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PE3IOME

M3cenBanuaTa, M310KEHH B HACTOSILIIATa MOHOTpadHA HMAT 3a 1IN MPOy4YBaHe
BIMSHHETO Ha €/ICKTPOMArHUTHUTE CMYILEHHS B €JIEKTPOTEXHHYECKHTE ChOPbKEHNSA
C LI€71 OCHTYPSBAaHETO Ha €JIEKTPOMarHUTHATa UM CBBMECTHMOCT M BIIMSTHHETO HA TE3H
CMYIIEHHS BBPXY JKHBOTA M 31paBETO Ha YoBeKa. M3cienBar ce eleKTpOMarHUTHHTE
CMVIIEHHsA, IPEAU3BHKAHH OT €JIEKTPOTEXHHYECKH YCTPOHCTBA H CHCTEMH, paboTelm
NpH BHCOKH HAlpPeKEeHMs U € TOJIEMH TOKOBE U eJIeKTPOMAarHMTHaTa KM CbBMECTHMOCT
C ApYTH €NeKTPOTEXHHYECKH YCTpoiicTBa. OTIaENEHO € M BHUMaHUE Ha BIMAHHETO Ha
H3CIICIBAHHUTE €JIEKTPOTEXHUYECKH YCTPOHCTBA BbPXY YOBEKA.

BbB BbBe/IeHHE CE OMCBAT OCHOBHUTE POOIIEMH, pasriie/laHi B MOHOTpa(usTa
H C€ NeQMHHPAT OCHOBHHTE IOHATHA W OCHOBHH CBEJICHHS 3a €JIEKTPOMArHHUTHHUTE
CMVIICHHSA H €JIeKTPOMAarHHTHATa CbBMECTHMOCT B €JIEKTPOTEXHHYECKMTE YCTPOHCTBA
# cucremMH. H3nokeHM ca OCHOBHHMTE LIEIH HA M3C/IEBAaHHATA, M3JI0KEHH B
HacTosllaTa MOHOrpadHs.

B rnasa 1 ca nepuHMpaHn OCHOBHHMTE TEPMHUHH, U3MOI3BAHH IPH U3C/E/ABaHE
Ha €ICKTpOMarHMTHa CbhBMECTUMOCT. [lpenctaBeHa € OCHOBHaTa KOHILIENIHS B
TEOpHATa HA €IEKTPOMAarHUTHATa CbBMecTUMOCT., Kacuduuupanu ca H3TOUHHLIMTE
Ha H3KYCTBCHHTE €IEKTPOMAarHUTHHA CMYLIEHHS, IPUYMHEHH OT €IEKTPOTEXHUYECKUTE
vcTpoiicTBa. M3nokeHM ca OCHOBHMTE HAYyHMHHM 33 paspOCTPaHEHHMETO HA
€ICKTPOMarHMTHUTE CMYILEHUS B TEXHHYECKUTE YCTPOHCTBA W CHCTEMH.

B rnasa 2 ca w3crieBaHH CMYILEHHATA Pa3pPOCTPaHABALIM CE TIO TaJBaHUYEH
OeT NpH TPOHMKBAHE HAa CMYLIEHHS T[Ipe3 3aXpaHBalllaTa BepHra HIM mpes3
3a3eMHTeIHHA KOHTYp. Pasrnmenanu ca penuna myOIWKalliH, B KOMTO c€ W3cjenBa
F2IBaHWYHOTO MpelaBaHe Ha €JEeKTPOMarHUTHUTe cMymieHua. OmnucaHo e
PE3MPOCTPAHEHHETO 110 FAIBAHWYEH ITBT HA €NeKTPOMATHUTHUTE CMYILIEHHS B CHIIOBH
mpeoOpa3oBaTe/lH YCTpPOHCTBa — npeobpaBoBaTend Ha mnoctosHeH Tok DC/DC,
HINpPasHTENH W HHBEPTOPH. Pasryieany ca W CMyLUEeHHATA pa3NpoCTPaHABAIH CE T10
raiBaHW4eH MhT W B MpelaBaTenHu auavk. H3cnenBann ca cMyulieHusTa B
EOMVHMKALUHOHHA JIMHHA, TNPUYHMHEHH OT KadeleH eNneKTpONpoBOA 3a CpPEIHO
sanpexerne 20 KV, CpcTaBeH e eIeKTPOMarHHTEH MOJIeJ ¥ ¢a CHMYJTHPAHH Pa3IudHH
peaEmME Ha padoTa Ha enekTponposoza. [loiryueHn ca pe3ynTaTH 3a pasnpeneieHHe
HaNPCACHHETO HA CMYIIEHWE NPH Pa3IMYHH CHIPOTHBJIEHHS Ha 3a3€MsBaHE W
BIaXHOCT Ha MOYBaTa.

