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Cnucok cokpalleHum

4-20mA nnu 0-20MA — ananasoH JoNYyCTUMbIX 3HAaYEHUA TOKa B CUrHasNIbHOM JIMHUM TUNA «TOKO-
Basi NeTns»

AIl -aBTOMaTU4ECKMIN NpepbiBaTESb

ACY TI aBTOMaTU3NpoBaHHaa cucTema ynpasreHUss TEXHONOrMYEeCKMM Npoueccom ( B OrpaHu-
YEeHHOM KOHTEKCTe, CMHOHUM CKY)

BY —6nok ynpasnenusa «'mapomaTtumky

AO3HacoC — J03UPOBOYHbLIN HAcoC, a elle 6one TOYHO, «403MPOBOYHbIN ANIEKTPOHACOCHBIN arpe-
rat», YCTPOMCTBO COCTOALUME M3 MAYHXEPHOro (Mnu membpaHHOro Hacoca), NpuMBoga Hacoca u
anekTpoasuratens

OY —oucTtaHUMOHHOE yripaBneHue

UMM —1cToYHMK NUTaHus

MY —mecTHOe ynpasneHue (ynpasneHne no MecTy, ¢ naHenu npudopa)

H3 —HopManbHO-3aMKHYTbIA KOHTAKT

HP —HOopManbHO-pa3oMKHYTbIN KOHTaKT

MNrA —nHeBMO-rMapo akKymMynsaTop

PL —pene pnaBnexHus

PY —py4dHoe ynpaBsneHue

CY —cucrtema ynpasneHus

CKY —cuctema KOHTpOns 1 ynpaBneHus ( B orpaHMY4eHHOM KOHTEKCTe, CMHOHUM ACY TI1)

MNK (aHrnuninckun cnHoHum, PLC) —nporpammmnpyemMblii NOrMYeckuii KOHTponnep

OlC —orpaHnunTens NUKOBbIX curHanoBs (cuHoHuM ONMH)

OINH —orpaHnyunTens NUKOBBLIX HanpsxeHnn (cuHoHum Or1C)

MK —nepeknaHon KOHTaKT (pene)

YUl —yacToTHbLIN NpeobpasoBaTterib, TaK XXe YacTO UCMOMb3YTCA TEPMUHbLI «HACTOTHUK» WUIN «UH-
BEPTOPY.

91 —cokpalleHHoe obo3HayeHne ons «TpexdasHoro aCMHXPOHHOMO 3nekTpoABuraTensa ¢ KopoT-
KO3aMKHYTbIM PpOTOPOM»

OKM —aneKkTpo-KOHTaKTHbIN MaHOMETP

Modbus RTU — cTtaHgapT npoTokona nocriegoBaTtenbHON nepesadn JaHHbIX

P —3Ha4eHne gaBneHust B marnctpanm

Pmax —3HayeHne npeaenbHO BbICOKOrO AaBrieHns B Marnctpanu

Pmin —3HayeHve npefenbHO HU3KOro AaBneHnsa B MarmcrTpanu

PLC (pycckuit cuHoHUM, MJIK) —nporpaMmmupyemsblin TIOrMY4eCcKUin KOHTponep

RS-485 —HanmeHoBaHWe cTaHgapTa PM3MYEeCKOn NUHUK nocnegoBaTensHON nepeaadm AaHHbIX
CAN 2.0B -—HanmeHoBaHue ctaHgapTa M3n4eCcKon NMHUKM U NPOTOKONa nocrneaoBaTeribHoOW ne-
pegadn gaHHbIX
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MpeanpuaTHe-M3roToBUTESNb COXPaHAET 3a cobon npaBo 6e3 AOMNONHUTENBHOIo
ONoOBeLUEeHNA BHOCUTb U3MEHeHUs1 U [OMNMOJIHeHUA B NporpaMMHoe obecne4yeHue,
NPUHUUNUANBbHY CXEeMY U KOHCTPYKLIMIO U3AeNUA, He yXyALualLime ero TexHmye-
CKMe XapaKTePUCTUKM.

1. Mepbl 6e30nacHOCTHU

A K MOHTaxy, MCNOSIb30BaHMIO MO Ha3HaAYEHUIO N TEXHUYECKOMY OB6CHYXMBaHMUIO
Gnoka ynpasneHust JOSMKEH QONycKaTbCA NepcoHan 03HakoMMeHHbI ¢ PO Ha «mgpomaTtuk-102»,
npoweawmnin obydeHne n NpoBepKy 3HaHWUM B COOTBETCTBMM C NPOU3BOLACTBEHHBIMU MHCTPYKLMS-
MU, perfameHTUpYLWNMM NOpAaoK IKCMyaTauum ynpasnsoLwmx YCTPOMCTB HaCOCHOro obopyao-
BaHWA, NOArOTOBMEHHbBIN U KBanMMUMpoBaHHbIN B cooTBeTcTBMM C YD, MNTH n MT3 3301 un
MECTHbIMW HOpPMaMK NPON3BOACTBEHHOW 6€30NacHOCTMW.

MoHTaXx 1 pasgenky CUMnoBbIX U CUrHamNbHbIX Kabenen Npon3BoauUTbL B COOTBETCTBUN C AaH-
HbIM P3, «PykoBoacTBoM no akcnnyatauunn: Kopobkn coeguHuteneHble Tuna Ki» n «lacnopt Ha
B3pbiBO3awmweHHbin kopnyc KI1-16B» wunu «lMacnopT Ha B3pbiBO3aLMLWEHHBIM KOPMyC
KrM-80» (cm.Tab.1 P3).

2. OnucaHue mn pabora

2.1.HasHauyeHue

Bnoku ynpasneHnus «mgpomatnk-102» (ganee no Tekcty — «6nok» unu «bY») npegHasHa-
YeHbl ANg ynpasneHus nogadyen (Npov3BOAUTENbHOCTBIO) 3NEKTPOHACOCHbBIX O3UPOBOYHbIX arpe-
ratoB O6BLEMHOrO TUna, OTEYECTBEHHOIO U MHOCTPAHHOrO MPOWM3BOACTBA, Hanpumep Tunos HI,
HOI n aHanorMyHbIX UM MO NPUHUMNY OEWCTBUA, C NPUBOAOM OT 3-X (pas3HOro acnHxpoHHoro 3,
a Tak e Anga KOHTpons 3a paboTon A03MPOBOYHbLIX HACOCHbBIX YCTAHOBOK, MOCTPOEHHbIX C NpumMe-
HEeHWEeM Takux arperaToB.

Bnok BbinyckaeTcsa B 06LWENPOMbILLIIEHHOM U B3PbIBO3ALLMLLEHHOM UCMOMHEHUN. B3pbiBO-
3aWuLLEeHHbIN Kopnyc BY nossonser npuMeHsTb ero BO B3pbiBOOMNACHbIX 30Hax 1 n 2 (B-1 n B-1r
no My3 ), ons kaTeropmn B3pbLIBOONACHOCTN cMecu noarpynns! [IB ¢ Temnepatypon camoBocnna-
MeHeHna He Hwke 135°C (rpynna T4).

2.2.CoBmecTumMocTb ¢ «F'mapomaTuk-101»

brnok «lmgpomaTtuk-102» aensietcsa ganbHenwum passutnem «lmgpomatmk-101» u
COBMECTMM C HUM MO NPUHLUMNY «CHU3Y BBEpPX». T.e. «[mapomaTtnk-102» B NpoekTax creny-
eT NnpumMeHsTb BMecTo «lmapomaTtuk-101». OHM NMEIOT POLACTBEHHYHO CXEMY MOLKMOYEHMS.

«Ex» mncnonHeHne Tak e NOMHOCTbKO COBMECTUMMO MO rabapuTHO-NpUCOeaANHNTENb-
HbiM pa3mepaM. OOLienpoMbIlLINeHHoe ucnonHeHne «fmgpomaTtnk-102» MMeeT HEeCKONbKO
bonblume rabaputbl, Yem «lmgpomatuk-101» HO ropasgo ygobHee B 4YacTU MOHTaxa BO
BHYTPEHHEM MpocTpaHcTBe Broka.

Ona nnaHoBou 3ameHbl «f'napomaTtuk-101» Ha A3C n TILU, cneayeT NpUMMEHATb
6noku «f'mapomatuk-102» ¢ nutepamu ncnonHeHma «3UKAIC2», koTopble yka3sbiBaloT
Ha TO, YTO AaHHble BNoKN coBMecTUMbl ¢ aBTomatmkon Tuna « TMNTC-51» ( unun «Teleperm
ME», Siemens), npumeHsemon Ha ASC n TOC Poccuu, a Tak xe gna gpyrmx Tmnos cnabo-
TouHbIX CKY, ACY Tl n T.n.

B «f'mapomatuk-102» no cpaBHeHuto ¢ «'mapomaTnk-101:

* BonblUe BCTPOEHHbIX anropnutMoB 403UPOBAHUS;

» ©Bonblue TMNOB ynpaBnseMbIX HACOCOB;

+ ©Bonee ahbeKTMBHbLIE anNrOPUTMbI 3aLUTbl HACOCA U HACOCHOW YCTaHOBKMU;

* Bonee rmbko KOHMUrypmpyeTcs, Ansi UICNONb30BaHMSA B HACOCHbIX YCTAHOBKAX;
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* HOBbl€ HACTPOMKKN Ans PYHKUUKN «ABTO3amnycK»;

+ ©Oonee wwmpokas HOMeHKNaTypa NOAKNKYaeMbIX AaTYNKOB AS1s yNpaBneHus Lo3u-
poBaHMEM 1 NS NPeaoTBpaLLEHNs HexenaTerbHbIX U aBapunHbIX CUTyaLun Ha Hacoc-
HOW YCTaHOBKE;

+ Bonee WMPOKNIN pag MOLLHOCTEN NOAKNoYaeMbIX K 6rioky O[;

* HOBOE KnmMmaTudeckoe ucnonHeHue YXJ12*, ¢ MMHMMansHon paboyen temneparty-
pon —70°C;

* €eCTb WUCMNOSIHEHME C apXMBOM pabo4yero XypHana, KaneHgapem u Tanmepom pe-
anbHOro BpEMEHMU;

* ecTb ucnonHeHne ¢ mogynem «NFC» gns ©eCKOHTaKTHOro cumTbiBaHUA ¢ Groka
MHdOpPMaLUUK O ero KoHgUrypauumn n apxmea paboyero xypHana;

e yrnyyweHHasa CXeMOTEXHUKA N HaOEéXHOCTb

» Oonee ygobHble KNEMMHUKM ANSA NOLKMOYEHNS CUNOBbLIX N CUTHASbHbBIX LiENEn.

2.3.0603Ha4YeHne U MapKUpoBKa

YcnosHoe o6o3Ha4veHne brnoka ynpasnexus cepun MTMOPOMATUK cocTtouT ums:

Ha3BaHusa cepun — «FMMAPOMATUK»;

MHAEKCa TUMNa No Has3Ha4YeHuto n3pgennst — «1», Ans 403MPOBOYHbIX arperatoB (Yepes3 aeduc);

NMHAEKCca NopsaKoBOro Homepa pa3paboTku - «00..99»;

BENMNYMHbI MaKCMMaribHOM MOLLIHOCTM MOAKM0YaeMOro anekTpoapurartens - «0 4»; « »;

«1.5»; «2.2%; «3,7»; «5.5»; «7.,5»; «11» , «15» B KBT (4epes gecuc);

nHAaekca ucnonHeHus no noptam! BBoga-BbiBoaa — «1», «2» , «3», «4», «5» (Yepes aeduc);

WMHAEKCA KNuMaTU4YecKoro ncnonHeHna n kateropmmn pasmereHmna no NOCT 15150-69 —

«YXI12%», «YXT13*» nnun «YXI4» (4yepes aeduc);

MHOEKca nbinesnaro3alnTbl kopnyca 6noka — «IP20», «IP54y», «IP56», «IP67»

HeobA3aTeNbHOro NHAeKCa B3pbiIBOOE30NACHOr0 UCMNOMHEHUS C yKa3aHMeM cnocoba 3awuTbl

OT B3pblBa — «Exd» (Yepes aeduc, y o6LEeNPOMbILLIIEHHONO WCMONIHEHNS OTCYTCTBYET)

9. wmHpekca Homepa TY - «TY 3431-002-14361351-2016»

10. Heob6A3aTENBbHOIrO MHOEKCA ANA 3aKa3HbIX UCMONMHEHUN «3UXXXxxx» (4epes3 aeduc, ecnm oT-
CYTCTBYET, TO UCMNOSIHEHNE CepUinHoe). JInTepbl NpucBanBaroTCA MHANBUAYaNbLHO A9 UCNOS-
HEHUN MMEIOLLNX CYLLLECTBEHHbIE MPOrpaMMHbIE UMW anapaTHble OTNINYNSA OT TEKYLLErO CEpPUNA-
HOro McnosriHeHnsl. HekoTopbl BApnaHTbl 3aKa3HOro UCMOMHEHNSA MOUNTMPOKOE NMPUMEHEHME.
Hanpume «3U220B» n «3UKAIC2». Nlutepbl «3U220B» ykasbiBaloT Ha UCMONHEeHWe Grnoka ¢
nuTaHnem ot ogHoasHom cetn 220B (nnn ot TpéxdpasHon cetn 127B), nutepbl «SUKAIC2»
yKasbIBalOT Ha TO, YTO BNOK NpegHa3HadYeH Ansa NnaHoBown 3aMmeHbl 6rokoB «MmapomaTnk-101»
ncyenasLLM NacnopTHbIN CPOK cnyxbbl Ha ADC, a ero cxema NoAkNIYEHMS aganTupoBaHa u
coBMmecTuma ¢ aBtomatmkon tuna «TMNTC-51» («Teleperm ME», Siemens), npyumeHsemMon Ha
ASC n TOC Poccun, a Tak xe gna gpyrmx tunos cnabotoyHbix CKY, ACY Tl wn T.n.

Hon -

o o

o N

Mpumep ycnosHoro o6o3HavyeHus 12
MmapomaTtuk-102-1,5-3-YXJ13*-IP67—-Exd-TY3431-002-14361351-2016

—6noK ynpaBneHusi aNekTPoOHaCcOCHbIM JO3MPOBOYHbLIM arperatom ¢ perynmpoBaHMemM nogadm me-
TOAOM N3MEHEHMUS YaCcTOTbl XO40B NIyHXepa, Ans anekTponsuraterien MOLWHOCTbIO 0 KBT,
NCMNONHEHNA NO NOPTaM BBOAA-BbIBOAA «3», KIMMMATMYECKOro ncrnonHeHus «YXJ», kareropum
pasmeLleHuns «3*», BO B3pbiBOGE30MAaCHOM UCMOMHEHNN, C TUMNOM KOpryca - B3pbIBOHENPOHMLIAe-
Masa obornouka «Exdy, usrotoeneH B cootBetcTBumn ¢ TY 3431-002-14361351-2016.

Mpumep ycnoBHoro o6o3HavyeHus 2:
MmapomaTtnk-102-0,4-2-YXJ14-IP56-TY3431-002-14361351-2016-3NCpAp

1 @yHKLI,I/IOHaJ'IbeIe BO3MOXHOCTW Bnoka HanpAMyrK COOTHOCATCA C «MCMNoJIHeHUEM No nNopTamMm BBOAA-BbIBOAAY. Onu-
caHune Lumbpa MCNONMHEHUA NOPTOB BBOOa/BbiBOAA Oriokos rVI,D,pOMaTVIK 0aHO B crieayruwiemM pasgene.

2 lleToBaA mapkmpoBka B 0603Ha4YeHN NCMONTHEHNA NCMNONb3yeTcA ToNbko B PO, anAa ynobctea pasbopa npumve-
poB 0603HayYeHWA, Ha Wnnbamke 610Ka BCe NoNA MapKupyrtoTCA OOHUM LBETOM.
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—6noK ynpaBneHus anekTPoHACOCHbBIM A03UPOBOYHbLIM arperatomM ¢ perynmpoBaHMemM nogayun me-
TOOOM M3MEHEHMWS YacTOThbl XOA40B NNYyHXepa, AN anekTpoasuratenen MowHocTbio go 0,4 kBT,
NCMONMHEHNS NO NopTaM BBOAA-BbIBOAA «2», KITMMATUYECKOro UcrnonHennsa «YXJy», kateropum
pasmeLLeHuns «4», ¢ Nbineenaro3awmTon kopnyca P56, obLenpoMbILLIEHHOrO NCNOMHEHUS, N3ro-
ToBneH B cootBeTcTBMM C TY 3431-001-14361351-2016, 3aka3HOro ncnosiHeHMsi No oyHKLMO-
HanbHbIM BO3MOXXHOCTSM, NTepbl 3akasa « CpAp».

2.4.0cHoBHble cBeeHUA 0 6n10Ke ynpaBieHusA

nonHeHue

a-e e

«MmppomaTuk-102»
Unzon.2 10008

UcnonHeHue «1» — npegHasHa4YyeHo NOCTPOEHUS AN NOCTpoeHus Ha 6ase M'mapomaTuk-102
NPOCTbIX aBTOHOMHbIX CUCTEM YTNpaBNeHNss TEXHONOrMYECKMM NPOLLECCOM 403NPOBaAHUSA XKULKO-
ctu. MNMo3BonsaeT ynpaensaTb nogayen Hacoca ¢ naHenu ynpaenexus. Komanapl MNyck n OctaHoB

MOXXHO NoJaBaTb KakK C NaHenu, Tak U ANCTaHUMOHHO, Yepes3 N30NMPOBaHHbIE ANCKPETHbIE BXOAbI
ynpaBneHus.

UcnonHeHue «2»3 — npegHasHayeHO ANS BKIKOMEHMS B COCTaB pacnpeneri€HHbIX CUCTEM
yrnpaBneHns 403npoBaHNEM C OUCTAHUMOHHBLIM YNpaBrieHneM, a Tak e A9 NOCTPoeHnsa Ha Gase
Mvopomatunk-102 camogocTatoyHOM aBTOHOMHOM CUCTEMbl YNpPaBreHUs TEXHONOrnM4yeckum npo-
LLeCCOM A03MpOoBaHNA XMOKocT, B T.4. ¢ OC OT gaTtymkoB PU3MYeCKUX BEMNUYNH. YrpaesieHue u
KkoHmponb 3a BY ocywecmensemcsi ¢ naHenu ynpaesieHus, usiu Yyepes aHasio2oeble u ouc-
KpemHble cu2HasibHble yernu.

UcnonHeHune «3» — npegHa3Ha4yeHo A4 BKIMKO4YEeHUA B COCTaB pacnpeuenéHHblx cucremMm
ynpaBneHna gosmposaHmemMm C¢ ANCTaHUMOHHBIM ynpaBlieHNeM. O,D,HOBpeMeHHO C 3TUM MOXEeT Uc-

3 B3pbiBo3alumLleHHble BY He BbiMycKkalTCA B UCMIONHEHUN «2»
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nonb30BaTbCs B Ka4eCcTBe cUcTeMbl cbopa MHGOPMaLMM C AaTYMKOB HACOCHOW YCTAHOBKM U OpY-
roro 6nuxanwero obopynoBaHus. A Tak XXe MOXET UCMorb3oBaTbCA Af1 NOCTpoeHus Ha base
Mvopomatunk-102 camogocTatoyHOM aBTOHOMHOM CUCTEMbl YNpPaBreHUs TEXHONOrnM4yeckum npo-
LecCoM J03UpOoBaHUS XMakocTu, B T.4. ¢ OC oT gaTynkoB (r3NYeCcKNX BENUYUH. YrnpassieHue u
KoHmpoJsb 3a BY ocywecmensemcs ¢ naHenu ynpaesieHusi, unu Yyepes aHasio2oebie u ouc-
KpemHble cu2HaslbHble Uuernu, a mak e 4epe3 rnocsedoeamersibHbil nopm RS-485 no npo-
mokosly Modbus RTU.

UcnonHeHue «5»— npegHasHavyeHO 49 aBTOHOMHOIO UCMOSIb30BAHNA U BKITKOYEHUSA B CO-
CTaB pacnpefenéHHbiX CUCTEM ynpaBneHust A03MPOBAHWEM C OUCTAHUMOHHBLIM YrpaBneHneM.
OQHOBpPEMEHHO C 3TMM MOXET MCMOoNb30BaTbCA B KayecTBe cucTteMbl cbopa nHdopmaumm ¢ aar-
YMKOB HACOCHOWM YCTaAHOBKW WU Apyroro Gnvkanwero obopynoBaHus. A Tak e MOXET UCMOoNb30-
BaTbCA AN NOCTPoeHusi Ha ©ase lvmapomaTtuk-102 camogocTaTOMHOM aBTOHOMHOW CUCTEMBbI
ynpaBneHns TEXHONOMMYECKMM NPOLIECCOM A03MPOBaHNS XMAKOCTU, B T.4. ¢ OC oT aatymnkoB du-
3MYECKMX BEMUYMH. YNpaBneHne n KOHTponb 3a BY ocyuwecTBnseTcsa ¢ naHenu ynpaeneHusi, unm
yepe3 aHanoroBble M OUCKPETHbIE CUrHamNbHbIE LENW, a Tak e vepes3 nocnenoBaTernbHbIA NopT
RS-485 no npotokony Modbus RTU. UmMeem ecmpoeHHbIlU maliMep peasibHO20 8peMeHU C
KaneHOapém, namMsimb apxuea XypHana pabombi u 6eckoHmakmHbilii Modynb NFC. ®op-
Mam apxuea no3eoJsisiem eecmu 3anucb napamempoes pabomsi u cocmosiHusi 6510Ka, Yyepe3s
3adaHHble uHmMepeasnbl epemeHu. Takxe eedemcsi 3anucb KOMaHO ynpaesieHuUsi u asapuu-
bIX cObbImul. 3anucu e naMssMmu aeémomMamu4yecKu YuKsu4ecku obHoesissromess. C4yumei-
eaHue OaHHbIx ocyuwiecmesnsiemcsi eHewHuMm NFC pudepom, Kkomopbil no3eosisem ocy-
wiecmeJsisimb nepeHoc apxuea XXypHasna pabomsbi u3 6510ka Ha eHewHul Hocumenbs USB
Flash drive cmandapma USB2.0.

2.5.NMop60p ucnonHeHna 6n1okKka AnA paéoTbl C HACOCOM BO B3pPbIBO3aLULLEHHOM
MUCMNOJIHEHUN

Ecnn Heobxoaumo obecneynTb ynpaBrneHne 4o03MPOBOYHLIM HAaCOCOM BO B3pbIBO3aLUULLEH-
HOM MCMOJSTHEHUUN, TO UMEETCH BO3MOXHOCTb UCMOSIb30BaTh Kak 06LLENPOMBbILLIIEHHOE UCMOSNTHEHUE
«fmgpomatmka» Tak n B3pbiBOGE30onacHoe ucnonHeHne «fmgpomarmka» BO B3pblBO3ALLULLEHHOM
Kopnyce.

MpuMmeHss 6nok obLLenpOMbILINIEHHOrO UCMNOMHEHUA, HeobxoaMMO ero ycTaHaBnvBaTb BO
B3pblBO6E30NAaCHON 30HE.

Ecnu annHa kabens ot 6noka ao 3[ npueBoaa Hacoca npeBbiwaet 20 METPOB, TO Ha BbIXOAE
n3 6rnioka HeobxoaANMO NPUMEHATL MOTOPHbIV Apoccenb, ecny npesbiwaeT 100 MeTpoB, TO Ha BblI-
xoae n3 brioka HeobxoaUMO NPUMEHATb CUHYC-PUNBTPA.

2.6.Mop60p ucnonHeHna 6nokKoB "MmapomaTuk" ana paéoTbl MPU NOHMKEHHbIX
Temnepartypax>

B cnyuvae, korga nnaHMpyeTcsa ynvyHoe pasMelleHne Grioka ynpaBneHust B XONO4HOW Unu
YMEPEHO-XONOAHON KNMMaTU4ECKOM 30HE, M Korga HeobxoguMmo obecneunTb paboTy npu
OYeHb HU3KMX TemmnepaTtypax, peKOMeHAYeTCA NPUMEeHATb B3pPbiBO3alULLEHHOe MUCNOoJIHe-
Hue 6noka N'mapomaTunk-102 C MHAEKCOM KnNMMaTtuyeckoro ucnonHeHus YXJ2*. [laHHoe ucnon-
HEeHne nmeeT paboun TemnepaTypHbii gnanasoH ot -50°C go 45°C, npu yCTaHOBKE Ha ynuvue.

OTO Xe WCNONHEHWe, HO NPU YyCTaHOBKE B HEOTansiMBaeMoM M HeyTenneHHom Ookce,
T.€. C 3alnTON OT BeTpa, obecneunBaeT HopMarsnbHyl paboTy 6rnoka B Anana3oHe TemnepaTtyp oT
-60°C po 45°C.

4 970 TpeboBaHue ABNAETCA O6GLMM OJ1A BCEX COBPEMEHHbIX TUMOB «4aCTOTHUKOB» U €ro BbINOSIHEHUE NO3BOSIAET
pewmnTb NpPobnemMy «OJIMHHOrO Kabena».

5 Cm. Tak e pasgen 3 PO «Mcnonb3oBaHme 610koB ncnonHeHna YXJ13 n YXJI12 npy NOHMKEHHbIX TeMnepaTypax».
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Ecnn HeobGxogumo obGecneunTb ele Gonee HU3KMA TemnepaTypHbIi AnanasoH pa-
60T, ot -70°C, TO Heob6Xxo4MMO yCTaHaBNMBaTh OOK WKad unm 6oKe ¢ yTenneHnems.

6 Hanuuune oTaenbHoOM cMcTeMbl Nogorpesa wkada npy 3ToM He 06A3aTes1bHO, 06bI4HO JOCTATOYHO BCTPOEHHOM B
«'mppomaTumk».
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2.7.®DyHKUNOHaNbHblIe BO3MOXXHOCTU 6J510Ka ynpaBfieHUs

2.7.1. OcHOBHbIe (hpyHKLUMN

« PerynnpoBaHune BennYmnHbl N0gaqn ¢ yHETOM OrpaHNYeHnii HaknaabiBaeMbiX KOHCTPYKLUMEN
3N1EKTPOHACOCHOr0 0O03MPOBOYHOrO arperaTa un ero TexHmyeckumx ycnosun (TY) B ananasoHe
ot 1 po 120 %7;

« OTOb6pakeHne BeNNYMHbI Nogadmnd (B «ImMTpax B 4ac» [1/4] n B «%>» OT HOMUHANbHOM nac-
NOPTHOM NoAadn napHoro 610Ky HACOCHOro arperarta);

* MopacyeT n oTobparkeHne ob6bEMa XXMOKOCTU, NepekayeHHOro ¢ MOMEHTa nogayu nocnegHemn
Nno BpeMeHn KomaHabl «[yck» (B nnTpax), ¢ 06HyNeHMEM 3TOro CHETYMKA B MOMEHT Nosy4ve-
HWUA HOBOW KOMaHabl «[1yck»;

* MopacyéT, xpaHeHne n oTobparkeHne BeNMYMHbI 06LWwero nepeKkayeHHoro Hacocom o6bLéma
XXUAKOCTU (B iuTpax), 63 BOSMOXXHOCTU cOpoca (MOXXHO UCnonb3oBaTh A4 y4éTta obLiero
paboyero pecypca HacocHoro arperata u ana nposegenua MriP9);

* ToyHoE nopnnep>xaHue 3a[laHHON BE/IMYMHbBI NOAAYM Hacoca Ha OCHOBE MaTeMaTU4eCKom MOo-
Oenu rnpouecca pa6OTbI ANIEKTPOHACOCHOIo arperara.

* CYy4eToM nHomsmayasibHbIX MacnopTHbIX K&ﬂMﬁpOBO‘-IHbIX OAHHbIX HA HACOCHbIN arperar,

*  C UCrnonb3oBaHMeM (hM3MYECKOro AaTymka 4YacToTbl XOO0B MNyHXepa unn gatynka yva-
CTOThI BpalLeHnA Bana J[] HacocHoro arperaTa;

* C 1CMOJIb30BaHMEM BCTPOEHHOr0 BUPTYanbHOro AaTymka 4yacToTbl XOA40B MyHXepa
* C Y4€TOM NapamMeTpoB NepekaymBaemMon cpenpbl:
* €€ BA3KOCTWU
*  [aBNIeHMA HarHeTaHuA:
*  UcXonA U3 npenBapuTenibHO BBEOEHHOMO B PYYHYHO 3HAYEHUA;
* N0 QaHHbIM PU3NYECKOro faTtumka gaBneHnA B HANOpPHOW MarucTpasnm.

2.7.2. OCHOBHbI€ anropuTMbl ynpaBfieHUs HACOCOM

34ecb Mbl Wb NEPEYNCINM BCTPOEHHbIE B 610K anropuTmbl ynpasnenuna. NogpobHee cMm. co-
OTBETCTBYOWMI pasagen PO.

« [o3aTtop npeunsnoHHbll —nNoanep>xaHne 3agaHHOM NoAa4YmM Hacoca;
« NUA-perynatop —INO-perynuposaHune nogavm Hacoca ¢ OC oT gaTyumka;

« MnM-perynatop —mHoronosuunoHHoe (MI1) perynmposaHme nogayum Hacoca ¢ OC ot
AaTyYMKa;

7 HomuHanbHaA nacnopTHaA NPon3BOANTENBHOCTb A03MPOBOYHOIO Hacoca npuHumaeTcA 3a 100%. YBenunyeHue
nogayn Hacoca Bbllle HOMUHANbHOM NpoucxoamT nyTem nutaHmna Q[ yactoTon Ao 55 'y, a Tak Xe 3a cHeT Toro,
YTO MHOIME HacOCHbIe arperartbl gaxke Ha YacToTe 500, MMeloT BHYLUMTENbHbIM 3anac no nogaqe.

8 Bce BbluMCNEHNAX «BHYTpU» BY, nponsBogAaTca B [11/4]. 3agaHme nogaym KHOMKamm ¢ MaHenmn Hacoca, Tak Xe
npou3BoaMTCA B [N/4]. OTO No3BONAET ynpaBnATb Nnogadven 6onee HarnAQHO, TOYHO. ogaya Hacoca BblpaXkeHHas
B [%], oTobparxkaeTca Ha aucnnee BY kak BcnomoraTtensHaA BenvyunHa. OHa yoobHa onAa onnucaHnA anroputmos
ynpasneHua. MNpoLeHTbl BbIYMCMAIOTCA Kak OTHOLIEHWE 3a4aHHON NoAaYvm Hacoca [/1/4] K HOMUHaNbLHOW nopgaYve Ha-
coca [n/d].

9 MMNP-MnaHoBo MNpeaynpeanTenbHbI PEMOHT
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+ [MponopuuvoHanbHoe fo3upoBaHue peanbHoro BpemeHu (MPM) no3npoBaHne HaCOCOM
peareHTa B MOTOK OCHOBHOIMO NPOAYKTa, NPONOPLUMOHASIbHO TOKOBOMY (U1 UMMYJSTbCHO-
My10) curHany pacxogomepa Ha NnoToKe;

+ [ponopuuvoHanbHOe fo3upoBaHue ¢ uHTerpupoBaHuem (MPO2)"" —pno3nposaHmne Ha-
COCOM peareHTa B 06bEM, MPOMOpPLUMOHasIbHO UMMYIbCHOMY CUrHasy pacxogomepa, ¢ UH-
TErpmMpoBaHMUEM curHana noToka OCHOBHOMO NpoaykTa

y ﬂoaa—uosmpOBaHme 3afaHHoOro o6bLéma ¢ 3agaHHoMn npon3BoanNTESIbHOCTDbIO.

2.7.3. PYHKLMMN HACOCHbIX YCTaHOBOK

2.7.3.1.KoHTpONb YpOBHA peareHTa B 6aKe:

* C BUPTYyalbHbIM (BbIYMCNUTENBHbIM) AATYMKOM YPOBHS

*  C (M3NYECKMM OAaTYNKOM YPOBHS C TOKOBbIM BbIXo4oM 4-20MA

*  yHKUMA KannbpoBKM curHana m3ny4ecKoro gaTtynka ypoBHs

*  dyHKUMA kannubposkn Baka

*  yHKUMA NHONKAUNA YPOBHS peareHTa Ha gucninee

*  dyHKUMA nepenaydn aaHHbix 06 ypoBHe peareHTa B 6ake no RS-485

*  dyHKuMa 3agaHna Min n1 Max aBapuUnHbIX 3HA4YEHUN YPOBHS pearex-
Ta

*  yHKUMA CcUrHanusaumm aBapUNHOrO YPOBHA peareHTa B 6ake, C
OCTaHOBOM [03MPOBaHMS

*  dyHKUMA 3anMcK curHana oT AaTyuMka YpOoBHS B apXvB XypHana pa-
6oTbl

2.7.3.2.KoHTpOIb AaBfIeHUA Ha BbIXxoae Hacoca:

* ¢ nomouwbto IKM mnnu pene gaeneHus

* C NMOMOLLbIO AaTyMKa JaBneHnsa ¢ TOKOBbIM Bbixoaom 4-20MA

*  yHKUMA KannbpPOBKM CUrHana gartynka gaBneHus

*  OYHKUMA MHOMKaUNa gaBneHus Ha gucnnee

*  dyHKUMA Nnepegayvm gaHHbIx 06 gaeneHmm no RS-485

*  dyHKuMa 3agaHms Min n Max aBapunHbIX 3HaYEHUN JaBreHns

*  OYHKUMA 3agaHNSa BpEMEHN ANCKPUMMUHAUMK curHana P<Pwin OT gat-
ynka gaeneHus n ot KM nocne nycka 4o3npoBaHns

*  (YHKUMA cuUrHanmsaumm aBapuMHOro AaBrieHUs, C OCTaHOBOM [J03u-
poBaHus

*  dYHKUMA 3anncu curHana OT AaTyMka AaBfneHusi B apXvB XypHana
paboThl

2.7.3.3.YnpaBaieHne CUCTEMOU nNoaorpesa U oxnaxxaeHua 6aka peareHTa

WM annapaTtypHOro oTceka:

*  C (pu3nyeckum gaT4yMKOM TemrnepaTtypbl C TOKOBbIM BbiXoAoM 4-20MA;

*  yHKUMA KanmbpoBKM cUrHana gatymka temnepartypbl;

*  yHKUMA NHOMKaUMA TeMmnepaTypbl JaTyvKa Ha gucnnee;

*  dyHKUMA Nepefaydn aaHHbIX 0 TemnepaTtype gatdmka no RS-485;

*  YyHKUMA 3afaHus yCTaBku MO Temnepartype, KoTopyt Ornok byget
noaaepXuBatb C NOMOLLBIO KOHIPUIYPUPYEMOTO pefnenHoro Bbixoaa;

*  yHKUNA KOHUTYPUPOBaHMA BbIXO4OB perne 6roka Ha ynpasneHue
no TemnepaTtype gaTyuka;

*  dyHKUMA 3anucK curHana oT gaTyvka Temnepartypbl B apXuB XypHa-
na paboTbl.

10 MNogpep>kka pacxogomepa ¢ UMMYSbCHbIM cUrHanom 6yaeTt AocTynHa npu nocneayowmnx obHosnexHmax MO «fma-
pomaTuk-102»

" Mopnepxka MNPO2 6ynet nobasneHa npu nocnenyrowmx obHoeneHmax MO «mgpomatunk-102»
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2.7.3.4.KoHTpONb aBapMUHOIro neperpesa y3/10B NpuBoAa Hacoca:
* T[lpuvem curHanoB BHELLHEro «perne TepMUCTOPHOM 3alnTbl neperpe-
Ba O[1» Ha OUCKPEeHble BXOAbI;
* [lpuem curHanoB «PTC-tepmucTopoB» 06MOTOK 3L Ha AUCKPEHbIE
BXOAbl;
 Tpném curHanoB «MMHMATIOPHBIX TEPMOBbIKMOYATENEN» pas3me-
LEHHbIX B 0bmoTKkax 9]
* T[lpMém curHanoB «HaknagHbIX MUHUATIOPHbLIX TEPMOBbLIKITHOYATENEN»
pasmMeLLaembix Ha kopnyce 3] n kapTepe npmBoga Hacoca
*  KOHTpOnb BHELWHMM AAaTYNKOM TemnepaTypbl C TOKOBbIM BbIXOAOM 4-
20MA:
* TemnepaTtypbl Macrna B kKapTepe np1MBoaa;
* Temnepartypbl NOALWNMHUKOB NPUBOAA;
* Temnepatypbl kopnyca J[.

2.7.3.5.KoHTpONIb faTyMKa ABepu UM NoXKapo-oxpaHHOU CUrHanusauum

(NOC):

*  (PYHKUNA KOHOUIYPUPOBaHUA OUCKPETHOINO BXo4a Ha nNpuemM curHana
OT gaTtyunka gsepu nnm cuctemol NOC

*  (PYHKUMA 3aaHUS BpEMEHU ONCKPUMMHALUUKW CUrHana gartyvka asepu
unn cuctemol NMOC, oT MOMeHTa cpabaTbiBaHMs 4O OCTaHOBa 403MpoOBa-
HWA 1 BKIT. CUTHanNu3aunm.

*  dyHKUMa TpaHcnauum curHana cpabatbiBaHua [MOC no kaHany
RS-485.

2.7.3.6.3anyck [o3MpoBaHUA NO CUrHany rotoBHocTu / OXxuaaHue cur-
Hana paspelueHnA A,03MpoBaHUA OT APYroro TeXxHoJ10rM4ecKoro
ob6opypoBaHuA:

e 0e3 numuTa no BpeMeHun Ha oXxXunaaHume curHasia rotoBHOCTU, Ha-
npuMep, Anst CUHXPOHM3aLMM A03NPOBaAHNA C paboTon HacOCOB-Ka4yarok,
rae curHan rotoBHOCTU yKa3blBaeT Ha 3alyCK HaCOCOB-Ka4vallOK B pa60Ty;

¢ C JIMMUTOM NO BpemMeHUn oXmnaaHusa curHasia rotoBHOCTU, Hanpu-
Mep, AnAa aBTOMaTU4eCKOro rnepekrtoyeHnd TNMMHUNA Ao3npoBaHNA C OCHOB-
HOW Ha pe3epBHYH0, C MOMOLLbIO 3NEKTPONPUBOAHON 3anopHOM apMaTypsbl
N 3reKTpoKnanaHoB, rAe curHan roToBHOCTU NOATBEPXOaeT CBOEBPEMEH-
HOE NepeknYeHne 3anopHoOM apMaTypbl;

. (*)yHKLI,I/IFI 3adaHunda BpeMeHn oxXngaHmna curdasna rotoBHOCTU
. d)yHKLI,I/IFI CUrHanmsaumn asapun npu npesBbilLLEHNN BpPEMEHU
OoXXnagaHuAa curHana rotoBHOCTU

2.7.4. ®yHKUUM 3alUUTbI BbIXOAHbLIX Liernen uHBepTopa, 31 u npuBoaa Hacoca

Bnok npu paboTe HenpepbiBHO BbLINOMHAET MHOMOYMCIEHHbIE LMKNNYEeCcKMe
onepaunmn KOHTPOIS KPUTUYHBIX NapamMeTpoB. Lienb KOTopbIX 3almUTUTb:
* CBOW CUNOBblE€ BXOAHbIE U BbIXOAHbIE Lienu;
* HacOCHbI arperar B LLeNIlOM 1 ero oTAerNbHbIe Y3rbl;
*  y3rbl HACOCHOW YCTaHOBKWN U NOAKMIOYEHHOIO K HEN TEXHOMOrM4eckoro obo-
pyooBaHus.
O6ecneunBaeTcs:
* 3awmTa nHeeptopa brnoka npu K3 Ha Bbixoae ( Bpems peakumm <5 MKC)
* 3awwmTa npuBoAa Hacoca n 06MoTok 3[] npu neperpyske BbI3BaHHON:
* asapuamn I3[ (3aknnHMBaHWE NOALINMHUKOB poTopa);
* aBapusiMu pedyKTopa npuBoAa Hacoca,;
* neperpyskamu no AaBreHuIO Ha BbIXO4e HacocCa;
* aBapusIMM Ha NUHUW NUTaHUA Grnoka:
* npw obpbiBE UM ONAcHOM nepekoce as;
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* Npwn onacHoM npesbllUEeHNN HaMpsaXeHnd nuTaHng.

HekoTopble 13 aTux OYHKUMIA aKTUBHbI NMOCTOAHHO N UX NapaMeTpbl HEU3MEH-
Hbl, ApyrMe MoryT OblTb CKOHPUIYPUPOBaHbI KOHEYHbIM Nonb3oBaTtenem. NoagpobHee
OHM onucaHbl B pasaene 3.5 «MeHto «[NapameTtpbl 6nokay.

Ecnu 6rnok nmeeT McnonHeHme Co BCTPOEHHbIM MpOorpaMmHo-annapaTtHbiM MO-
Aynem BegeHue apxmea paboyero xxypHana (5-e ucnonHeHue), To Npu BO3HUKHOBE-
HUW aBapuUHOWN CUTyauun, B NaMATb apxmBa, OAHOBPEMEHHO C aBapUNHbIM COObITK-
€M, 3anncbiBaeTCs MOSHbIA «Kagp COCTOSAHMI Brioka» CO BCEMU BaXXHbIMKU dhnaramu,
paboyMmMmn napameTpamu, U COCTOSTHUEM BCEX MOPTOB BBOAA W BbiBOAA. [JaHHble 3a-
nMcKM B NocneacTsMm MoryT 6biTb CUMTaHbl M MpOaHanNU3nMpoBaHbl B yaobHonm Tab-
NNYHO rpaduyeckon opme.

2.7.5.3awmTa curHanbHbIX Lenewn 6noka

3awmTa BXOAHbIX M BbIXOA4HbLIX CUrHamnbHbIX Lienen 6noka peanusoBaHa C Mo-
MOLLbIO CXEMOTEXHUYECKNX pelleHnn n bonee nogpobHo onucaHa B pasgene «Cur-
HanbHble Lenu 6rnoka ynpaeneHusi, NopTbl BBOAA-BbIBOAAY

2.7.6.BcnomorartenbHble (hyHKLUN

* MopknioyeHne KM, pene nasneHna (C BbIXOAOM ANCKPETHOrO TUNa ) UAn aHanoroso Aatym-
Ka nasneHua (C BbIXo4oM Tuna TokoBaA neTna 4-20mA) n obpaboTka curHanos Pmax n Pmin;

+ MopknioyeHre gartymka ypoBHA (C BbIXOOOM Tuna TokoBadA netnA 4-20mA) n obpaboTtka cur-
HanoB Yp.max n Yp.min;

- MoakntoyeHne paTymka TemnepaTtypbl (C BbIXOAOM Tuna TokoBaaA neTtna 4-20MA);

* I3mepeHne cobCTBEHHOW TeMnepaTypbl Kopryca-paguatopa 6noka ynpasneHma n obpaboTka
curHana Twopn.max (MPY NycKe 1 Bo BpeMA paboTbl Hacoca) U Tkopn.min (MPY XONOAHOM CTapTe) ;

+ CurHanusauum paboTbl 3, 9NeKTPOHACOCHOIro arperata (Cyxme KOHTaKTbl);

« CurHanmsauma aBapumn J[ arperaTa, 6510ka ynpaBneHna nnm aTynkoB (CyXme KOHTaKTbI
pene);

+ KoHTponb nuTarowwen cetu, NyTem U3MepeHna HanpAXeHNA 1 ero nynscaunin Ha unbTpe Bbl-
NPAMUTENA CUIOBOro MOAy A (3awWwmTa CUNOBbIX KOHOEHCATOPOB OT neperpesa, a 3 oT nepe-
rPYy3KN N0 MOMEHTY );

« 3awmTa O[] Hacoca OT neperpy3ok Ha Bany 3, Npu NpPeBbILEHNN OABNEHMA Ha BbIXOAE UK
npw aBapu1 B NPMBOLE HACOCa;

+ 3awmTa BbIXOOHbIX KackafoB Ha BbiIXxofe MHBepTopa oT K3 mMexay dasamm 1 3amblKaHNAMM
Ha «3eMio»;

« OyHKUMA aBTOMATUYECKOro 3anycka 403UpoBaHnA Npu nogade NUTaHuA, ¢ nogaYei paBHom
nocnegHemy 3afaHHOMY 3HAYEHWIO;

« OyHKLMA aBTOMaATUYECKOro nepesanycka, nocne nayabl, Npy o6Hapy>eHnn npobnem B Bbl-
XOAHbIX LenAx npubopa

+ DyHKUMA KOHTPOSIA [OCTYyNa B NoMeLleHne (NoCpeacTBOM KOHTPOSIA COCTOAHMA KOHTaKTOB
KOHLLEBOro BbIK/loYaTeNA ABEepU, OBEPLbI UM NOXAPO-OXPaHHOW CUrHannsaunm ), ¢ onumen
ocTaHoBa 3/l HACOCHOro arperarta rno UCTeYEHNN BPEMEHN 3a4EPXKKN

- [anbBaHMYeCKM U30NTMPOBaHHbI aHanoroBbli Bbixod 4+20mA, ¢ HacTpanBaemMoi pyHKLMO-
HaSIbHOCTbIO;
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*  (pyHKUMA TpaHCNAUUK YyCPeaHEHHOM 2 TeKyLLen Nogaym Hacoca 4Yepes aHasloroBbIn Bbl-
xon 4+20 mA

*  (OYHKUMA TpaHCNAUMN MrHOBEHHOW TeKyLlen nogayun Hacoca Yepes aHasloroBbli BbIXOA
4+-20 mA

*  oYHKUMA TpaHCAAUUM TEKYLLEN YacTOThbl HAaNpPAXEeHUA Ha BbIXO4e MHBepTopa 4vepes
aHanorosbin BbIxoA, 420 mA

* DYHKUMA KOHTPONA KOPPEKTHOCTU YPOBHEN BXOOHbLIX TOKOBbIX CUrHanoB 4..20mA (nexar B
AOMyCTUMbIX Npegenax)

* DyHKUMA NPOCMOTPa COCTOAHNA BCEX aHANOroBbIX U ANCKPETHbIX BXOO0B
*  C naHenu ynpasrieHnAa bY;
* yepes nocnepoBaTtenbHbiv nopT RS-485;

+ lWecTb ranbBaHn4ecKn N30MpoBaHHbIX OUCKPETHbLIX BXOAOB (C HacTpanBaemon oyHKLMO-
HaNIbHOCTbIO);

* 4 ranbBaHMYECKN N30NMPOBaHHbLIX aHanoroebix Bxoga 4..20mA, ¢ HacTpanBaemon OyHKLNO-
HaNbHOCTbIO;

+ BcTpoeHHaa oyHKUMA KannbpoBKM TOKOBbLIX BXOA0B M TOKOBOrO BbIX04a;

* BCcTpoeHHbIN ranbBaHNYEeCKN-N30IMPOBaHHBIN UCTOYHUK NnTaHnA 24 B, 200 mA ona BO36yX-
OEeHUA TOKOBbIX CUrHanoB.

* [NporpammupoBaHme noTpebntenem KanmbpoBOYHLIX KOI(PPULMEHTOB 31EKTPOHACOCHOrO ar-
peraTa;

g npOFpaMMl/IpOBaHI/Ie I'IOTpe6VITe}'IeM cpenoHero 3Ha4eHunA pa6oqero naBJjieHMA Ha BbiIXoOe Ha-
Coca;

* MporpammupoBaHmne noTpebutenem cpeaHero 3Ha4eHNA BA3KOCTU 03MPYEMON XNOKOCTH;

« MporpamMmmmnpoBaHne NOTPedUTENEM HUXKHEN rpaHnLbl PErYIMPOBaHNA BENTMYMHBI NOAAYN B
4aCTOTHOM peXxume;

« MporpaMmmmnpoBaHne NOTPedUTENEM HUXHE U BEPXHEN rpaHuL, MONHOro AnanasoHa perynm-
POBaHNA BEIMUYUHBI MOOAYM;

+ [MporpammunpoBaHne notTpebutenem BpemMeHn auckpumMmmHaumn'3 curHana Pmin, nocne komaH-
Obl «[1yck»;

« MporpammmupoBaHue noTpeduTenem OyHKLMM KOHTPOA AOCTYNa Yepes3 KOHLEBOW BbIK/toYa-
Tesb, C 3alaHNeM BpeMeHN 3a0ep>XKKK1, 00 OCTaHOBKM 3L

* MporpammupoBaHmne notTpebutenem pexxuma paboTbl 6510Ka yrnpaBneHnA 1 UCTOYHUKA ynpas-
NneHuA B pexxume OY;

* NporpammupoBaHne NnoTpebuTenem napameTpoB KaHana obMeHa faHHbIMU MO NocnefoBa-
TenbHoMYy nHTepdency RS-485;

* [MporpammupoBaHne notpebutenem PyHKLMOHANTbHOCTU OUCKPETHbIX BXOAOB:

+  OOMOJSIHUTENbHO NPOrpaMMMpoBaHue NoTpeduTenem OyHKUMOHANIBHOCTM UMMYIbCHOMO
BXOfa (M ero BecoBoro KoagdumumeHTa gna pexxuma paboTbl «[1ponopumnoHanbHoro ao-
3MpoBaHMA» OT CUrHana pacxogomepa)

* MporpammmnpoBaHue noTpedbuTenem yHKLMOHANbHOCTU ANCKPETHbBIX BbIXOA0B;

* MporpammupoBaHmne notTpebutenem yHKUMOHANBHOCTM aHanoroBbIX BXOO0B U HAacTponka
LKasbl BX. CATHaNOB OT AaT4YMKOB;

12 pekOMeHA0BaHHaA HacTporka yHKLMN TOKOBOro Bbixoaa

13 3afiepXxKa curHana «AsapuA» U KoMaHabl «Cton 3», Npy HU3KOM AABMIEHUN HA BbIXOAE Hacoca cpasy rnocne
ero sanycka
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* MporpammmnpoBaHue noTpebutenem pyHKLUMM aBTOMaTUYECKOro 3anycka npu nogaye nura-
HUA;

* MporpammupoBaHmne notTpebutenem OyHKLMM aBTOMaTUYECKOro nepesanycka npu npobnemax
B BbIXOOHbIX LenAx 6510Ka;

* MNporpammupoBaHme NoTpebuTenem OyHKUNN KOHTPOAA HaNpPAXEHNA NUTaloLWen ceTu;

- MNporpammmnpoBaHne NnoTpebuTenem napameTpoB 3aWwmThl O] HACOCHOro arperaTa npu ero ne-
perpyske;

+ [NporpammupoBaHmne 3aBogomM narotosmtenem (mnu cnyxxéom KUMnA notpebutena) kanmbpo-
BOYHbIX KO3(P(PULMEHTOB aHaNoroBbIX NOPTOB;

+ [lononHuTenbHble PyHKUMOHATbHbIE BO3MOXHOCTM 610Ka ynpasneHnA no cornacoBaHunio ¢
noTpebutenem, OJiA 3akasHbIX UCMOMHEHMI 6oKa ynpasneHuaA.

