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PyOHWYHUTE BEPYKHU TPAHCMOPTLOPYM NOpaaM HSIKOW CBOW NMPeaMMCTBA B CPABHEHWE C ApPYrU TPAHCTIOPTHU CPELCTBA CE HanoXuxa kato e4Ha OT OCHOBHUTE MUHHM
MallMHM B TEXHOMOTMYHaTa Bepura 3a NoA3eMeH [o6MB Ha Bbrmwa. Haped ¢ npegumcTsaTta, KOUTO OCWrypsiBaT LUMPOKO MPUIOXEHWE Ha BEPUKHUTE
TPaHCMOPTLOPH, TE MPUTEXABAT U PeAULA CLLECTBEHU HEJOCTATBLM, KOUTO M3UCKBAT HOBI ChbBPEMEHHM PELLEHMS.

B nokrapa e HanpaBeH aHanu3 Ha npoGnemuTe, KOUTO CbNPOBOXAAT EKCTNoaTaLuMsiTa Ha BEPUXHUTE TPAaHCTOPTLOPW, PasrNeaaHi Cca OCHOBHUTE HaMpaBneHus 1

Bb3MOXHM TEXHUYECKU PELLEHNA 3a TAXHATa MOAepHU3aLmna.

OcoGeHo MSICTO e OTAENEHO Ha 3HAYUTENHOTO BIUSHIUE HA CUCTEMATa 3a 3aABIKBaHE BbPXY Ka4ecTBaTa Ha BEPUXKHUTE TPaHCNOPTLOPH.
B 3aknioueHue Ha aoknaga e 0606LLIEHO akTyanHOCTTa Ha 3afjavata 3a pa3paboTBaHe U BHepsiBaHe Ha PErynupyeMo eNneKTPO3afBUKBaHE Ha PyOHUYHU BEPIKHU

TPaAHCNOPTbOPW 3a NOA3EMHU BBITULLHW PyOHULMN.

Kntoyosu AYMU: DYOHWYHW BEPUXKXHN TPDAHCNOPTLOPU, YNpaBnAaeMo enekTpo3aasmxBaHe, HaaexaHocT, 6esonacHocT

PyoHnuHute BepuxHM TpaHcnopTeopu (PBT) ce nanonseat
3a [0CTaBka Ha BbIMMLWa OT A0BMBHWTE 3aboun Ha noneratu u
CTPBMHM NIAcTOBE W MOHACTOSALLEM Ce ABABAT efHa OT Hau-
pasnpoOCTPaHEeHUTE MMHHW MaLUWHU MpW noa3emeH fobuB Ha
BbMwa. peaumcTBaTa Ha BEPWKHUTE TPaHCMoOpTbOpU ca
CBbpP3aHM C THAXHATa ronsamMa MexaHWyHa sKOCT Ha Ternu-
TENHUst opraH (CTOMaHeHa Bepura) U Ha yneute, Mankute
pasMepu, CPaBHWUTEMHO MPOCT W NECEH MOHTAX W AEMOHTaX,
Bb3MOXHOCT Aa ObAaT w3nonssaHW M 3a Apyru onepauuu
(kaTo onopa Ha CTpyr, kKaTo MbT 3a NpeMecTBaHe Ha JobueeH
kombalH ¥ [p.), HagexoHocT Ha paboTa npu pasnnyeH
HaKMOH; Bb3MOXHOCT 3a MEXaHWU3UpaHo NpuaBuxeaHe. Beunuku
TE3W NpeguMCTBa ONPEedEensT TakoBa LIMPOKO MPUNOXKEHME N
npecnekTuBa Ha PBT 3a focTaBka Ha BbIIMLLA, a CbLLO Taka 1
3a NoA3EMHO MUHHO CTPOUTENCTBO

Kato OCHOBHO 3aiBWXBaHE HA BCUYKM CbBPEMEHHU
KOHCTpyKumMm PBT ce sBsiBa €neKTpO3afBMKBAHETO, KOETO
BKMYBa CnegHUTE OCHOBHW €eneMeHTW. eneKTpOoABUraTten;
peaykTop; xuapasnnyHa Typbomyda, cBbp3Balla enekTpo-
ABUraTens ¢ peaykTopa; KOMyTaLMOHEH anapart 3a KakbBTO Ce
W3non3BaT Npeam BCUMKO PYAHUYHUTE MarHUTHU MyckaTenu.

