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Project ID 



Consortium 



Validation of ICT tools that support the integration of consumers through Demand Response services and the 
integration of DG/RES through Virtual Power Plants 

Exploration of new ICT tools that facilitate the management and operation of the Distribution Grid 

Demonstration of the innovative use of ICT tools in real life pilot sites 

Evaluation of the current communication infrastructure through hardware and software simulation 

Exploration of business models that anticipate Active Customer Participation, increased RES penetration, Distribution 
Grid reliable operation, and open access to the Electricity Market 

Assessment of the SG standardization with emphasis on market-oriented and field-level standards 

Objectives 
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Innovative aspects 

DRMS and VPPMS offered as a Software-as-a-Service 

Support of multi-level hierarchically organized SG business entities 

Harmonization with SG standards 

Modeling based on the Smart Grids Architecture Model (SGAM) framework 
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Pilots 

: 

Pilot I: Greece  

 

Demonstrate Demand Response for 

Active Customer Participation in the 

Residential Sector. Demonstrate 

Virtual Power Plant operation and 

management 

Pilot II: Italy 

 

Demonstrate the 

use of an Energy 

Hub for improving 

the performance of 

the grid (e.g. 

reduction of power 

outage times, 

power loss 

management, 

monitoring of EV 

charging time) 

Pilot III: Turkey  

 

Demonstrate 

Demand 

Response  for 

Active 

Customer 

Participation in 

the 

Commercial 

and Industrial 

Sector 
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Simulations 

: 

Lab Sim I: Greece  

 

Simulation to 

investigate the 

robustness of the 

communication 

infrastructure to 

support novel SG 

applications and 

services 

Lab Sim II: Portugal  

 

Simulation for the evaluation of the 

performance of algorithms related 

to Local Constraints Management 

@ the Distribution Grid level 

Lab Sim III: UK 

 

Simulation of 

scalable 

communication  

Infrastructures 

and schemes 

supporting smart 

meters’ data 

aggregation 

7 



Smarter Grid: Empowering SG Market ACtors through Information & 

Communication Technologies 

This Innovation Action receives funding from the European Community's Horizon 2020 Framework Programme (LCE7-2014) under Grant Agreement-646470 

SmarterEMC2 Pilots: 

Residential Demand Response, 

Greece 
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The tools 



Demand Response Platform 

DR Management System (DRMS) 
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Manual DR 

Flexibility 

Auto  
DR 

Operation 

Programs 

DR Policy 

Grid Locations 

Configuration 

Program 
Constraints 

Participant 
Enrollment 

Baseline 

Reports 
Load Shed 

Performance 
Metrics 

Analysis 

Ranking 



Demand Response Platform 

DRMS: Software Interfaces 
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Flexibility 

VPP/DSO 

Flexibility Requests 
(activate, cancel) 

Flexibility 
Information 

DR Coms 

DR Clients 

DR Event 
Notifications 

Opt Responses 

Availability 
Schedules 

User Operator 

Data 

SDAP 

Event History 

Energy 
Measurements 

Forecasts 

Charts 

O
p
e
n
A

D
R

2
.0

 

DMRS 
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Demand Response Platform 

DRMS: User Interfaces 
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The deployment 
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Pilot site with residential customers 
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 The site is mostly inhabited in the summer (for vacation). 

 Loads include lighting, water heating and air-conditioning. 

 A lot of the residents are elderly. Simple and efficient software/hardware tools need to 

be created that take this into account. 

 

 

Typical profile of the consumers 
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• 230 smart meters have been installed 

 

• Measurements in 15-minute intervals 

 

• Transmission of measurements to the HEDNO 

MDMS once per day 

 

• The consumer can access the information either on 

the meter display or through an application. 

 

• Increased consumption reduction potential 

Physical constraints that need to be tackled: Weak telecommunications signal 

due to the location and physical terrain of the site. 

Other constraints: Convince residents of the usefulness and safety of smart 

metering. 

Smart Metering Installations 



Recruiting consumers for the pilot 
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Eligible consumers for pilot operation included: 

•Residents present at the campus in the summer period 

•Residents with internet connection 

•Residents with a strong signal (for the seamless operation of SMs) 

Pilot info day 1-Residents were introduced to: 

•Energy consumption and the environment 

•Renewable energy sources 

•Energy mixture of Greece-the impact of consumption on energy cost 

•Energy conservation 

•The concept of Demand Response 

•The SmarterEMC2 project 

•SmarterEMC2 application: goals and operation instruction 

•Participation incentives 

Pilot info day 2-Residents who received a tablet with the 

SmarterEMC2 app were introduced to: 

•General use of the app 

•Replying to DR Events 

•Setting availability/flexibility references 

•Reviewing consumption data and statistics 

•Ways to reduce consumption when opting-in to a DR event 
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 Informed Consent of the Participants 

 Compliance with the provisions of the General Data Protection 

Regulation  

 Data collection authorization 

 Data handling within the DSOs infrastructure: Standard 

mechanisms for handling and storing smart metering data 

 Data handling within the analytics platform: 

 Only anonymized data 

 Only authenticated access from certified clients 

 Replication of data in the event of device or software failure 

Applied data management policy 



Data 

Management 

platform 
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Telco 

Backbone 

HEDNO’s

MDMS 

Internet 

DRMS 

Operator 

Non-

automated DR 

(engagement 

via an Android 

app) 

