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MOJEJIUPAHE HA JTABOPATOPHMU U3CJIEABAHUSA HA TPAHCDOP-
MATOPHU C U311OJI3BBAHE HA MATLAB/SIMULINK

Pagocaas Cnacos

Pe3ztome. Tazu cmamus onucea cvzoadenume 6 cpeda MATLAB/Simulink mooenu
3a UBNUMBAHe HA MPAHCHOPMAMOPU NPU HAMOBAPSAHE, NPA3eH X00 U KbCO CbeOU-
HeHue, Kakmo u memooume 3a onpeoeisiHe HA napamempume Hda 3amMecmeauiama
cxema. Te3u cumynayuoHHu mooenu ca cb30adeHu ¢ yei nosUAeane HUeomo Ha 00y-
yeHue Ha cmydenmume obyyaganu 6 Enekmpomexnuuecxus ¢paxynmem na TY-Cogus

ELECTRIC MACHINERY TESTS USING MATLAB/SIMULINK AND
THEIR INTEGRATION INTO ELECTRIC MACHINERY COURSES

Radoslav Spasov

Abstract. This article describes MATLAB/Simulink realization of open-circuit and
short-circuit tests of Electric Machinery that are performed to identify equivalent cir-
cuit parameters. These simulation models are developed to support and enhance elec-
tric machinery education at the undergraduate level. The proposed tests have been
successfully integrated into electric machinery courses at Department of Electrical
Engineering, Technical University of Sofia.



U3CJIEJIBAHE HA BJIUSSTHUETO HA ACHMETPUYHO AKCHAJHO W3-
MECTBAHE HA MOJIIOCATE HA XAJIPOTEHEPATOPH BLPXY BUB-
PALIMUTE

Jumutsp Corupos, Ilnamen Puszos, UBaiiiio Ilanaiioros

Pe3tome. Ilpu pemonm na xuopoeenepamopu Conpo8oOeH ¢ YAl0CmeH 0eMOH-
Masic Ha pomopa u cmamopa npu nocied8auomo MOHMUpane Ha XuopozeHepamopa
€ 6b3MOXNCHO 0d ce OONYCHe USMECMBAaHe HA MASHUMHUMe OCU HA pomopa U cmamopa
8 AKCUANIHO HANPABIeHUe UIU HePABHOMEPHO UBMECIEAHe N0 BUCOYUHA HA NOJIOCUME
Ha pomopa. B me3u cnyuau npu 6v30yscoane Ha Xuopoz2enepamopa Ha NpazeH xoo ce
nos6a6am HeOAIAHCUPAHU CUIU, KOUMO uMam ejlekmpomacHumen xapaxkmep. Te
obycnasam subpayuu 8 iazepHume 6vb3iu, AMIIUMYOAMA HA KOUMO € NPONOPYUO-
HAHA HA 207IeMUHAmMa Ha 6b30YOUmenHus mox.

Llenma na nacmosiwama paboma e 0a ce pazpabomu CUMYIAYUOHEH MOOell Oa3U-
pan Ha MKE, npunojcum 3a KkauecmeeHa U KOIUYeCmeeHd OYeHKa HA 8b3MOJICHUME
NPUYUHU, NPeOU3BUKEAWU BUOpAYUL 8 JdcepHume 8b31U HA XUOPO2eHepamop npu
8b30YHCOAHEMO MY HA NPA3EH XO0O.

STUDY OF THE HYDRO GENERATOR'S POLE ASYMMETRIC AXIAL
DISPLACEMENT INFLUENCE OVER THE VIBRATIONS

Dimitar Sotirov, Plamen Rizov, Ivailo Panayotov

Abstract. During hydro generator's repair done with whole disassembling of
the rotor and the stator, followed by assembling the machine, possible axial dis-
placement of the rotor and stator or uneven pole shift may occur. In these cases when
the hydro generator is excited in idle running, unbalanced electromagnetic forces oc-
cur. They cause vibrations in the bearing assemblies with amplitude proportional to
the excitation current.

The task of the current elaboration is to create a simulation model based on
FEM, applicable for quality and quantity estimation of the possible causes, causing
vibrations in hydro generator during exciting in idle running.



EKCIIEPUMEHTAJIHO OIIPEAEJISAHE HA JOITYCTUMMUTE I'PAHUIIA
HA UBMEHEHME HA PEAKTUBHATA MOIIHOCT HA XU/IPOI'EHEPA-
TOPHU B 3ABUCUMOCT OT 3ATPSIBAHETO HA KPAMHUTE IAKETH
HA CTATOPA

Jdumutrbp Cornpos, Muxo MuxoB, Ctosin baramku

Pe3tome. B enexkmpoenepeutinama cucmema na bvaeapus pabomsam xuopoeere-
pamopu ¢ oowa mownocm oxono 2400 MW. Te ca npouzsedeHu ocHo8HO npe3 uieli-
cemme — cedemoecemme 200UHU HA MUHANUS €K U KAMO NPABUIIO 3a MAX HAMA 3d-
soocku P-Q ouazpamu, koumo 0a peeramenmupam OUanazoHa Ha paboma no peax-
musHa mowHocm. CvepeMeHnHUme cucmemu 3a YnNpasjieHue Ha eleKmpoeHepemu-
Kama u3uckeam paboma Ha 2eHepamopume Npu UHOYKMUBHA U KANAYUMUBHA PeakK-
musena mownocm. Toea 6o0u 00 onacHocm om HeOONYCMUMO 3a2psA6aHe HA Kpail-
HUmMe CmamopHu naKkemu npu KanayumueHa MOWHOCH (Pedcum Ha Hed08b30)ic-
oawne) u nopaou moea eHepeUtiHama Cucmemda ce TUUasa om 8b3IMONCHOCMMA 0a U3-
nonsea evimoxcnocmume na XI' 3a pecynupane no nanpedicenue. 3aoaua Ha pabdo-
mama e pazpabomeane Ha eKCNepPUMEHMAIHA MemoouKa 3a onpeoensine Ha 2paHu-
yume Ha uzMeHeHue Ha peakmuenama mowHocm Ha XI' ¢ omuumane Ha 3a2psa8aHemo
Ha Kpaunume nakemu Ha CMamopHus Ma2ZHUMoNnpog8oo.

EXPERIMENTAL ESTIMATION OF THE HYDRO GENERATOR'S REAC-
TIVE POWER ALTERATION ADMISSIBLE LIMITS, DEPENDING ON
THE STATOR END PACKAGE HEATING

Dimitar Sotirov, Miho Mihov, Stoyan Batashki

Abstract. In the Bulgarian electric power system are working hydro generators
with total power approximately 2400 MW. They are manufactured mainly in the 60s
and 70s of the past century and as a rule they don't have manufacturers P-Q dia-
grams which would define the reactive power work range. Modern electric power
control systems require the generators to work with inductive and capacitive energy.
This leads to danger of unallowable end package heating in under excited state (ca-
pacitive power) and that's why the energy system lacks the ability to use the genera-
tors voltage regulation capability. The current workout is to create an experimental
method to determine the hydro generator reactive power alteration limits range, tak-
ing account of the core's end package heating.



METO/IUKA 3A U3CJIEABAHUSA, TECTBAHE U U3IIMTAHUSA HA AKY-
MYJIATOPHHU BATEPUH

Crosin I'mmun, Bacua I'ocnoagunoB, Kpacumup boes

Peztome: Cv3oadenu ca mMemoouku u copmyepuu npocpamu 3a asmomMamuyHo
mecmeane U UNUMAHUSL HA OJIOBHO KUCETUHHU, HUKel KAOMuesu u opyau akKymyia-
mopu u 6amepuu. OcHogHUMEe NPEOUMCMea Ha MemoOUuKume u coghpmyepru npocpamu
ca, ye mecmeanuama ce u3gvpuisam b6e3 0a ce npekpamsea u3noi36aHemo Ha bame-
puume 3a asmoHomMHo enekmpo3saxpausane.C memoouxume u cogpmyepHume npoez-
pamu, KOUumo ca UHCMAIUpauu Ha MOOUNHA eNeKMPOHHA anapamypa ce onpeoelis
cmeneH Ha 3apedeHOoCh, NPeKbCHAMA 8Pb3Kd, KbCO CbeOUHEHUe 8 KNemKd, 6bMpPeutHo
CbnpomueieHue Ha 8CAKA KIemKa u Opy2u.

METHODS FOR INVESTIGATIONS, TESTING AND TRIALS OF ACCU-
MULATOR BATTERIES

Stoian Gishin, Vasil Gospodinov, Krasimir Boev

Abstract. Methods and software were created for automatic testing and trials of
lead-acid, nickel-cadmium and other accumulators and batteries. The major ad-
vantages of the methods and software are such that testing is carried out without in-
terrupting the use of the batteries for autonomous electric supply. Using the methods
and software installed on mobile electronic equipment, the following is determined:
the degree of charging, interrupted link, shortcut in a cell, internal resistance of each
cell, etc.