2.7.7. NopaepxxuBaemMble TUMNbI AAaTYNKOB

Bnoku «'mgpomatnk-102» mnmeroT B cBoEM cocTaBe 60mbLlon HAabop BCTPOEHHbIX AATYMKOB.
BcTpoeHHble gaTumkn NO3BONAT NOCTPOUTL Ha 6ase «Mapomatmk-102», gaxe camoro mnaglle-
r0 UCMOSTHEHUS, BbICOKO-(PYHKLMOHANBbHYO HACOCHYK YCTaHOBKY. Npu HeobxoammocTn, K 6rnoky
MOXHO NOAKMNIOYMTb pa3HOOOpa3Hble BHELUHNE AaTUYUKN.

Hwxe no TekcTy npeactaBneH pUCYHOK MNMIOCTPUPYHOLNA HAabop 4aTYMKOB BCTPOEHHbIX B
onok «f'mgpomatnk-102», KOTOPbIA OOUHAKOB AN BCEX UCMOMHEHU BNOKOB. A Tak e, BO3MOXHO-
CTM NO MOAKITHOYEHMIO BHELIHUX AATYMKOB U COCTaB NOACUCTEMbl BBOAA-BbIBOAA, C NEPEYNCEH-
eM BCeX AOCTYMHbIX NUHTepdEencoB.

2.7.7.1.BcTpoeHHble B 650K ynpaBneH1A AaTymKu

[ns obecnevyeHns TOMHOW U HAZEXHOW pabOoTbl BCTPOEHHbIX B 610K 4aTYNKOB, B TEYEHUN
ANUTENbHOro nepuoga BpeMeHn nposoaunnca 6onbLon o6bEmM pazHoobpasHbiX UcnbiTaHui. Ha
TEKYLLIMA MOMEHT, BCe ucnonHeHnsa bnokos «lM’mapomatunk-102» obnagaroTt crneayrowmm Habopom
AATUYNKOB:

o JlaTyMk xopoB nnyHxepa (BblYMCrIEHUE XOAOB MiyHXepa, C BbICOKOM TOYHO-
CTbl0, BEAETCA Ha OCHOBe aHanm3a oopMbl ToKa B Lenu 31 npuBoga Hacoca)

o JlaTyMK TekyLlero pacxopaa peareHTa (Bbl4UCNNTENbHbLIN)

o JlaTyMK ypOBHS peareHTa B bake (8bi4ucriumeribHbIl)

o Cyetuyuk peareHTa (Ne1) 0o3MpOBaHHOIO HAcCOCOM (HakornumeribHbIlU, HEOBHY-
nsemblid )

o CyeTtuuk peareHTa (Ne2) [o3mpoBaHHOroO HAacocom (C aBT.0OHyNeHMeM npu no-
CcTynneHnn komanapl Myck)

o JlaTyMK HanpsXKeHUs Ha CeTu NuTaHusa Grnoka

o JaTuumk Toka B uenax 31 npuBoga Hacoca

o Oatumkm K3 B uenax 30 npuBoga Hacoca (6bicmpodedcmeyowud, nopo2o-
8bll)

o JlaTuMk TemnepaTypbl paguaTtopa 6noka

2.7.7.2.BHelwuHMe faTYMKU NoAKoYaeMble K 61oKy Ana HapawmBaHusA
(pYHKLMOHANMbHOCTH

MpuMeHeHe 3TUX AaTtynkoB Npu nNocTpoeHnn CY HacOCHOW YCTaHOBKM HeobA3aTenbHO, HO
MOXET paclumpuUTb ee (PYHKUMOHAaNbHOCTb, HAaAEXHOCTb Texnpouecca, Ui ygobctBo MCNonb3o-
BaHNA:

o J[laTumkm pacxopaa (BHellHW pacxogomep) (4-20mA),

[ns peanusaumm anroputTMa NponopLUNoHanbHOro 403MPOBaHWS peareHTa B NOTOK NpoayKTa

o Aatumkm pH (4-20mA)

Ona obecneyenna OC, ¢ uenbio nogaepxaHnsa 3agaHHonm pH cpeabl. [Npu ncnonb3osaHum
anroputma MU perynupoBanusa nogaym Hacoca, ¢ OC no gatymky pH.

o [laTymkn ypoBHA peareHTa (4-20mA)
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[na KOHTponsi 3a ocTaTkoM peareHTa B 6ake, U ANA UCKNIOYEHMS CyXOro xoda, npwu ero uc-
YyeprnaHuu

o JlaTymkum paBrneHusa B HanopHou maructpanu (4-20mA)

[ns noBbILWEHMUs TOYHOCTUN A03UpoBaHNA peareHTa (no O MoxeT aBToMaTuyYecku KoppekTu-
poBaTbCA nogava Hacoca) u Ana npegoTBpalleHns aBapunHOro NpeBbILEeHUs JaBNeHns, nopbisa
rmgpocuctemsbl, neperpyskn 31 Hacoca n pegyktopa NpuBOL4a Hacoca, a Tak Xe npegoTBpaLleHus
pasnuBa peareHTa npu nopbise TpybonpoBoaa (nageHne gaBneHns)

o [aTtymkm TemnepaTtypbl peareHTa B bake (4-20MA)

[na KOHTpons TemnepaTtypbl peareHTa, aBTOMaTU4eCKOM KOppPeKUUN ero BA3KOCTH, C Lenbto
MOBbLILLIEHNST TOMHOCTU A03UPOBaHUSA, a TaK Xe, AN UCNOMb30BaHMSA BCTPOEHHON B 6OK dyHKLUN
yrnpasneHusa cuctemoun nogorpesa baka

o J[laTymkm TemnepaTtypbl AOMNONMHUTENbHbIN (4-20MA)

[na KoHTpona Temnepatypbl B N06GOM AONOMHUTENBHOM TOYKE, C Lienblo nepeaadnm n nHdop-
mauum no RS-485

o Oatumkm neperpesa (PTC-tepmncTopbl 1 TEpMOBbIKNOYaTENN )

[ns koHTpons aBapuiHoro neperpesa 3L 1 Apyrux BaXkHbIX Y3110B HACOCHOIO arperata

o JKM BbICOKOro ( U/VnNn HU3KOrO) AaBrEHUs, CUrHaANM3aunMmn O aBapunHbIX 3HA4YEHU OaB-

NeHns Ha BbIXxoAde Hacoca (OUCKPETHbIN)

[na npenoTBpalleHns aBapuMHOIO NpeBbILEHNSA OaBNEHUd, NopbiBa rMApOCUCTEMbI, Nepe-
rpy3kn 3] Hacoca n pedykTopa npvBoda Hacoca, a Tak e nNpefoTBpalleHnNss pa3nvBa peareHTa
npv nopbiBe Tpybonposoaa (nageHve AaBneHus)

o J[JaTyumkn noxapHo-oxpaHHou curHanusauum (MOC, AUCKPETHbLIN)

[na KOHTpoNs 3a COCTOSIHMEM AaTymka OTKPbITUS ABEpU, JaTyMKa 3ara3oBaHHOCTU, AaTynka
noxapa, ¢ aBapuHbIM OCTaHOBOM [O3MPOBaHUSA U CUrHanM3aunen o HelTaTHON cuTyaumm

o uckpeTHbIn curHan «[llay3a go3npoBaHUA» OT COMNpsiKEHHOro ¢ brnokom obopyaosa-

HUA.
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Mcnonb3yetca ans CMHXpOHM3auMm 403MpoBaHMs ¢ paboTon Apyroro BHelwHero obopyaoBa-
HUS.

Hanpumep: curHan ot CY HedTsaHOro Hacoca, Ans CUHXPOHHOIO 3anycka 403MpOBaHUs pea-
reHTa n 0CTaHoBa, NP WTAaTHOM UMW HeLWTaTHOM OCTaHOBE [fl.Hacoca

o JMCKpeTHbIN curHan «FOTOBHOCTb BHELIHEro ob6opyAoBaHUA» OT COMPSKEHHOMO C

6rnokom obopyaoBaHusi

Mcnonb3yetca ans CMHXpOHM3aumm 403MpPoBaHMsa ¢ paboTon Apyroro BHelwHero obopyaoBa-
HUS.
Hanpumep: curHan ot npuBoAa LWApOBOro KpaHa unu Knanada, Ansi aBTOMaTtuyeckoro nepekxrto-
YEeHUS Ha pe3epBHYHO NUHUIO 403MPOBaHNSA HACOCHOW YCTAHOBKMU, MPY aBapu Ha OCHOBHOMW NMHUK
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2.8.1.TexHn4YeCKMe XxapakTepMCTUKN B3PbiBOO6E€30MacHOro NCNONHeHUA

Tabnuua 1: TexHM4YeCckKne xapakKTepuCcTUKKU B3pbiB06E30MacHOro MCNOMHEHUS

MapameTp

3HayeHue

En.msme-
peHunA

MpumeyaHuna

OCHOBHble napameTpbl

[vanasoH perynupoBaHmA nogayn osnpo-

cpeaHee 3Ha4yeHne

BOYHOro 1,120 Y MNMonpo6Hee 06 3TOM B COOTB. pas-
arperara (nNpv NocTOAHHON ANMHe Xo4a ° nene PO
nayHxepa)
M'mopomaTunk-102-0,4-... 0,4
MmppomaTunk-102-0,75-... 0,75
M'mopomaTtumk-102-1,5-... 1,5
MakcumansHan
MOLLHOCTb acuH- | mapomaTtnk-102-2,2-... 2,2
XPOHHOIO 3M1eK-
TpogsuraTtesnda MaopomaTtnk-102-3,7-... 3,7 kBT
Hacoca NoakKsio-
Yaemoro K 6noky, [ mopomaTtuk-102-5,5-... 55
He 6onee
M'mopomaTtunk-102-7,5-... 7,5
MmpopomaTumk-102-11-... 11
MppomaTtmk-102-15-... 15
CTaHpapTHoe 380 Cxema nutaHua: 3gasbl,
ncnonHeHne (+20% ..-15%) cxema nogkn. 3: 3se3na
Hanps>xeHne nu- .
pTaHI/IFl 38KA3HOE VCIONHEHME B Cxema nutaHua: 1dpasa + N,
312208 220 cxema noakn. 3[: TpeyrosibHuK
(+20% ..-15%) (MOLLHOCTb 6710Ka B 3TOM MCMOJHE-
HUK He 6onee 3,7kBT)
YacTtoTa ceTtu 45+65 My
Mpwn BbikNtoyeHHoM B[ npuBona
Hacoca
MowHocTb noTpebneHna 6noka, He 6onee 20 Bt M OTKJ/TIOYEHHOW CUCTEME 3f1EK-
Tpooborpesa Kopnyca (aaa vcn.
VYXJ12*)
MOLLHOCTb MO- KpaTtkoBpemeHHO, <180c, 100/200
TpebneHus npvi Nycke noaorpesa [nA OByX TMNOPa3MepoB Kopnyca,
BCTPOGHHON CU- | o s 1 o Bl NepHO epes kocyro
CTeMbl 3N1eKTpPO- cpe Hpée 3Haqer|)-|meﬂ’ 20/80 BT («kopnyc Tunopasmep 1» / «kopnyc
nogorpesa, anA pen Tunopasmep 2 n 3»)
NCMOJIHEHWA .
B Tensiblil nepuo
YXJ12*, He Gonee PUOA, 5/20

Ka6enun cunoBbiX U CUrHaNbHbIX Len

en

InwnHa cunosoro

B cxeme 6e3 BbIXxogHOro
MOTOPHOro Apoccens
(OPTM)

25
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PekomeHayeTcA ncnonb3oBaTtb
rmbkume cnnosble Kabenu mapku
KI'B B meTannopykase nnu 6poHu-
poBaHHbI Kabensb.
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Tabnuua 1: TexHuyeckune XapPaKTEPUCTUKHU B3prB06630ﬂaCHOFO MCMOJIHEHUA
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En.mame-
MapameTp 3HayeHue peHuA MpumeyaHuna
6 Ey A TR UJTUORUBG VIUTTOUJTRTCAVIA. U,9RKD T,
Kkabena oT RO [ B cxeme ¢ BbIXOAHbIM MO- 100 0,75kBT; 1,5kBT ceueHunem >kunnbl
AO3MPOBOYHOIO TOPHbLIM gpoccenem M He 6onee 2,5mMm2
arperata, He 60- (APTM) [nA 6110KOB UCMONHeHUA: 2,2kBT;
nee 3,7kBT; 5,5kBT; 7,5kBT; 11KBT Ce-
B CXEME C BbIXOOHbIM CH- YEeHNEM Xusbl He 6onee 6 Mmm2-
Hyc-tpmnnbTpom (CD) 400
HAKOHEYHUKWN HE NPUMEHATDb!
[OnvHa curHansHoro kabenAa naTtymMka obopo-
TOB PekomeHayeTCcA MCNonb3oBaTb
anekTpoasuratens, He 6onee NpoBOA, TUNa «BUTaA napa», ceve-
Huem 0,2..1,5Mmm2
[lnvHa curHanbHoro kabena Lenv AUcTaHum- Mpu 1cnonbzoBaHUM  «06bIMHOTO»
OHHOrO YNPaB/EHNA MO «TOKOBO NeTne» 300 (10) M |MPOBOAA, BO M3GEX@HWM HABOAOK,
4-20 MA. He 6onee max OucTaHuuAa noakn ynp, curHa-
nos 10 m.
OnnHa cvrHanbHoro kabena uenen yaanéHHo-
ro HAKOHEYHUKWN HE NPUMEHATDb!
ynpasnexuua «[MYCK», «CTOTl», KM, He 60-
nee
[OnuHa curHansHoro kabena Lenu ynpaene- Vicnone3oBaTtb kabesnb TMna «BU-
HWUA N0 LUMGPOBOMY UHTepdercy RS-485, He 1000 M TaA napa», ceveHviem 0,2..1,5mm?
6onee HAKOHEYHUKWN HE NPUMEHATDb!
KnemmHukun
[na 610KoB NCNONHEHMUA:
0,4kBT; 0,75kBT; 1,5kBT | 4e 6onee 2,5
CeyeHue xunbl
cunoBoro Kabens [111A 6IIOKOB VCTONMHEHNSA: B KOHCTpYKUMM 6/TOKOB MCMOMb3yHOTCA
2 2KBT' 3 7KBT' 5 5KBT' BblCOKOKa4eCTBEHHbIe NPY>XWHHbIe
’ 19 s » | He Gonee 6 KNneMMHUKM dompMbl WAGO (TepmaHus)
7,5kBT; 11kBT 1 15 kBT
MM2 HAKOHEYHWUKW HE NMPUME-
HATDb!
CeueHue xunbl curHanbHbIxX Kabenen He 6onee 1,5
CeueHune xunnbl kabena nuTaHnA CUCTEMbI He 6onee
noporpesa (B ucn. YXJ12%) 25
Ka6enbHble BBOAbI
Min..max gnamveTp
kabena (noa pasmep 12 16
YNNOTHUTENBbHOro ”
KabenbHble BBOAbI KonbLia) MoHTax B cooTBeTCcTBUM ¢ PO
N1 11 Ne2 MM 043.00.00.00 P3, «KOPOEKW CO-
OwnameTp npoxoga un A ’
cunoBble Lenu
( uenm) HAPY>XHBI AVamep 18/22.9 EOVHNTENIbHBIE TUMA KI1»
MeTannopykasa,
(Dy/DHap)
Min..max gnameTtp 12,16
Kabenna h

MoHTAX R COOTRETATRUU ¢ PO
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Tabnuua 1: TexHuyeckune XapPaKTEPUCTUKHU BprIBOﬁGBOﬂaCHOFO MCMOJIHEHUA

En.mame-
MapameTp 3HayeHue peHuA MpumeyaHuna
KabenbHbivi BBOA Ne3 | NnameTtp npoxopa u
(cUrHanbHble Lenm) HADY>KHbIF AMaMe 18/22.9 MM 043.00.00.00 P3, «KOPOBKUM CO-
Py P ’ EAVHUTESbHBIE TUMA K>
MeTannopykaea,
(Dy/DHap)
M'""nge’j‘_:/;aMeTp 4.8 MoHTax B cooTBeTcTBUM ¢ PO
043.00.00.00 P3, «KOPOBKW CO-
No4(.x) n MM Mposepka no n.n. 2.3.9un 3.2
nameTp npoxona wu (043.00.00.00 P3) Ha curHanbHOMm
(ourHanbHbie uenu) Hapy>HbI Anavep 10/13,3 KJIeMMHUKe He MPOBOAMUTCA.
MeTannopykaea,
(Dy/DHap)
CurHanbHble uenu 6510Ka

YnpasnatoLee HanpaAXeHne Lenen yaanéx-
Horo ynpaeneHuna «[MYCK», «CTOIlM», «[MAVY-

[nA nuTaHuA uenen ynpasneHua
1 BO3OY>XAEeHUA TOKOBOW NeTnm

Xxopa

3A», OKM, HanpaxxeHne Bo3by>XaeHnA cur- 24+20% B JonyckaeTcA UCnonb30BaTh
Hasia TOKOBOM NETNN Ha BbIXoAe W (Ufn) BXO- BCTPOEHHbIN B 6/10K ranibBaHn4e-
be 6rnoka CKU n3onuposaHHbi UM 24B
Lincpposon nocnepno-
BaTEeNbHbIV Tvn RS-485 -
nHTepderic
AKTyanbHoe onucaHve perucTpos
NPOTOKONA MOXKHO cKayaTb Ha
Modbus RTU P
MpoTokon (Slave) — CTpaHu4yke npubopa B MHTEpPHeTe
http://hmatic.ru/market/
gidromatik-102 i 102ex/
Mutanmne MC gpan- .
Ap He TpebyeTcA — MNopT nmeeT BCTPOEHHBLIN UI
Bepa noprta
KombuHupoBaHHanA 3awmra co-
CTOALLaA U3 ra3oBoro paspAgHuKa
BCTPOEHHAaA, Ha BXOL4E, BbICOKOCKOPOCTHbIX
Twn sawmThbl MHOroCTyneH- — TpaH3uI0B, CaMOBOCCTaHaBMBa-
yatadA IOLUMXCA NpeaoxXpaHnTenein, sBapu-
CTOPHOrO OrpaHMynTENA, NPOXOa-
HbIX KOHOEHCAaTOpPOB
OTHOCUTENBHO Kopnyca 1 cuno-
anbBaHM4eckan 1500 B BbIX Lienen, OTHOCUTESNbHO Opyrnx
naonAauuA, He MeHee cuUrHasHbIxX Lenemn 61okKka, He me-
Hee 500B
BxopgHoe conpoTus-
A P 100 Om
neHuve
ToKoBble BXOAbI HanpAxeHue Boa-
0-20MA 6y>xaeHua
24+20% B
Twun TOKOBOrO Bbl- NaccuBHbIN [nA Bo3by>kaeHnA Toka Heobxo-
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Tabnuua 1: TexHuyeckune XapPaKTEPUCTUKHU BprIBOﬁGBOﬂaCHOFO MCMOJIHEHUA

kommyTaumm AC

En.mame-
MapameTp 3HauyeHue peHuA MpumeyaHuA
HBIVI B Oelb TORKOUBOW e TJIVI. D Kd- |

MapeHne Hanpsaxe- yecTBe Takoro UM ponyckaeTtcA

HWA Ha KNnemmax NCNonb30BaTh Kak BCTPOEHHbIN B
TOKOBOrO BbIxoAa 10 B 610K UM +24B, Tak 1 BHewwHun UMM

6noka, He MeHee

ToOKOBBbIV BbIXOS,
4-20mA
Hanpsa>eHue BO3-
P 24120% B
Oy>xxaeHuna

MakcumansHo pony-

CTUMOE COnpoTUB-

NeHNA Harpysku B 500 Om

TOKOBOW Lienu
BbixogHoe HanpA-
A P 24+10% B
XXeHne
ONYCTUMbIN TOK

fony 200 MA

Harpysku, He 6onee WUIN npepHa3HaveH onAa:

*  NUTaHWA BHELWHUX 0ATYNKOB
camoBoc- noAcoeanHEHHbIX K 650Ky
cTaHaBnu-

2 L]
BcTpoenHbii UM24B, Tun sawnTsl oT K3 BaIOLLMIICA o BO36Y>XOEHMA TOKa B Lenax
BHELUHNX CUTHAbHbIX npenoxpa- aHanoroBbIX BX040B
uenen HUTENb *  BO36Y>X[AEHUA ToKa B Lienu
TOKOBOrO BbIXoa
[Mpo4HOCTb ranbBa- *  NUTaHWA OUCKPETHbLIX CUr-
H14eckoun nsonAaunn HanbHbIX Lenen 6noka
OT CUNOBBIX Lenen n
N 1500 B
kopnyca 6noka, He
MeHee
Min Tok KOMMyTauun
0,5
npu 24B
Max ToK KommyTaumn 1000 Moppo6Hee cM. pasgen P
npu Hanp. 24VDC .
VA «YcTpouncTeo n pabota 6noka
KoHTakThl curHanbHbix [ Max Tok KoMmyTaumm 500 ynpasnenns>,
pene npv Hanp. 110VAC noppasgen
«Harpyso4dHasa cnocobHOCTb
Max Tok KoMMyTauum 200
npu Hanp. 220VAC 1 pecypc KOHTaKTOB pene»
Max Hanpsa)xeHne
P 250 B

KnumaTtunyeckune xapakKTepucTMku U UCNOJIHEeHUe 3alMTHOU 060104KM (Kopnyca)

onAa ncnojiHeHmA

X *

yXJ3 -30 .. +45
ONA NCNONHEHUA

VYXJ12*, npn pasme- -50 .. +45

LeHnn non HaBecom

— 25 —

B xonogHbIv nepvoa moaynb noao-
rpesa 6510ka ncnonHeHna YXJ12*
OO/KEH 6bITb MOCTOAHHO MNOAKIIIO-
YeH B ceTu. B T.4. B cnyyae, koraga
OCHOBHOeE NuTaHwne 6rioka OTK/o-
YeHO M OH HaxoauTCA B pe3epBe.
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Tabnuua 1: TexHuyeckune XapPaKTEPUCTUKHU B3prB06630ﬂaCHOFO MCMOJIHEHUA

MapkurpoBka B3pblBO3aLMTbI Kopnyca 6510Ka
ynpaenexma (no FOCT P 51330.0-99)

En.mame-
MapameTp 3HayeHue peHuA MpumeyaHuna
AUITOOARBIN 3dITyCK UJTUKA WICTTOIT= |
Pabouyasa Temnepatypa| ANnA UCNOMIHEHNA oc HeHuA YXJ12 npu oTpuuaTesibHbIX
akcnnyaraumm YXJ12*, npn pasme- 60 .. +40 Temnepartypax: ecniv cuctema no-
LWEeHNU B 3aKpbITOM v porpesa 6/10ka 6blna OTKNIOYEHa,
6okce TO HEMEeLJIEHHbIN CTapT BO3MOXEH
npu TemnepaTypax He Hmxe -30°C,
AN1A NCNOJTHEeHWA npu 6onee HU3KOM TemnepaTtype
YXJ12*, npu pasme- Heo6X0UM NpeaBapuTesbHbINA Npo-
LieHnn B TEepMoun30- —70..-10 rpeB WTaTHbIM MOAYEM NOAOrpeBa
IMpoBaHHOM He 610Ka.
oborpeBaemom 60K-
ce
[na onAa oAMTenbHOro CKNaackoro
TemnepaTypa XpaHeHUA 1 TpaHCNopTUPOBa- o XpaHeHUA B ynakoBKe, PEKOMEH-
—70..455 C
HUA pyetca ycnosua «1(J1)» no FTOCT
15150-69
OrpaHuyeHne HoCUT pekoMeHaa-
TeNbHbIN XapakTep 1 060CHOBaHO
CHVXEHMEM MEeXaHN4ecKom nNpou-
HOCTM NNacTMaccoBbIX AeTanen, u
TemnepaTypa NpoBeAEeHNA MOHTaXKHbIX U o
-10..440 C NOBbILLEHNEM YXECTKOCTU U30NALUn
NyCcKOHanafao4HbIX paboT
NPOBOAOB, a TaK Xe TPYAHOCTbIO
npoBeAeHNA onepaunii ¢ MeKMmMm
npeamMmeTaMm nNpy HU3KMX Temnepa-
Typax
A 84100 KTla
TMOCdhepHOe faBneHue (630+795) (MM prT.
CcT)
OTHOCUTENBbHAA BNaXXHOCTb BO3ayxa npu
. 75 %
Temnepatype 25 °C
CTteneHb 3awWmnTbl KOpryca OT Mbiv 1 BRaru IP67 —
[nAa npyMeHeHnA BO B3pbiBOONac-
HbIX 30Hax 1 1 2 (B-1 u B-1r no NMy3s
), ANA KaTeropmm B3pbiBOONACHOCTH
cmecu nogrpynnsl [IB ¢ Temneparty-
pOVi CaMOBOCM/ITAMEHEHNA HE HXKE
135°C (rpynna T4). KOPOBKU CO-
EOVNHUTETbHBIE TUMNA KI>»,
«Kopobku coeamHUTeNbHbIE TUNA
KM TY 3424-003-75666544-2007» 1
1ExdIIBT4 — «BBoabl kabenbHble TUNa BK TY

3424-005-75666544-2007 »

MoHTa)k Koprnyca npoBOAUTL B
cootBeTcTBMU ¢ PO Ha Exd o60-
No4Ky 6510Ka, (BXOAUT B KOM-
NNeKT NOCTaBKM)

Macco-rabapuTHble XapaKTepPUCTUKHU
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Tabnuua 1: TexHuyeckune XapPaKTEPUCTUKHU BprIBOﬁGBOﬂaCHOFO MCMOJIHEHUA

En.mame-
MapameTp 3HauyeHue peHuA MpumeyaHuA
M'mppomaTunk-102-0,4-x- 300x210x108
YXJIx-Exd [MaccuBHOE oxnaXkaeHune kopnyca
abapuTHble
pasmepsl (C ka- | vppomaTuk-102-0,75-x-
6€enbHbIMU BBO- YXN3-Exd
Aamw), TUNopas- hmatic@ya.ru
mep 1, He 6onee | naopomatunk-102-1,5-x-
YXN3-Exd
M'mpopomaTunk-102-2,2-x-
VYXJIx-Exd
abapuTHble N'vopomaTunk-102-3,7-x- MaccnBHOE oxnaxkaeHwe Kopryca
pasmepsl (C Ka- YXJIx-Exd
6€enbHbIMU BBO- 344x356x136 MM
namvu), Tunopas- | 'mopomatnk-102-5,5-x-
mep 2, He 6onee VYXJIx-Exd
MNppomaTtmk-102-7,5-x-
YXJx-Exd
MNpopomatmk-102-11,0-x-
raGapl/lTHble VXJIx-Exd
pasmepsl (C Ka- MaccrBHOe oxnaxkaeHue Kopriyca
6e/bHbIMY BBO- 344x450x136
namv), Tunopas- | [vapomatrk-102-15,0-x-
mep 3, He 6onee YXJIx-Exd
Tunopasmep kopnyca 1 4 MoLLHOCTb 61oka o1 0,4 oo 1,5 kBT
Macca, He 6onee | Tunopasmep kopnyca 2 12 Kr MOLLHOCTb 6510Ka oT 2,2 Ao 5,5 kBT
Tunopasmep kopnyca 3 16 MOLLHOCTb 6510ka oT 7,5 oo 11 kBT
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2.8.2.TexHn4eckue XapakKTepucTtukKum OﬁLIJ,GI'IpOMbILIJ.HQHHOFO ncnosriHeHuA

Tabnuuya 2: TexHU4YeckKue xa

paKkmepucmuku o6uwenpom-ucrnosIHeHUsI

MapameTp

3HaueHue

En.nsme-
peHun

MpumeyaHuna

OcHoOBHbIe napameTpbl

[vanasoH perynupoBaHuaA nogayn osunpo-

Moapo6Hee 0 AvanasoHax perynu-

anekTpoasurarene, He 6onee

BOYHOrO
. 1...120 % poBaHMA B COOTBETCTBYIOLLEM pas-
arperara (npu NoCTOAHHOM AJIMHEe Xo4a
nene PO
nayH>xepa)
M'mppomaTtunk-102-0,4... 0,4
MOLLHOCTb aCuH- M'mppomaTunk-102-0,75... 0,75
Tpoosuratena 'mppomaTtunk-102-22... 2,2
HacocHoro arpe- [ vwapomatnk-102-3,7... 3,7 kBT
rata nogknoya- | 'mppomaTtumk-102-5,5... 5,5
emoro kK 6noky, | F'moppomaTtuk-102-7,5... 7.5
He 6onee rmopomatumk-102-11... 11
'vopomaTtumk-102-15... 15
CTaHpapTHO 380 Cxema nutanua: 3casbl,
NCMNONIHEHME (+20% ..-15%) cxema nogkn. 3: 3se3na
HanpaxeHwe nu- .
pTaHI/IFI 33KA3HOE UCMONHEHNEe B Cxema nutaHua: 1¢asa + N,
312208 220 cxema noakn. 3[: TpeyrosibHMK
(+20% ..-15%) (MOLHOCTb 6/10Ka B 3TOM WCMOSTHE-
HUK He 6onee 3,7kBT)
YacToTa cetn 45+65 My
MoTpebnAaeMan MOLHOCTb NP BbIKJTOYEH-
HOM 20 BT

Ka6enu cunosbiX U CUrHaNbHbIX Lieneu

B cxeme 6e3 BbIxOgHOro

ne» 4-20 MA, He 6onee

OnuvHa cvrHansHoro kabena uenen yaanéH-
HOro

ynpaenexma «[MYCK», «CTOlM», OKM, He

6onee

MOTOPHOro ApoccenA 25 VMcnonb3oBaTh rmbkue cunosble
'D'n6MHa cmng?/oro (APTM) kabenu mapku KI'B, Hapy>HbIM
K;o:;Hog;quio B cxeme ¢ BbIXOAHBIM 100 AvameTpom Ao 16MM 1 cedeHnem
M
° 5 MOTOPHbIM Apocceniem Xnnbl [0 4 MM2.
arpera;:é”e 0 (OPTM) (BE3 HAKOHEYHWKOB!)
B cxeme ¢ BbIXOAHbIM
400
cuHyc-gunbTpom (CD)
[JnunHa curHanbHoro kabena gaTymka obo-
poToB . .
5 Wcnonb3oBaTb rMbKUiA MeaHbIN
anekTpoaBuratena, He 6onee NPOBOLL, TVNA «BUTARA NAPa», Ceue-
Huem 0,2..1,5mm2
[OnvHa curHansHoro kabena uenu n@CTaH- Mpy MCMONBb30BaHUM NPOBOAA, He
LIMOHHOrO yNpaBneHna Mo «TOKOBOW NeT- 400 (10) M

«BUTOM napbl», BO N36exkaHnn Ha-
BOOOK, max AMCTaHUMA NoaKn ynp,
curHanos 10 m.

BE3 HAKOHE4YHNKOB!
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Tabnuuya 2: TexHU4YeckKue xa

paKnuﬁoucnnUKu¢96uuy1powhucwnuwueHun

He bonee

En.usme-
MapameTp 3HayeHue peHus MpumeyaHua
OnvHa curHanbHoro Kabens Lenu ynpaene- Wcnonb3osatb kabesb Tvna «Bu-
HWA No umdgposomy uHTepdericy RS-485, 1000 M TafA napa», ce4yeHvem 0,2..1,5Mm?2

BE3 HAKOHE4YHNKOB!

KabenbHble BBOAbI

KabenbHble BBoAbI Noi
1 Ne2 (anA cunoBbIX

Min..max gnamveTp
kabena (noa pas-

CanbHukoBbIV BBOA, TUna PG21

N 13..18 MM
uenen 6510ka ynpas- | Mep YNIOTHUTESb-
neHnA) HOro KonbLa)

KabenbHble BBOAbI No3

n Ne4 (onAa curHanb- Min..max avameT

HbIX Lleneu, uenewn . A P 12..15 MM CanbHukoBbIl BBoA TMNa PG19

Kabenna
patymkoB 1 1Y 6noka
ynpaBneHus)
KnemmHuku

CurHanbHble Uuenu 6710kKa

YnpasnatoLliee HanpAXeHne uenen yaa-

nénHoro ynpaenenua «[MTYCK», «CTOl»,

«[MAY3A», BKM, HanpAxxeHne Bo3by>xae-

HWA CMrHana TOKOBOM NEeTNM Ha BbIXO4e u
(nnn) Bxope 6noka

[nA nutaHuA uenen ynpasneHuA
1 BO3OY>XXAEeHMA TOKOBOW NeTnum
JornyckaeTcA UCMnosnb30BaTb

BcTpoeHHbin VIM24B,
BHELUHUX CUTHAJSTbHbIX
uenen

BxogHoe conpoTuBneHne Lenn TOKOBOW
netnn 4+20 vA

KOHTaKTbl CUrHanbHbIX
pene

220VAC

24+20% B z
BCTPOEHHbIN B 610K rasibBaHn4e-
CKM1 1n3onmpoBaHHbin UM24B nnu
BHeLwWwHur UMM
BbixogHoe HanpA-
A P 24+10% B
>XeHune WM npepHasHayeH onA:
[l0nyCTUMBIN TOK *  MUTaHWA BHELHWX OaTYMKOB
200 MA 6
Harpyskm, He 6onee NnoacoeaVHEeHHbIX K 6510Ky
CaMOBOCCTAHAB- * BO3OY>KAEeHMA ToKa B LenAx aHa-
Tun 3awmTbl oT K3 |  nusatowmiica — NoroebIX BX0A0B
NpenoxpaHnTesb * BO30Y>X[AEeHMA TOKa B LLenu TOKO-
Mpo4HOCTb ransBa- BOro BbIxoaa
HMYECKON M3ONA- NUTaHNA OUCKPETHLIX CUrHamb
UMM OT CUMOBbLIX 1500 B Hblg enpe|7| 6r10Ka
uenemn n kopnyca H
6510Kka, He meHee
200 Owm
Min Tok kKommyTa-
0,5
uum npu 24B
Max Tok KomMMyTa-
uun Npu Hanp. 1000 Moapo6bHee cm. pasgen PO
24VDC MA «YcTponcTeo 1 paboTta 6roka
Max Tok kKoMmyTa- yripaBneHns»,
LMK Npu Hanp. 500
110VAC roapasnen
Max Tok KommyTa- «Harpyso4dHaa cnocobHOCTb
Luun npu Hanp. 200 M pecypc KOHTakKToOB pere»
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Tabnuuya 2: TexHU4YeckKue xa

paKnuﬁoucnnUKu¢96uuy1powhucwnuwueHun

kommyTaumm AC

En.usme-
MapameTp 3HayeHue peHus MpumeyaHua
Max HanpsixeHne 250 B

KnumaTtuyeckne xapakTepucTUMKn 6rioka U ucnonHeHue Kopnyca

M'mopomaTunk-102-

Pa6ouana Temnepatypa X, X-X-¥YX/13* 80 .. +40
aKcnyaraumm M'opomaTtunk-102- 0 . +40 Ona onAa onnTenbHOro CKIaackoro
X,X-X-YXJ14 " °c XpaHeHUA B yNaKoBKe, PEKOMEH-
-102- etcA ycnosuA «1(/1)» no FTOCT
renepenpame- | PEOTET | a0 oo ATy (o roC
M'vopomaTuk-102-
BaHUA % x-x-YXJ14 -40 .. +55
OrpaHuyeHne HOCUT pekoMeHaa-
TeNbHbIN XapakTep 1 060CHOBAHO
CHVKEHMEM MEXaHNYeCKON Npoy-
TemnepaTypa NpoBeAeHNA MOHTaXKHbIX U 10 . 440 °C HOCTM NNacTMaccoBbIX AeTanen,
MyCKOHanago4HbIx paboT v NOBbILEHNEM XECTKOCTM U30NALMN
NPOBOAOB, TPYAHOCTLIO NpoBeae-
HWA onepaumni ¢ MENKUMK nNpegmMe-
TaMmu Npu HN3KNX TemnepaTypax
A 84+100 KTa
TMOChepHoe aaBneHne (630+795) (MM pT.
CT)
OTHOCHTENBHAA BNaXXHOCTb BO34yXa npu
o 80 %
Temnepartype 25 °C
CTeneHb 3awmTbl Kopryca OT Mbin 1 BRaru IP54, IP56 - B 3aBMCMMOCTIM OT UCMONHEHUA

Macco-ra6apuTHbie XxapaKTepucTuKu
M'mopomaTtunk-102-0,4...
510x233x113 MaccuBHOe oxnaxaeHwne
Mabaputel kopny- | vopomaTtuk-102-0,7... paonaropa
ca, Tunopasmep
1 M'maopomaTtnk-102-1,5...
210x233x143 .
rmopomaTnk-102-2,2... hmatic@ya.ru
MppomaTmk-102-3,7... MM
"abapwuTbl Kopry- AKTBHOE oxnaxkaeHve paguartopa
ca, Tunopasmep | NigpomaTtunk-102-5,5... 284x231x195 BCTPOEHHbIMU BEHTUNATOpPaMun
2
M'vopomaTunk-102-7,5...
MabapuTbl kopny- | M'mapomaTnk-102-11...
ca, TMUnopasmep 334x260x185 hmatic@vya.ru
3 MNpopomaTtmk-102-15...
Tunopasmep kopnyca 1 2,5 MoLHoCcTb 6noka ot 0,4 0o 2,2 kBT
Macca, He 6onee | Tunopasmep Kopnyca 2 4 Kr MOLLHOCTb 6/10Ka oT 3,7 Ao 7,5 KBT
Tunopasmep kopnyca 3 7 MOLLHOCTb 6510ka oT 11 o 15 kBT
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2.9.HoMmuHanbHbIe 3Ha4YEeHUA TOKa cpabaTbiBaHUA aBTOMaTU4YECKOro npepbiBaTesnA
(AlN) yctaHaBnuBaemoro Ha Bxoae bY

3HayeHne IHOMUHanbHbLIN B 3aBMCUMOCTM OT MOLLHOCTK Brioka, U pekoMeHAoBaHHble TOKM cpabathbl-
BaHMsl aBTomMaTu4deckoro npepbiBatens (All) Ha Bxoae BY, npuseaeHsl B Tabnuue 3.

Ta6nuua 3: HomuHanbHble TOKM BY 1 Tokn oTceuku All Ha Bxopae 6510Ka
Tun BY Max MOLHOCTb I hommnanbHbiit, MpumenaTb All c
3[, nogkntoya- A I orceurn , A
€eMoro K 6510ky (c XapZKZji’pg}:muxoa
r’MOAPOMATUK-102-0,4... 0,4 kBT 1,6 4
rMAPOMATWK-102-0,75... 0,75 kBT 2,5 4
rMAPOMATUK-102-1,5... 1,5 kBT 5 6,3
rTMAPOMATUK-102-2,2... 2,2 kBT 6,3 10
rTMAPOMATUK-102-3,7... 3,7 kBT 8,0 10
r’MAPOMATUK-102-5,5... 5,5 kBT 16 25
rMAPOMATUK-102-7,5... 7,5 kBT 20 25
rMOPOMATNK-102-11... 11 kBT 31,5 40
rMAPOMATUK-102-15... 15 kBT 40 63

2.10.KomnsieKTHOCTb 6J10Ka ynpaBfieHUs

Mmopomatunk-102 MOHOBNOYHOE YCTPOMCTBO. B HEKOTOPLIX Criyvasix, MO COrnacoBaHUIO C NOTpebuTe-
nem, MOXeT KOMMNNEKTOBATLCA:

*  BXOAHbIM ApoccenbHbIM UNLTPOM 14;

*  BbIXOAHbBIM APOCCENbHbBIM U CUHYCHBIM OUNBTPOM'S;

e [JaTyMkoM YacToTbl BpaweHua 3 «TO1.200»16 (qaTymMkom 4acTOTbl XO40B NiyHXepa);

* [aT4yvMKOM [aBfneHus Ha BbiXxoae

* [aT4yMKOM YPOBHS peareHTa B Bake;

+ BapbepamMu ncKkpo3alLmThl Lenen gatunkos’?

* WwKadgoM «lMmapomatuk—LLIY»18,

2.11.YcTpoucTBo U pabota 6510Kka ynpaBneHus

BapbiBoOe3onacHoe 1 o6LwenpoMbILIEHHOE UCNOoNHEHNE BY MMET CXOXYH0 KOHCTPYKLMIO U CXEMO-
TexHUKY. Hanbonbliee pasnuuve Mexagy HUMW HaxoauTCs B YCTPOWCTBE W MpuHUMNE OEeNCTBUS NaHenu
ynpaeneHusi brnoka. Y obwenpombilineHHon Bepcun BY naHenb ynpaBneHust BbINOSIHEHA C UCMOSb30BaHW-
eM MIeHOYHON KnaBuaTypbl. Toraa Kak y B3pbliBOGE30NacHOr0 MCMOSTHEHUS UCMOMb3yeTCA BbICOKO3aLLUM-
LLleHHasa CeHcopHasa Krnasmatypa. JTO Tak e onpegensier HebonbliMe 1 HenpuvHUMNUanbHble OTANYMA B
opraHunsaumm nHTepdenca yrnpasneHus ¢ naHenu.

14 MNoppobHee Ha http://hmatic.ru/market/3/
15 MNoppobHee Ha http://hmatic.ru/market/3/

16 B nogasnaAowem 60MbLWMHCTBE NPUMEHEHWUI, O1A TOYHOIO [O03MPOBaHMA peareHTa 4OCTaTOYHO BCTPOEHHOro B
BY BMpTyanbHOro gatymka 4acToThbl XOO0B MiyHXepa

17 Heo6X0OUMO NPUMEHATL Bapbepbl COBMECTUMbIE C CUTrHaNoOM 4-20MA

'8 [NogpobHee Ha http://hmatic.ru/market/shkafy_upravleniya_dozirovochnymi_nasosami/
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B3pbiBoGe3onacHoe ucnonHeHue BY ¢ nHaoekcom Exd npeacrtaBnsieT cobon npmubop B antoMmHue-
BOM B3pbIBO3aLLMLLEHHOM KOpryce C KabenbHbIMW BBOAAMMW OS5 MOOKIIOYEHNSA CUMOBbLIX U YNPaBsioLWmX
uener n Npo3padHor NUUEBON NaHemnblo N3 TONCTOr0 akpUIOBOro CTeKna nof KOTOpbIM pa3melleHa nnara
Ancnnes u1 eMKOCTHOW KnaBuaTypbl CO CBETOAMOOHBIMU MHAMKATOPaMMU.

O6wenpombiwWwneHHoe ucnonHeHne BY BbINOMHEHO NO aHANOMMYHOMY MPUHLMMNY Y CXEMOTEXHUKE,
HO KOPMNyC BbIMOSIHEH MOMHOCTBIO U3 NflacTUKa YCTaHOBMEHHOMO Ha TENSIOOTBOASLLEM paguaTope M3 arnto-
MWHMEBOrO Npokarta, Jluuerasa naHernb NPUKPbITA YaCTUYHO NPO3payYHON NNacTMKOBOW MeMOpaHon, kKoTopas
NPVKPbIBAET OUCNNIEN U CBETOANOAHbIE MHAMKATOPLI. B Hel e pa3melleHa knaBmaTypa naHenu ynpasre-
HUS.

2.11.1.KoHcTpyKUuMsa 6noka ynpaBneHusi BO B3pbiIBO6€30MacHOM MCMNOSTHEHUU

BapbiBoOe3onacHoe WCNonHEeHne BLINOSMIHEHO B BMAE MOHOOMOKa (CoeguHEHHbIX BonTamun'® kopnyca
N KPbILKN C YOAPOCTOMKNM aKpUITOBbIM MIMIOMUHATOPOM TonwunHon 18 mm). Kopnyc 6rioka BbINOMHEH M3
antMUHUEBOrO CnfiaBa M ABMSETCHA B3PbIBOHENPOHULaemon obonoykon. NoBepxHOCTb Kopryca ogHoBpe-
MEHHO SIBNSAETCH ero TeNNOO0TBOASLLEN NOBEPXHOCTbIO.

ObecneyeHns B3pbIBO3aLLUTLI KOpNyca AOCTUraeTcs NpMMEHEeHNEM B3PbIBOHENPOHULAeMONn 060mno4-
kn (B3pbiBo3awmTta Buga «d») Tunoe KIM-16B n KIM-80 u B3pbiBOGE30NacHbIX KabenbHbIX BBO4OB. Ha B3phbI-
BoGe3onacHbIn kopnyc 6noka npegocTaBnseTca OTAENbHbIA NAcnopT U MHCTPYKUMA MO MOHTaxy. OTtaenb-
HbI CEPUNHBIA HOMEP Ha Kopnyc Orioka ykasaH Ha MeTanIM4eckom LWNNbANKE Ha GOKOBOW CTEHKE KOpMy-
ca. MapknpoBka B3pbiBO3aLWmMTbl kopnyca 6rnoka ynpaenenusi, no TOCT P 51330.0-99: 1ExdIIBT4. Cwm.
MpunoxeHune b.

BHewHwnn Bua BY, B cbope, npeactaBneH Ha pucyHke 1.

PucyHok 1: BHewHu Bug B3pbiBo6esonacHoro ncnonHenuna 6Y MOPOMATNK-102(Ex) Tunopasme-
poB kopnyca 1 u 2

3a cTeKknom unnimMuHaTopa pasmeLleHbl: CEHCOpHas KnaBmaTtypa ¢ cBeToanogamMmm MHANKaUUKN Haxa-
Tnsa knaesuw, OLED gucnnen n ceetoanogHble UHOMKATOPbI COCTOsAHMSA. Ha 6OKOBOM NOBEPXHOCTU KOopryca
— B3pblBOOE30ONAaCHbIE KabenbHble BBOAbI BbINOIHEHHbIE U3 artOMUHUEBOIO CniaBa C PE3MHOBLIMU YMNOT-

HeHuamun. OnucaHue HasHavyeHus KabenbHbIX BBoAoB AaHo B MPUNOXEHNN 6.1.

Mo nepumeTpy UntoMUHaATOPAa, HKE KHOMOK, PacrofioXXeHa CTPpoKa C YKkazaHMEM Tuna u UCMOSTHEHNS
npubopa, 0aTon ero BhbiNMycka 1 3aBOACKMM CEPUNHBIM HOMEPOM.

Ha npaBon cTtopoHe kopnyca 3akpenneHa Tabnuuka, Ha KOTOpPYK HaHECEHbl CBEAEHWNSA Kacalolnecs
B3pbIBOGE30MacHOCTN Kopnyca.

19 6ont M6Xx25 ¢ WwecTurpaHHoOW ronoBKor nog TopueBomn kv 10 Mmm
— 32 —


http://hmatic.ru
mailto:hmatic@ya.ru

ITostHas TeXIOOOEePXKa Ha canre I'mgpoMaTuk.P® wu 1o email: hmatic@ya.ru

Ha 60koBOWM NOBEPXHOCTW KOpryca pacnonoXeH BUHT 3a3eMneHnsi. MoHTaXHble NpunvBbl HA  Kopny-
Ce UMEeIT YeTblpe YCTAaHOBOYHbLIX OTBepCTUs AnametpoM 8,4mm. OxnaxaeHue kopnyca obecnedvBaeTcs
€CTEeCTBEHHOM LUMPKyNaunen Bo3gyxa.
[abapuTHble N ycTaHOBOYHbIE pa3mepbl BY npeacraeneHsl B «MpunoxeHun 7.1» k PO20,
Onuncanne ucnonHenus YXJI12 co BCTPOEHHLIM MOAYNEM 3NeKTpo-0borpeea, npegHasHa4deHHoe ans
paboTbl NpM HU3KUX TEMMepaTypax AaHo B pasgene 3.4 gaHHoro PO.

Curvaa asapwanoro
cOCTomesn Onowa
W CMOT MM

Mg, 1oToaN0CTH OLED
Gnosa x pabore aconon

M acrmemocTmn

ingeeatop
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gnsatop
WIET
—— MAGPOMATHK-107 VIMA. DOXNME
Py0i00 ynpasnomme -
wn ,npannemm &Ojﬂmw“w‘u :
o pesosma
FnCTaspioesion
YNPARNA0
K, «CTON
K. ~TYCK

NOMe 4NN yRaIBHMA
TV ¥ ACHIGNHO IS
Qnoxa. Aanw

WX OTORNGHaA o
Flone sonox
LR T L)
(NESBNC N

lawie HUNGDA

PucyHok 2: lNMaHenb ynpaeneHus B3pbiBobe3onacHoro ncnonHenns BY MOPOMATUK-102(Ex)

B BepxHen 4acTu naHenu ynpasreHWUs pacrofioXeHbl TPU SIPKMX CBETOAMOoAA, MHAOPMUPYIOLWNX O

TeKyLLEeM COCTOSiHMM Bnoka 1 npouecca O3UMPOoBaHKS.

CBeToOBOW MHOMKATOP 3E€MEHOro LBeTa cBeyveHusi, «[0TOBHOCTb», OH aKTMBEH Nocfe nogayn Ha
OroK KOMaHAbl HAaNPSXKeHUS, BO BCEX CryyasXx, korga Gnok roToB OCyLLECTBASATbL 4O3NMPOBaHME peareHTa.

CBeToBOWM MHOMKATOP XKENTOro LBeTa cBedeHud, «lMaysa», nogkniovaeTca npu KoHUrypuposa-
HUK2! 6noka. ingukatop «llaysa» akTMBEH B crny4yae, Korga A03vMpOBaHUe 3anyLlieHo (nonyvyeHa komaHga
«[lMyck»), HO Hacoc NpocTamBaeT B OXMOAHUN OUCKPETHOrO noATeepXaaroLero curHana?? Ha knemme B10,
«Bxog D6». [ins obecnevyeHns CUMHXPOHHOroO CTapTa U NpMoOCTaHOBa A403MPOBaHUS peareHTOB COBMECTHO C
BHELLHMM TeXHonorn4yecknm obopygosaHunemM. Hanpumep ato moryT 6biTb OLIH 1 Hacockl kavanku Ha KycTe
CKBaXXWH UIK yrnpaensieMble KnanaHbl Ha BbIXo4e Hacoca.

