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MWHHATA ENEKTPOEHEPTETUKA U ABTOMATU3ALUA - MPUOPUTET B

OEWHOCTTA HA “CMC - C” EOO[]
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PE3IOME. B foknaga ca pasriefaHu Hail-3Haunmmute noctuxenus Ha dmpma “CMC-C” EOOL B enekTpouHXeHepuHroBara Cit JeNHOCT CBbp3aHa C MUHHUTE W
meTanypriyHuTe npeanpustus: Munn “Mapuua nstok”, Kymepuo Meg, EBpomanran, Yenoney Maiinunr, Enauute Meg, Muna “CraHsiHun”.

MINING ELECTRICAL POWER ENGINEERING AND AUTOMATION - PRIORITY IN THE ACTIVITY OF “CMC - C” LTD.

Milen Drenkov, Nikolay Trasiev, Nikolay Mikov
CMC-C Ltd Sofia, Pirdop 2070

ABSTRACT. Report consists the most significant achievents of company “CMC-C” Ltd in regards to its electrical engineering for mining and metallurgical plants:
“Maritza iztok” mines, Cumerio Med, Euromangan, Chelopech Mining, Elacite Med, “Staniantzi” mine.

CMC-C eneKTpouHxeHepuHr, 0T cbagasaHeTo cu npeau 10
roAuHM, OCHOBHO e paboTuna 3a MuHMTE B obractra Ha
enektpuyeckute ypeabu CpH m HH, kakto u B cthepata Ha
aBTOMATM3aLMATa M KOHTPONA TEXHONOrMYHUTE NMPOLIECH.

MopaepHu3npaHe Ha pyAHUYHUTE
pa3npeaenuTesniHu U TpaHcopMaTopHM
noactaHuum CpH n HH

PaspaboteHn ca npoekTM 3a MOAEPHM3MpaHe Ha
CbLLeCTBYBALYW NOACTaHLMM B PyAHUK “Benu bper” — 20 / 6kV;
Muna “CtaHsHumn” — 20 / 6 kV; 3a noactaHums 3 /pyaHudHal
6 /0, 4 kV; nogsemHa noacraHuus 6 kV 3a pyoHuk O6pounie,
EBpomaHraH. [lo-ronsamata yacT ca peanuavpaHn, a apyru
npeacTosT Aa ce u3nbnHaT. MogepHuanparn ca PY — 6 kV u
PY -0, 4 KV B MHOTO MWHHMW NpeanpUaATHS.

®ur. 1. BuHweH Bug Ha KPY npegu pekoHcTpykuus

MogepHusauusta  /peTpout/ Ha  KOMMNEKTHUTE
pasnpegenutentn yctponctea CpH e aelHocT, cBbp3aHa ¢
nbpeute CTbnk Ha CMC-C, koaTo npogbmkasa U 40 JHeC.
PekoHcTpyupanu ca Hag 150 KPY, npoussenenu B bunrapus u
ouBwmte avpxasu IOP m CCCP. Ta obxBalla 3amsHa Ha
ManomacrneHuTe uni Bb3ayLuHK npexkbeeayun CpH ¢ enerasosu
1 C BaKyyMHU KaMepy MPeKbCBaYM, 1 Ha eNeKTPOMEXaHUYHUTE
3aLLMTHU pereTa ¢ MUKPOMPOLIECOPHMW 3alLMTW. Tasu AerMHOCT
3anoyHa npes 1996r. B BUMAK A[l (cera Yenoney MaitHuHr),
KbOeTo ca MogepHuaupanu Hag 95% ot Bcuukm KPY. MMo-
kKbCHO TOBa 0O€ HanmpaeBeHo B EBpomaHraH All — MuHa
O6poumile, B OMukop Mep (cera Kymepno Meg), B pygHuk
Enauute v gp. (MobaHos, 2005)

®ur. 2. PeneeH otcek Ha KPY npeau pekoHCTpyKums

Ha cour. 1 n 2 ca nokasanu KPY npegm, a Ha ¢ur. 3 n 4 —
crnep PeKOHCTpyKLmATa.



