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Abstract: Conveyor transport at a modern coal mine is the main link that determines the overall performance of the
enterprise. For safe operation of belt conveyors, it is important to ensure that shift output per face doesn’t produce
average and maximum minute material flows, which exceed strength margin of the belt, power margin of the drive,
and receiving capacity. Such situation, as a rule, may arise due to the strive of workers to compensate for underpro-
duction caused by long downtimes of a face for any reason. In the paper, a method is proposed that enables deter-
mining the maximum shift output per face. According to the technique described in the “Basic Provisions for De-
signing Underground Transport of New and Existing Coal Mines,” the average minute material flow, which deter-
mines the operational load on a belt conveyor, depends on the material feed time factor. Accepting the assumption
that a coal shearer works the entire shift in a face, the limiting value of the material feed time factor is equal to 1. To
determine the actual value of this factor, it is proposed to determine the face operating (production) time using ac-
tual planogram. The shift time is spent for preparatory and finishing operations, the face equipment and conveyor
line troubleshooting and failure recovery, auxiliary service operations and, finally, operational and organizational
downtimes. On the actual planogram, these time intervals are displayed by straight-line portions. Thus, the shift
time minus downtime for any reason, represents the face production time. The ratio of these values represents the
operation factor. Applying the operation factor allows to determine the maximum limiting face production, not only
taking into account the volume of coal mined per cycle, but also based on coal cuttability and technical specifica-
tions of the face equipment. This enables us to determine the face production load that ensures safe operation of the
belt conveyor.
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IKCILIYATALMOHHAA HAIPY3Ka JICHTOYHOI'0 KOHBeHepa
KAaK OTpasKeHHe 1eiiCTBUTEIbHOM IUIAHOrPaMMbl Pa00ThHI KOMOaiiHa
B KOMILJICKCHO-MEXaHU3MPOBAHHOM J1aBe
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AnHorauusi: KoHBeilepHbIl TpaHCIOPT HA COBPEMEHHOM YIOJIbHOM IIAXTE SIBISIETCS IVIABHBIM 3BEHOM, OIpEJie-
Tstr01MM 3 (HEKTUBHOCTD PadOTHI MpeANpUATHS B ienoM. [l Oe30macHoi 3KCIUTyaTaluy JICHTOYHBIX KOHBEHEPOB
Ba)KHO, YTOOBI OT CMEHHOW Harpy3KH Ha JIaBy HE BO3HUKAJIM CPEAHUN 1 MaKCUMaJIbHBIH MHHYTHBIC TPY30II0TOKH,
IPY KOTOPBIX HE 00eCIeunBarOTCs 3arac MPOYHOCTH JICHTBI, 3a1lac MOIIHOCTH MPHBOJA U MIPUEMHAs CITIOCOOHOCTb.
Takast cuTyauusi, Kak NMpaBuUiIo0, BOZHUKAET IPU CTPEMIICHUH PaOOTAIOIMX KOMIICHCHPOBATh MOTEPIO JOOBIYH TO-
Cclle JUINTENBHBIX MIPOCTOEB JIABHI 110 JII000H mpuunHe. B paMkax craTbu npeioskeH HHCTPYMEHTapHi, MO3BOJISIO-
W OTIPeeNATh MaKCUMAIbHYI0 CMEHHYIO HAarpy3ky Ha jaBy. CorilacHO MeTOIuKe, M3I0XKeHHON B «OCHOBHBIX
MOJIOKEHUSAX 110 TMPOEKTHPOBAHUIO TOJ3EMHOTO TPAHCIIOPTA HOBBIX M JEHCTBYIOUINX YTOJNBHBIX IIaXT», CPEIHHUIM
MUHYTHBIHA TPY30IIOTOK, OMpPENEISIOMNN 3KCILUTyaTallMOHHYI0 HAarpy3Ky Ha JIGHTOYHBIH KOHBEWEp, 3aBUCHUT OT KO-
3 dunmenTa BpeMeHH MTOCTYIUICHUS Tpy3a. ECI IpUHATE JOMyIIeHHE, YTO KOMOAH B J1aBe pab0TaeT BCIO CMEHY,
npesieNbHAas BeJIMYHHA KodQQuIlMeHTa BpeMeHHU NIOCTYIUICHHS Ipy3a paBHa enuHuie. JJs onpeseneHus nelicTBH-
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TENBHON BEIMYUHBI 3TOT0 KOA((QUIIMEHTA MPeAIaraeTcs ONpeaeisaTh BpeMs pabOoThI JIaBbl MO JTOOBIYE MO JICHCTBU-
TEThHON TUTAaHOTpaMMe. BpeMsi CMEeHBI TpaTHTCS Ha BBITOIHEHHE IMOATOTOBUTENHFHO-3aKIIFOUYHUTENFHBIX OIEpalni,
Ha YCTpPaHCHUE HEHCIIPABHOCTEH M OTKa30B 000PYyIOBAHHMS JIaBbI U KOHBEHEPHOU JIMHUM, HA BHITIOJHEHUE BCIIOMO-
raTeJbHBIX OIEpalMid 10 00CITY)KMBAaHUIO U, HAKOHEII, Ha AKCIUTyaTallMOHHBIC ¥ OpPTraHU3allMOHHBIE TIpocTou. Ha
JIEHCTBUTEIHHON TUTAHOTPAMMeE ATH ITPOMEXYTKH BPEMEHH OTPAKCHBI MPSAMOINHEHHBIMH y9acTkaMu. Takum obpa-
30M, BpeMsI CMEHBI 332 BEIYETOM BPEMEHH MPOCTOEB T10 JIFOOBIM MPUYHHAM, MIPECTABIAET BpeMs paOOTHI JIaBHI IO
no0brue. OTHOIICHNE STUX BEJIUYHH MPEACTABISCT co00i ko3 duimeHT 3kciutyaranuu. Mcnons3oBanue kodhdu-
IIUCHTA DKCIUTyaTalllu TTO3BOJISICT ONPEACIATh MPEISIbHYI0 HArPY3Ky Ha JIaBy HE TOJBKO C yUETOM O0beMa YIJis,
JIOOBIBAEMOTO 3a IUKJI, HO M C yYETOM COMPOTHBIISIEMOCTH YISl PE3aHHIO, C YIETOM TEXHUYECKUX ITapaMeTpoB 3a-
OoitHOro 00OpyZOBaHHA. DTO JaeT BO3MOXKHOCTBH ONPENENATh KCIUTyaTallHOHHYIO Harpy3Ky, 00ecreunBaroIyto
Oe3onacHy0 paboTy JIEHTOYHOTO KOHBeHepa.

