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BBenenue

Huctpykuus no nporpammupoBanuio (MUI1) kOMILIEKCOB peryiupoBaHUs HACOCHBIMU arperaraMmu Mosxa-
porymenus KPH(IT) cepun 35 «mipodu» npegHazHaueHO NIl U3YYCHHS CHCTEMBI UX NMPOTPAMMUPOBAHUS CH-
JIaMU SKCIUTYaTUPYIOIIUX OpraHU3alHii.

NIT KPH conmepxuT cBeieHHs O TOPSIAKE MPOTPAMMHUPOBAHUS CTPYKTYPBI, TAPaMETPOB, PEXKHUMOB pado-
T KomIuiekcoB KPH(IT) cepun 35 «iipodu».

PykoBoactBo no skcrutyaraiun KPH(IT) (PO KPH(II)), conepxkaiiee cBeieHUsI 0 KOHCTPYKIUMHU, MPUH-
LUIE JAEUCTBUS, XapaKTEPUCTHKAX W SKCIUTyaTal[MOHHBIX CBOMCTBaX KOMIUIEKCA U €r0 COCTaBHBIX YacTel, a
TaK)Ke yKa3aHHs, HeOOXOIMMBbIE Ui €ro MPaBUIILHON AKCIUTyaTalllK, pa3MeIleHo Ha caiiTe www.asu-tech.ru.
PO KPH(II) MoxeT BbICHIIATHCS 3JIEKTPOHHON MOYTOM.




1. HazHayeHne KOMILJIEKCA PeryJIHpPOBaAHMUS

KoMmuieke pery/inpoBaHsi HACOCHBIMM arperaTaMu NoKapoTylleHus1 Ha 0a3e 4acTOTHOI0 MPHUBO-
na KPH(IT) npenHa3Ha4veH JJis 4aCTOTHOTO M PEJICHHOTO YIIpaBJIEHUs HACOCHBIMU arperaTaMu CHCTEMbI BO-
JIOCHA0KEHUS B COOTBETCTBHUE C 3aJJaHHBIM aJTOPUTMOM [0 CHUTHAJaM BHEIIHUX JaT4uKoB. Llenpio perynupo-
BaHUS SIBJIIETCS MUHUMU3ALMSI OLIMOKU CTAOUIM3aMU 3aJaHHOTO 3HAUECHHUS OMPEIEISIIOIIEero napaMeTpa npu
MUHHMMAaJIbHO BO3MOKHBIX SHEPreTHUECKUX 3aTpaTax.

Kommiekc oGecrieunBaeT nmoaaepkanue 3aIaHHOTO JaBieHuUs (Pa3HOCTH JIaBJICHUI) B HAIIOPHOW Maru-
CTpaJid B COOTBETCTBUU C 33/1aBa€MbIMH YCTaBKaMU (PEKUM PEryIupOBaHUs JaBJICHUs), a TaKKe IMYCK 3ajaH-
HOro KoinmyectBa HacocoB no curHany [TOXAP (pexxum nmoxapoTyiieHus ).

Kommnexec KPH(IT) «npodu» obecieunBaeT paboTy CHCTEM CIIPHHKIEPHOTO U JPEHYEPHOTO TOKAPO-
TYLIEHUS.

CTpyKTypa yCTaHOBKH MOXKapoTylIeHus ¢ komiiekcoM perynupoBanust KPH(I1)6-XX 2npodu» npea-
crasyieHa Ha Puc. 1.1

[N
L}

Puc.1 Ctpykrypa ycranoBku moxaporyimienus ¢ kommiekcom KPH(IT)6-XX «mpodu»
2. CocTaB 4 CTPYKTYpa KOMILIEKCA PeryJIupOBaHus

Komruiekc perynupoBaHusi HACOCHBIM BKITIOUAET B Ce0s

650K ynpasieHus komriekcoM bYK;

npeoOpa3oBaTeb YaCTOTHI;

KOMMYTAIlMOHHYIO U 3alIUTHYIO anmaparypy;

3JIEMEHTbI UHJIMKALIUY U YIIpaBlieHUs (Ha JTUIEBOM MaHenu mkada yrnpapieHus);

CUCTEMY PETyJIUPOBaHUS TEMIEPATYpPbl BHYTPH LIKada yrIpaBIeHuUs;

AJIEKTPOTEXHUUYECKHM mKad CTETNEeHH 3aiuuThl He Hibke [P-54.

Komriekc o6ecnieunBaeT noIkIt0oueHUe IByX aHainoroBbix natunkos 0...20/4...20 MA, uto obecrie-

YUBACT BO3MOXKHOCTD PCryJIMPOBAHUA MO PA3HOCTH JABJICHUS, a@ TAKKC YIIPABJICHUC B PCIKUMC MMOKAPOTYIIC-
HHA 110 YPOBHIO AAaBJICHUA C BO3MOXKXHOCTBIO PE3CPBUPOBAHUSA JATUUKOB.

Kommieke perynupoBaHusi IMeeT cienyromue nudposbie HHOPMAIIMOHHBIE BXOJIBL:
® 3aMBIKAIOIIMN KOHTAKT CUCTEMbI CUTHAJIM3AINU O Moxkape. BxoJ obecrnieunBaeT NOAKIIOYEHHUE T10-
YKapHOTO U3BEIIATENb WM JaTYMKA-PEJIe HAIOPHON MarucTpaiu (CIpUHKIIEpHAsk CUCTEMA);



® pa3MBIKAIOUINI KOHTAKT CUCTEMBI CUTHAJIM3ALUHU O MT0XKAPE;

® JaT4YMK-pelie YPOBHS JaBJICHUS B OJAIOIIEH MarucTpaiy ¢ MporpaMMUpPyeMoi OJIOKHPOBKOH (TOJIb-
Ko ¢yHKIUs curHanu3anum) B pexkume [I0XKAP;

® 3aMBIKAIOIINH / Pa3MBIKAIOIIMN KOHTAKT JUCTAHIIMOHHOTO OCTaHOBa / MycKa HacOCOB. By KoHTakTa
porpaMMupyercs, GyHKIUS BXOJa Takke mporpammupyetcs. st pexxuma peryiupoBaHusi 10 YPOBHIO
JaBJICHUs] BO3MOYKHA TOJBKO (PYHKIUS TMCTAHIIMOHHOTO OCTaHOBA. J{JIs Ie)KypHOTO pekuMa B pesKuMe I0-
KAPOTYIICHUS MOXKET ObITh BRIOpaHa ()YHKIIHSI TUCTAHIIMOHHOTO ITyCKa.

CrTpyKTypa KOMILJIEKCA PEryIMpPOBAaHUS HACOCAMU NIOKapOTYILIEHUS IPEACTaBlIeHa Ha puc. 2.1.

KPH(I) cepum 35 "npodu"
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Puc. 2.1. Crpykrypa komruiekca perymupoBanus KPH(IT) mpodu
KOHTpO.HB HACOCHBIX arperaTtoB MPOU3BOAUTC 110 CUTHAJIAM!
® KOHTpPOJIb UCIIPABHOCTH MarHUTHBIX nyckarenei (KM);
® KOHTPOJIb TEMIIEPATYPHBIX TATYUKOB;
® KOHTPOJb JATYUKOB IMOTOKA;
® [IPOrpaMMHUpPYEMBbIil BXOJ C BO3MOXKHOCTBIO BbIOOpa (PYHKIIMHU U TUIA JaTYHKA.
WuTtepdeiic monp3oBaTens MO3BOJSMET MepeaBaTh WH(OPMAIMOHHBIE CUTHAlA 0 BEPXHEMY YPOBHIO
(RS-485, mporokon ModBus), a Takyke Ha ypoBHE OE€CITOTEHITMATBHBIX KOHTAKTOB (HI)KHUM YPOBEHBD).

3. Ctpykrypa nH(OPMAIIHOHHBIX KAHAJIOB

Kommiekc perynupoBanus ooecnieunBaeT popmupoBanue komanapl [IOXKAP no cnenyrommm uabOp-
ManlMOHHBIM KaHaJlaM:

1. 3ampikaronuii KOHTaKT cucteMbl curHanuzanuu o [IOXKAPE. I1pu pa3zpemenun xoken-Hacoca npo-
M3BOJUTCS €T0 3ammycK. B ToM ciyuae, eciu mocie nporpaMMHpyeMOro HHTepBajia BpeMeHU PabOoThI )KOKEH-
Hacoca ypOBEHb JIaBJIEHUS HE MOBBICUTCS 10 TpeOyeMoro 3Hau€Husl, MPOM3BOAUTCA (POPMUPOBAHHE KOMaHIbI
I[TOXAP.

2. Pa3MbIKaromyii KOHTAKT CUCTEMbI CUTHAJIM3AIUH O TTOXKape.



3. Amnanorosslie natuuku (0...20/4...20 MA). IIpu cHUXKEHUN YPOBHS CUTHAJIA HIXKE IPOrPaMMUPYEMO-
r'0 YPOBHSI IIPOU3BOIUTCS ITYCK JKOKeH-Hacoca (11.1), mpu 3anpeieHnn Wik 0TKase KOKel-Hacoca GopMHpO-
Banue komauabl [IOXKAP npousBoanTcs no TaiiMepaM aHaJIOTOBbIX TaTYMKOB.

4. Tlporpammupyemblii BXo KoMiuiekca. [103BosieT Mpou3BOAUTE OCTAHOB HACOCOB B PEXXUME PETY-
JMPOBaHUs JAaBJICHHUS, a TAK)KE ITYCK HACOCOB B JIEKYPHOM PEXUME 10 ocTyruieHns koMan sl [IOXKAP.

VYnpasiienue nNpou3BOAUTCS pa3MbIKaHUEM MITM 3aMbIKAaHHEM KOHTAKTa (Iporpammupyemasi QyHKIus).

CrpykTypa nH(pOpMAIIMOHHBIX KaHAJIOB IpecTaBieHa Ha puc. 3.1.

B o
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Puc. 3.1. Ctpykrypa nuapopmannonnsix kanaio KPH(IT) «mpodu»

4. Pe:xxuMbl padoThl KOMILIEKCA PeryJMpoOBaHUA

Kommnexkc KPH(II) peanusyer cinenyromye peKuMbl YIIPaBICHUS:

1. Pexxum noaaepsxanust 3aaHHOTO JIaBJICHUS (Pa3HOCTU JIaBJICHUI) B HATOpHOU Maructpaiu. Paspe-
HIEHHE/3anpelleHue pekuMa nmporpaMmmMupyeTca B MeHio Hanagku (BTOpoid ypoBEHb 10CTYyIIa — APOJIb
npennpustus-uzrorosurens). Ilocie nocrymienus komanasl [IIOXKAP no onHoMy 13 nH(GOpMAIIMOHHBIX Ka-
HAJIOB MEPEXO/IUT B PEKUM MOKAPOTYLICHUS.

2. PexuM noxapoTylIeHHs ¢ YaCTOTHBIM ITyCKOM 3a/laHHOT0 KOJIMYECTBA HACOCOB.

3. Pexum noxapoTyIieHus! ¢ KOHTPOJIEM YPOBHS JaBJICHUS U YACTOTHBIM PETYJIMPOBAHUEM 33JaHHOTO
YPOBHSI 1aBJICHHUSL.

4. PexxuM mpsiMOTO ITyCKa 3aIaHHOTO KOJInuecTBa HacocoB 1o curnainy [TOXKAP.

5. Pexum mycka u ocTaHOBa HaCOCOB 110 YPOBHIO J1aBiieHUs B Maructpanu B pexume [IOKAP.

6. PexxuM TecTOBOM MPOKPYTKH HACOCOB B JICKYPHOM PEKHUME.

S. DyHKIIMOHMPOBAHUE KOMILIEKCA

[Tpu moctynnenun komanibl [IOXKAP mo onHoMy u3 nHpOpManMOHHBIX KaHAIOB (11.3) TIPOU3BOAUTCS
IIyCK MEePBOTro 1o NpuopuTeTy Hacoca. [locie mycka nepBoro Hacoca o taitmepam pexxuma [TOXKAP npous-
BOJIUTCS ITYCK OCTaJIbHBIX HACOCOB JI0 KOJWYECTBA, MporpaMmmupyemoro st pexkuma [TOKAP.

ITpu 3aganun GyHKIMK KOHTPOJISI WM YIIPABJIEHUS 110 aHAJTOTOBBIM JaTYMKaM IYCK MEPBOTO U MOCie-
DYIOIIMX HACOCOB IPOU3BOAMUTCS TOJBKO IIPU YPOBHE HAIIOPA HUKE HUYKHETO MPOTPAMMUPYEMOr0 YPOBHS
(yposens [1YCK). [Ipu noctukenun ypoBHs Hanopa B nojatoieii maructpanu yposHsa CTOII npousBoautes
KaCKaJHOE OTKJIFIOYEHHE HACOCOB, HAUMHAas OT IEPBOI0 BKIKOYEHHOTO. [IpH paspemenun «3aceinaHus» npo-



M3BOJUTCS OTKIIOUEHHE MOCIICTHETO padOTAaIOIIEro Hacoca. Y CIIOBHS OTKIIOUEHUS: YPOBEHb HANopa BBIIIE
ypoBas CTOII, wactora [T1]/[-perynupoBanus HUKE YPOBHS TPOrpaMMHUPYEMOT0 CUTHAJIA.

[Ipu noctrynnenun koman bl IIOXKAP B pexxrMe 4aCTOTHOTO peryJaIupoBaHusi CUCTEMA YIPABIICHUS T1e-
pexonut B pexxuM [TOXKAP ¢ oTkiroueHreM Wiv MOAKITIOYEHUEM JOTIOTHUTEIIBHBIX HACOCOB B PEXKUME Ya-
CTOTHOT'O WJIM MIPSIMOTO Mycka (mporpaMmupyercsi B MeHto Hanankn).

[Tpu otkaze T4 B pexxrMe 4aCTOTHOTO PEryJUPOBAHUS CHCTEMa TEPEXOIUT B OJIUH U3 MPOTPAMMHUPY-
EMBIX PeXKUMOB (DYHKIIMOHAIBHOTO pe3epBa. s pexuma mokapoTyIIEHUS — TOJIBKO B PEKUM ITyCKa 3a/1aH-
HOTO KOJIMYECTBA HACOCOB ¢ (DYHKITMEH KOHTPOJISI yPOBHS HAIoOpa WK 0e3 Hero (MporpaMMUPYETCs).

[Ipu oTkaze naTymka MPOU3BOJUTCS YACTOTHBIN WM MPSIMOU MYCK 3aIaHHOTO KOJIMYECTBA HACOCOB WIIH
MTOJTHBIA OCTAHOB HACOCOB IPH 3aMpPeIEHUN PE3ePBUPOBAHUS JATUHKA.

OTKIIIOUEHHE CUCTEMBI TTOCIIE €€ TIEPEX0/Ia B PEXKUM MOKAPOTYIICHUS ISl €€ MOCIEeAYIOIIEro Mepexoaa
B PEXKHUM TOJJICP KaHMS 33JJaHHOTO YPOBHS HAIOpa MPOU3BOJAUTCS TOJIBKO B PYYHOM PEKUME.

[Tyck xaxm0ro Hacoca B YaCTOTHOM PEKUME MPOU3BOIUTCS OT MpeoOpa3zoBaTelis 4acTOTHI C MOCIEY-
IOIIUM TEPEKITIOYCHUEM HAcOCa K CETH MUTAIOIIETO HANIPSHKEHUS U3 COCTOSTHUS BPAIICHUSI.

OcTaHOB Hacoca, 32 UCKITIOYEHUEM IMOCiIeqHero padoraromero ot [TY, mpon3BOIUTCS MPSMBIM OTKITIO-

YCHHUEM OT CCTHU IMUTAIOMUICTO HAIIPAXKCHUA.

6. CucreMa MHIMKALNHA

6.1. 'naBHOE MeHIO

[Ipu momaye HanpsDKEHUSI B CXEMY YIPaBIEHUS 3aropaeTcsi CBETOCUTHAJIbHAs apMarypa 3eJ1EHOro 1BeTa
«[luranue», mocne vero Ha auciiee bYK oroOpaxaercs MeHro muaukanuu (puc.6.1).
I'1aBHOE MEeHIO0 - 9TO SKpaH KOHTPOJIS COCTOSTHUS KOMILJIEKCa Mepe]l BKIIOUEHUEM €To B paboTy.

[ THOIUKaTOp peXUMa

Waankanms TeKymero JaBpIcHUs

I/IHZ[I/IKaLII/ISI 3aJaHHOI'0 JaBJICHU.

yl'[paBJ'IeHI/Ie 3aJaHHbIM
JaBJICHUCM

BBox 3amaHHOTO HABICHHS

npoBas MHIUKALMS 33aJaHHO-
o P3 u Texymero Pt naBneHus |

.99

HaUKaIMs JaBICHUS B I10JAOIIEH]
MarucTpaIn

Muukanus paboTel Hacoca ot [TU

HarKkays cCOCTOSIHHS Hacoca
[lepexom Kk MEHIO Hacoca

[TepBrIit Hacoc. YmpaBieHne BHIOO-
OM IIEPBOTO Hacoca

[Hacocsl MakcuMyM. YIpaBiieHue
KOJINUECTBOM HACOCOB

Caenyromuii BKIIFOYaeMBIH HaCOCH

lpe,uen U3MEpPCHUA JaTYNKOB

CxeMa BKJIIIOUCHHS JaTYHUKOB

[ THaUKAIMS KOMAaHT
[Tyck/Cron

[PexxuM peryiImpoBaHus
I Mponop |

CocTosTHIE peKUMa
IDETVIMDOBAHUS

[KnaBuma ynpasieHus
Pexum
Nungukanms [Touck
[ycTaBKH rpaduka

CocTOSIHHME JaTYNKOB

Mugukanus Copoc

Bamuck Ha SD-kapTy

= MHauKaTop 0TKa30B

Hepexo;[ B MCHIO MHJIUMKa-

'YTpaBieHHE 3aMUChI0 YCTABKH B Ipaduk

IAnpec oOBeKTa

[PaGoTa Hacoca

/K) aboTa 0JTHOTO I/I3}(<)00ﬂ

[TopsAKOBEIM HOMEp Hacoca

(1Y, YIPaBICHUS U MPO-
rpaMMUPOBAHUS

JKoxkeit aBToOmMar

Puc.6.1. 'maBHOE MEHIO
I'1aBHOe MEeHIO MTO3BOJISET MEPEXOAUTh K HHPOPMAIIMOHHOMY MEHIO, MEHIO WHAMKAIINH U MPOTPaMMHU-
pOBaHUsSI PESKUMOB pabOTHI, CTPYKTYpPBHl M TapaMeTpoOB KOMIUIEKca peryiupoBaHus. Ha skpane I'1aBHOroO
MEHI0 0TOOpaXKArOTCS:
1. B rpaduueckom Buue:

1.1) TeKyIee 3HaueHue aapneHust «Pr», 6ap,
1.2)  3amanHOe 3HaueHue naBieHus «P3», 6ap,
1.3)  cocTosiHHME HAacOCOB:



- CepBIi I[BET: HACOC pa3pellieH s padoThl, HO HE 3aITyIICH;

- 3€JICHBII 1IBET: HAcOC 3allyIlleH B PeKMME aBTOMATHUYECKOIrO PETyIUPOBAHUS UM B PEKUME PYUHOTO

MyCKa OT MaHeJId OnepaTopa;

- KpacHbIU IIBET: OTKa3 HACcOCa;

- KOHTYpHOE H300paskeHre: HACOC 3allpelleH A padOThl B PeKUME aBTOMATUIECKOTO PETYIHPOBAHUS;
1.4) cocTosiHME MOAAIOIIEH MAarUCTPAJIA: TPU HAJTUYUU JJABJICHUS B MMOJIAIONICH MarucTpaiu, NPEBbIIAIIIEM
YpOBEHb CpadaThIBaHUS JaTUYHUKA-PeElie AaBICHUS WM MPOTPAMMHUPYEMOT0 3HAYSHUS /ISl aHAJIOTOBOTO JIAT4H-
Ka B JIEBOM YacTH TPyOONpOBOIa MHAULIUPYIOTCS JBUKYIIUECS CEKTOPA;

1.5) cocTosiHue paboTHl HACOCOB: MpHU paboTe Hacoca B OTXOSAIIEM OT HEro TPyOONpPOBOJE WHIAUIIHUPY-
FOTCS ABMKYIIAECS CEKTOPA, MPU paboTe XOTs ObI OJJHOTO HAacoca Ha U300paKEHUH HAIIOPHOTO TPYOOIpoOBOAa
WHJULIUPYIOTCS ABUKYILHECS CEKTOPA;

1.6) cocTosiHME MaT4YMKa JABJICHUS: TIPU MCIPABHOM JATYMKE JABJICHUS B MOAAIONICH Maructpaiu (mpu
paboTe IBYX NaTYMKOB - UCIIPABHOCTHU JBYX JATYMKOB) B IIPABOM YaCTH HAMIOPHOTO TPYOOIIPOBOIa UHIUIHPY-
eTcst u3o0paskeHue JaTynka 3ejaeHoro 1usera. [Ipu oTkaze XOoTs ObI OJJHOTO JaT4ynKa H300paKEHUE UCUE3aeT;

1.7.) HaxxaTue KHOIIOK

«+» [ «-» (yBeIMUEHUE WM YMEHbIIEHUE 33JaHHOTO 1aBJICHUS;

Pe:kuM - BKITIOUCHHE M OTKIIIOUEHHE PeKUMa aBTOMaTH4ecKoro perynuposanus or HMI — unrepdeiica;

MeH10 —niepexo] K 5KpaHaM MEHIO TPOrpaMMHUPOBAHUS U MHAUKAIUH.

2. B OykBeHHO-1IU(POBOM BHUJIE:

2.1) 3agaHHOE 3HAYEHUE JIaBJIICHUS B HANOPHOM Maructpanu — P3, onpenensieMoe Ha)KaTUEM KIIABHII «
+/-» , B popmare 00,01 Gap umu npsiMoit 3anmckio napamerpa. s npsMoi 3anucu HeoOX0AUMO Ha)kaTh Ha
9KpaH [ 1aBHOrO MEHIO B 00J1aCTH MHAMKATOpA 33aHHOT0 3HaueHuH. [Ipu nosBiieHnN MEHIO BBOJIa MapaMeTpa
(puc. 10.1) mpou3sBecT 3amUCh TPeOYEMOTO 3HAYCHHUS, TTOCIIE Yero HAaXaTh KJIaBUIy «BBOI»;

2.2) Texyllee 3HAYCHHE AABJICHUS B HAOPHOM MAarucTpajiad, U3MeEpseMOoe AaTUYMKOM (JaT4MKaMH) B
dbopmate 00,01 6ap — uaaukarop Pr;

2.3) npenensl U3MEPEHUS NaTYMKA 0] IIKAJION TEKYIIETo 3Ha4eHUs [1apaMeTpa;

2.4) pexuM pabOThI C TaTYNKAMH;

2.5) nepBbIii Ha3HAYEHHBIN A1 paboTel Hacoc: 1H;

2.6) KOMMYECTBO pa3peieHHBIX s paboThl HacocoB Hm;

2.7) cnenyrouiuii o NpUOPUTETY BKItOUYaeMblil Hacoc H>;

2.8) Hacoc, paboratommii ot ITY;

2.9) unpopMalMOHHbIE KOMaH/IbI, ONPEACIAIONINE MyCK U OCTAaHOB JIOTIOJIHUTENIFHBIX HACOCOB, MPUBE-
neHsl B Ta0i. 1.

Tabmuna 1
Nunu- Komanna VYcnoBust hopmupo- [TapameTtp [TyHKT
Karms BaHUA PO
Ilyck [lyck 1ONOJHUTENBHOrO Hacoca Prexk<P3an-Anus Henvra BBEpX, ocH/pe3 | 4.3.2
Cron OctanoB nepBoro BKJIOYeHHOro| Prex>P3an+ABepx Jlenbra BHU3, OCH/pe3 4.3.2
Hacoca
F nuzke | Yposens vacrorsl IT4 Huxe ypos-| Fnu<Fcurnana+Anu | Yactora cursana, 4.3.1
HS, pa3pelialoliero BbIIAYy KO- | BEpX J1 yacToThI Bepx
Manasl [lyck
F Bbimie | Ypoens yactotsl [IY Beiie ypoB-| Fnu>Fcurnana+Amu | Hacrora curnana, 4.3.1
Hf, pa3pelIalolIero BblIaYy KO-| HUXKH J] 4acTOThl HHKH
mauasl Cton
YerB AKTHUBHOCTh (pyHKIMH ycTOW4MBO-| P3an-Anuz < Prek < | ]I Bepx mpen ocH/pe3 4.3.7
CTH B BEPXHEM JMaNa3oHe P3an+ABepx + Anpen | JlenbTta BBepx ocH/pe3
BEpX OCH/pe3 T Bepx mMakc ocH/pe3
T Bepx MUH OCH/pe3
YerH AKTUBHOCTh (PYHKLIMU yCTOWUYUBO-| P3an-BHU3 — Anpen JI Hu3 pexn ocH/pe3 4.3.7
CTU B HIDKHEM JUAIla30He Hu3 <Prek<P3an- Jlenbra BHU3 OCH/pE3




AHu3 ocH/pe3 T HM3 Makc ocH/pe3
T HU3 MUH OCH/pe3

2.10) pexum perynuposanus «Iloct [I» - nocrossHHOe nasnenue, «IIpomop» - nmponopruuoHaIbHOE pe-
rynupoBanue; «I'padpuk» - paboTa mo rpadukam JaBIeHUN.

2.11) cocTosiHEE peKUMa aBTOMAaTHUECKOTO PeryaupoBaHus: «BbIKI» / «BKi»;

2.12) cocTossHAE CHCTEMEL:

- PeskuMm BBIKJI - PEXUM aBTOMaTHUECKOTO PEryJIMPOBaHNUs BBIKIIOYEH;

- ABTOMAT. pe:;KUM — PEKUM aBTOMAaTUYECKOTO PEryIMpPOBaHUS BKIIIOYECH;

- AncTaHumMoH. cTon — nocryruieHue komauael quctanuuoHHbiil CTOII ot nucneruepa;

- Pezeps IIY peun — peneitnbiii pexxum padboTsl npu oTkaze [14;

- Pezeps II'Y1 — Hacoc — BKIIFOUECHME 33JaHHOTO KOJIMYECTBA HACOCOB IIpH oTkaze [1Y;

- Pe3epB gaTu. — Hac — BKJIIOUEHHUE 3aJJaHHOTO KOJIMYECTBA HACOCOB MPHU OTKa3e JAaTyhKa

- Pe3epB gatu. — cpean — paboTa 1o cpeAHEMY 3HAYCHHUIO JJABJICHUS NP OTKa3€ J1aTunKa;

- Her pe3epBa IIY — otkimrouenue pexxuma ripu otkase [1Y, ne HazHaueH pexum pesepna [1Y;

- Her pe3epBa nat4 — OTK/IIOUYEHHE PEKUMA IIPU OTKA3€ AATUMKA, HE HA3HAUEH PEXKUM PE3€pBa;

- 3acpinaHne — OTKJIIOUYEHUE PEeKUMa MPU HU3KOM pa3dope B HAlTOPHOI MarucTpaiy;

- TecT Hacoca — IpoLIECC TECTUPOBAHUS HACOCA;

- BiokupoBka — 6J10KMpOBKa ynpaBieHUs ((PyHKIIHS MOCTABIINKA);

- 'pynnbl HacocoB — Ha3HAUEHBI OCHOBHASI U PE3EPBHAsI IPYIIIBI HACOCOB;

- OcHOBHAas rpynmna — paboTa OCHOBHOHW TPYIITbI HACOCOB;

- Pe3epBH rpynna — pabota pe3epBHOU IPYIIIBI HACOCOB.

[lepeuncieHHble COCTOSIHUS KOMIUIEKCA HHIUIUPYIOTCS B CTEKOBOM peXuMe (TiepedrciieHue ¢ MHTepBa-
oM 3,4 ceKyH/Ibl), T.K. HEKOTOPbIE UX HUX SIBJISIIOTCSI COBMECTUMBIMH;

2.12) Ilouck — Mouck ycTaBKu rpaduka, COOTBETCTBYIOINICH BPEMEHH BKIIOUCHUS PEKUMA;

2.13) Copoc — npuHYIUTENBHBIH cOPOC OMTMOOK KOMIUIEKCA U OTKa30B 000pYIOBaHUS;

2.14) SD - pexxumsbl 3aniucH mapameTpoB Ha SD-kapry;

2.15) oTka3bl cUCTEMBI U PETYIUPYEMBIX HACOCOB (11.2);

2.16) ctpoka aapeca 0ObeKTa.

3. AKTUBHBIE 2JIEMEHTHI YIIpaBiieHUs [ TaBHOTO MEHIO:

3.1) kaaBuM «+» / «-» - yBeTUUYCHUE U YMCHBIIICHUE 3aJ]aHHOTO JaBjieHus. [Ipu mociemoBaTebHOM
IIPEPHIBUCTOM HaXaTHM MPOU3BOAMTCS YBEIWMYEHUE / YMEHBUICHHE BEJIWUYMHBI 3a7aHHOr0 naasieHus Ha 0.01
O0ap mpu KaxJoM KacaHWM KiaBuil. [Ipu HenmpephIBHOM ylep:KaHWU KIABUIIM YBEIHUeHUE / yMEHbIIECHUE
JaBJIEHUS IPOU3BOANUTCSA C IEPEMEHHON CKOPOCTHIO. UeM JUIUTeNbHee Nay3a yaep/KaHus KIaBUILHU, TEM BBILLIE
CKOPOCTbh U3MEHEHHSI TapamMeTpa;

3.2) PexuMm — KJ1aBUILIA BKJIIOUYEHUS / OTKIOYEHNS pEKMMA aBTOMaTHUECKOIO PETyJINPOBaHUsl. AKTUBHA
TOJIBKO TIPH BKIIIOUEHHOM PEKUME padoThI epekiouateneM «Pesxkum: 0-ABT.» Ha THIICBON maHenu mkada;

3.3) CuMBOJIBI HACOCOB — MPHU KaCaHUU JIIOOOTO CHMBOJIA MTPOU3BOAUTCS MEPEXOJl B MEHIO COCTOSIHUS
BBIOPAHHOTO HAcoOCa.

3.4) 1H — nopsAKOBBIii HOMEp MEPBOTO BHIOpAaHHOTO st paboThl, u3MeHsercs or HMI — unrepdeiica
MOCJIeNOBATENILHEIM HaxxaTheM KiaaBuiin « €» / (F1) BYK;

3.5) HM — MakcuMalbHOE KOJMYECTBO HACOCOB, pa3pelIeHHOe i paboThl. M3MeHseTcs mocienoBa-
TelIbHBIM HaxkaTreM kiaBuiu « ¥ » / (F2) BYK;

3.6) unaukarop aapeca oobekra. [lepexon B MEHIO 3amucH ajpeca mpou3BoanTes u3 MeHio Mudo ( puc.
6.4).

6.2. Unaukanusi paboTbl HACOCOB

[Tpu paGoTe HACOCOB B aBTOMATUYECKOM WJIM PYYHOM PEXUME FOPUT COOTBETCTBYIOIIAs CBETOCUTHAIIb-
Has apMarypa 3eJIEHOro 1[BeTa paboThl K&KI0ro paboTaroIIero Hacoca.

[Tpu oTka3e Hacoca - apmaTypa KpacHOro 1Beta «OTKas».

6.3. Iloka3anusa aHAJOTrOBBIX JATYHKOB

Ha skpane ['maBHOTO MeHto (puc. 6.1) B rpaduveckom u iudpoBoM BUE OTOOpaKarOTCs Tekyiee «PT»
u 3anaHHoe «P3» 3Hauenus nasnenus (¢ paspemenuem (0,01 06ap) B COOTBETCTBUHU CO CXEMOW MX IMOJKIIOYE-
HUSL



6.4. Unqukanusi 0TKa30B

Cucrema MHAMKAIIMKA OTKA30B BKIIIOYAET B ceOsl:

® CBETOCUTHAJbHAs apMarypa KpacHOIO IIBETa MHAMKAILMM MHTErpasbHOro otkasa 114, natunkos, unm
Hacoca;

® CTEeK WHIUKAIWHM 0TKa3oB [ maBHOTO MeHIO (puc. 6.1). B cTpoky MHIUKAIMU CTEKa OTKa30B BHIBOIAT-
Cs1 CIIEIYIOIINE COOOITICHUS:

«baokuposka. Her cBs3u ¢ ITY» - 6nokuposka [T npu orcyrcTBuM cBs3u 1o npotokoiay ModBus u
akTuBHOU PyHKIMN «bjoknpoBka [IY — HeT cBA3M» (MEHIO HAJIAJIKM);

«OTKa3 aHAJIOT0BOI'0 BX0/1a» - CHIDKEHUE JaBJIeHUs Ha BXoJe. CUTHal OT aHaJIOroBOr0 JaT4HKa;

«Het cBsi3u ¢ IIY» - npu3HaKk OTCYTCTBUU CBS3M MO NpoTokoiay ModBus;

«3ammTa ITY» - npu cpabaThIBaHMHM aBTOMAaTHYECKOTO BBIKITIOUATENS IIPeoOpa3oBaTesisi YaCTOTHI;

«baoxkuposka IY» - npu 610kuposke [TY u nepexose B peskuM GyHKIIMOHATHHOTO PE3EpBa;

«Otka3 IY» - npu cpadareiBanuu pene «Otka3 [TY» npeodpa3oBaresist 4aCTOTHI;

«BxoaHasi MarucTpaJib» - Ipyu OTCYTCTBUU BOJBI BO BXOJHOW MarucTpaiu (1Mo AaT4YUKy-pese TaBIeHUs
KPI-35);

«HamopHasi MarucTpaJb» - pu aBapuu BbIXOJHON MarucTpaiu;

«Pa3psan 6arapen» - pyukims bYK;

«Otka3 BYK» - pynknus BYK;

«OTka3 naTynka 1»— 1pu oTkase NepBOro aHaJOroBOIO JaTUMKA JaBJICHMUS,

«OTKa3 1aT4nKa 2»— MpU 0TKa3e BTOPOro aHAIOIOBOTO IaTYMKA JAaBIICHUS;

«3amuta 1 Hacoca» (2, 3 u T.1) — Ipu cpabaTHIBAHMM aBTOMATHYECKOTO BBIKJIIOUYATENsI COOTBETCTBY-
IOILET0 HAacoca;

«KontakTop 1 Hacoca» (2, 3 u T.1.) — IpU OTCYTCTBMM B T€UYEHHUE 2,8 CEKYyH/bl CUTHAJA BKIJIIOUEHUS
KOHTaKTOpa COOTBETCTBYIOIIET0 HAcOca MOCie KOMaH bl Ha €ro BKIIIOUEHUE;

«JlaT Temnep 1 Hac» (2, 3 u T.4.) — Ipu cpabaThIBaHUHM TEMIIEPATYPHOrO AATYMKA HACOCA WIIM IO CHT-
HaJly IpOrpaMMHUpPYEMOTro BXOa MPH OINpeeIeHUH JaHHOW (QYHKIUU;

«/lat moroka 1 Hac» (2,3 u T.1.) — pu cpabaThIBaHUM J1aTUYMKA MOTOKA HACOCA MJIU 110 CUTHAy Mpo-
rpaMMHUPYEMOT0 BXOJa MPH OIpeAeIeHIH TaHHOW QYHKIIUN;

«BbaokupoBka 1 Hac» (2,3 1 T.1.) — curHain OJOKUPOBKU MO pe3ysbTaTaM TECTUPOBAHUS HACOCA.

«Otka3 1 Hac.» (2, 3 ¥ T.1.) — UHTETPAIBHBIA CUTHAJ O0TKa3a HAcOca IO COBOKYITHOCTH MPHU3HAKOB;

Wnaukanys KaxIoro U3 OTKa30B MPOUCXOAUT B TeueHue 2,8 cekyHa. IIpu OonbIIoM KOIMYecTBE OTKa-
30B OoJsiee y100HO MPOCMATPUBATh UX HA IKpaHE «APXHB 0TKAa30B».

6.5. Menro Hacoc

Kpome mepeuriciieHHBIX OTKa30B OTKa3bl KaXJIOTO Hacoca MHAMLUPYIOTCS B MeHI0O Hacoc, cocTtosiHue.
Jl1is mepexo/1a B MEHIO COCTOSIHUSI Hacoca Heo0xoauMo B I TaBHOM MEHIO (pHC. 5.2) KOCHYThCSI CUMBOJIa HACO-
ca, HE3aBUCUMO OT TOT0, BKJIIOUEH OH uiu HeT. MeHto Hacoca mpencraBieHo n1Bymst MeHio: COCTOsSIHUE - puC.
6.2 a; ITactiopt Hacoca — puc. 6.2 6. B mento CocrosiHust Hacoca (a) UHAULUPYETCS:

1) TeKkyllee COCTOSIHME HAacoca B CTEKOBOM pPEXUME (IepedyucieHue cocTosiHui): BriroueH, Bbi-
kiaovyeH, CpaGoran asromar 3ammrTel; He cpadoran xkonraktop; CpadoTan JaT4YMK TeMIepaTyphbl;
Cpao6oraa naruuk noroka; Orkas npu recruposanuun; Orkas; Ucnpasen.

2) ApXuB OTKa30B TOJIBKO BEIOPAHHOTO HACOCA;

3) HapaboTka BEIOpaHHOTO Hacoca;

4) KOIMUYECTBO ITYCKOB HACOCA;

5) O6bem 00paboTaHHBIX apXUBOB IIPH MIOUCKE OTKA30B Hacoca.

IIpn naxaruu knasumm «Ilacmopr Hacoca» npousBoautes nepexon K 3kpany Ilacnopt mento Hacoca
(puc. 6.2 6). [Tepexo1 BO3MOKEH TOJIBKO MPHU aKTUBHOM TapoJIe TOCTYyIa IEPBOTO YPOBHSI.

B menro [lacniopt Hacoca Mpou3BOAUTCS IPOrpaMMUPOBAHUE:

- HapaOOTKH B 4Yacax /10 OYEPETHOT0 TEXHUUECKOTr0 00CITyKIUBaHUS;

- IPEIETILHOTO 3HAUYEHUs PeEcypca Hacoca B yacax.

