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1. AKTyanHOCT Ha pa3paboTBaHMA B AUCEPTALMOHHMUA TPya, nNpobaem B HayyHO MU
Hay4YHONPUNOXKHO OTHOLLUEHME.

HapacTtBawara Heob6xoa4MmocT OT ePpEKTUBHO M3M0/13BaHE HA BbHLHWU OCBETUTENIHU ypeaou,
NPOAMKTYBaHa OT HEMPEKbCHATO MOKAYBALLUTE Ce LLEeHW Ha eNeKTpMyecKkaTa eHeprua BoAn Ao
TbPCEHETO Ha ,eHeproedpekTUBHN" pelleHnA B 061acTTa Ha CBET/IMHHATA TEXHMKA U € B OCHOBATa
Ha pa3paboTeHaTa gucepTaums.

MpeacTaBeHUAT MM 33 peueHsua Tpya ,EHepruiHoedeKkTMBHM  pelleHus  3a
€/IeKTpo3axpaHBaHe HAa BbHWHO OCBETAEHWE” npeacTaBNAsfBa 3aBbpLUEHA AucepTauma ¢
AOCTaTbyHO Mo obem cbabpkaHue. [ocTaBeHaTa Len Ha TpyAa, KOATO € MNOoBULLIABAHE Ha
eHepruiHaTa epeKTUBHOCT Ha BbHLWHOTO OCBET/IEHME YPE3 PALMOHANN3NPAHE Ha PEXMMUTE Ha
paboTa Ha 3axpaHBalMTE YCTPOMCTBA WM Ha CBETNIMHHUTE W3TOYHULW, € peanusupaHa
NPaKTUYECKN U U3YepnaTeNHO ONUCcaHa TEOPETUYHO U NpeaCcTaBeHa NOCPeACTBOM pe3ynTaTv oT
€KCNEepPUMEHTA/IHU U3CNeABaHUA U CUMYNAUMOHHM MmoZenun. TemaTa Ha AucepaTumsaTa e
aKTya/lHa WM Kacae HauyMHUTE 3a MNOCTUraHe Ha WMKOHOMWS Ha efieKTpUYecKa eHeprus -
nocpeacTBOM NMPOMSAHA HA CBET/IMHHUA KAAaC HA YANUUTE; CTENEHHO yNpaB/ieHWe HA TYHeHUTe
OCBETUTENIHM ypenbu; CBOEBPEMEHHO U ePEKTUBHO YMpPaBAEHWE HA BbHLUHUTE OCBETUTE/HU
ypeabu; n3nonssaHe Ha CBETOANOAHU CBET/IMHHM U3TOYHULM BMECTO KOHBEHLMOHAHWN TaKMBa.

2. CTeneH Ha no3HaBaHe CbCTOAHMETO Ha npobsema U TBOpYECKa MHTepnpeTauua Ha
NUTepaTypHUA matepuan.

OT ANCepPTaALMOHHUA TPYA CTaBa ACHO, Ye AOKTOPAHTBLT NO3HABa aKTya/IHOTO CbCTOAHWME Ha
YIMYHUTE OCBETUTENHU ypeabu 1 HauMHUTE 33 HamaNABaHEe Ha KOHCYMMpPaHaTa 3a OCBETNEHUNE
eNIeKTpUYecka eHeprus, NnocpeacTBoM M3non3BaHe Ha ePeKTUBHU M3TOYHULM HaA CBETIMHA U
CUCTEMM 33 YyNpaB/EHWE Ha OCBET/NIEHMETO. B AMCepTauMOHHMAT Tpya ca uumtupaHuM 158
NUTEPATYypPHU M3TOYHMKA, OT KOMTO 53 Ha Kupuauua, 105 Ha natMHMua. HanpaseH e obcToeH
aHaNM3 Ha MNOCTUTHaTMTEe B UWTUpaHaTa J/MTepaTypa pes3yntTaTM 33 MOCTMraHe Ha