B rnasa 3 ce pasrmiexna KanaoMTHBHOTO — pasnpoOCTPAHEHHETO Ha
EICKTPOMarHWTHHTE CMYLIEHHs Npe3 napa3sWTHU KanauuteTH. Pasrienanu ca peauuna
nyOIHKALHHK, B KOMTO CE H3CJIe/IBa KanaluTHBHOTO MPeJaBaHe Ha eNeKTPOMarHUTHHTE
cwymesns  OnucaHo €  pasmpoCTPaHEHWETO MO  KamalMTHBEH ThT  Ha
CICKTPOMAarHHTHHTE CMYILUEHHs B €/IEKTPOHHH YCTpOiCTa ¢ MeYaTHW IUIaTKH, B
SISKTPOHHH MEIMIIMHCKH anapaTth 1 G6e3koHTakTHa EKT yehBBpUIEHCTBaHA CeH30pHa
TexsEmka. M3pbpuienn ca W3cieIBaHHs Ha eIeKTPOMarHUTHUTE CMYIIEHHMS, Ch31aBaHH
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OT Bb3AYILLUHH €JEeKTPONPOBOIM 33 BUCOKO HAMPEXKEHHE 32 CIyYanTe HA Bb3/ICHCTBHE
Ha eIHOMpPOBOAHA M TpudasHa TPHIIPOBOAHA BB3IAYIIHH JWHHHM 32 BHCOKO
HanpexeHue. H3cienBany ca TpUNPOBOAHHM H MIECTIPONBOAHH BB3AYIIHH JTHHHH 33
BHUCOKO HamnpexeHwe. BHUMAHHETO € CBhCPENOTOYEHO BBPXY €NEKTPOMArHUTHHTE
CMYILIEHHS, Ch3/1aBAHH OT MHOTOMPOBOAHH BB3AYIIHW JIMHHH B MPEKHTE 32 HHCKO
HAMpE)KEHWE M B JIMHUMTE 332 MPEHOC HAa [JaHHH, Pa3MoNOKeHH B OIM30CT 10
enekrponposoauTe. ONMpenensaT ce B3aUMHHTE KalnalMTETH U €JIEKTPHIECKOTO MoJje B
61M30CT 10 BBL3AYIIHH €IEKTPOMpPOBOIAM 3a BHCOKO HampexeHue. M3umcnssa ce
Hampe)XeHWeTO Ha JIHMHHUA 32 HHUCKO HanpekeHWe, Bb3HWUKHANO OT CMYLIEHHETO
MOCPEACTBOM  KanaluTHBHAaTa Bpb3ka. IlomyyeHo e  pasnpelieneHHeTo Ha
HANpEXeHHETO Ha CMYIIEHWe B OKOJHOCTTA Ha €JIEKTPONMpOBOJA 32 BHCOKO
nanpexkenue. OnpeneneHa € ,ycnoBHO ©Oe3onmacHa 30Ha™ NpPH TMPOABIKHTENEH
NpecToii OKOMO €NeKTPONpOBOJA, CINOpPEN M3HCKBAHHATA Ha CTaHJAapTUTE 3a
eIEKTPOMArHUTHA CBBMECTHMMOCT. 30HHTE, PanojoXkeHH B ONH30CT 10 BB3AYLIHUS
eNeKTPONPOBO, B KOMTO HANpEeKEeHHEeTO Ha CMYILIEHHWE MOXKe aa JOCTHTHE
OTHOCHMTEIHO BUCOKH CTOMHOCTH ONACHH 33 EJEKTPUYECKUTE ChOPBKEHUSA 32 HUCKO
HaIIpeKEHHE, KAKTO W 3a XopaTa, KOMTO paboTAT B OJIM30CT 710 Bb3AYLIHUTE INHKH, Ca
onpefenen 3a 2 Tuma enektpornporBoad 220kV - ¢ TpH M LIECT MPOBOJIHHKA
ChOTBBETHO.

