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CTAHOBWLWE

BbpXy AucepTauuoHeH Tpya 3a npuaobmeaHe Ha obpa3oBaTesiHa U Hay4yHa CTeneH ,,J0KTop"
B o6nacT: 5. TexHMYeckm Hayku, npodpecuoHasiHO HanpasneHne 5,2. EnekTpoTexHuka,
e/IeKTPOHUKa 1 aBTOMartuka, HayyHa crneymnanHocT ,EfnekTpuieckn Mpexun n cuctemm”

ABTOp Ha gucepTauuMoHHUA Tpya: mar. uix. Xpucto CrtedaHos Vnues

Tema Ha pgucepTaunmoHHua Tpya: 3SAUUTA HA VHTEJIMTEHTHUN PA3MNPEOEMTNTENHA
EJIEKTPUYECKUN MPEXU

UneH Ha Hay4YHO T 0 Xypu: npodh. A4.T.H. nHX. YaBgap VMBaHoB [laMsHOB

MonyyeHn maTepuanu: [OucepTauusi, aBTopedepaT-NnPoeKT, KOMus Ha ny6Gaukauum wu
LOKYMEHTM, CBbP3aHu C ANUCEPTALUOHHUS TPYA,

1. AKTyasIHOCT Ha pa3paboTBaHus B ANCEPTALMOHHUA TPyA Npo6sieM B HAy4YHO U
Hay4yHO NPUIOXHO OTHOLLEHNE

Pa3paboTeHUAT B gucepTaumoHHMs Tpya Ha Xpucto WMnues npobnem - 3awimTa Ha
NHTEeNUreHTHU pasnpejennuTernHu efleKTPUYeCcKn Mpexu, e B 0671acT, KOSATO onpefeneHo e
akTyasiHa u npejcrasnsBallia Hay4yeH UHTepec.

CbBpemMeHHaTa TeHOEeHUMA B pasBUTMETO Ha esfieKTpoeHepreTvkata € cBbp3aHa C
HeilHaTa uUMdpoBM3aALMS W Cb3[aBaAHETO Ha WHTENIUTEHTHU enekTpuyeckn mpexun (MEM).
M3rpaxgaHeTo Ha nocsegHuTe npegnonara o6eAnMHeHN B KOMMIEKC reHepupalin U3ToHHULM
N KOHCYMaTopy Ha efleKTpuyecka eHeprus, enekTponpoBoaun, cpeicTea 3a npeobpasyBaHe Ha
efiekTpuyecka eHeprvsi, KOMyTaLWOHHW anapaTu, YCTpoicTBa 3a 3aluTa M aBToMaTtuka,
aKymynMpalwim yCTpOWCTBa, WH(OPMAaLMOHHO-TEXHOMIOTMYHU W ynpasnsBawm ypenowm,
CMoco6HM aBTOMATUYHO fa wu3BexgaT uHGOpMauus 3a TeKywoTo CbCTOsHME U Aa
opraHusvpar ajanTuBHa peakuus cnep pas/fiuyHy no BUA U MHTEH3UBHOCT Bb34ENCTBUSA,
ocuUrypsiBalkm KauyecTBEHO efNekTpocHabAsBaHe W YCTOWYMBOCT Ha eJsieKTpoeHepruiiHata
cucTemMa Karto usno.

M3cnepBaHusATa B gucepTaunoHHNS TpyA ca (hokycupaHu B cpeparta Ha marpaxgaHeTto
Ha 3awWuTa OT npeHanpexeHus B pasnpefenuTesiHA esfiekTpUYeckn Mpexu 3a cpegHo
HanpexeHne C JeueHTpanu3npaHun efiekKTpoeHepruiinm nstouHuuu. Oule BbB BbBEAEHUETO
Ha gucepTauMoHHUA TPy e nocodyeHa MoTuBauusaTa, Hay4YHUAT NoTeHuuan W npakrtuyecka
NMoNe3HOCT Ha Tasn TemaTuka. B TO3M cMucba akTyasiHOCTTa Ha pasrfiexgaHus B
AucepTaunoHHMa Tpyh Ha Xpucto Mnues npobrem MoOXe fa ce pasrnexpga Kakrto oT
Hay4yHoM3cfiegoBaTesicka, Taka U OT NPUIoXHa rfefHa Touka, nopagu KOeTo, Hamupam, ye
npeacTaBeHUs gucepTalnoHeH TPy € B akTyasiHa U 3HauyMma Hay4yHO-NpuaoxHa o61acT.

