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EXECUTIVE SUMMARY 

 

This document introduces the deliverable D1.2 " Services and use cases for smart buildings and 

grids ". D1.2 is the second deliverable of WP1 "Use cases, business models and services" and 

represents the outcomes of tasks 1.3. 

More precisely, D1.2 is a preparatory element for tasks 1.4 of WP1 (system use cases writing of 

selected services) and WP7 (Large-scale Demonstration and Integration of Solutions). 

All the results presented come from a design thinking approach that has been extended to include 

an exploitation phase of these exploration results. This process is described step by step in the 

D1.1 document and allows the reader to understand how the partners produced these results. 
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ABBREVIATIONS AND ACRONYMS  
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1 INTRODUCTION 

 

Interconnect ideation process was delivering services and high-level use cases (HLUC) for 

several target groups through Design Thinking process. This document structures and selects the 

results with the objective of detailing the services and clarifying the system architecture, functions, 

interfaces and actors/devices. Thus, a summary of the system, device and interoperability 

requirements can be made as well as gaps identified. 

 

The D1.2 document is the input for task 1.4 to write grid and user centric system use cases that 

will conclude the comprehensive description pilot applications. 

 

All details collected from the pilots can be found in the Annex section. 

 

 

1.1 APPROACH 

The following chapter uses the status quo of T1.1 and up to date feedback from all pilots in all 

countries as fundamental input for the T1.2 analysis. Based upon this information each pilot is 

analyzed regarding the overall eco map including the positioning of the interoperability layer, 

services, devices and adapters. Each pilot’s sub-chapter contains the following structure: 

 

• The pilot / country goals 

• A harmonized ECO map, focused on interoperability fields 

• The details of each high-level use case with already planned primary use cases and 

devices 

• The reference to service concepts and 

• The actual status of regulations and known restrictions 

 

As the analysis builds upon available information of each pilot, namely their characteristics and 

current status, differences in the degree of detail exist and will be further defined, aligned and 

harmonized within the scope of D1.3. Latest in WP6/7, all details will be clarified among the pilots. 
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2 PILOT ANALYSIS 

 

2.1 FRANCE 

The pilot will be deployed in residential and municipal buildings in “Le Pradet” and at ”Ile du 

Levant” in the area of Toulon Provence Mediterannee, France. 

The “Le Pradet” ecosystem considers residential homes and buildings which may belong to one 

or more energy communities of local players. The use case “Dynamic tariff and usage 

management” the focus is on apartments and residential homes. 

The town hall community considers PV self-consumption at a municipal technical center, a 

gymnasium and a school from 2020/2021. If production is higher than the building’s power 

consumption the produced energy is available in the community. Smart parking equipped with 

solar carport systems and EV charging is considered as well.  

 

2.1.1 PILOT-GOALS 

The French pilot aim to maximize the potential of renewable energy, reduce the environmental 

impact as well as reduce the customer's energy bill. 

 

2.1.1.1 MAXIMIZE USE OF LOCAL RES 

The HLUC "Maximize use of local RES" aims to maximize self-consumption of locally produced 

renewable energy for individuals or communities. This use case describes how to synchronize 

the energy consumption of appliances with the period of local PV production (RES). 

The direct actors involved into this service are the service provider and the end-user 

(municipalities or energy communities. The indirect actors are DSOs, energy provider, equipment 

providers, settlers/ maintenance providers and cloud service provider. 

The value proposition is that the service provider enables customers to maximize the use of the 

local* RES by automatically synchronizing consumption with periods of renewable energy 

production at the grid connection. 

The key Partners are DSO (Enedis), local company for appliances installation and maintenance 

and Telco provider for SMS and geolocation service. 

 

The custom segments are residential energy prosumers with PV and battery system as well as 

and local community customers such as energy community, prosumers, end-user, collectivity. 
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2.1.1.2 DYNAMIC TARIFF AND USE MANAGEMENT 

The HLUC "User appliances management" aims to minimize the cost of consumption by using 

smart appliances to consume during the best periods of the dynamic tariff. This use case will test 

how to synchronize the consumption of customer's appliances with the period of best prices from 

the power supplier to minimize the electricity bill of the consumer in residential homes. 

The direct actors involved into this service are energy suppliers, service provider and end-user. 

The Indirect actors are DSO, BRP, flex manager, equipment providers and settlers / maintenance 

providers. 

The value proposition is to enable customers to reduce their bill by providing a dynamic tariff, a 

control system to optimize their behavior to the tariff and a monitoring support. 

The keys Partners are energy provider who is the owner of the business model and DSOs. 

 

The custom segments are the Residential energy consumers. 

The revenue streams are based on services sales such as success fee or fixed fee, rent or sell 

the HEMS box, electricity sales and appliance sales or rent. 
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2.1.2 HARMONIZED INTEROPERABILITY ECO MAP 
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It considers homes (apartment or residential) or municipality and includes a set of end points and 

local Energy Management Systems. End points can be appliances manufacturers (dealing with 

the manufacturer back-ends), EV charge points (dealing with EV charging platform), smart meter 

Linky (dealing with the metering data platform), PV (photovoltaic panels) or already implemented 

devices. All these end points will feed information back to the cloud, which will communicate data 

to the interoperability layer framework, and transfer this data to the smart orchestrator.  

The smart orchestrator will then provide advices to all actors from all the information it got. That 

information is considering the information coming from the smart meter (throughout the TIC 

adapter*) and the customers’ settings. The customer remains at all time the master of any 

services and can cancel/stop any order that he wishes with the help of the Graphic User Interfaces 

(GUI). 

The advices from the smart orchestrator concerns the efficiency energy management. Then the 

EMS are responsible to automatically actuate the appliances according to the recommendation 

from the smart orchestrator. Each EMS needs to send the actualized information to the smart 

orchestrator. The smart orchestrator modified its behavior based on this feedback. 

In this context, the flexibility manager is related to the dynamic tariff and usage management 

HLUC. The flexibility manager gets the data it needs to forecast the flexibility and needs real time 

update to adapt its forecast. The flexibility is activated in the pool by controlling the individual 

devices according to the requested flexibility from the energy market. When the flexibility manager 

is enabled, it becomes the master of the EMS management, nevertheless the end user can 

disable the flexibility if required. 

The other components: 

• SGE Enedis: Exchange Management System is a web platform for data exchange 

between Enedis and market players. 

• Retailer: energy supplier supplies electricity to or takes electricity from a party connected 
to the grid at an accounting point. 

2.1.3 PILOT CHARACTERIZATION 

HLUC PUC Category  
(Data Security, 

Monitoring, Energy 

Efficiency, Flexibility, 

Grid stability, Comfort) 

Interaction Required 

Devices 

Maximize use of local RES 

 Produce PV Monitoring,  

Energy 

Efficiency 

• The PV system is producing energy 
• The end-user and the service provider will 

be informed about the PV production (RES) 

• PV 
• EMS 
• Linky 
• App 

 Setup of the 

end-user 

preferences 

Energy 

Efficiency, 

Flexibility, 

Comfort 

• End-user will set up remotely / locally its 
preferences on different devices through a 
Graphic User Interface 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• Washing machine 
• Dishwasher 
• Dryer 
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 Provide a 

contract to 

the customer 

Monitoring,  

Energy 

Efficiency, 

Flexibility 

• Provide access to local power generation 
• Guarantee the supply of electricity, even in 

the absence of local production 
• Allows for the disposal and valorization of 

local production if it is not consumed 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• PV 
• Washing machine 
• Dishwasher 
• Dryer 
• EMS 
• Linky 
• App 

 EMS 

processing 

and behavior 

/ EMS 

functioning   

Energy 

Efficiency, 

Flexibility 

• Provide flexibility for the grid and execute 
the plan provided by the flexibility manager,  

• Manage the appliance according to the 
smart orchestrator advices 

• EMS will provide devices ad hoc (*) rules to 
the smart orchestrator (if break business 
model, for the smart orchestrator to learn) 

• Keep user comfort level: Charge EV 
according to user needs and keep heat and 
hot water close to user preferences 

 

 SMART 

Orchestrator 

processing 

and 

operations 

Other 1. Provide a consumption schedule 
recommendation based on several 
criteria: 

• User preferences (permanent and ad-hoc 
rules) 

• Power profile of the appliance session 
• Linky data (permanent & real time data) 
• RES availability forecast (HLUC 1) 
• Dynamic tariff detail (HLUC 2) 
• do not exceed subscribed power 
2. Limit instantaneous power consumption. 

 

 The end user 

takes the 

control 

Monitoring, 

Comfort 

Several appliances are operated within this 
UC:  
• EVs are managed by the T-EMS from 

Trialog 
• Home appliances (space heaters, heat 

pumps, water boilers) are managed by the 
EMS service provider X from ENGIE 

• Space heaters and water boilers controller 
provided by Thermovault. (200 households 
equipped) 

The GUIs allow to take over control from the 
different automatic orders sent on the 
different devices by the EMS 

 

Dynamic tariff and usage management 

 Provide 

dynamic tariff 

to the end-

user 

Energy 

Efficiency, 

Flexibility, Grid 

stability 

• Enable the customer to be aware of his/her 
dynamic tariff 

• Enable the customer to manage himself his 
appliances in order to reduce energy cost 

• Enable the customer to understand the 
basis of the control of his/her appliances 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• Washing machine 
• Dishwasher 
• Dryer 
• EMS 
• Linky 
• App 
• Web interface 
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 Setup of the 

end-user 

preferences 

Energy 

Efficiency, 

Flexibility, 

Comfort 

• End-user will set up remotely / locally its 
preferences on different devices through a 
Graphic User Interface 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• Washing machine 
• Dishwasher 
• Dryer 
• EMS 
• App 
• Web interface 

 Provide a 

contract to 

the customer 

Monitoring,  

Energy 

Efficiency, 

Flexibility 

• Guarantee the supply of electricity 
• Provide best tariff to the users  
• Provide flexibility  

• EMS 
• Linky 
• App 
• Web interface 

 EMS 

processing 

and behavior 

/ EMS 

functioning   

Energy 

Efficiency, 

Flexibility 

• Provide flexibility for the grid and execute 
the plan provided by the flexibility manager 

• Manage the appliance according to the 
smart orchestrator advices 

• EMS will provide devices ad hoc (*) rules to 
the smart orchestrator (if break business 
model, for the smart orchestrator to learn) 

• Keep user comfort level: Charge EV 
according to user needs and keep heat and 
hot water close to user preferences 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• Washing machine 
• Dishwasher 
• Dryer 
• EMS 

 Provide 

dynamic tariff 

to the smart 

orchestrator 

Energy 

Efficiency, 

Flexibility 

The retailer calculates the dynamic tariff. The 
retailer customer tariff is sent to the Smart 
Orchestrator for it to optimize appliance 
planning. In the French pilot, this is only in 
the case where the EMS Service provider is 
ENGIE and the Smart Orchestrator is 
instantiated at ENGIE 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• Washing machine 
• Dishwasher 
• Dryer 
• EMS 

 Provide 

flexibility to 

the grid 

Flexibility • Evaluate flexibility capacities 
• Dispatch flexibility requests to Flexibility 

Owners 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• Washing machine 
• Dishwasher 
• Dryer 
• EMS 

 SMART 

Orchestrator 

processing 

and 

operations 

Other 1. Provide a consumption schedule 
recommendation based on several 
criteria: 

• User preferences (permanent and ad-hoc 
rules) 

• Power profile of the appliance session 
• Linky data (permanent & real time data) 
• RES availability forecast (HLUC 1) 
• Dynamic tariff detail (HLUC 2) 
• do not exceed subscribed power 
2. Limit instantaneous power consumption 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• Washing machine 
• Dishwasher 
• Dryer 
• EMS 

 The end user 

takes the 

control 

Monitoring, 

Comfort 

Several appliances are operated within this 
UC:  
• EVs are managed by the T-EMS from 

Trialog. 

• EVSE, EV 
• Heat pump 
• Water heater 
• Space heater 
• Washing machine 
• Dishwasher 
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• Home appliances (space heaters, heat 
pumps, water boilers) are managed by the 
EMS service provider X from ENGIE 

• Space heaters and water boilers controller 
provided by Thermovault. (200 households 
equipped) 

• The GUIs allow to take over control from 
the different automatic orders sent on the 
different devices by the EMS. 

• Dryer 
• EMS 

TABLE 1 CATEGORIZATION AND COUNTRY ALIGNMENT 

2.1.4 IDENTIFICATION OF THE SERVICES CONCEPTS AND BUSINESS USE CASES 

TABLE 2 SERVICES AND BUSINESS USE CASES REQUIREMENTS 

 

 Name Description Requirements  

(non-)/functional 

HLUC 

Services 

Concepts/ 

Business 

Cases 

Maximize use 

of RES 

Manage the different customer uses by maximizing 

renewable energy consumption via smart meter 

consumption and production data. This service 

synchronize consumption with RES production at 

local level. Moreover, this service uses a local 

storage in the house based on a recycle EV battery. 

The customer stores the energy produced by his PV 

in his absence, and he use this energy when he 

needs it. 

TBD • Maximize use 
of local RES 

Dynamic tariff 

& usage 

management 

Dynamic tariff and use management (offer dynamic 

tariff that allows users to benefit from lower electricity 

tariff by acting on their usage in order to reduce their 

costs and know better their usage and impact 

including service management). Using dynamic 

information from supplier’s offers to adapt the energy 

consumption to the tariff ongoing in order to reduce 

bill and carbon footprint. The flexibility is also used 

as service for the TSO as ancillary services and is 

monetized on the energy and capacity markets. 

Direct Actors involve: Energy supplier, service 

provider, end user, Indirect actors: DSO, BRP, 

equipment provider, settlers/ maintenance provider. 

TBD • Dynamic tariff 
and usage 
management 

Consumption 

optimization 

assistance 

service 

service that turn-off devices that are in standby 

mode when you leave home and facilitate energy 

savings (a touch screen integrated into the house 

allows you to manage your energy context with 

simple modes that can be activated with one click 

(sleep mode, evening mode, out of home ...) 

TBD • Maximize use 
of local RES  

• Dynamic tariff 
and usage 
management 

EV charging, 

flex & 

balancing grid 

contribution 

within LEC 

(Local Energy 

Community) 

When an EV plugged to the system for charging, 

make a double usage of it within a community:1. EV 

as a source / storage of flexibility for the community 

consumers / prosumers, 2. EV as a source of 

ancillary services to keep the community well 

balanced and potentially self sufficient 

TBD • Maximize use 
of local RES  

• Dynamic tariff 
and usage 
management 
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2.1.5 BARRIERS AND REGULATIONS 

2.1.5.1 SELF-CONSUMPTION 

Self-consumption has a legislative framework. It can be total or partial, individual or collective, at 

the scale of a building, a condominium or a neighborhood. 

Whatever the option, in accordance with the law (n° 2017-227 of 24 February 2017), the power 

generation facility shall be declared to the Distribution Network Manager (DSO) to which the 

installation belongs (ENEDIS in 95% of cases). The declaration is materialized by the signature 

of an agreement with the DSO. 

• Total individual self-consumption (consume all that is produced):  

The installation must be designed that local production never exceeds the energy needs of 

the household or building.  

This case mainly concerns small installations below 36 kVA (without surplus injection). For 

these, the consumer signs "self-consumption without injection" agreement with Enedis. 

Procedure for activating individual self-consumption:  

• Make a connection request to Enedis 

• validate the connection proposal and the Enedis contract 

• Enedis carries out any work required for the connection. 

• Enedis starts up the production plant 

• Total collective self-consumption:  

The law (n° 2017-227 of 24 February 2017) authorizes collective self-consumption, which is 

defined as "the supply of electricity between one or more producers and one or more final 

consumers linked together within a legal entity and whose extraction and injection points are 

located downstream of the same electricity distribution station". 

Stages of the self-consumption project:  

• The legal entity representing the stakeholders in the project studies with Enedis the 

integration of the project into the grid. If necessary, it applies for a connection. 

• The legal entity signs a collective self-consumption agreement with Enedis and, where 

applicable, the connection proposal. 

• Enedis carries out any work required for the connection, and if Linky has not yet been 

deployed, installs a communicating meter at each producer and consumer. 

• Enedis starts up the collective self-consumption installation.  

After commissioning, the Enedis IT system measures, calculates and publishes the quantities 

of energy needed to carry out the operation, based on load curves, and makes them available 

to the parties involved. 
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2.1.5.2 FLEXIBLE TARIFFS 

Concerning energy offers, the major regulation applicable is the French Energy Code. Concerning 

flexibility, flexibility mechanisms rules are detailed in the following: 

• Capacity remuneration mechanism1:  

“The capacity mechanism aims to ensure the security of electricity supply in France during 

winter peak periods. It is based on the obligation of covering peak hour consumption by 

the obligated players and on the certification and valuation of production and deletion 

capacities. 

The operators undertake to make their capacities (MW) available during winter peak 

periods. In exchange, RTE provides them with guarantees (certification) that they can sell 

to the obligated players. The obligated players demonstrate each year that they can cover 

the consumption of their perimeter during winter peak periods. To do so, they acquire an 

equivalent number of guarantees. The obligated players are the suppliers, as well as the 

network operators for their losses and the final consumers, who, for all or part of their 

consumption, do not obtain their supplies from a supplier.” 

• Balancing market2: the balancing mechanism allows an entity to be remunerated for its 

activated electrical power if RTE activates its offer to rebalance the network. 

• The tertiary reserve is activated to supplement the secondary reserve previously 

activated by RTE if the latter is insufficient or depleted to respond to the imbalance in 

the network, or to replace the primary and secondary reserves, or to anticipate a 

future imbalance on the power grid. 

• French producers and consumers via deletion aggregators but also foreign players 

can participate in the adjustment mechanism. Unlike primary and secondary 

reserves, the tertiary reserve is manually activated by RTE thanks to the balancing 

mechanism. 

• Actors propose adjustment offers to RTE for one day. Producers can therefore 

propose to increase or decrease their electricity production and clearing operators 

can propose to decrease consumption if production is higher than consumption. 

• The balancing mechanism is therefore an organized market where RTE is the buyer 

of these proposed offers and triggers the erasure capacities or generation capacities 

up or down, according to the proposed conditions and according to its needs. 

• In order to activate the offers on the balancing mechanism, RTE carries out the 

selection in two stages. First, RTE selects the offers that can technically meet its 

balancing needs. Then, using these technical criteria, RTE will rank the offers from 

the least costly to the most costly. It will then activate the least expensive offer. 

Indeed, when it activates the balancing mechanism, RTE&apos role is to respect a 

 

1 https://www.services-rte.com/fr/decouvrez-nos-offres-de-services/participez-au-mecanisme-de-capacite.html 

2 https://www.services-rte.com/files/live/sites/services-rte/files/pdf/Mecanisme%20d&apos;ajustement/20190901_MARE_Section-1.pdf 
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technical and economic hierarchy of the offers available to it. In the case of power 

deletions, the power deletion operator will therefore be remunerated for the sum 

initially requested from RTE for the power deleted, if RTE activates its offer. 

2.2 GERMANY 

2.2.1 PILOT-GOALS 

2.2.1.1 BUSINESS OBJECTIVES - NORDERSTEDT 

This business case aggregates prosumers into a local energy community. The prosumers are 

envisioned to combine their flexibility in consumption to increase efficiency of use of energy and 

reduce congestion in the SN grid.  

The alignment of power demand following the production needs stimulation representing the 

forecast of expected power availability. This allows the users to adapt their consumption by 

planning the usage of devices accordingly. It includes shifting the start of a device as well 

modulation (increase or decrease) of power consumption according to the capabilities of devices. 

The user will be supported by an Energy Manager which automatically manages the orchestration 

of the smart devices (shifting or modulating) according to preferences set by the user. 

The configuration in the local community of Norderstedt will mainly consist of premises equipped 

with: 

• White goods appliances able to shift the start of power consumption 

• Heat pumps able to shift the start of and/or modulate power consumption 

• E-vehicles able to shift the start of and/or modulate power consumption 

• and an energy manager which manages the orchestration 

• an APP offering a dashboard for information exchange and preferences setting 

2.2.1.2 BUSINESS OBJECTIVES – HAMBURG 

This business case aggregates prosumers into a local energy community. The prosumers are 

envisioned to combine their flexibility in consumption to increase efficiency of use of energy and 

reduce congestion in the SH grid. The alignment of power demand following the production needs 

stimulation representing the forecast of expected power availability. This allows the hotels to 

adapt their consumption by planning the charging of EV’s accordingly.  

The Hotel will be supported by an Energy Manager which automatically manages the 

orchestration of the charging stations (shifting or modulating) according to preferences set by the 

Hotel guest. The configuration in the local community of Hamburg will mainly consist of premises 

equipped with  

• E-vehicles able to shift the start of and/or modulate power consumption 

• and an energy manager which manages the orchestration 

• an APP offering a dashboard for information exchange and preferences setting 
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2.2.2 HARMONIZED INTEROPERABILITY ECO MAP 
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2.2.3 PILOT CHARACTERIZATION 

 

HLUC PUC Category 
(Data Security, 

Monitoring, Energy 

Efficiency, Flexibility, 

Grid stability, 

Comfort) 

Interaction Required 

Devices 

Maximize 

utilization of 

renewable -

wind- energy 

@grid 

connection 

point (general 

generation) 

 

Flexibility 

Efficiency 

Monitoring 

Grid Stability 

Via tariff information offers the ESP (SN) the 

wind energy availability in the electrical network 

and is able to react with the intelligent 

management of the premises on critical 

situation on the grid connection point. 

• EV 
• PV 
• HVAC 
• Smart Meter 
• EMS 

 PUC GR-2: 

Flexible Tariffs 

Flexibility, 

Efficiency  

ESP offers the local premises energy 

management (EMS) time based flexible tariffs  

• EMS 

 PUC WG-1: 
Flexible Start 

Flexibility 

The EMS react on the tariff information and shift 

the activity plan of the WG device 

• Washing 
machine 

• Dishwasher 
• Dryer 
• EMS 

 Incentive 
based energy 
management 
of the heat 
pump 

Flexibility 

The EMS forward the tariff information to the HP 

to adapt the HP active time based on the user 

preferences   

• HVAC 
• EMS 

 PUC EM-1: 
Coordinated 
EV Charging 

Flexibility 
The EMS forward the tariff information to the 

EV/EVSE to adapt the charging plan based on 

the user preferences 

• EV/EVSE 
• EMS 

 PUC MO-2: 
Monitoring of 
Grid 
Connection 
Point (MGCP) 

Monitoring 

Management of critical load situations @ grid 

connection point and to measure the overall 

power consumption on the grid connection point 

• Smart 
Meter/SMGW 

• EMS 

 PUC GR-1: 
Active Power 
Limitation 

Flexibility/ Grid 

stability 

The ESP provide the EMS from the premises 

the possible power consumption on the grid 

connection point to stabilize the grid via the 

EMS with their possibilities to reduce the smart 

devices as well via this PUC 

• EMS 
• EVSE/EV 
• HVAC 

 PUC MO-1: 
Monitoring of 
Power 
Consumption 
(MPC) 

monitoring 

The EMS monitors all smart devices • EMS 
• EVSE/EV 
• HVAC 
• Smart Meter 

 PUC EM-5: 

EV Charging 

Electricity 

Measurement 

monitoring 

The EMS monitors the charging process from 

the EV 

• EMS 
• EV/EVSE 
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 ad hoc 

decisions by 

the user like 

manual start 

of a device 

Flexibility 

The ESP send the tariff offer via mobile app to 

the customer to activate manually the devices 

• Mobile App 

Maximize 

utilization of 

DER energy 

consumption 

in premises 

(local 

generation by 

myself) 

 

Energy Efficiency, 

Flexibility 

Self-consumption 

Comfort 

Monitoring 

The orchestration of all energy demands inside 

the premises with maximal utilization of 

preferences set by the user 

 

•  

 set personal 

preferences 
Comfort 

The user can configure the preferences via the 

mobile app 

• Mobile APP 

 Provide 

information via 

dashboard 

service 

Comfort 

Via the dashboard the user is able to monitor 

the behavior of the premises 

• Mobile APP 

 PUC MO-1: 

Monitoring of 

Power 

Consumption 

(MPC) 

Monitoring 

The EMS monitors all smart devices • EMS 
• EVSE/EV 
• HVAC 
• Smart Meter 

 PUC MO-2: 

Monitoring of 

Grid 

Connection 

Point (MGCP) 

Monitoring 

Management of critical load situations @ grid 

connection point and to measure the overall 

power consumption on the Grid connection 

point 

• Smart 
Meter/SMGW 

• EMS 

 PUC HP-1: 

Self-

Consumption 

Optimization 

by Heat Pump 

Flexibility 

Self-consumption 

The EMS sends information about the PV 

generation power to the HP to encourage them 

to use the self-generated energy and adapt their 

operation to it. 

• EMS 
• HVAC 

 PUC EM-1: 

Coordinated 

EV Charging 

Flexibility 

The EMS forward the PV generation power 

information to the EV/EVSE to adapt the 

charging plan based on the PV power 

• EV/EVSE 
• EMS 

Grid stability 

via power 

limitation at 

grid 

connection 

.  

This use case enables the DSO to manage 

overload scenarios. A power limitation setpoint 

or power profile over time will be sent by the 

DSO to limit consumption of residential and 

commercial buildings. 

•  

 
PUC MO-2: 

Monitoring of 

Grid 

Monitoring 
The power consumption on the grid connection 

point will be provides for the EMS and will 

transferred it to the service platform 

• Smart meter 
• EMS 
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Connection 

Point (MGCP) 

• Service 
platform 

 
PUC GR-2: 

Flexible Tariffs 
Flexibility 

The service platform receives the demand 

information from the premises to generate the 

right data profile from the grid  

• EMS 
• Service 

platform 
• PV 
• Other devices 
• HVAC 

 

PUC 3.3: 

limitation of 

power 

consumption 

(LPC) 

Grid stability 

Based on the monitoring information from the 

premises PUC 1.1 and the grid network 

information the service platform reacts with 

power limitation requests to manage the 

premises for grid stability and to allow more EV 

charging processes during the same timeframe 

• Smart meter 
• EMS 
• Service 

platform  
• PV 
• Other devices 
• HVAC 

Maximize 

flexible 

energy 

consumption 

in premises 

 

Flexibility 

Grid stability 

Monitoring 

the user offers flexibility in terms of 

programming the devices to run in times the 

availability of own PV DER energy and/or 

energy price of SN is representing the 

availability of energy. This helps user and SN to 

maximize the utilization of DER energy instead 

of hydrocarbon-based energy production 

• EMS 
• EVSE/EV 
• HVAC 
• Smart Meter  
• Washing 

machine 
• Dishwasher 
• Dryer 

 PUC WG-1: 

Flexible Start 
Flexibility 

The EMS react on the tariff information and shift 

the activity plan of the WG device 

• Washing 
machine 

• Dishwasher 
• Dryer 
• EMS 

 PUC GR-1: 

Active Power 

Limitation 
Flexibility/ Grid 

stability 

The ESP provide the premises EMS the 

possible power consumption on the grid 

connection point to stabilize the grid via the 

EMS with their possibilities to reduce the smart 

devices as well via this PUC 

• EMS 
• EVSE/EV 
• HVAC 

 Incentive 

based power 

consumption 

management 

of HP 

Flexibility/ Grid 

stability 

The EMS sends incentive information to the HP 

to encourage them to adapt their operation to 

user preferences and the incentive information. 

• EMS 
• HVAC 

 PUC EM-1: 

Coordinated 

EV Charging 

Flexibility 

The EMS forward the PV generation power 

information to the EV/EVSE to adapt the 

charging plan based on the PV power 

• EV/EVSE 
• EMS 

 PUC EM-2: 

Overload 

Protection by 

EV Charging 

Current 

Curtailment 

(OPEV) 

Grid stability 

prevent an ongoing EV (E-Vehicle) charging 

process from tripping the fuse of the supply-side 

infrastructure (e.g. grid fuse) by restricting an 

ongoing EV charging process by an Energy 

Manager (EM). 

• EV/EVSE 
• EMS 

 PUC MO-1: 

Monitoring of 

Power 

Monitoring 

The EMS monitors all smart devices • EMS 
• EVSE/EV 
• HVAC 
• Smart Meter 
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Consumption 

(MPC) 

 PUC MO-2: 

Monitoring of 

Grid 

Connection 

Point (MGCP) 

Monitoring 

Management of critical load situations @ grid 

connection point and to measure the overall 

power consumption on the grid connection point 

• Smart 
Meter/SMGW 

• EMS 

 Monitoring of 

Inverter 
Monitoring 

The EMS monitors the inverter and its power 

generation  

• EMS 
• PV Inverter 

Provide 

dashboard to 

inform user 

about status 

and stimulate 

to use 

opportunities 

 

Monitoring  

The user will get the opportunity to check the all 

devices from the house via a dashboard on the 

mobile App   

• EMS 
• EVSE/EV 
• HVAC 
• Smart Meter 
• PV-Inverter 

 PUC MO-1: 

Monitoring of 

Power 

Consumption 

(MPC) 

Monitoring 

The EMS monitors all smart devices • EMS 
• EVSE/EV 
• HVAC 
• Smart Meter 

 PUC MO-2: 

Monitoring of 

Grid 

Connection 

Point (MGCP) 

Monitoring 

Management of critical load situations @ grid 

connection point and to measure the overall 

power consumption on the grid connection point 

• Smart 
Meter/SMGW 

• EMS 

 Monitoring of 

Inverter 
Monitoring 

The EMS monitors the inverter and its power 

generation  

• EMS 
• PV Inverter 

 PUC EM-5: 

EV Charging 

Electricity 

Measurement 

Monitoring 

The EMS monitors the charging state of the EV 

charging process 

• EMS 
• EV/EVSE 

 State of 

charge  
Monitoring 

The EMS monitors the state of charge during 

the charging process 

• EMS 
• EV/EVSE 

 PUC WG-1: 

Flexible Start 
Monitoring 

The EMS have the possibility to check via this 

flexibility use case the status of the WG device 

• Washing 
machine 

• Dishwasher 
• Dryer 
• EMS 

TABLE 3 CATEGORIZATION AND COUNTRY ALIGNMENT 
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2.2.4 IDENTIFICATION OF THE SERVICE CONCEPTS AND BUSINESS USE CASES 

TABLE 4 SERVICES AND BUSINESS USE CASES REQUIREMENTS 

 

2.2.5 BARRIERS AND REGULATIONS 

In Germany, the EEBUS us cases specification LPC/MPC/MGCP is in the standardization 

process through the user guideline AR-E 2829-6-x of the DKE working group AK 901.0.4 and this 

AR is currently in the review process. The finalization of this document will be done in 2021. 

In parallel, the VDE is expanding the VDE specifications of the FNN control box (FNN Steuerbox) 

to include a digital interface, and the EEBUS use cases LPC/MPC/MGCP for communication 

between the service platform and the premises are also described there, and reference has of 

course been made to AR- E 2829-6-x in this document. This specification is currently also in the 

review process.  

In 2021, the DKE working group will work on defining a flex tariff solution. 

 Name Description Requirements  
(non-)/functional 

 

Service 

Concepts/ 

Business 

Cases 

Flexible tariff 
service 

 

The flexible tariff service reacts on the energy 
market or DSO needs and helps through 
incentives to shift the consumption of 
electricity in case of underload scenarios 
enforced by energy from renewable power 
generation or underload scenarios with too 
much consumption.  

The flexible tariff will be sent by an 
external market participant (EMP) 
/ aggregator to the local gateway / 
EMS and the EMS will react on 
this information to manage the 
local devices and appliances 

Power 
monitoring at 
grid 
connection 
point 

The monitoring of power consumption service 
helps the DSO to save grid expanding costs 
and to identify hot spots.  

The current power consumption of 
the building can be requested by 
the DSO 

Power 
limitation at 
grid 
connection 
service 

The power limitation at grid connection service 
reacts on the DSO needs and helps to 
distress the grid in case of an overload 
scenario to prevent backouts.  

The setpoint will be send by the 
DSO to the local gateway / EMS 
and the EMS will react on this 
information to manage the local 
devices and appliances 

Fuse 
protection 
service 

The overload protection service helps to avoid 
local overload scenarios. By local monitoring 
and comparing of the individual 
phases towards the configured electrical 
power capacity the local fuse will not be 
activated. This service must be implemented 
in the HEMS/BEMS and the system requires 
controllable devices.  

The maximum power consumption 
value will be configured in the 
HEMS/BEMS. The HEMS/BEMS 
monitors the power consumption 
from the grid and of the connected 
devices to make sure the 
maximum connection capacity will 
not be exceeded. As well the 
asymmetric loads will be balanced 

Manual power 
shifting 
service  

The manual power shifting service reacts on 
the DSO needs e.g., in case of an 
overload scenario with too much renewable 
power generation by customers intervention to 
force power consumption.  

The energy supplier/DSO will 
notify the customer by an APP 
that energy is cheap in order to 
force power consumption by 
switching non controllable devices 
manually.  
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2.3 GREECE 

2.3.1 PILOT-GOALS 

The goal of this pilot is to demonstrate the implementation of advanced flexibility scenarios in a 

residential set-up by fulfilling the following actions: 

• Experiment with users interacting with the electricity and wider energy system, under 

real-life conditions 

• Demonstrate the implementation of SAREF in two open-source IoT ecosystems, which 

integrate different automation frameworks 

• Showcase the benefits of IoT assisted energy management by involving many different 

types of appliances (e.g., white-goods, HVAC, metering and control, sensors, smart 

meters) 

• Showcase the resulting data analytics applications and services (optimized flexibility 

decisions, energy forecasting, predictive analytics, complex event processing, data 

correlation, data management, etc.) 

• Validate user acceptance and understanding of consumer behavior through mobile apps 

to engage end-users through incentives (energy cost, social responsibility, etc.) 

• Demonstrate viable concepts that ensure privacy, liability, security, and trust in the 

resulting DR platform by exposing anonymized and aggregated data out of user 

premises. 
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2.3.2 HARMONIZED INTEROPERABILITY ECO MAP 
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2.3.3 PILOT CHARACTERIZATION 

HLUC PUC Category 
(Data Security, 

Monitoring, Energy 

Efficiency, 

Flexibility, Grid 

stability, Comfort) 

Interaction Required 

Devices 

Energy 

Monitoring & 

Management 

• Mobile User Interface 
• Data Uploading to 

backend cloud 
infrastructure 

• Data Retrieval from 
the backend cloud 
infrastructure 

• Manual Actuation / 
Commands 
Execution 

• Automated Actuation 
/ Automated 
Command Execution 

 

Monitoring 

Monitoring of all non-energy parameter (air 

quality/temperature etc.) 

 

Monitoring: Users can monitor power/energy 

consumption, both total and at phase/plug 

level for their connected devices 

 

Manual energy management: On top of 

energy monitoring users can perform manual 

actuation for connected devices at relay or 

plug-level, also for lights switches or other 

devices, e.g. A/C. 

 

Automatic energy management: In addition 

to manual management users can benefit 

from automated actuation based on 

rules/events both set by themselves or 

allowed/agreed upon to be performed by 

third parties e.g. in the context of DSF 

requests 

 

• Relays/Plugs 
• Sensors/Actuators 
• A variety of 

heterogeneous 
devices/sensors (both 
commercially 
available and custom 
ones) supporting 
different 
technologies/protocol
s such as, ZigBee, z-
wave, Wi-Fi, NB-IoT, 
Modbus. 

• IoT Gateway 
supporting multiple 
(wired and wireless) 
network interfaces 
(zigbee, z-wave, WiFi, 
ethernet, etc.). 

• Backend platform for 
measurements’ 
storage/processing/vi
sualization, data 
security, 
command/status 
exchange, alerting, 
etc.  

• A mobile App (and/or 
a WebGUI) used as 
an interface for 
power/energy 
monitoring and 
control 
(add/remove/configur
e sensors/actuators, 
setup rules, send 
commands, etc.) 

Home Comfort • Mobile User Interface 
• Data Uploading to 

backend cloud 
infrastructure 

• Data Retrieval from 
the backend cloud 
infrastructure 

• Manual Actuation / 
Commands 
Execution 

• Automated Actuation 
/ Automated 
Command Execution 

 

Comfort 

Monitoring: Taking advantage of non-energy 

related sensors such as temperature 

humidity, NH3, CO, dust particles etc., users 

can have a detailed overview of their homes’ 

environmental parameters. 

Manual management: users can perform 

actuation actions to their devices based on 

data acquired from installed sensors, e.g., 

turn on the dehumidifier if humidity exceeds a 

certain level. 

Automatic management: Users can define 

certain rules and create event-based 

automations, based on installed non energy 

sensors e.g., turn off A/C if the room 

temperature goes beyond a certain value etc. 

• See above 
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Flexibility 

Provision 

• Data Uploading to 
backend cloud 
infrastructure 

• Data Retrieval from 

the backend cloud 

infrastructure 

• Mobile User Interface 

• Provide flexibility 

preferences 

• Generate Demand-

Response Request 

• Manual Actuation / 

Commands 

Execution 

• Serve Demand-

Response Request 

Flexibility 

This use case describes how end-users can 

participate explicitly in demand response 

schemes. Through a web-based dashboard 

or through their mobile app the users will be 

able to monitor the current state of their 

home appliances and decide when they will 

participate in a demand response scheme 

and how much of their harnessed flexibility 

will be released in the system. In order to 

achieve the aforementioned goal, their 

consumption data should be collected by 

various installed smart meters and smart 

devices, and the collected data should be 

analyzed and visualized by a technology 

provider, in cooperation with their retailer. 

• Smart Meter 
• EMS/IoT Gateway 
• Actuators/sensors 
• Water heater 
• White Goods 

(Washing Machine, 
Dryer, Dishwasher) 

• App 

Data analytics 

Services 

• Data Uploading to 
backend cloud 
infrastructure 

• Data Retrieval from 
the backend cloud 
infrastructure 

• Data analytics 

•  

Data 

Data are collected and patterns identified. 

Data are edited and made available for 

consumer (with recommendations to change 

behavior e.g. reduce electricity demand at 

certain times) and for grid operator to 

forecast demand /supply behavior in the grid 

• Smart Meter 
• Actors/sensors 
• Backend 

Security 

services 

• Data Uploading to 
backend cloud 
infrastructure 

• Data Retrieval from 
the backend cloud 
infrastructure 

• Automated Actuation 
/ Automated 
Command Execution 

• Alerting 

Others 

(Security) 

The user having installed a set of security-

related sensors at his property will be notified 

upon a security breach (see intruder or 

sensor value exceed a certain predefined 

threshold). End-users will be able to 

enable/disable the alarm on demand via the 

Mobile App from anywhere, anytime. 

Capability for automated alarm activation 

(based on rules) could be introduced. 

• security-related 
sensors (door/window 
sensor, activity 
detector, flood/fire 
sensor, IP cameras, 
etc. 

• Siren, cameras, smart 
speakers (e.g. Google 
Home, to broadcast a 
message upon a 
security breach) and 
light switches (turn on 
lights upon breach) 

Increase CO2 

savings and 

become eco-

friendly 

• Data Uploading to 
backend cloud 
infrastructure 

• Data Retrieval from 
the backend cloud 
infrastructure 

• Gamification 
• Personalized 

notifications and 
recommendations 

• Mobile User Interface 

 

CO2 

Reduction 

This use case describes how a 

DSO/aggregator can provide feedback to 

consumers regarding the CO2 emissions 

reduction based on their actions. Through a 

user interface like a web page or a mobile 

App, built by a technology provider, the 

consumers will be able to monitor their 

consumption provided by a smart meter. The 

system, based on the output of a DR 

framework, will ask the consumers through 

the user interface to shift their loads, in order 

to optimize grid operations. The consumers, 

through the user interface will get feedback 

related to CO2 savings based on their 

responses to grid’s requests. 

• App 
• Smart Meter 

User 

Engagement 

• Data Uploading to 
backend cloud 
infrastructure 

• Data Retrieval from 
the backend cloud 
infrastructure 

• Gamification 

 

Reward energy efficient users with points 

and badges for completing energy saving 

actions. 

Construct detailed consumer energy profiles 

and use machine learning techniques to 

predict their behavior and characteristics. 

• App 
• Backend 
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• Consumer behavior 
modelling and 
prediction 

• Personalized 
notifications and 
recommendations 

 

Provide general energy saving tips and 

advanced recommendations based on each 

users' derived profile and behavioral 

characteristics, while utilizing recommender 

system models to increase the 

personalization and acceptance probability. 

Unified User 

Interface 

Application 

• Data Uploading to 
backend cloud 
infrastructure 

• Data Retrieval from 
the backend cloud 
infrastructure 

• Mobile User Interface 
• Personalized 

notifications and 
recommendations 

•  

Comfort 

By means of state-of-the-art technologies 

and secure interfaces, the end user will able 

to monitor every (inter)connected device at 

his house with the touch of a button through 

the unified user interface built by the 

technology providers. Either by laptop, PC or 

a mobile device, if there is an internet 

connection, then streams from indoors and 

outdoors cameras, energy and power 

consumption measurements, environmental 

measurements etc. will be available 24/7, 

both real time and historical data. In addition, 

devices that support control functions/actions 

such as smart plugs, smart white devices, 

A/C modules etc. will be controlled through 

the unified user interface where everything 

can be integrated, offering a uniform 

experience. The built-in notification system 

will allow end user to respond and react to 

DSO/Aggregator DSF requests (semi-manual 

DR) without the need of physical presence at 

the house premises and/or respond to local 

events, e.g., abnormal consumption patterns, 

house premises security breaches etc. 

• Devices that support 
control 
functions/actions such 
as smart plugs, smart 
white devices, A/C 
modules 

• (Remotely accessible) 
EMS 

• APP /Backend 
Interface 

Appliances’ 

energy 

efficiency 

• Data Uploading to 
backend cloud 
infrastructure 

• Data Retrieval from 
the backend cloud 
infrastructure 

• Data analytics 
• Personalized 

notifications and 
recommendations 

Energy 

Efficiency 

Analyzed data and predictions based on 

usage patterns of customers can be used to 

provide useful insights of how an appliance is 

used, both in terms of energy consumptions 

patterns and usage statistics, that is when an 

appliance is used and in what way e.g. 

washing machine is used 3 times a week, 

two of which happen during night hours when 

it is generally most cost effective. In addition, 

by analyzing these data, comparison with 

other similar devices/appliances from other 

users could be performed and various 

performance or energy efficiency indices 

could be extracted, e.g., a washing machine 

being used in this way is 30% most energy 

efficient than the 90% of users, or a user’s 

fridge is the least energy efficient of all the 

users. On top of that, a recommendation 

system could be implemented by suggesting 

possible actions to improve appliances’ 

energy efficiency. 

• Smart Meter 
• EMS 
• Sensors /Actuators 
• Home Router 

TABLE 5 CATEGORIZATION AND COUNTRY ALIGNMENT 
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2.3.4 IDENTIFICATION OF THE SERVICE CONCEPTS AND BUSINESS USE CASES 

TABLE 6 SERVICES AND BUSINESS USE CASES REQUIREMENTS 

 

2.3.5 BARRIERS AND REGULATIONS 

Status of energy market in Greece and the corresponding legislation foresees the role of 

aggregator, but not the existence of flexible tariffs. The operation of a demand response 

 Name Description Requirements  
(non-)/functional 

HLUC 

Service 

Concepts/ 

Business 

Cases 

Energy 

Efficiency 

 

Enable users to monitor their energy consumption, 

receive feedback on CO2 emissions reduction and 

increase their awareness about energy efficiency. 

Users need to have installed a smart meter, an IoT GW 

paired with sensors and devices, and a corresponding 

mobile App acting as the user interface. The actors 

involved are consumers/prosumers, technology 

providers (IoT, smart meters, app developers), energy 

suppliers, grid operators and aggregators. 

• Smart meter 
• Gateway 
• Sensors 
• Devices 
• App 
•  

• Energy 
Monitoring & 
Management 

• Appliances’ 
energy 
efficiency 

User 

engagement 

This service aims at engaging the users through 

incentives like loyalty program awards and gamification 

techniques. Users respond to DSF requests and 

incentives provided through gamification techniques 

and earn rewards in terms of gamification points, 

reduced tariffs and loyalty program benefits. Users 

need to have installed a smart meter, an IoT GW and a 

set of sensors in order to enable the service. The 

actors involved are consumers/prosumers, technology 

providers (IoT, smart meters), energy suppliers, grid 

operators and aggregators. 

• Willingness of 
end user to 
participate 

• Gamification 
concepts and 
translation and 
implementation 
into app 

• Increase CO2 
savings and 
become eco-
friendly 

• User 
Engagement 

• Unified User 
Interface 
Application 

•  

Smart Home 

Energy 

Management 

System 

Provide a service about integrating various devices and 

appliances in a single framework. Users will be able to 

monitor and control their assets/devices remotely. They 

will receive notifications regarding events in their house 

or DSF requests from the GRID. They will be able to 

respond to these requests when out of their house 

through remote control. Interactions are based through 

a mobile app or a web interface. The main actors 

involved are end-users, technology providers and 

GRID operators. 

• Seamless 
communication 
(backend to 
device) 

• Willingness of 
end user to 
actively being 
involved in grid 
flex/grid 
response 
activities 

• Energy 
Monitoring & 
Management: 

• Home Comfort 
• Flexibility 

Provision 
•  

Data 

Analytics 

Predictive analytics service for energy demand 

predictions and recommendations/ optimizations. 

Analyzed data and predictions based on usage 

patterns can be used to show potential impact of user’s 

action to his/her overall energy footprint as well as to 

energy bills. End-users/consumers will have the 

opportunity to check their usage behavior and decide if 

it’s more efficient to shift usage of power-hungry 

appliances to off-peak hours. Analyzed data and 

predictions based on usage patterns of customers can 

be used to provide useful insights of demand and 

schedule supply accordingly. The main actors involved 

are end-users, energy producers/operators and service 

providers. 

• Backend to 
convert energy 
consumption 
(historic) to CO2 
footprint 

• Forecast 
algorithm 

• Data analytics 
Services 

• Security 
services 

•  
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aggregator is currently envisioned in the Greek regulatory framework, but in order to be allowed 

to operate as such, the interested party have to pass various pre-qualification criteria. These 

criteria, however, are difficult to be achieved within the scope of the project due to technological 

obstacles (e.g. no significant amount of smart meters and demand response enabling devices is 

currently installed). On the other side, current regulation does not foresee retailers to have the 

capability to implement flexible tariffs. This is due to the fact that their customers will finally be 

charged based on DSO-derived metering (data) and not from the ones collected by the installed 

meters of the retailers. As a result, and due to the absence of DSO installed smart meters that 

would provide certified real-time consumption data, any implementation of flexible tariff schemes 

is currently deemed as not applicable. 

This affects the pilot’s flexibility use case, in which the grid is emulated by project partners as a 

virtual DSO. This DSO is aiming on the protection of its (flexibility) assets by operating virtual 

events of balancing demand and supply. In one of the scenarios a retailer is emulated as an 

aggregator for flexibility by providing incentives to the consumers in the form of flexible tariffs. 

This won't affect their energy bill and it will be emulated with the voluntary participation of some 

of the consumers.  

In terms of energy meters, no smart-meter rollout has started yet in Greece. The rather old 

versions of energy meters are placed outside of the buildings and belong to the DSO, i.e.no other 

party, including the owner of the house, has access to or is allowed to interact with the meter. 

Regarding privacy and security, the metering data belongs to the DSO. The data of the smart 

meter (installed additionally to the regular energy meter) are retrieved by the provider and installer 

of smart meters. This provider is the only entity that is able to map houses to specific residents. 

In case of third-party disposal of data, they have to be anonymized.  

 

2.4 ITALY 

2.4.1 PILOT-GOALS 

The Italian Pilot has three main objectives: 

First, an interoperable energy management system for residential dwellings, leveraging on 

different home appliances (type and manufacturer) is to be tested and demonstrated. User 

engagement will be fostered implementing gamified missions approaches within the digital 

services let available.  

Secondly, a seamless interoperability and data exchange between systems and devices within 

the Planet (Idea) App is to be ensured under proper previsions of data privacy and security.  

Lastly, the exploitation of energy and non-energy services, including flexibility services for grid 

support, is targeted by mimicking the grid behavior and needs in response to the aggregated 

energy behavior foreseeable by the end users. 
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2.4.2 HARMONIZED INTEROPERABILITY ECO MAP 
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2.4.3 PILOT CHARACTERIZATION 

HLUC PUC Category  
(Data Security, 

Monitoring, Energy 

Efficiency, 

Flexibility, Grid 

stability, Comfort) 

Interaction Required 

Devices 

Digital 

Platform for 

End-User 

Control and 

Awareness 

Provide 

consent to 

data transfer 

 

Data security 

The user has to provide consent about the data transfer from 

the device or manufacturer’s cloud to the energy manager. 

This is done by accessing the manufacturer’s App and 

selecting in a specific section the possibility to share data 

with a third party chosen from a list. From this App, the 

request goes to the EM platform that responds with a 

request for confirmation. The Living Service Provider’s cloud 

sends the request for data sharing to the manufacturer’s 

cloud. 

The manufacturer’s cloud asks for confirmation to the user 

with an in-App notification (there can be alternative ways like 

confirmation email) after it has verified the validity of the 

credentials. Next, the consumer has to accept the data 

transfer. Confirmation will be recorded by all involved actors. 

Once data transfer is confirmed, the Living Service Provider 

will ask the manufacturer’s cloud for the list of connected 

devices (e.g. washer, dishwasher) claimed in the user 

account. This list of devices will be saved in the User’s 

account with the Living Service Provider. 

• Smartphone for 
running Apps 

• Smart Devices 
(e.g. washing 
machine); 

• Cloud Living 
Service 
Provider 

• Cloud energy 
service 
provider 

• Cloud 
manufacturer 
of device 

 Enable 

flexibility 

program 

 
Comfort 

User selects from the list of devices he has in the EM App 

those for which he wants to offer flexibility. Selection 

remains until removed by the user (the consensus may be 

revoked, specifically for a product on a certain day or time). 

User may provide limitations to cycle end time (e.g.  no later 

than 7PM). The Living Service Provider will periodically 

check what products are available for energy flexibility by 

interrogating the App. The App provides the list of devices 

that are selected for flexibility and any limitation that is 

associated. 

• Cloud Living 
Service 
Provider 

• Cloud energy 
service 
provider 

• EM App 

 Exchange of 

aggregated 

flexibility 

data 

 

 

Monitoring 

Provision of meter data (power consumption) of bundled 

devices to an EM to create load and flexibility profiles 

(household consumption). Based on new load curves agreed 

upon with the Aggregator, the EM is able to control devices. 

In the end, a summary on total power that has been shifted 

is provided backwards from the EM platform to the 

Aggregator. 

• Smart Meter 
• Smart Devices 

(e.g. Washing 
Machine) 

• Living 

Service 

Platform 

• EM Platform 

 Exchange of 

aggregated 

flexibility 

data 

 Flexibility 

The EM of the Energy Service providers aggregates all the 

flexible and non-flexible loads gathered from the end users 

periodically during the day. It then creates energy profiles 

over time for both the flexible and non-flexible loads. These 

profiles are provided, through the Living Service Provider, to 

the Aggregator who assesses the opportunity to offer 

incentives for shifting loads and so doing changes in the 

energy profiles. 

Aggregator defines new power limitation and load profile. 

This new ‘flexibility load curve’ (power over time) is send to 

the Living Service Provider. Next, the signal is sent in the 

• Smart Devices 
(e.g. washing 
machine) 

• Cloud Living 
Service 
Provider 

• Cloud energy 
service 
provider 

• Cloud 
manufacturer 
of device 
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form of a load shift request to the Energy Manager who 

shifts the load of connected devices accordingly. 

• Cloud 
Aggregator 

  

 

Time of use 

tariffs 

 

Flexibility 

Energy 

Efficiency 

Requests for load shifting (or peak shaving) are sent to the 

Living Service Provider for implementation through the 

Energy Service Provider and its Energy Manager. The EM 

looks at all the opportunities for shifting loads (e.g., 

programming the washing machine, dishwasher or tumble 

dryer to offer a flexible start until a selected time, when the 

laundry or dishes need to be ready) to meet the 

Aggregator’s request and crosses those with end user’s 

boundaries to identify where to send the command to shift 

start time. EM App as well as Manufacturer’s Apps will show 

new start/end time. 

 

  

 

Time of use 

tariffs 

 

Flexibility 

On a daily base, the energy supplier informs the Living 

Service Provider about the new tariffs for the next day. The 

Living Service Provider updates the EM App with the new 

tariffs as soon as they become effective. If there are cycles 

scheduled in high price tariffs, the user is alerted about it 

and suggested to select a different time. 

• Cloud to cloud 
communication 
between 
Energy 
Supplier and 
Living Service 
Provider, EM 
App 

 Awareness 

and 

Notifications 

Monitoring 

Being connected to the Smart Meter and receiving its meter 

data over time, the EM App can show historical data about 

consumption and performances regarding flexibility 

provision. The overall power consumption of a household is 

provided periodically from the smart meter to the Living 

Service Provider. The Living Service Provider provides the 

information on household consumption to the Energy 

Service Provider to build historical data about the overall 

energy usage. 

• Smartphone for 
running Apps 

• Smart Devices 
(e.g. washing 
machine); 

• Cloud Living 
Service 
Provider 

• Cloud energy 
service 
provider 

 Awareness 

and 

Notifications 

Flexibility 

The end user receives information about historical power 

prices he has made use of. Due to the function of collecting 

historical data, the EM App can proof to which extent (kWh) 

power it has been consumed and match it with the 

respective tariffs (valid at that time) performances regarding 

flexibility provision. It furthers provides offers and 

notifications of a relevant increase or decrease in power 

tariffs for the next hours 

• Cloud to cloud 
to end user 
Interface 
(Living Service 
App) 
 

 Awareness 

and 

Notifications 
Monitoring 

The end user receives a warning notification when the 
current power consumption is getting too close to the power 
limitation. The smart meter sends the alert to the Living 
Service Provider platform when the power consumption 
exceeds power limit set by contract with the utility (energy 
supplier).  
The Living Service Provider sends an alert to the user 

through the EM App. 

• Smart Meter, 
• Living Service 

Provider 
Platform 

• Living Service 
Provider App 

TABLE 7 CATEGORIZATION AND COUNTRY ALIGNMENT 
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2.4.4 IDENTIFICATION OF THE SERVICE CONCEPTS AND BUSINESS USE CASES 

TABLE 8 SERVICES AND BUSINESS USE CASES REQUIREMENTS 

 Name Description Requirements  
(non-)/functional 

HLUC 

Service 

Concepts/ 

Business 

Cases 

Interoperability 

and availability 

of solutions 

The service aims at 

ensuring a seamless and 

easy check of integration 

effectiveness of different 

home devices offering to 

the end users the 

perception of the reliability 

of the playground to make 

use of smart appliances. 

The diagnostic routine will 

enhance the contribution 

capabilities to a Flexibility 

Program. A cloud- based 

platform will integrate in a 

distributed architecture the 

connected devices 

through REST calls 

(Pub/Sub Broker), 

gathering information 

exposing them through an 

App, offering control 

capabilities to end users 

and an overarching 

system diagnostic to 

Aggregators to properly 

manage DR mechanisms. 

• Functionality of EM and devices 
to communicate protocols and 
use case supported (discovery) 
and to connect to each other 

• An app to gather and visualize 
device information 

• Control units or implemented 
interfaces supporting control 
mechanisms 

• Interface to aggregator 

• Enable Flexibility Program 
• Exchange of aggregated 

flexibility data 

Energy & 

Environmental 

Performance 

App 

An App is reflecting the 

user's performance in 

terms of energy behavior 

and consumption pattern. 

The app shows his 

ecological footprint related 

to energy (such as CO2 

emissions steaming from 

energy consumed). In this 

app the user is 

remunerated for good 

performance in form of 

points. Once the user 

performance significantly 

gets worse than before, he 

receives a notification. If 

agreed to, the user can 

participate in a competition 

among members of the 

community to see who is 

performing best over time. 

• App or functionality within Smart 
Living Provider App, that 
calculates CO2 emissions based 
on energy consumed. 

• Data on (e.g. monthly) total 
energy consumption (kWh)   

• Awareness and 
Notifications 
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2.4.5 BARRIERS AN REGULATIONS 

The Authority with the resolution 300/2017/R/eel has promoted pilot projects aimed to initial 

opening of Ancillary service market to small demand and production units. With these pilot 

projects, a diversification of resources participating in the ancillary services market could be 

pursued, attributing an active role also to “non relevant” (< 10 MVA) demand, generation, and 

storage units. Once the reforming process of Italian ancillary service market will come to end, 

flexibility services will be provided not only to the “system level” on the ancillary service market, 

but also to the local distribution network. This scenario will open the market to new business 

models based on the aggregation of small prosumer units to provide ancillary services as the 

relevant programmable units currently do. In such a context the piloting activities under execution 

can be considered as front running test to experience and validate social acceptance, technical 

deployments, and business models. Despite the Italian regulators started to reform the electricity 

market, rules to provide flexibility are only defined for pilot projects considering demand and 

generation outside residential. 

Local Energy Market and Ancillary Services 

• The concepts of Demand Side Management and Local Flexibility Market are not yet 

implemented in the Italian network scenario, but they are highly debated at Regulation 

Authority and Government levels, as well as in EU-funded research projects. Several 

pilot projects, based on the Italian network scenario, have been started in the recent 

years for analyzing and developing new solutions and ICT architectures for enabling end-

users to provide power flexibility to the distribution/transmission networks. 

• Local Energy Market: Not yet opened. As in most European countries, trial run by the 

DSOs are still limited or in a pilot phase. 

• Local Ancillary Services Market: not yet opened. The huge development of distributed 

resources connected to the Italian distribution network requires the institution of a local 

Ancillary Services Market in the next years. Moreover, DSO should be assuming the 

following roles: 

o Neutral facilitator for the provision to TERNA of global ancillary services provided 

by BSPs for the secure operation of the overall power system (role partially tested 

in the current pilot projects promoted by resolution 300/2017/R/eel - ) 

o Buyer of resources for the provision of local ancillary services (e.g. voltage 

regulation, power quality and distribution network congestion), necessary for the 

secure operation only of the distribution network or of its portions (dedicated pilot 

projects are necessary). 

• No institutions/company fulfilling the role of an Aggregator in place either. 