KuroyeBble cjioBa: JEHTOYHBIN KOHBEMep, HArpy3Ka Ha JIaBy, CPEIHUNA U MAKCUMAaJbHbI MUHYTHBIA IPy30I10TO-
KH, KO3(pPUIMEHT TOCTYIUICHHS TPy3a, SKCIUTyaTallHOHHAsT HAarpy3Kka Ha KOHBeHep, K0d(PPHUIMEeHT dKCILTyaTaIum,
BpeMs TIPOCTOEB.

Jas umtupoBanus: Opuenko B. M. OkcrutyaTanoHHast Harpy3ka JISHTOYHOTO KOHBeWepa Kak OTpakeHue Jiei-
CTBUTEJIBHOM IJIAHOTPAMMBI paboTsI KoMOaifHa B KOMILIEKCHO-MEXaHU3UPOBAHHOU JaBe.
Topnvle nayku u mexnonozuu. 2019;4(2):144-149. DOI: 10.17073/2500-0632-2019-2-144-149.

Conveyor transport, being the core trans-
port facility, determines mine effectiveness. Ra-
tional and safe operation of conveyor transport is
ensured only with a shift load meeting that given
in the "Face operation certificate of excavation
section.” However, in a real-life situation, a need
arises to increase a face load per shift to com-
pensate for losses of production due to long
downtime for any reason [1, 3-11]. Therefore,
the maximum allowable face load per shift
should be determined, the excess of which leads
to emergency conditions when operating con-
veyor transport.

