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BBEOAEHWVE

B nocnefHee gecATuneTne B Halwel pecny6/nke BHeApeHbl U Ha-
XOAATCHA Ha cTafuu BHEAPeHUS WHHOBALMOHHbLIE B TEXHONOMMYECKOM
OTHOLIEHUN MNPOM3BOACTBA, Takue Kak npou3BofcTBa LLypTaHckwii
rasoxummyeckuii komnnekc (LUMXK), YcTiopTCKMiA ra3oXMMmnyeckuii
komnnekc (YT XK), OAO «®epraHa A3oT», KyHrpagcuil cofoBblIii 3a-
BOZ 1 Ap.

Tak, Hanpumep, 06nMK LLUypraHCKOro rasoxmmmyeckoro Kom-
M/ieKkca Halweid cTpaHbl ONpefensoT TeXHONOTMYECKUe MpOoLecChl
MoSly4YeHUs 3TUMIeHa, NONMITUIEHA COOTBETCTBYHOLUX NPOU3BOACTB,
BHELUHWE YCTaHOBKW CKNaAMpOBaHUA Cbipbs U MaTepuanos, COOpY-
XXEHUA BHYTPWM3aBOACKOr0 TpPaHCMopTa, CreunanbHOe 3HEepProeMkoe
obopyfoBaHue, NpuUHMMaloWme, npeobpasyloLlime U akKyMynumpyto-
WMe yCTaHOBKM U YCTPOICTBa M Apyroe BCnomorarenbHoe 060pypno-
BaHue.

HeoTbemneMol COCTaBHOI YacTblo, o6ecneymBaroLLein n nogaep-
XunBawLwen (yHKLMOHMPOBAHKE COBPEMEHHOIO NPOM3BOACTBA, ABNA-
IOTCA pasnmyHble cucteMbl aBTomatuzauum (ACY TI, ACY IHEP-
o, ACY KAYECTBA. ACY CBbIT, ACY KAAPbI, ACYTN), npu-
3BaHHble B UTOre obecrneymBatb 00LLe3aBOACKON YPOBEHb peLUeHUs
3afa4 3 (heKTUBHOrO NPon3BoACTBa. Ha Takme cUCTEMbl BO3nararT-
cA 3aflaum aKcnayarauuu v pasBUTUS NPeanpuaTMA € YYeTOM U3Me-
HEeHWI yCcnoBUIA (hYHKLLMOHMPOBAaHMSA, NPeabABNSEMbIX KaK BHeELLHE
cpefoil (KOHBIOHKTYpa pbiHKa, 3KOM0rmyeckas o6CTaHOBKA), TaK M
BHYTPEHHUMM 3afayamun (HeobXoLMMOCTb MOJEPHMU3ALMMN arperaTos,
ACYTII, npoBefieHNs peUHXUHUPUHTA 38434 ynpasieHus n 6usHec-
npoLeccos).

B pelieHnn BO3HMKaOLWMX Npn 3TOM Npobiem Bce 6onbLiee 3Ha-
YyeHUe NprMobpeTaldT CUCTEMHOCTb M B3aUMOCBSA3aHHOCTb Pa3fINYHbIX
acrneKkToB LeATENbHOCTU NPesnpuUATuUS.
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CNOXHOCTb (DYHKLMOHMPYIOLLEro NMPOMBILLIEHHOrO 060pyLoBa-
HWS, 3HQUUTENbHbI 06bEM MOCTYyMaloLWen B CUCTEMY ynpaBneHUs
MH(OpMaLMK, HebOosblLOe BpemMs A1 MPUHATUA ynpaBneHYecKnx
peLleHuii 3a4acTyto 06ycnoBIMBaOT HECOOTBETCTBME BO3MOXHOCTEN
yenoBeka TpeboBaHMAM 3PHPEKTUBHOIO ynpaBaeHUs 06beKTOM. Bbi-
X0 COCTOUT B CO3[4aHUN KOMMbIOTEPHbLIX CUCTEM MOAAEPXKKM One-
paTopoB [N15 OMepaTUBHOrO YrpasfieHNs 00beKTaMu, KOHTPONS 3a
NPaBUIbHOCTbIO  (PYHKUMOHUPOBAHNA aBTOMATUYECKUX CUCTEM W
MPOrHO3MPOBaHNA Pas3BUTUA CUTyauunm Ha oObekTe. PaspabaTbiBae-
Mble CUCTEMbI MOALEPXKKM OMepaTopoB Yallle BCEro B BUAE KOMIMbIO-
TEPHbIX TPEHAXXEPOB AO/HKHbI OMUPATHCA Ha BbICOKWI YPOBEHb aBTO-
mMaTm3auumn N MHTeNNeKTyannsaunum 06bekTa, YTo MO3BOUT CHU3UTb
Harpysky Ha oneparopa, NOBbICUTb 3P(EKTUBHOCTb €ro AencTBUii U
YBENNYUTb HafeXHOCTb PYHKLUOHNMPOBAHUS CUCTEMDI.

Ona co3gaHna UHTeNNeKTyaan3mpoBaHHbIX KOMMbIOTEPHbIX CU-
CTeM NOAAEPXKKM OMepaTopoB HeOOXOAMMO MHTErpnupoBaTb B eANHOE
Lie/s10e TPagULMOHHbIE aNrOPUTMUYECKNE METOAbI YNPaBEHNSA CNOX-
HbIMW 00bEKTAMW W Napagurmy WHTENEKTYalbHbIX TEXHOMOrUIA.
Mpy 3TOM aNropuTMUYECKUe METOAbl UCMO/Mb3YHTCA B TOM Cly4ae,
KOrja 3HaHUA UMEKT YeTKY, opMasn30BaHHY0 (POpMy, a METOAbI
NCKYCCTBEHHOIO UHTEN/IEKTA - MPY PeLUeHnM Lenoro psja Hegopma-
NN30BaHHbIX 3afa4y, BO3HMKAKOLMUX B NpoLecce ynpaBaeHUs CMOXHbI-
MU AMHAMUYECKMMMN CUCTEMAMMN.

Takve 3afjaunm xapakTepusyroTCA HEMNosHOTOW, HeoAHO3Ha4YHo-
CTbO, HEOMPeAeNIeHHOCTbI0 MCXOAHON WMHMOpMaLMn 1 UCnofb3ye-
MbIX Npasuna ee npeobpasoBaHms. K HUM MOXHO OTHECTW:

OLIEHKY cuTyauun (06CTaHOBKW);

MPOrHO3 NoBefeHNs 06bEKTA B LUTATHOM PeXUME;

MPOrHO3 Pa3BUTUNA aBapUAHbIX CUTYaLNiA;

CUHTE3 U OLEHKY BO3MOXHbIX AelCTBUMA U BbIGOP HaunyyLwmnx
N3 HUX U T.4.

OTANYMTENbHOW OCO6EHHOCTHIO WHTENIEKTYa/IbHbIX CUCTEM fiB-
NsieTcA CnocoBHOCTb K MIaHMPOBAHUIO MNOBeAeHMs, ajantauum u
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06y4eHunto. [ins peanu3aumm 3TUX BOSMOXHOCTEN MHTENNEKTyaslbHble
CUCTeMbl HajeNleHbl Pa3BUTOM MepapXMYeckor CTPYKTYpOW ynpasse-
HUA. T1pK 3TOM BbILENAIOTCA, KaK MUHUMYM, TPX CTYMNEHU nepapXuu:
YPOBEeHb CTpaTernu, ypoBeHb 3a7ay Y YPOBEHb-KOMMOHEHT (MOAYNeN,
MOACUCTEM).

Han60nee BbICOKMIA ypoBeHb (CTyMeHb cTpaTeruii) onpegenset
OYepefHOCTb, BbINOMHEHWE WM MPUOCTAHOBKY peLleHus 3ajad, a
TaKXKe OopraHusyeT B3aVMOAENCTBME MeXAy HUMWU. Ecnu Ha 3ToM
YPOBHE HEKOTOPble 3aJa4ym BblOpaHbl /19 BbINOJHEHUSA, TO Ha Cpej-
Heli CTyneHn (YpoBHe 3ajady) Oonpeaensercs, Kakme KOMMOHEHTbI
[LO/MKHbI paboTaTb 4118 TOro, YTO6bl PelwmnTb Ty WK UHYIO 3ajady.
HakoHeLl, Ha caMOi HW3KOW CTyneHn (YpOBHE KOMMOHEHTA) Mpowuc-
XOAWUT ynpas/ieHne paboToli KOMMOHEHTA, KOTOPbIWA peLuaeT oTAe lb-
Hble noj3afayn.

B gaHHOM y4yeGHOM MNOCOOWUKM, OPMEHTMPOBAHHOM Ha 06y4YeHune
CTY[EeHTOB TEOPETUYECKUM OCHOBAM TEXHONIOrMYECKUX MPOLECCOB
XUMUYECKUX N HEDTEXMMUYECKUX NMPOU3BOACTB U X UMUTALMOHHO-
MYy MOZe/IMPOBaHMIO 1 aBTOMATU3MPOBAHHOMY YpaBeHuto, paccma-
TpuBaeTca 6a30Bblli YPOBEHb —YPOBEHb-KOMIMOHEHT.

O3HaKoM/eHNe C JaHHbIM 6a30BbIM ypOBHEM MO3BOMUT MOAy-
UNTb OCHOBHbIE 3HAHWA W MPUHLUMbI PaboTbl TEXHONOTMYECKOrO
060pyf0BaHNA W anropuTMOB YNpPaBleHUS MeXAY OTAeNbHbIMU Y3-
namm.

YBarkaeMmblil CTYfeHTbl 1 Oyayuine onepaTopsbi!

TpeHaxepHble Mogenn 6a30BblX TEXHOMOrMYECKMX Y3/10B pas-
paboTaHbl ANA TOro, 4tobbl NMOMOYbL Bam flyylle NOHATb NpoLecchl
1 paboTy 060pyfoBaHMA B TUMNOBbLIX annapaTtax, BXOAALLUX B COCTaB
KPYMNHbIX YCTAHOBOK, a TakXe BblpaboTaTb HaBblKM 6e30MacHOro u
3(h(PeKTUBHOIO YNpaBfeHus.

HacToswee yyebHoe nocobue, HanucaHHoe B (hOpPMe PYKOBOA-
CTBa Mo 06yYeHU0, NPKU3BaHO NMOMOYb B OCBOEHMM LLECTU 6a30BbIX
TEXHO/I0rMYEeCKNX Y3/10B MPOMbILLIEHHbIX NPOVU3BOACTB:

e Hacoc n KnanaH;
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» CucTEMa EMKOCTEN;

* LleHTpo6exHbIi Komnpeccop (YNpoLLeHHas MOAenb);

» CMecuUTEeNbHbI pesepByap;

* Tennoo6bMeHHNK;

* Cenaparop.

Mo KaXAoMy W3 BblLLEMNepeyncrieHHbIX CPeACcTB HacTosllee no-
cobvie COAepPXMUT CXEMY M KpaTKOe OnucaHue MOAENMpyemoro Tex-
HOJIOTMYECKOr0 Y313, NPUHLMNbI YIPaBieHNs, NepeyHn n3mepsemblxX
NepeMeHHbIX, YNpaBAsaloLWMX NapameTpoB U UHCTPYKTOPCKUX KIIHO-
yeid, onucaHue CTaHLapTHbIX npoueayp (NycK, OCTaHOB).

B TpeHaxepe Ha cTaHUMM onepaTopa BOCMNPOW3BOAWUTCH oOre-
paTopckas cpeja TWUMOBOW pacrpefefieHHON CUCTEMbl ynpaB/ieHus
TEXHO/IOTMYECKMM MPOLEeCcCOM, YTO AO/HKHO NO3BOMUTL NIErko Aua-
FHOCTUPOBATb W YCTPaHATb HEUCNPABHOCTU 060PYA0BaHUA U Hapy-
LUEHNS PeXUMOB ero paboThbl.

[lo Hayana usyyeHus Ha TpeHaxepe 6a30BbIX TEXHONOrMYECKNX
Y3/10B PEKOMEHZYeM MO03HaKOMUTLCS CO CTPYKTYPOM OMepaTopckoro
MHTep@elica N NPUHLMNAMU YNPaBieHUs NpoLeccoM C UCMo/b30Ba-
HMEM KOMIMbIOTEPHON CUCTEMbI YMpaBneHuUs.



MNMABA 1. NCTOPUA, COCTOAHWNE N NMEPCIMEKTWBDI

PA3BNTNA KOMIMBbIOTEPHbBIX TPEHAXEPOB A/1A

OBYYEHWA OMNEPATOPOB TEXHOJ/IOI MYUECKKNX
MPOLIECCOB N NHXWHUNPUNHIA

EE Oc06eHHOCTU KOMMbIOTEPHOr0 TPEHMHIA ONepaTopoB
TEXHOMOTMYECKNX MPOLLeCCoB

OnbITy BHeApeHUs KOMMbIOTEPHbIX TpeHaxepos (KT) ansa obyde-
HMSA 0NepaTtopoB HenpepbIBHbIX TEXHOMOrMYyecknx npoueccos (TIT)
nocesLLeHo 6onbLlloe yncno pabot ([1-6] n bubnunorpadus B pabote
[7]). Byoyun NpoAyKTOM, UHTErPUPYIOLWUM Cpasy HECKO/IbKO K/oYe-
BbIX MH()OPMaLMOHHO-BbIYUCIUTENIbHBIX TeEXHONOrniA, KT Bcerga 3a-
BUCWUAN OT YPOBHA UX pa3BuTusA. MNpeAcTaBnseTca LenecoobpasHbiM
B 3TOM CBA3U MpoaHann3npoBaTb COBPEMEHHOE COCTOSAHNE U TEH/EH-
UMM pa3BUTUSA TPEHKEPHbIX MPOAYKTOB Ha POHEe MCTOPMYECKON pe-
TPOCMEKTMBbI KOMMbLIOTEPHOTO TPEHWUHIA OMepaTopos.

Mog KT B HepacwMpuTENIbHOM TOJIKOBAHUM MPUMHATO NMOHUMATb
nporpamMmmHo-annapaTHble CpeAcTBa, obecneyvBatoLiMe MOAeIMpPo-
BaHWe W NpefcTaBfeHne B peasibHOM BpeMeHn xofa TI1 B uenax pas-
BUTWA Y ONepaTopoB HaBbIKOB NPaBWIbLHOIO ¥ 6e30nacHoOro ynpasse-
HWA npoueccamm (MepPCenTMBHBIX, CEHCOMOTOPHbLIX W, MPexze BCero,
NHTENNeKTyanbHbIX). Takoe MOHWMaHue NOo3BONSET, C OAHOWN CTOPO-
Hbl, BbIHECTW 3a Npeje/bl PACCMOTPEHUSA CTO/b PACNPOCTPAHEHHbIE U
HepeaKo TakXe MMeHyeMble TPeHaXKepaMum KOMMbIOTEPHbIe CUCTEMbI
TeCTUPOBaHUA W 3K3aMEHMPOBaHWS, aBTOMATU3NPOBaHHbIE YYeOHUKN
W T.N., &C APYrov - 0TBEYLCSA OT U3BECTHbIX UHXUHUPUHTOBBIX NPU-
NOXEHWA MMUTALMOHHOIO MogenuposaHus TIT (KOHCTpyupoBaHue,
aHa/i3 1 JMarHocTuka npoLeccoB, NPOBEpPKa M HAcTpPOWKa CUCTEM
ynpasneHus, 6anaHcMpoBKa 1 Bepudukaumna gaHHbix n np.) [7].

B Takom KoHTekcTe KT A0/MKHbI BKOYaTh B Cebsl BCe Heobxoan-
Mble KOMMOHEHTbI A/19 PeLLeHns 3a4a4m TPEHMHIa ONepaTopos - Co6-
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CTBEHHO TPEHAXepHYK MOoJenb npouecca, NporpaMmMHoO-annapar-
HYI0 nnaThopMy ANnd MOAeNMpoBaHus, Heobxoanmble paboyme mMecTa
M NONb30BaTENbCKNE MHTepPeCchl y4aCTHUKOB TPeHMHra (o6y4vaemMo-
ro U MHCTPYKTOpPA).

HenpepbiBHbIe (0TYACTU M HENpPEPbIBHO-AUCKPETHbLIE) TEXHO-
NOTUM OTNIMYAIOTCA CNOXHOW W rNyOOKOW AUHAMUKON (06BLEKTHI
«MOMHAT» BHELHWe BO34EWCTBUS HECKOMbKO 4acoB) W, KakK MpaBu-
N0, OTCYTCTBMEM CTPEMMUTE/IbHO Pa3BMBAKOLLUXCA MPOLLECCOB. NTO
onpegenseT, ¢ OfHON CTOPOHbI, CMOXHOCTb MOCTPOEHUSA ajeKkBaT-
HbIX AMHAaMMWYecKMX Mofenei, a ¢ APYroi - BO3MOXHOCTb ynpas-
NeHns npoueccaMmy B OTCYTCTBMM XECTKOro geduunta BPEMEHW.
CornacHo npeanoXeHHo WM. PacMycceHOM Knaccuukaumm aei-
CTBWIA onepatopa Mo YPOBHK WX aBToMatu3auum [8], B ycnoBusax
0CTPOro fAeduumnTta BpemeHW onepartop paboTaeT NPenMyLLecTBeH-
HO Ha HaBblKax (4acTO - CEHCOMOTOPHLIX); MPU HejocTaTke Bpeme-
HW Ha aHanu3 cuTyaumu - Ha npasunax («4To genatb, ecnm Qop-
Ma/ibHble MPU3HAKU CUTyaLuuu TaKOBbI?»); HaKOHeL, Npu AocTaToy-
HOM BPEMEHHOM pecypce ANA MPUHATUSA PeLleHUin - Ha 3HaHuSX,
4yTo 06ecneynMBaeT MPUHLMUNMNANBHO MHON KavyeCTBEHHbIA YPOBEHb
ynpaBneHus, HO 1 TpebyeT OT onepaTopa HecpaBHEHHO 6Gonee rny-
OOKOW MoAroToBKM.

OpHako B NO6GOM c/lyyae BeCb 06bEM MOAYy4YaemMOil onepaTopoMm
MHpOpPMaLMN MMEET BHELHWUA 3KCTEepPeoLenTOpHbI/ XapakTep, 4To
NPUHUMNNANBHO OT/IMYaeT paccMmaTtpuBaemblii knacc TIM oT Takoro
TPagMLMOHHOTO 00beKTa KOMMbIOTEPHOrO TPEHWMHra, KakK aBuauus
(bbicTpas gnMHammka, gednuUT BPEMEHM HA BOCMPUATUE, aHanu3 u
KOPPEKLUIO CUTyauumn, 601bWOA 06bEM KUHECTETUYECKON WHGOop-
Malum - oulyluleHWe ABWXeHUs, NofioxeHwe Tena u np.) [9]. B T0
e Bpemsa HenpepbiBHble TI xapakTepu3yloTcA CPaBHUTENbHO HW3-
KOl OMacHOCTbLIO AN Ye/TOBEYECKOW XM3HU U OKpYXKatoLl el cpeabl),
HO BeCbMa CyLLECTBEHHOW MaTepUanbHO COCTaBAAIOLLEN NOTEPbL OT
aBapuii 1 HEKAYeCTBEHHOIO ynpasieHns. B aTuxX ycnoBmsax 0CHOBHas
3afla4ya KOMMbKTEPHOr0 TPEHMHIa 0NepaTopoB COCTOUT B NpefoTBpa-
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LEeHMN NMOTEPb U MOBbLILIEHNN 3KOHOMUYHOCTU 1 3(HEKTUBHOCTHU Be-
[eHVs NpoLeccos.

HakoHel, OTMeTVM OTHOCWUTENbHO NnbepasbHOe 3aKoHoAaTeNb-
CTBO B 06/1acTM ucnonb3oBaHus KT B KAKOYEBbLIX OTpacnsx Mpo-
MbILLIEHHOCTM (KPOMEe aTOMHOM 3HepreTuky [10]). XoTs ykasaHHble
npeanucaHna MHOrAa UMELOT 1 06s3aTeNbHbIN XapakTep [11], Bce xe
OHW 3HAUYUTENbHO MArye TpeboBaHWIA, Hanpumep, 418 rPaKAaHCKON
aBnaumnm [12].

1.2. KomnbloTepHble TpeHaXepbl A5 06y4eHNA onepaTopos:
TpW 3Tana pasBuTus

OTBNeKascb OT TaK Ha3bIBAEMOI0 «MUCbMEHHOT0» UAN «MNPeAKOM-
MbIOTEPHOro» 3Tana TPEHUHra onepaTopoB, CBOAMBLUErOCH K MpeLb-
SB/IEHNI0 06Y4YaeMOMY PUCYHKOB C pPa3IMYHbIMU COCTOSHUAMU U3Me-
PAOLLNX W PEryNNpyroLWnX Npruoopos [13] um K Ucnosib30BaHUIO Ko-
MW peanbHbIX WMTOB C A06aBNeHNEM MPOCTENLLNX 3NeKTPUUYECKNX
CXeM, UMUTUPYIOLWUX OTKNK PErynmpyroLwmx OpraHoB Ha feicTBus
onepaTopa, MOXHO Bbl4eNnTb TpW nokoneHns KT.

1.2.1. TpeHaxepbl Ha 6a3e aHa0roBbIX U 60NbLUMX LUGPOBLIX
BblUMCNTENbHbIX MawnH (60-70-e rogbl XX Beka)

TnNoBOW TpeHaxkep 3TUX NET. OCHOBaHHbI Ha aHanoroson 9BM,
cToun nopagka 250 teicay gonn. (0,9-1,2 MaH. Jonn, B CONOCTaBu-
MbIX LieHaX) U BKOYan 0Kono 15 KoHTponnepos [14]. KOHCTpYKTMB-
HO OH MpeAcTaBnsn CO60M (hparMeHThbl WMTOB M MaHenein ynpasne-
HUSA, COeAUHEHHbIX ¢ IBM, Ha KOTOPO MPOCYUMTLIBA/INCL 3/IEMEH-
TapHble peakuun M3MepsieMblX NMEPeMeHHbIX npouecca Ha AerCcTBUS
o06yyaemoro (HanpaBneHWe N3MeHeHUs CUrHana, cpabaTbiBaHWE CXEM
6/10KMPOBOK 1 3aWMT U1 T.MN.). Ny6ruHa 06yyeHns Ha Takmx KT cooT-
BETCTBOBa/1a BO3MOXHOCTAM €ro annapaTHoin nnargopmel. Cutyaums
NPUHUMNNANIBHO He U3MEHMUNacb U C NOSB/EHWEM B COCTaBe TpeHa-
XKepoB MepBbIX LM(POBLIX KOMMbIOTEPOB.
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Pelwatollas npuymnHa orpaHUYeHHbIX BO3MOXKHocTeln KT Ha faH-
HOM 3Tare onpefensnacb HEeBbIrOLHbIM COOTHOLUEHWEM BbIYWCN-
Te/IbHbIX BO3MOXHOCTEM W LeHbl KOMMNbHOTepoB. CKOMbKO-HMOY/b
Ka4yeCTBEHHOE MaTemaTuyecKoe onmncaHue TUMUYHOIo Mo C/I0XHOCTU
npowecca onepupyeT HECKONbKUMU ThicAYammn auddepeHLmanbHbIX
1 anrebpanyeckmx ypaBHEHWW, YUCNEHHOe WHTerpupoBaHne KOTO-
PbIX AO/DKHO OCYLLECTBATLCA [LO HECKONIbKUX pa3 3a CekyHay. B
CYLLEeCTBOBaBLUMX B pacCMaTpvBaeMblii Nepnog yCnoBusax Takme Bbl-
4yncneHns 6bIM BO3MOXHbLI TOMIbKO Ha AOPOrOCTOAWMX «CYNepKoM-
nbtoTepax». PaspaboTyumkam NpUXOAMIOCH XXEePTBOBaTb Lie/IbHOCTbIO
MOZENN, 3amMeHsAs ee HabopoM, MO CYLIECTBY, He CBA3aHHbIX (par-
MEHTOB M pa3buBast TPEHWHI Ha aBTOHOMHbIE YNPaXKHEHUS, KaXaoe
13 KOTOPbIX He MO3BOMSN0 NPOCNeAUTb MoBeLeHNe 06beKTa B Lie/IOM.
HecnyuaiiHo, 4TO B CMEXHbIX 0Tpacnax (rpaxgaHckas asmaums, Koc-
MOHaBTWKa), rhe HeoOXOAUMOCTb TPeHWHra onpejensnach Aaneko
He TO/IbKO 3KOHOMWUYECKMMUN COOOpaXeHNAMN, a caMu MOLENN C An-
HaMWYeCKON TOYKM 3PEHUs OblIN He CTONb CNOXHbI, TPeHaXepbl B
TOT nepuog 6bi1n 3HaUNTENbHO G0fiee NPOLBUHYTLI. HeManoBaxHo
TakKXXe, UTO B YKa3aHHbIA Nepuog 0CTaBa/IMCb MPaKTUYeCKN Hepas3su-
TbIMW M CPeACTBa KOMMNbIOTEPHOr0 3MYNMPOBaHMA MO/b30BaTeIbCKNX
NHTEP(encoB 1 CPefCTB YeNI0BEKO-MALUMHHOIO B3aUMOAENCTBUA U,
cnefioBaTeslbHO, 15 BOCCO34aHNA afileKBaTHOW ynpaBnsioLLei cpebl
NPUXOANIOCH MCNOMb30BaTh AOPOrOCTOALLME 3N1EMEHTbI peasibHbIX
WMTOB M NaHenel perynnposaHus. (Ocoboe NonoxeHne B 3TOM nna-
He MMeeT MeCTO B aTOMHOW 3HepreTuke, rae 60/bLIOA 06beM noru-
4ecKoin nHopmMaLmmn 1 ocoboe yCTPOMCTBO YNpanstoLwmx WNToB 3a-
CTaBNseT pa3paboTUMKOB TPEHAXKEPOB UCMOMb30BaTb UMEHHO KOMuu
WMTOB. Tak, N0 AaHHbLIM OTKPbLITOro cnucka KT ans aToOMHoOW aHepre-
Tmkn [http://www.albany.net/~dmills/stable.htm] 6onee 90% TpeHa-
XXEPOB BbIMOJIHEHbI B POPME PENIMKN peasbHON CUCTeMbI ynpasie-
HKA.)
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1.2.2. MoLLHble UNGPOBbIE KOMMbIOTEPbI:
nepBble MepPcoHasIbHbIE KOMMbIOTEPSI
(70—80-e rogbl XX Beka)

KomnbloTepHas pesosioums (pe3Koe MOBbILEHNE MPOU3BOAM-
TeNIbHOCTU Ha (hOHe yaeLLeBNeHNs, 6ypHOe pa3BuTne nepudepuiiHbIx
YCTPOICTB, NOABAEHME Paboumx CTaHLUMIA) BAOXHYNA HOBYH >KW3Hb
B TPEHAXEPHYIO MpakTUKy. Ha 3aTom aTane npakTU4YecKu Bce onepu-
pytoLme HeTAHbIE, XMMUYECKMNE Y (PapMaKO/IOrMyYecKme KOMMaHum
Mupa 063aBOAATCA TpeHaxepHbiMu Komniekcamu (Shell, Texaco,
Du Pont. Sun. Exxon, Arco, Union Carbide, British Petroleum,
Procter & Gamble n mHorve gpyrue); Ha pblHKe KOHKYPUPYHOT Npo-
OyKTbl 5-7 KpynHeiwmnx npoussoautenein KT. IMosBAstOTCA HOBble
KauyeCTBEHHbIE 3/1IEMEHTbI TPEHAXKEPHbIX KOMI/IEKCOB: 3MY/IMPYyeMbIe
Ha KOMMbOTEpe OnepaTopcKue MHTepENChl, CTaHLUM UHCTPYKTOPA,
obecneymBaroLme B MHOro3afa4Hom peXxxMMe MOHUTOPUHT 1 BMeLla-
TeNbCTBO B XOf MOZENMPYeMOro npotecca co CTOPOHbI He3aBUCUMO
paboTalollero MHCTPYKTOpa 00yyeHus. B pesynbTaTe KauyecTBO ca-
MUX TPEHAXEPHbIX Mofenel n MeToauyeckas 6asa TPeHWHra cylye-
CTBEHHO MOBbICUINCD.

[es KnoyeBbIX 06CTOATENILCTBA COBMaAN MO BPEMEHU C paccma-
TpVBaeMbIM 3TaroM: LUMPOKOE pacnpoCcTpaHeHWe Ha MpesnpuaTusax
6ecLMTOBbLIX pacnpeenieHHbIX cucteM ynpasnenus (PCY) u noss-
NeHVe NepBbIX NePCOHaNbHbIX KOMMbIOTEPOB.

Cama npupoga onepaTopckoro uHtepgerica B8 PCY opraHmyHo
COOTBETCTBOBANAa KOMMbIOTEPHON TexHonorum KT. 3ro. ¢ oAHoOWA
CTOPOHbI, 06/1eryano Ans onepatopoB M TEXHO/OTOB OCBOEHMUE
TpeHaXXepHOM cpefbl, a C ApYyroi - HanpoTus, genano KT Hesa-
MEeHUMbIM CPefiCTBOM MOArOTOBKM OnepaTtopa K rnepexogy Ha 6ec-
WMTOBOW cnocob ynpasneHus. Mo NpuBoAMMbIM faHHbIM [15, 16],
MCNOMb30BaHME TPEHaXXepoB Ha 3Tane MOAroTOBKM K MyCKy ycTa-
HOBKM WA HOBOM CUCTEMbI YMpaB/ieHWs MNO3BOJSET COKPaTUTh
nepuog nepexoja Ha HECKO/MbKO [HeR, uT » 03H OFPOMHY0
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9KOHOMUIO CPEeACTB, C JIMXBOW OKYyNalLLyt0 BCe 3aTpaTbl Ha Tpe-
HaXkepbl. TeXHWYeCcKU peann3auus OnepaTopCcKUX UHTepdeincos
PCY B pamkax KT ocyuiectBnsnacb nnM6o nyTem BK/IOYEHUS B
TpPeHaXepbl 0MepaTopCcKMX KOHCOMEN CUCTeMbl YrpaBneHus, nnéo
nyTemMm 3MynaLMM UHTepMeincoB cpefCcTBaMU TPeHaXepHbIX KOM-
MbHOTEPOB.

Mepsblii KT Ha nepcoHanbHoM KomnbtoTepe (MK) yBuaen ceet B
1981 roagy [14] v OTKpbIA 3py OTHOCUTENBHO [AELIEeBbIX «MacCOBbIX»
TPEHAXePOB A/19 Y4eOHbIX LeHTPOB npegnpuatuid. Cneunannsnpyo-
LLLascs Ha UX NPOM3BOACTBE aMepuKaHcKas mpmaAtlantic Simulation,
Inc. yctaHoBuna B nepuog 80-x rogos XX Beka nopagka 200 Takux
KOMI/IEKCOB MO BCEMY MUpY; Mpu 3TOM 6M6/IMOTEKA TUNOBbLIX MOZe-
neli B 06nact HehTeXxnMuUn 1 HeTenepepaboTKM HacuMTbIBasa Mo-
pagka 30 nosmumii. KoHeyHo, Bo3MoxXKHocTK MK aToro mepuoga He
MO3BO/IANIN PeanN30BbIBaTb KPYMHOMACLLTaObHbIE TPEHAXKEPHbIE MPOo-
eKTbl, U Ha pblHKe MpegnoxeHnin KT 0603Ha4YnnoCh YeTKoe pasfe-
NeHVe —feLleBble KoMMeKebl Ha 6ase MK ans y4ebHbIX LEeHTPOB U
poporocTosuwme KT Ha 601bLLUIMX MaLIMHAX A1 KPYMHOMAaCLITabHbIX
TPEeHaXKEPHbIX NMPOEKTOB KOHKPETHbIX TEXHONOMMYECKMX MPOLLECCOB.
YKasaHHOe pasfiefieHrie MPOosABANOCHL MPU 3TOM He TONbKO B LiEHE,
HO U B LieNsAX 06y4yeHus, rnybuHe v cneymanmsaymm npuobpeTaeMbix
3HaHWA, TOYHOCTU OMMUCaHUS 00BLEKTOB. [lepeHOC TPEeHaXKepoB Ha
MK o3Hayan Takxe NPUHLMMNNANBHY BO3MOXHOCTb UCMO/b30BaTH
MX Ha paboyeM MecTe TEXHONOr0B, MHXEHePOB, CMeLuanncToB KOH-
TPOJIbHO-N3MepPUTeSIbHbIX NPMO0opoB 1 aBTomatukn (KM n A)-ana
KOMMNbIOTEPHOW MOAJEPXKKA WHXUHUPUHTOBBLIX PeLLUeHNiA (aHanu3
MPOLECCOB, pacLiMBKa Y3KMX MECT, BbIOOpP ONTUMaNbHbLIX PEXUMOB,
NpoBepKa 1 HaCTpoiiKa CUCTEM YNpaB/ieHus).

CTOMMOCTb TPeHaXepHbIX MOJese Ha 3TOM 3Tane BapbUpyeT OT
nopsigka 10-15 Teicay gonn, 3a npocTelilime 6a3oBble MOAENN A0 He-
CKO/MIbKMX COTEH ThICAY 3a CMeLMann3npoBaHHy MOLE/b TEXHOM0IU-
YeCKoil yCcTaHOBKM npumMepHo ¢ 80-100 KoTponnepamu.
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1.2.3.MoLUHble NEePCOHASIbHbIE KOMMBIOTEPLI, BbIYUCUTE/IbHbIE CETH,
HOBbIE CPeACTBa YNpaB/ieHNs TEXHOMOrMYECKMUN
npoueccamu (80—90-e rogbl XX Beka)

CoBpemeHHbIV aTan pa3sutus KT xapakTepusyeTcs HacTOALLUM
MPOpbIBOM B 0061aCTN TEXHUYECKUX W CUCTEMHbIX BO3MOXHOCTeW
nepcoHanbHbIX KOMMNbIOTePOB. PaboTad Ha MOLLHBLIX npoLeccopax B
YC/IOBUAX NPaKTUYECKN HeorpaHWYeHHOW NamaT U MHOro3afaqyHoMm
onepawLyvoHHOW cpefbl, pa3paboTuMKy TPEHAXepPOB MPaKTUYeCKN He
owywarT pasHuubl Mexay MK n 6onbwmmn MawnHamMy, BO3MOXK-
HOCTM KOTOPbIX TaKXe CYyLLeCTBEHHO BO3poc/aun. bonee Toro, HeKoTo-
pble CUCTEMHbIE MPOrpaMMHble YTUINTLI (Tpauyueckne peaakTopsl,
KOH(UrypaTopbl ANHAMUYECKNX YNPaBAAOLWNX 3/1EMEHTOB U Auano-
roB) yxe ceiiyac 6onee passutbl gna MK. Ha cerofgHs 3a 60nbwmMMm
MaLLMHaMW OCTa/IUCh TOMLKO «CYMnepmMojenin» - TpeHaXKepbl, 0XBaThbl-
BatoLLme Lesnible nNpom3BoAcTBa. (CTOMMOCTb TakuX CUCTEM, BK/IO-
YalLLMX ThICAYN U3MEPAEMbIX MEPEMEHHbIX U COTHU PerynsTopos,
00bI4yHO cocTasnseT 11,5 MAH. A0NA., HO MOXKeT JocTuraThb U 4
M/H.) Bbiroga ykasaHHOro pasfefieHusi HECOMHeHHa - pe3Koe y[e-
LLIEBNIEHME TPEHAXePHON NnaTgopMbl 3a cUeT nepexoga Ha MK gena-
eT NPoeKTbl 60/1ee KOHKYPEHTOCNOCOOHbLIMU.

Mmbkas apxutekTy pa MK no3BonseT Takke C NErkocTbi paspe-
WaTb KOHMUIypaunoHHbIe NPO6/EMbI: B BbIYMUCIUTE/ILHOW CETU CO-
BpeMeHHbIX KT nerko pasmeLyaroTcs HecKosIbKo paboymx MecT orie-
paTtopa, paboyas CTaHUMA MHCTPYKTOPa, UHXeHepa, TeXHOosora v T.n.

TeHeHUMW B pasBUTUN CUCTEM YMNpasneHWs npoLeccamu, SBHO
npocnexvsaemble B MOCNEAHWE TOAbl, COCTOAT B MOSAB/IEHNN KOH-
Kypupyowmnx ¢ PCY cpeacts. N xota PCY go cux nop ocraroTcs
K/OYEBbIM WHCTPYMEHTOM YrpaBneHus, Bce 60/blle Ha Mpeanpu-
ATUAX NpeAcTaB/ieHbl NPOrpaMMmnpyemble NOrMYeCcKMe KOHTPOEpsI
(PLC), cuctembl BU3yanusauuun JaHHbIX U CynepBuM30pHOTo ynpasse-
Hua (SCADA) 1 pag Apyrux cpeacTs co cneynpuyecKumm nonb3osa-
TeNbCKUMW MHTepdeicamun. B sTom nnaHe rnbkoctb K I no Bo3mox-

19



HOCTW 3MYNIMPOBAHNSA Pa3/IMYHbIX CTAaHLAPTOB 0TOOPaXKeHUS UH(OP-
mMauun ¥ yrnpas/ieHns NpoLeccoM CTaHOBUTCHA KNHOYEBLIM MOMEHTOM
N MOXET MPUBECTM K BbiTeCHeHUO KT € MCNONb30BaHUEM peasibHbIX
KOHconel. BmecTe ¢ TeM TpeboBaHUS TOYHOrO COBMafeHUsi CBOWCTB
MOZENNPYEMbIX KOHTPO//IEPOB C peasibHbIMW MOryT AWKTOBaTb He-
06X04MMOCTb «KEeCTKOn» cBA3n PCY n KT [2].

Bonbline BO3MOXHOCTU OTKPbINUCL W nNepes paspaboTyrkamm
TPEHAXEPOB AN UHXUHUPUHTOBBIX Leneid. JlnweHHble TpeboBaHNiA
TOYHOIO 3MY/IMPOBAHUA OMEpaTopPcKMX WMHTepdeincos W nogaepxa-
HWA CETEeBON paboTbl HECKONbKMX Paboumx CTaHLUMM, Takne CUCTEMbI
NpesCTaBNAT cOO0W rMbKMe MogenmpytoLme cpeacTsa 41a nogaep-
XaHWA TEXHONIOMMYECKNX U TeXHUYECKUX PELUEeHUI cneuunanncTos
CpefiHero 3BeHa ynpas/ieHus (TEXHO/IOroB, WHXEHepoB, 3KOHOMW-
CTOB, CMeunasMcToB Mo TexHUKe 6e3onacHoOCTW). Takue NPOAYKTbl
(kaKk OuMHamuuyeckme, Tak W CTaTUYeCcKMe) npefnaratoTcd MHOMMMMU
paspaboTymMKamu, B TOM YuC/e NngepaMy B 06/1aCT MaTemMaTnyecKo-
ro mofenuposaHusa npoueccos (Aspen Technology, Inc., Hyprotech,
Universal Solutions, Inc., Simulation Sciences, Inc. n gp.). Bo3HuK-
LUINe aBTOHOMHO B (DOPME aBTOMAaTM3MPOBaHHbLIX Paboynx MecT Tex-
HOJIOTOB M WHXEHEPOB, 3TU CUCTEMbI NMOCTENeHHO 06pacTalT «Tpe-
HaXXepHbIMW» aKceccyapamy W NpeBpaLlalTcs B OfHY W3 BETBEW
o6ulero HanpasneHus passutusa KTK.

Ha cerogHs B MMpe CyLLeCTBYeT HECKO/IbKO COBPEMEHHbIX TpeHa-
XXepHbIX NNatopm, pa3paboTaHHbIX U MNOLAEPXKMBAEMbIX OCHOBHbI-
My MupoBbIMK npoussoanTenamu KT (ABB Simeon, Inc., Honeywell
SACDA, Inc., CAE Link, Inc. n pag ap.). OTMeTM TakXe NpPoLyKTbI,
npeasiraeMble He CTO/Ib KPYMHbIMW npoussoguTenamu. Cpeam Hux
MOLLHaa nnarpopma MOAENUpPOBaHUS peanbHOro BPEMeHW paspa-
60TKMN hmpmbl SAST (Special Analysis and Simulation) [http://www.
ast.co.uk]; mogenn ana HehTEXUMMM N HeTENepepaboTKN (UPMbI
Simtronics Corporation ATR (Applied Training Resources) [http://
www .atrco.com]; npofyktbl ¢upmbl SDI (Simulation Dynamics
Inc.) [http://www.simulationdynamics.com] gns Takux creyuanbHbIX
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obnacTeid, KaK Mbl/I0BapeHUe M NuBoBapeHue [17]; TpeHaxepbl ANs
aTOMHOWN 3HepreTMKM KoHuepHa Siemens [hnnp://www.sjemens.co]
n dupmbl Micro-Simulation Technology [http://www.mjcrosimtech.
com]; nNpofyKTbl upmbl GSE (Xxumus, nuiiesas NpoOMbILLIEHHOCTb,
(hapmakosnoruns) [http://www.gseps.com]; CAPE Software [http:/
www.capesoftware.com/] n, HakoHel, TpeHaXKepbl KOHUepHa VTT
[http://www.vit.fi] gna Lennono3Ho-6yMaxHOro NpPon3BoACTBa, Tpa-
AMUMOHHOro notpebutens KT [18. 19].

@) He CTO/Mb 6OraToMm, HO WHTEPeCHOM oOnbiTe BHeapeHus KT
cTpaHax CHIC cm. paboTy [6]. Tam >e onucaHa nepBas pocCuitckas
pa3paboTka TPEeTbero MOKONEHUS - MHOTO(YHKLMOHAMbHbIA KOM-
NbIOTEPHBIA TpeHaxepHblin komnneke (KTK-M). BbINOHEHHbIA B
NNy PAH.

1.3. Byayllee KOMMbIOTEPHbIX TPEHAXKEPOB: TPW TEHAEHLMN PasBUTUS

[o cambix nocnefHux neT paspabotka KT npeactasnsna coboi
SIPKO BbIPXKEHHOE «MHOT060pbE», B KOTOPOM OCHOBHbIE MPOM3BO-
ANTENN NPEeANnoYMTany BbIMONHATL CAMOCTOATE/IbHO BCE OCHOBHbIE
KOMMOHEHTbI TPeHaXKepoB - arnnapaTtHo-NporpamMmmHble MaThopmbl,
TPEHAXEPHblEe MOAENN, 3MyNATOPbl OMEP3ITOPCKUX WHTEP(ENcoB K
np. 310, XOTb ¥ NO3BONANO HAZEXHO 0beperatb «HOYy-xay», HO abco-
NIOTHO He cnoco6CcTBOBaNO BbIpabOTKe 06LWMX CTaH4APTOB Ha TpeHa-
XXepHble NMPOAYKTHI, fa U He 06ecrneymBasno BbICLIEr0 KayecTBa yKa-
3a8HHbIX OT[E/IbHbIX KOMMOHEHTOB.

Kak oTmeyvasnocb B npeablayLem pasfesie, MHOrve paspaboTymkm
13 COCeAHUX CEKTOPOB (MOAENV AN WMHXWUHWUPUHIA, 3MYNUpyeMble
onepaTopckue MHTepdencol, nnartopMbl MOAENNPOBaHUSA peasbHO-
ro BpeMeHW) cTasnm NpPOosBMATL BCe OOMbLUMIA UHTEPEC K TpeHaxep-
HbIM KayecTBam CBOMX NPOAYKTOB. B TO Xe Bpems HebnaronpusaTHas
9KOHOMMYECKass KOHBbIOHKTYpA B HEKOTOPbIX KHOYEBbIX A/ TpeHa-
XXepHoro 6um3Heca oTpacnax (0C06eHHO B He(hTAHOM) ocnabuna KoH-
KYPeHTOCNOCO6HOCTL goporocToawmx KT oT TpaguUMOHHbLIX MPoun3-
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BoAuTeneid. He ycunmsatoTca B MocnefHne rogbl 1 No3uLumn npous-
BoguTenein PCY, 06beKTMBHO Hambonee 3aMHTEPECOBAHHbLIX B MpPO-
OBVXEHUN TPEHAXePHbIX NMPOAYKTOB Ha NPOM3BOACTBO.

B 3TMX yCNnoBusX He Clly4yainHO NosiB/eHVe TOUKW 3PEHNS, COrfiac-
HO KOTOPOi1 3pa TaK Ha3blBaeMbIX «MOMHOMACLUTAOHbIX» TPEHaXKEPOB
noAxoauT K KoHuy [20]. B atom cnyyae 3a TpaguumnoHHbimmn KT ocTa-
HYTCA TO/IbKO pefikve 1 AOPOroCToALMe NPOeKThl (40 2 MAH. LON.),
CBSi3aHHble C BBOZOM B CTPOW HOBbIX OFPOMHbIX NMPOU3BOACTBEHHbIX
MOLLHOCTEN CTOMMOCTbKO B COTHU MW/I/IMOHOB [0/1NapoB, WU Tpe-
HaXXepHble MporpamMmMbl A/19 4pe3BblYaliHO OMaCHbIX MPOW3BOLCTB.
OCHOBHOMI e MaccuB TpeHaXXepHbIX NPOAYKTOB 6yfeT BbIMNONHATb-
ca Ha 6ase 3HauMTeNbHO 60Nee [eLleBblX «4U3aliHOBbLIX» MOAENEN,
pa3pabaTblBaeMblX AN Leneld TeXHONOrMYECKOro MHXUHUPUHTA. Mo
CYLLEeCTBYIOLLUM OLIeHKaM, HOBble MPOAYKTbl 6yayT Ha 80% obnagatb
CBOMCTBaMM NONHOMACLUTAbHbIX TPEHAXEPOB, HO MPUAYTCA N0 Kap-
MaHy 60/IbLUMHCTBY NOTEHUMANbHBIX M0/b30BaTeNeiA.

KocBeHHbIM noATBepXAeHnemMm 060CHOBaHHOCTY TakMX PacCyX-
[eHUIA MOTyT CNY>XUTb Habntofaemble B NOCNeAHMNE MeCALbl afbsH-
Cbl MeXAy KpyMHbIMWU pa3paboTymMkKamy JUHAMUYECKUX MOAenei
TIM v obnagatenammn cneunPrUyecknx TPeHaKepHbIX TEXHOMOTUA,
Hanpumep, mexay upmamu Simulation Sciences Inc. n SAST (nx
COBMeCTHbI npodyKT PROTISS Ha 6a3e Mofgenupylowero nakera
PRO/Il n ynomsaHyTOl Bbiwe nnatgopmbl OTISS yxe npeacrasneH
Ha pbiHKe [21]). Takxe 6AM3KM K COrnalleHno MUPOBOI MPOU3BO-
antenb mogeneit Aspen Tech, u TpeHaxepHbIli pa3paboTunk CAE-
Link.

[pyras BaxHas TeHeHUuMs B pa3paboTke KT cBsizaHa C 6GypHO
passuBatrowmmuca OLE TexHonoruamu [22]. MNMpeumMyLlecTsa Takoro
nosxoja o4eBUAHbI —KaK C TOYKM 3PEHNA BbIPAabOTKM O6LLEro CTaH-
JapTa TPeHaXepHbIX NPOAYKTOB, TakK 1 M0 BO3MOXHOCTAM 00befnHe-
HUA B KT yxe CyLLecTBYIOLWMX pasHo0bpasHbIX NMPOLYKTOB pasHbIX
npoun3BoanTenein —on6IMoTeK Mojeneid, onepaTOPCKNX MHTepdeir-
COB, HapaboTaHHbIX YNPAXHEHWIA 1 np.
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HakoHeL, TpeTbe MPUHLMNWANbHOE HOBLUECTBO COCTOUT B W3-
MeHEeHUN caMmoro nogxopa K KT. Eciv paHblle KOMMNbIOTEPHbIA Tpe-
HVHI 0NepaTopoB MbIC/IN/ICA KaK CaMOCTOATeNbHasA 3aa4va, Tpebyto-
Wwasa cneynguyeckor TeXHMYeCKO 1 NporpaMmmHoOl peanmsalmm, 1o
ceilyac OH paccMaTpuBaeTCA KakK OflHO U3 3BEHbEB TaK Ha3blBaeMoi
«ONTUMaszaLun peasbHOro BpeMeHu» (on-line optimization) [23]. Co-
OTBETCTBEHHO, MO-4PYrOMY NMOHUMAETCA CBA3b TPEHMHTA C 3aja4amu
VHXWHUPYHTa; 00Lie MOAeNnn UCNoNb3ytTCA NpW TakoM Monaxoje
4na 06yyeHWs onepaTopos, NMPOrHO3MPOBaHWUA peakuuu peasibHoro
06beKTa, HACTPOMKM CUCTEMbI YNPaB/eHUs, UCCNef0BaHNUA TEXHONO-
FMYEeCKNX PeXnMoB, BEPUPUKALUN U3MEPAEMbIX AaHHBLIX U APYTUX
3ajau.

1.4. 3aknto4yeHune no rnase 1

Pa3paboTkn KT nepexuBatoT MepenoMHblii MOMEHT CBOEro pas-
BUTMSA. T103aau TpU [AeCATUNETUS MHTEHCUBHbLIX WUCCNeA0BaHWUNA, He-
CKO/IbKO MOKO/EHWI TPeHaXKepPHbIX MPOAYKTOB, TbICAYM YCTAHOB-
NneHHbIX KT. Hannuo —BbI30Bbl PbIHKA, Tpebytowme CyLecTBeHHOro
yAeleB/ieHUA MPOAYKTOB, UX WUHTErpaLmm B HOBble TEXHUYECKUE U
NH(OPMaLNOHHbIE CUCTEeMbl YNpaBfieHUs MpPoOU3BOACTBOM. Heob6-
X0AUMOCTbL Bce 6osniee ry6OKOA MNOArOTOBKM MNPOU3BOALCTBEHHOIO
nepcoHana u Bce 60/ee MOLLHbIX WMHCTPYMEHTOB KOMMbIOTEPHON
NOALEPXKKN YMpaBNeHYeCKUX peLlleHnii ovyeBuaHa. Pa3paboTunkam
TPEHaKEepPOB MPeACTOUT PelnTs 3TU HOBbIe 33jaun. B 3Tom cMmbicne
NonbITKa NpoaHaM3npoBaTb COBPEMEHHOE COCTOSIHUE MPO6/1eMbl Ha
(hoHe mctopum passutua KT npeactaBnserca He6eCcnonesHom v rny-
60KO MOyUYnTENbHOM.
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FMABA 2. MTOCTPOEHUE TPEHAXEPHbLIX MOJENEN
TEXHOJIOTMYECKWX MPOLIECCOB

2J1. TeXHOOTNYECKUI NPOLLECC CMeLUeHMNS

OOLLenpuHATO, YTO B OCHOBE TPeHaXXepoB AO/DKHbI NieXaTb Tak
Ha3blBaeMble «[eAyKTUBHbIE» MOAENN TEXHONOIMYECKOro npoLiecca,
ncxopgawme ns yHLaMeHTaIbHbIX NPUHLUUNOB YCTPOMCTBA U PYHK-
LMOHUPOBAHUA TEXHONOIMYECKMX 006bEKTOB. WX co3faHue, XOTb U
npescTasnseT cob0i Ype3BblYaNHO TPYAOEMKYHO 3aady, obneryaet-
CA OFPOMHbIM 3a7e/10M B 006/1aCTU MaTeMaTUYecKoro MogenMpoBaHus
TM n annapatoB. B nepsble AecATUNETUA TpeHaxepocTpoeHus (70-
80-e rogbl NPOLUSIOro BeKa) TakMe Mogenu paspabaTbiBaiCh B paMKax
KaXXJ0ro TPEHaXXepHOro NpoeKTa C UCNOoNb30BaHWEM OO6BEKTHO-0pU-
EHTPOBAHHOI0 NPOrpaMMMpoBaHuns, peannsytoLero 6nbanoTekn 6a-
30BbIX M CTPYKTYPHbIX TEXHONOMMYECKUX 3/1eMEHTOB, NPOrpaMm pac-
yeTa (PU3NKO-XMMUYECKNX XapaKTEPUCTUK TEXHONOTMYECKUX Cpej U
Ap. KOMMOHeHT-mogenein. OfHako K Hadany 90-x rogoB XX Beka Bce
cepbe3Hble pa3paboTumMKM TpeHaxXepoB 063aBeNNUCh YHUBEPCA/bHbI-
MW KOH(hurypatopamu Mogesnieil, CBOAALLMMK MPOLECC MOCTPOeHUs
TPeHaxepa K KOHPUrypauum TeXHOMOrMYeCKOM CXembl M3 3apaHee
COo3faHHbIX Mofyneii. B 6ubnmnoTeke Takmx Mogynei cogepxarca oc-
HOBHbIE Y3/1bl W annapaTtbl XUMUYECKON TEXHONOTMM (KOMOHHbI, pe-
aKTopbl, Meyu, Ten1006MeHHNKHN, cenapaTopbl, KOMMIPeccopbl 1 np.),
M 3ajava paspaboTumka —co3gaTtb M HaCTPOUTb TMAPaBINYECKYIO
ceTb, B y31aX KOTOPOW pacrnonaraeTcs HeobxoanMmoe o6opynoBaHme.
Takum 06pas3oM, Haubonee TpyLOeMKas 4acTb MOCTPOEHUS TpeHa-
YKEPHOI MOJenn CBOAUTCA K NpeABapuTeNbHON pa3paboTKe MOLLHOWA
O6UM6MOTEKN TEXHONOTMMYECKUX MOAYNeNR, MO3BONAKLWNX [0OUTLCS
rny6boKoro v afleKkBaTHOro noBefeHns MOAeNNPyeMOoro npowecca.

Vmes B BUAY NOACHWUTbL MPUHLMNUANLHOE YCTPOMNCTBO TaKNX TeX-
HOMIOrMYECKUX MOy e, BOCNONb3yeEMCA HarfSifAHbIM NMPUMEPOM ar-
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napara cmetueHuns (puc.2. ). AnnapaTt COAepPXWUT ABE NMHUN NOJaYn

KOMMOHEHTOB A 1 B. COOTBETCTBEHHO, C Hacocamu PA n PB, oTceu-

HbIMK KnanaHamn HVA n HVB. perynupyloLwumMm KnanaHamu pac-

xofda FVA n FVB; a Takxe nnHui0 oTeBofa cmecu ¢ Hacocom PC. oT-

ceyHblM KnanaHoMm HVC u perynupytowum KnanaHom pacxoga FVC.

ynpasnseMbIM B Kackafie oT perynstopa yposHa B emkocTn LCC. Fla

BbIXO4e CMecKu W3 annapara U3MeparTCa: KOHLEeHTpauus no Kommno-

HeHTy A —aatunkom AIC u faBfeHne HarHeTaHuWa Hacoca cMecn —
patunkom P1C. Mpouecc npoTekaeT Npy HEM3MEHHON TemnepaType U

aTMOC(EPHOM [aB/eHNUN B EMKOCTW CMELLEHNS.

Puc. 2.1. TexHONOrMYecknii NpoLecc CMeLLeHNst

CocpefoTouMMCst MIMEHHO Ha MOZENM TEXHOMOMMYecKoro npowec-
ca (panee - MIT), nmes B BUAY, YTO B TpeHaXkepe OHa AOMOJHAET-
CA MOAeNbio M3MepeHus U npeobpasoBaHusa UHGopmauun (fanee -
MWIT) n Moensio MCMOMHUTENbHBIX MeXaHn3MoB (ganee - MUM).



2.2. JefyKTBHaA MOAesib TEXHOIOTMYECKOro npouecca

[enyKTnBHas mMofenb npoLecca XMMUKO-TEXHONOTMYECKOro TUna
006bIYHO NPUHMMAET BUL CUCTeMbl anredpamyeckux n guhgepeH-
LManbHbIX YPaBHEHWI, 4acTO CYLLECTBEHHO HENUHENHbIX U C orpa-
HUYEHUAMWN Ha nepemeHHble. TlycTb X(I) - BeEKTOp MOAenMpyeMblX
nepeMeHHbIX ((PM3NYECKMUX BEIMUYUH - BbIXOAOB MIT, HO He UX n3-
mepeHunin B MAT); n(0 - BeKTOp ynpaBnstoLWwmx BO34eiCTBUIA (BbIXO-
nos MVM); MO) - BEKTOp AOCTYMHbIX AN U3MEHEHUS BO3MYLLIEHWIA
HOPMa/IbHOro Xoja npouecca (Temnepatypa OKpyXatollei cpefbl,
Hann4yme NpuMmeceli B Cbipbe, CTaTyC 3/1eMEHTOB OCHOBHOIO 060pyA0-
BaHWS, Hanpumep, BapbMpyeMble UHCTPYKTOPOM B X04e 06y4eHus);
P = (£71, ¢([)T ~ BeKTOp, cogepawnii, COOTBETCTBEHHO, CTaTUYeCKME
X W [MHAMUYecKune 1 napametpbl Mogenu. og ctaTuyeckumu bynem
NOHUMaTb MNapameTpbl, OnpeAensieMble W3 YCNOBUW NOAAEPXKaHMUS
CTaLMOHapHbIX COCTOSAHWUIA MOJeNu, Takme Kak CKOPOCTW peakuwui,
reoMeTpuyeckKme XxapakTepmucTUKM annapaTos M T.M., a Nog AMHammnye-
CKUMMU - MmapameTpbl, ONpeAenstoLine CKopoCTb NepexofHbIX npoLiec-
COB B 0OBEKTE MPY HUIMYUWN B HEM MaTepuabHbIX N AHEPTeTUYECKMX
AmcbanaHcoB, Takme Kak CKOPOCTb BblpaBHUBAHUS KOHLEHTpauuu BO
BCEM 06beMe CMecKn Npu U3MEHEHUN COOTHOLLUEHUSA KOMMOHEHT; CKO-
POCTb YCTAHOB/IEHWS YPOBHS B eMKOCTM MPU CKaYKO0OpasHOM n3Me-
HEHMW pacxofa OLHOr0 U3 CMeLLMBaeMbIX NMOTOKOB M Ap.

OunHamnuyeckoe nosefeHMe MOAeNMpPyeMoro ob6bekTa npencTas-
NsieTcs Torga cnegyowmm obpasom:

abc(1)PK =T, (x(F, n(\), u/*), vY), (2.1)
H /x(), n(9, si(*), ¥Y)£ 0, (2.2)
O /x(»), u(»), (), ¥) = 0, (2.3)

rae  (¢), H' (*), (?(*) —onepaTopbl Ha NPOCTPaHCTBE BEKTOP-PYHK-
LM, COOTBETCTBEHHO, 414 AN dhepeHLnanbHOR YacTh, OrpaHuyeHni
Ha MepeMeHHbIe 1 anrebpanyeckoin YyacT Mogenu.

