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N.B. iKykoBunkmnii, A.Il. 3aer
INNPUMEHEHHUE COYTHHKOBBIX TEXHOJOTUN OJI
MOHUTOPHUHT A, KOHTPOJA U ITPOTHOSUPOBAHHUA
IRCIIJIYATAIINOHHBIX XAPAKTEPUCTHER
JHREJE3SHOJOPOKHOIO TPAHCIIOPTA HA
METAJJYPIHYECKHUX IIPEAIIPUATHUAX

AHHOmayus. PaccmompeHbsl MemoObl npumeHeHUs 2/106a/bHbIX HABUSALUOH-
HbIX CNYMHUKOBbLIX MEXHOMI02Ull 01 MOHUMOPUHeA MECMONONOXEHUs, KOH-
mpoJIs U NPO2HO3UPOBAHUSA IKCNYamayUOHHbIX XapaKmepucmuK xene3Hooo-
POXXH020 MPaHCNopma Ha MemasypaudeckoM npeonpusmuu C yeablo Nnosbi-
WeHUsA Kayecmsa e20 pabomsl U CHUXEHUS 3ampam Ha e20 co0epaHue.
Kntouesbie cnosa: 2n106anbHble HABUSAUUOHHbIE CNYMHUKOBbIE MeXHOI02UU,
mpeKepbl, KOHMPOJb.

Onucanue mpoo6IeMbI

Ha coBpeMeHHBIX MeETAJJIYPTUUECKUX MPEANPUATHUAX BaKHBIMU
acmexkTaMu pPaboThl KeJIe3HOMOPOKHOr0 TPAHCHOPTA SBJIAIOTCA IPOU3BOI-
CTBeHHasdA JIOTUCTHUKA, obecreueHue 0e30MMaCHOCTH pPa0OTHI, IOBBIIIEHUE
KayecTBa IIPeNOCTaBJISIEMBIX YCJIYr', KOHTPOJIb BBLITIOJHEHUS 3aJaHUI, aB-
TOMATUYECKHUHN yUeT PacxomoB, cOOP CTATUCTUUECKON MH(MOPMAIUU U IPO-
FHO3UPOBAaHME COCTOSHUA TPAHCIOPTHOTO HapKa C BO3MOMKHOCTAMU IIpe-
IYIPeKIeHNS KPUTHUECKUX COObITHM. [[JIs peanms3alnuy BCeX BBIIIeIIepe-
YHCJEHHBIX 3a/lay B KOMIIJIEKCEe BO3MOYKHO NPUMEHEHUEe aBTOMAaTU3UPO-
BAHHBIX CHCTEM, OCHOBAHHBLIX HA IPHMEHEHUM TJI00aJIbHBLIX HABUTAIlHMOH-
HbIX cinyTHUKOBBIX (I'HC) TexHOMOrMIT M cpeacTB 0€CIPOBOTHOM CBS3M.

AHaJu3 CyIIeCTBYIOIINX pPelIieHui

OmHUM U3 «IPOPBLIBHBIX» WMHHOBAIIMOHHBIX HAIIPaBJEHUH Ha JKe-
JIE3HOJOPOKHOM TPAHCIIOPTE ABJSAETCS BHeIPEHMNEe CHCTeM KOMILIEKCHOTO
yIpaBJIeHUA ABUKEHUEM IIOABUMKHBIX 00BEKTOB, NUHAMHUYECKOTO MOHUTO-
PUHTA COCTOAHUA HHMPACTPYKTYPHI U MHOABUIKHOTO COCTaBa C MCIIOJb30-
BaHMEM CHOYTHHUKOBBLIX TeXHOJOruii. BHeApeHUs CIYTHUKOBBIX TEeXHOJOTHUI
IMO3BOJISIET JTOCTUYb KadeCTBEHHO 00Jiee BBICOKUI YPOBEeHBb O0OeCHeueHUsd
0e30IIaCHOCTY OBUKEHUSA W YIIPaBJIeHUS IIepeBO3KaMl, 3a CUET IIPUHIH-

© Kyrosunkuii 1.B., 3aem; A.Il., 2014

92 ISSN 1562-9945



4 (93) 2014 «CucreMHBIe TeXHOJOTHU »

MUAJbHBIX W3MEHEeHUH B cdepe KOOPAMHATHO-BPEeMEHHOTO oO0ecIieueHM’sI
JKeJIe3HOJOPOKHOTO TPaHCIOpTa.