Jliis mporpaMMUpoBaHusl TpeOyeMoro 3Haue€HusI HE0OXOUMO:

1)HaxkaTh nayiblieM (CTUITYCOM) Ha 3TO 3HAYCHHUE;

2) B MOSIBUBLIEMCSI MEHIO BBOJIa 3allMcaTh TpeOyeMoe 3HaUeHHUE;
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3)Haxxatuewm knaBuiu «BBoa» nmpoussectu Bo3BpaT K 3kpany Ilacnopt mento Hacoca.
Hacoc Ne 9 MacnopT Hacoca N2 9

CocToAHWE BbiknoYeH
OTKasbl Mepunopa pern. pabot, 4 FES98898899

o 2 aTa I ¢ e
9999 9999 9999 flo cnea. pern.pabor, 4 [GEEEENNNS
CpaboTana sawuTa 1 Hacoca Mpenen. HapaboTka, 4 FE990G9900
Tewywan napabotka, 4 999999999

HapaboTka, 4yackl 9999999999 Macnopt
Konuu-go nyckos 9999999999 | Hacoca>

Hacoc B rpynne PesepBHOW
PaGoThl
Mouck 9999 % npoBefeHbl
a) 0)
Puc. 6.2. Mento Hacoc

BBon HyneBoro 3HaueHus: HapaOOTKU (HYJIEBOTO 3HAYCHHS JIJIS 1aThl) CUCTEMON UTHOPHUPYETCS.

[Tpu npeBbIIeHNN HapabOTKH (TEKYIEH 1aThl) Hacoca 3allpOrpaMMHUPOBAHHOTO 3HAYECHHS B CTPOKE CO-
crosiaus ['maBHOTO MeHio (puc. 6.1) mosBnsercs waaukanus: TO Hacoca 1 (2,3...) unu pecype Hacoca 1
23...).

B menro [Tacnopt Hacoca (puc. 6.2 6) MpOU3BOANUTCS UHUKAIIHS

- HapaboTku 70 oyepeaHoro TO;

- HapaOOTKHU J0 MPEETHHOTO COCTOSHUS (OCTaTOK pecypca).

Bo3sBpar ot mento Hacoc, cocTosinre nipu nepexojie B Hero u3 ['1aBHOro MEHI0 Ha)XaTHEM KIIABUIIN «<
Ha3zan» npousBoautcs Bo3Bpar B [1aBHOE MeHIO, pu niepexoje u3 MeHio MHdo. — Bo3Bpar B meHI0 UHDO.

[Tpu naxatuu xknasumu «<ESC» BYK — Bo3Bpar B [ 1aBHOE MEHIO HE3aBUCUMO OT CIIOC00a Mmepexo/a.

Bo3sspar ot mento Hacoc, nacnoprt:

- HaxaTveM KiaBuinu «< Hazamg» - B menro Hacoc, cocrosiaue;

- HaxatueMm kiaBumu «ESC» BYK — B 'maBHOe MeHI0 (puc. 6.1).

6.6. Ilepexoa k IKpaHaM MHIAMKALMHU, yIIpaBjeHus U nporpammupoBanusi BYK

N3 skpana I'1aBHOro MeHI0 IPOU3BOAUTCS MEPEXO K IKpaHaM yIpaBlIeHUs], IPOrPAMMHUPOBAHUS U UH-
JIUKAlMM COCTOSIHUM cucTtembl. [Ipym Haxkatuu knaBumu MeHI0, pacrnojioKEHHOW B MPABOM HIDKHEM YITY
I'maBHOTO MeHIO (puc.6.1), mpousBoauTcs BBI30B MeHro mepexona (puc. 6.3), paboTa ¢ KOTOPHIM MO3BOJISIET
MEPEeUTH B Ty WIM UHYIO 00JacTh MPOrPAMMUPOBAHUS, UHIUKALIUU WIN yIIPABICHHUS.

MeHi0 nepexojia OTpakaeT CTPYKTYPY MOCTPOEHUSI CUCTEMbI TPOrPaMMUPOBAHUS, UHIUKAIIUU U YIIPaB-
nenus komruiekca KPH(IT) 35 «mpodwu».

Cxema nepexojia K 3KpaHaMm MporpaMMUpPOBAHUS U UHJMKAIUKU puBeaeHa B [Ipunoxenun 1.

WMHo

Pexambl CtpykTypa | [MapameTpbl

Maponb MapameTpbl Alpec
1 ¥pOBHA CBA3MH obbeKTa

YnpagneHve
P SMS
KOMMIEKCOM

Hanaayuk

Hanop pex
AneEn FIOKAP

Puc. 6.3. MeHro nepexona

7. UHpopMaLMOHHBIE MEHIO

[IpenHa3HaueHbl A MHIUMKALUKA COCTOSIHUM M OTKAa30B CHUCTEMBI YIPABIICHUS, 3HAUYECHUH €€ MapaMmeT-
POB.

7.1. Menio Uudo

Menro Undo npencrasneno Ha puc. 7.1. Ilepexon k MeHIo npousBoautcs u3 MeHro nepexona (puc. 6.3)
HaxkatueM knaBui «MH$o» 6e3 mapomns goctyma.
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Bosspar B MeHto nepexona — HaxkatueM kinaBuin «< Hazaa» skpana merro Mupo, Bo3BpaT B ['1aBHOE

MeHI0 — HaxkatueM kiasumun «ESC» BYK.

ux mu3
THUEM

WHdo | HauKkauma ApPXMBbI

MNapameTpel Oata
CUCTEMbI Bpema

8D kapTa

TpeHAbI

Puc. 7.1. Mento Uudo
7.2. IlapameTpbl KOMILJIEKCA
Mesnto [TapameTpsl KOMITIEKCa TTPEeIHA3ZHAYEHO ISl HHIUKAIIMY MTapaMeTPOB CUCTEMBI 0€3 BO3MOXKHOCTHU
MeHeHus. MeHro mpecTaBiieHo Ha puc. 7.2. [lepexoa Kk MeHIO TPOU3BOAMTCS O€3 mapoJis JOCTyIa HaXKa-
knaBuy «[lapaMerpsbl cuctemMbl» MeHIO MHDO.
MNapaMeTpbl KOMNAeKca

MY C.Techniques| T[1MO OxnaxpaeHue
Hacocbl
Makcumym B paboTte )

Peseps N4 PenewHbIn pexum 9

Pesepe gardmka Mo cpeaH.3HavyeHuwo 9
KoHTponb Bbixoaa 3anpelueH
3ackinaHuve 3anpeLweHo

< Haszag

Puc. 7.2. Menrto [TapameTpsl KoMILIEKCa
B meHto npeacrasieHo:
- tun [TY, Ha KOTOPBI HACTPOEHBI MapaMeTphl CBs3H 1Mo npoTokony ModBus. M3menenne tuma ITY

npousBoauTcs B MeHto Hananku (Ilpunoxenue 1).

- pexxum padotel [TN/]: Oxnaxnenune (BeixomaHou curHan [IW]I-perynsropa mpsiMo MpomopiHoOHaICH

PA3HOCTHU 33JJaHHOTO U TEKYIIETO 3HAYEHHUI PEryJIupyeMoro napamerpa: CUCTEMbI OXJIAXKACHUS, BEHTHIISILINH,
BogocHabxenust) / Harpes (Beixoanou curnain [T /[-perynstopa oOpaTHO MPOMOPIIMOHAICH Pa3HOCTH 3a/1aH-
HOT'O U TEKYIIETro 3HaYEHUN PEryInupyeMoro rnapaMerpa: CUCTEMBI MPSMOT0 HarpeBa).

N3menenune pexuma padotsl [T1]J[-perynstopa npousBoautcs B ['maBHoM meHto Hamanku (ITpunoxenue

1, puc. 1.111).

- KOJIMYECTBO HACOCOB:
MaKCHMalbHOE KOJIMYECTBO HACOCOB, pa3pelieHHOe IS MX OJHOBPEMEHHOH paboThl (MeHI0 Komuue-
CTBO HAacocoB, 1. 9.2.3, puc. 9.6);
tun QyHkuuoHanbHoro pesepna [1U (Peneiinbiii pexxum / Hacocer / 3anpemien — 11.9.5.2, meHio OyHK-
LMOHAJILHBIN pe3epB — puc.9.25);
KOJIMYECTBO HACOCOB MPH MEpexojie KOMIUIeKca B pexuM (yHKuuoHabHOTO pesepBa [IU «Hacocwr»
(1.9.5.2, mento OynkunoHanbHbii pe3eps — puc.9.25, Hacocs! - . 9.2.3, puc. 9.6);
TUN (QYHKIMOHAILHOTO pe3epBa AaT4yuKoB (1o cpeanemy 3Hadenuto / Hacocer / 3ampemen — 11.9.5.2,
MeHI0 OyHKIIMOHAIBHBIN pe3eps — puc.9.25, Hacocel — 1. 9.2.3, puc. 9.6);
KOJINYECTBO HACOCOB IPH MEPEX0e KOMITIEKCAa B PEKUM (YHKIIMOHAILHOTO pe3epBa natunka «Haco-
cel» (1. 9.5.2, puc. 9.25, n. 9.2.3, puc. 4.6);

cocTosiHMe (YHKIIUU KOHTpoJsi HamopHoi Maructpanu («KoHTposb BeIxona»): Paspemen / 3amperex

(mento Pexxumpl yHkImonupoBanus, 11.9.5.3, puc. 9.26);

cocrosiHue (yHKIUM «3acbinanue» (Paspemeno / 3ampereHo), MeHI0 PexxuMbl (pyHKIIMOHUPOBAHMUS,
11.9.5.3, puc. 9.26.
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Beixon u3 meHio B MeHio MH}o — HaxkaTtuem knaBuim «<Hazaa» skpaHa MeHIo, BeIxo1 B [ TaBHOE Me-
HIO — HaxkaTtueM kinaBumm «ESC» BYK.

7.3. ApxuBbI

Bce oTka3bl U COCTOSIHUSA KOMILIEKCA 3aHOCATCS B ApXMBBI OTKA30B U COCTOSIHUI B CTEKOBOM PEXUME.
Jlnist mpOCMOTpa apXUBOB HEOOXOIUMO MEPEHTH B MEHIO APXHBbI KaCaHUEM KJIaBUILU «ApXUB» B MeHIO UH-

¢o (puc. 7.1). Ilepexon B MEHIO MPOU3BOIUTCS O3 Mapoiisa 1ocTyna. MeHo ApXuBBI NPEICTABICHO Ha PHUC.
7.3.
ApXME cobBITUHA

M2 lata Bpema
9959 9959 9999
Pexum aBT. penynupoeaH1A EKNKOYeH

ApPXMUE OTKAIOE
Mz Jata Bpema

9999 9999 9998

CWrHan gaTyvka TemMnepaTyphl 1 Hacoca

CoBMeCTUTE OTKa3
C cobBbITUEM =>

Monck cobbITUA | OTKA3ZOB =>

Puc.7.3. MeH0 «ApXuBbI»
Ha sxpane MeHto ApXuBBI 1J1 MPOCMOTPA JOCTYIHBI IBa apXUBa:
«APXHUB COOBITHI» - 0TOOpAXKAET COCTOSHUS KOMIUIEKCA PETYIMPOBAHMUSL.
«APXHB 0TKa30B» - 0TOOpa)kaeT 0TKa3bl 2JIEMEHTOB KOMILJIEKCA PETyIUPOBAHUS.
Kaxplil 13 apXxuBOB UMEET CIIEeAYIONHi popmaT 3anucu:
WMHaukanms Kaxa0oro apxyusa MpOU3BOJIUTCA B KOOpAMHATAX:
1. TlepBble ueTsipe U(PBI — MOPSAKOBBIA HOMEp coObITHsA (0TKa3a). HyneBoit HoMep mpucBanBaeTCs
MEPBOMY 110 BPEMEHH COOBITHIO.

2. Bropsie uetsipe nupsl — gata coobITHs (0TKa3a) B popmare mecsl, rox (2602 — 26 despais).

3. Tperuii cronben u3 4-x udp — Bpems coObITus (0TKa3a) B popmare yackl, MUHYTHI (1841 — 18 gacor
41 munyTa).

4. Onucanue coObITHS (0TKa3a) B CTPOKE WHIUKAIIH

KomnuuectBo 3anuceiBaeMbIx 0TKa30B — 1000, konmmyecTBo 3amuceiBaeMbix coOsrTuii — 10 000.

3anuck COOBITHI (OTKA30B) MPOU3BOAUTCS TMOCIEIOBATEIFHO B CTEKOBOM pexXuMe B mopsake oT 0 1o
npenena apxusa. [Ipu mpeBbIIeHUH Mpezesia HOBbIe COOBITHS (OTKA30B) MEPE3aNMChIBAIOTCS B3aMEH paHee
3alMCaHHbIX, HAUMHAs OT HYJIEBOIO 3HAYEHUS.

[Ipu mepexosie kK MEHIO APXHUBBI B CTPOKE MHAMKAIMU KAXJIOr0 apXWBa MHAMIMPYETCS MOCIEAHEE IO
BPEMEHHU COOBITHE (OTKA3).

Jlyist mpocMOTpa apXrBa HEOOXOAUMO TMOCIEIOBATEIbHO HAXKUMATD KIIABUIITY «<<» JJIsl IEPEMEIIECHUS OT
MOCJICTHETO K HAYaJbHBIM COOBITHSAM, WIJIH CTPEIIKY «>>» - ISl IepEeMENIeHUs OT HadyalbHBIX K MOCIICTHUM
coOprTusM. [Ipu ynep:kaHuu OAHON W3 KIABHII «<<» / «>>» MEpEeMeIeHUE M0 apXUBY BHHU3 / BBEpX OyneT
MIPOUCXOAUTH C MEPEMEHHOU CKOPOCTBIO.

Jlyis Bo3Bpara K MOCIEIHEMY COOBITHIO apXHMBa HEOOXOAMMO HaxaTh KiaBuily «< Hazam», mepeitu k
MeHto UHdo (puc. 7.1), 3aTeM Ha)xkaTh KJIaBUIY «ApXuB». [Ipu MOBTOpHOM Mepexoje B MEHIO APXHUBHI CTEK
WHVKAIIIU KQXKIOTO apX¥Ba YCTAaHABIMBACTCS HA TIOCTIEIHEE COOBITHE / OTKA3.

B MeHio «ApxuBbI» MpeaycMoTpeHa (pyHKIIHS, TO3BOJISIONIAs POU3BECTH MOUCK COOBITUH, COMYTCTBY-
IOIUX BBIOPAaHHOMY OTKa3y. D YHKIHsSI TTOUCKA COOBITHI TTO3BOJISET ONMPEACTUTh TPUUUHY TOTO WIJIM HHOTO OT-
Kasa.

Jnist oncka coOBITHI, COMYTCTBYIOLINX OTKa3aM, HAXOJSICh B MEHIO «APXUBBI», HEOOXOAUMO

- BBIOpaTh 0TKa3, MepeMeIasch M0 CTEKY OTKa30B;

OTKaz -cobbiTHe

- HOXXaTh U YIEPKUBAThH B TCUCHHE MPUMEPHO | ceKyHIbI KiaBHIy «BBom» («d»);
- B cTpoke «OTKa3-COOBITHE» MOSBUTCS OJWH U3 BO3MOXKHBIX PE3YJIbTaTOB MOUCKA

e Her coObITHS, - C 1aTOW U BPEMEHEM OTKa3a HE COBMAJIO HU OJTHO COOBITHE W3MEHEHHUS COCTOSHHS
CHCTEMEL;
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e Jlata co0bITHS, - B pe3yJbTaTe NMOWCKA HAWJEHBI COOBITHS, COBMajarolue mo aare. [Ipu 3Ttom B
cTpoke «CocTosiHusI» Oy/IeT ompe/aeeHO MepBoe U3 HaliIeHHBIX COOBITHI U3MEHEHUS COCTOSIHHS C UH/IH-
KaIryel ero gaTel M BpeMeHu. [Ipu mepexojie B ¢cTeK COOBITHN M MOCIIEI0BATEIbHOM HAKATUH KIIABHII «<<» /
«>>» MOXKHO TOCIIEZ0BATEIHHO BBI3BIBATH BCE MPEABIAYIINE / TOCIENYIONINEe COOBITHS, HAYMHAs C OOHApY-
YKEHHOTO B TIOPSIIKE UX YOBIBaHUS / BO3pacTaHus, oOparas mpy 3TOM BHUMaHHUE Ha J1aTy;

e Jlara, Bpemsl, - B pe3yJibTaTe MOKWCKA HaiIeHO COOBITHE (WM COOBITHSI) COBMAAIONINI IO JaTe U
BpEMEHH (C TOYHOCTHIO 10 | MHHYTBI) CO BpEMEHEM O0TKa3a, 0 KOTOpOMY Ipou3BoauTcs mnouck. Ilepsoe u3
HAaHJIeHHBIX COOBITHII OyneT MHAUIMPOBATHCS B cTpoke «CocrosiHus». . [Ipu mepexone B CTeK COOBITHH U
MOCIIEIOBATEILHOM HAXKATHUHU KIABHUI «<<» / «>>» MOXHO IMOCJIEIOBATEIbHO BBI3bIBATh BCE MpPEAbIIyIINE /
MOCJIEIYIONINEe COOBITHS, HAUMHAsI C OOHAPY)KEHHOTO B TOPSAJIKE MX YOBIBaHUs / BO3pacTaHMs, oOpalas mpu
STOM BHHMaHUE Ha JIaTy U BPeMs;.

Brixox u3 Menro ApxuBsl B MeHI0 MHGDO — Haxkatnem kinaBumu «< Hazan», B [ 1aBHOE MEHIO — Ha)KaTH-
eM kiasumn «ESC» BYK.

Jlnst moncka coObITHH (0TKA30B) IO J1aTe€ HEOOXOAMMO KOCHYThCs KiaBuIu «Ilouck co0bITHii / 0TKAa30B
>>» U niepelTu B MeHIo [loncka coObITHii /0TKa30B (puc. 7.4).

MoucK oTKasa no AaTe U BpeMeHM

OaTa cobbiTvAa BNGOGG
Bpema cobbITHA 99 99

HeT coBnageHui

Mowuck, % 9999

< Hazap Mowuck

Puc. 7.4. Menro Ilouck coObITHI / 0TKAa30B

B Mento HE0OX0aMMO 3a7aTh JaTy U BpeMs Hadalla MoMCcKa cOOBITHS (0TKa3a), MOCie Yero HaXkaTh Kia-
Bumy «Ilouck». [Tocne 3amanus mapaMeTpoB MOKWCKa U HaxkaTus KiaBuin «[louck» Mpon3BOaUTCS BO3BpAT B
MeHI0 ApxuBbl (puc. 6.6). B apxuBe coObITHI (0TKa30B) OyJeT MHIAMIMPOBATHCS TEPBOE COOBITHE (OTKa3)
Ha3HAYECHHOU N1aThl (BPEMEHM).

Beixon u3 meHto [Touck coObITHIT / 0TKa30B B MEHIO APXUBHI — HAXKaTHEeM KiaBuinn «< Ha3zaa», B ['naB-
HOe MeHI0 — HaxkaTheM kiasuin «<ESC» BYK.

7.4. TpeHabl

[Tepexon k 0JHOMY W3 3KPaHOB HHAMKAIIUK TPEHAOB MPOU3BOIUTCS U3 MeHIO TpeHas! (puc. 7.5).

TpeHabl | HaeneHue Pacxop

Hanpsxe - 3nekTpo-
HWe, TOK 3Heprua

Puc. 7.5. Menro Tpennbt
MeHto obecrieunBaeT rmepexoa K TpeHaaMm:
JaBnenue, - 7151 BCEX CXEM BKJIIOUCHUS TaTYUKOB;
Pacxon — pacueTHOe ¥ M3MEpPEHHOE 3HAYEHUS;
Hanpsbkenue, TOK — Mpy HAJTUYHH y3J1a TEXHUYECKOTO yUeTa AICKTPOIHEPTHH;
DnexTposHeprus (morpedienue monHoi (KBA) u aktuBHO# (KBT) a1eKkTposHEeprum), - Mpu HAIUYUU Y3-
J1a TEXHUYECKOTO y4eTa JIEKTPOIHEPIHH.
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Jlns mepexoja B MCHIO TPEHJOB BBIOPAHHOW TPYIIBI MapaMeTPOB HEOOXOTUMO KOCHYTHCS COOTBET-
CTBYIOIIEH KJIaBHIIHU 3KpaHa MeHI0. [lepexo/1 K aKpaHaM MEHIO TPEH/IOB MPOU3BOIUTCS O€3 Maposist A0CTyIIa.

Beixon B MmeHto MH()o npousBoauTcs HaxkatreM kiaBuinu «< Hazam», Beixoj B [1aBHOE MEHIO - HaXKa-
teM kinasumn «ESC» BYK.

MeHI0 TPEHI0B PETUCTPUPYEMBIX TTApaMETPOB MPEICTABICHBI HA puc. 7.6 a...B.

B BepxHei yacTu 9KpaHa KaXJI0r0 MEHIO pa3MEIIeHbl KJIaBHIIN, HaKaTHEM KOTOPBIX JUIS PErHCTPaIllid
BBIOMPACTCS TOT MapaMeTp, KOTOPBIA OMpe/e/icH HaIMUChIO KIaBHIK. [Ipy HaKaTHK KJIABUIIN [BET €€ MCHS-
€TCS U3 CBETIIO-CHHETO B CEPBIi, IPU 3TOM HAAMUCh M3MEHSET BET M3 OEJI0r0o B OJMH U3 I[BETOB PUCYHKA 2.6.

Perucrpanus BEIOpaHHBIX APaMETPOB C MOCTPOCHUEM MX TPEHIOB HAUMHACTCS aBTOMATHYCCKHU P TIe-
pexojie K 9KpaHy MEHIO TpeHI0B. [Ipu perucrpanun BEIOPaHHBIX MapaMETPOB B JIEBOM M IPABOM KOHIIE TOPH-
30HTAJIBLHON OCH MHAMIUPYETCS JlaTa ¥ MHTEPBaJ BPEMEHH, B TCUCHUE KOTOPOTO MPOU3BOIUTCS PETUCTPALIHSL.
[Tpu 5TOM pPa3HOCTh BpEMEHH Havajia M KOHI[A TOPH30OHTAILHOM MIKAJIbI IOKA3bIBAET €€ MPOI0IKUTEIIHLHOCTD B
CeKyH/Iax.

1 [
kb rirn: . | b ki i f Lo hh:mm:

dd.mrnfy
b

B)
Puc. 7.6. Mento TpeHbl mapaMeTpoB
a) IaBJICHMI; 0) pacxoja; B) TOKOB, HAPSKCHHI;

[Ipu peructpanuu BeIOpaHHBIX MApaMETPOB U MOCTPOSHUH TPEHJIOB MO TOPU3OHTAIBHON OChIO peru-
cTpupyercst Haanuch «Run» (Oer, nBuxeHue — awen.). Ilpu Haxkatuu kinaBumm «M» (memory — MaMsTh.
aMesl.), perUCTpaIus MPEeKpaIlaeTcss U CUCTeMa MHIUKAIMH EPEeXOAUT B PEKUM paboThl ¢ mamsaThio. Bmecto
Haanucu «Run» 1moa ropu3OHTaIbHOM OCHIO MOSIBISIOTCS KIJIABHUIIHA CO CTPEIKAMH «<», «>», IPU HAKATUU
KOTOPBIX U3 MaMATH BBITPYKAIOTCS (PParMEeHTy TPEHIOB C MHIUKAIIMKM OTpe3KoB BpeMeHu. [Ipu HaxaTtuu Kia-
BHIIIN «<» IIPOU3BOJAUTCS BHIOOP M3 MAMSTH B CTOPOHY «yMEHBIIICHUS» BPEMEHU PETUCTPAIUH, PU HAKATHH
KJIABULIN «>» - BO3BpaT K MOMEHTY BPEMEHHU BKJIIOUEHUs pexxuma «IlaMsateb».

[Ipn naxaruu knaBunm «G» (greed —ceTka, anes.) MOSABISAIOTCS TOPU3OHTAIbHbBIE TUHUH, IPUBSI3aHHBIC
K BEPTUKAJIBHOH ILIKaJIe, IS O0JIErYeHHs CYMTHIBAHUS TEKYIIETO 3HaYCHUs TapaMeTpa.

Brixon u3 pexxuma «I1aMsiTh» - MOBTOpHOE HaXKaTUE KIIABUIIN «VD».

[Ipy HaxkaTUM KIABUIIM «>» B IPABOM BEPXHEH YaCTU MEHIO I10J TOPU30HTAIILHON IIKAJI0W MHIULUPY-
€TCsl HaMUCh «Stop», YTO CBUAETEILCTBYET 00 OCTAHOBE PEXHMMa PErHCTPAallMM BBHIOPAHHBIX MapaMeTpPOB.
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[Ipy MOBTOPHOM Ha)XKaTWH KIABHUIIH «>» HAIMHCh «Stop» m3MeHsieTcs Ha «Run», 4TO CBHIETENHCTBYET O
Hayajie perucTpanuy napaMeTpoB U MOCTPOSHUU TPEHIOB.

[Ipu HaXkaTUK HAa CHMBOJ MapaMeTpa, HHIUIUPYEMOTO MO BEPXHUMHU KIIABUIIIAMH, €T0 3HAYCHHE OyIeT
MOCJIEI0BATEIBHO MEHATHCS U MHAULUPOBATh BEIMUYMHBI, 0003HaUE€HHbIe Ha KiaBumax. [lpu sTtom Oyner me-
HSATHCS MACIITa0 MIKAIBI B COOTBETCTBUE BRIOMPAEMOMY MapaMeTpy.

MakcumanbHbIe 3HAaYCHHUST TOKOB 3alMChIBalOTCs B MeHIO [lapamerprsr 99 (puc. 7.13a), a Takke MOTYT
MIPOrpaMMHUPOBATLCS B MEHIO B MEHIO HaJaJK{ MPU BBOJE MOIIHOCTH PETYIMPYEMOTo Hacoca. Makcumalb-
HbIE 3HaYeHUs (Pa3HBIX HAMIPSHKEHUW TTOCTOSTHHBI U cocTaBisioT 250 B.

MakcumanbHble 3HaUYE€HUs JABJICHUM OIpEAENICHbl MPEAEIOM M3MEpEHUs AaTyukoB. BennunHa makcu-
MaJbHOT'O pacxoja MepeMeHHa U ONpeAessIeTcsl B 3aBUCUMOCTH OT MOIITHOCTH HAcocCa, 3alMChIBAEMOM B MEHIO
Hanaguuka (puc. 2.111).

Jlnst BeIXOAa B MEHIO «TpeHIbI» M3 KaKJI0ro MEHIO HeoO0XoauMo Haxath kinaBuiny «BbIXO/I», B mpa-
BOUI HIDKHEH 4yacTH Kaxkjaoro MeHio. J[ns Beixoga B ['maBHOE MeHIO HeoOXoaumo Haxarh kiaBuiry «ESC»
skpana bYK.

B cnydae e Bbixoze u3 skpana «TpeHabl» J1000ro mapamerpa Mnpu BKIIOUEHHOM PEXHUME PEerucTpaluu
PEXUM MPOJOIIKHUT pabOTy JI0 €ro OTKIIOUEHHUS KIABUIIAMH «>» HITH «M».

7.5. SD-kapra

Pabota ¢ kaproit namatu oo6bemom 4 1'06, Ha KOTOPYIO TPOU3BOIUTCS 3aNUCh TPaPUKOB TaBICHU, TOKOB
W HAIpsDKEHUs, pacxona obecmeunBaercs B MeHI0 SD-kapra (puc. 7.7 a, 6). Yactora 3amucu TPEeHIOB —
1/cexynna. Ilapamerpsl 3anucu onpeaestoTcss B MEHIO TpeHIbl.

Jis nepexona B MeHio SD-kapra Heo6xonumo B MeHto UHbo (puc. 7.1) Haxatp kinaBumry «SD-kaprta».

Ha skpane a) unaunupyrorcs

- ocHoBHBIe cocTostHHs SD kapTel: KaprTa - oTcyTcTBYeT / MPHCYTCTBYET, TEM CaMbIM COOOIIAETCS O
HaJIMYUU KapThl B CIIOTE.

- U3BaekaTh — 3anpelneHo / pa3peiieHo, - COoOIIeHrne 0 TOM, MOKHO M3BJIEKATh KapTy U3 CIOTa, WU
XKe ¢ Hell BeaETcs paboTa

- CB000aHO — XXX %, - co0o0IIeHrE O KOJTMYECTBE CBOOOTHOTO MECTa Ha KapTe B MPOIICHTaX.
SD kapTa 3anuck Ha SD kapTy
B OTCYTCTEYeT Mpachbrkun nasneHUn
Mzenekate zanpelieHo

CeoboaHo 909 9
Daines rpathMKOE JaBNeHUA 99 Mpachukn pacxoaa

3Ha4YeHWA TOKOB U HaNpsX.

Qainoe rpathMKoB TOKOB WM Hanp. 99 _
PaboTa c kapToun

Qannoe rpathMKoB pacxoaa 99

<Hasan |YnaneHwe ¢painos| Janee> | <Hasaa

a) 0)
Puc. 7.7. Mento SD-kapta

daiisioB rpadgpukoB naBJIeHUI, HANIP. (HANPsIKEeHUI), pacxoaa — XX, - cooOIIeHNE 0 KoaudecTBe (anaoB
B KQKJIOM Manke (JaBlieHue, HANpshKeHHE, pacxo). BBuay orpannueHust KoindecTBa (aiiyioB, UX YHUCIIO B
Ka)KJIOM M3 TPEX IMaroK He JOJDKHO NpeBbimaTh 64. Eciu konmruecTBo 00JbIe WM paBHO 64 HEOOXOAMMO U3-
BJI€Yb KapTy U3 CJIOTA, CUNTATh HEOOXOAUMYIO HH(pOpMAIHIO ¢ He€, 3aTeM OT(HhOpMaTHPOBATH KApTy CHEIH-
ATBHOM MPOTPAMMOM U BCTaBUThH OOPATHO B CIIOT, TUOO OYUCTUTH SD-KkapTy.

st ounictku SD-kapThl HEOOXOIMMO HaXKaTh KiIaBUIy «Q4ucTUTh» MeHI0 SD-kapTa. Ounctka SD-
KapThl BO3MOKHA TOJILKO TP aKTUBHOM Maposie gocrymna. [locne ounctku SD-kapThl KOIMYECTBO 3aMKCcaH-
HBIX (paiiJIoB OOHYJISIETCS.

VYnpasnenue paboToi ¢ KapTOi U COXpaHEHHWEM TPEHIOB MPOU3BOIUTCS B MEHIO 3anuch Ha SD-kapTy
(puc. 7.7. 6). B meHro:

I'padpuxn naBiaennii, 3HaueHUus1 TOKOB U HanpsixkeHuii, I'paduxu pacxona: BKJI/BBIKJI. Ilpu
BKJIFOUEHHOM COCTOSIHUM Ha KapTy COXPaHSIOTCS BEIOpaHHBIC TpeH bl ViMeHa ¢aitnoB TpeHaoB Ha SD-kapte
dopmupyroresa ¢ HaumeHoBanusmMu INITHHYYMML.UTR, rae I — nHomep tpenna, HH — Homep co3naBae-
Moro aiina 3a Texymee yncio, Y — gucno mecsa, MM — mecs, UTR — pacmupenne daiina.
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Pa6ora ¢ kaproii: BKJI/BBIKJIL. IIpy BKIIOUEHHOM COCTOSTHHH pa3peliaeT 3anich Ha3HAaYeHHBIX Mapa-
MeTpoB Ha SD-kapty. [Ipu akTuBHO# dyHKIIMK 3anucy B MeHIO SD-kapta (puc. 6.10 a) unauIMpyercs 3anmch
N3Baekarth 3anpemieHo. [ n3BnedeHus Kaptel Heooxoaumo ¢pyakimio «Padora ¢ SD-kaproii» ycraHo-
BUTH B cocTtosinne BBIKJI.

Brixon u3 mento SD-kapta B menio Mupo (puc. 7.1) — HaxxkaTreM kinaBuinu «< Ha3zam», B ['maBHOE MeHIO
— HaxxatueM knaBunm «ESC» BYK.

Boixon u3 meHro 3anuck Ha SD-kapty B MeHto SD-kapta (puc. 7.7 a) — HaxartueM kinaBuiin «< Hazamg»,
B ['maBHOE MeHI0 — HaxkatueM kiaBuim «ESC» BYK.

Jns ynanenus ¢aitnoB mapamerpoB ¢ SD-kapThl HEOOXOAMMO HAXKaTh KIIABUILY «YJajeHUe» MEHIO
SD-kapra. [Ipu 3TOM TpOU3BOAUTCS MEPEXO] B MEHIO BBOJA Maposs. [Ipu akTuBH3auM maposs IPOU3BOIUT-
cs mepexoa B MeHio Pabora ¢ daitnamu SD-kaptel (puc. 7.8 a). [Tocne BbiOOpa HEOOXOAMMOM MAIIKH TOSIBIIS-
€TCSl OKHO CO CIUCKOM (paitioB comepxammmxcst B Hed. [ ynaneHust ¢aiina HEOOXOIUMO HaKaTh KHOIKY
«Delete» 1 mOATBEpAUTH CBOI BBIOOP Ha)KaTHEM KHOIKHU «Y €S» HJIM 0TKa3aTbCs OT yAajeHus (aiiina HaxaTu-
€M KHOIKH «NO».

Qanunel TpeHAOB

ﬂaE}J‘IE‘HHe 0.03010201.UTR 4.03060201.UTR

1.03030201.UTR 5.03100201.UTR

HanpsaxeHue U TOK
2.03040201.UTR 6.03110201.UTR

3.03050201.UTR 7.03120201.UTR

Pacxon

a) 0)
Puc. 7.8. Mento Pabora ¢ daiinamu SD-kapThl
Beixon u3 mMeHto pabora ¢ daitnamu SD-kapTel B MeHIO SD-kapTta (puc. 7.8 a) — HaKaTHEM KJIaBHUIIU «<
Hazsan», B ['maBHOe MeHI0 — Haxkatuem kinasuiu «ESC» BYK.
7.6. laTta, Bpems nu$po
[TpoBepka MpaBWIIBHOCTH BBEICHHBIX ITApaMETPOB BPEMEHH M JaThl 0€3 BO3MOXXHOCTH MX W3MEHCHHSI

KoHTpoiupyerca B Mento Jlara, Bpems (puc. 7.9).
Oata 99/99/99

TekylLuee BpemA 99:99:99

JeHb Heaenu MNMoHeaenbHWK

Puc. 7.9. Mento Jlara, Bpemst uH(O

st mepexosia K MEHIO HEOOXOIMMO «Ha)KkaTh» KiaBully «/larTa, Bpemsi» mento Mudo (puc. 7.1). B me-
Hio Jlata, Bpemst HHPO UHANIUPYETCS

- TeKyIee Bpems B (popMate 4achl : MUHYTHI : CEKYH/IbI;

- TeKyIas fata B poopmate ymuciio / Mmecsin / rof;

- IeHb HeJIeJu.

BBon mapameTrpoB BpeMEHH W JaThl MPOU3BOIUTCS MPU AKTUBHOM MAapoJie JOCTyIa TMEPBOTO YPOBHS
npousBoAuTCA B MeHI0 Jlata, Bpems (1. 9.4.9, puc. 9.22).

Brixon u3 mento /Jlata, Bpemst uado B mento Uugo (puc. 7.1) — naxaruem xnasunn «< Hazan», B ['nas-
HOe MeHI0 — HakatueM kiapumu «ESC» BYK.

7.7. Menrwo Uaaukannn

MeHio npefiHa3HaYeHOo ISl MIepexojia K TPyIe MEHI0 WHAWKAIUU NapaMeTPOB CHCTEMbI YIIPaBJICHUSI.
[Tepexon kK MEHIO MPOU3BOIUTCS O€3 Mapois JOCTyMa HaxaTueM kinaBui «Auaukamus» mexto Uuo.

Brixox u3 mento Mumukamus B mento Mudo (puc. 7.1) — naxatuem kimaBumm «< Hazaa», B ['maBHOE
MeHIo — HaxkaTueM kiasuiu «<ESC» BYK.
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Menio Unaukanus npeacrasieHo Ha puc. 7.10.

MokazaHuA
AaTYMKOE

CocTtoaHue |[MapameTpbl
HacoCoB 23 Rk

MHAKWKaUMA HapaboTka

MNpeobGpazoe | YcTaBKW Yepepoea
YacToThbl nponopl | HWe,tbyHKL

YpPOoBHMK
YacToThl

Puc. 7.10. Mentro Unaukanuu

N3 mento 6e3 mapostst 10CTyma JOCTYIECH MePeXo0/1 K CISAYIOIINM MEHIO:

7.7.1. Iloka3zaHusa JaTYHUKOB

Jlnst mpocMOTpa COCTOSIHUSL JaTYMKOB, HEOOXOIUMO TOCTeoBaTebHO TiepeiTu B MeHI0 «UHdo» -
«MNuaukanusa» - «JlaTunkn». MeHI0 MoKa3aHUi TaTYNKOB MPECTaBlIeHo Ha puc. 7.11.

Ha skpane «Iloka3zaHusi JaTYMKOB» OTOOPAXKAIOTCS COCTOSIHHE JAaTYMKOB, a TaKXKE HUX TEKYyIIee U
OCPEIHEHHOE 3HAYCHUS.

[Tepexmouenne pexnma «AHaukanus» / «YnpapjieHHe» T03BOJISET ONMPENCIUTh YPOBEHb CHTHAJA
JATYHKa, HE BKIFOUEHHOTO B CXEMY yIPaBJICHHUS.