Supporting Measures in Italian Policy 

Concerning the Energy sector, the Ministry of Economic Development (jointly with the Ministry of 

the Environment and Land and Sea Protection and Ministry of Infrastructure and Transport) have 

published the National Energy and Climate Plan (NECP, PNIEC, Piano Nazionale Italiano Energia 

Clima) focusing on the potential benefits inherent in the wide diffusion of renewables and energy 

efficiency, related to the reduction of polluting emissions, the improvement of energy security and 
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economic opportunities for the production system. The general objectives sought by Italy are 

essentially the following: 

• to accelerate the decarbonization process, by setting 2030 as an interim milestone for 

achieving full decarbonization of the energy sector by 2050; 

• to place a central emphasis on citizens and businesses (in particular SMEs), in such a way 

that they become key players and beneficiaries of the energy transition and not just the 

financiers of active policies; this requires the promotion of self-consumption and renewable 

energy communities, but also the greatest possible degree of regulation and transparency 

of the sales segment, so that consumers may reap the benefits of a competitive market; 

• to foster the evolution of the energy system, particularly in the electricity sector, from a 

centralized structure to a distribution predominantly reliant on renewable sources, by 

adopting measures to improve the capacity of those renewables to contribute to security 

and, at the same time, by promoting structures, infrastructure and market rules which, in turn, 

contribute to the integration of renewables; 

• to continue to ensure adequate supplies from conventional sources, by pursuing security 

and continuity of supply, with the understanding that the demand for these conventional 

sources is in progressive decline as a result of both the increase in renewables and energy 

efficiency; 

• to promote energy efficiency across all sectors as an instrument for protecting the 

environment, improving energy security and reducing energy costs for families and 

businesses; 

• to promote electrification of consumption, in particular in the civil and transport sectors, as 

an instrument for additionally improving air and environmental quality; 

• to guide the evolution of the energy system through research and innovation activities to 

develop, in line with European guidelines and the requirements for full decarbonization, 

solutions able to achieve sustainability, security, continuity and affordability of supply – 

including solutions for long-term storage of renewable energy – and to encourage the 

reorientation of the production system towards processes and products with a small carbon 

footprint, which may also be of benefit to the demand arising from other support measures; 

 

Flexible Tariffs and Ancillary Services: 

In January 2020, the Italian Ministry of Economic Development published the National Energy 

and Climate Plan (NECP, PNIEC, Piano Nazionale Italiano Energia Clima) an ambitious strategy 

that will allow the country to contribute in a massive way to the achievement of the goals set by 

the European Union in term of decarbonization. The protagonists of this project, which will bring 

benefits at a global level, are citizens and businesses. This Plan includes also a roadmap for 

facilitating the participation of end-users in Italian electricity markets. These recommendations 

were developed for answering the open issues concerning the economic leverage for enhance 

customers engagement and the technical framework through which customers can provide their 

flexibility to the electricity market 

As described in the Plan, the integration of energy renewable sources in Italy needs to be matched 

with the use of demand response and storage facilities in order to improve the reliability and 
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security of the energy system (electrical and gas). At this purpose, the Italian National Regulation 

Authority (ARERA) has already foster actions to improve reliability and reduce costs by promoting 

investments in demand-side management for increasing the share of demand/response concept, 

both implicit and explicit, as a power system resource. Despite the actions taken so far represent 

a valid support to solve technological issues, regulatory barriers still hinder the load participation 

to the energy market in the Italian electricity scenario. The most important open issues concerning 

the demand response, can be summarized below: 

1. Implement time-varying retail prices: Italian National Regulation Authority (ARERA) has 

implemented time-of-use tariffs as part of the regulated tariff: the standard offer includes a 

flat rate and a three-tier tariff, but only a minority of consumers have signed up for them. 

The design of this tariff, however, does not represent a strong incentive for consumers to 

shift demand away from the highest demand hours, as the price differential between the 

peak and off-peak prices is rather small. In addition, regulated network tariffs should be 

volumetric and time-varying, particularly for new flexible loads that could have a significant 

impact on peak demand, such as electric vehicles and heat pumps. The Plan 

recommendations suggest to consider the implementation of a regulated, dynamic tariff to 

ensure that the free market delivers innovative products which could empower consumers 

to save on their bills and meet customers’ needs. 

2. Open the ancillary service market: access to the balancing market is only permitted to 

the relevant generation units (>10 MVA). Resolution 300/2017/R/eel and Consultation 

Document DCO 322/2019 provide guidelines and test results to support future enabling of 

non-relevant units (load and generation) to provide balancing services. The Plan 

recommendations further emphasize this concept. 

Role of DSO 

Finally, another significant evolution envisioned by the DCO 322/2019 is the change in the role of 

DSOs. Specifically, two new additional roles should be taken into account: 

• Neutral facilitator for the delivery to the TSO of global ancillary services provided by BSPs 

for the secure operation of the overall power system (this role was partially tested within 

the pilot projects); -> The DSO thus becomes responsible to balance local grid (via active 

Power Limitation for example) 

• Buyer of resources for the provision of local ancillary services, necessary for the secure 

operation only of the distribution network or of its portions 

• Unbundling is not fully completed: DSO is still Metering Operator (collects meter data) 

State of the Art Technology and Infrastructure for Flexibility markets and Ancillary services: 

• Smart Meter Rollout only completed by 2024 (state of the art: 68%SM 1G, 32% SM 2G) -

> additional gateway to collect data inside the building and send it to the service provider 

is required. 

 

Detailed country analysis is available here. 

https://drive.inesctec.pt/apps/onlyoffice/8786680?filePath=%2FInterConnect_Proj%2FInterconnect%20WP%20Repository%20Nextcloud%2FWP1%20-%20Use%20Cases%2C%20Business%20Models%20and%20Services%2F02-Country%20Analysis%2FInterConnect_Country_Status_Italy_v2_RSE.docx
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2.5 NETHERLANDS 

2.5.1 PILOT-GOALS 

The main objective in the Dutch pilot is to optimize the renewable energy use and operational 

efficiency of commercial and residential buildings, in combination with smart home based comfort 

services to the residents.  

In the Netherlands there will be a pilot installation for commercial buildings and a pilot installation 

for residential buildings. The scope of the pilot is home automation for homeowners, in order to 

free up time and for building manager to control the building to optimize sustainability (Information 

and control). 

 

Also monitoring is the main goal to detected problems or devices with high energy consumption 

compared to other devices in the pilot and activate need maintenance to optimize the energy 

usage again. 
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2.5.2 HARMONIZED INTEROPERABILITY ECO MAP 
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2.5.3 PILOT CHARACTERIZATION 

HLUC PUC Category 
(Data Security, 

Monitoring, Energy 

Efficiency, 

Flexibility, Grid 

stability, Comfort) 

Interaction Required Devices 

Devices that can 

be controlled to 

free up time 

 

Monitoring,  

Energy 

Efficiency,  

Flexibility,  

Grid stability,  

Comfort 

Via an easy and safe (private and secure) 

to use GUI (ie. App or (touch) screen) I 

can easily set preferences for me as an 

individual but also for other persons of my 

household. By knowing who is at home 

the system will automate my household 

appliances and devices (e.g. Robot 

vacuum cleaner, thermostat) based on set 

preferences. 

• Smartphone for 
running Apps 

• Smart meter 
• Sensors 
• Smart devices (e.g. 

washing machine, 
dishwasher, smart 
locks, smart lighting); 

• Ekco IoT platform 

 Flexible Start 

of White Good 

(FSWG) 

Monitoring/ 

 Energy 

Efficiency 

The customer configures via the app the 

preferences of the washing activity and 

send it to the Ekco Platform. This platform 

generates based on the arrive time and 

forecast of the building the start and end 

time of this washing cycle and send it via 

the manufacturer cloud to the device 

• Smartphone APP 
• Smart Devices (e.g. 

washing machine); 
• Cloud manufacturer of 

device 
• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 Monitor and 

Control of IoT 

devices 

Monitoring Via the IOT gateway all IOT devices will 

be monitored and managed with the IOT 

platform. The tenant or building manager 

have the chance to check the power 

consumption on the mobile App, which will 

get it from the IOT platform.  

• Smartphone APP 
• Smart IOT Devices 

(e.g. sensors, smart 
lightning, Climate 
sensor); 

• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 save energy 

consumption 

during 

standby 

Energy 

Efficiency 

The tenant/building manager configure 

preferences via the APP in the IOT 

platform. Based on this information the 

platform will switch off smart IOT devices 

like lightning or elevator 

• Smartphone APP 
• Smart IOT Devices 

(e.g. smart lightning, 
Climate devices, 
elevator); 

• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 device energy 

analysis with 

alert feature 

Comfort Its platform collects all historical data for 

each device and compares it with data 

from other devices, and generates alerts 

when devices deviate from the standard. 

• Smartphone APP 
• Smart IOT Devices 

(e.g. sensors, smart 
lightning, Climate 
sensor); 

• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 safety device 

alert 

functionality  

Comfort Safety IOT devices like smoke detector or 

water leakage sensors generated via 

Edge gateway alert push messages on the 

mobile devices 

• Smartphone APP 
• Smart IOT Devices 

(e.g. sensors, smoke 
detector, leek 
detector); 

• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 automated 

health 

functionality 

Comfort air humidity sensor or smart thermostat 

informs the Edge gateway and the HVAC / 

mechanical air ventilation unit will be 

managed via building management to 

increase the good air quality. These 

• Smartphone APP 
• Smart IOT Devices 

(e.g. air humidity 
sensors or thermostat); 

• Ekco Platform  
• Building management  
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preferences will be adjusted via mobile 

APP 

• Hyrde Edge gateway 

 automated 

Elevator 

request 

manage-ment 

Comfort The door and motion sensors send the 

activity to the Edge Gateway and based 

on some rules the Gateway informs the 

building management and requests the lift 

on the floor. 

• Smartphone APP 
• Smart IOT Devices 

(e.g. door sensor or 
motion sensor); 

• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

Information, 

control 

(optimize) sustai

nability 

 Monitoring,  

Comfort 

Energy 

Efficiency 

Flexibility 

Through a building management platform 

all data is gathered and analyzed (via 

machine learning) by detecting trends 

systems will go to standby mode if off-

peak period arises in a building I.e. during 

evenings for the elevator. Turn on lights 

only when movement is detected or 

expected. Via monitoring also is detected 

if some systems compared to earlier 

moments /comparable season still use the 

same energy. If not then systems might 

need maintenance to optimize the energy 

usage again 

• Smartphone for 
running Apps 

• Sensors and building 
installations) (EVSE 
with EV; PV); 

• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 Monitor of 

power 

consumption  

Monitoring,  

Comfort 

The building manager wants to monitor the 

whole system via Mobile Ap or 

portal/dashboard 

The platform with the BMS collects all 

information from the devices and provide a 

web server or cloud service with Mobile 

App access 

• Smartphone/PC for 
running Apps or 
platform 

• Sensors and building 
installations, EVSE 
with EV; PV); 

• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 analyze and 

machine 

learning 

detection of all 

IOT and 

device 

information  

Energy 

Efficiency 

Based on all detected information EKCO 

platform will analyze the device data and 

will adapt automated scenarios and rules 

• Smartphone for 
running Apps 

• Smart Devices and IOT 
devices 

• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 monitoring of 

Grid 

connection 

point 

Monitoring,  

Energy 

Efficiency 

The grid will be monitored with a smart 

meter and sends the data Edge GW and 

to the IOT platform 

• Smart meter 
• Ekco Platform  
• Building management  
• Hyrde Edge gateway 

 manage 

energy 

consumption 

to flatten the 

overall peak 

load 

Monitoring,  

Energy 

Efficiency 

Flexibility 

The information from all devices will be 

analyzed and offer time via App where the 

energy is a lot of energy available to shift 

the load and minimize the peak loads or 

control smart devices like washing 

machine to shift the program start  

• Smartphone/PC for 
running Apps or 
platform 

• Sensors and building 
installations Ekco 
Platform  

• Building management  
• Hyrde Edge gateway 

TABLE 9 CATEGORIZATION AND COUNTRY ALIGNMENT 
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2.5.4 IDENTIFICATION OF THE SERVICE CONCEPTS AND BUSINESS USE CASES 

TABLE 10 SERVICES AND BUSINESS USE CASES REQUIREMENTS 

2.5.5 BARRIERS AND REGULATIONS 

• Willingness of end-users to join the pilot services or share data necessary for 

specific services 

• Regulation on flexible tariffs, currently only the energy (not transport or tax) tariff is 

variable and this is only a small portion. The netting scheme (for own generating PV 

energy) is step by step reduced this gives after some years some extra incentives. 

• Several/all buildings/connections/apartments have their own grid connection and 

smart meter, we are not (yet, maybe if LEC regulation is available) allowed to put 

these behind one (virtual) meter. 

• Available third-party services providers, and also smaller amounts of energy 

flexibility are not much used by the already limited amount of aggregators 

• Stored energy (in SSU – Smart Storage Unit) or EV (lounge) is taxed twice: once 

when stored, and second time by the end-user. New regulation is being created but 

not there yet. 

• Integration with existing building installations for the commercial pilot. Building is 

equipped with a mix of old installations (30 years) and new equipment 

• Willingness of tenants to accept services and share data 

 Name Description Requirements  
(non-)/functional 

HLUC 

Service 

Concepts/ 

Business 

Cass 

Automation 
functionality 
(convenience)  

collecting user (also building level) 
behavior data and predicting future 
needs/preferences in order to adjust 
the settings and automate (basic) 
actions that involve 3rd parties. The 
user shares data, limited interaction 
(feedback).  

• interoperable devices and 
platform 

• Set of sensors 
• System learning/adaptation 

period or use existing databases 

• Devices 
that can be 
controlled 
to free up 
time 

Energy 

recommendati

on and 

automation – 

Intelligent 

Building 

Management 

System (iBMS) 

saving operational cost 
(maintenance & energy) and 
increasing the functionality of the 
building 

remote control of the building 
systems by one integrated system 
with customized control strategies. 
Real time insight in building 
performance and building status. 
Predictive maintenance due to data 
collection and analysis. Adaptive 
configuration by machine learning 

• Information, 
control 
(optimize) 
sustainabilit
y 

Platform 

function, user 

interface and 

Dissemination - 

Monitor and 

control 

The main value this service offers is 

that the user has simple but full 

control over his home. It is easy 

because the user interface is 

accessible from most of his devices. 

Smart appliances and sensors are 
needed to collect the data, a system 
which aggregates the data and 
steers all devices, and an app 
which visualizes the data and 
provides monitor and control 
options 

• Information, 
control 
(optimize) s
ustainability 
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2.6 BELGIUM 

2.6.1 PILOT-GOALS 

The Belgian Pilot goals are to be achieved within 8 sub-pilots, which ranges from a residential 

(e.g. condominium) to semi-public (e.g. office) environment. All of the sub pilots have different 

objectives, infrastructure and management structure. The common ground between the sub pilots 

is: “energy communities”. Throughout the pilots the overall goal can be summarized as follows: 

• Realize new energy and living (housing) concepts based on a collaborative (community) 

approach and interoperable energy solutions.  

• Increase efficiency of buildings and energy communities. 

• Increase grid balance and stability through smart responsive consumer and prosumer 

with focus on the community. 

• Create and establish demand side flexibility in new housing concepts to react to 

electricity excesses stemming from RES installation. 

• Demonstrate economic and technical benefits of bi-directional charging and smart 

appliance integration in micro-grids. 

• Optimize self-consumption and introduce peak shaving to existing services (e.g. energy 

efficiency and frequency response). 

• Demonstrate how gamification approaches can motivate end user and increase their 

engagement in smart energy communities. 
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2.6.2 HARMONIZED INTEROPERABILITY ECO MAP 

The 8 sub-pilots in Belgium have different infrastructures, management structures and objectives. A detailed eco system map for each of the 

sub pilots can be found in the Annex. The below eco system maps tries to give a summary of the 8 different sub pilots and the way they are 

connecting with Interconnect devices. 
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2.6.3 PILOT CHARACTERIZATION 

HLUC  PUC  Category  
(Data Security, 

Monitoring, 
Energy 

Efficiency, 

Flexibility, Grid 
stability, 
Comfort)  

Interaction  Required 
Devices  

Voluntary (non-) 
participation in 
Energy 
Community  

  

  

    

  Under evaluation  

Data Security   

From the point of view community 
member (e.g.: residential building owner)  
1. Connect to energy community by 
requesting access to local controller  
2. Start offering flexibility of devices to the 
community (controlled by the local 
controller)  
3. I want to be able to disconnect from the 
community and stop offering this flexibility 
(for example: I am re-modelling my 
apartment and during the construction I 
don’t want to be connected to the 
community). I request the local controller 
to disconnect me from the system.  
4. Reconnect to the energy community by 
requesting access to local controller  

Individual:  
• DC & AC home 

appliances  
• Electrical heating  
• Different ventilation 

systems  
  
Community:  
  
• PV panels  
• Hydrogen fuel cell  
• EV infrastructure 

(Vehicle to Grid)  
• Heat pump  
• Stationary battery  
• Hydrogen boiler  
• DC grid  
  

  Under evaluation   
  

Flexibility  

From the point of view of the local 
controller/aggregator  
1. Start energy community by connecting 
different members/buildings  
2. Start offering services to the community 
and to the grid  
3. Disconnect a member from the 
community while still offering the same 
services to the community and the grid 
without accessing the resources from that 
specific member (services are required to 
be modular!)  
4. Reconnect the member without 
interrupting the energy community.  

  

Aggregation of 
Energy in Local 
Energy 
Community 
through local 
controller with 
focus on grid 
interaction   

  

  

    

  • BMS operation   
• User preference /settings  
• User control   
• Energy management   
• Support Peer-to-peer   
• In house energy 

management  
• Energy Management 

smart Grid   

  

End-user/community member:  
1.Connect to the energy community 
(details in other use case)  
2. In mobile or web application input 
preferences and or limits for devices: 
which devices can offer which amount of 
flexibility without compromising on comfort 
levels.  
3. Adjust preferences if necessary  
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• Bidirectional EV charging   

• Neighborhood storage  

   Under evaluation  

Grid stability   

Local controller/aggregator:  
 1. Allow members to join the community  
2. Discovery of devices  
3. Update list of available devices and 
available flexibility   
4. Forecasting of local consumption (own 
algorithm)  
5. Forecasting of grid consumption (third 
party algorithm / necessary use case)  
6. Define strategy for interaction with the 
grid: what is optimal time to consume 
energy from the grid or push energy 
towards the grid in next day.  
7. Communicate towards gateways 
(setpoint for consumption) to control 
devices  

  

“Gamification” of 
the use of 
common 
appliances  
  

• Consumption guidance  
• Consumption monitoring  
• Collective usage  
• Global rewards  

Flexibility  
  

  

1.Students register in the Housing 
Services and agree (or not) participating in 
the pilot.  
2.The building operator has a flexible 
tariff, that favors consumption in valley 
hours. It also favors the 24h flattening 
ratio  

  

  Under evaluation 

Energy 
Efficiency   

3.The building operator periodically ask 
the energy provider for reports on grid 
status and, possibly, short-term prediction.  
4.With this information, the building 
operator updates the application with a) 
the hours to encourage/discourage the 
consumption of electricity in the building, 
b) the hours where common appliances 
will be offered with a bonus (e.g., reduced 
priced, or any other incentive)  
5.Students will access periodically to the 
building App (either smartphone or web 
App) to see information provided by the 
building operator. Accordingly, they will try 
to modulate towards these hours both 
their own electricity consumption (e.g., 
smartphone charging) and the use of 
common appliances (e.g., dishwashers, 
dryers, washing machines)  
6.Whenever common appliances are 
used, the student will have the chance to 
share its use (e.g., if the washing machine 
is not full). This way, the student will 
implement the appliance to start at some 
time in the future, giving other students 
the possibility to use the appliance as well 
with a bonus.  
7.(optional) If usage can be per-person 
tracked in the smart appliances, rewards 
may be given individually  
8.(optional) If consumption per student 
room can be monitored, individual 
bonuses can also be rewarded for good 
(and efficient) energy “behavior”.  

  

Manage peak load 
to avoid increases 
in the electricity 

• Comfort 
preferences/settings  

• Collection of RES and 
assets forecasts  

• Monitoring 
• Energy 

Efficiency  

With available data, the energy service 
provider prepares a prognosis of the next 
day behavior of the system (e.g., building). 
The prognosis accounts for expected 

• PV panels 
(inverters)  

• Heat pump, EV 
infrastructure   
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invoice (peak 
shaving)  

• Assessment of the 
strategy  

• Implementation of 
setpoints, real-time 
monitoring and reporting 
variations  

• Re-assess strategy + 
update of setpoints  

• Implementation of 
setpoints, real-time 
monitoring and reporting  

• Report actions  
• Evaluation performance  
• Fine-tuning algorithm  
•   

generation (e.g., PV panels) and 
consumption assets (e.g., heating/cooling 
requirements). Based on the prognosis, a 
set of steps are defined. These steps aim 
at limiting the consumption of the system 
at times when there is a high probability of 
utilizing more than the contracted 
capacity. The technical aggregator 
monitors and sends close to real-time data 
to the energy service provider. This data is 
used to update the prognosis.  

• Washing machines  
• Dishwashers  
• Smart boiler  
  

Building level 
services: RES self-
consumption   

Under evaluation  
  

Energy 
Efficiency  

The energy service provider forecasts the 
generation profile of available RES 
(directly connected to the local system in 
question). This generation profile is 
matched with the consumption profile of 
the system. The matching aims at utilizing 
(as much as possible) the energy 
generated by local sources. The energy 
service provider calculates the setpoints 
for consumption assets. The energy 
service provider sends the setpoints for 
deployment to the technical aggregator. 
The technical aggregator monitors the 
behavior of generation and consumption 
assets and reports it to the energy service 
provider.  

• PV panels 
(inverters)  

• Heat pump, EV 
infrastructure   

• Washing machines  
• Dishwashers  
• Smart boiler  
  

Building level 
services: EV smart 
charging pricing 
for flexibility use  

• Report of additional load  
• Collection of RES and 

assets forecasts  
• Computation of flexibility 

provision costs  
• Flexibility offer  
• Optimized charging 

strategy  
• Update of the flexibility 

provision costs  
• Reassessment of the 

optimized charging 
strategy  

Energy and cost 
efficiency  

This UC describes how flexibility from a 
building/parking lot equipped with EV 
charging stations and PV panels may be 
traded in a cost-efficient and cost-
reflective manner.  The energy service 
provider calculates the costs of utilizing 
flexibility by the charging point provider. 
The cost calculation includes all relevant 
provision costs (e.g., penalty for 
consuming above contracted capacity). 
The charging point provider uses this price 
signal to decide when it is most 
convenient for him to offer the flexibility. 
The calculation of available flexibility and 
its provision cost takes into account the 
charging preferences provided by the EV 
owner. Set points (rate at which individual 
EVs would charge) are calculated and set 
based on the flexibility offer made by the 
charging point provider. The energy 
service provider sends the setpoints for 
deployment to the technical aggregator. 
The technical aggregator monitors the 
behavior of generation and consumption 
assets and reports any modification or 
deviation (from original plan) back to the 
energy service provider and the charging 
point provider.  

• EV (charging 
station)   

• PV   

Community 
optimization of 
efficient heat 
generation  

• Heat demand forecast  
• Performing local 

optimization.   
• Collecting consumer 

plans  

Flexibility  
  

Comfort  

In short, with available data, the energy 
service provider prepares a prognosis of 
the next day behavior of the system 
(HDN). The prognosis accounts for 
expected generation (PV and wind 

• Heat pump  
• Thermal Storage  
•   
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• Collecting DER forecasts  
• Performing district level 

optimization  
• Disaggregation and 

flexibility negotiation   
• Activation of district level 

resources  
• Activation of consumer 

level resources  
• Tracking  
• Correction  

turbines), state-of-charge of thermal 
storage, heat generation assets (e.g., 
HPs), and expected customer needs. 
Based on the prognosis, a set of steps are 
defined. These steps aim at lowering the 
HDN temperature to an optimal range 
while maintaining the reliability of the 
network. The technical aggregator 
monitors and sends close to real-time data 
to the energy service provider. This data is 
used to update the prognosis. Also, the 
technical aggregator.  

Peak shaving via 
direct control of 
HP  
  

Under evaluation 

Flexibility  
  

Comfort  

The main objective is to Modulate power 
demand of a controllable heat pump (HP) 
by applying direct control in a dynamic 
manner. The heat pump is primarily 
managed to avoid for the local peak power 
demand (site level) to go above a certain 
capacity threshold. By managing the 
loading of the HP penalties are avoided, 
especially when the main supplying 
source of electricity is the distribution grid 
(e.g., at times of low RES generation or 
when RES generation may be more 
profitable elsewhere). The service controls 
the heat pump load considering the state 
of other assets for heat and electricity 
generation and storage (e.g., BTES, 
Thermal storages, local electricity 
generation, HPs, P2H). Additionally, the 
service takes into account the optimization 
of local RES self-consumption (managed 
by another service).  

• Heat pump  
• Thermal Storage  
  

Increase RES for 
self-consumption  

• Comfort 
preferences/settings  

• Collection of RES and 
assets forecasts  

• Assessment of the 
strategy  

• Implementation of 
setpoints, real-time 
monitoring and reporting 
variations  

• Update of setpoints  
•    

Energy 
Efficiency  

For this UC, the energy service provider 
forecasts the generation profile of 
available RES (directly connected to the 
system in question). This generation 
profile is matched with the consumption 
profile of the system. The matching aims 
at utilizing (as much as possible) the 
energy generated by local sources. 
Electricity generated in excess may be 
used to power non-energy services 
provided to the community. The energy 
service provider calculates the setpoints 
for consumption assets. The energy 
service provider calculates and sends the 
setpoints for deployment to the technical 
aggregator. The setpoints are meant for 
consumption assets in the DHN, 
considering the heat needs per apartment. 
The technical aggregator monitors the 
behavior of generation and consumption 
assets and reports it to the energy service 
provider.  

• PV panels 
(inverters)  

• wind turbine 
(inverter)  

• Heat pump  
• EV infrastructure 

(incl. EV chargers)  
• BMS  
• Washing machines  
• Dishwashers  
• Smart boiler.  

Community car 
sharing  

Under evaluation  

Flexibility  

For this UC, a community member creates 
an account and books the service via an 
online system. All validations (e.g., 
credentials) and actions needed for the 
service to be ready (e.g., EV is charged) 
are carried out by the system. The energy 
service provider based on the forecasts 
(e.g., RES generation and heat needs) 
assesses the charging strategy for the EV. 
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Costs for this service are included in fee 
paid by the heat car sharing consumer (as 
part of a package).  

Smartifying my 
Local Energy 
Community  

  

Energy 
Efficiency  

In this use case end-users install the IoT 
solution for smartifying its thermal loads 
(water heaters, space heaters and heat 
pumps) to have controllability of them. 
This control capability is leveraged with 
the LEC as they can save money with 
aggregated peak shaving and self-
consumption.  

• A Daikin split-unit  
• A battery of ABB  
• An EV charger of 

ABB  
• Energy 

measurement 
sensors  

•   

Energy flexibility 
service for spot 
prices electricity 
tariffs   

• User preference 
/settings/Interventions  

• Receiving consumption, 
predictions, price or 
environmental information 
for further action by 
consumer or a local 
energy manager  

• Orchestration  
• User Dashboard  
• Data Acquisition and 

Transmission  
• Flexibility Control and 

Acquisition  
• Flexibility Verification  
• Flexibility Forecast  
• Short term load and 

generation forecasting  
• Manage charge 

infrastructure  
• Comfort and temperature 

setting  

Energy 
Efficiency  

In this use case end-user installs the IoT 
solution for smartifying its thermal loads to 
have controllability of them. This control 
capability is used to decrease electricity 
bills by shifting consumption from 
expensive to cheap periods  

• •Water heaters  
• Heat pumps  
• Space heater  

Centralized 
Energy 
Management 
System for 
Community  

• User preference 
/settings/Interventions  

• Receiving consumption, 
predictions, price or 
environmental information 
for further action by 
consumer or a local 
energy manager  

• Orchestration  
• User Dashboard  
• Data Acquisition and 

Transmission  
• Flexibility Control and 

Acquisition  
• Flexibility Verification  
• Flexibility Forecast  
• Short term load and 

generation forecasting  
• Manage charge 

infrastructure  
• Comfort and temperature 

setting  

Energy 
Efficiency  

   
Monitoring  

This service provides a centralized EMS 
for a community, the value provision is 
created through a centralized point for 
controlling, monitoring and optimizing the 
performance of the communities’ 
generation, transmission and consumption 
and demand control to save money, time 
and effort. A centralized EMS system 
enables the communities’ demand side 
management and can improve its flexibility 
offer to 3rd parties, e.g. the DSO  

• PV panels  
• Stationary battery  
• DC grid  
• EV infrastructure 

(Vehicle to Grid)  
• Heat pump  
• District heating grid  
• EMS  
•   

TABLE 11 CATEGORIZATION AND COUNTRY ALIGNMENT 
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2.6.4 IDENTIFICATION OF THE SERVICES CONCEPTS AND BUSINESS USE CASES 

TABLE 12 SERVICES AND BUSINESS USE CASES REQUIREMENTS 

 

 Name Description Requirements  

(non-)/functional 

HLUC 

Services 

Concepts/ 

Business 

Cases 

E-Mobility 

Services for 

Energy 

Communities 

Companies at site (or industrial/ commercial/ 

private entities) which form an energy community 

have a demand for energy efficiency, demand side 

management and flexibility. E-Mobility solutions are 

an option to provide with energy efficiency, 

demand side management and flexibility but 

additionally offer sustainable transportation within 

the community and for its members. The service 

entails the investigation of which e-mobility 

package is the most appropriate for the community, 

installation of infrastructure and provision of assets, 

maintenance and a smart interface through a 

mobile (online) application. 

• Connectivity to 
backend (ESP/APP) 

• Semi-Public Charging 

concepts 
• Private charging 

concepts 

• Billing system of EV 
usage/charging 

• Access of user to 

Service (e.g. via app) 

• Centralized Energy 
Management 
System for 

Community  
• Smartifying my Local 

Energy Community 

• Community car 
sharing  

• Building level 

services: EV smart 
charging pricing for 
flexibility use  

Building level 

services: 

Peak 

shaving 

Modulate power demand of the building by direct 

and dynamic management of grid capacity 

utilization avoiding penalties for brief incursions of 

power demand above the contracted network 

capacity. The service controls building loads 

(heating/cooling system, EV chargers, HP, etc.) in 

a coordinated manner taking into account 

optimization of local RES self-consumption. 

• (smart) Metering 
• Connectivity of 

devices involved 
• Controllability of 

devices 

• Local and central EMS 
(e.g. BEMS) 

• Manage peak load to 
avoid increases in 

the electricity invoice 
(peak shaving) 

• Peak shaving via 

direct control of HP 

Building level 

services: 

RES self-

consumption 

Maximize consumption of local RES generation 

(e.g., from PV panels) at hours of high production 

to reduce electricity supply costs. The coordinated 

consumption takes into account the strategies set 

by the peak-shaving service 

• Connectivity and 

controllability of 
devices connected to 
local energy system 

(sub grid) 
• (smart) metering 

• Building level 

services: RES self-
consumption   

Data 

‘freedom of 

choice‘ 

service 

This service offers end users of pilots a possibility 

to opt-in or opt-out for certain energy and non-

energy services that require their personal data. It 

provides an easy application where the user can 

select which data he or she wants to share with 

different parties. This can be anonymous 

(aggregated) data required for optimizing 

algorithms or personal data. 

• Legal data obligations  • Voluntary (non-) 

participation in 
Energy Community 

Green 

progress bar 

service 

This service provides users of a pilot the possibility 

to see the commitment and progression of the 

building or entire site towards certain ecological 

KPI’s. By installing displays throughout the site the 

users can be informed of what is the percentage of 

RES at the moment, what is the estimate amount 

of CO2 saved this month, What is the air quality. 

We can even imagine including gamification into 

the display where we need all users of the pilot to 

modify their behavior to reach certain goals. 

• Willingness of user (to 
make us of 
visualization and 

gamification features) 
• Interface of the 

backend system to 

metering unit and info 
on current energy 
mix/generation  

• Aggregation of 
Energy in Local 
Energy Community 

through local 
controller with focus 
on grid interaction  

• “Gamification” of the 
use of common 
appliances  

Energy 

flexibility 

service with 

thermal 

loads for 

individual 

Control water heaters and heat pumps by using IoT 

devices to reduce consumption during high 

consumption peaks or to increase consumption 

during local generation installation surplus periods. 

• Smart metering info 

(also historic) 
• Connectivity of 

devices involved 

• Controllability of 
devices 

• Community 

optimization of 

efficient heat 

generation  

• Peak shaving via 
direct control of HP  

• Energy flexibility 

service for spot 

prices electricity 

tariffs   



Mapping between use cases and large-scale pilots  
WP1 

63/404 

 

2.6.5 BARRIERS AND REGULATIONS 

Energy community 

The current Belgian regulation does not provide a clear framework for energy communities. 

Hitherto, there is no regulatory incentive to participate in an energy community. Meaning there is 

no reduction in taxes or grid tariffs for members of energy communities, instead most communities 

are formed based on societal benefits. In the near future, new energy regulations will be 

implemented as part of the implementation of the Clean Energy Package. It is expected (but not 

confirmed) that a regulatory framework surrounding citizen energy communities and collective 

self-consumption will be available. The evolution of this regulation can impact the implementation 

of this use case. 

 
Flexibility market 

Current flexibility markets are limited to the high voltage grid where the Belgian TSO (Elia) has 

access to flexible assets that provide frequency regulation. A market participant must meet strict 

conditions to be able to offer frequency regulation services (high capacity and availability). As 

citizen energy communities are not recognized as a legal entity, they cannot participate directly 

into the high voltage flexibility market, instead they must rely on aggregators to enter the market. 

With the implementation of the Clean Energy Package. It is expected that also a low voltage 

flexibility market (on the distribution grid) will be available. Among other functionalities this would 

enable the DSO (Fluvius) to act as a buyer of flexibility. Energy communities will be recognized 

as a legal entity and will be able to directly engage on this low voltage flexibility market. The 

evolution of this regulation influences the use case. 

 

Detailed information on regulations can be found here (country analysis). 

  

https://drive.inesctec.pt/apps/onlyoffice/8724707?filePath=%2FInterConnect_Proj%2FInterconnect%20WP%20Repository%20Nextcloud%2FWP1%20-%20Use%20Cases%2C%20Business%20Models%20and%20Services%2F02-Country%20Analysis%2FInterConnect_Country_Status_Belgium_v1.docx
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2.7 PORTUGAL 

2.7.1 PILOT-GOALS 

The main objective in the Portuguese pilot is to optimize the energy and operational efficiency of 

commercial and residential buildings.  

In Portugal there will be a pilot installation for commercial buildings with their infrastructure and a 

pilot installation for residential buildings. The pilot will use digital services required to increase 

efficiency, such as weather forecasting, energy price forecasting and presence services. 

In addition, the use of different energy services such as P2P or flexibility management for 

households, buildings and energy communities will be tested. 

The flexibility with different business use cases will be tested with management at local level. 

The objective is to define and test possible new business models for the DSO, while ensuring 

secure and reliable network operation. 

With the additional information from the property, the management of systems such as heat 

pumps, battery storage, charging infrastructure and lighting, as well as the management of energy 

consumption and production will be much more efficient and proactive. 
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2.7.2 HARMONIZED INTEROPERABILITY ECO MAP 
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2.7.3 PILOT CHARACTERIZATION 

HLUC PUC Category 
(Data Security, 

Monitoring, 

Energy Efficiency, 

Flexibility, Grid 

stability, Comfort) 

Interaction Required 

Devices 

Monitor energy 

consumption 

 

 

The end customer wants to monitor the 

whole system via Mobile App or provide 

the platform information about the 

flexibility for WG, EV together with 

forecast information and tariff together 

with power limitation on GRID level. 

• Smartphone for 
running Apps 

• Smart Devices (e.g., 
washing machine) 

• Cloud Living Service 
Provider 

• Cloud energy service 
provider 

• Cloud manufacturer of 
device 

 Monitor of power 

consumption 

 
Monitoring,  

Comfort 

The end customer wants to monitor the 

whole system via Mobile App. 

The platform with the HEMS collects all 

information from the devices and provide 

a web server or cloud service with 

Mobile App access. 

• Smartphone for 
running Apps 

• Smart Devices (e.g., 
washing machine, 
EVSE with EV; PV) 

• Cloud manufacturer of 
device 

• Platform with HEMS 

 Configuration of 

Room Heating or 

Cooling 

Temperature comfort 

The end customer wants to set 

preferences for the AC system via 

mobile APP. 

• Smartphone APP 
• Smart Devices (e.g., 

HVAC system with 
AC function) 

• Cloud manufacturer of 
device 

• Platform with HEMS 

 energy cost saving 

for HVAC systems 

with best tariff 

option 

Flexibility 

The EMS system get via the tariff service 

the tariff information. The end user 

activates via mobile app the user 

preference and the EMS send the tariff 

information via incentive Use Case to the 

HVAC system. The HVAC system 

generates based on the settings and 

HVAC system information the power 

plan with the goal to the cheapest energy 

• Smartphone APP 
• Smart Devices (e.g., 

HVAC system with 
AC function) 

• Cloud manufacturer of 
device 

• Platform with HEMS 
• Tariff service  

 Flexible Start of 

White Good 

(FSWG) 

Flexibility 

The EMS system get via the tariff service 

the tariff information. The end user 

activates via mobile app the user 

preference. The end user activates the 

washing machine and defines the end 

time. The washing machine send this 

information to the EMS and get based on 

the tariff information and the user 

preferences the best starting time. The 

washing machine informs the EMS about 

the status and the end user can monitor 

it via mobile app 

• Smartphone APP 
• Smart Devices (e.g., 

washing machine) 
• Cloud manufacturer of 

device 
• Platform with HEMS 
• Tariff service 

 Coordinated EV 

charging (CEVC) 

Flexibility 

The EMS system get via the tariff service 

the tariff information. The end user 

connects the EV with the EVSE and 

defines the preference and start time of 

the EV. The EV sends the charging 

demand to the EMS and the EV get the 

• Smartphone APP 
• Smart Devices (e.g., 

EV) 
• Platform with HEMS 
• Tariff service 
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constrains like maximum charging 

current and the incentive table from the 

EMS back. The EV generates based on 

the user preferences, demand and 

incentive information the charging plan 

and send it back to the EMS.  

The EV informs the EMS about the 

status and the end user is able to 

monitor it via mobile app. 

The EMS is able to send notification if 

the charging process is finished. 

 Monitor of Grid 

connection point 

(MGCP) 

Monitoring,  

Comfort) 

There is a Smart meter installed on the 

grid connection point and sends every 5 

seconds the measurement values from 

the grid connection point to the EMS. 

The EMS is able to present this 

information via the mobile app to the end 

customer or generate push information 

based on the user definition 

• Smartphone APP 
• Smart meter  
• Platform with HEMS 
 

 Monitoring of 

Inverter (MOI) 

Monitoring 

 

The PV system will be monitored and 

sends the measurement values to the 

EMS. The EMS can present this 

information via the mobile app to the end 

customer or generate push information 

based on the user definition. 

• Smartphone APP 
• PV Inverter  
• Platform with HEMS 
 

 presents sensor 

information Monitoring,  

Comfort 

Smart sensor sends information to the 

HEMS and the HEMS will presents this 

status on dashboard and send 

notifications to the mobile app. 

• Smartphone APP 
• Smart sensor 
• Platform with HEMS 

Subscription of 

services for 

domestic energy 

management 

 

 

This Use Case describes the HEMS as 

platform to create and make services 

available for domestic energy 

management. The overall rationale for 

the use case is to provide a modular 

capability to install service subscriptions 

for domestic buildings 

• Smartphone APP 
• Platform with HEMS 
• Platform with services 

 Service subscription 

Data 

Security,  

Comfort 

EMS can go in contact to other services 

with the interoperable interface based on 

the user selection via the mobile app and 

is also able to release the subscription. 

The subscription on this service will be 

made secure and easy. 

• Smartphone APP 
• Platform with HEMS 
• Platform with services 

 Expanding service 

capabilities via 

modular services 
Comfort 

EMS support the service with necessary 

information and data. 
Also is the EMS able to receive some 

data and present it on the mobile app. 

• Smartphone APP 
• Platform with HEMS 
• Platform with services 

 Manage service 

subscription and 

payment 

Data 

Security,  

Comfort 

From my point of view is this PUC inside 

the “Subscription of services for 

domestic energy management-> Service 

subscription”. 

• Smartphone APP 
• Platform with HEMS 
• Platform with services 
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Data sharing via 

consumer 

enabled 

preferences and 

profiling 

 

 

This Use Case describes the possibility 

to enable consumer data to be shared, 

while allowing the consumer to choose 

what data (and metadata) is selected, 

according to a profile. Data ownership 

and control should be user centric and 

reflect user's preferences. A 

representation of the consumer 

preferences assembles a representative 

profile that becomes the basis for 

external data services. 

•  

 Monitor of Grid 

connection point 

(MGCP) 

Monitoring,  

Comfort) 

There is a Smart meter installed on the 

grid connection point and sends every 5 

seconds the measurement values from 

the grid connection point to the EMS. 

The EMS can present this information 

via the mobile app to the end customer 

or generate push information based on 

the user definition. 

• Smartphone APP 
• Smart meter  
• Platform with HEMS 
 

 Consumer profiling 

and data 

provisioning 

Data 

Security,  

Comfort 

Share the metering data from the 

household with Energy Service 

Companies that are provide enhanced 

services and create anonymized 

prosumer profiles 

• Smartphone APP 
• Smart meter  
• Platform with HEMS 
• Energy Service 

Companies 

 Consent 

management and 

revocation 
Data 

Security,  

Comfort 

The end user wants to have the data 

sharing under control and will react 

flexible to define/select the shared data 

or to cancel easy the service. The data 

sharing service company will manage all 

necessary activities with the end user 

and provide the energy service company 

the consumer profiles and data. 

• Smartphone APP 
• Smart meter  
• Platform with HEMS 
• Energy Service 

Company 

 Third-party 

enhanced data 

services from 

consumer profiles 

Flexibility, 

Grid 

stability, 

Comfort or 

other 

The existing prosumer profiles will be 

forwarded to other energy service 

companies to create new solutions. 

• Smartphone APP 
• Smart meter  
• Platform with HEMS 
• Energy Service 

Company 

DSO Open Data 

4 Consumer & 

Market 

 

 

This use case describes the added value 

of DSO open data services for 

consumers and market service 

providers, through a data interface 

platform that enables sharing of smart 

metering data and grid relevant 

information, with consumers, 

communities and other service providers. 

Data anonymization strategies will be 

considered to maximize the value of 

DSO data. 

 

 Data access 

authorization 

management Access 

control 

Energy service provider will receive 

measurement data and require the 

access from the DSO and from 

prosumer. Prosumer have the rights to 

enable and disable the access. 

• DSO 
• Energy Service 

Provider 
• Prosumer/Building 

Manager 
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 Data sharing service 

comfort 

DSO is constantly collecting and storing 

metering data from installed smart 

meters and generates aggregated and 

analyzed data and provides this 

information for prosumer or building 

manager. 

• DSO 
• Energy Service 

Provider 
• Prosumer/Building 

Manager 

Flexibility 

Aggregation of 

Commercial 

Buildings 

 

 

Make use of local flexibility of 

commercial stores towards the 

optimization of portfolio resources and 

the provisioning of flexibility services. 

 

 Exploit Flexibility in 

the Market 

Flexibility 

Generation of Flexibility opportunities 

based on the information from 

prosumer/building manager and provide 

this for the market and activate the 

needed flexibility plan. 

• DSO 
• Flexibility aggregator/ 

Portfolio manager 
• EMS 
• Smart devices like 

EV/EVSE 
PV-System 
HVAC-System 

 Provide Data 

Analytics 
Other: 

service 

Flexibility aggregator provides additional 

analytic services based on data from 

external data provider. 

• Flex aggregator 
• External data provider 

 Integrate Multi-Level 

Buildings Systems 

Flexibility 

Collecting information from different 

buildings with their smart devices and 

present it on a common view (Portfolio 

manager). 

• BEMS/iEMS 
• Smart devices like 

EV/EVSE 
PV-System 
HVAC-System 

• Portfolio manager 

 Optimize Energy 

Resources 

Flexibility 

Based on “Exploit Flexibility in the 

Market” the retailer wants to activate 

balancing function via flexibility options. 

• BEMS/iEMS 
• Smart devices like 

EV/EVSE 
PV-System 
HVAC-System 

• Retailer 
• Flex aggregator 

 Monitor Energy Use 

Flexibility 

Based on PUC ““Exploit Flexibility in the 

Market”” and “Integrate Multi-Level 

Buildings Systems” the Portfolio 

manager provides information based on 

the measured and received information. 

• BEMS/iEMS 
• Smart devices like 

EV/EVSE 
PV-System 
HVAC-System 

• Portfolio manager 

Convenient 

Smart EV 

charging at 

Commercial 

Buildings 

 

 

Convenient EV charging - small impact 

in daily routine, big benefits 

Take advantage of the existing 

infrastructure to foster e-mobility within 

urban areas where public charging may 

be limited. 

Simplified approach to foster the access 

to mobility services – making it available 

when using existing parking 

infrastructures. 

Promote smart EV charging (optimization 

of time slots / maximization of PV 

generated energy use – happy hours / 

competitive charging of / demand side 

flexibility needs…) and benefit from 

complementary services and incentives. 
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 Reserve and use 

parking and EV 

charging 
stability 

Manual charging management via 

selection of provided charging options 

without EV communication. EV charging 

manager request based on the need the 

possible charging plan based on the 

building manager or portfolio information. 

• EV-Charging 
manager 

• Building manager 
• Portfolio manager 
• Mobile APP 
• EVSE/EV 

 Incentivize EV 

charging Flexibility & 

stability 

EV-Management system asks the BMS 

for the current incentive options generate 

the offer for PUC 8.1, logic in opposite to 

the EEBUS CEVC logic. 

• EV-Charging 
manager 

• Building manager 
• Mobile APP 
• EVSE/EV 

 Integrate other 

services Other 

During the charging session will get the 

customer additional service offers via the 

mobile app. 

• EV-Charging 
manager 

• Mobile APP 

Enabling P2P 

flexibility sharing 

within renewable 

energy 

community via 

Blockchain 

enablers for 

SAREF services 

 

 

This use-case describes how a 

Renewable Energy Community (REC) 

can minimize its energy costs and 

generate additional profit by sharing 

through P2P trading their load flexibility, 

within community members as well as 

with third parties, such as DSO for grid 

support purposes. P2P sharing of 

flexibility is enabled by interoperable 

data-driven services. 
Related to HLUC1; HLUC2 and 

HLUC10. 

 

 Publish Data in REC 

Flexibility 

The HEMS provide the flexibility based 

on the REC member preferences to the 

REC manager and to the Aggregator. 

• REC member  
• REC manager 
• Aggregator 
• HEMS system 

 Matches Flexibility 

Availability and 

Needs 
Flexibility 

Based on the needs and the provided 

information from the community decides 

the aggregator to use possible 

flexibilities.  

• REC member  
• REC manager 
• Aggregator 
• HEMS system 

 REC Settlement and 

Compensation 

Reports 
Flexibility 

REC manager generates based on the 

flexibility acceptance the settlement and 

reports. 

• REC member  
• REC manager 
• HEMS system 

 Aggregate 

Remaining Flexibility  

Repeat PUC 9.1 and 9.2 again for the 

next flexibility activity. 

• REC member  
• REC manager 
• Aggregator 
• HEMS system 

Flexibility 

Management for 

distribution grid 

support 

 

 

This use case will describe how the DSO 

can develop an interfacing mechanism 

that will enable to perform local and 

regional congestion management & 

voltage control based on the 

interconnection to both commercial and 

residential flexibility pools – rules-based 

or agreement solutions. 

 

 Day-ahead grid 

operation planning 

with flexibility 

Flexibility 

DSO require one day ahead from 

Service provider/Prosumer the forecast 

for the next day and the prosumer or 

building manager will get based on this 

information a pre book back. 

• Prosumer/ building 
manager 

• Service Provider  
• DSO  
• HEMS system 
• Smart devices like 

EV/EVSE 
PV-System 
HVAC-System 
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 Day-ahead grid 

operation planning 

with flexibility 

Flexibility 

The prosumer or building management 

system forwards every 15 minutes the 

flexibility options to the service provider. 

The DSO send an ad hoc flexibility 

adjustment to the service provider to 

activate the possible flexibility options 

from the prosumer or building 

management system. 

• Prosumer/ building 
manager 

• Service Provider  
• DSO 
• HEMS system 
• Smart devices like 

EV/EVSE 
PV-System 
HVAC-System 

Enhancing 

Distribution Grid 

observability with 

end user data 

 

Other: 

service 

This use case describes the use of 

shared sub-metering data for improving 

the observability of distribution networks, 

namely for fault location, monitorization 

of voltage magnitudes and identification 

of technical problems. 

• HEMS system 
• Smart devices like 

EV/EVSE 
PV-System 

• Service Provider  
• DSO 

 Using HEMS/BEMS 

data to support 

distribution network 

fault location 

Other: 

service 

DSO wants to get additional Information 

out of the premises and network and 

starts the service with the Service 

provider and require this service. 

•  HEMS system 
• DSO 

 Quantification of 

consumers load 

elasticity 
Other: 

service 

Distribution System Operator (DSO) 

wants to characterize the elasticity of MV 

and LV loads and its response to 

different tariffs schemes or other 

incentives to change load consumption 

patterns; quantify the flexibility of MV and 

LV consumers. 

• HEMS system 
 DSO 
 

 Assessing LV 

network operation 

status and the 

impact of load types 

Other: 

service 

Distribution System Operator (DSO) 

wants to: Improve the monitoring 

capacity of LV distribution networks 

considering the information provided by 

HEMS; detect technical problems in LV 

networks, particularly under and over 

voltage problems; obtain disaggregated 

load profiles of specific loads that 

potentially could have a high impact on 

the LV network operation, such as EV, 

heat pumps, amongst others; correlate 

the disaggregated load profiles with the 

occurrence of technical problems. 

 

• HEMS system 
•  DSO 
 
 

TABLE 13 CATEGORIZATION AND COUNTRY ALIGNMENT 
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2.7.4 IDENTIFICATION OF THE SERVICE CONCEPTS AND BUSINESS USE CASES 

TABLE 14 SERVICES AND BUSINESS USE CASES REQUIREMENTS 

 

 Name Description Requirements  
(non-)/functional 

HLUC 

Services 

Concepts/ 

Business 

Cass 

Energy 

Efficiency as 

a Service – 

Commercial/ 

Residential 

 

Integrated Energy 

Management System 

(iEMS) at tertiary buildings, 

EE enabler and flexibility 

aggregation  

 

• Integration of diverse 

technology for optimal 

energy management / 

maximization of RES 

penetration / cost 

reduction 

• Active and remote 
control over 
stores/buildings to 
enable flexibility 
exploitation  

• Flexibility Management 
for distribution grid 
support 

• Enabling P2P flexibility 
sharing within 
renewable energy 
community via 
Blockchain enablers for 
SAREF services 

• Flexibility Aggregation 
of Commercial 
Buildings 

Monitoring 

energy 

consumption  

Throughout 

technological solutions, such 

as the Energy Management 

System (EMS) 

• Have immediate access 
to the data generated 
from all their appliances 

• Customize some 
parameter related 
to energy consumption 

• Have notifications about 
improvements of their 
consumption behavior 

• Have control based 
on informed decision 

• Monitor energy 
consumption 

Energy as a 

Service 

The end user can have the 

ability to select which 

services to subscribe to 

technological solutions 

• Forecasting 
• Schedule 
• Recommendation 

• Data sharing via 
consumer enabled 
preferences and 
profiling 

• DSO Open Data 4 
Consumer & Mar 

Convenient 

Smart EV 

charging 

Convenient EV charging 

with small impact in daily 

routine 

• Take advantage of the 
ecosystem 
interoperability to enable 
smart charging 

• Commercial customers 
can conveniently charge 
their EV’s  

• Convenient Smart EV 
charging at Commercial 
Buildings 

Profiling 

based user 

data sharing 

Enabling consumer data 

and metadata share via 

consumer profiling. 

Ingesting consumer data by 

matching target profiles to 

enable advanced third-party 

analytic service 

• Consumer data and 
metadata are made 
available by consumer 
proactivity 

• Consumer profiles are 
established 

• Consumers allows or 
restrict data granularity 
or quality 

• Different privacy 
techniques are 
employed 

• Third parties choose 
data providers based on 
profiling 

• Subscription of services 
for domestic energy 
management 

• Data sharing via 
consumer enabled 
preferences and 
profiling 
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2.7.5 BARRIERS AND REGULATIONS 

Regarding the specific Portuguese legal and regulatory framework, the public policy strategy has 

been to increase the level of consumer flexibility and to make flexibility more relevant in terms of 

grid management. On the one hand, the Portuguese regulator has developed two pilot projects, 

in 2018 and 2019: one pilot had the goal of improving the network access tariff structure, which 

leads to a more effective benefit associated to demand-shifting, while the other involved 

consumption in providing ancillary services (tertiary reserve). Although this pilot was focused on 

flexibility at generation markets level, it is a clear sign towards involving customers in the sector’s 

management decisions. On the other hand, the Portuguese government published a new self-

consumption regime (Decree-Law 162/2019, Diário da República, 2019), both individual and 

collective, and which already opens the door to Renewable Energy Communities (RECs). 

By introducing these new players – self-consumption and REC - in the sector, the public 

policymakers are making a solid effort to accelerate the transition to a sector with a significant 

amount of local renewable generation. However, they will represent a big challenge in terms of 

distribution network management, as the DSO will have to plan and operate its grid in a way that 

can accommodate these new generation solutions, without compromising quality and safety of 

supply. This will make flexibility tools even more relevant, as they can provide quick and effective 

responses by consumers compared to conventional investment alternatives. 

The first self-consumption regime was published by the Decree-Law 153/2014, and it established 

a payment of part of the energy policy costs (the so-called “CIEG“). However, this piece of 

legislation didn’t involve the payment of any network costs by self-consumers, apart from the 

network costs paid due to their consumption from the grid. The current self-consumption regime 

was published in 2019. It establishes some rules for individual and collective self-consumption, 

and also for renewable energy communities. The self-consumption code, published by ERSE in 

2020, specified the rules for individual and collective self-consumption. The current framework 

establishes that only self-consumption using the grids should pay network and policy costs. There 

is also the possibility that the government exempts self-consumption through the grids from policy 

costs. 

Another challenge has to do with new services that can be provided to residential electricity 

consumers. In Portugal, the average residential consumer pays approximately 50€/month of 

electricity. The provision of bill-saving services to these consumers by energy-service companies 

will require a high level of aggregation, due to the low potential of savings that can be provided in 

Portugal, because average consumption is lower than in many other European countries, which 

translates into a relatively low monthly bill (in euros) and a low potential of significant energy 

savings. Flexibility services will be more easily established with large consumers, which have a 

deeper knowledge of their energy costs and sometimes have dedicated staff to optimize electricity 

bills. 
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3 COLLECTION AND CATEGORIZATION OF 

SERVICES AND HLUCS 

 

3.1 CATEGORIZATION OF SERVICES & HLUCS 

Within working package WP1 - T1.1 the categories from Table 15 have been defined and applied. 

 

Category Example 

Flexibility service Flexibility is defined as a temporary increase or decrease of 
energy exchanged with the grid, which is dispatched in real 
time (automatically or manually) based on the needs of the 
grid operator and end customers. 

Grid stabilization service Keep the voltage and frequency stable even in case of 
under or overload scenarios especially with volatile 
renewable energy resources 
- DSO sends power limitation setpoint for grid stability 
- User supports grid stability with flexibility (→ subcategory) 

Monitoring service Monitoring is an activity of watching, checking and 
measuring an activity for a period of time 
- Real time measurement of power consumption 
- Forecast of power consumption 

Comfort services Any service that brings comfort to the user according to his 
preferences. The comfort services for home and building 
combined with the energy is brought by digital technologies 
(IoT, IA, cloud and big data services, system setup, remote 
control, ...) 

Self-consumption service Self-consumption is local produced energy which is used by 
the producer themselves 

Other service Data driven: collecting, processing of data (complying with 
GDPR) performed in order to add value and services 
according to the data collected 

Engagement: Increasing the probability of users returning to 
or staying with a service 

TABLE 15: CLASSIFICATION OF SELECTED SERVICE CONCEPTS AND HLUCS 

The categories help gathering the services or HLUCs for review and harmonization to enable an 
interoperable architecture for innovative energy and non-energy services. 
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3.2 SERVICES 

To more focus on Interconnects’ goals the most interesting services have been considered for 
the pilots. Table 16 show the remaining services as well as the categorization. The x checked 
category indicate the master category a service belongs to and the (x) checked categories 
indicate the subcategories a service fit to as well. 
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PT-S1 Energy efficiency as a service - commercial / residential  x (x) (x)    

PT-S2 Monitoring energy consumption (x)  x  (x) (x) 

PT-S3 Energy as a service  (x)     x 

PT-S4 Convenient smart EV charging   (x) x   

PT-S5 Profiling based user data sharing      x 

BE-S6 E-mobility services for energy communities (x)   x   

BE-S7 Building level services: peak shaving (x) x     

BE-S8 Building level services: RES self-consumption     x  

BE-S9 Data ‘freedom of choice‘ service      x 

BE-S10 Green progress bar service   x   (x) 

BE-S11 Energy flexibility service with thermal loads for individuals x (x)     

GE-S12 Maximize utilization of RES (wind) at grid connection (x) x     

GE-S13 Maximize utilization of DER (PV) energy consumption in premises     x  

GE-S14 Offer flexible energy consumption of premises x (x)     

GE-S15 
Provide dashboard to inform user about status and stimulate to use 
opportunities 

(x)  x    

NL-S16 Automation functionality (convenience)   (x) x   

NL-S17 
Energy recommendation and automation - intelligent building 
management system (iBMS) 

(x)  x (x)  (x) 

NL-S18 Platform function, user interface and dissemination - monitor and control   x (x)   

IT-S20 Interoperability and availability of solutions x     (x) 

IT-S21 Energy & environmental performance app   x   (x) 

GR-S23 Energy efficiency   x   (x) 

GR-S24 User engagement   x   (x) 

GR-S25 Smart home energy management system x (x) (x) (x)   

GR-S26 Data analytics      x 

FR-S27 Maximize use of RES (PV)   (x) (x) x  

FR-S28 Dynamic tariff & usage management x (x) (x) (x)   

FR-S29 Consumption optimization assistance service     x   

FR-S30 
EV charging, flex & balancing grid contribution within LEC (Local Energy 
Community) 

(x) x   (x)  

TABLE 16: SELCTED SERVICE CONCEPTS 
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Sorting by master categories indicates which services may be common. Categories and 

corresponding services are listed in the following tables. 
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PT-S1 Energy efficiency as a service - commercial / residential  x (x) (x)    

BE-S11 
Energy flexibility service with thermal loads for 
individuals 

x (x)     

GE-S14 Offer flexible energy consumption of premises x (x)     

IT-S20 Interoperability and availability of solutions x     (x) 

GR-S25 Smart home energy management system x (x) (x) (x)   

FR-S28 Dynamic tariff & usage management x (x)     

BE-S7 Building level services: peak shaving (x) x     

GE-S15 
Provide dashboard to inform user about status and 
stimulate to use opportunities 

(x)  x    

FR-S30 
EV charging, flex & balancing grid contribution within 
LEC (Local Energy Community) 

(x) x   (x)  

TABLE 17: PILOTS WITH FLEXIBILITY SERVICES 
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BE-S7 Building level services: peak shaving (x) x     

GE-S12 Maximize utilization of RES (wind) at grid connection (x) x     

FR-S30 
EV charging, flex & balancing grid contribution within 
LEC (Local Energy Community) 

(x) x   (x)  

PT-S1 Energy efficiency as a service - commercial / residential  x (x) (x)    

BE-S11 
Energy flexibility service with thermal loads for 
individuals 

x (x)     

GE-S14 Offer flexible energy consumption of premises x (x)     

GR-S25 Smart home energy management system x (x) (x) (x)   

FR-S28 Dynamic tariff & usage management x (x) (x) (x)   

TABLE 18: PILOTS WITH GRID STABILIZATION SERVICES 
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PT-S2 Monitoring energy consumption (x)  x  (x) (x) 

BE-S10 Green progress bar service   x   (x) 

GE-S15 
Provide dashboard to inform user about status and 
stimulate to use opportunities 

(x)  x    

NL-S17 
Energy recommendation and automation - intelligent 
building management system (iBMS) 

(x)  x (x)  (x) 

NL-S18 
Platform function, user interface and dissemination - 
monitor and control 

  x (x)   

IT-S21 Energy & environmental performance app   x   (x) 

GR-S23 Energy efficiency   x   (x) 

GR-S24 User engagement   x   (x) 

TABLE 19: PILOTS WITH MONITORING SERVICES 
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PT-S4 Convenient smart EV charging   (x) x   

BE-S6 E-mobility services for energy communities (x)   x   

NL-S16 Automation functionality (convenience)   (x) x   

FR-S29 Consumption optimization assistance service     x   

TABLE 20: PILOTS WITH COMFORT SERVICES 
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BE-S8 Building level services: RES self-consumption (x)    x  

GE-S13 
Maximize utilization of DER (PV) energy consumption in 
premises 

    x  

FR-S27 Maximize use of RES (PV)   (x) (x) x  

TABLE 21: PILOTS WITH SELF CONSUMPTION SERVICES 
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PT-S3 Energy as a service  (x)     x 

PT-S5 Profiling based user data sharing      x 

BE-S9 Data ‘freedom of choice‘ service      x 

IT-S22 Playing with technologies    (x)  x 

GR-S26 Data analytics      x 

TABLE 22: PILOTS WITH OTHER SERVICES 
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3.3 HLUCS 

The HLUCs are representing the solutions to realize the services ideas. A service can be 
implemented by one or more HLUCs. 