HUcnonbs3osanue 'HC-TexHOMOrUE yiKe HAaBHO IIPUMEHSETCS Ha poc-
CUMCKUX JKeJe3HbIX maoporax [1]. He Tak maBHO TaKume TeXHOJIOTHMHU CTaJIA
aKTUBHO BHEIPATHCA HAa YKpPamMHCKHX KeJyesHbIX goporax (¥Y3) [2]. Oc-
HOBHOU 1ienbi0 BHeapeHuda I['HC-texHOJOTMII eCTh 3aaud MOHUTOPHUHTA
MecTa HaXOMKIEeHUSA TATOBOIO IIOABUKHOTO COCTAaBa B peabHOM pPeKIMe
BpeMeHH Ha mojurone ¥Y3. Ha ceromuAamuuii JeHb Ha OCHOBe MH(OpMa-
1Y, IIOJYUYeHHOM OT CHCTEeM CIHYTHMKOBOM HaBUTAIlUl, B KpyHHeNIIel Ha
¥3 cucreme ynpanienus rpy3oBeiMu nepesodkamu — ACK BII ¥V3-E — as-
TOMaTHYEeCKN (DOPMUPYIOTCS COOBITUA IPUOBITHUSA, OTIIPABJIEHUE M IIPOXO-
JKIIeHUe IOABUMKHOTO COCTaB HA CTAHIUAX Y3 U MPOXOXKIEHUA KOHTPOJIb-
HBIX TOCTOB gerio. JlaHHble cucteM cunyTHuKoBoii HaBuramnuu (CCH) OynyT
NCIIOJIL30OBATHCS B 3aJavuaxXx AaBTOMATUYECKOTO BeIeHUS SJIEKTPOHHOTO
MapIIpyTa MAaIIUHNCTA, aBTOMATHUYECKOT'O BeAeHUs I'Pa(@UKOB BBHIIIOJIHEH-
Horo aBusKeHuA moe3noB. Texuosorma CCH obecnmeumBaeT BO3MOMKHOCTD
aBTOMAaTHYECKOT0 (DOPMUPOBAHUSA OIMepaliuii, KOTOphble paHbIe He IIoiJie-
JKatu yueTa (oIlepamuy IPOXOMKACHUSI CTHIKOB MEXXKIY aIMUHUCTPAIIUAMU,
omepanmuu MexXay moporamu, nepemenienne TIIC ma romkax, mepemele-
HYe Ha CTAHI[MOHHBIX W MOMBE3IHBIX OYyTAX npenmpusatuii). OgHON H3
IIePBOOYEPEIHELIX €CTh 3aJaul PacueTOB BpeMeHH! padoThI M IIPOCTOI IO/I-
BHJKHOTI'O cOCTaBa, KoTopasa adg@PexkTuBHO perrnaercs mo ganabiMm CCH.

ITocTanoBKa 3amaumn

XoTdA Ha MarucTpajJbHOM JKeJIE3SHONOPOKHOM TPAHCIIOPTE TEeXHOJIO-
ruii I'CH axkTMBHO BHEIPAIOTCA, HA METAJJIYPrHYECKUX NIPeSHPUATHIX,
rle POJIb JKeJIe3HOJOPOKHOTO TPAHCIOPTA BeJINKa, BHEIPEHHEe TaKUX TeX-
HOJIOTUM TOJIbKO HaumHaeTcd. Ilenb craTbu — moOKasaTh BO3MOMKHOCTU U
nmepcueKTuBbl ucnosb3oBanusa I'CH-rexHosormii ajs yIIpaBJIeHHS KeJes-
HOJIOPOKHBIM TPAHCIOPTOM Ha METAJJIYPrUUYeCKOM IPEeAIIPUATUN.