B rnaBa 4 ce m3cnenBaT CMYIIEHHATA, Pa3NpOCTpaHABAHH 4upe3 MHIYKTHBHA
Bpb3Ka. AHAJIM3Mpa C€ BpPeIAHOTO HHIYKTHBHOTO CMyILIEHHE B JIMHHUTE 33
KOMYHHKAIlHA H JUHHHUTE 34 TIIPEHOC Ha JaHHH, Ch3OaBaHO OT BB3AYIIHH
€JIEKTPOINPOBOIM 33 BUCOKO HamnpeskeHue. Onpenens ce B3aMMHATa HHIYKTHBHOCT Ha
JBE YCNOPEIHH JIHHHM W B3aMMHATa WHAYKTHBHOCT MEKIy IMPOBOJAHHLUMTE Ha
TpudazHa TMHHA 32 BUCOKO HAlpeXeHNe H KOMyHMKAlMOHHA uHus. M3uncisBa ce
HHAYKTHPAHOTO HAITPCXKCHHC HA CMYIICHHEC B NMpOBOOHHULUMTE Ha KOMYHHKaI[HOHHA
JIMHUS, PA3MOJIOkKeHA B OJIM30CT 110 BB3AYILEH €1eKTPOIPOBO/ 32 BUCOKO HAIPEIKEHHE.
PasrienaHy ca cilydauTe Ha CMYLIEHHs B HOPMAleH M aBapUeH pekuM Ha pabota Ha
€JEKTPOMpOBO/I 32 BUCOKO Hampexenue 220 kV.

B rnaBa 5 ce pasrnexnar CMYLIEHWATA, NMPEelU3BUKAHH MPH HM3Ib4BaHE HA
HU3KOYECTOTHH €JIeKTPOMarHUTHM monerta. Pasrienanu ca peadua myOlIHKauvH ot
M3CleIBAHUSA 3a BIMAHHETO HA €lIEKTPOMArHUTHOTO NOJE BBPXY HKMBH OPraHM3MH.
OmnUcaHo ca W3CJEBAHMSA 34 BIMAHMETO HA MAarHHTHOTO TOJ€ BbPXY OMOJOrHYHM
00EKTH M MO CHELMaTHO BBPXY 4YoBeka. [TocodyeHH ca crmeuuduuHu 1abopaTopHH
eKCMIEPUMEHTH 3a €KCTIO3HIIMH HA €JeKTPOMArHUTHOTO NO0Jie BbpXY JKHBOTHH H XOpa,
KOMTO MOJKE J1a MPUYMHAT CEPHO3HH 3a00NABaHUSA KATO JIEBKEMMS, PAK U ChPIECYHH
3abonsiBanus. Oco0eHO YYBCTBHTEJHM B TOBAa €a OTHOLIEHHE MAaJIKHTE JAeUa H
Bb3PAaCTHHTE Xopa. M3BbplLIEH € aHauu3 Ha MarHMTHOTO TOJ€, Ch3AaJCHO OT
BB3AYLIHA JIHHHA 3@ BHMCOKO HampexeHwe. M3cienBaHo e paslpelenieHHETO Ha
MarHMTHOTO TI0JIE, B OKOJIHOCTTA Ha TpudazHa npeHocHa Mpexa 220 kV. U3BbpiieHH
ca CHMYJIaLMH [PH Pa3THYHH BUCOYMHHU HA OKayBaHe Ha NPOBOIHHIIMTE HaJ 3eMATa.
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IMomyueHH 3a pe3yJITaTH 3a pasnpe/ie/leHHeTO Ha MArHHTHATA MHY KA 1 MarHWTHHA
WHTEeH3HTET B OKOJHOCTA Ha CTHI0 OT JIMHUATA 33 BUCOKO HaMpekKEHHE. M3BbplieH e
¥ asanu3 Ha MATHWTHO mone B OJM3KaTa 30Ha Ha KabenHa nMHWA 3a CPEAHO
uanpexenure 20 KV, pasnosioKeHa 10 KHIMUIHA Crpaan ¥ TpOTOApH B HOpPMAJIHH M
aBapuiinu pexxnMi. Ch3/1aJieH € eNeKTPOMarHuTeH MOAEL. Hanpaeenu ca cuMyJlaliHH
Ha HOpPMaJIeH U aBapHEH PEXHMM Ha KbCO CheIMHEHHE Ha kabemnara muHuA. [Tonydenn
3a pe3yNTaTH 3a pasNpeleieHHeT0 Ha MarHuTHaTa MHIYKIAS - H MarHHUTHHS
MHTEH3WTET B OKOJHOCTTA Ha KabeJTHaTa TMHUSA 32 BUCOKO HANPEKEHNE, PasnoloikeHa
B 6IM30CT J10 KHJIMIHHA ¥ OOLIECTBEHH CIpaH.

