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(57) M soOperenne OTHOCHTCA K OONACTH KOMIBIOTEPHBIX TEXHOIOTUH, B YaCTHOCTH K cnocoly H

CUCTEME aBTOMAaTU3UPOBAHHOIO OIPENEICHUsSI IOBPEKACHUNA KOHBEHEPHOM JIEHTBI C IIOMOLIbIO aHAIN3a
JaHHBIX BUOpAINM, pa3MEIIacMbIX Ha 3JIEMEHTaxX KoHBeHepa. TeXHHYECKHM pe3yJabTaToM SBISIETCS
MOBBIIIEHUE TOYHOCTH BBISBICHHS MOBPEXKIEHHUS KOHBEHEPHOW JIEHTHI C MOMOIIBIO aHAIN3a JaHHBIX
BUOpaLuK KOHBelepa. B nmpeAnouTuTensHOM BapraHTe OCYILECTBICHUS H300pETeHHUS PEIIOKEH CII0CO0
ABTOMAaTU3UPOBAHHOTO OINPEAEIEHUS MOBPEXKICHUN KOHBEHEPHOH JIEHTHI, BBINOIHIEMBIH C ITOMOLIBIO
BBIUUCIIUTENBHOTO YCTPOMCTBA, MOJKIOUEHHOIO [0 MEHBIIEH Mepe K OJHOMY yCTPOMCTBY M3MEpEHUs
BUOpaLMM, M COJCPIKAILMIA 3Tambl, Ha KOTOPBHIX: a) MOJY4YalOT JaHHbIE W3MEpeHHss BHOpanuu o
MEHBIIEH Mepe ¢ OAHOTO YCTPOICTBA U3MEPEHHS BUOPALINH, Pa3MEIIEHHOTO Ha 31IEMEHTaX KOHCTPYKIIUH
JICHTOYHOTO KOHBeiepa MM Ha 3JIEMEHTaX, COCAMHEHHBIX C JICHTOYHBIM KOHBEHEpOoM; b) BBITOIHSIOT
C MOMOIIBIO BBIUUCIUTEIBLHOIO YCTPOHCTBa 00pabOTKY MU3MEpPEHHMIA, MOAYYCHHBIX Ha 3Tale a), B XO/e
KOTOpPOH BBINOJHSIOT UX CPAaBHEHHE IO MEHBIIEH Mepe ¢ OJHMM 3TaJOHHBIM 3HAYCHHEM IapaMeTpa
BUOpAILMK W/WJIM TI0 MEHBIIEH Mepe ¢ OfIHUM ATAJOHHBIM NATTEPHOM BHOPAINH, CBUAETEIHCTBYIOIINM
0 HAJMYUU MOBPEXKJICHUS KOHBEHEPHOI JIEHTHI; C) ONpeleNsioT Halu4yhe MOBPEkKACHUS KOHBeHepHOoU
JeHTHl B CIydae, €ClIM Ha JTame b) HM3MEepeHHs BHOpaluy OTIMYAIOTCS 10 MEHBIIeH Mepe OT
OJIHOTO 3TAJIOHHOTO 3HA4YCHUs MapaMeTpa BHOpalny W/WIM COOTBETCTBYIOT IO MEHBIIEH Mepe OTHOMY
OTAJIOHHOMY MaTTCPpHY Bm6pau1/11/1, CBUACTCIILCTBYIOMIEMY O HAJIMYUU TOBPCIKIACHUA KOHBCﬁepHOﬁ JICHTBI,
d) pukcupyroT B mamsITH BBIYMCIMTEIBLHOTO YCTPONCTBA JAaHHBIE O BBISABICHHBIX NMOBPEKACHHUAX W/HIIH
MepeaaroT UX Ha BHEIIHEE YCTPOUCTBO.
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CIIOCOB 1 CUCTEMA ABTOMATH3UPOBAHHOI'O OIPEJEJIEHUSA
HOBPEXJIEHWI KOHBEHEPHOM JIEHTHl HA OCHOBAHUMY JAHHBIX
BUBPATINA

OBJIACTDb TEXHUKHN

[0001] Hacrosimmee TexHHYeCKOe pELIEHHE OTHOCHUTCS K O0OJacTH KOMIIBIOTEPHBIX
TEXHOJIOTUH, B YaCTHOCTH, K Crmoco0y M CHCTEME aBTOMATH3UPOBAHHOIO OIpPEIeNICHHS
MOBPEXKICHUH KOHBEHEPHO! JICHTHI C MOMOIIBIO aHAIN3a JAHHBIX BUOPAILIMN OT BUOPOJATUHKOB,

padMEIa€MbIX Ha 3JIEMCHTaxX KOHBeerpa.

YPOBEHDb TEXHUKH

[0002] Bo MHOrux oTpacisx mpOMBIIJIEHHOCTH, HAIPUMEP, TAKHX KaK TOPHOAOOBIBAIOIIAS,
nepepadaTbIBarOIas, >HEPreTHUECKAs, XUMHUUECKass, B cdepe NepeBajKd TIpy30B U Jp.
HCIIOJIb3Y€TCs] KOHBEHEPHBIN TPAHCIIOPT Uil TPAHCIIOPTUPOBKY ChIMy4uX rpy30B. Chlnmyuuil rpys,
Oynb TO OTBajbHAs MOPOAA, PYAA, Yrojib, KOKC, IIMXTA, KOHLEHTPAT, arjoMepar, OKaTbIIL,
XUMHMYECKHE BEIECTBA WIH HMHOE TPAHCHOPTHUPYETCS HEMOCPEACTBEHHO HAa KOHBEHEPHOHN
(TpaHCTIOPTEPHOI) JIEHTE OT MecTa 3arpy3KH, Kak MpaBHJIO B pallOHE XBOCTOBOro OapabaHa, 10
MecTa pa3rpy3Kd, Kak MpaBWJIO B palioHe TonoBHOro/mpuBogHoro Oapabana. B xome
SKCIUTyaTallud KOHBeHepa MOTyT BOSHUKATh aBapPUIHBIE CUTYALIUH, CBSI3aHHBIE C TOBPEXKACHUEM
KOHBEHEPHOH JICHTHI U, B TOM YHCIIE, ¢ HanboJIee TSKENbIM OBPEKACHNUEM - TPOIOBHBIN MTOPHIB
(TIope3) JeHThI, KOTOPBII BeNeT K YAaCTHYHON MIJIM TIOJTHOH MOTEpe JICHTHI U He3aIIaHUPOBAHHBIM
MIPOCTOSIM KOHBEHEPHOrO TPAHCIIOPTA B CBSI3U C PEMOHTOM MJIA 3aMEHOU KOHBEHEPHON JICHTHI.
[0003] [IponospHbBIE MOPHIBEI KOHBEHEPHOH JIEHTBI MOTYT OBITh BBI3BAHBI PSIIOM MPHYUH:

— IlomaganueM B  TPaHCHOPTUPYEMBIM MaTepual HHOPOAHBIX  PYI03aCOPSIFOLINX
MaTepHalioB, HaIpuMep 3y0 SKCKaBaTopa, JIOM, apMarypa, CTajbHOHN JUCT U T.A. Takue
NPEAMEThI B MECTE 3arpy3KH MOTYT MPOOUTh KOHBEHEPHYIO JIEHTY, 3aKJIMHHUTb U CTaTh
MIPUYMHON €€ MPOJOIBHOIO MOPHIBA,

— Tspkenble, KpynHbIE U OCTPOKOHEYHBIE KYCKH PYIbl, KOTOPBIE TAKXKE€ MOTYT MPOOHTH
JICHTY, 3aKJIUHUTb U MIPOJOJIBHO €€ MOPBAaTh;

— OcTpbl€ 3J€MEHTBI, BBILIEAIINX U3 CTPOSI POJIHUKOB, OYHCTUTENbHBIX CKPEOKOB, CTaBa WIIN
UHBIX YacTel KOHBeWepa, MOryT MPOOUTh U MPOIOIBHO NOPE3aTh JICHTY.

[0004] Uem ObicTpee OymeT OCYLISCTBJICHA JIOKadu3alus W OOHAPy)KEHUE aBapUHHON
CUTyalluu Ha KOHBEHepe AJI €r0 OCTAHOBKH, TEM MEHbIIIEEe KOJIMYECTBO TPAHCIIOPTEPHOH JIEHTHI

OyeT OTEePSIHO B Pe3yJIbTaTe €€ MOBPEKICHHSL.



[0005] Haubonbiiee pacrpocTpaHeHHE Oy YHIN CUCTEMBbI 3aLUThl KOHBEHEPHOM JIEHTHI OT
NPONOJILHOTO TIOPBIBA, KOTOpble paboTal0oT HAa NPUHLMIE TOBPEXKICHHUS 3JIEMEHTOB,
BBYJIKAHU3MPOBAHHBIX B JICHTY (MHIYKTHBHBIE TETJIH, BCTABKM, aHTEHHBI U T.1I.). [lpumepom
takoro pemrenus siisercs cucreMa CONTI RipProtect mponssonumast kommanueit Continental ®

(https://www.continental-industry. com/en/solutions/conveyor-belt-systems/conveyor-

services/belt-monitoring/products/conti-protect/conti-ripprotect). WUHaykTHUBHBIE NETIH

BBYJIKAHU3HPYIOTCS B JICHTY C OINPEEIEHHBIM IIAroM Mo yCMOTPEHHIO 3aKa3unka (00prdHO 50-
150 mor.M.), Tak YTO MPH NOBPEKACHUN KaKOH-INOO M3 WHAYKTUBHBIX NIETEIb MTPH TOPHIBE JICHTHI
KOHBeMep OCTAHABJIMBAETCS, B 5TOM CIy4ae KOJINYECTBO MOBPEXKACHHON JIEHThI OrPaHUYNBAETCS
11aroM yCTaHOBKM MHJy KTUBHBIX NIETENIb B KOHBEHEPHOMH JICHTE.

[0006] HenocraTku Takoro posaa pelmeHus 3aKI04at0TCs B TOM, YTO TAKUE CUCTEMBI HE MOTYT
OBITh HWCIOJNB30BAHBI HA JIFOOBIX JIEHTA, MOCKOJBKY HEOOXOAMMa JIEHTa CO HMHAYKTUBHBIMU
NEeTJISIMU, IPU 5TOM UHAYKTUBHBIE METJIN YACTO BBIXOAAT U3 CTPOsl, JaBast JIOKHbIE CUTHAJIBIL.
[0007] HsBecTHBI Jla3epHbIE CHUCTEMBI, HaIpumep, CONTI SurfaceProtect

(https://www.continental-industry. com/en/solutions/conveyor-belt-systems/conveyor-

services/belt-monitoring/products/conti-protect/conti-surfaceprotect), = KOTOpble  HCHOJB3YIOT
Ja3epHOe CKAHUPOBAHHE MOBEPXHOCTH JICHTHI HA MPEAMET HAJIUYUS €€ MOBPEKACHUH U, B TOM
YHCciie, MPOAOIBHOTO MOPHIBA JEHTHL

[0008] OCHOBHBIE HENOCTAaTKM TAaKHUX CHCTEM 3aKJIIOYAaIOTCS B TOM, 4YTO OHH OY€Hb
YyBCTBUTENIbHBl K VCJIOBUSIM OKPYJKArOIIEH Cpenbl, TMO3ULHOHUPOBAHUS M COCTOSTHHIO
MIOBEPXHOCTHU JIEHTHI (IIpOoOIeMbl BO3HUKAIOT, KOTAa MOBEPXHOCTD JIEHTHI BJIAKHAS MM UMEET
MECTO HaJUMAaHWE TPAHCIOPTUPYEMOrO MaTepuaia, KOTOPBIH 3aloiHAET TIOBPEKACHHBIC
00JIaCTH), YTO MPUBOAMT K OUEHb JKECTKUM TPEOOBAHUSIM yCIOBUH SKCIUTyaTalluU JAHHBIX CUCTEM
1 OONIBIIIOMY KOJINYECTBY JIOXKHBIX CpaOaThIBAaHHH.

