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3a ydacTHe B KOHKYpPC 3a 3a€MaHE€ Ha akaJeMH4Ha JJIbXKHOCT ,,JIOUEHT B
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npodecuonanno Hampasienue: 5.2. ,EJeKTpOTeXHUKA, €JIEKTPOHUKA H
ABTOMAaTHKa’, HAay4yHa CHEIUAIHOCT “EneKTpuyeckn Mpexu U CHUCTEMH 3a

HyXJIuTe Ha karenpa “Enekrponuka u EnextpoeHepretuka” KbM TeXHUYECKH
kousiexk -Codus, [TyonukyBan B Opoit 103/06-12-2024.

I. OBIIIA XAPAKTEPUCTHUKA HA HAYYHUTE TPY/1OBE

3a yyacThe B KOHKypca ca npeiacraBeHd 19 HayuyHu myOauKaluu, MOKpUBALIH
cboTBeTHUTE U3HCKBaHUA. OT Tsax 1 monorpadpuuen tpyx (Ilokazaren B3), 1
nmyOJIMKyBaHa KHUTA Ha 0a3ara Ha 3amuTeH aucepraiuoneH Tpya (ITokazaren I'6),
16 HayyHu MyOaMKauuy MyOJIMKYBaHH B CIIELUAIM3UPAHO HAYYHO U3JaHUE, KOETO
e pedepupaHO M MHIEKCUPAHO B CBETOBHOM3BECTHM 0Oa3u JaHHU C Hay4dHa
unpopmarms (Scopus) (IToxazaren I'7) u 1 myOnukanus (ITokazaren I'8) ot konto
B 12 HayyHu myOnMKauuy KaHauara € IbpBU aBTop.

Bceuukn n30poenn nmy0/MKanuu, He ¢a mpeacTaBeHu B mpouenypara 3a OHC
»AOKTOP*.

II. ObIIO OITMCAHHUE HA ITPEJICTABEHUTE MATEPHUAJIH 110
HOKA3ATEJIUTE, CBIJIACHO 3PACPH U ITYP3A/l B TY-CODPUA

IHoka3zarea A: /Tunnoma 3a OHC ,,moKTOp*, 110 Hay4Ha CIIEIUATHOCT
wEJekTpuuecku Mpe:ku i cucteMu, ot E® kpm TY-Codust, n3nanena npes
2016 r. (50 Toukm).

Iloka3zaren B3: Xabunuramnuonen Tpya—Monorpadus TY- Codus, 2023r.

“CbhBpeMEeHHH TEXHOJOTHHU B pa3npeaeuTeTHUTe MpPeKn”
ISBN:978-619-167-540-1,126 ctpanunu, COBISS.BG-1D-64923400

https://ras.nacid.bg/dissertation-prev iew/70585 (100 Touku).

Ioka3aren I'6: [lyOnukyBaHa kHUTra Ha 0azara Ha 3alUTEH TUCEPTALIMOHEH
Tpyx 3a npuckxkaane Ha OHC ,,nokrop*

“Zaryom 1o esiektpopasnpeaeauteanute mpexu” TY-Codus, 2017,
ctp.146, ISBN 978-619-167-287-5 https://ras.nacid.bg/dissertation-
preview/70585 (30 Toukmn).
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Hoka3aren I'7: Hayuynu nyOaukarus B H3JaHHUs, KOUTO ca pedepupaHu H
WHACKCUPAHH B CBETOBHOM3BECTHM Oa3M JaHHM C Hay4yHa WHGOpMAaIus.
[IpeacraBenu ca 16 Op nayunu nyOmukamuu (SCOPUS) or xouto 1
camocrositesHa u 16 B cbaBTOpCTBO. (282 TOUKHM).

Hoxa3aren I'8: Hayunu nyOnukanus B U31aHus, KOUTO HE ca pedepupaHu ¢
Hay4yHO peueH3upane. [Ipencrasena e 1 myOnukanus. (S TOUKH).

Hoxa3zares /I 12: [{lutupanus B HayyHH U31aHus peepupaHu U HHIEKCUPAHU B
CBETOBHOM3BECTHH 0a3u JaHHU: mpeacTtaBeHn ca 13 uutupanus Ha 8
nyonukaruu. (130 Toukn).

Iloka3aren /1 14: [{utupanus B HepedeprupaHu CIIUCAHKS C HAYYHO PELICH3UpaHe
. [IpencraBenu ca 2 utupanus B 2 myOnukanuu. (4 TOUYKH).

Taoauna 1. Bpoii Touku Mo MoKa3aTesaun

bpoii Touku

I'pyma Coabpkanue JIOUeHT L ac. A-p
nokasare/in MuHuManHy | MHXK. Beandako
U3UCKBaHUS ATaHacoB
A 1. duceprammonen Tpyx 3a npuchxiaane Ha OHC 50 50
,»JJOKTOD
3.XabuuTaoHeH Tpya-MOoHOTpadus 100 100
6. [TyOonukyBaHa kHUTa Ha 0a3ara Ha 3alluTeH 30
JIMCEPTALMOHEH TPY/ 3a npuckxaane Ha OHC
L, JJOKTOD*
r 7. Hay4nu myOaukanusi B U3JaHus, KOUTO ca 282
pedeprpaHu U HHACKCUPAaHU B CBETOBHOW3BECTHU 200
0a3u naHHU ¢ HayyHa HH(pOopManus
8. Hayuynu nmyOnukamnust B u31aHusl, KOUTO HE ca 5
pedepupaHu ¢ Hay4HO pelieH3HpaHe.
12. Llutupanus B HAy9HU U3JaHus pedeprupanu u 130
)i | WH/IEKCUPaHH B CBETOBHOM3BECTHH 0a3y JaHHU 50
14. Lutupanus B HepedeprupaHu CIIUCAHUS C 4

Hay4YHO peLeH3UpaHe

30. XopapuyM Ha BOAECHH JIEKLUU 32 IOCIEIHUTE
K TPH TOIUHU B OBJTAPCKH YHUBEPCUTETH, 30 290
akpenutupanu or HAOA unu B 4yXIecTpaHHA
BHCILIY YUUIUIIA

O6m10 430 891




I1. PE3AIOME HA MOHOI'PA®OHUYEH TPY/]

Bemnuko Aranacos “CbBPEMEHHU TEXHOJIOI'MHU B

PASINNPEJAEJIUTEJIHUTE MPEXN”

TEXHMUYECKHNW YHUBEPCUTET CO®H, 2023 r. ISBN: 978-619-167-540
https://plus.cobiss.net/cobiss/bg/bg/bib/64923400

Peuensenrtu : npod.a-p Jumo Crounos ; mom. A-p Bacun Aranwues ; nor. n-p Pag Ctanes —
JOMBTHUTEIICH PEIEH3EHT CIPSMO U3UCKBaHus Ha § 1. T2 oT JlombIHHUTETHU pa3nopendon Ha
ITP ABMUWIJIH MUK 3a ycrnoBusita 1 pefa 3a 3aeMaHe Ha aKaJIEMUYHH JITHKHOCTH B
Texamueckus yausepcurer — Codust.

Hacrosimmata moHorpadgusi € TNOCBeTeHa Ha U3CIEABAaHE BBPXY CBETOBHOTO
Pa3BUTHE HA PA3NPEICTUTEIIHUTE MPEKU U CUCTEMHU U MIPEX0/1a KbM IUTUTATH3AIUS
HA OCHOBHUTE €JIEMEHTH U JIEHHOCTH CBBbP3aHM C EKCILIOATAIUsATa U O0CITYKBAaHETO
Ha pa3npeeTuTeTHUTEe Mpexu B bbarapus.

ChIabpkaHUETO € CTPYKTYpUpaHO B JIBaHaJleceT TJaBUu. B mbpBa TiaBa e
Ipe/cTaBeHa ChbBpEeMEHHATa eJIeKTpOoeHepruiiHa cuctema Ha boirapus. Hanpasena
€ OLICHKA Ha JIEUCTBUTENIHATA CUTYallMsl Ha MPOU3BOJCTBOTO U MOTPEOJICHUETO HA
eI.eHEeprus, KaTo ca OTPa3eHU aKTyaJHUTE MOIIHOCTH Ha TMPUCHEAMHCHUTE
reHepanuu. O000IIeHN ca Oposi U IBIKUHUTE HA TojsiMa 4acT OT U3TPaJECHUTE
SHEPTUIHA ChOPHKECHHS. BBB BTOpa T1aBa € HalpaBeH 0030p BBPXY MapaMeTpUTe
Ha BHJIOBETC CJCKTPUUYCCKUTE MPEXKH, (OPMYIIMPAHN Ca €TAMUTE HAa M3TPa)KIaHe,
MTOCOYEHH ca 3aKOHOBHTE HapeI0M U M3MCKBAHUATA 32 HAJICKTHOCT i PCHTAOMITHOCT
Ha pasnpeeuTeIHATe Mpekd. [IpeacTtaBeHn ca OCHOBHUTE KOH(HTypamww Ha
OTIepaTHBHUTE CXEMH, 32 I'PBKABOCT Ha MOTOKOpasnpeaeneHneTo. B Tpera rinasa ca
IPEICTaBeHN ChBPEMEHHUTE CUCTEMH 34 JIUTUTAIM3AIMATA B PA3NPEICITUTEIIHUTE
MPEXH, UYpe3 OMHCAHNE HA TEXHUYECKUTE JAaHHU HA CUCTEMHUTE 3a JUCTAHIIMOHHO
yOPaBJICHUE U KOHTPOJI. AKIIEHTHPAHO € BBHPXY TEJEyNpaBIIEeMHUTE MPEKbCBAUH,
JTUCTAHITMOHHU MOIIHOCTHU Pa3eeHUTENH, BB3yIIHU U KAOCIHU TUCTAaHIIMOHHU
CUTHAJIN3ATOPH, U CUCTEMUTE 32 JUCTAHIIMOHHO MEPEHE U YNpaBJIeHNE Ha IAaHHUTE.
B deTBbpTa r71aBa € HampaBeH Iperiie]] Ha OCHOBHUTE KOHCTPYKTHUBHU €JIEMEHTH U
nmapamMeTpH Ha eJICKTPUYECKUTE Mpekd. [IpecTaBeHn ca CbBpEMEHHHUTE €IEMECHTH
OT KOMITO3UTHU OJIEKOTCHH MaTepHaId, HAUMHNTE 3a paslojiaraHe Ha U30JIaTOpU U
MPOBOJHMIIA , HAYMHUTE 3a Oe3omacHa paboTa, KaKTO U OCHOBHHTE €IEMEHTH 3a
M3II0JI3BaHE Ha YCYKaHU W30JUPAHK TIPOBOIHUIIU, PA3eICHUTEHN U TPEKbCcBaun. B
meTa TiiaBa ca pasriieaHd HAaYMHUTE Ha 3a3eMsBaHE, BHUJIOBETE 3a36MHUTEIU U
JOIYCTHUMH CTOMHOCTH Ha CHIPOTUBJICHUATA W CPOKOBE 3a MpoBepKa. B 1mrecra u
ce/Ma TJIaBa ca pasriieJJaHl ChbBPEMEHHUTE BUA0BE KOMIUJICKTHU Pa3MpeeIUTETHA
yCTpoWcTBa W TpadoIOCTOBE, OMHUCAHM Ca HOBOCTUTE B MPOU3BOJCTBOTO U
BHEJIPSIBAHETO HA ChBPEMEHHUTE TpaHC(HOPMATOPH, KaKTO U MPETU3BUKATEIICTBATA
CBbp3aHU. B ocma m neBera TiiaBa ca MpeAcTaBeHU (POTOBOJITAMYHUTE CHUCTEMH,
€TanuTe Ha U3rpaXKaaHe, y3aKOHIBaHE U BKIIIOYBAHETO UM KBbM Pa3NpeICTUTCITHUTE
MpEXH, KaKTO ¥ MTPOOJIEMUTE CBbP3aHH ChC ChBPEMEHHUTE M3MCKBAHUS 32 KAYECTBO
Ha eJICKTpUUecKaTa eHeprusi, OCHOBHUTE MHJIEKCH U Tlokaszarenu. [IpencraBenu ca
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IpUMEpPH 3a U3UYHCIISIBaHE U Moj00psiBaHe. B necera riaBa 06CTOWHO ca rpynupaHu
1 00001IeHN TEXHUUECKUTE 3aryOu Ha en.eHeprus. HampaBeHna e knacudukanus Ha
BunioBere. [IpeacTaBenu ca npuMepy 3a U3YMCISBAHE U Ca Pa3rJeJaHd BapHUaHTU
Ha 3aryourte oT mpuchbenuHeHn BEU B pasnuyau TOUKH OT MpexaTa, KakTo U
crnocoOuTe 3a HaMalsIBaHETO WM. B enuHaziecera riiaBa M JBaHaJeceTa IJiaBa ca
pasrieaHd TEKYIOTO NOAIbPKAHE HA PA3NPENCTUTETHUTE MPEXU U CUCTEMH U
ChbBPEMEHHUTE KOHCTPYKTHUBHHU €JIEMEHTH 3a 3aIUTa Ha NTULUTE . ONMCAHUTE TEMU
ca TpeAcTaBeHH ¢ nomoinra Ha 39 Op. CHUMKOB matepuai, 24 Op. rpaduyHu
n3o0paxenus u 36 O6p. Tabnuiu. Llutupanu ca o610 76 aBTOpA .

