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1. AKTYyaJIHOCT M 3HAYMMOCT HA Pa3padoTBaHUA HAY4YeH NMPodJieM

Konrenmusata 3a MHTEIUIeHTHA 3axpaHBaiia Mpexa (Smart Grid) e Ouma men
Ha Pa3jM4YHU aBTOPU U CTPYKTYpHU. Ts MoOKe Ja ce omuiie kato Oe3mpoOsieMHa,
mpo3payHa ¥ MUTHOBEHA JBYINOCOYHA MpEKa JaBailla €HepruitHa HH(pOpMaIus,
KaKTO Ha eJEeKTpPOCHepruilHaTa WHAYCTpHUS, Taka M Ha TOTPEeOUTENUTE C
BB3MOKHOCT 32 KOHTPOJI Ha €HEPTUUHUTE PECypCcH WM pellieHus. Ta3u ABYNOCOYHA
KOMYHUKAIIMs TI03BOJISIBA BHEJIPSIBAHETO HA WHTEIMITCHTHU WU3MEPBATEIHHU YPEIH,
KOUTO CBhC CBOUTE NPEIUMCTBA IMOAIIOMAaraT €HEproApy)KecTBaTa Ja IOBHUIIAT
KaueCcTBOTO Ha TpeajiaraHaTa yciyra W Ja HaMmaysT 3aryoute Ha eHeprus. ChImo
Taka TOTPEOUTENNTEe MMAaT BH3MOXKHOCTTA Ja TUTAHHPAT CBOETO MOTpEOJICHHWE Ha
SHEeprus 3a Ja HaMaJIAT pa3xoauTe cu. HTEeTUTeHTHTEe N3MEPBATEIIHA yPEId, Ipe3
pa3TUYHN BHJIOBE KOMYHHKAIUs, (GOpPMHUpPAT CHUCTEMH 32 aBTOMATHYHO M3MEPBaHE
Ha eJIEKTpUYECKaTa CHEPTUS M CUCTEMH 3a YIIPABJICHUE HA CIICKTPUUYECKUTE TOBApH
B JIOMOBETE U CTPAJIUTE.

C HyxmaTta OT oma3BaHe Ha OKOJHATa Cpela M BUCOKWTE HWBA HA BPEIHU
E€MUCHH TI0 IIeJINSI CBAT, C€ HachpuaBa BHBEKJAHETO HA €IEKTPUUECKH aBTOMOOWIIH,
KOUTO CBINO Ca 4YacT OT WHTEIWIeHTHaTta (Qu3nyecka HHPPACTPYKTypa Ha
WHTEIIMIEHTHHUS Tpaj. 3a Te3W aBTOMOOWIM € HeoOXoauma HHOpacTpyKTypa 3a
3apexaaHe, KOSATO Ja Ocurypu komdopTra Ha MOTpeOUTENUTe U ePEKTUBHO
U3IMOJI3BaHe Ha eJeKTpuYecKara eneprus. PasButuero Ha 3apsniHa HHPPaCTpyKTypa
W3WCKBA W Pa3BUTHEC Ha Pa3NPEACTUTCIIHUTE MPEXH, HO IMPOMOPIIMOHATHOTO
pa3BUTHE Ha MpPEXKUTE HE BHHArM € BB3MOKHO W YECTO HKOHOMHUYECKH €
HeleaechoOpa3Ho. PermeHneTo € ma ce ThpPCAT HAaYuHU MaKCUMaJ HO Jia ce
W3I0JI3BaT HAJIMYHUTE E€JICKTPOCHAOUTEITHH MPEXKHU, KOSTO MOXKE Ja C€ TOCTUTHE
4ype3 aJanTUBHO YIIPaBJICHUE Ha 3apsAJHUTE CTAaHIUA 32 CIICKTPUYCCKHTE
aBTOMOOWJIH.

B nmuceprammsTa ce pasriexaar mpoOJieMH CBBP3aHH C BH3MOXXHOCTHTE Ha
pasnpeeUuTeIHUTE MPEXKH B TPAJOBETE Ja 3axpaHBaT yBelW4aBalus ce Opoit
3apsAIHU CTAHIIMM, KAaKTO W BBH3MOKHOCTH 32 YyBEJIMYAaBaHE HA CHEpruitHaTa
e¢(eKTUBHOCT Ha >KWJIUIIHUTE CTPajd, B CHBPEMEHHHUTE YCIIOBHS Ha MpPEXH C
pasnpeeieHn U3TOYHUIM Ha €Heprus U Haimuure Ha Smart grid uadpactpykrypa.



