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PE3IOME

B mMoHorpaduunus Tpya ca u30paHu CHIIECTBYBAIIM U Pa3pabOTEeHH HOBU METOIUKHU, KAKTO 3a
n30upaHe Ha ONTHMAJHHUTE MapaMeTpy Ha OTACITHHUTE E€JIEMEHTH, Taka W 3a u30upaHe Ha
ONTUMAJIHUTE KOH(UTyparuy Ha pa3IU4YHU TUIIOBE €JIEKTPOCHAOAUTETHH CUCTeMU. BBB BCHUKH
METOJAMKHA OCBEH TEXHUUYECKHUTE Ca BKIIOUEHH U UKOHOMUYECKU YCIIOBUSA. ABTOPHT OCh3HABa, Y€ B
nofobeH Tpyd HE MoraT Ja ce pasrieqaT BCUYKM BBH3MOKHU ONTUMHU3ALMOHHU METOIH MpPH
MPOEKTHPAHETO HAa EJIEKTPOCHAOIUTEIIHUTE CUCTEMH HAa MHHHUTE NPEINPHUSITHS, HO CIOIENS
MIPAKTUYECKHS CU OMUT OT M3CIIeABaHUS, IPOEKTUPAHE U MMYyCKAaHE B €KCILJIOATalUsl Ha €IEMEHTH OT
€JIEeKTPUUYECKUTE CUCTEMHU.

Monorpadusara me Obae Moje3Ha MPU MPOSKTHUPAHETO Ha TOJIEMH NPOMUIUIEHH U MHHHU
npennpusaTus. Kaurara me ciyxu @ B OOy4eHHETO Ha CTYAEHTH IO JAUCHUIUIMHH, JaBaIld
TEOPETUYHA MMOATOTOBKA [0 ONTUMHU3MPAaHE Ha €JIEKTPO3aXpaHBaHUSATA.
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Hayuynn nyOaumxanumum B u3laHus, KOMTO ca pedepupaHdM MW HHIACKCHPAHM B
CBETOBHOM3BeCTHHU 0a3u JaHHM ¢ HayuyHa uHGopMmanus (mo rpyna noxkasarenu I')

I11.2. Dzhustrov K, Zh Iliev, Study of the electro-mechanical load of the motor-reducer group for
a double drum drive of a belt conveyor, Journal of Physics: Conference Series, Volume 2339,
International Conference on Electronics, Engineering Physics and Earth Science 2022 (EEPES 2022)
21/06/2022 - 24/06/2022 Varna, Bulgaria

Published under licence by IOP Publishing Ltd, Journal of Physics: Conference Series, ISSN: 1367-
2630 (Scopus)

dxycrpoB K., K. Mnues, M3cnenBaHe Ha €IEeKTPOMEXAaHMYHOTO HATOBapBaHE Ha MOTOp-
penyKTOpHaTa rpyna 3a JsybapabaHHO 3a/BUKBaHE Ha JICHTOB TPAHCIIOPTHOP

PE3IOME

Cratusita mnOpencTaBs M3CIEIBAHE Ha EJIEKTPOMEXAaHMYHOTO HATOBApBAaHE HA JBUIATEIIHO-
peayKTOpHaTa rpyna 3a 3aJBH)KBAaHE Ha JIGHTOB TpaHCHOpPThOp. M3MepeH € TOKbT Ha JBara
3aJIBUKBAIM JIBUraTeNsl Clie]] aBapuilHa CMsHAa Ha PEAyKTOpa M XHUIPOCHEAMHUTENS HA IbPBUS
3aBMOKBAI arperar. YCTAaHOBEHM Ca TETJUTEIHUTE CHIM B pEMbKa, T'€HEpUpaHU OT JBaTa
3anBIKBalM Oapabana. [IpaBu ce cpaBHEHHE MEX1y TEKYIIUTE 3alIUCH OT TOBA U3CJIEBAHE U TE3U
oT uH(OpMaIOHHATa CUCTEMA Ha MpeanpusTuero. HanpaBenu ca TepMOBU3MOHHU CHUMKH Ha JIBaTa
peayKTopa W XWUIPAaBIWYHUTE CBEAVWHUTEIN HA 3aJBWKBALIUTE arperaTd. AHaIM3UPAHO €
€JIEKTPOMEXaHUYHOTO CHCTOSIHUE HA JIBUTATEIHO-PEAYKTOPHUTE TPYIU U Ca HAIIPaBEHU M3BOJHM 3a
paboTara Ha JIGHTOBHS TPAHCIIOPTHOP.

ABSTRACT

The article presents a study of the electro-mechanical loading of the motor-reducer group for driving
a belt conveyor. The current of the two drive motors has been measured following an emergency
replacement of the reducer gear and the hydraulic clutch of the first drive unit. The traction forces in
the belting generated by the two driving drums have been established. A comparison is made of the
current records from this study and those from the enterprise information system. Thermal imaging
photos have been taken of the two reducers and the hydraulic clutches of the drive units. The
electromechanical state of the motor-reducer groups is analyzed and conclusions are drawn regarding
the operation of the belt conveyor.

