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ABTOMATHU3UPOBAHHBIE CUCTEMBI YIIPABJIEHUSA
MNPOIECCOM BYPEHUA

Asmomamuzayus MexHOIOSUYEeCKUX NPOYecco8 HA OCHOBE COBPEMEHHOU TMeXHUKU OOJJICHA
obecneyums UHMEHCUDUKAYUIO NPOU3BOOCMEA, NOGbIUICHUE KAYecmed U CHUdICeHue cebecmoumocmu
npodyxkyuu. Paccmompenvl asmomamusuposannvle cucmemsl ynpasienus npoyeccom oypenus: CAOIIB-1,
Kapam-2, ACVTII-b, AJIMA3 u Op., umo no3601uN0 NpuEecmu KiACCUPUKAYUIO OAHHBIX CUCEM HO
PYHKYUOHATLHOMY HAZHAYEHUIO: CMAOUIU3AYUL CKOPOCIU No0ayl, YNpasieHue napamempami Percumd
Oypenust u 2udKas npousBOOCmMEeHHAs cucmema. Bwvloereno uemvlpe Kiacca cucmem yYnpagieHus 8
3A6UCUMOCIU  OM  CIOJCHOCHU  2€0]1020-MEXHUYECKUX YCa06uil Oypenusi ckeéadcun. B nepewii xiacc
OMHECEeHbl CUCMEMbl CMAOUIUZAYUU CKOPOCIMU NO0AYU, 6MOPOU - NPeOHA3HAYEeHHble 0N Peanu3ayuu
CPABHUMENLHO HPOCMbIX ANCOPUMMOG YIPAGIEHUL NRPOYECCOM OYpeHusl, mpemull - OpUeHMUPOBAHHbIE HA
pabomy 8 CROJNCHBIX U CLADO0 USVHEHHBIX 2e01020-MEeXHUYECKUX YCI08UAX, Yemeepmbvlli - CNOCOOHbIX
pabomams 8 AGMOMAMUYECKUX PENCUMAX NPU YeTyOKe CKEANCUMbL U NPU NPOBEOeHUU CHYCKONOObEMHbIX
onepayuii. [loxkazano uymo Hauboee MEXHOIOSUUHBIM SGIAEMCA Pedaru3ayus KOMNIEKCA MeXHUYeCKUX
cpedcms cnocobHblx pabomamv 6 aAGMOMAMUYECKUX DedNCUMAX Npu YenybKe CKEANCUHbl U NPOGeOeHuu
CNYCKONOObEMHBIX ONepayuil.

Knwuesvie cnosa: agmomamusayus, cucmema ynpasienus, Oypenue, CK8adxicuna, yenyoxa, ckopocnb
nooauu.

BBenenne

ABTOMAaTH3alMsl TEXHOJOTUYECKOrO0 TPOLECcCa COCTABISIET BAXKHYKD YacThb Hay4HO-
TEXHUYECKOTO TIporpecca TpH MPOBEICHUU TEOJOropa3BeOUHBIX paboT. Teoperudeckue
UCCIIeIOBaHUSI B OOJIaCTH COBEPIICHCTBOBAHHUS YIPaBICHHUS TMPOIECCOM OypeHUs U ero
ONTHUMH3AIMKA TIOJYYIJIM HOBbIE BO3MOXXHOCTH MPAKTUYECKOW pealu3aluu C TMOSBICHUEM
YOPABIAIONIEH  MHKPOINPOLIECCOPHOM TEXHUKM M  CO3JIaHMEM Ha €€ OCHOBE CHUCTEM
aBTOMATU3HPOBAHHOTO YIIPABJICHHUS.

Pa3Ho0OpasHbie 00pa3Ibl CUCTEM aBTOMATU3UPOBAHHOTO YIIPABJICHUS MPOLIECCOM OypeHUs
pPa3BEIOYHBIX CKBKMH Ha TBEPJbIC TMOJIE3HBIE HCKOIMAEeMblE IMO3BOJSIOT HE TOJBKO YIPABIATH
MpoLeccoM OypeHHus: B pealbHOM BPEMEHH IO JTI0OOMY M3 U3BECTHBIX aIrOPUTMOB, HO U COOUPATH,
HaKaruBaTh W 0OpabaThiBaTh MH(OPMAIMIO O Tpolecce OypeHHus, a TakXKe IUarHOCTHPOBATH
paboToCTIOCOOHOCTD OT/IETBHBIX Y3JIOB U MEXaHU3MOB.

