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Bsenenne
PykoBozcTBo no skcrutyatanuu (PO) xomiuiekca perynupoBanusi HacocHsIMu arperaramu (KPH) ce-

pun «CTaHOAAPT» NPCAHAZHAUCHO MJIA U3YYCHUA CTO yCTpOﬁCTBa N TCXHUUYCCKHX XAPAKTCPUCTHUK, a TAKKC
CUCTEMBI €ro MpOorpaMMHPOBaHHUSL.

PO KPH conepxut cBefieHHuss 0 KOHCTPYKIIUH, IPUHITUIE IEHCTBUS, XapaKTEePUCTUKAX U JKCILTyaTa-
IIMOHHBIX CBOMCTBaxX KOMILJIEKCA U €r0 COCTaBHBIX I-IElCTeI\/'I, a TaKKC yKa3aHWu, HCOGXO,Z[I/IMBIG I €ro mpa-
BWIbHOM dKcrutyaTanuu. [Topsaok HACTpOMKHK U SKCIUTyaTaluy JOMIOJTHUTEIIBHOTO 000pyI0BaHUS TPUBEIC-
HBI B COOTBETCTBYIOIINX MPUTIOKEHUSX.

MoHTax, HalaaKa, SKCIUTyaTalus U PEMOHT KOMIUIEKCa TOJKHBI BBITTOIHATHCS KBATH(PUIIMPOBAHHBIM
MEPCOHAIIOM, UMEIOIIUM TPYIIITY JOMYyCKa MO YHEPro0e30MacHOCTH, 03HAKOMIICHHBIM C YCTPOWCTBOM U pa-
60T0171 KOMIIJIEKCA, B TOYHOM COOTBETCTBHHU C JaHHBIM PYKOBOILCTBOM.

P35 KPH pacnpoctpansieTcs Ha Bce KOMIUIEKCHI PETyJIMPOBAaHUSI HACOCHBIMHU arperaTaMi MOJIEIbHOTO
psna «ctanaapT», umetonie obo3naueHuss KPH X-XX «crangapt». KonmudecTBo perynupyeMbiXx HacOCOB
HE U3MEHSET MOPSA0K (QYHKIIMOHUPOBAHUS KOMILIEKCA, a TAKXKE MOPSTOK €r0 HACTPOUKH.

Conepxanne u uznoxenue PO coorBerctByer TpeboBanusim ['OCT 2.601-95 Enunas cucremMa KOHCT-
PYKTOPCKOM TOKyMEHTalUU. JKCILUTyaTalllOHHbIE IOKYMEHTBHI.

Onucanne u paboTa KOMITJIEKCA U3T0XKEHBI B pazaenax 1...6; MopsIoK IporpaMMUpPOBaHUs U KOHTPO-
7151 paboTOCIOCOOHOCTH — B pazzene 7; MHCTpyKUus 1Mo 3KCIUTyaTalluy — B pa3jene 8, HOPsI0K BHITOTHEHUS
MOHTQ)XHBIX pa0oT — B pazfeine 9; rapaHTuitHbIe 00s13aTeIbCTBA, CBEICHHS O PECYPCE U KOMIUIEKT MTOCTABKU
— B pazaenax 10...12 gannoro PO.

Cxembl MPUHIUITHAATBHBIC AJIEKTPUUECKHe, crierupuKanys 000py0BaHNs KOMIUIEKCa PUBEICHBI B
IIpunoxxenun 7.

Omnucanue u paboTa COCTaBHBIX YacTel KOMILIEKca npecTaBieHbl B [Ipunoxennsx 4, 5, 6.

Mopenbnbiii psag KPH cepun «ctanmapT» uMeeT clieyronryro CTpykTypy o6o3nadenus: KPH(2)X-
XX, rme

KPH (2) X - XX
2 BBOJIa, HAJIMYME CUIIOBOTO  KOJIMYECTBO PETYJIUPYEMBIX  MOIIHOCTH Ka)kJJ0ro Hacoca
ABP HAacoCOB
KPH X - XX
OJUH BBOJ KOJIMYECTBO PEryJIUPYEMBIX  MOIIHOCTB KaXJ0r0 Hacoca
HACcOCOB

[Tpumeps! 0603HAUYECHUI:
KPH3-7,5 «ctanaapT» — KOMIUIEKC PETYJIMPOBAHUS TPEMsI HACOCAMH MOIIHOCTBIO 7,5 KBT Kaxkblii;
KPH26-110 «cTangapT» — KOMIUIEKC pEryJIMpOBaHUs LIECThI0 HacocaMU MOIIHOCTHIO 110 kBT kax-

BN ¢ criioBeIM ABP.



1. Ha3HaueHne KOMILIEKCA PeryJIupoOBaHuUs

Kommieke peryimpoBaHusi HACOCHBIMHM arperaramm Ha 0a3e 4yactorHoro mpusoga KPH
NnpeAHa3Ha4YeH Il YaCTOTHOTO U PeJeHHOro ynpaBlIeHUs] HACOCHBIMU arperaTaMy CHCTEeMbl BOJIOCHA0-
JKCHHA B COOTBCTCTBUC C 3aJaHHBIM AJITOPUTMOM 110 CUT'HaJIaM BHCIIHUX JATUYUKOB. HGHBIO peryjinpoBa-

HUSA SIBJIIETCS MUHUMM3AIMS OMIMOKA CTAOWIM3AIMU 33JaHHOTO 3HAUYCHHS OIPEACISIONIETO MmapaMerpa

IIprU MUHUMAJIbHO BO3MOXXHBIX SOHEPTCTUUCCKHUX 3aTpaTrax.

KomMmnekc obecrieunBaeT MNOAACPIKAHUC 3aJaHHOT'O JABJICHUA (pa3HOCTI/I ,Z[aBJ'IeHI/II‘/JI) B HaHOpHOﬁ Ma-

TUCTpalii B COOTBCTCTBUC C 3a/1aBACMbIMH YCTaBKaMU.

2. CocTaB U CTPYKTYpa KOMILJIEKCA

e 0ok ympasieHus komiiekca bYK;

e npeobpazoBatens yacToThl (ITY);

® 3alWTHAaA anmaparypa HACOCHBIX arperaTrosB,

e KOMMYTAI[MOHHAs anmnaparypa;

¢ OJUH WJIH HECCKOJILKO 3JICKTPOTCXHUYCCKUX LHKa(I)OB;

® CHCTEMAa OIpaHMYEHHs] MaKCUMaJIbHOW TeMIepaTypbl BHyTpH 1ikaga (1Kkagos);

¢ CHUCTEMa YIIpaBJICHUA U UHAUKALINH.

CrpykTypHas cxema npuBezieHa Ha puc. 1.

AHaJjoroBbie
AATYHKH
MaBJICHHUSI

JaTunk-pene
JdaBJIeHUs

KPH cepuu "crangapr"

I[porpammu-

(X X ]

pyeMble BXOABI

| |

IIpeobpa
30BaTeb
HaCTOTHI

RS485

brok ynpasnenus
komiuiekcoM bYK

HMI-unTepdeiic

| |
!

KommyTtarmonnas
M 3allUTHaAs
amnmaparypa

A
| !

Wnrepdeiic
MIOJTH30BATEIIS

WNuaukanus v yrpaBieHHe

Puc.1. Crpykrypnas cxema KPH cepuu «cranmapt»



3. Texunuyeckue XapaKTepPUCTUKHU

OcHoBuble TexHuueckue xapakrepuctuku KPH npusenens! B Tabnuie 1 [punoxenus 3.

4. DyHKIHOHUPOBAHUE KOMILIEKCA

4.1. Peskxumbl padoThI

Pexxumbl paboThl KOMIUIEKCA 11O CTETIEHW aBTOMATHU3AIMH PEATU3YEMbIX UM TEXHOJIOTUYECKUX MPO-
I[ECCOB MOTYT OBITh pa3/IeJICHbI Ha PEXKUMbBI aBTOMATUYECKOTO YIIPABIICHUS U PEKUM PYIHOTO YIIPABICHUS
HACOCaMHU.

Pexumbl aBTOMaTUYECKOTO YIIPaBJICHUS MOAPA3ENIAIOTCS Ha OCHOBHOM PeXUM U PEKUMBI (PYHKIIHO-
HaJILHOTO pe3epBa.

B ocHOBHOM peXMMe aBTOMAaTHYECKOTO YIPABIICHUS KOMIUIEKC OOECIeYMBaeT MOJAJEPKaHUE 3a-
JTAHHOTO 3HAYEHUS JIaBJICHUs, BHICTABICHHOTO Ha IudpoBom uuankarope bYK, mytem usmenenus: mpo-
M3BOJIUTEIILHOCTH OCHOBHOI'O HACOCAa U KOMMYTAllMU JOTIOJIHUTEIBHBIX HACOCOB.

[Tpu paboTe KoMILIEKca B PeKMME aBTOMATUYECKOTO YIIPABJICHUS MOJKIIOUEHUE €ro K MUTAoIel
ceTr OyAeT MPOU3BOIAUTHCS AaBTOMATHYECKH MOCJE KaKIOTO OTKIIOYEHHS 3JeKTposHepruu. [Ipu stom
IUTaBHBIN ITyCK Hacoca IOCIIE NepephIBa MUTaHU KOMIUIEKCA IPOU3BOANUTCS ntociie 4...5 — ceKyHIHOH 3a-
JepKKH nociie BkioueHus nuranus bYK.

[Ipn kakqoM aBTOMOJKIIFOUEHHH IMOCTE OTKIKOYEHUN MUTAIOLIErO HAMPSIKEHUS COXPAHSIETCS TOT
MOPSIOK YepeIoBaHUSl HACOCOB, KOTOPBII ObLIT OmpeieNieH 10 OTKIIOUEHUS MUTAIOIIET0 HAIPSHKEHUSI.

4.2. KommyTanusi HacocoOB

BkJiloueHue 10MOJHUTEIBHOT0 HACOCA OYyJET MPOU3BOIUTHLCS Uepe3 MPOrpaMMHUpPYEMBbIil UHTEP-
BaJs1 BpeMeHu. [Ipu nporpammupoBannu bYK 3amaercs TOT ypoBeHb 1aBi€HUs, 10 JOCTUKEHHUS KOTOPOTO
B CHCTEMY BbIIaeTCsl KOMaH/a Ha MyCK JIOTOJHUTENHHOTO Hacoca (puc.2).

[Tpu Hanuuwu B cucteMe ynpapieHus komaHabl «Ilyck», uepe3 mporpamMmmupyemMoe Bpemst Hacoc 1 Oy-
JEeT MOJKIIOYEH HANpPsIMYIO K CETU U3 COCTOSIHHSA BPALIEHMS C MCIOJIb30BAaHUEM €r0 KMHETHYECKOM JHEp-
T'HH, a Ipeodpa3oBaTesb 4aCTOTHl HAYHET IJIaBHO 3amyckaTh Hacoc 2. Takum oOpa3om, JaBieHHE B CHCTEME
OyIyT co3aaBaTh JIBa Hacoca: 1 — B pexruMe MaKCUMAaJIbHON MPOU3BOAUTEIBLHOCTH, 2 — B PEKUME YaCTOTHO-
ro perynupoBanusi. Eciu nmpu paboTe 1ByX HACOCOB 3aJJaHHBI YPOBEHb JaBIICHUS HE OyIET JOCTUTHYT, TO
gyepe3 MporpaMMHpyeMoe BpeMsi Hacoc 2 OyJeT MOAKIIOYEH sl paboThl HANPSMYIO OT CETH, a Mpeodpazo-
BaTelb YacTOThl HAUHET IJIaBHO 3aIlycKaTh Hacoc 3. B 3ToMm ciyyae naBieHue B cucteMe OyAyT cO3/aBaTh
Tpu Hacoca: 1 u 2 — B pexXuMe MaKCUMaJIbHON MPOU3BOAUTENBHOCTH, 3 — B PEKUME YACTOTHOTO PErYJIUPO-
BaHMUSL.

[ToaxmroueHre TOMOMHUTEIBHBIX HACOCOB MPU HATUMYMH B cucTeMe koMmaH bl «Ilyck» Oyner mpousso-
JUTHCS 10 TOCTHKEHUS KOJIMYECTBA PabOTAIOIINX HACOCOB MX MAaKCHMAaJIbHOTO UM MaKCUMAJIbHO 3aJaHHO-
ro KOJIMYECTBA, OMPEAEIISIEMOr0 IPU IPOrPaMMUPOBAHUHN CUCTEMBI B Mpeeax pacroiaaraéMoro KoJam4ecT-

Ba HACOCOB.



Yeaosus Bbiiaun koMauabl «Ilyck»: Tekylee 3HaueHUE PETYIUPYEMOro mapameTrpa MeHbIIe 3Ha-
yenuss PT<P3ag - A HU3 + KOJIM4YeCTBO PadOTAIOIIMX HACOCOB MeHee MAKCHMAJIbHO Pa3pelieHHoro.
[Ipu nocTrkeHUH peryIupyeMbIM MapaMeTpoM JaHHOTO 3HaueHus komanjaa «Ilyck» cHumaercs uepes 3a-

JAHHBIA UHTEPBaJl BpeMeHH (4 CeKyH]IbI).

P
A
Jenbra Bepx /\
P3az[ X VAV
JlenbTa HU3
A |
T
o =12 tm o2
ITyck
B3 =2 —t4
Cron

tl - 3ageprkka BIIaun KoMaHs! [Tyck
t2 - 3ageprkka cHATHA KoMaHsl [Tyck
t3 - 3ageprkka BbIaun KoMa el Crom
t4 - 3agep>kka cHATHS KoMaH el Cron

Puc. 2. ®opmupoBanue KoMaHI IMyCK/CTOM

[Tpu oTkiIIOUEHUH JIOOOTO HACOCa U3 TOJOXKEHHUS «ABTOMATY», MepekiodareneM pexxuMoB «Ha-
coc: Pyuy. — O — ABT.» OH He Oy/IeT y4acTBOBAaTh B PEXKMME aBTOMATHUECKOTO TIOIICPKAHUS TaBIICHUSI.

OTkiII04eHne JOMOJTHHUTEIbHBIX HACOCOB. [Ipy MOBBIIEHNH AAaBJIEHUS OTHOCHUTEIBHO 3aJaHHOMN
ycTaBKH Ha 3HadeHue «JleabTa Bepx» (puc. 2) BYK BrimacT komaHay Ha OTKIIOYEHUE JTOTIOJIHUTEIBHBIX
HacocoB (mpu pabote Oonee oaHoro Hacoca). [Ipu 3TOM cHavana OTKIIIOUAETCS MEPBHIN BKIIOYCHHBIN B
paboTy B aBTOMaTHYECKOM pPEXHMME HACOC, 3aTeM 4epe3 MpOorpaMMHpyeMoe BpeMsi — BTOPOIl BKIIIOUEH-
HBIH B paboTy U T.1. Takol anroputM OTKIIOYEHHsI HACOCOB 00€CIeYrBAET PABHOMEPHYIO BHIPA0OOTKY MX
pecypca.

YciaoBue BblIauu KoMaHIbl «CTom»: TEKyllee 3HaAYECHUE PETyIHPyeMOro mapaMmerpa Oolblie 3Ha-
yeHust PT>P3ag + A Bepx WM KOJIH4YeCTBO Pad0TAIONINX HACOCOB 00j1ee MAKCHMAJIBLHO Pa3pelIeHHO-
ro. [lpu mpeBbIIeHUN peryIupyeMbIM IapaMeTpoM JaHHOTO 3HadeHWs KomaHga «Crtom» (opmupyercs
yepe3 3aJlaHHbIi HHTEPBaT BpeMEHH (4 CEKYHJIBI).

[Tpu otcyTcTBUM B cucteme koMaua «Ilyex» wnu «Ctom» cucteMa HaXOAUTCS B paBHOBECHUHU, 00ecC-

IIcyuBas pa60Ty TE€X HACOCOB, KOTOPHLIC ObLTIH MOJKJIIOUYEHBI B MOMEHT CHATHS OJHOM WU npyroﬁ KOMaH/HI.
7



WNHuTtepBanbsl BpeMeHN KOMMYTAIIMH HACOCOB 33/1a0TCS IPHU MapaMeTPUYECKOM IIPOrpaMMUPOBAHUU KOM-
IIeKca.

[Tpu U3MeHeHUH yCTaBKU YPOBHHU KOMAaH]] CMEILAI0TCS BMECTE C YCTaBKOM.

4.3. YepenoBaHue HACOCOB

OyHKIMS MpeAHa3HaueHa sl 00eCTieueHrs pAaBHOMEPHON BBIPA0OTKH pecypca peryaupyeMbIX HacO-
COB.

Ilpu noemopnom gxnIOUeHUU NUMAIOULE20 HANRPAICEHUA COXPAHACHCA MOM NOPAOOK Yepedosa-
HUA HACOCO8, KOMOPWLIL Dbl Onpedenen 00 e20 OMKIIOYEHUS.

Kommieke npegycmarpuBaeT peannsanuio AByX ClIOCOO0B YepeI0BaHUS HACOCOB: C OTKIIOUEHUEM
paboTaronux HacocoB U 0e3 OTKII0UEeHU. B pexxnMe yepeoBanus ¢ OTKIIIOUEHHEM pabOTaoIMX HACOCOB
He00X0IUMO 3a/1aTh TO JOMYCTUMOE KOJIMYECTBO HACOCOB, IPU pabOTe WU MPU MEHBILIEM KOJTHYECTBE KO-
TOPBIX OYJET MPOU3BOAUTHCS UX KACKAJHOE OTKIIOUEHHUE JIJISl UepeIOBaHUS.

B pexxume uepenoBanus 0e3 OTKIIOUEHUS HACOCOB MU paboTe CUCTEMbI B T€YCHHE BpEMEHH, 00JIb-
IEM IPOMEKYTKa YepeI0BaHMsI, U3MEHEHUE MPUOPUTETA NIEPBOTO HACOCA MPOU30UIET TOJIBKO MOCIE
(YHKIIMOHATILHOTO OCTAHOBA CHCTEMBI M OTKJIFOUEHHSI BCEX HACOCOB.

[Tpu peanuzanuu GyHKINMU YepeaOBaHUS MOPSAIOK BKIIOYEHHSI HACOCOB Iociie (PyHKIIMOHATBHOTO OC-
TaHOBA KOMILJIEKCA CMEIIAETCS Ha OJJHY €MHHILY B CTOPOHY BO3pacTaHUs MOPSAKOBOIO HOMEpa Hacoca.
[Tpu 3TOM crucTeMa OCYIIECTBIISAET IOMCK MIEPBOT0 UCIPABHOTO U BKIIOUEHHOro Hacoca. [Ipu pabote cuc-
TEMBI TOJIb C OJIHM UCTIPABHBIM U BKIIIOYEHHBIM HACOCOM (DYHKIIHS YepeOBaHUSI HE aKTHBHA.

4.4. PadoTa ¢ aHAJIOTrOBbIMH JATYHKAMH TABJICHHSA

B xommiekce perynMpoBaHUs peajn30BaHO HECKOIBKO CXeM paboThl ¢ aHAJIOTOBBIMH JAaTYUKAMU
nasienus (puc.3). Beioop cxembl paboThl OCYIIECTBISETCS MPU IPOrPaMMUPOBAHUN KOMILIEKCA.

CxeMbl pabOTHI ¢ JTaTYHMKAMU:

«P1» - paboTta aHamOTOBBIM AaTYUKOM Nel;

«P2» - pabota aHaIOTOBBIM HaTYrKOM No2;

«P1,2» - pabora aHamoroBbiM aaTuukoM Nel; matumk Ne2 sBisercss pe3epBHBIM: B clydae OTKasza
naturika Nel cTaHIus aBTOMAaTHYECKA HAYMHAET paboTy mo maTtyuky Ne2; mpu BOCCTaHOBIEHUHU pabOToO-
criocoOHoCcTH matunka Nel cTaHIius mpogoipkaet paboty mo gatauky Nel.

«P2,1» - pabora aHanmoroBbM aaTuukoM Ne2; matuuk Nel sBisercss pe3epBHBIM: B cilydae OTKasza
natunka Ne2 cTaHIMsS aBTOMATUYECKH HauWHAET paboTy mo gatuuky Nel; mpu BOCCTaHOBIEHHUHU pabOTO-
criocoOHocTH naTunka Ne2 ctaHus IpoAosbKaeT padoTy mo JaTuuky Ne2.

«P1-P2y» umu «P2-P1» - pabota 1o noaznepkaHuio pa3HOCTH JAaBJICHUI.

Buumanue. Komnnexc npedycmampusaem ycmanogKy 0amuukos 0a6j1eHus moabKo ¢ 00UHAKO-
6bIMU Npedeamu UIMepPeHusl.

Jlisg KoppeKUuy MOKa3aHUW JaTYMKOB COTJIACHO CXEME PHC.3 MPenyCMOTPEH BBOJ KOPPEKTHUPYIO-

IIMX MOMPaBOK ero xapakrepuctuku « Kopp aaT», 4To mo3BosisieT CKOPPEKTUPOBAThH MOKA3aHUS JaTUNKOB



U IIPUBECTU UX B COOTBETCTBHUE C ITOKA3aHUSMHU JTAJIOHHOIO MaHOMeTpa. MI3MeHeHue NoKa3aHul JaT4u-
KOB B 3aBHCHMOCTH OT M3MEHEHUH KOPPEKTUPYIOIIMX 3HAYEHUH COOTBETCTBEHHO HWXXHEH M BEpXHEH

TOYKH XapaKTePUCTUKU MOKa3aHO Ha pHUC. 4.

Pl

|
JlaTuuku T -
P2
CxeMbl paboThI C P1 P2 P1,P2 P2, P1 P1-P2 P2-P1
naTYnKaMHU \L
Cxema usMepeHus Nuanukanusa

BBoJ KOppeKTUPYIOMINX 3HAYEHUN +/-

Puc.3. Cxema paboThl ¢ aHAJIOTOBBIMU JaTYUKaMU JaBICHUS

[Ipu BBOAE MONOKUTEITHHOTO UM OTPHUIATEIHPHOTO 3HAYCHUM KOPPEKTUPYIOIIETO MapaMeTpa u3me-
PEHHOE COIJIACHO CXeMe puc. 3 3HaueHHE (PU3NYECKON BEIMYMHBI CMENIACTCS Ha BOJIUMOE 3HAYEHUE CO-
OTBETCTBEHHO BBEPX WJIM BHU3. TakuMm 00pa3oM, KOPPEKIHs XapaKTEPUCTHUKH KaKJIOTO JaT4hKa B OT-
JEIbHOCTH HE TIPOU3BOIUTCS.

Ha pucynke 4 npejacraBieHO 0OHYJIEHUE MMOKA3aHUN TaTYMKOB IMPU MUHUMATHHOM BBIXOJIHOM CHT-
Haste 4MA. Tlokazanue naBnenus natauka «00.0» OymeT COOTBETCTBOBATH MUHUMAIBHOMY BBIXOJHOMY
curHany 4mMA. YcTaHoBKa HYJISl TPOU3BOIUTCS OJJHOBPEMEHHO VISl BCEX TaTYHUKOB.

KoHTponb cocTOsHMS KaXKIOTO JaTuydKa JaBICHUS MPOU3BOJIUTCS MO MPU3HAKY CHUIKEHHS YPOBHS

€r0 BBIXOJIHOT'O CUTHAJIA 32 HUKHUM MpEeIes XapaKTEpUCTUKHU (4 MA).



N3MepeHHoe 3HaueHue
(bu3HUECKOi BEITUIMHBI

A
+ Kopp
naTy
)
+
/‘% % / -
A CurHnain ot
s
0 4MA 20mA  ETIHEA

Puc.4. Koppekiius XxapakTepUCTHKH TaTYHKa
4.5. I /1 — peryaupoBanue. PujibTpanus napaMmeTrpon
B cTpykTypy cucTtembl ynpaBieHUs! BBEACHBI (PUIBTPHI, YCTPAHSIIOIIME TOMEXH BXOAHBIX CUTHAJIOB,

a TaKke o0ecreynBaroie yCTOWYMBOCTD MPOLECCOB (PYHKIIMOHUPOBAHUSI.

Cxema HOCTPOEHHUSI M CTPYKTypa (WIBTPOB NMpHUBEAEHBI Ha puc. 5. s mapamMeTpuyecKkoro mpo-
IPaMMHUPOBAHUS TOCTYIIHBI:

T¢ ycraBku — napamerp GuiIbTpa U3MEHEHUS YCTaBKU. Y BEJIMUEHUE 3TOTO MapaMeTpa yBEIUUnBa-
€T BpeMsl peaklMi CUCTEMbl Ha U3MEHEHHE YCTaBKU. OUIbTp 0OecreunBaeT yCTOHUMBOCTb CUCTEMBI pe-
I'YJIUPOBAHUS IPU U3MEHEHUU YCTaBKH.

T¢ naTunkoB — napameTp QUIBTPA CUTHAJIOB JATYUKOB. YBEIMUYCHHE 3TOTO MapaMeTpa yBEINYH-
BAET BPEMS PEAKIMU CHUCTEMBl PErYJIMPOBAHMS HAa M3MEHEHHE BBIXOAHOIO CUTHAJIA Jardyuka. OuibTp
obecrneynBaeT yCTOMYMBOCTh CUCTEMBI IPH U3MEHEHUH CUTHAJIOB 1aTYUKOB.

T o0p IIN/I — nocrosinnas Bpemenu [IM/]. YBenuueHne 3Toro napamerpa yBeIMUUBaET BpPEMs pe-

akuuu [IU/[ — perynstopa Ha n3MEHEHHE BXOJHOTrO curnaina. Pekomennyemoe 3nauenue — 0,1 ... 1,0 c.

3amaHHOE 3HAUYCHHE OunbTp ycTaBKH
(ycraBka) T¢ ycraBku
- AnanTuBHbIH GUIETP Brixon
PErynsaTop| N pyyx MU % dunsTpa
T o6p Macurra6 ITH/ 1A
Jaruuk P1 ﬁ/
Cxema paboTbl % OUIbTp 1aTYUKOB
C JaTYNKaMHu T naTunkoB

Jatank P2 d

Puc. 5 Cxema noctpoenust GuiabTpoB
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Tebix IIU/] — nocTosiHHAs BpeMEHU BBIXOJHOTO ananTuBHoro ¢uiastpa I/, YBenuueHue 3toro
napaMeTpa CHUXKAET CKOPOCTh M3MEHEHUS BBIXOJIHOTO yIPABJISIOLIETO CUTHAJIA, TOCTYIAIOLIETO C BBIXO-
na [TA/T.

Macwrad IIAJ] — mapamerp BeixomHoro anantuBHoro ¢unstpa [TN]I, onpenenstomuii cTyneHb
M3MEHEHHUS BBIXOJAHOIO YNPABISIOLIETO CUTHajA. YBEJIUYEHHUE TOrO MapameTpa yBEJIUYUBAET CKOPOCTh
M3MEHEeHUs BhIXoaHoro curHana ¢uubtpa [N/, JIuHelHO ymMeHbIIaeTCsl MpU YMEHBIIEHUH Paccoriaco-
BaHMs MeXAy BeixoaoM [T1]] 1 BEIXOAHBIM CUTHAJIOM aJanTUBHOTO (prutbTpa. MUHUMAaIbHOE 3HAYCHHE —
1, MakcuMaiabHOE 3HaYeHHE — 9999,

OunbTp obOecneyrBaeT yCTOWYHBOCTD MPOLIECCa PETYIUPOBAHUS 33 CUET CHUIKECHUS aBTOKOJICOAHUH.

JJ1s1 noBBIIEHUs] YCTOMYHUBOCTH CHCTEMBbI (32 CUET YMEHbILIEHUSI ObICTPOIEHCTBHUS) HEOOXOIUMO
yMenbminTh Macmtad I[IA/] u yBesuuuts TBobix [T/, 151 noBbIlIeHUs1 ObICTPOAeiicTBUA (32 cUeT
CHIDKEHHUS ycTonunBocTH) — yBeJnuuTh Macmtad [IU/] u ymensmuts Teoix ITU/I,.

Caenyer uMerb B BHAY, 4TO BbIXOAHOH ¢uabTp IIUJ] — peryasitopa siBisieTcsi KOPpPeKTH-
PYIOIMM 3J1€MEHTOM, YIPOINAIIIUM IPOLECC HACTPOMKH CHCTEMbI, HO He siBJsieTcd (yHKUHO-
HaJbHbIM 3amenuTesaeM IIU/] — peryasTopa.

