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LAl JUMS RADOSUMA PILNS
UN VEIKSMIGS AKADEMISKAIS CELS!

MAY YOU HAVE A CREATIVE
AND SUCCESSFUL ACADEMIC PATH!

RTU rektors
akadémikis Leonids Ribickis
RTU Rector, Academician

Laiks, kad Rigas Tehniskaja universitateé (RTU) svei-
cam muasu jaunos doktorus, ir Tpads. Tie ir gan
svétki jums, mdsu jaunajiem zinatniekiem, gan art
aplieci-najums zinatnes nezidamibas likumam, jo
mums ir jauna paaudze, kas turpinds RTU gandriz
160 gadu senas zinatnes tradicijas un ar savu
pétniecibas darbu sniegs ieguldijumu arT mdsu
valsts tautsaim-niecibas attistiba.

Izstradajot savu promocijas darbu, jis esat iegul-
dijusi lielu darbu un pieradijusi sev un citiem savas
spéjas gan zinatn&, gan arl sava personibas attisti-
ba. Esmu parliecinats, ka vienlaikus jis esat atkla-
jusSi arT to burvibu un piepildifjuma sajatu, ko sniedz
zinatniskais darbs. Jums noteikti nav svesSi brizi,
kad laboratorija aizvaditas ilgas darba stundas
Skiet paskréjusas ka viens mirklis, un dro$i vien jis
esat piedzivojusi arT vajuma mirklus, kad visam
gribas atmest ar roku.

Tacu pétniecibas gars ir guvis virsroku, un Sis ir bijis
patiesibas mirklis, kas jums ir signalizé€jis —
ja, jusu nakotne ir darbs zinatné. Jo zinatne nav
nedz “sausa”, nedz neinteresanta vai nogurdinosa.
Zinatne sava badtiba ir radoSuma pilna, un katra
diena sniedz gan jaunas zindSanas, gan jaunus
atklajumus.

Novélu jums saglabat So pétniecibas un jaunatkla-
jéja garu, jo tas nelauj atslabt un apstaties pie jau
esosa, bet mudina sasniegt jaunus mérkus. Masu
universitatei un madsu valstij zinatne patlaban ir
nepiecieSama daudz vairak neka jebkad, jo pasaule
strauji attistas un mums ir svarigi Saja attistiba ne-
palikt €na un sniegt arT savu ieguldijumu, globalaja
vidé arvien skalak piesakot Latvijas vardu.

The time when Riga Technical University
congratulates its new doctors is very special.

It is a festive occasion for you, our young scientists,
as well as a confirmation of the Ilaw
of indestructibility of science, as we have a
new generation that will continue RTU’s almost
160-year-old scientific tradition and contribute to
the development of our country’s economy.

You have invested a lot of work in developing your
dissertation and proved to yourself and others your
abilities both in science and in your personal
development. | am sure that at the same time you
have discovered the magic and fulfiiment that
scientific work brings. You most definitely had
moments when the long working hours spent in the
laboratory seemed to have passed like the blink of
an eye, and you have probably experienced
moments of weakness when you wanted to give
everything up.

Nevertheless, the spirit of research has prevailed,
and this has been the moment of truth that has
signalled to you —yes, your future is a job in science.
Because science is neither ‘dry’ nor uninteresting or
tiring. Science is inherently full of creativity, and
every day brings both new knowledge and new
discoveries.

I wish you to maintain this spirit of research and
innovation, as it does not allow you to relax and
stop at what you have achieved, but encourages
you to set new goals. Today our university and
our country need science more than ever, because
the world is developing rapidly and it is important
for us not to remain in the shadows in this
development but to contribute to bringing the
name of Latvia to global environment.
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SVEICU JAUNOS ZINATNU
DOKTORUS!

CONGRATULATIONS TO THE NEW
DOCTORS OF SCIENCE!

RTU zinatnu prorektors
akademikis Talis Juhna
Vice-Rector for Research of RTU, Academician

Apsveicu
iegasanul!

jis ar augstaka zinatniskd grada
JUs to godam esat nopelnijusi, jo esat spé&jusi piera-
dit  zinatniskajai pasaulei  jasu pétijumu
nozimigumu un kvalitati. JUs esat pieradijusi art
sev, ka spe€jat atrisinat kompleksas problémas un
iegat globali jaunas atzinas ar zinatniskam
metodém. Doktora grads nav tikai tituls, tas jums
uzliek atbildibu arT ikdiena un profesionalajas
zinatnieka cieniga — jus busiet intelektuali godigs,
izvairisieties no dog-matisku ideju izplatiSanas,
secindjumus balstisiet faktos, vérsisieties pret
pseidozinatni un ievérosiet étikas un huméanisma
principus.

Sanemot diplomu, jas apliecinat sp&ju neatkarigi
veikt pétijumus un radit jaunas zinasanas. Ipa-
Si pieprasitas bls jlsu iegltds prasmes risinat
nestandarta probléemas. Misdienas tas ir svarigas,
jo neatkarigi no ta, vai jus stradasiet augstskola,
privata uznémuma vai valsts sektora, no jums tiks
gaidtti inovativi risinajumi.

Latvija ir viens no relativi zemakajiem doktora
skaitiem Eiropa, I1dz ar to ceru, ka aktivi izmanto-
siet savas zinaSanas un prasmes akadémiskaja vai
profesionalaja darbiba.

Novélu jums veiksmigu nakotnes Kkarjeru, kura
spésiet izmantot iegitas zinaSanas un prasmes!
Noticiet saviem spékiem un uzdroSinieties tiekties
sasniegt augstus mérkus, nepartraukti pilnveido-
jot sevil Esiet neatlaidigi! Esiet atvérti idejam un
sadarbibai!

Congratulations on obtaining the highest scientific
degree!

You have earned it because you have been able to
prove to the scientific community the importance
and quality of your research. You have also proven
to yourself that you can solve complex problems
and gain globally new knowledge with scientific
methods. A doctorate is not just a title, it also puts
you in charge of your daily and professional life,
because people expect that your actions will
always be worthy of a scientist — you will be
intellectually honest, avoid dogmatic ideas, draw
conclusions from facts, turn against pseudoscience,
and follow the principles of ethics and humanism.

By receiving a diploma, you demonstrate the ability
to conduct research independently and generate
new knowledge. Your skills in solving non-standard
problems will be especially in demand. Nowadays,
they are important because, whether you work in a
university, a private company or in the public
sector, you will be expected to come up with
innovative solutions.

Latvia has one of the relatively lowest doctoral
numbers in Europe, so | hope that you will actively
use your knowledge and skills in academic or
professional activities.

I wish you a successful future career in which you
will be able to use the acquired knowledge and
skills! Believe in your strength and dare to strive for
high goals by constantly improving yourself! Be
persistent! Be open to ideas and collaboration!



RADIET VERTIGAS ZINASANAS
UN ESIET VIEDOKLA LIDERI SABIEDRIBA!

CREATE VALUABLE KNOWLEDGE
AND BE A LEADER IN SOCIETY!

Dr. sc. ing. Lauris Bisenieks
Doktorantu studiju nodalas vaditajs
Head of Doctoral Studies Department

Apsveicu 2020. gada doktorantdras absolventus ar
zinatnes doktora (Ph. D.) grada iegdsanu!

Sis gads mums ir atnesis jaunu zinatniska grada
nosaukumu un butiskas parmainas ikdienas dzive,
atvieglojot attalinatu darbu un sniedzot jaunus
instrumentus ta realizacijai. Pandémijas apturésa-
nai noteiktie ierobezojumi ir raisijusi daudz jau-
tajumu par to pamatotibu un izgaismojusi nepie-
cieSamibu zinatniekiem badt autoritatém jomas
profesionalu vidi un sabiedriba, tadéjadi iedrosSinot
rikoties svarigu mérku sasniegSanai. Rapé&joties par
sabiedribas veselibu, arT Sogad doktorantiras
absolventi kopabiSanas prieku un tradiciona-
lo ceremoniju piedzivo “drive-in” formata. Esmu
parliecinats, ka doktorantlras laika guta pieredze
laus jaunajiem zinatniekiem rast risinajumu jebkura
situacija un izmantot sniegtas iespéjas savu sapnu
piepildiSsanai. Pateicos ikvienam, kurs ir piedalijies
jauno zinatnieku sagatavosana un vinu atbalstisa-
na! RTU un sadarbibas partneru veiksmiga sinergija
ir devusi mums iespéju atvért jau devito RTU
dokto-rantiras absolventu Gadagramatu, kas
iepazistina ar 32 jauno zinatnieku darbiem.

Doktoranttras absolventiem novélu sapnot, izvirzit
savam veértibam atbilstoSus nakotnes mérkus un ne-
baidtties spert nakamos solu o mérku sasniegSana!
Aicinu lasTtajus atbalstit un iedvesmot jaunos zinat-
niekus, jo tieSi sabiedriba bauda St darba auglus.

RTU Doktorantu studiju dala, Doktorantliras skola
un es esmu parliecinats — arm akadémiskais per-
sonals lepojas ar katru no jums, kas ir aizstavejusi
promocijas darbus Rigas Tehniskaja universitaté vai
pie sadarbibas partneriem.

Congratulations to the doctoral
of 2020 on obtaining your PhD!

This year has brought us a new title of the scientific
degree and significant changes in everyday life,
facilitating remote work and providing new tools
for its implementation. The restrictions imposed to
suspend the pandemic have raised many questions
about their legitimacy and highlighted the need for
scientists to be authoritative among professionals
and in society, thus encouraging actions to achieve
significant goals. Taking care of public health, this
year the same as a year before, doctoral graduates
will celebrate the festivity of being together and the
traditional graduation ceremony in a ‘drive-in’
format. | am sure the experience gained during the
doctoral program will allow young scientists to find
a solution in any situation and use the opportunities
provided to fulfil their dreams. | am grateful to
everyone who has participated in mentoring,
training and supporting the young scientists! The
successful cooperation of RTU and its collaboration
partners has given the opportunity to open already
the ninth Yearbook of RTU PhD Awardees that
introduces 32 doctoral theses of young scientists.

graduates

| wish doctoral graduates to dream, to set future
goals that align with their values, and not to be
afraid of taking the next steps in achieving these
goals! | would like the readers to support and inspire
young scientists because society is the one that
enjoys the fruits of their labour.

RTU Doctoral
School,
academic
staff are proud of each of you who have defended
doctoral thesis at Riga Technical University or our

collaboration partners.
05 [ SNV

Studies Department, Doctoral
and personally | am confident that
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2020. GADA RTU DOKTORANTURAS ABSOLVENTI

RTU Doctoral graduates in 2020

Arhitektdras fakultate
Faculty of Architecture

Datorzinatnes un
informacijas tehnologijas
fakultate

Faculty of Computer Science
and Information Technology

Elektrotehnikas

un vides inzenierzinatnu
fakultate

Faculty of Electrical

and Environmental
Engineering

Antra Viluma

Andrejs Bondarenko

leva Pakere

Dmitrijs Sobolevskis
Aleksejs Sobolevskis
Romans Oleksijs
Kristaps LoCmelis
Lauma Zihare
Anda Fridrihsone
Kriss Spalvins
Laura Pastare

Ilvars Zalttis

Karlis Baltputnis
Zane Broka

Karina Balina

Liva Asere

Maksims Feofilovs
Rodions Saltanovs
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2020. GADA RTU DOKTORANTURAS ABSOLVENTI
RTU Doctoral graduates in 2020

Inzenierekonomikas un
vadibas fakultate

Faculty of Engineering
Economics and Management

Materialzinatnes un lietiskas
kimijas fakultate

Faculty of Materials Science
and Applied Chemistry

Masinzinibu, transporta
un aeronautikas
fakultate

Faculty of Mechanical

Engineering, Transport and
Aeronautics

Agita Donina
Angelina Rosa
Baiba Plavina

Mikelis Kirpluks
Jekaterina BolSakova
Aleksandrs Pustenko
llze Malina

Aiga lvdre

Guna Sakaine

Sergejs Locs

Andris Ratkus
Leontds Vinogradovs
Pavels Stankévics
Martins Irbe
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ARHITEKTURAS
FAKULTATE

Faculty of Architecture

Dekans/Dean: Prof. Dr. arch. Ugis Bratuskins
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Antra
Viluma

INTERESES

koka konstrukcijas, arhitektara, ilgtspéja,
atkartota izmantoSana, izvéles faktori

E-PASTS
Antra.Viluma@rtu.lv

https://doi.org/10.7250/9789934225734

PAR AUTORI

A. Viluma ieguvusi magistra gradu arhitektdra
Rigas Tehniskaja universitaté (RTU) un socialo
zinatnu magistra gradu komunikacijas zinat-né
Latvijas Universitateé. No 2016. gada — RTU
Arhitektiras fakultates =zinatniskad asisten-te,
no 2019. gada - lektore un eksperte. No
2012. gada saistita ar koka konstrukciju un koka
arhitektdras izpéti. Kop$ 2017. gada piedalas
starptautiskas konferences organizéSana Koka
dienas, ka arT seminaru un vieslekciju organi-

PROMOCIJAS DARBS

KOKA KONSTRUKCIJAS LATVIJAS
BUVMAKSLA
Arhitektlras projektéSanas katedra

Aizstavets

2020. gada 29. decembrt
Vaditajs

profesors Dr. arch. Ugis Bratuskins

Darba analizéta koka bavmaterialu izmanto$anas ge-
néze un izvéles faktori, kas dazaddos gadsimtos noteica
koka izmantoSanu arhitektira. Sistematizéta infor-
macija par diviem koka bdvniecibas veidiem, nodalot
koka konstrukciju bavniecibu bavlaukuma un koka éku
montazu no konstrukcijam, kas izgatavotas rdpnica.
Analizéti koka €ku tradicionalie bavniecibas veidi un
ripnieciska razo3ana Latvija un Eiropas valstis ar [1dzi-
gu un atskirigu sociali ekonomisko situaciju.

Analizéta koka konstrukciju izmantoSana arhitektara,
ietverot koka bdvmaterialu vésturiskos un tehniskos
izstrades aspektus, izmantoSanas veidus un lietoto
terminologiju. Padzilinati vértéta koka konstrukciju
izmantoSanas pieredze, motivacija un ierobezojumi,
pa-matojoties uz arhitektu un citu iesaistito pusu
interviju un aptauju rezultatiem. Lai salidzinatu
situaciju, anali-zéti vairakas valstis pastavoSie koka
éku projektéSanas normativi un koka buavniecibas
veicinaSanas stratégijas.

Darba zinatniska novitate

Pétijuma sistematizéti dati par koka izmanto$anu Lat-
vijas blivmaksla. Apkopota informacija par koka biv-
materidlu izmantoSanas genézi, koka konstrukcijam,
bdvmaterialiem un bdvniecibas sistémam, 20. gadsim-
ta beigu un 21. gadsimta koka konstrukciju projektiem
Latvija, ka arT informacija par normativiem aktiem,
veicindSanas instrumentiem un koka konstrukciju izvéli
ietekméjosSiem faktoriem.

zé3ana par koka arhitektGru sadarbiba ar Latvijas
Arhi-tektu savienibu un Koka arhitektdras centru.
Koordi-néjusi BREEAM sertifikacijas dokumentaciju un
veikusi sertifikacijas auditus koka konstrukciju razotnés
Balti-jas valstis un Krievija. Vairak neka 30 publikaciju
autore par koka arhitektiru izdevumos “Latvijas
Arhitektdra”, “Latvijas Bavnieciba” un “Bavinzenieris”
un recenzé-tos zinatniskos izdevumos. Organizé 2.
Baltijas koka bdvniecibas foruma norisi Riga 2021.
gada tieSsaistes formata un 2022. gada.
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DOCTORAL THESIS

WOODEN STRUCTURES IN LATVIAN
ARCHITECTURE

Department of Architectural Design

Thesis defended
December 29, 2020

Supervisor
Professor Dr. arch. Ugis Bratuskins

The Thesis examines the genesis of use of wood as
a building material and the selection factors that
determined its use in different centuries. Information
on two types of wooden construction, i.e., the
construction of wooden structures in situ, and the on-
site assembly of wooden buildings from factory-built
structures has been systemized. Traditional types of
construction of wooden buildings and industrial
production in Latvia and European countries with
similar and different socio-economic situation are
analysed.

The author analyses the use of wooden structures
in architecture, including the historical and technical
aspects of development of engineered wood products,
types of use, and terminology used. The Thesis
provides an in-depth assessment of the experience,
motivation and limitations of using wooden structures
based on the results of interviews and surveys of
architects and other stakeholders. The existing norms
for the design of wooden buildings, strategies for the
promotion

of wooden construction and the process of choosing
wood as a building material in architectural projects
have been compared and analysed.

Scientific novelty of the Thesis

The research contains arranged data on the use of
wood in Latvian architecture. Information on the
genesis of wooden construction materials, wooden
structures, construction materials and construction
systems, wooden construction projects in Latvia
during the end of the 20" century and 21 century, as
well as information on legislation, instruments of
promoting and factors impacting the selection of
wooden structures.

ABOUT

Antra Viluma holds a Master's degree in Architecture
from Riga Technical University and a Master’s degree
in Communication Science from the University of
Latvia. From 2016, she has been a research assistant
and from 2019, a lecturer and expert with the
Faculty of Architecture of Riga Technical University.
Since 2012, she has been involved in research of
timber structures and wooden architecture. Since
2017, she has organized international conference
Wooden Days, as well as seminars and guest
lectures about wooden architecture in cooperation
with the Latvian Union of Architects and the
Wooden Architecture Centre.

Antra
Viluma

RESEARCH INTERESTS

wooden constructions, architecture,
sustainability, reuse, choice factors

E-MAIL
Antra.Viluma@rtu.lv

https://doi.org/10.7250/9789934225710

She has coordinated BREEAM certification

documents and performance certification
audits  of timber  structure  production
factories in the Baltic States

and Russia. She is the author of more than 30
publications on wooden architecture in
journals  “Latvijas  ArhitektGra”, “Latvijas
Bdvnieciba” and “Bdvinzenieris” and peer-
reviewed scientific publications. She
organizes the 2nd Forum Wood Building
Baltic in Riga in 2021 online and the 2nd
Forum Wood Building Baltic in 2022.

Antra Viluma
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DATORZINATNES
UN INFORMACIJAS
TEHNOLOGIJAS FAKULTATE

Faculty of Computer
Science and Information
Technology

Dekans/Dean: Prof. Dr. sc. ing. Agris Nikitenko
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Andrejs
Bondarenko

INTERESES

maksligie neironu tikli (MNT),
visparigais maksligais intelekts

E-PASTS
Andrejs.Bondarenko@rtu.lv

https://doi.org/10.7250/9789934109409

PAR AUTORU

A. Bondarenko dzimis 1982. gada Riga. leguvis
akadémisko dabaszinatnu bakalaura gradu
datorzinatnés (2004) Latvijas Universitate,
akadémisko magistra gradu datorzinatnés
(2006) Transporta un sakaru institdta. Stra-
dajis Latvijas Onkologijas centra SkaitloSanas
centra, kur izstradajis iekSéjas informacijas ap-
strades sistémas. Kops 2006. gada strada SIA
“CTCo”, kur piedalas daudzos starptautiskos IT
projektos, kas saistiti ar parapdrosinasanu un

PROMOCIJAS DARBS

METODOLOGIJAS IZSTRADE
ZINASANU IZGUSANAI NO APMACITIEM
MAKSLIGAJIEM NEIRONU TIKLIEM

Informacijas tehnologijas institits

Aizstavets

2020. gada 18. junija

Vaditaji

profesors Dr. habil. sc. comp. Arkadijs Borisovs
profesore Dr. sc. ing. Ludmila Aleksejeva

Pétlfjuma zinatniska novitate balstds uz esoSo zina-
Sanu izgdSanas metozu parskatiSanu un jaunu algo-
ritmu izstradi. Ir izstradatas Cetras metodes, ko var
izmantot klasifikacijas modela validacijai, izpratnei un
skaidrojumam.

Izstradats jutiguma analizé balstits MNT apgriesa-
nas algoritms ar vairakam modifikacijam, kas lauj
tam izvairtties no lokaliem minimumiem. Veikts sva-
ru anuléSanas un neironu apgrieSanas salidzinajums
ar ieteikumiem pieejas izvélei.

Izstradata metode binara klasifikacijas Iémumu koka
izgiSanai no apmacita MNT klasifikatora. Piedava-
tais risindjums ir eksperimentali parbaudits.
Izstradata pieeja “ja—tad” likumu izgdSanai no ap-
gabala, kas ierobezZots ar hiperplakném. Lai gan tika
paradits, ka pieejai ir probleémas, apstradajot
lieldi- mensiju datu kopas, to var izmantot datu
kopam ar nelielu ieejas datu dimensiju skaitu.
Izstradata pieeja eliptisko likumu izgdSanai no
divdi- mensiju vai trisdimensiju RBF neironu tikla. ST
pieeja paradija, ka izstradata optimizacijas
problema bija pareiza pieeja eliptisko likumu
izgdsSanai divu vai tris dimensiju gadijuma. Lielaku
dimensiju skaitu var atbalstit, uzlabojot algoritmu.

katastrofu modeléSanu. Pédéjos tris gadus strada
par vados$o datu apstrades specialistu, izstradajot
teksta, attélu un strukturéto datu apstrades
sistémas. Rigas Tehniskajas universitaté piedalijies
pétniecibas pro-jektos “Simulacijas un skaitloSanas
intelekta metodes logistikas un e-biznesa
optimizacijai” (2010-2012), “Atra mikroorganismu
aktivitates noteikSana ar optisko bezkontakta metodi”
(2018-2020) un “Adas véza agrinas diagnostikas
precizitiates uzlaboSana ar neironu tikliem”
(2018-2020).


mailto:Andrejs.Bondarenko@rtu.lv

DOCTORAL THESIS

DEVELOPMENT OF KNOWLEDGE
EXTRACTION METHODOLOGY FROM
TRAINED ARTIFICIAL NEURAL NETWORKS

Institute of Information Technology

Thesis defended
June 18, 2020

Supervisor
Professor Dr. habil. sc. comp. Arkadijs Borisovs
Professor Dr. sc. ing. Ludmila Aleksejeva

The scientific novelty of the study is based on reviewing
the existing and developing methods for knowledge
extraction which, in turn, comprises four specifically
developed methods that can be applied whenever the
model understanding and knowledge in explicit form
is required. The scientific novelty and achievements
are listed further.

= A sensitivity-based artificial neural network pruning
algorithm developed with several modifications
allowing it to escape local minimums. A comparison
of weights versus nodes pruning performed with
recommendations on approach selection depending
on requirements.

= An implemented method for binary classification
decision tree extraction from trained feedforward
ANN multi-class classifier. An experimental
testing of the proposed solution was performed.

An approach developed for extraction of ’if—then’
rules from piecewise linear approximation of a non-
linear classifier. This approach allows rules extraction
from a set of hyperplanes defined in input space.
Although the approach has shown itself as prone to
curse of dimensionality, it can be utilized for
datasets with a small amount of input data
dimensions.

An approach developed for extraction of elliptical
rules from twodimensional or threedimensional RBF
neural network. Although this approach has shown
itself prone to the curse of dimensionality developed
optimization problem posed as the right approach
for elliptical rules extraction in case of two or three
dimensions. Larger dimension counts can be
supported via algorithmic enhancement.

ABOUT

Andrejs Bondarenko was born in 1982, in Riga, Latvia. In
2004, he obtained a Bachelor’'s degree in Computer
Science from the University of Latvia and in 2006,
a Master's degree in Computer Science from the
Transport and Telecommunication Institute. He has
worked at the computing centre of Oncology Centre of
Latvia, where he developed internal information
systems. Since 2006, he has worked at CTCo Ltd where
he participated in many international IT projects,
mainly in reinsurance and catastrophy modelling. Last

three years he has been a lead data scientist
responsible for text, image and structured data
analysis.