OcHOBHadA 4acTh
I ogHOTO M3 KPYMHBIX METAJJIYPIUUYECKUX NPeANPUATUN ¥ KpanHbI
OblyIa CIPEeKTHPOBAaHA W BHEJIPeHA CHUCTeMa YIIPaBJIEHUSA KeJe3HOIOPOK-
HBIM TapHcOmopToM c wucunoab3oBanmem ['CH. [lna BHeApeHUS CHUCTEMBI
IMOABUKHOM COCTAB 00OPYIOBAH HABUTAI[MOHHBIMH NpPUEeMHHKaMu (Tpeke-
paMu), KOTOpble IIPAaKTUUYECKU B PEXKUMEe peasibHOTO BpeMeHU (C JUCKpe-
Tudanuein mopAaka 10 ceKyHJ) CHOCOOHBI ONPEENIUTH MECTOIIOJIOMKEHUE

eIUHUIIBI IMOABUIKHOTO cocTraBa (¢ TouHOCThIO M0 10 MeTpoB) m mepenaTrhb
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TaHHBIE (IITIPOTY, AOJTOTY, BBICOTY HaJl YPOBHEM MOPSA, CKOPOCTb M YCKO-
peHme) Ha TeJeMaTHUUYECKUN cepBep OJdA dajJbHeHIIeir oO0pabOTKH TOCpe-
CTBOM KaHaJOB OECIIPOBOMHOII CBA3U (TAKMX KaK MOOUJIbHBIE ITaKEeTHBIE
GSM-cetnu, nmudpoBrsie CSD-kaunansl, WiFi-cetu). Ilocie c6opa, ma(popMa-
IUA coxXpaHAeTcAa B 0aze MJaHHBIX TeJIEMaTHUUYECKOT'0 cepBepa U II0 3aIpocy
BeIgaoTca B APM pgucmeruepa MM B CHCTEMBI AHCIETUYEPU3AIUU. ¥ IIPO-

IITeHHasA cXeMa BHeJAPEHHOI cucTeMbl IIpeacTaBieHa Ha Pucyuke 1.
TTIOHACC/GPS

Teaemaruvecknii
cepeep GSM cemn
- A e GIPS
Adtiennin (SN

Internet

Jlavein paciais

Tpancnoprustii Ancneruep

Pucysok 1 -YupouienHas cxeMa CHCTEMbI,
HUCIIOJIb3YEeMOM A TEIJIOBO30B

IloBrimeHHe Oe30macHOCTH paboThI obeclieunBaeT KOHTPOJIb 3a
OMMACHBIMM XapaKTEePUCTUKAMU TEXHOJIOTUUECKOTO IIporecca (CKOpPOCTH
IBUKEHUSA, TeMIlepaTypa, Bec rpysa u T.O.), a TaK:Kke IIOCTPOeHUe M IIOo-
CTOAHHBIIZ KOHTPOJIb MapIIPyTOB ABMYKEHUA B IIPOCTPAHCTBE M BO BpeMe-
HU. B cayuae oOHapy:KeHUSA BO3MOMKHON KPUTHUUYECKON CUTyaI[UM, CUCTEMA
MOJKeT, KaK COOOIIUTL O HApPYIIeHUU AUCIIETUEePYy, TaK U CAMOCTOSTEJIHHO
BO3MIEMICTBOBATh HAa YIIPABJSIOIINE YCTPOMCTBA, TaKWe KaK SJKCTPEHHBIN
TOPMO3, IIEPEBOJ CTPEeJKM, MepeKJIoueHre CUTHaja cBeTodopa Mau IILjar-
Oayma, BKJIIOUEHHME aBapUIHOTO CHTHAJa WJKU CHCTEMBI OXJaKIe-
HUS/TOoXKapoTylenus. Bce aTo, 6e3yCJI0BHO, BOBMOYKHO TOJBKO B CJydae