ITporpammupoBanue TN/ — perynsitopa nmpeacrtasieHo B 1. 7.3.9.

4.6. KoHTpoab cocTosiHis 000pyA0BaHUSA KOMILIEKCA

KoMrieke mpou3BoIuT aBTOMATHYECKUN KOHTPOJb COCTOSIHUSL 000PYIOBaHHS KOMIUIEKCA, YTO BKITO-
gaeT B ceOsI MOHUTOPUHT COCTOSIHUS MPEoOpa3oBaTessi 9YacTOThl U JAaTYMKOB JaBicHUs. JanHas QyHKIUs
MO3BOJIIET CBOEBPEMEHHO M3MEHSATh CTPYKTYpPY KOMILJIEKCA B 3aBUCHMOCTH OT COCTOSIHUSA €ro 000pyaoBa-
HUS.

KontpoJs cocrosinusi ITY ocymecTBisiercst mo ero nu(poBoMy BBIXOIY, CUTHAIU3UPYIOIMIEMY 00
oTkasze mpeodpazosareis. [Ipu mocryruiennn curaana o6 orkasze ITY BYK npousBoauT nmpuHyIuTETBHBIN
copoc otkaza [T4 B konu4decTBe Tpex pa3 C HHTEPBAIOM 8 CEKYH/I.

[Tpu HeBoccTanoBIeHUH padoTocnocoOHocTH [TY OH nMpU3HAETCs OTKA3aBIIHM.

[Ipu cpabatpiBanuu aBTomara 3ammthl [TY cOpoc oTkaza He mpousBoauTcs. [IpeoOpa3oBaTens OIOKH-
pyeTcs A qanbHEene paboThl.

Co6poc OnokupoBku 1Y mpous3BoauTCS aBTOMAaTHYECKH IMPU BBIKIIOUEHUU pEXHMa pabOThI MOJHOM
OCTAaHOBE BCEX HACOCOB M OJHOBPEMEHHOM BBINOJHEHUHU YCJIOBHMI: HET curHaia otkasa IIY, a taxxe HeT
cpabaTbiBaHUs aBTOMAaTa 3amuThl [TY.

[Ipu Goxuposke [TY i manpHe#Ie paboThl KOMIUIEKC MEPEXOJUT B OJHH U3 PEKUMOB (yHKITHO-
HanbHOTO pesepna [1Y, onpenenseMpix mpyu MPOrpaMMUPOBAHUU PEKUMOB PA0OTHI KOMILIEKCA:

a) pesieHbIN PeXXUM MOEP/KaHUS 1aBIICHUSI B 3aJJaHHBIX MIPEAEIIax;

0) BKJIIOYEHHUE 33/IaHHOT'O KOJIMYECTBA HACOCOB;

B) 3allpeleHne pexxnma QyHKIIMOHAIEHOTO pe3epBa.
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[Ipu paspemennn ¢pynkuoHansHoro pezepsa T4 npu otkaze T4 on GnokupyeTcs ans nanbHenein
paboThI, a KOMIUIEKC MEPEXOJUT B TOT PEXHUM, KOTOPBIH OMpeAeieH MpU MpOorpaMMHpPOBaHWU. B ciyuae
BOCCTaHOBJIEHUsT paboTrocnocooHocTr [TH kKoMIuiekc mpogoixkaeT paboTy B pe3epBHOM pekuMe 10 GyHK-
LIMOHAJIBHOTO OTKJIIOUEHMS pesKuMa paboThl BhIKIIOUaTesieM «Pexxnm»;

[Ipu 3anpemennu ¢pyHKIMOHATBEHOTO pe3epBa [1H npu ero oTkaze KOMIUIEKC BBIKIIOYACTCS U3 pabOThI
U MEPEXOJIUT B PSXKUM OXKHIaHus. B ciydae BocctaHoBieHus: pabotocrnocooHocTr [TH BKITFOUaeTCS peskuM
4aCTOTHOTO PETYJIMPOBAHHUSA.

KoHTpoJ1b cOCTOSIHMSA JATYMKOB [1aBJICHUS OCYIECTBIISIETCS MO0 MPU3HAKY CHUKEHHUS YPOBHS TOKO-
BOT'O BBIXOJ1a JaTYMKA HUKE KOHTPOJIHHOTO 3HAUEHUS (4MA).

4.7. KoHTPOJIb COCTOSIHUSI HACOCOB

Kommiekc perynupoBaHusl OCYIIECTBIISIET KOHTPOJIb COCTOSHUS HACOCOB IO CIECAYIOIIMM IapaMeT-
pam:

- ipeBbInIeHue no Toky (dynkmus [14);

- cpa0aThIBaHHE aBTOMATOB 3allUTHI IBUTATEIICH;

- meperpeB 00MOTOK BUTATENS (QYHKIHS IPOTPAMMHUPYEMBIX BXOJIOB);

- OTCYTCTBHUE JIaBJICHUS Ha BBIXOJI€ pabOTAIOIIEro Hacoca WK Nepenasia AaBIeHUH MEXIY €ro BbIXO-
JIOM ¥ BXOJOM ((pYHKLUSI IPOTPAMMHUPYEMBIX BXOJIOB).

KoHTponb cOCTOSHUS perympyemMoro HacocoB IpeoOpa3oBaTesieM YaCcTOThl IPOU3BOIUTCS HETpe-
PBIBHO B T€UEHHUE BCETO BPEMEHU peryinpoBaHus. [Ipy mosBIeHNN pU3HAKa MPEBBIIICHUS TOTPEOISIEMOTO
TOKa IIPOU3BOAMUTCS OTKIYECHHE PETYINPYEMOTo Hacoca. B cirydae 3agaHust pexxnma TeCTUPOBAaHUS HACO-
coB (1. 7.2.1, meHto «Pe:xknmbl», «Tect HacocoB pa3pemieH» — puc.19) npon3BoAUTCS KOJTUYECTBO MOIIbI-
TOK IIOBTOPHOTI'O ITyCcKa Hacoca B KojndecTse Tpex. MIHTepBan noBropHo mycka — 12 cexyna. IIpu noctimke-
HUU KOJINYECTBA MOBTOPHBIX IYCKOB, IPU KOTOPBIX BblAaercs otka3 I1Y ¢ mocnenytommm ero cOpocom Ko-
JIMYECTBA TPEX, HACOC OJIOKUPYETCs KaK HEMCIIPAaBHBIN U B JaTbHEHIIICH paboTe HE y4acTBYET.

[Ipu BBINOJIHEHNH TECTUPOBAHUS HACOCOB MPOU3BOJUTCS TPOSKPATHBIN MPUHYAUTENbHBIN cOpOC OT-
Ka3a nmpeobpaszoBaresns yacToThl. [Ipu gocTmxeHnn 3aaHHoro Konudectsa copoca otkaszon 14 u He Boc-
CTaHOBJIEHUH ero padoTocnocodHoctu T4 npusHaercs otkazaBmmM. OH OIOKUpyeTCs Ui AabHEUIIeH
paboTHI TOJBLKO B CTydae paspenieHus pexxuma GyHKinoHaiapHoro pesepsa [1Y. [1pu nepexone B pexum
(YHKIMOHATIBLHOTO pe3epBa B CiIydyae BoccTaHOBIEHUs paborocrnocooHocTu ITH oH B paboTe He ydacTByeT
710 BBIKJTIOYEHHUS pexuma padotsl. [lpu 3anperiennu pexxnma GyHKIHOHaIbHOTO pe3epsa [TY B ciyuae He
BOCCTaHOBJEHUs paboTocniocoOHocTH [TY koMmIuiekc Beikitodaercs. [loBTopHOE BKIIOUEHHE KOMILIEKCa B
PEKUM YaCTOTHOTO PETYJIMPOBAHMSI B 9TOM CIIydae IMPOUCXOAUT TOJIBKO IOCie CHATHA oTKa3a [TY.

COpoc oTka3a Hacoca IO NPU3HAKY TECTUPOBAHUS WIN COCTOSHUIO IPOrPAaMMHUPYEMOT0 BX0/1a IIPOU3-
BOAMTCS BBIKJIIOYEHHEM HAcoCa.

COpoc oTKa3a 1o npu3HaKy cpadaTbIBaHHUS aBTOMATAa 3aIIUTHI IIPOU3BOIUTCS IO IPU3HAKY BKITFOUCHHUS
aBTOMATa 3aIUTHI.
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4.8. KoHTPOJIb BXOHOI MAaruCTpaIu

Bo u3b6exxanue paboThl KOMIUIEKCA NPU OTCYTCTBUU JIaBJIE€HUS BOJbI BO BXOJHON MarucTpajiu Ipe-
JTyCMOTpEHO ToAKItoueHue paruuka-pene napienus (KPI-35 unu JIEM-102), Bxoasiiero B KOMITJIEKT
obopynoBanus. [Ipu yMeHbIlleHHH [aBIEHUS BO BXOJHOW MarucTpaid B CHUCTEMY JOJDKEH MOCTYIaTh
CUTHAQJI Ha OTKJIKOYEHUE HACOCOB, IIPU 3TOM 4Yepe3 MPOrpaMMHUPYEMBIM MHTEPBAJI BPEMEHU IPOUCXOIUT
KacKaJHOe OTKJIFOUEHHE HAaCOCOB, pa0OTAIOIMINX OT CETH, a 3aTEM IUIABHBIM OCTAHOB PETYJIHPYEMOro Ha-
coca. IIpu stom Ha uHTEepdeiice BYK B meHI0 « AHAUKAIMA) TTOSBISACTCS CHMBOJI TIOBPEXKACHUS BXO/I-
HOM Maructpanu «PBx». Ilpu yBenuueHun naBieHHs 10 YCTAHOBICHHOTO Ha JaTYMKE-pere 3HaueHUs
CHTHAJI OCTAaHOBA CHUMAETCS, U Yepe3 MporpaMMHUpPYyEMblii HHTEpPBaJl BpEMEHU, HEOOXOIMMBIN ISl rapaH-
TUPOBAHHOT'O HAITIOJIHCHHUUW MarvucTpajin, Mpou3BOAUTCA HpOl’”pElMMHLIfI ITYCK HaCOCOB.

CpabaTbIiBaHUE KOHTAKTOB JAaTYMKa-pEJie COIIACHO CXEME €ro BKJIIOYEHHs MPUBEJIEHO Ha pHUC.6.
[IpumenuTenbHO K AaT4uKy-pesne napametpsl PmMun, JesbTa Bepx Ha puc.6 ABIAIOTCS MEXaHUYECKUMU
napaMeTpamu J1aTYrKa ¥ yCTaHABIUBAIOTCS MPU €r0 HACTPOUKE.

[Ipu oTCyTCTBUM AaTyuKa-pelne NaBlIeHUS padOTOCTIOCOOHOCTh KOMITIEKCA COXpaHseTcs 0e3 QyHK-
UK KOHTPOJIA BXOI[HOI>'I MarucCTpajin 1o AaT4HUKY-peiic. I[J'ISI BBITIOJTHCHHUSA 3TOTO YCJIOBUA HATUUK-PCIIC

nonakirouaercst H3 KoHTaKTOM.

Pex A
Puun+/lsepx |
Henpra |
BEpX |
PMmun i |
: 1 -
KonTakThl i | T
JaT4MKa-pesie ==t Tcrom gar-peie 7" = Tmyck nar-pene
e - - -

KoHnTakTsl } 3 T
JIATYUKA TIOTOKA | 1
(JEM-202) —+—

Puc.6. ®opmupoBaHue cUrHaza CHUKEHUS 1aBJICHUS
4.9. KoHTpPO/1b BBIXOHOM MarucTpaau
Kommuiekc npou3BOAUT aBTOMAaTUYECKHII KOHTPOJIb COCTOSIHHS BBIXOJAHOM MAarucTpajM, B KOTO-
pPYIO IPOM3BOAMTCS HATHETaHWE NABJICHUS. PEKUM KOHTPOJS COCTOSHUS MarucTpajld pa3pelaeTcs: npu
nporpamMmupoBanud BYK. B 3tom pexxume koMmiuieke GOpMHUPYET yCIOBUE MOBPEKICHHUSI MarucTpau:

pu paboTe BCEX HACOCOB Ha IMOJIHYIO0 MOUIHOCTh U OJHOBpeMeHHoM Bhinade curnaia «Ilyck» (Hemocta-
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TOYHOE JIaBJICHUE B MarucTpajiv) B TEUCHUE 3alaHHOTO MPOMEXyTKa BpeMeHu. [Ipu cpabaTeiBanuu mpo-
rpaMMHPYEMOT0 TaliMepa KOHTPOJIS IMPOU3BOJUTCS KaCKaTHBIH OCTAaHOB BceX HacocoB. Ha mHTepdeiice
BYK B MeHI0 « MHAMKAIUA» TOSIBISETCSI CAMBOJI MOBPEKICHUS BBIXOJAHOW Maructpaiu «PBbIx».

Copoc curnana «OTka3 BbIXOJAHON MarucTpajm» IpOU3BOIUTCS Mepe3ayCKkoM aBTOMaTHYeCKOTro
pekuma padoThl KOMILJIEKCA YNpPaBJIEHHUs MOCJEe MOJHOIO OCTaHOBAa BCEX HACOCOB, JHOO 3amperieHueM
peXHMMa KOHTPOJISI BBIXOJJHOM MarucTpai.

@DyHKIHMA KOHTPOJISI BBIXOJHOW MarucTpajy AKTHBU3HPYeETCS TOJBKO B TOM cJy4ae, eCJIM
paspenieHHOe 1JIs1 pad0Thl MAKCUMAJIbHOE KOJMYeCTBO HACOCOB COOTBETCTBYET HX pacnojaraeMo-
MY KOJIH4ecTBY (Hanpumep, 4 1Jis1 4-HaCOCHOM CTaHIUU, 11. 7.4.3).

4.10. ®ynkuus «3acblnaHue»

Kommiiekc aBToMaTu4ecky OTKJIIOYAETCs IPU BBICOKOM JABJICHUU B BBIXOJHON MarucTpaiu. Y clIoBuUs
OTKJIIOUYEHUS KOMILIeKca: paboTaeT TOJIBKO OAMH HACOC M 4acTOTa BPALIECHUs PErYIMPYEMOro Hacoca HUXKe
IporpaMMUpYyeMOii B MEHIO «3achimanue» yacTtoThsl (puc. 31, m. 7.3.11). I1o nucreuenun nporpaMmmupyemo-
ro BpeMeHH Ipeodpa3oBareb IJIaBHO yMeHbIaeT yactoty 10 0 ' u kak Obl «3ackimaeT». [Ipu aTom B Me-
HIO HHAMKAUK (puc.14) nosiBisiercs Haanuch «3achimy». [lyck KoMIuiekca peryiupoBaHus IPOU3BOAUTCS
IIPU CHYKEHUH BEJTMUMHBI U30BITOYHOIO JABJICHUS B MarCTPAIN HUXKE YPOBHS yCTaBKU Ha MPOrpaMMHu-
pyemoe 3HaueHue «/leabTa Hu3» (puc.2) u Beigaue komauabl «Ilyck».

4.11. ®yHKuusi OrpaHUYEHHsI KOJUYECTBA PadoTaIOIINX HACOCOB

Kommieke perynupoBanus peamsyet QyHKIHIO OTPAaHMYCHHS KOJIMYECTBA pabOTAIOIINX HACOCOB.

KonngectBo HacocoB 3amaeTcst Uisl

1. OCHOBHOI'O M peJIEHHOT0 peX1Ma aBTOMAaTHUECKOTO yIPaBIECHUS.

2. OyHKUIUH Yyepe0BaHus pabOTaIONMX HACOCOB MIPU 3HAYEHUH (PYHKIIUH YepeIOBAaHMS — HACOCHI.

3. PexxuMa yHKIMOHAIBHOTO pe3epBa mpeoOpa3oBaTelisi YaCTOTHI Il 3HAYCHUS peKUMa — HACOCHI

(1. 4.6).

4. PexxuMa (yHKIIMOHATIBHOTO pe3epBa Mpeodpa3oBarTesi JaTYMKOB JABICHUS JUIS 3HAYCHUS PEXUMA

—Hacocksl (11. 4.6).

[IporpamMMmupoBaHHe KOJIMYECTBA HACOCOB JJISl KaXA0Tr0 peskuMa npou3BoauTcs B MeHio «Hacoch»

(m. 7.4.3).

4.12. lIporpamMupyembie BXObI

[IporpammupoBanue nononHUTENbHBIX BX0A0B bYK mo3Bosiser noaxiroyaTs AaTYUKN NOTOKA WIIH
TEPMOKOHTAKTHBIE JTATUHUKH 110 KOJIMYECTBY HACOCOB.

[TporpamMupoBaHue MPOU3BOAUTCS Cpasy A BCEX BXOJOB OJHOBpeMEHHO. CTpyKTypHas cxema
paloThI MPOrpaMMHPYEMBIX BXO/I0B MPUBE/IEHA HA pUC. 7.

[Ipn mporpamMmupoBanuu HazHauaercs Tun KoHTakTa (HO mmm H3), mporpammupyercst Taitmep
cpabareiBaHus T3aj, a Takke Ha3HAdaeTCs PYHKIUS BXOJOB JUISI HHIUKAIIMHA B CTEKE OTKA30B, a TAKXKE B

ApXHUBE OTKa30B KOMILIECKCA.
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[Ipu Ha3HaueHuuU TN KOHTaKTa «OTKJD IpOrpaMMUpyEMBbIE BXO/1bl HE aKTUBHBI. [Ipn Ha3HaYeHUH
¢yskumu Bxona «HeT (pyHKIMU» BXOJIBI aKTUBHBI, HO OTKJITFOUYEHBI OT CXEMBI KOHTPOJISL.

Pabora Hacoca

Fe—————————— e A .
- Tnnkontakta 1 QrKa3 | Taiimep BXxona
| CHTHaNM3aluM || | . |Otkas
} OmOpHEII CHrHAT H p 7 } } T Bxonma } Hacoca 1o
‘ I FAa3MBIKAHUC I ‘
\ N Ll l I |COCTOAHHULIO
| | |OTKITIOYEHO | | ; & 4 IporpaMMu
ITpusnak oTkasza | 1 ‘ - ‘ -
D ‘\:\ i I | pyeMorO
} | H 3aMI)IKaHI/Ie "H" } } }
| I I |\ BXOJa
I I !
L === = S I J

Puc.7. IIporpammupyeMbie BXOIbI
4.13. MOHNTOPHHI HHKHEr0 YPOBHS ¥ IMCTAHIIMOHHOE yIIPABJICHHE
Kommiekc perynupoBaHusl BbIJIA€T B CUCTEMY MOHUTOPHMHIA HIKHETO YPOBHsI CIIEIYIOLINE KOMaH-
TIbL:
® BKJIIOYECHHUE KOMIUIEKCA;
e paborta Hacoca (1-6);

L HHTGFpaHBHBIP'I OTKa3 KOMIIJIEKCA MUJIK Hacoca,

otka3s I14;

Komannp! Beiatorcs ¢ HO koHTakTOB mpu mogauu HampsikeHus Ha kiemmy (1) «BBoa 24/220B» ot
CUCTEMbl MOHUTOPHHTA.

Komrieke perynupoBaHusi MOKET ObITH OCTAHOBIICH ITyTeM TOJIa4M HampspKeHUs «+24By Ha kiemmy
«Incranumonnniii Cton/Ilyck», a Takke MOBTOPHO 3aIMyIICH I PabOTHl B aBTOMATHYECKOM PEKHUME
MyTeM CHATHUS HampspkeHus ¢ kiaemMMmbl «Jducrtanmmonnbiii Cton/Ilyck». [[ns ¢opMupoBaHus KoMaHI
«/Aucranuuonnbiii Cron/Ilyck» MOXHO HCIIOJIB30BaTh BHYTpEHHeEe HampsbkeHHe +24B ¢ BeIxonHOHN
ksemMMbl KPH. TIoBTOpHBINM MyCK BO3MOKEH TOJIBKO IOCJIE MOJIHOIO OCTAHOBA BCEX HACOCOB.

CxeMa MOAKITIOUEHUsI CUCTEMbl MOHUTOpPUHTA NpuBeieHa B [Ipunoxxenun 8, muct 4.

5. Pe:xkumbl padoThl KOMILIEKCA

5.1 Pe:xkumbl peryiupoBaHusi

OnpenensitoT pexxuMbl paboThl KOMILIEKCAa PEryJIUpOBaHUs C YCTaBKaMM JaBiieHUs. B komiuiekce
MIPEAYCMOTPEHBI CIAEAYIOIINE PEKUMBI PETYJINPOBAHUS:

«ITocTosiHHOE 1aBJIeHUE» - Pad0OTa KOMILIEKCA PEryIUpOBaHUS M0 MOIACPKAHUIO MOCTOSHHOM yc-
TaBKU JaBJICHUS, BEICTaBICHHOM Ha 3kpaHe «[J1aBHoe MeHI0» (puc.11).

«I'paduxm» - pabora KOMIUIEKCA PETYJIMPOBAHUS 10 MOJJCPKAHUIO 33JaHHOW YCTaBOK COIJIACHO
3arnporpaMMHpPOBaHHOMY BPEMEHHOMY IpauKy.

«IIponopunoHanbHOE peryJiupoBaHue». B 1aHHOM pexume MPOU3BOAUTCS YUYET TUAPABINUYECKOTO

COIIPOTHBIICHHUS] HAIOPHOM Maructpainu. Pexum MokeT ObITh peann3oBaH Ul 000 cxembl paboThl ¢
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JaT4uKaMHu. B pexxuMe nponopluOHAIBHOIO PETYJIMPOBAHHUSA BO3MOXKHO CHUKEHHME ycTaBku P3am mnm
AP3ajq 1py MOBBIIIEHUU BBIXOJHOTO JABJIEHUS M, COOTBETCTBEHHO, YMEHBIIEHUM pacxojaa (yBeJlIWYeHHE
THAPABIMYECKOTO COTIPOTUBIICHUS) , WIIHM TTOBBIIICHUH 3alaHHON ycTaBku P3an wnu AP3aa npu ymeHsIe-
HUU BBIXOJHOTO JABJICHUS M3-3a MOBBIIIEHUN PacXx0Ja CHUKEHUE THIPaBIMYECKOTO COPOTUBIICHHUS - PHC.
8). Koppekuus 3agaHHOrO Inepenajga JaBlICHUA MPOU3BOAUTCS 10 CUTHAJIAM JaTuyMKa, YCTAaHOBJIEHHOIO B
HAaIlOPHOW MarucTpaJIy.

JlaHHBIN peXUM MO3BOJSET NOTYUYUTH JOMOJHUTEIBHOE SHEProcOepekeHUe 3a CUeT yueTa ruapaBiu-
YECKOI'0 CONPOTHBIICHUS HAIIOPHON MarucTpaim.

Pexxum nporpammupyertcs 3aganueM 3HaueHuil P(AP) makce u P(AP) mun.

[IporpammupoBanue BbIOOpa peKUMOB MTPOU3BOAUTCS B MeHIO «Peaxumbny (puc. 18).

P

Pzan

Pmakc |

PMmun

Puc.8. [IponopunonansHoe peryiupoBaHue

5.2. Pesxkumbl QyHKIHMOHAIBHOTO pe3epBa

HpGIIHaBHa‘-ICHBI JJ1s1 IIOBBIIIICHU A yCTOfI‘IPIBOCTH KOMIUJICKCA PETYJIUPOBAHUA K BO3SMOXHBIM OTKa3aM.
JlaHHbIE peKUMBI 00ecreunBaoT (PyHKIIMOHAIBHOE pe3epBUPOBaHKE MpeoOpa3oBaTes YacTOThl, JaTUUKOB
nasnenud. [lepexoa cucteMbl B pe3epBHBIA PEXUM pabOThl MPOU3BOAUTCS aBTOMATUYECKH MPHU HATUYUH
COOTBETCTBYIOILIETO MPU3HAKA U Pa3pelICHUH TaHHOTO pexuma. [lepexoa U3 oJHOT0O pe3epBHOTO pexuma B
JIPYTroM TakKe MPOU3BOJIUTCA aBTOMATHUUECKH (TIpU pa3pelieHuH PEeKUMOB).

Jliist paboThI KOMITIIEKCA PETYJIUPOBAHUS B peXuMe (PYHKIIMOHAIBHOTO pe3epBa oTkasza [T HeoOxo-
numo ¢ madenu bYK B menio «Pe3epBy» (puc. 19) pa3pemintTh TaHHBINA PEKUM U ONIPEACIUTD €TO0.

[Tpu paspemienun pexxnma QyHKIHOHANBHOTO pedepBa [1Y (11.4.6) KOMILIEKC PEryIUpPOBAHUS aBTO-
MaTUYECKH MEPEeHIeT B OJMH U3 3TUX PEXKUMOB. [Ipu paspenieHHOM pe3epBHOM PEeKUME pabOThI Mpeodpa-
30BaTeCiib 4aCTOThI 6J'IOKI/IpyCT05[ OT BKJIIOYCHUS B pa60Ty B aBTOMAaTUYCCKOM PECKNME OAaXC B ClIydac CHA-
s koMaHael «Otka3 [MY». Komanna «Ortka3 ITY» dopmupyercs BYK npu Bbiade xomanasl «OTKa3

m49» pe.]'[eleBIM BBIXOJ0M npeo6pa30BaTeJm HaCTOTHI. HpI/I 9TOM CHCTEMA HHJIWKAIIMU oOecrieynuBaeT He-
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npepbiBHYI0 padoty apmarypsl «OTka3 IIU». Otkas IT4 cHumaercs nmpu BOCCTaHOBJIEHUH pabOTOCIIOCO0-
HOCTH TIpeoOpa30BaTess YaCTOThl WM MPUHYIUTEIHHOM cOpOCEe ero 0TKas3a, eCiid KOMIUIEKC He Teperies B
pe3epBHBIA peXUM pabOThl. AJNTOPUTM pabOThl KOMIUIEKCA PEryJIUPOBAHUS MPEAyCMATPUBAET MPUHYIU-
TeJBHBINA COpOC 0TKa3a Mpeodpa3oBaTess 4YaCTOTHI.

Pexumbl GyHKIIMOHAIBHOIO pe3epBa Npeodpa3oBaTeisi 4aCTOThI

1. Pesteiinblii peskuM noep>KaHus JaBJICHUS B 3aJJaHHBIX JIJISl 9TOTO pekuma npenenax. [Ipu otkasze
npeoOpa3zoBarTesiss YacTOThl KOMMYTAIIUS HACOCOB MPOU3BOIUTCS pesieitHo 1o curHaiaM bYK B 3aBucumo-
CTH OT BEJIMYMHBI 1aBiieHUs B HanopHoil maructpanu. Komannas! «Ilyck» n «CTom» HACOCOB B 3TOM PEKHU-
Me (OPMHUPYIOTCS B COOTBETCTBUE PUC. 2.

2. BkiIlo4eHHe 32JaHHOI0 KOJIMYecTBa HAcOcoB. [Ipon3BoauTCs KackajHO MPSIMBIM BKIJIFOUEHUEM
HAacoCOB K ceTH. Eciii Konn4ecTBO BKIIFOUEHHBIX HAcOCOB npu oTkase 114 mpeBslaer 3ajaHHOE ISl 3TOTO
pexuMa KOJIMYECTBO, MPOU3BOAUTCS KACKaJHOE OTKIIFOUEHHUE IMILHUX» HACOCOB.

3. 3anpemenne pesepsa IIY. [Ipu sTom B cinyudae otkaza [IY npon3BoaAUTCS NOJHBIIA OCTAHOB CUCTE-
MblI. [Ipu 3ampenieHHOM pe3epBHOM peuMe paboThl KOMITIEKCA YIIPABICHUS MPHU BBIXOAE U3 CTPOS MPeod-
pa3oBaTelisd YaCTOThl KOMIUIEKC OCTaHABIMBAETCS U 3aropaeTcsl CBETOCUTHAJIbHAS apMaTypa KpacHOTO 1IBETa
«Otka3». [Ipu sTom Ha untepdeiice BYK B crpoke oTkazoB naaummpyetcs npusHak «Orkas [TY».