1. CHUCBK C IYBJIUKALNU u PE3IOMETA - Iloka3area I'6:

3AT'YBM 110 EJIEKTPOPA3INPEAEJIUTEJIHUTE MPEKHU

TY-CO@)I/I}I, 2017, ctp.146, ISBN 978-619-167-287-5
https://ras.nacid.bg/dissertation-preview/70585

MoHorpadusita npeacTaBs Hal-ChIIECTBEHATa YacT OT CBETOBHUTE 3HAHUS
OTHOCHO 3aryOMTe Ha aKTHUBHA EJIEKTPOSHEPTHsl MpH HEWHOTO pasmpeieisiHe,
HaTpynBaHu B TedeHue Ha 130 ronunu. [IspBusT paznen nedunupa puznyeckara
U HWKOHOMHUYECKA CBHIIHOCTH Ha 3aryOMTe Ha MOUIHOCT W EHEpPrusi IIo
eJNIeKTpoeHepruitHuTe Mpexku. [lokazana e kiacudukanuara Ha o0IUTe 3aryou
Ha AaKTHBHA EJIEKTPOCHEPTUsl B EJIEKTPOPA3NpPEACIIUTETHUTE MPEXH CHOPEN
TAXHaTa ¢puznuecka npupona. M3noxeHu ca noaxonauTe, METOIUTE U CPEACTBATa
3a OIpeessiHe Ha KaTETOPUUTE U BUAOBETE 3aryOu 3a pa3IMyHU Opa3MEepPUTEIHU
WJIU oriepaTuBHM ey, OTUCcaH € MOMyJISIPHUAT CMUCHJI Ha MIOHSITUETO KpaxkOa Ha
€JIEKTPOEHEPIusl, MPABHUSAT CMUCHJ Ha MOHATHUATA Kpak0a ¥ u3MamMa U MEPKUTE
3a OopOa cpemy kpaxOara. MkoHoMHMuYeckaTa CBHIIHOCT Ha 3aryoure e
aHaJdu3MpaHa  Karo  MfApKa 32  MKOHOMHMYEcKaTta  e(EeKTUBHOCT  Ha
eJIeKTpopasnpeaeauTeHara JeHHOCT. I3ThbKHAT € KpUTEPUSAT 3a ONTUMATHOCT Ha
pa3Mepa Ha 3aryOuTe Kato paBeHCTBO Ha MpUpAcTa Ha pa3XxoIuTe OT 3aryOu U Ha
npupacTa Ha pa3xoIWTe 3a HaMalsiBaHe Ha Te3W 3aryOu. AHanmu3upaHa e
3HAYUMOCTTA Ha YCUJTUSITA 32 HAMAJIIBAaHE HA 3aryouTe.

BropusT pasnen e mocBeTeH Ha HOPMATUBHUTE M3UCKBAHUSI OTHOCHO 3aryouTe.
AHaJIM3UpaHu ca Hall-ChIIECTBEHUTE TEKCTOBE OT HOPMATUBHU AKTOBE, Kacaellu
3aryouTe Ha eJIeKTpoeHeprusi Ha HuBo EBpomnelicka o61iHOCT U 'y Hac. 3ThkHATH
ca cnaboctute Ha METO/IUKA 3a omnpenensiHe Ha JONMYCTUMHUTE pa3Mepu Ha
TEXHOJIOTUYHUTE Pa3xOAu Ha CJIEKTpUYEcKa C€HEprusi MpU TMPEHOC U
pasrpeaeacHne Ha eJIEeKTpUIeCcKa €HEPTus, IpUeTa ¢ MPOTOKOIHO pemieHue Ne 69
ot 10.05.2012 r. ot AKEBP kaTto onuT 3a HOpMHpaHe Ha 3aryOuTe y Hac upe3
MOA3aKOHOB HopmaTuBeH akT. [IpuBenenun ca texcroBere ot [TPABUJIA 3a
THPTOBHUSI C €JIEKTPUUECKA EHEPTrusl, KOUTO periaMaHTHpaT 4acT OT MaTepusiTa 3a
3aryoure, kakTo u onuta Ha Hapen6a Ne 3 3a yCTpOHCTBOTO Ha €EKTPUUECKUTE
ypenou U eNeKTPONPOBOAHUTE JTMHUH J]a PEriIaMEHTHPA OIMTHO OTPENeIIsTHe Ha
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CBIIPOTUBJICHUATA HA BaKHU €JIEMEHTH OT MPEKUTE CPEIHO HAIIPEKEHHE, a Upe3
TOBa M HA CaMHUTE TEXHUYECKH 3aryom mo TAX. TpeTusT pazfen pasmiexia
ChIIIECTBYBAlllaTa OpraHM3alMs 3a OmpeAensHe Ha oOumre 3aryou B
CJIEKTPOpA3NpEACTUTENIHUTE JIpyXKecTBa. MaeHTuduumpanu ca 3HAYUTEIHU
HEWHU clabocTu. B 4YeTBbpTHS pasaen € aHAIM3UPAaHO H3MEPBAHETO Ha
€JIEKTPOCHEPIHUATa IO TPAHUIIUTE C eNeKTponpeHocHara Mpexxa Ha ECO EAJL.
[letuar pas3nen e mocBeTeH Ha npoOnemMbT "usnumHu enexkrpomepu’. Cruen
HErOBOTO HIACHTHU(PHUIMPAHE U aHAJIM3UPAHE € HAIPaBEH H3BOJ 3a CHCTEMHO
npeHeOpereaHe MOCTaBIHETO Ha "M3JIUIITHU eJIEKTPOMEPH .

HlectusaT pa3znen onucBa UCTOPUUYECKOTO Pa3BUTHE HA MOAXOAUTE, METOJIUTE U
CpeICTBara 3a OIpeIEIsIHE Ha 3aryOUTe B €JIEKTPOPA3NPEACIUTETHUTE MPEKH T10
ceera. HampaBeHo € 3akiltoyeHue, 4e € JOLUIO € BPEMETO 3a W3UMCIISBaHE Ha
UHIMBHUIyaJIHUTE 3aryOM 10 BCEKU OTJEJIEH KaOelleH WM Bb3AYLIEH y4acThK
(MOTHETHO 3a U3BOJUTE CPEJAHO M HHUCKO HANpPEXKEHHE) U 3a CBBbP3BAIIUTE T'H
TpaHC(OPMATOPU, KAKTO W WHIMBHYAJIHHUTE 3aryOM 3a BCSIKO MOTPEOUTETICKO
OTKJIOHEHUE U Tabno.“ BaxHO € W moApoOHOTO ONMHCAHUE B CEAMHU pasliell Ha
HEONPOCTEHH MOJIETN 33 M3YMCIABAHE HA TEXHUYECKUTE 3aryOM Ha aKTHBHA
MOIIIHOCT M €HEPrusl B €JIEMEHTUTE Ha E€JIEKTPOPA3NpEACTUTETHUTE MPEKU. Te
MO3BOJISIBAT H3UYMCISIBAaHE HA MOMEHTHHUTE WJIM HWHTETPUpPAaHU 3a dYac, 3a
JIEHOHOIIME, 32 MECEl| TEXHUYECKHU 3aryOu MO MIECT BHJIa MPEXKOBH E€JIIEMEHTH:
Mpeka CpeJHO HampeKeHHe, TpagoroCTOBE M BB3JIOBH IOACTAHLUHU, Mpexa
HUCKO HalpeXeHue (3a MOoTpeOuTeNd W/WIM 3a YIMYHO OCBETICHHUE),
HOTPEOUTEICKU OTKJIIOHEHMSI, €JIEKTPOMEPH U IPYTU TEXHUUECKH 3aryou. B ocmu
paszen € ONnMcaH Ch3JaJEHUAT OT aBTOPUTE AHAIUTHKO-EMIIMPUYEH MOJEI 32
M3YMCIIIBaHE HAa TOUIITHUTE TEXHUYECKU 3ary0Ou MO eJIEKTPOpa3NpeieTUTeIHUTE
MpEKH, KONTO MMa 3a Led NPUOIN3UTEIHO U3UMCIIsIBAHE WJIM MIPOTHO3UpaHE Ha
TOIMIIHUTE TEXHUYECKU 3aryOM Ha aKTHBHA €HEPrusi M0 MpPEXKUTE CPEIHO U
HUCKO HalpeKeHUE Ha ONEPATUBHUTE LICHTPOBE B CIy4YaWTe, KOraTo HE MOraT Ja
ce mpujarar Mo-TOYHUTE MOJEIM, ONUCAaHW B CeAMM pasfen. B To3m mozmen
TOIMIIIHATE TEXHUYECKU 3aryOu BbB BCEKH OINEPATHBEH LEHTHP MPEACTaBISIBAT
CyMa OT TOJUIIHUTE 3aryOM B YETUPU OCPEAHEHH €JIEMEHTa OT ChOTBETHATa
enekTpopasnpeaenurensa  mpexa (enekrpornposogun CpH, tpadonoctose,
enexrporpoBoau HH u morpedutencku OTKIOHEHHUs), KOUTO OT CBOSI CTpaHa ce
W3YHCIIABAT Ype3 ONMHUCAHU MaTeMaTHUYEeCKU (OPMYIIHN).

