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Vazené kolegyné, vazeni kolegové, mili ctenafri,

s potéSenim Vam pfindsime jiz paté vydani newsletteru
Centra energetickych a environmentdlnich technologii
(CEET), které opét mapuje déniv naSem vyzkumném
centru a prinasiinspirativni pfibéhy i nové impulzy

z oblasti védy, inovaci a spoluprace.

V tomto &isle Vam pfiblizime pribéh mezindrodniho
projektového setkdni EXPEDITE, které jsme méli Cest
hostit. Téma udrzitelnych mést a regiondlni energetické
transformace, jimiz se projekt zabyva, rezonovalo

ve vSech diskusich a potvrdilo dlleZitost evropské
spoluprdce napfic¢ obory. Naleznete zde exkluzivni
rozhovor s odbornikem na evolucni algoritmy, umélou
inteligenci a inteligentni energetické systémy, ktery
srozumitelné pfibliZzuje moznosti pokrocilych vypocetnich
metod pro optimalizaci budoucich energetickych
infrastruktur. Vénujeme se také metodé energetického
managementu pomoci EPC (Energy Performance
Contracting), kterou CEET aktivné aplikuje pro dosazeni
uspor v redlném prostiedi. Nezapomindame ani na nové
tvdre v naSem tymu, a proto pfindsime Vam rozhovor

s vyzkumniky z Argentiny, ktefi rozsifuji naSe kapacity.

Radi bychom Vds pozvali k ohlédnuti za Sportovnim dnem
CEET, béhem néhoz jsme spolecné vystoupali na Pustevny
a prosli Stezku Valaska. Tato neformdlni akce byla nejen
pFijemnou zménou, ale také diikazem, Ze véda a tymova
spoluprace jdou ruku v ruce i mimo laboratofe. Dilezitym
tématem tohoto vydanije také role umélé inteligence ve
vyvoji pokrocilych baterii, ktera pfedstavuje jednu

z klicovych technologii pro energetickou flexibilitu

a akumulaci.

Vérime, Ze Vam toto vydani pfinese nejen nové poznatky,
ale také motivaci a radost ze spole¢ného objevovani.
Dékujeme, Ze nds Ctete, a téSime se na dalsi sdileni
védeckych Uspéchd a pfibéhd, které formuji budoucnost
energetiky.

S pfanim pfijemného a inspirativniho ¢teni,

Stanislav Misak

Dear colleagues and readers,

We are pleased to share with you the fifth edition of the
newsletter from the Centre for Energy and Environmental
Technologies (CEET), which once again highlights
developments at our research centre and brings

inspiring stories and new ideas from the world of science,
innovation, and collaboration.

In thisissue, we provide an insight into the EXPEDITE
international project meeting, which we had the honour
of hosting. The project‘s focus on sustainable cities and
regional energy transformation resonated throughout
the discussions and reaffirmed the importance of
European cooperation across disciplines. You will also
find an exclusive interview with an expert in evolutionary
algorithms, artificial intelligence, and intelligent energy
systems, offering a clear and accessible perspective on
how advanced computational methods can help optimise
the energy infrastructure of the future. We also focus

on Energy Performance Contracting (EPC), an energy
management approach that CEET actively applies to
achieve energy savings in real-world conditions. And

of course, we haven‘t forgotten about the new faces

in our team, therefore we bring you an interview with
researchers from Argentina, who are expanding our
capacity and bringing fresh perspectives.

We would also like to invite you to take a look back at the
CEET Sports Day, during which our team hiked together to
Pustevny and along the Valaska Trail. This informal event
was not only a pleasant change of pace, but also a great
reminder that science and team spirit go hand in hand

- even outside the lab. A key topic in this edition is also
the role of artificial intelligence in the development of
advanced batteries, one of the core technologies driving
energy flexibility and storage.

We hope this edition brings you new insights, as well as
motivation and enjoyment through shared discovery.
Thank you for reading - we look forward to sharing more
scientific achievements and stories that are shaping the
future of energy.

Wishing you an enjoyable and inspiring read,

feditel CEET / Director of CEET




EUROPEAN COOPERATION ON

EVROPSKA SPOLUPRACE

NA UDRZITELNYCH MESTECH:

CEET HOSTILO PARTNERY
PROJEKTU EXPEDITE

Mésta spotiebovavaji 65 % svétové energie a produkuji
70 % emisi CO, a nesou tak velky dil odpovédnosti za zmé-
nu klimatu. Stojime pfed vyzvou, jak mésta pretvorit, aby

Jednim z inovativnich FeSeni jsou tzv. méstské ctvrti

s pozitivni energetickou bilanci (PED), které usiluji

o rocni prebytek obnovitelné energie a Cisté nulové emise
sklenikovych plynd. Pravé rozvoji téchto ¢tvrti se vénuje
evropsky projekt ExPEDite, v jehoZ ramci jsme na ptidé

CEET V3B-TUO pfivitali vyznamnou zahraniéni delegaci.

Do Ostravy dorazili partnefi z Laurea University of
Applied Sciences (F1), The Lisbon Council (PT), Riga
Digital Agency (LV) a Riga Technical University (LV),
aby spole¢né diskutovali o dalSim sméfovani projektu

a zapojeni CEET do realizace tzv. Living Lab - inova¢niho
ekosystému pro vyvoj a testovani chytrych energetickych

SUSTAINABLE CITIES:

THE CEET HOSTED THE

EXPEDITE PARTNERS

Cities consume 65% of the world‘s energy and produce
70% of CO, emissions, and thus bear a large share of the
responsibility for climate change. We face the challenge
of transforming cities to be more sustainable, resilient
and energy self-sufficient. One innovative solution is
so-called Positive Energy Districts (PEDs), which aim

for an annual surplus of renewable energy and net-zero
greenhouse gas emissions. The European project ExPEDi-
te is dedicated to the development of these neighbour-
hoods. We welcomed a major international delegation to
CEET VSB-TUO.

Partners from Laurea University of Applied Sciences
(F1), The Lisbon Council (PT), Riga Digital Agency (LV)
and Riga Technical University (LV) came to Ostrava to
discuss the future direction of the project and CEET's
involvement in the implementation of the Living Lab - an
innovation ecosystem for the development and testing
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feSeni. Setkdni zahajili Stanislav Misdk, Lukas Prokop
a Zdenék Slanina, ktefi predstavili roli CEET v kontextu
projektu ExPEDite.

Po uvodnim slovu nasledovala odborna diskuze zamérend
na aktudlni stav projektu, vyménu zkuSenosti a definovani
strategie pro rozvoj PEDs. Dopoledni blok byl zakoncen
prohlidkou budovy CEET, kde se zahranicni hosté sezndmi-
li s vyzkumnou infrastrukturou a technologiemi, které by
mohly hrat klicovou roli vimplementaci téchto méstskych
ctvrti.

V odpolednich hodinach se partnefi zamérili na konkrétni
kroky v rdmci Living Lab na CEET, moznosti integrace vo-
dikovych technologii do méstské infrastruktury a vyuziti
digitalnich dvoj¢at (Digital Twins) pro monitorovani

a optimalizaci energetickych toku.

Setkani pfineslo konkrétni navrhy pro budouci spolupraci
a upevnilo partnerstvi mezi CEET a zahrani¢nimi institu-
cemi.

Abychom zjistili, s jakymi vyzvami se dnes potykaji
odbornici pfi zavddéni novych pFistupl k Fizeni energie
ve méstech, oslovili jsme Valdise Ratnikse z Riga Digital
Agency a Tiinu Haapanen z Laurea University of Applied
Sciences, ktefi se dlouhodobé vénuji konceptu Positive
Energy Districts (PED). V rozhovoru popisuji nejen prak-
tické zkuSenosti, ale i pFistupy, jak zapojit vefejnost

a odborniky napfFic sektory.

Zacnéme u samotného zavaddeéni digitdlnich dvojcat.
Jaké nejvétsi prekazky jste zatim museli Fesit?
Velmi sloZitym tikolem bylo bezesporu propojit infor-
mace z riiznych zdroji do jednoho systému. $lo kon-
krétné o zdroje, které na sobé nejsou zavislé, kaZdy
ma odlisny ucel a neni zde ochota je tuplné sdilet.

Na jaké strategie se pak spoléhdte pFiintegraci budov
s pozitivni energetickou bilanci do stavajici méstské
infrastruktury?

Chceme zapojit co nejvétsi mnoZstvi aktérd a hledd-
me obchodni pFileZitosti, ze kterych budou profitovat
vsechny zapojené subjekty, ale zdroven usilujeme

of smart energy solutions. The meeting was opened by
Stanislav Misdk, Lukas Prokop and Zdenék Slanina, who
presented the role of CEET in the context of the EXPEDite
project.

After the introductory remarks, there was an expert
discussion focused on the current status of the project,
exchange of experiences and defining a strategy for the
development of PEDs. The morning session ended with a
tour of the CEETe building, where the foreign guests were
introduced to the research infrastructure and technolo-
gies that could play a key role in the implementation of
these urban neighbourhoods.

In the afternoon, the partners focused on concrete steps
in the Living Lab at CEET, the possibilities of integrating
hydrogen technologies into urban infrastructure and the
use of Digital Twins for monitoring and optimizing energy
flows.

The meeting provided concrete proposals for future coo-
peration and strengthened the partnership between CEET
and foreign institutions.

To better understand the challenges experts face today
when introducing new approaches to urban energy
management, we spoke with Valdis Ratniks from the Riga
Digital Agency and Tiina Haapanen from Laurea University
of Applied Sciences. Both have been deeply involved in
the development of the Positive Energy Districts (PED)
concept. In the interview, they share not only their prac-
tical experience but also their insights into engaging both
the public and professionals across various sectors.

Let’s start with the implementation of digital twins.
What have been the biggest challenges you’ve faced
sofar?

A very complex task was to link together information
from different sources into one system. Sources which
are independent from each other, have very different
purposes and are not willing to be shared.

What strategies do you rely on when it comes to
integrating buildings with a positive energy balance into
existing urban infrastructure?

Iyl
CEET
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o centralizaci systému nebo vytvoreni platformy, diky
které vSichni spoji sily dohromady. MoZnd, Ze nékteri
partnefi maji aktudlné odlisné zdjmy, ale to by mélo
PED spise posilit prdvé tim, Ze se otevie novym obchod-
nim pFrileZitostem.