I11.3. Dzhustrov K, Voltage Asymmetry in Electric Arc Furnaces, International Conference on
Electronics, Engineering Physics, and Earth Science, Kavala, Greece, AIP Conference Proceedings
3063, pp 020002-1-020002-6; Online ISSN 1551-7616 Print ISSN 0094-243X (Scopus)

JLxyctpoB K. Hecumempusa e nanpeycenuemo npu enekmpodvzoeu neuwju, International
Conference on Electronics, Engineering Physics, and Earth Science, Kavala, Greece, AIP Conference
Proceedings 3063, pp 020002-1-020002-6; Online ISSN 1551-7616 Print ISSN 0094-243X (Scopus)

PE3IOME

B crartusita ce pasriexna HECHMETpUSATA B TOKA W HANPEKEHHETO HA EIUHHYHO padoTela
eJIEKTPOABIOBa IEI, 3aXpaHBaHa OT CHJIOB TpaHchopmarop 220/35kV, BKiIOUEHA B CUCTEMaTa Ha
METaypru4YHO mpeanpustue. M3cnenBaHo € HepaBHOMEPHOTO TOKOBO HaTOBapBaHE Ha OTACITHHUTE
(a3u u e olleHeHa IMHAMHKATa Ha KOoe(UIMEeHTa Ha HECUMETPHS Ha HarpekeHueto. Pesynrature ot
W3CJIeIBaHMTa MOTaT J1a ObAaT 0a30BH MPEINOCTABKU NPU W300pa M HACTPOWKATa Ha pEIICHHHTE
3alIUTH Ha TaKWBa KOHCYMAaTOPH.
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ABSTRACT

The paper considers the asymmetrical current and voltage of a single operating arc furnace, powered
by a 220/35kV power transformer, included in the metallurgical enterprise system. The uneven
current load of the individual phases was examined and the dynamics of the asymmetry coefficient
was evaluated. The results from the studies can be used as basic prerequisites in the selection and
setting of relay protection of such consumers.

HayuyHu ny6nukauuu B HepedepupaHU CNUCAHUS C HAYMHO peueH3upaHe unu B
peRaKTMpaHU KONeKTUBHKU ToMoBe (no rpyna nokasatenu IN)

I11.4. Crounos, Us., K. IxycTpoB, A. Tpano, M. Mentemies, Mukponpouecopna cucmema 3a
KOHmMPO.1 U ynpaeienue Ha pasxooume Ha e. enepeusn Ha npuesunezuposar nompeoumen na HEK
¢ “Enayume Meo” A/l, Enepruen ¢opym, Tom II, 2004, ctp. 151-155

PE3IOME
IIpencraBeHa € MHUKpONPOLECOPHA CUCTEMA 3a KOHTPOJ U YIpaBICHHE Ha KOHCyMalusATa U Ha
pa3xoauTe 3a ENIEKTPUYECKa €Hepruss B MPOMHILICHH NPEANpUSITHS — MPUBUIECTUPOBAHU

notpedurenu Ha HEK.
Cucremara e BbBejicHa B ekcitoaranus B OooratutenHaTa padpuka /2000 r./ u B pyaauk “Enanure”
/2003 r./ na “Enamure mex” AJl.

IIL.5. Dzhustrov K., 1. Stoilov, Defining the specific losses of active power in synchronous electric
motors for the generation of reactive power, JOURNAL OF MINING AND GEOLOGICAL
SCIENCES, Vol. 60, Part III, Mechanization, electrification and automation in mines, 2017, p. 55-
58

JLxyctpoB K., UB. CromnoB, OnpenensHe crneun(puYHATE 3aryOM Ha aKTHBHA MOIIHOCT Ha
CUHXPOHHU €JIEKTPOJBUTATENIN 3a TeHepupaHe Ha peaktuBHa MomHocT, JOURNAL OF MINING
AND GEOLOGICAL SCIENCES, Vol. 60, Part III, Mechanization, electrification and automation
in mines, 2017, p. 55-58

PE3IOME

JlaneHa e MeToAMKa 3a eKCIEPUMEHTAJIHO OIpeeNisHe Ha cnenu(uyHuTe 3aryOu Ha aKTHBHA
MOIITHOCT B CUHXPOHHU €JIEKTPOJBUTATENN 3a TEHEPUPAHE HA peaKTUBHA MOIIHOCT. [IpoBenenu ca
EKCIICPUMEHTAJIHA M3CICABAaHUSA B IIPAKTHMKAaTa HA MOILUHM CHHXPOHHH €JIEKTPOJBUIaTENH,
3aJIBIKBAIl MEJIHUYHU arperaru, ae3uHTerpatopu u nomnu. OmpeneneHu ca crneuuGuyHUTE
3aryOM Ha aKTHBHa MOIIHOCT 3a TE€HEpPHpaHe Ha pPEaKTUBHA MOIIHOCT B CHHXPOHHHTE
€JIEKTPOIBUTaTENIN HA TOJIEMU MUHHO-000TaTUTEIHH MPEANPHUATHS B CTpaHAaTa.

ABSTRACT

The paper presents a methodology for the experimental defining of the specific losses of active power
in the synchronous electric motors for the generation of reactive power. Experimental tests in the
operation of powerful synchronous electric motors, driving mill units, disintegrators and pumps are
made. The specific losses of active power for the generation of reactive power are defined in the
synchronous electric motors in big mining and mineral processing enterprises in the country.
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I1.6. dxycrpoB K., T. Lierkos, Y. CtounoB, Onmumanuu nacmpoiuku na yugposu peneinu
3augumu Ha mouwyHu eaekmpoosuzamenu, Enepruen dopym, 2017, pp 164-172

Dzustrov K., T. Tsvetkov, 1. Stoilov, Optimal settings for digital protective relays of powerful
electrical motors, Enepruen ¢popym, 2017, pp 164-172