eHeproedeKTMBHOCT NPU BbHLWHN OCBETUTENHW ypenbu. CboTBETHO B AncepaTumaTa e usbpax
KOMMNEKCeH NOAXOA 3a peLlaBaHe Ha CNOXKHM Npobaemu ¢ uen NosBuLaBaHe Ha eHepruiHaTa
epEeKTMBHOCT Ha BBHLIHOTO OCBET/IEHWE Ype3 paLMOHaAIM3MPaHEe Ha peXXnumute Ha paboTta Ha
3aXpaHBaWMTe YCTPOMCTBA U HA CBETAMHHWUTE M3TOYHMUM. PeweHn ca BbNPOCK, CBbP3aHU C
YyrNpaBAeHNETO HA CBET/IMHHMA MOTOK Ha HaTpMeBM NaMnM C BUCOKO HanaraHe (H/IBH) um
ceetoamnogm (CA); paspaborBaHe Ha NPOrPaMHU MOLENN HA CBET/IMHHUTE U3TOYHWULM, TAXHATA
nyckoBo-perynupauwa anapatypa (MPA) n 3axpaHBawata mpexa. MNpeasoxKeHn ca cuctemu 3a
yrnpasaeHWe Ha BbHLWHM OCBETUTENHU ypeAbW C HATpMeBM NaMnM C BUCOKO HanAaraHe u
CBETOAMOAM, KaTO € HanpaBeHa U TEXHUKO-MKOHOMMYECKA OLLEeHKa 3a M360p Ha BapuaHT.

3. CvoTBeTcTBMe Ha M36paHaTa MeTOAMUKa Ha u3cneaBaHe C NOCTaBeHaTa Len U 3a4a4m Ha
ANCEepTaLMOHHUA TPYA.

B cboTBETCTBME C NOCTaBeHaTa wen n GopmMmyanpaHuTe 3a43a4m, B AUCEPTALMOHHNA TPy ca
pa3paboTeHn 1 peanmsnMpaHn: aaropuTbM 3a yNpaB/ieHMe Ha YIMYHU OCBETUTE/IHU ypeadbu npm
NPOMAHA Ha CBET/IMHHMA KAaC Ha YAULMTE; aIfOPMTbM 33 YNpaBaeHWe HA OCBETUTENHU ypeabun
Ha MbTHM TYHEIM B 3aBUCMMOCT OT HUBOTO Ha aAanTaUMOHHA APKOCT; CUMY/TAUMOHHU MOAENN B
cpega Matlab Simulink Ha BbHLWHKUTE OcBETUTENHM Ypeabu 3a OLeHKa Ha ePpEeKTUBHOCTTA UM Mpu
peryaMpaHe Ha CBET/IMHHMA MOTOK Ha CBET/IMHHUTE W3TOYHMLW, KOUTO ca 6Ha3mpaHu Ha
eKCNepUMEHTANIHO 3aCHEMaHe Ha TOKa, HanpeXeHMeTo, XapPMOHWYHWUA CbCTaB Ha TOKA W
MOLLHOCTUTE Ha M3TOYHUUMTE Ha CBET/IMHA MNpPU peryiMpaHe Ha HanpeXeHueto Ha
OCBETUTENIHUTE TeNla C aBTOTPAHCHOPMATOP; CUCTEMM 33 YNPaBEHNE HA BbHLIHW OCBETUTENHU
ypenbu; TEXHUKO-MKOHOMMYECKA OLEHKa 3a onpeaenaHe Ha WMKOHOMWYECKU HaM-U3rogHuA
BApPMaHT 3a yrnpaB/ieHMe Ha BbHLIHW OCBETUTENHN ypeabu.

4. KpaTKa aHa/IMTMYHA XapaKTepPUCTUKA Ha eCTeCTBOTO M OLeHKa Ha 40CTOBEePHOCTTa Ha
maTtepuana, Bbpxy KOMTO Ce rpagAaT NPUHOCUTE HA AUCEPTALMOHHUA TPYA.