ABTOMATH3ALIMA TEXHOJNOTMYECKMX TMPOIIECCOB HA OCHOBE COBPEMEHHOM TEXHHMKU JOJDKHA
o0ecrieunTh MHTEHCU(UKALIMIO TIPOM3BOJICTBA, TMOBBIIIEHHE KAauecTBA M CHIDKEHHE CEe0ECTOMMOCTH
MPOTYKIIUH.

HeoOxomuMocTh 93TOTO  BBITEKAaeT U3 aHalW3a MPOHU3BOACTBEHHON AESATETHbHOCTH
reoJIOropa3BeJOYHbIX OPraHU3aIMi MO BBINOJHEHHUIO IUIAHOBBIX 3aj1aHuil. HecMoTps Ha TO, 4TO
BHEJIPEHHE COBPEMEHHOT0 00OpYIOBaHUS, HHCTPYMEHTOB, MPOTPECCUBHON TEXHOJIOTHH OypeHHs,
CPE/ICTB MEXaHU3AIMHU U aBTOMATH3alUN OTACIbHBIX OTEpallnii, COBEPIIICHCTBOBAHNUE OPTraHU3aIluN
Tpyda B IeTOM OOECMEeYHSIO BBHIMOJTHEHHE JTUX 3aJlaHdui, B Pa3BelOYHOM OYypeHHH OCTaloTCs
3HAYMUTEIIbHBIE PE3EPBHI TMOBBIIMICHHUS MPOU3BOAUTEIBHOCTA TPyJla W YIY4YIIEHUS €Tr0 TEXHHUKO-
SKOHOMHUYECKHUX IOKa3aTesle. DTH pe3epBbl 3aKIIOUAIOTCS NPEXJIE BCEr0 B ONTHUMHU3ALMHM U
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aBTOMaTH3allud  ONEpPaTHMBHOTO  yIpaBlIeHUs  mpoleccoM  OypeHMs  CKBaXHMH U B
COBEpUIEHCTBOBAHNUU OpraHU3alK padoT.

Iesab cTaTbu — aHanu3 pa3pabOTaHHBIX paHEe CUCTEM aBTOMATH3UPOBAHHOTO YIPaBJICHUS
npoueccom OypeHus.

OcHOBHO# MaTepHuaJ

1) Cucrema  aBTOMATU3MPOBAaHHOW  ONTHMHU3ALMHU  YIPABICHUS  TEXHOJOTUYECKUM
nporeccom 0ypenust CAOIIB-1 pa3paborana CeBykpreosorueil. Bcero B opranuzanusax padotasno
35 cucrem, B T.4u. B Ypanreonoruu- 20. Ilpumenenune CAOIIb-1 B Bricokoropckoil mapruu
VYpanreonsorun o0ecneymsio MOBBILIEHHE CKOPOCTH OypeHHs: Ha cTaHKO-Mecsl 10 19%, cHikeHue
yACJIBHOTO pacxoja aamasoB 10 30%, cokpalienune aBapuii B 2 pasa.

B Bopommunosrpaareonoruu npu npumeHenun CAOIIB-1 pacxoa aama3oB ObuT COKpallieH
Ha 18%, moBeIIeHAa MexaHMuYecKass ckopocTh Oypenuss Ha 20%. Bo Bcex opranuzanusx
NpUMEHEHHe CcucTeM olecneymwsio dSKoHOMuYeckuid  3¢¢exr. CyecTBEHHO  CHIKEHBI
ncuxo(u3noIoruueckie U (pu3nyeckre Harpy3Ku Ha MallMHUCTOB OYPOBBIX YCTaHOBOK.