2. CTeneH Ha No3HaBaHe CbCTOSIHMETO Ha Npo6G/iemMa 1 TBOpYECcKa MHTepnpeTauns Ha
nuTepaTtypHuUs mMatepuain.

[ducepTauoOHHUAT TPyA NOKas3Ba, Ye JOKTOPaHTbT No3HaBa fobpe akTyasiHuTe cuctemu
3a 3awWmTa OT npeHanpexeHus B pasnpefesiuTeniHu efiekTpuyeckm mpexu. Ha ocHoBaTa Ha
M3BLPLUEHNS aHa/in3 Ha CbCTOSIHMETO Ha npobnemMa ca npoydeHu 125 nmTepaTypHu
N3TOYHMUM (46 Ha natnHuua, 79 Ha Kupunuua).

CunTam, 4ye AUCEepPTaHTHT € 3arno3HaT MHOro Jobpe c npobnema m TBOPYECKU € OLEHUN
N UHTepnpeTupan nutepaTypHusa matepuan.

3. CbOoTBeTCTBME Ha M3bpaHaTa MeToAMKa Ha u3crieaBaHe M NnocTaBeHarta Lesn 1
3a/lauM Ha gucepTauMoOHHUS TPy C NOCTUTHATUTE MPUHOCHN.

AvncepTtaynoHHUAT Tpya € B obem oT 115 cTaHgapTHM MaWWHOMUCHW CTpaHuum,
BKIOUBaLWM 23 dourypu n 22 tabnmum. Toil ce cbCTOM OT BbBeAeHME, 4 rNaBu 3a pellaBaHe
Ha bopMynMpaHuUTE OCHOBHW 3ajayu, 3ak/l4vyeHWe C OCHOBHUTE TMPUHOCKU, CMUCHK Ha
nyénukauumTe no guceprauunarta v n3nonssBaHa nutepatypa.



Lenta Ha guceptauyuata e QopMyavMpaHa B HeWHoTo 3arfaBue: 3awuTta  oT
npeHanpexeHns B pas3npefenUTenHN eNeKkTPUYECcKn MpPEeXM 3a CPEeAHO HamnpexeHue ¢
AeueHTpannsvpaHun enekTpoeHeprniiHn N3TOUYHULN.

3a peanu3mpaHe Ha nocTaBeHaTa Uen ca 060COGEHM Tpu 3afjaun, KOUTO
nocnegoBaTenHo ca pas3paboTBaHM B OTAE/NHWTE [NaBW Ha AucepTayMoHHaTa pa6oTa.
MNpoBeAeHNsIT TeopeTUyeH aHann3 u M3bpaHy METOAMKM Ha m3cneaBaHe, 6GasvpaHu Ha
maTteMaTuyecka cTtaTUCTMKA W eNIeMEHTU OT TeopuaTa Ha WUrpuTe ca B CbOTBETCTBME C
nocTtaBeHaTa Len u QopMynuMpaHuTe 3agaun.

4. HayyHu n/Mnmn Hay4yHo-NPUIOXHN NMPUHOCK Ha AUCEPTALNOHHUA Tpya,

Mpuemam 3a OCHOBATE/NHM NPETEeHUMUTE 3a MPUHOCU B peAakTMpaHus UM OT XPUCTO
NnueB BMA, KaTo cuMtam, 4Ye B TO3M CU BUA Te€ CbOTBETCTBAT Ha MOJIYyYEHUTE OT HErO
pe3yntatu, HO cuMTaMm, ye Npu egHa No-npeuusHa pegakuus morat ga ce npeacTaBsaT B Mo-
CUHTEe3MpaH BUA;

» MpennoxeH e MeToq 3a liepapxvMuyeH aHann3 OT TeopusiTa Ha Urpute 3a u3Gop Ha
ONTMMasieH BapuaHT 3a 3a3eMsiBaHe Ha 3BE3[HUS LEeHTbP Ha pasnpeaenuTesiHin Mpexm
3a CpefHO HanpexeHuwe, B TpU BapuaHTa: M30MMpaH 3BE3fAEH LEHTbP, 3a3eMeH npes
pes3ncTop v Npe3 AbroracutesieH peakTop.

« Cb3gafieHa e MeTOAO/OMMA U e pa3paboTeH codTyep, Mo3BonsBaly, Aa ce usbupar
HE/IMHENHN OrpaHMYMTENN Ha NPEHaNPeXeHus B pasnpeaenuTenHuTe MpPexu 3a cpegHo
HanpeXeHue C pas/iMyeH HauvMH Ha 3a3eMsiBaHe Ha 3Be3fHWTe LEeHTpOoBe.