[Ipu BrItoueHun pexxnma «MHauKamus» B CTPOKE TEKYIIETo 3HaUYeHUs OyJeT WHIUIUPOBATLCS YPOBEHB
BBIXOJHOT'O CUTHAJIA AaTYUKA, eCiu naTuuk He moaxiarodeH, To 00.00 6ap. B Tom ciayyae, korga ¢ BeIXoa Aat-
YUKa BBIJACTCS 3HAUYCHUE HUXKE KOHTPOJIUPYEMOTO, B pekuMe «MHIuUKaIus» B CTPOKE COCTOSIHUS OyAeT WH-
TUIUpPOBaThCs «OTKA3 MHAUKAIA».

[Ipu BKIIFOUEHHH pexuMa «YTpaBlIeHHUE» B CTPOKE TEKYIIErO 3HAYEHHUS JaTYMKa, HE BKIIOUYCHHOTO B
CXeMy YIpaBlieHUsl, OyJIeT WHIUIIMPOBATHCS HYJIEBOE 3HAYCHHE, B CTPOKE CPEIHETO 3HAUCHUS — 3ajaBaeMast
ycTaBKa, B cTpoke «Cocrosinue» - Het matumka.

MokazaHWA AaTYHHUKOBE

AaTtuvk 1 JaTtuvk 2
Tekywee Bap 99.99 99 99

CpeaHeebap 99.99 99 99

CoctoAaHne 0OTkas OTK MHA

Fexum YnpaeneHue i

Puc.7.11. Memnto Ilokazanusi 1aT4uKkoB

[lepexntouenue pexxuma «Auankanmus» / «YnpasijieHue» onpeaesseT TOJbKO PeKUM HMHIUKAIUHN Ta-
paMeTpOB IaTYNKOB, HE BKJIIFOUEHHBIX B CXEMY YIIPABJIICHUS, M HA MPOLIECC YIIPABICHUS CUCTEMOW HE BIIHSICT.

[Ipu BK/IIOYEHHH AATYMKA B CXEMY YIPABIEHUS B CTPOKE €ro COCTOSIHUI OyIeT MHIUIUPOBATHCSA COOT-
BeTcTBeHHO «Hopma» mnm «OTkas».

ITepexon x mento «Muaukamus (puc. 7.10) mpou3BoaUTCS HaxaTheM KiaBUIM «< Ha3zan».

[Tepexon k 3kxpany I'llaBHOe MEHIO OCYIIECTBIISIETCS aBTOMATUYECKH B TEUCHHE YETHIPEX MUHYT IpU
HEaKTHBHBIX KJIaBUIIAX, WU HakaTueM KiaBuiu «ESCx.

7.7.2. Hapa6oTka

HapaboTka xaxmoro Hacoca B yacax, a Takke KOJIMYECTBO MTyCKOB Ka)KJIOTO HAacoca ¢ Haydaja dKCIUTya-
TalK HHAUIUpYyercs B MeHto Hapabotka (puc. 7.12).

Jnst oOHyneHus: HapaOOTKU M KOJMYECTBA MTYCKOB HEOOXOIUMO BHIOpATh HYKXHYIO MO3HMIIMIO U HAXKATh
knaBuy «OOHYIUTh», TIPU 3TOM CHUCTEMA 3alPOCHUT MapoJib IEPBOTO YPOBHSI JOCTYIIA, €CIIM OH HE OBLT BBE-
neH panee. [lociie BBoja maposisi mpou3BOAUTCA BO3BpaT B 3TO ke MeHI0. [Ipu cOpoce HapabOTKu U KoIuye-
CTBA ITYCKOB HAKaTHEM KJIABUIITM OOHYIISIFOTCS YUCIIOBBIE MHAMKATOPA BHIOPAHHOTO HAacoca.

[Tpu npeBbiiennn HapaboTku Hacoca 999999 uvacos, a konuuecTBa MyckoB 999999999 ux mokazaHus
OOHYJSIOTCS, OTCYET HAYMHAECTCS OT HYJIEBOTO 3HAUCHUSI.
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Hapabomka, yac HKon-Bo nyckos

CTaHuunuK | 999999 [ 999999999
1 Hacoca 999999 999999999
2 Hacoca 999999 | 999999999
|| 999999 | 999999999
999999 | 999999999
999999 999999999

999999 | 999999999 | O6HYMTE

6 Hacoc >>

Puc. 7.12. Menro Hapabotka

Brixox u3 mento B meHto Mo — Haxxatuem knaBumu «<Ha3zaa» skpana MeHto, BBIXoa B [ 1aBHOE Me-
HIO — HaxkaTtueM kinaBuiu «<ESC» BYK.

7.7.3. CocTosiHUE HACOCOB

WNunukanust cCoCTOSIHUSL KaXKI0TO Hacoca mpousBoAuTcs B MeHto Hacoc (puc. 6.2). [lns nepexona K 3kpa-
HY MeHI0 HeoOxoaumo B Menro uHaukanuu (puc. 7.10) «HaxaTh» kimaBuily «CocTosiHMe HAcocoB». [Ipu
ATOM NIPOU3BOAMUTCS mepexoa K MeHio Hacoca 1. Ilepexon k MeHio CoCTOsTHUE HACOCOB BO3MOXKEH TaKKe U3
I'maBHOTO MeHIO (puc. 6.1).

BrIxon 3 MEHIO IPOU3BOANTCS HaXaTHeM KIIaBUIIHN «< Hazamg»:

- mpu niepexoje u3 ['maBHoro mexto — B ['maBHOE MeHIo0 (puc. 6.1);

-npu nepexoe u3 MeHto Muaukanus — B MeHto Muaukanus (puc. 7.10);

Bosepar B ['maBHOE MEHIO HE3aBHUCHMO OT CIoco0a mepexoaa K MEeHIO — HakaTthueM KiaBuim «ESC»
BYK.

7.7.4. IlapaMeTpbI 2JIEKTPOIHEPTUU

[TapameTpoB MUTAOMIMX HATIPSDKEHUH, a TAK)KE MOTPEOICHHE AIEKTPOIHEPTHH OTpakatoTcs B MeHio [la-

paMeTpsI ANEKTPoIHEpruu (puc. 6.16).
[MapameTpbl 3NEKTPOIHEPTUM
HanpsxeHue, B Tok, A

Qaza A 9999 daza A 99999

QazaB 999.9 ®azaB 9899.9

Daza C 999.9 Dasa C 9999.9

MonHana sHeprua, kBT 99998999.99

Mony4acoBkn 33

Tekyllaa nonHaA, kKBTy  999.99
Tekyllan akTMBHaA, KBT 4 999 .99

Data Bpema N33 A33

AkTMEHAaA aHeprua, kBT  99999999.99
<« 19999 ‘99.99 ‘999.99 ‘999.99 >

Makc. 3Ha4yeHMe ToKa, A 9999 |
< Hasag | Mony4acoBkM RaGagd:-LE]

a) 0)
Puc. 7.13. Mento [1apaMeTpsbl 351€KTPOIHEPT U

B MeH10 HHaUUIMPYIOTCS TapaMeTphl:

(azuble HanpspkeHus; (asHble TOKU, A; MoJHAs NMOTpedsieHHas AIeKTpodHeprus kKBA; akTuBHas mo-
TpeOIeHHas SNEKTPOIHEPTHsl, KBT.

[TapaMeTpsl 37€KTPOIHEPTUN HU3MEPSIIOTCA TOJIBKO MPU YCTAHOBKE B COCTAaBE KOMIUIEKCA WU3MEPUTENs
napaMmeTpoB 3sekTposHepruun UIID.

Ha skpane mento (puc. 7.13, a) BBOZUTCS MaKCUMaJIbHOE 3HaUYE€HUE TOKA JIJIsT MAaCIITaOMPOBaHUS TOKOB B
MeHto Tpennel (puc. 7.5 B).

Ha skpane «[lomydacoBku 32» 0TOOpaKarOTCS HAKOIUICHHBIE 3HAYEHUS MOJTHOM M aKTUBHOMW AJICKTPO-
SHEPTUH, MOTPEOJICHHBIE B TEKYIIEM mepuoe. [IpoaomKuTenbHOCTh MIEPUOIOB HAKOILIICHHS 3HAUCHUH paBHA
TpuAUaTH MUHyTaMm. Huoke pacmosioKeHbl JEMEHThI YHIPABICHUS «<<» U «>>» KOTOPBIE MO3BOJISIOT IPO-
CMaTpUBATh MPEIbIIYIINE 3HAUYCHUS TaOIUIIBl TIOJTHOW U aKTUBHOM MOTPEONIEHHON SJEKTPOIHEPTHH 32 KaXK-
nple moiyaca. J{ms coxpaneHus 3Toi Tabiauiel Ha SD kapTy HE00X0aMMO HakaTh KiaBuIlly «COXpaHHUTh Ha
SD» 1 noxaaThcsi MOSIBJICHUS 3HaUKa IUCKETHI B PAaBOM HUKHEM YTIy dKpaHa.

7.7.5. Uapukauus rpadpukoB

[IporpamMmMupyembie apaMeTpsl rpauKoB: 3HAYCHHUS YCTAaBOK M BPEeMs MX BKIIFOUEHUS JUIS IBYX TPO-
rpaMMUpPYEMBIX TpapuKOB, KOJUYECTBO YCTABOK IO JHSM HEJENH, MPUHAAIEKHOCTh YCTaBOK K OJHOMY M3
rpaduKoB (I[BETOM Ha PKpaHE KOJMYECTBA YCTABOK) OTPaKatoTcs B MeHI0 HauKanus rpadukoB.

[0
< Hazan CoxpaHuTb Ha SD -
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Mento npeacraBineHo Ha puc. 7.14 a, 6. [lepexon or skpaHa rpaduKOB K dKpaHy KOJIUYECTBA yCTABOK
MIPOM3BOJIUTCS HaXaTHeM KiaBulln «/lanee >», mepexona OT 9KpaHa KOJUYECTBA YCTAaBOK K SKpaHy rpadukoB
— HaxaTueM KiaBuim «< Hazam».

Ilepexon oT 3KpaHa KOJIMYECTBA YCTaBOK K AKpaHy MeHto Muaukamus (puc. 7.10) — HaKaTHeM KJIaBUILIN
«Ha3zan».

Bo3sspat ot moboro sxpana menro Maaukanuu rpaduxoB B ['maBHOE MeHIO (puc. 6.1) — HaKaTHeM Kiia-
Bumu «ESC» BYK.

Fpad.pabouero pun Mpad.esixopHoro pHa Hepenn Konmuectso ycTasok

Mup Brp Cpa Yre Mm Cy6 Bex

9 9 9 9 9 9 9

Yac, mun P, bap Yac, mun P, Bap

. 99.99/99.99 1.99.99/99.99
1 99.99/99.99 2.99.99/99.99
99.99%99.99 3.89.99|89.99
99.991 99.99 4.99.99/99.99
99.99(/99.99 5.99.99 99.99
. 99.99/99.99 6.99.99/99.99

1
4.

9 9
9 9
9 9

9 9 9 9
9 9 9 9
99 9 9

(9]

<Hasap Hanee>
a)
Puc. 7.14 Mento Unnukamus rpadgukos

7.7.6. Uuaukanusa napamerpos ITY

OcHoBHBIE MapaMeTpbl MpeoOpa3oBaTesiss YacTOThl, XapaKTEPU3YIOLUIUX COCTOSHUE HArpy3KH, WHIUIIH-
pytotcsi B MeHto [Tapamerpos ITH. Mento npeacrasieHo Ha puc. 7.15.

Ilepexon k skpany Mento ocyuniectBisieTcss U3 MeHro HMuaukamusa (puc. 7.10) HaxkaTueM KiaBUILIH
«IIpeoOpa3oB. 4acTOTHI».

MpeobpazoBaTenb YACTOThI

Tekywan yactoTa MY, My 99.9
MomeHT BpaLLeHns, % 999
Harpyska, A 99.9

3apaHHan yactoTa M4, My

+
) Hasaﬂ ..

Puc. 7.15. Mento mapaMmeTpoB nmpeoOpa3oBaTes 4aCTOThI

B MeHI0 HHIUTIUPYIOTCS:

TEKyIas 4acTOTa JIEKTPOMAarHUTHOTO ToJis uTaroniero Hanpsoxenus 114, I

KpYyTSIUNA MOMEHT, %;

Harpyska, % (IU1sl pacyeTa 3TOr0 3HaYeHHS 3HaYeHHEe MaKCUMaJIbHON Harpy3Ku JOJKHO OBITh BBEICHO B
MeHto Hananaku (m. 10.7 puc. 2.11L).

B mento npousBoauTcs 3anuck 3aganHoi yactoTel [1Y nis pesxxuma PAMIITA (py4HO# pexuM T€CTOBOM
MIPOKPYTKH), & TAK)KE PEKUMOB (DYHKITMOHATLHOTO pe3epBa AaTuynukoB naBieHus u [1U (Hacockl) B peskuMe pe-
T'YJIUPOBaHUS 33JJaHHOTO AaBJICHUS.

BBoja 1 n3MeHeHMe 3a1aHHON YaCTOTHI MPOU3BOAUTCS OO0 B PeKUME MPSMOTO BBOJIA, JIMOO C TOMOIIBIO
KJIaBUII «+/-».

[lepexon k akpany MeHto MHaukanus (puc. 7.10) — Haxxatuem kinaBumm «<Haszamg».

Bo3sspart B 'maBHOE MeHIO (puc. 6.1) — HaxaTuem knapuim «ESC» BYK.

7.7.7. YcTaBKHM NPONOPUHMOHAJIBLHOIO PeryJIMpOBaHuUs

B MeHI0 MHIUIUPYIOTCS MaKCHMalbHOE 3HaYEHHE YCTaBKU MPOMOPLUOHAIBHOTO PEryJIMpOBaHUS U €e
MUHHMMAaJIbHOE 3HAUYEHHUE.

ITepexon k MeHIO ocymecTBisercss U3 MeHio MHnukarus (puc. 6.12) Ha)xaTHEM KJIABUIIN «Y CTABKH
nponopu». MeHro npeacrasiieHo Ha puc. 6.19.

Brixox u3 menro B MmeHio MHpO — Haxkatuem knaBumu «< Hazaag» 5skpana meHto B [1aBHOEe MeHIO —
HaxatueM kiaBuiu «ESC» BYK.
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ﬂponopu,uor—taanoe perynupoeaHue

MakcumanbHas ycTaeka, 6ap 99.99

MuHMmManeHas ycTaska, 6ap 99.99

< Hasag

Puc. 7.16. Mento YcTaBku mpONOPIIMOHAIBHOTO PETYITMPOBAHMS
7.7.8. UepenoBanue, pes;kuMbl (PYHKIIMOHUPOBAHUS
[TapameTpsl pexrMa dYepeoBaHUs HACOCOB, a TaKKe PEKUMOB (PYHKIIMOHUPOBAHUS KOMILIEKCA WHIIH-
HUpPYIOTCs B MeHIO UepenoBaHue, pexumbl GyHKIHOHUPOBaHUS (puc. 9.26). Ilepexos kK MEHIO OCYILIECTBIISIET-
cst u3 MeHto Muaukanus (puc. 7.10) HaxxatueM kiaBuinu «YepenoBanue, (PyHKIL».
Pexumbl hyHKLUMOHMPOEBaHMA
KOHTpOﬂb EbIX0oAa
KoHTp.BXOAa NO aHanor.gat SanpeleH
3acbinaHue
(DYHKLMA YepefoBaHUA
Cnocob YepegosaHUA C OCTAHOBOM

BpemAa Ao YepeAoBaHKWA, Yac 999
Bpemna yepenoBaHua, yac 998
K-Bo HacocoB YepenoBaHHE 9

< Hasag YeTtoMumeocTb  OTKN

Puc. 7.17. Mento YepenoBanue, pe:xuMbl (yHKIIMOHUPOBAHUS

B meHto uHnummpyercs:

- pa3peleHue / 3anpeiieHrne KOHTPOJIS BBIXOITHON MarucTpaniu;

- paspemienue (matuuk Pl / matumk P2) / 3anpeieHre KOHTPOJISI MOJAIONIEH Marucrpaiv (BXoaa) Mo

CHUTHajJaM aHaJIOTOBBIX JAaTYHKOB;

-pasperieHne/3anpenieHre pekuMa «3achbIMaHus» KOMIUIEKCa B OCHOBHOM M PE3€PBHOM PEKHMAX;

-coctostHre (pyHKIIMU YepenoBaHus HacocoB: 3anpemeno / [lo napatdorke / [locsie octaHoBa;

-cioco6 uepenoBanus HacocoB: C ocranoBoM / be3 ocTanoBa;

-BpeMs uepeoBaHus (HapaboTKa CUCTEMEI JI0 YepeIOBaHusl), 4ac;

-BpeMs JI0 YePEIOBaHMS HACOCOB — IPH COCTOSTHUYU (hyHKIMH yeperaoBaHus «Ilo HapabdoTke»;

-KOJIMYECTBO HACOCOB, MpH paboOTe KOTOPBIX B MpeieNiaX 3TOT0 3HAYCHHs pa3pelraeTcs YepefoBaHHe
(mns crioco6a yepenoBanusi — C OCTAHOBOM);

- cocTosiHUe (DYHKIIUU TOBBIICHUS ycToiunBocTH: B / Otk

Brixox u3 mento B meHto Mupo — Haxxatnem kmaBuimm «< Hazam» skpana meHto, B [1aBHOE MeHIO —
HaxxatreM kiasuin «<ESC» BYK.

7.7.9. YpoBHH 4aCTOTHI

YpoBHU 4aCTOTHI KOMMYTAIIUX HACOCOB UHIULIUPYIOTCA B MeHIo YpoBHH 4acToThl (puc. 7.18).

B MeHIo BBIBEZIEHBI CIIETYIONTHE TTapaMeTPhI:

a) yacrora curnaia, I'n (F curaana) — gacrora, OT KOTOpPOH BeAeTCS OTCYET (POPMHUPOBAHUST YPOBHS
paspenieHus Mmycka JOMOJHUTEIbHBIX HACOCOB, a TakkKe Mpu KoTopoi Beigaetrcs curaain «CTOII ITY» aiis ak-
TUBH3AINH PEKUMA «3aChIMAHUS»;

0) /1 yacTtoTnl BepxHee, I'll — fepTa 4aCTOTHI, ONPEACIISIONIAs BEPXHIO TPAHUILY AUANa30Ha 4acToT.
[IporpammupoBanue napamerpa — B MeHto [ 11 /I-perynsitop, ypOBHH CUTHAJIOB;

B) /I yacTtoTnl HU:KHee, I'Il — JebTa 9acTOTHI, ONPEACIIAIONIas HUKHIOI TPaHUIly JHarma3oHa 4acToT.
[IporpammupoBanue napamerpa — B MeHto [ /I-perynstop, ypOBHH CUTHAJIOB;

r) Ilyck mo yacrorte, I'y , onpenensiercs cinoxxeHueM napameTpoB Yacrora curnana + /I yacrorsl
BepX;
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a) Cronm nmo vacrore, I'n, onpexnensercs cinoxxkeHneM napamerpoB Yacrora cursana + J[ 4acTorsl
HHIKH.
¥POEHW YacTOTEI

YacToTa curHana, Ny

HenbTa YacToThl BepxHee, My

OenbTa YacToThl HUXHee, MY
Myck no yactoTe, My
Cton no yactoTe, Ny

< Hazan

Puc. 7.18. MeHto YpoBHHU 4acTOThI
Brixon B meHto Mnaukanus (puc. 7.10) mpon3BoauTCsl KacaHWeM KiaBHUIIM «< Ha3zam».
[lepexon B ['maBHOE MeHIO POM3BOAUTCS HaxkaTHeM KiaBUIIH «ESCx».

8. MeH10 YnipaBieHne KOMILIEKCOM

MeHI0 mpeaHa3HaueHOo I Mepexojia K MEHIO YIPABJICHHUS PEeKHMaMH padOThl HACOCOB W TECTOBOTO
MycKa HACOCOB B peXKuUMe pamibl. BHemHUl BUl MeHIO mpejcTaBieH Ha puc. 8.1. [lepexon k MEHIO MPOU3BO-
nutes u3 Mento niepexona (puc. 6.3) kacaHueM («Ha)KaTHEM») KIIaBUIIH «Y TPaBJIeHUHE».

Hoctyn k MeHI0 6e3 maposist JocTyna. Beixon ux MEHIO YTpaBlieHHe KOMILJIEKCOM B MeHIo mepexonia —
HaxxatueM kiasumm «< Hazam», B ['1maBHoe MeHro — HaxxaTtreM kiasuinu «ESC» BYK.

¥npaeneHwe| YnpagneHue Pexum
KOMMNEKCOM| Hacocamu pamnbl

Puc. 8.1. MeHio YnipaBiieHHE KOMIUIEKCOM
N3 mento puc. 8.1 npou3BoAUTCS IEPEXO:
-HaXKaTHUEM KJIABHIIM «Y IPaBJIE€HUE HACOCaMU» - B MEHIO YTIPaBJICHUE HACOCAMM;
-Ha)KaTUeM KJaBHIIHU «PexuM pamibl» - B MeHto Pexxum pamiibl.
8.1. YnpaBJjienue Hacocamu
VYmpasieHnue pexxumamMu paboThl HACOCOB M UX MPSIMOM MyCK OT CETH MPOU3BOIUTCS B MEHIO YTpaBJe-
HUe Hacocamu. Ilepexon B MEHIO MPOM3BOIUTCSA O€3 Maposisi JOCTyNa Ha)KaTHEM KIIABHINHN «YTpaBJieHHe

HacocaMu» MCHIO YTpaBiieHHe KoMIuiekcoM (puc. 8.1). MeHro YnpaBiieHHe HacOCaMH MPEACTABICHO HA PUC.
8.2.

MeH1o npenycmMaTprBaeT BO3MOXHOCTH:
- BBIOOp YIIPaBIISIEMOr0 Hacoca KJIaBUIIEH «—» dKpaHa MEHIO;

- BEIOOp BUPTYAIILHOTO pekuMa paboTsl Hacoca: «PydH-0-ABT» ¢ TOMOIIBIO KIABUIIH «>>» JKpaHa Me-
HIO (aHAJIOTMYHO MEPEKIIOUaTeN0 PeXKUMOB Ha TAaHEIN YIIPABJICHUA);

- TPSAAMOM MYCK/OCTaHOB BBHIOPAHHOTO HAacoca OT CETH MUTAIOIMIETO HANPSHKEHUS C MOMOIIbIO KIABUIIH
«IIyck/Cron» 3kpaHa;

- BBIKJIIOUEHUE M TIOCIIEYIOIIee BKIIOUEHUE PEKUMa aBTOMATUYECKOTO PEryIMpOBaHUsl KOMILIEKCa Kila-
Buieil «Pexxum Boika /Pexxum Bra >>» nanenu ynpaBieHus;
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Pexum > | BbikniodeH

Puc. 8.2. Mento YnpaBiieHue HacOcCaMHu

Buumanue: us menio ynpagienus Hacocamu npou3e00uUmcsa ynpaegieHue moapbKo memu Hacocamu,
0711 KOmopuwix 6vlopan pexcum «Aem» nepexnwouamenem pexncumos «Pyun-0-Aem» na nuyeeoii naunenu
uikaga ynpaenenus.

/lna ocmanosa u nycka KOMnaeKkca oH 00J19iceH Oblmb NepPeeedeH 6 PelNcUM aA6mOMAmMUIEecKozo pezy-
auposanusn nepekiniouamenem «0-Peic» na nanenu ynpagienus.

Takum oodpazom, nonodicenue nepexkiiouameneii Ha NAHeNU YRPAGIECHUA AGIACHICA NPUOPUNENHBIM,
a gvldupaemvie peHcuMbl 6 MEHIO0 YNPagaeHuss OMHOCUMENbHO 340A6aAeMbIX NEPEKTIOUAMENAMU AGIAIOMCA
GUPMYATbHBIMU.

Jnist mycka Hacoca OT PKpaHa MEHIO HE00XO0AUMO

1) C moMomIpio KJIAaBUIIIKM «—>» BBIOpATh HACOC OMpPEEICHUEM €r0 HOMepa B CTPOKE WHIUKAIIMKM HACO-
ca.

2) Ilocne BbIOOpa Hacoca KIIABHIIEH «>>» OMPENEIUTh BUPTYAIbHBIN PEKUM PYIHOTO YIPABICHHS
BbIOpaHHOr0 Hacoca «Py4HO¥» aHATOrMYHO MEepeKIIoYaTeNio Ha JUIeBoi nmanenu mkada ynpasnenus. [Ipu
ATOM HU3MEHEHUE PEKUMOB MPOU3BOIUTCS 0€3 HATMYUS «YIIOpa» B MOCIIEIOBATEILHOCTH «ABTOMAT» - «Pyu-
HOH» - «BBIKJI».

[Ipyn HazHayeHUM pexnma «BbIKI» W300pakeHHE Hacoca MCYE3aeT M3 CTPOK «ABT» U «Pyu», mpu
HA3HAYEHUH I BRIOPAHHOTO HAcoCa peXuMa «ABTOMAT» €ro M300paKCHUE TMOSBISETCS B CTPOKE «ABT»,
MIpU Ha3HAUYEHUHU pekuMa «PyuHol» n300pakeHre Hacoca MOSBIAETCS B cTpoke «Pyu» U ucuesaet u3 CTpoKu
«ABT».

3) Haxarp kHOmKy «Ilyck / Crtom» BbIOpanHOro Hacoca. [Ipu mycke Hacoca OT CETH MHUTAIOIIETO
HaNpsDKEHUS ero N300paKeHHE 3eJICHOTO 1IBETa MOSBIIAETCS B CTpOKe «CeTb», MPU 3TOM Ha JIUIEBON MaHeNn
mkada yrnpaBieHHsl 3aropaeTcsi CUTHaJIN3aTop MycKa Hacoca.

[Ipy BBIKIIIOUEHUH PEXHMMA «ABT» HACOC 3aIPELIAETCS Ul PEKMMa aBTOMAaTUYECKOTO PETYJINPOBAHMUS.
[Ipu BKIIIOYEHHOM pEKUME PEryaupoBaHus U padoTe 3amperniaeMoro Hacoca oH oTkioyaercs. [Ipu moBTop-
HOM pa3pelIeHUH PeXUMa «ABT» U BKIIOUEHHOM PEeKUME pa3peliaeMblii HACOC MITaTHO BKJIIOYAETCS B pado-
Ty.

Ilpu eviKknouenuu u NOGMOPHOM BKIIOUEHUU percuma «Aem» nepexnouamenimu percumos paoo-
mbl HACOCO8 HA IUUEBOIl NAHENU WKAPA YNPAGIeHUA GUPMYATbHBLIL PEXHCUM PAdOmbl HACOCA YCMAHABIU-
eaemcs 6 nonodxcenue «Aem».

Ilpu evikniouenuu pexicuma padomuvl KOMRIEKCA GbIKAIOUAMENEM HA TUWEE0I naHeau wKapa eup-
MYanbHbll pedcum padomosl Komniaekca agmomamuuecku omxaiouaemcs. Ilpu noemopnom eéxknouenuu
pedxicuma Ha TUYesoll NaHeau WKaApa ynpasieHus UPMyanibHOl PelNcUm aemoMamuieckKu yCmanaeiuea-
emcs 6 nonodcenue «Brn».

8.2. Pexxum pamnbl

VYrpagneHue MIaBHbIM IIyCKOM M OCTaHOBOM Ka)I0r0 Hacoca IMpPH UX TECTUPOBAHUHU B PYYHOM pEXKUME
ot 114 npoussBoaurcsa u3 MeHro Pammbl. Pesxum pamiiel O3BOJISIET IPOrPaMMUPOBATh ONTUMAJIbHBIC IIApAMET-
PBI ITycKa HaCOCOB IIPU UX PETYIMPOBAHUM B OCHOBHOM pEXHME pabOThl, a TAaKXKE MapaMeTphbl pekuMa «AB-
TOMO/XBAT».

MeHto paMnoBOro Mmycka npeAcTaBieHo Ha puc. 3.3.
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MapameTp >>  ABTONoaxBaT |BbibpaTth

Hacoc »> 9 NycK cTon

<Hasaa Pamna 99.99

Puc. 8.3. Mento PammnioBoro mycka HacocoB

[Tepexon k MEHIO TPOU3BOAUTCS O€3 Mapoiisi AOCTYMa Ha)KaTHEeM KIAaBHINN «PekuM pamMmbl» MEHIO
VYnpasnenue komisiekcoM (puc. 8.1).

JJ1s1 paMnmoBoro mycka Hacoca Heo0X0AUMO:

1) BriOpath MOpSIKOBBIM HOMEp Hacoca M3 YHCIAa WHIUIUPYEMBIX HACOCOB B cTpoke «Bki». B ciy-
qae, eclid TepekitouaTelib «PexxumM» BEIOpaHHOTO HAcOCa HAXOAWTCS B TIOJOKEHUU «ABT.», a €0 CHMBOJ HE
MHAUIMpYyeTcs B cTpoke «Bru» skpana meHio PammoBoro mycka, He00X0AMMO B MEHIO YTpaBJeHHs Hacoca-
MU (puc. 8.2) YCTAaHOBHUTH PEXKHUM BBHIOPAHHOTO HACcOCa «ABT», WM MOCIEIOBATEIFHO YCTAHOBUThH MIEPEKITIO-
yarenb «Pe:kum» 3TOro Hacoca B nonoxeHue «0», 3aTemM — «ABT», IPOU3BEIS TEM CaMbIM COPOC BUPTYyallb-
HOT'O OTKJIIOYEHUSI Hacoca U3 PeXrUMa aBTOMaTHUYECKOTO PETYIUPOBAHUS.

2) OmnpeaenuTs peXUM MEPEKITIOUYEHUS HacOoca K CETH U3 COCTOsTHUS BpauleHus. Jiig aToro nocnenona-
TENbHBIM KacaHueM kjaBuiu «[lapamerp» yCTaHOBUTH B CTEKE MHJIMKAIIMU BEpXHEN CTPOKU MEHIO «CeThb».
Kacanuewm knaBumm «BbiOpaTh» ycTaHOBUTH (YHKIMIO MEPEKIIIOUEHHUS K CETH MUTAIOLIEro HanpsbkeHus. [lpu
aKTUBHOM QyHKmu nmoa nHaukaueit «[1Y» uanuuupyercs «CeTb».

3) OnpenenuTh pa3peuieHue pexuMa «ABTomoaxsar». JlJIst 3TOro mocjaegoBaTebHbIM KacaHUEM Kila-
Bulin «IlapameTrp» yCTaHOBUTH B CTEKE WHJMKAIIMM BEPXHEH CTPOKM MEHIO «ABTOmOAXBaT». KacaHuem
KJIaBUIIH «BhIOpaTh» TOOUTHCS HHAUKAIIN «ABTOTIOIXBAT» B HUKHEN CTPOKE MEHIO.

AxTuBuU3aIus GyHKIIMU BO3MOXKHA TOJIBKO MPU aKTUBHOU PyHKIMH «CeTb».

4) Kocnytbcs («HaxaTh») knaBuin «Ilyck» MeHI0, Mpyu 3TOM MPOU3BOJIUTCS IUIaBHBIN IMyCK Hacoca OT
ITY. Taiimep «Pammna» B mpaBoM HMXKHEM YIIIy MPOM3BOJUT OTCUET BPeMEHHU Iycka. Taiimep mycka paboTo-
CIOCOOEH TOJIBKO MPHU aKTUBHON (QyHKIINU «CeTh».

[Ipu paszpelieHny NEpeKIFOUeHHS K CeTH MUTAIOLIEro HAIPSKEHUs MOCJE 3aBEPIICHHs MycKa Hacoca B
TEUYEHHE BPEMEHU pamimbl (mporpamMmmupyercsi B MeHio TaiiMepsl 2 —Pamma nepekimtodyeHus ceth, puc. 4.111)
MIPOU3BOJUTCS €T0 MEPEKITIOUEHUE K CETU MUTAIOLIEr0 HANPSHKEHUs. Y CIIOBHE pa3pelleH s MycKa Hacoca: va-
cToTa nuTtarouiero HanpsbkeHus 114 paBHa 3a1aHHOM YacTOTE BpallCHUS.

[Tpu 3anperieHny paMIoOBOroO Mycka HacOC MPoaoIDKaeT padorats ot [TY.

st octaHoBa Hacoca, padoTaIIEro B pe;xuMe paMIioBOro mycka, Heo0Xoaumo:

1) ITocnenoBaTeIbHBIM Ha)KaTHEM KJIABUIIIHA «—» BBEIOpATh paboTaroNuii HACOC;

2) Haxxatp kHONIKY «CTON» BRIOPAaHHOT'O Hacoca.

B tom ciyqae, ecniu Hacoc pabotain ot [TY 6e3 aktuBuzanuu GyHKun «CeTb», TPOU3BOIUTCS IIIABHBIN
OCTAHOB HAcOCa IO paMIie.

[Ipu pabore Hacoca OT ceTu 0e3 aKTUBU3AIMH PEKUMA «ATOMOIAXBAT» MMPOU3BOIUTCS MPSIMOE OTKIIIO-
YEHUE ITOr0 HACOCa.

[Ipu akTuBHM3anMK PYHKIHH «ABTOMOAXBAT>» IPOU3BOJUTCS OTKIIFOUECHUE DIIEKTPOJIBUTATENSI HACOCA OT
CeTH MUTAIOIIEr0 HANpPSIKEHUS] U «IIOAXBAaT» ATOrO JIBUraTelss mpeoOpa3zoBaTesieM 4acTOT B COCTOSIHMM Bpa-
uieHust. OyHKIUS peaan3yeTcsl B peKuMe aBTOMAaTUYECKOI0 PEryIupoBaHusl PU 0TKA3€ HACOC, PETyIUPYyEMO-
ro [T4, u mogkmouenun [T Ha 0uH U3 HACOCOB, padOTAIOMIUX B PEKUME IMTOCTOSTHHON TPOU3BOIUTEILHOCTH.

[Tpu aktuBHOM QyHKIMH «CeTh» BO3MOXEH MOOYEPEAHbIN myck HacocoB oT ITY ¢ mocnenyromum nepe-
KJIFOYEHHEM K CETH IUTAIOLIEr0 HAMPSKEHHUS.

Jns vHaMKanuu napaMeTpoB Harpys3ku, a TakyKe MOKa3aHWW aT4YMKOB JABJICHUS U3 MEHIO «PaMIioBbIi
IMYCK HACOCOB» BO3MOXKHBI Mepexoibl kK MeHto [1Y n natumkmu.
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s nepexona B MeHto unaukanuu [TY (puc. 7.15) Heooxoaumo B cteke «IlapameTp >>» mocienoBa-
TEeITLHBIM Ha)KAaTHEM KJIAaBHUINK yCcTaHOBUTH 3HaueHue «IIU». B menro Munukanus mapamerpos 1Y mpu ak-
TUBHOM PEXUME PaMIIOBOT0 MycKa MHAUIUPYETCS:

-TeKylllasg 4acToTa nuTaroiiero HanpspkeHus T4, '

-MoMmeHT Bpamenus 114, %;

-Harpyska [14, %;

-Harpy3ka I14, A;

-3aJJaHHas YaCTOTA BPAILEHUS B PEKUME PaMIIbI.

VYipasineHue napameTpamu:

-3aJJaHHas YaCTOTA BPAILEHUS B PEKUME PaMIIbI.

YacrtoTa BpalieHusl MOXKET OBITh 3a/1aHa CIISAYIOIUM 00pa3oMm:

1) JIuckpeTHO: MOCIEI0BATEIbHBIM KOPOTKOIEPUOJNYECKUM HAKATHEM Ha KIABUILY «+» (YBEJH-

YUTh) WU «-» (YMEHBLINTH). MI3MEHEHNE 4acTOTHI TP KaX10M HaXXKaTUH MPOUCXOAUT Ha BenuuuHy 0,1

'

2) HempepbIBHO: Ha)kaTUEM U yACP)KUBAHHEM B T€UCHHE BpeMeHU Oojiee | CeKyHIbI KIABUIIHU «+» (yBe-

JINYUTh) WIH «-» (YMEHbIIUTH). [Ipy 3TOM "yacToTa M3MEHAETCS HEMPEPHIBHO C IEPEMEHHON CKOPOCTHIO:

YeM JI0JIbIIE YIep:KaHUE, TEM BBILIE CKOPOCTh U3MEHEHHUS 3aJaHHOM YaCTOTHI.

3) IIpsmas 3anuch: MpU KaCaHWU MHAMKATOPA 3aJaHHON YacTOThI MPOU3BOAUTCS BBI30B MEHIO BBOJIA

napameTpoB (puc. 4.1), B KOTOPOM MPOU3BOAUTCS 3amuch Tpedyemoro 3HaueHus. [locie 3aBepuieHHs

3allMCH HaXXaTh KJIaBully «BBoa».

IIpn naxatum knaBumm «< Hazan» mento Mupukanus napamerpos IIY B pexnme pammnoBoro mycka
MPOU3BOAUTCA BO3BPAT B MEHIO PaMmoBOro mycka HacocoB (puc. 3.2).

Jlis mepexona B MEHIO MHAMKAIMH MMOKa3aHUM naT4ukoB (puc. 2.11) Heo0XoauMo mociie[oBaTeIbHbIM
HaxkatueM knaBuiu «[lapamerp >>» meHo PammnoBelil myck (puc. 3.2) B CTeKe mapaMeTpa YCTaHOBUTD 3HaUe-
HUE «JlaTunku», mociue 4yero Haxarth KiIaBuIly «BriopaTh».

Bo3Bpar u3 MEHIO MHIMKALIMU TOKa3aHUI JaTYUKOB IIPU NEpexoe U3 MeHio Pamma npousBoauTcs B Me-
Hio Pamna.

9. IlporpaMmmMupoBaHue KoMILJIeKCA

9.1. KoopauHaThbl NIporpaMMHUpPOBaHMsI

[IporpamMMupoBaHye KOMILJIEKCA OCYIIECTBISAETCS MO CIEAYIOINUM I'PyNaM OIpeIesIFoIMNX ITapaMeT-
pPOB (KOOpAMHATAM NPOrPaAMMHUPOBAHMS):

1. CtpykTypa

2. [Tapametpsbl

3. Pexxumbl paboThI

CrpyKTypa KOMIUIEKCa ONpeieieHa CXeMOM paboThl JaTYMKOB, CIIOCOOOM YepeOBAHNS HACOCOB; HAJIU-
YHEeM TECTOBOTO PEXXHMMa HACOCOB; Pa3pelIeHUEM ITyCKa 110 YacTOTe; HAIUYMeM U GyHKLUEH nporpaMMupye-
MBIX BXOJ/I0B, HA3HAYEHUEM U COCTABOM PabOYMX IPYII HACOCOB.