2) Ananorom ycrpoiictBa CAOIIb-1sBnsercs cuctema Kapat-2. Kapat-2 o6mnagaer Bcemu
TEXHUKO-9)KOHOMUYECKUMU TIOKA3aTEJISIMU aHAJIOra, HO UMEET Psifi IPEUMYILECTB:

- CMIOCOOHOCTh aJalTUPOBATHCS K U3MEHEHHIO MOPOJI B MpoLecce OypeHusi, YTO MOBBIIIAET
ero 3(eKTUBHOCTD B YCIOBUSAX NEPEMEKAIOIINXCS, TPEIIUHOBATHIX, TPOOJIEHBIX TTOPOI;

- HCIIOJB30BaHWE NIPU €ro H3TFOTOBICHMM H3JEIUH, IIUPOKO TPUMEHSEMBIX B
MIPOMBIIIIEHHOCTH, YTO PE3KO CHUYKAET CTOMMOCTDh YCTPOUCTBA.

Kapart-2 mokazan xopommue pe3yibratel Ha OypoBbix arperatax CKb-4, CKb-5, CKB-7;
IpUYeM Hajlu4yMe Ha HUX perylupyeMoro npuBoia He oOs3atenbHo. Kapar-2 Moxer ObITH
ycraHoBjeH U Ha 3UD-650M, HO 1t 3TOro0 HEOOXOIUMO OCHACTHUTH arperaT rUApONnyIbTOM CTaHKa
CKb-5 nnu nposectu 10pabOTKY €ro THAPOCUCTEMBI.

3) Cucrema ACYTII-b npenHa3HaueHa [uisi OCYIIECTBIEHUSI TEXHOJOTMYECKOrO IpoLecca
YTIIyOKU CKBa)KUHBI aJIMa3HBIM HHCTPYMEHTOM.

Cucrema ACYTII-b o6ecnieunBaer:

- Ka4eCTBEHHOE BBINOJIHEHHE OYpOBBIX PaOOT MO BBIXOY KEPHA;

- MPEAYNPEKICHUE TEXHOJIOTHUECKUX OCIIOKHEHUN U aBapHii;

- yJlydllleHue OpraHu3aluu Tpyaa OypoBoil Opuraibl;

- CHW)KCHHE  TMCUXO(PHU3UOJIOTMUECKUX HArpy3oKk Ha OypuwibliuKka B  YCJOBHAX
(OpCHPOBAHHOTO TEXHOJIOTMYECKOTO MPOLIECCa;

- HE3aBHCHMOCTh TEXHHKO-DKOHOMMYECKMX IoKa3aTeneil OypeHHus OT KBaJIU(UKALIUH
nepcoHanga OypoBOM Opurajpl; BO3MOXKHOCTb OINEPAaTHUBHOM KOPPEKTUPOBKH TEXHOJIOIMYECKOIO
nporecca;

- BO3MOKHOCTb CO3/IaHMsI Pa3BETBJICHHOW aBTOMATHU3MPOBAaHHOW CHUCTEMbI YIpPaBIICHUS
MIPOM3BOJICTBOM OYPOBBIX paboT 10 BCEMY I'e0J0ropa3BelouHOMY OOBEKTY.

ACYTII-b Bxmtouaer B ceOs: KOMIUIEKT YIPABISAIOMIEH BBIYUCIUTENBHON TEXHUKH
(MCYBT) tuna B7; nporpamMmMHoe obecnieueHue; TeJIeBU3UOHHBIN MHIUKaTOp. [Ipumensercs nmis
ynpasieHus: 6ypossiM arperatoMm CKbB-5 u ero monudukanusiMu, OCHaIIEHHBIMH PETYIUPYEMbIM
anekTponpuBooM POII-5u KOMIUIEKTOM CepHHHBIX IpeoOpazoBaTesiel MapaMeTpoB pexXHUMa
OypeHwusl.

B aBTOMaTH3MpPOBAaHHOM pekUME pabOTHI CHCTEMA ITO3BOJISET:

- OCYHIECTBJIITh OypeHHE B PEKUME PYYHOI'O YIPABICHUS IPU OTOOPAKECHUM MAapaMeTpOB
TEXHOJIOTMYECKOI0 ITPOLECCa Ha TEIIEBU3MOHHOM 3KPaHE;

- BBINOJIHATH IIMKJ ONepaluil B aBTOMAaTHUYECKOM pEXUME IMPU PYYHOM PpEryJupOBaHUU
4acTOTHI BpallleHNsI HHCTPYMEHTA;

