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Pegepar

JlutinomHast paboTa BKJIto4aeT B ce0s: 124 crpanun, 28 pucyHkos, 34 tabnuubl, 12
dbopmyn, 45 UCTOYHUKOB U 12 NPUTOKEHUH.

OO0bexT uccnenoBanus — [lonBrKHAsT BaKyyM-HacOCHasi CTaHLIUS 10 U3BJICUEHUIO
OMAaCHBIX KOHIIEHTpAIlUi TOPIOYUX, B3PHIBOOIMACHBIX W HUHBIX BPEIHBIX T'a30B B TOPHBIX
BBIPa0OTKaX.

Lenps paboThl: co3/laHWe aBTOMATU3UPOBAHHASI CHCTEMa KOHTPOJIS, YIpaBICHUS U
mucneruepuzanuu [IBHC OOO «Illaxra Ueptunckas-KokcoBasi».

3amaun:

- pa3paboTKa TEXHUYECKOT'O 3a/1aHuUS;

- U3y4eHHe TexHoJornueckoro npouecca [IBHC;

- U3y4YEeHUE PEeIMETHOMN 00J1acTH;

- pa3paboTKa CTPYKTYPHOM CXEMBI;

- pa3paboTka GyHKIIMOHAIBHOU CXEMBI;

- BBIOOp HEOOXOAMMOTr0 000PYIOBaHUS U KOMIIOHEHTOB;

- pa3paboTKa aJIrOpuTMOB PaOOTHI.

B aumnomuoit pabore mpousBen€H pacuéT 3aTpar Ha pa3pabOTKy U peatu3aluio
IPOEKTa, OMpeaeNiéH dKOHOMUYECKHM dP(DEKT U OIleHKa HAyYHO-TEXHMUYECKOTO YpPOBHS
HUU npoekTtupyemor aBTOMaTU3UPOBAHHOW CUCTEMBI.

PaccMoTpenpl  BONPOCHI  MPOM3BOJCTBEHHOH OE€30MACHOCTH, HKOJOTHUYECKOMN
O0e3zomacHocTH, 0€30MacHOCTM B YPE3BBIYAWHBIX  CHUTYallUsX, IPaBOBbIE U
OpraHH3aIMOHHBIE BOIIPOCH 0OecreueHns 6€301macHOCTH.

KiroueBble crnoBa: MOABMXKHAsg  BaKyyM-HacoCHas  CTaHILMs, Jera3auus,

MIPOTPAMMHUPYEMBIN JIOTUUECKUN KOHTPOJUIEP, aBTOMATU3ALMsI, METAHOBO31YIIIHASl CMECH.
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Ilepeyenb TepMHUHOB

[IBHC — noaBu>xHas BaKyyM-HacOCHasi CTAaHIUA.

[TJIY — monBukHas nerazalliOHHas yCTaHOBKA.

AC — aBTOMaTU3UpPOBAHHAs CUCTEMA.

AC IIBHC - ABTOMarusupoBaHHAas CHCTEMa KOHTPOJIS, YIPABICHUS U
nucnetyepusanuu [IBHC.

PO ucnonnenue — pyaHUYHOE 0COOOB3PHIBOOE30MIACHOE MCIIOJIHEHUE MaTepuara,
U3 KOTOPOT'O U3rOTaBIMBAIOT 000PYyI0BaHUE.

PB wucnonnenue — pynHHYHOE B3pbIBOOE30MACHOE MCIOJIHEHUE MaTepuala, U3
KOTOPOT'0 U3rOTaBIMBAIOT 000PYJOBaHUE.

ATEX — kBanudukaius B3pbIBOONACHBIX 30H.

Ex-30Ha — TeppuTopus, cogeprkamias NOTEHIIMAIbHO B3PhIBOONACHYIO0 aTMOChepy.

AT'K — aspora3oBblii KOHTPOJIb.

MBC — MeTaHOBO31ylIIHAsI CMECh.

3aJBMKKa — 3all0pHas apMaTypa, UCIIOJHUTEIbHBIA MEXaHU3M.

KTC — KOMIIIEKC TEXHUYECKHUX CpCIACTB.



BBenenue

Kommanus OOO «Tpect Ky3bacciuiaxToMoHTax» 00jee AECITH JET 3aHUMAroTCs
pa3pabOTKOM M BHEAPEHHEM cHUCTeM 3ieKTpocHaOxkeHus (DC), aBTOMATHU3UPOBAHHOTO
ynpasiieHus TexHojoruyeckumu mnporeccamu (ACY TII) u cucremamu onepaTtuBHO-
nucnetdepckoro ynpasienus (ACOLAY).

KoMmnanueil BBIOJHEHO MHOXECTBO padoT Ajii OOBEKTOB T'OPHOIO0OBIBAIOLIEH
MPOMBIIIVIEHHOCTH - IIAaXT (KaKk Ha TIOBEPXHOCTH, TaK U B TOPHBIX BBIPAOOTKAX),
oboratutenbHbIX (aOpuK, a Takke OOBEKTOB TEIIO- M dHeprocHadxkenus B Kysbacce,
Kazaxcrane n SAxkytuu.

CneuuanucrtaMyd OpraHU3allMM BBITIOJIHIETCS KaK BECh KOMIUIEKC paldOT «Ioj
KJII0Y», BKJIIOYAIOIIMNA TMPOEKTUPOBAHUE, HW3TOTOBIIEHHE M TIOCTaBKY OOOpPYJOBaHUS,
AIEKTPOMOHTAXXHbBIC U IyCKOHAJIAJA0YHbIe paOOThl, TAaK U OTACJIbHBIEC CTAIUHU IO CO3IaHUIO
CUCTEM DJIEKTPOCHAOKEHUS U aBTOMATU3AIINH.

000 «Tpect KyzbaccmiaxTOMOHTaX» HMEIOT JUIEH3UH Ha MPOEKTUPOBAHUE,
MOHTaXHbIE W IIyCKOHANaJOuYHble pPAa0OTBI, a TaKXKe SBISIOTCS PETHOHAIBHBIMU
OPEICTABUTEISIMU  Psiia TOPrOBBIX MapoOK 3JIEKTPOOOOpYyIoBaHUS U 0O0OpYHOBaHUS
aBTOMAaTHU3aLlHH.

B cBoel 1eATenpHOCTH KOMIIAHUSI IPUMEHSET CaMble COBPEMEHHBIE TEXHHUUYECKHE
pellIeHusl U MporpaMMHOE 00€eCIIedeHHe, YTO B COUETAaHUU C OTPOMHBIM OIBITOM SIBJISIETCS
3aJI0TOM BBICOKOM HAJIEKHOCTH M Ka4eCTBa MPEJIaraéMbIX MPOITYKTOB.

B mnacrosimee BpeMs OJHUM M3 OOBEKTOB MPEANPUSNTHS SBISETCS CO3JaHUE
aBTOMAaTU3UPOBAHHOM CHUCTEMa KOHTpOJsS, ympaBiieHuss u jaucneudepesanuu [IBHC
(mepeaBHXXHON BaKkyyM-HacoCHOM cTaHiuu) Ha noBepxHoctu OO0 «lllaxta YepTuHCKas-
KokcoBass» (ACOAY ITIBHC), mopa6otka cuctembi AC AI'K Illaxter «YepTtunHCckas-

KoxkcoBasy.
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1 Texnuueckoe 3aJaHue

1.10061mmue cBeaeHus

1.1.1 TlonHoe HAUMEHOBAHME CUCTEMbI U €€ YCJI0BHOEe 0003HAYEHH e

ABTOMAaTHU3UPOBAHHAS CUCTEMA KOHTPOJIS, ynpasieHus u aucneuyepezanuu [IBHC

00O «llTaxta Yeptunckas-KokcoBas».

112 HaumenoBanue NpeaAnpusiTHA (o0benHeHUs1) 3aKa34uKa

(moJsib30BaTeJisl) CUCTEMbI

3aka3uuK (10JIb30BaTENb CUCTEMBI):
00O «llTaxta Yeptunckasi-KokcoBas»,

652605, Kemeposckas 00:1., . benoso, 3aBoxackast, .

1.1.3. llepeuens 3TanoB no cozganuio AC IIBHC

1.1.3.1 Dran pa3paboTku — AHaJIN3 MPEIMETHON 00JIaCTH.

Copnepxanue paboOThI: M3yuye€HHE HOPMATUBHBIX JOKYMeHTOB, MmiaHa [IBHC,
PacIoIOKEeHHsI IEUCTBYIONIETO 000pyA0BaHMs, N3yueHue paznndabix AC.

PesynbraThl o 3Tanmy — TexHuyeckoe 3a1aHue.

1.1.3.2 Dran pa3pabotku — MHGOpMaAITMOHHBIN TTOUCK.

Coneprxanre pabOThl: U3YYECHHUE MMOTYUYEHHBIX JaHHBIX.

PesynbTaTel o 3Tany — Beibop HampaBieHus, COTJIacHO U3yYeHHOW HOPMAaTUBHOMN
JTOKYMEHTAIIHH.

1.1.3.3 Oran pa3paboTku — Beibop 060pynoBanus yrpaBieHUsI CUCTEMOM

Conepxanrne pabOTHI: HM3YYCHHE TEXHMUYECKHX XapaKTePUCTUK TOJXOJSAIIETO
000pyIOBaHUS PEKOMEHIOBAHHBIX 3aBOI0B-U3TOTOBUTEIICH.

PesynbraThl o 3tamy — CTpyKTypHasi cXema yrpaBJeHUsI CUCTEMOM.

1.1.3.4 Dran pazpaboTku — Beibop 000pymoBaHus HCTIOTHUTETHHBIX MEXaHIU3MOB.

Coneprxanre pabOThI: U3YYCHHE BHIOPAHHOTO HATIPABIICHHUS.

PesynbraTer mo 3tamy — Cxema aBTOMaTH3aIIHH.

1.1.3.5 DOran pa3paboTKku — ITal TEXHUYECKOTO MPOCKTUPOBAHUSI.

Coneprxanre pabOThI: CO3TaHNE TEXHUIECKON TOKYMEHTAIUH.

P C3YJIbTAThI 110 JTAIly — TCXHHUYCCKAaA JOKYMCHTAIKWA, MOHTAXXHBIC CXCMBI.



1.1.3.6 Oran pa3paboTku — MOHTax U nmycko-Hanaaka AC I[IBHC.

Conepxanue paboTel: cOOp 000pyAOBaHHUS, TECTOBas MPOBEPKA, HAMUCAHUE
JOKYMEHTALUM.

Pesynprartsl o sramy:

- MoHnTax o00opyaoBaHMs yIpaBIEHUS CUCTEMOM.

- Ilepenaua I1O.

- IlpeaBaputenbHble HCOBITAaHUS Ha OCHOBE [IporpaMmbl mpeaBapUTEIBHBIX
HCTIBITAHUN HA3EMHOM YaCTU CUCTEMBI.

- MoHnTax 000pyA0BaHMS UCTIOTHUTEIBHBIX MEXaHU3MOB MOOJIOYHO.

- COop CUCTEMBI B LIEJIOM.

- TectoBas nposepka.



1.2 HaznayeHnue ¥ 1eJH CO3MAHUA CHCTEMBbI

1.2.1 Ha3zHayeHue CHCTEMBI

AC TIBHC npeana3zHayeHa AJjis KOHTPOJISI, OTOOpaXXEHUsI U MPOTOKOIUPOBAHMS
napaMeTpoB TexHosorudeckoro npouecca [IBHC, ynpaBinenus MexaHn3MaMu yCTAHOBKH

B MCCTHOM, JMUCTAHIIMOHHOM X aBTOMAaTHYCCKOM PCIKHMaXx.

1.2.2 llean co3maHusA CHCTEMBI

- obecrieueHue BeJEHUs Jera3alMoHHbIX paboT mytém ympasinenus [IBHC c
KOHTpPOJIEM napameTpoB KantupyeMbix MBC;

- onpeneneHue o0bEMOB u3Biekaemoro [IBHC merana;

- oOecrieyeHre HanboJIee MOJIHOTO U3BJIEUEHNUS 3a11acOB YTOJIbHOIO METaHa.

- CHIDKEHME u3ziepeK npu skcruryatanuu [IBHC;

- obecrieyeHre NPOMBIIUIEHHON O€30MacHOCTH MpPU BEIACHUM JIera3allMOHHBIX

paboT.



1.3 TpeGoBanue k cucreme

1.3.1 TpeGoBaHue K cucTemMe B LeJI0M

Ilo xemanuro 3akazunka OO0 «Illaxta YeptuHCckas-KokcoBas»:

- KoHTpoJuiepsl yrpapienuss AC ucnons3oBath pupmel OBEH. Tak kak mraxrta
3HAYUTENBHO JIABHO MCIOJIb3yeT KOHTPOJUIEPHl 3TOW (QUPMBI U OOCTYKHUBAIOLIUH
MepPCOHAJ MPOIIEN COOTBETCTBYIOIIEE O0yUEHHUE.

- 3aBOJIOM-HU3TOTOBUTENIEM 3alIOPHOM apMaTypbl uctoib3oBaTh pupmy DECTO-PO.

[TpoexT AC [IBHC nomkeH ObITh BBITIOJIHEH C YY€TOM TPeOOBaHUIA:

— T'OCT 34.601 ABromaTu3upoBaHHbI€ cCUCTEMBI. CTaguu CO3JaHUS;

— T'OCT 24.104 AgBromMaTu3upoOBaHHbIE CHUCTEMBI YyrpaBieHus. OOmiue
TpeOOBaHUS;

— T'OCT 34.201 Buapl, KOMIUIEKTHOCTh W O0O3HAU€HHE JOKYMEHTOB IIpH
CO37IaHUM aBTOMATU3UPOBAHHBIX CUCTEM;

— @egepanbHble HOPMBI U TpaBUja B 00JACTH TPOMBIILUIEHHON 0€30MacHOCTH
«IIpaBun 6e3omacHocTH B yroJibHBIX maxTtax» (IIpukaz ot 19 Hos6ps 2013 roma Ne550, ¢
u3MeHeHussMu oT 2 amnpens 2015 roga);

— TIb 03-553-03 Enunbie mpaBmia O€30MaCHOCTH MPH pa3padOTKE PYAHBIX,
HEPYAHBIX U POCCHIMTHBIX MECTOPOKIACHHUM MOJIE3HBIX MCKOMAEMbBIX MOJA3EMHBIM CITIOCOOOM
Ne 30 ot 13.05.03;

— PJI-15-06-2006 MeTonuueckue pEKOMEHIAMH O TIOPSAJKE TPOBEICHUS
a’pora3oBOro KOHTPOJISA B YTOJIbHBIX IAXTaX;

— P/-15-09-2006 Meroandeckue peKOMEHAAIMH O TMOPSAKE Jera3aluu
YTOJIBHBIX IIAXT;

— T'OCT P 51330.0-99 (M3BK 60079-0-98) «DnekrpoobopynoBaHue
B3pbIBO3aUIIeHHOE. O01IMEe TpeOOBaHUSY;

— T'OCT P 51330.1-99 (M3K 60079-1-98). «DnektpoobopynoBaHue
B3pbIBO3alMIIeHHOe. YacTh 1. B3pbiBo3aiuTa Buaa «B3pbIBOHEIIPOHUIIAEMAas 000I0UKaY;

— T'OCT P 51330.10-99 (MBK 60079-11-98) «DnektpoobopynoBaHue

B3pbIBO3aluieHHoe. Yacts 11. Mckpobe3onacHas aneKTpudeckast enb 1»;



— T'OCT P 51330.13-99 (MD3K 60079-14-96) «DnexkTpoobopyaoBaHue
B3pbIBO3amuuieHHoe YacTe 14 DieKTpoycTaHOBKM BO B3PBIBOONACHBIX 30HAX (Kpome

MO/I3€MHBIX BBIPAOOTOK);

1.3.2 TpeGoBaHus K CTPYKTYpe U GQYyHKUMOHUPOBAHUI) CHCTEMbI

CocTtaBHblE 4YacCTH CHUCTEMbl JOJDKHBI OBITh pAa3AENCHbl [0 BBIIOJHIEMBIM
(GYHKUIUSAM U TEXHUYECKOM 0a3e U MpeCTaBICHHON B BUJIE TPEXYPOBHEBON CXEMBbI:

- 0 ypoBeHb — YpOBEHb HCIOJHUTEIBHBIX MEXaHU3MOB, IOJIEBBIX MPUOOPOB,
IIyJIbTOB YIIPABJICHUS;

- 1 ypoBeHb — ypoBeHb 0a30Boi aBTOMatu3anuu. Ha 3ToM ypoBHE JOJIKHBI OBITH
perieHsl 3a1auu coopa uHpopmanuu ¢ 0 ypoBHsi, GOpMHUPOBAHUE U BbIJlaya YIPaBISIOMINX
BO3JICUCTBUI Ha UCTIOJHUTENIbHBIC MEXaHU3MBbl. J|0JDKEH BKIIIOYATh B C€0s1 KOHTPOJLIEP.

- 2 YpOBEHB - YPOBEHb TEXHOJOTMYECKON BU3yanu3auu. Ha 3ToMm ypoBHE AOJIKHBI
OBITh pellleHbI 3a/1a4u HHTepdeiica.

KonudectBo u koHUTypalus yCTPONUCTB JIOJDKHBI OBITh KOHKPETU3UPOBAHBI Ha

cTaanun pa60qer0 IMPOCKTUPOBAHUA.

1.3.3 TpeGoBanusi k cnocod6aM M cpeacTBaM CBSA3M JJIsi HHPOPMAIMOHHOTO

o0MeHa MEKAY KOMIIOHEHTAMHU CUCTEMBbI

Cea3p Mexny komnoHeHTamu AC T[IBHC moxkeT oCyliecTBIAThCS 10 TPOBOAHBIM
JUHUSM CBSI3U, UMEIONTUM HEOOXOIUMBIE JJI SKCIUTyaTallii CUCTEMBI ITapaMeTpHhI.

CBsi3b  MEXIY  BBIYMCIHUTEIBHBIMU  YCTPOMCTBAMHM  CHCTEMBI  JOJDKHA
OCYILECTBIATHCA C MCIIOJIB30BAHUEM JIOKAIBHOM KOMIBIOTEPHOW CETH, MOCTPOCHHOU IO
texHosnoruu Ethernet ¢ ucnons3oBanuem kadeneit UTP kateropum 5.

Ces3b Mexay 0 1 1 ypoBHSAMH JTOJKHA OBITH HCKPO3ANTUIIEHON, B COOTBETCTBHH C
KaTeropuen MoMEIIeHUs U TPACCOM MPOKJIAJIKH.

Hcnonp3oBate Mexay 1 u 2 ypoBHAMH O€CTpOBOMHBIE JUHUU CBsi3u. [[ns HuX

JOJIDKHO OBITH IMOATBCPIKACHO Tpe60BaHI/IC rapaHThu AO0CTAaBKH JaHHBIX.

1.3.4 TpeGoBaHus 10 TUATHOCTHPOBAHUIO CHCTEMbI



JInarHoCTHKa 3aIBUKEK CHCTEMBI JOJDKHA OCYILECTBIISITHCA MOCIE MEPEKIIOYEHUS
yIpaBJ€HUs 3aBKKAMU B PYYHOU PEKUM.

JuarHoctuka  (YHKUMOHUPOBAHUS  BCEX  YCTPOMCTB  CHUCTEMBI  JOJDKHA
OCYIIECTBIISITHCS AUCTAHLIIMOHHO, 0€3 MpepbiBaHUs pabOThl CUCTEMBI (IO YIpPaBICHUEM

TK).