JTOKa3aHHOM BBICOKOI HaJEe)XHOCTU CHCTeM yIpaBJIeHUS.
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IloBhIllIeHMEe KauyecTBa NPEAOCTABIAEMBIX VYCJIYI TOCTHUTAeTCS 3a
cUeT YJIYUIIIeHWS CHUCTeM WHTEePBAJbLHOIO PeryJupoBaHUS HA OCHOBAHUU
HaBUTAIIMOHHBIX JaHHBLIX, VIPOIIEeHUs PabOThl AUCIETUYEPAM M KOHTPOJIM-
PYIOIIIUM CJYy:K0aM IyTeM BHEAPEHUA WHTYUTUBHO HOHATHBLIX WHTEpQeii-
coB APMoB u o0TueTOB, aBTOMATHUYECKOE IIPEJOCTaBJEHMNE KOHEUHOMY
IoJb30BaTeJ 0 WHpOPMAIUKU O MAapPIIPyTaX, MECTOIIOJIOMKEHUU eIUuHUIL
Tpaucunopra. IIpumep wmHTepdeiica oTOOpPaKeHUA MEeCTOMOJOKEHUA enu-
HUI[ TpaHCHOpPTa Ha KapTe NPEeJIpPUATHA C IPUBAIKON K KeJe3HOAOPOIK-

HBIM IIYTSAM HoKasaH Ha PucyHke 2.

TENNOBO3

Pucynork 2 — Ilpumep mucreruepckoro murepderica

KoHTpoJb BBIMOJHEHMA 3aJaHUl 1M MapIIPyTOB MO3BOJIMUJ IIOBBI-
CUTh TPYAOBYIO IUCIIUIIJINHY, PABHOMEPHO pPacOpeneiuTh HAaTPy3Ky MEXKIY
paboraloiuMu OpuragaMu, aBTOMATHU3MPOBAThL IIOACUET TPyAo3aTpar, a
TaKsKe co0paTh CTATHCTHUECKUe MaHHbIe OJIs aHajln3a TeXHOJIOTHYECKOTO
mporiecca, C IeJbI0 ero AaJjbHelIneil onTuMusanuu. [ KOHTPOJIA BBI-
HOJHEHUSA 3aJaHUi W MAapPHIPyTOB, HEOOXOJMMO BHECEHWE B CHCTEeMY HH-
opmanuu 0 reo3oHax, TOUKaxX BBIIOJHEHUS 3aJaHN, 0COOEHHOCTSIX TeX-

HOJIOTUYECKOI'O IIpoIiecca.
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Ilsisi ITPOTHO3SUPOBAHUSA U NPEAYIPEKIEHUA KPUTHUUECKUX COCTOSA-
HUW TPAHCHOPTHBIX €IWHUI] HEOOXOAWM KOHTPOJIb 3a €ro 9KCIJIyaTaIl[MOoH-
HBIMM XapakTepucTukaMu. [[d Keie3BHOJOPOKHOTO TPAaHCIOPTa TaKUMU
apiasoTca norpedbisenme I'CM gBuraresem, COCTOSHUE 3aKUTaHUS, MOIII-
HOCTh U OOOPOTHI ABUTATENA, MOJIOXKEHUA PYYKM KOHTPOJIJIepa MAaIlWHU-
cTa, perJiaMeHT IIEPEKJIUeHWA KOHTPOJLIIepa, HampsaKeHue OOPTOBOM ce-
TH, TeMIlepaTypa ABUTAaTe]sd, TONJWBA U OXJaKIAMOIIel KUIKOCTU, daB-
JIeHUSI TOPMO3HO# cHCTeMbI. AHAJIN3 M3MEHEeHUS NAaHHBLIX IIapaMeTpPOB IIO-
3BOJIAET OMNPENeJUTh COCTOSHNE IBUTATEJS, CHUCTEeMBI 3JeKTPooOopyaoBa-
HUSA, TOILIMBHOM CHCTE€MbI, TOPMO3HOM CHUCTEMBI M TPAHCIIOPTHON €IUHU-
bl B IIeJoM. UTO MO3BOJIAET IIPOTrHO3UPOBATH IJIAHOBBLIE M BHEIJIAHOBLIE
peMOHTHI TexHuUKHu. Vcmoab3doBaHue TpekepoB I'CH ma soxkomMoTmBax Io-
3BOJINJIO PEUIUTDH U 3Ty 3aaauy.