B tom cnyuae, xorna orkas IIY siBisieTcst caMoBOCCTaHABIMBAaeMbIM (HamipuMep, npeoOpa3oBaTeib
YacTOTHI BBIIIEN U3 CTPOS MO MEPETPEBY, a 3aTEM MPOU3OILIO OCTHIBAHUE), a PeKUM (PYHKIHMOHATBHOTO
pe3epBa I1Y 3anpemnieH, KOMIUIEKC PEeTyJIMPOBAHUS BKIIOYAETCS B pabOTy B aBTOMAaTHYECKOM PEKUME Cpa-
3y nocine cHatus koManabl «OrTka3 I[IUY». [Ipu 3TOM cBeTOCUTHANBHAsA apMaTrypa KpacHoro 1sera «Orka3
IIY» racuer.

Bruumanue! Ipu oemonmupoeannom I ona peanuzauuu pexncumos €20 PyHKUUOHATbHOZO De-

3epea Heo0X00uUMO 6bIKIoUUmb agmomam 3auiumot 114,

CTpykTypHOe U QyHKIHMOHAJIbHOE Pe3ePBUPOBAaHUE JATYNKOB JaBJICHUS

Kommuiekc npeaycMaTpuBaeT CTpyKTypHOE U (PYyHKIIMOHAIbHOE pe3epPBUPOBAHNE JATYUKOB JAaBIICHUSI.

CTpyKTypHOE pe3epBHPOBaHME JATYMKOB

Jla peanusanuu CTpyKTYpHOTO pe3epBa JIOJIKEH ObITh BKIIIOUEH PE3EPBHBIN JaTUMK JaBJICHUS, a CXE-
Ma paboThI ¢ AaTunkamu omnpenaeneHa kak «P1,2» wimm «P2,1» (1.4.4, puc. 3, nporpammupoBanue — 1.7.3.6,
puc.25). B aToM ciyuyae npu OTKa3e OCHOBHOTO AaT4yuKa U padoTe M0 MOCTOSHHOMY JaBJICHUIO WU rpadu-
KaM KOMIIJIEKC aBTOMAaTHYECKU TepeKiIouaeTcs Ha paboTy oT Broporo aarduka. IIpu oTkaze BTOporo nart-
YHKa KOMIUIEKC [IEPEXOIUT B OJIUH U3 PEKUMOB 1...3.

[Tpu paGoTe 1Mo pa3HOCTH AABJICHUN M OTKA3€ OJHOTO JaT4YHMKa CUCTEMa MEPEXOAUT B OJUH U3 PEXKU-
MoB 1...3.

DyHKUIHMOHAJBLHOE pe3epBHPOBaHNE JATYNKOB

1. Padora no cpenHemy 3HadeHuI0 AaT4yuka. [Ipu oTkase m000ro 1aTynka, y4acTBYIOIIETO B CXEME

pa6OTBI, IMPOU3BOANUTCA aBTOMATHUUYCCKasA 3allMCh 3aJaHHOI'O0 3HAYCHUS OaBJICHUSA B quﬁKy HN3MEPACMOIo
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nasneHus. B aTom ciyuae cucrema cTabMIIM3UPYeT TO KOJIMYECTBO BKIIOUEHHBIX HACOCOB M Ty HMPOHU3BOIU-
TEIBHOCTh peryiupyeMoro Hacoca ot IIY, xoTopble ompeaensan COCTOSHHUE CUCTEMbl B MOMEHT OTKa3a
JaTYNKA.

B aTom pexumMe npu U3MEHEHMH 3alaHHOrO 3HadeHus napaMerpa Ha naHenu bYK usmensercs npo-
M3BOJUTENBHOCTD PEryJIMPYyEMOro Hacoca B Ty WM MHYIO CTOPOHY, a TAK)KE MPOU3BOJUTCS LITATHOE BKIIIO-
yeHue (Hanuuue komauabl «llyck») win oTkintoueHue (Hanuuue komanabl «CTOIm») TOMOIHUTEIbHBIX HACO-
coB. [Ipu pocTHKeHMM 3aaHHONW KOH(MUIYpaLUU CUCTEMbl HEOOXOIUMO 3a/laHHOE 3HAYEHHUE IapameTpa
YCTaHOBUTH B TO 3HaYEHHE, KOTOPOE UCKIItoUaeT nossiaeHue komany «Ilyck» u «Crom.

2. Bki1royeHue 3aJaHHOT0 KOJMYECTBA HACOCOB

[Ipu oTka3ze natyrka 4acTOTHO WM peselHo (rpu oTkasze [IY4) Bxirodaercs 3aJaHHOE KOJIMYECTBO Ha-
COCOB.

3. 3anpemenne pe3epBa 1aTuMKa. B ciryyae oTkaza J1t000ro gaTyvka JaBJiE€HUs PU OTCYTCTBUU
CTPYKTYPHOT'O p€3€pBUPOBAHUS TPOUCXOJUT KACKAIHBI OCTAHOB BCEX HACOCOB.

Bo3Bpar KoOMILIEKCa K OCHOBHOMY pe;KHMY PadoThl NPOMCXOAUT ABTOMATHYECKH NPH YCTPaHe-
HHMHM HEHCIIPABHOCTH JaTYHKA, T.¢. 0€3 0CTAHOBA KOMILJICKCA.

[Tpu oTka3e m060r0 U3 AATYMKOB 3arOPAETCsl CBETOCUTHAJIbHAS apMaTypa KpacHOro 1sera «OTKa3» u
Ha skpaHe BYK unaunupyercsa curnan «Orka3s gatua 1(2)».

[Ipu onHOBpEeMEHHOM OTKa3e JaT4MKa M MpeoOpazoBaTelNss YaCTOThl BBIOMpaeTcs 0ojiee «CTPOTHi»
pexxuM. Hanpumep, ecnu onuH U3 pe3epBOB 3alpelieH, YU OAHOBPEMEHHOM IOSBICHUH COOBITUN OTKa30B
T4 u naT4rKoB NMPOUCXOAMUT MOJIHBIM OCTAaHOB CUCTEMBI. [Ipu 3amaHnu pa3HOro KOJIMYECTBA HACOCOB CHC-
TeéMa aBTOMAaTUYECKU BbIOMPAaET HAaMMEHbIIEE UX KOJIMYECTBO /7S TIOCTOSTHHOTO BKIIFOUEHHUS.

Ha puc.9 nokaszana cxema nepexojia KOMIUIEKCa B peKHMbI (DYHKIIMOHAIBHOTO pe3epBa.

B pexumax ¢yHkumoHajabHoro pesepsa IIY u paTyukoB coxpaHsiercsi (P)yHKUMSI KOHTPOJIA
BXO/HOI1 MarucTpaau no curuany KPI-35. ®ynknus KOHTPOJIs BHIXOJHOH MATHCTPAJIN COXPAHSIETCH
B pesieiiHOM pexxnMe, a Takxke B pe:xknMme «Hacoch» npu 3ajaHnu X MaKCMMAJIBHOT0 KOJINYeCTBA.

Pe:xum npsimoro BkJIIOYeHHs1 HacocoB. IIpu otkaze BYK kommuieke obecrieunBaeT BO3MOKHOCTh
MPSIMOTO BKJIIOYEHHSI HACOCOB K CETH ONEPAaTOPOM C MOMOIIBIO MepeKtoyaTesiell pexXMMOB U KHOIIOK Ha
TuIeBor maHenu mkada ympaiaeHUs. Takum oOpa3om, mpu JOO0M OTKa3ze KOMIUIEKCa 00ecreuynBaeTCs

BO3MOXHOCTD IIPSAMOI'0 BKIIFOYCHHUA HACOCOB K CCTH.

18



PexxuMbl (yHKIIMOHATBHOTO pe3epBa

Peneiinbrii Hacocsl ITo cpennemy  3anpereHo
peKUM

XapakTep oTKasa

Orka3s
AHAJOTOBOIO @ ® o
AATYHKA

OTka3

npeoépa3oBaTens ® ® ®
YacTOTHI

OTka3s
aHAJIOTOBOT0
JaTYNKA U e ® L
npeodpazoBaresis
YacTOThI

Puc.9. Cxema nepexosa B pe>KUMbI (PyHKIIMOHATBHOTO pe3epBa

6. Cucrema ynpapjieHUs] U HHAUKAIAU

6.1. Cucrema ynpapjieHHs] KOMILIEKCOM

Cucrema ynpaBieHuUs BKJIIOYAET B ceOsl:

e mepexmouarens «[luranue» - Ui IOAaYM HANPSDKEHUS TIUTAHUS B CXEMY yIIPaBIICHUS;

e mepeximovatens «PeskuM» - IS BKIIIOYEHUS] KOMIUIEKCA PETYJIMpPOBAaHHMS B aBTOMATHYECKUH
PEKUM MOJICPKAHUS 3aJaHHOTO JIaBJICHUS;

e manens nHAUKanuu BYK (Oox ynpaBieHus KOMITIEKCOM) — ISl TPOTPaMMHUPOBaHHS 3HAUCHHUN
napameTpoB U IMPOCMOTPA COCTOSIHUI KOMITJIEKCA PEryJIMpOBaHUSL.

6.2. Cucrema ynpaBJjieHHsI HACOCAMH

® TIEpPEKII0YATENh PEKUMOB paboThl HacocoB «Hacoc: Pyu-0-ABT» - [u1s BeIOOpa pexrma pabo-
TBI HACOCA;

e kHONKHU «0» U «1» - U1 BKITIOYEHHS/BBIKIIIOYCHUS HACOCA B PYYHOM PEXKUME HAMPSIMYIO OT Ce-
TH.

6.3. CucremMa MHHAMKALMHA

® CBETOCHUTHAJIBHBII MHANKATOP 3eeHoro 1nBera «Iuranue»;

® CBCTOCHUIHAJIbHBIC MHAWKATOP 3CJICHOTIO IBETA BKIIOYCHHWA HACOCOB, COBMCIUICHHLIC C KHOIIKaAMH
UX BKJIIOUYEHHUS (KHOIKHU-JIAMIIbI);

® CBETOCHTHAJbHBIN HHIUKATOP KPACHOI'O IBECTA UHTCTPAJIBHOTO OTKAa3a CUCTCMBIL.

Cucrema ympaBieHUs M MHIMKALUH, PAcIOJOKEHHAs Ha JHMIEBON MaHENIHM mKada yHnpaBICHHS,

npezacrasieHa Ha puc. 10.

6.4. CocTrosinne KOMILJIEKCA Tlepe/l BKJIYeHueM B padory. [JilaBHoe MeHI0
IIpy nmopade HampsoKEHHsT B CXEMy YIPABIICHMs 3aropaeTcs CBETOCUTHANIbHAs apMarypa 3€JIE€HOr0
nBera «IluTanuey, MoOCe Yero Mpy BRIKITFOYCHHOM pekuMe paboThl koMmiuiekca Ha auciuiee bYK orobpa-

xaetcs «I'J1aBHoe MeHI0» (cM. puc.11).
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IIuranue OTKa3
@ & =

ACY-TexHnoJjorus

Pexum
0 ABT.

e
I
LI

Hacoc 1 Hacoc 2 Hacoc 3 Hacoc 4 Hacoc 5 Hacoc 6
Pyu. 0 ABt. Pyu.0 ABT. Pyu.0 ABT. Pyu.0ABT. Pyu.0ABT. Pyu.0 ABT.

» ® @ @ @ @
& & &) & & &
& B 8 6 B 8
Puc.10. [Tanens ynpaBieHus: 1 HHAUKAIIMN Ha JIUIICBOM MaHeH mKkada

«I'1aBHOE MEHIOY» - 3TO 9KpaH NporpaMMHUpPOBAHUA U KOHTPOJISI COCTOSAHUSA KOMIIJICKCA IIEPE BKIITO-

YEHHEM €ro B paboTy.

H1' Uamuk  P104.8
>2 Zammral Y P305.6

Puc. 11. I'naBHOE MeHIO

Pabora ¢ «['JITaBHBIM MEHI0» TIO3BOJISICT MPOTPAMMHPOBATH PEIKUMBI pa0OThI, KOHPUTYpALIHIO H3aa-
BaTh MapaMeTpbl KOMIUIEKCA PEryJIMPOBaHUS TIEpe] ero BKIIIoYeHneM B padoty. Ha skpane «I'1aBHOTO Me-
HIO» B OYKBEHHO-IIU(POBOM BHUE OTOOPAKAIOTCS:

- B JISBOM BEPXHEM YTIIy — MOPSIKOBBIA HOMEp MEPBOTO BKIOUaemMoro Hacoca — H1;

- CTpEJIKH BBEPX BHHU3 — IMOJCKA3Ka MMEPEMEIICHUs CTeKa Mepexo/a K 3KpaHaM IpOrpaMMHUPOBAHUS U
WH/IMKAIINY;

- B CEpeIMHE BEPXHEH CTPOKM — CTEK Mepexoja K dKpaHaM NMpPOTrpaMMHUPOBAHUS M WHAMKAIIUU KOM-
miekca (1.6.5);

- «PT» Tekyliee 3HaYCHNE U3MEPSAEMOro AaBIeHHs, 6ap, COTIACHO CXeMe U3MEpPEHHs, PUC. 3;

- B HIOKHEH CTPOKE MOCIIe WHACKCA «>» - MOPSAKOBBI HOMEP CJIEIYIOIIEro BKIF0YaeMOro Hacoca;

- B CE€pEeIHE HIDKHEH CTPOKU — CTEK OTKA30B CUCTEMBI;

- «P3» - 3amaHHOE 3HAUEHHE PETYJIUPYEMOTO JaBJICHUs, Oap. AKTHBHBIH WHIAMKATOD IS 3a/IaHUS

3HaueHusa «P3».
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B cepenune HIKHEH CTPOKH pacloiokKeH CTEK MHIUKAIMK 0TKa30B (11.6.7).

6.5. Ctek nepexoga K 3kpaHaMm nporpaMmMupoBanusi 1 uaaukanuu BYK

13 sxpana «I'J1aBHOe MEHI0» Yepe3 CTEK MepPeXoAa NIPOU3BOAUTCS BbI30B APYTHX DKPAaHOB JJIS IIPO-
IpPaMMHPOBAHUS U OTCJIEKUBAHUS COCTOSHUI cucTeMbl. M3MeHeHHe 3HaueHus cTeka nepexoza (puc. 12)
MIPOU3BOIUTCS HaXKaTHeM KIaBHII « A» / « ¥, WK UX HENPEPBIBHBIM yaepkanueM. [1pu yaepxanuu kia-
BUII U3MEHEHHE cTeKa OyJIeT MPOU3BOAUTHCS | pac B CEKYHIY.

[Tpu nosiBIIieHNHU B CTEKE Ha3BaHUS HEOOXOIMMOTO KpaHa Ul Iepexojia K A TOMY dKpaHy HEOOXOu-

MO Ha)KaTh KJIaBHIILY « P ).

Jnist BBIOOpa JOCTYTIHBI CIIEAYIONINE SKPAHbI:

«MHAMK»* - UHOUKALKs COCTOSSHUU KOMILIEKCA;

«MuaPe3»* - uaauKaIuUs pexumMa (yHKIIMOHAIBHOTO pe3epBa, B KOTOPHIN TMEpeIIesl KOMIUIEKC MPH
HaJIMYUU OTKa3a B CUCTEME YIPaBJICHMUS,

«Hapao»* - unauKanus BpeMeHr HapaboTKU HACOCOB;

«ApXHMB»* - 5KpaH IPOCMOTPA apXHBa OTKA30B;

«Ando»* - nHPOPMALMOHHBINA IKPAaH MHIUKAIIMHA TEKYIMX 3HAUYEHUI BPEMEHHU ITyCKa/OCTaHOBA Ha-
COCOB, a Takke BbIxo/iHOro 3Hauenus [11/[-perynsropa;

«BslIlap»* - BBOA IapoJis 10CTyIA K SKpaHaM NPOrpaMMHUPOBaHMS;

«PexuMBID) - MPOrpaMMHUPOBAHHUE PEKUMOB U (PYHKIUI KOMIUIEKCA;

«deawbTay - nporpamMmmupoBanue ypoBHeil koman «Ilyck», «Crom»;

«IIAdper» - nporpammupoBanue napametpoB [11][-perynupoBanusi;

«@uabTP» - NPOrpaMMUpPOBaHKE ApaMeTPOB (PUIBTPOB NaTUMKOB, ycTaBok, [IM]I-perynstopa;

«/laTumk» - IporpaMMHUpPOBAaHKE NTAPAMETPOB AHAJIOTOBBIX 1aTYMKOB;

«Hepen» - mporpaMMupoBaHue (PyHKIIMH U BPEMEHH YepeOBaHMs HACOCOB;

«I'padpukn» - mporpaMMupoBaHus rpapuKOB JaBICHNUS,

«IIponP» - nporpaMMupoBaHue yCTaBOK PEKHUMA IIPOIOPLUOHAIBHOTO PEryIMPOBaHUS;

«Pe3epB) - mporpaMMupoOBaHKUEe PEXUMOB (PYHKIHOHATIBHOTO pe3depsa [1Y u 1aTunkoB;

«Hacocb» - onpesieneHre KoanuecTsa padoTaroIKuX HACOCOB U HACOCOB (DYHKIIMOHAJIBHOTO PE3€pBa;

«3achlny» - IPOrpaMMHUPOBAHKUE YACTOThI «3aChIIAHUS» KOMILIEKCA;

«/laTaBp» - mporpaMMupoBaHKEe NapaMeTPOB 1aThl U BPEMEHH;

«3anllap» - nporpaMMupoBaHue NapoJIst JOCTyIa;

«IIporBx» - mporpaMMUpOBaHUs TOMOJIHUTEIBHBIX BXOJO0B (TE€PMOJATUYHUKH, TATYUKH MOTOKA) KOH-
TPOJISl COCTOSIHMS Ka)KIOTO HAcOCa;

«Tmaruc» - nporpaMMHpoBaHHue TaAHMEPOB KOHTPOJIS MOAAIOIIEH U HAIIOPHON MarucTpaiei;

«TeronH» - nporpammupoBaHue TaiMEPOB OCTAHOBA HACOCOB;

«TmyckH» - nporpaMmmupoBaHue TaiMEPOB ITyCKa HACOCOB.

*)_ 3KpaHBI CBOGOHOTO OCTYIIA 6e3 BBOIA APOIISL.
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Buumanue! I[Ipu nporpamMupoBanuu s napoJis gocryna snauyenusi 0000 goctyn Ko BceM 3K-

PaHaM NPOrpaMMHPOBAHHUS NPOU3BOAMTCS 0e3 BBO/AA NMapPOJIsl.

Jlnis BbI30Ba BBIOPAHHOTO 3KpaHa HEOOXOAMMO HaXKaTh KJIABHIIY «P» M MEpeHTH K BHIOpaHHOMY

skpany. [Ipu mporpamMMupoBaHuu naposs A0CTyna ominyHoro ot 3Hauenus 0000, mepemenieHue mo cre-
Ky mepexoja BO3MOXHO TOJBKO B IIpejenax 3KpPaHOB, OTMEYEHHbIX *. [l mepexoja K dKpaHaMm Ipo-
IrpaMMHUPOBAHHUS, 3aLUIIEHHBIM MapoJieM J0CTyIa, Heo0XoauMo B MeHIo 3kpaHa «BsIlap» BBecTu 3Ha-
yeHue naposs goctyna. [lpu npaBuiabHOM BBOAE naposis unaunupyerca Haanuchk «Ilapoas BBoa». Ilpu
HEBEPHOM BBOjIe Mapodisi uHaunupyercsa Haanuch «Ilapoab He 3apan».

B toMm ciywae, koraa nmaposip JOCTyna HE BBEAEH, N3MEHEHUE CTEKA MIEPEX0/1a IPOU3BOIUTCS B IIpe-
JleSTaX HHAMKAINH SKPAHOB, OTMEUCHHEIX *,

Brixoa u3 moboro skpana B «['J1aBHOE MEHIO» MPOU3BOIUTCS HaKaTUEM KIaBUIIN « €.

[lenTpupoBaHHEe CTeKa Mepexoja K dKpaHaM MPOU3BOAUTCS HaxaTuem kiaBuiu «0» B I'1taBHOM
MeH10. HyneBoe 3HaueHue creka — « MHAMKY.

Crek nepexosa K 9KpaHaM IOCTPOEH TaKHUM 00pa3oM, UTO MEpexoi B Hauboisiee BaKHbIC AJIS MPO-
IrPaMMHUPOBAHUS SKpaHbl IPOU3BOJUTCS BO3JIE HYJIEBOTO 3HAUEHHUS CTEKA.

Crtek nepexoja mpeacTaBlieH Ha puc. 12.

Jlns cOpoca BBeIEHHBIX 3HAYCHHI HEOOXOAUMO TP aKTUBHOM MHJUKATOPE BBOA, MOCIEI0BATEIHHO
HaXXMMaTh KJIaBUIy « 4».

Jlg oTKa3a OT BBEIEHHOI'O 3HAUEHUS M BO3BpaTa K MpPEIbIIyIIeMy 3HAUEHHUIO IapaMeTpa HEoO0XOoau-
MO Ha)KaTh KJIaBUILLY « P> ».

Buumanmue! [Ipu HAIMYUM AKTHBHBIX HHIAMKATOPOB B 3KpPaHaX NPOrpaMMHMpOBaHHsS IepeMe-
LIeHHe MeXKAYy IKPAHAMH BO3MOKHO TOJIbKO NPU HEMHUTAOIIMX 3HAYEHUSIX 3THX HHIAMKATOPOB — He-

AKTUBHBIX HHIUKaTOpax. I[JIH MOJYYCHUSI HCAKTHUBHBIX HHIAHUKATOPOB MEHIO HGOﬁXOIlI/IMO HaKaThb

KJIaBUIIY «d» («BBO®Y»).
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Puc.12. Ctek nepexozia K 5KpaHaM KOMILIEKCa

Omnwucanue MeHIo puBeaeHo B Tabmuue [Tpunoxenns 1.

6.6. PaGoTa HacocoB

[Ipu pabote HacoCcOB B aBTOMAaTHYECKOM WM PYYHOM PEXHUME FOPUT COOTBETCTBYIOIIAs CBETOCHUI-
HaJIbHAs apMaTypa 3eJ1EHOro LBeTa paboThl KaKJJ0r0 padOoTaroOIIEro Hacoca.

6.7. Unqukanust 0TKa30B

CucremMa MHAMKALMY OTKA30B BKJIIOYAET B CEO:

e CBETOCHTHAJbHAs apMarypa KpacHOro IBeTa MHAMKAIMK WHTErpajgbHOro orkasza IIY, naTdmkos,
WM Hacoca;

B cTpoke cTeka MHAUKAIMK OTKa30B 3KkpaHa «[JlaBHOe MEeHI0» MHIULUPYETCS ONpEesIEHHOE 3Have-

HHUE OTKa3a. B CTPOKY MHAWKAIIUH CTCKA OTKA30B BBIBOAATC CICAYIOIINC COO6I_I_I€HI/I$IZ



«O1k IIY» - pu cpabarbiBanuu pene «Otka3 [TU» npeoOpa3oBaTens 4aCcTOTHI;

«3ammTalld» - npu cpabaTbIBaHUM aBTOMAaTHYECKOTO BBIKIIIOUATENSI IPe0Opa3oBaTesi 4acTOThI;

«baokupII» - npu 6nokuposke [TY u3-3a cpabarbiBaHMs aBTOMATa 3alUThHI WM HE CHATHU OTKa3a
B TeueHue 20 CeKyH/I.

«OTK paT4l»— IpH 0TKa3e NEPBOIO aHAJIOIOBOI'O AATYMKA JAABJICHUS;

«OTK 1aT42»— [pU 0TKa3€ BTOPOIr0 aHAJIOTOBOT'O J1aTYMKa J1aBJICHUS;

«OT1K Hacl» (2...6) — UHTETrpaJbHBIA CUTHAJI OTKa3a Hacoca M0 COBOKYITHOCTH MPU3HAKOB;

«IIpBxHac1» (2...6) — otka3 Hacoca (1...6) no npusHaky cpabaThIBaHUS IPOTPAMMUPYEMOTO BXO/Ia.

WNHnukamnus Kaxxa0oro U3 0TKa30B MPOUCXOJUT B TeUEHUE 3,2 CEKyHI.

[Ipn oTCyTCTBUM OTKA30B B CUCTEME CTEK MHIMKALUMU OOHYJSETCS, T.€. NHIUKALUSA B CTEKE OTKa30B
OTCYTCTBYET.

6.8. Menro «udo»

[TpennazHayeHo U1 MHANKAIIMHE TapaMeTpOB KOMIUIEKca B Mpoliecce ero Hanaaku (puc. 13).

H3  Tmyck 00:00
< IIMA, ' 0180 —

Puc. 13. Mento «ado»

B npaBom BepxHEM yIily HHIULMPYETCS] KOJUYECTBO HACOCOB, ONPEAEICHHOE JUISl IaHHOTO peXuma
paboTHI.

B crpoke Tn/e wnaunupyercs TeKyllee BpeMs MyCKa/OCTaHOBa HAcoca, a TAaK)Ke €ro M3MEHEHHE B
(dbopmaTe MUHYTBI:CEKYH/bI.

B crpoke IIMJI nannumpyercs 3Hadenue Bbixona 1M/ — perymnstopa B ', KoTOpoe 3anuceiBaeTcs B
ITY. ®opmat naaukaiuu (5000 — 1800 vmu 0500 — 0180) cooTBeTcTBYET (pOopMaTy 3aIuCH.

Haxatuem knaBumm «P» mMeHio «HpO» MOXKET ObITh OCYIIECTBICH MEPeXo]] B pekuM MeHwo «H-
dol» (puc. 14). B meHro onpeneneHo, 4To BEI30BOM nepeMeHHo S166 B pexume «AHG0» MOKHO ompejie-

JUTh napameTpsl cBs3u ¢ [14.

[TapMI31 CBSI166
- =

Puc. 14. Menro «1udol»
s nepexona B pe:xkum «MHP0» HE0OX0AMMO B TeUCHUE 4 CEKYH]I yACPKUBaATh KiaBuiy «i». [lo-

cie nosieineHus MeHo INPUTS / OUTPUTS naxatuem knasuiu « P » nepeita B MmeHro MB/MI/SB/SI,

Jajiee - ((J)), BXOJ B BI>I6paHHOG MCHIO, ITOCJICA0BATCIIbHBIM HAXXKAaTHEM KJIaBHIIH «»» IMPOMU3BCCTH IICPE-

MeIlleHHe B BBIOpaHHOM MeHIo oT mojapaszzaena MB (uepes — MI — SB) no SI. B nmoapasznene SI Haxxatb

wiaBumy «<». B muraromiem akrusaom moine SI: HaOpaTb HOMep mepeMmeHHol 166, mocie yero
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HakaTh KiaBuiny «<». [Tocine Boma nossasiercs unaukamus SI 166: 0 3nauenus napametpa SI166.

Bo3moskHbIe 3HaUEHUS TapaMeTpa MpeICcTaBIeHbl Tao. 1.
BeIxon 13 noapasiennoB ¥ MEHIO IPOU3BOAUTCS MOCIIEA0BATENbHBIM HAKATHEM KIIABHUILU «i».
HrmxHsas noackaska oOINpenensieT, yTo BBEIEHHBIM Mapoib 3anucad B nepeMeHHyro MI31. [lannyro
IIEPEMEHHYI0 MOXHO BbI3BaTh B pe:knuMme «MUHpo» uyepe3 MeH0 «H(PO». BO3MOXKHOCTE OIpeneeHus

BBEJICHHOTO M1apoJisi O3BOJISET ONPEAETUTH MapoJib IPU HEU3BECTHOM €ro 3HaueHuu («KTo-to BBED»).

Tabmuma 1
3nauenne SI166 Cratyc coo0meHus
0 Hopmainbnoe coctosinue
1 He onpenenen Homep komansl (Slave — Master)
2 Hesepunbniii agpec komanas! (Slave — Master)
3 HesepHnsrii popmat 3anucu nanubix (Slave — Master)
4 Het oTBeTa Ha MOCHUIKY KOMaH/IbI (TaliM-ayT MPEBHIIIAET YCTAHOBIEHHOE 3HAYCHUE)
5 Her cBsa3u
6,7,11 HekoppektHas cuaxponusaius nanHeix (Master - Slave)
8 HesepHsrii hopMaT mocsuiku
9 Henpaunbheiit Homep Slave (=0)

6.9. MeHIo HHAMKALIUY COCTOSTHUI KOMILIEKCA

MeH0 MHIUKAIMU COCTOSTHUM KOMIUIEKCA SIBJISICTCS IEHTPAIbHBIM MEHIO CTeKa repexosa (puc. 12).
Crek ycTaHaBIMBAETCS B 3HAUEHHE MEPEX0Ja K ATOMY MEHIO MpU Haxkatuu kiaBumu «0» I'maBHOro me-
HIO.