1.3.5 TpeGoBaHus K KOMIIOHEHTAM CHUCTEMBbI

KomMnonentsr cuctemsl, Haxomsmuecs B EX 3one ITIBHC npomknbel ObiTh PO
HCIIOJHEHHMS, COTJIacHO 11.3.6.

Bce koMIOHEHTHI CcHCTEMBl JOJDKHBI — COONIOJATh TpeOOBaHUSA  YCIOBUU
AKCIUTyaTauuu n.3.7.

3.5.1 Ilyner ymnpasnenuss oneparopa I[IBHC BbIMOTHWUTH HA MaHEIUW BUAE
NEePEKITI0YATEIICH TUTIa «CYXOH KOHTAKT.

3.5.2 KouTpoiusiepbl JTOKHBI HCIOJb30BaTh [JId TUTaHUS CTaHAApPTHBIE
Hanpspkenus 12B, 24B, 36B, 127B wu 220B mnepemeHHOro (MOCTOSIHHOTO) TOKa

MPOMBIIIEHHON YacToThl S0 I'11.

1.3.6 TpeGoBaHusl K HA/IEXKHOCTH

KonTtpomiepsl, HICTIOJIHUTENIbHBIE YCTPOMCTBA U HHOE 000pYyIO0BaHUE, BXOSIIEE B
coctraB AC IIBHC, pa3smeniaemoe B OMNAacHbIX 30HAX, JOJDKHBI COOTBETCTBOBATH
TpeOOBaHMSAM HOPMATUBHON JOKYMEHTAIlMH, OBITh CEPTHU(HUIIMPOBAHBI HA COOTBETCTBUE
TpeOOBaHUAM B3pHIBOOE30MMACHOCTH, IPOMBIIINIEHHON 0€30MaCHOCTH U UMETh pa3perieHne
denepanbHOM CITYXKOBI MO KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY Haa30py
(Poctexnanzopa P®) Ha mpuMeHeHHE B cOOTBETCTBYIONMX 30HaX 1Mo PJ[ 15-09-2006 nmu
WCIIOJIb30BaHUE B YCIOBUSAX IIAXTHI.

Kabens snexkrponuTanusi ¥ MPOBOJAHBIC IMHUM CBSI3M, B TOM YHCIIE HCIIOIb3YEMBbIC
B YCJIOBHUSAX IIAXThl (OpU HAJIMYHMH), JOKHBI COOTBETCTBOBaTh TpeOoBaHusM [IYD u

«IIpaBunam 6€30MaCHOCTH B YTOJBHBIX IIAXTAX.



Anmapatrypa CUCTEMbl JIOJDKHA YCTaHABIMBAThCA B MECTaX W MOHTHUPOBATHCS
TakuM o00pa3oM, 4TOOBl 00OECHEYUTh MO BO3MOXHOCTU €€ 3alUTYy OT TOBPEKICHUS,
HECAHKIIMOHUPOBAHHOTO IOCTYIA U BMEIIATEIbCTBA B pA0OTY CUCTEMBI.

3a3zeMiieHHE anmnapaTtypbl CUCTEMBI JOJAKHO OBITh BBIMOTHEHO B COOTBETCTBHUH C
TpeboBanusiMu pazaenoB 5.1 u 5.10 «IIpaBun 0e30macHOCTH B YrOJIBHBIX IaxTax», a

Takke rinaBamu 1.7 u 7.3 «IIpaBuin yCcTpoicTBa AIEKTPOYCTAHOBOK.

1.3.7 TpeGoBaHus K YCJIOBUSM IKCILUIyaTaAMU

BceMm KOMIOHEHTBI CUCTEMBI OYIyT pa3MeIIeHbI:

- nomenienue oneparopa [IBHC;

- OTKpbITOE TIpocTpaHcTBO (Ex 30Ha).

1.3.7.1 YcnoBus sKCIuTyaTaiu B TOMEIIEHUHN:

—  TeMmmeparypa okpyxatouei cpenpl 15 +30°C;

—  armocdepHoe naBieHue B padbodyem nomemnienuu 630+800 mm. pT. CT.;

—  OTHOCHUTEJbHas BIaxHOCTh Bo3ayxa 60% (£15%) npu temneparype 20°C;
—  OTCYTCTBHE BHOpaIlMU yIapoB;

1.3.7.2 YcnoBus 3KCIuIyaTalii Ha OTKPBITOM IPOCTPAHCTBE:

—  TeMmepaTypa okpy:xatoiieit cpeanl -50 +40°C;

—  arMmocdepnoe mpaieHue 630--800 mm. pT. CT.;

—  OTHOCHUTENbHas BIaxHOCTh Bo3nyxa 80% (£15%) npu temnepatype 20°C;

—  paboudee maBieHue B TpyOompoBoje 6 6ap.



2 O01mas yacrhb

2.1 Ananu3 npeaMeTHO#H 00J1acTH

Jlerazanusi yroiapHbIX IHAXT - MEpPhl MO YCTPAHEHHUIO OIMACHBIX KOHUEHTpalui
TOPIOYMX, B3PHIBOOMACHBIX U MHBIX BPEAHBIX FA30B B TOPHBIX BHIPAOOTKAX.

[IBHC - perazanuoHHas CUCTEMa COCTOUT M3 BaKyyM-HACOCHOW CTaHIUH,
ra3onpoBOJia, CKBa)XUHbI, a TAKXKE PETYJHUPYIOLICH 3allOPHOM U NPEAOXPAHUTEIBHOU
anmaparypbl, BKJIIOYAIOIIEH CpelCcTBa KOHTPOJsS M ympaBieHus. Bxopsmiue B cucremy
OTJIeJIbHbIE 3BEHbS Pa3MEIAIOTCAd Ha CPaBHUTEIBHO OOJBIIMX IJIOMIAJAX. Y IaJE€HHOCTh
CKBa)XMHBI OT BaKyyM-HacoCHOM craHiuu cocraiaser or 10 mo 100 merpos. Uwucno
CKBaXuH - 1.

VYcThe CKBaXMHBI C TIOMOUIBIO OTPE3KOB TPYOONMPOBOJIOB MOJCOEAUHSIETCS K
Y4aCTKOBOMY TpPYOOIPOBOAY, KOTOPBIM TPAaHCIOPTUPYET METAHOBO3IYIIHYIO CMECh K
BakyyM-HacocaMm. JlmameTp cCkBakXMHHOTO TpyoOompoBoga coctaBisgeT 100—150 wmwm,
auaMeTpbl  ydacTkoBoro tpyOompoBojga 150—250 mm. CkBaXKMHHBIE M Y4aCTKOBBIC
TpyOONpPOBOABI MMEIOT 3AMOPHYI0 apMaTypy M IITylepa s oTOopa Ta30BBIX NMPOO U
KOHTPOJISI TEMIIEPATypPhl, TaBICHUS U pacxoja razoBoi cMmecu. Mecto 3amepa rnapamMeTpoB
ra3oBOl CMecHM BBIOMPAIOT 10 HaNpaBleHUIO €€ JBUIXKEHHUS 3a 3allopHOM WU
perynupyroomer apmatypou. IlpuHuMnuanpHas cxeMa Jera3alMOHHOM  CUCTEMBI
npeacTaBieHa B cOOTBeTCTBUU ¢ [Ipunoxenuem A.

BakyymHbIe Hacochl (BOJOKOIBLEBBIE), IIHUPOKO UCIOJIB3YEMBIE B CYIIECTBYIOIINX
B HACTOSIIIEE BPEMsI CUCTEMax Jera3aluy, UMEIOT TaKUE XapaKTEPUCTUKH, IPU KOTOPBIX
o0OecreuynBaeTcss MaKCHUMAIbHBIA KOA(DOUIIMEHT TMOJIE3HOTO JACUCTBHUS MPU BETUYHHE
paspexenusi, cocrapisroneii 40—60 % armocheprnoro maBmenms. Ilpu pacuerax
Jera3allMOHHON CETH 3Ta BeJIMUYMHA IpUHUMaeTcsl paBHOM 465 rlla.

Pe3koe u3MeHeHME BaKkyyMa BCIEICTBUE IOBPEXACHUS  Ia30NpOBOOB,
NEPEKPBITHS CeueHUs] TPyOONpPOBOIOB BOASIHONM MPOOKOW BBI3BIBACT TOBOJBHO OBICTPOE
(OT HECKONBKUX CEKYHJ 10 HECKOJbKHX MHUHYT) U3MEHEHHE BEJIUYMHBI KOHUEHTPALUU
MeTaHa BOJM3M MeCTa TMOBPEKIACHUS WM OOpa3oBaHUsA BOISHOW TpoOku. Jlyis Takux
CJIy4aeB UCIOJIb3YETCs «CBEYM» TPyOONPOBO/A, PACIIOIOKEHHBIE B TPEX MECTAX:

- 06111351 CBCUaA, ABJLACTCSA MPOAOJKCHUCM CKBAKHWHBI,


https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

- CBeya Ha TpyOOIIPOBOJI€ OCHOBHOT'O BaKyyM-Hacoca;

- CB€4a Ha TpyOOIIPOBOJE PE3EPBHOIO BaKyyM Hacoca.

Kaxnasg cBeya mpu HOpMaJbHOW paboOTe YCTAaHOBKHM 3aKpbITa. JlIUTENBHOCTH
MEepPeXoHOro mpouecca (M0 KOHLEHTPAUWKW METaHa) B MEHBIIYI0 CTOPOHY MOXET
COCTaBJIATH OT JECATKOB MUHYT 10 HECKOJIBKUX YaCOB.

IIBHC paboTaet B 0JHOM U3 TpeX pekKUMax:

- OCHOBHOM peXUM — pexuM paboThl OCHOBHOT'O HAacoOcCa.

- aBapUNHBINA MECTHBIA — PEKUM pabOThI pE3EPBHOIO HAacOCa.

- aBapuilHbld OOLIMN — upe3BblYAliHAS CUTYyalMs, TP KOTOPOM OTKIIOYAETCS
MOJIHOCTBIO  3JEKTpOonpuOOopbl, nuTaHue. OCHOBHOM TpyOOINpPOBOJ MeEepeKpbIBAETCA,
OTKPBIBAIOTCSI BCE CBEYM, U IIOCJIE€ YMEHBIICHHUS KOHIICHTpAllMM METaHa B BO3JAYyXe [0

paspemrenHoi (<0,3%) paspeiaercsi IPOBOJIUTh PEMOHTHBIE WU WHBIE PAOOTHI.

2.2 llean ¥ 3a1a4M MPHU CO3IaHUN ABTOMATH3MPOBAHHON CHCTEMBbI

[{enbto co3aaHUsi CUCTEMBI SIBJISIETCS :

- obecrnieyeHue BEICHHS Jera3allMoHHBIX padoT mytém ympasienus [IBHC c
KOHTpOJIEM napaMeTpoB KanTupyembeix MBC;

- onpenenenne o0bEMoB n3Biekaemoro [IBHC merana;

- obecrnieueHUEe MPOMBIINIJICHHONW O€30MAaCHOCTH MPU BEACHUHU JIeTa3alldOHHBIX
pabor;

- obecneyeHue HanboJee TOJHOT'O U3BJICUEHHUS 3aI1acOB YIOJIBHOTO METaHa.

[Tpu 3amycke [IBHC pabGota HaumHaeTcs ¢ MPOIYBKH, MO 3aBEPIICHUIO KOTOPOI
oTKpbIBaeTcs 3acioHka Ha Bxojie B [IBHC u3 ckBaxkunbsl 1 MBC mpokaunBaeTcsi yepes
paboTaronuii BAKyyMHBIN Hacoc, BEIOPACHIBasICh B aTMocdepy.

VYcraHoBka JomKHA OBITh CHaOXeHAa JaTYMKaMH  KOHTPOJISI  OCHOBHBIX
TEXHOJIOTHYECKUX IMapaMETPOB: KOHIEHTpPAlMM METaHa, AABJICHHS, TEMIIEpATyphl |
BEJIMYMHBI pacXoa.

3agaun AC TIBHC:

- KOHTpPOJIb abcomoTHOTro aaBieHus MBC Bo BXOgHOM TPyOOIIPOBO/IE;

- KOHTPOJIb 00BEMHOTO pacxoga MBC Bo BXogHOM TpyOOIpPOBO/IE;

- KoHTpouib TemnepaTypsl MBC Bo BxogHOM TpyOOIpOBO/IE;



- KOHTpoJib coqepxanus metana B MBC Bo BxogHoMm TpyOompoBoae [IBHC;

- nepekimwoueHue ¢ ocHoBHoro Hacoca I[IBHC Ha pesepBHbIM Hacoc
ABTOMAaTHYECKHU;

- Iepenadya OCHOBHBIX M3MEpsieMbIX W BblYMCaseMbIX nmapamerpoB B AC AI'K
«O0O0 «llIlaxta YeptuHckas-KokcoBas»;

- JIUCTaHUMOHHOE BKJIIOYEHHE/BBIKIIIOUEHHE HACOCOB (C MEPEKIIOYEHHEM
3aCJIOHOK) MpU  TOJYYEeHUHM  COOTBeTCTBylome  komanael u3 AC  ATK
«O00 «lllaxta YeptuHckas-KokcoBas» OT TOPHOTO IUCIIETYEpPA WM OIEpaTopa IpH
BBEJICHUU TJIaHA JIMKBUAAIMU aBaApUU WIIM MEXaHUKA JUIsl 00€CTIeUeHUs TEXHOJIOTHYECKUX
orepauuii Win 00CTyKUBAHMUS;

- pyuHoe ynpasnenue arperatamu [IBHC npu otcyTcTBUM OJI0KHPOBOK.

Pa3pabateiBaecmasi cucteMa rmpeaycMaTpuBaeT:

- IpW MpOMNaJaHuu OAHOW uiu OoJiee (a3 MUTAHUS JBUTATENS- OTKIIOYCHHE
JBUTATENIS U MIEPEXO]I Ha pE3EPBHBIN HACOC;

- IIpU OTPULATENIBHOW TeMIEpaType Ha YJIULE CIUTh BOY, OTKPBIB 3aCJIIOHKH;

- 1npu nepekoce (a3 pabodero MUTAHUS ABUTATENS- OTKIIOYEHUE ABUTATENS U
NepeXo]] Ha PE3epBHBIN HACOC;

- TIpU HE COOTBETCTBHUM IIYyCKOBOTO TOKa TEXHOJOTMYECKOW YCTaBKE WIIH
NPEBBIINICHUM BPEMEHU 3alyCKa - OTKIIOYEHHUE [BUTaTelid W MEPEeXOi] Ha pPEe3epBHBIN
HacoC;

- IpU YMEHBIICHUM TOKA JBUTATEIsl HUXKE TEXHOJOTMYECKOW YCTaBKe,
OCTaHOBKA JIBUTATEJIs IEPEXO]] HA PE3EPBHBII HACOC;

- 3ampeT BKJIIOYEHUS PE3EPBHOTO HACOCA MPHU BKIIOUEHHOM paboyeM Hacoce;

- IpU JAOCTHKEHUM BTOPOM TEXHOJOIMYECKOM YCTaBKE JAaTYUKOM YPOBH:
BOJIOHANIOPHOT0 0aka OCTaHOBUTH pabOTAIOLIUI HACOC;

- IO CUTHAJly AaTYMKa JABJICHUS CHUCTEMbI BBHIIIOJHUTH aBTOMAaTHUECKUN cOpoc
rasza B atMoc(epy 4epe3 «CBeuy» IpH JaBJICHUHM B HArHETATEILHOM Ta30MpOBOJIEC BHIIIE
YCTaHOBJIEHHOW HOPMBI;

- 10 CUI'HaJ1y JaTYMKOB MCTaHa B MAIIMHHBIX 3adJIaX, BBIIIOJHUTL OTKIIIOYCHHUC

I[IBHC;



- 10 CHTHajJy O B3pbIBOONIACHOM KOHILEHTPAlMM METaHa BO BXOJHOM
TpyOOnpoBo€e, BHINONHUTH OTKItoueHue [IBHC;
- 1npu mnaneHun pacxoga MBC HMKE TEXHOJIOTMYECKOW YCTaBKE IPH

paboTaronux Hacoce, BEIMOJHUTE oTKItoueHue [IBHC.

2.3 Pemienus

Pemenns 3anau BKP:
- BriOop 060pynoBaHMsI TEXHUYECKUX CPEJICTB:
- yIpPaBIEHUS CUCTEMOI;
- yIIPaBJICHUS 3alI0PHOM apMaTypou;
- KOHTPOJIbHO-U3MEPUTENBHBIX PUOOPOB.
- CrpykTypa TEXHUYECKHX CPEICTB.
- OOecrnieuenre B3pbIBO3AUTUIIICHHOCTH.
- DnexkTpocHabXKeHHe.
- YnpasieHHE ITyCKaTeIsIMHU.
- 3a3eMlJICHHE.
- DOyHKUHMOHAIBHASA CTPYKTYpa.
- CrpykTypa nporpaMMHOI0 0OecreueHus.
- Ilonmp3oBarenbsckas CTpyKTypa.
- OOyueHue TOJIb30BaTEIICH.

- Cucrema goctyna.

2.4 Cuctembl ynpaBJjieHUs 3alI0PHOH apMaTypoi

VYrnpaBneHune apMaTypoil B 3aBUCUMOCTH OT 33Ja4, BBIIIOJIHSIEMBIX €10, CTEIICHU
aBTOMATHU3allUd CHUCTEMBI, OOCITY)KMBaeMOW apMaTypoi, MecTa €€ paCIHOJIOKCHHUS U
MCIIOJIb3YEMOr0 UICTOUHUKA SHEPTUU MOXKET OCYIIECTBISITCSA PA3IMUHBIMU CIIOCOOAMH.

[IpuBoa, MO MeCTy €ro pacrnojoXeHUsi OTHOCUTEIBHO apMaTypbl, MOXET ObITh
MECTHBIM (HAaCaJHBbIM, BCTPOCHHBIM) M JUCTAHIHUOHHO PACIOJIOKEHHBIM (KOJIOHKOBBIM),
COEMHEHHBIM C apMaTypOu NTUCTAHIIMOHHOW MEXAHUYECKOH Iepe1adeil.

B 3aBucuMOCTH OT MCTOYHHKA ABHOKCHHUA IIPHUBOALI IIOAPA3ACIIAIOT HAa PYYHBIC U



MEXaHUYECKHE.

Pyuynbie mnpuBOIBI MMEIOT BHUJ MaxOBHKa (WM PYKOATKH), HACAKEHHOTO Ha
IITUHJETh WX XOJOBYIO TallKy apMaTyphl UK Ha Ball peiyKTopa. B HEKOTOpHIX ciydasx
IITUHJETh apMaTyphbl 3aKAaHYMBACTCSl KBAJIPATOM I0J] ChE€MHBIM MaXxOBUK, PYKOSTKY WIH
kio4d. [lpu  OodpIIUX KPYTAIIMX MOMEHTaX Ha IINUHAENE, TPeOYIomMuXcs s
yIpaBIeHUs, TPUMEHSIIOTCS 3yOuarbie (IUIMHAPUYECKUNA, KOHUUYECKUM) WU YePBSIYHBIC
PEAYKTOPBHI.

MexaHnueckue TPUBOJLI MOTYT OBITh JJIEKTPUUYECKUMU (DJIEKTPOMOTOPHEIE,
AJIEKTPOMArHUTHBIE),  MHEBMATUYECKUMU  (CKaThli  BO3AYX  WIM  Ta3)  WIH
ruApaBinueckuMu. JIr000OM BUJ dSHEPruu TPUBOJ apMaTypbl MmpeodOpasyeT B
MEXaHUYECKYI0: BBIXOJJHOW BaJl TPUBOJA SBJISIETCS HCTOYHHKOM BpallaTeIbHOTO
(mocTymarenbHOr0) JABUKEHUS, TEpeaaBaeMoro Ha IIMUHJEIb WM XOJOBYH TalKy
apMmatypbl. [IpuBOABI ¢ MOCTyHaTeNbHBIM JABMXKEHUEM BBIXOJHOTO 3BeHA (IOPIITHEBHIE,
MeMOpaHHbI€) TIEPEeAaloOT ero ABMKEHUE IIITOKY apMaTyphI.