3a enektposagswxBaHe Ha PBT Hai-lmpoko pas-
MpOCTPaHeHWe Ca HaMEpWUNM acUMHXPOHHUTE €eneKTpopBura-
TEIM C KbCO CbeAMHEH POTOP. ACMHXPOHUSIT ENEKTPOLBUraTen
“Ma peguua NpeauMCTBa B CPABHEHWETO C ENEKTPOABU-
ratenuTe 3a NOCTOSIHEH TOK. Teau MpeaumcTea ce u3passsart
Mpeay BCUYKO B OTCCTBMETO HA YETKOB anapart, OTHOCUTENHO

npocTa KOHCTPYKLMS!, MO-BUCOKA HAZEXOHOCT, Mo-Manku (npu
€[]HaKBa MOLLIHOCT) rabapuTHO-TErMOBHM NoKa3aTenu 1 ap.

HepoctaTbyHata  ynpaBnisieMOCT  HAa  aCUMHXPOHHUTE
€NIeKTPOJBMraTenn C KbCO ChbeAMHEH POTOP Ce SBsiBa OCHOBHA
npuumHa 3a Obp30TO  M3YeprnBaHe Ha pecypca  3a
paboToCMOCOBHOCT KaKkTo Ha CaMoTO 3apBwxBaHe Ha PBT, a
Taka CbLLO M HUCKaTa quGKTI/IBHOCT OT HerosaTta aBTOMaTu-
3aums.

YCbBbpLUIEHCTBAHE Ha CUCTeMaTa 3a 3afBUKBaHE €
HEBB3MOXHO 6e3 3aLbnboYeHO M BCECTPaHHO U3cneaBaHe Ha
pexumuTe Ha pabota Ha PBT, KOMTO ca HacoyeHu B [1Be
[MaBHW HaNpaBMEHWs: W3CNeABAHE HA HEYCTaHOBEHWTE
(MyckaHe, psi3KO CMMpaHe) M Ha YCTAHOBEHWUTE PEXUMM Ha
pabora.

PerynupaHeTo CKOpoCTTa Ha [BWKEHUE Ha TernmuUTENHWs
OpraH npu BUCOKa NMPOM3BOAMTENHOCT Ha TPaHCMOPTLOpa (A0
1000 T/4ac) paBa BL3MOXKHOCT 3HAYMTENHO Aa Ce MOBULLM
Herosus paboTeH pecypc.

PaGoTHMTe MPOLIECM HA PYAHUYHUTE BEPUKHM TPaHCMOp-
THOPU Ca CHNPOBOAEHN C Bb3HUKBAHETO HA ECKTPEMHM
AMHAMUYHIA HATOBapBaHWSA, KOUTO Ca MpuuYMHa 3a AedeKTu-
paHe Ha OTOENHW Bb3NKM U AETaiiNn OT TpaHCMUCUATa W
TErnUTenHus opraH. Bbe Bpbaka ¢ ToBa pa3paboTBaHETO Ha
eeKTMBHI TEXHUYECKM CPeacTBa M MeToaW 3a 3alluta Ha
PBT cpelly npeToBapBaHe Lie MMa ronisiM MKOHOMUYECKN U
coumaneH edekt. OcHoBHaTa MpWuMHA 3@ Bb3HWKBaHE Ha



[MHAMWYHI NPETOBAPBaHIS € CBbpP3aHa C BHE3anHOTO yBemnu-
YaBaHe Ha CLMPOTUBMUTENHUTE CUMW, AEHCTBALM Ha Ternu-
TeMHMA OpraH Ha KoHBeWepa, KOeTo BOAM [0 BHE3arHo
CTMpaHe Ha TPaHCMopTLOpA.

Cnepga fa ce oT4yeTe 1 bakTa, Ye ANHaMUYHIUTE NpeToBap-
BaHWs ca MpaBo NMpONopLMOHANHM Ha BPeMeTo 3a cnupaHe 1
Ha rofiemuHaTa Ha UHepLIMOHHIMS MOMEHT Ha cucTemara.