- OCYILECTBIIATH NIEPEXOJ C aBTOMATHYECKOT0 HA aBTOMATU3UPOBAHHBIM PEXUM YIIPABIICHUS
1 00paTHO 6€3 OCTaHOBKH MPOLECCa YIIIYOKH CKBa>KUHBI;
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- NPOM3BOAMUTH OINEPATUBHYK KOPPEKTUPOBKY TEXHOJIOTMYECKOTO IIpolecca IyTeM
OTEepaTUBHOW 3aMEHbl YCTaHOBOK, MCIIOJIb3YEMBIX B aJITOPUTME, a TAKXKE OCYIIECTBISATH MOJPHIB
OypoBOIo CHapsifia ¥ BO3BpAT K OypeHHIO B JH0OOH MOMEHT pelica 10 JKeIaHuI0 OypuIIbLIHKA.

[Tpu npoBeieHnu pabOT B aBTOMAaTUUYECKOM pekrnMe (QYHKIMHM OypUIIbIIMKA 3aKITI0YAlOTCS B
CIIEIYIOILIEM

- MPOBEACHHE CITYCKOMOAbEMHBIX OIEepaIuii;

HapaluBanue OypoBOro CHapsia;

MyCK CUCTEMBI;

TEXHUYECKOe 00CTyKMBaHUE 000PYAOBaHUS;
MOJIFOTOBKA K pab0OTE TEXHOJOTHYECKOTO HHCTPYMEHTA.

ITpy ucnbITaHUSAX U IPOU3BOACTBEHHOM dKCILTyaTaluu B ycioBusax nopox IX, X kareropuu
1o OYpHMOCTH TOJIyYEHBI CIEIYIOIINE MOKa3aTeId: MeXaHnyeckasi CKopocTb OypeHus — 3 + 4 m/4,
pacxon anmazoB — 0,3 + 0,5 kap/m, JuinHa peiica 1 BbIxo KepHa Ha 5—10% Bblle, 4eM Ipu pydHOM
yrpaBieHnH; HapaboTka Ha oTkaz YBTB7 — 5000 u.

Cuctema pazpaborana OTpsioM aBTOMATHU3ALMU TEXHOJOTHUECKOTO Ipolecca OypeHus
[II'O «Kuposreonorus».

4) Cucrema koHTposts u ynpasienus OypenueM AJIMA3. Cuctema mo3BoJsieT:

- KOHTPOJUPOBATH TEXHOJIOTUYECKUHN MPOIIECC;

- pacmo3HaBaTh OCJIOKHEHUs M aBapHiHbIe CUTYAIlMH U COKpAIaTh MPOCTOU 000PYIOBaHHS
3a CYeT PaclO3HABAHMS ABAPUIHBIX CUTYAIIUH;

- BBIBOJUTH OOBEKT YIPABICHHUS HA ONTHUMAJIbHBIN TEXHOIOTHYECKUN PEXKUM;

- ONTUMHU3UPOBATH OCEBYIO HArPY3KY B NMEPEMEKAIOIINXCSI TOPOAAX.

O¢ddexTrBHOCT, pa3pabOTaHHBIX YIPABIAIOMUX CHCTEM 3aBHCHT TaKXXe OT YpPOBHS
TEXHOJIOTMYECKOro HH(OPMAIIMOHHOTO OOecreyeHusl s KOHKPETHBIX YCIIOBUM BHEAPEHUs
cucreM. OTo HarmggHo BuaHOo Ha npumepe CAOIIB-1, nns sddexktuBHONM paboThl KOTOpOH
paspabatbiBaeTcsi HoMorpamma. Pa3paboTka Takoi HOMOIpaMMbl BO3MOXKHA JIMIIb MPU TITYOOKOM
TEXHOJIOTUYECKOM  HCCIICJIOBaHMM Tporecca OypeHuss u  Tpebyer Oomnpiioro oObema
TEXHOJOrM4eckux pabor. OpHAako peKOMEHJAalMKd 10 ONTUMAaJbHOW TMojade 3a 00O0poT,
IIOJIyYEHHBIE C IIOMOIIBIO 3TOM HOMOIpaMMBbl, CIPABEUIMBBI JIMIIL JJIs KOHKPETHOTO THIIA
nopojopaspyiuaronero HHcTpyMmeHta. C Apyroil CTOPOHbBI, MHOTOYHCJIEHHBIE HCCIEI0BaHUS
[IOKa3bIBAIOT, YTO B I'OPHBIX IMOPOJAAX, OTHOCAIIMXCA K OJHOW M TOW K€ KaTErOpUM MOPOJ IO
OypUMOCTH JOCTUTAIOTCSI BeChbMa pa3jMyHble IMOKa3aTenu OypeHus. Taxke >kecTkas NHpUBSA3Ka
KaTeropuy Mopoj K 3€pHUCTOCTH aJIMa30B B MOPOAOpa3pyLIAIOIIEM MHCTPYMEHTE NPEIIOJIaraert,
4TO U1 BCEX THUIOB KOPOHOK C OJIMHAKOBOM 3E€pPHHUCTOCTBIO OyAET ONTHMAaJbHOM HEKOTOpas
€IMHCTBEHHAsl BEJIMYMHA ONTHMAJbHOM Mojauu 3a 000poT. M3 3TOro ciemyer BBIBOJ, YTO NPHU
MPOBEACHUN TEXHOJIOTHYECKUX HMCCIICIOBAaHUN OypOBOTO Mpollecca HE MOXKET OBITh pa3zpaboTaHa
€A1HAasi HOMOI'PaMMa JUIsl BCEX T€0JIOr0-TEXHUYECKUX YCIOBHIA.