« Pa3pa6oTeHa e MeToAMKA W anropuTbM 3a M360pP HA HE/IMHENHW OrpaHuuYUTesIn Ha
npeHanpexeHns 3a 3aWuta Ha efiekTpuyecknTe ypeabu 3a CpefHO HamnpexeHue,
CbOPBXEHN C BaKyyMHMW MPeKbCBaun,

MpUHOCKUTE Ha AUCEPTALMOHHUS TPy UMAT HayUYHO-NPUIOXEH XapaKTep.

5. MpeueHka Ha Ny6aMkauMnTe No ANCepTauMoHHUS TPYA,

OnceptaHTbT Xpucto WnyeB e npeactaBus 06WO WecT ny6aukaumMm no temarta Ha
auceptauusata. EgHa oT ny6nvkauuuTe e Ha aHrnuiAicku e3uk (pedpepupaHa B Scopus), a
oCTaHannTe neT ca ny6/nkKyBaHW Ha 6bNrapckm esuk B cnucaHune ,Ms3pectns Ha TY-CnvBeH".
B gBe ny6nukauumn Xpucto MnuesB e camMoCTOATEsSIEH aBTOp, a B APYyrnte vMMa 3a CbaBTop
HayyHua cu pbkoBoguTen. Moxe fa ce npuveme, ye pesyntatute OT TAX ca MNO3HATKM Ha
HayyHaTa 06LHOCT.

B npeacTtaBeHUTe mMartepuanu HAMa AaHHUM 3a 3abenssaHn uuTupaHus.

6. OueHka Ha aBTOpedhepaTa

MpeacTaBeHUAT MPOEKT Ha aBTopedpepar cbAbpxa 32 cCTpaHuuW, KaTo e cnaseHa
TpaguuMoHHaTa CTPYKTypa U CbLUMAT OTpassiBa TOYHO OCHOBHWUTE pes3ysTaTi, MoCTUrHaTu B
avcepraymaTa.

7. MHEHUSA, NPenopbKN 1 6enexkn

JokTopaHTBbT No3HaBa MHOro fobpe maTepusiTa Ha guceprauuoHHaTa cuM paspaboTka.
MNMpeacTaBeHaTa gucepTauus u nyo6avkaumm gasaTt AOCTaTbyYHU OCHOBaHMA fda ce cuuTa, ye
paboTata no AucepTaumMoOHHMA TPyA W NOAyvyeHuTe pe3ynratu ca SIMYHO Aesi0 Ha XpuUcTo
MnueB. lncepTaunmoHHUAT Tpy € OhOpMEH cTapaTeslHO U C HEO6XOAMMOTO BHUMAaHWE npu
npegcTtaBsHe Ha NPOBEAEHNTE Hay4YHW U3C/eBaHUs, KOETO CbL0 e NOTBLPXAEHNE 3a MHOTO
[06pOTO no3HaBaHe Ha gucepTauuoHHata npobnemartuka. HAmam CblUeCTBEHN 3abenexku
KbM gucepTauMoHHusa Tpya. Kato obwm 6enexkn 6ux otbensasan:

* PaspaboTeHuTe anroputMm ca npeacTaBeHn camo ¢ 6710k-cxemy 6e3 fa e KOMeHTUpaH
peanusnpawmaT m coryep.

* Hskou oT pe3yntatuTe, NpeacTaBeHM B TabnnyeH BuA € MOro Aa 6baar M3/T0OKEHN 1
rpagouyHo.

» TlpuHOCWTE Ha gMcepTauuoOHHUA TPYL MOXEXa fa He ca TO/IKoBa MHOTOC/I0BHU, a B MNO-

KOMNakTeH BuA M ga 6bAaT B OTAeNHa Touyka Ha AgucepTauusaTa, He KaTto HeliHo
3aK/lYeHme.



TeopeTuyHaTa 060CHOBKA Ha M3MON3BaHWA liepapxMyeH aHann3 oT TeopuaTa Ha urpute
3a U360p Ha ONTMMasieH BapuaHT 3a 3a3eMsBaHe Ha 3BE3[HUSI LEHTHLP HA pasnpeaesMTeNHun
MpeXu Hanara Heo6xoAMMOCTTa OT U3MON3BAHETO HA EKCMEPTHM OLEHKU W TeXHUSI PaHroB
KopenauvoHeH aHanM3 npu noaGupaHe Ha KPUTEPUUTE U CTeneHTa Ha 3HAYMMoCT Ha
BAMsiewnTe haktopu. ToBa B AucepTauusita € camo MOCOYEHO KATO Bb3MOXHOCT, HO 6K
npeacTaBfsiBan onpegeneH NHTepec 3a 6bAeLW0 U3cnenBaHe.