AKTyaJIHOCTTa Ha W3CIEABAHETO C€ OIpeness OT TOBa, Y€ ca pa3paboTeHH:
AITOPUTHM Ha padoTa Ha MHTEIUTCHTHA CHUCTEMa 33 CHEPIHeH MEHHDKMBHT Ha
JoMa; 1eNieBu (QYHKIMU 32 ONTUMHU3HPAHE Pa3XOJUTE 3a eIEKTPUUECKa CHEpTus B
OWTOBHU Crpaau; MaTeMaTHYEeCKH M CTUMYJAIIMOHEH MOJEN Ha pabdoTa Ha 3apsiiHa
CTaHI[Us, KOSITO MOXe Ja paboTH B JiBa pexxuma Ha padota (G2V u V2QG).

Pa3paborenu ca nmabopaTopHy yNpaKHEHHUs 3a MPUJIATaHEeTO Ha PE3yITaTHTE
OT JAWCEpTaIATa B 00YUCHHETO Ha CTY/ICHTH U IOKTOPAHTH.

2. AHAJIM3 HA U3M0JI3BAHATA JINTepaTypa

JIOKTOpPaHTBT € U3MOJI3BAJ CIEUUATU3UPAHU JHUTEPATYpHH H3TOUYHUIM —
o6mo 107 Op., OT TSIX BCHYKHM HA JIATUHUIA (aHTVIMKACKH e3WK). [lo-romsimMara gact
OT JINTEPATypPHUTE U3TOUHHUIM ca myOnauKkyBanu B nociueaaure 10..15 r. Tosa naBa
OCHOBAHME J]a C€ CUMTA, Y€ JOKTOPAHTHT € 3al03HAT C HOBOCTUTE U CBETOBHHUTE
TEHJCHIIUU B 00J1aCTTa HA AUCEPTALIMOHHUS TPY/I.

3. Onenka Ha aBTopedepara U HA MyOJIUKALMUTE HA ABTOPA, CBHP3aHHU C
AUCEPTAUMOHHUS TPY/

ABTOpedepaThT € HalliCaH ChIVIACHO HOPMATUBHUTE U3MCKBAHUS U OTpa3siBa
NpaBUIIHO CTPYKTypaTa, ChIABPKAHUETO W OCHOBHHUTE HAy4YHO-TIPUJIIOKHU U
MPWIOKHU IPUHOCH OT TUCEPTAIUOHHUS TPYI.

B nuceprammoHHUAT Tpya B aBTOpedepaTa ca mpeCcTaBeHH S MyOIuKauy Ha
aBTOpa, KaTO BCHUKUTE Ca B ChaBTOPCTBO C HAYYHHUAT My pbKOBOAUTEN. ChIIHUTE ca
npeacraBeHn Ha KoH(pepenmusta BUIEF (Bapna) cworBetHo mpe3 2019; 2020;
2021; 2022; 2023 r. Bcuukure TpeACTaBEeHU MYyONHMKAIMA Ca WHACKCUPAHU B
Scopus. B Tsx ca oTpa3eHu OCHOBHUTE M3CIICABAHUS, TIOKa3aHU B TUCEPTAIIMOHHUS
Tpya. 3abess3aHu ca u moBeue oT 35 Opost HIUTUPAHUS HA MyOJIMKAIIMUTE Ha aBTOpA.

[IpeacraBenute myOIMKalUM, CHIJIACHO MHUHUMAIHUTE  HAIIMOHAJIHU
kputepun (Ilokazaren I', 3a obmact Ha HaykuTe S5), HOCAT HA aBTopa 79,99 Toukw,
KOETO € IMOYTH TP IIBTH MOBEYE OT U3UCKBAHUS MUHUMYM OT 30 TOUKH.

4. OuneHka Ha HAYYHUTE Pe3yJITATH W NMPUHOCUTE HA JUCEPTANUOHHUS
TpYA

[IpuemaM TpeTEHIMHUTE 3a HANMPABEHUTE MPUHOCHU B JAUCEPTALMOHHUS TPYI
Ha Mar. mmK. AtaHac 3axoB (ob6mo 8 Opos). HakpaTtko Te morat ga ObaaT
000011IeHH KaTo: o0orarsBaHe Ha ChHIIECTBYBALIUTE 3HAHUS M MPUIIOKEHUE Ha
HAyYHU TIOCTMDKCHHS 3a TIOBHINIABaHE Ha €(EKTHUBHOCTTA Ha EJICKTPUUYCCKUTE
MpEeXH ¥ ONTHMH3UpPAHE Ha 3apeXJTaHETO Ha CHBPEMEHHUTE EIIEKTPUYCCKH
TIPEBO3HH CPEJICTBA.

