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PE3IOME

‘CMC - C” EOO[l e enekTpouHxeHepuHroBa ¢upma, cb3fapeHa npe3 1995 rogwHa W passuBa NpUOPUTETHO AEWHOCT B MWHHATa W MeTanypruyHara
NPOMULLEHOCT. TS BKMIOYBA EKCNEPTU3N, KOHCYNTAHTCKN YCIyri, NPOEKTUPaHe U U3MbIHEHWe Ha enekTpocHabasBaHe 1 enekTpoob3aBexaaHe Ha enekTpudecku
ypenbu ¢ Hanpexerue o 35 kV, KOHCTpympaHe 1 Npou3BoACTBO Ha en. Tabna, en. ypeabu HH n CpH v cneumanusupany anapatit 3a ynpaBneHue 1 awuTa.

Ot 2001 r. e BbBegeHa Cuctemarta 3a ynpaBneHue Ha kauecTBoTo no crangapta ISO 9001

VHoBauuuTe ca npuopuTeT B AeitHocTTa. ChC COBCTBEHW U3CMeaBaHusl, Npu akTMBHO Y4acTue Ha YHUBEPCUTETCKW NpenogaBaTeny, ca Cb3hafeHn W BHEOPEHM
HOBM TEXHWYECKM W TEXHOMOMMYHM PELLEHMs, NMPEeSIokKeHn OT MpmaTta WM W3MCKAHM OT HalM KIWEeHTW OT cTpaHaTa W uyxbuHa. Te ca B obrnactta Ha
€()eKTMBHOTO W3MON3BaHE Ha erekTpuYeckaTa eHeprus, MOoLepHU3auusita Ha enekTpoob3aBexgaHeTo Ha  PYAHWYHW akyMynaTOpHU NOKOMOTMBM, ENEKTPO-
BesonacHocTTa, enekTpudeckTe  anapatu, enekTpocHabasBaHeTo 1 enekTpoob3aBexaaHe.

“CMC - C" EOQ[ e cb3ganeHa npe3 1995 roguHa, v n3mbn-
HABa MbMEH WHXEHepuHr B 0bnactTa Ha enekTpocHab-
OsBaHETO 1 enekTpoob3aBexaaHeTo Ha  MPOMMLLNEHM,
obuecteeHn 1 ButoBM 0OEKTW. AKLEHT B [eiHOCTTa ca
MUHHaTa 11 MeTanypruyHaTa npOMULLNEHOCT.

B obxeata Ha OCHOBHMTE [eMHOCTW Ha dupmaTta ca
BKITIOYEHM NMPOyYBaHe, NPOEKTUPaHe, KOHCTPYWpaHe, u3pabor-
BaHe, MOHTaX, HaCTPOWKa, CEepBU3, PEMOHT U PEKOHCTPYKLMS
Ha kaberHW 1 Bb3AyLLHW eNeKTPONPOBOAM, pasnpeaenuTenHmu
YCTPOWCTBA M MOACTAHLMM, MbITHNE3ALLMTHU 11 3a3€MUTESTHN
WHCTanauuW, enekTpocunoBo 063aBexgaHe, BbTPELHM
€NEKTPUYECKN MHCTanaLmMu, MNOAEMHO-TPAHCMOPTHU CbOpPb-
XEHWS, aBTOMATUYHO YNpaBMeH1e Ha TEXHONOMYHM arperaTy
¥ npoLecu.

JpyxectBoto € cepTudmumpaHo no 1SO 9001-94. B
cbcTaBa My e CTpykTypupaH OpraH 3a koHTpon “CMC-C
koHTpon” ot Buga “C’, cepTudmumpaH oT bwbnrapckara
Cnyxba 3a AkpeauTauusi.

MpuopuTeT B UAnacTHaTa AENHOCT Ha [PYXECTBOTO €
MPUNOXEHNETO Ha Han-CbBPEMEHHU eNeKTpUYeckn anapaty,
CbOPBKEHNA WU TEXHONOMMW, KakTO M Cb3AaBaHe Ha Opu-
MMHarnHK cobeTBeHu paspaboTku 3a pellaBaHe Ha Bb3HUKHaNM
npakTUJecku npobnemu.

