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ÅDreamed of becoming a pilot, but life led me to electrical engineering

ÅStaying with TalTech (Tallinn University of Technology) since 1993

ÅPassionate of power electronics and energy efficiency

ÅDC ambassador and founder of I3DC initiative

ÅFounder of TalTech Power Electronics Group (2006)

ÅCo-Founder of Estonian cleantech start-up UBIK Solutions (2010) and two Estonian 

Centers of Excellence in Research: ZEBE (2015) and ENER (2024)

ÅFull Member of the Estonian Academy of Sciences (2021)

ÅIEEE Fellow; founder of the Estonian IES/PELS joint chapter; activist, past chair and

mentor of the IEEE IES SYP Activity Commitee

ÅHobbies: Grill/BBQ, fishing, gym and building engineering
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ESTONIA
A Destination  

for Tech  Lovers

Á Area: 45,227 km2

Á Population:1.35 million

Á Capital: Tallinn 

Á Currency: Euro

ÁWorld's most digitally 

advanced society

Á NATOôs Cooperative 

Cyber Defence Centre 

of Excellence

Á Estonia leads Europe in 

startups, unicorns, and

investments per capita

TALLINN  
The Best -Preserved 

Medieval City in 

Northern Europe

Á Population: 456.000

Á Lying on the Gulf of 

Finland coast of the 

Baltic Sea

Á Historic Centre (Old Town) 

of Tallinn is UNESCO 

world heritage site 

Á Annually welcoming over 

3.2 million foreign visitors

Á Venue city for many

international conferences

for power electronics:

CPEô2011, 

CPE-POWERENGô2023,

ICDCMô2025 and

PEMCô2026
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BRIEF FACTS

ÁHigh-performance power electronic interfaces for droop-controlled residential DC microgrids

ÁPower electronic converters and auxiliary systems for electromobility incl. more-electric aircrafts and all-electric ships

ÁHighly reliable and fault-tolerant power electronic systems for mission-critical applications

Á Diverse patent portfolio; joint product development with industrial partners

POWER ELECTRONICS GROUP OF TALTECH

ÁEstablished in 2006

Á Largest research center for applied power electronics in Baltic countries

ÁMember of the Estonian Centre of Excellence in Energy Efficiency (ENER), European Center for 

Power Electronics (ECPE e.V.), Current/OS foundation and ODCA 

ÁWell experienced and dynamic international team of young researchers (+20 members, av. age 35)

ÁStrong relations and cooperation with Estonian and European industrial companies 

ÁProject-based PhD programs with research-oriented theses

ÁStrong record of scientific publications (over 60 annually published research papers)
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A PROUD MEMBER OF THE GLOBAL FAMILY OF POWER ELECTRONICS RESEARCHERS 

POWER ELECTRONICS GROUP OF TALTECH

University of Zielona Gora, 2011

Gdynia Maritime University, 2009 WUT, 2013

IV Summer Seminar on Nordic Network for

Multidisciplinary Optimized Electric Drives

Tallinn University of Technology,  June 2004

Estonian Academy of Sciences , 2022

Celebrating +20 years of 

friendship and cooperation with

Poland
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Á Highly reliable cost -optimal power electronic systems for integration of residential PV, battery energy storages and EVs

Á Safe and secure control of residential microgrids, power trading between the building and utility grid

Á Application of direct current (DC) power distribution concept for energy efficiency enhancement of buildings

Á Widening  the awareness and acceleration of the industrial uptake of the residential DC microgrid technology (i3DC initiative)

PRIORITY R&I FIELD : ENERGY EFFICIENT HOMES

PEG is one of the key players in the Estonian Energy 

Efficiency Centre of Excellence (ENER), which 

brings together the best expertise in engineering, 

data science, and social sciences in Estonia and 

contributes to addressing Estoniaôs societal and 

economic challenge of transforming 75% of the 

existing low-energy-efficiency building stock into 

emission-free buildings by 2050
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TOWARDS 2050 NZE PATHWAY  (EU GREEN DEAL)

Share of electricity in total final energy consumption 

in the NZE scenario (2005-2030)

https://www.iea.org

Á By 2050 the EU aims to become the world's first

ñclimate-neutral blocò with net-zero greenhouse gas 

emissions (NZE)

