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OCHOBHBIE HAITPABJIEHUA U PE3YJIBTATBI
PABOT LHEHTPA ITPUKJIATHBIX UCCJIEJOBAHUN
AO «®9CTH IIbIJIEBKUBH»

MAIN TRENDS AND RESULTS OF THE APPLIED
RESEARCH CENTRE OF AS EESTI POLEVKIVI

A. MUXAJIBYEHKOB A. MIKHALCHENKOV
AO «B3CTH MTBUICBKUBU» AS FEesti Polevkivi
bIxBHI, DCTOHUS Johvi, Estonia

The Applied Research Centre of AS Eesti Pélevkivi develops and improves
mining technologies as well as tests and introduces new equipment. It carries
out economic, hydrogeological and other researches.

The tasks of the Centre are mostly of applied character and directed fo solving
urgent problems of production. The program of the Centre bases on applica-
tions of underground mines, open-pits and other structural units of AS Eesti
Péolevkivi.

IlenTp TPUKIAOHBIX MCCICOOBAHUHN SIBIISICTCSI CTPYKTYPHOM EHUHUIICH
IIpH IIEHTPAJBHOM ammapaTe aKIIMOHEPHOTO OOIecTBa «D3CTH IIBUIEB-
kuBu». LleHTp ObU1 OOpaszoBaH B wuione 1992 1. Ha 06a3e OBIBIIETO
BcTtoHckoro ¢unuana MHctutyra ropHoro nena uMm. A. A. CKOYMHCKOTO
— TOJIOBHOTO MHCTHUTYTa YTOJIbHOW MpombiluieHHOCTH ObiBiiero CCCP.

B coctaB lieHTpa B OCHOBHOM BXOISIT TOPHSIKA — CIICLUAJIUCTHI TIO
TIOA36MHBIM M OTKPBITBIM TOPHBIM paboTaM (TEXHOJIOTH M MEXaHWKH),
KOHCTPYKTOP, TUIPOTEOJIOT, SKOHOMHCT U NMPOTrpaMMHUCT. B KosutexTuse
1IeCTh KAHAUNATOB HayK, BCE COTPYAHUKHM MMEIOT OOJIBIION ONBIT HAy4-
HOM paboThl B CIAHLIEBON OTPACIIH.

OcHOBHBIC HaIlpaBJICHUS AesiTeIbHOCTH LleHTpa crienyonme:

e Pa3paGoTka M COBEPIICHCTBOBAHHE TEXHOJOTHH OYHUCTHHIX M ITOATO-
TOBHMTEJIBHBIX paboT

o VcnbiTaHusT M BHEAPEHHE HOBOTO OOOPYIOBaHUS M TOPHOPEXYILIETO
MHCTPYMEHTA
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e TeXHUKO-3KOHOMHUYECKHE MCCIICIOBAHMSI (HOI/ICKOBI)IC pa60TbI, IIpo-
THO3bI, aHAJIN3bl U paC‘{CTI)I)

e PelleHre BOMPOCOB YIPABJICHUSI KPOBJIEH M KPEIUICHHUSI, a TaAKXKe BO-
IIPOCOB OXPaHbl TIOBEPXHOCTHBIX OOBEKTOB U COOPYKEHUM

e Pa3paboTka M co3maHHe CNEHUATLHOTO O0OPYIOBAHUSI U UHCTPYMEH-
TOB, KOTOpPbIE HE HMMEIOT AHAJOTOB WWIM SKOHOMHYECKH Oolee
1eJiecoo0pa3Hbl

o THIporeosorHyecKme UCCIenoBaHMs

e COBeplLICHCTBOBAHME OpPTaHW3allUM TOPHBIX pabOT Ha IHaxTax u
paspesax

e PellleHHe KOMIIBIOTEPHBIX 3ama4, pa3paboTKa MporpaMM U 3KOHOMH-
KO-MaTeMaTHIECKOe MOAEINPOBAHUE

Bénpinast yacTh 3aga4 HOCUT NMPUKIAAHOW XapakKTep U OPUEHTHUPOBaA-
Ha Ha HacylllHble mpobiembl Npous3BoacTBa. [Inan paboT cTpouTcsi Ha
OCHOBE 3asIBOK 1IIaXT, pa3pe3oB W MAPYTHUX CTPYKTYpHBIX emuHull AO
«D3cTH MBUICBKUBH». OH sIB/IsIeTCS] 0A30BLIM OPUEHTHUPOM M B TCUYCHHE
rofa HEOTHOKPATHO TIOTIONHSIETCS] TI0 Mepe BO3HUKHOBEHUSI HOBBIX TIPO-
611eM, TpeOYIOLIMX HEOTIOXHOTO PEIICHMUSI.

