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PEUEHI3WNHA

OT fou. A-p MHX. Muwo VMBaHoB MauaHKkoB, cbo6pa3Ho 3anosepq Ne OXK-5.2-
80/27.07.2021 r. Ha PekTopa Ha TexHu4yecku yHusepcurtet - Cocua

Ha gucepTaunoHEH Tpya

3a npunaobuBaHe Ha obpasoBaTesiHa M HayyHa CTeneH ,AO0KTop B o6nacT Ha
BUClWe ob6pa3oBaHue 5 ,TexHMYeckn Hayku“, npodpecuoHasiHo Hanpas/feHune
5.2 ,EnekTpoTexHuka, efieKTpoOHWKa W aBToOMaTuka“, HayyHa cneyuasHOCT
+EJTEKTPUYECKN MPEXN N CUCTEMU".

ABTOp: mar. nHx. Xpucto CredaHoB Nnyes
Tema: 3awmTa Ha UHTENIUTEHTHN pasnpeaesiuTenIHn efieKTPUUYECKNn Mpexu

PeueH3eHT: - cbriacHo npotokon Nel/30.07.2021r. oT 3acefjaHNe Ha Hay4HO
Xypu.

1. AKTyaJ/IHOCT Ha pa3paboTBaHusa B ANCEPTALMOHHUS TPyA Npo6iem
B HAYUYHO M HAyYHO MPWUJIOXHO OTHOLWIEeHUe

AvcepTauMoHHUAT Tpyd € NOCBEeTEH Ha pasnpefesiuTenHuTe Mpexu
CpeflHO HanpexXeHue, KbM KOUTO Mpe3 NocneAHuTe roAuHK ce NpUchAnHUXa
ronam 6poii geueHTpanusnpaH eHeprninH n3TouyHnym. ToBa OT CBOS CTpaHa
npeaus3BuKBaT peauua M3MEHeHVUss B peXuMHUTE napameTpyu Ha Mpexarta.
NMPoMEeHAT ce MNOCOKUTE W TO/IEMUHUTE Ha MNpeHacsaHUTe MOLLHOCTM B
yyacTblLMTe Ha MpexaTa, HuMBATa Ha HanpexeHusitTa BbB BbH3/UTE,
roIeMMHUTE Ha MNpeHanpexeHuaTa W Ap., KakTo M CBbp3aHUTe C ToBa
Npo6/7emMn OTHOCHO KayecTBOTO W HaAeXAHOCTTa Ha MpeHacsHaTa MU
pecnekTMBHO pfgocTaBsHa [0 NOTpebuTennTe efiekTpuyecka eHeprus.
N3cnepsaT ce pabOTHUTE PEXMMU Ha 3BE3HUAT LEHTHP MMEHHO Ha TakuBa



Mpexn. Obpblla Ce BHMMaHME Ha M360pa Ha HENUWHEWHW OorpaHuYuTenn c
OTYMTAHE Ha B/IMSIHUETO Ha BaKyyMHUTe MpeKkbCBauu.

2. CteneH Ha no3HaBaHe CbCTOSAHMETO Ha npo6nema N TBOpPUYECKa
NMHTEpnpeTaumna Ha amTepatypHmUAa mMartepunas

[JOKTOpaHTbT geTasiHO e npoyynn 124 nutepaTtypHuM U3TOYHULM, OT
Kouto 50 Ha kupunuua v 77 Ha naTUHULA, Ha HalWun N YyXXAU aBTOpKU KacaeLwu
pasrnxjaHata OT Hero Tematuka. Ha TaxHa 6asa e CbymMAn npasBW/IHO Jda
cuctemaTtmsvpa cneunuuyHnute ocobeHocTnm npu pabotatra Ha 3Be3[HUSA
LEHTbP Ha TpuasHM enekTpuyeckm wmpexu. B aunceptayuMoHHUAT TPyA
npaBunHo e un3bpaHa uUenTa, HepeweHuTe npobnemMun n 3agaynTte 3a
n3cnepsaHe.

