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Ha JIUCcepTaluoOHHUA Tpyd Ha mar. uHK. Ilerbp UBanoB CtoeB

Ha TeMa ,,EHepruiiHoeeKTUBHU pellieHU 32 eJIEKTPO3aXPAHBAHE HA BBHHIIHO
OCBeTJIeHHE”,

MPEACTaBeH 3a MpHUI00MBaHEe Ha oOpa3oBaTeIHATa U HAy4YHA CTETICH ,,JOKTOP” TI0
Hay4yHa creuuanHoct ,EjekTpocHa0asiBaHe MW eJIeKTPoo03aBexaaHe Ha
NPOMHUIILJIEHOCTTA® B mpodecuoHATHO HampasieHue 5.2. EJjekTporexHuka,
€JIEKTPOHMKA M aBTOMATHKA.

1. AKTYyaJTHOCT M 3HAYMMOCT HA pa3padoTBaHUsA HAYy4YeH MPo0.ieM

[ToCTOSSHHOTO OCHBPEMEHSIBAHE M YBEIWYABAHE HA BBHIIHUTE OCBETUTEIHHU
ypenbu, HapacTBaHETO Ha IIEHUTE Ha EJIEKTPOCHEpPrusita M pPa3BUTHUETO Ha
OCBETUTEJIHATA TEXHUKA BHB BBHIIHOTO OCBETJIEHUE Ca MPUYMHA 32 ThPCEHE HaA
METOJIMKH U CPEJICTBA 3a MOBUIIIABAaHE HA €HEpruiiHaTa UM €()EKTHUBHOCT.

B mnocnennoTto necerusieTue ce HaOMI0JaBa yBelWYaBall C€ IMPEXOJ OT
OCBETHUTEIIN C Ta30pa3psAIHU JJAMIIA KbM MO-ChbBPEMEHHO OCBETIIEHUE, PEATH3UPAHO
NPEJUMHO CbC CBETOJIMOJHU CBETIMHHU W3TOYHUIM. He3zaBucumo o1 Tasu
MOJICpHU3AIMS, PA3XOJAUTE 32 YIMYHO OCBETJICHUE MOraT Jja C€ HaMaJsT OlIe, Ype3
OCUTYpsIBAHE Ha EHEpProcrlecTsABallll PEXKUMU Ha pabdoTa Ha CBETJIUHHUTE
U3TOYHUIM. B Ta3um Hacoka € HeoOXOIMMO Ja ce€ H3CieABa MOBEACHUETO Ha
CBETJIMHHUTE U3TOYHUIIM U HAa OCBETUTEIHATA ypea0a, 3a /1a ce OIIEHU eHepruiiHaTa
1 eeKTUBHOCT MpHU pa3IMYHU BApUAHTU HA yMpaBlieHue. ['0j1emMu Bb3MOKHOCTH 3a
eeKTUBHO W3MOJ3BaHE HA BBHITHUTE OCBETUTEIHU Ypeadu Morar ja ce
peanu3upar Ype3 HWHTEIWIEHTHUTE YOpaBsBalld CHCTEMH, peaM3Upalu
aJanTUBHO yIPaBJIECHUE HA OCBETICHUETO MPU MPOMEHSIIUTE CE€ €KCIIOATAllHOHHU
YCJIOBHUSL.

AKTyaJHOCTTa Ha W3CJICJIBAHETO CE€ OMpejens OT TOBa, Y€ ca pa3paboTeHu
CUMYJIAlIMOHHU MOJIENI Ha OCBETUTEIIH C ra30pa3psIHU U CBETOJMOJIHUA CBETIMHHU
W3TOYHUIIM, U Ca ChCTABEHU YHUBEPCAJIHU MOJCJIM HA OCBETUTEIHU Ypeadou C
HAaTPUEBU U CBETOAUOJAHU CBETIMHHU U3TOYHUIIH.

C nmoMomira Ha MOJYYEHUTE MOJENH € pa3padoTeHa M BHEAPEHA cHCTEMa 3a
JTMMHUPAHE U OTJAJICYeH KOHTPOJI Ha MapaMEeTPUTE U ChCTOSHUETO Ha TyHEIHA, U Ha
yJIMYHA OCBETUTENIHA ypea0a ¢ HaTpUEBH JIaMIIU BUCOKO HajsiraHe. Pa3paboTeH e u
WHTEJIMIEHTEeH WHMBUAYaJIeH KOHTPOJIEP 3a aJIallTUBHO YIIPABJICHUE HA OCBETUTEIN
C €JIEKTPOHHA ITyCKOBO-pEryJiMpalla amnaparypa.