AncepTaumMoHHUAT TpyA4 e pa3paboTeH B 06em oT 134 neyaTHM CTPaHMLM U3N0OKeHMe u 27
CTpaHUuM npunoxkeHua. CobabprKa 89 durypm u 37 Tabanum. CTpyKTypata My BK/OYBA
CNbAbpXKaHME, CMUCHK Ha GUrypun n Tabamum, CNUCbK Ha M3NON3BaHUTE CbKpaLLeHus, yBoa, neT
rnasv, oboblieHMe Ha MpMHOCMTE KbM TpPyAa, CNUCbK Ha UuTUpaHaTa autepatypa u 10
NPUIOXKEHUS.

Cnepn aprymeHTuMpaHo GopmMyanpaHe Ha Len 1 3aJa4uM Ha gucepTaumMoHHUA Tpya, 6asnpaHm
Ha 06CTOeH NMTepaTypeH nperies B Mbpsa rAaBa oT AWcepTauuaTa, cie[Ba TAXHOTO KOHKPETHO
M3MbIHEHWE M aHaNN3 HA NOCTUTHATUTE pe3yaTaTu.

B rnaBa BTOpa e npeAcTaBeH aAropuTbM 3a onpeaesnsiHe Ha HMBATa Ha peayumpaHe Ha
MOTOKa Ha YAMYHU OCBETUTENHW ypeabu, CBbP3aHO CbC CbCTaBa Ha TpaduKa, CKOPOCTTa Ha
ABUXKEHWNE M HAIMYMETO Ha ONACHU YYaCTbLM U KOHOIMKTHU TOYKKM Ha MbTA. HanpaBeHa e oueHKa
Ha eHepruiiHaTta epeKTMBHOCT MpW MPeMMHaBaHe OT eAWH B APYyr Knac U M3No/si3BaHe Ha
Pa3NYHM ocBeTUTEeNN. PasrnesaHun ca U TyHe/NIHU OCBETUTENHU ypeabu, KaTo e gedrHuUpaHa m
pelleHa oNTMMM3aLMOHHA 334a4a 3a onpeaenaHe Ha HUBaTa Ha APKOCT B 30HUTE Ha TyHenuTe.



PasrnepgaH e n npobnembT 3a M360OP Ha BMCOUYMHA HA OKAyBaHe Ha OCBETUTENUTE, TaKa 4e C
MWHMManeH 6poil ocBeTUTeNM fJa Cce MNOCTUFHAT BCUYKM KayeCTBEHM MOKasaTeNn Ha
ocBeTuTeNHaTa ypeaba. PasrnegaHu ca Bb3MOXKHOCTUTE 3a YrpaB/ieHMe Ha CBET/IMHHUA NOTOK Ha
OCBETUTENN C HATPMEBU NAMNU C BUCOKO HaNAraHe U CBETOANOAHM OCBETUTENN.

B rnaBa Tperta e pa3rnefaHa efieKTpocHabauTenHaTa MmpeXKa Ha YANYHU OCBETUTESTHU
ypenbu. PaspaboteHn ca cumynaymoHHmn moaenu Ha HIBH n CA. PasrnegaHu ca xapmoHuumTe
Ha TOKa U mouwHocTute, Komto H/IBH n C[, BHAcAT B enekTpuyecKata MmperKa npum gumunpaHe.
Peanusnpann ca moaenn Ha yamum B SIMULINK, KaTo e HanpaBeHO AeTalMAHO onucaHue Ha
TexHuTe 61oKkoBe npu ypenbwu c HABH u CA. Cb3pgaseHnTe moaenu UMmar 3a Len Aa cnocobcrear
33 M3cnepBaHe Ha BAMAHMETO Ha 3aXPaHBALLOTO HanpexeHue Bbpxy paboTaTta Ha ypepbata m
N3MEHEHMETO Ha NOTOLUTE Ha aKTUBHA U PeaKTMBHA MOLLHOCT B Pa3/IMYHUTE PeXMMK Ha paboTa
Ha OCBET/IeHMEeTO.

