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50 rognHU MuHHo-reonoxku yHusepcuret “Cs. UsaH Punckn”
FoguwHuk, Tom 46, ceutbk lIl, MexaHusauus, enektpudmkauma u aBTomatmsaums Ha muHute, Codma, 2003, cTp.
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Metbp MeTpoB
Cawko Bacunes

MuHu “Bobos gon” — All,
rp. bo6os gon

Noamun Topopos
Hukonan Hukonos

MuHnpoekT — EA[L,
rp. Cochusi

B noknaga ca 0606LLeH pe3ynTaTii OT MHOTOrOAMLLHMS ONWUT B PA3BUTUETO U EKCMNOATALMSATA HA CUCTEMATa 3@ ENEKTPOCHabAsABaHE Ha MEXaHU3MPaHN KOMMTEKCH
3a noaseMeH 106MB Ha BbIMMLLA 3a YCrOoBUSTa Ha pyaHUK “BabuHo’™-Munm “Bobos gon” — EAL, rp. Bobos fon

BBBEJEHUE

CbBPEMEHHUST PYAHWK 38 MOA3EMEH JOGMB Ha MONE3Hu
W3KOMaemn Ce XapakTepusupa C BUCOKa CTeMeH Ha
MEXaHu3aUMs W aBTOMaT3auMsi Ha  TEXHOMOTUYHUTE
rpouecy, ronemMuTe WHCTanMpaHu MOLLHOCTTM , ronsiMarta
KOHLEHTpaLWsi Ha MpOM3BOACTBEH MEPCOHal, BMCOKa
CTOMHOCT Ha KanuTanHoTO CTPOUTENCTBO, M BUCOKA CTEMEH Ha
puck. Olle No BUCOK € pucka B MOA3EMHMTE PyOHMUM 3a
MexaHu13upaH LoOWB Ha BLIMNLLA.

PygHuk “BabuHo” kbm MuHu “Bobos gon” Al, rp. Bobos
[0N € €[/H CbBPEMEHEH PYAHUK KbAETO B MPOLLITKEHME Ha
noeeye oT 30 roguHn Ce M3BbLPLIBA MeXaHU3upaH OoOMB Ha
BbIMMLA Ha AbnbounHa go 400 m.

3a TO31 nepuog e HaTpynaH 3HAYWUTENeH MPOM3BOLCTBEH
OMWT U ca NPOBEPEHN B pearHu YCroBUSi MHOMO Hay4HW K
MPOEKTHW PELUEHUsI OT PasnWYHN HanpaBneHus Ha MUHHaTa
Hayka.

EQWH OT OCHOBHUTE (haKTOpW, KOUTO OKa3BaT pellaBallo
3HayeHne 3a PUTMUYHOTO, e(eKTMBHOTO UM GesonacHo
NpOTMYaHe Ha NPOU3BOACTBEHUS NPOLEC B pyaHUK “BabuHo” e
cuctemata 3a enekTpocHabasiBaHe Ha BCWYKWM KOHCYMaTopu
Mo usnata TeXHOMNoryHa Bepura.

B poknapa e npefcTaBeHa MHbopMaLms 3a: ChbBPEMEHHM
MOCTWXEHUS HAa MWHHATa Hayka M MPOMMULLIEHOCTTa  3a
MPOM3BOACTBO Ha enekTpo-063aBexaaHe 3a CbBPEMEHHM
BMCOKOMPOWU3BOAMTENHU MUHHW MALUMHK; NPELCTABEHA € Hail-
obLia xapaKkTepucTika Ha ereKTPOKOHCYMaTopuTe B PYOHMK
“babuHO” 1 cxemaTta 3a enexkTpocHabasBaHe; npuBeaeHuU ca
[aHHWU 32 OCHOBHOTO enekTpoob3aBexaaHe Ha MexaHu3upaH
poHT ¢ komnnekc “KnbokHep bBekoput”, 0606Lenn ca
OCHOBHWTE HanpaBneHus 3a Hay4HoTo obcnyxBaHe Ha MuHm
“bobos pon” ALl ot kategpa “EnexkTpudmkaums Ha MUHHOTO
Npou3BOACTBO". B 3akntoveHne Ha foknaga ca onpeaenexu

HAKOW aKTyanHW 3afayv 3a no-HaTaTbLUHO pas3BuUTWE Ha
€eneKkTpocHabauTenHaTa cucTema Ha pyaHuK “babuHo”.

CBbBPEMEHHW/ NMOCTUXEHWA B
ENEKTPOOB3ABEXAAHETO HA MEXAHU3NPAHN
KOMIMNEKCK 3A NMOA3EMEH JOBWB HA BLITALLA

B Tabnuuya 1 ca NpeaccTaBeHW TEXHUYECKUTE AaHHM Ha
W3NON3yBaHW  ENEKTPOABMraTeNM 33  3adBWXKBaHe  Ha
CbBPEMEHHN JOOMBHN BBIMULHM KOMBaIiHM NPOU3BEXAAHN OT
CBETOBHO W3BECTHM (DMPMM M MOKa3aHW Ha MexayHapoaHa
uanox6a npes 2000 r.

Ot Tabnuua 1 ce HanaraT crnegHuTe U3BOAM:
1. M3non3saHuTte ABUraTeny ca 3a HanpexeHue CbOTBETHO
500, 1000, 1100, 3300, 5000, 6000 V.
2. [isuratenu ¢ mowHoct 300 kW ce MOHTMpaT Ha BCeku OT
JBata LuHeka Ha kombainH EDW-300LN (cbvpma npoussoguten
Ha psuratenute e “CumeHc’- epmaHus) U aBuratenu ¢
mowyHocT 500 kW Ha Bceku OT ABaTa LUHeka Ha kombaiH EDW-
450/1000 (cbmpma npouaBoauTen Ha asuratenute e “Aiikxod’
l'epmanns). C gBuratenn tmun F-37 m mowHoct 300 kW ca
ob63aBeaeHn [obuBHUTE BbrMWHM kombainhm ECE (dupma
“Bputnw xedepu-fanmoHt” Benukobputanusi). AHrmmickuTe
kombaitim ot cepusta AM 500 Ha dvpma “AHaepcoH” ca
003aBefeHn ¢ eauH unu asa asuratens tun 2K1 unmn 2R1, a
kombaitHuTe oT cepusta “Enektpa’ Ha cbwata dwupma ca
o63aBeneHu ¢ enektpoasuratenu Tun EL. Monckute kombainHm
KI'Y Ha cupmata “©amyp” paboTdT ¢ enektpoasuratenu Ha
3aBoga “Lenma” (Monwa).
3 MowwHocTTa Ha enekTpogBuratenuTte, ¢ KOWTO paboTsaT
BbINegobusHuTe kombaiiHn B pygHuK “babuHo” ca ¢ mowHocT
230 1 350 kW u 3axpaHBalyo Hanpexenue 1000 V.