[TapameTpsl KOMIUIEKCA ONPEEIICHBI CIICAYIONIMMU 3HAYSHUSIMHU: YCTaBKaMH CTaOMIM3HPYEMOro mapa-
MeTpa; ypoBHAMH KomaH «Ilyck» n «Ctom»; TaiiMmepaMu Imycka 1 OCTaHOBA HaCOCOB, TAMMEPAMU COCTOSHUS
MarucTpajiey, TaiMepoM 4epeoBaHus; IpeAeslaMy TaTYuKOB, Tapamerpamu U npenenamu [IW/I-perynaropa,
Taiimepamu (pUIBTPOB, TAMEPaMHU IPOTrPAMMHUPYEMBIX BXOJOB.

[IporpammupoBanue 3HaUSHHs TapaMeTpa MPOU3BOIUTCS JTHOO0 MOCIEI0BATEIbHBIM HaXKaTHEM COOTBET-
CTBYIOLIEH KJIaBHILY dKpaHa, TM00 Ha)kaTUEM Ha MIOBEPXHOCTh dKpaHa MajiblieM B 00JaCTH U300pakeHUs IIpo-
rpamMMmupyemMoro napamerpa. Ilpu sTom nosiisieTcst MeHio BBoja napamerpa (puc. 9.1 a).

BBox mapameTpa npoU3BOAUTCS MOCIEAOBATEIBHBIM HAXKATHEM Ha KJIABUILIM dKpaHa MeHIo (puc. 9.1 a).
PaznenuTenbHblil 3HAK MEXKAY LETIBIM U JPOOHBIM 3HAYEHUEM — «TOYKa». J[Isl «cTUpaHus» BBEJCHHBIX CHM-
BOJIOB HEOOXOJJMMO MOCIIEA0BATENBHO HAXKUMATh KIIABUIILY «<—>».

JInst BBOZIA 3aITMCAHHOTO B CTPOKE TMapaMeTpa 3HAYCHUS — HaXKaTh KiaBHIly ««» («BBom»). Ilocie 3amu-
CH mapaMeTpa MPOU3BOIUTCS BO3BPAT K HCXOAHOMY MEHIO.

Jlnis BBIXO/1a M3 MEHIO BBOJIa MIapamMeTpa ¢ OTKa30M OT €ro BBOja HE0OX0MMO HaxaTh kiaBuiny «ESC»
MeHto win kiraBumy «ESC» BYK.
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BeeanTte naponb

0

Puc. 9.1. MeHnto BBOa: a) mapameTpa, 0) mapos

PexuMbl paboThl KOMITIEKCA OTPEACISIFOTCS: PEKUMOM PETYIIMPOBAHUS 110 YCTaBKaM, peKUMaMu (DyHK-
IIMOHAIBHOTO pe3epBa MpeoOdpa3oBaTeNs YaCTOThI U TaTUUKOB.

9.2. llporpammupoBanue. CTPyKTypa KOMILJIEKCa

Jnist mporpaMMUpOBaHUs CTPYKTYPhI KOMIUIEKca Heo0XoauMo B MeHto nepexoaa (puc. 1.3) HaxkaTh Kia-
Bunry «CTpyKTypa KoMIieKkca». B ToM cirydae, ecii apoiib JOCTyIa MEPBOTO YPOBHS HE BBEJICH (IIPU €r0
OTJIMYUM OT HYJIEBOTO 3HAYEHUS), CUCTEMa 3alpalldBaeT BBOJ MApOJs, MPU 3TOM MPOU3BOJUTCA MEPEXO] K
MeHIo puc. 9.1 0).

[Tocne BBoaa nmaposs nosiBisiercst MmeHto CTpyktypa (puc. 9.2).

W3 MeHI0 BO3MOXHBI TIEPEXO/bl K IKpaHaM MEHIO MPOTPaMMHPOBAHUS CTPYKTYPHI KOMILJIEKCA PETyIu-

poBaHus.
or - KonuyectBo | Pabouyne
PYKTYP HacoCoB rpynnel

Hacoc - Mporpam

Har4uku HOKen BX0Abl

KoHTponb DaT4mkmn Tepmo
KM noToKa OATUMKM

YnpaeneHue
KnanaHom

<Hazag

Puc. 9.2. Mento CtpykTypa KoMILIeKca
Brixon u3 MeHI0 B MeHIo nepexojia— HakatueM kiaBuii «< Ha3zam» , B okpan [1aBHOE MEHIO — HaXKa-
treM kiaBuim «ESC» BYK
9.2.1. lIporpamMupyemMbie BXOAbI
CrtpyKkTypa ¥ apamMeTpsl JOMOJHUTEIBHBIX HH()OPMAITMOHHBIX IIH(PPOBBIX BXOIOB KOHTPOJISI COCTOSTHUS

HacocoB 3ajatoTcs B MeHIo [Iporpammupyemsbie BXosl (puc. 9.3 a).
MporpamMMupyemMsle BXOAbl HACOCOB

CocToadue OTKa3-pasMblKaHWe| >3

Teton, m:c 99:99 | Tnyck, m:c 99:99

DYHKLMK HaT4yvK NnoToKa b

T nosap, pasMblkaHu1e, ¢ 89

Taimephbl 99,99 |ccce
T nosap, 3ambIKaHue, ¢ 89

< Hasag
a) 0)
Puc. 9.3. Mento [IporpaMmmupyemblie BXOAbI
B MeHio nporpaMMupyroTcs:
1) Tun konTakTa curHammzauuu — OTkaI04YeHo / OTka3 — pa3mbikanue (OTka3z dopmupyercs npu
pa3MbIKaHUW KOHTakTa aatuuka) / OTka3 — 3ambikanue (OTka3 GopmMupyercs NMpu 3aMbIKaHUU KOHTaKTa
JIaT4YnKa);
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2) 3HaueHue Taiimepa, onpezensionero Bpemsa GopmupoBanus otkasza 0....999,99 cexynnsl. [Iporpam-
MHpOBaHUE TaliMepa MpOou3BOANTCS kKacaHueM skpaHa bYK B oOmactu ero 3HaueHUs MajgblieM WA CTHIIYCOM.
IIpu 3TOM noOsIBIIIETCSA MEHIO BBOJA (prc.9.1 a), B KOTOPOM 110 IPUHLIUITY KaJIbKYJIATOpPA 3alIUChIBAETCS 3HAYE-
Hue napametpa. [locne HaxkaTus kinaBuim «BBoa» MeHIO — BO3BpaT K UCXOJHOMY MEHIO.

3) ¢yHKUMS TPOrpaMMHUPYEMOro BXO0Ja, KOTopas OyJeT oIpeleleHa B CTPOKE MHIUKAIMM OTKAa30B
['maBHOTO MEHIO (puc. 6.1), B ApXHUBEe OTKa30B CHCTEMBI ympaBieHHs (puc.7.3), a Takke B apXWBE OTKA30B
KaxkJ10ro Hacoca (puc. 6.2):

- HeT (yHKIMI1 — BXOJ/I HE AKTHUBEH;

- TEPMOJIaTYHK;

- JaTYMK MOTOKA.

dopMHpOBaHUE OTKa3a KaXJI0TO HAcoca MO COCTOSHHUIO €ro BXoAa (OpMHUPYETCsl TOJIBKO Mpu padoTe
aToro Hacoca. COpoc 0TKa3a — MpH BHIKIIFOYCHUH HACOCA WU TIPH Mojade KomaHael O6mumii copoc.

Oynkius «Kontpoas KM» obecrieunBaeT KOHTPOJIb CpabaThIBaHUs MarHUTHBIX IycKaTelel (KOHTaK-
TOPOB MAarHUTHBIX) ISl CBOEBPEMEHHOTO OTKJIIOUCHUs (YHKIMHA yIpaBieHUs HacocoM mpu oTkaze KM u
MOJIKIIIOYEHUH CJIEIYIOLIETO M0 MPUOPHUTETY UCIPABHOTO M pa3pelIeHHOro g padoTel Hacoca. Bpems ¢op-
MHUpOBaAHUS OTKa3a 1o HecpabareiBannio KM mporpammupyercst B MeHto Hanaaka u coctaBnsieT 3,4 CEKyHIbI
(ycTaBKa IPOU3BOIUTEIS).

Oynknus KoHTpossi KM MokeT ObITh OTKITIOUEHA HAKaTHUEM Ha KiaBuiy Bxi /Boikn .

Brixon B meHio «CTpykTypa» — HakaTueM kinaBuinn «< Hazaa», B okpan [1aBHOE MEHIO — Ha)KaTHeM
kiapuimm «ESC» BYK. Tlepexon B MeHI0 mporpaMMHUpyeMoro Bxoja Komruiekca (puc. 9.3 06) — HakaTtuem
knaBuiy «/lamee >».

B Menro mporpammupyeMoro Bxoja Komiuiekca (puc. 9.3 6) mporpaMMupyeTcs:

-coctosinue konTakTa curnaia Jucrtanuuonusiii ITYCK / CTOIL: 3ambikanue / Pa3MbIkaHue;

-3Ha4YeHue TaimMepoB Tcton u Tryck IMCTAaHIIMOHHOTO CUTHANA;

-3HadYeHue TaiMepa Tmoxap 3ambikanue — sl GOPMUPOBAHUS KOMAHIBI TIOXKAP 1O 3aMBIKAIOIIEMY CHT-
Haly;

-3Ha4YeHHEe TaiiMepa Thoxap pa3smblkaHue — JIs (POPMUPOBAHMSI KOMAH/BI MOXKAp MO Pa3MBIKAIOIIEMY
CUTHAIYy.

B pe:xume ynpasiieHus AUCTaHIIMOHHBIN curHai BoinoiHseT Gynkiuio CTOIL, B 1exXypHOM pe:kume
— ITYCK. Curnan ynpasnenus cOpaceiBaeTcst mpu popmupoBanuu koman sl [IOXKAP.

Bosspar B meHto [Iporpammupyembix BXoJ0B HacocoB (puc. 9.3 a) — HaxartueM kiaBuin «<Haszag».
Beixon B MeHI0 «CTpyKTypa» — HaxkaTHeM KiaBHIIU «CTPYKT>», rmepexoa B ['J1aBHOE MEHIO — Ha)kKaTHeM
xiasuin «ESC» BYK.

9.2.2. PaGoune rpynnbl HACOCOB

[IporpammupoBanue CTpYKTYphI U TapaMeTPOB pabOUYUX IPYI HACOCOB IPOM3BOAUTCS B MeHIO Paboune
rpynmnsl. [lepexon kK MEHIO MPOU3BOAMTCS HakatheM KiaBuiiu «PaGoume rpynmel» mMeHio CTpyKTypa KOM-
miekca (puc. 9.2).

Memnto Pabouue rpynmsl, CTpyKTypa, HapaMeTphl IpeICcTaBiIeHo Ha puc.9.4 a, 6.

A) CrpykTtypa pado4ux rpynmn

B mento Crpykrypa pabouux rpynn (puc. 9.4 a) mpou3BOAUTCS IPOrpaMMUPOBaHKE

1. HacocoB, Ha3HauaeMbIX B OJIHY U3 IPYII: OCHOBHAs (3eeHbli 1BeT) / Pe3epBHast (KeNThIN LBET).

2. IlepBoro Hacoca B K01 rpymime.

3. Iopsinka paGoTel rpymil (OnpeaenseTcs rpymnmna, OT KOTOPO HaunHaeTcs padoTa HaCOCOB).

4. Iopsaka cmensl rpynm: CmeHa «3anpemena / be3 octanoBa HacocoB / C ocTaHOBOM HacocoB /
ITocsie ocTaHOBa HACOCOB».

CwMmena «3anpeneHa»: yepeoBaHue TPy He OyAeT MPOU3BOAUTHCS HU MPH KaKuX YCIOBUsX. B creke
MHIVKAIUU (HUXKHSS CTPOKA) MOSBIsETCS HAANUCh « CMeHa 3anpeuienar.

CmeHa «be3 ocTaHOBa HACOCOB»: IIPHU MOSABJICHUU IPU3HAKA CMEHBI I'PYII Ka)Abl NOCIEAYIOLIUI
Hacoc OyJIeT 3almycKaThCs TOJIBKO M3 COCTaBa cieayroleil rpynmbl. Hacockl rpymnmbl, 0T KOTOPOI IPOUCXOAUT
NEPEKIII0YeHNE Ha JPYTYIO TPYIy, OyAyT MOcae10BaTeIbHO OTKIIOYATHCS B PEKUME KOMMYTAIIMM HAacOCOB.
Taxum 0Opa3zom, cMeHa TPYII MOXET ObITh BHITIOJHEHA 6e3 ocTaHOBa HacocoB. COCTOsTHUE CTeKa WHIMKALUU
IIPY MOSBIICHUY NMPU3HAKa CMEHBI Tpyni: «be3 ocmanosa» (B TeueHue 4,8. CEKyHI).
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MapaMeTpbl cMeHbl paGouux rpymnn

Data, yncno.mecaL 99.99

PeaepBn

BpemMs, Yackl: MMHYTbI % :
P10 (o ([ |

HapaboTka, yachl 9999

nacec> 1 2 3 4 5 ¢ JA0 cMeHbl, Yackl

CmeHa rpynn | Mocne ocTaHoBa Hacocos! | Hacockl J Peseps> ﬂ

Croco6 PyuHoii pexim || CmenuT [JTTYCK pe3epBHbIX Hacos>

<Hasag I%Vrl"iapameTpr <Hazan
a) 0)
Puc.9.4. Mento PaGouue rpymnrbl

Cmena «C 0CTaHOBOM HACOCOB»: TIPU TMOSBICHUU MPHU3HAKA CMEHBI TPYII TMPOU3BOIUTCS OCTAHOB
HacocoB. [locie ocTaHOBa Bcex HAaCOCOB MPOM3BOAMTCS IMYCK MEPBOr0 Hacoca cienyrollei rpynmnsl. B creke
WHVKAIIH PU TOSIBIICHUU TIPU3HAKA CMEHBI TPy — «C 0CTaHOBOM».

5. Cnoco6a cmensl rpym: «I1o Hapa6orke / [1o nate / PyuHoii peskum».

Crnioco6 cmennl «Ilo HapadoTKe» — mepuoIUYecKas cMEHa TPYII MO MCTEYEHUH MPOTrpaMMHUPYEMON
HapaOOTKH TPYIIBI TPU pabOTE XOTS ObI OAHOTO HACOCA ATOU TPYIIIIHI.

Crnioco6 cmensb! «Ilo 1aTe» — cMeHa pabouuX TPy MPOUCXOIUT TOJIBKO OAHMH pa3 — B IpOrpaMMUpye-
MBI JCHh MeCsIa U BpeMs (J4ackl, MUHYTHI). [[JIst ciemyromieli CMeHbI TPy HEOOXOAUMO BHOBb IIPOU3BECTU
MPOrpaMMHUPOBAHUE JAThl, TNOO U3MEHUTH CIOCOO CMEHBI TPYII.

Crioco6 cmeHbl «Py4Hoii peskuM» — CMEHA TPYII MPOU3BOIUTCS TOJLKO B py4HOM pexume. Jliis 3Toro
He0o0X0IMMO MpH paboTe WK OCTAHOBE HACOCOB HAXKaTh KIaBUILY «CMEHHTh».

6. VcnomHuTEeNbHBIN peructp cMeHsl rpymi: «CMeHa pa3pemena /CMmena 3anpenneHa». [Ipu mosemue-
HUU TPU3HAKa OCTAaHOBA B CTEKOBOM pEXMME (TMepeMEeHHas MHAWKALWS) MOSIBISETCS JOMOJHUTENbHAS HH-
dbopmarus o peanuzyemom criocode: «Ilocie ocranoBa / be3 ocranoBa / C ocTaHOBOM».

IIporpamMupoBaHne HACOCOB IPyINN

Jlist Ha3HAYEHUS HACOCOB PE3EPBHOM TPYNIBI B TeUCHHE | CEKYHIBI yIEP>KUBATh B HAXKATOM IOJIOXKE-
HUU CHUMBOJI Hacoca pe3epBHOM rpymnmbl. [losBieHue >KeaToro CMMBOJIA Hacoca O3HAa4yaeT, YTO ATOT HAcoc
Ha3HAYEH B PE3EPBHYIO TPYIIY.

B tom ciyuae, ecnu Hacoc He paspelieH s padoThl B aBTOMAaTHYECKOM pEXHME, €r0 CUMBOJ HE OyJeT
WHIUIPOBATHCS B MEHIO paOOYHX TPYIIIL.

Ha puc 9.5. npuBenen npumMep nporpaMMHpOBaHUS CTPYKTYpBI IPYII: OCHOBHAas rpymmna 1, 3, 6 Hacochl;
pe3epBHas rpymmna — 2,4 HacoChl; 5-if Hacoc 3amperieH AJisi padoThl B aBTOMAaTHYECKOM PEKUME.

ITopsaiok HacOCOB: MEPBBI HACOC B OCHOBHOM rpyImie — Hacoc 1, mepBblid HACOC B PE3EPBHON rpynme —
Hacoc 4.

[Topsiok BkITOUEHUS TPYIII: NIepBasi rpyIa — OCHOBHAsI; BTOpasi Tpymmna — pe3epBHasl.

PeaepeH

2| il

Puc. 9.5. [Ipumep nporpaMMHpPOBAaHUS CTPYKTYPBI TPYIIIT
Ilopsinok Hacoca B rpynme
Jlnist Ha3Ha4YeHHUs IEPBOTO HACOCa B KAXJIOW IpymIe, OT KOTOPOro HauMHAeTcs paboTa IpyIbl, He00Xo-
JUMO TIOCTIEIOBAaTENbHO HAXKMMAaTh KJIaBUITYy «1 Hacoc» Ui KakaoW rpynmsl. [Ipu 3TOM mocnenoBaTenbHO
MOJT KaX/IbIM pa3pelIeHHbIM JIIsl paOOThl HACOCOM T'PYMIIBI OyAE€T UHAWLIUPOBATHCS MOPSIKOBBI HOMEP 3TOTO
Hacoca, cuuTas oT nepsoro. Hammune nHaekca 03Ha4aeT, YTO HACOC Ha3HAYEH IIEPBBIM B TPYIIIIE.
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ITopsinok padoThl rpynn

[TopsinkoBeIii HOMEp BKJIOYEHHUS Tpynnbl (1 Wiy 2) MHAUUUPYETCA MOJ HAa3BAHUEM TPYIIbl U UMEET
1BeT rpynmsl. Jj1 cMeHbl HOMepa IPYIIbI Iiepe/1 BKIOYSHUEM KOMIUIEKCca B pab0Ty HE0OX0AUMO:

- TIOCTIEIOBATENbHBIM Ha)KaTHeM KJaBUIIM «CMeHa rpynm» BbIOpaTh 000U MOPSAOK CMEHbI, KpOME
«3ampenieHa». [Ipu 3ToM nosiBisiercs kiaapuma «Cnocod» 1 CTeK MHIUKAIMK CII0co0a CMEHBI TPYIIIT;

- TIOCJIeIOBATEIIbHBIM Ha)kaTheM KJIaBHITH «Cmocod» BHIOpATh PYYHOU CITOCOO CMEHBI TPYIII, IPH 3TOM
nosiBisieTcs kiaBuia «CMeHUTb»;

- TIOCJIeI0OBATENIbHBIM Ha)xkaTHeM KiaBUIIU «CMeHHUTb» OIpeleanTh TpeOyeMblil mopsoK Havasa pabo-
THI TPYIIIL.

ITopsanox cmensl rpynn. [TocnenoBarenbHbIM HaxkaTHeM KiaBuild «CMeHa Ipynm» ONPENEIUuTb OJUH
U3 MOPAIKOB UX CMeHbI: «3anpemena / be3 ocranoBa HacocoB / C octanoBom HacocoB / Ilocie ocTtanoBa
HaCoCoOB».

Cnoco0 cMeHBbI rpynn

ITocnenoBareabHBIM HaXKaTHEM KiIaBUIINn «Cmoco0» Ha3HAUYNThL OAMH U3 criocobos: «Ilocie ocranosa /
Bbe3 ocranoBa / C ocTaHOBOM».

Pyunas cMmena pabouux rpynm MOKET MPOU3BOJIUTHCS KaK MPH OCTAHOBE, TaK M MpU paboTe HACOCOB.
Jlnst pydHOU CMeHbI paboduX rpymi He0OX0AUMO:

1. Onpenenuth nopsaok cMmeHsl rpynm: «be3 ocranoBa HacocoB / C octanoBoM HacocoB / Ilocae

0CTAHOBA HACOCOB» — KiIaBHIIeH «CMeHa IPyNm».

2. Kunapumei «Cnoco6» BRIOpAaTh pydHOH CITOCOO CMEHBI TpyNi «PyUuHOi peskum».

3. KnaBumeit «CMEHMTb» U3MEHUTH MOPSAAOK TPYII, KOHTPOJIUPYS UX CMEHY MO0 M3MEHEHHIO MOps-

KOBOTO HOMEpa IpyIIl, a TAaK)Ke MOSBIEHUIO COOTBETCTBYIOIIECH WHINKAIIMU B HHJKHEM CTEKE MEHIO.

B menro [Tapamerpsl pabounx rpynm (puc. 4.4 6) Tpou3BOJUTCS IPOTPAMMHUPOBAHHE:

b) [IapamerpoB paGounx rpynmn

1. nst cioco6a cmensl padounx rpynin «Ilo gate»

- YUCJIa U Mecsilla CMEHbI padoyuX rpym;

- YaCOB M MUHYT CMEHbI pabo4uX TPyl

2. JIns nuknmaHOM cMeHbl pabouux rpynn «Ilo HapadoTke» - HapaOOTKa B yacax J0 CMEHBI IPYII B
dbopmate 9999 yvacos.

3. MakcumabHO pa3pelnieHHoe AJsi paoThl KOJIMYECTBO HACOCOB B Kaxknoi rpynme. [Ipu n3mene-
HUU KOJIMYECTBA HACOCOB B rpynne B MeHI0 CTpyKTypsl rpymi (puc. 4.4 a) MaKkCUMaJIbHOE KOJIMYECTBO HACO-
COB aBTOMATHUYECKU OMpPEIENseTcs MO KOJUYECTBY HACOCOB JJisl Kaxkaou rpymmel. [lpu mporpammupoBaHuu
KoJM4yecTBa HacocoB B MeHIo [lapameTpsl pabounx rpynn (puc. 4.4 6) MakCUMaaIbHOE KOJIWYECTBO HACOCOB
Ka)KJOW TPYMIBI MOXET ObITh yMEHbIIEHO. B paboTe 0IHOBPEMEHHO MOXET HAaXOJIUTHCS TOJBKO 3alporpam-
MHPOBAHHOE KOJINYECTBO HACOCOB.

4. Pazpemienne / 3anpenieHue mycka pe3epBHbIX HacocoB. JlaHHas QyHKIMSA 0OecreynBaeT MycK J10-
MOJTHUTEIBHBIX HACOCOB TPYIIIBI, HAXOAIIEHCS B pe3epBe, IPU OTKa3e HACOCOB paboTaroleil rpynmsl B TOM
cllydae, KOrjia KOJM4eCTBO OJIHOBPEMEHHO PabO0TAaIOIIUX HACOCOB IPYIIBI MEHEE 3alpOorpaMMHUPOBAHHOTO KO-
JIMYECTBA MIPHU OTCYTCTBUU MCIIPABHBIX U Pa3pELICHHBIX JJIs pabOTHl HACOCOB B 3TOM IpyIIIIE.

Wuaukanus MEHIO: KOJIMYECTBO YacoB JI0 CMEHBI pabouux rpymil mpu crocode cmensl [1o HapaboTtke: Jlo
CMEHBI, YaChl.

[Tpu Ha3HaUeHMHU HAcoca B OAHY U3 TPYII U MOCIEAYIOLIEM €r0 OTKIIIOUEHUHU PEeKMMa aBTOMAaTUYECKOTO
yIpaBieHUs MepekiitouareneM pexknuma 3toro Hacoca «Hacoc: Pyun — 0 — ABT» Win 3anpeiieHuy pexuma oT
9KpaHa MEHIO «YNpaBjeHHe HacocaMu» (puc. 3.2) NpPUHAIIEKHOCTh K OJHOM M3 TPYII COXpaHAETCS IpU
MMOBTOPHOM BKJIIOUEHUU Hacoca.

[Ipu 3anpemieH BCeEX HACOCOB OJHOM M3 TPYIII I aBTOMAaTHUECKOIO YIpaBJIEHUs 3Ta IPyIIa aBTo-
MAaTHUYE€CKH UCKIIFOYAETCs U3 YepEOBaHMs, a APYroM rpymnrme (OCHOBHOW WJIM PE3E€PBHOM) aBTOMATUYECKH TIPH-
CBAMBAETCS MEPBbII IPUOPUTET YEPEIOBAHUS.

[Ipu paboTte KaXa0r0 Hacoca ero CUMBOJI B MeHIO CTpyKTypbl rpymi (puc. 4.5) BBIACISIETCS MOJIEM Ce-
poro nBera.

[Ipu pabote ¢ pabounMu TpynmnamMu Ha SKpaHe [ TaBHOTO MEHIO B CTEKE COCTOSTHUN KOMIJIEKCca Torepe-
MeHHO nHaumpyercs «I'pynnsl HacocoB _ OcHoBHas (Pe3epBHasi) rpynna».
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Boixon B MeHIo CTpyKTypa — HakaTHeM kiaBuiin «< Ha3zan», B skpan [ 1aBHOE MEHIO — Ha)KaTHEM KJia-
Bul «<ESC» BYK.

9.2.3. KotmuecTBO HACOCOB

[IporpamMMupoBaHye KOJIMYECTBA HACOCOB, PAa3pPEIICHHBIX JJIs pabOThl B OCHOBHOM M (DYHKIIMOHAJIbHBIX
peXHMMax KOMIUIEKCa, Tpou3BoauTcs B MeHIo KonnuectBo Hacocos (puc. 9.6).

MeHt1o0 no3BoJsieT B 0000I1IEHHOM BUJIE TPOrPaMMHUPOBATh KOJUYECTBO HACOCOB, OMPEEIIAIONIee CTPYK-
Typy KOMILIEKCA B Pa3IMYHbIX (DYHKIIMOHAIBHBIX PEKUMaX.

[IporpamMMupoBaHue KOJUYECTBA HACOCOB B MEHIO puc. 9.6 nybmupyeT mporpaMMUpOBaHuE OT JPYTHX
HKPaHOB MEHIO:

Maxkcumym B padore: ['1aBHOE MeHIO (puc. 6.1);

Pe3eps I1Y: Pexxum QpyHkumoHaiapHOro pesepsa (puc.9.25);

Pe3epB natuuka: Pexxum QpyHkimonaiabHoro pesepna (puc. 9.25).

I'pynnsi OcHoBHasi, Pe3epBHas: [Tapamerpsl cMeHbl pabounx rpymni (puc. 9.4 6);

Hacocs! B pexume ITOXKAP (puc. 9.6).

[IporpammupoBaHue KOJIMYeCTBa HACOCOB MPOM3BOAUTCS KacaHueM skpaHa bYK B obmactu mporpam-
MHPYEMOT0 3HaYEHUs, IIPY 3TOM MOSBISAETCA MEHIO BBoJIa rapamerpa (puc. 9.1a). [locne 3anucu napamerpa u
HaXkaTusl KJIaBuIu «BBoa» Mpon3BoaUTCS BO3BpAT K HCXOJHOMY MEHIO.

Konu4ecTBo HAacoCOB
Makcumym B paBoTe

Pesepe: M4 9 | gatumka

YepenoeaHue

Mpynnel; OcHoBHaA

PesepBHan

MOXAP

Puc. 9.6 Mento KonnuectBo HacocoB

Brixox u3 mento KonnyectBo HacocoB B MeHI0O CTpyKTypa — HakatueM KiaBuiu «< Ha3zaa», B skpaH
I'maBHOE MeHIO — HaxkaTueM knaBuim «ESC» BYK.

9.2.4. CTpykTypa u napaMmeTphbl 1aTYHKOB

[IporpamMMupoBanre mapaMeTpoOB MOJKIIOYAEMBIX AHAOTOBBIX JATYUKOB IABJICHUS TPOU3BOIUTCS B
MeHo JlaTuuku (puc.9.7 a, 0).

Jlns mepexofa x dkpany MeHio JlaTuyuku B okpane MeHio CTPYKTypa KOMILJIEKCa HEOOX0IMMO HaXKaTh
kinaBuiy «/Jdatumku». [lepexon Kk MEHIO aHAJIOrOBOTO JaTyMKa 2 JJisl HACTPOMKHM €ro mapameTpoB W3 MEHIO
naTauka 1 1 Ha000POT: Mepexoa K MEHIO aHAJIOTOBOTO JaTurKa | U3 MEHIO JaTuyuKa 2 OCYIIECTBISETCS HaXa-

tuem knaBumu Jdatumk 1 (JaTtumk 2). Homep gatumka COOTBETCTBYET €ro HOMEPY Ha KJIEMMHOM KOJIOJKE
mkada yrnpaBieHHs.
Datumk 1 Oatumk 2

Mpeg. uamep. Bap 99.99 || Cxema>  [Mpea. namep. Bap 99.99 || Cuema>

Kopp.Hus, Bap -99.99 Kopp.Hns, Bap -99.99
P1 P1
Kopp.sepx, Bap -99.99 Kopp.eepx, Bap - 99.99

Bbixoa aatuvka .. 20 mA Bbixoa gatumka | .. 20 mA

Oatuuk 2= Oatuuk 1=
a) 0)
Puc.9.7. Menio «JlaTunku»
B skpanax mento (puc. 9.7 a, 6) mporpaMMUpyIOTCst
1. «IIpea. uamep. bap» - npeaen usmMepeHus: 1aTIYMKOB AaBieHus. [Ipu ycTaHOBKe B HAOPHYIO Maru-
CTpajb JaT4MKa HEOOX0oAUMO mpenen ero uMepenuit. [Ipu paborte ¢ qByms naTyvkaMu M3MEHEHHE Mpejaena
M3MEPEHUS OJIHOTO U3 HUX MPUBOAMUT K U3MEHEHHIO IIpe/ieia APYroro JaTIrKa.
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Buumanue. Cucmema npedycmampueaem ycmaHo8Ky 0amuuKko8 0aeieHus ¢ 00UHAKOBbIMU npeode-
J1aMu U3MepeHusl.

2. «Kopp Hu3. bap» u «Kopp Bepx. bap» - koppekiusi mokazaHuii COOTBETCTBEHHO HIKHEU U BEPX-
Hel TOYKHM rpaduka TeKymen yctaBku «P1». JlaHHBINM mapaMeTp MO3BOJISET CKOPPEKTUPOBATH MTOKAa3aHUs JaT-
YUKa ¥ IPUBECTH UX B COOTBETCTBUE C MOKA3aHUSIMU 3TAJTOHHOrO MaHoMmeTpa. Koppekuus npousBoautcs pas-
JIENIbHO JIJIS1 KaXKA0T0 AaTYuKa.

3. «Bbixoa gatunka 0...20 MA / 4...20 MA» - BEIOOp XapaKTePUCTHKHU JaTYUKA JIJIS OTCUETa MOKa3a-
HUS «HYJs» (cM. puc. 4.4, n. 4.4.). Beixon u3 3xpana «Jlatunku» B «MeHI0 HHAUKAIUN» OCYIIECTBIISCTCS
HaxarueMm knaBum «ESC»

4. «Cxema natuukon: P1/ P2/ P1-P2/ P2-P1/P1,P2/ P2,P1». IIpu nmociaenoBaTeIbHOM Ha)KaTUX Ha
kiaBuiry «CxeMa» MPOU3BOAUTCS MTPOTPAMMUPOBAHNUE CXEMBI pa0OTHI ¢ JaTunKaMu faBieHus. [Iporpammu-
pOBaHME CXeMbI Pa0OTHI C JaTYUKAMH BO3MOXHO TOJIBKO IIPU BBIKIIOYEHUH PEKUMa PabOTHI U MOJIHOM OCTa-
HOBE HACOCOB BO M30€XaHNE HEKOPPEKTHOIN paOOThI CUCTEMBI.

3aiaHue pexxuma 1aTYMKOB BO3MOXKHO TOJIBKO MPH pa3pelieHrnd PeryaIupoBaHus Mo JTaBICHHUIO (MEHIO
Hananxa). [Ipu 3anpemennn pexxuMa peryiupoBaHus U UCIOJIb30BaHUE KOMIUIEKCA PErYIUPOBAHUS TOJIBKO B
peXHUME MOKapOTYILIEHUS BO H30eKaHNe OIIMOOK BO3MOXKHBI TOJIBKO cxeMbl noakmouenus P1/ P2/ P1,P2/
P2,P1.

[Ipenynpexnaromas Haanuch «ToJbKO NpH BBIK/IIOYeHHOM PexumMe» MosBiIsieTCs MPH MOMBITKE U3-
MEHUTH CXEMY JaTYUKOB IMPHU BKIFOYCHHOM PEKUME aBTOMATUYECKOTO PEryIUpOBaHUSI.

Brixon u3 meHro Jlatunku B MeHIO CTpyKkTypa — HakatueM kiaBuin «< Haszan», B skpaH ['maBHOE Me-
HI0 — HaxkaTueM kinasuim «ESC» BYK.

9.3 YcraBka pexuma [IOKAP

[Ipu ncnonp30BaHUM YCTAaHOBKU MOKAPOTYIIEHUSI B PEXKUME MOAACPHKAHUS 3aJaHHOTO JIaBJICHHUS /10 10-
crymieHus komanibl [IOJKAP Bo3MokHO 3aanue oTaenbHoN yeTaBku Juis pesxkuma [TOXKAP.

[Tpu BbIOGOpEe cxembl natunkoB P1-P2 / P2-P1 (mo pa3HocTH naBieHUi) Ui pekuMa peryJmpoBaHUs B
cinydae nocryrmieHus: komanasl [IOJKAP cructema aBTOMaTHYECKH NMEPEXOAUT K YIPABICHHIO 1O JaT4uKy P1 ¢
pesepBupoBanuem natuukom P2 (P1, P2).

s pexuma [TIOJKAP ycraBka nporpammupyercst B MeHro Hamop pexxuma [TOXKAP (puc. 9.8) nepexon
K KOTOpoMy IIpou3BoauTcs U3 MeHro nepexoza (puc. 6.3) Haxatuem kiiasumm «Hamop pex. IIOJKAP».

Hanop B pexume MNOMKAP

99.99 bap

Puc.9.8. Mento Hamnop B pexxume ITOXKAP

B mento npousBoautes nporpammupoBanue ycraBku s pexkuma [TOXKAP. Knasuma Pazpemuts / 3a-
MPETUTH BBOJ aKTUBU3UPYET PEKUM 3alUCH YCTABKU Npu nocTyriueHnu komanasl [IOXKAP. Tlpu 3anpemennn
BBOJIa 3aJlaHHas yCTaBKa 10 jnaBieHuto 1 pexkuma [IOXKAP Oyner mognepkuBaThcsi Ha YpOBHE pekuMa pe-
TyJUpOBaHUS JaBICHUSI.

[Tpu 3ampeleHUN pexuma peryJupoBaHUs MO JaBJICHUIO (YCTaHOBKA MCIOJIB3YETCS TOJIBKO B PEKHUME
MOKapOTYILIEHNUs) WK 3allpellleHuy BBOJa YCTaBKU MPH Nepexojie B MeHI0 VHANKauu 3aJaHHasl yCTaBKa aB-
TOMAaTHUYECKH 3alUChIBaeTCs Kak ycraBka pexuma [IOXKAP 3a uckirouenuem ciydast peryJiMpoBaHusi O pas-
HOCTH JaBJICHUN B PEKHMME MOBBILICHUS 1aBICHUS.

Brixon B I'maBHOe MeHIo — kinaBuiiel «<Hazamg» mwin «Esc».

9.4. IlporpammupoBanue. [lapamerpbl KoMILJIEKca

Jnis mporpaMMHpOBaHUS IapaMeTpoB KOMIUIEKCa HeoOXOoIMMo B MeHIO mepexoaa (puc. 6.3) HaxaTb
knasuiny «Ilapamerper» u nepeiitu kK MeHto [lapamerpsl (puc. 9.9).
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| ng-
MapameTpbil perynsTop OenbTta

Mpacbrkun Tanmepbl Talmepbl
AaBneHWA HacocoE | MarMcTpanu

YcTaBku Hata,

QUNbTPbI

nponpopL,. BpemA

YeToOMUMB.

<Hazan

Puc. 9.9. Menro [TapameTtpsl

N3 mento [TapameTpsl HakaTHEM KJIABUII MPOU3BOJUTCA MEPEXO]T B CIAECAYIOIINE MEHIO:

- [IN/] — perynsitop — UHAMKALMSA U TporpammupoBanue napamerpoB [11]] - perynupoBanus;

- JlenpTa — MHAMKAIMSA U TPOTPaMMHUPOBaHUE YPOBHEH MTyCKa U OCTaHOBA HACOCOB;

- 'paduku gaBneHuit — MHOUKALKS U IPOrpaMMUpPOBaHKE MApaMETPOB U CTPYKTYpbI rpaduKOB JaBiie-
HUI;

- YcTaBKU IPOMOPIUOHATIBHOTO PErYIMPOBAaHUS — UHJIUKALMSA U [IPOrPAMMUPOBAHMS YCTABOK PEKHMMa
MPONOPIUOHAIBHOTO PETYJIUPOBAHUS;

- TaliMepbl HACOCOB — MHAUKAIUA U IPOrPAMMHUPOBAHKUE TaUMEPOB MyCKa U OCTAaHOBA HACOCOB B OCHOB-
HOM U PE3EPBHOM PEKUMAX;

- TaliMepbl MarucTpaiv — MHIUKALKS U POrPaMMUPOBAHUE TAMMEPOB KOHTPOJIS COCTOSIHUS MOIAI0IIEN
Y HaIllOPHOW MarucTpalu;

-OUIbTPHl — WHIWKAIMSA U TPOrPAaMMHUPOBAHHE TapameTpoB (GuIbTpoB AaTumkoB, [TM]J[-perymnsTopa,
YCTaBKH PETYJIUPOBAHUS;

- YCTOMUMBOCTh — MHAMKAIMS U IPOTPAMMUPOBAHKE [TapaMeTPOB YCTOMYUBOCTH PETYIUPOBAHMUS;

- Jlata, BpeMsi — HHAMKALKS U IPOTPaMMUPOBAHKE JaThl U BPEMEHU.