2. AHAJIM3 HA WU3M0JI3BaHATA JIUTEpPaTypa

JIOKTOPAHTBT € U3IOJI3BAI CIICIUAIM3UPAHN JIUTEPATYPHH H3TOYHUITH —
o6mro 158 6p., ot Tax: 48 Op. Ha ObATapcKu €3WK; S Op. Ha pycku e3uk; 105 Op. Ha
JaTuHUIA (QHTIUHCKK e3WK). [To-rossiMara 4acT OT JIMTEpaTypHUTE M3TOYHHUIIH Ca
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nyonukyBanu B mocneanute 10..15 r. ToBa nmaBa ocHOBaHMe Ja ce CUMTa, Ye
JOKTOPAHTBHT € 3al03HAT C HOBOCTUTE M CBETOBHHUTE TEHJCHIMM B 00JacTTa Ha
JTUCEPTALIUOHHUS TPYA.

3. Onenka Ha aBTopedepara U Ha MyOJIUKANMUTE HA ABTOPA, CBHP3aHH €
AUCEPTAUMOHHUS TPYH

ABTOpedepaThT € HalliCaH ChIVIACHO HOPMATUBHUTE U3MCKBAHUS U OTpa3siBa
NPAaBUJIHO CTPYKTypaTa, ChIBPKAHUETO K OCHOBHUTE HAYYHO-TIPWJIOXKHU H
MPWIOKHHU IPUHOCH OT TUCEPTAITMOHHUS TPYI.

B nucepranmonnusar Tpya u aBTopedepara ca npeacraBenu 9 myonukanuy Ha
aBTOpa, Kato 1 € camocTosATeNHa U 8 B ChaBTOPCTBO C HAYUYHUTE MY PBKOBOJAUTEIH,
ChimuTe ca MpencTaBeHH KakTo cienasa: 2 Op. Ha xoHpepennusara Balkan Light
2015 (Atuna, I'vprus) u 7 Ha KoHpepenuute Ha ED Ha TY-Codust (I'ogumnnk
Ha TY-Co¢us) ceorBeTHO nipe3 2013, 2014, 2018, 2019 r. Exna ot nyOonukamuuTe
(I19) e uHACKCHpaHa B SCOPUS

B Tax ca oTpazeHM OCHOBHHUTE W3CIJICJIBaHMS, MMOKA3aHU B JUCEPTALIUOHHUS
TpYX.

[IpeacraBenute MNyOiIMKalUM, CBHIJIACHO MHUHUMAJTHUTE  HAIIMOHAJIHU
kputepun (Ilokazaren I', 3a obnmact Ha HaykuTe 5), HOCAT HA aBTOpa 77,32 TOUKH,
KOETO € IOBEYE OT J[Ba ITbTH, OT U3UCKBAHUS MUHUMYM OT 30 TOUKH.

4. OueHKa Ha HAYYHHTE Pe3YJTATH W NMPHHOCUTE HAa JAUCEPTANMOHHHA
TpyA

[TprieMaM TIPETEHIIMUTE 3a HAIPABCHHUTE NMPHUHOCH B JAWCEPTAI[HOHHUSA TPY]I
Ha Mar. unxk. [lersp Croes (06110 9 6post). Hakpatko Te morat na 6saaT 0000111eHI
KaTro: oOoraTsABaHE Ha ChHINCCTBYBAIIWTE 3HAHHMS W NPUIOKECHHUE HA HAYYHH
MIOCTYDKEHUS 3a MOAO0OpsSBaHEe Ha CHEpPrHiiHAaTa €()EKTUBHOCT IMPH MPOCKTHPAHE U
eKCIUIOATUPAHE Ha BHHIIHA OCBETUTCITHH Ypeaou (yJIUIHU U TYHEITHH).

[TpurOCHTE ca hopMyHpaHu KaTo Clie/IBa:

Hayuno-npunoscnu npunocu — 4 6p.;

Ipunoosxcnu npurocu — 5 0p.

CuuTam, 9e MOCTUTHATUTE TIPUHOCH Ca JIeJI0 Ha JUCEpTaHTa U ca 3HAUYMMHU 3a
HayKaTa, HW TPAKTHYECKA TMPWIOKHUMH B 00JIaCTTa HA MPOCKTHPAHETO W
CKCIUIOATAIMATa Ha BHHIIIHA OCBETUTEIIHU YPEIOH.