Jlyis mepexosila B MEHIO WHIMKAIIUU COCTOSIHUS HEOOXOIMMO BHIOpPATh COOTBETCTBYIOIIECE 3HAYCHHE

CTEKa Mepexo/ia ¥ HaXkaTh KIaBUITy « P ». MeHI0 HHIUKAIIMN COCTOSIHUS MPUBEICHO Ha puc 15.

P1 PBx PBeIX 3acein
< Ilyck ICton IEMn

Puc. 15. Mento Mnaukanuy coCTOSHHUM KOMILIEKCA
B MeHro nipeacraBiieHo:
- peanuzyemMas cxema pabotsl ¢ naruukamu: P1/ P1-P2/ P1,P2/ P2/ P2-P1/ P2,P1 (puc. 3);
- UHJIMKALlMA HU3KOTO JABJICHHs BXOAHON Maructpainu PBX u MOBpexkIeHUs BBHIXOAHONW Maructpaiu
PBbIX;
- «3achImy - akTUBHU3AIUS QYHKIINH «3achIaHue) - 3achbli;
- « ACTomn» - Hannuue koman «Ilyck/Crom» (11.4.2);

- JIcTom - nocTymieHne KoMaHAabl «/{MCTAHUMOHHBIN CTOI;
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- JEMn — cpabareiBanue natdrka noroka (JJEM-202);

Bxon B MeHIO IpOU3BOIUTCS O€3 TTapoJIsl TOCTyTIA.

BbIxos B rimaBHOE MEHIO — Ha)XKaTHEM KJIaBUIIHN « d».

6.10. Unankanus HapadOTKH HACOCOB

[To3BonseT onpeaensaTh HapabOTKy KaxI0ro Hacoca B otTaenbHoCTH. [lepexon B MeHio «HapaGoTkay»

npou3BoauTcs U3 ['1aBHOr0 MeHI0 yepe3 cTek nepexosa (1m.6.5.). MeHto npeacrasieHo Ha puc. 16.

T1Hacoc 0/Copoc
< 9999y

Puc. 16. Mento Hapa6oTka

Jlis mpocMoTpa BeIHUMHBI HApaOOTKU Ka)XJA0ro Hacoca HEOOXOJUMO MPH HAXOXKACHUHU B MEHIO TO-
CJIEIOBATENIbHO HAXUMAaTh KJIABUILY «A» J0 TOSBICHHUS COOTBETCTBYIOLIEIO HOMEpa Mepes HaAMHUChIo
Hacoc. IIpu 3ToM B 4-cerMeHTHBIH WHANKATOP HapaOOTKH OyJeT 3arpyarhbCsi COOTBETCTBYIOIIEE 3HAYC-
Hue. MakcumanbHasl BeJIMYMHA PETUCTPUPYeMor HapaOboTku — 9999 uacos. [lociie npeBbIIICHUST BETUYUHBI
HapaOOTKU JaHHOTO 3HAYCHMS YUCIIO HapabOOTKU Hacoca oOHyJseTcs. g peructpauuu OONBIIMX 3HaYe-
HUI He0OXOAUMO PETUCTPUPOBATH KOJIMYECTBA EPEXOJA0B Yepe3 HYIIb.

st cOpoca 3HaueHus: HApaOOTKHU BRIOPAHHOTO HACOCa HEOOXOIMMO HaKaTh KJIaBU

Brixoa U3 MeHI0 — Ha)kaTueM KJaBUIIN « €.

6.11. Uuankanus nepexoaa B pexxuMbl GyHKIIMOHAJIBHOIO pe3epBa

[Ipu mepexonie KOMIIEKCa B OUH U3 PEKUMOB (DYHKIIMOHATIBLHOTO pe3epsa (1. 5.2) MHIUKAIUA 3TO-

ro pexxuma Bo3MOxKHO B MeHI0 «AHaPe3» nnaukanun pexxumMoB pesepsa (puc. 17).

Peszeps 14 - penenn
PesepB mar - Hacocsl

Puc. 17. MeH10 HHIUKAIIUN PEKUMOB (DYHKITMOHAIBHOTO pe3epBa
B BepxHeii cTpoke MEHIO HHANLUPYETCS PEKUM pe3epBa mpeoOpa3oBaTelisi YaCTOTHI:
- Peseps IIY4 3anpemen;
- Peseps IIY — peJieiinblii;
- Pe3eps I1Y — Hacocsl.
B HMKHEN CTpoke MEHIO MHIULMPYETCS PeXUM pe3epBa JaTuuKa (JaTUMKOB) AABJICHUS, B KOTOPOU
IIPOU3BENICH NIEPEXO/] COIIACHO 3aJAHHOMY AJITOPUTMY:
- Pe3epB naT4 3anpenuen;
- Pe3epB n1aT4 — Hacochl;

- Pe3epB n1aT4 — cpeanee.
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[Tepexon B MEHIO MHAMKAIIMH MPOU3BOAUTCS U3 CTEKa nepexona (1. 6.5) 6e3 maposst noctymna. Bexon
B ['1aBHOE MEH10 POU3BOIUTCS HAYKATUEM KIIABHUIIN « .

6.12. ApxuB 0TKa30B KOMILJIEKCA

B menio «ApxuB» npousBoautcs 3anuchk 100 (cta) mocnegHUX OTKAa30B 00OPYIOBaHHS KOMILIEKCA
peryJiupoBaHus U yIpaBisieMblX UM HacocoB. @opmar 3anucu: Jlarta Bpems Otka3. @opmar 3anucu Ja-
Tol: Yncao Mecsau. @opmar 3anucu Bpemenu: Yacbl Munytbl. @opmar 3anucu oTkaza — OyKBEHHOE OIl-
penenenne oTkaza. B BepxHe# cTpoke mocie uHaekca «/I» (mata) mHAMIUPYETCS YUCIIO 3aIUCcel B apXUBE

otka3oB. Ha puc. 18 — B apxuse 12 3anuceil.

J10127"Bpems OTx>0
28051032 < Hacocl

Puc. 18. MeH1o «ApXUB OTKa30B»

[lepemenienue Mo MEHIO NPOU3BOAUTCSA HakatneM KiaBull « ¥ »/« A». Bbixoa n3 MeHI0 B «ApXUB»
IIPOU3BOJUTCS HAKATUEM KIaBUILU « €.

IIpu BBI30BE MEHIO «APXUB» CTEK OTKA30B YCTaHABIMBAETCSA HA OTMETKY MocieqHero orkasa. [lepe-
MEIIIEHHUE 110 CTEKY OTKa30B B CTOPOHY €r0 YMEHBIIEHUS (OT MOCIEAYIOUIMX OTKAa30B K MPeIblIyIIM) IIpo-
M3BOJUTCS MOCIIEI0BATEIbHBIM HAKaTHEM KJIABUILU « A » MEHIO.

Jliia oOHyJeHus cTeKka 0TKa30B HEOOXOAMMO IpU aKTHBHOM MapoJie BBOAA WUJIM €0 HYJIEBOM 3Haye-
HUU HaxaTh KinaBuiry «0» MeHio «ApxuBbl». [Ipu nepenosnennn creka (KoiaumdecTBo oTkazoB 6osiee 100)
3allUCh OTKA30B MPOM3BOAMUTCS OT Hayaljla CTeKa B siUEHKM paHee 3aluCaHHbIX O0TKa3oB. IIpu mepexone u3
['1aBHOrO MEHIO 3HAUYEHHE CTE€KA YCTAHABIMBACTCS HA MOCICIHUN 3aIMCAHHBIA OTKA3.

[Ipu nepemMenieHny Mo CTEKy OTKa30B U JOCTHKEHHM €r0 Hauaja OH aBTOMaTU4ECKH yCTaHABIMBACT-
csl B KOHEYHOe 3HadeHue. [Ipu nocTuxkeHnn 3aBeplIeHus CTeKa U IBUKEHUU B TOM K€ HAIlPaBICHUU CTEK
yCTaHaBJIMBAETCS HA HYJIEBYIO OTMETKY (HAa4yaJlo CTeKa).

Ha puc. 18: 28 mas B 10 yacoB 32 MuHyTHI Ipou3olen 0TKa3 Hacoca 1. Bee Tekymue oTkassl KoM-
IUJIEKCa U YIPaBIsieMbIX HACOCOB MHAULUPYIOTCA B ['/1aBHoM MeHIo (puc. 11, n.6.4, in. 6.7).

Ilepexon u3 MeHI0 «ApXHB» B INIABHOE MEHIO IIPOU3BOJUTCSA M1OCIIE HAXKATHUS KIaBUIIU « €» WIN aB-
TOMATUYECKHU 10 UCTEYEHUH 33/]aHHOTO UHTEPBAJIa BPEMEHH.

7. IlporpaMMupoBaHHe KOMILJIEKCA

7.1. KoopauHaThl NPOrpaMMHUPOBAHHSA

[TporpamMupoBaHue KOMIUIEKCA OCYILECTBIIACTCS M0 CIEIYIOIUM IPyIIaM ONpeiesionuX napa-
METpPOB (KOOpAMHATAM NMPOrPaMMHUPOBAHUS):

1. Pexumbl peryinpoBaHus;

2. [Tapametpsr;

3. Crpykrypa.
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PexumMbl paboThl KOMIUIEKCA ONIPENIEISIOTCS: PEKUMOM PEryJIMPOBAHUS 110 YCTaBKaM, a TAKXKE PEXKHU-
MaMu (QyHKIIMOHAJIBHOTO pe3epBa npeoOpa3oBaTesis YacTOThl U JaTYMKOB.

[TapameTpsl KOMIUIEKCA OMPEIEICHbI CIEAYIOMUMU 3HAYECHUSIMU: YCTaBKaMH CTaOMIIM3UPYEMOTo Ta-
pamertpa; ypoBHsaAMH komaH[ «Ilyck» u «Ctom»; TaliMepaMu Iycka 1 OCTaHOBA HACOCOB, TallMEpaMH CO-
CTOSIHUSL MarucCTpajiel, TANMEpPOM YepeOBaHNs; IIPEeIaMU JaTYMKOB, IapamMeTpaMy U npenenamu A /1-
perymstopa, TaiimepaMu (GUIbTPOB..

CtpyKTypa KOMILJIEKCa OnpesiesieHa CXeMOoU paboThl JaTYMKOB, CIOCOOOM Yepe10BaHusl HACOCOB; Ha-
JUYHMEM TECTOBOTO PEKMMa HACOCOB; BKIFOUEHHEM U BHIOOPOM (DYHKIIMU MPOTPAMMHUPYEMBIX BXOJOB, KO-
JUYECTBOM HACOCOB: MAaKCUMAJIBHOE JIJIsl Pa0OTHI / uepenoBanue / pexuM QpyHKIHOHAIBHOTO pe3epna 1Y /
peXUM (PyHKIIMOHAJIBHOTO pe3epBa JaTYUKOB.

7.2.1. Pe:kuMbl pery/iupoBaHusi U QyHKIMOHAJIbHbIE PEKUMBbI

[TporpaMMupoBaHue PeKUMOB peryIupoBaHus KomIuiekca (1. 5.1) mpou3BoauTCs B MeHIO Peskumbl
(puc. 19).

Crex mporpaMMHpOBaHHUSI PEKUMOB pabOTHI PacHoOJIOXKEeH B HIKHEH cTpoke MeHio. Ilocienoa-
TEJIBHBIM Ha)XaTheM KJaBuIH « ¥ » TPOU3BOJUTCS BBHIOOpP OJHOTO U3 pexknMoB: [locTosiHHOE JaBJieHne
/ I'paduxu / IllponopuuoHanbHoe peryjaupoBanue. BoiOpaHHBIN B CTEKE PEXUM SIBISICTCS UCIIOJIHH-

TCJIbHBIM PCIKUMOM KOMILJICKCA.

1 3aceimanne Bxi ¢
U TlocT naBieHue

Puc. 19. Menro «Pe:xnmbi»

B BepxHeii cTpoke MeHI0 PeskuMBbI pactiofioskeH CTeK MporpaMMupoOBaHus (yHKIIMOHATBHBIX pe-
’KHMOB.

OYHKIUOHATBHBIE PEXUMBI MPETHA3HAYCHBI ISl 00ECTICYCHHS 3a/JaHHbIX IMapaMeTPOB TEXHOJIOTHYE-
CKOTO TIpoIlecca MPU W3MEHEHHM YCIOBUH (PYHKIIMOHUPOBAHMS KOMIUIEKca. DYHKIIMOHAIBHBIC PEKUMBI
KOMILIEKCA:

1. 3acbinanue (1. 4.12);

2 .KonTtpoJb Bbixoaa (1. 4.9);

3. Tect Hacoca (1. 4.8).

[Tpu BbI30BE KaxA0T0 (DYHKIIMOHAIBLHOTO pekuMa B Oydepe HHANKAINH MTOCNIe CTEKa TPOrpaMMHu-
POBaHMUSI MOSBISETCS COCTOSIHUE JaHHOTO peskuMa: Bk / Otk Jlis u3MeHeHus: COCTOSTHUS (PYHKITHO-

HAJIBHOT'O pCXKUMa HGO6XOI[I/IMO II0CJIC €I'0 BbI30OBA B CTCK (i)YHKIII/IOHaJ'II)HLIX PCKUMOB HAXKATH KJIaBUIITY

«d» («BBO}]»). MHaukanum 3HaueHUs «OTKJI» TIOCJIE TOTO MIJIM HHOT'O pexxumMa O3Ha4acT, 4TO I[aHHHﬁ

PCKUM HC aKTHBCH.
Hepexo,u K MCHIO ITPOrpaMMHUPOBaHUA PCIKMUMOB BO3MOIKCH TOJILKO IMOCJIC BOAA MTAPOJId JOCTYIIA.

BBIXOI[ M3 MCHIO IMTPOU3BOJUTCA HAXKATUCM KJIaBUIIIN «d».
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7.2.2. PexxuMbl PyHKUMOHAJIBLHOTO pe3epBa

[IporpammupoBaHue MPOU3BOIUTCS 7Sl ONPENETICHHS allTOPUTMA MEPEX0/ia KOMIUIEKCca PEryInpo-
BaHUS B OJIMH U3 PEXKUMOB (PYHKLHOHAIBHOTO pe3epBa MpeoOpa3oBaTelsi YacTOThl WJIN/M aHAJIOTOBBIX
IaTYMKOB JaByieHus. Cxema nepexojia nokasaHa Ha puc. 12.

Jlist mporpaMMHpOBaHUs PEKUMOB HEOOX0IUMO B cTeKe nepexofa (1.6.4, puc. 12) mocienoBarensb-
HBIM Ha)KaTHeM (yAepxaHueM) KiIaBull « A» / « ¥ » noouthes nHaukauuu «Pesepsy, mocie yero Haxxartb

KiaBuiry «P». BHenHuit Bua MeHI0 mipeacTaBieH Ha puc. 20.

Peseps I14 7 Peneiin
Peseps nart | Hacockwl

Puc. 20. Mento «Pe3epB»

[TocnenoBarenbHBIM Ha)kKaTUEM KJIaBUIIN « A» B cTeke (QyHKUIHOHaAIBbHOTO pe3epBa 1Y BbicTaBUTH
OJTHO U3 3HAYCHUH:

- «Peneiin» - npu 61mokupoBke [TH KOMIITIEKC IEPEXOAUT B PEKUM PEIICHHOTO YIpaBiIeHHs HacOCa-
MU JJIs1 TOJIIEpKaHUS 1aBJICHUS B 3aJJaHHBIX IIpe/iesax;

- «Hacocwl» - nipu 6iokupoBke [1H koMIieke BKITIOYaeT 3aJaHHOE KOJIMYeCTBO HacocoB (1. 7.4.3);

- «3anpewmy - pu 610kupoBke [TY mpou3BoaUTCsI OCTAaHOB KOMILIEKCA.

[MocnenoBarenbHBIM HaKaTHEM KIaBUIIH « ¥ » B cTeKe (PYHKIIMOHAIBHOTO pe3epBa JaTYMKa BHICTA-
BUTh OJIHO M3 3HAYEHUI:

- «Hacochl» - npu 0TKa3e aHAJIOroBOrO JAaTYMKa (IaTYMKOB) KOMIUIEKC BKJIIOYAET 3aJJaHHOE KOJIU-
4ecTBO HacocoB (1. 7.4.3)

- «Cpean» - mpu OTKa3e aHAJIOTOBOIO JaTurKa (JaTYMKOB) B KAUE€CTBE TEKYILUEro MPUHUMAETCS 3a-
TAHHOE JJaBJICHHUE, OTIOCPEAOBAHHO SBIISIONICECS CPEIHUM 3HaYeHHEM. [Ipu 3TOM KOMIUIEKC CTa0MIN3H-
pPYET TO KOJUYECTBO BKJIIOUYEHHBIX HACOCOB M Ty YAacTOTY BpallleHUS PETyJIMpPYyeMOro Hacoca, KOTOphle
OTIPEACTISIIN CTPYKTYPY (DYHKIMOHHPOBAHHS KOMILIEKCA IO OTKa3a AaTYUKa;

- «3anpewy - IpU O0TKa3€ JaT4YMKA IPOU3BOJIUTCS OCTAHOB KOMILIEKCA.

B pexxumax pyHKIIMOHAIBHOTO pe3epBa COXpaHsAeTcs (PyHKIUS KOHTPOJISI BXOJTHOW MarucTpaid, a B
peneitHoMm pexxume pezeppa [TU kpoMe GyHKIMH BXOJAHOW MarucTpalivd COXpaHsaeTcss GyHKIHUS KOHTPOJIS
BBIXOJHOW MarucTpaiy.

[lepexon k MEHIO IPOrpaMMHUPOBAHMSI PEKMMOB BO3MOXKEH TOJIBKO IIOCIIE BOJA IAPOJIsl JOCTyNa.
BbIxo U3 MEHIO MPOU3BOANUTCS HAXKATUEM KIIABUIIH « 4.

7.3. IlapameTpbl KOMILIEKCA

7.3.1. 3ananHoe 1aBjeHHe

Jis mporpaMMHMpOBaHUS 33JJaHHOTO JIaBJICHUs HEOOXOAMMO akTHBH3MpoBaTh Oydep BBOnMA I'/1aB-

HOro MeHmo (1.6.4, puc.11) Haxkatuem KiIaBuIIU ««» («BBom»). AKTHBHOE COCTOSHHE MHIAMKATOPA, IMO-
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3BOJIAIOIICC IMPOU3BOAUTH 3allMCh 3HAUCHUA, OIMMPCACIIACT MUTAHUC CUMBOJIA CTAPLICTO paspsia. 3anuce

3aaHHOI'0 JaBJICHHUA IMPOU3BOAUTCS KiIaBUIIaAMH «0» ... «9» B npeaciax mnpeacia M3MCpCHUA AaTYHKa

nasienuss B macirtabe 00.1 6ap. [locne 3amucu 3HaueHust B Oydep BBOJA HaXaTh KIABUILY «<«»

(«BBoa»). B Oydepe BBOa mpu HEMHrarolleM CHMBOJIE CTapIIEro paspsja WHAULUPYETCS BBEACHHOE
3HAYEHHUE 33JJaHHOrO JaBjieHus. I3MeHeHne 3a1laHHOro AaBJICHUSI MOXHO NPOU3BOANUTE B pexumax «Ilo-
CTOSTHHOe 1aBJjienne» uin «'padukm ycraBok» Kak Ipyu 0CTaHOBE HACOCOB, TaK U MPHU UX padoTe.

7.3.2. TailiMmepsbl yCKa HACOCOB

Jlis mepexoia B MEHIO NMPOrpaMMHpOBAaHUs TaliMepoOB IyCKa HAcOCOB HEOOXOAMMO MPOMU3BECTU
LIEHTpUpOBaHUE cTeka nepexoaa I'i1aBHoro meHo (11.6.5), mocie yero Haxartb kiaBuily « A ». [locne no-
SBJIEHUS B cTeke nepexoja Haanucu « TmyckH» Haxath kinaBuily «P» u nepeiitu kK MeHio nporpammu-
pOBaHUs TaiMEPOB IycKa HacocoB (puc.21).

Jlnis mporpaMMUpoOBaHMs TaliMepoOB IycKa HEOOXOJUMO B CTEKE HACOCOB, PACIIOIOKEHHOM B cepe-
JMHE HWXKHEW CTPOKU MEHIO, NOCIe0BaTEeIbHBIM HaXaTHE KJIABUIIN « A)» BbI3bIBATh MHIUKALMIO BbIOU-
paeMoro Hacoca, 1ocie 4ero B Oydep BBoJa MPOU3BOIUTH 3alUCh 3HaUeHUs Taiimepa. dopmar 3anucu:

999 cexynz.

T ITyckHacoc
< Ilyck 2nac, ¢ 024

Puc. 21. MeHio nporpaMMupoBaHusi TAHMEPOB ITyCKa HACOCOB

[lepexon B MEHIO BO3MOXEH TOJIBKO IMOCJE BBOJA MapoJisd J0CTyna. BrIXod uX MEHI0 — Ha)KaTHeM
KJIaBUIIN « €.

[Iporpammupyemble 3Ha4E€HHs TaHMEPOB IyCKa HACOCOB OJIMHAKOBBI JJIsI OCHOBHOI'O pEXUMa U pe-
KUMOB (DYHKITHOHAJILHOTO pe3epna (1. 5.1, 5.2).

7.3.3. TaiiMmepbl 0CTAHOBA HACOCOB

Jlist mepexoia B MEHIO IPOrpaMMHUPOBAHUS TAMEPOB OCTAHOBA HACOCOB HEOOXOJIMMO MPOU3BECTH
[IEHTPUPOBaHKUE cTeka mepexona [J1aBHOro MeHw (11.6.5), Tocie Yero mocieA0BaTeIbHBIM HaKaTHEM
KJIaBUIIM « A » BbI3BaTh B CTEKe Mepexoa unaukamuio B creke « TeromH», mocie yero HakaTh KIaBUILY

«P». MeHro nporpaMMHpOBaHUs TaliMEpPOB OCTAHOBA MPEACTABICHO Ha puc. 22.

M CrormtHacoc !3acein
< Crom Suac, ¢ 024

Puc. 22. MeH1o nporpaMMHpoBaHHs TaliMEPOB OCTAaHOBA HACOCOB
Jlnst mporpaMMHpPOBaHUS TaliMEPOB OCTAaHOBA HEOOXOJMMO B CTEKE HACOCOB, PACIIOIOKEHHOM B Ce-

pE€ANHE HIDKHEH CTPOKHU MCHIO, IMOCJICAOBATCIIbHBIM HAXATHUEC KIIaBHIIN « A» BBI3BIBATH WHIHUKAIIUIO BBI-
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O6upaeMoro Hacoca, ocye 4ero B 0y¢ep BBOAa MPOU3BOAUTH 3alMCh 3HaYCHHUs TaiiMepa. Popmar 3amucu:
999 cexynz.

Bpemst ocTaHoBa mociieAHEro Hacoca SIBJISETCS. BPEMEHEM 3achblIaHUs KOMIUIEKCa, O YeM OyJeT CBU-
JIETEJIbCTBOBATH MOSBIECHUE COOTBETCTBYIOLIEH HAIIIUCH B KOHIIE BEPXHEH CTPOKU MEHIO.

[lepexon B MEHIO BO3MOJKEH TOJBKO MOCJE BBOJA MApoJisl A0CTyIa. BhIXOA MX MEHIO — HaXaTHEM
KJIaBULIN « 4».

[IporpaMMupyeMble 3Ha4€HUS TaMEPOB OCTAaHOBA HACOCOB OJMHAKOBBI JJII OCHOBHOTO PEKMMA U
peXUMOB (DYHKIMOHABLHOTO pe3epBa (1. 5.1, 5.2).

7.3.4. Taiimepbl MmarucrpaJei

[Ipenna3zHaueHo sl IPOrpaMMHUPOBAHMS TAUMEPOB BXOIHOM M BBIXOJHOM Marucrtpayien. [[ns nepe-
X0Zla B MEHIO ITPOrpaMMUPOBAHUS MarucTpaieil He00X0IMMO MTPOU3BECTH LIEHTPUPOBAHUE CTEKA MEPEXo0-
na I'maBHoro mMesio (1.6.5), mocine 4yero nocjae10BaTeIbHbBIM HAKATHEM KIIABUIIN « A BbI3BaTh B CTEKE
nepexoaa MHAMKaLuio B creke « Tmarue», mocie yero HaxkaThb KiaBuily «P». MeHI0 nporpaMMupoBa-
HUS TallMEpOB MarucTpajiei NpeacTaBlIeHO Ha puc. 23.

Taiimep «CTon BXOAHOI MarucTpaamw» ONpeIeisieT BpeMsl OCTaHOBA KOMILJIEKCA OT MOMEHTA cpa-
OaThIBaHMS JaTUMKa-pesie AaBjieHUs BXonHON maructpanu. Taiimep «Ilyck BXogHOM Marucrpajim» or-
penenser BpeMsl IMycka KOMILUIEKca IOCiIe CHATUS CUTHasla JaTtyuka. [IporpamMmmupyercs, ucxons U3 cooo-
pakeHHs rapaHTUPOBAHHOT'O HAMOJIHEHUS BXOIHOM Maructpaiu (11.4.9).

3nauenue TaiiMepa «CTon BBIXOJHONH MarucTpaam» ONnpeesseT BpeMs peakliui CUCTEMbI Ha IPU-

3HAK OTKa3a BBIXOJHOW Maructpanu (1m.4.8).

" OTKII. BXOJa, C
< 9999 <«

Puc.23. Mento «TaliMmepbl Maructpasnein»
s nporpaMMHpoOBaHUs TAMMEPOB MAarucTpajieil B CTEKE WHJMKAI[MU, PACIONIOKEHHOM B BEPXHEH
CTpOKE, TIOCIIEeI0BATEIILHBIM HAKATUEM KIIABHUIIN « A » HEOOXOMMO BHI 3BaTh OJTHO U3 3HAUYCHUM:
- OTki1. Bxoaa — taiiMep «CTon BXOAHOH MarucTpaimn»;
- Bku1. Bxoaa — taiimep «Ilyck BXOqHOH MarucTpasiam»;
- Otka. Beixoaa — taiimep «CTon BBIXOAHOM MATHCTPAJIN».

[Tocne BbI30Ba COOTBETCTBYIOLIETO TaiiMep B Oydepe BBOJA, pacHOJIOKEHHOM B HMXKHEW CTpOKE,

HEOOXOMMO MPOM3BECTH €0 MPOrPAMMHUPOBAHHKE, MTOCIIE YeT0 HAXKATh KIABHUINY «<» («BBom»).

Hepexon B MCHIO BO3MO>KCH TOJIBKO ITOCJIC BBOJA IMAPOJId AOCTYIIA. BBIXOI[ X MCHIO — HaXXaTHuEM

KIaBUIIH « 4.
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7.3.5. ®yHKUMS YepeI0OBAHUS HACOCOB

OyHKIMS NpeHa3HaueHa Il 00ecreYeHnsT paBHOMEPHOH BBIPA0OTKH pecypca paboTaromux HACO-
coB (1. 4.3). AKTUBHpOBaHHUE PEKUMa OCYIIECTBIsACTCS B MeHIO «HUepenoBanue» (puc. 24). Jlns nmepexona
B MEHIO B cTeke nepexoaa ['siapHoro Menio (1.6.5), Haxkatuem KiaBuil « A» « V) BbI3BaTh MHIUKALIUIO

«Yepen», nocie 4ero HakaTh KIaBUILy « P> ».

Tuepenos,uac 999
</ be3 ocTaHoBa

Puc. 24. MeH1o0 uepe1oBaHHsI HACOCOB

[IporpammupoBanue pyHKIUHU YepeOBaHUS HACOCOB IPOU3BOJUTCS B KOOPIMHATAX:

-CTI0Cc00 YepeoBaHus;

- BpeMsl Yepe1I0BaHMs.

Jnis mporpaMMHpOBaHusl criocoba yepenaoBaHus HacocoB (1.4.3.) MOCIEIOBATENbHBIM HaXKaTHEM
KJIaBUIIHU « A»BBIOpAaTh B CTEKE HIDKHEH CTPOKM MEHIO COOTBETCTBYolIee 3HaueHue: be3 octanosa / C
0CTaHOBOM / 3ampelueHo.