B cuny cinoxuBIIMXCSI OOCTOSITENILCTB, B HACTOSIILIEE BPEMsI TOPa3no
MEHbIlIee BHUMaHUE YOEsIeTCsl CO3MaHUI0 OOOpyIOBaHUS, TpeaHA3Ha-
YEHHOTO CIICLMAIbHO [JISI CIAHLIEBBIX IIaXT M pa3pe3oB. [IpuymHa 3TOTO
B TIEPBYIO O4Yepenb B TOM, YTO PACIIMPUINCh BO3MOXHOCTH NPHOOPETATh
TOPHYIO TEXHHKY Ka4eCTBEHHO HOBOTO YpoBHsI. [Io3ToMy omHa M3 IJIaB-
Hedmmx 3amady IlleHTpa — TmodydYaTh B TIpoOIECCe WCCIICIOBAHMIA
OOBEKTHUBHYIO JOCTOBEPHYI0 MH(MOPMALMIO C WEIbIO0 OMPENCIUTh OITH-
MaJIbHbIe TIapaMEeTpPhl TIPUMEHEHHSI CPEACTB MEXaHHM3aIlud TIPOM3-
BOICTBEHHBIX TPOLIECCOB, TEXHOJOTUM W PAIMOHAIILHOW OpTaHU3AIlMH
paboT.

B pamkax OCHOBHBIX HampaBJICHHH MCCIICIOBaHMM, IIPOBOAMMEBIX B
TIOCNIEAHUE TONbI, MCTBITAHBI KOJECHBIC KOBIIOBBIC IOTPY3YHKH psina
3amagHbIX (UPM, MpeAHAa3HAaYeHHbIEe KakK [JIsl TOA3EMHBIX, TaK M I
OTKPBITBIX TOPHBIX paboT, OCaZOYHbIE KPeTH, OypOBBIC CTAHKHU, PBIXJIH-
TeNbHO-OyIbIO3EPHbI# arperat, KapbepHbIE ABTOCAMOCBAJILI M Ipyrasi
TOpHasi TeXHUKa. Bbut ompoOoBaHbBI pa3IUYHBIE BapHAHTBHI TEXHOJIOTH-
YECKUX CXeM, TOPHOPEXYIIHH WHCTPYMEHT, HOBBIC BHIBI B3PHIBYATHIX
BeugecTB (BB), apyrue cpenctsa u cnoco6bl BeneHHUsI TOPHBIX paboT.

OnHo M3 BaXHEHIIMX HampaBlIeHUW HcciaenoBaHui IleHTpa — pemne-
HHE BOIIPOCOB, CBSI3AHHBIX C OPHEHTAIIMEH IIIaXT Ha MOOMJIBHOE U
TEXHOJIOTUYECKH THOKOe OCHOBHOE 3a00lHOe 000pymIoBaHHE — IIOTPY-
304YHO-TpaHCTIOpTHBIe MaliuHbl ([ITM).

[Ipumenenue TITM B NMOA3EeMHBIX YCIOBHSIX ITO3BOJSIET OTKA3aThCS
OT 3HAYMTEJILHOIO KOJIMYECTBA JOPOTOCTOSIIIMX M 3HEPTOEMKHX CKped-
KOBBIX KOHBEHEPOB M OTHOCHTEIBHO MAJIONPOM3BOIMTEIBHBIX IIOTPY-
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30YHBIX MAIlMH M IIeperpyxarejieil, KOTopble celdyac IIMPOKO HCIIOb-
3yI0TCSI B KaMepHBIX Ojokax maxt AO «DscTu TNHUIEBKHUBU». 3a
MOCJIEAHHE TOABl HaMH OBLI BBHITIOJTHEH KOMIUIEKC paboT, HayMHAsl OT
TEXHUKO-3KOHOMHUYECKOTO OOOCHOBaHMSI PALlMOHAIBLHOTO THUIIOpa3Mepa
norpysunka (TORO301D ¢upmer «Tamrock Loaders») u xoH4asi paspa-
OaThIBACMBIMH B HACTOSIIIIEE BpeMsl TEXHOJOTUYECKMMM CXeMaMHu.
IIpemioXeHO HECKOJbKO BAapUAHTOB TPUMEHEHMS] MAlluH JAaHHOTO
THIIA.

Bombiioii sKcIiepMMEeHTaIbHBIM MaTepuas ObUI TIOJNyYeH B Tpoliecce
HMCIIBITAHMM Ha 1maxTax «Bupy» u «Bctonusi» norpyzurnkoB TORO301D c
Pa3IMYHBIMU TI0 MCIIOTHEHHMIO U 00beMy KOBIIaMH. B pesynsrate ObUIO
YCTAHOBJICHO, YTO IJISI HAIIMX YCJOBUHM HamboJiee TpueMieMa MOrpy30d-
HO-TPAHCIIOPTHAsl MAallMHA C KOBLIOM OOLIYHOTO HCTONHEeHUs (6e3
BBITAJIKMBAIOIIETO YCTPOMCTBA), KOTOPBIH MMEET TEOMETPHIECKUN 00beM
niopsinka 3,0 M3 u mmpuny 2,5 M.