To prirozené vede k otdzce zapojeni verfejnosti a dalsich
zainteresovanych stran. Jak k tomu pFistupujete?

Myslim, Ze na tuto otdzku uz ¢astecné odpovidaji
predchozi odpovédi. Klicem je zapojit vsechny zticast-
néné, umoZnit jim délat to, co odpovidd jejich roli nebo
moZnostem, ale zdroven nastavit obecnd pravidla pro
fungovadni a zapojeni do PED. Za hlavni slabinu osobné
povaZzuji nedostatek znalosti o tom, co je vlastné moz-
né. Nemdame uplny prehled o detailech konceptu PED,
ale pfitom musime urcovat hranice pro konkrétni kroky.
Ty vSak zatim bohuZel nezndme.

Vysvétlete ndm prosim, co je cilem digitdlniho dvojcete

EXPEDite?

Cilem digitdIniho dvojcete ExPEDite je v redlném case
monitorovat, vizualizovat a fidit energetické toky na
drovni méstskych okrski pri planovani krok( sméruji-
cich k vytvofeni okrskd s pozitivni energetickou bilanci.
V tomto projektu zapojujeme riizné zicastnéné strany
v souladu s pfistupem Living Lab Quadruple Helix.
Living Lab predstavuje formu partnerstvi verejného

a soukromého sektoru, v ramci kterého spolupracuji
firmy, vyzkumné instituce, vefejnd sprdava a obc¢ané.

Involving as many players as possible by finding busi-
ness cases, which fit them all, but at the same time by
centralising a system or platform, which unites eve-
rything and everybody together. Maybe there are sepa-
rate interests for some partners, but this will make the
PED only stronger by opening several business cases.

That naturally brings us to the question of public and
stakeholder engagement. How do you approach this
aspect?

I believe previous discussions already answered the
question - by involving everybody, by letting them do
what fits his/her case, but at the same time setting
general rules of PED, of engagement. The main weak-
ness from my point of view is a lack of knowledge about
what is possible. We do not have a complete picture
about the details of PED, but at the same time we have
to set boundaries for actions, which we do not know.

Could you please explain the objective of the ExPEDite
digital twin?

The aim of the ExPEDite digital twin is real-time moni-
toring, visualization and management of district-level
energy flows in planning actions towards positive ener-
gy districts. In this project we are involving different
stakeholders aligned with the Living Lab Quadruple
Helix approach. Living Lab is a gathering of public-pri-
vate partnerships in which business, research teams,
authorities and citizens work together. The aim is to
create, validate and test e.g. new services, business



CEET HOSTILO PARTNERY PROJEKTU EXPEDITE
THE CEET HOSTED THE EXPEDITE PARTNERS

Cilem je spole¢né vytvaret, ovérovat a testovat
napfiklad nové sluzby, obchodni modely a technologie
v redlném prostredi.

Koho presné zahrnujete mezi zicastnéné strany?

V této fazi projektu jsme identifikovali ndsledujici
zlUcastnéné strany:

Mésta a obce, energetici a urbanisté.

Dalsi méstské utvary, poskytovatelé
sluZeb a verejnych sluzeb.

> Poskytovatelé energie, provozovatelé
distribucnich soustav.

> Politické a legislativni skupiny

(ndrodni a mezindrodni).

Vyzkumna a akademickd obec.

Podniky poskytujici sluZby souvisejici s energetikou.
Obcané a verejnost.

Obec RIGA.

Projekty financované EU.

V V.V V V

V dalsi fazi projektu ExPEDite budeme v ramci konsor-
cia na specializovanych workshopech pro zuéastnéné
strany upfesnovat jednotlivé uZivatele a provozovatele.
Vydefinujeme tak stakeholdery, ktefi budou béhem
demonstracnich aktivit testovat nové digitdlni dvojce.

Na zavér bych se zeptal, jaky dojem na Vas udélalo
technologické feseni energetického polygonu CEETe?

Spolecné shromazdéni potvrzuje, Ze spo-
luprdce mezi védou a primyslem je klicem
k pokroku. Véfim, Ze vystupy z dnesni
diskuse pomohou vytvofit praktické
modely, které mohou inspirovat dalsi
evropskd mésta.

reditel CEET

Stanislav
Misak

Iyl
CEET

ideas and technologies in real-life contexts.
Who exactly do you consider to be the key stakeholders?

At this stage of the project, we have identified following
the stakeholders:

Cities & Communities, Energy & Urban Planners.
Other City Departments, Service & Utility Providers.
Energy Providers, Distribution System Operators.
Policy Making & Legislative Groups

(National & International).

Research & Academia Community.

Businesses Providing Energy-Related Services.
Citizens & Public.

Municipality of Riga .

Eu Funded Projects.

Ngos/Think Tanks.

vV V. V V

V V.V V V V

In the next stage of the ExPEDite project we will specify
different users and operators in dedicated stakeholder
workshops within the consortium. We are defining the
stakeholders that who will test the novel digital twin
during the demonstrations.

And finally, what impression did the technological setup
of the energy innovation polygon CEETe leave on you?

The most interesting insight from the Laboratories
and Research centre was to us the very successful and
effective intersection of different research

The Joint Assembly confirms that collaboration
between science and industry is the key to
progress. | am confident that the out-
comes of today‘s discussions will help
to create practical models that can
inspire other European cities.

Director of CEET



Nejzajimavéjsim poznatkem z budovy, laboratofi

a vyzkumného centra pro nds bylo velmi uspésné

a efektivni propojeni riznych vyzkumnych oblasti na
jednom misté. Tento pFistup se jevi jako mimoradné
efektivni, protoZe vytvari prostredi, kde se mohou
snadno setkdvat védci a vyzkumnici a vzéjemné sdilet
odborné znalosti, dovednosti a kompetence z riiznych
obort. Jde tak o skuteCnou interdisciplindrni spolupra-
ci, kterd podporuje inovace a sdileni poznatk(. Kromé
tohoto klicového aspektu nds ohromila také celkova
modernost, dostupnost a prakti¢nost budovy a zafizeni,
které pIné odpovidaji sou¢asnym poZadavkim na reali-
zaci vyzkumnych projektd.

Dnesni setkani je dileZitym milnikem na cesté
k udrzitelnym a energeticky sobéstacnym
méstim. Jsem rad, Ze CEETe je soucdsti
tohoto evropského projektu a mize
prispét nejen odbornym know-how,

ale i konkrétnimi technologickymi
fesenimi. Spole¢né budujeme
budoucnost chytré energetiky.

feditel Centra ENET

domain areas in the same place. This seems to be very
productive and to be providing a sort of breeding
ground where the intersection of the different talents,
expertise and competences of scientists and resear-
chers from various fields can easily come together and
nurture each other, in a spirit of real cross-fertilization
of knowledge. On top of this important aspect, we have
also been favorably impressed by the overall moder-
nity, accessibility and usability of the buildings and
facilities that seem to be really aligned with what is no-
wadays needed in order to carry out research projects
and discovery.

‘Today‘s meeting is an important milestone on the
road to sustainable and energy self-sufficient
cities. | am glad that CEETe is part of this

only with its professional know-how

but also with concrete technological

solutions. Together we are building
the future of smart energy.

Director of the ENET Centre

European project and can contribute not



ABHISHEK
KUMAR

Rozhovor / Interview

Optimalizace energetickych systém( dnes vyZaduje

vic nez jen vypocetni vykon - kli€ovou roli hraji adaptivni
algoritmy. Této oblasti se vénuje Abhishek Kumar

z CEET - Centra ENET, ktery ve své praci propojuje
umélou inteligenci, evolu¢ni vypocetni metody a elek-
troenergetiku. V rozhovoru vysvétluje, proc jsou tyto
pristupy zdsadni pro budoucnost udrzitelné energetiky
a jak se mu dafi prekondvat propast mezi akademickym
vyzkumem a priimyslovou praxi.

Optimizing energy systems today requires more than just
computational power—adaptive algorithms play a key
role. This is the focus of Abhishek Kumar from the CEET

- ENET Centre, whose work bridges the fields of artificial
intelligence, evolutionary computation, and electrical
power engineering. In this interview, he explains why the-
se approaches are essential for the future of sustainable
energy and how he successfully bridges the gap between
academic research and industrial application.
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Zacalo to uz béhem bakalarského studia elektrotechni-
ky. Fascinovalo mé, jak neefektivné se tehdy Fidily malé
energetické sité, a uvédomil jsem si, Ze ru¢ni pFistupy
nestaci na rostouci sloZitost systému. KdyZ jsem narazil
na optimalizaéni algoritmy jako Differential Evolution
(DE) nebo Particle Swarm Optimization (PSO), zménil
se muj pohled na energetické systémy. Pfestal jsem je
vnimat jako statické problémy a zacal je chdpat jako
adaptivni, dynamické vyzvy. Tyto nastroje se ukazaly
jako neocenitelné, at uz pri optimalizaci hybridnich
soldrnich systémd, nebo rozvrZeni vétrnych farem.

Co Vds béhem akademické drahy privedlo k evolu¢nim
vypoctim a metoddm zohlednujicim riiznd omezeni?

Redlné energetické systémy jsou plné omezeni - od
napétovych limitd aZ po poZadavky na spravedlivou
distribuci. Tradi¢ni optimalizacni metody tato omezeni
Casto vnimaji jako prekazky. Jd jsem je zacal chdpat jako
pfrileZitosti k inovaci. To mé vedlo k vyvoji metod, jako
je dynamické skdrovani proveditelnosti, a nakonec

i k vytvoreni algoritmu Spherical Search. Ten vyuZivd
geometrickou intuici k navigaci ve slozZitych resenich.
Pritestechiv redlném nasazeni pfekonal zavedené
metody jako DE a PSO, snizil ztraty v siti a zlepSil vypo-
Cetni efektivitu. Ocenéni Best Paper Award z roku 2022
potvrdilo jeho prakticky pfinos.

Zacnéme od zacatku. Co vas pfivedlo k optimalizaénim Let’s start at the beginning. What first sparked your
algoritmum a jejich aplikaci v elektroenergetice? interest in optimization algorithms and their applications
in power systems?

It began during my undergraduate studies in electri-
cal engineering. | was struck by the inefficiencies in
managing small-scale power grids and realized that
manual approaches couldn’t keep up with the sys-
tem’s complexity. Discovering optimization algorithms
like Differential Evolution (DE) and Particle Swarm
Optimization (PSO) changed my view of power systems
from static engineering problems to dynamic, adaptive
challenges. These tools proved invaluable, whether
optimizing hybrid solar systems or wind farm layouts,
by offering robust, data-driven strategies for unpre-
dictable environments.