IIpu omenke croco0a ympaBieHUs MPUHIIUIIHAIBLHOE 3HAYCHHUE UMEET U TO, Kak
ompejeNsieTcs: MOMEHT MOJadyd KOMAaHJIHOTO CHUrHaja Ha MPUBOJA — MpUOOpaMu WU
onepatopoM. C ydeToM 3Toro pakropa MOKHO BBIIETUTH CIEAYIOIINE OCHOBHBIE CIIOCOOBI
yIpaBlIEHUs apMaTypOH.

ABTOMaTHYECKOE yIpaBIEHUE.

JIBukeHne Ha  apMarypy  IepefaeTcs  OT  MEXaHHYEeCKOTO  IPHUBOAA
(9MEeKTPUYECKOTO, MHEBMATHYECKOTO, OJEKTPOMATHUTHOTO), a MOMEHT I[OJa4yH
KOMaHJHOTO CHUTHAaJa Ha TPUBOJ OMpeAeNseTcs MpudopamMu, BXOISMIIUMU B COCTaB
CUCTEMBI aBTOMATHYECKOTO YIIpaBJI€HUs TeXHOJornueckuMu npoueccamu (ACY).

Apmatypy G  aBTOMATHMYECKUM YyNPABICHUEM MOXKHO  pa3leliuThb Ha
aBTOMAaTUYECKU YINPABISIEMYI0O U aBTOMAaTUYECKH JIeMCTBylolyl0. B mepBoM ciyuae
HMCTOYHUKOM HHEPIHMM MEXaHMYECKOrOo MPUBOJA M YIPaBISAIOMICH anmaparypbl MOXKET
ObITh 000N (DIEKTPUYECTBO, CHKATBHIA BO3AYX, TUApaBinKka). Bo BTopoMm ciydae
UCTOYHUKOM DJHEPTUU SBISETCA TOJNBKO pabouass cpena, TpPaHCHOPTUpYeMasl IO
TpyOompoBoay. Ilpum  aBTOmMaTM4ecKOM  yOpaBICHHM  apMaTypodl  omepaTtop
HEMOCPEACTBEHHOI0 YYacTUs B YIPABICHUHU HE NMPUHUMAET, €r0 POJIb CBOJAUTCS TOJBKO K
BBO/Jly NPOTPaMMbl YIPABICHUS U K KOHTPOJIIO HAJl ACHUCTBUSAMU NMPUOOPOB U MEXAHU3MOB

CHCTCMBEI.



PyuHoe ympasienue.

JIBokeHue Ha apMarypy Mepefaercs YCHIMEM Olleparopa, IEUCTBYIOLIUM Ha
MaxOBUK WM PYKOSITKY. MOMEHT cpalOaTbIBaHUs apMaTypbl ONIPEACIISIETCS. ONEpaTOpOM Ha
OCHOBAHUU MOKa3aHUl MPUOOPOB WM MYTEM OICHKHU CO3AaBLICHCS MPOU3BOACTBEHHOU
CUTYAlUH.

MOXHO BBIAEIUTH PYYHOE MECTHOE YIPaBICHUE U PYYHOE IUCTAHIMOHHOE
yIIpaBJICHUE.

B nmnepBom cnydyae omepatop ACHCTBYET B HEMOCPEICTBEHHON OJM30CTH K
apMarype, BO BTOPOM — Ha DpPAacCTOSHUU, C MCIOJIB30BAHUEM JAUCTAHIMOHHOU
MEXaHUUYECKOU TIepeayn.

MexaHu3upoBaHHOE yIlpasiaeHue. JIBW)KEHHE Ha apMarypy IiepelaeTcs OT
MEXaHMYECKOr0 IPUBOJA, a KOMAaHJHBIA CUTHAJ HA IPUBOJ IOAACTCA OIIEPaTOpOM Ha
OCHOBAaHMUU TOKa3aHUN MPUOOPOB WM IYyTEM OIEHKHU CO3JIaBIIEHCS MPOU3BOICTBEHHOMN
cutyaruu. B TpeOyeMble MOMEHTBHI OIEpaToOp BKJIKOYAET WJIM BBIKIIOYAET MPHUBOJ
apMarypsl.

B oraenpHBIX ciyyasx, KOrjga npuBoJ apMaTypbl UCIIOIB3YETCS PEAKO U ONEPATOP
UMeEET NOCTYI HEIOCPEACTBEHHO K IIPUBOLY, MOXET IIPUMEHSATHCS
[IOJIyMEXAHU3UPOBAHHOE YIPABICHUE, 3aKJIIOYAIOLIeecss B cleayroleM. JIBrmxkeHue Ha
apMaTypy IOAAeTCs OT MEXaHWYEeCKOro IMpUBOJA IOHUKEHHOW MomHocTu. OH
UCIIOJIBb3YETCA TOJIBKO I NEPEMEIIECHUs 3aTBOpPA 0 €ro CONPUKOCHOBEHUS C CEIJIOM.
['epMeTu3anusi 3aKpbITOrO 3allOPHOTO OpraHa, TpeOyromias YBEIHMYEHHOTO KPYTSIIETO
MOMEHTA, IPOU3BOJUTCSA OIEPATOPOM BPYUYHYIO, IOCKOJIBKY MOIIHOCTH IIPUBOJAA IS
repMeTHU3aluil HeJ0CTaTOYHO. TakuMm 00pa3oM CHIKAETCS METaNIOEMKOCTh MPUBO/IA,
YMEHBINAIOTCA €ro TrabapuTHBIE pa3Mepbl U DKOHOMHUTCS JIIEKTPOIHEPTHs, OJIHAKO
HEOOXOIUMOCTh «JIOKATHUS» BPYUYHYIO SBISIETCS OYECHb OOJBIIUM HEIOCTATKOM STOTO
crioco0a yrpaBJieHus, KOTOPBIH, MO CYIIECTBY, U HE UMEET IMUPOKOTO MTPUMECHECHHSI.

B nacrosmee BpeMsi ToJaBIIsrONIee OOJTBITMHCTBO TPOIECCOB, BBITIOJHIEMBIX B
MPOMBIIIJIEHHOCTH, ABTOMATU3MUPOBAHO WJIM MEXaHU3MPOBaHO. lIpuMensemas s 3TuUX
yCJIOBUH TpyOONPOBOAHAS apMaTypa MOKET UMETh TPUBObI PA3JIMUYHBIX TUIIOB.

[Ipu wux BBIOOpPE yuuTHIBa€TCS psAA  (PAKTOPOB: HA3HAYCHHE apMaTypHl,
MHTEHCUBHOCTbH pabOThl MPUBOJIA, MECTO YCTAHOBKU apMaTyphbl, y100CTBO 00CITyKUBaAHUS

apMarypbl U MNPUBOJAA, UCTOYHHUKH SHEPTrUM, B3aHUMOCBS3b C Pa3JIMYHOM armapaTrypoi,



MI0Kapo - U B3pPBIBOONIACHOCTh pabouel cpenibl, KIMMaTHYeCKUue (PaKTOpbl, SKOHOMUYECKUE
(akTopsbl.
Haubonee mupokoe nOpuUMEHEHWE JUIsl  3alOpHOM  apMatypsl H A
JBYXITO3ULIMOHHOTO PETYIHPOBAHUS MOTYUMIH 3JEKTPOINPUBOIBI (3T1EKTPOMOTOPHBIE).
JUis HENpepbIBHOTO M OECCTyNEHYaTOro pEryJupoBaHUs HauMOOJee 4YacTo

HCIIOJB3YIOTCA MCM6paHHBIe IMHECBMATUYCCKHC ITPHUBOADI.



3 OcHOBHAA YACTh

3.1 Bbi0op o0opyaoBaHusi

3.1.1 O6opyaoBaHue ynpaBJjieHHsI CUCTEMOM

Bo Bpemst u3yueHus aHanu3a IpeIMeTHOW 00JacTH ObliIa COCTAaBIEHA CTPYKTYpPHAs
cxema ynpasinenus (IIpunoxenue B).
VYuuteiBasi mokenaHUsl 3aKa3uMka U JAaHHBIX corjacHo [Ipunoxenuto B, BbIOOD

000opy1I0BaHUS yIpaBiIeHUs OyAET OCYIIECTBIAThLCS cpeau auHelku ¢pupmbl OBEH.

3.1.1.1 bapbep HCKPO3aIIUTHI.

bapeep wuckposzammtsel Mckpa mnpegHazHaueH Ui 3alIUThl MCKPOOE30MACHBIX
nenel npu Bo3AeicTBUU Ha Oapbep HampsixeHus 10 250 B. bapsep oTHOCUTCS K Kilaccy
IIYHTIUOIHBIX 0aphepoB ¢ 0053aTeTbHBIM HCKPO3AIIUTHBIM 3a3€MJICHUEM.

Bapbep mpenHasHaueH i YCTAHOBKU B AJEKTPUUYECKUX LETSIX, CBSA3BIBAIOIIAX
JIaTYUK, HAXOASIIMICS BO B3PBHIBOONACHON 30HE W BTOPUYHBIM MpeoOpa3zoBaTelb,
PacIoIOKEHHBIA BO B3pPHIBOOE30MACHOM 30HE, MU OTPAHWYMBACT 3HAUYCHUS HAINPSIKEHUS U
TOKa JI0 UCKPOOE30MacHBIX.

bapbep OTHOCHUTCS K CBSI3AHHOMY 3JIEKTPOOOOPYIOBAHUIO, pEATU3YyeT BH]
B3PBIBO3AIIUTHl «HUCKPOOE30MacHasi JJIEKTPHUECKas Iemb» — I, CepTU(PHUIMPOBAH Ha
YPOBEHBb B3PBIBO3AIIMTEI OCOOOB3PBHIBO3AIIMINCHHBI» — a u Kareroputo IIC B
cootBetctBur ¢ ['OCT P 51330.10-99 (MDK 60079-11-96) u umMeeT MapKHPOBKY
B3pbeIBO3amuieHHocty [Exia] I1C.

Tume! gaTauka:

AT — 175t TOAKITFOYCHUS TATYNKOB C YHHU(PUITUPOBAHHBIM BBIXOTHBIM

CUTHAJIOM TOKa;

TII — ny1st MOAKITIOUEHUS TePMOTIap U JATYUKOB C YHUDHUIIMPOBAHHBIM

BBIXO/IHBIM CHUTHAJIOM HaIpsiKEHUS,

TC — 11 NOAKIIOUEHUSI TEPMOMETPOB COMPOTUBIICHUM.



Cxema noakmtoueHus 6apnrepa uckposamutel MICKPA-AT.01 B cooTBeTCTBHH C

Pucynkom 3.1.

BTopHyHE
npe0fpaInEaTens
BapeanoonacHaa oua : BapeanofeaonacHa J0Ha

I
I + 1 . .
TUHE, T =

. Baptap U
e o e I e

| 12 L

|

I

I

Pucynok 3.1 — cxema nojkiatoueHusI.

3.1.1.2 MonayJib BBOAA TUCKPETHBIX CHTHAJIOB.

[Tpubop mpeaHazHadeH Jj1si cOopa JaHHBIX CO BCTPOCHHBIX JUCKPETHBIX BXOOB C
nepeaaveit ux B cetb RS-485.

Bcerpoennble  THCKpETHBIE BXOABI MOTYT paboTaTh B PEXHME CUETUYHMKOB
uMITyIbcOB yacToTor A0 1 k['m MB110 pa6oraet B cetu RS-485 mo nmporokonam OBEH,
ModBus-RTU, ModBus-ASCII, DCON.

Cepust MB110 He siBisiercst MactepoM ceTH, 1o3ToMy ceTb RS-485 noikHa nMeTh
Macrtep cetu, HarpuMmep, KOHTPOJILIEP.

MBI110-16/1H npeacTaBiieH B COOTBETCTBUU ¢ Pucynkom 3.2.
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Pucynok 3.2 — Monyns BBOJa quckpeTHbIX curianos MB110-16/1H

TexHuveckne xapaKTepUCTHUKH coriacHo Tabnuie 3.1.

Tabnuua 3.1 — rexauyeckue xapakrepuctuku MB110-16/1H

[ToTpebnsiemas moiHOCTh, BA, He Gonee 6

KonndecTBO TUCKPETHBIX BXO/IOB 16

HNutepdeiic cBsI3U ¢ KOMIIBIOTEPOM RS-485
MakcuMaibHasi CKOpoCTh 0OOMeHa 110 115200

untepdeiicy RS-485, 6ut/cex

[IpoToKOJI CBSI3U, UCTIONB3YEMBIN JIJIS OBEH; ModBus-RTU;
nepeaaun nHpoOpManun ModBus-ASCII; DCON
CreneHsp 3alIUTHI KOpITyca IP20

I"aGaputHbIC pazmepsl mpudopa, MM (63x110x73)=£1

Macca npubopa, kr, He 6oJee 0,5

Cpennuii Cpok ciy>K0bI, €T 8

3.1.1.3 MoayJib IMCKPETHOT 0 BHIBO/IA.

[Tpubop npenHazHaveH il yrpaBieHUs o0 curuaigam u3 cetu RS-485
BCTPOEHHBIMU JUCKPETHBIMU B3, UCMIONB3yEeMbIMU 7151 TOAKIIOUEHHS UCTIOTHUTEIBHBIX
MEXaHU3MOB C JUCKpeTHBIM ympaBierrneM. MY 110 paboraer B cetn RS-485 mo
nporokoiiam OBEH, ModBus-RTU, ModBus-ASCIl, DCON.

MYV 110 ue sBasiercss Mactepom ceTH, mo3TtoMy ceTb RS-485 nomkHa umertsb

Macrep cetu, Hanpumep, KOHTPOJLIEP.



MV 110-224.16K npencraBieH B COOTBETCTBUU ¢ Pucynkom 3.3.

Pucynok 3.3 - Monyns auckpernoro BeiBoga MY 110-224.16K.

3.1.1.4 IlporpaMMupyemMblii Joru4ecKuii KOHTPOJLIEP

KonTposnepst TTJIK308 MpeIHa3HAYCHBI TSt CO3/1aHus CHUCTEM
aBTOMATU3WPOBAHHOTO YIIPABJICHUSI TEXHOJIOTHYECKUM O00OPYIOBAaHUEM B DHEPreTHKE, Ha
TPAHCIOPTE, B T.4Y. JKEJIE3HOJIOPOXK- HOM, B PA3IMYHBIX 0O0JIACTAX MPOMBIIIJIEHHOCTH,
KUIUITHO-KOMMYHAJIBHOTO U CEJIbCKOTO XO3SICTBA.

KonTtpomiepsr moryt ObITh mpuMmeHeHBl st coznanus ACKYD B kauectBe
YCTPOMCTBA CO- MPsKEHUsT 000PYIOBaHUS C PA3TMUYHBIMU MPOTOKOJIAMU M UHTEpdeicaMu
nepenayu JaHHbIX.

Kontpomnepsr I1JIK308 MoryT ObITh MpUMEHEHBI Ha MPOMBINUICHHBIX O0BEKTaX,
MOJIKOH- TPOJBbHBIX PocTexHanzopy.

[IJIK308 mpemocTaBisieT TOJIB30BATENI0 BBIYUCIUTENBHYIO IIATHOPMY IS
paboThI BCTPO- €HHBIX aBTOMATHYECKUX MPUITOKCHU.

Jloruka paborer IDJIK308 ompenensiercs moTpeOuTeneM B mpoIiecce
MpOrpaMMHUPOBAHUSL KOH- TpoJuiepa. [IporpaMmupoBaHue OCYIIECTBISETCS C MOMOUIBIO
nporpammHoro odecrneuenus CoDeSys

[Ipu 5TOM MoOnEPAKUBAIOTCS BCE SI3BIKM MPOrpaMMUpOBaHus, ykazanHele B MOK
61131-3. JlokymeHTamus o paboTe ¢ mporpaMmmubiM obecriedeHrnem CoDeSys npuBeaeHa

Ha KOMIIAKT-AHUCKEC, BXOAAICM B KOMIIJICKT IIOCTaBKH.



IIJIK308 moxer pabotarh kKak B MHpoBOAHBIX (mocpenctBoMm FEthernet mopra,
MOJAACPKUBAIO- TMIEr0 CKOPOCTh oOMeHa paHHbMU 10 10/100 MoOwut/c), Tak u B
OecnpoBoAHBIX ceTAX (mocpenctBoM BkarodeHuss B USB-nopt kontpomnepa WiFi-
KOHHEKTOpa.

KonTpomnep IIJIK308 B cooTrBeTcTBHU ¢ Pucynkom 3.4.

viii:|t

Pucynok 3.4 — Buemnuii Bug [TJIK308.

OCHOBHBIE TEXHUUYECKHE XAPAKTCPUCTHUKHU IIPCACTABJICHHLI B Ta6HHHe 3.2.



Tabmuna 3.2 — ocHoBHBIE XapakTepuctuku [TJIK308

MapameTp

| 3HaveHWe (CBOWCTEA)

MutaHue

HaI'IpFIH{EHHE NMTaHWA NOCTOAHHOIQ TOKa

ot 10 go 30 B (HomuHanbHoe 24 B)

MoTpebnaeman mowHocTh, BT, He Gonee

4

MEcTOYHMK NUTaHKUA

ABTOHOMHBIW, K KOTOPOMY KOHTpONNEp Noakno-
JaeTcA kabenem ANUHON He Gonee 3 M

NocnegoBaTenkbHLIe NOPThI

KonuuyecTBO

8

Paztemsbl

RJ45

MopTel 1, 56,71 8
(nporpammHo NepeknoYasmble)

RS-232 (RxD, TxD, GND)

RS-485 (A(Data+), B(Data-), GND)

(

RS-422 (RxD, TxD, GND)
(
(

MopThl 2, 314 RS-232 (RxD, TxD, GND)
WHTepdelckl cBA3N
RS-485
KonuuecTeO oT 0 go 5 (B 3@aBUCUMOCTU OT peanusyemMoi npo-
rpammbl)
RS-232
KonudecTeo oT 3 0o 8 (B 2aBUCUMOCTU OT peanusyemoil npo-
rpammbl)
RS-422
KonuyecTeO ot 0 o 5 (B 23aBUCUMOCTM OT peanusyemoi npo-
rpammbl)
Ethernet
Konu4yecTBo 2
USB-Device
KonudecTeo 2

[anbBaHWYEeCKaA pasBA3Kka MHTepdencoB CBA3N

OTCYTCTBYET




3.1.2 O6opyaoBaHue ynpaBJjieHUs1 3aNI0PHO apMaTypoii

CornacHo panHbiM 1m.2.1 uw m2.4 Oynem paccMarpuBath 000pYyIOBaHUE,
MO3BOJIAIONIEE YIIPABIIATH 3alIOPHOM apMaTypOM CKATBIM BO31YXOM.

IIo pekomenpanmu OOO «Illaxta YeptuHckas-KokcoBas», 3aBOA-U3TOTOBUTEID
o0opy10BaHUs yIpaBieHus 3aABkkamu Obuia BeiOpana pupma OO0 «ODECTO-PDy.