®omo 1. Ilorpy3odyHo-

TPaHCIIOPTHAS MalMHa
TORO301D B kamMepHOM
omoke  maxTel  «Bupy»

(doto B. ITuiipa)

Photo 1. LHD machine
TORO301D in the working
face of Viru mine (Photo
by V. Piir)

[Tocnennue ucnbiTaHus Ha 1axte «OctoHus» [ITM Toro ke kmacca
rpy3onogbeMHOCcTH (okono 6 T) Tuma ST-3.5 dupmer «Atlas Copco
Wagner Inc.» moaTBepaAWJM BBIBOA © pPAllMOHAIBHOM OOBEME KOBIIA.
DKcIuTyaTallMOHHbBIE TIOKA3aTeld NAaHHOM MAIIMHBI, MMEIOIIEil KOBII C
reoMeTpUYEeCKUM 06beMoM 2,6 M3, oKazanuch 3HAYNUTENLHO HUXKE, YeM Y
nocnenHed mMonenu TORO301D, B cBsisu ¢ yem u miast ST-3.5 6bu1 pe-
KOMEH/IOBaH KOBIII TEOMETPHYECKUM obbeMoM 3,0—3,2 M3,

WcnbiTaHus TTO3BOIMIM OTMETUTh OIHY XapaKTepHYI0 OCOOEHHOCTh
KOJIECHBIX TPAHCIOPTHBIX MAlllMH 3alaJHOTrO IIPOM3BOACTBA, IIPHOOpe-
TaeMbIMX AO «B3CTH NBUICBKUBH» B TIOCNIEOHEE BpeMsl (3TO KacaeTcsl U
KapbepHBIX aBTOCAMOCBAJIOB), @ MMEHHO: HCIIOJL30BAHHME B YCIOBUSX
BacceiiHa MallMH CO CTaHAAPTHLIM WCIIOJHEHMEM KOBIIA (WIM Ky30Ba)
He3(DGHEKTUBHO M3-32 OTHOCUTENLHO MaJlol OOBEMHOM Macchl CJaHIIa,
9TO OOYCIOBIMBAET TPeOOBAHUE YBEIMYUTh T€OMETPUYECKHE pa3Mephbl
TTOCJICTHUX.

Psin pa6oTt mpoBoauTest U B 06acTH pa3paboTKK M COBEPLIEHCTBOBA-
HHSI IIOA3EMHBIX TEXHOJIOTMHM KOMOAiHOBOW BBIEMKM CJIAHIA, YIIpPaB-
JIEHUsI KPOBJIEH U KPETUICHUS TOPHBIX BBIPAOOTOK.
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Ilo 3aka3y maxtel «CoMma» pa3paboTaHa M COBEPLICHCTBYETCSI TEX-
HOJIOTHSI CEJIEKTUBHOM BBIEMKHM H3BECTHSIKOBOTO Tpocioiika D/C
(«aBoiiHasl TUIMTa») W ciaaHua. Ilmact oTpabaTeiBaeTcsi KOMOAWHOBBIM
CII0OCOOOM C TIONHBEIM OOpyllieHHeM KpoBiH. [lon 3Ty TEXHOJIOTHIO MO-
JNEPHU3NPOBAaH OYMCTHOM KombOaitH IT'II-68, paspabotaHo u
HM3TOTOBJICHO CTeLMaIbHOe ObopynoBaHue: OypuibHasi YCTAaHOBKA, THI-
POKJIMH, OTPE3HOM OWUCK, INHEKW, THUAPABIMYECKUN TIOTBEMHUK.
[ToMHMO OCHOBHOW TPONYKIIMU — CJIAHLIA — IIIaxXTa IOCTAaBJISIET 3aKa3-
YUKy OJIOKM HM3BECTHSIKA IS TPOM3BOMACTBA CTPOMTEIILHOTO KaMHS H
OOMLIOBOYHOM IIUTKH.

3aBepllleHbl HCIBITAHUSI TEXHOJIOTUM KOMOAWHOBOW BBIEMKH KOM-
ieKca cJoeB ciaHma A-E B YCIOBUSIX TIOHMKEHHOM MOIIHOCTH
«aBoiHOM TMTE» (D/C) ¢ HMCTIOIB30BAaHUEM CIIEIMAIbHO pa3paboTaH-
HOM /I YCJIOBUM ODCTOHCKOTO MECTOPOXACHHUSI TOCAAOYHOM Kpemu
KII13D [1]. JaHHas1 TeXHOJIOTHS TIO3BOJISIET YMEHBIINUTh MMOTEPH CJIAHLIA C
43 mo 25—28 % m TIOBBICUTH HATrpy3Ky Ha OYMCTHOU 3a60i. B pesynbraTe
MPOBEICHHBIX pPabOT ONpenc/ieHbl ONTUMAJIbHbIE CHJIOBbIE M KOHCTPYK-
THUBHBIE  TapaMeTpPhl  IOCAIOYHBIX
kpene KII1D u «CnyTHHK», HeobO-
xonuMble s 3(hGEKTUBHOTO YIIpaB-
JICHUSI KpOBJIEH Ipu OTpaboTKe IuIa-
CTa CjlaHLa Ha MOUIHOCTh A0 2,3 M.
Pa3paboTaHbl MeTOOWYECKHE PEKO-
MEHAALMH TI0 COCTaBJICHHUIO TIac-
TIOPTOB YMPABJICHUSI KPOBIICH M KpeT-
JICHUsT KOMOAWHOBBIX JIaB, BKJIIOYa-
o1me B cebs palMOHAJIbHBIE CXEMBI
KpeIUIeHUsI TIPpU3a00HOTO TIPOCTpPaH-
CTBa U CONpPSDKCHWH JIaB C IIOA-
TOTOBUTEJIbHBIMU BBIPAOOTKAMH, Tpe-
OOBaHHWSI K CpeIcTBaM KpEIUICHHUS H
Oe3omacHOU opraHM3auu padoT.