The categories help to get an overview about the HLUCs per pilot. Fehler! Verweisquelle konnte n
icht gefunden werden. shows the HLUCs from which category have been considered for the 
pilots. The x checked category indicate the master category a HLUC belongs to and the (x) 
checked categories indicate the subcategories a HLUC fit to as well. 
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NL-1.1 Devices that can be controlled to free up time (x)  (x) x   

NL-3.2 Information, control (optimize) sustainability   x (x)   

GR-1 Energy monitoring and management   x (x)   

GR-2 Home comfort    x   

GR-3 Flexibility provision x (x)     

GR-4 Data analytics      x 

GR-5 Security       x 

GR-6 Increase CO2 savings and become eco-friendly   x   (x) 

GR-7 User engagement    (x)   x 

GR-8 Unified user interface application   x    

GR-9 Appliances’ energy efficiency   x    

IT-1 Provide consent to data transfer      x 

IT-2 Enable flexibility program x      

IT-3 Exchange of aggregated flexibility data x      

IT-4 Time of use tariffs x      

IT-5 Awareness and notifications (x) (x) x    

PT-1 Monitoring energy consumption (x)  x (x) (x)  

PT-2 
Subscription of services for domestic energy 
management 

     x 

PT-3 
Data sharing via consumer enabled preferences and 
profiling 

     x 

PT-5 DSO open data for consumer and market      x 

PT-7 Flexibility aggregation of commercial buildings x      

PT-8 
Convenient smart EV charging at commercial 
buildings 

 x  (x)  (x) 

PT-9 
Enabling P2P flexibility sharing within renewable 
energy community via blockchain 

x    (x)  
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PT-10 Flexibility management for distribution grid support (x) x    (x) 

PT-11 
Enhancing distribution grid observability with end user 
data 

 (x) x    

BE-1 Voluntary (non-) participation in energy community      x 

BE-2 
Aggregation of energy in local energy community 
through local controller with focus on grid interaction 

x      

BE-3 “Gamification” of the use of common appliances   x    

BE-4 
Manage peak load to avoid increases in the electricity 
invoice (peak shaving) 

 x     

BE-5 
Building level services: RES self-consumption → 
reduce electricity invoice 

    x  

BE-6 
Building level services: EV smart charging pricing for 
flexibility use 

    x  

BE-7 Community optimization of efficient heat generation x    (x)  

BE-8 Peak shaving via direct control of heat pump  x     

BE-9 Increase RES for self-consumption     x  

BE-10 Community car sharing    x   

BE-11 Smartifying my local energy community   x   (x) 

BE-12 
Energy flexibility service for spot prices electricity 
tariffs 

x (x)     

GE-1 
Maximize utilization of renewable -wind- energy at 
grid connection point 

x (x)     

GE-2 
Maximize utilization of DER energy consumption in 
premises 

    x  

GE-3 Grid stability via power limitation at grid connection  x (x)    

GE-4 Maximize flexible energy consumption in premises x (x)     

GE-5 
Provide dashboard to inform user about status and 
stimulate to use opportunities 

(x)  x    

FR-1 Dynamic tariff & usage management (x) (x) x (x)   

FR-2 Maximize use of local RES   (x) (x) x  

TABLE 23: CLASSIFICATION OF SELECTED HLUCS 
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The following tables will give an overview which pilots will implement and test HLUC from the 
defined categories. 
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GR-3 Flexibility provision x (x)     

IT-2 Enable flexibility program x      

IT-3 Exchange of aggregated flexibility data x      

IT-4 Time of use tariffs x      

PT-7 Flexibility aggregation of commercial buildings x      

PT-9 
Enabling P2P flexibility sharing within renewable 
energy community via blockchain 

x    (x)  

BE-2 
Aggregation of energy in local energy community 
through local controller with focus on grid interaction 

x      

BE-12 
Energy flexibility service for spot prices electricity 
tariffs 

x (x)     

GE-1 
Maximize utilization of renewable -wind- energy at 
grid connection point 

x (x)     

GE-4 Maximize flexible energy consumption in premises x (x)     

TABLE 24: PILOTS WITH FLEXIBILITY HLUCS 
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PT-8 
Convenient smart EV charging at commercial 
buildings 

 x  (x)  (x) 

PT-10 Flexibility management for distribution grid support (x) x    (x) 

BE-4 
Manage peak load to avoid increases in the electricity 
invoice (peak shaving) 

 x     

BE-8 Peak shaving via direct control of heat pump  x     

GR-3 Flexibility provision x (x)     

TABLE 25: PILOTS WITH GRID STABILIZATION HLUCS 
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NL-3.2 Information, control (optimize) sustainability   x (x)   

GR-1 Energy monitoring and management   x (x)   

GR-6 Increase CO2 savings and become eco-friendly   x   (x) 

GR-8 Unified user interface application   x    

GR-9 Appliances’ energy efficiency   x    

IT-5 Awareness and notifications (x) (x) x    

PT-1 Monitoring energy consumption (x)  x (x) (x)  

BE-3 “Gamification” of the use of common appliances   x    

BE-11 Smartifying my local energy community   x   (x) 

GE-4 
Provide dashboard to inform user about status and 
stimulate to use opportunities 

(x)  x    

FR-1 Dynamic tariff & usage management (x) (x) x (x)   

TABLE 26: PILOTS WITH GRID MONITORING HLUCS 
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NL-1.1 Devices that can be controlled to free up time (x)  (x) x   

GR-2 Home comfort    x   

BE-10 Community car sharing    x   

TABLE 27: PILOTS WITH COMFORT HLUCS 
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BE-5 
Building level services: RES self-consumption à 
reduce electricity invoice 

    x  

BE-6 
Building level services: EV smart charging pricing for 
flexibility use 

    x  

BE-7 Community optimization of efficient heat generation x    x  

BE-9 Increase RES for self-consumption     x  

GE-2 
Maximize utilization of DER energy consumption in 
premises 

    x  

FR-2 Maximize use of local RES   (x) (x) x  

BE-5 
Building level services: RES self-consumption à 
reduce electricity invoice 

    x  

TABLE 28: PILOTS WITH SELF CONSUMPTION HLUCS 
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GR-4 Data analytics      x 

GR-5 Security       x 

GR-7 User engagement    (x)   x 

IT-1 Provide consent to data transfer      x 

PT-2 
Subscription of services for domestic energy 
management 

     x 

PT-3 
Data sharing via consumer enabled preferences and 
profiling 

     x 

PT-5 DSO open data for consumer and market      x 

BE-1 Voluntary (non-) participation in energy community      x 

TABLE 29: PILOTS WITH OTHER HLUCS 

 

Next step of the analysis is to map the service ideas to the pilot’s HLUCs to work out potential 
gaps. These gaps will be closed through the agile innovation process by redefining the service 
idea and transforming the service ideas to pilot services. 
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3.3.1 FR PILOT 
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FR-1 Dynamic tariff & usage management  (x) (x) x (x)   

FR-2 Maximize use of local RES   (x) (x) x  

 Services       

FR-S27 Maximize use of RES (PV)   (x) (x) x  

FR-S28 Dynamic tariff & usage management x (x) (x) (x)   

FR-S29 Consumption optimization assistance service     x   

FR-S30 
EV charging, flex & balancing grid contribution within 
LEC (Local Energy Community) 

(x) x   (x)  

 Mapping       

FR-S27 FR-2   (x) (x) x  

FR-S28 FR-1 x (x) (x) (x)   

FR-S29 FR-1, FR-2   (x) x (x)  

FR-S30 FR-1; FR-2 (x) x   (x)  

TABLE 30: FR PILOT HLUC TO SERVICE MAPPING 

 

Result: Mapping and categories do match. FR-S28 do not match in master / subcategory 
differentiation to the corresponding HLUCs. 
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3.3.2 GE PILOT 
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GE-1 
Maximize utilization of renewable -wind- energy at 
grid connection point 

x (x)     

GE-2 
Maximize utilization of DER energy consumption in 
premises 

    x  

GE-3 Grid stability via power limitation at grid connection  x (x)    

GE-4 Maximize flexible energy consumption in premises x (x)     

GE-5 
Provide dashboard to inform user about status and 
stimulate to use opportunities 

(x)  x    

 Services       

GE-S12 Maximize utilization of RES (wind) at grid connection (x) x     

GE-S13 
Maximize utilization of DER (PV) energy consumption 
in premises 

    x  

GE-S14 Offer flexible energy consumption of premises x (x)     

GE-S15 
Provide dashboard to inform user about status and 
stimulate to use opportunities 

(x)  x    

 Mapping       

GE-S12 GE-1 (x) x     

GE-S13 GE-2     x  

GE-S14 GE-4 x (x)     

GE-S15 GE-5 (x)  x    

TABLE 31: GE PILOT HLUC TO SERVICE MAPPING 

 

Result: Mapping and categories do match. Service to HLUC GE-03 needs to be defined. 
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3.3.3 GR PILOT 
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GR-1 Energy monitoring and management   x (x)   

GR-2 Home comfort    x   

GR-3 Flexibility provision x (x)     

GR-4 Data analytics      x 

GR-5 Security       x 

GR-6 Increase CO2 savings and become eco-friendly   x   (x) 

GR-7 User engagement    (x)   x 

GR-8 Unified user interface application   x    

GR-9 Appliances’ energy efficiency   x    

 Services       

GR-S23 Energy efficiency   x   (x) 

GR-S24 User engagement   x   (x) 

GR-S25 Smart home energy management system x (x) (x) (x)   

GR-S26 Data analytics      x 

 Mapping       
GR-S23 GR-1, GR-9   x    

GR-S24 GR-6, GR-7, GR-8   x   (x) 

GR-S25 GR-1, GR-2, GR-3, GR-6, GR-8, GR-9 x (x) (x) (x)   

GR-S26 GR-04, GR-05      x 

TABLE 32: GR PILOT HLUC TO SERVICE MAPPING 

 

Result: Mapping and categories do match 
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3.3.4 IT PILOT 
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IT-1 Provide consent to data transfer      x 

IT-2 Enable flexibility program x      

IT-3 Exchange of aggregated flexibility data x      

IT-4 Time of use tariffs x      

IT-5 Awareness and notifications (x) (x) x    

 Services       

IT-S20 Interoperability and availability of solutions x     (x) 

IT-S21 Energy & environmental performance app   x   (x) 

 Mapping       

IT-S20 IT-2, IT-3, IT-4 x      

IT-S21 IT-1; IT-5   x   (x) 

TABLE 33: IT PILOT HLUC TO SERVICE MAPPING 

 

Result: Mapping and categories do match 
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3.3.5 NL PILOT 
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NL-1.1 Devices that can be controlled to free up time (x)  (x) x   

NL-3.2 Information, control (optimize) sustainability (x)  x (x)   

 Services       

NL-S16 Automation functionality (convenience)   (x) x   

NL-S17 Energy recommendation and automation - intelligent 
building management system (iBMS) 

(x)  x (x)  (x) 

NL-S18 
Platform function, user interface and dissemination - 
monitor and control 

  x (x)   

 Mapping       
NL-S16 NL-1.1   (x) x   

NL-S17 NL-1.1, NL-3.2 (x)  x (x)   

NL-S18 NL-1.1, NL-3.2   x (x)   

TABLE 34: NL PILOT HLUC TO SERVICE MAPPING 

 

Result: Mapping and categories do match 
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3.3.6 BE PILOT 
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BE-1 Voluntary (non-) participation in energy community      x 

BE-2 
Aggregation of energy in local energy community 
through local controller with focus on grid interaction 

x      

BE-3 “Gamification” of the use of common appliances   x    

BE-4 
Manage peak load to avoid increases in the electricity 
invoice (peak shaving) 

 x     

BE-5 
Building level services: RES self-consumption à 
reduce electricity invoice 

    x  

BE-6 
Building level services: EV smart charging pricing for 
flexibility use 

x  (x)  (x)  

BE-7 Community optimization of efficient heat generation x    (x)  

BE-8 Peak shaving via direct control of heat pump  x     

BE-9 Increase RES for self-consumption     x  

BE-10 Community car sharing    x   

BE-11 Smartifying my local energy community   x   (x) 

BE-12 
Energy flexibility service for spot prices electricity 
tariffs 

x (x)     

 Services       

BE-S6 E-mobility services for energy communities (x)   x   

BE-S7 Building level services: peak shaving (x) x     

BE-S8 Building level services: RES self-consumption     x  

BE-S9 Data ‘freedom of choice‘ service      x 

BE-S10 Green progress bar service   x   (x) 

BE-S11 
Energy flexibility service with thermal loads for 
individuals 

x (x)     

 Mapping       

BE-S6 BE-1, BE-6; BE-10 (x)   x  (x) 

BE-S7 BE-4, BE-8  x     

BE-S8 BE-5, BE-9     x  

BE-S9 BE-1      x 

BE-S10 BE-11, BE-3   x   (x) 

BE-S11 BE-2, BE-07, BE-12 x (x)   (x)  

TABLE 35: BE PILOT HLUC TO SERVICE MAPPING 

Result: Mapping and categories do match 
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3.3.7 PT PILOT 
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PT-1 Monitoring energy consumption (x)  x (x) (x)  

PT-2 
Subscription of services for domestic energy 
management 

     x 

PT-3 
Data sharing via consumer enabled preferences and 
profiling 

     x 

PT-5 DSO open data for consumer and market      x 

PT-7 Flexibility aggregation of commercial buildings x      

PT-8 
Convenient smart EV charging at commercial 
buildings 

 x  (x)  (x) 

PT-9 
Enabling P2P flexibility sharing within renewable 
energy community via blockchain 

x    (x)  

PT-10 Flexibility management for distribution grid support (x) x    (x) 

PT-11 
Enhancing distribution grid observability with end user 
data 

 (x) x    

 Services       

PT-S1 
Energy efficiency as a service - commercial / 
residential  

x (x) (x)    

PT-S2 Monitoring energy consumption (x)  x  (x) (x) 

PT-S3 Energy as a service  (x)     x 

PT-S4 Convenient smart EV charging   (x) x   

PT-S5 Profiling based user data sharing      x 

 Mapping       

PT-S1 PT-7, PT-9, PT-11 x (x) (x)  (x)  

PT-S2 PT-1, PT-5, PT-11 (x)  x   (x) 

PT-S3 PT-2, PT-3, PT-5, PT-10 (x)     x 

PT-S4 PT-8    x   

PT-S5 PT-2, PT-3      x 

TABLE 36: PT PILOT HLUC TO SERVICE MAPPING 

 

Result: Mapping and categories do match 
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4 CONCLUSION AND RECOMMENDATIONS 

4.1 HLUCS AND SERVICE CONCEPTS 

The flexibility services/HLUCs are using different mechanism such as load management through 

flexible tariffs, energy demand flexibility offers of devices or buildings, simple smart start or 

manual operation by customer engagement. The pilots of PT, BE, GE, FR are working on 

promising flexible tariffs solutions where the building’s EMS gets price information to be make 

energy offers to connected devices or control devices directly. A harmonization of minimum 2 of 

the 4 solutions should be considered to have real interoperability. 

The grid stabilization services/HLUCs are about helping the grid with overload or underload 

scenarios as well as balancing energy production and demand. The mechanisms vary from 

classical peak shaving, adaption of energy consumption to current energy production by 

controlling devices manually or automatically, power limitation by the DSO in case of too high 

energy consumption to grid protecting EV charging. Some flexibility services/HLUCs are 

considered as indirect grid stabilization services/HLUCs such as shifting thermal loads, making 

use of building’s energy flexibility or load shifting by flexible tariffs. The harmonization is due to 

the different or existing architectures as well as different added values impossible what leads into 

the recommendation to not spend more effort on harmonization.  

The monitoring service is in all services/HLUCs considered to inform the as well as to influence 

the end customer’s behavior. The mechanisms vary from simple real time monitoring and call for 

actions to optimize the energy efficiency or environmental KPI to comparison with other end 

customers or gamification. The monitoring service/HLUCs is the base for most of the other 

services/HLUCs. Since all pilots are dealing with energy monitoring and manual or automatic 

reactions on the data generated common services/HLUCs do make sense. The pilot’s 

architectures are showing a high percentage of different proprietary solutions which makes the 

development of common services in the given timeframe not very likely. 

The comfort service/HLUCs enables the automatization of building controls combined with end 

customer specific comfort rules or remote control of devices or systems within the buildings. On 

the other hand energy data analysis is considered to enable recommended actions such as “buy 

a new fridge”. The comfort services/HLUCs are more less considered as pilot specific what leads 

us into the recommendation to take the chance for innovation instead of focusing on common 

comfort services/HLUCs.  

The self-consumption services/HLUCs are quite heterogenous since all service are dealing with 

own energy production through PV with the goal to increase the building’s self-consumption prior 

to feed the energy into the grid for community or general use. The architectures or the inverter 

integrations looks quite different. Finally the EMS just requires the actual PV energy production 

as well the PV prognosis to control or schedule the devices as best as possible to the PV energy 

production curve. Since the PV production may be provided by a separate production meter and 

the PV prognosis is provided by an external provider or the EMS supplier it is not relevant to have 

a common architecture on inverter integration. It is more about how to control the devices locally 
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in a standardized way to enable interoperability what leads us to the recommendation to work on 

local interoperability instead of using proprietary technologies. 

The other services/HLUCs are based on the generated data. The services/HLUCs themselves 

are quite different. A harmonization makes no sense. Beside the energy related services/HLUCs 

there are other services/HLUCs within that category which are innovative but not in focus of the 

Interconnect project. 

 

4.2 INTEROPERABILITY 

Within the InterConnect project and its pilots, interoperability is mainly realized on cloud level. 

Only a few pilots, such as GE, GR and PR, also realize local interoperability among devices to 

set up and run use cases and services requiring fast and reliable response (high time-sensitivity 

and infrastructural reliability). Those use cases that are less time-critical are located in the cloud.  

Furthermore, pilots differ in their complexity and scope of (sub-)partners, platforms, devices and 

systems involved in their architecture. By committing to the implementation and connection to an 

overall interoperability layer, available to and accessible by every other pilot, services can be 

transferred easily. Though running on different backends, the access point to flexibility is located 

in the interoperability layer which again is accessing the devices and systems installed in real 

premises.   

 

The main task resulting from the interoperability lies in the development of a common adapter 

ontology. No matter if it proprietary to SPINE or SPINE to SAREF, the final adapters have to be 

aligned among all pilots to guarantee a seamless communication throughout all layers. 

 

4.3 NEXT STEPS 

This document should be seen as an intermediate step in the InterConnect agile process and the 

results from this document will be taken forward in Task T1.4. Experiences, e.g., in the context of 

WP1-T1.4, can lead to a refinement of services, HLUCs and PUCs. In general, an agile process 

helps to capture learnings and improvements to ensure that needs are best met by the developed 

solution. Thus, the D1.3 document further refines and concretizes the outcome and solutions of 

D1.2. 

Following steps are foreseen in the last process step T1.4 

• There are already existing PUCs and visions of PUCs planned for each pilot. These PUCs 

need to be described more detailed, if not already done. The description basis is the IEC 

62559-2 template. 

• Considering all existing and missing details the PUCs need to be verified regarding re-

usability in various pilots. 

• HLUCs and PUCs need to be updated according to these results 

• PUCs will be listed as pilot specific or interoperable use case 
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• This will lead to final verification of interoperability regarding services and devices per pilot 

The goal is to get as best as possible interoperability on platform as well as device level to enable 

flexible operation of devices or platforms and combinations. 

A heat pump which is used in the France pilot may be exchanged by the one which is used in the 

German pilot and implies a standard based interface to the EMS corresponding system. Same to 

platforms and energy/non energy services which allow to run services which are used in the 

Portuguese pilot may be used in the Belgium pilot as well. 

Interoperability from service to cloud and device level is one of the key drivers to enable energy 

or non-energy services. 
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5 ANNEX: DEVICES PER COUNTRY 

The following table lists the devices planned by each country. 

This list will be used as preparation for Task WP1-1.4 where interoperability of devices is 

treated within PUC development. 

Interoperability of devices means the exchange of a device from manufacturer A with another 

equivalent device from manufacturer B without loss of functionality. Herewith a dishwasher from 

Miele and Bosch - both supporting a flexible start – can be exchanged without any conflicts in 

behavior. 

 

  France Greece Germany 

BMS (PRIVA) EMS  EMS 

Washing machines Washing machines Washing machines Washing machines 

Dishwashers  Dishwashers Dishwashers 

 Drying machine Drying machine Drying machine 

Heat pump Heat pump Heat pump Heat pump 

PV panels (inverters) PV panels (inverters)  PV panels (inverters) 

EV charging station EV charging station  EV charging station 

Stationary battery Linky GW Smart Meter Smart Meter 

Hydrogen fuel cell Space heater  Various IoT sensors  

Hydrogen boiler Water heater Controllable devices  

Smart boiler Space heater controller IoT GW  

Electrical heating Water heater controller heterogeneous devices  

Different ventilation systems  heterogeneous sensors  

wind turbine (inverter)    

DC home appliances      

DC grid    

TABLE 37: LIST-A OF PILOT DEVICES 
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Italy Netherland Portugal 

  HEMS/BMS 

Washing machines Washing machines Washing machines 

Dishwashers Dishwashers Dishwashers 

Drying machines Drying machines Drying machines 

  Heat pump 

  PV panels (inverters) 

  EV charging station 

Smart Meter Smart Meter Smart Meter 

 Voice Assistant  Sensors humidity 

 Smart TV Sensors temperature 

 Smart display Sensors air pressure 

 Doorbell hot water heater 

 Intercom AC system 

 Security Siren Cold system 

 Smart lighting Lighting system 

 Smart locks  

 Heath Sensor  

 Smoke detector  

 Multi sensor  

 Presence / movement 

sensor 
 

 Smart button  

 Water leak detector  

 Ventilation Unit  

 Water leak detector  

 Smart Switch  

 Thermostat   

 Solar panels  

TABLE 38: LIST-B OF PILOT DEVICES 
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6 ANNEX: PILOTS’ FEEDBACK 

This chapter contains the feedback from the individual pilots on the T1.3 pilot survey. Focusing 

on the pilots that will be installed in real life, an attempt was made to clarify which use cases will 

be realized with which type of technology, devices and HLUC. This information was the source 

for this D1.2 document. 

6.1 PILOT FRANCE 

Note: this is under validation from the different partners of the French pilot and might be subject 

to different changes. 

Also, all sequence diagram has been designed by different entities of the French pilot but need 

to be validated by the complete group of the French pilot. 

 

 

6.1.1 INTRODUCTION 

The architecture is linked to 2 HLUC: the first one is the dynamic tariff and usage management, 

that aims at minimizing the cost of consumption by using smart appliances to consume during the 

best periods of the dynamic tariff. And the second HLUC aims at maximizing the local renewable 

energy consumption and use the smart appliances in order to maximize the consumption during 

the production of the renewable energy. 

FIGURE 1. ARCHITECTURE FR PILOT 
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6.1.1.1 STATIC  

On the static architecture, there is a part that is deployed on premise and a part deployed in the 

clouds. 

On premise, it concerns home (apartment or residence) or municipality and includes a set of end 

points and local Energy Management Systems. End points can be appliances manufacturers 

(dealing with the manufacturer back-ends), EV charging points (dealing with EV charging 

platform), smart meter Linky (dealing with the metering data platform), PV (photovoltaic panels) 

or already implemented devices. All these end points will feed information back to the cloud, which 

will communicate data to the interoperability layer framework, and transfer this data to the smart 

orchestrator.  

The smart orchestrator will then provide advices to all actors from all the information it got. That 

information is considering the information coming from the smart meter (throughout the TIC 

adapter*) and the customers’ settings. The customer remains at all time the master of any service 

and can cancel/stop any order that he wishes with the help of the Graphic User Interfaces (GUI). 

 The advices from the smart orchestrator concerns the efficiency energy management. Then the 

EMS are responsible to automatically actuate the appliances according to the recommendation 

from the smart orchestrator and its authorization. Each EMS needs to send the actualized 

information to the smart orchestrator. The smart orchestrator modified its behaviour based on this 

feedback. 

In this context, the flexibility manager is related to the dynamic tariff and usage management 

HLUC. The flexibility manager gets the data it needs to forecast the flexibility and needs real time 

update to adapt its forecast. The flexibility is activated in the pool by controlling the individual 

devices according to the requested flexibility from the energy market. When the flexibility manager 

is enabled, it becomes the master of the EMS management, nevertheless the end user can 

disable the flexibility if required. 

The other components: 

– SGE Enedis: Exchange Management System is a web platform for data exchange between 

Enedis and market players. 

– Retailer: energy   Supplier   supplies   electricity   to   or   takes electricity from a party 

Connected to the Grid at an Accounting Point. 

*TIC =” Télé Information clients” = Remote information to the customer 

‘SGE’ = ‘Système de Gestion des Échanges’ = Exchange Management System 

6.1.1.2 DYNAMIC 

The HLUC dynamic tariff and usage management and maximize RES are composed of common 

and specific Primary Use Cases (PUC) 
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HLUC 

name 

PUC 

ID 

PUC name PUC description 

Maximiz

e local 

RES 

1 Production PV The Photovoltaic solar panel produce energy. 

2 Setup of the end-user 

preferences 

Within the help of the Graphical User Interface, the user will setup 

its preferences and settings. 

3 Provide a contract to 

the customer 

Provide index information, power subscribed 

4 EMS processing & 

operations 

Activate EV and appliances (activate the appliances) 

5 Smart Orchestrator 

processing & 

operations 

Smart orchestrator + interoperability layer platform 

6 The end-user takes 

the control 

 

Allows the customer to remain in control of the different orders sent 

on the appliances (if he decides it) 

Dynami

c tariff 

and 

usage 

manage

ment 

7 Provide dynamic tariff 

to the end-user 

inform customer of tariffication 

2 Setup of the end-user 

preferences 

Within the help of the Graphical User Interface, the user will setup 

its preferences and settings. 

3 Provide a contract to 

the customer 

provide index information, power subscribed 

4 EMS processing & 

operations 

Activate EV and appliances (activate the appliances) 

8 Providing dynamic 

tariff 

The tariff is dynamic (it can be changed up to a day ahead). 

9 Providing flexibility Explains all the functions necessary to the Flexibility Service 

Provider. (entity that buys flexibility from a Flexibility Owner, 

structures it and sells it to an entity needing flexibility services such 

as a TSO or a DSO. The structuration performed by the FSP can 

be an aggregation of several flexibilities from different Flexibility 

Owners. The FSP is also a flex operator linked to a trading 

function.) 

5 Smart Orchestrator 

processing & 

operations 

Smart orchestrator + interoperability layer platform 

6 The end-user takes 

the control 

Allows the customer to remain in control of the different orders sent 

on the appliances (if he decides it) 

TABLE 39: PUC - HLUC FR PILOT 
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Let's say the user Alex is setting in its graphic user interface that the washing machine should be 

over at 6 PM. And during a sunny day (South of France obliged), the PV produces energy, and 

the appliances start automatically during the renewable production if the power available is 

enough. Alice the wife of Bob plugs the electric vehicle during lunch time, the EV will charge until 

the preference that has been set is reached.  

All Primary UC will be formalized in T1.4 according to services offered by the service providers of 

the pilot. 

Services will be detailed including accessible functionalities and corresponding data models. 

Next step, the features of the specific components for the FR pilot: smart orchestrator, flex 

manager, EV charging platform, metering data platform, SGE Enedis, EMS. 

6.1.2 ORCHESTRATOR 

6.1.2.1 FEATURES  

The orchestrator has several features which are listed as below: 

1) The smart orchestrator collects and stores all the data in real-time available in the 

components to which it is connected through the interoperability layer (from left to right in 

the picture) : retailer (through the EMS service provider), flex manager (through the EMS 

service provider), EMS Service Provider, manufacturer back end, metering data platform, 

EV charging platform, Graphic User Interface (GUI). 

 Collected data are:  

• User preferences (permanent and ad-hoc rules):  

▪ permanent preferences: when subscribing to the service, the customer selects 

certain “permanent” preferences to set up his/her preferences 

▪ ad-hoc rules: each time the user provides adaptability when interacting with 

an appliance, the EMS/data platform attached to this appliance will inform the 

Smart Orchestrator in the case that the user introduces a new adaptability.  

• Power profile of the appliance session 

• Smart meter (Linky) data (permanent & real time data); like maximum power and 

instantaneous power of the electricity contract of the customer. 

• RES availability forecast (HLUC 1) 

• Dynamic tariff detail (HLUC 2) 

Access control used by Smart Orchestrator: right to access the data are located to the EMS 

level. 

2) On the basis of the data exchanged in real time, and the context in which the house’s 

devices are set by the end-user, the Smart Orchestrator computes consumption schedule 

recommendation. This computation is based on an AI-algorithm able to optimize 

consumption to reach the predefined objective (maximize RES and minimize cost based on 

Dynamic tariff) while respecting the maximum power consumption of the house. The smart 

orchestrator will compute and based on these external services listed underneath: 
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• Demand forecasting service provides meter power consumption prediction per 

household and household categories. The goal of this service is to identify peaks. 

• Appliance forecasting service provides appliance specific power consumption 

prediction per household and household categories. The goal of this service is to 

identify appliances effect on demand peaks. 

• Power profile of endpoints 

• PV forecasting service provides PV power production forecast. 

• Know when /where the EMS is rejecting a suggestion from the smart orchestrator 

and know why the EMS rejected the suggestion. 

 

3) The smart Orchestrator provides the consumption schedule recommendation to EMS/data 

platform attached to this appliance. 

 

4) The smart orchestrator limits the power consumed by the end user in real time. 

The smart Orchestrator knows the power subscribed by the subscriber and knows its 

instantaneous consumption in real time. In order to prevent the Linky smart meter from 

tripping, the smart orchestrator helps control the power consumed. Indeed, before starting 

a device or a white good or an EV or any device, each EMS must request authorization 

from the smart orchestrator. The smart orchestrator processes these requests and sends 

back a start or maintain stop order 

E.g., if the local EMS X provider wants to start a water heater, it requests authorization from 

the smart orchestrator. If the smart orchestrator estimates that the necessary power is 

available, it responds positively to the EMS and the EMS start the water heater.  Otherwise, 

the request is rejected, and EMS must request this authorization later.  

In case of simultaneous requests, the smart orchestrator will process them using a priority 

process with several piles, this will be described in the D1.3. 

 

5) White goods 

The white goods are not managed by the smart orchestrator. In this regard, the smart 

orchestrator will limit the power consumption. This limit will be dynamic, and function of the 

power subscribed by the end user and of the forecast schedule from the white goods (where 

we can connect on the cloud of Whirlpool, see below). 

For the other kind of white goods, the process has not been yet defined. 

The Whirlpool washer energy flexibilities are: 

• Power profile exposure of the scheduled washing programs of each smart device 

The washer can expose by cloud API to Living or Energy Manager which washing 

sequences are scheduled: start time, end time, number of slots/phases, slot 

duration, slot Power consumption, etc. Here below an example of power profile 

modelling.  
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• Load shifting command  

Possibility to reschedule from the Living Service Manager or Energy Manager API 

the washing program sequence set by the end-user, such as changing the start time 

(anticipate or delay).  

NOTE: It is not possible to issue a direct remote start or stop command, it is not 

possible changing the washing type of program / setpoint by cloud API such as ECO 

or RAPID option, this is prevented by design. 

 

6.1.2.2 ORCHESTRATORS BENEFITS 

The different benefits of the orchestrator: 

• Each EMS does not need to share confidential data with other (potentially competing) 

EMSs in order to obtain a consistent operating instruction about the housing context allows 

with a single architecture to make a multiple deployment including all actors (or some 

actors) 

• The architecture makes it easy to add or remove EMS 

• Allows to integrate other organizations, WP8 easily in the project 

• Agility/Flexibility/Interoperability/Confidentiality 

• allows to limit the instantaneous power consumed to avoid exceeding the subscribed 

power. 

Nevertheless, it is important to balance between the different EMS providers, mastering the 

control and associated value for the end-user for their specific appliances under control (EV, 

battery, thermal, whitegoods), and generic overrules provided by the orchestrator. 
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6.1.2.2.1 PRIORITY ORCHESTRATORS  

The list of priority on the appliance’s management (from the highest to the lowest) 

• 1st priority: the end user desiring to control manually its appliances (or the customer cancel 

the flex manager) 

o except if flex manager contract is activated and the customer did not cancel it  

o 2nd priority: function of instantaneous power limitation consumption from the smart 

orchestrator 

• 3rd priority: flex manager 

• 4th priority: provide a consumption schedule recommendation based on several criteria 

from the smart orchestrator. 

2) The Smart Orchestrator consumption schedule recommendation does not have the priority in 

comparison to the flex manager. However, the flex manager does not overrule the function of the 

smart orchestrator to limit instantaneous power consumption. The data are shared with the smart 

orchestrator through the EMS.  

6.1.3 FLEX MANAGER (TV) 

ThermoVault provides an all-in retrofit solution for energy-efficiency and demand response 

services for electrical heating appliances, such as water heaters, space heaters and heat-pumps. 

As energy and flexibility manager, our steering relies on: 

• Leveraging data to forecast the thermal heating demands and available flexibility 

• Provide energy- and cost-efficient steering on appliances level, considering (time-varying) 

electricity prices, thermal losses, and household tariff incentives (e.g. self-consumption of 

local PV power). To this end, when multiple energy managers are active within a single 

household, a best-effort steering schedule is formulated by each energy manager. In case 

of day-ahead or intra-day forecasting errors, the orchestrator should overrule consumption 

state of the most appropriate appliance. 

• Operate a Virtual Power Plant, providing value on the day-ahead, balancing, capacity and 

ancillary services market. To this end, an aggregate baseline and flexibility schedule for 

the entire pool of appliances is identified and updated in real-time. 

6.1.4 FLEX MANAGER (ENGIE) 

The flexibility manager: 

•  gets the data it needs to forecast the flexibility 

• needs real time update to adapt its forecast 

• activates flexibility in the pool according to the requested flexibility 

• gets real time feedback from portfolio to adapt the flexibility dispatch 

• The customer can disable the flexibility if required. 

Details  
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• The TSO (RTE) but also ENGIE, as balance group responsible are interested in having 

energy reserve. Additional volumes of power can be requested to electricity consumers.   

• A Business Unit of ENGIE is in charge to contract with the TSO to agree on general 
flexibility commitments of both sides 

• ENGIE can contract with its customers a flexibility offer. 

• The Flex Manager evaluates the capacity of the consumer pool, recovers this capacity and 

commits on the capacity. On the pool of homes, the power and capacity of curtailing it (on 

short periods of time like a few minutes) is assessed and the flexibility is provided to the 

business unit it charges of valorizing it. 

• There are different levels of temporality and priority: 

o Planning requests for dynamic tariff are sent to charging point and long-term 

scheduling devices. 

o Flex requests coming from the flex manager are sent by EMS to equipment with 

long term scheduling (heaters, water heaters, EV charging point, heat pumps, other 

devices). 

• The Smart Orchestrator consumption schedule recommendation does not have the priority 

in comparison to the flex manager. However, the flex manager does not overrule the 

function of the smart orchestrator to limit instantaneous power consumption (and the flex 

manager should request to the smart orchestrator before starting back a device). The data 

are shared with the smart orchestrator through the EMS.   

• Device flexibility stops are short and must not be noticed by the user. They are independent 

from device energy management 

6.1.5 EV CHARGING PLATFORM (TODO TRIALOG) 

All services from Trialog will run on the same interface than the one used by the EV platform 

monitoring, maintenance and forecaster services. The services are hosted by an Energy 

Management System, T-EMS. Main services offered by T-EMS are: 

• Allow the user to configure the EV platform. 

o  It implies, among other configuration choices, configuring the protocol used for 

communicating to the components attached to the platform and choosing the energy 

consumption modes.  

o (REST API) 

• Offer the possibility to get information about current events occurring through the EV 

platform. 

o  It implies energy related information from the EVs and possible additional 

components (PV, ESS) as well as state information and errors.  

o OCPI + REST API 

• Provide the planned charging schedules for the connected EVs as well as the schedule of 

the global system.  

• Allows a flexibility to manage to receive flexibility offers and demand schedule adaptations.  

o The offers give for a fixed period, the possible energy margins for the system. 

o Each offer corresponds to a price for activating the adaptation. 

https://drive.inesctec.pt/apps/onlyoffice/13674161?filePath=%2FInterConnect_Proj%2FInterconnect%20WP%20Repository%20Nextcloud%2FWP3%20-%20Semantically%20Interoperable%20Components%2C%20Applications%20and%20Devices%20for%20Smart%20Homes%20and%20Buildings%2FWP3%20Services%20catalog%2FSurvey%20Responses%2FWP3%20survey%20-%20Trialog%20-%20Ev%20platform%20monitoring%20service.docx
https://drive.inesctec.pt/apps/onlyoffice/13674158?filePath=%2FInterConnect_Proj%2FInterconnect%20WP%20Repository%20Nextcloud%2FWP3%20-%20Semantically%20Interoperable%20Components%2C%20Applications%20and%20Devices%20for%20Smart%20Homes%20and%20Buildings%2FWP3%20Services%20catalog%2FSurvey%20Responses%2FWP3%20survey%20-%20Trialog%20-%20Ev%20platform%20forecaster.docx
https://drive.inesctec.pt/apps/onlyoffice/13674159?filePath=%2FInterConnect_Proj%2FInterconnect%20WP%20Repository%20Nextcloud%2FWP3%20-%20Semantically%20Interoperable%20Components%2C%20Applications%20and%20Devices%20for%20Smart%20Homes%20and%20Buildings%2FWP3%20Services%20catalog%2FSurvey%20Responses%2FWP3%20survey%20-%20Trialog%20-%20Ev%20platform%20flexibility%20provider.docx
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• Offer functionalities that can only be used for a user with special rights.  

o It includes the power to send special commands like custom charging profiles and 

see the log messages of the system.  

o (OCPI + REST API) 

Furthermore, the EV platform will have the possibility to have access to some external devices 

for its energy optimization: 

• TIC data can be analyzed from an electric meter  

• PV energy production from PV controller   

According to the functionalities offered by the EV charge points connected to the TEMS, the 

TEMS services could be limited. EV charge point functionalities depend on the communication 

protocols and their versions that will be available during the implementation and testing phases. 

Check §1.1.1.1 Devices, “EV charging station” device. 

6.1.6 METERING DATA PLATFORM  

6.1.6.1 MAIN FEATURES 

The main features from the metering data platform are: 

• receive incoming data from the smart meter in real time (tariff index, subscribed power and 

instantaneous power, virtual contact) via a radio transmitter (ERL) device (over Wi-Fi) 

• dispatch the information coming from the smart meter to the smart orchestrator platform (over 

IP), EV charging platform (over IP) 

The provision of data in real time cannot be achieved without the consumer's consent. 

6.1.6.2 PRODUCERS 

If the customer is also a Producer, Linky will provide: 

• The index of total injected active energy; 

• The 4 indexes of measurement of the reactive energy; 

• The instantaneous apparent power injected; 

• The maximum apparent power injected reached during the day and the day before; 

• The last 2 points of the injected active load curve. 

6.1.6.3 CIRCUIT BREAKER 

• How the breaker works:  The operating curve of the LINKY’s Breaker is based on the 

thermal curve of the circuit breaker with equivalent setting. 

o for example: for a customer with a 9 kVA single-phase contract, the breaker is 

set to 60A. The 9 kVA contract power is tracked by the smart meter and the Linky’s 

breaker trigger curve is set to 45A, like a circuit breaker. 

• condition to open a breaker: 
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o power overflow (equivalent to the thermal function of the circuit breaker at the same 

setting), 

o on receipt of an opening order  

o detection of an over-voltage upstream of the meter, 

o overheating (to protect the meter) 

6.1.7 COLLECT INFORMATION 

 You will find bellow the information collect by the data platform: 

o Name of the current supplier index; 

o Consumption indexes; 

o The breaking power and the subscribed power; 

o Instantaneous apparent power; 

o The maximum power reached during the day and the day before; 

o The last 2 points of the load curve; 

o the beginning and end of the mobile period (a dynamic order carried out by the 

electricity supplier to exceptionally replace a tariff time slot)  

o Short message (32 characters); 

o The position of the 8 contacts (the dry contact and the 7 numerical ones). 

  

6.1.7.1 SGE ENEDIS  

SGE* (“Système de Gestion des Échanges”) is a web platform for data exchange between Enedis and 

market players. Since 2004, it has been the tool that enables suppliers to request and track services 

ordered from Enedis (commissioning, power changes, etc.). It is also open to third-party companies to 

enable them to access individual data independently. 

*TIC =” Télé Information clients” = Remote information to the customer 

‘SGE’ = ‘Système de Gestion des Échanges’ = Exchange Management System 

6.1.8 EMS 

6.1.8.1 FEATURES 

The EMS has several features which are listed below: 
1. Collect user preferences relative to his comfort. 

The EMS proposes general terms and ad-hoc rules, such as temperature into a 
room, temperature planning, etc. to enable the user to express his preferences. 

2. Collect data measuring the context in which the house’s devices are set by the end-user: 
energy consumption, target temperature into the house, instantaneous power, etc. 

3. Send ad-hoc rules and collected data to the Smart Orchestrator, which guarantees the 
consistency of the whole system and sends back optimized consumption schedule 
recommendation to the EMS, considering dynamic tariff incentives and maximum power.  
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4. Actuate the devices that it manages (starting or stopping them by following device 
features), in consideration of the consumption schedule recommendation sent by the 
EMS.  To start a device, the EMS must request authorization from the smart orchestrator. 

5. Provide flexibility to the grid: 
a. Calculate the planned consumption of all the devices that it manages. 
b. Send this planned consumption to the Flex Manager/smart orchestrator. 
c. Receive the flexibility request from the Flex Manager and applies it to the house’s 

devices. 
d. Report to the Flex Manager the application of the flexibility.  

6.1.8.2 EMS BENEFITS 

The different benefits of the EMS are the following: 

• The pool of devices managed by the EMS is seen by the Smart Orchestrator, which doesn’t 
need to know the number and the type of devices available in the house. 

• Flexibility can be managed by the EMS, independently of the application of optimized 
consumption schedule recommendation sent by the Smart Orchestrator, 

• Different EMSs can manage different kind of devices, can implement their particularities 
and so can be deployed independently of the other EMSs. 

 

6.1.9 COMMON SEQUENCE DIAGRAMS 

6.1.9.1 USER PREFERENCE 

 

FIGURE 2. USER PREFERENCE SEQUENCE DIAGRAM 
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For both HLUC, the user can set its preferences of usage for the different devices. 

6.1.9.2 INITIATION 

 

FIGURE 3. INITIATION SEQUENCE DIAGRAM 

The initiations are sent to the different devices. 



Mapping between use cases and large-scale pilots  
WP1 

108/404 

 

6.1.9.3 START / STOP DEVICES 

 

FIGURE 4. START/ STOP SEQUENCE DIAGRAM 

In order to ensure to not exceed the instantaneous power, there is a start/stop request made to 

the smart orchestrator that will approve or disapprove the request. 

 

6.1.10 BUSINESS USE CASE / HIGH LEVEL USE CASE 

6.1.10.1 USE CASE NAME 

The French pilot include 2 business use cases that should be deployed in the area of Toulon 

Provence Mediterannee, France 

• Maximize use of local RES  

• Dynamic Tariff and Usage Management 

6.1.10.1.1 SCOPE 

The French pilot aim to maximize the potential of renewable energy, reduce the environmental 

impact and also reduce the customer's bill. 
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6.1.10.1.2 OBJECTIVES 

The objectives of the different high level use case are 

• Maximize the self-consumption of locally produced renewables energy for individuals 

and/or community 

• Minimize the cost of consumption by using smart appliances to consume during the best 

periods of the dynamic tariff. 

6.1.10.2 NARRATIVE OF USE CASE 

6.1.10.2.1 SHORT 

6.1.10.2.1.1 MAXIMIZE THE USE OF LOCAL RES 

This use case describes how to synchronize the consumption of appliances with the period of 

RES energy production (from PV on the roof of the city hall like Sandro School and the parking) . 

This aim to maximize the self-consumption of municipal public buildings and potential LEC  

1.1.1.1.1 Dynamic tariff and usage management 

This use case will test how to synchronize the consumption of customer's appliances with the 

period of best prices from the power supplier to minimize the electricity bill of the consumer. 

6.1.10.2.2 COMPLETE 

6.1.10.2.2.1 MAXIMIZE THE USE OF LOCAL RES 

The end-user and the service provider are informed of the period of the RES production. 

The end-user can setup/monitor its appliances (EV, heat pump, ... )  remotely/locally by using 

different interfaces.   

The service provider can activate client's appliances automatically accordingly to customers 

settings. 

The end-user can impose some predefined mode for the energy consumption from the housing. 

The end-user stays the master of has the control on the system. 

 

6.1.10.2.2.2 DYNAMIC TARIFF AND USAGE MANAGEMENT 

The end-user is informed of the different price periods. 

The end-user can setup/monitor its appliance for them to follow at best his price schedules to 

minimize his/her bill. (EV, heat pump, water heater, space heater, ....)  by using App/ Web 

interfaces.   

The end-user can impose some predefined mode for the energy consumption from the housing 

(Priority setup) 

Each service provider can activate the client's appliances it has in charge automatically 

accordingly to customers settings and preferences 
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The orchestrator function makes sure that the different service providers active in the house do 

not foresee to exceed external constraints (max capacity, auto consumption forecast, 

instantaneous consumption, user preferences, ...) 

The end-user stays the master of the service. 

The flexibility manager will behave as if the flexibility is monetized and study the opportunity to 

valorize it on different value pockets. (The architecture of the flexibility manager will depend on 

the interoperability layer framework.) 

 

6.1.10.3 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

 

FIGURE 5. ECOMAP FR PILOT 

 

6.1.10.4 REQUIREMENTS 

• Distributor System Operator 

 

 

• Energy retailer, via the EMS 

o Provides dynamic tariff (only when the use case is managed by ENGIE) 

• Flexibility manager, via the EMS 

o Receives information about planned consumption 
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• User 

o Receives tariff information (only when the use case is managed by ENGIE) 

o Sets preferences 

o Advices energy manager to manage energy  

▪ according preferred settings 

o gets overview about status, preferences 

• Energy Manager 

o Receives  

o Provides 

• Smart Devices 

o Are initiated by the user according his preferences 

o Announces and requests energy consumption according to own demand by 

possibly offering   

▪ alternatives of power plans 

▪ adaptabilities 

o inform about changes regarding energy consumption 

o allow 

▪ flex shift of start time 

▪ selection of alternatives 

▪ pausing during cycle 

 

6.1.10.5 DIAGRAM OF BUSINESS USE CASE 

6.1.10.5.1 MAX RES 

 

 

 

FIGURE 6. DIAGRAM BUSINESS USE CASE FOR HLUC1 
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FIGURE 7. ACTOR FOR HLUC1 

 

6.1.10.5.2 DYN TARIFF AND USAGE MANAGEMENT 

 

FIGURE 8. DIAGRAM BUSINESS CASE FOR HLUC2 
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FIGURE 9. ACTOR FOR HLUC2 

 

6.1.10.6 ROLES AND ACTORS 

6.1.10.6.1 ROLE – NAME OF ROLE 

The different role and actors can be found in the table below: 

HLUC 

name 

Role 

ID 

Role name Role description Actor 

ID 

Actor 

name 

Actor description 

HLUC 1. 

HLUC 2 

1 Consumer A party that consumes 

electricity. 

1 Consumer A party that consumes electricity. 

HLUC 1. 

HLUC 2 

2 Graphical 

User 

Interface 

Provide a graphical interface 

to the user 

2 Graphical 

User 

Interface 

Provide a graphical interface to 

the user 

HLUC 1. 

HLUC 2 

 

3 

 

 

EMS System which steer 

appliances based on 

household, community and 

nationwide objectives  

 

 

3 

 

TEMS EV EMS 

HLUC 2 4 BOX 

ENGIE 

ENGIE EMS 

HLUC 1. 

HLUC 2 

5 BOX TV TV EMS 
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HLUC 1. 

HLUC 2 

5 Scheduling 

Area 

Responsibl

e 

A recommender for the 

scheduling of nominated 

volumes within an area 

according to a specific target 

6 

 

Smart 

Orchestrat

or 

 

In real time and depending on the 

user preferences, the smart 

orchestrator offers each EMS an 

operating advice based on an 

intelligent algorithm based on data 

retrieved from the global solution.  

And will be also responsible of the 

instantaneous power will not 

exceed the limit authorized from 

the customer’s contract. 

 

HLUC 1. 

HLUC 2 

 

5 

 

Instantane

ous power 

limitation 

Instantaneous power 

limitation 

The purpose of this function 

is that the instantaneous 

power consumption does not 

exceed the subscribed power 

and therefore this power 

must be monitored and 

limited.  

HLUC 1. 

HLUC 2 

7 Interoperab

ility layer  

The interoperability layer 

facilitates communication 

between two types of 

systems: devices and 

software components. And 

allows their automatic 

discovery. 

7 Interoperab

ility layer  

The interoperability layer 

facilitates communication 

between two types of systems: 

devices and software 

components. And allows their 

automatic discovery. 

HLUC 1. 

HLUC 2 

8 Smart 

Meter 

The Smart Meter is a 

combination of the following 

meter-related functions from 

the Smart Metering reference 

architecture: Metrology 

functions including the 

conventional meter display 

(register or index) that are 

under legal metrological 

control. When under 

metrological control, these 

functions shall meet the 

essential requirements of the 

MID; One or more additional 

functions not covered by the 

MID. These may also make 

use of the display; Meter 

communication functions 

8 Linky Enedis Smart Meter 

HLUC 1. 

HLUC 2 

9 Metered 

data 

collector 

A party responsible for meter 

reading and quality control of 

the reading. 

9 Metering 

data 

platform 

Enedis platform 

HLUC 1. 

HLUC 2 

10 Distributor'

s 

Exchange 

manageme

nt system 

Exchange management 

system, an internet portal set 

up by the distributor that 

allows exchange between 

electricity suppliers and the 

distributor 

10 SGE 

Enedis 

Platform that integrate retailer 

offer. 
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HLUC 1. 

HLUC 2 

11 Manufactur

er back end 

Appliances manager 12 Whirlpool 

platform 

Appliances manager  

13 Miele Back 

end 

Appliances manager  

14 BSH Back 

end 

Appliances manager  

HLUC 1. 

HLUC 2 

12 Process 

component 

Equipment at process level 15 EV charge 

point 

Equipment at process level that 

connect the EV to the charging 

system 

HLUC 2 13 Devices Hardware-based device 

which physically implements 

a technical function 

16 Heat pump device that takes heat from one 

source and moves it to another 

location 

HLUC 1. 

HLUC 2 

17 Space 

heater 

A central heating system provides 

warmth to the whole interior of a 

building (or portion of a building) 

from one point to multiple rooms 

HLUC 1. 

HLUC 2 

18 Water 

heater 

Water heating is a heat transfer 

process that uses an energy 

source to heat water above its 

initial temperature.  

HLUC 2 19 Other 

devices 

It can be other devices in home 

that might benefits from a control 

in order to reduce the energy 

consumption. 

HLUC 1 14 DER 

(Distributed 

Energy 

Resources) 

Small unit which generates 

energy, and which is 

connected to the distribution 

grid. Loads which could 

modify their consumption 

according to external set 

points are often also 

considered as DER 

20 PV Conversion of light into electricity 

HLUC 2.  15 Flexibility 

Service 

Provider 

The Flexibility Service 

Provider is an entity that buys 

flexibility from a Flexibility 

Owner, structures it and sells 

it to an entity needing 

flexibility services such as a 

TSO or a DSO. The 

structuration performed by 

the FSP can be an 

aggregation of several 

flexibilities from different 

21 Flex 

manager 

ENGIE  

The Flexibility Service Provider is 

an entity that buys flexibility from a 

Flexibility Owner, structures it and 

sells it to an entity needing 

flexibility services such as a TSO 

or a DSO. The structuration 

performed by the FSP can be an 

aggregation of several flexibilities 

from different Flexibility Owners. 

The FSP is also a flex operator 

linked to a trading function 
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Flexibility Owners. The FSP 

is also a flex operator linked 

to a trading function 

22 Flex 

manager 

ThermoVa

ult 

The Flexibility Service Provider is 

an entity that buys flexibility from a 

Flexibility Owner, structures it and 

sells it to an entity needing 

flexibility services such as a TSO 

or a DSO. The structuration 

performed by the FSP can be an 

aggregation of several flexibilities 

from different Flexibility Owners. 

The FSP is also a flex operator 

linked to a trading function 

23 Flexibility 

operator 

 Linked to a trading function that 

can monetize the flexibility on the 

markets. 

FIGURE 10. ROLE & ACTOR OF THE FR PILOT 

 

6.1.10.7 SETUP 

6.1.10.7.1 INTERFACE 

The list of the interface component of the FR pilot is   listed in the table below: 

Interface components Protocol layer Network protocol / 
Transport layer, physics 
(Wi-Fi, Ethernet, ZigBee...) 

Interoperability/propri
etary protocol 
 

GUI<->Manufacturer backends Proprietary Proprietary Proprietary 

GUI<->EMS ENGIE Proprietary ENGIE Proprietary ENGIE Proprietary 

GUI<->EMS TV API SAREF compliant IP Proprietary 

GUI<->Smart orchestrator WebApp https Proprietary? 

EV charging station <- > EV 
charging platform 

 EEBUS, OCPP 1.6 or 2.0 
(maybe 2.1) 

 IP partially or fully 
compliant EEBUS 
compliant with OCCP   
versions 1.6 and 2.0 

EV charging platform<-
>Interoperability layer 
Framework adapter 

REST, Flex protocol IP Flex Offer partially 
interoperable 
 

TIC<- > Metering data platform  IEC62056-21 IP Proprietary 

TIC<- > End user TIC compatible 
other devices (local) 

 Standard IEC 62056-21 Zigbee or Wi-Fi 
Serial link (if embedded 
device) 

Proprietary 
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Linky<-> SGE ENEDIS SOAP, FTP Enedis IS (PLC, IP, GPRS) 
(IS = Information System) 

Proprietary 

PV<-> Linky Standard IEC 62056-21 Smart meter Linky Proprietary 

Metering data platform<-
>Interoperability layer framework 
adapter 

To be defined by 
ENEDIS/YNCREA 
(SAREF must be 
implemented on this 
platform) 

IP not yet defined but 
should be interoperable 

White goods <- > Manufacturer 
back ends 

SAREF, EEBUS proprietary Proprietary 
 

Manufacturer back ends<-
>Interoperability Layer 
Framework adapter 

SPINE (JSON) proprietary  interoperable 

Heat pump <-> Tiko devices<-> 
EMS local  

Protocol  
Proprietary ENGIE 

PLC (Power line 
communication) 

Proprietary 

Space heater <-> Tiko devices<-
> EMS local  

No protocol supported 
since the device is not 
intelligent 

PLC Proprietary 
 

Water heater <-> Tiko devices <-
> EMS local  

No protocol supported 
since the device is not 
intelligent 

PLC Proprietary 
 

Other devices <-> Tiko devices 
<-> EMS local  

MODBUS TCP/IP(Ethernet) Proprietary 
 

Space heater <-> EMS local 
(ThermoVault) 

Hardwired / Proprietary 

Water heater <-> EMS local 
(ThermoVault) 

Hardwired / Proprietary 

EMS local ENGIE <-> EMS cloud 
ENGIE 

JSON TCP/IP Proprietary 

EMS local TV <-> EMS cloud 
and Flex manager TV 

MQTT TCP/IP Proprietary 

EMS local ENGIE<-> Flex 
manager 

JSON.  TCP/IP Proprietary 

EMS cloud ENGIE <-> Retailer JSON TCP/IP Proprietary 

Retailer <-> SGE Enedis ENEDIS ENEDIS Proprietary 

Flex manager <-> Interoperable 
Layer Framework adapter 

JSON TCP/IP proprietary 

Retailer <-> Interoperable Layer 
Framework adapter 

ENGIE proprietary ENGIE proprietary interoperable 

TABLE 40: NECESSARY DEVICES & INTERFACE 

6.1.10.7.2 DEVICES  

The list of the devices can be found as below: 
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Devices Number of 

devices 

If appropriated, specify the kind of control: start/Stop Related 

HLUC 

Connected 

heat pump via 

tiko C-Box 

(over Modbus 

TCP) 

5 heat pumps 

provided by the 

project  

Continuous control and reading out of internal heat pump values 

like control temperature. 

Control capability depends on the type of heat pump and 

especially if the Protocol Modbus TCP is supported by the heat 

pump. If Protocol Modbus TCP is supported by the heat pumps, 

continuous control is possible. 

Dyn 

tariff 

Heat pump 

via tiko 

measurement 

and control 

module 

Estimated 5 heat 

pump modules 

On/off (algorithm considers additional rules in order to ensure 

heat pump safety and customer comfort). 

Safety and comfort rules are implemented in order to ensure the 

safety of the heat pumps and end customer comfort. These 

safety rules were developed together with heat pump 

manufacturers and from own experience.   

Dyn 

tariff 

Space 

heater via tiko 

measurement 

and control 

module 

Depends on the 

number of space 

heaters in pilot 

homes. Estimated 

minimum 240 

modules 

On/off (with room temperature sensors to ensure customer 

comfort) 

Dyn 

tariff 

Water heater 

via tiko 

measurement 

and control 

module 

Estimated 

minimum 60 

modules 

On/off (algorithm considers additional rules in order to ensure 

water heater safety and end customer comfort) 

Dyn 

tariff 

Other devices  Will depend on 

home configuration 

and needs 

Will depend on other devices 

 

Dyn 

tariff 

Space heater 

controller 

200 households as 

specified in Grant 

Agreement 

Space heater is steered based on forecasted heating needs, 

considering weather conditions and building/room thermal 

properties. 