3. ChoTBeTCTBME Ha Mu3bpaHaTa MeToAuKa Ha u3cfeABaHe C
nocTaBeHaTta Les 1 3a4avyn Ha gucepTauMoHHUS Tpya

Moapo6HO ca aHanusuMpaHu pasMyHUTe ekcnaoataymoHHU drakTopu
npn un3bopa Ha KpuTepuuTe 3a oONTMMaseH Tun 3a3emMsaABaHe Ha
pasnpefenMTesiIHn MpPexun cpefHO HanpexeHue C NpUucbefuHeHU KbM TAX
AeueHTpann3anpaHn eHepruiHMm u3ToyHUUM. [loka3Ba ce nokasaTtens 3a
e(peKkTMBHOCT Ha pexmma Ha paboTa Ha 3Be3[HMA LEHTbPp B €4HO C
HeobxoAMMMUTE AONBAHUTENIHUTE pas3xo4n 3a u3rpaxpgaHe Ha cbOTBeTHaTa
3azemutenHa wuHcTanauusa. TllpeacrtaBeH e anroputbmMa 3a uM3060p Ha
onTMMasneH Tun 3a3eMaBaHe Ha3Be3[HWA LUEeHTbp, C MNpPUIOXeHue Ha
TeopuaTa Ha wurpute (MeTopn 3akepapxmyHua aHanuis). [llocTposiBa ce
MHTepnoslauMoHeH Mogen, oTpassBal, BAUAHMETO Ha YynpasasemuTe
bakTopn (AB/DKMHA N CEYEeHWEe Ha efieKTponpoBofa) BbPXY rosiemuHarta Ha
TOKa nNpe3 HeJIMHEeHUA OorpaHuuynmTen Ha npeHanpexeHne. OTyuta ce
B/IMAHMETO Ha BakKyyMHMUTE NpekbcBayu Mpu KOMyTupaHe Ha ABuratenu 3a
BUCOKO HarnpexeHune u e npensioxeH anroputbm 3a M360p Ha HeNnHeeH
orpaHM4YnTenl Ha nNpeHanpexeHne B efieKTpuyeckn ypepbm C Takmea
npekbcBayun. MNMpennoxeHnte MeTOAUKM M anropuTMn gaBat oOCHoBaHue ga ce
cuuTa, 4ye matemaTumyeckma anapaTt e fnpaBuIHO NPUMOXEH 3a MNOCTUraHe Ha
Habena3zaHuTe 3ajayun.

4. KpaTka aHa/iMTU4YHa XapakTepucTMKa Ha ecTeCTBOTO U OLEeHKa Ha
[OCTOBEPHOCTTAa Ha MaTepuana, BbPXy KOUTO ce rpagsaT
NPUHOCKTE Ha ANCEPTALNOHHUA TPy,

AvucepTaunoHHNAT Tpya € C obem ot 115 CTP., CTPYKTypuUpaH KaTtc
BbBeaeHne, 4 rnaBu, CNUCbK HaHa NPUHOCUTE, 3aK/N4YeHue, CNUCbK Ha
N3Non3BaHUTE NuUTepaTypHU UITOYHUUWM 1 nybaukauuun. AHanusvpaHu ca
pexnmuTe Ha paboTa Ha pasnpefennutesiHn efieKTPUYeCcKU Mpexu cpenHo



HanpexeHune C pas/siMyeH TUM 3a3eMsBaHe Ha 3Be3[HUA LEeHTbP, U3TbKHATK
ca npegumcTtBaTta W HepocTatbuMTe WM C Of/fle[ eKcnjaoartaunmoHHaTa
Ha/[eXHoCT, 6e3onacHocCT n orpaHnyaBaHe Ha Bb3HUKHaNuUTe
npeHanpexeHua. NMpegnoxeHarta MeTognka € OCHOBaHa TeopuaTa Ha urpute
(Ha MepapxuyHna aHanus). [LOKTOpaHTbLT npegsara aaropuTbm 3a Kn360p Ha
HENMMHENHN OrPaHNYNTENN Ha NpeHanpexeHus.

5. HayyHn wu/vnn Hay4yHOMNPUIOXHM W  TMPUNOXHU TMPUHOCU Ha
AVNcepTaUMoOHHUS TPYA

B ANCepPTALUNOHHUAT TPy ca NOCTUTHATM C/IEAHUTE MO-BaXHU NPUHOCHU:

CbcTaBeHa € MeToAuKka 3a W360p Ha Tun 3a3emMsiBaHe Ha
pasnpenenuTeniHn MPexXu CpefHO HanpexeHue c NPUCbeAUHEHU KbM TAX
AeueHTpanu3npaHy eHepruinHn M3TouyHuun 6asvpaHa BbpXy maTteMaTunyHara
TEopu Ha urpuTe.

Cb3mafleH e Mofen 3a onpegensiHe Ha Toka nNpe3 HeslMHeeH
orpaHMYnTen Ha npeHanpexeHus;

MpegnoxeHa e mMeToAMKa M codpTyep 3a U3GOpP Ha HENUHEeHU
orpaHnunTenu.