Paspaborana wMeTommka pacueTa
NapaMeTpoB KaMep, LEJTUKOB M TIpe-
JOXPAaHUTEIbHBIX 30H. OT mpaBMIIb-
HOTO BBIOOpa 3THX 3JICMEHTOB 3aBH-
caT 6e30MacHOCTb TOPHBIX paboT H
TEeXHHKO-3KOHOMUYECKHE ITOKa3aTeIH
N00OBIYM, B TOM YHCJIE TIOTEPH IIOJIE3-
HOTO HCKOIIAeMOTO. BriBeneHsI
Photo 2. Hydraulic power sup- dopmynsl mis  pacyera TpebyeMbIX
port KPIE in the stope of  papamerpor u paspaGoraHa mpo-
Kohtla mine (Photo by V. Piir) rpaMMa, TO3BOJSIONIAsI TTPOBOIMTH

BCE BBIYHCICHHSI Ha KOMIIBIOTEPE.

@omo 2. T'uapodurMpoBaHHAS
rmocagouHas kpernb KIIIB3 B
ourcTHOM 3aboe maxtel «Kox-
1a» (poro B. ITuiipa)
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TeopeTruyecku nOKa3aHO, YTO TPHUMEHEHHME B pacueTax IPeasIOXKEHHBIX
KO3 UILIMEHTOB 3amaca NMPOYHOCTU obecrieunBaeT 0e30MacHOCTh paboT
laXe B TaKUX paliOHaX, TAe OTKJIOHEHHUSI NMPOYHOCTH TOPHBIX IOPOHA OT
cpenHUX 3HaueHU nocrturaot 30 %.

Jns maxTel «OCTOHUSI» BBHITIOJHEHA paboTa 1Mo MCCISOOBAHUIO HArpy-
30YHBIX XapaKTEePUCTHK MATUCTPAIbHBIX JICHTOYHBIX KOHBeHepoB. [lomy-
YeHBbI NaHHbIE TIO 3aTpy3Ke 3JEKTPOIBUTATEIICH M YCTAHOBJICHBI 3aBUCH-
MOCTH MEXIy TpPYy30TIOTOKOM M MOIIHOCTBIO, Pa3BUBACMOM IIPUBOIOM
KoHBeliepa. [lomyTHO HaKoOIUIeHa cTaTHCTUYecKasi MHGOpMAaIHsi O pac-
MNpEeNeICHUH Tpy30loTOKa BO BpeMeHH. Ha ocHOBe 3THX HOaHHBIX
pa3paboTaHb! TIPEIJIOXKEHUS MO TOBBIIICHUIO 3(h(GEKTUBHOCTA HCIIOJb-
30BaHUSI MATUCTPAJILHOTO KOHBEHEPHOTO TpaHCTopTa. JI7isi BBHIIOJTHEHUS
HWccaenoBaHUM ObUT pa3paboTaH M M3TOTOBJIEH YHUKAJIbHBIA KOMILJICKT
JNATYUKOB M M3MEPUTEIbHOM amnmapaTypbl, TTIO3BOJMBLUINM ITPOBECTH CHH-
XPOHHYIO PETHUCTPAIMIO TPY30MOTOKa M 3JICKTPHYCCKHUX TapaMeTPOB
TIPUBOIOB KOHBelepa.

@omo 3. PeurteHue Iuia-
cTa CJIaHlla C ITOMOIIBIO
DBIXJIUTEJIBHO-0YIThI03ep-
Horo arperata D375A
dupmer «Komatsu» (dboro
P. ITetrpoBa)

Photo 3. Ripper D375A
(Komatsu, Japan) loosen-
ing oil shale seam (Photo
by R. Petrov)

Ha OTKpBITHIX TOPHBIX paboTax MPOBEACHbI UCTIBITAHMS DPHIXINUTEIEHO-
oynpoo3zepHoro arperata D375A simoHckoit dupMmbl «Komatsu». Beumm
OINpPOOOBaHBI PA3TUIHBIC CXEMBI PBIXJICHUSI, YCTAHOBJICHBI (DaKTHUECKHUE
SKCIUTyaTAalHOHHBIE M SKOHOMUYECKHE TIoKazaTenu. JlaHHBIM arperar
OTJIMYAJICSI BBICOKOM TPOM3BONMTEIBLHOCTBIO IO PA3PYIICHUIO TMPOAYK-
THBHBIX (E-F, B-C) W TOpOOHBIX («IBOWMHAS IUIMTa», OTIEILHEIE
3JIEMEHTHI JOBCKPBIIIN) KOMIUIEKCOB, OMHAKO NaXe B YCIOBUSX COCE-
HUX TpaHIIeW HaOMIONaTUCh CYILIECTBEHHBIC pa3Niuyus B (DU3HKO-
MEXaHUYECKHMX CBOMCTBaX IOPOJ, YTO B OTACJBLHBIX CIYYasiX IPHBOMMIIO
K PE3KOMY M3MEHEHUIO KapTHUHBI pPa3pylICHUs.

[poiieninass UCTBITAHUS MAllMHA TSATOBOTO Kiacca 35 Tc Obuia Mpu-
obpereHa paspesoM «Cupraiza». @DakTHyeckass 3KOHOMHSI OT €€
WCTIONb30BaHMS 3a 12 MecsileB sKcmayaTauuu (okTsiops 1995 r. — ceH-
Ts16pp 1996 1.) coctaBmna 1,2 MuH. kpoH. Ilpu 3TOM crieagyer ocobo
OTMETHUTH, YTO HOJISI MEXaHUYECKOTO PBIXJICHHUS IUIacTa B 0bOlIEM oOheMe
OOBIYM pa3pesa 3a yKazaHHBIU Tiepuof mpessicuaa 60 %.