Kato npenopbka npegnaram ga opueHTupa ny6svkaumoHHaTa cU AeWHOCT KbM Mo-
PEHOMUPAHUN CMMCAHWSA, BKIHOYMTETHO M TaknBa B YyX6MHa.

3aknyeHune

lMpepcTtaBeHata pguceprtauusa cbAbpXka B [OcCTaTbyHa CTerneH Hay4YHO-NMPUIoXHU
npuHocKM W pesyntaTtu, ucepTaHTbT Moka3Ba 3a4b/IOOYEHO BafeeHe Ha CbBpPeMEHHUS
WHCTPYMEHTapuyM 3a wuscnejBaHe M MHOro Ao6po Mno3HaBaHe Ha NpobremMute, Kakto M
yMeHVe 3a W3Mnos3BaHe Ha noaxogdawu cpencrsa npu pewasaHeto um. OctaBaMm C
y6exaeHneto, ye npepcrtaBeHaTa paspaboTka e akTyanHa M CbC CBOATA NPUIOKUMOCT U
nonesHoCT Ha pe3yntatute e fosesa A0 YCNewHoTo MocTUraHe Ha MnocTaBeHUTe B
auceprtauuaTa uenn. OueHKaTa MU € NMosIoXUTeHa

Cuntam, 4Ye B UANOCT AUCEPTALNOHHUAT TPy NOKpMBA HEOBGXOL4MMUTE N3UCKBAHUA 3@
OHC “pokTop" M e B CbOTBETCTBME CbC 3akoHa 3a pa3BUTUETO Ha akafeMU4YHUA CbCTaB B
Peny6nuka Bbnrapusa, Ha MpaBunHuka 3a npunoxeHune Ha 3PACPB u Ha lMpaBunHuka 3a
ycnosusta v pefdbT 3a npugobuBaHe Ha obpasoBarTefniHaTa M HayyHa cTeneH ,JOKTop” B
TexHunyeckusa yHusepcuteT - Codoms.

B pesynrtart oT nocturHatuTte pesynrtatv B AUCEpPTaLMOHHUA Tpya, pa3paboTeH OT mar.
UHX. XpUcTo WMnyeB, Hamupam 3a Hanb/IHO OCHOBATE/IHO Aa NpefsioXa Ha YBaxaemoTo
Xypu fa My npucbau obpasoBarenHata M HayydHa CTeneH «4O0KTOp», B 06/1aCT Ha BUCLLETO
obpasoBaHune 5. TexHUYeCKM Hayku, NpPodpecuoHasiHO HanpasfieHue 5.2. ENekTpoTexHuka,
eNeKTpoHMKa N aBToOMaTuKa, Hay4yHa crneunasiHoCT ,EnekTpnyeckn Mmpexum n cuctemm®.

[Jata: 05.10,2021 r. UNEH HAXYPUTO........
(npoch. Y. AamsaHoB)



OPINION

on dissertation work for acquiring educational and scientific degree "PhD" in the field:
5. Technical sciences, professional field 5.2. Electrical engineering, electronics and
automatics, scientific specialty "Electrical networks and systems"

Author of the dissertation: Mag. Eng. Hristo Stefanov lichev
Dissertation topic: PROTECTION OF SMART ELECTRICAL DISTRIBUTION GRIDS
Member of the scientific jury: Prof. Chavdar Ivanov Damyanov, DSc.

Received materials: Dissertation, abstract-project, copies of publications and
documents related to the dissertation.

1. Relevance of the problem developed in the dissertation in scientific and
scientifically applied terms.

The problem developed in the dissertation of Hristo lichev - protection of intelligent electrical
distribution networks, is in an area that is definitely relevant and of scientific interest. The
current trend in the development of electricity is related to its digitalization and the creation of
smart grids (SG). The construction of the latter involves integrated in a complex generating
sources and consumers of electricity, power lines, means of electricity conversion, switching
devices, protection and automation devices, storage devices, information technology and
control systems capable of automatically outputting information about the current condition and
to organize an adaptive response after different in type and intensity impacts, ensuring quality
power supply and stability of the power system as a whole. The research in the dissertation is
focused in the field of construction of surge protection in medium voltage distribution networks
with decentralized power sources. Already in the introduction of the dissertation the motivation,
the scientific potential and practical usefulness of this topic are indicated. In this sense, the
relevance of the problem considered in the dissertation of Hristo lichev can be considered both
from a research and applied point of view, therefore, |find that the presented dissertation is in
a relevant and significant scientific field.