5. Kputuunm 0ejie;KKHM ¥ NPenopbKH
[To mpencraBeHUAT AUCEpPTAllMOHEH TpyJ U aBTOpedepara KbM HEro, Morat
Jla Ce HaIpaBsT CICAHUTE MO-ChIIECTBEHU OCTICKKHU U MPETIOPHKHU:

1. B 1. 1.2.1 u nHa ¢ur. 1.4 ca npeAacTaBeHM HEaKTyaJHU JaHHHU 3a
M3MOI3BAaHUTE CBETIMHHM W3TOYHHWIIA 32 BBHHIIHU OCBETUTEITHU YpeIOH.
Jannute ca kbM 2015 1. ITon0XeHHETO KbM HACTOSAIIMUAT MOMEHT € CUITHO
pasIMyaBalio ce, 0COOCHO MO OTHOIICHNE HAa CBETOIMOHUTE H3TOUHUIH;

2. Jluncea pazgen OOmM W3BOAM KbM JOHUCEPTAlMOHHUS Tpya. KbMm
OTACIHUTE TJIaBU TOCOYEHUTE H3BOJM Ca MHOTO KpPAaTKU W TPEIUMHO
OTMCATEIIHU;



3. 1. 3.1 e ozarmaBena ,EnextpocHabmuTenHa cucTeMa Ha OCBETHUTEITHA
ypenda‘““, a OCHOBHO € OIMMCaHa CrenuurKaTa Ha eJICKTPOCHAO ISIBAHETO HA
YIIMYHU OCBETUTCITHH YPEIOH;

4. TloBedyero OT IIOCOYCHUTE JHUTCPATYPHH H3TOYHMIIM, B CIHCHKA C
W3II0JI3BaHATA JIUTEPATypa, HE ca OMHUCAHHU C IIBJIIHATE CU OMOIHorpadCcku
JaHHU.

He3aBucruMo OT OTIpaBeHUTE KPUTHYHU OCJICKKH M MPETOPHKU, KOUTO Ca OT
YUCTO PENaKIMOHEH XapaKTep, MCKaM Ja oTOenexa J0O0pOTO HAaydHO HUBO Ha
TUCEPTAMOHHUS TPY. JIMum cu, 4e aBTOPBT € BIOKWJ YCHIIHS 3a J1a C€ MpOBeaaT
OTJCIIHUTE W3CJIEABAHUS M B TIOCIEACTBHE TMOJNYyYEHUTE pe3ylnTaTd na Obaar
MOKa3aHM M0 MOAXOAAII HaunH. [IpaBu BrieuaTiaeHne MHOTO T0OpoTO oopmsiHe Ha
MaTepuaa, IpeICTaBeH ¢ 00rato rpadudHO M TaOIMYHO Chabpkanue (89 durypw,
37 tabmunu 1 10 npuoxeHus).

Hckam na otmpaBs KaTo Tpernopbka KbM JAHCEpTaHTa, 3a Oblemara My
pabora, 1a 6b1aT 0OPMEHHU IMyOIUKAIIMY IO TeMaTa Ha JUCEepTalUATa 32 Pa3IMUHU
MEXIYHAPOJHU W3JIaHUs, WHICKCUpPAaHHM B CBeTOBHUTE Oazu mpanHu. C TOBa
HeroBata paborta e J00ue OIle MO-ToJsiMa MOIMYJISIPHOCT U B MEXIYHAPOJIHUTE
HAy4YHU CPEIH.

6. 3akyIl04eHUe U OLIEHKA HA INCEPTALMOHHUS TPY/

[IpegocTaBeHHSAT MU 3a CTAHOBHILE JUCEPTALMOHEH TPy ChAbpikKa
000OCHOBaHM U LIEJIEHACOUYEHU U3CIEABAHUS, U pa3pabOTKH Mo (opMylMpaHaTa mel
Y 33]1a4M B HETO.

CuuraM, 4Ye 1mOCTaBeHaTa IMeJI € I[IOCTUrHaTa, Karo Mora Ja Jam
MOJIOKUTEIHATA CU OLIEHKA Ha MPEIOCTABEHUAT MU 33 CTAHOBHILE TUCEPTALMOHEH
TPpYA.

[IpennaraM Ha HAay4HOTO JKypHU Ja NPUCHIM OOpazoBaTelHATa U Hay4dHa
crenieH A0KTOpP Ha Mar. uHkK. [lerbp UBanoB CtoeB, B 00yiacT Ha Haykute S.
Texnuuecku Hayku, mpodecHoHANHO HampaBlieHue 5.2. EnekTpoTexHuKa,
CJICKTPOHMKA M aBTOMAaTHKa, HayyHa cleuudagHocT ,EnekrpocHaOasBaHe W
eJIEKTPO003aBeXAaHE HA IPOMUIIIIEHOCTTA .

18.11.2022 r. YjieH HA )KYpPHUTO:

rp. Pyce /mou. x-p O. [erpos/



OPINION

by Assoc. Prof. Orlin Lyubomirov Petrov, PhD
University of Ruse “Angel Kanchev”

of the dissertation of Mag. Eng. Petar Ivanov Stoev

on topic ,,Energy-efficient solutions for powering outdoor lighting”,

submitted for the acquisition of the educational and scientific degree "Doctor" in
the scientific specialty "Electrical supply and electrical equipment of industry"
in professional direction 5.2. Electrical engineering, electronics and automation.