B mocieasara riaBa 6 Ha MoHorpaduara ce aHalH3MpaT eleKTpOMarHuTHH
CMVYILEHHS B €1EKTPHYECKH LEHTPAIH C BB300HOBAEMU M3TOYHWIM. Pasrienanu ca
eeKTPOMAarHMTHUTE CMYIUEHHs OT (POTOBO/ITaHYHA HEHTpana ¢ Majlka MOILLIHOCT,
saxpaHBamla noTpeOMTENM upe3 Mpexara — HHCKO HATpEkETHUE. [Tonyuenn ca
eKCTIOTALIMOHHHTE XapakTepPHCTHKH Ha LICHTpanara B peXXHM Ha HOpMallHa pabora.
M3eBpIIEHO € MOJIETMpaHe Ha paboTaTa Ha LIEHTpalaTa B pexiM Ha HopMaJiHa pabora
W B ABAPHITHH PEKUMH, KATO € AKIEHTHPAHO BBPXY M3MbIHEHHUETO HA U3UCKBAHHATA
3a eJIeKTPOMArHUTHATa CHBMECTHMOCT Ha LICHTpaJIaTa. M3BbplieH € aHaIu3 32 HUBOTO
Ha HalpeXeHHe H TOK, IIPOM3BEICHaTa aKTHBHA MOIIHOCT, (akTOpa Ha MOLIHOCTTA U
HanpeX)KeHNeTo, KOeQUUHEHTLT Ha nenuueiinute w3kpusssanus (Total Harmonic
Distortion THD) M no-crneu1asHo KoeGuIHeHTHT Ha HeJMHEHHNTe H3KPUBABAHHWA Ha
toka (Current THD). @opmuTe Ha HANPEKECHUETO U TOKa Ca ONM3KU 110
crHycouanHaTa Kpusa. O0LOTO XapMOHMYHO H3KPHBABAHE HA obeKTa € MHOI'O HUCKO
W OTroBaps Ha H3NCKBaHMATA Ha CTAHAAPTHTE. M3acnenBaHa € W xuOpuaHa
eneKTpoLIeHTpasia ¢ HOTOBONTAHYEH W BATHPEH IEHEPATOP M CHCTEMA 34 CbXpaHEHHE
sa eHeprus. PasriexnaHd ca MHOXECTBO BapuaHTa Ha pabota Ha XxuOpuIHaTa
enekTpoLeHTpaia. VI3BbplleHH ca CHMyJIalunK Ha pasindHH yCIoBHA Ha paboTa Ha
xHOPHIHATA CHCTEMA, B 3aBMCHMOCT OT HAIHYHOTO KOIMHCCTEO BBE300HOBsIEMA
sETHPHA W/WIM CIbHYeBa eHeprus. EneKTpomarHuTHaTa  ChBMECTHMOCT Ha
asaTM3MpaHaTa XWOpUIHA CHCTEMa ¢ YIOBIETBOPEHA NpH pa3IHiHM ClyHan Ha
HaTOBAapPBAHETO Ha BETPOreHepaTopa 1 Ha pOTOBONTAHKA, BKIKOUHTEIHO MpH pabotara
caMo Ha €1MH OT Bb30OHOBIEMUTE M3TOYHHULIU HA EJIEKTPOCHEPTHA. B To3M ciy4ai ce
W3MOI3BA M ONTMMAJIHO aKyMyJnaTopHaTa GaTepus, Onarogapenue Ha M3MOI3BaHaTa
cHCTEMa 33 ChbXPaHEHHE Ha eHeprus Ha OaTepuHTe.