JleBeTuAT pa3fesl € NMOCBETEH Ha ONEpPaTMBHUTE MEPKU 3a HaMallsiBaHE Ha
3aryOuTe, KOUTO ca pPa3TpaHUYE€HH OT WHBECTUIUOHHUTE WIM TOJUTHUECKH
Mepku. To3u paszen 3aBbpIlBa C U3BOJ OTHOCHO HEOOXOIMMOCTTA JbpPKABHUTE
OpraHu U eJIEKTPOPA3NPENETUTEIHUTE IPYKECTBA Aa KOHUEHTPUPAT JEHHOCTUTE
CH BbpPXY BBBEXJAaHE Ha MO-M'BJIHM U TO-MOJEPHU CUCTEMH 3a ChOHUpaHe,
o0paboTka ¥ W3MOJ3BaHE Ha CICKTPOMEPHUTE JaHHM, JOMbJIBAaHE Ha
cpuiectByBamure SCADA, SAP, AMI ¢ nen aBromarn3upaH KOHTPOJ BbPXY
(GYHKIMOHUPAHETO HA MPEKUTE, BKIIFOUUTEIHO BbPXY BCUUKHU BUJOBE 3aryou.



Kuaurara 3aBppmBa ¢ o0oOmaBaimyu H3BOAM U MPEMIOKEHHUS  KbM
€JIEKTPOpa3IpeaeIUTeIHUTE apyxecTBa U KbM KEBP, kouTo kacast nernHocture
110 HaMaJIIBaHE Ha 3aryouTe.

IV. CIIUCBK C ITYBJIMKAIINUA n PE3IOMETA - Iloka3aren I'7:

Cnuchk ¢ Hay4yHH MyOIMKalKy, KOUTO ca peepupaHy U UHACKCUPAHU B
CBETOBHOM3BECTHH 0a3M JIaHHU HayyHa MHGOpMaLIHS
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I'7.1 "Technical Economic Analysis Concerning Connection Groups of
Distribution Transformers in Bulgaria,"

B enexrpopasnpenenutennara cucrema Ha bbirapus paboTaT Haj YeTUPHUIECET
XU CUJIOBH TpaHchopmaropa. Ta3zu cratus pasmiexaa akTyalHH BbIPOCH
CBBbP3aHM C TIPYNHATE HA CBBbP3BAHE HAa HAMOTKHUTE Ha pPa3NpeneIUTEIHUTE
TpaHcopMaropu U TMOBEACHUETO Ha TpaHCHOpPMATOpPUTE TMPU  CUIHO
ACUMETPUYHM HATOBAPBAHUS U aBAPUITHU PEKUMH B MPEKU C HUCKO HaIIPEKEHHE.
Tpanchopmaropu ¢ Dyn rpynma Ha CBbp3BaHE ca Hal-ueCTO CpEIIaHWUTE B
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pasnpeAeIuTeTHUTE MPEXHU B Halara crpaHa. TpaHchopMaTropy ¢ MOIIHOCT JI0
100 kVA ce mpousBexmar CbC CBbp3BaHE YZn, BCHYKM OCTAHAIU
tpanchopmaropu ¢ momuocT Han 100 kVA ce mpousBexmar ¢ Trpyna Ha
cBbp3BaHe Dyn. ToBa pasrpaHndeHre ce BbBEXIa opaau PakThT, Y€ MATKUTE
CHJIOBH TpaHC(POpPMATOPU YECTO PabOTAT B PEKUMHU C TONIIMA acUMETpHsl Ha
(azoBuTE HaTOBapBaHMs. YBEIMUABAHETO HA HATOBAPBAHUATA U BKJIIOYBAHETO HA
BCE MIOBEYE HEJIMHEWHU TOBApU B MPEXUTE U3UCKBAT ITPOMSIHA B TO3H KPUTEPHIA
3a pasnensiHe. AHalau3UpaHU ca MOBEACHUETO Ha TpaHCchOpMaTOpUTE OT JBaTa
OCHOBHU THUIIa Ha CBbP3BaHE HAa HAMOTKH IOJ1 BIMSHUE HA ACUMETPUYHU TOKOBE
U KbCH CHEIUHEHUS B MPEXKHM HHCKO HampexkeHwe. HampaBeH € TeXHHKO-
MKOHOMHUYECKH aHAJIM3 Ha PEHTAOMIHOCTTA Ha JBara OCHOBHU THIIA CBbP3BaHE
OpU YCJIOBHS TPU PA3IUYHM PEXUMU Ha paboTa M MpemjiaramMe Mojen 3a
OTlpeNeiiHE Ha CBBP3BAHETO HAa HAMOTKUTE CIIOpEA pekuMa Ha padboTa Ha
MpPEXHUTE HHUCKO HarpexeHue. [IpencraBeHu ca npuMepH 3a oNpeAeIsiHe rpynara
Ha CBBbP3BaHE M0 337aJICHU KPUTEPUU.

I'7.2 Idle Running Losses in Medium Voltage Overhead Power Lines

B nactosmara cratus ce pasmiexaa BbIpoca ChC 3aryOMTe Ha €IEeKTpUYecKa
€HEeprus CBbp3aHy C aKTUBHUTE POBOAMMOCTH Ha BB3IYIIHUTE €JIEKTPOIPOBOAU
3a CpeAHO HaIpeXeHWe Mpu padboTa Ha Tmpa3eH xona. VM3BbpLIEHU ca ONMUTHH
U3MEpBaHMs, U € MPEAJIOKEH MOJeN 3a m3uucisaBaHe . Hanpeunure 3aryou Ha
aKTUBHA MOIIHOCT NpHU padoTa Ha Mpa3eH XOJA Ha BBb3AYLIHH E€JIEKTPONPOBOIH
cpenno Hanpexenue (20 kV) B bwarapus Bapupat ot 0,010 no 0,455 kW/km B
3aBHCHMOCT OT BUJa Ha W3IOJI3BAHUTE U30JaTOPU, METEOPOJIOTUYHUTE (HaKTOPU
(kMMMaTUYHUS paiioH, Ipe3 KOWTO MpeMHHaBa TPACeTO Ha €JIEKTPONpoBOAa ) U
CTeNeHTa Ha 3ambpcsBaHe. llpeanokeHara emMnupUyHa 3aBUCUMOCT JaBa
Bb3MOXHOCT, KaTO C€ MO3HABAT FOAMIIHUTE MPOABIKUTETHOCTH Ha Pa3IMYHUTE
METEOPOJIOTMYHN YCIIOBUS 3a TPACETO HAa KOHKPETEH pa3IpeneauTeseH
€JIEKTPOIIPOBOJ], [l CE€ OLEHAT HalmpeyHuTe 3aryOM Mo BpeMe Ha HeroBaTa
€KCIJI0aTalus U Ha Ta3u 0a3a Jja ce HalpaBH W3BOJl 32 BEIMUMHA HA HAJUTHKHUTE
3aryOu B €JIEKTPOIPOBO/IA.

I'7.3 "Influence of the Asymmetrical Load on Losses in Low Voltage
Network."

B Hacrosmara cratus npeacTaBsiMe aKTyalHH MOJENHM 3a ONPEAEIsIHE Ha
3aryOuTe Ha aKTMBHA MOUIHOCT B €JEKTPUUECKUTE MPEXHU HHUCKO HAIPEKEHUE.
[Toxa3Bame Kak Te ce mpujarar 3a OLUEHKH MpU HecUMeTpuyeH ToBap. JlaBame
KpaTbhK WIKOCTPATUBEH MpUMeED 3a eeKTa OT U3paBHsABaHE HA (ha30BUTE TOBApHU B
EJIEKTPUYECKa MpPEKa 32 HUCKO HampexeHue. ChIIeCTBEHO 3HAYEHHE 332 HUBOTO
Ha o0IIMTE 3ary0u B MPEXUTE NMa HECUMETPUYHOTO HATOBApPBAHE HA OTACIIHUTE
¢a3u. To ce AbMKM HAa TOKOBETE C HyleBa M OOpaTHa MOCIEI0BATEIHOCT,
NOPOJIEHU OT PA3IMYHUA BUJ U CIyYallHUTE U3MEHEHUSI Ha TOBAPUTE B MpPEXkKaTa.



Tazu HecumeTrpus cieaBa Ja Opae  HaOmomaBaHa. CHMETpPUpPAHETO
(mpepasnpenensiHeTo Mex 1y (pa3uTe) Ha TOBApUTE € MEPOTPHUATHE, KOETO MOXKE
3HAQUMUTEJIHO Ja HaMajdu TeXHUYeCKHTe 3aryou Ha eHeprusa. CienBa na Obje
M3BBPIIBAHA TEXHUKO-MKOHOMHUYECKAa OIeHKa Ha e(QEeKTUBHOCTTAa Ha TOBa
MEPONPUATHE, B 3aBUCIMOCT OT KOHKPETHUTE YCJIOBHS.

I'7.4 ”"Determining the Places for Installation of Remote Power Disconnectors
in Overhead Power Lines."