OyHKIMOHAJIbBHAA CXEMa YIIPABJICHUS 3allOPHOM apMaTypoll B COOTBETCTBHUM C

ITpunoxenue b.
3.1.2.1 Bbi0op 3anopHOii apMaTypbl ¢ IHEBMONPHBO/I0M.
3aJBUKKA COCTOUT U3:
- IHEBMATHYECKHUI MPUBOJI;
- TaTYUK TTOBOPOTA;

- IOBOPOTHBIH 3aTBOP;

- IPUBOJI PYYHOT'O YIIPABIICHHUS.

3.1.2.1.1 MoBopoTHbie 3aTBOPHI Pupmbl OO0 «®ECTO-P®D».

Tpu Thna 3aTBOPOB:

VZAP — npuMeHEHHS B YCIOBUAX C TIOBBIIICHHBIMH TPEOOBaHUSAMH K
0€30MacHOCTH.
VZAS — HeWTpadbHbIX WM C1ab00 arpecCUBHBIX JKHJIKOCTEH M Ta30B B

MIPOMBIIIJIEHHOCTH, BOJOMOATOTOBKE, KOMMYHaJIbHOM XO3SICTRBE.
VZAF — 17151 CIIBHO arpeCCUBHBIX CPE/I.

[ToBOpOTHBIE 3aTBOPHI B COOTBETCTBUH C PUCYHKOM 3.5.



Pucynok 3.5 — IloBopotHsie 3atBOphl; a — VZAF; 6 — VZAP; B — VZAS.

VZAP npennazHadeHsl st pabOThl B TSXKEIBIX MPOMBIILIEHHBIX YCJIOBUAX TPH
aBTOMAaTHU3allMd HEMPEPBIBHBIX IPOILIECCOB, TAE MEepeKayuBaemasi cpela MNpeabsBIsSET
MOBBILIEHHBIE TPEOOBaHUS K MPUMEHSAEMbIM MaTepuaiaM, a TEXHOJIOTHUECKHM MPOoIece - K
pecypcy. llpenHa3zHaueH Ol OTCEUYEHHS M PETYJIHMPOBAHUSI arpECCUBHBIX KUIKOCTEH U
ra3oB, a Takke abpa3uBHBIX MOPOWIKOB U cycreH3uil. [loBopoTHeIil 3aTBOp VZAP Takxke
UJICAJICH MPU BBICOKOLUKIMYHOM PEKHUME pabOThI, YTO JOCTATOYHO YACTO BCTPEYAETCS B
XUMHYECKOW M TEJUTI0I03HO-O0YMa)KHON MPOMBIIUICHHOCTH, 3/1€Ch Ha TIOMOIIb MPUXOIST
JIBa CaMOCMa3bIBAIOIIUXCS TMOAIIMIHUKA Bajla. VZAP uaeanbHO MOAXOAUT ST pabOThI
npu Temmeparypax cBbime 110°C, a Takxke OONBIIMX TMepenagax TEeMIEepaTyphl.
JIONOTHUTENBHO BO3MOKHO IPUMEHEHNE KOPIIYCOB U3 JTUTON U HEPIKABCIOLIEH CTAJIEH.

OTtpacnu npuMeHEeHuUs :

- OxJ1axeHue BOJIbl B SHEPTETHKE;

- @apManeBTHKA;

- BomonoaroroBka ¢ naBieHuemM cpeabl 10 20 6ap;

- lHemmrono3Ho-0ymMaXkHasi TPOMBIIIIIICHHOCTB;

- XuMH4ecKasi MPOMBIIIJIEHHOCTD;

- HI/IHleBaH IMPOMBIINIJICHHOCTD W IIPOMU3BOJACTBO HAIIMTKOB.



[Ipeumyiiectna:

- [oaxoauT st GOJIBIIMHCTBA 3a7]a4 C OTCEUYEHUEM CpPElibl, OCOOEHHO C YacThIM
MIEPEKIIIOUECHUEM;

- OrpoMHbIi BEIOOp MaTepragoB U MOKPHITUN JUCKA U YILIOTHEHUS;

- BbIcokasi CTOMKOCTh K KOPPO3MM, TaKK€ M BHELIHSSA, 3@ CUET KaueCTBEHHOI'O
MOKPBITUS KOPITyCa;

- lononHuTeNbHBIE CHIELUATBHBIE TIOKPHITUS KOPITYCa;

- UnnuBuiyanbHbIE LIBETA KOPITyCa;

- Lenbubiit Banm, 1o DN400, KOpp0o3HOHHOCTOMKHMI W3-3a OTCYTCTBUS IUTU(TA
COEIMHSIOIIETO BaJl C JUCKOM;

- Hangexnas 3amuTa oT BhIAAaBIMBAHUS BBEPX MO0 OCH Baja;

- Ilokpeitue Ultralene TM ycroiiumBo Kk aOpa3MBHOMY HW3HOCY, YIapHBIM
Harpy3kaMm, OOJaZjaeT BBICOKOM XMMHUYECKOM CTOMKOCTBIO M  aHTUIPUTAPHBIMU
CBOMCTBAMHU;

- Pabouee naBnenue no 20 Oap;

- BO03MOXHOCTh BKJIEHWKM YIUIOTHEHHsS TMO3BOJISIET MCIOJIB30BATh 3aTBOP Ha
BaKyyMe;

- B3pbIBO3alIMIIIEHHOE HCTIOJIHEHUE.

VZAS — 6a3zoBas MOJeib MOBOPOTHOM 3aCIIOHKU JUISl OTKPBITHS/3aKPBITUS |
PETYIHPOBAHUS MOXKET OBITh MCIIOJIHEHA U3 caaMbl pa3HOOOpa3HBIX MaTepHayioB. Takum
00pa3oM OHa MOXKET OBITh MCITOJIb30BaHa B OOJIBITMHCTBE OTPACIICH MPOMBIIUICHHOCTH, a
TaK)K€ B KOMMYHaJIbBHOM XO3SIIICTBE U BOJIONIOATOTOBKE.

Tunuunbie 00JaCTH MTPUMEHEHHUS :

- 'opHO0OBIBaIOIIAs TPOMBIIIIIEHHOCTB;

- Henmtono3Ho-0yMaxkHasi IPOMBIIIEHHOCTD;

- ABTOMOOWIbHAS TPOMBIIIJIEHHOCTH;

- O6e3xupeHHbIe Cpeabl (KHCIOPOI, BOJIa BRICOKOW CTETICHH OYHUCTKH);

- CynocTpoeHue;

- [IHeBMOTpaHCIIOPT MOPOLIKOB U IPAHYI.

[IpenmymecTna:

- [TogxoauT 115t GOJBIIMHCTBA BAPUAHTOB PUMEHEHMUS;

- BpicOoKkas yCTOMYMBOCTbH K KOPPO3HH;



- Hagexnas 3amura oT NpoTeyex;

- Tokperrme Ultralene coating TM — mnpekpacHas HW3HOCOYCTOWYMBOCTS,
YIapONpPOYHOCTb, BBICOKAs XUMUYECKas CTOMKOCTh U aHTUIPUTapHbIE CBOMCTBA.

- Bo3MOXXHOCTB ynpaBiieHUs pa3IndHbIMA TUIIAMH IPUBOJIOB.

VZAF nonxonut mjis KOPPO3MOHHOAKTUBHBIX arpecCUBHBIX cpen. Taxxke s
0C000 YUCTHIX YCIOBUM, TAKUX KaK MPOU3BOJICTBO MOJYIPOBOAHUKOB U OMOMHKEHEPHUH.

O6nacTu IpUMEHEHU

- ArpeccUBHBIE XUMUYECKUE CPEBL;

- [IumeBast NPOMBILIIIEHHOCTD;

- Heprexumus;

- buorexnonoruu u papmaiieBTHKa;

- [Ipon3BOACTBO MOMYNPOBOJIHUKOB M BOJIa BHICOKOM CTETIEHH OYUCTKU;

- ['opHOOOBIBatOIIAS IPOMBIIIIIEHHOCTD.

IIpenmyiecrna:

- ['a30HEenpoHKIIaeMOCTh, BEICOKOE CONpOoTUBIIeHHE TudPy3uu;

- bnarogaps BbiHeceHHOMY (IaHIly MOKHO YCTaHaBJIMBATh HAa TPyOONpPOBOAAX C
W30JISIUEH;

- JlmutenpHbIN cpok ciykObI M3-3a HU3KOro u3noca PFA u PTFE.

- [ToxpeiTre PFA HagexHO 3apUKCUPOBAHO MEXAaHUYECKH Ha JIUCKE;

- Huzkuii Kpy TSIy MOMEHT;

- CrnieriuaibHOE UCTIOJIHEHUE JIJIS1 B3PBIBOOIIACHBIX YCIIOBHM.

OO61mue TeXHMYSCKUE XapaKTePUCTUKH CBEJICHBI B Ta0IuIry 3.3.

PaccmaTtpuBaem noBopotHsbie 3atBophl Y50 (Boga) u Y150 (MBC).

Tabnuna 3.3 — TeXHUYECKHE XapaKTEePUCTUKU TTOBOPOTHBIX 3aTBOPOB.

XapaKTepUCTUKU VZAP VZAS VZAF

Pabouee naBienue, <=16...20 <=16 <=16




Oap
Jnana3oH pabounx -40...200 -20...140 -20...200
temneparyp, ‘C
ATEX MoryT ObITh OTCYTCTBYET MoryT ObITh
UCI0JIb30BaHbl BO UCIIOJIb30BaHbl BO
B3PBIBOOITACHBIX B3PBIBOOIIACHBIX
cpenax cpenax

ITo ycnoBusim sxcrmyatanuu 1 ATEX gns AC TIBHC moaxonst moBOpPOTHbBIE

3atBOpbI THNa VZAP (Y150 — 6, AY50 — 4 ).

3.1.2.1.2 IIneBmaTudeckune npusoaa pupmel OO0 «DECTO-PDy.

[To uwmkny cpabaThiBaHUS TPUBOALI MOXHO pPa3lelUTh Ha OJHOCTOPOHHETO
NEUCTBUS U ABYCTOPOHHETO JEHUCTBUA.

[TpuBoABI OAHOCTOPOHHETO JAeUCTBUS. OCHOBHBIMU JOCTOMHCTBAMH IMOPIIHEBOTO
NPUBOJIa OJHOCTOPOHHETO JEWUCTBHUS SIBIISIIOTCS BO3MOKHOCTH COBEPILICHUS XOAa IOJ
JEUCTBHEM TIPY>KMHBI MPH OTCYTCTBUHU YIPABJISAIOMICH Cpeabl U OBICTPOJACHCTBUE TPH
BBITMIOJTHEHUH 3TOTO IKIa. K ero HemocrarkaM OTHOCUTCS HEOOXOUMOCTh UMETh MPUBO/T
YBEJIMUEHHBIX pa3MepoB Kak IO JjduHe (A7 pa3MenieHus TMPYKUHBL, OOBIYHO
MOCJIEIOBATENIbHO 3a TOPIIHEM), TaK M IO JAUAMETPY, MOCKOJIbKY TpPH MPSIMOM XOJe
MIOMHMO TI0JI€3HOM paOOTHl U MIPEOJIOJICHHS CHJI TPEHUSI HEOOXOIUMO MPEOJIONIETh YCUITUE
Ha C)KaTHe MPY>KUHBI Bo3BpaTa. To €cTh, €ciiy MoJ JaBICHUEM CKATOrO0 BO3AYyXa 3aKPbITh
3aTBOp, TO NPY’KUHA €TO CPAXKy OTKPOET.

[IprBOIBI ABYCTOPOHHErO AEHMCTBHSA. B MOpIIHEBBIX MPUBOAAX ABYCTOPOHHETO
JEUCTBUSL TIPSIMOM W OOpaTHBIE XOJbl COBEPIIAIOTCS TOJ JIaBICHHWEM YIPaBJISIONIEH
cpeabl. OHU UMEIOT HECII0KHOE YCTPOMCTBO, MPOCTHI B YIPABIECHUHU U dKcIuTyaTanuu. Ho
mpu paboTe Ha OMACHBIX MPOU3BOJCTBEHHBIX OOBEKTaX K O3TUM MPUBOJAAM MOTYT
MPEIbABIATHCS JIOITOJTHUTEIIbHBIE TpeOoBaHus, Hanpumep TaKoe: B
CJIydae aBapHMHOTO OTKJIIOYEHUS WIH OTCYTCTBHS YNPABIAIOLIECH Cpenbl apMarypa He
JOJ>KHA MEHSTh YCTAHOBJIEHHOIO JO 3TOr0 MOMEHTAa MOJIOKEHUSA. B Takux ciydasx
MPUBOJBI  BYCTOPOHHETO JEWCTBHS CHA0XAIOTCA CHEIUATBHBIMA  yCTPONCTBAMH,
oOecrnieunBaOMUMU  (UKCAIIUIO JOCTUTHYTOTO TOJIOKEHHMS, 4YTO, OJIHAKO, CBS3aHO C

YCJI0KHEHHEM KOHCTPYKIIMU NMPUBOAA.



https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B0%D1%81%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B0%D1%80%D0%B8%D1%8F

Jnsg  peanuzanuy HAIEr0 pELIICHUS UCIOJIb3YEM IIPUBOAA JBYCTOPOHHETO
NEUCTBUSL C YCIOXHEHHUEM KOHCTPYKIIMHM, a WMEHHO: CHa0»XaeM IMPUBOJI PYyUYHBIM
TyOnepom.

OTUM caMbIM PEIIMM BOIPOC YIPABIEHHUS 33JBHKKOW B MECTHOM PYYHOM
peKUME.

[Ipy nepexnoYeHHH 3aTBOpPa OTKPBITO/3aKPHITO B TIOJHEE JOCTATOYHO YyIja
nosopota 0..90°,

JIBa THma MHEBMONIPUBOIOB:

- DAPS;

- DFPB.

[TueBmarnueckue npuoabl DFPB He paccmaTtpuBaeM. OHU POU3BOISATCS TOJIBKO
B OJJTHOCTOPOHHEM JICHCTBUMU.

HenonxnonoBopoTHbIe THeBMaTUueckue MpuBoibl DAPS n1BYCTOpOHHETO ICUCTBUS
CO BCTPOCHHBIM PYYHBIM JYOJIEPOM.

OcCHOBHBIE XapaKTEPUCTUKU B COOTBETCTBUHU ¢ Tabmuien 3.4.

[TapameTphl okpy>karorieii u pabouel cpeibl B COOTBETCTBUHM ¢ Tabmuien 3.5.

XapakTepuCTUKHU MTPUBO/IA B COOTBETCTBUU € Tabnuien 3.6.



Tabnuna 3.4 — OCHOBHBIC XapaKTEPUCTUKH THEBMATHYECKUX MpruBooB DAPS.

Pa3zmep 106...0360 \ 0480...1920
DyHKIMA IPUBOJA JIBYCTOPOHHETO IEUCTBUS
[Tomoxenue MoHTaXa JIro6oe
Vroa nosopota (°) 90
[TpucoenuuurenpHas pe3pda G1/8 | G1/4
Jlnama3zoH HaCTPOMKH mostokeHus B 0° -
)
Jlnana3oH HaCTPOUKH moji0xkeHus B 90° +/- 2
)
Hanpanenue 3akpbiTus 3akpeiBaeTcs Brpaso (R)
MAN Co BCTPOEHHBIM PYUYHBIM Ty0JIepOM

Tabnuia 3.5 — mapameTpsl OKpykaroiei u padbodeit cpebl.

PaGouas cpena Ocy1ieHHbIH, GUIBTPOBAHHBIN CHKATHIN BO3IyX C
MacJoM Ui 6e3 ¢ TOYKOM pOoCkl HE MEHEe YeM Ha
10 rpaycoB HUXKE TEMIIEPATYPBI OKPY>KaIOIIEH
Cpellbl.
PaGouee naBnenue, 6ap 2,5...7
TemmepaTypa OKpyKarmieil cpeabl, -20...80
°C
Kiacc 3amute! ot koppo3uu CRC 3
Mapxkupoka CE EU
MapxkupoBka ATEX I12GD ¢ X
Oxkpyxkaroias Temneparypa 1o -20...60
ATEX, °C
HuszkoTteMnepaTypHo€e UCIIOJTHEHHUE, -50...60 (ucnonHenue T6)
°C

Tabmuma 3.6 — XxapaKTepUCTUKH MPUBO/IA.

Pazmep 0106 | 0180 | 0240 | 0360 | 0480 | 0720 | 096 | 144 | 1920
0 0
[ToTpebiienne 504 | 8,64 12 17 24 25 48 53 96
BO3JTyXa, JI/ITUKII
[Tpucoequuurensunl | FO50 | FO71 | FO71 | FO71 | F101 | F101 | F12, | F12, | F14,
i pimanery 7 0 0 0 2 2 F14 | F14 | F121
6

OcHoBHOe paznuure mpuBojgoB DAPS: pasMep (mpucoeauHCHHBIH (JiaHeln),

MapKHUpPOBKa, TEMIIEPATYPHOE HUCIIOJHEHHUE.

Cornacno T3: Beioupaem mapkupoBky ATEX ¢ ucnonnenuem T6, a pazmep uem

MCHBIIC, TCM JIYy4IIC MW JCHICBJIIC. CHCI[OB&TGJII)HO BI)I6I/IpaeM HGHOHHOHOBOpOTHBIﬁ




npuBox DAPS-0106-R-FO507-MAN-T6, B COOTBETCTBUU C PUCYHKOM 3.6.
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Pucynok 3.6 — Buna u pa3Mepbl HEIOJIHOIOBOPOTHOI'O MTHEBMATUYECKOT'O TTPUBO/IA
DAPS: H3-20, D1-50, D2-70, SW1-17, T4-19,3, D3-M8, D4-M6, T2-9, T1-12, L1-404,
L2-119, L3-286, L4-155, H2-44,8, D5-180, B1-83,3, D7-17.

3.1.2.1.3 Jatunk noBopota pupmbl OO0 «PECTO-PDy.



TuIbl JaTYNKOB MOBOPOTA B COOTBETCTBUU C PUCYHKOM 3.7.

ITo TemmiepaTypHOMY JHAITa30Hy MOAXOAUT TOJBKO THI JaTdyuKa moBopota SRBF

PucyHok 3.7 — TUnbI JaTYNKOB TOBOPOTA.

¢ ucrnoaueueM T6.

3.1.2.2 IIneBMOOCTpPOB.

- DAPZ Bnox garynKkos ansa MexaHuyeckui nepe- -25...+85°C
> 0NPOCa KOHeYHBIX NONO0- | KAKYAWMHCA
HEHUA , NPAMOYTONbHLINA
AWU3anH WHAYKTHBHbIA H3
AS-UHTepdeirc
DAPZ Bnox garuunKkoe ana MexaHuyeckuit nepe- -25...+100°C
ONPOCa KOHeYHBIX HNYA0WMUHCA
NONOMEHHI , KPYrNbIA
AM3anH MHayKTHBHbIA H3 -25...+70°C
unu HO HOHTaKT
SRBF BnoK paryunkoe gna MexaHuyeckui nepe- -25...+80°C
0NPOCa KOHEYHbIX NO- HNOYA0WMUHCA
NOMEHHA -50...+60°C
(ucn. T6)
SRAP Bnok aHanorossix aar- Naryuk Xonna -20..+80°C
uiHos Ans onpegenenna | (C dyHrumei obyuerns)
NONOMEHWA NPHBOAA
SRBP Bnox patunKkoe ana [epKOHOBBIH -20..+80°C
0npoca NonoKeH!s HO/ nepexrnaHoi
NPUBOAA ANCHPETHbINA HOHTaKT
QH-DR-E Bnox garyukoe Mexanuueckui -25..+80°C
ANR ONPOCA HOHEYHBIX
}' p NONOKEHH MHAYKTHBHbI -25...+85°C
[HeBMaTHYECKUA -10..+60°C
3/2-pacnpepenutent
HOPMaNbHO 3aKPbIThIA




Pucynok 3.8 — nueBmooctpos tuna VTUB.