[Tpy aKTHUBU3UPOBAHMU PEXKUMa YepepOBaHMs C OCTAHOBOM HacocoB B MeHI0 «Hacocw» (11.7.4.3,
puc.38) He0OX0IUMO 33JaTh TO KOJTUYECTBO HACOCOB, MPH pabOTE KOTOPHIX WIM MEHBIIEM KOJINYECTBE J0-
MyCKAETCsl OCTAHOB KOMIUIEKCA JIUIsl MK3MEHEHUS MOPsAKa YepeIOBaHNsI HACOCOB. MHUHUMAIIBHO BO3MOYKHOE
KOJIMYECTBO — 1.

[Tocne BbIOOpa criocoba yepeaoBaHUsT HEOOXOJUMO MPOU3BECTH MPOIPAMMHPOBAHNUE BPEMEHU 4Ye-
penoBanus B ctpoke T uepen, wac. @opmar nporpaMmupoBanus — 999 yac, MUHUMaIbHO BO3MOYXKHOE
BpeMs uepenoBaHus — 1 yac.

Ilpumeuanue. Beoo epemenu uepedosanusn, paenozo 0 (unouxayus 000,) o3nauaem 3anpem uepe-
006aHus.

7.3.6. JlaTuuku

g nepexona k MeHto «JlaTumkm» u3 skpana «I'J1aBHOe MeHI0» HEOOXOAMMO IMOCIEI0BATEIbHO
Ha)XUMaThb (WK yAEp>KHUBaTh) KIaBUILU « A»/ « ¥» 10 MosBiIeHUs Haanucu «/laTymk», mociae 4ero Ha-
&KaTh KjIaBuily «P». [lepexo K MEHIO OCYIIECTBIISIETCS TOJBKO IMOCHE BBOJAA Maposis JocTyna. MeHro

IIPOrpaMMHUPOBAHUS TAPAMETPOB TaTYMKOB MPEICTABIECHO HA pUC. 25.

IIpenen 10.0< Kop—
<Pl 0/Hynb

Puc. 25. MeHto nporpaMMHupoBaHUsl IAPaMETPOB AATYUKOB
B Bepxnen crpoke meHto nocine Haanucu «Ilpexes» nmpou3sBoauTCs NMpOrpaMMHUpOBAHUE Mperena

n3MepeHus naruyukoB B ¢popmare 10.0 6ap.
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B HuKHEE CTpOKe MEHIO MOCIeI0BATEIbHBIM HaXXaTHEM KIIABUIIH « A> TIPOU3BOAUTCS BHIOOP CXe-
MBI paboTel qatunkos (m.4.4., puc. 3): P1/P1-P2/ P1,P2 / P2/ P2-P1/ P2,P1.

Haxaruem kiaBuinu «0» npou3BoAUTCS BHIOOP TOUKU OTCUETA Ui MOKAa3aHMSI «HYJIS» AaT4uKa (pHc.
4). Ilpyu MUHHUMAIILHOM BBIXOJHOM CHUTHaje JaTdyuka 4MA MoKa3aHue MOXKET ObITh OTIMYHO OT HyJs. [ns
BBICTABJICHUSI COOTBETCTBYIOIIETO BHIXOAHOMY curHany 4 MA mokasanus natunka 0 bap nHeoOxomumo
MOJIKJTFOYUTE JATYUK K COOTBETCTBYIONINM KJIeMMaM Imkada ynpaBlieHus, HCKITFOYHUB IPU ITOM KaKOe-JIH00
JaBJlIeHHE Ha MeMOpaHy JaTuyuka M Haxarh kiaBuiry «0». Ha skpane KoHTpoiiepa MOSBHUTCS 3HAYCHHE
«Hyab». B Tom ciydae, Korja HavyalbHbIe TOKa3aHUS aTYMKOB HE OOHYJEHBI, HHAUIMUPYETCS HAAIMUCh
«He nyJb».

Ilpozpammuposanue npeoenos usmepenuil, a makxyce oOHyl1eHUE HAYATbHBIX 3HAYEHUII NPOU3-
600UMCA 00HOBPEMEHHO 07151 08YX 0AMYUKOE.

Brumanue. Cucmema npedycmampueaem ycmano8Ky 0amyuukoé 0aej1eHUs moJibKo ¢ 0OUHAKO-
6bIMU NPedeNamu UIMEPEHUsL.

Boixon u3 menio «/latuukuy» B «[JlaBHOE MEHI0» OCYIIECTBISETCS HAKATUEM KITaBHUIIN « d».

7.3.7. Koppekuusi noka3aHuii JaTYMKOB

[Tpu HanMuUMK PACcXOKICHUM B MOKAa3aHUIX JATYUKOB U 00pa3l0BOI0 MaHOMETPa BO3MOXHO MPOU3-
BOJMUTH KOPPEKIIMIO MOKa3aHUi. MeHI0 KOppeKlny MoKa3aHui ImpeacTaBieHo Ha puc. 26. [lepexon B me-
HIO OCYHIECTBIISIETCS U3 MEHIO «/laTunkm» (puc.25) HaxkaTueM KIIaBUIIU « P> ».

Koppexkuust mokazanuii mpoU3BOIUTCS BBOJIOM MOJIOXKHUTEIBHOTO UM OTPULIATEIILHOTO 3HAYCHHUS B
Oydep BBO/a, pacTONOKEHHBIN B HIPKHEH CTPOKE MEHIO.

BBoa xoppekTupyromux 3HaueHui IPOU3BOAUTCA HE AJIsl OTJENBHOTO AaTYUKA, a JIJIsl CXEMBbI U3Me-
penus (puc.3). IIpu 3ToM BBIXOAHOM CUTHAJ CXEMbl U3MEPEHHUSI CMEIAETCs BBEPX (IIPU BBOE MOJIOXKHU-
TEITLHOTO 3HAYCHHUS ) UM BHU3 (MIPU BBOJIE OTPULIATETHLHOTO 3HaueHus ). [Ipoiiecc cMmeenust xapakrepu-

CTHKH TTOKa3aH Ha puc. 4.

Kopp natuuka +/-
<~ -00.2 -

Puc. 26. MeHI0 KOppeKIuy MOKa3aHuil JaTYMKOB
Hanpumep, npu peanuzanuu cxembl u3mepenust P1 BBoa KOPpEeKTUPYIOMIKMX 3HAYEHUH MPOU3BOIAUT-
Csl B XapaKTEpPUCTUKY JaT4yuka 1, mpu peanusanuu cxemsl P1-P2 BBOJ KOppeKTUPYIOIIKMX 3HAUEHUH MPO-
M3BOJUTCS. B Pa3HOCTh MOKa3aHUM AaTyukoB. CxeMa BBOJA KOPPEKTHUPYIOIIMX 3HAYEHHUM IpeacTaBieHa
Ha puc. 3.
Bbixon U3 MEHIO KOppEKIMM MOKa3aHUM JATYMKOB B MEHIO «JlaTuMKmW» NMpOM3BOIUTCS HaKaTHEM

KJIaBUIIHA « 4».
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7.3.8. YpoBHu komana «ITYCK»/ «CTOII»

[IporpamMmmupoBanue ypoBHel Bblauu KOHTposuiepoM Komau «Ilyck» u «CTom» sl BKIFOUCHUS U
OTKJTFOUCHUS JOTOTHUTEIBHBIX HacOCOB (11.4.2, puc. 2) npousBoautcs B MeHIO «JleabTay (puc. 27). Jns
nepexosia K MEHI0O K MEHI0O HEOOXOAMMO TMOCIeNOBATeNbHBIM Ha)kaTheM (WM yJep>KaHUEM) KIIaBHUII
« A»/« ¥ »creke mepexonaa (M. 5.2) BeI3BaTh MHANKAIUIO «JleIbTay, MOCIe Yero HaKaTUEM KIIABHUIITU « P>
nepeiTu B MeH1o. [lepexon B MEHIO MPOrpaMMHUPOBAaHUS MPOU3BOIUTCS TOJIBKO IMOCJE BOJA MApOJis JOC-

Tymna.

T JIBepx ocu  00.4-

é

Puc.27. Menro «/lenbTa»

B MeHI0 oTaenpHO mporpaMMUpYIOTCs 3HadeHus «J[lenbra BBepx», «JlembTa BHU3» Al OCHOBHOTO
pexuMa u pesieiHoro pexxuma GyHKIHOHAIBHOTO pe3epBa. Dopmat nporpammuposanus — 00,1 6ap.

H3meHeHune cTeka BbIOOpa mapameTpa «JleabTa», pacronokKeHHOro B BEpXHEH CTpOKe MEHIO», TPOU3-
BOJMTCSA TOCJIEI0BATEIIbLHBIM HAXKaTHEM KJIaBHILIU « A », Tocie 4ero B Oydep mporpaMMHpOBaHUS BBOIUT-
csi Heo0X0AMMOE 3HAUYCHUE.

3HaueHus creka Beidopa «/lenbray:

- «/1 Bepx ocH» - 3HaUeHUE napaMeTpa «JlenpTa BepxHee» B OCHOBHOM PEXKHUME;

- «J1 HUKH OCH» - 3HaUEHUE MapameTpa «JlenbTa HuKHEee» B OCHOBHOM PEXKHUME;

- «J1 Bepx pe3» - 3HaueHUE mapameTpa «JlenbpTa BepXxHee» B pe3epPBHOM PEKUME;

- «/1 HMKH pe3» - 3HaUeHHE NapaMeTpa «JlenbTa HHKHEe» B PE3EPBHOM PEKUME.

Jlns u3MeHEHHs mapaMeTpa HeOOXOAMMO HaKaTHEM KIABHMIIH «<» T0OUThCS MUTAHUS 3HAYCHHS
JaHHOTO MapaMeTpa. BBoJ HOBOro mapaMmeTrpa ocymiecTBisieTcs KiaBumamMu «0» - «9».

J1st coxpaHeHusl BBEICHHOT'O 3HAYEHHS OJIHOTO MapameTpa U Mepexojia K MporpaMMHUPOBAHUIO Clie-
AYIOIIETo MapamMeTpa Haxarh KIaBHIIY «<». OTMeHa OmMOOYHO BBEICHHOTO 3HAYCHHS OCYIICCTBIIACTCS

HakaTheM KjaBulin « €». OTKa3 OT BBOJIa — HAKATHEM KJIABUILIU « P> ».
Brixon B akpan «I'1aBHOe MeHI0» OCYIIECTBISETCS HAKATUEM KIaBUIIN « 4.
7.3.9. IIUI-peryasTop
Hns nepexona k meHio «IIA/[-peryasTop» u3 skpana «I'J1aBHOe MeHI0» HEOOXOIUMO MOCIEI0BA-

TETbHO HAKUMATh (WM YACP)KWBATh) KIABUIIN « A»/«V¥» 10 TOSBICHHUS B CTEKE IMepexoja HaAMUCH

«IIUAper», mociie 4ero HaxkaTh KiaBuILy «P». Ilepexon B MEHIO BO3MOXKEH TOJIBKO IIOCJIE BOJA NapoJsi

JOCTyTIa.
B BepxHee cTpoke MeHIO (puc.28) pacnoiokeH cTek BeiOopa mapamerpoB 1M /[-perymsaropa. M3me-

HCHHUC CTCKA ITPOMU3BOAUTCA IMOCICA0BATCIIbHBIM HAXXATHUEM KIIABUIIN «A».
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™ Knpor,0,1% 9999
< MacmtIIN ] 9999

Puc. 28. Mento «I1IU/I-perynarop»

3Ha4yeHus CTeKa BbIOOpaA IapaMeTPOB:

- IToctBp — nocrosinuas Bpemenu [N /[-perymsaropa, macitad uameHenus — 10Mc, pekomeHayemMble
3Havenusi - ot 0,1 10 1 cexkynanl (B Mmacmrade nporpammuposanust — ot 0010 g0 0100);

- Knpon — nponopunonansHas cocrasistonias B macirade 0,1%, pekomenayemoe 3Hayenue — 4,6
% (B Mmacmtade nporpammupoBanus — 0046);

- TuHT, ¢ — MHTErpasibHas COCTAaBJIAIOLIAs B CEKyH/1aX, MacIiTab U3MeHEeHus — 1 cekyH/1a, peKOMeH-
ayemoe 3Ha4YeHHe — 4 ceKyHAbI (B MacmiTade nporpammupoBanns — 0004);

- Tandd, ¢ - muddepennmanbHas COCTaBIAONMAs B CEKyHAax, MacmTad m3MeHeHust — | cekyHaa,
pexoMeHayeMoe 3HaYeHue — 1 cekynaa (B macmrade nporpamvuposanus — 0001);

- lIpeneasnt IIN/] — He akTHBHA;

- BepxIIpeaBx — BepxHuii npeaen Bxoja, COOTBETCTBYET MpEAETy U3MEPEHMs JaTuuKa (3HaYeHue
0100 coorBercTByet 10.0 0ap);

- HuxullpenBx - HWKHUN mIpeaen BX0/Aa, COOTBETCTBYET HMKHEMY MpENeNly U3MEPEHUs JaTyuKa
(3uauenue 0000 coorBercTBYeT (0.0 Hap);

- BepxIIpeaBbix — BepxHuii npenen Boixona [IMJ] — perynaropa, ennnuna uzmepenus — ['n. Coot-
BETCTBYET MAaKCHUMaJIbHOM yacToTe BpaiieHus Hacoca oT IIY. 3naueHus, mporpaMMupyemMble ajsl pa3iny-
HbIX TUTOB [TY (oTnHMyaroTcs MacmTabamu 3alMcy JaHHOTO 3HAYEHHsI) TTPEICTABIICHBI B TA0I. 3;

- HuxnllpeaBeix - Hkumil npegen Boeixoga [I1UJ1 — perynstopa, eaununa usmepenuu — I'u. Co-
OTBETCTBYET MUHMMAJILHOM yacToTe BpamieHus Hacoca otT [I4. Pekomenayemoe 3nauenune — 18 I'n. 3Ha-
YeHMsI, IPOrpaMMHUpyeMble s pa3iuyHbX TUnoB 1Y (oTinuarorcs mMacmrabamu 3allMCH JJAaHHOTO 3Ha-

YEHUs1) TIPEICTABIICHBI B TA0II. 2.

Ta0mua 2
Tun T4, HAIIT Bepxumuii npeneJ Bepxumii npegen | 3HaveHue MacmiTada
Bbixona I[N /I- Bbixoaa U /- [N /I-peryasitopa
peryJasitopa peryJasitopa (pexomeHnayemoe)
Altivar21, Altivar31, HHAII 0500 0180 0060
Mitsubishi, Fuji, Commander 5000 1800 0600
SK, Tecorp, Danfoss

B HmKHEH cTpoke MEHIO MPOU3BOAMTCS MporpammupoBanue Macirada [TU]] - perymnsropa. JlanHbIi
napameTp SBIISIETCS YUCIOBOW KOOpAMHATOH 1udpoBoro agantuBHoro ¢unstpa [TN]] - perynsropa. Lud-

poBOil GUIBTP 0OecreunBaeT yCTOHUMBOCTh MPOIIECCOB PETYIMPOBAHUS OMPEICISIONIET0 MapameTpa BO
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BCEM JIMANa30He U3MEHEHUSI TapaMeTPOB PETryIUPOBAHUS (pacXo]l — JAaBieHue). PekomenayeMble 3HaueHUs
Maciiraba nmpuBeaeHbl B Ta0ur. 3. CiemyeT NOMHHTD, YTO YBEIMYCHHE MaciTaba B CTOPOHY BEPXHETO Ipe-
nena [TW]] moBbIiaeT OBICTPOICHCTBHE TTPOIIECCOB PETYIMPOBAHUS, CHIDKASI UX YCTOMYHUBOCT. Y MEHBIIIE-
Hue macmtabda [IU]] B cTopoHy HHMXKHETO mpejena CHIKAET ObICTPOJCICTBIE MPOLIECCOB PETYIMPOBAHMS,

MOBBIIIAS UX YCTOHYHBOCTD.

Jlnsi u3MeHeHUs 3HAYeHHs apaMeTpa HEOOXOJMMO HaKaTHEM KIIABHIIH «<» MOOMThCS MUraHHs
3HAYEHUs JIaHHOTO MapameTpa. BBoa HOBOro 3HaueHUs mapameTpa ocyllecTBiseTcs KiaBuimaMu «0» ...
«9». J1ns coxpaHeHHs BBEJICHHOTO 3HAYEHUS OJJHOTO MapaMeTpa M Mepexojia K MporpaMMUPOBAHHUIO Clie-
AYIOIIETo MapamMeTpa HaKaTh KIABUIILY < ».

®usnyeckoe 3HaueHue napametpoB [ /I-perynsitopa mpUMEHUTENBHO K MEPEXOAHOMY MPOLIECCY
W3MEHEHUS PEryJIMPYEMOro mapamerpa Moka3zaHo Ha puc.29.
Bnusnue koaddunuentor Hactporiku [T1]] — perynstopa Ha mpoiiecchl peryIupoBaHus MOKa3aHo Ha

puc. 30.

JlaBneHne
Py

Kn
p Pzan. P a

Tn

Bpewms
Tn = Tw/4 - muddepeHIaTbHAS COCTABISIIOMAS

Puc. 29. 3nauenns napamerpos [11/]-perynsatopa
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Jlasrnerve Jlasrnenvie

)\ PA

Kip - cmnixom man T - crrAKOM BeTMK
P3an Psap,
T - crmrmom mar
HopvaribHoe 3HaueHre HopvarsHoe 3Ha4eHvie
- CIIVITIKOM BEJIFK

> >

Brvsnwe koo(rnmena Kip. Bpewst Bmsve koodxprienra Tu Bpewst
Jornerne
“A

Tn - omxoM Mt

HopvarmsHoe 3paverve

T - cIIKOM BETVK

Busve koodipeperra T Bpevet

Puc.30. Bmusiaue koaddunmentos [T1]] - perymsitopa Ha mapamMeTpbl IEPEXOAHBIX TPOILIECCOB
7.3.10. ®uabTpsl
Pabora ¢unbTpoB npuBeneHa B 1.4.5, CTPYKTypa IOKa3aHa Ha puc. 5.
[lepexon k skpany MeHIO «@PUIABTPBI» U3 3KpaHa «[JIaBHOe MeHI0» BO3MOKEH IPHU BbINOJIHEHUU

CIIENYIONINX JEHCTBUM: B CTEKE IMEpPEeXoJia MOCIeA0BATEIbHBIM HaKaTHEeM (yIep KaHUEM) KIIABHIIU « A »/

«V¥» n0OUTHhCS MHIWKAIUUA HAaAMUCH «@UJILTP», MOCIE Yer0 HaXKaTh KJIaBUILY «P». BX0oJ B MEHIO BO3-

MO>KEH TOJIBKO IIPU BBOJE MapoJis A0cTyna. MeHto 3kpaHa «PHIbTPbD) NPEACTABIEHO Ha puc. 31.

Jist M3MEeHeHus mapaMeTpoB (QUIIBTPOB B CTEKE BbIOOpa QHiIbTpa (JIeBOE 3HAUEHUE BEPXHEH CTPOKH)

T pat,c  0.02¢

é

Puc.31. MeHto «@UnbTps»
HE0O0X0IMMO BBIOpaTh OAMH W3 (DMIIBTPOB IMOCIIENOBATEIBHBIM Ha)KaTHEeM KiaBUIIN « A». [Ipu n3mene-
HUM CTEKa BbIOOPA (PUIBTPOB MHANLUPYIOTCS 3HAUCHHUS:
- T nat, ¢ — Bpems npepbiBaHus GUIBTPA NOKA3aHUN JaTYUKOB;
- T yet, ¢ — BpeMs nipepbIBaHus (PUIBTPa YCTABKH;
- T MU, c — Bpems npepbiBanus agantuBHoro ¢unstpa [ — perymsropa.

[Tpu BeI30BE (hunmbTpa B Oydepe BBOIa HHIUIIUPYETCS €T0 TEKyIee 3HaUCHHE.



Macmab BBoga ¢punstpoB — 0,01 cekynnpl. Ilpu yBenudeHnun BpeMeH npepbIBaHUs OBICTPOICHCT-

BUE QHIBTPA YMEHBIIACTCS.

I[J'IH W3MEHEHUST KaKOI'o-JIM00 napameTpa HCO6XO,Z[I/IMO Ha)KaTUEM KIIABHUIIH «<» ,Z[O6I/ITBC$I MHUI'aHUA

SHA4YCHUA JaHHOI'O IapamMeTpa. BBoj HOBOTO napameTpa OCyHmECTBIIACTCA KIIaBUIIaMU «0» - «9». I[J'Iﬂ CO-

XPaHEHMs BBEJICHHOI'O 3HAYEHHs OJHOrO IapaMerpa U nepexofa K IpOorpaMMHUPOBAHUIO CIEAYIOLIEro Ia-

pamMeTpa HaaTh KIABHIIY «<».

@DyHKIMOHAIBHOE Ha3HAYEHUE (PUIBTPOB:

«T¢ naTuuKoB, ¢» - GUILTP BXOJHOTO CUTHANA AaTYMKA. Vconb3yeTcst Ui CHIDKEHUS! «IIyMay
BXOJIHOTO CUTHaJla 1 0o0ecrieueHnst yCTOMUMBOCTH mpouecca perynupoBanus. Ha Bxon [TUI-perynstopa
111 00pabOTKHU TOCTYIAET yCPETHEHHOE 3HAUCHHE M0 HECKOIBKUM orpocaM natuuka. « T gaTunkos, c»
- peryaupyemoe BpeMs MeXIy onpocamu. /[ yBenuueHuss CKOpOCTH OIpoca 1aTYMKa BPEMs 3HAYECHUE
JAHHOTO MapaMeTpa HeoOXoIUMO cienath MUHUMaNbHbBIM. [lapamerp «T¢ naTuukos, c» usmepsiercs B
ceKyHzax, npu 3tom 3HaueHue 0,01 coorserctByer 0,01 cexyHae.

«T¢ ycraBkm, ¢» - Bpems QUIbTpAllMM CUTHAJA M3MEHEHUs ycraBku. Ompenensier orpaHuveHue
CKOpPOCTH M3MEHEHHsI 33aJJaHHOTO 3HAYCHUs JaBieHus. Bo n3bexxanue pe3koro M3MEHEHHUs 3a1aHHOTO 3Ha-
yeHus nasieHus Ha Bxonae [IN]] — perynsitopa v, Kak CIeACTBUE, PE3KOM PEAKIIMUA CUCTEMBI PEryIupoBa-
HUS U3MEHEHHE YCTaBKU OCYIIECTBISETCS CTYyIEHUYAaThIM M3MEHEHHEM B Ty WIM MHYI cTOopoHy Ha 0,01
enuHully ¢ untepBaioM T¢ ycraBku. [lapamerp «T¢ ycraBkm, ¢» u3MepsieTcss B CEKyHAax, 3HaUCHHE
0,01 cootBerctByert 0,01 cexyHze.

Hampumep, npu n3MeHeHUH 3aJaHHOTO 3HAYCHUS aBiieHus Ha 2,54 O6ap u 3Hauennn T ycraBku 0,08
¢ 3aanHoe 3HaueHue Ha Bxoze [11]] — perynsropa ycranoButcs B Teuenue (254 x 0,08 ) 20,32 ¢

«T¢ BeIx IIU]L, ¢» - nepuon usmeHeHus BoixogHoro curnana [1M/[-perynstopa. 3HaueHue napamer-
pa «T¢ Buix 1IN/, ¢» onpenenser Bpems u3MeHeHus BbIxoaHoro curnana [T1/[-perynstopa Ha BenTu4YuHy,
onpeaensiemyto nmapamerpom «Iar IIAAy. [Tapamerp «Td Bbix IIU]/I, ¢» usmMmepsieTca B ceKyHaax, Ipu
stom 3HauyeHue 0,01 coorBercTByet 0,01 cexynne.

Brixon u3 meHio ¢puiabsTpoB B ['1aBHOE MEHIO TPOM3BOANUTCS KiIaBUIIEH « d».

7.3.11. Yacrora 3acpinanus

HpOFpaMMI/IpOBaHI/Ie YaCTOThl 3aCblllaHHWA KOMILUICKCA IIPOU3BOAUTCA B MCHIO «3acnpImanue»

(puc.32).

3aceinanue, ['11
< 2000 «

Puc.32 Menro «3acbinanmne»
Ha3nauenue QpyHKIMM U yCIIOBUS aKTUBU3ALMU «3acklllaHue» npuBeaeHsl B 1. 4.10, mporpammu-

poBanue pyHkuu — B 11 7.2.1 (MeHio «Peskumbby, puc. 19).
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[lepexon B MeHIO «3achlmanue» MpOU3BOAUTCS BBI30BOM B CTEKe nepexoa I'1aBHOro MeHI0 nHau-
Kaluu «3achl» U TOCIEAYIONMM HaKaTHH KiIaBuIu «P». Ilepexoa B MEHIO BO3MOXKEH TOJIBKO IPH
BBOJIC MAPOJIS IOCTYIIA.

[IporpamMmmupoBaHKe YacTOTHI 3aCHIIAHUS JOJDKHO TPOU3BOAUTHCS B TOM K€ Macltade, 4To | Ipe-
nensl Beixona [TN]] — perynsaropa (1. 7.3.9, Tabmn.2).

BrIxon u3 MEHIO — HaKaTHeM KITaBHIIH « €.

7.3.12. BBoj ycTaBOK NPONOPUHOHAJIBHOI0 PeryJIupoOBaHus

BBox ycTaBOK IpOnopIMOHaNBHOTO peryanpoBaHus npousBoaurcs B MeHio «IIponP» - «IIpomop-
HHMOHAJIbHOE peryJaupoBaHue» (puc. 33).

Haznauenue u GyHKIMH peXUMa MPONOPIHOHATIHFHOTO PEryJIMPOBaHUs MpUBeIeHBI B 11. 5.1 (puc.8).

[IporpammupoBanue GyHKIIMH MPOU3BOIUTCS B MeHIO «Peskumbby (11. 7.2.1, puc. 19).

[lepexon B MEHIO MOCIE BBOJA Mapoisl JOCTyIa MPOU3BOANTCS BBI3OBOM B cTeke nepexona Iias-
HOro menio nuaukanyu «IponP» u nocneayomuM HaxxaTHEM KIABUIIH « P> ».

BBoz ycTaBok mpou3BOAMTCS IMOCe akTHBHpOBaHUS OydepoB BBOAa (IEpeBo/a B PEKUM MHUTAIO-

e WHIWKAIMA MepBOro cuMBodia). [locie Habopa 3HaYeHUS BBOJ MPOU3BOAMTCS HAXKATHEM KIIABHUIIN

«d». Macmra6 BBoga — 00.1 6ap. BBox 3HaueHUH, MPEBBINIAIONIMX MTPEACTbl H3MEPEHUS JaTInKa, 0J10-

KHUpPYeTCsl.

Makc yct,0ap 08.6
< MuH yct,0ap 05.4

Puc. 33. MeH1o0 ycTaBOK pexxuma MpornopLuoHAIbHOTO PEryJIupOBaHus

Beixon u3 menro «IIponoprpioHansHOE peryiaupoBaHue)» B [ 1aBHOE MEHIO MPOU3BOAUTCS TPU Ha-
AT KITaBUIIH « 4».

7.3.13. I'paduk yCcTAaBOK 110 J1aBJIEHUIO

I'paduk maBieHus — mporpaMMupyemasi 3aBUCUMOCTh M3MEHEHHS BEJIMYMHBI YCTaBKU JABJICHUS OT
3aJJaHHOTO BPEMEHH X BKIIOYCHHUs. [IporpaMMupoBaHue BKIFOUEHHS PEXMMa IMPOU3BOAUTCS COTJIACHO TI.
n. 7.2.1 B meHto «Pexumbdy (puc. 19).