[0009] HssecTHbI CUCTEMBI, KOHTPOJIUPYHOLIUE LIAPUHY JIEHTBI

(http://www beltscan.com/products/belt-guard-Sk-fabric-belt-rip-detector.html) 12001

ONpPECaACIIAIOINEC cC HEJIOCTHOCTD 110 nepeaaye BI/I6paLII/II/I MONEPEK JICHTDI

(http://www .beltscan.com/products/belt-guard-10k-rip-detector-for-steel -cord-belts.html).

[IpuaIMn paboTsl CUCTEM, OCHOBAHHBIX HAa KOHTPOJIE LIMPUHBI JICHTHI, COCTOUT B TOM, YTO B
pe3yibTare MNPOAOJBHOTO MOpe3a JIEHTAa MOXKET pPa3OHTHCh WM HAOOOPOT Cy3HUTCS H3-3a
HAIOJI3aHUs MTOPE3aHHBIX YacTel APYr Ha APYra, B Pe3yJbTaTe 4ero MeHseTcs ee mmpuHa. s
ONpeneeHns] LUPUHBI JIEHTbl YCTAHABJIMUBAKTCS YJBTPA3BYKOBbIE WIM pajapHble NaTUUKU
KOHTPOJISI pacroiokeHus: 60pToB JeHThl. IIpuHimn paboTsl cHCTEM, OCHOBAaHHBIX Ha mepenaye
BUOpAINH TIOMIEPEK JIEHTBI, COCTOUT B TOM, YTO MPH MPOIOJBHOM IOPE3€ JIEHThI HAPYIIAETCS €€

OEJIOCTHOCTDh U BI/I6paLII/I$I HE IEpEAACTCA MMOTICPEK JICHTHI.
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[0010] OcHOBHbBIE HETOCTATKU CUCTEM, KOHTPOJIMPYIOLUX HIMPUHY JIEHTHI, 3aKJIIOHAIOTCS B
TOM, 4YTO €CJIM B CIy4ae Mope3a He MPOUCXOAUT PACXOXKACHUE WU CY>KEHHE JICHTBI, TO MIOpe3 He
OOHapy’KHUBAETCS, TaK KaK IIHPHHA JICHTl HE MEHSIETCS.

[0011] Cuctembl, OCHOBaHHBIE Ha Tiepenadye BUOpALMM TIOMEPEK JIEHTHI, OYEHb
4yBCTBUTENIbHBI K TUIy Kapkaca JIEHTbl U Pe3MHOBOIO KOMIIAyHJa U HE MPUMEHUMBbI I BCEX
TUTMOB JIGHT, KPOME€ TOro, TMpPH TMPOAOCIBHOM TOpe3e CUrHaix MoxeT 3()(EeKTUBHO
pacrpoCTpaHsAThcss B 00XOA KOHBEHEPHOW JIGHTBI Yepe3 TPAHCIOPTUPYEMBIH MaTepual, TeMm
caMbIM, He (PUKCHUPYSI TPOAOIBHBIH MTOPHIB.

[0012] Jnsg mpeomosieHUs BBIIEYKAa3aHHBIX HEIOCTATKOB MpPEeJaraeTcs MCHOJb30BaTh
NOKa3aHMUsl BUOpaIM KOHBEWepa, CHUMAaeMble C MOMOIIBI0 YCTPOMCTBA M3MEPEHHs BUOpAIiu
(matynk BHOpaumM), pa3MellaeMOro Ha CaMOM METAJTHYeCKOM CTaBe KOHBelepa WM Ha
3JIEMEHTax, COEJUHEHHbIX (CMEXKHBIX) CO CTaBOM KOHBeHepa, IOKa3aHUs C KOTOPOTo
00pabaThIBAIOTCA B MOCIEAYIOIEM BBIYHCIUTEIBHBIM YCTPOHCTBOM IS BBISIBJICHUST aHOMAJIbHBIX

3H21"I€HPII>1, CBUACTECIIbCTBYOIUX O MOBPCKACHUHN JICHTDI.

CYINHOCTDb N30BPETEHUA

[0013] 3asBJICHHOE pEIICHHe HAMPaBJIeHO Ha TNPEONOJICHHE TEeXHUYEeCKOH mpoOsIeMsbl,
3aKJIIOYAOLIENHCS B MMOJYYEHUH ONEPATUBHOIO MOHUTOPUHIA MOBPEXKACHUSI KOHBEHEPHOU JIEHTHI
C TIOMOLIBIO aHAJIHM3a MTOKa3aHU BUOpALINH KOHBeHepa.

[0014] TexHu4eCcKkuM  pe3yJIbTaTOM  sIBJISIETCSl  IMOBBIIMIEHUWE TOYHOCTU  BBIABJICHUS
MOBPEKICHHSI KOHBEHEPHOH JIEHTBI C TOMOIIBIO aHAJIN3a JaHHBIX BHOpaLUu KOHBeHepa.

[0015] B nmpeamodtuTensHOM BapHWaHTE OCYINECTBJICHHS M300PETEHUS MPENJIOKEH CIoco0
ABTOMATU3UPOBAHHOIO OMNPENETIEHUs] MOBPEKACHUN KOHBEHEPHOM JIEHTBI, BBINOJHSAEMBINH C
MOMOILBIK) BBIMUCIUTENBHOIO YCTPONCTBA, MOAKIOYEHHOIO K MO MEHBUIEH Mepe OQHOMY
YCTPOWUCTBY M3MEPEHUSI BUOPAINH, M CONEP KAIIUI STarbl, HA KOTOPBIX:

a) TOJIy4arOT AAaHHbIE HM3MEpPEeHHs] BHOpalMU C MO MEHbBLIEH Mepe OIHOro YCTpPOMCTBa
U3MEpeHus: BUOpaUMM, pa3MEIIEHHOr0 Ha »JJEMEHTaX KOHCTPYKILUH JIEHTOYHOTO
KOHBeMepa WK Ha 3JIEMEHTaX, COeIMHEHHBIX C JICHTOYHBIM KOHBEHEPOM,

b) BBIMONHSAIOT C TOMOIIBIO BBIUUCIUTENLHOTO YCTPOHCTBa 00paboTKy U3MEpeHuid,
MIOJIYYEHHBIX Ha 3TaIe a), B X0/1e KOTOPOH BBIMOJIHSIOT UX CPABHEHHUE C TI0 MEHBIIEH Mepe
OJTHUM 3TAJIOHHBIM 3HAYEHHEM IapaMeTpa BUOpALUU W/UJIH C 10 MEHbIIEH Mepe OIHUM
STAJIOHHBIM TIATTEPHOM BUOpAINH, CBUACTEIBCTBYIOIIMM O HAJIWYUH TOBPEKIACHUS
KOHBEHEPHOM JICHTBI,

C) ONpeAessIIoT HAJIWYHE NMOBPEKICHUS KOHBEHEPHOH JIGHTHI B Clydae, €ClIH Ha dTare b)
U3MEPEeHUsT BUOpALMK OTJIMYAIOTCS OT IO MEHbLIEH Mepe OAHOTO STAJOHHOTO 3HAYSHHUS
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napamerpa BUOpalM W/MJIM COOTBETCTBYIOT IO MEHbBIIEH Mepe OJHOMY 3TaJOHHOMY
naTTepHy BHOpAILMH, CBHIETEIBbCTBYIOIIEMY O HAJHYUU TMOBPEKICHHUS KOHBEHEPHOM
JICHTHI,
d) ¢uKCHpPYIOT B mNaMATH BBIYUCIUTENBHOTO YCTPOWCTBA JAaHHBIE O BBIBICHHBIX
MOBPEXKICHHSX W/HITH MEPEAal0T X Ha BHEIIHEE YCTPOHCTBO.
[0016] B onmHOM M3 YaCTHBIX MPUMEPOB OCYIIECTBJICHHS YCTPOHCTBO M3MEPEHHsT BUOpaNU
npeacTaBisieT COOONW KOHTAKTHBIM MIM OECKOHTAKTHBIH BUOPOMETD.
[0017] B nmpyrom uyacTHOM mpuMepe OCYINECTBJICHHS YCTPOWCTBO W3MEPEHHs BUOpamuu
IpesCTaBIsieT COO0H akcenepoMeTp.
[0018] B npyrom dYacTHOM npuMepe OCYIIECTBJICHHS JJEMEHTOM, COEAUHEHHBIM C
JICHTOYHBIM KOHBEHEPOM, SBISETCA MO MEHBbIIEH Mepe OAHO W3. Meperpy304HbIl y3eln,
3arpy3o4yHasl CTaHLMs, Te4Ka B MeCTe€ 3arpy3ku KOHBeiepa, 3arpy304HO€ YCTPOMCTBO,
pasrpy304HOe yCTPOUCTBO, 3arpy304Hast BOPOHKA, Pa3rpy304Hasl BOPOHKA, 3arpy304Has TEJIEKKA,
pa3Tpy30vHas TEIEIKKA, IEPECHITHON KOPOO, ONIOPHbIE METAJNIOKOHCTPYKLIMH, aMOPTH3aLIMOHHBIH
CTOJI, MEeperpy30uHO-AeMIipepHasi CTAaHIMUA B MECTe 3arpy3Kd WM NEPerpy3KH, 3arpy30dHbIH
JIOTOK, TPHEMHBIA JIOTOK, CKpeOKH, cOpachIBaTeNH, yCTPOWCTBA OYMUCTKH JIEHTBI, YKPBITHS
KOHBeHepa, IJIomaaKka OOCHy>KUBAaHUS KOHBEWepa, MPOXOIbI, JIECTHHULBI (Tpambl) PsiioM ¢
JIEHTOYHBIM KOHBEHEPOM.
[0019] B npyrom gacTHOM mpuMepe OCYIIECTBJICHUS Ha 3Tare a) MPOUCXOAUT H3MEPEHHE IO
MEHbIIEH Mepe OMHOTrO M3 IMapaMeTpoB BUOpaLUU: BUOPOYCKOpPEHHE, BUOPOCKOPOCTb WU
BUOpOTIEpeMeIIeHUE.
[0020] B npyroMm HacTHOM mpuMepe OCYILISCTBJICHUS Ha 3Tare a) U3MEpPEeHHe MapaMeTpoB
BUOpAINH MPOUCXOANT 110 MEHbIIEH Mepe BOJIb OJHOTO M3 BEIOPAHHBIX HAPABJICHUIH BUOPALIHH.
[0021] B npyrom wacTHOM mpumepe OCYINECTBJICHHs Ha 3Tame b) oOpaboTka DaHHBIX
U3MEPEeHUH C yCTPOMCTBA M3MEpPEHHUs] BHOpALUU MPOMCXOJUT BO BPEMEHHOM HIJIM YaCTOTHOM
MIPEACTABJICHUH.
[0022] B npyrom yacTHOM NpuMepe OCYLIECTBIEHHS Ha 3Tare b) 17l MOJyYeHUsT YaCTOTHOTO
NpEeACTaBICHUsT BUOPALIMH HCTIONb3yeTCs peodpasoBaHue Pypbe Win pasioxeHne B psg Oypoe.
[0023] B npyrom uacTHOM mpuMepe OCYILIECTBICHHMs Ha dTame b) Uil BPEMEHHOIrO
NPEACTaBICHUs BUOpPALMN AHAJIM3HPYETCsl 3HAUEHHE H3MEPsieMOro mapamerpa BHOpaluu Ha
MPEeAMET €ro OTKJIOHEHUs OT 33aHHOIO STAJJOHHOIO 3HAYEHHs], & JIJIs1 YaCTOTHOr'O NMPEACTABICHUS
BUOpallM aHAIM3UPYETCS AMIUTUTYAHBIH CIEKTP BHOpPALMOHHOIO CHUTHAjla Ha MpeaMeT
BBISIBJICHUS] TAPMOHHK W/WJIM YYaCTKOB CIIEKTPA, COOTBETCTBYIOIIHMX 3TAJOHHOMY IMaTTEPHY,
CBUJICTENILCTBYIOIEMY O HAJMYHUU  TOBPEKACHUS KOHBEHEPHOH JIEHTBI, W/MIM TapMOHHK,