Tas3u crartus onucBa ePEeKTUBEH ONTHMHU3AIMOHEH MOAXO 3a OIpeeisHe Ha
MOIXOASIIA MECTa 3a HWHCTaJupaHe Ha JAWCTAHIIMOHHHU DPa3eAUHUTENH 32
MOIIIHOCT BbB BB3/YIIIHU €IEKTPONPOBOIM 3a cpeaHo HampexeHnue (CpH), kakro
M 32 OLEHKAa Ha MOJ3UTE OT TAXHOTO u3noi3BaHe. lleneBara (yHKuus Ha
MaTeMaTHYECKUsl MOJEINI OTpas3sBa OT €HA CTpaHa Pa3XOAMTE 3a 3aKyllyBaHE,
MHCTaJIMpaHe, TeJICKOMYHHUKAIIMM U TOJ/IPBKKA Ha TE3U YCTPOMCTBA, a OT Jipyra
CTpaHa HAMAJIIBAHETO Ha Pa3XOIUTE 3a HEAOCTABEHA EJIEKTPOCHEPI UL B PE3YJITAT
Ha M3M0JI3BAHETO HA TE3U YCTpPOoMCTBa . [IpencraBeH e mpumep 3a mpuiiarase Ha
ONTHUMHU3AaLMOHHUS MOAXOJ KbM JEHCTBUTEIEH E€JIEKTPONPOBOI, KOHTO
WIIOCTpUpA JIEKOTaTa U yA00CTBOTO HAa HETOBOTO M3IOJI3BAHE.

I'7.5 "Changes of iron losses during the service of distribution
transformers."

Hacrosiimara cratus pasmiekjga BbIIpoca € YBEIWYCHHE Ha 3aryouTe Ha
EJICKTPUYECKA CHEPTHs B KEJIIE3HUTE ChPIIEBUHU HAa CUJIOBUTE TpaHChopmaropu
B CJICJICTBUE HA MPOIBDKUTENHA eKcIutoaTalus. Hanmpasen e 0000111eH aHanu3 Ha
pesyaTatuTe OT u3MepBaHe Ha 3aryoute Ha 200 Op. CHUIIOBM MacieHU
TpaHchopmaropu  Ciel  MOPOABIDKUTENHA  eKCIuloaranusa.  Pesynrarute
KaTEerOpUYHO TOKa3BaT MPOIMOPIHOHAIHO HA  MPOIBDKUTETHOCTTAa HA
EKCIJIoaTaluaTa TIOBUIIIEHHE Ha 3aryOuTe CHOpsMO TMAaCIOPTHUTE JIaHHU
MPEIOCTaBeHN OT 3aBOjAa MPOW3BOAWTEN. AHAJIM3UpPaHU Cca NPUYMHUATE 3a
U3MCHCHHMETO, CBHIIOCTAaBCHH C Pa3jIUYHUTEC BHJIOBE MArHUTONPOBOAN U
MaTepuaiyd 3a HampaBaTa WM. Ha 0a3a Ha CTaTUCTUYCCKHUTE JAHHU OT
M3MEpPBAaHETO € TpEIJIoKeHa IMoKa3areiaHa (DyHKIHs OTpassiBalia TOBHUIICHHUTE
3aryom crpsMo TOAMHHUTE ekcrutoaranus. [IpeacraBeH e mpuMep 3a N3UMCICHUE
Ha 3aryoute Ha TpaHcdopmarop B ekcruioatanus 50 I. U peHTaOMIIHOCTTa OT
MOJIMSTHATa My ChC HOB TpaHchopmarop.

I'7.6 "Changes of copper losses during the service of distribution
transformers."

Ta3zu crarus pasmiexaa BBIpPOCa 3a YBEIMYaBAaHETO HaA 3aryOuTe Ha
CJIEKTPUYECKAa CHEepPrusi B MEITa Ha CWJIOBU TpaHCPOpMATopu B pe3yaTaT Ha



NponbDKUTENHA pabota. Toil € yacT OT mopemuiia OT CTaTWW 3a MpoMsHA Ha
3aryoute B TpaHC(HOPMATOPHUTE B PE3YATAT HA MPOABDKUTEIHA €KCILIOATAIHS.
OO6001IeH aHanu3 Ha Pe3ylITaTUTe OT W3MEpPBaHETO Ha 3aryoute 3a 200 Op. Ha
CHJIOBM MACJICHH TpaHCPOpPMATOpH CIEJ MPOIBIDKUTENHA EKCIUIoaTalus ce
npenocrtas. Pe3ynratute sICHO MOKa3BaT yBEJIMYCHHUE Ha 3aTyOWTE B CPaBHCHHE
C TAaCTIOPTHUTE JTaHHU, TIPEIOCTABCHH OT 3aBoja npow3Boauten. [IpuunHuTe 3a
YBEIMYCHUETO Osfxa aHaJM3UpaHW W CpPaBHEHU 3a JBa pa3IMYHU BHUAA
TpaHc(HOPMATOPHU HAMOTKH, NpousBeneHu npeau u ciea 2000 r. YeennueHuero
Ha 3aryOuTe MpHu KbCO ChEIMHEHUE 3a TIEPUOM OT TIET TOJIMHU 1% € OIpeIesICHO
C TMOMOIITa Ha MeToJa Ha Hal-MaJKuTe KBaapard. Bb3 ocHoBa Ha
CTaTUCTUYECCKUTE JaHHW OT M3MEPBaHUATA € TPEAJIOKEH MOJIEN 33 M3UMCIISIBAHE
Ha 3aryOuTe Ha MeJ 4pe3 JIMHEWHa 3aBUCUMOCT U €KCIIOHEHIMaTHa (PyHKIIMS.
[IpoBenenoTo w3cieaBaHe TOKa3Ba Jo0pa TOYHOCT Ha IpeaJioKeHaTa
anpOKCUMAIIHSL.

I'7.7 ‘Technical Economic Analysis of Utilization of Transformers Along a
Long Low Voltage Overhead Power Line."

B Ta3u crarus npenctaBiMe TEXHUKO-UKOHOMHMYECKM aHalIW3 Ha METoH 3a
oI00psIBaHE HAa KAYECTBOTO Ha €JIEKTPUYECKATa EHEPTUs B ABJITH €ICKTPHUUECKU
MpEXH HHUCKO HalpexeHue, 4pe3 cucrema or nosumasamm 0,4/0,95 kV u
nonHwmxkasamu 0,95/0,4 kV tpancdopmaropu. [lpensoxen e Mmojien 3a onpeaeisHe
Ha JOXOIHOCTTa Ha MHBECTHLMITA Ype3 HKOHOMHUYECKa LeieBa (QyHKIuS.
IIpencrasen e npumep.

I'7.8 “Mathematical Model for Balancing of Active Electric Distribution
Networks”.

Crarusita mnpeAcTaBs pa3padOTEHUs MaTeMAaTUYECKH MOJEI 3a CMECEHO
LIEJIOUUCIICHO JIMHEeHHO mnporpamupane (MILP) 3a mianupaHe u oOlleHKa Ha
KararuTeTa 3a ChbXpaHEHHE 3a MOCTUTaHe Ha aBTOHOMHOCT (OallaHCHpaHe) Ha
eHepruiiHa oOIHOCT, BKJIIOYBAIIa MPOU3BOAUTEINN, TOTPEOUTENN U TOTPEOUTENH
(prosumers) paboTely CBbP3aHU YPe3 CICKTPOPA3NPEACIUTEIHATA MpexKa. AKO
MO-CHEIUaTHO OOITHOCTTAa  BKJIIOYBA  BCHYKH  IOTPEOUTEIH Ha
pasnpeAenuTenHaTa Mpexka, TS MOXE Ja Ce€ pasmiexJa KaTo aBTOHOMHA
(BpTpemHO OanlaHcupaHa) pasnpeaenuTenHa Mpexa. VMaliku mpenBua TakaBa
Mpeka, HHE ONMHCBaME KaK HEOOXOIWMHTE WHCTAIMPAHU TMPOW3BOICTBCHH U
CKJIAJIOBH MOIIIHOCTH MOTAT Ja ObJaT OIEHEHU Bh3 OCHOBAa Ha XapaKTEPHUTE
CE30HHM JIHEBHM KpPWBH Ha HATOBAPBAaHE/TIPOM3BOACTBO Ha OOIIHOCTTA U
CHOTBETHHSI THEBEH WHTEH3UTET HA HATMYHUTE CHEPTUHHU pecypcu. MonensbT €
M3TPAJICH C MIOMOIITA Ha CHCTeMaTa 3a o010 anredpuaHo moaenupane (GAMS).
[IpencraBen e uucneH npumep U € o0ChAECHO perieHueTo. [IpegocraBenu ca
HSIKOW BB3MOYKHU PA3IIHUPCHHUS.



I'7.9 "Effects of Contingency Overheating of Hermitized Distribution
Transformers."

B HacTosmara ctatus € mpecTaBeHO 3CIeIBaHe Ha MPOIbDKATETHATa paboTa
Ha XEPMETUYHO 3aTBOPEHH MACICHHU TpaHC(HOpPMATOpH, MOMJIOKEHU HA CHUITHO
ACMMETPUYHM HATOBApBaHUSI U YECTU KbCH ChEIUHECHUS. BbBeleH € mMomen 3a
OIICHKA Ha pHCKa 3a TpaHc(hopMaTropa Bb3 OCHOBA Ha CIICNU(DUIHUTE YCIOBHS HA
MpekaTa HHUCKO HampexeHue. JlajeH e mnpuMmep 3a OIlleHKa Ha TUla
TpaHchopMarop cropea KOHKpPETHHUTE YCJoBUs Ha paborta. [IpeaumcTBara Ha
XEpPMETUYHO 3aTBOPEHUTE TpaHCHOpMATOPH Ca HEOCIOPUMH TPHU PEKUM Ha
paboTa Mpu HOpPMaJIHU eKCIUloaranoHHu ycioBus. [Ipu paGoTta B yTexHEHU
KJIIMMaTUYHH YCJIOBHS 32 MIPEANOYUTAHE € TpaHCHOPMATOp C Pa3LIUPUTENICH Ch].
IIpencraBeHusAT MOAEN 3a OLIEHKA HA MPEKOBHUSI PUCK JaBa Bb3MOKHOCT Ha
pasnpeeIuTeTHUTE IPYKECTBA J1a ONIPEACIIAT BUia Ha TpaHchopMaTopa HE CaMo
3a HOBOM3rPaJeHU MPEXKU, HO U 32 ChIIECTBYBAILIH.

I'7.10 "Problems with measurement at the borders between electricity
transmission and distribution networks in Bulgaria."