MOBMJIHA EJIEKTPOHHA AITAPATYPA C MUKPOITPOLECOPHO VYII-
PABJIEHUE 3A NU3CJIEABAHUS, TECTBAHE U U3IIMTAHUSA HA AKY-
MYJATOPHHU BATEPUH

Crosin I'muiun, Bacua I'ocnogunos, Kpacumup boes

Pe3ztome: Anapamypama e npunoxcuma 3a akymyaiamopHu bamepuu om pasiuyHu
eNIeKMPOXUMUYHU CUCTEMU- OJIOBHO KUCETUHHU, HUKeN-KaomMuesu u opyeu, KaKkmo 3a
obcnydceaemu, maka u 3a xepmemuunu oamepuu. Enekmponnama anapamypa e npu-
JIOHCUMA 34 CMAYUOHAPHU, MA08U U CMAPMEPHU  aKYMYIamopHu bame-
puu.Enexkmponnama anapamypa e uznonzeana npu mecmeare u Usnumanus Ha bame-
puu na HEK EAJl, ECO EA/, EVN Bulgarien, HK ,,’Kenezonvmna ungpacmpyx-
mypa’”’ Unicredit BulBank u opyau.

MOBILE ELECTRONIC EQUIPMENT WITH MICROPROCESSOR CON-
TROL FOR INVESTIGATIONS, TESTING AND TRIALS OF ACCUMULA-
TOR BATTERIES

Stoian Gishin, Vasil Gospodinov, Krasimir Boev

Abstract. The equipment is applicable for accumulator batteries of various elec-
trochemical systems — lead-acid, nickel-cadmium and others, as well as for servicea-
ble and hermetic batteries. The electronic equipment is applicable for stationary,
traction and starter accumulator batteries. The electronic equipment has been used in
testing and trials of batteries property of NEK EAD, ECO EAD, EVN Bulgarien, the
Bulgarian Railway Infrastructure National Company, Unicredit BulBank, etc.



N3CJIEIBAHE HA MEKIYHABHUBKOBO KbCO CBbE/JMHEHUE B
TPAHCO®OPMATOP

I'eopru Toxopos, Kanun biaaroes, I'eopru I'anes

Pe3rome. Brusanuemo na mMexncOyHABUBKOBO KbCO CbEOUHEHUE b8 GMOPUYHAMA
HAMOMKA 8bpXy 8eIudUHUMe, NOOeHCAy Ha MOHUMOPUHE OM NbPEUYHAMA CIMPAHA
Ha Mpanchopmamop e u3Ccied8aHo 8 3a8UCUMOCHL OM NOIONHCEHUEMO HA KbCOMO Che-
OuHeHue, Oposm HA HABUBKUME 8 HAKBLCOCHEOUHEeHUs KOHMYP U 3aXpaHeauomo Han-
pedcenue. Ilokazano e, ue credenemo Ha MOKA U KOHCYMUPAHAMA MOWHOCI 8 MpU-
me ¢hasu Ha mparcgopmamopa no368oaa6am OUASHOCMUYUPAHEMO Ha MA3u NO8peod.

INVESTIGATION OF THE INTERTURN SHORT CIRCUIT IN A TRANS-
FORMER

George Todorov, Kalin Blagoev, Georgi Ganev

Abstract. The influence of interturn short circuit in the secondary winding of a
transformer on the primary winding’s quantities, that are subject of monitoring, has
been investigated. The analysis has been done depending on the short circuit position,
number of turns in the short-circuited loop and the supply voltage. An opportunity to
detect this kind of failure via monitoring of primary winding’s currents and power
has been shown.



BJIMUAHHUE HA ITOCOKATA HA OTHOCHUTEJHOTO ABUXEHHUE
BBPXY N3XOAHUSA CUTHAJI HA TPAHCO®POPMATOPEH EJIEKT-
POMATHUTEH ITPEOBPA3YBATEJI C OTMECTEHUN HAMOTKHA

Credyo I'ynuncku u Banepu UBanos

Pe3ztome. B pabomama e uscnedsano 6nusnuemo Ha OMHOCUMETHAMA CKOPOCH
8bPXY USXOOHUSL CUSHAL HA MPAHCHOPMAMOpeEH eleKmpoMasHumeHr npeoopasyseame
¢ K8AOpaAmHU ommecmenu Hamomku ¢ Ouzku pasmepu. Ilposedenu ca cepus wucienu
eKxcnepumenmu, no pe3yimamume om KOUmo ca NOCMpoeHu OPUEeHMUPO8bYHUMeE Ou-
azpamu u 3a8UcCUMocmume Ha e@exmusHama CmouHocm u azama Ha U3XOOHOMO
HanpesiceHue 0m vb2bid, onpeoeniau NOCOKAMa Ha 0BUNCEHUE NPU PA3IUYHU 20JleMUHU
Ha ckopocmma u 0000weHus napamemmp.

INFLUENCE OF DIRECTION OF THE RELATIVE MOVEMENT ON THE
OUTPUT SIGNAL OF TRANSFORMER ELECTROMAGNETIC TRANS-
DUCER WITH DISPLACED COILS

Stefcho Guninski, Valeri Ivanov

Abstract. The work has investigated the influence of relative speed on the output
transformer electromagnetic transducer with displacement square coils with similar
dimensions. Series numerical experiments were conducted, the results of which were
built direction diagrams and dependencies of the effective value and phase angle of
output voltage on the angle setting the direction of movement at different velocity and
value of the parameter p.



EJUH ITOAXO0/ 3A PEIHABAHE HA METPOJIOI'MYHUTE IMPOBJIEMUA
ITPU TIOBUIITABAHE HA TOYHOCTTA HA CUCTEMMTE 3A TBHPI'OB-
CKO UBMEPBAHE HA I'OJIEMH KOJIMYECTBA EJIEKTPUYECKA
EHEPI'US

IHerko Kocragunos, Kusko [Jackanos, Creduo I'ynunckn, Kanunka Tonoposa

Pe3tome. [losuuwasanemo na mouHOCmMma Ha usMepeane Ha KOIuvecmeama ax-
MUBHA U PeaKmMUBHAa eleKmpuiecka eHepeust 8 el1eKmponpeHoCHume u eieKmpopasn-
peoenumentu Mpeddcu ¢ 8UCOKO U CPeOHO HANpedCceHue e akmyaieH npoojiem Kakmo
3a npouszgooumenume, maxka u 3a nNompeoumenume Ha eJ1eKMpUYecKa eHepusi.

Tvii Kamo paoukaiHomo peutasame Ha NPoodiemMa e C8bP3AHO C U3BbPUIBAHE HA
OABHOBB3CMAHOBUMU KANUMANOBLONCEHUSL 30 HOBU NO-NPEYUZHU CPeOCmEa 3a usmep-
same, 8 cmamusama ce npeoaza eOuH eghekmuser Memoo 3a nosuasane Ha oowama
MOYHOCI HA HAUYHUME CUCTEMU 3a MBbP2OECKO UBMEPBAHE HA KOAUYEeCmBEd elleKm-
puyecka enepeusi ¢ NHOMOWMa Ha anapamHu cpeocmaed.

ONE APPROACH TO SOLVING OF METROLOGICAL PROBLEMS
TO IMPROVE THE ACCURACY OF MEASURING SYSTEMS FOR COM-
MERCIAL MEASURMENT OF LARGE QUANTITIES OF ELECTRICITY

ENERGY

Petko Kostadinov, Jivko Daskalov, Stefcho Guninski, Kalinka Todorova

Abstract. Increasing the accuracy of measuring the amount of active and reac-
tive energy in electricity transmission and distribution networks with high and medi-
um voltage is a topical issue for both producers and consumers of electricity energy.
As a radical solution to the problem is related to making new slow reimbursing in-
vestments for more precise measuring devices, the report offers an effective method
for increasing the overall accuracy of the available commercial systems for measur-
ing the quantities of electrical energy by means of hardware resources.