618 A. Mikhalchenkov

BriepBrie B ciaHLIEBOM OacceliHe ObUTH NMPOBEACHBI ONBITHLIE PabOTHI
II0 TIOTPy3Ke CJaHIla B aBTOTPAHCIIOPT C IMOMOIIBIO MOIIHOTO Kaphep-
HOTO morpy3unka dponTanpbHoro aeictBusi Cat988B amepukaHckoi
dupmer «Caterpillar». WicripiTaHus TOKa3aiay, 4TO peajM3yeMble Ha pas-
pese <«Alimy» TIapaMeTpbl TEXHOJOTHH, CTPYKTypa ¥ (HU3HUKO-
MEXaHUYEeCKHE XapaKTCPUCTUKM OTTPYKaeMOW TOPHOM Macchl OIM3KHM K
ONTHMAJILHEIM IJIsl TIOTPY3UYMKOB Kiacca rpy3omnombeMHocTH 10 1. Oc-
HallleHHbIe KOBIIAMM €MKOCTbIO 6,7—7,6 M3, OHM CMOITIM 6B COCTABUTDL
KOHKYPEHIIMIO MIPUMEHSIEMBIM Ha pa3pese 3KckaBaTtopaMm Tumna OKI-5A,

ONHAKO B HAcTOsllee BpeMsl, YYUTHIBAsI CJIOXHUBIIHUECS TEXHUKO-
3KOHOMUYECKUE OOCTOSITENbCTBA, 3Ty 3aMEHY ClieAyeT NPU3HATh Hellene-
COOOpa3HOM.

@omo 4. Tlorpyska TOpHOIt
MacChl B  aBTOCAaMOCBAI
«berA3» ¢ IoOMOIIBIO IT0-
rpy3uuka Cat988B (dhoto
B. IMuiipa)

Photo 4. The Cat988B load-
ing broken rock on the truck
BelAZ (Photo by V. Piir)

OnHa M3 W3 BaXHEHLIMX MpobieM, ¢ MO3ULMH BO3MOXHOTO 3KOHO-
MHYecKOro 3ddeKTa, 3TO ONTHMU3ALMSI TApaMETPOB OYPOB3PBIBHBIX
paboT MO BCKPBILIHBIM MOPOAaM Ha pa3pesax. boisbinoil oobeM Habmio-
neHuit mo aparnaiiny BIII-15/90 BoimonHeH Ha paspesde «Hapma» Ha
OJI0KaxX, TOATOTOBJIICHHBIX C WCIIOJIL30BAHHEM TPATWUIIMOHHBIX B3pHIBYA-
TBIX BEILIECTB POCCHUHCKOTO MPOM3BOACTBA M 3MYJILCHOHHOM B3PHIBYATKHI
HeMmenkoil ¢upMel «Dynamit Nobel». Pe3ynbTaTsl mepBBIX HMCIIBITAHHI
HOBOTO sl Hac BB MOXHO TIpU3HATH YAOBJIETBOPHUTEILHBIMH, OMHAKO
IJIs1 ©oJiee yCTIELTHOTO €r0 MPUMEHEHHsI ellle TIPSACTOUT nopadboTaTh Hal
PAIIMOHAJIBHBIMU TIACTIOPTAMM.

B paMkax uccneqoBaHUM MO ONTUMM3ALMU TAPAMETPOB OypOB3PHIB-
HBIX pabor coBMecTHO ¢ AO «CeTToH» co3maeTcsi HOBBIH, Oolee
CTOMKMH M HUMEIOIIUN PalMOHAJIbHYIO TEOMETPUIO PEXYIIUH HMHCTPY-
MEHT IIJIsI CTAHKOB BpauaTeabHoro oyperust Tuna CBP.

IIpu yyacTthu Benyuled aMepukaHcKoW (upmbl «Smith International
Inc.», xoTopasi 3aHMMaeTcsl pa3pabOTKOW W TPOM3BOACTBOM IAPOLIEY-
HBIX OOJNOT, Ha paspede «Cupraja» TIPOBENEHBI HCILITAHUS
wapoineyHoro nonota tuna Q3J nmamerpom 229 MM, apMHPOBAHHOTO
TBepHOOCIUIABHBIMU 3yOkaMu. [IpenBapurenbHble pe3yabTaThl BechbMa 00-
HaJeXUBalllKe: CTOMKOCTh NOJOTa cOocTaBWIa 14,5 ThIC. M CKBaXWH,
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CHIDXEHHUE 3aTpaT Ha OypeHHe IO CPaBHEHHUIO C JOJIOTAMH POCCHUMCKOTO
TIPOM3BOACTBA — OKOJIO 5 KpOH Ha 1 M ckBaxuHbl. [Ipu 3TOM MeEXaHU-
yeckasl CKOpPOCTh OypeHMsl yBenuumiaach B cpenHemM Ha 13,8 %, a
IPOM3BOAUTEIBLHOCTL — Ha 6,4 %.