B CAL npe3 1991 r. pabotar 91 [OOMBHM BBIMALLHM
KombalHW, KaTo pasnpedenieHneTo WM MO0  MOLLHOCT €
npeacTaseHo B Tabnuua 2.
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ABCTpanusi 3aema BOAELO MACTO No pa3spaboTaHeTo U
BHEJPSIBAHETO Ha Hall-CbBPEMEHHW MalUMHW 3a MOA3EMeH
pobwB Ha BbrMwa. [lpoekTHaTa NpOM3BOAMTENHOCT 3a
po6uBHM koMbaiHKM 3a gbnrv 3aboi ce e ysenmumna ot 800
TMac pgo 2500 T/Mac. WHctanupaHata MOLWHOCT Ha
enekTpogsuratenure 3a gobusHute kombanHu e 750 kW, a

CpenHOOEHOHOWHOTO HaToBapBaHe Ha (PpOHT JocTura Ao
10000 t/h. Pabotu ce no peanu3npaHeTO Ha MPOEKTHM
pelLeHns 3a BbBEXOAHE B EKCMnoaTaums Ha KOMMMEKC ¢ HOBO
nokonexue nobusHM kombanHu. KomnnekcsbT “Ulan’sknioysa B
cebe cu kombaiH Ha dmpmarta “Eickolff’ ¢ wHeko paboteH
opraH v gauraten ¢ mowHocT 1000 kW u copoHTOBK

paboTHata ckopocT Ha nogaeaHe e po 10-12 m/s.
Tabnuua 1.
nokasaresnu Tun Ha kombaitHa( aeuratens)
EDW- EDW- ACE Elektra 500 | AM500 | AM500 Elektra | KTY
300LN [400/1000L | F37 EL12A006 | 2K1 2R1 1000 LlenbmaH
CumeHc | CumeHc
MoLwyHocT Ha|0,8-1,7 |24-44 go12 (1,26 2,6-3 2-3 1,3-4,5 -
BBIMLHMSA NIacT, m
MouwyHocT Ha asuratens, | 300 500 300 230X2 375 450X2 375X2 132
kW
Hanpexenue, V 1000 3300-5000 | 1100 1140 1100 6000 g0 3300 {1000
0O6opoty, s 1450 1500 1500 1500 1500 1500 1500 1440
Knac Ha nsonauusra F - F H H H H H
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TPaHCNOPTLOP C MOLWWHOCT Ha enekTpo3aasmkeaHeTo 1050 kW.
MexaHuanBaHust kpenex e Ha dwmpma “Dowty” ¢ paboTHO
cunpotusnexve 800 t. MponsBoaMTENHOCTTa Ha KOMMIIEKca e
2500 t/h, a TpaHcnopTa Ha BbrMwWara ce nsebpwsa ¢ [T ¢
LMpuHa Ha nnaTHoTo 1600 mm.

Tabnwuua 2
Ne | Ycnosus 3a pabota | Tun kombaiH | MowHocT Ha
eneKTpoaBK-
ratens, kW
1 Moneratn nnacto.e | Elektra 550 | 350 - 500
¢ mouHoct 1,4 — 3| EDW-2L-2W
M
2 Moneratn nnactose | AM 500 500 -- 1000

€ MowHocT 1,5 — 4 | Elektra 1000
M EDW-
380/760

B lepmanusi e paspaboTeHa M BHedpeHa CbBpeMeHHa
cucTeMa 3a enexkTpocHabasBaHe Ha MOA3EMEH BbITMLIEH
pyaHuk ¢ HanpexeHue 10 kV. Ovaksa ce B 6nnsko Obaelle aa
ce nosieu 063aBexaHe 1 3a No-BUCOKO HAMPEXEHME.

CXEMA HA ENEKTPOCHABOABAHE HA PYAHWK
‘BABMHO”

3a enektpocHabasBaHe Ha pygHuk “BabuHo” u Ha
ocTaHanuTe pyaHuum B Munm “BoboB gon “ e umsrpageHa
rmaBHa nogcTaHuust Ha nosbpxHocTTa (ITIM) 3a HanmpexeHue
110/20/6  kV. TlogcTaHumsitTa ce 3axpaHBa C [Ba
enektponposoga 110 KkV. EguHusaT enektponposog € ¢
AbmkvHa 25 km u cebp3ea  noactaHumsa “babuHo” ¢ TEL
“Penybrka” , rp. MepHuk, a apyruat ¢ gbmkuHa 9 km — ¢ TEL

“bobos gon”.

3a 3axpaHBaHe Ha MOLLHW KOHCYMaTOpW, HammupaLuu ce Ha
3HaunTenHo pactosHue ot [T “BabuHo”, Ha CbOTBETHUTE
NMoLajKM MMa U3rpageHn MOACTaHUMKM, 3axpaHBaHu ¢
HanpexeHue 20 KV ypes Bb3AYLUHW enekTponpoBoan. Takusa
ca noactaHuuute Ha BLU-1, BLU-2, BLU-3, n B HagwaxTosata
crpaga Ha TKLW. Bnuskute koHcymaTopu ce 3axpaHBar
pvpektHo ot [TIM “BabuHo” ¢ kabenn. TakMBa MOLLHM
KoHcymaTopu ca PygHuunute nopemun ypeaou(Pr1Y) Ha
lmaBHa kneTkoBa waxTa (FKL), PMY Ha naBHa ckunoa
waxta (FCL), AsotHa cTaHums, BeHTunaumoHHa ypenba Ha
ICLL. 3a enekTpocHabpsiBaHe Ha MOA3EMHUTE KOHCYMaTOpu
Ha pPYBHUK “BabuHO’ Ha OCHOBHWA XOPU3OHT Ha pydHWKa (X.
292) ©ma u3rpageHa LeHTpanHa noasemHa nogeranums(LrT)
B paioHa Ha pyaHudHus asop Ha KLU n 7 6pos yyacTbkoBM
TpaHcopmaTopHu  nogctaHuum  (YTT), pasnonoxeHu B
pasnuyHL YacTy Ha NOA3EMHUS PYLHWK.

Hai-obwata xapakTepucTuka Ha cxemata 3a
eneKkTpocHabasiBaHe Ha nofgseMHus  pyoHuk  “babuHo”
nakasaHa Ha purypa 2, Moxe fa ce cBefe A0 CNeaHOTO:

1. [bnbok BbBOA Ha BUCOKO HanpexeHue 6 kV B noa3emMHuns
PYOHWK, JOCTUrawlo AobuBHMTE 3aboi Ha pacTosHue [0
150 m.

2. [upektHo aBycTpaHHO 3axpaHBaHe oT [TIMN “babuHo” Ha
LM —x.292 n YT, cBbP3aHN B NPBLCTEH.

3. 3a MnoBuLLIaBaHe Ha Ha[IEXHOCTTa Ha
€neKkTpocHabasBaHeTo ca OOpMEHM TpU NpPbCTEHa-
eauH 3a LNM - x.292, egux 3a YTM-2 1 YTMN-9 n eaunH 3a
YTI1-6, 7, 8, 8A.