OueBUAHO, YTO PopManbHO ycnoBue (2.3) MOXHO paccMaTpuBaTh
KaK 4aCTHbIW cnyyain ycnosusi (2.2), korga O4HOBPEMEHHO WUMEOT
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mecTo HepaBeHcTBAa O <X(F; u(), mM(k YY) < 0 u (%), m(y
*>0e). H<O.

CsoiicTBa 60/bLUMHCTBA MPOLECCOB XUMUKO-TEXHONOMMYECKOro
TvMNa No3BONAKT rOBOPUTL O BbINOMHEHUN B Mogenu (2.1), (2.2) cne-
AYOLWMX rpex NPUHUUNUaNbHbIX Tpe60BaHNIA:

1) TpeboBaHue eAUHCTBEHHOCTM peLueHmns X(r), Te(l , /] 4N Kax-
[OI peanu3aummn HavasbHbIX ycnoBuid X(10) 1 3afaHHbIX TPaeKTOpUiA
yNpasieHnin n BO3MyLLEHWIA 1/(r), >I(r), F <T.

2) TpeboBaHune KOHeyHOCTU pewteHus x(r), Te (/(, /], npn KoHeu-
HbIX YMpaBieHuax n Bo3myLeHusax r/(r), Mm(r), T<r (T.e. OrpaHNYeH-
HOCTb MaTepuasibHbIX Y 3HEPTEeTUYECKMX MOTOKOB Ha BXOAE npouecca
onpefenser orpaHNYeHHOCTb ero (YM3NYeCKUX NepeMeHHbIX).

3) TpeboBaHWe MNPOAOMKAEMOCTM Mpouecca BO BPeMEHMU,
O3Havarolllee, 4YTo pelleHne cuctembl (2.1), (2.2) cyuwecTByeT npu
noéom ?> /.

Cmbicn nocnefHero Tpe6oBaHWA MOACHUM Ha MPOCTOM MpUMepe.
PeweHne ypaBHeHua cIX()J/cHL = exp(x(1)) npu x(?0 = X , uMmetoLee
Bug X(/) = -1n(exp(xA - 1). onpeaeneHo ToNbKO And t <exp(xu) n npu
?—>exp(x0) x(() — X . Ha npakTuke Takoe rnoBefeHNe 3KBMBA/EHT-
HO (hM3MYecKoMy paspyLLUeHWIO COOTBETCTBYHOLLEr0 00beKTa, HO Ha
YPOBHE TPEHAXXePHOW Mogenn TpeboBaHMe NPOAOHKAEMOCTU UCKIIHO-
4aeT OMMCaHHYI0 BO3MOXHOCTb.

B 06Lwmx yepTax KOHCTPYKTMBHAA MeTOAMKA MOCTPOEHUSA AelyK-
TUBHON MOJENN OMucaHa HUXe.

2.2.1. [efyKTUBHOe MOAeNMpoBaHue

[efyKTviBHOE MOJENnpoBaHWe NnpeanosaraeT BbIACHEHNE OCHOB-
HbIX PU3NYECKMNX 3aKOHOMEPHOCTEN (NYHKLMOHUPOBAHUA OTAENbHbIX
Y3/10B npoLecca 1 Ux B3aumMogeicTBua. T 3aKOHOMEPHOCTU Noy-
yaloTca B (hopme cUCTeMbl guddepeHumnansHbIX U anrebpanyecknx
ypaBHEHWIN 1 anrebpanyeckMx HepaBeHCTB, BOOOLLE FOBOPA Henu-
HeMHbIX, N XapakTepu3yto! npouecc B LENOM, a He OTAe/bHble ero
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peXumbl. BeefleHne B MOfAeNb CTOXACTUYECKMX 3/IEMEHTOB, Kak npa-
BU/IO, He MpPaKTMKYeTCH, 3a UCK/OUYEeHWeM CflydaeB, Korja cam Me-
XaHW3M OnmncaHus npouecca MPUHMUMaeT BEPOATHOCTHBIN XapakTep
(Kak, Hanpumep, B MOAeNu npouecca KaTaMTUUYeCKOro pugopmunH-
ra, rae paspbiB YrneBOAOPOAHbIX CBA3e/ NapaUHOBON YaCTW Cbipbs
Cny4aeH).

Bcakoe feflyKTMBHOE MOLENMpPOBaHWe, OYEBUAHO, HaYMHaeTcsa ¢
onpegeneHns 3HaYeHWU (U3NYECKMX MOTOKOB MO MOSyvaeMbiM U3
MMM NonoXKeHNAM HenpepbIBHbIX U AUCKPETHBIX UCMOMHUTE/bHbIX
MexaHu3moB. 114 paccMaTpuMBaeMoro npumepa MoXem OMNpenennTb
MOTOKM KOMMNOHEeHTOB A u B 1 cmecn C B cnegytowem Buge:

F/t) =k, *PA®) * HVA®t) * FVA(t) * (P4- 1w, (2.4a)
F/t) = kg *PB(t) *HVB(t) * FVB() * <PH 1)'D (2.4b)
F(() = kr *PC(t) * IfVCt) * FVC(t) * (P( (t) - )m, (2.4c)

rfae K, KB, KC- XapakTepuCTUKW KnanaHos, P PH, [AB/IEHNA Ha-
rHeTaHMs COOTBETCTBYHOLLMX HACOCOB (B paccCMaTpMBaeMOM MPOCTOM
cnyyae P4un P 6yaem cuntaTb MOCTOSIHHbIMKM, a Pc(t) onpegennm B
Mn).

Mpn pacuyeTte notoka cmecu F /t) Kpome TOro Heo6XOAVMMO yuu-
TbIBaTb YPOBEHb B EMKOCTU CMELLEHUS, MOCKO/IbKY MNPy OTCYTCTBUM
XMAKOCTU 06pa3oBaTb NOTOK CMecK Henb3s. Tpebyemble B MIT eau-
HULbI 3MepeHnsa nsmyecknx notokos F/t), F/t), F/t) nonyvatoT-
cA NyTem Bbl6Opa HafNexalMx 3HaYeHNA KOIPQPULMEHTOB K/, KB, KT

Mocne onpeaeneHns PU3NYECKNX MOTOKOB AelyKTUBHOE MOAE/N-
poBaHWe NO3BOMIAET OnucaTb CnefytoLlmne CBA3N AN TEKYLLEro o6be-
Ma, BbIXOAHOW KOHLEHTpauuu no KOMMOHEHTY A, YPOBHIO U [aBle-
HUIO HarHeTaHus CblpbS:

dV(t)/dt = F/t) +F/t) - F/t), (2.5)
Xm(t) =F/t)/ (FIt) +Flt)), (2.6)
dXQUt)/dt = - (Xol/t) -X m (D) *

il-exp (/x*zjt) *(F/t) +F/t) / VO)}, 2.7)
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L(t) = V(1) /S, (2.8)
dPc(t)/dt = G, * {PHIMM*PC(t) +1- P(.(t)- C *Fr(t) /, (2.9)
*W< O<X(m/t)< 1 (2.10)

3pecb: .O ) - Tekyllas KOHLEHTpaLus Nno KOMMOHEHTY A obuye-
ro exogHoro notoka; X( (t) - KOHUEHTpauus cMecu Mo KOMMOHEH-
Ty A; L(t) —ypoBeHb xugkoctu B annapaTe; V(t) - HaKONJEHHbIA
o06beM Xugkoctn B annapaTe; P (f) - gaBneHme HarHeTaHus Hacoca
cMmecun (gaBneHWeM CTonba XMAKOCTU B ypaBHeHUM (2.9) npeHebpe-
raem); zjt) - npusHak paboTbl Mewanku (4ns npocToThl, Zjt) = 1
AN BKMKOYEHHON Mewankn nzjt) = 0 gna BbikAto4veHHoi); P (t) -
cTatyc Hacoca cmecu; M)- monHblii 06bem anmapaTa; S - maowagb
rOPM30HTaNIbHOrO CeyeHusi annapata; /* - [aBfeHue, COOTBET-
CTBYHOLLLEE MOIHOMY Hanopy Hacoca cmecu; C, C, (p- cTaTu4yeckue
M AUHAMUYECKMe napaMeTpbl MOAENN.

CwmbICn MHOXUTENA:

Bit, J = {1-exp (-g *zjt) *(FJt) + F/t))/ Vit)) }

B AW (PepeHLNabHOM YpaBHEHUM KOHLEHTPaLN cmecu (2.7) Takos.
Yem 6onbwe C 1 BeC BXOAHOIO NMOTOKA MO OTHOLUEHWUIO K HAKOMJIEeH-
HOMY 06beMY XXUAKOCTU, TeM BbicTpee KOHLUeHTpauus cmecn X()Jt)
NpnobIMXKaeTca K KOHLEHTpaLuy BXOAHOTO NOTOKa; U, Ha060poT, Yem
MeHble C u B(*), TeM Mea/ieHHee UAET NPOLECC BbipaBHUBAHUA KOH-
LleHTpauuid. YTo Xe KacaeTcsa Apyrux napameTpoB MOAenu, To cTatu-
4ecknini Ko3athuuMeHT C onpeaenseT rugpaBamyeckoe conpoTmee-
HMe Hacoca CMecK, a AMHAMUYECKUIA KOIP(ULNEHT g - CKOPOCTb U3-
MEHEHMWS [aBNeHns HarHeTaHWs Hacoca npu KosebaHusX BbIXOLHOIO
notoka F (t) unm cmeHax ctatyca Pc(t).
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2.3. OnpegeneHne NnapameTpoB M HEHabMOAAEMbIX
nepeMeHHbIX npouecca

2.3.1. 3agaya NMoCTPOEHUS CTAaTUUYECKNX TPeHaXXePHbIX Mojaeneii

CraTnyeckne napameTpbl MOTYT ObITb OMpefesnieHbl U3 pelleHuns
CTaTUYeCKOM CUCTEMbI YPaBHEHWIN N HEPABEHCTB

XOx* w*. nf Cc) =Q (2.11)

H(x*, n* > (4 <0 (2.12)
OTHOCUTENIbHO BEKTOpa CTaTM4ecKMx napameTpos 4* n HeHabnwogae-
MOI 4acTu BEKTOpa BbIXOAOB X* MpW pernameHTHbIX CTauMOHapHbIX
3HauYeHMAX ynpasneHui ?/*, BO3MYLLEHWIA T* 1 HabngaemMon ya-
CTW BeKTOopa BbIX0A0B X*. [nHammyeckune napametpbl CHa peLleHune
cuctembl (2.11), (2.12) He BAUAKOT U ONPeAENneHbl U3 HEro ObiTh He
MOryT; a [lefleHne BeKTopa X* Ha HabnojaeMyto 1 HeHab4aeMyto
4aCTU peLlaeTcs UCX0Ls 13 YCIOBMIA KOHKPETHOW Mogenun n byaeT 06-
CYXX[EHO HUXe.

B paccmaTpmBaeMoM Mpumepe CTaTUYECKWUid BapuvaHT CUCTEMbI

(2.5)—2.10) npuHUMaeT BUL,

(2.13)

(2.14)

(2.15)

(2.16)

(2.17)

(2.18)
rge no pernameHTy 3afaloTcd MOoTokM P * p * P *; ypoBeHb X* (C
YUYeTOM XapakKTepa M3MepeHUs YPOBHSA; KOHLeHTpauusa cmecn 34'7%;
KoHcTaHTbl PHOX” W 5 n ctaTtyc Hacoca PC = 1 U3 cuctemsl (2.13) -
(2.18) onpepgenatoTcs HeHabnogaemble NepemMeHHble HaKOMIEHHOro
o6beMa V* 1 BXOAHOW KOHUEHTpauum X *, a TakkKe CTaTUYECKWUiA Na-
pameTp c 4
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Mpwv peweHnn cTaTMYecKom 3afaqum HeobX04MMO YUnTbIBaTb HETOY-
HOCTb (a MHOrAa 1 MPOTMBOPEUYNBOCTb) PErTAMEHTHBIX AaHHbIX NN BO3-
MOYHOCTb UX OTCYTCTBUA. B yacTHOCTW, onpeseneHHble cornacHo (2.14)
1 (2.15) BENNYMHbI BXOAHOM KOHLEHTpaLuMM AO/MKHbI COOTBETCTBOBATD
APYT APYTY; AO/MKHO TaKXXe YA0BNETBOPATLCA YC/10BME MaTepuaibHOMo
6anaHca (2.13). B npoTMBHOM cfiyyae HeO6X0AMMO NOMbITaTbCs COCTa-
BUTb APYroil Habop HabMHAaEMbIX MEPEMEHHbIX WX NPUBAEYL METOAPbI
6anaHCUPOBKM M BeputmnKaummn aaHHbIX. Mpu onpegeneHnn Habsto-
[aeMbIX U HeHabNto4aeMbIX NepeMeHHbIX CTaTUYeCKOW CUCTEMbI Hafo
MMETb B BUAY pas/iMyHble Cly4vam COOTHOLUEHMS KONMYeCTBa 3Hauu-
MbIX YPaBHEHWI W ymcna onpegensieMblX NepeMeHHbIX Y CTaTUYeCKMX
napameTpoB. EC/M unCno ypaBHEHWIN paBHO YMUCY HEW3BECTHbIX (Kak
B paccmMaTpuBaeMOM MpUMeEPE), CUCTEMA peLlaeTcs OAHO3HAYHO. Ecm
HEeN3BECTHbIX 60/bLUe, YeM YpaBHEHWI, HEOOXOAMMO NPUBEYb HOBbIE
cTaTuyeckre ypaBHeHus (HanpymMep, 0TBeYatoLLve Apyromy cTalmoHap-
HOMY pexkumy). 310 ByfeT crnocobCTBOBAThL T .&Ke NPUBA3Ke onpesens-
eMbIX CTaTMYeCKMX NapaMeTpoB K MOBEAEHMUIO NpoLecca B HECKObKMX
pasHbIX CTaLMOHAPHbIX peXxumax. Ecnm, HakoHel, He3aBUCKMMbIX ypaB-
HeHWIA 6obLe, YeM HEeW3BECTHbIX, TO 061aCTb PELUEHNS CTaTUYeCKOM
CUCTEMbI MOXET OKa3aTbCs MyCcToM. Torga kak v npu oTCyTCTBUM peLle-
HMS 13-3a OrpaHuyeHuii (2.18) MoXeT NoTpe6oBaTbCS BO3BPALLEHME K
atany AeAyKTUBHOIO MOLENMPOBaHUA AN MOAU(MKAUMM CTPYKTYpPbI
MOZEeNw.

2.3.2. MapamMeTpbl AMHAMWNYECKUX TPEHAKEPHbIX MOAeNei

KoathpuumeHTbl, onucbiBatoLine CKOPOCTb MNEPeXOfHbIX Mpo-
LlecCOB OT OfHOM0 CTaLMOHapHOro COCTOSAHWA 06beKTa K Apyromy,
€CTeCTBEHHO, He MOTyT ObITb ONpefAeneHbl U3 peLleHns CTaTUYecKoi
3afaun. Ecnm nx 3Ha4eHUs HUKaK He CnefytoT 13 pernaMeHTHbIX faH-
HbIX (Kak, Hanpumep, npu onpejeneHnn CKOPOCTU WU3MEHEHMUS Ha-
KOMMEeHHOro 06beMa Npu 3afaHHbIX BXOLHbIX M BbIXO4HbIX MOTOKax
B anmnapaTe), TO UX MONy4alT nyTeM HabnOAeHUs 3a MoBefeHUEM
peasibHOro 06beKTa NN faxke NyTem NPOBeAeHUA cneunanbHbIX 3KC-
NnepyuMeHTOB.
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MMABA 3. HACOC U KNTATTAH

Perynupyrowmii knanaH - O4UH U3 KOHCTPYKTUBHbIX BUJOB pe-
rynupytouein TpybonpoBogHOM apmaTtypbl. 9TO Hamboee YacTo npu-
MEHAIOLWNIACSH TUN perynvpytoLLeli apMaty pbl Kak /11 HEMpPepbIBHOTO
(aHanorosoro), Tak v Ana AUCKPETHOrO PerynnpoBaHUs pacxoja u
AaBneHus. BbinonHeHWe 3ToN 3afayuv perynupylolime KnanaHbl ocy-
LeCTB/AIOT 3a CUET U3MEHEHMS Pacxofa Cpedbl Yepe3 CBOe MPOXOA-
HOE CeyeHue.

B 3aBMCMMOCTM OT Ha3HayeHWUs W YCNOBWIA 3KChyaTtauum npu-
MEHAIOTCS pas/MyHble BWAbI YNPaBNeHUs PerynupyroLlein apmarty-
POIA. Yalle BCEro Mpu 3TOM WMCMOMb3YKOTCA CreLmanbHble NPUBOLbI U
ynpaBneHne € MOMOLLbK MPOMbILINEHHbIX MWKPOKOHTPO/IEPOB M0
KOMaHfe OT [aT4MKOB, PUKCUPYIOLWUX NapameTpbl cpedbl B Tpy60-
npoBoje.

Mcnonb3yloTea anekTpuyeckue, MHeBMATMYeCKuUe, ruapasniuye-
CKME 1 3NeKTPOMarHuUTHble NMPUBOAbI ANA PEryMPYHOLWMX KnanaHoB.
B coBpemMeHHO NPOMbILLNEHHOCTY Y)XXe PefiKo, HO BCe Xe BCTpeyaeT-
A, OCHOBHOM Croco6 ynpasneHWUs perynsatopamu B NpOLLIOM - pyu-
HOE ynpas/ieHue.

KOHCTPYKLMWN perynnpyounux opraHos

OpHocegénbHble U AByxceaénbHble KnanaHbl. B cefenbHbIX
KnanaHax MOABWKHbIM 3/1EMEHTOM CYXXUT MJIYHXep, KOTOpbIA MO-
XET ObITb UroNbyaTbiM, CTEPXHEBLIM WKW TapenbyaTtbiM. [MayHxep
nepeMeLLaeTca MepneHAMKYNSAPHO OCU MOTOKa cpefdbl yepes censo
(unn cépna), N3MEHAs MPOXOAHOe ceyeHwe. Hambonee yacTo BCTpe-
YyaeMble —[BYyXCeféNbHble KfanaHbl, TaK Kak WX 3aTBOpP XOpOLIO
ypaBHOBeELUeH. 3TO M03BONAET WX MPUMEHATb AN HEenpepbIBHOro
perynupoeaHus fAasneHust o 6,3 Mrla B TpybonpoBofax pAuame-
Tpom A0 300 MM, NPy 3TOM MCNOJIb3YA UCMOIHUTESIbHbIE MEeXaHWU3MbI
MeHbLLIEA MOLLHOCTK, YeM ofHoceaénbHble. OaHOCeAENbHbIE Knana-
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Hbl MPUMEHAIOTCA Yallle BCero Ans HebONbLUMX AMaMeTPOB NpPoxona
3-3a CBOEr0 HeypaBHOBELLEHHOIO NyHXepa. Takke NpeMmyLLecTBo
[BYXCe[l€NbHbIX KnanaHoB COCTOMT B TOM, YTO TaKOW KOHCTPY KLWei
ropasgo nerye obecneynTtb TpebyeMyto A4/ 3anN0pPHO-PEryNnpYLOLLEeit
apMaTypbl repMeTUYHOCTb C MOMOLLBIO MYHXepa, UMetoLLero cre-
LManbHbIA perynupyowmnii npopunib Ans KOHTakTa ¢ O4HUM Cef/oMm,
a ins Nocajku B Apyroe cefno - ynaoTHUTENbHY NMOBEPXHOCTb A/1S
6osiee NJIOTHOrO KOHTaKTa.

3aTBOpP K/IETOYHbIX K/lanaHoB BbIMOMHAETCH B BUAE MONOr0 Lu-
NNHAPA, KOTOPbLIA MepeMeLLaeTcs BHYTPU KNETKMW, ABNAIOLWENCH Ha-
NpasffoOLWLMM YCTPOUCTBOM M, OLHOBPEMEHHO, CEA/I0M B KOpryce.
B kneTke MMeroTCs pagmancHble oTBepcTua (nepdgopaums), no3so-
NAOLMe perynupoBaTb pacxof cpefbl. PaHee Takue KnanaHbl Hasbl -
Ba/IMCb MOPLLHEBbIMU NepdopnpoBaHHbIMU. KneTouHble KanaHbl 3a
CYET CBOEM KOHCTPYKLMU MO3BONAKOT CHU3UTDL LUYM, BUGpALMIO U Ka-
BUTaLMIO npu paboTe apmaty pbl.

Mem6paHHble KnanaHbl. B KnanaHax 3Toro Tuna MCronb3yT-
CAl BCTPOEHHbIE WM BbIHECEHHbIE MeMOpPaHHbIe MHEBMO- WU TUAPO-
npuBoAbl. B cnyyae BCTPOEHHOro npuBofa pacxof pabouein cpefbl
HanpsMyt0 M3MeHSeTCA 3a CUET NMepeKpbITUA NPOXoAa B ceasie rmoKol
MeM6paHoi 13 pe3nHbl, (hTOponIacTa Ui NoAN3TUIEH], Ha KOTOPYHO
BO3Je/CTBYET [aB/ieHne ynpasnswooLwein cpegbl. Ecnv npusof BbiHe-
CeH, TO NepecTaHOBOYHOE yCu/IMe MNepefaeTca yYepe3 mMeMbpaHy Ha
Onopy LUTOKA K/anaHa, a Yepes Hero Ha peryavpyroLmin opraH; Korga
[aBfieHne ynpasnstoLLel cpedpl cbpacbiBaeTcs, Npy>KMHa BO3BpaLLa-
eT MeMbpaHy B Haya/ibHOe MOoJoXeHWe. YToObl yCunmna oT cpefbl U
cuna TPeHWs B HANPaBNAOLWMX W YNJIOTHEHUN He NPUBOAWUIN K CHU-
XXEHUIO TOYHOCTM paboThbl KanaHa, B Takoi apmaType 4acto UCMofib-
3yt0TCS [LOMOJIHUTENbHbIE YCTPOMCTBA - NO3ULMOHEPDI, KOHTPOIMPY-
foLMe MosIoKeHWe WToKa. MembpaHHble KnanaHbl MOryT ObiTb Kak
OfHO-, TaK W fBYXCeféfbHble.

OCHOBHbIM [OCTOMHCTBOM TaKWX K/arnaHOB fB/ISETCA BbICOKas
repMeTUYHOCTb MOLBUXKHOIO COefUHEHUS W KOPPO3WOHHas CTOM-



KOCTb MaTepuanoB, M3 KOTOPbIX M3roTaBIMBaKOTCA MeMOpaHbl, 4TO
Nno3BONISET 06ecneynTb XOPOLUYH 3alUTy BHYTPEHHUX MOBEPXHO-
CTell apmaTypbl OT BO3AeNCTBMS paboumx cped, KOTOpble MOTyT 6bITb
arpeccuBHbIMU.

B 3Tux ycTpoiicTBax perynumpoBaHue pacxofa cpefbl MPOMCXO-
AUT MpW NOBOPOTE 30/10THMKA Ha HEOOXOAMMbIN Yrof, B OTANYME OT
APYTMX KnanaHoB C NOCTyNaTeNbHbIM [ABVKEHMEM LUTOKA MM MEM-
6paHbl. Takme KnanaHbl NPUMEHAKOTCA, KakK NpaBuIo, B 3HEPTETUKE 1
MMEIOT aNbTEPHATUBHOE Ha3BaHUE «PErynvpyloLLnii KpaH», Tak Kak
no NPUHLMNY AeACTBMA NPUHaZNexXaT K KpaHaMm.

JByxcenénbHble KnanaHbl
[N cuctem
MeXaHUYeCKO 0UNCTKU

OpnHoceénbHbIi
PerynvpyroLLmniA Knarnat.
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Hacoc - rugpaBnuyeckas MalluHa,
npeobpasytoLas MexaHUYecKy 3HEpPruto
NPUBOAHOIO ABUraTens WM MYCKY/bHYHO
3Hepruio (B pPy4YHbIX HAcoOCax) B 3HEPruo
NOTOKa XWAKOCTW, ChyXalwas Ans nepe-
MELLEeHNS W CO3[aHWs Hamnopa >KMAKOCTEN
BCEX BWOB, MeXaHWYeCKOM CMecK XMAKO-
CTW C TBEPAbIMU U KONNOUAHBLIMU BeLle-
CTBAMU WM CXWKEHHbIX ra3oB. PasHOCTb
[aBNeHUI XULKOCTU Ha BbIXOAe M3 Hacoca
N npucoenHeHHOM TpybonpoBoge 06y-
C/IOB/VBAET ee NepemeLleHue.

LleHTpo6eXxHbI Hacoc — Hacoc, B
KOTOPOM [BMXXEHWE XWUAKOCTU U HeobXo-
OUMBIA Hanop Co34at0TCa 3a CYEeT LeHTPOo-
6eXHOl Ccunbl, BO3HUKAKOLWENW Mpu BO3-
JencTeum nonactein paboyero koneca Ha

YXNOKOCTb.
KneToyHble KianaHbl

3.1. OnucaHue TexHONOrMYeckKoro ysna

B TpeHaxepe mofenupyertca cuctema M3 ABYX repMetusnposaH’
HbIX EMKOCTEN: BCacblBaloLLEi
(E-1) n paboueii (E-2) - mexay
KOTOPbIMW  HacoCcoM nepeka-
ymBaeTcAd paboyasd >KMAKOCTb
(puc. 3.1).

Pacxop, »kungkoctn nogaep-
XXMBaeTCA perynsaTopom, Kna-
MaH KOTOPOro PacrnosioXXeH Ha
nepetoke. B kayecTBe paboueii
XXMAKOCTU UCMOMb3YeTCA BOAA,
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eMKOCTW TrepMeTM3MPYIOTCS 3alMTHLIM CI0eM as3oTa. JTa CUCTeMa
Mo3BonseT 06yyaTb ONepaTopoB yrnpaB/IEHNO HACOCOM W KnanaHHOM
cOopKoli perynaropa.

3.2. TpuHUUMbI ynpasieHns

Boga nogaetcs B eMKOCTb BCacblBaHWsA HacocoB E-1. [atyuuk
bIK-401 KOHTpONUpPYyeT ypoBeHb Xnakoctn B E-1.

[asneHve B emkocTM E-1 nopagepxvBaeT ABYXKaHa/bHbIA pe-
rynatop PXXC-210. KnanaH «A» perynftopa BblNyCKaeT a30T B ar-
mMocepy, Korfa faBneHue npesocxoanT
BCTaBKY perynsatopa, a 4epe3 KnanaH
«B» a30T nofjaeTcs B eMKOCTb, €C/i1 AaB-

NeHne HWXe BCTaBKM.

Boga mn3 E-1 oTkaumBaeTcsd OCHOB-
HblM Hacocom H-1A (Mnn pe3epBHbIM
Hacocom H-1B) B pabouyio €eMKOCTb
E-2; ee pacxop noffep>XuBaeT peryns-
Top EXXC-110 ¢ nomoLybio KnanaHa PY-
HO, pacnonoxeHHOro Ha Tpy6onposoe
OT HAcoCoB B eMKoCTb E-2. Aatumk P1K-
220 noka3sblBaeT AaBfieHNe B JIMHUN Ha-
rHetaHuns Hacocos H-1/A. B. [daBneHue
B eMKOCTU E-2 Tak)Ke nogaepXmBaetcs
MOMOLLIbIO a30Ta W perynupyercs [BYX-
KaHanbHbIM  perynatopom PW1C-230,
aHanornyHeim P1.C-210. datumk EXK-
402 KOHTPONMPYET YPOBEHb XWUAKOCTU B
E-2.

CoBpeMEHHbI PerynmpyoLLmnii KnanaH
C 3N1EKTPUYECKUM MPUBOJOM
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CTopoHa H;rmeTaHunsa HanpasneHme

4:5: Y H Ppaten Pa6ouee Koneco

Pabouee kKoneco 5

CrtopoHa
BCacblBaHUsA

Kopnyc Hacoca

Kopnyc Hacoca HanpaBneHue NoTck3

I
Andcby3op  XuakocTu
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3.3. V/3mepsiemble 1 ynpaBnstoLme nepeMeHHble TEXHOM0rnYe-
CKOTO0 y3/1a U UX 3HaUeHUs B HOPMasibHOM pexunme paboTbl

3.3.1. W3mepsieMble NepemMeHHble (4aTUMKM)

HarHetaHune
thnaHey,
BbIMYCKHOr0
...... natpyb6ka
ITETHA npu1BoA
HanpasfeHus
BpaLleHuns
Kopryc-
Hacoca
poTop
thnaHey,
BMYCKHOTO
natpy6ka

LIeHTpoGEXHbII Hacoc B paspese
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HACOC W KNATAH

APEHAX

Puc. 3.1. TexHonormyeckas ycTaHoOBKa M3 ABYX eMKOCTEN

Ne mosuuum V3mepsemasn EanHmnua 3radienue B
HOpMasilbHOM
(Tar) nepemMeHHas N3MepeHmns
pexume
EXXC-MO Motok Bogpl u3 E-1 B E-2 M3y 227,00
blA-401  ¥YposeHb B eMKoCTU E-1 % 50,00
b1K-402  YpoBeHb B eMKoCTU E-2 % 50.00
P14-220 [dasneHue HarHeTaHus Kr/'cm2 4,95
HacocoB H-1/A,B
P1AC-210 [asneHue B emkocTu E-1 Kr/cm2 2,52
P14C-230 [asneHue B eMKoCcTU E-2 Kr/cm2 2,52

39



3.3.2. AHanorosble ynpasnsioLme napameTpsbl

Ne nosuuuu
(Tar)

PLUC-MO
HC-110
P1/1C-210

PLKC-230

(perynaTopbl)
Perynupyemas Bbixog Ha  Pexkum Tvn
nepemeHHas KnanaH  ynpae- pPerynnpos
(%) NEHNSA
MoTok Bogbl U3 E-1B E-2 38,3 ABTOMAT. JIOK&/IbH.
3aaBMKKa Ha baiinace 0.0 PyuH.
peryn, KnanaHa npuéopa
MNC-rno
[aBneHne B emkocT E-1  «A» 0,0 AsTOMaT. JIOKa/IbH.
«B» 0,0
[asneHve BemkocTn E-2  «A» 0,0 AsTomaTt. JloKasH.
«B» 0,0

3.3.3. InCKpeTHbIe yNpaBnsaoLLMe napameT pbl

Nms kntoya
(Tar)
BY-110
HY-001
HY-002
HY-003
HY-004
H-1A

H-1B

(onepaTopcKue Knoun)

O6opyaosaHue / MonoxkeHne
HasHaueHve K/Ho4a
OTcekatenu perynmpyroLero OTKP
KnanaHa EY-110
OTcekaTtenb Ha IMHUK Mojayn OTKP
>KULKOCTU B emMKOCTb E-1
OrtcekaTesnib Ha IMHUN OTBOAA OTKP
XULKOCTU 13 eMKoCTK E-2
OTcekatenb Ha IMHUK ApeHaXKa 3AKP
emkoctn E-1
OTcekaTesnib Ha IMHUKN JpeHaxa 3AKP
emkocTu E-2
OCHOBHOI# HacoC OTKauky BOAbl BK/
13 emkocTn E-1
Pe3epBHbIiA HAaCOC OTKaYKM BOAbI BbIK/

13 emKocTtu E-1
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3.4. CTaHpapTHbIe Npouenypbl

K uucny cTaHfapTHbIX Npoueayp B TpeHaxepHoi mogenn «Ha-
COC M K/lanaH» OTHOCATCS «XON0AHbIA CTapT» U «HopMasbHbI 0cTa-
HoB». CTpaTerns AeincTeuii oneparopa v nogpobHas nocnefoBaTeb-
HOCTb Onepauuini NPMBeLEHbI HIKE.

3.4.1. XonogHblin cTapT

O6uw e 3ameyaHuA.

Llenb ynpa>kHeHUs «XO0MOAHbIA CTapT» - Hay4uuTb MocnefoBa-
TeNIbHOCTY [eNCTBUIA, HeOOXOAMMBIX A/ 6€30MacHOro 1 NpaBUIbHO-
ro nycka ysna rnepekavyku XXuakocTu.

MpeanonaraeTcs, 4To He06xXoAMMOe 060pyA0BaHME A0 U Mocne
CUCTEMbl €MKOCTEN (T.e. BbllLUe W HUXe ee MO TeXHON0rM4ecKow
Llernoyke) rotoBo K nycky. MNpexie 4yem nogasatb paboyyr Xup-
KOCTb B TEXHO/IOFMYECKWIA y3en, He06X04MMO, YTOObI BCE CUCTEMBI
o6Llero nonb3oBaHUs ObINM 3anyLleHbl, NMPOBEPEHbI U TOTOBbI K
paboTe.

MpeanonaraeTcs, YTO Crefytowme CUCTEMbI, KOTOpble He Moge-
NNPYIOTCA B TPEHAXepe, HaxXOAATCA B COCTOSSHUM TOTOBHOCTWU AN1d
nycka:

1. O6opyaoBaHue ana nogaun paboyeli XMAKoCTu;

2. EMKOCTb Ana nprema paboyei XuaKocTu,

3. 3aBO/ICKME CUCTEMbI OOLLIEN0 HA3HAYEHUS:

- 3aBO/CKOI 1 NpU6OpPHLIN BO3AYX;

- CUCTeMa 3/IEKTPOCHAOXEHUS;
cucTema nojgayn asora;

APeHaxXHas cucTema.

Onepartop [O/MKeH OblTb YBEpPeH, YTO BCe W3 MepeyvnC/eHHbIX
HVKe NpeLnyCcKOoBbIX onepawuii BbINOHEHbI U 060py0BaHMe FOTOBO
K Hadasy nycka.
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MpegnyckoBsble onepaunu:

1 MpombiBKa 1 04nCTKa TPYOOMNPOBOLOB 1 060pYA0BaHNSA, Yaane-
HVe 3arnyLuek.

2. MpoBepka MpoxoanMocTy Tpy6onpoBOAOB MO BCEM TEXHOJO-
FMYEeCKON Lienoyke ¢ 0643aTe/lbHbIM KOHTPONEM HalMyuna AaBneHus.

3. MMpurem Ha ycTaHOBKY 3N1eKTpo3Hepruun, Bo3ayxa KNI n TexHo-
NOTNYECKOro BO3fyxa, asoTa.

4. MNMposepka paboTocnocobHOCTM 060pyA0BaHNA, MOATOTOBKA K
paboTe 1 06KaTKa HacoCoB.

5. MposepKa v BBeAeHWe B paboT)' npmbopos KW (Bce peryns-
TOPbI AO/DKHbI HAXOAUTHCA B PYYHOM PEXMME C 3aKPbITbIMU PErynu-
pyloLwmMMun KnanaHamu).

6. YBeaoMeHNe 0 Hayane nycka NepcoHana BCeX CMyXO, CBA3aH-
HbIX C paboToit y3na.

Hwue onucbiBaeTcqd npouegypa nycka, T.e. noc/iefoBaTe/lbHOCTb
[encTBuiA onepaTopa Npu Nycke TEXHONOrMYECKOro y3na.

Mpouenypa.

Oneparop LO/IKEH BbINOMHUTL CreAytoLme AeACTBUS:

1 MopaTs BoAy B eMKOCTb E-1. 118 3TOr0 OTKPbITL OTCEKATE b
HY-001 Ha nnHuuK BoAbl B E-1. YpoBeHb B eMKOCTW KOHTPOIMPOBATH
no nokasaHmam gartymka blK-401.

Ha peanbHOIn yCTaHOBKeE, €CIM EMKOCTb He CHabXXeHa ypOoBHeMe-
POM, KOHTPO/Ib 3an0fIHEHWUS BeLYT N0 MEPHOMY CTEK/Y.

2. NMycTtntb a3oT B E-1. [Jns 3TOro OTKPbITL KnanaH «B» perynsa-
Topa PLUC-210.

3. Korga paBneHue B E-1 6yget 6nm3ko K 2,52 kr/cm2 nepe.e-
ctn perynatop PXXC-210 B aBTOMaTMYeCKWUiA pPeXmm C YCTaBKOW
2,52 kr/'cm2

4. AHanormyHbIM 06pa3oM repMeTU3NPOBaTb €MKOCTb E-2, uc-
nosb3ya KnanaH «Bx» perynatopa P1PC-230. NepeBecTun perynsatop B
aBTOMAaTMYECKUIA PEXMM C yCTaBKol 2,52 Kr/cm2
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5. Koraa ypoBeHb B eMKOCTW E-1 noBbicwA €1 NpMOAN3NTENbHO 10
40%, BKNHOUNTbL Hacoc H-1A.

6. OTKpbITb O0TCekaTenu (BY-110) perynupyloLero knianaHa Ha
KnanaHHo# c6opke npubopa PLUC-! 10.

7. BpyuHyto oTKpbITb Knanad E\M 10 perynatopa pacxoga | 14C-
110 Ha 10-20%.

8. CneanTb 3a POCTOM YPOBHA B eMKOCTU E-2 no nokasaHuaM gaT-
ymka blA-402.

9. Korga ypoBeHb B emkocTn E-1 nosbicutcd go 50%. ans nog-
fepxxaHus ero B6nm3n 50% nocTeneHHO yBeNM4YMBaTh Pacxof Bofbl
yepes Hacocbl, OTKpbIBas knanaH EV-110. Koraa pacxog Boabl 6ygert
61130K K 227,0 M4, nepesecTu perynartop pacxoga sogbl P1AC-110
B aBTOMATUYECKUI peXuM C ycTaBkoin 227,0 M3u.

10. Korpga ypoBeHb noBbicuTcsa J0 45-50%, OTKpbITh OTCeKaTe b
HY-002 Ha nuHMKn oTBOAA XMAKOCTU U3 E-2.

Uepe3 HEKOTOPOe BpeMs Y3en Mepekayky XULKOCTU BbIAAeT Ha
HOPMasibHbIN peXxum paboTbl.

3.4.2. HopmasibHbIii 0cTaHOB

O6uw e 3amevaHuns.

Llenb ynpa>kHeHns. «HopManbHbI 0CTAHOB» —Hay4uUTb onepa-
TOpa HeoOXoAMMON MOCNef0BaTeNIbHOCTM AECTBUIA ANS NPaBUIbHO-
ro n 6e30NacHOr0 OTK/IKOYEeHNs 060pya0BaHNS.

MONHbIA OCTAHOB Yy3/1a MNepekavkn >XMAKOCTU MPOU3BOAMTCH
06bIYHO 418 NPOBeAeHNs MIaHOBOr0 pemMoHTa OCHOBHOroO 06opypno-
BaHWUS WM U3-3a NPOW3BOACTBEHHONW HEOBXOAMMOCTU MO YKasaHWIo
PyKOBOACTBa. Bce 3aumHTepecoBaHHble CNYXObl AO/MKHbI ObITb yBe-
LOM/IEHbI O MPEACTOAWEM OTKIHOYUYEHUN.

Mpouepypa.

OnepaTop AO/MKEH BbIMOMHUTL CNefytoLine AeACTBUS:

1 lMpekpatnuTb nogavy Bogpbl B E-1. 3akpbiB oTcekaTenb HY-OOK
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2. Korga yposeHb B E-1 noHusntca go 5—10%, nepeBecTu peryns-
TOp pacxoga P1AC-110 B py4YHOI peXxum 1 3aKpbiTb KnanaH. 3akpbiTb
oTcekaTenn BY-110y perynvpytoLLero KnanaHa Ha KnamnaHHow coop-
Ke npubopa NKC-110.

3. BoiknwounTs Hacoc H-1 A.

4. [lpeHnpoBaTb OCTaTOK XWUAKOCTU M3 eMKocTu E-1. [inga 3toro
OTKpPbITb oTcekaTenb HY-003 Ha nnHum gpeHaxa uns E-1. MNocne ony-
CTOLUEHMNS eMKOCTWN OTCeKaTe/lb 3aKpbITh.

5. MepeBecTn perynsatop gasneHus PIrAC-3HO B py4HOR pexum.
3aKpbITb KnanaH «B» 1 OTKpbITb KanaH «A», 4Tobbl COPOCUTL AaB-
NeHve B emKocTn E-1

6. Korga ypoBeHb B E-2 noHusuTtca 0o 5%. 3akpbiTh OTCeKaTtenb
HY-002 Ha nuHUK 0TBOAA BOAbI.

7. peHnpoBaTb OCTATOK XWAKOCTW M3 emkocTu E-2. [ina atoro
OTKPbITb O0TCekaTeslb HY-004 Ha nuHun gpeHaxa uns E-2 Mocne ony-
CTOLLEHMA eMKOCTN OTCeKaTe/lb 3aKpbITb.

8. Mepesectn perynatop paeneHns P1AC-230 B py4yHOl pexum.
3akpbITb KnanaH «B» 1 OTKpbITb KnanaH «A», 4Tobbl COPOCUTL [aB-
NeHVe B eMKoCTu E-2.

9. Korga gaBneHue B emkocTax E-1 n E-2 noHusmTca go 3Hade-
HUIA, 6An3KNX K 0 KIF/CM2, 3aKpbITb 00a KnanaHa «Ax.

Ha peasbHOM Mpou3BOACTBE fanee crefyeT cOPOCUTL AaBneHue
C KOprycoB HacocoB, NOArOTOBUTL CUCTEMY /1A 6e30mnacHol paboTbl
nepcoHana npy PeMOHTE WU TEXHWYECKOM 06CNnyXunsaHum o60py-
[0BaHMA. 3TN onepauun B TPeHaXKepe He MOLENVPYIOTCA U AO/DKHbI
BbINO/IHATLCA B COOTBETCTBUM C [LENCTBYHOLLMMUN Ha NPeAnpUsTUn
NHCTPYKLMAMMN.

3.5. TpPeHNpPOBOYHbIE YNIPaXKHEHUSA

[Ns Kaxaoro u3 onucaHHbIX HWXKe ynpaxHeHuii B pasgen «Ha-
6nofeHUs» BK/KOYEHbl Hanbonee 3aMeTHble W3MEHEHUs, KOTopble
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BO3HMKAOT NPU HapyLLEHU HOPMaNbHOW paboTbl TEXHOMOMMYECKOr0
y3na.

3.5.1. ¥YnpaxHeHue 1- OTKa3 0OCHOBHOIO
Hacoca Bofbl H-1A

Llenb ynpa>kHeHuna. HayunTb onepaTtopa pacrno3HaeaTb 3Ty aBsa-
PUIO MO M3MEHEHUAM MOKa3aHuii NPU6GOPOB N NpeAnpUHNMaTL Heob-
XOAVMble [eACTBUA ANA BO3BpaTa K HOPMasbHOMY PEXMUMY.

OnuncaHne cuTyauun. Ysen QpyHKLMOHUPYET B HOPMaSIbHOM pe-
XXUMe, KOrga BHe3arnHo 0TKasblBaeT paboTatowmii Hacoc Bogsl H-1 A,
n pacxof soabl (EM1C-110) pe3ko nagaet 4o Hyns.

Mpu3Hakn. byayT MMeTb MecTo CnefyroLLne N3MeHeHns:

1 Pacxop Bogbl (T1AC-110) ynaget A0 Hyns.

2. NaBneHmne HarHeTaHua H-1/A, B (P1K-220) ymeHbLNTCA.

3. ¥YpoBeHb B emkocTh E-1 (blA-401) yBenuuutcs.

4. YpoBeHb B eMKOCTK E-2 (E111-402) yMeHbLUUTCS.

Tpebyemble aeiicTBMA. Korga Hacoc nuTaroLleid BOAbl OTKasbl-
BaeT, NponagaeT noToK Bodbl B E-2. 3TO AO/MKHO ObITb MCNpPaB/EHO
npexge, YeM NoOBAUAET Ha paboTy annapaToB Aasiee Mo Xo4y npouec-
ca. 3anyckK pe3epBHOro Hacoca BepHET Npouecc 06paTHO B HOpMasib-
HbI PEXUM.

Mpouenypa.

Onpegenvie NPUYMHY HapyLUeHWs, onepatop LOJIXeH BbINOMHNUTb
cnegytowme aencTensa:

1. OTKNOYNTL OCHOBHOM Hacoc Bofbl H-1 A.

2. MepeBectn perynsatop pacxofa BLLUC-MO B pyyHO pexunm u
NPUKpPLITL KnanaH o 10-20%.

3. 3anycTuTb pe3epBHbIA Hacoc Bogbl H-1 B.

4. ¥Ynpasnaa KnanaHoMm perynatopa pacxoga ELKC 110, yctaHo-
BUTb YPOBEHb B eMKOCTU E-1 B6n3n 50%.

5. MepeBectn perynatop EMEC-MNO B aBTOMaTUYECKNIA PEXUM C
ycTaBkoli 227,0 Mm/u.
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6. CneanTb 3a YPOBHEM B eMKOCTU E-2 no nokasaHWsaM AaTyunk
111-402. Anga TOro, 4To6bl He YNYyCTUTbL YPOBEHb, NPV HEOOX0AUMO-
CTW Mcnonb3oBatb otcekatenb HY-002, pacnonoXeHHbIA Ha MHUK
0TBOfa BOAbI U3 E-2.

Pexxum paboThbl y3/1a nepekayukm XXMAKOCTU MOCTENEHHO BEPHETCH
K HOpMme.

3.5.2. YnpaxHeHue 2 —OTKa3 0CHOBHOIO H Pe3epBHOI0
HacocoB Bogbl H-1/A, B

Llenb ynpa>kHeHus. HayuuTb onepatopa pacrno3HasaTb 3Ty aBa-
PUIO MO M3MEHEHUAM MOKa3aHWii NpM60opPoB 1 NMpeanpuHUMaThL Heo6-
XO0AVMble LenCTBUS.

OnwucaHue cnTyaunn. TexXHONOrnYeckuii ysen ¢yHKLMOHMPYeET
B HOpPMa/lbHOM peXxuMe, KOrga BHe3anHo OTKa3blBaeT paboTaroLymii
Hacoc Bogbl H-1A, v pacxog Bogbl Yepe3 KnanaH perynstopa ELLC-
110 napgaeT 4o Hynsa. Mpy 3TOM pe3epBHbIil Hacoc H-1B Takxe Heuc-
npaseH (MNN He rOTOB K paboTe).

Mpu3Haku. byayT nMeTb MeCTO CnefytoLine N3MeHeHUs:

1 Pacxof Bogbl (MKC-110) ynaget 4o Hyns.

2. [aBneHue HarHeTaHusa HacocoB H-1/A, B (P14-220) ymeHb-
LumTCA.

3. ¥poBeHb B emkocTu E-1 (EM*.-401) yBennuumrcs.

4. YpoBeHb B E-2 (blA-402) ymeHbLINTCA.

Tpebyemble felicTBuA. Korga oTkasbiBaloT 06a BOAAHbIX Hacoca,
CTaHOBUTCH HEBO3MOXXHbIM MOAAEPXKMBaTb (PYHKLVOHUPOBaHWE BCEN
cuctembl. Ecnm nopava BoAbl He GyfeT BOCCTAHOB/IEHA 38 KOPOTKOE
Bpemsl, TO BoZa NnepecTaHeT MocTynaTb B annapartbl, PacrofioXeHHble
Janee no xo4y npouecca. Tak KaK HeT NCNPaBHOro BOAAHOr0O Hacoca,
noTpebyeTcA OTKMUNTL TEXHOMOMMYECKNIA y3en 0 BOCCTaHOB/EHMS
paboToCnoCOOGHOCTY OAHOIO N3 HACOCOB.
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Mpouenypa.

Ecnu HW oguH 13 ABYX BOAAHbLIX HACOCOB HE YAaeTcA NpuUBeCTU B
paboyee COCTOAHME, TO HEOOXOAMMO OCTaHOBUTb TEXHOMOMNYECKNIA
y3en. [119 3Toro oneparop LO/DKEH:

1 Mepesectun perynatop ELLC-MO B py4yHO pexuMm 1 3aKpbiTb
ero Knara.

2. Y6eauTbCs, YTO OCHOBHOM ¥ pe3epBHbI Hacockl Bogbl H-1/A,
B BbIK/IOYEHbI.

3. MNpekpaTnTb Nogadvy BOAbl B eMKOCTb E-1, 3aKpbIB OTCeKatenb
HY-OOK

4. OTKpbITb 0TCeKaTenb HY-003, pacnofioXXeHHbI Ha NMHWUW ape-
HaXka 13 eMKOCTU E-1, 1 OCTaBMTb €ro OTKPbITLIM 4O TeX Mop, rnoka
E-1 He 6yaeT onopoXHeHa.

5. Korga ypoBseHb B eMKOCTU E-2 noHu3nTcs o 5%. 3aKpbiTh OT-
cekartenib HY-002 Ha nnHMK oTBOAa BOAbl U3 E-2.

6. OTKpbITb O0TCekatenb HY-004, pacnonoXeHHbIn Ha TMHUN ape-
HaXka U3 eMKOCTW E-2, n 0CTaBUTb €ro OTKPbITLIM [0 TEX MOp, NoKa
eMKOCTb E-2 He OyaeT onopoxxHeHa.

7. MNepesectn perynatopbl gasneHua P1AC-210 n P1AC-230 B
PYYHOI pexunm. 3akpbiTb KnamnaHbl «B» M OTKPbITb KnanaHbl «Ay,
4yTo6bI COpOCUTL AaBneHme Ao 0 Kr/cm2

8. 3aKpbITb BCe perynupyroLime KnanaHbl 1 OTCeKaTenu.

Y3en nepekavyky XULKOCTWM OCTaHOBJIEH. Ha peanbHOl yCTaHOB-
Ke Heobxo4Mmo cobpocuTb JasneHune ¢ Kopnyca Hacocos H-1/A, B n
OMOBECTUTb PEMOHTHbIE C/TYXObl O HEUCNPABHOCTU HACOCOB.

3.5.3. ¥YnpaxHeHue 3 —OTKa3 knanaHa BAM10 Ha
mHun E-2 B nonoxkeHun OTKPbIT

Llenb ynpa>kHeHns. Pacno3HaBaHue 0TKasa KnanaHa perynaropa
Ha IMHWM 0TBOJA BOAbl B EMKOCTb E-2 N0 ero nocneAcTenam, nsyye-
HMe NpaBUbHbIX AEACTBMIA B TaKOW CUTYyaL MW,
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OnucaHve cuTy aymn. TexXHONOMMYEeCKUn yyen (yHKUUOHUpYeT
B HOpManbHOM peXuMe, KOrja pacxoj Bofbl Ha nepetoke us E-1 B E-2
(MAC-110) pe3ko Bo3pacTaer.

Mpu3Hakun. ByayT nMeTb MECTO Crefylowme U3MEHEHUs:

1. Pacxopg sogp! (BLUC-! 10) yBenuuntcs.

2. OaBneHune HarHetaHus HacocoB H-1/A.B (P1A- 220) ymeHb-
LImMTCA.

3. YpoBeHb B emkocTu E-1 (bLLI-401) ymeHbLIUTCS.

4. YposeHb B emKocTu E-2 (E1K-402) yBenmuntcs.

Tpebyemble geicTBus. Onepatop AO/MKEH 6bICTPO pacno3HaTb
TakoM OTKa3 perynvpylollero KnanaHa, He AoOnyckas OMOPOXHEHWS
emkocTn E-1 u cbpoca HacocoB. HeobxoAMMo OTCeYb OTKas3aBLUWIA
KnanaH 3afiBV)KKaMu W NepenTy Ha ynpasfieHMe OTBOAOM BOAbl MO
6aiinacy KnanaHHol CO60pPKW. ECnM 3TO HEBO3MOXKHO, CrieflyeT ocTa-
HOBWUTL paboTy y3na.

Mpoueaypa.

Korga onepaTop onpefenuT MoBpeXAeHWe, OH [LO/HKEH BbINOA-
HWUTb Cnefytolme AeNCTBUS:

1 OTceub HencnpaBHbIA perynupyroLmin knanad bY-110 npn6o-
pa MAC-! 10, 3akpbiB oTcekartenn BY-110.

2. JoxpaTbCcd, noka ypoBHM B eMKoCTAX E-1 u E-2 okaxyTtca
B6/IM3M HOPMBbI.

3. OTKpbITb 3aaBMXKY HC-110 Ha 6aiinace knanaHHol C60pKwu
TakK, 4TobObl BEPHYTL pacxof Bogpl 3 E-1 B E-2 K Hopme 227.0 mM7u.
Pacxof BoAbl KOHTPOMMPOBATL MO nokasaHuam fgatumka B!KC-110.
Ecnn xuakocTb B E-1 OTCYTCTBYET, TO NMPOMCXOAUT COpPOC Hacoca
H-1 A. B aTOoM cny4yae nepef OTKpbITUEM GalinacHow 3aaBuxkyu HC-
110 cnepyeT nepenycTuTb (BbIKMKOUYMUTL U BKAKOUMTL) Hacoc H-1 A

HopMasbHbI pexxuM paboTbl TEXHOMOMMYECKOro y3na nocTeneH-
HO BOCCTaHOBUTCH.

Ha peanbHOM npon3BOACTBE HEOOXOAMMO COOOLLNTL O Hencnpas-
HOCTW KnanaHa B cnyoy KWI n ynpaeBnatb 0TBOLOM BOAbl Bpyu-
HYH0. MOKa KnanaH He 6yJeT OTPeMOHTUPOBAH.
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3.5.4. YnpaxHeHne 4 —0OTKa3 knanaHa PY-110 Ha
JIMHUN N eMKocTb E-2 B nonoxkeHun 3AKPbBIT

Llenb ynpa>kHeHnda. PacnosHaBaHMe 0TKasa KnarnaHa perynsatopa
Ha IMHUN 0TBOAA BOAb! B eMKOCTb E-2 no ero nocneActsmsM, n3yde-
HVe NPaBWU/IbHbIX AENCTBUI B TaKO CUTyaLuN.

OnucaHve cuTyauun. YcTaHOBKa PYHKUMOHMPYET B HOPMaib-
HOM pexxvMe, KOrfa KnaraH perynfaropa pacxofa Ha IMHUW nepeToka
BOAbl B eMKOCTb E-2 BHe3anHo 3akpbiBaeTca M pacxon Bogbl (P1AC-
110) nagaet Jo Hyns.

Mpu3Haku. byayT MMeTb MeCTO CrefytoLne N3MeHeHUs:

1 Pacxog Bofbl (PXXC-110) yMeHbLINTCA JO HY/A.

2. [laBneHvie HarHetaHusa Hacocos H-1/A, B (PXK-220) ysennuuT-
cAl.

3. YpoBeHb B eMKocTU E-2 (blA-402) ymMeHbLIMTCA.

4. YpoBeHb B emKocTn E-1 (011-401) yBenuuurcs.

Tpebyemble geicTBuA. Onepatop [LO/MKEH ObICTPO pacnos3HaTtb
TakoW OTKa3 perynupyroLlero KnanaHa, He JOMNyckas nepenosiHeHUs
emKkocTn E-1 n onyctoweHus emkocTn E-2. Heobxoammo oTcedb OT-
KasaBLUMIA KnanaH 3aABWKKaMy U MeperTn Ha ynpasfieHne OTBOAOM
BOAbl No 6Gainacy knanaHHOW C60pKM. Ecnm 3To chenatb HEBO3MOX-
HO, TO C/ieayeT OCTaHOBUTbL paboTy y3na.

Mpoueaypa.

Korga onepatop onpegenvT MOBPEXAEHWE, OH [LO/KeH BbIMos-
HUTb Cnefytowme LencTBus:

1 OTceyb HencnpaBHbIA perynupytownii knanaH PY-110 npu6o-
pa P1KC-110, 3akpbiB oTcekaTenu BY-110.

2. N3meHsa nonoxeHune 3aaBvxkkn HC-110 Ha Galinace KnanaH-
HoOl C60pKKM, OTPEerynMpoBaTh YpoBeHb B eMKOCTU E-1 B6M3M HOPMbI
(50%).

3. OTperynupoBaTb MonoxeHune 3aasxknm HC-110 Ha Galinace
KnanaHHOW c60pKu Tak, 4Tobbl BEpHYTb pacxof Bofbl u3 E-1 B E-2

49



K Hopme (227,0 m’/4). Pacxof Bofibl KOHTPO/IMPOBATbL MO MOKa3aHMAM
fatumka P1C-110.

4, CnegnTb 3a ypoBHEM B eMKOCTWM E-2 Mo mokasaHuaMm fjaryu
1411-402. Ansa TOro, Ytobbl He YNYCTUTb YPOBEHb, NPWU HEOOXOLMMO-
CTU MUCNonb3oBaTh OTceKaTenb HY-002. pacnofioXXeHHbIA Ha IMHWN
0TBOfJa BOAbI U3 E-2.

HopmanbHbIf pexxum paboTbl TEXHOIOTMYECKOr0 Y3/1a NOCTENeH-
HO BOCCTaHOBMTCH.

Ha peanbHOM NpOM3BOLCTBE HEOOXOAMMO COOBLLUTL O Hencnpas-
HOCTK KnanaHa B cnyx6y KWI u ynpaBnaTb 0TBOAOM BOAbl BPYyY-
Hyt0, NOKa KnanaH He 6yAeT OTPEMOHTUPOBAH.

3.5.5. ¥YnpaxHeHne 5 —KonebaHns knanaHa EY-110 Ha
JIMHUKN 0TKauKM BoAbl B EMKOCTb E-2

Llenb ynpa>kHeHus. HayuuTb oneparopa pacrno3HaBaTb Hewuc-
NPaBHOCTb PeryimpyroLlero KnanaHa Ha IMHWM 0TBOAA BOAbl B eM-
KOCTb E-2 1 ycTpaHaTh ee.

OnucaHve cuTyauun. Ysen QyHKLUOHUPYET B HOPMaibHOM pe-
Xume, korga gatuuk P1C-110 nokasbiBaeT KosiebaHusa pacxoja.

Mpu3Hakn. ByayT MMeTb MeCTO Creaytowme N3mMeHeHus:

1 Pacxog Bogbl (MAC-110) 6yaeT KonebaTbCsl OT HYNEBOro [0
MaKCUManbHOr0 3Ha4YeHWA.

2. YpoBHu BoAbl B eMKocTsX E-1 (E1K-401) n E-2 (E1K402) 6yayT
Konebarbcs.

Tpebyemble geiicTBus. OnepaTtop 4O/MKEH pacno3HaTb Takol OT-
Ka3 KnanaHa perynsatopa u B3fTb CUCTEMY MOA KOHTPOsb. Heobxoan-
MO OTCeYb OTKa3aBLUMI KnanaH 1 NepemTn Ha ynpas/ieHWe OTBOLOM
BOAbI NO Galinacy KnanaHHOW c60pkn. ECnin aT0 HEBO3MOXHO, Cneay-
eT 0CTaHOBMUTb paboTy y3na.

Mpoueaypa.