CrarusiTa onucBa BaXKHU MPOOJIEMH, CBbP3aHU C U3MEPBAHETO HA CHEPTHUSITA,
MpeHeceHa Mpe3 TPaHUuIIMTE Ha TPEHOCHOTO MPEANPUATUE U PA3NPEACIUTCIHUTE
npeanpusTys B bearapus, KakTo v ipe3 pasnpeaeauTeTHuTe Mpexu. [Ipennoxen
¢ edeKTHBEH MOAXOJl 32 TAXHOTO pelllaBaHe, KOWTO MO3BOJISIBA €ITHOBPEMEHHO
ompejieNisiHE Ha TMPEHECEeHaTa eJNEeKTPOEHEprys Mpu 3aryda Ha MPOU3BOIHO
U3MEpBaHe U JICCHO OTKpUBaHE Ha KpakOu Ha enekrpoeHeprus. [Ipencrasen e
IpUMeEp 3a U3YUCIISIBAHE HA 3aryOuTe Ha €JIEKTPUYEeCKa €HEepTusi B MOJCTAHIUSA
110/20 kV. IlpaBsT ce aHanu3u U C€ MPABST 3aKITIOYCHUSI.

I'7.11 "Study On Carbon Emissions Born During The Life Cycle Of
Distribution Transformers."

B Ta3u crarusa e pasmienaH akTyajeH NpoOsieM CBbp3aH ChC OTICISHETO Ha
BBIVIEPOJHU EMUCHM TPe3 KU3HEHUS IUKBJI Ha MACICHH pa3NpelesuTeHN
Tpancopmaropu. HampaseH e fgeraitjieH aHaau3 Ha MPOLIEHTHOTO ChOTHOIIICHUE
Ha BBIJICPOJHUTE EMUCHUHN B OCHOBHUTE €JIEMEHTH Ha MacjieHU TpaHchopMaropu
P MPOU3BOJICTBOTO, EKCIIOaTalusITa U peMoHT. [IpescTaBeH e Mojien 3a oleHKa
U CpaBHEHHE Ha BbIVIEPOAHUTE €MHUCHM NPU  BAPUAHTH 32 PEMOHT HaA
TpanchopMmarop WM 3aMsHa C HOB. Pa3rmienan e KOHKpETeH NpuMep 3a
tpanchopmarop 400 kBA cien nbaroronuiiiHa eKCIioaTalus v moBpeaa OTHOCHO
MO/INIOMAraHe Ha PelICHUETO 3a PEMOHT WJIM 3aMsIHA C HOB.

I'7.12 "On the Choice Between Composite and Glass Insulators for Overhead
Distribution Power Lines in Bulgaria,"

B cbBpeMeHHUTE pa3NpeaeauTeIHl eleKTponpoBoau B bwiarapus Obp3o
HAaBJIM3AaT pa3IMdYHA BHUJO0BC CIICMCHTH, ITPOU3BCACHU OT OJICKOTCHHW KOMIIO3UTHHU
Marcpualin C HO)IO6p€HI/I TEXHUYCCKHN ITapaMCTPHU. TakuBa el1eMEHTH BKJIIOUBAT



HOCCIIM W OIThBAaTEJIHUA M30JIaTOPU 3a CPEIHO HANpPE)KEHUE, BEHTUJIIHH OTBOIIH,
CTBJI0OBE U JIp. B crarusaTa ¢ HalpaBeH aHaIM3 Ha MPUIOKUMOCTTA Ha CTHKICHH
¥ KOMITO3UTHH W30JIATOPH B pasNpeIeIUTeITHUTE MpeXkH y Hac. [IpeacraBenu ca
MPEIUMCTBATA U HEOCTATHIUTE Ha TO3U THII €JIEMEHTH BbB BPh3Ka C YCIOBHATA
Ha CGKCIUTOAaTalus W KIUMAaTWIHUS PaloH, Mpe3 KOATO MpPEeMUHAaBa TPaceTo Ha
elleKTponpoBoga. HampaBeHa € TEXHUKO-MKOHOMHYECKa OOOCHOBKa 3a
pPCHTAaOMITHOCTTa HAa HOBUTE KOMIIOHCHTH M € MpEIIOKEHa METOAHWKa 3a
NOJITIOMaraHe Ha paslpeneIuTeTHUTe Apy>KeCTBa MPH U300pa Ha MOIXOSII THIT
U30J1aTOP.

I'7.13 "Use of Energy Storage Systems in Electrical Distribution Networks -
Review,"

B cBeroBeH Mmamal mnpe3 NOCIEAHUTE TOAMHU CE€ NPABIT 3HAYUTEIHU
IPOYYBaHHs, KOHCTPYHMpaHE, INPOU3BOACTBO 3a PAa3BUTHE W H3IIOJI3BAHE Ha
Bb300HOBsieMU eHepruitHu u3toununn /BEW/. OcHoBHa mpuuMHa €
3aMBbpCABAHETO HA OKOJIHATA CPela — BOAA, Bb3yX M IOYBA ITPU U3MOJI3BAHETO HA
KJIACUYECKUTE TEXHOJIIOT MU 33 POU3BOACTBO Ha EJIeKTpHUecKa eHeprus. Tpii Kato
BEW ca npecekiauByM U HENOCTOSHHU 3a OajlaHCHpaHE Ha TSIXHOTO y4acTHE B
enexkrpoenepruiinara cuctema /EEC/ ce Hamara usnon3BaHe Ha 3amacsBalliu
cucteMu /3amacurteny/. B Hacrosmiara craTusiTa € HalpaBeH aHalW3 Ha
CBBPEMEHHUTE BE3MOKHOCTUTE 32 U3M0JI3BAaHE HA OCHOBHUTE BUJIOBE 3alIaCUTENH
Ha eJeKTpuyecka eHeprud. lIpencraBeHn ca NPWIOKEHHTA HA 3allaCUTEIN B
€JIEKTPOPA3NPEACIIUTETHUTE MPEXKU WM BIUSHHUETO WM BBPXY KadeCTBOTO Ha
€JIEKTpUYECKaTa CHEPrusl.

I'7.14 "Features in compensating reactive capacitive energy in medium
voltage networks."

JIOKyMEHTBHT pa3miekaa WHOBATUBEH TMOAXOA 3a OrpaHUYaBaHe Ha
KOMYTAIlMOHHOTO TIpEHAaIpeXeHne OT IIYHTOBU peakropu MYV, kouto ce
MOHTUpAT BbB BB3JIOBU Pa3Npe/eUTEIHN CTaHIMU. ToBa € HampaBeHO upe3
MpoMsiHa Ha TOJIEMHWHATa M €CTECTBOTO Ha TMPEBKIIOYBATENIs Ha TOK,
HEOOXOJUMUTE €J1. U TEXHOJIOTUYHU 3alUTUTE, KAKTO U TEXHUTE HACTPOMKH.
OCHOBHUTE KOMIIEHCATOPH, M3IOJI3BAHU Ha TO3W €Tall, ca LIYHTOBU PEAKTOPH.
[Ipu mpeBkiItOYBaHE Ha MIYHTOBH peakTopu MV TpsbBa nma ce KOHTpoJupa
MIPEHAIPEKEHNETO NpU MNpeBKItouBaHe. [Ipennoxkenara onuus 3a NpomMsiHa Ha
€CTeCTBOTO U TOJIEMHWHATa Ha W3KIIOYEHUS TOK € J00po pelieHue 3a
pasnpenenuTesIHd CUCTEMH, KOUTO MO3BOJISIBAT MPEKHCBAHUS HA 3aXPaHBAHETO 3a
no-majuko ot 200 ms.

I'7.15 "Overview on Contemporary Constructions of High Voltage Cables,"

C TeXHOIOTMYHOTO Pa3BUTHUC Ha HM30JIAMOHHHUTC MAaTrCpualii, HU3IOJI3BAHU B
IIOA3EMHUTE KaOeTHu JJUHUH, TC MPCTHPIABAT 3HAYUTCIHO HOI[O6peHI/Ie B
CKCINIOATAIIMOHHUTC CH XapaKTCPHUCTUKHU. Bucoxure pa3xoau, CBBpP3aHU C



IIPOM3BOACTBOTO M €KCIUIOATallMsITa Ha MAaCJIOHAITBJIHEHUTE KaOeau U OT JIpyra
CTpaHa HAJIMYMETO HAa HOBH MOJEPHH TEXHOJIOTHMH Ha CYXUTE HW30JIAIIMOHHU
Marepuaiu, Chb3laBaT MOAXOSIIM MPEANOCTaBKU 3a IIMPOKOTO HABIM3aHE HA
KaOeIuTe ¢ yChBBPIIICHCTBAHA M30anus. JlHec kabenuTe 3a BUCOKO HAIPEIKEHUE
Morar Jia ObJIaT MPOU3BEACHH C U30JIAIIMOHEH MaTepHa OT MOJIMETUIICH ¢ HACKA
mabTHOCT (LDPE), mnonuerunen c¢ Bucoka masTHOCT (HDPE), erunen-
nponuieHoB kayuyk (EPR), Bucoxoerwien-nponuienoB kayuyk (HERP) u
KpbcTocaHo cBbp3aH mnojuetuiieH (XLPE). Koncrpykiusta Ha CbBpEeMEHEH
Ka0eJl 32 BUCOKO HaIpeKeHUE Ce ChCTOM OT: MPOBOJHUK, IMOTYMPOBOAUM €KpaH
Ha TIPOBOJHHKA, H30JallMsl, TMOJYNMPOBOAMM €KpaH Ha H30JIalMATa, MeTallHa
00BHWBKa WJIM €KpaH (I KOMOMHAIIMS OT JIBETE), BOIO- OJIOKUpAII] CJION, KaOeHa
OpoHs W BBHIIIHA 0OBMBKA. B crarmsTa ce pasmiexaar CloeBeTe, U3rpaxkaaliu
CTPYKTypaTa Ha KabOeauTe, KakKTO W TeXHUTe (YHKIMH 3a OCUTypsBaHE Ha
HaJIeXKHA eeKTpruyecka padora. OnrMcaHu ca OCHOBHUTE IapaMeTpy Ha BCEKU
KaOeJIeH CJIOM.