B rnaBa ueTBbpTa Ca U3N0/13BaHU pas3paboTeHUTe B raBa TpPeTa MOAE/IN 3a OLLEHKA Ha
paboTtaTa Ha Y/AMYHUTE OCBETUTENHM ypenbu, KaTo ca WM3YUCAEHU aKTMBHA M pPeaKTMBHa
MOLLHOCTM U eHEeprma KakTo Npy HOMMUHANHO HaNpeXKeHue, Taka 1 NpU NOHMMKEHO U NOBULLEHO
HanpexeHue. OnpegeneHn ca n 3arybute Ha HanpeXeHue B Kpaa Ha NMHUMKTE. PasrnenaHu ca
HeeAHaKBOTO M3HOCBAHE Ha CBET/IMHHUTE M3TOYHULM NOPaAM Pa3nyHa 3aryba Ha HanpexeHue
n paboTaTa MM NPU NOHUKEHA MOLLHOCT.

B rnaBa neta ca peasiManpaHn CMCTEMMU 3a YpPaBAeHMe Ha BbHLIHM OCBETUTE/IHU ypeabu,
KaTo OTHOBO ca pa3rnegaHun ypeabu ¢ HIBH n Takmea cbec C[. HanpaBeHa e n MKOHOMMYeECKa
OLEeHKa Ha pasrnegaHnTe CMCTEMM 33 yrNpaBieHMe Ha OCBETAEHUETO.

JucepTaumaTta 3aBbpLliBa C KOHKpETU3MpaHe Ha NPUHOCUTE HA AUCEPTAUMOHHUA TPYS,
KaTO aBTOPBT MM € Knacnupumumpan Kato TakMBa C HAYYHO-MPUNOMKEH N MPUNOXKEH XapaKTep.

5. HayuyHu n/vamn HayyHONPUNOXKHU NPUHOCK HA AUCEPTALUOHHUA TPYA;:

Cuntam, Yye aBTOPBT € Knacudnumpan KOPEeKTHO NPUHOCUTE HAa ANCEPTALMATA KAaTO TaKMBa C
HaY4YHO-NPUNONKEH U MPUIOXKEH XapaKTep.

ABTOPDBT € popMynpan YeTUPU HAYYHO-MPUNOKHU U NET NPUNOXKHM NpUHOca. CmuTam, ye
aHaNIM3bT HA METOAM M CpeacTBa 3a NoBMLWaBaHe HA ePEeKTUBHOCTTA HA BbHLUHW OCBETUTEHM
ypeabu He moxe ga 6bae KnacuduumpaH Kato OTAENEeH HayYHO-MPUAOXKeEH NpuHoc. Tol gasa
OCHOBA 3a pa3paboTKa Ha Tpyaa M peannsauma Ha oCTaHanuTe NPUHOCK. CbLLOTO Ce OTHACA M 3a
NbPBUA OT NPUNONKHUTE NPUHOCU — AHANN3 N CPAaBHEHME HA EHEPTUIAHUTE MOKa3aTeNun Ha YANYHA
OoCBeTUTeNHA ypenba M Bb3MOMXKHOCTUTE 33 NOBMLIABAHE HA HEMHATa eHepruimHa ePpeKTUBHOCT.

Cuntam, 4e NPUHOCHKTE KbM AnUcepTaumaTa ca ChegHuTe:
Hay4yHO — npuUnoxHu:

1. Pa3paboTeHWM ca anropuTMu 3a ynpas/eHMe Ha FpynoBO AMMMPALLO YCTPOMCTBO
aBTpaHchopmaTop 3a paspAgHU NaMnn 1 yNpasaAaBaLlL0 YCTPOMACTBO 32 AMMUPAHE Ha
CBETO4NOAHWN OCBETUTENMN.

2. Pa3paboTeH e anropuTbM M METOAMKA 3a onpeaensiHe Ha MHCTaIMPaHUTE MOLLHOCTM
B TYHesHa ypeaba. PopmynmpaHa e 3a4aya 3a oNTMMM3MPAHEe Ha HMBATa Ha APKOCT
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BbB BXOAHAaTa U NpexogHaTa 30HW HA NbTEH TYHEs, TaKa 4Ye ga ce MUHUMMU3KUPA
N3noa3BaHUA BPO OCBETUTENMN.