HOBU BUCOKOE®EKTUBHHU NU30JAIIMOHHU CUCTEMMH 3A BUCO-
KOBOJITOBH EJIEKTPUYECKN MAIIIMHAU

JAumutsp CoTnpos, [lnamen Pu3os, Bajentnn ®@uinnos,
Baagumup Jloitues, bossn Kpaues

Pezrome. Kauecmsama na CbBpEMEHHUmME ejleKmpuiecKu mMaulunu ce onpede-
JISIM Om ceoucmeama u Kavecmeama Ha uU3noji3eaHume 3a u32pa9fc0anem0 um mame-
puaiu.: €eieKmpomexHuiecKka cmomanda, TZPOGOC)HMKOGM mamepuaiu, mamepuaiune
om Koumo ce us’epaafcc)a uzojiayuorHama cucmemada. Hpu BUCOKoesoOamoesume Mauiurnu
uzojaayusama 3aema sHaiumerna dacm om KAaHajlume Ha xKxomeama Ha maiunama u
onpedeﬂﬂ Kakmo pa3x0c)ume HA akmueHUu mamepuaiu u 2a6apumume Ha mauwiunama,
makxka u Hadeafcc)Hocmma, CPOKA Ha exkcniaoamauyus u €H€p2MﬂHMm€ u noxkasameiu.
Pazeumuemo na CbBpEMEHHUME U30JTAYUOHHU € NO NocoKa Ha yeeiuddasdane Ha oue-
JekmpuuHama AKocm, HamaiAideane Ha Ooebenunama Ha uzoaayuiama, nosuuiaeane Ha
monﬂoycmoﬁqueocmma, HamajisiedHe HaA XuzcpockKkonudvrocmma, nosuulaedane Ha Ha-
oediconocmma u CpOKa Ha exkcnioamayu:l. 3aoaua na HacmoAwama pa3pa6oml<a e
uzcineosane Ha U301aAyUOHHUmMe cucmemu U OYyeHKad Ha Kkavecmeanma um.

NEW HIGHLY EFFECTIVE INSULATING SYSTEMS FOR HIGH VOLT-
AGE ELECTRICAL MACHINES

Dimitar Sotirov, Plamen Rizov, Valentin Filipov,
Vladimir Doichev, Boian Krachev

Abstract . The quality of the modern electrical machines is determined by the
properties of the used materials: electrotechnical steel, conducting and insulating ma-
terials. In high voltage machines insulation occupies significant armature slot space
which determines the expenses of active materials and also the machine's overall di-
mensions, the reliability, exploitation term and its energy indices. Modern insulation
systems development is towards dielectric strength increase, reducing the thickness,
increasing the heat-resistance, hygroscopic capacity reduction and also higher relia-
bility and long-term operation. The current elaboration's task is study and quality es-
timation of the insulation systems.



MOJAEJIUPAHE U CUMYJINPAHE HA ACUHXPOHEH I'EHEPATOP C
HAKBHBCO CBEAUMHEH POTOP

Baagumup Jlazapos, JJroavuia CrosHos, Kocragunka bsaaesa, 3axapu 3apkos,
Jumutbp Ciupos

Pe3tome. B cmamuama e onucaro peanusupaHemo Ha mMooel HA ACUHXPOHHA
MAUWUHA C HAKBCO CbeduneH pomop 8 cpeoama na Matlab/Simulink. C nanpasernus
MoOell ca npo8ederU pasiudty cpynu U3HUCIEHUs ¢ Yel 0a ce YCMAaHO08U KOPeKmHama
paboma Ha modena 6 pasiuuHu pexcumu Ha paboma. Oceéen mosa ca HanpaseHu
CPABHEHUS MeHCOY eKCHEPUMEHMANIHO NOJYYeHU Pe3VImamu U pe3yimamu noay4eHu
upes moodena.

MODELING AND SIMULATION OF SQUIRREL CAGE INDUCTION GEN-
ERATOR

Vladimir Lazarov, Ludmil Stoyanov, Kostadinka Bundeva, Zahari Zarkov, Dim-
itar Spirov

Abstract. The paper deals with the squirrel cage induction generator model re-
alization in Matlab/Simulink environment. Some simulations are made to justify the
model correct work in different operation modes. Moreover there is shown the exper-
imental and simulation results comparison



MOJAEJIUPAHE U CUMYJINPAHE HA ACUHXPOHEH I'EHEPATOP C
HABHUT POTOP

Baagumup Jlazapos, JTroavuia CrosHos, Kocragunka braaesa, 3axapu 3apkos,
Jumutbp Ciupos

Pe3tome. [lopaou conemus unmepec KbM ACUHXPOHHUME MAWUHU C HABUM PO-
Mop U MAXHOMO NPUNONHCEHUE 6b8 8b300HOGeMUME USMOYHUYU HA eHepeus, 8 masu
cmamus e npeocmaser Mooell Ha makasa mawuna 8 cpeoama Ha Matlab/Simulink.
Llenma e 0a ce cv30ade mouen mMooen ¢ noMowma, Ha Koumo 8 dwvoeue 0a bvoam
Peanusuparu cumyiayuy Ha pabomama Ha 080UHO 3AXPAHEH ACUHXPOHEH 2eHepamop
6 napaen ¢ erekmpudeckama mpedica. Emo zawo, myx ca noxazaumu cumyrayuume u
CPABHEHUAMA C ONUMHU Pe3YImamuy noKa3eauju KOpekmuama paboma Ha Mooeud.

MODELING AND SIMULATION OF WOUND ROTOR INDUCTION GEN-
ERATOR

Vladimir Lazarov, Ludmil Stoyanov, Kostadinka Bundeva, Zahari Zarkov, Dim-
itar Spirov

Abstract. Due to great interest in wound rotor induction machines utilization
and their application in the renewable energy sources, this article presents a model of
such machine in the Matlab/Simulink environment. The goal is to create an accurate
model with the aid of which further performance simulations of double fed induction
generator in parallel with the grid can be realized. Therefore, here are shown simula-
tions and comparisons with experimental results, showing the correct model opera-
tion.



MOJEJIUPAHE U CUMYJIMPAHE HA CUHXPOHEH 'EHEPATOP

Baagumup Jlazapos, lumursp Cniupos,
3axapu 3apkos, Jlroamua CtossHoB

Pesrome. Cmamusma pasenexcoa npoyeca Ha MOOeIupane u CUMYIUpAHe Ha
CUHXPOHEH 2eHepamop 8 npozpamua cpeda na Matlab/SIMULINK 3a uznonzsaue 6
KOMNIIEKCHU MOOenU 3a CUMYIUpaAHe HA Cucmemu 3a npeobpaszysamne Ha 6MbpHA
enepeusi. I[locmasenama yen e pearusupana 6 cieonume emanu. MamemamuiHo mMo-
oenupame, NPOSPAMHO UHMeESPUPAHE U USNUMBAHE HA NPOSPAMHUSL MOOeL ¢ NOpeouyd
om cumynayuu. Mamemamuunomo mooerupane e u3gbpuleHo ype3 npeobpasysane Ha
cvlyecmaysauume MamemMamuyHy YpaeHeHUs: HA CUHXPOHHA MAWUHA 68 PedNCUM HA
eenepamop. Ombensazanu ca ocobeHocmume nNpu OCHUWECMBABAHEMO HA NPOSPaAM-
HOmMO Mooenupate u cumynupawne. Pesynmamume noxazeam guzuueckama aoexeam-
HOCM Ha MOOeNa U N0380AA6AM HE2080MO U3NO36AHE.

MODELING AND SIMULATION OF SYNCHRONOUS GENERATOR
Vladimir Lazarov, Dimitar Spirov, Zahari Zarkov, Ludmil Stoyanov

Abstract. This paper examines the process of modeling and simulation of syn-
chronous generator with exciter and damper winding in the programming environ-
ment of Matlab/Simulink for use in complex wind energy conversion systems simula-
tions. The aim is realized in the following stages: mathematical modeling, program
integration and series of model simulations. The mathematical modeling is done by
converting the existing synchronous machines mathematical equations in generator
mode. Model implementation and some simulation features are discussed. The results
confirmed the physical adequacy of the model and allow its use.



YIOPABJIEHUETO HA EHEPTUMHUTE MIOTOIY B XUBPUIHA CHUC-
TEMA C Bb3OBHOBSAEMUA U3TOYHUIIN HA EHEPI'UA

Bbprono ®pauncoa, Bragumup Jlazapos, ’Kuia Horon, JIroamua Crosinos, 3axapu
3apkoB, XpuctusiH KbH4eB.

Pe3tome. Umaiixu npedsud HenocmosiHHusi Xapakmep Ha NbpeUUHUmMe uU3mou-
HUYU 8 eOHa XUOpUOHA cucmema ¢ 6b300HOGeMU USMOYHUYU HA eHepeusl KAKmo U
KOHCymamopume, KOUMO CUCTeMamd 3aXpaHeéa (HAKOU Om msX ce HyHcodasm om
NOCMOSIHHO 30AXPAHBAHE), Bb3HUKEA HYHCOAMA OM A0eK8AmMHO YNpAaesieHue HA eHep-
eutinume nomoyu. B cmamusma e nanpasen 0630p Ha uzcied8anusma 6 masu 00-
nacm.QobvpHamo HUMAHUE U HA 3HAYUMOCIINA HA cmpamezuume 3d YnpasieHue Ha
eHepeutinume NOMoyu u 3a NIAHUPaHe HA NPoOu3800CMEOMO HA eHepeust 8 Xubpuo-
Hama cucmemd.