OCHOBHBIE XapaKTEPUCTHUKU:

- Pacxox 200 ... 1000 n/muH;

- [llupuna 20 mwm;

- BeicTpopa3zbemusblie coenunenus 4, 6, 8, 10 mwm;

- UnpuBH1yanbHOE 1 MHOTOIOJIIOCHOE JIEKTPUYECKOE MOKIIOUCHNUE;

- Hanpsixenue 12 V DC/24 V AC, 24 V DC, 110 V AC, 230 V AC;

- laBnenue -0.9 ... 8 6ap;

- Knacc 3amuter IP65;

- [TonycTBIKOBBIE pacIpeIeIIUTENH;

- C 3JIeKTpOyYIpaBICHUEM, TUJIOTHBIE, THEBMAaTUUECKUI MTPYKUHHBIN BO3BPAT;

- MOHTaXHBIN KOJUIEKTOP, METAJNIMYECKUH.

3.1.2.3 IlneBMONIPUBO/ yIPABJIEHUSI.

CornacHo ommcannem mHEBMOTpUBOOB (11.3.1.2.1.2) mus peanuzanmu QyHKITUN

yIpaBJIeHHAs UCTIOIB3yeM mHeBMotpuBoA Tuma DFPB-20-090-F04, cornmacao Pucynka 3.9.



Pucynoxk 3.9 - nueBmonpuso tuna DFPB.
3.1.2.4 llpenBapureabHblii GUIABTP.

[Mpensapurenbhbiii pruistp LF-1\4-D-5M-MINI, B cootBercTBUM ¢ Pricyrkom 3.10.

5
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Pucynok 3.10 — npenBapurenbubiii puiabTp cepun LF.

OCHOBHbIE XapaKTEPUCTHUKU:

- [IpucoenuuutensHas pe3pba M5, M7, G1/8, G1/4, G3/8, G1/2, G3/4, G1;
- [Ipucoenunenne nmoa Tpyoxy 4, 6 M,

- Pacxon Bozmyxa 170... 16000 n/muH;

- JlaBnenue 1..16 Gap;

- TorkocTs GpunbTpammu 5 MKM u 40 MKM.

3.1.2.5 ®uabTp TOHKOI OYHUCTKH.



®unbTp ToHKOH ouricTku LFMB-1\4-L-5M-MINI, B cootBercTBru ¢ Pucynkom 3.11.

Pucynok 3.11 — ¢unstp TOHKOMN ouncTku cepun LFMB.

OCHOBHBIE TTapaMETPHI:

- MakcumainipbHOE J1aBiieHue - 12 6ap;
- Pacxon Bozayxa - 500-1750 n/muH;
- CternieHb GuibTparuu - 1 MKM;

- Bxon/Beixon - G1/2.

3.1.2.6 ®uabTp-cenapaTop.

®dunsTp-cenaparop 1/4" Mini Inline Air Filter Water Separator, B cooTBeTCTBHH C

Pucynkowm 3.12.



Pucynok 3.12 — punbTp-cemapartop.

3.1.2.7 O0paTHbIii KJIanaH.

OoOpatHsiii k1aman H-1/4-B, B cooTBeTcTBUH ¢ Prcyrkom 3.13.

Pucynok 3.13 — oOpaTHbIii kianan cepun H.

3.1.2.8 MaHnomeTp.

MaHoMeTp 3JEeKTPOKOHTaKTHBIN curHanusupytomuii [IM2010Cr npousBoacTBa

OAO «Manotomb» B cooTBeTcTBHM ¢ PrcyHkom 3.14.



Pucynok 3.14 — Manometp JAM2010Cr.

TexHuueckue mapameTpsl npudopa:

- InameTtp xopmyca: 100 mm;

- Knacc Tounoctu: 1,5;

- Pabouas temneparypa okpy:xatomiei cpenbl: ot —50 g0 +60°C;
- Crenienp 3amuThl: IP53;

- Ucnionnenue xopryca: ¢ 3aJHUM (priaHueM;

- llITynep: panuaneubiii pe3pdba M20x1,5.
3.1.2.9 AncopOuuoHHbIi OCYyIIUTEb.
Ancopburonssiii ocymutens HL R012, B cootBeTcTBUM ¢ Pucynkom 3.15.

g

!

Pucynok 3.15 — agcop6rmonnslii ocymuTtenas Bo3ayxa HL R0O12.

3.1.2.10 Kommpeccop.



Komnpeccop DK 50 2V/110 Dry B cooTBeTcTBHM ¢ PucyHkom 3.16.

Pucynoxk 3.16 — Komnpeccop DK 50 2V/110 Dry.

XapaKkTepUCTUKHU:

- TPOM3BOJUTEIBLHOCTH (71/MuH): 140;

- obbem pecusepa (i1): 110;

- ypoBeHb myma (110): 52;

- Bec (kr): 93;

- rabapursl (JIxIIxB): 120x71x100;

- OCYIIUTENh BO3JyXa: €CTh;

- TOYKA BBITIAJICHUSI POCHI: - ZOOC;

- IIYMOITOTJIOIIAOIINN KOXKYX: €CTh;

- pabouee naBieHue: 5-7;

- mHampsbkenue nutanus (B/I'm): 230/50;
- 3JeKkTpuyeckas MomHocTh (kBT): 1,1;

- OTCACBHIBAIOLIHI arperar: Her.

3.1.2.11 CoeauneHnue.

Jlnst coenuHEeHUs BCEH CHUCTEMBI OYIyT MCIOJB30BaHBl (PUTHHTH, TEPEXOTHUKH,
¢droporutacroBast Tpyoka pupmer «DECTO». 310 mo3BoauT 0Ooiee TOYHO MPOU3BECTH
MOHTa)KHbIE PaOOTHI.

3.1.3 KouTposibHo-u3MepuTeJIbHbIe MPUOOPHI



B cootBercTBUUM ¢ m.2.1, m.2.2 U TEXHUYECKOTO 3aJaHHUS MPOEKTa HEOOXOIUMBI
KOHTPOJIbHO-U3MEPUTENbHbIE TPUOOPHI:

- patumk abcomtotHoro nasinenuss MBC Bo BxogHOM TpyOOmpoBoIE;

- pacxogomep MBC B0 BXogHOM TpyOOIPOBO/IE;

- JlaTYMK JaBJ€HUsS B BOJOHAIIOPHOM Oake;

- JlaTYMK JaBJ€HUE B HArHETATEIbHOM I'a30MpPOBO/JIC;

- naryuk temnepatypsl MBC Bo BXOJAHOM TpyOONpOBOJE;

- JIaTYUK TeMIIepaTyphl HA YJIHIIE U B IOMEILECHUU;

- naruuk MeraHa B MBC Bo BxonHoMm Tpy6onposoae I[IBHC;

- JIaTYUK METaHa B MAIIMHHOM 3aJI€;

- M3BeuaTelNb IJIAMEHHU MOXKAPHBII;

- CUCTUYHK FOpSI‘ICﬁ BOJHI.

3.1.3.1 JaTumuk adcoaTHOro aasjennss MBC Bo BxogHOM TpyOonmpoBoe.

Hnst xoHTponst abcomotHoro nasinenus MBC Bo BxomHoM TpyOompoBoje

UCIIONB3YeTCs JaTuuk adcomoTHoro napineHus MUJIA-JIA-15-Ex-064, B cOOTBETCTBUU C

Pucynkom 3.17.

Pucynok 3.17 — Jlatuuk abcomoraoro maBiaeHus MUJIA-JIA-15-Ex-064

VYcerpoiictBo u paborta. JlaTumk mpenacTaBiseT cOOOW €IWHYI0 KOHCTPYKITUIO:
MEepPBUYHBINA MpeoOpaszoBatens (TEH30MpeoOpa3oBaTesib) 0ObEIMHEH B OJHOM KOPITyCE C
AJIEKTPOHHBIM OJIOKOM (BTOPHYHBIM TpeoOpa3oBaTesieM). YTPOIIeHHAass KOHCTPYKTHUBHAS

cxema aaTurka adcomorHoro maBineHuss MUJIA-JIA-15 noka3ana Ha pucyHke 3.18.
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Pucynok 3.18 — Cxema natumka adcomtorHoro nainenuss MUJIA-JIA-15 .

1 - Mrynep, 2 - pabouas mosoCcTh, 3 - MeMOpaHa C KECTKO 3aKPEIUIEHHBIM
KPUCTAJZIOM  TIOJYNPOBOJHUKOBOTO  YYBCTBUTEIBHOTO JJeMeHTa 4, KOHTaKTHBIC
IUIOIIAJKH KOTOPOTrO aJIOMUHUEBBIMM TPOBOJHUKAMH COEJUHEHBl C BBIBOJAMH
KOJUTIEKTOpa 6, KOHCTPYKTUBHO 00pa3yloT TeH3onpeodpazoBarelnb. TeH3onpeoOpazoBaTeb
yepe3 BBIBOJBI KOJIEKTOpa 6 3JIEKTPUYECKH MOAKIIOYEH K AJIEKTPOHHOMY OJOKYy 7, a
BBIXOJ] DJIEKTPOHHOTO OJIOKAa - K BBIXOAHOMY pa3zbEMy JaTudKa 8, YCTAaHOBJIEHHOMY Ha
OCHOBaHUU 9. DJEKTpOHHBIA OJIOK 3alIUIIEH OT BHENIHUX BO3JEHCTBHI KOXYXOM 5.
JlonoJHUTENbHAS 3alUTa OT BJIATH, BOJAbI U MbUIA OCYIIECTBISETCS F€PMETUZUPYIOIIUMU
MPOKJIaJIKaMH, OJIHA M3 KOTOPBIX 12 yCTaHOBJIEHA Ha KOpIyce JarTdyuka, a napyras 14
MEXIy pa3beMHbIMU YacTamu coeauHutenss DIN C. KoHcTpykuusi repMeTu4HoO-
M30JIMPOBAHHASI OT OKPY>KAIOLIEW Cpebl MOJIOCTH 13, UTO UCKIIIOYAET BIMSHUE AABJICHUS
OKpYy>Karoliei cpenibl (aTMOCc(EepHOro JaBJICHHS) Ha BEIXOIHON CUTHAN JaTYMKA, KOTOPHIN
B CBOIO OYepe/Ib MPOIMOPIIMOHAICH BEJTMYMHE TaBJICHUS B paboueli MoJIocTH 2.

Jlatunk aGcomotHOro maBineHuss MUJIA-JIA-15-Ex-064 sBnsercss JaTdukoM ¢
U(POBBIM  BBIXOAHBIM CHUTHaJOM (u3udeckoro ypoBHsS wuHTepdeiica RS485 ¢

nporokosioM oomeHa Modbus.



TexHuueckne xapakTepUCTHKU AaTyuka abcomtotHoro nasinenuss MUJA-IIA-15-
Ex-064:
-  Bepxuue mnpezaenbl U3MEpeHUs C HUKHUM MPEAEIOM H3MEPEHMs, PaBHBIM
nymo (MIla): 0,04; 0,06; 0,1; 0,16; 0,25; 0,4; 0,6; 1; 1,6; 2,5; 4; 6; 10.
- Ilpenensl U3MEpEeHH TaTUNKOB C HUKHUM IIPENEIOM U3MEPEHHUs, HE PaBHBIM
nymo (MlIla): 0,08- 0,2; 0,1-0,5; 0,15-0,75; 0,1-1,0; 0,2-1,0; 0,4-2,0; 2,2-5,5; 2,8-7,0.
- Tun unrepdeiica: RS-485.
- IIpotokon: Modbus.
- JlomyCTHMBIH THana3oH U3MEHEHHs HanpskeHus nutanus (B): 4,5-12.
- Tlotpebnsemblii TOK B peskume uzmepeHust (MA): 5.
- XapaKTepucTUKH UCKPOOE30MaCHOCTH U B3PHIBO3AIIUILIEHHOCTH:
- MakcumanbHoe BxogHoe Hanpspokenue Ui, B: 12,
- MakcuManbsHbIN BxogHoH Tok 11, A: 0,34.
- MakcuManbsHas BXoaHas MouiHocTs Pi, Br: 1.
- MakcumainbHast BHyTpeHHsa eMkocTh Ci , Mk®D: 1,2.

- MakcuMainbHasi BHyTpeHHsI HHAYKTUBHOCTH Li, Mx['H: 10.

3.1.3.2 Pacxoaomep.

Hns  koHTponsi oOvéMHOro pacxona MBC Bo BXxomHOM TpyOoOImpoBoOe

ucrnosb3yercst BuxpeBoit pacxomomep TUPIC-100-I-V2-®-1.6-Ex, B COOTBETCTBUHU C

pucysnkom 3.19

Pucynok 3.19 — Buxpepoii pacxogomep TUPOC-100-I"-Y2-D-1.6-Ex.

[TpuHuun paboThi:



B npeoOpasoBatene peain3oBaH BUXPEBOM METOJ HW3MEPEHUs] pacxoja.
HaGeraromuii moTok raza Ha Tene o0TeKaHus pa3feisercs U o0pa3yeT BUXPH, TOOUEPETHO
CPBIBAIOLIUXCSI C MPOTHBOMOJIOKHBIX CTOPOH Tena. Yactora oOpa3oBaHUsS BHUXpel 3a
TEJIOM OOTEKaHWs MPOMOPIMOHAIbHA CKOPOCTH TOTOKAa JIBIXKYILEUCS  CpPEeJbl.
UyBCTBUTENBbHBIA AJIEMEHT BOCHPUHUMAET YAaCTOTY CpbIBa BUXpEHl M mpeoOpaszyeT uX B
ANEKTPUYECKUI CUTHAJ, KOTOPBIM MOCTYIAET B AJIEKTPOHHBIN OJIOK. DJIEKTPOHHBIN 010K
nocjie ycuiaeHus, (QuibTpanuu, MpeoOpa3oBaHUl U MPOTPaMMHON 00pabOTKU 3TOro
curHana ¢opMupyeT BBIXOJAHBIE CUTHAJIBI ITpeoOpa3oBaTels pacxo/a.

TexHuueckne XxapaKTepUCTUKH:

- Ilpenen oTHOCUTENBHON MOTPEIIHOCTH B IMana3oHe pacxo 0B oT Qmin 10 Qt
—=+ 1,5%, B quana3one pacxoaoB oT Qt 10 Qmax - £+ 1,0 %.

- JlomonHuTeNbHAs MPUBEACHHAS TMOTPEIIHOCTh MpeoOdpa3oBaHus IU(POBOTO
BBIXO/JIHOTO CUTHaJIa B TOKOBBIN curHai 4-20MA He nipeBbimaet +0,15%.

- JInanmazoHsl U3BMEPEHUS pacxo/ia (v/4): Qmin — 120; Qmax — 2200.

- IlpeoOpa3oBarenb pacxofa HUMEIOT CIEAYIOIIHNE 3ICKTPUUYECKUE BBIXOIHBIC
CUTHAJIBI:

- YHUCJIOMMITYJIbCHBI CHUTHaj C II€HOM HMMIyJbCa B 3aBUCHUMOCTH OT
TUTIIOpa3Mepa npeoOpaszoBatesisi pacxoja v mapaMeTpoB U3MEPSIEMON Cpebl;

- 1mudpoBoii Beixo ¢ uHTEpdeiicom RS 485 (mpotokoa ModBus RTU);

- TOKOBOM BbIX0d 4 — 20 MA (B BUJIE€ OIIIUN).

- AMmiuryaa uMIyJbca Ha CONPOTUBICHUU Harpy3ku 1 kOM U HalpsyKEHHUH
nutanus 30 B - He menee 10 B, qimutenbHOCTh UMIyJibca - He MeHee 0,4Tu, mc.

- lludposoit BbIXOH mpeobpazoBatens pacxona ¢ wuHTepdeiicom RS 485
nepeaeT Caeayronue JaHHbIE:

- 3HAYEHUS U3MEPEHHOTO pacxoja B M3 /4 uiu B JI/c;
- JUTUTENBHOCTh BBIXOJIHOIO UMITYJIbCA B CEKYH/IAX;
- NEPUO/1 BBIXOAHBIX UMIYJbCOB B CEKYH/IAX;
- BEC BBIXOJHOTO UMITYJIbCA B JIUTPAX;
- BpeMsi JeMII(hUPOBAHUS B CEKYHIAX.
- Tlonwsiii cpegHmil CpoK CIyKOBI MpeodpaszoBartens pacxoaa He MmeHee 12 ser.

3.1.3.3 JaTuuk JaBJIeHUS B BOJOHAINIOPHOM Oake.



Jlns u3MepeHus JdaBi€HUS B BOJOHANOpPHOM ©Oake W B HarHeTaTeIbHOM
ra3orpoBojie UCTONIB3YI0TCs AaTunku nasinenuss MUJ{A-/IN-15-Ex-064, B cOOTBETCTBUU C

pucynkom 3.20.

Pucynok 3.20 — [latuuk nasnenus MUJIA-JI1-15-Ex-064.

TexHuueckre XapakTEepUCTUKHU JaTyuka abconmotHoro aasienus MUJIA-/IN-15-
Ex-064:
- Bepxuue mnpezgenbl U3MEpeHUs C HIKHUM TMPEIEIOM HM3MEPEHHs, PaBHBIM
ayiio (MIla): 0,01; 0,016; 0,025; 0,04, 0,06; 0,1; 0,16; 0,25; 0,4; 0,6; 1; 1,6; 2,5; 4; 6; 10;
16; 25; 40; 60; 100; 160.
- Tun unrepdeiica: RS-485.
- IIpotokoin: Modbus.
- JlomycTHMBIi 1rana3oH U3MEHCHHS HanpsokeHus nutanus (B): 4,5-12.
- TloTpebnsemsIii TOK B pexkume u3mepeHus (MA): 5.
- XapakTepuCTUKH UCKPOOE30MaCHOCTH M B3PHIBO3ANTUIIICHHOCTH
- MakcumanbHoe BxoaHoe Hanpsikenue Ui, B: 12.
- MaxkcuManpHbli BxogHou Tok 11, A: 0,34.
- MakcuManbHas BXoaHas MoiHocTs Pi, Br: 1.
- MakcumainbHast BHyTpeHHss eMKkocTh Ci , MKD: 1,2.

- MakcumainbHast BHyTpeHHsI nHIyKTuBHOCTD Li , Mmx['H: 10.

3.1.3.4 laTyuk TeMnepaTypbl HA yJHIie U B IOMEIIeHUH.



I[JISI HU3MCPCHUA TCMIICPATYPhI HA YJIMIC W B IMOMCHICHHUH HCIIOJB3YCTCA NATYHK

temrepatypsl JJTC3005-PT1000 pupmsl OBEH, B cootBeTcTBUM C prucyHKOM 3.21.

Pucynok 3.21 — natuuk temnepatypsl ITC3005-PT1000.

XapakTepucTuKa:

- BpIxonHOM CUTHAI: COTPOTUBJIEHUE.

- Jluamason pa6ounx Temmeparyp: -50°C .. 100°C.
- Knacc gomycka: B.

- Cxema BHYTPCHHHUX COGI[PIHCHI/IIZ IMPOBOAKOB: IBYXIIPOBOAHAA.

3.1.3.5 laTuuk Temnepatypsi MBC Bo BxogHOM TpPyGOonmpoBoe.

Jns w3Mepenust temneparypsl MBC Bo BXOJHOM TpyOOIIPOBOJE HCIOIB3YETCS
tepmometp conpoTusieHuss TCIIT 101-010-Pt100-B3-8-160, B cOOTBETCTBUU C pUCYHKOM
3.22.