Takum oOpa3zom, pa3paboTaHHBIE CHUCTEMBI YIPABICHUS TMPOLIECCOM OYpeHHS MOXKHO
KJaccuuuupoBaTh Mo HyHKIHOHATLHOMY Ha3HAUYEHUIO.

Jis pa3nuyHOM CHOXHOCTU TIe0JIOTO-TEXHHYECKUX YCIOBUM OYypeHHsI CKBa)XXMH MOKHO
BBIIENIUTH 4 Kjacca CUCTEM YIIPABIICHUS.

OCHOBHBIM Ha3HaUYE€HUEM CHCTEM IIEPBOrO Kilacca SIBJIAETCS MOJIEpKaHUe 3aJaHHOH onepaTopoM
ONTUMAJIbHON CKOPOCTH IOJaYH.

B pesynbraTe crabmimzanuy CKOPOCTH IMOJAa4YM PECYpC alMa3HbIX KOPOHOK, OCOOEHHO B

TPEIIMHOBATHIX IOpoAax yBeanuusaeTcs B 1,8—2 pa3za, a TBepAocIIaBHbIX — B 22,5 pa3a.
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Tabnuua 1. Knaccugukanus cucremM ynpapjieHHs npoueccoM OypeHus Mo GpyHKIMOHAIbHOMY

HA3HAYEeHUI0
I'pynna DYHKIMOHAJIILHOE HA3HAYCHHE Cucrema
Hpoccens-peryisarop P,
I Crabunu3anusi CKOpOCTH T01aun Perynstop MIIT', CAOIIb-1, APII-2,

«Anmas-3», «bapc-1»

«ITapyc», «Kapat», ACY BK,ACKYb
(OHWMJI «IToucky»), CAYOIIb-3,
«Mukpob¥YP», ACYTII-b-B7

VYnpasneHnue napaMeTpamu pexxuma

I OypeHus

111 ['nbkast IpOM3BOACTBEHHAS CHCTEMA PBK-4, APC

CucreMbl cTaOMIM3aIMM CKOPOCTH TMOJAYU CO3/IaBAIMCh KaK TEXHUYECKUE CPEICTBa IS
pelIeHusT YacTHBIX TEXHOJIOTMYECKUX 3a/ad, M3 KOTOPHIX MOXKHO BBIICIUTH Cleaykonme (B
pPa3IUYHBIX CHUCTeMaxX »JTOT Habop (yHKUMN pa3HbIi): CcTaOWIM3alUs CKOPOCTH IOJayH,
OTpaHWYCHUS TI0 MaKCHUMaJIbHO 3aJaHHON OCEBOW HArpy3ke, OTpaHWYCHHUS 1O MaKCHUMaJIbHO
3a/IaHHOMY JaBJICHUIO OYMCTHOTO areHTa, OrPAHUYEHHS] IO MAaKCUMAJIbHO 33/IaHHOMY KPYTSILEMY
MOMEHTY Ha BaJIy 3JICKTPOJBHUTATENIs, MOJIPBIB CHApsIa Hal 3a00€M IMPHU MPEBHIIICHUHN 3aIaHHBIX
OTpaHHYEHUH; TOX0XKICHNE KOPOHKHU A0 32005, TOCTAHOBKAa KOPOHKH Ha 320011 U ee mpupadoTKa.