[TpurOCcHuTE ca popmyHpaHu KaTo cleaBa:

Hayuno-npunosxcnu npunocu — 3 0p.;

Ipunoorcnu npunocu — 5 op.

CuutaM, Y€ MOCTUTHATHTE IPUHOCHU Ca JIEJI0 Ha TUCEPTAaHTa U ca 3HAYUMH 32
HayKaTa, KaKTO W TPAKTUYECKH TMPWIOKUMU B 00JIaCTTa HA PA3BUTUETO Ha
WHTEJUTCHTHUTE EJIEKTPUUYECKA MPEXKH M CBBP3aHOCTTA UM ChC 3apEKIaHETO Ha
eJIEKTPUUECKH MPEBO3HU CPECTBA.



5. Kputuunm 0ejie:KKHM M NPenopbKH

[To mpencraBeHUST IUCEpTAllMOHEH TPYJ U aBTOpedepaTa KbM HETO, MOTaT
7la ce HaIMpaBsT CICTHUTE MO-CHIIECTBEHNU OETIEKKH U MPETIOPHKH

1. JlomycHatu ca HSKOM TPABOIMCHH W CTUIMCTUYHU TPEIIKH MpU
oopMsHETO Ha TEKCTa.

2. CuyuraMm, 4e cien mpeiacTtaBsHeTo Ha TaOm. |-4 e goOpe na ce HampaBH
aHaNu3, KO HAuWH 3a Mpe/laBaHe Ha JaHHUTE € ONTHUMAaTHHUST;

3. Ha ¢wur. 1I-14 nmoadurypuuar tekct numcBa. ChUUAT € NMPEHECEH Ha
cleqBaliaTa CTpaHmIIa;

4. B crnuchka Ha W3MOJ3BaHATa JUTEpaTypa 3a HAKOU OT HOMEpAIMHTE
(manp. 5,6,7,33 u xap.) ca JageHU E€IWHCTBEHO JIMHKOBE W HHKAKBO
onucanue KbM TAX. JJoOpe 6u Omio ga ce onuille U3MoI3BaHUAT MaTepHUal
¥ KbM KOs J1aTa € U3MOJ3BaH;

5. B 3arnaBusra Ha npuiioxxkeHus 1 u 2 e 1o0pe Ja ce BKIIIOYM U Aarara, KbM
KOSITO € B3€Ta IPUJI0’KEHATa HHPOpMAIHSL.

HezaBucumo OT oTIipaBeHUTE KPUTHYHU O€JIEKKH U MPETOPbKH, KOUTO Ca OT
YHCTO PEJAaKIMOHEH XapaKkTep, UCKaM Ja OTOesieka MHOTO J0OpOTO HayuyHO HUBO
Ha JUCEpPTalMOHHUS Tpyd. JIMum cu, 4e aBTOPBT € BIIOKWUI YCHUJIIUS 3a Ja Cce
IpoBeaT OTAEIHUTE HU3CIECIBAHMUS W B IOCIEICTBUE MOJIYYEHUTE peE3yaTaTH Ja
ObJaT MOKa3aHU M0 MOAXOASI HAUHH.

6. 3ak/Il0ueHUe U OlleHKA HA JUCEPTANMOHHHUS TPY/

[IpenocTaBeHUST MM 3a CTAaHOBHUILE JUCEPTALMOHEH TPy ChIbpiKa
000CHOBAaHM U 11€JICHACOYEHU U3CJICIBAHUs, U pa3pabOTKu mo (GopMynupaHaTa el
Y 33/1a44 B HETO.

CuuraM, Ye TIOCTaBeHaTa IeJl € I[OCTUrHaTa, Karo Mora Ja Jam
MOJIOKUTEJIHATA CH OLICHKA Ha MPEJOCTABEHUAT MU 32 CTAHOBUIIE UCEPTALIMOHEH
TpYZ.