As your academic journey progressed, what drew you
specifically toward evolutionary computation and
constraint-handling methods?

Real-world power systems are full of constraints, from
voltage limits to equity mandates, and traditional opti-
mization often treats these as penalties. | saw them as
opportunities for innovation. This perspective led me
to develop methods like dynamic feasibility scoring and
ultimately Spherical Search—an algorithm that uses
geometric intuition to navigate complex solution spa-
ces. It outperformed established methods like DE and
PSO in both benchmark tests and real-world scenarios,
reducing grid losses and improving computational effi-

Mnoho Vasich publikaci se vénuje samo-adaptivnim
algoritmidm. Co Vas vedlo k tomuto konceptu a jaké
vyhody to v praxi pfineslo?

ciency. Its recognition with a Best Paper Award in 2022
confirmed its practical relevance.

I noticed that many of your papers focus on self-adaptive
algorithms. What motivated you to explore this concept,
and what advantages have you found it offers in

Klasické evoluéni algoritmy vyZaduji ru¢ni ladéni para-
metrd, coZ je v proménlivych podminkdch energetic-
kych systémdi neudrZitelné. Samo-adaptivni algoritmy

’ » o ; practice?
si parametry upravuji samy podle prostfedi. V praxi to
pfineslo zésadni vyhody - napfiklad v mikrogridu odol- Standard evolutionary algorithms require constant
ném proti hurikdnim algoritmus zvysil miru prizkumu parameter tuning. Self-adaptive EAs eliminate this

béhem ndhlych vykyvii zétéZe, zatimco u hybridnich bottleneck by allowing the algorithm to evolve its own
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soldrné-vétrnych systému se krok optimalizace pFizp(i-
sobil zméndm pocasi. Vysledkem je vy$si odolnost, nizsi
zdvislost na lidském zdsahu a pouZitelnost v redlném
case.

Nedévno jste tyto algoritmy aplikoval na analyzu toki
energie v ostrovnich mikrogridovych sitich. Jaké vyzvy
tento typ systému pFinasi?

Ostrovni mikrogridy funguji bez pfipojeni k nadfazené
siti, coZ klade diiraz na stabilitu. Tfi hlavni vyzvy jsou:
proménliva vyroba z OZE, nizka setrvacnost systému

a pfisnd omezeni'v redlném ¢ase. Pomoci algoritmu
Spherical Search jsme tyto problémy resili scéndfovym
forecastem, dynamickym zpracovdnim omezeni a adap-
tivni reakci. V jedné siti v Tichomofi jsme timto pristu-
pem vyrazné sniZili zavislost na dieselovych agregdtech
a udrZeli stabilitu i béhem extrémniho pocasi.

Vas vyzkum propojuje informatiku a elektrotechniku.
Jak vds ovlivnila interdisciplindrni spoluprace?

Je naprosto klicova. Prillomové projekty jako optima-
lizace nabijeni elektromobilii nebo kyberbezpecnostni
reseni pro chytré sité vznikly praveé diky uzké spolupraci
odbornikd z oblasti informatiky, elektrotechniky

a v neposledni fadé i socidlnich véd. NapfFiklad v projek-
tu samo-adaptivniho Fizeni nabijeni jsme kombinovali
chovéni uZivateld, tarifni modely a fyzikdlni omezeni
sité.

Pojd'me nyni k praktickému vyuZziti. Jak byly vase
optimalizaéni techniky vyuZity v redlnych energetickych
systémech?

Nase samo-adaptivni frameworky byly nasazeny

v systémech Fizeni nabijeni EV, v ostrovnich mikrogri-
dechiv systémech SCADA pro kybernetickou bezpec-
nost. Napriklad pfi pilotnim projektu EV infrastruktury
jsme pomoci algoritmu sniZili Spickové zatizeni 0 27 %,
zatimco bezpecnostni framework udrzZel stabilni napéti
i béhem simulovanych kyberttokd.

parameters based on the problem environment. This
adaptability proved crucial in projects like hurricane-
-resilient microgrids, where our algorithm increased
exploration during sudden load spikes, or in dynamic
solar-wind systems, where step sizes adjusted to
shifting weather. Benefits include improved resilience,
reduced reliance on expert input, and scalability to
real-time operations.

Your recently applied evolutionary algorithms to power
flow analysis in islanded microgrids. What are the
unique challenges of this application, and how do your
approaches address them?

Islanded microgrids must maintain stability without
grid backup, which creates three key challenges:
volatile renewable supply, low system inertia, and
strict real-time constraints. We addressed these using
Spherical Search with embedded scenario forecasting,

dynamic constraint handling, and real-time adaptation.

In a Pacific island microgrid, this approach significantly
reduced diesel use and maintained system stability
even during extreme conditions.

Your research intersects computer science and electrical
engineering. How has interdisciplinary cooperation
influenced your work, and can you provide examples of
successful cross-disciplinary projects?

It’s fundamental. Many breakthroughs, like optimizing
EV charging networks or creating cybersecurity-resili-
ent grids, required close cooperation between com-
puter scientists, electrical engineers, and even social
scientists. For example, developing a self-adaptive

EV charging system involved integrating behavioral
models and electrical load balancing, while our grid
cybersecurity project blended anomaly detection with
real-time power flow optimization.

Considering the practical applications of your
research, how have your optimization techniques been
implemented in real-world power systems or industry
settings?

Iyl
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Mezioborovd spoluprdce je ve Vasem oboru zdsadni.

Reknéte mi, s jakymi pfekazkami jste se ve svém vyzkumu

setkal, zejména pri pfevodu teoretickych modeld do
praxe, a jak jste je prekonal?

Nejvétsivyzvy byly: nedokonald data, zastarald infra-
struktura a kompromisy mezi vykonem a vypocetni
ndrocnosti. Pomohly ndm strategie jako zapracovani
stochastického chovani, modularni ndvrh a testovani
v digitdlnich dvojéatech. Klicem je naslouchat opera-
toriim a prizplsobit algoritmy skute¢nym provoznim
podminkdm.

Spousta mladych vyzkumnik( md problém pfevést
algoritmy do praxe. Co konkrétné pomohlo Vam
a co byste doporucil?

Doporucil bych zacit s redlnymi daty. Navrhujte algo-
ritmy moduldrné a adaptivné. Pfijméte myslenku, Ze

,dostatecné dobré reseni“v praxi ¢asto predci teoretic-
ky perfektni model. A hlavné testujte v digitdlnich dvoj-
Catech. Nejvétsim uspéchem neni dokonaly algoritmus,

ale jeho redlné pFijeti v primyslu.

Prejdéme plynule do budoucna. Které oblasti inteligentni
optimalizace nebo elektroenergetiky povaZujete za
nejperspektivnéjsi pro dalsi vyzkum?

Yes. Our self-adaptive frameworks have been deployed
in EV charging systemes, island microgrids, and SCADA-
-integrated cybersecurity solutions. For instance, our
algorithm reduced peak loads by 27% in an EV pilot pro-
ject, while our grid security framework maintained high
voltage stability under simulated cyberattacks. These
successes were made possible by iterative feedback
from industry partners, which helped refine models for
messy, real-world conditions.

Interdisciplinary cooperation seems essential in your
field. What significant obstacles have you encountered in
your research, particularly when transitioning theoretical
models to practical applications, and how have you
overcome them?

Imperfect data, legacy infrastructure, and performan-
ce trade-offs are major hurdles. We’ve tackled these
through strategies like embedding stochastic beha-
vior into algorithms, modular design, and real-time
validation via digital twins. Cooperating with operators
and valuing their insights has been essential. It’s about
designing resilient tools that thrive in unpredictable,
constrained environments.

Many early-career researchers struggle with translating
algorithms to real-world use. What strategies have
helped you bridge that gap?

Start with noisy, real data. Design algorithms to be
modular and adaptable. Accept that “good enough”
optimization often beats theoretical perfection in
real applications. And test your models in digital twins
before deployment. Ultimately, stay humble, industry
adoption is a greater success than academic elegance
alone.

Looking ahead, which areas of intelligent optimization
or power systems do you find most promising for future
research?



ABHISHEK KUMAR

Zamé jde jednoznacné o tyto oblasti:

>

Na zavér bych se zeptal, ktery okamzik nebo dosaZzeny
vysledek povaZujete za nejvétsi profesni uspéch?

Ocenéni Best Paper Award v roce 2022 mé utvrdilo

v tom, Ze poctivd metodicka prdce md smysl. Jesté
vice mé ale tési, kdyz vidim, Ze nase metody pomahaji
i dalsim tymdm. Pravé tehdy citim, Ze mad moje prdce

Neuro-symbolickd optimalizace,
kterd kombinuje strojové uceni
slogickym uvaZovanim,

algoritmy pfizpisobené klimatu,
integrujici dlouhodobé klimatické scéndre,

federativni u¢eni, umozZnujici
sdileni znalosti bez sdileni dat,

kvantové inspirované metody
pro efektivni zatéZové testovani,

a hlavné etika v optimalizaci

- zapracovani spravedlnosti,
transparentnosti a udrZitelnosti
do cilovych funkci.

opravdovy smysl.

V praxi ma adaptivni algoritmus vétsi
cenu neZ dokonaly model na papire.

>

Abhishek

Several areas:

Neuro-symbolic optimization
to let algorithms rewrite rules
in response to dynamic constraints,

climate-adaptive algorithms that
integrate long-term climate forecasts
into grid planning,

federated learning for collaborative
optimization without data sharing,

quantum-inspired techniques
to stress-test systems efficiently,

and most importantly, embedding ethics,
fairness, transparency, sustainability
- into objective functions.

What has been the most rewarding moment
of your career?

Winning the 2022 Best Paper Award validated our
approach of methodological rigor over trendy analo-
gies. But more rewarding are moments when other
teams build on our work. Knowing our methods help
others innovate—that’s what keeps me going.

on paper.

Kumar

In practice, an adaptive algorithm is
more valuable than a perfect model
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Vyzkumné energetické centrum (VEC) Centra energetic-

kych a environmentalnich technologii (CEET) VSB - Tech-
nické univerzity Ostrava se dlouhodobé podili na pfipravé
energeticky uspornych projektl vyuzivajicich metodu EPC
(Energy Performance Contracting).