Takast cucrteMa BKITIOUAET: PETYISATOP CKOPOCTH IMOJAYH, U3MEPUTETh CKOPOCTH TOJayH,
M3MEpUTENIb OCEBOM HArpy3KH, CXeMy 3alllUThl OT MEPErpy30K MO OCEBOW Harpy3ke (MpU CMEHE
TOPHBIX TIOPOJ, U3HOCE MHCTPYyMEHTA).[lyis1 paboThl B CIIOKHBIX T'€OJIOTO-TEXHUYECKUX YCIIOBUSXB
CUCTEMY MOTYT OBITh BBEJICHBI Y3IIbl: H3MEPUTENh IaBICHUS IPOMBIBOYHON KHUIKOCTH, H3MEPHUTEIH
TOKAa Harpy3Kd SJICKTPOJIBHUTATENS M CXEMbl 3alIUTHI OT WX IMPEBBIIIEHUS CBBIIIE JTOMYyCTHUMBIX
3HAYECHUU.

Cucrtema ympaBjieHHSI BTOPOrO Kiacca NpeIHa3HA4YeHa s pealn3alliid CPaBHUTEIHHO
MPOCTBIX AaJITOPUTMOB VIIPABJICHHs TMpoleccoM OypeHusi, pa3padOTaHHBIX S KOHKPETHBIX
reoJIoro-TeXHUYECKUX ycioBuid. Kak M cuctembl mepBoro kjacca JAaHHas CUCTEMa MOXKET OBITh
YCTaHOBJICHA HA JIIOOBIX OYpOBBIX HIMHHIETBHBIX CTaHKaX C THApaBIWYecKoW mopadeii. Llenpro
YOpaBJICHUS SBISICTCS ONTUMHU3AIMS CKOPOCTH TojMadu. YWCIIO yNpaBiIseMbIX IapaMeTpoB
YBEIIMYEHO 0 IIeCTH; J00aBJICHBI HM3MEPUTENN YacTOThI BpAIICHHs W pacxoja MPOMBIBOYHOM
KUIAKOCTH. BBeAeHBI JOMONHUTENBHBIC OTPaHWYCHHUS [JI1 CKOPOCTH TOAaYd H  pacxoja
MIPOMBIBOYHOM JKUKOCTH.

Cucrema ynpaBieHHUs] TPEThEro Kjacca OPUEHTHUPOBaHA Ha pabOTy B CIOXKHBIX U cliabo
M3YYCHHBIX I'€0JIOTO-TEXHHMUECKUX yciaoBusx. CucreMa npeHa3HayeHa Jijisl YCTAHOBKU Ha OYpOBBIX
CTaHKaX C TUIABHO PEryJIHPYEMBIM 3JIEKTPOTPUBOIOM W YIPABJICHHS IO TPEM KaHajlaM: CKOPOCTh
MOoAa4M, YaCTOTA BPAILEHUS U PACX0]] TPOMBIBOUHOM KUIKOCTH.

Cuctema 4yeTBepTOrOo Kiacca. Peamusarmsi KOMIUIEKCA TEXHUYECKHUX CPEICTB CHOCOOHBIX
paboTaTh B AaBTOMAaTHYECKHX pEXHUMaX TMPU YIIIyOKE CKBOXKHUHBI M TPH TIPOBEIACHHUH
CITyCKOTIOTbEMHBIX ~ omeparuii. [Ipm 3TOoM cuctema ympaBieHus OypeHHeM yIpaBisieMas
MPOLIECCOPOM, PYKOBOJCTBYETCS MPOTpaMMON W KPHUTEPUSMH, OPUEHTUPOBAHHBIMH Ha IOUCK
ONTHUMAaJbHBIX YCIOBUHM U MapaMeTpoB pekuMma Oypenus. K Takum cpeacTBam B HacToslIee BpeMs
MOXKHO OTHeCTH OypoBble arperatbl komnanuu AtlasCopco ¢ cuctemamu APC (aBTOMaTudeckoro
KOHTpOJIsA OypeHusi) U poOOTU3HpoBaHHYyI0 OypoByto cuctemy PBK-4.