Cramgaprubie Tpekepbl I'CH mMeoT MOMOJHUTEIbHBIE BXOIBI IJISA
BBOZIa ITU(POBBIX M aHAJOTOBBIX CUTHAJOB. [[J1d KOHTPOJIS 9KCILIyaTaIlu-
OHHBIX XapaKTEpPUCTUK JIOKOMOTHMBA Ha HEro OBLIO YCTAHOBJEHO MIOIIOJI-
HUTeJbHOE O000pPyIOBaHWE — CHeIlMajJbHBbIEe NATUMKMN (JaTUYMKU YPOBHSA U
pacxoja TOILIMBA, JaTUYMKU Beca M 00beMa, KOHIEBbIE MATUUKU OTKPHI-
Tusi). CUTHaAJBI OT HATUYMKOB IIOCTYIIAIOT HA TPeKep U JaJjee MeperaroTCs
Ha TeJieMaTUUYeCKHUIl cepBep, I'le IPHUCYTCTBYET BO3MOKHOCTH (pmKcamuu u
BbIJAUM JMAHHBIX Ha TEeKYIIWUI MOMEHT UM JaHHBIX 3a 3aJaHHBIN yYeTHBIN

nepuon (puc. 3).

— Gapnpasin —— [
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Pucynok 3 — I'paduk uamMeHeHUsI yPOBHA TOILINBA B 6aKe TEIJI0BO3a

ABTOMaTHUECKUII y4YeT PacxoJOB TOpHUe-CMasOUHBLIX MaTepHaJioB
IMO3BOJINJI YMEHBIIIUTh BpeMs Ha o0pabOTKYy JaHHBIX O 3aTpaTax, CBA3aH-

HBIX C 9KCILIyaTalueil TpaHCIOpTa M BocupunaTcTBoBa xuineHnio I'CM.
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BreiBoasl
BHenpenue ommMcaHHOM CHCTEMBI JajJi0 BO3MOYKHOCTh 3HAUUTEILHO
cau3uThb 3atpaThl (o0 30%) Ha comep:kaHUe TPAHCIIOPTHOrO IIapkKa (3a
cueT ONTHUMHU3AIMK MAapIIPYyTOB ABMYKEHUSA, COKPAIIEeHHS IIPOCTOEB, MC-
Kaouenus xuinenus I'CM, yMeHBIIEHWIO YMCJIEHHOCTH BHEILJIAHOBBLIX pe-
MOHTOB), UTO IIO3BOJIMJIO OKYIIUTHL BHeApPeHUe cucrtemMbl 3a 4 mecsamna. Ta-
KuM oOpasom, mucmoJjbsoBanue I'CH-texHoJsioruii B sKCIJyaTallumy KeJes-
HOJOPOKHOTO TPAHCIOPTa HA METAJIYPTAYECKOM MPEeANpPUSATHN NMeeT Be-
COMbI€ IIePCIEeKTUBEI.
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