4. 3a enektpocHabasiBaHe Ha NOJ3EMHUTE KOHCYMATOpU B
panoHa Ha BLU-1 e usrpageHo YTIT — koeTo ce 3axpaHBa
ot UPN-BW-1. Mpe3 BLW-1 B onpeaeneHn MOMEHTH
BEHTWNALMOHHATa CTpys € u3xogswa. 3a crnassaHe
M3WUCKBAHETO Ha NpaBUNHWKa [6], € MOHTMpaHa 3alyuTa ot
yreukn Tn P3E3C-1, paspaboteHa ot konekTus Ha MI'Y
“Cs.MBaH Punckn” «kategpa “Enektpucpmkauus Ha
MWHHOTO MPOW3BOACTBO’, NOL PLKOBOACTBOTO Ha Mpod.
OTH . AHes.

5. UMM -x.292 n YT T1a ca ob3aBeaeHn ¢ KPY-6 kV , B
KOWTO Ca MOHTMPaAHM MaroMacrieHu MpeKkbeBaYn Tun
PBL-6

6. [NoaBwkHUTE TpaHCHOPMATOPHW MOACTaHUMM ca  Twn
TKLBIM, TCBIM u T1n “CumeHc’.

1. 7.C Manku u3krnioyeHns enekTpocHabasaBaHETO Ha BCUYKN
KOHCymaTopy e ¢ Hanpexerue 660 V.

7. Ha Hanpexenne 1000 V paboTtar yact OT enekTpo-
[BUraTeNUTe Ha MexaHusupaHus [06MBEH (PpOHT,
paboTewy ¢ komnnekc “KnbokHep-bekoput’- pBuratenst
Ha [oOMBHUST KomOaiH, Ha (DPOHTOBMS BEPUXEH
TpaHcnopTeop- 2 Op., Ha TpowavkaTa- 26p.m Ha npeto-
Bapava — 2 6p.

8. Ha HanpexeHne 1000 V paboTsiT cblumte enekTpo-
JBUraTenu u Ha MexaHusnpaH komnnekc “fayTu’.

9. TpaHccopmaTtopHuTe noacTaHumm 6/1 KV ca npous-
BOACTBO Ha chupmata “CumeHc”.

10. 3a ob3aBexgaHe Ha LIMM-x.292 n YTIT ca moHTupanu 85
6p. manomacrnenn npekbcBaun Tun PBO-6 1 noaBwkHM
TpaHcdopmaTopHu nogetanumu Tun TKWWBM n TCBI- 43
6p.

11.3a wsrpaxgaHe Ha kaGenHata Mpexa 6 KV Ha pydHuK
“babuHo” ca nonoxenn 25 000 m kabenu Tun CBET-6

CbC ceveHus 3X185 mm?, 3X150 mm?2,3X70 mm?3X50
mm?.

NHCTAJIMPAHM MOLHOCTW B MOA3EMHUAT PYOHUK

He3aBnCHMO OT HEMPEKBLCHATOTO pasBUTHE Ha PYAHMKA Crieq,
nbpeus nyck npe3 1974 r., B obrnactta Ha enekTpo-
cHabasBaHeTo TpsbBa fa ce pasrnexaar ABa OCHOBHW eTana;
po 1986 r. u cneg 1986 r., korato creq OCHOBHAa PEKOH-
CTPYKUMSI Ha TpaHCMopTHaTa CXemMa W cxemata Ha enekTpo-
cHabasiBaHe Osixa BbBEOEHW B eKcnnoaTauus MeXaHWau-
paHUTE KOMMMeKcH 3a O0OMB Ha BbIMWWA OT NNacToBe C
MOLLHOCT 40 5,5 m.

3a CpaBHEHWe CbC CBETOBHWUTE TEHAEHUMW B ENEKTPO-
CHabasiBaHETO W eNeKTPO3aABMKBAHETO Ha MUHHUTE MaLLMHW
ca MpuWBELEHN AaHHM 3a WHCTanMpaHWUTE MOLIHOCTTU PYAHWUK
“babuHo” B Tabnmua 3

Tabrnuua 3. MHcTanupaHu MOLWHOCTW Ha pyaHUK “babuHo”

Ne | OBekTn WHcTanupana
molHoct, kW
Jo Cnen
1986 1. | 1986 1.
A) HapzemeH komnnekc 6900 | 16950
1 PynHW4HW nogemHmn ypeabu 3200 | 6000
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1.1 | PIY Ha BeHT. Wwaxta Ne 1-1 6p. 320 400 2 YyacTbuy 3a MexaHusupaH fobus Ha | 1200 | 4200

1.2 | PIY Ha BeHT. waxTa Ne 2—1 6p. 320 400 BbIMMLLA

1.3 | PY Ha BeHT. Wwaxta Ne 3—1 6p. - 400 MogroTBUTeNHN y4acTbuy 1700 | 2490

1.4 | PIY Ha rn. ckunoBa waxTa — 2 6p. 1700 | 3400 XopW3oHTasneH TpaHcnopT 1100 | 2200

1.5 | PMY Ha rn. kneTkosa wwaxTa — 2 6p. 700 1400 Obwo A+b 12000 | 27360

2. BeHTunaumorHu ypenbu 2000 | 5650

21 EE_B;a BEHTUTALiOKHA  ypepba Ha 2500 B Tabnuua 4 ca npenctaBeHW UHCTanMpaHuTe

22 | BeHTunauyionna ypesba Ha BLU-1 700011000 Tpchd)opmaTopHKI MOLL|,HO”CTVI B NOLCTaHUMUTE, Ype3 KOUTO ce

23 | BenTunauyonHa ypenfa Ha BLU-2 1000 [ 1000 3axpaHBa pyaHvk “babuHo

24 | BeHTunaumoHHa ypeaba Ha [CLU 1000

25 | [lerasaumorHa ypeaGa Ha BLU-3 150 Tabnvua 4

3. A30THa CTaHLuS - 3500 Ne [ MogcraHuum WHcTanupaxm

4 PEMOHTHO MexaHW4eH Liex 750 750 TpaHchopmaTopu

5. ALMMHMCTPATHUBHO-OMTOB KOMMMEKC 950 950 1 |TnaBHa Ne 1 - 25 000 KkVA,

6 LLinamMoBo CTONaHCTBO - 100 noacTaHLus Ha | 110/20/6
b) MogsemeH komnneke 5100 10410 MOBBPXHOCTTA N 2 - 16 000 KVA,

1 BopootnueHu ypeabu 1100 | 1520 -110/20/6

1.1 | MnasHa BofooTMBHa ypenba Ha x.292 | 900 900 2 |UPM-BL- Ne 1 — 2500 KVA. 20/6 KV