An optimal heating schedule is then applied by applying on/off 

commands to the appliance. 

Dyn 

tariff and 

max 

RES 

Water heater 

controller 

200 households as 

specified in Grant 

Agreement 

Water heater is steered based on forecasted heating needs, 

considering the appliance thermal properties and thermal energy 

needs. 

 

An optimal heating schedule is then applied by applying on/off 

commands to the appliance. 

Dyn 

tariff and 

max 

RES 

EV charging 

station 

5 from 

InterConnect: 

wirelane (EEBUS, 

OCPP) 

For stations implementing EEBUS / OCPP 1.6 and over:  

Optimized charge schedule, considering user preferences, and 

smart orchestration advices. 

Dyn 

tariff and 

max 

RES 
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2 in LePradet: 

eTotem (OCPP1.5) 

For stations with OCPP 1.5 only: On/off control only  

 

Linky On premise, 250 

already installed 

Doesn’t apply here 

on demand from the retailer  

Dyn 

tariff and 

max 

RES 

Washing 

machine 

39   

(Whirlpool) 

Power profile exposure of the scheduled washing programs of 

each smart device 

The washer can expose by cloud API to Living or Energy 

Manager which washing sequences are scheduled: start time, 

end time, number of slots/phases, slot duration, slot Power 

consumption, etc. Here below an example of power profile 

modelling.  

 

Load shifting command  

Possibility to reschedule from the Living Service Manager or 

Energy Manager API the washing program sequence set by the 

end-user, such as changing the start time (anticipate or delay).  

NOTE: It is not possible to issue a direct remote start or stop 

command, it is not possible changing the washing type of 

program / setpoint by cloud API such as ECO or RAPID option, 

this is prevented by design. 

Dyn 

tariff and 

max 

RES 

 

 

Drying 

machine 

39 

(Whirlpool) 

Same answer than above Dyn 

tariff and 

max 

RES 

Dishwasher 39 

(Whirlpool) 

Same answer than above Dyn 

tariff and 

max 

RES 

TABLE 41: DEVICES 

 

6.1.10.7.3 ENVIRONMENT / BUILDINGS 

Residential: single home organized in energy community 
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Municipal buildings:  

• Parking places with EV charging (150 places with X places for EV charging and Y with 

solar carport) 

• Town hall 

• Municipal technical center 

• Primary school 

• Gymnasium 

We are still in information acquisition phase for several buildings. 

6.1.11 PRIMARY USE CASES 

 

6.1.11.1 PUC-2 SETUP OF THE END-USER PREFERENCES   

The aims of this PUC are to  

• Identify user needs 

• Integrate the user’s needs into the end uses management algorithm 

• Cross user’s needs with PV production forecast or dynamic tariff. 

6.1.11.1.1 SCOPE 

This PUC describes how an end user can set his user preferences to  his  local energy 

management systems and the smart orchestrator. 

6.1.11.1.2 OBJECTIVES 

The objective of this PUC is considering the end-user's preferences in the piloting algorithms of 

his energy management systems and of the smart orchestrator. These technical bricks will adapt 

the energy management of the end-user's home to his needs / wishes. Thanks to this feature, the 

end-user stays the master of the system. 

6.1.11.1.3 NARRATIVE OF USE CASE 

6.1.11.1.3.1 SHORT 

The end-user connects to the smart orchestrator and fulfils its preferences in order to allow the 

different EMS and smart orchestrator to pilot their algorithms. The smart orchestrator notifies all 

the EMSs of these preferences.  Each EMS sends back an acknowledgment to inform the smart 

orchestrator that it has taken care of its order. The smart orchestrator sends back an 

acknowledgment to the GUI of the end-user 

6.1.11.1.3.2 COMPLETE 

The end-user uses the French pilot's GUI(Graphical User Interface) to connect to the smart 

orchestrator. He fulfills its preferences in order to allow the different EMS and smart orchestrator 

to pilot their algorithms. The smart orchestrator publishes these preferences on the 

interoperability layer. EMSs that have subscribed to the smart orchestrator receive this 

information. Each EMS sends back an acknowledgment to inform the smart orchestrator that it 
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has taken care of its order. The smart orchestrator sends back an acknowledgment to the GUI of 

the end-user. 

By using the GUI, the end-user informs service providers via the GUI of his schedule and needs in order to plan the 

activation of the devices at the right time. The service provider (except for the manufacturer backend) integrate PV production or 

dynamic tariff forecast data and user requirements in order to propose a forecast schedule.  

The preferences of the following end-point types can set by this PUC: 

• heat-pump 

• space heater 

• water heater 

• other devices 

• white goods of manufacturers (Whirlpool, Miele and Bosch)  

• EV charging point. 

6.1.11.1.4 DIAGRAM OF USE CASE 

Under validation  

 

FIGURE 11. LINK TO HLUC PUC2 
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FIGURE 12. UML DIAGRAM OF PUC2 

 

 

 

FIGURE 13. SEQUENCE DIAGRAM PUC2 

 

 

6.1.11.1.5 TECHNICAL DETAILS 

6.1.11.1.5.1 ROLES 

Role 

ID 

Role name Role description 

1 Consumer A party that consumes electricity. 

2 Graphical User Interface Provide a graphical interface to the user 

3 EMS System which provides applications to monitor and control an energy system 

5 Scheduling Area 

Responsible 

A recommender for the scheduling of nominated volumes within an area 

according to a specific target 
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6 Interoperability layer  The interoperability layer facilitates communication between two types of 

systems: devices and software components. And allows their automatic 

discovery. 

11 Manufacturer back end Appliances manager 

12 Process component Equipment at process level 

13 Devices Hardware-based device which physically implements a technical function 

TABLE 42: ROLE PUC 2 

 

6.1.11.1.5.2 ACTORS 

Actor name Actor type Actor description 

TEMS Logical Actor EV EMS 

BOX TV Logical Actor TV EMS (gateway) 

Whirlpool platform Logical Actor Appliances manager  

Miele Back end Logical Actor Appliances manager  

BSH Back end Logical Actor Appliances manager  

EV charge point Logical Actor Equipment at process level that connect the EV to the charging system 

Heat pump Logical Actor device that takes hat from one source and moves it to another location 

Space heater Logical Actor A central heating system provides warmth to the whole interior of a 

building (or portion of a building) from one point to multiple rooms 

Water heater Logical Actor Water heating is a heat transfer process that uses an energy source to 

heat water above its initial temperature.  

Other devices Logical Actor It can be other devices in home that might benefits from a control in order 

to reduce the energy consumption. 

BOX ENGIE Logical Actor BOX ENGIE (gateway) 

TABLE 43: ACTORS PUC 2 

6.1.11.1.6 STEP BY STEP ANALYSIS 

6.1.11.1.6.1 OVERVIEW OF SCENARIOS 

 

6.1.11.1.6.1.1 SCENARIO 1 

No. Scenario 

name 

Scenario 

description 

Primary 

actor 

Triggering 

event 

Pre-

condition 

Post-condition 
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Sc.1 Setup of 

user 

preference 

The customer enters its 

preferences though the 

GUI and it is deployed to 

the different devices 

through the different EMS 

GUI User enters or 

modify its 

preference 

Devices / EV 

must be 

connected. 

 

The devices / EV must 

have confirmed their 

setup 

TABLE 44: PUC 2 – SCENARIO DESCRIPTION 

6.1.11.1.7 STEPS – SCENARIOS 

6.1.11.1.7.1 SCENARIO 1 

Scenario 

name 

Sc.1 - Setup of user preference 

Step 

No. 

Event Name of 

process/activity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Require

ments, 

R-IDs 

St.1 Connect 

to the 

GUI 

Access control The user connects to 

the GUI 

Send User Inf1 

Inf 2 

Inf 3 

Inf 4 

Inf 1A 

R1 

R2 

R3 

R4 

R5 

St.2 Schedul

e 

devices 

program 

Load information GUI send the schedule 

for the devices 

program 

Report GUI Inf 1 

Inf 2 

Inf 3 

Inf 4 

Inf 1A 

R1 

R2 

R3 

R4 

R5 

St.3 Informat

ion 

transmis

sion  

Interoperable 

transmission 

Information is 

transmitted through 

interoperability layer 

and then to all process 

subscribes (e.g. the 

smart orchestrator) 

Send GUI Inf 1 

Inf 2 

Inf 3 

Inf 4 

Inf A 

R1 

R2 

R3 

R4 

R5 

St. 4 Acknowl

edgeme

nt of the 

device 

configur

ation 

Acknowledge 

 

The setup 

acknowledge of 

appliances is coming 

from their respective 

EMS and is 

transmitted to the 

smart orchestrator. 

Report EMS Inf 5 R 6 

TABLE 45: SCENARIO 1 PUC2 

6.1.11.1.8 INFORMATION EXCHANGED 
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Information 

exchange, 

ID 

Name of 

informati

on 

Description of information exchanged Requirem

ent, R-IDs 

Inf.1 Temperature 

of the home 

Min/ Max of temperature that the user wants to set in its home 

Plan vacation ... in order to know when they don't need to use the 

heaters. 

=>select a calendar where the end user will be off. 

R1 

Inf 1A Season 

mode 

Indicate seasons. / 4 modes. (spring, summer, autumn, winter) not 

calendar based, not country related. 

season mode according to the perception and need of the end user. 

(e.g.: autumn: people will need a lot of heat) 

R1 

Inf.2 EV request Information on the load, what is the minimum / maximum amount to 

charge the EV according to the user planning 

R2 

Inf.3 time 

schedule of 

the washing 

machine 

information on the start /End dates where the device should be done 

or working slot area  

R3 

Inf.4 time 

schedule of 

the drying 

machine  

information on the start /End dates where the device should be done 

or working slot area  

R4 

Inf 5 Acknowledg

e 

The information sent back by the devices allowing to know if the user 

preferences have been considered. 

R 6 

TABLE 46: PUC 2 INFORMATION EXCHANGED 

 

6.1.11.1.9 DETAILED DESCRIPTION AND REQUIREMENTS 

Categories 

ID 

Category name 

for requirements 

Category description 

Requiremen

t R-ID 

Requirement 

name 

Requirement description 

R1 temperature The customer allows the control of his heater/heat pump 

R2 EV The customer allows the control of his EV 

R3 washing machine The customer allows the control of his washing machine 

R4 drying machine The customer allows the control of his drying machine 

R5  access control The customer shall be authorized to setup the device  

R 6 acknowledge The EMS shall inform the smart orchestrator about the updates of the 

end user setup preferences on the device’s management.  

TABLE 47: PUC 2. REQUIREMENTS 
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6.1.11.2 PUC-3 PROVIDE A CONTRACT TO THE CUSTOMER 

6.1.11.2.1 SCOPE 

Within the 2 different HLUC, maximize the local RES and dynamic tariff, there is a need to provide 

a contract to the customer.  

6.1.11.2.2 OBJECTIVES 

The general objectives are:  

• Have a clear contract, attractive to the customer 

• Commit to provide service 

• Guarantee the satisfaction from the customer 

• Produce reliable and certified counting data 

Concerning the use cases, the specific objectives are: 

HLUC1 : Max RES 

o Provide access to local power generation 

o Guarantee the supply of electricity, even in the absence of local production 

o Allows for the disposal and valorization of local production if it is not consumed. 

HLUC2 : dynamic tariff  and usage management 

o Guarantee the supply of electricity 

o Provide best tariff to the users  

o Provide flexibility  

 

6.1.11.2.3 NARRATIVE OF USE CASE 

6.1.11.2.3.1 SHORT 

This PUC aims to provide contracts to consumers. Associating consumers and producers around 

a local production project or for dynamic tariff use. 

6.1.11.2.3.2 COMPLETE 

The legal entity representing the stakeholders in the project studies with Enedis the integration of 

the project into the network. If necessary, it applies for a connection. 

commissioning max RES installation, the dynamic tariff installation and the flexibility (VPP) 

 

6.1.11.2.4 DIAGRAM OF USE CASE 

Under validation 
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FIGURE 14. : UML DIAGRAM OF THE USE-CASE PUC 3   

 

FIGURE 15: LINK TO THE HIGH-LEVEL USE-CASES PUC 3 

6.1.11.2.5 TECHNICAL DETAILS 

6.1.11.2.5.1 ROLES 

Role 

ID 

Role name Role description 

1 Consumer A party that consumes electricity. 

3 EMS System which provides applications to monitor and control an energy system 

10 Retailer An Energy Supplier supplies electricity to or takes electricity from a party 
connected to the Grid at an Accounting Point. 

8 Metered data collector A party responsible for meter reading and quality control of the reading. 

TABLE 48: ROLE PUC 3 

6.1.11.2.5.2 ACTORS 

Actor 

name 

Actor type Actor description 

Retailer Business actor An   Energy   Supplier   supplies   electricity   to   or   takes electricity from a 
party connected to the Grid at an Accounting Point. 

EMS X Logical actor Smart devices EMS (ENGIE - ThermoVault) 

end user Business actor A party that consumes electricity. 

DSO Business actor Distributed System Operator 

TABLE 49: ACTORS PUC 3 
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6.1.11.2.6 STEP BY STEP ANALYSIS 

6.1.11.2.6.1 OVERVIEW OF SCENARIOS 

No. Scenario 

name 

Scenario 

description 

Primary 

actor 

Triggerin

g event 

Pre-

condition 

Post-condition 

Sc.1  Subscribe 

to dynamic 

tariff offer 

Subscribe to a dynamic 

tariff offer and service 

which help to manager 

their appliances 

according to the best 

period of consumption. 

(less expensive) 

Service 

provider 

User wants 

to reduce his 

bill 

The user 

should have 

connected 

devices 

installed 

The user will accept 

that the service 

provider handles the 

device management. 

Sc. 2 Subscribe 

to individual 

self-

consumptio

n 

Subscribe to a service 

that help to manage their 

appliance according the 

local RES available. 

Service 

provider 

User wants 

to consume 

his own 

energy 

The user 

should have 

solar panel 

installed. 

The user will accept 

that the service 

provider handles the 

device management. 

Sc. 3 Subscribe 

to collective 

self-

consumptio

n 

Subscribe to a service 

that help to manage their 

appliance according the 

local RES available. 

 

Service 

provider 

User wants 

to consume 

his own 

energy 

One of the 

stakeholders 

should have 

solar panel 

installed.  

The user will accept 

that the service 

provider handles the 

device management. 

TABLE 50: SCENARIO CONDITIONS PUC 3 

6.1.11.2.7 STEPS – SCENARIOS 

6.1.11.2.7.1 SCENARIO 1 

Scenario name Sc.1 - Subscribe dynamic tariff offer 

Step 

No. 

Event Name of 

process/acti

vity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Require

ments, 

R-IDs 

St. 1 choose a 

dynamic 

price offer 

choose a 

dynamic 

price offer 

the customer select 

among the supplier 

offers, the dynamic tariff  

report Service 

provider 

inf 7 R. 8 

St.2 subscribe 

dynamic 

tariff 

subscribe 

dynamic 

tariff 

Transmit the information 

required by the supplier 

(contract start date, 

address.) and subscribe  

report End user inf 5  

St.3 Smart 

metering 

activation 

smart 

metering 

activation 

Based on the information 

provided by the supplier, 

Enedis activates the 

smart meter 

execute  DSO inf 5 R.7 

St. 4 Subscribe 

appliance 

Subscribe 

appliance 

End user will subscribe to 

a contract which help him 

Report Service 

provider 

Inf. 5 R. 5 



Mapping between use cases and large-scale pilots  
WP1 

129/404 

 

managemen

t contract 

managemen

t contract 

 

to manage this appliance 

according to the energy 

available. 

St. 5 Install the 

EMS 

Install the 

EMS 

 

Service provider will 

install his EMS into to the 

home of the end user. 

Ensures that it is 

connected to appliances 

and get data from the 

metering data platform 

Install Service 

provider 

Inf. 6 R. 6 

TABLE 51: SCENARIO 1 PUC 3 

 

6.1.11.2.7.2 SCENARIO 2 

Scenario name Sc.2 - Subscribe individual self-consumption 

Step 

No. 

Event Name of 

process/acti

vity 

Description of process/activity Service Information 

producer 

(actor) 

Inform

ation 

excha

nged 

(IDs) 

Requir

ement

s, R-

IDs 

St. 1 Choose a self-

consumption 

option 

choose a 

self-

consumption 

option 

the consumer chooses a sale 

electricity option (Total self-

consumption": consume all 

that is produced)  

execute End user Inf 8 R.8 

St.2 Make a 

connection 

request  

make a 

connection 

request  

the consumer makes a 

connection request to the DSO 

execute End user Inf 9  

St. 3 Grid work Realize grid 

work if 

necessary 

Enedis carries out any work 

required for the connection, 

and if Linky has not yet been 

deployed, installs a 

communicating meter at each 

producer and consumer. 

Execute DSO  Inf. 3 R. 3 

St. 4 Start collective 

self-

consumption 

Start 

collective 

self-

consumption 

 

Enedis starts up the collective 

self-consumption system. 

After commissioning, the 

Enedis measures, calculates 

and publishes the quantities of 

energy required to carry out the 

operation, based on load 

curves, and makes them 

available to stakeholders. 

Execute DSO  Inf. 4 R. 4 

St. 5 Subscribe 

appliance 

Subscribe 

appliance 

End user will subscribe to a 

service provider contract which 

help him to manage this 

Report Service 

provider 

Inf. 5 R. 5 
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management 

contract 

managemen

t contract 

appliance according to the 

energy available. 

St. 6 Install the EMS Install the 

EMS 

 

Service provider will install his 

EMS into to the home of the 

end user. Ensures that it is 

connected to appliances and 

get data from the metering 

data platform 

Install Service 

provider 

Inf. 6 R. 6 

TABLE 52: SCENARIO 2 PUC 3 

6.1.11.2.7.3 SCENARIO 3 

Scenario 

name 

Sc.3 - Subscribe collective self-consumption  

Step 

No. 

Event Name of 

process/activit

y 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Require

ments, 

R-IDs 

St. 1 Define 

legal entity 

 

Define legal 

entity 

 

Define legal entity 

representing the 

stakeholders in the self-

consumption with Enedis  

Report End-user Inf. 1 R.1  

St. 2 Sign 

Enedis 

agreement 

Sign Enedis 

agreement 

 

The legal entity signs a 

collective self-consumption 

agreement with Enedis 

and, where applicable, the 

connection proposal. 

Report DSO  Inf. 2 R. 2 

St. 3 Grid work Realize grid 

work if 

necessary 

Enedis carries out any 

work required for the 

connection, and if Linky 

has not yet been deployed, 

installs a communicating 

meter at each producer 

and consumer. 

Execute DSO  Inf. 3 R. 3 

St. 4 Start 

collective 

self-

consumpti

on 

Start collective 

self-

consumption 

 

Enedis starts up the 

collective self-consumption 

system. 

After commissioning, the 

Enedis measures, 

calculates and publishes 

the quantities of energy 

required to carry out the 

operation, based on load 

curves, and makes them 

available to stakeholders. 

Execute DSO  Inf. 4 R. 4 
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St. 5 Subscribe 

appliance 

manageme

nt contract 

Subscribe 

appliance 

management 

contract 

 

End user will subscribe to 

a service provider contract 

which help him to manage 

this appliance according to 

the energy available. 

Report Service 

provider 

Inf. 5 R. 5 

St. 6 Install the 

EMS 

Install the 

EMS 

 

Service provider will install 

his EMS into to the home 

of the end user. Ensures 

that it is connected to 

appliances and get data 

from the metering data 

platform 

Install Service 

provider 

Inf. 6 R. 6 

TABLE 53: SCENARIO 3 PUC 3 

6.1.11.2.8 INFORMATION EXCHANGED 

Information exchanged 

Information 

exchange, ID 

Name of 

information 

Description of information exchanged Requirem

ent, R-

IDs 

Inf. 1 Legal 

information 

Will contain all the legal information necessary for the contract R. 1 

Inf. 2 self-

consumption 

agreement 

Will contain all the self-consumption Enedis information agreement R. 2  

Inf. 3 Electrical grid 

information  

Will contain all the local grid information R. 3 

Inf. 4 Self-

consumption 

system 

information 

Will contain all the self-consumption system information R. 4 

Inf. 5 End user 

contract 

Will contain all the service contract information  R. 5 / R.8 

Inf. 6 Install EMS Will provide the technical information and the usage information to 

the end user. 

R. 6 

Inf.7 Dynamic tariff 

offer 

Will provide all the description of the dynamic tariff offer R.8 

Inf.8 Self-

consumption 

option 

Will provide self-consumption option R.8 

Inf.9  Connection 

request 

The end-user will provide all the information in the connection 

request form 

R.10 

TABLE 54: INFORMATION PUC 3 
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6.1.11.2.9 DETAILED DESCRIPTION AND REQUIREMENTS 

Requirem

ent R-ID 

Requirement name Requirement description 

R. 1 Legal requirement There must be at least 2 stakeholders in the contract 

R. 2 Self-consumption 

requirement 

One of the stakeholders must have solar panel and must be located 

within a perimeter of 2 km 

R. 3 Electric grid information This information is confidential to Enedis and will not be communicate 

to other stakeholders. 

R. 4 Self-consumption 

requirement 

The information system from Enedis are available, some information will 

be confidential, other will be shared. 

R. 5 End user contract Agree to provide this energy information according to the GDPR to the 

service provider and allow the service provider to manage his 

appliances.  

R. 6 EMS requirement The customer allows the access to his appliances through the EMS. 

R. 7 Smart meter 

requirement 

 The supplier gives the necessary information to Enedis in order to 

activate the smart meter 

R.8 offer requirement the description of the offer must be available on the web site 

R.9 Solar panel  The consumer must have installed a solar panel. The installation must 

be dimensioned in such a way that so that local production does not 

exceed the needs of the home. 

R.10 Connection request 

process 

the DSO will inform the end user of the connection request process 

TABLE 55: REQUIREMENT PUC 3 

 

6.1.11.3 PUC-4 EMS PROCESSING AND BEHAVIOR / EMS FUNCTIONNING   

The PUC 4 concerns the job from the EMS in order to control the appliances according to the 

recommendation from the smart orchestrator. 

6.1.11.3.1 SCOPE 

This PUC 4 describes how the different EMS are processing and behaving. It includes: 

• The EMS of ENGIE 

• The EMS of ThermoVault 

• The EMS of Trialog 

6.1.11.3.2 OBJECTIVES 

The objectives of PUC 4 are to 
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• Provide flexibility for the grid and execute the plan provided by the flexibility manager,  

• Manage the appliance according to the smart orchestrator advices 

• EMS will provide devices ad hoc (*) rules to the smart orchestrator (if break business 

model, for the smart orchestrator to learn) 

• Keep user comfort level: Charge EV according to user needs and keep heat and hot water 

close to user preferences.  

EMS will start /stop the devices according to devices planning sent by smart orchestrator 

(*) ad hoc preferences = interaction of the users that will aim to have a schedule (different preferences when you do the contract 

and do the settings appliance session) =ad hoc user flexibility 

6.1.11.3.3 NARRATIVE OF USE CASE 

6.1.11.3.3.1 SHORT 

Activate EV and appliances in consideration of the Smart Orchestrator recommendations. This 

PUC aims to operate the appliances optimally for the two HLUC, either favouring the use of local 

energy resources or the dynamic tariffs. 

6.1.11.3.3.2 COMPLETE 

Several appliances are operated within this UC:  

• EVs are managed by the T-EMS from Trialog. 

• Home appliances (space heaters, heat pumps, water boilers) are managed by the EMS 

service provider X from ENGIE and ThermoVault. 

The EMSs assess the flexibility available within their systems and modifies their loads according 

to the needs at grid level. 

6.1.11.3.4 DIAGRAM OF USE CASE 

Under validation 

 

FIGURE 16. UML SEQUENCE DIAGRAM 
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6.1.11.3.5 TECHNICAL DETAILS 

6.1.11.3.5.1 ROLES 

Role ID Role name Role description 

1 Consumer A party that consumes electricity. 

2 Graphical User 

Interface 

Provide a graphical interface to the user 

3 EMS System which provides applications to monitor and control an energy system 

4 Energy 

Management 

LAN 

Virtual field bus in the smart home, mainly used for energy management 

functions. 

5 Scheduling Area 

Responsible 

A recommender for the scheduling of nominated volumes within an area 

according to a specific target 

6 Interoperability 

layer  

The interoperability layer facilitates communication between two types of 

systems: devices and software components. And allows their automatic 

discovery. 

7 Smart Meter The Smart Meter is a combination of the following meter-related functions from 

the Smart Metering reference architecture: Metrology functions including the 

conventional meter display (register or index) that are under legal metrological 

control. When under metrological control, these functions shall meet the 

essential requirements of the MID; One or more additional functions not covered 

by the MID. These may also make use of the display; Meter communication 

functions 

8 Metered data 

collector 

A party responsible for meter reading and quality control of the reading. 

9 Distributor's 

Exchange 

management 

system 

Exchange management system, an internet portal set up by the distributor that 

allows exchange between electricity suppliers and the distributor 

11 Manufacturer 

back end 

Appliances manager 

12 Process 

component 

Equipment at process level 

13 Devices Hardware-based device which physically implements a technical function 

15 Flexibility Service 

Provider 

The Flexibility Service Provider is an entity that buys flexibility from a Flexibility 

Owner, structures it and sells it to an entity needing flexibility services such as a 

TSO or a DSO. The structuration performed by the FSP can be an aggregation 

of several flexibilities from different Flexibility Owners. The FSP is also a flex 

operator linked to a trading function 
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TABLE 56: ROLES PUC 4 

6.1.11.3.5.2 ACTORS 

Grouping Group Description 

Business Actor Physical or legal Person that has his own interests, defined as 

"Business Goals" 

Operator Business Actor that operates a system 

Logical Actor Technical Entity that takes part in the execution of a Use 

Case. A Logical Actor can be mapped to a physical 

component. 

Actor name Actor type Actor description 

TEMS Logical 

Actor 

EV EMS 

BOX TV Logical 

Actor 

TV EMS (gateway) 

Whirlpool 

platform 

Logical 

Actor 

Appliances manager  

Miele Back 

end 

Logical 

Actor 

Appliances manager  

BSH Back 

end 

Logical 

Actor 

Appliances manager  

EV charge 

point 

Logical 

Actor 

Equipment at process level that connect the EV to the 

charging system 

Heat pump Logical 

Actor 

device that takes hat from one source and moves it to another 

location 

Space heater Logical 

Actor 

A central heating system provides warmth to the whole interior 

of a building (or portion of a building) from one point to multiple 

rooms 

Water heater Logical 

Actor 

Water heating is a heat transfer process that uses an energy 

source to heat water above its initial temperature.  

Other devices Logical 

Actor 

 

It can be other devices in home that might benefits from a 

control in order to reduce the energy consumption. 

TABLE 57: ACTORS PUC 4 
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6.1.11.3.6 STEP BY STEP ANALYSIS 

6.1.11.3.6.1 OVERVIEW OF SCENARIOS 

No. Scenario 

name 

Scenario 

description 

Primary 

actor 

Triggerin

g event 

Pre-

condition 

Post-condition 

Sc.1 EV Charging  The charge of the EV 

is optimized to lower 

the end bill using 

dynamic tariffication/ 

max RES 

TEMS User selects 

dynamic 

tariffication 

operation 

The EV must 

be connected. 

 

The EV must be all 

able to cover its 

energy needs at the 

end of the time 

period. 

Sc.2  Optimize 

thermal loads 

optimize appliances 

(dynamic tariff, max 

RES, flexibility order) 

TV EMS Always on  The TV IOT 

devices are 

installed 

The thermal loads 

are optimized 

Sc 3 optimize 

appliances 

dynamic 

tariffication 

Optimization of 

appliances within the 

dynamic tariff 

EMS ENGIE Send the 

dynamic 

tariff to the 

smart 

orchestrator 

The dynamic 

tariff has been 

received by 

the EMS 

ENGIE 

The EMS ENGIE 

must ensure the 

advices sent by the 

smart orchestrator 

Sc 4 optimize 

appliances 

flexibility order 

 

Optimization of the 

appliances within the 

flexibility order 

EMS ENGIE 

 

 The EMS 

ENGIE knows 

the prevision 

of 

consumption 

from its 

appliances. 

The EMS ENGIE 

must ensure the 

orders are sent by 

flex manager 

 

TABLE 58: SCENARIO OVERVIEW PUC 4 

6.1.11.3.7 STEPS – SCENARIOS 

6.1.11.3.7.1 SCENARIO 1 

Scenario name Sc.1 - EV Charging -  

Step 

No. 

Event Name of 

process/activity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Requireme

nts, R-IDs 

St.1 Preferences 

selection 

Preferences User selects his 

preferences  

Report User Inf.1  

St.2 Schedule 

devices 

program 

Load 

information 

GUI send the 

schedule for the 

devices program 

Report GUI Inf.1  

St.2 Information 

transmission 

Interoperable 

transmission 

Information is 

transmitted 

through 

Send Interopera

bility layer 

Inf.1  



Mapping between use cases and large-scale pilots  
WP1 

137/404 

 

interoperability 

layer 

St.5 EV status 

retrieval 

Load 

information 

The state of the EV 

battery is retrieved 

by the EV charge 

point  

Report EV 

charging 

platform 

Inf.2  

St.6 EV status 

retrieval 

Load 

information 

The state of the EV 

is retrieved by the 

TEMS 

Report TEMS Inf.2  

St.7 Flexibility offer Flex Offer The TEMS sends a 

flexibility offer to 

the orchestrator 

according to its 

availabilities 

Report TEMS  Inf.3  

St.8 Flexibility 

negotiation 

Flex negotiation The Orchestrator 

analyses the 

flexibility offers to 

select the most 

suitable ones 

Calculate Smart 

orchestrato

r 

Inf.4  

St.9 Flexibility advice Flex advice The Orchestrator 

advises the TEMS 

on the best way to 

use the flexibility 

And the 

orchestrator 

checks the 

instantaneous 

available power 

Calculate Smart 

orchestrato

r 

Inf.4  

St.10 EV charging 

schedule 

calculation 

Optimization The TEMS 

calculates the 

optimal load 

schedule 

Calculate TEMS Inf 5  

St. 11 Ask the 

validation to the 

SO 

Ask the 

validation to the 

SO 

Before to send the 

information to the 

EV charge point 

the T EMS ask the 

validation to the 

smart orchestrator 

Request TEMS Inf 5  

St.12 EV charging 

modification 

EV charging 

modification 

If SO, send OK; 

The TEMS sends 

the modified 

charging schedule 

to the EV charge 

point (minutes) 

Send TEMS Inf.5  
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St.13 EV charging 

modification 

EV charging 

modification 

The EV charge 

point modifies the 

EV charging power 

Execute EV charge 

point 

Inf.5  

St.14 EV charging EV charging The EV charges 

according to the 

schedule 

Execute EV   

St. 15   if SO, send 

KO...TBD 

    

TABLE 59: SCENARIO 1 PUC 4 

6.1.11.3.7.2 SCENARIO 2 

This will need further verification by ThermoVault team. It is a first hypothesis for work. 

Scenario name Sc.2 - Optimize thermal loads 

Step 

No. 

Event Name of 

process/ac

tivity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Requireme

nts, R-IDs 

St.1 Send data to 

SO 

Send data 

to SO 

Send to the Smart 

orchestrator the planning of 

maximum peak; e.g.: 2 kW 

@ 11 am; or 4 pm. (with a 

certain limit to be defined) 

Send TV EMS Inf.4 R 4 

St.2 Send 

feedback 

Send 

feedback 

 

The SO send a feedback 

(OK or KO) on the planning 

Send Smart 

Orchestrator 

Inf. 5 R 4 

St. 3 Apply 

feedback 

Apply 

feedback 

Apply feedback to the 

thermal loads 

Send TV EMS Inf 5 R4 

TABLE 60: SCENARIO 2 PUC 4 

6.1.11.3.7.3 SCENARIO 3 

Scenario name Sc.3 - Optimize appliances dynamic tariffication 

Step 

No. 

Event Name of 

process/ac

tivity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Requireme

nts, R-IDs 

St.1 Send data 

to SO 

Send data 

to SO 

Sent the data to the smart 

orchestrator  

Send EMS 

ENGIE 

Inf.6 R 6 

St.2 Calculate 

profit 

Calculate 

profit by the 

SO 

The smart orchestrator 

compute gains/profit in €/ 

kWh and in g/CO2; and will 

depend of the reduction of 

temperature that the end 

user will agree to proceed 

Calculate 

Send 

Smart 

Orchestrat

or 

Inf.7 R 7 
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And send it to the EMS 

St.3 Consider 

advices 

Consider 

advices 

The EMS might consider its 

advices in order to change 

the temperature from the 

heater 

Send EMS 

ENGIE 

Inf.8 R 8 

St.4  Send order Send order The EMS ENGIE send the 

order to the different 

appliances 

Send EMS 

ENGIE 

Inf 8 R 8 

TABLE 61: SCENARIO 3 PUC 4 

6.1.11.3.7.4 SCENARIO 3 

Scenario name Sc.4 - Optimize appliances flexibility order 

Ste

p 

No. 

Event Name of 

process/

activity 

Description of 

process/activity 

Service Inform

ation 

produc

er 

(actor) 

Informatio

n 

exchange

d (IDs) 

Requi

reme

nts, 

R-IDs 

St.1 Evaluate 

consumpti

on 

Evaluate 

consumpti

on 

EMS evaluate consumption 

forecast for its appliances 

for the day and send it to the 

flex manager 

Calculate 

Send 

 

EMS 

ENGIE 

Inf.9 R 9 

St.2 Receive 

flex order 

Receive 

flex order 

 

The EMS will receive the 

order of flexibility from the 

flex manager  

Report EMS 

ENGIE 

Inf.10 R 10 

St.3 Apply the 

order 

Apply the 

order 

About the order, the EMS 

will deploy the stop order to 

the space heater 

Send EMS 

ENGIE 

Inf.10 R 10 

TABLE 62: SCENARIO 4 PUC 4 

6.1.11.3.8 INFORMATION EXCHANGED 

Information 

exchange, 

ID 

Name of 

information 

Description of information exchanged Requirem

ent, R-IDs 

Inf.1 User 

preferences 

Preferences regarding the schedule specified by the user for the 

device. 

 

Inf.2 EV status 

 

Information on the load  

 

 

Inf 3 Flex Offer Information on the flexibility  
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Inf 4 Info for S0  the planning of maximum peak; e.g.: 2 kW @ 11 am; or 4 pm. 

(with a certain limit to be defined) 

R4 

Inf. 6 SO/dynamic 

tariff 

Information on dynamic tariff (will be sent in day ahead); load 

curves (of D-2);  

energetic class of the building, and the postal code of the house 

R 6 

Inf. 7 optimization Several charts on the impact of temperature reduction and 

associated gains and the associated earnings hour by hour over 

the entire day.  

R 7 

Inf. 8 order Temperature of the house R 8 

Inf 9 evaluate 

consumption 

hour / hour, the estimated forecast consumption from its 

appliances (kWh) 

R 9 

Inf 10 receive order hour / hour, stop time of the equipment R 10 

TABLE 63: INFORMATION PUC 4 

6.1.11.3.9 DETAILED DESCRIPTION AND REQUIREMENTS 

Requirem

ent R-ID 

Requiremen

t name 

Requirement description 

R4 info SO this information is confidential and should not be shared with other stakeholders 

R 6 Dyn tariff The dynamic tariff is confidential for ENGIE. 

R 7 optimization The array shared by the EMS ENGIE to the smart orchestrator is confidential 

for the other stakeholders. 

R 8 temperature The temperature is confidential for ENGIE 

R 9 evaluate 

consumption 

The forecast consumption is confidential for ENGIE 

R 10 flex order The flex order is confidential for ENGIE 

TABLE 64: REQUIREMENTS PUC 4 

 

6.1.11.4 PUC-5 SMART ORCHESTRATOR PROCESSING AND OPERATIONS 

6.1.11.4.1 SCOPE 

The PUC 5 is about the functions of the smart orchestrator. 

6.1.11.4.2 OBJECTIVES 

The PUC 5 has 2 objectives  

1. Provide a consumption schedule recommendation based on several criteria: 

o User preferences (permanent and ad-hoc rules) 

o Power profile of the appliance session 



Mapping between use cases and large-scale pilots  
WP1 

141/404 

 

o Linky data (permanent & real time data) 

o RES availability forecast (HLUC 1) 

o Dynamic tariff detail (HLUC 2) 

o do not exceed subscribed power 

2) Limit instantaneous power consumption. 

6.1.11.4.3 NARRATIVE OF USE CASE 

6.1.11.5 SHORT 

This use case involves an IT component that produces home level recommendations related to 

consumption scheduling and power limitation.  

 

6.1.11.6 COMPLETE 

When subscribing to the smart orchestrator’s service, the end-user selects certain “permanent” 

rules to set up his/her preferences.  

The smart Orchestrator will collect, store and consider these rules in the scheduling algorithm. 

Each time the user provides flexibility when interacting with an appliance (so called “ad-hoc” 

rules), the EMS/data platform attached to this appliance will inform the Smart Orchestrator in the 

case that the user introduces a new flexibility.  

The Smart Orchestrator will compute a new schedule considering this new flexibility and : 

• User preferences (permanent and ad-hoc rules) 

• Power profile of the appliance session 

• Linky data (permanent & real time data) 

• RES availability forecast (HLUC 1) 

• Dynamic tariff detail (HLUC 2) 

This schedule recommendation will be provided to the EMS/data platform attached to the 

appliances in order to operate them. 

For some appliance sessions, such as EV charging, the recommendation can also include the 

power level. 

The overall goal is to synchronize consumption of customer's appliances with the period of best 

prices from the power supplier to minimize the electricity bill of the consumer. In the case of local 

RES the electricity will be free and the smart orchestrator therefore will prioritize the consumption 

of such energy. 

Moreover, the smart orchestrator limits the power consumed by the end user in real time. 

The smart Orchestrator knows the power subscribed by the subscriber and knows its 

instantaneous consumption in real time. In order to prevent the Linky smart meter from tripping, 

the smart orchestrator helps control the power consumed. Indeed, before starting a device or a 

white good or an EV or any device, each EMS must request authorization from the smart 
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orchestrator. The smart orchestrator processes these requests and sends back a start or maintain 

stop order 

E.g., if the local EMS X provider wants to start a water heater, it requests authorization from the 

smart orchestrator. If the smart orchestrator estimates that the necessary power is available, it 

responds positively to the EMS and the EMS start the water heater.  Otherwise, the request is 

rejected and EMS must request this authorization later.  

In case of simultaneous requests, the smart orchestrator will process them using a priority process 

with several piles, this will be described in the D1.3. 

 

6.1.11.6.1 DIAGRAM OF USE CASE 

Under validation 

 

FIGURE 17. UML DIAGRAM OF THE USE-CASE  

 

FIGURE 18. LINK TO THE HIGH-LEVEL USE-CASES 
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6.1.11.6.2 TECHNICAL DETAILS 

6.1.11.6.2.1 ROLES 

Role ID Role name Role description 

2 Graphical User 

Interface 

Provide a graphical interface to the user 

3 EMS System which provides applications to monitor and control an energy 

system 

5 Scheduling Area 

Responsible 

A recommender for the scheduling of nominated volumes within an area 

according to a specific target 

TABLE 65: ROLES PUC 5 

 

6.1.11.6.2.2 ACTORS 

Grouping Group Description 

Business Actor Physical or legal Person that has his own interests, defined as 

"Business Goals" 

Operator Business Actor that operates a system 

Logical Actor Technical Entity that takes part in the execution of a Use Case. A 

Logical Actor can be mapped to a physical component. 

Actor name Actor 

type 

Actor description 

Smart 

orchestrator 

Logical 

actor 

In real time and depending on the context in which the home is 

located, the smart orchestrator offers each EMS an operating 

advice based on an intelligent algorithm based on data exchanged  

EMS X Logical 

actor 

Smart devices EMS (ENGIE - ThermoVault) 

 

T EMS Logical 

actor 

EV EMS 

GUI Logical 

actor 

Provide a graphical interface to the user 

TABLE 66: ACTORS PUC 5 

 

6.1.11.6.3 STEP BY STEP ANALYSIS 
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6.1.11.6.3.1 OVERVIEW OF SCENARIOS 

 

No. Scenario 

name 

Scenario description Primar

y actor 

Triggerin

g event 

Pre-

condition 

Post-

condition 

Sc. 0 Collect and 

store the data 

 

SO will collect the data, when 

need to update every X time 

(data that we need to have 

accumulated; metering data 

platform’s smart meter; 

authorization request; real time 

power consumption) 

And process/store the 

incoming data. 

Smart 

Orchestra

tor 

Each X 

times, the 

trigger is 

internal to 

collect the 

data 

The data are 

available 

The data are well 

stored and 

handled 

The data are well 

stored and 

handled 

 

Sc. 1 

 

Provide an 

advice 

The smart orchestrator is 

subscribed to the events 

coming from the EMSs, end-

users, retailer, flex manager; 

collection of the dynamic tariff). 

Provide an advice (regarding 

the information received like 

tariff dynamic /RES/ user 

preference) 

Provide consumption schedule 

recommendation  

Smart 

orchestra

tor 

 When an 

event is 

received the 

smart 

orchestrator 

process and 

store it. 

Smart 

orchestrator 

needs to be 

subscribed 

to incoming 

events. 

The events are 

well handled 

Sc. 2 Authorize to 

start of the 

devices 

Authorization to use the 

available power in order to limit 

the instantaneous power 

(conflict management / user 

preference) 

Smart 

orchestra

tor 

When a 

request is 

sent to 

consume by 

an EMS 

Smart 

orchestrator 

needs to be 

subscribed 

to incoming 

events. 

The events are 

well handled 

TABLE 67: SCENARIOS PUC 5 

6.1.11.6.4 STEPS – SCENARIOS 

6.1.11.6.4.1 SCENARIO 0 

Scenario 

name 

Sc0.  Collect and store the data 

Step 

No. 

Event Name of 

process/activi

ty 

Description of process/activity Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Require

ments, 

R-IDs 

St1.  Smart 

orchestrat

or 

scheduler 

Smart 

orchestrator 

scheduler 

Smart orchestrator that is 

triggered by its own internal 

scheduler 

Calculate Internal 

scheduler 

Inf 1 R 1 
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St2.  Connect to 

the data 

source 

Connect to 

the data 

source 

The smart orchestrator will 

connect to the data source 

(access, API) 

Connect Smart 

orchestrator 

Inf 2 R 2 

St.3  Data 

transfer 

Data transfer 

 

The smart orchestrator will 

request the data 

Receive The data 

provider 

(platform, 

EMS, back 

end, end 

user...3rd 

party) 

Inf X  

St. 4 Store the 

data 

Store the data The smart orchestrator will store 

the data 

Internal 

process 

Smart 

orchestrator 

Inf X  

St.5  Purge the 

data 

Purge the 

data 

In order to avoid the overflow, the 

data will be purged 

Internal 

process 

Smart 

orchestrator 

Inf X R 3 

TABLE 68: LISTS OF SCENARIO PUC 5 

6.1.11.6.4.2 SCENARIO 1 

Scenario name Sc1.  Receive the events 

Step 

No. 

Event Name of 

process/acti

vity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Require

ments, 

R-IDs 

St. 1.  subscribe subscribe Subscription to 

different services for 

the processing 

through the 

knowledge engine 

Subscribe Smart 

orchestrator 

    

St. 2 Event 

incoming 

Event 

incoming 

When there is a 

triggering event 

coming from one of 

the services we have 

subscribed to. 

when you are notified 

of an event that 

happen 

Process Producer of 

the event / 

notifications 

(EMS, 

platform, 3rd 

party, end 

user... ) 

  R 4 

St. 3 Calculate  th

e 

consumption 

schedule 

recommend

ation  

Calculate  th

e 

consumption 

schedule 

recommend

ation  

  

Each time there is an 

event incoming, the 

smart orchestrator 

will need to calculate 

the consumption 

schedule 

recommendation  

Calculate Smart 

orchestrator 

Inf 3 R 4 



Mapping between use cases and large-scale pilots  
WP1 

146/404 

 

St .4 Update the 

schedule 

Update the 

schedule 

Send a new 

consumption 

schedule to new 

appliances through 

their EMS if it is 

needed ; because it 

would have been 

impacted by the 

consumption 

schedule 

recommendation  

Send Smart 

orchestrator 

Inf 3 R 4 

TABLE 69: SCENARIO 1 PUC 5 

6.1.11.6.4.3 SCENARIO 2 

Scenario name Sc2.  Authorize to start of the devices 

Step 

No. 

Event Name of 

process/activity 

Description of 

process/activity 

Service Information 

producer (actor) 

Information 

exchanged 

(IDs) 

Requirem

ents, R-

IDs 

St. 1.  Receive 

request 

Receive request Receive a request 

from the EMS  

Receive EMSs Inf 4 R 4 

St. 2 Request 

instantane

ous power 

Request 

instantaneous 

power 

The instantaneous 

power will be 

requested to the 

smart metering 

platform and 

receive it. 

Send smart 

orchestrator  

Inf 5 R 4 

St. 3 Calculate  t

he 

possibility 

to start the 

appliances 

Calculate  the 

possibility to start 

the appliances 

  

The smart 

orchestrator will 

then calculate if 

there is enough 

power according 

to the contract of 

the customer. It 

will include the % 

of power that has 

been predefined 

for this user. 

Calculate Smart 

orchestrator 

Inf 6 R 5 

St .4 Answer OK 

k or KO 

Answer OK or 

KO 

The smart 

orchestrator sends 

OK or KO to the 

EMS  requester. 

Send Smart 

orchestrator 

Inf 7 R 4 

TABLE 70: SCENARIO 2 PUC 5 

6.1.11.6.5 INFORMATION EXCHANGED 
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Information 

exchange, 

ID 

Name of 

information 

Description of information exchanged Requirement, 

R-IDs 

Inf 1 Internal 

scheduler 

The time stamp of the collection R 1 

Inf 2 Connect Connection request R 2 

Inf X Diverse kind of 

data 

Diverse information coming from the data provider 

(platform, EMS, back end, end user.3rd party  

  

Inf 3 Calculate  the 

consumption 

schedule 

recommendation 

A start/stop time and a power value. (sequence as 

duration) 

R 4 

Inf 4 Request from 

EMS 

the EMS will mention the device that need to start, and 

the identification (home ID) 

R 4 

Inf 5 Instantaneous 

power 

Home ID R 4 

TABLE 71: INFORMATION EXCHANGED PUC 5 

 

6.1.11.6.6 DETAILED DESCRIPTION AND REQUIREMENTS 

Requirement 

R-ID 

Requirement 

name 

Requirement description 

R 1 internal scheduler the time stamp of the internal scheduler will not be shared and is 

internal to the service. 

R 2 connection request all the notification from the requester are confidential 

R 3 purge process in order to respect the GDPR  and contractual, the data would need to 

be purged every  X time . 

R 4  event information if there are some customer information , it should respect GPR and 

contractual 

TABLE 72: REQUIREMENTS PUC 5 

6.1.11.7 PUC-6 THE END USER TAKES THE CONTROL 

6.1.11.7.1 SCOPE 

The PUC 6 describes how the end user can takes the control in the different HLUC. 

6.1.11.7.2 OBJECTIVES 

The objective of PUC 6 is to allow the customer to remain in control of the different orders sent 

on the appliances (if he decides it). 
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6.1.11.7.3 NARRATIVE OF USE CASE 

6.1.11.7.3.1 SHORT 

Piloting modules will modify the consumption of different devices (like water heaters, space 

heaters, heat pumps,  etc.)  according to 1) comfort, 2) energy efficiency, 3) dynamic tariff or max 

res 4) flexibility. The end user needs to be able to interrupt the piloting to take back over the hand 

on the control.   

6.1.11.7.3.2 COMPLETE 

Several appliances are operated within this UC :  

• EVs are managed by the T-EMS from Trialog. 

• Home appliances (space heaters, heat pumps, water boilers) are managed by the EMS 

service provider X from ENGIE 

• Space heaters and water boilers controller provided by Thermovault. (200 households 

equipped) 

The GUIs allow to take over control from the different automatic orders sent on the different 

devices by the EMSs. 

 

6.1.11.7.4 DIAGRAM OF USE CASE 

Under validation 

 

FIGURE 19. UML DIAGRAM OF THE USE-CASE PUC 6 

` 

FIGURE 20. LINK TO THE HIGH-LEVEL USE-CASES PUC 6 
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6.1.11.7.5 TECHNICAL DETAILS 

6.1.11.7.5.1 ROLES 

Role ID Role name Role description 

3 EMS System which provides applications to monitor and control an energy system 

1 Consumer A party that consumes electricity. 

15 Flexibility service 

provider 

The Flexibility Service Provider is an entity that buys flexibility from a Flexibility 

Owner, structures it and sells it to an entity needing flexibility services such as 

a TSO or a DSO. The structuration performed by the FSP can be an 

aggregation of several flexibilities from different Flexibility Owners. The FSP 

is also a flex operator linked to a trading function 

TABLE 73: ROLES PUC 6 

6.1.11.7.5.2 ACTORS 

Grouping Group Description 

Business Actor Physical or legal Person that has his own interests, defined as 

"Business Goals" 

Operator Business Actor that operates a system 

Logical Actor Technical Entity that takes part in the execution of a Use Case. A 

Logical Actor can be mapped to a physical component. 

Actor 

name 

Actor 

type 

Actor description 

EMS logical 

actor 

System which provides applications to monitor and control an energy 

system 

End user business 

actor 

A party that consumes electricity. 

Flex 

manager 

business 

actor 

The Flexibility Service Provider is an entity that buys flexibility from a 

Flexibility Owner, structures it and sells it to an entity needing 

flexibility services such as a TSO or a DSO. The structuration 

performed by the FSP can be an aggregation of several flexibilities 

from different Flexibility Owners. The FSP is also a flex operator 

linked to a trading function 

EV charge 

point 

logical 

actor 

Equipment at process level that connect the EV to the charging 

system 
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TABLE 74: ACTORS PUC 6 

 

6.1.11.7.6 STEP BY STEP ANALYSIS 

6.1.11.7.6.1 OVERVIEW OF SCENARIOS 

No. Scenario 

name 

Scenario 

description 

Primary 

actor 

Triggering 

event 

Pre-

condition 

Post-

condition 

Sc 0. Modify 

schedule  

Modification of the 

schedule by the user 

EMS Trialog The user 

modifies the 

schedule on 

the GUI of 

Trialog 

The schedule 

was load in the 

TEMS 

The EV is charged 

when planned by 

customer  

Sc 1 Suspend the 

flexibility by 

the end user 

Suspension of flexibility 

by the user 

EMS ENGIE the user 

suspends the 

flexibility 

the flexibility 

was activated 

the flexibility is 

suspended 

Sc. 2 Back to 

business as 

usual 

Back to business as 

usual, there is no 

intelligence, no energy 

efficiency, nothing. The 

dummiest performance 

possible. 

EMS 

ThermoVault 

The end user 

will activate 

this back to 

business as 

usual mode 

The TV EMS 

management is 

activated 

The end user is in 

business as usual 

mode 

TABLE 75: SCENARIO LISTS PUC 6 

 

6.1.11.7.7 STEPS – SCENARIOS 

6.1.11.7.7.1 SCENARIO 0 

Scenario name Sc.0 - The end user asks for a rapid charge  

Step 

No. 

Event Name of 

process/activity 

Description of 

process/activity 

Service Informati

on 

producer 

(actor) 

Informati

on 

exchange

d (IDs) 

Requirem

ents, R-

IDs 

St.1 Modify schedule Modify schedule 

  

The end user 

decides to modify 

the departure time 

Send 

  

End user Inf.1   

St.2  Look for another 

customer 

Look for another 

customer 

The TEMS will 

look for another 

customer to 

respond to the flex 

manager request if 

necessary 

Search TEMS     
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St. 3 Ask the validation 

to the SO 

Ask the validation to 

the SO 

Before to send the 

information to the 

EV charge point 

the T EMS ask the 

validation to the 

smart orchestrator 

Request TEMS Inf 5   

St.4 EV 

charging modificat

ion 

EV 

charging modificati

on 

If SO, send OK ; 

The TEMS sends 

the modified 

charging schedule 

to the EV charge 

point (minutes) 

Send TEMS Inf.5   

St.5 EV 

charging modificat

ion 

EV 

charging modificati

on 

The EV charge 

point modifies the 

EV charging 

power 

And  charge at its 

maximum power  

Execute EV 

charge 

point 

Inf.5   

St. 6 SO, send KO SO, send KO if SO, send 

KO...TBD 

Send TEMS     

TABLE 76: SCENARIO 0 PUC 6 

 

6.1.11.7.7.2 SCENARIO 1 

Scenario name Sc.1 - Suspend the flexibility by the end user 

Step 
No. Event Name of 

process/activ

ity 

Description of 

process/activity 

Service Informatio

n producer 

(actor) 

Inform

ation 

excha

nged 

(IDs) 

Require

ments, 

R-IDs 

St.1 Suspend 

flexibility 

Suspend 

flexibility 

The end user decides to 

suspend its flexibility 

through the GUI, and this is 

sent to the EMS ENGIE 

Send 

  

End user Inf.11   

St.2 Invalid order Receive flex 

order 

  

The EMS invalidates 

equipment shutdown 

orders, so the stop order will 

not be been considered 

Send EMS ENGIE Inf.11   

St.3 Apply the 

order 

Apply the order The EMS will inform the flex 

manager that he has 

stopped the flexibility for the 

home of the end user 

Send EMS ENGIE Inf.11   
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St 4 Look for new 

candidate for 

flex 

Look for new 

candidate for 

flex 

  

the flex manager will look for 

another candidate for the 

flexibility  

Search Flex 

manager 

    

St 5 Inform SO Inform SO The EMS will inform the 

smart orchestrator that the 

flexibility has been stopped 

by the end user 

Report EMS ENGIE Inf 11   

TABLE 77: SCENARIO 1 PUC 6 

6.1.11.7.7.3 SCENARIO 2 

Under validation 

Scenario 

name 

Sc.2 -Back to business as usual 

Step 

No. 

Event Name of 

process/activity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Requirem

ents, R-

IDs 

St. 1 Activate 

back to 

business 

as usual 

mode 

  

Activate back to 

business as usual 

mode 

The end user pushes the 

button mechanically or 

through the user interface 

Send The end-

user 

Inf. 2 R 2 

St. 2 Inform the 

SO 

Inform the SO TV EMS inform the smart 

orchestrator about the red-

light status and the power 

rating 

Send TV EMS Inf 3 R 3 

St. 3 Schedule 

the 

heaters 

Schedule the 

heaters 

TV schedule the heaters 

according to the red-light 

status 

Send TV EMS Inf 3 R 3 

St. 4 Back to 

flexible 

mode 

Back to flexible 

mode 

After 12 hours, the heaters 

go back to flexible mode 

Send TV EMS   R 2 

TABLE 78: SCENARIO2 PUC 6 

 

6.1.11.7.8 INFORMATION EXCHANGED 

Information 

exchange, 

ID 

Name of 

informati

on 

Description of information exchanged Require

ment, R-

IDs 
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Inf.1 customer 

departure 

time 

customer departure time : time at which the vehicle must be 

charged 

R 1 

Inf.2 activate 

back to 

business as 

usual mode 

on/off  R 2 

Inf.3 inform SO red light status and the power rating R 3 

Inf 11 suspend suspension request   

TABLE 79: INFORMATION EXCHANGED PUC 6 

6.1.11.7.9 DETAILED DESCRIPTION AND REQUIREMENTS 

Requirement 

R-ID 

Requirement 

name 

Requirement description 

R 1 customer departure 

time 

  

the choice of the end user must be respected 

R 2 activate back to 

business as usual 

mode 

this information is fully confidential 

R 3 inform SO this information is confidential and can only be shared with the smart 

orchestrator but not the other stakeholders of the project. 

TABLE 80: REQUIREMENTS PUC 6 

 

6.1.11.8 PUC-7 PROVIDE DYNAMIC TARIFF TO THE END-USER 

6.1.11.8.1 SCOPE 

Under validation 

PUC 7 detailed how to provide dynamic tariff to the end-user. 

 

6.1.11.8.2 OBJECTIVES 

The different objectives of PUC 7 are: 

• Enable the customer to be aware of his/her dynamic tariff 

• Enable the customer to manage himself his appliances in order to reduce energy cost 

• Enable the customer to understand the basis of the control of his/her appliances 

6.1.11.8.3 NARRATIVE OF USE CASE 

6.1.11.8.3.1 SHORT 
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The retailer calculates and provides a dynamic tariff to the user. 

Retailer dynamic tariff is sent to the customer for him to manage his/her appliances directly or to 

understand the basis of the control of his/her appliances. 

6.1.11.8.3.2 COMPLETE 

The day before, the retailer sends the dynamic pricing to the GUI of each customer who has 

subscribed to dynamic tariff offer.  

The customer can choose to directly take control of some appliances to start or stop them to take 

into account very low or very high hourly prices. 

6.1.11.8.4 DIAGRAM OF USE CASE 

 

 

FIGURE 21. UML DIAGRAM OF THE USE CASE PUC 7 

 

FIGURE 22. LINK TO HLUC PUC 7 
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6.1.11.8.5 TECHNICAL DETAILS 

6.1.11.8.5.1 ROLES 

Role ID Role name Role description 

3 EMS System which provides applications to monitor and control an energy 

system 

1 Consumer A party that consumes electricity. 

5 Scheduling Area 

Responsible 

A recommender for the scheduling of nominated volumes within an area 

according to a specific target 

10 Retailer An   Energy   Supplier   supplies   electricity   to   or   takes electricity 

from a party connected to the Grid at an Accounting Point. 

TABLE 81: ROLES PUC 7 

6.1.11.8.5.2 ACTORS 

Grouping Group Description 

Business Actor Physical or legal Person that has his own interests, defined as 

"Business Goals" 

Operator Business Actor that operates a system 

Logical Actor Technical Entity that takes part in the execution of a Use Case. A 

Logical Actor can be mapped to a physical component. 

Actor name Actor 

type 

Actor description 

Retailer Business 

actor 

  

In real time and depending on the context in which the home is 

located, the smart orchestrator offers each EMS an operating advice 

based on an intelligent algorithm based on data exchanged  

  

Smart 

orchestrator 

Logical 

actor 

In real time and depending on the context in which the home is 

located, the smart orchestrator offers each EMS an operating advice 

based on an intelligent algorithm based on data exchanged 

  

EMS logical 

actor 

System which provides applications to monitor and control an 

energy system 
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End user business 

actor 

A party that consumes electricity. 

  

TABLE 82: ACTORS PUC 7 

 

6.1.11.8.6 STEP BY STEP ANALYSIS 

6.1.11.8.6.1 OVERVIEW OF SCENARIOS 

No. Scenario 

name 

Scenario 

description 

Primary 

actor 

Triggering 

event 

Pre-

condition 

Post-

condition 

Sc 1 Allow 

management 

of appliances 

Allow the customer to 

manage his appliance 

EMS The EMS is 

installed in the 

home of the 

customer  

The end user 

has signed his 

dynamic tariff 

contract 

The customer can 

manage his 

appliances 

through the EMS 

Sc 2 Explain 

functioning of 

appliance 

management 

to the 

customer 

Allow the customer to 

understand the 

functioning of the 

management in 

regards of the dynamic 

tariff 

EMS The customer 

has a question 

The end user 

has registered 

on the funding 

box platform 

The end user 

succeeds to post 

his question. 