®wr. 3. BuHweH BuA Ha KPY cnep pekoHCTpyKuus

®ur. 4. PeneeH otcek Ha KPY cnep pekoHCTpyKuus

®ur.5. naBHo Tabno HH cneps pekoHcTpykuus Ha [loacTaHums
“PynnuuHa” B Yenoney MaiHuHr.

Tosn nogxopn ce okasa M3KNUUTESNTHO eDEKTUBEH, Thil KaTo
OT efHa CTpaHa peTpouTa rapaHTupa YHKUMOHANHNTE
kayectBa Ha 100% cnpsmMo KayecTBaTa Ha M3LANO HOBO-
poctaeeHu KPY, a oT gpyra ToBa ce ocblyecTBsBa ¢ 2 — 2, 5
MbTW NO-MasKo CPeACTBa.

PekoHCTpyvpaHa u3uano 1 MoHTMpaHa e nogctaHums 206 B
FOmunkop Meg, ¢ MUKpONpPOLECOpHM 3awmTi Sepam.

C nmbnHaTa peKoOHCTpYKUMst Ha Tabnata 3a BTOPWUYHA
komytauus B OPY 110 kV ce noBuwM 3HauMTENHO
HaZeXaHOCTTa Ha 3axpaHBaHeTo Ha Yenoney ManHuHr.

PekoHCTpyMpaHu 1 MOfiepHU3NpaHu ca rmaeHuTe Tabna Ha
cTpaHa Hucko HanpexeHue (TTHH) B ronsim 6poii nogcTaHLmm:
MogcTaHums pygHudHa (Ne 3) (dpur. 5); nogcTaHums “TnaseH
kopnyc’, mogctaHuus CCTe Yenoney MaiHuHr (MeHTewwes 1
ap., 2003; TexHuueckm... ).

MopgepHuaupaHe Ha pyAHUYHU NOAEMHM ypeatu

CMC-C ycnewwHo KOMMIEKCHO MOAEpHU3Mpa PYAHWNYHM
nogeMHu ypeabu kakto B yacTTa Enektpo, Taka u B KAM n A.
MopembT Ha waxta “KanutanHa® B Yenoney MailHuHr e
OCHOBHO peKoHCcTpyupaH. [lopemHaTta ypeaba Ha LaxTa
“KanutanHa” B pyoHuk Obpounie (dur. 6) e oxuBeHa crneq
ObITOrogMILIHA  KOHCEpBaUMsi B HE3aBbplUEH  BuA.
CVHXPOHHWST ABUraTEN Ce YNpaBNsiBa C BakyyMeH Npekbcaay
EVOLIS u e 3awuteH ¢ MMKponpoLecopHa 3aluta Sepam.
1134sn0 e NpoeKTMpaHa M U3MbiHEHa CXxemaTa 3a ynpaBrieHue,
3a 3awuTa u curHanusauus. NpoekTpaH e BaroHoobmeHa Ha
XOpU3OHTa 1 MpuemHaTta nnowagka. MoHTupanm  ca

npou3sefeHuTe BbB hupmata cneuuanyu Tabma (dwr. 7) ¢
MHEMO CXemW, mnyckaTenu W OE3KOHTaKTHM [Jatymuu 3a
nosvumoHupaHe. BaroHooOMeHbT  BkntouBa ronsm - Gpoi
AaTunLM W KpaHW M3KNKoYBaTENM, (PYHKLUMOHANHO 06€AMHEHN
B KOHTpOMEp.

®ur. 6. Laxra “KanutanHa” Ha pygHuk “Obpounie”, EBpomanran Afl

anaBneHue W 3aluTa Ha pyaHUu4HUTe
eN1eKTpo3aaBuNXBaHUA

CMC-C pwkTyBa MopepHu3auusTa B YMpaBlieHMETO,
3alMTaTa U aBToOMaTM3aLMsITa Ha ENEeKTPO3afBWKBAHUATA B
MuHuTe. TMpean 5 roguHM ca BbBEAEHW MbpBUTE YECTOTHU



ynpasnewns (VSD) u codrctaptepn B Yenomey, a B
paslMpeHNeTO Ha CbluecTyBaliata cabpuka M HOBOTO
npeanusiTie ca NpeaBWAEHW AECETKU YECTOTHO ynpaBnsieMu
3apBukBaHNS. (TexHUYeCKu... )