B obnactta Ha wHOBauuWTe ApyxecTBOTO paboTn B
CbTPYOHUYECTBO C YHUBEPCUTETCKM NperofaBaTenn u cre-
unanuctn. Hai-cunHu ca Bpb3kute € MUHHO-TE0MOXKM
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yHuBepcuteT “Cs. ViBaH Puncku” u npegn BCUYKO C kaTeapw
‘EnexTpudpmkaums Ha MUMHHOTO npowseofcTBO” W “EnekTpo-
TexHnka” OCBLYECTBEHN Ca W KOHTaKTU C TexHuyeckus
YHUBEpCUTET, KaTeapa “Enektpuyecku anapatu’

3acnyxaBa npeaBapuTENHO Aa OTOENEXWM, Ye BCUMKM
ONMWCaHN MHOBALWMOHHM TEXHUYECKM U TEXHONOMMYHI PeLLEHNs
Ca OCBLLECTBEHM U Ca MPWNOXKEHU B MpakTMKaTa, MHOrO
po0pe NpueTH OT HALLKUTE KITMEHTH.

ModepHu3ayusi Ha KoMniekmHu pasnpedenumenHu
yempolicmea(KPY) CpH.

Oupmata Hu e egHa oT mbpeuTe B cTpaHaTa (1995 r.), koaTo
pa3pabot W OCHLECTBM TEXHONOMS 3a MOAEpHM3aLuns Ha
MopanHo 1 cusmdeckn octaperu  KPY, upes 3amsHa Ha
€reKTPOMEXaHNYHUTE 3aLLUUTI C MHOTOYHKLIMOHAMHN MUKPO-
NPOLIECOPHU 3aLLMTW W HA ManomacreHuTe npekbeBaun C
enerasoBn W BakyymHu (dur.1). Taka ocbllecTBeHaTa
MOAEPHM3aLMS € C PYHKLMOHAMNHN Bb3MOXKHOCTU U Hagexa-
HOCT, cboTBeTCTBaWM Ha Hou KPY, HO ¢ 2-2,5 mbTu no-
Hcka LeHa. (HaeaH-Yenoneu).
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Queypa 1

Enexmpuyvecku mabna u PaznpedenumenHu ycmpolicm-
ea HH.

MpoekTpaT ce M ce M3MbIHABAT enekTpuyecku Tabna u
pasnpeaenuTenHu yCTpocTea ¢ 0bLO W cneumanHo npea-
HasHauyeHWe, npunaraiku CbBPEMEHHA enemeHTHa 6asa u
TexHonoruu, BknouutenHo u cuctemara “TMIPM3MA” Ha
“Schneider Electric”

MbnHuesawumHu uHCManayuu ¢ aKmueHU MbJIHUO-
npueMHUYU.

lMpoeKkTpaHn Ca M ca WU3MbIHEHN MBIHUE3AWMNTHN WHCTa-
nauum ¢ akTUBHM MbIHUenpuemHuuy (dur.2). 3awwmtaBaHata
nnow, e AECeTKW MbTW MO-TonaMa OT Ta3u 3aluTeHa ¢
NPBTOBU MbAHUENPUEMHULM C OCTPUE, MPU 3HAYUTENHO MO-
ronsMa HagexHoct (HOmukop men, BeHsuHocTaHuuw,
lasocraHumm, O6wwecTBeHn crpagn B Codms, Konpusiymua,
ToprosuLe).

Queypa 2

UumezpupaHu  nodeuxHu enekmpuyecku yped6u.
PaspaboTeHa € wWHTErpupaHa mMoABWXHA enexkTpuyecka
ypeaba (dur.3), koATO NpeacaBnsiBa KOHTEMHEP, CTOMaHEHa
KOHCTPYKUMS (@), B KOWTO ca 0BefMHEHW: KOMYTALMOHHA 1
3alMTHa anapatypa 3a 6 kV (6), 3a Hucko HanpexeHue 0,4 KV
(B) n cucTema 3a aBTOMATWUYHO YMpaBrieHue W KoHTpon (r).
ToBa OpUIMHaMHO TEXHUYECKO M TEXHOMNOTWYHO PELLEHNe e
MPUNOXEHO 3a enekTpooD3aBEXOaHETO Ha BEHTMMNATOpa B
LLaxta “CeBep” Ha pygHuK “Yenoney’.