B nporpamme npegycMoTpeHa BO3MOKHOCTD IPOTPAMMHUPOBAHUS U BBITIOJIHEHHUS OJJHOTO Tpaduka u3
IIECTH YCTaBOK.

st mporpamMmMupoBanust rpaduka B «[JIAaBHOM MEHIO» TIOCIIEIOBATEIBHBIM HaKaTuEM (yIIepiKaHH-

eM) knaBuil « A» / « ¥» B cTeke nepexoga BbI3BaTb HAAIIMCh «Fpaq)mc», MOCJIC YCTO0 HAXKATbh KJIaBUIITY

«»» u nepeitu Kk MeHio «['padux» (puc. 34). Bxoa B MEHIO BO3MOXKEH TOJIBKO TOCJIE BBOJIA MAPOJIS TOC-

TyIa.
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' T6um19.08 P605.8
VHcn6 0/OYucTuTh

Puc.34. Meno «I'papux»
st mporpaMmupoBanus TpadUKOB HEOOXOIUMO:
1. [TocnenoBaTenbHBIM Ha)KaTUEM KIIABUIIH « A » BbIOpaTh oqHoM u3 3Hadenwuii: T1 ... T6. B Oydepe
BBO/Ia BPEMEHU YCTAaBKH IOSIBUTCS 3HAYCHUE BpeMEHH ee BKIoueHus B popmate Yachl. MuHyThI, B OY-

(depe BBOJIa YCTaBKH — 3HAYCHHUE JaHHOW ycTaBku B MacmTade 00.1 6ap.

2. Ipu aktuBH3anuu OyhepoB BBOAA HAXKATHEM KIABHIIH «<«» («BB0I») BO3MOKEH BBOJI 3HAUCHHIA.

3anmuch 3HAUYCHHUH TIPOU3BOIUTCS TIOCIIE HAXKATHSI KJIaBHIIH «<» («BBOI»).

3. IlocnenoBatenbHBIM HakaTHeM KiaBUIIK « ¥ » 3a/1aTh TO KOJMYECTBO YCTABOK, KOTOPOE CIIEAYET
UCTIOJIHUATH TIpU paboTe kKomIuiekca B pexnme «I'padpuxu ycraBok» (m. 7.2.1, puc. 19). MurnManbsHo
BO3MOKHOE 3HAaUY€HHUE UCIIOIHIEMbIX YCTaBOK — 1.

4. IIpu He0OXOUMOCTH OYUCTKHU (MTOJHOTO OOHYJIEHUS) rpaduKa HEOOXOUMO HaXKaTh KIaBUILY «0».
ITpu 3ToM B Oydepax BBOJIA YCTAaBKU M BPEMEHHU OyAyT HHAULMPOBATHCS HYJIEBbIE 3HAUCHUSI.

[Ipu nporpaMMupoBaHiH TPAPHUKOB CIEAYET MOMHUTH, YTO 3aBEPIICHHEM BPEMEHH MCIIOJHEHUH yC-
TaBKH SBJSIETCS BpeMsi Hauasa ASWCTBUS CIIeIyIOIEeH YCTaBKH.

BeinonHenne yctaBok B Ipeaesiax UX 3aJaHHOTO KOJIMYECTBA 10 MOPAIKY BO3pACTAHMs BPEMEHU MX
BKJITOYeHHUs. TakuM o0pa3om, MOpsAA0K MPOrpaMMHUPOBAHUS YCTABOK MOKET ObITh IPOU3BOJIBHBIM.

Jnis mpenoTBpalieHus OMMOOK BBOJA MPEAyCMOTpEHa OJOKMpPOBKA BBOJA OJMHAKOBBIX 3HAYCHHUU
BpEMEHH ycTaBoK. [Ipy HyIeBOM 3HaUCHHH YCTaBKH OHA HE MCTOJHSETCS. 3HAaUeHUE BPEMEHH MOXKET OBITh
HysneBbIM (0 gacoB 0 MUHYT).

Jlis MCToNTHeHHUsT KOMITJIEKCOM TIparka ycTaBOK BO3MOYKHO MCIIOJIb30BaHHME TPEX KOOPAUHAT MPO-
IrpPaMMHPOBAHUS: BPEMEHH, YPOBHsI, KOJINYECTBA.

Tax, HanmpuMep, IpU IPOrPaMMHUPOBAHUU YCTaBOK B nopsiike BpemeH Bo3pactanus T1 T4 T2 T3 T6

TS5 BbIOOPOM KOJIMYECTBA YCTAaBOK BO3MOKHO UCHOJHATH Clenytomue rpaduku (BpeMsi — MOpsaIKe HCIOI-

HEHUS:
3ajaHne KOJMYECTBA TOYEK HUcnonnsiemblii rpadpux
HCIIOJIHEHUS

1 T1

2 T1 T4

3 T1 T2 T4

4 T1 T2 T3 T4

5 T1 T2 T3 T4 T6

6 T1 T2 T3 T4 T5 T6
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Taxum 00pa3oM, pH MONEPEMEHHOM MOPSAAKOBOM MPOrpaMMHPOBAHUU BPEMEHU BO3pPACTaHUS yCTa-
BOK U UI3MEHEHUU KOJIMYECTBA UCIIOJIHAEMBIX YCTaBOK BO3MOXKHO MOJyUYEHHUE MSATH Pa3INdHbIX IpadUKOB.

PaboTa no rpadgukam ycTaBoK OJIOKHUPYETCS TOIBKO NMPH OTKa3aX TaTYUKOB JIABJICHUS.

[Tpu BeIOOpE TONBKO OJHOM TOYKH rpaduka 3HaYCHHE YCTaBKH OyJIET aBTOMATUYECKHU MepPe3anuchi-
BaTbCsl B MOMEHT BPEMEHU BBIIIOJIHEHUS YCTABKHU.

[Ipu nepepbiBax MUTAIOLIETO HANPSHKEHUS W MOMAJaHUM BPEMEHU BKJIOYeHMs i+1 ycTaBKM Ha Mo-
MEHT MPephIBaHMsI MUTAIOIIETO HAMPSHKEHUS UCTIOTHEHHE rpaduKa Mmocie MosiBICHNUs HaNpsKeHUH OyaeT
MIPOJIOJKATHCS C i-M YCTaBKH, IOC]IE KOTOPOW B Ha3HAYEHHOE BpEeMsI BKIIFOUUTCS i+2 ycTaBKa.

H3MeHeHne UCIIONHAEMOM yCTaBKU BO3MOXKHO TOJIBKO U3 I'JIaBHOro MeH10, Tak u U3 MeHio «I'pa-
ux».

3anuch UCHIOTHSAEMON yCTaBKU B Oydep ee MCIONHEHUS! MPOU3BOAUTCS HeNpepbIBHO B TeueHue 1
MHHYTBI [10CJIE€ Ha4yaJla UCIIOJIHEHUS 3TON YCTaBKH.

W3meHeHne ycTaBKM M3 IJ1aBHOTO MEHIO BO3MOXHO IO MCTedeHHe 1 MMHYTHI IIOC/I€ Hayajla uc-
noJiHeHus1 ycTaBKu. [Ipu 3TOM 3amuch B rpaduK yCTaBOK He Oy/IeT Mpou3BeeHa.

Jl1s n3MeHeHUs UCTIOJHAEMOM yCTaBKU B T€U€HHE | MHUHYTBHI IOCJE HAayana €e UCHOJHEHHs] HEOoO-
xoauMo mepesanucath ee B MeHIo «I'paguk». [lo ucreuenun Oospliero BpeMeHU Mocje Havajla UCIo-
HEHUS YCTaBKH OHa OyJeT UCTIOTHATHCS TOJBKO MPH €€ MOCIEAYIOIIEM BKIIFOUECHUH.

Brixon u3 menio «I'padux» B ['1aBHOE MEHIO MPOU3BOJUTCS HAKATHEM KIIABUILIHU « €.

7.3.14. BBoa n1aThl, BpeMeHHU

[IporpammupoBanue mapameTpoB JlaTta, BpeMsi, coaepx almuxcsi B SHEPrOHE3aBUCUMOW MaMSITH,
MIPOU3BOJUTCS JJIsl 3alIUCH OTKA30B B ApXMBE OTKa30B KOMILIEKCA 10 BPEMEHU U JaTe, a TAKXKE MPHU BbI-

MOJTHEHUU Tpa(UKOB YCTaBOK MO BpEMEHHU UX BKitoueHHusa. Menio «/laTa, Bpems»» npencraBieHo Ha puc.

35.

Hata 29/01/09
<Bpems 11:30:53

Puc.35. Mento «/lara, Bpemsi»

[Tepexon B MeHto «JlaTa, Bpems» npon3BoauTCs BHI30BOM B CTeKe nepexoaa (M. 5.2) MHAMKALUU
«daTtBp» 1 HaxxaTHM KiIaBuIu « P ». Ilepexon B MEHIO BO3MOKEH TOJIBKO ITOCJIE BBOJIA MTAPOJIS IOCTYTIA.

[IporpammupoBanue npousBoautcs B macmrade: JJata 29.01.09 - 29 gucno, 01mecsn, 2009 roaa.

Bpewmsi: 11.30.53 — 11 wacoB 30 MuHYT 53 CeKyHBI.

AKTUBU3MPOBaHHUE BBEJICHHBIX [TapaMETPOB MPOU3BOAUTCS MOCIe HaxaTus KiaBuin « BBoa» nocne
3aIlrucCu BpCMCHHU. 00 AdKTHUBU3allMHU BBCACHHBIX 3HAUCHUH CBUACTCIILCTBYCT USMCHCHUC 3HAUCHUMN CCKYHI
B ctpoke Yac, Mun, Cek.

BI)IXOI[ U3 MEHIO «I[aTa, BpeEMsi» B I'maBHOE MeHI0 IMPONU3BOAUTCA HAXKATHEM KIITaBHIIN « 4y
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7.3.15. IlporpaMMupoBaHue MaPoJIsi JOCTYyNA
3amanue maposisi A MCKIIOUYEHMS] HECAHKIMOHUPOBAHHOTO JOCTyNa K TapaMmeTpaM HACTPONKU

KOMILJIEKCa MPOU3BOIUTCS B MEHIO «3agaHue napoJs» (puc. 36).

3anarth 0000 -
< TapoJib

Puc. 36. MeHio «3aianue nmapoJis»
[Tepexon B MeHIO «3ajaHue MAPOJIs» MTPOU3BOIUTCS BBI30BOM B CTeKe mepexoja (1. 5.2) uHauKa-
uuu «3aallap» u Haxxatuu kinaBumu «P». [lepexon B MEHIO BO3MOXKEH TOJIBLKO MOCJ€e BBOAAa MAapPOJisi
AOCTYMNA.

B menio «3aganmne napoJiss» HEOOXOAMMO aKTMBU3MPOBATh Oydep BBOAA (MUraHHE MEPBOr0 CHM-

BOJIa) HAXKAaTHEeM KJIaBUIIU «<» («BBoa»), mocie vero 3amucath BBOAUMOE 3Ha4YeHue. [IporpammupoBa-

HHUE 3aJaHus MMapoJis MPOM3BOIUTCS MOBTOPHBIM Ha)kaTHEM KIaBUIIH «<» («BBom»). 3amporpamMmupo-

BAaHHOE 3HaYCHHE OCTaeTcs B Oydepe BBOjA.
[TporpammupoBanue napoiis mpou3Bogutcs B popmare 9999. I[Ipu 3TOM BO3MOXKHO MPOrPaMMHPO-
BaHHE TOJILKO ITOJIOKUTEIBHBIX 3HAUEHUH.

Bruumanue! Ilpu npocpammuposarnuu 3nauenus napoasa oocmyna kaxk 0000 oocmyn Kk IKkpanam

RPOZPAMMUPOBAHUA C60000HLIL (0e3 6600a nNaApo.is).

7.3.16. BBoa mapoJisi ocryna

[TpousBoauTCS A MOATBEPAKACHUS MIPaB IOCTYNa K MPOrpaMMHUPOBAHUIO PEKUMOB PabOTHI, Mapa-
METPOB U CTPYKTYpbl KOMILIEKCA.

[lepexon x MeHIO BBOJIa MapoJIsi MPOU3BOJUTCS MOCTIE BbI30Ba B CTEKE nepexoaa (1.5.2) MHAUKaUU

«BeIlap» n Haxxatus KnaBuma « P ». Menio «BBoja mapoJisi» npencraBiieHo Ha puc. 37.

Beenute nmaposib
0000/ ITapons BBoa

Puc. 37. MeHro «BBoa mapoJisi»

Hoctyn k MeHio «BBoa mapoJish» mpou3BoAuTCs 0€3 maposist 1ocTyna. BBoa maposis mponu3BOAUTCS

B Oydep u3 4 cumBoIIOB B hopmate 9999, mociie uero HeoOXOMMO HAXKATh KIaBUIITY «<» («BBOI»).

ITpu npaBUIBHOM BBOJE MAPOJIS UM €0 HYJIEBOM 3HAYEHUH B CTEKE MHAMKALIMK B IPAaBOM HMKHEM
yriay MeHio unaunupyercs Haanuch «llapoas Beoa». IIpyu HenpaBuiIbHOM 3aaHuU NapoJIs UHAULMPY-
etcst Haanuch «HeT maposs».

[Tpu Bo3BpaTe ri1aBHOE MEHIO Yepe3 4 MUHYThI IPOU3BOANUTCS PUHYJUTENbHBIN cOpOC Maposs. mo-
CJIe Yero JAJsl IOCTyNna K MEHIO MPOrpaMMHUPOBaHMs €ro HE0OX0IUMO HaOUpaTh 3aHOBO.

[Taponb nocTyIa MOKHO «IIOJICMOTPETHY, UCOb3Yys MeHI0 «UHGo» (11.6.8, puc. 13).
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Brixon B I''1aBHOE MEeHIO IPOU3BOJIUTCSA HAXKATUEM KIIABUIIH « d».

7.4. IlporpaMmMHpOBaHue CTPYKTYPbI KOMILJIEKCA

7.4.1. Cxema padoThI 1aTYHKOB

Cxema paboThl ¢ JaTUYMKaMH, peanu3zyemas KOMIUIEKCOM peryJlupoBaHusi, MpeicTaBieHa B 1m.4.4.
CtpykTypa npeJcTaBieHa Ha puc.3.

[IporpammupoBanue cxeMbl pabOThI IPOU3BOIUTCS B MeHIO «JlaTumkm» (puc. 25) u npeacraBieHo
B I 7.2.6.

7.4.2. Ciocod yepe10oBaHUS HACOCOB

@OyHKIMS YepeJOBaHUS HACOCOB MPECTaBeHa B I1. 4.3, mporpaMMHUpOBaHue (PYHKIUH B KOOPIHUHA-
tax Cnocod 4yepenoBanusi / Bpemsi yepenoBanusi npeacrasieHo B 1. 7.2.4, meHio «YepeaoBaHue»
MPECTaBICHO Ha puc. 24.

7.4.3. KosinuecTBO HACOCOB

Kommuiekc mo3BosisieT mporpaMMHUpoBaTh

- MAKCHMAJIbHOE KOJHMYeCTBO HACOCOB, ITPH TOCTH)KEHUH KOTOPOTO ITYCK JOMOJHUTEIBHBIX HACO-
COB HE MPOU3BOIMUTCS;

- KOJIM4eCTBO HACOCOB /sl GyHKIMH Yepel0BaHUe, KOrjaa 3HaueHue GyHKuuu omnpezaeneHo «C
OTKJIIOYEHHEM HACOCOBY;

- KOJINYEeCTBO BKJIIOYAEMBIX HACOCOB B pe:kuMe (PYHKIMOHAJIBLHOrO pe3epsa IIY, xorna 3Haye-
Hue QyHKIMH pesepsa onpeneneHo kak «Hacocbi»;

- KOJIM4eCTBO BKJ/II0YaeMbIX HACOCOB B pe:kuMe (PYHKIHMOHAJBHOIO JaTYUKOB, KOT/1a 3HAUE€HUE
byHKIMu pesepsa onpeaeneHo kak «Hacocb»;

[IporpaMmMmupoBaHue KOJIMUECTBAa HACOCOB Ipon3BoAuTcs B MeHI0 «Hacoch» (puc. 38).

Bxon B mMeH1o npousBonutcs u3 creka nepexoja (m. 5.2.) ['NlaBHOTo MeHI0 BBI30BOM WHIUKAIIMH
«Hacocbl» mocienoBaTebHBIM HaKaTueM (yaepkaHueM) KiaBuill « A»/ « ¥» U MOCIeAYIOIMHUM HaKa-

THU KJIaBHIIU « P> ». Bxona B MEHIO BO3MOKEH TOJBKO IIpu BBOJC MAapoOJIst JOCTYIIA.

Hacocsl | Makc d
é

Puc. 38. Menro «Hacoce»
B BepxHelt cTpoke MEHIO pacloioKeH CTEK (PYHKIIHMA, ISl KOTOPBIX 337aeTCsl KOJIMYECTBO HACOCOB.
[Tepemernienue cTeka MPOU3BOIUTCS MOCIIETIOBATEILHBIM HAXKATHEM KJIABUIIHN « A ). 3HAUCHUS CTEKa!
- «MAKC» - MaKCHMAJIbHOE KOJIHYECTBO HACOCOB;
- «4epem) - KOJMYeCTBO HACOCOB /Ui (PyHKIIUM YyepeoBaHUe;
- «pe3 ITY» - KoJIM4YecTBO BKJIOYAEMbIX HACOCOB B pesknMe QyHKIHOHAIBHOTO pe3epsa 1Y,

- «pe3ZlaT» - KOIM4YeCcTBO BKJIYAeMbIX HACOCOB B pexkuMe (PyHKIMOHAJIBHOIO 1aTYHKOB.
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[Tpu BEIOOPE OAHOTO M3 3HAYECHUH CTEKa, ONPEACIAIONIero (pyHKIMIO 3aJaHns KOJIM4YecTBa, B Oyde-
pe KOJIMYECTBa HACOCOB MHAMIUPYETCS UX KOJTMUYECTBO ISl KAXK101 BbIOMpaeMoid pyHKmu. J{7st 3ananust

KOJIMYECTBA HACOCOB, SIBJISIFOIIETOCS apTyMEHTOM BBIOpAHHOW (PYHKIIMHM HMPOU3BOIUTCS MOCIEA0BATENb-

HOE HaXKaTUE KIABUINU «d». HpI/I YBCIIMUCHUHN KOJIMYCCTBA HACOCOB N0 MAKCHUMAJIBHO pacCliojaracMoro

npousBoauTcs copoc Oydepa B 3HaueHue 1. Takum 0Opa3oM, MUHMMAJIBHO BO3MOKHOE KOJIUYECTBO
HacocoB pyHKIuM — 1.

Brixoa B ['maBHOE MEHIO MPOM3BOAUTCS HAKATHEM KIIABULIH « ).

7.4.4. IlporpammupyeMblie BXOAbI

Pabora nporpamMmmupyeMbIX BXO/I0B MpUBeAeHa B II. 4.12, CTpyKTypa Moka3aHa Ha puc. 7.

Bxon B meHIo npousBonutcs u3 creka nepexoja (m. 5.2.) ['NlaBHOro MeHI0 BBI30BOM WHIUKAIIUHU
«IIporBx» mocnenoBaTebHBIM HaKaTHEeM (yAepKaHueM) KiIaBUII « A»/ « ¥» U MOCIeAYIONMM HaKa-
TUY KJIABUIIX «P>». BX0J B MEHIO BO3MOXEH TOJIBKO ITPU BBOJE NApOJIs AOCTYTA.

MeHnto npencrasieHo Ha puc. 39.

> OyHKIMSA BXOIOB
ITorok, H3, T=20c

Puc.39. Mento «lIporpammupyembie BXOAbD

Mento «IIpor BXoabl» MO3BOJSET 3allPOrPaMMUPOBATH JOTMOTHUTEIbHBIE BXOJbI KOHTpOJUIEpa IO
KOJIMYECTBY HACOCOB JUISl MOJKIOYEHHS JOMOIHUTEIBHOTO JaTYUKa MOTOKA WM TEPMOKOHTAKTHOIO JaT-
YHKa.

Jlns nporpammupoBaHusi (pyHKIHH BXOJa HEOOXOAMMO IMOCIEAOBATEIbHBIM Ha)KaTHEM KJIABUIIH
«A)» BbIOpaTh OJHO U3 MpeaaraéMbIX B CTEKE 3HAYCHUH (PyHKIUU:

- OTKJII0YEHO;

- Temnep, HO, T=0,2 ¢ — HOpMaJbHO OTKPBITHIN (OTMYIIEHHbIN) KOHTAKT JaT4yMKa TEMIEpPaTYyphl,
BpeMs cpabaTbiBaHus cocTaBiseT 0,2 CEKyHIbI TIOCIIC pa3phIBaHMsI; PH 3aMbIKaHUU (CpabaThIBAHWHN) KOH-
TakTa yepes 0,2 cekyHabl popMuUpyeTcsl MPU3HaK 0TKa3a Hacoca MO MPEBBIIICHUIO0 TEMIIEPATYPHI;

- ITorok, H3, T=20c — HOpManbHO 3aMKHYTBIN (3aKpPbITHIN) KOHTAKT JaTYUKa-peIe MOTOKA (Pa3HOCTU
JABJICHUN ); IpU paboTe HACOCa M 3aMKHYTOM COCTOSTHUM KOHTaKTa JaTduka B TeueHue 20 cexyHn Gopmu-
pyeTrcs mpHu3HaK 0TKa3a Hacoca Mo MPHU3HAKy OTCYTCTBHUS JAaBJICHUS HA €r0 BBIXO/IE.

Cxema paboThl KOHTAKTOB JaTYMKa MOTOKA (IaTYMKa-pesie) MpeIcTaBiIeHa Ha puc. 2.

COpoc oTKa3za 1o COCTOSHHIO MPOrPaMMHUPYEMOT0 BX0/Ia IPOU3BOAMUTCS OTKIIOUEHHUEM HACOCA.

Brnumanue! Henooxniouenue oamuukoe npu npozpammuposanuy 6x0006 He éausiem Ha paoomy

Komnjiekca.

Brixon B I'maBHOE MEHIO MMPOU3BOAUTCA HAKATUEM KIIaBHUIIIN « 4.
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8. UncTpyKuus mo 3KCnjyaTauuu

8.1. IToaroroBKa KOMILIEKCA K BKJIKYEHHIO

1. YcraHoBHTE Ha JIMLIEBOM MaHeIn mKa(l)a MEPCKIOYATCIIb «Pexxum» - B onosxkeHne «0));

2. Ilopate nuTaroliee HAPSDKEHUE B CXEMY YINPaBJIEHUs KOMILJIEKCA, 71l YErOo YCTAHOBUTH BBIKIIIO-

yatenb «IluTtanme) B mojoxeHne «BKJD. HpI/I 9TOM 3aropacTcda CUrHajlbHas apMarypa 3CJICHOI'O LBCTa

«IIntanue». He nomyckaeTcst 3aropanne CBETOCUTHAJILHON apMaTypsl 3elieHoro 1Beta «Padora» moboro

H3 HACOCOB, a TaKXKC apMaTypa KpaCHOI'0 IBE€TA «OTKa3».

[lepen BKIIOUEHHEM KOMIUIEKCA B paboTy HEOOXOIMMO MPOU3BECTH MPOIPAMMHUPOBAHUE CIIETYIOLIIX

OCHOBHBIX TTApPAMETPOB:
3. OnpenenuTth pexxuM peryaupoBanms komiuiekca (1m.8.3.1);
4. Ha3HauuTh pexxumMbl QyHKIMOHAIBLHOTO pe3epBa (1.8.3.2);

5. Onpenenuts cxemMy paboThI ¢ gaTuukamu (11.8.2.7);

6. IlpousBecTn HmporpaMMHpPOBAaHUE MAPAMETPOB KOMILIEKCA B IOCJIEAOBATEIILHOCTH M COIJIACHO

Tab. 3.
Tabmuia 3
Ne ITapamertp Ne mynkra
n/n
l. Taiimepbl HacocoB n.7.3.1,7.3.2
2. Talimepbl MarucTpasiei n.7.3.3
3. Jarta, Bpems m 7.3.13
4. [Tapametpsl uepenoBaHus n.7.3.4,7.4.7
5. [Ipenensr gJaTYMKOB n.7.3.5
6. [IN]] — peryasrop n.7.3.8
7. 3aiaHHOE JTaBJICHHE n.7.3.1
8 YpoBuu koMana «Ilyck», «Ctomn» n.7.3.7
9. | I'paduku ycraBok (mpu HEOOXOUMOCTH) n.7.3.12
10. | YcraBku MponopiroHaTIBLHOTO PErYIMPOBaHUS (IPH HEOOXOAUMOCTH) n.7.3.11
11. | 3aganHoO€e 3HAUEHHE TaBICHUSI 1.

IIpuMeyaHue: ycpelHeHHbIe 3HAYeHUs mapaMeTpoB 1...9 (Tada. 4), obecneunBamomue padory

KPH «mo - cpexnemy», nporpaMMUPYIOTCS IPU CTEHA0BOM HAJIAJKe HA NPeANPUATHH-U3TOTOBUTEJIE.

7. epexmovarensimMu «Pexxum pabOThl HACOCOBY» PAa3PEIIUTh HACOCH IJIsi Pa0OTHI B aBTOMATHYECKOM

peXHUMe, yCTaHOBUB NEPEKIIIOUATENN PEKUMOB PabOThI 3TUX HACOCOB B MOJIOKEHHE «ABT»;

8. OnpenenuTs MaKCUMaIbHOE KOJIMYECTBO BKIFOYa€MbIX HACOCOB (1. 7.4.3).

9. OnpenenuTh HACOC, KOTOPBIN MEPBBIM BKIIOUUTCS B paboTy:

¢ NIoOMOmbH1O rlepelcmoane.Heﬁ HAaCOCOB: IIPH BBIKIIIOYCHHOM PCIKHUME pa60TI>I 1 OCTaHOBEC BCCX Ha-

COCOB BBIKJIIOUHTH U 3aT€M BKJIIOUUTH MEPEKIIoYaTeNlb PEKUMOB paboThl BhIOpaHHOTO Hacoca. Ha skpane
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«I'naBHoro menwo» (puc.11) B ctpoke «Hacoceb» OyneT nHAUIUPOBATHCA LU(Pa, COOTBETCTBYIOIIAs TI0-
PSAIKOBOMY HOMEpY BhIOpaHHOTO Hacoca. [loa mopsaAKOBEIM HOMEpPOM IEpBOro Hacoca OyIeT MHIHIHUPO-
BaThCs MOPSAKOBBIA HOMED CIELYIOIIErO BKIOYaeMoro Hacoca. [lepen myckoM HacOCOB 3TH 4HCIIa TOJIK-
HBI COBIIAAATh.

[Ipu oTCyTCTBMHM BKIIOUEHHBIX M HMCIPAaBHBIX HacocoB B cTpoke «Hacoc» Oyaer MHIMIMpPOBATHCS
uudpa «0».

8.2. BkiloueHne KomMILIeKca B padbory

1. BKIIIOUnTh pEKUM aBTOMATUYECKOTO PETYJIIMPOBAHMS AABJICHUS YCTAaHOBKOM nepekmouarens «Pe-
skum: 0 — Bki» B nonoxkenne «Bri». [locne BKIOUEHHsST KOMIUIEKCA B aBTOMATUYECKHIA PEKUM pabOThI
MIPOM30MIET IJIaBHBIA MyCK BBIOPAHHOTO MEPBHIM HAacoca OT MpeoOpa3oBaTesis YaCTOThl U 3arOPUTCS CBe-
TOCHUTHAJIbHAsI apMaTypa paboThl Hacoca.

Yucno nHAMKATOpa CIELYIOIIEr0 BKIHYAEMOI0 Hacoca IOCIe IycKa IEPBOro Hacoca MpU HAJIMYUH
BKJIFOUEHHBIX U MCIIPAaBHBIX HACOCOB JIOJKHO U3MEHUTHCS.

Brumanue! Ilocne ocmanoga 6cex HACOCO08 NPOU3BECHIUL_NEPE3ANYCK PA3PeuteHHbIX 011 Pabomul

UCHPABHBIX HACOCO8 YCHIAHOBKOIL NEePEeKIIouamenceii pejicumos 6 nooycenuen0y», a zamem — 6 «Aemy,

UJIU_Nepe3anycKk _0J10Ka_YNPAsieHUs GbIK/IIQUEHUEM _U_NOCIeOVIOUUM _BKIIIOUCHUEM RUMmMAalouiezo _Ha-

RPANHCCHUS 8 CIIEOVIOUUX CTIVUAAX:

- NEePeKIoUameny_peicumos HacoCco8 HAX00AmMCA_6_NOJI0NHCCHUU_aemomam, 6 uHoukamope «H»

271A8H020 MEHI0 uHOuyupyemcsa uucio «0»;

- HOCIe NYCKA_NeP8020 HACOCA U HAJAUYUU DA3PEULeHHbIX 01 padOombl U UCNPAGHBIX HACOCO8 UlC-

J10 UHOUKAMOPA _CeoyiouLe20 8KII0UAeM020 HACOCA HA USMEHUIOCD.