20 MPUNTOXKEHWME 7.1: FabapuTHO-NpycoeanHNTENbHbIE pasmepbl «mapomatnk-102(Ex)» B3pbiBoGe3onacHoro
ucnornHeHus (Bua cnepenn)

21 CBEeTOBOW MHAMKATOP XENTOro upeta ceeveHunn, «MAY3A», nogknoyaeTca npy KoHuUrypmposaHmm 6rioka, Ko-
roa napameTpy MeHto HacTpoek «Bxop D6» npucBavBaeTcA 3HadeHne «OxnaaHme oTKpbITUA KnanaHos» uim «[la-
y3a»

22 NNaHHaA oyHKLUMA NO3BOMAET OpraHn3oBaTh 403UPOBaHNA peareHTOB CUHXPOHU3NPOBAHHOE C MYCKOM BHELUHEro
TEXHOOrMyecKoro obopynosaHuA. B kayecTBe Takoro 06opynoBaHmaA MOXHO npusecTu OLH 1 Hacockbl kayanku
Ha KyCTe CKBaXXVUH UK ynpasriAemMble KanaHbl Ha BbIXOA4E Hacoca v T.1.
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CBeTOBOWV MHAMKATOP KpacCHOrO LiBeTa CBeYeHUs1, «ABapusi», akTMUBEH Npu cpabaTbiBaHUK 3aLLUTDI
4YacTOTHOro npeobpasoBaTens OT Neperpyskn U Npyv BO3HUKHOBEHWUU WHbBIX HEUCMPABHOCTEW UMM COCTOS-
HURN, NPENATCTBYOLLNX HOpManbHon pabote BY. OgHoBpeMeHHO ¢ HMUM cpabaTbiBaeT curHanbHoe Perne 3 n
BbICTaBMSIETCS COOTBETCTBYHOLWMI hnar B pernctpe Modbus.

B ueHTpe naHenu ynpasneHusi pacnonoXeH 4x CcTpouHbl  andasutHo-undposon OLED nHauvka-
TOp.

MHdopmaumnsa Ha HEM 3aBUCUT OT TEKYLLIETO pexmma paboTtbl BY 1 ero TekyLero CoOCTosHUA.

Hwke gucnnes v cnpaea OT HeEro, pacnosioXXeHa CEeHCOpHas KrnaBmatypa €MKOCTHoOro Tuna. Becero
nmeeTcs AeBATb KHOMOK. Kaxxaas KHonka cHabXeHa TakTOBbIM CBETOAMOAOM, KOTOPbIV 3aropaeTcs npu ka-
CaHUN KOHKPETHOWM KHOMKMW. VIcknioyeHne cocTtaBnseT KHomka «MeHo», Ha KOTOpyto BbiBeOEeHbl ABa CBETO-
avoaa, 0OQHOBPEMEHHO SABMISIOLLMECS M TAaKTOBBIMU U CUrHanm3atopamm pexunma pabotbl «PY» n «QY».

B HekoTopbIX pexumax, B CNyXeOHbIX Lensx, UCnonb3yeTcsa OQHOBPEMEHHOE HaxaTtue rpynnbl
KHOMOK.

HasHaveHune KHonok:

» KHonka MYCK -3eneHoro useta CrnyxuT ans 3anycka o3nMpoBaHusl, BbINOIHEHNE KOMaHAbI

NOATBEPXAAEeTCA 3ereHbIM CBETOANOAOM, PACMONOXEHHbIM Ha KHOTKE;

* KHonka CTOI -kpacHOro uBeTa CryXuT Ansg oCTaHoBa A03UPOBAHUSA, BbIMNONTHEHNE KOMaHAbI

NOATBEPXOAETCA KpaCcHbIM CBETOANOA0M, PACMONOXEHHbIM Ha KHOMKE;

* KHonku ceporo uBeTa npeaHasHayeHHbIX ANA HaBUraumMm no MeHK 1 N3MeHeHUs napameTpoB
onoka;
* KHOMKM «+», «—» - yBeNMyeHne/ymeHblLEHME 3HaYeHNs1 napameTpa unu nepebopa cnmc-
KOB 3Ha4YeHU NapameTpoB;
*  KHoOnkm «<», «>» - OcywecTBnsatoT nepebop 3Ha4yeHnsa napaMmeTpa U3 cnmcka u npu
HaBurauum no «MeHo»;
*  KHonka «BBogy :
* B paboyem akpaHe: 3an1cbiBaeT M3BMEHEHHOE 3Ha4YeHne YCTaBku B Na-
MATb Broka
* B MeHI0 napameTpoB: 3annCbIBaeT TEKyLLEe 3HaYeHne napamerpa B
namatb 6noka ¢ 0OQHOBPEMEHHbIM NepexoaoM B CrieayoLnin MyHKT MEHIO B
9TOW e BEeTKe MEHIO;
* KHonka «Esc» -0oTMeHa HOBOro BBEAEHHOIO 3HAYEeHNs napameTpa u Bo3Bpara K
NpexXHeMy 3Ha4YeHuIo, a B «5-M» MCNOMHEHUN NCNONb3YEeTCs U ANa 3anycka obMeHa UH-
dopmaumen no NFC;
» KHonka «MeHIo» - CBETNO-CEPOro UuBeTa CryXuT ans Bbl3oBa23 «MeHto» BY 1 nepekntoyeHms
TEKyLLEero pexxmmMma paboThl 6roka, Ha Hel e pacnornoxeHbl ceetoguoabl PY (cuHnn) n QY (3ené-
HbIM) ANS MHAWKaUMM PEXUMOB TeKyLLero paboyero pexuma;

MogpobHO HaszHavyeHne KHOMOK yrnpaBneHus U COOBLLEHNA Ha UHAMKATOpe onMcaHbl B nocnenyto-

LLUMX pa3genax HacTosILero pykoBoACTBa.

2.11.1.1. Moaynb o6orpeBa anAa ucnosiHeHua YXJ12, <Ex»
[ns paboTbl Npy MNOHMXKEHHbIX TeMnepaTypax OKpyXKawllen cpenbl, OnokM B UCNOMHEHUMU
«YXN2», «Ex», nOCTaBNATCA CO BCTPOEHHbLIM MOAYeM afekTponogorpesa.
Mpn MoHTaxke GNOKOB B MOMELLEHUM C BbICOKOW BIIAXXHOCTbLIO, TaKoW nogorpes byaeT aonon-
HUTENbHO 3alunLaTh GrokK.

Cwuctema nogorpea 6nokoB «mapomaTtuk» peannsoBaHa C NPUMEHEHWEM CaMOPErynNMpPYOLLMXCS
rpelowmnx anemMeHToB. Belgensemas nmun TennoBas MOLWHOCTb 3aBUCUT, B 3aBUCUMOCTU OT TemnepaTypbl
Kopnyca 6roka.

Moaynn oborpeBa ans kopnyca «Ttunopasmepa 1» (gns 6nokoB MolwHocTblo o 1,5kBT
BKMOYUTENBHO) U AN Kopnyca «TunopasMepa 2 1 3» (ans 6nokoB MOWHOCTbIO oT 2,2kBT) umetoT Hebornb-
LUMe pasnnyuns B KOHCTPYKUUM U NPUMEHEHWUMN.

Mprmep cxembl Noakno4eHs Moayns oborpeea npmeeneH B MNMpunoxeHun 4

2.11.1.2. Moaynb o6orpeBa anAa kopnyca Exd «tunopasmvepa 1» (ana
6,10KOB MOLWHOCTbLIO A0 1,5 KBT, BK/1IOYMTENBHO)

Moaynb nogorpeBa MMeeT HOMUHanbHYH MOLWHOCTL okono 20 BT, n BkneeH B ocHOBaHWe
Kopnyca 6noka. Npu nosbiWeHUN TemnepaTypbl Kopryca, noTpednsemasn anekTpuyeckas u Bblae-
naemas TennoBas MOLWHOCTb Moaynsa oborpeBa cCHuxaroTcA. [1pu BKNOYEHOM MOAyre nogorpesa
TemnepaTtypa koprnyca 6noka GygeT Bbilie TemnepaTypbl OKpYXXatoLero Bo3ayxa NpuMepHo npu-
MepHO Ha 25°C. 1o 3aToMy, MO OKOHYaHUWN «XONOAHOro nepuogar», Moaynb NOAOrpeBa nydwe oT-

23 Bxop 1 BbIxoa B «MeHo» nprubopa Bo3MOXHbI Tonbko u3 coctosiHns CTOIM. Ana pexuma «4Y no 4..20 mA» u3s co-
ctosiHna PABOTA Bxog Npon3BoanTCS C MOMOLLIbIO OOHOBPEMEHHOTO yaepXaHust KH. «MeHto» + «CTon»
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Knovatb. [lenatb 3TO MOXHO BPYYHYK, Hanpumep, BbIKNOYaa aBTOMaT 3aluTbl Lenu nutaHus
MOAYINS, UCNOSb3ys OTAENbHbLIN BbIKOYaTENb, UM aBTOMATUYECKN, YCTAHOBMB B LeNu NUTaHus
Tepmopene.

B uenn nutaHuaZ4 mogynsi oborpeBa HeobXxoaMmo ycCTaHo-
BuTb All Ha Tok 4A, a napannenbHO eMy pPeKoMeHayeTcs
NOOKMIOYNTL CUrHamNbHY0 namMmny «logorpes BKIKOYEHY.

MutaHne moaynsa oborpeBa OCYLLECTBASIETCH Yepes OTaerb-
Hyto cunoByto nuHuMo (L +N) HanpsbkeHmnem 220B. OTa nuHus
MOXET NOABOANTLCA Yepes OTAENbHbIA KabenbHbI BBOA, UK
BBOOAMTbCA CUNOBbLIM Kabenem Ha 5-6 xun, BMecTe C Apyru-
MW CUMOBbLIMU NIMHUSAIMU NUTaHUS ONoKa, CeYeHMEM XUn He
Gonee 2,5 mm2. lNogknoyeHMe MPOU3BOAUTCA C MOMOLLbIO
MPOXOAHBIX MPYXUHHbLIX KNEeMM Ha rmBKux KoHuax (cM.doTo).

2.11.1.3. Moaynb o6orpeBa anAa kopnyca Exd «tunopas-

Mepa 2 u 3» (ANnA 6J10KOB MOLHOCTbIO OT 2,2KBT)

Mogynb oborpeBa MMeeT HOMUHaNbHYIO MOLHOCTL 0Kofo 80 BT u
npwkxaT cneumanbHblM KPOHLUTENHOM K MNpaBov OOKOBOW CTEHKE
BHYTpUW Kopnyca Gnoka.
Mpn noBbiWEeHUN TeMm-
nepaTtypbl Kopnyca
notpebnaemas anek-
Tpudeckas w Bbloens-
emMas Tennosas MOLL-

L \

HOCTb Mo yns oborpeBa CHMXKaKTCS.

T.K. JaHHble MUCMOMHEHMST KOpryca MMEKT pe3epB CBO-
©o4HOro MpoCTpaHCTBa BHYTPM B3pbIBOHEMPOHMLUAeMon 060-
NOYKKM, B COCTaB Moayns oborpeBa yganochb BKIHYUTE TEPMO-
pene, KOTOPOe MOSTHOCTbIK OTKIOYaEeT 3TOT MOoAyfb Npu TeM-
nepartypezs kopnyca Bblwe +5°C.

B uenn nutaHma HeobXxoOUMO YCTaHOBUTb OTAENbHbIN
Al Ha Tok 4A, nocne Hero pekomMeHayeTcs MOAKMIYNTL CUr-
HanbHyto namny. lMogBog nuTaHuMs moaynsi oborpeBa oOcCy-
LLleCTBNAETCS Yepes OTAENbHbIN CanbHUKOBBLIA BBOA, 2X XWMb-
HbiM Kabernem, cedyeHMeM Xun He bonee 2,5 MM2, Mo cxeme
«L+N», HanpsbkeHnem 220B. lMogkntoyeHne npomsBoamnTcs €
NMOMOLLbIO MPOXOAHLIX MPYXMHHBLIX KIIEMM Ha MMOKMX KOHLax

(cdh.dpoT0).

2.11.2.KoHcTpyKUUs 6roka ynpaBrneHus B
o6LenpoMbILLNIEHHOM WUCNONHEeHUMN

O6wenpoMbILNEHHOe UCMNOfIHEHME BbINOMIHEHO B BUAE
MOHO6MOKa (COeQMHEHHBIX NNACTUKOBBIMW BUHTAMM KPbILLKN U HKHERN YacTun kopnyca). Kopnyc 6noka Bbl-
MOMHEH M3 yAapONpPOYHOro TEPMOCTONKOrO NnacTuka. HWKHAS YacTb Kopryca yCTaHOBMeHa Ha antoMuHue-
BOM paguatope oxnaxgeHus. o 6okam paguatopa 3akpensneHbl HeCbeMHble YrofiKu, Ha KOTOpbIX pac-
MONOXEeHbI KpenexHble 0TBepcTus bnoka.

Ha npaBoi cTOpoHe Kopryca pas3MelleH LWKNbOuK C yKasaHMeMm Tuna u ucnonHeHus bY, paton ero
BbIMycKa, 3aBOACKMM CEPUNHbIM HOMEPOM, 3HaKoM cepTudmnkauuun. Ha npaBon GOKOBOW NOBEPXHOCTM pa-
avaTtopa pacnornoXeH BUHT 3a3emrieHnsa. OxnaxaeHne kopnyca obecneynBaeTca eCTeCTBEHHOW LIMPKYns-
LMen Bosayxa ans UCnonHeH No MOLHOCTK He Bbiwe 2,2 KBT. bornee MOLLHbIE UCMOMHEHUS OCHALLalTCA
BEHTUNATOPaMU OXNaxAeHWs1, KOTOpble YCTaHOBMEHbI HA HKHEN BOKOBOW NOBEPXHOCTU paavaTopa.

Ha HwxkHel BOKOBOWM MOBEPXHOCTM KOpryca pacnofnoXeHbl NacTUKOBbIE CanlbHUKOBbIE BBOAbI C pe-
3MHOBbLIMM YMIIOTHEHUAMM.

24 [pumMep cxembl NOAKIIOYEHUA MoaynA oborpesa npueeneH B Mpunoxxexnun 4

25 3HaueHWe TeMrnepaTypbl HacTpanBaeTcA. He pekoMeHayeTcA ycTaHaBnmBaTh AaHHYH0 yCTaBKy Hbke 5°C 1 Bbllue
20°C
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BHewHn Bng obwenpom ucnonHeHus BY npencraeneH Ha pucyHke 3. M[abapuTHblE U YCTAHOBOYHbIE
pa3mepbl BY npeactaBneHbl B «[punoxeHnn 7.2» k PO26,

OO6uwenpombiwneHHas Bepcust BY nmeeT HagéxHyto NNEHOYHY NaHenb YrNpaBeHUs Co BCTPOEHHOM
knasuartypomn (cM. PucyHok 4)

2.11.3.NHankaumnn

IMpo3payHble OKHa NaHenu salmaT 4X CTPOYHLIN ANCnnenZ’ n CBETOANOAHbIE CUTHANM3aTopbl.
Ha naHenu pacnonoxeHbl 5 CBETOANOAHbLIX CUrHANN3aTOPOB:
* curHanusatopsbl Myck n Cton: o6beanHeHbl C O QHOUMEHHBIMU M MOKa3blBalOT COCTOSIHME npouec-
ca A403MpoBaHusA
* curHanu3saTtop lNyck meeT 3eneHblv LBET CBEYEHNS U 3aropaeTcd Npu 3anycke npouecca
A031MPOBaHUS;
* curHanusatop Cton MMeeT KpacHbIA LBET CBEYEHUSA U 3aropaeTcs Npu OCTaHOBIEHHOM
A031MpOoBaHUy;
* curHanusatop CtaTyc MMeeT nepeMeHHbIN UBET CBEYEHUS U curHanuanpyet ob obLien cocTos-
HuKn npmnbopa:
*  HenpepbiBHbIA KPaCHbIM LBET CBeYeHus - cpabotana 3alimTbl YacTOTHOro npeobpasosa-
Tensa OT neperpysku U BO3HWKIN MHble HEMCNPABHOCTM U COCTOSAHUS, NPENATCTBYOLNE HOP-
ManbHou pabote bBY;
*  HEnpepbIBHbIN28 KENTO-3eNEHbIN LBET CBEYeHUs - Nnpnbop Haxogutcsa B paboTtocnocob-
HOM COCTOSIHWMU;
* curHanusartop PY - curHanunanpyet o Tom, Yto BY HaxoguTcs B pexume PY (PyyHoe ynpaeneHue
C nNaHenu onepatopa);
* curHanusatop UHo - B aaHHom Bepcun MO He ncnonb3yeTca.

PucyHok 3 — BHelwHuI Bug, obenpomebiineHHoro ncnonHenuns bY MAOPOMATIK-102

2.11.4. KnaBunaTtypa

KnasuaTypa coctouT ua 3x nonemn KHOmMokx.
Mons pasgeneHbl LBETOM U (PYHKUMOHANbHOCTLIO:

26 MPUNOXKEHWE 7.2: TabapuTHO-NpUcOeaHUTENbHbIE pa3Mepbl «mapoMaTmk-102» 06LLenpOMBbILLIEHHOrO UC-
NoAHeHuA (B1A cnepenm)

27 B 3aBMCUMOCTW OT ncnosiHeHnA BY aucnnen moxkeT O6biTb BbINOMHEH No TexHonorum OLED (6enbie unu xénTole
3Haku Ha YépHom choHe) nnm no TexHonorum LCD (XKKW), 4épHble 3HaKku Ha enTo-3eneHoM oHe NoaCcBeTKU

28 B pexxmme «[1Y» ¢ ynpasnennem no RS-485 nHamkaTtop «CTtaTyc» NOMUIrMBaeT C BbICOKOM YacTOTON
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+ [NpaBoe none KNaBMaTypbl COAEPXKMUT 2 KHOMKM M CAY>XUT AN 3anycka U OCTaHOBa 4O3NPOBaHUS:
» KHonka MYCK -nmeet 3eneHbii UBET U CIYXUT A5 3anycka 4O3MPOBaHWS, BbINOSTHEHNE KO-
MaHAbl NOATBEPXXAAETCA 3eleHbIM CBETOAMOAOM, PACMONOXEHHBIM Ha KHOMKE;
» KHonka CTOI1 -nmeeT KpacHbI LBET U CIYXUT AN OCTaHOBa A03MPOBaHUS, BbIMOITHEHME KO-
MaHA4bl NOATBEPXKAAETCHA KPACHbIM CBETOAMOAOM, PACMOSOXKEHHbIM Ha KHOTKE;
* LleHTpanbHoOe none KnaBuaTypbl COAEPXKMUT 6 KHOMOK Ceporo LBeTa NpeaHasHavyeHHbIX AN HaBu-
raumm no MeH 1 U3MEeHeHUsa napameTpoB 6Moka;
* KHOMKM «+», «—» - yBENMYeHne/yMeHbLLUEHEe 3HaYeHNs1 napameTpa unu nepebopa CnNm1ckoB
3Ha4YeHUN NapamMeTPOB;
o KHOMKM «<», «>» - NepeknioyeHne mexay ansrepHaTMBHbIMU NONSAMM NapameTpa 1 HaBura-
LMK NO MEHI0;
+ KHonka «BBog» - noaTBepxxaeHne 3Ha4eHns napameTpa 1 Nepexos K criegyowemy napamer-
py MO BETKE MEHIO;
* KHonka «Esc» -oTMeHa HOBOro BBEAEHHOIO 3HAYEeHNS napameTpa 1 Bo3Bpara K NpexHemy
3HAYEHUIO;
+ JleBoe none KnaBuaTypbl COAEPXUT 4 KHOMKN CUHErO LBETa U ABMNSETCA BCNOMOraTefbHbIM:
» KHonku PY n [1Y - onsi ObicTporo nepekntodeHns pexmnmos2® PY n Y;
MHankatop «PY» (3eneHbin), CBETUTCS B pexnme ynpaeneHus PY («Py4Hoe ynpasreHue ¢ naHenu onepa-
TOopar);
» KHonka «F1» - cnyxuT ans sbidoBas30 «MeHio» BY.
MogpobHee paboTta ¢ knaBnaTypon 1 cooOLLEHMS HA MHOMKATOPE OMNMCaHbl B MOCNeayLWmxX pasae-
nax HacTosILLEero pykoBoacTBa.
(

VHpukaTtop «CTtatyc»

4X CTPOYHbIN U OUCIEN )
B.gaBuenmocT oT ncnosnHe-
[MoralueH- CoCTosHME HKS 610K BbINOJSHEH MO TEX-
«HET NUTaHNA NN HENG= BNok ynpasneHus A0INPOBOMHBIM HACOCOM Honorn KKV nim OLED:
NpPaBHOCTb BY»; 2KKW -4epHble cMBOSIbI Ha
«KenTo-3eneHblin»- Co- XKENTO-3e/1eHOM (POHE
CTOsHNE «Hopmax; OLED -xéntble nnn 6enbie
«KpacHblIin»-COCTOAHNE CUMBOJIbI Ha YEPHOM MOJIE.
«ABapus»
MomurveaeT B pexx. 1Y
no RS-485

Hovkatop «pét
AO3POBAHVIE»,
Nud ’ LIBET 3€/1EHbIN

o »

Vs

KH. «F1» -«MeHto»

WHovkaTtop «J0O-
SNPOBAHWE ocTa-
HOBJ/IEHO», LIBET
«KpacCHbIin»

Bxon v BbIxoq, B «MeH»
npubopa ToNbKO N3 CO-
cTosHusa CTOI.
[na pexuma Y , n3
cocTosiHua PABOTA
BXO[, C MOMOLLIbKO OHO=
BPEMEHHOIO HaXkaTVs U
yOEPXKaHUS 2X KH. «F1»
+ «CTomn»

[pynna snemeHToB yrnpas/ie- [pynna KH. HaBuraumm no «MeHro»
HNS 0715 ObICTPOMO MEPEKITO- [[«4», «—» - YBENIMYEHWNE/YMEHbLLIEHME 3HA4YeHNs
yeHns pexxnmoB PY n Y |[napameTpa mnm nepebopa CriicKoB 3HaYeHNIA;
NHonkaTop «PY» (3en1eHbiln), ||«<», «>» - NepekiiodeHne Mexay anbTepHaTuB-
CBETUTCA B PEXMME YNPaB/Ie- |[HbiMU NMOSSMN NapaMeTpa 1 HaB-a no «MeHo»;
Hna PY («PydHoe ynpasneHve ||<BBog» - NoOTBEp K AeHME 3HAYSHVS napameTpa
C naHes oneparopa) 1 Nepexop, K CrieaytoLeMy napameTpy
«Esc» -0TMeHa BBEAEHHOrO 3Ha4YeHVs

\ J\ J

PucyHok 4 — NaHenb ynpaeneHns obLienpombiuneHHoro ucnonyHenmsa bY MAPOMATUK-102

29 KHOMKW aKTUBMPYIOTCA B MEHI0 HacTpoek BY

30 Bxog 1 BbIxoa B «MeHo» npubopa Bo3MOXHbI Tonbko n3 coctosiHus CTOIM. Ana pexuma «4Y no 4..20 mA» us co-
ctosHna PABOTA Bxog Npon3BoanTCS C MOMOLLIbIO OQHOBPEMEHHOMO HaXkaTus n yaepxXaHumsi 2x kH. «F1» + «Cton»

— 37 —


http://hmatic.ru
mailto:hmatic@ya.ru

IlosrHAS TeXITOOIEPXKA Ha canre I'mgpoMaTuk.P® wu 1o email: hmatic@ya.ru

2.11.5.BHyTpeHHee yCTPONCTBO

BHyTpu kopnyca (cm. PucyHok 5) TMAPOMATWK-102 pacnonoxeHbl cunosas nnara, nnara Muk-
ponpoueccopa, nnata Mo4ynsi NaHenu ynpasneHus.
Ha cunoBown nnate pa3melyeHbl:
1. TIpyXnHHBIA KNEeMMHUK Lenen nutaHng 380B, Lenen anekTpoasuratens 4O3MPOBOYHOrO arpe-
rata, u uenen 3awmTHoro 3asemneHuns PE
[MpYyXMHHBIA KNEMMHWK CUrHarbHbIX Lienewn
Me3oHuH nnaTbl Nnpoueccopa
CurHanbHble pene
Pasbem wnenda nnaTbl «naHenu ynpaBneHUa»
Pasbem nHTepdenca nporpammaTopa
SMD wmwukponepekntodatens TepmuHatopa RS-485 (cnpaBa OT CWMOBOrO KNEMMHWKa, MO
ymonqal-wuo «ON», ytO COOTBETCTBYET TOMY, YTO TepMUHATOP NOAKIHOYEH)
8. Ortcek GaTtapenku Tanmepa pearnbHOro BpemeHu (6atapes yctaHaBnnBaeTcsa B 3aBMCUMOCTU OT
cocTaBa (pyHKUMOHanNbHOCTK Bnoka)
9. [lnaBkui NpegoxpaHUTEsb B rHe3ge
10. CvnoBble KOHAEHCATOPbI
11. KneMMHUK BEHTUNATOPOB OXNaXKaeHUs
12. Knuncel kpenneHus nnat

NoaRWN

Ha naHenu ynpaBneHus pa3mMeLleHbl:

13. Aucnnen

14. PasbeM wnenda nneHoyHon kKnasunaTtypsl
15. lUnewnd naHenu ynpaeneHust (HECbEMHbIN)
16. MNnaTta gucnnes n NHOMKaTopoB

baaMLT

-
.
5
B
5
e
e
" A

Puc. 5 - BHyTpeHHee yCTpPOMCTBO OOLeNnpPOMbIWEHHOro ucnonHeHna mgpomaTmnk-102
(Mpumep Onst UICAOMHEHNST MOLLHOCTb OT 5,5 kBT u Bbilwe)
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Puc. 6 BHyTpeHHee yCcTpOMCTBO B3pbiBo6e3onacHoro umcnonHeHusa MrmapomaTtmnk-102 tuno-
pa3smep kopnyca 1

2.11.6.KpenneHue nnat B Kopnyce 6rioka

KpenneHve mesoHvHa nnaTtbl npoueccopa (M nnatbl NaHenun ynpaeneHus B obLienpom Bep-
CUM) OCYLLIECTBNAETCA Ha HENNOHOBbLIX KnNuncax (no3uumsa 12 Ha PucyHke 5).

[ns nx 3ameHbl Heo6xoouMO MO oYepeamn CxaTb NMUHLETOM YCUKW KAWMC U NOTAHYTb naTy
HEMHOrO BBEPX.

KpenneHue nnatbl naHenu ynpasrneHUs BO B3pblBOGE30MacHOW BepcuM OCYLLEeCTBNSAeTCA
MPWKNUMHBIM KOMbLOM C HapyXHow pe3bbon. [na ero cHATMSA MoXeT notpeboBaTbesi cneLocHacT-
Ka.

CuvnoBble nNnatbl 3aKpensieHbl Ha CUIOBbIX MOMYNPOBOAHMKOBBLIX Moaynsx. [Ons ux 3ameHbl
HeoBXo0AMMO CHavarna CHATb ME3OHWH nnaThl npoueccopa, a 3aTemM OTBEPHYTb BUHTLI KpenneHus
nonynpoBoAHUKOBbIX Mogynewn. Cbopka ocyulectBnsieTca B obpatHoM nopsgke. MNepen yctaHos-
KOW CUMNOBOW NnaTtbl CTapylo TEnnonpoBOAHYIO NacTy crneayeT yganuTb candeTkon, a 3ateM Ha-
HecCTn HoBYH03!.

31 TennonpoBogHana nacta KIT-8
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ol

Puc. 7 BHyTpeHHee yCcTPOMCTBO B3pbiBO6e3onacHoro umcnonHeHus frmapomartunk-102 tuno-
pa3mep kopnyca 2

2.11.7.Cunossble uenun bBY

PacnonoxeHne kneMmHbIX 6riokoB Ha cunoson nnate bBY n HasHayeHue kabenbHbIX BBO-
noB npeactaeneHo Ha NPUINOXEHUU 6.2.

2.11.8.CurHanbHble Lenu 6noka ynpasneHusi, NopTbl BBOAa-BbiBOAA

[na B3aMmogencTBuin ¢ BHelwHUM obopyaoBaHneM Orok MMeeT OUCKPETHbIE,
aHanoroBble, U penenHble NopPTbl BBOAA-BbIBOAA, a@ TaK Xe nocreaoBaTefibHbIA NopT
RS-485.

HekoTopble 13 3TUX NOPTOB UMEKT (PUKCUPOBAHHYIO PYHKLMOHANBLHOCTb, ApPY-
rme mMoryT ObITb HAacTPOeHbl Ha HeoBXoaMMY (PYHKLMOHANBbHOCTbL NO BbIOOPY MOMb-
3oBaTtend. [Mpn HeobxoanMOCTK, KOHUrypaumsa n HacTpPoKrku BGrnoka MoryT ObiTb 3a-
LWMLLEHbI NApPOfeM OT HeXenaTenbHOro N3MeHeEHNS.

[MopTbl pasHOro TMnNa UMEKT HaOEeXHYI ranbBaHUYECKY0 M30Msaunio Apyr oT
apyra n OT CMNOBOW YacTu. JTO NOBbIWAET MBKOCTb MX NPpUMeEHeHNd. Ho He 3anpe-
LaeTcs 06beanHATb NX ranibBaHUYECKMN.

bnok cogepxut ©Gonbwon Habop ranbBaHUYECKN-U3ONNPOBAHHbIX
nopToB BBOAA-BaBoOAaA:

* 7 HenonsipHbIX NOPTOB BBOAA AVCKPETHbIX CUrHanNoB
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* 4 aHanoroBbIX nNopTta Ans BBoaa curHanos 4-20 mA

* 1 aHanoroBbI¥ NopTa Ans BbiBoga curHana 4-20 mA

* 3 pene curHanuMsauuu MnNn ynpaeBneHUA BHELUHUMMW Harpy3kamu, oguH u3
HUX C nepekMaHbiMu KoHTakTamn (B ucrnonHeHun 3MKAIC2, ona coBMecTUMo-
ctn ¢ annapatypon TMNTCS51, Bce pene nmerT nepeknaHble KOHTaKTbI)

* 1 ONTO-M30NMPOBAHHbLIN NoOcCregoBaTeENbHbIA ABYHANpPaBneHHbIA MNOPT
RS-485

HasHaueHune nopToB BBOAA-BbIBOAA ONMCaHO B pasgenax «Cunosble n cur-
HanbHble Uenn BY».

NHpopmaums o KOHpUrypupoBaHum NopToB JaHa B pasgernax:
* «MeHto napameTpoB: «daTymkn»
e  «MeHwo «Bxoabi»
* «MeHto napameTpoB: «Bbixodbl».

NHdopmaums o cnocobax NoaknoyeHns K noptam npuBeneHa B:
o «[MPUNTOXEHWE 4.1: MNMpumep cxembl nogkntoveHns «fmgpomatunk-102»
o «[MPUNOXEHMWUE 5: CtpykTypa BHYTpeHHUX Lenen «mgpomaTtnk-102».

2.11.8.1.BcTpoeHHan 3awmTa CUrHasibHbIX Leneu

[na obecneyeHna HageXHOro (PyHKUMOHMPOBAHNS B CIIOXHbIX "NMoneBbiX" yCcrnoBusix, 6Grnoku
MapomMaTuK OCHAaLLEHbl MOLLHBIMU LIENAMU 3aLUNUTbl A9 BCEX CUMHAmNbHbIX BXO4OB M BbIXOAOB, U
He TpebyeT NPUMEHEHUS LOMONMHUTENBHbLIX BHELLHMX 3aLUUTHBIX YCTPOWUCTB B CUrHAmNbHbIX LiENsX.

[na 3aWmTbl CUrHasnbHbIX Lenen OT OonacHbIX BHELUHUX BO3LENCTBUA PasfUYHbIX HanpsKe-
HWUW, SHEPrMn, N YacTOTHOrO CnekTpa, B 6rnoke nNpuMeHsieTcsl, KOMbMHMPOBaHHAas cxema 3alUuThbl
BKNtoYatoLasa B cebsa camoBOCCTaHaBNMBaloLWMeCs nNpegoxpaHnTenn, BapuCTOpHbIE orpaHuyuTe-
NN HanpskeHus, ObICTPOOENCTBYIOLNE TPaH3UIbl, NPOXOAHbIE KOHAEHCATOPbI, a AN 3aluTbl
nHUn RS-485, [ONONMHUTENBHO YCTAHOBIEH ra3oBbl paspagHUK BbICOKOW MOLLHOCTU. [ns euwle
bonee HagexHoOW 3almThbl, ANCKPETHbIE MNOPThI, aHanoroBble NOpThl U NopT RS-485, ranbBaHnye-
CKM M30MMpoBaHbl OT MnaTtbl NpoLeccopa, OT CUIoBOW YacTn 6noka v apyr oT gpyra.

BctpoeHHbin B 6nok UM 24VDC nmeet 3awmty oT K3 Ha BbiIxOo4e peann3oBaHHyH B Buae
CaMOBOCCTaHaBIMBaOLLErocqa npegoxpaHuTens.

[laHHOe TexHW4eckoe pelleHne NO3BOSIUMO MOSMTHOCTBIO UCKITIOYUTL M3 NPaKTUKK CryyYaun Bbl-
Xo[a U3 CTPOS CUrHanbHbIX Lienen 6noka ynpasneHuns.

2.11.8.2. HasHauyeHMe CUrHanbHbIX Leneu

Bce curHanbHble uenu 6roka BbiBEAEHbI HA OTAENbHbIA ABYXPAOHbLIM KNEMMHUK X1 ¢ npy-
XMHHbIMK KOHTakTamn. B Tabnuue 4 onucaHo HasHadeHue knemm X1. Bce curHanbHble uUenu
HaLEeXHO N30NMPOBaHbl OT CUMOBLIX Lienen Grioka ynpaBfeHusi C NOMOLLbIO OMTPOHOB, pene u
TpaHCcOPMaToOpPOB C N30NMPOBAHHBIMU CEKLUMAMM OOMOTOK M MMEKT HanpsXXeHus npobosi n3o-
naunm He meHee 1500B.

CurHanbHble Lenu obpasytoT Ha HECKOMbKO M30NMPOBaHHbIX Fpynmn.

Ecnn gns nutaHms aTnx rpynn MCnonb3oBaTb OOWH, TO OHM OMATb OKaXYyTCs raribBaHN4ECKM
CBSA3aHbl M Ha 3TO HY)XHO obpalLaTb BHUMaHWE NpU NPOEKTUPOBAHNN.

[ns 6onee NONHOro NOHMMaHUS CTPYKTYPbI U CXeMOTEXHUKU BXOAOB U BbixoaoB BY, pe-
komeHayeTtcsa o3Hakomutcsa ¢ «MPUJTOXEHUE 5: CtpykTypa BHYTpeHHuUX uenen MNmapomartuk-
102».

2.11.8.3. Harpy3o4Hasa cnoCoGHOCTb U pecypC KOHTaKTOB pere
B BY «'mapomatunky», NPMMEHSIIOTCS BbICOKOKAQYECTBEHHbIE CUrHarnbHble perne, ¢ NO3004YeHHbIMU, ce-
pebpsaHo-nannaguesbiMn KoHTakTamn (AgPd), koTopble obecneunBaloT YCTONYMBYHO KOMMYTaALMIO CUTHa-
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nos noctosaHHoro Toka ot 0,01mA npn 10mV, go 1A npu 24V. Pecypc npu Takux Harpy3skax npesbiwaet 500
000 umknoB NeEpPEKITIYEHMS.

Pecypc gaHHoro Tuna pene npu pe3vcTMBHOW Harpy3ke Ha nepeMeHHOM Toke (Tun Harpysku AC-1, no
ctaHgapty MOK IEC 947, coctaBnsietr 200 000 uuknoB nepekntoveHust, npu HanpshkeHnn 120VAC un Toke
8o 0,5A).

MpenenbHoe KOMMYTUPYEMOE HamnpsikeHWE MepeMeHHOro Toka cocTtaensaeT 250VAC, npu Toke 00
0,5A (tTun Harpy3kn AC-1).

BHUMAHUE! B cny4yae Mcnonb3oBaHMA KOHTaKTOB perie ANl KOMMyTauuuM nepemMeHHOro Ha-
npsxeHna 220B, B uenu ynpaBneHWA Harpy3kom perie Heob6xoAuMoO ycCTaHaBNMBaTb NNaBKue
npenoxpaHUTenu Ha TOK He 6onee 1A. OT0 3aWNTUT KNEMMHUK W KOHTaKTbl perne npuv BO3HUKHOBEHUN
K3 B ux uenax. Ecnu cxema nogkntodeHnsa Harpy3ok no3BomseT, TO ANg 3alimTbl BCeX Tpex pene gonycka-
eTCsl NPUMEHATb OAWNH NPeaoXpaHUTENb.

Cnepyet yunTbiBaTth, YTO Npy paboTe Ha MHAYKTMBHYIO Harpy3Ky Ha nepemMeHHOM TOoKe (MarnoMOLLHble
KOHTaKTOpbI, TMN Harpy3kn AC-14,no ctrangapty M3K IEC 947), Harpy3odyHasa cnoCOBHOCTbL KOHTAKTOB CHU-
»aeTcs npMMepHo B 3 pasa, a pecypc, B 3aBMCUMOCTM OT TOKOB KOMMYTaUUM MOXeT cHuxatbca B 20..50
pa3. Bbi3BaHO 3TO MOBbILWEHHLIM TOKOM B MOMEHT BKIIHOYEHUS, MOKa MarHWTHas cucTema KOHTakTopa
Pa30OMKHYTa, Y BbICOKOBOSBTHLIM MHOYKTUBHbLIM BbIOPOCOM, B MOMEHT BbIKITIOYEHUS KOHTaKTOpa.

Jlamnbl HakanueaHua (Tvn Harpy3ku AC-5b, no ctangapty M3K IEC 947) Tak e MOHWXalT Harpy-
304HYI0 cnocobHoCTb B 3 pasa, a pecypc B 4 pasa. Bbi3aBaHO 3TO BbICOKMMUW Ha4yanbHbIMK TOKamMu, 4O MO-
MeHTa nporpesa cnupanm.

Bce gaHHble nNpvBeaeHbl ANS BKIKYEHUSA HArpy3ku HOpMarbHO-pa3oMKHYTbIM koHTakTom (NO). Ha-
rpy3ovHas cnocobHoCTb perne ans HopmarbHo-3aMkHyToro koHTakta (NC) meHblue, T.K. ans NC pabotaer
TONBbKO NPYXWHHBIN MPUXUM KOHTaKTOB, W CUMa nog)atus KOHTakToB Hebonblwasd. Torga kak gnsa NO KoH-
TakTa cuna npwkuma 3ameTHO Gonblue, 3a CHET YCUNNS INEKTPOMArH1Ta KaTyLKn pene.

T.K. BONbLWIMHCTBO MarorabapuTHbIX KOHTaKTOpPOB, C KaTywkon Ha 220VAC MMelT TOK KaTyLlK/ B
npegenax 50mA, To 1 pecypc pene Byget BNonHe 4OCTATOYHbIM, AN GONbLUMHCTBA NPaKTUYECKUX npume-
HeHu. Ecnn yacTtota cpabaTtbiBaHMs KOHTAKTOB pene npegnonaraetcs 60nbLION, a Harpy>XeHHOCTb rpynnbl
KOHTaKTOB Bbicokasi, 6bonee 200mA, npu 220VAC, To And yBenu4yeHust pecypca UCMorb3yrTcs NPOMeXy-
TOYHble pene. Tak xe MOXHO peKkOMeHAOBaTb MCMONb30BaTb BECKOHTAKTHbIE TBEPOOTENbHbIE KOHTAKTOPbI,
yrnpaBneHve Taknmu, Aaxe caMmbiMU MOLLHbIMW, KOHTaKTOpaMn, BO3MOXHO C MOMOLLbIO CNabOTOYHbIX HU3-
KOBOSbTHbIX CUrHANOB.

Tabnuuya 4: KnemmHuk X1 - yeneu ynpaesieHusi u cueHanusayuu
Knem-
. HasBaHue DYyHKUMA OnucaHue
BctpoeHHbin UM24B curHanbHbiX Lenen (ranbBaHUYECKU M30/TMPOBaHHbIi)
A1 O6wmn 24B - [lnTaHme QONONHUTENbHbIX OATYN- VCTOYHMK NUTaHnA nmeeT HanpaxeHne 24B un
KOB. BbICOKOBOJIbTHYIO rafibBaHNYECKYIO U30NALMIO
A2 O6wMit 24B OT CUIIOBbIX Lenei BY.
- BosbyxaeHue Toka, B Lensax Toko- | M3onAuma paccumTaHa Ha HanpsaeHue He
A3 O6LMit 24B BOro BbIxoAa v (Mnn) TOKOBOro BXO- Huxe 1500B.
na. UM nuTaeT ranbBaHMYECKU N30IMPOBaHHbIE
nopTbl BBOAa-BbiBOAa 6/10Ka,
A4 O6wwin 24B - MUTaHWM Leneii OUCKPETHBIX BXO- Ero MOXHO MCMONb30BaTh AJS1A BO36YKAEHNA
0OB. TOKa B CUTHasbHbIX LienAax 1 6noka ynpasneHnsa
B1 +24B kaHan 1.1 (BMCKpeTHbIE M TOKOBbLIE BXOAbI 1 BbIXOAbI
6noka). Tak >e OH MOXET NUTaTb MasioMOLL-
B2 +24B kanan 1.2 Hble JaTYMKN NoAKoYaeMble K 6/10KY.
Mpu npumeHeHUn faTYMKOB CO CBETOANOA-
HbIMM LUPPOBLIMU UHAUKATOPAMU, 1A NX
B3 +24B kanan 2.1 NUTaHWA NyYle NpUMEeHATbL BHeWHnA UM24B
T.K. MOLLHOCTW BCTPOEHHOro UM MoXeT He
B4 +24B kaHan 2.2 XBaTUTb.
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Tabnuuya 4: KnemmHuk X1 - yeneu ynpaesieHusi u cueHanusayuu
K:neam- HasBaHue DYHKLUMA OnucaHue
Bxopbl Lenen ynpaBieHUA U KOHTPONA (raibBaHN4eCKU U30JIMPOBaHHbIE)
A5 Bx.ananor. TokoBbin BXxog 0-20MA, ona opraHu- anbBaHNYECKM N30/TMPOBAHHbLIN aHaNoroBbIN
0-20mA 3aumn OUCTaHLMOHHOro ynpasneHusa BXon On1Aa HapexxHoro Y nopadven Hacoca oT
Bx.A1 no TokoBowu netne 4-20mA (BHe BHELLHEero KoHTponnepa.
3aBMCUMOCTU OT Bblbopa anroputma | [lpu ucnonszoBaHny Bxoaa Asd céopa nHe. ¢
ynpasneHus) faryukos u nepenayu eé no Modbus, nameps-
eMbiii ananas3oH Tokos 0-20MA
A6 Bx.ananor. TokoBbIn Bxog 0-20MA, ona noa- 3awuTa OT neperpysku Ha BbIXoAe no gasne-
0-20mA K/loYeHVA paaTyMKa aaBJieHUA Ha HUIO Ha BbIXO4e Hacoca, a Tak e aBTomaTu-
Bx.A2 BbIxofe Hacoca (C BbIxogom 4-20 YyeckKasn KoppeKuuA [03MpoBaHUA Npu n3MeHe-
MA) HUAX JaBfieHUA Ha BbIXo4e.
lMpu ncnons3oBaHun Bxo[a 4118 céopa nHp. ¢
Aarymnkos m nepegaym eé no Modbus, usmeps-
embiii ananas3oH Tokos 0-20mA
A7 Bx.ananor. TokoBbin Bxoa 0-20MA, ona noa- Bo3MOXXHO aBTOMaTMYeCKOE OTKIIHOYEHME Ha-
0-20mA KMoYeHVA aaTyuka nsmepurena coca no 3agaHHoOMYy YPOBHIO peareHTa.
Bx.A3 YPOBHA peareHTa (C BbIxogom 4-20 lMpu ncnons3oBaHun Bxo[a A1 céopa nHp. ¢
MA), B 6aKe nuTatoLemM Hacoc paryaukoB mn nepegayv eé no Modbus, nameps-
embii ananas3oH Tokos 0-20MA
A8 Bx.aHanor. MHorocgyHKUMOHaNbHbI TOKOBbIN MoxeT 6bITb NpounTaH no RS-485 HapasHe ¢
0-20mA BxoAa 0-20MA, curHan ¢ Hero uc- Opyrmmu noptamu.
Bx.A4 nonb3yeTtca 6710koM B 3aBucuMocTu | [lpu ncrnons3oBaHmy Bxoga AN c6opa nHg. ¢
OT BbIOpaHHOro anroputma pa6o- Aarymkos m nepegaym eé no Modbus, nusmeps-
Tbl 6710Ka N1 BBEAEHHbIX HAaCTpoO- embIvi ananas3oH TokoB 0-20MA
eK. Ha TekyLwmin MOMEHT BO3MOXXHO
nookKtoYeHEe CneayoWwmx gatym-
KOB:
- DaTuuka pH, ona pexwuma MNAQ-
perynaropa;
- AlaTunka pacxopaa, onqa pexxuma
MNP (nponopunoHanbHOro Ao3unpo-
BaHWA);
- JaTumMka Temnepartypbl, Korga
Heob6xoanMO OCyLLeCTBNATL NoA-
Oep>XaHne TemnepaTtypbl peareHTa,
BCTPOEHHbIMK B 'MapomaTtuvk npo-
rpamMHbIM MOAy/1IeM «Perynatop Tem-
nepartypbl», UNV ANA KOHTPONA ne-
perpesa 3[.
Wnwn npocTo, AnA 3amepa Temnepa-
TYpbl BHE 6/10Ka BbIHOCHBIM JaT4YM-
KOM.
- Bxoa 3apgaTtuuk o6bémMa Ao3bl,
onAa anropytma paboTsl «[Jo3a», ¢
ynpasneHvem no 4-20mA
B5 Bx.01 «MYCK» Bxon Y, komaHpoa «MYCK» un OTn KOMaHAbl yrpaBfieHnA «C NOAXBATOM>», min
«CTOIlM» posupoBaHuWA, onAa ynpas- nnvTenbHocTb 50 mc.
JNIeHVA BO3MOXXHO M1CMOb30BaHne Llenb ynpaBneHna 3ambikaeTca Ha «O6Lwnin
CYXNX KOHTaKTOB W/N BbIXO4 TUna OVCKpeTHbIX Bxoaos» X1:B11. [1nAa Bo3by>xae-
OK, KOHTponnepa ynpaeneHva nim 1A cuUrHana B uenb ynpasneHna Heob6xoaumo
KHOMOK BHELLUHEro nocTa ynpasJse- BKJTOUNTb BCTPOEHHbIN UMK
HUA. BHewHun UM 24B

— 43 —



http://hmatic.ru
mailto:hmatic@ya.ru

IIosiHasa

TEXIOOOepPXKa

Ha canure

I'mopoMaTuxk.Pd u

o email: hmatic@ya.ru

Tabnuuya 4: KnemmHuk X1 - yeneu ynpaesieHusi u cueHanusayuu

Knem-
ma

HasBaHue

DYHKLUMA

OnucaHue

B6

Bx.02 «CTOl»

B7

Bx.03 P< 3KM
(Pmin)

B8

Bx.[04 P>0KM
(Pmax)

Bxopobl ona curHanos ot KM, anAa
3aWwmTbl Hacoca U rmapoCcUCTEMbI OT
aBapumHOro 60MbLIOr0 MM HU3KOro
naBneHnsa

Bxop moxkeT 6bITb HACTPOEH Kak Ha lMyck 3/,
NPWY CHUXXEHUW [aBNEHNA, TaK U HA aBapUNHbIN
ocTaHoB J[]

B9

Bx.15 Wmn. Bxof,

MHOroyHKUMOHaNbHbIA BXOL,

MoapobHee 0 ero NCnonb3oBaHUN B pasgene
«[MporpamupoBaHue napameTpos» 1 B [puso-
XeHun 2, napameTp «MnynbCHbIN BXOA» U
OM06.01

B10

Bx.[16

Bxop MNMAY3A
Bxopn nopksoveHna nmn.pacxono-
mepa

Vcnonb3yeTcA ona CMHXpOHU3aumn 3anycka
[031poBaHuA ¢ paboTon Opyroro TeXHONIOoru-
4eckoro o6opyaoBaHuA

WY ANnA NoAKMYEHNA UMMYNbCHOrO pacxoao-
Mepa O1A opraHM3auumn nponopLUmMoHanbHOro
[031pOBaHVA Ha NOTOKe.

Ecnn [16 ckoHMryprpoBaH Kak BXof CuHana
«naysa», TO:

- Mpu Hannuuu curHana Ha Bxope (uenb 3a-
MKHYyTa) AO3MpOBaHue paspelleHo, npu
OCYTCTBMW, A03MpOBaHMe NpuocTaHaB/u-
BaeTCA 1 Ha avcnnee 3aropaetcaA curHan «[la-
y3a».

-NMpuem komaHpapb! MYCK He 3aBUCUT OT co-
cTOoAHMA curHana Ha A6. Ecnn komaHpa nyck
npviwna, a [16 61okupyeT Havano fo3vposa-
HUA, To komaHga MYCK 6yneT 6710KOM NpuHA-
Ta, HO [O3MPOBaHME HAYHETCA NLWb TOraa,
Korga coctoAaHue [16 He ByaeT aToMy nNpenAT-
CTBOBaATb.

HacTtporiku Bxona cM.OM06.05 n 3M06.05a

B11

Bx.O7 OXI

Bxog curHana ABapMVIHOFO OoCTaHoBa
Bxopg curHana oxxugaHuA oTKpbITUA
KnanaHoB

HacTtpowku Bxoga cmM.OM06.05b

PaHee Bxoa ucnosnb3oBasncA Kak BXop, Aat-
YMKa 4acToTbl XOA0B MJyHXXepa . PekomeH-
AyeTCA UCNOoNb30BaTb BUPTyasibHbIA AaTUnK
X0A0B NMNyHXXepa BCTPOEHHbIN B BY

B12

O6wwun Bx. A1-07

O6wan Knemma BCex ANCKPETHbIX
BXOO0B

JonyckaeTtcAa 06beanHATL C Lenamm cpasy
HECKONbKNX BXOOHbIX 4aTYMKOB, a TaK Xe C
«OBWUMU» NN «NNKOCOBbIMU» Kriemmamu UMM
6noka.