Queypa 3
ModepHuzayuss Ha  enekmpoob3aeexdaHemo  Ha
PYOHUYHU aKyMynamopHU eJIeKmpoIoKOMOMuU8U.
CMC- C obegunsiBa ycunusata Ha cneyuanucv ot MY “Ce.
WBaH Puncku”, TexHuyeckn yHuepcutet, “EHeprus” ALl
BP3 “Uap KarnosH' B MogepHWsauusiTa Ha pyOHWUYHUTE
aKyMynaTopH¥ eNneKkTpoNoKOMOTIBM, KOSITO 0bxBaLLa:
e 3amsHa Ha ankanHWTe TAMOBM aKyMynaTOPHU
Batepuw ¢ kucenuHHm (onosHu) Gatepuu;
*  BbBexgaHe Ha CbBpeMeHHa TEXHOMOTUS 33 3apex-
[aHeTo Ha akymynaTopHuTe baTtepuu.
o [lpunoxeHne Ha OE3KOHTAKTHO YyNpaBfeHWe Ha
MOCTOSIHHOTOKOBOTO 3a[BXKBAHE B ENEKTPONIOKO-
MOTMBUTE.

Tasn koMbWHALMS [aBa Bb3MOXHOCT [a CE OCbLEeCTBU
LsrocTHaTa MOAEPHM3aUMs Ha  eneKTpONoKoMOTMBA Ha
LieHaTa caMmo Ha ankanHute 6aTepu, Npu 3HAYUTENHO Mo-
BMCOKa EHEpriMHa eheKTUBHOCT, yaoOCTBO Npu ekcnoaTaums
1 obrekyeHa B3prUBO3aLLMTa.

ChbluecTBeH NPUHOC B peanusaumsTa Ha Tasv uaes umar
MpOM3BOANTENNTE HA ONOBHU-TArOBM BaTepun —EHeprus A"
rp. Toprosulle; Ha 3apsgHuTe yctpoictBa - BP3 “Lap
KanosH” rp. Pasrpag. M3uano upesta e ocblyectBeHa B
pyaHuk “Mnamonoso’(Bobos fon), a yactuuHo B “Mapbac’ u
TyHena Ha Enauute mep.

Ot 2000 r. ¢ akTMBHOTO CcbaeiicTBKe Ha HITM “Queprus”, rp.
[loHeuK 3anoyHa MacoBO BHeOpPsSBaHE BLB BbIULHNTE
PYAHULM Ha YkpaiHa.

ModepHuzayuss Ha  enekmopob3aeexdaHemo
Memanoobpabameeuju MawUuHU.

OctbluecTBeHa € MogepHu3aLms Ha enekTpoob3aBexaaHeTo
Ha MeTanoobpaboTBaLLy MaLLMHK, KOsTO 0bXBalla 3aMsiHa Ha
enekTpoMallMHHuTe =[] rpynu Cbe CTaTUYHM YnpaBnsemu
WU3MPaBUTENN W HA BCUYKNA KOMYTALMOHHW W KOHTPONMpaLLm
anapaTti CbC CbBPEMEHHM KOHCTPYKLMW, XapakTepusmpaLip
Ce CbC Mo-marky rabaputy, no-BMCOKA TOYHOCT U HA[EXHOCT
1 ¢ No-ao6pm ekcnnoaTaLUmMoHHW kavecTea.

Ha

Queypa 4

Mpexnceay-pazeduHumen 12 000A.