Andrejs
Bondarenko

RESEARCH INTERESTS

artificial neural networks,
general artificial intelligence

E-MAIL
Andrejs.Bondarenko@rtu.lv

https://doi.org/10.7250/9789934221408

In Riga Technical University he has participated
in the following projects: “Simulation and
computational intelligence methods for logistics
and e-business optimization” (2010-2012);
“Fast and non-contact optical estimation of
micro-organisms activity” (2018-2020); and
“Skin cancer early diagnostics accuracy
improvement by using neural networks” (2018
—2020). His research interests are artificial
neural networks and general artificial
intelligence.
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PAR AUTORI

I. Pakere dzimusi 1990. gada. leguvusi
bakalau-ra gradu (2012) vides zinatné Rigas
Tehniskaja universitaté (RTU). Absolvéjusi gan
RTU, gan Vilnas Gedimina tehniskas
universitates magistrantiru (2014) un ieguvusi
dubultdiplomu vides inZenierzinatnés.

|. Pakere ir RTU Elektrotehnikas un vides inze-
nierzinatnu fakultates Vides aizsardzibas un
siltuma sistému institita pétniece, vairak neka

PROMOCIJAS DARBS

SAULES ENERGIJAS IZMANTOSANA
ZEMAS TEMPERATURAS
CENTRALIZETAJA

SILTUMAPGADE

Vides aizsardzibas un siltuma sisteému institits

Aizstavets

2020. gada 8. junija

Vaditaja

profesore Dr. habil. sc. ing. Dagnija Blumberga

Centralizétas siltumapgades (CSA) sistémas infra-
struktdrai ir liela nozime energijas razo$anas energo-
efektivitates uzlaboSana un pieejamo atjaunojamo
energijas resursu (AER) integréSana. CSA sistémas
siltumtikli savieno ékas dazadas apdzivotu vietu dalas,
tapéc patérétajiem siltumu iespé&jams piegadat no da-
zadam katlumajam vai mazakiem siltuma avotiem. ST
pieeja lauj izmantot jebkuru siltuma avotu, kas integ-
réts CSA sistéma. Tomér éku siltuma patérins turpina
samazinaties, tade| bieZi vien energoefektivas &kas
nav ekonomiski pamatoti pievienot esoSajam
siltumap-gades sistémam. Nacionalds un regionalas
politikas veidotaji un siltumapgades uznémumi ir
spiesti meklét jaunus risindjumus turpmakai CSA
sisttmas attistibai. Viens no tiem ir izmantot
siltumneséju ar zemaku tem-peratdru, kas lauj
samazinat siltuma zudumus un in-vesticijas
caurulvadu izbavei. Turklat efektivak ka siltu-ma avotu
var izmantot atjaunojamos energoresursus.

Darbam ir augsta zinatniska nozime, jo taja piedavata
jauna metodika optimalas tehnologiskds un koncep-
tualas stratégijas novértésanai saules energijas integ-
réSanai zemas temperatiras CSA sistéma. Metodika
lauj izvéléties galveno CSA sistémas attistibas virzie-
nu un identificét vairakus tehnologiskos risinajumus
saules energijas integrésanai ceturtas paaudzes CSA
sistémas.

Novértejuma salidzinata saules siltuma, saules
elektro-energijas un kombinétds saules sistémas
integrésana, kas atspogulo dazadas saules energijas
izmantoSa-nas iespéjas. legltie rezultdti no trim
saules energijas modeliem iezimé dazadus aspektus,
kas janem véra, planojot saules CSA sistému.

20 zinatnisko publikaciju autore, piedalijusies dazada
méroga zinatniskajas konferencés un zinatnisko
projek-tu izpildé un koordinésana.
Pétijumu virzieni — energosistému ilgtspéjiga attisti-ba,
atjaunojamie energoresursi un energoefektivitate.
Guvusi praktisku pieredzi energoefektivitates
paaugsti-nasanas joma, stradajot par sertificétu
energoauditori uznémuma TE “TUV Nord Baltik”.
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DOCTORAL THESIS

SOLAR ENERGY IN LOW
TEMPERATURE DISTRICT
HEATING

Institute of Energy Systems and Environment

Thesis defended
June 8, 2020

Supervisor
Professor Dr. habil. sc. ing. Dagnija Blumberga

The district heating (DH) system’s infrastructure plays
an important role to improve the energy efficiency and
adapt  available renewable energy  sources
(RES) to energy consumption. DH heating network
connects buildings in different areas of cities and
other settlements, so different centralized boiler
houses or several smaller heat sources can supply the
heat for consumers. This approach allows using any
heat source integrated into the DH system. However,
the heat consumption of buildings continues to
decrease and it is often not economically viable to
connect energy efficient buildings to a standard heat
supply system. One of the solutions is to use a heat
carrier with a lower temperature that allows reducing
heat losses and investments of the pipelines. In
addition, RES can be used as a heat source more
efficiently.

The research has high scientific significance, as
it provides a novel methodology for determining
optimal technological and operational strategies for
solar energy integration into the low temperature DH
system. The method allows choosing the main
transformation path for DH development and
identifying several technological scenarios for solar
energy integration into the 4GDH.

The obtained results of different solar models
highlight various aspects that need to be taken into
account when planning the solar DH system.
Therefore, analyses include both solar heat, solar
power and combined solar systems representing
different opportunities for solar energy use.

ABOUT

leva Pakere was born in 1990. She graduated from
Riga Technical University (RTU) and received a
Bachelor’'s degree in Environmental Science in 2012. In
2014, she graduated from RTU and Vilnius Gedimino
Technical University and received a joint Master’s
degree in Environmental Engineering.
leva Pakere is a researcher with the Institute of
Environmental Protection and Heating Systems
of the Faculty of Electrical and Environmental
Engineering of RTU. leva is the author of more
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than 20 scientific publications. She has
participated in scientific conferences of
various scales and in the implementation of
scientific projects. Her research interests are
sustainable development of energy systems,
renewable energy resources and energy
efficiency. She gained her practical
experience in the field of energy efficiency
improvement by working as a certified energy
auditor in company TE “TUV Nord Baltik”.
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PAR AUTORU

D. Sobolevskis dzimis 1985. gada Riga. leguvis
inZenierzinatnu bakalaura gradu energétika un
elektrotehnika (2007) Rigas Tehniskaja
universitaté (RTU), ar izcillbu absolvéjis RTU
magistrantdru (2009), iegdstot inZzenierzinatnu
magistra gradu energétikd un elektrotehnika.
No 2009. I1dz 2017. gadam bijis elektroinze-
nieris un projektu vaditajs uznémuma AS “Sil-
tumelektroprojekts”, piedalijies vairakos lielos
projektos, ka ari vairaku Latvijas parvades
sistémas operatora AS “Augstspriegumu tikls”
un arzemju 330/110/20/10 kV apaksSstaciju

PROMOCIJAS DARBS

ENERGOSISTEMAS DARBIBU
IETEKMEJOSO PROCESU
PROGNOZESANA

Energétikas institdts

Aizstavéts

2020. gada 29. junija

Vaditaji

profesors Dr. habil. sc. ing. Antans Saulus Sauhats
vados8ais pétnieks Dr. sc. ing. Romans Petric¢enko

Promocijas darba zinatniska un praktiska novitate

Izstradati detalizéti matematiskie modeli Latvijas
elektroenergijas razoSanu ietekméjoSo procesu
prognozéeésanai.

Pieradtta rdpnieciskas programmatiras Thermoflow
izmantoSanas iespéja termoelektrocentralu modelu
izveides sakuma stadija. Veikta modelu verifikacija,
un pieradita to izmantoSanas iespé&ja reZzimu
optimizacijas noldkos. Veikta Latvijas
energosistémas efektivitati ietekmé&joSo procesu
korelacijas analize, identificéti procesi, kurus saista
spéciga korelacija.

Piedavati, pamatoti un verificéti (uz Rigas
pilsétas

pieméra bazes) lielo centralizétas apkures sistému
siltuma pieprasijuma prognozéSanas algoritmi.
Algoritmos izmantots maksligais neironu tikls
(MNT) un polinomu aproksimacija (PA), ka arl
abu minéto metozu kombinacija. Pamatotie MNT un
PA parametru izvéles algoritmi ir vérsti uz
prognozésanas kladu minimizéSanu.

Noveértéta nadkamas dienu prognozu kladu ietekme uz
energosistémas pelnu un iespéjamam lektrostaciju
realo jaudu atkapém no planotajam vértibam.
Piedavati, pamatoti un verificéti Daugavas Udens
pieteces Plavinu HES adenskratuvé prognozésanas
algoritmi. Algoritmos izmantots MNT un sniegta
prognoze stohastiskd forma, izdodot rezultatu ka
iespéjamo tdens pieteces realizaciju kopumu.

rekonstrukciju un modernizaciju projektos. Paraléli

dar-bam uznémuma no 2014. lidz 2017. gadam
piedalijies RTU pétniecibas projektos.
Paslaik strada Rigas pilsétas siltumapgades uzné-
muma AS “RIGAS SILTUMS”, piedaloties projektos
“Biokurinama katlumajas ar katlu jaudu 40MW izbave
siltumcentralé “Imanta™ un “Siltumcentrales “Dau-
gavgriva” biokurinama ddenssildamo katlu ar jaudu
2x4 MW izbdve”. Galvenas pétniecibas jomas:
energosistémas darbibas prognozéSana, maksligais
neironu tikls.
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DOCTORAL THESIS

FORECASTING OF PROCESSES
INFLUENCING THE OPERATION
OF THE POWER SYSTEM

Institute of Power Engineering

Thesis defended
June 29, 2020

Supervisor
Professor Dr. habil. sc. ing. Antans Saulus Sauhats
Senior Researcher Dr. sc. ing. Romans Petric¢enko

The results of the research of this Thesis are as follows.

Detailed mathematical models have been developed
for forecasting the processes that influence
electricity production in Latvia.

The  possibility to use the  Thermoflow
industrial software at the initial stage of combined
heat and power plant model creation has been
proved. Model verification has been performed and
the possibility

of using models for regime optimisation has been
proved.

Correlation analysis has been conducted regarding
the processes that influence the efficiency of the
Latvian power system. Processes linked by a strong
correlation have been identified.

Algorithms for forecasting the heat demand of
large district heating systems have been proposed,
substantiated and verified (based on the example
of the city of Riga). The algorithms use an artificial

neural network (ANN) and polynomial
approximation (PA) as well as a combination of the
two methods.

The influence of day-ahead forecasting errors on
the profit of the power system and on the potential
deviations of the real capacities of power plants
from the planned values has been evaluated.
Algorithms for forecasting the inflow from river
Daugava at the reservoir of Plavinas HPP have been
proposed, substantiated and verified. The
algorithms use an artificial neural network and
provide a forecast in stochastic form, issuing the
result as the set of possible water inflow
realisations.

ABOUT

Dmitrijs Sobolevskis was born in 1985, in Riga, Latvia. In
2007, he graduated from Riga Technical University
(RTU) with a Bachelor's degree of Engineering Science
in Electrical Engineering. In 2009, he received a Mas-
ter's degree of Engineering Science in Electrical Engi-
neering with distinction from Riga Technical University.
From 2009 till 2017, he was an electrical engineer and a
project manager in JSC “Siltumelektroprojekts”. From
2014 to 2017 he took part in RTU research projects.
Currently D. Sobolevskis is working in the Riga city heat
producing company JSC “Rigas siltums” and partic-
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ipating in projects “Construction of biofuel
heating plant with capacity of 40 MW in ther-
mal power plant “Imanta” and “Construction
of biofuel water heating boiler with a capacity
of 2x4 MW in heating plant “Daugavgriva”. His
main research areas are forecasting of power
system operation, artificial neural network.
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PAR AUTORU

A. Sobolevskis dzimis 1989. gada Riga. leguvis
inZenierzinatnu bakalaura gradu energétika un
elektrotehnika (2011) Rigas Tehniskaja univer-
sitaté (RTU). Ar izcilibu absolvéjis RTU magis-
trantdru un ieguvis inZenierzinatnu magistra
gradu energétika un elektrotehnika (2013). No
2009. Idz 2011. gadam stradajis par elek-
tromontieri AS “Augstsprieguma tikls” un AS
“Sadales tikls”. 2013. gada sacis stradat

projek-téSanas nozaré AS
“Siltumelektroprojekts”. No 2014. Iidz 2015.
gadam piedalijies studentu apmainas

programma Inter-Academic Network

PROMOCIJAS DARBS

VISVAJAKO TIKLA ELEMENTU
NOTEIKSANA ENERGOSISTEMAS

Enerdétikas institdts

Aizstavets

2020. gada 29. junija

Vaditaja

profesore Dr. sc. ing. Inga Zicmane

Promocijas darba galvenais mérkis ir piedavat metodi,
kas lauj noteikt pret aréjam ietekmém jutigakos tikla
parametrus un to attieclbas ar EES parametriem.
So informaciju var izmantot, lai uzlabotu EES darba
raksturojumus (uzticamibu un vadamibu), nosakot
EES jutigdkos elementus (mezglus un Iinijas). Lai
atrisinatu So uzdevumu, izmantotas Jakobi matricas
un mezglu vaditspé&jas singularas analizes metodes.
Tas neprasa veikt statistiskos testus un aplukot
daudzus aréjo ie-darbtbu scenarijus, tadéjadi

novértéSanas process klust daudz vienkarsaks.

Promocijas darba zinatniska novitate

Energétikas sektora attistibas pareizos virzienus var
izvéléties, balstoties uz detalizétiem EES stacionaro
un parejas rezimu pétijumiem, ieskaitot statisko
stabilita-ti. Taja pasa laika janem véra elektroenergijas
sisttmas faktoru kopums, struktdra un iesp&jamais
stavoklis. Sakumpunkts ir noteiktas prasibas
energosistémai un, attiecigi, aprikojumam un vadibas
sistémam.

Promocijas darba pétijums veltits elektroenergijas tiklu
vajako punktu noteikSanai, ka arT liela méroga véja sta-
ciju integracijas ietekmei uz energosistémas stabilitati.

Erasmus Mundus |l Baltkrievijas Nacionalaja tehniskaja
universitaté Minska. Galvenais stazéSanas meérkis bija
padzilinat zindSanas energosistemu stavokla noverte-
Sanas un analizes joma, ieskaitot vajako tikla elementu
noteikSanu elektroenerdijas sistémas. 2014. gada bija
RTU Energétikas institGta pétnieks.
A. Sobolevskis ir Latvijas Elektroenergétiku un energo-
bavnieku asociacijas un Latvijas Dzelzcelnieku biedri-
bas SertificeSanas centra sertificéts inZenieris. Paslaik
strada inzeniertehnisko sistému projektéSanas un bav-
niecibas uznémuma SIA “Citrus Solutions” par
projekté-Sanas inZenieri un bavprojektu dalas vaditaju.
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DOCTORAL THESIS

DETECTION OF THE MOST VULNERABLE
NETWORK ELEMENTS IN POWER
SYSTEMS

Institute of Power Engineering

Thesis defended
June 29, 2020

Supervisor
Professor Dr. sc. ing. Inga Zicmane

The main aim of this dissertation is to propose a
method for detecting network parameters that are
most sensitive to external influences, determining their
relation to EPS parameters. This information can be
used to improve the behavioural characteristics of the
EPS (reliability and controllability) by finding the most
sensitive areas of EPS - nodes and lines. Singular
Jacobian matrix and nodal conduction analysis
methods are used to solve the issue that do not require
statistical testing and a large number of variants
of external exposure scenarios, thus significantly
simplifying the estimation process.

Novelty of the Doctoral Thesis and Basic Results

The formation of the right directions for the
development of power industry can be carried out
on the basis of detailed studies of stationary and
transitional modes of the electric power system,
including static stability. At the same time, the
complex of factors, structure and possible state of the
electric power system must be taken into account. The
starting point is setting of the requirements for the
power system and, accordingly, for the equipment and
control systems.

This research is devoted to the detection of most
vulnerable points of electricity networks as well as to
the impact of integration of large-scale wind farm in
the power system, in terms of sustainability.

ABOUT

Aleksejs Sobolevskis was born in 1989, in Riga. In 2011,
he received a Bachelor's degree in Power and Electrical
Engineering from Riga Technical University (RTU).
In 2013, he graduated from RTU with a cum laude
Master’s degree in Power and Electrical Engineering. In
2009, he worked at JSC “Augstsprieguma tikls” and in
2011 served as an electrician at JSC “Sadales tikls”. In
2013, he began working in the field of engineering at
JS “Siltumelektroprojekts”. Between 2014 and 2015, he
took part in student exchange program Inter-Academic
Network Erasmus Mundus Il in Belarusian National
Technical University in Minsk. The purpose of the
internship was to gain deeper knowledge in the field of
evaluation and
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analysis of electric power systems, including
identification of weak network elements. In
2014, A. Sobolevskis was a researcher with the
Institute of Power Engineering.
A. Sobolevskis is certified as an engineer
by the Latvian Association of Power
Engineers and Energy Constructors and
the Certification Centre of the Society of
Latvian Railwaymen. Currently, he is a design
engineer and the Head of the Department of
Construction Projects of “Citrus Solutions”
Ltd, a company that specializes in design and
construction of engineering and technical
systems.
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PAR AUTORU

R. OlekSijs dzimis 1990. gada Riga. Rigas
Tehniskaja universitaté (RTU) ieguvis B. sc.
(2012) un Mg. sc. (2014) gradu. Péc RTU ab-
solvéSanas sacis karjeru Latvijas nacionalaja
energokompanija AS “Latvenergo”, un kop$

PROMOCIJAS DARBS

KOMBINETA CIKLA ENERGOBLOKU
ELEKTRISKO IEKARTU MODERNIZACIJA
DARBIBAS PIELAGOSANAI MUSDIENU
ELEKTROENERGIJAS TIRGUS PRASIBAM

Energétikas institlts

Aizstavets

2020. gada 29. junija

Vaditajs

asoc. profesors Dr. sc. ing. Olegs Linkevics

Veikts pétijums par kogeneracijas staciju galveno
elektroiekartu incidentu un bojajumu céloniem, ka art
statistiku. Pétijuma izstradata jauna aprékinu meto-
dologija, izmantojot empiriskas formulas, lai izvértétu
elektrostacijas darbibas rezimu ietekmi uz galveno
elektroiekartu atteiCu biezumu, k& art lautu noteikt to
raditas izmaksas.

Izstradata metodologija esoSo elektrostaciju
piedavato modernizacijas risinajumu, kas lauj izpildrt
RfG  prasi-bas, tehniskajai un ekonomiskajai
novértésanai.

Analizéti dazadi CCGT paligpakalpojumu snieg3anas
ri-sin@jumi  un aprékinatas iespéjamas izmaksas
spriegu-ma kontroles, primaras frekvences kontroles
un inerces nodroSinasanas sniegSanai.

Izstradata un parbaudita metodologija PV deneracijas
un tas iespéjamas izmantoSanas novértéSanai termo-
elektrostacijas paSpatérina, izmantojot Rigas TEC-2 PV
sistému, kas tika uzstadita eksperimenta veikSanai,
datus. Metodologija izmanto PV ikstundas generaciju
un elektroenergijas paspatérina apjomus PV sistémas
lietderibas novertéSanai termoelektrostacija.

ST metodologija tika paplasinata, lai optimizétu BESS
darbibu kombinacija ar PV generaciju, ka arT autonoma
darbibas rezim3a, lai nodroSinatu zemakas termoelek-
trostaciju elektroenergijas paspatérina izmaksas. Me-
todologija parbaudtta, izmantojot vésturiskos stundas
datus.

Izstradata un parbaudita CCGT darbibas plano$anas
uzlabo$anas metodologija, kas balstita uz papildu ie-
nakumiem, ko nodroSina paligpakalpojumu snieg3ana,
izmantojot stundas vésturiskos datus. Lai novértétu
CCGT galveno elektroiekartu attei€u biezumu un ar to
saistitds nepieejamibas izmaksas, kas ir saistitas ar
darbibas plana izmainam, iegatie aprékinu rezultati
izmantoti ieprieks izstradatas empiriskas izteiksmeés.

2016. gada ir TEC Tehniskas dalas vecakais
elektro-inzenieris, stradajot ar jauniem tikla
kodeksiem un pétot kogeneracijas elektrostaciju
elektroiekartu modernizacijas iespéjas.
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DOCTORAL THESIS

MODERNISATION OF ELECTRIC
EQUIPMENT OF COMBINED CYCLE UNITS
FOR ADAPTION TO NEW ELECTRICITY
MARKET REQUIREMENTS

Institute of Power Engineering

Thesis defended
June 29, 2020

Supervisor
Assoc. Professor Dr. sc. ing. Olegs Linkevi€s

The study on incident and failure causes as well as
statistics of main electrical equipment of combined
heat and power plant was conducted. Within the
study, new calculation methodology, which uses
empirical formulas to evaluate the influence of power
plant operating modes on outage rate, as well as
evaluation of associated outage costs, were developed.

A methodology for technical and economic evaluation
of the proposed solutions for modernization, which
allows to fulfil RfG requirements of existing power
plants, has been developed.

Various solutions of ancillary service provision from
CCGT were analysed and possible costs of voltage
control, primary frequency control, and inertia services
provision were calculated.

A methodology for evaluation of PV generation and its
possible contribution to self-consumption of the
thermal power plant has been developed and verified
using the data from the PV system installed in Riga
TEC-2 as an experiment. The methodology uses PV
hourly generation and electricity self-consumption
volumes for feasibility evaluation of PV system in a
thermal power plant.

The developed methodology was extended to optimize
the BESS operation in combination with PV generation
as well as in standalone operation mode to ensure
lower costs for thermal power plant electricity self-
consumption. The methodology was verified using
historical hourly data.

A methodology for CCGT operation planning
enhancement, based on additional income from
ancillary service provision, has been developed and
verified on hourly historical data. The previously
developed empirical expressions were applied to
calculation results to evaluate the outage rate of
CCGT main electrical equipment and associated
unavailability costs due to shifting in operation.

ABOUT

Romans OleksSijs was born in 1990, in Riga. He
received BSc and M.Sc degrees from Riga Technical
University (RTU) in 2012 and 2014, respectively. After
graduatiing from RTU in 2014, he started his career at
Latvian national power utility JSC “Latvenergo”, and
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since 2016, he has been senior electrical
engineer of TPP Technical Department,
working with new network codes and
researching possible ways of modernisation
of cogeneration power plant electrical
equipment.
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E-PASTS
kristaps.locmelis@gmail.com
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PAR AUTORU

K. Lo€melis dzimis 1980. gada Liepaja. Kops 18
gadu vecuma savu profesiondlo dzivi un
izglitibu ir saistijis ar energétiku, sakot darba
gaitas “Latvenergo” koncerna struktdrvienibas
un studijas Rigas Tehniskaja universitaté (RTU).
leguvis inZenierzinatnu bakalaura gradu elek-
trozinatné (2001) un inZenierzinatnu magistra

PROMOCIJAS DARBS

LATVIJAS ENERGOEFEKTIVITATES
POLITIKA APSTRADES RUPNIECIBAI
PAREJA UZ EIROPAS ZALO KURSU

Vides aizsardzibas un siltuma sistému institits

Aizstavets

2020. gada 1. jdlija

Vaditaja

profesore Dr. habil. sc. ing. Dagnija Blumberga

Promocijas darba mérkis — noveértét Latvijas energéti-
kas politikas ietekmi uz rlpniecibas sektoru un sniegt
rekomendacijas turpmakiem politikas instrumentiem
konteksta ar sasniedzamajiem ES un Latvijas mérkiem
attieciba un klimata neitralitati.

Zinatniska izpéte balstas Latvijas energoefektivita-tes
politikas dazado izpausmju kopsakaribu analizé,
piemérojot dazadas zinatniskas izpétes metodes un
integréjot izpétes rezultatus rekomendaciju izstradei
turpmakiem politikas instrumentiem. Promocijas
darba piemérotas vairakas metodikas (statistiskas
datu apstrades, sisttmdinamikas, salidzino$as
analizes) dazado politikas izpausmju pétiSanai, kas
integrétas cita cita.

Praktiska vertiba

» Promocijas darba gatds atzinas un secinajumi ir
noderigi  Latvijas energoefektivitates  politikas
pilnveides procesa, ievérojot I1dzSinéjos pieticigos
ripnieciskas energoefektivitates sasniegumus Latvija
un sagaidamo mérku pieaugumu nakamajas
desmitgadés, jo TpaSi pareja uz klimata neitralitati
2050. gada. Vadoties no autora pieredzes un
zinasanam, ST ir pirma reize, kad energoefektivitates
politika ir pétita, izmantojot plaSsu metozu
loku, aptverot gan makroekonomiskos nozaru
parametrus, gan individualu IEmumu modelésanu.