PE3IOME

C momomra Ha codpryepa ETAP e mampaBeH Mojen Ha elIeKTpHYecKaTa CHCTEMa, 3axpaHBaIla
MOJCTAHLIMUTE Ha METHHUYHO-(IOTAIIMOHEH LI€X U Ca W3YMCIIEHH TOKOBETE Ha KBHCO ChEJAUHEHHE.
[IpoBeneHun ca eKCIIEpUMEHTAIIHN W3CIIEIBAHMS HA IyCKOBUTE MPOLIECH HA MEJIIHWUYHUTE arperaru.
Ot monTUpanute nudposu 3amutu Ha ABB, cepust REM 615, 6sxa n30panu moaxo sy 3aiuTH 3a
€JIEKTPO/IBUraTeINTe Ha METHUYHUTE arperatd. ONTHMaIHUTE HACTPOWKHM OsiXa OmpenesleHd Ha
0a3ara Ha W3YUCICHUTE TOKOBE HA KbCO CHEIUHEHUE U PE3YITaTUTE OT TECTOBETE Ha MapaMeTpHUTe
IIpY IMyCKaHEe Ha METHULIUTE. XapaKTepUCTUKUTE Ha Ae(PUHUPAHUTE 3AIIUTH OsiXa BU3yaJTU3UpaHH C
nomomira Ha copryepa ETAP. Te ca BbBeneHHM B CHOTBETHUTE 3alllUTH M Ca MPOBEPEHU H
JOKYMEHTHUPaHU ¢ MUKPOIPOLIECOPHO TOBapHO ycTpoiicTBo Tul ,,APTEC” 440.

ABSTRACT

Using the ETAP software, a model of the electrical system powering the substations of the flotation
mill was constructed and the currents of the short circuit were calculated. Experimental tests of the
starting processes of the mill aggregates were carried out. Suitable protections for the electrical
motors of the mill aggregates were selected from the installed digital protections of the ABB
company, REM 615 series. The optimal settings were defined on the basis of the calculated currents
of short circuit and the results from the parameters’ tests at start. The characteristics of the defined
protections were visualized using the ETAP software. They were entered into the respective
protections and were checked and documented with the micro-processing loading unit type “ARTES”
440.

I11.7. Cronuos, UB., K. /lzkyctpoB, ONTHMAJIHO KOMIICHCHPAHe HAa PeaKTHBHHMTE TOBapH B
NpeANnpPUATUS CbC CUMHXPOHHU ejieKTpoaBurareau, Enepruen ¢opym, 2018r., crp. 142-150,
ISSN 2367-6728.

Stoilov 1., Dzhustrov K., Optimum compensation of the reactive loads in enterprises with
synchronous electric motors, Enepruen popym, 2018r., ctp. 142-150, ISSN 2367-6728.

PE3IOME

OcHOBHHUTE 3a/laydl B MPOBEJCHOTO M3CJIEC/IBAHE € Jla C€ MPEJIOKAT MEPKU 32 ONTUMHU3ALMS HA
reHepanusTa U IpeHoca Ha peakTHUBHA €Heprusl Ha TOJIsIM MUHHO-o0oraTuTeseH KoMOrHat y Hac. Ha
0a3aTa Ha EKCIEPUMEHTAIIHM W3CJICIBAHUS Ca OMPEICIICHU: 3aryOuTe Ha aKTHBHA MOIIHOCT 32
reHepupaHe Ha PEaKTUBHA 32 PA3IMYHUTE TUIIOBE CUHXPOHHHU €JIEKTPOABUTATENN; PA3IPEIEICHUETO
HA aKTUBHUTE W PEaKTUBHHUTE TOBAPHU IO OTICIHUTE MOJCTAHIMK HA mpennpustuero. Ha 6aza Ha
pe3yNTaTuTe OT EKCIEPUMEHTAIHUTE U3CIEABAHUS U MPOBEICHH TEXHUKO-MKOHOMUYECKH aHAIHU3H
ca ONpENENICHU: ONTUMAJHH pEKUMH Ha paboTa Ha OTIACIHUTE THUIIOBE CHHXPOHHU
€JIEKTPOJIBUraTeId IO OTHOLIEHHE TeHepalus Ha peakTHUBHA MOIIHOCT; HE00X0IMMUTE
KOH/JIEH3aTOPHU MOLIHOCTH 32 ONITUMU3UPAHE HA TPEHOCA HA PEaKTUBHA EHEPT U 1O EJIEKTPUUECKUTE
MpEXH Ha MPEeANpUSATHETO 3a HaMalsgBaHe Ha 3aryOWTe Ha aKTHBHA €HEprusi 3a reHepupaHe Ha
pEaKTHBHA OT CHHXPOHHUTE €JIEKTPOABUTATEIH.

ABSTRACT
The main aim of the conducted research is to propose measures for optimization of the generation
and transfer of reactive power in a big mining processing enterprise in Bulgaria. The losses of active
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power for the generation of reactive power for different types of synchronous electric motors and the
distribution of the active and reactive loads in the separate substations in the enterprise were defined
on the basis of experimental tests. As a result of the experimental studies and the technical and
economic analyses were defined: the optimum regimes of operation of the different types
synchronous electric motors according to the generation of reactive power, the necessary capacitor
power for optimizing the transfer of reactive power via the mains in the enterprise to reduce the losses
of active power for the generation of reactive power from the synchronous electric motors.

II1.8. Dzhustrov K., Iv. Stoilov, Compensation of reactive power in enterprises with a highly
uneven loading schedule, Unitech 2018, Gabrovo, 62-67

Jxycrpos K., IB. Ctounos, Komnencupane na peakmugHume MOWHOCMU 6 NPEONPUAMUA CHC
CUTIHO HepasHoMmepeH moeapos zpaguk, MexnyHaponna Hayuyna kondepennus ,,YHUTEX 18 —
I"abpoBo, 62-67

PE3IOME

Pasrnenanu ca npoOiemuTe 3a KOMIEHCHUPAaHE Ha PEAKTUBHUTE TOBAPH B MPEINPUITHS ChC CUITHO
HEpaBHOMEPEH eNIeKTpUIecku ToBap. [Ipemioxkena e MmeToanka, 6asupaiia ce Ha eKCIIEPUMEHTATHH
U3CcleBaHMs, KOATO J1aBa Bb3MOXKHOCT 33 aHaJIM3UpaHe Ha MHOTroBapuaHTHH pemenus. [Ipunoxena
€ YCHeImHO Mpu u300pa Ha BapUaHT 3a ONTHMAJHA KOMIICHCAIMS B MUHHO MPEANPUSITHE C
HEpaBHOMEPEH TOBApOB Ipaduk.