Á Electrification  is considered one of the key strategies to 

reach NZE goals

Á In 2050 the share of electricity in the final energy 

consumption is targeted to be more than 50%

Á By 2050, almost 90% of electricity generation in EU is 

expected to come from renewable sources

Á Much of the NZE need will be met by shifting towards 

electric transport and electrification of 

heating/cooling  demand of buildings using heat 

pumps

Á In 2050, electricity will become the dominant energy 

carrier for the buildings in EU. The prognosed growth 

in demand by 2030 is 12% and 35% by 2050

Á Power electronics is one of the key enablers  

of the EU Green Deal
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DECARBONIZATION OF BUILDING STOCK IN EU

Á Buildings  are responsible for approximately 40% of  EU energy  consumption , 50% of  EU gas consumption , and 

36% of  the  energy -related  CO2 emissions . About 80% of energy used in EU homes is for heating, cooling and hot 

water

Á 85% of  buildings  in  the  EU were built  before  2000 and 75% have poor  energy  performance . 85ï95% of todayôs 

buildings will still be in use in 2050

Á In 2002, the EU began implementing the Energy  Performance  of  Buildings  Directive (EPBD), which is a framework

to reduce energy consumption and boost decarbonization of buildings

Á The EPBD requires all new buildings from 2021 to be nearly  zero-energy  buildings  (nZEB)

Á nZEB (or class A building) must have a high  energy  performance  and very  low energy  needs , covered largely by 

onsite  and nearby  renewable  energy  sources  

Á From January 2030 the EPBD requires all new buildings (all new public buildings from January 2030) to be zero-

emission  buildings  (ZEB, A+ or  A0), i.e. without  on-site  carbon  emissions  from  fossil  fuels

Á EPBD demands the installation of EV charging  points  in new and significantly renovated non-residential buildings 

with more than 5 parking spaces, and in residential buildings with more than ten parking spaces

Á EPBD introduces ĂSmart Readiness Indicatorñ to assess the technological readiness of the building to interact  with  

their  occupants  and adapt  to  signals  from  the grid  (for  ex., energy  flexibility)

https://energy.ec.europa.eu
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EU RENOVATION WAVE STRATEGY

Á Key initiative of the EU launched in 2020 to improve building energy 

efficiency and overall living standards

Á Aims at doubling annual renovation rates by 2030 and renovating 

35 million buildings

Á In practice, A class building consumes up to 4 times less energy

than the traditionalĂold schoolñ building (G-class)
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ZEB  AND POWER ELECTRONICS
IT IS ALL ABOUT EFFICIENCY AND ENERGY SAVING

ÁZEB = high energy performance + local renewable energy generation + all-electric lifestyle

ÁEnergy efficiency is the m ain feature of ZEB  - PV installation (backed up with energy storage), heat pump, 

heat recovery ventilation, energy-efficient appliances and lighting, smart control of loads, energy arbitrage

ÁMost of the energy saving technologies used in ZEB are power electronics based
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GOOD EXAMPLES OF BUILDING DECARBONIZATION
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https://greensunnj.com/solar-hall-of-shame/

BAD EXAMPLES OF BUILDING DECARBONIZATION
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BAPV  VS  BIPV - RENEWABLE ENERGY SHOULDNõT

COME AT THE COST OF AESTHETICS !

Building -Integrated 

Photovoltaics (BIPV)  

is revolutionizing the solar 

industry by bridging the gap 

between  electricity generation 

and building  design 

Building -Attached 

Photovoltaics (BAPV)  

lacks full integration into the 

building, adds additional load, 

with limited contributions to 

aesthetics and structural integrity

https://www.govertic.ee/Image: SolarstoneImage: Roofit Solar 
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THEREõSMORE OPTIONS THAN THE ROOFTOP PV !

https://www.govertic.ee/https://roofit.solar/Image: Clickcon

SOLAR PV FENCES

SOLAR BALCONIES

Image: Hoymiles

SOLAR WINDOWS

Image: SolReina

Image: SolarGaps

SOLAR PANEL WINDOW BLINDS

SOLAR FAÇADES

Image: GoVertic
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Á In Northern EU,  snow covers the PV panels on the roof for long time, but they cannot generate much even without snow 

as sun ray's incident angle is highly unfavorable (sun rays nearly horizontal)

Á Solar façades are never covered by snow, while sun incident angle is nearly ideal in winter

Á TalTech Residential DC Innovation Hub has 5 PV modules of 144 half-cut cells rated for 360 W

Á Test data from February 2026 show that the solar façade produced 17.9 kWh vs. 0 kWh from the roof

SOLAR FAÇADE ð GENERATE WHEN OTHER DO NOT

No sun!

A lot of sun!