» Promocijas darba izstradatas metodikas |auj
novértét rdpniecibas nozaru energointensitati,
CO: intensitati, energoefektivitates potencialu un
salidzinat tos savstarpéji, ka arT ar citam valstim.
Izstradatas metodikas ir praktiski lietojamas
zinatniskaja pétnieciba un energétikas politikas
veidosana.

gradu energétika un elektrotehnika (2004) RTU. Kop$
2006. gada profesionadlais darbs ir saistits ar
energéti-kas  politikas analizi  un  regulacijas
parraudzibu Eiro-pas Savieniba un Latvija, stradajot
vadoSos amatos “Latvenergo” koncerna sabiedribas.
Sobrid ir Latvija lielaka sadales sistémas operatora
AS “Sadales tikls” padomes priek§sédétajs.
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DOCTORAL THESIS

LATVIA'S ENERGY EFFICIENCY POLICY
FOR THE MANUFACTURING INDUSTRY
IN THE GREEN DEAL TRANSITION

Institute of Energy Systems and Environment

Thesis defended
July 1, 2020

Supervisor
Professor Dr. habil. sc. ing. Dagnija Blumberga

The objective of this research is to assess the impact
of Latvia’s energy policy on the industrial sector and
to provide recommendations for further policy
improvement in the context of the EU and Latvia’s
long-term goals to achieve the climate-neutrality.

The research is based on the analysis of various
implications of Latvia’s energy efficiency policy by
applying different research methods and integrating
the research results for the development of
recommendations for future policy instruments.

Several methods (statistical data processing, system
dynamics, benchmarking analysis) are applied in the
research to study different policy implications which
are interrelated and integrated into each other.

Based on the author’'s experience and knowledge,
this is the first time that energy efficiency policy has
been studied using such a wide range of methods,
covering both macroeconomic industry parameters
and individual decision modelling.

Practical Significance

» The findings and conclusions gained in the research
are useful to improve Latvia’s energy efficiency
policy, taking into account the so far modest
achievements of industrial energy efficiency in Latvia
and expected increase in targets in the coming
decade, especially in the transition to climate
neutrality by 2050.

e The methodologies developed in the research
allow to assess the energy intensity, CO: intensity,
energy efficiency potential of industrial sectors
and benchmark with each other as well as with
industrial sectors of other countries. The
developed methodologies are practically
applicable in scientific research and energy policy
making.

ABOUT

Kristaps LoEmelis was born in 1980, in Liepaja. Since

the age of 18, he has associated his professional life

and education with energy sector. He started his
career in a structural unit of Latvenergo Group and
studied at Riga Technical University. In 2001, he

received his Bachelor’s degree in Electrical Engineering

and in 2004 his Master's degree in Energy and
Electrical Engineering from Riga Technical University.
Since 2006, his professional work has been related to
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industrial energy efficiency, energy policy,
the European Green Deal, industrial energy
intensity and CO: intensity

E-MAIL
kristaps.locmelis@gmail.com
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the analysis of energy policy and overview of
the regulatory environment in the European
Union and Latvia — he took leading positions
in the companies of Latvenergo Group.
Currently, Kristaps Lo¢melis is the Chairman
of the Supervisory Board of the largest
distribution system operator in Latvia, JSC
“Sadales tikls”.
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Lauma.Zihare@rtu.lv,
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PAR AUTORI

L. Zihare dzimusi 1986. gada Riga. leguvusi ba-
kalaura gradu vadibzinatné (vide un uznéméj-
darbibas vadiba; 2011) Latvijas Universitates
Ekonomikas un vadibas fakultaté un magistra
gradu vides zinatné (2016) Rigas Tehniskaja
universitaté (RTU). Ir RTU Vides aizsardzibas
un siltuma sistému institGta, kur strada kop$s
2016. gada, vadoSa pétniece un docente. Pé&t-
niecibas intereses skar bioekonomiku, tirgus un
ekonomisko noveértéjumu, daudzkritériju
analizi,

PROMOCIJAS DARBS

BIORESURSU PAREJA UZ
ILGTSPEJIGU BIOEKONOMIKU

Vides aizsardzibas un siltuma sisteému institits

Aizstavets

2020. gada 24. augusta

Vaditaja

profesore Dr. habil. sc. ing. Dagnija Blumberga

Zinatniska konsultante
vadosa pétniece Dr. sc. ing. Anna Kubule

Promocijas darba mérkis ir izstradat integréjoSu meto-
diku ilgtspéjigas bioekonomikas novértésanai, izman-
tojot bioresursu parejas novértéjumus, lejupejosas
un augsSupé&josas pieejas, transdisciplinaru analizi un
nepietiekami izmantoto biomasas potencialu. Darba
galvenais ieguldijums izriet no integrétas daudzlimenu
pieejas, kura nemti véra tehniskie, socialekonomiskie,
vides un tirgus aspekti.

Promocijas darba zinatniska nozime

Darbam ir liela zinatniska nozime Latvijas un starptau-
tiskaja konteksta, jo bioresursu parejas izpéte un ana-
[ize ir aktuala bioekonomikas attistibas pé&tijjumu joma.
Saja darba ir izstradatas un aprobétas tris inovativas
metodes. Pirma metode paredzéta bioekonomikas
efektivitites meériSanai, otro var izmantot inovaciju
parneses novértéSanai, treSo — bioresursu vértibas
novértédanai. Sis darbs var kalpot par vadlinijam
turpmakiem zinatniskiem pétijumiem par bioekonomi-
kas attistibu un bioresursu novértéjumiem bioresursu
vértibas novértéSanai ar holistiskas analizes pieeju.

Promocijas darba praktiska nozime

Darbam ir liela praktiskd nozime Latvijas un Eiropas

konteksta. Pétijuma rezultati piedava jaunu

daudzlime-nu pieeju, kas var sniegt nozimigu
ieguldTjumu: politikas veidotajiem efektivakai
bioekonomikas attistibas cela noteikSanai;

e regionu ITmenT — pasvaldibam, kas cinas ar invazivo
sugu apsaimniekosanu, piedavajot jaunu parvaldibas
planu un bioresursu vértibas skatijumu;

» sabiedribai par efektivu resursu izmantosanu;

» zinatnes un pétniecibas kopienai, kas veic pétijumus
par saistitam témam un av izmanto8T projekta
zinatniskos atzinumus turpmakajos pétijumos lauk-
saimniecibas un mezsaimniecibas joma.

bioresursu izmantoSanu, ilgtspéjigu attistibu,
produktu ar augstaku pievienoto vértibu izpéti un
invazivo augu sugu izmanto$anu. Piedalijusies vairak
neka devinos nacionalos un starptautiskos zinatniskos
projektos, to-starp programma “Apvarsnis 2020” par
bioekonomiku, aprites ekonomiku, biomasas
novértéSanu un inova-tivu produktu komercializaciju,
energijas patérétaju vadisanu. Ir 21 publikacijas un tris
monografiju autore. Latvijas Zinatnu padomes
eksperte vides inZenierija un energétika (2020-2023).
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DOCTORAL THESIS

BIORESOURCE TRANSITION TOWARDS
SUSTAINABLE BIOECONOMY

Institute of Energy Systems and Environment

Thesis defended
August 24, 2020

Supervisor
Professor Dr. habil. sc. ing. Dagnija Blumberga

Scientific consultant
Lead researcher Dr. sc. ing. Anna Kubule

The aim of the Doctoral Thesis is to develop an
integrative methodology for the assessment towards
sustainable bioeconomy through bioresource transition
assessments using top-down and bottom-up
approaches, transdisciplinarity analysis, and use of
underused biomass potential. The main contribution of
the Thesis ascends from an integrated multi-level
approach that considers technical, socio-economic,
environmental and market aspects.

Scientific Significance

The Thesis is of high scientific significance in the Latvian
and international context due to the fact that the
investigation and analysis of bioresource transition is a
topical research area of bioeconomy development.
Three innovative methods have been developed and
approbated within this Thesis. The first method is
intended for bioeconomy efficiency measurement, the
second can be used for innovation transition
assessment and the third — for bioresource value
assessment.

Practical Significance

The Thesis is of high practical significance in the

Latvian and European context. The research results

provide a novel multi-level approach which can provide

2asigpiHeRsY tRAKERVTIPRietermining a more efledive
bioeconomy development path;

- at a regional level for municipalities with invasive
species new management plan and bioresource
value notion;

« for society in effective use of resources;

- for scientific and research community in the
agricultural and forestry fields who carry out
research on related topics and can employ
the scientific findings of this project in their
further research.

ABOUT

Lauma Zihare was born in 1986, in Riga. In 2011, she
received a Bachelor's degree in Management Science
(Environment and Business Management) from the
University of Latvia and in 2016, a Master’s degree in
Environmental Science from Riga Technical University.
Lauma Zihare is a senior researcher and docent with
the Institute of Energy Systems and Environment,
Riga Technical University, where she works since 2016.
Her research area topics include bioeconomy, market,
and economical assessments, multi criteria analysis,
bioresource use, bioproduct with higher
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Lauma.Zihare@rtu.lv,
lauma.zihare@outlook.lv
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added value assessments, sustainability, and
invasive plant species. She has participated
in more than nine national and international
scientific  projects and contract works,
including Horizon2020 on bioeconomy, circular
economy, biomass evaluation and innovative
product commercialization, demand side
management. She is the author of more than
21 publications and three monographs. She has
been Latvian Council of Science expert from
2020 till 2023 in environmental engineering
and energy.
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PAR AUTORI

A. Fridrihsone dzimusi 1987. gada Riga. legu-
vusi bakalaura gradu Kimijas inzenierzinatné
(2010) un magistra gradu vides zinatné (2012)
R1gas Tehniskaja universitaté. Ir Latvijas Valsts
koksnes Kimijas institdta Poliméru laboratorijas
vado$a pétniece, kur strada kops 2010. gada.

PROMOCIJAS DARBS

APRITES CIKLA NOVERTEJUMS
POLIURETANU IEGUSANA IZMANTOTIEM
ATJAUNOJAMO IZEJVIELU POLIOLU
MONOMERIEM

Vides aizsardzibas un siltuma sisteému institits

Aizstavets

2020. gada 27. augusta

Vaditaji

profesors Dr. sc. ing. Francesco Romagnoli vadoSais
pétnieks Dr. sc. ing. Ugis Cabulis

Pétijuma sniegti zinatniski pamatoti rezultati par kon-
krétu no atjaunojamam, Latvija pieejamam izejvielam
izgatavotu produktu — rapsSu ellas dietanolamida un
rapSu ellas trietanolamina esteru poliolu — ietekmi uz
vidi. Rapsu ellas biopoliolu razoSanas inventarizacija
balstita laboratorijas apstaklos eksperimentali iegttos
datos, kur poliolu sintézes process ir ticis validéts pilo-
trazoSanas apjoma. lzstradatie rapSu ellas biopolioli ir
demonstréti un tikusi validéti izsmidzinama PU parkla-
juma razoSana un cietu PU putuplastu siltumizolacijas
materialos. Sis ir svarigs aspekts no atjaunojamam
izejvielam razotu produktu attistiba, jo ne visi tehnolo-
giskie risinajumi tiek sekmigi pilnveidoti un pierada savu
veiktspéju gala lietojuma. Pétijuma prezentéta pilniga
un preciza rap$u ellas biopoliolu ekologisko raksturlie-
lumu kvalitativa un kvantitativa analize. Ta palidzés
mazinat informacijas trGkumu par NOP ekologiskajiem
raksturlielumiem. NOP aprites cikla inventarizaciju
iesp€jams izmantot arT citos pétijumos, lai salidzinatu
dazadus biopoliolus, to tehnologiskas razosanas risina-
jumus un no tiem izrietoSas ietekmes uz vidi.

ACN rezultati lauj secinat: salidzinot no rapsu ellas
razotus poliolus ar naftas kimijas polioliem, Saja darba
analizetajiem biopolioliem “no Sdpula Iidz vartiem” ACN
uzrada ieguvumus apkartéjai videi. Pieradits kumula-
tivais energijas, tostarp kumulativais neatjaunojamas
energijas, pieprasijuma ietaupiljums. leglts apstiprina-
jums apgalvojumam par ieguvumiem apkartéjai videi,
ko rada zemakas SEG emisijas biopoliolu razoSanas
procesa.

legutie rezultati palidzés sekmét nakotnes bioekonomi-
kas politikas attistibu un [Emumu pienemSanas proce-
sus ES ITmen.

Galvenie zinatniskas darbibas virzieni ir poliuretana
materiali no ilgtspéjigdm izejvielam un $o materialu
aprites (dzives) cikla novértéjums. Vairak neka 20 pub-
likaciju autore, regulari prezenté savu pétijumu
rezultd-tus starptautiskas zinatniskas konferences.
Sanémusi L'oreal Baltic stipendiju “Sievietém
zinatné” (2018).


mailto:anda.fridrihsone@gmail.com

DOCTORAL THESIS

LIFE CYCLE ASSESSMENT
OF RENEWABLE POLYOL MONOMERS
FOR POLYURETHANE PRODUCTION

Institute of Energy Systems and Environment

Thesis defended
August 27, 2020

Supervisors
Professor Dr. sc. ing. Francesco Romagnoli
Lead Researcher Dr. sc. ing. Ugis Cabulis

This research provides science-based results on the
environmental impacts of the specific bio-based
product — rapeseed oil diethanolamide and rapeseed oil
triethanolamine ester polyols — produced in Latvia from
the locally available feedstock. The inventory of
rapeseed oil-based polyol production is based on the
experimental data at a laboratory where the polyol
synthesis process has been validated at pilot-scale
production. Moreover, the developed rapeseed oil-based
polyols have been demonstrated and validated for
spray-applied PU coating production and rigid
PU foam thermal insulation, which is an important
aspect in the bio-based product development, as not all
technological approaches yield successful up-scaling
and demonstration in the end application. The research
offers a complete and accurate identification and
quantification of the environmental performance of the
rapeseed oil-based polyols. It will contribute to filling
the lack of information on the environmental
performance of NOPs. Moreover, the NOPs LCI can be
used in other research studies to compare different bio-
based polyols, their technological production approach
and resulting environmental impact.

The LCA results conclude that for analysed bio-polyols,
a cradle-to-gate LCA showed environmental benefits
for bio-based polyols produced from rapeseed oil
compared to petrochemicals polyols. The savings in
cumulative energy demand, including non-renewable
cumulative energy demand, were demonstrated.
The claimed environmental benefits in lower GHG
emissions for bio-polyol production have been justified.

The results will contribute to supporting the future
bioeconomy policies and decision-making at the EU
level.

ABOUT

Anda Fridrihsone was born in 1987, in Riga. She
received a Master’s degree in Environmental Science
from Riga Technical University in 2012; previously, in
2010, she had obtained a Bachelor's degree in
Chemical Engineering from Riga Technical University.
A. Fridrihsone is a leading researcher with the Polymer
Laboratory of the Latvian State Institute of Wood
Chemistry, where she has been working since 2010. Her
main research

Anda
Fridrihsone

RESEARCH INTERESTS

life cycle assessment, bioeconomy,
polyurethane (PU), sustainable
feedstock for polymer materials

E-MAIL
anda.fridrihsone@gmail.com

https://doi.org/10.7250/9789934224782

interests are polyurethane materials from
sustainable raw materials and the life cycle
assessment of these materials. A. Fridrihsone
is the author of more than 20 publications and
regularly presents the results of her research
at international scientific conferences. In 2018,
A. Fridrihsone received the L Oreal Baltic for
Women in Science Fellowship.
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PAR AUTORU

K. Spalvins dzimis 1992. gada. leguvis dabas-
zinatnu bakalaura gradu (2014) un magistra
gradu (2016) biologija Latvijas Universitaté.
So-brid galvenais pétniecibas virziens ir
biodegra-déjamu blakusproduktu izmantoSana
dazddu ellas un  proteinus  razojoSo
mikroorganismu kultivésana. Ir Rigas
Tehniskas universitates Vides aizsar- dzibas
un siltuma sistému institata pétnieks

PROMOCIJAS DARBS

VIENSUNU PROTEINU UN VIENSUNU ELLU
RAZOSANA NO AGROINDUSTRIALAJIEM
BLAKUSPRODUKTIEM

Vides aizsardzibas un siltuma sistému institits

Aizstavets

2020. gada 31. augusta

Vaditaja

profesore Dr. habil. sc. ing. Dagnija Blumberga

Akvakultlras nozare ir pasaulé lielakais jiras produk-tu
piegadatajs, kas turpina strauji augt un palielinat
razoSanas apjomus. Tomér akvakultira paslaik iz-
mantota zivju bariba tiek razota no sastavdalam, kas
nav pieejamas pietiekama daudzuma, tieSi konkuré ar
lauksaimniecibas teritorijam, apdraud sugu
daudzveidi-bu, veicina klimata izmainas, rada veselibas
problémas saimniecibas audzétam zivim un samazina
audzéto zivju produktu uzturvértibu. Lidz ar to ir
nepiecieSami risinajumi, kas aizvieto Iidz Sim
izmantotas baribas
ar daudz ilgtspéjigakiem risindjumiem. Probléma ir
aktuala, jo pétijuma tiek analizéti un talak izstradati
la-baki tehnologiskie risinajumi, kas ir vien$lnu proteini
un viensdnu ellas, kas razotas no biologiski
noardamiem blakusproduktiem.

Promocijas darba izstrades laika tika raditi vairaki
zinatniskie jauninajumi:

. pirmo reizi zinatniskaja literatira apkopoti,
kategorizéti un aprakstiti vienuviet visi viensdnu
protetniem un viensunu ellam piemeérotie

agroindustrialie blakusprodukti;

+Latvijas Patentu valde apstiprindjusi patenta pie
teikumu par inovativu vienSdnu ellas ekstrakcijas
tehnologiju;

+ eksperimentali iegdta augstaka Iidz Sim zinota Yar-
rowia lipolytica biomasas koncentracija, k& galveno
oglekla avotu izmantojot izlietotu cepSanas ellu, lai
razotu vienSdnu proteinu; eksperimentos iegutas |oti
augstas Yarrowia lipolytica biomasas koncentracijas
(57,37 g/L);

* liegdtaja Yarrowia lipolytica biomasa uzkrajas zemas
toksiskd malondialdehida (MDA) koncentracijas
(2,32 mg MDA / kg), salidzinot ar koncentracijam,
kas sakotnéji tika noteiktas pasa WCO (30,87 mg
MDA / kg); iepriek§ nav zinots par méginajumiem
sa-mazinat MDA ar mikrobialo fermentaciju
palidzibu.

un lektors. Cetru gadu laika publicgjis 16 zinatniskas
publikacijas, ir viena patenta Iidzautors. Saja laika bijis
Cetru bakalaura un tris magistra darbu vaditdjs. Iz-
mantojot savu pieredzi mikro un molekularaja biologija
un biotehnologijas, piedalijies piecu zinatnisko projektu
izstradé. Ir projekta “Omega-3” idejas autors un galve-
nais realizétajs. Projekta tiek izstradata tehnologija,
ka no létiem agroindustrialajiem blakusproduktiem
varétu razot ar omega-3 taukskabem bagatas ellas.


mailto:Kriss.Spalvins@rtu.lv

DOCTORAL THESIS

SINGLE-CELL PROTEIN AND SINGLE-
CELL OIL PRODUCTION FROM AGRO-
INDUSTRIAL BY-PRODUCTS

Institute of Energy Systems and Environment

Thesis defended
August 31, 2020

Supervisor
Professor Dr. habil. sc. ing. Dagnija Blumberga

The aquaculture industry is the world’s largest
supplier of seafood which continues to grow rapidly
and increase in production volumes. However, the
fish feed currently used in aquaculture is produced
from ingredients that are not available in sufficient
quantities, compete directly over agricultural areas,
threaten species diversity, contribute to climate
change, cause health problems for farmed fish, and
reduce the nutritional value of farmed fish products.
Consequently, solutions are needed to replace the
feed used so far with more sustainable solutions. The
problem is topical because the study analyses and
further develops better technological solutions, which
are single-cell proteins and single-cell oils produced
from biodegradable by-product.

During the development of the dissertation, several
scientific novelties have been created:

* For the first time in the scientific literature, all agro-
industrial by-products and residues suitable for the
cultivation of microorganisms are collected,
categorized, and described in one source.

* A patent for an innovative single-cell oil extraction
technology has been submitted to and accepted by
the Patent Office of the Republic of Latvia.

* The highest reported Yarrowia lipolytica biomass
concentrations were achieved when SCP production
was done with waste cooking oil used as the main
carbon source. The batch experiments showed very
high biomass concentrations of yeast Yarrowia
lipolytica in the medium (57.37g/L).

* The resulting Yarrowia lipolytica biomass
accumulated low concentrations of toxic
malondialdehyde (MDA) (2.32mg MDA/kg) when
compared to concentrations initially detected in the
WCO itself (30.87mg MDA/kg). Attempts of
decreasing MDA via microbial fermentations
have not been previously reported.

ABOUT

Kriss Spalvind was born in 1992. He received a
Bachelor's degree of Natural Sciences in Biology in
2014 and a Master's degree of the same specialty
in 2016 from the University of Latvia. His current
research focuses on use of biodegradable by-
products in cultivation of various oleaginous and
protein rich microorganisms.
KriSs Spalvins is a researcher and lecturer with the
Institute of Energy Systems and Environment,
Faculty of Electrical and Environmental Engineering,
Riga Technical University. Throughout his 4 years at
RTU,

Kriss

\'4

S
Spalvins

RESEARCH INTERESTS

single cell protein, single cell oil,
agricultural waste, industrial waste,
aquaculture, resource availability
analysis, waste cooking oil

E-MAIL
Kriss.Spalvins@rtu.lv

https://doi.org/10.7250/9789934224867

he published 16 scientific publications and
is a co-author of 1 patent. During this time,
KriSs also supervised 4 bachelor’s theses and 3
master’'s theses. Having experience in micro
and molecular biology and biotechnology, he
has participated in 5 scientific projects. KriSs is
the author of the idea and main implementer
of the Omega-3 project in the framework of
which a technology is developed to produce
oils rich in omega-3 fatty acids from cheap
agro-industrial by-products.
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L. Pastare dzimusi 1990. gada Riga. leguvusi
bakalaura gradu (2012) vides zinatné Rigas
Tehniskaja universitaté (RTU). Magistra grads
vides zinatné dubultdiploma programma ieguats
gan RTU, gan Vilnas Gedimina tehniskaja uni-
versitaté (2014). Par magistra darbu “Multikri-
tériju analize ilgtspéjigai biogazes razoSanai no
makroalgém Latvijas apstaklos” iegita Vernera
fon Simensa izcilibas balva.

PROMOCIJAS DARBS

ALGU IZMANTOSANAS NOVERTEIJUMS
BIOGAZES RAZOSANAI LATVIJA

Vides aizsardzibas un siltuma sisteému institits

Aizstavets

2020. gada 3. septembr1

Vaditajs

profesors Dr. sc. ing. Francesco Romagnoli

Promocijas darbam ir augsta zinatniska vértiba, jo
ir izstradata jauna metodologija algu izmanto$anas
novértéSanai biogazes razosanai. Izstradata metodo-
logija kombiné eksperimentali noteiktu algu energétis-
ko vértibu ar ietekmes uz vidi un izmaksu novértéjumu
biogazes stacijas darbindSanai. Metodologija ietver
energétiskos, vides un ekonomiskos aspektus, izteiktus
devinos kritérijos, kas novérté scenarijus, nemot véra
[Iemumu pienémeju pieskirto svarigumu.

Darba izstradato modeli var izmantot arT citas valstis
un regioni, lai veiktu pieejamo algu sugu novértéjumu
biogazes razoSanai.

Izstradata metodologija aprobéta ar Latvijas situaci-
jas analizi, izmantojot tris lokali pieejamas algu sugas.
Jaunu atjaunojamo energoresursu izmanto$ana ir
batiska, lai sasniegtu ES un Latvijas definétos mérkus
klimata un energétikas nozarés 2030. gadam, ka arT
veicinatu valsts energétisko neatkaribu. Atjaunojamie
energoresursi var palidzét nosegt pieaugoso energijas
patérinu vai aizstat fosilos energoresursu.