1.2 | BogooTnueHa ypenbda Ha Mynaata - 200 Ne 2 - 2500 KVA. 20/6 KV

1.3 | 3ymndhoB BogooTmBe Ha 5 6p. WwaxTu 100 220 N; 32100 KVA ,6/0 4V

14 | BopgootnuBHa ypenba Ha x.484 KL 100 200 o » OV, 4K

5 v 6 1200 142200 Ne 4 - 100 kVA, 6/0,4 kV
PR RO T 3 |UP-BL-Z Ne 1 — 1800 kVA, 2076 KV

2.1 | [MbpBM y4acTbk 400 1300 Ne 2 - 1800 kVA, 20/6 kV

2.2 | BTopy yyacTbK 370 1100 Ne 3 -100 kVA, 6/0,4 kV

23 | Tpetu y4acTbk 430 1100 Ne 4 - 100 kVA, 6/0,4 kV

24 | YeTBbPTY y4aCTBLK - 700 4 | UPM-BLW-3 Ne 1 - 4000 kVA, 20/6 kV

3. TMOAroTBUTENHM Y4acTbLM 1700 | 2490 Ne 2 - 4000 kVA, 20/6 kV

3.1 | MeTv noAroTBUTENEH y4acTbK 500 700 Ne 3 - 630 kVA, 6/0,4 kV

3.2 | LLlectn noAroTBMTENEH Y4acTbK 600 820 Ne 4 - 630 KVA, 6/0,4 kV

3.3 | Cegmu noaroTBMTENEH Y4aCTbK 500 650 Ne 5160 kVA, 6/0,4 kV

34 | Ocmmn yyacTbk—kanutanHo | 100 320 Ne 6 - 160 KVA, 6/0,4 KV
CTPOUTENCTBO

4. | XopusoHTaneH TpaHcnopt 1100 | 2200 5 HPH = | Ne 11000 KVA, 20/6 kV
O6wo A+ B 12000 | 27360 HafILaxTOBa Ne 2 - 1000 kVA, 20/6 kV
PexannTyrauts crpaga Ne 3 - 1000 kVA, 20/6 kV
A) HaasemeH komnnekc 6900 [ 16950 Ne 4 - 630 kVA, 6/0,4 KV

1 PyAHIYRN NOAEMHN Ypeatu 3200|6000 6 LIPM “MexaHuuHa | Ne 1 - 400 kVA, 6/0,4 kV

2. BeHTunaumoHHn ypeaom 2000 5650 pabotunHuua” Ne 2 - 400 kVA, 6/0,4 kV

3. A30THa CTaHUMS - 3500 Ne 3 - 1000 kVA, 6/0,4 kV

4 PeMOHTHO MexdHMYeH Lex 750 750 Ne 4 - 1000 kVA, 6/0,4 kV

5. AIMUHNCTPATMBHO-OMTOB KOMNEKC 950 950

° LLinano80 CTONGHCTB0 - 10 B Tabnuua 5 e npeacrtaBeHo enekTpoob3aBexaaHe Ha
b) MoasemeH komnnekc 5100 | 10410

1 BOZOOTIVIBHY ypentu 110011520 y4yacTbK 3a MexaHuaupaH A0OMB Ha BbMMWA C KOMMNEKC

“KnbokHep-bekoput”
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Tabnuua 5
Enektpogeuratenu Ha
MUHHUTE MaLUMHM

WHcTanmpaHa MoLLHOCT

Eannnyna | Bp.
380 kW 1
132 kW 2

06wo
380 kW
264 kW

—_

JlobvBeH kombaiiH
OpOHTOBUM  BEPUKEH
TPaHCMOPTHOP
BepwxeH npeToBapay
MacnocTaHums

['TJ1 “I'Bapek’™- 1000 95 kW
Tpowayka 75 kW
[onbnHuTenHo -
o063aBexgaHe
Bcuuko

EHeprosnak B cbCcTaB
1 | PyaHnyeH
TpaHcdopmaTop
“CumeHc”
U;=6000V, U,=1000V
2 | CraHums 3a 1
ynpaBnexuwe Ttun Ly-
U,=1000V, 1,=1200A

3 | CraHums 3a 2
ynpaenenne Tun Lyo-
U,=1000V, 1,=400A

N

75 kW
75 kW

150 kW
150 kW
190 kW
150 kW
116 kW

NINININ

~Njo|Oo|b~|w

1400 kW

630 KVA 2

HAYYHO OBCNYXBAHE HA MUHW “BOBOB JONT" ALl OT
KATEAPA “ENEKTPUOUKALINA HA MUHHOTO
nPON3BOACTBO”

lMopagy u3KnouMTENHATa aKTyanHOCT U BaXHOCT Ha TO3M
BbMPOC, € HeOOXOAMMO HEroBOTO OTAENHO pasrnexgaHe u
aHanuaupade. Mo Tasu npuuMHa B TO3M JOKNad Lie ce
nocoyaT Camo HSIKOA OCHOBHM MOMEHTW U HanpaBneHusi oT
HaYYHOTO U MHOMOTOAMLIHO CLTPYAHUYECTBO Mexay MY “Ce.
MBaH Puncku” n Munm “Bo6os gon” AL

ToBa CbTpyOHNYECTBO MOXe Aa ce 0606wy B cregHnTe

OCHOBHY HanpaBneHus:

1. ObydeHne Ha kagpu c Buclie obpasoBaHue ¢ Gakana-
BPCKa M MarncTbpeka CTeneH.

2. [osuwaBaHe Ha KBannuKaLmsaTa Ha PbKOBOAHMW Kagpw.

3. Yyactume Ha HayuyHu paboTHMUM M npenogasaTeny oT
MI'Y B ekcnepTHW cbBeTH, 06CHXKOALM BBAPOCK, Npob-
emMu 1 3aaa4u B pa3sutneTo Ha Muxm “bobos gon” Al .

1. 4.llepuognuHa akTyanusauus Ha “TlpaBuniHUMK  no
TexHW4ecka OesonacHoOCT npu JoOMB Ha BbMua no
noasemeH HaunH"(B-01-01-01)

4, PaspaboTtBaHe 1 BHeLpsiBaHE Ha 3alMTW OT YTEYKM 3a
kabenHa mpexa 6 kV.

2. 6.lpepaboTka Ha amapaTy 3a 3aluTa OT YTEYKN B
kabenHu mpexu 1140 V.

3. T7.NNpoBexaaHe Ha M3NUTBAHWS Ha eNEeKTPOCHOPBKEHNS
B PYAHUYHO B3PMBO3ALLMTEHO U3MBITHEHNE.

4. 8. /13BbpLuBaHEe Ha EKCNEPTHM OLIEHKW 1 KOHCYRTaLun no
pasnuyHK BBNPOCK B 0BracTTa Ha enekTpocHabsBaHeTo
U peneitHaTa sawumta.

