
 
 
 

SUNSEED  
 

Sustainable and robust 
networking for  

smart electricity distribution  
 
 

1.2.2014 ï 31.1.2017  



Outline 

1. Introduction 

2. The project overview 

3. The work plan 

4. The pilot site 



INTRODUCTION 



Info about the call     (1) 

FP7-ICT-2013-11, objective ICT-2013.6.1 Smart 
Energy Grids 

The purpose: To organize and concentrate the efforts of 
stakeholders from the energy and telecom sectors, to create 
common ICT infrastructure for future smart grid services 
 

The target outcome: A cost-effective solution that incorporates 
the existing and future communication networks of both 
energy and telco providers, enabling exchange of the data 
among end-users, power generating facilities and operators, 
and offering open service platform for implementation of the 
advanced grid monitoring and control functionalities.  



Info about the call      (2) 

The key research challenges: 
1. Sharing of the backbone infrastructure and the last mile connectivity, 

considering both the technologies and the appropriate business 
models 

2. Improving robustness/reliability of the existing communication 
infrastructure in order to cope with mission-critical services 

3. Research and design of ICT technologies for active electricity network 
management, demand/response, load balancing and forecasting, and 
congestion management.  

4. Developing telecommunications services and platforms for energy 
distribution, while considering: access to customer information and 
consumption data, data ownership, usage and the associated level of 
security, system reliability, long-term availability, business models, and 
avoidance of vendor lock-in.  



Info about the call     (3) 
The expected impact: 
 

Å Reduction of the percentage of energy lost during energy 
distribution. 

Å Reduction of the gap between energy produced and energy 
consumed. 

Å Increase of renewable energy sources and combined heat and 
power generation, which are connected to the distribution grid. 

Å Reduction and shifting of peak loads.  
 

European parliament voted (5th February 2014) for three binding 
targets by 2030: 
 

1. 40 % cut in greenhouse gases (compared to 1990) 
2. > 30 % of energy to come from renewable sources 
3. 40 % improvement in energy efficiency 



The EC view      (1) 

Public Ŏƻƴǎǳƭǘŀǘƛƻƴ άOn an EU Initiative to Reduce the Cost of 
Rolling Out High Speed Communication Infrastructure in 
Europeέ, April 2012: 

- 30 % of total investment smart grid being attributed to lack 
of reuse of existing communication infrastructure and 
cooperation between energy and telecom utilities. 

- Focus on optimization of existing infrastructure, more 
efficient deployment by all utilities and enabling equal 
access to third party operators would lead to quality gains 
for smaller investments and enable new kinds of services 
and industries.  



The EC view      (2) 

Proposal ŦƻǊ ǊŜƎǳƭŀǘƛƻƴ άOn guidelines for trans-European 
telecommunications networks and repealing Decisionέ October 
2011:  

ÅTo exploit synergies between the deployment of broadband 
telco and other utilities networks, in particular those related 
to smart electricity distribution. The goal is to enable public 
broadband access with actors ranging from energy utilities, 
telcos, municipalities and multi-operator partnerships, and 
in this way to create an infrastructure for provisioning of 
smart energy services that meets the needs of future 
producers and consumers of energy. 



The EC view      (3) 

Å Smart grid services: 
 

Å Core services include communications infrastructure, 
deployed in tandem by utilities and telcos, with 
accompanying IT infrastructures within substations, 
enabling monitoring and control of power management, 
automation between energy service providers, telcos, 
energy utilities and consumers. 
 

Å Generic services will be provided by energy services 
companies, delivering functionality for customers to 
optimize energy use by managing energy demand, 
renewable energy sources, storage capacities...  



THE PROJECT OVERVIEW 



The consortium 

Slovenia 

Å Telecom Slovenia 

Å Elektro Primorska 

Å JoȌef Stefan Institute 

Å Elektroservisi 
 

Denmark 

Å Aalborg University 

 

 

The Nederlands 

Å TNO 
 

France 

Å Gemalto SA 
 

Germany 

Å Gemalto M2M Gmbh 
 

UK 

Å Toshiba Research Labs 



Smart grid: power and comms (NIST) 



The key question to answer 

 

How to achieve communications for smart grids from 
the perspective of energy distribution/transmission 
operators with telco infrastructure, in a cost effective 
way? 

 

 



Components of the SUNSEED solution 

  
 

Physical infrastructure 

Service logic 

Service-specific 

features 



Preparation      (1) 

1. Development of business models & techno-
economic analysis taking into account converged 
DSO & telecom communications infrastructures, 
scenarios of communications, network design, 
network ownership, operations and maintenance. 
Proposing a win-win model and stimulating 
participation of new energy market stakeholders 
on open smart grid infrastructures. 

 



Preparation      (2) 

2. Development of design and implementation 
guidelines for fixed line and wireless 
communications infrastructures, considering 
different topologies, operation-administration-
management solutions at different layers of the 
network, and required scalability, survivability and 
security. 