MPEBBIIIAIIINX MO AMITIUTY A€ 3aJaHHOE STAJIOHHOE 3HAYSHHUE mapamMeTpa BUOpaIuu.
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[0024] B npyrom yacTHOM npumepe OCYLIECTBICHHs Ha 3Tarne b) 3TaJOHHOE 3HAUEHUE IS
napamerpa BUOpaIii BO BpEMEHHOM NPEACTABICHNH 3a1a€TCsl UCXOAS U3 CPEIHETO FITH ITUKOBBIX
3HaYEHHUH JAHHOTO NapameTpa BUOPALINH, TTOTyYEHHBIX BO BDEMEHHOM JHana3oHe Oe3aBapuitHON
paboThI JICHTOYHOTO KOHBeHepa.

[0025] B npyrom yacTHOM npumepe OCYLIECTBICHHs Ha 3Tarne b) 3TaJOHHOE 3HAUEHUE IS
aMIUTUTYIbl TapaMeTpa BUOpAlMM B YACTOTHOM MPENCTABJICHUH (AaMIUTUTYAHBIA CHEKTP
BUOPAIIMIOHHOTO CHTHAJA) 3a1aeTCs UCXOMS W3 MUKOBBIX WM CPEOHHMX 3HAUEHHH aMIUIUTYIbl B
AMIUTUTYJHOM CIEKTpe BHOpPALMOHHOIO CHUTHAJA, IOJyYEeHHBIX BO BPEMEHHOM JHAIa3OHE
Oe3aBapuitHON pabOTHI ICHTOUHOTO KOHBEHepa.

[0026] B apyrom uHacTHOM mpuMepe OCYIIECTBICHMS HA STale C) ONPEACSIOT HaJIU4He
MOBPEXKICHHS, €CJIM OTKJIOHEHHE OT STAJIOHHOTO 3HAYEHUs Mapamerpa BHOpAILUU MPOU30HUIeT
3amaHHOe WM Oojiee KOJMYECTBO pPa3 B TEUYEHHE 3aJaHHOTO NPOMEXKYTKAa BPEMEHM HIIH
NPOM30MIET 3aJaHHOE WK 00JIee KOJINYECTBO Pa3 MOAPSIA.

[0027] B apyrom uHacTHOM mpuMepe OCYIIECTBICHMS HA STale C) ONPEACSIOT HaJIU4He
MOBPEXKICHHS, B ClIydae €CJId Ha dTarne b) n3MepeHus BHOpALUU OTIMYAIOTCS OT OAHOTO WU
OoJee STaNIOHHBIX 3HAUYEHUH AJI1 OAHOTO UM OoJiee mapaMeTpoB BUOPALIMH OTHOBPEMEHHO W/MITH
COOTBETCTBYIOT OJHOMY WM OoJjiee 3TAJOHHBIM IaTTepHAM BHOpAM OJHOBPEMEHHO,
CBUJETEJBCTBYIOIINM O HAJIWYUH NMOBPEXIEHUS KOHBEHEPHO! JIEHTBL

[0028] B npyroM 4acTHOM mnpuMepe OCYLIECTBJICHHUsl OMNPEAENseTcsl arperupoBaHHOE
3HAYCHHE W/WJIM arperipOBAaHHBIA MATTEpH BUOpALMM IS aHAJIHM3a HAJTUYUS TOBPEKICHHS
KOHBEHEPHOH JICHThl HA OCHOBAHWHU OJJHOTO MM OoJiee N3MepeHui BUOpauy W/HIIA OHOTO WIIH
Oosee maTTepHOB BUOpALIMH, NMPH STOM KXKAOMY 3HAYEHHIO MapaMeTpa BUOpAH U MATTEPHY
BUOpAIM COOTBETCTBYET BECOBOH KOA(PPHUIIMEHT.

[0029] B ngpyrom 4acTHOM mpuMepe OCYIIECTBJICHUsS! 3TAJIOHHOE 3HAYEHHE MPEACTABISAET
co0OH arperupoBaHHOE 3TAJOHHOE 3HAUEHHE, KOTOpoe (OPMHUPYETCS HMCXOAS W3 3TAJIOHHBIX
napaMeTpoB BHUOpaIUy, TMOJYYEHHBIX BO BPEMEHHOM JHarna3oHe Oe3aBapuiiHOW padoThI
JIEHTOYHOT'O KOHBeepa.

[0030] B npyrom dYacTHOM mNpuMepe OCYLIECTBJICHHUS Ha 3Tane b) BBIUUCIUTENBHOE
YCTPONCTBO  BBINOJHEHO C BO3MOXKHOCTBIO  pAcCIO3HABAHUS XapaKTepHBIX IMAaTTEPHOB
MOBPEXKICHHSI KOHBEHEPHOM JICHTHI MTPU aHAJN3€ BPEMEHHOTO W/HIIH YaCTOTHOTO NPEACTABIICHUS
BHUOPAIIMIOHHOTIO CHTHAJIA W/MIIH XapakTepucTudeckor GpyHkunu (XP) BuOpanmoHHOro CUrHaa ¢
MOMOILBK aHATUTUYECKUX METOJ0B UJIN UCKYCCTBEHHON HEHPOHHOM CETH.

[0031] B apyrom 4acTHOM npumepe OCyLIECTBJEHHUS] BHEIIHEE YCTPONUCTBO MOAKIKYEHO K
BBIUHCJIUTEIbHOMY YCTPOHCTBY ITOCPENCTBOM IPOBOAHOTO WM OECIIPOBOJHOIO KaHaJa Iepenadn

NAHHBIX.



[0032] B npyrom uHacTHOM mnpuMepe OCYLIECTBJIEHHUsS! BHEIIHEE YCTPONCTBO SIBJISIETCS IO
MEHbIIEH Mepe OFHUM H3. MOHHUTOP, WHTEPAKTUBHBIH SKPaH, KOMIBIOTEP, HOYTOYK, TUIAHILET,
cMapT(OH, yMHOE HOCUMOE YCTPOIHCTBO, CbEMHBIN HOCHTENb NAHHBIX, KOHTPOJLUIEP YIIPABICHUS
JIEHTOYHBIM KOHBEHEpOM, WIIH YJIaJIeHHYIO CUCTEMY YIPABJIEHUS JIGHTOUHBIM KOHBEHEPOM.
[0033] B nppyrom 4acTHOM npuMepe OCYIUECTBJICHHS BBIYUCIUTENBHOE YCTPONHCTBO
MOJKJIIOYEHO K CUCTEME YIPABJICHUS JICHTOYHBIM KOHBEHEPOM OTHUM M3 CIIEAYIOIIUX CIIOCOOO0B!
gyepe3 pesieliHble BIXObI, 0 poTokony Modbus niu cersim Profibus nmm Profinet.

[0034] B npyrom dyacTHOM mnpuMepe OCyLIeCTBIeHHs Ha 3T1ane d) BBYUCIUTENBHOE
yCTPOUCTBO (OPMUPYET CHTHAN MJisi OCTAHOBKH JISHTOUYHOIO KOHBeWepa, NepenaBacMblii B
CHUCTEMYy YIIPaBJIEHUS JICHTOUYHbIM KOHBEHEpOM, MpHU ONpeAeSeHUH HalIW4dusl MOBPEXIEHUs
KOHBEHEPHOM JICHTBHI.

[0035] B npyrom uactHoM mnpumepe ocyiuectBieHuss GUI peannzoBaH Ha BHEIIHEM
yCTPOWCTBE W/HMIIH HA BBIYUCIUTEIHLHOM YCTPONCTBE.

[0036] B nppyrom 4acTHOM npuMepe OCYIUECTBJICHHS BBIYUCIUTENBHOE YCTPONHCTBO
JOTOJHUTENBHO BBITIOJHEHO C BO3MOKHOCTBIO €0 HACTPONKHU W/WIIN OTCIICKUBAHHS PE3yJIbTaTa
aHaJIN3a COCTOSIHUSI KOHBEHEPHOM JIEHTBI, C HOMOILLBK) BHELITHErO YCTPONCTBA.

[0037] B napyrom wdacTHOM mipuMepe OCYIIECTBICHHUS JOMOJHUTEIBHO (HOPMHUPYETCS
BUAEOMNOTOK ¢ N300pa’keHHEM NTOBEPXHOCTH KOHBEHEPHOMH JICHTBI, TIOJIYYaeMbIl C BUIEOKAMEPHI.
[0038] B nppyrom 4acTHOM npuMepe OCYIUECTBJICHHS BBIYUCIUTENBHOE YCTPONHCTBO
JOTMOJHUTENBHO (POpMUPYET aBapUHHBIA CHUTHAN AT YBEIOMIIEHHS OMepaTropa JIEHTOYHOTO
KOHBellepa O HaIWYUM TOBPEXKACHHUS KOHBEHEPHOU JIEHTBI, IMepefaBaeMblii HAa BHEIIHEE
YCTPOWUCTBO W/WJIH yCTPOHCTBO 3ByKOBOT'O H/HITH CBETOBOT'O OMOBELICHHSL.

[0039] B nmpyrom uyacTHOM mpuMepe OCYINECTBJICHHS YCTPOWCTBO W3MEPEHHs BUOpamuu
pacnonaraercss Ha paccrosHuu He panee 5000 MeTpoB OT MPEAINONaraeéMoro Mecra
BO3HUKHOBEHHsI IOBPEXKAECHUSI KOHBEUEPHON! JICHTBHI.