I'7.16 "Methods for Metal Screens Bonding of High Voltage Cable Lines,"
Tazu cratus pasmwiexna BBIPOCH, CBbpP3aHU C NPOECKTUPAHETO U
€KCIIOATalMATa Ha MOA3EMHU KaOEJTHU €JIEKTPOIPOBOIU C BUCOKO HAIIPEKECHHUE.
Moxe ©Ou egHa OT  Hal-BaXHUTE  XapaKTCPUCTUKH,  OMNPEACIISIIN
EKCIUIOATAllUOHHUTE XapaKTEpPUCTUKU Ha KaOETHUTE EJNEKTPONPOBOIAH, €
CBbp3aHa C BB3IPHUETHUS METOJ 32 3a3€MsIBaHE Ha METAJIHUTE €KpaHU (Hapu4yaHU
ChILI0 OOBUBKH), UHTETPUPAHU B KOHCTPYKIMATA HA KaOena. ChLIECTBYBAILUTE B
MOMEHTA METO/IU 32 3a3€MsIBaHE BKJIKOUBAT: €IHOTOYKOBO CBBbP3BAHE, ABYCTPAHHO
CBbp3BaHE U 3a3e€MsIBaHE HAa KaOEJIHUTE EKpaHU upe3 TPaHCIOHUpaHe (pecuyaHe
Ha eKpaHUTe Ha oTAenHuTe (a3 Ha JajJeH KaleleH eJIeKTPOIPOBO).
JIOIBIHUTEIHU METOAM ChUIO Morar Ja ObAaT NpUeTH, Karo Ce H3IOoJ3Ba
KOMOMHALIMSITA OT TOPHOTO - HAIIPUMEP U3MOJI3BAHETO HA €IHOTOYKOBO CBbP3BAHE
Ha METAJIHUTE KaOeJTHU €KpaHu 3a JaJIeH Y4acThK OT KaOeJlHa eJIeKTpONpOBOAHA
JUHUSA, KOMOMHUPAHO C TPAHCIOHUPAHE HA EKPAHUTE 32 OCTAHAIUTE CeKIuu. B
MpaKkTUKaTa TEPMUHBT KPHCTOCAHO CBBP3BAHE YECTO CE€ U3MON3Ba 3a
TPAaHCIIOHMpPAaHE Ha KaOeJIHWTE eKpaHu 3a oTaenHute Qaszu. To3u Meron uma
IIMPOKO MPUJIOKEHHE B HAIIM AHU. TeXHOJIOrusTa 3a KpPhCTOCAHO CBbP3BaHE HA
KaOeJIHUTEe €KpaHU MOXKE J]a Ce OCBIIECTBH MO0 JBa HAYMHA — Ype3 HEMPEKbCHATO
TPAHCIOHMPAHE WJIM YPE3 CEKUMOHHO TPAHCIIOHUPAHE HA EKpaHa.

I8 IIpoGiiemMmn Ha M3MepPBAHETO HA MPEIABAHATA €JIEKTPOCHEPTHsl MeEKIY
ECO-EAJl u ejekTpopa3mnpeaejuTeJTHUTE APYKeCTBAa, KAKTO M Mpe3
pasnpeneauTeJTHUTE MPexu"

B cratusta ca ommcanu BaxXHW MPOOJIEMH CBBP3aHM C HW3MEPBAHETO Ha
npefaBaHaTa  €HEpPrus  Npe3  TPaHUIUTE  MEXKIy  NPEHOCHOTO U
pa3npeneNuTeIHUTe MPEANPUATHS, KaKTO ¢ Tpe3  pa3npeacIUuTeITHUTE
eJNeKTpruUecKu Mpexu. [IpennoxkeH € palnroHaieH MOAXOJ 3a PEIIaBaHETO MM,



KOMTO €IHOBPEMEHHO JaBa BB3MOXKHOCT 3a OIpEACiIsiHE Ha IpeJaBaHara
CJICKTPOCHEPIrUsl IpU OTNAJaHE Ha IPOU3BOJIHO HU3MEpPBaHE, KAaKTO M 3a
e(eKTUBHO OTKPUBAaHE Ha KPAXKOHUTE HA eNeKTpoeHeprus. TpyabT € ¢ mpUiioKeH
Y METOAMYECKH IPUHOC.

C yBaxxeHue:
23.01.2024 r. /r1. ac. n-p B.Atanacos/
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I. GENERAL CHARACTERISTICS OF THE SCIENTIFIC WORKS

For participation in the competition, 20 scientific publications have been submitted, meeting
the respective minimum requirements. These include one monograph (Indicator B3), one
published book based on a defended dissertation (Indicator G6), 17 scientific publications
(Indicator G7), and one publication (Indicator G8), of which the candidate is the first author in
12 scientific publications. All the listed publications below have not been presented in the
procedure for the educational and scientific degree "Doctor."

II. INDICATOR B3: SUMMARY OF THE MONOGRAPH

Velichko Atanasov, "MODERN TECHNOLOGIES IN DISTRIBUTION NETWORKS,"
Technical University Sofia, 2023, ISBN: 978-619-167 540,
[https://plus.cobiss.net/cobiss/bg/bg/bib/64923400](https://plus.cobiss.net/cobiss/bg/bg/bib/64
923400)

This monograph is dedicated to the study of global developments in distribution networks and
systems, as well as the transition to the digitalization of key elements and activities related to
the operation and maintenance of distribution networks in Bulgaria. The content is structured
into twelve chapters.

The first section presents the modern power system of Bulgaria, evaluating the current state
of electricity production and consumption, while reflecting on the capacities of connected
generation facilities. Summarized are the number and lengths of many constructed energy
facilities. The second section reviews the parameters of various types of electrical networks,
formulates the stages of their development, and specifies the legal regulations and requirements
for the reliability and profitability of distribution networks. It also introduces the main
configurations of operational schemes for flexibility in power distribution. The third section
introduces modern digitalization systems in distribution networks through descriptions of
technical data on remote control and monitoring systems. Emphasis is placed on remotely
controlled breakers, remote power disconnectors, aerial and cable remote indicators, and
systems for remote measurement and data management. The fourth section reviews the main
structural elements and parameters of electrical networks. Presented are modern elements made
of lightweight composite materials, methods of placing insulators and conductors, safe working
techniques, and key elements for using twisted insulated conductors, disconnectors, and
breakers. The fifth section examines grounding methods, types of ground electrodes,
permissible resistance values, and inspection periods. The sixth and seven section discuss



modern types of complete distribution devices and transformer substations, describing
innovations in the production and implementation of modern transformers, as well as associated
challenges. The eighth and nine section present photovoltaic systems, their construction
stages, legalization, and integration into distribution networks. Issues related to contemporary
requirements for electricity quality, key indices, and parameters are discussed, with examples
provided for calculation and improvement. thoroughly groups and summarizes technical
electricity losses. A classification of the types of losses is provided, examples for calculation
are presented, and variations of losses from renewable energy sources connected at different
points in the network are explored, along with methods for their reduction. the tenth section
address current maintenance of distribution networks and systems and modern structural
elements for bird protection.

The topics are illustrated with 39 photographs, 24 graphical images, and 36 tables. A total of
76 authors are cited.

[11. LIST OF PUBLICATIONS AND SUMMARIES - Indicator G6:

“LOSSES IN ELECTRIC DISTRIBUTION NETWORKS *
Technical University - Sofia, 2017, p. 146, ISBN 978-619-167-287-5
https://ras.nacid.bg/dissertation-preview/70585

The monograph presents the most important part of the world's knowledge about active
power losses in its distribution, accumulated over 130 years. It starts with an introduction,
which describes the main features of the electricity distribution networks, incl. the parameters
of the elements and their operation.

The first section defines the physical and economic nature of power and energy losses
in power grids. It shows the classification of total active power losses in electricity distribution
networks according to their physical nature. The approaches, methods and means for
determining the categories and types of losses for different dimensional or operational purposes
are set out. Described is the popular meaning of the concept of electricity theft, the legal
meaning of the concepts of theft and fraud, and anti-theft measures. The economic nature of
losses is analyzed as a measure of the economic efficiency of electricity distribution. The
criterion of optimal loss rates as an equation of the cost of losses growth and the cost increase
to reduce these losses is highlighted. The importance of efforts to reduce losses is analyzed.

The second section is dedicated to regulatory requirements on losses. The most
important texts of normative acts concerning the electricity losses at the level of the European
Community and in our country are analyzed. The weaknesses of the Methodic for determining
the allowable amount of the technological expenditures of electricity in transmission and
distribution of electric energy, adopted by the decision of SEWRC No. 69 of May 10, 2012 as
an attempt to rate the losses in our country through by-laws. Adduced are the texts of the
Electricity Trading Rules, which regulate part of the matter for losses, as well as the atempt of
the Ordinance No. 3 on the Structure of Electrical Installations and Electricity Lines to regulate
the experimental determination of the resistances of important elements of the medium voltage
networks, but through this and the technical losses themselves.

The third section looks at the existing organization for determining total losses in
electricity distribution companies. Significant weaknesses have been identified.



The fourth section analyzes the measurement of the electricity at the boundaries with
the power transmission network of ESO EAD. Vulnerabilities of Electricity Measurement Rules
have been identified and the Energy and Water Regulatory Commission is recommended to
amend them in order to cease the transfer of ESO losses to electricity distribution companies
and the benefit of third parties.

The fifth section is dedicated to the problem of so called “"redundant meters". After its
identification and analysis, it was concluded that the "redundant meters” were systematically
ignored, as well as the recommendation to supplement the Electricity Measurement Rules by
obliging the distribution companies to install “redundant meters” on the terminals from the
substations, at the entrances and exits of transformer substations (by branch of the LV network)
and a common electricity meter in the box supplying multiple users.

The sixth section describes the historical development of approaches, methods and
means for determining losses in power distribution networks around the world. The search for
and use of original sources more than a century ago has enabled the Bulgarian electricity
community to get acquainted with the historical wealth of pioneering approaches and methods
and to pilot the reader through their chronological development. At the end of the historical
review and analysis of the approaches and methods, a humber of conclusions were drawn
regarding the accuracy and acceptability of the various described methods in competition with
the possibilities created by modern smart meters and advanced systems. It is concluded "... that
the time of approximate calculation of technical losses (according to a number of assumptions
in the computational models imposed due to lack of reliable measured data on the flow of
energy and the physical parameters of each element and each section of the electricity
distribution networks) has passed. ... The time has come for calculating the individual losses
on each individual cable or air section (separately for the medium and low voltage terminals)
and for the transformers connecting them, as well as the individual losses for each user
deviation and dashboard."

Also important is the detailed description in seventh section of unfortified models for
calculating the technical losses of active power and energy in the elements of the electricity
distribution networks. They allow the calculation of instantaneous or integrated per hour, per
day, per month technical losses of six types of network elements: medium voltage network,
transformer substations and substations, low voltage network (for consumers and/or street
lighting), user deviations, electricity meters and other technical losses. The exposition of the
modeling process is complemented by a detailed description of the input data selection and a
description of the algorithms for calculating the technical and non-technical losses according to
the targets set for the accuracy and time of the loss calculation. The applicability of symmetric
and unbalanced models is analyzed. Various computing environments have been explored. The
whole section is illustrated with fixed examples from real networks.