6. OueHKa 3a CcTeneHTa Ha JIMYHOTO Yy4yacTMe Ha [OKTopaHTa B
npunuHoOCUTE.

KbM pguceptauymoHHUA TPyA € NPUMOXEeH CNUCbK Ha 6 ny6nukauum
cBbp3aHn c Temarta. OT TAX f[Be ca CaMOCTOATes/IHW, OcTaHanuTe B
CbaBTOPCTBO C HAYUYHUAT pbkoBoauTesn. EgHa ot ctatunte e nybsinkysaHa B
yyxbuHa, B cnucaHme c impact factor. B T03M cMWUCBHA HAMA CbMHEHME
OTHOCHO J/INYHOTO yyacTue Ha mar. UHX. XpucTto Mnyes.

7. MpeueHKa Ha Ny6ankauuuTe no AncepTaunuoHHUS Tpya.

MocTurHatute B AUCEPTALMOHHUA TPyA pe3yntatun ca nynauKyBaHu
npeanuMHO B HayyHu chopymu 1 cnucaHusa B P. Bbnarapus, a egHa B Yyxb6uHa.
B TO3M cMucbA npenopbyBamM Ha aBTopa ga NpoAb/UKM U3cnefBaHusaTa U ga
ny6nunkyBa M3BbLH cTpaHaTa npef nNo-wupoka HaydHa ayaumtopus.

8. VM3non3BaHe Ha pe3ynTatuTe OT AUCEPTALMNOHHUSA TPY/A B HaydyHaTa
N couuranHa npakTuka.

MonyyeHnTe pesynTatv B AgucepTaynoHHaTa paboTa ca B Npska Bpb3ka
C pasBuBalLlaTa Ce eNeKTPoeHepretTMka 1 NpoAb/KaBalloTo NpoekTupaHe u
n3rpaxaaHe Ha AeueHTpanu3npaHu eHepruiiHn N3TOUYHMULN.



9. OueHKa Ha CbOTBETCTBUETO Ha aBTopeqoepaTa C USANCKBaHNATa 3a
N3roTBAHETO MY, KaKTO MU Ha ageKBaTHOCTTa Ha oOTpa3dBaHE Ha
OCHOBHUTE MOJI0OXKEHNA N NMPUHOCUTE Ha AnceptauMoHHUA TPyA.

ABTopechepaTta oTpassiBa OCHOBHMTE MOMEHTU OT AucepTauuMoHHaTa
pabotata X HanbAHO A u3yepnBa. CTpykTypupaH € cbobpasHo
obuwonpueTnTe U3NCKBaHUA.

10. MHeHNA,NPenopbKN N 6eNexkKn.

3abenexkn kacaewm pabortata no cvbU,eCcTBO HAMaM. Ha mecTta ce
3abenasBaTr HAKOW NeyvyaTHU FPeLlKu.

MpenopbyBaM Ha Mar. MHX. XpUCTO MnueB Aa Nnpoab/xu paboTtata cu
B Tasn o6nacTt u ga ny6nukyBa npej Mo-wWMpoKa HayyHa ayauTopus U3BbLH
cTpaHarTa.

3aknyeHune

Cuutam, 4e npencTaBeHUAT AucepTalnoHeH Tpya oOTroBapa Ha
N3MCKBaHMATa Ha 3akoHa 3a pa3BuTMe Ha akafeMuUyHusa cbecTaB B Penybnuka
Bvnrapuna v lNMpasBunHuka 3a HEroBoTo NpunaraHe, B To3M cMUCHI Npegnaram
Ha mar.uHx. XpucTto Nnyes ga 6bAe npucbpeHa obpasoBaresiHaTta M Hay4dHa
cteneH ,JlJOKTOp“ B 06/1acT Ha BuUcweTo obpazoBaHue: 5. TexXxHMUYeCcKN HayKu,
npogpecuoHasHoO HanpasneHue: 5.2 ENeKTpoTexHukKa, enekTpoHuka wu
aBTomartuka, no cneymnmasHoCT ENekTpnyeckn Mpexum n cuctemu
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of dissertation work

for obtaining the educational and scientific degree "Doctor" in the field of higher
education 5 "Technical Sciences", professional field 5.2 "Electrical
Engineering, Electronics and Automation”, scientific specialty "Electrical
Networks and Systems".

Author: mag. Eng. Hristo Stefanov lichev
Topic: Protection of intelligent electrical distribution networks

Reviewer: - according to protocol Nel / 30.07.2021. from a meeting of a
scientific jury.