AKTYANHW 3AOAYN 3A U3CNEABAHE W PELLABAHE B
OBJTACTA HA ENEKTPOCHABIABAHETO HA PYHWK
‘BOBNHO”

MHOroroguWwH1a NPOU3BOACTBEHONMUT, HATpyMmaH npu
ekcnnoataumsTa Ha enekTpocHabguTenHata cuctemMa  Ha
pyoHuK “bobuHo”.m MuHmu “Bobos gon” Al nokassart, Ye MHOrO
BbMPOCU CTOST HEPELleHW W KOWTO OrpaHuyaBar, a B
onpefeneHu cnyyau W HamanseaTt  eeKkTMBHOCTTa W
Oe3onacHOCTTa Ha MOA3EMHMS MeXaHuaupaH [obuB Ha
BbITMLLA.

1. He e 3aBbplleHa onTUMM3aLMOHHATa 3afaya, [dasalla
Hay4HoO0bO0CHOBaHa 3aBMCUMOCT MEXOY MUHHUTE YCMOBWS Ha
BbITIMILHATE NnactoBe B pyaHuk “BobuHo”, Heobxoammute
MHCTanMpaHM  MOLWHOCTTW Ha  MMHHWTE  MalUWHM "
HOMWHAMHOTO HanpeXeHue Ha Mpexara.

2. AKTyanHa e 3afjayata 3a OnpejensiHe Ha HadeXHOCTTa Ha
erneKkTpocHabautenHata  cucteMa B 3aBMCUMOCT  OT
NPOM3BOAMUTENHOCTTA Ha  JOOMBHWTE U MOAFOTBUTENHM
(PpoHTOBE W [OCTaBKaTa Ha TeXHUYecku Ccpeacrea 3a
npakTuyeckata 1 peanusaums.

3 ObocHoBaBaHe, paspaboTBaHe U BHeApsiBaHe Ha
CbBPEMEHHW CUCTEMM 33 eNneKTpo3afBuKBaHe W ynpasneHue
Ha PasnnYHM MaLIMHW U MEXaHU3MW KaTO OCHOBEH W3TOYHUK 3a
peanusupaHe Ha 3HauuTernHa UKOHOMMUS Ha enekTPOeHeprus u
noBwLLIaBaHe Ha paboTHUAT UM pecypc.

4. BHepsiBaHe Ha CbBpeMeHHa NyckoBa anapaTypa C NoBULLEH
WHOPMALMOHEH pecype, nog KoeTo criedsa Aa ce pasbupa
YCbBBPLUEHCTBAHE Ha CTPYKTypHaTa UM CXema, ocurypsisalla
HenpekbCHaTa AuarHocTuyecka WHGOpMaLLMs 3a  TAXHOTO
CbCTOSHME.

5. ONTUMM3aLMA Ha PEMOHTHUTE UMKNW Ha PYAHUYHOTO
enekTpoob3aBexaaHe 1 Ha obema 3a MPOUNAKTUMHOTO WM
obcnyxBaHe, paspaboTBaHe W BHegpsiBaHe Ha edeKTMBHA
nporpama 3a TeXHUYecKo OBCMyXBaHe M PEMOHT Ha CMOXHMS
KOMMIIEKC OT €nekTpoMexaHuyHo ob3aBexgaHe C Len da ce
ocurypn  00CnyBaHe MO “TEXHUYECKO CbCTOsSHME', a He
aBapu1HO, KakTo cera.

6./3nckBaHeTo Ha MBT [6] 3a npoBepka Ha M3NPaBHOCTTa Ha
YCTPOMCTBATa 3a HEMpeKbCHAT KOHTPON Ha u3onauusTa M
3alUMTHO M3KMIYBAHE Ha enekTpos3axpaHBaljata Mpexa
‘pedu HauarnoTo Ha BCAKa CMsHa 3a YCMOBMSATA Ha efuH
nog3eMeH pyaHUK, KakbBTO € pyaHUK “babuHo”, He MOXe Beve
Ja Cce NMpueMe KaTo pelueHue, MoBuwaBawo 6e3onacHocTTa
npwW 13MNON3yBaHe Ha eNeKTPOEHePrus B NOA3EMHNTE BBLITIULLHY
PyLHWLM MO 00SCHAMM Npu4MHA. HOBO CbBPEMEHHO PELLEHME
Ha TO3M npobnem e epHa OT akTyanHuTe 3agayy 3a
U3MbITHEHME.

7. Tlpn noasemHust JobGMB Ha BbIMMWA enekTpudeckaTa
€Hepris Ce HaroXu Kkato OCHOBHa ABUraTeniHa cunia B Moyt
BCUYKM CTPaHM C pa3BuTa MWUHHA NpoMuWLLneHocT. EpHoBspe-
MEHHO C TOBa CTaTUCTWKaTa MOKa3Ba, Ye eneKkTpuyeckara
€Heprus  ce SBSBa U edHa OT OCHOBHWUTE MPUYMHU 3a Bb3-
HWKBaHE Ha NoXapu W eKCnno3uu B MOA3EMHUTE BBITULLHM
PYLHULM 1 32 NOPAKEHUS OT ENEKTPUYECKN TOK.

ChblLieCTBYBALLMTE HOPMATMBHM JOKYMEHTM N0 GE30MacHoCT B
no-ronsMata cu YacT ca 0BOCHOBAHW Ha KayecTBeH Momaxo
npu onpefiensaHe Ha ycnosusTa 3a Ge3onacHo MarnonasaHe Ha
€MeKTPOEHepruATa B NOA3EMHUTE BLIMMULLHIA PYOHULM U He ce
pernameHTMpa KONMYeCTBEHO HMBOTO Ha GesonacHocT. Tosa e
edHa CbBPeMeHHa aKTyanHa 3agada no Koato paBoTaT MHOMo
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Kvpuenux E. M 0p. EJIEKTPOCHABABAHE HA MOLASEMHU PYOHWLIN ...

Hay4YHO-M3CNeSoBaTeNCKN U YHUBEPCUTETCKA KOMEKTUBM B
CTpaHUTE C pa3BuTa MMHHA NPOMMLLIIEHOCT.

8. PaspaboTtBaHe 1 BHeapsiBaHe Ha anapaTtu 3a 3awuTa OT
YTEYKN B €ENEeKTPUYECKU MPEXN, KOMTO 3axpaHeat perynu-
pyemu TUPUCTOPHI eneKTPo3aaBMKBaHNS.

Paspa6oTBaHe Ha HOBW CpPeACTBa 3a 3aluMTa OT TOKOBE Ha
KbCO CbeAMHEeHWe Mpu W3NONM3BaHe Ha  perynupyemu
TUPWUCTOPHM ENEKTPO3aABIKBAHE.

9. W3bop u BHeOpsBaHe Ha PpeLeHUs 3a CbLLECTBEHO
HamansBaHe Ha OOLLOPYOHNYHWTE pasxogu Ha EeneKTpo-
€HEprus 1 Mo OTAEMHU TEXHOMOTMYHM NPOLECH.