Darba izstradato modeli un iegldtos rezultatus var
izmantot pasvaldibu, nacionalas un regionalas politi-
kas plano$ana, jo tas sniedz padzilinatu ieskatu algu
ka atjaunojamo energoresursu izvértéSana gan no
energétikas, gan vides, gan ekonomiskajiem
aspektiem. lzstradatd metodologija var ietaupit laiku
un resursus, veicot plasa méroga scenariju analzi. Ta ir
elastiga un lauj Iémumu pienéméjiem un projektu
izstradatajiem likt uzsvaru uz tiem kritérijiem vai
aspektiem, kas tiem svarigaki.

Novértéjuma metodologijas izmantoSanas rezultati
sniedz papildu informaciju ne tikai paSiem projektu
izstradatajiem, bet arm citam pasvaldibam, valstim un
regioniem. Darba izveidoto metodologiju ir iesp&jams
papildinat, aprobét un izmantot art citu alternativu
substratu novértéSanai biogazes razoSanai.

L. Pastares darba pieredze iegdta gan Vides aizsar-
dzibas un vides risindjumu institGta, gan valsts iesta-
dés, gan privataja sektora. Péc studijam L. Pastare
strada Vides risinajumu institata par vadoSo pétnieci,
vadot un piedaloties dazados pétniecibas un saimnie-
ciskajos projektos ilgtspé&jibas jautdjumu risinasana.


mailto:Laura.Pastare@gmail.com

DOCTORAL THESIS
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Thesis defended
September 3, 2020

Supervisor
Professor Dr. sc. ing. Francesco Romagnoli

The Doctoral Thesis has a high scientific significance,
as a novel methodology for evaluating algae use for
biogas production has been developed. The
methodology combines the experimental energetic
value determination of algae with the evaluation of
environmental impact (LCA) and cost-effectiveness
(LCCA) of biogas plant operation. The combination

of experimental research with biogas plant life
cycle modelling is a novel approach in evaluation of
algae as a new substrate for biogas production. The
methodology combines 9 criteria across three aspects
(energetic, environmental, and economic) taking into
account weights assigned by decision-makers.

The developed methodology can be used in the Baltic
Sea region countries and internationally to evaluate
the potential of different local algae species use for
biogas production.

The use of experimental energetic value determination
within the methodology fills in the missing data of
energetic values for algae species not studied for
biogas production before.

The developed methodology is approbated in a case
study of 3 locally available algae species in Latvia.

The development of new renewable resources is of
high importance in achieving the goals of the
European Union as well as its member states like
Latvia for year 2030 in climate change and energy
sectors. Renewable energy resource use can help cover
the increasing energy demand or completely replace
fossil fuel use. As most renewable resources are used
locally, the increase of renewable resource use also
increases energetic independence of countries and
regions. The developed methodology and the results
from it can be used at municipal, national or regional
level policy planning, as it gives insight into algae use
for energy production in aspects like energy efficiency,
environment and economics. As the methodology
combines several important aspects, it can save time
and resources for a large-scale evaluation of possible
scenarios.
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Laura Pastare was born in 1990, in Riga. She obtained
a Bachelor's degree in Environmental Science from
Riga Technical University in 2012. In 2014, she received
a Master's degree in Environmental Science after
graduation from a double-diploma programm in Riga
Technical University and Vilnius Gediminas Technical
University. Her Master Thesis “Multi-criteria analysis
of sustainable use of macro algae for biogas
production in Latvia” was awareded the Wernen von
Siemens Excellence award.
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The work experience of Laura Pastare includes
working in the Insitute of Energy Systems and
Environment, governmental institutions and
private sector. Currently Laura Pastare is a
lead researcher with the Institute
for Environmental Solutions where she is
participating in scientific and indutrial
projects regarding sustainability solutions.
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PAR AUTORU

|. Zaltis dzimis 1992. gada Smiltené. leguvis
inZenierzinatnu bakalaura gradu (2014) un
inZenierzinatnu magistra gradu elektrozinatné
(2016). Abi nosleguma darbi sanemusi LEEA
Atzinibas rakstus.
Kop$ 2016. gada strada Rigas Tehniskas uni-
versitates Enerdétikas institGta par pétnieku.
Ir

PROMOCIJAS DARBS

MODELA PARAMETRU
IDENTIFIKACIJAS METODES
PIELIETOSANA ELEKTROPARVADES
LINIJU PRETAVARIJU AUTOMATIKA

Energétikas institlts

Aizstavets

2020. gada 12. novembr1

Vaditajs

asoc. profesors Dr. sc. ing. Aleksandrs Dolgicers

Parvades linijas ir neatnemama parvades tikla sastav-
dala, kas nemitigi paklauta antropogénas un dabigas
izcelsmes bojajumu riska faktoriem, tapéc parvades
[Tniju aizsardzibai un automatikai jabat maksimali
robustai un droSai. Mdsdienas parvades [nijam lietota
distantaizsardziba un dala no bojajuma vietas noteik-
Sanas metodém izmanto nepilnigu mérijjumu kopu, kas
var izraisit to kladainu vai nekorektu darbibu, ja bojaju-
mam ir liela parejas pretestiba.

Minéto distantaizsardzibas un bojajuma vietas no-
teicéju, kas izmanto vienpuséjus mérijumus, trikumu
novérSanai piedavats lietot modela parametru
identifi-kaciju, realizéjot $1s funkcijas ar optimizacijas
palidzibu. Pieejamas informacijas apjoma
palielinajums panakts, izmantojot visus pieejamos
mérijjumus no kontrolétds apakSstacijas, tadda veida
izvairoties no talsakaru tiklu nepiecieSamibas, un otru
parametru identifikdcijas posmu pirmsavarijas rezima
laika, kas ir I1dzigs boja-juma rezima parametru
identifikacijas posmam, bet izmanto nelinearu tikla
modeli, lai ievérotu regulatoru ietekmi. Promocijas
darba aprakstiti ari simetrisko sastavdalu un
topologiskas modeléSanas metodés balstiti
pirmsavarijas un avarijas reZzimu modeléSanas
panémieni, kas dod iespéju izmantot paplasinato mé-
rmumu kopu. Piedavatad metode plasi testéta dazados
scenarijos, vienlaikus salidzinot divas dazadas optimi-
zacija izmantoto mérijjumu izvéles stratégijas. Darba
piedavato metodi un tas rezultatus iespé&jams izman-
tot arT citam aizsardzibas un automatikas funkcijam,
ka tas paradits, izstradajot adaptivu vienfazes auto-
matiskas atkalieslég3anas algoritmu.

Piedavato metodi var izmantot, izstradajot robustus
bojajuma vietas noteikSanas, distantaizsardzibas un
vienfazes automatiskas atkalieslégSanas algoritmus
un ierices. So metodi iespéjams arT modificét talak vai
tieSa veida izmantot citu parvades [iniju automatikas
un aizsardzibas funkciju attistiSanai.

autors vai I1dzautors 15 indeksétam publikacijam un
tris Latvijas patentiem. Par promocijas darbu 2020.
gada ieguvis Latvijas Zinatnu akadémijas un AS
“Latvener-go” Gada balvu jaunajiem zinatniekiem.
Galvenie pét-niecibas virzieni saisttti ar
elektroenergétisko sistému modelésanu,
relejaizsardzibu, automatiku un gazes apgades
sistému modelésanu.
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DOCTORAL THESIS

APPLICATION OF ESTIMATION
OF MODEL PARAMETERS

FOR PROTECTIVE AUTOMATION
OF TRANSMISSION LINES

Institute of Power Engineering

Thesis defended
November 12, 2020

Supervisor
Associate Professor Dr. sc. ing. Aleksandrs Dolgicers

Transmission lines are indispensable part of power
transmission system, which are highly exposed to fault
risk factors of environmental and anthropogenic
nature.

In order to overcome these drawbacks of one-
terminal-based distance protection and fault location
methods, it is proposed to use a technique of estimation
of unknown power system model parameters,
solving these problems as optimisation tasks. The
scope of available information is extended by
incorporation of all measurements, available from
the controlled substation, thus eliminating
the necessityof long-distance communication
networks, and by a separate stage of parameter
estimation during the pre-fault regime, which is similar
to estimation of fault parameters but operates with a
nonlinear model reflecting the influence of
governors. The Thesis provides modelling tools for
both pre-fault and differentfault regimes based on
symmetrical component and topological
modelling methods to accommodate the increased
measurement scope. The proposed method was
extensively tested considering two different strategies
for the selection of measured parameters used by the
optimisation. The proposed method and its results
are not limited to the fault location or distance
protection, as the developed technique was also
used to create a new method of an adaptive
single-phase automatic reclosing algorithm.

The proposed method can be used as a base for
creation of robust algorithms and devices for the fault
location, distance protection and single-phase
automatic reclosing. It can also be modified or directly
implemented  for different  transmission line
automation and protection problems. The modelling
tools described in the Thesis can be used for further
analysis and development of relay protection and
automation.
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studies in RTU programme “Power and Electrical
Engineering”, lvars received a Bachelor's Degree in
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author of 15 indexed publications and 3
Latvian patents. For his Doctoral Thesis he
received a Young Researchers Award of
Latvian Academy of Sciences and Latvenergo.
His main fields of study are modelling of power
systems, relay protection, automation and
modelling of gas transmission systems.
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K. Baltputnis dzimis 1991. gada Erglos. leguvis
inZzenierzinatnu bakalaura gradu elektrozinatné
(2013) un inZenierzinatnu magistra gradu ener-
gétika un elektrotehnika (2015) Rigas Tehniska-
ja universitaté (RTU). Kops 2015. gada strada
RTU Energétikas institata. Sobrid K. Baltputnis
ir 8T institGta vadosSais pétnieks un piedalas vai-
raku valsts pétijumu programmas “Energétika”

PROMOCIJAS DARBS

LEMUMATBALSTA METODES,
ALGORITMI UN RIKI ELEKTROENERGIJAS
TIRGUS DALIBNIEKIEM

Enerdétikas institdts

Aizstavets

2020. gada 12. novembr1

Vaditaji

profesors Dr. habil. sc. ing. Antans Saulus Sauhats
asoc. profesors Dr. sc. ing. Olegs Linkevics

Elektroenergijas tirgi ir nozimigs riks moderno energo-
sistemu efektivas darbibas nodroSinasana. Tie lauj tir-
gus dalibniekiem maksimizét ieguvumus no tirdzniect-
bas, taja pasa laika palielinot art kop€&jo labumu. Tomér
tirgus dalibniekiem nepiecieSams optimizét procesus,
lai nezaudétu konkurences cina ar citiem tirgotajiem.

Promocijas darba zinatniska novitate

e lIzstradats dazadiem lietojumiem piemérots energi-
jas akumulacijas stacijas rezZimu planoSanas modelis.
Nord Pool tirgus Latvijas tirdzniecibas apgabala
datos balstita gadijumu izpéte parada, ka, lai gan
elektroenergijas tirgus cenu izkliedi esos$as lielap-
joma energijas uzglabasanas stacijas var efektivi
izmantot, ta ir drizadk nepietiekama tadu jaunu staci-
ju bavniecibai, kas nodarbotos tikai ar cenu svarstibu
izmantoSanu, un batu nepiecieSami papildu ienému-
mi no citiem avotiem (pieméram, paligpakalpojumu
sniegSana parvades sistémas operatoriem). Kaskade

« esoSu hidroelektrostaciju reZimu optimi-zacijas
vairakposmu algoritms ir pilnveidots ar dinamiskas
programmé&sSanas moduli hidroagregatu izvélei un
daudzkritériju optimizacijas iespéju. lz-stradatais
kopéjais modelis un to TstenojoSais riks ir pieméroti
[[dzekli arT turpmaku pétijumu veikSanai.

» Elektroenergijas tirgus cenu ietekmé&joso faktoru un
kogeneracijas staciju lomas analize papildina eso$o
zinattbu par valsts atbalsta ietekmi wuz tirgu,
apliecinot, ka atseviSskos gadijumos Sads atbalsts
elektrostacijam var bat labvéligs elektroenergijas
galalietotajiem, tomér arT paradot, ka to ir gan ie-
spéjams, gan nepiecieSams parskatrt.

» Piedavats skaitloSanas resursu mazietilpigs sil-
tumslodzes prognozésanas algoritms, kas ir Tpasi
piemérots tadiem lietojumiem, kur svariga atra
rezultatu iegGSana. Ir testéti un novértéti dazadi st
modela parametri.

un ES pétniecibas un inovacijas atbalsta programmas
“Apvarsnis 20207 projektu TstenoSana.
Galvenie pétifjumu virzieni ir elektrostaciju darbibas
modeléSana un optimizacija, enerdijas akumulacijas
tehnologiju lietojums un dazadu ar elektroenergijas
tirgiem saistitu jautdjumu izpéte, tostarp — jaunu
tiklu pakalpojumu izstrade un pieprasijuma reakcijas
agre-gatoru integracija elektroenergijas tirgos.
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Thesis defended
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Electricity markets are an important tool in ensuring

efficient operation of the modern power systems. They

enable market participants to maximize the benefits they
can receive from trading, at the same time bringing welfare

improvements to the market as a whole.

The Scientific Novelty

Karlis
Baltputnis

= An energy storage scheduling model suitable for a

number of applications has been devised.

Case

studies based on data from the Latvian bidding area of

the Nord Pool market showed that, while the price
the power plant optimization, energy

spread there can be efficiently exploited for

profitable operation of existing large-scale storage
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plants, it is unlikely sufficient for the construction of new

plants for price-arbitrage alone, and additional revenue

streams would need to be explored.

E-MAIL

karlis.baltputnis@rtu.lv

< A multi-stage cascaded hydropower plant scheduling
algorithm has been improved with an application
of dynamic programming for unit selection and
multi-objective considerations. The overall model and

its implementing tool are well suited for further

research endeavors.

- The assessment of electricity

market  price

https://doi.org/10.7250/9789934225093

peculiarities and the role of combined heat and
power plants in it adds to the literature on state

support impact on the electricity market

confirming that in some instances such support can
consumers, but,

be beneficial to electricity
nevertheless, it can and should be reassessed.
< A computationally inexpensive heating demand

by

forecasting algorithm has been proposed, well suited for
applications where model running time is of essence.
Furthermore, several parameters of the model have

been tested and their usefulness assessed.
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Karlis Baltputnis was born in 1991, in Ergli. He received
a Bachelor's degree of Engineering Science in
Electrical Science in 2013 and a Master's degree in
Power and Electrical Engineering in 2015 from Riga
Technical University. He has been working at the
Institute of Power Engineering of RTU since 2015.
Currently, he is a senior researcher and takes part in
various projects of the National Research Program
“Energy” and EU Research and Innovation program
Horizon 2020.

The main areas of his research are the
modelling and optimization of power plant

operation, energy storage technology
application, and various topics related to
electricity markets, including the

development of new grid services and the
integration of demand response aggregators
in electricity markets.
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Z. Broka dzimusi 1983. gada Riga. Rigas Tehnis-
kaja universitaté ieguvusi inzZenierzinatnu
baka-laura gradu elektrozinatné (2012) un
magistra gradu energétikd un elektrotehnika
(2014), sanemot diplomus ar izcilibu. Kop$
2014. gada ir RTU Energétikas institata
pétniece, piedalas dazadu nacionadla un
starptautiska méroga
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profesors Dr. habil. sc. ing. Antans Saulus Sauhats

Pédéjo desmit gadu laika Baltijas valstu elektroenergi-
jas tirgi, kas paredzéti vairumtirdzniecibai nakamas un
kartéjas dienas ietvaros, ir veiksmigi integréti Zie-
melvalstu elektroenergijas tirgd. Tomér balansésanas
tirgus integracija sakusies vien nesen Iidz ar vienota
Baltijas balanséSanas tirgus atvérSanu 2018. gada, kas
atbilst arT regionalo balansé$ana apgabalu izveides
tendencém Eiropas Savieniba. Baltijas energosistému
sinhronizacija ar kontinentdlas Eiropas tiklu planota
2025. gada. Tuvojoties Sim terminam, parvades sisté-
mas operatori ir atzinusi vajadzibu péc lielakas vietéjo
balanséSanas resursu iesaistes.

Promocijas darba galvena uzmaniba pievérsta energo-
sisttmas elastibas uzlaboSanai, izmantojot patérina
resursu elastibu un optimiz€jot balanséSanas procesu
kopuma. Darba piedavata optimala balanséSanas
rezervju aktivizacijas stratégija, ko iespéjams ieklaut
Baltijas parvades sistémas operatoru darba procesa,
kur tradicionali dispeCeru darbs balstits galvenokart
uz cilvékresursu izmantoSanu. Novértéti ieguvumi, ko
Latvijas energosistémas darbiba, tas ekonomiskuma un
planoSana var sniegt patérina reakcijas (DR)
izmantoSa-na. Tas paveikts, detalizéti modelgjot
iekartas ar patéri-na vadibas iespéjam Latvijas
energosistémas konteksta. Visbeidzot, izstradats riks
DR ekonomiskajam novérté-jumam no galalietotaja
viedokla. Tas var bdt noderigs, lai pamatotu DR
izmantoSanas ekonomisko lietderibu un piesaistitu
jaunus dalibniekus Baltijas balanséSanas tirgum. L1dz ar
to tiktu palielinata tirgus likviditate un uzlabota
energosistémas elastiba kopuma. Promocijas darba
izstradati vairaki riki un metodes patérina reakci-jas
vértibas noteikSanai Latvijas energosistéma. Lidzte-kus
ar optimizétu balanséSanas procesu tas var palidzét
uzlabot Latvijas un Baltijas energosistému elastibu.

zinatnisko projektu 1stenoSana un ir vairak neka 20 zi-
natnisko publikaciju autore. P&tijumi galvenokart versti
uz dazadu energosistémas un elektroenergijas tirgus
darbibas aspektu optimizaciju. Par promocijas darba
at-spogulotajiem pétijumiem 2020. gadad sanémusi
Latvijas Zinatnu akadémijas un AS “Latvenergo” balvu
jaunajiem zinatniekiem.
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During the last decade, Baltic electricity markets
for wholesale trading in the day-ahead and intraday
timeframe have been well-integrated with the Nordic
power market. However, integration of balancing
markets has been started only recently with the
launch of the common Baltic balancing market in
2018, in line with the EU-wide trends on establishing
regional balancing areas. As the 2025 deadline for
synchronisation with the Continental Europe grid
approaches, the Baltic transmission system operators
have recognised the need to involve more local
balancing resources.

This Doctoral Thesis is focussed on the improvements
of power system flexibility through employment of
demand-side resources and optimisation of the overall
balancing process. An optimised activation strategy of
reserves is proposed, which can be part of the Baltic
TSOs’ workflow, where traditionally only human-based
dispatching has been employed. Furthermore, the
assessment of operating, planning and economic
benefits obtainable from demand response (DR)
in the Latvian power system is provided through
detailed modelling of a DR-enabled technology for the
Latvian case study. Finally, a robust tool for an
economic assessment of DR from the end-user point-
of-view has been developed. This can be useful for
establishing a business case for DR and attracting
new market participants to the Baltic balancing
market, thus increasing market liquidity and improving
the overall system flexibility. Hence, the Doctoral
Thesis provides an array of tools and methods on
establishing the value of demand response in the
Latvian power system. Along with the optimised
balancing process, this can aid in improving the
flexibility of the Latvian and Baltic power systems.
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Zane Broka was born in 1983, in Riga. She holds a
Bachelor's Degree of Engineering in Electrical Science
(2012) and a Master’s Degree in Power and Electrical
Engineering (2014) from Riga Technical University
where she received the diplomas with distinction. Since
2014, she has been a researcher with the RTU Institute
of Power Engineering. As she has been involved in
various national and international scientific projects
and having
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authored more than 20 peer-reviewed scientific
publications, her research studies are mostly
focused on optimisation of various power
system and electricity market related aspects.
In the end of 2020, she was granted the annual
early carrier scientist award of the Latvian
Academy of Sciences and Latvenergo AS for
her achievements in power engineering
research.
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PAR AUTORI

K. Balina ieguvusi dabaszinatnu bakalau-
ra gradu (2012) un dabaszinadtnu magistra
gradu (2014) biologija Latvijas Universitaté.
ERASMUS+ apmainas programma studéjusi

ja-ras biologiju Algarves Universitaté
(Portugale) un staZéjusies Orhasas
Universitates  (Danija) Jadras ekologijas

institata. Ir vairaku COST

PROMOCIJAS DARBS

BALTIJAS JURAS MAKROALGU
BIORAFINERIJA

Vides aizsardzibas un siltuma sisteému institits

Aizstavets

2020. gada 10. decembrt

Vaditaja

profesors Dr. sc. ing. Francesco Romagnoli

Promocijas darba mérkis ir veikt integrétu pétijumu, lai
novértétu Latvija pieejamo jaras makroalgu ie-
spéjamo lietojumu biorafinérija: noteiktu potenciali
izmantojamas jdras makroalgu sugas, noskaidrotu
iespéjamo biomasas pieejamo daudzumu un meklétu
virzienu jdras makroalgu izmantoSanai, lai tas klatu
par tautsaimniecibas dalu un tiktu atzitas par
nozimigu biomasas veidu.

Promocijas darbam ir augsta zinatniskd nozime gan
Latvijas, gan starptautiskd meéroga. Biorafinérijas
koncepcija izstradata, apvienojot no jaras makroalgém
ieglstamos produktus un jaunakas tehnologijas.
Izveidojot jiras makroalgu audzésanas laboratoriju,
ir palielinata Latvijas pétniecibas kapacitate. Jaras
makro algu audzé&Sanas parametru noteikSana lauj
audzét joras makroalges laboratorijas apstaklos un
veikt makroalgu pavairo$anas procesus. Detalizéti
izstradatas vadlinijas par jiras makroalgu audzésanu
lauj nodot S8is zindSanas un attistit citu jdras
makroalgu audzésanu citas laboratorijas. Promocijas
darba ie-gitie rezultati aizpilda esoSas zinasanu
nepilntbas par joras makroalgu audzésanu, tos var
izmantot par bazi, lai turpinatu pétniecibu.

Promocijas darba praktiska nozime

Pétijumi par joras makroalgu audzéSanu un apstradi
ir nozimigs ieguldijums, lai sasniegtu Latvijas un ES
definéto Zilas izaugsmes stratégiju un ES Zilas ekono-
mikas koncepciju. Jlras resursu pardomata izmantoSa-
na ilgtermina atvieglo sauszemes biomasas resursiem
radito slogu.

Promocijas darba izstradatas vadlinijas var izmantot,
planojot vietéjas un regionalas planoSanas stratégijas,
jo tas sniedz padzilinatu ieskatu jaunu jaras makroalgu
audzésanas un apstrades iekartu izveidé. Biorafinérijas
koncepciju ar stipro un vajo pusu, draudu un iespé-
ju (SVID) noveértéjumu var izmantot k& instrumentu
jaras makroalgu parstrades uznémumiem, lai planotu
iespéjamas juras makroalgu izmanto$anas iespéjas.
Biorafinérijas koncepciju var papildinat un izmantot art
citu biomasas veidu izmantosanai.

starptautiskds sadarbibas atbalsta programmas
akciju dalibniece. 2018.-2020. gada bijusi Salaspils
novada domes Attistibas dalas vides inzeniere. Bijusi
Ri1gas Teh-niskas universitates Elektrotehnikas un vides
inZenierzi-natnu fakultates Vides aizsardzibas un
siltuma sistému institita pétniece.


mailto:kbalina88@gmail.com

DOCTORAL THESIS
BALTIC SEAWEED BIOREFINERY

Institute of Energy Systems and Environment

Thesis defended
December 10, 2020

Supervisor
Professor Dr. sc. ing. Francesco Romagnoli

The overall aim of the present Doctoral Thesis is
to perform an integrated research to evaluate the
potential application of the biorefinery concept for
seaweed species available in Latvia. More specific, this
Thesis is devoted to identification of potential
seaweed species, finding out the possible amount of
biomass, and searching for the direction for seaweed
utilization so that it constitutes part of the national
economy and is recognized as a significant type of the
biomass.

The Thesis is of high scientific significance for Latvia
and in international context. Biorefinery concept was
developed by bringing together potentially available
seaweed end- - products and state of the art
technologies.