The Energy Research Centre (ERC), part of the Centre for
Energy and Environmental Technologies (CEET) at VSB -
Technical University of Ostrava, has long been involved
in the development of energy-saving projects using the
Energy Performance Contracting (EPC) method.




ENERGETICKE USPORY METODOU EPC
ENERGY SAVINGS THROUGH THE EPC METHOD

Tyto projekty poméahaji dosahovat vyznamného snizeni
spotfeby energie a souvisejicich ndkladd. VEC uzce spolu-
pracuje s Narodni rozvojovou bankou, a to napfiklad

v ramci programu ELENA.

Jednim z nejvétsich EPC projektd, na kterém se CEET
skrze VEC v poslednich letech podilelo, pfinese za dobu
své realizace Gsporu pfes 100 milionl korun. Zakladni
energetickou jednotkou pro odborniky je sice joule, ale
v kazdodennim zZivoteé plati, Ze kazdd uspofend jednotka
energie znamena usporu finanénich prostfedka.

Spoluprace s Narodni rozvojovou bankou

»S Vyzkumnym energetickym centrem Centra energetic-
kych a environmentalnich technologii VSB-TUO spolupra-
cujeme na pripravé EPC projektd jiz nékolikaty rok v rdmci
projektu ELENA. Aktudlné pokracujeme v projektech Nova
ELENA pro vefejny sektor a Nova ELENA pro podnikatele.
Vysledkem nasi spoluprace jsou rozsahlé a komplexni
energeticky Usporné projekty, které nejen snizuji energe-
tickou naro¢nost, ale také pomahaji klientim dosahnout
strategickych cill, napfiklad v oblasti sniZovani emisi

CO,. V CEET VEC jsme nasli kvalitniho partnera v oblasti
udrzitelné energetiky,”“ uvedl Tomds Konvicka, specialista
energetiky Ndrodni rozvojové banky.

These projects help achieve significant reductions in
energy consumption and related costs. ERC closely coope-
rates with the National Development Bank, for example,
within the ELENA programme. One of the largest EPC
projects in which CEET, through ERC, has been involved
inrecentyearsis expected to save more than CZK100
million over its implementation period. While the joule is
the fundamental energy unit for experts, in everyday life,
every unit of saved energy means money saved.

Cooperation with
the National Development Bank

“We’ve been working with the Energy Research Centre
of CEET at VSB-TUO for several years on the preparati-
on of EPC projects under the ELENA programme. We're
currently continuing with the New ELENA for the Public
Sector and New ELENA for Entrepreneurs projects. Our
cooperation has resulted in large-scale and complex
energy-saving projects that not only reduce energy
consumption but also help clients meet strategic goals,
such as lowering CO, emissions. We’ve found a valuable
partnerin CEET ERC when it comes to sustainable energy,”
said Tomds Konvicka, energy specialist at the National
Development Bank.

iyl
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Snizovani emisi CO, je soutas-

né jednim z prioritnich cild

Evropské unie, na jehoz na-

plnéni se podili vSechny ¢len-

ské zemé. V CR je zpracovan

Narodni program snizovani

emisi Ceské republiky, ktery

spada do gesce Ministerstva

Zivotniho prostfedi a aktudlné je pfipraven na obdobi do
roku 2030. ,Vyzkumné energetické centrum CEET v uve-
dené problematice svymi ndvrhy technologickych feSeni
vyznamne pfispiva ke sniZovani emisi, v€etné CO, a dalSich
sklenikovych plyn(,“ dopliuje k tématu Karel Borovec,
feditel Vyzkumného energetického centra.

Princip metody EPC

Energy Performance Contracting je komplexni sluzba
zahrnujici ndvrh, pfipravu, realizaci a financovani uspor-
nych opatfeni vedoucich ke snizeni energetické spotieby
budov. Mezi hlavni pilife EPC projekt( patfi:

Realizace uspornych opatfeni - technologickd i stavebni
modernizace jednotlivych objektd.

Zavedeni energetického managementu - efektivni fizeni
spotfeby energie s dlirazem na lidské zdroje.

Metoda EPC je vhodnd zejména pro verejné budovy a pro-
vozy, jako jsou UFady, Skoly, nemocnice, sportovni arealy,
divadla, kulturni domy ¢i verejné osvétleni mést a obci.

S Vyzkumnym energetickym centrem Centra
energetickych a environmentdlnich techno-
logii VSB-TUO spolupracujeme na pfipravé
EPC projektd jiZ nékolikaty rok v ramci
projektu ELENA.

specialista energetiky
Ndrodni rozvojové banky
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Tomas
Konvicka

Reducing CO, emissions is
one of the European Union’s
priority goals, with all mem-
ber states contributing to its
implementation. In the Czech
Republic, this goal is addre-
ssed through the National
Emission Reduction Pro-
gramme, coordinated by the Ministry of the Environment,
currently set for the period until 2030. “The CEET Energy
Research Centre significantly contributes to emission re-
ductions—CO, and other greenhouse gases—through its
technological solution proposals,” added Karel Borovec,
Director of the Energy Research Centre.

The EPC Method Explained

Energy Performance Contracting is a comprehensive
service thatincludes the design, preparation, implemen-
tation, and financing of energy-saving measures aimed
atreducing energy consumption in buildings. The main
pillars of EPC projects include:

Implementation of energy-saving measures - both tech-
nological upgrades and building modernisation.

Introduction of energy management - effective energy
consumption control with a focus on human resources.

The EPC method is especially suitable for public buildings
and facilities such as offices, schools, hospitals, sports ve-
nues, theatres, cultural centres, or public lighting in cities
and municipalities.

We’ve been working with the Energy Research

Centre of CEET at VSB-TUO for several years
on the preparation of EPC projects under
the ELENA programme.

energy specialist at the
National Development Bank.



ENERGETICKE USPORY METODOU EPC
ENERGY SAVINGS THROUGH THE EPC METHOD

Vyzkumna skupina Aplikace
pro primysl a municipality

Ve Vyzkumném energetickém centru CEET se na projek-
tech EPC podili vyzkumna skupina Aplikace pro pramysl

a municipality, ktera se zaméfuje na prenos védecko-vy-
zkumnych poznatk( do praxe. Pfiprava rozsahlych EPC
projektl je prikladem Uspésného propojeni védy a apliko-
vaného vyzkumu, ktery generuje redlné pfinosy pro ve-
fejny i soukromy sektor. ,Vyzkumné energetické centrum
se v poslednich letech vypracovalo mezi 3 nejvyznamnéjsi
poradenské subjekty v Ceské republice. Nasi ambici je
vytvaret dobrou praxi v oboru EPC projekt( a pfinaset do
kazdodenni praxe védecko-vyzkumné poznatky na exce-
lentni drovni,“ uvedl Zdenék Neufinger, vedouci vyzkumné
skupiny Aplikace pro primysl a municipality.

Vyzkumné energetické centrum CEET
v uvedené problematice svymi navrhy
technologickych Feseni vyznamné
pFispivd ke snizovani emisi, véetné CO,
a dalsich sklenikovych plynd.

reditel VEC

The Applications for Industry
and Municipalities Research Group

Within CEET’s Energy Research Centre, the Applications
for Industry and Municipalities research group plays a key
role in EPC projects. This group focuses on transferring
scientific knowledge into practice. The preparation of
large-scale EPC projects is an example of successful inte-
gration between science and applied research, delivering
tangible benefits for both the public and private sectors.
“In recent years, the Energy Research Centre has es-
tablished itself among the top three consulting institu-
tions in the Czech Republic. Our ambition is to set best
practicesin the field of EPC projects and to bring cuttin-
g-edge scientificinsights into everyday practice,” said
Zdenék Neufinger, head of the Applications for Industry
and Municipalities research group.

The CEET Energy Research Centre significantly
contributes to emission reductions—CO,

and other greenhouse gases—through

its technological solution proposals.

Karel

Borovec director of ERC

CEET
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S potéSenim vitdme dva nové vyzkumniky v CEET v Insti-
tutu environmentalnich technologii (IET), ktefi se neddv-
no prestéhovali z Argentiny do Ostravy. Dr. Ballari Maria
de los Milagros a Dr. Bonetto Fernando Jose pfrinaseji do
naseho vyzkumného tymu bohaté zkuSenosti z oblasti
fotokatalyzy a fyziky povrch, spolu s novymi pohledy

na vyzkum. V ndsledujicim rozhovoru se podélili o to, co
je k tomuto kroku motivovalo, jak se jim libi v Ceské re-
publice a jak jejich prace prFispiva k rozvoji technologii pro
Cistou energii a ochranu Zivotniho prostredi. Jejich pfibéh
ukazuje, jak je véda globalni a jak dlileZitd je spoluprace
napfic obory.

We are pleased to welcome two new researchers to the
CEET Institute of Environmental Technologies (IET), who
recently made the move from Argentina to Ostrava. With
backgrounds in photocatalysis and surface physics, Dr.
Ballari Maria de los Milagros and Dr. Bonetto Fernando
Jose bring a wealth of expertise and fresh perspectives
to our research community. In this interview, they share
what motivated their move, how they are settling into
life in the Czech Republic, and how their work is contribu-
ting to advancements in clean energy and environmental
technologies. Their journey offers a fascinating insight
into the global nature of science and the importance of
cooperation across disciplines and borders.



PREDSTAVUJEME NOVE TALENTY V IET
INTRODUCING NEW TALENTS AT IET

Vitejte v CEET. Jsme rddi, Ze jste se k nam pripojili.
MdZete ndm Fict, co Vds motivovalo pfesunout Vds
vyzkum z Argentiny do Ostravy?

Mili: PFesun naseho vyzkumu do Ostravy byl motivovan
jedine&nou prileZitosti propojit nase odborné znalosti,
které se navzdjem doplriuji. Od doktordtu se vénuji ob-
lasti fotokatalytickych reaktord a procesti a poslednich
deset let Uzce spolupracuji s tymem, ktery se zaméruje
na fotokatalyzu zde na CEET IET. M{j manZel se speci-
alizuje na fyziku povrchi a 2D materidly, takZe tento
krok byl prirozenym pokracovdnim nasi cesty. Chceme
prohloubit nds vyzkum a otevrit se novym moZnostem
v dynamickém akademickém prostred;.