380N

Ha ocHoBaHWe 13NoXeHOTO ce OPOPMAT CRESHUTE U3BOAM:
1. B cpaBHeHWEe CbC CbBPEMEHHUTE MOCTUKEHUS Ha MUHHATA
Hayka W npakTika no WHCTanMpaHu MOLYHOCTY M U3MON3yBaHa
cxeMa 3a enektpocHabasBaHe pyoHuk “babuHo”  nMma
CbBPEMEHHW PELUEHWS , HO U C OLEHKa Ha WU3oCTaBaHe OT
CbBPEMEHHUTE TEHOEHLMM.

2. Mo HOMMHAMHO 3axpaHBallO HaMpPEXEeHWE Ha enekTpo-
[BuratenuTe B pyaHuK “BabuHo” ce KoHCTaTUpa 3HAYUTENHO
N30CTaBaHE B CPABHEHWE CbC CbBPEMEHHUTE MOCTWKEHUS U
TEHOEHUMN.

3. OueHsiBalikM BCECTPAHHO HATPYMaHWsi MHOrOrOAMLLEH OMUT
B MPOEKTUPAHETO W eKCToaTaunsTa Ha CMCTEMM 3a eNeKTpo-
cHabpasiBaHe Ha NMOA3EMHN BBITILHW PYOHULM BKIOYUTENHO
1 3a pyaHUK “BabuHO” e 3agbmkMTENHa M OLEHKaTa , Ye npy
CbBPEMEHHUTE YCINOBMS Ha OpraHu3auns 1 NpoU3BOACTBO ca
ce ohopMunu peauLa Hou Npobnemm 1 3afaum, KOMTO uckar
CBOETO HEOTNOXHO M3CNeJBaHe 1 peLlaBaHe.

Mpenopvyaxa 3a nybnukysaHe om
kamedpa “Enekmpucpucayust Ha MmuHume”, MEM®

Tasn 3amaya e olle TNo-akTyanHa 3a  PUCKOBUTE
NMpoW3BOACTBA, KbM KOSTO C& OTHACA MOA3eMHUSt AOOWB Ha
BbIMMLLA.
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ELECTRIC POWER SUPPLY OF UNDERGROUND MINES FOR MACHINE PRODUCTION
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The report summarizes results of many years of experience gained in the development and operation of the electric power supply system of machine complexes for
underground coal production in the conditions of the Babino Mine belonging to Bobovdol Mines Co. at the town of Bobovdol.

INTRODUCTION

The today’s mine for underground
production of mineral resources s
characterized by a high degree of machine
implementaton and  automation  of
technological ~ processes, big  power
consumers installed, large-scale
concentration of operating personnel, high
costs of investment construction, and a
considerable amount of existing risks. The
risk level is especially high in underground
mines for machine production of coal.

The Babino Mine of Bobovdol Mines Co. at
the town of Bobovdol is a modern mine
where machine production of coal to a depth
of 400 m has been carried out for more than
30 years.

During this period a considerable
production experience was gained and many
research and design solutions in different
areas of the mining science were verified
under real operating conditions.

One of the main factors being of crucial
importance for the rhythmical, efficient and
safe realization of production processes at
the Babino Mine is the electric power system
that supplies all consumers along the whole
technological chain.

The report contains information about:
today’s achievements of the mining science
and the industry that produces electrical

equipment for up-to-date high-performance
mining machines; a most general
characteristic of the electric  power
consumers in the Babino Mine and the
power supply circuit is presented; data for
the basic electric equipment of a
mechanized face with a Klockner-Becorit
complex are given; the main directions of the
scientific support of Bobovdol Mines Co.
provided by the Department of Mine
Electrification are summarized. Some
problems of urgent importance for the further
development of the power supply system of
the Babino Mine are defined as conclusion of
the report.
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1. Latest achievements regarding the
electric equipment of machine complexes
for underground coal production.

Table 1 contains technical data for electric
motors used for driving of modern coal
getters manufactured by world-famous
companies and demonstrated at an

international exhibition in 2000.
Table 1 imposes the following conclusions:

1. The motors used are intended for
voltages of 500, 1000, 1100, 3300, 5000, or
6000 V, respectively.

2. Motors of power 300 kW each are
mounted on both drums of the EDW-300LN
coal getter (the company manufacturing the
motors is Siemens from Germany), and
motors of power 500 kW each are mounted
on both drums of the EDW-450/1000 coal
getter (the company manufacturing the
motors is Eickhoff from Germany). Motors of
type F-37 with a power of 300 kW are used
on the ACE coal getters (of British Jeffrey
Diemond Co., U.K.). British coal getters of
series AM 500 made by Anderson Co. are
equipped with one or two motors of types
2K1 or 2R1, and the coal getters of the
Electra series produced by the same

company are provided with electric motors of
the EL type. Polish coal getters KGU of
Famur Co. use electric motors manufactured
by Celman Works (Poland).

3. The power of electric motors used on
combined coal getters in Babino Mine is
230 kW or 350 kW, and the supplied voltage
is 1000 V.

In 1991 91 combined coal getters operated
in the USA, their power-oriented
classification being shown in Table 2.

Australia occupies a leading position as
concerns the development and
implementation of most advanced machines
for underground coal production. The design
performance of coal getters for long faces
has been increased from 800 t/h to 2500 t/h.
The power installed of electric motors for
coal getters is 750 kW, and the working feed
rate is 10 — 12 m/s. The average 24-hour
output from a face attains 10,000 t/h. At the
present time design solutions connected with
putting into implementation a complex with a
new generation of combined coal getters are
being prepared for realization. The Ulan
complex involves a coal getter of
Eickhoff Co. with a shearing
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Table 1.

Parameters Type of coal getter (motor)
EDW- [EDW- |ACE |Electra |AM50 [AM500 |Electr |KGU
300LN |400/100 [F37 |500 0 2R1 a Celma
Sieme |OL EL12A00 | 2K1 1000 |n
ns Siemens 6
Thickness of coal | 0.8- |24-44|Upto| 1.2-6 [26-3| 2-3 | 1.3- -
seam, m 1.7 1.2 45
Motor power, kW | 300 500 300 | 230X2 | 375 |450X2|375X | 132
2
Voltage, V 1000 | 3300- | 1100 | 1140 | 1100 | 6000 | Upto | 1000
5000 3300
Rotational speed, | 1450 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1440
S-1
Insulation class F - F H H H H H

drum and motor of power 1000 kW and a
face conveyer with electric drive power
1050 kW. The powered support of working
strength of 800t is provided by Dowty Co.
The complex output is 2500 t/h, and coal is
transported by a belt conveyer with belt
width of 1600 mm.

Table 2
N | Working Type of | Motor
0. |conditions coal power,
getter kW
1 |Flat seams of |Electra 350 - 500
thickness 1.4 | 550
-3m EDW-2L-
2W
2 |Flat seams of [AM 500 |500 -
thickness 1.5 |Electra {1000
-4m 1000
EDW-
380/760

A modern power supply system of voltage
10 kV for an underground coal mine has
been developed and put into operation in
Germany. It is expected that in near future
there will emerge new electric equipment for
even higher voltage.