Korga onepatop onpefenut NoBpexieHve, OH A0/DKEH BbIMOf-
HWUTb Cnefytouine AerCTBUS:
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1 Mepesectun perynstop PN2C-110 B py4YHOIn pexxum. Y6eLuTbCs,
YTO KnanaH He ynpaBsfifieTCA BPYYHYH - Ko/nebaHus pacxopa uepes
KnanaH npofosHKaroTCs.

2. OTceyb HeucnpaeHbIV perynupytowmii knanad PY-1 10 npu6o-
pa P1AC-1 10. 3akpbiB oTcekarenn HY-110.

3. N3meHss nonoxkeHme 3aaBuXkM HC-110 Ha Gaiinace KnanaH-
Holi C60PKK, OTPErynMpoBaTh YPOBEHb B EMKOCTU P-1 B6M3K HOPMbI
(50%).

4. OTperynupoBatb MofoXeHne 3aABumxkn HC-110 Ha 6aiinace
KManaHHOM C60pKM TaK, YTOObl BEPHYTb pacxof BoAbl u3 E-1 B P-2
K HopMe (227.0 m3u). Pacxof BOAbl KOHTPO/IMPOBATL MO MOKa3aHUAM
Jarymnka PIKC-110.

5. CnefnTtb 3a YPOBHEM B eMKOCTW E-2 no nokasaHWam Jatyuka
1.14-402. Ans TOro, 4To6bl He YNYyCTUTb YPOBEHb, NPU HEOO6XOAMMO-
CTW ncnonb3oBaTb oTcekatesb HY-002, pacrnofioKeHHbIA Ha NUHWK
0TBOfa BOAbI U3 E-2.

PlopMasibHbIi peXXUM paboTbl TEXHONOMMYECKOr0 y3na nocTeneH-
HO BOCCTAHOBMTCS.

Ha peanbHOM npon3BOACTBE HEOOXOAMMO COOBLINTL O HEMCNPaB-
HOCTM KnanaHa B cnyxo6y KWIM v ynpaBnsitb 0TBOAOM BOfAbl BpyY-
HY!0, MOKa KfanaH He By[eT OTPEMOHTMPOBAH.



FMABA 4. CUICTEMA EMKOCTEW

EMKOCTb - COCYyf}, KOHTe/iHep Wnn pe3epByap AN1s XPaHEHWUS UK
TPaHCMOPTUPOBAHUSA XUAKOCTEN, ra3oB UM CbIMy4Ymnx Tes.

Pe3epByap —npeaAcTaBnseT CO60M repMeTUUYHO 3aKpblBaEMbIl
NN OTKPbITLIA, CTaLMOHAPHbIA COCY[, HaMOMHAEMbIA XULKAM WK
razoobpasHbIM BELLLECTBOM.

471. OnucaHne TEXHO/IOTMYECKOr0 y3na

Mogenupyetca cucTemMa U3 [ABYX €MKOCTEN, MeXAy KOTOpbIMU
camMOTeKOM nepeTekaeT paboyas XMAKOCTb (puc. 4.1). JTa cucTema
No3BONSET [LEMOHCTPMPOBATb MNPUHUMUMLI TUAPOCTATUKN. EMKOCTK
pacnonoxXeHbl Ha pasHoli BbicoTe. UTO6bLI M3MEHMTL pacxof paboueit
XUAKOCTN Ha NepeToke MeXAy eMKOCTSMU, MOXHO U3MeHSATb [aBne-
HUS 1 YPOBHU B EMKOCTSIX.

B KauecTBe paboyei XKMAKOCTM UCMOMb3YeTC BOAA.
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Puc. 4.1. Cxema cUCTEMbl EMKOCTE

4.2. TIpuHUMNBI yNpas/eHnn

Bopga nogaeTtcs B eMKOCTb E-1 ¢ pacxooM, KOTOPbIA NoAAepXu-
BaetcA perynatopom P1PL.C-110 ¢ nomowbio KnanaHa PY-110, pacno-
NOXXEHHOTO Ha Tpybonposoge nogayn Bogel B E-1. AaTumk PXK-200
KOHTPONMpPYET AaBfieHMe BO BXOAHOM Tpy6ornposoge, gatyumk P1A-
201 - Ha Bxoge BE-1

[aBneHue BemkocTn E-1 noanepXxunBaeT ABYXKaHa/bHbIA peryns-
Top PLUC-210. KnanaH «A» perynatopa BblMyCcKaeT a3oT B aTMOC(e-
py, Korga Aas/fieHne NpeBOCXOAWUT YCTaBKY perynatopa, a Yyepes Kna-
naH «B» a30T nogaetcs B eMKOCTb, KOrfa fJaBfIeHWE HWXE YCTaBKMU.
MmeeTca 30Ha HevyBCTBUTENIbHOCTW, Korfa oba KnamaHa 3akpbiTbl:
a30T He BbIMYCKaeTCA U3 EMKOCTM 1 He NOLAEeTCA B Hee.

Bopa BbiTeKaeT M3 HWKHeRn yacTu emkoctn E-1no Tpy6onposo-
[ly, Ha KOTOpOM pacnonoxeH knanaH EY-410 perynatopa E1KC-410.
NOALEPXKMBAIOLLEro 3afaHHblli ypoBeHb B eMKoCTK E-1. [laTumk faB-
neHuda P1A-211 nokasbiBaeT AaBfieHMe Ha BbIXO4e M3 eMKocTu E-1.

Bofa nepetekaet B eMKOCTb E-2, gatunk W A-120 nokasbiBaet
pacxof Bofbl Ha nepetoke B E-2, patunk P14-220 - paBneHune Ha BXO-
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fe B E-2. [laBneHne B eMKoCcTU E-2, KaK u faBfieHNe B emKocTn E-1.
NoLLEepXXUBaeTCa C MOMOLLbIO a30Ta U peryanpyet ca ABYXKaHa/bHbIM
perynatopom P>XC-230.

Boga mn3 E-2 oTkaumBaeTCHd OCHOBHbIM Hacocom H-1A wunu pe-
3epBHbIM HacocoM H-1B no Tpy6onpoBogy ¢ knanaHom EJS1/-430 pe-
rynatopa bl KC-430. KoTopbl/i NoaAep>XXnBaeT 3aflaHHbIA YPOBEHb B
emkocTu E-2. fatumk PXX-23 | nokasbliBaeT gaBfeHune BbiNycka BOAbI
n3 E-2, patumk PXX-232 —aaBneHne HarHeTaHmsa HacocoB H-1/A. B.
patumk PXX-233 —paBneHue nocne knanaHa EY-430, gatyuk PXK-
130 - pacxopg Bogbl n3 E-2. INpu yxone ypoBHA B eMKOCTK E-2 Haco-
cbl H-1/A, B cbpacbiBatoT. [ns Bo3BpaTa UX B paboTy TpebyeTcs UX
nepenyck (BbIK/OYNTbL U CHOBA BK/IOUNUTL).

4.3. 3amepsemble 1 ynpasagtoLine nepeMeHHble CUCTEMBI
E€MKOCTE N UX 3HAYEHUS B HOPMa/IbHOM pexume paboTbl

4.3.1. iamepsieMble rnepeMeHHble (4aTumnKn)

Ne 3HaueHue
nosnyuu M3mepaeman EaonHnuya B HOpManh-

(Tar) nepemMeHHas M3MepeHuns HoM pexume
PX C-110 Pacxop BoAbl B eMKOCTb E-1 M3y 227,00
P> -120 Pacxop Boabl 3 E-1 B E-2 M 3y 227,00
P> -130 Pacxof Boabl n3 E-2 M3y 227,00
bXX C-410 ¥YpoBeHb BOAbl B eMKoCTU E-1 % 50,00
bXX C-430 ¥YpoBeHb BOAbl B eMKOCTU E-2 % 50,00 -
P> -200 [daBneHue BOAbl BO BXOAHOM Kr/cm?2 5,33

Tpyb6onpoBopge

PX-201 [OaBneHue BoAbl Ha BXxoge B E-1 Kr/cm2 4,22
PX C-210 [OaBneHue B eMmKocTu E-1 Kr/icm2 4,22
PX-211 [LaBneHune BoAbl Ha Bbixoae n3 E-1 Kr/cm2 4,68
PX-220 [asneHwne BoAbl Ha BXoae B E-2 Kr/icm2 2,11
PX C-230 [flaBneHue B emKkocTu E-2 Kr/cm2 2,11
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P>X-231  [daBneHuvie BOAbl Ha BbIXoae U3 E-2  Kr/cm2 2.58

P)X-232 [laBfeHWe HarHeTaHMsi HACcOCOB  Kr/cM: 5.02
H-1/A, B
P>X-233  [laBneHwe nocne knanaHa by-430 Kr/cm2 2.52

4.3.2. AHaN0roBble yNnpaBnsoLLMe napameTpbl (perynsitopbl)

Ne Bbixog Ha Pexum  Tun
Perynupyemas
nosunumn KnanaH  ynpas-  pery-
nepeMeHHas
(Tar) (%) JIleHUs  NNPOB.
EXXC-110 [loTok BoAbl B E-1 50,0 ABTO JTok
HC-110 3agBwkKa Ha baiinace peryn. — 0,0 PyuH. —

KnanaHa npmwéopa HNEM 10
HC-410 3agBwmkka Ha 6Gaiinace peryn, 0,0 PyuH. —
KnanaHa npubopa b>XC-410

HC-430 3agBwka Ha Gaiimace peryn, 0,0 PyyH. ~
KnanaHa npuéopa b>XXC-430

b>XC-410 YposeHb Boabl B E-1 40,3 ABTO ok

b>XC-430 YpoBeHb BOAbI B E-2 39,6 ABTO Jlok

P)XC-210 [JasneHue rasza Bemkoctn E-1  «A» 0,0  AsTO Nok
«B» 0,0

P>XC-230 [aBneHue rasa BemkocTn E-2  «A» 0,0  ABTO Nok
«B» 0.0

4.3.3. ANCKpeTHbIe ynpaBAsAoLLne napameTpbl
(onepaTtopcKue Koun)

s

MonoxeHwne
K/o4a O6opypfoBaHue / HasHaueHue
(rar) K/HoYa

BY-110  Ortcekartenu perynmpyrowero knanaHa EY-110 OTKP

BY-410  Ortcekartenu perynvpyowero knanaHa EY-410 OTKP
BY-430  Ortcekartenu perynvpyoLlero knanaHa bY-430 OTKP

55



HY-001 OrtcekaTenib Ha IMHUN ApeHaxka emkoctn E-1 3AKP

HY-002 OtcekaTe/b Ha IMHUN ApeHaXka emKocTn E-2 3AKP
H-1A  OcHOBHOI Hacoc BoAbl BK/
H-1B Pe3epBHbIil HAcOC BOAbI BbIK/

4.4. CTaHfapTHble npouesypsbl

K uucny ctaHgapTHbIX npouesyp B TpeHaxepHolh mogenu «Cu-
cTeMa eMKOCTel» OTHOCATCS «XOMOAHbIA CcTapT» U «HopManbHbIl
ocTaHoB». CTpaterusa gencTeuin onepatopa v nogpobHas nocnefosa-
TeNbHOCTb Onepaumnii NpUBESEHbI HIDKE.

4.4.1. XonopgHblli cTapT

YnpaxHeHne «XO0N04HbIA CTapT» NO3BOMUT U3Y4MTb MOC/eL0Ba-
TeNbHOCTb AENCTBMIA, HEOOXOAUMBIX 4/19 6€30MacHOro 1 nNpaBuIbHO-
ro nycka ysna.

MpeanonaraeTcs, 4YTO HeOOXOAMMOE 000pyAOBaHWE A0 M MOcne
CUCTEMbI eMKOCTEN (T.e. BbllUe N HUXE ee M0 TEXHONOTMYECKOMN Le-
MOYKe) roToBO K Mycky. Mpexae yem nogasatb paboyyro XXMAKOCTb B
TEXHOMOrMYECKUIA y3en, Heo6X0AMMO, YTOObl BCe CUMCTEMbl 06LLErO
no/sib30BaHUsA Bblnn 3anyLyeHbl, MPOBEPEHbI U FOTOBLI K paboTe.

MpeanonaraeTcs, YTO Cneaytowne CUCTEMbI, KOTOPble HE MOAEe M-
PYIOTCA B TPEHAXEPe, HAXOAATCA B COCTOSHUM FOTOBHOCTU K MYCKY:

1. ObopypfoBaHue A8 nojayun paboyelt XUaKocTu;

2. EMKOCTb 419 npuema paboyeit XXUAKOCTH;

3. 3aBOACKME CUCTEMbI OOLLIETO0 HA3HAYEHUS:

- 3aBOJCKOM M NMPUOOPHBIA BO3LYX;

- CMCTeMa 3/1IeKTPOCHAOXEeHNUS;

- cucTema rnojayv asora;

- [peHaXxHas cuctema.
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Onepatop [fo/mKeH ObiTb YBepeH, 4TO BCe W3 MNepeyvyuCeHHbIX
HVXe NpeanyCcKOBbIX Onepauuii BbIMOMHEHbI M 060pYyL0BaHKe roTOBO
K Hayany nycka.

MpennyckoBble onepaunn:

1 MNpombiBKa 1 04McTKa TPy60NpoBoa0B 1 060pyLoBaHMs, yaane-
Hue 3arnyLuex.

2. MpoBepka NpoOXoAMMOCTM TpybOMNPOBOLOB MO BCEA TEXHONO-
FMYECcKOi Lienoyke ¢ 0653aTe/IbHbIM KOHTPOJIEM Ha/IM4Yns 4aB/IEHMS.

3. MMpremM Ha yCTaHOBKY 3/11eKTpo3Hepruun, sosgyxa KNIM n texHo-
NornyeckKoro Bo3gyxa, asora.

4. Tposepka paboTocnocobHOCTM 060pyAOBaHNA, MOArOTOBKA K
paboTe M 06KaTKa HacoCOB.

5. MNMposepka 1 BBeAeHWe B paboTty npubopos KT (Bce peryns-
TOPbI LO/MKHbI HAXOAUTLCA B PYYHOM PeXUME C 3aKPbITbIMU Perynu-
PYIOLWMMU KanaHamm).

6. YBeAOMeHNe 0 Havane Mycka nepcoHana Bcex Cnyxo, cBsA3aH-
HbIX C paboToiA y3na.

Hwvxe onucbiBaeTca npouegypa nycka, T.e. NOC/ief0BaTeIbHOCTb
[encTBuUin onepartopa npu Nycke TEXHOIOMMYECKOro y3na.

Mpoueaypa.

OnepaTop AO/MKEH BbINOMHUTL CeaytoLme AeicTBUA:

1 Mopats Bogy B emKOCTb E-1. [1n18 3TOr0 OTKPLITL OTCEKATENN
BY-110 perynupytouiero knanaHa Ha KnanaHHOW cOOpKe w KnanaH
perynaTtopa pacxofa P1KC-110 Ha 25%.

2. OTKpbITb KnanaH «B» perynaropa P1AC-210 npnbnnsnTenibHoO
Ha 50%, 4TO6bI NYCTUTb a30T B EMKOCTb E-1.

3. Korpga pasneHue B E-1 OyneT 6nu3ko K 4,22 kr/cm2, nepe-
BecTn perynstop PLKC-210 B aBTOMaTM4eCcKUin pexuM C YCTaBKOW
4,22 Krlicm2

4. Korpa ypoBeHb XWUAKOCTU B eMKoCTn E-1 (gaTumk bIKC-410)
npn6nmsntca K 30%, OTKpbITb oTCceKaTenn BY-410 perynupytouero
KnanaHa Ha KnamaHHoi cbopke npunbopa bIKC-410 OTKpbITb BpyY-
Hyto knanaH 1.Y-410 Ha nepeToke, 4TO6bl MOAATb >XWAKOCTb B EM-
KOCTb E-2.
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5. Korga patunk E1KC-430 3ahmKCUpyeT NOBbILLIEHNE YPOBHA B
emkoctu E-2 npnbnunsutensHo go 10%, OTKpbITL KnanaH «B» pery-
naTopa P1KC-230 npumepHOo Ha 20%, 4To6bl MYyCTUTb a3oT.

6. Korpga pasneHve B emKocTu E-2 npubnusutes K 2,11 Kr/cm2
nepesecTun perynstop PXXC-230 B aBTOMaTU4YeCKNn PeXUM C yCTaB-
Kol 2,11 Kkr/cm2

7. Korga ypoBeHb B eMKoCTh E-1 nosbicutca o 50%. nepesectu
perynatop EXXC-410 B aBTOMaTUYECKUIA PEXUM C YCTaBKON 50%.

8. Korga ypoBeHb B eMKOCTU E-2 MOBbICUTCSH NPUGAN3NUTENBHO A0
40%, 3anyctuTb Hacoc H-1 A

9. OTKpbITb OTcekaTenun BY-430 perynvpylowlero knanaHa Ha
KnanaHHol cbopke npubopa EXXKC-430.

10. Bpy4Hyto cnerka oTKpbITb KnanaH b\-430 perynatopa bl/1C-
430, 4yTo6bl YCTAaHOBUTb HEOOMbLUON OTBOJ XUAKOCTU U3 E-2.

11. Korpga ypoBeHb B E-2 nosbicutca Ao 50%, nepesectu peryns-
TOp bl11C-430 B aBTOMaTMYECKUA pexxum ¢ ycTaskoi 50%.

12. MNMepeBectn perynatop pacxoga sofbl P1AC-110 B aBTOMaTH-
YECKUI PeXXuM W MOCTENeHHO YBeNMuYMBaTb YCTaBKy Ha pacxof Ao
227,0 m3u.

Mocne 3Toro cucTema emKOCTel BbIALET Ha PacyeTHbIN PexXum
paboThbl.

4.4.2. HopmanbHbIii 0OCTaHOB

O6uwue 3amevaHus.

Llenb ynpa>kHeHus «HopmanbHbIA OCTaHOB» —HAayUYUTbCS MO-
CnefoBaTeNbHOCTM AeNCTBUI ANA NpaBubHOrO M 6e30MacHoro oT-
KNHOUeHUs y3na.

MoNHbI 0CTAHOB TEXHO/IOTMYECKOr0 y3na npoM3BOANTCA 06bIY-
HO ANS NPOBeLEeHWNs MIaHOBOr0 PemMoHTa OCHOBHOroO 060pyf0BaHMs
WNN n3-3a NPOU3BOLCTBEHHONW HEOOXOAMMOCTM MO YKa3aHUK PYKO-
BOACTBa. Bce 3aMHTepecoBaHHbIe CyXObl AO/MKHbI ObITh YBEAOMe-
Hbl O NPEACTOALLEM OTK/IIOUEHMNN.
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Mpouenypa.

Onepatop LO/MKEH BbINONHUTL CeAyHoLLIne feicTBUA:

1 lMpekpatuTb Nogayvy BoAbl B eMKOCTb E-1 [1ns 3TOr0 nepesectu
perynatop 11 KC-110 B py4HOli peXum U NONHOCTbK 3aKpbiTh €ro
KnanaH.

2. Nepesectu perynatop MACMHK B py4HOIl peXxxMm 1 0CTaBUTb
KnanaH OTKPbITbIM, YTO6GbI OMOPOXHUTL eMKOCTb E-1.

3. Korga ypoBeHb B eMKOCTM E-1 noHM3uTCA Npuban3nTensHO 4o
5%, 3aKpbITb KnanaH perynaropa bl KC-410.

4. Mepesectu perynstop MKC-430 B py4HOI peXXUM C OTKPbITbIM
KnanaHoMm, 4ToObl OCYLUIUTL EMKOCTb E-2.

5. Korga ypoBeHb B emkocTu E-2 (patuuk bIKC-430) coctaBut
5-10%, oTKNtOUnNTb Hacoc H-1A.

6. OTKpbITb oTceka renn H\'-001 n HY-002, 4Ttobbl capeHMpoBaThb
OCTaTKM XUAKOCTKU M3 emKocTeld E-1 n E-2 cooTBeTCcTBEHHO. [locne
OMyCTOLUEeHNA eMKOCTel 3aKpbITb 0TcekaTenn HY-001 n HY-002.

7. Mepesectn perynatopbl gasneHusa P1KC-210 n PXXC-230 B
PYYHON peXuMm. 3akpbiTb KnanaHbl «B» 1 OTKPbITb KnanaHbl «Ax»,
4yToObl COPOCUTDL AaBNEHME.

8. Korpa patumkn P1KC-210 n P1KC-230 nokaxyT 0 Kr/cm2, 3a-
KpbITb BCE PErynvpytoLme KnanaHbl.

9. 3akpbiTb oTcekatenn BY-110. BY-410, BY-430 perynupyio-
WMX KanaHoB Ha BCeX KanaHHbIX cOopKax.

Onepauun Mo NOAroToBKe arnnaparoB K PeMOHTY B TPeHaXepe He
MOZENMPYIOTCA U LO/KHBI BbINOMHATLCA B COOTBETCTBUM C [EiCTBY-
IOLWAMW Ha NPENPUATAN UHCTPYKLNAMMN.

4.5. TpeHUPOBOUHbLIE YNPaxXHeHUs

[N KaXAoro u3 onMCcaHHbIX HUDKE YNPaXKHEHWA B pasgen «Ha-
6/110eHNs» BK/KOYEHbl Haunbosiee 3aMeTHble W3MEHEHMUS, KOTOpble
BO3HMKAKOT NPW HapyLLUeHUN HOPMasbHON paboTbl TEXHONOTMYECKOr0
yana.
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45.1. ¥YnpaxHeHue 1- OTKas 0CHOBHOro Hacoca Bofbl H-1A

Llens ynpa>kHeHus. Hayuntb onepatopa pacrno3HasaTb 3Ty aBa-
PUIO MO M3MEHEHUSAM MOKa3aHWii NpM6opPoB 1 NpeanpUHNUMaThL Heob-
XO4MMble [AeNCTBUA AN BO3BPaTa K HOPMaslbHOMY PeXumy.

Onucauve cuTyaumn. Cucrtema (YHKLMOHWPYET B HOPMab-
HOM peXKume, Korfa BHe3arnHo 0TKa3blBaeT paboTarloLinii Hacoc BOAbI
H-1 A

Mpu3Haku. byayT MeTb MeCTO CrefytoL e N3MeHeHNS:

1 Pacxopg Bogpl 13 E-2 (P1P-130) ynaget 40 Hy”ns.

2. OaBneHue Bogpl n3 E-2 (P>K-231) BbipacTerT.

3. YpoBeHb Bogbl B E-2 (EXXKC-430) BobipacTteT. (KnanaH EY-430
OTKpOeTcH).

4. [laBneHne HarHetaHua HacocoB H-1/A, B (P>K-232) n paBne-
Hue nocrne KnanaHa (P>K-233) ymeHbLuatcs.

Tpebyemble aeiicTBusA. Koraa oTBof BoAbl U3 E-2 npekpallaet-
s, He06X0AMMO ObICTPO ero BOCCTAHOBMUTL, Npexie YeM 370 MOBMU-
AeT Ha nocnegytouine annapartbl. YTobbl BEpHYTL NpOLECC K HOPME,
HeobX0AMMO ObICTPO 3anyCTUTb Pe3ePBHbIA HACOC.

Mpoueaypa.

Onpegenve NpUYNHY HapyLUeHWs, OnepaTop LO/HKEH BbIMOMHUTD
cnegylouwme fencTens:

1 MepesecTn perynsatop ypoBHs EXXC-430 B pyyHON pexu
NPUKPbITL KnanaH o 10-20%.

2. OTKNKUNTb OCHOBHOW Hacoc Bogbl H-1 A.

3. 3anycTuTb pe3epBHbI Hacoc Bogbl H-1 B.

4. ¥Ynpasnaa KnanaHom perynsatopa yposHa EXXC-430, noHM3nTb
YpOBEHb B eMKOCTU E-2 10 Hopmbl 50%.

5. Mepesectn perynatop EXC-430 B aBTOMaTMYECKUIA PEXUM.
Pe>kxuM MocTeneHHO BEPHETCH K HOPME.
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4.5.2. YnpaxHeHne 2 —CamMo3anycK pe3epBHOro
Hacoca Bogbl H-1B

Llenb ynpa>kHeHnsa. HayunTb onepaTtopa pacrno3HaBaTb TaKoi 0T-
Ka3 Hacoca Mo M3MeHeHWAM MokKasaHuii Nprbopos W1 NpeanpuHUMaTh
HeobxoavMble LeNCTBUA ANS BO3BPaTa K HOPMa/lbHOMY PeXxumy.

OnucaHune cuTyauun. Cuctema eMKOCTEN (YHKUMOHUPYET B
HOPMaJIbHOM peXKume, Korfa caMonpou3BO/IbHO 3anyCcKaeTcs peseps-
HbI HacoC O0TKaykun Bogbl H-1B.

MpusHaku. bygyT nMeTb MECTO ClieaytoLne N3MeHeHNs:

1 laBneHune HarHeTaHua Hacocos H-1/A, B (PIR-232) ysennunt-
cA.

2. Pacxop Bogbl U3 emkoctn E-2 (FIR-130) yBenuuutcs, a 3atem
BEPHeTCA K HOpMe.

3. YpoBeHb B eMKoCTU E-2 (L1RC-430) ymMeHbLUNTCA, a 3aTeM Bep-
HETCA K HOpMe.

4. KnanaH LV-430 npukpoetcs.

Tpebyemble felicTBUA. [JaHHad HeMCrnpaBHOCTb HeCepbe3Has; oT
onepaTopa TpebyeTcs TOMbKO ONPeAenuTb NPUYNHY 1 OTK/TOUNTL pe-
3epBHbIin Hacoc H1B.

Mpouenypa.

Korga cuctema B nonoxxeHne CAMO3AEIYCK.

Onpesenve NPUYMHY HapyLLeHWs, OrnepaTop LO/MKEH COOBLUTL O
Hell MHCTPYKTOPY M NONPOCUTb OTK/IKOUYNUTL PE3ePBHbIA HACOC BOAbI
1111 B.

Cuctema NocTeneHHO BEPHETCA K HOPMaSIbHOMY PeXxuMy paboTbl.

4.5.3. YnpaxkHeHne 3 —0OTKa3 0CHOBHOIO 1 Pe3epBHOIo
HacocoB Bogbl H-1/A, B

Llens ynpa>kHeHusa. ElayuTs onepartopa pacno3HasaTth 3Ty aBa-
PUIO MO U3MEHEHUAM MOKa3aHWUi NpubopoB 1 NpeanpuHUMaTb Heob-
X0f4UMble AeACTBUA ANA BO3BPaTa K HOPMaibHOMY PEXUMY.
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OnucaHve cuTyauun. Cuctema eMKoCTel (YHKLMOHUPYeT B
HOpPMa/lbHOM PeXMMe, KOrja BHe3arnHo 0TKa3blBaeT paboTaloLwmnii Ha-
coc Boabl H-1 A. Pe3epBHblil Hacoc H-1B Takxe HencrnpaseH.

MpusHaku. bByayT MMeTb MECTO CnefytoLine N3MEHeHUs:

1 Pacxop Bogpl 13 E-2 (FIR-130) ymeHbluaetcsa go Hyns. (KnanaH
LV-430 oTkpoeTtcs Ha 100%.)

2. NlaBneHne HarHeTaHusa HacocoB H-1/A. B (PIR232) v gaBneHue
nocne knanaHa (PIR-233) ymeHbLUIAOTCS.

3. ¥poseHb BofApbl B E-2 (LIRC-430) yBenuumsaetcs.

4. NlaBneHve BoAbl Ha Bbixoge 3 E-2 (PIR-23 1) ysenuuvsaetcs.

Tpebyemble felicTBuA. Korga oTkasblBaloT 06a BOAAHbLIX Hacoca,
CTaHOBMUTCA HEBO3MOXHO NOALEPXMBaTb (YHKLMOHMPOBaHWE BCei
cucteMbl. TpebyeTca OTK/IOUNTL ee MO KpainHel Mepe Ha Bpems, noka
KaKOW-HMOYAb 13 BOASHbIX HACOCOB Hefb3s OyAeT BEPHYThL B paboTy.

Mpouenypa.

Korga cuctema B nonoxxeHnn OTKA3 B NMOJIOXXEHNW BbIK/1.

Onpefenus MpUYMHY HapylleHus paboyero pexuma u o6Ha-
PY>XXUB HepaboTOCMOCOOHOCTL TakXe M pe3epBHOro Hacoca H-1B.
onepatop [O/IXeH CO06WMTb 06 3TOM WMHCTPYKTOPY W BbINOSHUTD
cnefyoluee:

1 Mepesectn perynatopbl FIRC-110, LTRC-410 n LIRC-430
B PYYHOW peXuM W 3aKpbiTb UX KnanaHbl. (Perynatopbl AaBneHus
PIRC-210 n PIRC-230 MOXXHO OCTaBUTb B aBTOMATUYECKOM PEeXMU-
me.)

2. BKNOUMTb UCMpaBHbIA HAcoOC BOABI.

3. Bpyu4Hyto oTKpbITb KnanaH LV-430 perynatopa yposHs LIRC-
430 n ycTaHOBMUTb YypoBeHb B E-2 okono Hopmebl (50%).

4. MepeBectn perynatop LIRC-430 B aBTOMaYMYECKUIA pexxum ¢
ycTaBKoi 50%.

5. BpyuHyto oTKpbITb KnanaH FV-110 perynatopa F1IRC-110 Ha
JINHUX NoJayun BoAbl Tak, 4TobbI pacxof 6bi1 0Kono 55-60 m3u.

6. Bpy4Hyto OTKpbITb KnanaH LV-410 perynatopa yposHa LIRC-
410 nycTtaHOBUTb ypoBeHb B E-1 6nn3ko K Hopme (50%).
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7. MepeBectun perynatop blKC-410 B aBTOMaTUUECKWIA PEXUM C
ycTaBko 50%.

8. MocTeneHHO yBeNnMUmnTL pacxof Bodbl B E-1 fo Hopmbl (227,0
M'/u) v nepesecTn perynatop MHAC-110 B aBTOMATUYECKUI PEXUM C
ycTaBkoi 227,0 m3\u.

Tenepb nepeseanTe oguH 13 kntoven \1F-001 nam ME-002 B no-
noxexHve «Hopma», 4ToObl OMepaTop MOr BEPHYTb CUCTEMY eMKO-
CTEN K HOPMa/IlbHOMY PeXxumy.

Ecnn HY oanH 13 ABYX BOAAHbLIX HACOCOB He yAacTCs MPUBECTM B
pabouyee COCTOAHME 3a KOPOTKOe BPeMSs, TO HEO6X0AUMO OCTaHOBUTb
TEXHONOrMYEeCKNiA y3en. [na 3Toro onepaTop AO/DKEH caenatb Che-
aytolee:

1 BbIKNHOUNTL OCHOBHOM M pe3epBHbIi Hacockl Bogbl H-1/A, B.

2. OTKpbITb OTCeKaTenb HY-001, pacnofioXKeHHbIV Ha NMHUK ape-
HaXka U3 eMKOCTU E-1, 1 0CTaBUTb ero OTKpPbITbIM A0 TeX Mop, rnoka
eMKoCTb E-1 He OydeT onopoXKHeHa.

3. OTKpbITb 0Tcekatenb HY-002, pacnonoXeHHbI Ha IMHUK ape-
HaXka U3 eMKOCTU E-2, 1 0CTaBUTb ero OTKPbITbIM A0 TeX Mop, noka
eMKOCTb E-2 He ByfeT OnopoXHeHa.

4. Tepesectn perynatopbl fasneHna P1KC-210 n P1AC-230 B
PYYHON peXuMm. 3akpbiTb KnanaHbl «B» 1 OTKPbITb KnanaHbl «Ax»,
4Tobbl COPOCUTL AaB/eHNe.

5. Korga patunku PLKC-210 n P14C-230 nokaxyT 0 Kr/cM2 3a-
KpbITb BCE PErynnpytoL e KnanaHsoil.

4.5.4. YnpaxHeHue 4 —OTKa3 KnanaHa bY-430 Ha IMHUN OTKa4YKn
BoAb! B nonoxkeHun OTKPbIT

Llenb ynpa>kHeHuns. Pacno3HaBaHMe 0TKasa KfanaHa perynaropa
Ha IMHMK 0TBOAA BOAbI U3 eMKOCTU E-2 no ero nocneacTausaM, usy-
YyeHMe NpaBU/bHbIX AEACTBMIA B TaKOW CUTY aLMw.
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OnwucaHue cuTyauunm. Cuctema emKoCTel (YHKLMOHMPYeT B
HOpPMa/lbHOM peXume, Korfga KnanaH perynsropa YpOBHS Ha JIMHUN
OTKa4Ky BOAbl U3 CUCTEMbl BHe3anHO OTKa3blBaeT B OTKPbLITOM MO-
NOXEHUN.

Mpu3Haku. bygyT MMeTb MecTo Crefytolme N3MeHeHs:

1 Pacxopg Boabl 13 E-2 (ELLI-130) Bo3pacTer.

2. YpoBeHb B E-2 (bIK-430) yMeHbLUMTCS.

3. JaBneHune HarHetaHus Hacocos H-1/A, B (P14-232) cnerka
YMEHbLUMNTCA.

4. [laBneHune Boabl nocne knanaHa (P14-233) cnerka yBenm4yuTcs.

Tpebyemble geicTBus. Onepatop LO/MKEH ObICTPO pacnosHaTb
TaKoi OTKa3 perynvpyroLwero KnarnaHa, He [OMYcKas OMOPOXHEHUs
emMKocTn E-2. Heobxogmmo oTceyb OTKasaBLUMIA KnanaH 3ajBuKKa-
MW ¥ NepeinTn Ha ynpasieHne 0TBOAOM BOAbI N0 Gainacy KnanaHHOM
cOOpKMN.

Mpoueaypa.

Onpegenus NpUYMHY HapylleHus pabo4vero pexuma, onepartop
[O/DKEH BbIMONHUTL CNefytoLine LencTBus:

1 OTceyb HeucnpaBHbIV perynupyowuii knanad npubopa bl/1C-
430, 3akpbiB oTCeKatenu BY-430.

2. Korpga B emkocTM E-2 BOCCTaHOBUTCS HOPMasibHbIA YPOBEHb
(50%), cnerka OTKpbITb 3a4BWXKY HC-430 Ha 6Galinace KnanaHHOM
cOopKw.

3. TlocTeneHHO OTKPbITb 3aABMXKY HC-430 Ha 6alinace Kna-
NaHHOW C6OpPKM Tak, 4YTOObl MOAAEPXMBaTb YPOBEHb B €MKOCTU
E-2 B npegenax 50%. Pacxop BoAbl KOHTPONMPOBaTh MO NMoKasaHU-
am patyuka BXX-NO. Ecnu ypoBeHb Xugkoctn B E-2 6ygeT yny-
LLEH, TO 3TO NpPMBEAET K cOpocy paboTaroLero Hacoca »XXWUAKOCTH.,
B Takom cnydvae nepeg oTKpbITMeM 6ainacHoi 3aaBuxku HC-430
cnefyet nepenycTuTb (BbIKNOUYMTL VBKAOYNTL) COPOCMBLUNIA Ha-
coc.

HopManbHbIi pexxum paboTbl CUCTEMbI €MKOCTE/ MOCTENeHHO
BOCCTaHOBUTCA.
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Ha peanbHOM NpoW3BO/ACTBE HEOOXOAMMO COOGLLNTL O HEUMCNPaB-
HOCTM KnanaHa B cnyx6y KWIM v ynpaenstTb 0TBOAOM BOAbl BpyY-
HYt0, MOKa KnanaH He 6yJeT OTPEMOHTUPOBAH.

45.5. YnpaxHeHue 5 —0OTKa3 kianaHa bY-430 Ha NMMHUN OTKaYKn
BOAbl B rnonoxeHun 3AKPbIT

Llenb ynpa>kHeHusa. Pacrno3HaBaHWe 0TKasa KfarnaHa perynaropa
na IMHWM 0TBOAA BOAbl U3 eMKOCTM E-2 no ero nocneActeusM, usy-
YeHne NpaBW/bHbIX AENCTBUIA B TaKOW CUTyaL .

OnucaHve cuTyauun. Cuctema eMKOCTeid (YHKLMOHMPYET B
HOPMa/IbHOM peXwuMe, KOrga KnanaH perynstopa YpoBHS Ha /IMHWM
OTKa4KM BOAbl U3 CUCTEMbI BHE3AMHO 3aKpblBaeTCs.

Mpu3Haku. byayT MeTb MeCTO Cnefytowmne N3MeHeHNS:

1. Pacxop Boapbl 13 E-2 (E1K-130) yMeHbLIMNTCA A0 HYNS.

2. YpoBeHb BoAbl B E-2 (EN1C-430) yBennuuTcs.

3. [JaBneHve HarHetaHusa HacocoB H-1/A, B (P>K232) ysenu-
ymTCS.

4. fNaBneHune Bogpl nocne knanaHa (P14-233) yMeHbLIKTCS.

Tpebyemble feldcTBMA. OnepaTtop LO/MKEH ObICTPO pacno3HaTb
Tako OTKa3 pery/vpyroLLero KnanaHa, He fonyckas nepenosiHeHns
eMKocT E-2. Heo6x0AMMO OTCeYb OTKa3aBLUMIA KnanaH 3a/BUKKa-
MW 1 NepeiTn Ha ynpas/ieHne 0TBOAOM BOAbI MO 6ainacy KnanaHHOA
coopkum.

Mpouenypa.

Onpegenvs NpUYNHY HapylleHus paboyero pexuma, orepartop
[OO/MKEH BbIMOMHUTL CRefytoume LencTBus:

1 OTceyb HEMCNPaBHbIA perynupyoLnii knanaH npmuoopa 144C-
430. na aToro 3akpbiTh oTcekatenn BY-430.

2. OTKpbITb 3aABWMKKY HC-430 Ha 6aiinace KnanaHHOW C60pKM,
4TOObl MOHU3NTbL YPOBEHbL B eMKOCTU E-2.

3. Korga ypoBeHb B E-2 6ygeT 651130k K Hopme (50%), NpUKpbITh
3aaBMXKy HC-430 Ha 6Gaivinace knanaHHoi c60pKu TakK. 4ToObl Bep-

65



HYTb OTBOJ BOAbI U3 E-2 K HOopMme - 227,0 m34. Pacxof BoAbl KOHTPO-
JIMpoBaThb No nokasaHmam gatumka P1K-130.

HopManbHbIli pexXnum paboTbl CUCTEMbI €MKOCTElM MOCTENeHHO
BOCCTaHOBUTCS.

Ha peasbHOM NpoM3BOACTBE HEOOXOAUMO COOBLMTL O HEUCMpaB-
HOCTW KnanaHa B cnyx6y KWI n ynpaBnsTb 0TBOAOM BOfbl BpPYyY-
HY0, NMOKa KnanaH He 6yaeT OTPeMOHTUPOBAH.

4.5.6. YnpaxHeHue 6 - KonebaHusa knanaHa byY-430
Ha IMHUN 0TKa4KM BOAbI

Llenb ynpa>kHeHud. HayuuTb oneparopa pacrno3HaBaTb Hewuc-
MPaBHOCTb PerynupyroLero KnanaHa Ha IMHUM 0TBOAA BOAbl W3 eM-
KOCTN E-2 1 yCTpaHATh ee.

OnucaHune cuTyauun. Cuctema PyHKLMOHUPYET B HOPMa/bHOM
pexuMme, korga gatumk EXXK-130 nokasbiBaeT Ko/iebaHNa pacxoja.

Mpu3Haku. byayT UMeTb MeCTO ClefytoLine N3MeHeHNs:

1. Pacxop Boabl (EXK-130) 6yaeT KonebaTbes.

2. KnanaH EY-430 6yget konebatbca oT 0% o 100% OTKpbITUS.

3. YpoBeHb B E-2 (EXXC-430) byaet konedatbCs.

4. OaBneHwe HarHetaHus Hacocos H-1/A, B (PXX-232) u paBne-
Hue nocne knanaHa (PXK-233) 6yayT konebaTbCs.

5. faBsneHne B E-2 (PXKC-230) 6yzeT konebarbCs.

Tpebyemble aeiicTBUA. OnepaTop A0/MKEH pacno3HaTh Takoii OT-
Ka3 KnarnaHa perynaropa u B3fTb CUCTeMY MOJ KOHTPOnb. Heobxoau-
MO OTCeYb OTKa3aBLUWI KnanaH 1 nepeiTn Ha ynpas/ieHWe O0TBOLOM
BOAbI M0 6ainacy KnarnaHHON cO0pKM.

Mpouenypa.

Onpefenvie NPUYMHY HapyLleHus paboyero pexuma, orneparop
[O/MKEH BbIMOMHUTL CleAytoLLme aeiAcTBUA:

1. MepesecTn perynsatop bXXC-430 B py4HOiA pexuM. Yoeamntbes,
4TO K/anaH He ynpas/iseTcs BPYUHYIO - KonebaHWs KnanaHa nposon-
XaroTcs.
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2. OTCeYb HeucnpaBHbIA perynnpyowmnii knanaH npmuéopa ELLIC-
430. Onsa aToro 3akpbiTb oTcekatenn BV/-430.

3. OTKpbITb 3a8WKKY' HC-430 Ha 6aiinace knanaHHOW cO0PKU U
YCTaHOBUTb YPOBEHb B eMKOCTU E-2 okono Hopmebl (50%).

4. Korpga ypoBeHb B E-2 Oyuuet 61130k K Hopme (50%), NpuKpbITh
3aaBMKKY HC-430 Ha 6aiinace knanaHHOW CO60PKWU Tak. YTobbI Bep-
HYTb O0TBOZ BOAbl 13 E-2 K Hopme (227,0 m74). Pacxog Bofbl KOHTPO-
iMpoBatb Mo nokasaHusam gartumka PL-130.

HopMmasbHbIi peXxnum paboTbl CUCTEMbI €MKOCTEM MOCTEMEHHO
BOCCTaHOBUTCS.

11a peanbHOM MPOM3BOACTBE HEOOXOAMMO COOOLLUTL O HEUCMPAB-
HOCTM KnanaHa B cnyx6y KWIM u ynpaBnaTb 0TBOAOM BOAbl BpyY-
HYI0. NMOKa KnanaH He OyJeT OTPeMOHTMPOBaH.
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FNABA 5. LEHTPOBEXHbI KOMMPECCOP

Ynutka NNaGUPUHTHbIE

yNnoTHEHNA nonactei
Nonactun
NNabUPUHTHbIE

Myt Ta npusoga ynnoTHeHus Bana

CerMeHTHble
noAWNNHUKN

Kopnyc
(ropu3oHTanbHoO OnopHblit
pasfeneHHblii CermMeHTHbI
(hnaHeu) noTpo6ok noAwWmnNNHNK

>A3cacbliBan s
xamepa

LleHTpob6exHbI Komnpeccop (Typbokomnpeccop) - 3TO TaKoii
KomMnpeccop, 4epe3 Anddy3op 1 NonaTtkM KOTOPOro MpoABUraeTcs
CXMKaemas cpega. [BUXeHMe 3TON cpefbl B 6OMbLUIMHCTBE C/y4YaeB
NPOUCXOANT MEPNEHNKYNAPHO OCK BpaLLEeHWS.

Komnpeccop (0T naT. coTpressto —cxatue) —ycTpOMCTBO Npo-
MbILLUIEHHOTO MPUMEHEHNA AN CKaTUA 1 Nogayun Bo3fyxa u Lpyrux
rasoB Mnof AaBfeHMNEM.

Bo Bpems paboTbl Komnpeccopa NOTOK paboyero Tena (B OCHOB-
HOM BO3AyX) ABWXETCA BAOMb OCW ABUraTens, nonagas Ha pabouyee
Koneco. JTO KOMeCco B LEHTPOOGEXXHOM KOMMpeccope MpefcTaBnseT
cob6oli AncK ¢ 3a60pHbIMK (OT «3a60p BO3A4yXa») NonaTkamu, KOTopble
pacxoasTcsa OT ero LeHTpa K Kpasm.

Bo3ayx, nonagas B MeX/nonaTouHbIA AMGGY30pHbIA KaHan, Me-
HAET HanpaB/ieHNe U HauYMHaeT [BUraTbCA OT OCKU Kofieca K nepude-
pun no paguycy. Mpy TakoM ABMXXEHMM Ha 4acTuubl BO34yXa BO3-
[encTByeT LeHTpobexHaa cuna, npuaasas UM SONONHUTENbHYIO Ku-
HeTUYecKyto aHepruto. Mof AelicTBMEM AaHHOM cuibl paboyee Teno
CKMMAeTCs U YBEIMUMBAET CBOK CKOPOCTb.
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MpyHUMN paboTbl LEHTPOGEXHOIO KoMMpeccopa

CowweaLwmnin c paboyero Koneca Bo3gyx yxe 0651afaet CKOPOCTbHO,
MpeBbILatoLLeli CKOPOCTb ero BXOXAEHWSA. Y CTPONCTBO Noj Ha3BaHu-
eM Anddy3op, KOTOPOE eCTb B KXKAOM arperare, no3BoJIAET CHU3UTb
CKOPOCTb BO3AYLUHbIX YacTWL, Moc/ne TOro, Kak OHW COMAayT Cc pabo-
yero Koseca. B andpy3zope Bo3pocLuas KMHeTUUYECKas aHeprus rnpe
obpasyeTca B CTaTUYECKYHO, YTO W MO3BOJISET Ha BbIXOLE MONYUYUTb
6onee cxaTblii BO3LYX.

Cdhepbl NpUMEHEHNS

MpenapupoBaHHbIi TP, General Electric J-31 ¢ paguanbHbIM
LIEHTPOBEXHBLIM KOMMPECCOPOM.
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3TN KOMMpeccopbl UCMOMb3YKTCA A1 NOMYHYEHUS MPOMbILLIEH-
HOr0 BO3/yXa BO MHOTMX NPOM3BOACTBEHHbIX OTPAcAsX, BKAKOYas Mu-
LLEBYI0, TEKCTUbHYIO, (DapMaLleBTUYECKYH0, aBTOMOBULHYIO, 3NeK-
TPOHHYIO ¥ XWMUYECKYIO MNPOMbILLINEHHOCTb. Be3 LeHTPO6eXHbIX
KOMMNPEeCCcopoB He MOryT 060MTUCb KOCMOHaBTMKA W aBuaLums, He-
(hTenpPOMbILLAEHHOCTb, KOMNaHUW, 3aHUMaIOLLLMECS OUNCTKOW BOAbI.

5.1. OnuncaHwue y3na KOMNPUMUPOBaHUA

MogenupyeTtcs TUMUUHBIA LEeHTPOOEXHbI KOMNpeccop C napo-
BbIM NPMBOAOM BMecTe C ero 6a3oBbiM 060pysoBaHuem (puc. 5.1).
Pabounm rasom sBnsieTcs razoobpasHblii NponaH. HasHayeHue Tpe-
HaXkepa COCTOUT B TOM, YTOObl BbipaboTaTb Yy ONepaTopoB NMOHUMAa-
HMe NPUHLMNOB CXKaTWA rasa 1 NoAYy4YnUTb HaBbIKW YNPaBieHUs y3/10M
KOMMNPYMMPOBAHUS.

Pabounii ra3 NpoxoAMT 4epe3 BCACbIBAIOLLYIO eMKOCTb C pery-
NNPYeMbIM [jaB/IeHNeM, MOCNe 4Yero nonajaeT Ha BCACbIBAOLLYHO
CTOPOHY (Ha «mpuem») Komnpeccopa. a3 cKumaeTcs v MPOXOAuT B
BbIXOJHOI TPy60npoBoj, («BbIKMA» KOMMPEccopa) ¢ PerynnpyemMbim
[aBneHVeM nepej TeM, Kak BbIATU U3 CUCTEMBI.

Puc. 5.1. Cxema y3na komnpumunposaHus.
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Komnpeccop umeeT 6aiinac MUHMMaNbHOFO pacxofa, KOTOpbli
MCNoNb3yeTcs 419 NPefoTBPaLLeHNs NoMNaxa, Korja npsimMoToK rasa
MeHbLLe, YeM MUHUMaTIbHO HeOOXOAMMBIWA /1 KOMMpeccopa.

CKopoCTb MapoTyp6UHHOro NMPMBOLA PerympyeTcsa rno BbIXOLHO-
My [laB/leHWI0 rasa 0T KOMrpeccopa.

5.2. TIpNHUKXNBbI yripaB/ieHUsA

XonogHbli pabounini raz nofgaeTca BO BcacblBalowwmii GapabaH
E-1 u pganee - B nNpueMHbliA Tpy60onpoBos Komnpeccopa. [asnexHvie
HO BXOfHOM Tpy6onposoge u3 E-1 noggepxvsaet perynstop PXXC-
200, knanaH kotoporo PY-200 pacnonoxeH B MHUX NOAAYN rasa
H E-1. Oatumk TXX-310 KoHTponupyeTt TemnepaTtypy B E-1, garumk
MK-100 - pacxop paboyero rasa B eMKoCTb E-1.

YpoBeHb KoHAeHcaTta B E-1 KoHTponupyet gatyunk b>K-400. KoH-
[leHcart rno mepe Habopa ypoBHA copackiBaeTcs U3 E-1 uepes pyyHyto
3aaBMXKy HC-001. Ana aBapuiiHOro cbpoca faBneHns Ha eMKOCTM
E-1 ycTaHOB/MEH NpefoXpaHUTESIbHbIA KnanaH ¢ peryanpyeMon 3a-
aBuxKoi HC-003 Ha 6alinace MpYyXXMHHOTO NpefoXpaHUTeNIbHOro
knanaHa (MK).

(a3 mocTynaeT Ha BCacblBalOLY0 CTOPOHY Komrpeccopa TK-1
N CXKMMaeTcs [0 60nee BbICOKOrO [aBfieHUs, Korja npoxoauT yepes
CTyneHn Komnpeccopa. CxaTblil ra3 BbIXOAUT U3 KOMMNpeccopa npu
3alaHHOM [JaB/ieHUN, KOTOpOe nopdepxxmnsaeT perynarop PXKC-210.
Npm cxxkaTum Temnepartypa paboyero rasa rnosblLLIaeTcs, ee NokasblBa-
et garumk TXK-320.

Perynsatop P>K-210 ynpaBnseT CKOPOCTbHO NapoTypOMHHOIO npu-
BOZa C nomolbio KnanaHa PY-210, pacnosfioXXeHHOro Ha fIMH1UKU no-
Jaun napa K TypouHe. Aatumk XXX-700 nokasbiBaeT CKOPOCTb KOM-
npeccopa.

a3 3aTeM MPOXOAMUT B BbIXOLHOM TPy60OMNpoBOj KoMmMpeccopa U
OTBOAUTCA MOC/e OXNaXAEeHUA B BOAAHOM XO0noAubHUKE X-1 B eM-
KOCTb C MOCTOAHHbIM faBfieHveMm 10 kr/cm2 a3 oTBOAMTCA 4epes
knanaH EY-130 perynaTtopa pacxoga KC-130. Aatuuk T>K-330 no-
Ka3blBaeT Temnepartypy rasa nocne XonognibHuKa X-1.
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Ecnn npamoTok rasa ot TK-1 cTaHeT HuXe YpoBHA nomnaxa
Komnpeccopa, perynatop PI1KC-120 oTkpbiBaeT knanaH PY-120 Ha
6aiinace Komnpeccopa, 4Tobbl NpeaoTBPaTUTh BOZHUKHOBEHMWE MOM-
naxa. Plocne oxnaxpaeHus ras Bo3Bpallaetcs B eMKOCTb E-1 Ha Bca-
CblBalOLLYI0 CTOPOHY Komnpeccopa. Jatumk P1K-110 KoHTponupyet
pacxof rasa no 6avinacy.

Mpu BbIXOA4Ee OCHOBHbLIX MapaMeTpoB Yy3/a KOMMPUMMPOBaHUA 3a
rpaHuubl paboyero AnanasoHa NoOABAAETCA NpeaynpeauTesnibHas unu
aBapuitHas curHanmsayms.

Mpn yMeHbLLEHMIN pacxoda ras3a 0T KoMMnpeccopa nossaseTca npea-
ynpeauTenbHoe coobueHne onepatopy: «BO3MOXXEH MOMIT1AX».

Mpyn yBENNYEHUU CKOPOCTW KOoMMpeccopa Bbiwe 18 Tbic. 060po-
TOB B MMHYTY WA MO AOCTMXEHUM B eMKOCTU E-1 60%-HOro ypoBH#
cpabatbiBaeT aBTOMaTUyecKas 6/10KMPOBKA: 3aKPbIBAETCA OTCeKaTe b
HY-010 Ha nuHMK napa K TypOuHe, YTOObl OCTAaHOBUTbL Ty POOKOM-
npeccop.

5.3. NamepsemMble v ynpaBndatoLLne NnepeMeHHble y3na KoOMMNpu-
MUPOBaHNA U UX 3HAYEHUS B HOPMasIbHOM pexume paboTbl
5.3.1. i3mepsieMble NepemMeHHble (aTHMKN)

EanHunuya 3HauvyeHue B
Ne mo3uuunmn A 4

(Ta7) N3mepsemas nepemMeHHas M3mMepe- HOPManbHOM
HWA pexume

FIR-100 Pacxopg rasa B E-1 HM 3y 60006,00

FIR-TO Pacxop peuukna rasa no 6annacy HM 3y 0,00
Komnpeccopa TK-1

FIRC-120 Pacxop cxartoro rasa ot TK-1 HM 3y 60000.00

FIRC-130 Pacxop rasa c yctaHoOBKMU HM 3y 60000,00

UR-400 YpoBeHb KoHfeHcaTa B E-1 % 1.14

PIRC-200 [laBneHue BO BCacblBato el Kr/icm2 2,00
emkocTn E-1

PIRC-210 [aBneHue rasa Ha BbIXofje Kr/icm2 12.00
Komnpeccopa TK-1

TIR-300 Temnepatypa rasa Ha sxofge B E-1 oC 50.00

TIR-310 Temnepatypa B E-1 c’C 50,00
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T1A-320 TemnepaTypa cXxatoro rasa oT °C 90,00
komnpeccopa TK-1

T14-330 Temnepatypa rasa nocne X-1 °C 60.00
X14-700 CKkopocTb KOoMnpeccopa 06/MUH 10000,00

5.3.2. AHas10roBble ynpaBastoLwne napameTpbl (perynatopbl)

Bbixog
Ne Pexum Tun
Perynupyemas Ha
nosmuun ynpas- perynu-
nepemeHHas KnanaH
(tar) neHuna pos
(%)
MAC-120 Pacxop cxaTtoro rasa or TK-1 0.0 ABTO ok
P1AC-130 Pacxop rasa c yctaHOBKMU 50,0 ABTO 1ok
Mnc-001 3afBUXXKKa Ha NMHKUKN cbpoca 0,0 PyuH. —
KOHAeHcaTa 13 E-1
HC-002 3aABuMXKa Ha NTMHUK nofjaun 50,0 PyuH. —

BOAbl B XONOAMNbHUK X-1
HC-003 3afgBuXKa Ha Gaiinace 0.0 PyuH.
npefoXpaHNTeNbHOTO
KnanaHa emkoctu E-1

HC-130 3afBMXKKa Ha 6alinace 0,0 PyuH.
perynup. knanaHa npuéopa
T14C-130

P1AC-200 [JaBneHue BO BCcacbiBatoL e 50,0 ABTO Nok
emkocTtu E-1

P1AC-210 [aBneHue rasa Ha BblKuge 50,0 ABTO Nok

komnpeccopa IK-1

5.3.3. IUCKpeTHbIe yrpasasAwoLme napameTpbl
(onepaTopcKue Koun)

Mmsa
MonoxeHune
Knyva O6opyposaHune / HasHayeHue
KN ya
(tar)
HY-001 OTcekaTeNb Ha NuHUK paboyero rasa E-1 OTKP
HY-002 OTcekaTenb Ha npueMHoMm Tpy6onposoge TK-1 OTKP
HY-003 OTcekaTeNb Ha BbIXOAHOM Tpy6onpoBoge TK-1 OTKP
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HY-004 Cbpoc rasa c komnpeccopa Ha (aken 3AKP

HY-010 OTcekaTeflb HanNW4yuKU nNojavynm napa K TypéuHe OTKP

HY-020 OTcekatenb Ha NIUHUK nopga4yn  BOAbl B OTKP
xonoagunobHuk X-1

BY-130 OTcekaTenun perynupytouiero knanaHa PY -130 OTKP

5.4. CTaHfapTHbIe npoueaypbl

K uncny cTtaHAapTHbIX MpoLeAyp B TpeHaxepHon mopenun «LleH-
TPOOEXHbIA KOMNPECCcop» OTHOCATCA «XOMOAHbIA cTapT» n «Hop-
Ma/ibHbI O0cTaHoB». CTpaTerns [eincTBWil onepatopa U nogpobHas
nocnefoBaTeNlbHOCTb OnepaLuii NpPUBELEHbI HIKE.

5.4.1. XonopaHblli cTapT

O6uw e 3ameyaHus.

Llenb ynpa>kHeHns «XO0N0f4HbIA CTapT» - WU3Yy4nTb NocfefoBa-
TeNbHOCTN AeNCTBUIA, HEOOXOAMMbIX 415 6€30NacHOro 1 NpaBuIbHO-
ro nycka LeHTpob6eXHOro Komrnpeccopa.

MpeanonaraeTcs, 4TO HeO6X0AMMOe 060pPya0BaHNE A0 y3/1a CXa-
TUS rasa v ganee no xofy npouecca rotoBo K MycKy 1 BCe 3HepreTu-
YeCKue CUCTEMbI AOCTYMHbI.

MpeanonaraeTcs, YTO CnefytoliMe CUCTEMbI, KOTOpble He Mofe-
NNPYIOTCSH B TPeHaXKepe, HaxoAAaTCs B COCTOSHWMM TFOTOBHOCTW [ANA
nycka:

1 O6opypgoBaHve 41 nogayu paboyero rasa;

2. EMKOCTb fins npremMa cxartoro rasa;

3. 3aBOACKMe CMCTEMbI 0OLLEro Ha3HaYeHUs:

- 3aBOACKOI M NPUBOPHbIA BO3AYX;

- CUCTeMbl MOJa4Yn napa u oxXnaxgjaroLleii Boapl;

-ApeHaxHasa ¥ (hakenbHas CUCTEMbI;

- CUCTEeMa UHEPTHOrO rasa;

-CUCcTEMA BEHTUNALNN.

OnepaTop JO/MKeH OblTb YBEPEH, UYTO BCE M3 MEPEUUC/IEHHbIX
HVXXe NpeanyCcKOBbIX onepauuii BbINOMHEHbI W Y36/l KOMNPUMUPOBa-
HWS rOTOB K Hayany nycka.

74



MpegnyckoBble onepauuu:

1. 1lpoBepka NycKOBOW CXeMbl 1 y[aneHune 3arfyLuekx.