Fernando: Interdisciplindrni prostfedi na VVSB - Technic-
ké univerzité Ostrava a silnd spoluprdce v ramci CEET

a IET ndm navic poskytuji skvélou platformu pro hledani
novych smérd vyzkumu. DileZitou roli v nasem rozhod-
nutisehrdl také pristup k modernim vyzkumnym zarize-
nim a moznost spoluprdce s mezinarodnimi partnery.

Stéhovani z Argentiny do Ostravy muselo pfinést spoustu
zmén. Jakd je Vase zkuSenost se Zivotem a praci v nové
zemi? A co V&s zatim nejvice pfekvapilo?

Prestéhovdni z Argentiny do Ostravy znamenalo zasadni
zménu v nasem profesnim i osobnim Zivoté. Zivot a pra-
ce v nové zemi jsou pro nds zarover vzrusujici i ndrocné.
Mame dvé déti, takZe dileZitou soucdsti stéhovani bylo
i pFizplsobeni se Ceskému Skolnimu systému.

Jednim z nejvétsich prekvapeni pro nés bylo, jaky diraz
se zde klade na zddnlivé malickosti, jako je noseni
prezivek doma a ve Skole. A také fakt, Ze polévky jsou
soucdsti témér kazdého jidla - to nds mile pfekvapilo

a zaroven jsme si na to rychle zvykli.

Jsme opravdu vdécni za podporu, které se ndm dostalo
od nasich koleg(i a tymu na IET i od zaméstnancii VSB-
-TUO. Diky tomu byla nase adaptace mnohem snazsi

a prijemnéjsi.

Welcome to CEET. We are glad you joined us. Can you
tell us what motivates you to move your research from
Argentina to Ostrava?

Mili: Moving our research to Ostrava was driven by

the unique opportunity to merge our complementary
expertise. | have been working in the field of photoca-
talytic reactors and processes since my PhD, and for the
past ten years, | have been cooperating closely with the
Photocatalysis team at IET. My husband, on the other
hand, brings a strong background in surface physics
and 2D materials. This move represents a natural step
forward to deepen our research and explore new oppor-
tunities in a dynamic academic setting.

Fernando: Moreover, the interdisciplinary environment
at VSB - Technical University of Ostrava, along with

the strong collaborative culture within CEET and IET,
provides an excellent platform to explore new research
directions. Additionally, the access to cutting-edge fa-
cilities and international partnerships played a key role
in our decision to join this academic community.

Moving from Argentina to Ostrava must have brought
many changes. How have you found the experience of
living and working in a new country, and what has been
the most surprising aspect of your time here so far?

Moving from Argentina to Ostrava has certainly brought
profound changes to both our scientific and personal
lives. The experience of living and working in a new
country has been both exciting and challenging. We
have two children, so adjusting to the Czech school
system was a significant part of the transition.

One of the most surprising aspects of our time here has
been the strong cultural importance placed on simple
things, like wearing slippers at home and at schools. Ad-
ditionally, the omnipresence of soups in meals has been
both surprising and enjoyable for us!

Iyl
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Prejdéme k Vasemu vyzkumu, ktery se zaméruje na
fotokatalyzu a fyziku. MiZete nasim ¢tendrum priblizit
svou prdci? Jaké jsou nejvétsi vyzvy ve Vasem vyzkumu
a jak k jejich Feseni pFistupujete?

Mili: Mdj vyzkum ve fotokatalyze se soustiedi na po-
rozuméni a optimalizaci procest pro environmentalini
dekontaminaci, zejména prostfednictvim navrhu

a simulace fotoreaktor(. Mém dobré znalosti v oblasti
modelovéni fotokatalytickych reaktord, se zamérenim
na kinetickou analyzu a pfenos zareni v téchto systé-
mech. Moje prdce se primdrné orientuje na oxidaci zne-
Cistujicich latek ve vzduchu za vnitrnich i venkovnich
podminek, a to pfedevsim pomoci fotokatalytickych
stavebnich materidld, jako jsou fotokatalytické natéry
nebo beton.

Jednou z hlavnich vyzev v této oblasti je vyvoj efek-
tivnich systémd ve vétsim méFitku. K dosaZeni opti-
malniho vykonu reaktort za redlnych podminek jsou
zapotrebi nejen peclivé navrZené experimenty, ale také
robustni a pfesné matematické modely, které popisuji
kinetiku, pfenos zareni, proudéni a prestup hmoty

v procesu. Tyto modely jsou klicové pro predikci chovani
systému, Skdlovani procesd a podporu névrhu fotokata-
lytickych zafizeni vhodnych pro praktické vyuZiti.

Zatimco moje pfedchozi prace se zamérovala hlavné na
Cisténivzduchu, pisobeniv IET mi umoZriuje podilet se
také na novych aplikacich spojenych s udrzitelnou vyro-
bou energie, jako je fotokatalytickd redukce CO,

a produkce vodiku, kde miZe moje expertiza v inZenyr-
stvi fotoreaktoru vyznamné pFispét k rozvaji téchto
technologii.

Fernando: V oblasti fyziky povrchu se specializuji na dy-
namické interakce meziionty a 2D materidly, se zamé-
fenim na pripravu, charakterizaci a modifikaci povrchi
na atomdrni urovni. Zaroveri vyvijim nové experimen-
tdlni techniky pro studium magnetismu na povrsich

a vtenkych vrstvdch. V tuto chvili se moje vyzkumna

We are truly grateful for the support we have received
from our colleagues and teammates at IET, as well as
from the VSB-TUO staff, which has made our adaptation
much smoother and more enjoyable.

Let’s move on to your research. It focuses on
photocatalysis and physics. Could you give our readers an
insight into your work? What are the biggest challenges
in your research, and how do you approach solving them?

Mili: My research in photocatalysis focuses on under-
standing and optimizing processes for environmental
remediation, particularly through the design and simu-
lation of photoreactors. | have a strong background in
the modeling of photocatalytic reactors, with emphasis
on kinetic analysis and radiation transfer within these
systems. My work has been primarily oriented toward
the oxidation of air pollutants under indoor and outdo-
or conditions, particularly using photocatalytic building
materials such as photocatalytic paints and photocata-
lytic concrete.

One of the main challenges in this area is the deve-
lopment of efficient large-scale systems. Achieving
optimal reactor performance under realistic conditions
requires not only carefully designed experiments, but
also robust and rigorous mathematical models that
describe the kinetics, radiation transport, fluid dyna-
mics, and mass transfer involved in the process. These
models are key to predicting system behavior, scaling
up the process, and supporting the design of photoca-
talytic systems suitable for real-world applications.

While my previous work has been mainly focused on
air purification, joining IET offers the opportunity to
contribute to emerging applications related to sustai-
nable energy production, such as photocatalytic CO,
reduction and hydrogen generation, where my exper-
tise in photoreactor engineering can play a key role in
advancing these technologies.

Fernando: In surface physics, my expertise lies in dyna-
mic interactions between ions and 2D materials, with



PREDSTAVUJEME NOVE TALENTY V IET

INTRODUCING NEW TALENTS AT IET

CEET
drdha stédle formuje a smér, kterym se vydam, jesté a focus on atomic-scale surface preparation, charac-
neni zcela urc¢en. TéSi mé ale mozZnosti, které se mi zde terization, and modification. Additionally, | have been
oteviraji. Nejvétsi vyzvy v mém oboru souviseji s pre- developing new experimental techniques to study mag-
kondvanim omezeni pfi méreni a analyze material( na netism in surfaces and thin films. At the moment, my
atomarni drovni. Pldnuji se s nimi vypordadat kombinac/i research trajectory is still evolving, and the direction |
experimentdlnich a vypocetnich metod. Interdiscipli- will take is yet to be fully decided, but | am excited by
ndrni prostfedi v IET poskytuje skvélou pFileZitost tyto the possibilities that lie ahead. The biggest challenges
vyzvy dale zkoumat a tésim se na to, Ze prispé€ji k vyvoji we face involve overcoming limitations in measuring
spickovych technologii v této oblasti. and analyzing materials at the atomic scale, and | plan

to tackle them through a combination of experimental
Pojd'me nyni k propojeni védy s praxi. Jak vnimate and computational approaches.
redlné uplatnéni svého vyzkumu? Pracujete na néjakych
konkrétnich technologiich? The interdisciplinary environment at IET offers a great
opportunity to further explore these challenges, and |
Mili: Praktické vyuZiti naSeho vyzkumu se tyka nékolika am looking forward to contributing to the development
klicovych oblasti - ochrany Zivotniho prostfedi a udrZi- of cutting-edge technologies in this field.
telnosti, Cisté energie a vyvoje pokrocCilych materiald.
Bridging science and practice. How do you see the
Heterogenni fotokatalyza nabizi slibny zpdsob, jak sni- real-world applications of your research? Are there any
Zovat znecisténi Zivotniho prostredi. Uplatnéni nachdzi specific technologies you are working on?
napfiklad pfi zlepSovani kvality ovzdusi, at uZ prostred-
nictvim fotokatalytickych stavebnich materiald, které The real-world applications of our research span seve-
se aktivuji pdsobenim svétla v interiérech i méstském ral key areas, including environmental protection and
prostredi, nebo ve specidlnich zafizenich pro Cisténi sustainability, clean energy, and the development of
vzduchu. Diky vhodnému ndvrhu fotokatalytickych advanced materials.
materidld a optimalizaci fotoreaktord Ize tuto techno-
logii vyuZit také pro vyrobu Cisté energie. Napfiklad pFi Heterogeneous photocatalysis offers a promising
redukci CO,, vyrobé vodiku nebo reformovani metanu. route to control environmental pollution. For examp-
le, it can improve air quality through the use of in situ
Fernando: Z pohledu fyziky povrchd pak existuje velky photocatalytic building materials in indoor and urban
potencial pro vyuZiti zékladnich poznatkd o 2D mate- environments under light exposure, or through air
ridlech a tenkych vrstvdch v technologiich, jako jsou purifying devices. This technology can also be expan-
pokrocilé senzory, katalyza nebo magnetickd uloZistée. ded to cleaner energy production, such as such as CO,
Vyvoj novych experimentalnich technik pro zkoumani reduction, hydrogen generation or methane reforming,
povrchd na atomdrni drovni by mohl vést k pfesnéjsi- when coupled with the correct design of photocatalytic
mu Fizeni vlastnosti materidld, coZ je zasadni pro dalsi materials and optimized photoreactor systems.
generaci elektronickych a energetickych zafizeni. Ve
fotokatalyze se napfiklad zaméfujeme na tvorbu téin- From the perspective of surface physics, there is great
néjsich materiali pro ziskdvani soldrni energie potential to apply fundamental knowledge of 2D ma-
a kontrolu znedisténi, terials and thin films in technologies such as advanced
sensors, catalysis, or magnetic storage. Developing new
Strucné feceno, oba zkoumame moZnosti, které by experimental techniques to probe surfaces at the ato-
mohly vést k novym resenim v oblasti energetiky
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a Zivotniho prostfedi s dirazem na rozvoj udrZitelnych
technologii.