ENERGY FLOWS MANAGEMENT OF A HYBRID SYSTEM WITH RE-
NEWABLE ENERGY GENERATORS

Bruno Francois, Vladimir Lazarov, Gilles Notton , Lyudmil Stoyanov, Zahari
Zarkov, Hristiyan Kanchev.

Abstract. Taking inmo account the variable primary sources character in the
hybrid system of renewable energy sources and the consumers, powered by this sys-
tem (some of them need a constant power source), the need of a power management
in a hybrid system emerges. This article reviews the researches in the hybrid systems
domain. Also the importance of managing and planning the power production and
consumption in the hybrid system is discussed.



EJHO®A3EH UHBEPTOP 3A Bb3OBHOBAEMU U3TOYHUIIN HA
EHEPT'US, CBBP3AH C MPEKATA

Baagumup Jlazapos, 3axapu 3apkoB, Xpuctusan KbHues

Peztome. Cmamusma e nocéemena Ha U3Ci1e08aHemo Ha eOHOGA3eH UHBEPMOp,
npeodHasHaven 3a cevbp3eane Ha ceHepamopu, usnonssawu BUE, ¢ erexkmpuueckama
mpedxca. Paspabomen e xomniomuvpern Mooel Ha UHBEPMOPA, KOUMO NO360J584 pa-
boma npu npomama Ha 6xooawama Mmownocm. H3nonzeana e npozpamua cpeoa
Matlab/Simulink. Iloxazanu ca pezynmamu om cumyiayuume, KOUmMo noKa3eam pa-
bomocnocobnocmma u adekeamHocmma Ha mooena. Pazpabomena e npoepama 3a
paboma 6 peanno epeme 3a mukponpoyecopta cucmema dSPACE, ¢ koamo ca npose-
OeHu eKcnepumeHmanHu uzcieosanus. Yacm om pezyimamume ca NOKA3AHU 8 CMA-
musama. Pesyinmamume om cumyrayuume u exkcnepumeHmume 00Kaszeam gusuyec-
Kama aoekeamHocm Ha Mooena U No360118am He2080Mo U3N0A36AHe.

GRID-CONNECTED SINGLE-PHASE INVERTER FOR RENEWABLE EN-
ERGY SOURCES

Vladimir Lazarov, Zahari Zarkov, Hristiyan Kanchev

Abstract. This paper is devoted to the study of a single-phase inverter for con-
nection of generator using renewable energy sources (RES) to the utility grid. A com-
puter model of the inverter is developed. The model allows inverter operation with
variable in the time input power. Thus the inverter can be easily connected to a DC-
DC converter with maximum power point tracking (MPPT) which is commonly used
in generators based on RES. A simulation study has been realized using
Matlab/Simulink software environment. The simulation results show the physical ade-
quacy of the model. In order to validate the model performance it has been imple-
mented in dSPACE microprocessor board. Experimental tests have been carried out
demonstrating the model viability. The results confirmed the physical adequacy of the
model and allow its use in the practical control of single-phase inverters for RES.



MOHHO-IIASMEHO EIIBAHE M ®YHKIIUOHAJIU3UPAHE HA
NOJIM(ANMETHIICUJIOKCAHOBH) TIOBBPXHOCTHU

Iersp AuneB, Togopka Baaakosa, {niasna I'ocnogunoa, UBan Kepanos

Pe3tome. Hzcneosanu ca 6b3mMoxiCHOCMuUmMe HA UOHHO-NIA3MEHO 00pabomeare ¢
NOMONeH 8 NAA3Ma NOMOK OM aAP2OHO8U UOHU HA NOIU(OUMEMUICUNOKCAHOBU) NOBHD-
XHOCMU 8 UHEePMHA Ccpeoa U C1e08auio OKUCTIEHUE b8 8b30YX NPU AMMOCHEPHO HAA-
eane. Mzcnedeano e okucieHuemo Ha NOAUMEPHUME NOBLPXHOCMU, NPOMAHAMA HA
MexXHUsl XUMUYeH CbCmas U MUHepaIu3ayuama Ha NOaU(OUMEmUICUIOKCaAna) 4pes
ESCA- cnekmpockonus. H3cneosana e owe mononozuama u napamempume Ha 2pa-
nagocmma Ha Moouuyupanume nogvpxuocmu upez AFM- muxpockonus. Onpede-
JIeHU €A PABHOBECHUS b2b]l HA YMOKPSIHE, HO8bPXHOCHHOMO HANPENCeHUe C He208ume
06e KOMNOHeHmU — NOJAPHAMA U OUCNepPCHAmMA, U NPOMAHAMA HA NOJAPHOCIMA HA
OKUCTIeHama No8bPXHOCM Clled eysane U QYHKYUOHATUZUPAHe.

PLASMA IMMERSED ION BEAM ETCHING AND FUNCTIONALIZATION
OF POLY(DIMETHYLSILOXANE) SURFACES

Peter Dineff, Todorka Vladkova, Dilyana Gospodinova, Ivan Keranov

Abstract. Modification of polymer surfaces by changing the chemical structure,
surface energy, and bonding characteristics has considerable technological im-
portance in the area of biocompatibility. Interest has been increasingly in recent
years directed to plasma oxidized poly(dimethylsiloxane) surfaces as bioactive sub-
strate having a capacity to interact with a living tissue or system. New plasma im-
mersed argon ion beam technology for controlled oxidization and mineralization of
PDMS surfaces was studied eider for academic purpose or in view of practical appli-
cation. These modification techniques affect only a shallow surface region, approxi-
mately 5+10 nm, and the bulk properties of the polymer are unaffected. The photoe-
lectron spectroscopy for chemical analysis (ESCA) technique was used to character-
ize the surface chemistry modified by argon ion beam bombardment and atmospheric
pressure air oxidation. Contact angle measurements were used to determine the polar
and dispersion components, the sum of which is the surface free energy. AFM images
provide details of surface topography.



XOMOTI'EHEH ATMOC®EPEH BAPUEPEH PA3PA/L
IMersp AuHeB

Pe3tome. Tayncenoosusm K8a3u-xoMo2eHeH MEXanusvbmM Ha eleKMpUulecKy npoous
€ 8 CUld He CAMO NpU HUCKU HAIAAHUS, HO CHbUWO0 MAKA NpU OMHOCUMETHO KbCU 8b3-
OywHu medcounu (5,26 cm) npu ammocepno Hansieane u cmavHa memnepamypd.
Xapaxmepucmukama ,, HOBbPXHUHHA NABMHOCM HA AKMUBHAMA MOWHOCM- pasmep
HA 8b30YUHAMA MeNHCOUHA ™~ pPA3KPUBA CbUleCmey8anemo Ha NASUHHA (K8A3U-XOMO-
2eHHa) popma Ha ammocghepHus bapuepen paspsao npu KbCU 8b30VUIHU MEeHCOUHU
0,15+ 0,30 cm) u unoycmpuanna wecmoma (50 Hz). Hcno ce paznmuuasam owe 0se
cmpumepHu @Gopmu Ha ammocgeprus Oapuepen paspsao — HA NOJOACUMENEH
(0,60 cm) u na ompuyamenen (1,20 cm) cmpumep.

HOMOGENEOUS ATMOSPHERIC DIELECTRIC BARRIER DISCHARGE
Peter Dineff

Abstract. The Townsend quasi-homogeneous breakdown mechanism can be ap-
plied not only for low pressure but as well for relatively short air daps (5,26 cm) at
atmospheric pressure. The real power surface density characteristic of atmospheric
pressure dielectric barrier discharge reveals the existence of avalanche (quasi-
homogeneous) steady-state mode of atmospheric dielectric barrier discharge at short
gaps (0,15+ 0,30 cm) at atmospheric pressure and industrial frequency (50 Hz). Two
non-homogeneous or filamentary modes of dielectric barrier discharge - cathode di-
rected (0,60 cm) and anode directed streamer (1,20 cm) mode of burning were de-
tached too.



W3CJIEJBAHE HA YMOKPSHETO HA HUCKOEHEPT UMHU ITOBBPX-
HOCTHU CJIEJ IIVTASMEHO-XUMHNYHO OKNCJIEHUE

Ilersp AuneB, Anasna I'ocnoauHosa

Pe3ztome. [11a3smeHo-XUMUUHOMO NOBLPXHOCMHO OKUCIEHUE Ce U3N038a 3d NPO-
MAHA HA XUOPOPDUIHO-XUOPOGOOHOMO pasHOBecue HA NOBLPXHOCMMA HA NOAUEC-
mepHo Goauo npedu u cied noyucmeane ¢ emusos AIKoxoil. 3a yeima ca usnoa3eanu
064 XapaxKmepHu U3MOYHUKA HA AMMOCHepHa CmyOoeHa Niasma — CUMempudtus oa-
pueper paspso u KOpouHusl (acumempuynusl) oapueper paspso. Mszciedsanu ca npo-
MeHUme Ha NO8LPXHOCMMA ¢ NOMOWMA HA Memooa HA HENOOBUINCHAMA KANKA, KAMOo
no u3gecmuume meopuu e onpeoeieHd NOGbPXHOCMHAMA eHepeust U Helnume (no-
JIAIPHA U HenonspHa) komnoHenmu. Ilomevpoena e ucokama mexHonro2uyHa egex-
MUBHOC HA XOMO2EeHHUs bapuepeH pa3pso.