ABSTRACT

The problems of compensating the reactive loads in enterprises with highly uneven load schedule are
discussed. A methodology is proposed which is based on experimental studies and gives a possibility
to analyse mutli-variant solutions. It has been successfully applied when choosing a variant for
optimum compensation in a mining enterprise with uneven loading schedule.

II1.9. Dzhustrov, K. Influence of the ball load on the specific power consumption of ball mills,
Journal of mining and geological sciences, Vol. 62, Part I1I, Mechanization, electrification and
automation in mines, 2019, p. 77-81

JxycrpoB K., Brusanue na monkoeus mosap 6bpxy cneyuduunus pazxoo Ha eieKkmpoeHepus
Ha monkoeu meanuyu, Journal of mining and geological sciences, Vol. 62, Part III, Mechanization,
electrification and automation in mines, 2019, p. 77-81

PE3IOME

OTr mnpaBuiHUS HW300p HA TOMKOBHUS TOBAp 3aBHUCH TPOW3BOJMUTEITHOCTTa HA MEJHUIIATA H
CJIEIOBATEITHO CHEIU(PUYHHS Pa3xo]] Ha eneKTpoeHeprus. KakTo 3aBUINCHUS, Taka U 3aHIKCHUS
TONKOB TOBAp BOAM /10 HaMaJsiBaHE Ha MPOU3BOJIUTEIHOCTTA HAa MEJHHUIIATA, KOETO TPEIU3BHUKBA
MOBUIIIABAHE Ha Crenu(UYHUS pazxo] Ha enekTpoeHeprus. [Ipu onTuMmalieH TOMKOB TOBap Ha
MeJHUIaTa, paboTeria B 3aTBOPEH IUKBJI, MOXKE Ja CE JOMYCHE TMOBUIICHUE HA IUPKYIAIIMOHHUS
TOBAap NpPH €IHOBPEMEHHO YBEJIMWYEHHUE HA MPOU3BOAMUTEIHOCTTAa HA MEJHHUIIATA, CHUYKABAUKHU
crienUIHUS Pa3xo/1 Ha eJICKTPOCHEPTHUs U MOA00PSIBAWKHN TEXHOJIOTMYHUTE MOKA3aTed. 3a aHaJIn3
Ha BIMSHMETO HAa TOMKOBHUS TOBap Ha CHEUM(UYHUS Pa3Xo] Ha EJIEKTPOCHEprus ca oopaboTeHu
JTAaHHU 3a TpU Mecena oT paborara Ha 10 TOMKOBM METHHUIIM. 3a €IHA METHHUIIA ca HANPaBEHU
EKCIIEPUMEHTATHU M3CJICIBAHUS 32 OINpeNessiHe Ha Crelu(PUIHUAT pa3Xxo/ Ha eJICKTPOSHEPTHUsl OT
3aI'bJIBAHETO HA MEJTHUIIATA ChC CMUJIAIIM Tela.

ABSTRACT
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The mill’s output, and hence the specific power consumption, depend on the correct selection of the
ball load. Both the increased and the decreased ball load lead to decreasing the mill’s output which
induces increase of the specific power consumption. At the optimum ball load of the mill, working in
a closed loop, an increase in the circulating load can be allowed with a simultaneous increase in the
mill’s output, lowering the specific power consumption and improving the performance. To analyse
the impact of the ball load on the specific power consumption, three-month data from 10 ball mills
were processed. Experimental tests were also carried out for one mill to determine the specific power
consumption when filling the mill with grinding bodies.

II1.10. Dzhustrov, K. Optimal compensation of the reactive loads by synchronous motors,
Enepruen ¢popym, 2019r., ctp. 243-249, ISSN 2367-6728.

Jxkycrpo K., OnTtuMajHO KOMIIEHCHPAHE HA pPeaKTUBHHUTE TOBApPH Ype3 CHHXPOHHH
asurarean, Enepruen ¢popym, 2019r., ctp. 243-249, ISSN 2367-6728.

PE3IOME

Ha 6a3a Ha pesynraThTe OT M3MEPBAaHUSA € MPOBEICH aHAIM3 3a ONTHMAIHO pasMpejeieHue Ha
peaKTI/IBHI/ITe TOBapI/I B CHCKTpI/I‘-IGCKI/ITe Mpe)KI/I Ha Hpe,[[HpI/ISITI/Ie C roJsiMa I/IHCTaJII/IpaHa CI/IHXPOHHa
MOITHOCT. M3uncienu ca 3aryouTe 3a TeHEpHpaHe Ha Kalal[iTHBHA MOIIHOCT OT CHHXPOHHHTE
eHeKTpOIIBI/IFaTeHI/I. HpeIIHO)KCHI/I Cca TCXHHUYCCKU peH_IeHI/IH 3a OHTI/IMI/ISI/IpaHe CTOfIHOCTHTe Ha
dakTopa Ha MomrHOCTTa. [IpH peanu3aiysTa UM Ce OYakBa rOAMIITHA HKOHOMHUS Ha CIICKTPOCHEPIHs
oT 0Kk0J10 333 MWh.

ABSTRACT

On the basis of the measurement results, an analysis was carried out for optimal distribution of
reactive loads in the electricity grids of an enterprise with a large installed synchronous power. The
losses for generating capacitive power from synchronous motors have been calculated. Technical
solutions are proposed to optimize the power factor values. In their implementation, annual electricity
savings of about 333 MWh are expected.