[0040] B npyrom wacTHOM mpuMepe OCyINeCTBJICHUs Ha 3Tane b) npu 00paboTke CUrHana BO
BPEMEHHOM MPENICTABJICHUH BBIYUCISICTCS XapakTepuctudeckast pyukuus (X®P) pubpocurnana.
[0041] B papyrom uacTHOM npuMepe OCYILIECTBJIECHMs 3TajOHHass X BbUUCIAETCA Ha
OCHOBAHMM TApaMETPOB BHOpALMH, COOTBETCTBYIOIIUX O€3aBapUHHOMY pPEKUMY pPaOOTHhI
KOHBelepa.

[0042] B apyrom yacTHOM mpumepe OCYyLIECTBICHHs Ha 3Tarne b) B Ka4eCTBE STAJOHHBIX
3HAYEHWH BBIOMPAIOTCS 3HAUEHUS, MOJYYCHHbIE HA OCHOBE 3HAUEHHH MapaMeTPOB STAJIOHHOM
XO.

[0043] B npyrom npeamnoyTUTesHOM BapHAHTE OCYIECTBIICHHS NU300PETEHUS MPEAIOKEeHa

CUCTEMA aBTOMATU3HUPOBAHHOTO ONPEACICHUA HOBpe}KI[eHI/Iﬁ KOHBGfIGpHOfI JICHTBI, COACPIKAalIas
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BBIYUCJIUTENIBHOE YCTPOMCTBO, MOAKIYEHHOE K MO MEHBIIEH Mepe OJHOMY YCTPOWUCTBY

U3MepeHus: BUOpany, B KOTOPOH

NOJTYYaKOT JaHHbIE M3MEPEHHsI BUOpAaLUU C MO MEHbIIEeH Mepe OJHOTO YCTPOHCTBAa M3MEPEHUs
BUOpaINy, pa3MEIIEHHOrO Ha OJJIEMEHTAaX KOHCTPYKLHMH JIGHTOYHOIO KOHBeiepa WM Ha

JIEMECHTAX, COCANMHCHHBIX C JICHTOYHBIM KOHBeerpOM;

BBITTOJIHSIOT C TIOMOIIBIO BBIYUCIIUTENBHOTO YCTPOIHCTBa 00pabOTKy MOJNYy4YEeHHBIX U3MEPEHUH, B
XOJle KOTOPOHW BBIMONHSIIOT MX CPaBHEHHUE C MO MEHbLIEH Mepe OIHHMM 3TaJOHHBIM 3HaU€HUEM
napamerpa BUOpaly W/HIH C IO MEHbIIEH Mepe OAHMM STAJOHHBIM NAaTTEPHOM BHUOpALHH,

CBUACTECIIbCTBYOILIUM O HAJIMYUH TTOBPCKACHUA KOHBeerpHOﬁ JICHTBEI,

OTIPENESIOT HAJIMYUNE MOBPEXKICHHUS KOHBEHEPHOH JICHTHI B CIIy4ae, €CIH U3MepeHHsl BUOpanuu
OTJINYAIOTCS OT N0 MEHbIIEH Mepe OIHOTO STAJOHHOIO 3HAYEHHs Mapamerpa BUOpamMu W/WJH
COOTBETCTBYIOT IO  MEHbIIEH Mepe OAHOMY 3TaJJOHHOMY TAaTTepHy  BUOpaiuw,

CBUACTECIIbCTBYOLIEMY O HAJIMYUU TTOBPECKACHUA KOHBeerpHOfI JICHTBEI,

(1)I/IKCI/Ipy1-OT B IIaMATH BBIYHUCIHUTECIIBHOIO YCTpOfICTBa AAHHBIC O BBIABJICHHBIX MOBPCKIACHUAX

W/WJTA TTepPealoT UX Ha BHEIIHEE yCTPOICTRBO.

KPATKOE ONIUCAHUE YEPTEXXEN

[0044] Qur. 1 wurocTpupyeT O0IIyI0 CXeMy peaTu3alii 3asBJICHHOTO PEIIeHUSI.
[0045] @ur. 2 munocTpupyeT OJI0K-CXEMY BBITIOJTHEHHUS 3asiBJIEHHOTO Criocoda

MOHHUTOPHUHIA COCTOSHUS] KOHBEHEPHOMN JIEHTBHI.

[0046] @ur. 3A — 3b WwuTIOCTPUPYIOT MPUMEPHI CUTHAJIOB BO BPEMEHHOM U YaCTOTHBIX
Jrana3oHax.
[0047] Qur. 4 WUTIOCTPUPYET OOIIMIA BUJ] KOMITBEOTEPHOT'O YCTPONUCTBA.

OCYHIECTBJIIEHUE U30BPETEHUA

[0048] Kak mnpeacraBneno Ha @ur. 1, peleHne 3akiI04yaeTcss B CO3JAHUHU
AaBTOMATHU3UPOBAHHOTO METO/a MOHUTOPHHIA COCTOSHHUSI KOHBeHepHo#W neHtol (101) mpu
TpaHcropTupoBke Marepuana (105), B 4acTHOCTH, pynbl, MOPOJ M WHOIO TUIA MaTepuaa,
nonaBaeMoro Ha JieHty (101) yepes 3arpy3ounsiii OyHkep (104). J[BukeHue KOHBEHEPHOU JIEHTHI
(101) ocymectisiercss mpu BpameHuu rojosHoro (mpusogHoro) (102) m xBoctoBoro (103)
OapabaHOB, MPUBOMHBIX OapabGaHOB MOKET OBITh HECKOJIbKO, OHHM MPHUBOIUTCS B JABWKECHUE
3JIEKTPOABUIaTENsIMU, KOTOpbIE B CBOIO OYepenb 3aMyCKaroTCsl C MOMOLIBbIO YIPAaBISIOLIEro

KOHTpOJuIepa (He MoKa3aH).



[0049] OCHOBHBIMU MOKa3aTeNs MU COCTOSIHUSI KOHBEHEPHOHN JIEHTBI SIBJISIOTCS MapameTphl
BUOpAINH, KOTOPBIE CUUTHIBAIOTCS C MOMOIIBI0 OAHOTO MIIM HECKOJBKUX YCTPOWCTB M3MEPEHHS
BuOpanmu (100), KOTOpoe pa3MelIaeTcss Ha 3JIEMEHTax JICHTOYHOrO KOHBEWepa, HalpuMmep, ero
crase (110). B kauectBe yctpoiicTBa m3Mepenus: BuOpamuu (106) MOKET HCIONB30BaThCH,
HApUMep, KOHTAKTHBIH MM OECKOHTAKTHBI BHOPOMETP, a TaKKe MOXKET NPUMEHSTbCS
aKcelepoMeTp.

[0050] Pasmemenne ycrpoiictBa wu3mepenuss BuOpaumm (106) ocymecTBisercs Ha
METAJUINYECKUX  3JIEMEHTaX KOHBelepa, B 4actHoctH, ero crase (110), mo3Bosss
UAeHTU(QUIHPOBATH BOHUKAOIUE BUOPAIIMOHHBIE KoJlebanust mpu padote koHBeiepa. [Ipu aTom
TAKOM BapUaHT pa3MEINEHHUs] He SIBJIIETCS €IWHCTBEHHO BO3MOXKHBIM U LEJIEH pean3aliu
3asIBJIGHHOTO perieHus. JomycTuMo Takke pa3MernaTh yCTPOHCTBO u3mMepeHus: Budpanmu (106)
Ha 3JIEMEHTaX, COeOUHEHHBIX co cTaBoM (110) xoHBelepa, Hampumep, MEPErpy30UHbIA y3eT,
3arpy3odHasl CTaHLMS, TeYKa B MECTe 3arpy3kd KOHBeWepa, 3arpy304HOe YCTPOHCTBO,
Pa3TPy304YHOE YCTPOHCTBO, 3arpy304uHasi BOPOHKA, pa3rpy304Hast BOPOHKA, 3arpy30UHast TEJIEKKA,
pa3Tpy30vHas TEIEIKKA, IEPECHITHON KOPOO, ONIOPHbIE METAJNIOKOHCTPYKLIMH, aMOPTH3aLIMOHHBIH
CTOJI, MEeperpy30uHO-AeMIipepHasi CTAaHIMUA B MECTe 3arpy3Kd WM NEPerpy3KH, 3arpy30dHbIH
JIOTOK, TPHEMHBIA JIOTOK, CKpeOKH, cOpachIBaTeNH, yCTPOWCTBA OYMUCTKH JIEHTBI, YKPBITHS
KOHBeHepa, IJIomaaKka OOCHy>KUBAaHUS KOHBEWepa, MPOXOIbI, JIECTHHULBI (Tpambl) PsiioM ¢
JEHTOYHBIM KOHBeWepOM M T.N. JlaHHbIE 3JIEMEHTBI TaKXKe€ BOCIPHHHMAIOT BO3HHUKAOLIYIO
BUOpAIIMIO, KOTOPasi MOXKET NETEKTHPOBATHCS YCTPOMCTBOM m3Mepenus BuOparmu (106), mpu
5TOM MOPENNOYTUTENIBHO pacrojiaraTb €ro Ha paccrosHuu He nainee deM S000 MeTrpoB OT
MPEANONIaraeMoro MeCTa BOSHUKHOBEHHSI TOBPEXKACHUSI KOHBeepHoH sieHTsI (101).

[0051] JlaHHbIE BO3HHMKAOIIUX BHOpAaLUH, PErHCTPUPYEMbIE YCTPOHCTBOM H3MEpPEHUs
BuOpanwmii (106), mepenaroTcs o KaHajy Nepeaav JaHHbIX B BBIYHUCIUTENbHOE yeTporcTBo (107)
I UX mocnenyromel oOpaboTku. B kadecTBe BbMMCIMTENBbHOrO ycrpoiictBa (107) moxer
NPUMEHSTBCS, HApUMep, KOMITBIOTEp, BBIYMCIUTENbHBIA OJIOK, OMHOIUIATHBIA KOMIIBIOTED,
cucrema Ha ymrne (SoC) u T.. B kauecTBe KaHaja mepenavyd JAaHHBIX MOXKET HMCIOJb30BAThCS
NIPOBOHAS /MK OECTIPOBOIHAS CBS3b, HAPUMED, MOJKIIOUEHHE C TOMOILIBIO (PU3HUYECKOH CBSZH
(USB, Lan, RS-232 u T.11.), wim ¢ noMoibto 6ecripoBogHoro tuma ¢esizu (Bluetooth, BLE, WLAN
u npyrue). BerauciurensHoe ycrpoicTBo (107) MOKET BBINOJHATHCS B €JHHOM KOPIyCe C
yCTpoicTBOM m3MepeHust BuOparuu (100), mpu 3ToOM, Kak AJjisl Clydasi pa3sMeIleHUsT OJHOTO
ycrpotictsa (106), Tak 1 U1 HECKONIBKHX yCTPOUCTB (100), 3aKperuieHHbIX ¢ 33JaHHBIM IIarOM Ha
sneMeHTax KoHseiepa (110) u/unm Ha COeIMHEHHBIX ¢ HUM 3JIEMEHTaX.