SURFACE FREE ENERGY ANALYSIS AFTER PLASMA-CHEMICAL OXI-
DATION OF LOW ENERGY SURFACES

Peter Dineff, Dilyana Gospodinova

Abstract. Cold plasma-chemical surface oxidation was applied into changing the
hydrophilic-hydrophobic balance of polyester insulating film before and after ethyl
alcohol surface cleaning. Two representative atmospheric plasma source were in use
— symmetrical dielectric barrier co-planar diode discharge and asymmetrical or hy-
brid corona-dielectric barrier discharge. Sessile drop test was applied for measuring
the equilibrium contact angle. The Sessile drop technique is a method used for the
characterization of solid surface energies, and in these cases, aspects of liquid sur-
face energies and surface polarity. The homogeneous dielectric barrier discharge ef-
fectiveness was verified.




CTEH/J - CUMYJIATOP HA OIIEPATUBHMU INTPEBKJ/IIOYBAHUA B
EJEKTPUYECKU PA3SIIPEAEJIMTEJIHU YPEIBU

Hecucnas Tonopos, Anapeit Kpymos, Auekcanabp OBuapoB, Kpacumup bo-
eB, I'eopru bakajsicku, Aranac Anocrosos, [oopu /loopes, Credan Apa-
roctuHoB, Maprapura I'bpkoBa, Anbena KocroBa, Emua Braues

Pe3ztome B kameodpa ,, Enekmpoenepecemuka’ na Texnuuecku ynusepcumem — Co-
Qus e npoekmupan u e 8 npoyec Ha pearu3ayusi CmeHo — CUMYIAMop Ha ONepamueHy
npeskniousanusi 8 PY. Cmenovm no3eonsiea cumyaupane Ha 6CUYKU 6U008e CXemu Ha
eleKmpuyecku ypeobu ¢ eOHOKpAmHo C8bp36aHe HA NPUCHEOUHEHUAMA U NPEeBKIIoY-
8aHUAMA 8 MAX, KAKMO U 3an03HABAHEe C HOBU MEXHUYEeCKU peuleHus 3a ynpaeieHue u
cvOUpane Ha OaHHU.

SWITCHGEAR INSTALLATIONS CONTROL, SUPERVISON
AND INTERLOCKING SIMULATOR

Desislav Todorov, Andrej Krumov, Alexander Ovcharov, Krasimir Boev,
Georgi Bakalski, Atanas Apostolov, Dobri Dobrev, Stefan Dragostinov, Mar-
garita Gurkova, Albena Kostova, Emil Valchev

Abstract. In ,, Electric Power Engineering“ Departmet at the Technical University
of Sofia is designed and assembled switchgear installation control, supervision and
interlocking simulator. Phisical model gives opportunity to simulate operations in all
switchgear systems with single and multiple busbars, with one circuit breaker per

bay, and introduce students to supervisory control and data acquisition systems
(SCADA).



MOJEJIUPAHE HA ITPUXOJAUTE ITPU AHAJIN3 HA ITPOEKTUTE C Bb-
30BHOBAEMHU N3TOYHULIN HA EHEPI'US

Konaro Annonos, Kpacumup MapreB, Koucrantun Koes, Orusin Iunosos,
ATanacka HoBakoBa

Pe3ztome. Obcneosanu ca pomosonmauuen ewepeuern napx (117 kW) u eempen
eenepamop (225 kW). Ilpeonooicena e memoouxa 3a OyeHKa u npoSHO3UpaHe Ha npu-
xooume om npooaxcoa u Mmvpeosusi ¢ 8PEOHU eMUCUU O NPOU3BEHCOAHAMA eleKm -
puvecka emepeus, ¢ Omuumane Ha auxeume, UH@rayuama u npomeHume 6 yeHama Ha
masu euepeus. Llenma na memoouxama e 0asamne HA 6b3MOINCHOCM 34 OYEHKA HA
MEeXHUKO-UKOHOMUYECKama eqheKmugHOCH Ha npoeKmume u YnpasieHue Ha eHepeuli-
HUme napkoge. Ycmanogenu ca npomeHume 8 CMouHocmume Ha npuxooume om ooc-

Jle08anus homosoimauyer napx.

MODELING RECEIPTS FOR ANALYSIS THE RENEWABLE ENERGY
SOURCES PROJECTS

Kondyu Andonov, Krasimir Martev, Konstantin Koev, Ognyan Dinolov, At-
anaska Novakova

Abstract. A solar photovoltaic energy park (117 kW) and a wind energy generator
(225 kW) are investigated. An assessment and prognostic revenues methodology for
sale and trading the harmful emissions of electrical produced energy by render an
account of interests, inflation and the cost change of same energy is offers. The pur-
pose of methodology is giving enabled assessment of technical-economic efficiency
for projects and management of energy parks. The receipts values changes of investi-
gated photovoltaic energy park are settled.



PA3BPABOTBAHE HA YHU®UIIUPAHA METO/IUKA 3A OBYUYEHHUE 110
OBCJIEABAHE EHEPITUMHATA E®OEKTUBHOCT HA ACUHXPOHHH
EJIEKTPO3AIBU/KBAHUA

Orusn lunoJsioB, Konaw Aunonos, Auka Kpscresa, Koncrantun Koes

Pe3ztome. Ha 6azama Ha cv3oadenHama asmomMamu3upana cucmema e paspado-
meHa YHuuyupana memoouxa 3a ooyyeHue 8 0061acmma Ha eHepeutinama egh)ekmus-
HOCM HA ACUHXPOHHUME eNeKmpo3adsuxiceanus. Memooukama, pecnekmuero npoye-
Ccvbm Ha obyueHue ype3 Hes, e opeaHuzupana 6 uiecm ochosnu emana. C oened eneo-
pABaAHemoO HA Memooukama 6 yueOHus npoyec u 00yYeHUemo Ha CHeyuamrucmu, e
NPOEKMUpPaHa KOMHIOMBbPHA 1abopamopHa ypeooa.

DEVELOPING OF A UNIFIED TRAINING PROCEDURE ON ENERGY-
EFFICIENCY INVESTIGATION IN INDUCTION MOTOR DRIVES

Ognjan Dinolov, Kondio Andonov, Anka Krusteva, Konstantin Koev

Abstract. Based on the constructed automated system a unified training procedure
on energy-efficiency investigation in induction motor drives is developed. The proce-
dure and the corresponding learning process, respectively, are organized into six
main stages. In order to implement the procedure in the teaching and training of spe-
cialists, a computer laboratory installation is designed.



CUCTEMA 3A AJAIITUBHO YIIPABJIEHUE HA YJIMYHU OCBETH-
TEJIHU YPEJABU

Anrea Ilauamanos, Hukosnain MatanoB, Koncrantun Xpucros

Pe3ztome. B Ooknada ca onucaunu 6b3mMO0diCHOCMuUmMe HA pa3pabomena 8 kameopa
“Enexmpocnabonsane, enrekmpoobsagedcoarne u erekmpompancnopm’ na TY-Coghus
cucmema 3a a0anmMueHo YNpasieHue Ha 6bHWHO océemaeHue. Mepapxuama na cuc-
memama 6KIY6A IAMNO8U KOHMPOIEPU 8 OCHO8UME HA CMbi006eme U cecMeHmMHU
KOHmMpoaepu 8 YIuunume Kacemu. Ynpasienuemo Ha oceéemumenume u oopamuama
UHGOPMAYUS 34 CLCMOSHUEO UM Ce U38bPUIBA Upe3 U3NOJI36AHe HA 3aXPAHB8AAMA
Mpedica kamo cpeda 3a Komynuxkayus. Hampynanama ungopmayusi 8 cecmenmmuume
KOHMpOoaepu nepuoouyHo ce cvoupa 6 6aza OaHHU HaA CAYHCOama 3a nod0bpIICcaHe Ha
gvHuwHOmo oceemnenue. Cvxpanasanemo Ha uHGopmayuama 6 yeHmpaien KOMnio-
MbP NPABU 8B3IMONCHO HAOII0OEHUe Ha Yypedbume om 8CeKu KOMNIOMbD, UMAlY 8Pb3-
Ka ¢ Mumepnem.