3. PaspaboteHn ca cMmynauMoHHM mogenn Ha ocsetutenn ¢ HJIBH mn ceetogmoam u
YHUBEPCANHN MOAENN HA OCBETUTENHM ypeabu, usnonssawm HABH n CA.

MpunoxxHu:

1. WscnepBaHu ca pexmmute Ha paboTa Ha yAn4yHa ocBeTuTesiHa ypeaba ¢ ABa BMAa
CBET/IMHHM M3TouHMUM HJIBH n cBetoamogm. AHanusmpaHa e edeKTUBHOCTTA Npu
pa3NnMYHUTE BapMaHTM Ha paboTa Ha ypeabaTa.

2. PaspaboTeHn ca anropuTbM M Mporpama 3a onpegensHe Ha AOMbJAHUTENHaATa
MKOHOMMA Ha eNIeKTPUYECKa eHeprua, KoATo 6K ce peanmsmpana Npu NoAAbPKAHE Ha
NMOCTOSAHEH CBET/INHEH MOTOK B OCBETUTE/IHUTE ypeadu.

3. PaspaboteHa e u BHegpeHa cucTema 3a AUMMMUPAHE WM OTAAJIeYeH KOHTPOJ Ha
napameTpuTe MU CbCTOAHUETO Ha TYHEJ/IHa U y/IMYHA OCBeTUTEe/IHA ypeaba ¢ HaTpueBHU
NlaMnu BUCOKO HanAraHe.

4. Pa3paboTeH e MHAMBMAYANEeH KOHTposiep ynpasasBal, paboTaTa Ha ocBeTUTen e
EMPA. KoHTponepsbT e ¢ BrpageHa pyHKUMA 33 NoaabprKaHe Ha MOCTOAHEH CBET/IMHEH
NOTOK Ha OCBeTUTENA.

6. OueHKa 3a cTeneHTa Ha IMYHOTO y4YacTUe Ha AUcepTaHTa B NPUHOCUTE.

Bb3 ocHOBa Ha npeacTaBeHWUTe MU3CNeABaHUA M NyHAMKALMWUTE KbM AUCEPTaLMOHHUA
TPYA, CYMTaM, 4Ye MOCOYEeHUTe MNPOHOCU ca A0 roNAMa CTeneH CaMOCTOATE/IHO AeNo Ha
AOKTOPAHTA, peann3mnpaHn noa PbKOBOACTBOTO HA Hay4yHUTE My pbKoBoAUTENU. He OTKpuBam
naarnaTcTeo.

7. MMpeueHKa Ha ny6anKauMmTe No AUCEPTaLUOHHUA TPYA: 6poit, XapaKTep Ha U3JaHUATA,
B KOMTO Ca oTneyaTtaHu. OTparkeHue B HayKaTa — U3NON3BaHE U LUTUPAHE OT 4PYrU aBTOPM,
B ApYyru nabopaTtopuu, CTpaHuU U np.

BbB Bpb3Ka C ANCEPTALMOHHMA TPy, ca pa3paboTeHn 9 nybamkaumm, Kato 6 oT TAX ca Ha
KMpunuua, Tpyu Ha natuHuua. WWect ot ny6ankaumuTe ca nybanKysBaHu B cnucaHue , logULWHUK
Ha TY-Codua“ n ase - B cOOpHUK C AOKNaAMN Ha BanKkaHCKaTa KoHdepeHUms no oceeTaeHue Balkan
Light 2015r. n egHa B enekTpoHHaTa 6ubanoTeka Ha IEEE, KaTo e M3HeceHa KaTo AOK/af Ha
KoHdpepeHuma BulEF 2019. [IoKTOpaHTbLT € NOCOoYUN CamMo efHa camocToATesHa nybanKaums,
OCTaHa/IUTEe Ca B CbaBTOPCTBO.