2. Power supply network of the Babino
Mine.

A main surface substation (MSS) for a
voltage of 110/20/6 kV is built for supplying
power to the Babino Mine and other mines
of Bobovdol Mines Co. Two power transfer
lines of 110 kV supply the substation. One
of the power lines is 25km long and
connects the Babino substation with the
Republika Thermal Power Station in the
town of Pernik, and the other is 9 km long
and makes a connection with the Bobovdol

Thermal Power Station.

To supply powerful consumers located at considerable
distances from MSS Babino, at the corresponding sites there
have been built substations supplied with a voltage of 20 kV
through overhead power transfer lines. Such are the
substations of ventilation shafts VS-1, VS-2, VS-3, and that in
the pithead of the main cage shaft (MCS). The near
consumers are supplied directly with cables from MSS
Babino. Such powerful consumers are the mine hoist winders
(MHW) of the MCS, MHW of the main skip shaft (MSkS),
nitrogen station, and ventilation installation of MSkS. To
supply electric power to the underground consumers of the
Babino Mine, on the principal horizon of the mine (level 292)
there has been built a central underground substation (CUS)
in the area of the shaft bottom of MCS and 7 section
transformer substations (STS) located in different parts of the
underground mine.

The most generalized characteristic of the
power supply network of underground mine



Babino is shown in Fig. 2. It can be reduced
to the following:

1. Deep input of high voltage 6 kV into the
underground mine that reaches production
faces at a distance of up to 150 m.

2. Direct two-side power supplying from
MSS Babino to CUS - at level 292 — and to
STSs that are connected in a ring.

3. To improve the reliability of the power
supply network, three rings have been
formed: one for CUS at level 292, one for
STS-2 and STS-9, and one for STS-6, 7, 8,
8A.

4. To supply electric power to underground
consumers in the area of VS-1, there has
been built an STS that is supplied by the
central distribution substation CDS-VS-1. At
certain moments the ventilation stream is
directed upward. In order to meet the
requirement of Regulations [6], an anti-
leakage protection device of type RZEZS-1
developed by a team with the Department of
Mine Electrification at MGU “St Ivan Rilski,
led by Prof. G. Anev, Dr.Tech.Sc., has been
mounted.

5. CUS at level 292 and STSs are provided
with a switchgear KRU for 6 kV in which
low-oil circuit breakers of type RVD-6 are
mounted.

6. The mobile transformer substations are
of types TKShVP, TSVP, and Siemens.

7. With certain small exceptions the power
supply of all consumers is carried out at a
voltage of 660 V.

8. Voltage of 1000V is used for the
operation of some of the electric motors at
the mechanized production face where the
complex of Klockner-Becorit GmbH s
working, namely the motors of the coal
getter (1 pc.), face chain conveyer (2 pcs.),
crusher (2pcs.), and transfer conveyer
(2 pcs.).

9. Voltage of 1000 V is also supplied to the
same types of electric motors in the
mechanized complex of Dowty Co.

10. Transformer substations of 6/1 kV are
manufactured by Siemens AG.

11. CUS at level 292 and STSs are
equipped with 85 low-oil circuit breakers of
type RVD-6 and 43 mobile transformer
substations of types TKShVP and TSVP.

12. 25,000 m of cables of type SVBT-6
with cross-sections 3 X 185 mm?,
3 X150 mm?, 3 X 70 mm?, and 3 X 50 mm?
have been laid for the realization of the
Babino Mine cable network for 6 kV.

3. Power capacities installed in the
underground mine
Irrespective  of the non-interrupted
development of the mine after its first
commission in 1974, two main periods
should be considered as concerns the field
of electric power supply, namely till 1986
and after 1986, when mechanized
complexes for coal production from seams
of thickness up to 5.5m were put into
operation after entire reconstruction of the
transportation scheme and electric power
supply network.

Table 3. Installed power capacities at

Babino Mine
No. Sites Power installed,
kW
Till After
1986. | 1986
A) Surface premises 6900 | 16950
1. |Mine hoist winches 3200 | 6000
1.1 |MHW of ventilation shaft No. 1 -1 pc. 320 400
1.2 |MHW of ventilation shaft No. 2 -1 pc. 320 400
1.3 |MHW of ventilation shaft No. 3 -1 pc. - 400
1.4 [MHW of main skip shaft — 2 pcs. 1700 | 3400
1.5 |MHW of main cage shaft - 2 pcs. 700 1400
2. |Ventilation installations 2000 | 5650
2.1 |Main ventilation installation of VS-3 - 2500
2.2 |Ventilation installation of VS-1 1000 | 1000
2.3 |Ventilation installation of VS-2 1000 | 1000
24 |Ventilation installation of MSkS - 1000
2.5 |Degassing installation of VS-3 - 150
3. |Nitrogen station - 3500
4. |Machine-repairing workshop 750 750
5. |Administration complex 950 950
6. |Coal slurry facilities - 100
B) Underground premises 5100 | 10410
1. |Water-drainage installation 1100 | 1520
1.1 |Main water-drainage installation at level | 900 900
292
1.2 |Water-drainage installation of the - 200




structural basin No. 6 - 160 kVA, 6/0.4 kV
1.3 [Sump water drainage of 5 shafts 100 220 5. | CDS of pithead No. 1-1000 kVA, 20/6 kV
14 |Water-drainage installation at level 484 | 100 200 No. 2 - 1000 kVA, 20/6 kV
of MCS No. 3 - 1000 kVA, 20/6 kV
2. |Sections of mechanized coal production | 1200 | 4200 No. 4 - 630 kVA, 6/0.4 kV
2.1 |First section 400 1300 6. | CDS of mechanical | No.1-400kVA, 6/0.4 kV
2.2 |Second section 370 1100 workshop No. 2 —400 kVA, 6/0.4 kV
2.3 |Third section 430 1100 No. 3 - 1000 kVA, 6/0.4 kV
24 |Fourth section B 700 No. 4 — 1000 kVA, 6/0.4 kV
2-1 E’_rffteﬁaration sections ;;go gggo Table 5 shows the electric equipment of a
T TS oreaaion ssclon e section for mechanized coal production with
33 [Seventh preparation section 500 | 650 acom p|ex of Klockner-Becorit GmbH.
3.4 |Eighth section — Investment construction | 100 320
4. |Horizontal transportation 1100 | 2200
Total A+B 12000 | 27360 Table 5
Recapitulation Electric motors of mining | Installed capacity
A) Surface premises 6900 [ 16950 machines
1. |Mine hoist winches 3200 | 6000 Unit power | Qty. | Total
2. |Ventilation installations 2000 | 5650 power
3. |Nitrogen station - 3500 1. | Coal getter 380 kW 1 |380kW
4. |Machine-repairing workshop 750 | 750 2. | Face chain conveyer 132 kW 2 | 264 kW
5. |Administration complex 950 | 950 3. | Chain transfer conveyer | 75 kW 2 150 kW
6. |Coal slurry facilties - 100 4. | Oil station 75 kW 2 [150kw
B) Underground premises 5100 | 10410 5. | GTL Gvarek - 1000 95 kW 2 [190 kW
1. |Water-drainage installations 1100 | 1520 6. | Crusher 75 kW 2 150 kW
2. Sections of mechanized coal production | 1200 | 4200 7. | Additional equipment - - 116 kW
3. Preparation sections 1700 | 2490 Total power 1400 kW
4. Horizontal transportation 1100 | 2200 Power train of
Total A+B 12000 | 27360 composition:
1. | Siemens underground 630 kVA 2
. ) ) transformer,
Data about power capacities installed in the Us = 6000 V.
underground mine of Babino are given in U, = 1000 V
) . 2. | Control station of type 1
Table 3 with the purpose of making Ly - U, = 1000V,
comparison with world trends in power | 2RA
. ) o . | Control station of type 2
supply and electric drives of mining Liz- Uy = 1000 V,
machines. =400