CONTROL SYSTEM FOR ADAPTIVE ROAD LIGHTING
Angel Pachamanov, Nikolai Matanov, Konstantin Hristov

Abstract. The current paper describes the functions of a control system for adap-
tive road lighting, developed in the “Electrical Power Supply, Electrical Equipment
and Electrical Transport” department of the Technical University of Sofia. The sys-
tem’s hierarchy consists of power line controllers, mounted in the base of the lighting
poles and bridge nodes (lighting sub-centrals), situated in the road switchboards.
Control of the luminaries and feedback information for their condition is carried out
by means of power line carrier communication technology. The information collected
in the segment controllers is transmitted periodically to a Personal Computer (PC),
situated in the road lighting maintenance service by means of a GSM modem. The
storage of data in a central PC makes the monitoring of the system possible through
every PC, connected to Internet.



YIIPABJIEHUE HA HHBEPTOPHO ACUHXPOHHO EJIEKTPO3A/I-
BU/KBAHE C IPOI'PAMUPYEM JIOI'MYECKHN KOHTPOJIEP OT ®A-
MUJINATA SIMATIC S7-200 HA SIEMENS

I'eopru I1aBJioB, Bacua lumurpos

Pe3tome. B ooknada ca pazenedanu mexmuyeckume napamempu u Xapaxmepuc-
MUKU HA CbBPEMEHHO MUKPONPOYECOPHO YAPAGIeHUe C Npocpamupyem J10SUYecKU
koumponep mun SIMATIC S7-200 na uneepmopHo aCUHXpPOHHO e1eKmMpPO3a08UNHCEAHE.
Ilpeonaza ce eapuanm 3a uzepadxcoane HA CMeEHO, OM208aAPAU, HA CbEPEMEHHUMe
UBUCKBAHUS 3a OCHUECMEs8aHe HA Y4yeOHA paboma u HayuHouzciedosamecka oeti-
Hocm 6v8 BTY ,, Tooop Kabnewkos”.

CONTROL ON INVERTER ASYNCHRONOUS ELECTRICAL DRIVE
WITH A PROGRAMMABLE LOGIC CONTROLLER
OF SIMATIC S7-200 SERIES

Georgi Pavlov, Vasil Dimitrov

Abstract. This paper presents the technical parameters and characteristics of a
contemporary microprocessor control with a programmable logic controller (PLC) of
the §7-200 series on an inverter asynchronous electrical drive. It is suggested to build
a laboratory simulator, which meets the contemporary requirements for the educa-
tional and research activities at the Todor Kableshkov University of Transport.

N3CJEABAHE CE3OHHUTE KOJIEBAHUSA HA CIBHYEBATA
EHEPI'US

HUBaiino CTtossHOB

Pe3ztome. B cmamusama ca npedcmasenu 0600weHu pe3yimamu om npo8eoeHuU
HEnpeKbCHamu Haba00eHUsi Ha MecedHusi X00 Ha CIbHYeeama eHepaus, Ha mepumo-
pusma Ha Pycencku ynueepcumem ,, Aneen Kvuueg” npes nepuooa swyapu 2005 — as-
eyem 2009 2. Ananuzupanu ca usMeHeHusama 6 HUBama Ha CAbHYe8ama eHepeusi npes
omoennume ce30HU U Meceyu Ha 200UHAmMa U 6IUsSHUemo, Koemo oKa3eam 8vpxy pa-
bomama na pomosomauyHa UHCMAIAYUsL C MATKA MOUWHOCTI.

INVESTIGATION THE SEASONAL EFFECTS OF SOLAR ENERGY
Ivaylo Stoyanov

Abstract. The result of continuous observations of the monthly solar radiation,
on the territory of Ruse University from January 2005 to August 2009, have been pre-
sented in this study. The levels of solar energy for the different seasons and months of
the year, and their influence on a low power photovoltaic system have been analyzed.



N3CJIEABAHE HA KAYECTBOTO HA EJIEKTPUYECKATA EHEPI'USA B
EJJEKTPOCHABAUTEJIHA CUCTEMA HUCKO HAIIPEKEHUE 3AX-
PAHBAIIIA IIOMIIEHA CTAHIUA

Cgaetiaana lIlBetkoBa, AHres IletiaemkoB, Ilanyo IlaneB

Pe3tome. OcHosHO 36eH0 6 cucmemume 3a A8MOMAMU3AyUs U YnpasieHue Ha
HOMNEHUme azpe2amu ca pe2yiupyemume YeCmomuu eiekmposaosudiceanus. Maco-
BOMO U3NON36AHE HA Pe2yTupyemu YeCmMOmHuU e1eKmpo3a08uditCeanus 600U 00 610UdA-
8aHe HA KayecmeeHume NOKa3amenu Ha el1eKmpudecka eHepeus U y8eauideane Ha 3d-
2ybume Ha AKMUBHA MOWHOCM U eIeKMPUYECKd eHepeusi 8 OCHOBHUME eleMeHMU HA
elekmpocHaboumenuama cucmema. B ooknaoa ca oadenu pezyimamu om usmepeare
U AHANU3 Ha noKazamenume 3a KAYecmeo HA eNeKmpuiecKkama eHepeus 6 eneKmpoc-
HaboumenHama cucmema HUCKO HANpedCceHue 3aXpaHeawja nomMnena Cmauyus no
omHowenue Ha oadenume Hopmu 8 BJ{C EN 50160 u napeobama na /IKEBP “Iloka-
3amenu 3a Ka4ecmeo Ha eleKmpocHaboseane”.

ELECTRICAL ENERGY QUALITY INVESTIGATION IN LOW VOLTAGE
ELECTRIC SUPPLY SYSTEM SUPPLIED PUMP STATION

Svetlana Tzvetkova, Angel Petleshkov, Tzancho Tzanev

Abstract. The frequency drives are basic element in the automation and control
systems of the pump units. The large use of frequency drives lead to worsen of the
electrical energy quality indexes and increasing of the active power and electric en-
ergy losses in the basic elements of the electric supply system. Results from measure-
ment and analysis of the electrical energy quality indexes in the low voltage electric
supply system supplied pump station with respect to the given norms in BDS EN
50160 and regulation of State energy and water regulatory commission “Electricity
supply quality indexes” are given in the paper.



CTEH/ 3A U3CJIEABAHE HA PEAKTUBHU TOBAPHU C ITIPOMEHJINB
XAPAKTEP U TAXHOTO KOMIIEHCUPAHE

Bbauyan I'eoprues, bopucaas boitueB, Hukosnain Maranos,
Bacua I'ocnogunos

Pe3ztome. B ooknada e npedcmasen 6bnpoca, Ko2amo xapakmepa Ha peakmusHUs
moeap 8 moukama Ha NPUCHeOUHABAHE KbM 00WeCmBeHaAma mpexca ce npoMeHs U
npooaemume 6b3HUKEAUU C KOMNEHCUPAHEmMOo MY Ype3 MpaouyuoHHume yCmpoucmea
(konOoenzamopnume oamepuu). Paspabomen e npoexm 3a cmeHO 3a usciredsane u
00yueHue OMHOCHO 8b3MONCHUME HAYUHU, 30 UKOHOMUYECKU eqheKMUBHO peuleHue, 3a
KOMNEHCUpane Ha peakmusHus mogap, Ko2amo mou uma ti UHOYKmueeH Ui Kanayumu-
8eH xapaxkmep.

STAND FOR RESEARCH COMPENSATION OF REACTIVE LOAD
WITH VARIABLE CHARACTER

Valchan Georgiev, Birislav Bojchev, Nikolai Matanov, Vasil Gospodinov

Abstract. The character of the reactive power of the load (leading or lagging)
cash change according to the working regime in a specific topology of electrical pow-
er supply network. That can lead to significant financial expenditure dew to the power
energy returned to the main. Different ways of compensation of reactive loads in such
a case are summarized in the paper and some considerations for the choice of com-
pensation strategy are discussed. A laboratory stand for studding of loads with vary-
ing character is supposed.



KOHCTPYUPAHETO HA YJIMYHU OCBETUTEJIN CbC CBETOAUO/IN
N3UCKBA HOBU BA3HU 3HAHUA

Xpucro Bacuiies, Boauan I'eoprues, I'anyo I'anues

Pe3tome.: Ceemoouooume (LED) ca 6voewgemo na macosomo oceéemueHue. B 6nus-
Kume 200UHU C8eMOOUOOHOMO OCBEMICHUE We USMECTNU 20IAMA YaCm OMm ce2d U3-
noa3eéanume U3MOYHUYU Ha ceemauna. Beue ca o6s6enu cmotinocmu Ha céemiuHen
0oous om 150 Im/W u na ecexu 3 meceya ceemaunnusm 0oous ce nosuulasa, 00Kamo
cmuene 00 250-280 Im/W, cnopeo npoenosume. Pacme u eounuunama mownocm Ha
ceemoouooume —om 1 W oo 5 W u noseue.