IILI.11. Dzhustrov, K., Self-starting engine with at short decrease and lack voltage, International
scientific conference ,,UNITECH’ 19 — Gabrovo, pp 105-109

JixycrpoB K., Camonyckane na zpyna oeucamenu npu Kpamko8peMeHHO NOHUMNCABAHE U
omnaodane Ha Hanpexycenuemo, MexyHapoHa HayuyHa KoHpepenuus ,,YHUTEX 19 — 'abpogo,
ctp. 105-109

PE3IOME

H3caenpano e CaAMOITYCKaHCTO Ha rpyma MOIIHH ABUTATCIIN. I[oxa3aH0 €, 4C NPOABJDKUTCIIHOCTTA HaA
IMOHMUKCHOTO HAIIPCIKCHUEC HUJIU JIUIICAaTa Ha HAIIPCIKCHUE € OT ChIICCTBECHO 3HAUCHUEC 3a I'OJICMHUHATa
Ha ITYCKOBHUSA TOK Ha ABUI'aTCJIHATA I'pyIia.

ABSTRACT

The self-start of a group of powerful engines has been investigated. It has been proven that the
duration of the reduced voltage or lack of voltage is essential for the magnitude of the self-starting
current of the motor group.

II1.12. Dzhustrov K, T. Nikolov, 1. Stoilov, Digital relay protection of power transformers in steel
factory, International scientific conference ,,UNITECH’19* — Gabrovo, pp 110-115
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Hxycrpos K., T. Hukono, M. Crounos, Hugppoeu peneiinu 3awumu HnHa cuiosu
mpancgopmamopu ¢ cmomanodoouea, MexnynapoasHa HaydHa KoHpepenuus ,,YHUTEX 19 —
I"abposo, cTp. 110-115

PE3IOME

B noknana ce pasriexia M3BBpIICHATa MOJACPHU3AIMS HA pelieiHaTa 3allluTa B eJIeKTpUYecKara
Mpeska Ha MOIIIHM eJIeKTpoAbrosu neuy.Ha 6a3zata Ha chCTaBeH MOJIEN HA €JIeKTpUYecKaTa cucTeMa
220/35 kV e ompeneneH Toka Ha KbCO chenuHeHHE. OmnpeeneHd ca HaCTPOMKUTE Ha peleiiHuTe
3amuTH Ha TpaHchopmaropute 220/ 35 kV, Ha cekmuute 35 kV B moacTaHiuaTra ¥ Ha BXoja Ha
NEIIHUTEe TpaHCPOPMATOPH.3AIMUTHTE ca MOHTHPAHW M Ca M3MHUTAHU ChC CHBPEMEHHO TOBApHO
YCTPOMCTBO.

ABSTRACT

The paper deals with a modernization of the relay protection in the electrical network of powerful
electric furnaces. Based on a complex model of the 220/35 kV electrical system, the overcurrents is
determined. The settings of the relay protections of the 220/35 kV transformers, of the 35 kV sections
(busbar) in the substation and of the input of the furnace transformers have been determined. The
relay protections were installed and tested with a modern loading device.

II1.13. Chetyov St., K. Dzhustrov, Ore load influence on ball mills specific electricity consumption,
Journal of mining and geological sciences, volume 63, 2020, p. 138-141

YetroB Cr., K. JIKycTpOB, Bruanue na hamoeapearnemo no pyoa 6vpxy cneyuuunus pazxoo Ha
elekmpoenepeus Ha monkosu meanunu, Journal of mining and geological sciences, volume 63,
2020, p. 138-141

PE3IOME

Ot npaBwiHKS W300p Ha HATOBAPBAHETO MO PyAa 3aBUCH MPOM3BOIUTEIHOCTTa HA METHHIATA U
CJIEIOBATEITHO CHEIM(PUIHUS Pa3Xo[] Ha eleKTpoeHeprus. KakTo 3aBHIIEHOTO, TaKa M 3aHMKEHOTO
HaTOBapBaHE C pyda, BOAM JO HaMalsiBaHE HAa TPOHM3BOJUTEIHOCTTa Ha MEJHHUIATA, KOETO
NpeIU3BUKBA IIOBHUILIABAHE HA CHEHU(PUYHUS pa3xol Ha enekTpoeHeprus. I[lpu onTumanex
HaTOBapBaHE Ha MEJHMIIATAa, pa0OTella B 3aTBOPEH IIMKBJ, MOXKE Ja CE JONYCHE MOBHIICHHE Ha
UPKYJTANUOHHUA TOBApP NpU CAHOBPCMCHHO YBCIMYCHUC HA NMPOU3ZBOJUTCIIHOCTTA HA MCJIHUIATA,
CHIDKABalKU CIEMU(PUYHUS pa3xoJ Ha EJICKTPOCHEPTHs M TOJOOPSIBaHKH TEXHOJOTHYHHUTE
nokaszaTend. 3a aHaJM3 Ha BIUSHHETO Ha KOJUYECTBOTO pyJAa BBPXY CHEUU(UYHHUS pa3xoja Ha
EJIEKTPOCHEpPTrusi ca 00paboTeHW JaHHM OT paboTaTa Ha TOMKOBM MEJTHHUIIM M Ca HaIlpPaBEHU
eKCIIEpUMEHTAIHN U3CIIEIBAHUS 32 ONpEACIsIHEe Ha CICIU(PUUHUAT pa3Xxo Ha eNeKTPOCHEPTus pu
pa3IMYHA HATOBAPBAHUSI.