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

The dissertation is dedicated to medium voltage distribution networks,
which in recent years have been joined by a large number of decentralized
energy sources. This in turn causes a number of changes in the mode
parameters of the network. The directions and magnitudes of the transmitted
capacities in the sections of the network, the levels of voltages in the nodes,
the magnitudes of the overvoltages, etc., as well as the related problems
regarding the quality and reliability of the transmitted and respectively
delivered to consumers electricity are changing. The operating modes of the
star center of such networks are studied. Attention is paid to the choice of non-
linear limiters taking into account the influence of vacuum circuit breakers.

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



The doctoral student has studied in detail 124 literary sources, of which
50 in Cyrillic and 77 in Latin, by Bulgarian and foreign authors concerning the
subject matter. Based on them, he was able to properly systematize the
specific features of the star center of three-phase electrical networks. In the
dissertation the goal, the unsolved problems and the tasks for research are

correctly chosen.

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

The various operational factors in the selection of the criteria for the
optimal type of earthing of medium voltage distribution networks with
decentralized energy sources connected to them are analyzed in detail. The
indicator for efficiency of the operating mode of the star center is proved in one
with the necessary additional costs for construction of the respective earthing
installation. The algorithm for selection of the optimal type of grounding of the
star center is presented, with the application of the game theory (method for
the hierarchical analysis). An interpolation model is constructed, reflecting the
influence of the controlled factors (length and cross section of the power line)
on the magnitude of the current through the nonlinear surge arrester. The
influence of vacuum circuit breakers when switching high voltage motors is
taken into account and an algorithm for selecting a nonlinear surge arrester in
electrical installations with such circuit breakers is proposed. The proposed
methods and algorithms give grounds to believe that the mathematical
apparatus is correctly applied to achieve the intended tasks..

4. Brief analytical description of the nature and assessment of the
reliabilityrof the material on which the contributions of the
dissertation are built.

The dissertation has a volume of 115 pages, structured as an
introduction, 4 chapters, a list of contributions, a conclusion, a list of used
literature sources and publications. The modes of operation of medium voltage
distribution networks with different types of grounding of the star center are
analyzed, their advantages and disadvantages are pointed out in view of the
operational reliability, safety and limitation of the occurred overvoltages. The
proposed methodology is based on game theory (hierarchical analysis). The
doctoral student offers an algorithm for selecting nonlinear surge arresters.

5. Scientific and | or scientifically applied and applied contributions
to the dissertation

The following more important contributions have been made in the
Dissertation:



A methodology for selecting the type of grounding of medium
voltage distribution networks with decentralized energy sources connected to
them is based on the mathematical theory of games;

A model has been created for determining the current through a
nonlinear surge arrester,

A methodology and software for selection of nonlinear limiters are
proposed.

6. Assessment of the degree of personal participation of the doctoral
student in the contributions.

A list of 6 publications related to the topic is attached to the dissertation.
Two of them are independent, the rest are co-authored with the mentor. One
of the articles was published abroad in a magazine with an impact factor. In
this sense, there is no doubt about the personal involvement of the Eng. Hristo
lichev.

7. Assessment for publication on a dissertation.

The results achieved in the dissertation are published mainly in scientific
forums and journals in the Republic of Bulgaria, and one abroad. In this sense,
| recommend the author to continue research and publish abroad to a wider
scientific audience.

8. Use of the results of the dissertation work in the scientific and
social practice.

The results obtained in the dissertation are directly related to the
developing electricity and the ongoing design and construction of
decentralized energy sources.

9. Assessment of the compliance of the abstract with the
requirements for its preparation, as well as of the adequacy of the
reflection of the main positions and the contributions of the
dissertation.

The abstract reflects the main points of the dissertation and completely
exhausts it. It is structured according to the generally accepted requirements.

10. Opinions, recommendations and notes.

| have no remarks concerning the work on the merits. Some
typographical errors are noticed in some places.



| recommend to the magician. Eng. Hristo lichev to continue his work in
this field and to publish in front of a wider scientific audience outside the
country.

Conclusion

| believe that the presented dissertation meets the requirements of the
Law for the development of the academic staff in the Republic of Bulgaria and
the Regulations for its implementation. Hristo lichev to be awarded the
educational and scientific degree "Doctor" in the field of higher education: 5.
Technical sciences, professional field: 5.2 Electrical Engineering, Electronics
and Automation, specialty Electrical Networks and Systems.

08.10.2021 . Reviewer:
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