Pucynok 3.22 — repmometp conpotusienuss TCIIT 101-010-Pt100-B3-8-160.
XapakTepucTuKa:

- Jlnanason paGounx Temmeparyp: -50°C .. 150°C.



Homunansnoe ycinosuoe aasnenue (MIla): 6,3.
Bpems Tepmudeckoin peakinuu He npesbimaet 20c.
Marepuan 3ammtHOrO Yexiua cranb 12X 18H 10T.

MeX1oBepoYHBIii HHTEPBAT — 2 TOJA.

3.1.3.6 latuuk metana B MBC Bo Bxoanom Tpyoonposoae IIBHC.

s mamepennst koHueHtpauun MBC Bo BXOJHOM TpyOOIPOBOJIE HUCTOIB3YETCS

natynk metana WOELKE GMM 01.13, B coorBeTCTBUM ¢ pUCYHKOM 3.23.

Pucynoxk 3.23 — Jlarunk merana WOELKE Monimet GMM 01.13.

XapaKkTepUCTUKHU:

B3peiBoOe3onacHocTh Kiacca uckpo3sammumennocty | M1 Ex ia | Ma.
Juamnazon uamepennii 0,0...100,0 Vol % CH4.

[TpuGop NpUMEeHsIeTCSl B Ta300TCACHIBAIONINX YCTAHOBKAX.

[TpuHIATT U3MEPEHHSI: TEIIONPOBOHOCTD, TU(Py3HOHHAS TI01a9a Ta3a.

JIuToil  MeTalIMYEeCKUM  KOpPHyC MpeAHa3HaueH g paboTel  Npu

IMOBBIMICHHBIX HAI'PY3KaX B IIaXTaX U IIPOMBIIIIICHHOCTH.



- Apantep ¢ auddy3uoHHBIM 3a00pPHUKOM ra3a U KaJluOpPOBOUYHBIM BBOJOM
(OMIIMOHANBHO).

- 3alMIIeHHBIM  MAaTEeHTOM  MPUHIMUI  KOMIIGHCAIIMUM  BJIQXHOCTH U
TEMIIepaTyphbl, 0OECIEUNBAIOITUHN MTOBHIIIIEHHYIO TOYHOCTh U3MEPEHUM.

- BcrpoeHnHas B JaT4MK cucTeMa KOMIIEHCAIIUU JaBJIeHUs! (OMIIUOHAIIBHO).

- HacTtpauBaemsblii 1uana3oH BBIXOJIHBIX CUTHAJIOB.

- Bce HacTpoiiku W ONpOC BBICTABICHHBIX 3HAYCHUW MPOU3ZBOASATCA MPU
3aKPBITOM KOPITYCE€ MAarHUTHBIM KapaHJallloOM WJIU C KJIaBUATypPHI.

- DIEeKTPOHHBIN 3alIUTHBIN KO MPOTUB HECAHKIIMOHUPOBAHHOTO JIOCTYTIA.

- CamoamnarHoctuka ¢ BBIBOJOM MH(MOpMALUK O paboTe Ha AUCIUICH.

- TecT BBIXOJIHBIX CUTHAJIOB MPU UMUTUPOBAHHBIX KOHIIeHTpanusx CH4.

- BpiObop Mexay HOPMHUPOBAHHBIMU  BBIXOJHBIMU  AHAJOTOBBIMH  WJIH
1M (POBBIMU CUTHAJIAMHU (OTIIIUOHATIBHO).

- JIBa BCTPOEHHBIX TEpEeKIroUaTes (peje Wid OnTomnapa) ¢ pPeryiupyeMbIMU
oporaMH NepekiitoueHus B npudope .Monitor.

- Kiacc 3amutel kopryca - [P65, 6i10ka cencopa - IP52.

3.1.3.7 laTuyuk MeTaHa B MAaIlIMHHOM 3aJIe.

Jlns usmepenus koHueHtpaunn MBC B MallMHHOM 3ajie UCIHONB3YETCS JaT4YUK

merana WOELKE GMM 01.03, B cooTBeTCTBHM ¢ pUCYHKOM 3.24.



Pucynoxk 3.24 — Jlatunk merana WOELKE Monimet GMM 01.03.

XapaKTepPUCTUKH:

- B3speiBoOe3omnacHocTh Kiacca uckposamuinennoctn | M1 Ex ia | Ma.

- Huanazon uzmepenutii 0...5,00...100,0% CH4.

- Ilpunnun uzmepenus — repModhPeKT / Terionepeaaya.

- 3ammTa BBICOKOYYBCTBUTEIIBHOTO JaT4yMKa MpU OONBIIUX KOHIIEHTPALIMSX
MeETaHa.

- Merannuueckuid MbUIE -  BIArO3alIMIICHHBIA KOPHYC MpPEaHAa3HAYEH
CHEIUATBHO ISl pa0OTHI B YTOJIBHBIX IIAXTAX U MPOMBIIIICHHOCTH.

- KomneHcanus temnepaTypsl Cpelibl U BIAKHOCTH.

- Pesynbrathl u3amMepenuii 00pabaThIBAIOTCS MUKPOKOHTPOJIIEPOM.

- HacTtpanBaemsblii 1uana3oH BBIXOJIHBIX CUTHAJIOB.

- 4-X pa3psiIHBIA TUCIIJIEH C MOJICBETKOM.

-  Bce HacTpoliKM H OIPOC BBICTABICHHBIX 3HAYCHUN MPOU3BOASTCA IIPU
3aKPBITOM KOPIYCE MAarHUTHBIM KapaHalIoM.

- DIEKTPOHHBIN 3alIUTHBIN KOA MPOTUB HECAHKIIMOHUPOBAHHOIO JIOCTYIA.

- CamMoamarHoCTHKa ¢ TTIOKa30M WH(OPMAITMU O HETIOIaAKaX Ha JUCIUICE.

- TecT BBIXOIHBIX CUTHAJIOB TP UMUTUPOBAaHHBIX KOHIIEHTpauusax CH4.



- BpiOop Mexay HOPMHPOBAaHHBIMH BBIXOJHBIMH  AHAJIOTOBBIMU  WIIH
IU(POBBIMU CUTHAJaMU (OMLIMOHAIBHO).

- JlBa BbIXOAa C peryjaupyeMbIMU IOpPOraMU MEPEKIIOUeHUsl (OMUHUOHAIBHO
onToIapa Uiy pesie B mpudope tuma Monitor).

- Kuacc 3anutel kopmyca [P65, Cencopa IP52.

3.1.3.8 U3Bemarenb IJIaMeHH MOKAPHBIIA.

Jlna onosewieHuss o Bosropannu Ha tepputopun [IBHC uncnons3yercs u3Beniaresnsb

riamenu noxkapHbiid « Tronbmany UII-330-11-1 kox 1-1, B cooTBETCTBUM ¢ prCYHKOM 3.25.

Pucynok 3.25 — M3Bemniarens rmiaMenu noxkapHsiid « Tronbman» WUITTT-330-11-1.

XapaKkTepUCTUKHU:

- Tun uzBemarens: 4-X MPOBOJHBIMN.

- KoHctpykums ussemaressi: CoO BCTPOCHHBIM 3JIEMEHTOM.

- JluanazoH peructpupyemoro uznydenus: 1o 4,4 mxm (MK).

- JlampHOCTH OOHApYKEHUSI TECTOBOTO OOHAPYKEHHS TTOXKapa: 25 M.
- Hanpsbxenue nuranus (B): 8..28.

- Cremnens 3amurtsi: 1P65.

- JluanasoH pa6ounx temmeparyp: -40°C .. 50°C.



3.1.3.9 Cuerunk ropsiueii BoJnbl.

I[JIH moacucTa HCHOJ’IBSy@MOﬁ BOAbI B BOAOHAIIOPHOM Oake HCIIOJIB3YCTCA CHCTYUK

ropstueit Bojibl CKb40, B COOTBETCTBUU C PUCYHKOM 3.26.

Pucynok 3.26 — CueTtunk ropsueit Boasl CKb40.

Texunueckue XAPAKTCPUCTUKH B COOTBCTCTBUHU C Ta6HHH€ﬁ 3.7.

Tabmuma 3.7 — Texunueckue xapakrepuctuku CKb40.

Homunaneneriit auamerp | DN | mm | 15 20 25 32 40 50
HomuHanbHbIH pacxo Qn m’h| 1,5 2,5 3,5 6 10 15

MeTtpoaorudeckuii Kinacc C
MakcumManbHbIi pacxoa | Qmax mih| 3 5 7 12 20 30
IepexomHblit pacxoq Qt m3/h | 0,015 | 0,02 |0,030|0,045|0,055| 0,06

MunuMasbHBIH pacxon | Qmin m°/h | 0,012 (0,015 0,023 | 0,03 |0,035 | 0,045

HomunansHoe gaBsiaenue [ PN | MPa 1,6

Makc. TemnepaTypa t °C 40PRC) 1 9o(PRAY




3.2 OcHOBHbIE TEXHHYECKHE PellleHUs.

3.2.1 CTpyKTypa TeXHHYECKHUX CPEACTB.

Cuctema cocrout u3 [IBHC u cucteMsl ynpaBieHusl.

B kadectBe cuctembl ynpaiieHus ucnonbdyercs koutposuiep [IJIK308 ¢b. OBEH u
nonojHuTeNbHbIe Moayau Mx110. Jlnsg BBOJa MMCKPETHBIX M aHAJOTOBBIX CHUTHAJIOB B
CXEMBI YIIPABIICHHS UCITOIB3YIOTCS Moayn cemerctea Mx110.

B xadectBe APM wuCHons3yrOTCsS MPOMBINIJICHHBIE KOMIIBIOTEPHI, C MaKeTaMu
Buzyanmzainuun OpenSCADA.

Ces3b Mexxy APM, B moMelieHue onepaTopa, U yrnpapJsiiOIIUMA KOHTPOJUIEpaMHU
peanu3oBana 1o cetu Ethernet ¢ npumenenuem mennoro kadens tuma UTPcat5e.

Cea3p mexay APM, B nomemenue aucneruepa, cucremoi AI'K I'PAHY wu
YIPaBISAIONIUME KOHTposuiepamMu peanu3oBana 1o WIi-Fi antenne wim GSM/GPRS
MOJIEMY.

B cucremy AI'K 'PAHY nepenatorcs cieayromue 3Ha4YeHHS s 00pabOTKH |
nepeaaun ux Ha APM aucrneruepa u oneparopa u Bbigaun 610kupoBok B AC IIBHC no
METaHy B MAllIMHHBIX 3aJ1aX U BO BXoJHOM TpyOoriposoie [IBHC:

- KOHIIGHTpallud MeTaHa BO BXoJHOM TpyOonposojae [IBHC;

- temmnepatypsl MBC Bo BxoaHoMm Tpybomnpososae [IBHC;

- JaBJieHHus BO BXoiHOM Tpybomposoae [IBHC;

- pacxoga MBC Bo Bxognom tpyb6omnposoae [IBHC.

TexHuyeckasi CTpyKTypa npuBeicHa Ha yepTexe B [Iprnoxenuun B.

J17151 KOHTPOJI OCHOBHBIX TEXHOJIOTUYECKHUX [TAPAMETPOB UCIOJIB3YIOTCS:

- natauku gaBiaeHus MUJIIA-JIN-15-Ex-064 - nns omnpeneneHUs BBICOTHI
KUJIKOCTH B HAIIOPHOM OaKe U BOJIOOTIIETUTEIBHBIX OaKax, CBs3aHbl ¢ KOHTposuiepom AC
I[MBHC mo npoTokoxy Modbus.

- natunku nasieHus MUJIA-JA-15-Ex-064 - nns onpenereHuss abCOIIOTHOTO
naeneHust Bo BxogHoMm TpybomnpoBoae IIBHC, cesizan ¢ xontpomiepom AC IIBHC mno
npoTtokoay Modbus.

JlaTuuKy JaBJIEHUS BBICOTHI KUIKOCTU B HAIOPHOM OaKe W BOJOOTIEIUTEIbHBIX

0akax MOHTHpPYIOTCS Ha 10-15 cM. HIDKE TTpeaynpPeaUTEIbHOTO YPOBHS.



- nmaruuk koHneHtparuu merana GMMO1.13 - nns u3MmepeHus: mpOIEHTHOTO
coaepkanusi MeTaHa Bo BxoaHoMm TpyOompoBoae IIBHC, cBsizan ¢ kontposuiepom AC
AT'K 'PAHY no yHupuuupoBaHHOMY TOKOBOMY curHaiy u ¢ koHTposiepom AC IIBHC
CyXMM KOHTAaKTOM JJii OJIOKUPOBKHU MO B3PHIBOOMACHOW KOHIIEHTpaluu metaHa. Jliis
nutanuss GMMO1.13 npumenen wuckpo6esonacusiii Onok mnutanus [1BM.485.02 .
NHI'OPTEX.

Jns natumka koHueHTpanuu metaHa GMMO1.13 mpenycMoTpeHo yTemnieHue
TETJION30JISIITUOHHBIM MaTEpUATIOM.

Jlns oOecriedeHust JKCIUTyaTalldd JaTduka KoHreHTpanuu Merana GMMO01.13
npeaycMoTpeHa 3amena guibTpa Tna STF 3 He pexxe ueM pa3 B iBa MecsIia.

- BuxpeBo# pacxonomep THUPIC-100--V2-®-1.6-EX - nns ydyeta BenuyuHBI
o6bémHoro pacxoga MBC IIBHC Bo Bxoanoii Tpyoe [IBHC, cBsizaHHBIN ¢ KOHTPOIIEPOM
AC TIBHC mno munporoxkony Modbus. J[lns mnutanus pacxojoMepa MpUMEHEH
uckpoOe3omnacubiit 6510k nutanus bU-UIT-24C ¢. ABAHTAX.

Hatuuku ¢ nporokosnom Modbus cesazansl ¢ koutpommepom AC IIBHC uyepes
uckpo6esomnacubiii 6apsep [1bM.485.02 ¢. MHI'OPTEX. [lns nutanus MCKpoOe30MmacHbIX
nernel nepenay gaHHbIX [1bM.485.02 ucnons3yroTcs uckpoOe3omacHbie OJOKU MUTaHUS
INIT.C.0.0-40.02 ¢. MHI'OPTEX. Jlnga nutanus WCKPOOE30MACHBIX IeTed MUTaHUs
I[IBN.485.02 wucnons3yroTcss uckpoOeszomacHbie Onoku murtanus [THIT.C.0.0-40.03
¢. UHI'OPTEX.

Hckpobe3omacupie  Onoku  muranus HIWILC  3anmuradel ¢ TOMOIIBIO
TpanchopmaropHbix 6;10k0B BT 3.

- TtepmomeTpsl conpotuBieHus miatuHoBble TCIIT 101 - nna ompenenenus
TEMIIEPaTypbl BO BXOJAHOM TPYOOTpPOBOJE, B HAMOPHOM Oake W BOAOOTACIUTEIHHBIX
0akax, TOJKIIOYEHBl IO TPEXIPOBOJHOM CXEME K aHAJIOTOBBIM BXOJHBIM MOJYJISIM
Mx110, gepe3 uckpobesomacusie 6apbepnl Mckpa-TC.01.

- tepmometrpsl compotuBieHus JTC3005-PT1000 - nna onpeneneHus
TeMrepatypsl Ha ynuie 1 BHyTpu [ICY BHe EX 30HBI, MOAKIIIOUEHBI MO JBYXITPOBOAHOM
CXEME K aHAJIOTOBBIM BXOJAHBIM MoaysisiM Mx110.

- u3Bewiatenb miaMenu noxapHsiil « Troneman» (UK 4,4 mxm, 60°, 25 M) - qis
KoHTpoJsisi Bo3ropanusi MBC Ha BBIXOJHBIX TpyOax NpPUMEHEH yCTaHABIMBAEMbId Ha

paccTostHUU HE OoJiee 25M OT caMol JTalibHEH TPYOBI.



N3Bemarens yctanaBnuBaeTcs BHe EX 30HBI Ha BbicoTe 1,5- 1,6 M Ha OoTAEIBRHOM
cTonOe B 10xHOM yactu miomaaku [IBHC.

Jlns mpenoTBpanieHus 3aCBETOK OT COJIHIIA, MECTO pa3MelIeHHs] BHIOPAHO TaKuM
o0pa3om, 4yToOBbI 3aXOJISIIEee UM BOCXOJIAIIEE COMHIIE HE IMOMajago B CEKTOP KOHTPOJIA
M3BEIIATEINS, pa3pelieHbl a3uMyThl sl peructpauuu oT 320° go 40° oT HampaBieHUS
CEBEP-IOT.

- cuetynk Bonbl Kpbuib4yaThbli CKb40 - nns wmHaukauuu pacxoga BOABI U3
BOJIOHAIIOPHOTO Oaka.

JIns TOAKIIOUEHHUST KOHTPOJIBHO H3MEPUTEIBHBIX MPUOOPOB HUCIOJIB3YIOTCS
cieayromas kabeabHast TPOTYKITHUS

- ka0Oenp TIIIIIB - i mOAKIIOYEHUS TaTIMKOB.

JInsi TOATOTOBKM CXATOrO BO3JyXa B CHUCTEME HCHOJIb3YETCSI KOMIIPECCOP
DK 502V/110Dry c¢ ocymuTtenem 10 Touku pockl muHyc 20°C, u pecuBepom. Jlis
obecrieueHus1 pereHepaluu BO3/1yX, UCIIOIb30BAHHBIN ISl 3TOM 1171, BBIBOJIUTCS HAPYXKY
0 TMOKOMY IIIJIaHTY.

B y3ne nmpumeHEH aBTOMaTH4YeCKH PaOOTAIOUIMK KpaH C IMHEBMOMPUBOJIOM JUIs
BBIITyCKa KOHAEHCATa U3 pecuBeEpa KOMIIpeccopa HapyxKy.

st obecrieduenus paboTel pu TemmepaTtype Hike Munyc 20°C B y3i1e NpuMeHEH
aBTOMATHUYECKH TOAKIIOYAEMbI MPH HEOOXOAMMOCTH abCOPOUPYIOUIUN OCYIIUTENb C
aBromatuueckoir peredepamueir HL RO12 dupmer O.M.I. s.r.l. obecneunBaromiuit
OCYLIEHHE CKATOr0 BO3yXa 10 TOUKU pockl MuHyC 40 C.

JIns WHOMKAUWMW J1aBJI€HUSI B CUCTEME MPUMEHEH AJIEKTPOKOHTAKTHBIN
curHanuzupyromuit Manometp JIM2010Cr, yctaHaBiIuBaeMblid iepe THEBMOOCTPOBOM.

[lepexioueHne MOTOKOB BO3AyXa ISl TPABWIBHONW PaOOThI HMCIOTHUTEIBHBIX
YCTPONCTB MPOUCXOAUT MPHU TTOMOIITH THEBMOOCTpPOBa ¢. Festo.

CxeMa paccTaHOBKH MCHIOJHUTEIbHBIX MEXaHU3MOB NpuBeeHa B [Ipunoxenun B.

3anopHast ~ apmatrypa  (3aCIOHKM)  YCTAaHOBJIEHa Ha  TEXHOJOTHYECKUX
TpyOONPOBOIaX U OCHAIICHA MTHEBMATUYECKUMH TMPUBOJAMHU JIBYX CTOPOHHETO JCHCTBUS
¢. Festo. Ynpasnenue 3acimoHkaMu MPOU3BOJUTCS OT KOHTPOJLIEPA.

AmnmapaTsl 3anmuThl 1eneil mutanus notpedureneit 220B 50 ' pacmonoxeHsl B

MO/JIyJI€ YIIPABJICHUS.