ABSTRACT

The mill productivity and therefore the specific electricity consumption depends on the right choice
of the ore load. Both the increased and the reduced ore load leads to decrease of mill productivity,
which causes an increase in the specific electricity consumption. With an optimal mill load, operating
in a closed cycle, an increase in the circulating load can be allowed while increasing the mill
productivity, reducing the specific electricity consumption and improving the technological
indicators. Data were processed from the operation of ball mills and experimental studies were
performed to determine the specific electricity consumption at different loads, to analyze the
influence of the ore quantity on the specific electricity consumption.
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I11.14. Dzhustrov K., N. Haralambiev, Electrical losses in the electricity distribution networks

when connecting new generator power, Journal of mining and geological sciences, volume 63, 2020,
p. 142-145

dxyerpoB K., H. XapanamnueB, 3azyou 6 enexmpopaznpedeniumennume mpexcu npu
npuUcvLeOuHs8ane HaA HO8U 2eHepamopHuu mowiHocmu, Journal of mining and geological sciences,
volume 63, 2020, p. 142-145

PE3IOME

B noknazna ce pasriexaa Bb3MOXKHOCTTA 3@ IPUCHEIUHIBAHE HA HOBU I'€HEPATOPHU MOLIHOCTH B
kackazna ot BELL. OnpeneneHno e noTokopasnpeaeaeHUeTo Ha MOIHOCTUTE NP Pa3IMuHU MOIIHOCTH
Ha [IEHTpaJuTe, a Taka CbhUI0 U HANPEKEHUSATa B TOUKUTE HAa NPUCHEIUHSIBAHE B
eJIEKTPOCHAOANTEHATA CXeMa Ha EJEKTPONPOBOANTE. AHAIUTUYHO Ca OIpEeNesIeH! 3aryouTe Ha
MOIIHOCT U €JIEKTPOEHEPI sl IPU Pa3IndHU YCIOBUS Ha €KCIIJIOATALHA.

ABSTRACT

The report considers the possibility of connecting new generating powers in a cascade of HPP. The
flow distribution of powers at different powers of the power plants is determined, as well the voltages
at the connection points in the power supply scheme of the power lines. The losses of power and
electricity under different operating conditions are determined analytically.

ITI.15. {xyctpoB K., H300p Ha 3a3eMsiBaHe HA HeyTPAJIaTa B MPEKH CPEJHO HANpeKeHHe 3a
YCJOBHSITA HA OTKPUTHUTE PyAHUIIM, MUHHO aes10 U reosorus 1-2/2023, crp. 57-60

PE3IOME

B namute MPCXKHU 3a CPCAHO HAIIPCIKCHUC Ca HAMCPHUIIN MMPUTTOKCHUC U TPUTC JOIMMYCTHUMU HAYMHA HaA
3a3eMsBaHe Ha HeyTpanaTta. Hali-uecTo B OTKpUTHUTE PYJHHIIM OIIE TI0 BPEMETO Ha CTPOUTEICTBOTO
¢ MpeIBUCHA Bh3MOXKHOCTTA 32 pab0Ta KaKTO ¢ M30JIMPaHa HEYTpaja, Taka M 3a 3a3eMsIBAHETO M
1pe3 aKTUBHO CHIIPOTHBIICHHUE WM TIPE3 HHIYKTUBHOCT. B cTaTtusTa ce pasriiexaaT mpeauMcTBaTa u
HCAOCTATBIUTC HA PA3JIMYHUTC PCKUMHU OT TJICAHA TOYKA Ha 6630HaCHOCTTa " OopraHu3anuvdara Ha
3alIUTHUTE OT 36MHU ChEIMHCHUSI.

I11.16. Dzhustrov, K., Zh. lliev. Study of starting characteristics of a rubber belt conveyor for open-
pit conditions, Annual of University of Mining and Geology “St. Ivan Rilski” — Sofia Volume 66,
2023, pp 216-219

JLxycerpo K., XK. Unues, HU3cnedeane na nyckosu Xxapakmepucmuku HA 2YMEHO J1€HMO8
mpancnopmuop 3a ycinosuama Ha omxkpum pyonuk, Annual of University of Mining and Geology
“St. Ivan Rilski” — Sofia Volume 66, 2023, pp 216-219

PE3IOME

B crarmAra ca HmpencTaBeHM pe3ysTaTH OT M3CJIEIBAHETO HA CIEKTPOMEXAaHUYHHUTE IPEXOIHH
IIPOLIECH HA EJIEKTPOABUTATENINTE, 3aBHKBAILY T'YMEHO-JIEHTOBU TPAHCIIOPTHOPU B OTKPUT PYIHUK.
N3cnenBanusiTa 00XBamaT KakTo HOPMAJITHOTO ITyCKaHe Ha JIeHTaTa 0e3 ToBap, Taka U IIyCKaHEeTO Ha
JIEHTA C IPOEKTHATa

IIPOU3BOIUTEIHOCT.
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ABSTRACT

The article presents the results of the study of the electromechanical transient processes of the electric
motors driving rubber belt conveyors in an open pit. Studies cover both a normal no-load belt running
and a belt running at design performance.

II1.17. Dzhustrov, K., Transient processes during single-pole contact of a person with a DC
network, International scientific conference UNITECH’23, 2023, Gabrovo, 1-93 — 1-97

HxxycrpoB K., Ilpexoonu npouecu npu eononontocen oonup Ha u4oeek Kvm DC mpedca,
MesxayHaposana HaydHa KoHdpepenuus ,, Y HUTEX’ 19 — 'abposo, 1-93 — 1-97

PE3IOME

B cratmara e HampaBeHO aHAIMTHYHO M3CIIEJBAHE HAa TPEXOJHUTE TPOILECH TPHU E€IHOTOIIOCCH
JIOTTUP Ha YOBEK JI0 TIOCTOSIHHO TOKOBA Mpeska. M3Be/IcH € u3pa3 Ha roJieMHHATa Ha IPOTHYAIIHS TIPE3
YOBEKa TOK, KaTO € MPEICTaBeH rpa)MIHO 32 J[BE CTOMHOCTH Ha KaraluTeTa Ha MpeKaTa.

ABSTRACT

An analytical study of the transient processes during a single-pole contact of a person with a DC
network is described in the paper. An expression of the magnitude of the current flowing through the
person is derived and graphically presented for two values of the network’s capacity.