THE DESIGNING OF ROAD LIGHTING NEED NEW DATA BASE
Hristo Vasilev, Vulchan Georgiev, Gancho Ganchev

Abstract. The LEDs are the future of the lighting technology. The power of the single
LED is in the range of 1-5 W and more. Therefore certain issues concerning the
thermal management and lighting flux control arise. The body of the luminaries in-
creases in size and weight which hampers the construction of the optical; system. The

design of LED luminaries with respect to the thermal and optical problems is dis-
cussed here.



N3MEHEHHUE HA MOIIIHOCTTA HA ®OTOBOJITANYHA CUCTEMA
B EKCIINIOATAIIMOHHMU YCJIOBUA

Croiio Ilnatukanos, Ilnamen llankos, emka MapkoBa

Pe3rwome. Texnuuecku ynusepcumem — I'abposo yuacmea 6 npoexmu no npozpa-
mume JOULE, Copernicus u 6 [lema pamkoga HayuHOU3C1e008ameicka npoepama Ha
Eeponetickama womucus. B npoexma “PV Enlargement — Technology Transfer,
Demonstration and Scientific Exchange Action for the Establishment of a strong
European PV Sector” no Ilema pamkosa npocpama, yuacmeam 27 napmubopu om
10 empanu cvc 3a0aya 3a uzepaxcoane Ha Eeponeticka mpedica om ynugepcumemcku
gpomosonmauunu (PV) 3axpansawu cucmemu, cbp3anu 6 ereKmpuiecKkama mpedxicad.
Ilpeocmassam ce pezynimamu om 10-200uwnus onum Ha aeémopume 6 Npoyu8awe,
NpoeKmupane U peanu3ayusi Ha 8b3MONCHOCMUME 3a U3NO0JI36aHe HA (hOmo8oImauy-
HOMO npeodpazysamne Ha CIbHYEBAMAa eHepeusl 8 eNeKmpuiecKkd.

CHANGE IN THE POWER OF A PHOTOVOLTAIC SYSTEM IN SER-
VICE CONDITIONS

Stoyo Platikanov, Plamen Tsankov, Deshka Markova

Abstract. The Technical University of Gabrovo has participated in projects under
JOULE, Copernicus and the Fifth Framework Programme of the European Commis-
sion. The project entitled “PV Enlargement — Technology Transfer, Demonstration
and Scientific Exchange Action for the Establishment of a Strong European PV Sec-
tor” under the Fifth Framework Programme has involved 27 partners from 10 coun-
tries with the objective of establishing a European network of university photovoltaic
(PV) power supply systems connected to the mains. The paper presents results of 10
years of experience that the authors have gained in research, design and realization
of the potentials for using the photovoltaic conversion of solar energy into electrical
energy.



CUCTEMA 3A MPEKOBO YIIPABJIEHUE 1 KOHTPOJI HA OCBETH-
TEJHU YPEJABU B OBINECTBEHU CI'PA/IU

Anrea ITauamanos, UBa Ilerpuncka, Hukosaii MartaHon

Pe3ztome. B Ooxnada e onucana paspabomena 6 kameopa ‘‘Enekmpocnabosearne,
enekmpooob3asedcoane u enekmpompancnopm’” na TY-Coghus cucmema 3a monumo-
PUHZ U YnpasieHue Ha u3KycmeeHo oceemiuenue 6 cepaou. Cucmemama ce cbCmou om
00eKmMHU KOHMpOAepUu no mMecma u oowa 6a306a cManyus 3a CobXpaHeHue Ha OaHHU.
Bceku obexmen konmponep HOpMaino pabomu 8 a8MOHOMEH PeNCUM. 3a KOHMPOL Ha
oceemumeunrHume ypeoou u e6eHmyaIHomo UM mejeynpasieHue ce uanon3ea 3axpaH-
gawjama mpedica Kamo cpeoa 3a Komynuxkayuu. I[Ipeosuoena e 6b3M0iCHOCI 3a Clle-
OeHe HA memnepamypd, Haauyue Ha OUM U NOJOJCEHUE HA 3ACEHY8AUU YCMPOUCMEa
no nomewenus. basoeama cmanyus nepuoouuno npexsvpias cvopanama ungopma-
yus 8 YyewmpaieH KOMRIOmsp ¢ opeaunusupana 6asa dannu. Cucmemama e npuio-
AHCUMA KAKMO 30 HOBU, MAKA U 3 COUeCMBYB8ALYlU 0CBeMUMENHU YPeoOU.

LIGHTING CONTROL AND MONITORING SYSTEM FOR PUBLIC BUILD-
INGS USING POWERLINE CARRIER COMMUNICATION TECHNOLOGY

Angel Pachamanov, Iva Petrinska, Nikolai Matanov

Abstract. The current paper presents a lighting monitoring and control system for
public buildings, developed in the “Electrical Power Supply, Electrical Equipment
and Electrical Transport” department of the Technical University — Sofia. The system
consists of target units for the different rooms and a host unit for data storage. Every
target unit normally operates at autonomous mode. The power line as a communica-
tion medium is used for telecontrol and monitoring of lighting systems. There is an
option for monitoring of the temperature, the position of the shading systems and
smoke detection by rooms. The host unit periodically transmits the collected data to a
central PC with an organized database. The system is applicable both for existing and
new buildings.



W3CJIEJBAHE HA EHEPTUMHATA E®EKTUBHOCT HA TUIIOBH OC-
BETUTEJIHHU YPEJIBU B XOTEJIN

Kameansa HukogoBa

Pe3tome. B doxnada ca uzciedganu Haniodxcuiume ce 8 NPOeKmancKkama npaKkmuxa
HAYUHU HA OC8eMABAHE HA NOMEWEHUs C HeNpeKbCHAmo pabomHo epeme 8 Xomeiu
om macos mun (goatiema). Ha b6azama na MHO208aPUAHMHO NPOEKMUPAHe, NPU U3-
NOA36aHe HA PA3IUYHU CEEMIUHHU USMOYHUYU U NYCKOBO-Pe2YIUpawd anapamypa, ca
OYeHeHU 200uuHuUme pazxoou 3a 0CeemieHue 3a eOUHUWA UYUCTUMENHA NIoW HA
nomewenuama. llpeonosicenama kracuguxayus no ev3npuemume Kiacoge 3da eHep-
eutinama epexmusnocm (A-G) uma 3a yen oa noOnomozHe npoeKkmaumume 3a yeie-
cvobpazeHn uzo0p Ha oceemumenna ypeoba no Kpumepuii ,,3a00801536aHe Ha NPEONUC-
8anume NOKA3amMeu 3a U3KyCmeeHo 0ceemieHue ¢ MUHUMAIHU pasxoou”.

ENERGY EFFICIENCY ANALYSIS OF TYPICAL LIGHTING INSTALLA-
TIONS IN HOTELS

Kamelia Nikolova

Abstract. The current paper presents an analysis of the imposed ways in the light-
ing design practice of illuminating public areas with continuous working time in the
most popular hotels (foyers). There are evaluated the annual expenses for illuminat-
ing these areas per square meter basis on multiple lighting design with different
sources and controlling devices. The proposed classification according the energy ef-
ficiency classes (A-G), aims guiding the lighting designers to advisable choice of
lighting decision using criterion for “meeting the standard indexes for artificial light-
ing with minimum expenses .



ACIIEKTH HA ITPOMEHUTE B YIIPABJIEHUETO HA EJIEKTPOEHEP-
TUMHATA CUCTEMA, CBBbP3AHHU C JIUPEKTHUBA 2009/72/EC U IIPO-
N3TNYAIIIA OT TAX BB3MOXKHOCTH

Mapus KvneBa, /lumo CronsioB

Pe3ztome. C npuemanemo Ha 3E 6 Bvieapus npez 2003 2. e 6b6eden HO8 nasapen
mooen. EOHO om U3UCK8aHUusma ¢ Hau-20a3aMO0 3HA4eHue e 0a ce 0Cu2ypsaea pe2yiupan
oocmvn Ha mpema cmpana 00 eirekmpuyeckume mpedxcu. To, kakmo u npecnexmu-
eama 3a 00w eBpoONeucKU na3ap 3a e1eKmpoeHepeUus Haiazam o0a ce U3Cie08am 6b3-
ModicHOCmMuUme 3a epexmugHo U3N0I36aHe HA CbUeCME)8auume eleKmpoeHepeuu
CHOPBICEHUAUPE3 8bBedcOane Ha Hoeu 3a bvaeapckama EEC memoou u/unu mexmo-
noeuu (kamo DSM, FACTS, op.). I[Ipu moea nosume pewienuss mpsboea oa ce paze-
Jedxcoa om 2ne0Ha moyKka HA NbIHUmMe pasxoou 3a Yeaus HCUHEeH YUKBIL — KAKMO 3d
npoU3B00CME0 U eKCNIoamayus,maka u 3a uzeexcoane om paboma u 3a OmpadxtceHusl
8bPY OKOIHAMA cpeodq.