Bbixoabl Lenei curHanusaumm

A9

Pene 1.1 (MK)

MHorodyHKUmMoHansHoe pene P1
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Tabnuuya 4: KnemmHuk X1 - yeneu ynpaesieHusi u cueHanusayuu
Knem-

- HasBaHue DYHKLUMA OnucaHue

A10 Pene 1.2 (HP)

B17 Pene 1.3 (H3) Tonbko B 06LENPOM. B UCMONTHEHUN C UHAEK-
CcoM
«3MKA3C2»

Al Pene 2.2 (MK) MHorodyHKUMOHansHoe pene P2 MoppobHee 0 ero Ncrnonb3oBaHUK B pasaene
«[porpammmpoBaHune napameTpos» 1 B Npu-
noXeHnn 2, napameTp «Pene 2»

A12 Pene 2.3 (HP)

A17 Pene 2.1 (H3) Tonbko B 06LENPOM. B UCMONTHEHUN C UHAEK-
coM
«3MKADC2»

A13 Pene 3.2 (MK) Pene koHTpona P3 CpabatbiBaeT cpasy nocne nogayv NUTaHuA Ha
610K, pa3MbikaeTcA Npy NPonagaHumM NUTaHuA,
asapuv BY vnm 3[4, n npu apyrux Hencnpas-

A4 Pene 3.3 (H3) HOCTAX, 6NTOKMPYIOLLMX NMPOLECC A031POBaHNA

A15 Pene 3.1 (HP)

B13 -1 (4-20mA) / BbI- MHOroyHKUMOHANBHBIA TOKOBbLIN MoppobHee 0 ero ncnonbL3oBaHUKM B paspene

xop, BbIXO[, «[porpamnpoBaHue napameTpos» 1 B lNpuno-
XeHun 2, napameTp «Bbixod 4-20MA».
TOKOBBIN BbIXOA NACCUBHOrO TMNa U ANA BO3-
6y>XOEHNA curHana B TOKOBOW NeTie Heobxo-

Bi4 +1 (4-20mA) / Bbl- AMMO BKJTHOYUTb, MOCNe[0BaTEeNbHO C TOKOBbIM

xon BbIXO0M, BHELUHUA U BCTPOEHHbIN B 6/10K
WM 24B.
Mopt RS-485

A16 RS-485 nuHuAa A JlvHna A nopta RS-485 MopT RS-485 ranbBaHN4eckn N30nnMpoBaH 1 He
TpebyeT BHeLHero NUTaHunA, Ha nnare ycra-
HoBneH TEPMUHATOP MOPTA, 120 Om, Ko-

B15 RS-485 GND SkpaH nopTa TOPbIA MOXXHO 3afeNCTBOBaTb C MOMOLLbIO

MUKponepeKnoyaTena
B16 RS-485 nuHna B JNnHna B nopta RS-485
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2.11.9.Pexxnmbl ynpasneHusa

+  «Py4yHoe ynpaBneHue» (PY) -npmn KOTOpOM BeENMYMHa nogayvm Hacoca, 06 béM 403Mpo-
BaHWA UMM yCcTaBKa perynmpyemoro napameTpa 3agatoTcA onepaTtopoM CO BCTPOEHHOMN
naHenu ynpasneHna 6510Ka;

+  «[uctaHunoHHoe ynpassieHue» (AY) -npu KOTOPOM BeNMYMHA Nogayn Hacoca, 06 bEM
[03MPOBaHUA, yCTaBka perynmpyemMoro napameTrpa 3agarorca , komaHapl [Nyck n Cton
[03MPOBaHUA, a Tak XXe KOHTPOJIb 32 COCTOAHMEM 610Ka OCYLLECTBATCA:

* no nocneposatenibHoMy MHTepdency RS-485 (npotokon MODBUS RTU32);
*  C NomoLubio TokoBou netnu 4..20 MA 1 OUCKPETHbLIX CUrHasOoB.

*  Pexxumbl ynpaBneHua, 4OCTYNHOCTb KHOMOK, IMyck n CTon, a Tak »ke npasa [ocTyna K
ynpaBneHUo N USMEHEHWNIO HACTPOEK MOryT 6biTb TMOKO HACTPOEHb! U pa3rpaHNYeHbl
C NOMOLLbI0 DYHKLMI KOHUIrypaumm u oByx YPOBHEBOIo NaposiA AocTyna.

« CwurHanusauma o BblIbpaHOM pexxume ynpasrieHnA MOXET ObITb BbiBeAeHa Ha pene P1
unn P2, a Tak Xke gocTynHa 4yepes peructpbl Modbus.

*  Pexumbl paboTbl BY33
Mpwn nto6om BbIGpaHHOM anroputme paboTbl 6roka AOCTYMNHbI cneayowmne pexumsl paboThbl:
* «Py4yHoe ynpaBneHue ¢ naHenu oneparopa»
*  «[ucTtaHUMOHHOE yrnpaBrneHue»

B pexume «Py4yHoe ynpaBneHue ¢ naHenu onepartopa» (Pexum «PY» unu npocto «Pyu-
HOe ynpasneHue») nogadya arperata 3agaétca kHonkamum «lnoc» n «Munyc» ¢ naHenu bBY. N3me-
HeHWe 3Ha4YyeHus Nogaym Hacoca BO3MOXHO OT 1%34 o «MakcumarnbHon nogaym»3s. MNyck n octa-
HOB A03MpOBaHNA kHonkamm «lyck» n «Ctony.

B pexume «AuctaHumoHHoe ynpaBneHue» (Pexum «[1Y») nogaya arperata 3agaércs Be-
NNYMHOWN BXOAHOrO curHana. B kadecTBe BXOOHOro curHana AMCTAHUMOHHOMO ynpaBreHus uc-
Nnonb3ylTCcs aHanorosble curHanbl 4...20 MA, nnun undgposon nHtepdgenc RS-485.

OGpaTtnTe BHUMaHUe Ha TO, 4YTO onpoc peructpoB Modbus BO3MOXeH36 npu nL6OM
BbIOpaHHOM pexume paboTbl Groka.

32 OnucaHWe perncTpoB Ans akTyanbHo Bepcumn npomekuy O Grnoka ynpasneHys 4OCTYMNHO MO CChINKE B HUXKHEN YacTu cTpa-
HW4kM npubopa B NHTepHeTe: http://hmatic.ru/market/2/

33 NoppobHee o0 pexxumax paboTbl B pasgene 3: «Vcnonb3oBaHue bnoka yrnpasBneHuA»

34 U3meHeHMe nogaym npoun3BoanNTCA nyTem yBeJindieHnAa niin yMmeHbLleHNnA 3Ha4eHnAa nogaydum «Q» B egUHN-
yax [ﬂ/"l], a NMpPoLeHTbl BbIYUCJTAKOTCA KaK BCrioMmoraresibHaA BeJINYnHa.

35 He 3aBUCMMO OT 3a4aHHOM BepXHelr rpaHnLbl, MHBEPTOP OrPaHNYuUT YacTOTY Ha BbIXOAe 3HaveHuem 55Mu, T.4. B
HEKOTOPbIX Cy4anX, NPY HA3KOM 3Ha4YeHUN 06 beMHOro KoadumumeHTa nogaym Hacoca, HeKOTopble HacoCHbIe ar-
peratbl MOTYT He JocTuUraTb 3HadyeHnA nogayn B 120%, BBMAOY prandeckux orpaHndeHnin. B «Py4yHom pexxume»
yrnpaBfieHUA MOXHO NMPOBEPUTbL peasibHYI0 BEPXHIOK rpaHuLy nogadv AnA KOHKPEeTHOro ak3emniapa HaCoCHOro
arperaTta. YBenuumsana 3HavyeHue nogayu, ONTM MakCUMasibHOro, Ha KOTOPO POCT NpoueHTa nogayn npekpaTut-
cA. 3Ta undpa n 6yneT hakTMYECKON NpenesibHON BeNNYMHON nogayun oA AaHHOro HaCOCHOro arperaTa

36 [Mpun ycnosuu, 4To 6510K OcHaweH moaynem RS—485, T.e. uMeeT ucnonHeHve 3 nnm Bbilwe
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2.12.Anroputmbl pa6oTtbl BY

BY comepxut B cebe Heckonbko Hambonee BocTpeboBaHHbIX anropuTMoB paboTbl. JTO Cy-
LLIECTBEHHO ynpoLlaeT npouecc co3gaHnsa n otnagku CY HaCOCHOW yCTaHOBKOW, CHUXXAET BEPOAT-
HOCTb OLLUMOOK, COKpaLLaeT BPeEMS NPOEKTUPOBAHUSI.

Bbibop anroputma pabotbl 6rioka Npon3BoANTCA NpU HacTponke Gnoka.

B 6nok BCTpoeHbI criegytowmne anroputmbl padboTbl:

* [o3npoBaHue—BbICOKOTOMHOE MOAAEepXaHWe 3aJaHHOW nogayuM Hacoca (3agaHue
nogaym no 4..20 mA, RS—485 nnn ¢ naHenu npmnbopa);

* NnA-perynatop ¢ OC —I1NO-perynupoBaHue nogadm Hacoca ¢ OC oT gatyuka pe-
rynupyemoro napametpa no Tokoson netne 4..20 mMA (3agaHue yctasku no 4..20 mA, RS-
485 nnu ¢ naHenn npubopa);

* MM-perynaTtop3” ¢ OC —mHoronosuumnoHHoe (MI1) perynpoBaHue nogayun Hacoca ¢
OC ot gatuuka no TokoBon netne 4..20 mA (3agaHue yctasku no 4..20 mA, RS—485 nnu ¢
naHenu npudopa);

* [lponopumoHanbHoe posupoBaHue (MPL) —perynupoBaHMe nogaym Hacoca npo-
MOpUUOHasIbHO cuaHasy pacxodoMepa Ha NMOTOKe. YCTaBka MponopumMM CMeLLnBaHUS pea-
reHTa C OCHOBHbIM NMPOAYKTOM 3a4aeTcsa € naHenu npubopa ninm ¢ NnoMOoLL b0 TOKOBOMO CUr-
Hanas38 4..20 MA. lNogaya Hacoca 3aBUCUT OT 3aZlaHHOM NPONOPLMUN CMELLUNBAHUA N OT CUr-
Hana pacxogomepa Ha NoToKe OCHOBHOMO MPOAYKTa.

* [losza—aBTOMaTMyeckoe A03MpoBaHWE 3adaHHOro OobbEéMa C 3aJaHHOM NpPou3BOAU-
TENbHOCTLIO. YCTaBKa [03bl peareHTa 3agaetca ¢ naHenu npubopa unm ¢ NOMOLLbI TOKO-
Boro curHana 4..20 MA, Hanpumep, om dam4yuka yposHemepa 8 bake OCHOBHOIO NpoayKTa.

Hwxe naHo nogpobHoe onncaHue nepeYmcrneHHbIX anropuTtMoB paboThbl

2.12.1. Anroputm «[lo3upoBaHue»

[o3npoBaHue —a3T0 Hanbonee 4acTo M LUMPOKO MCMOMb3yeMblin anropntm pabotel BY. Ero
npUMeHeHne No3BOSISIET OOCTMYb BbICOKOW TOYHOCTW OO3MPOBaHUS peareHTa 6e3 uncnonb3oBa-
HUSA KaKMX-Nnbo HaBeCHbIX AAaTYMKOB oOpaTHOM cBA3U. KOHTPOMb 3a 4aCcTOTOM XO4OB MyHXe-
pa ocyuiecTBnsieTca bnarogapsi BCTPOEHHOMY B GMOK «8upmyasnbHOMYy dam4yuKy X0008 MilyHXe-
pa». Tak Xe 3TOT anropuTM UCMNOMb3yeTCA B KayecTBe BCroMoraTenbHOro 6noka Bcemu octarnb-
HbIMK anropuTMamu paboTbl BY. B ocHOBe anroputmMa nexut marematnyeckas Modenb Hacoca,
yunTbiBaKOLLAs OCHOBHblE MpOTEKalLWmMe B HEM rmapoMexaHuyeckme npouecchbl. TOYHOCTb 03K-
pPOBaHMA 3aBUCUT NPaBUNbHOCTU BBEAEHHbIX KO3 dMUMEHTOB3® KannbpoBKM Hacoca U napameT-
poB rugpocuctemsbl. [pn HeoBXo4MMOCTU, U B COOTBETCTBMM C BBELAEHHbIMW HacTponkam BY,
3TOT anropuMT™M cnocobeH yunTbiBaTb COCTOSIHME PasfMyHbIX BCMIOMOraTenbHbIX gaT4ymMkoB. Hanpu-
Mep, AaTyuK AaBneHus Ha Bbixoge Hacoca, KM npeBbilleHNS N NOHWMXKEHUS AaBNEHUS, OaTYNKK
YPOBHS U T.A4.

OpHoBpemeHHO BY MOXeT BbicTynaTtb B kadecTBe MHpOpMaLNoHHOro xaba. K Hemy MOXHO
NOAKITOYUTL SOMOMHUTENBHbIE JATYUKM C TOKOBBIM BbIXOAOM 4..20 MA, B KonuyecTtee A0 3X LUTYK.
Bcio nHdopmaumio o npouecce A03MPOBAHUA M NOOKITHOYMEHHbIX AaTyMKax MOXHO nepegaBaTh B
cuctemy ACY BepxHero ypoBHS no RS-485.

3agaHne 3HayYeHWs TeKyllel Mnoaayy MOXKET MPOM3BOAMTLCH OT PasnUYHbLIX MCTOYHUKOB
BXOJHOrO curHana:
- C NaHenwu npubopa;
- RS-485;

37 MM-perynatop n MT-perynatop , cioBa CUHOHVUMbI (MHOFOMO3ULIMOHHbIA 1 MHOFOTOYE€YHbIN)

38 B panbHenwem nraHupyeTcA BBECTM DYHKLUMIO 3a0aHNA YCTaBKM NPONOpLUY CMELLVBAHNA Yepes pPermcTpbl
Modbus RTU

39 Cwm. MNpunoxeHue 2 , « MeHto napameTpoB: «Kannbposka», «MeHo napameTpoB: «[ mgpocucremar»
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- no 4..20 mMA ( yepes3 Bx.A1, kneMMHUK «+I» Ha X1:A5 , «-l » Ha «O6w. OV», knemmbl
X1:A1-X1:A4).

2.12.2. Anroputm «MUO-perynatop»

MAO-perynaTop -3TO XOPOLLO M3BECTHLIN U LUMPOKO pacnpoCTpaHEHHbIN TUN perynsatopa ¢
OC.

Ero npumeHeHvne no3BonseT cTpouTb Ha 6asze BY [OCTaTOYHO CNOXHbIE U MOMHOCTLIO
camofgocTaTodHble cuctembl ynpasneHus (CY) ¢ OC. B kayectse gatynkos OC MoryT BbiCTynaTb
AaTtumkm nobbix PU3NYECKNX BESNTMYUH C TOKOBLIM BbixogoM 4..20 MA. Hanpumep gatyumnkm pH nnu
AaTynkn gasneHus. Perynsatop nocTpoeHHbIn Ha 6ase BY ogHOBpeMeHHO MOXET BbICTynaTb B Ka-
YyecTBe MHGOPMALMOHHOIO xaba. K HeMy MOXHO NOAKMYUTL OOMOMHUTENBbHbIE AAaTYMKU C TOKO-
BbIM BbixogoMm 4..20 MA, B KonnyecTee 0 3x WTYK. Bcto nHdopmauuio o npouecce Jo3MpoBaHUSA
N NOAOKITIOMEHHbIX AaTyMKkax MOXHO nepegasatb B cucteMy ACY BepxHero ypoBHsi no RS-485.

Hatunk OC nogkrnitoyaetcs Yepes TOKOBbIM BXxoa «Bx.Ad» («+I» Ha X1:A8, «-I » Ha «O6u,.
0V», knemmbl X1:A1-X1:A4)

3agaHve 3HaveHust TeKyLLEen YyCTaBKM perynaropa MOXeT Npou3BOAMTLCA OT PasfiMyHbIX UC-
TOYHWKOB BXOOHOMO curHana:
- C naHenu npubopa;
- no 4..20 MA ( yepe3 «Bx.A1», «+I» Ha X1:A5 , «-| » Ha «O6w. OV», knemmbl X1:A1-

X1:A4).

MapameTpbl HaCTpPOWKW, OTAEerNbHble AN NPOMOPLMOHANbHOIO, WHTErpupytoLero u
AandpdbepeHumpytoLero 3seHa, No3BonaT rMbKo HacTpamBaTb MPOLECC pPerynmpoBaHns U 4OCTU-
raTb BbICOKOro KadyecTBa nepexogHoro npouecca , ¢ ManbiM nepeperynmpoBaHmemM. A Tak xe Ao-
cTuraTb BbICOKOW TOMHOCTU NoAAep>KaHUSA 3a4aHHOro 3Ha4YeHus napameTpa.

HepoctaTtkoM AgaHHOro perynstopa siBfsieTcs OTHOCUTENbHO CIOXHbIA MPOLEecC HaCTPOUKU
N NHOrd4a AOBOSBbHO 3HaYUTENbHOE BpeMs Heobxoaumoe Ha nogdbop 3HaAYeHUn KOIPULMEHTOB
MAO-perynatopa.

K ocobeHHocTaM peanusaumn anroputma lNMUNL-perynatopa gaHHoro 6noka ynpasneHus
cnegyeT OTHEeCTU Hanuuune KoaduuneHTa KoMneHcaumm 3BeHa YMCTOro 3anasablBaHus B KOHTYype
yrnpaBreHus, a Tak XXe OCOBEHHOCTb peanusauun WHTErpupytollero 3seHa. 3T1o 0bycrnoBneHo
TeM, YTO OO6BLEKTOM perynmpoBaHnst B JAHHOM Ciyyae ABMSeTCa MiyHXePHbIA HacoC C NPUCYLLNMM
eMy 0cobeHHOCTAMM paboTbl U MPUMEHEHUS B pearbHblX CUCTEMAX.

Mpouenypa HacTporkn M napameTpbl HacTpouku MNMUL-perynsatopa npuBeaeHbl B pas-
aene «MeHr napameTtpoB: «[MTU[-perynatop», a Tak xe B NMpunoxeHun 8.11, n NMpunoxeHunn
2.

2.12.3. Anroputm «MIl-perynatop

MHoronosnunoHHsle perynstopbl (MI-perynaTtopbl) NPOCTbl B MOHUMaHUM U HacTPoOnKe W
obecneumBaloT xopollee KayecTBO perynumpoBaHuss B cuctemax ¢ OC gna obbekToB C marnou
WHEPLUMOHHOCTbIO. HacTpauBatoTcs ropasgo Obictpee u npolle Yem wmpoko nasectHole MAL-pe-
rynatopsl. [1poctenwumin MlN-perynatop nmeeT aBa yvyacTtka perynmpoBOYHOM XapaKTepPUCTUKN.

Ero npumeHeHne nos3eonsieT cTpoutb Ha 6a3e BY npocTbie M MOMHOCTLIO ABTOHOMHbIE
cuctembl ynpaenenus ¢ OC. B kavectBe gatumkoB OC MoOryT BbiCTynatb gaTymku nobbix pusm-
YeCKMX BEMUYMH C TOKOBbIM BbiIxoaom 4..20 MA. Hanpumep aatumkm pH nnu gatyvku gaBneHus.
PerynaTtop nocTpoeHHbIn Ha 6a3e BY ogHOBPEMEHHO MOXET BbICTyNaTh B Ka4ecTse MHdopmaum-
OHHOro xaba. K HeMy MOXHO NOAKNIOYUTL AOMOSHUTENbHbIE AATYNKM C TOKOBbIM BbixogoMm 4..20
MA, B KonuyectBe 0 3X WTYK. Bco nHpopmaumio 0 npouecce A03MPOBaHUSA U NOOKITHOYEHHbIX
Aatymkax MOXHO nepegaBatb B cucteMy ACY BepxHero ypoBHsi no RS-485.

Hatunk OC noakntoyaetca yepes TOKoBbIM Bxog «Bx.A4d» («+I» Ha X1:A8, «-I » Ha «O6Lw,.
0V», knemmbl X1:A1-X1:A4)

3agaHve 3HadeHust TeKyLlen yCTaBKu perynaropa MOXeT Npon3BOAUTLCA OT PasfiMyHbIX UC-
TOYHWKOB BXOOHOrO curHana:
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- C naHenu npubopa;

- no 4..20 mA ( 4epe3 «Bx.A1», «+I» Ha X1:A5 , «-| » Ha «O6wW,. OV», knemmbl X1:A1-
X1:A4).

l:fbu)v ML vl MOBTCOOrS X weat b Ovaet 2o ¢

0 X o St o NOalre

+OCCC0

mn

j . .
KIDOMOTD DOry Mpcacr+a 5 X = A0 F’ ez E”'

Paboyas xapakTtepuctuka MI1 perynstopa COCTOUT M3 ABYyX y4acTKOB C 3aJaHHOM NMpPOU3BO-
ANTENBbHOCTBIO.
MepBbI y4acTok nexuT B guanasoHe ot 0% o P1[%], ¢ nogaden Hacoca Q1, a BTopon ne-

XuT B guanasoHe oT P1[%] no P3ag[%], ¢ nogayen Hacoca Q2, roe P3ag40=100%. Ecnwu
Q1>Qmax, To Qmax orpaHnumt Q1 ceepxy®.

NMPUMEP:

Beegem aona npumepa cneayrowmin Habop 3HaYEHNIA:
P1=70% OT P3ap

P2=98% ot Paa,q

Q1=80% nogauym Hacoca

Q2=15% nogayn Hacoca

B atom cniyyae, noka Tekyliee 3HayeHWe perynupyemoro napamerpa Prexwee HaxoguTcsa B
AvanasoHe ot 0% ao 70%, nogadva Hacoca Qrexywee OyaeT paBHa 80% (Q1) oT HOMUHaNLHOM Mo-
Aayn Hacoca. Kak Tonbko Prexywee NpeBbICUT 3HaYeHne 70% (P1),  Qrexywee CTAHET paBHa 15%
(Q2). Korpa 3HayeHue Prekywee CPaBHSETCA UNKU nNpeBbicUT P3aa, aosvposaHue Gyaet npuocTa-
HOBNEHHO. B cnyvae NOHWXeHUSA Prexywee HWXKE 98% (P2), no3vpoBaHve ByaeT aBTOMaTUYECKU

40 P3ap -Bcerpa paseH 100%
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BO306HOBNEHO ¢ nogaden 15% (Q2) go Tex nop, Noka He nocregyeTt komaHga «Cton» mnu noka
Prekywee ONATb HE AOCTUTHET Paanartoe.

B cny4yae, ecnu HasHaunTb 3HayYeHne P2=0%, TO nocne nepBoro AOCTUXEHUA NapaMeTpoM

Prexywee 3HAYEHUSA Paapannoe AanbHeNee [o3MpoBaHWe ByaeT npepBaHo BMMOTb A0 NOCTYNMeHUs
KoMaHgbl «[Tyck».

Mpouenypa HacTpoOMKM U nNapameTpbl HacTpouku MIl-perynatopa npuvBeaeHbl B pas-

aene «MeHto napametpoB: «Ml-perynatop», a Tak e B NpunoxeHuu 8, n NpunoxeHum 2.

2.12.4. Anroputm «lMponopuuoHanbHoe gosunpoBaHue» (MPO)

Pexvm npegHasHavyeH ANA CMeLWMBaHMSA [BYX KOMMOHEHTOB B 3a[aHHOM NPOMnopLuwn.
Mpennonaraetcs, YTO NOTOK KOMMNOHEHTA A M3MEHSAETCS BO BPEMEHW NPOU3BOSTbHBIM 06pa3omM
N n3MepsieTcsl C NOMOLLbIO JaTyuka pacxoga. [1oTok KOMnoHeHTa b 3aBMCUT OT nogayun 4O3u-
POBOYHOro Hacoca. PerynupoBaHve nogayn Hacoca npowusBogutcs 6rokom «lmgpomarumky
NponopLUMOHansHO CUrHany pacxogomepa KoOMMoHeHTa A, U 3aBUCUT OT 3aJaHHOM npornopumm
cMeLunBaHna Anst KOMNoHeHToB A u b.

3agaHve 3HavyeHus NponopuMyM CMEeLUMBaHUS MOXET MPOU3BOAUTLCH OT PasfUYHbIX UC-
TOYHUKOB41:

« C NnaHenun npubopa;

+ N0 4..20 MA ( yepe3 «Bx.A1», «+I» Ha X1:A5 , «-I » Ha «O6w. OV», knemmbl X1:A1-

X1:A4).

[aTtunk pacxoga nogkntoyaeTcs yepes TOKOBbIM Bxod «Bx.Ad» («+I» Ha X1:A8, «-l » Ha
«O6ww. OV», knemmbl X1:A1-X1:A4)

B Tekywen Bepcum MO BcTpoeH anroputm ynpasnenus MNP -nponopunoHaneHoe 4o3u-
poBaHue pearnbHoro BpemeHun. B 6yaywmnx Bepcusix M0O42 6noka 6yaetr gobasneH anroputm
MPO2 —nponopumoHanbHOe LO3MpOBaHMe C UHTErPUPOBaHNEM.

Ecnu npegbsBnaoTca BbicOkMe TpeboBaHUA K CUHXPOHHOCTU M CMEeLUnBaHMA43 NnpoaykTa
U O03MpyeMoro peareHTa, To Heobxogumo ucnonb3oBaTb anroputm [P, a BBOA4 peareHTa
OCYLLIeCTBIATb B NOTOK B Tpyb6onposBoae. MNpn atom Heobxoammo BbibrpaTb O3UMPOBOYHbBIN Ha-
COC C HOMMHarNbHOWN Nogayven, AOCTaTOMHOWN AN OCYyLeCTBEHUA A03UPOBaHNA C He06Xo-
AUMOM nponopunen KOMNOHEHTOB CMECH.

Ecnu pgosnpoBaHue OCyLLECTBASAETCA B €MKOCTb, B KOTOPOW MPOUCXOOUT CMELLUMBaHUE
peareHTa C OpYyroM XWOKOCTbO, TO MOXHO MPOU3BOAUTL OO3MPOBaHME peareHTa HacoCOM OT-
HOCUTENbHO «ManoMoLHbIM». B aTom cnyydae 6nok «l'mapomatuk-102», ¢ anroputmom MNPO2,
N pacxo4oMepoM C UMMYMbCHbIM BbIXO4OM Ha BXxofe 6noka ,no3BOMsOT OCYLLECTBASATbL «acuH-
XPOHHOE» A03MpPOBaHNe peareHTa B eMKoCTb. [logaya B 6ak OCHOBHOMO KOMMOHEHTa Npu 3TOM
MOXET «onepexaTtb» nogadyy A03MPOBOYHOro Hacoca. bnok «lmgpomatunk-102» nogcuymtaet
KONMMYecTBO UMMYNbCOB OT pacxo4oMepa OCHOBHOMO KOMMOHEHTa, n byaet aosuposaTtb pea-
reHT B éMKOCTb [0 TeX Mop, rnoka ero pacye€THasi KOHUEeHTpauns B CMecu He JOCTUTHET Bernu-
YMHbI 3aaHHON YCTaBKW.

Ecnu npun ucnonb3oBaHuu anroputma NPO2 nopaya peareHTa 4O3MPOBOYHbLIM Ha-
cocom OyaeT «ycneBaTb» 3a nofaye OCHOBHOIO KOMMOHEHTa CMecU, TO J03MpOBaHUE
OyaeT oCyLWecTBASATLCA NMPaKTUYEeCKM B CUHXPOHHOM peXxuMme B 3aJaHHOW Nponopumm cMeLumn-
BaHusa. Ecnun nogaya peareHTa AO3MPOBOYHLIM HAacOCOM OyaeT «OoTcTaBaTb» OT nNodayu
OCHOBHOIO KOMMOHEHTa CMecu, TO 403upoBaHMe OyaeT OCyLEeCTBNATbCS HAa MaKCUMarnbHO
BO3MOXHOM OS5 AAaHHOIO HAacOCHOro arperata nogadve. Ecnum npu NPO2 HY>KHO MCKYCCTBEHHO
OrpaHMYUTb MakCUMarnibHYK CKOPOCTb Nojayu peareHTa B CMeCb, Hanpumep, ans ynyd-

41 B panbHenwemM niaHMpyeTcA BBECTU (PYHKLMIO 3a4aHnA yCTaBKy NPONopLmMy CMELLMBAHWA Yepes3 perncTpbl
Modbus RTU

42 O6HoBneHne MO 6noka Bo3mMoXHO ¢ nomolubio USB nporpammaTtopa PICKit3, nponssogutens npegoctaBnaeT
HEX dhannbl npownBku npoueccopa 670Ka U MHCTPYKLUMIO MO nepenporpaMmmmpoBaHuio.

43 [lonoAHNTENBbHO PaBHOMEPHOCTb CMELUMBAHNA peareHTa U OCHOBHOMO KOMMOHEHTa CMECU MOXKHO NOBLICUTL 3a
cyeT oNnTUMMU3aunn KOHCTPYKLM BBOOHOIO yCTpOIZCTBa
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LEeHNA paBHOMEPHOCTN NepemMeLlnBaHnsa Npyu UCNoNb30BaHUN MeLlankun um LMpKynaumoHHO-
ro Hacoca B eMKOCTU, Toraa B «HacTtporkax 6rnoka» (4-a BeTka MeHto «[lapameTpbly») cnegyet
OrpaHMyYnTb MakcuManbHyt nogady Hacoca (OM 04.03).

2.12.4.1.BbI6GOp 3HaA4YEHMU NapameTpoB ANA HaCTPOMUKK 6noka anA an-
roputma NP
[ns pabotbl 6noka nog ynpaeneHnem anroputma NP Heobxoanmo:
Bontn B meHto «MapameTpbl 6riokay;

1. B BeTke MeH «HacTporka 6rnoka» BblOpaTb anroputm paboTtsl «[MponopunoHarns-
Hoe fo3upoBaHue» (OM 04.01);

2. B cnegytowem akpaHe meHio (OM 04.01a), nepebopom crnmcka*4, ¢ MOMOLLbIO KHO-
MoK «+» 1 «—», BblIbpaTb «3HameHaTenb NPonopLUun O3NPOBaHMAY;

3. Ecnn pgna 3agaHus npornopuuM CMeLIMBaHWA MUCMOMb3yeTCs TOKOBbIM  CUrHarn
4-20MA, TO B 9KpaHe MeH Bblbopa UCTOYHMKA CUrHana AMCTAHUWOHHOIO ynpaBneHus
(OM 04.06) BbIOpaTb U3 cnucka 3HavYeHne napametpa «4-20MAv;

4. B Betke MeHw «[latumku» B aKkpaHe MmeHio «Pacxogomep» (OM 05.11) BbibpaTb
3HavyeHue napameTtpa «[logknioyeHy», a Ha cneayowem akpaHe (OM 05.12) 3agaTb 3Ha-
YyeHune*® pacxoga OCHOBHOMO KOMMOHEHTa cmecu, B [M3/4], npu 20MA Ha BbIXoae pacxo-
aomepa;

5. B Betke meHio napameTtpoB «Kanunbposka», Heobxo4Mmo BBECTU BCe NapaMeTpbl
NCNONb3yemMoro 403MpPOBOYHOIO Hacoca

2.12.4.2. MopenupoBaHue pa6oTtbl anroputma P/ ¢ BbiIGpaHHbIMU 3Ha-
YeHUAMMU napameTpoB

Tak kak B pexume NP, Heobxoanmo cornacoBaTb BEMUYMHBI  CPa3dy HECKONbKUX NapamMmeT-
poOB, TO ANs1 NPOBEPKN KOPPEKTHOCTM UX 3a4aHNSs MOXXHO BOCMOSb30BaTbCs HeGonbLIOn Tabnuuen
B doopmaTte Excel u B popmate Number, nogrotoBrneHHON Npon3soanTenem.

®ann Tabnuubl MOXHO ckayaTb Ha canTe, Ha CTpaHu4yke Brioka ynpasneHus unm 3anpocuTs y
npoun3soanTeNs No dNeKTPOHHOW noyTe.

MockonbKy dopmaTt Tabnuy, sSBASEeTCs OTKPbITbIM M CAMOAOKYMEHTUPYEMbIM, TO farnee npu-
Be,eHO MMHMMarnbHOE OnucaHue.

[na ucnonb3oBaHUA gaHHON Tabnuubl HEOBXOAMMO 3apaHee BbISICHUTb 3HAYEHWE HECKOSb-
KNX BENUYNH:

1. HomuHanbHas nogayy Hacoca (no nacnopry), n/y;

2. UWkany gatynka pacxoga KOMMoHeHTa A (T.e. BbIACHUTb, KakoMy 3Ha4yeHuto pacxoga [m3/

4] cootBeTcTBYeT curHan 20MA Ha BbIxode pacxogomMepa);

3. lponopumns cmelwmnBaHUs, OPUEHTUPOBOYHOE 3HAYEHUE, C TOYHOCTBIO 4O nopsaka

[Ona 6onee nomHOro MoAenMpoBaHUSA YMNpaBfeHMs MOXHO BBOAUTb YCTaBka nponopumu
CMeLUMBaHNA N pacxo OCHOBHOMO «KOMMOHEHTa A» CMecH, B BUAE TOKOBbIX CUTHANoB B MA.

Llenbto TabnuyHoro aHanmsa aensietca noabop KOPPEKTHOro 3HaveHus napbl «Hucnutene» u
«3HameHaTenby» AONa  3aJaHHOM «MNponopuumn cMelumBaHusa». [Npyu KOTOPOM OUCKPETHOCTL Lara
perynmpoBaHna nogadn Hacoca siBrsieTcsl HebOobLOWN BENIMYMHOM, @ BblMUCIIEHHAs Nogadva Haco-
ca He npeBblwaeT HOMUHAsbHY MO NacnopTy HACOCHOrO arperara.

Tabnuua cywectsyeT B AByx Bepcusax. Ansa Excel (OC Windows n OC Mac X) n B Bepcum
ana Numbers (ans Mac OS X u iPhone i0S). Bepcua ana Mac u iPhone npegnaraet 6onbLie
cepBuca, UMeeT LBETOBYHO CUTHanNU3auuio rpaHuL, nogayun, U no3BONsSeT MCNoNb3oBaTb BbIGOP
3Ha4YeHUn 13 cnmcka.

44 B cnncke OOCTYNHbI cneayolme 3Ha4eHna 3HaMmeHaTena nponopumm cmewmsanuva: 0,001; 0,01; 0,1; 1; 10; 100;
1000; 10000.

45 [Inanas3oH 3HadYeHnn ona aToro napameTpa: oT 0,001 m3/4 oo 9999,999 m3/u.
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2.12.5. Anroputm «Jlo3a»

OTOT anropnTM NO3BONSIET OPraHM3oBaTb aBTOMaTNYeCcKoe A03NpOBaHUE 3adaHHOro obbéma
peareHTa (V3ag) ¢ 3agaHHon nogadven Hacoca (Q).

Cosembl 10 ucrnonb308aHur0 0aHHO20 anzopumma OaHbl HUXe 10 mekcmy, 8 pa3dene «Ha-
3HadyeHue anzopumma «[Jo3a» u rnpakmu4yecKue cogemsl»

B BepxHew CTpoke nHamMkaTopa Bcerga otobpaxkaetca Tekywmm ctatyc npmbopa:

«CTOI» -npmnbop rotoB k paboTe, HO 4O3MPOBaHME €ELLEe HE HAYMHAIOCh;

«PABOTA» -nget nosnpoBaHue;

«[lo3a BbiNnonNHeHa» -403MpoBaHMe 3agaHHOro o6bEMa ycneLHo 3aBepLUEHO.

Bo Bpemsa goanpoBaHus, BO BTOPOWN CTPOKe OTObpaXkaeTcs TeKyLWmnn o6bEM peareHTa [03u-
POBAHHOIO C MOMeHTa koMaHApl [yck, B MMTpax 1 B NPOLEHTaX OT 3aaHHOro obbémMa 03bl.

MpuHATbIE 3Ha4YeHns ycTaBok V3ag u Q otobpakatroTcs B 3- CTpOKe nHauKatopa.

Bo Bpemsa 0031poBaHUSA N3MEHEHNe yCTaBoK Nogayvm n o6bEma 403bl HEBO3MOXHO.

YcTtaBku no 06bEMY 1 NO Nogaye 3agarTcs C OAHOMO 13 TPEX MCTOYHMKOB BBOAA:
* CnaHenu onepaTopa;

* MO TOKOBOW NETneE;

* 1o RS-485, yepes pernctpbl Modbus.

2.12.5.1.3apaHue yctaBoK [03UpPOBaHUA C NaHesu oneparopa

3agaHue Tpebyemoro o6béMa 4031poBaHNA U Nodayvm BO BPEMS 403MPOBAHNSA OCYLLECTBNS-
eTce KHonkam «+» 1 «-». lNoaTeepxxaeHne BBoga napameTpa C NOMOLLbIO KHOMKM «BBoay.

MepekntodeHne mexay nonamu Beoga nogadm (Q) n obbéma aosbl (V3ag) ocyllectsnsercs
KHOMKOM «<—».

AxkTtuBHoe none Beoga (Q wnu V3ag) o603Ha4eHO CUMBOMOM «>» C NIEBON CTOPOHbI OT BBO-
Aa. HoBoe BBeaeHHOE HO HEMOATBEPXOEHHOE 3Ha4YeHue napameTpa 0o3npoBaHMs 0603HayYeHo
CUMBOSIOM «*» (3BE€3[04Ka) C TIEBOM CTOPOHbI OT BBOAA.

Ecnu noateepxxgeHne He NOCTynuo B TEY4EHUN 5 cek Mnocrne naMeHeHus napameTpa, TO aB-
ToMaTtudeckn 6yaeT BOCCTAaHOBMNEHO CTapoe 3HadeHune napameTpa.

AOSA

Josa BmnnonHeHa
San.c nanenm: cTon @ San.c narnenu: PAEOTA

>Q= XXXXX n/u XXX, x% Vrex=XXXX.XX n XXX %

Vsag= XXXXXXX n XXXXX n/u /XXXX.XX n
t Bhiokxa = X C t Bioka = X C
<} BB

3an.c narenm: cTon
Q= XXXXX n/u XXX,x%
>Vsang= XXXXXXX n

t Bioxa = X C

2.12.5.2.3apaHue ycTaBOK [0O3MPOBaHUA NO TOKOBOM netne 4-20mA
[na 3agaHns ycTaBoOK [03MPOBaHUS MO TOKOBOW NETIe UCMOoNb3YyTCA ABa aHarnoroBbiX BXO-
pa. MNMopava Hacoca (Q) 3apgaeTca 4Yepes TokoBbI Bxod ABx1 ( (knemma X1.A5), a anga 3agaHus
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ob6béMma f03bl (V3aa) ucnonbdyetcss MHOrOYHKLMOHAaNbHbIN TOKOBbIN BXxoA ABx4 (knemma X1.A8).
HacTponika wkanbl Bxoga ABx4 npoucxoauT cpady nocrne Bblbopa anroputma pabotsl [o3a, B 4-1
BETKE MeHI0 «HacTpoika 6noka» B akpaHe OM04.016 (cm. puc. Huxke). Bam Heobxoammo BbibpaTb
06bEM [03bl, KoTOpoMy ByaeT cooTBeTcTBoBaTh 20 MA. 4MA BCeraa COOTBETCTBYIOT O6bEMY A03bl
On. flaHHaa HacTpouKa ucnonb3yeTca Npu 3agaHum "o6bEMa A03bI", C NOMOLLLI TOKOBOIO
curHana 4-20mA. MNMpu ynpaBneHnu no RS-485 3Tta HacTponka He UCNONb3yeTcH, He BNusAeT
Ha JO3UPOBaHUE U MOXET UMETb NPON3BOSIbLHOE 3Ha4YeHMe.

3M 04 ool l l 3M 04.01 B
b ::m;:‘ : Snoxa A;:::;::-z:m @

I:f] [’] STy g —— E] 3M 04.01a
A Y

L YIOF Sxamexarens oponop- [E
fponopwonansxoe > ot goswposamen : _._.
;:::ponam X n3/w B

3M 04.016 B
- &:m.x 2/20MA

Moka gosnpoBaHue He 3anyLleHo, Ha akpaHe npubopa B peanbHOM BpeMeHN oTobpaxatoTcs
TekyLue 3HavyeHus yctaBok anga Vagun Q.

Kak Tonbko nogaHa komaHga [lyck (Bce paBHO C KakOro MCTOYHMKA), NPUHATbIE 3HAYEeHUN
ycTaBok ansa Vsag n Q dukeupytotca B namaTtn npubopa u HaunHaetcs pabota anroputma go3u-
poBaHusa JO3A.

Mpn ynpasneHun no TokoBou netne, komaHaa lNyck obbi4HO nocTtynaet ot MMJIK Ha guckpeT-
HbI BxoA4 «[Tyck», HO B 3aBUCUMOCTU OT HAaCcTpOeK Brioka MOXHO paspeLLnTb paspeLlnTb U KOMaH-
Aabl Myck n Cton ¢ naHenu ynpaeneHusa 6noka. A Tak e 3aBsidaTb 403MPOBaHME C ApyruM obopy-
AoBaHueM Yepes Bxof Naysa

2.12.5.3.3apaHue yctaBoK fo3upoBaHuAa no RS-485
[na obecnevyeHnss BO3MOXHOCTM 3afaHUs YyCTaBOK ANd anroputma ynpasnexus [osa, B Kap-
Ty peructpoB Modbus 6binn gobasneHbl HOBbIE PErUCTPBI.
AkTyanbHas Bepcus kapTbl peructpos Modbus ansa atoro anropntma Ne5.1 unu Bblwe.

Mpn ynpasneHun no RS-485, komaHaa [Myck obBbIMHO MOCTynaeT Mo nocrefoBaTenbHOMY
NnopTy, HO B 3aBUCMMOCTU OT HACTpPoeK 6roka MOXHO paspeLunTb paspelnTb U kKomaHabl Iyck un
Cton ¢ naHenu ynpaeneHusi 6rnoka. A Tak e 3aBa3aTb A403MpOBaHWE C ApyrnmM obopyaoBaHUEM
Yyepes Bxop [Naysa.

2.12.5.4.ctouHuKM KomaHAabl NMyck ana anroputma JO3A

NcTounnkm komanapl Myck, HacTpamBatoTcsa B BeTKe «HacTponka 6noka» 6noka MoxXeT ObiTb
rnogaHa ¢ 0O4HOro M3 3-X UCTOYHMKOB:

- C MaHenu oneparopa;

- C OUCKPETHbIX BXOAOB;

- no RS-485.

Mpn nobom BbIGpaHHOM cnocobe ANCTAHLUMOHHOMO YrnpaBreHUs, MOXHO pa3peLunTb OOHO-
BPEMEHHO ynpasrneHue komaHgamn [yck n Cton ¢ naHenn 6noka.

2.12.5.5. MNpepbiBaHKe ao3nposaHua anAa anroputma [JO3A
Ecnu B npouecce g0o3npoBaHMsa BO3HMKaAET HE06X0aMMOCTb MPUOCTAHOBKM A03UPOBaHMe, TO
HeobXxoaMMO MCNonNb3oBaTb AN 3Ton uenn anckpetHoln Bxog MNMAY3A. MNocne cHatus curHana Ma-
y3a A403vpoBaHune o3bl OyaeT NpoaormkeHo.
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Ecnu npepsatb gosnposaHue komangon CTOIM (c no6oro MCTOYHMKA paspeLleHHoro Ballu-
MW HacTporKamu), TO NPOLOIMKUTL A03UPOBaAHNE C 3TOWN Xe Touku ByaeT HeBO3MOXHO. [pu no-
ctynneHnn komaHabl MYCK, nosanpoBaHne Ha4HETCHA 3aHOBO.

Ho nHdopmaums o nepekayeHHOM OObEME BCE PaBHO COXPAHUTCSA B NaMAaATy npubopa B Ha-
KOMUTENBHOM CYETYMKE, KOTOPbIA HE OBHYNSAETCH, U AOCTYNEH ANs NPOCMOTPa Kak C naHenu npu-
bopa Tak n yepes permctpbl Modbus.

Bo Bpemsi go3vpoBaHus 6nok otpabatbiBaeT B OOHE BCE 3ariOXKEHHble B HEro anropuTMbl
3aLWmMTbl HACOCa N HACOCHOW YCTAHOBKM TaK Xe , Kak 1 B OPYrnX pexummax.

lMepeuncneHsbl Bbiwe 0COOEHHOCTM peanusauum anroputma ynpaeneHusi, He 3aBUCAT OT Bbl-
GpaHHOro pexuma ynpasrneHus.

2.12.5.6. HasHauyeHue anroputma «[Jo3a» U NpaKTUYeCKue COBETblI
[aHHbIn anropuTM  4acTto BocTpeboBaH Ha HedTebasax, Npy opraHM3aumm A03MPOBaHUSA
npucagok B TONSIMBO. A TaK e Ha ApYrux NpeanpuaTusax, Npu peleHnm nogobHbIxX 3agay.

* WHTepecHbIM pelleHMeM SIBNSAETCA MCNOoSfib30OBaHME AaTyMKa YPOBHA B Ka4vecTBe
3agaTtyvka go3bl. B aToM cny4vae, korga eMKoCTb, rae YCTaHOBMEH AaTyvK YPOBHS, OOMKHa
UMETb MOCTOSAHHOE*® ceveHne no BbICOTe, T.€. ObiTb BbINOMHEHA B BUAe «6oykuy» unu napan-
nenvnega. B atom cny4yae, BbiGpaB anroputm «[o3a» 1 3agaB B akpaHe MeHo OM04.016
0O6bEM peareHTa COOTBETCTBYHOLLMIA , HANPUMEPM MakCMManbHOMY YPOBHIO B 6ake C Npoayk-
TOM, MOXHO FI€erKo NOSlyYnuTb CUCTEMY, KOTOpasi npu Hanvee B 0Gak Npou3BOSibHOrO o6béma
npoaykTa, nocne koMmaHapbl «[yck», aBTomaTtMyeckm paccuntaer Ao3y peareHTa Heobumyio aAns
nogayv B 6aKk npu JaHOM ypoBHE NPOAYKTa N OCYLLECTBUT 403MpPOBaHME.

+ [Ana nyywero cMelMNBaHUA KOMMOHEHTOB , MHOM4A OpraHM3yloT nogady peareHTa B 3a-
MKHYTYIO TpyOy C LIMPKYNSILMOHHBIM HACOCOM, a peareHT AO3UPYIOT He HanpPsiMyt0 B OCHOBHOE
XpaHunvLie npoaykTa, a B 3ToT Tpy6onpoeoa.

+ CHuxeHMe nogaym Hacoca npn AO3NpPoBaHN MOXET MOJNOXUTENTIbHO CKa3aTbCA Ha Ka-
YyecTBe cMellnBaHUA OCHOBHOIO NMpoAyKTa C OCHOBHbIM peareHToM.

* [lepen Hayanom ao3mpoBaHus HeoboauMo yb6eanTbCs, YTO B Bake C peareHTOM nme-
eTca HeobxoamMMbI ANsa [o3npoBaHUsS 06bEM peareHTa.

46 Ecnn ceyeHmne no BbiCOTENEPEMEHHOE, YTO YacTO XapaKTepHO OJ/1A NMOSIMMEPHbIX EMKOCTEN, Toraa Heobxoanmo
NPUMEHUTb OOMOSIHUTESNbHBIE MEPbI K TOMY, YTO Obl CUIHa Ha BbIXOAE «AaTynka YPOBHA» Obl MMaHepmn3oBaH u
NIVHENHO MponopuMoHaneH 06béMy HanmMTOM B Hak XMOKOCTW.
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2.12.6.MpuHUMN perynupoBaHMA noaaym Hacoca

M3meHeHre nogadm Hacoca NpPou3BOAUTCS 3a CHET U3MEHEHUS yCpeaHEHHOW CKOpPOCTU XO-
A0B NIyHXepa J03MPOBOYHOro Hacoca. [Ans atoro B BY BCTpOEH BEKTOPHbIM YaCTOTHbLIN Nnpeobpa-
30BaTenb (MHBEPTOP), crneumanbHO CNPOEKTUPOBaHHLIN ANg ynpasneHus 3047 HacoCHOro Jo3npo-
BOYHOrO arperaTa.

BHAMAHWUE: BBMAy CrnoXxHOCTU ruapoaAMHaMMKN NPoLLeCCOB NPOTEKarLWmnX B Hacoce,
nopgaya Hacoca MMeeT HeNMIMHEeMHYK 3aBUCUMOCTb OT 4acTOTbl XOAO0B MilyHXepa Hacoca (u
OT 4YacTOTbl HaNpsXXeHUs Ha BbiXxoA4e UHBepTOopa).

ANropuTMbl ynpasneHusa A5 BCTPOEHHOro MHBEpPTOpa COBEPLUEHCTBYHOTCA YXe B Te4eHUM
ANUTENBHOMO BPEMEHM U MaKCMMasibHO YYMTbIBAKOT OCOBEHHOCTN paboThl KfanaHOB Hacoca U
HaknagblBaeMble Ha HacoC M ero NpuBoA PU3nYecKkne orpaHndeHns. A Tak XXe orpaHu4yeHus nps-
MO MITM KOCBEHHO N3MN0XeHHble B TY Ha HAacOCHble A03MPOBOYHbIE arperaTbl.

Mpw BbIUMCNEHUN TEKYLLIEN YacTOTbl NUTaHNA 3] HACOCHOro arperata y4nTbIBalOTCS:

*  (pu3anyeckue orpaHMYEHUst Ha HACOC, ero KnanaHHy CUCTEMY N NPUBOA HACOCa,;

* BBeJeHHble KanmbpoBOYHbIE*® MapaMeTpbl HACOCHOIO arperaTa;

* BBeAEHHble NapameTpbl AaBMEHUS Ha BbIXOA4E HAacoca U BA3KOCTU SO3MPYEMOW XNOKOCTH

* BBedeHHble NapamMeTpbl HACTPOMKK Brioka4d.

B onanasoHe ot «[lopora guckpeTHon nogaun»s0 n ao «MakcmmanbHon nogavm»s! nnyHxep
COBepLUaeT BO3BPATHO-NOCTyNaTenbHble ABWKeHUSA (poTtop 3 BpawaeTca HenpepbIBHO) C YacTo-
TOM BbIYUCIEHHOW NO crieumnanbHOMY anropuTtMy 1 obecnedmBaloLLyo 3a4aHHyo nogadvy Hacoca.

B obnactn HM3kmMx nogad, HMXe «[llopora AMCKPETHOW nodayv», 3aJaHHas nogada Hacoca
AOCTUraeTcs 3a CYET OAHOBPEMEHHOIO MOHMXKXEHMSA CKOPOCTU BpaleHnsa potopa 3 n ero nepuo-
ANYECKOro KpaTKOBPEMEHHOIo OCTaHOBA.