The transformer capacity installed in
substations through which electric power is
being supplied to the Babino Mine is given

in Table 4.
Table 4
No. | Substations Transformers installed
1. | Main surface No. 1 - 25,000 kVA,
substation 110/20/6 kV
No. 2 - 16,000 kVA,
110/20/6 kV
2. | CDS-VS-1 No. 1 -2500 kVA, 20/6 kV

No. 2 - 2500 kVA, 20/6 kV
No. 3 - 100 kVA, 6/0.4 kV
No. 4 - 100 kVA, 6/0.4 kV
3 |CDS-VS-2 No. 1 - 1800 kVA, 20/6 kV
No. 2 - 1800 kVA, 20/6 kV
No. 3 - 100 kVA, 6/0.4 kV
No. 4 - 100 kVA, 6/0.4 kV
4 |CDS-VS-3 No. 1 -4000 kVA, 20/6 kV
No. 2 - 4000 kVA, 20/6 kV
No. 3 - 630 kVA, 6/0.4 kV
No. 4 - 630 kVA, 6/0.4 kV
No. 5 — 160 kVA, 6/0.4 kV







& ors

[====1

e [T=szs]
m [Fo—27= ~
s =
M&w@% T e z S— = == T
=577 - = = e = = = = == <
Ferr ) = = < Tl il s z = £ Sl |
FoFT—=75 : i = = ———— - = |
= = T =
Eeeeemeeanp 5 ore= | = El EIEIEIE B8 2 = g

7=+

[ = — WM

e ||| 00 [z ]

ONZFDZTT oo ormor

] N> BF Ter_seuy Jened pEedeis

. OGO, S

Tenr eae




4.Scientific support of the activities of
Bobovdol Mines Co provided by the
Department of Mine Electrification.

In connection with the exceptional
importance of this issue it should be
considered and analyzed individually. For
this reason only some basic moments and
trends in the scientific collaboration of many
years between MGU “Stlvan Rilski” and
Bobovdol Mines Co. will be pointed out in
this report.

This collaboration could be generalized in
the following basic directions:

1. Training of higher education specialists
with a bachelor or master degree.

2. Improving the qualification of the chief
executive personnel.

3. Participation of MGU’s researchers and
teachers in expert committees discussing
issues, problems and tasks connected with
the development of Bobovdol Mines Co.

4. Regular periodic revisions of the
Regulations on Technical Safety of Coal
Production in Underground Manner (V-01-
01-01).

5. Development and implementation of
leakage protection devices for 6-kV cable
network.

6. Re-designing existent leakage protection
devices for cable networks of 1140 V.

7. Performing tests of electric equipment
with explosion-proof design for mines.

8. Making expert assessments and
providing consultations on diverse issues in
the field of electric power supply and relay
protection.

5. Important problems to be examined
and solved in the field of electric power
supply to the Babino Mine.

The production experience gained during
the many years of operating the power
supply system of the Babino Mine of
Bobovdol Mines Co. shows there are many
unsolved issues that limit and in certain

cases reduce the effectiveness and safety of
the  underground  mechanized  coal

production.
1. The optimization problem providing a
scientifically ~ substantiated  relationship

between mine conditions of coal seams in
Babino Mine, necessary installed capacities
of mining machines and rated network
voltage has not been solved yet.

2. The task of determining the reliability of
the power supply system depending on the
productivity of production and preparation
faces and the provision of technical means
for its practical realization is of prime
importance.

3. Substantiation, development and
implementation of advanced systems of
electric drive and control for various
machines and mechanisms as a principal
source of realizing considerable savings of
electric power and increasing their working
capacities.

4. Implementation of modern starting
equipment with increased information
resources, which should be understood as
improving their structural scheme for
providing continuous diagnostic information
about their condition.

9. Optimization of repairing cycles of the
electric mine equipment as well as of the
amount of their preventive maintenance;
development and implementation of an
efficient program of technical maintenance
and repair works for the entire complex of
electrical and mechanical equipment with
the purpose of providing maintenance
according to the “technical condition”, and
not in connection with failures as it is the
case for the time being.

6. It can be easily explained why for the
conditions of an underground mine of the
type of Babino the requirements of the
Regulations of Labor Safety [6] for
verification of the faultless condition of
devices for non-interruptible insulation



monitoring and for protective turning off of
the power supply network “before the
beginning of each shift” cannot be accepted
any more as a solution improving the safety
in using electric power in underground coal
mines. Finding a new, up-to-date solution of
this problem is one of the topical tasks to be
performed.

7. The electric power became the main
driving force in the underground coal
production in nearly all countries of
developed mining industry. At the same time
the statistical data demonstrate that the
electrical power is one of the main causes of
fre and explosion occurrences in
underground coal mines and of electric

current accidents.

In their majority the existent regulation documents
concerning technical and labor safety are based on a
qualitative approach in determining the conditions of safe
application of electric power in underground coal mines, not
defining quantitatively the level of safety. This represents an
up-to-date problem of critical importance that is being studied
by many research and university teams in countries of
developed mining industry.

8. Development and implementation of
protection devices against leakages in
electric networks supplying power to
regulated thyristor drives. Development of
new means for protection against short-
circuit currents in applications connected
with the use of regulated thyristor drives.

9. Selection and realization of solutions for
substantial reduction of the total mining
consumption of electric power as well as of
the power consumption of individual
technological processes.

CONCLUSIONS

Based on the presentation above the
following conclusions have been derived:

1. If compared to latest achievements of
mining science and practice there are
modern solutions implemented in the Babino
Mine as far as the installed equipment and

power supply system used are concerned,
but lagging behind the tendencies of today
can be observed as well.

2. As regards the rated supply voltage of
electric motors in the Babino Mine a
considerable lagging is found in comparison
with today’s achievements and trends.

3. Evaluating comprehensively the
experience gained in many vyears of
designing and operating electric power
systems for underground coal mines,
including those in the Babino Mine, imposes
also the obligatory conclusion that today’s
requirements of mining organization and
production have led to the formation of a
number of new problems and tasks
demanding urgent investigations and
solutions.

These problems are even more urgent as
concerns  such  high-risk  production
processes as underground coal mining.
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