Rdd bych se také vénoval Vasemu pfechodu do nového
vyzkumného prostredi. Jaky pro Vas byl a jak se lisi od
toho, na co jste byli zvykli?

Mili: Pfechod do nového védeckého tymu neni nikdy
jednoduchy, ale tuto zkuSenost mi vyrazné usnadnila
vstficnd a spolupracujici atmosféra na VSB-TUO, a zvl4s-
té na IET. V Argentiné byva védecka kultura ¢asto méné
formalni, coZ vsak nijak nesniZuje jeji vdZnost. Zaroven
je zde méné vyraznd hierarchie a védecké prostredi je
obecné vice horizontalini.

Musim ale pfiznat, e na VSB-TUO je infrastruktura,

vcetné modernich laboratofi a Spickového technického
zdzemi, mnohem lépe rozvinuta. To je obzvlasté patrné
v dobé, kdy argentinsky védecky sektor celi vyraznému
nedostatku financi' v disledku soucasné viadni politiky.

vsak vdsern pro védu a sdilené dsili o vyménu znalosti.
Tyto hodnoty jsou pfitomné jak v argentinské, tak i Ces-
ké védecké komunité, coZ cely prechod velmi usnadnilo.

Jste nejen partnefi v osobnim Zivoté, ale i kolegové ve
védeé. Jaké to je propojovat tyto dvé role? Ovliviiuje to
néjak vasi praci nebo samotny vyzkum?

To, Ze jsme védecky par, nam rozhodné pomaha Iépe
chdpat profesni zavazky toho druhého a ndro¢nost
védecké prace obecné. Sdilime pochopeni pro to, Ze
véda Casto vyZaduje vysoké pracovni nasazeni, véetné
prdce prescas, at uz vlaboratori, nebo doma. Navzdjem
se podporujeme i pfi hledani rovnovdhy mezi osobnim
a pracovnim Zivotem, napriklad kdyz jeden z nds musi
cestovat na konference nebo zahranicni staZe. V péci

o déti se stfiddme tak, aby netrpéla ani nase prdce, ani
rodina.

mic scale could lead to more precise control of material
properties, which is essential for the next generation
of electronic and energy-related devices. In photocata-
lysis, for example, we focus on creating more efficient
materials for solar energy harvesting and pollution
control.

In summary, we are both exploring opportunities that
could lead to new solutions in energy and environmen-
tal applications, with an emphasis on advancing sustai-
nable technologies.

Let’s talk about your transition to a new team. Have
you noticed any differences in the research culture or
scientific approach between your previous institution
and your new workplace?

Transitioning to a new scientific team is never easy,

but the experience has been greatly facilitated by the
welcoming and collaborative atmosphere at VSB-TUO,
and in particular at IET. In Argentina, the scientific
culture is often more informal, which doesn’t diminish
its seriousness. Additionally, there is a less pronoun-
ced hierarchy, and the scientific environment tends

to be more horizontal. On the other hand, at VSB-TUO,
the infrastructure, including modern laboratories and
state-of-the-art facilities, is much more developed,
especially at a time when the Argentine scientific sector
is suffering from a lack of funding due to current gover-
nment policies.

However, the most important common feature across
both environments is the passion for science and the
shared commitment to knowledge exchange. These
qualities are present in both the Argentine and Czech
research communities, which has made the transition
smooth.

You are not only partners in your personal life but also
colleagues in science. What is it like to combine these two
roles? Does it influence your work or the research itself in
any way?
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PrestoZe kazdy z nds pracuje v jiném oboru, obohacuje
to i nase vyzkumné aktivity. MiZeme si napfiklad na-
vzdjem nabidnout novy pohled na probihajici projekty
a podpofit se iz odborného hlediska.

Velmi zajimavy pohled. Pojd'me ale k dalsi otdzce.
Mezindrodni zkusenosti jsou ve védé klicové. Co jste si
z predchozi akademické kariéry prinesli do soucasného
vyzkumu?

Ze své predchozi akademické drahy si pfindsime hlubo-
ké porozuméni nasim oborim a schopnost pfizpisobit
se riznorodym védeckym, kulturnim, politickym

i ekonomickym podminkam. Cennd je i nase zkuSenost
s vedenim student(i v ranych fazich jejich védecké kari-
éry, kterd zustdvd relevantni'i v soucasnosti.

Oba jsme se v Argentiné aktivné podileli také na védec-
kém managementu. Plsobili jsme v riznych odbornych
raddch a hodnoticich komisich. Mezindrodni zkusenosti
zdroven obohatily nds pristup k vyzkumu, protoZe nam

umoZriuji kombinovat riizné metodologie a perspektivy,
coZ ma primy dopad na kvalitu a $ifi nasSeho soucasného
vyzkumu.

Spolupréce je ¢asto hnacim motorem inovaci. Pojd'me
se ted'zaméfrit na konkrétni projekty. Na cem aktudlné
pracujete a s jakymi tymy nebo institucemi pri tom
spolupracujete?

V soucasnosti se vénujeme projektim zamérenym na
heterogenni fotokatalyzu, konkrétné na vyvoj efektiv-
néjsich procesi a materiald pro pfeménu energie

a ochranu Zivotniho prostredi. Cilem naseho vyzkumu
je zlepsit vykon a stabilitu fotokatalytickych systémd
prostfednictvim ndvrhu a optimalizace novych materi-
alu a fotoreaktord.

Na dosaZeni téchto cild spolupracujeme s vyzkumnymi
tymy a firmami z Nizozemska, Spanélska, Itdlie, Brazilie,
Slovinska, Izraele a Srbska. Mezindrodni spoluprace nam
prindsi cenné know-how a pomdhd ndm Iépe reagovat
na aktualni celosvétoveé vyzvy.

Being a scientific couple has definitely helped us unde-
rstand each other’s professional commitments and
the demanding nature of scientific work. We share an
appreciation for the high dedication required, inclu-
ding the occasional need to work late hours at labs or
at home. We also support each other in balancing our
personal and professional lives, especially when one of
us needs to travel for conferences or research stays.
We take turns looking after our children, ensuring that
neither our work nor our family life is compromised.
Since we come from different fields, working side by
side enriches our research, as we can offer different
perspectives on each other‘s projects.

International experience is crucial in science. What have
you brought from your previous academic career that
enriches your current research?

From our previous academic careers, we bring a deep
understanding of our respective fields and the ability to
adapt to diverse scientific, cultural, political, and eco-
nomic contexts. Our experience in mentoring students
and guiding them through the early stages of their sci-
entific careers has also been relevant. In addition, both
of us were strongly involved in science management

in Argentina, participating in different organizational
councils and evaluation committees. Moreover, our
international experience has broadened our approach
to research, enabling us to integrate different metho-
dologies and perspectives into our current work.

Cooperation is the key to innovation. What projects are
you currently working on, and which teams or institutions
are you cooperating with?

We are currently working on projects related to hetero-
genous photocatalysis, with a focus on developing more
efficient processes and materials for energy conversion
and environmental sustainability. Our project is aimed

atimproving the performance and stability of photoca-
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Zaroveri siale chceme i nadale udrZet aktivni spolupraci
s vyzkumnymi skupinami v Argentiné, které byly klicové
pro nds védecky rist a stdle prindseji cenné poznatky

a noveé pohledy.

éda se neustdle vyviji v reakci na nové vyzvy a potfeby
spolecnosti. Jaké sméry nebo trendy ve vasem oboru
povaZujete za nejzajimavéjsi? A jaky vyvoj oCekdvate
v oblasti fotokatalyzy v blizké Ci stfednédobé
budoucnosti?

Jednim z nejzajimavéjsich trendd ve fotokatalyze je vy-
voj multifunkénich materidld, které dokdZou souc¢asné
resit problémy spojené s pfeménou energie a ochranou
Zivotniho prostredi. Velky potencidl vidime také

v propojeni fotokatalyzy s dalsimi technologiemi.

Velmi slibné je naprfiklad vyuZiti umélé inteligence

pro ndvrh materidld a fotoreaktord.

Do budoucna bude fotokatalyza pravdépodobné hrat
klicovou roliv oblasti vyroby obnovitelné energie

i pfiodstrariovdni Skodlivin ze Zivotniho prostredi.
Ocekdvdme vyrazny pokrok v jeji ucinnosti, Skdlovatel-
nosti a v jejim propojeni s dalsimi udrzitelnymi
technologiemi.

Zavérem dovolte osobnéjsi otazku. Co vds na Vasi védecké
praci nejvice naplriuje? A co je pro Vas hlavni motivaci
neustdle hledat nové cesty a podnéty k objevovani?

Na nasi prdci nds nejvice bavi mozZnost objevovat

a porozumét sloZitym jevim prostfednictvim vyzkumu.
KaZdodenni motivaci je pro nds snaha prispét k reseni
celosvétovych vyzey, jako jsou udrZitelnd energetika
nebo ochrana Zivotniho prostredi. Inspiraci je i prileZi-
tost podilet se na vyvoji technologii, které maji redlny
dopad na kvalitu kaZzdodenniho Zivota.

Tohle vsechno nds motivuje jit dal, pfekracovat hranice
naseho oboru a pracovat na vécech, které maji sku-
tecny smysl. Velkym pFinosem je i to, Ze miZeme byt
soucdsti mezinarodniho a dynamického akademického
prostredi, jaké nabizi CEET IET. Diky tomu je nase prdce
obohacujici nejen profesné, ale i osobné.

talytic systems through the design and optimization of
novel materials and photoreactors. To advance these
goals, we have been collaborating with scientific teams
and companies from the Netherlands, Spain, Italy,
Brazil, Slovenia, Israel, and Serbia, which allows us to
benefit from diverse expertise and enhance the impact
of our research on global challenges.

In addition, we plan to maintain active collaborations
with our research groups in Argentina, which have been
essential to our scientific development and continue to
offer valuable insights and perspectives.

