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Smart Grids Research at Lasaris

Research Topics
+ Monitoring & Control

    - stream data processing

    - big data anomaly detection

+Architecture design

    - smart infrastructure design

    - quality optimization (reliability,        
       latency, security)

+ Modelling and simulation 

    - Support for Smart Grids                 
      testing/simulation/experiments

    - Conceptual models for Smart         
      Grids

People involved
+ Tomáš Pitner

+ Bruno Rossi

+ Stanislav Chren

+ Jan Herman

+ Katarína Hrabovská

+ Martin Škop

+ Martin Schvarcbacher
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Smart Grids Testing Laboratory

● The main project aim is to support a Smart Grids Testing Laboratory with a software 
infrastructure to enhance / automate testing and simulations of smart meters 
configurations and communication between smart meters and data concentrators. The 
final goal is to provide processes that can be scientifically repeatable / replicable, 
together with constant monitoring and reporting activities for the whole testing 
process
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Smart Grids Laboratories 

A Smart Grid Laboratory provides an infrastructure supporting R&D, demonstrations, experimentations, 
simulations & testing by considering a set of Smart Grids related use cases

Some sample use cases / domain areas: 

● Voltage stability evaluation 

● Emulation of load scenarios 

● Energy storage 

● Monitoring and control systems validations 

● Communication technologies evaluation 

● Information security & privacy 

● Smart Meters interoperability evaluation 

● Smart Grids and home automation 

● Big data analytics in Smart Grids
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Smart Grids Typical Actors & Needs 

● Grid Operator: Roll-out of new components, impact on grid operations? 

● Producer of ICT-Components/Systems: What are the communication 
(bandwidth, topology, latency, …) requirements? What about monitoring and 
control, scheduling, ...? 

● Producer of Grid-Components: How do I get the products “Smart Grids 
ready”? 

● Virtual Power Plant Operator, Energy Supplier: new business possibilities 
supported by Smart Grids? Is a business case viable? Optimize revenues? 

● Policy and Regulation: define legal and economical frameworks (e.g. 
regulations etc.) to reach socio-politic/economical/technical goals?
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Smart Grids Laboratories 

Heussen, Kai, and Oliver Gehrke. State of the Art Smart Grid Laboratories-A Survey 
about Software Use: RTLabOS D1. 2. Technical University of Denmark, Department of 
Electrical Engineering, 2014.

● Emulation (integrated or co-simulated): 
emulated component mimics the the real 
world hardware counterpart 

● Co-simulation: orchestrate simulations 
running by different means 

● Real-time simulations: the real time 
expectation that the simulator needs to fulfill to 
interact with external components (hardware 
or software) 

● Hardware in the loop (HIL): used to develop 
complex real-time embedded systems in 
which some components are real hardware, 
whereas others are simulated
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Setting-up Smart Grids Labs is expensive

● According to the Smart Grid Laboratories Inventory (2nd edition in 2016) by 
the EU Joint Research Centre (JRC)

● 24 Labs in 2015, 69 + 31 in 2016 
(including also US)

→ Initial budget for a standard lab: 
    around €2M

→ For a large one: €30M

Andreadou, N., Olariaga Guardiola, M., Papaioannou, I., & Prettico, G. (2016). Smart Grid Laboratories Inventory 2016. 
Online website: http://ses.jrc.ec.europa.eu/smart-grid-laboratories-inventory
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Smart Grids Labs Main Challenges 

● Multi-domain approach for analysis & validation at the system level 

● Methods to analyze Smart Grids Components (e.g smart meters) 

● Simulations, real world design 
and testing methods 

● Training of researchers/engineers 
for cyber-physical systems

Image source: Lauss, G., et al. “Smart Grid Research Infrastructures in Austria”, Technical Report, 2015.
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Main Results (1/2)

● Conceptual Models for Smart Grids Testing based on ISO/IEC/IEEE 29119 
Software Testing Standard & ISO/IEC 15939:2007 Systems and software 
engineering - Measurement process

● Several reviews on the state of the art
(e.g. Smart Grids laboratories)

● Ongoing implementation of the 
testing / simulation support
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Main Results (2/2)
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Big Data Group

Research Interests
+ Big Data Quality

+ Predictive Analytics in Big Data

+ Big Data & Smart Cities / Smart Grids

+ Scaling-up Machine Learning techniques

+ Visualization of spatio-temporal data

People involved
+ Barbora Bühnová

+ Tomáš Rebok

+ Mouzhi Ge

+ Bruno Rossi

+ Adam Kučera

+ Jan Herman

+ Martin Macák
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Big Data Group – my interests so far
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Big Data Group – my interests so far

Future work: scaling-up (online models, 

alternative algorithms)
Future work: comparison of large number of

cost-sensitive strategies
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Future Work

● Publish work done on the Smart Grids area & continue research
+ Testing models for Smart Grids
+ Review of existing laboratories
+ Co-simulation implementation supported by a testing framework

● Consolidate the Big Data group → find direction after the initial exploratory 
phase
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DSD/SEAA 2018 in Prague http://dsd-seaa2018.fit.cvut.cz
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