JIns  TOBBIIEHUS] HAACKHOCTH (PYHKIIMOHHUPOBAHUS CUCTEMbl M 3aIUTHI
yIpaBisionero Kourposuiepa 1 APM oT kpaTKOBpeMEHHBIX Mepe00eB EKTPOCHAOKEHUS
B MOJIyJIC yIIpaBJICHHs YCTAaHOBJICH UCTOYHHK OecriepeOoitHoro mutanus (UPS).

3ammuTa TEXHUYECKUX CPEACTB CHCTEMBbI OT HECAHKIIMOHHPOBAHHOTO JOCTyMa
oOecrieurBaeTCs YCTAHOBKOW MX B 3aKPhIBAEMOM MOMEIICHUH, JOCTYIl K KOTOPbIM UMEET

TOJILKO MEPCOHAJ, 00CTY>KUBAIOUINI TaHHYIO CUCTEMY.

3.2.2 O0ecnevyeHue B3pPbIBO3AUIIIEHHOCTH.

s ob6ecnieuenus B3poiBo3anuiieHHocTd B AC [IBHC ucnons3yrores:

- JaT4YMKU C BUJIOM B3pBIBO3alIUTHl EX 1a «HMCKpoOe3onacHasi 3JIeKTpudecKast
nens» U Ex d «B3peiBoHenpoHuiiaemasi 000J104Kay;

- ucKpoOe3omacHble  Oapeephl ¢  BHJAOM  B3phIBO3amuThl  Ex  ia
«HMCKpPOOE30macHast JJICKTPUIECKAsl IIETbY;

- ucKpoOe3omnacHble OJIOKM TMTaHUS C BHJIOM B3pbIBO3amMTHl EX 1ia
«HCKpoOe3onacHas AIeKTpruIecKas 1enby;

- WCIOJHUTENbHbIE  MEXaHW3Mbl C  BUAOM  B3pbiBo3ammThl Ex d
«B3priBoHETIpOHUIIAEMAsT 000T0UYKAY.

[IpoBepka UCKPOOE30MaCHOCTH IIEKTPUUECKUX ETEH:

[IpoBepka MCKPOOE30MACHOCTH AIICKTPUUECKHUX IIeNeil MPOU3BOAUTCS COTJIACHO
I'OCT 52350.25- 2006 «2nexkTpo0oOopya0BaHKE ISl B3PIBOOIIACHBIX TA30BBIX CPEI.

Jns  momkmoYeHuss K - BXOJaM  KOHTPOJUIepa HCKpOOE30MacHBIX JJIaTYHUKOB
UCIIONB3yeTcs dKpaHupoBaHHbIM kabenp TIIIIIB ¢ memubiMu xunamu cedeHueM 0,64
MM2. B pacderax HCIIOIB30BaHEI mapamMeTpsl kabeis, cormacHo TOCT P 51311-99: C,=50
HO/kM, R=58 Owm/km. Tak kak wHAyKTUBHOCTH Kabens mo ['OCT P 51311-99 we
HOPMHPYETCsI, TO B pacdeTax UCHoiib3yeM TunoBoe 3HaueHue Li=1,0 mI'a/xkm.

B mpoexte, Hanbobimas nauHa KaOETbHOW TPAcChl ISl TaTYUKOB C IUGPOBBIM

untepdeiicom RS485 ne mpesbimaet 60M.

Tabnuna 3.8 — [IpoBepka uckpoOE30MaCHOCTH dAEKTPUICCKUX TIeTIeH ¢ TU(POBBIM

unTepdeiicom RS485



Co Lo Uo lo Po
11b1.485.02 4,0mMxD 1,0 M['a 7,14 B 64 MA -
Ci Li i li Pi
JlaTuuk maBiaeHUs 1,2mMkD 10,0 mxI'm | 12,0 B 340 MA -
MU JIA-15-Ex -064
Ka6ens TIIILIB 0,64 Mmm” 3,0 u® 0,06 mI'u
Ci =50 ud/xm
R=58 OMm/xm
Lx=1,0 M'n/xm
|k=60 M
COOTHOIIIEHHE Co>Ci Lo > L Up < Ui lo <I; Po <P

Ta6muma 3.9 — [IpoBepka UCKpPOOE30MaCHOCTH MUTAHUS IIeTIeH Tepeayu JaHHBIX.

Co Lo UO I0 P0
IMII.C.0.0-40.02 3,0 Mx® - 13,47 B 176 MA -

Ci L; Ui li P;
11b1.485.02 1,0mxdD 0,0mxl'mr | 13,58 231 MA -
Ka6ens TIIIIB 0,64 MM’ 3,0 H® 0,06 mI'u
Ci=50 ud/xm
Rk=58 OM/km
L=1,0 MI'n/xMm
|k=60 M
COOTHOILIEHUE Co > C; Lo>1L, Uy <TUj lo <Ij Po<Pj

Ta6muma 3.10 — IIpoBepka UCKpOOE30MIACHOCTH IeTIeH TUTaHMUS.

Co Lo Uo |0 |30
MINII.C.0.0-40.03 3,0 MxD - 13,47 B 259 MA -

Ci L; Ui li Pi
I1b1.485.02 - - 13,68 300 MA -
Kab6ens TIIIIIB 0,64 MM° 3,0 ad 0,06 mI'n
Cy=50 ad/xm
Ri=58 OM/kMm
L=1,0 MI'n/xm
|k=60 M
COOTHOIIIEHHE Co =G Lo > L Uo < Ui lo < Po <P

Tabmuna 3.11 — IlpoBepka HCKPOOE30MACHOCTH JJIEKTPUUYECKHUX IETeN MUTAHUS

GMM.01.13.



Co Lo Uo |0 I::'0
[INII.C.0.0-40.01 3,0 Mx® - 13,47 B 88 MA -

Ci Li i li Pi
GMM.01.13 110,0ud |50mxIn |16,0B 1000 MA | -
Ka6ens TIIILIB 0,64 Mm” 3,0 u® 0,06 mI'u
C=50 ad/xm
R=58 OM/xkm
Lx=1,0 M'n/xm
|k=60 M
COOTHOIIIEHHE Co > G Lo > L Up < Ui lo <I; Po <P

JlJiss TepMOMETPOB COINPOTUBICHUS HAWOOJbINas B MPOEKTe JIWHA KaOenbHOU
Tpaccel He mpeBbmaer 60m. TepmMoMeTp CONMPOTHUBIEHUS SBISETCS IMAaCCUBHBIM
AIIEMEHTOM HECTIOCOOHBIM T'€HEPHUPOBATh M HAKAIUIMBaTh dHepruto u, corimacHo ['OCT P
51330.10-99, oTHOCHUTCA K MPOCTOMY 31EKTpo0OOpynoBaHui0. UHIYKTUBHOCTh U €MKOCTh

TCPMOMETPOB COIPOTHUBJIICHHUA HHUYTOKHO MAJIbl U B pacdCTax IPHUHHUMAIOTCA PABHBIMU

HYIIIO.
Tabmuna 3.12 — TIlpoBepka HUCKpOOE30MacCHOCTH DIEKTPUUYECKUX  LIETeH
TEPMOMETPOB COTIPOTUBIICHUH.
Co Lo Uo |0 |30
Nckpa-TC.01 2,3 Mk®D 0,86 M['m | 9,0B 200 MA 50MBT
Ci Li Ui |i |:)i
TCIIT 101 0 0 - - -
Kab6ens TIIIIIB 0,64 MM° 3,0 ad 0,06 M |- - -
C=50 ad/xMm
Ri=58 OM/kMm
L=1,0 MI'n/xm
|k=60 M
COOTHOIIIEHUE Co=G; Lo>L; Up < Ui o <Jj Po <Pj

KoHInieBbie BBIKITIOYATENN 3amMUTaHbl depe3 Oapbepbl uckpo3anmthl Mckpa AT.01

SBJISIOTCS TTACCUBHBIMHU DJIEMEHTAMU HECIIOCOOHBIMM TCHCPHUPOBATL MW HAKAIIIIMBATDH

sHepruto  u, cormacio ['OCT P 51330.10-99, otHOCSATCE K  HPOCTOMY

3JIEKTPOOOOPYIOBAHUIO.

3.2.3 DuekTpocHalKeHHE.



Cuctema OTHOCHUTCS K 1-0M KaTeropuu mo HaJexKHOCTH IJIEKTPOCHAOKEHUSI.

[lutanue cuctembl OCYIIECTBISAETCS OT JAByX Tpanchopmatopo TC-5 660-
380/380-220B noacoeauHEHHBIX K BXOAHBIM IiensiM 660B.

B e 660B ycranoBineHbl aBTomaThl 3amuTel BA 57-31 s npenoTtBpaiieHus
BBIX0/J1a U3 CTPOS TpaHCPOPMATOPOB.

Brixoasl a3 TpancpopmaropoB HamnpsikeHueM 220B coeuHeHbl yepes3 mycKaTenu
I[IM 12-025210 33+2p 220B nnsa oOecrnieueHus: BbIMOTHEHUS (YHKIIMU aBTOMATHYECKOTO
BBOJIa pe3€pBa COBMECTHO € ABYMS pelie KoHTpodis Hanpsikenuss PKH-3-19-15 VXJI2.

Jlnst oGecriedeHus: 3alUThl OT 'PO30BBIX M KOMMYTAllMOHHBIX MEpEeHANpsHKEHUM
NPUMCHECHbl ~ OTPAHMYMTENM TepeHanpspkenudd  HenuHelneie ACTPO*OITH-12/0,4
npucoequHEHHBIE K 1ensiM 220B tpancdopmaTopoB 1o 2 orpaHuyYUTENs Ha KaxAyo Qa3y.

JIJisl OLIEHKM TOKOB M HAIpsKEHUM Ha BXOJHBIX JIMHHIX dHEprocHadxeHus 660B
npuMmeHeHbl Tpéxdaszubie cuétunku CE301-R31-1-0-6-A.

Hnst monydeHus uHGOpPMAIMM O TOKax i MPAaBWJIBHOW pabOThl CUETYMKOB
UCIIONB3YIOTCSI  M3MEpUTeNbHbIe  TpaHchopmaropsl Toka T-0,66-M-Y3-1500-5BA
ycTaHOBIIEHHbIe B simukax IP66 cepun Cubo E pacnonokennsie BHe EX 30HBI B

HEIOCPEACTBEHHON 01M30cTH OT TpaHchopmaropos 6kB/0,66kB.



3.2.4 YnpaBJjieHne nmycKaTeJIsiMu
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Pucynok 3.27 — Cxema ynpaBiieHuUs IMyCKaTEISIMHU.

Curnazisl OT ynpasJsitoiero KoHTpoyuiepa Ha KoHTakThl K PuscX_A, K_StopX_A

u KMX Beigatorcs uepe3 6apbep UCKpO3anuTHBIA KoMMmyTupyromuit BLO-2 ¢. I'panuy.

3.2.5 3a3zemJiienue

ITutanme snekrponpueMankoB 10 1000B ocymecTBisercs ot TpaHchoOpMaTopoB
TC-5 660-380/380-220B, ¢ rimyxo3a3eMacHHON HelTpanbio. HelTpaas TpanchopmaTopoB
MPUCOEIMHEHA TPHU TMOMOIIHM 3a3eMJISIIONIETO MPOBOJHUKA K 3a3eMIISIONIEMY KOHTYDY,

CONPOTHUBIICHUE KOTOPOTO cocTaBisieT He Oonee 4-x OMm.



B snexktpoycranoBkax g0 1000 B gmsa  obecnieueHus — G€30MACHOCTH
00CITy>)KMBAIOIIETO TEpPCOHANla BBIMOJHSIOTCS CETH 3allUTHOro 3a3emieHus. Bcee
METAJUIMYECKHE HETOKOBEAYIIME YaCTH DJJIEKTPOYCTAHOBOK, KOTOPBIE BCJIEACTBHE
HapyIICHUS] U30JISIIIUM MOTYT OKa3aTbCsl O] HAMPSIKEHUEM, JOJKHBI OBITh 3a3€MJICHBI
coraacHo [TYD rin.1.7 u B coorBercTBUM co CHuII 3.05.06-85.

B kauecTBe 3a3eMIuUTENIEl HCHOJIB3YIOTCS HCKYCCTBEHHBIC 3a3€MIIMTEIN U3
cTtanbHOro yrosnka pasmepamu S50x50x5, nnmHOM 3M, pa3MEIIEHHBIE IO MEPUMETPY
MOJIYyJIsl YIIPaBJICHUSI U MAIIMHHBIX OTCEKOB. VICKyCCTBEHHBIE 3a3€MIIUTENINU, COCTMHEHHBIC
B KOHTYp CTaJdbHOW TMOJIOCOM pasmepamu 5x40, MOAKIIOYAIOTCA K 3a3€MIISIOUIUM
MarucTpajisiM He MEHee YeM JIByMs TPOBOIHMKAMH B Pa3HBIX MECTaXx.

B kauecTBe 3a3eMISIONIMX NPOBOJHUKOB MCIIOIB3YIOTCS 3aIIUTHBIC 3a3€MIISIOIINE
KUJIbl TIMTAOMIMX Kabenedl U CHenualdbHO MPOKJIAJbIBAEMbIE IS OTOM  IIENH
METaJUTMYECKUE MPOBOIHUKH.

Bce meramnmyeckue 4acTu 3€KTPOOOOPYHAOBAaHUS HOPMAJIbHO HE HAXOISAIIHAECS
MOJI HaIpsDKEHWEM, HO KOTOpPhIE MOTYT OKa3aThCsl MOJ HUM BCJEJCTBHE HapYIICHUS
W30JIAIUH, JOJKHBI OBITh 3a3€MJICHBI

3a3emMJIEHUE OCYIIECTBIISIETCS IMYTEM HPUCOEAUHEHUS OTKPBITHIX IMPOBOSIIIUX
JacTel 3JIeKTPOOOOPYA0BAaHUS K BHEIIHEMY KOHTYPY 3a3€MJICHHUSI C ITOMOIIBIO HYJIEBBIX
3alUTHBIX MPOBOAHUKOB PE. B kauectBe mpoBoiHMKOB PE HCIIONB3yIOTCS 3a3€MIISIOIINE
YKUJIBI U TAIONTNX Kabelel, a Takke CrielalIbHbIe TIPOBOIHUKHY U3 TIOJIOCOBOM cTaimu 4x25

MM, 4x40 MM.

3.2.6 DyHKHUOHAJbHAs CTPYKTYpA.

CornacHo TpeOOBaHUSAM TEXHUYECKOTO 3alaHus (PYHKIIMOHANIbHAS CTPYKTypa
SBIIIETCS TPEXYPOBHEBOU U Mpe/cTaBiIeHa Ha pucyHke 3.28.

- 0 ypoBeHb — ypOBEHb MOJIEBBIX MPUOOPOB (AATUMKU pacxoia, TaBICHUS,
TEMIIEpaTyphbl U T.J.), ICIIOJIHUTEIIbHbIE MEXaHU3MbI, MECTHBIE MTYJIbThI YIIPABICHHUS;

- 1 ypoBeHb — ypOBeHb 0a30BOM aBTOMAaTH3amuK. Ha 3TOM ypoBHE periarorcs
3amaun cOoopa wHbopmanuu ¢ O ypoOBHS, BBIMOTHSAETCS (HOPMUPOBAHWE W BbIIAYa
YVIPaBISIIOMINX BO3JACHCTBUI Ha WCHOJHUTENIbHBIE MEXaHU3MBI. Bkirouaer B ceOs

KOHTPOJLIEP;



- 2 ypOoBEHb — ypOBEHb TEXHOJIOTMYECKOW BHU3yanu3anuu. Ha sTom ypoBHE
pelaroTes 3aJau nHTepdelica «TeXHOJIO0r — YIpaBisolas cucreMa». Bxiatodaer B ceds
APM nii BU3yanu3anuu TEXHOJIOTMYECKOT0 IpoLecca.

Cuctema QyHKIIMOHUPYET KPYTIOCYTOUHO B PEKUME PEATHLHOTO BPEMEHHU.

[Toncucrema «Buzyanuzaius» (BTOpoil ypOBEHb)

OTtobpaskeHne Opranuzanus auanora
OTtoOpakeHue p P N ApXuBHpOBaHHE
cXem C TEXHOJIOTUYECKUM
UHPOpMAITUH nHpOpMaLIUU
yIpaBICHUS MIEPCOHATIOM

J L

Opranuzanust oOMeHa HHpopMaIeil MEX Ty IEPBbIM U BTOPHIM YPOBHEM

3 3

4

[Tpuem, ob6paboTka
Y KOHTPOJTh
AHAJIOTOBBIX CHTHAJIOB.
[Tpuem auCKpeTHBIX
CUTHAJIOB.

YnpasneHue
MEeXaHU3MaMU

dopmupoBaHUE COOOIICHHIA

L

ABapuiiHble
OJIOKHPOBKH

[Toncucrema «Kontposuiep» (epBblil ypoBEHb)

Pucynok 3.28 — @yHKIIMOHANbHAS CTPYKTYpA.

3.2.6.1 ®ynkuus noacucremsl «Korposiep».



[Moacucrema «Kontpomiep» obecriedrBaeT BHIMOTHEHUE CAETYIOMUX (DYHKIUN:

npuem, o0paboTKy U KOHTPOJIb AHAJIOTOBBIX CUTHAJIOB;

- BKIJIIOYCHUE YCTAHOBKU;

- BBIKJIIOYECHHUE YCTAHOBKH;

- IEepeKIIoUeHue ¢ paboyero Ha pe3epBHBIN HACOC U OOPATHO;

- ynpasineHue notokom MBC ¢ noMoIpo 3anopHO# anmapaTypsl;

- ynpasieHue notokom Boasl B [IBHC ¢ nmomolpro 3aropHoi anmapaTypsl;

- aBTOMAaTH4YeCKHi cOpoc raza B atMocepy uepe3 «CBedy» IpH JABICHUH BO
BXOJTHOM TPYOOIIPOBO/I€ BhIIIE YCTAHOBICHHOW HOPMBI;

- C60p JaHHBIX O TCXHOJIOTHYCCKHUX CUI'HAJIaX.

3.2.6.2 ®yHKuus noacucreMol « Busyanuzanusp).

OcHoOBHasi 3ajaya TOJCUCTEMBI OO0ECIEeUUTh HHTEPPEHC «TEXHOJOTHUYECCKUM
NEepCOHAN - CUCTEMay.

CocraB (ynkumii moacuctemMsl « Buzyanuzamus»:

- oro0Opa)xeHHe MapaMeTpOB TEXHOJIOTUYECKOTO MPOLIeCca;

- OpraHM3ainusi B3aUMOJICMCTBHUS MEXKAY TEXHOJOTUYECKUM IEPCOHAIOM U
NEPBBIM YPOBHEM;

- orobOpaxenus B APM nucneruepa, APM omepaTopa BBINIOIHSAEMOTO
anroputMa (TIOPSAOK OYEpenH OMepaluii B CHUCTEME C BBIBOJIOM IPEIINOIAracMoro
BPEMEHU BBIMIOJHEHUS) U OPMHUPOBAHUS COOTBETCTBYIOIIETO MEYaTHOTO OTUETA;

- (dopmupoBaHuEe OTYETOB.

3.2.7 CTpykTypa nporpaMMHOro ooecrneveHusl.

[TporpammHuoe obecnieyeHne coriacHo GyHKIMOHATBHONU CTPYKTYpE JACIUTCS Ha:

- nporpamMmbl moacucteMbl «KoHTposuiep», Ha 0a3e MPOrpaMMHOTO ITaKeTa
CoDeSysv.3.x.;

- MPOrpaMMbl TTOACUCTEMBl «Busyanuzamnmsi», Ha 0a3e MPOrpaMMHOTO ITaKeTa

OpenSCADA.