This paper proposes an instrumentarium al-
lowing determining the maximum face load per
shift, which ensures safe operation of conveyor
transport. For this, two conditions must be ob-
served:

—the maximum minute flow of a coal
shearer should not exceed the receiving capacity
of a belt conveyor,

— the belt conveyor operational load due to
the face load per shift, should provide strength
margin of the belt and power margin of the drive.

The belt conveyor operational load de-
pends not only on the face load per shift, but also
on the time during which the load arrives on
the conveyor. According to the methodology [2],
the operational load is determined by the formu-
la, t/h,

Q3 = 6oal(n)lkt’
A . .
where a,, =——"—— s the average minute
" 60T, K,

load flow, t/min; k, — the estimated load factor,

taking into account the uneven load flow during
the load passage along the entire length of the
conveyor; k —the load (material) feed time fac-
tor (governed by time of feeding the material on
a belt conveyor).

The load is fed on a belt conveyor mainly
during coal cutting and face cleanup during a
shearer operation by one-sided scheme; there-

fore, factor k_ is determined by the formula
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k, =N, <1.
60T,, "

In the case when an attempt is made to
increase the face load per shift in order to
compensate for production losses due to
unforeseen downtime, the load feed (on a belt
conveyor) time factor can be taken equal to
unity. It should be borne in mind that the shift
time cannot be fully used for a face production
time. The shift time is spent for preparatory and
finishing operations, the face equipment and
conveyor line troubleshooting and failure

recovery, auxiliary service operations and,
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finally,  operational and  organizational
downtimes. On an actual planogram, these time
intervals are recorded in rectilinear horizontal
sections (Fig. 1).

Thus, the shift time minus downtime for
any reason represents a face production time

Tpn = Tem— Tos— Ty — Too —...— Ty, MinN.

The ratio of a face production time per
shift to the shift time is called the factor of an
integrated-powered face and the conveyor line

equipment operation K. K, =T,/T, or

9K

kaKc = Tpn N CM/TCyT'
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Fig. 1. Actual planogram of face operation
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Fig. 2. The dependence of the number of cycles per shift on the operation factor k., at the cycle time of 65.2 minutes
by the example of 52-13 face

The operation factor obtained by this way
reflects not only mining and geological condi-
tions (seam thickness, coal density in the solid,
coal cuttability, face length), but also the equip-
ment technical specifications (working width,
power of electric motors of the shearer's working
members, the possible feed rate when cutting and
at cleanup. In addition, the equipment condition
(downtime due to failures, time spent on trouble-
shooting, as well as the staff skills and compe-
tence (the time spent for face preparatory and
finishing operations and operational and organi-
zational downtimes).

Based on these assumptions, we obtain the
expression

_ L+t
60T K.
which allows determining the number of cycles
per shift based on the time of a cycle performed

by a shearer:

CM_"3KC

t+t,

60T,k

ur

The obtained dependence, taking into ac-
count the real-life factor of the integrated-
powered face and conveyor line specific equip-
ment operation, allows to accurately plan a shift
load.

At the same time, technologists, planning
the face load per shift, determine the number of
cycles per shift based on the amount of coal per

cycle

N, =P
¥ mbLy,

Ultimately, in order for the calculations to
reflect reality, it is necessary to comply with the
condition

N, =N, =N,.
The achievement of this equality is facilitated by
using the operation factor obtained based on
treatment of the actual planogram (see Fig. 1).

Based on this equality, the actual load per
shift should be determined by the formula, t,

_ 60T, K, mbL,,y,

CM 3KC

t, +t,

A
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Conclusions

Applying the operation factor obtained
based on treatment of the actual operation plano-
grams for integrated-powered face and conveyor
line equipment allows to accurately determine
and plan a maximum face load per shift, taking
into account:

— volume of coal mined per cycle,

— coal cuttability,
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