ABSTRACT

The research, presented in this monograph, aims to investigate the influence of
electromagnetic interference in electrotechnical devices in order to ensure their
electromagnetic compatibility and the influence of this electromagnetic interference on
human life and health. Electromagnetic interference caused by electrotechnical devices
and systems operating at high voltages and high currents is investigated, as well as their
electromagnetic compatibility with other electrotechnical devices.

In an introduction describes the main issues addressed in the monograph. The
basic concepts and basic information about electromagnetic interference and
electromagnetic compatibility in electrotechnical devices and systems are defined. The
main objectives of the research presented in the present monograph are presented.

Chapter 1 defines the main terms used in electromagnetic compatibility research.
The basic concept in the theory of electromagnetic compatibility, the artificial sources
of electromagnetic interference and the ways of their propagation are presented. The
sources of artificial electromagnetic interference caused by electrotechnical devices are
classified. The main ways of electromagnetic interference propagation in technical
devices and systems are presented.

In Chapter 2, interference propagating through a galvanic path is investigated,
when interference penetrated through the power circuit and the ground loop. A number
of publications, investigating the conductively transmission of electromagnetic
interference, have been described. The conductively propagation of electromagnetic
disturbances in power converters - DC/DC converters, rectifiers and inverters - is
described. Disturbances propagating conductively in transmission lines are also
considered. The interference in a communication line caused by a cable power line for
medium voltage 20 kV is investigated. An electromagnetic model is created and
different operating modes of the power line are simulated. Results for the distribution
of the interfering voltage at different earthing resistances and soil moisture are
obtained.

In Chapter 3, the capacitive propagation of electromagnetic interference through
parasitic capacitances is considered. A number of publications, investigating the
capacitive transmission of electromagnetic interference, have been described. The
capacitive path propagation of electromagnetic interference in electronic devices with
printed circuit boards, in electronic medical devices and non-contact ECG advanced
sensor technology is described. Research for the electromagnetic interference, created
by overhead power lines for high voltage has been done for the cases of single-wire
and three-phase, overhead lines. Three-conductor and six-conductor high-voltage
overhead lines have been investigated. Attention is focused on the electromagnetic
interference created by multi-conductor overhead lines in low-voltage networks and in
data transmission lines, located near power lines. The mutual capacitances and the
electric field in the vicinity of overhead power lines for high voltage are determined.
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obtained. Modeling of the operation of the plant in normal operation mode and in
emergency modes is carried out, emphasizing the fulfillment of the requirements for
the electromagnetic compatibility of the photovoltaic system. An analysis was carried
out for the voltage and current level, the produced active power, the power and voltage
factor, the coefficient of nonlinear distortions -Total Harmonic Distortion THD and in
particular the coefficient of nonlinear distortions of the current -Current THD. The
voltage and current shapes are close to the sinusoidal curve. The total harmonic
distortion of the site is very low and meets the requirements of the standards. A hybrid
power plant with a photovoltaic and wind generator and an energy storage system is
also being investigated. Different operating modes of hybrid power station are
investigated. Simulations of different operating conditions of the hybrid system are
carried out. The electromagnetic compatibility of the analyzed hybrid system is
satisfied in different cases of the load of the wind generator and the photovoltaic,
including the operation of only one of the renewable sources of electricity. In this case,
the battery is optimally used, due to the used battery energy storage system.
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JAK/IOYEHHE

OCHOBHO BHMUMaHHE Ha W3CJeBaHHUATA, H3I0KEHH B HACTOAILATA MOHOTpadus,
€ CbCPEIOTOUEHO BbPXY M3C/IE/IBAHE BIIMAHHETO HA €JIEKTPOMArHHTHHTE CMYILEHHS B
EJIEKTPOTEXHUUYCCKHTE CHOPBIKEHHUSA C LEJ OCHTYPSIBAHETO HA €JIEKTPOMArHMTHATA HM
CBBMECTHMOCT H BIHAHHETO Ha TE3W CMYILIEHUS BBPXY JKHBOTA M 3JpaBETO HA HOBEKA.