2. MpoBepka NpoxoLuMmMocTy Tpyb6OonpoBOLOB MO BCeW TEXHOJO-
loueckoi Lenoyke ¢ 0653aTe/lbHbIM KOHTPOJIEM Ha/IMuns AaBfieHUS.

V 11lpvem Ha ycTaHOBKY Bo3fyxa KNI u TexHonormyeckoro Bos-
[lyxa, napa, Bofpl.

4. 11poBepka paboTOCNOCOOGHOCTN 060pya0BaHUS, 0OKaTKa, nof-
Inwwnka K paboTe CUCTEMbI BEHTUALNN.

5. 11oBepka 1 BKOYeHWe B paboTy npuoopos KM (Bce peryns-
LPbI LO/MKHBI HAXOAUTLCA B PYYHOM pPeXXMUMe C 3aKpbITbIMU perysnu-
PYHOLUMK KfanaHamu).

6. YBeoMNeHNe 0 Havae Mycka rnepcoHana Bcex Cnyxo6, cBA3aH-
HbIX C PaboTOl y3n1a KOMNPUMUPOBAHUS.

Nmke onucbiBaeTCA npouegypa fycka, T.e. NOCNef0BaTe/NbHOCTb
[eicTBMIA onepaTopa Npu Nycke TEXHOMOMMYeCcKoro ysna.

Mpoueaypa.

OnepaTop LO/HKEH BbINOMHUTL CeaytoLme aeincTBuA:

1 OTkpbITb oTCceKaTenn: HY-001 Ha nuHum pabodyero rasa, HY-
0l0 Ha nMHUKM napa K TypbuHe, HY-020 Ha MHUN BOAbI K XONOAW b~
HUKy X-1.

2. MNopgats BOAy B X0noAuNbHUK X-1. [1n9 3TOr0 OT KPbITb 334BVXK-
Ky 11C-002 Ha 50%.

3. BpyuHyto oTKpbITb KnanaH PY-120 perynatopa P1AC-120 Ha
6alinace Komnpeccopa npuMepHo Ha 35%.

4. BpyuyHyo oTKpbITb Ha 10-15% knanaH PY-200 peryndtopa
PLKC-200 Ha fMHUK nogayun pabouero rasa, 4Ytobbl MONyyYnThL B EM-
kocTn E-1 pasneHune 2,0 Kr/icm2

5. MepeBecTu perynatop P1KC-200 B aBTOMaTUYECKNIA PEXUM.

6. MoarotoBnTb K paboTe KOMNpPEeCcop: OTKPbITL orcekarenv HY-
002 n HY-003 Ha NpyeMHOM U1 BbIKUAHOM TPYy60MNpOBO/aXx.

7. IMyCTUTb KOMMPECCop: BPY4YHYI OTKPbITb KnanaH PY-210 pe-
rynstopa P1AC-210 Ha nnHWUK nogaym napa K TypbuHe Komnpeccopa
HO 25-30%. (Mpw MeHbLei nofadve napa BO3MOXHO BO3HWKHOBEHWE
HOMMaxa.)
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8. ¥Bennumsas nogavy napa, 4OBECTU AaBfieHWe Ha BbIKMAE KOM-
npeccopa fo 12 kr/cm2u nepeeectn perynatop P1AC-210 B aBTOMa-
TUYECKUI peXnM.

9. Ecnm nosBuTCS CUrHanM3auMs BbICOKOW CKOPOCTM (AaTumk
X14-700). To yMeHbLINTb YCTaBKy ans perynaropa P1AC-210. uTobs!
NoAAePXMBaTb CKOPOCTb KoMrpeccopa He Bbile 12000 06./MUH.

10. OTKpbITb OTCekaTenn BY-130 y perynupytoLlero KnanaHa
Ha KnanaHHoW co6opke perynatopa E1AC-130. MocTeneHHO OTKPbITb
knanaH PY-130 perynatopa pacxoga cxaroro rasa P1AC-130 go 3Ha-
yeHusa 60000.0 HM3u. OfHOBpPEMEHHO KnanaHoM perynsdtopa P1AC-
120 ymeHbLIaTh A0 HyNs pacxof rasa no 6aiinacy Komnpeccopa.

11. Mpw JOCTUXEHUM pEerfiaMeHTHOro 3HayeHMs pacxofa rasa ot
komnpeccopa TK-1 nepesectu perynatop MJAC-NO B aBTomaTunye-
CKUIA pexum.

12. KoHTponupoBsaTh Temrepatypy CXaToro rasa nocfie Xono-
AnnbHuka X-1 no nokasaHuam garymka TLU-330. OHa fomkHa 6bITb
0Kono 55-60°C. lNpn HeoBX0AMMOCTY KOPPEKTUPOBaTL nojady Bogbl
B X-1.

13. MepeBecTn perynatop pacxoga E111C-120 B aBTOMaTUYECKUiA
pexum ¢ yctaBkoin 50000,0 HM34Y. ITa ycTaBKa onpegenser MUHK-
MaJibHOe 3HayeHWe pacxofa rasa 4yepe3 KOMMPeccop, Mpv KOTOPOM
Heo6XoAMMO NycKaTb YacTb rasa rno aHTUNOMMNAXKHOW JIMHUN.

¥Y3en KOMNpuMUpoBaHUA BbiBeJeH Ha HOPMaslbHbIV peXxum pabo-
Tbl.

5.4.2. HopmanbHbIn 0CTaHOB

O6wue 3amevaHus.

Llenb ynpa>kHeHUsi «HopmasnbHbIi 0CTAHOB» - U3YUYUTb HEOOXO-
OUMYIO NOCNef0BaTENIbHOCTUN LeNCTBUI A8 NpaBUIbLHOIO 1 6esonac-
HOro OTK/HOYEHMSI KOMMpeccopa.

MonHas oOCTaHOBKa Yy3/la KOMMNPMMMUPOBAHWA MPOM3BOAUTCS
06bIYHO 418 NPOBeAeHMs NIaHOBOr0 PeMOHTa OCHOBHOIO 060pyf0-
BaHWSA WM U3-3a NPOM3BOACTBEHHOW HEOBGXOAMMOCTM MO YKa3aHUIo
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pykKoBoAcTBa. Bce 3avHTepecoBaHHble CMy>KObl AO/MKHbI ObITh YyBe-
[OM/eHbl O NPeACTOALLEM OTKIHYEHUN.

Mpouenypa.

OnepaTop LO/MKEH BbINOMHUTL Creaytoune AeicTBUS:

1 Mepesectu perynatop PL1C-130 B py4HO pexum u npekpa-
TU» OTBOJ rasa, 3aKpbIB KfanaH perynaropa.

2. lMepeBecTn perynatop AaBfeHUs BO BCacCbIBaOLLEl EMKOCTM
T1KC-200 B py4HOl peXunmM v 3aKpblTb €ro KaanaH.

3. Cnerka oTKpbITb knanaH PY-130 perynatopa MAC-MO, uTo6s!
C IpaHnTbL YacTb rasa.

4. T1pn ymeHblUeHWn gasneHuns B emkoctn E-1 go 0,5-0,7 kr/cm2
3aKpbITh KnamnaH perynaropa P1AC-130 u otcekatenn BY-130 Ha
Kk LlanaHHon coopke.

5. lepeBecTn perynatop fpasneHus cxartoro rasa P1AC-210 B
PYYHOW PeXXum 1 BPYYHYIO NMOCTENeHHO YMeHbLlaTb nojady napa K
lypbuHe, 4TOObLI 3aTOPMO3MTH KOMMPECCOp.

6. Mpopgomkatb 3aKpbiBaTh KnanaH PY-210 4o TexX nop. noka Kom-
Mpeccop He 0CTaHOBMUTCH.

7. 3akpbITb oTcekatenn HY-002 n HY-003 Ha npuemMHOM W Bbl-
KngHOM Tpy60onpoBoaax KoMmnpeccopa.

K 3akpbiTb otcekatenn HY-001, HY-010. HY-020 n 3aaBuxKy
IK'-002.

9. MepesecTtn perynatop E1AC-120 B py4yHOW pPeXxuMMm K MOJHO-
CTbHO 3aKpbITb €ro KnianaH Ha 6arinace KoMnpeccopa.

10. C6pocnTh AaBneHne u3 eMKoCcTM E-1, 0TKpbIB 3aABMKKY HC-
003 Ha 6arinace MrK.

11. C6pocuTb faBfieHWe C KoMMpeccopa Ha (haken ¢ NoMOLLbHO
wcekatena HY-004.

Y3en KOMNPUMUPOBaHUSA OCTaHOB/IEH M FOTOB ANS NPOAYBKW a30-
10m, NPOMBIBKM 1 OYMCTKW Mepes TeM, Kak Byfer npov3BoANTLCA ero
lexobenyxveanme. Onepayumn No NOArOTOBKe annapartoB K PEMOHTY
N TPeHaxepe He MOAENNPYIOTCA U AO/MKHbI BbIMOMHATLCA B COOTBET-
C lHUM ¢ geiicTBYOWMMN Ha NPEANPUATAN UHCTPYKLUAMU.
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5.5. TpeHUpPOBOUHbIe yNpaxXHeHUs

[ns KaX4oro 3 onMcaHHbIX HWXKe YNpPaXHEHU B pasgen «Ha-
6/110eHNN» BK/OYEHbI Hambonee 3ameTHble W3MEeHeHWs, KOTopble
BO3HMKAKT NPN HapYLLUEHU HOPMaNbHOW PaboTbl TEXHOMOTNYECKOTO
yana.

5.5.1. YnpaxHeHue 1- [pekpalleHne nogaum
paboyero rasa

Llenb ynpa>kHeHna. HayunTb onepatopa pacnos3HaBaTb 3Ty
aBapuvio Mo U3MeHeHWAM nokasaHuii NpubopoB ¥ NpesnpUHUMaTh
HeobXxo4uMble [eiACTBUSA A1 BOCCTAHOB/IEHUA HOPMAasIbHOTO pe-
Xuma.

Onucaxune cnTyauumn. Komnpeccop (pyHKLNOHMPYET B HOPMaslb-
HOM pexuMe, Korja BHe3arnHo npekpaiiaetcs nojaya paboyero rasa
B eMKoCTb E-1. [MoaBnseTca cMrHannsaymsa o HA3KOM AaBfieHUN rasa
BE-1.

Mpu3Hakn. bygyT nMeTb MeCTO CnefyroLne N3MeHeHns:

1 Pacxop rasa B E-1 (BXK-HKOO) ymeHbLUIMTCA [0 HYNA.

2. OaBneHue B emkoctn E-1 (PXXKC-200) ymeHblunTca. KnanaH
PY-200 otkpoetcs Ha 100%.

3. Pacxop rasa yepes komnpeccop (PXXC-120) yMeHbLUUTCS.

4. KnanaH PY-120 oTKpoeTcsi, 4To6bl NpefoTBPaTUTL MOMHAX.
Pacxog no 6aiinacy (P>X-! 10) BbipacTeT.

5. laBneHue cxartoro rasa (PXXC-210) ymeHbLUNTCS.

6. CkopocTb BpalleHus TypouHbl (X>XK-700) yBennuumrcs.

7. Pacxop rasza B nuHumn oteoga (PXXC-130) yMeHbLUUTCS.

Tpebyemble peiicTBUA. HeoOXOAMMO aKKypaTHO BOCCTaHOBUTb
NPAMOTOK rasa. [pn KpaTKOBPEMEHHOM MepepbIBE NMUTaHUA Mepese-
CTW KOMMpeccop Ha paboTy B peXxumMe LMPKYNALUMA N0 aHTUNOMNAaX-
HOW NuHUK. Tpy 4IUTeNIbHOM MepepbiBe B Mojaye rasa 0CTaHOBUTb
KOMMpeccop.
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Mpouenypa.

Onpegenne NpUYMHY HapyLlleHUs paboyero pexuma, onepartop
[O/MKEH COOOWMTL O NpekpaweHnn nogayy paboyero rasa u Bbinos-
HUTb CrefytoLLme aeicTBuA:

1 lMepeBecTun perynartop pacxoga cxaroro rasa PI1C-130 B pyuy-
HOM PEeXXUM 1 3aKPbITb €ro KianaH.

2. MepeBectn perynatop P1KC-200 faBneHns BO BcacblBatoLLel
emMKocTh E-1 B py4HOl pexxum v 3akpblTb KnanaH. Komnpeccop 6yzert
paboTaTb B peXKxMme LUPKYIALmMmn rasa.

3. CKOppeKTMpoBaThb Mojady BOAbl B X0NOAMNLHUK X-1 3afBWXK-
Koii HC-002, 4To6bl TemnepaTypa rasa nocse X0noauibHuKa 6bina
6113Ka K HopMe.

4. Ecnm nofava pabouero rasa 6bICTPO BOCCTaHOBUIACh, TO Ha-
O6puTb HOpMasnbHOe [aBneHne B eMKOCTM E-1. 3ateM MOCTerneHHo
[IOHECTN pacxof, CXatoro rasa fo Hopwmbl. [lepeBecTn perynatopsl
P1KC-200 n P1KC-130 B aBTOMaTUUECKNI PEXMM.

Ecnu e nepepbiB B Nogaye rasa AANTeNbHbIA, TO CneayeT ocTa-
HOBWUTbL KOMMpeccop. [na 3Toro onepartop LO/KEH CefoBaTb Npo-
Lleaype HOpMasibHOro 0CTaHOBA, ONMUCAHHOW BblILLE.

5.5.2. ¥YnpaxHeHue 2 —1peKpalleHne nogaym napa K TypbuHe

Llenb ynpa>kHeHus. HayumTb oneparopa pacrnosHasaTb 3Ty aBa-
PUIO MO M3MEHEHWAM MOKa3aHWii NpU60OPOB U NpesnpuHUMaTh Heob-
X0AuMble AeiACTBUA A/19 BO3BpaTa K HOPMaSIbHOMY peXxumy.

OnucaHue cuTyauun. Komnpeccop pyHKUNOHMPYET B HOPMa/lb-
HOM peXuMe, KOrfa BHe3arHo npekpaiyaetcs nojava rnapa K TypouHe.

Mpu3Haku. ByayT MMeTb MECTO C/efyloL e N3MEHEHNS:

1 CkopocTb KoMmmnpeccopa 1X111-700) yMeHbLUMTCA A0 HYNS.

2. Pacxop rasa ot komnpeccopa (MKC-120) ymeHbwnTCA A0
Hyns. KnanaH Ha 6aiinace EY-120 oTkpoetcs Ha 100%.

3. fasneHune cxaroro rasa (P1KC-210) ymeHbLumnTCA.

4. NlaBneHune B eMkocTu E-1 (PLKC-200) ysennuntca. KnanaH PY-
200 3aKpblBaeTCs.
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5. Pacxop rasa B E-1 (BLU-KOO) yMeHbLUIMTCA [0 HYNA.

6. Pacxof rasa B imHun oteoga (P1AC-130) yMeHbLUMTCA 4O HYNA.
Bo3moxeH o6paTHbIA NOTOK Yepe3 KnanaHbl PY-130, PY-120 ¢ nog-
pbisom MK B emkocTu E-1.

Tpebyemble geicTBusA. Mocne TOro Kak 3aKpoeTcs OTcekaTeslb
BOAAHOrO Mapa, KOMMpeccop octaHoBUTCA. locne ycTpaHeHUs Heuc-
NPaBHOCTU HEOOXOAMMO 3aHOBO MYCTUTb KOMMPECCOP.

Mpoueaypa.

1 Mepesegute kntod MP-002 B nonoxeHne OTKAS.

2. Onpegenve NpUUMHY HapyLleHusa paboyero pexuma, onepartop
[O/MKEH COOOLWMTL O NpekpaLleHny nogaym paboyero rasa v BbIMos-
HWUTb CnefytoLimne AeNCTBUS:

3. 3akpbITb oTceKkaTenb HY-001 Ha nuHUKM paboyero rasa B em-
KocTb E-1

4. TepeBecTn BCe Perynsaropbl B PYYHOM PEXUM W 3aKpbITb WX
KnanaHbl.

5. Tlocne ycTpaHeHUs HapyLleHMs nofayu napa MpOBecTU BCe
onucaHHble Bbilwe (cM. pasgen 5.5.1) onepaymu, Heobxoaumble Ans
nycka y3na KoMnpuMrnpoBaHus.

5.5.3. ¥npaxHeHue 3 - OTKas knanaHa PY-130 Ha nnHMK 0TBOAA rasa
B nonoxxeHnn OTKPbIT

Llens ynpa>kHeHusa. Pacrno3HaBaHWe 0TKa3a KfanaHa perynstopa
Ha SIMHUK O0TBOJA CXKATOro rasa no ero rnocrefCTBUAM, U3yYeHune npa-
BU/bHbIX AEACTBWIA B TaKOW CUTyaL .

Onucaxune cnTyauun. Komnpeccop gyHKLUNOHMPYET B HOPMaslb-
HOM pexuMme, KOrja KnamaH perynstopa pacxofa Ha /IMHUKM 0TBOAa
CKaToro rasa OKasblBaeTCA B OTKPLITOM MOJIOKEHUN W pacxoj rasa
YBEINYNBAETCA.

Mpu3Hakn. ByayT UMeTb MeCTO CnefytoLine N3MeHeHNs:

1 OTBOpA CxXaToro rasa (E1AC-130) yBenmumTcs.

2. flaBneHue Ha Bbixoge TK-1 (P1KC-210) ymMeHbLUMTCS.

3. Uncno obopoToB TypouHbl (X1K-700) yBenmumutcs.
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4. NaBneHuve B emkocTn E-1 (P1AC-200) yMeHbLUMTCS.

5. Pacxog rasa B E-1 (E1P-100) ysenuumrcs.

Tpebyemble geiicTBuA. Korga knanaH perynstopa pacxoja cxa-
loro rasa MOMHOCTbKO OTKPOeTCH, Komnpeccop OyAeT yBenunyumBatb
CKOpOCTb BpaLLeHns Ty pouHbI, 4TO6bI MNOAAEPXKaTb 33laHHOE BbIXO[-
Hoe gaBneHve PLKC-210. E1leo6x0AMmMo BOCCTAHOBUTbL HOPMasIbHbIi
0| Bog, rasa, ncnonb3ys 6arinacHbIi Knanax.

Mpouenypa.

1lepeseaute ko4 ME-003 B nosnoxeHne OTKAS.

Onpegenus NpuyYvHY HapylleHus paboyero pexuma, onepartop
[O/MDKeH BbIMONMHNUTL CeaytoLine LencTBus:

1 OTKpbITb 3afBMXKYy HC-130 Ha 6aiinace KnanaHHON cO60OpKu
perynatopa EIKC-130.

2. OTceub HencnpasHbI perynupyowmii knanaH EV-130 npubo-
pa E1AC-130, 3akpbiB oTcekaTenn BY-130.

3. OTkpbiBaa 3aa8uKKy HC-130. BepHYTb OTBOJ CXATOro rasa K
Hopme 60000,0 m3u. Pacxof rasa KOHTPOMMPOBaTb MO MOKa3aHWAM
Jatumka EHEC-! 30.

lMoCTeneHHO PeXxxMm BEPHETCA K HOpMe.

11a peasibHOM NPOM3BOACTBE HEOOXOAUMO COOOLMUTL O HEeUCnpas-
HOCTU KnanaHa B cnyk6y KW v ynpaBnaTb OTBOLOM CXartoro rasa
BPYYHYI0, MOKa KnanaH He ByJeT OTPeMOHTUPOBAH.

5?54, YnpaxHeHne 4 —OTKa3 knanaHa PY-130 Ha nnHMM oTBOfa rasa
B nonoxxeHun 3AKPbIT

Llenb ynpa>kHeHunsa. Pacno3HaBaHWe 0TKasa KnanaHa perynstopa
Ha IMHMM 0TBOAA CXKaTOoro rasa ro ero nocneAcTsusAM, U3yyeHuve npa-
BW/IbHbIX AEACTBUIA B TAKO CUTYaLUW.

Onucaxune cuTyauun. Komnpeccop PyHKLUOHUPYET B HOPMaslb-
HOM pexwuMe, KOrfa KnamaH perynsaropa Ha MHUKX OTBOAA CXAToro
rasa BHe3arnHo 3aKpblBaeTCA M pacxof rasa nafaer.

Mpu3Hakn. byoyT MMeTb MecTo C/efytoLe N3MeHeHNs:
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1 OTtBog rasa (EXXKC-130) ymMeHbLINTCA [0 HYNA.

2. [laBneHune Ha Bbixoge TK-1 (P1AC-210) ysenuuntcd, a 3aTtem
BO3BPATUTCH K HOPME.

3. CKopocTb Typ6UuHbI (X1K-700) yMeHbLUNTCS.

4. Pacxof rasa ot TK-1 (ELKC-120) ymeHbLumnTCS, Knanad PY-120
oTKpoetcs. Pacxof vepe3 EXXC-120 ycTaHOBMTCA Ha 3HAYeHWUK, paB-
HOM yCTaBKe perynsropa.

5. OasneHue B emkocTn E-1 (P1KC-200) yBennuurcs.

6. Pacxop rasza B E-1 (EXX-100) yMeHbLUMTCA A0 HYNS.

Tpebyemble geiicTeud. Korga knanaH Ha Tpy6onpoBoge 0TBOAA
CXKaToro rasa 3akpblBaeTCs, CKOPOCTb BpalleHUs TypOUHbI CHUXAeT-
cs. 4ToObl MmoadepXaTb 3ajjaHHOe BbixoAHoe gaBneHme (PXKC-210).
Korpga pacxopg rasa ot komnpeccopa (EXXC-120) ycTtaHOBM rest Ha 3Ha-
YeHUW, paBHOM YycCTaBke perynstopa (T.e. Bbllle BENIMUYMUHBLI pacxoja
nomMnaxa), Komnpeccop Oyaet npogomkatb paboTaTb Ha NOAHON pe-
LUMPKyNaumn.

Mpouenypa.

Onpegenve NpuYMHY HapyleHus paboyero pexuma, oreparop
[O/DKEH BbIMOMHUTL Cnefytolme AecTBUA (a HA peaslbHON yCTaHOoB-
Ke TakXe Co06LWMTb 0 HeMCNPaBHOCTU KnanaHa B cnyxoy KWIMM):

1 OTceyb HeucnpaBHbIA perynupytowmnii knanaH EY-130 npubo-
pa EXXC-130, 3akpbiB oTcekatenun BY-130.

2. MepaneHHO OTKpbITb 3aABMXKY HC-130 Ha 6aiinace KnanaHHOM
cO0pKM TaK, 4TOObl BEPHYTb OTBOJ CXaToro rasa K Hopme 60000,0
mM3y. Pacxog rasa KOHTPOAMPOBaTH MO NokasaHuaM gatyvka EXKC-130.

HopMasbHbIn peXkuM paboTbl MOCTENEHHO BOCCTAHOBUTCS.

5.5.5. ¥YnpaxHeHue 5 —OTKas fjaTyumKa perynatopa gasfieHnn
PLUC-210 Ha HM3KOM MoKasaHuu

Llenb ynpa>kHeHna. HayunTb onepatopa pacrno3HaBaTb TaKoM
0TKa3 npubopa No U3MEHEHUAM MOKa3aHWUi AaTUYMKOB M MPeAnpuHu-
MaTb Heo6XxoauMble AeiiCTBUA ANS BO3BPaTa K HOPMaslbHOMY PEXUMY.
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Onucaxve cnTyauumn. Komnpeccop yHKLMOHVPYET B HOPMab-
HOM peXxxMMe, KOrfa BHe3arnHo AaTyuK AaB/IEHNS CXKATOro rasa ot Kom-
npeccopa PIK-210 oTka3biBaeT (3a/1MMnaeT) Ha HU3KOM MOKa3aHUW.

Mpun3Hakn. ByayT UMeTb MeCTO C/efytoL e N3MEHEHUS:

1 [asneHue Ha Bbixofe Komnpeccopa (PIKC-210) ymeHbLUMTCA
[0 Nyns 1 He n3meHuTcsa. KnanaH perynaropa nonHOCTbH OTKPOETCS.

2. CKopoCTb TypOuHbl (X14-700) yBennyumrcs.

3. Pacxop rasa ot komnpeccopa (b1KC-120) ysennuurcs.

4. NaBneHmne B eMkocTn E-1 (P1AC-200) ymMeHbLUMTCA.

5. Pacxop rasa B E-1 (IMB-HO0) yBennuuTtcs.

6. OTBOg rasa (bUNCA30) yeennumuTcs.

Tpebyemble pgencTeuA. Korga nafaet BbIXOLHOE AaBfieHWe rasa
o| TK-1, perynatop gasneHuss P1BC-2!0 HauMHaeT pas3roHATb KOM-
npeccop. NbITadaCb BEPHYTH AaB/IEHNE K YPOBHIO yCTaBku. Oneparop
[O/MKeH BbICTPO YCTPaHUTL HapyLUeHWe peXxunmva, ynpasnas LaB/eHN-
eM rasa BpY4Hy!O.

Mpouenypa.

Onpegenus NpuUUnHY HapylleHus paboyero pexuma, oreparop
[OJKEH BbINOMHUTL ClefytoLLme feiCTBUS:

1 MepeBecTn perynatop gasneHms P1AC-210 B py4HOl pexum.
MpuKpbITb KnanaH PY-210 Ha nuUHUKM napa K TypOWHe Tak, 4TOoObl
CKOpOCTb KOMMpeccopa NoHU3unach 40 HopMbl 10000 06/MUH.

2. PeXXnm nocTeneHHO BEPHETCH K HOPME.

Ha peasbHOM NpoM3BOACTBE HEOOXOAMMO COOOLMTL O HEUCIPAB-
HOCTM KnanaHa B cnyX60y KWIT n ynpaendTb AaBreHWeM CXatoro
rasa ot TK-1 BpyuHyto. Korga fatymk 6yaet 0TPeMOHTUPOBaH, MOX-
HO MepenTV Ha aBTOMaTUYECKOe perynnpoBaHue LaB/eHus.

5.5.6. ¥YnpaxkHeHne 6 —1oBpexXaeHne yrnaoTHEHUSA KoMMpeccopa

Llenb ynpa>kHeHua. Hayuntb onepaTtopa pacrno3HasaTb 370 MO-
BPEX/EHMNe N0 U3MEHEeHWAM MoKa3aHWii Nprbopos M NpeLnpUHUMATD
HeobXoAMMble AeCTBMSA MO NUKBUAALUN aBapun.
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Onucanve cuTyaumn. Kommnpeccop QYHKUWOHUPYET B HOp-
Ma/IbHOM peXXume, Korfa BHe3arnHo nossaseTca nponyck B TOPLEBOM
YNJ0THEHUW KoMMpeccopa. MoABNAeTCA CUrHanm3aLms o 3ara3oBaH-
HOCTW B KOMMPECCOPHOIA.

Mpu3Haku. ByayT MMeTb MeCcTO C/efyroLine N3MeHeHNs:

1 Pacxop rasa oT komnpeccopa (M11C-120) HeCKONbKO YMEHb-
LUIMTCA, 3aTEM BO3BPATUTCA K HOPME.

2. OaBneHune cxkatoro rasa (PLU.C-210) yMeHbLUNTCS, 3aTEM BO3-
BpaTUTCA K HOPME.

3. CkopocTb Kommnpeccopa (X1-700) HeCKONbKO YBENNYUTCS.

4. NaBneHue rasa B E-1 (P>KC-200) ymeHbLINTCA, 3aTeM BO3Bpa-
TUTCA K HOpME.

5. Pacxop rasa B E-1 (E>K-100) cnerka ysenuuurcs.

Tpebyemble aeiicTBUA. Korga nosiBnseTcs yTeyka paboyero rasa
yepe3 YMNOTHEHWA KoOMMpeccopa, TpebyeTcs cpoyHasd OCTaHOBKa
y3na KOMMNpUMUPOBaHWS.

Mpouenypa.

Onpegenve NpUUMHY HapylleHus paboyero pexuma, orneparop
[O/MKEH BbINONHUTL CNefytoLne AeiiCTBUA N0 aBapuiHOMY 0CTaHOBY
y3/1a KOMNPUMUPOBaHNSA:

1. MepeBecTu perynatop gasneHns PXXC-210 B pyUHO pexxum u
3aKpbITb €ro KnanaH Ha IMHUK napa, YTobbl 0OCTAaHOBUTbL KOMIMpPeccop.
3aKpbITb oTcekaTens HY-010 Ha AnHUKM nogayn napa K Ty pouHe.

2. 3akpbITb oTcekaTenn HY-002 n HY-003 Ha npueme un BbiKuae
Kommnpeccopa. CopocuTb Aas/ieHne C KOprnyca Komnpeccopa Ha (a-
Ken, OTKpbIB oTcekartens HY-004.

3. 3akpbITb oTcekatens HY-001 Ha npueme pabouero rasa B em-
KocTb E-1

4. TepeBecTy BCe Perynstopbl B PyYHOW PeXXMM U 3aKpbITb Kia-
MaHbl.

5. CopocuTb faBneHme u3 eMKocTu E-1 Ha (bakes, OTKpbIB 3a-
ABmKKy HC-003 Ha MIMK.

6. MNMpekpatnuTb Nnojavy BoAb! B XON04NIbHUK X-1.
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rNABA 6. CMECUTE/IbHbI PE3EPBYAP

CMmecuTenbHbli 6ak MCnonb3yeTcs Ans TpaHchopmauuu, yna-
KOBKM W XpaHeHWs MaTepuanos, B GONbLUMHCTBE Cly4aeB >XUAKMUX.
MukpogsuraTens MPUBOAUT B [ABVKEHWe BpaLLaloLMACa MarHuT
WM MarHUTHOe nosne, 4To6bl B CBOKO O4vepefb NPUBOL BHYTpW Haka
roxe 3apabotas, Bpawascb. 3arpy>XeHHblil Matepuan HarpeBaeTcs U
CMeLLMBaeTCA B CTPOro yKa3aHHON TemnepaType. bak ncnonbsyercs
1 6MONIOTUYECKNX, MEANLNHCKNX, XUMUYECKUX N XUMUKO-UHXEHep-
HbIX OTpacnsx NPOM3BOACTBA.

1 CmecuTenbHbIA 6aK MOXET MCMOMb30BaTbCsH KakK pesepByap
AN XKUAKOCTU, pe3epByap [A18 CMeLlVMBaHWUSA Martepuana, pesepBy-
ap A48 BPEMEHHOr0 XpaHeHWs, eMKOCTb A/ XpaHeHUs BOAbl U Tak
fanee.

2. Annapart cTasl He3amMeHWMbIM B POU3BOACTBAX MOJIOYHbIX
MPOAYKTOB, MPOAYKTOB MWTaHUSA, HaNWTKOB, ANA NPeanpusaTWii, 3a-
MUTBIX MPOM3BOACTBOM (hapMaLeBTUYECKNX, XUMUYECKNX, XUMUKO-
VIHXXEHEPHbIX N GMOMHXXEHEPHbIX NMPOLYKTOB.
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6.1. OnucaHue TeEXHONONMYeCKOro y3na

B TpeHaxepe mMopenupyeTcs emMKOCTb, B KOTOPOW OCYLLECTB/A-
eTCA CMeLleHMe MOTOKOB YWUCTOW BOAblI M YKCYCHOW KWUCNOTbI B Le-
NAX NOMy4YeHUs pa3BefieHHOro pacTeopa TpebyemMoi KOHLeHTpaumm.
Boga 1 Kucnota HenpepbIBHO NOAAKOTCA HAacOCaMn B CMECUTE/bHBbIN
pesepByap, rae NpoucxXo4uT MexaHU4yeckoe rnepemeLlInBaHme ¢ NoMo-
Wb Melwankn. Pa3BefeHHbI pacTBOP HEMNpPepbIBHO OTKayMBaeTcs
NPOAYKTOBLIM HAaCOCOM NPV MOAAepXaHWUW 3afaHHOro YpoOBHSA B pe-
3epByape.

Cxema TexHON0rn4ecKoro ysna npefcrasneHa Ha puc. 6.1.

6.2. TIpnHUKNBbI ynpaBieHUsA

3afava ynpaefieHUs CUCTEMOI CMeLLUMBaHWA 3aK/Ilo4vaeTca B Mo-
NyYeHUn pacTBopa TpebyeMoi KOHLEeHTpaLmn 1 BeAeHUN TEXHOOT -
YecKOoro npouecca corfacHo Tpe6oBaHMsAM 6e30MacHOCTU U A dek-
TMBHOIO UCMNOJIb30BaHUS 060PYL0BaHNSA.

Boga HarHetaetcq Hacocom H-1A (H-1B) B cMecuTeNbHbIA pe-
3epByap E-1 YKcycHas Kucnota Mnogaetca B 3TOT Xe pe3epByap Ha-
cocom H-2A (H-2B). 3agaHHbI pacxoj KaX4oro notoka noagep>u-
Baetcs perynatopamu PXXC-KOO n BU3E-MNO ¢ nomoLbio KnanaHoB
EY-100 n EV- 110 Ha NNHMAX BOAbI U KACNOTbI COOTBETCTBEHHO.

lMoTOKM BOAbI M KUCMOTbI CMeLLuBarOTCA B pesepsyape E-1 me-
wankon M-1. MonyyeHHas cMeCb OTKauMBaeTCs U3 pe3epByapa Haco-
com H-3A (H-3B). KonnyecTBo pacTBopa, KOTOPbI OTKauunBaeTcs u3
pesepByapa E-1, yctaHaBnusaeT perynatop EN3C-120, knanaH KoTo-
pOro pacnosioXXeH Ha IMHUKM OTBOJA CMECU. YCTaBKy A/1a perynaropa
pacxofa B Kackafe BblgaeT perynatop WM3C-400, nogaepXxuBatoLLuii
YPOBEHb B CMeCUTe/IbHOM pe3epsyape E-1.

CocTaB pacTBopa, BbIBOAMMOIO U3 pesepeyapa, KOHTpPoAupyeTcs
aHanmsatopom A1-520, KOTOpbI onpegensieT KOHUEHTpaumMo KUCno-
Tbl B cMecu. lpefycmMoTpeHa BO3MOXHOCTb BbIBOZa CMECU B JINHUIO
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HEeKOHAMLUK, eCN COCTaB CMECK He COOTBETCTBYET creuudukauun.
Jatunkn P1A-200, P1A-210 n P1A-220 KOHTPONMPYIOT fAaB/ieHME B
NMHUSX C HarHeTaHusa HacocoB H-1/A, B, H-2/A, B n H-3/A, B coort -
BETCTBEHHO.

6.3. M3mepsaemble 1 ynpaBnsitowme nepeMeHHbIe TEXHOMOTNYe-
CKOFO y3/1a U UX 3HaYeHNs1 B HOPMaslbHOM peXxumMe paboThbl

6.3.1. V3mepsieMble nepemMeHHble (4aT4MKN)

MpumeyaHue.

«[atumk» Al-521 B TpeHaXepHOW mofenu UMUTUpYeT nabopa-
TOPHbIA aHann3 KoHUeHTpauunm cMecn. OH MOCTOSAHHO MOKa3blBaeT
NCTUHHOE 3HaYeHWe KOHUEeHTpaLuu, B OT/iMumMe OT NOTOYHOr0 aHau-
3atopa Al1-520, KOTOpbI MOXET faBaTb HEBEPHbIE MOKa3aHUA.

B HopmasibHOM pexume paboTbl TEXHONOTMYECKOro y3na Moka-
3aHus «gatumka» Al-521 Ha akpaH Pabouein cTaHUuMM onepatopa He
BbIBOAATCA. UTOObLI MX yBUAETb, OMepaTop AO0/KeH CAenaTb LLenyoK
MbILLIbIO MO KHOMKE C N306paXkeHnem Kosobl.

Ne EoMHnua  3HauveHue B
nosunuuu Vismepriemas 'qmsmefl HOpMa/IbHOM
(Tar) MepeMEHHaA peHus peXxxmume
Al1-520  KOHUeHTpaums cmecu % macc 42,86
Al1-521  KoHueHTpauusa cmecu B E-1 % macc 42,86

(nabopaTopHbIi aHanu3)
HAC-KOO Pacxopg Bogbl B pesepeyap E-1 m3yac 9,08
P1KC-110 Pacxog Kucnotbl B E-1 m3uac 6,81
P1AC-120 Pacxopg cmecu u3 E-1 m3yac 15,89
blA-401  YposeHb cMecu B pesepsyape E-1 % 0,00
(3amep no mecTy)
nAC-400 YpoeHb cmecK B E-1 Kr/cm2 50.00
P14-200 [dasneHue Ha Bbikuge H-1 Kr/cm2 0.55
P14-210 [OasneHwve Ha Bblknge H-2 Kr/cm2 0,63
P14-220 [aBneHue Ha Bbikuge H-3 Kr/cm2 0.49
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(>.32. AHas0roBble ynpasnstoLme napameTpbl (perynatopbl)

No
10imunm
(Tar)

| IKC-100

| IKC-110

111«-120
HC-120

11KC-400

v
K/oua
(Tar)
HY-120

My-001
MY-002

KP-001

M-
H-1A
H-1B
H-2A
H-2B
H-3A
H-38

Perynupyemas nepemeHHasd  Bbixog Pexum  Tun
Ha ynpas-  pery-
KnanaH  JIeHUs  JIPOB.

%
Pacxop Bogpl B pesepsyap E-1 éog) ABTO. Jok
Pacxon kucnotsl B E-1 50,0 ABTO. ok
Pacxopn cmecn n3 E-1 50.0 Asto.  [Oper
3aaBwkKa Ha Gavinace 0,0 PyuH.
perynup. KnanaHa npuéopa
HAC-120
YpoBeHb cMecu B E-1 — ABTO. ok

6.3.3. ANCKpeTHbIE yNpaBnsawoLme napameTphbl

(onepaTopcKme KNHUK)

O6opyaoBaHme / HasHaueHme
Ortcekatenn y perynupyroLlero knanaHa PY-

Orcekare/ib Ha IMHWN BbIBOLA CMECH B NapK
Ortcekate/l Ha BbIBOAE CMECUM B JIMHUIO
HEKOHAMLMN

MonyyeHve 3amepa ypoBHA B E-1 mo mecty
(MepHoe CTeKs10)

AnekTpogsuraresnb MeLLasIKu

OCHOBHOI Hacoc Bofpl

Pe3epBHbIli HacoC BOAp!

OCHOBHOWA HacoC YKCYCHOW KUCNOTb!
Pe3epBHbIiA HACOC YKCYCHOMN KWC/OTb!
OCHOBHO# Hacoc OTKauky cmecu u3 E-1
Pe3epBHbIii HACOC OTKaukM cvecu m3 E-1
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6.4. CTaHapTHbIE Npouesypbl

K uncny ctaHZapTHbIX npouesyp B TPEHaXepHo mogenu «Cwme-
CUTENbHbI pe3epByap» OTHOCATCA «XO0MOAHbIA CTapT» U «Hopmanb-
HbIA OCTaHOB». CTpaTternsa 4encTenii oneparopa v nogpobHas nocne-
[0BaTe/IbHOCTb OMepaLmin OnmcaHbl HUKE.

6.4.1. XosfoaHbIA cTapT

Llenb ynpa>kHeHns «XONOAHbIA CTapT» —MU3y4nTb NocnefoBa-
TeNIbHOCTb [eNCTBUI, HEO6XOAUMBIX Ans 6€30MacHOro 1 NpPaBu/bHO-
ro nycka ysna cMeLLeHus.

Mpegnonaraetcs, Y4T0 Heobxogumoe obopyfoBaHMe A0 W Mnocne
CMECUTENbLHOro pe3epByapa (T.e. BbILLE U HUXKE ero no TexHosornye-
CKOW L,enoyke) rotoBo K NycK)' u BCe 3HEPreTU4ecKmne CUCTEMbI Ha-
X04ATcA B paboyem COCTOSHMM.

MpegnonaraeTcs Takxe, YTO CnegytoLLne CUCTEMbI, KOTOpble He
MOJENNPYIOTCA B TPeHaXepe, HaxogAaTCA B COCTOSHWMM TOTOBHOCTU
4na nycka:

1 EMKOCTU BOAbl U YKCYCHOI KNCNOTbI.

2. EMKOCTbL Ang npuema cMmecu.

3. 3aBO/ICKME CUCTEMbI 0OLLEr0 Ha3HAYEHMS:

- 3aBOJCKOM 1 NPUBOPHBIA BO3AYX;

- CUCTEeMa 3N1eKTPOCHabXeHUS;

- [peHaxHas cuctema;

- CMCTeMa BEHTUNALUN.

OnepaTtop [O/MKeH ObITb yBEpeH, YTO BCE W3 MEPeYUC/IEHHbIX
HVXe NpeAnycKOoBbIX onepawuii BbINOHEHbI M 060pyA0BaHNe FOTOBO
K Havany nycka.

MpepnyckoBble onepayuu:

1 MNpombiBKa 1 04MCTKA TPY6OMPOBOAOB 1 060PYA0BaHMSA, yaasie-
Hue 3arnyLuex.

2. MpoBepka NpoXogumocTn Tpy6OMpoBOAOB MO BCE TEXHO/O-
FMYEecKom Liernoyke ¢ 06a3aTe/lbHbIM KOHTPONEM Ha/IMUuunA [aBeHUs.

90



1 lMprem Ha yCcTaHOBKY 31eKTpo3aHepruu, sosgyxa KNI, TexHo.
FOrMyeckoro Bo3fyxa v asora.

*1 Mposepka paboToCNoCO6HOCTM 060pyAOBaHMS, MOATOTOBKA K
paboTe M 06KaTKa HACOCOB U CUCTEMbI BEHTUNALMMN.

5. '1posepka 1 BBegeHue B paboty npubopos KNI (Bce peryns-
Opbl JO/MKHbI HAXOAUTLCA B PYYHOM PEXMME C 3aKPbITbIMU PEryn-
PYHOLLMMUK KnanaHamm).

6. YBefoM/IeHMe O Havasie nycka nepcoHana BCexX CnyXo6, CBA3aH-
HbIX C paboToii y3na.

Hwuxe onucbiBaeTca npoueaypa nycka, T.e. NocnefoBaTe/isHOCTb
L' VicTBuii onepatopa npu nycke TeXHON0MMYecKoro yana.

Mpoueaypa.

1 Bknountb nuTarowmii Hacoc Boabl H-1A.

2. BKNHuUnTb NUTaKOWMIA HacoC YKCYCHOM Kucnotel H-2A.

3. Cnerka OTKpbITb BPYYHYIO KfanaHbl Perynatopos pacxoja
oapl (PY-100) n kucnotsl (PY-MO).

4. MepfieHHO yBeNM4YMBaTb MOTOKMW, MOKa Pacxofbl He LOCTUT-
Hy! HOpMasibHbIX 3HaveHwid: P1AC-100 - 9,08 m3y n WWEC-MO -
6,81 M3u.

5. MNepesectn perynatopbl P1KC-100 n P111C-110 B aBTOMaTU4e-
CKUI pexxnm.

6. KoHTponnpoBatb ypoBeHb B pesepByape E-1 mo nokasaHWam
Hnumka E1AC-400.

7. Korga ypoBseHb B E-1 gocTurHeT npumepHo 25%, BKIHOUYUTL
mewlanky M-1.

8. BkntounTb oTcacbiBarowmnini Hacoc cmecu H-3A. OTKpbIThH OT-
cckatens HY-001 Ha nMHWMKM oTBOAA CMECU B Napk.

9. OTKpbITb oTcekatenu (BY-120) perynupyrollero KnanaHa Ha
kLlanaHHoV cbopke perynatopa pacxoga cmecu P1KC-120.

10. Hauatb oTBOj cmecu K3 pesepByapa E-1- OTKpbITb KnanaH
perynatopa EV-120 Tak, 4Tobbl pacxof cMecu 6bin HebonbLmM. IMpo-
BEpWTL Mo MnokasaHuam aHanmsatopa Al-520 KOHUEHTpauumn pacTeo-
pa 1 y6eamuTbCs, YTO KOHLEHTpaums mnosyyaeMoro npoaykra 61mska
KHopme (42,8%).

91



11. Korpa ypoBeHb B pe3epByape E-1 4OCTUIHET Npub/M3nNTeNbHO
50%, nepesecTu perynatop pacxoga cmecu PLUC-120 B yfaneHHbIi
pexxum. 3atem nepesectu perynatop bIAC-400 ypoBHs B pesepByape
E-1 B aBTOMATMYeCKNN peXXnuM K 3afaTb emy ycTaBky 50%.

12. KOHTpONnpoBaTh KaXXAYH0 U3MEPSEeMYH0 BENYUMHY U pPerynu-
poBaThb MPOLECC Tak, KaK 3TO0 HeOO6XOAMMO AN NpUBeAeHUs paboTbl
y3/1a CMeLLEHNA B Xenaemoe COCTOSHUeE.

TexHON0rMyecknin y3en BblBeeH Ha HOPMaslbHbIA peXxxum pabo-
Tbl.

6.4.2. HopmanbHbIA 0CTaHOB

O6uwne 3amevaHus.

Lienb ynpa>kHeHus «HopMmasbHbIA OCTaHOB» - U3Y4UTb HEOOXO-
AMMYIO NOCNef0BaTeNIbHOCTb AeNCTBUIA ANs NpaBUIbHOIO 1 6e3onac-
HOro OTK/HYeHNs 060pyL0BaHMS.

MonHasa OCTaHOBKa Yy3/1a CMELUEeHUS NPOU3BOAUTCA 0ObIYHO A/1s
MpoBefeHNA PeMOHTa OCHOBHOro 060pyA0BaHWSA WK B CUY MPOU3-
BO/ICTBEHHOW HEOOXOAMMOCTMN.

HopmanbHbIl (NN1aHOBbLINA) OCTAHOB COCTOWUT B BbIMOJIHEHUN 3a-
paHee onpefeneHHON NocneaoBaTe/lbHOCTU ONepaunii, U3N0XEHHOM
Huxe. [anee B pasgene «lpouefypa» NogpobHO m3naratoTca Aen-
CTBWA OrepaTopa, BbINO/HAEMble UM BO BPEMS HOPMaslbHOr0 OCTaHO-
Ba C KOHKPETHbIM 060pyJ0BaHeM ¥ Mpubopamu.

MocnefoBaTe/lbHOCTb Onepauuii Npy HOpMaslbHOM OCTaHOBe:

1 OCTaHOBUTb NMOTOK YKCYCHOM KMUCOTbI K Y371y CMELLIEHMS.

2. OcTaHOBUTbL NOTOK BOAbI.

3. OnycTownTb pesepsyap.

4. ToarotoBuTh cucteMy Ansa 6GesonacHol paboTbl nepcoHana
NPy PEMOHTE AW ANS 06CNY>XMBaHUS 060PY/10BaHNS.

Mpoueaypa.

1 YBeJOMUTb OMepaTopoB MO TEXHOMOTMYECKOW Lenoyke (A
nocne ysna CMeLleHWs) 0 Hayane 0CTaHOBa CMECUTENbHOIo pesep-
Byapa.
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2. MNMepesectun perynartopbl pacxoga HKC-MO n P1AC-100 B pyu-
HOM pexxum. MefneHHO W MOPOBHY YMEHbLUATb MOTOKM YKCYCHOM
KMCNaThl U BOAbI IO HYNA, MPUKPbLIBaA KnanaHbl perynsatopos PY-110
MNPY-100 COOTBETCTBEHHO.

3. Korga notoku BOfbl M YKCYCHOW KWUCNOTbl yMeHbLUATCs [0
HY/N, BbIKNKOYMUTL Hacocbl H-1A n P1-2A.

4. TOCTerneHHo, LWaraMy yMeHbLLaTb YCTaBKY perynaropa ypoBHS
I IHC-400 fo 5%. Korpga ypoBeHb B pe3epByape Oyfet 25%, BblK/t0-
un n. Mewwanky M-1.

5. MepeBecTu perynatop pacxoga cmecu P1AC-120 B py4HoOii pe-
XNM.

6. Habntogatb 3a nokasaHusmu fatumka blKC-400. Korga ypo-
BeHb B E-1 noHusuTtca go 0%, sto OygeT 03Ha4yaThb, YTO pesepByap
nycr. Boikntounts Hacoc H-3A.

7. 3aKpbITb KNanaH perynsatopa pacxoga cmecu PY-120 un oTceka-
HUM BY-120 Ha KnanaHHOW COO0pKe.

8. 3akpbITb oTCekartenb HY-001.

Ha peasibHOM npov3BOACTBe fanee creAyeT NnoArotoBUTb CUCTE-
My 4ns 6e30nacHoin paboTbl NepcoHana npu peMoHTe UAKN TeXHuYe-
CKOM 06CNy>XVBaHMM 060pyA0BaHMA. STV Onepauuy B TPEHAXKepe He
MOZENMPYIOTCA U JO/DKHbI BbIMOHATLCSA B COOTBETCTBUU C AENCTBY-
OLMMW Ha NPESNPUATUN UHCTPYKLUAMMN.

6.5. TPeHMPOBOYHbIE YNPaXXHEHNSA

[Ns KaXAoro u3 OMMCaHHbIX HUKEe ynpaxHeHuli B pasgen «Ha-
ON0AEHNS» BKHOYEHbl Hambosiee 3aMeTHble W3MEHEeHWs, KOTopble
BO3HMKAKOT NpY HapYLUEHNN HOPMa/IbHOW paboTbl TEXHOMOTMYECKOTO
y3na.

6.5.1. ¥YnpaxHeHue 1—OTKa3 0CHOBHOro Hacoca Bogbl H-1A

Llens ynpa>kHeHunsa. Hayuntb oneparopa pacrno3HasaTb 3Ty aBa-
puvIo N0 U3MEHEHUAM MOKa3aHWi Npubopos v NpesnpuHNUMaTL Heob-
X0[UMble feiiCTBUA 41 BO3BpaTa K HOPMa/lbHOMY PeXxumy.
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OnucaHue cuTyauumn. ¥Y3sen QyHKLMOHUPYET B HOPMa/IbHOM pe-
XWMe, Korga BHe3anHo OTKasblBaeT paboTtatowmii Hacoc BoAbl H-1A
N pacxop BoAbl nafaet g0 Hyns.

Mpu3Haku. byayT UMeTb MeCTO CrefytoL e N3MeHEHUS:

1 Pacxop Bofbl (BTKC-100) ymeHbluaeTcs o Hyns. KnanaH
BY-HOO oTtkpoetca go 100%.

2. [laBneHune HarHeTaHusa Hacoca H-1 (PLU-200) ymeHbLUaeTcs.

3. ¥poseHb B E-1 (bIAC-400) ymeHbLUaeTCA.

4. Pacxop cmecn (B111C-120) ymeHbLULaeTcs.

5. KoHueHTpauna cmecn (A1-520) yBennymsaeTcs.

Tpebyemble geiicTsua. Korga nogada Bofbl Ha CMeLLeHMe npe-
KpaTuTcs, KOHLUEHTpaumnsa cMecu BbICTpo M3MeHseTcs. Heobxoanmo
HeMe//1IeHHO 3amnyCTUTb Pe3epBHbI Hacoc, YTo6bl BEPHYTb MpoLecc
CMeLUEeHUs K HOpPMe, MoKa NoTepu NpoAyKTa HeBEeINKMU.

Mpouenypa.

Onpefenus NpUYMHY HapyLLleHWs, onepaTop AO/MKEH BbIMOMHUTb
cnegylowme gencTems:

1 3anycTuTb pe3epBHbI Hacoc Bogbl H-H3.

2. Mepesectn perynatop pacxofa Bogbl PLUC-HOO B py4Hol
PEXVM W MPUKPbITb KnanaH Tak, 4Tobbl pacxog Obl1 OKOO0 HOPMbI
9,08 M3Ju.

3. Korpga pacxopf ycTaHOBUTCS, NepeBecTy Peryndarop B aBToOMaTu-
YECKMNI PEXMM.

HopMmasnbHbI pexxuM paboTbl y3na NOCTENeHHO BOCCTAHOBUTCS.

6.5.2. YnpaxHeHne 2 —OTKa3 0OCHOBHOIO W pe3epBHOIo
HacocoB Bogbl HA

Llenb ynpa>kHeHunsa. HayuuTb oneparopa pacrno3Hasartb 3Ty aBa-
PUIO MO U3MEHEHWAM MOKa3aHU NPUGopoB 1 NpeAnpUHNMaTL Heob-
XOAVMble AeNACTBMSA 418 BO3BPaTa K HOPMaslbHOMY PeXumy.

OnucaHne cuTyaunun. ¥Y3en cMeLleHUs PYHKUUOHUPYET B HOp-
MalbHOM PeXume, KOrAa BHe3arnHO OTKa3bliBaeT paboTaroLmii Hacoc
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mmuan H-1A v pacxof BoAbl NagaeT A0 Hyns. Pe3epBHbIli Hacoc H-1B
VHOKE HEMNCTPaBEH.

Mpu3Hakn. ByoyT MMeTb MECTO ClefytoLme 3MeHeHUs:

1 Pacxog sogbl (EHTC-HOO) ymeHbwMTCA f0 Hyna. KnanaH BY-
100 oTKpoeTca Ha 100%.

2. AaBneHne HarHeTaHusa H-1 (P14-200) yMeHbLINTCS.

3. YposeHb B E-1 (bIKC-400) ymeHbLINTCS.

4. Pacxop cmecun (PN1C-120) ymeHbLUMTCS.

5. KoHueHTpaumsa cmecn (Al-520) ysennumtcs.

Tpebyemble geiicTeud. Korga nogaya BoAbl Ha CMeLLUeHMe npe-
KpallaeTcs, 6bICTPO M3MEHSAETCH KOHLEHTpauus OTBOAMMON CMeCH.
11e06Xx0AMMO HeMeAJSIEHHO 3anyCTUTb Pe3epBHbIN Hacoc. Ecnum pe-
(epBHbIN HAcoc TakXe HeucrnpaBeH, ClefyeT BPEMEHHO OCTaHOBUTb
yyesi CMELLEHMNA [0 TeX Mop, Noka OAWH 13 HACOCOB He BYAEeT roToB K
paborTe.

Mpouenypa.

Korga onepaTtop onpeAennT NMPUYMHY HapyLleHUs pexuma n o6-
Hapy>XWT, Y4TO pe3epBHbIA Hacoc HepaboTOCMOCO6EH, OH JO/IKEH Bbl-
NONHUTL CNefytoLlee:

1 Bbikntounts Hacocbl H-2A 1 H-3A, 4T06bl Ha BpeMsl MpuoCTa-
HOBUTb MPOLECC CMELLEHNS.

2. MepeBecTn BCe perynstopbl YPOBHA M pacxoga B py4HOW pe-
UM U 3aKpbITb KnanaHbl PerynaTopos pacxopa.

Tenepb nepeseanTe oauH K3 Kntodelh ME-001 nnn ME-002 B no-
NoXeHne «Hopma», 4To6bl ONepaTop MOr BEPHYTb TEXHOMOMNYECKUIA
yuen K HOpMasibHOMY Pexunmy.

[ns aToro onepatopy Heo6XxoAMMO Mpojenatb Cnefytoline fei-
CTBUS:

1 BKAOUYUTb UCMPaBHbIA HACcOC BOAbl, & TaKXKe 3anyCTUTb Haco-
col H-2A n H-3A.

2. Bpy4Hyto OoTKpbITb KnanaHsbl perynatopos HAC-KOO u MKC-
110 Tak, 4TOObI pacxofbl BOAbl W KUCAOTbl OblAM GAU3KN K HOpME
(9,08 MYy 1 6,81 MIu COOTBETCTBEHHO).
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3. Cneguntb 3a nokasaHuaMK aHanmsatopa Al-520. Ecnn KoHLUeH-
Tpaumsa CMecy CUIbHO OT/IMYaeTcs OT HopMbl (42.8% macc.), nepese-
CTV MPOAYKT B JINHNIO HEKOHAWLMKN. [119 3TOr0 OTKPbITb OTCEKATE/b
HY-002 v 3akpbITb oTcekatens HY-001.

4. Korja pacxofbl BoAbl 1 YKCYCHOW KUCNOTbl YCTAHOBATCA, Nepe-
BecTu perynatopbl P1AC100 n MAC-110 B aBTOMATUYECKNIA PEXIM

5. Bpy4Hyto OTKpbITb KfanaH perynsatopa pacxofa PY-120 Ha nu-
HWX OTBOAA CMecU Tak, 4YTo6bl ypoBeHb B E-1 nmoHu3uncs fo 50%. u
nepesectun perynatop P1AC-120 B yaaneHHbI pexxum. 3atem rnepe-
BeCTU perynsatop ypoBHs EM1C-400 B aBTOMATUYECKUI PEXUM W 3a-
Jatb yctaBky 50%.

6. Korga KoHueHTpauus cmecu 6ygeT 6nmska K Hopwme (42.8%
Macc.), 3aKpbiTb oTcekaTenb HY-002 Ha IMHUW HEKOHAWLMOHHOK
NPoOAYKTa M OTKPbITb oTcekaTesnb HY-001 Ha nuHUKM 0TBOAA MPOAYK-
Ta B Napk.

CucTema MnoCTerneHHO BEPHETCA K PACYETHOMY PEXUMY.

Ecnn HW ogvH u3 ABYX BOAAHbLIX HacOCOB He yAacTcs NPUBECTU B
paboyee COCTOSIHWE, TO HEOOXOAMMO OCTAHOBUTb TEXHO/OrMYECKUI
y3en. [lns aToro onepartop AO/KeH cnefoBaTb Mpoueaype Hopmaib-
HOr0 0CTaHOBa, OMWCAHHON BbILLE.

6.5.3. YnpaxHeHue 3 —OTKa3 0CHOBHOro Hacoca
YKCYCHOW Kucnotbl H-2A

Llenb ynpa>kHeHnd. Hayuntb onepaTopa pacrosHaeaTb 3Ty aBa-
PUIO MO M3MEHEHUAM MOKa3aHWii NpMOOPOB M NpeanpuHMMaTh Heob-
XOAMMble [eNCTBUA 419 BO3BpaTa K HOPMaIbHOMY pexumy.

OnuncaHne cuTyaunun. Y3en cMmelleHns PYHKUUOHUPYeT B Hop-
Ma/lbHOM pexume, Korfa BHe3anHo OTKasblBaeT paboTatowuii Hacoc
YKCYCHOW KUCnoTbl H-2A 1 pacxof KACNOTbl NafaeT A0 HyNs.

Mpu3Haku. ByoyT MMeTb MeCTO cnefylowme 3MeHeHus:

1 Pacxog kucnotbl (PLUC-MO) ymeHbwimntcs fo Hynda. (Knar
PY-110 otkpoetcs o 100%.)
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2. [asneHue HarHeTaHusa H-2 (P1K-210) ymeHbLIMTCA.

V YposeHsb B E-1 (bIAC-400) ymMeHbLUUTCS.