[0052] Berancnurensroe ycrpoictso (107) coemunsiercss ¢ BHEMHUM ycTpoiictBoM (108),

NPEACTABISIIOIUM  COOOM, KaK TPAaBUJIO, KOMITBIOTEpP, CEepBEpP WM TMYJbT YIIPaBICHUS,
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o0ecreynBarOIUi XpaHEHHE JaAHHBIX O COCTOSIHUY JICHThI KOHBEHepa U MOCIeNYIOIIYI0 epeaady
UHpOpPMALIMKM O COCTOSHMM JIEHTbl KOHEYHbIM mojb3oBareisiM (109), Hampumep, omepaTopy
KOHBeWepa nim 00CIy’KHBAaIOLIeMy MepCoHaly. B OqHOM M3 MpUMepoB peanu3aluy B Ka4eCTBE
BHeImHero ycrpoiictea (108) MokeT BBICTYNaTb KOHTPOJUIEP YINPABJIEHUS JIEHTOYHBIM
KOHBEMEePOM WM yIalleHHas CUCTEMY yIPABJICHHUS JIGHTOYHBIM KOHBEHEPOM,

[0053] Bremrnee ycrpoticto (108) moakitO4eHO K BBIUUCIUTENBHOMY yCTpoicTBYy (107)
MOCPEACTBOM TIPOBOJHOTO HMJIM OECIPOBOAHOTO KaHala Nepenavyd AaHHBIX, aHAJIOTMYHBIX
yKka3zaHHbIM paHee. [Ipu 3ToMm BHemHee ycrpoiictso (108) MoxeT nmpeacTaBisTe COOOH, HapUMep,
MOHHUTOP, UHTEPAKTUBHBIN SKPaH, KOMIBIOTEP, HOYTOYK, IJIAHLIET, CMAPT(POH, YMHOE HOCUMOE
YCTPOWCTBO, CHEMHBIH HOCUTENb JAHHBIX, KOHTPOJUIEP YIIPABJIECHHs JIECHTOUHBIM KOHBEHEPOM,
WIN YIAJIEHHYIO CUCTEMY YTIPaBJICHUS JIEHTOYHBIM KOHBEHEPOM.

[0054] IIpn BapuaHTe MOKIIOUEHUs] BBIYUCIMTENBHOTO ycTpoiictBa (107) x cucreme
yIPaBJICHUs JICHTOYHbIM KOHBEHEPOM, B CiIydae pacro3HaBaHMs MOBpexaeHust jJeHtol (101),
BBIUHCIIUTENbHOE yCTPOUCTBO (107) hopMupyeT aBapHiiHbIN CUTHAJ AJIs Y BEIOMIICHHS OIlepaTopa
(109) neHTOYHOrO KOHBEWepa O HAIWYNM TOBPEXKIEHHUs KOHBeHepHoW seHThl (101),
nepenaBaeMblii Ha BHeIIHee ycTporcTBo (108) w/mmu ycTpoHCTBO 3BYKOBOIO M/MJIM CBETOBOTO
OTMOBEINEHUsT (CUCTeMBbl CHTHaNM3alnuu). Taxke, HAHHBIM CHIHA MOXET MPHHYAUTENBHO
OCTaHABJINBATh KOHBEHEP AJIs1 ONEPATUBHOIO PEMOHTA MOBPEXKACHHOrO y4yacTka jieHTsl (101) u
MPEIOTBPAIIESHHUS PACTIPOCTPAHEHHUS AaIbHEHIIIEro MOBpeskaeHus ieHToI (101).

[0055] Breurnee ycrpotictso (108) u BeranciaurensHoe yerpoicTso (107) MoryT comepikarhb
rpadudeckuit uHTepdeiic nompzoBatens (GUI) mns otoOpakeHus] pe3yJIbTaTOB BBISIBICHUS
NOBpEXIeHHH KOHBeHepHOH eHTsI (101), mubo oToOpaskeHus pa3IUIHOro poaa HHPOPMALUU.
[0056] Beranciurensaoe ycrpoiictBo (107) mOMONHUTENBHO BBIIOJIHEHO ¢ BO3MOKHOCTBIO
€r0 HACTPOMKH W/WJIH OTCICKUBAHUS PE3YJIbTATa aHAIN3A COCTOSIHUS KOHBeHepHOi neHTsl (101),
C TIOMOLIBIO BHeLTHero ycrporicTaa (108).

[0057] JIonmoMHUTENbHO HA KOHBEHEP MOXKET YCTAHABJIMBATHCS OJJHA MJIM HECKOJIBKO KaMmep,
(GOpMUPYIOIIUX BHICOMOTOK € H300paKeHHeM TOBEPXHOCTH KOHBehepHoH JeHtsl (101),
MIOJIyYaeMbIi ¢ BUACOKAMEPHIL.

[0058] Ha @ur. 2 npeacrapiieHO OMUCAHKE BHIMOJIHEHUS CIOC00a 3asBJICHHOTO pemeHus. Ha
stane (201) BeruucnuTenpHOe yerpoiicTo (107) monyydaer naHHbIe U3MEpPEHHsI BUOpAIMH OT IO
MeHbIIel Mepe ogHoro ycrpoiictsa (106) usmepeHus: BUOpaLHy, KOTOPOE BBITIONHSIET H3MEPEHUE
OJTHOT'O WJIM HECKOJIbKUX MapaMeTpOB BUOpALNH, B YACTHOCTH, BUOPOYCKOPEHHsI, BHOPOCKOPOCTH
wii BuOponepemenieHus. [Ipu 5ToM naHHBIE H3MEPEHHST MOTYT MPOU3BOIUTHCA KaK MHUHHMYM

BJIOJIb OJTHOTO M3 BRIOPAHHBIX HAIPABJICHUN BUOpaIuu (HAIPUMep, MPOA0IBHOE HATIPABIICHHUE).



[0059] Hanee nHa srtame (202) mojyueHHBIE NAHHBIE MPOXONAT OOPabOTKY € TMOMOIIBIO
NPOTPAMMHOM JIOTMKH BBIYHCIUTENBHOTO ycrpoiictBa (107), B X0ome KOTOPOH NOJy4YEeHHBIE
3HAYEHHsI MapaMeTpoB BUOpALMM CPABHUBAIOTCS C ONHUM WM HECKOJBKHMH STAJOHHBIMH
3HAYCHWSIMH TIapaMeTPOB BUOpAIMM, KOTOPbIE HCIONB3YIOTCS Ul BBIABJICHHS AHOMAJIUH,
CBUIETENLCTBYIOMINX O MOBpekaeHusx JeHTsl (101) koHBeiiepa.

[0060] JlanHble, TIONMy4YaeMble C yCTpoiicTBa wm3MepeHuss BuOpaumm (106), Takxke
AHATU3UPYIOTCS] BBIUUCIUTENbHBIM YCTpoiicTBOM (107) B wacTu MX CpaBHEHHS C MO MEHBIIECH
Mepe OIHUM 3TaJIOHHBIM MAaTTEPHOM BUOPALIMH, CBUACTENBbCTBYIOINUM O HAJTMUNHU TOBPEKIACHUS
KOoHBerepHoH jeHTsl (101).

[0061] Kak mnpumep, NOBpeXAEHUIO KOHBEHEPHOW JIGHTBI MOXET COOTBETCTBOBATH
NIEPEXOHbIN BUOPAIMOHHBIA CHTHAJ, BBI3BAHHBIA YIAPHBIM BO3ACHCTBHUEM 3aCTPSIBIIErO KyCKa
pyabl 00 3JM€MEHT KOHCTPYKLMHU JIGHTOYHOrO KOHBeWepa W/ 00 3JIEMEHT, COCAMHEHHBIH C
JIEHTOYHBIM KOHBEHEpOM, MpPH TMOPbIBE JIEHTHI, AMIUIUTYAHBIA CIIEKTP KOTOPOTO SIBJISETCS
HETPEPhIBHBIM B IIMPOKOM YAaCTOTHOM JAMAINA30HE W UMEET XapaKTepHbIe MUKU aMILTUTYAbl Ha
COOCTBEHHBIX YaCTOTaX KOHCTPYKIMH CTaBKa KOHBEWepa, YTO SIBJISIETCS OJHUM M3 NPHMEPOB
STAJIOHHOTO MaTTePHA BUOPALIMH, COOTBETCTBYIOIIErO MOBPEKACHUIO JICHTHL

[0062] Ha mare (203) mo wroram cpaBHEHHMs MapamMeTpoOB BUOPAIMH BbIYHUCIUTENbHBIM
yctpoiictBoM (107) mpuHUMAETCsl peIlieHHe O HAIWYUU WM OTCYTCTBUH TMOBPEKICHHI
koHBerepHo# nentsl (101). Ecnu oOHapyskuBaercs noppeskaerue jieHTs (101), To Ha stane (204)
NPOUCXOIUT (PUKCALHS TOBPEXKISHHS U epenada Ha stamne (205) sToi nHPOpMAaLUU Ha BHELITHEE
ycTpoiictBo (108) mist UX XpaHEHUs W/WJIH MOCIEAYOIEro UCIOIb30BAHMUS.

[0063] Hannune mnopexxpenuss Ha stane (203) MOXKET TakKe YCTaHABIWUBATBHCS, €CIIH
OTKJIOHEHHE OT STAJOHHOTO 3HAYEHHsI MapaMeTpa BHOpaLUU NMPOM30HIET 3alaHHOe Win Oojee
KOJINYECTBO Pa3 B TEUEHHUE 3aJaHHOTO MPOMEKYTKAa BPEMEHH HJIM MPOU30HIET 3aJaHHOE WU
OoJee KOTMYECTBO pa3 MOAPSIA.

[0064] Ha srane (203) Hannune MOBPEKASHUI MOKET ONPEAEIIATHCS, B CIyYae €CJIU Ha 3Tarne
(202) nzmepenust BUOpALIMK OTJIMYAIOTCS OT OHOTO WK 00JIee 3TaJOHHBIX 3HAYSHHH JIJIsI OTHOTO
wii 0ojee mapaMeTpoB BUOpAIM OAHOBPEMEHHO /MM COOTBETCTBYIOT OIHOMY WM Oojee
STAJIOHHBIM TaTTEpPHAM BUOpPaMM ONHOBPEMEHHO, CBHUIETEIBbCTBYIOIIMM O HAJIHMYUU
MOBPEXACHUS] KOHBEHEPHOM JICHTBHI.