BriBoabl

Takum 00pazoM HamOoJee TEXHOJIOTHMYECKU BBITOJHOMN SBISCTCS peanu3amus KOMILIEKca
TEXHUYECKHUX CPENICTB CIIOCOOHBIX padOTaTh B aBTOMATHUYECKUX PEKUMaX MPH YIITYOKEe CKBAKUHBI
U MPOBEJECHUU CIYCKOMOABEMHBIX ornepauuil. B yactHocTu, cuctema APC mo3BosisieT ynpaBisiTh
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nporeccoM OypeHHs OJHOMY omepaTopy. B mamsTh KommbioTepa 3alMChIBAIOTCS TaKue JaHHbIC
KaK: TJIyOMHA CKBa)KMHBI, KOJIMYECTBO M JaBJICHHE BOJbI Ha BXOJE, YAaCTOTa BpAIIECHUs, CKOPOCTh
OypeHusi, ycuine Ha KOPOHKY, JAaBJeHHE B rujapocucreMe u ap. Cucrema ONTUMHU3UPYET CKOPOCTh
OypeHHUs, peTryIUpyeT yCUine MoJadn, YacTOTy BpallleHUs U KPYTSIIUNA MOMEHT B COOTBETCTBUU C
M3MeHeHHeM yciaoBuil Oypenus. Takum o6pa3om ¢ npumenenueM cucteM APC ocHOBHBIE (DyHKIIMU
oreparopa CBEJEHBI 10 MHHHMMYyMa: HACTpOMKa IapaMeTpoB OypeHus, 3aIllyCK CTaHKa B palorTy,
nojava OypuJIbHBIX TpyO M yNakoBKa KepHa B AIMIMKU. Bee octanbHoe nenaer OypoBasi yCTaHOBKA,
MOBBILIAS MPOU3BOAUTEIBHOCTh OypeHHUsl B II€JIOM U 3HAYUTENIbHO CHUXasi PUCK BO3HUKHOBEHUS
omKOKH €O CTOpOHBI omepartopa. Kpome TOro, 3a cyer TOYHOTO KOHTPOJI TEXHOJIOTHYECKHUX
onepauuii Oypenust cucremoii APC U He3aMeIUTEeNbHOTO pearupoBaHusl HA JIOObIe U3MEHEHUS
IIPOYHOCTHBIX CBOMCTB OypHMBIX MOPOJ (aBTOMaTHYecKas MOJACTPOMKa YCUIIHS MOJa4YH, CKOPOCTH
BpallleHNs U MOMEHTA BIUIOTH /10 TIOJTHOW OCTAHOBKH) UMEET MECTO:

. noBbIeHHe () (PEKTUBHOCTH CITYCKOMOIBEMHBIX OIIEpAIHii;

. YBEITUYCHUE N3HOCOCTOUKOCTH OypoBoTOo HHCTpyMeHTa 110 100%;
. CHIDKCHHE PHUCKA 3aKIIMHUBAHUS KEPHA U HCKPUBIICHUSI CKBAYKUHBL
. CHIDKEHHE TPYIOEMKOCTH paboT omepaTopa;

. BO3MOXXHOCTh OypeHust 6e3 IpUCYTCTBUS YEIOBEKa.