8.3. YnpaBieHue pe;kuMaMi HACOCOB

B cranuuu ynpapineHuss HACOCHBIMM arperaTaMu IpeyCMOTPEHBI CIEAYIONINE PEKUMbI padOThI Ha-
COCOB:

1. ABToMmaTH4eckoe ynpasJienue (m.4.1);

2. Py4yHoe ynpaBJieHue:

2.1) mTatHOE OTKJIIOUEHHE PabOTAIOIIEr0 HAacoca B peXKUME «ABTOMATHYECKOe YIPaBJIeHUe» Iie-
pexnmtouareneM pexxumoB «Hacoc: Pyun-0-ABT» yCTaHOBKOM MepeKIoyaTess Hacoca B MojaokeHue «0».
[Tpu 5TOM BO3MOHBI CIEIYIOIINE BApUAHTHI

a) Hacoc paboTaet ot ceTu. [Ipoucxoaut peseiHoe OTKIIIOYEHHE Hacoca.

0) Hacoc pabotaet ot [1Y. [Ipoucxonut oTkitoueHue pexxuma ynpasiaeHus [1H, nocie yero BbIKIIO-
yaeMblii Hacoc oTcoenuusercs oT [TY. [lpu Hanumuum ucnpaBHBIX, BKIIOYEHHBIX U HE pabOTarONIMX HACO-
COB MPOM3OMAET MIIABHBIN MyCK CIEAYIOUIEr0o MO MPHOPHUTETY Hacoca. [Ipu OTCYTCTBHMU TaKOBBIX - OT-

KIIOYCHHUEC OT CCTU U MMOJKIIOYCHUEC K JILE:] PECKUME ((ABTOHO,Z[XB&T» NOCIACIHCT O BKIIFOYCHHOI'O HACOCa,
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2.2) mTaTHOE BKIIIOYEHHE PabOTAIOIIEro Hacoca B peXXUME «ABTOMATHYECKOEe YNPaBJIeHHE» Tic-
pexmouarenem pexumoB «Hacoc: Pyun-0-ABT» ycTaHOBKOW MepekiIrodaTess Hacoca B IOJIOKEHUE
«ABT», TIPH 3TOM HacocC OyJET IITaTHO BKIIIOYEH B pabOTy B pexume obmeit ouepeaHoctu (1. 4.2).

2.3) npsimoit myck Hacoca. HezaBucumo oT pexumMa paboThl CTaHIIMK YCTAaHOBUTH MEPEKIIOYaTeNh
pexxumoB «Hacoc: Pyun-0-ABT» BbIOpaHHOTO Hacoca B moJjioxkeHue «Py4H», ociie 4ero HakaTh KHOIIKY
«Ilyex» Hacoca. Hacoc moaxiouuTcs HENOCPEACTBEHHO K CETH MUTAIOLIET0 HAPSKEHUS;

2.4) ocTaHOB Hacoca MocJIe MPsIMOTo Mycka. Bo3mMoskeH n1Byms criocobamu:

a) KpaTKOBPEMEHHBIM Ha)kaTueM KHONKU «CTom» padoTarolero Hacoca;

0) ycTaHOBKO# nepexitoyarens pexxuMoB Hacoca «Hacoc: Pyun-0-ABT» B nonoxenue «0».

B 060ux ciyyasx mpoucXoIuT peieiHoe OTKIIFOUEHUE Hacoca OT CETH MUTAIOLIET0 HAMPSKEHUS.

8.4. Copoc orka3zos 1Y u HacocoB

COpoc oTkaza mpeoOpa3oBarens 4acTOThl MO COCTOSHHUIO €ro aBTOMAaTa 3alUThl MPOU3BOAUTCS
BKJIIOYEHHEM aBTOMAaTa pU OCTAaHOBE BCEX HACOCOB U OTKJIIOUEHUH pekuMa padoTa.

Copoc otkaza [T no cocTosiHUIO ero uuppoBOro BeIX0Ja NPOU3BOIUTCS MO UCIIPABHOMY (Pa30MK-
HYTOMY) COCTOSIHHIO BBIXOJ1a TIPY OCTAHOBE HACOCOB M OTKJIIOUEHHH PEKUMA PAOOTHI.

st cOpoca 0TKa30B HACOCOB IO pe3ysibTataM uX tectupoBanus 1Y (1m.4.7.) wim mo COCTOSHUIO
IPOrpaMMHUPYEMBIX BXOZ0B HEOOXOAMMO BBIKIIOUUTH Hacoc. IIpu 3ToM mpoucxoauT cOpoc oTkaza Haco-
ca ¥ CHUMAaeTCA UHAUKAIIMYU O ero oTkaze (1. 6.7).

[Ipu cpabaTeiBaHuM aBTOMATa 3aIIUTHI Hacoca (pOpMUPOBAHKME OTKA3a U €0 MHIMKAIHMS OCYIIECTB-
JSIOTCSI HE3aBUCUMO OT BKJIIOUEHMs Hacoca. COpoc cpabaTbIBaHMs 3alLUThl IPOU3BOAUTCS TOJIBKO MPHU
BKJIFOYEHHUHU aBTOMAT 3aLUTBHI.

8.5. OTKiII04eHHne KOMILIeKca

OTkII04eHne KOMILIEKCA CIIEyeT IPOU3BOIUTH B CIEAYIOLIEH MOCIe10BAaTEIbHOCTH

e nepekitovarens «Pexum: 0-Bki.» ycranoButh B nosoxxkenue «0». Ilpu 3tom peneiiHo mpousBo-
IMTCSL OCTAHOB HACOCOB, Pa0OTAIOMINX HAMIPSIMYIO OT CETH, C UHTEPBAIOM 5 cekyH. Hacockl oTkimtoyaroTes
B IIOPsAKE OYEPEHOCTU UX BKItoYeHus. [locne oTkitoueHus HacocoB, paboOTAIOMUX OT CETH, TPOU3BOAUT-
Csl IJIaBHBII OCTaHOB PEryJIMPYEMOro Hacoca.

e [10CJI€ MOJIHOTO OCTaHOBA HACOCOB MPU HEOOXOIUMOCTH IepeBecTd mnepekmouatens «IInranue»
B nosiockeHue «0». I[Ipu a3Tom 1oy1kHa MOracHyTh CBETOCUTHANIbHAS apMartypa «llurtanue».

8.6. CocTaB 1 Ha3HAYECHHE OPTaHOB YIIPABJICHHA

CocTaB 1 Ha3HaYEHUE OPTaHOB YIIPABJICHHUS MIpeICTaBIeHbI B Ta0. 4.

Tabauua 4
N HanmenoBanue Cx. QYHKIMOHAIBHOE HA3HAYCHUE IIpumeyanune
n/m O0603H.
[Iepexmrouarens [Topava nuTaroero HanpsHKEHUS B CXEM
1 P SA1 $ III p M 2 MONOXKEHUS
«IIuTanue» yIpaBJIECHUSA
[Iepexmrouarens OTrITIOYeHHE/BKITIOUYEHHE aBTOMATHYECKOTO
2 SA2 2 MONOXKEHUS
«Pexxknm: 0 — Bra» pekuMa paboThl KOMILIEKCa
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[lepexitouarens pe- «Pyun» - paboTa Hacoca B py4HOM PEKHUME;
KuMa paboThI HACO- SA3 «0» - HacoC BBIKJIIOYEH;
3 * 3 MONOXKEHUS
coB «Hacoc: Pyun — SAN «BKJ1» - paboTa HACOCOB B ABTOMAaTHYECKOM
0—ABTY pexumMe
3eneHo-
CnBocHHas KHOIIKA SB1 3aryck/0CTaHOB Hacoca B pyYHOM pexXuMe pa-
4 « ro/KpacHOro
«ITyck/Crom» SBN OOTBHI HAIIPSIMYIO OT CETU WJIU TI0 paMIie lBeTa
3eseHoro
5 | Jlamma «IIuTanue» HL1 Nuaukanusa nutadHust CTaHIIMA lBera
6 | Jlamma «OTKa3» HL2 WMuanukanug orkasza [T KpacHoro 1sera
HL3 3eneHoro
8 | Jlammnbr «Hacocbp» « | HIuKanus paboTel HACOCOB
HLN IBETa

* N- KOJIM4eCTBO HACOCOB CTaHIIUU YIIPABICHHS

8.7. CucreMa MOHMTOPHMHIA M JUCTAHIMOHHOIO YIIPABJICHHUS HUKHEr0 YPOBHA

Cucrtema ynpaBjieHUs: 1 MOHUTOPUHIA HIDKHETO YPOBHA 00ecleurnBaeT nojady CIeAyIOIIHUX Pa30BbIX
CUTHAJIOB TUIA «CYXOH KOHTAaKT» BO BHEIIHHWE CHCTEMBbl M IO3BOJSET BKIIOYAaTh KOMIUIEKC B COCTaB
SCADA-cucTtem npu UCNoiIb30BaHUM BHEILIHETO KOHTPOJLIEPA.

Onucanue cucteMbl MOHUTOPUHTA U YIIPaBJICHUS MIPEICTaBICHO B 1. 4.13.

DopMUPOBAHKHE CUTHAIIOB TPOU3BOIUTCS KOMMYTAIlMOHHOM anmaparypoi HezaBucuMo oT bYK.

Cxema MOJAKIIIOYEHNs MOHUTOPUHTA U IUCTAHLIMOHHOTO YIIPABJICHUS HUKHETO YPOBHs MpE/ICTaBIeHa
Ha siucte 4, [Ipunoxenue 9.

8.8. MepnI Oe3omacHoCTH

1. K TexHHueckoi 3KCITyaTallud KOMIUIEKCA YIPABICHUS U BBIIIOJHEHHUIO PEMOHTA JIOJKEH JI0ITyC-
KaThCsl TOJIBKO KBATU(UIIUPOBAHHBIN MEPCOHAI, UMEIOIIUI TPYIINY JOMYyCKa MO 3JIEKTPOOE30MacHOCTH.

2. Bce paboTbl, CBA3aHHBIC C BHIIOJHEHUEM CPETHETO M KalUTAJIbHOIO PEMOHTA CHUCTEMBI yIpaBie-
HUS, TOJDKHBI BBITIOHATH TOJBKO MPEJICTABUTENN NPEANPHUATHA-U3roToBUTENA. [Ipn 3TOM mpencTaBuTeNb
NPEANPUATHS JeNIaeT COOTBETCTBYIOIIYIO OTMETKY B IACIIOPTE KOMILIEKCA.

3. Kareropuuecku 3ampemaeTcss BHOCUTh U3MEHEHUSI B KOHCTPYKIIMIO KOMILJIEKCa YIPaBICHUS CHU-
JIAMH SKCIUTyaTUPYIOLIeH OpraHu3aIu.

4. B mpomecce 3KcruTyaTanuu mkad yrnpaBiIeHHUs, a TaKKe€ HACOCHBIE arperaThl JOJDKHBI OBITh Ha-
JI€KHO 3a3EMJICHBI.

5. Ilpu BBIMOSHEHMHU JIIOOBIX PAOOT B ANMEKTPOTEXHUYECKOM HLIKady YIpaBiIeHHs HEOOXOIUMO OT-
KJIIOYUTh MUTAONIEe HANpPsDKEHUE M NMPUHATH BCe MEPbl K HEAOMYILICHHWIO €r0 HECaHKIIMOHHUPOBAHHOTO
BKJTIOUCHUSI.

6. Ilpu BeImonHEHUM OOBIX paboT Ha Hacoce 0e3 00eCTOUNBAHUS KOMILJIEKCA JUTSl PEIOTBPAIICHUS
HECAHKIIMOHMPOBAHHOTO BKJIFOYEHHUSI HAcOCa HEOOXOJUMO OTKJIIOYUTh €ro BBIKIIOYATENb O€30MaCHOCTH, a
Ha MEepeKIIIoYaTelb PeKUMOB 3TOT0 Hacoca MoBecuTh Tabauuky. [Ipu oTcyTcTBUM BbIKIIOUaTENs Ge3omnac-
HOCTH HEOOXOJJMMO CHATH IIEPEMBIUKY Ha KIIEMMHOMN KOJIOIKE.

7. IlapameTpbl NUTAIOIIETO HAPSKEHUS JOKHBI cOOTBeTCTBOBaTh Tpeboanusim 'OCT 13109-97.
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8. IloBTOpHOE BKIIOUEHHE IMKada YNPaBICHHUS K CETH MUTAIONIETO HAMPSIKEHHs MPOBOIUTH HE pa-
Hee, YeM Yepe3 3 MUHYTHI TIOCIIe OTKIIFOUCHUS TTUTAHUS.

9. B mporecce paboThl UM XpaHeHHUsI HA O0BEKTE 3aKa3uMKa IKad yrmpaBiaeHHUsS JOKEH OBITh Ha-
JIEKHO 3aKPBIT HA IITATHBIM 3aMOK. HecaHKIIMOHUPOBAHHBINM JOCTYN BHYTPH IKada YIpaBleHUs JOJKEH
OBITE IMOJIHOCTHIO MCKIIFOYEH.

10. IlIkad ynpaBieHus: JOHKEH pa3MeIaThcs B 3aKPHITOM TTOMEIIEHUH M pa0OTaTh B TUATIA30HE TEM-
neparyp ~10°C ... +45°C. On JTOJDKEH OBIThH 3aIMIIEH OT MOMAaIaHus BOJIbI HA €T0 TTOBEPXHOCTD.

Xpanenue snekrporexHudeckoro mkadpa KPH Moxer mponsBoauTbes npu TemmepaType 25°C ...+
70°C B YCIIOBUSIX OTHOCUTEIHHON BIKHOCTH HE BhIIIe 95% 0e3 BhImaeHus pOCH.

PaccrostHuie OT BITyCKHBIX M BBIITYCKHBIX BEHTHJISIIMOHHBIX OKOH 3JIEKTPOTEXHHUYECKOTO IKada 0
OOKOBEIX CTEH JOJDKHO ObITh He MeHee 0,8 M.

8.9. PaGoTnl B mpouecce 3KCIJIyaTaluu

1. OguH pa3 B Te€UEHHUE TPEX MECALIEB HEOOXOIUMO MPOBEPUTH YUCTOTY (PUIBTPOB BIYCKHBIX U BBI-
MyCKHBIX BEHTHISAIUOHHBIX OKOH. JIJif 3TOro HEOOXOJUMO CHSTh BEPXHIOIO PEIIETKY W BBIHYTH (DUIIBT-
pyromuii 35ieMeHT. CHSITHE PEIIeTKA MPOU3BOIUTCS ¢ TIOMOIIBIO MPSMOi OTBEepTKU. OTBEPTKY HEOOXO -
MO BCTaBHUTh B UMEIOLIUICS T1a3 M CJIETKa HAJJaBUTh Ha PYYKY B CTOPOHY, IPOTHUBOIOJIOKHYIO PEIIETKE.

BoinyB QuubTpyromuii 31eMeHT, He0OX0IUMO TIIATETFHO OYHUCTUTH €0 OT MBUIH C TIOMOIIBIO IIET-
KH.

[Tocite 0urCTKN (QUIBTPYIOMIETO AIEMEHTa HEOOXOIUMO BIIOKUTH €r0 B 1143 BEHTHIISIIIHOHHOTO OKHA,
MIOCJI€ Y€TO BCTABUTh CBEPXY BEHTHISIIIMOHHYIO PEIICTKY M HAKATh JI0 MIETYKa, 3aQ)UKCUPOBAB €€ B BEHTH-
JISSIIMOHHOM OKHE.

Brumanue.

1.He oonyckaemcsa ouucmka uiu 3ameHa Quibmpyoujux 31eMeHmoe npu padome blmA»HCHO20
eenmunamopa. /[na evinonnenus padom c uibmpyrouwgumu r1eMeHmamu Heo0Xo0uMo OMKIIOYUMD
GLIMANCHOU GEHMUIAMOP U UCKIIOUUMD B03MOMNCHOCHIL €20 NOCIe0yIou|e20 6KII0YEeHUA YCMAHOBKOU
mepmopezynamopa 6 KpaiiHee Jjiegoe noJjlodceHue, Nocie 4ezo 00HC0amuvca nOJIH020 OCMAH06a 6eHMU-
aamopa.

2. Ilepuoouunocms ouucmku punbmpoe onpeoenaemcsa Cmenenvlo 3anvliieHHOCHU NOMEU|eHU.

3. Benmunamop 060ysa mosrcem 0bimb nepeeeoeH 6 NOCMOAHHBLIL PEHCUM PAOOMbL HAXNCAmuUem
3€1eHO0ll KHONKU CO80CHHO20 6bIKII0Yamens, YCMAaHO08I1eHHO20 PAOOM ¢ eenmuaamopom. Ilepeeoo
6CHMUNAMOPA 8 PEHCUM PADOMBL OM PE2YIAMOPA MEMNEPAMYPbL RPOUZBOOUMCA HAMCAMUEM KPACHOU
KHONKU IMO020 Hce GbIKII0UAMEJlAl.

2. OnuH pa3 B TeUEHHUE IIECTU MECALIEB MPOBEPUTH BCE BUHTOBHIC KIEMMBI Ha 3aKkpyuuBaHue. Jlis
3TOro HEOOXOIUMO OTKITIOYHUTH CTAHIUIO YIIPABJICHHS B CISAYIONIEH MOCIeI0BATEILHOCTH

Boikmouatens «Pesxkum: 0-Bki.» ycraHoBUTh B nojioxkeHue «0».
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[Tocne otkmroyeHus: Bcex HacocoB mepekitouarensb «Ilyck koMmliekca) mepeBecTH B IMOJIOKEHUE
«0». ITpu 3TOM JOMKHA TOTACHYTh CBETOCUTHAJIbHAS apMaTypa « CTaHuus».

[Tepexmtouarenu peKUMOB pabOTHI BCEX HACOCOB YCTAHOBUTH B MOJIOKEHHE «0».

[Tocne OTKIIOYEHHS KOMIUIEKCA OT CETU OTKIIOYUTH PYOMIBHHUK, OOECIIEYUB BUIMMBIA pa3phlB Ha
OTKJIIOUCHUE TMTAIOIIEH CEeTH.

3aTsHYTh BCE KJIEMMHBIE COEIMHEHUSI MOCIIEN0BATEIBHO: HAa Japoccesie, Mpeodpa3oBaTesie YacTOTHI,
KOHTpoOJIIEpe, OJIOKaX MUTaHMUS, aBTOMATax 3allUThl, MATHUTHBIX MyCKATEIsAX, & TAK)KE BBOJAHBIX U BBIBOJI-
HBIX KJIeMMax iKada co CTOpOHBI BHYTPEHHErO0 MOHTa)Xa M CO CTOPOHBI BHEIIHUX COEAMHEHUH, a TaKxke
BCE€ HYJIEBbIE KJIEMMBI.

3akpbITh MIKa() yIpaBJICHUs, HAJEKHO 3aQUKCUPOBATH 3aMKH Ha JIBEpH IKada B 3aKPHITOM ITOJIOXKE-
HUU.

Bxirounth KOMIUIEKC B paboTy.

3. OnuH pa3 B TEUEHUE IIECTH MECAIEB MPOU3BECTH OYUCTKY BHYTPEHHEW MOJOCTHU HIkada yrpasie-
HUS OT HAaKOMMBUICHCS MbUIU. /{15 3TOr0 0OJHOBPEMEHHO C OTKJIIOUEHHEM KOMILIEKCa YIpaBJICHUs AJid 3a-
TSOKKH BUHTOBBIX COCAMHEHUH MPHU OTKIIOUEHHOM PYyOMJIbHUKE (HAaJTU4YHe BUIMMOIO Pa3pbiBa) MPOU3ZBECTH
OYMCTKY BHYTPEHHEH MOJIOCTH IKada yrmpaBiIeHHUs C TOMOIIBIO MBIIECOCA.

[lepen ouncTkOl BHYTpeHHEH MOJOCTH IIKada yrmpaBleHHs MEPEBECTH MbLIECOC B PEKUM HarHeTa-
HUS, TIOCTIE YeTO MPOJIYTh BHYTPEHHIOK IMOJIOCTHh MpeoOpa3oBaTelisi YaCTOThI Yepe3 €ro BeHTUISIIIHOHHBIC
okHa. [locne mpomyBa mpeoOpa3zoBaresisi YaCTOTHI OYHMCTUTh BHYTPEHHIOIO TMOJIOCTh IIKada yNpaBieHUs,
TepeBe/Is MbUIECOC B PEXKUM BTATHBAHUS.

9. MoHTAaK KOMILJIEKCa

MoHTaX KOMIUIEKCa yMpaBIICHUs Ha 00BEKTE, a TaK e MOJKIIOUYCHHE HACOCOB U JATUYUKOB BBITIOJ-
HseTCs cornacHo cxeme MoHTaxa ([Ipunoxenue 8, auct 4).

[Ipu BBEINOTHEHUH MOHTXXHBIX PAOOT KOMITJIEKCA YIPABICHUS CIEAYET PYKOBOJCTBOBATHCS CIICTYIO-
IIUMU TTpaBUJIaAMU:

9.1. Ceuenne kabenst BBO/Ia MUTAIOIIETO HAMPSHKEHUS BHIOMPASTCS UCXOAS U3 CyMMapHOW MOITHOCTH
HACOCOB U 00opynoBaHus 1o TpedoBaHusaM 11V,

9.2. CeuyeHue BBIXOJHBIX Kabenell KakIoro Hacoca CieayeT BhIOMpaTh ¢ yYETOM OCOOCHHOCTEH BBI-
XOJIHOTO HaIpsDKEHUsl mpeoOpazoBaresiss 4acTOThl. PeKOMEHIyeMble CEUeHMsI MEIHBIX CHIIOBBIX KaOeneu
HaCcOCOB IIPHUBEACHBI B Ta0J. 5.

9.3. 3anpemaercs BBHIMOIHATH 3aHYJICHUE WA 3a3€MJICHUE CPEIHEH TOYKH OOMOTOK JBHUTATENs, CO-
€IMHEHHBIX 110 CXEME «3BE3Ia).

9.4. Beiknmrouareny 6€30MacHOCTH JTOJKHBI OBITh YCTAaHOBIIEHBI PSAAOM ¢ Hacocamu. OTKIIIOUEHUE BhI-
KJIIo4arTesisi 0€30MacHOCTH HE MO3BOJISIET MOIAaTh MUTAl0IIee HApsHKeHHe Ha oOMOTKM Hacoca. [Ipu otcyT-
CTBUH BBIKJIIOYATENS 0€30MAaCHOCTH Ul BKJIIOUEHHUs Hacoca Ha KieMMHoH kononke KPH BMecTo BEIKIIO-

yaTeneu JOKHBI OBITh YCTaHOBJICHBI IICPCMBIYUKU.
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9.5. CurnanpHblii Ka0elb aHAJIOTOBBIX JaTYUKOB JIABJICHHUS BBIOMpAETCS HKPAHUPOBAHHBIM
(MI'ILIBD), mpu 3TOM €ro ceueHHe ONpenersieTcsl yJaleHHOCThIO OT mKada u cocrariser He MeHee 0,75
MM TipH anuHe KaGens He Gosee 50 M. 3aHyJIEHHE dKPaHA CHTHAIBHOTO KabesIst BHIIOTHSTh TOMBKO CO CTO-
POHBI IKada ynpaBiIeHuUs.

9.6. YcTaHOBKa JaT4MKa-pese AABJICHUS MPOU3BOAUTCS B MOJAIOLIEH MarucTpalu AJs KOHTPOJIs Ma-
ACHUA JAaBJICHHA U 3allIUTBI OT «KCYXOIr'0 XOo4a». HpI/I OTCYTCTBUH JaTUUKa KOMIIJICKC HC 6YZ[€T pc€arupoBaTb

Ha CHUKCHUEC OaBJICHUS B noz[afomeﬁ MarucTpaiu.
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Tabmuma 5

Maxkc MomtHoCcTh Aurareni, KBrHomunanepabii BeixogHou Tok [1H, A | Ceuenue kabend, MM~
0,75 2,6 1,5
1,5 4,1
2,2 5,8

4 9,5 2,5
5,5 12

7,5 16,5 4

11 24 6

15 33 10
18,5 42 16
22 50 25
30 60

37 75 35
45 90 50
55 115

75 150 95
90 180

110 210

132 250 120
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10. I'apanTHiinble 00513aTEILCTBA

["apanTHiiHble 0053aTENbCTBA HA CTAHIIMIO YIIPABIECHUS YKAa3bIBAIOTCS B MACMOPTE U MOAJIEPKUBAIOTCS
MPOU3BOIUTENIEM TIpU COONIOJCHUM OJKCIUTyaTHpYIOIIed opraHuzanueil TpeOoBaHUII HOPMATHBHO-
TEXHUUYECKOHN TOKyMEHTALINH.

JelicTBUE rapaHTHITHBIX 00S3aTEIBCTB MPEKPAIIACTCS B CICAYIONINUX CIIydasiK:

1. ITpu HecoOmoaeHNN TPEOOBaHM, N3JIOKEHHBIX B MIHCTPYKIMH 110 SKCIUTyaTaluu KomIuiekca u Ua-
CTPYKLHMU TIO SKCIUTyaTaluu npeoOpa3oBaTelis YacTOThI.

2. IIpu BHECEHUH B KOHCTPYKIIMIO KOMITJIEKCA yIPaBICHHUS N3MEHEHUH, HE COTJIACOBAHHBIX C pa3paboT-
YUKOM U U3TOTOBUTEJIEM KOMILIEKCA.

3. IIpu skcmmyaTanuu mkada yrnpasiaeHus: 0e3 KaOeIbHBIX BBOJOB, OOECIIEYMBAIOIINX 33/IaHHYIO CTE-
TMIEHb TIbLJIE - BJArOHEMPOHHUIIAEMOCTH (cTeneHs [P).

4. Ilpu 3KCITyaTali CUCTEMBbI 0€3 BBIXOIHOTO JIPOCCENs B Cly4ae YAaJCHHs PeryJupyeMoro 3JeK-
TpoaBHraTens naiee 15 MeTpoB ot mkada ynpasieHus.

5. Ilpu HEBBINOJIHEHUH TTEPUOANUECKUX PA0OT, N3II0KEHHBIX B I1.8.9.

6. [Ipu yrepe nacrnopra Ha CTaHLIMIO YIIPABIICHHUS.

7. Ilpu OTCYTCTBUY TIIOMOMPOBOYHBIX HaKJIeeK m3rotopurens Ha BYK.

8. IIpu HecooTBeTcTBHM 3aBOjicKOro HOMepa bYK ykazannomy B mactiopre KPH HOMeDy.

9. Ilpu AByX HEOOOCHOBAHHBIX BBI30BAX JKCILUIYaTHPYIOUIEH OpraHu3aIiueil mpeiacTaBUuTeNs MPEeAnpH-
SITUSI — U3TOTOBUTEIS.

10. 'apanTuiinbie 00s3arenbeTBa Ha peodpazoBaTeny gaBieHus OT-1 He moanepKUBAIOTCA TPU IKC-
TUTyaTauu npeodpa3oBaresieii 6e3 MTaTHBIX (HIETPOB OUHCTKH.

3anuch B MacmopTe O BBINOJHEHWH IyCKOHANAJOYHBIX padoOT MpeACTaBUTENb MPEANPUSTHS-
M3TOTOBUTEIS IPOU3BOAMT B TabmuIle «JIBrkeHue u3aenus B SKCIUTyaTalliiy», IPH 3TOM 3alKCh 3aBepsieTCs
COOTBETCTBYIOIIUM IITaMIoM. [Ipy BEIIOTHEHUH TYCKOHATAIOUYHBIX paOOT SKCILTYyaTUPYIOIIEH OpraHu3aIu-
el 3aIUCh B MACIOPTE O BBIOJHEHUH padOT AOKHA IPOU3BOJUTHCS MPEACTABUTEIEM 3TON OpraHu3aluu.