TABLE 83: SCENARIO LOSTS PUC 7 

6.1.11.8.7 STEPS – SCENARIOS 

6.1.11.8.7.1 SCENARIO 1 

Scenario name Sc.1 -Allow management of appliances 

Step 

No. 

Event Name of 

process/a

ctivity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Requireme

nts, R-IDs 

St 1 receive 

dynamic price 

 receive 

dynamic 

price 

customer receive the 

dynamic price of the day 

through the GUI 

Report Service 

provider 

ENGIE 

Inf 1. R 1 

St 2 modify 

directive 

modify 

directive 

the customer can decide to 

modify the directive of 

functioning of the appliances 

,and this is sent to the 

different EMS : ENGIE , 

Trialog, GUI of the 

manufacturer back-end 

Send Customer Inf 2 

Inf 3 

Inf 4 

  

R 3  

R 4 

St 3 inform 

change 

inform 

change 

the EMS warned the smart 

orchestrator of the changes 

Send EMS Inf 5 R 5 
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St 4. inform EMS inform 

EMS 

the smart orchestrator 

informs the EMS if there is a 

risk of overcharge 

Send smart 

orchestrator 

Inf 6 R 6 

St 5 cancel 

request 

cancel 

request 

the EMS considers the alert 

and cancel the request 

send EMS Inf 7  R 7 

TABLE 84: SCENARIO 1 PUC 7 

 

6.1.11.8.7.2 SCENARIO 2 

Scenario 

name 

Sc.2- Explain functioning of appliance management to the customer 

Step 

No. 

Event Name of 

process/activity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Requireme

nts, R-IDs 

St 1 Read 

informat

ion 

Read information Look the dynamic 

price, and 

functioning of the 

different appliances 

(electric heater, EV 

charging, white 

goods 

Read Service 

provider 

ENGIE 

Inf 8 R 8 

St 2 Send 

questio

n 

Send question If there are some 

misunderstood, send 

a request on the 

platform of funding 

box 

Send Customer Inf 9 R 9 

St 3 Answer 

the 

custom

er 

Answer the customer TBD who, but the 

customer will get an 

answer on his 

request 

Send TBD Inf 10 R 10 

TABLE 85: SCENARIO 2 PUC 7 

 

6.1.11.8.8 INFORMATION EXCHANGED 

Information 

exchange, ID 

Name of 

information 

Description of information exchanged Requirement, 

R-IDs 

Inf.1 price dynamic price of the day R 1 

Inf.2 take control by 

customer 

temperature of the room R 2 

Inf.3 take control by 

the customer 

EV charging schedule R 3 
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Inf 4 take control by 

the customer 

The white goods schedule R 4 

Inf 5 smart orch. Send power requested the smart orchestrator  

Dynamic price + load curve at D-2  

energy class of the building 

Outside temperature coming from   according to the postal 

code 

R 5 

Inf 6 risk overcharge send the power overflow and ask to reduce the power. R 6 

Inf 7 cancel request previous schedule R 7 

Inf 8 inform customer dynamic price, general consumption of the home.  

consumption of the different kind  of the different 

appliances 

R 8 

Inf 9 send question customer can provide any kind of question /print screen . 

on the platform 

R 9 

Inf 10 send answer send answer to the customer on the platform R 10 

TABLE 86: INFORMATION PUC 7 

 

6.1.11.8.9 DETAILED DESCRIPTION AND REQUIREMENTS 

Requirement 

R-ID 

Requirement 

name 

Requirement description 

R 1 price The structure of these prices is confidential to ENGIE and will not be 

unveil to the other stakeholders of the project 

R 2 temperature The internal temperature will not be shared to the other stakeholders 

R 3 tbd   

R 4 tbd   

R 5 smart orchestrator energy class of the building 

outside temperature coming from meteo France according to the 

postal code 

R 6 overcharge respect the customer power limit 

R 7 cancel request EMS needs to memorize the past planification 

R 8 inform customer have information by type of equipment 

R 9 send information The GUI of the smart orchestrator would need to include “send 

question” sending back to funding box FR page 

R 10 send answer respond respecting GDPR 
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TABLE 87: REFERENCE PUC 7 

 

6.1.11.9 PUC-8 PROVIDE DYNAMIC TARIFF TO THE SMART 

ORCHESTRATOR 

6.1.11.9.1 SCOPE 

Under validation 

This PUC will explain how to provide the dynamic tariff to the smart orchestrator. 

6.1.11.9.2 OBJECTIVES 

This PUC will enable the Smart Orchestrator to take advantage of low prices to propose optimized 

appliance management. 

6.1.11.9.3 NARRATIVE OF USE CASE 

6.1.11.9.3.1 SHORT 

The retailer calculates the dynamic tariff. The retailer customer tariff is sent to the Smart 

Orchestrator for it to optimize appliance planning. In the French pilot, this is only in the case where 

the EMS Service provider is ENGIE and the Smart Orchestrator is instantiated at ENGIE. 

6.1.11.9.3.2 COMPLETE 

The retailer sends the customer tariff to the Smart Orchestrator as soon as it is calculated. 

The Smart Orchestrator takes into account user preferences and the dynamic tariff to optimize 

appliance planning . 

6.1.11.9.4 DIAGRAM OF USE CASE 

 

FIGURE 23. UML DIRAGRAM OF USE CASE PUC 8 
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FIGURE 24. LINK TO HLUC PUC 8 

6.1.11.9.5 TECHNICAL DETAILS 

6.1.11.9.5.1 ROLES 

Role ID Role name Role description 

3 EMS System which provides applications to monitor and control an energy 

system 

5 Scheduling Area 

Responsible 

A recommender for the scheduling of nominated volumes within an area 

according to a specific target 

10 Retailer An   Energy   Supplier   supplies   electricity   to   or   takes electricity 

from a party connected to the Grid at an Accounting Point. 

TABLE 88: ROLES PUC 8 

6.1.11.9.5.2 ACTORS 

Actor name Actor type Actor description 

Retailer Business 

actor 

  

In real time and depending on the context in which the home is 

located, the smart orchestrator offers each EMS an operating 

advice based on an intelligent algorithm based on data 

exchanged  

Smart 

orchestrato

r 

Logical 

actor 

In real time and depending on the context in which the home is 

located, the smart orchestrator offers each EMS an operating 

advice based on an intelligent algorithm based on data 

exchanged 

EMS logical 

actor 

System which provides applications to monitor and control an 

energy system  

TABLE 89: ACTORS PUC 8 
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6.1.11.9.6 STEP BY STEP ANALYSIS 

6.1.11.9.6.1 OVERVIEW OF SCENARIOS 

No. Scenario 

name 

Scenario 

description 

Primary 

actor 

Triggering 

event 

Pre-

condition 

Post-

condition 

Sc 

1 

transmit the 

dynamic tariff 

to the smart 

orchestrator 

transmit the dynamic 

tariff to the smart 

orchestrator 

retailer The EMS 

wants to 

transmit the 

dynamic tariff 

to the SO 

The end user 

has 

subscribed to 

the dynamic 

tariff 

The dynamic 

tariff has been 

transmitted to the 

smart 

orchestrator 

TABLE 90: SCENARIO LIST PUC 8 

6.1.11.9.7 STEPS – SCENARIOS 

6.1.11.9.7.1 SCENARIO 1 

Scenario 

name 

Sc.1 - transmit the dynamic tariff to the smart orchestrator 

Step 

No. 

Event Name of 

process/activity 

Description of 

process/activity 

Service Information 

producer 

(actor) 

Informati

on 

exchange

d (IDs) 

Requireme

nts, R-IDs 

St 1 Compute 

dynamic 

price 

Compute dynamic 

price 

the retailer computes 

the dynamic price from 

the epex spot (day 

ahead latest 4 pm) 

calculate retailer Inf 1 R 1 

St 2 Send the 

price to 

EMS 

ENGIE 

Send the price to 

EMS ENGIE 

  

Send the price to EMS 

ENGIE  (day ahead) 

send retailer Inf 1 R 1 

St 3 Send the 

price to 

SO 

Send the price to 

SO 

  

EMS ENGIE will send 

the price to the smart 

orchestrator 

send EMS ENGIE Inf 1 R 1 

St 4 Compute 

optimizatio

n from SO 

Compute 

optimization from 

SO 

the smart orchestrator 

will calculate its 

optimization from the 

price received 

calculate SO Inf 2 R 2 

TABLE 91: SCENARIO 1 PUC 8 

 

6.1.11.9.8 INFORMATION EXCHANGED 
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Information 

exchange, 

ID 

Name of 

information 

Description of information exchanged Requirement, 

R-IDs 

Inf.1 price price compute according to the ENGIE algorithm 

from the epex spot, and this is confidential 

R1  

Inf.2 optimization appliances schedules and advices R 2 

TABLE 92: INFORMATION PUC 8 

 

6.1.11.9.9 DETAILED DESCRIPTION AND REQUIREMENTS 

Requirement 

R-ID 

Requirement 

name 

Requirement description 

R1 Price this is confidential to ENGIE and should not be shared with the other 

stakeholders from the project except the smart orchestrator 

R 2 Optimization do not exceed the power limit 

TABLE 93: REQUIREMENTS PUC 8 

 

6.1.11.10 PUC-9 PROVIDE FLEXIBILITY TO THE GRID  

6.1.11.10.1 SCOPE 

Under validation 

 

PUC 9 explains how to provide the flexibility to the grid like TSO, but not for DSO. 

6.1.11.10.2 OBJECTIVES 

The objectives of the PUC 9 are to: 

• Evaluate flexibility capacities 

• Dispatch flexibility requests to Flexibility Owners 

6.1.11.10.3 NARRATIVE OF USE CASE 

6.1.11.10.3.1 SHORT 

A Flexibility Service Provider (FSP) evaluates the flexibility capacities and provide flexibility to the 

TSO in the framework of a contract. 

6.1.11.10.3.2 COMPLETE 

A TSO must continuously balance global electricity production and consumption in the network 

that it is in charge of. To this end, it can get balancing capacities it needs from FSPs. 
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A FSP evaluates flexibility capacities (electricity production power or electricity consumption 

power) of its own Flexibility Owners (FOs) and with  each of them, it agrees on amounts of 

capacities and availability planning. Then the FOs dispatch flexibility requests to a subset of 

appliances. 

6.1.11.10.4 DIAGRAM OF USE CASE 

 

FIGURE 25. UML DIAGRAM OF THE USE CASE PUC 9 

 

FIGURE 26. LINK TO HLUC PUC 9 

6.1.11.10.5 TECHNICAL DETAILS 

6.1.11.10.5.1 ROLES 

Role ID Role name Role description 

3 EMS System which provides applications to monitor and control an energy 

system 

15 Flexibility Service 

Provider 

The Flexibility Service Provider is an entity that buys flexibility from a 

Flexibility Owner, structures it and sells it to an entity needing flexibility 

services such as a TSO or a DSO. The structuration performed by the 

FSP can be an aggregation of several flexibilities from different Flexibility 

Owners. The FSP is also a flex operator linked to a trading function 

 TSO Transport Service Operator, in France RTE 

 smart meter smart meters can provide (real-time) data for various purposes and types 

of users. 

TABLE 94: ROLES PUC 9 
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6.1.11.10.5.2 ACTORS 

Actor name Actor type Actor description 

EMS logical actor System which provides applications to monitor and control an 

energy system. 

Flexibility 

Service 

Provider 

business 

actor 

  

The Flexibility Service Provider is an entity that buys flexibility 

from a Flexibility Owner, structures it and sells it to an entity 

needing flexibility services such as a TSO or a DSO. The 

structuration performed by the FSP can be an aggregation of 

several flexibilities from different Flexibility Owners. The FSP 

is also a flex operator linked to a trading function. 

TSO business 

actor 

Transport Service Operator, in France RTE 

smart meter logical actor smart meters can provide (real-time) data for various purposes 

and types of users. 

TABLE 95: ACTORS PUC 9 

 

6.1.11.10.6 STEP BY STEP ANALYSIS 

6.1.11.10.6.1 OVERVIEW OF SCENARIOS 

No. Scen

ario 

name 

Scenario 

description 

Prim

ary 

actor 

Triggering 

event 

Pre-condition Post-

conditio

n 

Sc 1 offer 

flexibili

ty 

offer flexibility to the 

energy market from 

Trialog/ EMS ENGIE 

EMS The EMS 

subscribed to a 

contract for the 

TSO 

The contract is subscribed 

with the customer in order to 

manage his appliances and 

offer flexibility 

The energy 

market 

receives 

the flex 

offer from 

the EMS 

TABLE 96: SCENARIO LIST PUC 9 

 

6.1.11.10.7 STEPS – SCENARIOS 

6.1.11.10.7.1 SCENARIO 1 

Scenario 

name 

Sc.1 -offer flexibility 
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Ste

p 

No. 

Event Name of 

process/activ

ity 

Description of 

process/activity 

Servic

e 

Informati

on 

producer 

(actor) 

Information 

exchanged 

(IDs) 

Require

ments, 

R-IDs 

St 1 Send 

flexibility 

Send flexibility 

  

EMS ENGIE sent its 

flexibility capacity to 

the flex manager 

Send EMS 

ENGIE 

Inf 1 R 1 

St 2 Send 

flexibility 

Send flexibility 

  

EMS Trialog sent its 

flexibility capacity to 

the flex manager 

Send EMS 

Trialog 

Inf 2 R 1 

St 

3 

Bid 

flexibilit

y 

Bid flexibility Flex manager 

aggregate its 

flexibility and 

offer a flexibility 

bid to RTE 

Calcul

ate 

Flex 

manager 

Inf 3 R 1 

St 4 Buy 

flexibility 

Buy flexibility RTE will buy the 

flexibility from the 

flex manager 

Send RTE Inf 4 R 2 

St 5     Flexibility manager 

will deploy the 

flexibility constraint 

on the different EMS 

Send Flexibility 

manager 

    

St 6     Each EMS will apply 

its flexibility on its 

equipment 

Send EMS  Inf    

TABLE 97: SCENARIO 1 PUC 9 

 

6.1.11.10.8 INFORMATION EXCHANGED 

Information 

exchange, 

ID 

Name of 

information 

Description of information exchanged Requirement, 

R-IDs 

Inf.1 flex power available + planning effacement  from ENGIE R 1 

Inf.2 flex power available + planning effacement  from Trialog R 1 

Inf.3 flex 

aggregation 

aggregation of the flexibility from the FR pilot  R 1 

Inf 4 RTE buy the 

flex 

validation of RTE on the flexibility offer on different periods R 1 

TABLE 98: INFORMATION EXCHANGED PUC 9 
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6.1.11.10.9 DETAILED DESCRIPTION AND REQUIREMENTS 

Requirement 

R-ID 

Requirement 

name 

Requirement description 

R 1 flex  confidential information  

R 2 RTE control and validate the flexibility  

TABLE 99: REQUIREMENTS PUC 9 

6.1.11.11 HLUC1: MAXIMIZE USE OF LOCAL RES 

6.1.11.11.1 SCOPE AND OBJECTIVE OF USE CASE 

The HLUC "Maximize use of local RES  " is part of the super EPIC " maximize the use of local 

ENR”. 

The goal is to maximize the self-consumption of locally produced renewable energy for individuals 

and/or community. 

The direct actors involved into this service are: 

• The service provider 

• And the end user (municipalities or energy communities). 

The Indirect actors are: 

• The DSO 

• The energy provider 

• The equipment providers 

• The settlers/ maintenance providers 

• The cloud service provider. 

Concerning the business model, the value proposition is as follow, service provider enables 

customers to maximize the use of the local* RES  by  synchronizing automatically consumption 

with periods of renewable energy production  

*local: Delimited by the high-level grid connection point 

The key Partners are not in detail 

• DSO (Enedis) 

• local company for appliances installation and maintenance 

• Telco provider (for SMS & geolocation) 
 

The custom segments are  

• residential energy prosumers- end user with battery, PV, 

• local community-Customers: energy community, prosumers, end-user, collectivity,  



Mapping between use cases and large-scale pilots  
WP1 

167/404 

 

 

HLUC 
TITLE 

HLUC DESCRIPTION 

Maximize use of  
local RES  

This use case describes how to synchronize the consumption of appliances with the 
period of RES energy production (from PV on the roof of the city hall like Sandro School 
and the parking). This aim to maximize the self-consumption of municipal public 
buildings and potential LEC ; 
The end-user and the service provider are informed of the period of the RES production. 
The end-user can setup/monitor its appliances (EV, heat pump, ... )  remotely/locally by 
using different interfaces.   
The service provider can activate client's appliances automatically accordingly to 
customers settings. 
The end-user can impose some predefined mode for the energy consumption from the 
housing. 
The end-user stays the master of has the control on the system. the service. 
All data exchanges are secured. KPI: 
 / % KWh of energy consumed coming from local RES in comparison to the total RES 
production. 
Rate of consumption without modifying its uses compared to the rate of renewable 
energy consumed 
Number of remote activation successfully completed per day / number of activation 
requested / day 

 

6.1.11.11.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

The Pradet ecosystem is made up of houses, buildings for individuals who may belong 
to one or more energy communities of local players and an energy community from the 
town hall. The Town hall Community Is made up of: 

• a municipal technical center, a gymnasium and a school all equipped with 
photovoltaic panels from 2020 to 2021. When not in self-consumption, they produce 
energy 

• A smart parking equipped with solar carport system & EV charging  

• The town hall of Le Pradet has a fleet of municipal electric vehicles  

 

On this diagram, you can see on the left the municipality energy community with the 
different technological bricks (PV, EV, appliances, smart meter and the EMS). On the 
right, you can see the individual home, building that could composed a local energy 
community. We are going to install/use (PV, EV, appliances, the Linky smart meter and 
HEMS, heater, EV charging hot water thanks, HVAC) . 
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6.1.11.11.3 NAMED ITEMS 

6.1.11.11.3.1 ACTORS: 

• DSO: Distribution System Operator – ENEDIS -  

• Service Provider: Entity that is providing a service to a Prosumer  : ThermoVault / Trialog  

/Gfi /YNCREA 

• Customers 

• Platforms 

o Smart Orchestrator 

o Interoperability layer framework 

o EV charging platform 

o Metering platform 

o Manufacturing back end 

o EMS provider 

• Devices 

o Local EMS devices 

 

HLUC 

name 

Role 

ID 

Role name Role description 

HLUC 1. 

Max RES 

1 Consumer A party that consumes electricity. 

2 Graphical User Interface Provide a graphical interface to the user 

3 EMS System which provides applications to monitor and control a transmission 

grid and the output of the connected power plants from a centralized 
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location, typically the control center. A DMS typically has interfaces to 

other EMS. 

4 Energy Management 

LAN 

Virtual field bus in the smart home, mainly used for energy management 

functions. 

5 Scheduling Area 

Responsible 

A recommender for the scheduling of nominated volumes within an area 

according to a specific target 

6 Interoperability layer  The interoperability layer facilitates communication between two types of 

systems: devices and software components. And allows their automatic 

discovery. 

7 Smart Meter The Smart Meter is a combination of the following meter-related functions 

from the Smart Metering reference architecture: Metrology functions 

including the conventional meter display (register or index) that are under 

legal metrological control. When under metrological control, these 

functions shall meet the essential requirements of the MID; One or more 

additional functions not covered by the MID. These may also make use of 

the display; Meter communication functions 

8 Metered data collector A party responsible for meter reading and quality control of the reading. 

9 Distributor's Exchange 

management system 

Exchange management system, an internet portal set up by the distributor 

that allows exchange between electricity suppliers and the distributor 

11 Manufacturer back end Appliances manager 

12 Process component Equipment at process level 

13 Devices Hardware-based device which physically implements a technical function 

14 DER Small unit which generates energy, and which is connected to the 

distribution grid. Loads which could modify their consumption according to 

external set points are often also considered as DER 

TABLE 100: ROLES HLUC1 

 

6.1.11.11.3.2 ORDER PRIORITIES: 

This will explain the politics of end points piloting (priority if order contact, who takes control of 

whom, what priority order on whom?). 

• Enedis: The meter transmits a binary computer signal ("on/off") for each of the virtual 

contacts based on the electricity supplier's offer. A downstream actuator turns the devices 

on or off. 

• GFI: To receive the local PV production forecast at the beginning of the day for the smart 

orchestration to compute a consumption schedule recommendation maximizing RES. For 

the case of the community PV energy management, to obtain the PV production of 

municipal buildings and municipality power consumption is needed in order to start energy 

data analysis. 
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• The T-EMS sends a range of acceptable power to the smart orchestrator, and then 

modifies the charging schedule of the EVs according to the smart orchestrator advice. 

•  The TV EMS calculates an optimal schedule of the appliance consumption, considering 

the household PV production and baseline consumption forecast. Intra-day this schedule 

can be overrules by on/ff actions by the orchestrator in case e.g. the power limitation is 

exceeded, or low-cost PV power is injected into the grid. YNCREA: The smart orchestrator 

will ensure the power limitation, that the consumption schedule proposed does not exceed 

the subscribed power. 

• User : the instruction given by the end user has priority over all systems (all) 

6.1.11.11.3.3 NECESSARY DEVICES: 

For both HLUC, the appliances are composed of: 

• Washing machine 19 

• Dishwasher 19 

• Dryer 19 

• Water heater controller (X houses to be recruited) 

• Space heater (depends on number of heaters in the house) 

• EV charging kiosks (3) 
 

The technologies available will be among others :  

• TBD 

o Protocol of the retailer 

o Protocol of the metering data platform 

• REST(TV) 

• SPINE (JSON) 

• Flex protocol 

• MQTT(TV) (transport) 

• WIFI  (IP) 

• PLC (Power Line Communication) 

• SPINE : for residential 

• EEBUS 

• OCPP 1.6 /2.0/2.1 (to be validated later) 

 

6.1.11.11.3.4 ENVIRONMENT: 

 Environment in the field of residential and municipal buildings.  

And can address the town of Le Pradet, and the Island of l’” isle du Levant”. 

6.1.11.11.3.5 BUILDINGS: 

Residential: single home organized in energy community 

Municipal buildings: 
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• Parking places with EV charging (150 places with X places for EV charging and Y with 

solar carport) 

• Town hall 

• Municipal technical center 

• Primary school 

• Gymnasium 

We are still in acquisition phase of different buildings. 

 

6.1.11.11.4 STEP BY STEP ANALYSIS OF USE CASE: 

With point of view (e.g. end user) 

• End-user will set up its preferences about the different devices in their Graphic User 

Interface. 

• End-user may have detailed information (real-time and historical data visualization) of their 

power/energy consumption. 

• End-user will receive information on the renewable energy that are locally produced and  

how much of its power will be consumed by the customer, and how much will be shared to 

the grid, and show the energy flow.(feed-in PV to the grid) 

• End-user have its appliances that are automatically handle according to PV production, its 

settings ; potentially based on certain rules they have created (e.g., charge the EV  at 06:00 

and turn it off at 07:00) or based on events e.g. charge the EV half an hour after sunset 

and turn it off at sunrise 

• End-user will remain the master and be able to stop the service (device control) on demand 

• End-user can have information on the status of its connected/active devices (on, off). 

 

6.1.11.11.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

6.1.11.11.5.1 ENERGY PRODUCTION AND PILOTING SEQUENCE 
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FIGURE 27. SEQUENCE DIAGRAM HLUC 1 
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At some point there are some PV production. Then information are incorporated to the smart 

orchestrator which calculate the most convenient way the time the power is available.  
ITE 

6.1.11.11.6  REGULATIONS OR OTHER CONSTRAINS 

Self-consumption has a legislative framework. It can be total or partial, individual or collective, at the scale 

of a building, a condominium or a neighborhood. 

Whatever the option, in accordance with the law (n° 2017-227 of 24 February 2017), the power 

generation facility shall be declared to the Distribution Network Manager (DSO) to which the installation 

belongs (ENEDIS in 95% of cases). The declaration is materialized by the signature of an agreement with 

the DSO. 

 

Total individual self-consumption (consume all that is produced):  

The installation must be sized so that local production never exceeds the needs of the household 

or building.  

This case mainly concerns small installations below 36 kVA (without surplus injection). For these, 

the consumer signs “self-consumption without injection" agreement with Enedis. 

Procedure for activating individual self-consumption:  

• Make a connection request to Enedis 

• validate the connection proposal and the Enedis contract 

• Enedis carries out any work required for the connection. 

• Enedis starts up the production plant 

 

Total collective self-consumption:  

The law (n° 2017-227 of 24 February 2017) authorizes collective self-consumption, which is defined as 

"the supply of electricity between one or more producers and one or more final consumers linked together 

within a legal entity and whose extraction and injection points are located downstream of the same 

electricity distribution station". 

Stages of the self-consumption project:  

• The legal entity representing the stakeholders in the project studies with Enedis the integration of 

the project into the grid. If necessary, it applies for a connection. 

• The legal entity signs a collective self-consumption agreement with Enedis and, where applicable, 

the connection proposal. 

• Enedis carries out any work required for the connection, and if Linky has not yet been deployed, 

installs a communicating meter at each producer and consumer. 

• Enedis starts up the collective self-consumption installation.  

After commissioning, the Enedis IT system measures, calculates and publishes the quantities of energy 

needed to carry out the operation, based on load curves, and makes them available to the parties involved. 
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6.1.11.12 HLUC2:  

6.1.11.12.1 SCOPE AND OBJECTIVE OF USE CASE 

The HLUC "User appliances management" is part of the super EPIC "Dynamic tariff and use 

management". 

The goal of the “Dynamic tariff and use management” is to minimize the cost of consumption by 

using smart appliances to consume during the best periods of the dynamic tariff 

The direct actors involved into this service are: 

• The energy supplier 

• The service provider 

• And the end user. 

The Indirect actors are: 

• The DSO 

• The BRP 

• The flex manager 

• The equipment providers 

• The settlers/ maintenance providers. 

Concerning the business model, the value proposition is to enable customers to reduce their bill 

by providing a dynamic tariff, a control system to optimize their behavior to the tariff and a 

monitoring support.   

The keys Partners are not in detail 

• Energy provider who is the owner of the business model 

• DSO 
 
The custom segments are the Residential energy consumers. 

The revenue streams are based on services sales (success fee, fixed fee), Rent or sell the 
HEMS box, electricity sales and appliance sales or rent. 

Among the "Dynamic tariff and use management" HLUCs we have chosen to present the 

one relating to "user appliances management": 

HLUC TITLE HLUC DESCRIPTION 

User appliances 
management 
the end-user can 
manage remotely 
or locally its 
appliances 

This use case will test how to synchronize the consumption of customer's appliances 
with the period of best prices from the power supplier to minimize the electricity bill of 
the consumer. 
The end-user is informed of the different price periods. 
The end-user can setup/monitor its appliance for them to follow at best his price 
schedules to minimize his/her bill. (EV, heat pump, water heater, space heater, .... )  
by using App/ Web interfaces.   
The end-user can impose some predefined mode for the energy consumption from 
the housing (Priority setup) 
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Each service provider can activate the client's appliances it has in charge 
automatically accordingly to customers settings and preferences 
The orchestrator function makes sure that the different service providers active in the 
house do not foresee to exceed external constraints (max capacity, auto 
consumption forecast, instantaneous consumption, user preferences, .) 
The end-user stays the master of the service. 
The flexibility manager will behave as if the flexibility is monetized and study the 
opportunity to valorize it on different value pockets. (The architecture of the flexibility 
manager will depend on the interoperability layer framework.) 
All data exchanges are secured.  
KPI: 
€ savings / Day or month thanks to the optimization of the dynamic tariff 
kWh avoided consumption / day or month thanks to intelligent piloting of appliances 

 

6.1.11.12.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

The Pradet ecosystem is made up of houses, buildings for individuals who may belong 
to one or more energy communities of local players.  In this use case, we first focus on 
houses (apartment), buildings for individuals. 

On this diagram, you can see the individual home, building. We are going to install/use 
(EV, appliances, the Linky smart meter and HEMS, heater controller, EV charging, hot 
water controller, Heat pump controller)  

 

 

 

6.1.11.12.3 NAMED ITEMS 

6.1.11.12.3.1 ACTORS: 

• DSO: Distribution System Operator – ENEDIS -  
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• Energy supplier/Energy provider who is the owner of the energy contract - ENGIE 

• Flexibility manage: entity that buys flexibility from a Flexibility Owner, structures it and 
sells it to an entity needing flexibility services such as a TSO or a DSO. The structuration 
performed by the FSP can be an aggregation of several flexibilities from different 
Flexibility Owners. The Flexibility Operator is not a trader and cannot exchange energy 
but only provide services. (ENGIE - ThermoVault) 

• Service Provider: Entity that is providing a service to a Prosumer or a Flexibility Owner. : 

ThermoVault / Trialog  /Gfi /YNCREA 

6.1.11.12.3.2 ORDERS PRIORITIES: 

This will explain the politics of end points piloting (priority if order contact, who takes control of 

whom, what priority order on whom?). 

• ENGIE : we start by managing by the optimization of consumption in relation to the dynamic 

tariff, and then on this planning of equipment operation, we will add a schedule of punctual 

deletion orders, in order to ensure flexibility at the network level. 

• Enedis: The meter transmits a binary computer signal ("on/off") for each of the virtual 

contacts based on the electricity supplier's offer. A downstream actuator turns the devices 

on or off. 

• TRIALOG : The T-EMS sends a range of acceptable power to the smart orchestrator, and 

then modifies the charging schedule of the EVs according to the smart orchestrator advice. 

• TV: Receive local PV production forecast and real-time household consumption, to create 

a schedule for the heating appliances. 

• YNCREA :The smart orchestrator will ensure the power limitation, that the consumption 

schedule proposed does not exceed the subscribed power. 

 

6.1.11.12.3.3 NECESSARY DEVICES: 

The appliances are composed of: 

• Washing machine (20) 

• Dishwasher (20) 

• Dryer (20) 

• Heat pump (5) 

• Boilers controller (200)//2 TV 

• Space heater controller (TV/ENGIE) 

• EV charging kiosks (2) 
 

The technologies available will be among others 

• TBD 

o Protocol of the retailer 

o Protocol of the metering data platform 

• REST(TV) 

• SPINE (JSON) 

• Flex protocol 
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• MQTT(TV) 

• WIFI  

• PLC (Power Line Communication) 

• SPINE 

• EEBUS 

• OCPP 1.5/ 1.6 /2.0/2.1 (to be validated later)  

6.1.11.12.3.4 ENVIRONMENT: 

Residential: home  

 

6.1.11.12.4 STEP BY STEP ANALYSIS OF USE CASE: 

With point of view (e.g. end user) 

• End-user will set up its preferences about the different devices in their Graphic User 

Interface. 

• End-user may have detailed information (real-time and historical data visualization) of their 

power/energy consumption. 

• End-user will receive information on the current tariff 

• End-user have its appliances that are automatically handle according to its settings and 

the tariff ; potentially based on certain rules they have created (e.g., charge the EV  at 

06:00 and turn it off at 07:00) or based on events e.g. charge the EV half an hour after 

sunset and turn it off at sunrise 

• End-user will remain the master and be able to stop the service (flexibility or device control) 

on demand 

• End-user can have information on the status of its connected/active devices (on, off). 

6.1.11.12.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

6.1.11.12.5.1 USER PREFERENCE FOR PILOTAGE 
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FIGURE 28. USER PREFERENCE FOR PILOTAGE 

6.1.11.12.5.2 USER PREFERENCE FOR FLEXIBILITY 



 

 

 

FIGURE 29. USER PREFERENCE FOR FLEXIBILITY PART 2 
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6.1.11.12.6   REGULATIONS OR OTHER CONSTRAINTS 

Concerning energy offers, the major regulation applicable is the French Energy Code. 

Concerning flexibility, flexibility mechanisms rules are detailed in the following: 

• Capacity remuneration mechanism3:    

“The capacity mechanism aims to ensure the security of electricity supply in France 

during winter peak periods. It is based on the obligation of covering peak hour 

consumption by the obligated players and on the certification and valuation of 

production and deletion capacities. 

The operators undertake to make their capacities (MW) available during winter peak 

periods. In exchange, RTE provides them with guarantees (certification) that they can 

sell to the obligated players. The obligated players demonstrate each year that they can 

cover the consumption of their perimeter during winter peak periods. To do so, they 

acquire an equivalent number of guarantees. The obligated players are the suppliers, 

as well as the network operators for their losses and the final consumers, who, for all 

or part of their consumption, do not obtain their supplies from a supplier.” 

• Balancing market4: ==> the balancing mechanism allows an entity to be remunerated 

for its activated electrical power if RTE activates its offer to rebalance the network. 

o The tertiary reserve is activated in order to supplement the secondary reserve 

previously activated by RTE if the latter is insufficient or depleted to respond to 

the imbalance in the network, or to replace the primary and secondary reserves, 

or to anticipate a future imbalance on the power grid. 

o French producers and consumers via deletion aggregators but also foreign 

players can participate in the adjustment mechanism. Unlike primary and 

secondary reserves, the tertiary reserve is manually activated by RTE thanks to 

the balancing mechanism. 

o Actors propose adjustment offers to RTE for one day. Producers can therefore 

propose to increase or decrease their electricity production and clearing 

operators can propose to decrease consumption if production is higher than 

consumption. 

o The balancing mechanism is therefore an organized market where RTE is the 

buyer of these proposed offers and triggers the erasure capacities or generation 

capacities up or down, according to the proposed conditions and according to its 

needs. 

o In order to activate the offers on the balancing mechanism, RTE carries out the 

selection in two stages. First, RTE selects the offers that can technically meet its 

balancing needs. Then, using these technical criteria, RTE will rank the offers 

from the least costly to the most costly. It will then activate the least expensive 

offer. Indeed, when it activates the balancing mechanism, RTE's role is to 

respect a technical and economic hierarchy of the offers available to it. In the 

 
3 https://www.services-rte.com/fr/decouvrez-nos-offres-de-services/participez-au-mecanisme-de-capacite.html 

4 https://www.services-rte.com/files/live/sites/services-rte/files/pdf/Mecanisme%20d'ajustement/20190901_MARE_Section-1.pdf 
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case of power deletions, the power deletion operator will therefore be 

remunerated for the sum initially requested from RTE for the power deleted, if 

RTE activates its offer. 

 

6.2 GERMANY 

6.2.1 BUSINESS OBJECTIVES - NORDERSTEDT 

6.2.1.1 DESCRIPTION 

6.2.1.1.1 NAME: MAXIMIZE UTILIZATION OF WIND ENERGY 

Maximize utilization of own wind energy in the northern part of Germany whilst reducing 

hydrocarbon-based energy production. As well, an extension of existing power cables should 

be prevented or minimized even if new E-Vehicles will be attached to the grid network. 

 

6.2.1.1.2 SCOPE 

In order to reduce the use of hydrocarbon-based power generation, Stadtwerke Norderstedt 

(SN) wants to provide all own customers with and maximize utilization of wind energy. 

This Business Use Case covers the user centric and premises related behaviour 

inclusive interaction with the relevant grid partner. Grid-relevant High Level Use Cases 

regarding e.g. information, actions and results may be treated as given and may be not 

detailed here. 

 

6.2.1.1.3 OBJECTIVES 

Create a local energy community to  

• maximize utilization of wind energy,  

• minimize use of hydrocarbon-based power production 

• minimize compensation of very high costs energy gaps 

• minimize black out risk 

• minimize extension of network infrastructure and power cables 

by: 

• stimulating “demand is following volatile wind production as efficient as possible”, which 

leads to a paradigm change from today’s process “production follows demand” 

 

6.2.1.1.4 NARRATIVE OF BUSINESS CCASE 

6.2.1.1.4.1 SHORT 
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The intention of Stadtwerke Norderstedt (SN) is to organize SN customers as Local Energy 

Community, aggregating individual prosumers in order to increase efficiency to maximize 

consumption of wind energy and, if applicable, local PV energy of individual prosumers. 

 

6.2.1.1.4.2 COMPLETE 

This business case aggregates prosumers into a local energy community. The prosumers are 

envisioned to combine their flexibility in consumption to increase efficiency of use of energy 

and reduce congestion in the SN grid.  

The alignment of power demand following the production needs some kind of stimulation 

representing the forecast of expected power availability. 

This allows the users to adapt their consumption by planning the usage of devices accordingly. 

It includes shifting the start of a device as well modulation (increase or decrease) of power 

consumption according to the capabilities of devices. 

The user will be supported by an Energy Manager which automatically manages the 

orchestration of the smart devices (shifting or modulating) according to preferences set by the 

user. 

 

The configuration in the Local Community of Norderstedt will mainly consist of premises 

equipped with  

• White Goods Appliances able to shift the start of power consumption 

• Heat-Pumps able to shift the start of and/or modulate power consumption 

• E-vehicles able to shift the start of and/or modulate power consumption 

• and an energy manager which manages the orchestration 

• an APP offering a dashboard for information exchange and preferences setting 
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6.2.1.2 DIAGRAM 

 

 

 

6.2.1.3 DETAILS 

6.2.1.3.1 ROLES AND ACTORS 

6.2.1.3.1.1 ROLE: DSO 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Provide energy and manage congestions at grid connection point 

o Exchange energy consumption information with user (via ESP (forecast) and 

Smart Meter) 

o Exchange energy production forecasts with External Service Provider 

o Manage active power limitation with ESP (tariff schema adjustment) and user 

(direct power limitation) 

Actor 

DSO 

 

6.2.1.3.1.2 ROLE: EXTERNAL SERVICE PROVIDER 
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Party  

Stadtwerke Norderstedt 

Responsibility 

• Provide and exchange relevant information with the user 

o Collect estimated energy production forecast from energy provider 

o Collect estimated energy consumption forecast from user 

o Calculate time-based tariffs reflecting energy and consumption 

o Send time-based tariff information to user to offer price-based adjustment of 

energy consumption 

o Provide and exchange relevant information with the user via a dashboard 

Actor 

Energy-Service-Provider (ESP) 

 

6.2.1.3.1.3 ROLE: EXTERNAL INFORMATION PROVIDER 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Collect and exchange grid-centric information with grid partners 

o Collect energy production forecasts from grid-energy provider 

o Exchange consumption status and forecasts with ESP and DSO 

Actor 

Energy-Information-Provider (EIP) 

 

6.2.1.3.1.4 ROLE: ENERGY MANAGER (PREMISES) 

Party  

Premises Energy Manager 

Responsibility 

• Collect power consumption information from Smart Appliances 

• Send power consumption information to DSO 

• Send Energy consumption status to App GUI 

• Receive time-based tariff information from External Service Provider 

• Exchange information with attached Smart Appliances, HVAC devices and E-Vehicle 

charging stations 

Actor 
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Premises-Energy-Manager (PEM) 

 

6.2.1.3.1.5 ROLE: SMART DEVICES 

Party  

Washing Machine, Dish Washer, Tumble Dryer 

Responsibility 

• Manage Flex Start operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Smart Appliances (S-Appl) 

 

 

Party  

Heat-Pump 

Responsibility 

• Manage Flexible Operation initiated by preferences set by the User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Heat-Pump (Heat-Pump) 

 

 

Party  

EV 

Responsibility 

• Manage Flex-Charging operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

EV-Charging-Station (EVCS) 

 

6.2.1.3.1.6 ROLE: SMART METER 



NAME OF THE DELIVERABLE 

WP1 

 187 | 404  

Party  

Smart Meter 

Responsibility 

• Measure consumption and production at the grid connection point (GCP) 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

Smart Meter 

 

6.2.1.3.1.7 ROLE: APP-GUI 

Party  

App GUI 

Responsibility 

• Manage information exchange with the user 

o Provide all energy- and non-energy related information to the User 

o Enable preference settings by the User 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

App GUI 

 

6.2.1.3.1.8 ROLE: USER 

Party  

User 

Responsibility 

• Collect Preference options from App GUI 

• Provide Preferences for specific behaviour or actions via the App GUI 

• Initiate manual and automated operations with all attached devices 

Actor 

User 
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6.2.1.3.2 DEVICES AND PLATFORMS 

Device  No. App 

Protocol 

Localization Technology 

Smart 

Appliances 

     

 Dishwasher 50 SPINE HAN SHIP + Wifi 

   SPINE cloud SHIP cloud to 

cloud 

 Washing 

Machine 

50 SPINE HAN SHIP + Wifi 

    cloud SHIP cloud to 

cloud 

 Dryer 50 SPINE HAN SHIP + Wifi 

    cloud SHIP cloud to 

cloud 

 Heat-pump  10 SPINE HAN SHIP + 

Ethernet 

 Wall-box 10 SPINE HAN SHIP + 

Ethernet 

APP-GUI      

 IPad / Android 

Tablet 

   HTTPS + Wifi 

PEM      

 Premises 

Energy 

Management 

System 

75 SPINE HAN SHIP + 

Ethernet / WIFI  

   SPINE cloud SHIP cloud to 

cloud 
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6.2.1.3.3 ENVIRONMENT 

The pilot will mainly target the private- and residential area. 

 

6.2.1.3.4 BUILDINGS 

This pilot will run in 75 dwellings (apartments / duplexes or detached houses) in the region of 

Norderstedt. 

 

6.2.1.4 STEP BY STEP ANALYSIS 

Overall philosophy 

 

 

Step 1: ESP provides flex tariffs and DSO manages delivery conditions and congestions. 

 

 

Step 2: Premises Energy Manager manages demand of devices following the offer of 

production 
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Step 3a: User allows flexible consumption of energy managed by a Premises Energy Manager 

 

 

Step 3b: User allows flexible consumption of energy by manual interaction 
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6.2.2 BUSINESS OBJECTIVES - HAMBURG 

6.2.2.1 DESCRIPTION 

6.2.2.1.1 NAME: MAXIMISATION OF THE PARALLEL CHARGE OF THE EV’S 

In the hotels, it is important to fulfil the wishes of the guests and to have all EVs of the hotel 

guests charged with the necessary energy for their next trip, taking into account the availability 

of energy, the costs for the charging process and the electrical restrictions caused by the 

limited energy withdrawal from the grid of the energy suppliers, taking into account the parallel 

energy withdrawal by the hotel. 

6.2.2.1.2 SCOPE 

In order to enable the simultaneous charging of the hotel guest electrical vehicles, taking into 

account the availability of energy in the network, the Stromnetze Hamburg (SH) will connect 

the hotels with their communication platform using the BSI certified SMGW.  

This Business Use Case covers the user centric and premises related behavior 

inclusive interaction with the relevant grid partner. Grid-relevant High Level Use Cases 

regarding e.g. information, actions and results may be treated as given and may be not 

detailed here. 

 

6.2.2.1.3 OBJECTIVES 

Create an energy communication network to  

• maximize utilization of wind energy,  

• minimize use of hydrocarbon-based power production 

• minimize compensation of very high costs energy gaps 

• minimize black out risk 

• minimize extension of network infrastructure and power cables 

by 

• enable a “coordinated charging process”, taking into account the “energy supply in the 

grid” and the local own demand as well as the needs of all those who will be supplied 

by the same electrical connection line 

 

6.2.2.1.4 NARRATIVE OF BUSINESS CCASE 

6.2.2.1.4.1 SHORT 

The intention of Stromnetze Hamburg (SH) is to organize SH customers as Local Energy 

Community, aggregating individual customer demands in order to increase efficiency to 

maximize consumption of energy without any restrictions. 

 

6.2.2.1.4.2 COMPLETE 
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This business case aggregates prosumers into a local energy community. The prosumers are 

envisioned to combine their flexibility in consumption to increase efficiency of use of energy 

and reduce congestion in the SH grid.  

The alignment of power demand following the production needs some kind of stimulation 

representing the forecast of expected power availability. 

This allows the Hotels to adapt their consumption by planning the charging of EV’s accordingly.  

The Hotel will be supported by an Energy Manager which automatically manages the 

orchestration of the charging stations (shifting or modulating) according to preferences set by 

the Hotel guest. 

 

The configuration in the Local Community of Hamburg will mainly consist of premises 

equipped with  

• E-vehicles able to shift the start of and/or modulate power consumption 

• and an energy manager which manages the orchestration 

• an APP offering a dashboard for information exchange and preferences setting 

6.2.2.2 DIAGRAM 
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6.2.2.3 DETAILS 

6.2.2.3.1 ROLES AND ACTORS 

6.2.2.3.1.1 ROLE: DSO 

Party  

Stromnetze Hamburg 

Responsibility 

• Provide energy and manage congestions at grid connection point 

o Exchange energy consumption information with user (via ESP (forecast) and 

Smart Meter) 

o Exchange energy production forecasts with External Information Provider 

o Manage active power limitation with ESP (tariff schema adjustment) and user 

(direct power limitation) 

Actor 

DSO 

 

6.2.2.3.1.2 ROLE: EXTERNAL SERVICE PROVIDER 

Party  

Fraunhofer 

Responsibility 

• Provide and exchange relevant information with the premises/Hotel 

o Collect estimated energy production forecast from energy provider 

o Collect estimated energy consumption forecast from user 

o Calculate time-based tariffs reflecting energy and consumption 

o Send time-based tariff information to premises to offer price-based adjustment 

of energy consumption 

Actor 

Energy-Service-Provider (ESP) 

 

6.2.2.3.1.3 ROLE: ENERGY MANAGER (PREMISES) 

Party  

Premises Energy Manager 

Responsibility 

• Collect power consumption information from Smart Appliances 

• Send power consumption information to DSO 

• Receive time-based tariff information from External Service Provider 

• Exchange information with attached E-Vehicle charging stations 
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Actor 

Premises-Energy-Manager (PEM) 

 

6.2.2.3.1.4 ROLE: SMART DEVICES 

Party  

EV 

Responsibility 

• Manage Flex-Charging operation initiated by hotel guest 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

EV-Charging-Station (EVCS) 

 

6.2.2.3.1.5 ROLE: APP-GUI 

Party  

App GUI 

Responsibility 

• Manage necessary charging information exchange with the hotel reception 

o Provide all energy- and non-energy related information to the hotel reception 

o Enable preference settings by the hotel guest like departure time for IEC 61851-

1 EV’s 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

App GUI 

 

6.2.2.3.1.6 ROLE: HOTEL GUEST 

Party  

Hotel guest 

Responsibility 

• Organise the activities with the CPO Collect Preference options from App GUI 

• Provide Preferences for specific behaviour or actions via the App GUI for IEC 61851-1 

EV’s 

• Initiate charging process from the EV 

Actor 

User 

6.2.2.3.1.7 ROLE: CPO: CHARGE POINT OPERATOR 
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Party  

Wirelane 

Responsibility 

• Manage all charging services for billing and authorisation process 

Actor 

Wirelane 

 

6.2.3 DEVICES AND PLATFORMS 

Device  No. App 

Protocol 

Localization Technology 

Smart 

Appliances 

     

 Wall-box 45 SPINE HAN SHIP + 

Ethernet 

APP-GUI      

 IPad / Android 

Tablet / 

windows PC 

   HTTPS + Wifi 

PEM      

 Premises 

Energy 

Management 

System 

15 SPINE HAN SHIP + 

Ethernet / WIFI  

   SPINE cloud SHIP cloud to 

cloud 

 

6.2.3.1.1 ENVIRONMENT 

The pilot will mainly target the commercial area. 

 

6.2.3.1.2 BUILDINGS 

This pilot will run in 15 hotels in the region of Hamburg 
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6.2.3.2 STEP BY STEP ANALYSIS 

Overall philosophy 

 

 

Step 1: ESP provides flex tariffs and DSO manages delivery conditions and congestions. 

 

 

Step 2: Premises Energy Manager manages demand of devices following the offer of 

production 
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Step 3: User allows flexible consumption of energy managed by a Premises Energy Manager 
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6.2.4 HLUC1: MAXIMIZE UTILIZATION OF RENEWABLE ENERGY @ GRID 

CONNECTION POINT 

6.2.4.1 DESCRIPTION 

6.2.4.1.1 NAME 

Maximize utilization of renewable energy @ grid connection point 

 

6.2.4.1.2 SCOPE 

In order to reduce the use of hydrocarbon-based power generation, Stadtwerke Norderstedt 

(SN) wants to provide all own customers with and maximize utilization of wind energy. 

By offering time based flexible tariffs, SN tries to stimulate the use of energy following the 

availability of wind energy in the area of North Germany near Norderstedt. 

By notifying a load limitation, SN uses another way to advice or stimulate the user to react on 

limited power conditions. 

The user offers flexibility in terms of programming the devices to run in times the energy price 

is representing the availability of energy. This helps SN to maximize the utilization of wind 

energy instead of hydrocarbon-based energy production (see HLUC3: Offer flexible energy 

consumption in premises) 

 

6.2.4.1.3 OBJECTIVES 

Create the basis for a  

• stimulation of the user to offer flexible consumption of energy to enable the paradigm 

change from today’s process “production follows demand” towards “demand is 

following volatile wind production as efficient as possible”  

• maximal utilization of wind energy,  

by 

• representing the availability of wind energy and the consumption forecast of the user 

via flexible tariffs 

• managing critical load situations @ grid connection point 

 

6.2.4.1.4 NARRATIVE OF HIGH LEVEL USE CASE 

6.2.4.1.4.1 SHORT 

This HLUC describes the steps and sequences where the ESP collects all necessary data 

from DSO, wind energy provider and premises to be able to calculate and elaborate the tariff 

information on a time base that stimulates the user or premises energy manager to consume 

energy when it fits best to the availability of energy. 
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6.2.4.1.4.2 COMPLETE 

This HLUC describes the steps and sequences where the ESP collects all necessary data 

from  

• the premises’ EMS: Premises’ energy demand forecast (Scenario 1) 

• DSO/wind energy provider: premises’ energy demand (Scenario 2a) 

to be able to calculate and elaborate the tariff information on a time base (Scenario 2a) that 

stimulates the user or premises energy manager to consume energy when it fits best to the 

availability of energy (Scenario 1). In case of inability to deliver the premises’ energy demand, 

the DSO may have to impose a limit on the premises’ power consumption (Scenario 2b). 

 

 

 

6.2.4.1.5 DIAGRAM 
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6.2.4.2 DETAILS 

6.2.4.2.1 ROLES AND ACTORS 

6.2.4.2.1.1 ROLE: DSO 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Provide energy and manage congestions at grid connection point 

o Exchange energy consumption information with user (via ESP (forecast) and 

Smart Meter) 

o Exchange energy production forecasts with External Service Provider 

o Manage active power limitation with ESP (tariff schema adjustment) and user 

(direct power limitation) 

Actor 

DSO 

 

6.2.4.2.1.2 ROLE: EXTERNAL SERVICE PROVIDER 

 

Stadtwerke Norderstedt 

Responsibility 

• Provide and exchange relevant information with the user 

o Collect estimated energy production forecast from energy provider 

o Collect estimated energy consumption forecast from user 

o Calculate time-based tariffs reflecting energy and consumption 

o Send time-based tariff information to user to offer price-based adjustment of 

energy consumption 

o Provide and exchange relevant information with the user via a dashboard 

Actor 

Energy-Service-Provider (ESP) 

 

6.2.4.2.1.3 ROLE: EXTERNAL INFORMATION PROVIDER 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Collect and exchange grid-centric information with grid partners 
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o Collect energy production forecasts from grid-energy provider 

o Exchange consumption status and forecasts with ESP and DSO 

Actor 

Energy-Information-Provider (EIP) 

 

6.2.4.2.1.4 ROLE: ENERGY MANAGER (PREMISES) 

Party  

Premises Energy Manager 

Responsibility 

• Collect power consumption information from Smart Appliances 

• Send power consumption information to DSO 

• Send Energy consumption status to App GUI 

• Receive time-based tariff information from External Service Provider 

• Exchange information with attached Smart Appliances, HVAC devices and E-Vehicle 

charging stations 

Actor 

Premises-Energy-Manager (PEM) 

 

6.2.4.2.1.5 ROLE: SMART DEVICES 

Not relevant in this HLUC 

 

6.2.4.2.1.6 ROLE: APP-GUI 

Party  

App GUI 

Responsibility 

• Manage information exchange with the user 

o Provide all energy- and non-energy related information to the User 

o Enable preference settings by the User 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

App GUI 

 

6.2.4.2.1.7 ROLE: USER 
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Party  

User 

Responsibility 

• Collect Preference options from App GUI 

• Provide Preferences for specific behavior or actions via the App GUI 

• Initiate manual and automated operations with all attached devices 

Actor 

User 

 

6.2.4.3 STEP BY STEP ANALYSIS 

6.2.4.3.1 OVERVIEW OF SCENARIOS 

• ESP (SN) provides time based flexible tariffs to stimulate the user / PEM to adjust 

consumption of energy following wind energy availability 

• In critical load situations @ grid connection point, the DSO notifies / advices ESP or 

user / PEM with load limitations to enable grid stabilization 

 

6.2.4.3.2 STEPS – SCENARIOS 

6.2.4.3.2.1 SCENARIO 1: ESP OFFERS TIME BASED FLEXIBLE TARIFFS 

• ESP collects all relevant information to enable calculation of time-based tariffs for 

energy consumption 

o Request / receive status information @ grid connection point from DSO 

o Request / receive wind energy production forecast from EIP 

o Request / receive consumption forecast from premises 

▪ about actual energy consumption 

▪ about forecasted energy consumption 

• ESP calculates / updates time based flexible tariffs 

• ESP notifies user / PEM about new update of flexible tariffs 
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HLUC1-Seq 1.1 - ESP collects all relevant information 
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HLUC1-Seq 1.2 - ESP collects all consumption forecast from premises 

 

 

HLUC1-Seq 1.3 - ESP provides time-based flex tariffs to premises 

 

6.2.4.3.2.2 SCENARIO 2: MANAGEMENT OF CRITICAL LOAD SITUATIONS @ GRID 

CONNECTION POINT 
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• DSO collects status @ grid connection point 

o Request / receive consumption forecast from premises 

▪ about actual energy consumption 

▪ about forecasted energy consumption 

o Check status information @ grid connection point 

• DSO calculates critical load situation 

• In case of critical load situation @ grid connection point DSO notifies  

o In case of less time critical situation 

▪ ESP to adapt flexible tariffs 

o In case of critical situation @ grid connection point 

▪ User / PEM about a load limitation @ grid connection point 

 

 

HLUC1-Seq 2.1 - DSO collects status @ gcp 
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HLUC1-Seq 2.2 - DSO manages congestion @ gcp 

 

6.2.5 HLUC2: MAXIMIZE UTILIZATION OF DER ENERGY CONSUMPTION IN 

PREMISES 

6.2.5.1 DESCRIPTION 

6.2.5.1.1 NAME 

Maximize utilization of DER energy consumption in premises 

 

6.2.5.1.2 SCOPE 

This use case covers the energy related management inside the premises. 

Hereby the energy manager collects all production forecasts and conditions coming from own 

DER systems like PV panels on the roof of the own premises, the offer from Energy Service 

provider outside and possible congestion information from the DSO. 

Mapped with the demands regarding energy consumption of the devices inside the premises 

the manager orchestrates single demands to a common solution which as much as possible 

fits to the preferences the user has set. The energy manager typically can re-schedule the 

starting point of a shiftable device or can ask devices to modulate energy consumption in case 

they can increase or decrease load. This supports preferences like use my own PV energy 

first, then use DER (wind) energy from the grid. 

 

6.2.5.2 OBJECTIVES 

Create the basis for the 

• orchestration of all energy demands inside the premises 

• maximal utilization of preferences set by the user 

o optimize self-consumption 
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o optimize use of wind energy 

o use hydrocarbon-based energy as fallback solution 

by 

• collecting all forecasts and conditions from grid side 

• collecting all demands and offers inside the premises 

• collecting all preferences set by the user 

to orchestrate the devices to perform according to the needs and to fulfil the preferences 

regarding energy consumption as much as possible 

 

6.2.5.2.1 NARRATIVE OF HIGH LEVEL USE CASE 

6.2.5.2.1.1 SHORT 

This HLUC describes how the PEM orchestrates the scheduling and modulation of 

consumption for its connected devices. 

 

6.2.5.2.1.2 COMPLETE 

Based on 

• available and relevant information coming from e.g. 

o set personal preferences  

o dashboard information like advertised opportunities  

o contract  

o PV-system forecast, if applicable 

o flex tariff information from SN 

o actual grid power limitations  

o ad hoc decisions by the user like manual start of a device 

the premises energy manager orchestrates the scheduling of consumption for each device, 

programmed to be flexible or able to modulate power consumption. 
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6.2.5.3 DIAGRAM 
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6.2.5.4 DETAILS 

6.2.5.4.1 ROLES AND ACTORS 

6.2.5.4.2 ROLE: DSO 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Provide energy and manage congestions at grid connection point 

o Exchange energy consumption information with user (via ESP (forecast) and 

Smart Meter) 

o Exchange energy production forecasts with External Information Provider 

o Manage active power limitation with ESP (tariff schema adjustment) and user 

(direct power limitation) 

Actor 

DSO 

 

6.2.5.4.3 ROLE: EXTERNAL SERVICE PROVIDER 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Provide and exchange relevant information with the user 

o Collect estimated energy production forecast from energy provider 

o Collect estimated energy consumption forecast from user 

o Calculate time-based tariffs reflecting energy and consumption 

o Send time-based tariff information to user to offer price-based adjustment of 

energy consumption 

o Provide and exchange relevant information with the user via a dashboard 

Actor 

Energy-Service-Provider (ESP) 

 

6.2.5.4.4 ROLE: EXTERNAL INFORMATION PROVIDER 

Party  

Stadtwerke Norderstedt 

Responsibility 



NAME OF THE DELIVERABLE 

WP1 

 210 | 404  

• Collect and exchange grid-centric information with grid partners 

o Collect energy production forecasts from grid-energy provider 

o Exchange consumption status and forecasts with ESP and DSO 

Actor 

Energy-Information-Provider (EIP) 

 

6.2.5.4.5 ROLE: ENERGY MANAGER (PREMISES) 

Party  

Premises Energy Manager 

Responsibility 

• Collect power consumption information from Smart Appliances 

• Send power consumption information to DSO 

• Send Energy consumption status to App GUI 

• Receive time-based tariff information from External Service Provider 

• Exchange information with attached Smart Appliances, HVAC devices and E-Vehicle 

charging stations 

Actor 

Premises-Energy-Manager (PEM) 

 

6.2.5.4.6 ROLE: SMART DEVICES 

Party  

Washing Machine, Dish Washer, Tumble Dryer 

Responsibility 

• Manage Flex Start operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Smart Appliances (S-Appl) 

 

 

Party  

Heat-Pump 

Responsibility 
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• Manage Flexible Operation initiated by preferences set by the User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Heat-Pump (Heat-Pump) 

 

 

Party  

EV 

Responsibility 

• Manage Flex-Charging operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

EV-Charging-Station (EVCS) 

 

6.2.5.4.7 ROLE: APP-GUI 

Party  

App GUI 

Responsibility 

• Manage information exchange with the user 

o Provide all energy- and non-energy related information to the User 

o Enable preference settings by the User 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

App GUI 

 

6.2.5.4.8 ROLE: USER 

Party  

User 

Responsibility 

• Collect Preference options from App GUI 

• Provide Preferences for specific behavior or actions via the App GUI 
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• Initiate manual and automated operations with all attached devices 

Actor 

User 

 

6.2.5.5 STEP BY STEP ANALYSIS 

6.2.5.5.1 OVERVIEW OF SCENARIOS 

• PEM collects preferences from user 

• PEM optimizes self-consumption 

• PEM optimizes use of DER (wind) energy from grid 

• PEM uses hydrocarbon-based energy in case of fallback needed 

 

6.2.5.5.2 STEPS – SCENARIOS 

6.2.5.5.2.1 SCENARIO 1: PEM OPTIMIZES SELF-CONSUMPTION 

 

• PEM collects all relevant forecast information from own DER / PV system 

o Request / receive actual energy production from Inverter 

o Request / receive weather forecast (if available and applicable) 

• PEM uses actual / forecasted energy production capacity for the orchestration 

• With these information PEM manages premises related energy demands, see HLUC3 
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HLUC2-Seq 1.1 - PEM collects actual PV-INV production 

 

 

6.2.5.5.2.2 SCENARIO 2: PEM OPTIMIZES USE OF DER (WIND) ENERGY FROM GRID 

• PEM notifies / ESP requests the actual and forecasted power consumption of premises 

• PEM requests / ESP notifies new / actual list of time based flexible tariffs 

• PEM may have received load limitation information @ grid connection point from DSO 

• PEM for the orchestration 
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HLUC1-Seq 1.2 - ESP collects all consumption forecast from premises 

 

 

HLUC1-Seq 1.3 - ESP provides time-based flex tariffs to premises 
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HLUC2-Seq 2.3 – DSO notifies active power limitation @ gcp 

 

• With this information, PEM manages premises related energy demands, see HLUC3 

 

6.2.5.5.2.3 SCENARIO 3: PEM COLLECTS PREFERENCES FROM USER 

• PEM requests / user sets preferences for the overall behaviour regarding energy 

management 

• PEM uses preference information for the orchestration 

 

 

HLUC2-Seq 3 – PEM collects preferences from user 
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6.2.6 HLUC3: GRID STABILITY VIA POWER LIMITATION AT GRID CONNECTION 

6.2.6.1 DESCRIPTION 

6.2.6.1.1 NAME 

Grid stability via power limitation at grid connection 

6.2.6.1.2 SCOPE 

This use case enables the DSO to manage overload scenarios. A power limitation setpoint or 

power profile over time will be sent by the DSO to limit consumption of residential and 

commercial buildings 

6.2.6.2 OBJECTIVES 

Create the basis for the 

• management the power consumption in the grid  

by 

• monitoring all premises 

• adaption the power consumption of the premises via EMS management of all smart 

devices of the premises 

to adapt the power consumption for each premises to get the right power consumption in a 

grid and to avoid black out or bad voltage situations.  