FOANLLIHMK Ha Muro-2eonoxkus yHugepcumem “Ce. Mear Punicku’, mom 46(2003), cs. Ill, MEXAHWUSALWS, ENTEKTPUOUKALINA M ABTOMATU3ALIMA HA MUHUTE
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CuBmecTtHO ¢ ET “MeTannnact” € KOHCTpyMpaH, Npou3BeseH
W BbBEOEH B eKcnnoaTtauus npeKbcBay-paseguHuTEN 3a
MOCTOSIHEH TOK, MPeAHa3HayeH 3a LUYHTUpPaHe Ha eneKkTpo-
TIM3HW BaHM, CbC CNIEJHUTE OCHOBHU XapaKTepUCTMKY:

¢ Hanpexetve 100V

e HomuHaneH Tok 12 000 A

e YnpaBneHue-guCTaHUMOoHHO,

3aJBWXBaHe

*  KontaktHu Tena: Ag - Cu.

lMpekbcBay-paseguHutenure  (dur.5) ca
eneKTponu3Hus Lex Ha FOmukop mea, Mupgon.

C  €mneKTPOMOTOPHO

NnpunoxexHn B

Queypa 5

LljencennHo cbeduHeHUe ¢ 8UCOKa CMeNneH Ha 3aujuma om
8bHWHU 8b30elicmeusi.

Pa3spaboTeHa e KOHCTPYKUMS Ha LIEMCENHO CheanHeHue ¢
napameTpu:

e HanpexeHue 1000V
e HomwuHaneH Tok 250A
»  bpoit Ha nontocute 3+1

e (CreneH Ha 3awuTa P54

MpUnoxeHo e 3a NMpUCLEAMHSBAHE Ha MOLLHA MUHHM
MawuHn B pypHuKk “Yernoney” (BUMAK). lMpoussexma ce
CaMOCTOSTENHO  WNM  KOMMNEKTOBaHO C  aBTOMaTWueH
npekbcaad (dur 6).

Queypa 6

Ycmpoiicmea 3a 3aujuma om moka Ha ymeyku /A3Y/ e
Mpexu ¢ HanpexeHue do 220V.

Oupmata npon3Bexaa LWMPOK CMEKTLP OT peneTa 3a 3aluTa
OT TOKa Ha yTeuky 3a IT cucTemn / ¢ n3onmpaHu Cnpsmo 3ems
M3TOYHMK / NO CoBCTBEHM pa3paboTki, B CLOTBETCTBME C
nancksanusita Ha b1C 10880-83. OcHoBHM napameTpu:
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*  HanpexeHue Ha MpexaTa 110; 127; 220V;
e Bug Ha TOKa B MpexaTta - MOCTOSIHEH WU
NpOMEHNNB

¢ CobcTBEHO BpeMe 3a 3afelicTBaHe <100ms

PasnuyHu Tunoee Ha peneTa 3a 3awuTa OT TOka Ha
yTeuka /®ur. 7/ ca NPUIIOXEHM YCMEeWwHO B egHOKOOBM
Garepw, Hacunoobpasysatenm - A3Y 127 u A3Y 220 V, B
nogcTaHuymm A3Y 110, A3Y 220, B 3apsigHMTe YCTPONCTBA 3a
Tarosu 6atepun (PY-120 Ex) v gp.

LAA B e 00 e T s s S, e
|
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¢ueypa 7

Anapam 3a koHmpon Ha mokosu ymeyku KTY-M.
AnapaTbT 3a KOHTpon Ha TokoBu yTeuku KTY-M e cbe cne-
ManHo npefHasHayeHne — 3a LMHHW CUCTEMU W ENEKTPOU3HM
BaHu. EnekTpudeckute ypeabu 3a NOCTOSHEH TOK B €NEKTPO-
W3HUTE LIEXOBE CE XapaKTepuaupar C Manko M30MauuOHHO
cbnpotuenenmne - 10'-10°Q). KOHTPOMbT Ha TOKOBUTE YTEuKM
€ CBbp3aH Mpeau BCUYKO CbC OrpaHM4YaBaHe Ha 3arybute Ha
€reKTp1Yecka eHeprus.