®ur. 7. MynT 3a ynpaBneHue ¢ MHEMOCXeMa Ha BaroHoo6MeHa

CMC-C B MOMeHTa € eMHCTBEH NPOWN3BOANTEN B CTpaHaTa
Ha PYOHWYHM MyckaTenu W pasnpefenuTendHu Ttabna B
HOPMasHO U3MbIHEHWe, CTPUKTHO Cria3Baiku M3NCKBAHUATA Ha
BAC 11623 — 83 n BIC EN 60439 - 1.

[yckatenute W pasnpegenuTenHuTe YcTpoicTBa ca
W3MbMHEHN C eneKTPUYEeCKN anapaTi, Mo MpeanoyuTaHne Ha
knueHta, ot Siemens, ABB u Schneider Electric.
CneunanuanpaHnTe 3alluTHW YCTPOWCTBA, CreumudnyHn 3a
MWHUTE, KbEeTO Ce npunara eauHcTBeHo IT cuctema kato:
Brnokmpawy peneta ot yteukun BRU, peneTa 3a KoHTpon Ha
CBMPOTUBIEHWETO 1 LENOCTTa HA 3a3EMUTENHUS NMPOBOSHMK
Ha MOABWXHUTE MWHHU ENeKTPO3adBWKBaHW MalnHn RKZP
(PL), anapatv 3a 3awuTa OT TOKa Ha YyTeYka CbC 3aLMUTHO
U3KoYBaHe B eAHOMAa3HN U TpUhasHN MPEXM C HanpexeHue
127 V n 220 V, 3awmtn oT npekbcBaHe Ha hasa ZPF n gp.
(MeHTeLwes u gp., 2003; TexHuyecku... ).

®wr. 8. Nyckatenun MP u pasnpepenutenHo Tabno NMHHP B pyaHu4HO
HOpPMariHo U3NbIHeHne

Pa3paboTeHn ca CbBPEMEHHM TUMOBU CXEMU W KOHCTPYKLIMN
3a nyckaTenu u pasnpefenuTenyu Tabna ¢ HanpexeHue 220,
380, 660, 1000 1 1140 V ¢ HomuHaneH Tok go 800 A. Ha dour.
8 ca nokasaHu nyckartenu u Tabno HH.

lMyckatenute 3a ABuratenu ¢ mowHocT Hag 100 kW ca
W3MbHEHN C ENEKTPOHHA 3alLuTa.

Tean enekTpuyeckn anapatm Ce W3NON3BaT MacoBO B
noaseMHUTe pyaHuUM Ha Yenoney MaiHuHr, EBpomaHraH, a
vogudukaumm  3a TN cuctema ce npoussexgar 3a
oboratutentm (abpuku, OTKPUTU PYAHULM W NPEYUCTBATENHN
CTaHuuu.

CMC-C cbBmecTHO ¢ “Metannnact” paspabotu u
npoussexga B ApebHU cepun egHa U3KMKOYMTENHO NONMesHa U
cronyynmBea KOHCTPYKUMS Ha LencenHo cbeauHenme 3a 250 A
/1000 V AC 3a MWHHMTE, KOETO MOXEe [a Ce KOMMNEKTOBA C
aBTOMaTWyeH npekbesay (ur. 9). (MenTewes u gp., 2003;
TexHu4ecku... )

®ur. 9. ABTOMaTUYEH NPEKLCBAY C LENCENTHO CheANHeHe 3a
3axpaHBaHe Ha npobuBHa Kapeta.