BecpMa BaxXHBIM (haKTOpPOM IIpH HMCTIONB30BAaHUU nonoTa Tuma Q3J
SIBJISIETCSI MEHbIIIasi BUOPAIMsi, O YeM XOPOIIO OT3bIBAIOTCS MALLIMHUCTHI
OypoBBIX CTaHKOB. OKOHYATe/JbHAsT TEXHHUKO-3KOHOMHYECKasi OIICHKA
MPUMEHEHUsI 1IapouleyHbiXx HonoT ¢dupmbl «Smith International Inc.»
OyzmeT BBHITIOJIHEHA K KoHITy 1997 r., mocie 3aBepllleHusI UCTIBITAHUN TMap-
tiu nponot (20 1TyK) B Haubosiee TPENCTABUTEIbHBIX YCIOBUSIX
SKCIUTyaTallid BOCTOYHBIX Pa3pe3oB.

B TecHOM coTpymHuYecTBe ¢ paboTHMKaMH paspesa «Happa» paspa-
0aTBIBAIOTCSI TIPUHLUITHATILHO BO3MOXKHBIE TEXHOJOTMYECKHUE BAaPUAHTHI
IOpabOTKH 3aTacoB KapbepHOTO TIOJNSI U OTMPENeIISIIOTCs 00IacT ux 3d-
(GeXTHBHOTO MPUMEHEHUsI. PaccMaTpuBaioTcsi BApMaHTHI BBIEMKH CJIaHIIA
KaK OTKPBITBIM, TaK M TIOA3EMHBIM CIIOCOOAMHU.

B obGnacTu rugporeosiornd TIaBHBIM OOBEKTOM MCCICHOBAHMM SIBJISI-
ercss BazaBepeckasi TmorpeOcHHasi AoJuMHA. B coTpymHuYecTBe co
cnennayucTaMu Poccuu paspaboTaHa MOCTOSIHHO AEWMCTBYIOLLIAsl MaTe-
MaTHYecKasi MOIENb THAPONHHAMUKK NoiuHBI [2]. CocTossHHEe BOTHBIX
pecypcoB (TOO3eMHBIX M MOBEPXHOCTHBIX BON) OLIEHUBACTCSI U TPOTHO-
3UPYETCS B CBSI3M C BO3NEHCTBHEM HAa HUX psifa TEXHOTEHHBIX (haKTOpOB,
B TOM YHCJIe W CIaHIenoObdr. MHOTONEeTHSISI MHOTOSTamHasl paboTa 1o
CO3MaHUIO U COBEPLICHCTBOBAHWIO MOJEIM 3aKOHYWIACH y4YacTHEM B
MEXIYHApPOMHOM SKOJIOTUYECKOM SKCIepTH3e 3TOro paiioHa B 1994-
-96 rr. HaGmioneHusi 3a ypOBHSIMM TIOBEPXHOCTHBIX M TIOA3EMHBIX BOI
MPOIOJIKAIOTCS, B TOM YHCJIe M IO Tpacce MHOUIBTPALMOHHOTO Oac-
celiHa, pacIoJIOXEHHOTO MexXay TojeM paspesa «Cupraia» ¥ IOJTMHOM.

IIpoBeneH aHaIN3 3KOJOTO-THAPOXMMHUYECKOTO COCTOSIHHMSI BOIHBIX
pecypcoB BCTOHCKOTO MECTOPOXICHUS. 3aBepllieHa aHaJoTUYHasl pabo-
Ta 10 BaszaBepeckoil TOrpeOCHHOW HOJWHE, TIOCTPOCHHasi Ha 0ase
COBPEMEHHBIX METONOB MCCIICAOBAHUMN, NMPUMEHSIBIIMXCSI B XONE MPOBE-
NEeHUsI MEXIYHAPONHOW 3KCIEPTU3EI.

BrinosTHEeHa OlLieHKa BAMSIHMSI TOPHBIX paboT maxTel «Bupy» Ha ypo-
BeHb Bombl 03. Kanuna. Osepo moapaboTaHoO ¢ TNpUMEHEHHEM
TPAgUIIMOHHOW TEXHOJIOTUM BBIEMKM CJaHIQ; HAOIIONCHUS 32 €0 ypPOB-
HEeM M pAacIOJOXEHHBIMU B KpPOBJIEC BOJAOHOCHBIMH TOPH30OHTAMMU
nponozkaTesi. Mccnenyiorest Takke yCIOBUsI Pa3BUTHSI BEPXOBOAKH TIO
MPOSKTUPYEMBIM TpaccaM BOLOCHAOXEHUsI XyTOPOB U IepeBeHb. B cBsA3M
C TUTAHUPYEMBIM 3aKPBITUEM IHAXThl «[aMMHKy» HM3y4aloTCsi BOIIPOCHI
BO3MOXKHOTO BJIUSIHMSI 3aTOIJICHUSI 0ObeKTa Ha OOBOMHEHHOCTH COCE] -
HUX IaXT.