4. Pacxof, cmecn (P1AC-120) ymeHbLINTCH,

5. KoHueHTpauus cmecu (A1-520) yMeHbLIUTCS.

Tpebyemble geiicTeua. Korga nogada KUCNOTbl Ha CMeLLEHMe
npekpawyaeTcs, 6bICTPO U3MEHSETCA KOHLUeHTpaums cmecn. Heobxo-
VMO 6bICTPO 3anyCTUTb Pe3epBHbI HACOC MoAayn KUCNOTbI, YTOObI
BEpPHYTb MPOLIECC CMELLEHUS K HOpPMe, MOoKa MoTepu MpoAyKra He-
BE/IVIKN.

Mpoueaypa.

Onpegenns NpUYNHY HapyLLEHWUSA, ONepaTop LO/MKEH BbIMOMHUTD
»Ucayowmne aeicTBuS:

1 3anycTuTb pe3epBHbIi HACOC YKCYCHOW KMcnoTbl H-2B.

2. MepeBecTn perynatop pacxoga kucnotel BA3C-HO B pyuHol
PeXUM N NPUKPbLITL €ro KnamnaH Tak, 4tobbl pacxop 6bin 6AU30K K
Hopme (6,81 mM3u).

3. Korga pacxop KucnoTbl YCTaHOBMTCSH, MEpPeBecTU Perynarop
pacxofa P1AC-10 B aBTOMaTUYECKUI PEXMUM.

HopmanbHbIiA pexkum paboTbl y3na CMeLleHUs NOCTerneHHO BOC-
CTaHOBUTCH.

6.5.4. YnpaxHeHne 4 —OTKa3 OCHOBHOI0O H pPe3epBHOIo
HacoCOB YKCYCHOM Ku1cnoTbl H-2

Llenb ynpa>kHeHus. HayunTb onepatopa pacnosHasaTb 3Ty aBa-
PUIO NO U3MEHEHUAM MOKa3aHWiA NPMOOPOB U NpeanpUHUMATL Heob-
XOAMMble AeACTBMA ANS BO3BPaTa K HOPMasbHOMY PEXMMY.

OnucaHne cuTyaymn. Y3sen cMelleHns QYHKUUOHUPYET B HOp-
Ma/IbHOM peXume, KOrga BHe3arnHO OTKasblBaeT paboTarolimii Hacoc
KncnoTbl H-2A v pacxog KUCIOTbl NagaeT Ao Hyns. Pe3epBHbIA Hacoc
11-2B TaKXe HeuncripaseH.

Mpu3Haku. bygyT MMeTb MeCTo Cnefytolme U3MeHeHUs:

1 Pacxog kucnotbl (BLUC-! 10) ymeHbluaeTcs o Hynd. (Knanar
PY-110 oTkpoeTtca Ha 100%.)
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2. [aBneHue HarHeTaHus H-2 (P1H-210) yMeHbLINTCS.

3. ¥poseHb B E-1 (bIK.C-400) ymeHbLUMTCS.

4. Pacxop cmecn (ELLIC-120) yMeHbLUUTCA,

5. KoHueHTpauus cmecn (Al-520) yMeHbLUUTCS.

Tpebyemble fedcTBUA. [Mocne npekpaweHUs nojaym KucnoTbl
Ha CMeLLeHMe 6bICTPO U3MEHSAETCA KOHLEHTpaLMs OTBOLMMON CMeCH.
Heobxo4MmM0O Heme[/IeHHO 3anyCTUTb pe3epBHbIA Hacoc. Ecnn pe-
3epBHbI HAcOC TaKXe HeWUCnpaBeH, cnefyeT BPEMEHHO OCTaHOBUTb
y3e/ CMEeLLEHNa L0 TeX nop, Nnoka OAWMH U3 HACOCOB MOAAYN KUCMOTbI
He 6y/eT roToB K pabore.

Mpoueaypa.

Korga onepatop onpegenuT NpUYnMHY HapyLleHus pexumMa u 06-
Hapy>1T, YTO Pe3epBHbI HAcoC TakKe HepaboTocrnocobeH, OH f0/1-
XXEH BbIMO/IHUTL CrefytoLlee:

1. Bbikntountb Hacocbl H-1A 1 H-3A, 4T06bI Ha Bpems npuocTa-
HOBWTb NPOLECC CMELLIEHNS.

2. MepeBecTy BCe perynAatopbl YPOBHS U pacxoga B pPy4HON pe-
XUM 1 3aKpbITb KnanaHbl PerynsTopoB pacxoja.

Tenepb nepeeegute oauH 13 Knoved MP-OO3 nnm ME-004 B no-
NoXKeHne «Hopma», 4TOObI OMepaTop MOr BEPHYTb TEXHONOrNYECKUA
y3€en K HOpMasibHOMY PEXumy.

[ns atoro onepatopy Heo6XxoAuMO npofenaTb Chefytowine nei-
CTBUSA:

E BKNHOYMTb UCMPaBHbIA HACOC MOLAYM KUCMOTbI, a Takxe 3any-
CTUTL Hacockbl H-1A n H-3A.

2. BpyuHyto OTKpbITb KnanaHbl perynatopos EMAC-HOO n ELLC-
110 Tak. yTO6bI pacxofbl BOAblI WU KWCNOTbI OblIM 6AU3KM K HOpMe
(9,08 Mm34 1 6,81 M3y COOTBETCTBEHHO).

3. Cnegutb 3a nokasaHusaMu aHanmsatopa Al-520. Ecnn KOHLEH-
Tpaumsa CMecu CUIbHO OT/IMYaeTCs OT HopMbl (42,8% macc.), nepese-
CTV NPOAYKT B JINHUIO HEKOHAMUMW. [iNa 3TOro OT KPbITb OTCeKaTeslb
HY-002 v 3akpbITb oTcekatens HY-001
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4. Korga pacxofbl BOAbl Y KMCNOTbl YCTaHOBATCSA, MepeBecTu pe-
ryNATOpbl B aBTOMAaTUYECKUIA PEXUM.

5. Bpyu4Hy 10 OTKPbITb KnanaH perynartopa pacxoga FV-120 Ha nu-
HMM 0TBOJA CMECW TaK, YTobbl ypoBeHb B E-1 moHm3nncs ao 50%. u
nepesectn perynarop FIRC-120 B yfaneHHbI pexum. 3ateM nepe-
BeCTn perynsatop ypoBHs L1RC-400 B aBTOMATUYECKUIA PexuM 1 3a-
[aTb ycTaBky 50%.

6. Korga KOHUeHTpauusi cmecu OyaeT 651m3ka K Hopme (42,8%
macc.), 3aKkpbiTb otcekatenb FIV-002 Ha NMHWM HEKOHAULMOHHOTIO
npoaykKTa 1 oTKpbITb oTcekarens HV-001 Ha nuHWKM 0TBOAA NPOAYK-
Ta B MapK.

CucTema MoCTerneHHO BEPHETCH K HOPMaIbHOMY PEXumy.

Ecnm HW 0AWH ¥3 ABYX HAcOCOB YKCYCHOM KUCNOTbl He yAacTcs
npuBecTy B paboyee COCTOAHME, TO HEOOXOLMMO OCTAaHOBUTb TEXHO-
Noruyeckunid ysen. [1na aToro onepaTop AO/DKEH CrefoBaTb npoLeny-
pe HOPMa/ibHOr0 0CTaHOBA, OMWCAHHON BbILLE.

6.5.5. YnpaxHeHne 5—0TKa3 OCHOBHOI0 Hacoca
0TKauku cmecn H-3A

Llenb ynpa>kHeHus. HayumTb onepaTopa pacrno3HasaTb 3Ty aBsa-
PUIO MO U3MEHEHUSIM MOKa3aHWiA NPMOOPOB U NPeanpPUHUMATL Heob-
X0[UMble AelCTBUSA ANA BO3BPaTa K HOPMasIbHOMY PEXUMY.

OnucaHve cuTyaunn. Ysen cMelleHns (YHKLUOHMPYET B HOp-
Ma/lbHOM PeXMMe, KOrAa BHe3arnHO OTKa3blBaeT paboTaruwmii Hacoc
OTKaukn cmecn H-3A v pacxof cmecy nafaet fo Hyns.

Mpv3Haku. byoyT MMeTb MecTo C/efytoLme N3MeHeHs:

E Pacxopg cmecn (FIRC-120) ymeHblinTcs o Hynsa. (KnanaH FV-
120 oTkpoeTtca Ha 100%.)

2. NaBneHune HarHeTaHusa H-3 (PIR-220) ymeHbLLaeTCs.

3. ¥poseHb cmecn (L1IRC-40U) yBenmumsaeTcs.

Tpebyemble feicTBuA. Korga Hacoc, OTKauMBalOLIMA CMECh,
OCTaHaB/NMBaeTCs, YpOBeHb B pesepsyape E-1 HauMHaeT yBenunyu-
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BaTbCA. Heo6xoanMMo 6bICTPO 3anyCTUTb Pe3epBHbIA HACOC OTKauku
CMecK, YTobbl He JOMYCTUTL MEPenoiHeHNs pe3epByapa.

Mpouenypa.

Onpefenus NPUYMHY HapyLLeHWUsa, onepaTop AO/XKEeH BbINOAHUTL
cnegytouime aencTeus:

1 3anycTuTb pe3epBHbIiA Hacoc cmecn H-3B.

2. MepesecTu perynarop yposHa bIAC-400 v perynartop pacxoga
cmecn EXKC-120 B py4HOW pexum.

3. [loBecTn ypoBeHb B pesepByape E-1 o Hopmbl 50%, NPUKPLITH
KnanaH Ha /IMHMM OTBOJA CMEecu L0 HOPMbl U MEPeBecTn perynartop
BXXC-XKO B yfaneHHbIli pexxuMm. 3aTem NepeBecTy perynsatop ypoBHs
EXKC-400 B aBTOMaTUYECKUIA peXKum 1 3afaTb ycTasky 50%.

6.5.6. YnpaxHeHne 6 —OTKa3 OCHOBHOI0O U pe3epBHOIo
HacocoB OTKayku cmecu H-3

Llens ynpa>kHeHus. HayuuTb oneparopa pacrnosHasaTb 3Ty aBa-
pU0 MO M3MEHEHUSIM NOKa3aHWA NPUOOPOB U NpeanpUHUMaThL Heob-
X0[MMble [eNCTBUA /19 BO3BpaTa K HOPMaSbHOMY PEXUMY.

OnwucaHue cuTyauun. Y3sen cMeweHns QYHKLUOHUPYET B HOP-
Ma/ibHOM peXume, KOraa BHe3anHO OTKasblBaeT paboTatoLinin Hacoc
OTKayKu cMmecun K3 pesepsyapa E-1 n pacxop cmecu nafgaeT 4O HynA.
Pe3epBHbIl Hacoc cMec H-3B Takxke HeucrpaseH.

Mpu3Hakn. ByayT nMeTb MECTO CNeAytoLwmne N3MEHEeHNS:

1. Pacxop cmecu (BXKC-120) ymeHbLlumtes fo Hyns. (KnanaH BY-
120 oTkpoetcsa fo 100%.)

2. NaBneHve HarHetaHusa H-3 (P>K-220) ymeHbLumnTCA.

3. ¥poseHb cmecu (EXXC-400) B E-1 yBennuuTcs.

Tpebyemble paeiicTBus. Korga Hacoc, OTKauMBaOLIUIA CMECH,
OCTaHaBNMBaeTcH, YpoBeHb B pe3epByape E-1 ysenuumsaetcd. Cne-
AyeT ObICTPO 3anyCTUTb Pe3epPBHbIA HACOC OTKAYKN CMeCH, YTO6bI He
[0NyCTUTb NepenosiHeHns pesepsyapa. MOCKObKY pe3epBHbIA HAcoC
TaKXXe HencnpaseH, CnefyeT BDEMEHHO OCTAHOBUTbL MPOLLECC CMeLLe-
HWSA, NOKa OAWH U3 HACOCOB OTKayKM CMecu He 6yneT rotos K pabore.
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Mpoueaypa.

Korga onepartop onpeAenuT MPUYMHY HapYLLEHUS peXxuma u 06-
HapY>XUT, YTO pe3epBHbIA HAcOC TakKxXe HepaboToCnoco6eH, OH foN-
YXEH CO0OLWMNTL 06 3TOM MHCTPYKTOPY W BbIMOMHUTL CNefytoLLee:

1 BbIkntoumnTb Hacocbl H-1A 1 H-2A, uTo6bl Ha BpeMs npuocTa-
HOBUTb MPOLIECC CMELLEeHNS.

2. MepeBecTu BCe perynsatopbl (YPOBHS M pacxofa) B pyyHoii pe-
XXMM 1 33KPbITb KarnaHbl PerynsaTopos pacxoa.

Tenepb nepeseguTe 04MH U3 KNtovein Mii-OO3 nan MU-006 B no-
noxxeHune «Hopma», 4To6bl ONEpPaTop MOr BepHYTb TEXHOIOMMYECKUI
y3e/l K HOPManbHOMY Pexumy.

[ns atoro onepatopy Heob6xoAuMo npofenatb Cregytouine aei-
CTBMS:

1 BKOUYMTb MCMpaBHbIA HAacOC OTKayYKWM CMecu, a Takxe 3any-
CTUTL Hacockl H-1 A n H-2A.

2. BpyuHyto oTKpbITb KnanaHbl perynstopos XKC-HOO u PLLC-
110 TaK, 4TOObI pacxofbl BOAbl M KMCAOTblI OblIM BAN3KM K HOpPME
(9,08 M34 1 6,81 M3u COOTBETCTBEHHO)

3. Korpa pacxofbl yCTaHOBATCS, MepeBecTn Perynsatops B aBTo-
MaTUYeCKUIA PeXXKnM.

4. Bpy4Hy0 OTKpbITb KfanaH perynstopa pacxofa ny-120 Ha nu-
HMK 0TBOJA CMecU TakK, 4YTo6bl YpoBeHb B E-1 noHusuncs fo 50%, un
NepeBecTV PerynsaTop B YAaNeHHbIN pexum. 3aTemM nepeBecTu pery-
natop yposHsA blH.C-400 B aBTOMaTUYECKUIA PEXUM U 3a[aTb YCTaBKY
50%.

CucTema NnoCTerneHHO BEPHETCA K HOPMAIbHOMY PeXumy.

Ecnn HW 0AvH 13 ABYX HACOCOB OTKAYKW CMECK He y[acTtcs npu-
BeCTV B paboyee COCTOSIHME, TO HEOBXOLMMO OCTAHOBWUTb TEXHOJIO-
rmyeckuii ysen. [lns atoro onepaTop AO/DKeH CnefoBaTb npouenype
HOPMa/IbHOro 0CTaHOBA, OMWCAHHOM BbILLE.
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6.5.7. YnpaxHeHue 7 - OTKas fjaTyMKa ypoBHSA
1J1-400 Ha HMXKHEM MOKa3aHun

Llenb ynpa>kHeHuns. Pacno3HaBaHMe 0TKasa jaTumka 1 U3yyeHue
NpaBu/bHbIX JENCTBUIA B TaKOW CUTyaL .

OnucaHue cuTyauumn. Y3en cmewleHUs QyHKLUOHUPYET B HOP-
Ma/lbHOM pexxmme, Korfa faTtumk YpoBHA B pe3epsyape bl-400 oTka-
3blBaeT (3a/1MnaeT) Ha HWKHEM MokasaHun. Ero nokasaHus He cosna-
[lal0T € 3aMePOM YPOBHS N0 MECTY (MepHOe CTEKNO).

Mpu3Hakn. byayT MeTb MeCTO Cnefyrowme N3MeHeHNA:

1 lMokazaHue patymka ypoBHsi cmecu (blIAC-400) cTaHeT pas-
HbIM HY/0 U He BYAET U3MEHATLCS.

2. Pacxog cmecu (EXXC-120) pe3ko yMeHbLIUTCA.

3. KnanaH EY-120 3akpoeTcs.

Tpebyemble aelicTeus. Onepatop A0/MKEH ybeauTbCcs B HeWc-
NPaBHOCTY AaTyMKa ypPOBHA U 06ecrneynTb HOPMasbHbIA 0TBOL CMe-
cn 13 pesepByapa E-1. CnegyeT nepeinTn Ha ynpaBfieHWe PacxXodom
cMmecu 6e3 KoppeKumn no yposHio B E-1.

Mpoueaypa:

Onpefenns NpUYMHY HapyLleHUs, onepaTop LO/HKEH BbINONHUTb
cnegytowme aeincTeuns:

1 Mepesectn knoy KP-001 B nonoxeHue BKJ1. yTo6bl onpepe-
NNTb peanbHbI ypoBeHb B pesepByape E-1 no mecty v y6eamTbcs B
HeuncnpasHocTK fatumka EXK-400.

2. MepesecTu perynatop pacxoga cmecn E1AC-120 B pyyHoii pe-
XUM N OTKPbITb KnanaH Ana noHwXeHus yposHA B E-1. KoHTponb
YPOBHSA BECTW MO MEPHOMY CTEKJY.

3. MNocne NoHWXeHNA ypoBHA A0 HopMbl (50%) NpUMKPbLITL KnanaH
perynatopa EY-120 Tak, 4Ttobbl pacxog cmecu 6bia 6/11M30K K HOpMe
(15.89 m7u).

4. Mepesectn perynatop pacxopa cmecn bBLICM3O B aBTOMAaTU-
YECKMIN peXxum ¢ ycTtaBkoin 15,89 m/u.

5. 11pofonxatb BECTU MPOLECC, KOHTPOMNPYS YPOBEHbL MO MepPHO-
My CTeK/y, MoKa JaTyuK YPOBHSA He OyeT OTPEMOHTUPOBaH.
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Ha peasbHOM Npov3BOACTBE HEOOXOAMMO COOOLLUTL O HEMCrpas-
HOCTW gatunka B cnyxx6y KUIM u A.

6.5.8. ¥YnpaxHeHue 8 —OTKas faTymKa ypoBHA
bl-400 Ha BepxHeM rokKasaHun

Llenb ynpa>kHeHus. Pacno3HasaHWe 0TKa3a gaTymka U u3ydeHue
NpaBWUNbHbIX AEACTBUIA B TAKOW CUTYyaLUN.

Onucauve cuTyauun. Y3en CMELWeHUs (YHKLUOHMPYET B
HOpManbHOM pexume, Korga AaTyvMk YpoBHA B pesepsyape bl 400
OTKasbIBaeT (3a/1MNaeT) Ha BEPXHEM MOKasaHWW. Ero nokasaHums He
COBNaJat0T C 3aMepoM YPOBHA M0 MecTy (MepHOe CTEK/O).

Mpu3Haku. bygyT UMeTb MecTo C/iefytoL e N3MeHeHs:

1 lNokaszaHne gatymka ypoBHsA cmecn (blIAC-400) BbipacTeT [0
100% v panee He U3MEHMUTCA.

2. Pacxop cmecu (B1KC-120) pe3ko yBenmuuTcs.

3. KnanaH b\-120 otkpoetca go 100%.

Tpebyemble peiicTBus. OnepaTop AO/MKEH Y6eAnMTbCA B Heuc-
NPaBHOCTW JaTyMKa YPOBHA M 06ecneynTb HOpMasbHbIA 0TBOL CMe-
cv u3 pesepsyapa E-1. CnefyeT nepeiTy Ha ynpasfieHWe PacxofoM
CMecu 6e3 KoppeKummn no ypoBHto B E-1.

Mpoueaypa.

Onpegenves NPUYNHY HapyLLEHWS, ONepaTop LO/MKEH BbIMOMHUTL
cnegytouime AencTeus:

1 MepeBectn kntoy KP-001 B nonoxeHune BKJ1, uytobel onpeje-
NUTb peasibHbIl YPOBEHb B pe3epByape E-1 no mecty u y6eamntbes B
HencnpaBHOCTU AaTyunKa.

2. MNepeBecTun perynsatop pacxoaa cmecn b1KC-120 B py4Hoii pe-
XXUM U MPUKPLITH KnanaH A1 nosbllleHns ypoBHA B E-1. KOHTposib
YPOBHA BECTW NO MEPHOMY CTEKIY.

3. Ecnn xugkoctb B E-1 OoTCYTCTBYET, TO NPOUCXOAUT COPOC Ha-
coca H-3A. Cnefyet goxaatbca nossieHns yposHA 1-3%, nocne
4ero rnepenycTuTb (BbIK/MOUYNTL U BKIHOYNUTL) Hacoc H-3A.
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4. lMocne noBbiWeHNA YPoBHA A0 HopMbl (50%) OTKPbITL KnanaH
perynstopa PY-120 Tak. 4To6bl pacxoj cMecu 6bin 6M30K K HOpME
(15,89 m’Mu).

5. MNepeBectn perynatop pacxoga cmecn PIAC-120 B aBTOMaTU-
YeCKuii pexunm c yctakoin 15,89 m3u.

6. MNpogomkaTtb BECTU MPOLECC, KOHTPONNPYSA YPOBEHb MO MEPHO-
My CTeKJy, NoKa AaTymK YPOBHSA He 6yaeT OTPEMOHTMPOBAH.

Ha peasibHOM Npon3BOACTBE HEOOXOAMMO COOBLLIUTL O HEeMcnpas-
HOCTK faTumka B cnyxo6y KM un A.

6.5.9. YnpaxHeHue 9 —OTKa3 KnanaHa PY-120 Ha NMHUK OTKa4Ku
cmecn B nonoxkeHun OTKPbIT

Llenb ynpa>kHeHuna. Pacro3HaBaHue 0TKasa KnanaHa perynaropa
Ha NMHUK O0TBOAA CMecU K3 pesepByapa E-1 Mo ero nocnefacrTeuam,
n3yyeHue NpaBubHbIX AEACTBUIA B TAKON CUTyaLUN.

OnucaHve cuTyauun. Ysen cMelleHns (PyHKLMOHUPYET B HOp-
Ma/lbHOM peXume, Korfa KnanaH perynsaropa pacxoja Ha fIMHUK oT-
Kayky CMecu BHEe3anHo OTKa3blBAaET B OTKPbLITOM MOIOXEHUN.

Mpu3Hakn. ByayT nMeTb MeCTO CreAytoLmne N3MeHeHNs:

1 Pacxog cmecu (P111C-120) pe3ko BO3pac TeT.

2. KnanaH PY-120 oTkpoetcs go 100%.

3. YposeHb cmecn (bIAC-400) 6bICTPO YMEHLLUMTCS.

Tpebyemble feicTBMA. OnepaTtop LO/HKEH ObICTPO pacrno3HaTb
0TKa3 perynvpyoLLero KnanaHa, He Jonyckas OMopoXHEHUA pesep-
Byapa E-1. Heobxoaumo oTceyb OTKa3aBLUWMIA KnamaH 3aABUXXKaMu
M NepeiiT Ha ynpasneHWe pacxofoM CMecu no 6aiinacy KnanaHHoM
cOopKMw.

Mpoueaypa.

OnpefenvB NPUYMHY HapyLleHWs, onepaTop LO/MKEH BbINOMHUTD
cnegytowme fencTeus:

1 OTceyb HencnpaBHbIA perynnpytowmii Knanad PY-120, 3aKkpbis
oTcekarenu BY-120.
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2. Korpga B pe3epByape E-1 BOCCTaHOBMTCA HOPMa/ibHbIN YPOBEHD,
(MkpbITb 3aaBYKKY HC-120 Ha 6alinace KnanaHHOW COOPKW.

3. Ecnm xungkocTs B E-1 0TCYTCTBYET, TO MPOMCXOAMT COpOC Ha-
coca H-3A. B aToM c/yyae nepej OTKpbITUEM OaiinacHOW 3afBUXXKM
CnesyeT nepenycTuTb (BbIKKOYNUTL M BKIKOUYMTL) Hacoc H-3A.

4. OTKpbITb 3a4BWKKY HC-120 Ha 6Galinace KnanaHHON CH0pKM
HaCTONbKO, YTOObI BEPHYTb 0TBOJ cMecn u3 E-1 k Hopme (15,89 mY
yac). Pacxof KOHTPONMPOBaTL MO MoKasaHuam garymka WiA.-120.

HopmanbHbIil peXXum paboTbl y3/1a CMeLleHUsl MOCTENeHHO BOC-
CTaHOBUTCH.

11apeanbHOM NPOU3BOACTBE HEOOXOAMMO COOOLLNTL O HEUCMNPaB-
HOCTK KnanaHa B cnyx6y KWI v ynpaBnaTb 0TBOAOM BOAbl BpYyY-
HYt0, MOKa KnanaH He 6yAeT OTPEMOHTMPOBAH.

6.5.10. ¥YnpaxHeHue 10 - OTKas aHasM3aTopa
Al1-520 (3a1MnaHne Ha TEKYLLLEM MOKasaHun)

Llenb ynpa>kHeHuns. Pacno3HaBaHWe 0TKasa gaTuvka U u3yyeHue
npaBu/bHbIX AeACTBUIA B TaKOW CUTyaL .

OnuncaHne cuTyauun. Ysen cMelleHns (OYHKUUOHUPYET B HOp-
Ma/bHOM peXxuMe, Korfa NoTOYHbIA aHanm3aTop coctaBa cmecu Al-
520 oTKa3blBaeT (3a/1MNaeT) Ha TeKYLLLEM MOKa3aHWMW.

Mpu3Haku. lMokasaHWA aHasmM3aTtopa OCTalOTCA HEeU3MeHHbIMU
Mpy N3MEHEHMWN pacxoja BOAb! WAN KUCMOTbl Ha CMELLIEHME.

Tpebyemble feiicTBuA. Onepatop [O/KeH y6eauTbCs B Heuc-
MPaBHOCTU AaTyuKa KOHLEHTpauuyM CMecy 1 NMPoAo/mKaTb BECTU Npo-
LiecC CMeLLeHMs, MCNoMb3ysa faHHble nabopaTopHbIX aHanv3os. [1o
BO3BpallleHMn aHanusaTopa B paboTy Moc/ie pemoHTa cregyeT npo-
BEpUTb NPaBU/IbHOCTb €ro NokasaHui.

Mpoueaypa.

MpefnoxuTte onepatopy yBe/MUMTbL Pacxoj BOAbl, Hanpumep, Ha
1m3u. Ona aTOro onepaTop AO/MKEH:

YBenuunTb yCTaBKy perynsatopa pacxoga sogsl 4o 10.08 m3u.
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Mockonbky aHanusatop A1-520 HeucnpaBeH, ero nokasaHue
OCTaHETCH NMPEXHVM, HECMOTPSA Ha M3MEHeHWe pacxofa n CHUXeHue
BC/eLCTBME 3TOro (hakTUYeCKON KOHLEHTpaLum cMecu. 310 ABNSeTCA
NMPU3HaKOM HemcnpasHOCTW. Ha peanbHOM MPOM3BOACTBE HEOOXOAM-
MO COO6LLMTb O HEMCMPABHOCTY aHanu3aTopa B cnyxoy KUII.

Onpegenve NoBpexeHne, onepaTop LO/MKEH BbIMOMHUTL Cefy-
toLme aeicTBums:

1 WenkHyTb MbllIbO MO 1306pakeHNto gatunka Al-521 (B Buae
6eno-3eneHol Konbbl cneea OT pe3epByapa E-1), umutmpyrowemy
nabopaTopHbI aHann3. BmecTo n3obpaxeHWUs Konbbl Ha 3KpaHe Mo-
ABUTCA MPaBU/IbHOE 3HaYeHVe KOHLIeHTpaumMm CMecu.

2. Ha ocHoBe «nabopaTtopHoro aHanusa» (A1-521) otperynupo-
BaTb Pacxofbl BOAbl M KWUC/OTbl, YTOObI KOHLEHTpaLUA CMecu coOoT-
BETCTBOBaNA cneyugmkaumnn.

3. Mpogomkartb BECTU MPOLECC HA OCHOBE /1a60PaTOPHOro aHau-
33, NOKa NOTOYHbIN aHann3aTop He 6yeT OTPEMOHTUPOBAH.

Ecnn nonoxeHne «Hopmax», To ornepaTtopy HY)>XHO COO6LUTL, YTO
aHasm3atop cHoBa B paboyem cocTtosiHuM. Onepatop LO/IKeH npose-
puUTb paboTy' aHasm3aTopa, co3faBas HebOosMblUMe U3MEHEHUS B KOH-
LeHTpaumMm pacTeopa u cpaBHMBaA nokasaHus aHanusatopa Al-520 n
[aHHbIX «J1labopaTtopHoro aHanmsa» (A1-521).
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FABA 7. TEMJTIOOBMEHHUK

TennoobMeHHbIV annapat - YCTPOWCTBO, B KOTOPOM OCYLLECT-
BNSIETCA TenN000MeH Mexzay ABYMS TENJIOHOCUTENSMU, UMEOLLMU
pasnnyHble TeMnepatypbl. Mo NpuHUMNY AeACTBUA TenI100OMEHHM-
KW NnojpasfensaroTcs Ha pekynepaTopbl U pereHepaTtopbl. B pekyne-
paTtopax [BWXYLLMeCH TeN0HOCUTENN pa3fe/ieHbl CTEHKONR. K aTomy
TUMY OTHOCUTCA GONbLUIMHCTBO TEN/000MEHHUKOB Pa3/iINYHbIX KOH-
CTPYKUMiA. B pereHepaTvBHbIX TENI006MEHHNKAX rOPAYMin 1 XON0s-
HbI TENJIOHOCUTENN KOHTAKTUPYKOT C O4HON W TOW >e MOBEpXHO-
CTblO MooyepeHO. TensoTa HakanJMBaeTCA B CTEHKE MPU KOHTaKTe
C ropsyMm TennoHOCUTENIEM M OTLAETCHA NPU KOHTAKTe C XOM0LHbIM
Kak, Hanpumep, B Kaynepax [OMEHHbIX neyeld. TennoobMeHHUKM
NPUMEHAIOTCA B TEXHOMIOrMYECKUX npoueccax HegTenepepabarbl-
BatoLLeil, HehTeXMMMUYECKOW, XUMNYECKOIN, aTOMHOM, XONOANbHOW,
rasoBoi M Apyrux oTpac/ifx NpOMbILLJIEHHOCTU, B 3HEPTETUKE U KOM-
MYHa/lbHOM XO3AIACTBE.

OT ycnoBuii NPUMEHEHUS 3aBUCUT KOHCTPYKLMS TENI00OMEHHN-
Ka. CyLlecTBYIOT anmnaparbl, B KOTOPbIX 04HOBPEMEHHO C NpoLeccamm
Tenno006MeHa NPOTEKAKOT U CMEXHble NPOLLECChl, Takne Kak (a3oBble
npeBpaLLeHuns, HarnpyMep, KOHAeHcaLms, ncnapeHue, cMeLleHve. Ta-
Kve annapaTtbl UMetoT CBOM HaMMEHOBaHUA: KOHAEHCATOpbl, ucnapu-
Tenu, rpagvpHy, KOHAEHCATOPbl CMeLLEeHNS.

B 3aBMCMMOCTM OT Hanpas/ieHNs ABVXXEeHUS TENJI0HOCUTeNen pe-
KyrnepaTvBHble TeMN00OMEHHUKN MOTYT ObITb MPAMOTOYHbLIMU MPU
napanieflbHOM [BUXEHWW B OLHOM HamnpasfeHUW, NPOTUBOTOUHbI-
MU NPy NapannenbHOM BCTPEYHOM [BUXEHMUU, a TaKXKe Npu B3aUMHO
neprneHANKYNAPHOM [BMXEHUUN [ABYX B3aVMOLENCTBYOLNX CPes,.

Hambonee pacnpocTpaHeHHble B MPOMBILJIEHHOCTU pekynepa-
TVUBHbIE TEN/I00OMEHHNKMN:

» KoxXyxoTpybuaTble (KOXXYXOTPYOHbIe) TeENT006MEHHUKMN.

* O/1eMeHTHble (CEKLMOHHbIE) TeMN00OMEHHUKN.

 IByXTpYyOHble TENN00OMEHHNKIN TUNa «Tpy6a B Tpybex.

* BuTble Tenn006MEHHNKMN.
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Puc. 7.1. Tennoo6mennnk nosepxHocTHoro TUMA (koxyxoTpy6HbIii).

* [Morpy>kHble Tenn006!MeHHUKMN.

» OpocuTtenbHble Ten1006MeHHUKW.

* PebpuncTble Ten1000MeHHNKMN.
 CrnnpanbHble TenI006MeHHUKN.

* MnacTvHYaTble TENI00OMEHHNKMN.

* MnacTnH4YaTo-pedbpucTbie TENI00OMEHHUKMN.
* [pathuTOBbIE TENIO0OMEHHUKMN.

7.1. OnucaHne TeXHO/IOTMYeCcKoro ysna

MogenvpyeTtca npouecc Harpeea O4HOro NoToka (NpPogykTa) 3a
CYeT OXNaKAeHWa Apyroro (TenjoHOCUTENs) B MPOTMBOTOYHOM Te-
NNO0O6MEHHMKe. B TpeHakepe B KayeCTBe HarpeBaemMoro npogykra

MNCMOJb3yETCA XONI0AHadA BOAa, a B Ka4eCTBE TEM/IOHOCUTENA - ropAa-

Yas BOJA.
KoXXyxoTpy6HbIiA TennoobMeHHUK (puc.7.1) cocTouT M3 nyyka
Tpy6 1 060/104KM, OKpyXatouleli Tpy6bl. XXMAKOCTM NPOXOAAT Mo
3TUM ABYM 4acTfiM Tenn006MeHHVKa, 06MeHMBasACh TEMIOM MeXay

co60oli Yyepe3 NOBEPXHOCTU TPYyO.
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TEMN/TOOBMEHHUK

Puc. 7.2. Cxema y3na Harpesa.



Cxema y3na Harpesa npusefieHa Ha puc. 7.2.

MpofyKT nogaetca HacocoM K Tpy6am TensoobmeHHuka T-1, a
TensoHocuUTelb —ApPYrMmMm HacocoMm B €ro Kopmnyc. TensioHocuTesb
klekaeT B T-1 u nepemeLLaeTcqd B HEM B Hanpas/jieHUM, NPOTUBONO-
NNOXXHOM TMOTOKY' MpoAykKTa B TPYOHOM nydyke. [MpoTMBOMNONOXHOE
Hanpas/ieHVe MOTOKOB 06ecrneymBaeT 60see BbICOKYHO CKOPOCTb Te-
nNoo6MeHa, YTO Mo3BONAET MUHUMU3NPOBATL Pa3Mepbl TENI006MeH-
H1Ka.

HarpeTblii NpoAyKT BbiTeKaeT U3 Tpyd Tenso06MeHHMKa B TOM
CM3 KOHLe, rge nocTynaeT TENJOHOCUTENb, a OXNaXAEHHbIA Tenso-
HOCWTE/b BbIXOAUT C TOM CTOPOHbI TEMI00OMEHHMKA, e B HEro BTe-
KaeT NPOAYKT.

7.2. TpyHUMNBI yNnpaBneHus

3afiaya ynpasneHus TeN1006MEHHUKOM 3aKN04aeTcs B NpoBeje-
HUM npoLecca Harpesa B COOTBETCTBUY C TpeboBaHMAMM 6e30nacHo-
CTU M 3PPEeKTUBHOIO MCNONb30BaHNA 060pyL0BaHMS.

MpoaykT nopaeTca Hacocom H-1/A, B B Tpy6HbIN Ny4OK Tenno-
o6meHHMKa T-1. YnpaBneHne pacxo4oM NpoAyKTa OCYLLeCTBASAET pe-
rynatop HAC-KOO ¢ nomowbto KnanaHa PY-100 Ha NMHWK K Tenso-
06MeHHVKY. TemnepaTypy npoaykrta usmepset npuoop TrH-300.

TennoHocuTeNb NOAAETCA B TENI006MEHHUK T-1 C MOMOLLbIO Ha-
coca H-2/A, B. Ero temnepaTypa npu nocTynaeHnn B Tens006MeH-
HUK n3mepseTca npubopom TLL.-310.

3afaHHyl0 Temnepatypy Harpetoro npoAykra Ha Bbixoge U3 Te-
nnoobmeHHmka T-1 («TemnepaTtypy HarpeBa») MOALEPXKMBaeT pe-
rynatop TX>XC-330, KoTopbli B Kackafe ynpasnseT MOTOKOM Te-
nnoHocuTens B T-1, KOpPpeKTMpys yCTaBKYy Ha pacxof Ans npubéopa
KLLC-MO. Perynsatop P1BC-110 o6ecneumBaeT Tpebyemblii pacxop
TensIoHOCUTENA C MOMOLLLI0 KnanaHa PY-MO, KOTOpbIil pacnonoXxeH
Ha Tpy60onpoBoje nofayn TENJOHOCUTENS B TENI006MEHHUK. Temne-
patypy BbIBOAMMOIro u3 T-1 oXNaXKAeHHOro TeMnJI0OHOCUTENA KOHTPO-
nupyet gatumnk T14-320.
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7.3. V3MepsieMble 1 ynpaBnsatowmne nepeMeHHble TEXHOMOTNYe
CKOFO y3/1a U UX 3HAYEeHUS B HOPMasibHOM peXuMe paboThbl

7.3.1. W3mepsemble nepemMeHHble (LaTYMKN)

EpnHunya 3HauveHue B
Ne mosuuum M3vepsemas nepemMeHHas

name- HOpManbHOM
(ror) peHus pexume

P> C-100 Pacxog npogykrta B T-1 M 3y 10.00.

PX C-110 Pacxop TennoHocutensa s T-1 M 34 20,00

TXX-300 TemnepaTypa NpoAyKTa Ha BXofje °C 20,00
B T-1

TX-310 TemnepaTy pa TeN0HOCUTENA Ha °C 90.00
Bxofne n3 T-1

TX-320 TemnepaTypa oxNaxfAeHHOTO °C 64.89
TennoHoCUTeNna Ha Bbixoge M3 T-1

TXC-330 Temnepatypa npoagykTta us T-1 °c 70.00

7.3.2. AHanoroBble ynpaBnswoLwme napameTpbl (perynsatopbl)

Ne nosuuun Perynupyemas nepemMeHHas Bbixog Pexum Tun
(tar) Ha ynpas- perynu-
KnanaH neHus pos
(%)
P>X C-100 Pacxopf BOoAbl B pe3epByap 50,0 ABTO. Nok
T-1
PXX C-110 Pacxofg TenfioHocuTens B 50,0 ABTO. Owver.
T-1
HC-100 3agBuxKa Ha b6aiinace peryn, 0,0 PyuH. —
knanaHa npubopa PXX C-100
HC-110 3afgBuXKa Ha Galinace peryn, 0,0 PyuH. —
KnanaHa npubopa PX C-110
TXC-330 TemnepaTypa HarpeTtoro — ABTO. Nok

npoAayKTa Ha Bbixoge u3 T-1



7.3.3. INCKpeTHble yrpasasAwoL e napameTpbl
(onepaTopcKue Kio4m)

Nwmsa
Knva O6opypoBaHue / HasHauyeHue flonoxerne
(Tar) KNt ya
BY-100 OTceKaTenn y perynupytouiero KnanaHa OTKP
PY-100
BY-110 OTcekaTenun y perynupytouiero KnanaHa OTKP
PY-110
HY-001 OTceKkaTenb Ha MMHUKU nofayuM npofykra B T-1 OTKP
HY-002 OTceKaTenb Ha NMHUM Nojayn TensoOHOCUTENSA OTKP
B T-1
HY-003 OTceKkaTenb Ha NMHUM O0TBOJA MPOAYKTa U3 T-1 OTKP
ny-004 OTceKkaTenb Ha NMHUKN 0TBOJA TEMJIOHOCKUTENS OTKP
ns T-1
H-1A OCHOBHOI Hacoc nogayn npopykta B -1 BKI/1
H-1B OCHOBHOW Hacoc nogayu npofykta B -1 Bbl K/
H-2A OCHOBHOI Hacoc nofgayu TennoHocuTens B T-1 BK/
H-2B Pe3epBHbI Hacoc nojgaynm TeNAOHOCUTeENS B Bbl K/
T-1

7.4. CTaHfapTHble npoueaypsbl

K uucny cTaHfapTHbIX Mpouesyp B TPeHaXepHOW Mogenn «Te-
NAO0OMEHHMK» OTHOCATCA «XONOAHbIA CcTapT» U «HopManbHbIiA
ocTaHoB». CTpaTerus Ae/cTBMIA onepaTopa v NoAgpobHas nocnego.a-
TeNIbHOCTb Onepawuii ON1caHbl HUKE.

7.4.1. XonogHbliA cTapT

O6wue 3amevaHus.

Llenb ynpa>kHeHUst «X0NOAHbIA CTapT» —N3y4veHne nocnefosa-
TeNIbHOCTW AeiCTBUIA, HeOOX0AUMBIX A/19 6e30MacHOro v NpaBuIbHO-
ro BBEAEHMWS TeN1000MeHHMKa B paboTy.

Mpeanonaraetcs, 4YTo Heobxoaumoe 060pyAOBaHME A0 W MoOcne
y3na Harpesa (T.e. BbILLE W HVKe ero rno TeXHONOTMYECKOM LenoyKe)



roTOBO K MYCKY W BCE 3HEepPreTMYecKne CUCTEMbl HAXOAATCH B pabo-
Yem COCTOSAHMMN.

MpesnonaraeTcs Takxe, YTO CnefyroLine CUCTeMbl, KOTOpble He
MOZENUPYITCA B TPeHaXKepe, HaxofATCA B COCTOAHWM TOTOBHOCTU
419 nycka:

1 EMKOCTV npoAyKTa v TEMJIOHOCUTENA.

2. Annapatbl, MPUHUMAIOLLME HArpeTblii MPOAYKT U OXNaXAeH-
HbIA TEMNOHOCUTESTb.

3. 3aBofCKMe CMCTeMbl 06LLero HasHayeHus (3aBOACKOW W Mpu-
GOpHbIA BO3AYX, APEHAXHas CUCTeMa).

OnepaTtop [oO/MKeH ObITb YBEPEH, 4YTO BCE M3 MEPEYMCNEHHbIX
HWXe MpeanycKoBbIX Onepauuii BbINONHEHbI 1 060pyA0BaHMe rOTOBO
K Havasy nycka.

MpefnyckoBble onepaymu:

1 MpombIBKa 1 YUCTKA IMHUIA 1 060PY[0BaHUS.

2. [Mpuem Ha ycTaHOBKY 3/1eKTpPO3Hepruun, sosgyxa KNI u TexHo-
NOTNYECKOro BO3AyXa.

3. MpoBepka MPOXoAMMOCTM TPYy60ONpPOBOAOB MO BCEN TEXHO/O-
FMYEecKom Lienoyke ¢ 0653aTe/lbHbIM KOHTPOJIEM HA/IMYnA AaBNeHuns.

4. MpoBepka paboTocnoco6HOCTV 060pyAOBaHMA, NOAIOTOBKA K
paboTe 1 obkaTka HacoCOB.

5. Mposepka v BBeAeHue B paboTy KWI (Bce perynstopbl 4OMX-
Hbl HaxOAWUTLCA B PYYHOM PEXMME C 3aKPbITbIMU PErynvpyowmnmm
KnanaHamu).

6. YBeqoMneHne 0 Havane Nycka NepcoHana BCeX CNyX6, CBs3aH-
HbIX C paboToOI y3na Harpesa.

Hwxe onucbiBaeTca npoueaypa nycka, T.e. nocnefoBaTe/IbHOCTb
[encTBMin onepaTopa Npv BBEAEHMUN B paboTy TeNN00O6MeHHMKaA.

Mpouenypa.

1 OTKpbITb oTCeKaTenn HY-001 n HY-003, HY-002 n HY-004 Ha
BXOJHbIX 1 BbIXOAHbIX TPy60MNpoBogax TensnoobmeHHrKa T-1 no npo-
OYKTY W TENIOHOCUTENIO.

2. BkntounTb Hacoc npoaykrta H-1A.
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MpumeyaHue.

Mpn nycke Tenn006MeHHMKa BCerfa cHavana nogaetca 6osee xo-
NojHas XMLKOCTb.

3. OTKpbITL oTCcekatenn BY-100 y perynupyloLlero knanaHa Ha
KnanaHHoOW c6opke npmbopa BLLUC-HOO.

4. Cnerka oTKpbITb Bpy4YHYyto KnanaH PY-100 peryndtopa pacxoga
npoayKra.

5. Meg/ieHHO yBenuymMBaTb MOTOK, MOKa pacxof He AOCTUTHET
HOpMa/ibHOW BennymHbl (10.0 M74).

6. Mepesectn perynatop VLLC-KOO B aBTOMaTUYECKUI PEXUM.

7. BknounTb Hacoc H-2A ans nogaum tennoHocuTens (ropsdeit
XWAKOCTH).

8. OTKpbITb oTcekaTenu BY-1 10y perynupyrowlero knanaHa Ha
KnanaHHoOW c6opke npmbopa PLUC-110.

9. Bpy4Hyto cnerka oTKpbITb KnanaH PY-110 Ha Tpy6onpoBoge
nogayn TenN0HOCUTENSA B TENI00OMEHHUK T-1.

10. MepnieHHO yBenmMymMBaThL MOTOK TEN/IOHOCUTENA, MOKAa PaCcXof,
He JOCTUTHET HOPMasibHON BennuunHbl (20.0 mM3y).

11. Mepeectn perynatop PLUC-110 B aBTOMATUYECKUI PEXNM.

12, Korga TemnepaTtypa Harpetoro npofjykra Ha Bbixoge W3 Te-
nnoobMeHHUKa T-1 yCTaHOBMTCS, CKOPPEKTMPOBATL, MPU Heobxoau-
MOCTM, YCTaBKY Ha pacxoj Ten/IOHOCUTENA TaK. YToObl TemnepaTypa
TLUC-330 6b1na 6n1mn3ka K Hopme (70,0°C).

13. MepesecTtun perynatop PLUC-110 B yganeHHbI pexum.

14. TepeBecTtu perynatop temnepatypbl TLUC-330 B aBTOMaTK-
YECKUI pexxum 1 3agatb emy yctasky 70,0 °C.

15. KoHTponupoBaTb BCe M3MeEPSAEMble BefIMYMHBLI N KOPPEKTUPO-
BaTb YCTaBKN PerynsTopoB Ans MNOAAEp>KaHUs Tpebyemoro pexuma
y3na Harpesa.

Y3en HarpeBa BbIBeJeH Ha HOPMaslbHbIA PeXuM paboTbl.



7.4.2. HopMasnbHbIl 0CTaHOB

O6uwne 3amevaHus.

Lienb ynpa>kHeHus «HopMasbHbIi OCTaHOB» - U3YUYNUTb HEOOXO-
AUMYIO NOCnefoBaTe/IbHOCTb AEACTBUIA A1 NPaBU/IbHOMO ¥ 6esonac-
HOro OTK/IFOYEHMNS Ternso06MeHHMKa.

MonHas OCTaHOBKa Yy3na Harpesa MpPOM3BOAMTCA O0ObIYHO [Ans
NMpoBefeHNs PeMOHTa OCHOBHOro 060pYyA0BaHNSA WU B CUTY MPOU3-
BO/ICTBEHHOWN HEO6XOAMMOCTMN.

Mpoueaypa.

1. OcTaHOBWTbL HacoC Mofjayn TernaoHOCUTENs (ropsyeit >KUAKO-
cTn) H-2A.

2. TMepesectn perynatop pacxofa tennoHocutens PLUC-TMO B
py4YHOi pexxum. Korfga noTok TenyjioHOCUTeNs ynafgeTt O HyNd, 3a-
KpbITb KnanaH PY-110. Npu 3Tom npogomkaTs nofgavy npogykra gns
oxXnaxaeHus Tenn006MeHHMKa.

3. MepesecTn perynatop pacxoga npogykra PLUC-HOO B pyuHoii
pexum. Korga Temneparypa Harpetoro npoaykra (nokasaHue garyu-
ka TU3C-330) byaeT 61M3Ka K TeMnepaType NpoAy Kta Ha Bxoge B T-1
(nokasaHme TXK-300), octaHoBUTL Hacoc H-1A u 3aKkpbiTb KianaH
PY-100.

4. 3akpblTb oTcekarenn HY-001, P1Y-002, HY-003. HY-004 Ha
BCEX BXOAHbIX W BbIXOAHbIX TPY60MPOBOAAaX Tens006MeHHNKa.

¥Y3en HarpeBa OCTaHOBJ/IEH W rOTOB A5 NOATOTOBKM K TeX06C/ny-
XWBAHWIO WM PEMOHTY o6opyfoBaHus. Onepaumu No NOAroToBKe
Tenj000MeHHVKa K PeMOHTY (ApeHupoBaHMe Kopnyca, NpoAyBKa
TPYOGHOro nyyka u T.4.) B TPEHAXEpe He MojenupytoTca. Ha peanb-
HOW YCTaHOBKE OHW [O0/IKHbl BbINOMHATLCA B COOTBETCTBUU C [ei-
CTBYIOLUMWN Ha MPENPUATUN UHCTPYKUUAMU.

7.5. TpeHNPOBOUHbLIE YNpaXXHeHUs

[ns KaXaoro v3 onucaHHbIX HWXKe ynpaxHeHuli B pasgen «Ha-
6/110eHNs» BKIOUEHbl Hambonee 3aMeTHble W3MEHEHUS, KOTOpble
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VIOYHMKAIOT MPU HapYLLIEHUWN HOPMabHOW PaboTbl TEXHOMOTNYECKOTO
yuna.

7.5.1. YnpaxHeHne 1- OTKa3 Hacoca nojayun npogykra

Llens ynpa>kHeHunsa. Hayuntb oneparopa pacno3HasaTb 3Ty aBa-
PUIO MO M3MEHEHWAM NOKa3aHWii NpubopoB 1 NpeLnpUHUMATL Heob-
XO[MMble AeliCTBUA 418 BO3BpaTa K HOPMaslbHOMY peXxumy.

OnucaHue cuTyauun. Y3en Harpesa pabotaet B HOpMasibHOM pe-
XVMe, KOrga BHe3arnHo 0TKa3blBaeT paboTaroluii Hacoc NpPoayKTa v
puCcxof NpPoAyKTa pesko nafaer.

Mpv3Haku. bygyT MMeTb MeCTO C/efytoL e N3MEeHEHUS:

1 Pacxop npogykta (HAC-100) ynaget Ao Hyns.

2. KnanaH BY-KOO otkpoetcsa go 100%.

3. TemnepaTypa Harpesa (JIAC-330) yBennmumnTcs, 3aTemM BO3Bpa-
TUTCA K HOPME.

4. Temnepatypa TennoHocutens us T-1 (T14-320) yBenmumuTcs.

5. Pacxog tennoHocutens (PXXKC-! 10) ynager.

Tpebyemble peiicTBuA. Korga nogaya npogykra B T-1 npekpa-
LLAeTcs, 370 HapyLUeHWe pexnma SO/MKHO ObiTb UCNPaBIeHO Npexae,
4yeM OHO MOBAMAET Ha paboTy' annapatom Aasiee Mo Xo4y npoecca.
3anyck pe3epBHOro Hacoca BEPHET MPOLECC Harpesa K HOPMasibHOMY
peXxumy.

Mpouenypa.

Onpegenvs NPUUYNHY HapYLLEHWUSA, ONepaTop AO/DKEH BbIMOMHUTL
cnegyrouine aenicTeus:

Mpun oTKa3e TOMILKO OCHOBHOIO Hacoca Mnofgayu MpoAyKra:

1. BbIK/IOUNTb OTKA3aBLUMIA HAcOC MOAayn MPOAyKTa.

2. MepeBectn perynatop pacxoga 61KC-100 B py4HOl pexum K
NPUKPLITL ero knanaH 1o 510%.

3. 3anycTuTb pe3epBHbI HACcOC NoJavn NpPoLyKTa.

4. Perynupysa nofioXeHuwe KnanaHa perynatopa pacxofa PLUC-
100, BepHYTb pacxof NpoayKra K pacyeTHOMY 3HadyeHuto (10,0 m3u).
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5. Mepesectn perynatop P1KC-100 B aBTOMATUYECKUI PEXUM <«
yctaskoi 10,0 m3u.

6. [NepeBecTn perynaTop TemnepaTtypbl HarpeToro MpPoAYyKT
TUAC-330 B py4HOIl pexum.

7. MepeBecTn perynatop pacxoga TtensioHocutensa P1KC-110 B
PYYHOM PeXUM U YCTaHOBUTb Pacxof TensioHocuTens B6/iM3M pac-
4yeTHOro 3Ha4yeHuns (20,0 m7y).

8. Plepesectu perynstop PIKC-110 B aBTOMATUYeCKUI pPeXunm c
yctaBkoi 20.0 MYu.

9. Korpa Temnepatypa Harpetoro npofyKra Ha BbIX0fe U3 Tenso-
06MeHHMKa T-1 yCcTaHOBUTCA, CKOPPEKTMPOBaTb, NPy HEOOXOAMMO-
CTW, YCTaBKy Ha pacxof TenjaoHocuTens TakK. 4ToObl TemnepaTypa
TLUC-330 6bina 651mM3ka K Hopme (70.0°C).

10. MepeBectn perynsatop P1AC-110 B yfaneHHbIA peXxum.

11. MepeBectn perynatop Temnepatypsl TN3C-330 B aBTOMATH-
YECKUin pexxum 1 3agath yctaBky 70.0 °C.

HopMmanbHbI pexkuM y3na Harpesa MnocTeneHHO BOCCTaHOBUTCS.

Mpn 0TKa3e OCHOBHOrO W Pe3epBHOI0 HACOCOB MOJAaYN NPOAYKTa:

1. Y6eauTbCs, 4TO OTKa3aBLUME HACOChI NOAaYM NPOAYKTa BbIK/HO-
YeHbl.

2. OCTaHOBUTb OCHOBHOW Hacoc TennoHocuTens H-2A.

3. Mepesectn perynatopsbl pacxogos MAC-KOO u PXXC-MO B
PYYHOIN PeXUM U1 3aKpbITb UX KnanaHbl.

4. 3aKkpbITb 0TCeYHbIe 3aABKKM BY-100 n BY-110y perynupyto-
LMX KManaHoB Ha KnanaHHbIX coopkax npnbopos P!13C-100 n P1P1C-
110 cooTBETCTBEHHO.

5. MepesecTtun perynatop Temnepatypbl TLKC-330 B py4HoOli pe-
XKUM.

6. 3akpbliTb oTcekatenu MNY-001. HY-002, HY-003, HY-004 Ha
BCEX BXOAHbIX W BbIXOAHbIX TPY60NpoBoAax Tens000MeHHMKa.

Uepe3 HEKOTOPOe BpeMs Yy3en OXnafuTca [0 Temnepatypbl OKpy-
Xaroweit cpefbl.
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¥Y3en HarpeBa 0CTaHOB/eH. locne yCTpaHeHUs HeucrnpaBHOCTEN
Heo6Xo4MMO MPOBECTM MYCK Yy3/a B COOTBETCTBUM C Mpouesypoit
«X0M04HOro cTapTax.

7.5.2. YnpaxHeHne 2 —OTKa3s Hacoca nojayv TernsioHOCUTENSA

Llenb ynpa>kHeHunsa. Hayuntb onepartopa pacno3HasaTb 3Ty aBa-
PUKO MO U3MEHEHUAM NOKa3aHWil NpubopoB 1 NpeanpuHUMaTb Heob-
XO4MMble AeWCTBMA 418 BO3BpPaTa K HOPMasbHOMY PEXMMY.

OnucaHne cuTyaunn. Y3sen Harpeea paboTaeT B HOPMaibHOM pe-
XWNMe, KOorja BHe3arnHOo OTKasblBaeT paboTaloLnini Hacoc nojaym Te-
nioHocutens B T-] 1 pacxog TEN/IOHOCUTENA Pe3KO Majaer.

Mpu3Haku. ByayT nmeTb MECTO CnefyloLwme U3MEHEHUs:

1 Pacxopg tennoHocutens (BXXC-! 10) ynageTt o Hyns.

2. KnanaH BY-110 otkpoetca Ha 100%.

3. Temnepatypa Harpesa (TLUC-330) yMeHbLUUTCS.

4. Temnepatypa TensioHocutena nocne T-1 (T>XK-330) ymeHb-
LUMTCA.

Tpebyemble gencTBuA. Korga nogaya tennoHocutens B T-1 npe-
KpaliaeTcs, 3T0 HapyLUeHME peXxxnMa AO0/MKHO OblTb MCNPaBIeHo npe-
XAe, YeM OHO MOoBAWAET Ha paboTy anmapaToB fanee Mo xody Mpo-
Liecca. 3anyCK pe3epBHOro Hacoca BepHeT mpoLecc Harpesa B HOp-
Ma/IbHbIN PEXUM.

Mpouenypa.

Onpefenvs NpUYMHY HapyLleHWs, onepaTop LOJSIXXEH BbIMOHUTb
cnegytowme aeicTBums:

Mpn 0TKa3e OCHOBHOIO Hacoca nojayn TenJioHOCUTeNs:

1 BbIKNHOYMTb O0TKA3aBLLUMIA HACOC TEMIOHOCUTENS.

2. MepeBectn perynatop pacxoga BXC-MO B py4yHOl pexum u
NPUKPbLITL €ro KnanaH o 510%.

3. 3anycTuUTb pe3epBHbIii HACOC TeNJIOHOCUTENS.

4. Perynupya nosioXeHue KnanaHa perynatopa pacxoga P1HC-
110, BepHyTb pacxof TensjoHOCUTENS K pacyeTHOMY 3HayeHuto
(20,0 m3uy®
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5. Mepesectun perynstop Temnepatypbl TXXKC-330 B py4yHOil pe-
XNM.

6. Mepesectun perynatop MKC-110 B aBTOMaTUYECKUI PEXUM C
yctaskori 20.0 m3u.

7. Korga Temnepatypa HarpeToi BOfbl Ha BbIXOAe W3 TEM006-
MeHHuKa [-1 yCTaHOBWUTCH, CKOPPEKTUPOBaTb MpY HeOO6XOAUMOCTH,
yCTaBKy Ha pacxof TernioHoCuTeNa Tak, Ytobbl Temnepary pa TXKC-
330 6blna 6nuska Kk Hopme (70.0°C).

8. Mepesectu perynatop MKC-110 B yaaneHHbIA pexum.

9. MNepesecTu perynatop temneparypbl TXXC-330 B aBTOMaTUYe-
CKuii pexkum K 3agatb yctaBky 70,0 °C.

HopmanbHbIi pexxum y3na Harpesa NoCTeneHHO BOCCTAHOBUTCA.

Mpy 0TKase OCHOBHOIO M Pe3epBHOr0 HAcOCOB MOLAYM TEMIOHO-
cuTens:

1 Y6eanTtbes, YTO OTKa3aBLUME HACOCHI TEMJIOHOCUTENSA BbIK/IIO-
YeHbl.

2. MepesecTn perynatop pacxoga MKC-110 B py4yHOU pexum u
3aKpbITb €ro KnanaH.

3. 3aKpbITb OTCeYHble 3a4BUXKN BY-110 y perynmpyroLiero kKna-
naHa Ha KnanaHHoi c6opke npubopa MKC-110.