CbBMECTHOTO MOM30TBOPHO CbTPYAHUYECTBO Ha Tean ABe
VvpMK € B OCHOBaTa Ha €OHO CbBPEMEHHO M MEPCNEKTUBHO
CbOPbXeHWe - MHorodyHKUMOHaNHa npeHocuma
enekTpuyecka ypeaba ¢ Bucoka eqheKTMBHOCT M MPUITOXUMOCT.
B edHa KOHCTPYKUMSI Ca WHTETPUPaHN enexkTpuyeckn ypeadu
CpH, HH v KM 1 A 3a ynpaBneHune Ha MOLLHM BEHTUNATOPH,
MOMMK, KOMMPECOPK, COHAW, paboTeLy B TPYAHO JOCTBLMHU U
oTganeyvenu 30Hn. (TexHu4ecku... )

W3mepBaHe, KOHTPON U yNpaBneHue Ha
KOHCYyMMpaHaTa enekTpu4ecka eHeprus

CMC-C nbpea B cTpaHaTa pearupa Ha HoBaTa cucTema 3a
3annallaHe Ha ernekTpudyeckata eHeprus C BbBexdaHe Ha
nasapHuTe NPUHLMIKM W pa3paboTh, C akTMBHOTO yyacTue Ha
cneupnanuct ot MY “Cs. MBaH Puncku”, MukponpoLecopHa
cuMCTeMa 3a KOHTPON W ynpaBneHue Ha pasxogute 3a
eNeKTpuyecka eHeprusi Ha NpUBMIErMpoBaHUTE NOTpeduTeny
(Cromnos u fp., 2004). Hawwwm cuctemm ca ycnewHo BbBeeHM
B O6oratutenHoto npeanpustue “Enauute’, B PYAHMK
“Enauute” u B MuHM “Mapuua n3tok”. Cuctemata B pamkute



Ha BCEKM aCTPOHOMMWYECKN Yac HE CaMO OTYMTa EHEeprusTa, Ho
[aBa MpernopbkM 3a KOPeKUMsi, MpOrHo3upaHa no Kputepui
MUHUMAsHa pasfivka B KOHCYMUpaHaTa v gorosopeHata ¢ HEK
eHeprusi (MOLLHOCT) B Kpas Ha vaca. A TOBa € BaxHa
npeanocTaBka 3a 3annallaHe Ha KOHCymupaHaTa eHeprus no
MWHMMarnHa LUeHa ¥ 3a HamansBaHe Ha pasxoauTe Ha
ApYXecTBaTa 3a eneKkTpoeHeprus.

CMC-C n enektpobe3onacHocTTa

Mo TpagvuumMte Ha MMWHHATa eneKkTPOeHepreTuka
enekTpobesonacHocTTa e npuopuTeT u B fenHoctta Ha CMC-
C. Ta ce pa3BuBa B HSKOMKO NOCOKM:

e CTpuKTHO CnaseaHe Ha M3UCKBaHMATA 3a
OesonaceH Tpya W 3gpaBe B LANOCTHAaTa
WHXXEHEPWHIoBa [IeAHOCT, AOKa3aHo C nuncata Ha
310nonyKm 0T Cb3aBaHeTo Ha upmara;

e (Cb3gaBaHe Ha opraH 3a koHTpon — “CMC-C
koHTpon” ot Big C — eauH OT MbpBUTE B CTpaHaTa
ceptucmumpann no EN ot [bpxasHata AreHums
“bunrapcka cnyx6a 3a akpeauTtauus’;

e KomneteHTHo pelwaBaHe Ha mpobnemn o
enektpobesonacHoCTTa OT  edHM OT  Hail-
W3TbKHATWUTE B CTPaHaTa cneynanucTy, pabotewm
1 CbTPYAHUYELLM BbB (upmara.

XapakTepeH € npumepa ¢ Bb3foxeHata 1 npoeCnoHanHo
M3MbiHEHa 3adava 3a enektpoobesonacssaHe Ha en. ypenba
HH B AbGsetuepa Ha Acapen MegeT B CbOTBETCTBUE C
HopMaTMBHUTE u3uckBaHns B P Bbnrapus. Bwbeege ce
BOMBITHATENHO 3aLLMTHO U3KMIOYBAHE U OT AUPEKTEH JOMP B
netnposogHaTta (3P + N + PE) IT mpexa v B gBynposogHata
mpexa 220 V AC 3a onepaTuBHO HanpexeHue. TexHUYeckoTo
pelleHne W U3MbiHEHMeTo 0sixa BWUCOKO OLEHEHW OT
cneuunanucTute Ha dmpmarta gocrasumk VOEST ALPINE.