The level of Latvian research capacity was increased
by setting up a seaweed cultivation laboratory.
Determination of seaw eed cultivation parameters
allows to cultivate seaweeds in laboratory conditions
and carry out reproduction processes. Detailed
guidelines of seaweed cultivation allow to transfer
this knowledge and develop other seaweed cultivation
in other facilities. The results obtained in the research
can be used to continue research and fill the existing
knowledge gaps on seaweed growing.

Practical Significance

Studies on seaweed cultivation and processing are a
significant contribution in reaching Latvian and EU
defined Blue Growth strategy and EU Blue Economy
Concept. Smart utilization of marine resources in the
long term facilitates the burden put on terrestrial
biomass.

The guidelines proposed in the Thesis can be applied in
the development of local and regional planning
strategies providing an in-depth insight in setting up
new seaweed cultivation and processing facilities. The
biorefinery concept with the evaluation of strengths
and weaknesses, threats and opportunities can be used
as a tool for seaweed processing companies to plan
potential seaweed utilization pathways. The biorefinery
concept may also be supplemented, applied, and used
for utilization of other types of the biomass.

ABOUT

Karina Balina received a Bachelor’s degree of Natural
Sciences in Biology in 2012 and a Master’s degree of
the same specialty in 2014. During the ERASMUS+
Exchange program K. Balina studied marine biology at
the University of Algarve in Portugal and did an
internship in the Department of Bioscience — Marine
Ecology of Aarhus University in Denmark. K. Balina
has participated in several COST European
Cooperation
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in Science and Technology actions. From 2018
untii 2020, K. Balina has been an
environmental engineer with the Development
Department of Salaspils Municipality. K. Balina
has been
a researcher with the Institute of Energy
Systems and Environment, Faculty of Electrical
and Environmental Engineering, Riga Technical
University.
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PAR AUTORI

L. Asere dzimusi 1991. gada. leguvusi
inZenierzinatnu bakalaura gradu
elektrozinatné (2012) un magistra gradu
vides zinatné (2014) Rigas Tehniskaja
universitaté (RTU). ERASMUS apmainas
programmas laikd L. Asere studéja
Turinas

PROMOCIJAS DARBS

ENERGOEFEKTIVITATES UN IEKSTELPU
GAISA KVALITATES DILEMMA IZGLITIBAS
IESTAZU EKAS

Vides aizsardzibas un siltuma sistému institlts

Aizstavets

2020. gada 17. decembri

Vaditaja

profesore Dr. sc. ing. Andra Blumberga

Pétijuma veikti iekstelpu gaisa kvalitdtes un klimata
meérijumi realas izglitibas iestadés, kuras ieviesti ener-
goefektivitates pasakumi, lai novértétu energoefektivi-
tates un iekStelpu gaisa kvalitates dilemmu un sniegtu
ieskatu Sis problemas célonsakaribas. Balstoties uz
Siem mérijjumiem, ka art uz telpu apmeklétaju un ap-
saimniekotadju intervijam, darba izstradats sistémdina-
mikas modelis ar vairdkiem moduliem, ar Kkuru
palidzibu iespéjams novértét energoefektivitdtes un
iekStelpu gaisa kvalitates dilemmu izglitibas iestades
un tas ietekmi uz valsts klimata mérku sasniegSanu un
valsts ilgtermina labklajibu.

Lidz Sim zinatniskaja periodika nav atrastas publikaci-
jas par $adu modeléSanas riku. Ar izstradata simulaci-
jas modela palidzibu iespé&jams veikt tddas uzvedibas
célonsakaribu analizi, ko generé kompleksa, nelineara
sistema ar kavéjumiem. Modela struktara ieklauti Cetri
at3kirigi publiska sektora éku fondi, bavniecibas uzné-
mumu tirgus un ta mijiedarbiba ar energoefektivitates
pasakumiem, nemot véra siltinaSanas izmaksas, daza-
di ventilacijas sistemu veidi, izglttibas sistemas ITmeni
no pirmsskolas I1dz augstskolai, skolénu un studentu
veiktspéja, algu veidoSanas darba tirgd atkariba no
vértéjuma skola vai augstskola, iek§zemes kopprodukts
un siltumnicefekta gazes. Modela struktdra
papildinata ar dazadiem politikas instrumentiem, ar
kuru palidzi-bu ir iespé&jams maintt modela uzvedibu.
Izstradatais simulacijas modelis ir universals, to var
izmantot citds pasaules valstls un regionos, lai
analizétu dilemmu.

Meklgjot risinajumu dilemmai, darba veikta izmaksu un
ieguvumu analize razojoSam patérétdjam, un ta sniedz
ieskatu, pie kadiem nosacijumiem razojo$s energijas
patéretajs var klat par tads risinajumu, vienlaikus sa-
mazinot ietekmi uz klimatu, tadu nesamazinot valsts
labklajibu.

Politehniskaja institita enerdijas taupiSanas un
termala komforta tehnologijas ékas. Ir RTU
pétniece un vides konsultaciju uznémuma “Vides
eksperti” projektu vaditaja. Galvenas pétniecibas
intereses ir energoefektivitates un iekstelpu gaisa
kvalitates dilemma izglttibas iestazu ékas.



DOCTORAL THESIS

ENERGY EFFICIENCY - INDOOR AIR
QUALITY DILEMMA IN EDUCATIONAL
BUILDINGS

Institute of Energy Systems and Environment

Thesis defended
December 17, 2020

Supervisor
Professor Dr. sc. ing. Andra Blumberga

Indoor air quality and climate measurements have
been carried out in real education institutions that
have introduced energy efficiency measures in order to
assess the energy efficiency — indoor air quality
dilemma, and provide insight into causal links of the
problem. Based on these measurements, as well
as interviews between visitors and operators of
the premises, a system dynamics model has been
developed within the framework of the work. The
model includes a number of modules to assess the
energy efficiency — indoor air quality dilemma in
educational institutions, along with its impact on the
achievement of the country’s climate objectives and
the country’s long-term prosperity.

So far, no publications on such modelling tools have
been found in the scientific periodicals. The developed
simulation model allows for a causal analysis of
the behaviour generated by the complex, nonlinear
system with delays. The model structure includes four
different public sector building funds, the market for
construction companies and its interaction with energy
efficiency measures through insulation costs, different
types of ventilation systems, levels of education
systems from pre-school to university, student
performance, wage formation in the labour market
depending on the school or university evaluation, the
gross domestic product, and greenhouse gases. The
structure of the model is complemented by various
policy instruments that make it possible to change the
behaviour of the model. The developed simulation
model is versatile and can be used in other countries
and regions of the world to analyse the dilemma.

The cost-benefit analysis for the prosumer was done in
the work while finding the solution for the dilemma. It
provides an insight into what conditions have to be
fulfilled in order for a prosumer to become a solution
to the dilemma while reducing the impact on the
climate and without compromising the country’s well-
being.

ABOUT

Liva Asere was born in 1991, in Talsi. She graduated
from Riga Technical University (RTU) and obtained a
Bachelor's degree in Electrical Engineering and a
Master's degree in Environmental Science in 2012
and 2014, respectively. During the ERASMUS
Exchange program L. Asere studied technologies for
energy
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saving and thermal comfort in buildings in
Politechnico di Torino. She is a researcher with
RTU and a project manager of environmental
consulting company “Vides eksperti”. Her main
research interest is energy efficiency and
indoor air quality dilemma in education
buildings.
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PAR AUTORU

M. Feofilovs dzimis 1990. gada Riga. leguvis
magistra gradu vides zinatnés un inZenier-
zinatnés (2016) Erasmus+ dubultdiploma
programma Rigas Tehniskaja universitaté un
Vilnas Gedimina tehniskaja universitaté studiju
programma “Vides zinatne”. Ir RTU Vides aiz-
sardzibas un siltuma sistému institdta vado-
Sais pétnieks un Vides aizsardzibas un siltuma
sistému katedras docents. Doktorantdras

PROMOCIJAS DARBS

PILSETU IZTURETSPEJAS DINAMIKA
PRET DABAS DRAUDIEM

Vides aizsardzibas un siltuma sisteému institits

Aizstavets

2020. gada 28. decembr1

Vaditajs

profesors Dr. sc. ing. Francesco Romagnoli

Promocijas darba aktualitati raksturo pasreizéjais sta-
voklis saistiba ar klimata parmainu izraisitajam dabas
katastrofam, kas apdraud ilgtspé&jigu attistibu visa pa-
saulé. Tiek paredzéts, ka klimata parmainas butiski
pie-augs, Idz ar to palielinasies dabas katastrofu
biezums, intensitate, telpiska izplatiba un ilgums.
Turklat vides  degradacija, iedzivotaju  skaita
pieaugums, strauja urbanizacija, slikti planota pilsétu
attisttiba apvienoju-ma ar pieaugosajiem dabas
katastrofu draudiem rada augstu katastrofu risku.
Pastav daudzas sistéemas un modeli, lai novértétu ko-
pienu un infrastruktdras izturétspéju, tomér lietojums
attiecas tikai uz konkrétu gadijumu izpétes piemériem,
tadéjadi apliecinot, ka pietrikst saiknes ar pilsétu teri-
toriju politikas planoSanu.

Promocijas darba meérkis ir izstradat riku pilsétu iztu-
rétspéjas novértéSanai (pret dabas katastrofam), kas
var atbalstit pilsétu izturétspéjas veidoSanas politikas
planoSanu vietéja ITmenr.

Promocijas darba praktiska nozime

Pétijuma rezultata izveidotais riks lauj dinamiski no-
vertét pilsétu izturétspéju pret dabas katastrofam. So
riku var izmantot vietéjas pasvaldibas, lai izstradatu
savas izturétspéjas stratégijas, novértéjot turpmakas
attistibas perspektivas un novérSot esos$as zinasanu
nepilnibas pilsétu izturétspéjas politikas planosana.
Instrumenta struktdra ietver pilsétu teritoriju socialos,
ekonomiskos, vides un infrastruktiras aspektus. Tadée-
jadi, izmantojot izstradato instrumentu, tiek atbalstita
art saikne starp katastrofu riska samazinasanas jomu
un citu nozaru politikas planosanu.

Daudzdimensionald konteksta dél S8is riks lauj
salldzinat dazadu politikas stratégiju ietekmi uz pilsétu
izturét-spéju pret dabas katastrofam, pieméram,
katastrofu riska samazinasanas stratégijas, vides
snieguma uzla-boSanas vai socialas neaizsargatibas
samazinadSanas. Pilsétvides izturétspé&jas novértéSanas
rks, kas stimu-lés progresu $aja joma Baltijas regiona,
tostarp Latvija, I1dz Sim vél nav bijis izveidots.

studiju laikd bija praksé ES Kopigaja pétniecibas
centra Petené, Niderlandé, lai papildinatu iemanas
zinatniskds pétniecibas darba. Vairaku zinatnisko
rakstu autors, nepartraukti papildina zinaSanas par
nozares aktualajiem jautajumiem, piedaloties
starptautiska@s zinatnis-kas konferencés un izpétes
projektos. Galvenas pétniecibas jomas ir pilsétu
izturétspéja, aprites cikla analize un sarezditu sistému
modeléSana vides aizsardzibas konteksta.
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DOCTORAL THESIS

DYNAMICS OF URBAN RESILIENCE
TO NATURAL HAZARDS

Institute of Energy Systems and Environment
Thesis defended
December 28, 2020

Supervisor
Professor Dr. sc. ing. Francesco Romagnoli

The topicality of this research is underlined by the
current state of climate-change linked disasters
threatening sustainable development worldwide. In fact,
it is expected that climate change will significanetly
itnhcerefraesquency, intensity, spatial extent and duration

of natural hazards. Moreover, the environmental
degradation, population growth and rapid urbanization,
poorly planned urban development and insecure
livelihoods in combination with the increasing threats of
natural hazards pose high risk for disaster events.

Many frameworks and models exist to assess
and evaluate the resilience of communities and
infrastructural systems; nevertheless, the application is
limited to specific case studies, thus showing the lack
of a link with the policy planning of urban areas.

The aim of the Thesis is to develop a tool for urban
resilience assessment to natural hazards that can
support policy planning for building urban resilience at
local level.

Practical Significance

The result of this study is a tool for dynamic urban
resilience assessment to natural hazards. The tool can
be used by local governments for developing their own
resilience strategies by assessing future development
prospects and help to offset the existing knowledge
gaps in urban resilience policy planning.

The structure of the tool includes social, economic,
environmental, infrastructural and environmental
aspects of urban areas. Thus, the application of the
developed tool also supports the link of disaster risk
reduction field with policy planning of other sectors.

Within its multi-dimensional context, the tool allows to
compare the effects of different policy strategies for
building urban resilience to natural hazard, e.g.
strategies for disaster risk reduction, increase of
environmental performance or decrease of social
vulnerability. Urban resilience assessment tool that will
stimulate progress in this field is not created yet in the
Baltic region, including Latvia.

ABOUT

Maksims Feofilovs was born in 1990, in Riga. He
obtained a Master’s degree in Environmental Science
and Engineering in 2016 from the Erasmus+ double
degree programs at Riga Technical University and
Vilnius Gediminas Technical University in the study
program “Environmental Science”. Maksims holds a
leading researcher’s position at the RTU Institute of
Energy Systems and Environment and is a Docent of
the Department of Energy Systems and
Environment. During his doctoral studies, Maksims
was an intern
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at the Joint Research Centre of the European
Union in Petten, the Netherlands. He is an
author of several scientific articles and
is constantly updating his knowledge in
current issues in the field by participating
in international scientific conferences and
international research projects. His main
areas of research are urban resilience, life
cycle analysis and modelling of complex
systems in the context of environmental
protection.
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PAR AUTORU

R. Saltanovs ieguvis bakalaura (2012) un ma-
gistra (2014) gradu elektrotehnika Transporta
un sakaru institata, sanémis 2014. gada labaka
absolventa titulu. R. Saltanovam ir liela piere-
dze elektronisko ieric¢u prototipéSana. Vina va-
diba izveidots aprikojums akumulatoru impulsu
formésanai, mikroloka oksidésanas iekarta,

EFEKTIVITATES PAAUGSTINASANA

Industrialas elektronikas un elektrotehnikas
institlts

Aizstavéts

2020. gada 29. decembrt

Vaditajs

profesors Dr. habil. sc. ing. llja Galkins

Zinatniskas novitates

Veikta pilniga DD spolu izpéte bezvadu energijas
parraides rezonanses induktivas sistemas darbibas
laika. Noteikti raksturlielumu ekstremi, kas lauj iegut
optimalus darbibas parametrus.

Piedavats jauns veids, ka pieskanot rezonanses kon-
tdru bezvadu energijas parraides sistéma, izman-
tojot parslédzamas kapacitates magazinas. Par $So
risingdjumu sanemts patents.

Piedavats jauns veids, ka salagot svarstibu kontdrus
bezvadu energijas parraides rezonanses indukcijas
sistéma, izmantojot reguléjamu slodzi sekundaraja
kontdra.

Veikta izpéte bezvadu energijas parraides prototi- pam
uz rezonanses induktivas sistémas bazes, kas sastav
no 4,5 m gara cela ar 12 moduliem.

Praktiskas novitates

bezvadu energijas parraides sistémas

Energijas bezvadu parraides induktivas rezonanses
Sistémas pieskanosSanas metode, parslédzot kapaci-
tates magazinu, izmantojot pusvaditdju

atslégas.

Slodzes reguléSana energijas bezvadu parraides re-
zonanses induktivas sistemas sekundaraja kontdra,
nosakot maksimalas jaudas punktu.

Komunikacijas tikls ar pakeSu nodoSanu visparéja
informacijas vidé atgriezeniskas saites kézu organi-
z&S8anai energijas parveidotajos.

Energijas bezvadu parraides induktivds rezonanses
sistemas kompleksas pieskanosanas metode.

prototips

trans-portlidzeklim kustiba. Patlaban vins ir Rigas
Tehniskas universitates Industrialas elektronikas un
elektrotehnikas institita pétnieks. R. Saltanovam ir
vairak neka 20 publikaciju, vins ir vairaku patentu

autors. Zinatnis-kas
elektroniku,

intereses saistitas ar jaudas
mehatro-niku  un reéllaika vadibas

sistému.
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DOCTORAL THESIS

INCREASED EFFICIENCY
OF WIRELESS ENERGY TRANSFER
TO VEHICLE SYSTEM

Institute of Industrial Electronics and Electrical
Engineering

Thesis defended

December 29, 2020

Supervisor

Professor Dr. habil. sc. ing. llja Galkins

Scientific Novelties

A complete study of the characteristics of DD coils
when operating in an inductive-resonant system of
wireless power transmission has been carried out.
The extrema of characteristics were revealed, which
allowed to obtain optimal operational parameters. A
new method of tuning the resonant frequency of an
oscillatory circuit in an inductive-resonant system of
wireless power transmission using a store of
connected capacities has been proposed. For this
solution, the author was awarded a patent.

A new method for matching oscillatory circuits in an

inductive-resonant system of wireless power
transmission using an adjustable load on the
secondary circuit has been proposed.

A study of the operation of a prototype of a wireless
road based on an inductive-resonant method of
wireless energy transmission was carried out using
the example of a prototype track of 12 modules with
a total length of 4.5 m.

Practical Novelties

The method of tuning the resonant frequency of
the circuit of an inductive-resonant wireless power
transmission system by connecting a container
store using a semiconductor switch has not been
previously used in practice.

Adjustment of the load on the secondary circuit of the
inductive-resonant wireless power transmission
system in order to find the maximum power point
has not been previously used in practice.

A communication network with the transmission of
packets in a common information environment has
not previously been used to organize feedback
circuits in energy converters.

The method of complex adjustment of the
parameters of the inductive-resonant wireless power
transmission system has not been used previously in
practice.

ABOUT

Rodions Saltanovs received a Bachelor's and
Master's degree in Electrical Engineering from
Transport

and Telecommunication Institute, Riga, Lavia, in 2012
and 2014, respectively. He was awarded the title of
the best graduate of 2014. R. Saltanovs has an
extensive experience in prototyping electronic
devices. Under his leadership, the equipment was
created for impulse forming of batteries, micro-arc
oxidation installation, and the prototype of a
wireless
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Rodions.Saltanovs@rtu.lv
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system for transmitting energy to transport
in motion. Currently he is a researcher with
the Institute of Industrial Electronics and
Electrical Engineering of Riga Technical
University, Latvia. He has over 20
publications and is the holder of several
patents. His research interests are systems
for power electronics, mechatronics and real-
time control system.
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augstaka izglitiba, profesionala
kompetence, augstakas izglitibas kvalitate,
tdrisma nozares darba tirgus

E-PASTS
Agitadonina@gmail.com

https://doi.org/10.7250/9789934225420

PAR AUTORI

A. Donina dzimusi Riga. leguvusi profesionala
magistra gradu (1990) Latvijas Universitaté
un Biznesa augstskola Turiba (BAT; 2006).
Vairak neka 15 gadu ir BAT docétgja. Ir
ANO Pasaules tdrisma organizacijas TedQual
programmas eksperte. Profesionali
pilnveidojusies daudzu valstu augstskolas un
starptautiskajas institdcijas, pieméeram,

PROMOCIJAS DARBS

TURISMA NOZARES DARBA TIRGU
AKTUALAS PROFESIONALAS
KOMPETENCES ATTISTIBA
AUGSTAKAJA IZGLITIBA

Aizstavets

2020. gada 11. decembrt

Vaditajas

profesore Dr. eoc. Inga Lapina

profesore Dr. paed. Ineta Liuka

Promocijas darba aktualitati noteica nepiecieSamiba
pilnveidot Latvijas augstako izglitibu, lai veicinatu ab-
solventu nodarbinatibu.

Pétijuma teorétiskas nodalas veido plasa zinatniskas
literatGras un dokumentu analize par profesionalo
kompetenci veidojosam sastavdalam — zindSanam un
prasmém, ka arT par studiju programmu batibu un to
pilnveidei izstradatiem modeliem. Darba veikta litera-
tdras analize par studiju papildu aktivitasu batibu un
nozimigumu un izvértéta to lietoSanas prakse.
Empiris-ko dalu veido septini pétijuma posmi, kuros
secigi veikts tdrisma nozaru darba tirgus vajadzibu
novérteéjums un  augstakas izglitibas  studiju
programmu  atbilstibas  no-vértéjums.  Galvenie
rezultati atspogulo tdrisma noza-res darba tirga
nepiecieSsamo profesionalo kompetenci, pasreiz€jo
situaciju nozares augstdkds izglitibas studiju
programmas, k& arT neatbilstibu starp tdrisma nozares
darba devéju vajadzibam un absolventu augstskola
attistito profesionalo kompetenci.

Pamatojoties uz iegitajiem rezultatiem, izstradata
studiju programmu pastavigas pilnveides pieeja, kas
paredz sistémisku un secigu studiju programmu izveidi
un pilnveidi. Izstradata pieeja lauj pastavigi pilnveidot
studiju programmu ta, lai studéjoSajiem butu iespé&ja
attistit tdrisma nozaré aktudlo profesiondlo kompe-
tenci. Taja ietilpstoSais studiju programmas veidols
dod iespéju attistit nozaré nepiecieSamo profesionalo
kompetenci ne tikai normativajos aktos noteiktajas
studiju programmu pamatkomponentés, bet arT papil-
du elementos, ko veido studiju papildu aktivitates un
nozares sadarbibas programmas aktivitates.

Klingendales Starptautisko attiecibu institata,
ANO PTO u. c. Bijusi eksperte vairdku Eiropas valstu
augstskolu studiju programmu kvalitdtes pilnveidé
un starptautiskas atpazistamibas iegt$ana, veikusi
vairakus pétijjumus par tdrisma nozares darba tirgu
un taja nepiecieSamas profesiondlas kompetences
attistibu augstakaja izglitiba Latvija un arpus tas.
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DOCTORAL THESIS

DEVELOPMENT OF PROFESSIONAL
COMPETENCE IN HIGHER EDUCATION
TOPICAL FOR THE TOURISM INDUSTRY
LABOUR MARKET

Thesis defended

December 11, 2020

Supervisors
Professor Dr. eoc. Inga
Professor Dr. paed. Ineta Lika

Lapina

The topicality of the Doctoral Thesis was determined
by the necessity to improve higher education in Latvia
in order to enhance the employability of graduates.

The theoretical chapters of the study consist of a
comprehensive analysis of scientific literature and
documents on the constituent parts of professional
competence — knowledge and skills, as well as the
essence of curricula and models developed for their
improvement. The Thesis includes a thorough analysis
of the essence of extracurricular study activities and
an assessment of their practical application. The
empirical part consists of seven research stages
assessing consecutively the requirements of the
tourism industry labour market as well evaluating the
compliance of higher education curricula. The main
outcomes reflect professional competencies required
in the tourism industry labour market, the current
state of affairs
in the higher education curricula as well as reveal the
discrepancy between the needs of employers in the
tourism industry and the professional competencies
developed by graduates of higher education
institutions.

The approach of a continuous development of curricula
involving the development of a systemic and
consecutive formation and perfection of curricula has
been worked out on the basis of the acquired results.
The approach provides for continuous development of
curricula, therefore making it possible for students to
develop topical professional competencies in the
tourism industry. The curriculum design contained in
the approach provides an opportunity to develop the
professional competency required in the industry not
only in the main components established by normative
acts but also in the additional components of the
design formed by extracurricular study activities and
cooperation with the industry.

ABOUT

Agita Donina was born, raised and educated in Riga,
Latvia. She acquired her Professional Master's
degree from the University of Latvia in 1990 and
from the Turiba University in 2006. She has been a
lecturer with the Turiba University for over 15 years.
Agita Donina is an expert of the UN World Tourism
Organisation’s TedQual programme. Agita has
developed professionally at various international
universities and institutions, including the
Clingendael Netherlands Institute of International
Relations and
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UN WTO. As an expert, she has contributed
to the development of curricula and gained
international recognition of several
European higher education institutions.
Agita Donina has conducted several research
projects in Latvia and internationally
concentrating

on the issues of the tourism labour market
and the development of professional
competencies required in higher education in
this context.
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PROMOCIJAS DARBS

KOUCINGA AKTIVITASU IETEKMES
UZ UZNEMUMA SNIEGUMU
NOVERTESANAS METODOLOGIJA

Uznéméjdarbibas inzenierijas un vadibas institdts

Aizstavets

2020. gada 18. decembr1

Vaditajas

profesore Dr. oec. Natalja Lace

asoc. profesore Dr. paed. Karine Oganisjana

Darba zinatniskais jaunieguvums
1. Parskatits kouc€inga jédziens, liekot T1pasu

Angellna uzsvaru uz ta izaugsmi veicinoSo raksturu, par
ko liecina kou€u darba rezultata gudtas

v zindSanas un pieredzes transforméacijas, ko

ROSa iegdst kouc€inga dalibnieki, lai sasniegtu mérkus

un atklatu vinu potencidlu un paplaSinatu
izpratni par jaunam iespéjam.
2. lzveidota koucinga veidu un formu sistéma, kas ir

INTERESES aktuala kou€ingam uznémumos. Kouc€inga
koucings, ietekmes novértésana, tipologija izstradata, balstoties uz dazadam
metodologija, uznémuma sniegums zinatnes jomam, kontekstu un teorétisko pieeju.