Jns1 psina BOBMOXHBIX BapUAHTOB AOPAOOTKM 3aIacoB TIOJNS IAXTHI
«TaMMUKy» BBLITIOJTHEHA CPaBHUTEJIbHASI 3KOHOMHUYECKAsl OICHKA IieJie-
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co0Opa3HOCTH MMPUMEHEHUST KaXnoro u3 Hux. Ha ee ocHOBaHMM B Kaue-
cTBe Hauboliee TPUEMJIEMBIX pPEKOMCHIOBaHbI [Ba  BapuaHTa
MPONOJDKeHUsT (DYHKIIMOHUPOBAHUS 1IAXThI, KOTOPBIE PA3IN4aioTCs CXe-
MaM# ¥ CPOKaMH HOpabOTKM IIAXTHOTO Tosisi. PacueTsl cranyu UTOrOBOU
COCTAaBHOM 4acThio paspabotaHHoro «[IpenmpoekTa 3aKpbITHSI 1IAXTHI
“Tammuky”’» (1996 r.).

OcyiiecTBiieHa MOCTAHOBKA 3afadM, pazpaboTaHa mporpaMma M Ipo-
n3BemeH pacyeT Ha OBM BapMaHTOB 3arpy3kd KaMEpPHBIX OJIOKOB M
TOATOTOBUTEIBHEIX 3200€B IIaXThl «DCTOHUSI» TIPH PA3IMYHBIX O0OBbeMax
no0pau ciaaHna. C moMOIIbIo JaHHOM MPOTrpaMMbl MOXHO OLICHUTH OH-
HaMHMKy M3MEHEHHsI ceOECTOMMOCTH MPOAYKIIMM U 3aTpaThl MO IIaxTe B
1IeJIOM TIPY BapbUPOBAHUM TPOESKTHOW HArpy3KU MyTEeM M3MEHEHHSI 00b-
€MOB JOOBIYM M3 JIIOOOr0 OYHMCTHOTO MJIM IIOATOTOBUTEIHLHOTIO 3a00sl.
[Ipu 3TOM BO3MOXEH Tepebop BApUAHTOB C BBIXOAOM Ha ONTHUMAJIbHBIN.
[IporpaMMy MOXHO MCIIOJIb30BaThb W [JIS1 APYTMX KPYMHBIX LIAXT W pas-
pe30B KaK TPH KPAaTKOCPOYHOM TUIAHUPOBAHWH  ACSATECIHBHOCTH
MPEATIPUSITHIA, TaK U TIPU OTIPEACICHUM OYEePEIHOCTH OTPabOTKU OJIOKOB
WIX TIOATOTOBUTENIBHBIX 3a00€B B XO/I€ COCTABJICHMSI €XETOMHBIX IUIAHOB
Pa3BUTHSI TOPHBIX paboT.

B lleHTpe BBITIOMHSIETCSI PSIA OPYTUMX MCCIECOOBAHWM, HANpaBICHHBIX
Ha pellleHHe KaK TEeKYILIMX, TaK M TEePCIEKTUBHBIX 3amgay, obecrieyu-
BaIOIIMX MOTPEOHOCTH TMPOM3BOACTBA. B mociemHue roabl YNpOYWINCH
CBSI3M C IIaXTaMM M pa3pe3aMH, BO3pocia 3aMHTEPECOBAHHOCTHL IIPEI-
TIPUSITHH B CKOPEHIIIEM TIOJIyYCHUH PE3Y/IbTATOB.

CeronHsilmHee COCTOSIHME CJIAHLENOOBIBAIOIIEH MPOMBIIIJICHHOCTH
OCTOHHUM B YCJIOBHUSIX Pa3BHBAIOIIMUXCSI PHIHOYHBIX OTHOIICHHH TpedyeT
KapIWHAJIHHOTO OOHOBJICHUSI TCXHUKU M TEXHOJIOTHH KaK IJIsSI TOH3eM-
HOM, TaK M IJIsSI OTKPBITOM NOOBIYM claHIa. B cBSI3W ¢ 3TUM pacTeT
MOTPEOHOCTh B HOBBIX OPUTHHAJIIBHBIX PEIICHUSIX M OOBEKTHBHOM OLICH-
K€ BHEOPSCMBIX MEPOIPHUSITHH, YTO XOpOIIO BHIHO IIO TOMY, Kak
BO3pAC/Ii 3a TOCJEAHEe BpeMsl KOJIWYECTBO M 3HAYMMOCTH HCCIIENOBa-
TENBCKUX PaboT, BBIMIOMHSIEMBIX 111 HyXn AO «D3CTH NBUIEBKHUBH».

CrnenoBaTenbHO, OIHA U3 BaXHEHIIUX 3amad LleHTpa Ha maHHOM 3Ta-
IIe TaKoBa: YCTAHABIMBATH 3aKOHOMEPHOCTH TCHIOCHLMN pa3BUTHS
IPOIIECCOB B TOPHOM TIPOM3BOACTBE M aNEKBATHO OLIEHHBATL MX, YTOOBI
pelIeHusi, KOTopble OyayT MPpUHUMAThL TIPAKTUKHU, 0a3MpPOBAINCh HA TOY-
HBIX ¥ OOBEKTUBHBIX AHAJIU3aX U TEXHUKO-9KOHOMHYECKHX pacyeTax.
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MAIN TRENDS AND RESULTS OF THE APPLIED
RESEARCH CENTRE OF AS EESTI POLEVKIVI

Summary

The Applied Research Centre of AS Festi Polevkivi develops and improves mining
technologies as well as tests and introduces new equipment. It carries out
economic, hydrogeological and other researches.

The tasks of the Centre are mostly of applied character and directed to solving
urgent problems of production. The program of the Centre bases on applications
of underground mines, open-pits and other structural units of AS Eesti Pdlevkivi.
This plan is revised and complemented several times a year.