AnapatbT € paspaboTteH cneuuanHo 3a “tOmukop meg” All-
Mupgon (®wur. 8), u kKOHTponMpa:

e Toka Ha yTeuku, A

*  MowwHocT Ha yTeuykata, kKW

*  EHeprusrta, 3arybeHa oT TokoBeTe Ha yTeuku, kW/h

e AcumeTpusTa Ha HanpexeHue cnpamo 3ems, %

apatbT cbabpka PIC npouecop, KOMTO u3uucnsea W
CKaHMpa U3bpOeHNeTE MO-rope BENWYMHW, MOCPEACTBOM
undposn  uHaukatopu.  CBETNMHHA  CurHanuaaums,
AybnupaHa u QUCTaHUMOHHO, MHAMKMPA TPW HMBA Ha TOKa Ha
yTeyka: “HopMarnHo”, “noBuLEHO” 1 “HeJonyCTUMO” 1 MO TO3N
HauMH Ce nNpOBOKMpAT AENCTBMA 3a OrpaHuyaBaHe Ha
3arybure.

Queypa 8
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Cucmemu 3a KOHmMpoOn u ynpaeseHue Ha efeKmpo-
nompe6neHuemo.
PaspaboTeHn ca v ca BbBEeAEHM B eKcroaTauus cMcTeMm 3a
KOHTPON, W3MepBaHe YyMpaBneHue Ha enekTponotpeb-
neHneTo. Bb3MOXHOCTMTE Ha CcuCTemaTa BHegpeHa B
Enaume meg” All npes 2000 r. (®ur. 9) ca:
Vl3mMepBaHe Ha aKTMBHATa W peakTUBHaTa MOLLHOCT
Ha BXOJa W Ha U3XoauTe;
*  OnpegensHe Ha n3pasxofBaHaTa aKTUBHA EHeprus
B TPM 30HW BbPXOBA, JHEBHA W HOLLHA;

e OnpegensdHe Ha  MOMEHTHUTE W CPedHUTe
CTOHOCTM Ha COS ¢ B AHEBHaTa W HOLLHaTa 30Ha,
CYMTAHO OT HAYanoTo Ha MeceLia;

»  OnpegensHe Ha BbpHaTaTa B MpexaTa peakTuBHa
€HEprUsl C Bb3MOXHOCT 3@ CUrHanMaupaHe npw
reHepupaHeTo i;

*  EXeAHeBHW, eXEeMECEYHWN W TOAMLIHM CripaBki 3a
KOCyMUpaHaTa eNekTpuiecka eHeprusi no TapuchHu
30HW.  CrpoBkuTE CbabpkaT W pasxogute 3a
eneKTpuyecka eHeprus, KOpernpaHu B 3aBUCMMOCT
OT COS @ M C OTAAAeHaTa B Mpexata peakTuBHa
eHeprus;

*  Bb3MOXHOCT 3a M3BMMYAHE Ha IEHOHOLLHN, exeme-
CEYHM M TOOMLIHM TOBAPOBH rpachuLy Mo U3BOAM U
0610 Ha BX0Aa, BKIIOYMTENHO A0 3 roanHN Hasaf ¢
Bb3MOXKHOCT 3a M360p Ha MPOK3BOITHY NEepUOaY;

*  IsBexgaHe Ha aBTOMaTWYEH MeYaT Ha eXefHEBHM,
€XEMECeYHM (Ha BCAKO MbPBO YMCNO) AAHHM 3a
notpebneHeTo UM CymuTe 3a 3annaliaHe Ha
enekTpuyeckaTa eHeprus;

Queypa 9

MpenopbyaHa 3a nybukysaHe om
kamedpa “Enekmpucpukayus Ha muHume *, MEM®

NHAukayus Ha Kbcu CbeOUHeHUSs! 8 elleKmPOoITU3HU 8aHU.

Cb3gafieH e MHaMKkaTop 3a OTKPUBaHE Ha KbCU CheaNHEeHs!
MeXay aHoauTe W KaToauTe B EneKTPONM3HW BaHW 3a
nonyyaBaHe Ha meg.

C opuriHanHo TEXHUYECKO PELLEHNE Ca 3aMEHEHN U3nona-
BaHUTe CTPENKOBM YPEaM, KOMTO Ca CUNHO YSI3BUMW B
arpecuBHa cpefa ¥ ypeou C UngpoBa WHAMKALMS, KOWUTO
NPean3BMKBAT 3pUTENHA YMOpa Npy NPOABLIKUTENHA paboTa.
MHOMKaTopbT Nokasea HanMYHOCT Ha KbCO ChbeAMHEHME Ype3
MOHTMpaH CBETOAMOL B TrOpHaTa OCHOBA Ha LMNMHABLPA
[Tpbbatal. OcesaTenaT e pasnonoxeH B [oMHaTa, ywnpeHa
yact Ha uamepurens (eur. 10). Mpunarat ce B “fOmmkop men”

Al, Mwpgon.