Brixon u3 mento Ilapamerpsl B MeHio nepexona — HaxkathueMm kiaBuiid «< Hazam», B skpan ['1aBHOE
MeHIo — HakaTueMm kinauiu «ESC» BYK.

9.4.1. INI-peryasiTop

IIporpammuposanue napamerpos [I1/] - perynuposanus npousBoaurcs B MeHto I /]-peryisarop.
[Tepexon k MeHIO MPOU3BOAUTCS OT 3kpaHa MeHio [lapamerpsr (puc. 9.9) naxxaruem knaBumu «IHAJ-

peryasTop». MeHto nporpamMmMmupoBanus napametpos 11 ]J[-perynsatopa npencrasiens! Ha puc 9.10.
MWL -perynaTop, napaMeTpbl NA-perynaTop, npeaensi
Hopma

knp% 999l Tue 99 [Tac 9 HwxHuiA npenen Bxoaa  99.99
Macwra6 ML 99.9 BepxHwii npegen exoaa 99 .99
99 9.99 HwxHui Nnpegen Boixoga, My 99.9

BepxHui npegen Boixoga,lly 99.9
ABTOHAcTpoWKa >> | ABTOHACTpPOWKA

< Hasan Danee » < Hasag HDanee >

Puc. 9.10. Mento [11/]-perynsarop, napaMmeTpsl, Mpeaesl

Ha skpane menio IIU/I-peryasitop, mapaMeTpsl Uisl MPOrPaMMHUPOBAHUS IOCTYIHBI CIEAYIOIINE Ta-
pameTpsl:

«Knp,% » - k03 UIeHT TpONOPLUHUOHATBHOCTH — BIMAET Ha CKOPOCTh M3MEHEHUS MPOLIecca PEryin-
poBanus. OnpenensieT (B %) 3Haue€HHE BBIXOJHOTO CHTHAJA, IPUCYTCTBYIOIIee Ha Bxozae [N ]I-perynsropa co
3HAKOM «-». UeM Ooubllie AaHHBINH KOA(D(PHUIMEHT, TeM MeajeHHee MPOUCXOIUT IMPOIECC PeryaupoBaHUs
(ymeHbllIeHre cymMmMapHoro BxoaHoro curnana [I1/[-perynsropa).

3navyenue Knp uzmepsercs: B MpoLEHTax 3Ha4eHUsI 001aCTH PEryIMpOBaHUs, ONPEACIIEMO pa3HOCTHIO
BEPXHETr0 W HIDKHETO 3HAYCHHUH JIMMHUTA BXOMHOTrO curHana. Macmrab BBona — 0,1% . Hanpumep: 3HaueHme
046.4 cootBetcTBYeT 46,4 % 001aCTH pEryTUPOBAHHUSL.
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«TH,c» - HHTETrpabHast COCTABIIAIONIAS — COACPIKUT B ceOe HAKOIUIEHHYIO OIINOKY PeryIupoBaHMs, KO-
TOpasi MO3BOJISIET JOOUTHCS MAKCUMAIbHOM TOYHOCTH MOJepXaHHUs ycTaBKW. [Ipu 3ToM yem BbIllle MHTE-
rpajbHasl COCTaBJIAONIAs, TEM MEHBIIE CKOPOCTb U3MEHEHUS TEKYILIEro 3HAUEHUS NapaMeTpa OTHOCHUTEIBHO
ycTaBku. BenmnunHa usmepsercs B cekyHnax. Macmrab Boaa — 1 ¢. Hampumep, 3nauenue 004 cooTBETCTBYET
4,0 cexkyHaM.

«Tn,e» - quddepeHnnanbHas COCTaBIAIONIAs — ONPEAEseT PeaklM0 CUCTEMbl Ha U3MEHEHUE perysiu-
pyemoro mapamerpa u 00ecreurnBaeT JOCTH)KEHUE 3aJaHHOTO 3HaYeHUs Mapamerpa 0e3 mepeperyaupoBaHms.
UYewm Bbinie nuddepeHuaibias cOCTaBIAONMIAs, TEM HIKE IpeeN JOMYCTUMOM CKOPOCTH U3MEHEHUS Pery-
JUpyeMoro napamerpa. Benuunna usmepsieTcs B cekyHaax. Macmrad BBoga — 1 ¢. Hampumep, 3nauenue 01
cootBeTcTByeT 1,0 cekyHe.

«Macwraé IIU/I» - mapamerp uuppoBOro aJanTUBHOTO (GHIBTPA, 00ECHEUMBAIOIIETO YCTOWYUBOCTD
¢dbyakunonupoBanus [IW]I-perynsropa BoO BceM auarna3oHe W3MEHEHHS peryaupyeMoro mapamerpa. Uem
6onpme Macmrab [THM/], Tem BbIe ckopocTh u3MeHeHus Boixoaa [T /[-perynstopa u TemM, COOTBETCTBEHHO,
MEHBIIIE YCTOWYMBOCTD MTPOLIECCa PEryINpPOBaHNUS;

IIpn ymenpmenun napamerpa «Macmrtad ITAJI» cHuxaercs OBICTpOACHCTBUE PETYIUPOBAHUS, TPU
3TOM YCTOMYMBOCTH IPOLIECCA TOBBIIIAECTCS.

«[Iar 4acToThI» (TONBKO IS PEKUMA «CO CPE3OM YACTOTHI») — CTYNEHb YaCTOTHI, ONPEACIAIONIAs
camxenune yactotel [IU]I-perynsaropa ¢ marom [TU/[-perynupoBanus npu Prek > (P3ag+ A koHTpoJIn);

«/lesibTa KOHTPOJISI» (TOJBKO Ui PEXHMMA «CO CPE30M YacTOThI») - BEIMYMHA IpeBblieHUs (Prek —
P3anx), oT KOTOpOI HAUMHACTCS CHUKEHUE YaCTOTHI /10 BHITIOJHEHUS ycinoBus Prek <P3a.

PexuMm «cpe3a 4acToThl» akTUBU3UpYeTcs B MeHIo Hanmanku (2-if ypoBeHb AOCTYyIa) U o0ecreunBaeTr 60-
Jiee MATKOE, HO MEHee TUHAMUYHOE PETYJINPOBAHHUE.

B mento I /I-peryasitop, npeaeis (puc. 9.10):

- HWKHUU npenen BxoAa (0T JaTyrKa JaBJICHHS);

- BEpXHUH mpefel BxoJa (paBeH Npeeily U3MEPEHHUS).

[Ipn nporpaMMupoOBaHNM NPEEIOB U3MEPEHUM AATYNKOB HUKHUN MpPEea BX0Aa aBTOMaTUYECKN YCTa-
HABJIMBAETCSl paBHBIM HYJIIO, BEPXHUN — IIpEJeNy U3MEpPeHUH JaTuukoB. [Ipu nporpaMMupoBaHuu OT 3KpaHa
MeHIo (puc. 9.10) 3Tu mapaMeTpsl MOTYT OBITh U3MEHEHBI.

- HIDKHHMM peJien BhIX0/a paBeH MUHUMalIbHOU BbixoaHOM yactote [IN/I-perynsropa (18 I'n);

- BEpXHHUU MPEJIeNT BHIX0/1a paBEH MakCUMabHOU BeixoaHoU yactote [T1/[-perynstopa (50 I'm).

Ha skpane mento «IIM/I-perynsiTtop, ypoBHH CHTHAJIOB» (puc. 9.11) nmporpaMMupyroTcs YpOBHH KO-

Manua [TYCK u CTOII no wacrore BeixogHoro curnana [IU/[-perynstopa.
MO -perynatop, ypoBHWU CUTHANOE

YacToTa curHana, My 99.9

HenbTa curHana Bepx, 'y 99.9

DenbTa curHana Hus, My, 99.9

YacToTa curHana sepxHAA, [y 99.9

YacToTa cMrHana HuxHAA, My 99.9

Puc. 9.11. Mento [11]] — perynsitop, ypOBHH CUTHAJIOB
[Tepexon mexny skpanamu MeHio [IM]I-perymnsitopa mpou3BoauTCs ¢ nMoMolbio kiaBum «< Hazam»,
«/lanee >». Bo3Bpar B ' maBHOe MeHI0 — HaxkaTtueM kiaBuin «ESC».
Ha skpane «ITHU/I-peryasitop, napamMmeTpbl» 101 HaAMUChi0 «CTaTyc» 0TOOpakaeTcsl TEKyIee COCTOo-
suue [IN]] — perynsaropa (tabnuia 2).

Tab6muna 2
Ne | CooOmienune CocTosiHUE peryasTopa JlelicTBusl
1 | Hopma Hopwmanbnas padota [11 JI-perynsropa
2 | IIporr. aBToH. | IIponcxoaut npoiecc aBTOHACTPONKH
4 | Pabora Hopwmanbnas padota [11 JI-perynsropa
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5 | Usm.ycraBku | IIponecc usmeHeHMs 3a4aHHOTO 3HAYECHHUSI
(ycTaBKm)
6 | UHT. BBILIE HHTterpanbHas COCTABIIAIONIAs BBIIIEC 3HAYCHUN | YMEHBIIUTH TH
JUISl IPOLIECCA PETYITUPOBAHMSL.
7 | AT, HUXKE. HuTerpanbHas cOCTaBISIONIAs HUKE 3HAUCHUN VBenmuuuth Tu
JUISl IPOLIECCA PETYITMPOBAHMSL.
8 | Her Bbruncn. | PexxuM may3sl BeunuciieHud. IHTerpagbHas u [IpousBectu nepesamyck
muddepeHnmanpHas cocrapistonie ue Berauc- | [IW]] - perynsatopa oTkioue-
JSFOTCS HHEM U BKJIIOUYEHUEM PEXHMMaA
paboOThHI WM TUTAHUS
9 | IIpow. 3a 3Ha4YeHUs! BBIXOIHOW BEJIMUMHBI 32 MpeeIaMu YBeIM4YUTh MPONOPIIMOHANB-
npen. TMI0JIOCHI MPOMOPUMOHAIIBHON COCTABIISIIOLLICH. HYIO COCTaBJISIONIYIO PB
10 | Hecoots. map. | OmmOka 3anvcu mapameTpoB aBTOHACTPONKH Heo6xoaumo nepezanucaTh
MU -perymuposanus. [TN/I-perynstop paboTaer | mapameTpbl aBTOHACTPOHKH
0e3 aBTOHACTPOUKH (aBTOTIOHUHT).
11 | PB=0 [IponopunonanbHas cocrasisomas passa 0 3anucarb 3HaYEHUE MPOIIOP-
I[IAOHAJILHON COCTAaBJISAIONIEH
PB oTM4HBIM OT HYJIS.
12 | Bxox. auam. HenpaBunbsHO onpeneneHa BXogHas 00J1acTh Onpenenuth BXOJHYIO BEJU-
JlaTyrKa yuHy B napamerpax IIM/I-
peryasTopa - npenessl u3Me-
nenuit (0...100%)
13 | Berxon. auan. | HenmpaBmibHO onpeenieHa 00J1acTh H3MEHEHUS OnpenenuTh BEIXOJHYIO Be-
BBIXOJHOI'O CUTHAaja nu4yuHy B nmapamerpax IIA/I-
peryasTopa - nmpenessl u3Me-
Henuii (18...50 I'u, unu ap.)
14 | Makc. uH- WHTerpanbHasi COCTaBIIAIONIAs TOCTUTAEeT Ooee | YMEHbIINUTh 3HaUeHHE Tu
Terp. 100 c . [TN/I-peryasTop HE MOXKET OTpadaThIBaTh
3HAYEHUE UHTETPAIbHON COCTABJISIIOIICH.
15 | Ommoka aBT. | OmuOKa aBTO HACTPOIKHU BekTOpa aapeca. Bek- | HeoOxoaumo mporpaMMHO
TOP MPEBBIIAET PE3YyAbTUPYIOIIMI apec B 3Ha- | Mepe3anucarb BEKTOP aBTO-
YEHUU [IEPEMEHHON HaCTPOUKHU
16 | Ycr. 3a npen. | BeiOpanHas ycTaBka HAXOJUTCS HU)KE HIDKHETO | VISMEHUTH YCTaBKY WM TIpe-
npezesia U3MEHEHUsI BXOJHOW BEJTMYUHBI WU JeJbl U3BMEHEHUS BXOTHOM
BBIIIIE BEPXHETO Mpe/eina M3MEHEHHS BXOIHOM BEJINYUHBI
BEJINYMHBI
17 | Ommbka OmnbKa aBTO HaCTPOMKH, BbI3BaHHAs ommOKkol | [lepe3amycTuTh KOHTpOIIIED
BBIY.II. BbIuMciIeHus napametrpoB [IW/[-perymnsatopa BBIKJIFOUEHHEM U BKIIFOUEHHU-
€M IUTaHUsA
18 | [llym Bxoma | lllym BxomgHoro curraia 6onee 5% obnactu ero | YcraHoBuTh GuibTp. st cu-
U3MEHEHUS CTEM PETyJIHPOBAHUS J1aBIIE-
HHUS — PACIIUPUTEITbHBIN
MeMOpaHHBIH 6ak

Bxitouenne pekuma aBTOHACTPONKU MPOM3BOAUTCA INMpH pabOTAIOIMX HAcocaX HakaThue KIIABUIIM
«ABTOHACTpONKa» . BriItoueHHne pexuMa MHAMLIMPYET NOSIBICHUE HAANNCH «ABTOHACTP» I0CJE KJIABHUILN
«ABTOHACTpOlKa». B pexuMe aBTOHACTPOWKHM CUCTEMA PETYIMPOBAHMS aBTOMATHYECKH OMPENEAT mapa-
metpsl [TU/]-perynupoBanus ans BeiOpanHoro macuraba [TU/1.

[Tepexon mexnay skpanamu MeHto [T ]I-perynstopa npou3BoauTcs HaxaTueM KiaBuil «Jlajgee >», me-
pexon B 00paTHOM HarpaBlIeHMH — HaKaTueM KinaBuil «< Hazag».

Bo3sspart B MeHro [1apametpsl (puc. 9.9) npousBoanrtesa u3 MeHro [Iua-perynarop, napamMmeTpsl HaxXaTuem
xiaBuim «< Hazan», a takke [IM/]-perynsarop, ypOBHU CUTHAJIOB HA)KaTUEM KIIABUILU «Jlajiee >».
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Bosspar B ['maBHoe mMeHio u3 moboro menio 1M — perynstopa mpou3BOIUTCS Ha)KaTHEM KIIABUIIH
«ESC» BYK.
®usnueckoe 3HaueHue napamerpos [I1/[-perynsatopa IpUMEHUTENBHO K IIEPEXOJHOMY IIPOLIECCY U3ME-

HEHHUsI pEryJaupyeMoro rnapaMerpa noka3aso Ha puc.9.12.
P

Kup| [P3an

Tu

T
Tn = Tu/4 - muddepernunansHas cocTaBIAOMIAs

Puc. 9.12. 3nauenus napamerpon [11/I-perynstopa

Bnusaue xospdunmentos Hactpoiiku TN/l — perynsatopa Ha Hpouecchl peryJnpoBaHus MOKa3aHO Ha
puc. 9.13.

P P‘
A Kip- VNt Ty - CTVIIKOM BEJVIK
Psan Psan
Ty - crvIKoM Mart
HopmarbHoe 3HaveHve Hopwvarbtoe 3xaverre
Kip - cmimkom  Bermk
> >
Bwsirre koodduimerra Kop T Brstame koodipurmenra Tu T
!
T~ koMMt
Pxan
HopvarsHoe 3Haderve
T~ KoM BeTIK
>

Bwsive kooddewerra T T

Puc.9.13. Bnusaue koadduuuentos [T1]] - perynastTopa Ha mapaMeTpbl IEPEX0IHBIX MPOLECCOB

9.4.2 Ypouu komaua ITYCK / CTOII

[IporpammupoBanue ypoBHer hopmupoBanus koman «Ilyck» /«CTom» i BKIIOYEHUS U OTKJIFOUEHUS
JOTIOJTHUTEIBHBIX HACOCOB MPOU3BOIUTCS B MEHIO «/leabTa» (puc. 9.14). [lepexon B MEHIO MPOU3BOAUTCA U3
MeHto [lapamerpsl (puc. 9.9) HaxaTtnem kiaBuy «/leabra».

B MmeHnro [lenbra mporpaMmupyroTcs 3HaueHus «Jlenmbra BBEpX», «JlenbTa BHU3» ISl U PEIECUHOTO pe-
kH1Ma QyHKIIMOHAIBHOTO pe3epBa. Macmtal nporpammupoBanust — 0,01 Gap.

Jlnis mporpaMMupoBaHMs MapaMeTpa HEOOXOJMMO KOCHYThCS MalbleM (CTUIYCOM) 3TOrO 3HAa4eHUs B

MOSIBUBIIIEMCST MEHIO BBoza (puc. 9.1) BBeCTH 3HAYCHHE Mapamerpa, MOCIe Yero HakaTh KIABUINY «d»
(«BBOa»).
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OenbTa BBEpX, Bap

OCHOBHOW peXxuM Pe3epBHbIA peXum

99.99 Ljzlieje)

OenbTa BHU3, Bap
OCHOBHOW peXXMM  PelepBHBIA peXxXum

99.99 99.99

< Hazapg

Puc.9.14. Menro JlenbTa

Brixon u3 mento napameTpsl B MeHIO [lapamerpsl — HaxkaTtueM knaBuid «< Hazan», B skpan ['maBHOe
MeHIo — HakaTreM KiaBuii «ESC» BYK.

9.4.3. I'paduku 1aBjieHU# AJI51 pesKMMa peryJIupoBaHusi

MeHro npeaHa3HaYeHo A IpOorpaMMUpPOBaHUS TapaMeTpoB rpadukoB AaBieHuid. PaboTa mo rpadpukam
BO3MOKHA TOJIBKO B PEKHUME perynupoBaHus AasieHud. [lepexoa B MeHIo npousBoautcs usz meHto [lapamer-
psl (puc. 9.9) naxxaruem knasuiu «I'papuxmu». Mento ['paduku nasnenuii. [lapamerps! rpaduxos, koamue-
CTBO YCTaBOK IpeACTaBiieHO Ha puc. 9.15 a, 6.

B MmeHro I'paguku naBiaeHnid, mapaMeTpbl IIPOrpaMMUPYETCS BPEMs BKIIOUEHUs Ka)KIOM yCTABKU B
dbopmarte yackl, MUHYTHI, a TaK)Ke 3HaueHue (0ap), Kakmoi ycraBku. [IporpaMMmupoBaHne MPOU3BOIUTCS IS
IBYX rpaukoB — pabounx M BBIXOAHBIX JHEH. B kaxxpom rpaduke 6 ycTaBok.

[Ipn mporpaMMupoBaHHU HYJIEBOTO 3HAYEHHUS YCTABKHU IO JABJIEHUIO JUISl TOUKM rpaduka 3Ta ycTaBKa
Oy/eT UITHOPUPOBATHCA.

F'pad.pabouero pua pad.esixopgHoro pHa
Yac, mun P, Bap Yac, mun P, Bap

.99.99 99.99 1.99.89 99.99
.99.99 99.99 2.99.89 99.89
.99.99 99.99 3.99.89 99.99

Mopapok ebinond  KonuuecTeo ycraBok
Mupg Brp Cpp Yme Mm Cy6 Bek

-|l9 999999
N E

K
2 E

Hegensn

-

.99.99 99.99 4.99.89 99.99
.99.99 9999 5.99.89 99.99
.99.99 99.99 6.99.89 99.99

9
9
9

ONFOR SRS
el | el [ iel | de
S8 FONESAES

< Haszag |¥Ynpaenenne |K-po ycrapox=> <Hazap Dens Bund/'Pab

a) 0)
Puc. 9.15. Mento ['paduku naBnenuit
a) mapaMeTpsl rpaduKoB; 0) KOJTUYECTBO YCTABOK

[Ipu BBOJIE OAMHAKOBOTO BPEMEHH ISl IBYX YCTABOK BTOpasi M3 BBEACHHBIX YCTaBOK OOHYISETCS C 00-
HYJIEHUEM BPEMEHU €€ BBIOIHEHHUS.

Bpems 00.00 siBisieTcst pa3penieHHbIM 1 BBoa U Oyzaet cootBeTcTBoBaTh 00 wacam 00 MuHyTaMm.

[IporpamMMupoBaHye KOJIMYECTBA BBITOJIHAEMBIX YCTaBOK AJI KaXKI0TO JHS U3 YEThIpeX Heaemb (epuos
IPOrpaMMHUPOBAHUS) TPOU3BOAUTCS B MeHIO I'paduku naBneHui, konuyecTBo ycTaBok (puc. 5.11 6). Ilepexon
B MEHIO MPOM3BOAUTCA HakaTtueM kiaBuiln «K-Bo ycraBok» meHio ['paduku nasienuii, mapameTpsl rpadu-
KoB (puc. 9.15 a).

B mento KosinvecTBo yeTaBoK IporpaMMupyeTcst:

- KOJTMYECTBO BBIMOJIHIEMBIX yCTaBOK Tpaduka s KaKaoro AHS Henenu. KacaHmem koimuvecTBa ycra-
BOK JIJIsl BEBIOpAHHOTO JHS HAa SKpaHe MEHIO BbI3BaTh MEHIO BBoja (puc. 9.1) M mpou3BeCTH BBOJ KOJMYECTBA
ycTaBoK. BBoJ KOoNMUecTBa yCTaBOK MPOU3BOIUTCS O€3 COBMEILIEHHS CTPETIOK HEACTH U JHS;

- TIPUHAJIC)KHOCTh rpadka BEIOPAHHOTO JHS K TpadukaM pabounMx WM BBIXOAHBIX THEH. [[ns sToro
MoCIeI0BaTebHBIM HakaTueM KiaBuiin «Hemenas» BEIOpaTh COOTBETCTBYIOIIYIO HEJENI0 YCTAHOBKOW TOPH-
30HTAJILHOM CTPENKU (Ha pHUC. — IepBasi Helews), MOCIeI0BaTeIbHBIM Ha)KaTuEM KJIaBUIIHN «/leHb» ycTaHO-
BUTH BEPTUKAJIBHYIO CTPENIKY MOJ CTOJIOIOM BBEIOpAaHHOTO JTHS (Ha pUC. — OHEENbHUK). HaxaTrem KiaBuInu
«Bbix/Pad» BeiOpaTh HeoOXxoaumblid rpaduk. [Ipu BeIOOpe rpaduka BBIXOJHBIX JTHEH KOJUYECTBO YCTAaBOK
BBIJICTISICTCS 3€JICHBIM IIBETOM;

- TIOPSIIOK BBIMOJIHEHUS HEAETU BBOJOM B OKHE MOpsIKa Heaenu cooTBercTBytomiero yucna 0...9. Ilpu
BBOJIc 3HadYcHHs «0» HelenbHBINH IpadUK yCTAaBOK BBIMONHATHCA HE OyneT. Ilopsaok BBIMOTHEHUS HENENb —
nocyeaoBarenbHo 1...9.
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[Ipu BEIMOTHEHUH HEAETHHOTO TpadrKa YCTAaBOK MOPSAKOBBIA HOMED BBIIOJIHEHHOW HEIENH, 32 HCKITIO-
YEeHUEM CaMOW BEPXHEW HEIeNN WM TaK Ha3bIBaeMOW «0a30Boii», 00HymseTcs. [Ipu aToM Bce mocieayromue
HOMEpa HeJeNb CMELIAI0TCS Ha €IMHUILY B CTOPOHY UX yMeHbleHus. [lociie BhIMOTHEHUs BCEro NporpaMMH-
pyeMoro mMuKJa AJIs MOCISAYIONMIET0 BEIMOTHEHUS OCTaeTCs «0a30Basi» HEeIsl.

[Tpu BBOME mOpsAKOBBIX HOMEpOB Henenb 0_0_4 cucremy ympaBlieHUs OyAET BBITIOTHSATH TPapuKU s
Henenb B nocienosareiibHocTH: bazosas_ Baszosas _ BasoBas 4.

B mporiecce BoImonHeHUsT TPaUKOB YCTABOK MOCHE BHITOTHEHUS IPaQUKOB TOW MM WHOW HEACIH BO3-
MOKHO TIPOTPAaMMHPOBAHHE €€ TTOPSIKOBOTO HOMEPA, a TAKXKE MEePENPOrpaMMHUPOBAHHUS TTOPSIIKOBOTO HOMEPA
J11000H HeAEIH, 3a UCKII0YEeHeEM 0a30BOH.

Ecnu B mopsiike BBITOTHEHUS HEJEIH CTOUT Iudpa, OTIUYHAS OT HYJISI, 9Ta HEJENs SBISETCS TEKYIIEH.

[Tpu mporpammupoBaHuU KomyecTBa ycTaBoK () 1y1s J1r000TO JHS HEJENH CUCTeMa YyIpaBJieHHs OyneT
BBITIOJTHATH TIOCITIEIHEE BBE/ICHHOE 3HAUEHUE YCTaBKH Kak JiJIsl peskuMa «[1o mocTosiHHO# ycTaBKe».

J1J11 U3MEHEHHUS TIePBOTO MOPSIKOBOTO HOMEpa HeJler He00X0IUMO:

1) BBICTaBUTH HEOOXOIUMBIN MOPSIKOBBIA HOMED;

2) B ciydae, €cliid BbICTaBJICHHBIM HOMEpP COBMAJ C YK€ CYUIECTBYIOLUIUM, 3aMEHUTH CYILIECTBYIOIHUMA Ha
KaKo# — TUO0 IPYroi U BHIMOJIHUTH CHOBA MYHKT 1.

[Tocne BbIMOTHEHUS N — HEAENBHOTO HUKIA (3-, 2-) MOPSAKOBBIE HOMEpA KaXK0i HEeIeNu, ONpeaessito-
ITUE OYEPETHOCTD €€ BBITIOJTHEHHUS, 332 UCKIIFOUeHHEM 0a30BOM, OOHYIISIOTCS.

[Ipn u3MeHeHMM TEKyIIero 3HAa4eHHUs KOJMYECTBAa YCTABOK, HOMEpA HEENM, 3HAYEHUs YCTAaBKU WIIU
BpeMEHHU €€ BBITIOJIHCHHS, a TaK K€ M3MEHECHHMH TEeKyIIero pabodero rpaduka Ha BBIXOJHOW WM HA0OOpPOT,
CHUCTeMa aBTOMATHUYECKH HAWAET yCTaBKY COOTBETCTBYIONIYIO rpaduky. s pydHOro mowmcka HEOOXOAUMO
HakaTh KJaBuIny «HailTi ycTaBKy» B MEHIO «YTIpaBIICHUH rpaduKamMu»

Menio Ynpasaenun rpagukamu (puc. 9.16)

Ynpaepnenue rpadguxamm

OuncTHTE pabouui OyuuleH

OUMCTHTL BLIXOOHOM OuumweH
HononHutenLHan 2
Hepens 4|
BosepaTk

OCHOBHOM Hanm ycraexy
Hepene

<pachukn K-Bo ycTaBok=

Puc. 9.16. Menio Ynpasienue rpadpuxamu

ObecneunBaert:
1) MHauKaIuyio BRIMOIHAEMOM JTOTIOTHUTEILHON Heaenn rpaduka — «J{onmoTHuTeIbHAsT HEIeTs»;
2) H3MeHeHue MOpsAIKA BBIMOMHSAEMOW Henmenw. (s m3MeHeHus Mmopsaka HeoOXOAWMO KOCHYTHCS YHUCIa
JlomonmHuTebHAS HEENs, BbI3BaTh MeHI0 BBOJia TapamMeTpoB (puc. 5.1), mocie 4ero B CTPOKY BBOJA 3aIIUCATh
Tpebyemoe 3HadeHne. HampuMep: BBITIONHSETCS BTOpas Henens u3 4-HeaensHoro nukia. [Ipu BBoae uucna 4
cUCTeMa MePEeXOAUT Ha BhINIoJHEHUE Tpaduka 4-if Henenu oT Tekyuiero AHs. [locie BoimonHeHus rpaduka He-
JIeNN €€ MOPSIIOK OOHYISETCS, a CUCTEMA MEePEXOAUT K rpaduKy CIeIyroIIe Heaeln COOTBETCTBYIOMIEH T0-
PAIKY BBITOJHEHUS.
Pyunoe 0OHOBNIEHHE TEKYIIEH YCTaBKH B COOTBETCTBUHU C BHIOPAHHBIM IpaUKOM AaBIeHUNA. ITO HEOOX0IUMO
B T€X CIIy4asx, KOrJa MPOM3BOJUIOCH N3MEHEHHUS KOJUYECTBA YCTaBOK TEKYILEro JHS, BHOCHINCH U3MEHEHUS
B CaMU YCTaBKHU U BpEMSs MX MEPEKIIOYSHUS, OCYILECTBISIICS MEPEBOJ] TEKYILIET0 BPEMEHHU OIEPaTOPOM Uepe3
TOUKY MepekioueHus ycraBku. [IponsBoautcs HaxkarueM kiaBuinu «HalTu ycraBky» JUIs 3ammycka Bpy4HYIO
aIropuTMa MoUucKa TeKyIIeH yCTaBKH.
3) Ounctky (oOHyneHue) rpadKoB pabOUMX U BBIXOAHBIX qHEH. [ ourcTKH Mr000r0 rpaduka HE0OX0AUMO
KOCHYTBCS M300pakeHUs KIaBUIIH «O4YnCcTUTH padouuii (BLIX0AHOI)». Bo3Je KITaBHIIIN TOSIBISETCS
Haanuch «Quucrkax». [lpu ynepxanuu n300pakeHust KIaBUIIYU («HAXKATUH») B T€UEHHUE 4 CEKYH]] MOSBUTCS
Haanuch «QuunieH», Ipyu TOM BHIOpaHHBIN rpaduk oOHyIseTCS.
Brixon B meHto «I'paduku» - kacanuem kinaBumu «< I'papuku», Bbixoa B MeHIO «KoIW4ecTBO ycTaBOK» -
kacanueM kiaBuiu «K-Bo yeraBok». Boixona B ['maBHOe MeHI0 — HaxkaTtueM kiaBuin «ESC».
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9.4.4. YcTaBKH NPONOPUHOHATBHOIO PeryIupoBaHusA

PexxuM mponopLroHaNbHOTO PETyIUpOBaHUsA OOECIEeYnBaeT y4YeT THAPABIMYECKOrO COMPOTHUBIICHUS
JKHUJKOCTH O CTEHKU TpyOOINpOBOJA, a TAaKXKe THAPABINYECKOTO COMPOTHBIICHUS TPEHUS PA3JIUYHBIX CIIOCB
KuakocTu. J{ns obecrieueHnss PyHKIMOHUPOBAHUS peXuMa Ha sKpaHe MeHio [IpornopuronanbHoe peryiupo-
BaHue (puc. 9.17) nporpaMmupyeTcsi MAKCUMaJIbHOE 1 MUHUMAJIbHOE 3HaYEHHE YCTABKU.

ITepexon B MeHI0 mpou3BoAuTCs u3 MeHIo [lapameTpsl (puc. 5.8) HakaTHeM KJIaBUIIHN «Y CTaBKH MPO-
1101)1) 1 58

[Ipu pabGote xommiekca B pexume [[ponopruoHanbsHOro peryaIupoBaHus U3MEHEHHE YCTaBKU OT DKpaHa
['maBHOTO MEHIO MPUBOIUT K OAHOBPEMEHHOMY YBEIMYECHHIO (IIPU YBEJIWYEHUU YCTaBKH) UJIM YMEHBIUICHUIO
(Tp¥ yMEHBIIEHUHM YCTaBKH) MaKCUMaJIbHOW M MUHMMAJIbHON YCTaBKU MPOMOPIIMOHAIBHOTO PErYJIUPOBAHMUS.
IIpu 3TOM coxpaHseTcsl pa3HOCTb MEXYy MAaKCUMaJIbHOM U MUHMMAJIBHOW YCTaBKOM, Ompe/eseMas Ipu BBO-
ne oT MeHto [IponopiimonansHoe peryiupoBaHue.

[IporpamMmMupoBaHue Kaxa0ro napaMeTpa Mpou3BOAUTCA KaCaHUEM €ro 3Hau€HHUs Ha 3KpaHe MeHto. [lo-

clie TTOSIBJICHUSI MEHIO BBOAA (pHc. 9.1) BBeCTH 3HAUCHHE MTapaMeTpa U HaXKaTh KIABUILY < ».
Boixon u3 menio [IponoprimonansHoe peryiaupoBaHue B MeHIO [lapaMeTphl - KacaHHWEM KIIABUIIH «<

Ha3zan». Brixon B [lmaBHOe MeHIo — HaxkaTtreM KiaBuinu «ESCx».
MponopunoHanbHoe perynupoBaHue

MakcumansHana yeTaeka, 6ap  99.00

MuHuManbHan ycTaska, 6ap 99.99

Puc. 9.17. YcraBku nponopuyuoHaIbHOTO pEryInpOBaHus
9.4.5. Taiimepbl HACOCOB
[IporpamMmMupoBanmii TaiiMepOB ITycKa U OCTaHOBA HACOCOB B OCHOBHOM M PE3EPBHOM pPEXHMMAX PETYIIN-
pOBaHUsA, a TAKXKE B PEKHUME MOKAPOTYIIEHUS TPOU3BOAUTCS B MeHIO Taitmepsl HacocoB (puc. 9.18). Ilepexon
B MEHIO ITpon3BoauTCs U3 MeHto [lapamerpsl (puc. 9.9) HaxxatueMm knaBumu «TaliMepbl HACOCOB».
MeHI0 mporpaMMHUpOBaHUs TAUMEPOB HACOCOB UMEET JIBa DKpPaHa: a) OCHOBHOTO M 0) pe3epBHOTO PEKHU-

MoB. [lepexox U3 01HOTO KpaHa B APYTroi OCYIIECTBIIETCS KacaHWEM KIaBUIIH «/latee >».

Tanmepbl pesepBEHOro peXnuma Tanmepbl 0CHOBHOIO peXuMa
Myck Cton Myck Cton

2H,m:c 99:99  1H,m:c 99:99 2H, m:c 99:99 1H,m:c  99:99
3H,m:c 99:99  2H m:c 99:99 3H,m:c 99:99 2H, m:c 99:99
4H,m:c 99:99  3H,m:c 99:99 | 4H mic 99:99 3H,m:c 99:99
5H,m:c 99:09 4H mc 99:99 | s5H m:c 99:99 4H,m:c  99:99

6H,m:c 99:09 S5H mic 99:99 | 6H,mc 99:99 5H, m:c 99:99
6H. m:c 99:99 6H,m:c 99:99

Beoa T 3ackinaHua Beopa T 3ackinaHuA

Hanee > Oanee >

a) 0)

Puc. 9.18. Mento Taiimepsl HACOCOB
Talimep octaHoBa Hacoca | ompexaensieT BpeMs OCTaHOBa MEPBOr0 BKJKYEHHOro Hacoca. Taiimep
OCTaHOBa Hacoca 3 Juist 3-HACOCHOM CTaHIMU ONpeneNsieT BpeMs «3achlmaHus». (2 — A 2- HaCOCHOM, 4 — aJis
4 — HacocHOU U T.1.). [Ipy nmporpaMMHUpOBaHUY BPEMEHU 3aChIIIaHMS B HIDKHEN CTPOKE SKpaHa MEHIO WHIUIIH-

pyercs Haanuch «T 3acbImaHusI».

[IporpamMmMupoBanue Kaxa0ro TaiiMepa MpOU3BOAUTCS KacaHUEM €ro 3HaueHusl Ha skpaHe MeHto. [locne

MOSIBJICHUS] MEHIO BBOJIa (prc. 9.1) BBECTH 3HAUCHUE MTapaMeTpa, 3aTeM HaXaTh KJIABHUIIY ««»
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[Ipu nporpaMMupoBaHUU TaMEPOB CIEAYET UMETh B BUJY, UTO MPHU KACKAaTHOM IYCKE HACOCOB MYCK
Ka’KI0T0 HACOCA, CYUTAS OT MEPBOro 3aMyleHHOr 0, onpeessieTcsi padoToi TaiiMepa ¢ 3TUM Ke MOPSI/I-
KOBBIM HOMEPOM.

IIpu octaHoBe HacocoB NpU KaxaAoM nosiBjaeHur KoMaHabl CTOII ocTaHOB HACOCOB HAYMHAETCHA OT
nepBoro taiimepa. Hanpumep, eciu npu pabote 2 HacOCOB 3-HACOCHOW CTAHIIUU B CHCTEME MOSBISETCS KO-
manga CTOII, ocranoB 2 Hacoca (1-# BKIIOYEHHBIN U3 2-X paboTaronux) Oy1eT MPOU3BOIUTHCS Yepe3 BpeMs,
onpenensiemoe 1-M taiimepom. Tem He MeHee, «3achlllaHue» - TOIbKO TalitMepoM 3 (i1 3-HACOCHOM CTaHIIUN).

