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CTAHOBUWLE

oT Npod. A.M.H. NaHu TpeHgamnos CtamoB

no AuceprauusaTa, paspaboTeHa ot
mMar.nHx. Xpucto CtethaHoB NnyeB

Tema Ha gucepTaumsaTa: “3alimTa Ha MHTEJIMTEHTHU PasnpefesiNTesHN efleKTPUYECKU
Mpexu”

Cubc 3anoseg No OXK-5.2-80/27.07.2021 r. Ha PekTopa Ha TeXHUYECKN YHUBEPCUTET
- Cohmsa cbM onpejenieH 3a UfieH Ha HayYHOTO XKYpK 3a 3alluTa Ha AUcepTaLuoHeH Tpya B
o6nacT Ha Bucle obpa3oBaHue ,, TEXHUYECKU HAyKW“, npoecUoHanHO HanpaBiaeHue 5.2
»ENEKTPOTeXHUKA, efleKTPOHMKA WU aBTOMAaTMKA™, HayyHa cneuunanHocT ,,EnekTpuyecku
MpeXn n cuctemmn™.

1. AKTya/siHOCT Ha pa3paboTBaHusi NPo6emM B ANCEPTALNOHHUSA TPYA
TemaTa Ha fgucepTauusTa € MOCBETeHa Ha M360pa Ha HauyMHa Ha 3a3emsBaHe Ha
3BE3[HMSA LEHTbP Ha pasnpefennTenHa enekTpuyecka Mpexa, Ha 1n3bopa Ha HeMHENHNTe
OrpaHWYNTENN Ha MpPEHaNnpPeXeHUss U Ha OTYMTaHE Ha OCOGEHOCTWUTE MPU KOMYTUPAHETO
Ha eNneKTPUYECKN BEPUTU C BaKyyMHW NpeKbcBauu. ToBa ca akTyaslHU Mpo6iemMu, YMETO
peLleHne e NonesHo 3a NpakTukarta.

2. CTeneH Ha No3HaBaHe CbCTOSAHWETO Ha npobsema

[OKTOPaHTbT e npoyunn 124 nutepaTypHU U3TOYHULM B 06M1acTTa Ha TEXHMKA Ha
BUCOKMTE HanpexeHus. Toi MMa NPOABL/KUTENEH CTaX B eNleKTpoeHepretTMkata u
OT/IMYHO NO3HaBa CbBPEMEHHOTO CbCTOSHME Ha W3cneABaHaTa Tema. Ha 6asaTa Ha
NPOBeAEHNS aHa/inM3 Ha NUTepPaTypHUTE W3TOYHULUM AOKTOPaHTbT NpPaBUMIHO e u3bpan
LileNTa, HepeLleHnTe NPo6nemMu 1 3afaunTe 3a U3cneaBaHe B AucepTaluTa.

3. Hay4YHONPWUAOXHN 1 NPUIOXKHM NMPUHOCK Ha AUCEPTALMOHHMUSA TPya
B gucepTaymsaTa ca NOCTUTHATK CNeAHUTE MO-BaXXHW NPUHOCK:

e PaspaboTeHa e MeToAuMKa 3a M360p Ha ONTWManeH BapuaHT 3a 3a3eMsiBaHe Ha
3BE3[HMS LIEHTbP Ha pasnpefeMTeNHN MpPexu 3a CPefHO HanpexeHue 3a ABa
KpUTepus C mpunaraHe Ha mMaTemMaTuyHaTa Teopusi Ha urpute. OcobeHOCTTa Mpw
npunaraHe Ha TeopusTa Ha WUrpuTe B Cly4yas Bb3HWKBA OT Cbobpas3siBaHe C
OrpaHMyYeHusTa OT peXxxKUMeH xapakTtep. W36paHuTe KpuTepumuTe ca: nokasaTenst
3a e(eKTMBHOCT Ha pexXuma W AONbAHUTENHWUTE Pa3xOoAW 3a M3rpaxpgaHe Ha
CbOTBETHMS TWN 3a3eMsiBaHe Ha 3Be3[HUA LeHTbP. MPUHOCHT € HAYUYHO-NPUIOXKEH.