N3BeCTHO €, Ye Mpu eNEKTPUYECKO CNnpaHe Ha acUHXPOHEH
[BUraTen C KbCO CbeAuHEH POTOpP B poTopa Ce OTAens
eHeprus, Mo CTOMHOCT paBHa Ha 3anaceHaTa KbM HauyanHust
MOMEHT Ha CMWpaHeTo KMHETUYHA eHeprus. ToBa NonoxeHue
rnosBoNsiBa Aa Ce HampaBM M3BOAA, Ye W3MON3BaHeTo Ha
enekTPUYEeckoTO CriMpaHe B CUCTeMaTa 3a  eneKkTpo3af-
BIXBaHe Ha BEPWXHUTE TPAHCMOPTLOPU MpU 3akNMHsIBaHE Ha
HEroBusl TEIMUTENEH OpraH e Mo3BOfM 3HAYMTErNHO Aa ce
Hamanu KONMYECTBOTO Ha KMHETWYHaTa €eHeprus, M3pas-
Xo[BaHa 3a gedopMalnst Ha enemMeHTM OT KOHCTpyKUMsiTa U
Mo TO3M HAYMH fa Ce HamansT AMHaMUYHWUTE  YCUINS,
Bb3HUKBALLM B TPAHCMUCHSTA 1 TETTIUTENHUS OpraH.

ETo 3awwo npu paspaboTBaHeTo Ha ynpaensema cuctema 3a
enekTposaaBxeaHe Ha PBT Ttpsbea ga 6bge noctaBeHo u
W3MCKBAHETO, cuUcTeMata fAa OoCurypsisa Bb3MOXHOCT 33
OrpaH1yaBaHe Ha AMHAMWUYHUTE YCUNKUA Ype3 M3NOM3BaHe Ha
eNeKTPUYECKOTO CrupaHe. EQHO TakoBa pelLeHne 3HauUTenHo

Mpenopvyaxa 3a nybniukysaHe om kamedpa
“Enekmpugbukayusi Ha MuHHOmo npou3godcmeo” Ha MEM®

lie OMPOCT MEeXaHWYHATa 4YacT Ha EeneKTPO3a[BMKBAHETO
(oTnaga Heo6Xx0AMMOCTTa OT M3NON3BAHETO Ha MpeanasHa
Myha) MpU HE3HAUNTENHO YCIIOKHABAHE Ha enekTpudeckara
cXema 3a CMeTKa Ha W3MOn3BaHeTo Ha  TUPUCTOPHUTE
KOMyTaTopu 3a YMpaBreHue Ha acuHXPOHHW EneKTPOaBM-
raTenn ¢ KbCo CbeAMHEH poTop.
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1. PaspaboTBaHeTo W BHEAPSBaHETO Ha  perynupyemo
€NeKTPO3aBIKBaHe 3a MOBULIABAHE HA TeXHUYECKUTE W
€KCNNoaTaLMoHH MapaMeTpu Ha  PYAHUYHUTE  BEPUKHM
TPaHCNOPTLOPU Ce SIBSBA aKkTyanHa 3ajada CbC 3HAYMUTENEH
MKOHOMUYECKM U COLManeH eqexT.

2. Pa3paboTBaHeTO Ha perynupyema cuctema 3a enekTpo-
33[BMXKBAHE HA aCMHXPOHHW ENeKTPOABMraTenn C KbCco
CbEMHEH POTOp C M3NOM3BaHe Ha TMPUCTOPHUTE KOMyTaTopu
Mo MbPBOHAYaIHM OLEHKM Ce SBSBA Hal-OMTUMAITHO PELLEHNE,
KOETO M3WCKBA AOMBIHUTENHO M3CneaBaHe W [0Ka3aTencrsa
Ha NPeAMMCTBa B CPABHEHWE C [PYrv Bb3MOXHMN PELLEHNS.

3. Cuctemara 3a perynupyemo enektposagsuxeaHe Ha PBT
TpsibBa Aa YAOBNETBOPSIBA W3MCKBAHETO 3a peanusupaHe
PEXAM 3@ ENEeKTPUYEcKO CrMpaHe Ha  3aaBUXBaLLMS
ACWHXPOHEH eNneKTPOABUraTen C KbCO CbeANHEH POTOP.
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Because of some advantages of mine chain conveyors in comparison with other transportation equipment they imposed themselves as ones of the basic mine
machines taking part in the technological sequence of underground coal mining. Besides those advantages which ensure a wide range of applications for the chain
conveyors, they are also characterized by a number of essential drawbacks requiring new, up-to-date solutions.