Ncxons U3 cka3aHHOTO BBIINIE, TAIMEPhI MyCKa CIEAYET MPOrpaMMHUPOBAaTh B MOPSIAKE MX BO3pACTAHUS
ot 2 u Beie (Hanpumep, T nmycka 2 = 18¢, T nmycka 3 = 20c, T nycka 4 = 24c u 1.1.). Talimepbl ocTaHOBa Clle-
JyeT IPOrpaMMHUPOBATh TAKKE B MOPSIIKE UX Bo3pacTaHus oT 1 Kk mocneayronmM Hacocam. [Ipu sTom cieayer
MOMHHNTb, YTO TaiiMep 0CTAHOBA, COOTBETCTBYIONIHI KOJHYECTBY HACOCOB CTAHIIMH, BCErIa onpeaeaser
BpeMs «3acbinanus». LI pe3epBHOI0 peKuMa — BPpeMsl peJieiiHOro oTKJIIOYEeHHs NocJeaHero padora-
LIEr0 HACOCA NMPU AKTHUBHOMH (VYHKINHU «3ackinanue». COOTBETCTBYIOIIAA WHAUKAIMA MEHK) ONpeJie-
JISIET 3TO 3HAUYEHHE.

Boixon B mento Taiimepsl HacocoB B MeHIo Ilapamerpsl (puc. 9.9) mpou3BoauTCs KacaHUEM KIIaBUILN
«< Hazan».

Brixon B I'maBHOE MeHIO — HaxkatueM KiaBumu «ESC».

9.4.6. Taiimepbl MarucTpaJeii

[IporpamMmMupoBaHue TaliMEPOB BXOJHOW (IIOJAIOLIEH) U BBIXOJHOM (HANIOpHOW) MarucTpangeil mpou3Bo-

nutcs B MeHIo Taiimepsl Mmaructpanen (puc. 9.19).
TarMepbl BXOAHOW MArMcTpanm,
AaTyMK-pene

CTon,mMM:cC 99:99
MycK,MM:cC 99:99

Tanmep BEbIXOAHOW MArMCTRANM

CTon,Mm:cc 99:99

Puc. 9.19. Menro Taiimeps! Maructpaiei
[lepexon k MEHIO IPOU3BOAMTCS OT 3kpaHa MeHIo [lapamerpsl (puc. 9.9) naxxarnem kinaBumm «Taiime-
PbI MaruCcTpPaIH».
Tatimepsr Ctom u [Iyck BXOIHON MarucTpaiv OMpenesstoT PYHKIIUI0O KOHTPOJIS TMOMAI0MIEeH (BXOIHOMN)
MarucTpajii 1o CUruajaM JaT4yuka — peiic JaBJICHU.
TaiiMep BBIXOJHOM MarucTpaiu onpeaenseT (PyHKIUI0 KOHTPOJISI IIOPHIBOB BBIXOHOW MaruCTpaIy.
[IporpamMMupoBaHue Ka)kJI0ro TaiiMepa MPOM3BOAMTCS KaCaHMEM €ro 3HaueHUs Ha 3KpaHe MeHIo, [locie

MOSIBJICHUS] MEHIO BBOJIa (prc. 9.1) BBECTH 3HAUCHHE MTApaMeTpa, 3aTeM HaXKaTh KIABHITY « < ».

Macmrab nmporpaMMupoBaHus TaiMepoB Maructpaieil — 1 cekyHaa, mpenen nmporpaMMupoBaHus — 59
MUHYT 59 CexyHnA.

Brixox B MeHto TaiiMepbl (yHKIIMOHAIBHBIX PEKUMOB B MEHIO [lapamMeTpbl MpOM3BOAUTCS KacaHUEM
kiaBuln «< Hazamg».

9.4.7. ®DyHKUMS MOBbIIEHUS YCTOHYMBOCTH

JIJist CHUKEHHS KOTMYeCTBA KOMMYTAIIMA HACOCOB TIPH «yJEP>KaHUU» CUCTEMBI B 00JIaCTH PETyIMpPOBa-
Hus B Komiuiekce perymupoBanust KPH 35 «mpodu» npeaycmorpena ¢yHKIHS TOBBIMICHUS YCTOMYUBOCTH.
@ynkius obecrieunBaeT 3a1epkKy GpopmupoBanus komana [IYCK / CTOII qyis koMMyTanuu JONOTHUTEb-
HBIX HacocoB. DYHKIUS MOXKET OBbITh MOJIE3HA MPU JAITUTEIILHOM XapaKTepe NePeX0IHbIX MPOIECCOB U3MEHE-
Hus AasieHnsd. OyHKIMS aKTUBHA TOJIBKO B PEKHUME PEryJIUPOBAHUS JaBICHHUS.

OKpaHbl MEHIO Y CTOWYMBOCTBH IpeacTaBieHbl Ha puc. 9.20 a...r. Ilepexoapl Mexay sKpaHaMH MEHIO
MPOU3BOJIATCS HakaTHEM KiaBUIIM «J/lajee >», BO3BpaT B NpPEAbLAYIIMNA 3KpaH — HaKaTHEM KIIABUIIH
«<Hazag».

B meHnto [TapameTpsl ycTolunBoCcTH, MHAMKALMSA (prc.9.20 a) BEIBEAECHBI CIEAYIONINE TTapaMeTphbl
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® 1IpezieN OCH BepX, 0ap — BepXHUI Ipees BepXHEel 00JIacTH yCTOMYUBOCTH B OCHOBHOM PEKUME;

® peziesl OCH HU3, 0ap — HIKHUM Mpeaest HIKHEH 00JacTi yCTOWYMBOCTH B OCHOBHOM PEXHUME;

® IIpezien pe3 Bepx, 0ap — BEpXHUI Mpeaes BepxHei 001acTH YCTOHUYNBOCTH B PE3EPBHOM PEKHUME;

® pezien pe3 Hu3 06ap — HIKHUNA TIpesieN HIKHEeH 001acTH YCTOHYUBOCTH B PE3EPBHOM PEKHME.

B meHnto [Tapamertpsl ycToiunBocTH, npenensl (puc. 9.20 0) nis nporpaMMUpOBaHUs ONPEeTICHBI:

e ]I Bepx mpenen ocH, Oap — 3HaUCHHE BEPXHEH AEIbTH 00JaCTH YCTOHYMBOCTH B OCHOBHOM PEXHME
paboTsr;

e ]I Hu3 mpenen ocH, 6ap — 3HaUE€HHE HIKHEN JeNIbThl 00JIaCTH YCTOWYMBOCTH B OCHOBHOM PEKUME;

e J[ Bepx mpenen pe3, 0ap — 3HAUCHUE BEPXHEH JCIbTH 00JIACTH YCTOMYMBOCTH B PE3EPBHOM PEKUME
paboTHI;

e JI HU3 mpefen pe3, 6ap — 3HaueHHe HUKHEH J1eIbThI 00JaCTH YCTOWYMBOCTH B PE3EPBHOM PEKUME;

B menro Ilapametpsl ycroitunBoctH, T OCH. pex (TaliMepbl OCHOBHOIO pexkuMa), T pe3 pex (TaiiMepsl
pe3epBHOro pexuma) (puc. 9.20 B,r) AJ1s1 MpOrpaMMHUPOBaHHUSI ONIPEAEIICHBI CIETYIOLIUE TapaMeTPBbI:

e T Bepx Makc OCH (pe3) — MaKCUMaJIbHOE BpeMs HaXOKICHUS IapaMeTpa B BepXHel o0jacTu ycToii-
YUBOCTH NPH pabOTEe CUCTEMBI B OCHOBHOM (PE3€pPBHOM) PEXKHMME PEr'YIHPOBAHHUS, COOTBETCTBYET HIKHEMY

MpeaeiTy BEpXHEH 001acTH TOMyCTUMBIX 3HAUYCHUIH;
MapameTpbl YCTOWYMBOCTH, MHAMKALIMA MapameTpbl YCTOWHMBOCTH, Npeaenbl

Mpeaen ocH.Bepx,Bap 99 99 O.Bepx.npeg.ocH,Bap 9999
Mpegen ocH.HM3,Bap 99,99 O.Hua.npea.ocHBap 99.89
Mpeaen pes.sepx,Bap 99 .99 D.Bepx.npen.pes,5ap 99.99

Mpenen pes.HuzBap 99.99 O.Hus.npea.pesBap 99.99

< Hazap Hanee > < Hazap Oanee >

MapameTpbl YCTOWYMBOCTH, T OCH.pex MapameTpbl YCTOMYMBOCTH, T peseps

T Bepx.makc.ocH,c 9999 T Bepx.makc.pesc 99 99

T Bepx.MuH.ocH,c  99.99 T Bepx.MuH.pesc 9999

T Hu3.makc.ocH,c 99 99 T HM3.makc.pes,c 99 99

T HMz.MMH.0cHe 99.99 T HMs.MuH.pesc 99 99

Danee > < Hazapn Hanee >
B) )
Puc.9.20. Mento ITapameTps! ycToiiunBoCcTH

e T Bepx MHH OCH (pe€3) - MUHUMAJIbHOE BPEMsI HAXOXKJECHHUS MapaMeTpa B BEPXHEH 00JIaCTH YCTOWYHUBOCTH
pu paboTe CUCTEMBbl B OCHOBHOM (PE3€pPBHOM) PEKHMME PETYIMPOBAHUS, COOTBETCTBYET BEpXHEMY Ipeleny
BEepXHEW 00JaCTH JOMYCTUMBIX 3HAYCHUH;
e T HU3 Makc OCH (pe3) — MaKCUMaJbHOE BpEeMsl HaXOXKICHHS IMapaMeTpa B HIDKHEH 00JIaCTH yCTOWYHUBOCTH
pu paboTe CUCTEMBbl B OCHOBHOM (PE3€pPBHOM) PEKHMME PETYIMPOBAHUS, COOTBETCTBYET BEpXHEMY Ipeleny
HUKHEH 00JIaCTH TOMYCTUMBIX 3HAYCHMIA;
e T HW3 MHH OCH (p€3) - MUHUMAJIbHOE BPEeMsI HAXOXXJICHUS TMapaMeTpa B HIDKHEHW 00JacTH YCTOWYHMBOCTH
pu paboTe CUCTEMBI B OCHOBHOM (PE3E€pPBHOM) PEKHMME PETYINPOBAHUSI, COOTBETCTBYET HIDKHEMY MpEIeIy
BEepXHEW 0071aCTH JOMYCTHUMBIX 3HAUCHUH.

[IporpamMmmupoBaHue KaxJ0ro TaiiMepa Nporu3BOJANUTCS KaCAaHHEM €ro 3HA4eHHs Ha dKpaHe MeHIo, [locne

MOSIBJICHUS] MEHIO BBOjIa (prc. 9.1) BBECTH 3HAUCHHE TAPAMETPa, 3aTeM HaXKaTh KIABUIIY «<».

Beixon B MeHro Ilapametps! (puc. 9.9) npousBoautcsa kacanueMm kiaBuiin «< Hasag» u3 MeHio mapa-
METPbl YCTOMYMBOCTH, UHAMKALIMSA, «/lasiee >» u3 meHto [lapamerpsl ycToitunBoctH, T pezeps.

[Tepexon u3 mr0O0TO SKpaHa MEHIO Y CTOWYMBOCTh B [ TaBHOE MEHIO MPOU3BOAUTCS HAKATUEM KIIaBHUIIN
«ESC».
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9.4.8. PuabTpsI

B mento @unbTpsl (puc. 9.21) ayig nporpaMMUpPOBaHUSI OIIPEEIICHBI TapaMeTPbl PUIBTPOB

- BXOJHBIX CUTHAJIOB aHAJIOTOBBIX JATYMKOB;

- u3MeHeHus ycraBku Ha Bxoje [T ][-perynsTopa;

- BBIXOJTHOTO CUTHaJIa axantuBHOro ¢punbrpa [I1U][-perynsaropa;

- moctosiHHOM BpeMeHnu (oOpasma) [T a-perymsitopa.

«T¢ naTyukoB, ¢» - GUIBTP BXOJHOTO CUTHAJIA 1aT4YnKa. Vcronb3yeTcs 11 CHIXKEHHSI «IITyMa» BXOJI-
HOTO CHUTHaJIa U 00ECTICUeHHS YCTOMYMBOCTH Mporiecca peryimupoBanus. Ha Bxox [TUJ[-perymnstopa mst 06-
pabOTKH MMOCTYyMaeT YCPEeJHEHHOE 3HaYCHHE TI0 HECKOJIBKUM OIpocaM JaTdrka. «T¢ 1aTUMKOB, €» - peryim-
pyemoe BpeMst Mex 1y onpocamu. i1 yBeIU4eHUsI CKOPOCTH OIIPOCca JaTYMKa BpeMsl 3HAUEHHE TaHHOIO I1a-
pameTrpa HeoOX0AUMO cenaTh MUHUMaIbHBIM. [lapameTp «T¢ 1aT4MKOB, €» U3MEPSETCS B CEKYHAX, IPU
stoM 3HadyeHue 0,01 coorBercTByeT 0,01 cexyHze.

«Td¢ ycraBkm, ¢» - BpeMst QUIBTpAllUN CUTHANIA U3MEHEHUs ycTaBKu. OnpeernsieT orpaHiYeHne CKopo-
CTH U3MEHEHUS 3aJJaHHOT0 3HaueHus AaBieHus. Bo nzbexanue pe3koro N3MEHEHHUs 3a1aHHOTO 3HAYECHHUS 1aB-
nenus Ha Bxozae IIM]] — perymnsaropa u, Kak CIEACTBUE, PE3KOM PEAKLIUUA CUCTEMBI PETYJIUPOBAHUS U3MEHEHUE
YCTaBKM OCYUIECTBJISETCSA CTYNEHYATbIM U3MEHEHHUEM B Ty WU MHYIO cTOpoHy Ha 0,01 enuHuny ¢ mHTEpBa-
oM T ycraBku. Ilapamerp «T¢ yeraBku, ¢» usMmepsercs B cekynaax, snauenue 00,01 coorsercrByer 0,01
cexkyHze. [Ipu yBenuueHnn napameTpa CKOpOCTh U3MEHEHHS YCTaBKU CHUKACTCSI.

«T¢ BBIX ITU/, c» - nepuoa usmeHeHus: BeixogHoro curnana [ /[-perynstopa. 3HaueHue napamerpa
«T¢ BbiX U/, c» ompenensier BpeMs U3MEHEHHMsI BbixonHoro curHana [IM]/[-peryngaropa Ha BeIW4uHY,
onpenensiemyto napamerpom «Ilar MU /». ITapamerp «T¢ BbIx TN/, ¢» u3MmepsieTrcs B CeKyHIax, Mpu
stoM 3HadyeHue 00,01 coorBercrByeT 0,01 cekynne.

«Todpasuna IINJ, ¢», nocTrossHHas BpeMeHHU (MepuoJ U3MeHeHus BbIxonHoro curxana ITHU/J1 - peryns-
Topa). Bennunna u3mepsiercst B cekynaax, naaukanus 0,1 coorserctByer 0,1 cexynae. Pekomenayemslil nua-

na3zoH 3HaueHui napamerpa Toop=0,1...1,0 cexyHabI.
GuneTRbI

Tch RaTUMKOB, C
Tch ycTaBKM, C
Teh BEIX ML, €

Tobpasua N[, c
(0,1...10 ¢}

Puc. 9.21. Mento ®unpTpbl
BBoj 3HaueHuit Kaxa0ro TaiiMepa MpOU3BOIUTCS KAaCAaHHEM €ro 3HA4YE€HMs Ha 3KpaHe MeHo, [locie mo-

SIBIICHHSI MEHIO BBOJIa (prc. 9.1) BBECTH 3HAUYEHHUE IMapaMeTpa, MOCIIe Yero HaaAaTh KJIaBHIIY «d».

Beixon B mento Ilapametps! (puc. 9.9) nponsBoaurcs kacanueM kinaBuin «< Hazag».

[Tepexon u3 skpana meHto OwibTpel B ['1aBHOE MEHIO TPOM3BOAUTCS HaxaTHeM KiiaBUIId «ESCx».

9.4.9. 1aTa, Bpemst

MeH0 mpeaHa3HauYeHO MJIs BBOJA TEKYIIEH AAaThl M TEKYIIETO BPEMEHH, KOTOPHIE MCIOJB3YIOTCS s
paboThI ¢ apXMBaMH COOBITUI U OTKA30B, YEPEIOBAHNU PaOOUMX TPYIII, HHAUKALUN TPEHIOB.

Buemnuii BU1 MEHIO NpecTaBieH Ha puc. 9.22.

[IporpammupoBaHue Kaxa0ro napameTpa Npou3BOAUTCS KaCAHHEM €ro 3HaueHusl Ha 3KpaHe MeHo. [lo-

CIie TOSIBJICHUSI MEHIO BBOAA (prc.9.1 a) BBECTH 3HAUCHHUE MMapaMeTpa, 3aTeM Yero HaKaTh KIABHITY «<».
Beixon B mento Ilapamerps! (puc. 9.9) nponsoaurtcs kacanueM kinaBuin «< Hazam».
[Tepexon u3 skpana meHro Jlara, Bpemsi B ['J1aBHOE MEHIO TPOU3BOAMUTCS HakaTreM KiaBuu «ESC».
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Larta, EpemMA

Mecau,umcno,ron 99/99/99

Yac, mmHyTa, cekyHaa 99:99:99

Oewb Hegenu [oHeAeNbHWK

Puc. 9.22. Mento Jlata, Bpems

9.5. IIporpammupoBanue. Pe:kuMbl padoThl KOMILTEKCA
Jlst mporpaMMHpPOBaHUsI PEKUMOB KOMILJIEKca HeoOXxoaumMo B MeHto nepexoja (puc. 6.3) HaxaTh Kia-
Builly «Pe:xxumbi». B ToM citydae, eciii maposib AOCTyNa NEPBOr0 YpOBHS HE BBEJIEH (IIPU €ro OTJIMYUU OT HY-
JIEBOT'O 3HAYEHMS), CHCTEMA 3alPALIUBAET BBOJ MMAPOJISL.
[Tocne BBoaa nmaposns nosiBisieTcst MeHto Pexxumbl (puc. 9.23).
Memto obecrieunBaeT nepexoj K caeAayloUuM 3KpaHaM MEHIO IPOrpaMMHUPOBAHUS:
1. PerynupoBanus
2. DOyHKIHUOHAIBHOTO pe3epBa
3. OYHKIUOHUPOBAHUS
3acelague;
KonTposb Beixo/a;
ITyck/Cron no 4acrorte;
VY CcTONYNBOCTE;
Tect Hacocos;
VYipasneHue gucneT4epom
P eskMMbI | Pe;yaj:'b;[;O- (D;(:sl(el.:)HBOaH.
BxoaH.mar | OyHKUMOHM | HepenosaH.
aHanor.gart poBaHMA HacoCoB
MOXAP TecToBaA

4..20 mA NpoKpyTKa

Puc. 9.23 Menro Pexxumsl paboTh

Pexuma KOHTPOJIIS BXOHOW MarucTpajiy o aHaJIOTOBOMY JaTYHUKY
UepenoBaHus HacCOCOB
[TapameTrpoB npeodpazosareneii gapienus (0...20 MA / 4...20 mA) B pexxume [TOXAP.
Pexxuma TecToBOM NPOKPYTKH HACOCOB B IEKYPHOM PEXHUME.

Bbeon n3 MeHo Pexxnmbl paboTel B MeHro niepexosa (puc. 6.3) mpou3BOAMTCS KaCaHUEM KITABUIIH «<
Ha3zan».

Ilepexon u3 »skpaHa MeHIO Pexxumbl paboTel B I'71aBHOE MEHIO IMPOM3BOIUTCS Ha)XaTHEM KIIABUIIM
«ESC».

9.5.1. PeskuMbl peryiupoBaHusi

[IporpamMMupoBaHue pe>KMMOB IIPOU3BOIUTCS B MEHIO PexxnMbl perynupoBanus (puc. 9.24).

Jlnsa mepexona B MEHIO PexuMbl peryiavpoBaHus HEOOXOAMMO Ha 3KpaHE MEHI0 PeXHMBbI KOCHYThCS
KiIaBuiy «PeryiupoBanusi».

No b
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Pesxvm perynupoBaHmns

MponopunoHansHoe
perynuposaHue

>

Puc. 9.24. Mento Pexxumsbl peryianpoBaHus
Jlis mporpaMMHUpOBaHUS peXXUMa PEryIUPOBaHUS HEOOXO0AUMO
1. VYcranoButh nepekitouatens «Pexkum: 0-ABT.» B monoxeHue «0».
2. JlokaaThcs MOJTHOTO OCTaHOBA HACOCOB.
3. TlocnemoBaTenbHBIM HaXXaTHEM KIIABHIIU «>>» BBIOPATH OJIUH U3 PEKUMOB:
¢ [locTosiHHas ycTaBKa;
¢ ['paduku;
¢ [IponopunoHaIbHOE PEryIUpPOBaHUE.
Boixon u3 mento PexxuMmebl perynupoBanus B MeHIO Pexumbl paboThl (puc. 9.23) npou3BoauTCs KacaHU-
eM knaBuIH «< Hazan».
[Tepexon u3 skpana MeHro Pexxumbl perynmupoBanus B ['maBHOe MeHIO (puc. 6.1) mpou3BOAUTCS HaXKa-
treM knaBuim «ESC».
9.5.2. PeskuMbl GyHKIMOHAJLHOTO pe3epBa
[IporpammupoBanue pe>XKUMOB MPOU3BOAUTCS B MEHIO PexnMbl pyHKIIMOHAIBHOTO pe3epsa (puc. 9.25).
Jlns mepexonia B MeHIO PexxuimMbl (hyHKIIMOHATBLHOTO pe3epBa Ha dKpaHe MEHIO Pexxumbl paboThl (puc.
9.23) kocHyThcA KIaBUIN «DYHKIHOH. pe3epBax».
B meHnto (puc. 9.25) npou3BoauTCs MporpaMMHpOBaHUE
1) Pexuma (hyHKIIMOHAIBHOTO pe3epBa aHAIOTOBOTO JaTYhKa / JaTYUKOB,;
Jlis mporpaMMupOBaHus pexumMa HeoOX0IMMO MOCIIe0BaTENbHO HAXKUMATh KilaBuilly «Pe3epB gaTum-
Ka >>», BbIOpaB oaHy u3 ¢pynkuuii pexxnma: Hacocol / Ilo-cpeanemy / 3anpenneHo.
[Ipu BeIOOpe PyHKIMU pe3epBa natunka «Hacochbl» HEOOXOIUMO OMNPEACIUTh KOJUYECTBO BKJIIOUAE-
MBIX HAaCOCOB B PEXHMM MOCTOSHHOW MPOU3BOJUTEIBHOCTH. J{JIs1 7TOr0 HE0OOXOAUMO KOCHYTHCS YHCiIa B OKHE
«Pe3epB naturka npu KOJWYECTBE HACOCOB» Ha dKpaHe MeHIo. [locne nosiBinenus MeHro BBoja (puc. 4.1) BBe-

CTH 3HAYCHHUE MMapaMeTpa, 3aTeM Yero HaKaTh KJIABHUIIY «d».

2) Pexuma ¢pyHkumonansHoro pesepna [14.

Jlns mporpaMMHUpOBaHUs peXMMa HEOOXOIMMO IOCIEAOBAaTeIbHO HakuMmaTh kiaBuinry «Peseps ITY
>>», BbIOpaB 0/1HYy U3 GpyHKuMii pe:xkuma: «Peneiinbiii / Hacocol / 3anpemen».

IIpu BBIOOpe dyHKIMM pe3epBa [TU «Hacochl» HEOOXOIMMO ONPEACIUTh KOJIMYECTBO BKIHOYAEMBIX
HacocoB mpu oTkaze [IY B pekuM MOCTOSHHOW MPOM3BOIUTENBHOCTH. It 3TOr0 HEOOXOJMMO KOCHYTHCS
yucina B okHe «Pe3eps [1Y npu kommyuecTBe HACOCOB» Ha 3KpaHe MeHIo. [lociie mosiBieHus MeHIO BBOJa (pucC.

9.1) BBeCTH 3HaUCHHE MTApaMETPa, 3aTEM YETr0 HAXKATh KIABHUIITY «d».
KonnuectBo HacocoB pesepBa matunkoB U [TH mporpammupyercst Takxke B MeHI0 KosinuecTBo HacoCoB
(puc. 9.6). Takum 06pa3oM, IPOrpaMMHUPOBAHUE KOJIMYECTBA HACOCOB JUIS PEKUMOB (DYHKIIMOHAIBHOTO pe-
3€pBUPOBAHUSI MOKET IPOU3BOIAUTHCS B OJHOM U3 JABYX 9KPAHOB MEHIO.
PexXumMbl (hyHKLMOHANEBHOMO pe3epBa

PesepB paTumka
Hacochbl

npH KONU4eCTEBE HACOCOE 9

Pezepe N4 .
Hacocbl

NpH KONM4YeCTEE HACOCOB 9

Puc. 9.25. Menro Pexxumbl GyHKIIMOHATBEHOTO pe3epBa
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Beox napamMeTpa KOJIN4YCCTBA HACOCOB IMPOU3BOAUTCA KACAHUCM UX 3HAYCHUU Ha 9KpaHC MCHIO, ITocae

NOSIBJICHUS] MEHIO BBOJIa (prc. 9.1) BBECTH 3HAUCHHE ITApaMETpa, 3aTeM HaXKaTh KIABUIIY «<».

Boixon u3 mMeHio Pexxumbl GyHKIIMOHATBHOTO pe3epBa B MeHIO Pexumbl paboTsl (puc. 9.23) npousso-
OUTCS KacaHHUeM KitaBuln «< Ha3zam».

[Tepexon u3 skpana MeHIO PexxuMbl GyHKIIMOHATKHOTO pe3epBa B [ maBHOe MeHIO (puc. 6.1) mpousBo-
nutTcest HaxarueM KinaBumu «ESC».

9.5.3. PeskuMbl GyHKIMOHUPOBAHUSA

[IporpammupoBanue peKUMOB MPOU3BOAUTCS B MEHIO Pexxnmbl pyHKIIMOHUpOBaHus (puc. 9.26 a, 0).

Jns nmepexona B MeHI0 Pexxumbl QyHKIMOHMpPOBaHUS Ha dKpaHe MeHIO Pexxumbl pabotel (puc. 9.23)
HE00XO0IMMO KOCHYThCS KJIaBHIIN «DYHKIIMOHUPOBAHHUS».

Pexkumebl chyHKLWOHUPOBaHUS Pexknmbl hyHKLUNOHAPOBaHWSA

I_.—

(OHTPOJ'Ib BblX0Aa

3acbinaHue

Myck/CTon no yacTote {ONMYECTBO TECT HACOCoB 99

KonuuecTtBo cbpoc oTk.lM4 99

YCcToOW4MBOCTD

0)
Puc. 9.26. Mento PexumMbl QyHKITMOHUPOBAHUS

Mesnto puc. 9.26 a) m03BOJSET YIPABIATH COCTOSHUEM PEKUMOB

- KoHTpons BeIxo/1a (HaopHON MarucTpaim);

- 3acpllaHue B OCHOBHOM U PE3EPBHOM PEKUME PETYIUPOBAHUS, a TAK)KE B PEKHUME MOKAPOTYILIECHUS;

- IIyck / Cron no vacrore;

- YCcTOMYNBOCTH;

Menro puc. 9.26 6) 03BOJISIET YIIPABIATH COCTOSTHUEM PEKUMOB

-TecT Hacocos;

- Yopasnenue aucneruepom: BKJI — pa3penieHs! QyHKIIUHN yIpaBieHus 1o npotokony ModBus.

Jlis akTHBH3alMU TOTO WJIM HWHOTO pexuMa (YHKIMOHUPOBAHUS HEOOXOIUMO KOCHYThCS (Ha)aTb)
NaibLEM KJIABUILIU COCTOSIHUS 3TOro pexuma: BKJI — pesxxuMm aktuBeH; BbIKJI — pexxuM He aKTHBEH.

Ha skpane mento puc. 9.26 6) 3agaeTcst KOJIMYECTBO LUKIOB TECTUPOBAHUS HACOCOB B PEKUME PEryu-
pOBaHUs, a TAKXKe KOJIMYECTBO MOMBITOK cOpoca oTkaza [TY. MakcuManbHOEe KOJTHUYECTBO JJISl OJJHOTO M IPYro-
ro 3HaueHus — 12.

BBoa mapameTpoB Npou3BOAMTCS KacaHWEM MX 3HA4YEHMsI Ha 3KpaHe MeHIo, [locie mosBiieHUs MEHIO

BBOJIa (puC. 9.1) BBECTH 3HAYCHUE MApaMETPa, 3aTEM HAXKaTh KIABHITY «<».

[lepexon B MeHto Pexxumel (puc. 9.23) nponsBoautcs HaxaTHeM KiaBuiu «< Haszam».

[Tepexon u3 meHo puc. 9.26 a) B MeHIo puc. 9.26 6) — kacanueMm kinaBuiu «Jlamee >». [lepexon u3 me-
HIO puc. 9.26 6) B MeHI0 puc. 9.26 a) — kacanueM kinaBuinu «< Hazam».

Bosspar B MeHto Pexumbl pabotsl (puc. 9.23): u3 meHto puc. 9.26 a) — knasunieil «< Hazag», nuzmento
puc. 9.26 6) — knasumeit «/lanee >».

Bospar B ['maBHOE MEHIO M3 Ka)XJ0ro dKpaHa MEHIO Pexxumbl (QyHKIMOHUPOBAHUS» MPOU3BOIUTCS
HaxxatueM kinaBuin «ESC».

9.5.4.UepenoBanue HaCOCOB

OyHKIUS YepeOoBaHUs HACOCOB MPOTPaAMMHUPYETCSl OT 3KpaHa MEHI0 Pexxum yepemoBaHHs HAacCOCOB
(puc. 9.27).

Jnis mporpaMMupoBaHust (PyHKIIMH Yepe10BaHHsI HACOCOB HEOOXOAMMO:

1) BBIOpaTh crioco0 uepemoBanus HacocoB. [lociaenoBaTenbHBIM Ha)KaTHEM KiIaBUIIHN «YUepenoBaHue»
BBIOpATh OJUH U3 cr1oco00B uepenoBanus: «3anpemeno / Ilo napadorke / Ilocie octanoBa».

2) 3anaTh 3HaUEHUE BPEMEHHU YepeioBaHus 1jis criocoba yepenoBanus «Ilo HapaGoTke».
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Peskum yepegoBaHWa HacocoB

YepegoBaHue>  3anpelieHo
HepeaoB. ¢ OTKNKYEHWEM |

K-Bo HacocoB, YepegoB ﬂ
Bpems yepegoBaHus, yac 999

Puc. 9.27. Menio Pexxum dyepeioBaHUs HACOCOB
Jlist mporpaMMHUpOBaHMsI BpEMEHHU YepeIoBaHUS HEOOXOAMMO KOCHYTHCS UMCiia B OKHe «Bpems uepe-
J0BaHUs1, Yac» Ha dKpaHe MeHIo. [locie nmosBnenus MeHio BBoja (puc. 4.1) BBeCTH 3HAUEHUE MTapaMeTpa, 3a-

TEM YEer0 HaXKaTh KIABHINY «d».

3) Onpexnenuth NopsAaOK uepenaoBaHus HacocoB. IIpu BbiObope cnocoba uepenoBanust «Ilo HapaboTke»
Ha 3KpaHe MeHIo (puc.9.27) nossnsiercs cTpoka «UepenoBaHue ¢ OTKJIWOYeHHeM». [[py HaxXaTMM KIIaBUIIK
BKJI/ BBIKJI 3anaetcs nopsnok yepenoBanus: C oTK/II04YeHHeM HacocoB / be3 0TK/II0ueHnsI HACOCOB.

4) 3anporpaMMHpOBaTh KOJIMYECTBO HACOCOB, PU pabOTE KOTOPBIX MM MEHBIIEM UX KOJIMYECTBE HACO-
COB MPOU3BOJUTCS NMPUHYIUTEIBLHBIA OCTAHOB HACOCOB JUUIs UX uepenoBanus. s crnocoda «C oTK/II0OYeHH-
€M HacocoB» - «Bxi» Ha 2KpaHe MeHIO mnosBisercs crpoka «K-Bo HacocoB, yac», B UHIMKATOPE KOTOPOM
HE00XO0AMMO 3anucarh TpedyeMoe KOJMYEeCTBO HACOCOB.

KomnyectBo HacocoB miist ciocoba yepenoBanus «[lo HapaboTke» «c omKioueHuem Hacocoe» Npo-
rpamMmmupyercs Takke B MeHio KonmnuectBo HacocoB (puc. 9.6). Takum 00pazom, nporpaMMHpPOBaHHUE KOJIHYE-
CTBA HACOCOB Ul PEXKUMA YEPEIOBaHHUSI MOXKET IPOU3BOAUTHCS B OJTHOM U3 JIBYX SKPaHOB MEHIO.

BBox mapameTpoB IpOM3BOIMTCS KacaHHMEM HMX 3Hau€HHUs Ha dKpaHe MeHIo. llocie mosiBieHus: MeHIo

BBOJIa (puc. 9.1) BBECTH 3HAYCHHUE MAapaMeTPa, 3aTEM HAXKaTh KIABHITY «<».

[lepexon B MeHto Pexxumel (puc. 9.23) nponsBoaurcs HaxaTheM KiaBuinu «< Haszam».

[Tepexon B ['maBHOE MeHIO — HaxkatueM kinaBuin «ESC» BYK.

9.5.5. KoHTpO/1b BXOAHOI MaruCTPaJIM M0 AHAJOTOBOMY IATYMKY

DyHKIMA IporpaMMUpyeTcs B MEHIO KOHTPOJIb BXOJHON MarucTpaiiy Mo aHaJlOrOBOMY JTaTUYUKY (pHC.
9.28).

[lepexon B MeHIO POU3BOIUTCS U3 MeHIO PexxuMmbl paboThl (puc. 9.23) kacanuem («HaxaTHem») Kia-
BuIn «BxoaH. Mar. AHAJIOT. AaT».

B MeHI0 npousBoanTCS IpOrpaMMUpPOBaHuE:

- ()yHKUIMH KOHTPOJIS BXOJa IO aHAJIOrOBOMY AATYHKY: MOCIEA0BATEIbHBIM KaCaHHEM KIIABUIIU «>>»
MEHIO BbIOMpaeTcst oaHO u3 3HaueHuil: 3anpeuten / [lo napamerpy P2 / Ilo napamerpy P1.

- MapaMeTpoB PyHKUIUU:

JlaBieHue Bxoaa, 6ap — ypoBeHb (OPMUPOBAHHUS CUTHAJIA OCTAHOBA HACOCOB 110 COCTOSTHUIO TIOJAI0IIeH
MarucTpau;

JeabTa BX0ga, 6ap — mapameTp, ONpeeNiomnui ypoBeHb OTKIIOYEHHsI CUTHala OCTaHOBA IO JaBJe-
Huio Bxoja: JlaBiaenne nmycka = /[aBienue Bxoaa + [leabta Bxoaa (puc. 4.7);

Bpems octaHoBa, ¢ — 331epKKa BbIIaydl B CUCTEMY CUTHAJIa OCTAHOBA HACOCOB I10 TapaMeTPy aHaJIoro-
BOT'O JJaTYUKA;

Bpems mycka, ¢ — 3a7iepKKa CHATHS CUTHAJIa OCTaHOBA (KOMaH/a Ha IMYCK HACOCOB) 110 MapaMeTpy aHa-

JIOTOBOI'O JaT4YHMKa.

KoHTponb BXOAHOW MarMcTpanu
Mo aHanoroBoMy AaTYMKY

> Mo napameTpy P2

NaeneHue Bxoaa, Bap 99 99

HOenbTa Bxopa, Bap 99.99

BpeMA 0CTaHOBA, ¢ 99.99

Bpems nycka, ¢ 99.99

Puc. 9.28. Mento KoHTposib BXx0/1a 10 aHAJIOTOBOMY JaTUUKY
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Beox napamMeTpoOB MPOU3BOAUTCA KACAHUCM UX 3HAUYCHHSA HA DKPAHC MCHIO. Ilocne mosiBICHUS MEHIO

BBOJIa (puc. 9.1) BBECTH 3HAYCHHUE MApaMETPa, 3aTEM HAXKaTh KIABHITY «<».
ITepexon B MeHto Pexxumel (puc. 9.23) npou3BoauTcs HaxaTueM KiaBuIIK «< Hazam».
[Tepexon B ['maBHOE MeHIO — HaxkaTueM kiaBuiy «ESC» BYK.
9.5.6. ®ynkuuu npeodpazonareeii n1aBjenus B pexxume [OKAP
Oyukun npeodpaszosarencit napneHus (0...20 MA / 4...20 MA) B pexxume [IOXKAP nporpammupyrorcs

B MeHI0 OyHk1mii (puc. 9.29). Ilepexon B MEHIO IPOU3BOAUTCS U3 MEHIO PesknMbl paboThl Ha)xKaTHEM KJIaBU-
i [TOXKAP «4...20 MA».

Moxkap 4...20 mA
OyHKLMK 4..20mA ¥npasneHue

HOenbTa BepXHee BepXxHWIA ypoBeHb

9.99 99.99

HDenbTa HAXKHee HwXHWHA ypoBeHb
9.99 99.99

<Hazag | Tnoxap4.20mA,c 99

Puc. 9.29. Mento ¢pyuknuii npeoOpazoBateneit napineHus B pexxume [I0KAP

B MeHto porpamMmmupyercs

¢ 3nauenue Qynkuuu: Konrpoas / Ynpasiaenune / Her natuukos. M3menenue GpyHKIINN POU3BO-
JIATCS TIEPUOIMYECKIM Ha)kaTreM KiaBuli «DyHkuuu 4...20 MA».

Oyuknus Kourpoab: popmupoBanue komanabl [IOKAP npu 3aMbikanuy / pa3MbIKaHUU KOHTAKTOB CH-
CTEMbI CUTHAJIN3AUU MPOU3BOAUTCS MO MPOTPAMMHUPYEMBIM YPOBHSM J1aBJICHUS.

Oyukius Ynpasiaenue: popmupoBanue komanasl [IOXKAP npousBoauTcst Mo mporpaMMupyeMbIM
ypoBH:aM. [Ipu mocrymnennu curaanoB [TOXKAP ot cucreMbl curHanusaiiy KOMaH/a Ha ycK HacocoB (op-
MUPYETCS TI0 YPOBHSM JIaBIICHUS.