CoyeTaHue aTuUX OBYX anropuTMOB NO3BOMSET AOCTUYb LUMPOKOIo AManasoHa perynmpoBaHus
nogay Hacoca, ot 0,5% 0o 120%, OTHOCUTENBHO HOMWHAIbLHOM NACMOPTHOM NoAa4YyM HaCOCHOro
A03UPOBOYHOrO arperarta, obecneynBasd npu 3TOM XOPOLLYH PaBHOMEPHOCTb Modayu peareHTa
Aaxe npu manbix nogadyax, HagéxHyr paboTy Hacoca 1 BbICOKYH TOYHOCTb A03MPOBaHUS.

lMopaya HacocHoro arperaTta 3a4a€Tca OAHOBPEMEHHO B MPOLEHTax OT HOMWHaIbHOW noja-
4n 1 B [NuTpax B Yac]l. Obe 3TN BENUYMHbBI MHOULMPYIOTCA Ha 9KpaHe ogHoBpeMeHHO. OCHOBHOM
cynTaeTcs 3HadyeHue B [N/4], npoueHTbl [%] ABNSTCS BCnomMoraTesibHOM BENUYUHOMN.

dopmMnpoBaHue HanpsbkeHus NuTaHusa 30 nog4YMHEHO cneaylowemMy 3akOHy perynmpoBaHus
U/ F = const, rae U — gencreytoLlee HanpsbkeHne Ha Bbixode, a F — yacTtota HanpshkeHusa Ha Bbl-
xoae (pucyHok 3).
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49 cm.cooTBeTCTBYOWMIN padaen PO «MeHio > NapameTpbl > HacTpoiika 6noka» u MNMpunoxeHune 2 kK P3

48 CM. COOTBETCTBYHOLUMN [

50 cMm. MpunoxeHue 2, napameTpbl «HacTpoika 6noka»

51 cm. MpunoxkeHne 2, napameTpbl «HacTporika 6noka»
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Puc.9: 3aBMcUMMOCTb BbIXOQHOIO Harnpsa>xeHnsa 4aCTtoTHOro npeo6pasoBaTen;| OT 4aCTOThl.

[na obecneyeHns TpebyemMoro MOMeHTa Ha Bany anekTpoaBuraTens npu HU3KMX CKOPOCTAX
BpaLLeHUs, peanbHasi XapakTepuUcTmKa no HanpsXXeHuo B AnanasoHe HU3KMX YacToT (M3obparkeHa
Ha pUCYHKe 5 CNIOLHON NIMHUEN) «MPUNOOHATAY.

Crapt 3L ocylwiecTtBnsietca nnaBHoO, 6€3 pbIBKOB MEXaHn3Ma 1 6pockoB nNoTpebnsemoro Toka
N Toka B obmoTkax Q1. 1o no3sonserT:

n3bexartb neperpea 3 npu paboTte Ha NOObIX NogavYax Hacoca;

NCKITIOYNTL YOapHble Harpy3ku B NpMBoAa Hacoca;

9KOHOMUTb 3MEKTPOIHEPIUIO;

MOBbICUTb CPOK CIy>Obl HACOCHOrO arperara.

B HacTpounkax BY nmeerca BO3MOXHOCTb NporpamMmMmpoBaTb HXKHUA Npeaen 4acToTHOro pe-
rynupoBaHus nogayun, orpaHunymsas ero senudmnHon 25, 30, 35 nnu 40 %. 3To 03Ha4aeT, 4YTO npu
perynuposaHun nogaym ot 100% (wnu gpyroro 3agaHHOro mMakcMmyma) A0 3afaHHOro npegena
(25 ... 40 %), arperat paboTaeT HenpepbIBHO, U3AMEHAETCA MULLUb YacToTa XOAOB BbITECHUTENS.
Mpn 3agaHnn MeHbLIMX 3HaA4YeHUr nogaudn, BY peanuayeTr aganTUBHOE OUCKPETHOE yrnpasneHune
arperatoM. Tpebyemas nogada JOCTMraeTcsi COOTHOLLEeHMEM nepruogoB paboTbl M NPOCTOS arpera-
Ta B npegenax OTAenNbHbIX LMKIOB A03MPOBaHWS. B KaXgoM UMKne 0O3MPOBaHUS, B aKTUBHOM
dase, 3] BKNOYAETCA C MMHUMAaNbHOW YacTOTOM XOA0B BbiTecHUTENS. [pn aToM anroputm Gnoka
ynpaBneHns CTpeMuTcss MUHMMN3NPOBaTb BpeMs NpocTod. W kaxabin uukn obecnevmBaeTcs Bbl-
NnofHeHWe Lenoro Yyncna xodos nnyHxepa. Ctapt 3L B 3TOM pexunme OCyLLEeCTBASETCA NIaBHO,
6e3 pbIBKOB MexaHuM3Ma 1M GpOoCcKOB MoTpebnsaemMoro Toka u Toka B obmoTtkax 3. YTo nonoxu-
TeNbHO OTPa)KaeTCcs Ha CPOKe CNyXbbl CUCTEMbI LO3MPOBAHNS U TOYHOCTU A03UPOBaHUS.

HwxHWIM npegen 4acToThl BpaleHWst OrpaHnYeH n3-3a 0cobeHHOCTeN paboTbl CUCTEMBI LUa-
PUKOBLIX KNanaHoB Hacoca M rmapaBnnyeckmx NpoLeccoB Npu nepetekaHmm noToKOB XXMAKOCTU B
cucTeme Hacoca. A Tak e M3-3a YXYOLEeHU OXNaXaeHUs anekTpoaBuraTensi C CamoBEHTUNSALUM-
en. ATM Mepbl NpecnenyoT uenn obecnedeHnss HageXHOro U TOYHOIO A03MPOBAHNA XUAKOCTEN B
LUMPOKOM Amanas3oHe u ¢ cobntogeHnn TpeboBaHui npeabsBnsiemMblx B TY Ha HAaCOCHble 403Mpo-
BOYHbIE arperarbl.

Mpn Heporpyske anekTpogBuratens (OaBneHWe HarHeTaHus HWXKe npeaenbHoro Unu AnvHa
XO4a BbITECHUTENS MEHbLUE MaKCMMarnbHOW) BO3MOXHO pacluMpeHne amanasoHa 4acTOTHOro pe-
rynupoBaHusi nogaun go 25%. MNMpun mMakcMmanbHOW Harpy3ke HacOCHOro arperata He cnegyet
yCTaHaBnMBaTb HWKHUIN Npeaen YacTOTHOro perynmposanusa nogayn meHee 40 %.

BHUMAHUE! NOHU>XEHUE HU>KHETO MPEAEJIA PEMYJIMPOBAHUSA NMOJAYU HACOCHOIO AIPE-
FATA NYTEM OQHOBPEMEHHOI O YMEHBLLEHUA ONUHBI XOOA MITYHXEPA U TIOHUXEHUE HACTO-
Tbl XO[JOB MITYHXEPA ABIAETCA NOPOYHOU MNPAKTUKOU.

2.12.7. BaxHble OrpaHM4yeHuUs HaknagbiBaeMble Ha paboTy JO3UPOBOYHOIO Ha-
coc

M3-3a ocobeHHOCTM paboThbl KnanaHHOW CUCTEMbI, MIYHXKXEPHbIE HACOCHI UMEKT PSA XKECTKMUX
OrpaHNYeHUIn Ha pexnmbl paboTbl. Mpy yMeHbLUEHUM ANUHBI XO4a NIyHXepa M3MeHeHMe nogayu
NpoOUCXoauT He NO NIMHENHOMY 3akoHy. Mpy yMeHbLUEeHUN ONUHBI Xo4a nnyHxepa 6onee yem Ha
60%, 06bEM BbITECHEHUS 3@ OAMH XOA4 Npubnuxkaetcs K napasvTHbiIM o6bemam Hacoca, YTO npu-
BOAMWT K HeCTabunbHOM paboTe HacoCHOro arperata. A MHorga u K NoNHOMY NpekpaLleHns nogayn
XnakocTn yepes Hacoc. [NMpu HanMuMm BbICOKOrO AaBeHUs Ha BbIXOAE Hacoca, cuTyaums ycyryo-
nsietcs. loBOpMTb 0 COBNIAEHUN TOYHOCTM 4O3MPOBaAHMS B 3TOM Clyyae Aae He NpUXoanTcs.

OAHOBPEMEHHOE PEM'YJIMPOBAHUE YACTOTbI XOOOB U OJIUHbI XOOA NMITYHXEPA ABIAETCA
HAUBOJEE YACTO BCTPEHAIOLLEUCS OLUMBEKOW NMPOEKTUPOBLLMKOB U 3KCIMJTYATALUOHLLKOB.

MbI pekomMeHAyeM U3HavanbHO NpaBUNbLHO NOAOKpPaTb TUN HACOCHOMO [4O3MPOBOYHOIO
arperata U ucnonb3oBaTb COBMECTHO C Grnokamu ynpaBneHust «fmapomMaTuk» npu Makcm-
ManbHOW Benu4iuHe ONIMHbI Xo4a NiyHxepa.
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Anroputm perynupoBaHuUsi nogayM [O3UPOBOYHOro Hacoca, peanu3oBaHHbIin B BY
«'mapomaTtuk», coBeplieHcTBoOBancA B te4eHun 20 net, 1 obecneynBaeT BbLICOKYH TOu-
HOCTb M pPaBHOMEPHOCTb B AunanasoHe nogad ot 1% ao 120%.

B oco6biIx cny4yasax, korga Heo6xoa4UMMO AOCTUYb elle 6onblue paBHOMEPHOCTU [03U-
poBaHuUs peareHTa, nysfibCauuMu AOONOSIHUTENIbHO KOMMEHCUPYKTCA YCTaHOBKOW NHEBMO-
rmapo akkymynsitopa (IMFA) Ha Bbixoge Hacoca ¢ NpUMeHeHueM ApoccernMpoBaHUA.

CneumanbHasi KOHCTPYKLUM BBOAHOIO yCTPOMCTBA NO3BONSIET CMelMBaTb BBOAUMbIN
peareHT C NPOAYKTOM B NOTOKe TpybonpoBoaa ewe G6onee paBHOMepHO. lNMpu HebonbLon
ANVHe oTpe3Ka TpybonpoBoaa, rae NnpoucxoauT nepemMellMBaHue peareHTa U NpoaykKTa, Ha
KOHCTPYKLUIO BBOAHOIO YCTPOMUCTBA crneayeT obpalwat ocob6oe BHUMaHue

2.12.8.MpnHUMN HOpMUPOBaHUA BXOAHOIo TOKOBOro CUrHana

TokoBbIN CUrHan HOpMUpPYeTCHa creayowmm obpasom:

* Toudka 4MA cooTBeTCTBYET BenmunHe nogadn 0%;

* To4ka 20MA COOTBETCTBYET BenvyMHe Nnogadn yCTaHOBIIEHHOW B MeHIo «[lapameTpsbl: Ha-
cTpouka bnokay/«MakcumanbHasa nogada»s2,

Mpn nsmeHeHun BxoaHoro curHana B npegenax ot 4 MA o 20 MA nogaya nameHsaeTcs
NMHEHO M NPONOPLUMNOHANBHO TOKOBOMY CuUrHany. 3HadeHue Toka B MNeTrne, He nonajawollee B
AnanasoH 3,5..20,5MA, nHTepnpeTnpyeTca Kak aBapumHoes3, 0o3npoBaHne NpuocTaHaBnmMBaeTcs,
N nHamumpyetcsa coobeHne «Owmnbka 41»54,

Mpy CHWXEHUM BENWYMHBLI TOKOBOTO CUrHama HuWxe 3HavyeHus akBmBaneHTHoro nogade 1%,
NpouCXoauT MpPUOCTaHOBKa A03MpoBaHuA. [pn yBenmyeHnn BenuyYnHbl TOKOBOrO CUrHana Bbille
1% nopaun, go3npoBaHne byget npogormkeHo. Bxoabl 1Y «Myck» n «Cton» npu 3TOM COXpPaHSAOT
CBOI (DYHKLMOHANbHOCTb U €CNK nogaTe UMMNYNbCOM UM YPOBHEM KOMaHay Ha Bxod «Ctony, TO
Ao3npoBaHne ByaeT MOMHOCTbLH OCTAHOBIEHO, HE 3aBMCUMO OT YPOBHSI TOKOBOroO CuUrHana Ha
ynpasnswowem Bxoge. [insa 3anycka 003MPOBaHMS HeoBXoOMMO BHOBb MoAaTb MMMYNbCOM UMK
YypoBHeM KoMaHAy Ha Bxofg «Iyck».

52 cm. MPUNOXKEHWUE 2, nyHKT «[lapameTpbl: HacTpoika 6noka»/«MakcumansHaA nogaya»

53 Mopo6HbIM >ke 06pa3om 0bpabaTbiBalOTCA BXOAHbIE CUMHASbI AATYMKOB C TOKOBbLIM BbIXOAOM, MOAKJITHOYEHHbIX K
6noky

54 Moppo6bHee cm. NMPUJTIOXKEHUE 3: Tabnuua coobueHnii 06 owmnbkax reHepypyeMbix Ha aKpaHe 6r1oka ynpasne-
HuA "MvgpomaTunk-102"
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3. Acnonb3oBaHMe NO Ha3HaA4YeHUIo

3.1.3KCI111yaTaLlMOHHbIe orpaHuw4eHunAa n Mmepbl 6e30nacHOCTM.

BHUMAHMUE: K MOHmMaxy, ucnosib308aHur0 Mo HazHa4eHuro U mexHuU4ecKomy o6-
ciy>xueaHuro 6s10ka ynpaesieHuUsi 0oJykeH 0onycKambCsi NepcoHasl, 03HaKOMJIeHHbIU C Ha-
cmosiwuM pyKoeoodcmeoM 10 3Kcrlyamauyuu, npowedwuli oby4yeHue u npoeepKy 3HaHUU
8 coomeemcmeuu ¢ NPou3eo0cmeeHHbIMU UHCMPYKUUSIMU, pe2siaMeHmupyrou,uMu rnopsi-
dOK 3KcnJlyamayuu ynpasJssiouwux ycmpolcme HacoOCHO20 o6opydoeaHusi.

Brnok ynpaBneHunss fomkeH ObiTb XECTKO 3aKpennéH Ha BepTUKarbHOW MOBEPXHOCTU C UC-
nonb3oBaHMEM YeTbIpEX ToYek kKpenneHus. [na obecnedeHnss cBoO6OOHOM KOHBEKLMM oXxnaxaato-
Lero Bo3gyxa, nod n Hag kopnycom 6rnoka cnegyet obecneyuntb He meHee 100 mm cBo6oaHOro
NPOCTPaHCTBA, C HOKOBBLIX CTOPOH — HE MeHee 50 MMm.

B mMecTe yctaHoBkM Brioka ynpaBrneHusi No BO3MOXHOCTWU cregyeT obecneynTb OTCyTCTBUE
MEXaHUYEeCKMX BO3OeNCTBUI (BMOpaLMI 1 yaapoB), OTCYTCTBUE arpeCCHBHbIX BELLECTB.

YcnoBusi akcnnyatauuy, a Takke napameTpbl NMOAKIIYAEMOro anekTpoasuratenst OOMKHbI
COOTBETCTBOBATb TEXHUYECKMM XapakTepucTukam 6roka ynpasneHus.

OnekTpoobopyaoBaHve, NpUMeEHSeMOe B KOMMMEKTe C ONOKOM ynpaBneHusi, AOIMKHO COOT-
BeTcTBOBaTh TpeboBaHnam MOCT 12.2.007.0-75.

BHAMAHMUE!

M3-3A OMACHOCTU NMOPAXKEHUA 3JTIEKTPUHECKUM TOKOM, HEOBXOOUMO BCErdA UCMOJIb-
30BATb LEMb 3AL{UTHOI O 3A3EMJIEHASA!

MPU UCMOJIb3OBAHUN HAPY>KHOIO KOHTYPA 3A3EMITIEHUA 3NEKTPOABUI ATEJTA HACOCHO-
O AIrPErATA, BO U3BEXXAHUE BO3HWKHOBEHUA HEMPEABUOEHHbLIX 3OOEKTOB, 3AMPELLAETCA
MOAKJIKOYATD LEMb 3ALLUUTHOIO 3A3EMIIEHUA OT 3 K KIIEMMAM «PE» BHYTPU BJIOKA

3AMNPELLAETCA NPOBOAUTD JIHOBbIE MOOKMHOYEHNA/OTKITKOHEHUA 3JIEKTPUYECKUX LEMEN
bJIOKA INMPU BKJTKOYEHHOM CETEBOM HATPSAXXEHUA!

BO U3BEXXAHUE MOPAXKEHUA SNTEKTPUHECKAM TOKOM UITA BbIXOOA U3 CTPOA 3JIEKTPOH-
HbIX 3JIEMEHTOB, BCKPbITUE KOPIMYCA U3OENNUA NMPOU3BOAUTDL MOCNE PA3PAOA KOHOEHCATO-
POB - HE PAHEE, YEM YEPE3 5 MUHVYT MNOCJIE OTKITFOYEHUA OT CETU!

KATETOPUYECKW 3AMNPELLAETCA NOOABATH HAMPAXXEHUE HA BbIXO[HbBIE KIIEMMbI BJIOKA - V,W.,U.
HAPYLLUEHWE 3TOr0 TPEBOBAHMSA HEU3BEXXHO MPUBEAET K PA3PYLLEHWUKO BbIXOOHBIX CUMOBBIX KITKOYENA
BJIOKA VYINPABJIEHUS.

MEXTY BJTOKOM VYMNPABJIEHUS U CETbKO JOJTXKEH BbITb MOOKIHOYEH ABTOMAT 3ALUNTLI C
HEOBXO[QUMbIM TOKOM CPABATbIBAHUSAS.

119 BNNOKOB YIMPABJIEHUA UCMOJTHEHUSA YXN2* OJ18 MUTAHUA «MOAYNA OBOIrPEBA» 10J1-

YKEH UCMOJIb30BATHCS OTHENbHbIM 2X MONHOCHBIA ABTOMAT 3ALLUUTLI C TOKOM CPABATBIBA-
HUA 4A.

MPU MOHTAXE HA TTTYXVYIO CTEHKY BJIOKOB B3PbIBO3ALULEHHOI O UCIMOJIHEHAA MOLLIHO-
CTbtO BOJIEE 0,75 KBT HEOBXOOMMO OBECMNEYMBATb BO3MOKHOCTb KOHBEKTUBHOIO OXITA-
’KOEHWA TblJIbHOU CTOPOHbI KOPIMTYCA BJTIOKA, OCTABJ144 BO3QYLLUHbIU 3A30P36 HE MEHEE 20 MM

MPU MUTAHUU BNTOKOB «MMAPOMATUK-102» OT MOACTAHUWMIA 1 GUOEPOB K KOTOPbIM MO[-
KJTHOYEHbI APYTME MOLLHbIE MOTPEBUTEJIU, B OCOBEHHOCTU MOLLHBIE UHBEPTOPbI, HEOBXOU-

55 Tabnuua 3: HOMMHaNbHbIE TOKK cpabaTbiBaHWA All, B 3aBUCUMOCTN OT MOLLHOCTH

56 Cm.[NpunoxkeHune 4.x
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MO NMPEANPUHATDL MEPbLIS7 N4 OrPAHUYEHUSA OMNMACHbIX BbIBPOCOB MNEPEHATNPAXXEHUA HA BXO[E
BJIOKA

MPU UCMOJIb3OBAHUW BJTIOKOB «TMAPOMATUK-102» B ObOPYOOBAHUU NMATAEMOM OT MOJ-
CTAHUWIA U OULEPOB B «MOJIEBbIX YCIOBUAX» U NMPU HANNYIAA PUCKA BO3OEWACTBUS FTPO30BbIX
PA3PAN0B HA IUHUU NMUTAHUSA, HEOBXOOUMO MPEANPUHATD MEPbIS8 [1J191 OrPAHUYEHUSA ONAC-
HbIX BbIBPOCOB MNEPEHANPAXXEHUA HA BXO[IE BJTIOKA

KATETOPUYECKIW 3AMPELLAETCA YCTAHABJIMBATb B BbIXOOHDIE LIEMW BJIOKOB «MMPOMA-
TUK», A PABHO U JTFOBbIX MHBEPTOPOB (4r1) JIKOEbIE PACLENNAIOLWME YCTPOCTBA! T.K. JIFOBAS
MOMbITKA PACLENJIEHUS, MPU PABOTAOLLEM WUHBEPTOPE U MPU HANMYMAU TOKA B BbIXOMHOIA
LIEMA, MTHOBEHHO MPUBEAET K BbIXOOQY U3 CTPOA CUJIOBbLIX IGBT TPAH3UCTOPOB, B BUOY MNOAB-
NEHWA 3[0C CAMOUHOYKLWK, C BONbLLIOW 3HEPTUEIA, 3BANACEHHOIA B 3.

3.2.NMoarotoBka 6510Ka ynpaBsieHNA K UCMOJSIb30BaHUIO.
BHUMAHUE!

B KOHCTPYKLUW BJIOKA NPUMEHAKOTCA BbICOKOKAYECTBEHHBIE MPYXXWHHBIE KITEMMHUKIA
C bOJIbLLIAM YCUITUEM NOOXATUA NMPOBOAHUKA. BO U3BEXXAHUE MNMOJIOMOK KJIEMM, OTMYCKA-
HUE KYPKA CUJIOBbIX KJTEMM MPOU3BOAUTD MJTIABHO!

3ATNPELLLAETCA UCMOJIb3OBATb KABEJIbHbIE HAKOHEYHUKW TPU MOHTAXE TNPOBO[IOB B
MHE3A MNMPY>XUHHBIX KNEMMHUKOB.

BO U3BEXXAHUE TMOJIOMOK NEYATHbIX MIAT U KJIEMMHbIX BJIOKOB bY, PEKOMEHOVYETCA
MPUMEHATDb «TMBKUE»>° TUTbI KABENA U CUTHATIbHBIX NPOBO[OB.

[Mepen oTKpbITUEM NOCNE XpaHEeHUA Ha Xosiofe, OaTb BblfiexaTbCA B Ternse He MeHee 6
yacoB. OcBob6oanB OT ynakoBKKW, MPOBEPUTb KOMMMEKTHOCTb MNOCTaBku cornacHo Ta6.1 lMNMacnopTa
Ha 6nok ynpasneHus.

[Mpon3BeCcTn BHELLHUIN OCMOTP U Y6eanTbCa B OTCYTCTBUN NOBPEXAEHUN.

YcTtaHoBUTb BGrOK ynpaBneHus Ha BepTuKanbHOM NOBEPXHOCTU cornacHo MNpunoxexHve

OTBepHyTb BONTLI KPENMEHNSA KPbILLKK, N HE NepeKkalumBas €€, NoTAaHYTb Ha cebs. Mpn atom
notpebyeTca oTCOeaAnHNTb Kabenb COeaNHSAIOLLMIA NaHenb ynpasnieHusa 1 nnaTty npowueccopa.

Mpn npoBedeHUN TECTOBOrO MOAKIIOYEHUSA, HA OrpaHUYEeHHoe BpeMsi, A0MNyCKaeTCca MpoBO-
AUTb onepauum Ha ropmu3oHTanbHOM NOBEPXHOCTU 1 6e3 KpenneHus, HanpuMmep Ha cTone.

Moagkniountb K BY uenb 3asemneHus. Mecto 3asemneHnss — BUHT X3 Ha Kopnyce 6roka wn
(Mnn) knemmbl X2:4..X2:6 KnemMMHuKa X2, KoTopble MO3BOMSAT OpraHM3oBaTh 3alUTHOE 3a3eMm-
nenue (nuHus PE) BY N 3] HacocHoro arperaTta Yepes kabenb nntaHnaso,

[MpounsBecTn nogkniodeHne BHELIHUX CcuroBbIxX uenen K BY. Npumepbl cxem nogkntoYeHus
npueeneHol B NPUTNTOXEHNN 4 k P3.

57 BxogHble 3x (pa3Hble BapUCTOPHbIE OrpaHnyuTenn, BxogHble 3xX dpasHble gpoccesnbHble PUIbTPLI

58 BxogHble 3x (hasHble rpo3opaspAanHUKKY, NocnenoBaTenbHo ¢ 3X hasHbiMU BapUCTOPHBIMU OrpaHNYnTENAMM,
BXOAHbIE 3X (hpasHble apoccesbHble PrUnbTpbl

59 C MHOrOXXM/bHbIMA npoBOAHUKaAMU

60 BHUMAHWE: 3asemneHne cnegyeT BbINOMHATb B OAHON To4Yke. [Mpy Mcnonb30BaHMM Hapy>KHOrO KOHTypa 3a-
3eMfIeHnA ANeKTPoaBMraTesnia HACOCHOro arperara, Bo n3bexaHve BO3HUKHOBEHNA HenpenBnaeHHbIX ahheKToB
OT CKBO3HOro NpoTeKaHnA TOKOB Yepe3 uenb PE 6n1oka, 3anpeliaeTcA NOAKYaTh Lenb 3aWwmnTHOro 3a3eMneHun
ot O[] Kk knemmam PE BHyTpm 6510Ka. To >Xe camoe KacaeTca caMoro 6710ka ynpasieHunA, Npu ero 3a3emsieHnm ye-
pes Hapy>XHbI BONT, HE cnedyeT UCMNOob30BaTb BHYTPEHHIOW Lenb PE oT wuta nutaHuA.
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Mpn noakntoveHnn BY K MCTOYHMKY NUTaHUSA MOLLHOCTbLIO 6onee yem B 10 pa3 6onblie mouy-
HocTu BY, mexay aBTomaTtom nutaHua u BY pekomeHayeTcs BKMOYaTb OrpaHUYMTENb Hanpshxe-
HMKS1,

Mpwn nogkntodeHnn BY napannenbHO TMPUCTOPHBIM PErynAaTopam Unun 4acToTHbIM npeobpa-
3oBatenam (Yl) 6onbLluen MOLWHOCTU, B AOMNOMHEHUE K OrPaHNYUTENIO HANPSHKEHUS, MeXay aBTo-
MatoM nutaHma n BY Heobxoaumo BkMOUYMTL 3-X dhasHbIN CETEBOW OPOCCENb, COOTBETCTBYHOLLMIA
MoLyHocTK BY.

Ecnn mowHocTb 6r10KOB oguHaKoBa, TO A0MNYyCKaeTCHa MCMNoNb3oBaTb OANH 3-X hasHbIn ceTe-
BOW Apoccenb Ha aga, Tpy unu 4 BY. Npn 3ToM MOLWHOCTL Apoccenst AOoMmkHa ObiTb paBHa CymMme
MoLyHocTen BY, koTopble moryT pabotaTb ogHOBpeMeHHo. [nuHa kabena ot gpoccens go 6noka
He pernameHTupyeTcs.

B cnyyae, korga anvHa cunosoro kabena mexgy énokom n 31 Hacoca npesbiwaeT 20 meT-
poB, TpebyeTca Mcnonb3oBaHMe BbIXOQHOMO Apoccens (T.H. MOTOPHbIA OPOCCErnb) COOTBETCTBYHO-
wen 3 mowHocTMe2, a npu anvHe kabensa 6onee 100 m TpebyeTcss MCNONb30BAHNE BbLIXOLHOIO
CUHYCHOro dounbeTpa. BeixogHOW gpoccenb UM CUHYCHbIN (hunbTp yCTaHaBNuBaTbLCA B HeEnocpea-
CTBEHHOM 6nmn3ocTn oT Broka.s3

3.3. BBopa B aKcniyaTauuto

MEPE[Q 3ANYCKOM B 3KCIMNYATALNUKO bY HEOBXOOUMO HACTPOUTb HA PABOTY C NMAPHbIM
EMY HACOCHbIM OO3UPOBOYHbIM ATPEFTATOM, A TAK XE OOJIXXHbIM ObPA30M, B COOTBET-
CTBUU C NPOEKTOM, CKOHOUT'YPUPOBATbD MOPTbLI BBOJA-BbIBOAA U APYTUE MAPAMETPbI BJ10-
KA.

BAXHO:

« paboTbl N0 NycKo-Hanagke HaCOCHOW YCTAHOBKWU MO NyHKTam ¢ 1-ro no 6-n HeobxogMmo
npon3BoauTb BblOpaB B HacTponkax Grnoka anroputm ynpaeneHus «[dosnpoBaHue» (3aBoA-
ckag HacTpowuka, akpaH meHo OM 04.01)

o OyHKUMA «ABTOMaTMYECKMA MyCK» OOMMKHA ObiTb 3anpelleHa (3aBoackasi HaCTpoWnKa,
3KpaH MeHo OM 04.04)

« nepekntoyeHne 6roka Ha «OCHOBHOM» arropuTMm ynpasneHus (ecnu 310 Heobxoaumo)
Npon3BOAUTb TOSbKO MO 3aBEPLUEHUN NYHKTA 6 AaHHOWM MHCTPYKLNN.

3.3.1.NMowaroBas MHCTPYKLMA Nno nyckoHanaake «fmapomaTtmnk-102»

1. 3anonHumsb «llpunoxeHue 1» e «[TACITOPTE» 6510ka

«MpunoxeHue 1» 3anonHAETCA Ha OCHOBE NACMNOPTHbIX% AaHHbIX AO3MPOBOYHOIO Ha-
COCHOrO arperarta U Ha OCHOBE MPOEKTHOW LOKYMEHTauuu (Kakme AaTtyuku, uenu ynpasreHus U
uenu KoHTpons 6yayT noakntoveHbl K Brioky, Kakue ynpasnsiowmne curHanbl OHU UCMONb3YHOT, Ka-
Kne gmanasoHbl 3TUX CUTHAsoB ).

OTN OaHHble 04YeHb BaXKHbl. OHU HanNpsMyK BNUSAKOT HA TOYHOCTb A03upoBaHusA. M Ha npa-
BUNbHOCTb paboTbl HACOCHOW YCTaAHOBKM B LerioM. MonHocTbio 3anoniHeHHoe «[lpunoxeHue 1»
BbIPYYUT Bac Npu Heo6XOoAMMOCTM 3aMeHbl UM peMOHTa Groka.

61 HaNpMMep, XOpPOLWMI BapmaHT OT komnaHuun EKF « orpaHmnunTens nMnynbcHbix HanpaxeHunn OMNB-C/3P In 20kA
400B»

62 HOMMHaNbHbIA TOK ApOccena A0/MKEH ObITb HE HUXKE TOKa B 06MoTKax O[], KOTOPbLIN yKa3aH Ha WWAbOMKE UK B
NC na 31

63 MoapobHee 06 aToM cM. pasgen 4 HacToAwero P3: «[Mpobnema «anMHHoOro kabena» Ha BbIxofe 6nokax»

64 B macnopTe Ha HacoC POCCUINCKOro NpomM3BoaCTBa, Kak NpaBuio, eCTb Tabnnua, B KOTOPOM MOXHO B3ATb BCe
OaHHble AnA BBOAA KanmMbpoBOYHbIX KOA(hprUmeHToB Hacoca. [AnA MMNOPTHLIX HACOCOB, 3a4acTyIo Takue ToXe
HeTPYOHO AaHHbIE BbIYMC/INTB HA OCHOBE NMpUBEAEHHbIX AAaHHbBIX O NapameTpax Hacoca. bonee noopobHO aTo
ocBeLlleHo B apyrux pasgenax P3. Cm paspgen PO «MeHto napameTpoB «Kanmbposka»
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Pesynbtart: BCs Heobxoanmas MHdopmaums ons nposedeHust paboT no nycko-Hanaake 6ro-
Ka eCTb B Hanu4umn.

2. [lodknr4yums cusnoebie Kabenu Kk KneMMHUKy X2 6510Kka ynpaesieHusi
BHUMAHMUE! MNogkntoueHune kabens nutaHms npomssoautcs knemm A, B n C knemmHuka X2
MoakntoyeHne Npon3BoaUTCS B COOTBETCTBUM C NPOEKTHOW AOKyMeHTaumen n PO Ha Brok.
MooBoa w 3apenka kabens wucnonHeHuss «Ex» npou3BoauTb B cCooTBeTCTBUM C P3O

043.00.00.00 P3, «KOPOBKN COEOMNHUTEJIbHBIE TUTA KI1».
[Ona ncnonHenun YXJ12*, ¢ BCTPOEHHbIM MOgynemM nogorpesa 6510Kka, NOAKNIOYUTb NUTaAHNE
MoAynA nogorpesa.

Pesynkrat: cobpaHHas cunoBasi cxema, BCe roTOBO K NepBOMY BKIOYEHMIo Grioka.
3. Beecmu napamempbl HaCOCHO20 azpe2ama e namsims 6s10ka

BBog napametpoB HacocHoro arperata B namatb 'vapomatuk—102 npoBOAUTCA Ha OCHOBE
AaHHble 3anucaHHbix B MpunoxeHun 1, k «Macnopty» Ha Gnok ynpaeneHus. Hasuraums no
MEHI0 B cooTBeTCcTBMMU C MpunoxeHnem 8.

Pe3ynbraT: BCE roTOBO K NepBOMY NPOBGHOMY MYyCKy HACOCHOro arperara

4. Ocywecmeumsb «[Ipob6HbIU NycK» u Nposepumsb HaripaesieHue epauweHusi 3/
npueoda Hacoca (hasupoeaHue 8bIXOOHO20 CuUJI08020 Kaberisi)
BepHoe HanpaeneHue BpaweHua 3 npmBoga Hacoca obecneymBaeT NpaBunbHyHO paboTy
CUCTEMbI CMa3kM NpuBoga Hacoca. CTpenoyka ¢ HanpasneHnem BpalleHns obblYHO HaHeceHa Ha
Kopnyc pegykTopa npveoga.

Pesynbrat: Brok ynpaBneHus npaBuiibHO MOAKIOYEH K CETU U HAcocy M paboTocnocobeH,
3[] Hacoca BpallaeTcs B NpaBUiibHOM HarnpaBneHnn, HAaCOCHbIN arperarta roToB K UCMbITaHUSIM Ha
TOYHOCTb A03VPOBaHMUS.

5. Ocywecmeumsb «McnbimamenbHbIl Nyck» Hacoca /151 NPO8epPKU NPasusibHO-
cmu eeedeHHbIx OaHHbIX U Nodmeepxx0eHUs1i Mo4YHOCmMu G03UpoeaHust
McnbiTaHua Ha TOYHOCTb J03MPOBaHUSA MOTYT MPOBOAUTCS Kak NPy MOSHOCTbI0O cOBpaHHON
TMAPaBMMYECKOM CXeMe Ha BbiXode Hacoca, nod paboyMm AaBneHuem B rmapocuUcTeME U C pe-
anbHbIM peareHToMm B nuTatoweM 6ake. Tak U ¢ OTKPbITbIM BbIXOAOM Hacoca U BOAOWN B KayecTBe
NCNbITaTeNbHON XNOKOCTW.
McnbiTaTenbHbl 3anyck Hacoca C Lenblo NPOBEPKU NPaBUIIbHOCTU BBEAEHHbIX KannbpoBoy-
HbIX AaHHbIX Hacoca W MOATBEPXAEHMS TOYHOCTU [03MPOBaHMS MPOBOAWUTCS NMPU BKIIHOYEHHOM
pexume «Py4yHoe ynpaBneHue» OCYLLECTBISAETCS MoA HenpepbiBHbIM KOHTPONeM OOYyYeHHOro
TEXHUYECKOro nepcoHana u pekoMeHAayeTcsl K NPOBEAEHMI0 A0 OKOHYaTernbHOW COOpPKM CUCTEMDI
ynpaeneHusl.
YnpoLlleHHasa cxeMa noaknioyeHns (6e3 curHanbHbIX Lenen) Ha MOMEHT NpoBeaeHus 1ro nc-
MblTaTeNbHOro 3anycka NoMoraeT n3dexartb BNUsSHUSA NIOObIX KOCBEHHbIX NAapaMeTPOB Ha NpoLece
NCMbITAHUA U TEM CaMbIM YNPOLLAET OTNaaKy.

Pesynbrat: Brnok ynpaBneHuss COBMECTHO C HaCcOCHbIM arperatom oGecnevymBaeT BbICOKYHO
TOYHOCTb [103VPOBaHUSA U FOTOB K MOAKIIOYEHWIO BHELLHUX CUrHanbHbIX Lienein.

6. [Modknr4Yyumb cucHasbHbIe Kabenu uyeneud ynpaesieHUs U KOHMPOJIsl K KneMmMam
X1 6noka.

MoaknoyeHne NponsBoOaMTCS B COOTBETCTBUM C MPOEKTHOW AOKyMeHTaumen n P Ha Gnok.
MopBoa v 3apenky kabens ncnonHeHns «Ex» npomssoguTb B cootBeTcTBMM ¢ P3O 043.00.00.00
PO, «KOPOBKN COEOVHUTENIbHBIE TUIMA KI1». NMpoBepka conpoTUB/IEHUA U30JALUN NO
n.n. 2.3.9un 3.2 (043.00.00.00 PJ) AnA curHanbHOro KNeMMHUKa He NPOU3BOAUTCA.

Pe3ynbraT: Onekrtpnyeckas cxema 6noka cobpaHa NOMHOCTBLIO M FOTOBA K NPOBEpPKE.

7. Beecmu e namsimb BY napamempsbi koH¢pu2ypayuu 6s10ka, napamempsni yeneu
ynpaeJsieHuUsi U KOHmpoJsisi
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MpoBoaunTtcsa Ha ocHoBe «[lMpunoxeHue 1» k «MacnopTy» (HasHadYeHWe napameTpoB KOHU-
rypaumm n ux B3aMMHOE BIUSIHWE OPYr Ha Apyra onucaHbl B COOTBETCTBYyOLWEM pasgen PO un B
MpunoxeHwue 2 k PJ), HaBurauus no MeH B cooTBeTCcTBUM C MpunoxeHnem 8

Pesynbrart: Bnok ynpaeneHusi ckoHurypupoBaH Ans paboTbl ¢ BHELUHUMU CUrHamNbHbIMU
LiensiMn 1 roToB K UCMNbITaHMAM MO M.8

8. [lMpoeepumb pabomocnocobHocmb uenel ynpaeseHusi u yernel KOHMPOJIsi C
rudpomamuk—102
B atom nyHkTe npoBepsieTca nonyyvyeHne 6rioKoM CUrHanoB OT MOAKMOYEHHbIX K HEMY AaTyu-
KOB, BHELUHUX ynpaBnsowmx curHanos ot CY BepxHEro ypoBHSl, a TaK ke TpaHcnauus 6nokom
KOHTPOIbHbIX cUrHanoB Ha CY BepxHero ypoBHSA. BonbLuyto NOMOLLb NPY BbIMNOSTHEHUN OKa3biBaeT
pexum pabotbl 6noka « TECT». KoTopbii nogpobHo onucaH B cnegytowem pasgene «llyckoHa-
nagKa: KOHTPOSb BXOAHbIX AUCKPETHbIX M @aHarIoroBbIX CUrHanoB»

Pesynbrart: Bnok ynpaeneHusi ckoHdpurypvpoBaH Ans paboTbl ¢ BHELUHUMU CUrHamNbHbIMU
LiensiMn 1 roTOB K UCMbITaHMAM

9. Ogpopmumb «[lpomokon cOaqu-npuémku» 6s10Kka
OdopmneHnune «lMpoTokona» Npon3BOaUTCA B COOTBETCTBUMN C KMECTHBIMU» HOPMaTMBaMM.

Pesynbrat: Briok ynpaBneHusi nepexoguT U3 30Hbl OTBETCTBEHHOCTM MOHTa)HOW OpraHu3a-
LM B 30HY OTBETCTBEHHOCTM SKCNNyaTUPYIOLLEN OpraHn3auum.

3.3.2.I'IyC|<0|-|ana,qKa: KOHTPOIJb BXOAHbLIX ANCKPEeTHbIX N aHanoroBbiX CUrHa-
oB

B meHo «Texnognepxka»®s nmeercs akpaH « TECT» (BM 03.02). Ha Hem B ygo6Hon n kowm-
nakTHoM chopme oTobpaXkaroTca BCe BXOAHbIE OUCKPETHbIE U aHanoroBble NopThl 6Gnoka ynpaene-
Hus. MNogpobHee cm. MpunoxeHne 8 k PA: «KapTa HaBurauum no MeHo ynpaBneHnsa HacTPOeK».

3M03.03 .
M 03,4@' 3M 03,01 3M 03,02 Nyex=X  '4'=X '='=X M 03.04 B B
Nlapanerpu: CopHitiash KOMOP XXXX < Tecr > Al=XX,XXMA Cron-X '<'-X "> -X N cépoc 4]
) Pl B.pcm 10 xx.xxx . te XX C A2sXX, XA TR ¥ WX @ + HacTpoex : «HET»
TWIPOMATHK P D:1234567 A3=XX, XKih P:X X X HacTpoeR : ¢ E]
XXXKXXX M=XX, XA Bsc X BY X J¥ X naponeit_: _«
[:g] PXXX Fl-XF2 X Nawsmn NEC : «flh»

CobpaB 3anekTpuYecKyro CXeMy HaCOCHOW YCTaHOBKW, NMPOBEpPKY €€ paboTocnocoBHOCTU W
OTNnaaKy MOXHO NMPOU3BOANTb UCMOSb3ys 3TOT SKpaH, He nNpuberas K NOMoLM MynbTUMETpPA.

MHpopmauma Ha akpaHe He 3aBUCUT OT KOH(PUIypupoBaHUS BXOLOB.

CocTosiHMe aHanoroBbIX BXOAOB oTobpaXkaeTcsi B « MA», ANCKPETHbIX, B «0» unu «1». uana-
30H M3MepsieMblx BXxogHbIx curHanoB oT 0 MA o 25 MA. Tak ke Ha 9TOM 9KpaHe MOXHO BUAETb
TeMnepaTtypy paaumaTtopa B Touke kpenneHus IGBT-mogyna cunoBbIX KIo4en nHBepTopa.

Ha skpaHe OM03.03 MOXHO NpoTeCTUpOBaTh:

* paboTocnocobHOCTbL KHOMOK NaHenu ynpasneHus bnoka

* paboToOCnOCOGHOCTbL penelHbIX BbIXOAOB, KOTOPble B 3TOM 3KpaHe HenpepbiBHO U
LUMKINYECKN NepeKmoyaroTes.

Ha akpaHe OM03.04, npn He0BXO4MMOCTU, MOXHO BEPHYTb BrOK K 3aBOACKMM HACTPOMKaM.
Hwxe aaH npumep akpaHa (OM 03.02) ¢ pa3bumBkon MHPOPMALMOHHBIX NOMEN.

65 Cm. NpunoxxeHue 8
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MNone patyuka
Temneparypbi
IGBT-moayns

\. < TECT »

= 38 C

3.4.Ucnonb3oBaHue Bnoka ynpaBneHus.

3.4.1.0cob6eHHOCTN ncnonb3oBaHUA A0paboTaHHbIX BepCUn uspenus
(skcnnyaTaums 6NOKOB ¢ nuTepammn 3akasHoro ucnonHeHusa 3Nxxxx)

Mpn noctaBke GNOKOB ynpaBfeHUs ¢ NnuTepamm 3aKkasHoro ncrnonHeHusn®e (31) B koHue obo-
3Ha4yeHusa crnegyeT nonb30oBaThCs AAaHHBbIM PYKOBOACTBOM, B KQYE€CTBE OCHOBHOTO. T.K. UIBMEHEHMS
n gopaboTkm B 6ONbLUMHCTBE Crly4aeB KacarkoTcsl TONbKO:

Bepcum MNO:

anropuTmMa ynpasfeHns HacocoMm

anroputmoB obpaboTkm curHanoB patynkoB. [Mpy HeobXoguMOCTW, AOMNOMAHUTENBHO K P3O
MOXHO 3anpoCUTb MO 3MEKTPOHHOW NOYTE YTOYHEHHOE OnncaHne anroputma ynpasnexHms 3U.

KapTbl HABMraLMm No MEHKO HacTpoek Nnpubopa (cnegyert NCNonb3oBaTh "CBOK" BEPCUIO )

kapTbl pernctpo Modbus (crneayeTt ncnonb3oBatb "CBOK" BEPCUIO )

N3MEHEHHbIX HOMUHANOB NN TUMOB HEKOTOPbIX 3NEKTPOHHbLIX KOMMOHEHTOB

BHeceHHble npu pa3paboTke 3akasHoro MicnonHeHns A4ononHeHus, nosgHee, nocre paclum-
PEHHbIX UCMbITaHUA U 0BCYyXOEeHUs, MOTYT ObITb BKMAOYEHbLI B OCHOBHYIO BeTKy 1O Gnoka mnx onu-
caHue BxogaT B PO B nonHoM o6béme.

Takum 06pa3omM yHKLMOHANbHOCTb NpMbopa NOCTENEHHO pacLUMpPSETCS.

3.4.2.cnonb3oBaHne 6nokoB ucnonHeHus YXJ3 u YXJ12 npu noHMXeHHbIX
Temneparypax.

NcnonHenune YXJ13* obecneunBaeTt pabotocnocobHocTb 6rokoB npu Temnepatypa Bbiwe -30°C.
NcnonHenmne YXI2* obecnevnBaet pabotocnocobHoCTb 6r1okoB Npu Temneparype:

+ o7 -70°C, ecnu GNoK yCTaHOBMNEH B yTENNEHHOM, HO He oborpeBaeMom LiKadpy unm bokce

+ 0T -60°C, ecnun 6ok yCTaHOBMNEH B HeYTeNnseHHOM, 1 He oborpeBaemoM Likady unm 6okce

+ 0ot -50°C, ecnu 6nok yctaHoBneH 6e3 6okca, Nog KO3bIPbKOM.

Onsa ncnonHeHus YXJI12* HeobxogmMmo obecneynTsb nogadvy NMTaHna Ha MOAYISb Nogorpesa B Teve-
HUM BCero "XonogHoro nepuoaa”.

OTKNOUNTE TEPMONOZOrPEB KOpnyca HeOBXOAMMO NpU AOCTUKEHUN CPeqHEeCYTOYHOW TeMnepary-
pbl OKpYyXKatoLLero Bo3ayxa 3HadeHun Boile 0°C nnun npyn OCTUXKEHUN TemnepaTtypbl kopnyca

6noka 3Ha4yeHun Bbiwe 20°C.

Ecnn no okoH4YaHWM XonogHoOro nepuoga NoAorpeB He OTKMKYaTh, TO Y BrOKOB C «TUMOpPa3Mepom
kopnyca 1» (mowHocTtb go 1,5 kBT) Temnepartypa noBepxHOCTU Kopnyca MoxeT gocturatb 40°C. Huuero
CTpaLUHOro Ans camoro 6roka B 3TOM HeT. Ho aneKkTpo3aHeprus Ha mogyrne nogorpesa B 3TOM cryyvae byger
pacxogoBaTbCs B NycTyto. [Mpu MOHTaxe OrOKOB B MOMELLEHMM C BbICOKOW BNAXXHOCTbIO, TAKOW Nodorpes

6yaeT AOMOMHUATENBHO 3almLLaTh GrIoK.

Mcnonb3oBaTb TepMoYexon oaeBaeMbli HENOCPeaCTBEHHO Ha kopnyc Brioka He pekoMeHAayeTcs,
T.K. NPV HEOXNAAHHOM MOTENEHNN 3TO MOXET NPUBECTU K NMeperpeBy Kopryca U Kak crieactseue,
K aBapUMHOMY OTKIOYEHME MHBEPTOPA MO CUrHamy oT Aatyuka TeMnepaTtypbl Kopryca (Tekyliee
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3Ha4yeHne TemnepaTtypbl Kopryca B 06rnactv cunoBoro Moaynsa AocTynHO Yyepes npoTtokon Modbus
N B TECTOBOM 3KpaHe «MeHIo HacTpoeky, a Tak xe B 41 «berywen» CTpoke akpaHa aucnnes B pa-
bouem pexume.)

[na aBTOMaTM3aumm npouecca BKAYEHNA/OTKIoYEHNss moaynsa oborpeea Ans 6nokoB ¢
«TUNopasmMepom Kopnyca 1» MOXHO UCMOSb30BaTh BHELUHUA TEPMOPETYNATOP, C AAaTYNMKOM TEM-
nepaTtypbl OKpyXatoLlero BO3dyxa HacTpoOMB €ro TemnepaTtypy nepekniovyeHns B Anana3oHe
-5..0°C.

Bnoku ¢ «tunopasmepom kopnyca 2 u 3» MOLWHOCTbIO OT 2,2kBT 1 Bbiwe, NMEKOT aBTO-
HOMHY CUCTEMY ynpaBrieHMA MoaysrieM noaorpeBa M KOHEYHOMY MOfb30BaTento HeT Heobxo-
ANMOCTM NPOU3BOAUTL PYYHOE BKITHOYEHME-OTKIIOYEHNE MOAYS NO4OrpeBa Npu CMEHe CE30HOB.

B xonoaHbIW nepuoa, Aaxe ecryin HacoCHasA yCTaHOBKa 3KCNnyaTUPYyeTCA He MocCTo-
AIHHO, MOoAyNb NnoaorpeBa AOMKEH ObITb BKIIHOYEH MOCTOAHHO. [laxe B Tex criyyasx, Korga
OCHOBHbIE Lenu nuTaHust pesepBHoOro 6rnoka obectoyeHbl. OTo o6ecneymT ero MrHOBEHHYH FOTOB-
HOCTb K paboTe, a Tak ke ybepexeT Bce cucteMbl Br1oka Npu NOHMKEHUM OKpYXatoLLen Temnepa-
Typbl HWXe npenenbHoné”. Ecnn HacocHasa yctaHoBKa obopynoBaHa pe3epBHbIM HAacocom ¢ 6no-
KOM ynpaBreHus, TO cuctema nogorpeBa pesepBHOro 6roka Tak e AOrmkHa ObiTb MOCTOSIHHO
BKIHOYEHa.

3.4.2.1.XonogHbIA NYyCK NpPU HU3KUX TemnepaTypax

B Tom cnyyae, ecnu no kakom-To npuymMHe Gnok Bce e Obln NonHOCTLI 06eCToveH, cu-
ctema oborpeBa OTKMOYEHA, HO BCE e HeobXxoaAMMO MPOU3BECTU XONOOHbLIN 3anyck pe3epBHOro
Gnoka npu 3Ha4MTENbHbBIX OTPULATENBbHbLIX TemMnepaTypax, Torga HeobxoauMO BbIMOMHUTL criegy-
OLLYI0 NocneaoBaTeribHOCTb AENCTBUMN:

- HeoOXx0AMMO CHa4vana 3anuTaTb CUCTEeMY MOLOrpeBa, 1 AaTb BrIOKy NPOrpeTbCs B TEYEHUN
npumepHo 1 vaca;

- NogaTb OCHOBHOE NUTaHWe Ha Bnok;

- Yyepes BCTPOEHHbIN 3KpaH MeHo « TECT» unm nHeim cnocobom ybeantbcd, 4To 6rnok npo-
rpeT.

- OCYLLIEeCTBUTb NPOBHbLIN 3anyck MHBepTOpa.

T.K. BHyTpK Broka noctosiHHoe HanpsikeHne gocturaet 800B, a MMnynbCHbIE 3HA4YEHNA MO-
ryT 6biTb elle Bbille, O4eHb BaXXHO o6ecneynuTb BpeMs npeaBapuTeNbHOro nporpeBa He Me-
Hee 1 Yaca c uUenb HOpManu3auvu napamMeTpoB BRNAXHOCTU B Koprnyce OGrfioka U UCKNo-
YUTb ABNEHUS KOHAGHCALUN U NeKTpU4ecKoro npobos.