[0065] IIpu 5TOM MOXET ONpPEneNsThCS arpernpoOBaHHOE 3HAYSHHE W/MIIN arperupOBaHHBINA
NaTTepH BHOpALMU AU aHATW3a HAJTUYWS MOBPEXKICHHS KOHBEHEPHOH JIEHTbI Ha OCHOBAHHUH
OJHOTO WK Oosiee U3MepeHn BUOpaLUK 1/HITH OTHOTO WK OoJiee maTTepHOB BUOpanyu. B sTom
CJIyyae IOTIOJIHUTENBHO KaXX/IOMY 3HAUEHHUIO ITapaMeTpa BUOpAlMK U MATTepHY BUOPALIMUA MOXKET

YCTaHABJIMBATHCS BECOBOM KOI(D(DHUIIMEHT, KOTOPBIN CBUAECTENBCTBYET O 3HAYMMOCTH TOTO WJIH
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WHOTO TapaMeTpa (WM TATTepPHA), XapaKTePHOro st Oojiee TOYHOW WAEHTU(DUKALIUU
NOBPEXKICHHS, NPU TOCIEAYIOLIeM CPaBHEHHWH arperupoBaHHOIO 3HAUEHUS C JTAJIOHHBIM
3HAYEHHEM W/WJIN arperupoBaHHOrO MaTTePHA C MATTEPHOM, XaPAKTEPHBIM JIJIsl TIOBPEXKACHUSI.
[0066] IIpu >TOM, B OMHOM W3 YaCTHBIX BapHAHTOB PEATU3ALUU MOXKET (POPMHUPOBATHCS
arperupoBaHHOE ATAJOHHOE 3HAYEHHE, KOTOPOE MOXKET 3a/1aBaThCsl UCXOIS U3 MapaMeTpoB
BUOpaly, MOJYYEHHbIX BO BPEMEHHOM JHana3oHe Oe3aBapuiHOW paldoThl JIEHTOUHOTO
KOHBeWepa, HanpuMmep, 3a HEACIIO0, MECSL], KBapTal ! T.IL

[0067] Ha stane (202) o6paboTka naHHBIX U3MEPEHUH C YCTPOMCTBA M3MEPEHHsT BUOpAINU
(106) mpoMCXOOUT BO BPEMEHHOM MIJIM YaCTOTHOM IIPEACTABJICHUH, NPUMEPbI KOTOPBIX
npenctasiensl Ha Qur. 3A — 3b. Ha npeacrasnennbix npumepax Ha Pur. 3A — 3b ykasanbl
STAJIOHHbIE 3HAYEHHUs mapamerpa BuOpaumu B Buae noporos (301, 302), ¢ KOTOPBIMU HAET
cpaBHeHHe. IIpu 3TOM, Ui MONy4YEHHs] YAaCTOTHOTO NPEACTABJICHUS BHOPALMH HCIIOJIB3YETCS
00paboTka MPUHUMAaEMbIX JaHHBIX ¢ ycTpoiicta (100), Brimouaromas B cedst mpeoOpasoBaHue
Dypbe nu pasnoxkenue B pan Dypeoe.

[0068] JList BpeMEHHOT0 MPEeACTaBICHUST BUOPAIIUY aHAJIM3UPYETCSl 3HAUEHUE H3MEPSIEMOro
napamerpa BHOpaLMU HA MPEAMET €ro OTKJIOHEHMs OT 33JaHHOTO STAJIOHHOTO 3HAYSHHS, a IS
YaCTOTHOT'O TMPENCTAaBJICHUS] BHOPALMN aHAIM3UPYETCS aMIUIMTYIHBIA CIEKTP BHOPALIMOHHOTO
CHUTHAJla Ha TMPEOMET BBIABICHUS TapMOHMK H/MIH YYacTKOB CIIEKTPa, COOTBETCTBYIOIIUX
STAJIOHHOMY TATTEePHY, CBUIETENBCTBYIOLIEMY O HAJIWYUH TOBPEXKACHUS KOHBEHEPHOH JIEHTHI
(101), w/mnu rapMOHUK, NPEBBIIAIOIIUX MO AMIUIUTYIE 3aJaHHOE 3TAJOHHOE 3HA4YCHHE
napamerpa  BuUOpanuu. JTaJOHHOE 3HAYEHHWE ISl TapaMeTpa BUOpaMU BO BPEMEHHOM
NPEACTABICHUN MOXKET 3a0aBaThCs HMCXOAS W3 CPEOHEro WM NMUKOBBIX 3HAYEHWH MaHHOTO
napaMmerpa BHUOpalH, TMOJYYeHHBIX BO BpPEMEHHOM JUamna3oHe Oe3aBapuiiHOW padoThI
JEHTOYHOTrO KOHBeHepa. I1pu 3TOM 3TalOHHOE 3HAYEeHHUE IS AMIUIUTY bl TapaMeTpa BHOPALIuH B
YaCTOTHOM NPEACTABJICHNH (AMILTUTY AHBIA CIIEKTP BUOPALIMOHHOTO CUTHAA) 33a€TCsI UCXOMIS U3
MTUKOBBIX WJIM CPETHUX 3HAUEHUH aMILTUTY AbI B AMIIUTY IHOM CIIEKTPE BUOPALIMOHHOTO CHT'HAJIA,
MOJIyYeHHBIX BO BPEMEHHOM JHana3oHe Oe3aBapuifHON paboThI JIEHTOYHOrO KOHBeHepa.

[0069] Berancnurensroe yeTpoiictBo (107) ¢ IOMOLIBIO 3aJI0KEHHOTO aIrOPpUTMa pacdera
napameTrpoB npu obpadoTke HaHHbIX BuOpanmm oT ycrpoicrsa (106) mMoxker pacrno3HaBaThb
XapakTepHbIE TMATTEPHbI MOBPEKACHUs KOHBeHepHOW yieHThl (101) mpu aHanmse BpPEMEHHOTO
W/WIM YaCTOTHOTO TIPEACTABJICHUS BUOPAIIMOHHOIO CHTHAjla WHIH XapaKTePUCTHUECKOU
¢yskunn (XP) BUOPALIMIOHHOTO CHTHaja ¢ MOMOLIBIO 3aJOKEHHBIX B aJTOpPUTME 00paboTKH
AQHATUTUYECKUX METOJIOB WJIU ¢ TIOMOIIBIO MPUMEHEHUsT UCKYCCTBeHHOH HeliponHoi cetu (MHC),

00y4eHHOI Ha BEIOOPKE M3 JaHHBIX BUOPALIMOHHBIX XapaKTEPUCTHK CUTHAJIOB.
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[0070] Kak Obuto ykaszano Bbiie, npu oOpaboTKe CHrHajlia BO BPEMEHHOM MpPEACTABICHUU
BbuucisieTcss X@ BuOpocurHana, npudeM 3TajoHHass X®@ BbMHUCIAETCS HA OCHOBaHHUU
napaMeTpoB BUOpALMM, COOTBETCTBYIOIIMX O€3aBapUiHOMY pexXUMY paboThl KOHBeliepa. B
Ka4eCTBE STAJOHHBIX 3HAYeHUH mpu oOpadoTke curHanoB Ha 3tamne (202) MOryT BBIOMpATHCA
3HAYCHMUs], TOJIyUYEHHbIE HA OCHOBE 3HAUYCHUI MMapaMeTpoOB 3TATOHHOU XD,

[0071] JIOTIOTHUTENBPHO BBIYUCIUTENbHOE YCTpoicTBO (107) MOXKET OBbITH MOIKIFOUEHO K
CHCTEME YIIPABJICHUS JICHTOYHBIM KOHBEHEPOM OTHIM 3 CIEAYIOIINX CIIOCOOOB: Uepe3 peJIeiHbIe
BBIXOIBI, IO TpoTokosny Modbus mnu cersim Profibus mmm Profinet. Ilpu Takom npuHImme
NOJKJIIOUEHHs] BbIUUCIUTENbHOE ycTpoiictBo (107) Qopmupyer curHanm st OCTaHOBKU
JIEHTOYHOI'O0 KOHBelepa, NMepefaBacMblil B CUCTEMY YIIPABICHUs JICHTOYHBIM KOHBEHEpPOM, MpPHU
OTIpEeNeNICHUN HAJMYUs TOBPEXKACHUS KOoHBeWepHoil neHTbl (101) Ha ocHOBaHMHM 00palOTKU
JaHHBIX C yCTPOHCTBa M3MepeHust BuOparuu (106).

[0072] Ha ®ur. 4 npencraBien oOmMH NpPUMEP BBIUUCIUTENBLHOrO ycrpoicrBa (400),
HAIpUMeEpP, BBIYMCIUTENbHBIA OJIOK (BBIYUCIUTENBHBIA MOAYJIb), KOMITBIOTED, CEpPBEP, HOYTOVK,
cmaptdon, SoC (System-on-a-Chip/Cucrema Ha KpUCTaJUIe) U T.11., KOTOPOE MOKET MPUMEHSITHCS
IUIS TIOJTHOHM WJIM YaCTUYHOHN peaji3aliy 3asiBJICHHOTO PEIIEeHUs], B YACTHOCTH, AJISl peasn3alum
ycrpoiict (107, 108). B obmem ciydae ycrpoiicTBo (400) conep:KuUT Takue KOMIIOHEHTBI, KaK:
omuH win Oonee mpoueccopoB (401), mo MeHbInell Mepe OnHY OnepaTHBHYIO namsThb (402),
CPEACTBO TIOCTOSIHHOTO XpaHeHHs AaHHbIX (403), uHTepdeiicsl BBOma/BeiBoaa (404) BKiIrouas
peneiiHble BBIXOABI ISl COSNUHEHMs C KOHTPOJUIEpAMH YIPABICHUS ABIKEHHS JICHTOUHOTO
KOHBelepa, cpenctso B/B (405), cpencrsa cereBoro Bzanmozaeictaus (406).

[0073] IIpoueccop (401) ycTpoiicTBa BBINIOJHSIET OCHOBHBIE BBIYHCIUTENbHBIE OIEPALIUH,
HeoOxomumble At GyHKIHOHUPOBaHuUs ycrporicTtea (400) nim GyHKIHOHANA OQHOTO WK Oojee
ero kommoHeHTOB. [Iponeccop (401) ucnonHseT HEOOXOAMMbBIC MAITUHOYHUTAEMbIE KOMAHJIBI,
cozep:kaiuecs B oneparuBHoi namsta (402).

[0074] [Mamste (402), kak npaBujio, BeimosHeHa B Buae O3V u comep:KuUT HEOOXOIUMYIO
MPOrpaMMHYIO JIOTHKY, OOecredmBaroIyo TpeOyembiii (yHkuoHan. CpeAacTBOo XpaHEHUs
naHHbIX (403) mosker BbimosHATBCS B Buae HDD, SSD nuckos, peiin maccuBa, CETE€BOro
XpaHWINIIA, QI3UI-NaMATH, onTHdeckux Hakonuteneil napopmanuu (CD, DVD, MD, Blue-Ray
avckoB) U T.11. CpencTso (403) MO3BOJISIET BBIMOIHATD JOJITOCPOUYHOE XPAHEHUE PA3IMIHOTO BUAA
uHpOpMaLUY, HampuMep, HCTOpUH 00padoTKM 3ampocoB  (JIOroB), HACHTU(PHKATOPOB
NIOJIb30BATENIeH, JaHHBIE KaMep, H300pakeHUs 1 T.11.

[0075] Wnrepdeticer (404) npeactaBisiroT coOOH CTaHAAPTHBIE CPEACTBA IS ITOIKIFOUECHUS
U paboThl € BBIMUCIUTENbHBIMU ycTpoiicTBamMu. HHTepdeiicel (404) MOryT mNpencTaBisiTh,

Hanpumep, penetinbie coenunenusi, USB, RS232/422/485 wnu npyrue, RJ45, LPT, UART, COM,
12



HDMI, PS/2, Lightning, FireWire u T.n. myst paboTsl, B TOM 4HCIie, MO mpoTokojgam Modbus u
cersim Probfibus. Beibop unrtepdeiicoB (404) 3aBHCUT OT KOHKPETHOT'O UCTIOJHEHUS YCTPOHCTBA
(400), xoTOpoe MOXKET TPENCTaBIATh COOOW, BBIYMCIUTEIBHBIN OJOK (BBIYMCIUTEIBHBIN
Monyito), HarpumMep Ha 6a3e L{ITY (omHOTro Ml HECKONBKHX MPOLIECCOPOB), MUKPOKOHTPOILIEpPA
U T.I1., IEPCOHAIBbHBIN KOMITBIOTEP, MEHH(PEHM, CEpBEPHBII KJIacTep, TOHKUH KIUEHT, CMapT(dOH,
HOYTOYK H T.II., & TAKXK€e MMOJKIFYAEMbIX CTOPOHHUX YCTPOHCTB.