B ciyuae oTcyTCcTBHS 3alMCH O BHIMOJIHEHUH ITyCKOHANAA0YHBIX padOT MpeICTaBUTENEM MPEATPUATHS-
M3rOTOBUTENS] HAYaJIOM OTCYETa TapaHTUHHOIO CpPOKa I0Jaraercs Jara BBIIYCKAa KOMIUIEKCA YIpaBiICHUS
MpEeANPUITHEM-U3TOTOBUTEIIEM.

000 BceX M3MEHEHUSAX TapaHTHUHHBIX 00S3aTCIILCTB, BBITOJIHICMBIX TapAaHTHWHBIX U IMOCIICTapaHTHH-
HBIX pEMOHTax, B Tabnuue «Ceenenus o pemonte» nacrnopra KPH npencraButeneM npeanpustus — u3roro-
BUTEJIS IENAKOTCS COOTBETCTBYIOLIUE 3AIKCH.

[Ipu BBIMOJHEHUN MENKOTO WM TEKYIIEr0 PEMOHTA B T€YEHUE TapaHTUHHOTO CPOKA WM BBITOJIHEHUHN
M000T0 BHJIa PEMOHTA B TEUCHHE MOCIETapaHTHIMHOTO CpoKa B Tabnuile «CBEIEHUS O PEMOHTE) IMPOU3BOIUT

3aIUCh NPEJICTABUTENb IKCIUTyaTUPYIOLIEH OpraHu3alum.



11. CBenenusi 0 pecypce
Pecypc paOoTbl KOMIUIEKCA PETYJIMPOBAHUS 10 BBIIOJHEHUS CPEIHEr0 PEMOHTA IPU YCIOBUU BBINOJ-
HEHMs iepuoauueckux padort (1. 8.9) cocrasnser He MeHee 7,5 neT. OH onpenensieTcs, Mpexae BCero, cpo-
KoM Oatapeitnoit moanepxku bYK. Haznauennslii pecypc koMmiuiekca - He MeHee 20 JIeT mpu yCJIOBUU BBI-
MIOJIHEHUS IBYX CPEJHUX PEMOHTOB M Iepuoanyeckux padort. [locie ncredenust ykazaHHOTO CpokKa JJis Mpu-
HATHSI PELIEHUs O BO3MOXKHOCTHU JAJIbHEHIEH SKCIUTyaTalluid CUCTEMbI IPEANPUSATHE-U3TOTOBUTENb T0JIKHO
BBINOJIHUTH paboThI 10 MPOJUIEHUIO pecypca.
12. KoMIIeKT mOCTaBKH
Kommiiekc perynupoBaHust IOCTABISAETCS CO CIEAYIOUMM KOMIUIEKTOM JJOKYMEHTALUH:
1. ITacnopt
2. PO KPH B cocrase:
e onucaHMe U paboTa KOMIUIEKCa;
®  TOPSI0K MPOTrPAMMHUPOBAHMS U KOHTPOJISI pab0TOCTIOCOOHOCTH;
® UHCTPYKILHMSA IO HKCIUTyaTalH;
® UHCTPYKLHS IO BBIIOJIHEHUIO MOHTAXHBIX PaloT;
e CHJIOBas CXeMa COCIMHCHUT;
e cXeMa yIpaBJICHUS;
® CXeMa BHEUIHHX COCINHEHMIA;

e crenuduKanus 000pyI0BAHHSL.
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Onuncanue MEHIO TPOrpaMMHUPOBAHUS U NHIUKALIUH

[Tpunoxenue 1

Tab6muma 1
No DKpaH Onucanue VYpo- | Ilapa- |Ilynkt PO
K- BEHb | METPHI
paHa JIOCTyIa| Ha-
CTPOMKHU
1 (I'maBHOE MEHIO NHukanust nepBoro 1no NpuopuTeTy Haco- |bes ma- 6.4
HIT Mamx  Pr04.8 ;:/?Iinnxaunﬂ CJIEAYIOIIETO BKIOYAaEMOI0 P
>2 3ammralld P305.6 acoca;
Muaukanus 3aaHHOTO AaBlieHus, 6ap; +
Muaukanus TeKyIero aaBieHus, o6ap;
3HaUYeHME CTEeKa Nepexoaa K IKpaHaM;
MHukaius TeKyIX 0TKa30B;
2 | MeHO HHOUKALUHA Muaukaims cxeMbl paboThl JaTYUKOB; bes ma- | Her 6.9
P1 PBX PBBIX 3acChIll MHuKkanusi COCTOSIHUMA BXOJHOM U HAIop-  [POJIst
HOI MarucTpaneu;
< Ilycx ACron NHaukaus pexxuMa «3achblllaHuey;
Mumukanusa komaun [TYCK/CTOII o
YPOBHIO J1aBJICHHUS;
Magukanus Haauaus KoMadasl «Jlucran-
mroHHEI CTOIDy;
3 MeHro unaMKauuu peseps- |[MHauKamms nepexoga CUCTEMbI B PEXKUM be3 ma- | Her 6.11
HBIX PEKHUMOB (byHKIIMOHATBEHOTO pe3epBa [T npu ero poJis
Peseps I14 -peneiin | 0TKase;
Pe3epB aT4-HACOCH Nuukamys mepexoia CUCTEMBI B PEXKUM
(yHKIIMOHATTFHOTO pe3epBa JaTyuKa Mpu
0TKa3€ OJTHOTO UX JaTYMKOB;
4 Mento nHaMKaUU HapaboT- MHaukanus HapaboTKU Kaxaoro Hacoca ¢ |bes ma- 6.10
KU1 HaJaia SKCIUTyaTalliy WK OT MOMEHTA €€ [pOJis
1 1Hacoc 0/C6poc | POHyneHns:; C napo-
- 9999 4 O6HyIeHHEe HapaOOTKH Ka)XI0T0 HACOCa; em +
5 [MeHr0 apxuBa O0TKa30B MHaukanys HoMepa CTPOKHM apXuBa, naTel  |be3 ma- 6.12
J10121Bpemss OTk>0 OTKa3a6, BPEMEHHU 0TKa3a, a TAKXKE BUAA OT-  [POJIs
Ka3a 000pyI0BaHUS;
1006 1032 Hacocl OOHyJIeHNe apXuBa OTKA30B; C na- +
poJsiem
6 Menro unpo MHukanusi KOJM4YecTBa HAaCOCOB, pa3pe- be3 ma- | Her 6.8
IICHHBIX K paboTe; 0J1s
Hac3 Tmyck 00:00 I/IHILI/IKaHI/ISE) BPEMEHH JI0 IyCKa JT0NOJIHU- i
<IN 0180, T ~ | fenproro Hacoca,
MHaukanyst BpeMEHU OCTaHOBA HACOCA;
Muukanus Beixona [ I-perynsitopa, 1'i
7 MeHI0 BBOJIa MapoJIst Munukanus BBOIUMOTO 3HaYeHus mapoist  |bes ma- + 7.3.16
BBeauTe mapoiib fpoCTyma, poJi
0000/ He 3axan Muaukanys pe3yJsibTata BBOJA NapoJs
8 [Menro nporpammupoBanns MHaukanus u nporpammupoBanne pynk-  |C mapo-| + 7.2.1
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(DYHKLIMOHAJIBHBIX PEKU-  [IMOHAJIBHBIX PEKUMOB: «3aCBHIIIAHUE», KOH- [1EM
MOB 1 PEKHMOB PabOTHI TPOJIb BBIXOJIa, TECT HACOCA;
N3aceinadue Bxi | Maaukanusa u nporpaMMHUpPOBAHUE PEXKU-
L TTocT naBienue MOB peryJupoBaHUs:
[OCTOSIHHOE JaBJICHUE;
rpaduKy yCTaBOK;
IPONOPLMOHAIBHOE PETYINPOBAHKE
9 Menio nporpaMMmupoBanus |MHIMKaLKS U TPOrpaMMHUPOBAHUS Hapa- C mapo- 7.3.8
MaKCHMaJbHbIX 1 MMUHHU- METPOB lemM
MaJbHBIX 3HAUE€HUH AaBne- |«Jlenbra Bepx» - 1Uisl BBIYUCICHUS MaKCH-
HUS MaJIbHOT'O 3HaYE€HUsI 1aBJIEHUS, 110 YPOBHIO
1 Jlzepx ocu  00.4- KOTOPOTO MPOU3BOIUTCS OTKIIFOUEHHE JI0-
MOJIHUTEJIBHBIX HACOCOB;
< -« JlenbTa HU3» - AJ1 BBIYUCTICHUS] MUHU-
MaJIbHOT'O 3HaYE€HUsI 1aBJIEHUS, 110 YPOBHIO
KOTOPOTO MPOU3BOJIUTCS BKIIFOUEHUS HACO-
COB.
Muaukamnus 1 nporpaMMHUpPOBaHHE ITPOU3-
BOJUTCS Pa3AEIbHO JIJIsl OCHOBHOIO U pe-
BEPBHOTO PEKHMOB
10 Menro Hactpoiiku napamert- [[Iporpammuposanue napamerpos [IM]—  |C napo- 7.3.9
poB [I1]] - perynstopa peryJsaropa: eM
 Knpor,0.1% 9999 -I; IIPOII - MOCTOSIHHAs COCTaBJI}I.IOIJ_IaH;
-TUHT — BpeMsi UHTETPUPOBAHUS;
< MacwtITM/] 9999 -Trudd — Bpemst uddepeHmpoBanus;
-Tooct Bp - noctosinHas Bpemenu [N /] —
perynsaropa;
- BEpXHUU Mpeies BX0a;
- HUOKHUW Mpesiel BXOJa;
- BEpXHUU Mpee BBIXOA;
- HYOKHU Ipeiell BbIX0OA;
Macmr [T1]] - macmTad aganTHBHOTO
¢bunbTpa [TU]] — peryasitopa
11 Menro nporpammupoBanue [IporpammupoBanue noctostHHON BpemeHu  |(C nmapo- 7.3.10
mapaMeTpoB QpuibTpa JaT-  |UIs em
YUKOB ~bunbTpa natankoB Td mat
1 To nat,c 0.02 ~puIbTpa 3a1aHHOTO 3HAYEHUS (YCTABKH)
Td yer;
< ~anantuBHoro unstpa [IU]L - perynaropa
To TN
12 Mento nporpammupoBanust |Muaukanus u nporpaMmupoBanue npeae-  (C napo- 7.3.6
MapaMeTpoB TaTYMKOB ITOB U3MEPEHUS 1aTYHKOB; mem
Tpenen 10.0< Kop > Muaukanus 1 nporpaMMHUPOBaHUE CXEMBbI
pabOThHI TaTYNKOB;
<Pl 0/ Hymp 3aaHue HYJIEBBIX 3HAUEHUN JaTUUKa;
[Tepexol K MEHIO KOPPEKIINU MTOKa3aHUN
MaTYUKOB
13 MeHro KOppekLuy nokasa- |[MHaukanus u nporpaMmMupoBanue koppek- [C mapo- 7.3.7
HUM 1aTYNKOB TUPYIOLIETO 3HAUECHUS [TOKAa3aHUU AaTuu-  [1eM
Kopp natumuka +/- o8
<~ -00.2 <
14 Mento nporpammupoBanus |MHaukanus u nporpammuposasue nepuoga |C mapo- 7.3.5

56



[apaMeTpPOB YEPEIOBAHUS  [BPEMEHU, UEPE3 KOTOPBIN IPOU3BOAUTCS lemM
HAacOCOB CMEHa OYEPEAHOCTH PAOOThI HACOCOB;
MHunukanus 1 mporpaMMHpOBaHUE CIIoco6a
Taepenos,qac 072 uepeIOBAHNS Hef)cocF:)B: b
<1 be3 ocraHOBa
-3aIPEILEHO
-C IPUHYIUTEIbHBIM OCTAHOBOM HacOCOB;
-0e3 NPUHYIUTETHLHOIO OCTAHOBA HACOCOB
15 MeHro uHaUKauMu U npo-  MHauMKanus ¥ mporpaMMupoBaHue 3Hade-  (C mapo- 7.3.13
rpaMMHUPOBaHUS TaPAMETPOBHUH IIECTU YCTABOK IO TABJICHHIO lemM
rpaduKoB JaBIECHUN NHukanusi 1 nporpaMMHUpPOBaHUE BpeMe-
¢ T6‘-IM 1 9 08 P605 ) 8 HH IICpexoJa K Ka)KILOﬁ YCTaBKC
LUen6 0/O9HCTHTD MHnukanus 1 mporpaMMHpOBaHUE KOJIHYe-
CTBA UCIIOIHIEMBIX YCTaBOK
O6HyIeHne rpaduka yCTaBOK
16 Menro nnaukanuu ¥ npo-  WMHaukanys u nporpaMMupoBanue Makcu-  |C mapo- 7.3.12
rpaMMHUpPOBAaHUE YCTaBOK  [MaJbHOT'O 3HAUEHUS YCTAaBKU PEXHMMA IIPO-  [1eM
peXuMa MpONOPLHOHATIBHO- MOPLHUOHATIBHOIO PEryJIMpPOBaHUs;
IO peryJupoBaHus Muaukanus 1 nporpaMMHpOBaHUE MUHU-
Makc ycr,6ap 08.6 | MaTbHOrO 3HaUEHMA YCTaBKH PEKNMA MPO-
< MuH yer,6ap 05.8 OPLUOHAIILHOTO PETYIMPOBAHMS
17 MeHro uHaUMKaMU U po-  MHaMKanus 1 mporpaMMupoBaHue pexxuma |[C mapo- 7.2.2
rpaMMHPOBAHUS PeXUMOB  (DYHKIHMOHAJIBHOTO pe3epsa [1Y: 3ampemie-  [iem
(byHKIIMOHAJIBHOTO pe3epBa [HO, peJICHHBIN PEXUM, BKIIOUCHHE 3aJaH-
PesepslIY 1 Peneiin HOT'O KOJIMYECTBA HACOCOB;
Peseps/lat | Hacocsl MHunukanus ¥ mporpaMMHUpOBaHUE pEXUMaA
(byHKIIMOHAJILHOTO pe3epBa JaTYUKOB JIaB-
JIEHUS: 3alpeIleHo, padoTa 10 cpeiHeMY
3HAYECHUIO, BKIFOUEHHE 33JaHHOTO KOJI4e-
CTBa HACOCOB
18 MeHro nHauKauuu u npo-  Muaukanus u nporpaMMmupoBaHue Makcu-  (C mapo- 7.4.3
rpaMMHMPOBAHUS KOJUYECTBA MAJIbHO PA3pPEIIEHHOT0 Ui padOThl KOJIU-  [1eM
HAcOCOB YEeCTBA HACOCOB
Hacochr / MakKc J | KonMuecTBa HacOCOB pexxnMa «Yepenosa-
- HUS JUISl 3HAUEHUS «C OTKIFOUEHHUEM»
KOJINYECTBA HACOCOB peXHUMa (QyHKIIHO-
HanbHOro pesepsa I1Y i 3HaueHus «Ha-
COCBI»
KOJINYECTBO HACOCOB PEKUMA (PYHKIIHO-
HaJIbHOTO Pe3epBa 1aTYUKOB /7S 3HAUCHMUSI
<HacCOCBI»
19 Menro nnaukanuu ¥ npo-  MHaukanys u nporpaMMupoBanue ypoBHs  |C napo- 7.3.11
rPAaMMUPOBAHUSA YPOBHS gactoTsl IIM/]] - perynsaropa, HUxke KOTOPOro fieM
YaCTOThI «3aChITAaHUS» AKTUBU3UPYETCS PEXKUM «3aChIIaHUS» PU
3acwimanue, ' ycinoBuM Hanuuusg koManasl CTOII u pabote
_ 2000 . TOJIBKO OJTHOTO Hacoca
20 MeHnto uHaMKanuy U npo-  |Muaukanus u nporpammupoBanue natel 1 (C mapo- 7.3.14
rpaMMHMPOBAHUS ATkl U BpeMEHU JUIs (OpMUPOBaHMS apXUBa OTKa-  [1eM

BPEMEHH

B0B
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Hara 29/01 /09
<Bpemsa 11:30:53
21 MeHnto uHauKkanuy u npo-  |Muaukanus u nporpammupoBanue napoias  (C napo- 7.3.15
rpaMMUPOBAHUS AP0 nocTymna lem
nocryna
3anaTh 0000 <
< MapoJb
22 |MeHro MHAMKAIWU U TIpo-  MHaukanus u nporpamMmMupoBanue Gpynkiuu [C mapo- 7.4.4
rpaMMHpPOBaHUS GYHKIUU  [HU(PPOBBIX BXOJOB KOHTPOJIS COCTOSTHUS Ka- [1EM
KOHTPOJIbHBIX BXOJIOB JJI1  PKAOIO Hacoca:
Ka)X/I0T0 Hacoca <OTKITIOUEHO»
{Totox, HO (xonTakr), T(cpabaTeiBanus) =
" OyHKLIUASA BXOI0B D0 coxyrm
Horok, HO, T=20¢ | | Temmeparypa, H3 (konraxt), T cpabarsiba-
Hust = 0,2 CEeKYHJIbI»
23 MeHio uHIUMKanUy U po-  MHaukanus ¥ mporpaMMupoBaHue nmapamert- (C napo- 7.3.4
rpaMMHPOBAHUS TAPAMETPOBPOB KOHTPOJIS MarucTpaien em
KOHTpOJIS Mojaomel U Ha- [ OTKIIIOUEHHUS] HACOCOB MPU MOCTYIIIEHUU
[TOPHOW MarucTpajieu CUTHAJIa CHU)KECHUS 1aBJICHU B IIOJAIOLIEH
™ OTKI BX0OJa, C MarucTpaim,
- 9999 - T BKIJIFOUEHMS HACOCOB IPH CHATHH CHTHaNa
CHIDKEHHUS JaBJICHUS B MOJAIOIIENH MarucT-
panu;
T oTkIr0YeHHsI HACOCOB MPH POPMHUPOBAHUU
CHTHaJIa TIOBPEXKACHUS HATIOPHOW MarucTpa-
nu
23 MeHto uHAMKanuy U npo-  [MHaukanus u nporpaMmupoBaHue TaiiMepos (C napo- 7.3.3
rpaMMUPOBAaHUS TaHMEPOB |0OCTAHOBA HACOCOB MIPU HAJIMYMUU KOMAaHAbI  [IeM
OCTaHOBa HACOCOB CTOII
M CromHacoc !3acein
< Cron 5Hac, ¢ 024
24 MeHI0 UHIUMKANWU U po-  MHOuKanus ¥ mporpaMMupoBaHue Taiimepos|C napo- 7.3.2
rpaMMHpPOBAHUS TAUMEPOB  [MyCKa HACOCOB IPU HAJTMYUU KOMaH/IbI em

IMyCKa HAaCOCOB

MMIyckHacoc
<Ilyck 2nac, ¢ 024

I[TYCK
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CBojiHas Tabnuila pUCYHKOB

[Tpunoxenue 2

Tabnuna 1
Puc HanMeHnoBaHnue pUCYHKA Crp | Ilynkr
Ne Pd
1 CrpyxkrypHas cxema KPH cepun «podm» 5 2
2 dopMHupoBaHKE KOMAH/I ITyCK/CTOII 7 4.2
3 Cxema paboThl ¢ aHAIOTOBBIMH JTaTYMKAMU 1aBIICHUS 9 4.4
4 Koppekuus xapakTepucTUKHU 1aTYMKa 10 4.4
5 Cxema noctpoeHust GuIbTpoOB 10 4.5
6 ®opMHUpPOBAHKE CUTHAJIA CHUYKEHHUS 1aBJICHUS 13 4.8
7 IIporpammupyemble BXObI 15 4.12
8 [IponopiuiroHabHOE peryiupoBaHue 16 5.1
9 Cxema nepexosia B pexHMbl PyHKLIMOHAIBHOTO pe3epBa 19 5.2
10 | [lanens ynpaBineHHUs U MHIUKAIIMK HA JIMIIEBON MaHEIH miKada 20 6.4
11 | I'naBHOE MeHIO 20 6.4
12 | Crek nepexona K 5KpaHaM KOMILIEKCA 23 6.5
13 | Mento «u)pO» 24 6.8
14 | Menro «1udol» 24 6.8
15 MeHio nHAMKALIMU COCTOSIHUM KOMILJIEKCA 25 6.9
16 | Mento «HapaboTka» 26 6.10
17 | MeHI0 MHIUKALUU PEKUMOB (PYHKIIMOHATIBHOIO pe3epBa 26 6.11
18 | MeHo «ApXUB OTKa30B» 27 6.12
19 | Mento «Pexumbn» 28 7.2.1
20 | Mento «Pe3eps» 29 7.2.2
21 | MeHIo mporpaMMupOBaHUs TAHMEPOB ITyCKa HACOCOB 30 7.3.2
22 | MeH1o nporpaMMHUpOBaHus TalilMEPOB OCTaHOBA HACOCOB 30 7.3.3
23 | Mento «Taiimepbl Mmaructpanein» 31 7.3.4
24 MeHto yepe10BaHMsI HACOCOB 32 7.3.5
25 | MeHro nporpaMMHpOBaHus IapaMeTPOB JaTUNKOB 32 7.3.6
26 | MeHro KOppeKIMYU NOKa3aHUIl 1aTYMKOB 33 7.3.7
27 | Menro «/lenpTa» 34 7.3.8
28 | Mento «I1IN/] - perynsrop» 35 7.3.9
29 | 3nauenus napametpos [INU/] - perynstopa 36 7.3.9
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30 | Bausaue ko3 dunuenton IT1/] - perynstopa Ha napaMeTpbl EPEXOIHBIX 37 7.3.9
MIPOLIECCOB
31 | MeHo «D@uiabTpbD 37 7.3.10
32 | MeHio «3achimaHuey 38 7.3.11
33 | MeHI0 yCTaBOK peXruMa MPOTNOPIMOHAIBHOTO PEryJINpOBaHUS 39 7.3.12
34 | Menmw «I'padur» 40 7.3.13
35 | Meno «/lata, Bpemsi» 41 7.3.14
36 | MeHio «3ananue naposs» 42 7.3.15
37 Mento «BBoa maposisi» 42 7.3.16
38 | Mento «Hacocen» 43 7.4.3
39 | Menw «IIporpamMmmupyembie BXOIbD» 44 7.4.4
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[Ipunoxenue
Texnuueckue xapaxkrepuctukun KPH cepun «ctangap»
Tabmua 1
Pon Toka nuTaromen cetu IIEPEMEHHBII
Homunansaasg dactoTa ceTn 50T
HomunanpHOe HanpsiKeHUe MUTaHUs 380 B

HpeHeHLHO A0IMYCTHUMBIC 3HAYCHHA YCTAHOBUBIICTOCS OTKIIOHCHUSA

HaIpPsAKCHUA Ha BBOAC KOMIIJICKCA PETYJIUMPOBAHUA

+ 10% oT HOMHUHAJILHOTO

BrixosiHOE HampshkeHHe npeodpa3oBaTesisi YacTOThI TpexdazHoe
JluneliHoe BBIXOAHOE HaNpsDKEHUE ITpeoOpa3oBaTens 10 380 B
Jlrana3zoH MOIIHOCTH 3JIEKTPOABUIATEIICH nol132 kBt
KomnnuecTBo moaKIr04aeMbIX HACOCHBIX arperaToB 10 6
BrixomHOW cUTHAM TATYMKOB JaBJICHUS 4...20 MA
KonnuecTBo moakIr04aeMbIX aHATOTOBBIX JaTYHKOB 2
KosinuecTBo NoAKII04aeMbIX JATYUKOB-PEIIE no 7
KonnyectBo nupoBbIX BXOA0B KOHTPOJISL KAXKA0TO HAcOCa 1
Hanpspkenue nutanus 1aT4ukoB-pese 18...30 B

Pexxum paboThI 37IEKTpOABUraTENEeH HACOCOB

HEIPEPBIBHBIN B JUANIa30HE Yac-
TOT BpaieHus He Hike ()* 'y

KoaddunmenT none3noro NeHCTBUS HOMUHATBHBIN

0,93...0,95

KoaddunimeHT MoIHOCTH HOMUHATBHBIN 0,88...0,92
Jrana3oH TemMnepaTyp SKCIUTyaTaluu -10...+45°C
XpaHeHus -25...470° C
Bpewmst GatapeitHoi moaaep:KKu He menee 7,5 ner
Hcnonnenue He nmxe 1P54

Pa3smepsl mkada ynpapneHus

[Ipunoxenue 4, nuct2

Pox Toka nuraromieii cetu

TIEPEMEHHBIN

* 3a4acTCA IIPU MMapaMCTPUICCKOM MMPOrpaMMUPOBAaHUU KOMIIJICKCA

3
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[Tpunoxenue 4

JIncr 1

B

(0)

Buemnnii Buag KPH «ctangapt» B HABECHOM HCIIOTHEHUH
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[Tpunoxenue 4

JIUCT 2

B HAITIOJBbHOM HCIIOJTHCHHUH

aHgapT»

Buemnanii sun KPH «ct
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[Tpunoxenue 4

JIncr 3

CBogHas Tabnuua pa3mMepoB LIJKa(bOB B 3aBUCUMOCTWN OT MOLLUHOCTU N KOJNMN4YeCTBa

asurateneu
I'abapuTHbie pa3mepsl mkada, mm (AxBxC)
P,
KBT 1 Hacoc 2 Hacoca 3 Hacoca 4 Hacoca 5 HACOCOB 6 HACOCOB
0,75 | 700x500x250 | 800x600x300 | 800x600x300 | 1000x800x300 | 1000x800x300 | 1000x800x300
1,50 | 700x500x250 | 800x600x300 | 800x600x300 | 1000x800x300 | 1000x800x300 | 1000x800x300
2,20 | 700x500x250 | 800x600x300 | 800x600x300 | 1000x800x300 | 1000x800x300 | 1000x800x300
3,0 | 800x600x300 | 800x600x300 | 800x600x300 | 1000x800x300 | 1000x800x300 | 1000x800x300
4,00 | 800x600x300 | 800x600x300 | 800x600x300 | 1000x800x300 | 1000x800x300 | 1000x800x300
5,50 | 800x600x300 | 1000x800x300 | 1000x800x300 | 1000x800x300 | 1200x800x300 | 1200x800x300
7,50 |1000x800x300 | 1000x800x300 | 1000x800x300 | 1000x800x300 | 1200x800x300 | 1200x800x300
11,0 |1000x800x300 | 1000x800x300 | 1200x800x300 | 1200x800x300 | 1800x800x400 | 1800x800x400
15,0 |1000x800x300 | 1000x800x300 | 1200x800x300 | 1200x800x300 | 1800x800x400 | 1800x800x400
18,5 [1000x800x300 | 1200x800x300 | 1400x1000x400 | 1400x1000x400 | 1800x800x400 | 2000x1000x400
22,0 |1200x800x300 | 1200x800x300 | 1400x1000x400 | 1400x1000x400 | 1800x800x400 | 2000x1000x400
30,0 |1200x800x300 | 1200x800x300 | 1400x1000x400 | 1400x1000x400 | 1800x800x400 | 2000x1000x400
37,0 | 1200x800x400 | 1400x1000x400 | 1400x1000x400 | 2000x1000x400 | 2000x1000x400 | 2000x1000x400
45,0 | 1200x800x400 |1400x1000x400 | 1400x1200x400 | 2000x1000x400 | 2000x1000x400/2 | 2000x1200x400/2
2000x800x400 | 2000x800x400 | 2000x800x400
55,0 |1400x1000x400 | 2000x1200x400 12000x1000x400/2, )+ 100x400/22000x 1000x400/32000x 1000x400/3
2000x800x400 | 2000x800x400 | 2000x800x400
75,0 [2000x1000x400 | 2000x1200x400 12000x1000x400/20, )+ 100x400/22000x 1000x400/3[2000x 1000x400/3
00.0 R000x 12005400 | 2000x800x400 | 2000x800x400 | 2000x800x400 | 2000x800x400 | 2000x800x400
’ 2000x1000x400 [2000x1000x400/22000x1000x400/22000x1000x400/32000x 1000x400/3
110 R000x1200x400 | 2000x800x400 | 2000x800x400 | 2000x800x400 | 2000x800x400 | 2000x800x400
XX 12000x1200%400 [2000x1200x400/22000x1200x400/22000x1000x400/32000x 1000x400/3
132 000x1200x400 | 2000x800x400 | 2000x800x400 | 2000x800x400 | 2000x800x400 | 2000x800x400
XA 12000x1200%400 [2000x1200x400/22000x1200x400/22000x1000x400/32000x 1000x400/3
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