CHANGES AND CHALLENGES IN POWER SYSTEM MANAGEMENT
RELATED TO THE REQUIREMENTS OF DIRECTIVE 2009/72/EU

Maria Kaneva, Dimo Stoilov

Abstract. The energy act in Bulgaria introduces new model for electricity market
complying with Directive2009/72/EU that is to assure access to third party. In the
dawn of common European market for electric energy it is important to study the pos-
sibilities for effective use of existing utilities as well as to introduce new for Bulgarian
power system methods (like DSM) and technologies (like FACTS). Doing this, it is of
vital importance to consider new decisions from the point of view of life-cycle costs
where the costs for production, exploitation, dismantling and environmental impact
are included.



IHOCTOSAHHOTOKOB I1®POB AMIIEPMETBHP 3A IABOPATOPHH
CTEHIOBE

HNBaH AHreJioB

Pe3tome. Ilpu usepasxcoane Ha HOBU 1AOOPAMOPHU CMEHO08e ULU MOOEePHUZUDA-
Hemo Ha cmapu makuéa ce Halaea usmMepéane HA NOCMOSAHEH MOK NOCPeOCmeoM
wynm exnouen 6v6 gepucama [1]. Kvm neeo ce cévp3sa nooxooswa uzmepsamenna
cucmema CvbC CKAIA CbOmeemcmeawa Ha napamempume ua wynma. Taxuea cuc-
memu ce Hamupam mpyoHo u ca cpasHumenno ckvnu. Ha naszapa uma mnozo euooge
yugposu uzmepsamenru MoOyIU 3a HANPEN’CEHUE — MOHMAIIC HA NAHEN U C HUCKA Ye-
Ha. [lerma na nacmosiwama paboma e oa ce npeycmpou yugpos goimmemnvp 3a na-
HeJleH MOHMAMC 8 AMNePMembp C ULYHM.

DIGITAL DC AMMETER FOR LABORATORY STANDS

Ivan Angelov

Abstract. When building a new laboratory stands or upgrading of old ones require
measuring the current through the shunt in the circuits [1]. Shunt is connected to a
suitable measuring system with a scale corresponding to its parameters. Such meas-
uring systems are relatively difficult and expensive. On the market there are many
types of digital voltage measurement modules — panel mounting and a lower price.
The aim of this work is to transform digital voltmeter into ammeter with shunt.

HUHTEJUI'EHTHU CUCTEMMU HA EJIEKTPUYECKU UHCTAJIALIUU

3axapu BaHoB

Pe3tome Bcexu om nac sicenae oa cvzoaoe MaKkcumaien KOM@popm, cueypHocm Ha
ypedume u 0a nodobpu kawecmeomo Ha dtcusoma cu. Cv30adena e Ho8a MexHON02Us
LEIB” 3a ummenucenmuu cucmemu Ha eleKmpuyecku UHCMAIayuu, KOSMo 3HA4U-
MeaHo we 0baeK U JHCUBOMA HUL.

Llenma na nacmoswama paboma e 0a passicHu mMasu HO8A MEXHOLO2USL C XAPAK-
mepuume u ocobenocmu u npunodcenuemo na EIB 6 unmenucenmuume enexmpu-
YyecKu UHCManayuu 8 ccpaoul.

INTELLIGENT SYSTEMS OF ELECTRIC FACILITIES

Zahari Ivanov

Abstract Everybody wants from us to make main comfort, security of the applianc-
es, as well to better the quality of his life. New technology EIB for intelligent systems
of electric facilities that considerably will relieve our life is made.

It is the goal of the present work for it clarifies this new technology with her par-
ticularities and the application of EIB in the intelligent electric facilities in buildings.



OI'PAHUYABAHE HA BJAYXKJIAEHIUTE TOKOBE ITIPU IIOCTOSH-
HOTOKOB PEJICOB EJIJEKTPUYECKHU TPAHCIIOPT

IHosmna IleTkoBa

Pe3tome. B Bvreapus 6 cucmemama Ha eleKmpocHadossamne ¢ NOCMosHeH MoK Ha
pelcosume eleKmpuiecku mpaHCnopmHu cpeocmaed 3a epadcku mpancnopm (Mempo
U mpameaii), xo0osume peJicu ce U3Noa38am 3a 0opameHr NPOBOOHUK (Puoep).

IIpu maxve 6u0 3axpansane nOOIEMHAMA UHDPACMPYKMYPA U MPAHCHOPMHUME Cb-
OPBIHCEHUSL €A NOOJIOJNHCEHU HA AKMUBHA KOPO3Usl NOO b30elicmaeuemo Ha Oyicoae-
Wusm mox, KOUmo ce OmMKIOHABA OM peicume 8 3eMsmd.

B nacmosiwyus ooxknad ce pazenedxcoam paxmopume, KOUMO GIUSAM GbPX) 20JeMU-
Hama Ha bydcoaewume moxkose, Kakmo u Memooume 3a MiaxHomo 02paHu4aeaHe.

LIMITATION OF THE STRAY CURRENT IN DIRECT-CURRENT
RAILWAYS

Polina Petkova

Abstract. DC electrical grid system for railway transport feeding in Bulgaria uses
track rails as a return path (feeder) to the substation.
When this type of feeding is used the underground utility structures and the transpor-
tation equipment are exposed to active corrosion because of the stray currents going
from the rails to the earth.

Overview of the factors which have influence to the magnitude of the stray currents is
made in this paper.

EHEPTUMHA EOEKTUBHOCT U CBETJIMHHU TEXHOJIOT'UU

Xpucro Bacuiie

Pe3rome. B cmamusma ca pazenedanu MooepHume meHoeHyuu 8 0ceemumennama
MmexHUuKa u eHepautiHama egpexmugHocm 8 oceemiaeruemo. Hanpasen e 0630p na
npobnemume 6 001aCmMmMa 8 C6emoseH U HayuoHalen mawad, npeonpuemume mMepKu
U MAXHOMO OMPAdICEeHUe 8bPX) MemoOuKume u 000py08aHemo Ha 0ceemumeaHume
ypeoou. Oyenenu ca u eghekmume om HOBUME MEPKU KAMO HAMANISABAHE HA KOHCYMA-
Yusama Ha ejl. enepaus u CGeMmauHHOmMO 3aMbpPCABAHE.

ENERGY EFFICIENCY AND LIGHTING TECHNOLOGY

Hristo Vasilev

Abstract. The modern tendencies in a lighting technology and lighting energy effi-
ciency are discussed in the paper. A review of the problems in that area is made. The
global measures taken for improvement of the lighting efficiency and their influence
on the methods and equipment used in lighting installations are pointed. The impact

of those new measures as decrease of electrical energy consumption and lighting pol-
lution is estimated.



N3CJIEIBAHE HA ITPOI'PAMUPYEM TOKOU3TOYHUK 3A EJIEKTPO-
EKCTPAKIIUSA HA METAJIN

Cgetuo3ap 3axapues, {lumursp lumMutpoB

Pe3rome. Enexmpoexcmpakyusama Ha Memani om pasmeopu ¢ HUCKA U CPeoHd
KOHYeHmpayusi npeocmaesnaea cepuozen unmepec. Ta ce ocvujecmsnsa ¢ npoepamu-
pyemu mokousmounuyu. Ilpedcmaesen e npoepamupyem mokOUmMOUHUK 34 UMNYJICEH
MOK C KOMNIOMbPEH KOHMpOL U ynpasieHue Ha npoyecume. llokasana e 6.10K060-
CMpPYKMypHama cxema Ha paspabomenus u uscieosan uzmounux. Hanpasena e
obocnoska Ha uzbpanume mooyau. [lpeocmasen e epagpuuen unmepdheiic 3a 3aoasane
Ha napamempu Ha npozpamupyemusi moxousmounux. CHemu ca OCHOBHU eleKmpu-
YyecKU U eHepeemudecKu napamempu npu paboma ¢ pazmeopu Ha mMeoeH cyaigham.

INVESTIGATION OF PROGRAMMING CURRENT SOURCE FOR
METAL ELECTROEXTRACTION

Svetlozar Zahariev, Dimitar Dimitrov

Abstrakt. The process of metal extraction of solution with low and middle con-
centration is of great interest. It is worked out with programming current sources. A
programming current source for impulse current with computer process control is
represented. Block-structural scheme and algorithm of the developed and investigated
source is shown. Well founded base of the chosen modules is done as well. A graph-
ical interface for programming current source parameters’ specifying is represent-
ed. Basic electrical and energetic parameters during the work with copper sulphate
are taken down.