8. U3nonseBaHe Ha pe3yntaTute OT AUCEPATUUOHHMA TPYA B HayyHaTa M couMaNHaTa
npakTUKa. Hananume Ha NOCTUrHAT NPAK UKOHOMUYECKU edeKT U np. LOKYMEHTU, HA KOUTO
ce 0CHOBaBa TBbpPAEHMUETO.

[ OKTOPaHTLT € NpeaoCcTaBuA eANH OKYMEHT — A0TOBOP 3a pa3paboTBaHe U U3paboTBaHe
Ha y/NM4YHa KaceTa C OTAanedyeH KOHTPOA W BrpadeH perynatop 3a gumupaHe Ha H/IBH. Hama
HaNMYHU OOKYMEHTM 33 NOCTUTHAT MKOHOMMYECKM edeKT OT BHEAPSABAHETO Ha ynpaBasBallaTa
cuctema.



9. OueHKa Ha CbOTBETCTBMETO Ha aBTopedepata C M3UCKBAHMATA 33 U3FOTBAHETO MY,
KaKTO M Ha afeKBAaTHOCTTA Ha OTpa3fABaHe Ha OCHOBHUTE MONOXEHUA U NPUHOCUTE Ha
ANCepTaLuMOoHHUA TPYA.

ABTopedepaTbT OTpasfaBa Mb/IHO M ACHO OCHOBHUTE MOMEHTU OT CbAbPYKAHMETO U
NPUHOCUTE Ha AUCEPTaALMOHHMA Tpya. CnaseHu ca M3UCKBAHMATA 33 U3rOTBAHE Ha aBTopedepaTn
KbM ANCEPTALNOHHU TPYyAO0BE.

10. MHeHuAa, NpenopbKu n 6enexxKku.
ducepTaymata npeacraBassa AOCTaTbY4HO obemeH M gobpe CTPYKTYPUpPaH HayvyeH Tpya,
no uscnegBaHaTta npobaemaTtumka.
MpenopbyYyBam AOKTOPAHTLT Aa NPOADB/AXKU U3CAeaBaHUATA CU B Tasn obsacT n ga uma
noBeye CamMoCToATeHM Nyb6aAnKauuu.
11. 3aKkn04eHMe € ACHA NONOXUTENIHA UAKU OTPULUATE/IHA OUEHKa Ha AUCepPTauUOHHUA

TPYA.

OVcepTaumMoHHUAT TPy A Ha mar. UHX. MNeTbp MBaHos CToeB Ha Tema ,,EHeprunHoepeKkTBHU
peleHnA 3a eNeKTPOo3axpaHBaHe HA BbHLIHO OCBeT/NeHue” yA0BNeTBOPABA M3UCKBAHUATA HA
3aKOHa 3a pa3BMTME Ha aKafeMUYHUA CbCTaB B Penybaunka Bbarapma u Ha lMpaBuaHMKa 3a
HEeroBoTO NpuaaraHe, Kato e cbobpaseH C BbTPeLHAaTa HOPMATUBHA ypeaba Ha TexHuyecKua
yHusepcuteT — CodpuA. OMcepTaumMoOHHUAT TPys CbAbp)Ka HAy4HOODOOCHOBAHM peleHUA Ha
aKkTyaneH npobaem B 061acTTa Ha CBET/IMHHATA TEXHMKA.

PaspaboTkaTa MMa M [OKasaHa MpPaKTUYecKa NPUNOXKMMOCT. PeanvsmpaHa e afeKkBaTHa
nyb6/IMYHOCT Ha pe3yaTaTtuTe. Bb3 OCHOBaA Ha MOCOYEHUTE OT MEH apryMeHTH, NpenopbyBam Ha
Hay4HOTO Xypu ga npucbam Ha mar. uHXK. MeTbp MBaHoB CToeB oHpasoBaTesHaTa M Hay4yHa
cteneH ,,JJOKTOP”B o6nacT Ha BucweTo obpasosBaHue 5. , TexHn4yeckn Haykun“, npodpecnmoHanHo
HanpasneHune 5.2. ,ENeKTpOTEXHWKA, €/IEKTPOHMKA M aBTOMATMKA®, Hay4dHa cneumanHocT
,ENnekTpocHabasaBaHe 1 enekTpoob3asexaaHe Ha NPoMMULLAeHOCTTa ",

01.12.2022r. PeueH3eHT:

rp. Codpus /aou. a-p nHxK. U. MetpuHcka/
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1. Scientific relevance and applications of the problems decided in the dissertation.