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

The dissertation shows that the doctoral student is well acquainted with the current systems
for overvoltage protection in electrical distribution networks. Based on the analysis of the state
of the problem, 125 literature sources were studied (46 in Latin, 79 in Cyrillic). | believe that
the dissertation is very well acquainted with the problem and has creatively evaluated and
interpreted the literary material.

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

The dissertation consists of 115 standard typewritten pages, including 23 figures and 22 tables.
It consists of an introduction, 4 chapters for solving the formulated main tasks, a conclusion
with the main contributions, a list of publications on the dissertation and used literature,

The aim of the dissertation is formulated in its title: protection against overvoltages in medium
voltage distribution networks with decentralized power sources. In order to achieve the set
goal, three tasks have been identified, which have been successively developed in the
separate chapters of the dissertation. The conducted theoretical analysis and selected



research methods based on mathematical statistics and elements of game theory are in
accordance with the goal and the formulated tasks.

4. Scientific and/or applied scientific contributions to the dissertation

| accept as justified the claims for contributions in the form edited by Hristo lichev, considering
that in this form they correspond to the results obtained by him, but | believe that in a more
precise edition they can be presented in a more synthesized form:

* A method for hierarchical analysis of game theory is proposed to select the optimal option for
grounding the star center of medium voltage distribution networks, in three variants: isolated
star center, grounded through a resistor and through an arc quenching reactor.

» A methodology has been developed and software has been developed to select nonlinear
surge arresters in medium voltage distribution networks with a different way of grounding the
star centers.

» A methodology and algorithm for selection of nonlinear surge arresters for protection of
medium voltage electrical installations equipped with vacuum circuit breakers have been
developed.

The contributions of the dissertation work have a scientifically applied character.

5. Evaluation of the publications on the dissertation

The PhD student Hristo lichev has presented a total of six publications on the topic of the
dissertation. One of the publications is in English (referenced in Scopus), and the other five
are published in Bulgarian in the magazine "lzvestiya na TU-Sliven”. In two publications Hristo
lichev is an independent author, and in the others, he has his supervisor as a co-author. It can
be assumed that the results are known to the scientific community.

There are no data for observed citations in the presented materials.

6. Evaluation of the abstract

The presented project of the abstract contains 32 pages, observing the traditional structure
and it reflects exactly the main results achieved in the dissertation.

7. Opinions, recommendations and notes.

The doctoral student knows very well the subject of his dissertation. The presented dissertation
and publications give sufficient grounds to consider that the work on the dissertation and the
results obtained are the personal work of Hristo lichev. The dissertation is carefully and with
the necessary attention in presenting the conducted research, which is also a confirmation of
the very good knowledge of the dissertation. | have no significant remarks on the dissertation.
As general remarks | would like to note:

» The developed algorithms are presented only with block diagrams without commenting on
the software implementing them.

« Some of the results presented in tabular form could be presented graphically.

* The contributions of the dissertation could be not so wordy, but in a more compact form and
be in a separate point of the dissertation, not as its conclusion.

The theoretical justification of the hierarchical analysis used by game theory to select the
optimal option for grounding the star center of distribution networks necessitates the use of
expert assessments and their rank correlation analysis in selecting the criteria and significance
of the influencing factors. This is only mentioned in the dissertation as an opportunity but would
be of some interest for future research.

As a recommendation, | propose to focus its publishing activities on more reputable
magazines, including those abroad.



Conclusion

The presented dissertation contains sufficient scientific and applied contributions and results®
The dissertation shows a thorough mastery of modern research tools and a very good
knowledge of the problems, as well as the ability to use appropriate tools to solve them. !
remain convinced that the presented work is relevant and with its applicability and usefulness
of the results has led to the successful achievement of the goals set in the dissertation.

My assessment is positive. | believe that in general the dissertation covers the necessary
requirements for ONS "Doctor" and is in accordance with the Law on the Development of
Academic Staff inthe Republic of Bulgaria, the Regulations for the implementation of ZRASRB
and the Regulations on the terms and conditions for obtaining educational and scientific
degrees. "Doctor" at the Technical University - Sofia.

As a result of the results achieved in the dissertation developed by Mag. Eng. Hristo lichev, |
find it completely justified to propose to the Honorable Jury to award him the educational and
scientific degree "Doctor" in the field of higher education 5. Technical sciences professiona
field 5.2. Electrical engineering, electronics and automatics, scientific specialty Electrical
networks and systems"

Date: 05.10.2021

JURY MEMBER:
Plovdiv

(prof- Ch- Damyanov)