e Cb3gageHa € MeToAMKa 3a M360p Ha HENMHENHW  OrpaHuuYUTENn  Ha
npeHanpeXeHnsTa B pas3npefennTeNHNTE eNeKTPUYECKN MPEXM C pa3NnMyeH HauyuH
Ha 3a3eMsiBaHEe Ha 3Be3[HUSA LEHTbP. 3a onpejenisiHe Ha rofieMMHaTa Ha Toka npe3



HENIMHEHN OrpaHUUYNTENN HA MPEeHanpPeXeHnsTa e NofyYyeH MaTeMaTUueH Mogen
C MoMoLLTa Ha TeOpMsTa 3a NiaHWpaHe Ha eKkcrnepumeHTa. Mpo6aeMbT e n3bopa Ha
He3aBUCUMUTE (DAKTOPW € MpPaBWUJHO PELieH W MONyYeHUTe pesynTaTM ca
AOCTOBEPHM. TPUHOCHT € HaYUYHO-NPUIOXKEH.

e PaspaboTeHa e MeTOAMKA M COPTyep 3a M360P HA HEMHEAHN OrPaHUYUTENN Ha
npeHanpeXeHnaTa 3a 3alinTa Ha eIEKTPUYECKNTE BEPUTUN, CbOPBXXEHN C BaKYyMHU
npeKbCcBaym.

4. TpeueHKa Ha Ny6nkKauuuTe Mo gucepTaLMoHHUSA TPyL
Mo aucepTaymaTa ca HanpaBeHn 6 ny6nmkayuu. [Be OT TAX ca camocToATeNnHuU. EgHa
oT cTatuuTe e nybnukysaHa B "Journal of Multidisciplinary Engineering Science and
Technology*. My6nnkaynnTe No Temarta Ha AUCEPTALUOHHMA TPYL ca AOCTaTbYHU KaTo
KOJINYECTBO M Ka4yecTBo.

5. MHeHMSA, NpenopbKu 1 6enexKn

MHeHMeTO MM 3a paspaboTeHaTa [JucepTauuMs € W3UAN0  MOJOXMUTESHO.
MaTeMaTUYyHUTE METOAM ca MPaBUIHO MPUIOXKEHM, KaTO ca OTYETeHW 0CO6eHOCTUTe OT
PEXMMEH XapakTep Ha 06eKTUTE, 3a KOMTO ca MpuioXeHu. MonydyeHWTe pe3yntatu ca
[OCTOBEPHMU.

Hamam npuHUMnHKM 3abenexkun. B gucepTaumsaTa ca AONYCHATWM HAKOW MeYaTHu
rpewkun. [lMpenopbyBaM Ha [OKTOpaHTa fAa MPOAb/MKM HAyyHUTE CU M3CNeABaHUs B
o6nacTTa Ha TexHMKaTa Ha BWCOKWTE HaMpeXeHus, KOSTO OTIMYHO MOo3HaBa oOT
npakTnyeckaTa cu gelHocT. MpenopbyBam CbLULO M3MON3BAHETO HA NPaBUIHO MpUaraHm
MaTemMaTM4yHU MEeTOAM 3a W3cnefBaHe B €/IeKTPOEHepreTMkaTa OT [JOKTOpaHTa, KOWUTO
AaBaT MONe3HN pesynTaTu.