PaspabotBa ce cuctema 3a LeHTpanuaupaH KOHTPON Ha
KbCUTE CbEAMHEHWs, KaTo MpeanocTaBka 3a CbKpallaBaHe
BPEMETO Ha CbLUECTBYyBAaHe Ha K.C. U CnefoBaTernHo 3a
nogobpsBaHe ePEKTUBHOCTTA HA ENKTPONM3HNS MPOLIEC.

Queypa 10

UckpobesonacHu  6rmokoge  3a  OUCMAHUUOHHO
ynpasJieHue Ha 83puso3aujumeHu pyOHUYHU nyckamenu.

PaspaboTtenn ca u ce npousBexgat MckpobesonacTHu
OrnokoBe 30 [WUCTAHUMOHHO YNpaBreHWe Ha PyAHNYHM
nyckarenu ot Tuna MNBW B nambnHeHue Exdil.

Paspabotennte 6rokoBe ca abComnTHO B3aUMO3aMEHsIiEMN C
opurvHannute 6nokoBe - B[Y Ha nyckatennte, HO ca
KOHCTPYWpaHu W n3paboTeHn CbC CbBPEMEHHA ENEKTPOHHA
enemeHTHa 6asa B MHTErparnHo U3MbIHEHME.

BrokoBeTe ca cepTUthMLMpanm 3a UCKpoBEe3onacTHOCT.

FOANLLIHMK Ha Muro-2eonoxkus yHugepcumem “Ce. Mear Punicku’, mom 46(2003), cs. Ill, MEXAHWUSALWS, ENTEKTPUOUKALINA M ABTOMATU3ALIMA HA MUHUTE
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INNOVATIONS IN CMC-C ELECTROENGINEERING

Stephan Chobanov Mento Menteshev
CMC-C Lt CMC-C Ltd

Pirdop 2070, Bulgaria Sofia 1164, Bulgaria
St.St. Kiril | Methodi St. 5 8 Krivolak St.

E-mail: cmc_c@mail.bg

E-mail: cmc_c@mail.orbitel.bg

ABSTRACT

CMC-C EOQD is an electrical engineering company established in 1995, which develops activities mainly in the mining and metallurgical industries. These activities
involve expert assessments, consultancy services, design and implementation of electricity supply and electrical equipment of electrical systems up to 35 kV, design
and manufacturing of switchboards, LV and MV electrical systems and special control and protection devices.

A QUALITY CONTROL SYSTEM WAS INTRODUCED IN 2001 IN COMPLIANCE WITH
THE ISO 9001 STANDARD.

INNOVATIONS ARE PRIORITY ACTIVITIES IN THE COMPANY. BY USING ITS OWN
INVESTIGATION RESULTS AND WITH THE ACTIVE PARTICIPATION OF UNIVERSITY
LECTURERS, THE COMPANY HAS PROPOSED, DEVELOPED AND IMPLEMENTED
NEW ENGINEERING AND TECHNOLOGICAL DESIGNS AT THE REQUEST OF OUR
CLIENTS IN THIS COUNTRY AND ABROAD. THESE DESIGNS ARE IN THE FIELD OF
EFFICIENT UTILIZATION OF ELECTRIC POWER, UPDATING OF THE ELECTRICAL
EQUIPMENT OF MINE BATTERY LOCOMOTIVES, ELECTRICAL SAFETY, ELECTRIC

DEVICES, ELECTRICITY SUPPLY AND ELECTRICAL EQUIPMENT.

CMC - C EOOD was established in 1995 and provides full
engineering services in the field of electricity supply and
electrical equipment of industrial, public and household sites.
The activity is mainly focused on the mining and metallurgical
industries.

The basic company activities involve research, design,
construction, manufacturing,  erection, adjustment,
maintenance, repair and reconstruction of cable and aerial
lines, distribution switchgear and substations, lightning
protection and earth wiring systems, electric power
equipment, indoor electrical systems, material-handling
equipment, automatic control of technological units and
processes.