[Ipemyiaram Ha HAY4YHOTO JKypH Ja MPUCHAM oOpa3oBarelHaTa U HayyHa
CTETNICH AOKTOP Ha Mar. uHx. AtaHac TogopoB 3axoB, B 00JacT Ha HayKuTe 5.
Texnuuecku Hayku, mpodecuoHaNHO HampaBlieHue 5.2. EnekTpoTexHuKa,
CJICKTPOHMKA ¥ AaBTOMAaTHKa, Hay4YHa CHEIUATHOCT ,EnexrpocHabnsBane wu
€JIEKTPO003aBeXKJaHe HAa IPOMUIIUIEHOCTTA™,

07.10.2024 r. YjieH HA XKYyPHUTO:

rp. Pyce /mou. 1-p O. Ierpos/



OPINION

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

of the dissertation work of mag. eng. Atanas Todorov Zahov

on the topic "Smart grids and the modern city",

presented 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 concept of an intelligent power grid (Smart Grid) has been the goal of
various authors and structures. It can be described as a seamless, transparent and
instantaneous two-way network providing energy information to both the power
industry and consumers with the ability to control energy resources and decisions.
This two-way communication allows the implementation of smart meters, which
with their advantages help energy companies to increase the quality of the service
offered and reduce energy losses. Also, users have the possibility to plan their
energy consumption to reduce their costs. Smart meters, through various types of
communication, form systems for automatic measurement of electrical energy and
systems for managing electrical loads in homes and buildings.

With the need to protect the environment and the high levels of harmful
emissions around the world, the introduction of electric cars is encouraged, which
are also part of the smart physical infrastructure of the smart city. For these cars, a
charging infrastructure is needed to ensure user comfort and efficient use of
electrical energy. The development of the charging infrastructure also requires the
development of the distribution networks, but the proportional development of the
networks is not always possible and is often economically inexpedient. The solution
is to look for ways to make maximum use of the available electricity supply
networks, which can be achieved by adaptive management of charging stations for
electric cars.

The dissertation examines problems related to the possibilities of distribution
networks in cities to supply the increasing number of charging stations, as well as
possibilities for increasing the energy efficiency of residential buildings, in the
modern conditions of networks with distributed energy sources and the presence of
Smart grid infrastructure.

The relevance of the research is determined by the fact that: an algorithm of
operation of an intelligent home energy management system has been developed,;
target functions for optimizing electricity costs in residential buildings;
mathematical and stimulation model of operation of a charging station that can
operate in two modes of operation (G2V and V2G).



Laboratory exercises have been developed for the application of the results of
the dissertation in the education of students and doctoral students.

2. Analysis of the used literature

The doctoral student used specialized literary sources - a total of 107 items,
all of them in Latin (English). 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 author's abstract and the author's publications
related to the dissertation work

The abstract is written according to 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, 5 publications of the author are presented,
all of which are co-authored with his scientific supervisor. The same were presented
at the BUIEF conference (Varna) in 2019 respectively; 2020; 2021; 2022; 2023. All
submitted publications are indexed in Scopus. They reflect the main research shown
in the dissertation work. More than 35 citations of the author's publications were
also noted.

The submitted publications, according to the minimum national criteria
(Indicator G, for science field 5), bring the author 79.99 points, which is almost
three times more than 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
M.Sc. Eng. Atanas Zahov (total of 8 pieces). In short, they can be summarized as:
enriching existing knowledge and applying scientific achievements to increase the
efficiency of electrical networks and optimize the charging of modern electric
vehicles.

The contributions are formulated as follows:

Scientific and applied contributions — 3 pcs;

Applied contributions — 5 pcs.

| believe that the contributions achieved are the work of the dissertation and
are significant for science, as well as practically applicable in the field of the
development of smart electrical networks and their connection to the charging of
electric vehicles.

5. Critical notes and recommendations

The following more important notes and recommendations can be made on
the presented dissertation work and the author's reference to it:

1. Some spelling and stylistic errors were made in the formatting of the text;

2. | believe that after the presentation of the tab. 1-4 it is good to analyze
which way to transmit the data is optimal;



3. In fig. 11-14 the subfigured text is missing. The same is carried over to the
next page;

4. In the list of used literature for some of the numberings (e.g. 5,6,7,33, etc.)
only links are given and no description of them. It would be good to describe the
material used and when it was used,;

5. In the titles of annexes 1 and 2 it is good to include the date on which the
attached information was taken.

Regardless of the critical remarks and recommendations made, which are of a
purely editorial nature, I want to note the very good scientific level of the
dissertation 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.

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, as | can give my positive
assessment to the dissertation work submitted to me for opinion.

| propose to the scientific jury to award the educational and scientific degree
“Doctor” to M.Sc. Eng. Atanas Todorov Zahov, 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".

07.10.2024 Member of jury:

Ruse [Assoc. Prof. Orlin Petrov/



