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LABORATORY OF SYSTEMS CONTROL AND AUTOMATION

Services provided

Deployment of smart grid technologies 
in power networks: strategies, scope, 
performance, costs;

Analysis of the integration of ICT for the 
control of transmission and distribution 
grids;

Monitoring and control algorithms for 
power system, networks and facilities;

Development of operational strategies 
and automation plans for transmission / 
distribution networks

Integration of RES-based plants and 
distributed storage units for power 
systems;

Smart metering, smart customers and 
demand response integration into power 
networks;

Enhancement of network reliability and 
system stability: modelling, simulation, 
defence plans, recommendations;

Smart cities: approach, planning, energy 
efficiency.
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Main clients – transmission and distribution system operators and business companies

ENERGY SYSTEMS 
CONTROL

L A B O R AT O R Y  O F  S Y S T E M S 
C O N T R O L  A N D  A U T O M AT I O N

Areas of research

Investigation of power system (PS) 
control problems; Development of 
respective mathematical models and 
algorithms (load-frequency and voltage 
control, network stability);

Analysis of advanced PS control methods 
and their applications in new automatics, 
controls, ICTs and cyber security;

Analysis of PS reliability, security and 
risks;

Enhancement of network support for 
competitive energy markets;

Effectiveness and reliability of 
distribution networks;

Smart grids solutions and developments 
(demand response, load aggregation, etc.);

Digitalization and Big Data solutions for 
energy sector;

Grid conditions for the large-scale 
integration of intermittent renewable 
energy sources (wind, solar);

Energy efficiency of end-users and smart 
cities.
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International projectsAnalysis of asynchronous operation (swings) in cross-border sections

The research of rotor angle stability (out-of-
step operation, swings) deals with transient 
process which, jeopardise the integrity 
of synchronous area. The robustness of 
Lithuanian PS against out-of-step events 
was examined in BRELL electricity ring 
model (Belarus, Russia, Estonia, Latvia and 
Lithuania) with the view to reinforce the grid, 
if necessary.

Key fields relevant to smart cities planning

Transient processes on Lithuanian and Belarusian 
PS, when they are linked by one interconnection

National projects

Selected activities

Energy Efficient Cities

The experience gained from 
the international project PLEEC 
allows for application of smart 
city planning approach. It 
aims at the increase of energy 
efficiency of a city in the 
planning stage. The approach 
is centred on 174 advanced 
energy technologies, with the 
evaluation of their impact on 
energy efficiency indicators. 

H2020, EnergyKeeper. Keep the Energy at the right place! Ongoing.
7FP, PLEEC. Planning for Energy Efficient Cities. 2013-2016.
7FP, DEMI. Product and Process Design for Ambient Intelligence 
Supported Energy Efficient Manufacturing Installations 2010-2013.
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National state-funded project 
Operational planning of smart 
distribution grid.
Analysis of Asynchronous Operation 
(Swings) in Cross-border Sections.
Overview and Comparative Analysis 
of Lithuanian Power Reserve Market.
Analysis of Transmission Network 
Stability and Voltage Levels after 
Connection of Large Wind Power Park.

National state-funded project 
Possibilities of Lithuanian power 
system synchronous operation 
with ENTSO-E taking into account 
perspective development of 
generation sources.
National state-funded project 
Research of application of small 
power wind power plants and solar 
energy systems and their extension 
possibilities in Lithuania.
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PSS®E (detailed research of electrical PS; modelling of physical processes in electrical 
power system; calculation of static and dynamic regimes).
PSS®SINCAL (analysis of electrical and pipe networks with topological characteristics 
and reliability evaluation).
PowerWorld Simulator (power flow solution; PV and QV curve tool; fault analysis; 
contingency analysis).
Matlab (mathematical modelling and analysis of modelling results; modelling of 
technical systems with analysis of parameters and modelling results).
The TIMES Integrated Assessment Model (sustainable harmonization of energy 
demand with energy use technologies and energy efficiency promotion measures).
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The technologies are supplemented by institutional/structural energy-efficiency 
measures and consumers’ behaviour changing measures.

Demand response

Demand response is a prominent means on a way 
towards smart grids and consumer-centric PS. The 
research aims at developments of demand response in 
electricity grids related to eligible consumers, flexibility 
services, load aggregation patterns and contribution to 
reduction of peak loads in a long-term time scale. Network’s load peak shaving by 

demand response

Project portfolio

Open access centre

Laboratory provides the access to its software tools and related services for students and 
researchers via the National Open Access Scientific Centre for Future Energy Technologies:
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