The company has been certified under ISO 9001-94. A
type-C Control Section has been set up at CMC-C and
certified by the Bulgarian Accreditation Agency.

A priority in the all-round activity of the company is the
application of the most modern electrical devices, equipment
and technologies as well as the development of original new
designs for solving practical problems.

In the field of innovations the company works in collaboration
with university lecturers and specialists. Its strongest
connections are with the University of Mining and Geology
and, primarily, with the Departments of Mining Electrification
and Electrical Engineering. Contacts have also been
established with the Department of Electrical Devices at the
Technical University.

It is worth mentioning in advance that all innovatory
engineering and technological designs have been

implemented and introduced in practice and very well
accepted by our clients.

Updating of MV switchgear

Our company is one of the first in this country (1995) that
developed and implemented a technology for updating
obsolete and outdated switchgear by replacing the
electromechanical protections  with multifunctional
microprocessor ones and the oil-minimum breakers with sulfur
and vacuum ones (Fig. 1). The updating thus performed offers
functional possibilities and reliability corresponding to new
switchgear but at 2-2.5 times lower prices (Navan-
Chelopech).

Figure 1

Electric switchboards and LV distribution switchgear
General and special purpose switchboards and switchgear are
designed and manufactured by using modermn components
and technologies including the Schneider Electric PRISMA
system.

Lightning-discharge protectors with active lightning
arresters
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Active lightning arresters have been designed and
manufactured (Fig. 2). The protected area is tens of times
larger than that protected by lightning pointed rods with
considerably higher reliability (Umicor Med, petrol stations,
gas stations, public buildings in Sofia, Koprivshtitsa,
Turgovishte).

Figure 2

Integrated moving electrical systems.

An integrated moving electrical system has been designed
(Fig.3) which consists of a steel container (a) integrating
switch and protection apparatus for 6 kV (b), for low voltage
0.4 kV (c) and an automated management and control system
(d). This original engineering design has been applied for the
electrical equipment of the Sever Shaft fan at Chelopech
Mine.

Figure 3

Updating of the electrical equipment of mine battery
electric locomotives
CMC-C integrates the efforts of specialists from the University
of Mining and Geology “St. Ivan Rilski’, the Technical
University, Energia AD, Tzar Kaloyan CRP for updating the
mine battery locomotives by:
« Replacing the alkaline traction storage batteries with
lead-acid ones.
* Introducing modern technology for battery charging.
e Applying static control of the electric locomotive dc
drive.
This combination allows for the locomotive to be completely
updated at the cost of the alkaline batteries only with
considerably higher energy efficiency, convenient operation
and facilitated explosion protection.

This concept has been realized by the substantial support of
the manufacturers of lead-acid traction batteries — Energia AD
in Turgovishte; of battery chargers - Tzar Kaloyan CRP in
Razgrad. The concept has been fully implemented at
Malamovo Mine (Bobov Dol) and partially at Marbas and the
Elatsite Med Tunnel.

Mass implementation in the Ukraine coal mines at Donetsk
started in 2000 in active collaboration with NPP Energia.

Updating of the electrical equipment of machine tools
Modernization of the electrical equipment of machine tools
has been carried out which involves replacement of the
electric machines of T-[ groups with static controllable
rectifiers and all switch and control apparatus with modern
designs characterized by smaller overall dimensions, higher
precision as well as reliability and performance.

Figure 4

12 000A circuit breaker.
A dc circuit breaker has been designed, manufactured and put
into operation in collaboration with ET Metalplast and intended
for shunting of electrolysis baths. It has the following
characteristics:

» Voltage 100 V

»  Rated current 12000 A

*  Remote control, electric motor drive

*  Contact bodies: Ag-Cu

The circuit breakers (Fig. 5) have been applied in the
electrolysis shop at Umicor Med, Pirdop.
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Figure 5
Plug connector with a high level of protection from
external actions

A plug connector has been designed with the following
parameters:

* Voltage 1000V



e Rated current 250A
¢ Number of poles 3+1
¢  Level of protection IP54
It has been applied in connecting powerful mining machines at