4. MepeBecTy perynaTop pacxofa xonofgHor sogbl MKC-100 B
PYYHON pexuM. YMeHbLIUTb MOCTeNeHHO MNOTOK npogykra. Korpa
Temnepartypa HarpeToro npojykra Ha Bbixoge u3 T-1 (nokasaHusa faT-
ynka TXKC-330) bygeT 6/M3Ka K Temnepatype XOM04HOro npoaykra
Ha Bxofe B T-1 (nokasaHusi T>K-300), 0CTaHOBUTb OCHOBHOW Hacoc
nogaym npogykra H-1A.

5. MonHocTbio 3aKkpbiTh KnanaH MY-100. 3akpbiTh OTCEYHbIE 3a-
ABWKKM BY-100 y perynvpytollero KnanaHa Ha KnarnaHHon c6opke
npubopa MNMKC-HOO.

6. MepeBecTn perynatop Temnepatypbl TXXC-330 B py4HOi pe-
XUM.

7. 3akpbITb oTcekatenn HY-001, HY-002. HY-003, HY-004 Ha
BCEX BXOAHbIX W BbIXOAHbIX TPy60onpoBoAax Tenn006MeHHMKa.
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Uepes HeKOTOpOe BPeMs Yy3e/ OX/1afuTca A0 TemnepaTypbl OKpy-
Xarouleli cpefbl.

¥Y3en HarpeBa ocTaHOB/eH. Mocne ycTpaHeHWs HEMCNpaBHOCTEN
Heo6X04MMO MPOBECTU MYCK Yy3Ma B COOTBETCTBMM C MpoLedypoi
«X0M04HOro cTapTar.

7.5.3. YnpaxHeHne 3 —OTKa3 fJaTunKa peryssatopa Temrneparypbl
HarpeTtoro npogykrta TLLUC-330 Ha HUXHEM MoKasaHun

Lienb ynpa>kHeHusa. HayuuTb orneparopa pacro3HaBaTb TakoWn
0Tka3 npubopa No M3MeHeHWsM MOKa3aHWI AaTUYMKOB U NPeLnpuHu-
MaTb HeobXo4MMble AeliCTBUA 19 BO3BpaTa K HOPMa/lbHOMY PEXUMY.

OnwucaHue cuTyauuu. Tennoo6MeHHUK paboTaeT B HOPMabHOM
peXXvMe, Korja BHe3anHo JaTtynK TeMnepaTtypbl HarpeToro npogykra
OTKa3bIBaeT (3a/1MNaeT) Ha HUXKHEM MOKa3aHUW.

Mpu3Hakn. bByoyT MMeTb MECTO CliefytoLiie N3MEHeHNs:

1 Temnepatypa Harpetoro npogykrta (TLUC-330) pe3ko ynaget
[0 MUHUMYMa W flanee MeHATbCS He OygerT.

2. Pacxog tennoHocutens (PLUC-MO) ysenuuntca. KnanaH oT-
Kpoetca fo 100%.

3. TemnepaTypa TennoHocutens nocne T-1 (T1K-320) yBennunt-
cl.

Tpebyemble geiicTBMA. Heobxoammo OGbICTPO pacnosHaTb OTKa3
JaTyvKa TemnepaTypsbl, He JONyCcKas pe3Koro pocTa peasibHOM Temne-
paTypbl HarpeToro npogykra. Heo6xogumo neperTu Ha ynpas/eHune
nojayeli TennoHocuTens 6e3 Kackaza rno Temneparype Harpesa.

Mpouenypa.

Onpegenve NPUYMHY HapyLLeHWs peXxxrmMa, onepaTop AO/DKEH Bbl-
MONIHUTL CNefytoLine feicTBuS:

1 lMepesectn perynatop pacxofga TennoHocutens BUPC-TO B
PYUYHOW PEXMUM W NPUKPbLITL KNanaH Tak, 4Tobbl pacxog Obla 0KOso
HopMbl 20.0 M3u.

2. MNepeBecTn perynsTop B aBTOMaTUYECKUI PeXnm. Pexum Ha-
rpesa B T-1 HayHeT BO3BpaLLaTbCA K HOpMe.



3. KoHTponvposath TemnepaTypy TEMIOHOCUTENA Ha BbIXOAe
T-1 no nokasaHuwam patumka TLLU-320. MMoppepxusath ee BOAU3U
HOpMbl 65,0°C, KOppeKkTupysd npu HeobXOAMMOCTW YCTaBKY Ha pac-
Xoq TennoHocutensa ana perynatopa bXXC-MO. Ha peanbHol ycTa-
HOBKe ObIBaET BO3MOXEH KOHTPO/Ib TEMMEPATYPbl HArpeToro npoaykK-
Ta Mo Mecry.

Ha peasibHOM Npon3BOACTBE HEOOXOLMMO COOBLLUTL O Hencnpas-
HOCTW fJaTtuvka B cnyxoy KU n A.

7.5.4. YnpaxHeHue 4 -OTKa3s K/anaHa perynatopa pacxofa npogykra
MNC-KOO B nonoxkeHun OTKPbIT

Llens ynpa>kHeHus. Pacno3HaBaHMe 0TKasa KnanaHa perynstopa
Ha IMHWW nojayv NpoayKTa B T-1 Mo ero nocnefiCcTBMAM U U3YYeHue
npaBUbHbIX AEACTBUI B TaKOIl CUTYyaLUN.

OnwucaHve cuTyaunn. TennoobMeHHUK paboTaeT B HOPMa/lbHOM
pexunme, Korfa KnanaH perynsaropa pacxofa Ha MHWW nojayn npo-
AykTa B T-1 BHe3anHo oTkpbiBaetca Ha 100%.

MpusHaku. bygyT MMeTb MecTo CnefyroLne N3MeHeHus:

1 Pacxop npoaykta (BLUC-KHD) pesko yBennumtcs.

2. TemnepaTypa Harpetoro npoaykra (T1AC-330) yMeHbLUMTCA.

3. Pacxog tennoHocutens (bLUC-! 10) ysenmuntcs.

4. TemnepaTypa oxnaxpieHHoro TennoHocutens (TLU-320)
YMEHbLLUMNTCA.

Tpebyemble paeiicTBus. Korga knanaH Ha Tpy6onposoge Mo-
faun npofykKrta B Ternysioo6MeHHUK T-1 0TKa3biBaeT B MOJIOXKEHUN
OTKPbIT, B nocnegytowme annaparbl NOLAETCA HArPETOro NPoAyKTa
60nblUe, YeM 3TO TpebyeTtcA No Hopme. Heo6xo4MMO BOCCTAHOBMUTb
pernaMeHTHbI pacxof NpoAyKTa no 6ainacy knanaHHOW cOHOpKM.

Mpouenypa.

Onpeaenus NPUYNHY HapyLUeHUs PeXxXnma, Onepartop AO/KEH Bbl-
NOMHUTL CRegytoLne AeicTBuUs:

1 OTceyb HeucnpasHbliA KnanaH BY-KOO perynsatopa PLUC-KC
[ns sToro 3akpbiTh oTcekateny BY-100.
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2. MeaneHHo OTKpbITb 3aaBvKKYy HC-100 Ha 6Galinace Kna-

MaHHON COOPKM TraK. 4To6bl BEPHYTb MOAayy MNPOAYKTa K HopMme
(10,0 m74). Pacxof npoAyKTa KOHTPOMMPOBATbL MO NoKasaHWAM fart-
yuka MAC-HOO0.
HopMmanbHbIA peXxuM y3na Harpesa NMocTerneHHO BOCCTaHOBUTCSA.
Ha peasbHOM Npon3BoACTBE HEO6XOAMMO COO6LNTL O HeMcnpas-
HOCTU KnanaHa B cnykéy KM un A.

7.5.5. YnpaxHeHne 5 —0OTKa3 KianaHa perynsaropa pacxoja npogykra
HAC-KOO B nonoxkeHun 3AKPbIT

Llens ynpa>kHeHus. Pacno3HaBaHve OTKasa KnanaHa perynaropa
Ha IMHMK Mofayn npofykTa B -1 Mo ero nocnefcTBuAaM U U3yyeHue
npaBu/bHbIX AENCTBUI B TaKOW CUTY aumn.

OnwucaHue cnTyauun. TennoobMeHHVK paboTaeT B HOPMaSbHOM
pexXvMe, Korga KnanaH perynsaropa pacxoga Ha NMHWW nojayun fpo-
AyKTa B TeNN0006MEHHUK BHE3anHo 3aKpbiBaeTcs.

Mpu3Haku. ByayT UMeTb MecTO C/efytoLme N3MEHEHUS:

1 Pacxopg npogykta (TICC-100) ynageT A0 Hyns.

2. TemnepaTypa Harpesa (TLLU.C-330) yBennumTcH, 3ateM BO3Bpa-
TUTCA K HOPME.

3. Pacxop tennoHocutensd (MAC-MO) ynager.

4. Temneparypa TensioHocutens us T-1 (T>K-320) ysennumtcs.

Tpebyemble geicTBus. Ecnm knanaH Ha Tpy6onpoBoge nogaum
NMPOAYKTa B TENN006MEHHUK 0TKa3an B nonoxenun 3AKPbIT, cnesy-
€T BOCCTaHOBUTb Mofayy Npofykrta no 6arinacy KnanaHHoW cH60PKW.

Mpoueaypa.

Onpegenvie NPUYMHY HapyLUeHWs, OnepaTop LO/KEH BbINOMHUTD
cnegytouime AencTBus:

1 OTceub HeucnpaeHblin knanaH TY-100 perynstopa TLUC-100.
[na atoro 3akpbiTb oTCeKarenn BY-100.

2. MepaneHHo OTKpbITb 3aaBvkKKy HC-100 Ha 6aiinace kna-
MaHHOW cOOpKM Tak, 4TOObl BEPHYTb Mofayy MpoAyKTa K Hopme
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(10,0m3u). PacxognpoayKTa KOHTPONMPOBATL M0 NOKa3aHWAM faTumKa
6w Cc-100.
HopmanbHbIl pexxuM y3na Harpesa NocTeneHHO BOCCTAHOBUTCS.
Ha peanbHOM NpPOU3BOACTBE HEOOXOAMMO COOBLLINTL O HEUCMPaB-
HOCTW KnanaHa B cnyxoy KNI un A.

7.5.6. YnpaxHeHne 6 —OTKa3 K/arnaHa peryssatopa pacxoja
TennoHocutens NMHC-MNO B nonoxeHun OTKPbIT

Llens ynpa>kHeHuna. PacnosHaBaHue 0TKasa KnanaHa perynaropa
Ha IMHUKN NOJAaYmn TensoHocuTens B T-1 Mo ero NOCNeACTBUAM U U3-
yUeHMne NpaBU/bHbIX AEACTBUI B TaKOI CUTY aLun.

OnwucaHve cuTyaunun. TennoobmMeHHUK paboTaeT B HOPMaslbHOM
pexunme, Korga knanaH perynsropa pacxofa Ha IMHWM nojayn Tensno-
HOCUTENs B TENN0OOMEHHMK BHE3aNMHO OTKpPbIBaeTcs Ao 100%.

Mpu3Hakn. bByayT nMeTb MECTO CnefytoLine U3MEHEHNSA:

1. Pacxop tennoHocutens B T-1 (TXKC-110) pesko yBennymTca.

2. TemnepaTypa Harpesa (TXXC-330) yBenmuurcs.

3. Temneparypa TennoHocutens u3 T-1 (TN1-320) ysennumtcs.

Tpebyemble geiicTBMA. Korga knanaH Ha Tpy6onpoBoge nojaym
TEN/I0HOCUTENSA B TenjoobMeHHUK T-1 OTKa3biBaeT B MOJIOXEHUM
OTKPbIT, B nocnegytowme annapatbl NOAAeTCA HarpeTbli nNpogyet
c 60nee BbICOKOI TemnepaTtypoii. Heo6xoAMMO BOCCTAHOBUTL HOP-
ManbHbI HarpeB MpoAyKTa, Nnojasas TenaoOHOCUTENb Mo 6arinacy
KnanaHHOW COOpPKM.

Mpoueaypa.

Onpegenve NPUYMHY HapyLLEHUS peXunma, onepaTop AO/MKEH Bbl-
NOMHWUTbL Cnefytouine AeicTBUS:

1 OTceub HeucnpaBHblli KnanaH bY-MO perynstopa PLUC-110,
3aKpbIB oTcekareny BY-100.

2. MeaneHHo OTKpbITh 3aaBMXKY HC-110 Ha 6aiinace knanaH-
HON COOPKM Tak, 4YTOObl BEPHYTb Mojayy TEMNJOHOCUTENS K HOpMe
(20,0 m34). Pacxof KOHTpO/MMpOBaTb MO TOKa3aHWAM AaTynka
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ILLUC-110. Temnepatypy Harpesa KOHTPOMAMPOBaTbL MO MOKa3aHUAM
Jartymka TXKC-330.
HopMasnbHbIV pexumM y3na Harpeea NocTeNneHHO BOCCTaHOBUTCSA.
Ha peanbHOM Npon3BOACTBE HEOOXOAMMO COOOLLNTL O HEUCMPaB-
HOCTU KnanaHa B cnyxo6y KT n A.

7.5.7. YnpaxHeHne 7 —OTKa3 K/anaHa perysstopa pacxoga
TennoHocutensa bIKC-MO B nonoxeHun 3AKPbIT

Llenb ynpa>kHeHus. Pacno3HasaHWe 0TKasa KnanaHa perynaropa
Ha MHUKW nofdaymn TennoHocuTensa B T-1 No ero NOCAeACTBUAM N U3-
y4yeHune NpaBuU/ibHbIX AENCTBUIA B TaKOW CUTYaL K.

OnwucaHue cuTyaunn. TennoobMeHHUK paboTaeT B HOPMabHOM
peXxxvMe, Korja KnanaH perynsaropa pacxoja Ha IMHUKM nogaduv Tenso-
HocuTena B T-1 BHe3amnHo 3aKpbiBaeTcs.

MpusHakn. byayT nMeTb MECTO C/efytoLme N3MEHEHUS:

1 Pacxop tennoHocutens (BLUCM10) ynaget Ao Hyns.

2. TemnepaTypa Harpetoro npogykra (T>XC-330) ymeHbLINTCA.

3. Temnepatypa oxnaxgeHHoro TennoHocutena (TXK-320)
YMEHbLUNTCH.

Tpebyemble geiicTBMA. Korfa knanaH Ha Tpy6onpoBoje Tenso-
HOCUTENSA B TEMI00OMEHHMK OTKa3biBaeT B nonoxkeHun SAKPBIT, Ha-
rpes npogykTa B T-1 npekpawaetca. Cnegyet BOCCTaHOBUTL nogady
TennoHocutens B T-1 no 6aiinacy knanaHHON cO0PKMU.

Mpouenypa.

Onpefenns NPUUNHY HapyLLEHWUA pPeXxuma, onepaTop AO/KEH Bbl-
NOMHUTL CneaytoLme aeincTBuA:

1. Otceuyb HeucnpaBHbIl KnanaH TV-110 perynstopa TXKC-MO,
3aKpbIB oTcekaTenn BY-110.

2. MepanieHHO OTKpbITh 3aABuxKy' HC-110 Ha 6aiinace Knanas-
HOM COOpKM TakK, YTOObl BEpHYTb Mojayy TernJOHOCUTENs K HOpMe
(20,0 M3y). Pacxop TenNI0HOCUTENIA KOHTPOIMPOBATH MO NMOKasaHWsAM
fatumka TXXC-110. TemnepaTypy Harpesa KOHTPO/AMPOBaTL MO MNO-
KasaHuam gatyumka T>KC-330.

HopMmasbHbIi pexuM y3/na Harpesa NoCTeNneHHO BOCCTaHOBUTCS.
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Ha peasibHOM Npon3BOACTBE HEOBXOAMMO COOOLWUTL O HEeUcnpas-
HOCTW KnanaHa B cny>koy KM n A.

7.5.8. ¥YnpaxHeHne 8 —Hunskas Temnepatypa
TEn0HOCUTENS

Llens ynpa>kHeHusa. HayumTb onepartopa pacrosHasaTb npu-
YMHY W3MEHEHWS pexuma Mo U3MEHEHWAM B NnokKasaHuax npubo-
POB M HacTpamBaTb PEXWM MpU HWU3KOW TemnepaType TenaoHoCK-
Tens.

OnwucaHue cnTyauun. TennoobMeHHUK paboTaeT B HOPMaibHOM
pexumMe, KOrfa BHe3arnHo TemrepaTtypa Tenja0HOCUTENs B TEMI006-
MeHHUK T-1 noHwuxaetca ¢ 90°C go 50°C. lNossnserca curHanmnsa-
LMA HU3KOW TemnepaTypbl Harpesa B Tenj006mMeHHMKe T-1.

Mpu3Haku. bBygyT UMeTb MecTo Cregytolwme N3MeHeHns:

1 TemnepaTypa TennoHocutens B T-1 (T>K-310) ymeHbLINTCA.

2. Temnepatypa Harpetoro npogykra B T-1 (T1AC-330) ymeHb-
LUnTCA.

3. Pacxop tennoHocutensa B T-1 (E1AC-110) ysenuuutcs.

4. Temnepatypa oxnaxaeHHoro TennoHocutens us T-1 (TLU-320)
YMEHbLLUUNTCA.

Tpebyemble aeiicTBuUA. HapyleHne paboTbl 060pyfoBaHMs, MNo-
[atoLLero TenoHOCUTENb B TEMIO0OMEHHUK T -1, HE MOXET 6bITb MC-
npas/ieHo orepatopomM. Ecnv nocnepytouine annaparbl 370 fOMYCKa-
tOT, CHU3UTb Pacxof NPoAyKTa Lo Mo/yYyeHWs npuemieMoi Temnepa-
Typbl Harpeea, MHaye HeO6XOAMMO OCTaHOBUTL Y3en Harpesa.

Mpouenypa.

Onpegenve NpUYMHY HapyLLeHUs PeXrmMa, ornepaTop A0KeH Bbl-
MOMIHUTL CNefytoLine LencTBus:

1 TMocTeneHHo CHM3UTL MNojavyy MPOAYKTa B TEMI00OMEHHMUK,
yMeHbLlasa yctasky perynaropa MAC-KKO, go nonyyeHusa Mpuemne-
MOV TemnepaTypbl Harpesa B AuanasoHe 40-75°C.

2. Ecnv cHWxKeHmne pacxoa nNpofyKTa HefonycTuMO, ClefyeT Ha-
4yaTb OCTAHOB y3/1a Harpesa. [ 3TOro onepaTop AO/DKEH CnefoBaTb
npoueaype HOPMasbHOro 0CTaHOBa, OMVCAHHON BblLLUE.
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7.5.9. ¥YnpaxHeHue 9 —1poTeyuka Tens006MeHHMKA

Llenb ynpa>kHeHusa. HayuuTb onepaTtopa pacnosHasatb npu-
UMHY W3MEHEeHUs pexuma no WU3MEHEHWAM B MOKasaHMAX Npu-
60poB ¥ HacTpavMBaTb PeXWUM MpPU HU3KOW TemnepaType Tenso-
HocuTens.

OnwucaHue cuTyauun. TennoobMeHHUK paboTaeT B HOPMasbHOM
peXxuMe, Korja BHe3anHo obpasyeTcs npoTeuka, B pesynbTare KOTo-
PO TeNJI0HOCKTENb NONajaeT B NPOAYKT.

Mpu3Hakn. byayT MeTb MeCTO Crneaytowme N3MEHEHNS:

1 Temnepatypa Harpetoro npogykra B T-1 (TLUC-330) ymeHb-
LUnTCA.

2. Pacxog TennoHocutens B T-1 (T14C-110) yBenuuutcs.

3. Temnepatypa oxnaxzgeHHoro tennoHocutens us T-1 (T1K-320)
YBENINUUTCH.

4. Pacxop npogykrta (BTC-KOO) yMeHbLUMTCS.

Tpebyemble feiicTBuA. HapyweHue paboTbl 060pyf0BaHMs, MO-
JatoLLero TensI0HOCUTe b B TENI00O6MEHHNK T-1, He MOXET BbITb UC-
npas/ieHO OMepaTopoM CamoCToATeNbHO. Ecnv nocnegyrowme anna-
paTbl 3TO [OMYCKAaKT, TO HEOOXOAMMO CHU3UTL Pacxof NpPoAyKTa [0
noslyvyeHns NpuemMnemMon Temneparty pbl Harpeea, MHa4ye Heo6XoauMo
OCTaHOBUTb Y3e/ Harpesa.

Mpoueaypa.

Onpegenvie NPUYNHY HapyLLEHWS, OMepaTop LOJIXeH BbIMOMHUTb
cnegytouime aencTeus:

1. TocTeneHHO CHU3WUTbL NOAayy MPOAYKTa B TEMN00OMEHHUK,
yMeHblaa yctasky perynatopa BXXC-HOO, go nonydeHus npuem-
Nnemoi Temnepatypbl Harpesa B gnanasoHe 40-45°C. CoobwmTb Ha-
Ya/IbHUKY YCTAHOBKW WK CTapLIeMy OnepaTopy O 3aMeyYeHHOW Heuc-
MpaBHOCTML.

2. Ecnmn cHuxXeHve pacxofa NpoAyKrta HefAonycTMMo, CreayeT Ha-
yaTb OCTAHOB y3n1a Harpesa. [ 3TOro Heo6xo4MMO C/iefoBaTh Mpo-
Lleype HOpMasibHOro 0CTaHOBa, OMMCAHHON BblLLe.
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7.5.10. YnpaxHeHne 10 —3acopeHue Tennoo6mMeHHMKa

Lienb ynpa>kHeHuns. HayunTb onepartopa pacrno3HasaTb NPUUnH)
N3MEHEHUS pexrmMa Mo U3MeHeHMsAM B MoKasaHusx npubopoB M Ha-
CTpavBaTb PeXuM Mpu HWU3KOW TemnepaType Terna0HOCUTENS.

Onwucaxune cuTyauun. TennoobMeHHVK paboTaeT B HOPMaIbHOM
peXxume, Korfa BHe3arnHo MPOUCXOAWUT 3acopeHue TpybBHOro npo-
CTpaHCTBa.

Mpu3Haku. byoyT MMeTb MeCTO C/efytoL e N3MeHeHs:

1 TemnepaTypa Harpetoro npogykra B T-1 (TLUC-330) ymeHb-
LnTCS.

2. Pacxop tennoHocutens B T-1 (T1AC-110) ysennuurcs.

3. Temnepatypa oxfiaxaeHHoro tensioHocutens s T-1 (T14-320)
YBEIMUNTCH.

4. Pacxog npogykTa (ELLC-FOO) ymeHbLUMTCS.

Tpebyemble felicTBuA. HapylweHne paboTbl 060pyaoBaHUs, no-
JatoLero TenjoHoCMTeNb B Tenso06MeHHUK T-1, He MOXET ObITb
MCMpaB/IEHO OMepaTopoM caMoCToATeNnbHO. Ecnv nocnegytouwme an-
napartbl 3TO [OMYCKatT, CHU3UTb pacxoj NpoAyKTa A0 MOSyYeHus
npuemneMol TemnepaTypbl Harpesa, MHaye Heo6xoAMMO OCTaHOBUTb
y3e/ Harpesa.

Mpouenypa.

Onpegenus NpUUYNHY HapyLLEHWA, OrnepaTop AO/HKEH BbINONHUTL
cnegyouwine aeicTaus:

1 TlocCTeneHHO CHWM3UTL Mojavy MnpoAyKTa B TENJI00OMEHHMK,
yMeHbLlasa ycTtaBky perynatopa ELLC-KOO, go nonyyeHusa npuem-
Nemoi TemnepaTypbl Harpesa B fuana3oHe 40-45°C; CoobwmTb Ha-
Ya/IbHUKY YCTAHOBKM WX CTapLLEMy OrepaTtopy O 3aMeYeHHOWN Heuc-
npaBHOCTH,

2. ECnv cHMKeHMe pacxofa npoAyKTa HeaonyCcTMMO, cneayeT Ha-
yaTb OCTaHOB Yy3/1a Harpesa. [Jns 3T0ro Heo6XoAMMO CnesfoBaThb MpPo-
LleAype HOpPMasbHOro 0CTaHOBa, OMWCAHHOM BbILLE.
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FMABA 8. CEMAPATOP

Cenapatop - annapat, NPOM3BOAALLNIA pa3aeneHne MpoaykKTa Ha
(hpakuum ¢ pasHbIMU XapaKTepucTukamu (Hanpumep, OAHY XUAKOCTb
OTAENWTb OT APYrOi - MOTOPHOE Mac/o ¥ BOAa, UK OTAENUTL B3BECK
OT XXMAKOCTM - BMHO M 0CafioK, M T. 4.)

Cenapatop He(pTerasoBblii MpeAcTaBnseT cob6OW TexHonoruye-
CKYI0 KOHCTPYKLMIO, MO3BONANLYH OTAENUTb He(hTb M ra3 u3 fo-
6bITOro MaTepumana.

Tunbl KOHCTPYKLNIA

BosibLLIOe pacnpocTpaHeHme Noayumnn asyxasHole cenaparopsl,
KOHEYHbIM MPOAYKTOM paboTbl KOTOPbIX ABAAKTCA HEPTAHONM ra3 u
cbipas HepTb, HO TaKXe MOXHO BCTPETUTb U TpexdasHble KOHCTPYK-
LMK, NO3BONAIOLLME OTAENNTb He TONIbKO HeTb U COOTBETCTBYHOLLNIA
ras. HO v BOLY.

Ob6a Tmna HehTerasoBbIX cenapaTopoB MOryT

ObITb FOPWU30HTA/IbHBIMU, BEPTUKA/IbHLIMU WK
chepmyeckummn. Hawvnydwein npous3BoguTeSb-
HOCTbIO U rapaHTUPOBaHHbLIM OTAENEHUEM OT/IN-
4aloTCH BEPTMKa/lbHble cenapatopbl. HecmoTps
Ha TO. YTO LieHa Ha HMX BbICOKA, OHU MOSTHOCTLIO
OnpaBAbIBalOT cebsi Mpu 3Kcnayatauumn, a Tak-
Y€ He3aMeHUMbI B YC/I0BUSX, KOrga B AOOLITOM
NPOAYKTE COAEPXNUTCA He3HAUYMTEIbHOe Ko/inye-
CTBO rasa.

FOpu30HTaNbHbIE CenapaTopbl feLlueBne, WX
pekoMeHAyeTcs npuMeHATb B Cnydae, Korga oT-
HOLLUEeHMe rasa K XMAKOCTU JOCTaTOUYHO Be/UKO.

Cdepuueckue cenapatopbl NPUrogHbl TOMb-
KO AN paboTbl C MaTepmanom, B KOTOPOM cojep-
YKUTCA He3HaUYUTEIbHOE KOMMYECTBO XUAKOCTHU.
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Pabouee gaBneHune

HedTerasosble cenapatopbl MOryT 6biTb KiacCUUUUPOBaHb! B
COOTBETCTBUM C paboyvM AaBneHneM, Ha KOTOPOE OHW pacCyuTaHbl.
AnnapaTtbl HW3KOrO [aBfiEHMsA paccyMTaHbl Ha fJasfieHWe oT 69 [o
1241 kwunonackanei, cpefHero gaeneHus - oT 1586 g0 4826 kuno-
nackanei, BbICOKOro aaBneHns —ot1 6722 ao 10342 kunonackanei.

MpuHUWN geicTBUSA

OTAaeneHve XXMAKOCTU OT rasa BO BCEX TUMaX HedTerasosbiX ce-
napaTopoB 00bIMHO OCYLIECTBASETCS 3a CUET rpaBUTALMOHHON Cce-
rperaunu (ecTb 1 Apyrvie TUMbl, HO OHW MEHee PacrnpoCTPaHeHbl).

PaKTUYeCcKM 3TO O3Ha4aeT, UTO ferkue BeulecTsa (ras) NOAHU-
MaloTCsl BBEPX, a TsKenble (KMAKOCTb) - ocefdatoT. pu 3TOM, Ha-
CKO/MbKO TuiaTeNbHO 6yAeT OCYLeCTBAEHO OTAeNeHue, 3aBUCUT OT
CnefyoLWmx napaMeTpoB: paboyero JaBneHUs cenaparopa, BPeMeHU
npebbIBaHUS XMAKOCTM BHYTPMW annapara 1 TMuna notoka marepuana.
TypOyneHTHbIA NOTOK 06bIYHO NpeanonaraeT o6pasoBaHme Ny3bipen,
KOTOpble MOAHMMAIOTCA BBEPX, YTO YCKOPSET MpoLecc, B TO BpPeMs
KaK laMWHapHbIA MOTOK 06pa3yeT 3Ha4YMTe/IbHO MEHbLUee Konuye-
CTBO My3bIpeil.

Heobxoanmoe Bpems yaepXXMBaHUSA XXUAKOCTU B annapaTe 06biy-
HO cOCTaBfAeT NATb MUHYT. [py 3TOM B [BYX(a3HbIX HedTerasoBbixX
cenapaTopax He(hTAHOI ras NoOAHNUMAETCS BBEPX, a Cbipast HePTb CTe-
KaeT B PacrosioXXeHHbI BHU3Y YCTPOMCTBA cocys,. B TpexdasHbix ce-
napaTtopax ras TOXe MoAHUMAaeTcs BBepX, HO BHU3 CTeKaeT CBOOOA-
Has BOAQ, B TO BPeMs KakK He(hTb cobmpaeTcs B LieHTpe cocyfa.

OCHOBHbIe TPeboBaHNSA K KOHCTPYKLUK

Cenapatop HeqTerasoBblii JOMKEH:
 OCYLLECTBNATL NEPBUYHOE OTAENEHUNE XULKNX YINEBOLOPOAOB
OT rasa.
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» OTAenaTb 60/bLIYIO YacTb XUAKOCTU Moc/e hasbl NepBUYHOrO
OTZeNeHus.

* Mpon3BoanTL fanbHeiillee OTAeNeHWe NyTeM yaaneHns pacTBo-
PEHHOr0 rasa 13 akKyMy/MpoBaHHOW YKNAKOCTU.

* Bbinyckartb OTAe/NeHHble ra3 n XXUAKoCTb U3 CoCyaa, NpesoTepa-
Las BTOPMYHOE NonafaHne Kak rasa B XXWAKOCTb, TaK U XWUAKOCTW B
ras.

* PaccevBatb 3HEPrUI0 ABUXKEHWNA ra3a U XUAKOCTU.

» OTperynmpoBaTtb TaKyk CKOPOCTb MOCTYMN/IEHUS MaTepuana,
4TOObI 06eCneYnTb rPaBUTALMOHHYIO Cerperaumio 1 CoCTOsHNE pas-
HOBECUSA XWMAKOCTU U rasa.

* MUHMMM3poBaTb TYpOYNEHTHOCTL B CEKLMK annapara, B KOTo-
PO HaxoAMTCA ras.

* ACKNIOUNTb BEPOATHOCTL MOBTOPHOrO MonafaHua XuaKocT B
ras.

* AKKYMY/IMpOBaTb MEHY 1 KOHTPONMPOBaTh ee 06pasoBaHme.

* PacrionaraTb CnyckoBbIMW naTpybkamy Ans rasa u KUAKOCTU C
npubopamn KOHTPONA 3a4aHHOro paboyero AasneHns v ypoBHSA XUJ-
KOCTMW.

» CopacbiBaTb M30bITOYHOE AaB/IEHME MPY HEUCTPABHOCTAX.

» lomkeH pacnonaraTb BCeEM HEO6XOAMMbIM 060pyA0BaHMEM, MO-
3BOJIAIOLLMM OCYLLLECTB/IATL KOHTPO/b 3a NMPOLECCOM.

» ObecneyvBatb BbIBOJ TBEpPAbIX BelLlecTB (Mecka, rpasv), ecnu
marepuvian CofepXuT nprvMecu.

8.1. OnuncaHmMe TEXHO/IOMMYECKOTO Yy3/1a

MogenupyeTca TUMWYHBIA cenapaTop ANA pasfenieHns napoXxus-
KOCTHOW CMecy Ha rasoobpasHyto 1 KMAKYH (asbl.

Cxema TexHOM0rM4ecKoro y3na npegcrasfeHa Ha puc. 8.1

XonogHas 6yTaH-rekcaHoBas CMecb MOAAeTCA B MacfsHbIA Te-
NN006MEHHWK, TAe NPOUCXOANT ee NpeABapuUTeNIbHbIA Harpes nepeg
noctynneHnem B cenapatop. CenapaTop faeT BO3MOXXHOCTb pas3fe-



BbIMyCKHas Tpy6a and  GblenipoCbaviHoe
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reHepaTop OCHOBaHMe

LEHTAa/I VHOE KperyeHiie MPOCTPAHC TBEHHaS

chTa ““6e3 MHCTPYMeHTOB"

PerynpoBaHve yrna

BbIMyCKHas Tpyba
[/ OTOPOLLEHHOTO

npoayKTa

pasrpy304HbIii
Kynori

OnopHas pava

BEpXHEe CWoBOe
KOmeco “6e3
VHCTPYMEHTOB

MPY>K/Hb

H/DKHEE CIOBOE
Koneco "'oe3
VHCTPYMEHTOB”
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Puc. 8.1. Cxema y3na cenapvposaHus



NNTb KOMMOHEHTbI MapoXMAKOCTHON CMecn 3a CUeT McrapeHus npu
MOHUXXEHWUN AaBNEHNS B OCHOBHOM GO/ee NErkor 0 KOMMNOHEHTa cMe-
cu. Mapbl OTBOAATCA C Bepxa cenapatopa Yepe3 KnamnaH perynstopa
AaBeHns, axunakas dasa - ¢ HM3a yepes KnanaH perynsTopa ypoBHS.

8.2. TpunHUKUNbI yrnpasieHnn

XonofHas 6yTaH-rekcaHoOBas CMeCb MoJaeTcs B Ten/I00OMeHHUK
T-1, rge oHa HarpeBaeTCcs NOTOKOM TenjoHocuTensa (ropsyero macna
nnu apyroro HegpTenpoaykra). Pacxof cMecy B TeM/I00OMeHHMK Moj-
fepxusaet perynatop NMKC-100, knanaH KOTOPOro pacrosioXeH Ha
Tpy60onpoBoge nojayn cMecu u3 TennoobmMeHHKKa B cenapatop C-1.
Jatunk T1A-300 KOHTpONMPYET TeMMepaTy py cMecu Ha Bxofe B T-1.
aHanmsatop AXK-600 - cogepxxaHue byTaHa B UCXOAHOW CMeCH.

Temnepatypy CMecu Ha Bbixofe u3 T-1 perynupyet npubop
| IKC-301 KoTopbIil ynpaBnseT pacxolom Ten/I0HOCUTENS B TEMNO-
06MEHHMK.

MoporpeTas cMechb nojgaetca B cenaparop C-1, rae oHa pasfens-
eTca Ha nap (rasbl) Y XXULKOCTb.

["a3bl BbIBOAUTCA 4Yepe3 BEPXHIOK 4acTb cenaparopa. Peryndartop
P1AC-220 nopnepxusaet gasneHve B C-1 ¢ NOMOLLLIO KnanaHa Ha
Tpybonposoge oTBofa rasos. Jatumk HK.-120 namepser pacxopg ra-
308, aHanm3atop A1K-520 KOHTpONMpyeT cogepxxaHue byTaHa B raso-
BOW (hase.

Xunpkasa hasa O0TBOAMTCA CaMOTEKOM Yepes [LHO cenaparopa no
Tpy60npoBoay, Ha KOTOPOM PacnosfioxxeH knanaH perynatopa bIKC-
410, noffepXUBaKOLLEro 3afaHHbI YPOBEHb XXUAKOro MpojykTa B
cenapatope. Aatumk T1K-310 KOHTpoONMpYyeT TeMrnepaTypy B cenapa-
Tope, gaTumk MK-110 - pacxop XULKOCTU U3 cenaparTopa, aHanusa-
Top A1K-510 - cogepxaHue 6yTaHa B XXMAKOR (hase.

Mpn BbIXOLE OCHOBHbIX NEpPeMeHHbIX MpoLecca 3a rpaHuLbl pa-
6o4ero gnanasoHa cpabatbiBaeT nNpegynpeanTebHas Uav aBapuiiHas
CUrHanmnsayms.
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[ns aBapuitHoro cbpocy faBneHus Ha cenapatope C-1 ycTa-
HOB/IeH MpefoXpaHUTeNlbHbIN KnanaH C peryavpyemMoi 3aiBuiKKoin
11(*-010 Ha 6ainace. Mpepo\paHuTensHs,ii KnanaH 0TKpbIBaeTCcs npu
faBneHun 3 Kr/cm2

8.3. MN3mepaemble U ynpaBndaloLwmne nepeMeHHble
TEXHO/IOMMYECKOro y3,La u ux 3Ha4eHUss B HOPMasibHOM

Peknme paboThbl

8.3.1. MN3mepsae\lbk nepemeHHble (JaTUnKK)

No 3HaueHve B
MOV N3mepsieMasi GepeMeHHast EanHnua HOPMA/TbHOM
(Tar) M3MEPEHNA PeXUIME
A1A-500 CopepxkaHue GyTaHa B Cb|pbe % Macc. 37,00
A17-510 CopepxaHue 6yTaHa B HKHEM % Macc. 26,79

npogykTe cenapaglpa £_]
Al1A-520 CopgeprkaHue byTaHa B BEPXHEM % Macc. 77.25
npogykre cernapalQpa ¢ -1
P1A-110  Pacxop HVKHEro NpoAyKTa ui3 M3y 15,95
cenaparopa C-1
P1A-120  Pacxof BepxHero npoaykra u3 HM3Y 1365,73
cenaparopa C-1
P1AC-100 Pacxop 6yTaH-re”caHoaoi M3y 20,00
cmecu B cenapatOp c_|
bIAC-410 YpoBeHb »WAKoN (hasbl B C -1 % 50,00
P1AC-220 [OasneHve B cenpatope C-1 Kr/cm2 1,00
T14-300 Temnepatypa xo"0gHIOcbIpbA °c 20,00
B TEMN/1I006MeHHMK y.1
T14-310 Temnepatypa B Cenapatope C-1 °C 48,64
TIAC-301 Temnepatypa HalpetOr0 cbipbst °C 75,50

nocre TensI006MeHHMKa Y . |
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8.3.2. AHas0roBble yrnpasnswoLWwme napameTpbl (Perynsaropbl)

No
no3uummn
(Tar)
P>XC-HOO

HC-010
HC-100
HC-220
HC-410

blAC-410
P14C-200
T14C-301

Nivis
Kntova
(Tar)

BY-100

BY-220
BY-410
HY-001
HY-002

HY-003

Perynunpyemas
nepemeHHast

Pacxop, 6yTaH-rekcaHOBOM
cmecy B cenapatop C-1
PyuHas 3a[B/KKa Ha bavinace
npeoxpaHnT KnanaHa Ha C-1
PyuHas 3aaBvKKa Ha 6alinace
KnanaHa perynatopa P1AC-100

PyuHas 3aBMXKa Ha Galinace
KnanaHa perynsaropa P1AC-220

PyuHas 3afiB/KKa Ha Gainace
KnanaHa perynsatopa bIAC-410

YpOBEHb UKo hasbl B C-1
[JasneHve B cenapatope C-1
TemnepaTtypa HarpeToro Cbipbs
nocsne TensoobmMeHHuKa T-1

8.3.3. AuckpeTHble ynpaBnsoLimMe napameTpsbl \

Bbixoz

Ha Kfia-

naH (%)
50,0
0.0
0,0
0,0
0,0

50.0
50.0
50,0

(onepatopckue Knoum)

O6opyaosaHue / HasHaueHme

Pexxum

ynpas-
NEHVS
ABTO

PyuH.

PyuH.
PyuH.
PyuH.

ABTO
ABTO
ABTO

Ortcekartenun KnanaHa perynaropa pacxoga PY-100

OTcekarenu KnanaHa perynaropa gaeneHus PY-220
Ortcekartenn KnanaHa perynsaropa yposHs 12Y-410

OTcekate/b Ha JIMHWAK MOJAYM Chipbs Ha YCTaHOBKY
OrtcekaTe/b Ha IMHUW ApeHaxka 13

cenapatopa C-1
Bo3ayLwHuk cenapartopa C-1

136

Twn
perynm-
POB.
JToK

Jlok
Jlok
Jlok

Mono-
eHue
Ktova

OTKP

OTKP
OTKP
OTKP
3AKP

3AKP



8.4. CTaHpapTHbIe Npouesypbl

K uucny ctaHgapTHbIX Npoueayp B TpeHaxepHou mogenn «Ce-
naparop» OTHOCATCA «XONOAHbINA CTapT» U «HOpMasibHbIi OCTAHOBY.
Crpaterus geicTeuili onepatopa M nogpobHas nocnegoBatebHOCTb
onepauuii NpuBeAeHbl HUXE.

8.4.1. XonogHslin cTapT

O6uw e 3ameyaHus.

Llenb ynpa>kHeHUsi «X0N0AHbIA CTapT» - HayuYMTbCA NOCNef0Ba-
TeNbHOCTU AeNCTBUI, HEO6XOAMMbBIX ANs 6e30MacHOro U NpaBu/bHO-
ro nycka ysna cenapmpoBaHus.

Mpeanonaraetcs, 4To Heob6xoaumoe 060pyAOBaHWE A0 W MOcCne
y3na cenapupoBaHus (T.e. BbIlLe W HWKE ero Nno TeXHONOrn4yecKon
LIeNMOYKe) roToBO K MYCKY W BCe 3HEpreTUyYecKne CUCTEMbl HaXOAATCA
B paboyem COCTOSIHUWN.

MpeanonaraeTca TakXke, YTO ClefytowmMe CUCTEMbI, KOTOpbIE He
MOZENNPYIOTCH B TPeHaXKepe, Haxo4ATCA B COCTOSHUM TFOTOBHOCTU
AN nycka:

1 O6opypfoBaHue o8 Nofavn X0/04HOW CMecu

2. O6opypoBaHue A1 NOLFOTOBKN ¥ NOAaYu TENOHOCUT et BTe-
N1006MeHHUK T-1.

3. EMKOCTM npuema rasa v >XMAKOCTU U3 cenapaTopa.

4. 3aBoACKME CUCTEMbI 0OLLEro Ha3HaYeHus:

- 3aBO/CKOW 1 NpuBOpPHbLIV BO3AYX;

ApeHaxHaa v (hakenbHasa CUCTEMbI,

- CUCTema MHepTHOro rasa;

- CUCTemMa BEHTUALUN.

OnepaTop [O/MKeH OblTb YBEPEH, 4YTO BCE M3 MepevnCeHHbIX
HVKe NpesnyCKOoBbIX Onepauunii BbINOMHEHbI U 060pYA0BaHNE rOTOBO
K Havyany nycka.
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Mpeanyckosble onepaymu:

1. MpoBepKa NyCKOBOW CXeMbl N yaaneHune 3arfyLlek.

2. MNMpoBepka NpoxoAnMMOCTX TPyO6OMPOBOAOB MO BCE TEXHOMO-
FMYecKon Lienoyke ¢ 06a3aTe/lbHbIM KOHTPO/IEM HaMyuuna [aBleHus.

3. MNpuem Ha ycTaHoBKY Bo3ayxa KW 1 TeXHOMNOrM4eckoro Bos-
Jyxa, ropsiyero macna.

4. MoparoToBKa K paboTe CUCTEMbI BEHTUASALMMN.

5. MNMoBepka 1 BKOYeHME B paboTy npubopos KU (Bce peryns-
TOPbI JO/HKHbLI HAXOAMTHCA B PYYHOM PexuMe C 3aKpbITbIMU perynm-
pYOLWMMUK KnanaHamm).

6. YBeAOM/IEHME O Ha4yane MyCcKa NepcoHana BCEX CMYXO, CBS3aH-
HbIX C paboToN cenapartopa.

Hwvxe onucbiBaeTcA npoueaypa nycka, T.e. NocnefoBaTe/bHOCTb
[eiicTBMIA onepaTopa Npu BBeAeHUN B paboTy y3na cenapupoBaHus.

Mpouepypa:

1 OTKpbITb oTCeKaTens HY-001 Ha NUHWWM XONOAHON GyTaH-rek-
CaHOBOW CMEeCU K Tenn006mMeHHuKy T-1.

2. OTKpbITb 0TCeKaTenn BY-100, BY-220. BY-410 Ha KnanaHHbIX
cbopkax y knanaHos perynstopos PXXC-HOO, P1AC-220, bIAC-410
COOTBETCTBEHHO. Y6eauTbCs, UTO 3aBVKKM Ha bainacax perynupy-
IOLLMX KanaHoB 3aKpPbITbl.

3. 3agaTtb ona peryndtopa AasneHus B cenapatope P1AC-220
yctaBky 0.8 Kr/cM2 1 nepeBecTv Pperynstop B aBTOMaTUYECKWiA
PEXMM.

4. 3apatb gna perynaropa pacxoga cmecn P1AC-100 ycrasky 10,0
m3yac 1 nepeBecTU PerynsaTop B aBTOMaTUYECKNIA PEXUM.

5. Korga B cenaparope nosBUTCA XWAKOCTb, MEpPeBecTn peryns-
TOp YpoBHSA 1/TIKC-410 B aBTOMaTMUYECKUIA PeXXUM C ycTaBKoW 50%.

6. BpyuHylo oTKpbITb KnanaH perynatopa TLUC-30! Ha nuHun
nojauv TennoHocutend B T-1 Tak, yto6bl MONYYUTb TEMMepaTypy
CMecKn Ha Bxoge B cenapartop 75,5°C.

7. MepeBectn perynatop TLUC-301 B aBTOMAaTUYECKUIA PEXUM.

8.MopgHATL gaBneHue B cenapatope C-1. yBenmMymB yCTaBKy pery-
naropa gasneHus P1AC-220 go Hopwmbl (1,0 Kr/cm2).
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9. lNMocTeneHHO yBeNMYMBaTL pPacxoj CMecu B cemaparop, nsme-
HAA ycTaBKy perynsatopa MKC 100. [loBeCcTu yCTaBKy Ha pacxof [0
Hopmbl 20,0 m74ac.

10. KoHTponupoBaTh BCce n3MepsemMble BenndnHbl. Korga npouecc
YCTaHOBMWTCH, MPOBEPUTL MOKasaHWa aHanusatopos AlA-510 n AlH-
520. Y6eauTbcs, 4TO cenapaTtop paboTaeT AO/MHKHbIM 06pasoM (r.e.
NPOAYKTbl COOTBETCTBYHOT CreUntpmKaymam).

8.4.2. HopMmasbHbIil OCTaHOB

O6uw e 3ameyaHus.

Llens ynpa>k HeHUsi «HopmasibHbIA OCTaHOB» —N3y4nTb HEO6XO-
AUMYIO NocnefoBaTeNbHOCTb AeCTBUIA ANS NPaBUIbHOro 1 6esonac-
HOro OTKNHOYEHUS cenapaTopa.

MonHas OCTaHOBKa y3/a CenapupoBaHUsi MPOM3BOAUTCA 00bIY-
HO A1 MPOBeLEeHNs PeMOHTa OCHOBHOIO 060pyA0BaHWA UMW B CUNy
NPOVN3BOACTBEHHON HEOOXOAUMOCTMW.

Mepen Hayanom oCTaHOBa HEOOXOAUMO COOOLLMTbL OmepaTopam
YCTaHOBOK, CBfi3aHHbIX C paboToi cenapaTopa, 0 TOM, YTO cenaparop
OyLeT OCTaHOB/IEH.

Mpouenypa.

1 MepeBecTun perynatop pacxofa cbipbs BXXC-KOO B py4Holi pe-
XXMM U MOCTENEHHO YMeHbLUaTh nojady Cbipbs A0 HYNA, NPUKPbIBas
KnanaH.

2. MepesecTn perynatop temnepatypbl 012.0301 B py4HOW pe-
XXMM U 3aKpbITb KnanaH.

3. MepeBecTn perynatop ypoBHs bl12.C-410 B pyyHO pexum K
OTKPbITb KnanaH Ha 10—20%. 4yTo6bl BbIBECTU XUAKYHO (Dasy 3a cueT
N36bITOYHOrO AaBneHus B C-1.

4. Korpa ypoBeHb ugkoctn B C-1 noHusutca go 5-10%, 3a-
KpbITb KnanaH perynatopa yposHs bIKC-410. peHnpoBaTb 0CTaToK
XNAKOCTU, OTKPbIB oTcekarens HY-002 Ha nuHum gpeHaxka. Korpa
cernaparop onycrTeeT, 3aKpbITb 0TCekaTens 11Y-002.
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5. MepesecTtu perynatop PLUC-220 B py4HOii pexxum. C6pocUThb
faBneHue n3 C-1, OTKpbIB KnanaH perynaropa. Korga gaeneHue no-
HU3NTCA, 3aKPbITb KnanaH.

6. 3akpbiTb oTcekaTens HY-001 Ha nuHun cbipbs. BY-100, BY-
220 n BY-410 y perynvpytoLwmx KnanaHos.

7. 3aKpbITb OTCeYHbIe 3aABMXKN BY-100, BY-220 n BY-410 y pe-
rYNMPYIOLLMX KNanaHoB Ha KnanaHHbIX coopkax.

8. Mo mepe ocTbiBaHUA napos B cenapatope C-1 BO3MOXHa UX
4yacTUYHasa KoHAeHcauus. 310 6yAeT NPOSABAATLCA B MOABMEHUN XUNL-
KOCTW B cenapatope (gatyumk /113C-410). Mpwn aTtom B cenapartope
BO3HUKHET paspexeHue.

9. Ana BblAaBNMBaHUA KOHAeHcaTa M3 cenapartopa Crefyet OT-
KpbITb BO3AYWHNK HY-003 Ha C1 (4T0Obl BLIPOBHATL [LaBNEHWUE) ”
NnepuoAnYecKN ApeHNpoBaTh XUAKOCTb, OTKPbIBaA U 3aKpbiBas OTCe-
katens HY-002 Ha nMHUK gpeHaxa.

¥Y3en cenapvpoBaHus OCTaHOB/EH M FOTOB /19 MOATOTOBKN K Te-
X06CNY>KMBaHMIO UM PEMOHTY 06opyfoBaHusa. Onepauuy no noaro-
TOBKe cemapaTopa K PEMOHTY B TPEHaxepe He mogenupyrotca. Ha
peasibHON YyCTaHOBKE OHMW [O0/DKHbI BbIMNOMHATLCA B COOTBETCTBUM C
[eCTBYIOWNMY Ha MPesnpuUaTUN UHCTPYKLUAMM.

8.5. TpeHNpPOBOYHbIE yNpaXKHeHUA

[ns KaXAoro M3 OnmcaHHbIX HWXKe YNpaxXHeHWn B pasgen «Ha-
6/110eHNs» BK/OYEHbl Hanbosiee 3aMeTHble W3MeHeHUs, KOoTopble
BO3HMKAIOT MPW HapyLLEHWN HOPMasIbHOW PaboTbl TEXHOIOTMYECKOTO
y3na.

8.5.1. ¥YnpaxHeHue 1- lNMpekpalleHre nogadn cbipbs B T-1.

Llenb ynpa>kHeHuna. HayumTb onepaTtopa pacnosHasaTtb 3Ty aBa-
PUIO MO U3MEHEHWAM MOKa3aHWn NPUBOPOB 1 BbINOIHATL HEO6XOAM-
Mble AeliCTBUA NS NPOBeAeHUs npoLeaypbl OCTaHOBA.
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OnucaHve cuTyauun. YCcTaHoBKa (DYHKLVOHMPYET B HOPMab-
HOM pexxrMe, Korja BHe3arnHo MnpekpaLlaeTcs nogaya Cbipbs.

MpusHakn. ByayT MeTb MeCTO CnefyoLLne N3MeHeHns:

1 Pacxof cbippd B C-1 (BXXKC-KKO) ynaget go Hynsa. Knanad
BY-HOO nonHoCTLI0 OTKPOETCA.

2. Temneparypa Harpesa B T-1 (T>KC301) HayHeT yBeM4mBaThb-
cs, 1 perynaTtop 3akpoet knanad TY301 Ha nMHUKX nogaym TensioHo-
cutena BT-1.

3. ¥YpoBeHb B C-1 (bIAC-410) ymeHblINTCA. Perynatop 3akpoet
knanaH CY-410, yto6bl nogaepXaTb YPOBEHb.

4. Pacxopf »ugkoctn n3 C-1 (TIK-110) ymeHbLWINTCA [0 HYNS.

5. fasnexve B C-1 (PLU.C-220) ymeHbwnTCA. YTO6LI MOALEpXaTb
[JaBneHune, perynsatop 3akpoet KnanaH PY-220 Ha TMHUKM 0TBOAA rasa.

6. Pacxog raza us C-1 (M11-120) yMeHbLUMTCA A0 HYNA.

Tpebyemble peiicTeuA. Korga nofaya cbipbsi K cenapatopy npe-
KpaLlaeTcs, He06X04MMO OCTaHOBUTbL TEXHONOTMYECKUIA Y3en.

Mpouenypa.

Onpegenvs NpUYMHY HapyLUeHWs peXxuma, orneparop AO/HKEH CO-
06LMTb O MpPeKpaLLeHUN NOJAYN CbipbA M Ha4yaTb OCTAHOB TEXHO/O0-
rMYeckoro ysna. Npy 3TOM HYXXHO CnefoBaTb MpoLeAype HopMasb-
HOr0 0CTaHOBa, OMUCAHHOW BbILLE.

8.5.2. YnpaxHeHne 2 —OTKa3 K/anaHa perynsatopa pacxoja cbipbs
PLLIC-100 B nonoxeHnn 3AKPbIT

Llens ynpa>kHeHuda. Pacno3HaBaHne 0TKa3a KnanaHa perynstopa
Ha IMHWUW nojaun cbipbsa B cenapatop C-1 no ero nocneacTsuam, us-
yUYeHue NpaBUIbHbIX AENCTBUIA B TaKOW CUTyaL .

OnuncaHue cuTyauun. Cenapatop pabotaeT B HOpMasbHOM pe-
XUMe. KOrfa KnanaH perynaropa Ha /IMHUM Nojayun Cbipbs B cenapa-
Top C-1 BHe3anHo 3akpbiBaeTCs.

MpusHakn. byoyT nMeTb MeCTO cnefytoLine N3MeHeHus:

1 Pacxog cbipbd B C-1 (BXKC-HOO) pe3ko nagaeT Ao Hyns.
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2. Temneparty pa Harpesa B T-1 (T1AC-301) HauHeT yBeNMUYnBaTb-
ca. PerynaTtop 3akpoet knanaH TY-301 Ha AVHWW Nojayn TenaoHo-
cutensa B T-1.

3. YposeHb B C-1 (bIAC-410) ymeHbwnNTCA. Perynatop 3akpoet
KnanaH bY-410. 4To6bl NogaepXXaTb YPOBEHb.

4. Pacxop xxupkoctn n3z C-1 (P14-1 10) ymeHbLUNTCA SO HYNA.

5. NaBneHune B C-1 (P1AC-220) ymeHbLINTCS. UTOOLI NOAAepXKaTb
[laBfieHune, perynsaTop 3akpoet knanaH PY-220 Ha nMHUK 0TBOAA rasa.

6. Pacxop rasa un3 C-1 (P1K-120) ynaget Jo Hyns.

Tpebyemble fenicTBuA. Korga knanaH Ha Tpybonposoge nojayu
HarpeToro Cbipbsi B Cenaparop 0TKasbiBaeT B nonoxeHun 3AKPLIT,
HeobX0AMMO BOCCTAHOBUTL Mojady Cbipbs MO Gaiinacy KnanaHHOW
COopKM.

Mpouenypa.

Onpegenns NpUYNHY HapyLLEHUsA, onepaTop AO/DKEH BbIMOHUTD
cnegyrowme aeicTems:

1 Otceub HencnpaBHbIil kKnanaH PY-100 perynstopa PM3C-HOO,
3aKpbIB oTcekaTenn BY-100.

2. MefneHHO OTKpbIBas 3aaBuxKy HC-100 Ha 6aiinace KnanaH-
HOl COOPKM, BEPHYTbL nofayy cbipbsi K Hopme 20,0 m34y. Pacxog cbl-
pbf KOHTPONMPOBATbL MO MokKasaHuAM gatynka P1AC-100.

HopMasbHbIA pexxum paboThbl y3n1a cenapupoBaHns MOCTENEHHO
BOCCTaHOBUTCS.

Ha peanbHOM NpoOM3BOACTBE HEOOXOAMMO COOBLLMUTL O HEMCMpaB-
HOCTW KnanaHa perynaropa B cny>xéy KUIM n A,

8.5.3. YnpaxHeHue 3 - OTKa3 K/anaHa peryssaropa ypoBHs
bLLIC-410 B nonoxxeHnn OTKPbIT

Llens ynpa>kHeHusa. PacnosHaBaHWe 0TKasa KfanaHa perynsaropa
Ha NIMHWM 0TBOJA >XMAKOCTU K3 cemaparopa Mo ero rnocneicTeuaMm,
N3y4yeHne NpaBuUbHbIX AEACTBWIA B TAKOW CUTYyaLUN.

Onucanne cuTyauunu. CenapaTop paboTaeT B HOpPManbHOM pe-
KMMe, Korja MOTOK XWAKOCTU M3 HMXKHEW vacTu cenapaTopa C-1
BHe3arnHo yBenn4usaeTcs.
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Mpu3Haku. byoyT MeTb MECTO ClieAytoLne N3MeHeHNs:

1 Pacxop »ungkoctn n3 C-1 (F1R-110) ysennumrcs.

2. YposeHb B C-1 (L1RC-410) ymeHbLUMTCA.

3. CpaboTaeT curHanusauma no H1U3KoMy yposHio B C-1

4. TIpn NOHMXXEHUWN YPOBHSA [0 HYNA MPOU30AAET «NMPOCKOK» rasa
C HM3a cenapartopa.

Tpebyemble feiicTBuA. Korga knanaH Ha Tpy6onpoBofe 0TBoga
Xugkoctn mu3 cenaparopa C-1 oTkasbiBaeT B nonoxeHun OTKPbBIT,
HeobX04MMO BOCCTAHOBWUTb YPOBEHb XWAKOCTU, YTOObI NpeaoTepa-
TUTb «MPOCKOK» rasa ¢ HM3a C-1. 3aTem cnefyeT nepeiitu Ha OTBOS,
XMAKOCTKM No 6arinacy KnanaHHOW CO0PKW.

Mpoueaypa.