Consumption 

Measurements 

Sends: DR Events 

Receives: Availability Info 

DR platform 

(DRMS) 

Automated DR 

(load controller) 

65 10 

Consumption Data, 

Event History, 

Visualizations 

Final setup 
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DRMS 

Operator subscribes User 

SmarterEMC2 App 

User provides credentials App calls login service 

DRMS authenticates User 

DRMS 

Operator 

Operator sends login credentials to the User 

User  

downloads & installs 

SmarterEMC2 App 

DRMS provides token 

App saves token 

for service calls 

DRMS provides data 

(consumption history, 

community, energy 

saving tips, events) 

 

App calls data service 

App displays data 

Registering for DR with SmarterEMC2 App 



Implementing DR with SmarterEMC2 App (1/2) 
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DRMS 

Operator Creates 

a DR Event 

SmarterEMC2 App 

User provides DR 

availability info 

DR availability 

forwarded to DRMS 

DRMS assesses 

flexibilities & filters 

DR participants 

DR event forwarded 

to SmarterEMC2 app 

SmarterEMC2 app 

notifies user of new 

DR event 

User Opt In/Opt out User Opt In/Opt out 

Operator 

assesses 

feedback & 

decides if 

participants 

should be 

added 

If Opt In user tries to 

reduce consumption 

at the time indicated 

by the DR event 

DRMS 

Operator 

Operator selects 

event participants 

Event Opt Feedback 

Loop 



Implementing DR with SmarterEMC2 App (2/2) 
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DRMS 

Operator Selects a 

Flexibility target 

SmarterEMC2 App 

User provides DR 

availability info 

DR availability 

forwarded to DRMS 

DRMS assesses all 

flexibilities and produces 

DR events 
DR event forwarded 

to SmarterEMC2 app 

SmarterEMC2 app 

notifies user of new 

DR event 

User Opt In/Opt out User Opt In/Opt out 

If Opt In user tries to 

reduce consumption 

at the time indicated 

by the DR event 

DRMS 

Operator 

Loop 

DRMS assesses all 

user responses 

according to objective 

and decides if other 

events will be created 
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…and some early findings 
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102 
Opt -Ins 

59 
Total length of events(hrs) 

52 
Number of events 

75 
Participants 

≈2 
Events per week  

per participant 

Pilot summary 
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0%
10%
20%
30%
40%
50%

Not Notified Not Responded OPTIN OPTOUT

Overall Responsiveness 

late afternoon early afternoon noon

33% 

36% 

24% 

7% 
Noon Events 

Not Notified Not Responded OPTIN OPTOUT

42% 

42% 

13% 

3% 
Early Afternoon Events 

32% 

33% 

21% 

14% 

Late Afternoon Events 

Participants’ responsiveness 



P
ar

ti
ci

p
an

t 
1

 

P
ar

ti
ci

p
an

t 
2

 

P
ar

ti
ci

p
an

t 
3

 

P
ar

ti
ci

p
an

t 
4

 

P
ar

ti
ci

p
an

t 
5

 

P
ar

ti
ci

p
an

t 
6

 

P
ar

ti
ci

p
an

t 
7

 

P
ar

ti
ci

p
an

t 
8

 

P
ar

ti
ci

p
an

t 
9

 

P
ar

ti
ci

p
an

t 
1

0
 

P
ar

ti
ci

p
an

t 
1

1
 

P
ar

ti
ci

p
an

t 
1

2
 

P
ar

ti
ci

p
an

t 
1

3
 

P
ar

ti
ci

p
an

t 
1

4
 

P
ar

ti
ci

p
an

t 
1

5
 

P
ar

ti
ci

p
an

t 
1

6
 

P
ar

ti
ci

p
an

t 
1

7
 

P
ar

ti
ci

p
an

t 
1

8
 

P
ar

ti
ci

p
an

t 
1

9
 

P
ar

ti
ci

p
an

t 
2

0
 

P
ar

ti
ci

p
an

t 
2

1
 

P
ar

ti
ci

p
an

t 
2

2
 

P
ar

ti
ci

p
an

t 
2

3
 

8/8/2017 - 14/8/2017 

15/8/2017 - 21/8/2017 

22/8/2017 - 28/8/2017 

29/8/2017 - 4/9/2017 

5/9/2017 - 11/9/2017 

12/9/2017 - 18/9/2017 

Participants’ segmentation (ex post) 
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  No Response 

  One Response 

  >1 Responses 

Committed customers 

Customers with occasional interest 

Customers that gradually lost interest 

No. of responses in DR Event notifications per week 

Customers with no interest 



28% 

16% 

56% 

Participants’ Consumption during DR Events 

>120% baseline ±20% of baseline <80% baseline

 Calculating the baseline of consumers and verifying the load shedding 

action proved a devious task due to high variability of the residential 

consumption profile! 

Assessment of load shifting compared to the baseline 

HIGH_4_OF_5 and HIGH_5_OF_10 baseline methods provided the best results. 

Load shifting 



 In the R sector, DR may contribute also in EE 

 

 

 

 

 

 

 

 

 In the C&I sector, DR contributes in altering the consumption profile, but not in significant EE 

 

 

 

 

 

 

 

 

w/ DR activation w/o DR activation 
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w/ DR activation 
w/o DR activation 

Relation of DR with EE 



Contact: 

labil@intracom-telecom.com  

Thank you! 

 

 

 

Final results will become 

available at 

www.smarterEMC2.eu 
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