EnektpounxeHepuHr B Metanyprusra

Mpe3 nocneprute rognin CMC-C akTMBHO pa3Bn AEMHOCT W
B CthepaTta Ha mMeTanyprusta — “CbeefieH” 40 MUHUTE OTpachn,
C TEXKM VYCMOBMS 33 MOHTaX M ekcnmoaTtauwss Ha
enekTpuyeckute ypenbu. [lokasaTencrteo 3a 3aBOKBaHWS
aBTOpUTET Ha dmpmMaTa, C BMCOKO  KayecTBO MU
npogecroHann3bM, € HenpekbCHATO HapacTealms obem u
CNOXHOCT Ha Bb3noxenuTe 3agaun npes 2004/2005 roguHa B
€[JHO OT BOAELMTE M eGIEKTUBHU METANYPIUYHM NPEANPUSTIS
B cTpaHata — lOmukop Mep (cera Kymepuo) B rpag Mupgon.

Haii-cepuosHata 1 obxBaTHa 3afgava, kosito chupmata
nomny4y W M3MbIHK, € W3MbIHEHNETO Ha vacTute Enektpo
KM n A B HoBaTa npeuncTBaTenHa CTaHuust 3a OTMAgHM
BOAM: M3rpafeHn ca HoBu kabenHu Tpaceta (Hag 8 km);
MOMOXEHN Ca CUNMOBM U KOHTponHu kabenm (Hag 30 km);
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pe3epBHO 3axpaHBaHe ¢ UPS, pailoHHO OCBETNEHME, MycK U
Hanagka Ha Hail-CbBPEMEHHM eNeKTPO3adBWXBaHUS U
anapatv 3a ynpaBreHue, perynupaHe M 3aluTa; MOHTaX M
Hanagkata Ha KWI u A obxsalua anapatypa Ha ABB, Endress
+ Hauser, Jumo, Yokogawa, Auma matic u gp. (cur. 10)

VHTepeceH OT npodecuoHanHa rregHa Touka 6elle
BB3MOXEHNSAT UHXEHEPUHT Ha HOB komnpecop B KucnopoaHus
LeX, 3aABWKBaH OT AcCUHXPOHEH [ABWUraTen C KC poTop U
MOLLHOCT 6,2 MW (TexHuuecku...). WcTtuHeko
npeamsBukaTencTBo Oe NPOEKTMPAHETO UM HacTpoikata Ha
MUKpOMpOLiecopHaTa 3aluTa Ha TO3M MOLEH [ABuraten,
Sepam 1000+ M87 cbabpkawa 23 napameTbpa 3a
HacTpomka.

KoHcynTaHTCcka 1 ekcnepTHa AeiiHOCT

Beuuki cneumanucT ¢ BUCLIE WM CPEOHO crneuuanHo
obpasoeaHnie B CMC-C ca paboTunn npogbiKMTENHO B
MUHUTE U oboraTUTenHW NpeanpusTUs. 3HaHWsTa W onuTa B
nofyepTaHo cneumduiHata MUHHA eHepreTuka no3BonsiBar
NPoeCUOHaNHN PELUEHUSI U U3MbIHEHWS BB BCUYKM €Tanu
Ha eneKTPOMHXEHepPUHra — Mpoy4BaHe, NPOEKTUpaHe,
NPOM3BOLACTBO, MOHTAX, MyCK M Hanaaka. Teau 3HaHWs 1 OnuT
no3BonsBaT fJa Ce W3BLPLBAT KOMMETEHTHW aHamuau,
€KCMepPTH3N W KOHCYNTaHTCKa ENHOCT Ha HaN-BUCOKO HMBO.