 

6.2.6.2.1 NARRATIVE OF HIGH LEVEL USE CASE 

6.2.6.2.1.1 SHORT 

This HLUC describes how the PEM orchestrates the modulation of consumption for its 

connected devices. 

 

6.2.6.2.1.2 COMPLETE 

Based on 

• Information from all premises  

• Information from the grid  

the premises energy manager orchestrates the scheduling of consumption adhoc based on 

the information from the service platform for each device to modulate power consumption. 

 



NAME OF THE DELIVERABLE 

WP1 

 217 | 404  

 

 

6.2.6.3 DIAGRAM 

Will be updated soon! 

 

6.2.6.4 DETAILS 

6.2.6.4.1 ROLES AND ACTORS 

6.2.6.4.2 ROLE: DSO 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Provide energy and manage congestions at grid connection point 

o Exchange energy consumption information with user (via ESP (forecast) and 

Smart Meter) 

o Exchange energy production forecasts with External Information Provider 

o Manage active power limitation with ESP (tariff schema adjustment) and user 

(direct power limitation) 

Actor 

DSO 

 

6.2.6.4.3 ROLE: EXTERNAL INFORMATION PROVIDER 

Party  

Stadtwerke Norderstedt 

Responsibility 
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• Collect and exchange grid-centric information with grid partners 

o Collect energy production forecasts from grid-energy provider 

o Exchange consumption status and forecasts with ESP and DSO 

Actor 

Energy-Information-Provider (EIP) 

 

6.2.6.4.4 ROLE: ENERGY MANAGER (PREMISES) 

Party  

Premises Energy Manager 

Responsibility 

• Collect power consumption information from Smart Appliances 

• Send power consumption information to DSO 

• Send Energy consumption status to App GUI 

• Receive time-based tariff information from External Service Provider 

• Exchange information with attached Smart Appliances, HVAC devices and E-Vehicle 

charging stations 

Actor 

Premises-Energy-Manager (PEM) 

 

6.2.6.4.5 ROLE: SMART DEVICES 

Party  

Washing Machine, Dish Washer, Tumble Dryer 

Responsibility 

• Manage Flex Start operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Smart Appliances (S-Appl) 

 

 

Party  

Heat-Pump 

Responsibility 

• Manage Flexible Operation initiated by preferences set by the User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 
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Actor 

Heat-Pump (Heat-Pump) 

 

 

Party  

EV 

Responsibility 

• Manage Flex-Charging operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

EV-Charging-Station (EVCS) 

 

6.2.6.4.6 ROLE: APP-GUI 

Party  

App GUI 

Responsibility 

• Manage information exchange with the user 

o Provide all energy- and non-energy related information to the User 

o Enable preference settings by the User 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

App GUI 

 

6.2.6.5 STEP BY STEP ANALYSIS 

6.2.6.5.1 OVERVIEW OF SCENARIOS 

• PEM collects power consumption from the grid 

• PEM optimizes self-consumption 

• PEM optimizes energy consumption on the grid 

 

6.2.6.5.2 STEPS – SCENARIOS 

6.2.6.5.2.1 SCENARIO 1: PEM OPTIMIZES SELF-CONSUMPTION 

 

• PEM collects all relevant forecast information from own DER / PV system 

o Request / receive actual energy production from Inverter 
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o Request / receive weather forecast (if available and applicable) 

• PEM uses actual / forecasted energy production capacity for the orchestration 

• With these information PEM manages premises related energy demands, see HLUC3 

 

HLUC2-Seq 1.1 - PEM collects actual PV-INV production 

 

6.2.6.5.2.2 SCENARIO 2: PEM OPTIMIZES ENERGY CONSUMPTION ON THE GRID 

• PEM notifies / ESP requests the actual and forecasted power consumption of premises 

• PEM may have received load limitation information @ grid connection point from DSO 

• PEM for the orchestration 

 

 

HLUC1-Seq 1.2 - ESP collects all consumption forecast from premises 
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HLUC2-Seq 2.3 – DSO notifies active power limitation @ gcp 

 

• With this information, PEM manages premises related energy demands, see HLUC3 

 

6.2.6.5.2.3 SCENARIO 3: PEM COLLECTS POWER CONSUMPTION FROM THE GRID 

• PEM send required data from the premises to generate the complete overview of the 

grid 

Diagram will be coming soon 

HLUC2-Seq 3 – PEM collects power consumption from the grid 

 

6.2.7 HLUC4: OFFER FLEXIBLE ENERGY CONSUMPTION IN PREMISES 

6.2.7.1 DESCRIPTION 

6.2.7.1.1 NAME 

Offer flexible energy consumption in premises 

 

6.2.7.1.2 SCOPE 

In order to reduce the use of hydrocarbon-based power generation, Stadtwerke Norderstedt 

(SN) wants to provide all own customers with and maximize utilization of wind energy. 

By offering time based flexible tariffs, SN tries to stimulate the use of energy following the 

availability of wind energy in the area of North Germany near Norderstedt. Next to this, in case 

of grid congestion the DSO can instruct the grid connection point to limit power consumption 

for specific time period. 
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In case the premises have an own DER system like a PV system on the roof, the user / PEM 

can set preferences to first maximize self-consumption and secondly use the wind energy of 

SN. 

In this HLUC, the user offers flexibility in terms of programming the devices to run in times the 

availability of own PV DER energy and/or energy price of SN is representing the availability of 

energy. This helps user and SN to maximize the utilization of DER energy instead of 

hydrocarbon-based energy production. 

 

6.2.7.1.3 OBJECTIVES 

• reduce the use of hydrocarbon-based power generation 

• maximize utilization of wind energy. 

By  

• offering time based flexible tariffs 

• limiting power consumption for a specific time period 

• first maximizing self-consumption  

• secondly using the wind energy of SN 

 

6.2.7.1.4 NARRATIVE OF HIGH LEVEL USE CASE 

6.2.7.1.5 SHORT 

In this HLUC, the user offers flexibility in terms of programming the devices to run in times the 

availability of own PV DER energy and/or energy price of SN is representing the availability of 

energy.  

6.2.7.1.6 COMPLETE 

This HLUC describes different options for users and devices to offer flexibility by shifting and/or 

modulating their power consumption, such as: 

• White Goods: 

o Flexible start 

• Heat Pumps 

o Heat Pump flexibility 

o Incentive based power consumption management (still open for decision in 

Norderstedt) 

o Limitation of Power Consumption 

• EV charging  

o Coordinated EV charging (via flexible tariffs and/or incentives) 

o Overload Protection by EV charging curtailment (PWM) 
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6.2.7.1.7 DIAGRAM 
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6.2.7.2 DETAILS 

6.2.7.2.1 ROLES AND ACTORS 

6.2.7.2.1.1 ROLE: DSO 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Provide energy and manage congestions at grid connection point 

o Exchange energy consumption information with user (via ESP (forecast) and 

Smart Meter) 

o Exchange energy production forecasts with External Information Provider 

o Manage active power limitation with ESP (tariff schema adjustment) and user 

(direct power limitation) 

Actor 

DSO 

 

6.2.7.2.1.2 ROLE: EXTERNAL SERVICE PROVIDER 

Not used in this scenario 

 

6.2.7.2.1.3 ROLE: EXTERNAL INFORMATION PROVIDER 

Not used in this scenario 

 

6.2.7.2.1.4 ROLE: ENERGY MANAGER (PREMISES) 

Party  

Premises Energy Manager 

Responsibility 

• Collect power consumption information from Smart Appliances 

• Send power consumption information to DSO 

• Send Energy consumption status to App GUI 

• Receive time-based tariff information from External Service Provider 

• Exchange information with attached Smart Appliances, HVAC devices and E-Vehicle 

charging stations 

Actor 

Premises-Energy-Manager (PEM) 
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6.2.7.2.1.5 ROLE: SMART DEVICES 

Party  

Smart Appliances, here: Washing Machine, Dish Washer, Tumble Dryer 

Responsibility 

• Manage Flex Start operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Smart Appliances (S-Appl) 

 

 

Party  

Heat-Pump 

Responsibility 

• Manage Flexible Operation initiated by preferences set by the User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Heat-Pump (Heat-Pump) 

 

 

Party  

EV 

Responsibility 

• Manage Flex-Charging operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

EV-Charging-Station (EVCS) 

 

6.2.7.2.1.6 ROLE: SMART METER 

Party  
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Smart Meter 

Responsibility 

• Measure consumption and production at the grid connection point (GCP) 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

Smart Meter 

 

6.2.7.2.1.7 ROLE: APP-GUI 

Party  

App GUI 

Responsibility 

• Manage information exchange with the user 

o Provide all energy- and non-energy related information to the User 

o Enable preference settings by the User 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

App GUI 

 

6.2.7.2.1.8 ROLE: USER 

Party  

User 

Responsibility 

• Collect Preference options from App GUI 

• Provide Preferences for specific behavior or actions via the App GUI 

• Initiate manual and automated operations with all attached devices 

Actor 

User 

 

6.2.7.2.2 DEVICES AND PLATFORMS 
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Device  App 

Protocol 

Localization Technology 

Smart 

Appliances 

    

 Dishwasher SPINE HAN SHIP + Wi-Fi 

  SPINE cloud SHIP cloud to cloud 

 Washing 

Machine 

SPINE HAN SHIP + Wi-Fi 

   cloud SHIP cloud to cloud 

 Dryer SPINE HAN SHIP + Wi-Fi 

   cloud SHIP cloud to cloud 

 Heat-pump  SPINE HAN SHIP + Ethernet 

 Wall-box SPINE HAN SHIP + Ethernet 

APP-GUI     

 IPad / Android 

Tablet 

  HTTPS + Wi-Fi 

PEM     

 Premises 

Energy 

Management 

System 

SPINE HAN SHIP + Ethernet / WIFI  

  SPINE cloud SHIP cloud to cloud 

 

6.2.7.3 STEP BY STEP ANALYSIS 

6.2.7.3.1 OVERVIEW OF SCENARIOS 

The user offers flexibility in power consumption by 

• initiating a flexible start of the washing machine, dishwasher or tumble dryer 

• allowing a heat pump to react on flexibility offers and own preferences to adapt power 

consumption accordingly 

• initiate a flexible charging of the e-vehicle to react on flexibility offers and own 

preferences to adapt power consumption accordingly 

• manually start a device 
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6.2.7.3.2 STEPS – SCENARIOS 

6.2.7.3.2.1 SCENARIO 1: FLEX START OF WHITE GOODS 

Flex Start of White Goods 

 

 

 

6.2.7.3.2.2 SCENARIO 2: HEAT PUMP FLEXIBILITY 

Heat Pump Flexibility 
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6.2.7.3.2.3 SCENARIO 3: LIMITATION OF POWER CONSUMPTION 

Limitation of Power Consumption 
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6.2.7.3.2.4 SCENARIO 4: COORDINATED EV CHARGING 

Coordinated EV charging 
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6.2.7.3.2.5 SCENARIO 5: OVERLOAD PROTECTION BY EV CHARGING CURRENT 

CURTAILMENT 

Overload Protection by EV Charging Current Curtailment 
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6.2.7.3.2.6 SCENARIO 6: MONITORING OF POWER CONSUMPTION 

Unscheduled monitoring of power consumption 
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6.2.7.3.2.7 SCENARIO 7: MONITORING OF GRID CONNECTION POINT 

Monitoring of Power Consumption @ grid connection point 

 

6.2.7.3.2.8 SCENARIO 8: FLEXIBLE TARIFFS 

TBD 

6.2.7.3.2.9 SCENARIO 9: FORECAST AT GRID CONNECTION POINT 

Forecast of energy consumption @ grid connection point 

Allocation of energy consumption for planned-in devices and experience regarding un-planned 

consumption 

6.2.8 HLUC5: PROVIDE DASHBOARD TO INFORM USER ABOUT STATUS AND 

STIMULATE TO USE OPPORTUNITIES 

6.2.8.1 DESCRIPTION 

6.2.8.1.1 NAME 
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Provide dashboard to inform user about status and stimulate to use opportunities 

 

6.2.8.1.2 SCOPE 

• This use case describes the collection of information for an app showing a dashboard 

that customers can use review their current energy consumption, energy production, 

tariffs, power limits, and running processes. Users will also be able to configure their 

energy management preferences as described in HLUC 2 Scenario 3. 

 

6.2.8.1.3 OBJECTIVES 

• Provide an overview of  

o current energy consumption 

▪ at GCP 

▪ at devices 

o running jobs (e.g. washing machine, heat pump) 

o current PV production 

o premises’ consumption forecast 

o current power limitation 

o current (flexible) tariff 

• Allow users to configure energy management preferences (see HLUC 2 Scenario 3) 

 

6.2.8.1.4 NARRATIVE OF HIGH LEVEL USE CASE 

6.2.8.1.4.1 SHORT 

In order to fulfil the objective, the required information must be collected and made available 

to the app. 

6.2.8.1.4.2 COMPLETE 

This HLUC describes how information about the current energy consumption can be obtained 

using 

• Flexible Start, Scenario 1 – Announcement of plan 

• Monitoring of Power Consumption 

• Monitoring of Grid Connection Point 

• Self-Consumption Optimization by Heat Pump Flexibility, Scenario 1 - Monitor heat 

pump compressor's power consumption flexibility 

 

Also, it describes what other sources of information to use to offer the user a dashboard in an 

App, such as 
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o Current power limitation 

o PV Energy production 

o Premises’ consumption forecast 

o Tariff information 

 

6.2.8.2 DIAGRAM 
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6.2.8.3 DETAILS 

6.2.8.3.1 ROLES AND ACTORS 

6.2.8.3.1.1 ROLE: DSO 

Party  

Stadtwerke Norderstedt 

Responsibility 

• Provide energy and manage congestions at grid connection point 

o Exchange energy consumption information with user (via ESP (forecast) and 

Smart Meter) 

o Exchange energy production forecasts with External Information Provider 

o Manage active power limitation with ESP (tariff schema adjustment) and user 

(direct power limitation) 

Actor 

DSO 

 

6.2.8.3.1.2 ROLE: EXTERNAL SERVICE PROVIDER 

Not used in this scenario 

 

6.2.8.3.1.3 ROLE: EXTERNAL INFORMATION PROVIDER 

Not used in this scenario 

 

6.2.8.3.1.4 ROLE: ENERGY MANAGER (PREMISES) 

Party  

Premises Energy Manager 

Responsibility 

• Collect power consumption information from Smart Appliances 

• Send power consumption information to DSO 

• Send Energy consumption status to App GUI 

• Receive time-based tariff information from External Service Provider 

• Exchange information with attached Smart Appliances, HVAC devices and E-Vehicle 

charging stations 

Actor 

Premises-Energy-Manager (PEM) 
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6.2.8.3.1.5 ROLE: SMART DEVICES 

Party  

Smart Appliances, here: Washing Machine, Dish Washer, Tumble Dryer 

Responsibility 

• Manage Flex Start operation initiated by User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Smart Appliances (S-Appl) 

 

 

Party  

Heat-Pump 

Responsibility 

• Manage Flexible Operation initiated by preferences set by the User 

o Exchange all relevant information with PEM 

o Align and allocate power consumption details with PEM 

Actor 

Heat-Pump (Heat-Pump) 

 

6.2.8.3.1.6 ROLE: SMART METER 

Party  

Smart Meter 

Responsibility 

• Measure consumption and production at the grid connection point (GCP) 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

Smart Meter 

 

6.2.8.3.1.7 ROLE: APP-GUI 

Party  

App GUI 
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Responsibility 

• Manage information exchange with the user 

o Provide all energy- and non-energy related information to the User 

o Enable preference settings by the User 

o Exchange all relevant information with the User, PEM and ESP 

Actor 

App GUI 

 

6.2.8.3.1.8 ROLE: USER 

Party  

User 

Responsibility 

• Collect Preference options from App GUI 

• Provide Preferences for specific behavior or actions via the App GUI 

• Initiate manual and automated operations with all attached devices 

Actor 

User 

 

6.2.8.4 DEVICES AND PLATFORMS 

 

Device  App 

Protocol 

Localization Technology 

APP-GUI     

 IPad / Android 

Tablet 

  HTTPS + Wifi 

 

 

6.2.9 STEP BY STEP ANALYSIS 

6.2.9.1 OVERVIEW OF SCENARIOS 

This HLUC describes how information about the current energy consumption can be obtained 

using 

• Flexible Start, Scenario 1 – Announcement of plan 
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• Monitoring of Power Consumption 

• Monitoring of Grid Connection Point 

• Self-Consumption Optimization by Heat Pump Flexibility, Scenario 1 - Monitor heat 

pump compressor's power consumption flexibility 

 

6.2.9.2 STEPS – SCENARIOS 

6.2.9.2.1 SCENARIO 1: MONITOR STATUS OF FLEX START OF WHITE GOODS 

Flex Start of White Goods 

 

 

 

 

6.2.9.2.2 SCENARIO 2: MONITOR STATUS OF HEAT PUMP FLEXIBILITY 

Heat Pump Flexibility 
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6.2.9.2.3 SCENARIO 3: LIMITATION OF POWER CONSUMPTION 

Limitation of Power Consumption 
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6.2.9.2.4 SCENARIO 4: MONITORING OF POWER CONSUMPTION 

Unscheduled monitoring of power consumption 
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6.2.9.2.5 SCENARIO 5: MONITORING OF GRID CONNECTION POINT 

Monitoring of Power Consumption @ grid connection point 

 

6.2.9.2.6 SCENARIO 6: FLEXIBLE TARIFFS 

TBD 

6.2.9.2.7 SCENARIO 7: FORECAST AT GRID CONNECTION POINT 

Forecast of energy consumption @ grid connection point 

 

Allocation of energy consumption for planned-in devices and experience regarding un-planned 

consumption 
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6.3 GREECE 

6.3.1 GREECE PILOT 1  

6.3.1.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

GR 

  
  
HLUC 1 Energy 
Monitoring & 
Management 
  

• Monitoring: Users can monitor power/energy consumption, both 

total and at phase/plug level for their connected devices 

• Manual energy management: On top of energy monitoring 

users can perform manual actuation for connected devices at 

relay or plug-level, also for lights switches or other devices, e.g. 

A/C. 

• Automatic energy management: In addition to manual 

management users can benefit from automated actuation based 

on rules/events both set by themselves or allowed/agreed upon 

to be performed by third parties e.g. in the context of DSF 

requests 

 

6.3.1.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 
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6.3.1.3 NAMED ITEMS 

6.3.1.3.1 ACTORS: 

 

• End-users (residential users) can monitor their energy consumption and act upon 

(either manually or automatically based on predefined rules/events) 

• Technology (or energy or even telco) providers may offer the “smart” components 

required (gateway, power meters, smart plugs, etc.)  

• Energy providers may offer the whole solution as a service. 

• Sensors/Actuators/Appliances manufacturers. 

 

6.3.1.3.2 NECESSARY DEVICES: 

 

• A variety of heterogeneous devices/sensors (both commercially available and custom 

ones) supporting different technologies/protocols such as, zigbee, z-wave, WiFi, NB-

IoT, Modbus. 

• IoT Gateway supporting multiple (wired and wireless) network interfaces (zigbee, z-

wave, WiFi, ethernet, etc.). 

• Backend platform for measurements’ storage/processing/visualization, data security, 

command/status exchange, alerting, etc.  

• A mobile App (and/or a WebGUI) used as an interface for power/energy monitoring and 

control (add/remove/configure sensors/actuators, setup rules, send commands, etc.) 

 

6.3.1.3.3 ENVIRONMENT: 

Residential  

 

6.3.1.3.4 BUILDINGS: 

Residential House  

 

6.3.1.4 STEP BY STEP ANALYSIS OF USE CASE: 

• Users may have detailed information (real-time and historical data visualization) of their 

power/energy consumption (total, at phase-level, at relay-level and at (smart) plug-

level). 

• Users may actuate their connected devices either manually (on-demand) or 

automatically based on certain rules they have created (e.g., turn on the boiler at 06:00 

and turn it off at 07:00) or based on events e.g. turn on the front yard lights half an hour 

after sunset and turn it off at sunrise.  
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Note #1: Automated actuation can be performed by 3rd parties (upon agreement) e.g., in 

the context of DSF requests 

Note #2: The “events” could be triggered by non-energy sensors as well e.g., turn on the 

A/C if the room temperature exceeds a certain threshold.   

Note #3: Manual Actuation can be performed by various ways (e.g., virtual switch 

@smartphone/smartwatch, physical button, voice command, motion detection, 

face/object detection, predefined rules, events’ based). 

• User can have information on the status of their connected devices (on, off) 

• Users can receive alerts (push notifications at their smart devices e.g., smartphones, 

smartwatches) on certain (predefined) events e.g., the washing machine is done or the 

total (or phase) power consumption exceeds a certain predefined threshold.  

6.3.1.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

Power/Energy Monitoring 

• Installed devices (power meters, smart plugs) send measurements (and/or their current 

status) to the backend platform either via the IoT gateway (see z-wave and zigbee 

enabled devices) or “directly” (e.g. via WiFi, NB-IoT) depending on the “access” 

technology they support.  

• Users have access to power/energy measurements (live and historical data) through a 

mobile App from everywhere, anytime. They may also see the status of their installed 

devices. 

• Alerting could be also offered as a service based on specific rules/thresholds set by the 

user. 
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Manual Power/Energy Management 

• Users may act upon a specific device through the Mobile App –even when away from 

home- e.g., turn the boiler on/off, turn the living room floor lights on/off, turn the front 

yard lights on/off either because he wants to reduce the current power consumption or 

to increase comfort (e.g., having hot water when he returns back home).   

• The actuators (smart plugs, relays, lights switches, etc.) depending on the “access” 

technology they support will receive the commands to be executed (e.g., switch on/off) 

either via the IoT GW (see z-wave and ZigBee ones) or via the backend platform directly 

(NB-IoT, Wi-Fi ones).  

• The users, apart from the Mobile App, may also use other means to act upon a device 

e.g., via a physical button (e.g., one click for switching on a smart plug, two clicks for 

switching off), using voice commands, etc. 

 

 

Automated Power/Energy Management 

• User defines a rule at his home IoT GW for switching on/off a specific “device”. The rule 

could be time or event based e.g., turn the front yard light upon movement detection,  

turn the boiler on/off at specific time intervals, turn the A/C on if room temperature is 

above 27oC. 

• The IoT GW based on the rule “details” issues the specific command to the 

corresponding actuator/device either directly or via the backend platform depending on 

the actuator (smart plug, relay, lights switch) “access” capabilities. 
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6.3.2 GREECE PILOT 2  

6.3.2.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 HLUC 2 Home Comfort 

• Monitoring: Taking advantage of non-energy related sensors 

such as temperature humidity, NH3, CO, dust particles etc., 

users can have a detailed overview of their homes’ 

environmental parameters 

• Manual management: users can perform actuation actions to 

their devices based on data acquired from installed sensors, 

e.g., turn on the dehumidifier if humidity exceeds a certain level. 

• Automatic management: Users can define certain rules and 

create event based automations, based on installed non energy 

sensors e.g., turn off A/C if the room temperature goes beyond 

a certain value etc.  

 

 

 

6.3.2.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 
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6.3.2.3 NAMED ITEMS 

6.3.2.3.1 ACTORS: 

 

 

• Residents taking advantage of non-energy related sensors. 

• Technology providers that integrate and setup sensors as a service. 

• Software House 

 

 

6.3.2.3.2 NECESSARY DEVICES: 

 

 

• Various sensors (ZigBee, Z-Wave, Wi-Fi) 

• IoT Gateway with multiple network interfaces (ZigBee, Z-Wave, Wi-Fi) 

• A mobile App used as an interface for monitoring and controlling sensors/actuators 

 

6.3.2.3.3 ENVIRONMENT: 

Residential  

 

 

 

6.3.2.3.4 BUILDINGS: 

Residential House 

 

6.3.2.4 STEP BY STEP ANALYSIS OF USE CASE: 

• Users can have a detailed overview of their homes’ environmental parameters by 

monitoring the relevant sensors. 

• Users can perform actuation actions to their devices based on data acquired from 

installed sensors, e.g., turn on the dehumidifier if humidity exceeds a certain level. 

• Users can define certain rules and create event-based automations, based on installed 

non energy sensors e.g., turn off A/C if the room temperature goes beyond a certain 

value etc. 
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6.3.2.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

• Installed sensors report new values to the IoT GW. 

• Users access live monitoring data through a mobile App that connects to the IoT GW 

by using the Home’s Wi-Fi network 

 

 

• User based on the readings of the humidity sensor decides to turn on his dehumidifier. 

• Users sends the command to turn on the dehumidifier through a mobile App that 

connects to the IoT GW by using the Home’s Wi-Fi network. 

• The IoT GW sends the corresponding command to the smart plug that is attached to 

the dehumidifier. 
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• User defines a rule in his home IoT GW to turn on the dehumidifier based on the 

readings of the Temp/Hum sensor. 

• The IoT GW based on the readings of the humidity sensor and the user defined rule, 

decides to turn on the dehumidifier. 

• The IoT GW sends the corresponding command to the smart plug that is attached to 

the dehumidifier. 
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6.3.3 GREECE PILOT 3  

6.3.3.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 
HLUC 3 Flexibility 

Provision 

This Use Case describes how end-users can participate explicitly 

in demand response schemes. Through a web-based dashboard 

or through their mobile app the users will be able to monitor the 

current state of their home appliances and decide when they will 

participate in a demand response scheme and how much of their 

harnessed flexibility will be released in the system. In order to 

achieve the aforementioned goal, their consumption data should 

be collected by various installed smart meters and smart devices, 

and the collected data should be analyzed and visualized by a 

technology provider, in cooperation with their retailer. 

As a result, the participating users will know at each point of the day 
the state of their smart appliances, their capability to provide 
flexibility and an estimation of the collected revenues from their 
participation in demand response schemes, in order to be able to 
decide if they want to provide flexibility to the system. 

 

 

6.3.3.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 
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6.3.3.3 NAMED ITEMS 

6.3.3.3.1 ACTORS: 

• A smart-meter/smart-devices manufacturer company that will produce the required 

devices. 

• A retailer company that will install in its interested customers a variety of smart-meters 

and smart-devices and collect their data. 

• A technology provider that will develop the demand response (DR) platform and the 

required graphical user interfaces, which are a web-based platform and a mobile app. 

• The end-user, who will actively monitor its consumption pattern and based on her/his 

need will decide hers/his participation in demand response schemes.  

 

6.3.3.3.2 NECESSARY DEVICES: 

Smart-meters and smart-devices 

Integrated platform including: 

Database,  

APIs for importing and fetching data from the database 

Web-based graphical user interface for the visualization of collected data 

Demand response platform 

Mobile-app 

 

6.3.3.3.3 ENVIRONMENT: 

Residential  

 

6.3.3.3.4 BUILDINGS: 

Residential House 

 

6.3.3.4 STEP BY STEP ANALYSIS OF USE CASE: 

Retail Company 

• The retail company will install in all interested end-users various smart devices and 

smart meters, according to their needs and requirements. 

• The company will collect all data to a database that should be installed on its internal 

servers, in order to avoid any GDPR related issues. 

• The company will develop with the technology company a web-based user interface 

and a mobile app that will enable the end user to fully monitor its activities and 

consumption patterns. 
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• The company will develop with the technology provider a demand response platform 

that will accumulate at any given point the user preferences and the current state of the 

connected to the smart meters devices and will provide demand response signals that 

the users will have to follow. 

 

End Users 

• The end users will monitor their consumption and based on their current needs they will 

decide their participation in demand response schemes. 

• The users will send their preferences in the demand response platform which will 

calculate their optimal participation in the schemes and inform them about the possible 

revenues 

• The users will decide if they will accept the demand response recommendations. 

 

6.3.3.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

• Smart Meters collect data and send them to database 

• The user monitors her/his consumption levels through the utilization of a web graphical 

interface or the downloaded mobile app 

• The user may select to participate in the demand response schemes and thus provide 

flexibility by changing her/his preferences through the mobile app 

• The DR platform collects the current users consumption data and demand response 

preferences 

• The DR platform provides anticipated revenues and recommendations to users for their 

participation in the demand response schemes. 
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6.3.4 GREECE PILOT 4  

6.3.4.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 
HLUC 4 Data analytics 

Services 

Data analytics user behavior analysis services can be offered 

both to end-users/consumers and to GRID actors  
  

• Consumers: advanced alerting can be provided to end users 

regarding energy consumption abnormal patterns based on real 

time data and historical data analysis. In addition, cost 

recommendations regarding their energy consumption patterns 

can be offered as well as cost recommendations regarding 

specific devices e.g reduce energy consumption by shifting 

washing machine operation to night hours when energy is 

cheaper etc. Forecasting via data analytics regarding the 

monthly energy consumption plus possible cost savings 

recommendations could also be provided as well as awards if 

the guidelines offered are accepted and performed by the end 

users. Analyzed data and predictions based on usage patterns 

can be used to show potential impact of user’s action to his/her 

overall energy footprint as well as to energy bills.  

  

• Grid: Analyzed data and predictions based on usage patterns 

of customers can be used to provide useful insights of demand 

and schedule supply accordingly.  

 

 Also, producers/operators can provide tailored-made offers 

based on their customers’ needs and give them 

bonuses/incentives for shifting loads to off-peak hours. 
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6.3.4.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

 

6.3.4.3 NAMED ITEMS 

6.3.4.3.1 ACTORS: 

 

• End user/Consumer,  

• Energy operator,  

• Appliances vendor 

 

6.3.4.3.2 NECESSARY DEVICES: 

 

Platform including: 

• front-end,  

• back-end,  

• database,  

• Connectivity APIs for input data  

 

6.3.4.3.3 ENVIRONMENT: 

Residential  
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6.3.4.3.4 BUILDINGS: 

 

 

Residential House 

 

6.3.4.4 STEP BY STEP ANALYSIS OF USE CASE: 

End user wants to: 

• monitor consumption of energy from residential environment 

• receive recommendations about improvements of consumption behavior 

  

Energy operator wants to: 

• know the usage habits of the customers 

• maximize revenue and profits 

• schedule effectively energy production 

• design bonuses/loyalty packages according to customers’ analyzed habits 

 

6.3.4.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

Data source -> Analytics platform  End-user  

• Data sources (e.g., energy meters/sensors) transmit input data to tha analytics platform 

• Data analysis is conducted in the analytics platform. Analyzed data and predictions 
based on usage patterns can be used to show potential impact of user’s action to his/her 
overall energy footprint as well as to energy bills.  

• Recommendations are transmitted to the End-user. End-users/consumers will have the 
opportunity to check their usage behavior and decide if it’s more efficient to shift usage 
of power-hungry appliances to off-peak hours. 

 

  

Data source -> Analytics platform  End operator  

  

• Data sources (e.g., energy meters/sensors) transmit input data to tha analytics platform 

• Data analysis is conducted in the analytics platform. 
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• Recommendations are transmitted to the Energy operator. Analyzed data and 
predictions based on usage patterns of customers can be used to provide useful 
insights of demand and schedule supply accordingly.  Also, producers/operators can 
provide tailored-made offers based on their customers’ needs and give them 
bonuses/incentives for shifting loads to off-peak hours. 

 

 

6.3.5 GREECE PILOT 5  

6.3.5.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

GR 

HLUC 5 Security 

services  

  

The user having installed a set of security-related sensors 

(door/window sensor, activity detector, flood/fire sensor, IP 

cameras, etc.) at his property will be notified (see push 

notifications) upon a security breach (see intruder or sensor 

value exceed a certain predefined threshold). Furthermore, upon 

a security breach, a siren will sound, the light will be turned on 

automatically, local ip cameras will take a snapshot of the house 

interior and send a push notification to the user and a message 

will be broadcast locally using a smart speaker (e.g. Google 

Home). End-users will be able to enable/disable the alarm on 

demand via the Mobile App from anywhere, anytime. Capability 

for automated alarm activation (based on rules) could be 

introduced. 

 

6.3.5.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 
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6.3.5.3 NAMED ITEMS 

6.3.5.3.1 ACTORS: 

• An IoT technology company or a security company may install a variety of IoT sensors, 

based on user needs, incl. activity detectors, door/window contact sensors, fire/gas 

sensors, flood sensors, sirens or even HD/4K cameras in order to protect its property. 

• The (residential) user selects the set of sensors5 being applicable to his property 

capable of covering his needs (cost, reliability, situation awareness, etc.). 

• Security companies may offer the whole solution as a service. 

• Sensors/devices manufacturers. 

 

6.3.5.3.2 NECESSARY DEVICES: 

• A variety of heterogeneous devices/sensors supporting different technologies/protocols 

such as, zigbee, z-wave, WiFi, NB-IoT. 

• IoT Gateway supporting multiple (wired and wireless) network interfaces (zigbee, z-

wave, WiFi, ethernet, etc.). The IoT GW will also host the rules required for alerting 

purposes upon event.  

• Backend platform for commands/events/status exchange and alerting (upon event).  

 

5 Indicative selection criteria could be the range, the battery life (if battery-powered), the size, the sensor reliability, 
the cost, whether it supports more than one sensor / device, etc.) 
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• A mobile App (and/or a WebGUI) as an interface for alarm activation/de-activation and 

(current or historical) sensors status depiction.  

 

6.3.5.3.3 ENVIRONMENT: 

Residential  

 

 

6.3.5.3.4 BUILDINGS: 

Residential House 

6.3.5.4 STEP BY STEP ANALYSIS OF USE CASE: 

• Users may enable/disable their home alarm from anywhere, anytime via their Mobile 

App. 

• Users may have detailed information (real-time and historical data visualization) of their 

security-related devices (e.g. PIR activations’ graphs). 

• Users may receive alerts (e.g. push notifications) upon “event” (e.g., front door opened 

when alarm was on).  

 

6.3.5.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

• Installed devices (door/window sensors, activity detectors, flood sensors, etc.) send 

status updates either directly to the backend platform or via the IoT gateway depending 

on their “access” technology. Other sensors (e.g. fire/gas sensors) may also send 

measurements.  

• Users via the Mobile App may activate or de-activate the home alarm system from 

everywhere, anytime. They also have access to the sensors’ status data (real-time and 

historical ones).  

Note: Alternatively, activation/de-activation could be done e.g., via a physical button 

located locally at home.  

• Alerts / Push notification messages are sent to the user’s smartphone upon “event” 

(e.g., door sensor status changed from closed to open) when the alarm is on. Specific 

rules shall be defined at the IoT GW to enable alerts. Siren, if available, may be 

activated as well. 

• Alerts / Push notification messages are sent to the user’s smartphone upon “event” 

even when the alarm is off e.g., CO2 values exceed threshold. 

• Note: Push notification messages may also include snapshots from cameras if 

available/enabled.  
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6.3.6 GREECE PILOT 6  

6.3.6.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

GR 

HLUC 6 Increase CO2 
savings and become 

eco-friendly 

This use case describes how a DSO/Aggregator can provide 

feedback to consumers regarding the CO2 emissions reduction 

based on their actions. 

Through a user interface like a web page or a mobile App, built 

by a technology provider, the consumers will be able to monitor 

their consumption provided by a smart meter. The system, based 

on the output of a DR framework, will ask the consumers through 

the user interface to shift their loads, in order to optimize GRID 

operations. The consumers, through the user interface will get 

feedback related to CO2 savings based on their responses to 

GRID’s requests. 

 

 

6.3.6.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 
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6.3.6.3 NAMED ITEMS 

6.3.6.3.1 ACTORS: 

 

• A smart-meter/smart-devices manufacturer company that will produce the required 

devices. 

• A DSO/aggregator that will install the smart-meters to the end-users and collect their 

data 

• A technology provider that will develop the demand response (DR) platform and the 

graphical user interface (web-based application or mobile app). 

• The end-user, who will actively monitor its consumption pattern and based on the CO2 

emission savings will change its consumption pattern.  

 

 

6.3.6.3.2 NECESSARY DEVICES: 

 

• Smart-meters 

• Demand response platform including all the required APIs and databases.  

• Graphical user interface for the visualization of collected data and the overall CO2 

savings (web interface or mobile app) 
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6.3.6.3.3 ENVIRONMENT: 

Residential  

 

 

6.3.6.3.4 BUILDINGS: 

Residential House 

 

6.3.6.4 STEP BY STEP ANALYSIS OF USE CASE: 

DSO/Aggregator 

• The DSO/Aggregator will install the smart-meters to the end users and collect 

consumption data 

• Based on the current and anticipated grid conditions, consumption patterns and user 

flexibility the DSO/Aggregator will calculate the current CO2 emissions and initiate 

demand response schemes in order to minimize those emissions. 

• The DSO/Aggregator will communicate demand response recommendations to the 

end-users, who will be able to be able to assess the CO2 reduction based on their 

response to the DSO instructions 

 

End-Users 

• The end-users will be able to monitor their consumption patterns through a web-based 

graphical user interface 

• Based on the current and anticipated grid conditions they will receive 

recommendations/instructions from the DSO/Aggregator, along with the overall CO2 

savings according to their response to the DSO/Aggregator’s signals. 

 

 

6.3.6.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

• Smart meters collect data and send them to database 

• The user monitors her/his consumption levels through the utilization of a web graphical 

interface or the downloaded mobile app 

• The DSOs DR platform collects the current users consumption data and stores them in 

an internal database 

• The DR platform provides recommendations to users for their participation in the 

demand response schemes along with anticipated CO2 savings. 
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6.3.7 GREECE PILOT 7  

6.3.7.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

GR 
HLUC 7 User 
Engagement  

• Education  
Educate customers through energy tips and enable them to be 

more energy efficient and reduce their electricity bill. 

GRID operators will educate their customers through a user 

interface by providing them with energy efficiency tips and 

recommendations. Consumers on their end will increase their 

awareness around energy efficiency and in the end they will 

achieve lower energy bills. 

• Gamification 
This Use Case describes how to pay less through gamification 

challenges. 

GRID operators will provide challenges and personal targets 

through a mobile app developed by a technology provider. 

Consumers will earn rewards in terms of energy points and 

ranking among other consumers. In the end, consumers will see 

their electricity bills reduced by accomplishing the challenges and 

targets in the context of gamification. 
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• Loyalty Program 
This Use Case describes how to pay less through benefits 

redeemed for the consumers’ actions. 

GRID operators will engage in B2B agreements with 3rd parties 

so that consumers will be able to redeem energy points in various 

businesses (Shopping, Tickets, Gadgets,.. etc.). Consumers earn 

energy points for responding to GRID’s demand for actions (load 

shifting, increase/decrease consumption) that are made through 

a mobile app (developed by a technology provider). 

  

 

 

6.3.7.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

 

 

 

 

 

6.3.7.3 NAMED ITEMS 

6.3.7.3.1 ACTORS: 
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• GRID operators can employ mechanisms for educating and engaging consumers in 

order to be more energy efficient through various techniques. These techniques include 

education tips & tricks through push notifications, gamification challenges based on 

optimizing their consumption, or even an award program with points. 

• Smart Home IoT companies can equip a house with a smart meter and environmental 

sensors, and provide a mobile App that will enable the aforementioned engagement 

with the residents.  

 

 

6.3.7.3.2 NECESSARY DEVICES: 

 

 

• A variety of heterogeneous devices/sensors supporting different technologies/protocols 

such as, zigbee, z-wave, WiFi, NB-IoT. 

• IoT Gateway supporting multiple (wired and wireless) network interfaces (zigbee, z-

wave, WiFi, ethernet, etc.). 

• A smart-meter.  

• Backend platform for commands/events/status exchange and alerting (upon event).  

• A mobile App as an interface for push notifications and engaging the consumers.  

 

6.3.7.3.3 ENVIRONMENT: 

Residential  

 

 

6.3.7.3.4 BUILDINGS: 

Residential House  

 

6.3.7.4 STEP BY STEP ANALYSIS OF USE CASE: 

• Users receive general tips & tricks on how to be energy efficient via push notifications 

in their Mobile App. 

• Users receive more focused recommendations based on their consumption behavior 

generated from the measurements of the smart meter and the sensors. 

• Users are presented with challenges and awards upon their completion, that encourage 

them to monitor their behavior and follow the recommendations in order to achieve the 

goals of the game. 

• Users earn award points when they comply with GRID operators’ suggestions regarding 

increasing or decreasing their consumption.  
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6.3.7.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

The following diagram depicts the sequence that will be followed in order for the GRID 

operators (DSO, TSO, Aggregators) to provide their consumers with educational tips and 

advices on how they can become more energy efficient. 

 

 

 

The following diagram about Gamification, explains how GRID operators create challenges 

and awards for the consumers and how these challenges are presented to the users. 

Moreover, with the help of smart meters, GRID operators can monitor the progress of the 

consumers on achieving the challenges that have set up for them. 
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In the following diagram, GRID operators drive the consumers behavior by setting up 

challenges that award them redeemable “energy” points in 3rd party businesses. The process 

is similar to the gamification with the difference that consumers can now redeem their awards 

for shopping discounts, buying tickets etc. 
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6.3.8 GREECE PILOT 8  

6.3.8.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 
HLUC 8 Unified User 
Interface Application 

By means of state-of-the-art technologies and secure interfaces, the 

end user will able to monitor every (inter)connected device at his house 

with the touch of a button through the unified user interface built by the 

technology providers. Either by laptop, PC or a mobile device, if there 

is an internet connection, then streams from indoors and outdoors 

cameras, energy and power consumption measurements, 

environmental measurements etc. will be available 24/7, both real time 

and historical data. In addition, devices that support control 

functions/actions such as smart plugs, smart white devices, A/C 

modules etc. will be controlled through the unified user interface where 

everything can be integrated, offering a uniform experience. The built-

in notification system will allow end user to respond and react to 

DSO/Aggregator DSF requests (semi-manual DR) without the need of 

physical presence at the house premises and/or respond to local 
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events, e.g., abnormal consumption patterns, house premises security 

breaches etc. 

6.3.8.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

 

6.3.8.3 NAMED ITEMS 

6.3.8.3.1 ACTORS: 

 

• Residents using one unified App for taking advantage of their energy and non-energy 

related sensors/devices. 

• Residents can control all their devices capable of performing control commands through 

the same APP. 

• Sensors / Devices manufacturers 

• Energy operators 

• Technology providers that integrate and setup sensors as a service. 

 

6.3.8.3.2 NECESSARY DEVICES: 

• Various sensors (ZigBee, Z-Wave, WiFi) 

• Controllable devices (ZigBee, Z-Wave, WiFi) 

• IoT Gateway with multiple network interfaces (ZigBee, Z-Wave, WiFi) 

• Backend platform for measurements’ storage/processing/visualization, data security, 

command/status exchange, alerting, etc.  
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• DR platform 

 

6.3.8.3.3 ENVIRONMENT: 

Residential  

 

6.3.8.3.4 BUILDINGS: 

Residential House 

 

6.3.8.4 STEP BY STEP ANALYSIS OF USE CASE: 

• Users can have a detailed overview of their homes’ environmental parameters by 

monitoring the relevant sensors using a single unified APP. 

• Users can get energy and non-energy related recommendations based on the relevant 

sensors. 

• Users can perform actuation actions to their devices based on data acquired from 

installed sensors from the same APP. 

• Users can get DSF requests through push notifications and perform actuation actions 

to their devices. 

 

6.3.8.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

• Users login to the App with the same credentials using in their providers ecosystem 

• App login to providers database using user’s credentials and retrieve a JWT token that 

will be used for further actions with the DB and providers API. 
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• Users access live and historical monitoring data through the App that connects to the 

providers DB. 

• Users get energy and non-energy recommendations through the App that aquired from 

data analytics platform. 

 

 

• User gets the supported devices capable of control on the App retrieved from provider’s 

DB. 

• Users sends the command to turn on / off a device through the App that connects to 

the providers backend API. 

• The provider’s backend API propagate the command of the user to the IoT GW by using 

the Home’s Wi-Fi network. 

• The IoT GW sends the corresponding command to the smart device. 

• The device reports its state to the IoT GW and the state finally reported to the user 

through the provider’s backend API and the unified APP. 
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• Flexibility platform will retrieve live and historical data from providers databases. 

• Perform forecasting and create recommendations based on demand side flexibilty and 

send the DSF requests to the backend platform system through their API. 

• Backend platform will send push notifications to users using the unified APP regarding 

the DSF requests. 

• Users perform actions based on the requests. 
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6.3.9 GREECE PILOT 9 

6.3.9.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

GR 

HLUC 9 Appliances’ 

energy efficiency 

  

  

Analyzed data and predictions based on usage patterns of 

customers can be used to provide useful insights of how an 

appliance is used, both in terms of energy consumptions patterns 

and usage statistics, that is when an appliance is used and in what 

way e.g., washing machine is used 3 times a week, two of which 

happen during night hours when it is generally most cost effective. 

In addition, by analyzing these data, comparison with other similar 

devices/appliances from other users could be performed and 

various performance or energy efficiency indices could be 

extracted e.g., a washing machine being used in this way is 30% 

most energy efficient than the 90% of users, or a user’s fridge is 

the least energy efficient of all the users. On top of that, a 

recommendation system could be implemented by suggesting 

possible actions to improve appliances energy efficiency.   

  

 

6.3.9.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 
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6.3.9.3 NAMED ITEMS 

6.3.9.3.1 ACTORS: 

• End user/Consumer,  

• Energy operator,  

• Appliances vendor 

 

6.3.9.3.2 NECESSARY DEVICES: 

• Smart appliances and metering 

• Platform including: 

o front-end,  

o back-end,  

o database,  

o Connectivity APIs for input data  

 

6.3.9.3.3 ENVIRONMENT: 

Residential 

 

6.3.9.3.4 BUILDINGS: 

Residential House 

 

6.3.9.4 STEP BY STEP ANALYSIS OF USE CASE: 

Appliance vendors would like to: 

• provide high quality and energy efficient appliances 

• keep customers satisfied/loyal 

• Manufacture devices with eco-friendly footprint 

End user wants to: 

• monitor consumption of energy from selected appliances 

• receive recommendations about improvements of consumption behavior or potential 

fault in appliance which may result to increased energy consumption (compared to 

usual pattern observed in the past) 

Energy operator wants to: 

• know the usage habits of the customers 

• maximize revenue and profits 

• schedule effectively energy production 
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6.3.9.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

 

Data source  Analytics platform Appliance vendor/End-user/Energy operator  

• Data sources (e.g., energy meters/sensors) transmit input data to tha analytics platform 

• Data analysis is conducted in the analytics platform. Analyzed data and predictions 

based on usage patterns can be used to show consumption behavior of specific 

appliances.  

• Recommendations are transmitted to the Appliance Vendor; End-user; Energy 

operator. End-users/consumers will have the opportunity to check their usage behavior 

and decide if it’s more efficient to shift usage of power-hungry appliances to off-peak 

hours. Operators can benefit from analyzed data and predictions based on usage 

patterns of customers which in turn can be used to provide useful insights of demand 

and schedule supply accordingly. Also, appliance vendors can benefit from 

recommendations of possible actions to improve appliances’  energy efficiency. 
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6.4 ITALY 

6.4.1 ITALY PILOT 1  

6.4.1.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 
Provide consent to data 
transfer 

End User provides consent to the Manufacturer to share data about 

specific devices with Energy Manager 

 

Copy from HLUC table above 

End User provides consent to the Manufacturer to share data about specific devices with Energy Manager 

 

6.4.1.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 
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6.4.1.3 NAMED ITEMS 

6.4.1.3.1 ACTORS: 

User has to provide consent about the data transfer from the device or manufacturer’s cloud 

to the energy manager. This is done by accessing the manufacturer’s App and selecting in a 

specific section the possibility to share data with a third party chosen from a list. From the App 

request goes to EM platform that responds with a request for confirmation. 

 

 

 

 

6.4.1.3.2 NECESSARY DEVICES: 

Smartphone for running Apps; Smart Devices; Cloud belonging to the following actors:Living 

service provider, energy service provider, manufacturer of device 

 

 

 

6.4.1.3.3 ENVIRONMENT: 

Residential (X)  

Commercial (no) 

 

 

 

6.4.1.3.4 BUILDINGS: 

If named 

 

 

 

6.4.1.4 STEP BY STEP ANALYSIS OF USE CASE: 

User wants to add smart devices to the EM App, so he starts by selecting the 

brand/manufacturer he wants to add the products from from within the EM App. User has to 

report the credentials of the account he has with that brand/manufacturer for connected 

services. 

Living service provider’s cloud sends the request for data sharing to manufacturer’s cloud. 
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Manufacturer’s cloud asks for confirmation to the user with a in App notification (there can be 

alternative ways like confirmation email) after it has verified if credentials are valid. 

Consumer has to accept the data transfer. Confirmation will be recorded by all involved actors. 

Once data transfer is confirmed, the living service provider will ask the manufacturer’s cloud 

the list of connected devices (e.g. washer, dishwasher) claimed in the user account. 

List of devices will be saved in the User’s account with the living service provider. 

Living Service provider will update the page of available products in the EM App of that user. 

Data will be provided until user withdraw request to transfer data from the EM App. The flow 

diagram to withdraw data sharing is the same as for the consent. 

 

6.4.1.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

 

 

6.4.2 ITALY PILOT 2  

6.4.2.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 
Enable Flexibility 
programme  

User provides general consent to flexibility for certain products. The 
consensus may be revoked specifically for a product in a certain day. 
Scheduled cycles can then be shifted by EM within limits set by user 

Copy from HLUC table above 
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6.4.2.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

 

 

6.4.2.3 NAMED ITEMS 

6.4.2.3.1 ACTORS: 

User selects in the EM App (part of Planet Idea’s App) which devices he allows to be flexible. 

Once the Appliance is programmed to start, the Appliance (through its cloud) provides the 

information on Power Profile, Start and End time, which is visualized in the EM App. User can 

input also boundary conditions for the shifting of the cycle in the EM App. On the EM cloud, all 

input from all users are aggregated. 

User can disable or enable the flexibility for each device at any time. 

 

6.4.2.3.2 NECESSARY DEVICES: 

Cloud belonging to the following actors: Living service provider, energy service provider;  EM 

App. 

 

6.4.2.3.3 ENVIRONMENT: 

Residential (X) 

Commercial (no) 
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6.4.2.3.4 BUILDINGS: 

If named 

 

6.4.2.4 STEP BY STEP ANALYSIS OF USE CASE: 

User selects from the list of devices he has in the EM App those for which he wants to offer 

flexibility. Selection  remains until removed by user (so no need to select every time a new 

cycle is planned). User may provide limitations to cycle end time (e.g.  no later than 7PM) 

The living service provider will periodically check what products are available for energy 

flexibility by interrogating the App. 

The App provides the list of devices that are selected for flexibility and any limitation that is 

associated. 

 

6.4.2.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.4.3 ITALY PILOT 2  

6.4.3.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 
Exchange of aggregated 
flexibility data 

Information exchange between the Aggregator and the Energy 
service provider 

Copy from HLUC table above 

 

6.4.3.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

 

 

6.4.3.3 NAMED ITEMS 

6.4.3.3.1 ACTORS: 

The Energy manager by the Energy Service providers aggregates all the flexible and non-

flexible loads gathered from the end users periodically during the day. It then creates energy 

profiles over time for both the flexible and non-flexible loads. These profiles are provided, 

through the Living Service Provider, to the Aggregator who assesses the opportunity to offer 

incentives for shifting loads and so doing changing the energy profiles. Requests for load 

shifting or peak shaving are sent to the Living service provider for implementation through the 
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Energy Service Provider and its Energy Manager. The EM looks at all the opportunities for 

shifting loads to meet the Aggregator request and crosses those with end user’s boundaries 

to identify where to send the command to shift start time. EM App as well as Manufacturer’s 

Apps will show new start/end time. Feedback on total power that was shifted is then provided 

backwards to the Aggregator.  

 

6.4.3.3.2 NECESSARY DEVICES: 

Smart Appliance or its App, EM App. Cloud belonging to the following actors: Living service 

provider, energy service provider, Aggregator, Manufacturer of device;   

 

6.4.3.3.3 ENVIRONMENT: 

Residential (no) 

Commercial (X) 

 

6.4.3.3.4 BUILDINGS: 

If named 

 

6.4.3.4 STEP BY STEP ANALYSIS OF USE CASE: 

User schedules a cycle on a connected product to run later in the day. Cycle can be 

programmed either in the device App or on the product itself. 

Cycle information are sent by the App/Appliance to the manufacturer’s cloud. 

The power profile of that cycle, start time and end time are sent from the Manufacturer’s cloud 

to the living service provider ones and from there to the Energy service provider platform. 

The Energy Service provider uses the information of power profile to update the curve of 

forecasted flexible load for that user, in case he has provided consent for flexibility for that 

product,  or to update the curve of non-flexible load in case flexibility is denied. Whatever is 

the outcome, it is then aggregated to create a curve of the total flexible/non-flexible load offered 

by all users. 

On a periodic base asynchronously from the cycle scheduled), the Energy Service provider 

receives information on the home total energy consumption from the smart meter. This 

information is used to validate the forecast of non-flexible load for that user. The forecast is 

based on historical data and the information from the smart meter is to validate it. For example, 

if user’s home consumption is in general less than 500W/h during morning hours, this can form 

the baseline, but the day in which the user is at home in the morning and is using using 

electrical devices that bring his energy consumption  over 2KW/h, the baseline cannot be used 

a new value is to be used as a reference. 

Energy service provider periodically reports the two aggregated power curves, flexible and 

non-flexible loads, to the Living service provider who reports them to the Aggregator. 



NAME OF THE DELIVERABLE 

WP1 

 284 | 404  

The Aggregator examines the two forecasts and assesses if there are opportunities to offer 

energy flexibility to the energy market or if there are other opportunities to make spot offers to 

modify the forecasted power consumption. 

The aggregator provides to the living service provider the required new curves (flexible load 

and/or total load) together with the overall remuneration if they are achieved. 

the living service provider sends the request to the energy service provider in order to identify 

to which users should be involved for the automatic load shifting or for sending notifications 

about spot offers to reduce/increase energy consumption. 

The energy service provider defines which users have to be involved and send the request for 

load shifting or notifications to Living service provider 

The Living service provider sends the request to the manufacturer’s platform. 

The manufacturer’s platform updates the cycle’s information to the new time and updates the 

App or directly the product. The new timing will be reflected in the EM App as when a new 

cycle is scheduled. 

The Living service provider sends notifications to the users on the EM App to alert about spot 

offers. 

 

6.4.3.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.4.4 ITALY PILOT 2  

6.4.4.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 Time of use tariffs Time of Use Energy tariffs provided to end user 

Copy from HLUC table above 

 

 

6.4.4.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

6.4.4.3 NAMED ITEMS 

6.4.4.3.1 ACTORS: 

The Energy Supplier, defines once a day the tariffs for energy in the next 24 hours with a 15 

minutes resolution. The Energy Supplier provides the information to the Living Service 

Provider who will update the tariff section in the EM App. End Users may select to shift loads 

on when is cheaper directly on the Energy Manager App.  

 

 

 



NAME OF THE DELIVERABLE 

WP1 

 286 | 404  

 

6.4.4.3.2 NECESSARY DEVICES: 

Cloud to cloud communication between Aggregator and Living Service provider, EM App, 

Smart Devices 

 

6.4.4.3.3 ENVIRONMENT: 

Residential (X) 

Commercial (no) 

 

6.4.4.3.4 BUILDINGS: 

If named 

 

6.4.4.4 STEP BY STEP ANALYSIS OF USE CASE: 

The energy supplier informs daily the living service provider about the new tariffs for the next 

day. 

The living service provider updates the EM App with the new tariffs as soon as they become 

effective. 

If there are cycles scheduled in High price tariffs, the user is alerted about it and suggested to 

select a different time. 

 

 

6.4.4.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.4.5 ITALY PILOT 2  

6.4.5.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 
Awareness and 
notifications 

End User receives alerts and notifications from the EM App about: 
- Remuneration status for the flexibility granted  
 - Information about incentives from Aggregator and timing 
- Warning notification when the current power consumption is getting too 
close to the power limitation 
- Status of connected devices  
- Benchmark based on historical data analysis 
- Load forecasting 

Copy from HLUC table above 

 

6.4.5.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

 

6.4.5.3 NAMED ITEMS 

6.4.5.3.1 ACTORS: 

The EM App, thanks to the connection to the Smart Meter, is able to show historical data about 

consumption and performances/rewards about flexibility and to provide alerts if energy 

consumption is about to exceed maximum capacity. The EM App can show which device is 
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online, if it is offering flexibility, what are the current energy tariffs, real time power 

consumption, forecasted consumption and if there are offers for energy consumption or 

increase in the next hours.  

 

6.4.5.3.2 NECESSARY DEVICES: 

Cloud to cloud communication between Aggregator and Living Service provider, Energy 

Service Provider; EM App, Smart Meter (includes Smart meter repeater),   

 

6.4.5.3.3 ENVIRONMENT: 

Residential (?) 

Commercial (?) 

 

6.4.5.3.4 BUILDINGS: 

If named 

 

6.4.5.4 STEP BY STEP ANALYSIS OF USE CASE: 

 Remuneration status for the flexibility granted and  Information about incentives from 

Aggregator and timing:  
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Information about remuneration are provided by the aggregator if request for energy shift is 

achieved. 

Energy manager will provide the info about the user’s remuneration quota to the living service 

provider that will update the information on the App of the users involved. 