Aemomamu3sayia mMexHoI02IUHUX NPoYeci6 Ha OCHOBI CYYACHOI MeXHIKU NOBUHHA 3abe3neyumu
iHmencu@ixayiro supobHUYMEA, NiOBUWEHHS AKOCMI Ma 3HUNCeHHs: cobisapmocmi npodykyii. Posensnymo
asmomamu3zosani cucmemu ynpaeiinns npoyecom oypinus: CAOIIB-1, Kapam-2, ACYTII-b, AJIMA3 ma in.
Le 0oz6onuno npusecmu Knacugikayito OAHUX cucmem 3a QYHKYIOHATbHUM NPUSHAYEHHAM. Cmabinizayis
WBUOKOCMI NOOAY, KePYy8aHHs NAPAMEMPAMU PeNCUMY OYPIHHL ma eHyuKa eupodHu4oi cucmemu. Budineno
YOMUPU KNACy cucmem YNPpAaeiiHHsa 3a1ediCHO 8I0 CKIAOHOCI 2€01020-MEXHIYHUX YMO8 DYPIHHSA C8ePONOBUH.
B nepwuii xnac sioneceno cucmemu cmabinizayii weuokocmi nooadi, 00 Opy2020 - NPU3HAYeHi 0
peanizayii NOPIBHAHO NPOCMUX ANCOPUMMIE Kepy8aHHs OYpOGUll Npoyecom, y mpemili- OpIEHMOBAHI HA
pobomy 8 CKAAOHUX Ma C1ab0 GUBYEHUX 2€01020-MEXHIYHUX YMO8AX, Yemeepmuii - 30amHi npayoeamu 8
ABMOMAMUYHUX DENCUMAX NPU ROO0BAHCYBAYT C8EPONOSUH | NPU NPOBEOCHHI CHYCKORIOIMANbHUX ONnepayill.
Toxazano, wo HaAUOIIbUL MEXHOIOIUHUM € Peanizayis KOMNIEKCY MEeXHIYHUX 3aco0i8, 30amHUX npayoeamu
8 ABMOMAMUYHUX PEXHCUMAX NPU NO2TUONIEHHI KOJI0OA3I8 Ma NPOBeOeHHs CNYCKONIOIMALbHUX Onepayii.

Knwwuosi cnosa: asmomamusayis, cucmema YnpaeninHs, OYPIHHA, C6epONIOGUHA, NOTUONEHHS,
WBUOKICMb NOOAUi.

A. A. Kozhevnykov, Baochang Liu, A. A. Pashchenko
AUTOMATED CONTROL SYSTEMS OF THE DRILLING PROCESS

Automation of technological processes based on modern technics should ensure the intensification of
production, improving the quality and reducing the cost of production. The automated drilling control
systems as are SAOPB-1, Karat-2, ASUTP-B, ALMAZ, etc. were considered. This allowed to classify these
systems according to their functional purpose: stabilization of feed rate, control of drilling parameters and
flexible production system. Four classes of control systems are distinguished depending on the complexity of
geological and technical conditions for drilling boreholes. The first class includes the systems for
stabilization of the feed rate, the second - designed to implement relatively simple algorithms for controlling
the drilling process, the third - oriented to work in complex and poorly studied geological and technical
conditions, the fourth - capable of operating in automatic modes for deepening the borehole and for tripping
operations. It is shown that the most technological is the implementation of a set of technical facilities
capable of operating in automatic modes during borehole deepening and carrying out tripping operations.

Key words: automation, control system, drilling, borehole, deepening, feed rate.
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PA3JJEJI 1. [IOPOHOPA3PYIIAFOLIUN MHCTPYMEHT 13 CBEPXTBEPIBIX MATEPHAJIOB
U TEXHOJIOI'HA EI'O IIPUMEHEHUA
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K OBOCHOBAHUIO UCITIOJIb30BAHUA MHOT'OCEKTOPHBIX CXEM
OITHOCJIOMHBIX AJTMA3HBIX KOPOHOK C YKOPOUEHHBIMU CEKTOPAMHU

Paccmompenvr 6onpocet 603modicHOCIU  UCNONIL30BAHUSL MHO2OCEKMOPHBIX OOHOCIOUHbIX
AIMA3HBIX KOPOHOK C YKOPOYEHHBIMU CEKMOPAMU, COOepiHcaujumu He boaee 4emulpéx paoudibHblx
paoos anmazos. llposedennoe KomnvlomepHoe MoO0eIUposanue menio8o20 peicuma 0OHOCIOUHOU
AIMA3HOU KOPOHKU C PA3TUYHBIM KOIUYECMBOM PAOUATIbHBIX PAO08 AIMA308 8 CEeKmope NOKa3aio,
umo ocpaHudenue Koauuecmeda paoudibHulX ps008 8 ceKmope O0OHOCIOUHOU AIMA3HOU KOPOHKU
obycnasnueaem nosviuieHue eé 3PpekmusHocmu Kax ¢ moyKu 3perus obecnedenus pagHoMepHO20
HASPYHCeHUs U USHOCA AJLMA3HBIX pe3yos, max u obecnedenus bonee waoaueco memnepamypHo20
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