The eighth section describes the authors' empirical Analytical-Empirical Model for
Calculation of Annual Technical Losses on Electricity Distribution Networks, which aims to
estimate or forecast the annual technical losses of active energy on the medium and low voltage
networks of the Operational Centers in the cases where the more precise models described in
the seventh section can not be applied. In this model, the annual technical losses in each
operating center represent the sum of the annual losses in four averaged elements of the



respective power distribution network (MV power lines, transformer substations, LV power
lines and user deviations), which are calculated by mathematical formulas.

The ninth section is devoted to operational measures to reduce losses that are
distinguished from investment or policy measures. It is proposed to draft a plan for the
development of the potential of a distribution company to reduce electricity losses.

The transition to a smart grid and automated loss surveillance is described in the tenth
section of the book. A new functionality in network management is introduced after the
introduction of smart elements and above all smart meters. It is argued that there is a need to
review the SEWRC's decision on the state of implementation of smart metering systems in the
country. Attention is drawn to the fulfillment of the minimum requirements for smart meters
and measuring systems regulated in Recommendation 2012/148/EC on the preparations for the
dissemination of smart metering systems and Recommendation 2014/724/EC on the model for
the identification of the impact of smart data protection networks and smart measurement
systems. This section concludes on the need for state authorities and distribution companies to
concentrate their activities on introducing more complete and more advanced systems for the
collection, processing and use of electrometer data, complementing the existing SCADA, SAP,
AMI to automated control over the operation of networks, including all types of losses.

The book concludes with summary conclusions and suggestions to the electricity
distribution companies and to the EWRC, which deal with loss reduction activities.

The scientific contributions of the monograph are as follows: 1. An original
methodology has been developed for accurate determining the active power and energy losses
in electric distribution companies for different periods - from real time to year; 2. A detailed
tool for the implementation of the methodology, including models of the elements of medium
and low voltage distribution networks for the main activity of the methodology, has been
developed; 3. An analytical-empirical model has been developed to estimate the annual
technical energy losses of each operational area during a transitional period during which the
electricity distribution companies are not yet prepared to fully implement the methodology by
accurately determining the real-time loss.

The scientifically applied contributions are: 1. A scientifically justified transition to
automated real-time loss monitoring and a draft plan for developing the potential of the
electricity distribution companies for the application of the methodology. 2. In the Bulgarian
scientific circles some original world pioneering works have been introduced and elucidated on
the study and calculation of technical losses in power distribution networks.

The applied contributions consist of the confirmation evidence obtained on the
suitability of the models developed and the overall proposed methodology for determining
active energy losses for the leaked hours in extended real-time or for each day after its expiry
or for each month or for the whole year as well as for predicting future losses. Also, in proposing
changes to the regulatory documents, proposing specific improvements in the activities of the
electricity distribution companies in terms of loss reduction, as a result of which the business
performance of the enterprises and the quality of the distributed electricity will be improved.



IV. LIST OF PUBLICATIONS AND SUMMARIES - Indicator G7:

A list of scientific publications that are refereed and indexed in globally recognized scientific

information databases.

Ne

Title of Publication

Point

I'7.1

V. Atanasov and E. Mechkov, "Technical Economic Analysis Concerning
Connection Groups of Distribution Transformers in Bulgaria," 2024 23rd
International Symposium on Electrical Apparatus and Technologies (SIELA),
Bourgas, Bulgaria, 2024, pp. 1-5, doi: 10.1109/SIELA61056.2024.10637866.
ISBN 979-835038236-5
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85203806126&origin=resultslist

SCOPUS

20

7.2

Atanasov, Velichko, and Dimo Stoilov. "Idle Running Losses in Medium
Voltage Overhead Power Lines." 2022 V International Conference on High
Technology for Sustainable Development (HiTech). IEEE, 2022. ISBN 978-
166546119-1 DOI10.1109/HiTech56937.2022.10145543
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85163301997&origin=resultslist

SCOPUS

20

73

Atanasov, Velichko, and Dimo Stoilov. "Influence of the Asymmetrical Load
on Losses in Low Voltage Network." 2022 V International Conference on
High Technology for Sustainable Development (HiTech). IEEE, 2022. ISBN
978-166546119-1 DOI 10.1109/HiTech56937.2022.10145568
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85163326581 &origin=resultslist

SCOPUS

20

I'7.4

Atanasov, Velichko, and Dimo Stoilov. "Determining the Places for
Installation of Remote Power Disconnectors in Overhead Power
Lines." 2022 22nd International Symposium on Electrical Apparatus and
Technologies (SIELA). IEEE, 2022. ISBN 978-166541139-4

DOI 10.1109/SIELA54794.2022.9845755
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85137612309&origin=resultslist

SCOPUS

20

I'7.5

Atanasov, Velichko, Dimo Stoilov, and Emil Mechkov. "Changes of iron losses
during the service of distribution transformers." 2022 14th Electrical
Engineering Faculty Conference (BulEF). IEEE, 2022. ISBN 978-166549026-9
DOI 10.1109/BulEF56479.2022.10021176
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85147845363 &origin=resultslist

SCOPUS

13

I'7.6

Atanasov, Velichko, Dimo Stoilov, and Nikola Nikolov. ""Changes of copper
losses during the service of distribution transformers." 2022 V International
Conference on High Technology for Sustainable Development (HiTech). IEEE,
2022. ISBN 978-166546119-1

13



https://www.scopus.com/record/display.uri?eid=2-s2.0-85203806126&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85203806126&origin=resultslist
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DOI 10.1109/HiTech56937.2022.10145551
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85163406112 &origin=resultslist

SCOPUS

7.7

Atanasov, Velichko, and Dimo Stoilov. "Technical Economic Analysis of
Utilization of Transformers Along a Long Low Voltage Overhead Power
Line." 2023 18th Conference on Electrical Machines, Drives and Power
Systems (ELMA). IEEE, 2023. ISBN

979-835031127-3 DOI 10.1109/ELMA58392.2023.10202422
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85169443479&origin=resultslist

SCOPUS

20

I'7.8

Botev, M., Altaparmakov, 1., Atanasov, V., & Stoilov, D. (2023, September).
Mathematical Model for Balancing of Active Electric Distribution
Networks. In 2023 15th Electrical Engineering Faculty Conference (BulEF)
(pp- 1-5). IEEE. ISBN 979-835032653-6

DOI 10.1109/BulEF59783.2023.10406269
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85185702322 &origin=resultslist

SCOPUS

10

7.9

Atanasov, Velichko. "Effects of Contingency Overheating of Hermitized
Distribution Transformers." 2023 15th Electrical Engineering Faculty
Conference (BulEF). IEEE, 2023.

ISBN 979-835032653-6 DOI 10.1109/BulEF59783.2023.10406258
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85185720309&origin=resultslist

SCOPUS

40

I'7.10

Atanasov, Velichko, and Dimo Stoilov. '""Problems with measurement at the
borders between electricity transmission and distribution networks in
Bulgaria." 2023 18th Conference on Electrical Machines, Drives and Power
Systems (ELMA). IEEE, 2023. ISBN979-835031127-3 DOI
10.110958392.2023.10202225
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85169478921 &origin=resultslist

SCOPUS

20

I'7.11

Atanasov, Velichko, and Dimo Stoilov. "Study On Carbon Emissions Born
During The Life Cycle Of Distribution Transformers." 2023 15th Electrical
Engineering Faculty Conference (BulEF). IEEE, 2023. ISBN 979-835032653-6
DOI 10.1109/BulEF59783.2023.10406270
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85185729070&origin=resultslist

SCOPUS

20

'7.12

V. Atanasov, N. Nikolov and D. Stoilov, "On the Choice Between Composite
and Glass Insulators for Overhead Distribution Power Lines in Bulgaria,"
2024 16th Electrical Engineering Faculty Conference (BulEF), Varna, Bulgaria,
2024, pp. 1-5, doi: 10.1109/BulEF63204.2024.10794956. ISBN:979-8-3503-
9167-1

SCOPUS

13
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M. Botev, D. Stoilov, V. Atanasov and I. Altaparmakov, "Use of Energy
Storage Systems in Electrical Distribution Networks - Review," 2024 23rd

713 International Symposium on Electrical Apparatus and Technologies (SIELA), 10

Bourgas, Bulgaria, 2024, pp. 1-7, doi: 10.1109/SIELA61056.2024.10637824.
ISBN 979-835038236-5 DOI 10.1109/SIELA61056.2024.10637824
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85203804308&origin=resultslist

SCOPUS

Dobrilov, Daniel, Velichko Atanasov, and Petar Danchev. ""Features in

[7.15 | compensating reactive capacitive energy in medium voltage 13

networks." 2018 10th Electrical Engineering Faculty Conference (BulEF).
IEEE, 2018. 8646922 ISBN 978-153867565-6

DOI 10.1109/BULEF.2018.8646922
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85063237497 &origin=resultslist

SCOPUS

N. Nikolov, V. Atanasov and D. Stoilov, "Overview on Contemporary

I'7.16 | Constructions of High Voltage Cables," 2024 16th Electrical Engineering 13

Faculty Conference (BulEF), Varna, Bulgaria, 2024, pp. 1-9, doi:
10.1109/BulEF63204.2024.10794953. ISBN:979-8-3503-9167-1
SCOPUS

[7.17 | Bonding of High Voltage Cable Lines," 2024 16th Electrical Engineering

N. Nikolov, V. Atanasov and D. Stoilov, ""Methods for Metal Screens

Faculty Conference (BulEF), Varna, Bulgaria, 2024, pp. 1-9, doi: 13
10.1109/BulEF63204.2024.10794862. ISBN:979-8-3503-9167-1
SCOPUS

"Dimo Stoilov, Velichko Atanasov, Nikola Nikolov, Ivan Zagorchev
"PROBLEMS OF MEASURING THE ELECTRICAL ENERGY 5
TRANSMITTED BETWEEN ESO-EAD AND DISTRIBUTION COMPANIES,
AS WELL AS THROUGH DISTRIBUTION NETWORKS"

Yearbook of the Technical University — Sofia, Volume 67, Issue 1, pp. 137-142, 2017,
ISSN 1311-0829

G7.1: Technical Economic Analysis Concerning Connection Groups of Distribution
Transformers in Bulgaria

Over forty thousand power transformers operate in the Bulgarian power distribution system.
This article examines current issues related to the behavior groups of the winding connections
of distribution transformers and transformers under strong asymmetric loads and emergency
modes in low-voltage networks. Transformers with a Dyn connection group are the most
common in the distribution networks in our country. Transformers with a capacity of up to 100
kVA are manufactured using the Yzn connection, all other transformers with a capacity of over
100 kVA are manufactured with the Dyn connection group. This distinction is introduced due
to the fact that small power transformers often operate in modes with high asymmetry of phase
loads. The increase in loads and the inclusion of increasingly nonlinear loads in the network
require a change in this separation criterion. The behavior of transformers of the two main types
of winding connections under the influence of asymmetric currents and short circuits in low-
voltage networks is analyzed. A technical and economic analysis of the profitability of two
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main types of connection under conditions of different operating modes is made and a model
for determining the connection of the windings in relation to the operating mode of the low-
voltage network is proposed. Examples of determining the connection groups according to
positive criteria are presented.