 



Physical infrastructure     

1. Development of a metering and control node, 
capable ƻŦ Ŧŀǎǘ ƳŜŀǎǳǊŜƳŜƴǘ ǳǇŘŀǘŜǎ όҖ р s) of key 
energy grid parameters for power quality 
monitoring (e.g. P, Q, V, harmonics, voltage dips) 
that enables real-time event tracking and control. 
 

2. Merging/converging of energy and telco provider 
networks 



Service-specific features 

1. Re-engineering of cellular communication 
solutions to support robust operation in high 
density distributed grids. 
 

2. Development and implementation of secure end-
to-end communication mechanisms. 
 

3. Development and implementation of core network 
survivability/reliability mechanisms 



Service logic 

Development of analytical software solutions capable 
of: 
ÁProcessing vast amount of information gathered  from 

smart grid nodes 
Á Integrating information from energy and communication 

networks 
ÁAdvanced presentation of the data, augmented with real 

time GIS visualization. 
ÁExecuting control algorithms based on the gathered data, 

maintining safe and stable system operation 

 



Validation 

Implementation of a large scale field trial ς ca. 1000 
nodes: DEGs, e-car charging stations, cellular base 
stations, homes. 

The target applications are real time management, 
control, and visualization of power and information 
flows through converged infrastructure. 



SUNSEED WORK PLAN 



Components of the smart grid system 

1st project year 

Requirement/ 
exploration phase 

2nd project year 

Solutions development 
phase 

3rd project year 

Trial phase 

 



Use cases       (1) 

1. Advanced Voltage Profile Formation 
Á Measuring of energy grid voltages at referent points  
Á Derivation of the accurate voltage grid graph in real time for automatic control 

and stability purposes.  
Á The key requirements are: high bandwidth smart grid communication nodes (> 

1 Mbps) of low density (< 100/cell sector). 
 

2. Survivability of Power Distribution Network 
Á Enhance the availability/reliability of smart power grid, based on worst case 

scenarios of massive natural disasters (e.g. floods, sleet, snow, heavy winds) 
with multiple faults leading to cascading failures of critical infrastructures. 

Á Goal is to establish robust and reliable wide area power network with self-
healing abilities using real time monitor/control 

Á The key requirements are: high availability of communication paths with 
dynamic rerouting over heterogeneous infrastructures (wireless, cellular, fiber, 
copper, PLC). 



Use cases       (2) 

3. Massive Scale Prosumer Smart Grid 
Á Including renewable energy sources (photovoltaics, wind, co-

generation) and energy storage (battery, fuel cell, e-car battery).  
Á The key requirement are: support for high density of smart grid 

communication nodes (> 1000/cell sector), each with moderate 
bandwidth requirement (< 100 kbps). 
 

4. Innovative Fault Identification and Localization using 
external (non-grid) data sources 

Á Enhance the reliability of power system service through improved 
identification and localization of power outages (faults) through 
monitoring of telecommunications networks, components and 
customer premises equipment 

 



Solution development phase   (1) 



Solution development phase   (2) 

1. Design of communications networking solutions that 
support the defined use cases 

ωReuse of the existing communication infrastructure at the 
DSO and telco both technically and economically viable, 
requiring minimal investment 

ωFocus is on the current 3GPP LTE Rel12 and IEEE 802.11 

ωExplore possible L1/L2 changes to facilitate M2M and 
smart grid communication 

Å Modification of the access mechanisms, exploiting the 
existing but unused degrees of freedom 

 
 

 



Solution development phase   (3) 

2. Design and prototyping a WAMS node suitable for 
facilitating the defined use cases 

ÁSimilar functionality to PMUs (phasor measurement unit) 
 

ÁCommunication and processing 

ωBased on existing embedded systems platforms - VESNA, RPi 

ωSupporting comms technologies for laboratory and field trial 
 

ÁAdvanced metering and control 

ωFast and accurate U/I sampling 

ωPower quality parameterization 

ωTime synchronization (network/reference clock dependent) 

ωControl of grid elements trough switches or API 
 

 



Solution development phase   (4) 

1. Design and 
implementation of a 
large data processing 
functionality  

Á Feeding smart grid graph 
model algorithms for 
electricity load forecasting 
and management 

 

 

 



SUNSEED PILOT 



Pilot site ς facts 

Å The pilot site will be installed within the Elektro 
Primorska distribution network 

Å Elektro Primorska has 130 000 users, making the pilot 
relevant for medium-sized DSOs  

Å The target number measurement nodes is ca. 1000 
Å 600 SMs, 50 MV/LV substation meters and 400 WAMS 

nodes 

Å The target reporting periods 10 s to 1 min 
Å Possible of dynamic adjustments via a feedback mechanism 



Pilot site ς the site  
ÅTelecom Slovenia cellular network 

coverage of the Elektro Primorska 
grid 

Å calculated on a 3D, 10 m terrain map with 
a modified COST 231 radio propagation 
model 
 

ÅThere is already a complete 
coverage of the distribution grid in 
urban and semi-rural areas 

Å a good starting point for the SUNSEED pilot 
site deployment 
 

ÅThe existing SCADA network of the 
DSO is not going to be affected by 
pilot 

Å WAMS nodes and communication network 
will be established in parallel 

 

 



 