6. 3aKN04YeHne

MpencTaBeHaTa gncepraums e Hamb/HO 3aBbPLUEH Hay4yeH TpyAa. MI3ncKBaHMATA Ha
3aKoHa 3a pa3BMTME Ha akafeMUYHUA CbCTaB WM MPaBUTHMKA 33 HErOBOTO MPU/IOXKEHME ca
n3nbaHeHW. Mpegnaram Hay4yHOTO XXypu fJa NpucbaM Ha mar.umHX. Xpucto CTtetaHoB
MnyeB Hay4yHaTa cTemneH ,,JOKTOP“ MO HayyHaTa crneunanHocT “ENeKTpuyeckn Mpexu u
cucTemn” B MPOGECMOHANHOTO HanpasneHue 5.2. “ENeKTPOTEXHUKa, €NeKTPOHUKA W
aBToMaTunKa”.

M3roteun e
Mpog. A.M.H. FaHn CTamoB



OPINION

by Prof. Dr.Sc. Gani Trendafilov Shamov

of the dissertation developed by the
Mag.Eng. Hristo Stefanov lichev

Theme of the dissertation: "Protection of smart distribution
networks"

By order No LB-5.2-80/27.07.2021 of the Rector of the Technical University of
Sofia, | am appointed a member of the scientific jury for the protection of thesis in
the field of higher education "Technical Sciences"”, professional direction 5.2
"Electrical, electronics and automation”, scientific specialty "Electrical networks
and systems".

1. Topicality of the problem developed in the dissertation work

The theme of the dissertation is dedicated to the choice of the way of grounding the
star center of a distribution grid, the choice of non-linear voltage limiters and taking into
account the peculiarities of switching circuits with vacuum circuits. These are current
problems, the solution of which is useful for the practice.

2. Degree of knowledge of the state of the problem

The PhD student has studied 124 literary sources in the field of high voltage
technique. He has a long experience in electrical energy and knows perfectly well the
modem state of the studied topic. Based on the analysis of literary sources, the PhD
student correctly chose the pucgose, unresolved problems and the tasks of research in the
dissertate.

3. Scientifically applied and applied contributions of the dissertation work

The dissertation achieved the following more important contributions:

3.1. A methodology has been developed for choosing the optimal option for
grounding the star center of medium voltage distribution networks for two criteria with
application of the mathematical theory of the games. The peculiarity of applying the
theory of games in this case arises from compliance with the limitations of a regime
nature. The criteria selected are: the performance indicator of the regime and the
additional cost of building the respective type of grounding of the star center. The
contribution is scientifically applied.

3.2 A methodology has been established for selecting non-linear surge limiters in
distribution electrical networks with different way of grounding the star center. To



determine the size ofthe current through non-linear surge limiters, a mathematical model
was obtained using the experiment's planning theory. The problem of choosing
independent factors is properly solved and the results obtained are reliable. The
contribution is scientifically applied.

3.3. A methodology and software has been developed for selecting non-linear
voltage limiters to protect electrical circuits equipped with vacuum circuit breakers.

4. Assessment of publications under the dissertation work

Six publications were made under the dissertation. Two of them are self-contained.
One of the articles was published in the Journal of Multidisciplinary Engineering Science
and Technology. Publications on the subject of the dissertation work are sufficient in
quantity and quality.

5. Opinions, recommendations and observations

My opinion on the thesis developed is entirely positive. Mathematical methods are
correctly applied, taking into account the mode features of the objects to which they are
applied. The results obtained are reliable.

I don't have any principled remarks. Some typographical errors were made in the
dissertation. 1recommend that the PhD student continue his research in the field of high
voltage technique, which he knows perfectly well from his practical activities. | also
recommend the use of properly applied mathematical methods of research in electricity by
the PhD student, which give useful results.

6. Conclusion

The thesis presented is a complete scientific work. The requirements of the
Academic Staff Development Act and its implementing regulations are met. | propose that
the Scientific Jury award mag.eng. Hristo Stefanov llchev the scientific degree Doctor in
the scientific specialty "Electrical Networks and Systems" in the professional field 5.2.
"Electrical engineering, electronics and automation".

Prof. Dr.Sc. Gani Shamov