Oynaknus Her naTyukos: komanga [IOXKAP ¢opmupyeTcst TOIBKO 110 BHEITHUM CUTHaIaM 0e3 KOH-
TPOJISl YPOBHSI IaBIICHUSI.

e JleabTa BepxHee / Bepxumii ypoBenb; [lenbTa HuzkHee / Huzkuuii ypoBenb. @opMUpyoT ypoBHU
komauibl [TOXKAP nns dyaknuit KonTpoas u Ynpasienue.

[Tpu BBONE JlenmbTa BepxHee / [lenbTra HUKHEE aBTOMATHUECKU BBIYUCIISETCS BEPXHUN M HUKHUH ypo-
BeHb curHana. [Ipu BBoge Bepxuero nnu HikHero ypoBHSI aBTOMaTHYECKH BBIUUCISIETCS BEpXHEE U HUXKHEE
3HAauYeHUE JIeNbTa, Oap.

Boruncnenue ypoBHel 1 3HaYSHH J1€1bTa IPOU3BOJUTCS OTHOCUTEIHHO 33JaHHOTO YPOBHS JaBJICHUS B
['maBHOM MeHIO (puc. 6.1).

e T moxap 4...20 MA, ¢ — Bpems dopmupoBanus komauaa [IOXXKAP mo mokazaHusiM aHaJIOTOBBIX JaT-
YUKOB ISl QYHKIIUKA Y TIPpaBJIeHUE.

Bosspar B menio Pexumsl paboTsl (puc. 9.23) — nHaxaruem kinasuin «<Ha3zan», B [ maBHOe MeHIo (puc.
6.1) — <ESC».

9.5.7. TecToBasi NPOKPYTKA HACOCOB

B menro TecToBoii nmpokpyTkn HacocoB (puc. 9.30) nporpammupyercs:
TecToBaA NPOKPYTKA HACOCOB

e

Mepuoa NPOKPYTKK, Hac %
Bpema NpoKpPyTKW, MUH:CeK %

99|

999

WHTepBan NpoKpyTKW, CeK

YacToTa NpoKpyTKK, Ny

Puc. 9.30. Mento TecToBo# NpOKPYTKHA HACOCOB
¢ 3nHaueHue (YHKIMHU TECTOBOU MPOKPYTKU HacocoB: Pa3pemena / 3anpeniena.
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e [lepuon npokpytku (1...999 yac) — Bpems1, 110 UCTEUEHUH KOTOPOTO B AECKYPHOM PEKUME IPOU3BO-
JUTCS IPOKPYTKA HACOCOB.

® BpeMms NpOKPYTKU, MUH:C — UHTEPBAJl BpDEMEHH, B TEUEHHE KOTOPOTO MPOU3BOANUTCS MPOKPYTKA KaX-
JI0r0 Hacoca.

¢ llHTepBan NpOKPYTKH, C — BpEeMsI MEXy OKOHYAHHUEM MPOKPYTKHU MPEIbIAYIIEro Hacoca U HayajaoM
MPOKPYTKH CIEAYIOIIEr0 10 IPUOPUTETY.

¢ YacroTa npokpyTKH, '] — ypoBEeHb 4acTOTHI IpeoOpa3oBaTes MPU MPOKPYTKE HACOCOB.

[TpokpyTKa HACOCOB MPOU3BOIUTCS OT MEPBOTO HA3HAYEHHOT'0 HACOCA U Jjaliee — 110 IIPUOPHUTETY.

B pexume perynupoBanus qapieHus 10 noctymieHus komanasl [IOXKAP npokpyTka He mpOU3BOIUTCS.

[lepexon k sKpaHy MEHIO — U3 MeHI0 Pesxumbl paboTsl (puc. 9.23). Bozspart B MeHI0 Pesxumbl paboThl —
HaxatueM kiaBuim «<Ha3zan», B ['maBHoe meHio (puc. 6.1) — «ESC».

9.6. IIporpammupoBanue. Ilapoas 1 ypoBHs noctyna

[TporpamMupoBaHue naposs, 00ecneynBaroIero OrpaHuueHe JOCTya K MEHIO IPOrpaMMUPOBaHUS
KOMILIEKCa, TPOU3BOAUTCS B MeHI0 IIporpammupoBanue naposst 1 yposas (puc. 9.31).

[lepexon k MeHI0 npousBoauTcs U3 Mento nepexona (puc. 6.3) kacanuem kinasuiu «IlapoJs 1 ypos-
HSI».

Maponb 1-ro ypoBHA AocTyNna

CTapbIii Naponb 9999
HoBblii napone | [NSS88 |

Puc. 9.31. Mento [IporpammupoBanus naposist 1 ypoBHs
3ajanue mapojs JUisl UCKIIOYEHHS] HECAaHKIIMOHUPOBAHHOTO JOCTYIa K MapamMeTpaM HACTPOUKU KOM-
IJIeKca MPOU3BOAUTCA B CIEYIOIIEH MOCIeJ0BATEIbHOCTH:
- BBECTU CTapBIfI MapoJib, AJId 3TOr0 KOCHYTBCA €TI0 3HAYCHHA HAa S9KpaHC MCHIO. ITocne mosiBIEHUS MEHIO

BBOJIa (puUC. 9.1) BBECTH 3HAUCHHUE MTapaMeTpa, 3aTeM HaXKaTh KIABUILY «<«»;
- BBECTH HOBBII IIapOJIb, JJISl 3TOTO KOCHYTBHCS €0 3HaYCHUS Ha dKpaHe MeHIo. [lociie mosBieHus: MeHIo

BBOJIa (puC. 9.1) BBECTH 3HAUYCHHUE MMAapaMeTpa, 3aTeM HaXKaTh KIABHIIY ««»;

- HQXAaTh KJIABUIILY «3a/1aTh».

[Tocne 3aganus nmapoJist IPoOU3BOIUTCS BO3BpaT B MeHto nepexoa.

BBon maposs He moaTBepKIaeTCsl AOMOJHUTENbHBIM MOJIEM BBOJA, T.K. BBEJACHHbBIC 3HAYCHUSI KOHTPO-
JUPYIOTCS B MEHIO BBOoAA (puc. 9.1).

[Tpu nepexone k MeHto puc. 9.31 B CTpokax cTaporo U HOBOT'O 3HAUEHUN MapoJid MHAULKpPYETCs nudpa
0.

Brox maposist mpousBoauTh B KosimuecTBe udp ot 1 10 4 3HaueHueM kaxaou mudpsl ot 0 10 9.

Ilpu npocpammuposanuu naponsa 0 docmyn Ko écem IKpaAHaAM MEHIO C80O0OHDBLIL.

Bo3sspat B Mento nepexona (puc. 6.3) mpou3BoAUTCS HaxkaTheM KiaBui «< Hazam».

[Tepexon B ['maBHOE MeHIO — HaxkatueM KiaBui «ESC» BYK.

9.7. IlporpammupoBanue. [lapamerpsl cBsI3U

[IporpaMMupoBaHre U MHAUKALUSA NapaMETPOB CBSI3U MO NpoTokoiny ModBus mpons3BoIuTCs B MEHIO
[Tapametpsl cBsi3u (puc. 9.32). [lepexon B MeHI0 Mpou3BoauTCs U3 MeHio nepexona (puc. 6.3) HaxxaTHUeM Kiia-
Byl «I[lapaMeTpsl cBA3M» TIPU aKTUBHOM TIapoJie AOCTyma 1 ypoBHSL.

B meHto nporpammupyercs

- Bkiouenue / otkmouenne GSM-monema. Jlns aktusuzanuu 0ydepa paborsl ¢ GSM-mogemoM Koc-
HYThCs KiaBumu «MoaeM >>» : Bkirden / OTKIII04Y€eH.

- CETEeBOM aJipec CTaHIMMU ynpaBlieHUs (MOBBIIIEHUEM AaBieHus) B ceTd ModBus;
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MapameTpbl cBAZK
CKopocTb obMeHa 9600 BuTicek
GSM-Mopem>>  [MoaknouyeH

Anpec cTaHuMm B ceT 999

MNopgaepxka ModBus |

KapTta Ethernet Ectn

< Hazap

Puc. 9.32. Menro [Tapametpsl cBs13u

- moayepxka mporokoia ModBus. [Ipu paGote co BcTpoeHHBIM rpadguieckumM penaktopom Remote Ac-
cess HeOOXOAMMO OTKJIIOYHTH MOAAEPKKY rpotokona ModBus kacanmem knasutu «BKJI / BBIKJI», yctaHo-
BUB e¢ B nmonokenue «BbIK/I»;

B mento unaunupyercs:

- 3HaYeHue ckopoctu oomeHa — 9600 6ut/c — mocTosTHHAS CKOPOCTh, 0OECTIEYNBAIOIIAs MAKCUMAJIbHYIO
MIOMEX0YCTOMYMBOCTH MPH HCIONB30BaHNU GSM- , painoMo1eMoB, a Takke GU3NIECKOI JTMHUN CBSI3U;

- Harmuue kapthl Ethernet.

[Ipu Hanmuum KapThl, obecneunBaronieii Bo3moxHocTh pabotel KPH B cersax Ethernet, Ha sxpane MeHto
nosiBisiercs kiaBuia «IP >>» 1y1s mepexoa B MeHIO nmporpaMmmupoBaHus napameTtpoB IP — aapeca.

BBoa mapameTpoB Npou3BOAMTCS KacaHWEM MX 3HA4YEHMsI Ha 3KpaHe MeHo. [locie mosBiieHUs MEHIO

BBOJIa (puC. 9.1) BBECTH 3HAYCHUE MApaMETPa, 3aTEM HAXKaTh KIABHITY «<».

Bo3sspat B Mento nepexona (puc. 6.3) mpou3BoauTcs KacanueM KiaBui «< Hazam».

BosBpar B rmaBHOE MEHIO MTPOU3BOAUTCS HaxaTueM kiaBuim «ESC».

9.8. IlporpammupoBanue. IP- agpec

[Tpu nammuun B BYK kaptsl pabotsl B cetsix Ethernet u3 mento IlapameTpsl cBA3M BO3MOXKEH MEPEXO]] B
MeHmo IP — aapeca (puc. 9.33).

MapameTpkl CBASK

Paspec (999 [999] [999] [999]
Noniir, 999] 909| 999| 08|

wnes 999|999 99| 999
MopT 99999 |

Puc. 9.33. Mento [Tapamerps IP — anpeca
B meHio nporpammupyercs
- IP — anpec;
- Macka IMOJICEeTH;
- LLUTIO3;
- HOMED MopTa.
BBoa mapameTpoB mpoM3BOAMTCS KacaHWEM WX 3HA4YCHHsI Ha 3KpaHe MeHro. [lociie mosBIeHUsT MEHIO

BBOJIa (puC. 9.1) BBECTH 3HAYCHHUE MAapaMeTPa, 3aTEM HAXKaTh KIABHITY «<».

Bo3sspat B mento [TapameTtpsl cBsizu (puc. 4.26) mpou3BoAUTCS KacaHueM KiaBuin «< Hazan».

BosBpar B rmaBHOE MEHIO MTPOU3BOAUTCS HaxaTrueM kiaBuim «ESC».

9.9. IlporpammupoBaHue. Ajapec 00beKTa

B rmaBaom mento BYK (puc. 6.1) npeaycmorpena nnaukanus agpeca oobekra. lannas GyHkus yao0-
Ha npu nojib3oBaHuM BcTpoeHHBIM SCADA -penakTopom Remote Access. IIpu o6pamennn k BYK kak k yaa-
JIEHHOMY KOHTpPOJUIEPY CHCTEMBI AMCIIETYEPU3AIMM C HUCIIOJb30BaHUEM Remote Access Ha MoHuTtope APM
nucrieryepa uHaunupyercs ['maBHoe MeHto (puc. 6.1), mpu 3TOM WHAUKANUS aapeca objierdaeT uaeHTuduKa-
LU0 00BEKTA.
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Jnis mporpaMMupoBaHus agpeca o0bekTa Heooxonumo B MeHio nepexona (puc. 6.3) HakaTh KJIABUIILY
«Anpec o0beKkTa» U IepelTH K MeHI0 Anpec o0bekTa (puc. 9.34).

Agapec obbekTa

Puc. 9.34. Mento Anpec o0bekTa
[lepexon k MEHIO BO3MOXEH TOJIBKO ITPH aKTUBHOM Iaposie Jocryna 1 ypoBHs.
Jlnst BBOIa aapeca HEOOXOAMMO HaXKaTh («KJIMKHYTH») MaliblieM (CTHIIYCOM) IO CTPOKE BBOJA ajapeca
MEHIO U TEeM CaMbIM MepeiTH K MeHI0 BBox anpeca oowekra (puc. 9.35).
Haxxatnem knaBum «d» / «P» B BepXHEH JIEBOM 4aCTH MEHIO BBHIOpaTh TUM ajdaBuTa (KUPUIUIHIIA),
mpUQT (IPOMHUCHBIE CTPOYHBIE), @ TAKXKe HUDPHI (C JATHHCKUMH OYKBaMu).

ESC
R D
1 2 3 4 5 6 7 8 90
QWERT Y U I O
A S DFGHJKL
Z X CVBNM
SPACE

F1 n ESC F1 F2 Fa Fa |l Esc

Puc. 9.35. Mento BBos1a aapeca 0ObeKTa
[TocreoBaTeIbHBIM Ha)KaTHEM KJIABHIN OYKB M IU(P BBECTH ajapec o0bekTa. [locie HakaThs KITaBHIIN

«Enter / J» mpou3BouTcs 3amuch BBEJACHHOTO TECTa M BO3BPAT B MCHIO AJipec 00beKTa.

OYHKINUH KIABUII MEHIO:

«SPACE» — po6er;

«CLR» - O4HCTHUTE BCE ITI0JIE BBOJA.

JIJIsl cTUpaHus BBEJCHHOTO CHUMBOJIA CTPEJIKAMH «<«—» / «—» BBIICJIUTh CUMBOJI U HAXKaTh KIIABHIIY
«Del». [lns oTka3a oT BBO/A M BO3BpaTa B MeHI0 Azipec o0beKkTa HaxaTh kinaBuiny «ESC» B mpaBoit BepxHel
yacTu MeHIo. Iy Beixoaa B ['maBHOE MeHI0 HaxaTh kiapuiry «ESC» BYK.

9.10. ITos1Hast U cOKpaLlEHHAS HACTPOIKA KOMILIEKCA

Jlnis obnerdyeHus BHIIOMHEHUS padoT MO HalaJlKe KOMILIEKCa PEryJIMpOBaHUs Ha 00bEKTE MpeaycMOTpe-
Hbl MeHIo [TonmHo#t u CokpalieHHO HacTpOWKH, paboTa ¢ KOTOPBIMHU MOJICKA3bIBAET OMEPATOPy 00HEM U TO-
CJIEIOBATEIBLHOCTD BBIITOJIHEHHUS MTOJHON U COKPAIIEHHOW HACTPOUKH CTPYKTYpPBI, TapaMETPOB U PEKUMOB pa-
6oter KPH.

[Tonnas HacTpoiika HeOOXOMa MpU MEPBUYHON HaJaJKe CUCTEMBI, a TaK)Ke MPHU 3aMeHe OJ0Ka ynpas-
nenust bBYK. TlonHas HacTpoiika MpOBOAUTCS HA MPEANPUATHN — U3TOTOBUTENE, HA OOBEKTE 3aKa3unKa, OHa,
Kak MpaBuiio, He TpeOyertcs. [loaHas HacTpoiika BKIIOYAaeT U Te paboThl, KOTOPBIE BKIIOYEHBI B IEpPEYEHb pa-
00T 10 COKPAIICHHOM HAaCTpOMKe.

CoxkpaitieHHas HaCTPOIiKa BBIMOJIHSETCSA MPH BBHIOJHEHUH MYCKO — HANAJOYHBIX pabOT Ha 00OBEKTE 3a-
Ka3uuKa 1 00eCreunBaeT peaan3aliio TpeOyeMbIX mapaMeTpoB TEXHOJIOTHUECKOTO poliecca.

[Tpu paboTe 13 MEHIO MOJTHOW (COKpPAIIEHHON) HACTPOUKH MEPEX0]T OCYIIECCTBIISIETCS B T€ )K€ MEHIO, KO-
TOpble 00benuHeHbl B Tpynmbl CTpykTypa, [lapamerpsl, Pexxumbl paboThl ¢ TeM HCKIIOYEHHEM, YTO BO3BPAT
W3 3TUX MEHIO OyIeT MPOU3BOIUTHCA B MEHIO TTOJIHOM (COKpAIIEHHON) HACTPOHKH CHCTEMBI.

[Tepeuens paboOT, BHIMOTHAEMBIX B 00hEME MOJIHOM M COKPAIIEHHOW HACTPOHKH, IPEICTABJICH B TA0I. 3.
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Tabnuua 3

[Tonnas HacTpoiika

o/t

CokpallleHHas HaCTpOu-
Ka

[TynkT UIIT

[TapameTpsl npennpusITus-
HU3roTOBUTCIIA

aTauku

4.2.4

10.00
00.00
4...20 MA

P1

[Ipen. uzmep., bap
Kopp Bepx/Hu3, bap
BEIXOa TaT4yuka
PexuMm

Y poBHUI Henbra
TyCK/OCTaHOB

Y poBHU Henbra

TyCK/OCTaHOB

4.3.2

IlenbTa BBEpX, bap
DCHOBHOM pexum
Pe3epBHBIN peKUM
IlenpTa BHU3, bap
DCHOBHOM pekuM
Pe3epBHBIN PEKUM

00.4
00.8

00.8
01.2

[TapameTpsr [TN]] —
DeryssiTopa

[TapameTprr [TU]] — pe-
rynaropa

4.3.1

Krp=04.6%; Tu=04c; Tn=0Ilc

Macmra6 [THU]] = 10.0

['aliMepbl HACOCOB

l'aliMepbl HACOCOB

4.3.5

[Iyck ocH/pe3, M:c

D Hacoc 00:16 / 00:20
B Hacoc 00:20/ 00:28
1 Hacoc 00:24 / 00:36
D Hacoc 00:28 / 00:46
b Hacoc 00:32 /00:58
Cton ocH/pe3, m:c

| Hacoc 00:05 /7 00:08
D HAcocC 00:16 /00:18
B HAcoc 00:20/00:24
1 Hacoc 00:24 / 00:28
D Hacoc 00:28 / 00:32
b Hacoc 00:32/00:36

laitmepsl
CTpasnen

Maru-

laitmepsl MmarucTpanei

4.3.6

BxoaHas MarucTpasib
[cTor, MM:cc

Fmyck, mm:50T
HaropHast Marucrpaib
TcTom, MM:cc

00:30
00:20

20:00

PeKMMBI pEryaupo-
BAHMS

PeXXKUMBI
U

perynupoBa-

441

[locTOoIHHOE NaBieHUE

Pexxumbl  pyHKITHO-
HUPOBAHUS

443

BKJI
BKJI
BKJI
BBIKJI
BKJI

JUCTIETYCPOM

KoHTposb BeIXOAa
BacEITaHue

[Iyck/Ctom 1o yactoTte
Y cToiunBOCTH
l'ect HacocoB
YrpaBneHnue
BBIKJI
KoJmmyecTBO TECT HACOCOB 3
KonmugectBo copoc otk. [TH 3

PesxxuMbl - (QYHKITHO-
HaJTbHOTO pe3epBa

442

Pe3epB maTuymka 1o — CpeaHe-

My
Pezeps [14
DEXK.

peNeUHbII

[TapameTpsl
[pOB

bunb-

4.3.8

0,04
0,02
0,04

['d matumkos, ¢
I'd ycraBku, c
I'sBeix [T/, ¢

10.

['paduku naBneHuit

4.3.3

He nporpamMMmupyrorcs
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11. YcraBku  pexuma 434 He nporpamMmupyrorcs
TPOTOPLIMOHATBHO-
O peryJaupoBaHus

12. [Tapombp  mporpam- 4.5 1234
MHPOBaHMUSI

13. [Mara, Bpems 4.3.9 lexymee

14. [Iporpammupyembie 4.2.1 DTKII0YEHBI
BXOJIbI Her dyHkimit

15. Kontpomnb BXoja 1mo 4.4.5 BarperieH
AHAJIOTOBOMY  J1aT-
HUKY

9.10.1. ITostHass HACTPOIiKA KOMILIEKCA

MeH10 MoIHON HACTPOWKH CUCTEMbI MpEACTaBIeHO Ha puc. 9.36 a), 0). locTyn k 3kpanam meHio [loin-
Hasl HaCTpoiiKa ocylecTBiseTcst U3 MeHro nepexoaa (puc. 6.3) HaxarueM kiiaBuiu «IloHas HacTpoiika».

B mento (puc. 9.36 a, 6) mpencraBieHa O4epPEAHOCTh BBIIIOJIHEHUS OINEpalil 1Mo MOJTHONM HacTpoMKe
KOMIUIeKca perynupoBanus (Tadu. 3). [locnemoBaTelbHO Ha)xXUMasl KJIABUIIH Ha YKpaHax a), 0) MPOU3BOAUTCS
JOCTYIl K MEHIO CTPYKTYpbI, apaMeTpOB U PEXKHUMOB pabOThl KoMIuiekca. Bo3BpaT u3 BBIOpAaHHBIX MEHIO
(xnmaBuma «< Hazag» KaxJ0ro MEHIO) IPOM3BOIUTCS K SKpaHy MEHIO a / 6, OT KOTOPOT'O OCYIIECTBJICH Iepe-
XO/I.

OdepeaHOCTh BBINOJIHEHUS ONEpalUil 0 HACTPOMKE KOMILIEKCA SIBISETCS pEKOMEHI0BaHHOW. OHa Mo-
KeT ObITh U3MEHEHA M0 YCMOTPEHHIO OIlepaTopa.

[lepexos oT 5KpaHa MEHIO a) K 9KpaHy MEHIO 0) MPOU3BOAMUTCS HaXKaTHeM KiIaBUIIH «/laee >».

[Tepexom oT 3kpaHa MEeHIO 0) K 2KpaHy MEHIO a) MPOU3BOJIUTCS Ha)KaTHeM KiiaBuIH «< Hazam».

Bosspar B Mento nepexona (puc. 10.1) ot sxkpana a) — HaxxatueM kiaBuln «< Hazag», oT 3kpaHa MEHIO
0) - «/lamee >».

5. Tanmepbl

1.0aTumkm
marvcTpanem

9.Pextmbl hyHKL, 13.MNaponke
pesepBa 1-ro ypoBHA

10.@uneTPEBI 14.0ata, Bpema

2 0enbTa 6.Pexumbl
nyck f cTon perynupoBaHua

T .MepegoBaHue
HacoCcoB

11.Mpadcprkm 15.Mporpammup.

3N -perynaTtop AaBneHWA BXoAbl

4. Tanmepbl 8.Pexumbl
HAacoCoB hYHKLMOHUPOB.

12. ¥YcTaBku 16.KoHTpoONbL BXOAa
nponopu. perynup. | No aHanoros.gaTty

0)
Puc. 9.36. Mento [lonnas nactpoiika

Bosspar B 'maBHOe MeHI0 (puc. 6.1) u3 moboro mento [losnnas HacTpoiika — HaxkaTHeM KiaBuIIu «ESC»
bVK.

9.10.2. CoxpaleHHAasi HACTPOKAa KOMILIEKCA

MeH10 cokpallleHHOW HAaCTPOMKHU CHUCTeMbl MpeacTaBieHo Ha puc. 9.37. Jloctyn k skpaHam meHio Co-
KpallleHHas. HacTpoiika ocyuiecTBisgercs u3 Mento nepexona (puc.1.3) HaxxartueM kinasuin «CokpamieHHast
HACTPOIKa».

B MeHI0 mpeacTaBieHa 04epeHOCTh BBIMOJIHEHUS ONEpaluii 0 COKpPAIIeHHOW HAaCTPOMKe KOMIUIEKCa
perynupoBanusa. HakaTeM KiaBUILI Ha SKpaHE MEHIO IIPOM3BOJIUTCS MOCIEA0BATEIbHBIN JHOCTYN K dKpaHaMm
MEHIO CTPYKTYpBI, TapaMEeTPOB U PEKUMOB pabOThl KoMILIeKkca. Bo3Bpar u3 BEIOpaHHBIX MEHIO (KJIaBHINA «<
Ha3zag» kax10ro MEHI0) NPOU3BOJUTCS K SKpaHY MEHIO COKPAIIEeHHON HACTPOUKH.
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1.0eneTa 5. Pextumel
nyck f ocTaHoB perynMpoBaHuA

2.NMapameTpbl MG

3.Tarmepbl
HacocoB

4. Tanmepbl
MarmcTpanen

< Haszan

Puc. 9.37. Mento CokpalieHHast HacTponka
OuepeHOCTh BBINIOJIHEHUS ONEpaLUil 10 COKPALIEHHOM HAcTpOWKe KOMIUIEKCa SBISETCS PEKOMEHJO0-
BaHHOU. OHa MOXeT OBITh U3MEHEHA 110 YCMOTPEHUIO OIlepaTopa.
Bo3sspat B Mento nepexona (puc. 6.3) oT 5kpaHa MEHIO TPOU3BOAUTCS HAXKaTHEM KiIaBuIu «< Hazamg».
Bosspar B ['naBHoe menio (puc. 6.1) u3 MeHto CokpalieHHasi HacTpolika — HaxkatueM kiaBuim «ESCx»
BbVK.
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10. UHCTpYKUMS MO IKCILTyaTAlMH

10.1. IToaroroBKa KOMILIEKCA K BKJIIOYCHHUIO

1. YcTaHoBUTH Ha JIMIIEBOM MaHenu ImKada nepekiaodaress «Pexum» - B monoxeHue «0».

2. IlopaTe nuTaroniee HaNpsHKEHUE B CXEMY YIIPaBJIEHUsI KOMIUIEKCA, JIJIS YETO YCTaHOBUTH MEPEKI0YaA-
tenb «Ilutanme» B monoxenne «Bri». [Ipu 3ToM 3aropaercst curnanbHas apMarypa 3eneHoro mnsera «Illura-
Hue». He nomyckaercs 3aropanue CBEeTOCUTHAJILHOW apMaTyphl 3efeHoro 1Beta «Padora» moboro u3 Haco-
COB, a TaK)K€ apMarypa KpacHOro nsera «OTkas».

[lepen BkIIOUEHHEM KOMILIEKCa B paboTy HEOOX0AMMO Mpou3BecTd noaHyo (. 9.10.1) mium cokparieH-
Hy10 (1. 9.10.2) HacTpoiiky KOMILJIEKca [0 COBOKYITHOCTH MapaMeTpoB Tadi. 3.

3. 3ajaTh BEIMUUHY JaBICHUS, TOAIECP>KMBAEMOT0 B HarmopHoU Maructpanu (m.10.2.).

4. TlepexmouarensiMu «PexuM paboThl HACOCOB» Pa3peIIUTh HACOCHI JJII PabOThI B aBTOMaTHYECKOM
pEeKUME, YCTAaHOBUB MEPEKIIOYATENH PEKUMOB PA0OTHI ITHX HACOCOB B IMOJIOKEHUE «ABT».

5. Onpenennth MakCUMaIbHOE KOJIMYECTBO BKIFOYaeMbIX HacocoB (1. 9.2.3). Ha skpane I's1aBHOrO me-
HIO B CTpoke «Make» OyeT MHIUIMPOBATHCS MAaKCHMAJIbHOE KOJIMYECTBO Pa3pelICHHBIX sl paboThl HACO-
COB.

Jnis U3MEHEeHUs] MaKCUMAJIbHOT'O KOJMYECTBAa HACOCOB, Pa3peIICHHBIX i paboThl, HEOOXOIUMO IOCIe-
JOBaTeabHO HaxkuMath KiraBumy « 'V » («F2») 'maBHoro mento BYK (puc. 6.1).

6. OnpenenuTb HACOC, KOTOPBIH MEPBBIM BKIIOUUTCS B paboTy

O ¢ MOMOUIbIO MepeKJIYaTeseil HACOCOB: NMPHU BHIKIIOYEHHOM pEXKUME PadOTHl U OCTaHOBE BCEX
HACOCOB BBIKJIIOUUTH M 3aTE€M BKJIIOUUTH MEPEKIIOUaTeNb PeKUMOB paboOThl BEIOpaHHOro Hacoca. Ha skpane
I'naBHoro menio (puc.6.1) nmocne naaekca «1H» Oyaer uaauIMpoBaThes Mudpa, COOTBETCTBYIOMIAS MTOPSI-
KOBOMY HOMEpY BBIOPaHHOT'O HAcoCa;

o ¢ noMomblo na”eau ynpasjenuss BYK: npu BeikiItodeHHOM pexxume paboThl U OCTaHOBE BCEX
HACOCOB TOCJIEIOBATEIIbHO HAKUMATh KIaBUINY « d» («F1») - mis yBenmudeHus MOPsSIKOBOTO HOMEpPA BKITIO-
4aeMoro Hacoca;

[Ipu oTcyTCTBUMU BKIIIOYEHHBIX M MCIPAaBHBIX HacocoB mocie cumBoia «1H» («1Hacoce») Oyner unau-
uupoBatbes udpa «0».

Crnenyrommii Bkitoyaemblii Hacoc («H>») cuctema ynpapiieHus: KOMIUIEKCOM OIpEAENsieT aBTOMaTuye-
cku. [Ipu oTCyTCTBUM HCTIPAaBHBIX M pa3peIIeHHbIX Ui paboThl HAcOCOB Mocie cuMBoia «H>» Oyner nnau-
upoBathes udpa «0».

10.2. BBoa 3aaaHHOI0 JaBJIeHUSA

[lepen BiItOUECHHEM KOMILIEKCa B pab0Ty HEOOXOMMO YCTAHOBUTH 3aJJaHHOE 3HAUCHHs yCTaBKH. J{is
3TOTO B [ TaBHOM MEHIO Ha)KaTHEM KJIABHUII «+» / «-» MEHIO YCTAaHOBUTH TpeOyemoe 3HaueHue P3 - 3amanHoro
naBiieHusl. 3HaYeHHE 33JaHHOTO JJaBJICHUS B YMCIOBOM BHJI€ Oy/IeT HHIUIMPOBATHCS Mepen 3HaueHuem P3, a
TaKke B rpad)UuecKOM BHJIE Ha BEpXHEH TOPU3OHTAIBHOM mikaie (puc. 6.1).

[Tpu KOPOTKHUX MOCIEAOBATEIHHBIX HAKATHUAX Ha KIABUIIH «+» / «-» 3aJJaHHOE 3HAYCHHUE PETYIUPYEMO-
ro rmapamerpa (IaBjieHus) OyIeT U3MEHATHCA B CTOPOHY Bo3pacTaHus uiu yosiBanus Ha 0,01 6ap mpu kaxaom
KacaHuU (HakaTuu) KiaBuil. [Ipu HempepbIBHOM HAXKATUU U YACPKAHUH 3a/1aBaeMasi BeJIM4a JaBJICHUS OyIeT
MU3MEHSATHCS C BO3PACTAIOIIEN CKOPOCTHIO.

[Tpu pabore no rpadukam gaBaeHH mocie ycTaHOBKa pexxuMa «I paduku» Ha skpaHe [ TaBHOTO MeHIO
nosiBisiercs nuaukanus «[louck». Cucrema perynupoBaHusi MPOU3BOAUT OUCK YCTaBKH, COOTBETCTBYIOLIEH
TEKyIeMy BpeMeHH BKJIIoueHUs pexkuma. [Ipu pabore no rpadukam JaBieHUs] CHCTEMa aBTOMAaTHUECKU BBO-
IUT 3alporpaMMUpPOBaHHbIE B IpadUKK 3HAUEHUs AaBieHus. [ n3MeHeHus: BBeIEHHOM yCTaBKU HEOOXOIH-
MO C TIOMOIIBIO KJIABUII «+» / «-» U3MEHUTH 3T0 3HaueHue. Ha skpane ['maBHoro menro (puc. 6.1) nossisercs
kinaBuia «Beoa B rpaduk». [lpy HaxkaTun KIaBUIIM U3MEHEHHOE 3HAU€HHE YCTaBKH Oy/leT aBTOMaTUYeCKU
3aMucaHo B rpaduk Ui TEKYIIero HHTepBasia BpeMeHU. Takum 00pa3oM, MOXKeET OBITh POU3BEICHO U3MEHE-
HUE 3allpOrpaMMUPOBAHHOTO Tpaduka.

[Tpu oTKa3e OT BBOAA CHCTEMA PETYJIMPOBAaHUS OTpabOTaeT BBEACHHOE 3HAYCHHE AABJICHUS JI0 BKITIOYE-
HUS CIEAYIONIeN YCTaBKH, a MPH MOCIEIYIOINX UCTIOTHEHUIX Tpaduka Oyie BBOAUTD 3allporpaMMHPOBAHHOE
3HAuYEHHUE.

[Ipu paboTe B pexume NpONOPIHOHATBHOTO PETYINPOBAHUS ITPU U3MEHEHUH TEKYIeH YCTaBKU KJIaBH-
IIAMU «+» / «=» TIPOU3BOJUTCSA U3MEHEHNE MAaKCUMAJIbHOTO 1 MUHIUMAJIBLHOTO 3HAYEHUH YCTaBKU peKuMa
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IIPONOPLIMOHANIBHOTO perynupoBanus. [Ipu 3ToM BEpXHUM NPEEIIOM U3MEHEHUSI MAKCUMAJIBHOTO 3HAYEHHUSI
YCTaBKH SIBJISI€TCS Mpeesl U3BMEHEHUS AaTYUKU, HIDKHUM MPeIelIoM U3MEHEHUS MUHUMAIbHOTO 3HAaYEHHUSI
YCTaBKH SBJISIETCA €€ HyJIeBOe 3HadeHue. [Ipy moObIX N3MEHEHHSIX YCTaBOK UX Pa3HOCTh, ONpeiesieMas CH-
CTEMOM MPHU MPOrPaMMUPOBAHUHU OT MEHIO Y CTaBKH MPOMOPIMOHATIBLHOIO peryiupoBanus (1. 9.4.4, puc.
7.16), ocTtaeTcst HEU3MEHHOM (3aIIPpOrpaMMUPOBAHHBII HAKJIOH XapaKTEPUCTUKH). MI3MeHeHne HaKkIoOHa Xapak-
tepuctuku P3an=P3an(Pnpen-0), rae Pnpen — npenen uamMepeHus 1aTdyuka, MOXKET ObITh IPOU3BEIACHO TOIBKO
13 MEHIO Y CTaBKM MIPONOPLIHOHAIBHOIO PETYIUPOBAHUS.

10.3. BkiioueHue KoMILIeKca B padoTy

1. BKIIOUUTH PEKUM aBTOMATHUYECKOIO PETYJIMPOBAaHMs AABJICHUS YCTAaHOBKOW mepekitodarens «Pe-
skum: 0 — Bkia» B monoxenne «Bxi». [Tocie BKIIFOUeHUST KOMIIEKCa B aBBTOMAaTUYECKHN PEKUM pabOTHI MPo-
M30MIeT TUIaBHBINA MyCK BBIOPAHHOTO MEPBBIM HAcoca OT MpeoOpa3oBaTeNst YaCTOThl U 3arOPUTCS CBETOCHUT-
HaJbHasi apMaTypa paboThl Hacoca.

10.4. YnpaBieHnue pe:kuMaMi HACOCOB

Kommuiekc perynupoBaHusi HACOCHBIMU arperaraMy peaausyeT CleAYIoNue pexXuMbl paboThl HACOCOB:

1. ABTOMAaTHYECKOE YIPABJIEHUE B PEKUME PETYIMPOBAHUS 3aJaHHOTO JaBJICHHUS.

2. Ilyck 1 ocTaHOB MOYKapHBIX HACOCOB B PEKHUME MOKAPOTYILIEHUS

3. PyuHoe ynpasneHue

O IITaTHOe OTKJIIOUEHHE padoOTalolero Hacoca B PEeKMME «ABTOMATHYeCKOe YNpaBJIeHUe» Iepe-
kitouatesieM pexxuMoB «Hacoc: Pyun-0-ABT» ycTaHOBKOHM Iepexirodatenst Hacoca B nosiokeHue «0». Ilpu
STOM BO3MO>KHBI CIIEYIOIINE BaPHAHTHI

a) Hacoc paboTaet ot ceTu. [IpoucxoauT peneiftHoe OTKIIIOUEHHE Hacoca.

6) nacoc padoraer ot ITY. [IpoucxoauT oTkiIroueHne pexkuma ymnpasierus [1Y, mocie yero BeIkitodae-
MbIi Hacoc oTcoenuusiercs ot ITY. Ilpu Hanuyuu uCrpaBHBIX, BKIIOYEHHBIX U HE pa0OTaIOUIMX HACOCOB MPO-
M30MET MJIAaBHBIN MYCK CIEAYIOUIEro Mo MPUOPUTETY Hacoca. [Ipu OTCyTCTBUM TaKOBBIX - OTKIIOYEHUE OT Ce-
TH U nojkiaodeHue K [14 B pexxnme «ABTONOAXBAT» MOCIEIHETO BKIIOUEHHOTO HACOCA;

O LITaTHOE BKJIIOYEHHE pabOTaloIIero Hacoca B PeKUMe «ABTOMaTH4YeCKoOe YIPaBJIeHUue» MePeKIio-
gareneMm pexumoB «Hacoc: Pyun-0-ABT» ycTaHOBKOH Nepekitodarens Hacoca B MOJOXKEHUE «ABT», IpU
ATOM Hacoc OyJIeT MTaTHO BKIIIOUEH B pabOTy B peKHUME OOIIECH 0YEPETHOCTH;

O TpAMOi myck Hacoca. HezaBucumo ot pexknma paboThl CTAHLIMU YCTAaHOBUTH MEPEKIIOYATENb PEXKH-
MoB «Hacoc: Pyun-0-ABT» BbIOpaHHOTO Hacoca B nosioxkeHne «Py4n», mocie yero Haxxkath KHOTKY «Ilyck»
Hacoca. Hacoc moIKIIIOUnTCSl HEMOCPEICTBEHHO K CETU MUTAIOLIETO HANIPSHKEHMUS;

O OCTaHOB Hacoca Iocje NpsAMoro nycka. Boamoxen nByms cnocobamu:

a) KpaTKOBPEMEHHBIM Ha)kaTheM KHONKU «CTom» paboTaromniero Hacoca;

0) ycTaHOBKOH Tepekitouatess pesxkuMoB Hacoca «Hacoc: Pyun-0-ABT» B nmonoxkenue «0».