I11.18. Dzhustrov, K., On the selection of relay protection of a single-phase earth fault in open-pit
mines, International scientific conference UNITECH 23, 2023, Gabrovo, I-88 —1-92

dxycrpoB K., Omnocno uzbopa na peneinna zauwjuma om eOHOpA3HO 3eMHO CbeOUHEHUE 6
omkpumu pyonuyu, Mexaynapoasa HayuyHna kondepennus ,, Y HUTEX’19% — I'abposo, [-88 — [-92

PE3IOME

3a onpenessiHe HA HACTPOMKUTE HA PEJIeHHU 3aIIUTH OT eIHO(A3HN 3eMHU ChEAMHEHUS € IPOBEACH
€KCIIEPUMEHT, MPU KOUTO € PErUCTpUpaH TOKBT HAa METaJIHa 36MHO ChEIMHEHHE B OTKPUT PYTHHK.
BbB Bpb3ka C onTHMalHaTa HACTPOWMKA HA 3AIIUTUTE OT 3€MHHM CHEIUHEHMS ca aHAIU3UPaHU
MPEXOJHUTE IYCKOBU TMpoOLleCH Ha TpaHchopMaTopu, HMalld 3HAUYUTEIHM TOKOBE C HYyJEBa
IIOCJIEZI0BATEIHOCT 10 BPEME Ha IIPEXOIHUS ITPOLIEC, TOPAN HECUMETPUS B MATHUTHATA UM CUCTEMA.
HampaBena e oreHka Ha BB3MOXKHOCTTA 3a M300p Ha pelielHU 3alUTH OT €AHO(pA3HU 3eMHHU
ChEINHEHUS.

ABSTRACT

To determine the settings of relay protections of single-phase earth faults, an experiment was
conducted in which the current of a metal earth fault was recorded in an open-pit mine. The transient
starting processes of transformers with significant zero-sequence currents during the transient process
due to asymmetry in their magnetic system are analyzed with regard to the optimal setting of earth
fault protections. The possibility of selecting relay protections from single-phase earth faults is
evaluated.

I1.19 J[IxycrpoB K., H3zcneosane na kauecmeomo Ha eleKmpuyeckama eHepeus 6
eleKmpocHadoumenHama cucmema Ha MuHHo npeonpuamue, Enepruen gopym, 2024, pp 395-
409
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Dzhustrov, K., Study of the electrical energy quality in the electrical supply system of mining
company, Enepruen popym, 2024, pp 395-409

PE3IOME

B cratmsara ca JaaCHU PE3YJITAaTU OT U3CJICABAHCTO Ha KAUCCTBOTO HA CIICKTPUYCCKaTa CHEPTHUA B
CICKTpO3axpaHBallaTa CUCTECMa Ha MUHHA IPCAIIPUATUC. I/IBB’pr_IeH € aHaJIM3 U ChIIOCTaBKa Ha
IMMOJIYYCHHUTEC PE3YJITATH 3a BCCKU €AMH OT ITOKA3aTCIIMTC 3a KAYE€CTBO HA CIICKTPHUYCCKaTa CHEPTHUA
CbI'IACHO HOPMHUTC.

ABSTRACT

A study of the electrical energy quality in the electrical supply system of mining company given in
the paper. An analysis and comparison of the obtained results for each of the electrical energy quality
indexes according to the norms are done.

I11.20. Dzhustrov, K., Influence of high harmonics on the operation of digital relay protections,
Annual of University of Mining and Geology “St. Ivan Rilski” — Sofia Volume 67, 2023, pp 216-219

JUxycrpos K., Biuanue na eucuiume xapmonuyu npu pabomama Ha yughposu peneiinu 3aujumu,
Annual of University of Mining and Geology “St. Ivan Rilski” — Sofia Volume 67, 2024, pp 216-219

ABSTRACT

The effect of higher harmonics on the operation of digital relay protections has been investigated. In
the laboratory are measured real-measured currents and voltages with harmonic components and the
characteristics of their protective functions have been research. The time error under different
measurement modes of two inverse characteristics was evaluated.

PE3IOME

W3cnenBaHo € BIUSHUETO Ha BUCIIUTE XapMOHHIM MpH paboTara Ha HUPOBHU peseiHn 3ammTu. B
71a00paTOpHU YCIIOBHSI ca MOJEIHMPAHU PEATHO 3aCHETH TOKOBE W HANpEXKEHHUsS C XapMOHUYHU
CbCTaBHHM, KaTO ca H3CIEABAHU XapaKTEPUCTUKUTE Ha 3amuTHUTE UM ¢(yHKuu. OreHeHa e
BpeMeBara rpelika npy pa3jindyHy PeXKUMHU Ha U3MEPBAaHE HA JIBE MHBEPCHU XapaKTEPUCTUKH.

YyeOnuuu u yuednu nomarana (no rpyna noxkasareuau E)

IL.21. tkycrpos K. 2023. Enexmpuuecku anapamu. Codusi: b sssze
MI'Y. UK "Cs. UBan Punckn",172 c. ISBN - 978-954-353-473-9

KUPUA AKYCTPOB

EAEKTPUYECKM ANTAPATU

PE3IOME
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Kuaurara e omutr 3a ChbBpEMEHHO IMpEACTaBSHE HA EJIEKTpUUECKUTE amapaTu. Pasrineganu ca
OCHOBHHTE SBJCHHS M Ca ONWCAHU TPUHIUIIATE HA JACHCTBHE M WM3WCKBAHUATA, OMHCAHU ca
KOHCTPYKIUUTE HA €JICKTPUUECKUTE arapaTu.