Onpegenus NPUUYNHY HapyLLeHWUs peXxuma, onepaTop AO/DKEH Bbl-
MOMIHUTbL CNefytoLune 4enCcTBUS:

1 OTceub HemcnpaBHbIn KnanaH LV-410 perynstopa L1RC-410.
[ns 3Toro Hy>KHO 3aKpbITb oTcekatenu BV-410.

2. Korga ypoBeHb B cenapartope MnoBbICUTCA A0 HopMbl 50%, OT-
KpbITb 3a4BWKKY HC-410 Ha 6aiinace KnanaHHON c60pKM Tak, YTOGLI
BEPHYTb OTBOJ, XXNAKOCTN K HopMe (15,95 mMYu). Pacxof KOHTPOMpoO-
BaTb Mo nokasaHuam gartymka FIR-110.

HopmanbHbIil pexxum paboTbl y3fia cenapupoBaHMs MOCTEMEHHO
BOCCTaHOBMUTCA.

Ha peanbHOM npon3BOACTBE HEOOXOAUMO COOOLWMTL O HEMCPaB-
HOCTW KranaHa perynaropa B cnyxoy KUM n A.

8.5.4. YnpaxHeHue 4 - OTKa3 K/anaHa perynatopa ypoBHS
LIRC-410 B nonoxeHun 3AKPbIT

Llens ynpa>kHeHuna. Pacrno3HaBaHWe 0TKa3a K/anaHa perynstopa
Ha NIMHUM O0TBOJA >KMUAKOCTU U3 cenaparopa no ero nocniefcTBusM,
n3yyeHue NpaBUIbHbIX AEeACTBUIA B TaKOW CUTYaL MU,

Onwucanune cuTyauumn. Cenapatop paboTaeT B HOPMaSbHOM pe-
XUMe, Korja noTOK >XXWUAKOCTM U3 HWKHEe 4yacTtu cenapaTtopa C-1
BHe3arnHo npekpallaeTca 13-3a 0TKasa KnanaHa.
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Mpu3Haku. bygyT MMeTb MecTo CnefyroLne N3MeHeHNs:

1 Pacxop xungkoctn us C-1 (bW bl 10) ynageT o Hyns.

2. YposeHb BC-1 (1/14C-410) ysennumrcs.

3. CpaboTaeT curHaamM3aLus no BbICOKOMY YPOBHKO B cenaparope
C-1.

Tpebyemble geiicTBusA. Korga knanaH Ha Tpybonposoge 0TBOAa
Xugkoctn us cenaparopa C-1 oTkasbiBaeT B nonoxeHun 3AKPbIT,
Heo6X04MMO ObICTPO BOCCTaHOBWUTbL OTBOJ MO 6Gaiinacy KnanaHHOM
COOpKM, He fonycKas BO3MOXHOIO MeperosiHeHns cenaparopa.

Mpouenypa.

Onpegenus MPUUYNHY HapyLLEeHUs pexunmMa, onepaTop AO/HDKEH Bbl-
NOMHUTL CRefytowme feincTBus:

1 OTceub HeucnpasHbl KnanaH TY-410 perynatopa bIKC-410.
[nsa 3TOro Hy>XXHO 3aKpbITb oTCcekaTenn BY-410.

2. OTKpbITb 3a4BMKKY HC-410 Ha 6aiinace knanaHHOW cO0OpPKw,
4TOObI NMOHM3NTL YPOBEHb A0 50%. YpoBEHb KOHTPONNPOBATL MO MO-
KasaHuaMm gatymka 114C-410.

3. OTperynupoBaTb MONMOXeHMe 3aABMKKM HC-410 Ha 6alinace
KnanaHHOM c60pKM Tak, 4TO6bl BepHYTb OTBOZ XXUAKOCTU K HOpPMeE
(15,95 mYuac). Pacxof, KOHTpPOAMpoBaTb MO MOKa3aHUSAM [aTynka
bLU-TTO.

HopmanbHbIiA pexkum paboTbl y3/1a cenapupoBaHus NOCTENeHHO
BOCCTaHOBUTCH.

Ha peanbHOM Npomn3BoACcTBE HEOOXOAUMO COOOLMTL O HEUCMPAB-
HOCTW KnanaHa perynsatopa B cnyxoy KM n A.

8.5.5. YnpaxHeHune 5—0TKa3 K/anaHa perynsatopa Las/ieHus
PH*C*22<) B nonoxeHnn OTKPbIT

Llesbynpa><kHeHunsa. Pacno3HaBaHWe 0TKasa KnanaHa perynaropa
Ha IMHWM OTBOJA rasa W3 cenaparopa Mo ero nocneAcTeusam, Usyde-
HMe NpPaBW/bHbIX AEACTBUI B TAKOW CUTyaLUW.

OnucaHve cuTyauumn. Cenapatop paboTaer B HOPMaJbHOM pe-
XXMMe, KOrja BHe3arnHo OTKPbIBaeTCA KnanaH perynsatopa [asieHus
Ha /IMHWUN 0TBOJA rasa.
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Mpu3Haku. bByayT MMeTb MECTO CnefytoLine N3MeHeHUs:

1 OaeneHue B C-1 (PIRC-220) yMeHbLUMTCS.

2. Pacxop rasa un3 C-1 (FIR-120) yBenmuntcs.

3. YposeHb B C-1 (LIRC-410) ymeHbLUNTCS, a 3aTEM BO3BpPaTUTCH
K HOpMe.

4. Pacxog xugkoct n3 C-1 (FIR-110) ymeHbLINTCH.

5. Temnepatypa B cenapatope (TIR-3 10) yMeHbLUNTCH.

6. CogepxxaHue byTtaHa B raze (AIR-520) yBenuumtcs.

7. CopepxxaHue 6yTaHa B XXuakoctn (AIR-510) ymeHbLINTCA.

Tpebyemble geiicTBua. Korga knanaH Ha TpybonpoBoge oTBoda
rasa ns C-1 otkasbiBaeT B nosioxeHun OTKPbBIT, B cenapatope pesko
najaeT AaeneHune. 3TO NPUBOAUT K U3MEHEHWIO YC/IOBUIA 1CMapeHuns
N HapyLIEHUO YMCTOTbl pasgeneHns cmecu. Heobxofumo 6bICTpo
BOCCTAHOBWUTb HOpManbHOe fAasfieHne B C-1, nepeiigs Ha OTBOZ rasa
no 6arinacy KnamnaHHOW COOPKW.

Mpoueaypa.

Onpeaenne NPUYNHY HapyLLeHUs pexunmMa, onepaTop AO/HKEH Bbl-
NOMHUTL CRefytoume LencTBus:

1 OTceyb HemcnpasHbll KnanaH PV-220 perynstopa PIRC-220.
[na 3TOro Hy>XHo 3aKpbITb oTceKarenn BV-220.

2. MocTeneHHO OTKPbITb 3aaBkKy HC-220 Ha 6aiinace KnanaH-
HON COOpPKM Tak, YTOObI BepHYTb OTBOA MNapoB K Hopme (1365,73
HM3Y) Npy HOpMasIbHOM [aBneHun 1Kr/cm2 Pacxof KOHTPOMpPOBaThb
no nokasaHuam gatymka FIR-120, gasneHue - no gatyunky PIRC-220.

HopmanbHbI peXkum paboTbl y3na cenapupoBaHUs MOCTENEHHO
BOCCTAHOBUTCA.

Ha peanbHOM Mpon3BOACTBE HEOOXOAMMO COOBLIUTL O HeMcnpas-
HOCTW KnanaHa perynatopa B cnyxéy KUM n A.

8.5.6. ¥YnpaxHeHue 6 —OTKa3 K/anaHa perynsropa faB/eHns
PIRC-220 B nonoxeHun 3AKPbIT

Llens ynpa>kHeHunsa. Pacno3HaBaHve 0TKasa KianaHa perynstopa
Ha IMHMW 0TBOAA MapOoB M3 cermapartopa Mo ero NocneACTBUAM, U3yye-
HMe NpaBWU/IbHbIX AEACTBWIA B TaKOM CUTYyaLUN.
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Onucauve cuTyauum. Cenapatop paboTaeT B HOpMa/IbHOM pe-
XXUMe, Korja noTok rasa ¢ Bepxa cenapatopa C-1 BHe3anHO npekpa-
LaeTcs.

MpusHaku. bByayT MMeTb MECTO CnefytoLine N3MEHEHNS:

1. Pacxog rasa us C-1 (FIR-120) ynageT Lo Hyns.

2. OaBneHue B C-1 (PJRC220) ysenuuutcs. [pu aasneHun
3 kr/cm2cpaboTaet MMK.

3. YposeHb B C-1 (L1RC-410) cnerka yBenumumutcs, 3aTeM BO3Bpa-
TUTCA K HOpMe.

4. Pacxog xuakoctn 3 C-1 (FIR-110) yBennumuTcs.

5. Pacxopg cbipbs B C-1 (FIRC-100) ymeHbwnTca, knanad FV-100
MOMIHOCTbK OTKPOETCS.

6. ConepxkaHue 6yTaHa B xmakoctu (AIR-510) yBennyumrcs.

Tpebyemble geiicTBMA. Korga knanaH Ha IMHWM OTBOfAa rasa u3
C-1 otkasbiBaeT B nonoxeHun 3AKPbIT, Heobxogmmo 6bICTPO BOC-
CTaHOBWTb OTBOA NapoB Mo 6ainacy KnanaHHOW COOPKK perynsatopa,
4yTobbl NPeAoTBPaTUTL 0TBOJ C HM3a C-1 60/bLLIOro KO/IMYecTBa He-
KOHAMLUMOHHOIO NPOAYKTa.

Mpoueaypa.

Onpegenvs NPUYNHY HapPYLLEHWUSA, ONEepaTop AO/MDKEH BbIMOMHUTL
cnegytowme aeincTeunsa:

1 OTceuyb HeucnpaBHbIA KnanaH PV-220 perynatopa PIRC-220.
[ns 3Toro Hy>KHO 3aKpbITb oTCeKatenu BV-220.

2. OTKpbITb 3a4BWKKY HC-220 Ha 6aiinace knanaHHOW C60pKM,
4yTOObI MOHN3UTHL fAasneHve Ao 1,0 kr/cm2. [laBneHre KOHTPOMPOBATbL
no nokasaHmam gatymka P1RC-220.

3. OtperynupoBaTb MosioXeHue 3aaBkkn HC-220 Ha 6alinace
KnanaHHol c60pKuM Tak, YTobbl BEpHYTb 0TBOJ rasa K Hopme (1365,73
HM3uac) npyv HopmasbHOM faBneHun 1,0 Kr/cm2 Pacxof KOHTpOu-
poBaTb MO MokasaHuAMm paTtumka FIR-120.

HopmanbHbIA pexxum paboTbl y3na cenapupoBaHUs NOCTENEHHO
BOCCTAHOBUTCA.

Ha peanbHOM Mpon3BOACTBE HEOOXOAMMO COOBLIUTL O HEMCNPaB-
HOCTUW KnanaHa perynstopa B cnyxo6y KM n A

146



8.5.7. YnpaxHeHne 7 —OTKa3 faTumKa perynsatopa ypoBHS
blIKC—110 Ha BepxHEM MoKasaH1n

Llenb ynpa>kHeHns. HayumTb onepatopa pacno3HaBaTb TaKoOM
0TKa3 npubopa Nno M3MeHeHUAM MNOoKa3aHWi AaTYMKOB U NPeanpuHu-
MaTb HeOOXOAMMble LeACTBUSA 415 BO3BPaTa K HOPMa/IbHOMY PeXUMY.

Onuncanne cuTyaunn. Cenapatop paboTaeT B HOpMalbHOM pe-
YXUMe. KOrja BHe3arnHo AaTyuK YPOBHSA B cemnapatope OTKa3blBaeT Ha
BEPXHEM MoOKasaHWW (3anunaet). Perynatop ypoBHS OTKPbIBAET Kia-
naH ¥ peasibHblli YPOBEHb YMEHbLUAETCS.

Mpu3Haku. byayT UMeTb MeCTO CnefyroLie N3MeHeHWs:

1 ¥YposeHb B C-1(gatunk blAC-410) pesko ysennuutcs go 100%
N pfanee He n3MeHuTcsa. KnanaH perynatopa ypoBHS MO/HOCTbIO OT-
KpoeTcs.

2. Pacxop xugkoctu n3z C-1 (bW CW10) yBennumtcs.

3. CpaboTaeT curHanmsaums no BeICOKOMY YPOBHIO B cenaparope
C-1.

4. T1pn MOHMXEHUW PeanbHOro YPOBHA [0 HyNA BO3MOXEH «Ipo-
CKOK» rasa C Hu3a cenaparopa.

Tpebyemble aeiicTBUA. Heobxoanumo 6bICTPO pacno3HaTb OTKa3
faTumka ypoBHs B C-1 1 BOCCTAHOBMUTL peasibHblli YPOBEHb, YTOObI
npeaoTBPaTUTb «MPOCKOK» rasa c Hm3a C-1

Mpouenypa.

Onpegenvs NpPUYNHY HapyLLEHUSA, ONepaTop LO/MKEH BbIMOMHUTL
cnegytowme fencTeus:

1 MepesecTn perynatop ypoBHs 14KC-410 B py4HOI peXxum u 3a-
KPbITb KnanaH, 4ToObl HabpaTb HOPManbHbI YPOBEHb B CcemapaTope.
Ha peanbHOl yCTaHOBKE KOHTPO/b YPOBHA B C-1 BeAeTcs no MecTy'.

2. OTKpbITb KnanaH bY-410 Ha NIMHWKN 0TBOAA XMAKOCTU Tak, YTO-
Obl pacxof 6bl1 630K K HopMe (15,95 M74). Pacxof KOHTPOAMpo-
BaTb MO NokasaHumam gatymka L -110.

HopManbHbI pexxuMm paboTbl y3na cenapupoBaHUsi MOCTENeHHO
BOCCTaHOBUTCA.
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Ha peanbHOM Npou3BOACTBE HEOOXOLMMO COOBLWNTL O HeUcnpas-
HOCTU faTumka B cnyx6y KWIM n ynpaBnsitb OTBOAOM >XMAKOCTM
M3 cernaparopa BPYYHYH, OPUEHTUPYACb MO MOKa3aHWAM [aTUYNKOB
BXXC-HO0, PXX-110 nTXX-120. Korga gatunk b>XC-410 6yget oT-
PEMOHTMPOBaH, MOXHO MEpPerTU Ha aBTOMaTMYeCKOe perynmpoBaHue
YPOBHS.

8.5.8. YnpaxHeHne 8 —/13MeHeHNe cocTaBa CbIpbA: yBeNUYeHne
COflepXKaHNs NIerKoro KOMMoHeHTa

Llenb ynpa>kHeHua. HayuuTb onepaTopa pacro3HaBaTtbh U3MeHe-
HWe cocTaBa CbIpbsi MO M3MEHEHMAM B MOKasaHWAX MpubopoB W Ha-
CTpavBaTb PeXuM B pacyeTe Ha ApYroi cocTas CblpbS.

OnucaHne cuTyauun. Cenapatop pabotaeT B HOpMasbHOM pe-
XWUMe, KOrga BHe3anHo MU3MEeHSIeTCA COCTaB CbipbfA: COLEpXKaHue ner-
KOro KomrnoHeHTa (byTaHa) B nocty natoleri B C-1 cmecy yBennymBsa-
etcd ¢ 37% po 50%.

MpusHakn. ByayT NMeTb MECTO CneAytoLmne N3MEHEHNS:

1 CopepxaHue 6yTaHa B cbipbe (AXK-500) yBenmuurcs.

2. Temnepatypa HarpeBa cmecn (TXXC-301) ymeHblwnTcs. Kna-
naH TY-301 nNoSIHOCTLIO OTKPOETCA.

3. OasneHne B C-1 (PXXC-220) yBennuntcs, 3aTem BO3BpaTUTCA
K HOpMe.

4. Pacxop rasa us C-1 (b>X-120) ysennuntcs.

5. CofepxxaHue 6yTaHa B rase (AXK-520) yeennumutcs.

6. YpoeeHb C-1 (b>XC-400) ymeHbLUMTCH, 3aTeM BepPHeTCH K
HopMe.

7. Pacxog »kunakoctu n3 C-1 (T>K-110) ymeHbLUMTCA.

8. CopepxkaHue 6yTaHa B xmakocTn (AXK-510) yBennumtcs.

9. Temnepatypa B cenapatope (T>K-310) ymeHbLINTCA.

Tpebyemble geiicTBMA. Korfa cofepyxaHue Ierkoro KOMMoHeHTa
B Cbipbe YBe/IM4MBaeTCa, He06X04MMO CKOPPEKTUPOBATb PEXUM, YTO-
Obl NPeaoTBPATUTDL BbIBOA C HM3a cenapartopa C-1 HeKOHAULMOHHOIO
NPoAYyKTa.
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Mpouenypa.

Onpegenvie NpUYMHY HapyLLeHWs, OornepaTop LO/IKEH BbIMONHUTb
cneaytouime AeicTBUSA:

1 ToHu3MTL yCcTaBKy Ansa perynatopa fgasneHua P1AC-220 go
0,65-0,7 kr/cm2

2. Tak Kak obecrneunTb HarpeB cmecu B T-1 A0 Tpebyemoi Tem-
nepaTypbl He yAaeTcs W HEBO3MOXHO MOMYyYUTb NPOAYKT C HU3a ce-
naparopa 3alaHHOro Kayectsa —¢ cofepxaHuem 6ytaHa (A1K-510) B
Avana3oHe 24-30% —eneflyeT CHU3UTL 3arpy3Ky Cbipba U YBENNUNTL
Harpee B TeM/006MeHHNKe T-1.

3. ¥YMeHbllasa yctaBky perynaropa T1KC-100, cHM3UTbL pacxof
cbipbs o 10-15 mM3uy. YBenuuntb yCTaBKy perynsatopa Temrnepary-
pbl TIAC-301 go 77-80°C. KoHTponmpoBaTk TeMMepaTypy Harpesa B
T-1 no nokasaHuam gatumka T1AC-301.

MocTeneHHo YCTaHOBUTCA HOBbIA PEXWM C HOPMasibHbIM Kaue-
CTBOM MPOAYKTA.

Mpn BOCCTAHOB/IEHUW MPEXHEr0 COCTaBa Cbipba O6yAeT HeobXoau-
Ma 0bpaTHas KOPPEKLUs pexnma.

8.5.9. ¥YnpaxHeHue 9 - CHmKeHWe TemnepaTy pbl
TennoHocuTena B T-1

Llenb ynpa>kHeHua. Hayuntb onepaTopa pacno3HaBatb NpUUnHy
N3MEHEHMS peXnma no U3MeHeHWsM B MOKasaHWAX MpPUOopoB M Ha-
CTpamBaTb PeXWUM MpU HU3KOW TemnepaTtype TeNJ0HOCUTENS.

OnwucaHue cuTyauun. CenapaTop paboTaeT B HOPMa/IbHOM PeXxu-
Me, KOrja BHe3arnHo TemrepaTypa ropsvero Macna, noctynaroLlero B
TennoobmeHHMK T-1, noHmxkaeTca ¢ 200 go 50°C. MosBnseTcsa CUrHa-
NN3aumsa HU3KOW TemnepaTtypbl Harpesa B Ten1000MeHHUKe T-1.

Mpu3Haku. bygyT MMeTb MecTo Crefytowme N3MeHeHus:

1 TemnepaTypa HarpeBa cmecu (T1AC-301) ymeHbwmnTCA. Kna-
naH TY-301 MonHOCTbLIO OTKPOeTCS.

2. faBneHne B C-1 (P14C-220) ymeHbLINTCH, KnanaH PY-220
MONHOCTLIO 3aKPOeTCA.
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3. Pacxog rasa n3 C-1 (F1R-120) yMeHbLWINTCA A0 HYNA.

4. Pacxopg »xungkoctn m3 C-1 (F1R-110) ysennuutca. NokasaHue
FIR-IO cpaBHAeTcs ¢ nokasaHnem FIRC-100.

5. Temnepatypa B cenapatope (TIR-310) ymeHbLIKTCH.

6. CopepxxaHme bytaHa B xungkoct (A1R-510) ysennuutca. Mo-
kasaHune AIR-510 cpaBHseTcs ¢ nokasaHnem AIR-500.

Tpebye-yble gencTBuA. HapylweHue paboTbl 060pyA0BaHUS, MO-
[aloLero ropsyee mMac/io B Ten006MeHHUK T-1, He MOXeT ObITb UC-
npaeneHo onepatopoM. CnefyeTt 0CTaHOBUTbL paboTy y3na cenapupo-
BaHUS.

Mpouenypa.

OnpefienviB NPUYMHY HapyLleHWs, onepaTop LO/MKEH COO6LWMTb
0 HEBO3MOXXHOCTW Harpesa cmecu o TpebyeMoin TemnepaTypbl U Ha-
yaTb OCTAHOB TEXHOJ/IOrMYecKoro ysna. pu 3ToM HY>XHO cnefosatb
npoueaype HOpMaslbHOro 0CTaHOBa, ONMUCAHHOW BbILLE.

8.5.10. YnpaxHeHue 10- OTKas fjaTumKa perynsaropa Temneparypbl
TIRC-301 Ha BepxHem MokasaHuu

Lienb ynpa>kHeHus. HayuuTb onepatopa pacrno3HaBaTb Takoi
0TKa3 npubopa no M3MeHeHUAM MOoKa3aHWi AaTyMKoB WU NpesnpuHu-
MaTb HeOOXOAMMbIe feiiCTBMA NS BO3BpaTa K HOPMA/IbHOMY PeXxumy.

Onucanne cuTyaunn. Cenapatop paboTaeT B HOpMasbHOM pe-
XUMe, KOrja BHe3arnHo faTuuK TemMmnepaTypbl HArpeToro Cbipbs rnocne
T-1 oTKa3blBaeT (3a1MnaeT) Ha BEPXHEM MOKazaHUMW.

MpusHaku. byoyt nMeTb MeCTO CnefytoLine N3MeHeHus:

1 Temnepatypa cobipbsi U3 T-1 (TIRC-301) yBennumtca u ocTa-
HeTcs BbicoKoW. KnamaH TV-301 perynatopa Temnepatypbl MOJIHO-
CTbIO 3aKPOETCH.

2. YposeHb B C-1 (L1RC-410) BbipacteT. KnanaH LV-410 nonHo-
CTbI0 OTKPOETCH.

3. Oasnenve B C-1 (P1RC-220) ymeHbwuTtcs, KnanaH PV-220
MOMHOCTLIO 3aKpOoeTcs.
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4. Pacxop rasa n3 C-1 (P14-120) yMeHbLUWTCA 4O HYNA.

5. Pacxog xugkoctn n3 C-1 (MW-MNO) ysennuutcs. NMokasaHue
MW-110 cpaBHseTca ¢ nokasaHuem MAUC-100.

6. TemnepaTypa B cenaparope (TL-3KO) yMeHbLUNTCS.

7. CogepxaHue 6yTaHa B xuakoctn (AllN-510) ysennuntcs. Mo-
kasaHne AllN-510 cpasHaeTcs ¢ nokasaHnem A1A-500.

Tpebyemble geicTBusA. Heobxofumo ObICTPO pacnosHatb OT-
Ka3 fjatyuka Temnepary pbl Cbipbf nocne T-1 v nepenTu Ha pyyHoe
ynpasneHne Harpesom.

Mpouenypa.

Onpegenvs NPUYMHY HapYLLEHUA PeXxuma, onepaTop LO/MKEH Bbl-
NOMHUTL CRefytoLne AeicTBUS:

1 MepesecTn perynatop Temnepatypbl T1AC-301 B py4yHOin pe-
XXUM U OTKPbITb KnanaH go Hopmbl (50%).

2. Mo mepe BOCCTAHOB/IEHNSA HOPMA/ILHOTO PEXMMa Harpesa KOH-
TPONMPOBaTb TEMMePaTypPHbIA PEXUM B cenapaTope Mo rnokKasaHusam
fatumka TL-3KO. TemnepaTypa XWAKOCTU [JO/MKHA OblTb 6/1M3Ka K
Hopme (48,64°C). Ecnu TpebyeTcs, CKOPPEKTUPOBaTL Nogady Tenso-
HocuTena B T-1.

Ha peanbHOM Npou3BOACTBE HEOOXOAMMO COOOLLNTL O Hencnpas-
HOCTW fJatuvka B cnyx6y KM n A. Korga fatuvk 6yaet OTpeMOHTU-
pOBaH, MOXHO MepeiiTM Ha aBTOMATUYECKOe perynmpoBaHue Temne-
paTypbl Harpesa.
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FMABA 9. METOANYECKOE OBECMNEYEHWME TPEHUHTA
9/1. O6uiee onMcaHne MeTOANYECKOK 06ecrieveHUs

TpeHaxepbl B COBPEMEHHOM MOHVMAHWUW NOSBUINCH TOMbKO B MH-
OyCTpvanbHOM 06LlecTBe, Korja BO3HWMK/IA Heo6X04MMOCTb Macco-
BO/ MOAFOTOBKMW CMELMANVUCTOB A1 PpaboTbl Ha OAHOTUMHOM 060pY-
[0BaHWUW, NGO CO CXOXUMU PabouMMKn JenCTBUAMU, U YK, KOHEUYHO,
B MEPBYIO oYepefb AN BOEHHbIX HY>XA. HO TOMbKO B MocnegHen yet-
BEPTM NPOLLIONO BEKA CO CTPEMUTENBbHOW KOMMbIOTEpU3aLMER MUPO-
BOro COO6LLECTBA, CO3aHNEM CNOXHENLIEeN TEXHUKK, 3KChayaTaums
KOTOPOi CBfi3aHa C PUCKOM /151 XXM3HU He TOJIbKO OHOr0 YesioBeKa,
HO W Ye/floBeYecTBa B LLe/IOM, BO3HMKNA Lenas UHAYCTPUS —TpeHa-
YKEpPHbIE TEXHOMOTNM.

TpeHaxXepHble TEXHONOTUN CEFOAHSA - 3TO He TOIbKO CMOPTUBHbIE
TPEHAXEPbI, HO U CMOXHbIE KOMMIEKCHI, CUCTEMbl MOAENNPOBAHMS
N CUMYNALMKN, KOMMbIOTEPHbIE MPOrpaMMbl U (OU3NYECKME MOLENN,
cneymanbHble MeTOAUKWU, CO3A4aBaeMble ANf TOro, 4To6bl MOArOTO-
BUTb Ye/IOBEKA K MPUHATUIO FPaMOTHbLIX M ObICTPbLIX PELUEHWNIA, YTO
CTaHeT BeCbMa CEpPbEe3HO 3afaueli 1 gaxxe npobnemoin B XXI Beke.

B cOBpeMEHHbIX TpeHaxepax U nporpamMmax MOArOTOBKM W 06-
YyUYeHUs, 3aKnafblBatoTCAa MPUHLMNbI Pa3BUTUS NPaKTUYECKMUX HaBbl-
KOB C OAHOBPEMEHHOI TEOPETUYECKOM MOLrOTOBKOW, T.e. TPeHaxep
cnocobeH pasBmBaTbCA BMecTe C 0bOy4yaembiM. Peanusaumsa Takoro
noaxofa cTasa BO3MOXHaA B CBA3M C GYPHbIM pa3BUTUEM W yaeLleBne-
HWEM 3N1eKTPOHHO-BbIYNCINTENBHON TEXHUKM U MPOrpeccoM B 06/a-
CTW CO34aHMS MalMHHOTO 3pPeHUs, BUPTYaNbHOM peanbHOCTM U T.M.
Ha 6a3e aTux TexHONOrnin paspaboTaHbl MHOTOYMC/IEHHbIE TPEHAXeE-
pbl 415 BOEHHOr0 MPUMEHEHUS, MO3BOAIOLWME MMUTUPOBaTL 6oe-
Bble [EMCTBMS C BbICOYaliLLE aeTann3alnein B peaibHOM BPEMEHMN.
Co03[aHO MHOXECTBO TEXHONOTMYECKUX MPUNOXKEHWIA BUPTYasbHOM
peanbHOCTV AN MeAULMHbI, MO3BONAIOWMX NPOBOAUTL Onepauum
3/IEKTPOHHOMY MauyeH Ty C BbICOKOW CTeMNeHbi LOCTOBEPHOCTH, Npu
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I>ToM 061aCTU NPUMEHEHUS| TPEHaXEPHbIX TEXHOMOMMIA NOCTOSHHO
pacLmnpsaroTCS.

Hwuxe n3naratoTcqd OCHOBHbIE MOHATUA W NpaBuia, He06XoANMble
AN8 3anycka UHCTaNIMPOBaHHbIX aHUMaLMOHHBIX U UMUTALMOHHBIX
MoZeneii TEXHONOTMYECKMX 06LEKTOB YNpPaBieHNs U NCMO/b30BaHNS
UX B npouecce 06yyeHnss. OnucaHbl YNpaXHEHUs TPEHWHra, cnoco-
Obl OTOOpPaXXeHNS MHOPMaLUKM B AWHaMUKE 00 onepauumy npo-
Lecca U AelCTBUAX, CBA3AHHbLIX C 3TOW onepauuei peryampyowmx,
nocnefoBaTeNlbHbIX Y KOHTPOMMPYHOLMX anropuTMOoB YnpaBieHuns.

9.1.1. O6wwme cBefeHUSA 0 NPOrpPaMMHO-TEXHUYECKINX
cpeAcTBax TPeHUHra

MporpamMmmHble CpeAcTBa TPeHNHra — COBOKYMHOCTb COCTaB/A-
OLMX MporpaMM, WUCMOMb3YeMbIX [18 CO3A4aHuA W MOZENNpoBa-
HUA CUTYyaLMWil, KOTOpble NPeACTaBNAOT LUHAMUYECKOe MoBefeHue
TUNOBbIX OMepaLyMin npowecca, ero CPeAcTB YNpaBieHUs W NOTUKW.

MporpammHoe obecrneyeHve U MOLENV HaxOAATCA B MOLENVPY-
tolweM KomnbloTepe (cepBepe), KOTOPbI HA OCHOBE MCMOJIb30BaHuUS
ceTn Elterre! cBA3bLIBaeTCA C NEPCOHaNbHBIM KOMMLIOTEPOM 06Yuae-
MOro.

NMnTaLMOHHbIE MOZENV TEXHONOTMYECKMX 0OBLEKTOB MHCTANINN-
poBaHbl Ha CTaHAapTHble annapaTHble cpeactaa (MK).

9.1.2. OnucaHmMe No0Nb30BaTENLCKOI0 MHTepdeica

[nsa B3anmogeicTBMA 00yvaeMbIX CO CPeACTBAMU TPEHUHra npo-
MHCTannmMpoBaHo 12 ctaHuwmiAi. C NOMOLLbIO pa3paboTaHHOro YenoBe-
KO-MAaLLMHHOIrO MHTepelica, KOTOPbIA NPakTUYeCKU COOTBETCTBYET
NHTepeiicy  onepatopa pacrnpefeneHHOl CUCTEMbl YrNpaBfieHus,
MCMoNMb3yemolr B OMepaToOpPHON MPOMbILIAIEHHOTO NPeAnpuaTUa (B
JaHHOM nocobum —byxapcKoro HedTenepepabaTbiBatoLLEr0 3aBOA),
KaK no KOH(uUrypauum [ucniees, Tak U Mo 0TOOPaXKEHUIO NH Op-
Mauum 1 curHanmsaymii, obecneynsaeTcs MHHOPMALMOHHBIA 0OMeH
MeXy cpefcTBaMmM TPeHUHra 1 nonb3osartenem (0bydarowmmces).



9.1.2.1. Ponb 4enoBe4vecKoro akropa npu co3gaHnum
rpamMyecKmnx aKpaHoB

Bce nogn nmetoT orpaHUYeHHble CNOCOBHOCTU, U MO3TOMY 3(-
(heKTUBHbIA MHTEPdENC «YeNoBeK-MallvHa» [LO/KEH OblTb CNpoek-
TUPOBaAH A/19 YBENIMYEHNS MOBEAEHYECKUX CUST U KOMMEHCUPOBaHUS
4enoBeYECKUX CNabocTei. Y COoBEPLLEHCTBOBAHHbIA M OCOBPEMEHEH-
HbIl MHTEpP(ENC «4enoBeK-MallMHa» YUYMTbIBAEeT B MOSHOM 06beEMe
TpebOBaHWA Ye0BEYECKOr0 (hakTopa.

OfHUM M3 HanbOoNbLIMNX OrpaHNYMTeNell YeNoBEYECKMX BO3MOX-
HOCTel fABNAETCA KpaTKui nepuof namatu. Fpu Henpow3BOSibHBbIX,
HeCBA3aHHbIX U HeaccoLMMpPOBaHHbIX 0BCTOATENLCTBAX IKOAN MOTYT
MOMHUTb NPUGAN3NUTENIBHO CeMb (haKTOPOB, M/KOC-MUHYC ABa. Mpw
YBE/IMYEHUN CTpecca, 3TO YMCN0 YMeHbLUAeTCs NMPUMEPHO A0 NATH,
NAKC-MUHYC JBa.

CeHcopHasi namsTh - 3TO OYEeHb KpaTKas, Heno3HasatesibHas (op-
Ma namatu. OHa MOXeT OCHOBbIBATbCS Ha LBeTe, pasmepe, obpase,
3BYKe W np. N8 yBeNMYEHUS KPaTKOBPEMEHHOro nepuoja namsrtu
Heob6X0AMMO, 4TOObl COOTBETCTBYHOLLME OKpacku, pasmepbl 06pa-
3bl 1 3BYKM acCcOLMMPOBaINCh TO/IbKO C eAUHCTBEHHLIM MPeAMETOM
Wnu ABneHvem. Hanpumep, ecnn KpacHbI LBET WCMO/b30BaH ANs
OKpawmnBaHWA NMHWIA, COCTOSHUIA [EACTBUA HACOCOB, MOMIOXEHWIA
KnanaHoB, a Takxke A/ npuopuTeTa 3KCTPemMasbHbIX anapMeHHbIX
CUTyaumii, To, Korja ornepaTop BMAWT KPacHbIW LBET Ha 3KpaHe, OH
He BOCMPUHUMAET 3TO HeMeA/IEHHO Kak «Hanunuume uype3BblyaitHOM
cUTyauum».

W3onauma, rpynnuposaHue n/unmn céop nHhopmMaymm no pasmepy
NN 06bEMY MOXKET UCMOMb30BaTbCA /19 YMEHbLUEHWNSA YMcnia OTLe/b-
HbIX MYHKTOB, KOTOpPble AO/HKEH MOMHUTL OnepaTop.

UenoBeKO-MalUMHHbIA  UHTEPMENC TPEHWHTOBbIX YNPaXHEHW
MOCTPOEH C y4YeTOM TPebOoBaHWI 3aKa3umKa W MPUO/IMXKEH MO LIBETO-
BbIM W NOBEAEHYECKUM peLLUeHNsM K M0/1b30BaTe/IbCKUM MHemMocXe-
MaM cuctembl ynpasneHns bHIM3.
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9.1.3. Qucnnen

Mpn pa3paboTKe anmnapaTHO-NPOrPaMMHbLIX CPEACTB TPeHMHra
NpesyCcMOTPEHO WCMOMHEHNE HEeOBXOLMMOr0 KOAWYecTBa NoTpe6u-
TeNbCKNX 3KPaHOB.

9.1.3.1. 3KpaHbl rpynn

ATU 3KpaHbl cofepXaT CTaHAAapTHbIe OMNepaTUBHbIE AaHHble [0
8-MM Touek, a Tak)Ke BO3MOXHOCTb MpeAcTaB/eHUs TPeHA0B aHaso-
FOBbIX BE/IMYMH. DKpaHbl CKOH(MIypupoBaHbl Ha 6ase TPebyembIx
MoNb30BaTEIbCKUX [JaHHbIX.

9.1.3.2. 3KpaHbl JeTaIMPOBKN TOUEK

AT 3KpaHbl NO3BONAOT 06ecneymBaTb MaHUMYIMPOBaHKE Mapa-
METPOB, B TOM YMC/E U TeX, KOTOpble He TPebyoT eXeAHEeBHbIX Aeii-
CTBMIA. Takne napaMeTpbl, KaK KOHCTaHTbl HaCTPOMKW perynstopa,
npeaenbl U NPUOPUTETLI aBapUIAHON CUrHaNM3aLuK - HacTpamnBatoTCs
MOCPeACTBOM 3TUX 3KPAHOB.

9.1.3.3. 3KpaHbl TPeH0B

ATV 3KpaHbl NPeACTaBNAIOT U3MEHEHME NApPaMeTPOB BO BPEMEHMN.
BO3MOXXHO BOCMPOU3BEAEHNE UH(OPMALMM U3 UCTOPUM, ECNIN Mepe-
MeHHbIE GbININ 3anncaHbl B UCTOPUYECKYHD KOMMEKLMIO.

9.1.3.4. 3KpaHbl geTasnein ynpaxxHeHUA (MHEMOCXEMbI)

JKpaHbl geTanein ynpaxHeHWn - 3TO Takue 3KpaHbl, KOTopble COo-
JepXxaT BCHO VMEoLLYCa UHMOPMaLUio 0 peryinpoBaHnm U KOHTPO-
ne 06BLEKTOM WK Y3/10M, BKIOYEHHbIM B 06y4atoLlee YrpaxHeHue.
JKpaHbl feTanel ynpaXHeHUs ABNAIOTCA NepBUYHBIM UHTEPhEencom
Ans 0byyaemoro.

[JaHHble rpaguyeckre 3KpaHbl UCMONb3YIOTCA [/ BbIMOHEHUS
3afjay ynpaxHeHuin —Taknx, Kak HabMofeHre 3a XOL0M BbINOHEHMUSA
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onepauuii, NepektOYeHne HacoCoB, YNpaB/ieHUs 3anopHoi apmary-
POIA, MEepexof C PYYHOro pexuma ynpaefieHUs Ha aBTOMaTU4YecKoe
perynumposaHvie u obpaTHO U T.A.

9.1.3.4.1. LiBeTOBble N NOBeAEHYECKNE PeLLEHNS TPatnyecKux
aucnneeB —MHEMOCXEM

[ns oTobpaxkeHNs noBefeHUs 00BLEKTOB YMNPaXHEHWIA, CBA3aH-
HbIX C M3MEeHeHVWEeM napaMeTpoB MNpouecca, COCTOSAHMEM TeXHO/O-
rMYeckoro 060pyaoBaHUsA, TEXHONOTMYECKON CXeMbl, a TakKxe [fel-
CTBUAMYU 06YHaeMOro MCnosib30BaHbl: M3MEHeHWe LBeTa, MUraHue u
3BYKOBOI CUrHaJ.

XOpoLo AeACTBYIOWNIA OOBLEKT MMEET TOMIbKO YepHbIi, 6enbii
M Cepblil LBETA Ha 3KpaHe.

Ona puHamuszauum (OXXMBNEHUSA) MHEMOCXEM WCMO/Mb30BaUCh
cnefytouime TUnbl 06LEKTOB:

- n306paxkeHne TEXHOMOIMYeCKOro 06opyfoBaHns Ha MHEMOCXe-
Max COOTBETCTBYET ero AeiCTBUTENbHOW KOH(UIypaLMm Ha TEXHON0-
F’MYECKNX CXemax;

- CUMBO/bI TEXHONOIMYECKOro 060pyA0BaHMS BbINO/HEHbI ABYX-
MEPHbIMW CTATUYECKUMUN 0OBLEKTaMK;

- LBET TEXHO/IOrMYecKoro 060py0BaHuUs - Ccepbli.

Mo3nunoHHOe 0603HaYeHne 060py0BaHUS COOTBETCTBYET TeX-
HO/IOrMYECKOW CXeMe.

ANnhaBnTHO-LUNPPOBbIE 00BLEKTHI — 1 OTOOPAKEHUSA YMCNEH-
HbIX MapameTpoB (LeNCTBUTE/NIbHOE 3HAYeHMe, 3afaHue, Pexum,
YCTaBKW CUrHaNM3auun 1 T.4.) U ans BU3yanbHOM UHAMKALUN OTKO-
HEHUA napameTpoB OT 3aflaHHbIX FPaHuLL.

[na uBeToBOM [AMHammM3auMn angaBUTHO-LUPPOBbLIX 00HLEKTOB
MCMOMb30BaIUCh YeTbipe YCTaBKMU CUrHanuM3auuMm v gga npuoputeTa
CUTrHanmM3auuu ans oTobpaxeHus aBapuiiHON CUTyauuMn npoLiecca:

1 - CwurHanmsauma c BbicOKM npuoputetom (HIGH) - wuger
KPACHbIW;
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2 - CurHanusauus ¢ Hu3Kum npuoputetom (LOW) —uet XKEJI-
TbIN.

Bapbl (MepHble OKOLLKW) - AN MPeAcTaBNeHns YUC/IEHHbIX rnapa-
MEeTpPOB B rpadnyeckom Buge. AN Bu3yanmsaunum U3MeHeHu ypoBHA
B eMKOCTAX 6apbl JONONHUTENIbHO CHABXEHbI LIBETOM.

KHOMNKK - nepekntoyaTenu, BCTPOEHHbIE B MHEMOCXEMbI. OHU K1C-
nosb3yrTCa AN PyYHOro ynpasfieHns. Py4Hoe ynpaBiieHue MOXeT
BbI3bIBaTb, KaK U306paxeHns (Hanpumep, Apyrne MHEMOCXeMbI), Tak
N N3MEHATL MapameTpbl npouecca (BKN/BbIKA U T.4.). KHOMKK obe-
CneymBaroT ObICTPbIA MEPexos M3 AaHHOro Aucnnes B ApYroin Heob-
XOAVUMbIA Ancnnen (4BMXeHNE MEXAY dKpaHamu).

[na npocmoTpa feTanbHOW MHopMaLMn 0 npoLecce HeobXxoau-
MO BbIA€NNTb MHTepecyloWwnii 06bekT MHeMOCXeMbl. Mpu Bbigene-
HUN 06bEKTA NOSABNAETCA €ro fmueBas NaHesb.

9.1.3.4.2. LiBeTOBble 1 MNoBeAeHYECKME PeLLeHNsT 4151 00 bEKTOB
MHEMOCXEM YNpPaXKHEHNIA

LiBeTOBbIE M NOBEAEHYECKNE PELLEHNS ANsi 06bEKTOB MHEMOCXEM
06yyaloLWmnX ynpaXHeHWn ABASKOTCA HEOOXOAUMBbIMW ANS U3YYeHUs
M NPYMEHEHNS NPU BbIMOHEHUN YNPAXKHEHWNIA 06YyYatoLWMMMCS.

9.1.4. XapaKTepucTuKa MMUTALMOHHbIX MOAE/EN

Pa3paboTka BK/IOYaET 14 aHUMALMOHHbLIX MOAenei ans nHgop-
MaLMOHHOW NOALEPXKN NEKLUMOHHOro UMKIa MoArOTOBKM Yyallux-
CA U NATb TPEHWHIOBbIX YNPaXHEHUN Ha OTPaboTKy CEHCOPHbIX W
MOTOPHbIX AeCTBUIA Ha 6ase pa3paboOTaHHOro MONb30BaTE/IbCKOr0o
nHTepdelica.

TOYHOCTb MOCTPOEHMS MOAENEN TakoBa, YTO OHWM MOTYT WCMOfIb-
30BaTbCs ANA NPUOBPETEHMA W NOALEPXKaHWS HaBbIKOB yNpaBfeHus
TEXHO/IOTMYECKMM MPOLLeCCOM, MOUCKa HeucrpaBHOCTel 060pyao-
BaHMS U OLEHKWN AEWCTBUIA NO PErynMpoBaHN0 U KOHTPOJIO.
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MocnefoBaTeNbHOCTb BbIMOIHEHUS YNPaXXHEHW coBnagjaeT ¢ ux
HymepaLuein 1 COOTBETCTBYET HanpaBNeHWU0 OT MeHee CNOXHOIo K
60/1e€e CNOXXHOMY, OT 06LLEro K 4aCTHOMY, C HapaluBaH1eM (YHKL Wi
OT CEHCOPHbIX 10 MOTOPHbIX.

9.1.4.1. AHMMALMOHHbIE MOLE/N

PaspaboTaHbl aHMMaLUVOHHbIE MOZENN U MHEMOCXEMbI, COOTBET-
CTBYIOLLME peanbHOW TexHonoruy BHM3.

[aHHble aHVMaLMOHHbIE MOJeNnn 0TOOpaxkartT OCHOBHbIE KOH-
CTPYKTUBHbIE 3/IEMEHTbI 060pY0BaHUA, [BMXXEHUE W B3auMOLeN-
CTBME OCHOBHbIX MaTepuasibHbIX MOTOKOB W 3HayYeHWUsd MapameTpoB
MpoLeccoB, COOTBETCTBYOLWME [eNCTBUTE/IbHbIM PerfaMmeHTHbIM
3HaYeHnAM.

9.1.4.2. TpeHWHroBble YNpPaXKHeHUS

B ocHoBe pa3paboTaHHbIX TPEHUHIOBbIX YNPaXHEHUIA nexar Mo-
[env noBefeHns TUMOBbIX TEXHONOTMYECKMX MPOLEeCcCoB.

B KayecTBe TMNOBbLIX Y3/10B W annapaToB A5 NOCTPOEHUS UMU-
TaUMOHHbBIX MOAeNel UCMONb3YHTCA:

Y3en, cCOCTOSILMNIA U3 Hacoca W Trpynnbl 3aaBUXKEK (Ha Bcace
M Ha HarHeTaHuWu Hacoca). Mofenb, nmuTupytowas paborty ysna,
npeAHasHayeHa An1s 00y4yeHUs OCHOBaM MepeKaykn XXUAKOCTU, Mpu-
06peTeHNs HaBblKa [MArHOCTUKM HeucrnpaBHOCTeld 060pyAoBaHMA.
Mogenb ynpasnseT, 3anyckaeT U OCTaHaB/MBaeT HACOChl, OTKPbIBaeT
Y 3aKPbIBAET 3afIBMXKW.

Y3en - nuTatoLas eMKoCTb, HacoChl, 3aMopHas 1 perynmpyto-
wasa apmatypa. Mogens, umntupytowas paboTy ysna, npegHasHa-
yeHa Ans 06y4YeHMsi OCHOBHbLIM MpUHUMMNAM TrugpocTaTukn. Mogenb
MoKa3blBaeT COrnacoBaHHy paboTy ABYX eMKOCTel, C BK/IOYEHWEM
CUMNTOMOB HapyLUEHUS HOPMa/IbHOr0 X0fa NepeKayku.

TennoobMeHHUK —OCBOEHME MPUHLUUMOB paboTbl 1 yNpasieHns
Tennoo6MeHHONM annapatypoii. Mofenb MoKa3biBaeT pPeakuunto 00b-

158



eKTa Ha U3MeHeHMe BHELUHWX BO3A4ENCTBMI (Harpyska Ha Tennoo6-
MeHHVK. TemrepaTtypa notoka). Mogens npusBaHa chopmMupoBaTtb
KaBblKV yNpaBfieHNs, 3aKpennuTb M OTLWANGOBATb HaBblKU MNepexosa
C PYYHOro ynpaB/ieHUsi Ha aBTOMaTMYeCcKoe M 06paTHO B KOHTYype C
TUNOBbLIM PEryNATOPOM.

Ko/floOHHa MHOTOKOMMOHEHTHOW pekTUhunkauymm - 0b6y4veHune
OCHOBHbIM MpUHUMNAM paboTbl MacCOOOMEHHONM annapaTypbl Ha
npumepe OTFOHKM He(hTU B yCTAHOBKaX Mo ee NepBuYHON nepepaboT-
Ke Ha 6a3e MH(OPMaLMOHHOW MOLENIM MHOTOKOMMOHEHTHOW PeKTu-
(hbMKaLMmn 1 OCHOBHbIX CXEM PErynpoBaHus.

Meuyb-HarpeBaTesb - B CXeMe YCTAHOBKM aTMOC(EpPHO nepe-
FOHKM HE(TAHOrO cbipbs. Mogesnb BKAKOYaeT 3eMeHTbl NocnefoBa-
TENIbHOr0 U OMNepaTUBHOIO yNpaBIeHNs.

Ona npruobpeTeHns o6y4valoWMMUCS ONepaTopCcKUX HaBbIKOB
HabMoaeHNs 1 ynpaBneHns TeXHONOrMYeCKMM MpPOLEecCoOM yrnpax-
HEHWA COCTOAT M3 Haya/lbHOro YC/IOBUA U O4HOTO WM HECKO/IbKUX
CueHapues, coepXaliux BblOpaHHble onepaumn un cébou. lMpeny-
CMaTPMBAETCA BO3MOXHOCTb W3MEHEHUS MapamMeTpoB MHCTPYKTO-
POM. YTNpaXHeHWUs BK/OYalOT HebO/blIMe pacyeTbl ANA pasBUTUA
HaBbIKOB KO/IMYECTBEHHbIX OLLEHOK.

OnwvcaHue ynpaxHeHWn CONPOBOXAAeTCA OCHOBHbIMU MOHATUA-
MU ¥ NOSIOXXEHUAMU TEMbI, KOTOpble HEO6XOAMMO YCBOUTH A1 aHa-
NN3a CUTyaunmn 1 NPaKTUYECKOro BbINOMHEHNUS AeCTBUIA, NPOnucaH-
HbIX B MYHKTaX yNpaXHeHus.

B pesynbTare BbINONHEHUSA KaXOr0 OTAENbHOr0 YnpaxHeHus
HaBbIK HaBUrauuy Mo 3KpaHaM CTaHeT YCTONYMBbLIM.
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MABA 10. ULBETOBbIE N TMMTOBEJEHYECKWE PELWUEHNA
MHEMOCXEM TPEHWHIOBbIX YMPAXHEHUN

10.1. N306paxkeHne, LLBETOBbIE 1 NOBEAEHYECKME PeLLUEHUS
TEXHO/I0rMYecKoro o6opyoBaHus

N306paxeHe TEXHOMOrMYeckoro obopyoBaHMs Ha MHEMOCXe-
Max COOTBETCTBYeT ero AeiiCTBUTE/IbHOW KOH(Urypauum Ha TeXHO-
NOTUYECKNX CXEMaX.

CUMBO/IbI TEXHO/IOTMYECKOTO 060pY0BaHUA BbIMONHAOTCSA [BY-
MEPHbIMW CTaTUYECKMMU 06bEKTaMU.

LLBeT TEXHONOrMYECKOro 060pyA0BaHNSA - CBETNO-CEPbIA.

Mo3numoHHOe 0603HaYeHNe 060pyL0BaHNA COOTBETCTBYET TeX-
HOMIOTMYECKOM CXeMeE.

10.2. Tabnmua LUBETOBbIX W NOBEAEHYECKUX PELUEHM
4N Hagnuceid n cpeg

Ne HanmeHoBaHue WpndT Pasmep Peructp LiseT
1 ®OH MHEMOCXEMBI YepHblit
HassaHune i .
2 Arial 12 NPOnNUCHbIE 6enblin
MHEMOCXEM bl
HasBaHue noTtoka . o
n Arial 8 CTPOYHbIE CBEeT/10-CepbI
(cpena)
HassaHue . .
4 Arial n NPONUCHbIE YepHbI
o6opypoBaHus
HassaHune
5 3anopHoli Arial 8 NPONUCHbIe  CBET/I0-Cepblit
apmatypbl
Ha3saHue HacocoB Arial 10 nponucHbie  CBeTN0-Cepbli
Mma Toukm 8 NpPonucHble CBETNO-Cepbli
COOTBETCTBYET
3Ha4veHune i
Arial 8 nponucHble COCTOSIHUIO
napameTpoB TOYKMU
napametpa
8 KommeHTapumn Arial 10 NPoNuCcHbIe CBET/I0-Cepblit

Cpegbl
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16

7
18
25

29

30

31

HepTb
MasyT

Jlerkunii rasoiinb

TsKenbll rasonnb
KepocuH

MoroH

Maposoit
KOHfAeHcaT

Map

Boga

TonnueBHbIM ras
TexHonornyeckue
noToKM

OCHOBHblE

BcnomoraTtenbHble

BcnomoraTtesibHble
NNHNN

170x170x80 60N10THbIN
218x165x32 KOPUYHEBbIW
cBeTno-
35x205x20 .
3eeHbIN
0x170x0 APKO-3e/eHbIN
238x130x238 thnoneToBbl i
230x210x180 6exeBbl i
CBET/O-
255x150x150 .
pO30BbIiA
255x80x105 po30BbIi
32x208x32 3eNeHbIN
255x0x0 KpacHbI
2
LBeT MoToKa
nukcens
1
LBeT NoToKa
nukcenb
1 y
CBeTN0-Cepblii
nuKcenb

10.3. OxuBJieHUe MepemMeHHbIX npouecca

10.3.1. LlBeTOBbIe U MOBeLEHYECKNE PELLEHNN

[N aHa/I0roBOM TOUKM

MoakapTuHKa (Shape) aHanoroBon ToOUKK

TekyLuee
3HaueHve PV

(Process Variable)

1651 MI/H EanHnua
n3mMepeHns



NnueBas naHenb (Faceplate) aHanoroBon ToUuKM
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lloakapTUHKa
1651 M3H
NN M3H

Jlnuesas naHenb

B W W W
N
25.00
a
A SADI'V

2,
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Cutyauns
BesaBapuitHas cutyaums ans
aHanoroBo TOUKMW.

MogkapTuUHKa:

KT1 - nma To4ku

16.51 —Tekyuiee 3HayeHne PY
w3/b —eJMHNLbl N3MepeHuns

Nuuesasn naHenb:

16.95 —TeKkyuee 3HavyeHne PY
0.00 - HMXHMIA Npegen nsMepeHmns
PY

25.00 - BepxHWi npegen
n3mepeHunsa PY

ABapuiiHaa cuTyauus
(nepemeHHas npouecca B
cocToAHUM BadPV).

MopgkapTuHKa:

NaN - «nnoxoe» PY (BbIXoj
3HayeHMsa PV 3a paclinpeHHbI
nnanasoH, 06pbIB Lenu gatynka).
KpacHas ungpbl - npuopuTeT
curHanmsaymm High.

NvueBas naHenb:

NaN —«nnoxoe» PV.

BADPV —npuuyunHa cpabaTbiBaHMSA
curHanmsaymum («nnoxoe» PY).



MogkapTUHKa

16-2 M3H

JlvueBas naHesb
VMULLET?-:  gj

&0, PVHI :

HCDA Point DA

25.00
m3< I

0.00

B,
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CuTyaums
ABapuitHaa cuTyauma (HapylieHa
ycTaBKa curHanumsaunmn PV Bbile
BEPXHEro).

MogKkapTuUHKa:

16.32 —tekyuiee 3HaueHue PV -
LBeT KpacHbI.

KpacHble unppbl —npuoputeTt
curHanmusauunn High.

JlnueBasa naHenb:
16/19 —rekyuiee 3HaueHue PV -
LBeT KPacHbIA.

PVHI - npuuuna cpa6aTbiBaHus
cUrHanusauuu.

ABapuitHaa cuTyaumns (HapylweHa
ycTaBkKa curHanmnsauyumm PV HuxXe

HUXXHEr0).

MoakapTuMHKa:

3.00—TeKyu.|,ee 3HayeHue PV -
LBeT KpacHbI.

KpacHble undpbl —npuopuTeT
curHanmsaummn High.

NlvueBas naHenb:
3.00 - Tekyu,ee 3HaveHue PV -
LBeT KpacHbI.

PVLO - npuunna cpabatbipaHus
cUrHanusayuu.



MogkapTuHka (Shape) Touku perynsartopa

TekyLuee

EanHuubl
3HaueHue PV A 4

“3MepeHms

Jlnuesas naHenb (Faceplate) Toukn perynatopa

CDAPoint Vims

TOYKM

Jeckpuntop

TOHKN BepxHuii npegen
n3mepeHua PV

EavHuLbI

n3mepeHns bap, nokasbiBato-
NI TekyLLlee 3Ha-
YyeHue PV

HwxHWiA npegen

VHamkaTop Tekylue-
n3mepeHuna PV

ro 3HayeHus 3aja-
HuA - Si* (Set Point)

bap, nokasbiBalo-
LUWIA TEKyLLee 3Ha-

yeHne OP
TekyLee
3HayeHune SP
TekyLee
TeKyLMIA peXxxmm 3HayeHve PV
ynpaBfieHns
Ll OPERATOR 2 “Tekyliee
3Ha4yeHne OP
TekyLumii

aTpuoyT pexuma
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MoakapTuHKa

Tabnuya

Jlnuesaa naHenb Cutyauns
BesaBapuitHas cuTyaumnsa. Pexum

AN ynpaBneHusa PyyHoit (MAN).
MoagkapTuHKa:

13.13-TeKyllee 3HayeHmne
nepemeHHol’ npouecca PV
KPa —eaunHuubl nsmepenus

Nuuesas naHenb:

14.21 —TeKyuLee 3HavYeHne PV
0.00 —HMXHMI Npeaen usmepeHnsa
PV

25.00 —BepxHWUi npegen
namepeHua PV

14.21 —Tekyl,ee 3HavyeHne SP
58.16 - Tekyuee 3HayeHue OP
MAN —tekywuii pexum
ynpasneHunsa

OPERATOR - Tekyu,uii atpuéyTt

pexuma (onepatop)

Be3aBapuiiHasa cuTyaunsa. Pexum
" ynpaBfeHnsa ABToMaTUUeCKUii
PC1 (AUTO).
0 NuueBas naHenb:
AUTO - Ttekywuit pexum

KPa 1
ynpasfiieHusa
|
0.00
OP% T
Al
sP 1421
PV 14501
oP 57.98
MD o O 3

A’tlt? OPERATOR
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MogkaprnHka Jluuesas naHenb

air ill
n .
1
PC1
25.00 —
KPa |
\
1 T313 kPa |
0.00 1
oP% I smmmn !
&
P 1L..11
PV 14.211
oP 56.86]|
MD cAs

AttVD OPERATOR
r .
I % \7 1C A wr4r+!

CDA Point PH

»

25.00

KPa

CiBsabcTL
BADPV

" jOPERATOR 3
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Cutyauns

BesaBapuitHaa cutyaumsa. Pexum
ynpaBneHus KackagHbiit (CAS).

NunueBas naHenb:
CAS - TeKyLW N pexum
ynpas/ieHUs

ABapuitHaa cutyaums (BADPV un
BADCTL).

MonkapTuHKa:

Nii.4 — «nnoxoe» PY (BbIXxoj
3HaMeHMs PY 3a pacwupeHHbIl
nnanasoH, o6pbIB Lenu gatynka).
KpacHble uuntpbl - npuopuTeT
curHanusaumm Hwb (BbICOKUNA).

JlnueBasa naHesnb:

NaN —«nnoxoe» PY
BN3PY - npuyunHa
cpabaTblBaHMA CUTHanM3aLmnm
(«nnoxoe» PY).

BA3CTb —curvanusayus

«M0X0r0» ynpaB/ieHuns.