An analysis of problems accompanying the utilization of chain conveyors is carried out in the present report, and the main trends and possible technical solutions for

their modernization are discussed.

A special place is dedicated to the considerable impact exerted by the driving system on the qualities of chain conveyors.
The report conclusions generalize the importance of the task of developing and implementing a controllable electric drive of mine chain conveyors in underground

coal mines.
Key words; mine chain conveyors, controllable electric drive, reliability, safety.

The mine chain conveyors
(MCQC) are used for coal
transportation from mining
faces in flat or steep seams
and nowadays they are
ones of the most widely
applied machines in
underground coal mining.
The advantages of mine
chain conveyors are
connected with the high
mechanical strength of
their traction member
(steel chain) and sections,
small size, relatively simple
and easy assembling and
disassembling, possibility
of applying them in other
operations (as a carrier of a
cutter plough, as a track
for relocating a coal getter,
etc.), operational reliability
at various slopes,
possibility of mechanized
movement. All these
advantages determine the
wide range of applications
and future perspectives for
MCC in coal
transportation as well as in
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underground mine
construction.

The basic driving mechanism of all types of modern MCC
designs is the electric drive consisting of the following main
components: an electric motor; a reducer; a hydraulic turbo-
coupler connecting the electric motor to the reducer, and a
switching device for which mine magnetic starters are mostly
used.

Squirrel-cage induction motors are most frequently used in
the electric driving of MCC. The induction motor features a
number of advantages in comparison to the d.c. electric
motors. These advantages are mainly expressed by the lack of
a brush assembly, relatively simple design, higher reliability,
lower-value (for the same power) size and weight data, etc.

The insufficient controllability of squirrel-cage induction
motors is the main reason not only for quickly exhausting the
performance resource of the MCC drive itself, but also for the
low efficiency of its automation scheme.

Improving the driving system will not be possible without
thorough and all-embracing studies of the performance
regimes of MCC. These studies are oriented towards two
principal directions: investigating the transient (starting, hard
braking) and steady-state operating modes.

Controlling the travelling speed of traction member at a high
rate of conveyor productivity (up to 1000 t/hour) allows to attain
a considerable increase in its performance resource.

The operational processes of mine chain conveyors are
accompanied by the occurrence of extreme mechanical loads
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causing failures of individual assemblies and components in
the transmission and traction member. In this connection
developing efficient technical means and methods for MCC
protection against overloading will result in a large-scale
economical and social effect. The main reason for the
occurrence of dynamic overloadings is related to the abrupt
increase in resisting forces acting upon the conveyor's traction
member, which leads to its instantaneous shut-down.

It should be also taken into account that dynamic
overloadings are directly proportional to the braking interval
and the value of the system’s inertia moment.

It is well known that the electric braking of squirrel-cage
induction motor leads to transferring energy into the armature,
and the value of that energy is equal to the kinetic energy
stored at the initial instant of braking. This fact permits to make
the conclusion that using electric braking in the driving system
of a chain conveyor in the case of blocking up of its traction
member will allow a considerable reduction of the quantity of
kinetic energy consumed in the deformation of design
components, and in such a way the dynamic forces emerging
in the transmission and traction member will be reduced as
well.

That is why, in developing a controllable system for MCC’s
electric drive, it should be required that the system shall ensure
a possibility of constraining the dynamic forces by using an
electric braking process. Such a solution will considerably
simplify the mechanical part of the electric drive (there will be
no need of including a protective coupler any more) by
introducing a slightly more complex electric circuit at the
expense of using thyristor switching devices for the control of
squirrel-cage induction motors.

CONCLUSIONS

Developing and implementing a controllable electric drive
to improve the technical and operational parameters of
mine chain conveyors is an important task of considerable
economical and social effect.

According to the initial estimations, developing a
controllable system for the electric drive of squirrel-cage
induction motor using thyristor switching devices is the
most optimal solution that requires additional investigation
and advantage evidences in comparison with other
possible solutions.

The system of controllable electric drive for MCC should
meet the requirement for realizing a regime of electric
braking for the driving squirrel-cage induction motor.
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