OcurypsiBaHeTO Ha €JEKTPOMArHMTHaTa CHBMECTHMOCT € OCMIYPaBaHETO Ha
TaKOBa ChCTOSHHE HA €NEKTPHYECKUTE ChOPBKEHHS , PH KOETO TE €A B CHCTOSHHUE 1a
(pyHKUMOHMpAT HOpManHO, 0e3 Na NPWUYMHABAT BPEIHH BB3IEHCTBUSA BBPXY
OCTaHaJIMTE TEXHHYECKH CPe/ICTBA WIH BBPXY YOBEKa.

Cna3BaHeTo Ha eNeKTPOMArHWTHATA ChbBMECTHMOCT € €IHO OT HeOOXOIMMHTE
YCJI0BHE 3a yCTOHYMBOTO pa3sBUTHE HA HKOHOMHMKATA HA CTPAHATA H 3a W3rpaklaHe Ha
€1HO ChBPEMEHHO OOLIECTBO, B KOETO €IEKTPOTEXHHYECKUTE YCTPOHCTBA HAaBJIM3aT
BCE M0-AbJ00KO BEB BCHUKH C()epH Ha YOBELIKHS KHBOT U Oe3 KOMTO € HEBB3MOKHO
HOPMAJTHO HH CbLLIECTBYBaHE.

[IpobnemuTe Ha eEKTPOMArHUTHA CHBMECTHMOCT Ca CBbP3aHH TIPEIHMHO C
OCHI'YpsiBaHE Ha MpPaBUIHOTO (YHKLUMOHMpAHE HA BCHYKH €JIEKTPMYECKH U
ENEKTPOHHH YCTPOWCTBA B €IHA CJIO0XKHA CHCTEMa, KAKBUTO Ca MOYTH BCHYKH
CbBPEMEHHH aBTOMATH3UPAHH CHCTEMH. TBH KaTo cTeneHTa Ha BBL3AEHCTBHE Ha
€JEKTPOMAarHUTHUTE CMYIICHWA 3aBMCH OT Pa3CTOAHHETO MEXKIY MpejaBaTells Ha
€JICKTPOMarHUTHA €HEPrHsi M MPHEMHMKA, Pa3MoOJIOKEHUTE eeKTPOTEXHHUECKHTE
VCTPOHCTBa B HEMocpeAcTBeHa OIM30CT TpsOBa 1a ca CbBMECTHMH.

ENeKTpHYecKOTO M MarHHTHOTO TOJIE€ Ca MHOIO CHIHH (aKTOpH, BIHSAELId
BBPXY CBCTOAHHETO Ha TEXHHUUECKHUTE CHOPBLKEHHA U BbPXY OMOTOTHUHHTE 0DEKTH,
BKJIFOUMTETHO 4YOBeKa. EJeKTpHYecKoTo noje e omacHo 3a BCHYKM TEXHHYECKH
CpEICTBA, Thi KATO MOJKE J1a HApYIIH TAXHATAa HOpMalHa paboTa Mopaau Bb3HHKBaHE
Ha JIOMBIHUTEIHH WHAYKTHPaHH TOKOBE B TAX. TO cb3aaBa M BpelHO Bh3AeHCTBUE
BBPXY OHONOrMYHM OOEKTH KaTo XOpa, JKMBOTHH W PACTEHHs, KaTO MpeIH3BHKBA
HEMPHATHH yCEIIaHWA MM HapyllaBa HOpMaiHaTa paboTa Ha paslMYHM OpraHU W
CHCTEMH, KOraToO Te C& HaMHpaT B OJIM30CT [0 €J1eKTPUYECKUTE ChopbkeHus. Topa e
€llHa OT MPHUYMHHTE, 1A C€ W3CIe]BAT HUBATa Ha EJIEKTPHYECKHS U Ha MarHUTHMA
MHTEH3HUTET OKOJIO €NIEKTPOTEXHHUYECKHUTE YCTPOHCTBA.