[To cBoeTo cChIIECTBO € Y4EOHHMK M € ChCTaBEeH B CBHOTBETCTBHE C YydeOHaTa mporpama Iio
mucuurinHata “Enextpuyecku amapaTu”, KOATO €€ 4eTe Mpei CTYIEHTUTE OT CIEeHHAIHOCT
“EnexTpoeHepreTrka M eNeKTpooO3aBexnane” mpu MuHHO-Teosoxkkus yHuBepcuteT “CB. UB.
Puiickn”.

I11.22. dxycrpoB, K. Pwvrkosoocmeo 3a ynpadicneHus no

enexkmpuuecku anapamu. 3n. xpma ,,Cs. Ban Puncku”, Codusi,
2013, 114 c. PBKOBOZICTBO

Kupua [xycTpoB

PE3IOME

PBKOBOACTBOTO 3a yHpa)kKHEHUs IO €IEKTPUYECKU arapaTh € MpeIHa3HAyeHO 3a CTYAEHTUTE OT
cnienpamHocTuTe “ENeKkTpoeHepreTrka M enekTpoood3aBekaane”. ChCTaBEHO € B ChOTBETCTBHE C
yueOHaTa mporpama no aucuurminHara “Enekrpuuecku amapat’”, KOSATO c€ 4eTe Mpej CTYACHTHTE
oT crenuamHocT “EnmexktpoeHepreTMka ®  €lIEKTpooO3aBekaaHe” Tpu  MUHHO-TEOJIOKKHUS
yausepcuteT “Cs. UB. Puncku”. To me ciyxu kKaTo momaraio 3a Ja00paTOpHUTE U CEMUHApHUTE
YIPaXKHEHUs, KAKTO ¥ 32 KypCOBHUTE 3aJjauyl 110 IUCLUILINHATA.

IIpuio)keH € ¥ MNOAXOASIl CHPAaBOYEH MaTepHall 3a MarHMUTHM MaTepuajy, IPOBOJHUIIM,
€JIEKTPOU30JIALIMOHHN MaTepUaly 1 JIp.

IIpu3nara 3asiBKa 32 moJie3eH MoJesl, MaTeHT WIH ABTOPCKO CBHAETEJICTBO (1O rpyma
noka3aresau E):

YKPAIHA mUA

I11.23. ITaTtenTt Ne 60932 A, B60L15/20, 15.10.2003r. (Ykpaiina).
IIPUCTPIH [JI1 KEPYBAHHA EJIEKTPOIIPHUBOIOM I
HIBUJIKICTIO PYXY AKYMYJIATOPHOI' O PY/IHUKOBOI O
EJIEKTPOBO3A4. Aspt.: I'ypans B., K. . Kamye, II. M.
KoBanenko, M. Mentemes, I. Croinos, K. JI:xkycTpos.

onuc
0 REKAAPALIVHOMD NATEHTY
HA BUHAXIA

wenmeeT PreY

PE3IOME

[TpemioskeHo € eneKTpooO3aBexkIaHe HAa PYTHUYHU aKyMYyJaTOPHU JIOKOMOTHBH, XapaKTepU3nUpaIlo
C€ ChC CJIIETHUTE NMPEAUMCTBA:

- e(heKTUBHO ce M3IOJI3BAT CHIIECTBEHUTE MPEAMMCTBA Ha OJOBHUTE KUCETMHHU OaTepuH Mpen
aJIKaJIHUTE: 3HAYUTENIHO MO-HUCKA II€Ha, MO-MaJIKo ra300TAelsiHe, MO-BUCOK KOe(UIMEHT Ha
SHEepruiiHO Mpeobpa3yBaHe, MO-MaJKU 3aryou B OaTepHsTa, MOo- MajKO €JIeMEHTH M HaMaJIeHU
rabapuTH, JeKo 00cyKBaHe, Thil KaTo Ce I0JIMBA BO/Ia BMECTO €JIEKTPOJIUT;
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BbBe/IeHAaTa Oe3broBa KOMYTAallUsl yBEJIMYaBa >KMBOTAa HAa KOMYTAallMOHHUTE amapatu |
obnekuaBa npobOiaemMa C B3pUBO3AIUTATA. [PAaH3UCTOPHUTE PETYJATOPU ONTHUMH3HpAT
YCKOPEHHETO Ha JIOKOMOTHBA M OCBIIECTBSIBAT €(EKTUBHA 3allUTa Ha JBHUraTeIUTE OT
IIpEeTOBapBaHe. YTNPABICHUETO HA JBM)KEHUETO M CIHMPAHETO CE OCHILECTBSIBA C MAJIOMOILHU
CUTHAJIM, KOETO 00JIeKYaBa BHBEXKIAHETO Ha pa3iMyHU OJOKUPOBKH, CBBP3aHU ¢ Oe3omacHara
excrutoaranus. Otnaza HEOOXOIUMOCTTa OT CBHIIPOTUBIIEHUS 3a PErylIHpaHe Ha CKOPOCTTa U
CIHMpaHe, C KOETO Ce HaMaJIsiBa Pa3Xxo/ia Ha €IeKTPOCHEPTHsL.

M3non3BaHeTo Ha CTa0WINM3aTOp Ha HANpEKEHHE IOA00psiBa 3HAYMUTEIHO KauyecTBOTO Ha
YIIPaBJICHUETO, KOHTPOJA U CUTHAIM3ALMUATA, YUATO €(PEKTHUBHOCT HE 3aBUCH OT CTEIEHTa Ha
paspexnaHe Ha Oartepusita. CbhCpeOTOYABAaHETO HAa CUCTEMUTE 3a YNpaBJIEHUE, KOHTPOIA U
M3MEPBAHETO B €IMH MYJT 3a yIpaBJICHHE MPEJ] MAIIMHUCTA /1aBa CHIIECTBEHU €PrOHOMUYHU
IpeIruMCTBa. ’

20.09. 2024r. Iomouc: .. /.. 4. \.
Codus /mont. 1-p uHX. Kupun

KYCTpOB/
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