[0076] B xauectBe cpencts B/B mannabix (405) MOXKET HCHONB30BATHCS: KIIABHATYDA,
IDKOMCTUK, AMCIUIEH (CEHCOPHBIN AWCIUICH), IPOEKTOP, TAulad, MAaHHUITYJIATOP MBIIIb, TPEKOOI,
CBETOBOE EPO, TUHAMHUKH, MUKPO(OH H T.II.

[0077] CpencrBa cereBoro B3aumoneictus (406) BBIOMpAIOTCS U3 yCTPOMCTBA,
o0ecreYrnBaroIero CETeBOM NpHeM U rnepenady naHHbIX, Hanpumep, Ethernet kapty, WLAN/Wi-
Fi monyns, Bluetooth moayns, BLE monynb, NFC monynb, IrDa, RFID monyns, GSM monem u
t.n. C nomompto cpencra (400) obecrneumBaeTcs opraHusanusi OOMEHA JNaHHBIMH IO
NPOBOJHOMY MJIM OECIpPOBOAHOMY KaHajy mepemadyd NaHHbIX, Hanmpumep, WAN, PAN, JIBC
(LAN), Unutpaner, Uarepuer, WLAN, WMAN unu GSM, KBaHTOBBIN KaHAJ Mepeaayu NaHHBIX,
CIyTHUKOBast cCBsi3b M T.N. KommnoHeHThl ycTtpoiictBa (400), Kak MpPaBHIIO, CONPSDKEHBI
NOCPEACTBOM OOIIEH IHUHBI Iepeiayy JaHHbIX.

[0078] B Hacrosimmux wmatepuaiax 3asBKM ObUIO TPEACTABJICHO MPEANOYTUTEIHHOE
pPacKpBITHE OCYLIECTBICHHS 3asBJICHHOIO TEXHUYECKOTO pEIIeHUs, KOTOpOE HE IOJDKHO
HCTIOJIB30BATHCS KaK OrPAaHUYHMBAIOIIEE WHBIE, YACTHBIE BOIUIOIIEHUS €r0 peau3alii, KOTOpPhIe
HE BBIXOJIAT 32 PAMKH HCIPALIMBAEMOro 00bEMa MPABOBOI OXPAHBI U SBJISIFOTCS OYEBHIHBIMU IS

CIICIUAJINCTOB B COOTBGTCTBYIOH.Ieﬁ 00J1aCTH TEXHUKHU.
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DPOPMYJIA

1. Crioco® aBTOMATH3MPOBAHHOTO OMpPENCNCHHUsT TMOBPEKIACHUN KOHBEHEpHOW JIEHTH,
BBITIOJIHSAEMBIH C TOMOLIBIO BEIYUCIUTEIBHOIO YCTPONHCTBA, MOAKIIOUEHHOT0 K [0 MEHbLIeH Mepe
OJHOMY yCTPOWMCTBY M3MEPEHUsI BUOPALIMH, U COMEPIKAIUI STalbl, HA KOTOPBIX:
a) TOJIy4aroT JaHHbIE N3MEPEHUsI BUOpPALUY C IO MEHBLIEH Mepe OJHOTO YCTPOHCTBA
U3MEPEHUsT BUOpPALIUH, PA3MEIIEHHOTO Ha 3JIEMEHTaX KOHCTPYKLHH JISHTOYHOTO
KOHBelHepa WU Ha 3JIEMEHTaX, COeIMHEHHBIX C JIGHTOUHBIM KOHBEHEPOM;
b) BBIMONHAIOT C TTOMOLIBIO BBIMUCIUTENBHOIO yCTpoiicTBa 00paboTKy HM3MEpeHuH,
MOJIyYeHHBbIX Ha 3Tare a), B XOA€ KOTOPOH BBIMOJHSIOT MX CpPaBHEHHE C TI0
MeHbIIEH Mepe OIHUM 3TAJIOHHBIM 3HAYEHHEM Iapamerpa BHOpaLUU W/HIH C 110
MEHbIIEH Mepe OHUM STAJIOHHBIM NATTEPHOM BUOPALINH, CBUAETENbCTBYIOLIUM O
HAJIM4YUU NOBPEKAEHUS KOHBEHEPHOU JIEHTBL,
C) ONpeAessIFOT HAINYHE MOBPEKACHNS KOHBEHEPHOM JIEHTBI B CITydae, €CJIN Ha HTare
b) usmeperns BUOpAMK OTIMYAIOTCS OT MO MEHBLIEH Mepe OJHOrO 3TaJOHHOIO
3HaYeHHs apaMeTpa BUOpAMK W/HITH COOTBETCTBYIOT 110 MEHBLIEH Mepe OTHOMY
STAJIOHHOMY  TAaTTepHY BHOpALUK, CBUACTENBCTBYIOLIEMY O  HAJIUYUU
MOBPEXACHNUS] KOHBEHEPHO! JICHTHI,
d) ¢uKCHPYIOT B MaMATH BBIYUCIUTENBHOTO YCTPOHCTBA AAaHHBIE O BBISIBICHHBIX
MOBPEXKICHHSX W/HITH MEPEAal0T X Ha BHEIIHEE YCTPOHCTBO.
2. Croco® mo m. 1, xapakTepuU3yIOIIMHCS TEM, YTO YCTPOWCTBO HM3MEpEHHs] BUOpamuu
npeacTaBisieT COOONW KOHTAKTHBIM MIM OECKOHTAKTHBIH BUOPOMETD.
3. Croco® mo m. 1, xapakTepuU3yIOIIMHCS TEM, YTO YCTPOWCTBO HM3MEpEHHs] BUOpamuu
IpesCTaBIsieT COO0H akcenepoMeTp.
4. Crioco0 o 1. 1, XapakTepu3yrOImUNACs TEM, YTO 3JIEMEHTOM, COeTMHEHHBIM C JICHTOUHBIM
KOHBENEpPOM, SIBJIAETCS 10 MEHBIIEH Mepe OAHO U3 EPErpy30UHbIN y3€J, 3arpy304Hasl CTAHLINs,
TeUYKa B MECTE 3arpy3Kyd KOHBeEHepa, 3arpy304HOE€ YCTPOMCTBO, pPa3rpy304HOE YCTPOMCTBO,
3arpy3o4yHasl BOPOHKA, pasrpy30uHas BOPOHKA, 3arpy304Hasi TeJe)KKa, pasrpy30uHas TelexkkKa,
NEPECHITHON KOpOO, OMOpHbIE METANIOKOHCTPYKIMH, aMOPTH3ALMOHHBIM CTOJI, TIeperpy304HO-
neMrepHast CTAaHLIUS B MECTE 3arpy3KH WK NEPErPy3KH, 3arpy30UHbIH JIOTOK, TPUEMHBIN JIOTOK,
ckpeOku, cOpachIBaTeny, YCTPOWCTBA OUWUCTKH JIEHTBI, YKPBITHUS KOHBeHepa, IUIOMIaaKa
00CITy>KMBaHUsI KOHBEHepa, MPOXObl, JIECTHULIBI (TPAIIbl) PSAOM C JEHTOYHBIM KOHBEHEPOM.
5. Croco6 mo 1. 1, XapakTepHu3yIOLIUICS TeM, YTO Ha 3Tare a) MPOUCXOAUT M3MEpPEHHE IO
MEHbIIEH Mepe OMHOTrO M3 IMapaMeTpoB BUOpaLUU: BUOPOYCKOpPEHHE, BUOPOCKOPOCTb WU

BUOpOTIEpeMeIIeHUE.
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6. Criocob mo m. 5, XapakTepu3yOIIMNACA TeM, YTO Ha 3Tare a) M3MEpPEHHE NapaMeTpOB
BUOpAINH MPOUCXOANT 110 MEHbIIEH Mepe BOJIb OJHOTO M3 BEIOPAHHBIX HAPABJICHUIH BUOPALIHH.
7. Crnocob6 mo m. 1, xapakTepusyrolIuiics TeM, 4TO Ha dTtame b) oOpaboTka MaHHBIX
U3MEPEeHUH C yCTPOMCTBA M3MEpPEHHUs] BHOpALUU MPOMCXOJUT BO BPEMEHHOM HIJIM YaCTOTHOM
NPEACTABICHHUH.

8. Crnioco0 mo m. 7, XapaKTepu3yOLIMICS TeM, YTO Ha 3Tare b) i MOJyUYeHUs] YaCTOTHOTO
NpEeACTaBICHUsT BUOPALIMH HCTIONb3yeTCs peodpasoBaHue Pypbe Win pasioxeHne B psg Oypoe.
9. Crioco0 o m. 7, XapakTepHu3yeTcsi TeM, YTO Ha dTare b) Uit BpeMEHHOTO NPEACTaBICHHUS
BUOpallMM aHAIM3UPYETCS 3HAUYCHHE H3MEpPSEMOro IMapaMerpa BHOpAlMH Ha TPenMeT ero
OTKJIOHEHUS OT 3aJaHHOTO 3TAJIOHHOTO 3HAUEHHs, a JUI YaCTOTHOTO MPEACTaBJICHUs BUOpAIiu
AHAM3UPYETCA AaMIUTUTYHBIH CIEKTP BUOPALMOHHOTO CHTHAJa HAa TMPEOMET BbISBICHUS
rapMOHUK  W/MJIM  yYaCTKOB  CIEKTPa, COOTBETCTBYIOINUX  STAJOHHOMY  MATTEpPHY,
CBUJICTENIbCTBYIOIEMY O HAJIWYMM  TIOBPEXACHUS KOHBEHEpHOH JIEHThI, W/WJIM TapMOHHK,
MPEBBIIAKOIINX 110 AMITIUTY /1€ 3aJaHHOE 3TAJJIOHHOE 3HAuUeHHE MapaMeTpa BHOpPALIUU.

10.  Cmocob mo m.9, xapakTepu3yIOIUNUCS TeM, 4TO Ha dTamne b) 3TaJOHHOE 3HAYeHue AJIs
napamerpa BUOpaIii BO BpEMEHHOM NPEACTABICHNH 3a1a€TCsl UCXOAS U3 CPEIHETO FITH ITUKOBBIX
3HaYEHHUH JAHHOTO NapameTpa BUOPALINH, TTOTyYEHHBIX BO BDEMEHHOM JHana3oHe Oe3aBapuitHON
paboThI JICHTOYHOTO KOHBeHepa.