W3cnensannsra, npeacTaBeHy B HACTOSLIATA MOHOIPadys ¢a ChCPEIOTOYEHH
BbpPXY PpasIMYHUTE HAYWHH HA NPOHMKBAHE HA €JIEKTPOMATHHUTHUTE CMYLIEHUS H
BBPXY OCHUTYPSIBAHETO HA €NIEKTPOMArHUTHATa CbBMECTMMOCT Ha OCHOBHH
€JIEKTPOTEXHHUYEKH YCTPOHCTBA H CHCTEMH.

ChllecTBYBaT MHOMKECTBO IPYTH €NEKTPOTEXHMYECKM OBEKTH H CHCTEMH,
paboTelin Ha NMPOMMULLIEHH, HHCKH, BUCOKH H CBPbXBHCOKH YECTOTH, KOMTO He ca

107




pasryie[laHu B HacTosmaTa paboTa B KOHTO E= Sa3at nend Ha ObJeH H3CACABAHMA.

PesyaraTuTe OT J3cNe]BAHAST2 HE SIEXTPOMArHHTHATa CHLBMECTHMOCT Ha
e/IeKTPOTEXHIUUECKH YCTPOHCTBA 1 CHCTEME. saao&cHH B HacToAlaTa moHorpadus ca
[peACTABEHH B CIETHATE ABTOPCKH My O s

1. YepBeHKOB A., Yepsenkosa T .. Xpucross M 2013. Wacreagane MHIYKTHBHOTO
BAMSHME HA BB3TYIIHA THHHA 32 BHCOED SERNPCECHHC BEPXY eNeKTPOTEXHHYECKUTE
chopBKeHus, Enepeemuka, 6 201 3 socsspe-I=STMBPH, c.31-34, ISSN 0324-1521.

2. UepBeHkoB A., T. Ueppensosz. ¥ XpmctoBa.,2014-1. M3cnensaHe Ha
KaralMTHBHOTO BIHMAHME HA PLINVENEE IS 33 BHCOKO HaTIpeXKEeHHe BBPXY
e/IeKTPOTEXHUUCCKHTE cropbaeEms, [awmmsns Ha Texnuuuecku Ynusepcumem
Co¢pus, TOM 64, kH. 1, CTP. 467465

3. Ueprenkosa 1., 1epBeHKOB A. X;:—ﬂ_lm-t-l AHasu3 Ha MArHUTHOTO TOJIC
Ha BB3IYIIHA TMHMA 32 BHCOKO mﬂﬁq@é‘mum, op. 3 Mal-10HH, c.17-21,
ISSN 0324-1521.

4. Chervenkov A., Cherevnkova T. 2e-1 Miadelling of the conductive impact of
medium-voltage power line o= e commmmmacation line. Proceedings of 11th
Summer School Advanced Aspecss o Thepremca Electrical Engineering -Sofia' 16,
pp. 174-179.

5. YepBeHKOB A., T. UepBeHKOEE.. MWis—- Bscae3sanc Ha KanalMTHBHOTO BJIHAHUE
a MHOrOMPOBOJHA JMHHA 33 SECESE smmpemssne. [ 00uWHUK HA TexHu4ecKku
Vuusepcumem Cogpusi, TOM 66. s 2 cup SE5-392.

6. Chervenkov A., Cherevnkova T 2S-= Emwessgation of the magnetic field in the
vicinity of the medium volzes caltie e Proceedings of 11™ Summer Scool
“ 4dvanced Aspect of Theoretical Bl Emgineering’, Sofia’l 6, pp. 144-150,
ISSN: 1313-9487.

7. Chervenkov A., Yanev A.. Cherveniiows T 918, Modelling and Analysis of
Hybrid Power Station, Proceedimgs et Batmcs University of Sofia, vol. 68, issue
2. pp. 69-78, ISSN 1311-082%.