B pesynTar Ha Halum aHanuauw, Npenopbkv 1 U3MbIHEHKE Ca
Ka4yecTBeHO MOAOOPEHM penenHu 3aluUTW B eNeKTpUYecKuTe
ypeabn CpH B “Enauute meg” A[: XBocToxpaHunuiie
BenkoBcku 2, OboratutenHusi komnnekc B Mupkoso (2000 —
2003r.), B Yenoney Mannuur ALl (2004r.). OnTummuanpaHeTo
Ha YYBCTBUTENHOCTTA W CENEKTMBHOCTTAa Ha 3awuTtute B
ypenbute 20 kV u 6 kV ce gokassa C mpeycTaHOBEHWTE
“‘warapshus” Ha pBuratenn u TpaHcdopmatopu CpH, ¢
NPeKbCHANNTE HECENEKTUBHM M3KMIOYBAHWS — MpUYMHA 3a
NpeKbCBaHe Ha TEXHOMOMYHMS MPOLIEC U Ha MPOMU3TMYALLNTE
oT ToBa 3arybu. (Mentewwes u ap., 2003; Ctounos v ap., 2004)

Epyaumuusita Ha cneynanuctute oT cmpmata 6e gokasaHa
BUCOKO oleHeHa oT GRD Minproc Ltd, ABcTpanus, kosito
NpoekTMpa NPeACTOALOTO pasLupeHe Ha Yenoney MaiHuHr.
CMC-C Ge wu3bpaHa ga KOHCyNnTMpa W KopecnoHaupa c
Minproc B npoueca Ha NpPEeAnpPOEKTHOTO U MAENHO
npoekTMpaHe. Hawwute MHEHUs 1 NPenopbKu ca NpUeT MHOro
CEPMO3HO U MOYTU BCWYKM Ca 3anOXEHW B TEXHMYECKUTE
peluenus. (TexHnyecky...)

[JenHoctta Ha CMC-C, xapaktepusupalia ce C BUCOK
npocdhecuoHanu3bM, ¢ KOPEKTHOCT, TOYHOCT U OTFOBOPHOCT €
OlleHeHa B MHOrobponHuTe pediepeHUMn OT Bbhrapcku u
YYXOECTPaHHM MpMH, 3a KOUTO WK C KOUTO CMe paboTunu.



Dur. 10.
EnemeHt ot

enekTpoo63aBexaaHeto u KUM n A B HoBa npeunctearenHa craHuus, “CUMERIO”
A) YnpaBneHue c nyckaren, TepmuHatop Ha Profibus DP u pe3epBHO 3axpaHBaHe;

B) Kabennu ckapu

B) Tabno c yectoTHO ynpaBneHue Ha nomna.
KomyHukaums c konTponep upe3 Profibus DP;

) MNomnu, ynpaBnssanu no cuctema DOL.

INuTepatypa
YobaHos, C1. PekoHcTpykuns Ha KPY-CpH — nHBecTuums

MHOTO J06bp edekT W Bb3BpaLyaemocT, cn. MUHHO aeno u
reonorus, Ne 2, C., 2005.
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MenTewee M., Cr. YobaHoB - MWHoBaumm B CMC-C
enekTpouHxeHepuHr, HayuHa cecus 50r. MY, MoguiuHuk
MrY, 1. 46, cs.lll, C., 2003

Crounos V., K. Ixyctpos, M. MenTewwes — Ontumnsaums Ha
peneiHuTe 3awmtm B en. ypeabu 6kV Ha Yenoneu
MaiHuHr. MexpyHapogHa HaydHa KoHdepeHuus MIY,
Fopnwnuk MY, 7. 47, cs. lll, C., 2004

lMpenopbyaHa 3a nybnukysaHe OT
Kategpa “ Enektpucmkaums Ha MUHHOTO Npon3BoAcTeo®, MEM®
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Crounoe WB., K. xyctpos, A. Tpanos, M. MeHTewes -
MukponpoLiecopHa cucTema 3a KOHTPOS W ynpaBfieHue Ha
pasxoouMTe Ha en. EeHeprMs  Ha  MpWBWMIErvpoBaH
notpebuten Ha HEK B “Enauute Meg” AL, EHeprueH
thopym, VI, 2004

TexHuyecku apxus Ha CMC-C — 1995 — 2005r., rp. Mupgon.
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