Chelopech Mine (BIMAK). It is manufactured as an individual
item or supplied with an automatic switch (Fig. 6)

Figure 6

Earth leak protection devices (ELPD) in mains of up to
220v

The company manufactures a variety of earth leak protection
relays for IT systems (with sources insulated to ground) based
on own designs in compliance with BSS 10880-83. Basic
parameters:

¢  Mains voltage 110; 127; 220V;

¢ Type of mains current — dc/ ac

¢ Natural actuation time <100ms
Various types of earth leak protection relays (Fig. 7) have
been applied successfully in shovels and spreaders — AZU

127 and AZU 220 V, in substations AZU 110, AZU 220 V, in
chargers for traction batteries (AZU-120 Ex), etc.
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Figure 7

Current leak control device LCD-M

The current leak control device LCD-M is a special-purpose
apparatus used for bus systems and electrolysis baths. The
dc mains in the electrolysis shops are characterized by low
insulation resistance - 10'-10°Q. The current leak control is
related mainly to limiting electric energy losses.

The device has been designed especially for Unicor Med-
Pirdop (Fig. 8) and is used to control:

* Leakage current, A

* Leakage power, KW
*  Energy lost from leakage currents, kW/h

*  Asymmetry of voltage to ground, %
The device contains a PIC processor that computes and
scans the quantities listed above by means of digital
indicators. The light signalization, doubled by remote control,
indicates three levels of leakage current: “normal”, “higher”
and “unallowable” thus requiring measures for limiting the
losses.

Figure 8

Electricity demand control and management systems
Electricity demand control, measuring and management
systems have been developed and put into service. The
system implemented at Elatsite Med AD in 2000 (Fig. 9) can
perform the following functions:
»  Measuring the active and reactive power at the input
and outputs;
e Determining the consumed active energy in three
zones: peak zone, day zone and night zone;

*  Determining the moments of the mean values of cos
¢ in the day and night zones as of the beginning of
the month;

e Determining the reactive energy returned to the
mains with a possibility to signal its generation;

¢ Daily, monthly and yearly information about the
consumed electric energy by ftariff zones. The
information contains the electricity costs corrected in
relation to cos ¢ and the reactive energy returned to
the mains;

»  Possibility for extracting daily, monthly and yearly
load curves by terminals and generally at the input,
including a choice of random periods within up to 3
years back;

»  Automatic print-out of daily, monthly (on every first
day of the month) data on energy consumption and
the amounts paid for electricity;



Figure 9

Indication of short circuits in electrolysis baths

An indicator has been designed for identifying short circuits
between the anodes and cathodes in electrolysis baths for
recovering copper. The needle instruments, strongly
vulnerable in an aggressive environment, as well as digital
instruments causing sight fatigue, have been replaced with
original engineering designs. The indicator indicates the
occurrence of a short circuit by a light-emitting diode mounted
in the upper base of the cylinder (tube). The sensor is
positioned in the lower widened part of the measuring
instrument (Fig. 10).

The indicator has been applied at Umicor Med AD, Pirdop.
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Figure 10

A short-circuit centralized control system is being
developed as a prerequisite for shortening the duration of a
short circuit and hence, improving the efficiency of the
electrolytic process.

Flameproof units for remote control of explosion-
protected mine starters

Flameproof units for remote control of PVI mine starters
in Exdil design have been developed and manufactured.

The units are completely interchangeable with the original
RC units of the starters but have been designed and
manufactured by using modern electronic components in
integral design.

The units have been certified as flameproof.



	Чобанов Ст. и  др.  ИНОВАЦИИ В СМС-С  ЕЛЕКТРОИНЖЕНЕРИНГ
	Чобанов Ст. и  др.  ИНОВАЦИИ В СМС-С  ЕЛЕКТРОИНЖЕНЕРИНГ
	ИНОВАЦИИ В СМС-С  ЕЛЕКТРОИНЖЕНЕРИНГ

	Менто Ментешев
	Фигура  1

	Stephan Chobanov
	Mento Menteshev
	Indication of short circuits in electrolysis baths
	Recommended for publication by Department of 