 

Warning notification when the current power consumption is getting too close to the 

power limitation 

Smart meter sends alert to living service provider platform when the power consumption 

exceeds power limit set by contract with the utility 

The living service provider sends an alert to the user through the EM App  

 

 

 

 Benchmark based on historical data analysis 
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Household consumption is provided periodically from the smart meter to the living service 

provider. 

The living Service provider provides the information on household consumption to the energy 

service provider to build historical data about energy usage. 

 

6.4.5.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

descriptive like 

• Devices inform platform about their energy consumption 

• Platform informs app  end user about status energy consumption 

 

and optionally sequence diagram (not mandatory) 
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6.5 NETHERLAND 

6.5.1 PILOT 1: NEXT GENERATION 

6.5.1.1 SCOPE AND OBJECTIVE OF USE CASE 

Example HLUC from Netherland. Please add the correct description about the focus of the 

HLUC in your pilot installation. 

Pilot 

team 
HLUC TITLE HLUC DESCRIPTION 

NL 

HLUC 1.1 

Devices 

that can be 

controlled 

to free up 

time 

Via an easy and safe (private and secure) to use GUI (ie. App or 

(touch) screen) I can easily set preferences for me as an individual 

but also for other persons of my household. By knowing who is at 

home the system will automate my household appliances and 

devices (e.g. Robot vacuum cleaner, thermostat) based on set 

preferences. 

Copy from HLUC table above 

“As a home owner I want to automate my home to free up time”  

 

6.5.1.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

Most important stakeholders are highlighted with red dashed line. 
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6.5.1.3 NAMED ITEMS 

6.5.1.3.1 ACTORS/ROLES: 

• Home owner / other users in the household 

• App (GUI) 

• Devices described below 

• Sensors described below 

• Smart Meter 

• Building Management System (incl. elevator and other building installations) 

• Hyrde Edge gateway 

• Ekco IoT platform with interoperable layer (interconnect) 

 

6.5.1.3.2 NECESSARY DEVICES: 

Data point profile/protocol (e.g. Ethernet/SPINE, ZigBee/lightning profile, Wi-Fi-Modbus-TCP) 

Planned technology, transport medium. Please mark the devices which be not connected via 

interoperable interface to the : 

Device Protocol Technology 

dishwasher SPINE? Wi-Fi 

Washing Machine SPINE? Wi-Fi 

Dryer SPINE? Wi-Fi 

Voice Assistant   Wi-Fi 

Smart TV  Wi-Fi 

Smart display  Wi-Fi 

Door bell  Zigbee / Wi-Fi 

Intercom  wired? 

Security Siren  z-wave plus  

Smart lighting  z-wave plus / Zigbee 

Smart locks  Bluetooth 

Heath Sensor  Wi-Fi 

Smoke detector  Zigbee 

Multi sensor  Zigbee 

Presence / movement sensor  Zigbee 

Smart button  Zigbee 
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Water leak detector  Zigbee 

Ventilation Unit  Modbus? 

Smart Meter  p1 Port / dongle 

 

6.5.1.3.3 ENVIRONMENT/BUILDINGS: 

Residential 

This high end apartment building on location Strijp-S (Eindhoven) consists of 99 for rent 

(liberated rent) and 50 for sale apartments. The for rent apartments are owned by a Dutch real 

estate investment company. The for sale apartments will be sold on the market. Currently the 

for sale parts are uncertain whether they will be part of InterConnect. 

 

1 building 

99 for rent (and if possible 50 for sale apartments) 

 

6.5.1.4 STEP BY STEP ANALYSIS OF USE CASE: 

The scope of this use case is home automation for home owners, in order to free up time. 

Below a description of this Service Concept and how the Service Journey will look like.  

 

 

We can define three different domains on which we can apply this Service Concept. 

Safety, for example by integrating smart locks, smoke detectors and water leakage sensors  

Comfort, for example by using connected white goods and smart use of the elevator  
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Health, for example by automating adjustments on air quality 

Via an easy to use GUI (I.e.: App and or (touch) screen display) I can easily set preferences 

for me (home owner) as an individual but also for other persons of my household to automate 

tasks enabling normal daily life routines and tasks. By knowing who is at home the system will 

automate based on set preferences.   

Three examples of user stories are taken into account:   

• As a home owner I want to program/automate/remotely control devices, so for example 

my dishes are washed and my laundry is done when I get home.  

• As a home owner I want good air quality, so I feel healthy and fit in my home.  

• As a home owner I want the elevator to be on my floor when I leave my apartment, so 

I don't have to wait/to spare time.   

6.5.1.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

Please present in the sequence diagram and the necessary steps to fulfil the HLUC. Please 

add comments to different steps to get the whole sequence better understandable. Please add 

also data objects, if this is an important content of the communication. 
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6.5.1.6  REGULATIONS OR OTHER CONSTRAINS 

• Willingness of end-users to share data necessary for specific services 

• Availability of flexible tariffs by the energy provider (selected by individual customers) 

 

6.5.2 PILOT 2: VIDEOLAB’S PLAYGROUND 

6.5.2.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 

team 
HLUC TITLE HLUC DESCRIPTION 

NL 

HLUC 3.2 Information, 

control (optimize) 

sustainability 

Through a building management platform all building data is 

gathered and analyzed (via machine learning and AI). This will 

help to control building installations like heating, cooling in an 

intelligent way. The platform will automatically decides when 

installations should be turn on/off in order to save energy and 

uses the energy market to benefit from flexible tariffs. It can 

also shift (forecasted) energy usage, based on the given 

constraints. ,  

A dashboard shows the performance of the building and gives 

notifications about relevant activities.  Additional non-energy 

services are offered, like meeting room reservation, smart 

cleaning, safety services, air quality monitoring. 

Copy from HLUC table above 

“As a building manager I want to control my building to optimize 

sustainability (Information and control)” 

  

6.5.2.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

Most important stakeholders are highlighted with red dashed line. 
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6.5.2.3 NAMED ITEMS 

6.5.2.3.1 ACTORS: 

With role description if possible 

• Building manager (Property Manager / Facility Manager) 

• Tenants (Companies, variety in size) 

• Aggregator 

• App (GUI) 

• Devices described above  

• Sensors described above 

• Elevator 

• Smart Meter 

• Building Management System (incl. elevators and other building installations) 

• In case a BMS is not in place individual installations will integrated; as mechanical 

ventilation, heating and cooling (HVAC) 

• Hyrde Edge gateway 

• Ekco IoT platform (with interoperable layer) 

• Local battery 

 

 



NAME OF THE DELIVERABLE 

WP1 

 298 | 404  

6.5.2.3.2 NECESSARY DEVICES: 

With technology, if available (e.g. SPINE, ZigBee, Modbus) 

Device Protocol Technology 

Security Siren  zwave plus  

Smart lighting  zwave plus / zigbee 

Smart locks  bluetooth 

Heath Sensor  wifi 

Smoke detector  zigbee 

Multi sensor  zigbee 

Presence / movement sensor  zigbee 

Smart button  zigbee 

Water leak detector  zigbee 

Smart Switch (external)  tbd 

Thermostat   Zigbee/wifi 

Ventilation Unit  tbd 

Smart meter (electricity + 

gas) 

 tbd 

Solar panels  tbd 

Thermostat public area  tbd 

Lighting (public area)  tbd 

HVAC  tbd 

Elevators (slow / fast)  tbd 

 

6.5.2.3.3 ENVIRONMENT: 

Commercial (Office). This building facilitates a ecosystems of small to medium companies 

(around 300) with an active community environment. Facility and Building Manager work 

closely together. 

 

6.5.2.3.4 BUILDINGS: 

1 building, min 10.000 m2 office space 
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6.5.2.4 STEP BY STEP ANALYSIS OF USE CASE: 

Through a building management platform all data is gathered and analyzed (via machine 

learning) by detecting trends. Systems will go to standby mode if off-peak period arise in a 

building I.e. during evenings for the elevator. Turn on lights only when movement is detected 

or expected.  

 

Via monitoring also is detected if some systems compared to earlier moments /comparable 

season still use the same energy. If not, then systems might need maintenance to optimize 

the energy usage again. 

 

 

 

Three user stories are taken into account in the scheme below:   

As an aggregator I want people to use energy when there is a lot of it, so I can flatten peak 

load.  

As a building manager I want to safe energy in spaces that are not used all the time.  

 

Installations and devices that can be used:  

Sustainability  

• Thermostat public area  

• Smart meter  

• Ventilation Unit  

• Lighting 

• HVAC unit 

• Elevator 
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Peak Shaving 

• Battery buffer 

 

6.5.2.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.5.2.6 REGULATIONS OR OTHER CONSTRAINS 

• Regulations on flexible tariffs 

• Integration with existing building installations for the commercial pilot. Building is 

equipped with a mix of old installations (30 years) and new equipment 

• Available third party services providers 

• Willingness of tenants to accept services and share data 

 

6.5.2.7 APPENDICES 

A. Ranking of HLUC cases 

This ranking shows the maximum of use cases we want to implement in the pilots. As we 

assume that cluster 5 Monitor & Control is a logic component of Cluster 1), we have a total of 

8 HLUC cases. 

From this 8 HLUC, two (cluster 2 “care”) are dependent on the needs of individual tenants. 
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6.6 BELGIUM 

6.6.1 PILOT 1: NANOGRID 

6.6.1.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 
Voluntary (non-) 
participation in Energy 
Community 

This service provides users of a pilot the possibility to connect and 
disconnect to the energy community. Users of the pilot will have the 
option to temporarily not participate in the energy and non-energy 
services of the site.  

 

6.6.1.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 
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6.6.1.3 NAMED ITEMS 

6.6.1.3.1 ACTORS: 

Local controller/aggregator: Responsible for aggregating energy and information of the energy 

community. It is the only connection point to the grid. It is a software platform operator that 

automates and controls the energy community. 

Energy community consisting out of: 

• Residential building 

• Lab building 

• Office building 

• 2 art installations 

All the members of the energy community will be able to (temporarily) disconnect from the 

energy community 

6.6.1.3.2 NECESSARY DEVICES: 

Every member of the community can have a variety of household devices including: 

• DC & AC home appliances 

• Electrical heating 

• Different ventilation systems 

The pilot is a holistic approach towards energy communities: there are a number of devices 

which are common to the community especially for energy production and storage. 

• PV panels 

• Hydrogen fuel cell 

• EV infrastructure (Vehicle to Grid) 

• Heat pump 

• Stationary battery 

• Hydrogen boiler 

• DC grid 

These devices need to be able to communicate to the local controller’s software platform. 

Therefore there is also a need for gateways. The communication protocol between the devices 

and gateways and between gateways and software platform is not yet defined.   

 

6.6.1.3.3 ENVIRONMENT: 

Residential 

Tertiary 

 

6.6.1.3.4 BUILDINGS: 

1 residential 2 floor apartment 

1 tertiary office 
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1 tertiary lab 

2 tertiary art installations 

 

6.6.1.4 STEP BY STEP ANALYSIS OF USE CASE: 

From the point of view community member (eeg: residential building owner) 

1. Connect to energy community by requesting access to local controller through online 

web application (mobile app or website) 

2. Start offering flexibility of devices to the community (controlled by the local controller) 

3. I want to be able to disconnect from the community and stop offering this flexibility (for 

example: I am remodeling my apartment and during the construction I don’t want to be 

connected to the community). The user requests the local controller to disconnect me 

from the system. 

4. Reconnect to the energy community by requesting access to local controller 

 

From the point of view of the local controller/aggregator 

1. Start energy community by connecting different members/buildings 

2. Start offering services to the community and to the grid 

3. Disconnect a member from the community while still offering the same services to the 

community and the grid without accessing the resources from that specific member 

(services are required to be modular!) Each (energy or non-energy) service offered 

by the local controller to the community should be modular. It should always be possible 

to disconnect one member of the community and still offer this service. 

4. Reconnect the member without interrupting the energy community. 
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6.6.1.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.6.2 PILOT 1: NANOGRID 

6.6.2.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 

Aggregation of Energy in 
Local Energy Community 
through local controller 
with focus on grid 
interaction 

This service provides the maximum amount of flexibility in a 
neighbourhood by combining all available flexible assets while taking 
into account user preferences 

 

 

 

6.6.2.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

  



NAME OF THE DELIVERABLE 

WP1 

 307 | 404  

6.6.2.3 NAMED ITEMS 

6.6.2.3.1 ACTORS: 

Local controller/aggregator: Responsible for aggregating energy and information of the energy 

community. It is the only connection point to the grid. It is a software platform operator that 

automates and controls the energy community. 

Energy community consisting out of: 

• Residential building (residential user & residential gateway) 

• Lab building (tertiary user & lab gateway) 

• Office building (tertiary user & tertiary gateway) 

• 2 art installations (art user & art gateway) 

All the members of the energy community will be able to offer their flexibility. The local 

controller will aggregate this flex before offering it to the grid 

 

6.6.2.3.2 NECESSARY DEVICES: 

Every member of the community can have a variety of household devices including: 

• DC & AC home appliances 

• Electrical heating 

• Different ventilation systems 

The pilot is a holistic approach towards energy communities: there are a number of devices 

which are common to the community especially for energy production and storage. 

• PV panels 

• Hydrogen fuel cell 

• EV infrastructure (Vehicle to Grid) 

• Heat pump 

• Stationary battery 

• Hydrogen boiler 

• DC grid 

These devices need to be able to communicate to the local controller’s software platform. 

Therefore there is also a need for gateways. The communication protocol between the devices 

and gateways and between gateways and software platform is not yet defined.   

 

6.6.2.3.3 ENVIRONMENT: 

Residential 

Tertiary 

 

6.6.2.3.4 BUILDINGS: 

1 residential 2 floor apartment 
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1 tertiary office 

1 tertiary lab 

2 tertiary art installations 

6.6.2.4 STEP BY STEP ANALYSIS OF USE CASE: 

From the point of view community member (eeg: residential building owner) 

1. Connect to the energy community (details in other use case) 

2. In mobile or web application input preferences and or limits for devices: which devices 

can offer which amount of flexibility without compromising on comfort levels. 

3. Adjust preferences if necessary 

From the point of view of the local controller/aggregator 

1. Allow members to join the community (details in other use case) 

2. Discovery of devices 

3. Update list of available devices and available flexibility 

4. Forecasting of local consumption (own algorithm) 

5. Forecasting of grid consumption (third party algorithm / necessary use case) 

6. Define strategy for interaction with the grid: what is optimal time to consume energy 

from the grid or push energy towards the grid in next day. 

7. Communicate towards gateways to control devices (communication protocol / data 

object not known at this point) 
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6.6.2.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

 

 

 

6.6.3 PILOT 3: SMART KOT 

6.6.3.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 
“Gamification” of the use 
of common appliances 

Common appliances (e.g., like shared white-goods in a student 

residence building) can be intelligently used, optimizing capacity 

and scheduling its active times beforehand to minimize activity 

time during grid peak hours and encouraging its use in valley 

hours. This will be done by engaging students in a “collaborative 

game” where they will get benefits (e.g., discounts within the 

building) for a responsible and efficient usage of common 

appliances. 
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6.6.3.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

 

 

 

 

 

 



NAME OF THE DELIVERABLE 

WP1 

 311 | 404  

6.6.3.3 NAMED ITEMS 

6.6.3.3.1 ACTORS: 

• Students 

o They live in the university’s residence building and engage in the “gamification” 

of the common appliances. Through a series of incentives, students will adapt 

their energy consumption patterns (consumption and schedules) aiming for a 

flattening of the building’s consumption curve. 

• Building operator. 

o Besides managing many aspects related with building operation, it will also offers 

energy monitoring services (general view of the energy consumption, state of 

the common appliances, etc.) to the students to let them optimize their 

consumption. In exchange, the operator will award students with incentives (e.g., 

reduced price at the laundry). It will gather consumption data from students and 

from the building in general and will use it to extract patters. Later one, it will use 

this information to get fairer tariffs, which can be more flexible and adapted to 

the actual grid status. 

 

• Energy provider 

o He offers energy services (balancing, optimization and data-driven services) to 

the building operator. He offers variable tariffs to end-users (i.e., building 

operator) according to the hourly demand. It also provides with data about grid 

current and future status to let the end-users know when and how to apply peak-

shaving internal management. 

 

 

 

6.6.3.3.2 NECESSARY DEVICES: 

• Smart Appliances/Whitegoods: washing machines, dryers, dishwashers.  

Technology or protocol, not know yet (vendor dependent) 

• IoT Gateway (Citylab gateway) with support for multiple technologies such as WiFi 

(2.4GHz and 5GHz), IEEE 802.15.4 (2.4GHz and 868 MHz), LoRaWAN, Bluetooth 4.0, 

DASH7 and Ethernet. 

• Smart meters  

• Cloud resources (Virtual Wall and Citylab) 

 

Appliances and smart meters will communicate through the local interoperable platform 

DYAMAND, which will aggregate and translate vendor-specific protocols to the required 

semantic used for external applications (e.g., SAREF). DYAMAND will be partly deployed in 

the local gateways at each building, and in the cloud to perform the backed logic.   

 

6.6.3.3.3 ENVIRONMENT: 
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Student residence buildings 

 

6.6.3.3.4 BUILDINGS: 

CMI - Building at TPC (Theologisch en Pastoraal Centrum), close to Campus Middelheim with 

individual rooms, and shared spaces (e.g., kitchen, laundry room) 

CDE - Building at Campus Drie Eiken with individual rooms, and shared spaces (e.g., kitchen, 

laundry room) 

 

6.6.3.4 STEP BY STEP ANALYSIS OF USE CASE: 

Main success scenario: 

 

1. Students register in the Housing Services and agree (or not) participating in the pilot. 

2. The building operator has a flexible tariff, that favors consumption in valley hours. It 

also favors the 24h flattening ratio 

3. The building operator periodically ask the energy provider for reports on grid status and, 

possibly, short-term prediction. 

4. With this information, the building operator updates the application with a) the hours to 

encourage/discourage the consumption of electricity in the building, b) the hours where 

common appliances will be offered with a bonus (e.g., reduced priced, or any other 

incentive) 

5. Students will access periodically to the building App (either smartphone or web App) to 

see information provided by the building operator. Accordingly, they will try to modulate 

towards these hours both their own electricity consumption (e.g., smartphone charging) 

and the use of common appliances (e.g., dishwashers, dryers, washing machines) 

6. Whenever common appliances are used, the student will have the chance to share its 

use (e.g., if the washing machine is not full). This way, the student will implement the 

appliance to start at some time in the future, giving other students the possibility to use 

the appliance as well with a bonus. 

7. (optional) If usage can be per-person tracked in the smart appliances, rewards may be 

given individually 

8. (optional) If consumption per student room can be monitored, individual bonuses can 

also be rewarded for good (and efficient) energy “behavior”.  
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6.6.3.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

 

6.6.4 PILOT 2: THOR PARK – PEAK SHAVING 

6.6.4.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
tea
m 

HLUC TITLE HLUC DESCRIPTION 

BE 

  

Manage peak load to 

avoid increases in the 

electricity invoice (peak 

shaving)  

In short, with available data, the energy service provider prepares a 

prognosis of the next day behavior of the system (e.g., building). The 

prognosis accounts for expected generation (e.g., PV panels) and 

consumption assets (e.g., heating/cooling requirements). Based on 

the prognosis, a set of steps are defined. These steps aim at limiting 
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====== 

from table => Building 

level services: peak 

shaving --> reduce 

electricity invoice 

the consumption of the system at times when there is a high 

probability of utilizing more than the contracted capacity. The 

technical aggregator monitors and sends close to real-time data to 

the energy service provider. This data is used to update the 

prognosis. Also, the technical aggregator. Additional info (not 

included in the table): the service aims at Modulate power demand 

of the building by direct and dynamic management of grid capacity 

utilization avoiding penalties for brief incursions of power demand 

above the contracted network capacity. The service controls building 

loads (heating/cooling system, EV chargers, HP, etc.) in a 

coordinated manner taking into account optimization of local RES 

self-consumption.   
 

Copy from HLUC table above 

 

 

6.6.4.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

Explanation for this picture is in D5.1 p.54. Please note that it applies to all HLUCs. 

 

6.6.4.3 NAMED ITEMS 

6.6.4.3.1 ACTORS: 
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• Energy service provider 

o He offers energy services (balancing, optimization and data-driven services) to end-

consumers (incl. prosumers, communities, building managers, BRPs and other energy 

asset managers) because he has the platform and expertise to collect, mine and exploit 

data for the benefit of the end-user. For that he needs relevant data (consumption, 

forecasts, availability of assets, comfort requirements, end-user behavior and 

preferences, etc.) 

• Forecaster 

o He offers forecasting services (e.g., weather, RES production, load) to any role 

requesting this service. For that he needs relevant data (collected by the requesting role 

or other role with access to the data) 

• Technical aggregator 

o She offers technical aggregation of assets (incl. monitoring and control) to energy 

service providers because she has the technical means and expertise to install, monitor 

and control the infrastructure needed for remote access and control of assets. For that 

she needs access to the premises, set points and ICT services. 

• Building manager 
o She engages in energy management (building level) because she wants to maintain 

energy costs at a minimum (incl. lighting, heating/cooling). For that she needs to know 

her energy costs (invoice from supplier) and options to optimize how energy is 

consumed (services offered by energy service provider).  

• Platform (DCM & BEMS): see definition in WP5 documents D5.1 and D5.2  

• InterConnect interoperability framework: see definition in WP5 documents D5.1 and 

D5.2  

• Service store: see definition in WP5 documents D5.1 and D5.2  

• Parking manager (EV charging) 

o He offers parking spaces with EV charging stations to EV owners/users because 

he wants to increase profits by selling electricity to these users. For that he needs 

to optimize the charging of connected vehicles taking into account user behavior 

(a service that can be provided by the energy service provider). 

• Prosumer EV user/owner 

o She offers flexibility in her charging pattern to the prosumer (building) because 

she wants to avoid energy peaks for the building. However, she wants to have 

enough charge to get back home. For that she needs the building to decide when 

to charge the car taking into account her preferences, e.g., charge should be 

70% or more at time of departure. Note that the main beneficiary of the service 

is the prosumer (building). The service can be provided by the collaboration of 

the energy service provider and the aggregator.  

 

6.6.4.3.2 NECESSARY DEVICES: 

With technology, if available (e.g. SPINE, ZigBee, Modbus) 

PV panels (inverters), Heat pump, EV infrastructure (incl. EV chargers), BMS (PRIVA), ... => 

SmarThor platform - IoT-based (REST API), 

  

Home lab (smart appliances/whitegoods) => SPINE   
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Washing machines, dishwashers, smart boiler. 

 

6.6.4.3.3 ENVIRONMENT: 

Tertiary buildings (offices, labs, convention centre, parking lot, advance training centre) 

Concentrating on offices, labs and parking lot (with EV charging) 

 

6.6.4.3.4 BUILDINGS: 

EV1 - EnergyVille 1 (offices, parking (incl. EV) and labs) => used in all HLUCs. Other buildings 

(see below) may be added. 

P4 - Parking building with EV charging infrastructure => used for HLUC EV charging pricing 

(still under discussion) 

EV2 - EnergyVille 2 (offices, parking (incl. EV) and labs) 

Thor Central - convention centre 

IncubaThor - offices 

P1 - Parking lot with EV charging infrastructure 

T2 - Advanced training centre 

C4 - Parking lot with EV charging infrastructure  

 

6.6.4.4 STEP BY STEP ANALYSIS OF USE CASE: 

This UC explains how the operation of manageable loads is coordinated to avoid penalties 

from brief incursions of local (facility) peak demand above the contracted capacity. 

 

In short, with available data, the energy service provider prepares a prognosis of the next day 

behavior of the system (e.g., building). The prognosis accounts for expected generation (e.g., 

PV panels) and consumption assets (e.g., heating/cooling requirements). Based on 

the prognosis, a set of steps are defined. These steps aim at limiting the consumption of the 

system at times when there is a high probability of utilizing more than the contracted capacity. 

The technical aggregator monitors and sends close to real-time data to the energy 

service provider. This data is used to update the prognosis. Also, the technical aggregator. 

 

Main success scenario: 

1. In day D-1, the energy service provider makes forecasts (of every generation and 

consumption asset) 

2. The energy service provider uses the aggregated forecast as baseline for day D 
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3. If the baseline is within the limits of the contracted capacity, then the energy service 

provider takes the steps to maximize RES self-consumption and increase firmness of the 

system electricity consumption profile 

4. If the baseline surpasses the limits of the contracted capacity, then the energy service 

provider limits the consumption program of large assets to create a safety band for day D 

5. The energy service provider sends the updated setpoints to the technical aggregator 

6. The technical aggregator deploys the updated setpoints 

7. The technical aggregator monitors in real-time the behavior of assets and reports to the 

energy service provider of any change in behavior 

8. Large variations in consumption/generation behavior trigger a re-evaluation of the limits by 

the energy service provider 

9. The energy service provider tackles large variations with an immediate increase in the 

restrictions (decrease in consumption). This allows the energy service provider to “buy” time, 

re-assess the optimization and update setpoints  

Success guarantee: no penalty for exceeding contracted capacity 

To maintain high comfort levels a feedback system is deployed. Through continuous 
evaluation of building occupant (e.g., researchers, staff, EV owners) experiences the 
algorithm is fine-tuned. 
 
The building manager assess the performance of the overall service based on the 
information reported by the energy service provider.  
 
Strategies will be defined by the risk management approach implemented.  
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6.6.4.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.6.5 PILOT 2: THOR PARK – PV SELF-CONSUMPTION 

6.6.5.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
tea
m 

HLUC TITLE HLUC DESCRIPTION 

BE 

  
building level services: 

RES self-consumption --> 

reduce electricity invoice 

This UC explains how to coordinate energy consumption with local 
renewable generation 
For this UC, The energy service provider forecasts the generation profile 
of available RES (directly connected to the system in question). This 
generation profile is matched with the consumption profile of the system. 
The matching aims at utilizing (as much as possible) the energy 
generated by local sources. The energy service provider calculates the 
setpoints for consumption assets. The energy service provider sends the 
setpoints for deployment to the technical aggregator. The technical 
aggregator monitors the behavior of generation and consumption assets 
and reports it to the energy service provider. 
Additional info (not included in the table): the service aims at Maximize 
consumption of local RES generation (e.g., from PV panels) at hours of 
high production to reduce electricity supply costs. The coordinated 
consumption takes into account the strategies set by the peak-shaving 
service. 

Copy from HLUC table above 

 

 

6.6.5.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

Work-in-progress 

 

6.6.5.3 NAMED ITEMS 

6.6.5.3.1 ACTORS: 

• Energy service provider 
o He offers energy services (balancing, optimization and data-driven services) to end-

consumers (incl. prosumers, communities, building managers, BRPs and other energy 

asset managers) because he has the platform and expertise to collect, mine and exploit 

data for the benefit of the end-user. For that he needs relevant data (consumption, 

forecasts, availability of assets, comfort requirements, end-user behavior and 

preferences, etc.) 

• Forecaster 

o He offers forecasting services (e.g., weather, RES production, load) to any role 

requesting this service. For that he needs relevant data (collected by the requesting role 

or other role with access to the data) 
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• Technical aggregator 

o She offers technical aggregation of assets (incl. monitoring and control) to energy 

service providers because she has the technical means and expertise to install, monitor 

and control the infrastructure needed for remote access and control of assets. For that 

she needs access to the premises, set points and ICT services. 

• Building manager 
o She engages in energy management (building level) because she wants to maintain 

energy costs at a minimum (incl. lighting, heating/cooling). For that she needs to know 

her energy costs (invoice from supplier) and options to optimize how energy is 

consumed (services offered by energy service provider).  

• Platform (DCM & BEMS): see definition in WP5 documents D5.1 and D5.2  

• InterConnect interoperability framework: see definition in WP5 documents D5.1 and 

D5.2  

• Service store: see definition in WP5 documents D5.1 and D5.2  

• Parking manager (EV charging) 

o He offers parking spaces with EV charging stations to EV owners/users because 

he wants to increase profits by selling electricity to these users. For that he needs 

to optimize the charging of connected vehicles taking into account user behavior 

(a service that can be provided by the energy service provider). 

• Prosumer EV user/owner 

o She offers flexibility in her charging pattern to the prosumer (building) because 

she wants to avoid energy peaks for the building. However, she wants to have 

enough charge to get back home. For that she needs the building to decide when 

to charge the car taking into account her preferences, e.g., charge should be 

70% or more at time of departure. Note that the main beneficiary of the service 

is the prosumer (building). The service can be provided by the collaboration of 

the energy service provider and the aggregator.  

 

6.6.5.3.2 NECESSARY DEVICES: 

With technology, if available (e.g. SPINE, ZigBee, Modbus) 

PV panels (inverters), Heat pump, EV infrastructure (incl. EV chargers), BMS (PRIVA), ... => 

SmarThor platform - IoT-based (REST API), 

  

Home lab (smart appliances/whitegoods) => SPINE   

Washing machines, dishwashers, smart boiler. 

 

6.6.5.3.3 ENVIRONMENT: 

Tertiary buildings (offices, labs, convention centre, parking lot, advance training centre) 

Concentrating on offices, labs and parking lot (with EV charging) 
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6.6.5.3.4 BUILDINGS: 

EV1 - EnergyVille 1 (offices, parking (incl. EV) and labs) => used in all HLUCs. Other buildings 

(see below) may be added. 

P4 - Parking building with EV charging infrastructure => used for HLUC EV charging pricing 

EV2 - EnergyVille 2 (offices, parking (incl. EV) and labs) 

Thor Central - convention centre 

IncubaThor - offices 

P1 - Parking lot with EV charging infrastructure 

T2 - Advanced training centre 

C4 - Parking lot with EV charging infrastructure  

 

6.6.5.4 STEP BY STEP ANALYSIS OF USE CASE: 

This UC explains how to coordinate energy consumption with local renewable generation 
For this UC, The energy service provider forecasts the generation profile of available RES 
(directly connected to the system in question). This generation profile is matched with the 
consumption profile of the system. The matching aims at utilizing (as much as possible) the 
energy generated by local sources. The energy service provider calculates the setpoints for 
consumption assets. The energy service provider sends the setpoints for deployment to the 
technical aggregator. The technical aggregator monitors the behavior of generation and 
consumption assets and reports it to the energy service provider. 

 

More in detail, the energy service provider forecasts the generation profile of available RES 
(directly connected to the system in question). This generation profile is matched with the 
consumption profile of the system. The matching aims at utilizing (as much as possible) the 
energy generated by local sources. The energy service provider calculates the setpoints for 
consumption assets. The energy service provider sends the setpoints for deployment to the 
technical aggregator. The technical aggregator monitors the behavior of generation and 
consumption assets and reports it to the energy service provider. 

 

Main success scenario: 
1. In day D-1, the energy service provider forecasts RES generation (local) and the 

consumption profile of the system in question 
2. Based on the forecasted injection, the energy service provider defines the setpoints 

for consumption assets 
3. The energy service provider sends the setpoints for deployment to the technical 

aggregator 
4. The technical aggregator monitors the behavior of the generation and consumption 

assets and reports back to the energy service provider any deviation 

Success guarantee: KPI – RES generated/RES used 

Comments: link with other BUCs; limits by other BUCs 
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To maintain high comfort levels a feedback system is deployed. Through continuous 
evaluation of building occupant (e.g., researchers, staff, EV owners) experiences the 
algorithm is fine-tuned. 
 
The building manager assess the performance of the overall service based on the 
information reported by the energy service provider. 

 

 

6.6.5.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.6.6 PILOT 2: THOR PARK – EV CHARGING PRICING 

6.6.6.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 

  
Building level services: 

EV smart charging pricing 

for flexibility use 

This UC describes how flexibility from a building/parking lot equipped 

with EV charging stations and PV panels may be traded in a cost-

efficient and cost-reflective manner. For this UC, The energy service 

provider calculates the costs of utilizing flexibility by the charging point 

provider. Additional info (not included in the table): The aim of the 

service is to Incentivize smart charging through price signals. The 

proposed tariff structure signals to the EV charging infrastructure 

manager the periods at which flexibility (aggregated at parking 

lot level) may be used for other services. The proposed tariff 

scheme (defined by the energy service provider) all costs for the 

provision of flexibility in a dynamic way. 

Copy from HLUC table above 

 

 

6.6.6.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

Work-in-progress 

 

6.6.6.3 NAMED ITEMS 

6.6.6.3.1 ACTORS: 

• Energy service provider 
o He offers energy services (balancing, optimization and data-driven services) to end-

consumers (incl. prosumers, communities, building managers, BRPs and other energy 

asset managers) because he has the platform and expertise to collect, mine and exploit 

data for the benefit of the end-user. For that he needs relevant data (consumption, 

forecasts, availability of assets, comfort requirements, end-user behavior and 

preferences, etc.) 

• Forecaster 

o He offers forecasting services (e.g., weather, RES production, load) to any role 

requesting this service. For that he needs relevant data (collected by the requesting role 

or other role with access to the data) 

• Technical aggregator 
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o She offers technical aggregation of assets (incl. monitoring and control) to energy 

service providers because she has the technical means and expertise to install, monitor 

and control the infrastructure needed for remote access and control of assets. For that 

she needs access to the premises, set points and ICT services. 

• Building/parking lot manager 

o She engages in energy management (building level) because she wants to maintain 

energy costs at a minimum (incl. lighting, heating/cooling). For that she needs to know 

her energy costs (invoice from supplier) and options to optimize how energy is 

consumed (services offered by energy service provider).  

• Platform (DCM & BEMS): see definition in WP5 documents D5.1 and D5.2  

• InterConnect interoperability framework: see definition in WP5 documents D5.1 and 

D5.2  

• Service store: see definition in WP5 documents D5.1 and D5.2  

• Parking manager (EV charging) 

o He offers parking spaces with EV charging stations to EV owners/users because 

he wants to increase profits by selling electricity to these users. For that he needs 

to optimize the charging of connected vehicles taking into account user behavior 

(a service that can be provided by the energy service provider). 

• Prosumer EV user/owner 

o She offers flexibility in her charging pattern to the prosumer (building) because 

she wants to avoid energy peaks for the building. However, she wants to have 

enough charge to get back home. For that she needs the building to decide when 

to charge the car taking into account her preferences, e.g., charge should be 

70% or more at time of departure. Note that the main beneficiary of the service 

is the prosumer (building). The service can be provided by the collaboration of 

the energy service provider and the aggregator.  

• Market operator (wholesale) 

o He provides wholesale clearing prices to eligible stakeholders because the data 

is needed for invoicing and service creation/provision. Interested stakeholders 

can download clearing prices from the market operator’s platform. 

 

6.6.6.3.2 NECESSARY DEVICES: 

With technology, if available (e.g. SPINE, ZigBee, Modbus) 

PV panels (inverters), EV infrastructure (incl. EV chargers), BMS (PRIVA), ... => SmarThor 

platform - IoT-based (REST API), 

  

Home lab (smart appliances/whitegoods) => SPINE   

Washing machines, dishwashers, smart boiler. 

 

6.6.6.3.3 ENVIRONMENT: 

Tertiary buildings (parking lot) 
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6.6.6.3.4 BUILDINGS: 

EV1 - EnergyVille 1 (offices, parking (incl. EV) and labs) => used in all HLUCs. Other buildings 

(see below) may be added. 

P4 - Parking building with EV charging infrastructure => used for HLUC EV charging pricing 

EV2 - EnergyVille 2 (offices, parking (incl. EV) and labs) 

Thor Central - convention centre 

IncubaThor - offices 

P1 - Parking lot with EV charging infrastructure 

T2 - Advanced training centre 

C4 - Parking lot with EV charging infrastructure  

 

6.6.6.4 STEP BY STEP ANALYSIS OF USE CASE: 

This UC describes how flexibility from a building/parking lot equipped with EV charging stations 

and PV panels may be traded in a cost-efficient and cost-reflective manner. 

For this UC, The energy service provider calculates the costs of utilizing flexibility by the 

charging point provider. The cost calculation includes all relevant provision costs (e.g., penalty 

for consuming above contracted capacity). The charging point provider uses this price signal 

to decide when it is most convenient for him to offer the flexibility. The calculation of available 

flexibility and its provision cost takes into account the charging preferences provided by the 

EV owner. Set points (rate at which individual EVs would charge) are calculated and set 

based on the flexibility offer made by the charging point provider. The energy service provider 

sends the setpoints for deployment to the technical aggregator. The technical aggregator 

monitors the behavior of generation and consumption assets and reports any modification 

or deviation (from original plan) back to the energy service provider and the charging point 

provider. 

 
Main success scenario:  

1. EV owner logs to the system and connects EV to charging point 
2. The charging point provider authorizes access and provides charging service 
3. EV owner provides her charging preferences to charging point provider via a platform 
4. Based on forecasts (PV injection, electricity supply, expected EV demand) and EV 
charging preferences, the energy service provider assesses the cost of providing 
flexibility at different periods and sends the price signal to the charging point provider 
5. The charging point provider defines his flexibility offer based on the price signal 
provided by the energy service provider 
6. Based on the flexibility offer, the charging point provider defines the setpoints for 
consumption assets (rate at which each EV would charge) 
7. The charging point provider sends the setpoints for deployment to the technical 
aggregator 
8. The technical aggregator monitors the behavior of the generation and consumption 
assets and reports back to the charging point provider and the energy service provider 
any deviation 
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Success guarantee: Flexibility offer is provided in full 
 
Main assumptions:  

• Not providing in full the flexibility offer generates a large penalty 
• Negotiation between the charging point provider and the EV owner is possible. The 
charging point provider may offer to the EV owner extra benefits (e.g., discounts) to 
motivate the adaptation of her EV charging preferences so that the flexibility offer can be 
provided in full 

 
The charging point provider assess the performance of the overall service based on the 
information reported by the energy service provider 
 

6.6.6.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

 

  



NAME OF THE DELIVERABLE 

WP1 

 327 | 404  

6.6.7 PILOT 3: CORDIUM – COMMUNITY OPTIMIZATION OF EFFICIENT HEAT 

GENERATION 

6.6.7.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 

  
Community optimization 

of efficient heat 

generation 

This UC deals with the management of a cost-efficient HDN which is 
dynamically controlled to comply with an optimal temperature range. 
Additional info (not included in the table): The main objective is to 
maintain HDN costs reduced by optimizing the use of local RES 
generation, thermal storage and controllable loads (e.g., controllable 
HP). This is mainly achieved by minimizing the instances at which gas 
is used to produce heat. The service reduces heat generation and 
distribution costs by, among other approaches, lowering the 
temperature of the DHN (distribution heat network). Maintaining an 
optimal temperature range helps to minimize losses and needs for 
extra heat.  

Copy from HLUC table above 

 

 

6.6.7.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

Work-in-progress 

 

6.6.7.3 NAMED ITEMS 

6.6.7.3.1 ACTORS: 

• Energy service provider 

o He offers energy services (balancing, optimization and data-driven services) to end-

consumers (incl. prosumers, communities, building managers, BRPs and other energy 

asset managers) because he has the platform and expertise to collect, mine and exploit 

data for the benefit of the end-user. For that he needs relevant data (consumption, 

forecasts, availability of assets, comfort requirements, end-user behavior and 

preferences, etc.) 

• Forecaster 

o He offers forecasting services (e.g., weather, RES production, load) to any role 

requesting this service. For that he needs relevant data (collected by the requesting role 

or other role with access to the data) 

• Technical aggregator 

o She offers technical aggregation of assets (incl. monitoring and control) to energy 

service providers because she has the technical means and expertise to install, monitor 
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and control the infrastructure needed for remote access and control of assets. For that 

she needs access to the premises, set points and ICT services. 

• HDN operator 
o He engages in heat distribution activities because he owns the heat network. He 

needs to distribute heat in an efficient and cost-effective manner. For that he 
needs to minimize distribution losses, avoid congestions, optimize heat flow and, 
maintain/increase grid reliability. These services are offered to him by the energy 
service provider in collaboration with the aggregator.  

• Consumer (heat) 
o He engages in energy (heat) consumption because he needs heat for his day-

to-day tasks (e.g., heating). For that he needs a contract with a heat supplier. 

• Heat supplier 
o She offers heat supply to the social housing operator because tenants require 

heat for day-to-day tasks. He needs to supply the heat at the lowest cost and in 
an optimal manner. For that he needs the support from the energy service 
provider and the aggregator. 

• Heat producer 
o She offers heat to the heat supplier via the heat distribution network (HDN) 

because she wants to cover as much heat demand as possible. She needs to 
produce heat minimizing costs and losses (primary energy, conversion 
efficiency, etc.) while maximizing resource utilization (e.g., PVT, BTES, CHP). 
For that she needs optimization services (offered by the energy service provider 
in collaboration with the aggregator). 

• Platform (DCM & BEMS): see definition in WP5 documents D5.1 and D5.2  

• InterConnect interoperability framework: see definition in WP5 documents D5.1 and 

D5.2  

• Service store: see definition in WP5 documents D5.1 and D5.2  

o  

 

6.6.7.3.2 NECESSARY DEVICES: 

With technology, if available (e.g. SPINE, ZigBee, Modbus) 

PV panels (inverters), wind turbine (inverter), Heat pump, EV infrastructure (incl. EV chargers), 

BMS (PRIVA), ... => SmarThor platform - IoT-based (REST API), 

Home lab (smart appliances/whitegoods) => SPINE   

Washing machines, dishwashers, smart boiler. 

6.6.7.3.3 ENVIRONMENT: 

Residential (dwellings) 

6.6.7.3.4 BUILDINGS: 

Cordium community 

Phase 2. Also, it could be that phase 1 and phase 3 are included (under discussion)  
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6.6.7.4 STEP BY STEP ANALYSIS OF USE CASE: 

This UC deals with the management of a cost-efficient HDN which is dynamically controlled to 

comply with an optimal temperature range. 

 

In short, with available data, the energy service provider prepares a prognosis of the next day 

behavior of the system (HDN). The prognosis accounts for expected generation (PVT and 

wind turbines ), state-of-charge of thermal storage, heat generation assets (e.g., HPs), and 

expected customer needs. Based on the prognosis, a set of steps are defined. These steps 

aim at lowering the HDN temperature to an optimal range while maintaining the reliability of 

the network. The technical aggregator monitors and sends close to real-time data to the energy 

service provider. This data is used to update the prognosis. Also, the technical aggregator. 

 

Main success scenario:  

1. In day D-1, the energy service provider makes forecasts (of every electricity and heat 

generation, thermal storage and heat user demand)  

2. The energy service provider uses the aggregated forecast as baseline for day D 

3. The energy service provider defines the optimal temperature range for the operation of the 

HDN 

4. Based on the defined temperature range, the energy service provider defines the 

operational set points for the assets in the HDN 

5. The energy service provider sends the updated setpoints to the technical aggregator 

6. The technical aggregator deploys the updated setpoints 

7. The technical aggregator monitors in real-time the behavior of assets and reports to the 

energy service provider of any change in behavior 

8. Large variations in consumption/generation behavior trigger a re-evaluation of the setpoints 

defined by the energy service provider 

9. The energy service provider tackles large variations with immediate actions (e.g., decrease 

electricity consumption). This allows the energy service provider to “buy” time, re-assess the 

optimization and update setpoints  

 

Success guarantee: HDN operates within optimal temperature range 
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6.6.7.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.6.8 PILOT 3: CORDIUM – PEAK SHAVING VIA DIRECT CONTROL OF HP 

6.6.8.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 

  
Peak shaving via direct 

control of HP 

This UC explains how the operation of manageable loads is 
coordinated to avoid penalties from brief incursions of local (facility) 
peak demand above the contracted capacity. 
Additional info (not included in the table): The main objective is to 
Modulate power demand of a controllable heat pump (HP) by applying 
direct control in a dynamic manner. The heat pump is primarily 
managed to avoid for the local peak power demand (site level) to go 
above a certain capacity threshold. By managing the loading of the HP 
penalties are avoided, especially when the main supplying source of 
electricity is the distribution grid (e.g., at times of low RES generation or 
when RES generation may be more profitable elsewhere). The service 
controls the heat pump load considering the state of other assets for 
heat and electricity generation and storage (e.g., BTES, Thermal 
storages, local electricity generation, HPs, P2H ). Additionally, the 
service takes into account the optimization of local RES self-
consumption (managed by another service).   

Copy from HLUC table above 

 

6.6.8.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

Work-in-progress 

 

6.6.8.3 NAMED ITEMS 

6.6.8.3.1 ACTORS: 

• Energy service provider 
o He offers energy services (balancing, optimization and data-driven services) to end-

consumers (incl. prosumers, communities, building managers, BRPs and other energy 

asset managers) because he has the platform and expertise to collect, mine and exploit 

data for the benefit of the end-user. For that he needs relevant data (consumption, 

forecasts, availability of assets, comfort requirements, end-user behavior and 

preferences, etc.) 

• Forecaster 

o He offers forecasting services (e.g., weather, RES production, load) to any role 

requesting this service. For that he needs relevant data (collected by the requesting role 

or other role with access to the data) 

• Technical aggregator 
o She offers technical aggregation of assets (incl. monitoring and control) to energy 

service providers because she has the technical means and expertise to install, monitor 
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and control the infrastructure needed for remote access and control of assets. For that 

she needs access to the premises, set points and ICT services. 

• Platform (DCM & BEMS): see definition in WP5 documents D5.1 and D5.2  

• InterConnect interoperability framework: see definition in WP5 documents D5.1 and 

D5.2  

• Service store: see definition in WP5 documents D5.1 and D5.2  

• HDN operator 
o He engages in heat distribution activities because he owns the heat network. He 

needs to distribute heat in an efficient and cost-effective manner. For that he 
needs to minimize distribution losses, avoid congestions, optimize heat flow and, 
maintain/increase grid reliability. These services are offered to him by the energy 
service provider in collaboration with the aggregator.  

• Consumer (heat) 
o He engages in energy (heat) consumption because he needs heat for his day-

to-day tasks (e.g., heating). For that he needs a contract with a heat supplier. 

• Heat supplier 
o She offers heat supply to the social housing operator because tenants require 

heat for day-to-day tasks. He needs to supply the heat at the lowest cost and in 
an optimal manner. For that he needs the support from the energy service 
provider and the aggregator. 

• Heat producer 
o She offers heat to the heat supplier via the heat distribution network (HDN) 

because she wants to cover as much heat demand as possible. She needs to 
produce heat minimizing costs and losses (primary energy, conversion 
efficiency, etc.) while maximizing resource utilization (e.g., PVT, BTES, CHP). 
For that she needs optimization services (offered by the energy service provider 
in collaboration with the aggregator). 

 

6.6.8.3.2 NECESSARY DEVICES: 

With technology, if available (e.g. SPINE, ZigBee, Modbus) 

PV panels (inverters), wind turbine (inverter), Heat pump, EV infrastructure (incl. EV chargers), 

BMS (PRIVA), ... => SmarThor platform - IoT-based (REST API), 

 

Home lab (smart appliances/whitegoods) => SPINE   

Washing machines, dishwashers, smart boiler. 

 

6.6.8.3.3 ENVIRONMENT: 

Residential (dwellings) 

 

6.6.8.3.4 BUILDINGS: 

Cordium community 

Phase 2. Also, it could be that phase 1 and phase 3 are included (under discussion)  
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6.6.8.4 STEP BY STEP ANALYSIS OF USE CASE: 

This UC explains how the operation of manageable loads is coordinated to avoid penalties 

from brief incursions of local (facility) peak demand above the contracted capacity. 

In short, with available data, the energy service provider prepares a prognosis of the next day 

behavior of the system (e.g., HDN). The prognosis accounts for expected generation (PVT 

and Wind), state-of-charge of thermal storage, heat generation assets (e.g., HPs), and 

expected customer needs. Based on the prognosis, a set of steps are defined. These steps 

aim at limiting the consumption of the system at times when there is a high probability of 

utilizing more than the contracted capacity. The technical aggregator monitors and sends close 

to real-time data to the energy service provider. This data is used to update the prognosis. 

Also, the technical aggregator.  

 

Main success scenario:  

1. In day D-1, the energy service provider makes forecasts (of every electricity and heat 

generation, thermal storage and heat user demand) 

2. The energy service provider uses the aggregated forecast as baseline for day D 

3. If the baseline is within the limits of the contracted capacity, then the energy service provider 

takes the steps to maximize RES self-consumption and minimize the costs of producing and 

distributing heat to heat users 

4. If the baseline surpasses the limits of the contracted capacity, then the energy service 

provider limits the consumption program of the directly controlled HP for day D 

5. The energy service provider sends the updated setpoints to the technical aggregator 

6. The technical aggregator deploys the updated setpoints 

7. The technical aggregator monitors in real-time the behavior of assets and reports to the 

energy service provider of any change in behavior 

8. Large variations in consumption/generation behavior trigger a re-evaluation of the limits by 

the energy service provider 

9. The energy service provider tackles large variations with an immediate increase in the 

restrictions (decrease in consumption). This allows the energy service provider to “buy” time, 

re-assess the optimization and update setpoints  

Success guarantee: no penalty for exceeding contracted capacity 

To maintain high comfort levels a feedback system is deployed. Through continuous 

evaluation of tenants (heat users) experiences the algorithm is fine-tuned.  

The building manager assess the performance of the overall service based on the information 

reported by the energy service provider.  
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6.6.8.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.6.9 PILOT 3: CORDIUM – RES SELF-CONSUMPTION 

6.6.9.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 

  
Increase RES for self 

consumption 

This UC deals with the coordination of energy consumption and local 
renewable generation 
For this UC, The energy service provider forecasts the generation 
profile of available RES (directly connected to the system in question). 
This generation profile is matched with the consumption profile of the 
system. The matching aims at utilizing (as much as possible) the 
energy generated by local sources. Electricity generated in excess may 
be used to power non-energy services provided to the community. The 
energy service provider calculates the set points for consumption 
assets. The energy service provider sends the set points for 
deployment to the technical aggregator. The technical aggregator 
monitors the behavior of generation and consumption assets and 
reports it to the energy service provider.. 
Additional info (not included in the table): The main objective is to 
Maximize consumption of local RES generation (from PVT and wind 
turbines) at hours of high production to reduce electricity supply costs 
for heat generation. At times when heat demand is low the electricity 
generated by local resources may be converted in heat and stored or 
used to provide non-energy services. The coordinated consumption 
takes into account the strategies set by the peak-shaving service.   

Copy from HLUC table above 

 

6.6.9.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

Work-in-progress 

 

6.6.9.3 NAMED ITEMS 

6.6.9.3.1 ACTORS: 

• Energy service provider 
o He offers energy services (balancing, optimization and data-driven services) to end-

consumers (incl. prosumers, communities, building managers, BRPs and other energy 

asset managers) because he has the platform and expertise to collect, mine and exploit 

data for the benefit of the end-user. For that he needs relevant data (consumption, 

forecasts, availability of assets, comfort requirements, end-user behavior and 

preferences, etc.) 

• Forecaster 

o He offers forecasting services (e.g., weather, RES production, load) to any role 

requesting this service. For that he needs relevant data (collected by the requesting role 

or other role with access to the data) 
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• Technical aggregator 

o She offers technical aggregation of assets (incl. monitoring and control) to energy 

service providers because she has the technical means and expertise to install, monitor 

and control the infrastructure needed for remote access and control of assets. For that 

she needs access to the premises, set points and ICT services. 

• Platform (DCM & BEMS): see definition in WP5 documents D5.1 and D5.2  

• InterConnect interoperability framework: see definition in WP5 documents D5.1 and 

D5.2  

• Service store: see definition in WP5 documents D5.1 and D5.2  

• HDN operator 
o He engages in heat distribution activities because he owns the heat network. He 

needs to distribute heat in an efficient and cost-effective manner. For that he 
needs to minimize distribution losses, avoid congestions, optimize heat flow and, 
maintain/increase grid reliability. These services are offered to him by the energy 
service provider in collaboration with the aggregator.  

• Consumer (heat) 
o He engages in energy (heat) consumption because he needs heat for his day-

to-day tasks (e.g., heating). For that he needs a contract with a heat supplier. 

• Heat supplier 
o She offers heat supply to the social housing operator because tenants require 

heat for day-to-day tasks. He needs to supply the heat at the lowest cost and in 
an optimal manner. For that he needs the support from the energy service 
provider and the aggregator. 

• Heat producer 
o She offers heat to the heat supplier via the heat distribution network (HDN) 

because she wants to cover as much heat demand as possible. She needs to 
produce heat minimizing costs and losses (primary energy, conversion 
efficiency, etc.) while maximizing resource utilization (e.g., PVT, BTES, CHP). 
For that she needs optimization services (offered by the energy service provider 
in collaboration with the aggregator). 

 

6.6.9.3.2 NECESSARY DEVICES: 

With technology, if available (e.g. SPINE, ZigBee, Modbus) 

PV panels (inverters), wind turbine (inverter), Heat pump, EV infrastructure (incl. EV chargers), 

BMS (PRIVA), ... => SmarThor platform - IoT-based (REST API), 

  

Home lab (smart appliances/whitegoods) => SPINE   

Washing machines, dishwashers, smart boiler. 

 

6.6.9.4 ENVIRONMENT: 

Residential (dwellings) 
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6.6.9.4.1 BUILDINGS: 

Cordium community 

Phase 2. Also, it could be that phase 1 and phase 3 are included (under discussion)  

 

6.6.9.5 STEP BY STEP ANALYSIS OF USE CASE: 

This UC deals with the coordination of energy consumption and local renewable generation 
 
For this UC, the energy service provider forecasts the generation profile of available RES 
(directly connected to the system in question). This generation profile is matched with the 
consumption profile of the system. The matching aims at utilizing (as much as possible) the 
energy generated by local sources. Electricity generated in excess may be used to power 
non-energy services provided to the community. The energy service provider calculates the 
setpoints for consumption assets. The energy service provider calculates and sends the 
setpoints for deployment to the technical aggregator. The setpoints are meant for 
consumption assets in the DHN, considering the heat needs per apartment. The technical 
aggregator monitors the behavior of generation and consumption assets and reports it to the 
energy service provider.  
 

Main success scenario:  

1. In day D-1, the energy service provider forecasts RES generation (local) and the 

consumption profile of the system in question 

2. Based on the forecasted injection, the energy service provider defines the setpoints for 

consumption assets 

3. The energy service provider sends the setpoints for deployment to the technical aggregator 

4. The technical aggregator monitors the behavior of the generation and consumption assets 

and reports back to the energy service provider any deviation 

Success guarantee: KPI – RES generated/RES used; reduction of electricity supply costs 

To maintain high comfort levels a feedback system is deployed. Through continuous 

evaluation of tenants (heat users) experiences the algorithm is fine-tuned.  

The social housing manager/operator assess the performance of the overall service based on 

the information reported by the energy service provider.  
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6.6.9.6 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.6.10 PILOT 3: CORDIUM – COMMUNITY CAR SHARING 

6.6.10.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 
  
Community car sharing 

This UC describes how a low cost e-mobility service can be provided to 
community members by using excess energy from local RES. 
Additional info (not included in the table): A community car sharing 
(mobility) service for Cordium community members. Community 
members can create an account, book the EV and check their service 
utilization via an online system. 

Copy from HLUC table above 

 

 

6.6.10.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

With duties / relations 

 

Work-in-progress 

 

6.6.10.3 NAMED ITEMS 

6.6.10.3.1 ACTORS: 

• Energy service provider 
o He offers energy services (balancing, optimization and data-driven services) to end-

consumers (incl. prosumers, communities, building managers, BRPs and other energy 

asset managers) because he has the platform and expertise to collect, mine and exploit 

data for the benefit of the end-user. For that he needs relevant data (consumption, 

forecasts, availability of assets, comfort requirements, end-user behavior and 

preferences, etc.) 

• Forecaster 

o He offers forecasting services (e.g., weather, RES production, load) to any role 

requesting this service. For that he needs relevant data (collected by the requesting role 

or other role with access to the data) 

• Technical aggregator 

o She offers technical aggregation of assets (incl. monitoring and control) to energy 

service providers because she has the technical means and expertise to install, monitor 

and control the infrastructure needed for remote access and control of assets. For that 

she needs access to the premises, set points and ICT services. 

• HDN operator 
o He engages in heat distribution activities because he owns the heat network. He 

needs to distribute heat in an efficient and cost-effective manner. For that he 
needs to minimize distribution losses, avoid congestions, optimize heat flow and, 
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maintain/increase grid reliability. These services are offered to him by the energy 
service provider in collaboration with the aggregator.  

• Consumer (heat) 
o He engages in energy (heat) consumption because he needs heat for his day-

to-day tasks (e.g., heating). For that he needs a contract with a heat supplier. 

• Heat supplier 
o She offers heat supply to the social housing operator because tenants require 

heat for day-to-day tasks. He needs to supply the heat at the lowest cost and in 
an optimal manner. For that he needs the support from the energy service 
provider and the aggregator. 

• Heat producer 
o She offers heat to the heat supplier via the heat distribution network (HDN) 

because she wants to cover as much heat demand as possible. She needs to 
produce heat minimizing costs and losses (primary energy, conversion 
efficiency, etc.) while maximizing resource utilization (e.g., PVT, BTES, CHP). 
For that she needs optimization services (offered by the energy service provider 
in collaboration with the aggregator). 

• Platform (DCM & BEMS): see definition in WP5 documents D5.1 and D5.2  

• InterConnect interoperability framework: see definition in WP5 documents D5.1 and 

D5.2  

• Service store: see definition in WP5 documents D5.1 and D5.2  

• Parking manager (EV charging) 

o He offers parking spaces with EV charging stations to EV owners/users because 

he wants to increase profits by selling electricity to these users. For that he needs 

to optimize the charging of connected vehicles taking into account user behavior 

(a service that can be provided by the energy service provider). 

• Prosumer EV user/owner 

o She offers flexibility in her charging pattern to the prosumer (building) because 

she wants to avoid energy peaks for the building. However, she wants to have 

enough charge to get back home. For that she needs the building to decide when 

to charge the car taking into account her preferences, e.g., charge should be 

70% or more at time of departure. Note that the main beneficiary of the service 

is the prosumer (building). The service can be provided by the collaboration of 

the energy service provider and the aggregator. 

o  

 

6.6.10.3.2 NECESSARY DEVICES: 

With technology, if available (e.g. SPINE, ZigBee, Modbus) 

PV panels (inverters), wind turbine (inverter), Heat pump, EV infrastructure (incl. EV chargers), 

BMS (PRIVA), ... => SmarThor platform - IoT-based (REST API), 

  

Home lab (smart appliances/whitegoods) => SPINE   

Washing machines, dishwashers, smart boiler. 
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6.6.10.3.3 ENVIRONMENT: 

Residential (dwellings) 

 

 

6.6.10.3.4 BUILDINGS: 

Cordium community 

Phase 2. Also, it could be that phase 1 and phase 3 are included (under discussion)  

 

6.6.10.4 STEP BY STEP ANALYSIS OF USE CASE: 

This UC describes how a low cost e-mobility service can be provided to community members 
by using excess energy from local RES.  
 
For this UC, a community member creates an account and books the service via an online 
system. All validations (e.g., credentials) and actions needed for the service to be ready 
(e.g., EV is charged) are carried out by the system. The energy service provider based on 
the forecasts (e.g., RES generation and heat needs) assesses the charging strategy for the 
EV. Costs for this service are included in fee paid by the heat consumer (as part of a 
package). 
 