G7.2: Idle Running Losses in Medium Voltage Overhead Power Lines

This article examines the issue of electrical energy losses associated with the active
conductivity of medium-voltage overhead power lines during no-load operation. Experimental
measurements were performed, and a calculation model was proposed. Transverse active power
losses during no-load operation of medium-voltage overhead power lines (20 kV) in Bulgaria
vary from 0.010 to 0.455 kW/km depending on the type of insulators used, meteorological
factors (the climatic region through which the power line route passes) and the degree of
pollution. The proposed empirical dependence makes it possible, knowing the annual
applications of current meteorological conditions for the route of a specific distribution power
line, to estimate the transverse losses for the time of its operation and on this basis to draw a
conclusion about the amount of losses due in the power line.

G7.3: Influence of the Asymmetrical Load on Losses in Low Voltage Network

In this article, we present current models for determining active power losses in low-voltage
electrical networks. We show how they are applied to assessments of asymmetrical loads. We
give a short illustrative example of the effect of equalizing phase loads in a low-voltage
electrical network. The asymmetrical load of individual phases is of significant importance for
the level of total losses in networks. It is due to the zero and negative sequence currents caused
by the different types and random changes in the loads in the network. This asymmetry should
be monitored. Symmetrizing (redistribution between phases) of loads is a measure that can
significantly reduce technical energy losses. A technical and economic assessment of the
effectiveness of this measure should be carried out, depending on the specific conditions.

G7.4: Determining the Places for Installation of Remote Power Disconnectors in
Overhead Power Lines

This paper describes an efficient optimization approach for determining suitable locations for
installing remote power disconnectors in medium voltage (MV) overhead power lines, as well
as for assessing the benefits of their use. The objective function of the mathematical model
reflects, on the one hand, the costs of purchasing, installing, telecommunications and
maintaining these devices, and, on the other hand, the reduction of the costs of undelivered
electricity resulting from the use of these devices. An example of applying the optimization
approach to a real power line is presented, which illustrates the ease and convenience of its use.

G7.5: Changes of Iron Losses During the Service of Distribution Transformers

This article examines the issue of increased losses of electrical energy in the iron cores of
power transformers as a result of prolonged operation. A generalized analysis of the results of
measuring the losses of 200 pcs. power oil transformers after prolonged operation has been
made. The results categorically show an increase in losses proportional to the duration of
operation compared to the passport data provided by the manufacturer. The reasons for the
change have been analyzed, compared with the different types of magnetic circuits and
materials for their manufacture. Based on the statistical data from the measurement, an



indicative function reflecting the increased losses compared to the years of operation has been
proposed. An example of calculating the losses of a transformer in operation for 50 years and
the profitability of replacing it with a new transformer is presented.

G7.6: Changes of Copper Losses During the Service of Distribution Transformers

This article addresses the issue of the increase in electrical energy losses in copper of power
transformers as a result of prolonged operation. It is part of a series of articles on the change in
losses in transformers as a result of prolonged operation. A generalized analysis of the results
of measuring losses for 200 pcs. of power oil transformers after prolonged operation is
provided. The results clearly show an increase in losses compared to the passport data provided
by the manufacturing plant. The reasons for the increase were analyzed and compared for two
different types of transformer windings manufactured before and after 2000. The increase in
short-circuit losses for five-year periods r% e was determined using the least squares method.
Based on the statistical data from the measurements, a model for calculating copper losses using
a linear dependence and an exponential function was proposed. The conducted study shows
good accuracy of the proposed approximation.G7.7: Technical Economic Analysis of
Utilization of Transformers Along a Long Low Voltage Overhead Power Line

G7.8: Mathematical Model for Balancing of Active Electric Distribution Networks

The paper presents the developed mathematical model for mixed integer linear programming
(MILP) for planning and estimating storage capacity to achieve autonomy (balancing) of an
energy community including producers, consumers and prosumers operating connected through
the electricity distribution network. If in particular the community includes all consumers of
the distribution network, it can be considered as an autonomous (internally balanced)
distribution network. Considering such a network, we describe how the required installed
generation and storage capacities can be estimated based on the characteristic seasonal daily
load/production curves of the community and the corresponding daily intensity of the available
energy resources. The model is built using the General Algebraic Modeling System (GAMS).
A numerical example is presented and the solution is discussed. Some possible extensions are
provided.

G7.9: Effects of Contingency Overheating of Hermitized Distribution Transformers

This article presents a study of the long-term operation of hermetically sealed oil transformers
subjected to highly asymmetrical loads and frequent short circuits. A model for assessing the
risk of the transformer based on the specific conditions of the low-voltage network is
introduced. An example of assessing the type of transformer according to specific operating
conditions is given. The advantages of hermetically sealed transformers are undeniable in
operation under normal operating conditions. When operating in severe climatic conditions, a
transformer with an expansion vessel is preferable. The presented network risk assessment
model enables distribution companies to determine the type of transformer not only for newly
built networks, but also for existing ones.

G7.10: Problems with Measurement at the Borders Between Electricity Transmission
and Distribution Networks in Bulgaria

The article describes important problems related to the measurement of energy transmitted
across the boundaries of the transmission enterprise and distribution enterprises in Bulgaria, as



well as through the distribution networks. An effective approach to their solution is proposed,
which allows simultaneously determining the transmitted electricity in the event of loss of
random measurement and easy detection of electricity theft. An example of calculating
electricity losses in a 110/20 kV substation is presented. Analyses are performed and
conclusions are drawn.

G7.11: Study on Carbon Emissions Born During the Life Cycle of Distribution
Transformers

This article examines a current issue related to the release of carbon emissions during the life
cycle of oil-immersed distribution transformers. A detailed analysis of the percentage of carbon
emissions in the main elements of oil-immersed transformers during production, operation and
repair is made. A model for assessing and comparing carbon emissions in options for repairing
a transformer or replacing it with a new one is presented. A specific example of a 400 kVA
transformer after many years of operation and failure is considered to support the decision to
repair or replace it with a new one.

G7.12: On the Choice Between Composite and Glass Insulators for Overhead
Distribution Power Lines in Bulgaria

In modern distribution power lines in Bulgaria, various types of elements made of lightweight
composite materials with improved technical parameters are rapidly entering. Such elements
include medium-voltage support and tension insulators, valve taps, poles, etc. The article
analyzes the applicability of glass and composite insulators in distribution networks in our
country. The advantages and disadvantages of this type of elements are presented in relation to
the operating conditions and the climatic region through which the power line route passes. A
technical and economic justification for the profitability of the new components is made and a
methodology is proposed to assist distribution companies in choosing a suitable type of
insulator.

G7.13: Use of Energy Storage Systems in Electrical Distribution Networks — Review

In recent years, significant research, design, production and development and use of renewable
energy sources (RES) have been carried out worldwide. The main reason is the pollution of the
environment - water, air and soil when using classical technologies for the production of
electricity. Since RES are intermittent and unstable, in order to balance their participation in
the electricity system (EES), it is necessary to use storage systems (storage units). This article
analyzes the current possibilities for using the main types of electrical energy storage units. The
applications of storage units in electricity distribution networks and their influence on the
quality of electrical energy are presented.

7.14: Features in Compensating Reactive Capacitive Energy in Medium Voltage
Networks

The paper examines an innovative approach to limiting the switching overvoltage from MV
shunt reactors installed in nodal distribution stations. This is done by changing the size and
nature of the current switch, the required electrical and technological protections, as well as
their settings. The main compensators used at this stage are shunt reactors. When switching MV
shunt reactors, the switching overvoltage must be controlled. The proposed option to change



the nature and magnitude of the switched current is a good solution for distribution systems that
allow power interruptions of less than 200 ms.

G7.15: Overview on Contemporary Constructions of High Voltage Cables

With the technological development of the insulating materials used in underground cable
lines, they have undergone significant improvements in their operational characteristics. The
high costs associated with the production and operation of oil-filled cables and, on the other
hand, the availability of new modern technologies for dry insulation materials, create suitable
prerequisites for the widespread use of cables with advanced insulation. Today, high-voltage
cables can be manufactured with insulating material of low-density polyethylene (LDPE), high-
density polyethylene (HDPE), ethylene-propylene rubber (EPR), high-ethylene-propylene
rubber (HERP) and cross-linked polyethylene (XLPE). The construction of a modern high-
voltage cable consists of: conductor, semiconducting screen of the conductor, insulation,
semiconducting screen of the insulation, metal sheath or screen (or a combination of both),
water-blocking layer, cable armor and outer sheath. The article examines the layers that make
up the structure of cables, as well as their functions in ensuring reliable electrical operation.
The main parameters of each cable layer are described.

G7.16: Methods for Metal Screens Bonding of High Voltage Cable Lines

This article discusses issues related to the design and operation of underground
high-voltage cable power lines. Perhaps one of the most important characteristics
determining the operational characteristics of cable power lines is related to the
adopted method of grounding the metal screens (also called sheaths) integrated into
the cable structure. Currently existing grounding methods include: single-point
bonding, double-sided bonding and grounding of cable screens by transposition
(crossing the screens of individual phases of a given cable power line). Additional
methods can also be adopted using a combination of the above - for example, the use
of single-point bonding of metal cable screens for a given section of a cable power
line, combined with transposition of the screens for the remaining sections. In
practice, the term cross-bonding is often used for transposing the cable screens for
individual phases. This method is widely used today. The technology for cross-
connecting cable shields can be implemented in two ways — through continuous
transposition or through sectional transposition of the shield.

G8: Problems with Measuring Transferred Electricity Between ESO-EAD and
Distribution Companies, and Through Distribution Networks

The article describes important problems related to the measurement of energy transmitted
through the borders of the transmission company and the distribution companies in Bulgaria,
as well as through the distribution networks. An efficient approach for their solution is
proposed, which simultaneously allows the determination of the transmitted electricity in case
of loss of an arbitrary measurement and the easy detection of electricity thefts. The work is with
applied and methodical contributions.
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