3. lzpétot uznémuma attistibas virzitajspékus
E-PASTS dazadas ta dzives cikla posmos, tiem

piemeklétas dazadda veida un formas koucinga
aktivitates. Sada pieeja, izvéloties un pielagojot
koucinga veidus un formas, kas atbilst uzneémuma
attistibas virzitdjspékiem, zinatniskaja literatdra
iepriek$ nav aprakstita.

4, lIzstradata un parbaudita metodologija, lai
novértétukoucinga aktivitasu ietekmi uz
uznémuma shiegumu, nemot véra Baltijas regiona
Tpatnibas. ST ir pirma metodologija, kas sniedz
gan teorétisku ieskatu par iespéju novertét
koucinga aktivitaSu rezultatus, gan nodroSina
praktisku instrumentu, kas lauj uznémumiem
izsekot kouc€inga pienesumam.

Angelina.Rosa@rtu.lv

https://doi.org/10.7250/9789934225383

PAR AUTORI

A. Ros$a ieguvusi humanitaro zinatnu magistra A. Ro8a piedalijusies vairakos pétijumu projektos,
gradu anglu filologija (2005) Latvijas Univer- taja skaitda ESF “Rigas Tehniskas universitates
sitaté. Sobrid ir Rigas Tehniskas universitates akadémiska personala stiprindSana stratégiskas
InZenierekonomikas un vadibas fakultates specializacijas jomas” (2019-2020). Ir 16 publikaciju
docente. Galvenas pétniecibas intereses ir autore vai l1dzautore, uzstajusies 16 starptautiskas
cilvékresursu attistibas aktivitasSu ietekmes uz zinatniskas konferencés Latvija un arvalstis.

uznémuma rezultatiem novertéSana.
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DOCTORAL THESIS

THE METHODOLOGY FOR ASSESSING THE
IMPACT OF COACHING INTERACTIONS ON
A COMPANY’S PERFORMANCE

Institute of Business Engineering and Management

Thesis defended
December18, 2020

Supervisor
Professor Dr. oec. Natalja Lace
Associate Professor Dr. paed. Karine Oganisjana

Scientific Novelty

L.

ABOUT

The concept of coaching was reconsidered laying
special emphasis on its facilitating nature, which
is characterized by clients’ knowledge creation
and transformation of their experience triggered
by the coach for achieving the goals set and
disclosing clients’ potential and awareness of
new opportunities.

Types and forms of coaching, which should be
implemented in the workplace context, have
been systemized for the needs of coaching in
companies. This was carried out to achieve the
research goal vs. the previous typologies which
could not provide such a possibility, as they do
not have a focus on company’s development;
instead, they typologize coaching according
to different scientific genres, contexts and
theoretical approaches to coaching.

Having explored the driving forces which trigger
the mechanisms and processes of advancing a
company through different stages of its life cycle
and prevent from the decline, different types and
forms of coaching have been adjusted to these
drivers for accelerating them.

A methodology for assessing the impact
of coaching interaction on a company’s
Performance has been elaborated and tested
taking into consideration the specific
characteristics of the Baltic region. This is the
first methodology which gives both theoretical
insight into the possibility of assessing the
outcomes of coaching interactions, on the one
hand, and provides a practical tool which enables
companies to track return on coaching,on the
other hand.

A. Rosa received a Master's degree in English
Philology from the University of Latvia in 2005.
Currently A. Rosa holds the position of a docent with
the RTU Faculty of Engineering Economics and
Management. A. RoSa’s main research interests are
assessing the impact of human resource development
practices on the performance of a company.
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A. Ro3a has participated in several research
projects, including ESF project “Strengthening
of Academic Staff of Riga Technical University
in Strategic Specialization Areas” (2019—
2020). A. Rosa is the author and co-author of
16 publications and has given presentations at
16 international scientific conferences in Latvia
and abroad.
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majoklu politika, nekustamo Tpasumu
parvaldisana, daudzdzivoklu maja (DDzM)
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PAR AUTORI

B. Plavina dzimusi 1974. gada Kuldiga. legu-
vusi bakalaura gradu komerczinibas (1997) un
socidlo zinatnu magistra gradu (2001) Latvi-
jas Universitate, bakalaura gradu nekustama
TpaSuma parvaldiba (2007) Rigas Tehniskaja
universitaté (RTU). No 2012. Idz 2015. gadam
bijusi uznémeéjdarbibas vadibas studiju pro-
grammas direktore Kristigas vadibas koledz3a,
vairak neka 15 gadu profesionala pieredze

PROMOCIJAS DARBS

PARVALDISANAS UN
APSAIMNIEKOSANAS

PROCESU ISTENOSANAS
METODOLOGISKIE RISINAJUMI
DAUDZDZIVOKLU DZIVOJAMAM MAJAM
MAJOKLU POLITIKAS KONTEKSTA

Blvuznéméjdarbibas un nekustama Tpasuma
ekonomikas institats

Aizstavets

2020. gada 18. decembr1
Vaditaja

profesore Dr. oec. Ineta Geipele

DDzM parvaldiSanas un apsaimnieko3anas procesa
jautajumi ir kompleksa probléma, kas skar gan DDzM
iedzivotaju un Tpasnieku, gan atsevisku regionu, gan art
valsts intereses kopuma.

Promocijas darba merkis ir izstradat majoklu politikas
un DDzM parvaldiSanas un apsaimniekoSanas darbibu
informacijas savstarp&jas apmainas sistémas procesu
Tsteno$anas metodologisko risindjumu valsts, pasvaldi-
bu un parvaldiSanas uznémumu saimnieciskas
darbibas un stratégiskas plano$sanas procesu
pilnveidosanai.

Autores izveidotais majoklu politikas un DDzM par-
valdiSanas un apsaimniekoSanas procesa informacijas
aplveida plismas mijiedarbibas logiskais modelis ka
parvaldiSanas un apsaimnieko$Sanas procesu Tsteno-
Sanas metodologiskais risindjums ir batisks priek$no-
sacijums majoklu politikas un DDzM parvaldiSanas un
apsaimnieko$anas savstarpé&jas mijiedarbibas pilnvei-
doSanas veicinaSanai, ka art DDzM parvaldiSanas un
apsaimnieko3anas |émumu un risindjumu identifikaci-
jai, kas var nodroS8inat nozares ilgtspé&jigu attistibu.

Autores secindjumi un priekslikumi veicina zinatniski
lietiSko un praktisko politiskas planoSanas problémjau-
tajumu risindSanu majoklu politikas un DDzM parvaldi-
Sanas un apsaimniekoSanas joma. Nakamajos pétiju-
mos darba autore piedava izstradat kritériju sistému
valsts majoklu politikas un paSvaldibu DDzM parvaldi-
Sanas un apsaimniekoSanas stratégiju saskano$anas
uzlaboSanai.

razoSanas un nekustama TpaSuma parvaldiSanas
un apsaimniekosanas uznémumu vadisana. RTU
Inzenierekonomikas un vadibas fakultates Buavuz-
néméjdarbibas un nekustama Tpasuma ekonomikas
institita pétniece un docente. No 2009. Iidz
2016. ga-dam — Latvijas Namu parvalditaju un
apsaimnieko-taju asociacijas valdes priek§sédétaja
vietniece, no 2015.gada-— Engures novada
pasSvaldibas Engures pagasta parvaldes vaditdja.
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DOCTORAL THESIS

METHODOLOGICAL SOLUTIONS FOR
THE IMPLEMENTATION OF MULTI-
APARTMENT BUILDING MANAGEMENT
AND ADMINISTRATION PROCESSES IN
THE CONTEXT OF HOUSING POLICY

Institute of Building Entrepreneurship and Real
Estate Economics

Thesis defended
December 18, 2020

Supervisor
Professor Dr. oec. Ineta Geipele

The issues of the management and administration
process of multi-apartment residential houses (MAB)
give rise to a complex problem that affects the
interests of the residents and owners of MABs, as well
as interests of individual regions and the state as a
whole.

The objective of the Doctoral Thesis is to develop a
methodological solution for the implementation of
information exchange system processes of housing
policy and MAB management and administration
activities with the scope to improve economic and
strategic planning processes of the state and municipal
companies, as well as building management companies.

The author's logical model of interaction of
information flow between the housing policy and MAB
management and administration process as a
methodological solution for implementation of the
management and administration processes is an
essential precondition for the improvement of housing
policy and MAB management and administration
interaction, as well as identification of decisions
and solutions regarding the MAB management
and administration, which may ensure sustainable
development of the sector.

The conclusions and proposals obtained as a result of
the study contribute to the scientifically applied and
practical solution of issues regarding planning in the
field of the housing policy and MAB management and
administration. For further studies the author
proposes to develop a system of criteria for improving
the coordination between the state housing policy and
municipal MAB management and administration
strategies.

ABOUT

Baiba Plavina was born in 1974, in Kuldiga. She
received a Bachelor's degree in Business
Administration in 1997 and a Master’s degree in Social
Sciences in 2001 from the University of Latvia, as well
as Bachelor's degree in Real Estate Management
(2011) from
Riga Technical University. From 2012 to 2015, she
was the Director of the study programme “Business
Management” of the Christian Management College.
She has more than 15 years of professional experience
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in administration of production and real
estate management companies. Since 2014,
she has been a researcher with the Institute
of Building Entrepreneurship and Real
Estate Economics. From 2009 to 2016, she
was

a Deputy Chairman of the Board of the
Latvia’s Association of House Managers and
Administrators. Since 2015, she has been the
Head of the Engure Rural Municipality of the
Engure Regional Community.
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Mikelis Kirpluks

INTERESES

poliuretana materiali, cieta poliuretana
putuplasta siltumizolacija, biopoliolu
iegusana, nanoizméra pildvielu un
poliuretana kompozitu izstradne,
materidlu uguns reakcijas testéSana

E-PASTS
mkirpluks@gmail.com

https://doi.org/10.7250/9789934224683

PAR AUTORU

M. Kirpluks dzimis 1987. gada Riga. leguvis ma-
gistra (2012) un bakalaura (2010) gradu Kimijas
inzenierzinatné Rigas Tehniskaja universitate.
M. Kirplukam ir liela pieredze poliméru Kimijas
un tehnologijas joma, ko apliecina vina zinat-
nieka profils Scopus datubazé. Kops 2012. gada
publicéjis 48 zinatniskus rakstus, kas indekséti
Scopus datubazeé, sasniedzot 720 citéjumus.

PROMOCIJAS DARBS

NO ATJAUNOJAMAM IZEJVIELAM
IEGUTU POLIURETANA PUTUPLASTA
UN NANO IZMERA DABAS IZCELSMES
PILDVIELU KOMPOZITU IPASIBAS

Polimérmaterialu instittuts

Aizstavets

2020. gada 3. septembrT

Vaditaji

vado$ais pétnieks Dr. sc. ing. Ugis Cabulis

asoc. profesors Dr. sc. ing. Sergejs Gaidukovs

Cieto poliuretana putuplastu plasi izmanto ka sil-
tumizolacijas materialu celtniecibas industrija, ka art
saldétavu un ledusskapju razoSana.

Vairums ripnieciski razota cietad poliuretana putuplas-
ta tiek iegdts, izmantojot naftas parstrades
produktus. Promocijas darba augstas efektivitates
cietais poli-uretana putuplasta materials ieglits no
atjaunojamam izejvielam, ka art no parstradata PET
poliméra.

Lai cieto poliuretdna putuplastu varétu izmantot ka
celtniecibas materidlu, tam ir jaatbilst noteiktai uguns-
reakcijas klasei. Lai varétu izturét attiecigos materiala
ugunsreakcijas testus, materidla sastava ieklautas
liesmu slapéjosas vielas — antipiréni. Vairums izman-
toto antipirénu ir halogénu grupu saturoSas vielas, un
to izmantoSana saistita ar negativu ietekmi uz cilvéka
vesellbu. Promocijas darba pétita halogenéto anti-
pirénu aizstaSana ar “intumescentiem” antipiréniem
no atjaunojamam izejvielam iegita cieta poliuretana
putuplasta.

Zinatniska novitate

« Pieradits, ka var aizstat potenciali kaitigos halogenétos
antipirénus ar nekaitigam alternativam.

* RO sintézes metode apvienota ar oksirdna gredzenu
at- vérSanu, lai iegdtu augstas funkcionalitates
poliolus, kas pieméroti cieta PU putuplasta
siltumizolacijas materiala razosanai.
tode, izmantojot dazadus inovativus katalizatorus,
pieméram, jonapmainas svekus un lipadzes enzima
katalizatorus.

* TOFA epoksidacija aprakstita ar heterogénas re-
akcijas kinétisko modeli, ko var izmantot sintézes
apstak|u optimizacijai.

HirSa indekss — 17. Kop$ 2006. gada strada Latvijas
Valsts koksnes kimijas institGta Poliméru laboratorija
(LVKKI). 2020. gada 20. novembrT ievéléts vadosa pét-
nieka amata. Stradajot LVKKI, piedalijies vairak neka
16 starptautisku projektu realizacija un Tstenosana,
patlaban ir divu pétniecibas projektu vaditajs. Papildus
zinatniskajam darbam ir zemessargs, piedalijies
militd-rajas macibas gan Latvija, gan arvalstis.
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DOCTORAL THESIS

DEVELOPMENT OF RENEWABLE
FEEDSTOCK BASED RIGID
POLYURETHANE FOAM

AND NANOCLAY COMPOSITES

Institute of Polymer Chemistry and Technology

Thesis defended
September 3, 2020

Supervisor
Lead Researcher Dr. sc. ing. Ugis Cabulis
Assoc. Professor Dr. sc. ing. Sergejs Gaidukovs

Rigid PU foams are versatile material commonly applied
as a thermal insulation material.

Majority of commercially used rigid PU foams are
produced from non-renewable petrochemical-based raw
materials. In this Thesis, highly effective rigid PU foams
have been developed from renewable feedstock and from
APP polyols.

Rigid PU foam thermal insulation material has to fulfil
demanding flammability requirements. This is achieved
by introduction of different flame retardants into the
material structure of which most common are
halogenated flame retardants. Halogenated flame
retardants are associated with different health hazards,
thus their phase-out from the market can be expected. A
good alternative to halogenated flame retardants are
intumescent flame retardant solutions.

Scientific Novelty

* Replacement of halogenated flame retardants with
more sustainable alternatives

* An RO based high functionality polyol synthesis method
has been developed by combining oxirane ring opening
reaction with transesterification / transamidation
reactions with polyfunctional alcohols and synthesised
polyols have been used for rigid PU foam thermal
insulation material development
» Development of TOFA epoxidation method using
innovative heterogeneous phase catalysts such as ion
exchange resin and immobilised Lipase enzyme.
 TOFA epoxidation has been modelled using a
heterogeneous phase reaction model that can be used
for synthesis parameter optimization.

ABOUT

PhD Mikelis Kirpluks was born in 1987, in Riga. He
received a graduate degree and Master's degree in
Chemical Engineering from Riga Technical University
in 2010 and 2012, respectively. He is a young
researcher with broad experience in polymer
chemistry and technology which is reflected in his
Scopus profile. Since 2012, he has published 48
scientific papers which have been cited 720 times. M.
Kirpluks’ Hirsh index is 17. He started his career at
Latvian State Institute
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mkirpluks@gmail.com
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of Wood Chemistry in 2006, and in 2020, he
obtained a position of a senior researcher.
During his tenure, he has actively participated
in the implementation of 16 international
projects. He is a project coordinator of two
projects. M. Kirpluks has combined his
scientific career with service in Latvian
National Guard where he has participated in
local and international military exercises.
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Jekaterina
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INTERESES
aminospirti, etinilglicinoli, bis-imidati,
Ritter reakcija, C-H funkcionalizéSana

E-PASTS
jekaterina_bolsakova@osi.lv

https://doi.org/10.7250/9789934224645

PAR AUTORI

J. BolSakova (dzim. Sirotkina) dzimusi 1988.
gada Mikolajeva (Ukraina). Bérniba un skolas
gados dzivojusi Liepaja. leguvusi inZzenierzinat-
nu bakalaura (2011) un inZenierzinatnu magis-
tra (2013) gradu kimijas tehnologija Rigas Teh-
niskaja universitaté (RTU). Kops 2013. gada ir
Latvijas Organiskas sintézes institata
Organis-kas sintézes metodologijas grupas
zinatniska asistente. Magistra darba téma
“EtTnilglicinola

PROMOCIJAS DARBS

JAUNU METOZU IZVEIDE AMINOSPIRTU
SINTEZEI UN C-H FUNKCIONALIZESANAI

Organiskas kimijas tehnolodijas institGts

Aizstavets

2020. gada 10. septembrt

Vaditajs

profesors Dr. chem. Aigars Jirgersons

Etinilglicinola atvasinajumi A ir vértigi bavbloki farma-
ceitiski nozimigu savienojumu un dabasvielu totalaja
sintézé. Triskarsa saite Sajos savienojumos nodrosina
plasas modificéSanas iespé€jas: triskarsas saites ciklo-
pievieno3anas reakcijas veidojas dazadi heterocikli C,
reducéjot triskarSo saiti, var iegat (Z)- un (E)-D du-
bultsaites izomérus, iesp&jamas terminalas triskarsas
saites alkiléSanas, ariléSanas un alkiniléSanas reakcijas,
veidojot produktus E, k& ari reakcijas ar dazadiem O-,
N- un S-nukleofiliem iesp&jams izolét savienojumus
F un G. Oksidéjot hidroksilgrupu savienojuma A, var
viena stadija iegut a-etinilglicinu B (R*= H) — 2-amino-
but-3-Tnskabes atvasinajumu, kam piemtt
antibakteria-las TpaSibas pret Streptomyces aureus.
Promocijas darba meérkis ir jaunu sintézes metozu
izvei-de etinilglicinolu sintézei un fenilglicinolu C—H
funkcio-nalizéSanai, izmantojot kobalta katalizatoru.
Pétijumu rezultatd izstradatas jaunas metodes etl-
nilglicinola atvasinajumu sintézei:

1) bis-imidatu aizvietoSanas reakcija demonstréta
racémisku un enantiobagatinatu etinilglicinolu

iegtdsanai;

2) etmilglikolu kobalta kompleksu Ritter reakcija
izmantota C-kvaternaro etinilglicinolu
iegUsanai;

3) demonstréti jauni apstakli alkina-kobalta
kompleksa noskelSanai, izmantojot DDQ
oksidétaju;

4) izstradata pikolinamida virzitai, kobalta
katalizétai fenilglicinolu C—H funkcionalizéSanai
ar diaizvietotiem un terminalajiem alkiniem.
Metode piemérota regioselektivai
enantiobagatinatu dihidroizohinolina
atvasinajumu sintézei.

atvasinajumu iegisana bis-trihloracetimidatu
ciklizé8a-nas reakcija”. Par magistra darbu sanémusi
Solomona Hillera stipendiju.

Promocijas darba rezultati publicéti piecos starptau-
tiski citéjamos zinatniskos Zurnalos un prezentéti sesSas
starptautiskas zinatniskas konferences. J. BolSakova
vadijusi divu skolénu zinatniskas pétniecibas darbus, no
kuriem viens apbalvots Latvijas skolénu zinatniskas
pétniecibas darbu konkursa.
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DOCTORAL THESIS

NEW METHODS FOR THE SYNTHESIS
AND C-H FUNCTIONALIZATION OF AMINO
ALCOHOLS

Institute of Technology of Organic Chemistry

Thesis defended
September 10, 2020

Supervisor
Professor Dr. chem. Aigars Jirgersons

Alkynylglycinols A have found application as important
multifunctional building blocks for the construction of
complex molecules. Triple bond

in compounds A provides broad modification

possibilities: a) cycloaddition reactions of triple bond
to produce different heterocycles C; b) reduction
of triple bond to form (Z)- and (E)-D double bond
isomers; c) alkylation, arylation and alkynylation of
terminal triple bond; and d) triple bond reactions with
different O-, N- and S-nucleophiles to give derivatives
F, G. Moreover, oxidation of hydroxyl group in
compound A is a straightforward approach to a-
ethynylglycine B derivatives, the simplest member of
which, 2-aminobut-3-ynoic acid, was shown to exhibit
antimicrobial activity against Streptomyces aureus.

The aim of the Thesis is to develop new synthetic
methods for the synthesis of ethynylglycinols and
investigate C—H functionalization of phenylglycinols
using cobalt catalysis.

As the result of Thesis, several new methods for the
synthesis of ethynylglycinol derivatives were developed:
1) propargylic substitution of bis-imidates was
successfully applied for the synthesis of racemic and
enantioenriched ethynylglycinols;

2) Ritter reaction of ethynylglycol cobalt complexes was
applied for the synthesis of quaternary
ethynylglycinols;

3) new conditions for the decomplexation of alkyne-
cobalt complexes were established using DDQ as an
oxidant;

4) a new method for cobalt catalyzed C-H
functionalization of phenylglycinol derivatives with
terminal and internal alkynes directed by picolinamide
auxiliary was demonstrated. This constitutes efficient
and regioselective synthesis method of enantioenriched
dihydroisoquinoline derivatives.

ABOUT

Jekaterina BolSakova ( née Sirotkina) was born in
1988, in Mykolaiv, Ukraine. She spent her childhood
and school years in Liepaja, Latvia. In 2011, she
received a Bachelor’s degree of Engineering Sciences
in Chemical Engineering from Riga Technical
University (RTU). Since 2011, Jekaterina has been an
assistant researcher in Organic Synthesis
Methodology group of Latvian Institute of Organic
Synthesis. In 2013, Jekaterina obtained a Master’s
degree of Engineering Sciences in Chemical
Engineering from RTU. Her Master Thesis “Synthesis
of 2-ethynylglycinols by

Jekaterina
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amino alcohols, C-H functionalization,
ethynylglycinols, bis-imidates, Ritter reaction

E-MAIL
jekaterina_bolsakova@osi.lv
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Lewis acids catalyzed cyclization of bis-
trichloroacetimidates” was awarded the
Solomon Hiller fellowship.
The results of Jekaterina’s Doctoral Thesis
have been published in five international
scientific journals and presented in six
international scientific conferences. Jekaterina
BolSakova supervises research work of school
students; one of them received an award in
Latvia national contest of schoola student
research works.

Jekaterina BolSakova
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aleksandrspustenko@gmail.com,
alex@osi.lv

https://doi.org/10.7250/9789934225024

PAR AUTORU

A. Pustenko dzimis 1992. gada Bauska. leguvis
magistra gradu Kkimija (2016) Latvijas Uni-
versitaté. Kops 2012. gada paraléli studijam
strada Latvijas Organiskas sintézes institata
(LOSI), kur darbojas medicinas kimijas joma
asociéta profesora Dr. chem. R. Zalubovska
va-diba. Patlaban ir ievéléts LOSI pétnieka
ama-ta. Galvenie pétijumu Vvirzieni velttti
biologiski

PROMOCIJAS DARBS

JAUNA VEIDA OGLSKABES
ANHIDRAZU INHIBITORU SINTEZE

Organiskas kimijas tehnolodijas institGts

Aizstavets

2020. gada 30. septembr1

Vaditajs

asoc. profesors Dr. chem. Raivis Zalubovskis

Péc Pasaules Veselibas organizacijas datiem
2018. gada pasaulé tika registréti 9,6 miljoni onkolo-
gisko saslim$anu izraisiti naves gadijumi un 18,1 mil-
joni jaunu onkologisko saslim$anas gadijumu. Katrs
piektais virietis un katra sesta sieviete dzives laika
saslimst ar vézi. Eiropa, kur dzivo ~ 9 % no visiem
pasaules iedzivotajiem, 2018. gada registréti 23,4 % no
visiem onkologisko saslim$anu gadijumiem, tai skaita
20,3 % no visiem naves gadijumiem, tapéc ir loti svarigi
nepartraukti attisttt un pilnveidot onkologisko slimibu
arstésanas iespéjas.