1. Relevance and significance of the developed scientific problem

The constant modernization and increase of outdoor lighting systems, the
increase in electricity prices and the development of lighting technology in outdoor
lighting are the reason for the search for methods and means to increase their energy
efficiency.

In the last 10 years has seen an increasing transition from gas-discharge
lamps to more modern lighting, realized mainly with LED light sources. Regardless
of this modernization, street lighting costs can be further reduced by providing
energy-saving modes of operation of the light sources. In this direction, it is
necessary to study the behavior of the light sources and the lighting system in order
to evaluate its energy efficiency under different control options. Great opportunities
for efficient use of outdoor lighting systems can be realized through intelligent
control systems implementing adaptive lighting control under changing operating
conditions.

The relevance of the research is determined by the fact that simulation models
of illuminators with gas-discharge and LED light sources have been developed, and
universal models of lighting systems with sodium and LED light sources have been
compiled.

With the help of the obtained models, a system for dimming and remote
control of the parameters and condition of tunnel and street lighting with high-
pressure sodium lamps was developed and implemented. An intelligent individual
controller for adaptive control of a light fixture with electronic start-up-regulating
equipment has also been developed.

2. Analysis of the used literature

The PhD student used specialized literary sources - a total of 158 items, of
which: 48 items in Bulgarian; 5 items in Russian; 105 items in English language.
The majority of the literary sources were published in the last 10..15 years. This
gives reason to consider that the doctoral student is familiar with the novelties and
global trends in the field of dissertation work.



3. Evaluation of the abstract and of the author's publications related to
the dissertation work

The abstract is written in accordance with the regulatory requirements and
correctly reflects the structure, content and main scientific-applied and applied
contributions of the dissertation work.

In the dissertation and the abstract, 9 publications of the author are presented,
1 of which is independent and 8 in co-authorship with his scientific supervisors.
They are presented as follows: 2 at the conference Balkan Light 2015 (Athens,
Greece) and 7 at the EF conferences of TU-Sofia (Yearbook of TU-Sofia)
respectively in 2013, 2014, 2018, 2019. One of the publications (P9) is indexed in
Scopus. They reflect the main research shown in the dissertation work.

The submitted publications, according to the minimum national criteria
(Indicator G, for field of science 5), bring the author 77.32 points, which is more
than twice the required minimum of 30 points.

4. Evaluation of the scientific results and contributions of the dissertation
work

| accept the claims for the contributions made in the dissertation work of
Mag. Eng. Petar Stoev (total of 9 items). In short, they can be summarized as:
enrichment of existing knowledge and application of scientific achievements to
improve energy efficiency in the design and operation of outdoor lighting systems
(street and tunnel).

The contributions are formulated as follows:

Scientific and applied contributions - 4 items;

Applied contributions — 5 pcs.

| believe that the contributions achieved are the work of the PhD student and
are significant for science and practically applicable in the field of design and
operation of outdoor lighting systems.

5. Critical notes and recommendations

The following more important notes and recommendations can be made on

the presented dissertation work and the author's abstract to it:

5. In point 1.2.1 and in fig. 1.4 presents out-of-date data on the used light
sources for outdoor lighting systems. The data is as of 2015. The situation
at the moment is very different, especially with regard to LED sources;

6. The section General conclusions to the dissertation work is missing. The
conclusions given to the individual chapters are very short and mostly
descriptive;

7. Point 3.1 is entitled "Power supply system of lighting equipment", but
mainly describes the specifics of the power supply of street lighting
equipment;

8. Most of the used literary sources, in the list of used literature, are not
described with their complete bibliographic data.

Regardless of the critical remarks and recommendations made, which are of a

purely editorial nature, I want to note the good scientific level of the dissertation

5



work. It is evident that the author has made an effort to conduct the individual
studies and subsequently to display the results in an appropriate manner. The very
good layout of the material, presented with rich graphic and tabular content (89
figures, 37 tables and 10 appendices) is impressive.

| would like to make a recommendation to the PhD student, for his future
work, to create publications on the subject of the dissertation for various
international editions, indexed in the world databases. With this, his work will gain
even greater popularity in international scientific circles.

6. Conclusion and evaluation of the dissertation work

The dissertation work submitted to me for opinion contains substantiated and
purposeful research and development on the formulated goal and tasks in it.

| consider that the set goal has been achieved, so | can give my positive
assessment to the dissertation work.

| propose to the scientific jury to award the educational and scientific degree
Doctor to Mag. Eng. Petar lvanov Stoev, in the field of sciences 5. Technical
sciences, professional direction 5.2. Electrical engineering, electronics and
automation, scientific specialty "Power supply and electrical equipment of
industry”.

18.11.2022 Member of scientific jury:
Ruse /Assoc. Prof. O. Petrov, PhD/