3.4.2.2.Pa6oTa c CEHCOpPHOM KNlaBuaTypou B XO0N104HOE BpemA roaa
[ns B3pblBO3aLULLEHHOIO UCMONHEHUsA BY gonyckaeTtcs paboTtaTb ¢ KHONKamMu CEHCOPHOW KrnaBu-
aTypbl B yTenJfeHHbIX pykaBuuax. B aTom crniyyae, onsa onepaumm «Haxatus» KHOMKM, NydLlue
ncnonb3oBaTb 6ONbLLIOK Nanew, T.K. OH MMeeT Borbluee NATHO KOHTaKTa, U COOTBETCTBEHHO
fonbLy eMKOCTb. HaxaTtus cnegyet npomsBoauTb yBepeHHo, 6e3 cyeThbl. Cuna Haxatus, 6e3
pyKaBuL, 3Ha4YeHMs He MMeeT. B yTenneHHbIX pykaBuLax TpebyeTcs cnerka HagaBnuBaTb Ha
3KpaH, C Lienbio HEMHOMO NPOMATL Matepuarn pykaBuubl 1 yBENUYNTb NATHO KOHTaKTa nanbua ¢
ceHcopom. O cpabaTtbiBaHMM KHOMKM MOXHO CyauTb MO 3aropaHntio e€ « TakTOBOro CBETOAMOAAY.

3.4.3. BknroyeHue nutaHua / npepbiBaHUe NUTaHUA 6Gnoka Bo BpeMs paboTbl

Hwxxe onucaHo noseneHne 6n1oka ynpasneHua:

* nocne nogayv NUTaHuAa UM BOCCTAHOBIEHNN HOPMaSIbHOrO NMTaHMA Nocne ero aBa-
PUNHOW NOocankKwu;

* Npun oonyctmMmoMm nageHum HanpAa>XXeHunAa nnTtaHnA,

67 TemnepaTtypa XpaHeHuA:

- 0n1A o6wenpoM. ucnosaHeHma ot -40°C;

- onAa Ex ncnonHnenua ot -70°C. MNpy nepnoonyeckmnx KnmMaTnyecknx UcnbiTaHnax 6,10kn B EX MCNoMHeHnn nenel-
TbIBAOTCA Ha Temnepartypy xpaHeHua -77°C
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* Npu NOJIHOM npepbiBaHNN UM KPUTUYECKOM nageHunn HanpAa>XXeHnm nmtaHnA

3.4.3.1.Nocne nogaum nuTaHUA UNU BOCCTaHOBJIEHUN HOPMasibHOro Nu-
TaHWA Nocrie ero aBapMmMHOMU nocagku

MoBeaoeHne GrnoKoB ynpaBneHus Nocre nogadn NUTaHusa onpeaenseTca HacTpPoWKoW napa-
MeTpoB Brnoka B akpaHax meHo OM04.04.

OyHKUMA ABTOMaTUYECKMI NMYCK MMEET pasHbl HAbop HacTpoek , B 3aBMCUMOCTU OT UCMOS-
HEeHUs. 5-e UCMNONHEeHNe MMeEeT BCTPOEHHbIN 3HEProHe3aBUCUMbIN TauMep U yMeeT onpenendatb
BpeMsi MPOCTOS C MOMEHTa nponagaHnsa nutaHusa 6noka. Kak cnegcreme aToro , 5-e UCNonHeHue
NMeET HacTpPonky «BoccTaHOBUTL COCTOSIHMEY, B 3aBMCUMOCTU OT BPEMEHU NPOCTOS 6E3 NUTaHUS.

3SM 04.04 \ - 3M 04.04a \ B

- ABTOMATHYECKMI NYCK <J JonycruMoe Bpems Ges <J
paspemeH Bcerpga nuTaamus @ XX:YY:Z2Z
SanpemeH > B
BoCCTaHOBMTE COCTOSH

Mpu nogave nutaHmsa Ha BY Ha gucnnee npubopa B TEYEHUM KOPOTKOrO BpeMeHu oTtobpa-
3utca Bepcus MO 6noka, cepurHbin HOMep Gnoka, agpec camTa TEXNOoAAepXku, 3atem byaet
MOMHOCTBbIO BOCCTAHOBMEH pexunm paboTbl, B KOTOPOM OnoK ynpaBneHus Haxoawncs nepeg oT-
KniovyeHmeM nuTaHus. B 3aBUCMMOCTM OT TekyLlero pexmnma pabotel BY 1 3HayeHus napameTpa ,
Ol aBuratens Hacoca MOXeET BbITb aBTOMaTUYECKM 3anyLleH B 3TOT MOMEHT Ui e B6rnok MoxeT
oXugaTb BBOAA KOMaHAb! yNpaBreHus.

MoBegeHne 6mnoka B 3TOT MOMEHT 3aBUCUT OT HAcTPOeK PyHKUMM «ABTOMaTU4eCKUMn 3a-
nyck»%8 (AM 04.04) n pexxuma pabotbl, PY unu [1Y, B koTOpom Onok ynpaeneHust Haxoguncst 4o
nponagaHnst NUTaHnS.

Ecnv dbyHKUMKM «ABTO3anyck» BKMKOYEHa, TO NOCne BOCCTaHOBNEHNA NuTaHus, 6riokomM aB-
ToMaTmn4yeckn byaeT creHepmpoBaHa komaHga «llyck» n 3anyLieHo 403npoBaHue.

Ecnu doyHKunn «ABTO3anyck» OTKn4eHa, To 6roK, nocne BOCCTaHOBNEHUS nuTaHus, By-
AET OoXmaaTb nogadm komaHabl «yck».

[na 5-ro ncnonHeHus, ecnn BknoYeHa pyHKuna «BocctaHOBUTL COCTOSIHME», TO MOCHe
BOCCTaHOBMEHMA NUTaHus, B6nok BblMMCNSAET nepuoh npoctos 6e3 nutaHus u CpaBHUBAET €ro C
ycTaBkon u3 namatu ( akpaH AM04.04a):

* Ecnu nepuopg npoctos 6e3 nuTaHus, KOpoye yCTaBk BPEMEHU B NnamsaTu npubopa, 1o Oy-

AET BOCCTAHOBMNEHO COCTOSIHME Broka Ao nponagaHvst NUTaHuS.

 Ecnn nepuog npoctos 6e3 nutaHus, Gonblue yCTaBKM BpeMEHM B namsitu npubopa, To

6nok 6yaet Haxoautcs B coctosiHuM « CTOMM» oxunaas nogadn komaHabl «Iyck».

YcTtaBka®® nogaym nocne "ABTomMaTUYeCcKoro nycka" 3aBuMCUT OT 3aaHHOro pexuma paboTbl
onoka:

+  Pexxum PY (ynpaeneHue ¢ naHenn): n3 namaAtu 61oka 6yaeT BOCCTAHOB/IEHO TO 3Ha-
YyeHWe 3HayeHue noJayun Hacoca, KOTopoe Obifo A0 OTK/IHYEHUA NMUTAHWS;

«  Pexum 1Y no RS-485: 13 namATn 6110Ka 6yneT BOCCTAHOBIEHO TO 3HAYEHNE 3Ha-
YeHWe nopayum Hacoca, KOTopoe 6bl10 OO OTKIIOYEHMA NNTAHWUS;

+  Pexum 1Y no TokoBo#u netne 4..20MA: ycTaBka nogaya onpeaenatcaA TEKYLWUM
3HaveHueM curHana [Y Ha ynpasnfAoLlem Bxoae.
Komanga "lyck" MmoxeT 6bITb NpUHATa OT Nt0BOro MCTo4HMKaro.

68 cm. Mpunoxenwne 2, «Hactporika 6noka»
69 CnegyeTt NOHMMATb, YTO yCTaBKa NOAAa4YM Hacoca HaunHaeT oTpabaTbiBaTbCA TOMLKO Nocne komaHapl Myck

70 MCTOYHMKM KomaHgpl "lMyck/CTon" rmbko KOHMUIYypUpYHOTCA 1A pasaenbHo AnAa pexxuva PY v pexxuma Y B
HacTporkax 6noka , Cm.cooTB.pasgen P3
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3HayeHue nogayun Hacoca nocrie komanabl "lyck" B 3TOM crniyyae Tak )Xe 3aBUCUT OT pexuma
yrnpaBneHuns, B KOTOPOM BSIOK HaXoausca 4o NpepbiBaHUS NMUTaHUS:

+  Pexum PY (ynpaBneHue ¢ naHenu): u3 namATn 651oka 6yaeTt BOCCTAHOBSIEHO MO-
cnepHee BBeeHHOE 3HayeHue nopadvn Hacoca, ecnu rnocrie BOCCTaHOBIEHNA NUTAHUA 3Ha-
YeHWA YCTaBOK He N3MEHANN, TO ByaeT BOCCTAHOB/IEHO TO 3HAYEHWe nopgayun, Kotopoe 6bi1o
00 OTKJIIOYEHMA NUTAHWUA;

«  Pexxum AY no RS-485: nogaya 6yneTt onpenenATbcA NOocnegHUM NpUHATBLIM 3Hade-
HUEeM yCTaBKW, JaXke eC/in OHO ObISI0 NPUHATO A0 NpepbiBaHNA NMUTaHUA

«  Pexxum 1Y no TokoBou netne 4..20mA: 051A 3TOro pexxMma yctaBka nogaqm Haco-
ca Bcerpa onpepenATcA TEKyLWUMm 3Ha4YeHuem curHana [1Y Ha ynpaBnatoowem Bxone
Bce HacTponkn 6noka, Tekywmin pexum paboTbl, yCTaBka nogadyn Hacoca (Mnu yctaBska na-
pameTpa ynpasneHus no gatymky OC), AaHHblE O NepekayeHHOM 0O6bLEME U MOTOpecypce y3roB
HACOCHOro arperata 1 T.4., COXPaHSATCHA B 3HEProHe3aBMCUMOMN NamATn npubopa, Co CPOKOM CO-
XPaHHOCTW AaHHbIX MHOMOKPAaTHO NPEBbILIALLNM Ha3HAYeHHbI CPOK Cry0bl 6noka ynpasneHus.
W He TpebyroT nx NOBTOPHOro BBOAA NOCre nocrne BO30OHOBNEHNA MUTAHNA.

3.4.3.2.NNoBeaeHue npu AonNycTMMOM NaAeHUU HanpAXXeHUA NUTaHuA
Mpn ponycTMMOM YpPOBHE NafeHust HanpsbkeHus nutaHusa (40 ypoBHSA MUHYC 20% Huxe
HOpPMbI) UNK NpY nNepekoce a3 Ha BXxode, U Npu 3anyLeHHOM npouecce Ao3npoBaHun, BY Tak
ynpaBnsaeT BCTPOEHHbIM MHBEPTOPOM, YTO Obl KOMMNEHCMPOBATbL 3TO NageHue (Unm nepekoc), u
OHM HUKaK He BMUANN Ha TOYHOCTb M CTAbUINbHOCTb 4O3MPOBaHMS U ObINN «HE3aMETHbI» Ans Oo-
31MPOBOYHOrO arperara.

3.4.3.3.NoBeaeHue Npu NOJIHOM NpepbIBaHUM UNU KPUTUYECKOM nage-
HUM HanNpA>XXeHUU NUTaHuA

Mpu pganbHenweM nageHun HanpshkeHWs NUTaHus, noBegeHue Gnoka 3aBUCUT OT 3HAYEHUS
napametpa «KoHTponb UceTn» B CUCTEMHbIX HACTpoKrKax Boka.

Ecnn «KoHTponb UceTtn» BKIOYEH, TO Npy NnageHuu HanpshkeHus nutanusa Ha 20%, npouecc
A031poBaHna GyaeT npepbiBaTbCA U BbICTABAATLCA CUrHan « ABapusy.

Ecnun «KoHTponb UceTu» oTkntoveH, TO Npy NageHun HanpsbkeHus nutaHnsa Ha 20% u Huxke,
BY 6yget komneHcMpoBaTb 3TO nageHue (MM nepekoc), Noka COBOKYMHOCTb BCEX TEKYLLMX YCIo-
BM MO3BONSAIOT OCYLIECTBMASATb 40O3UMPOBaHME CTabUnNbHO M TOYHO, €CNKU NPU COBOKYMHOCTU TEKY-
LWMX YCNOBMI HapyLLUEHWE NUTaHMUS KOMMNEHCUPOBaTb «HE3aMEeTHO» ANsl 4O3MPOBOYHOrO arperaTta.
Henb34, HapyLlalTcs pexum paboTbl 31, cTpagaeT npouecc 403MpOBaHUs, A03npoBaHue Oyaet
OCTaHOBIEHO W BbICTaBMNEH curHan «Aeapus».

Mpn NONHOM NpepbIBaHUN UM KPUTUYECKOM NageHUn HanpsXkeHnsa Ha Bxoge bnoka (3Haum-
TenbHo Hxe 300B mexdasHoro) Ha Bpemsa 6onee 100 mc, 6nok 6yaeT NONHOCTbIO OTKAYaTbLCS.

Pene «P3» MOXHO CKOHGUrypmpoBaTb TakuMm 06pasoM, YTO OHO Pa3OMKHET CBOM KOHTAKThI
Npy HapyLUEHUN NTaHKs (@ Tak XXe NpU BO3HUKHOBEHUWN OPYIMX aBapUMHbBIX CUTyaunn), n Tem ca-
MbIM ByZEeT CMrHanmM3mpoBaTb O HEFOTOBHOCTM HACOCHOW YCTaHOBKM K paboTe.

3.4.4.Pexxnmbl paboTbl BY
BY umeeT yeTbipe pabouunx pexxnma:
« peXxum «[luctaHuMoHHOE yrnipasrieHue» (Pexxum «y»);

- pexxum «Py4yHoe ynpaBneHue ¢ naHenu onepartopa» (Pexxum «PY» unu «Py4yHoe
ynpasJsieHune»);

+ peXXum «YpoBeHb B 6aKe» («BBOA TEKYLLEro o6bLéma XuaKocTu B 6aKe»);

- pexxum «lMapameTpbl 6510Ka» (pPeXXum usmeHeHUA NnapameTpoB 6J510Ka ynpase-
HUA)

- pexxum «<NFC-cuutbiBaHUe apxusa».
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[nAa HacTponkn BY Heobxoanmo nepeBecTn 610K B pexxum «MapameTpbl 610Ka», a
3aTem BBeCcTU B namATb BY Ha6op Heo6xoANMbIX AaHHbIX.

Mepexon B MeHIo «Pexxum pa6otbr» (M 01.00)
Bxon B maHHOE MeHIO BbINONHAETCA NO KH.«MeH10»:
+  AnAa pexuma «PY»: Bxog BbinosHAeTCA MO KH. «MeHto»/«F1» n3 coctoaHma CTOIT.
+  [Ona pexuma «[Y»:

*  n3 coctoAaHmAa PABOTA BxoA BbINOSHAETCA C MOMOLLBIO OAHOBPEMEHHOIO Ha-
XatnAa n yaepxaHua 2x kH. «MeH»/«F1» + «Cton»71 72

13 cocToAaHmAa CTOIN - no kH. «F1»

Bbixon B rn. akpaH 4epe3 Bblbop pexxmma paboTbl N0 KH.«BBoa», HaBurauua ocy-
LecTBnAeTCcA B cooTBEeTCTBMU C [NpnnoxkeHnem 8.1

3.4.5.HaBurauma no MeHto:

Hasuraumsa ocywectensieTcs B COOTBETCTBUU C [punoxeHvem 8.

[BmxeHne no mMeHw BbIOpaHHOro napameTpa (M nogTBepXAeHWe BbIOPaHHOrO 3Ha4YeHus)
ocyLecTBrsieTcs KHonkon «Beoa» nocrnegoBaTensHO Yepes BCO BETKY NapaMeTpoB, C BbIXOAOM B
Ha4vano BeTKM rnocne akpaHa «BbinonHeHo».

M3meHeHne ycTaBOK NapamMeTpoB NPOU3BOAUTCH KHOMKaMn «+» U «-». ECnv y nuameHsemo-
ro napameTpa eCTb HECKONbKO Nonen BBOAA, NepeEKSIoYeHne Mexay HUMU NpomusBoauUTCA C NOMO-
LUK KHOMOK «<» N «>».

BosBpaT B MeHI0 «Bbl6Op pexxuma» 13 gepeBa MEHIO napameTpoB Npon3BoOANTCA
yepes KHonky «MeHto»/ F1. Boixon B rn. akpaH 4depes3 Bbi6op pexxkmma paboTbl N0 KH.«BBog».

3.5.MeHi0 «IMapameTpbl 6510Kka» 73
KapTta HaBuraumm no MmeHto cM. lNpunoxeHune 8, nepeveHb napameTpos cM. [punoxeHue 2.

3.5.1. UameHeHUe «pexnma paboTbi», BXOA U BbiXoa B MeHIo «lMapameTpbl
6noka» (9M 01.00)

M3meHeHre «pexuma paboTbi» Onoka u Bxod B MeHo «[llapameTpbl» BO3MO-
XeH yepes akpaH «OM01.00» «Bbibop pexuma paboTbi». Bxog B faHHbIA 3KpaH
BO3MOXEH TOIMbKO MNPV OCTAHOBIIEHHOM [O3UPOBaHMM MO KOPOTKOMY HaxaTuio Ha
kHonky «MeHto»(F1). Janee HeobxogumMo BbliOpaTb NyHKT «[lMapameTtpbl Grioka» u
noaTBepAnTb CBOWM BbIGOp KHOMKOW «BBoay.

71 ecnn napameTp «bbICTpoe nepekntoyeHne» UMeeT 3HaveHne «PaspelueH» To Npu Ito6oM U3MEHEHMM NoJa4umn
Hacoca nnm BBog KoMaHab! «[lyck» nnun «Cton» ¢ KnasnaTypsbl, nepesoauT BY B pexxmm «Py4yHoe ynpaBneHue ¢
naHenu onepartopa»(«PY»), cm.lMpunoxenune 2: MeHio MNapameTpbl 6510Ka, BeTKa «HacTpoinka 6noka»

72 [losaMpoBaHMe B 3TOM cny4dae 6yaeT NPUHYAUTENbHO OCTaHOB/IEHO
73 [lononHnTenbHO onucaHme napametpos bY npueeneHo B «MPUNTOXKEHUE 2: Tabnuua napameTpoB HacTpo-

MKun 6noka ynpasneHus "vapomatuk-102(Ex)", koMMeHTapum u pekomeHaauum no nx BbiI6opy, B3auMHOMY
BINUSIHUIO U NPAKTUYECKOMY UCMOSNb30BaHUIO»
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3.5.2.MapameTpbl: «CyMmmapHbIn 06BEéM» (DM 02.00)

[Mo3BonsieT NPOCMOTPETL BEChb NepeKkadYeHHbI arperatoM (YY4TEHHbIN B6r1OKOM) O6BLEM Xnako-
ctn. MoXxeT ncnonb3oBaTbCs Kak CHETUMK pecypca HaCOoCHOro arperarta n gnsa nposegenus MNP

Hue 2)

3.5.3.MeHto napameTtpoB: «Texnoaaepxka» (M 03.00)
(kapma Hasuzauuu ro meHr cm. lNpunoxeHue 8, nepevyeHb napamempos cm. lNpunoxe-

MosBonser:

MpountaTtb cCepunHbIi HoMmep™ broka «'mapomaTuk-102»
Onpegenutb 3awnTyto B 6nok Bepcuto MO obecneyeHns
lMocmoTpeTb agpec canTa Texnogaepku 6noka

(

http://TMOPOMATUK.P® wnnu http://hmatic.ru )

3.5.4.MeHto napameTpoB: «HacTpouka 6noka» (9M 04.00)

[No3BongerT:

* Bbibpatb «Anroputm pabotbi»?® (OM 04.01):

* [Jo3upoBaHue -Korga nogada Hacoca onpenensaercs 3agaHnemM 3HadeHust nogaudu,
n/y

* MWO-PerynupoBaHue -korga nogadva Hacoca onpegenserca [MAO-anropyutmom
perynmpoBaHusi, OCyLLLeCTBAAEMOro no curHany ot garymka OC (gatymk pH)

* MT-PerynupoBaHue -korga nogadya Hacoca onpegensietca MT-anroputmom pery-
NMPOBaHUSA, OCyLLECTBNAEMOro no curHany ot gardmka OC (gaTyvky AaBneHus Ha Bbl-
xofe Hacoca).

* [Jo3sa -korga HeobxoauMoO [03MpoBaTh 3agaHHbI 0OBLEM C 3agaHHOW nogadven Ha-
coca

* BapaTb nopor nepexoda Ha OUCKPETHbIN pexum nogaum (30, 35 nnn 40 % OT HOMU-
HanbHoW nogayn) (OM 04.02). 3agaeTtcs nepexoq U3 pexuma ynpasrneHUs UCKNIYMTENbHO
CKOPOCTbIO XOO0B MIYHXEpPa, B PEXUM rae perynmpoBaHue CKOpoCTM X040B KOMOMHUpYeTCS
C nay3amu BpalleHunst 3] HacocHOro arperara;

* YcrtaHoBUTbL 3HaveHne «MakcumanbHaa nopgada, %» Ons BCEX PeXMMoB (OorpaHude-
HMe MakcumanbHou nogayun) (M 04.03), ana ygobcTBo, B APYromM More 3TOro 3KPaHHOro
MeHI0 oTobpaxaeTcs 3HayeHne «Makcum.( 50 'y ) nogava : %» - MakcumanbHOe 3Hade-
HWe nogaym Hacoca npu Yyactote 50 4 Ha BbIxoae MHBepTopa. T.K. UHBEPTOP MOXET dhop-
MUpoBaTb YacToTbl Ao 55IMy’6, To napameTp «MakcumanbHaa nogaydya» MOXeT npeBbl-
waTtb 3HavyeHue 100% u npeBbiwaTb 3Ha4YeHue B none «Makcum.( 50 'y ) nogaya»r.
BepxHee 3HauyeHue napameTpa «MakcumanbHasa nogadya», AOCTYNHoe And BBoda, 0bbly-
HO HaxoauTcs B gmanasoHe 120..140%. Bnok cam BbIYMCAAET U OrpaHNyYnBaeT BepxHee
3HaYeHMe napameTpa , UICXOAA U3 pearibHO BBeAEHHbIX AaHHbIX B BeTKax MeHl «Ka-
nnépoBka» «dM10.xx» n «f'mapocucrtema» (AM09.xx), n 6yaeT pasnUyHbIM ANA pas-
HbIX HaCOCOB M ycnoBun gosupoBaHua. Npn BeBoae «MakcnmanbHas nogaya,100 %»
BGnok orpaHMymnT nNogady Hacoca NacnopTHbIM 3HaYEHNEM HOMUHANbHOM NoAayMm.

74 MapameTp N3MEHAEMbIN Yepes MEHIO, MPY HEO6XOOUMOCTU U ANnA yA06CcTBa MOXET ObiTb CKOPPEKTUPOBAH

75 AnropuTM ynpasfieHnA nogadven Hacoca

76 TexHMYyeckanA BO3MOXHOCTb (hOpMMPOBAaTL YaCTOTY Ha BbiIXxoAe MHBepTopa 6onee yem 550 meeTcA, HO Npu
3TOM CYyLLECTBYET ONACHOCTb NPEBLICUTb KPUTUYECKME CKOPOCTU TEYEHUA XUAKOCTU B KNanaHHOW CUCTEME HaCco-

ca. Yrto

MO>XeT Bbi3BaTb KaBUTaAUUO N OP. HpOﬁﬂeMbl.
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PaspewnTtb/3anpetute «ABTOMaTU4ECKMU NycK D» npu nogadye HanpspKeHUa nNuTaHus

(3M 04.04);

PaspewnTtb/3anpetuts «bbicTpbin nepexon PY/OY» (OM 04.05). MapameTp BnvsieT Ha

anroputm o6paboTKM COOTBETCTBYHOLLEN KHOMKM NaHenn ynpasreHus;

Hue 2)
MeHto «[atunkm» no3BonsieT CKOHUrypMpoBaTb TOKOBbIE BXoAbl Gnoka ans paboTtbl ¢ pas-

BbibpaTtb 3Ha4eHne napameTtpa «AucT. ynpasneHue» (3M04.06)

«4-20mA» - Ona ynpaeneHus nogaden unm 3agaHusa yCTaBKu perynupoBaHns o
TokoBon netrne 4-20MA, Yepes BxoaHon aHanorosbin nopT A_In1. MNpegnonaraet nog-
KIlOYEeHWe aHanoroBoro 3ajatyvMka C akTUBHbIM TOKOBbIM BbIXOAOM K KITEMMHOW KO-
nogke X1 (Knemma «3agatumk nogaym Hacoca» (X1:A5) u knemma «O6wwmn 24B» (c
X1:A1 no X1:A4)). Ecnu 3aaaTymk naccuMBHbLIA?, TO ANS BO36y>KOEHNS TOKOBOW NETNM
MOXHO MCMNonb3oBaTb BHeWHM UM HanpsbkeHnem oT 12 go 24 B, unu UM 24 B BcTpo-
€HHbIN B 6nok «'mapomatmk-102y;

«0-20mA» - Ona ynpaeneHus nogaden unm 3agaHusa yCTaBKu perynupoBaHns o
TokoBown netne 0-20MA, nnu ¢ NOMOLLBIO UCTOYHUKA HanpshkeHus 0-10B, yepes Bxoa-
Hon aHanoroBbi nopT A _In1. lNMpegnonaraetT NoAaknYeHNe aHanNoroBoro 3agaryvka K
knemmHon konogke X1 (Knemma «3agatumnk nogaym Hacoca» (X1:A5) u knemma «O6-
wmn 24B» (c X1:A1 no X1:A4));

* «RS485» - ona ynpasneHus nogadvyen Unu 3agaHus yCTaBKU perynvpoBaHust Mo
RS-485. Takke no3BonsieT NonyyYnTb AeTarnbHY0 MHAOPMAUMIO O TEKYLLEM COCTOSIHUMU
Onoka v curHanax Ha noprtax BeBoAa-BbiBoga. lNpegnonaraer nogknoyeHUe NIMHUA WH-
Tepdenca RS-48578 k knemmHon konogke X1:A15(nuHua A) n X1:B16(nnHusa B) (OkpaH
X1:B15).

* «MAMnynbcHbIM BXxoA» - ANSA ynpasneHns nogadyen ¢ NoMOLLbI0 UBMEHEHUS YacTo-
Tbl  CregoBaHUA UMNYNbCHbIX curHanos. [peanonaraeT NOAKMYEHMEe MMIMYbCHOrOo
3agatdmka Kk knemme «MmnynbcHbii Bxoa» (X1:B9) u knemme «OOWMN ONCKPETHBIX
Bxogos» (X1:B12).

3.5.5.MeHto napameTpoB: «daTuynkun» (M 05.00)

(kapma Hasuz2auuu ro meHr cMm. lpunoxeHue 8, nepevyeHb napamempos cMm. Npunoxe-

JINMHBIMW JaTynKamMmun C*)VI3I/I'~I€CKVIX BEITIMYNH, NMPMMEHEHNE KOTOPbIX MOXET ObITb aKTyalibHO npu
NOCTPOEHNN HaCOCHOWM YCTaHOBKW. A Tak Xe BBECTU napamMeTpbl HOPMUPOBaAHUA CUrHara ot HUX.

Mocne KOH(*)I/IprVIpOBHI/IFI NOAKIMKOYEHHbIX OAaT4YMUKOB, NPpUHMMaeMble C HUX OaHHbl€ Nnoo4e-

penHO BbIBOAATCS B 4-1 CTPOKe aucnnes.

MoAKNIYNTL/OTKAYNTE BHELWWHUA «[daT4YMK YacToTbl XoaoB»7 nnyHxepa (OGM05.01). MNpwu
BbiOOpe 3HauyeHust napameTpa «[MogknoYeHy», AaTyMK YacToTbl MOOKIHOYAKT K KITEMMHOM
konogke X1 (knemmbl X1:B11 n X1:B12);

MoAKNIYNTL/OTKNIOYNTL BHEWHUN «[aTUMK AaBneHUss» B HaNOPHOW
marnctpanvu(dM05.02). Bo3amMOXHO NOAKMOYEHNE AATYMKOB C (DOPMaTOM BbIXOAHOMO Cur-
Hana gatynka 4-20mA.

77 «MPUNOXEHWUE 5: CTpykTypa BHyTpPeHHUX uenen «mapomatnk-102» 13 PO noMoXeT Bam OCyLLEeCTBUTbL KOp-
pPeKTHOe noakntoyeHne. Tak Xe Bbl MOXeTe NONYyYNTb KOHCYbTauum No BCEM HalMM KaHanam ceAasn Ha WEB cain-

Te.

78 Cm. OnucaHwne npotokona Modbus RTU ana Nvapomatunk-102

79 PekomeHayeTcA UCrosib3oBaTh BCTPOEHHbIN B 650K BUPTYasibHbIA aTUYMK 4acTOTbl XO40B MyHXepa, Bblbupan
3HayeHne napameTpa «OTKIYEH»
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OM 05.02 \ - OM 05.03 \ E
JaTumMK [DaBJIEHUSN : JaTunux naBJYIEHMS :
» NOAKJIOYEeH <J XXX bar 41 [
oTKIIOUeH gl =

Mpu BbIGOpe napameTpa «llogkntoyeH» cnegyet 3agath nNpegen WwKkansl u3aMepeHus gatyum-
ka B Bar (OM05.03). Ecnu B nacnopTe Ha AaTyvK JaBneHus WKana 3ajaHa B OT/IMYHbIX OT
yKa3aHHbIX Bbllle eaunHuLax, UX Heobxoaumo nepeBecTn B Bar u BBECTU BbIYUCIIEHHOE
3Ha4yeHue.

* [MogkniounTb/OTKNIOUYNTL BHELWHUM «[aTyuk ypoBHA» peareHTa B 6ake(OM05.04). Bos-
MOXHO MOAKMYEeHNe OaTtynmkoB C (POpMartoM BbIXOAHOrO curHana pgartdmka — 4-20mA.

3M 05.04 E 3M 05.05 E

JaTuMx YPOBHS : . JaTuxx ypoBHs .
_’Msuvocxuﬁ 0% yposum Gaxa :
Nporpaxaait Xx.X MA =

— 100% yposus Gaxa :
XX.X MA

[anee Heobxogumo 3agatb, B %, rpaHuubl aBapuMHOIroO 403MPOBAHUSA N BKIKOYEHUS CUTHA-
nmsaumm Npu QOCTUXKEHUN 3afaHHbIX 3HAYEHUA MUHMMAsnbHOMO M MaKCMMarnbHOrO YPOBHS
XnakocTtn (peareHTta) B 6ake. A Tak e, 45 HOPMUPOBAHWUS BXOOQHOMO CUrHana oT Aatyuka
ypoBHSA Heobxoammo 3agatb Todky 0% (MA) n Touky 100% (MA). MNMepeuncrneHHble Bbiwe
napameTpbl HOpPMUMpOBaHWA WM 06paboTKM CurHana gaTtyuMka YpPOBHS HacTpauBalTCH B
«3OMO05.05»:

*  «MuHumym» , % -rpaHvua aBapuWHOro ocTtaHoBa npwu gocTuwxkeHun Min
YPOBHS peareHTa B bake;

+  «Makcumym», % --rpaHuLa aBapuMHOrO OCTaHOBaA Npu AOCTMXeHUn Max
ypoBHs80 peareHTa B bake;

*  «0% ypoBHA 6aka», MA -3Ha4YeHNe TOKOBOrO CMrHana c gaTyvmka YpOBHSA npu
NONMHOCTbIO U3pacxogoBaHHOM Bake (M3MepeHHoe MNpw nyckoHanagke). Mcnonbay-
eTca 451 HOPMUPOBAHUS CUrHana gartynka ypoBHS;

*  «100% ypoBHsi 6aka», MA -3Ha4YeHMEe TOKOBOrO CUrHana ¢ gartymka YpOBHS
Npu MONMHOCTBLIO HanonHeHHOM 6ake (M3MepeHHOe npu nyckoHanagke). Mcnonbay-
eTcs AN HOPMUPOBAHWS CUrHaNa Aartynka ypoBHS;
Mpn ncnonb3oBaHUKM B Ka4eCTBE AaTyMKa YPOBHS rMApOCTaTMYECKOro Aatymka unv gatym-
Ka gaBneHus, npegensl cpabarbiBaHUA CUrHanmM3auum €min U €max B [%] paccumtbiBatoTcs no cop-
Mynam:

o= gXp ><hmin )(100,

max

roe: g — yckopeHue cBoGOAHOro nageHus;
p- yOoenbHasi MAOTHOCTb NepekaYnBaeMon XNOKoCTH;

max

80 [ImeeT 3Ha4YeHMe nNpu 3anpaske 6aka HACOCHOroO arperaTa, Korga BO3MOXEH Nepenns 1 pasnme peareHTta B no-
MELLEHNN HACOCHOWM YCTaHOBKMW. Tak e akTyaneH B peaKuX NMPUMEHEHUAX, KOrga HacoC HamnosIHAET NPUEMHbIN
6aKkn n n3amepAeTCA YPOBEHb peareHTa Ha BbIXOAE Hacoca.

— 70 —
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Pmax — MakcmanbHoe aaBrneHne namepsieMoe AaTtyMkom OaBneHus;
Amin ¥ hmax YPOBHM XunakKocTu B 6ake cpabaTbiBaHUS cUrHanusauum.

MoaknuNTL/OTKAYMTL BHEWHUN «[aTtyuk Temnepartypbi» (OM05.06). BoamoxHo nog-
KNIYeHne patynkos ¢ ¢GopmaToM BbIXOAHOrO CUrHana pgaT4duka 4-20mA.

3M 05.06 E 3M 05.06a E 3M 05.07 E

H
HazTumx TeMneparyp™ : - HAaTuux TeMneparyps : . AaTyux Temneparyps
noaxJIoYeH floporpes pearexTa A = XXXX C
OTXIIOUER Oxnaxgenue pearexra 20MA = XXXX C E E

KouTpons neperpesa Sananme =XXXX C
I'ucrepesuc =X C

BHewwHWn gaTymk Temnepartypbl MOXET UCMOMb30BaThCS:

ANs perynupoBaHus TemnepaTtypbl 6aka peareHTa, ¢ BO3MOXHOCTbIO YyrpaBneHus
TOHamu nogorpeBa nnu oxnagutenew;

Ans TeMmnepartypbl JaTtynka , U OT TemnepaTypbl NPMOOPHOro oTceka, ¢ BO3MOXHOCTbIO
ynpasneHua TOHamun nogorpeBa unm BEHTUNATOPOM OXNaXXOEeHUs;

ANs KOHTpons Temnepatypbl 3L unv npuBoga Hacoca, € BO3MOXHOCTbIO ¢hopmMupo-
BaHMA CUrHana aBapuMmHoro octaHona O[], u BbIBOAOM Ha aucnnen nHdopmaum-
OHHOro Coo0OLeHus.

PYHKUMA faTyMKa TemnepaTtypbl onpegensieTcss BblbpaHHbIM napameTpoM KOHdurypa-
umn B «OM 05.06a»:

«MoporpeB peareHTa» —3anyckaeTcsl arroputMm ynpaerneHus HarpeBaTerieM. YCTaBKku
ynpasneHunsa 3agatwtcs B «3AM05.07». Beixogom ynpasneHnsa moxet ObiTb «Pene 1» nnm
«Pene 2», B 3aBMCUMOCTU OT HacTpoek BBeAEeHHbIX B «MeHto «Bbixogbl» «3M 07.01» u
«OM 07.02»
«OxnaxaeHue peareHTa» —3anyckaeTcs anropuTMm yrnpasneHus oxnaguTtenem. YcTaBku
ynpasneHunsa 3agatotcs B «OM05.07». Beixogom ynpasneHus MOXeT ObiTb «Pene 1» unu
«Pene 2», B 3aBMCUMOCTK OT HAcTpoek BBeAEeHHbIX B «MeHto «Bbixogbl» «OM 07.01» u
«3OM 07.02»
«KoHTponb neperpeBa» —3anyCckaeTca anropMTM KOHTPOSs MakCMMarnbHOW Temneparty-
pbl. Mpn gocTmxkeHnn Temnepatypbl 3agaHHon B «3AM05.07» Gyaet ocTaHOBNEHO O03U-
POBHO, Ha AWUCNMen BblgaHO WHGOPMaUWOHHOE coobuleHne 1 chopMMpoBaH CUrHan
«ABapusi». Bbixogom curHanuaaumm mMoxeT 6biTb «Pene 1» nnun «Pene 2», B 3aBMCUMO-
CTM OT HacTpoek BBeAeHHbIX B «MeHto «Bbixogbl» «3M 07.01» n «OM 07.02».

DYHKUMA MOXET MCNONb30BaTLCA ANSA BbISIBIIEHWUS aBapuUHOIo neperpesa:

* KapTepa npuBoda Hacoca, BO3HMKLWIEro B crieacteve npobrnem co cmaskon unu

aBapuu penykTopa;
* NMOSIOMKM NOALUMMHUKOBOIO Y3na;
* neperpesa O u T.n.

MapameTpbl HOPMUPOBAHUA CUrHana BHELLHEro AaTtynka TemnepaTtypbl U yCTaBKU peryns-
Topa Temnepartypbl HacTpamBatoTes B «OM05.07»:
«4mA», °C -3HadyeHne TeMnepaTtypbl AaTtynka npu BeiXoOAHOM curHane 4mMA (13 nacnopTa Ha

Hue 2)

AaTynK)

«20MA», °C -3HaveHne TemnepaTtypbl AaTyvka npu BbIxogHoM curHane 20MA (13 nacnopta
Ha OaTyuK)

«3apaHue», °C - ycTaBka Onsi BCTPOEHHOro B Onok kaHana perynsitopa-curHanusatopa
Temnepartypbl;

«'mctepesuncyr, °C -ructepesnc BCTPOEHHOrO B BrioK kaHana perynaropa temnepaTypbl.

3.5.6.MeHto napameTpoB: «Bxoabi»(3M 06.00)
(kapma Hagueayuu rno meHto cm. lNpunoxeHue 8, nepedyeHb napamempos cm. [Npunoxe-
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[No3BongerT:

HacTtpouTb oyHKUMOHanbHoe HasHadeHne «/MnynbCHbIM BXoa» (KnemMmmHasi Konoga-
ka X1 koHTakTbl X1:B9 n X1:B12).

BbibpaB - «KoHTponb gocTtyna» K ykasaHHbIM KOHTaKTaM NOAKNIOYaeTcs AaTynkm
«H3» KOHTakTamu, Npyn pasMblkaHUN KOHTaAKTOB NPOLIECC J03MPOBaHUSA OCTaHaBNK-
BaeTcs, Yepes BblbpaHHOE BpeMSs 3a0epKKN.

BbibpaB — «3agatymk» K ykasaHHbIM KOHTaKTaM MOAKIHYaeTCs UMMYNbCHbLIN 3a-
AaTynK NPOU3BOAUTENBHOCTU HACOCHOIO arperara, YTo [[OMMKHO ObiTb noaTeep-
XOeHo BblIbopom B MeH0 «HacTponka 6nokay/ « AnctaHuMoHHOEe ynpaBneHne» Ha-
cTponkn «mnynbcHbIM Bxoa». Cneayowmm warom MeH «BxogHas vyacTtota» 3a-
AaTb 4acToTy WMMMYNbCHOrO 3ajaTynka MNpPou3BOAUTENBHOCTM Hacoca, COOTBET-
CTBYIOLLYYIO HOMUHANbHOM nogade Hacoca npwu nutaHum 3L oT cetn ¢ yactoton 50
uy.

HacTpouTb Bxoa «3KM Pmin» ( knemmbl X1:B7, n X1:B12 nogkntoyeHne anekTpo-
KOHTaKTHOro MaHometpa ¢ «HP» kOHTakTamMn AOnsi KOHTPONS MUHUMAanbHO O0nMy-
CTUMOrO 3HaYeHUsa JaBneHus B MarncTpanm).

Ecnu BbIOpaH - «OKM1:CTOIN_3[», npn 3amMblkaHUM KOHTAKTOB MPOUCXOAUT OCTa-
HOBKa anekTpoasuratens. Cneaylowmm LwWarom MeHo Heobxoanmo 3agatb «Bpems
3aZlepXXKN Npu nyckey», T.e. 3aJaeTcs BpeMsl, B TeHEHNe KOTOPOro CUrHasm arnekTpo-
KOHTaKTHOro MaHoMeTpa byaet nrHopupoBaTbCA.

Ecnn BbiGpaH - «OKM1:MMYCK_3[0», npn 3amMblKaHUM KOHTAKTOB MPOUCXOAWUT MyCK
anekTpoasurarterns.

MapameTp «Bpemsa 3agepxkn», B 3TOM MEHI0, NO3BONSET 3a4aTb BpEMSA ANCKPUMU-
Haumm curHana ot Bxoga OKM HU3KOro aaBneHus npu ctapTte, U NO3BOMAET Hacocy
nocrie ctapTta ycrneTb NPeoaoneTb HUKHIOK aBapuUNHYIO rpaHuuy AaBneHus B rmpo-
cucTeme.

3.5.7.MeHto napameTpoB: «Bbixogbi»(3M 07.00)

(kapma Haguaauuu ro meHo cm. MpunoxeHue 8, nepeyeHb napamempos cm. [puroxe-

Hue 2)
3M 07.01 Ei 3M 07.02 E 3M 07.03 E
‘::.:;v:: ;n @_’ :::;v:i ;n . :::::a‘;i:o:: :1 .
| Mzer noswposanse | Iil MaeT zoswposanxe | Ii' Nonava nacoca 2 Iil
CpatGoran 3KM1,62 CpaGoran 3XMl, 2 Buxoaxas wacrora
| Bxsi, ynpann. C nanesu | Bxn.yopasn., ¢ naneny
| Yopamn.no zar.Tesnep Yopasn.no paT.Tesnep |

an Soran JIAT
| Ynpasnexwe no MODBUS  Ynpasnexxe no MODBUS

Mo3BonseT HAaCTPOUTbL CUrHaNbHbIE BbIXOAbl Oroka:
* Hactpoutb «Pene 1» (OM07.01)(knemmHas konogka X1 koHTakTbl A9, A10).

* «BknroyeH J[]» -KOHTaKTbI perie 3ambIKaroTCs NPY BKINKOYEHUN SneKTpoaBura-
Tensa Hacoca.

* «<MpeT posupoBaHue» (peKkoOMeHOOBaHHAs HACTPOMKA) -KOHTaKTbl perne
3aMblKaloTCa nocne komaHapbl «1yck» n ocTatoTCs B 3TOM COCTOSIHUM A0 No-
nyyeHumn komaHgbl «Cton», gaxe B TOM crny4vae, ecnu 3L B 4aHHbIA MOMEHT
NPUOCTAHOBIIEH.

* «Cpabotan 3KM1,2» -KOHTaKTbl pene 3amMblKaloTCA NPy NONyYeHUn curHana
OT 3MNEKTPOKOHTAKTHOro MaHoMeTpa NpensaTcTByloLwerod! NpoaomkeHno go-

81 pmeeTcA BBMAY npexXage Bcero cutyaumnA onacHoro npesbilleHnA naBieHnA B pr6or|poso,u,e H BbIXOQ4e Hacoca, U
cuTayumA ¢ nageHnem gaBsneHunA Ha BbiXxo4e Hacoca HMXe Min 3Ha4YeHUA, YTO MOXKET ObITb MHANKATOPOM paspbiBa

Tpybonposoaa
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3MpoBaHMs HacoCOM (CM.Tak e HacTporku BxogoB OKM1 n 3KM2). B suay
noTeHUManbHON Ba)XHOCTWU curHamna, OH cbpacbiBaeTca TOMbKO MPU CHATUM
nuTaHus ¢ bnoka.

* «Bkn.ynpaBn. ¢ naHenu» -curHanuaupyet o TOM, OTKyda OCYyLLEeCTBNSAETCH
3agaHune nogadn. CurHan akTMBeH (KOHTaKT 3aMKHYT) Korga BblibpaH pexum
«YnpaeneHus ¢ naHenu» (npubopa) . Mpn atom KH. IMNMyck n Cton moryT ObiTb
aKTMBOPOBAHHbLI B 3aBMCUMOCTM OT uX HacTpoek B «3M06.06» n «3M06.07 »

* «YnpaBn.no gar.temnep» - COCTOSHUE perne 3aBUCUT OT PyHKUUWN BbibpaH-
HOW ONnSA BHewHero «[artynka Temnepartypbi» U ero Tekylwen temneparypsbl.
B 3aBMCUMOTM OT HACTpPOEK, BbIXO pene MoxXeT ynpasnates2 TOHamn nogo-
rpeBa Gaka mnm NpuBOPHOro oTceka HAaCOCHOW YCTAHOBKW, OXSflaauTensamu
NN CUrHaNU3npoBaTb O Neperpese KapTepa NpMBoLa Hacoca, NOALIMMHUKO-
Boro yana unu 3. NMogpobHee cm. pasgen PO «MeHo «[atymkn», akpaH
mMeHo «3M 05.06a».

* «Cpabotan [Jat Yp» -KOHTaKkTbl pefne 3amblkaloTca Npu OOCTMKEHUM CUTHA-
fIOM OT AaTynKka YpOBHSA OOHOW M3 3adaHHbIX rpaHul. PyHkuma «Cpabotan
[at Yp» BblOMpaeTcs TONbKO €Criv B MEeHK0 «[laTymku» MNOAKMNIYEH AaTymK
YPOBHS.

* Hactpoutb «Pene 2» (3M07.02) (knemmHasa konogka X1 koHTaktel A11,A12). Ha-
Oop napameTpoB Ans ynpasneHus yHkumen «Pene 2», napameTpbl KOHUrypu-
poBaH aHanorn4yHol «Perne 1»;

* Hactpoutb «Bbixog 4...20 mA»(OM07.03) (knemmHasa konogka X1 koHTakTel B13,
B14)

MonapHocTb nogkntodeHna UM ana Bo3OyXaeHMA TOKOBOro curHana B netne
MOXeT ObITb NPOU3BONbLHOWN.
Bo3amMOXHbI criegyrolime BapmMaHbl HACTPOWKN TOKOBOIO BbIXOAaA:

* «lMopayva Hacoca 1» -Ha BbIXOA MOCTYNaeT TOKOBbIA CUrHas nNponopumoHarb-
HbIN YyCPEAHEHHOW NPOU3BOOUTENLHOCTM Hacoca (peKkoMmeHAoBaHHasi Ha-
CTpouka).

* «lMMopayva Hacoca 2» -Ha BbIXOA, MOCTYNaeT TOKOBbIVA CUrHasn nNponopumoHarb-
HbI MTHOBEHHOM NMPOU3BOAMTENbHOCTU Hacoca

* «BbixogHaa 4acTtoTa» -Ha BbIXO4 MOCTYMaeT TOKOBbIM CUrHam nponopLmo-
HanbHbIN YacTOTE NUTAIOLLIEro HaNPsHKEHWS AneKkTpoaBuratens Hacoca.

3.5.8.MeHt0 napameTpoB: «RS-485» (OM 08.00)

(kapma Hagueayuu rno meHto cm. lNpunoxeHue 8, nepedeHb Napamempos cMm. [Npurnoxe-
Hue 2)
lMo3BonsieT HacTpouTb NapameTpbl nHTepdenca RS-485 cuctembl KOHTPOSA U ynpaBrneHus
BEPXHErO YPOBHS, @ UMEHHO:
* «RS - 485: Homep XXX» -ycTaHOBUTb YHUKanbHbIM HOMep BY cpeaun ycTponcTs,
NOAKMYEHHbIX K ceTn Modbus cucTembl KOHTPONS U ynpasBneHus BEPXHEro ypoB-
HS.
* «RS -485: CkopocTb XXX» -yCTaHOBUTb CKOPOCTb OOMeHa JaHHbIMU, NPUHATYHO
B cetn Modbus cnucteme KOHTPOssS 1 yrnpaBneHus BEPXHEro YPOBHS.
* 3anpetutb/pa3pelunTb NOSIHbIA KOHTPOSIb -CUCTEME KOHTPOSS M ynpaBreHus
BEPXHEro ypoBHS ynpasnsaTb paboTon HacoCHOro arperata no nHrepdency «RS —
485». KomaHgbl yteHna peructpos Modbus no nocneposatenbHomMy nopty Ao-
CTYNHbI B Nto6om pexnme pabotbl brioka.

82 YnpaB/ieHe MOLLHbIMW Harpy3KaMu OCYLLECTB/IAETCA Yepes NpoMpesie UM KOHTaKTop.
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3.5.9.MeHto napameTpoB «'mapocuctema» (M 09.00)

(kapma Hagueayuu rno meHto cm. lNpunoxeHue 8, nepedyeHb napamempos cm. [Npunoxe-
Hue 2)
[Mo3BONSET YCTAHOBUTL 3HAYEHME AABIEHUS N BA3KOCTU NepeKkavynBaemMomn XnNaKocTu:

- «Pa6ota: paBneHune XXX» -ycTaHOBUTb BENYMHY pabo4vero naBneHnsa B rmapocu-
cTeme. BBeneHHOe 3HavyeHne faBneHua ncrnonb3yetcA bY ecnu He NOAKNIOYEH BHELWHUA OaT-
YUK OaBJIEHMA C aHANIOroBbIM BbIXOOOM;

- «Pa6ota: MuHum. naBneHue XXX» -BBeJeHHOE 3HaYeHWE AaBneHnA UCMOosb3yeTcA
BY ecnu nogknoyeH BHEWHNW JaTYMK OaBfeHUA C aHanioroBbiM BbixogoM. Peakuua BY npu
OOCTV>KEHUN OaBNeHnA MarucTpanm paBHoro BBEAEHHOMY NporpaMMmupyeTcA B MeHI0 «Bxoabl/
OuckpeTHbin Bxog OKM1». Mpn BBOAE MUHMMAaNbLHOrO AasneHnA pasHoro 0, peakumnA BY oT-
CyTCTBYeET.

- «Pa6bota: Makcum. laBneHune XXX» -BBeeHHOE 3HA4YEHVE OaBfIeHNA UCMNOMb3YeT-
cA BY ecnu nogknoyeH BHEWHWUA gaTynK gaBrneHunA ¢ aHanorosbiM BbixogoM. Peakuua BY
Npv OOCTUXXEHUN OaBfeHUA MarucTpanu paBHOro BBE4EHHOMY — OCTaHOBKa Hacoca, aHaso-
rmyHo IKM2.

« «Pabota: BAaskoctb XXXXX» -anHammnyeckans3 BASKOCTLE4 nepekaynBaemMon XNaKo-
cTu B [Ma*c]es.