8. Chervenkov A., Yanev A . Chewesiiaws B 2019. Performance analysis and
modelling of gridconnected o] RErwDEEC T Sem 16th Conference on
Electrical Machines, Drives ﬂ___lELMA), Varna, Bulgaria, 2019,
pp. 1-4, doi: 10.1 109/ELMA MRS




EJ1eKTPOMATHHTHH CMYIIEHHS H eJIeKTPOMATHHTHA

CLBMECTHMOCT B €1eKTPOTeXHHYECKHUTE YCTPOHCTBA
H CHCTeMH

Mosorpadus

AsTop: Atanac ['eoprues Hepscssns

PeueH3eHTH:
© npod. a-p Hx. Kusxo ['coprees
© npod. a-p urx. Huxoz= Mxsesos. DHC

Jlp3aiiH HA KOpHIATA: ATasmc Segmeswos
Mopbuka No 42, oun 2025 7.

dopmar: 70/100/8
ISBN: 978-619-167-325-%

M30aTeNICTBO U MeuaT - Tousmessis SssepCHTeT — Codbwust
rp. Codms, Oy K nnecey Ongecss w2 02 965 22 26

Iena: 10.50 ns.



Jlon. p-p mHK. Atanac YepBeHKOB HperojiaBa Mo JIACIHIE
,Teopernuna enexrpoTeXHHKa“ B TeXHMYECKM YHHBEPCHTET - LO
1990 r. no 2001 r. u ot 2005 r. aocera. Ilpenosasan ¢ u no .,
JIpunokHa  eneKTpoTeXHHKa“ B YHHBEpPCHTETA 00 AapXHTes
crpoutencteo u reojesus B Copus or 2001 r. 1o 2005 r. 3aBsj
cnenpanHoCTTa L ENeKTpocHabsBane H eleKTpoob3aBexiane” B Pye
Vuausepcurer npe3 1985 r. 3ammTun € aucepranus 3a oOpazoBare
Hay4Ha CTeneH J-p Ha TeMa ,,[IpuinoxeHne Ha Y€THPUMEPHHUTE NOTEH :
3ajauyMTe Ha CHHTE3a HA €JEKTPOMArHHTHH cHcTemu™ mpes 2002 r. ¥
MyONUKIMKA B CHHACAaHUA H KOH(epeHIHH y HAaC U B qyOHHA M0
CHHTE3 Ha €JIEKTPOMarHWTHH CHCTEMH, U3CIC/BaHC Ha HE
@JIEeKTPOMATHHTHH BHJIHH M CONMTOHH, H B 00JIACTTa HA €JICKTPOME
CHBMECTHMOCT.

W3creBaRuATa, H3I0XKEHH B HACTOSIIATa MOHOTpadus,
npoyyBaHe Ha BJIMSHHETO HA ENEKTPOMArHUTHHUTC —CMYINCHSS
eIeKTPOTEXHHYECKHTE  CBOPBXKEHHS € [l OCHTYpABaHERS
eJIeKTPOMarHMTHATa HM CHBMECTHMOCT M BIMAHHMETO HA TE3H C
BBPXY JKMBOT2 W 3/IpaBeTO Ha 4oBeKa. J3cie/Bar ce eNeKTPOM:
CMYILEHHS, TIPSIH3BUKAHA OT €JEeKTPOTEXHHYCCKH yCTpOMCTBa H CHOM
paGoTem TpH BHCOKH HANpeXXeHHs W C TONCMH  TORE
eJIEeKTPOMArHHTHATA HM CBBMECTHMOCT C JIpYTH CJICKTPOTEX
ycrpoiictea. OtzeneHo € M BHAMAaHWE Ha BIHSHHETO Ha H3CAE
eNIeKTPOTEXHHYECKH YCTPOHCTBA BBPXY YOBEKa.

W3cnenBaHu ca CMYIIEHUATA, Pa3sNpOCTPAHIBAIIH CE IO
mbT Ope3 3axpaHBallaTa Bepura HIM [pe3 3a3eMHTC/IHHA
KAMaIUTHBHOTO PA3sMpOCTPAHEHHETO HA SNEKTPOMATHUTHHTE CMY IS
napasHTHH KamalUTeTH, CMYINEHHSTa PpasnpoCTpaHABaHH Hpe3 HHAL
BpB3Ka M CMYIIECHHATA MpPEIU3BHKAHM NPH M3IBYBAHC HA HH3KOSEE '
eJeKTPOMAarHuTHH TojieTa. AHAIU3UPAHHU €a €JIEKTPOMarHUTHHTE C '
B eIeKTPHYECKH IEHTPATH ¢ Bb300HOBAEMH H3TOYHHIIH.

M3nateacreo Ha Texuuueckn ynusepcurer — Ce

ISBN: 978-619-167-523-4