Science is constantly evolving in response to new
challenges and societal needs. Which directions or
trends in your field do you find most compelling? And
what developments do you anticipate in the area of
photocatalysis in the near or medium-term future?

One of the most exciting trends in photocatalysis is

the development of multifunctional materials that

can simultaneously address energy conversion and
environmental challenges. The integration of photoca-
talysis with other technologies, such as artificial intelli-
gence for material and photoreactor design, is also very
promising. Looking ahead, photocatalysis is likely to
play a crucial role in renewable energy production and
environmental remediation. There is great potential for
advancements in photocatalytic efficiency, scalability,
and integration with other sustainable technologies.

To conclude, allow us a more personal question. What do
you find most fulfilling about your scientific work? And
what is your main source of motivation to keep exploring
new paths and ideas?

What excites us the most about our work is the abi-
lity to explore and understand complex phenomena
through research. The challenge of finding solutions to
global issues, such as energy sustainability and envi-
ronmental protection, motivates us every day. Addi-
tionally, the opportunity to develop new technologies
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CEET

that can improve daily life drives our passion to push
the boundaries of our research and make meaningful
contributions. Being part of an international and dyna-
mic academic community like CEET IET has made this
journey even more rewarding, not just professionally,
but also personally.

Ballari Maria de los Milagros

Nasi kazdodenni motivaci je hledat feseni pro Cistou ener-

skutecny dopad.

Our daily motivation is to seek solutions for clean energy
and a healthier environment—technologies that make a
real difference.

Bonetto Fernando Jose

Véda nemd hranice. CEET IET ndm ddva moZnost pfend-
Set zkusenosti z Argentiny do Evropy a prispivat k vyvoji
udrzitelnych technologii.

Science knows no borders. CEET IET gives us the op-
portunity to transfer our experience from Argentina to
Europe and contribute to the development of sustainable
technologies.
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Zaméstnanci a spolupracovnici Centra energetickych

a environmentalnich technologii (CEET) se zuc¢astnili
tradi¢niho sportovniho dne, jehoz letoSnim cilem byly
Pustevny a Stezka Valaska. Dvé vyjimecnd mista Morav-
skoslezskych Beskyd, kterd nabizeji nejen pfFirodni krasy,
alei kulturné-historické hodnoty.

Hlavnim cilem akce bylo posilit tymového ducha, podpofit
zdravy Zivotni styl a zaroven umoznit ucastnikim stravit
den v inspirativnim horském prostfredi. Spolecny vystup
na Pustevny nabidl pfileZitost k neformalnim rozhovordim
i k zaslouzenému odpocinku v pfirodé. Pustevny jsou zna-

Employees and colleagues of the Centre for Energy and
Environmental Technologies (CEET) took partin the
traditional sports day, which this year led to Pustevny
and the Valaska Trail—two remarkable locations in the
Moravian-Silesian Beskydy Mountains, known not only
for their natural beauty but also for their cultural and
historical value.

The main goal of the event was to strengthen team spirit,
promote a healthy lifestyle, and provide participants with
the opportunity to spend a day in an inspiring mountain
setting. The group hike to Pustevny offered a chance for
informal conversations as well as a well-deserved break
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CEET SPORTS DAY

mé zejména diky zachovalé secesni architekture
Dusana Jurkovice, véetné slavného Libusina a Maménky,
a také jako vychozi bod k soSe pohanského boha
Radegasta a dale ke zndmému vrcholu Radhost.

Vrchol dne piedstavovala ndvstéva Stezky Valaska,
moderni vyhlidkové konstrukce zasazené mezi koruny
stromd. Tato unikatni dfevéna a ocelova stezka umozni-
la navstévnikim vnimat beskydskou krajinu z nezvyklé
perspektivy a nabidlaiadrenalinové zazitky v podobé
visutého sklenéného chodniku nebo lanového tunelu.

Slunecné pocasi prispélo k pohodové a pratelské atmo-
sféfe celé akce a nabidlo idedIni podminky pro vyslap i
vyhledy na beskydské vrcholy. U¢astnici ocenili nejen pfi-
jemné prostfedi a dobfe zvoleny program, ale i moZnost
neformadlniho setkdni s kolegy mimo pracovni prostiedi,
coz napomobhlo k lepsi spolupraci napfic jednotlivymi
centry atymy.

Sportovni den CEET se stal dilezitym momentem pro
budovani kolektivniho ducha i hlubsiho vztahu ke krajiné,
kterd ma zdsadni vyznam v environmentdlnim zaméreni
naseho centra.

Jsem velmi rad, Ze jsme si kone¢né mohli uzit spolecny cas
i nepracovné a neformdalné v nddherném prostredi Beskyd
a tésim se na dalsi podobnd setkani.

Stanislav Misak, reditel CEET

in nature. Pustevny is especially famous for the well-pre-
served Art Nouveau architecture of Dusan Jurkovic, inc-
luding the iconic buildings Libusin and Maménka. It also
serves as the starting point for hikes to the statue of the
pagan god Radegast and the well-known Radhost peak.

The highlight of the day was the visit to the Valaska Tra-
il—a modern viewing structure built among the treetops.
This unique wooden and steel walkway allowed visitors
to see the Beskydy landscape from a new perspective
and included exciting features such as a suspended glass
walkway and a rope tunnel.

Sunny weather contributed to the pleasant and friendly
atmosphere of the whole event, providing ideal condi-
tions for the hike and beautiful views of the mountain
peaks. Participants appreciated not only the enjoyable
surroundings and well-chosen program but also the
chance to meet colleagues informally outside of the usual
work environment. This helped to improve collaboration
across different centers and teams.

The CEET Sports Day became an important moment for
building team spirit and for deepening our connection
with the landscape, which plays a key role in the envi-
ronmental mission of our centre.

I’m very happy that we were finally able to spend some
quality time together in a relaxed and informal way in
the beautiful Beskydy region, and | look forward to more
events like this.

Stanislav Misak, Director of CEET
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Rozhovor / Interview

Vyvoj novych generaci baterii dnes celi celé fadé tech-
nickych, ekologickych i ekonomickych vyzev. Hledani
pokrocilych materidld, zrychleni vyzkumného cyklu nebo
prodlouZeni Zivotnosti bateriovych ¢lankd jsou jen né-
které z nich. V této souvislosti hraje ¢im dal vyznamné;jsi
roli propojeni materidlovych véd a digitalnich technologii,
zejména umélé inteligence. Pravé v tomto priseciku se
setkdvaji dvé vyrazné védecké osobnosti CEET Centra
nanotechnologii, a to Grazyna Simha Martynkova, expert-
ka na vyvoj a charakterizaci funkénich nanomateriald,

a Didier Pribat, francouzsky fyzik, ktery se zaméfuje na
aplikace umélé inteligence ve vyvoji bateriovych systé-

mu. Spole¢né pFibliZuji, jak se vzajemné doplfiuji materi-

alovy vyzkum a algoritmické modelovani, a také to, jaky
potencidl ma toto mezioborové spojeni pro budoucnost
udrzitelné energetiky.

ROLE UMELE INTELIGENCE
VE VYVOJI BATERI|

THE ROLE OF ARTIFICIAL
INTELLIGENCE IN BATTERY
DEVELOPMENT

The development of new generations of batteries is
currently facing a wide range of technical, environmen-
tal, and economic challenges. These include the search
for advanced materials, the acceleration of research
cycles, and the extension of battery cell lifespans. In this
context, the connection between materials science and
digital technologies, especially artificial intelligence, is
playing an increasingly important role. At this intersec-
tion meet two leading scientific figures from the CEET
Nanotechnology Centre: Grazyna Simha Martynkova,

an expertin the development and characterization of
functional nanomaterials, and Didier Pribat, a French
physicist focusing on the application of artificial inte-
lligence in battery system development. Together, they
explain how materials research and algorithmic modeling
complement each other, and what potential this inter-
disciplinary approach holds for the future of sustainable
energy.




DIDIER PRIBAT

Zacnéme hned prvni otdzkou. Zajimalo by mé, jaké jsou
hlavni vyzvy, kterym dnes Celi vyvoj baterii?

Navzdory vyznamnému pokroku v poslednich letech
stdle zbyva vyresit problémy spojené se zvySovdnim
vykonu baterii, jako je kapacita, doba nabijeni, udr-
Zitelnost a bezpecnost. Vyvoj dobijecich bateriovych
systémdi je sloZity proces zahrnujici tfi klicové faze:
vybér elektrodovych materidld (anody a katody), sesta-
veni baterie véetné volby elektrolytu a posouzeni jejiho
vykonu, pfedevsim stdrnuti pfi opakovaném cyklovani.
Kromé téchto aspekti je nutné zohlednit také nékla-
dy na materidly a vyrobni postupy, stejné jako jejich
dopad na Zivotni prostredi. Tradi¢ni vyzkumné pFistupy,
které se Casto spoléhaji na lidskou intuici a metody
pokus-omyl, ¢ini tento proces velmi Easové i finanéné
ndro¢nym.

Vzhledem ke zminénym problémidm se nabizi otdzka,
jakym zplsobem miiZe do tohoto procesu vstoupit
uméld inteligence?

Uméld inteligence (Al) nabizi slibna FesSeni, protoZe
umoZzriuje rychlejsi a efektivnéjsi vyzkumné pristupy.
Al se neustdle vyviji diky rostoucim vypocetnim kapaci-
tdm a jejim klicovym prvkem je Siroké vyuZiti metodik
a algoritmdi, jako jsou konvolucni neuronové sité (CNN),
podplrné vektorové stroje (SVM), rozhodovaci stromy
a bayesovské algoritmy.

Pojd'me jesté vice do detailu. Jakou roli vtomto kontextu
sehrdva strojové uceni?

Pravdépodobné nejvhodnéjsi technologii Al pro objevo-
vani novych materiald ve vyzkumu baterii je strojové
uceni (ML). ML se zaméfuje na vytvarenialgoritmu

a statistickych modeld schopnych ucit se z velkych dat
a tim zlepsovat svij vykon pri FesSeni konkrétnich dloh.
Algoritmy ML se uéi z dat, identifikuji vzory a vztahy bez
pevné zakddovanych pravidel, vytvareji matematické
modely a vyuZivaji je k pfedpovédim. DileZitou souldsti
je proces uceni, ktery upravuje parametry modelu tak,

Let’s start with the first question right away. I’d like to
know, what the main challenges battery development is
facing today?