3.5.10.MeHto napameTtpoB: «KanubpoBka» (OM 10.00)

(kapma Hasu2auuu ro meHr cm. lNpunoxeHue 8, nepevyeHb napamempos cm. lNpunoxe-
Hue 2)

[Mo3BonsieT BBECTU NapameTpbl, YCHOBUA N pe3ynbTaToB KanmbpoBKM HACOCHOro arperata
K KOTOpOMY nofgkntoyeH aaHHbin BY. KannbpoBka npoBoantcs B COOTBETCTBUM C MHAMBUAYarnb-
HbIMWU NACNOPTHbIMU AaHHbLIMU Ha HACOCHbLIW arperar:

+ «Kanubposka: gaBneHue XXX kl'c» -BBOOAUTCA 3HAYEHVE OaBfIeHNA B MarncTpaniu,
npv KOTOPOM MPON3BOAUTCA KannbpoBKa arperarta ra cTeHae 3aBoga narotosutena (Kak

83 cyecTByeT CTporaA 3aBMCMMOCTb OUHAMWYECKON BA3KOCTHLIO Bblipaxkaemoi B [[Na*c] ([Mackanb B cekyHAy) 1 Ku-
HeMaTM4ecKon BA3KOCTLIO BbipaXkaemyto B [cCT].

84 BASKOCTb XMOKOCTEN 0ObIYHO 3aBUCUT OT TemnepaTtypbl, T.4. 478 AOCTUXKEHNA 0COB0 BbICOKON TOYHOCTU 003U-
poBaHWA XenaTesbHO BBOOUTL peasibHble 3Ha4YeHUA BA3KOCTU A03UPYEMOM XXNOKOCTU Npu paboyer Temneparype.
Ecnn Hacoc paboTaeT Ha ynvue, 1 XXUAKOCTb B 3UMHUIA Nepuo, He NoOrpeBaeTcA, PEKOMEHAYeTCA MEHATL BBe-
OEeHHOe 3HaYeHne BA3KOCTW peareHTa XoTA 6bl 2 pasa B rof, AnAa «Tensaoro» 1 Afaqa «XonogHoro» nepnonos. T.K.
BA3KOCTb B 3TN NepUOAbl MOXET OT/INYaTbCA Ha OAUH-ABA NopAaka. 3HayeHne BA3KOCTU XXUAKOCTU U eé 3aBuCU-
MOCTb OT TeMnepaTypbl MOXKHO Y3HaTb:

*  C MNOMOLLbIO BUCKO3NMETPA;

* U3 (hmnsunyeckunx Tabnuu;

+  u3 TY Ha peareHT, y Npou3BOAUTENA peareHTa.

Ecnn onpenenntb BA3KOCTb A03MPYEMON XXMAKOCTN He yoaéTceA, OCTaBbTe BA3KOCTb BOAbI.
MpumepHOe 3HaYeHMEe KMHEMATNYECKOWN BA3KOCTM Pa3/IMYHbIX XXNOKOCTEN OAHO HUXKE:

+  AueToH-0,38cSt

+ BeHsuH - oT 0,46 o 0,88cSt

+ Bopa nutbeBan - 1,13cSt

+ Bopa guctunnmpoaHHaa 1,00cSt

+ TnBo - okono 1,8cSt

+ T'mppokcung HaTpuAa (kaycTuk) pacteop 30% - 10,0cSt

+ Mép »xnaokunm - 74cSt)

85 cyLlecTBYyeT CTporada 3aBMCMMOCTb MeXay AMHAaMUYEeCKOW BA3KOC3ThIO Bbipaxkaemol B [[a*c], [Pa*s] (Mackanb B
CEeKyHOY) U KNHEMaTMYECKON BA3KOCTLIO BblpaXkaemyto B [cCT], [cSt].
[unHamuyeckana BA3KOCTb paBHa NPOU3BEAEeHUI0 KNHeMaTU4YeCKO BASKOCTU Ha NJIOTHOCTb XXMAKOCTM.
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npaBuiIo 3TO HOMUHaNbHOe paboyee AaBfieHMe HaCOCHOro arperara, uugpa o6bI4HO TaK
e BK/ovyaeTca B 0603HauYeHne MapKu arperarta );

« «Kanu6poBka: BAskocTb XXX Ma*c» -nHomumpyeTcA Hem3meHAeMoe 3HaveHue
BA3KOCTW XWAOKOCTW, HA KOTOPOW Nposoamnack kannméposka (06bl4HO 3TO BOAa , BASKOCTb
0,001 lMa*c);

- «Kanu6bpoBka: HomuHanbHaA nogada XXX n/y» -BBOAUTCA HOMUHANbHAA NacnopT-
HaA nopaya HacocHoro arperata (umMcpa o6bIYHO TaK XKe BKJlloyaeTcA B 0603HayeHue
MapKu arperarta);

« «Yucno pepyktopa Hucno peayktopa Z2 = XX» -BBOANTCA 4YNCNO 3yObEB YepBAY-
HOro Koneca peayktopa. lNpn ycTaHOBKe faTyMka BpalleHmA (X040B) Ha LUTOKE BbITECHUTENA
Z2=1. Ecnu paTyvK 4acToTbl BpalleHUA He YCTaHOBJIEH U UCMOJIb3yeTCA BCTPOEHHbIN B
6210K BUPTyasibHbIA AaTYMK 4acTOTbl XOA0B NJIYH)Xepa, Toraa 3HadyeHue napameTpa Z2 u
Z2 He NCcnoJib3yeTCcA , UX MOXXHO 3aAaThb NPOU3BOJIbLHO;

+ «Yucno pepaykropa Hucno peayktopa Z1 = X» -BBOOUTCA YMNC/O 3aX000B YepBAKa
penykTopa; Npu ycTaHOBKE AaTtymka BpaweHna (X040B) Ha WTOKe BbiTecHnTenAa Z1=1. Ecnu
AaTyYMK 4YacTOoTbl BpaleHUA He YCTaHOBJIEH U UCMOJIb3yeTCA BCTPOEHHbIN B 6J10K BUPTY-
aNnbHbIKM AAaTYMK HYacTOTbl XOAOB MJIYH)XXepa, Toraa 3HayeHue napameTpa Z1 He UCNOJIb3Y-
eTcA n Z1 MoXXHO 3apgaTb NPOU3BOJIbHO;

« «CkopocTb nayHxepa XXXX xog/c» -BBOOUTCA CKOPOCTb ABVXKEHUA MIyHXepa,
npu pabote B[ arperata HanpAamyto oT cetn 380 B, 50, Npn paboTe Hacoca Npu HOMUHasb-
HOM MacnopTHOM AaBfieHUUN Ha BbIXoAe (Kak NpaBuio 3TO 3HaYeHue NpuBeaeHo B nacrnoprte
Ha arperar);

- «WpeanbHaAa nogaya XXX mn» BBOOUTCA nNogaya 3a 04uH OBOVHOW XOA4 NyHXepa,
BblYMCIEHHAA Kak Npou3BeneHve AJnHbl Xoaa niayHXepa Ha niowanb nayHxepa (Kak npasu-
N0 3TO 3Ha4YeHue npuBeaeHo B Tabnuue, B nacrnopTe Ha arperar);

- «Mopaya 3a 1 xog XXX mn» -BBOOMTCA Nofava 3a O4AVH ABOVMHOW XOA, NiyHXepa, na-
MepeHHaA npu pabote B[] arperata HanpAmyto oT ceTn 380 B, 50I'L, npu paboTe Hacoca Ha
HOMMHas/IbHOM NacrnopTHOM AaBfieHn Ha Bbixoe. ViamepeHune nponssoguTcA nytem nogcyerta
yucna (HeCKONbKUX AECATKOB UM COTEH) XOAO0B NyHXepa 1 KONM4ecTBa XXUOKOCTU nepeka-
YEeHHOro 3a 9TO YUC/0 XO0O0B, U NnocnenyoLwero geneHna o6béma Ha ymcno xoaos. nA Ha-
AEXHOCTU U3MEPEHNEe MOXXHO MPOBECTM HECKONbKO pas (Kak npaBusiio 9TO 3Ha4YeHue npuee-
AeHo B Tabnuue, B nacrnopTte Ha arperar);

« «MowHocTb B[] Hacoca X, XX KBT» -BBOOUTCA 3HAYeHne MoLHOCTM 3] npuBoaa Ha-
COCHOro arperaTta (Kak npaBuio 9TO 3Ha4YeHue NpuBeAeHO B NacnopTe Ha arperar, Tak Xe
€ro MOXXHO YTOYHUTb Ha Wwunbanke J3[).

3.5.11.MeHio0 napameTpoB: «CucremMHble HacTpourku» (M 11.00)

(kapma Hasuzayuu rno MeHro cm. NpunoxeHue 8, nepedyeHb napamempos cm. [Npurnoxe-
Hue 2)

[Mo3BonseT B 4ManoroBOM pexume BBECTU MMM OTKOPPEKTUPOBATb HACTPOEYHble napa-
MeTpbl Boka : HanpsbkeHre NUTaroLwen cetTu (ANa KOppeKkUnn BbIXOQHOTO HaMNpPsiKeHUs npu uame-
HEHUN BXOAHOro), oTkannbpoBaTb (Mpu HeobBXxoaMMOCTWN) aHanoroBble TOKOBbIE BXOAbl, W aHano-
roBbI TOKOBbIN BbIXOA.

3.5.11.1.MapameTpbl BCTPOEHHOro MHBEpTOpa

[ns ynpaBneHus napametpamu nHBepTopa Oroka ynpaeneHusi UCNosb-
sytorca OM 11.01, M 11.02 n OM 11.03.

KoHTponb UceTu - No3BonsieT BKAOYUTL (PYHKLUIO aBapUMHOIO OCTaHO-
Ba NPV 3HAYUTENTbHOM OTKITOHEHUW HANPSPKEHUSI CETU NUTaHNUA Brnoka oT Hop-
Mbl. [Mpn 3Ha4YeHuM napameTpa «BKrYeH» , NPU BbIXOAE HaNPSPKEHUS Ha
Bxoge Oroka 3a gonyctuMmble rpaHuLbl, OyaeT npou3BeaeH aBapuUnHbIN ocTa-
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HOB O03MpPOBaHNA U Ha akpaH Grnoka BbiBeaeHO coobuwieHne «Owmnbka 31»
-NPY HU3KOM BXOOHOM HanpshkeHun n «Owmnbka 32» -Npu BbICOKOM BXOLHOM
HaNps>KEHUN.

Ucetn = XXX B - 9KkpaH nokasblBaeT ypOBEHb HaNps>KeHUsi Ha BbINpsaMun-
Tene vHeepTopa 1 , OAHOBPEMEHHO, MO3BOSISIET U3MEHUTLSE KanNMBPOBKY 3TOrO
aHanoroBoro nopra.

YactoTra LUAM - nossonsieT nameHuTb Yyactoty reHepauuun LM nHBep-
Topa. 3HavyeHus BbliOMpatroTca ua cnucka: 1kly , 2 klfy, 4kMy n 8 klu.

3aBoackas HacTpowka : 4kl u. Ha Hen n pekomenayem paboTtats.

3.5.11.2.MapameTpbl KANMGPOBKU aHaNoOroBbIX NOPTOB GNoOKa
Kannbposka aHanorosbix noptos OM 11.02, 3M 11.04 no M 11.07

B CBSA3W C OTBETCTBEHHOCTbHO JAHHOIA OMEPALMK, NMOPSOOK EE NMPOBEAEHNS B JAHHOM
PA3[IEJIE HE MPUBOAUTCA. KAJIUBPOBKA MPOBOAUTCA HA 3ABOJE U3rOTOBUTENEUITA CNELUA-
JIMCTAMU KUMA O, B COOTBETCTBUU C 3ABOACKUMU UHCTPYKLUUAMU NO HANNAKE .

3.5.11.3.MapameTpbl 3awmTbl ] OT NeperpysKun Ha Bany
[nsa 3awmTbl anekTpogBuratenst HACOCHOro arperara BBOAATCS:

+ «KoachdumumeHT neperpysku», B guanasoHe ot 0.1 go 1.0;

« «Kon-Bo xogoB nn.ao octaH.d[» -4MCo XOA4O0B NIyHXepa Hacoca 4onyckaemoe B
COCTOSAAHUM neperpyskn, B ananasoHe ot 1 go 20 xogos.
3aBOACKME HAaCTPOWMKN OaHHbIX MapamMeTpoB:
« «ko3dphnumeHT neperpyskmn» =1,0
+ «Kon-Bo xogoB nn.go octan.3» =10
« Tekywasa Harpyska Ha Bany O[] BbluMCNAETCA Ucxoas U3 M3MepPeHHbIX BENMMYUH TOoKa U
HanpsbkeHns Ha obmoTkax 3 1 ckopocTu ero BpalleHus. I HopMmnpyeTcst MO OTHOLUEHUIO K YKa-
3aHHOM B MeHI0 «KannbpoBka» nacnopTHon mowHocT 3] HacCoCHOro arperara.
[aHHble napamMeTpbl NO3BOMSAIOT MPOBECTU TOHKYIO HACTPOWKY 3awwunTbl 3L, OT MexaHu4e-
CKUX Meperpys3ok Ha ero Bany, Kotopble MOryT ObiTb Bbl3BaHb!:
« Nnpobnemamu B peayKkTope npmMBoga HaCOCHOro arperara
« Ype3MepHbIM yCUNNEM 3aTsarMBaHus y3na canbHUKOBOro YNNOTHEHUS Hacoca
+ aBapurHbIM MpeBbILLEHNEM AaBMNeHUs Ha Bbixode Hacoca (OCOBEHHO B criyyasix OTCyT-
ctBuss AKM Ha BbIxoae)
PekomeHOoBaHHbIE 3HAaYeHME «KO3MPULMEHT neperpy3kny nexart B ananasoHe ot 0,5 oo
1,1 1 3aBUCAT OT MOLLHOCTU, TUMNA U XapaKkTEPUCTUKE NMPUMEHSEMOro B HacocHoM arperate 9. U
MOryT BbITb YTOMHEHbBI MPY NPOBEAEeHUN MYyCKOHanago4YHbIX pabot. [pu nonHon ocTaHOBKe Bana
Ol oT neperpy3kn, 6ok OTCYNTbIBAET BPEMS 3a4EPXKKM MOACYMTHLIBAET A0 aBapUMHOIO OCTaHOBA.
T.e. He Y1CnNo XoOo0B MiyHXepa, a BpeMs 3KBMBANEeHTHOe 3TOMY YMCy XO40B, NPU 3adaHHOW no-
Aaye Hacoca.

3.5.12.MeHto napameTtpoB: «MAL-perynartop» (M 12.00)

(kapma Hasuz2auyuu ro meHr cMm. lpunoxeHue 8, nepeyeHb napamempos cMm. lNpurnoxe-
Hue 2)

[Mo3BonseT BBECTUN UM OTKOPPEKTUPOBATb HAacTpoeYdHble napameTpol MNAL-perynaTtopa.

- «Kp» —koadhpuumMeHT BAUAHUA NPONOPLMOHANBLHOro 3BeHa, OCHOBHOM U3 BCEX
KOahpMUMEHTOB KOHTYypa perynupoBaHus. OnpegensieT CKOpoCTb U TOYHOCTb perynupo-
BaHMS. YeM OH Bbllle, TEM CKOPOCTb BbIXxoda NapamMeTpa K 3aJaHHOMY 3HAYeHUIO Bbille, a
Tak ke MeHbLUe owmnbka. Ho ¢ poctom Kp Bo3pacTtaeT BEPOSATHOCTb NEPEPErynnMpoBaHmns, a
TakK >Xe PUCK BO3HUKHOBEHUS aBTOKONebaHnn.

- «Ki» —koacppuumMeHT BNUAHUA MHTErpupyrowero 3BeHa, OH NOMOraet AOCTUYb
Bornee BbICOKOW TOMHOCTU pPErynimpoBaHus.

86 He CTOMT OCYLLECTB/ATbL 3Ty OMnepaumio CaMOCTOATENIbHO, 663 COOTBETCTBYIOLLEN 3aBOACKOWN MHCTPYKLMM
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- «Kd» —koacpuumneHT BnusaHua audcgpdepeHumpyowero ageHa, oH nomoraet ao-
CTUYb YMEHbLLUNTL BPEMS U CHU3UTb BENUYMHY nepeperynupoBaHuns. Micnonb3oBaTtb €ro He-
06X0OUMO C OCTOPOXHOCTbIO. BOMBLIMHCTBO CUCTEM ynpaBreHus A03MpoBaHWEM AocTa-
TOYHO MHEPLMOHHLI 1 Kd MOXHO npuceamBatb 3HadeHue 0. T.k. andpd. coctasnsiowas go-
BOMbHO MoaBepXeHa wymam u TpebyeT mcnonb3oBaHne unstpoB B uenu gatyduka OC.
Mpn HEOCTOPOXHOM Mcnonb3oBaHUN, anddepeHumpoBaHme curHana gartdnka OC moxer
3Ha4YUTENBLHO YCUNUTL NepeperynmpoBaHne Npu NnepexogHbIX npoeccax.

- «3apepxKa» —YyuYuTbiBaeT BpeMsi YMCTOro 3anasfbliBaHUSA peakunn napameTpa
perynmpoBaHna Ha ynpaensioLllee Bo3genctane (Hanpumep, korga gatymk OC ctout B no-
TOKe Ha yaaneHuu OT MecTa BMnpbICKa peareHTa B MOTOK U T.M. criyyamn)

- «WMHBepcusA» —yuuTbiBaeT HanpaBneHue U3MEeHeHUs perynupyemMoro napamerpa
npv yBenuyeHnn nogaym Hacoca ( «da» unum «Het» )

3.5.13.NMoa6op napametpoB NMNUA-perynatopad’

MapameTpbl «3agepxka» n «MHBepcua» MoryT 6biTb onpeaeneHbl Kak NPaKTUYeCcKkun, Tak n 13
TEXHNYECKOWN JOKYMEHTaLMN Ha OOBbEKT perynimpoBaHus.

MapameTtpsbl Kp, Ki, Kd, kak npaBuno, nogbupattca nHAMBMAYyanbHO ANS KaXOoro oobekta
perynupoBaHusi.

Mx 3Ha4eHne onpenensercs onbITHbIM NYTEM B HECKOSbKO UTEPaLUNA.

Mpouenypa nogbopa npoBoguTCcs Nocre 3anycka o6bekTa B ONbITHYK 3KCMyaTauuo U Mo-
XeT noTpeboBaTb onpeaeneHHOro BpEMEHMN.

B obwem npouenypa noabopa Kp, Ki, Kd, MoxeT 6bITb NnpoBegeHa Takum ob6pasom:

Hue 2)

1. BeecTu 3HayeHne napametpa «MHBepcus» ncxoas M3 TEXHONOrMM npouecca perynu-
poBaHusA. Ecnu npu yBenvyeHun nogayv, napameTp pacTeT, TO CTaBUM 3Ha4YeHue napameT-
pa «MHBepcusa»=«HeT», ecnn HaobopoT nagaert, 1o «MHBepcua»=«day;

2. BBecTu 3HayeHue napamerpa «3agepkka» UCXOAs M3 KOHKPETHOW peanusaumm Tex-
HONOrMYeckon yCTaHOBKW. Hanpumep ecnun go3npoBaHne NpoucxoguT B NOTOK, neped at-
ynkom OC, «3agepxka» paBHa cpegHeMy BpeMeHW OBWXKEHUA NOoToKa OT MecTa Bhnpbicka
peareHTa oo garyuka OC;

3. BBectu 3HavyeHue Ki=0 n Kd=0;

4. BsecTtu Hebonbluoe 3HavyeHne Kp u, 3anycTuMB perynupoBaHue, HabnwogaTtb 3a nepe-
XOAHbIM npoueccoMm. [locTeneHHoO yBenuumeasa ero , 4OOUTLCA BO3HMKHOBEHWSI aBTOKOme-
BaHun. Nocne aToro, HEMHOro yMeHbLMB Kp, YCTpaHUTb aBTokonebaHus u sadpukcmpoBaThb
370 3HayeHue Kp;

5. Bectn Hebonblioe 3HadeHue Ki n, 3anyctuB perynupoBaHue, Habnwoaatb 3a nepe-
XOAHbIM NpoueccoM. NocTeneHHO yBenuyueasa ero, 4obUTbCS BO3HUKHOBEHUS aBToKoneba-
HURN. MNocne aToro, HEMHOrO yMeHbLUMB Ki, yCcTpaHuUTb aBTokonebaHnsa n 3adukcmpoBaTb
37O 3HayeHue Ki.

6. Ecnn BennumMHa n gnnTenbHOCTb NepeperynnupoBaHnda ycTpamBaroT, TO NpoOLecC Ha-
CTPOMKN MOXHO CYMTaTb 3aKOHYEHHbIM. ECnn HeT, TO MOXXHO NPOAOIXNUTb, AobuBasicb Noa-
6opom Kd ny4ywiero nepexogHoro npouecca.

3.5.14.MeHto napametpoB: «MI-perynatop» (3M 13.00)
(kapma Hasuz2auuu ro meHr cm. [NpunoxeHue 8, nepevyeHb napamempos cMm. lNpunoxe-

lNosBongeT BBECTU UNn OTKOPPEKTNPOBATb HACTPOEYHbIE NMapaMeTpPbl MI'I-perynﬂTopa.

- «P1» — rpaHuua 1ro n 2ro y4yacTkoB XapakTepUCTUKHU

«P2» —rpaHuua NnoBTOPHOro 3anycka noga4um Hacoca (npu P2=0% asBTomMaTtnyeckoro

MOBTOPHOIO 3anycka NpuBoda Hacoca He 6yaeT)

87 rpaHMLbl HACTPOMNKM KO3dhpnumeHToB cM. B [NpunoxkeHumn 2
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- «Q1» —nopa4ya Hacoca Ha 1M y4yacTtke (o1 0% go P1)
- «Q2» —nopa4ym Hacoca Ha 2m yyacTke (o1 P1 go Pmax)
- «MHBepcusa» —yuuTbiBaeT HanpaBrieHMe U3MEHEHUA perynupyemMoro napamerpa
npv ysenuyeHnn nogaym Hacoca ( «da» unm «Het» )

3.5.15.Moa6op napametpoB Mll-perynsartopa

MapameTpbl P1, Q1 n Q2, kak npasuno, noabuparTcsa HAMBMAYanbHO AN Kaxaoro obbek-
Ta perynupoBaHus. VX 3HaueHne onpeaenseTca onbITHbIM MyTEM UCXOAA U3 XXenaeMon AONvTerb-
HOCTW (CKOpPOCTW) NepexogHoro npoLecca n BenMYnHbl nepeperynmpoBaHus.

MapameTp P2 onpenenset TOYHOCTb NogaepXaHus 3aaHHOMo 3Ha4YeHus.

3.5.16.MeHto napameTpoB: «bak» (OM 14.00)

MeHto napameTpoB «bak» HOCUT BCNOMOraTenbHylo KanmbpoBoYHY yHKLMIO. BBegeHHble
30€eCb JaHHblEe UCMONb3YHTCS:
« NS BbIYMCNEHNA N OTOBpaXKeHUs Ha aucnnee ypoBHA peareHTa B 6ake B NpoueHTax;
« N5 BblYMCNEHNS 1 OTOBpaXkeHNsa Ha ancnree octatka o6béMa peareHTa B 6ake B 1
« NS 3annUcu 3Ha4YEHUS1 YPOBHSA peareHTa B bake B nuTpax, NpoueHTax n MUnniMMmeTpax B pe-
rmctpbl Modbus;
« ON51 aBapUNHOrO OCTaHOBa A03MPOBaHNA MPU CAMLLKOM Manom v CAMwKom 60mbLiom ypoB-
He peareHTa B Dake.
3HauyeHus napametpa «EMkocTb Gaka» MoryT nameHsaTbcs oT 1 n go 99999 n, napamertpa
«BbicoTta 6aka», ot 1 go 9999 mm. nonb3oBaTenb nonyyaer crnegywme pyHKUMOHaNbHbIE BO3-
MOXHOCTMU:
- ecnn ucnonb3yeTcsa (PU3nYecKnin SaTtymk YpoBHNASS, TO BCe BbIMUCIIEHUS MPOUCXOOAT
Ha OCHOBe ero curHana;
- €eCnv 1Mcnonb3yeTcs BCTPOEHHbIN B GroOK BUPTyanbHbIA AaT4YNK YPOBHS, TO BblYuCIie-
HWSA NPOBOAATCA Ha OCHOBE CYETYMKOB NepekayeHHoro peareHTa peareHTa B 6ake, B
- [JaHHble o TekywemM ypoBeHe peareHTa B % oT Max ypoBHst 1 06bEM ocTaTka peareH-
Ta OOCTYNHbI Yepe3 pernctpbl Modbus Ans AUCTaHUMOHHOIO KOHTPOMS, a TaK e BbIBOAAT-
cs Ha gucnnen bnoka.
- WHdopmaums o ypoBeHb peareHTa B Hake TaK e WMCNonb3yeTcs AN aBapUNHOMO
OCTaHOBa A031POBaHUS, C Liernblo n3beraHmsi Cyxoro xoga Hacoca.
B nanHon Bepcum MO npegnonaraetcs, 4To 6ak MMEET cedeHne NOoCTOsIHHOE Ha BCEX YPOB-
HSAX.
Mpn ncnonb3oBaHMM GaKOB CNOXHOM NPOCTPAHCTBEHHOW reOMeTpuned, B cepegmHe gmanaso-
Ha BO3MOXXHO Hannyne 3aMeTHOM OLNOKK B BblYMCNEHMM NMbo ypoBHs NMbo obbEma octaTka pe-
areHTa. Ho 60nblIOro NpMHUMNMANbLHOIO 3Ha4YeHUst 3TO He uMmeeT. T.K. K KpasiM AnanasoHa aTa
owmnbka ctpemmTca K «0».
KannbpoBka 6akoB CNOXHOW reoMeTpun B 4aHHOW BEPCUMM OTCYTCTBYET 1 byaeT nobasneHa B
AanbHenwmnx sepcnax.0

3.5.17.MeHto napameTtpoB: «KaneHgapb» (9M 15.00)

Ecnn y Bac ncnonHeHne®! 6rioka co BCTPOEHHbIM TalMepPOM pearibHOro BpeMeHU, TO B 3TON
BETKE MEHI0, MOXXHO YCTAHOBUTb TEKYLLYIO AaTy U TOYHOE MECTHOE BPEMSI.

88 Cm. pasgen «MeHio napaMeTpoB: «JaTunkm» »

89 Kak npaBuio, 3TO NnacTuKoBble 6aku 60bLINX 06BEMOB MW LUNMHAPUYECKNE LUCTEPHbI C TOPU3OHTANbHOM
OCblO CUMMETPUMN.

90 KannbpoBka 6akoB CNOXHOI reomeTpum 6yaeT nponssoantca no 10 Toukam B py4HOM 1M nonyasToMaTuye-
CKOM pexxunve

91 HacTporika akTyanbHa giAa 6510KOB UCTMOSTHEHUIN «4» N «5»
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®dopmat nonen gatel U Bpemenu cnegyowmin: T .MM . A0 Y4 : mm

rrr -rog

MM - Mecsiy,
4y - Yachl
MM - MUHYTbI

3.5.18.MeHto napameTpoB: «XKypHan» (OM 16.00)

[laHHasa BeTka MeHI0 HacTpoek Broka coaepXXmnt napameTp: «MHTepBan BpeMeHn»92,

MapameTp «HTepBan BpemeHn» 3a4aéT nepuog, Yepes KoTopbli 6rnok byaet hopmmupoBatb
3anncn® B namsTb apxuea. HTepBan BpeMeHn MOXXHO BblbpaTb U3 cnucka : 14,24, 34,44, 64,
124 (cm. OM 16.01). 3anucb KagpoB COCTOAHUA Brioka « MO UHTepBanam BpPeEMEHW» BeOAETCs B
MOMEHTbI BpemMeHu Bruaa «XX 4 : 00 m»

3.5.19.MeHto napameTtpoB: «lMaponb» (AM 17.00), copoc naponeun

3.5.19.1.HasHa4yeHune naponend
[ns orpaHnyeHns 1 pasrpaHnYeHnsa nNpaB AOCTyna K M3MEHEHUI0 YCTaBOK LO3MPOBaHUS U
napamMeTpoB HACTPOMKK Brioka MMeeTcs BO3MOXHOCTb 3aAaTh pasdernbHble Naponn Ha 3Tu onepa-
umn. «lMaponb 1» n «Maponb 2».
[Maponb cocTouT 13 YeTbipex AecaTu4dHbIX undp B gnanasoHe ot 0001 go 9999.
Ecnu naponb nmeet 3HadeHne 0000, TO OH AeakTMBMPOBAH.

3Ha4YeHue naporseli npu omepy3ke ¢ 3ago0a U320mo8umersi:
lNapons 1:0000 / [Iaponb 2 : 0000

T.e. 6510KuU NnocmaeJsisiromcsi ¢ 3aeo0a ¢ 0eakKmueupoO8aHHbLIMU MaposISIMU.

Mo 3ambicny pa3paboTymKoB:

« [Napornb 1 - naponb onepaTtopa HACOCHOW YCTaHOBKM

« [Naponb 2 - naponb cnyx6sl KUTMnA

Maponb 1 - paspellaeT U3aMeHeHne yCTaBku A03MPOBaHUSA C NaHeNu oneparopa W BbIMosiHe-
Hue komaHg «Iyck» n «Cton» ¢ naHenu ynpaesneHnsa 6noka.

Maponb 2 - oTKpbIBaeT A4OCTYN K MeHlo «[MapameTpbl 6nokay, a Tak e paspeluaeT Bce aen-
ctBua no «lMaponto 1».

«lMaponb 2» nmeet npunoputeT Hag «lMaponb 1», T.e. BBOAA «[laponb 2» , Bbl cpasy nonyyae-
Te JOCTyn K ntobbiM onepaunsam ¢ 6rioKkoMm.

Mo Bawemy BbIBOPY, MOXHO aKTUBMPOBaTL JIl06oe coyeTaHne naponen.

Hanpumep:

* ecnv akTMBMpOBaTb TOMbKO lMaponb 1, Torga AoCTyn K HacTponkam Gnoka Gygetr BO3MO-
XeH 6e3 BBoAa gononHuTtensHoro Maponsa 2,

* ecnv akTMBUpOBaTb TOMbKo lMaponk 2, Toraa ycTtaBku 403UpoBaHUSA 1 onepaunn «IMyck» n
«CTton» MoXxHO Byget npounsBoguTb 6e3 BBoAa lMaponb 1, HO M3MeHeHne napaMeTpoB HaACTPO-
ek bnoka 6yaeT 3alnLLEHO OT HECAHKLMOHNPOBAHHOIO N3MEHEHMUS.

3.5.19.2.Y4T10 penatb, ecnu Bbl 3ab6bISIN NAPOSIb?
ECJIM YTEPAH NAPOJIb 1

MoxHo BBecTu NMaponb 2 %5, 3atem 3anTtn B «OM 17.00» 1 NOCMOTPETL €ro 3Ha4YeHne.

92 HacTporika akTyasibHa anda 6/10KOB UCMOJSIHEHUN «4» 1 «5», cogep>kawmx B cebe Yacbl peasibHOro BPEMEHN U
namATb 1A 3anMcn apxmea pabodero >kxypHana

93 MNopgpobHee cMm. DopmaT AaHHbIX apxmBa XXypHana paboTbl

94 3anucbiBanTe Naponn B HaaéxHoMm mecte. B nacnopte npubopa, v, Kak BapnaHT, Ha BHYTPEHHEN CTOPOHE
KpbILKK Npubopa.

9 B TOM cny4yae, ecnv OH npeasBapuTenbHO 6blsT aKTUBMPOBaH
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ECIIU YTEPAH MAPOJIb 2

MoxxHO npoussecTn npouenypy cbpoca naponen.

Mpouenypa cbpoca naponen NpoM3BOAUTCH Yepe3 BETKY MeH0 Texnoaaepxka. paduyeckm
OHa nokasaHa B [NpunoxeHuu 8.

Mocne cbpoca naponen BBeAeHHblEe paHee Naponu 4eakTUBUPYIOTCH, U AOCTYN KO BCEM Ha-
cTponkam ocyuiectBndaetca 6e3 Hux. Npu Heo6xoaNMOCTU, MOXXHO HA3HAYUTb HOBLIE MAPOSN.

3.5.20.MeHto napameTpoB: «CepunHbIn Homep 6roka» (M 18.00)

MapameTp «CepuiHbin HoMep 6noka»9% ncnonb3yeTcs Ans Co3aaHNs yHUKarb-
HOro MMeHUn hanna®’ npu cunTbIBaHUN apxmuea XypHana pabotbl Yepe3d NFC-puaep,
4yTO Obl hann GbIN BNOCNEACTBUM OOHO3HAYHO COOTHECEH C AaHHbIM Griokom. [ns
yaobcTtBa, napamMeTpy pekoMeHAYeTCsl NpucBamBaTb 3HAYEHWE CEPUMHOrO0 Homepa
6noka, nMbo HoMepa HAaCOCHOM YCTaHOBKM B KOTOPOM OH MCMONb3yeTCA HOMEpP MO-
XeT COCTOATb U3 4x undp.

3.6. Pab6ouue pexumbl

1.MMaBHbIN 3KpaH
Ha rnaBHbI 3KpaH B HOpMaribHOM COCTOSIHUM Broka Ha ancnnen BelBoAUTCA MHopmauus o:

* Pexvme paboTbl 1 TeKyLLIEeM KaHane yrnpaBreHus:
- Ynp. c naHenu: PABOTA/CTOMN («PY»)
- Ynp. no RS-485: PABOTA/CTOIN («OY» no RS-485)
- Ynp. 4-20mA: PABOTA/CTOIN («QY» no TokoBou netne 4-20 MA)
+ Tekylwlen nogayve XnoKkoCTu:
- Q=0.300 n/u 47,6%
* [lepekayeHHOM 0OBLEME XNOKOCTU C MOMEHTa NocneaHen no BpeMeHn komaHae «lyck»:
- VTek= 0,000n
+ O6bEéMe ocTaTka XuaKocTn B nuTaroLlem bake:

- Vémk=107,1n

9% HacTporika akTyasnbHa anda 6/10KOB UCNOSIHEHUN «4» U «5», cogep>kalmx B cebe Yacbl peasibHOro BpeMeHN n
namATb 1A 3anncu apxmea paboyero xxypHana.

97 MoppobHee o0 chopmaTe umeHn canna B pasgene: NFC-cunteiBaHne
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[ﬂﬂ Yne.no RS-485: CTON
dro 0= 8,308 arq  47.6%
w0 Urek=  B,000n

PucyHok 10: MmaBHbIA akpaH9 B pexume LY, no3npoBaHMe OCTaAHOBIEHO, CTPEnovka B HUX-
HEeM NpaBoOM YIIy rOBOPUT O FOTOBHOCTU K BBOAY HOBOIO 3HA4Y€HWs1 YPOBHS peareHTa B bake

2. Pexxum «Py4yHoe ynpaBneHue ¢ naHenu onepartopa» (Pexum «PY» unu npo-
cto «Py4yHoe ynpaBneHuey)

Pexunm «Py4HOe ynpaBneHue» npegHasHadeH ans HenpepbIiBHOMO A403MPOBAHNA XNOKOCTU C
3afaHHOM Nofaden, ¢ uHguKaumen Tekywen nogadm n obbémMa XKUOKOCTU NepekadyeHHoro ¢ Mo-
MeHTa nocnegHen komaHabl «MTYCK». MNpu BKkAOYEHUM gaTymka ypOBHS XUAKOCTU (peareHTa) B
Bake, Npomn3BOANTCA MHAMKAUMA ee Hanmuusa B [%] Ha OCHOBE OaHHbIX PU3NYECKOro Aatyuvka, B
OCTarnbHbIX Cnyyasax yyeT peareHTa B 6ake BeeTCs Ha OCHOBE BblYMCMEHUS pPasHULbl MeXay BBe-
AEHHbIM onepaTopoM YCTaHOBKM MNpu 3anpaBke H6aka 3HayeHneM «OGBLEM ocTaTKa peareHTa B
6ake, [N]» 1 HakonneHHbIX JaHHbIX 06 06beme [O3MPOBAHHOM XUAKOCTU C MOMEHTa nocnea-
Hen 3anpaBKM.

YnpaBneHue arperatom B 3TOM peXuUme, OCyLLecTBsieTcs ¢ naHenu bBY kHonkamu «lyck» u
«CTtony, a nsmeHeHue nogaym arperara — kHonkamu «IMIKOC» n « MMHYC». NMpn atom cocTosiHne
Gnoka u TekyLime yctaBkm MOryT 6bITb AUCTAaHLUMOHHO NPOYMTaHbl Mo nopty RS-485.

Mepexong B pexunm «Py4yHoe ynpaBneHuve» OCYyLLeCcTBNSEeTCs U3 MeH «Pexum
paboTbI»??, a ansa obwenpoOMbILLIIEHHOIO WUCMNOSTHEHWS, AOMNOMHUTENbHO, C MOMOLLbLI0 KHOMOK
ObicTporo nepeknoyeHun % pexuma «QY»/«PY».

Mpn Bxoge B pexmm «Py4dHOe ynpaBneHue» - KHOMKaMun «+» U «—» BBECTU Heobxogumoe
3HayeHue nogaun. [ns BbixO4a B rMaBHOE MEHIO — KPaTKOBPEMEHHO HaxaTb KHOMKy « MEHKO»,
A03/pOBaHNe Npu 3TOM AOSMKHO OblTb NpeaBapuTENbHO OCTaHOBMEHO kKHornkon «Ctonx». [nsa Ha-
Yana Jo3npoBaHusa — HaxaTtb KHomnky «[MYCK» Ha nuueson naHenu bBY.

[Ona B3pbiBo6e3onacHOro ucnosiHeHMa BY namMeHATbL 3HaYeHMe nopgaym B npouecce
[O03UpoBaHUA Henb3A. HeobxogmMmo cHavyana OCTaHOBUTbL A03MpoBaHMe kKHomkon «Ctony», a 3a-
TEM KHOMKaMu «+» U «-» YCTaHOBUTb HOBOE 3HadeHne nogadn. BHOBbL BeAeHHOe 3agaHne nogaydn
noaTeepXaaeTcsa KHornkon «Beoay.

HenoareepXaeHHOe HOBOE 3afaHWe nogaym Hacoca B TEeYEeHUMUM HEKOTOPOro BpeEMEHU nome-
YEeHO CMMBOSIOM «3Be3o4ka», Mo feBOMY Kpak AUCNnres, U Npu OTCYTCTBUM MNOATBEPXKOAEHUS

98 gKpaHbl «MeHto» anA B3pbiIBO6e30MacHOMU U O6LIENPOMbILLJIEHHONW BEePCUM 6TIOKOB UAEHTUYHbI
9 cM. pasgen «[epekntoyeHne mexay «PY» n «OQy»»

100 eCyI OHM aKTUBMPOBaHHbLI B MEHI0 HacTpoek 6s1oka cm. MpunoxkeHne 2 1 npunoxexme 8.3
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C6paCbIBaeTCF| K CTapoOMy 3Ha4YeHUK CryCTA HECKOJSIbKO CEeKyH[. I'IpM 3TOM CMMBOJ «3BE3404Ka»
TakK >Xe racHert.

ruap

AMMA A03ML

ﬂﬂ] Yne.c naseamt! PREOTA
*Q= 0,325 a’y  51.5%

Matic VUTek= 8.002x
Uemk= 107.1 =

PucyHok 11: maBHbIN 3kpaH101 B pexxume PY B npouecce J03MpoBaHUs, C BBEAEHHbIM, HO He
noaTeepXaeHHbIM102 HoBbIM 3agaHMeEM nogayn.

B pexume «PY», Tak xe kak n B pexume «[1Y» [OOCTYyNeH CYETYUK TeKyLLero nepekadeH-
HOro obbema XnaKocTu VTek, COOEPXKMMOE KOTOPOro BbIBOAUTCS Ha OUCMNEN.
Copepxnmoro cdetumka Vtex oToOpaxaeT 0ObEM nepekayeHHblh HaCOCOM C MOMEHTa
nocrnegHen no BpemeHn komaHgbl «llyck». OBGHyneHnsa cdetdmka Vtek, NPOUCXOANT NpuU nonyye-
HUKM HOoBOW KoMaHAbl «[1yck» nocrne octaHoBa 3.

3. Pexxkum «[luctaHumoHHoe ynpaBneHue» (Pexum «aAY»)

Pexum «[ductaHunMoHHOe ynpasneHve» npeaHasHadeH Ans O03UPOBaHUSA XWOKOCTU C 3a-
AAHHOW Mnogayen, ¢ MHOuKauuen Tekylwen nogayv, U nepekadyeHHoro B 3TOM pexume obbéma
Xungkoctn. MNpu BKNIOYEHUN gaTymKa YPOBHS XNOKOCTU (peareHTa) B 6ake, Nnpon3sBoanTCs MHOMKa-
umsa ee Hann4ma B %.

YnpaeneHue arperatom B 3TOM peXume 4Yepes3 CurHamnbl ANCTAHLUMOHHOMO ynpaereHus, Ko-
MaHgamu «IMYCK» n «CTOIlM» , a nameHeHne nogaym arperara , no Bblibopy, NMMbo ¢ NOMOLLbIO
aHanoroBbix ynpasnsawwmx curHanos 4..20 mA, nubo ¢ nomowpblo UMEPOBOro MHTepdenca
RS-485. lNpocmoTp cocTosiHusa npubopa 1 ero yctaBokK, Yepes3 uHtepdgenc RS-485, BO3MOXHO 1 B
TOM crnydae, ecnu BblbpaH Bxog ynpasneHus 4..20MA.

4. MepekntovyeHne mexay «PY» n «aAyY»

MepekntoyeHne «PY» n «1Y» ocylecTBnaiTca Yepe3 MeHr «Pexunm paboTbi» unm yepes
KHOMKW ObICTPOro nepeknoyeHnsa pexmmalod padotol «PY», «QY». AktuBaumna’o4 kHonok PY u
Y npousBoguTcst B MeH0 «HacTpownka 6noka» ¢ nomowbio napamerpa «bbicTpbii nepexoa PY/

101 3kpaHbl «MeH0» AnA B3pbiBO6€30NacHoO 1 06LEenpoMbILLIeHHOU BEpCUU 6J10KOB MAEHTUYHbI

102 cmBoON 3BE€3404Ka nepen Q roBopuT 0 TOM, YTO 3HAYEHMe Nogadn 6bi10 MBMEHEHO , HO OXXMOAET NOATBEPXKOE-
HMA KHonkow «BBoa»

103 UMEeIoTCA TONLKO B 06LLENPOMBILLIIEHHOM UCMOMTHEHUM 6/10Ka yrpaBneHua.

104 cm. MpunoxxeHwve 8.3
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OY» KoTopbIn nMeeT ABa 3HaveHus1 «PaspelueH»/«3anpeluéH». Ecnn BoiOpaH napameTp «3anpe-
LeH» To KHonkn PY n [1Y He akTUBHbI U NEPEKOYEHNE PEXMMOB NPON3BOANTCS Yepe3 MEHHO MO
KHonke F1-«MeHto».

MNMepexopn B meHio OM 01.00 «PeXxum paboTbl» NponcxoguT Yepes KHoMkn «MeHro»/
F1, a HaBUrauma ocyLecTBnAeTCcA B COOTBETCTBMU C [punoxkeHnem 8.

4.1. [nAa B3pbiBO6€30NacHOro UCMOJIHEHUA:

Bxopn BbinonHAeTcA No KH.«<MeHI0», KpaTKoBpeMeHHOe Ha)kaTue (U3 COCTOAHUA
CTOI), Bbixon B rn. aKpaH 4epe3 BbIOOPOM pexknuma paboTbl No KH.«BBog».

B coctoAHun «PABOTA» B pexxume 1Y no TokoBou netne 4..20MA (U1 OT BHELLHEro
pacxogomepa) Heob6xooMMO yaepXXnsaTb KHOMNKY «MeHto» 6onee anuTenbHoOe BpeMA, noka Ha
3KpaHe He 0ToBpasnTCcA’oS MeHo «Pexxum paboTbl».

B MomeHT yaepxaHnsa kHonkn « MeHto» ropaTt oba ceetoanoga «AY» n «PY». lNepeknto-
YeHne pexuma noaTBEP)KOAETCS COOTBETCTBYHLLEW HAONUCBbKD Ha AUChnee U NepeknoyYeHnem
cBetoamonoB «[AY» n «PY».

4.2. [OnAa o6wenpombIlNEHHOr0 UCNOJTHEHUA:
«  [Ana pexuma «PY»: Bxoa BbinonHAETCA NO KH.«F1» n3 coctoanmna CTOI.
«  [Ona pexuma «[Y» no TokoBou netne 4..20 mA:

+  un3 coctoAHnA PABOTA Bxop BbINONHAETCA C NOMOLLbIO OAHOBPEMEHHOIO Ha-
XaTmAa n yoep>xaHua 2xX KH. «F1» + «Cton»

*  n3 coctoAaHma CTOI - no kH. «F1»
*  BbIXOA B N. 9KpaH 4vepesd BblIOOp pexxuma paboTbl Mo KH.«BBoA».

Mpu ynpaBneHun nogayen no RS-485, «PY» BKknro4vaeTcs aBTomMaTUyecku npu nep-
BOW MOMbITKE BBOAA KOMaHAbl yripasreHnsa ¢ naHenu. [pn aTom cOOTBETCTBYIOLWUIW hnar 3anucol-
BaeTca B permctp Modbus 1 moxeT 6bITb TpaHCNMPOBAHO Ha BbIxod Yepes3 «Pene 2» (MMapameTp
HacTponkn Bbixogos/ Pene 2/ «Bkn.ynpasn. ¢ naHenu»). Ha aucnnen BbIBOOUTCA COOTBETCTBYHO-
Wwasa Hagnucb U 3axuraetca cesetoamod «PY». NMpu nonydeHun KomaHabl ynpasBrneHus rno nopry
RS-485 , 6bnok aBTOoMaTnyeckn cbpocut nHgmkauuto dpnaros «PY» 1 BKAOYNT MHANKaUuUKO cnaros
«[Y» ¢ BbIBOOOM Ha AucCnnen CoOOTBETCTBYHOLLENO COOBLLEHUS.

Takon npocton cnocob obveamHeHnsa pexnmoB «PY» n «[1¥Y/RS-485» Gbin BbibpaH ncxo-
A8 U3 NPaKTUYEeCcKOro orbiTa NPUMEHEeHUs U 06Cny>XMBaHUS HAaCOCHbIX YCTAHOBOK C AUCTaHLMOH-
HbIM ynpaBneHnem Ha HedTenpombicnax Poccmun. OH nokasan cBok ahdEKTUBHOCTb, MNO3BOMNUII
MUHUMU3MPOBATL TpeboBaHMS K KBanMdukauum obcnyxmBaroLero nepcoHana u npy 3Tom coxpa-
HUTb (PYHKUMOHANbHOCTb 6r10Ka Ha BbICOKOM YPOBHE.

[nsa obecnevyeHns 6e30nacHOCTM NepcoHana B 3TOM pexuMme 1 npeaynpexneHns HecaHk-
LUMOHMPOBAaHHbIX MYyCKOB HACOCHOIO arperara B NPUCYTCTBUM N0AEN, peKoMeHayeTca 3a0enCTBO-
BaTb (PpyHKUMIO «[daTunk asepm»106,

5. Pexxum «YpoBeHb B 6ake» («BBOA TeKyLlero oo6ema XuaKkoctu B 6ake»)

Pexxum nossonsiet 6e3 nogknioveHus gaTyvMka YpPOBHS XXMAKOCTM OTcrnexmBaTb no RS-485
N3MEeHeHne YpoBHS XNOKOCTU B Bake nNuTaloLwemM HaCcOCHbIV arperart, a Tak Xe 3awumwarb Hacoc oT
«Cyxoro xoga». [1na koppekTHon paboTbl 3TOM (PYHKLUMMK, NOCre Kaxaon 3anpaBkM HeEOOXOAMMO
BBOAUTb 3HavyeHMe obbema XuAkocTu B Bake B nutpax. lNMocne ctapta 6nok ynpasneHusa oyaet
BblYMTaTb U3 BBEOEHHOIO 3HAa4YeHWs nepekadaHHbIn OObEM >XMAKOCTW. [lonyyeHHoe 3HayveHue
ocTaTKa XMAKOCTM B Bake BbIBOOMTCSA Ha gucnnen npubopa m 3anmcbiBaeTcsl B COOTBETCTBYHOLLMNE
pernctpbl Modbus. NMpu HeobxoanmMocTn aTa BeENMUYMHA MOXET ObITb NepeBeaeHa U B CaAHTUMETPY
ypoBHs B 6ake. BBog 3HayeHMs1 TeKylero oobema Xnakoctu B 6ake BO3MOXHO B pexume PY un

105 Mpn 3TOM A03VpOBaHME NPUOCTaHOBUTCA.

106 cm. MpunoxxeHuve 2, «Bxoabl», napameTp «MmnynscHoro Bxoga» / «Jatumk asepu» u NpunoxeHne 8.5
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B pexxume [1Y, HO TONbKO npu ocTaHoBNeHHOM J[1 HacocHoro arperata. [Jna atoro, nocre KomaH-
Abl «CTONy, NPAMO U3 rMNaBHOMO 3KpaHa, HEOBXOAMMO KOCHYTLCS KHOMKU «>». CTpenoyka «—>» B
NpaBoM HWXHeM yriy «[11laBHOro aKkpaHa» NosiBAAETCA Toraa, Korga Takon nepexos BO3MOXEH.

Mocne atoro 6mnok NnepenaéT B HyXHbIN 3KpaH MeH «YpoBeHb B Bake». BHOBb BegeHHOe
3aaHune ypoBHs MOATBepXAaeTcs KHonkon «Beog». lNMocne yero 6riok cam nepengeT B rnaBHbIN
3KpaH, oTobpasnB Ha HEM HOBOE 3HAYEHUE YPOBHSI.

HenoaTteepxaeHHOE «HOBOE» 3HAYEeHME YPOBHSI B TEYEHMM HEKOTOPOro BpemeHu Byaet no-
MEYEHO CUMMBOJSIOM «3Be3[04Kay», MO JIEBOMY Kpak AUCMAEd, U Npu OTCYTCTBUM NOATBEPXKOAEHUS
cbpacbiBaeTcs K CTapoMy 3HAYEHMIO CMYCTS HECKONMbKO CekyHA. pu 3aToM cumMBONn «3BE3O04YKaA»
TaK Xe racHer.