11.  Cmocob mo m.9, xapakTepu3yIOIIUNUCS TeM, 4TO Ha dTamne b) 3TaJOHHOE 3HAYeHue IS
aMIUTUTYIbl TapaMeTpa BUOpAlMM B YACTOTHOM MPENCTABJICHUH (AaMIUTUTYAHBIA CHEKTP
BUOPAIIMIOHHOTO CHTHAJA) 3a1aeTCs UCXOMS W3 MUKOBBIX WM CPEOHHMX 3HAUEHHH aMIUIUTYIbl B
AMIUTUTYJHOM CIEKTpe BHOpPALMOHHOIO CHUTHAJA, IOJyYEeHHBIX BO BPEMEHHOM JHAIa3OHE
Oe3aBapuitHON pabOTHI ICHTOUHOTO KOHBEHepa.

12. Croco0 mo 1.9, XapakTepU3YIOIIHMICS TEM, YTO Ha 3Tame C) ONPENessIOT HaJluJue
MOBPEXKICHHS, €CJIM OTKJIOHEHHE OT STAJIOHHOTO 3HAYEHUs Mapamerpa BHOpAILUU MPOU30HUIeT
3amaHHOe WM Oojiee KOJMYECTBO pPa3 B TEUYEHHE 3aJaHHOTO NPOMEXKYTKAa BPEMEHM HIIH
NPOM30MIET 3aJaHHOE WK 00JIee KOJINYECTBO Pa3 MOAPSIA.

13.  Cnocob 1o .7, XapakTepu3yrOIUHACS TeM, YTO Ha 3Tare b) BEIUUCIUTENBHOE YCTPOHCTBO
BBIMIOJIHEHO C BO3MOXKHOCTBIO PACIIO3HABAHMS XAPAKTEPHBIX MATTEPHOB MOBPEKICHHUS
KOHBEHEPHOH JIGHTBI TMpPH aHAJIW3€ BPEMEHHOTO H/WJIM YaCTOTHOTO  IPEACTABIICHHS
BHUOPAIIMIOHHOTIO CHTHAJIA W/MIIH XapakTepucTudeckor GpyHkunu (XP) BuOpanmoHHOro CUrHaa ¢
MOMOLIBIO AHAJUTUYECKHUX METOJOB WU UCKYCCTBEHHON HEHPOHHOM CETH.

14. Crocob mo m.1, XapakTepu3yIOMUNACS TeM, YTO BHEIIHEE YCTPOMCTBO MOAKIIOUEHO K
BBIUHCJIUTEIbHOMY YCTPOHCTBY ITOCPENCTBOM IPOBOAHOTO WM OECIIPOBOJHOIO KaHaJa Iepenadn

NAHHBIX.
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15. Croco06 mo m.1, XapakTepu3yrOIIUICS TeM, YTO BHEIIHEEe YCTPOWCTBO SIBJISIETCS TIO
MEHbIIEH Mepe OFHUM H3. MOHHUTOP, WHTEPAKTUBHBIH SKPaH, KOMIBIOTEP, HOYTOYK, TUIAHILET,
cMapT(OH, yMHOE HOCUMOE YCTPOIHCTBO, CbEMHBIN HOCHTENb NAHHBIX, KOHTPOJLUIEP YIIPABICHUS
JIEHTOYHBIM KOHBEHEpOM, WIIH YJIaJIeHHYIO CUCTEMY YIPABJIEHUS JIGHTOUHBIM KOHBEHEPOM.

16. Crmoco60 mo mn.l, XapakTepuU3YIOMUHCS TEeM, YTO BBIYUCIUTEIBHOE YCTPONCTBO
MOJKJIIOYEHO K CUCTEME YIPABJICHUS JICHTOYHBIM KOHBEHEPOM OTHUM M3 CIIEAYIOIIUX CIIOCOOO0B!
gyepe3 pesieliHble BIXObI, 0 poTokony Modbus niu cersim Profibus nmm Profinet.

17. Cnocob 1o m. 1, XapakTepu3yrOIHUIACs TeM, 4TO Ha 3Tarne d) BBIUUCIUTENBHOE YCTPOHCTBO
dopmupyer cHrHanm Ui OCTaHOBKM JISHTOYHOTO KOHBEWepa, IepenaBacMblii B CHCTEMY
yIIpaBJI€HUs JIEHTOUHbIM KOHBeepoM, NpU ONpeAesleHuH Halu4us MOBPEXKIEHUs] KOHBEHepHOM
JIEHTBI.

18. Croco6 no 1.1, xapakrepusyromuticst TeM, uto GUI peannzoBaH Ha BHEITHEM YCTPOICTBE
W/WJIM Ha BBIYUCIIUTEBHOM yCTPOHCTRE.

19. Crmoco60 mo mn.l, XapakTepuU3YIOMUHCS TEeM, YTO BBIYUCIUTEIBHOE YCTPONCTBO
JOTOJHUTENBHO BBITIOJHEHO C BO3MOKHOCTBIO €0 HACTPONKHU W/WIIN OTCIICKUBAHHS PE3yJIbTaTa
aHaJIN3a COCTOSIHUSL KOHBEMEPHOU JICHTBI, C IOMOLIBI0 BHELIHETO YCTPONCTBA.

20.  Cmocobd mo m.l, xXapakTepu3yIOLIMHCS TEM, YTO JONOJHUTENbHO (opmupyercs
BUAEOMNOTOK ¢ N300pa’keHHEM NTOBEPXHOCTH KOHBEHEPHOMH JICHTBI, TIOJIYYaeMbIl C BUIEOKAMEPHI.
21. Crmoco60 mo m.l XapakTepu3yHOIIHICS TEM, 4YTO BBbIUUCIUTENIBHOE YCTPOHCTBO
JOTMOJHUTENBHO (POpMUPYET aBapUHHBIA CHUTHAN AT YBEIOMIIEHHS OMepaTropa JIEHTOYHOTO
KOHBellepa O HaIWYUM TOBPEXKACHHUS KOHBEHEPHOU JIEHTBI, IMepefaBaeMblii HAa BHEIIHEE
YCTPONCTBO W/UITH YCTPOHUCTBO 3BYKOBOT'O WM/UJTH CBETOBOT'O OMOBEIIECHUS.

22, Cnocob mo m.l, XapakTepu3yIOLIUICA TeM, YTO YCTPOWCTBO M3MEPEHHs BUOpaLNH
pacnonaraercss Ha paccrosHuu He panee 5000 MeTpoB OT MPEAINONaraeéMoro Mecra
BO3HUKHOBEHHsI IOBPEXKAECHUSI KOHBEUEPHON! JICHTBHI.

23.  Cnocob mo m. 7, XapakTepHu3yIOLIUics TeM, 4To Ha 3Tane b) npu oObpadoTke curxana Bo
BPEMEHHOM MPENICTABJICHUH BBIYUCISICTCS XapakTepuctudeckast pyukuus (X®P) pubpocurnana.
24. Crocob6 mo m. 23, XapakTepu3yHOIIHMICS TeM, 4TO 3TalioHHass X BBIUUCISETCS Ha
OCHOBAaHMM TapamMeTrpax BUOpaIMH, COOTBETCTBYIOLIMX O€3aBapUHOMY pPEXHUMY pabOThI
KOHBelepa.

25. Crocob mo m.24, xapakTepHu3yIOIUNUCS TeM, YTO Ha dTame b) B KadecTBe 3TaJOHHBIX
3HAYEHWH BBIOMPAIOTCS 3HAUEHUS, MOJYYCHHbIE HA OCHOBE 3HAUEHHH MapaMeTPOB STAJIOHHOM
XO.

26. Crioco0 1o 1.1, XapakTepHu3yOLIUICS TeM, YTO ONPEAEISIeTCs arperupOBAHHOE 3HAUCHHE

W/WIN arperupoBaHHBIN MAaTTepH BUOpAMH AJIS aHATN3a HAJMYUS MTOBPEXKICHHS KOHBEHEPHOU
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JICHTHl Ha OCHOBAaHHMM OJHOTO WM Oojiee W3MEpEeHWH BHOpanMu WWIM OIHOTO win Oolee
NaTTEPHOB BHOPALIUH, IPH 3TOM K )KIOMY 3HAYEHHUIO NTapaMeTpa BHOPALIMU 1 TATTEPHY BUOpanu
COOTBETCTBYET BECOBOH KOA(PPHUIIHEHT.
27. Crioco0 1o 1.1, XapakTepu3yOIHACS TEM, YTO TAJIOHHOE 3HAUSHHE NPEACTABIISIET COO0H
arperupoBaHHOE 3TAJIOHHOE 3HAYEHHE, KOTOpOe (GOPMHPYETCSI HCXO/IS U3 STATOHHBIX TAPAMETPOB
BUOpaly, MOJYYEHHbIX BO BPEMEHHOM JHana3oHe Oe3aBapuiHOW paldoThl JIEHTOUHOTO
KOHBelepa.
28. Cucrema aBTOMATHU3UPOBAHHOI'O OIpeNEeHHs] MOBPEXACHUN KOHBEHEpHOH JIeHTHI,
cojiepskallasi BbIUUCIUTENbHOE YCTPOICTBO, MOAKIIOYEHHOE K IO MeEHbLIeH Mepe OJHOMY
YCTPOWUCTBY M3MEPEHUSI BUOPALINH, B KOTOPOH
MOJIyYat0T JaHHBIE U3MEPEHUS BHOPALIMH C TIO MEHBIIEH Mepe OHOTO yCTPOHCTBA
U3MEPEHUsT BUOpPALIUH, PA3MEIIEHHOTO Ha 3JIEMEHTaX KOHCTPYKLHH JISHTOYHOTO
KOHBelHepa WU Ha 3JIEMEHTaX, COeIMHEHHBIX C JIGHTOUHBIM KOHBEHEPOM;
BBITOJIHAIOT C MOMOIIBIO BBIYHCIUTEIBHOIO YCTPOHCTBA 00pabOTKY MOy YEHHBIX
U3MEPEHUH, B XOAE KOTOPOH BBIMOJHSIOT UX CPaBHEHUE C IO MEHbIIEH Mepe
OIHUM STAJIOHHBIM 3HAYEHHEM INapaMeTpa BUOpaLUy W/HIU C TIO MEHbLIEH Mepe
OJHUM 3TAJOHHBIM MATTEPHOM BHOpAIMH, CBUACTENBCTBYIOIIUM O HAJIMYUU
MOBPEXACHNUS] KOHBEHEPHO! JICHTHI,
ONpeAeNAOT HalW4Yhe MOBPEXACHUs KOHBEHEpHON JIeHThI B clyyae, eciH
U3MEPEHUsT BHOPALMHM OTIMYAIOTCS OT IO MEHBLIEH Mepe OIHOrO 3TaJOHHOTO
3HaYeHHs apaMeTpa BUOpAMK W/HITH COOTBETCTBYIOT 110 MEHBLIEH Mepe OTHOMY
STAJIOHHOMY  TAaTTepHY BHOpALUK, CBUACTENBCTBYIOLIEMY O  HAJIUYUU
MOBPEXACHNUS] KOHBEHEPHO! JICHTHI,
(UKCUPYIOT B MaMSTH BBIMUCIUTENBHOIO YCTPOWCTBA NaHHBIE O BBIIBICHHBIX

MOBPEXKICHHSX W/HITH MEPEAal0T X Ha BHEIIHEE YCTPOHCTBO.
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