3amura mporpaMM CHUCTEMBI OT HECAHKIIMOHUPOBAHHOTO JOCTYMA M OOHOBIICHHUS
OCYIICCTBISICTCSI C  TIOMOIIBIO MEXaHWU3MOB HACHTH(PUKAIUM TIOJIB30BATENsd U
MOATBEPKACHUS €T0 MOIIUHHOCTH TapOoJIeM.

Jlnis ompoca JaTduka JaBICHHS, CHCTEMa KOHTPOJS MapaMeTpOB Jera3allioHHOM
CETH U pacxojomepa U Jpyrux yctpouctB ¢ muHo Modbus ciykutr Modbus OPC/DDE

cepBep bupmbl LectusSoft nnu ananoruyHseIii.

3.2.8 OpranuzanuoHHasi CTPyKTypa.

OddextuBHas  paboTa  CUCTEMBI  OMNpeAeNseTCs  OO0IIel  HaJeKHOCTHIO
IPOrpaMMHO-TEXHUYECKOT0 KOMIUIEKCA UM 3aBHCHT OT COCTaBa M KBadu(UKaIUU
nepcoHaia, 00ecneyrBaloIero ero KCITyaTaluio.

B cocTaB nepconana BKIIOYaIOTCS:

- T'nmaBHBI WHXEHEp NPEANPHUATUS OCYIIECTBIAET OO0IIee PYKOBOJCTBO 3a
npaBuibHOCTHIO dKcIutyatanuu AC [IBHC. Ilpuka3zoM nupekTopa npeanpUsITUs TJIaBHBIA
WH)KCHEp Ha3HayaeTcsi OTBETCTBEHHBIM 3a MpaBwibHyl0 skciutyartanuio AC TIBHC,
IPOEKT MpHUKa3a A0HKEH BXOAUTH MPUII0KEHUEM B pab0Uyl0 TOKYMEHTALIMIO Ha CHCTEMY.

- Jucneryep maxtel — pabOTaeT € CUCTEMON KpPYIJIOCYTOYHO IOCMEHHO.
Bo3smoxna pabora aucmerdepa C CHUCTEMOM uepe3 MHOTO(YHKIIMOHAIBHYIO CHUCTEMY
Oe3omacHocTu. TpeOoBaHWe K KBalU(PUKAIMK JUCIETYEPOB - JOKHBI OBITH OOYUYCHBI
IpeICTaBUTENEM TOAPSAYMKA, YCHENIHO cAaTh OJk3aMmeHbl. [IpukaszoMm aupexTopa
IPEANPHUATHS BMEHSETCS BBITIONHEHUE (YHKIMH, aHanmu3 W o0pabdoTKa yKa3aHHBIX
coOBITHH, paboTa ¢ IpeaocTaBisieMoi nHGopManuei, GopMUPOBaHUE OTUETOB.

- HauanpHuk ydacTka NMpOPUIAKTHYECKUX pabOT MO TEXHHUKE OE30MacHOCTU
(manee - [TIPTBH) — paboraetr ¢ AC «I[IBHC». Bo Bpemst 0OTCyTCTBUSI HadaJIbHHKA ydacTKa
[IPTHh ero ¢dyHkuuu BHIMONHSAET 3aM. HavanbHuWKa ydactka [IPTh wnm crapmmii
OTBETCTBEHHBIM CMEHBI. TpeOoBaHume K KBanmudukanuu HadanbHuka ydactka [IPTh -
NOJDKEH OBbITh OOydeH MpeaCcTaBUTENeM NOAPANYMKA, YCHEIIHO CJaTh 3K3aMEHBIL.
[IpukazoM aupekTOopa MNPEANpUSTUS BMEHSETCA BBINOJHEHHE (QYHKIHWN, aHamu3 U
o0paboTka yKa3aHHBIX COOBITHH, paboTa C TpemocTaBiIsieMoill uHMOpMaIueH,

dbopMupoBaHuEe OTYETOB, B3AMMOJICHCTBHE C IUCIIETUCPOM.



- Onepatop I[IBHC — pabGoraer ¢ cuCTEMON KpYrioCyTOUYHO ITOCMEHHO.
TpeboBanue k kBanudukanuu omnepatopoB I[IBHC - gomxHbl ObITh  0Oy4eHBI
MpeACTaBUTENEM NOJAPSAAUYMKA, YCHEHNIHO cAaThb »JK3aMmeHbl. [IpukasoMm aupexTopa
npeanpustusa oneparopam [IBHC BmensieTcs BbinoaHeHue GyHKIMA, aHaIu3 1 00paboTka
YKa3aHHBIX COOBITHH, paboTa ¢ NpeaocTaBiIsieMod HHpopMauuenr, (OpMHUpPOBAHUE
OTYETOB.

OnekTpociiecapb MOA3EMHBIM IO OOCIYXUBaHUIO TexXHUYECKUX cpencts AC
«IIBHC» 1 moa3eMHOM Jera3alluOHHONW CETH UMEET IMpaBo paboTaTh Ha paboueM MecTe
onepatopa [IBHC ¢ nensio obecrieuenus noucka u ycrpanenus: HeucnpasHocteit [IBHC,

a TAK)KE€ HACTPOUKH €€ pEKUMOB.

3.2.9 Ilporpamma odyuenusi AC IIBHC.

3.2.9.1 IIporpamma o0yuenusi oocay:xxuBarwmero nepconana AC IIBHC.

Hwxe B Tabnuie 3.13 npuBeaeHa nmporpaMmma oOydeHUS
- JIACTIeTYepa MIaXThl;
- HayaJbHUKA y4acTKa Mpo(UIAKTHUYECKHX Pa0OT MO0 TEXHUKE O€30MacHOCTH;

- omneparop [IBHC.

OO6yueHue TIPOBOJIAT MPEICTABUTEN TOAPSIUNKA.

Tabnuna 3.13 - [Iporpamma oOyuenus oo0cayxkuBaroniero nepconaina AC [IBHC

HaumeHnoBanue Tembl Komn-Bo yueOHBIX
4acoB
1 | Metonpl U cpeacTBa KOHTPOJISL COCTAaBa U MapaMeTPOB IIAXTHON 0,5
aTMocdepsl U CKOPOCTH BO3/AyXa
2 | CocraB u crpykrypa cucreMbl AC IIBHC 0,5
3 | Cxewmsl paccranoBku anmaparypsl CUCTEMBI 0,5
4 | PaboTa ¢ mepcoHaIbHBIM KOMIbIOTEpOM. O3HAKOMIIEHUE C 2

OTIEPAIMOHHOM CHUCTEMOM, CTPYKTYpOil HHPOPMAIIMOHHOTO U
nporpamMmmuoro ooecrneuenuss CUCTEMbBI

5 | Co3ganue v BBIBOJI HA I1€4aTh OTYETOB 0,5

6 | [Ipuem omepatuBHOM HHPOPMAIINH, BeICHIE TOKYMEHTAIIUH, 2
W3Y4YeHUE JOJKHOCTHOW MHCTPYKIUH.

7 | CraxxupoBKa Ha paboueM MecTe 16

8 | UroroBoe 3aHsATHE CO caaycii 3aueTa 1

3.2.9.2 IIporpamma 00y4enusi Texanueckoro nepconana AC IIBHC.



Huxe B Tabmumme 3.14 mnpuBemena mporpamMma oOydeHUS dJEKTpociecaps,

MMpCACTAaBUTCIIIMU ITOAPAAINKA.

Tabnuma 3.14 - TIporpamma 00yuenus texuuueckoro nepconaina AC IIBHC

HanmenoBanue temel Ko:1-Bo y4eOHbIX
4acoB
1 | Cocras u crpykrypa cucrembl AC [IBHC 0,5
2 | Ha3znaueHue, MpUHIUI JEHCTBUS M YCTPOHCTBO TEXHUYECKHX 2
cpencts CUCTEMBI
3 | MonTax texanyecknx cpeacts CUCTEMBI 2
4 | Okcnnyarauus u obcamyxuBanue Texuuueckux cpeacts CUCTEMBI 2
5 | Pabora ¢ mepcoHaIbHBIM KOMITbIOTEPOM. O3HAKOMIICHHE C 1
OTIEPAllMOHHOM CUCTEMOM, CTPYKTYpOil ”HPOPMAITMOHHOTO 1
nporpammuoro ooecnieuenuss CUCTEMBbI
6 | CraxupoBka Ha pabodeM MecTe 8
7 | Ilpuem onepatuBHON MHPOPMAINH, BEJCHHE TOKYMEHTAIUU. 0,5
8 | UtoroBoe 3aHsiTHE CO cAaveil 3ayera 1

3.2.10 Cucrema gocrymna.

3amura OT HECAaHKIIMOHWPOBAHHOTO JIOCTYNa O0O0ECHeuyrnBaeTCs] KOMILIEKCOM
TEXHUYECKHUX, OPTaHU3AIMOHHBIX U IPOTPAMMHBIX MEPOTIPUSTHIA.

TexHuueckre MEPONPUSATUS - YCTAaHOBKA TEXHUYECKUX CPEICTB CHCTEMBI B
3aKpPBITHINA (IIPU TOMOIIN CHEIUATBHBIX KITI0YEH) MOIYb YIIPABICHHUS.

OpraHu3alMoHHbIe MEPONPUSATHS - OpraHU3alMs XpPAaHEHUS W BbLAAYU KIIOYEH,
OopraHu3anus npoIeaypsbl JoImycka K paboTe ¢ CUCTEMOM.

[IporpammHbIe MEPOTIPUITHS - OTPAHUYECHHE JIOCTYIa Ha U3MEHEHUE HACTPOCUHBIX
napaMeTpoB MOCPECTBOM MapOJICHi:

— YpOBEHb JOCTyMa AUCIETYEPA, ONEPaTopa;

— YpOBEHb JOCTyIa aJMUHUCTPATOpPA, OTBEYAIOIIETO 332 HACTPOUKY MapaMeTpOB
MPOrpaMM BEPXHETO U HUYKHETO YPOBHSI CUCTEMBI;

YPOBEHbB JI0CTYTA MOJIb30BATEIICH.



3.3 AJIropuT™MBI.

3.3.1 UcxoaHoe cocTOSTHHE.

OtkpsiThie 3aciionku: AVO1, AV02, AV0S, AV06, AV09, AVI0.
3akpeiThie 3acioHku: AV03, AV04, AV07, AV0S.

3.3.2 AiropurtM 3amycka

31ech MPUBOIUTCS OINMUCAHHME MyCKa BaKyyMHOro Hacoca. Homepa mMexaHU3MOB
yKazaHsbl JiJ1s1 BakyyMHoro Hacoca VPO1, nns Hacoca VP02 HoMepa MeXxaHM3MOB yKa3aHbI
B CKOOKax.

ITopsimok nycka:

1. yCTaHOBUTb 3aCJIOHKU B UCXOTHOE TIOJIOKCHHE 3aITyCKa:

- oTkpeITh 3acionku: AV01, AV02, AV05 (AV01, AV02, AV06);

- 3akpeiTh 3acmoHku: AV03, AV04, AV07, AV09 (AV03, AV04, AV0S,
AV10).
sarmyctuth Hacoc VPOL (VP02) BkimroueHrem kontakropa NS1 (NS2);
oTKpHITH 3acioHky AV07 (AV08);
BBIMIOJTHSICTCS MTPOYBKa Hacoca (5 MUHYT);
oTKpHITH 3acToHKYAV03 (AV04);
3aKkpbITh 3aciOHKYAV02, AV05 (AV02, AV06).

S

3.3.3 AITOPUTM OCTAHOBKH.

3nech TNPUBOAWTCA ONMCAHME OCTAHOBKM BakyyMHoro Hacoca. Howmepa
MEXaHW3MOB YyKa3zanbl miga Hacoca VPOI, agmns BakyymHoro Hacoca VP02 Homepa
MEXaHU3MOB YKa3aHbI B CKOOKaX.

[Topsimok ocTaHoBa:

1.  otkpsITh 3acioHKHAVO1, AV05 (AV06);

2. 3akpbITh 3acionky AV03 (AV04),

3. 3akpeITh 3acionky AV07 (AV08);



4.  BBINOJHSETCS MPOyBKa Hacoca (5 MUHYT);

5. ocranoButh Hacoc VP01 (VP02) otkmouns konTakTop NS1 (NS2);
6. TepeBecTH ra30BbIC 3aCIIOHKU B HCXOHOE COCTOSTHHE:

- oTKpheITh 3acionku: AV01, AV02, AV05 (AV01, AV02, AV06);

- 3akpeITh 3acioHku: AV03, AV04 (AV03, AV04).

7.  oTkpbITh 3acioHky cimBa AV09 (AV10).

3.3.4 ANropuTM 3KCTPEHHOI 0CTAHOBKH.

[Tpu BO3HUKHOBEHUM aBapUHHON CUTYyaIlMu BO BpeMsl pabOThl YCTAHOBKH CUCTEMA
ABTOMATUYECKU OCTAHOBUT BaKyyMHBIM HACOC M HE JIaCT pa3pelieHusi Ha €ro MOBTOPHBIM
3aIlyCK JI0 YCTpaHEeHUsl aBapuu.

ABapHiiHble CUTYalMH, BEAYIINE K SKCTPEHHOM OCTAaHOBKE HACOCa:

IpoIIalaHue OJTHOU UK OoJiee (a3 MUTaHUS TBUTATEIS;

- mepekoc (a3 pabodero MUTaHUS IBUTATEIIS;

- HE COOTBETCTBHE MTYCKOBOTO TOKA TEXHOJIOTUYECKON yCTaBKE;

- TpeBbIIICHUE BPEMEHH 3aIyCKa;

- YMEHbIIIEHHE TOKA JABUTATEI HUYKE TEXHOJIOTUYECKOM yCTaBKe;

- JIOCTHKEHHE BTOPOM TEXHOJIOTMYECKOM yCTaBKE JAaTYMKOM  YPOBHS
BOJOHATIOPHOTO 0aKa;

- aBapwuifHas KOHIICHTpAlUs METaHA B MAIIMHHBIX 3aJ1aX;

- aBapuiiHO HU3KHil pacxoq MBC;

- aBapwuifHas KOHIICHTpAILMs METaHa B MAIIMHHBIX 3aj1aX

3nech TNPUBOJAUTCS ONUCAHHE OHKCTPEHHOM OCTAaHOBKM BaKyyMHOI'O Hacoca.
Homepa mexanu3moB ykazansl Juisi BakyyMHoro Hacoca VP01, ais BakyymHOro Hacoca
VP02 HOMepa MEXaHH3MOB yKa3aHbl B CKOOKaX.

ABapuliHas OCTaHOBKA!

1. ocranoButh Hacoc VP01 (VP02) otkirounB koHTakTop NS1 (NS2);

2.  oTkpbITh 3acimoHku: AVO1, AV02, AV05, AV06, AV09, AV10.

3akpbITh 3acionku: AV03, AV04, AV07, AVOS.



3.3.5 Ilepexoa Ha pe3epBHBIIi BAKYYMHBIii HACOC.

[Ipy BO3HMKHOBEHUHM CJIEAYIOIIMUX AaBAPUUHBIX CHUTyallUi BO BpeMsi padOThI
YCTaHOBKM CHCTEMa aBTOMAaTHUYECKM OCTAHOBUT HEHUCIPABHBIM BaKyyMHBIM HAacoC U
3aIlyCTUT PE3CPBHBIN:

- mpomnajaHue oJHOUW uiu 6osee (a3 MUTaHUS IBUTATENS;

- mepekoc (a3 pabodero MuUTaHUS IBUTATEIIS;

- HE COOTBETCTBHE IIYCKOBOI'O TOKA TEXHOJIOTMUYECKON YCTABKE;

- IIPEBBILICHNUE BPEMEHHU 3aIyCKa;

- YMEHBUICHME TOKA JIBUTaTEIIsl HUKE TEXHOJIOIMYECKOU yCTaBKe.

Ilepexon Ha pe3epBHBIN HACOC 3aKIIOYAETCS B IOCIEIOBATEIBLHOM BBIITOJIHEHUU

nmpoucaypsl OCTAHOBKH OCHOBHOT'O HACOCAa U MPOLCAYPHI 3aITyCKa PE3CPBHOIO HACOCA.



3aKJII0UYeHHe

3a BpeMms BbinoaHeHUs: BKP Obu1 u3yyeH TEXHONOrMYEeCKUi MpoLecc MOoABUAKHOM
BAKYYM-HaCOCHOM CTaHIMU. Tak ke pacCMOTPEHBl MCIOJHUTENbHBIE MEXAHU3MBI,
OPUHIMI WX JEUCTBUS, aIrOpUTM pPabOThl TEXHOJOTHYECKOTO0 OOOpyJAOBaHUS B
ABTOMAaTHYECKOM U PYYHOM PEXKUMAX.

PaccmoTpeno ob6opynoBaHue JUisl yIIpaBieHUs MEXaHU3MaMHU CKaThIM BO3AYXOM H,
o0opyAoBaHUs [Jisl YNpaBJIEHUS CUCTEMOM B ueidoM. bbul mpousBeneH BbIOOD
KOHTPOJIbHO-U3MEPUTENIbHBIX MPUOOPOB. BbiOpaHa KOHKpETHAas MOJIENb TPOMBIIILIIEHHOTO
KoHTpoJuiepa. CIpOeKTUPOBAaHbI CTPYKTYpPHAsl CXeMa KOMIUIEKCA TEXHUYECKUX CPENICTB C
npumenenneM I1JIK, cxemMa paccTaHOBKH JaTYMKOB M UCIIOJIHUTEIbHBIX MEXaHU3MOB.

Pa3paboTtana ¢QyHKUMOHAIBHAs CXeMa C MECTOINOJIO)KEHHEM, MOJAKIIOUYEHUEM U
HAaUMEHOBAaHUEM HCIIOJB3YEeMOTOo M HeoOxonumoro obopyaoBanus. CocTaBieHb
HEOOXOIMMBIE aJTOPUTMBI PabOThl CUCTEMbI NMPHU JIIOOBIX BO3HMUKAIOIIUX CIydasX, IS
HENPEPHIBHOMN pabOTHI.

Pazpabotan paznen «DUHAHCOBOTO MEHEIKMEHTa, pecypcod(P(HeKTUBHOCTh H
pecypcocOepexenuey. PaccunmTanbl 3aTpaThl Ha BBINOJTHEHHWE M Pa3pabOTKy MPOEKTa.
OmnpeneneHa oOllEHKa SKOHOMUYECKON 3(P(HEKTUBHOCTH MPOEKTa — CPOK OKYNaeMOCTH
WHBECTULINH, OLICHKA HAy4YHO-TEXHUYECKOTro ypoBHs HUP.

Pa3pabotan pasznen «CormanbHasi OTBETCTBEHHOCTHY», B KOTOPOM PACCMOTPEHBI U
PACKpPBITHI BOMPOCHI - MPOU3BOJACTBEHHAsI 0€30MAaCHOCTh, SKOJOTUYECKass Oe30MacHOCTb,
0e30MacHOCTh B YPE3BBIUAMHBIX CHUTYaIHMSIX, MPABOBBIE W OPraHU3AI[MOHHBIE BOIPOCHI
oOecrieueHus: 6€30MaCHOCTH.

B ve BKP paspabarsiBactcs texandeckuii mpoekt AC [IBHC, Bce HeoOxoammoe

O60py,HOBaHI/Ie CMOHTHUPOBAHO M HAXOJUTCA HA CTaAUHU OIIBITHOM OKCILTyaTalluu.