At present much less attention is paid to design of new equipment specially
intended for underground mines and open-casts, as the opportunities for purchase
of modern technique have extended. Therefore, during the last years mainly
western equipment, such as LHD for underground (TORO301D, ST-3.5, JCI600)
and for surface mining operations (Cat988B), rippers (D375A), power supports,
drilling tools, open-pit trucks and other mining equipment have been tested.

One of the main trends of the Centre has been exploiting more mobile and
technologically flexible LHD machines. Their application in underground mines
enables to refuse expensive and power-consuming scraper conveyors and relatively
low-efficient loaders widely used at present in the mines of AS FEesti Polevkivi.
During the last years a complex work has been carried out, beginning from the
feasibility study and finishing with flow sheets being developed at present. Some
versions for application of LHD machines of the given type are offered. A LHD
machine with ordinary bucket (without ejector) with 3.0 m3 volume and width of
2.5 m (Photo 1) was established to be the most suitable one for using in our
mines.

One special feature characterizing the transport machines of western
manufacture (it concerns also open-pit trucks), is that the use of machines with
standard buckets (or bodies) in conditions of our oil shale basin is inefficient
because of relatively small density of oil shale and requires the enlargement of
bucket dimensions.

Selective mining technology for limestone intercalation and oil shale seams
(D/C a double plate) has been developed and is being improved according to the
application of Sompa mine. It foresees the longwall mining by shearer with roof
caving. 1GSh-68 shearer has been modernized and a special equipment has been
developed and built for this work - drilling rig, hydraulic wedge, cutting disc,
cutting drum and hydraulic jack. Besides the main production, the mine delivers
limestone blocks for making building stones and facing tiles.

The technology for combined removal of oil shale layers A - E in conditions
of lowered capacity of the “double plate” mining foresees the use of a special
power support KP1E developed for Estonian deposit (Photo 2). This technology
allows to reduce oil shale losses from 43 % to 25-28 % and to increase the yield
of oil shale per working face. The optimum power and constructional parameters
of power supports KPI1E and Sputnik, needed for an effective roof control at
mining a 2.3 m thick oil shale seam have been determined. Rational schemes for
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supporting the face have been developed, the requirements to support units and
safety measures have been established.

Calculation methods and computer programs for the parameters of rooms,
pillars and safety zones have been developed. It has been proved theoretically that
the safety factors proposed quarantee the operation safety even in such zones,
where the values of rock strength deviate from the average by 30 %.

For Estonia mine, load characteristics of main band conveyors for various oil
shale production have been investigated. A program developed for Esfonia mine
helps to estimate the expenses of the mine as a whole at various design loads and
output volumes from any face. It enables to select the optimum variant. The
program may also be used in other large underground mines and open-pits for
short-term planning of activities and for drawing up annual development plans.

The ripper of Japanese production Komatsu D375A has been tested (Photo 3).
Various schemes of ripping have been tested and actual operational and economic
parameters for the machine with 35 t operating weight have been determined.
The machine is highly efficient to be used for breaking - E-F, B-C productive
seams and limestone interbeds. However, even in neighbouring trenches
significant differences in physical and mechanical properties of the rock have
resulted in sharp changes in the process of failure.

For the first time in Estonian oil shale basin, a powerful Caterpillar loader
Cat988B has been tested for loading oil shale (Photo 4). The tests have shown
that mining technology, structure and physical and mechanical characteristics of
the blasted rock are close to optimum needed for 10 t load capacity loaders.
Equipped by buckets of 6.7-7.6 m3 capacity they may compete with shovels
EKG-5A used at open-pits.

The optimization of drilling-and-blasting parameters at open-pits forms one of
the major problems of economic efficiency. A large number of observations has
been made at Narva open-pit on dragline ESh-15/90 on blocks prepared using
traditional explosives from Russia and emulsion explosives of the German
company Dynamit Nobel. Preliminary tests with German production gave
satisfactory results. For optimization of drilling-and-blasting a new drilling tool
with rational geometry for rotary drilling carriage SBR is being developed.

Tests with new hard-alloy-tipped roller bit Q3J of the American company -
Smith International Inc. have also been carried out. The preliminary results are
highly encouraging: roller bit running was 14.5 thousand meters of bore-holes,
decrease in expenses per 1 m of borehole was about 5 EEK in comparison with
roller bits of Russian manufacture. At the same time the mechanical speed of
drilling increased by 13.8 % on the average, and the productivity by 6.4 %.

In co-operation with Russian specialists a mathematical model for describing
the hydrodynamics of Vasavere buried valley has been developed. An estimation
and forecast of the state of water resources in connection with the influence of a
number of technogenic factors on them, including oil shale mining, have been
carried out. The work on creation and improvement of the model ended by
participation in the International Ecological Assessment of this region in 1994-
1996.

Baring in mind the planned closing of 7ammiku underground mine, a
comparative economic estimation of a number of possible variants of completion
of its reserves has been carried out. Two most acceptable ways of the
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continuation of mine functioning, with different schemes and terms of mine field
completion have been recommended. The questions of assumable influence of the
mine flooding on the filling with water of neighbouring mines are being
investigated.

Other current and perspective researches aimed at ensuring requirements of
the production are being conducted.
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