Tiek uzskatits, ka no Sobrid zinamajam 15 cilvéka
a-oglskabes anhidrazu izoformam CA IX un CA Xl tiek
paaugstinati ekspresétas hipoksijai paklautajas véza
$0nas, nodrosSinot optimalu pH to izdzivoSanai un
attistibai. Lai apturétu véza Sdnu attistibu un
izvairitos no nevélamam blakném, janodroSina
selektiva CA IX un CA Xl izoformu inhibé$ana.

Literatira zinams, ka kumarina 1 atvasinajumiem
piemit selektiva CA IX un CA Xl inhibéSanas spégja.
Pro-mocijas darba gaitd sintezéti sulfokumarina 2
atvasi-najumi, kas izradijas selektivi CA IX un CA XIl
inhibitori. Balstoties uz SIm zindSanam, sintezéti
benzoksatiepi-na-2,2-dioksida 3 atvasinajumi, kas ir
sulfokumarina atvasinajumi ar paplasinatu ciklu.

Zinatniska novitate un galvenie rezultati

Atrasta jauna, selektiva CA IX un CA XII inhibitoru
klase — 3H-1,2-benzoksatiepina-2,2-dioksidi. Sintezéta
virkne  3H-1,2-benzoksatiepina-2,2-dioksida triazolil-,
acilamino- un arilatvasingjumu.

Atklats, ka furagins — klinika lietots antibakterialais
[Tdzeklis — ir selektivs CA IX un CA Xll inhibitors. Attis-
tot So virzienu, sintezéta virkne imidazolidin-2,4-diona
atvasinajumu. Visiem promocijas darba iegutajiem
produktiem noteikta cilveka CA (I, Il, IX un XII)
izoformu inhibé&Sanas aktivitate.

aktivu savienojumu sintézei. Ir septinu zinatnisko
pub-likaciju starptautiski citéjamos zurnalos
[l[dzautors, piecas no tam veltitas ar promocijas
darbu saistitiem  pétijjumiem. Darba rezultati
prezentéti arT vairakas vietéjas un starptautiskas
zinatniskds konferencés. A. Pustenko vadiba
veiksmigi izstradats un aizsta-véts viens bakalaura
darbs. A. Pustenko valasprieks ir makSkerésana.
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DOCTORAL THESIS

SYNTHESIS OF A NEW TYPE
OF CARBONIC ANHYDRASES INHIBITORS

Institute of Technology of Organic Chemistry

Thesis defended
September 30, 2020

Supervisor
Assoc. Professor Dr. chem. Raivis Zalubovskis

According to the World Health Organization, in 2018,
9.6 million deaths due to oncological diseases and

18.1 million new oncological cases were registered
worldwide. One in 5 men and one in 6 women develop
cancer in their lifetime. In  Europe, where
9 % of the world’s population lived in 2018, 23.4 %
of all oncological diseases were registered, including
20.3 % of all deaths. Therefore, it is very important to
continuously develop and improve cancer treatment.
From currenty known 15 human a-carbonic
anhydrase isoforms, CA IX and CA XIlI are thought to
be over expressed in hypoxic cancer cells providing
optimal pH for their survival and development. To
stop the development of cancer cells and avoid
unwanted side effects, selective inhibition of CA IX
and CA XlII isoforms must be developed.

In the literature it has been shown that coumarin
1 derivatives are selective CA IX and CA XllI inhibitors.
In our research, sulfocoumarin 2 derivatives were
synthesized, which proved to be selective inhibitors of
CA IX and CA XII. Therefore, we decided to synthesize
benzoxathiepine-2,2-dioxide 3 derivatives, which are
sulfocoumarin derivatives with an extended cycle.

Scientific Novelty and Main Results

A new, selective class of CA IX and CA Xl inhibitors —
3H-1,2-benzoxathiepine 2,2-dioxides, has been found.
A series of 3H-1,2-benzoxathiepine 2,2-dioxide
triazolyl, acylamino and aryl derivatives was
synthesized.

We discovered that furagin, a clinically used
antibacterial agent, is a selective inhibitor of CA IX
and CA XII. Developing this concept, we synthesized a
series of imidazolidine-2,4-dione derivatives.

Inhibitory activity on relevant human CA isoforms
(1, 1, IX, and Xll) was determined for all products
synthesized within the scope of the Doctoral Thesis.

ABOUT

Aleksandrs Pustenko was born in 1992, in Bauska. He
obtained a Master's degree in Chemistry from the
University of Latvia (2016). In parallel with his studies,
A. Pustenko has been working at the Latvian Institute
of Organic Synthesis since 2012, where he works in
the field of medicinal chemistry under the supervision
of Associate Professor Dr. chem. R. Zalubovskis. His
main research directions are focused on synthesis of
biologically active compounds. A. Pustenko is a
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E-MAIL

aleksandrspustenko@gmail.com,
alex@osi.lv
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co-author of seven scientific publications
published in peer-reviewed journals, five of
which are dedicated to the doctoral
research. The results of his work have also
been presented at several local and
international scientific conferences. Under
the supervision of A. Pustenko, one

bachelor's thesis has been successfully
developed and defended. A. Pustenko’s
hobby is fishing.

Aleksandrs Pustenko
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PAR AUTORI

I. Malina dzimusi 1989. gada Riga. leguvusi da-
baszinatnu bakalaura (2012) un magistra gra-
du (2014) kimija Rigas Tehniskas universitates
Materialzinatnes un lietiSkas kimijas fakultaté
(MLKF). Par magistra darbu “Jaunu hromoforu
un luminoforu sintéze” sanémusi AS “Grindex”
fonda “Zinatnes un izglitibas atbalstam” un

PROMOCIJAS DARBS

HROMOFORI UN LUMINOFORI
Uz B,B8’-TRIKETONU UN
B-DIKETONU BAZES

Lietiskas kimijas institits

Aizstavéts

2020. gada 12. novembr1

Vaditajs

profesors Dr. habil. chem. Valdis Kampars

Promocijas darba pétijumu rezultata iegati jauni Eu®
organiskie tris, LUisa bazes un tetrakis kompleksi ar
dazadiem R,R'-triketonatiem un R-diketonatiem (2-
acil-dimedona, 2-acil-1,3-indandiona un
dibenzoilmetana atvasinajumiem), kam noteiktas un
salidzinatas emi-sijas TpaSibas (., PLQY, ) Skidumos,
pulverveida un polimérplévités. Aprékinatas izmantoto
ligandu ierosi-nato singleta (Si) un tripleta (T1) ITmenu
energijas, un iegitas Eu® kompleksu energijas ITmenu
diagrammas. Izpétitas kompleksa struktiras un
tetrakis kompleksa katjona izméra ietekme uz emisijas
Tpasibam. lzgata-voti divi OLED ar Eu®** kompleksiem
ar dibenzoilmetana atvasingjumu ligandiem. Pirmo
reizi novérota agregaci-jas pastiprinata emisija Eu®
kompleksiem ar dibenzoil-metana atvasinajumu
ligandiem.

legita virkne 2-cinnamoildimedona un 2-cinnamo-
il-1,3-indandiona atvasindjumu, izpétitas un salidzina-
tas to optiskas, elektrokimiskas, termiskas Tpasibas. 1z-
mantojot kvantu kimijas aprékinu programmu “ORCA”,
aprékinata savienojumu pamatstavokla geometrija un
HOMO/LUMO orbitales. Sistematiski izpétits dazadu
amino-donoro grupu, akceptoro grupu un Tr-tiltina ga-
ruma ietekme uz D-11-A savienojumu Tpasibam.
Promocijas darbs ir pabeigts originals pétijums, kura
rezultatiem ir batiska nozime kimijas nozares organis-
kas kimijas apaksnozare.

Latvijas Zinatnu akadémijas apbalvojumu “Sudraba
puce”. Kop$ 2011. gada strada MLKF LietiSkas kimijas
institdta  (patlaban — vado$a pétniece) un
nodarbojas ar dazadu zinatniskds pétniecibas
projektu izpildi par organisko luminiscéjosu
savienojumu un biodegvielu sintézi un izpéti.
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DOCTORAL THESIS

CHROMOPHORES AND LUMINOPHORES
BASED ON B,B’-TRIKETONES
AND B-DIKETONES

Institute of Applied Chemistry

Thesis defended
November 12, 2020

Supervisor
Professor Dr. habil. chem. Valdis Kampars

As a result of the research, new Eu®*" organic tris, Lewis
base, and tetrakis complexes with different
,’-triketonates and R-diketonates (derivatives
of  2-acyldimedone, 2-acyl-1,3-indandione  and
dibenzoylmethane) were obtained and their emission
properties (3., PLQY, R) in solvents, powder state, and
polymer films were investigated and compared.
Energies of excited states of ligands were calculated
theoretically, and energy level diagrams of Eu®
complexes were determined. Impact of complex
structure and cation size of tetrakis complexes on
emission properties were investigated. Two OLEDs
with Eu® R-diketonate complex were fabricated.
For the first time, aggregation enhanced emission was
present for Eu®* complexes with derivatives of
dibenzoylmethane ligands.

Series of derivatives of 2-cinnamoyldimedone and
2-cinnamoyl-1,3-indandione were synthesized and their
optical, electrochemical and thermal properties were
investigated. Ground state geometries and HOMO/
LUMO orbitals of all compounds were theoretically
calculated using quantum chemistry program ORCA.
Systematic investigation of different amino donor
group, acceptor group, and length of 1r-bridge impact
on properties of obtained D-m-A compounds was
conducted.

The Doctoral Thesis is a finished original investigation
the results of which are of significant importance in
organic chemistryy.

ABOUT

lize Malina was born in 1989, in Riga. She received her
Bachelor's degree (2012) and Master's degree in
Chemistry (2014) from Riga Technical University. In
2014, she received the “Silver Owl” award from the
JSC “Grindex” Foundation “Support for Science and
Education” and the Latvian Academy of Sciences for
her Master's Thesis “Synthesis of New
Chromophores
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and Luminophores”. Since 2011, she has been
working at the Institute of Applied Chemistry
(currently a senior researcher) and is
engaged in the implementation of various
scientific research projects on the synthesis
and rese-arch of organic Iluminescent
compounds and biofuels.
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PAR AUTORI

A. lvdre ar izcilibu absolvejusi Kimijas tehno-
logijas magistra studiju programmu (2012)
Rigas Tehniskaja universitate. No 2011. gada
strada Latvijas Valsts koksnes Kimijas institGta
Poliméru laboratorija. Pétijumu jomas — po-
liolu sintéze no atjaunojamam un reciklétam
izejvielam, poliolu sistému izveide, cieto poliu-
retanu putuplastu iegG$ana un raksturo$ana.

PROMOCIJAS DARBS

INOVATIVU POLIOLU SISTEMU
IZSTRADNE

NO RECIKLETA POLIETILENTEREFTALATA
UN ATJAUNOJAMO IZEJVIELU RESURSIEM
CIETA POLIURETANA PUTUPLASTA
IEGUSANAL

Poliméru materialu institlts

Aizstavets

2020. gada 3. decembr1

Vaditaji

profesors Dr. sc. ing. Remo  Merijs-Meri

vados$ais pétnieks Dr. sc. ing. Ugis Cabulis

Darba zinatniska nozime un novitate

Pétijumu rezultdta izstradata TO/PET poliolu un
RO/PET poliolu sintéze ar un bez funkcionalajam pie-
devam — SkérssaistiSanas reagentu glicerinu (GL) un
kédes pagarinataju adipinskabi (ADA). Noteikti opti-
malakie sintézes apstakli un izejvielu attiecibas. legati
inovativi polioli, kas veido stabilu homogénu sisteému ar
fizikalajiem uzputo$anas reagentiem un citdm poliolu
sistéemas sastavdalam.

Izpétits, ka rapsu un talellas, PET, funkcionalo piedevu
un izocianata daudzums ietekmé cieto PU putuplastu
spiedes stipribu, elastibas moduli, Gdens absorbciju,
slégto poru saturu, siltumvaditspéju u.c. PU ka sil-
tumizolacijas materiala raksturigakas 1pasibas. Noteik-
ti piemérotakie polioli un ieteicamie izocianata indeksi
cieto PU putuplastu iegt3anai, salidzinot ar cietajiem
PU putuplastiem no references polioliem. lzstradato
cieto PU putuplastu TpaSibas atbilst siltumizolacijas
materiala lietojumam.

Darba praktiska nozime

Izstradatas sintézes metodes inovativu poliolu iega-
Sanai no PET un rap$u ellas, k& ari no PET un talellas.
legltie zemas viskozitates polioli ir saderigi ar fizikala-
jiem uzputo$anas reagentiem un nekristalizéjas
istabas temperatira. Lidz ar to iesp&jams veidot
poliolu  sisté-mas, kas ir stabilas ilgtermina
uzglabasana.

Pieradita poliolu piemérotiba cieto PU putuplastu
iegisSana. legdto galamaterialu Tpasibas ir piemérotas,
lai tos izmantotu ka siltumizolacijas materidlus. Tie ir
novértéti ka konkurétspéjigi ar komerciali pieejamajiem
cietajiem PU putuplastiem.

Ir pieredze arm nanocelulozes sintézé un ar
nanocelulozi pildttu poliuretanu iegi$ana, par So tému
stazgjusies Mara del Platas universitaté Argentina
(2014). A. lvdre piedalijusies vairakos ES FP7 un ERA-
NET projektos, pieméram, BIOCORE, EVOLUTION,
BBPM, BIOPURFIL, Bio4Cryo. Publicéjusi 17 Scopus
indeksétus rakstus, HirSa indekss — 7.
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DOCTORAL THESIS

DEVELOPMENT OF INNOVATIVE
POLYOL SYSTEMS FROM RECYCLED
POLYETHYLENE TEREPHTHALATE AND
RENEWABLE RAW MATERIALS FOR RIGID
POLYURETHANE FOAMS

Institute of Polymer Materials

Thesis defended
December 3, 2020

Supervisor
Professor Dr. sc. ing. Remo
Lead Researcher Dr. sc. ing. Ugis Cabulis

Merijs-Meri

Scientific Significance and Novelty

As a result of research, the synthesis methods were
developed for TO/PET polyols and RO/PET polyols with
and without functional additives — cross-linking agent
glycerol (GL) and chain extender adipic acid
(ADA). The most optimal synthesis conditions and raw
material ratios have been determined to obtain low
viscous innovative polyols, which are stable against
crystallization and form a stable homogeneous system
with physical foaming agents and other components
of the polyol system.

The effects of rapeseed and tall oil, PET, functional
additives, and isocyanate index on the compressive
strength, elastic modulus, water absorption,
closed-cell content, thermal conductivity, and other
characteristics of rigid PU foam as a thermal
insulation material have been studied. The most
suitable polyols and recommended isocyanate indices
for obtaining rigid PU foams have been determined in
comparison with rigid PU foams from reference

polyols. Properties of developed rigid PU foams
correspond to application of thermal insulation
material.

Practical Significance

The synthesis of innovative polyols based on PET and
rapeseed oil, as well as from PET and tall oil have been
developed. The resulting low-viscosity polyols are
compatible with physical foaming agents and do not
crystallize at room temperature. Thus, it is possible to
create polyol systems that exhibit a long-term
stability.

The suitability of polyols in the production of rigid
PU foams has been proven. The properties of the
obtained final materials are suitable for use as thermal
insulation materials. They are rated as competitive
with commercially available rigid PU foams.

ABOUT

Avdre graduated with distinction from the Master’s
course in Chemical Engineering at Riga Technical
University in 2012. Since 2011, she has been working
in the Polymer Department of the Latvian State
Institute of Wood Chemistry. Her research
interests include synthesis of polyols from
renewable and recycled materials, development of
polyol systems, and the production and
characterization of rigid polyurethane foams. She
also has experience in
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synthesis of nanocellulose and the production
of nanocellulose-filled polyurethanes; on this
topic she had an internship at the University of
Mar del Plata in Argentina in 2014. Aiga Ivdre
has participated in EU FP7 and ERA-NET
projects BIOCORE, EVOLUTION, BBPM,
BIOPURFIL, and Bio4Cryo. Aiga Ivdre has
published 17 research papers indexed in
Scopus, and her Hirsch index is 7.
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PAR AUTORI

G. Sakaine dzimusi 1991. gada Riga, augusi
Olainé. leguvusi bakalaura (2013) un magistra
(2015) gradu Latvijas Universitaté. Magistra
darbu par limazepinu A, C un D totalo sinté-zi
izstradajusi Latvijas Organiskas sintézes

PROMOCIJAS DARBS

PIROLO[1,4]BENZODIAZEPINU KLASES
DABASVIELU TOTALA SINTEZE

Latvijas Organiskas sintézes institlts

Aizstavets

2020. gada 17. decembrt

Vadttaji

docents Dr. chem. Gints Smits

profesors Dr. chem. Maris Turks

Pirolo[1,4]benzodiazepini (PBD) ir plasi pétita da-
basvielu klase, kas uzrada pretvéza aktivitati, kovalenti
un sekvences, selektivi saistoties ar eksociklisko guant-
na aminogrupu DNS kédé. Visos daba sastopamajos
PBD hiralais centrs ir ar S konfiguraciju, kas ir nozimigs
nosacijums to aktivitatei. PBD atklaja I'dz ar antrami-
cina izoléSanu pagajusa gadsimta 60. gados, un tas
iesdka Sis klases ka potenciala pretveza zalu avota
plasus pétijumus.

PretvéZa zalu vielu butisks aspekts ir to lokalizacija
SGna. Lai novértétu PBD lokalizaciju $Gna un izpétitu,
ka ta korelé ar PBD-DNS saistiSanos un citotoksicitati,
ir sintezéti dazadi PBD adukti ar fluorescéjoSiem
savie-nojumiem, pieméram, 7-aminokumariniem.
Izmantojot $adu pieeju, klasiskais fluorofors 7-
dietilaminokumarins pievienots molekulai ar alkiltiltinu,
tadéjadi PBD mole-kula jau pirms in vitro
eksperimentiem ir fluorescéjoSa. Jaunus rezultatus
PBD darbtbas mehanisma pétijjumos bitu iesp&jams
iegdt ar fluorogénu PBD substratu, kas saistiSanas
bridt ar DNS veidotu fluorescéjosSu atvasinajumu.

Pétijjumu rezultata veiktas ¢etru PBD dabasvielu — Ii-
mazepina C, limazepina D, usabamicina A un usaba-
micina C — pirmas totalas sintézes. Limazepina C un D
sintézé ka atslégas stadija izmantota dzelzs penta-
karbonila katalizé€ta dubultsaites migracijas reakcija.
Usabamicina A un C sintézé B cikla saslégS$anai izman-
tota $adas sistémas iepriek$ neaprakstita ciklizéSanas
pieeja. Izstradata Zilia—Koginska reakcijas
modifikacija, kas lauj iegtt augstu selektivitati PBD
substratu olefi-néSana. Izmantojot jaunizstradato
sulfona reagentu, veikta divu dabasvielu — limazepina
E un barmumici-na —formala totala sintéze.
Parbauditas iespé&jamas sintézes metodes PBD-
kumarina hibrida iegt$anai.

institita R. Zemribo vadiba. Pieredze medicinas
kimija iegdta Antverpenes Universitaté profesora K.
Augusti-na grupa (2016), stradajot pie jaunu
fosfodiesterdzes inhibitoru  sintézes. Patlaban
G. Sakaine ir Latvijas Organiskas sintézes institata
pétniece.
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DOCTORAL THESIS

TOTAL SYNTHESIS OF PYRROLO[1,4]
BENZODIAZEPINE NATURAL PRODUCTS

Latvian Institute of Organic Synthesis

Thesis defended
December 17, 2020

Supervisors
Docent Dr. chem. Gints Smits
Professor Dr. chem. Maris Turks

Pyrrolo[1,4]benzodiazepines (PBD) are a broad class

of natural products possessing anti-cancer activity

by covalently and sequence selectively binding to an
exocyclic guanine amino group in the minor grove of
DNA. The chiral centre of all naturally occurring PBD
possesses the S configuration, which is essential for
their activity. PBD was discovered with the isolation of
anthramycin in the 1960s, and that initiated extensive
research into this class as potential anticancer agents.

An important aspect of anticancer drugs is their
cellular localization. Various PBD adducts with
fluorescent compounds, such as 7-aminocoumarins,
have been synthesized to evaluate the localization
of PBD in the cell and to investigate its correlation with
PBD-DNA binding and cytotoxicity.
Using this approach, the classical fluorophore
7-diethylaminocoumarin is added with alkyllinker,
thereby the PBD molecule is fluorescent already before
in vitro experiments. In the context of the PBD-DNA
alkylation mechanism studies, an attractive alternative
would be a fluorogenic PBD that forms a fluorescent
derivative only upon binding to DNA.

As a result of the research, the first total syntheses of
four PBD natural products — limazepine C, limazepine
D, usabamycin A, and usabamycin C - were
accomplished. Iron pentacarbonyl catalysed double
bond migration reaction was used as a key step in the
synthesis of limazepines C and D. In the synthesis of
usabamycins A and C, a novel cyclization approach was
employed in order to cyclize the B ring. Novel Julia—
Kocienski reagents were developed, which allow to
introduce a C2 exocyclic double bond substituent in the
PDB core with an improved stereoselectivity compared
to the previously known reagents. Formal total
synthesis of two natural products — limazepine E
and barmumycin — was accomplished using the newly
developed reagent. The synthesis of novel PBD-
coumarin hybrids was studied.

ABOUT

Guna Sakaine was born in 1991, in Riga. She grew
up in Olaine. She holds MSc and BSc degrees in
chemistry from the University of Latvia. She
conducted her Master’s Thesis (2015) at the Latvian
Institute

of Organic Synthesis (LIOS) working on the total
synthesis of Limazepines A, C and D under the
supervision of R. Zemribo. She defended her Bachelor’s
Thesis “Synthesis and structure determination of
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2,6-di-tert-butyl phenol group containing drugs
using X-ray crystallographic analysis” in 2013.
During the research stay at the University of
Antwerp in 2016 (Prof. K. Augustyns’ group),
she gained experience in medicinal chemistry
while working on the development of novel
phosphodiesterase inhibitors. She is currently
a researcher with the LOSI.
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PAR AUTORU

S. Lo¢s dzimis 1981. gada Daugavpill. leguvis
profesionala bakalaura gradu (2012) masinu
un aparatu bdvniecibd un mehanikas
inZenie-ra kvalifikaciju un inZenierzinatnu
magistra gradu (2014) masinbdves
tehnologija Rigas Tehniskaja universitaté.
Magistra darbs veltits plazmas
uzsmidzinaSanas tehnolo-giskd procesa
pétisanai. 2014. gada ieguvis starptautiska
metinaSanas inzeniera (IWE),

PROMOCIJAS DARBS

LAZERUZKAUSETS VIRSMU NOCIETINOSS
VIENSLANA PARKLAJUMS AR
MEHANISKO

IPASIBU GRADIENTU

Mehanikas un masinbives institlts

Aizstavets

2020. gada 15. jalija

Vaditaja

profesore Dr. sc. ing. Irfina Boiko

Promocijas darba pirmo reizi izpétitas lazeruzkauséto
parklajumu ar pamatmateriala zobenveida caurkau-
séjumu formésSanas procesa likumsakaribas, kas ir klu-
vusas par pamatu jaunas lazeruzkauséSanas metodes
izstradei, laujot iegat virsmas nocietinoSus parklajumus
ar kontroléjamu mehanisko Tpasibu gradientu virzie-na
pa normali no virsmas uz pamatmateridlu, lietojot
vienkomponenta uzkauséSanas materialu.