MonkapTUHKa

22.00

KPa

Jlnuesaa naHenb

HV
25.00
KPa
OP% I
MDjMAM irj
|OPERATOR n
m aps @
HV

Cutyaums

ABapuiiHas cutyauus
(HapylweHa BEpXHAs ycTaBKa
curHanusaumm PV).

MofKapTuUHKa:

22.00 —TeKylee 3HayYeHmne
PV —uBeT KpacHbIA.

KpacHble uudpbl - npuoputeT
curHanusaumm High .

Nuuesas nauens:
Tekyuwue sHauenus PV, SP,
OP —uBet KpacHblii.

PVHL1 - npuuuna cpa6atbiBaHus
cUrHanusauuu.

ABapuitHas cuTyaums
(HapylweHa HMXHAS ycTaBKa
curHanusayumn PV).

MoakapTUHKa:

3.00 —Tekyuiee 3HayeHne PV -
LBeT KpacHbI.

KpacHble undpbl —npuopuTeT
curHanmsaumm High.

Nuuesas naHens:
Tekyuwue sHauenus PV, SP, OP

—LUBEeT KpacHbIN.

PVLO —npuuuna

Cpa6aTbIBaHI/IFI CUrHanmnsauyunun.



MoakapTuiika Jlnuesasi naHesb

Ly LNLRLE
W

A

25.00

MDJMAN
X1 OPERATOR v]

BRI ' oA
-»>
PC1
KPa
0.00
OP% t
1
MD|MAH
* [operator g
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Cutyauns

ABapuitHas cuTyauns (HapyweHa
BEPXHASA yCcTaBKa CUTHaNM3aLum
oP).

MogkKapTUHKa:
15.00 -

LBET KPacCHbIW.

TeKyliee 3HayeHue PV —

KpacHble Lugpbl - npuoputeT

curHanunsauyum High.

Nnuesas naHens:
Tekyuue sHauenus PV, SP, OP -

LBET KPacCHbIWA.

OPH1 -

CUrHanmnsaunmn.

npuYnHa CpaﬁaTblBaHMﬂ

ABapuitHas cuTyaums (HapyweHa
HUXHAS ycTaBKa CUrHaamM3auum
OP).

MopkapTuHKa:
15.00 Tekylee
PV - uBeT KpacHbIA.

3Ha4veHune

KpacHble ungpbl - npuoputet
curHanusauyumm High
NnueBas naHenb:

Tekywue 3Hauenus PV, SP, OP -
LBET KPaCHbIA.

OPLO — npuuuna cpabaTuiBaHus
CUTHanMsaLuu.



MogkapTvHka  JluueBasa naHenb Cutyauns
T Mcnonb3yemble peXXMbl yripaBreHUs:

-»
MAN - PyuHoii
AUTO - AsTtomaTtuueckmii
CAS - KackagHblii

0.00
op% 1

£

Mcnonb3yemble aTpubyThbl pexuma:

PROGRAM - nporpamma
OPERATOR - onepatop
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10.3.2. LiBeTOBblE U NOBefeHYECKNE peLLeHNS
ONSA PErynmpyrowero KnanaHa

HAMKaTOP NOMOXeEHWs KranaHa:

L
KnanaH OTKpbIT MeHee yem 00 % MpoueHT
Ha 6% — uBeT (hoHa OTKPbITUA KnanaHa

KnanaH oTKpbIT Ha 6% K
6onee - LBET 3eNeHbIN

n
I 60 %
Tabnmua
MMoAKapTMHKa  Jluuesas naHensb Cutyauus
EAELU! . 1 Be3aBapuitHas cutyauns (knanaH
N NOMHOCTLI0 3aKpPbIT).

MoakapTuHKa:
-5% - MpPOLEHT OTKPbITUA KfanaHa

Nuuesasn naHenb:
-5% —npoueHT BbIX0oja perynatopa
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MoakapTvHka  JlMuesas naHenb
CPAPOT* P1 3221 ¢
=

100.00

A

105 %

OP% r

A

MO |MAM

2

»[0WNATONU~3 ;

coapoii* pr T

100.00

50 %

MO[MAH

»[OPEAATOSA

3

A

Cutyauus

BesaBapuitHas  cuTyaums  (knamaH
MO/HOCTLHO OTKPbIT)

[MNoaKapTUHKa:
105% - NpOLEHT OTKPbLITUSA KranaHa

JMugeBas naHenb:
105% - MpOLEHT BbIXOJA perysnsTopa

besaBapuiiHas cuTyaums (knanaH
HarosI0BM1HY OTKPbIT)

MoaKapTUHKa:
50% - NPOLEHT OTKPbLITUA KanaHa

Jlnuesas naHesb:
50% - MPOLEHT  BbIX0A4a
perynaropa
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MogkapTnHka  Jlvuesas naHenb Cutyauuns

[CDA Point P] ABapuitHaa  cuTyauma  (HapyweHa
HWXHSAA ycTaBKa curHanmsaymm OP).

MofkapTUHKa:
-5% - NpoOLEHT OTKPbITUA KjarnaHa -
LBeT KpacHbIA.

KpacHble 4ndpbl - NPUOPUTET CUTHA-

nusauun High.

NuueBan naHenb:
-5% —npoLueHT BbIXoAa perynatopa —
LBeT KpacCHbIN.

OPLO - npuuuHa cpabaTbiBaHuA
CUTrHanNn3aumu.

d ABapuitHaa  cuTyaums  (HapyweHa
BepPXHAA ycTaBKa curHanusayun OP).
Lc2
MogKkapTuHKa:
1mm 105% - NpPOLEHT OTKPbITUA KnanaHa-
LBeT KpacHbI.

KpacHble Ludpbl - NPUOPUTET CUTHA-

nunsaymn High.

op% i—

‘0 OPMI JinyeBasa naHenb:
19 !

105% - nNpouUEeHT BbIX0ofa perynsrtopa
—LBeT KPacHbIA.

OPH1 — npuynHa cpabaTbiBaHns

MD MAM 3 cCurHanunsaunn.
| * | OPERATOR ~3
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[ogKapTMHKa  Nuuyesas nawens Cutyaups o
LWL :. &  * ABapuiHaa cutyaunma  (BKNKYeHa
- 6noKMpoBKa 6e3onacHOCTW, Knana

TR1LS He 0TKpoeTcH).
MojKapTUHKa:
0% —npoLeHT OTKPLITUA K/anaHa —
LBET KPaCHbI.
KpacHas  pamka — npuoputet
curHanusaumu High.
Jlnuesas naHenb:
0% - NpOLEHT BbIXOAA perynatopa —
13800  LBET KPaCHbIN.
40.00
ooo  SAFETYILOCK - npuynHa
®[wam B

M£] OPERATOR
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10.3.3. LlBeTOBbIe 1 MoBefeHYECKNE PELLIEHNA A1F 3aBMKEK
MoakapTuHKa (Shape) 3aaBUXKKU

VHAVKATOP MOIOXEHNS
38 BUKKN:

Nmst

3aaBWKKa 3aKpbITa —
A P 3a/1BVKKM

LIBET ¢hoHa

3aBWKKa OTKPbITa —
LIBET 3e/1eHbIiA

3agBukka

B MPOMEXKYTOYHOM
MONOXEHUN —
LBET XKeNThliA

Jnuesas naHenb (Faceplate) ans 3agBuxKm

Vims
331BVKKN
JeckpunTop
3a/1BVKKM
CocTosHua
3aBUXKN JeckpunTop
‘cocTosHuA
WHavkaTo
WHaunkaTop A P
coctosHua OP
cocTosHua PV o
o (uBeT 3eneHblin)
(uBeT 3eneHblit)
TekyLee
. 3HaueHve PY
TekyLuyn
aTpubyT pexxuMa oP|3ap vp

TekyLuee

MD[oPrRATOR Tj 3HaueHme OP
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MogkapTuHka Jluuesaa naHenb
W weEeE a
uA

MOV0104

O TKp |

MOVCT104

oki

3akp j

SO
Py OoP

. 13aknuHuno
S2

i3akp
OP[3aup J-J

MD"OPERATOR J

3T n

MOVO104

fo s

PY 1 OP )

3akp

S1

0

3aknuHuno :l

J

Op|Qlip

A\l{zlrl[uperato r

Ta6nuua

Cutyauums

BesaBapuitHas cuTyauus (3agBUXKKa

3aKpbiTa).

MoagkapTuHKa:

MOYOHI 4- uma 3aBUXKN.

NnueBan naHenb:
MHgnkaTopsl PY un OP
COOTBETCTBYIOT COCTOSSHUIO 3a[BUXKWU

BO (3akpbIT).

COCTOAHMA

OPEANTOA - Tekywwuihi atpubyTt
pexunma

BesaBapuitHas cuTyauua (3agBuKKa
O0TKPbITA).

MogkapTUHKa:

MOYOHK 4 —nma 3a4BUXKHN.

Nuuesasn naHenb:
MHankaTopbl PY N OP
COOTBETCTBYIOT COCTOSIHUIO 3a[BUXKWU

81 (OTKpbLIT).

cocTOosiHWIA

OPERATOR
pexuma

TeKyWnin atpubyTt
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lMoaKapTHHKa JlvueBasa naHenb

BEL3?
W

MOV0104

Inbet
OP 13aunp jrj

AfoiRAPR

BSSBSHS3B N
7

MOV0104

3aknuHuno
A BADPV

wraln.ui
OP On<p 3

nofSeVloR 31

177

Cutyaums
Be3aBapuiiHaa cuTyaumsa (gaHa
KOMaHfa Ha 3aKpblTue, 3afjBMXKKa B
NPOMEXYTOUYHOM MONIOXKEHUN).

MogkapTUHKa:

MOY0104 —ums 3ageuxku.

Nuuesas naHens:

WuankaTtop coctosnua OP
COOTBETCTBYET COCTOAHWIO 3afBUXKN
80 (3aKkpbIT).

OPERATOR - tekyuwiuii atpuéyT

pexuma

ABapuiiHas cutyaums BADPY
(«nnoxoe» PV).

MoakapTUHKa:

MO/ 0104 —ums 3agBuxKn.

Nuuesas naHenb:

MHgnkatop COCTOSAHUA OP

COOTBETCTBYET COCTOAHMWIO 3aJ4BUXKKM
81 (OTKPbLIT). HAMKATOPbLI COCTOAHMNSA
PY He nopceeuensl.

Tekyujee sHaueHune PY, geckpuntopbl
COCTOSIHMA - LBEeT KPacHbIii.

BJIOPY -

curHanusaumm («nnoxoe» PY).

npuynHa CpaﬁaTbIBaHMﬂ



MNogkapTnHka  JlvueBaa naHenb

|

CDA Point Oe

S2

fil l.

|3aknuuuno [
JOTKp
M
MB{OPERATOR

EWEAWS3 A

j OPJ
o)
s2
¢ib CMDOISAGREF.
OP|OTkp 3
|® j OPERATOR  TJ

Cutyauns

3afBVXXKY 3aK/MHUO.

MoagkapTUHKa:
MOYOKYM —ums 3aBUXKKMU.

VIHAMKATOP MOMIOXEHUNA 3a4BUXKU -

uBeT KpaCHbIIZ - 3a4BWXKY 3aKNNHUNO.

NuueBas naHenb:

Mupankatop coctossHua OP
COOTBETCTBYET COCTOSHUIO 3aABUXKU
81 (OTKpbIT), UHANKATOP COCTOAHUA
PY cootseTcTBYeT cocTosAHMIO 82
(3aknnHUNO).

ABapuiiHaa cutyayus
(HecornacoBaHHas KomMaHpaa).

MoakapTUHKa:

MOYOK —umsi sagBuxku.

NuueBas naHenb:

MHgukaTtop coctosnus OP
COOTBETCTBYET COCTOSHUIO 3afBUXKU
81 (OTKPbIT), MHANKATOP COCTOSAHUSA
PY cootseTcTByeT cocTosHMIO 82
(3aknnHUNO).

Tekyuiee sHauenune PY. peckpuntopsl
COCTOSIHUS - LBEeT KpacHbI.

CIYLW018ACTIIEE - npuyunHa
cpabaTbiBaHMA CUTHaNU3aLmm
(HecornacoBaHHas KOMaHAa).
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10.3.4. LiBeTOBbIE W MOBeLEHYECKNE pPeLLeHUs

Aona oTCeYHbIX KanaHoB

VHamkaTop cocTosHus
OTCEeYHOro K/anaHa:

KnanaH oTKpbIT —
LIBET 3e/1EHbIA

KnanaH 3aKpbIT - PO'y70902
LiBeT (hoHa - Vv
[XK ]

Nms
KnanaHa



MogkapTuHKa JluueBas naHenb Cutyauus

BesaBapuiiHaa cnTyauma (knanaH

OTKPbIT).
ROVZ0902

MogkapTUHKa:
ROVZ0902 —nmsa oTcekaTens.
NvueBas naHenb:
MHankaTtopbl coctoaHnsa PV un OP
COOTBETCTBYIOT COCTOAHMUIO Hacoca S1
(OTKpPBbIT).

A y
OPERATOR - TeKkywmuin atpnéyt
pexuma

PViOpen |

OPlIOpen

PERATOR . 5
4 Be3aBapuitHaa cutyaumsa (knanaH
3aKpbIT).
MoagkapTuHKa:
ROVZ0902 - uma oTcekaTtens.
JTnueBasa naHenb:
ROVZ09Q2 !
MHankaTopbl coctoAaHusa PV n OP
% COOTBETCTBYIOT COCTOSAHUIO Hacoca SO

(3aKpbIT).
OPERATOR-Tekywnii atpnbyt
pexuma

liMClose I

OP|Close -..3

J*| OPERATOR " 3
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10.3.5. LIBeTOBbIE H MOBEAEHYECKME pPELUEeHNs ANA HAacoCoB

MoakapTnHka (Shape) Hacoca

Nivis
Hacoca

LIBET KpacCHbIi

Hacoc BK/HOYeH -
LIBET 3eNeHblIl

Nnuesas naHenb (Faceplate) gns Hacoca
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Ta6nuua

MoakapTuHKa  JlMuesas naHenb Cutyauns

E23221T- LU, BesaBapuiiHas cuTyaumsa (Hacoc
-

BK/IOYEH).

MogKkapTUHKa:

H5 - uma Hacoca.

Nuuesas naHens:

L 1 MuankaTopbl coctosHua PV u OP
COOTBETCTBYIOT COCTOSHMIO Hacoca Sl
(BKNtOYEH).

OPERATOR - Tekyuwuii atpuéyt
lIBkn | pexuma
iBkn Z|

Attt OPERATOR n

EHZZS'F; BesaBapuitHaa cuTyaumsa (Hacoc
4 BbIK/TIOUEH).

MogkapTuHKa:

H5 —umsa Hacoca.

Nluesas naHenb:
WuankaTopbl coctosiiua PV u OP
COOTBETCTBYIOT COCTOSHUIO Hacoca SO

PMO5 (Cton).
OPERATOR - TeKyLWwunn atpnbyT

pexuma



10.3.6. Tabnmua LUBETOBbIX M MOBEAEHUECKNX PELLIEHNI
[N KHOMOK repexofa

MofLKapTUHKa

["naBHOE MEHIO

VicxoaHoe nonoxxeHve

ABTOMaTUYECKUI PEXUM

Cutyauuns

KHorka HaB1rauyoHHOM 30Hb!
(curHanmsaums oTcyTCTBYET).
MoakanTuHKa:

["naBHOe MeHI0 —BO3BpaT B INMaBHOE
MEHIO0.

KHonka —tiBeT cepblid.
Pamka —t|BET YepHbIiA.

KHonKa HaBMrauyoHHOM 30HbI
(curHanmsauusa oTCyTCTBYET).
lMoakapTUHKa:

cxoHoe NonoXeHne —APUBOANT
COCTOSIHME CXEMbI B UCXOfHOE MOJOoXe-
HVe.

KHorKa - LBeT cepblii.
PamMKa —tBET YepHbINA.

KHorka HaBUraLmMoHHOM 30HbI
(cvrHanm3aumsa OTCyTCTBYET).
lMogKapTuHKa:

ABTOMAaTUYECKUIA PEXNM - BK/IHOYE-
He PaboTbl CXeMbl B aBBTOMATUYECKOM
pexvve.

KHomka - LBeT cepblil.
PaMKa —t|BeT YepHbIIA.
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PYuHOIi pexxum

YBenuueHune Harpysku

YMeHbLUeHWe Harpysku

CHATb 6/10KMPOBKY

BBecTn 610KMPOBKY

KHonka HaBUraLMOHHOW 30HbI
(curHanmsaums OTCyTCTBYET).
MonkapTuHKa:

PY4YHOIi pexKuM - BK/KOUYEHME PaboThl

KHoMKa —BeT cepblil.
PamMKa —LIBET YepHbIiA.

KHonku HaBUTaLIOHHON 30Hb!
(curHanusaums OTCYTCTBYET).
MonKapTUHKa:

YBenunuyeHve/yMeHbLLEHNE Harpy3Ku
—B YPOKe 4 N03BONSET YBEMYUTb UK
YMEHBLUUTL Harpysky Ha Tens006MeH-
HVIK.

KHonka —BeT cepblil.
PamMKa - LBET YepHblil.

KHorku HaBWraLVIOHHO 30Hb!
(curHanusaums oTCyTCTBYET).
NoakapTuHKa:

CHATb/BBECTM 6NOKMPOBKY —B
YpOKe 5 pa3peLuaeT CHATb WX BBECTU
6710KMPOBKY ANA KfanaHa Ha BXOge
TOMAMBHOTO rasa.

KHoMKa - LBET Cepblii.
PamMKa —LIBET YEPHBIIA.
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MpumeyaHme:

LiBeToBblEe 1 NoBegeHYecKne pewieHnsd, npeactaBneHHbIE BbILLE,
COOTBETCTBYIOT TOYKaM B aKTUBHOM COCTOAHUWN.

rlpMOpI/ITeTbI CUrHannsayunn, Ncnosb3yemble Ansd MHEMOCXEM:

5 Bbicokuii (High) - uBeT KpacHbIl
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SAKNKOYEHNE

B coBpemMeHHOM MNPOU3BOACTBE A5 06ecneyeHNs HafeXxXHoro u
3P PeKTUBHOIO (PYHKLMOHMPOBAHMSA NPEANPUATUIA HEOBXOLUMbI HO-
Bble, HO B TO )Ke BPeMs NpPOBepeHHble MHCTPYMEHTbI U cpefcTBa. He-
OTbeM/1EMbIMU KOMMOHEHTaMU /1l060ro COBPEMEHHOTO MPOMbILLJIEH-
HOro MPeanpuATUA ABNSAETCA aBTOMaTU3MpPOBaHHas CUCTeMa ynpa.-
NeHns, BHefpeHHas C Le/bl0 MOBbIWEHUS YPOBHA 6e30MacHOCTH,
CHVKEeHWS 3aTpaT TPYAOBbIX M 3HEpreTMyYeCKnX pecypcos, MOBbILLE-
HWUA KayecTBa U3roTOB/ISAEMOW MPOAYKLMN W, KakK CNnesiCcTBUE, MOBbI-
LLeHMe YPOBHSA XWU3HWN HaceNeHus.

MpakTnyeckn HU ogHa u3 cthep npumeHeHns ACY He o6xoauTcs
6e3 1Crnosb30BaHMA HACcOCOB, K/anaHoB, pPas/IMyHOro pofa pesepsy-
apoB N eMKOCTeid, cenapaTopoB M T. 4., BO6paBLLIMX B cebs BCe Ao-
CTVXKEHMS HayKu M TeXHWUKWU, NO3BONAKOLLME Hanbosnee NOMHO U 3g-
(PeKTUBHO MCNONb30BaTb BCE UX MPerMyLLecTBa U MUHUMU3UPOBATb
noTepwu.

B faHHOM y4ye6HOM nocobuy npegcTaBfieH NOAPOOGHbIA 0630p
KaXXJO0ro 3/1eMeHTa, Y4acTBYHLLEro B MPOMbILL/IEHHOM MPOU3BOA-
CTBe, flaHa noApo6Has MHPOPMaLUA N TEXHUYECKUE [LaHHble 0 Npu-
6opax n ycTpoicTBax. Takke B JaHHOM NOCOOMM MMEIOTCS MOACHS-
toLMe PUCYHKN Ans 061eryeHns NOHUMaHUA NPUHLMUMNOB (YHKLMO-
HUPOBaHUA apMaTypbl U eMKOCTei, Hanbonee 4acTo MPUMEHSEMbIX
Ha Mpon3BOACTBE.

Kaxablii npnbop MMeeT CBOM OCOOEHHOCTW, KOTOpble, NpU WX
3HaHWW U TPaMOTHOM MPUMeHeHWU, obecreyat Hanbonee ahheKTuB-
HOe NMPUMeHEeHNe UX B NPOV3BOACTBe.
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B maTtepmanax nocobus Bbl MOXeTe 03HaKOMWUTLCS C MpoLegy-
pamu, BbINO/HSEMbIMU CO CTOPOHbLI CTYZEHTOB (B 6yayLLem onepaTo-
POB) Ha MPAKTUYECKNX 3aHATUAX.

Takum o06pas3oMm, AaHHOe y4vebHOe nocobue AaeT BO3MOXHOCTb
CTYAEHTY MpeAcTaBUTb TEXHONOMMYECKUE MPOLECChl M CUTY auun, Ko-
TOpble MOTYT BO3HUKHYTb Ha MPOMbILL/IEHHbIX HEPTAHLIX W ra3oxu-
MUYECKMX KOMMeKcax.
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CNOBAPb TEPMWVHOB 1 ONMPEAENEHNI
KOMIMBbKOTEPHOIO TPEHAXEPOCTPOEHWNA

ABTOMaTU3NPOBAHHAA
obyvarowasa cmctema
(AOC)

ABTOMaTU3NPOBAHHbIA
yuebHbIli Kypc (AYK)

ABTOHOMHbIV TpeHaXep

OT A IO A

nporpamMMHOe CpeLCcTBO
NPOMECCHOHAIbHOA MOArOTOBKM
MepcoHana, COCTOALLIEE U3 OLHOTO WK
HECKO/IbKVX aBTOMATU3MPOBaHHbIX
yuebHbIX Kypcos (AYK) v Habopa
CreLnasn3npoBaHHbIX NTOKasIbHbIX
TPeHaXepoB, MO3BONSAIOLLMX OCYLLECTBNATL
(hopMupoBaHve NPOMECCUOHASTBHBIX
HaBbIKOB 1 YMEHWUIA, MPUHATUSA 1
BbIMOSHEHUS PELLEHUI MO YNpaB/ieHNO
(06Cny>knBaHNIO) 0GBLEKTOB,
paccMaTpuBaeMbIX B COLEPXKaTe/IbHON
yactn AYK

NporpaMMHoOe CpeacTBo
NPOMECCHOHANBHOA MOATOTOBKM
nepcoHana, 0TBevaroLLee TPeboBaHMAM
METOAVIK MOATOTOBKW, peanu3sytoLLee
npeabsB/ieHne 06y4aemMomy rpatyeckoro
1 TEKCTOBOIO Matepuiana HopMaTUBHO-
TEXHWNYECKOW AOKYMEHTALUM KOHKPETHOIO
y4ebHOro Kypca 1 obecneyvBatolLiee
KOHTPO/Ib KauyecTBa MOArOTOBKM
06y4aeMbIX.

TPEHaXeP OMepaTopa CUCTEMbI «Ue/IOBeK-

MaLLIHa». YHKLMOHUPYHOLLIMIA 663
CUCTEMbI «Ye/0BEK-MaLLMHa».
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ANTOPUTM AeATENbHOCTY
oneparTopa CUCTeMbI
«YenoBeK-MallnHa»

ALanTUBHbIN TpeHaxep

ACP —aBTOMaTN4eckasd
cucTema perynmpoBaHns

ACYTI

BCTpoeHHbIN TpeHaxep

npegnucaHune, onpegenstoLlee cogepXxaHve
1 MOCNeA0BaTeNlbHOCTb AENCTBUIA
ornepatopa B CUCTEME «Ue/IOBEK-MalLINHA».

TpeHaXkep oneparopa CUCTEMbI
«YeNoBeK-MalliMHa», 06ecrnevVBatoLLuii
aBTOMATMYECKYIO ONTUMU3ALMIO
yNpaBneHns NPoLeccoM NoAroTOBKU
onepaTopa CUCTEMbI «Ye/IOBEK-MaLLINHA»
C YYETOM Pe3y/bTaToB BbIMOMHEHUS UM
y4yebHbIX 3aau.

BbINO/HSAET 3a7a4y aBTOMaTUYECKOIA
CTabunmsaumm TeXHONOrMYECKOro
napametpa. CogepXuT 06beKT
perynMpoBaHusl, U3MepuTe/ibHoe
YCTPOWACTBO, pPerynatop (KOHTponnep),
NCNOMHNTENBbHOE YCTPONCTBO

ABTOMaTU3MPOBaHHaaA cucTeMa
yrpaBfieHUst TEXHONOMUYECKNUM
npoLeccom. YenoBeKo-MallMHHasA CUCTEM,
npefgHa3Ha4YeHHas ana cbopa, 06paboTKu,
NpeAcTaBfeHnst MH(oOpPMaL MK 0 npouecce
1 BbIPabOTKMN YNPaBAsALLMX BO3AEACTBWIA.
Ha onepaTopa BO3Nn0XeHb! 3afa4n
HabnogeHVs 3a paboToii cuctembl. B
HEOOXOAMMbIX CUTYaLMAX OnepaTop NMeeT
BO3MOXXHOCTb BMELLIATLCA B MpOLEecC
yrpaBneHus.

TpeHaXXep OnepaTopa CUCTEMbI «Ue/loBeK-

MalLnHa», OYHKUNOHMPYIOLLMIA COBMECTHO
C CUCTEMOI «YenoBeK-MaLlnHa».
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MpynnoBoin TpeHaxep

JeAaTenbHOCTb onepaTopa
CUCTEMbI «YenoBeK-
MaLlMHa»

NaoeHTugmkartop

MHpopmaymoHHas mogesnb
CUCTEMbI «Ye/I0BEK-
MaLLHa»

MHopmaunoHHoe Hone
paboyero mecTta oneparopa
CUCTEMbI «YE/I0BEK-
MaLlmHa»

KauecTBO gedATe/IbHOCTU
orepaTopa cucTemsbl
«YyesloBeK-MallnHa»

KoHuenTyanbHasa Mojenb
onepartopa CUCTEMbI
«YenoBeK-mallunHa»

TpeHaXep onepaTopa CUCTEMbI «4e/10BEK-
MalLWHa», NpeHa3Ha4YeHHbIn 4N
OJHOBPEMEHHOI MOArOTOBKM OMepaTopoB
B3aVIMOCBS3aHHbIX CUCTEM «Ye/I0BEK-
MaLluHa.

MPOLLECC, OCYLLECTB/SEMbIA OMEpPaTopoM
4191 [OCTVXKEHWS NOCTaB/IEHHLIX Mepes
CUCTEMON «YeNnoBeK-MallHa» Lefeid.

YHUKa/IbHOe MMS TOYKU, MO KOTOPOMY
TOYKa Pacro3HaeTcs B CUCTEME.

YCNOBHOE 0TO6paXXeHNe NHhopMaLmm

0 COCTOSIHUM 06BbEKTA BO3LENCTBYS,
CUCTEMbI «Ye/IOBEK-MALLNHA» U CNOCOBOoB
yNpaBneHns: UMW.

YacTb paboyero MecTa orneparopa
CUCTEMbI «Ye/I0BEK-MALLIIHA», B KOTOPOM
pa3MeLLeHbl CPeACTBa 0TOGPaKEHNS
VH(OPMALN CUCTEMbI «Ye/OBEK-
MalLIHa» U ApYrue UCTOUHMKM
VH(OPMAaLMI, NCMO/b3yeMble ONepaTopom
CUCTEMbI «Ye/oBeK-MallHa».

COBOKYMHOCTb CBOWCTB [€ATENbHOCTU
onepaTopa CUCTEMbI «Ye/I0BEK-MaLLINHAY,
06YC/OB/IMBAIOLLMX €€ BbIMOMHEHNE B
KOHKPETHbIX YC/TOBUSIX.

COBOKYMHOCTb MPeACTaB/EHW onepaTopa
0 LensiX 1 3agaqax AesaTenbHOCTH,
COCTOSIHUAX 06bEeKTa BO3AENCTBUS U
CUCTEMbI «Ye/I0BEK-MaLLUMHa», a TaKkke
cnocobax BO3AECTBUSA Ha HIX.
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KoMnnekcHbI TpeHaxep

KoMnbloTepHbIiA
TpeHaxep

JloKanbHbIN TpeHaxep

MHemMocxema CUCTEMBI
«YyenoBeK-MallmnHa»

TpeHaXkep onepaTopa CUCTEMbI «Ye/I0BEK-
MaLLUHa», NpeaHa3HaueHHbIA ans
COBMECTHOIA MOArOTOBKY OMEpaTopoB
CUCTEMbI «4e/0BEK- MalLMHa» B MO/IHOM
06beMe anropUTMOB WX AEATENbHOCTU
WM Of{HOTO OMepaTopa, AesTeNbHOCTb
KOTOPOTO B CUCTEME «Ye/I0BEK-MaLLMHaY»
OCYLLIECTB/ISIETCA MO HECKO/bKUM
CrNeLnabHOCTAM.

TPeHaXep, B COCTaBe KOTOPOro Kak MOZesb
06beKTa ynpas/eHus, Tak 1 paboure mecTa
00y4aeMbIX Y MHCTPYKTOPa peasim3yroTca
Ha 6a3e KOMMbHOTEPHbIX CPEACTB.

creLmann3vpoBaHHbIi TPEHaXEP,

B COCTaBe KOTOPOro MofenmpyeTcs
OT/e/bHas TeEXHO/OrMyecKas cucTema
((hyHKUMOHAIbHO-TEXHONOT UYECKNI
y3en, TEXHUYECKOe CPeACTBO Wiv rpynna
CpeAcTB M MNp.) 1 06ecneymBaeTcs
BO3MOXHOCTb MOArOTOBKM MepcoHana K
BbINO/IHEHWIO YaCTW AeATeNIbHOCTW M0
CBOEM CreLmanbHOCTK.

CPEfICTBO OTOGPAKEHNS MH(OPMaLWK
CUCTEMbI «Ye/0BEK-MaLLNHa», C
MOMOLLbHO KOTOPOrO B Har/IsiIHOM BUE
BOCMPOU3BOAUTCS CTPYKTYpa U AVHAMMKa
COCTOSIHWIA 06BEKTA WM MpOLiecca, a
TaKkxKe asropuTM YnpaB/ieHUsi CUCTEMbI
«YeNOBEK-MalLIMHa».
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MogenupytoLLee
YCTPOICTBO TPeHakepa

MogenupytolLLee
YCTPOWNCTBO

MoTopHoe nose paboyero
MecTa orepaTopa CUCTeMbI
«YefloBeK-MallnHa»

HageXxHoCTb onepartopa
CUCTEMbI «4enoBeK-
MaLlnHa»

HanpsxeHHoCTb
orepaTopa CUCTeMbI
«YesioBeK-MalLnHa»

ycTpoiicTBO, hopMupyr L ee yuebHyto
WH(POPMaLNOHHYIO MOfeNnb B TpeHaxepe
onepatopa CUCTEMbl «4e0BEK- MallNHa»
nynpasnalpl,ee ee M3AMEHEHUEM W
COCTOfHMEM cpedbl Ha pabouyem mecTe
CUCTEMBl «4YenoBeK-MalluHa».

nporpamMmHoe CpeAcTBO
npogeccmoHanbHo NOATOTOBKM
nepcoHana, peanusyioliee Mogenb 06bekTa
ynpaBneHus, HO He oGecneynBatolyee B
nonHoil mepe BbiNONHeHUEe Tpe6GOBaHMWIL,
npeAbsBASEMbIX K TpEHAXepam.

4acTb pa6oqero MeCTa onepaTtopa
CUCTEMblI «4enoBeK-mMmalwWnHa», B KOTOPOM
pasmelwleHbl MCNONb3yeMble onepaTtopom
CUCTeMbl «4enoBeK-MallMHa» opraHbl
ynpaBneHna U oCyw ecTBnarTCAa €ro
ABUTATENNbHbIE ,El.el7|CTBl/Iﬂ no ynpasneHunto
CUCTEMblI «4YenoBeK-MmalWHa».

CBOMCTBO YenoBeka-onepaTopa CMCTEMbl
«YeNoBeK-Mall MHa» COXPaHATb
pa6oTocnoco6HOe COCTOAHME B TeYeHUe
TpeGyeMOoro nHTepBana BpeMeHU.

pa6oTtocnoco6Hoe COCTOAHUE
onepaTopa CUCTEMbl «4eJ0BEK-
MallMHa», onpefensiemMoe
0CO6EHHOCTbO U MHTEHCUBHOCTbHHIO
NCUXO-(PM3NONOTUYECKMX NPOLLECCOB,
obecneynBar WX BbIMONHEHMNE
LesTeNbHOCTM OomepaTtopa CUCTEMbI
«4YeNnoBeK- MallMHa».
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OcBanBaeMoOCTb CUCTEMbI
«YyesioBeK-MalllMHa»

OpraH ynpasneHus
CUCTEMbI «Ye/I0BEK-
MaLUmHa»

OwmnbkKa onepartopa
CUCTEMbI «4eoBeK-
MaLluvHa»

O6CcNyX1MBaeMoCTb
CUCTEMbI «YE/I0BEK-
MaLUmHa»

MynbT ynpasneHns
CUCTEMbI «4€/I0BEK-
MaLLnHa»

MpoeccrnoHanbHas
NOAroTOB/EHHOCTb

orepaTtopa CUCTeMbI
«4esioBeK- MallHa»

CBOWCTBO CUCTEMbl «4enoBeK- MallWHa»,
o6ycnoBnuBatoLyee NPMCNoCo6IeHHOCTb
ee TeXHUYECKUX CPeAcTB U anropuTmMoB
LefATeNbHOCTU K OCBOEHUIO Y4€T0BEKOM-
0NepaTtopoM CUCTEMbI «YeN0BeK-MalluHa».

TeXHUYEeCKoe CPEeACTBO CUCTEMbl «4YeN0BeK-
MallMHa», NpefHa3HauYeHHOe ANs Mepejayn
ynpaBnso W nx Bo3geiicTsuit oT onepartopa
CUCTEMbl «4YenoBeK-MallnHa» K MalWuHe.

HenpaBWNbHOE BbIMONHEHUE UK
HEeBbLIMOMHEHWE ONepatopoM CUCTEMDI
«4yenoBeK-mMall MHa» NpeanncaHHblX
nelcTBUA.

CBOWCTBO CUCTEMbl «4eNnoBeK-MaW MHa»,
06ycnOBnMBa|omee I'IpI/ICI'IOCOﬁI'IeHHOCTb ee
TEXHNYECKUX CPpeacTB K 06Cﬂy)KI/IBaHI/IIO,
PEMOHTY M NOATOTOBKE K NPUMEHEHNIO
4YenoBeKOM- onepaTtopom CUCTEMDbI
«4yenoBek-mMmalWl nHa».

anemMeHT pabouyero mecTa onepatopa
CUCTEMbl «4YeNOoBeK-MalW MHa», HA KOTOPOM
pasMelleHbl cpeAcTBa 0TOGpaXeHuUs
MH(OpPMaLUM W OpraHbl ynpaBneHus
CUCTEMbl «4eNOBeK-Mall UHa».

CBOMNCTBO OnepaTtopa CUCTEMbl «4enoBek-
MalWmnHa», onpejenseMmoe COBOKYMHOCTbIO
3HaHWI, HaBbIKOB W COCTOAHUA
NCUXNYECKUX N PU3NONOTNYECKNX
hYyHKLWIA, KOTOpble 06yCNnoBANBAKOT

ero cnoco6HOCTb OCYL, eCcTBAATH
onpefeneHHy0 AeATeNbHOCTb C 3afaHHbIM
KayecTBOM.
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MpodheccMoHanbHBbI
oT6op onepaTopoB
CUCTEMBI «YesIoBeK-
MaLLHa»

MonHoMacLUTa0HbI
TpeHaxep

MporpammMHble cpeacTea
nogrotoeku (MNCI)

PaboTocnoco6Hoe
COCTOsIHME ornepartopa
CUCTEMBI «YesI0BeK-
MalUnHa»

Pa6ouee MecTo ornepaTopa
CUCTEMbI «YeNoBeK-
MallVHa»

Pabouee mecTo
06yuyatoLLLero B TpeHaxepe

oT60p NuUL, Hanbonee NPUTOLHbIX
K npoeccMoHanbHON NOATOTOBKeE
M panbHellw en fedTeNbHOCTN B
cucTemMe «4yenoBek-mMaw MHa» no
onpefieNeHHO cneunanbHoOCTH, a
TakXe Mo NCMXO(PU3NONOTUYECKUM
XapaKTepucTukam.

KOMMAEKCHbIW TpeHaxep, B KOTOPOM
C BbICOKOI cTeneHbio nogo6us
BOCMPON3BOAATCA peanbHble paboune
MecTa rpynnbl TPEHUPYEMbl X
cneymanucTos.

aBTOMATM3WpPOBaHHbIEe YyuebHbIe KypcChl,
aBTOMAaTM3WpOBaHHbIe 06yvarolme
CUCTEMBbI, TPEHAXepbl N yuyebHO-
TPEHMPOBOUYHbLIE KOMMEKCHI, peannsyemble
Ha 6a3e KOMNbIOTEPHbIX CPEACTB.

CoCTOsiHME onmepaTopa, NpW KOTOPOM OH
Cnoco6eH OCYyLW eCTBNATL ONpejeneHHY 0
LeATeNbHOCTb C Tpe6yeMblM KauyecTBOM.

Y4acTb NPOCTPAHCTBA B CUCTEME «4Ye0BeK-
MallMHa», OCHalleHHas cpejcTBaMu
0TO6GpaXeHWs MHGpOPMALUK, OpraHamu
ynpaBneHWs v BCNOMOTaTe bHbIM
o6opysoBaHMeM U npejHa3HauyeHHas ANA
OCYLL eCTBNEHUS feATeNbHOCTN onepaTopa
CUCTEMbl «Y4e0BEK-MallUHa».

YyacTb MPOCTpPaHCTBA B TpeHaxepe,
OCHalleHHas TEXHUUYECKUMMU CpPeACcCTBaMMY,
HEeo6X0A4UMbIMU AN OCYL eCTBNEHUS
KOHTPONSA U ynpaBaeHUs NMPoOLEeccoM
NOATOTOBKM onmepaTtopa CUCTEMbl
«YenoBeK-Mal UHa».
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CucTtema «4enoBeK-
MaLLVHa»

CwucTema ynpaB/eHus
TEXHO/I0TUYECKMM
npoL,eccom

CpepacTtBo 0TO6paXKeHUs
NHopMaLUK CUCTEMbI
«YesI0BEK-MaLLHa»

Cuctema
3ProHOMWYECKOro
0b6ecrneyeHnst CUCTEMBbI
«4yenoBeK-MallUHa»

Cpepa Ha paboyem MecTe
ornepartopa CMCTeMbI
«YeI0BEK-MalLHa»

CpegacTtso
»XU3HeobecnevyeHUst Ha

paboyem MecTe onepaTopa

CUCTEMbI «4enoBeK-
MallnHa»

cucTtema, BKA Yato U aa B ceba yenoseka-
onepatopa CYM. malWwmnHy, nocpeiCTBOM
KOTOPOW OH OCyW ecTBNAET TPYAOBYIO
feATeNbHOCTbL, N cpefly Ha paboyem MecTe.

COBOKYMHOCTb OfHOTFO UM HECKONbKUX
06bEKTOB YyNpaBneHWs U OAHOTO UK
HECKONbKUX YNpaBnsolWUX ycTpoicTs,
B3aUMOZEiCcTBUE KOTOPbIX NOAUYNHEHO
onpeaeneHHoi uenu.

ychOVICTBO B CUCTEME «Ye/I0OBEK-
MalWwnHa», npeaHasHa4YyeHHoe Anda
BOoCnNpmnATMa onepatopomMm CUCTEMbI
«4yenopek-mawmMHa» CUrHasoB O COCTOAHUN
06bekTa BO3,D.€I7ICTBI/Iﬂ, CUCTEMbl «4e/I0OBEK-
Mall MHa» n cnocobos ynpaBneHua MMu.

COBOKYMHOCTb B3aMMOCBSA3aHHbIX
OpraHnM3auuOoOHHBIX MepOI‘IpI/IﬂTVIVI,
Hay4YHO-nccnenoBaTebCKNX U MPOEKTHBbIX
pa60T, peanu3yr unx aproHoMmmnyeckoe
obecneyeHne CUCTEMbl «4eNOBEK-
MallHa».

COBOKYMHOCTb PU3UUYECKUX, XUMUYECKUX,
GUONOTNYECKNX U MCUXONOTUYECKUX
(haKTOpOB, BO3AENCTBYIO L NX HAa ONepaTopa
CUCTEMbl «4YeNOoBEeK-MallMHa» Ha ero
paGouyeM MecTe B X04e €ro AesTeNbHOCTHU.

COBOKYMHOCTb TEXHWYECKNX CPELCTB
Ha paboyem MecTe omepaTopa CUCTEMbI
«4yenoBeK-mall MHa», cCO3Aatl WX YCNOBUSA
ans obecneyeHus ero pabotocnoco6HoOro
COCTOAHMS M COXPaHEeHWs ero 340pOBbA.
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CpefcTBo 0TO6paXKeHMUS
WMHopMaLUKN CUCTEMbI
«Ye0BeK-MallnHa»

CneunannsnpoBaHHbIi
TpeHaxep

CArpP

CBP
CYB[,

CurHanmnsaTop cUCTeMb
«YefI0BEK-MalLHa»

TpeHaxep

CpeAcTBO OTO6paxeHMs MHGoOpMayum
CUCTEMbl «4eN0BEeK-MallnHa»,
npefHa3HauyeHHoOe 4N OAQHOBPEMEHHOTO
ucnonb3oBaHWs B pa6oTe AByMsA U Gosee
onepaTtopaMm CUCTEMbl «4en0BeK-
MalluHa».

TpeHaxep AN nepcoHana KOHKPETHbIX
KaTeropmin cneumanbHoCTeN,
npesHasHa4YeHHbI ANs NOATOTOBKMU K
BbINONHEHWNIO AeATENbHOCTHN NO 3TUM
KaTeropmam.

cucrtema aBTOMaTU3NpPoOBaHHOTIO
NpoeKTMpoBaHNA.

cucrtema BVIpTyaI'IbHOVI peanbHOCTMW.

cuctema ynpasneHusa 6aszamu OaHHbIX.

CPeACTBO OTOGpaXeHUs MHMOpPMaLum
CUCTEMbl «Y4e0BEK-Mall MHa»,
npefHa3HauyeHHoe AN NOJAaYM CUTHANOB C
Lenblo NMpuBNeYeHUs BHUMaHUA onepaTopa
CUCTEMbl «4e/0BEK- MallnHa».

TeXHUUYecKoe CPeACTBO, MpefHa3HauYeHHoe
ANns npodeccMoHanbHOW NOATOTOBKU
onepaTtopoB CUCTEMbl «4eN0BeK-
MallMHa», oTBeYar L ee Tpe6oBaHUAM
MeTOAWK NOATOTOBKU, peanusyrolyee
MOZAEeNb CACTEMbI «4€N0BEK-MalluHa» W
obecneuynBato Ll ee KOHTPONb KauyecTBa
AefATeNbHOCTM 06yyaemMoro.
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Uenosek-onepaTop
CUCTEMBI «4esI0BEK-
MaLLMHa»

YHUBepCanbHbIiA
TpeHaxep

YuebHas
WHpOpMaLMoHHan Mogenb
B TpPeHaxepe

YnpaBsnsaemMocTb CUCTEMbI
«4esloBeK-mallMHa»

Y4aCTKOBbIV TpeHaxep

YUenoBeK, OCYL eCTBASIOWUA TPYJOBYIO
AesTeNbHOCTb, OCHOBY KOTOPOW cocTaBnser
B3aumMopgeiicTene ¢ 06bEKTOM BO3feilicTBUS,
MalMHON U cpefoil Ha paboyem MecTe npu
MCMNONb30BAHUM UHGHOPMALMOHHON MoZenu
M OpraHoB ynpaBneHus.

TpeHaxep onepaTopa CUCTEMbl «4YeNOBeK-
MalWmnHa», NpedHasHaYeHHbli 419
NMOATOTOBKW OMEpaTopoB CUCTEMbI
«YeNoBeK- MallMHa» K BbiIMONHEHWNIO
MAEHTUUYHbIX Pe3ynbTUPYO WX AeAcTBUI B
Pa3sfIMUHbIX CUCTEMAX «YENOBEK-MallUHa».

WH(OpPMaLMOHHAA MOAENb B TpeHaxepe
onepaTopa CUCTEMbl «4YenoBeK-MalW MHa»,
co3faBaeMas ANf NOATOTOBKW onepaTtopa
(onepaTopoB)CUCTEMbI «Ye/iOBEK-
mMalWwmnHa» N oTeBevatow,an TpeboBaHnAM
MeTOAUKMN NOATOTOBKMW.

CBOWCTBO CUCTEMbI «YeNOBEK-MallnHa»,
oﬁycnosnmsa}omee ee ﬂpVICI'IOC06I'IeHHOCTb
KynpaB/ieHUK 4YenoBeKOM-onepaTopom.

cneymannM3npoBaHHbIi TpeHaxep,

B COCTaBe KOTOPOro MojenupyeTcs
OTAeNnbHas TeXHONOrnyeckaa cucrema
(hYyHKLMOHANbHO-TEXHONOTNYECKNA
y3en, TeXHWYeckoe CpesjCcTBO MK
rpynna cpeAcTsB M Mp.), U C BbICOKOM
cTeneHbl NoAo6MA BOCMPOM3BOAATCA
COOTBETCTBYI L MEe YYaCTKN peanbHblX
pabouymx mecT obyyaemblX.

197



YU4ebHO-TPEHNPOBOYHbIIA
kKomnnekc (YTK)

OProHOMUYHOCTb
CUCTEMbI «4e/I0BEK-
MaLLnHa»

30K

JproHomMmyeckKoe
obecrieyeHne cUCTEMBbI
«YyenoBeK-MallnHa»

CASE (Computer-
Aided Software/System
Engineering)

IMS (Instructional
Management Systems)

OLE (Objects Linking and
Embedding)

SCORM (Sharable
Content Object Reference
Model)

nporpamMmmMHoe CpeficTBO
npodeccCMOHanbHON NOATOTOBKM
nepcoHana onpefeneHHon cneymanbHOCTH
BKNOYato L, ee foCTaTOYHbIE Habop AOC.
cneyuvanm3snpoBaHHbIX N KOMMAEKCHbIX
TpeHaxepoB, JONONHEHHOEe HabopoMm
y4yebHO-MeTOANYECKMX MaTepuanos,
HEeob6XOoAMMbBIX AN OpraHusayun
KOHKPEeTHOM cTafMn NOATOTOBKM
nepcoHana faHHOW cneynanbHOCTHK
(rpynnbl pOACTBEHHbIX CNeLnanbHOCTel),
COBOKYMHOCTb 3pFTOHOMMYECKUX CBONCTB
CUCTEMbl «YeIOBEK-Mall MHa».

DNeKTPOHHbIN o6yyvato W nit KOMNeKc
(Kypc).

yCTaHOBNEHUE IPFOHOMMYECKNX
Tpe6oBaHWii U hopMupoBaHue
9PrOHOMMUYECKNUX CBOWCTB CUCTEMBI
«4yenoBeK-MallUHa» Ha CTaguax ee
pa3paboTKM M MCNONb30OBAHMUMU.

aBTOMAaTWM3MpPOBAHHOE MPOEKTUpPOBaHME
NporpamMMHbIX NPOAYKTOB (CUCTEM).
CTaHfapT cCMCTeM opraHusaumu oGyveHus.
TEXHO/OTUSA CBA3bIBAHWSA U BCTpaMBaHUs

06bEKTOB.

Moaenb o6MeHa yuye6HbIMWU MaTepuanamm
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Point (Touka)

OnuncaHne napameTpoB
TOYKM

OfHO M3 OCHOBHbIX MOHATUIA B
COBPEMEHHbIX KOMMbIOTEPHbIX CUCTEMAX
ynpaBneHus. Touyka-3aTo Habop
MHpopMaLMuM o Bawem npouecce, 06
onpefeneHHON YacTy Bal el CUCTEMBbI.
OCHOBHbIMUN 3feMeHTaMW TOYKW ABNAOTCA:
- Point ID —unpeHTU(OUKATOP TOUKM,;

- Parameters - napameTpbl;

- Functions - ®yHKUUMK.

Touka, KoTOpas MAaeHTUOULNpPOBaHa,
npefcTaBnsfeT cob60il NOMMEHOBAHHY IO
COBOKYMHOCTb BEAWYUH AaHHbIX. Kaxabli
3NeMeHT MHQOpPMaLMM O TOYKEe Ha3blBaeTcH
napametpom (Parameters).

MapameTpbl TOYKWM onpefensdtT Habop
HasHaueHHbIx dyHkuuii (Functions).
Hab6op hyHKUNI onpepenseT feincreune
TOYKM.

OCHOBHble NapaMeTpbl TOUKM

MapameTp
PV (Process Variable -
MepemeHHas npouecca)

SP (Set Point —3agaHue)

OnucaHune

PeanbHbli BX0OA OT npouecca. Tekylee
3HaYeHNe NN COCTOAHME TOUKM. Hanpumep,
ecnum TOouyKa nNpepcTaBnfeT TemnepaTtypy
Ha Tapenke pPeKTU(PUKALUOHHON KONOHHBI,
To PV daBnsfeTca Tekyuieli TemnepaTypolii.
MpeacTtaBnaeTca B HaTypaNbHbIX eAUHMULAX
n3MmepeHma uam B % OT AuanasoHa
M3MepeHunsa gatymka

Xenaeman BenyunHa PV. 3agaHue
perynatopy. Korga nepemeHHas npouecca
UNN TeKylw,as BenuYnHa MMeeT OAMHAKOBOE
3HayeHne C 3aflaHWeM, Pperynatop He
NPOU3BOAUT HUKAKUX AelCTBUINA.
M3meHeHne SP Bbi3biBaeT U3MeHeHue PV.
EanHMLbI n3mepeHuns cosnagatT c
efMHMLAMWN n3mepeHns PV.

199



OP ( Output —BbIxogHoe
3Ha4eHue)

MD (Mode-Pexum)

Pexxum Man

Pexxum Auto

Pexxum Cas

BbIXO4HOW CcUFHAN CUCTeMbl, KOTOpbIii
nocTynaetT Ha MCNONHWTENbHbLIA 3NEMEHT.
Hanpumep, perynnpywowuii  knanaH. B
cnyuae aHanoroBsoro perynmpoBaHus
Bbixo4 wu3MepseTca B % OT pacyeTHOro
3HauyeHWs BbIXOAA TOUKU. B cryvae ¢ TOUKOI
COCTOSHUS MAW C AUCKPETHON Toukoii OP
MMeeT 8 pasnMyUHbIX 3HAYEHUIA.

OTob6paxaeT pexum ynpaBneHus
TOYKOW. WmetoTcs chnefylouime pexuMmsbl
ynpaBneHua:

- Manual - (Py4Holit).

-Automatic —(ABTOMaTuYeCKNii),

- Cascade —(KackagHblii).

- Normal —(HopmanbHbIi1)

Pexum Manual —octanasnusaert peiicteue
aBToOMaTMyecKoro ynpasneHusa. B a3Tom
pexXume onepatop WMeeT BO3MOXHOCTb
NW3MEHUTb BENNYUHY cUrHana OP.

Pexxum Automatic —ecnn MD ycTtaHoBAEH
B @aBTOMaTU4YeCKWNIH peXxunm, To 3TO 03Ha4vaerT,
4TO TO4YKa ynpaBnseTca KOoHTponnepom. B
3TOM pexume perynatop aBTOMaTU4YeCKMU
perynupyetcurdHan OP cuenbto noggepxartb
PV=SP. B pexume AUTO onepartop umeet
BO3MOXHOCTb YNpPaBnATb Benn4ynHoin SP.

B pexume KacKafHoro ynpasfneHuns
BbIXOAHOW curHan OP opHoro perynatopa
ynpasnser 3afiaHunem SP apyroro
perynatopa. Perynatopbl COefjMHEHbl B
Kackaf. 3ajatolee yCTpOWCTBO Ha3biBalT
NepBUYHbLIM, BEAYLW UM, 06bI4HO  OH
peiictByeT Bpexunme Automatic, BTOpUYUHbBITA
perynatop —BeAOMbIi, 06bI4HO AelicTBYyeT
B pexume Cascade.
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Pexkum Normal

Mode Attribute —(MDALtt
aTpubyT pexxrmma)

PV Range Limits —
Mpegenebl guanasoHa PV

Bad PV («nnoxasi» PV)

HopmanbHblii pexum — M3HayanbHO
YCTAHOBNEHHbIA (CKOH(W ypupoBaH-HbIA)
pexum ynpaBneHus ANA TOYKU AaHHbIX. OH
MOXeT ObITb

Manual —(PyuHoi1)

Automatic —(ABTOMAaTUYECKUIA)

Cascade - (KackapgHblii).

ATpnbyT pexuma nokasbiBaeT Ha TO. KTO
MMeeT MpaBoO BHECTW W3MEHEHUS B TOUKY
faHHbIX. ATpubyT pexuma umeeT f[Ba
3HaYeHMns:

- Operator - onepaTtop

—Program —nporpamMmma.

ATpubyT pexuma Operator - nokasblBaeT
Ha onepaTtopckuii goctyn. B atom cnyuvae
onepaTop MOXeT M3MEeHATb 3ajaHune, BbIXOA,
COOTHOLWEHMNe, CMelw eHne. ATpuUbyT pexu-
ma Program - noKasblBaeT, YTO TONbLKO
nporpamma MOXeT W3MeHATb 3HauyeHUsa 3a-
[aHud, BbIX0o4a, COOTHOWEHUS, CMeL,eHNd.

3HayeHuns npefenos Avnana3oHa PV
onpenena TCA: HUDKH UM 3HauyeHuneM
- PVEULO u BepxHum 3HauyeHuem -
PVEUHI . Mokasbisato T gnanasoH wkanel
npuéopa B  WHXEHEPHbIX  eAMHMLAX
W3MepeHua W [OMXKHB COOTBETCTBOBATL
KanuM6pOoBOYHOMY ANanasoHy ceHcopa.

Ecnn curHan PV  BbIXOAUT K3 CBOEro
fuanasoHa, To PV npuobpeTaeT 3HayeHwue
«bad». Ecnu vcnonb3oBaTh BO3MOXHOCTS
pacwupeHua gumanasoHa PV, 1o PV 6ypgert
paccmMaTpuMBaTbCsH KakK «Xxopowasa», ecnu
3HaYeHNe HAaXOAUTCA BHYTPU pacWlUPEHHOTO
fnanasoHa.
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PV Source (ICTOUYHUK PV) MapameTp, KoTopblii NoKasbiBaeT, KeM B

OPHILM
OPLOLM

Red Tag - «KpacHas
MeTKa»

Alarm —Anapm (curHan
TpeBoru)

CUCTEMY nocblnaeTcsa curHan PV.
O6bI4HO PV NpuXoAnT B CUCTEMY OT
CCKOH(PUTYPUPOBAHHOTO UCTOYYU NKa»
—MNEepBUYHOTO0 N3MEPUTENIBHOTO Mnpe-
obpasoBaTensa (fatymka), 1 NO3ITOM)
napametp PVSOIJRCE umeet 3HaueHue
AUTOMATIC.

Ecnn xe npeo6pa3oBaTenb BblifeT u3
cTpof, To PV cTaHeT HeonpejeneHHOW,
TOrfa MOXHO CKOHUTYypupoBaThb
N3MEeHeHWe MCToyHuka PV ot
AUTOMATIC Ha MANUAL, uTO
NO3BONNT BBECTU B CUCTEMY (PUKTUBHYIO
PV, noka He 6yaeT ucnpasineHa cutyaumna.

MapameTpbl BbIXo4a

MapamMeTp BepxHero npegena Bbixoaa

MapaMeTp HUXHEro npejena BbiXxo4a

Ecnn 3TOT napameTp BKIKOYEH, TO
n3MeHeHune Bboixoga (OP) cucremb —
3abnokuposaHo(Hanpumep,
perynupytownii KnanaH HaxoguTca Ha
TeXHU4Yyeckom ob6cnyxmeaHuu). B atom
cnyyae BbIXOA He MOXET O6blTb N3MEHEH
HW onepaTopoM, HW nNporpamMmoii. Ans
skniouenns Red Tag touka gonxHa 6biTh
nepesefeHa B pexxum Manual.

Mpu BO3SHWKHOBEHWU HEHOPMaNbHOM
CUTYy auunM NAN HEHOPMaNbHbIX YCNOBUWIA
no KaXfol Touke reHepmpyetcs
CUrHanusauymsa.

MepemeHHasa npouecca- PV umeer B
cucTemMe YeTbipe YCTaBKM CUTHanmM3aymm,
KOTOpble NO3BONAKT CKOHQUTypupoBaTh
npeaynpefuTenbHY0 U aBapuiiHyto
cUrHanusauuu.
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Trip Point (YcTaBKu):

Lo
LoLo
Hi
HiHi

Priority (MproputeThbl):

Urgent
High
Low

Huns

Hun3-Hun3 ( HUXe HUXHero)
Bepx

Bepx-Bepx (Bbllwe BepXxHero)

CurHanusaumym OoTNNYaKTCA MO BaXHOCTH,
cornacHo npuoputetTam.

CpoOYHbIA

BbicOKUI

Hunskunii

Kaxpgas curHanmsaumnsa MoxeT 6blTb 3ajaHa
CO CBOWM MPUOPUTETOM
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BOMPOCHLI MO NMPONAEHHOMY MATEPUANY

1 YTo Takoe KnanaH?

2. Kakve Buabl knanaHoB Bbl 3HaeTe?

3. UTo Takoe Hacoc, Kakne Buapl Bbl 3HaeTe?

4. BXOJAT /M HacoCbl B aHaNoroBble TUMNbl 060pya0BaHNA?

5. UTo Takoe EMKOCTb U B KakKuX LeNsX UCNosb3yeTca?

6. UTO TaKkoe KOMMPECCOP M B KaKNX LIeIAX UCMoJb3yeTca?

7. N Yero ucnonb3yeTcs CMeCUTENbHbIN 6ak?

8. Mo Kakomy NpUHUMNY AENCTBUA KNacCupuLUmnpyroTcs Teno-
0OMEHHUKN?

9. Kakyto (DyHKLMIO BbIMOMHAET cenaparop?

10. Kakue ctaHgapTHble npouenypbl Bol 3HaeTe?
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