The growing need for efficient use of outdoor lighting systems, arising from the ever-rising
prices of electrical energy, leads to the search for "energy-efficient" solutions in the field of
lighting technology and is the basis of the dissertation developed.

The work submitted to me for a review and entitled "Energy - efficient solutions for electric
power supply of outdoor lighting " is with sufficient volume of content. The goal of the work,
which istoincrease the energy efficiency of outdoor lighting by rationalizing the operating modes
of power supplies and light sources, has been theoretically described and practically realized. It
is presented through results of experimental studies and simulation models. The topic of the
dissertation is contemporary important and concerns the ways to achieve economy of electrical
energy - by means of changing the lighting class of the streets; gradual control of the tunnel
lighting systems; timely and effective management of external lighting systems; by using LED light
sources instead of conventional ones.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material.

From the dissertation it becomes clear that the doctoral student is aware of the current state
of street lighting and the ways to reduce the electrical energy consumed for lighting, by using
efficient light sources and lighting control systems. 158 literary sources are cited in the
dissertation, of which 53 are in Cyrillic, 105 are in Latin. A comprehensive analysis of the results
achieved in the cited literature for achieving energy efficiency in outdoor lighting arrangements
was made. Accordingly, in the dissertation, a complex approach was chosen for solving complex
problems with the aim of increasing the energy efficiency of outdoor lighting by streamlining the
operating modes of power supplies and light sources. Issues related to the control of the
luminous flux of high-pressure sodium lamps (HPS) and light-emitting diodes (LEDs) have been
resolved; software models of the light sources, their start-up apparatus and the power supply
network have been developed. Control systems for outdoor lighting with high-pressure sodium
lamps and LEDs were proposed, and an economic evaluation was made for choosing the best
option for outdoor lighting — both energy and economically effective.



3. Correspondence of the chosen research methodology with the goal set and tasks of the
dissertation work.

In accordance with the goal set and the formulated tasks, the following were developed and
implemented as contributions in the dissertation work: an algorithm for street lighting control
using correction of the lighting class of the street; algorithm for road tunnel lighting control,
depending on the level of adaptation luminance; simulation models of the outdoor lighting
equipment in Matlab Simulink used for evaluation of their effectiveness in regulating the
luminous flux of the light sources; outdoor lighting control systems; technical and economic
assessment to determine the most economically effective option for outdoor lighting control.

4. A brief analytical description of the dissertation.

The dissertation consists of 134 printed pages of exposition and 27 pages of appendices. It
contains 89 figures and 37 tables. Its structure includes a table of contents, a list of figures and
tables, a list of abbreviations, an introduction, five chapters, a summary of the contributions to
the work, a list of cited literature and 10 appendices.

After formulation of the aim and tasks of the dissertation work, based on a thorough
literature review in the first chapter of the dissertation, follows their specific implementation and
analysis of the results achieved.

In chapter two, an algorithm is presented for determining the level of reduction of the
luminous flux of street lighting systems, related to the composition of the traffic, the speed and
the presence of dangerous sections and conflict zones on the road. An energy efficiency
assessment was made for street class change scenario for different lighting fixtures. Tunnel
lighting systems were also investigated, and an optimization task was defined and solved to
determine the luminance levels in the tunnel zones. The problem of choosing the height of
suspension of the luminaires was also considered, so that with a minimum number of luminaires,
all quality indicators of the lighting system could be achieved. The possibilities of controlling the
luminous flux of high-pressure sodium lamps and LED luminaires are investigated.