 
Main success scenario:  
 

1. Tenant creates account on the online system 
 

2. The energy service provider validates credentials and grants access to the system 
 

3. The EV community car sharing user books the service via the online system providing 
start/end time and expected distance 

 
4. The energy service provider receives the request and assess charging strategy for the 

EV based on prognosis (RES generation, heat needs, …) 
 

5. The energy service provider sends the setpoints for deployment to the technical 
aggregator 

 
6. The technical aggregator monitors the behavior of the generation and consumption 

assets and reports back to the energy service provider any deviation 
 

7. The EV community car sharing user uses the EV and returns at the expected time 
 
Success guarantee: EV community car sharing service always ready for the next user 
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6.6.10.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.6.11 PILOT 1: GENK THERMOVAULT 

6.6.11.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

BE 

Smartifying my Local 
Energy Community 

In this use case end-users install the iot solution for smartifying its 
thermal loads (water heaters, space heaters and heat pumps) to 
have controllability of them. This control capability is leveraged with 
the LEC as they can save money with aggregated peak shaving and 
self-consumption.  

BE 

Energy flexibility service 
for spot prices 
electricity tariffs 

In this use case end-user installs the IoT solution for smartifying its 
thermal loads (water heaters, space heaters and heat pumps) to 
have controllability of them. This control capability is used to 
decrease electricity bills by shifting consumption from expensive to 
cheap periods. 

The two use cases are taken together because they have a lot in similar (end user perspective) 

6.6.11.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

6.6.11.3 NAMED ITEMS 

6.6.11.3.1 ACTORS/ROLES: 

● Device aggregators 

o Optimize their own device portfolio for multiple objectives 

▪ Thermal device manager 

▪ White goods manager 

▪ EV manager 

● PV forecast/monitoring 
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o Provides forecasts and real-time production 

● Grid operators (virtual) 

o Provide real-time pricing 

● Orchestrator 

o Mediates coupled constraints for the different aggregators 

● Home owner 

o Should not find any impact, only change for him/her is using scheduling on his 

whitegoods 

 

6.6.11.3.2 NECESSARY DEVICES: 

● Water heaters 

● Heat pumps 

● White goods 

● EV chargers 

● PV installations 

The devices connect via their respective clouds to the interoperability layer. For the thermal 

devices this will happen over a REST interface. For the other clouds this is to be determined. 

6.6.11.3.3 ENVIRONMENT/BUILDINGS: 

Residential 

A Genk apartment building with 27 apartments of which 18 are participating in the project. The 

apartments are equipped with electric water heaters. Possibility to provide smart whitegoods 

for these apartments. 

 

Additionally, a to be confirmed site with apartments, equipped with heat pumps and pv.  

 

6.6.11.4 STEP BY STEP ANALYSIS OF USE CASE: 

1. D-1 The aggregators collects the forecasted household consumptions and PV 

production, and creates aggregate flexibility models (baseline power, up/down 

regulation power and energy) 

2. D-1 The aggregators optimize the loads for self-consumption, peak shaving and 

dynamic pricing, based on SAREFized inputs from other interconnected actors 

(PV forecast, dynamic tariff, community peak consumption tariff or limit) 

3. The aggregators send setpoints to their appliances through their respective 

clouds. 

4. The white good appliances register jobs to the aggregator with duration and 

flexibility. The aggregator schedules operations based on the SAREFized inputs. 

5. The appliances report back their operation status in real-time to the aggregator 

(EV connected etc.) 

6. The aggregator takes into account real-time forecast-operation differences and 

dispatches the devices accordingly. 
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7. In case of use cases where a coupling constraint is present (eg. community-level 

peak shaving or self-consumption), a mediating orchestrator should be present 

(role and functionality to be defined) that assists in scheduling the most suited 

appliance/aggregator to satisfy a joint objective. 

 

6.6.11.5 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

Will be created based on feedback on 1.1.4 

 

6.6.11.6  REGULATIONS OR OTHER CONSTRAINTS 

/ 
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6.7 PORTUGAL 

6.7.1 HLUC1: HEMS   

6.7.1.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

PT 
HLUC 1: Monitor 
energy 
consumption 

This Use Case describes how a user can, throughout technological 
solutions, such as the Energy Management System (EMS): have 
convenient access to the data generated from all their appliances, in 
order to monitor their consumptions of energy; set preferences on AC 
temperatures (within some activation and limitation conditions); 
increase energy cost savings (e.g. having best tariffs); offer flexibility 
(by shift usage in exchange for best tariffs); set preferences about 
flexibility on the usage of some appliances, offering flexibility by 
possible shift loading in time of some defined appliances (washing 
and dish machines; EV charging); have notifications (according their 
preferences) about improvements of their consumption behavior; 
have control based on informed decision (scheduled actions/ autopilot 
mode). 

This HLUC incorporates several other system use-cases that can be broke-down:  

1. This Use Case describes how a user can, throughout technological solutions, such as 

the Energy Management System (EMS): have convenient access to the data generated 

from all their appliances, in order to monitor their consumptions of energy.  

1. Set preferences on AC temperatures (within some activation and limitation conditions); 

increase energy cost savings (e.g., having best tariffs). 

2. Offer flexibility (by shift usage in exchange for best tariffs); set preferences about 

flexibility on the usage of some appliances, offering flexibility by possible shift loading 

in time of some defined appliances (washing and dish machines; EV charging); have 

notifications (according their preferences) about improvements of their consumption 

behavior.  

3. Have control based on informed decision (scheduled actions/ autopilot mode). 

 

So, the HLUC1 needs to be split in three Primary Use Cases (PUC): 

• PUC1: Monitor Energy  

o Not only consumption  

o Account for existing generation  

• PUC2: Automate Device and Systems 

o Decide on how to use energy according to an optimal/external scheduling  

o Account for user preferences  

o Manage own or external incentives from service providers  

• PUC3: Interact with Users 

o Retrieve information from the end-users (preferences)  

o Present information in an interface 
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6.7.1.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

 

This Eco Map for HLUC1 intends to be general enough to accommodate the different 

scenarios that can be found in the Portuguese residential Demo. In the simplest case, as an 

example, a building can have only one appliance. On the other hand, in a more complex 

scenario, as an example, the building can have all the appliances and self-generation 

equipment, and an EV charge system. It can also coexist with a smart meter, and proprietary 

gateways.  
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6.7.1.2.1 ACTORS: 

• User (Prosumer, End User)  

o Citizen who is end-user of electricity, gas, water or heat and local producer of 

electric energy with the use of DERs 

o Willing to monitor / manage energy at their facilities   

o Willing to procure or provide flexibility to: 

▪ Increase household overall efficiency, and optimize self-consumption  

▪ Reduce energy bill  

▪ Help DSO managing the grid in case of necessity  

▪ Interacts with the Retailer/Service Provider towards the provisioning of 

flexibility or energy optimization services locally or in a community. 

• APP - End user interface. 

• Smart Appliance (prosumer devices) - An example of a smart prosumer device is a 

smart white goods appliance, or a PV-panel appliance, which are appliances that have 

the capability to act in response to a signal from the grid and thereby optimize its 

behaviour towards the energy supply network.  

• Platform (HEMS) - A system that may consist of several decentralized controllers and 

a centralized management system to monitor and control the white goods appliances, 

heating, ventilation, air conditioning, light, EV-charging and other facilities within a 

building.   

• Service Provider - Multirole (retailer, aggregator, etc); it can be a single provider (all-

in-one) or several providers of energy services; ex: aggregator of thermal appliances + 

aggregator of EVs + retailer 

• DSO - Distribution System Operator 

 

6.7.1.2.2 NECESSARY DEVICES: 

• Home Energy Management System (HEMS) 
o HW + SW kit  
o Communication technologies: Wi-Fi; Bluetooth; ZigBee 
o Automation: OpenHAB; SPINE 

• Smart and non-smart Appliances (dish washer; tumble dryer; hot water heater; AC 
system; EV-chargers, Inverter (PV-Panel)) 
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o Local interfaces  
o Remote interfaces 

• Sensors: humidity, temperature, air pressure, … 
o Local interfaces  
o Remote interfaces 

• APP-GUIs 
o Computer 
o Mobile 

 

6.7.1.2.3 ENVIRONMENT: 

Residential (families) 

 

6.7.1.2.4 BUILDINGS: 

• Domestic buildings 

 

6.7.1.3 STEP BY STEP ANALYSIS OF USE CASE: 

• COLLECT DATA – from appliances and other sources to HEMS 

• MONITOR OF ENERGY CONSUMPTION – of smart appliances, smart meter 

• RECEIVE INCENTIVES INFORMATION – from a service provider (or DSO); HEMS 

can also send information to the service provider (in other UCs). 

• COMPUTE FLEXIBILITY – using information from incentives, appliances, and user 

options 

• SCHEDULE CREATION – is based on the options of the user, using an optimization 

algorithm 

• ACTIVATE APPLIANCES – done by HEMS and, in some cases, manually 

• VERIFY ACTIVATION – of appliances 

• COMPENSATIONS REPORT – to inform the user about rewards due to load flexibility 

offered to the grid 

 

6.7.1.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

6.7.1.4.1 GENERAL SEQUENCE DIAGRAM 
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6.7.1.4.2 HLUC1-PUC1: MONITOR ENERGY 

• End user wants to: 

o monitor consumption/generation of energy from all (smart and non-smart) 

Appliances 

• APP 

o Receives information from the Appliances via HEMS 

o Send information from the Appliances to the User 

o Receives commands from the User to an Appliance, and sends it to HEMS 

o Receives information from the HEMS about the result of previous commands to 

the Appliance, and sends it to the user 

• HEMS 

o Receives commands from the App and sends it to the Appliances 
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o Receives status or historical information related to energy, from the Appliances, 

Smart Meter, and Sensors, proprietary gateways (EV or PV), and sends it 

(processed) to the APP   

 

Sequence Diagram: 

 

 

Energy Monitoring  

• Not only consumption  

• Account for existing generation  

 

6.7.1.4.3 HLUC1-PUC2: DEVICE/SYSTEM AUTOMATION 

• End user wants to 

o To know flexibility options from the retailor 

o To know the consumptions and productions of their smart appliances 

o To offer their flexibility 

o To have confirmation of the schedule of use of their appliances 

o To have the possibility of changing the proposed schedule 

• APP 

o Receives information from the Appliances via HEMS 

o Sends information from the Appliances to the User 

o Receives commands from the user to an Appliance, and sends it to HEMS 

o Receives proposed schedule for appliances from HEMS 

o Receives the options from the User to the proposed schedule, and sends it to HEMS 

o Receives information from the HEMS about the result of previous command to the 

Appliance, and sends it to the user 

• HEMS 
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o Receives tariffs / incentives from the Service Provider (Retailer) 

o Sends to Service Provider (Retailer) flexibility offer from the User 

o Receives status information from the Appliances and sends it to the APP 

o Receives Flexibility options from User (via APP) 

o Compute optimal / external scheduling of appliances use, and sends it to User for 

confirmation (via APP) 

o Receives commands from the App (from User) and sends it to the Appliances 

o Receives the result of previous commands to Appliances and sends it to the APP 

(then User) 

• Service Provider (Retailer, Flexibility aggregator) 

o Sends tariffs / Incentives to HEMS (-->APP-->User) 

o Receives Flexibility (from HEMS, from APP, from User) 

 

Sequence Diagram: 

 

 
Device/system Automation: 

• Decide on how to use energy according to an optimal/external scheduling 

• Account for user preferences 

• Manage own or external incentives from service providers 

 

6.7.1.4.4 HLUC1-PUC3: USER INTERFACE/PREFERENCES (CONFIGURATIONS) 

• End user wants to 

o To set preferences about energy / comfort to all (Smart) Appliances 
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o To see information about the status of the appliances 

o To choose options regarding proposed optimal scheduling 

o To choose flexibility options 

o To receive confirmation about their options or commands 

• APP 

o Receives information from the Appliances via HEMS 

o Send information from the Appliances to the User 

o Receives commands from the user to an Appliance, and sends it to HEMS 

o Receives information from the HEMS about the result of previous command to 

the Appliance, and sends it to the user 

o Receive the options / preferences from the user about flexibility and send 

confirmation to the user 

• HEMS 

o Receives commands from the App and sends it to the Appliances 

o Receives the result of previous commands to Appliances and sends it to the APP 

 

Sequence Diagram: 
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• User interface/preferences (configurations) 

o Retrieve information from the end-users (preferences) 

o Present information in an interface 
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6.7.2 HLUC2: HEMS SERVICES 

6.7.2.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

PT 

HLUC 2: Subscription 
of services for 
domestic energy 
management 

This Use Case describes the HEMS as platform to create and 
make services available for domestic energy management. The 
overall rationale for the use case is to provide a modular capability 
to install service subscriptions for domestic buildings.  

 

Home Energy Management Systems become a platform to deploy and install services for 

domestic energy management. Embedded capabilities are exposed as services, creating a 

unit that allows services to become independent of the HEMS itself. Services can be 

downloaded and installed via their interoperable interface from a repository and users may 

subscribe or unsubscribe them. The modular view of services allows a domestic environment 

to be customizable and enable services to establish dependencies with other services. This is 

the primary view to consider cloud-based HEMS services. 

 

So, the HLUC2 needs to be split in three Primary Use Cases (PUC): 

• PUC 1: Service subscription 

• PUC 2: Expanding service capabilities via modular services 

• PUC 3: Manage service subscription and payment 

 

6.7.2.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

6.7.2.2.1 ACTORS: 

Consumer – End user of electricity, gas, water or heat that interacts with applications of 

service dashboards for service customization and/or control. In a scenario where a consumer 

can also generate electricity using a Distributed Energy Resource, there is a user called 

“Prosumer”.  
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Hems – The EMS system that controls, manages and monitors devices inside the 
House/Building (i.e., heating, ventilation, air conditioning, light, EV-charging. The gateway for 
data sources within the house/building. 

Service Broker – Service or Platform that is able to mediate service subscriptions between 

the user and the service provider. 

Service Provider - Multirole (retailer, aggregator, etc); it can be a single provider (all-in-one) 
or several providers of energy services; ex: aggregator of thermal appliances + aggregator of 
EVs + retailer that provides a digital service. 

 

6.7.2.2.2 NECESSARY DEVICES: 

HEMS devices (or cloud based digital twin system) 

Mobile phone, Tablet device or other hand-held device capable of running applications 

6.7.2.2.3 ENVIRONMENT: 

Residential (domestic) 

6.7.2.3 STEP BY STEP ANALYSIS OF USE CASE: 

• COLLECT DATA – from available services at the HEMS and Service Broker 

• SERVICE SUBSCRIPTION – subscribe available services and induce their activation 

in the service provider.  

• ESTABLISH SERVICE DEPENDENCIES – with other services that are available or that 

need to be available as dependency. 
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• MANAGE NOTIFICATIONS – from subscribed services regarding a subscription plan 

its respective payment (if applicable). 

• MANAGE PAYMENT – from subscribed services and payment. 

 

6.7.2.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

6.7.2.4.1 GENERAL SEQUENCE DIAGRAM 
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6.7.2.4.2 HLUC2-PUC1: SERVICE SUBSCRIPTION 

• Consumer wants to: 

o Subscribe services for domestic energy management via the Home Energy 

Management System.  

o Learn what services are available from service brokers and decide which ones 

should be installed. 

o Monitor the available services and decide to cancel a sub-set of them when 

deemed necessary. 

• Service Broker wants to: 

o Receive service subscriptions. 

o Make service capabilities available to domestic costumers by letting them use 

the service. 

o Alert costumers for service cancelation when deemed necessary.  

o Collect analytics on data usage and dispersion. 

 



NAME OF THE DELIVERABLE 

WP1 

 359 | 404  
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6.7.2.4.3 HLUC2-PUC2: EXPANDING CAPABILITIES VIA MODULAR SERVICES (PUC 2)  

• Consumer wants to: 

o Navigate the available services according to preferences or service type. 

o Add new services to the HEMS.  

o Manage subscribed services that were installed as service dependencies. 

• Subscribable Service wants to: 

o Receive service subscriptions. 

o Make service capabilities available to domestic costumers by letting them use 

the service. 
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6.7.2.4.4 HLUC2-PUC3: MANAGE SERVICE SUBSCRIPTIONS AND PAYMENT 

Consumer wants to: 

• Manage service by activating, renewing or cancelling service subscription and payment 

(if required) 

• Monitor monthly subscription fees. 

Subscribable Service wants to: 

• Receive service subscriptions. 

• Collect payment from service subscription (if applicable). 

• Provide service subscription campaigns to engage customers to try new services. 
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6.7.3 HLUC3: DATA SHARING   

6.7.3.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

PT 

HLUC 3: Data sharing 
via consumer enabled 
preferences and 
profiling 

This Use Case describes the possibility to enable consumer data to be 
shared, while allowing the consumer to choose what data (and metadata) 
is selected, according to a profile. Data ownership and control should be 
user centric and reflect user's preferences. A representation of the 
consumer preferences assembles a representative profile that becomes 
the basis for external data services.  

 

Enabling consumer data and metadata share via consumer profiling. Ingesting consumer data 

by matching target profiles to enable advanced third-party analytic services. 

Consumer data (e.g., metering, aggregated EMS data, PV production data) and metadata (e.g., 

comfort settings, house profiles, household composition, EV driving style and management) are made 

available by consumer proactivity. Consumer profiles are made available to a service provider or data 

proxy according to the conditions set in the service.They become the gateway for Energy Service 

Companies that offer data services (e.g., DSOs, ESCos, Manufacturers) to find representative 

consumer profiles (i.e., according to their service objectives) and request access to their data. Before 

being shared, consumer data undergoes an anonymization procedure if not already anonymous. Data 

monetization strategies may then be considered to feed back to consumers incentives thar directly or 

indirectly reflect the usage of their data. Data is then shared via the SAREF enabled interoperable 

interface.  

 

The candidate data sources for monetizable consumer data stem from the consumer’s meter data that 

is provided by a DSO, and HEMS services. The consumer has full control on data sharing preferences, 

allowing it to select which data sources and the quality level to be provided. These factors are reflected 

into the consumer profiles. Profiles that include more data sources or level restrictive data quality 

settings will make a more attractive consumer profile and will promote better return.   
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6.7.3.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

6.7.3.2.1 ACTORS: 

Consumer – End user of electricity, gas, water or heat that interacts with applications of 

service dashboards for service customization and/or control. In a scenario where a consumer 

can also generate electricity using a Distributed Energy Resource, there is a user called 

“Prosumer”.  

HEMS – The EMS system that controls, manages and monitors devices inside the 

House/Building (i.e., heating, ventilation, air conditioning, light, EV-charging. The gateway for 

data sources within the house/building.  

Data Manager – Entity that can host data driven services for data collection. May play the role 

of neutral market aggregator. Can link with energy service provider role. 

Energy Service Company - Entity selling electrical energy to consumers - could also be a 

grid user who has a grid connection and access contract with the DSO. In addition, multiple 

combinations of different grid user groups (e.g., those grid users that do both consume and 

produce electricity) exist.  

Distribution System Operator (DSO) – A natural or legal entity responsible for operating, 

ensuring the maintenance of and, if necessary, developing the distribution system in a given 

area and, where applicable, its interconnection with other systems and for ensuring the long-

term ability of the system to meet reasonable demands for the distribution of electricity.   

6.7.3.2.2 NECESSARY DEVICES: 

HEMS devices (or cloud based digital twin system) 

Mobile phone, Tablet device or other hand-held device capable of running applications 
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6.7.3.2.3 ENVIRONMENT: 

Residential (Consumers/prosumers and respective households) 

6.7.3.3 STEP BY STEP ANALYSIS OF USE CASE: 

The current HLUC includes the following steps: 
 

1. MAKING USER DATA AVAILABLE 

Consumer data (e.g., metering, aggregated EMS data, PV production data) and metadata (e.g., 

comfort settings, house profiles, household composition, EV driving style and management) are 

made available by consumer proactivity. The consumer selects which from the available data 

sources will be made available. 

2. ESTABLISHING CONSUMER PROFILES 
A consumer profile is established based on information collected from the user itself. The profile is 
based on data allowances and restrictions to data granularity. Data anonymization is included to 
mask and profile-based data monetization strategies are employed. Consumer profiles will enable 
Energy Service Companies to select user profiles and acquire data on that basis. 
 

3. CONFIGURING DATA CONTROL 

Data ownership and control should be user centric and reflect user's preferences.  

4. SELECTING USER PROFILES 

Energy Service Companies select consumers based on the available profiles that represent their 

data sharing preferences. Data is made available via the interoperable, SAREF-enabled service 

for data sharing. 

5. ACQUIRING DATA 

Energy Service Companies acquire the user data that was made available. The data type is 

comprehended in the profile and the hand over for the required data is made via the interoperability 

capabilities. Data that comes from the DSO is translated, if needed, and arrives via the DSO 

interfacing mechanisms. Data that comes from within the consumer realm, should be primarily fed 

by the HEMS interface. 

6. PROCESSING DATA 

Energy Service Companies use the acquired data to extract added value and returning it back to 

the consumer as an incentive to provide data access in the first place. Incentives can be access to 

subscriptions of non-energy services or recommendations/optimizations.  

 

6.7.3.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

GENERAL USE CASE 
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6.7.3.4.1 HLUC3-PUC1: CONSUMER PROFILING AND DATA PROVISIONING (PUC 01)  

Consumer wants to: 

• Share the available data streams from the household with Energy Service Companies that are 

provide enhanced services. 

• Share metering data with Energy Service Companies that provide services for household and 

consumption optimisation. 

• Select and adjust the sharing criteria for each data type and destination 

• To provide an anonymized profile based on its preferences that can become the basis for data 

discovery and share. 

Interoperable Data Share Service wants to: 

• Create anonymized prosumer profiles that reflect their data sharing preferences. 

• Make anonymized prosumer profiles available to data consumers such as Energy and Non-

Energy service providers. 

 

 

6.7.3.4.2 HLUC3-PUC2: CONSENT MANAGEMENT AND REVOCATION 

Consumer wants to: 

• Have control on how its data (from household and from DSO) are used and by whom. 

• Adjust the type and detail of data that is used to assemble its profile. 

• Grant or revoke data sharing permission related to its profile. 

Interoperable Data Share Service wants to: 

• Collect Consumer preferences. 
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• Use Consumer preferences to establish a representative prosumer profile. 

• Collect Energy Service Companies profile usage requests. 

• Share data from selected Consumer profiles. 

• Manage profile authorisations and revocations for data sharing. 

Energy Service Companies want to: 

• Have access to the available Consumer profiles. 

• Have access to data available by Consumers via the selected profiles. 

 

 

6.7.3.4.3 HLUC3-PUC3: THIRD-PARTY ENHANCED DATA SERVICES FROM 

CONSUMER PROFILES 

Third parties want to: 

• Register data driven service. 

• Request available prosumer profiles. 



NAME OF THE DELIVERABLE 

WP1 

 369 | 404  

• Have access to data available by prosumers via the selected profiles. 

• Request profile data access authorisation. 

• Use prosumer profile to offer data driven service for Energy or Non-Energy needs. 

Interoperable Data Share Service wants to: 

• Request HEMS data made available by prosumer profile. 

• Request DSO data respective to the prosumer that created the profile. 

• Forward data to the Third-party data driven service based on profile authorisation. 
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6.7.4 HLUC5: DSO DATA SHARING   

6.7.4.1 SCOPE AND OBJECTIVE OF USE CASE 

 

Pilot  
team  HLUC TITLE HLUC DESCRIPTION 

PT  
HLUC 5 - DSO Open Data 
4 Consumer & Market 

This use case describes the added-value of DSO open data 
services for consumers and market service providers, through a 
data interface platform that enables sharing of smart metering 
data and grid relevant information, with consumers, communities 
and other service providers. Data anonymization strategies will 
be considered to maximize the value of DSO data.  

 

6.7.4.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT  

 

6.7.4.2.1 ACTORS 

• End-User / Consumer / Prosumer 
o Citizen who is end-user of electricity, gas, water or heat. 
o Citizen who is end-user of electricity, gas, water or heat and local producer of 
electric energy with the use of DERs  
o Renewable energy community 

• Service Provider 
o Entity selling electrical energy to consumers - could also be a grid user who has 
a grid connection and access contract with the DSO. In addition, multiple 
combinations of different grid user groups (e.g. those grid users that do both 
consume and produce electricity) exist. 

• DSO 
o Distributor System Operator   

6.7.4.2.2 NECESSARY DEVICES:  

• Smart Meter 
o Advanced metering infrastructure 
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• DSO Interface 
• DSO Open Data Platform 

6.7.4.2.3 ENVIRONMENT:  

Residential (250 Households, SME or similar) 

 

6.7.4.2.4 BUILDINGS:  

• Residential (250 Households, SME or similar)  
o To be confirmed 

 

6.7.4.3 STEP BY STEP ANALYSIS OF USE CASE:  

1. END USER AND SERVICE PROVIDERS SUBSCRIBE DSO DATA SHARING 
SERVICES 
End users and service providers subscribe for DSO data sharing services. 

 

2. DSO VERIFIES VALIDATES DATA ACCESS CONDITIONS 
The platform verifies the smart meter data conditions based on the user profile (end-
user, retailer, aggregator, third party). 

 

3. SMART METERING GATHERING 
Smart metering data is collected from the smart metering data management systems. 
This process occurs whenever new data is available.  

 

4. SMART METERING PROFILLING CONSIDERING DATA ANNONIMIZATION 
STRATEGIES WHEN NECESSARY 
The raw smart meter data will be processed to provide specific services such as: 

• Energy consumption and contracted power alerts based on individual 
consumption and community average load profile 

• Reference load profiles from different types of consumers and DERs 

 

5. FLEXIBLITY NEEDS MAPPING 
Flexibility maps will be shared with relevant stakeholders considering historical 
transaction history and long-term load forecasts. 

 

6. SHARING DATA ACCORDING TO REQUESTED SERVICE 
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6.7.4.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE  

 
 

End-User / Prosumer / Building Manager / Energy Service Provider wants to:  

• Access to metering information  
• Compare its consumption levels with the community, street/area, city or region   
• Share its consumption load diagrams with a 3rd party service provider  

Independent / Service Provider wants to:  
• Have access to metering information of consumers for new or existent added-value 
energy and non-energy services   
• Have access to flexibility needs and trade for market development purposes  
• Optimize the flexibility client portfolio associated to both commercial and residential 
assets  

DSO wants to:  
• Provide direct metering information to consumer or its 3rd party authorized intermediate 
to promote energy efficiency.  
• Enhance energy efficiency by sharing anonymized open data information of energy 
consumption in a given area, district, zone, city, etc.  
• Provide consumption anomalies and rated power warnings to registered consumers to 
promote cost savings and system efficiency.  
• Foment the development of flexibility market for DSO by sharing zones and historic of 
activation of flexibility.  

 

6.7.4.4.1 HLUC5-PUC1: DATA ACCESS AUTHORIZATION MANAGEMENT (PUC 01)  

Authorization Management 

• Energy Service Provider requests DSO Interface to access metering information from 
an End User / Prosumer / Building Manager  
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• DSO Interface requests End User / Prosumer / Building Manager authorization 
validation   
• End User / Prosumer / Building Manager accepts or declines authorization and DSO 
Interface changes data access permissions for the Energy Service Provider  

  

  

6.7.4.4.2 HLUC5-PUC2 TO PUC5: DSO DATA SHARING SERVICES 

• DSO is constantly collecting and storing metering data from installed smart meters  

• DSO performs estimations, validation, profiling and aggregations processes make 
data available on the DSO Open Data Platform  

• End-User / Prosumer / Building Manager / Energy Service Provider requests 
DSO Interface information about their own metering information  

• DSO Interface validates the request (authorization management) and retrieves the 
information from DSO Open Data Platform and send it to the End-User / 
Prosumer / Building Manager / Energy Service Provider  

• End-User / Prosumer / Building Manager / Energy Service Provider requests 
DSO Interface metering / flexibility exchange / consumption patterns information 
for a given area, district, zone, city, etc.(validated anonymized data)  

• DSO Interface validates the request and retrieves the information from DSO Open 
Data Platform and send it to the End-User / Prosumer / Building Manager / 
Energy Service Provider  

• DSO performs data consumption analysis to End-User / Prosumer / Building 
Manager metering data to detect consumption anomalies and rated power 
abnormal usage  

• DSO data analysis is made available on the DSO Open Data Platform 

• End-User / Prosumer / Building Manager / Energy Service Provider request 
consumption data analysis information to the DSO Interface  

• DSO Interface validates the request and retrieves the information from DSO Open 
Data Platform and send it to the End-User / Prosumer / Building Manager / 
Energy Service Provider  
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6.7.5 HLUC7: AGGREGATION OF COMMERCIAL BUILDINGS 

6.7.5.1 SCOPE AND OBJECTIVE OF USE CASE 

 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

PT 
HLUC 7: Flexibility Aggregation 
of Commercial Buildings 

Make use of local flexibility of commercial stores towards the 
optimization of portfolio resources and the provisioning of 
flexibility services 

 

6.7.5.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

6.7.5.2.1 ACTORS: 

• EV Charging Manager – Entity that operates the charging stations, runs the charging stations 

management platform responsible for the maintenance of the infrastructure of EV chargers; 

• Building manager – Entity that manages energy related topics of a specific building; 

• Portfolio Manager – Entity that manages energy related topics of stores network; 

• Retailer - Entity that supplies electricity to consumers; 

• Flexibility Aggregator / EE service provider - provides aggregation flexibility services, 

represents its client in the flexibility market, provides energy efficiency services; 

• DSF Market Operator – operates the DSF flexibility market/platform; 

• DSO / Flexibility procurer– Procure flexibility through market platform; 

• External data provider – Provides data as a service; 
• Entitled EV user – Person that drives an EV and is a Continente loyalty card holder that 

subscribed the e-mobility parking service; 

 

6.7.5.2.2 NECESSARY DEVICES: 

• Electric vehicles (EV) from Sonae final costumers – OCPP 1.6, CHAdeMO 
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• Mobile App @ EV user smart phone – Android, iOS 

• EV charging stations from Sonae/Elergone (installation shall be done during early 2021) - 

OCPP 1.6, CHAdeMO – through EV management platform and mobile App 

• Building Management System 

• HVAC 

• Cold system 

• Lighting system 

• PV system 

• iEMS – To be developed within the project 

• Aggregation platforms – To be developed within the project 

 

6.7.5.2.3 ENVIRONMENT: 

Commercial / tertiary buildings 

 

6.7.5.2.4 BUILDINGS: 

From the following list a set of stores will be selected to deploy the above-mentioned use case: 

• Continente Bom Dia – Guarda 

• Continente Bom Dia – Alcochete 

• Continente Bom Dia - Oficinas São José, Braga 

• Continente Bom Dia - Sto. André 

• Continente - Évora 

• Continente - Loulé 

• Continente - Matosinhos 

• Continente - Santarém 

• Modelo – Portalegre 

• Modelo – Bragança 

• Modelo – Ponte de Lima 

• Modelo – Figueira da Foz 

 

6.7.5.3 STEP BY STEP ANALYSIS OF USE CASE: 

• Portfolio manager networks wants to: 

o optimize energy management and monetize flexibility assets; 

o interact with retailer / aggregator on local flexibility assessment and activation; 

o improved data collection and actuation capabilities; 

o access data analytics; 

o monitor data in real time / near real time as well as aggregated data; 

o validate and implement energy efficiency measures; 

• EV Charging manager wants: 

o operate charging stations efficiently, maximize stations availability; 

o provide required information to Building/Portfolio Manager; 

• Building Manager wants: 

o minimize energy cost; 

o monitor own building energy consumption; 

o monetize flexibility; 

• Flexibility Aggregator / EE service provider wants to: 
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o represent the Portfolio manager and EV Charging manager in the flexibility market; 

o optimize the portfolio flexibility; 

• Retailer wants to: 

o provide energy; 

o minimize energy imbalance; 

• DSO / Flexibility procurer – Distribution System Operator procures flexibility providers for grid 

optimization; 

6.7.5.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

 

Overview to the HLUC on Flexibility Aggregation of Commercial buildings  

 

1.1.1.1.2 HLUC7-PUC1: Exploit Flexibility in the Market 

#1 DSO / Flexibility procurer sends flexibility procurement to the DSF market operator platform; 

#2 Flexibility Aggregator is continuously estimating its portfolio flexibility (PUC7.1.2); 

#3 When needed Flexibility Aggregator can generate offers from the flexibility estimates; 

#4 Flexibility Aggregator sends his offer to the DSF market operator platform; 

#5 DSF market operator platform matches flexibility supply and demand; 

#6 DSF market operator awards Flexibility Aggregator with a specific flexibility plan; 
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PUC7.1.1 sequence diagram – Negotiate flexibility 

 

#1 Flexibility Aggregator requests flexibility estimate to Portfolio Manager; 

#2 Portfolio manager requests Building managers and EV Charging Manager their estimates; 

#3 EV Charging Manager estimates usage and shares it for each specific Building Manager; 

#4 Building Manager estimates his building flexibility and shares this info with the Portfolio Manager; 

#5 Portfolio Manager then estimates que aggregated portfolio flexibility and sends Flexibility 

Aggregator the aggregated flexibility estimate; 
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PUC7.1.2 sequence diagram - Estimate Portfolio Flexibility  

 

Once the Flexibility Aggregator is awarded with a flexibility plan: 

#1 Flexibility Aggregator optimizes the flexibility plan and sends it to the final flexibility providers, 

#2 Portfolio Manager and/or Building Manager and/or EV Charging Manager; 

 

PUC7.1.3 sequence diagram - Activate Portfolio Flexibility  
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6.7.5.4.1 HLUC7-PUC2: PROVIDE DATA ANALYTICS 

#1 Portfolio Manager shares data (collected under PUC7.3) with the EE service provider for EE 

plan computation purposes; 

#2 EE service provider requests additional data to External Data Provider; 

#3 With all the information he needs, EE service provider runs data processing and analytics; 

#4 EE service provider provides analytics result and associated EE plan to the Portfolio Manager; 

 

PUC7.2 sequence diagram - Provide data analytics 

 

6.7.5.4.2 HLUC7-PUC3: INTEGRATE MULTI-LEVEL BUILDINGS SYSTEMS 

#1 EV Charging Manager shares with the building Manager the data associated to the 

corresponding charging stations; 

#2 Building Manager collects the information of the various devices / systems available in his 

building (check PUC7.3– Building vs Portfolio domain diagram); 

#3 Building Managers send data to Portfolio Manager so he has visibility over all buildings; 

#4 Portfolio Manager can send actuation signals to Building Managers when necessary; 
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PUC7.3 sequence diagram - Integrate multi-level buildings systems 

 

PUC7.3– Building vs Portfolio domain diagram 

 

6.7.5.4.3 HLUC7-PUC4: OPTIMIZE ENERGY RESOURCES 

 

#1 Retailer determines its unbalance and shares it with the Flexibility Aggregator; 

#2 Flexibility Aggregator requests balance correction capabilities to the Portfolio Manager; 
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#3 Portfolio Manager requests EV Charging Manager his balance correction estimates; 

#4 EV Charging Manager shares this info with the Portfolio Manager; 

#5 Portfolio Manager can now determine its portfolio balance correction capability including 

e-mobility; 

#6 Portfolio Manager sends correction capability to the Flexibility Aggregator; 

#7 If balance capability is suitable, Flexibility Aggregator runs PUC 7.1.3.  

 

 

PUC7.4.1 sequence diagram - Trigger flexibility for unbalance mitigation 

 

#1 Portfolio Manager defines energy efficiency strategy; 

#2 Portfolio Manager may require analytics for EE plan optimization (PUC7.2); 

#3 Portfolio Manager validates energy efficiency plan; 

#4 Portfolio Manager sends the energy efficiency plan to the relevant entity Building Manager 

and/or EV Charging Manager; 
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PUC7.4.2 sequence diagram - Deploy energy efficiency measures local & portfolio 

 

6.7.5.4.4 HLUC7-PUC5: MONITOR ENERGY USE 

#1 Portfolio Manager processes / aggregates data collected through PUC7.3 for its own 

use/analysis; 

#2 Provides Buildings manager relevant indicators and statistics;  

 

PUC7.5 Monitor energy use 
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6.7.6 HLUC8: CONVENIENT SMART EV CHARGING 

6.7.6.1 SCOPE AND OBJECTIVE OF USE CASE 

 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

PT 
HLUC 8: Convenient Smart 
EV charging at Commercial 
Buildings 

Convenient EV charging - small impact in daily routine, big benefits 
Take advantage of the existing infrastructure to foster e-mobility 
within urban areas where public charging may be limited. 
Simplified approach to foster the access to mobility services – 
making it available when using existing parking infrastructures. 
Promote smart EV charging (optimization of time slots / maximization 
of PV generated energy use – happy hours / competitive charging of 
/ demand side flexibility needs…) and benefit from complementary 
services and incentives. 

 

6.7.6.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

6.7.6.2.1 ACTORS: 

Entitled EV user – Person that drives an EV and is a Continente loyalty card holder that subscribed 

the e-mobility parking service; 

EV Charging Manager – Entity that operates the charging stations, runs the charging stations 

management platform… responsible for the maintenance of the infrastructure of EV chargers; 

Building manager – Entity that manages energy related topics of a specific building; 

Portfolio Manager – Entity that manages energy related topics of stores network; 

 

6.7.6.2.2 NECESSARY DEVICES: 
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• Electric vehicles (EV) from Sonae final costumers – OCPP 1.6, CHAdeMO 

• Mobile App @ EV user smart phone – Android, iOS 

• EV charging stations from Sonae/Elergone (installation shall be done during early 2021) - 

OCPP 1.6, CHAdeMO – through EV management platform and mobile App 

• Building Management System 

• HVAC 

• Cold system 

• Lighting system 

• PV system 

• iEMS – To be developed within the project 

• Aggregation platforms – To be developed within the project 

 

6.7.6.2.3 ENVIRONMENT: 

Commercial / tertiary buildings 

 

6.7.6.2.4 BUILDINGS: 

From the following list a set of stores will be selected to deploy the above-mentioned use case: 

• Continente Bom Dia – Guarda 

• Continente Bom Dia – Alcochete 

• Continente Bom Dia - Oficinas São José, Braga 

• Continente Bom Dia - Sto. André 

• Continente - Évora 

• Continente - Loulé 

• Continente - Matosinhos 

• Continente - Santarém 

• Modelo – Portalegre 

 

6.7.6.3 STEP BY STEP ANALYSIS OF USE CASE: 

Entitled EV user wants: 

• to charge his/her EV conveniently with minimal impact in daily routine; 

• access competitive charging prices; may / may not be flexible with his/her charging requirements; 

• access complementary services during the charging process; 

Portfolio manager networks wants to: 

• foster e-mobility by integrating mobility services in its stores parking service; 

• associate additional services; 

• strengthen its value proposition on sustainability by fostering e-mobility; 

• optimize energy management and monetize flexibility assets; 

• interact with retailer / aggregator on local flexibility assessment and activation; 

EV Charging manager wants: 

• operate charging stations efficiently, maximize stations availability; 

• provide required information to Building /Portfolio Manager; 

Building Manager wants: 
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• minimize energy cost; 

• monitor own building energy consumption; 

• monetize flexibility; 

 

6.7.6.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

 

Overview to the HLUC on Convenient EV charging at commercial buildings  

 

#1 EV user submits through his Mobile App a request of the available charging services to the EV 

Management platform; 

#2 EV Management platform will request the BMS the availability for mobility services; 

#3 BMS will reply EV Management platform with the request information; 

#4 EV Management platform will compute the service offers and send it to the EV user Mobile App 

(in case any flexibility plan was awarded it would be taken into account); 

#5 EV user submits through his Mobile App the desired service to the EV Management platform; 

#6 EV Management platform confirms service to the Mobile App and informs BMS; 

#7 EV Management platform sends the service confirmation to the charging station EVSE; 

#8 Charging process runs between EV and EVSE; 

#9 EVSE informs EV Management platform as well as BMS that process end ended; 

#10 EV Management platform notifies EV user to his Mobile App; 
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PUC8.1 sequence diagram – Reserve and use parking and EV charging 

 

 

#1 EV Management platform requests BMS availability; 

#2 BMS determines flexibility driver constrains (power limitation, load shifting) or local RES generation 

driven opportunities (happy hours, discounts, …) 

#3 BMS reports existing options to EV Management platform; 

#4 EV Management platform checks existing commercial promotions / coupons / vouchers; 

#5 EV Management platform determines associated incentives; 

 

 

PUC8.2 sequence diagram – Incentivize EV charging 

 

 

PUC8.2.2 

 

 

 

PUC8.2.2 



NAME OF THE DELIVERABLE 

WP1 

 388 | 404  

 

#1 EV Management platform checks the availability of complementary “non-mobility” services (loyalty 

card holder services); 

#2 EV Management platform Integrates complementary services to the offer; 

 

 

PUC8.3 sequence diagram - Integrate other services 

 

6.7.7 HLUC9: P2P FLEXIBILITY COMMUNITY  

6.7.7.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 

HLUC 09: Enabling P2P 

flexibility sharing within 

renewable energy 

community via Blockchain 

enablers for SAREF 

services 

This use-case describes how a Renewable Energy Community 

(REC) can minimize its energy costs and generate additional 

profit by sharing through P2P trading their load flexibility, within 

community members as well as with third parties, such as DSO 

for grid support purposes. P2P sharing of flexibility is enabled 

by interoperable data-driven services. 

 

1. This Use Case describes how a renewable energy community (REC) can maximize the use of 
local DER and minimize its energy costs, through different optimization stages of the available 
flexibilities. 

2. DER flexibility is managed individually, at the first stage, by the HEMS of the REC members for 
their own energy cost minimization. Then, the remaining flexibility is offered to the REC 
manager (RECM) that uses it for two purposes: 1) to be shared with other REC members that 
may profit from this extra flexibility to minimize their energy costs, and 2) to be aggregated to  
provide grid support services that can be negotiated directly either with Distribution System 
Operators or through a retailer, as an additional benefit for the REC. 
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3. Provide data sharing mechanisms within the REC for its members to share their available 
flexibility, to communicate their flexibility needs, to activate their flexibility as requested by the 
RECM, and to provide other energy supply data that could be useful to identify energy outages.  

Provide incentives to community members for sharing their flexibility and energy supply data and 

ensure availability for flexibility trading. 

Related HLUC: 

• HLUC 1: Monitoring energy consumption  

• HLUC 2: Subscription of services for domestic energy management 

• HLUC 10: Flexibility Management for distribution grid support 

 

 

6.7.7.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

6.7.7.2.1 ACTORS: 

REC Member– End user of electricity, gas, water or heat that interacts with the Renewable 

Energy Community. In a scenario where a consumer can also generate electricity using a 

Distributed Energy Resource, there is a user called “Prosumer”.  

REC Manager – User that represents the Renewable Energy Community and that establishes 

the governing rules for interaction within the community. 

Third-party Service Provider - Entity selling electrical energy to consumers - could also be 

a grid user who has a grid connection and access contract with the DSO. In addition, multiple 

combinations of different grid user groups (e.g., those grid users that do both consume and 

produce electricity) exist. 

6.7.7.2.2 NECESSARY DEVICES: 

HEMS devices (or cloud based digital twin system) 

P2P trading platform 

6.7.7.2.3 ENVIRONMENT: 

Residential (Consumers/prosumers and respective households) 
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6.7.7.3 STEP BY STEP ANALYSIS OF USE CASE: 

The current HLUC includes the following steps: 

 

1. COMPUTE EXISITING FLEXIBILITY  

Considering the global flexibility options of the REC members (user comfort definitions, 

configuration preferences of participating appliances and systems and the selected optimization 

criteria), their Home Energy Management System (HEMS) compute their available flexibility.   

2. INDIVIDUAL USE OF EXISITING FLEXIBILITY  

The HEMS make use of the identified available flexibility to minimize their energy cost in an individual 

REC member approach. In this sense, each REC member profits first from its own flexibility.   

3. COMPUTE AND SHARE REMAINING FLEXIBILITY 

After the previous step, the remaining flexibility is identified by the HEMS and shared with the REC 

to be used by other REC members that may profit from it or aggregated by the REC to provide 

external flexibility services. At this stage, flexibility needs of each REC member are also identified 

to be matched with the flexibility available.  

4. COLLECTIVE USE OF THE REMAINING FLEXIBILITY  

The flexibility shared by the REC members is used in a two-step collective usage process. In the 

first step, this flexibility is used to minimize the energy costs of other REC members that may still 

profit from it, by matching it with the flexibility needs. In a second step, remaining flexibility is 

aggregated and offered externally for balancing and grid services purposes.  

5. PUBLISH ENERGY PROFILES   

Several (anonymized) data at the REC member level, such as energy consumption (or generation) 

profiles can be shared through the REC platform to provide value for third parties, such as improved 

energy consumption forecast, flexibility estimation, analysis of energy needs vs comfort preferences, 

etc. REC members can collect direct (or indirect) benefits from making (anonymized) data available 

via community incentives that third-party data consumers might be able to use or share with other 

entities. These data will be used by software algorithms from third-party data consumers in the specific 

scope of their action.  

6. REC MONITORING 

REC members can monitor the community functioning, looking out for energy supply issues and overall 

net energy consumption.  

 

7. COMMUNITY LEARNING 

REC members, as direct stakeholders in the community, can observe and learn from the behavior 

of its fellow peers (other REC members, community managers, aggregators or other third parties 

profiting from the REC data) and consider the possibility of also publishing their energy 

consumption and flexibility availability for any required changes to the day or day-ahead actions. 

 

8. COMPENSATIONS REPORT  

Settlement information must be issued by the RECM towards REC members with individual and 

aggregated REC member data. REC members can then observe their contribution towards the 

community and verify if it is within trend or if it is an outlier in regard to the published data. 
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6.7.7.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 

GENERAL USE CASE  
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6.7.7.4.1 HLUC9-PUC1: PUBLISH DATA IN REC 

 

 

6.7.7.4.2 HLUC9-PUC2: MATCHES FLEXIBILITY AVAILABILITY AND NEEDS 
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6.7.7.4.3 HLUC9-PUC3: REC SETTLEMENT AND COMPENSATION REPORTS  

 

 

6.7.7.5 HLUC9-PUC4: AGGREGATE REMAINING FLEXIBILITY 
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6.7.8 HLUC10: DSO GRID SERVICES   

6.7.8.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 

HLUC 10: Regional 
Flexibility Portfolio - 
Distributed Flexibility 
Management for 
distribution grid 
support 

This use case will describe how the DSO can develop an interfacing 
mechanism that will enable to perform local and regional congestion 
management & voltage control based on the interconnection to both 
commercial and residential flexibility pools – rules-based or agreement 
solutions  

 

6.7.8.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

6.7.8.2.1 ACTORS: 

• End-User / Consumer  

o Citizen, individual, collective or community consumer who is end-user of 

electricity, gas, water or heat. 

• Service Provider (Retailer / Aggregator / Technical Platform) 

o Entity that intermediates the technical and commercial connection between 

flexibility provider (household, commercial building, EV facilities and renewable 

energy communities) and flexibility acquiror (DSO) and activates on behalf of the 

DSO the flexibility resource 

• DSO 

o Distributor System Operator  
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▪ Use flexibility to solve congestion problems and maintain voltage 

magnitudes withing admissible technical limits whenever grid constrains 

are identified 

▪ Use customers real time date to increase grid observability  

 

6.7.8.2.2 NECESSARY DEVICES: 

• EMS  

o Household level 

o Thermovault water heater controller 

• CEMS  

o Building Energy Management Systems  

• iEMS  

o Commercial Building Management Systems  

• Services Providers  

o Residential Flexibility  

o Commercial Flexibility 

▪ VE fleet flexibility operator 

o Water heater load aggregators 

• DSO Interface   

 

6.7.8.2.3 ENVIRONMENT: 

Residential (250 Households, SME or similar) 

Commercial (12 Retail shops) 

6.7.8.2.4 BUILDINGS: 

• Residential (250 Households, SME or similar) 

o To be confirmed  

• Commercial (12 Retail shops) 

o Alcochete  

o Guarda  

o Braga  

o Sto. André  

o Évora  

o Loulé  

o Matosinhos  

o Santarém  

o Bragança  

o Figueira da Foz  

o Ponte de Lima  

o Portalegre  

6.7.8.3 STEP BY STEP ANALYSIS OF USE CASE: 

PUC1: Day-ahead: 
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1. DSO IDENTIFIES AND QUANTIFIES FLEXIBILITY NEEDS 

Based on load and generation forecasts, DSO forecast grid status for the next day, 

identifying probable congestion and voltage problems. In first step, an operation plan 

for grid assets is established in a attempt to solve the problems. If the network 

restrictions are still verified, flexibility needs will be quantified for the respective 

aggregation node (HV/MV substation, MV feeders, MV/LV substations, and LV 

feeders). 

2. DSO PUBLISHES FLEXIBILITY REQUEST AND GRID LIMITS 

DSO publishes flexibility requests for the next day DSO interface. The request consists 

of the required flexibility, for a given period of the day and in for a specific aggregation 

node of the distribution network. Depending on the amount, the DSO can accept 

aggregation from a single or different service providers for a given node. 

3. SERVICE PROVIDER OPTIMIZES FLEXIBILITY PORTFOLIO 

The service provider(s) reads/receives flexibility requests and based on its flexible 

resource portfolio assesses the capacity to provide the flexibility requested and 

presents its offer through the DSO Interface. Depending on the commercial agreement 

established with the DSO, the offer besides the flexibility offer might also include an 

associated cost. 

4. SERVICE PROVIDER PRESENTS A FLEXIBILITY OFFER 

The service provider(s) present their flexibility offers through the DSO Interface. 

5. DSO SELECTS FLEXIBILITY OFFERS 

DSO selects flexibility offers based on technical and economic analysis. 

 

PUC2: Intraday: 

1. DSO MONITORS AND ESTIMATES GRID STATUS 

In (quasi) real-time, the distribution network status is monitored, in order to identify 

unforeseen technical problems and restrictions. 

2. DSO ADJUSTS FLEXIBILITY REQUESTS  

According to grid status, the DSO can adjust flexibility request for the selected service 

providers. 

3. DSO PUBLISHES ADJUSTED FLEXIBILITY REQUESTS  

DSO presents the adjustments to the flexibility request for the selected service 

providers. 

4. SERVICE PROVIDER ADJUSTS FLEXIBILITY PLAN 

The service provider(s) adjusts flexibility plan according to the DSO flexibility request. 

5. SERVICE PROVIDER ACTIVATES FLEXIBILITY RESOURCES 

The service provider(s) activates flexible resources according to the validated offers. 

 

6.7.8.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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DSO wants to: 

• Use flexibility for solving technical problems in order to: 

o Reduce/eliminate congestion in MV and LV feeders 

o Control voltage level at MV and LV distribution networks  

• Ensure technology neutral flexibility grid services 

• Define grid operation limits in flexibility aggregation nodes enabling the development of 

additional energy services (within energy communities, commercial buildings, DER 

plants,…)  

Service Provider wants to: 

• Manage the relation/contract/interface between DSO and flexibility provider 

• Optimize the flexibility client portfolio namely EV and thermal loads 

End-User / Prosumer / Building Manager / EV or load aggregator / Community energy 

manager wants to: 

• Minimize energy related costs and monetize flexibility assets 

• Participate actively in the electric energy system by reacting to economic, 

environmental, or social incentives 

 

6.7.8.4.1 HLUC10-PUC1: DAY-AHEAD GRID OPERATION PLANNING WITH FLEXIBILITY 

• DSO forecasts grid state for next day in order to detect grid congestions and quantifies 

flexibility needs at a given network aggregation node (substation, feeder, specific node). 

Together with flexibility needs, DSO will also define grid limits for each aggregation 

node. 
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• DSO publishes at the DSO Interface flexibility needs and grid operation limits in 

distribution aggregation nodes on the  

• Service Provider acknowledges flexibility request from DSO Interface 

• Service Provider optimizes and validates eligible flexibility resources and provides the 

DSO with a flexibility offer through the DSO Interface 

• DSO validates the selects flexibility offers informs the Service Provider 

• Service Provider pre-books flexibility activation with End User / Prosumer / Building 

Manager 

• DSO publishes  flexibility activation schedule on the DSO Interface 

 

 

6.7.8.4.2 HLUC10-PUC2: DAY-AHEAD GRID OPERATION PLANNING WITH FLEXIBILITY 

• DSO is constantly assessing grid state with real-time and close to real-time data and 

recalculate flexibility needs according to forecasted congestions 

• DSO publishes flexibility plan changes on the DSO Interface 

• End User / Prosumer / Building Manager provide real time Service Provider 

information about flexibility offers 

• Service Provider performs adjustments and optimization of flexibility plan according to 

real time and forecasted data and DSO information 

• Service Provider activated flexibility of End User / Prosumer / Building Manager 

according the flexibility plan 
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6.7.9 HLUC11: ENHANCING DISTRIBUTION GRID OBSERVABILITY WITH END 

USER DATA   

6.7.9.1 SCOPE AND OBJECTIVE OF USE CASE 

Pilot 
team HLUC TITLE HLUC DESCRIPTION 

 

HLUC 11: Enhancing 
Distribution Grid 
observability with end 
user data 

This use case describes the use of shared sub-metering data for 
improving the observability of distribution networks, namely for fault 
location, monitorization of voltage magnitudes and identification of 
technical problems. 

 

The data shared by consumers through HEMS, according to what is foreseen in HLUC03, can 

provide valuable information for the monitoring and operation of distribution networks, 

particularly in LV networks. The data shared through HEMS will be considered in this HLUC 

with the following objectives: 

• Disaggregate load profiles at the MV/LV substation to analyse the impact of specific 

loads in LV network voltages and load unbalance 

• Improve fault location at the MV and LV networks based on the data from HEMS/BEMS, 

then minimizing the need for installing additional monitoring equipment 

• Estimate the elasticity of LV consumers to network tariffs or other flexibility incentive 

mechanisms  

This HLUC will then be related with the following PUC: 

• PUC 1: Using HEMS/BEMS data to support distribution network fault location 

• PUC 2: Quantification of consumers load elasticity 

• PUC 3: Assessing LV network operation status and the impact of load types 
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6.7.9.2 CONTEXT / ECO MAP OF USE CASE IN INTERCONNECT 

 

 

6.7.9.2.1 ACTORS: 
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• HEMS – The EMS system that controls, manages and monitors devices inside the 

House/Building (i.e., heating, ventilation, air conditioning, light, EV-charging. The 

system that automated and optimizes your energy smart devices.  

• Data Manager – Entity that can host data driven services for data collection. May play 

the role of neutral market aggregator. Can link with energy service provider role. 

• Energy Service Company - Entity providing energy services to the consumers - could 

also be a REC energy manager. In addition, multiple combinations of different grid user 

groups (e.g., those grid users that do both consume and produce electricity) exist.  

• Service Provider - Multirole (retailer, aggregator, etc.); it can be a single provider (all-

in-one) or several providers of energy services; ex: aggregator of thermal appliances + 

aggregator of EVs + retailer 

• Distribution System Operator (DSO) – A natural or legal entity responsible for 

operating, ensuring the maintenance of and, if necessary, developing the distribution 

system in a given area and, where applicable, its interconnection with other systems 

and for ensuring the long-term ability of the system to meet reasonable demands for 

the distribution of electricity.  

6.7.9.2.2 NECESSARY DEVICES: 

• Home Energy Management System (HEMS) 
o SW kit  
o Communication technologies: Wi-Fi; Bluetooth; ZigBee 
o Automation: SAREF; SPINE 

• EV-chargers, Inverter (PV-Panel)) 
o Local interfaces  
o Remote interfaces 

• Services Providers  

o Retailer 
o Electric Mobility Service Provider 
o Thermal Flexibility Service Provider  

• DSO Interface   

 

6.7.9.2.3 ENVIRONMENT: 

Residential (250 Households, SME or similar) 

Commercial (12 Retail shops) 

1.1.1.1.3 Buildings: 

• Residential (250 Households, SME or similar) 

o To be confirmed  

• Commercial (12 Retail shops) 

o Alcochete  

o Guarda  

o Braga  

o Sto. André  

o Évora  

o Loulé  
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o Matosinhos  

o Santarém  

o Bragança  

o Figueira da Foz  

o Ponte de Lima  

o Portalegre  

6.7.9.3 STEP BY STEP ANALYSIS OF USE CASE: 

1. DATA REQUEST 

DSO identifies the data relevant to improve the observability of a given network area (based 

on smart metering identification) and the exchange requirements 

2. ACQUISITION AND PROCESSING DATA 

A Data manager/Energy service provider will select user profiles based on the DSO data 

request, acquire data and share it raw or processed if required. The exchange of data with 

DSO will be conducted through the DSO Interface. 

3. VALIDATION OF THE DATA RECEIVED 

DSO validates the data received to check the compliance with the request. 

4. PROCESSING DATA FOR IMPROVED OBSERVABILITY 

After validation the data is processed by the adequate tools for observability enhancement. 

 

6.7.9.4 DRAWING OR SEQUENCE DIAGRAM OF USE CASE 
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6.7.9.4.1 GENERAL SEQUENCE DIAGRAM 

 

 

 

6.7.9.4.2 HLUC11-PUC1: USING HEMS/BEMS DATA TO SUPPORT DISTRIBUTION 

NETWORK FAULT LOCATION 

Distribution System Operator (DSO) wants to: 

• Improve the capacity to identify and locate faults in LV and MV distribution networks 

• Collect voltage magnitude and service interruption data that helps identify the network 

area affected by the fault 

• Minimize the need for investing in network monitoring equipment 

• Improve system reliability by reducing the duration of service interruptions 

 

Service Provider/ESCO/Data Manager wants to: 

• Maximize the portfolio of services he can offer to the consumers and that could 

potentially reduce energy related costs to consumers 

• Maximize the value of the information collected and provide additional service to the 

DSO 

• Process data from HEMS to detect potential service interruptions and inform the DSO 

Consumer wants to: 

• Minimize the duration of service interruptions 

• Provide information do the DSO of the occurrence of a service interruption that directly 

affects the consumer   
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6.7.9.4.3 HLUC11-PUC2: QUANTIFICATION OF CONSUMERS LOAD ELASTICITY 

Distribution System Operator (DSO) wants to: 

• Characterize the elasticity of MV and LV loads and its response to different tariffs 

schemes or other incentives to change load consumption patterns 

• Quantify the flexibility of MV and LV consumers 

 

Service Provider/ESCO/Data Manager wants to: 

• Maximize the portfolio of services he can offer to the consumers and that could 

potentially reduce energy related costs to consumers 

• Maximize the value of the information collected and provide additional service to the 

DSO 

• Process data from HEMS from the different loads  

Consumer wants to: 

• Minimize energy costs 

6.7.9.4.4 HLUC11-PUC3: ASSESSING LV NETWORK OPERATION STATUS AND THE 

IMPACT OF LOAD TYPES 

Distribution System Operator (DSO) wants to: 

• Improve the monitoring capacity of LV distribution networks considering the information 

provided by HEMS 

• Detect technical problems in LV networks, particularly under and over voltage problems  

• Obtain disaggregated load profiles of specific loads that potentially could have a high 

impact on the LV network operation, such as EV, heat pumps, amongst others. 

• Correlate the disaggregated load profiles with the occurrence of technical problems  

 

Service Provider/ESCO/Data Manager wants to: 

• Maximize the portfolio of services he can offer to the consumers and that could 

potentially reduce energy related costs to consumers 

• Maximize the value of the information collected and provide additional service to the 

DSO 

• Process data from HEMS from the different loads  

Consumer wants to: 

• Minimize energy costs 

 

 