Despite significant advances in recent years, issues
related to improving battery performance, such as
capacity, charge time, sustainability and safety still
remain to be solved. The development of rechargeable
battery systems is a complex process involving three
key phases: the selection of electrode materials (anode
and cathode), the assembly of the battery including
the choice of electrolyte, and the assessment of its per-
formance, especially aging under repeated cycling. In
addition to these aspects, the cost of materials and ma-
nufacturing processes must also be taken into account,
as well as their environmental impact. Traditional rese-
arch approaches, which often rely on human intuition
and trial-and-error methods, make this process very
time-consuming and costly.

Given the challenges you‘ve mentioned, the next
question naturally follows. How can artificial intelligence
contribute to this process?

Artificial intelligence (Al) offers promising solutions
by enabling faster and more efficient research appro-
aches. Al is continuously evolving due to its growing
computational capabilities and its key element is the
widespread use of methodologies and algorithms such
as convolutional neural networks (CNNs), support
vector machines (SVMs), decision trees and Bayesian
algorithms.

Let’s go a bit deeper. What role does machine learning
play in this context?

Arguably, the most appropriate Al technology for disco-
vering new materials in battery research is machine
learning (ML). ML focuses on creating algorithms and
statistical models capable of learning from big data to
improve their performance on specific tasks. ML algo-
rithms learn from data, identify patterns and relati-
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aby se minimalizovaly chyby. ML m{iZe napriklad pomo-
ci s predikci cyklické Zivotnosti baterie, coZ vede

k ndvrhu zarizeni s delsi Zivotnosti. Klicovym faktorem
je vsak kvalita vstupnich dat - Spatnd nebo zkreslend
data mohou vést k nepfesnym modelim.

Uméld inteligence (Al) je uZ pomérné bézné pouZivany
ndstroj, vite o néjakych konkrétnich prikladech, kde bylo
strojové u¢eninebo obecné Al v této oblasti uspésné
nasazeno?

Ano, napfiklad vyzkumnici z laboratore Argonne navrhli
vytvoreni Battery Data Genome, centralniho uloZis-

té dat, které ma umoznit prilom v oblasti skladovani
energie pomoci Al. Uméld inteligence se vyuZivd

i k predpovidani stavu nabiti (SOC) a zdravotniho

stavu baterie (SOH), coZ vyrazné zlepsuje systémy
spravy baterii v elektrickych vozidlech a sitovych
uloZistich energie. Dalsi aplikace zahrnuji optimalizaci
vyrobnich procest nebo recyklaci pouZitych baterii
vCetné efektivnéjsiho ziskdvani cennych materiald.

onships without hard-coded rules, build mathematical
models and use them to make predictions. An impor-
tant part of this is the training process, which adjusts
model parameters to minimize errors. For example, ML
can help predict the cyclic life of a battery, leading to
the design of devices with longer lifetimes. However,

a key factor is the quality of the input data - poor or
biased data can lead to inaccurate models.

Artificial intelligence (Al) is already a fairly common tool.
Do you know of any specific examples where machine
learning or Al in general has been successfully applied in
this field?

Yes, for example, researchers at the Argonne lab have
proposed the creation of the Battery Data Genome,

a central data repository to enable breakthroughs in
energy storage using Al. Artificial intelligence is also
being used to predict the state of charge (SOC) and
state of health (SOH) of the battery, which will greatly
improve battery management systems in electric
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Kdyz uZ jsme zminili prdmysl, kdo patfi mezi hlavni hrace, vehicles and grid energy storage. Other applications
ktefi tyto technologie dnes redlné vyuzivaji? include the optimization of manufacturing processes or
the recycling of used batteries, including more efficient
Prikladem muZe byt Tesla Motors, ktera vyuziva Al recovery of valuable materials.
k optimalizaci chemie baterii a vyrobnich procesd pro
své elektromobily. IBM Battery Lab a Google DeepMind Since we‘ve already mentioned the industry, who are
zase vyuZivaji Al k objevovani novych materiald pro the main players currently making real use of these
baterie a k predpovidani jejich viastnosti pro aplikace technologies?
v oblasti skladovani energie, napfiklad pomoci graph
networks for materials exploration (GNoME). One example is Tesla Motors, which uses Al to optimize
battery chemistry and manufacturing processes for its
Na zavér bych se rad zeptal, jaky celkovy dopad ma podle electric vehicles. IBM Battery Lab and Google DeepMind,
vas Al na vyzkum baterii a kam tento trend podle vds in turn, are using Al to discover new battery materials
sméruje? and predict their properties for energy storage applica-
tions, for example, using graph networks for materials
Al zdsadné méni vyvoj baterii tim, Ze umoZriuje rychlejsi exploration (GNoME).
a levnéjsi objevy novych materidld a jejich optimalizaci.
S dalsim rozvojem technologii Al se oCekavd, Ze jeji role To conclude, I'd like to ask. In your opinion, what overall
v oblasti efektivnéjsich, udrzitelnéjsich a nakladové impact does Al have on battery research, and where do
dostupnéjsich baterii bude stdle rist. you see this trend heading in the future?
Al is fundamentally changing battery development by
enabling faster and cheaper discovery of new materials
and their optimization. As Al technology continues to
advance, its role in making batteries more efficient,
sustainable and affordable is expected to grow.
Uméld inteligence zdsadné promériuje vyvoj baterii.
Zrychluje hleddni novych materidld a zefektivriuje cely
vyzkumny proces.
Artificial intelligence is fundamentally changing battery
research by enabling faster, cheaper discovery and opti-
mization of new materials.
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CzePoCat

Vice nez 60 védcl se seslo
na Cesko-polském kataly-
tickém seminafi, pofada-
ném kazdorocné na IET,
aby sdileli poznatky a nové
sméry vyzkumu v oblasti
moderni katalyzy.

2025

CzePoCat

More than 60 scientists
gathered at the Czech-Po-
lish Catalytic Seminar, held
annually at the Institute of
Environmental Technology
(IET), to share insights
and explore new research
directions in the field of
modern catalysis.

WE MET

Den zemé

Misto hlubokych tvah

ke Dni Zemé jsme radéji
vyhrnuli rukavy, vzali

rye a lopaty a §li do
univerzitni matefské
Skolky vysadit strom.
VéFime totiz, Ze peCovat

o planetu neznamend jen
vyvijet chytré technologie,
ale taky preddvat uctu

k pfirodé i tém nejmensim.

Earth Day

Instead of deep reflec-
tions on Earth Day, we
rolled up our sleeves,
grabbed shovels and
spades, and headed to the
university kindergarten
to plant a tree. We believe
that caring for the planet
isn‘t just about develo-
ping smart technologies,
but also about passing on
respect for nature to even
the youngest.



Den Zlepsi si
techniku

Na akci Den ZlepSi si
techniku jsme si znovu
pfipomnéli, jak obrovsky
potencidl se skryva

v mladé generaci. CEET
Centrum nanotechnologif
bylo hrdym tcastnikem
akce, kde si stovky déti
a studentd mohly na
vlastni kiiZi vyzkouset,
jak fascinujici mze byt
svét védy a techniky.

Improve Your Tech
Skills Day

At this event, we were
once again reminded of
the tremendous potential

of the younger generation.

The CEET Nanotechnology
Centre was a proud par-
ticipant, giving hundreds
of children and students
the chance to experience
firsthand how fascinating
the world of science and
technology can be.

Exkurze ZS Bulharska
v ramci projektu
foodCIRCUS

Exkurze ZS Bulharska

v ramci projektu food-
CIRCUS Interreg CENTRAL
EUROPE. Na Institut envi-
ronmentalnich technologii
zavitali zaci a pedagogové
ze 78 Bulharska.

Excursion of
Bulharska Primary
School as part of the
foodCIRCUS project

Excursion of Bulharska
Primary School as part of
the foodCIRCUS project
under Interreg CENT-

RAL EUROPE. Pupils and
teachers from Bulharska
Primary School visited the
Institute of Environmen-
tal Technology.
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Otevirame dvere
mladym lidem na
zacatku profesni
drahy.

Zadné dité by nemélo stat
pred zavienymi dvermi.

| proto se CEET s hrdosti
pfipojuje k projektu

LKIi€ ke svétu*, ktery
vznikl z iniciativy Svazu
primyslu a dopravy CR

a Nada¢niho fondu Evy
Pavlové. Cilem projektu
je podporit mladé lidi

z détskych domov a azy-
lovych dom( a nabidnout
jim konkrétni pfilezitosti,
jak ziskat dovednosti,
zkuSenosti a sebevédomi
potifebné pro vstup na
trh préce.

We open doors for
young people at

the start of their
professional journey.

No child should face closed
doors. That’s why CEET

is proud to join the “Key
to the World” project, an
initiative of the Confede-
ration of Industry of the
Czech Republic and the
Eva Pavlovda Endowment
Fund. The project aims

to support young people
from children’s homes and
shelters by offering them
concrete opportunities to
gain the skills, experience,
and confidence needed to
enter the job market.

Vystava o Zivotnim
prostfedi v Koliné

V Koliné se uskutecnila
Vystava o Zivotnim
prostfedi, pofadana
Odborem zivotniho
prostredi a zemédélstvi
Méstského uradu Kolin.
Jednim z hlavnich ldkadel
bylainteraktivni pre-
zentace SMOKEMANova
desatera sprdvného topi-
Ce, kterd hravou formou
vysvétlovala, jak spravné
spalovat paliva, minima-
lizovat znecisténi ovzdusi
a dosahnout maximalni
ucinnosti vytapeéni.

Environmental
Exhibition in Kolin

An Environmental Exhi-
bition took place in Kolin,
organized by the De-
partment of Environment
and Agriculture of the Ko-
Iin Municipal Office. One of
the main attractions was
the interactive presenta-
tion of SMOKEMAN’s Ten
Commandments for Re-
sponsible Heating, which
used a playful approach to
explain how to burn fuels
properly, minimize air
pollution, and achieve ma-
ximum heating efficiency.
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Sustainability Summit 2025

Czech & Slovak Sustainability Summit je kaZzdorocni akce,
kterd predstavuje inspirativni udrzitelné projekty, podpo-
ruje spolupraci napfi¢ soukromym sektorem, akademickou
sférou i vefejnym sektorem.

The Czech & Slovak Sustainability Summit is a key annual
event that showcases impactful sustainability projects,
promotes collaboration, and inspires action across business,
academia, and public sectors.
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