In the third chapter, the power supply network of street lighting systems is considered.
Simulation models of high pressure sodium lamps and LEDs have been developed. The harmonics
of the current and the powers that high pressure sodium lamps and LEDs bring to the electrical
network during dimming have been investigated. Street models have been implemented in
SIMULINK, with a detailed description of their blocks for arrangements with high pressure sodium
lamps and LEDs. The models proposed aim to contribute to the study of the influence of the
supply voltage on the operation of the equipment and the change of the flows of active and
reactive power in the different modes of operation of the lighting.

In chapter four, the models developed in chapter three were used to evaluate the
performance of street lighting systems, and active and reactive power and energy were
calculated both at nominal voltage and at reduced and increased voltage. The voltage losses at



the end of the lines are also determined. Unequal wear of light sources due to different voltage
loss and their operation at reduced power are considered.

In the fifth chapter, control systems for outdoor lighting systems are implemented, and
systems with high pressure sodium lamps and LEDs are considered. An economic evaluation of
the lighting control systemsunder consideration was also made.

The dissertation ends with a specification of the contributions of the dissertation work,
and the author has classified them as scientific-applied and applied.

5. Scientific and/or applied scientific contributions of the dissertation:

Upon my opinion, the author has correctly classified the contributions of the dissertation as
having a scientific-applied and applied nature.

The author formulated four scientific-applied and five applied contributions. | believe that
the analysis of methods and means of increasing the efficiency of outdoor lighting arrangements
cannot be classified as a separate scientific-applied contribution. It provides a basis for the
development of the work and realization of the other contributions. The same applies to the first
of the applied contributions - analysis and comparison of the energy indicators of street lighting
and the possibilities of increasing its energy efficiency.

6. Evaluation of the degree of personal participation of the PhD student in the
contributions.

Based on the presented research and the publications on the problems of the
dissertation, | believe that the work done is to a large extent independent work of the doctoral
student, accomplished under the guidance of his scientific supervisors. | detect no plagiarism.

7. Evaluation of the publications on the dissertation work: number, nature of the editions
in which they were printed.

Connected with the dissertation work, 9 publications have been developed, 6 of them are
in Cyrillic, three in Latin. Six of the publications were published in the magazine "Proceedings of
the Technical University of Sofia", two in the Proceedings of the Balkan conference on lighting -
Balkan Light 2015. and one in the IEEE e-Library, presented as a conference paper at BUlEF 2019.
The PhD student has listed only one individual publication, the rest are co-authored.

8. Using the results of the dissertation work in scientific and social practice. Existence of
achieved direct economic effect, etc. Documents on which the statement is based

The doctoral student has provided one document - a contract for the development of a
control system for remote dimming of high pressure sodium lamps. There are no available
documents on the achieved economic effect of the implementation of the lighting control
system.

9. Assessment of the compliance of the abstract with the requirements, as well as its
adequacy to the dissertation.



The abstract fully and clearly reflects the main points of the content and contributions of
the dissertation. The requirements for preparing abstracts of dissertations have been met.

10. Opinions, recommendations, and notes.
The dissertation represents sufficient in volume and well-structured scientific work on the
research goal set.
| recommend that the PhD student continue his research in this area and prepare more
individual publications.
11. Conclusion with a clear positive or negative evaluation of the dissertation work.

The dissertation of eng. Petar lvanov Stoev MSc entitled " Energy - efficient solutions for
electric power supply of outdoor lighting" satisfies the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Rules for its
Implementation, being in accordance with the internal regulations of the Technical University -
Sofia. The dissertation contains scientifical solutions to a contemporary problem in the field of
lighting technology.

The developments depicted in the dissertation also have proven practical applicability.
Adequate publicity for the results has been implemented. Based on these arguments, |
recommend the Scientific Jury to award Eng. Petar Ivanov Stoev M.Sc. the educational and
scientific degree "PhD" in the field of higher education 5. "Technical sciences", professional field
5.2. "Electrical engineering, electronics and automation", scientific specialty "Power supply and
electrical equipment of industry".
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