Balstoties uz $o pétijumu:

* noteikti lazeruzkauséSanas procesa reZimu apgabali, kas
nodro8ina uzkauséjuma formé&Sanu ar pamatmateriala

zobenveida  caurkauséjumu;iegati lazeruzkauséta
parklajuma ar zobenveida caurkausé&jumu
geometrisko raksturlielumu, karbidus veidojo$o

elementu daudzuma uzkausétaja slant un cietibas
sakartbu empiriskie modeli atkariba no procesa
pamatparametriem, kas dod iespéju  vadit
veidojamo parklajumu kvalitates raksturlielumus
un Tpasibas;

e parklajumu geometrisko raksturlielumu, mikrocie-
tibas izmainu raksturu pa normali no virsmas uz
pamatmaterialu, plaisu veidoSanas izpété noteikts,
ka bezplaisu parklajumu lazeruzkausésana bez ter-
miskas pécapstrades ir sasniedzama
mikrocietibas gradientu robezas 107-295 (HV/mm);

» parklajumu, kas izveidoti, lietojot I1dzeruzkausésanas
metodes ar zobenveida caurkauséjumu un bez ta,
salidzinoSo TpasSibu izpétes rezultata noteikts, ka
parklajumu lazeruzkauséSana zobenveida caurkau-
séSanas rezima lauj nozimigi samazinat mehanisko
1pasibu gradientu (6,8 reizes) parklajuma un pamat-
materidla parejas zona, salidzinot ar minimala caur-
kauséjuma lazeruzkauséSanas procesu, saglabajot
augstu tribotehnisko raksturlielumu ITmeni.

2017. gada — starptautiskd metind3anas inspekto-ra
(IWI-C) kvalifikaciju. Kop$ 2002. gada darbojas
metalapstrades joma, ieguta liela pieredze metalisko
materidlu metindSana, ciparvadibas darbgaldu un
industridlo robotu programmésana un iestatiSana, ka
arm inzeniera konstruktora darba. Vairakus gadus
aktl-vi nodarbojas ar lazerapstrades tehnologisko
procesu pétijumiem. Kops 2020. gada
metalapstrades uzné-muma direktors.
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DOCTORAL THESIS

LASER CLADDED SURFACE HARDENING
COATING WITH GRADIENT OF
MECHANICAL PROPERTIES

Institute of Mechanics and Mechanical Engineering

Thesis defended
July 15, 2020

Supervisor
Professor Dr. sc. ing. Irina Boiko

For the first time, the regularities of laser cladded
coatings with keyhole in penetration were studied, and,
based on this research, a new laser cladding method
which allows obtaining a single layer surface hardening
coating with a gradient of mechanical properties using
one component additive material was proposed.

Based on this study the following was found out: « Areas of
laser cladding process regime which provides forming of
cladded layer with keyhole in penetration, were
definedEmpirical models of geometric characteristics, the
amount of carbide-forming elements and hardness of
laser cladded coating with keyhole in penetration in terms
of the basic process parameters were obtained, which
enable to have control over the quality characteristics and
properties of the coatings to be formed.

= In the study of geometric characteristics of coatings,
characterization of microhardness changes from
surface to substrate and crack formation, it was
determined that laser cladding of non-cracked
coatings can be achieved within the microhardness
gradient range of 107—295 HV/mm, without the use of
heat treatment.

« As a result of study of comparative properties of
laser cladded coatings with and without keyhole
in penetration, it was determined that the laser
cladding with keyhole in penetration allowed a
significant reduction of the gradient of mechanical
properties (6.8 times) in the transition zone between
the coating and base material comparing to the
laser cladding process with minimal penetration
while maintaining a high level of tribotechnical
properties.

ABOUT

Sergejs Lo¢s was born in 1981, in Daugavpils. In 2012, he

obtained a professional Bachelor's degree in
Mechanical and Instrumental Engineering and
qualification of Mechanics Engineer from Riga

Technical University. In 2014, he was awarded a
Master's degree in Mechanical and Instrumental
Engineering. The research of his master’s thesis was
dedicated to the research of
the technological process of plasma spraying. In
2014, he obtained a qualification of International
Welding Engineer (IWE), but in 2017 — a qualification
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of International Welding Inspector —
Comprehensive Level (IWI-C). Since 2002, he
has gained extensive experience in the field of
metalworking, welding of metal materials,
programming and setting up CNC machines
and industrial robots, as well as in a position
of design engineer. For several years he has
been actively engaged in research of the laser
processing technologies. Since 2020, he has
been the director of a metalworking
company.
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PAR AUTORU

A. Ratkus dzimis 1985. gada. leguvis profe-
sionalad bakalaura un magistra gradu Rigas
Tehniskaja universitaté (RTU) studiju pro-
gramma “Razosanas tehnologijas”. Lai sekmi-
gi veiktu promocijas darba pétniecibas dalu,
devies ERASMUS studiju praksé un gadu veicis

pétljumus un eksperimentus Fraunhofer IWS
institGta (Vacija, Drézdene). Galvenas pétnie-

PROMOCIJAS DARBS

MATERIALA VIRSMAS ATJAUNOSANAS
TEHNOLOGIJU ANALIZE UN
LAZERUZKAUSESANAS TEHNOLOGIJU
PETIJUMI

Mehanikas un masinbives institts

Aizstavets

2020. gada 25. novembrt
Vaditajs

profesors Dr. sc. ing. Toms Torims

Promocijas darba izstradatas jaunas matematiskas
izteiksmes uzkauseéjumu raksturlielumu (A, H,_,,, H un

D,) prognozei, izmantojot uzkausésanas tehnologiskos
parametrus. leviestas matematiskas izteiksmes lieto-
jamas turpmakajos zinatniskajos pétijjumos un jauna-
kajos industridlajos risindjumos, turklat tas ir adap-
téjamas dazadiem uzkauséSanas lietojuma veidiem.
Batiski, ka darba ir izpéttti iepriek$ neapskatiti lazeruz-
kauséSanas aspekti, noskaidrojot sprauslas lenka (a)
un uzkausésSanas pozicijas: gridas (F), vertikali augSup
(VU), griestu (OH) un vertikali lejup (VD) ietekmi uz
uzkauséjuma raksturlielumiem. Minétais razo$ana no-
droSina iespéju veidot paredzamus uzkaus&jumus visas
uzkauséSanas pozicijas ar dazadiem sprauslas
lenkiem, kas ir svarigi realos razoSanas apstaklos, kur
ir apgrati-nata piekluve uzkausé&juma zonai.
Lazeruzkausés$anas tehnologijai ieviests jauns, iepriek$
nelietots lazeruzkauséSanas ietekmes parametrs
G (Wg/mm?®) tehnologisko parametru aprakstiSanai,
kas lietojams uzkaus&jumu raksturlielumu progno-
zéSanai, ka arm izstradatas teorétiskas izteiksmes
tehnologisko parametru aprékinaSanai un korekcijai
procesa gaita.

Promocijas darba rezultati ir jauns ieguldijums ma-
STnbdves tehnologijas zinatnu nozaré, attistot urbumu
uzkausésanu un uzkausésanas tehnologijas kopuma.

Promocijas darba rezultatiem ir batiska nozime Latvi-
jas un Eiropas industrija, Tpasi uznémumos, kuros veic
aréjo un iek8&jo virsmu uzkausésanu un kas specializé-
jas virsmu un mezglu atjauno$anas tehnologijas.

cibas jomas — aditivd razoSana, aditavas razoSanas
lietoSana remonta un lazeruzkausésana.
Patlaban A. Ratkus ir RTU Augstas energijas dalinu
fizi-kas un paatrinataju centra pétnieks un savas
zindSanas izmanto, stradajot starptautiskos projektos
saistiba ar industriju zinatniskiem institdtiem un
Eiropas Kodol-pétniecibas centru CERN.
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DOCTORAL THESIS

ANALYSIS OF MATERIAL SURFACE
RENEWAL TECHNOLOGIES AND
RESEARCH OF LASER CLADDING
TECHNOLOGY

Institute of Mechanics and Mechanical Engineering

Thesis defended
November 25, 2020

Supervisor
Professor Dr. sc. ing. Toms Torims

In the Doctoral Thesis, the mathematical expressions for
predicting the cladding characteristics (A, H,,,, H un D)
were developed using the technological parameters of
cladding. The presented mathematical

expressions are relevant for future scientific research
and practical work and are adaptable to different types
of cladding applications. Importantly, the previously
unpredictable aspects of laser cladding
have been investigated by monitoring the nozzle angle
(a) and the influence of the cladding positions: flat F,
vertical up VU, overhead OH, and the vertical down VD
on the cladding characteristics. In a manufacturing
context, it provides the ability to define characteristics in
all cladding positions with different nozzle angles, which
is important in real working conditions where access to
the cladding area is difficult.

A new, previously unused laser cladding impact
parameter (W-g/mm?) for describing the technological
parameters used to define cladding characteristics has
been introduced in laser cladding technology. Along with
this, theoretical expressions for calculating and
correcting technological parameters during the process
have also been developed.

The results of the Doctoral Thesis offer a contribution to
the discipline of mechanical engineering science in the
field of engineering, to the development of bore cladding
and to cladding technology in general.

The results of the Doctoral Thesis are of practical
importance to Latvian and European companies which
use external surface and internal surface cladding
technologies, especially companies that specialise in
cylinder bore renewal technologies.

ABOUT

Andris Ratkus was born in 1985. He obtained
professional bachelor's and master’s degrees from
Riga Technical University after studies in programme
“Production Technologies”. In order to complete the
research part of the PHD Thesis, A. Ratkus had the
ERASMUS study practice during which he conducted
research and developed experiments at the
Fraunhofer IWS Institute in (Dresden, Germany, for a
year. The main research areas are additive
manufacturing,

Andris Ratkus

RESEARCH INTERESTS

laser cladding,
metal surface renewal

E-MAIL
Andris.Ratkus@rtu.lv

https://doi.org/10.7250/9789934225291

additive manufacturing for repairs, laser
cladding.

Currently A. Ratkus is a researcher with RTU
Centre of High-Energy Physics and
Accelerator Technologies and uses his
knowledge in an international project in
collaboration with

an industrial scientific institution and the
European Organization for Nuclear Research
CERN.
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PAR AUTORU

L. Vinogradovs dzimis 1961. gada. Rigas Teh-
niskaja universitaté (RTU) ieguvis profesionalo
magistra gradu aviacijas transporta specialita-
té. Stradajis RTU Nesagraujo$o testéSanas
me-tozu laboratorija par pétnieku, veicot
materialu

PROMOCIJAS DARBS

VARBUTIBAS PIEEJA PASAZIERU
1ZDZIVOSANAS NOVERTESANAI
AVIACIJAS NEGADIJUMA SITUACIJA
LIDOSTAS ATBILDIBAS RAJONA

Aeronautikas institlts

Aizstavets

2020. gada 18. decembr1

Vaditajs

profesors Dr. habil. sc. ing. Vladimirs Sestakovs

Témas aktualitate ir pasaZieru izdzivoSanas iespéju
izvértéjums, ieklUstot avarijas situacija lidostas atbildi- bas
rajona. Statistisko datu analize par lidojumu dros$1- bu
rada, ka absolltais aviacijas negadijumu (AN) skaits
nesamagzinas, turklat bojagajuso un cietusSo personu skaits
palielinas.

Lai objektivi vertétu negativo faktoru ietekmi uz cilvéku

izdzivoSanu aviacijas negadijumos, ka ari faktorus, kas

ietekmé glabsanas efektivitati pa etapiem, gadajot par
dzivotspéju, nepiecieSams izskatit un izanalizét izmek-

IéSanas materialus par reali notikuSiem negadijumiem.

Zinatniska novitate

= Noskaidroti aviacijas negadijumu raksturojumi
lidostas atbildibas rajona, ugunsgréku Tpatnibas un
ugunsgréku slodzes.

- Piedavats matematiskais aprékins laikam, kas ne-
piecieSams pasazieru glabSanai no degosa lidmasT- nas
salona.

* lzveidots statistiskais modelis pasazieru izdzivosa-
nas iespéjam aviacijas negadijuma ar ugunsgréku.

* Veikta pasazieru evakuacijas procesa no gaisa kuga
aviacijas negadijuma izpéte.

Praktiska nozime

Darba rezultatus var izmantot pasazieru un ekipazas
izdzivoSanas nodrosindsanai AN ar ugunsgréku uz
zemes.

kontroli ar vizualajam un nesagraujoSajam metodém.
Patlaban ir “LNK Industries” Tehniskas kontroles
noda-las nesagraujoso testéSanas metozu augstaka
kvalifi-kacijas Tmena specialists.


mailto:vile2@inbox.lv

DOCTORAL THESIS

PROBABILITY APPROACH IN ESTIMATION
OF PASSENGER SURVIVAL

IN AN AVIATION INCIDENT SITUATION

IN AN AIRPORT RESPONSIBILITY DISTRICT

Institute of Aeronautics

Thesis defended
December 18, 2020

Supervisor
Professor Dr. habil. sc. ing. Vladimirs Sestakovs

Actuality of theme is to assess the probability of
passengers’ survival in aircraft accident [AA] near
airport area. The analysis of statistical data shows
that the number of AA is increasing. For objective
estimation of negative factors on survivability of
passengers in AA and factors, effecting the efficiency
of rescue operation, it is necessary to consider and
analyse data of real accidents.

Novelty of the Research

« The features of aviation accidents and fires and fire
loading in aviation accidents at an airport are
specified.

« Recommendations on improvingthe rescue management are
given.

* The estimation of time needed for evacuation of
passengers from the conflagrant cabin of airplane is
offered.

» The statistical (probability) model of passenger’s
survival is given for an aviation accident with a fire.

« A study of evacuation process of passengers out of
an airplane in the case of aviation accident.

Practical Relevance of the Research

The research allows to refine the assessment of the
likelihood for survival and rescue of passengers in the
case of aviation accident with fire on the ground.
That gives an opportunity to improve and modernize
the processes of rescue and evacuation of passengers
and to develop the best practice for airport’s rescue
services.
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ABOUT

Leontds Vinogradovs was born in 1961. He obtained Laboratory of RTU. Currently he is a
a Professional Master's degree in Aviation specialist of the highest level qualification of
Transport from Riga Technical University. He had the Department of Transportation
been a researcher with the Non-Destructive Testing Technology Systems “LNK Industries”.
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PAR AUTORU

P. Stankévi€s dzimis 1980. gada Riga. leguvis
magistra gradu (2013) transporta uznému-
mu vadiSana Rigas Aeronavigacijas institata.
Patlaban ir Rigas Tehniskas universitates
(RTU) Transporta institdta pétnieks, vairak
neka 20 zinatnisko rakstu autors un Iidzau-
tors. Kops 2014. gada veic zinatnisko darbtbu

PROMOCIJAS DARBS

RITOSA SASTAVA METALPULVERU
ANTIFRIKCIJAS DETALU RAZOSANAS
TEHNOLOGIJA UN TRIBOTEHNISKO
IPASIBU PAAUGSTINASANA

Transporta institlts

Aizstavets

2020. gada 18. decembr1

Vaditaji

profesors Dr. habil. sc. ing. Viktors Mironovs
asoc. profesors Dr. sc. ing. Dijs Sergejevs

Promocijas darba izpétitas metalpulveru antifrikci-jas
detalas ar zemu legéjoSo elementu saturu noldka
izvértét to piemérotibu izmantoSanai vagonu bremzu
sviru parvada. LegéjoSo elementu saturs liela méra
nosaka metalpulvera cenu, I1dz ar to tiks panakta So
detalu konkurétspéja. Samazinot legéjoso elementu
saturu pulveru maisijuma, var samazinaties arT detalu
stipribas un izturibas parametri, tatad ir nepiecieSami
pétijumi par $o detalu piemérotibu izmantoSanai
rito§a sastava bremzu sviru parvada.

Aktuala ir probléma par antifrikcijas Tpastbu paaugsti-
nasanu, jo, samazinot berzes koeficientu, antifrikcijas
detalam tiks panakti labveligaki darba apstakli, kas
savukart nodrosinas detalu ar zemu legéjoso elementu
saturu dro$aku ekspluataciju antifrikcijas mezglos.

Darba zinatniska novitate

- Paradits, ka, izgatavojot antifrikcijas metalpulveru
detalas, Ni un Mo legéjoSo elementu satura pazemi-
nasanu var kompensét, uzlabojot tribologiskas Tpasi-
bas, piesatinot tas ar WSz un WSe2 nanodalinam.

» Noskaidrotas porainu pulvera detalu grieSanas rezi-
mu ietekmes likumsakaribas uz apstradatas virsmas
raupjuma Tpasibam.

e Pirmo reizi eksperimentali apstiprinats berzes
koeficienta samazinasanas panémiens mazlegétam
matalpulveru slidbuksém, kas tiek izmantotas vago-
na bremzu sviru parvada, piesatinot tds ar WSz un
WSe2 nanodalinam (LV patents Nr. 15433).

RTU Pulvermaterialu zinatniska laboratorija profe-
sora V. Mironova vadiba. Studéjot RTU doktorantdra,
iesacis pedagogdisko praksi, lasot lekcijas un vadot
bakalaura darbus. Patlaban P. Stankévi¢s uzrauga
satiksmes drostbu un tehnologisko procesu norisi SIA
‘LDz CARGO” un turpina pedagogisko  un
pétniecibas darbu RTU.
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In the Doctoral Thesis, metal powder antifriction parts
with low alloying element content are studied in order
to assess their suitability for use in the brake lever
mechanism of cars. Since the alloying element content
largely determines the price of metal powder, the
competitiveness of these parts will be achieved. On the
other hand, by reducing the content of the alloying
elements in the powder mixture, the strength and
endurance parameters of parts may also be reduced;
thus, studies are needed on the suitability of these
parts for their use in the brake lever mechanism of the
rolling stock.

The issue of increasing antifriction properties is
topical, as with reduction of the friction factor more
favourable working conditions for antifriction parts
will be achieved that will, in turn, ensure safer
operation of parts with low-alloyed elements in
antifriction components.

Scientific Novelty of the Doctoral Thesis

It has been demonstrated that when
manufacturing antifriction metal powder parts, the
reduction of the content of the Ni and Mo allying
elements can be compensated by improving their
tribological properties by impregnating them
with WSz and WSe:2 nanopatrticles.

- Effects of cutting modes of porous powder parts on
the roughness properties of the treated
surface have been determined.

 For the first time, the method of reducing the
friction coefficient has been experimentally proven
for low-alloyed metal powder sliding bushings used
in the car brake levers by impregnating them with
WSz and WSez nanoparticles (LV Patent No.
15433).

ABOUT

Pavels Stankévi¢s was born in 1980, in Riga. In 2013,
he received a Master’s Degree in Transport Enterprise
Management from the Riga Aeronautical Institute. P.
Stankévi¢s is a researcher with the Transport
Institute of Riga Technical University. He is the author
and co-author of more than 20 scientific articles.
Since 2014, he has carried out research in RTU
Powder Materials Scientific Laboratory under the
guidance of Professor
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V. Mironovs. In parallel with his Doctoral
studies, he was a lecturer of the Transport
Institute of RTU. P. Stankévics is the author
and co-author of more than 20 scientific
articles. Currently P. StankéviCs supervises
traffic safety and technological processes
in company “LDZ CARGO” and continues
lecturing and research work at RTU.
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PAR AUTORU

M. Irbe dzimis 1980. gada Tukuma. leguvis in-
Zenierzinatnu magistra gradu (2016) mehanika
un masinzinatné Rigas Tehniskaja universitaté
(RTU). Patlaban ir RTU Masinzinibu, transporta
un aueronautikas fakultadtes Materialu eksperi-
mentalas mehanikas zinatniskas laboratorijas
pétnieks, Teorétiskas mehanikas un materialu
pretestibas un Industriala dizaina katedru
lektors un Mehanikas un masinbives instittta
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ENERGIJAS IEGUSANAS NO FLUIDU
PLUSMAS IEKARTU DINAMIKAS ANALIZE
UN VADIBAS OPTIMIZACIJA

Mehanikas un masinbives institts
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2020. gada 22. decembri

Vaditaji

profesors Dr. habil. sc. ing. Janis Viba

profesors Dr. sc. ing. Igors Tipans

Nepartrauktas vides — fluida dinamikas pétijumos ir
problémas aprakstit bezgaligu brivibas pakapju (~ BP)
sistémas kustibu ap cietu vai deforméjamu kermeni,
ieverojot visus citus kermenus un to plismas sakuma
noteikumus. Tapéc praksé tiek izmantotas aptuvenas
metodes, pieméram, RANS (Reynolds-averaged Navier—
Stokes equations), nekustigu kermenu labirintu, uz kuru
no noteikta attaluma sak plast dalinu paralélu atrumu
flurds. Sakuma ir parejas process, péc kura (ievérojot
viskozitati) iestajas stacionara plisma. Sads process
var ilgt pat sekundi vai tds dalas. Nav saprotams, ka
plismas kustibas laikd mainit flutda tiklojumu, ja ker-
menis sak kustéties. Protams, iespéjams nepartraukti
ik péc daziem soliem mainit mijiedarbibas geometrisko
konfiguraciju un uzdot iepriek$éjos beigu noteikumus,
bet tas ir darbietilpigs process.

Piedavataja metodé (teorija) un metodikas ir ierosinats
izmantot klasiskas mehanikas metodes bezgaligu
da-linu plidsmai un mijiedarbibai ar cietu kermena
virsmu, nenemot véra viskozitati. Ta rezultata ir
iesp€jams iegit izkliedétu spéku redukcija to galveno
vektoru un galveno momentu sistémas masas centra.
legdtie lielu-mi lauj veidot objekta kustibas
diferencialos vienadoju-mus, kas attiecigi skaitliski
integréjas. Ar integréSanu ir iesp&jams veikt
parametrisko optimizaciju ar datoru un sintezét: jaunas,
efektivas sistémas energijas lietderigai izmantoSanai
pie kustibas pa fluldu; vai radit jaunas “zalas”
energijas ieguves sisttmas no flulda plismas ap
cietu objektu.

Mehanikas ekspertizu cetra eksperts. Galvena pétnie-
cibas joma — fluida plismas un cieta kermena
mijiedar-biba, energijas iegi$ana no tas, sistémas
optimizacija un sintéze. Citi pétniecibas virzieni saistiti
ar dazaddu materidlu fizikdlajam T1pasibam, to
noteikSanu un testéSanu, mehanisku sistému
projektésanu un kusti-bas analizi. Vairak neka 20 Web
of Science vai Scopus datubazés indeksétu publikaciju
[Tdzautors, piedalijies vairakos pétniecibas projektos.
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Janis Viba

In studies of continuous fluid systems dynamics,

it is difficult to describe the motion of an infinite
degree of freedom (= DOF) system around a solid or
deformable-body in respect tobodieaslland other
the rules of the beginning of their flow. Therefore,
in practice approximate methods are used, such as
RANS (Reynolds-averaged Navier-Stokes equations), a
labyrinth of stationary bodies, to which a fluid of
parallel velocity of particles begins to flow from a
certain distance. At the beginning there is a transition
process after which, taking into account the viscosity, a
stationary flow occurs. This process can take up to a
second or part of a second. Itis not clear how to change
the fluid mesh during the flow when the body begins to
move. Of course, it is possible to continuously change
the geometric configuration of interaction after a few
steps and ask for the previous final rules. This requires a
large amount of work.

The proposed method (theory) and methodologies
suggest the use of classical mechanical methods
for infinite particle flow and interaction with a rigid
body surface, regardless of viscosity. As a result, it is
possible to obtain dissipate forces by reducing their
principal vectors and principal moments at the centre
of mass of the system. The obtained values allow
us to form differential equations of body motion,
which are numerically integrated accordingly. With the
integration, it is possible to perform parametric
optimization with a computer and synthesize new
efficient systems for efficient use of energy during
fluid movement or to create new ‘green energy’
systems for fluid flow around a rigid body object.

ABOUT

Martins Irbe was born in 1980, in Tukums. He obtained
a degree of Master of Engineering in Mechanics and
Mechanical Engineering from RTU in 2016. Currently
he is a researcher with the Laboratory of
Experimental Mechanics of Materials and a lecturer
with the Departments of Theoretical Mechanics and
Materials Strength and Industrial Design. His main
research area is the interaction of fluid flow and rigid
body, energy extraction, optimization and synthesis of
system. His
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other research areas are related to physical
properties of various materials, their
detection and testing, mechanical system
design and motion analysis. He is also an
expert of the Mechanics Expertise Centre of
Riga Technical University. He is a co-author of
more than
20 publications indexed in SCI databases and
has participated in several research projects.
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