B 00oux ciyyasix IpOMCXOIUT peNieiiHOe OTKITIOUEHHE HAcoca OT CEeTH MUTAIOIIEr0 HANPsHKEHUS.

10.5. OTkJII0YeHHe KOMILIEKCa

OTkiII04eHne KOMILIEKCA CIIeAyeT IPOU3BOAUTH B CIEAYIOLIEH IOCIE10BATENIBHOCTH

¢ nepekitodarens «Pexxkum: 0-Bri.» ycranoBuTh B nosnoxxenue «0». [lpu sTom peneitHo npousBoauT-
Csl OCTaHOB HACOCOB, pa0OTAIOIIMX HAMPAMYIO OT CETH, C MHTepBajIoM 4 cekyHnabl. Hacockl oTKiIt049aroTCs B
MOpSIKE OUEPEIHOCTH UX BKJIroueHHs. Ilocie OTKIIOYEeHHsT HacOCOB, pabOTAIOMIMX OT CETH, MPOU3BOIUTCS
TUTaBHBIA OCTAHOB PETYIUPYEMOTO Hacoca.

® [0cje TOJHOIO OCTaHOBAa HACOCOB MPU HEOOXOAMMOCTH NepeBecTH mepekiatodarens «Ilutanue» B
nosioxkeHue «0». [Ipu 3ToM J10y1Ha MOracHyTh CBETOCUTHANIbHAs apMarypa «Ilutanue».

10.6. O6u1uii copoc

[IpennasHaueH 1t cOpoca 0TKAa30B, KOTOPBIE 3aPETUCTPUPOBAHBI CUCTEMOM, OOHYICHHS CYETYMKOB
copoca otkaza [T4 u TectupoBanust HacocoB, copoca rnpu3Haka «OTKa3 BbIXOJIHOI MAruCTPAJIN».

st BemmonHeHus: GyHKINN «OQ0mmid copoc» HeoOX0auMO B «MeHI0 HHAUKAIUN», WIH MEHIO «Pekum
padoThI» B TeUEHUE 2 CEKYH] yaepKuBaTh HakaTol kinaBuiny «ESC». AkTuBuzamus QyHKIIUU WHIALUPYET-
cst TpaduueckuM curHasiom «Crpeiika BBepx». Uepes 1 cexynay nocne ormyckanus kinaBuiin «ESC» GpyHk-
uus «O0uuii cOpoc» OTKIIIOYAETCA.
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[Ipunoxenue 1

WNHcTpykius mo paboTe B MEHIO HaJTaIKu

Psn mapameTrpoB KoMIUIEKCa, MPOTPAaMMUPOBAHUE KOTOPBIX MPOU3BOJAUTCA TOJBKO MPU 3aBOJCKOU
HalaJKe KOMIUIEKCA, BBIBEJCH B OTACIbHYIO TPYNIYy W 3allUIIeH MapoJieM JOCTyna MpearnpHusITHs-
U3roToBUTENS (2-1 ypOBEHB AOCTYIIA).

B mporiecce skcrutyaTaniuu M3MEHEHHE IMapaMeTPOB 3TON TPYIIBI HE TPEOyeTCs, IPH STOM CIIydaitHOE
Y HEKBATH(PHUIIMPOBAHHOE U3MEHEHHE ITUX MapaMeTPOB MOKET MPUBECTH K MOBPEKACHUIM B paboTe 000py-
JIOBaHMSI KOMILIEKCA, OTKIIOYEHHUIO U OJIOKMPOBKE MpeoOpazoBaTelis 4acTOThl U JaTUYMKOB, @ TAaKXKe K JIOXK-
HBIM CYXKJE€HUSAM O COCTOSIHHM HACOCOB.

JlocTyn K MporpaMMHPOBAHUIO JAHHOM TPYIIbI TapaMeTPOB MPOU3BOAUTCS U3 MEHIO Hanmaaku. JlocTyn
K MEHIO ocylecTBisieTcs: u3 Mento nepexona (puc. 6.3) Haxxaruem kinaBuiid «Hanagumk». [Tocne BBoga na-
poJist 2-r0 YpOBHS AOCTYyNa MPOU3BOAUTCS nepexo K ['maBHoMy meHro Hanagaku (puc. 1.111).

1. 'maBHOe MeHro Hanmagku. ObOecreynMBaeT WHAWKAIIMIO COCTOSIHHM YCTaHOBJICHHOTO MPOTPAMMHOTO
oOecrnieueHus, pa3petieHnil GyHKIHUHM yrpaBiIeHus, a Tak)Ke 00eCreurnBaeT Nepexo/1 B Apyrue MEHIO HalaKu.

Harpeer

Tun M4 > Baxon

YNpaeneHWe KOMMNeKCom> O

CYyeTYMK 33 » Het

OyHKLIMK YnpaeneH

Tabn.ModBus | Tanmepbl
Puc. 1.111. I'maBHOE MEHIO HAJTAIKU

B MmeHto mporpammupyercs

- tun [TH

- tun I[TN/1: HarpeB/ oxJyiaxaeHue (1711 yCTaHOBOK IOBBIILIEHUS JaBJIE€HUS — HAIPEB);

- HaTM4ue / OTCYTCTBUE CUETUHKA (M3MEPUTENS TAPAMETPOB) SJIEKTPOIHEPTUH.

B meHro unauumpyercs:

- IapoJib IPOrpaMMUPOBaHUs 1-TO YpOBHS IOCTYIA; PU yTepe MapoJisi, BBEAESHHOTO CIIYX00i IKCILTy-
aTaluy 3aKa34KlKa, TOT MapoJb MOKET ObITh BOCCTAHOBJICH U3 MEHIO HAJIAIKU;

- KOJIMYECTBO HACOCOB — MPOrpaMMHpyeMas BEIMYHMHA, CBUIAETENBCTBYET O COOTBETCTBHM IPOrpamMM-
HOro 00ecredeHus] KOJIMYECTBY PEryIupyeMbIX HacOCOB. 3HAUEHUE YMciIa HacocoB = () CBHIIETENBCTBYET O
HapYIICHUHU IIpaB MOJIb30BaHUS IPOrPaMMHBIM 00€CTIEYeHUEM U TIPeCcIe1yeTcCs 0 3aKOHY;

- HaJU4Me 3€JICHON CTPEJIKU: pa3pelleHue YIPaBICHUsSI KOMIUIEKCOM MPU UHCTAIIISILUUA TPOrPaAaMMHOTO
obecrieuenus, - 3-i ypoBeHb noctymna. OTCyTCTBUE 3€JEHOM CTPEJIKH CBHIIETEILCTBYET O 3alPeTe MOJIb30Ba-
HUS IPOTpaMMHBIM obecriedeHreM Jtst nanHoro bYK;

- U300pakeHHe KpacHOro MHAMKATOpa — yNpaBieHHE KOMIUIEKCOM OJIOKMpOBaHO W3 MeHI0 DyHKUuu
(puc. 2.111). IIpu 610KMpOBKE YIpaBICHUS MOSBISAETCS KPacHbIi HHAUKATOP. B cTpoke cocrosamii ['maBHOTO
MEHIO UHAMIUPYETCS «BbIoKupoBKa».

OyHkIus «Y1IpaBieHUe KOMIUIEKCOM»: «BaoknpoBano» (KpacHblii nnaukarop) / «Paspemeno» (3e-
neHbld uHAMKaTop). Ilpu ycTaHOBKE KOMILIEKCA PETYIUPOBaHUS Ha OOBEKT YNpPaBICHUE UM MOXKET ObITh
OJIOKMPOBAHO JI0 BBIMTOJIHEHUS ITyCKO — HAJAI0YHBIX PaOOT MPEANPUITHEM — U3TOTOBUTEIIEM.

2. Mento ®yHKINN

[IpenHaszHaueHo a1 IporpaMMHUpPOBaHUs TaAUMEPOB NEPEKIIFOYEHNS HacocoB oT 1IY k ceTu nuTaroiiero
HaINpsDKEHUS U 00paTHO B pexkrMe «ABTOMOIXBAT», a TAK)Ke OJIOKUPOBKH YIIPABIICHUS.

Jlia pacueta BpeMEHM INepekiodeHnst Hacoca oT IIY k ceTn muTaromero HampspKeHUs B MHIMKATOP
«MoutHOCTh Hacoca», KBT BBOAUTCS 3HaY€HUE MOIIHOCTH Hacoca. [IporpamMma 1o 3Ha4eHUIO0 MOIIHOCTH Ca-
Ma paccuMThIBaeT BpeMs nepekiatoueHus Hacoca oT [1Y k cetu (T nmepexitoueHus cets, ¢) U ot cetu k [1Y4 B
pexume «Atonoaxsat» (T aBronoaxsat I14, c).
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[Tpu 3TOM TIOCTIE pacyeTa TUX 3HAYCHHUN CUCTEMOW OHU MOTYT OBITh U3MEHEHBI IPSIMOM 3aIMHUCHI0 B UH-
IUKaTop 3HaueHus. st 3amucu HeoOXOAMMO HaXKaTh («KIMKHYTh») MaJiblleM (CTUIIYCOM) IO 3HAYCHUIO TMa-
paMeTpa M 3anucarb B HEr0 COOTBETCTBYIOIIEE 3HAUCHHE.

BBenenHoe 3HayeHHe MOIIHOCTH Hacoca OyJeT UCMOIb30BaHO IS pacyeTa MaciTaba npu NOCTPOSHUU
TPEHJI0B 3HAUYEHUN TOKOB (pHC. 2.6. puC. B), a TAKXKe JIs pacuera napaMeTpoB NEPEKIIOUEHUsI Hacoca Ha CETh
MUTAIOUIETO HAMPSIKEHUS U TapaMETPOB PEKUMa «ABTOIOAXBAT».

B mento OyHKIMK MapaMeTphl EPEKIIIOUEHUS K CeTH U peXnuMa «ABTOMOAXBAT» MOTYT OBITh U3MEHE-
HBbl B pexxuMe npsimoit 3anucu. B mento TaitMepsl 1 cocTaBismonye 3TUX TapaMeTPOB BBIICICHBI KPACHBIM
1BeToM. PacueTHble 3HaUCHHS TAKMEPOB MOTYT OBITh U3MEHEHBI B MeHIO Taiimepsl 1.

PacueTHoe 3HaUeHME TOKAa MOKET OBITh M3MEHEHO B MEHIO [lapameTpsrl anektposnepruu (1. 2.6.4, puc.
2.13a).

MowHocTe Hacoca, kBT | 9990 99
P00 s o [
_Tastonoaxsar 4, c | 9.99

AHanoroeble BXogbl,bWT | 16
KoHTpacT KK MopceeTra HKIA

SN

<Hasag |Tarmepbl ModBus

Puc. 2.1I1. Mento ®yHkiuu
[TocnenoBaTenbHBIM Ha)KaTHMEM KIIABHUIIN «AHAJIOTOBBIE BXOJblI, OMT» YCTaHABIMBAIOTCS IMapaMeTphbl
AQHAJIOTOBBIX BXOJIOB MOJKIIOYCHHSI TaTYUKOB.
KHonku «+/-» o0ecrneunBaioT peryarupoBanue KoHTpacrta u nojacetku KKU.
ITpu Haxxatum xknasumn «<Ha3ag» mMeHro — Bo3BpaT B [ TaBHOE MEHIO HAJIAKH, IPU HAKATUH KJIABHUILN
«Talimepsl» - nepexon B MeHto Taiimepsl 1. Ilepexon B meHto Taiimepbl 1 Bo3MOXeH U3 I'1aBHOrO MEHIO

Ha)KaTheM Ki1aBulu «TaliMepb».
TaAmepel 1, ¢

OTENDHEHE KM MY Pannos

n 99 L 99

KR M4 - KM ceTh 5 BpauwsHie M4
n 999 9.99

CETE | - KR MH 3 Het ¢ o

99.99
ATHIER

0999

< Hazan |OyHEUMK | ModBus | Janee »
Puc. 3.1I1. Mento Taiitmepsr 1

B menio Taiimepsl 1 1ocTynHa HHAUKALMSA U IPOrpaMMHPOBaHHe CJEeAYIOLIUX apaMeTpPOB:

- Otximrouerne KM ITY — Bpemst mexxny oTkimtoueHuneM tienu ynpasienus T4 u ornyckannem KM ITY.
Bpems nporpammupyeTcst IpsMO# 3allMChI0 Yepe3 MEHI0 BBoJa napamertpa (puc. 4.1) - T1;

- KM ITY p — KM cetb 3 — Bpemsi Mexx1y pasMblkaHueM KoHTakTopa [1Y u 3aMblkaHHEeM KOHTaKTOpa ce-
1 — T2. O01iee Bpems mepekItoueHus Hacoca K cetu nocie perynupoBanus [TY cocraBut T = T1 + T2.

[Ipu BBOZIE MOMIHOCTH Hacoca B MeHI0 DyHkiuu (puc. 2.11T) B mento TaliMepsl 1 n3MeHUTCS 3HAYCHUE
T2: T2 = (T f(P nacoca) — T1). Bpemst T1 npu BBOJIe MOLITHOCTH HE PACCUUTHIBACTCS, SABJISIETCS TIOCTOSTHHOM
BBEJICHHOW BEJIMYMHOM (BBIACICHO CUMBOJIOM). PekomenyeMoe 3HaueHue — 0,02 ceKkyHapbl.

Bpems KM IT4 p — KM cetpb 3 (T2) MokeT ObITH BBEICHO MPSAMOI 3alMChI0 MapaMeTpa 4epe3 MEHIO
BBOJIa B TOM CJIy4ae, €CJIM NapaMeTpbl NEPEXOAHBIX ITPOLIECCOB NP MEPEKITIOUEHUH HACOCOB HEYI0BIETBOPH-
TEJIbHBI JUIsl paccuuTaHHoro napaMerpa Tm. [Ipu 3ToM n3mMeHuTcs 3HaueHne BpeMeHH T MepeKItoueHus CeTh,
a 3HaY€HUE MOIIIHOCTH HAacOCa HE MEHSETCSI.

[Tpu u3menenun nmapamerpa T otxmouenust KM ITH uzmenurcs obuiee Bpems epeKIroueHus] Hacoca K
cetu B MeHI0 @yHkumu (puc. 2.111).
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Wunekce «I1» nepen 3HaueHueM TaiiMepoB 03HaYaeT (PYHKIUIO «IEPEKITIOUCHUS»;

- KM cetb p — KM 1Y 3 — uaTEpBan BpeMeHH Mexay pa3mbikanrneM KM ceTu Hacoca M 3aMbIKaHHEM
KM ITY sToro Hacoca B pexume «ABTONOAXBAT» - 13;

- 3ambikanue ynpasienue [14 aBronogxsat — nHTepBai BpeMeHu Mexay 3ambikanneM KM T4 u 3ambl-
KaHMeM Lienu ynpasieHus (Set) [T — T4.

OTO K€ 3HaYeHUE ONpEeAeIsAeT HHTEPBAI BPEMEHN MEXy 3aMblkaHneM KoHTaktopa [IY Hacoca n nenu
yopasienus T4 npu npsimom mycke Hacoca.

Bpewmst aBromonaxBara Bpalaroiierocsi Hacoca paccuutbiBaercs kak Ta = T3+T4. Ilpu BBoae 3HaUYeHUS
MOILHOCTH Hacoca Npou3BoanuTcs pacueT BpemeHu Ta. Ilpu atom Bpems T4 paccuntsiBaercs kak T4 = Ta-T3.
Bpewms 3ambikanue nienu ynpasienus [IY T3 aBisieTcs NOCTOSHHONW BETUYUHOM, BBOJUMOU MIPSIMOM 3aIHChIO
(BeIIETIEHO cUMBOJIOM). Pekomennyemoe 3nauenue T3 (3ambikanue ymnp. [T4 aBronoaxs.) = 0,02 cekyHIbI.

3nauenus taitmepoB T KM ITY p — KM cets 3, (T3), T 3ambikanus nenu ynpasienus 114 (T4) moryr
BBOJMUTHCS NMPAMON 3anuchro. [Ipu 3ToM n3MeHuTca 3HaueHue BpeMmeHu T aBromoaxsaT B MeHIO DyHKUMH
(puc. 2.1m).

WNunekc «A» nepen 3HaUeHHEM TaliMEepOB 03HAYaeT «ABTOMOIXBAT».

[IepeuriciienHble TaliMEphl BBIEIEHBI KPACHBIM LIBETOM JUISl IOJYEPKUBAHKS UX BaXKHOCTH B peanun3a-
LIUU MEPEXO0JIHBIX MPOIIECCOB KOMMYTAIIMU HACOCOB;

- ITyck 0+1 — BpeMs mycka JOMOJHUTEILHOIO HAcOCa MPHU OTKAa3€ Hacoca MOCje OTKIOYEHUS] OCHOBHO-
ro Hacoca oT ITY u3-3a ero oTkasza / BLIKJIIFOUECHHUS;

- PamnioBbiii cron ITY — uHTEpBan BpeMEHH MEXIY pa3MbIKaHUEM LIENH yrpaBieHus Bpamenuem [1Y -
u uenu ynpasiuenus [14 (Set);

- Her cBsi3u ¢ [TY — uHTEpBa BpEMEHU OT MOJYYCHHS CUCTEMOM YIpaBJICHUS MPU3HaKa 0OpbIBa CBS3H
no npotrokosry ModBus 1o dopmupoBanus uapopmannonnoro curnana «Her csssu ¢ [1U», a Takke ncnod-
HUTEJIBHOTO CUTHAJIa «biIoKupoBKa, HET CBsA3U ¢ [TU»;

- OTKa3 gaTuyMka — MHTEpBAJl BPEMEHH OT MOMEHTA CHI)KEHHSI CUTHAJIa JTATYMKA HHUKE KOHTPOJIBHOTO
3HAYEHUS 10 MOMEeHTa GopMUpOBaHus curnana «OTKa3 1aTunKa»;

- Otkaz KM — uHTepBasl BpeMeHU OT MOMeHTa HecpabaTsiBanuss KM mpu mosryueHUH yrnpaBIIsIOLIETo
curHasia uiu cpadateiBanusi KM npu oTcyTcTBHM cUTHANa yrpaBieHUs: 10 MOMEHTa (P OpMUPOBAHUS CUTHAIA
«Otka3z KM»;

- OTKa3 TepMOJaTYMKa — UHTEPBAJI BPEMEHH OT MOMEHTA IOCTYIIEHNs curHaiga «OTka3» OT JaTduKa
TEMIIEPaTyphl 10 MOMEHTa (OPMUPOBAHUS CUCTEMOM cuTHaNa «OTKa3 Hacoca» MO CUTHATY TeMOAATUHKa,

- Orka3 JIEM — uHTEpBan BpeMEHU OT MOMEHTA MOCTYIJIEHUs] CUTHaNIa «OTKa3» OT AaT4MKa-pe aaBJe-
HUS IO MOMEHTa (JOPMUPOBAHUS CUCTEMOM curHaiia «OTKa3 Hacoca» MO MPU3HAKY HU3KOTO JaBIICHUS HA BhI-
X0JI€ Hacoca;

- COpoc HEeBKII. UCIP. HACOCHI — TaiiMep cOpoca MpU3HaKa «HEBKIIIOUEHHBIC/UCTIPABHBIC HACOCHI» - TEX-
Hosorudeckoe Bpemsi, T=0,86 ¢ (1151 KOHTPOIIS);

IIpn nHaxxatun kinaBumm «/lamee >» meHro «Taiimepsl 1» - mepexon k MeHIo «Taiimepsl 2». B MeHIo
«Taiimepsbl 2» AOCTYNHA MHAMKALMS U MPOrpaMMHPOBaHUE CJIeTYIOIINX TaiiMepoB:

- Pamna nmepexitoueHus: K CETM — MHTEPBAJ BPEMEHHU, IO MCTEUYEHUU KOTOPOTO MPOU3BOAMUTCS IEpe-
KJIFOUEHHME Hacoca K CETH MUTAOIIET0 HANPSKEHUs IIPU paMIIOBOM IyCKe Hacoca B pexxuMe Pamria, a Takxke
MIPH KaCKaJHOM ITyCKe Hacoca B pexkuMe (DYHKIIMOHAIBHOTO pe3epBa JaTYMKOB MpH ero 3HaueHun «Hacochr».

YcnoBue paboThl TaliMepa — yactota [1Y Oonbliie wim paBHA 3aJaHHONM YacTOTE, TPOrPaMMHUPYEMOH 13
pexuma «Pammax» (1. 3.2. puc.3.3);

- OTkIIIOUEHME BpalllCeHMs], paMIia — HHTEPBaJI BPEMEHU MEXIY pa3MbIKaHUEM MU YIPaBJICHUs Bpa-
mennem [TY u pazMbikanuem nenu ynpasieHuu 114 (Set) mpu OTKIIOUEHUH LENH YITPABICHUS;

- Copoc otkaza [T — uHTEpBaN BpeMeHH MEXy MOMbITKaMu copoca otkaza [T4, (1. 4.7);

- TecT HacocoB - HHTEpPBaJI BPEMEHH MEXKAY MOMBITKAMU IMyCcKa Hacoca npu ero tectupoanuu (0...12);

- Komanga ITYCK — unrtepan Bpemenu popmupoBanus komanasl IIYCK — kackagHoro mycka JomoJi-
HUTEJIBbHBIX HACOCOB;

- Copoc ITYCK — unreppan Bpemenu cHaTiu koman sl [TYCK;

- Komanna CTOII — unTtepBan Bpemenu ¢opmupoBanust komanabel CTOII — kackaaHBIH OCTaHOB J10-
MTOJIHUTENIbHBIX HACOCOB;

- Copoc CTOII — unrepsan Bpemenu cusatus komanasl CTOIT;
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- CTOII xackaj OTKJIIOUEHHUST — MHTEPBAT BPEMEHU KaCKaJTHOTO OTKJIFOUEHHUS HACOCOB MPHU Pa3MbIKAHUN
L[ENU YIPaBJICHHUs, a TAK)KE MIPH MPHU KOJIMYECTBE paboTaIOINX HACOCOB OoJiee 3aporpaMMHUPOBAHHOIO;

- biiok mOBTOPHOTO BKJIIOYEHHS] — TaiiMep OJIOKMPOBKHU TMOBTOPHOTO BKIIOUEHUS PEXKUMA, 3aJCPKKa
BpPEMEHH BKJIIOUYEHHSI pEKHUMA MOCIIe YCTaHOBKHU Nepekitodarens «Pexum» B monoxkenne «Brim;

- [lepezamnyck — TaiiMep KOHTpOIbHOM 3anaun. [Ipu3Hak 3amycka TaiiMepa — pexuM BKITIOUEH, UMEIOTCS
BKJIIOUEHHBIE U UCIPAaBHBIE HACOCHI, IIPU 3TOM IyCK MEPBOro Hacoca He mpousBoautcs. [locne 3aBepiieHus
paboThI TaliMepa BKIIIOUACTCS MPU3HAK YHEPTOIMyCKa JIJIs TOBTOPHOM MOMBITKH 3aITyCKa CUCTEMBI;

Tavmepbl 2, ¢
Fanina nepekn ceTe  KomaHaa oY EnoK NOETOR EKN

9999 99.99
OTER Bpal, pamns g i M
99 .99

< Hazag |PyHKkUMK |ModBus | ApxHEBI

Puc. 4.111. Mento Taiimeps! 2

- JUINTENBHOCTS TNepe3anycka — JUIMTEIbHOCTh MPU3HAKA SHEProMycKa, IOCIe CHATUS KOTOPOro MPOU3-
BOAMTCS ITOBTOPHBIN MyCK CUCTEMBI (KOHTPOJIbHAS 3a/1a4a).

DHepromyck — MpU3HAaK 3aI€P>KKU BKIIOYEHHSI, (POPMUPYEMBIH NP MOSBICHUU MUTAHUS, KOMaH/Ibl Ha
4yepe0BaHUE HACOCOB C UX OTKJIIOUEHUEM, IPU3HAKAa KOHTPOJIbHON 33a/1auM Ha NIEpe3aIycK Lenu yIpaBIeHUs;

- Bosspar B I'maBHOE MeHIO — Taiimep nepexojia B [ TaBHOE MEHIO NMPU HAXOXKIECHUHU B JIIOOOM JIPYroM
MEHIO, KpoMe MEHI0 YmpaBienust Hacocamu (puc. 3.1), mento Pammsl (puc. 3.2), mento Tpenast (puc. 2.6);

- Copoc mapoisi mporpaMMUpPOBaHUs — TaiiMep cOpoca mapoJjs IporpaMMUpPOBaHUs IOCIe BO3BpaTa B
I'maBHOe meHto. COpoc mapoiisi mMpOrpaMMHUPOBAHUS MPOU3BOIUTCS Takke pexxuMoM «OOmmit copoc» (1.
5.6);

COpoc maposs HalaaKu MPOU3BOAUTCA dyepe3 12 MUHYT MOCie BhIXOJAa U3 MEHIO HANAJKU, UM PEKU-
MoM «O0muii copoc» (1. 5.6).

IIpu Haxxatum knasum «< Hazag» mento Taiimepsl 2 Hanma gk NpOU3BOIUTCS BO3BpaT B MeHIO Taiime-
pel 1 Hanaaku, npu Haxkatnu kiaBuimu «ESC» BYK — Bo3Bpar B ['maBHOE MeHIO, MPU HAKATUM KJIABUIIN
«ApXHMBBI» - IEPEX0] K MEHIO YnpaBieHue (puc. 5.111).

B mento Ymopasnenue 1 (a- puc. 5.111): s ouncTky apxvBa OTKa30B (COCTOSHUN) HaXKaTh M YACPKHU-
BaTh B TeUEHHUE 2 CEKYH] KIaBUITY «OYUCTUTH AaPXUB OTKA30B (COCTOSIHUIA)» IO MOSBICHUS WHIUKAINH
«OynieH».

OYMCTUTL apXME OTKA30B  OyMLLeH

OYMCTUTE apXME cocT | CyMlleH MA:HeT cpes yacT

Bnok M4-HeT cBA3SK PazpelweHo
KonTakT oTkasa N4y PasmbikaHne
YnpaBneHue KnanaHoM 3anpelieHo

OYHKUMW 4aTYMKa 2 | HeT gaTtumka OHTPONE YepeaoBaHWA,C

< Hasan |Ynpasn2 |PyHruuK | ModBus i < Hasag |Ynpaeni |@yHkuum | ModBus
a) 0)
Puc. 5.111. Mento Ynpasienue

Jnst aktuBupoBanus GpyHkuuu OmokupoBku ITY mpu mosiBnenun npusHaka «Het cBszu [TU» Haxkathb
kiapuiny «bjaokupoBka MY — Her cBsa3u>». Cocrosaue QpyHkiun «Pa3pem» - GpyHknus aktuBHa. B aTOM
ciydae npu nosiieHuu npusHaka «Her cBsizu ¢ ITUY» npousBoautcs ero 61okupoBka. CHATHE OJIOKHPOBKU
ITY no npusnaky «HeT ¢BsI3M» MPOU3BOAUTCA MPHU BBHIKIIOYECHUH peKuMa pabOThl U MOJHOM OCTaHOBE HACO-
COB.
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Jli n3MEeHEeHUsl TUIIa BHEIIHETO KOHTakTa oTka3a [IY npenycmorpena knasuia «Konrakt otkasza [1U».
[TocnenoBarenbHBIM HAKATUEM 3TOW KJIABUILIK MpOorpaMMHpyeTcsl Tun KoHTakTa [1Y, curHanusupyromui o
ero oTkasze: 3ambikanue /PasmbikaHue.

KnaBuia ynpasieHus KJIanaHOM aKTUBU3UPYET COOTBETCTBYIOIIYIO (DYHKIIHIO KOMILIEKCA: 3anpeeHo
/ Pa3peueno.

KnaBuma «®yHkuuu gatauka 2» Mo3BOJSET IS JaT4MKa, MOJKII0YAaeMOro KO BTOPOMY aHAJIOTOBOMY
BXOJy, 3a1aTh 3HaueHus: Het naruuka / Kommiexce / Knanan. [Ipu Bei6ope 3Hauenust «Kimanan» mpenens
W3MEPEHUs 1aTYhKa 2 MOTyT yCTaHABIUBATHCS OTJIUYHBIMU OT IPEAEIIOB JaTyukKa 1.

B mento Ynpasnenue Hanazaka (6 - puc. 5.111) 3amaercs pa3peuienue / 3anpenieHue mporpaMMUpyeMbIX
BXOJIOB, TEPMOJATYMKOB. J[aTUMKOB MOTOKA, KOHTpOJIsi KM.

«Hopmup. Hacocbl» cOpOC BUPTYAIBHOTO PEXUMa PYYHOTO YIIPaBJIEHUS HACOCaMH, a TaKXKe MepeBojia
BCEX HACOCOB B OCHOBHYIO pa0ouyio rpymiy. PekomMeHayeTcsi HopMUpOBaTh HAcOChl Mepesl HadajloM Ipo-
rpaMMHUpoBaHus B MeHI0 Hamanku.

IIU/{: peryJiupoBaHue 10 4acTOTe (JMHAMUYHOE) / IO YPOBHIO JABJICHUS («MSTKOE»).

IIN/1: Cpe3 yacToThl (OrpaHMUYEHUE INEPEPETYIMPOBAHUS, CHI)KEHHUSI JUHAMUKHU DPETYIUpOBaHusA) /
Her cpe3 yacToThl (BO3MOKHO MEepeperyJIupoBaHue, JMHAMUKA PETYJIMPOBAHUS BBIIIIE).

Pa3pemenne / 3anpemenue peryaupoBanus P — komiuiekc o0ecrieunBaeT )pa3peliieHue peryinpoBa-
HUs) pabOTy B peKUME PEryIUpOBaHus AaBieHUs 10 nocTymienus komanaa [TOXKAP.

Pa3pemenne / 3anpemenue mycka IY. [Ipu pazpemennn [TY myck HacocoB B pexuMe MOXKapOTyILIe-
Hus — ot [1TY, npu 3anpemennu [TY myck HacocoB — NpAMOil.

Pa3pemenne / 3anpemenue peryJupoBanusi B pexkume ITOYKAP. Ilpu paspemieHun peryinpoBaHus
MYCK U OCTAaHOB HAacCOCOB MPOM3BOAMUTCS MO ypoBHIO naBieHus misd pexuma [TIOXKAP. Ilpu 3anpemennn —
IyCK 33JJaHHOT0 KonuuecTBa HacocoB 1o komanae IIOXKAP. OctaHoB HaCOCOB — TOJIBKO B PYYHOM PEKUME.

[Ipu Haxxatuun knaBumu «<Hazag» meHio — Bo3Bpar B MeHro Taiimepsl 2, Hanaaka (puc. 4.111), npu
HaxaTuu KiaBumy «@yHkmum» - nepexol K MeHo @ynkiuu (puc. 2.11I); mpum HakaTuum KiIaBUIIH
«ModBus» - nepexon k meHto «ModBus» (puc. 6.111).

DKpaH HacTpoiiku mpoTokosna ModBus oOecieunBaeT mporpaMMHUpPOBaHUE aJPECOB PETUCTPOB U KO-

MaH/T pabOoThI KOMILIECKCA.
Tabnuua paboTbl no ModBus

Anpec 999 Permctp 99909
OnuHa 99 [Henctsue 9
Banucate MI 9999 Beinonate 9

Homep & Ta6n 999 =

Koathepuument 999

3anuce

Puc. 6.111. Mento HacTpoiiku npoTokona ModBus

Ha skpane mento (puc. 6.111) aiis mo6aBieHuss HOBOTO YCTPOMCTBA HEOOXOMMO BBECTH

- Aapec — HOMEp MOTUUHEHHOTO ycTpoiicTBa B ceTH (1...255);

- PerucTp — HOMEp HEOOXOAMMOTO perucTpa noguuHEHHOro yerpoictaa (0...65535);

- Jlnuna — nmymHa nakerta (1...10);

- JleiicTBue - HEOOXOIUMO 3aMKCaTh WK TPOYUTATh peructp. 0 — ureHue, 1 — 3anuce;

- 3anucate MI — 3anuch 3HaUeHUS perucTpa B NOAYMHEHHOE YCTPOMCTBO MO YKa3aHHOMY aJIpecy;

- Homep B Ta6.,1. — HoMep cTpoku TaOauIlkl, B KOTOPOM OyeT XpaHUThLCS BBeAEHHAS MH(GOPMAITHSI.
J11s Kaka0ro mpeoOpa3oBaTess YaCTOTHI M IPYTHX YCTPOUCTB OTBEICHO OIMpeNeIEHHOE MECTO B TaOIHIIE.
Anpeca cootBercTBytoT 00 ... 19 - Altivar 31, 20 ... 39 - Altivar 21, 40 ... 59 - Fuji, 60 ... 79 - Mitsubishi,
80 -... 99 - I1AIL 100 ... 119 - C.Techniques, 140 ...159 — Vacon; 170 — 199 - npyrue ycrpoiicTsa.

- BbInoJIHATH — BBIOIHATE WK MPONMYCTUTh HHCTPYKIUIO B allropuTME omnpoca: ) —He BBINOJIHSATS, 1-
BBITIONHSATE. )T Kask0ro nmpeoOpa3oBaTens 4aCTOThl BHIMOTHEHUE MIEPBBIX TPEX CTPOK MPOUCXOIUT MPU
JT000M 3HAUEHUU JTAHHOTO PErucTpa;
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- Koa¢. — koaddunment, Ha KOTOPBII YMHOKAETCS WIIH JEIIUTCS 3HAYSHHSI UTOTOBOTO peructpa: 1 —
nenutcs Ha 10, 10 - 6e3 uzmenenus, 100 — ymuoxaetcst Ha 10. 3a ocHOBY npuHSTO 3Ha4YeHHe ¢ marom 0.1,
€CIIM TIar 3HAYCHHsI OTJIMYAETCSI OT OCHOBHOTO, TO Heobxoaumo ykazath 100 ecnu mrar 0.01 u 1 ecnu 1;

- 3anuch — CoxpaHseT BBeAECHHBIC 3HAUCHHS B TaOIHUITY;

<< WM >> - mepeMenieHue mno tabdnwuie. [Ipu mocienqoBareTbHOM HaKaTHH KJIABHIIN U3MEHSIETCS 3HA-
yeHue «Homep B Tabaume» .

[Ipu naxkatun kinasum «< Hazag» npousBoautcs Beixos B ['maBHoe MeHio Hananku (puc. 1.111), npu
Ha)KaTuu Ki1aBulin «@yHKIMU» - iepexo B MeHIo @yukuuu (puc. 2.111), ITpu HaxaTuum knasumm «Taiime-
pbI» - iepexo B MeHto Taiimepsl 1 (puc. 3.111).

Brixon B ['maBHOE MeHIO mpon3BoauTCs HaxkaTreM kiaBuim «ESC» BYK.
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[Tpunoxxenune 2

Crpykrypa mento komiuiekca KPH(IT) cepuu 35 «npodu»

I'naBHOE MEHIO —

MeHnro nepexona*

| | | |
[Tonnas CokpaineHHas
" patl Pesxxnmbl HNudo*
HacTpoiika HACTpOIiKa
+ JlaTuuku + Jlenbra myck/cTon + Perynupopanus 7 Hapametpsl
+ OYHKIHOHAIBHOTO CHCTEMBT
+ Jlenbra myck/cTomn T [N I-perynsrop YHEN + ApXxuBbI
Tai pesepBa
| + Taitmepsl HacocoB
ITapametpsrr ITU /] | OYHKUMOHUPOBAHHUS + SD-kapra
1 Ta + Talimepbl
TaiimMepbl HACOCOB Mamcf i L Yepenosanue + Tpenmsl
+ Talimepsl p HAacOCOB 1
i 1 + Hara, Bpems
MarucTpaien Pexumpl + KonTpons Bxona
+ Pesxxumebl peryMpoBaHns T10 aHAJIOTOBOMY
peryaupoBaHus AATINKY L Wunukamus
+ Pexumel
(l)yHKL[I/IOHI/IpOBaHI/ISI || Hamapka** L CprKTypa +IToka3zanusa 1aTYUKOB
7 Pexumer pynki. + CocTOsIHME HACOCOB
pesepsa +I'maBHOE MEHIO T Hatunkn
+ITapametrpst 30
| dunsTpHI HaJIaJIK1 + KommuecTBo Ipad
HACOCOB 11 PaQuKh
+ I'papuku T PyHKIIH 1
Tai + Paboune 4
1 YcraBku mpormopi. T 1 aMEpBI TPYIIIBI + YcraBku
perympoBaHus T Ypasienue + IIporpammupyembie npomnopu
1 apXuBaMu
[Taponb p BXOJIbI T Yepenosanue,
IIporpaMMHUpPOBaHUA | TaGHI/IHBI q)yHKLH/H/I
+ Jlata, Bpems ModBus | TlapameTpsl + YPOBHH 4aCTOTHI
+ IIporpammup.
BXOIbI + TN I-perynsrop
+ KonTpoiss Bxozna Hapaverpei T Hlenbra myck/cTon - Ynpaperie
10 aHAJOIOB.J1aTy. CBAN 1 Taiimepsl HacocoB KOMILTEREOM
+ Taiimepnr + Ynpasnenue
MarucTpaen Hacocamu
+ I'pacuku naBneHuit + Pe5KMM paMIIbl
- Anpec oObekTa
+ YcTaBKy Mporopil.
peryIupoBaHUs
 OUIBTPHI
1 YCTOMUNBOCTH
+ Hara, Bpems

JOCTYT K MEHIO C MapojeM NporpaMMUpPOBaHUs (IEPBBIM YPOBEHD TOCTYIA);
*  MOCTYI K MEeHIO 0e3 mapodisi (HyJeBOW ypOBEHb JOCTYIA);
** MOCTyH K MEHIO € MapojIeM HallaJKu (BTOPOM YPOBEHb AOCTYIIA).
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