6. MNponomxeHne paboTkl Nocne aBapumHOro octaHoBa 6y10ka No curHanam
OT AaTYMKOB AaBreHus, ypoBHA U «AKM»

Ecnu B npouecce O03MpOBaHNA 3aMKHYTCH KOHTaKTbl JOCTUXKEHUS MpefernibHOro JaBneHns
«3KM Pmin» unun «3KM Pmax» (npu BbibpaHHOM pexnme «3KM2 : CTOIM 3»), nnu ypoBeHb
peareHTa CHU3UTCS 40 MUHUMANbHOMO YPOBHS, TO 4O3MPOBaHME NPEKPaTUTCS U Ha 3KpaH agncnnes
Oyoet BbiBegeHa Haanucb Buaa: «Pydn.ynp: OKMcton/ Viek=XXXXXX.XXn» unun «Py4H.ynp:
Yp=min/ VTex=XXXXXX.XXn» (ecnuv BkMOYeH AaT4MK YPOBHS peareHTa).

[losanpoBaHMe cO 3HayeHMeM MpepBaHHOW Mogadyen OyoeT NPOOOIMKEHO MOcre Haxatus
KHOMKn yaanéHHoro ynpasneHnsa «MYCK», 3aMblkaHUs KOHTAKTOB HWXKHEro 3HayYeHus OaBrieHus
OKM2 (npwu BbIGpaHHOM pexume «IKM2 : MYCK 3[»), HaxaTtna kHonku «MYCK» Ha nuueson na-
Henu BY unu nepegaym komangbl «[TYCK» no nocnegosatensHomMy nHTepdency RS-485.

[na nameHeHunsa 3HadyeHus nogaym 6e3 nycka asuratens — onsa cbpoca cnara cpabatbiBaHUS
OKM, HaxaTb kHonky «CTOIlM» Ha nuueBon naHenu BJIOK YIMPABJIEHUA, nnn kHonky «CTOIlM»
yAanéHHoro ynpaeneHus unm nepegatb komaHay «CTOIlM» no nocnegoBatenbHOMY UHTEpdency
RS-485, a 3atem KHONKamMu «+» 1 «-» YCTaHOBUTb TpebyemMyro NPOM3BOAMUTENbHOCTb.

3.7. Modbus RTU ana NmapomaTtuk-102

BY nopopepxuBaetr obmMeH gaHHbIMM U KOMaHA4amMu ynpaeneHus vyepes nopt RS-485 no npo-
Tokony Modbus RTU. Kapta peructpos Modbus coBmectnma ¢ yctaHoBkamn «O3HA» HO nmeet
bonee WMpoKkM Habop AaHHbIX.

MomMnmMo uHopmauumn o pexumax paboTbl N TeKyLMX napameTpax A03MPOBaHWUA, Yepes
NMPOTOKON MMEETCS AOCTYN K YTEHUIO BCEX aHaNOroBbIX U OUCKPETHbIX MNOPTOB W AaTyuKy Temne-
paTypbl Kopnyca 6noka.

Bnarogaps atomy 610K MOXXHO 3P EKTMBHO MCMNOMNb30BaTh Kak TOUYKy cbopa nHgpopmaumm o
HaCOCHOW YCTaHOBKe.

Kapta perncrtpos Modbus RTU ana Nmgpomatuk-102 nocteneHHo pa3BuBaetca. Onu-
caHue 1 KapTy pernctpoB Modbus gna Tekyuwen Bepcumn NO BY MOXHO B3ATb Ha canTe Tex-

nonnepxKu.

3.8. Pa6ora c apxuBom pabouero xxypHana

3.8.1.MepeHoc AaHHbIX U3 apxuBa XXypHana pabotbl BY yepe3 NFC puaep Ha
Flash Drive

[aHHasa pyHKUMA npeaHasHavyeHa ons CYMTbIBAHUA M NepeHoca TekyLmMx HacTpoek broka, a
Tak ke apxua pabouyero xypHana Ha «USB dnewky». NepeHOC faHHbIX BO3MOXEH Kak ans
BKINO4YeHHoro «f'mapomaTtukay, Tak U AnA NonHOCTb ob6ecTtoyeHHOro!%7, HaxoasAwerocsa Ha
XpaHeHun, N paxe ANs Bbilleawero u3 ctpos 6noka. Ecnn 6nok obectoyeH, To B 3TOM criyyae
Moaynb NFC 6noka nony4aeTr Heobxogumyto Ans obmMeHa AaHHbIMW SHEPruio, B BUAE 3MEKTPO-
MarHuUTHbIX BOJH, C puaepa.

107 [Mpn cHNTBLIBAHUN OaHHbIX ¢ 06ecToYeHHOoro 6n1oka, He 6yaeT AoCTynHa MHopMauma O BpeMeHU nocreaHero
OTKJTHOYEHMA NMUTAHUA.
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MutaHne puaepa ocyliecTenseTcsa oT AByx Gatapeek pasmepa AA («nans4nkuy) , KOMMmekTa
GaTapeek xBaTaeT Ha HECKONbKO et paboTbl puaepa. Bpems uteHus xypHana ¢ 6rnoka n nepeHo-
ca ero B namatb USB Flash driver, meHee 10 cek. Pugep nmeetr USB nopt ctaHgapta 2.0.

Puaep He npegHasHadeH ans npoBeAeHUs HUKAKUX OpYrux onepauumn ¢ «newkomn», Kpome
co3laHnsa HOBOro hbarnna u 3anucu B Hero MHopmauum U3 apxmea «lmgpomaTtuka» unum ansa ne-
pesannucu yxe CcyuwecTByowero ¢anna npu coBnageHum MMeHW. [loTeHunanbHO-BO3MOXHbIE
CNOXHblEe KONMnn3uu puaep He obpabaTbiBaeT.

Ansi npoeedeHus1 onepayuu 3anucu apxuea XypHasa pabomsbl Ha «ghriewkKy» Heob-
xodumo:

1. BcrtaButb «dnewky» B USB rHe3no puaepa;

2.  [punoxuTb puaep TbiNIbHOM CTOPOHOM K LEHTPY aKpaHa 6roka, «neLkony BBepx;

3. YoepxuBasi puaep B 9TOM NOMOXEHUM HaXaTb KHOMKY Ha naHenu pugepa. Npu atom 3a-
ropuTCS 3€ereHblin cBeToamop Ha naHenu puaepa. danee 6yger npounssegeHa nNonbiTka YTeHUS
XypHana u3 namaTtn 6rnoka. A 3aTemM nonbITKa 3annucy CYUTaHHbIX JAHHbIX B NaMATb (ONeLLKu.

4. Tlpu ygayHoM 3aBepLUEHUN onepaumu 3eneHbli CBETOAMOL MOracHeT M pasgacTtest Ko-
pOTKMIA 3ByKOBOW curHan. Mpu nobon Heygaye, HEHAOONIMO BCMbIXHET KpaCHbIN CBETOAMOL U
pasgacTcsa cepusi KOPOTKUX 3BYKOBbLIX CUTHArOoB.

Mpn ypadHon onepaumn, NFC pupep co3pgaét Ha «dnewke» TeKCcToBbiA chann Buaa

«HMxxxx.TXT», rae Xxxxx- cepMMHbIN HOMep 6noka, o6bémom channa Bceraa paBeH 8kb.

Mpn Heobxo4MMOCTH, CYUNTBIBAHNE OAHHbIX B puaep MOXHO MPOM3BOAUTb HE yCTaHaBnvBas

«hnewwky» B pugep, HO No 3aBepPLUEHMUM CHUTbIBAHMS HEODOXOAMMO BbICTPO BCTaBUTb «QNELIKy» B
rHe3go puaepa, nHaye Yepes 4 cekyHabl OXXMAAHUS OH BbIKITHOYUTCH NO TaM-ayTy BblAaB aBapun-
HbIi CUTHaN 3aBepLUEHNS onepaLmm YTeHns-nepeHoca AaHHbIX.

3.8.2. Pexxum «NFC-cuntbiBaHMe apxuBa»108

CunTbiBaHME apxuea 06bIYHO MOXHO MPOU3BOANTL NMPSIMO BO BpeMs paboTbl Hacoca.

Ho ecnn nomexm ot paboTbl MHBEPTOPaA MPEnATCTBYOT KOPPEKTHOMY MEPEHOCY AaHHbLIX OT
6noka k «NFC-pugepy», cnegyet nepesectn 6rnok B cneu.pexunm «NFC—cuntbiBaHne apxvBay.
Bxoao B AaHHbLIM peXUM BO3MOXEH TONMbKO NMPU OCTAHOBIIEHHOM Mpouecce OAO03UPOBaHUA.
[nsa nepexoaa B 3TOT peXnm HEOOBXOANMO HECKONbKO CEKYHA YOepXMBaTb KH. «Escy.

Mocne Bxoga B pexunm, 6ok HEKOTOpPOE BpeMst OXXnaaeT Hadana obmeHa aaHHbiMu ¢ «NFC-
pugepom». Nocne ycnewHoro obmMeHa, unn nNo UCTEYEHUMN KOHTPOSbHOIO BpeMeHU, Bnok BepHET-

108 PyHKUMA JocTynHa ana 6nokos «mppomaTtuk-102» 5ro ncnonHeHuA co sctpoeHHbiM NFC mogynem u Tanmve-
pOM peanbHoro BpemeHun. Takume 610km oTMedeHsl norotnnoM «NFC» Ha naHenn ynpasneHud, crieBa OT gucnies.
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CH B npejblaylee coCTosHME. Tak Xe BO3MOXEH MPUHYAUTENbHbLIN BO3BPAT, C MOMOLLBIO KPaTKOro
Ha)kaTtusa Ha KH. «Esc».

3.8.3. CopepxxaHue apxuBa paboyero XXypHana

ApxmnB pabo4ero >xxypHana 3anucbiBaeTcsl TOMbKO NPV MOAKMOYEHHOM K ceTn Bnoke, BHe 3a-
BMCUMOCTM OT TOro, 3anyLieHo A03MpOBaHNe UM OCTaHOBIEHO. B XypHan 3anuceiBaetcsa cny-
XebHasa n TekyLwas nHpopmauma o pabote n coctosiHUM Brioka.

ACUHXPOHHbIE COBBLITUS (CM.HMXE) 3anuCbiBalOTCA B XypHan B MOMEHT WX HACTyMfeHus.
[aHHbIX KagpoB COCTOSIHWS Brioka 3anucbiBaloTCa Yepes 3aJaHHble B HacTponkax 6noka WHTep-
Banbl BpeMmeHu (cm. OM 16.01), a Tak Xe B MOMEHT HaCTyMreHUs HEKOTopbIX cobbITun. Cnncok
3TUX COOBLITUN NpUBEOEH HUXE.

XKypHan paboTbl MOXeT cogepxatb A0 496 3anucen KagpoB COCTOSAHUA Broka. VIHTepsan
BpeMEHM MOXHO BblOpaTb 13 cnmucka : 14,24, 34,44, 64, 124 (cm. M 16.01). 3anuck kagpos
COCTOSIHMSA Bnoka « No nHTepsanam BpeMeHU» BeAeTCS B MOMEHTbI BpeMeHn Buaa « XX 4 : 00 my.

ApxuB pasgerneH Ha 2 obnactu AaHHbIx109:

1. O6nacTb AaHHbIX O KOH(pUrypauum 6noka u cnyxebHaa nHgopmauma:
* [aHHble O BpeMeHM Co3[jaHnsa apxmBa
* [aHHble 0 NnapamMeTpax u HacTponkax bnoka
* [aHHble 0 napornsax goctyna K 6rioky
* Bepcus popmMaTa XpaHeHUs JaHHbIX apxusa

2. O6nacTb 3anncm cobbITUN N KagpoB COCTOAHUA 610Ka B KoopauHaTax BpemeHun. Kaxxapin
Kagp CoOep>XUT CrneayroLyto MHpopMaunio:
* [JaTta v Bpems 3anucu
* TVN cobbITUS:
* 3anucb No UHTEpBany BpeMeHu
* MYCK 4O31POBaHUSA
* OCTaHOB 40O3MPOBaHUS
* MN3MEHeHWe 3aJaHua BeNUYMHbI nogadn 1o
* N3MeHeHWe KannbpoBOYHbIX AAHHbIX
* BKIOYMEHME NUTaHUA 6rnoka
* OTKIOYEHME NUTaHUA Broka
* Tekylias nogadya Hacoca
* HanpsbkeHue nutaHusa Gnoka
* notpebngemas MOLLHOCTb
* COCTOSIHWE BCEX aHaANoroBblX BXOO4OB
* COCTOSIHME BCEX aHANOroBbIX BbIXOO0B
* COCTOSIHME BCEX OUCKPETHbIX BXO4OB
* COCTOSIHME BCEX penerHbIX BbIXOO0B
* COCTOsIHME Cny>eBHbIX pernctpos 6roka

109 PopmaT AaHHbIX apxmBa XypHana paboT npefocTaBnAeTcA no oTAeNbLHOMY 3anpocy. T.K. hopmaT AaHHbIX MO-
XXEeT pasBuBaTbCA, B 3arofloBKe AaHHbIX apxmBa ykasaH HoOMep Bepcun popmara.

110 [1nA NCNONMHEHUA «5» CO BCTPOEHHbIM «apXnMBOM paboyero XXypHana» , npu BbIbpaHHOM pexkume paboTbl «Y no
ToKoBOW neTne 4-20MA» N3MEHEeHVEe yCTaBKM [O3MPOBAHWA MO aHaNIoroBOMy BXoAy Kak «Tun cobbITnA» OTAENbHO
B )KypHasne He BblAeNAeTCA, HO 3HaYyeHne BXOOHOro TOKOBOrO CUrHana 1 TekyLen nogadm Hacoca ukemnpyeTca no
BPEMEHWN.
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4. MNpaKkTuyeckoe npumeHeHue «I'mapomvaTuk-102»

4.1. Ucnonb3oBaHue (hyHKLMA 6JTIOKUPOBOK U 3almTbl 6510Ka U HACOCHOM YCTaHOBKU

Boiwe, B gpyrux pasgenax P3, 6binu onncaHbl HEKOTOPbIE BCTPOEHHble (hyHKLMM NpeaHa-
3Ha4yeHHble Ans 3awuThbl 6rioka U HaCOCHOWM YCTaHOBKM B LenoM. B atom pasgene Bce 3Tu dpyHk-
LMM onncaHbl Gonee cuctemMaTMyeckn U B 04HOM MecTe (OnMcaHne rotToBuTcs).

4.2. NpumMmeHeHUe BXOAHbIX U BbIXOAHbIX (PUNbTPOB

4.2.1.KaK BbIrmAQAT BXOAHbIE U BbIXOAHble (hUNbTPbI?

[poccenbHble pUNLTPLI U CUHYC-PUNBTPLI NMPOU3BOAATCSA PasfNUYHbIMU Npea-
npuatTnamm B Poccum 1 3a pybexom. dopm dakTop ux NpumMepHO oamHakoB. Bxoa-
Hble pNbTPbl OOBIYHO YyTb MEHbLUE BbIXOAHbIX, ANA OANHAKOBOW MOLLHOCTM Groka.
Bbibop cunbtpa npoucxogut no Tabnuuam npousBoguTens, UCXOAS U3 3HaYEeHUs
ponyctumoro pabodero Toka unerpa. TennoBblaeneHme Ha HUX He3HauyuTenbHoe,
n3-3a Bbicokoro KIM, T.4. ux MOXHO pasmellaTb BHYTPU MeTansiMyeckoro anekTpo-
TEXHMYECKOro LwKada 3aKkpbITOro Tuna.

1) OpoccenbHble PunbTpbl (BXOAHbIE U BLIXOAHbIE)

4.2.2.Korgaa n kaKk Heo6x0AMMO NMPUMEHATb BXOAHblIe PUNLTPbI?

Ecnn B mecTe ycTaHOBKM Brioka OT TOM e CUIOBOW CETU 3anuTaHo BonbLloe Konuye-
CTBO MOLLHOro 060pyaoBaHus, To NMTaHne 6noka ynpaBneHns peKoMeHAYeTCst OCYLLECTB-
naTb Yyepes 3x hasHbI BXOAHOW ApOccenbHbIN UAbLTP NOAXoAALWEeNn MOLWHOCTY (Hanpu-
mMep Tina PT nnu ux aHanorn). 3To NO3BOMAUT yNyylwnTb (POPMYy BXOAHOIO TOKa MHBEPTO-
pa, nsbexarb onacHbIXx 6POCKOB HaNpPs>KeHNs B CETM Ha BXxoAe 6noka 1 CBEPXTOKOB B Mu-
TaloLlen cetu, npu Bo3HMkHoBeHUU K3 B Lensx 6rnoka. NpumeHeHne BxogHoro ounesrpa
CHU3NT B3anmHoe BnusHme OMI1 obopygoBaHus.

OcobeHHO npobnemMHbIM SBNAETCS nogkntoveHme bBY Ha oamH domaep ¢ MOLHBIMW NH-
BepTOpamu, KOTopble co34atoT NPy TakoM MOAKITHOYEHUM MOCTOSAHHYIO Neperpysky Ans
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BXOOHbIX 3alLUTHbIX Lenen BY, koTtopas, B psaae criydaeB, MOXET NPUBOAUTL K X OTHOCU-
TenbHo BbIcTpon aerpagauun'!, ¢ nocneayoWmMm BO3HUKHOBEHMEM aBapumn Mo BXOAHOM
Luenu 6noka.2,

Npeobpalonarens NacToTw

Apoccans
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dopma Bx0AHOIO TOKa npeobpazosarean Dopma BXOAHOMO TOKa npeobpasosaress

6e3 cereBoro Ap eMn C CETEBBIM APOCCEeAeM

Puc. BnusHue ceteBoro gpoccend Ha oopMy BXOAHOIo TOKa MHBepTopa

[na ncknodeHnst BbICOKOBOMBTHBIX NPo6oeB, crieqyeT noakntoyaTe 6rioku n yctaHoB-
KN Yepes orpaHnumnTenu HanpsbkeHna13 114 npu aTom neprogmyeckn NpoBepsiTb X pecypc
No BCTPOEHHbIM B HUX MHAUKATOPaAM U CBOEBPEMEHHO 3aMeHATL 15,

4.2.3.Korga n KkaKk Heo6xoaUMO NMPUMEHATb BbIXoAHble PUNLTPLI?

O6bI4YHO NPOEKTUPOBLLUKN CTaparoTCs BbIHECTU BNOK ynpaBneHus n3 ornacHon 30HbI U
pacnonaratoT BY n Hacocbl Ha 6onbLLIOM yaaneHun apyr ot gpyra.

YacTto 3710 cBA3aHO C TEM, YTO HACOCbl PaCMofiOXKeHbl BO B3PbIBOONACHOM 30HE. MHO-
rga B 3anbIiNEHHOW U BNA)XHOW 30HE, B HEOTANIMBaEMOM MOMELLIEHUN.

Ecnu peyb nget o npumeHeHnn Ha ASC 1 BHOBb nNpoekTupyemblix TOC, TO 9TO MOXeET
ObITb 06LWen KoHuenumen noctpoeHus CY, cocToswen B TOM, YTO BCA annapartypa ynpas-
NEHNSA 1 PErynMpoBaHuns pacrnosiokeHa B OTAeNbHOM nomeleHnn. Bo Bcex atnx cnyvasax
«maopomaTukmny BbIHYXXAEHbI paboTaTh Ha ONMHHYIO KAOENbHYIO NIMHMIO.

M N3 NPaKTUKN, Oblnn cny4daum, Korga npu Takom nogksnroydeHnn napajiiesibHO HeCKOJIbKUM 200T KnnoBaTTHbLIM UH-
BepTopam, gerpagaunmAa BXOAHbIX 3alUMTHbIX uenen <<rVI,D,pOMaTI/IKOB>> npoucxoauna sa 2 mecAua, nocne.u.yrou.l.eﬁ
aBapl/le|7|, C paspyweHnemM BXoaHOro BbinpAMUTENIA, paCCYNTAaHHOIO Ha HanpA>XeHune 1200B

112 Cm.pasgen «Owunbkn npumeHeHna « mapoMaTmkos»

113 Ha pblHKe Takue orpaHnyYuTeNnn nepeHanps>XeHnA NpeacTaBieHbl pa3fnyHbiMU MOgeNAMN, Hanpumep, UpMbl
MEK, Tun «OMNC1—C—3P»

114 BMeCTO orpaHuymTeneit HanpaXeHNa MOXKHO NMPUMEHATbL BXOAHbIE APOCcCebHble (PUMbTPbI, OHU He U3HalLnBa-
lOTCA, HO OLLYTMMO JOPOXe N rabapuTHee

115 T.K. OHM UMEIOT OrpaHNYEHHbIN pecypc, KOTOPbIA 3aBUCUT OT KOJIMYECTBA U MOLLUHOCTU MOMEX B KOHKPETHOM
ceTu. Kak npaBuso, Takne orpaHM4mMTeNI UMetoT BCTPOEHHbI CUrHanmMsaTop pecypca.
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C pgpyron CTOpoOHbI, pa3mMelleHne BY no mecty no3sonser ynpocTuTb MOHTaX U Mpo-
Knagky CurHanbHbIX M CUIMOBbIX 3EKTPUYECKUX Lenen, caenatb yCcTaHoBKY 6ornee Kowm-
NaKTHON N 3ProHOMWYHOW, peLLaeT nNpobnemy MHPOPMATUBHOIO MECTHOro nynbTa ynpa.-
neHvs.

Y10 Obl YyNpoCcTUTL 3afady Bbibopa MecTa pasmelleHus BY ang npoekTuposLumKa, n
nomoudb n3bexaTb HeobBXoAMMOCTU yaaneHHoro oT Hacoca pasmMelleHus BY, kopnyc «va-
pomaTunk-102» MMeeT BbICOKYIO Nbinesnaro3awnTty, He Huxe IP54, umeeT Hu3koTemnepa-
TYpHble 1 B3pblBO6GE30NacHbIe UCMONMHEHUS.

Ho Bce e, ecrnin Bbl CTONKHYNNCL C TeM, YTO AnvHa kabensa ot M'mapomartuka Jo Haco-
ca npesblwaeT 20 MeTpoB, HEOBXOANMO NPeanpUHATL HEKOTOPbIE MepbI.

4.2.4.NMpobnema «aAnNMHHOro Kabensa» Ha Bbixoage 6rokal’6 117

Ecnu Onura kabensi om 6s10ka ynpaesieHusi 0o 3] HacocHo20 azpezama:

* 6onee 20 Mempoe Ha ebixode He06Xx00UMO NMPUMEeHsIMb MOMOPHbIU
dpoccennb coomeemcmeyrouwieli MOWHoOCMu;

e 6onee 120 M Ha ebixo0e pekoMeHAyemcs npumeHeHue 6os1ee Aopo2020
CUHYCHO20 ¢bunbmpa.

Ceronon Npecbpasosarens YacToTw
Apoccent. greemeeeserlrnaxuamommie ' .
- . ppoccer H S S —
a H - o . r
LHo— ;‘— = (- :
20— s — | | - . |~ S
LI e | : 4 : [ ans AsHratent

HanpaxeHue Ha OOMOTKAX ABHMIarean Hanpaxesue Ha oDMOTKAaX ABUrareAn

DE3 MOTODHOID ADOCCEAN C MOTOPMBIM ADOCCEAEM

Puc. BnusHue MOTOPHOIo Apoccesia Ha (bopmy BbIXOOHOIO Hanpsa>xeHnsa NHBepTopa

EmMKocTb AnnHHOro kabensa siBNAETCS NapasuTHOW Harpy3kon ana uHeeptopa. Ecnum
Ha BbIXO4 WHBEPTOPA MOAKMIOYNTL ANMUHHLIN Kabenb 6e3 MOTOpHOro gpoccensi, To cpabo-
TaeT 3almTa UHBepTOopa Mo TOKY, KOTopas Mnocne MonbITKM nepesanycka BblAacT OLMOKY,
«[lMeperpyska no Toky».

116 9Ta MHopmMaLmA No NpUMeHeHn OpPOCcCenen Ha BXoae 1 Bbixoae 6r10ka 1 AJIMHHBI BbIXOAHOro Kabena cnpa-
Be4mMBa Kak ana «mapomMaTmkoB» , Tak 1 OJ1A YHUBEPCalbHbIX YacTOTHbIX NpeobpasoBaTenen opyrmx npon3eo-
aunTtenen

117 PaboTa Ha CBEPXKOPOTKYHO KabesbHyo NMHMIO, 00 3X METPOB OJ/IMHOW, TaK XKe UMEET CBOIO crneundmky.
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Tak e, npu 6onblwon anvHe kabens Ha BbIXO4Ee MHBEPTOpPA BO3MOXHO MpPOsiBliEeHne
appekTa «oTpaxeHHOM BoOMHbl». Korga Ha krnemmax 31 BO3HMKAKOT BbICOKOBOSILTHLIE UM-
nynbCbl paBHble 2*U BbINPAMUTENS UHBEPTOPA, 3HAYUTENBHO NpPeBbIaloLmne no amnanTy-
ae 1000B. 3T umnynbCbl NepeHanpskKeHus, npu HebnaronpusaTHOM cTevyeHun obcTos-
TENbCTB, MOTYT MPUBECTU K BbIXOAY M3 CTposi 0BMoToK 3L unu camoro kabens n nosbllwa-
0T ypoBeHb OMI. MNMpnmeHeHne BbLIXOAHOrO hmnbTpa UCKMIOYAET UX BO3HUKHOBEHME.

Y10 Obl OMUYECKOE CONPOTUBNEHME OSIMHHOIO Kabensa He NPUBOAUMO K CHUKEHWUIO Ha-
npskeHne Ha obmoTkax 3 n nageHuo MOLLHOCTU Ha ero Bany, creayeT BblibupaTtb Kabenu
NOBbILWEHHON nriowaan cedyeHusa. o kpanHen mepe, He MeHee 4MM2, Jaxe ONS Mano-
MOLLHbIX L.

*  ®unbTpbl Ha BbIXOAE MHBEPTOPA MNO3BOMSAIOT NPUMEHATb And nutaHna 30 obblu-
Hble HE3KpaHMpOBaHHbIE Kabenu 6onbLLoN AMWHbI

*  QOunbTpbl Ha BbIXOAE UHBEPTOPA WU3MEHSAT OPMY BbIXOLHOMO HaNpsiKeHuUst OT
«npsamMoyronbHukoBy UMM K cnHycomaanbHOW N YCTPaHAKT BbICLUME FApMOHUKU, npe-
aynpexnas napasuTHble notepu B kabene u B 3L

*  OunbTpbl NOBLIWAKT 00LLYH0 HAAEXHOCTb BCEN CUCTEMBI B LIENIOM N 3HAYUTENBHO
CHMXaIOT YPOBEHb NOMeEX OT KabenbHbIX TPacCc NHBEPTOPOB

* [lpMmeHeHue puUnbTPOB B CXeMax NOAKIMYEHNA NHBEPTOPOB SABNSETCA OYEHb XO-
poLlen NHXEHEePHOW NPaKkTUKOWN NPOEKTUPOBaHUMU

4.2.5.B yem oTtnunyme BbIXOQHOro Apoccens U cuHyc-cpunsTpa?

4.2.5.1.lNMpenmyLiecTBa UCNOJSIb30BaHUA BbIXOAHOr0 MOTOPHOro ApocC-
censa
MoTopHbIN apoccenb (BbIXOQHOM Apoccenb) - aTo TpexdasHbin gpoccernb. Ero nHayk-
TMBHOCTb M rabapuTbl, Kak npasuno 6onbLue, YeM y ceTeBOro gpoccens Ha Bxoge bY.
OH nossonser:
* [logkntoyaTtb Ha BbIxod MHBEPTOPOB Kabenb gnuHon go 100m
*  Ynyywaet obuyto M coBMECTUMOCTb
* CylecTBeHHO CHMXaET yaapHble Tokn K3 B crnyvyae aBapuv B BbIXOQHOW LENU WH-
BepTopa (B kabene nnu 3[).
* OTHOCUTENbHO HEDOoNbLUAA LieHa
¢ CMMMETPUYHOCTbL BXO4HOW U BbIXOAHOW CTOPOH chunbTpa
* Bbicokasa gocTtynHocTb (cknaackas nosuums)

4.2.5.2.HepocTtaTKn UCNOJSIb30BaHUA BbIXOAHOIO MOTOPHOro Apoccens
* MeHbLas, Yem y CUHyc-ounbTpa, CNoCOOHOCTL NOAABNATL Napa3nUTHbIE rApMOHMU-
Kn
* OrpaHunyeHHas, npumepHo 100 meTpamu, anuHa KabenbHOW NIMHUK Ha BbIXOAEe WH-
BEpTopa, Npu ero NPUMEHEHN
* Hebonbwoe, 2%..4%,B 3aBUCUMOCTWN OT UCMONHEHUS, MOHWKEHNE BbIXOQHOW MOLL-
HOCTU npeobpasoBatens.

4.2.5.3.NMpenmyluectBa Ucrnonb3oBaHMA CUHYC-thunbTpa nepen apocce-
nem
CuHyc-cbuneTp - 310 ropasgo 6onee coBepLUeHHbIN PUneTp:
* [lonHoCTbIO NogaBnseT BepxHUe rapMoHUKU U NPUBOAUT CUrHAN MHBEpPTOpa K CuU-
HycougansHOMYy BUAY
* MPaKTUYEeCKN CHUMAaET OrpaHuUYeHne Ha ANUHY KabenbHOW NMHUW Ha BbIXOA4E MH-
BepTopa'ld
» T[paktnyecku uckntodaet SMI1 Ha BbIxoge nHBepTopa
* CyulecTBeHHO CHWxaeT TokM K3 B criydae aBapum B BbIXOQHOM Lenu nHeepTtopa (B
kabene nnn 3)

118 IMHMA 3a CUHYC-PUNBTPOM MOXET UMETb ANMHY A0 400 M, a Npu creu-nucrnoneHumn, gaxe A0 HECKOSbKO KM.
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* OrpaHu4mBaeT napasuTHble TOKN!1® yepes noawmnHukn potopa 3
*  CHwuxaeT wym npu pabote 3] oT MHBEpTOpa
* [loBblWAaeT CPOK *un3HM 0bmoTok I 1 kabens.

4.2.5.4.HepocTtaTku ucnosib3oBaHUA CUHyC-(hunbTpa
* OTHOCUKTENbBHO BbICOKAA CTOUMOCTb
« [lnntenbHble Cpoku noctaBku'20
*  HecumMMeTpn4HOCTb BXOOQHOW U BbIXOLHOM CTOPOH ounbsTpa
* Hebonbwoe, okono 2%, NOHWXEeHUe BbIXO4HOW MOLLHOCTW NpeobpasoBartens.
O6paTtuTte BHMMaHWe, 4YTO Yy puUNbTpa eCTb CTOPOHA MOAKMYEHUA UHBEPTOpa U CTO-
poHa nogknioveHna 3. Ecnu nx nepenyrtartb, TO U3-3a paboTbl HA EMKOCTHY Harpys-
Ky, €CTb BEPOATHOCTb BbIX0OAa U3 CTPOA KIllo4en UHBepTopa.
Hwxe npuBegeH pUCyHOK C ocumnriorpaMmMamMm HanpskeHUs Ha BbIXO4e WHBepTopa OO Cu-
Hyc-(ouneTpa 1 nocrie Hero. Kak BUOAHO M3 pUCYHKa, nocne cuHyc-cunstpa goopma BbIXOLHOIO Ha-
NPSKEHUS NPaKTUYECKN HE OTNIMYaeTCs OT CUHYycOoMabI.

M'mapomaruk Crouraniandosanmui
MAONPOUBCCOpsaA Cunyc-Ounstp

DAATAT 0N

- Bunpavurens Wuaeprop

~380B | 213 Jﬁ
50Ny l —]—

|
|

]

ARFARA|
Vo

-

DOpNa HANRANMEHMA KA DHXOA0 MDepTOPa DOPUA HANPAMEHMA HA DLXCAL ¥HISRTOPRA
R0 QUNLTPALMM NOCNE CHMYC-PUNLTRA

4.2.6.EcTb N1 anbTepHaTUBa NPUMMEHEHUIO BbIXOAHbLIX Apoccenen?

B nutepatype u peknamHbiX mMatepuanax BCTpe4yaeTcsa onucaHue cneuunarb-
HbIX kabenen onNa NpUMeHeHNsa B cxemax nutaHna 3 oT nHeeptopoB. OHM MMEIT
crneumanbHy0 KOHCTPYKLMIO C 9KpaHaMu 1 pacnpeneneHHon no aAnuHe kabens umH-
AYKTUBHOCTbIO. OnuncbIiBaeTcs, YTO OHU MOryT ObiTb (PYHKUMOHANBLHON 3aMEHOWN Bbl-
XOOHbIM (hunsTpam Ons nHeBepTopoB. Ha npaktuke B Poccun oHM LLMPOKO He pac-
NpOCTPaHEHbl U BEPOATHO UX NMPUMEHEHNE B HEDOMbLUMX NPOEKTAX MOXET Bbl3BATb

119 naHHaA npobnema 6onee Bcero akTyanbHa gnAa 3 mowHocTho 6onee 30 kBT, roe oHa cnocobeTByeT noAsse-
HUIO 3NEKTPOMCKPOBOM KOPPO3UN MOALUMMHUKOB, AS1A MaNoMOLHbIX O[] 3TO ManoakTyasbHO

120 Kak npaBusio CPOK NOCTaBKU CUHYC-hUNbTPA MMMNOPTHOMO UM OTEYECTBEHHOIrO NPOM3BOACTBA COCTaBnAeT
1,5..3 mecAua
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TPYAHOCTU B 3aKynke M noructuke. OnbiTa U pekoMeHAaumin Ux npuMEHEHUs COoB-
MECTHO ¢ 6riokamu «'uapomMaTK» Ha AaHHbIA MOMEHT HET.

4.3.NMoakntovyeHne KM nnm aneKTpoHHOro AatymkKa AaBsieHUA C TOKOBbIM BbIXOAOM
(orniucaHue comoesumcsl)

4.4.Ucnonb3oBaHue 6noka «F'mpgpomaTuk» Kak xaba pnAa cé6opa nHcpopmauum c aaT-
YMKOB

BxogHble curHanbl CO BCEX aHANoroBblX U OUCKPETHbIX BXOA40B 6rioka otobpaxatoTcs Ha co-
otBetcTByOWMe pernctpsl Modbus RTU, BHe 3aBUCUMOCTU OT TOro Kak KOH(UrypmpoBaHus B
«MeHI HacTpoeK».

C aHanoroBbIX TOKOBbIX BXOAOB MOXHO cYMTaTb MHPOPMaLMIO O 4X TOKOBbIX BXOOHbIX CUrHa-
nax, 6e3 nckaxeHusi, Tak Kak ux namepsiet BCTpoeHHbIn B 6rok 14-bit ALM. dnana3oH namepenHuns
TOKa B 3TOM cny4yae 6yaet ot OMA o 21,5MA.

Te aHanoroBble AaTynKK, BXOQHOW CUrHam € KOTOPbIX HOpMUpyeTcs BrioKoM, B COOTBETCTBUM
C KOH(urypaumen B «MeHo HacTpoek», umetloT ceou pernctpbl Modbus RTU, ¢ KOTOpbIX MOXHO
CYMTbIBATb AaHHble B BUAE (PUINYECKNX BESTUYUH.

Ecnn Ha TokoBble BXOAbl NOA4aTb HE TOK, @ HarnpsbKeHne, TO MOXHO U3MEePUTb 3TO Hanpsxe-
Hug. Ho npu aTOM cregyeT yunTbiBasi, YTO TOKOBbLIW BXOL, MMEET BXOL4HOE COMpPOTUBIIEHME BCEro
100 Om. UNamepsiemoe HanpsihkeHne He OOMMKHO npesblwaTtb 5B. MNMoTpebnsembln npyu 3TOM TOK NO
Bxoay 6yanet 50MA.

Tak e 4epe3 COOTBETCTBYHOLUNA PErucTp LOCTYNHa MHMOpMauus O COCTOAHUM CeMU OUC-
KpeTHbIX BXOO0B Gnoka.

4.5.Kakyo AOMOJSTHUTESIbHYIO NOJNIe3HY0 MHhopMaLUIO MOXXHO NOJTy4YnUTb ¢ 6510Ka no
Modbus?

Tak e ¢ 6rioka MOXHO Nony4YnTb MHOPMaLMIO:

+ 0 3X pa3HOM BXOOHOM HanpsXeHun Ha brioke'21;
» 0 NoTpebnsemon mowHocTn 34122,

« 0 TOKe noTpebnenusa 30123

« O Temnepartype kopnyca bY124,

4.6.CMHXpPO-A03UpOBaHNe HECKONIbKUMU HAaCOCHbIMU arperatamm

CyulecTtByeT 0cobbIit Knacc HacoCcoB AN OAHOBPEMEHHOIO, CUHXPOHHOIO 4O3MPOBaHUSA pea-
reHToB. B cnyyae HeobGxogumMocTn obecnevnTb Takoe CUHXPOHHOE A03MPOBaHNE peareHToB, eCcTb
BO3MOXHOCTb, cpeactBaMmun 6rnokoB «lmgpomatumk» obecneyntb NoaobHY (OYHKLMOHANbHOCTb.
(6ornee nodpobHoe ornucaHue 20mosumcs)

4.7.NMopgkKno4YeHne 4aT4iMKoB NoxXkapo-oxpaHHou curHanusauum (MOC)

CxeMOTexXHMKa U BCTPOEHHbIE anropuTMbl 6rioka ynpasneHus nNo3BOMsOT NPUHMMATb CUr-
Han ot gat4umkos MNOC.

[aHHble oT AaTymka MoryT ObiTb NepeadaHbl B CUCTEMY BEPXHErO YPOBHS!, a Tak e paspe-
LaTb UM GOKMPOBaTb NPOLECC A03MPOBaHUSA peareHTa.

Mpn CoOOTBETCTBYIOLMX HACTPOMKax BXxoda, cpabaTbiBaHUS AaTyMKa MOXET MHULMMPO-
BaTb OCTAHOBKY [403MPOBaHusi. Tak ke 3TOT curHan OyaeT 3anoMHeH B namstv BY v npu nocne-

121 [Nokas3blBaeTCA YCPEAHEHHOE 3HaYeHME OENCTBYIOWEro HanpAXXeHna no 3m gpasam
122 [NokasbiBaeTCA yCpeoHEHHOE 3HaYeHMe
123 [okasblBaeTCA yCpeoHEHHOEe 3HaYeHMe

124 [okasblBaeTCA TeMmnepartypa 6510ka B MeCTe yCTaHOBKM cunoBoro moayna IGBT TpaHsmcTopoBs. [nAa obuwenpo-
Ma, Temnepartype paamaropa

—92 —


http://hmatic.ru
mailto:hmatic@ya.ru

ITostHas TeXIOOOEePXKa Ha canre I'mgpoMaTuk.P® wu 1o email: hmatic@ya.ru

ayoLem orpoce aToro peructpa nepegaH no RS-485. MNocne onpocax cooTBeTCTBYOWMIN hnar
pernctpa 6ygetr aBTomaTudeckn cbpolleH. Ha npakTuke 3TO 03HaAYaeT, 4TO gaxe Npu pegkmx no
BpemeHu onpocax bY, dakT cpabartbiBaHusa gatyunka OyaeTt «noTepsiHy.

CpabaTtbiBaHMe gatumnka mMoxeT obpabartbiBaTbca Oriokom aBTOMatmnyecku. MNpu cooTBeT-
CTBYHOLUMX HACTPOMKa, nocne cpabartbiBaHMA gaTyMka 4O3MPOBaHME MOXET OblTb aBTOMaTUYECKM
OCTaHOBIEHO Yepes 3afaHHbI MHTepBan BpeMeHn. Ecnn curHan ¢ gatymka 6ygeTt cHAT Oo ucte-
YeHUs ITOro MHTepBana, A403NPOBaHNE OCTAaHOBIIEHO He ByaeT.

[ns BO306HOBMNEHNST 4O3MPOBaHNSA, NOCNE aBTOMaTU4YEeCKOro ocTaHoBa, NoTpebyeTcs:
- BMeLLaTeNbCTBO oneparopa YCTaHOBKU, Haxatme KHoMKK «lycky;
- WU KOMaHOa Yepes3 ANCKPETHbIN BXxog «[yck»;
- wunu komaHaa Modbus no RS-485.
[1na ncnonb3oBaHUSA 3TOM BO3MOXHOCTU HEODXOOMMO:
- HacTpouTb Bxoa X1:B9 cooTtBeTCTBYOWMNM25 06pasom;
- HacTpouTb «Bpems 3agepxkn go octaHoBa 31, XX cek»126 no aTomy BXoAay;

- BbIXOA AaTyuka gormkeH 6biTb TMNa OK (OTKPbITHIN KONNEKTOP, OTKPbLIT B HOpMarib-
HOM COCTOSIHUW) UM TUNA «CYXOW KOHTaKT» (3aMKHYT B HOPMarnibHOM COCTOSIHUM).

Cxema nogknoyeHns AByXnpoBoaHasd.

[aTtumkn, curHanmMsaTopbl U3BeLLaTeNM MOXHO MogkmnoyaTtb K Bxoay LY nocneposatenb-
HO, ogHuUM wrnendom. [nsa Boixogos TMna OK B 60NbLUMHCTBE CryYaeB MMEET 3HAYEHNe nonsp-
HOCTb MOAKItoYeHUA. Tak e UX KOMMYECTBO OrpaHNYeHOo nageHnem HanpsbkeHust Ha Bbixoge. Pe-
NenHble BbIXoAbl MPAKTUYECKN HE UMEIOT TaKMX OrpaHUYeHunn.

OpauH KoHew, 3Toro wnenda nogknountb Ha «+24By», BcTtpoeHHoro UMM (Hanpumep KoH-
TakT X1:B4 ) 1 BTopon Ha X1:B9 («MnynbCHbIN BXOA»).

Tak e Heobxoanmo obbeamHuUTb "O6WMN" anckpeTHbix BxogoB M O6wwmn BCcTp. WM,
ycTaHoBMB nepemMbluky mexay X1: B12(«O0wmin guckpeTHbix Bxogos») uM "O6WwmMn" BCTPOEHHO-
ro UMM (24B) (Hanpumep koHTakT X1:A4).

Mpn HeO6XOANMOCTU OATUMKN, CUTHANIN3ATOPbl U3BeLLaTeNn MOXKHO 3anuTaTtb OT
BcTpoeHHoro B BY UM 24B (DC). Mpwn ycnosumn, 4To 06LiaA TOKOBaA Harpy3ka BCeX BHELUHUX
CUrHasbHbIX Lienen nogktoYeHHbIX K aTomy UM He npesbiwaeT 200 MA. [1nA aToro notpebyeT-
cA NpobpocuTb eLle oamH nposof oT «O6uwero» VM. Mo>XXHO ncnonb3oBaTbh 41A 3TOMO KNEMMbI
X1: A1,A2, A3 nnmn A4 .

4.8.I'IOCTpoe|-me cuncrtem Ao3nNpoBaHuUA C aBTOMaTU4eCKUM pe3epsupoBaHuemM

WHorpoa nepen NpoeKkTUPOBLLMKOM CTOUT 3afadva NOCTPOUTb CUCTEMY YMpaBrieHus Ha-
COCHOW [03UpYIOLLEN YCTAaHOBKOM, C aBTOMATUYECKUM Wi AUCTAHUMOHHBLIM 3aryCcKoMm pe-
3epBHONM NMHUM [03MpPoBaHMs. B nNpocTbix ycTaHOBKaXxX, C pe3epBUPOBAHUEM JIMHUM [O03U-
pOBaHUs, NEpPEKYEHNE rMapPaBINYECKO CXEMbl OCYLLECTBMSETCS C MOMOLLBI PY4YHbIX
KpaHOB. B MOMEHT nepekntoYeHnst OCyLLIeCTBNSETCS OTCEYEeHNe ABYMSI KpaHaMn OOHOMN nu-
HUM 0O3MPOBAHMS M MOAKINIOMEHME ABYMS KpaHamu ApYrov NUHUKM O03MpoBaHus. Ons CHu-
)XEHWUs1 BEPOSITHOCTU BO3HWKHOBEHMSI aBapWHbIX CUTyauui, Ha BbIXOAE KaxJoro Hacoca
HeobxogmMmo MoHTMpoBaTb OKM, pene gaBneHus unu gatymk gaerneHus. MNpeumyuiecTea

125 Cm.IMpunosxxeHune 2. NMyHKT MeHto «KoHdurypauma Bxonos > ViMnynbcHbIn BxoA» BbibpaTh «[daTunk asepu»

126 «Bpema ANCKpMMMHaUUW» B HACTPOMKax cregyeT ykasaTb MeHbLUe, YeM BpemA cpabaTbiBaHMA n3seLwarena
(Batymka). DakT cpabaTbiBaHMA gaTynka bygeT 3anvcaH B loboM criyvae, a aBapviiHaA ocTaHoBka 3[4 HACOCHOro
arperaTta Npou3oNAET C 3a4epP>KKON Ha BpemA auckpnmmnHaumm. Onepatop npyv 06Cny>XMBaHUM YCTaHOBKN MOXET
UMeTb OOCTaTOYHOE BPEMA HA OTKPbITUE OBEPLbl YCTAHOBKU UV AJ1A BXO4A B MOMELLEHNE U BKITIIOYEHNA CKPbITHO—
YCTaHOBJIEHHOM 6/TOKNPOBKN. «BpemA OUCKpUMMHaLMM» MOXXET HacTpamBaeTCcA B LUMPOKUX Npedenax.
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OKM B TOM, 4YTO OH, NpM HEBOMbLLOW CTOMMOCTM, NO3BOMSET UCKITHOYNTL Cpa3y HECKOMbKO
aBapUWHbIX CUTYyaLUUn:

« PaspyweHue rmugpocmctembl 1 neperpyska npMBoga Hacoca M3-3a NpeBbIeHns Jony-
CTUMOrO AaBneHus Ha Bbixofde Hacoca (P>Pwmax). [pUYnHbBI, NO KOTOPLIM 3TO MOXET NPOU30M-
T™:

+ 3a06bINN OTKPbITb BbIXOOAHOW KpaH

« 3aMep3 UM 3arycTesn peareHT B JIMHMM 3a YCTaHOBKOW

« Opyrve npu4nHbl.

« Pasnue peareHTa n3-3a nopbiBa B JIMHUX 3@ YCTAHOBKOW, OMArHOCTMpPyeMOW No asa-
PUAHO HU3KOMY AaBMneHuno Ha Bbixoge Hacoca (P>Pwin).

Ecnn ana nepeknioyeHns NUHUM O03MPOBaHUSA MPUMEHUTL 3MeKTpoyrnpaBnsemble
KpaHbl, TO NepekrtodYeHne NMHUA 403MPOBAHNSA MOXHO OCYLLECTBNATL aBTOMAaTUYECKN NN
ANCTaHUNOHHO.

[na nocTpoeHns Takon cuctembl Ha 6ase «mgpomatnk-102» MOXHO MCMONb30BaTb
hyHKUMM «ABTOMaTU4Yeckoro nycka» (3M04.04) nocne nogaym nutaHus n pyHkuuio B
aTOM crniydae 6nok «lfmgpomatumk-102» MOXET NPUHATH OT ANEKTPONPUBOLHOM apMatypbl
CurHan rotoBHOCTU. [0nst 3TON Lenn MOXHO UCMNomnb3oBaTb (PyHKLMIO «3anyck [o3npoBa-
HUSA NO curHany roroBHoctu» (OM06.05).

dyHKUKNA'27 peann3oBaHa B ABYX Buaax:

* C XECTKMM OrpaHuU4YeHVeM BPEMEHU OXMOAHWUS CUrHana NOATBEPXKOAEHMSI TOTOBHO-

cTn obopyaoBaHus

+ 6e3 orpaHN4YeHnsi BpEMEHN OXNOAHUSA CUrHana rotToBHOCTM 06opya0oBaHNS

Pa3paboTunky camomy cnegyeTt pacCMOTPETb NPEMMYLLECTBA KaXaoro U3 BapuaHToB
N onpenennTbecs ¢ BbIGopom.

4.9. Ucnonb3oBaHue 6510k0B «'MapomaTuK» ASIA COBMECTHOU U CUHXPOHHOU pab6o-
Tbl C HAacoCaMMu-KayasikaMyu Uin CKBaXXMHHbIMK Hacocamu (JLIH128) B ycnoBuax
OTCYTCTBMA OTAEJNIbHOIrO KaHasia AUCTaHLMOHHOro yripaBsfieHMA 6J1I0KOM

Mpn paboTe COBMECTHO C HEPTAHBIMM HAacoCaMU-KavankaMm 1 HEKOTOPbIM Opyrim 060-
pyooBaHMEM, B YCIOBUAX KOrAa HeT BO3MOXHOCTU opraHm3oBaTtb [1Y 610KoM, nHorga Heobxo-
ANMO CUHXPOHU3MPOBaTb PaboTy yCTAaHOBKM [O3MPOBaHMNA peareHToB Ha 6ase
«[mppomaTtuk-102» ¢ paboTon Hacoca-kadanku. [lenaetca aTo onAa npegnynpexxaeHma pacxona
A0POroCcTOALWEro peareHTa, Npy 0CTaHOBJ/IEHHOM NMPoKayke HepTV B NPOAYKTONPOBOAE.

[nAa opraHnsauum Takoro pexxmuma paboTbl peKoMeHOyeTcA HacTpouTb 610K Ha «aBTo-
MaTMYECKNIA NYCK» 003MPOBaHMA, Nocne nogayn NnuTaHnA, ncnonbdya oyHKUmMo «ABTomMaTu4ye-
ckoro nycka» (3M04.04). N ncnonb3oBatb (PyHKUUIO «3anycK AO3UPOBaHUA MO CUrHany
rotoBHocTu» (OMO06.05), ¢ napameTpom hyHKunm «MAY3A» ona guckpeTtHoro Bxoaa [6.

B atom cnyyae 610k 6ynet cam hopmmpoBaTb KOMaHAy nocsie nogadn HanpaXXeHua
nuTaHma «[lyck», 1 HAXOANTLCA B COCTOAHUM OXXMOAHUA CUrHana rotoBHoCcTM no Bxony 6. [o-
3upoBaHune byaeT ocywecTBNATLCA TOMbKO TOrAa, Korga, Koraa curHan Ha sxoge byneT akTu-
BEH.

[loNoNMHUTENBHO NMEeeTCA BO3MOXHOCTb 06eCcrneymTb aBTOMaTUYeCcKoe A03MpoBaHmne
peareHTa B NPOAYKTONPOBOA, NPOMNOPLMOHABHO MOTOKY NPoAyKTa. OTO BO3MOXHO B TOM CIy-
Yyae, Koraa npoayKTonpoBoa 060pyAoBaH PacXxo4oMepoM C TOKOBbIM UM C UMY TbCHbIM BbIXO-
[IOM.

127 MNoppobHee 0 yHKLUMM B COOTBETCTBYIOLWEM pasaene P3.

128 Takne Hacocbl 0ObIYHO UCMOMB3YOTCA C MOLWHBLIMU UHBEPTOPHLIMW CTaHUMAMU ynpaBneHna. B aTom cny4dae, npu
noakntoyeHnn 6510koB «I'mgpomaTuk» criegyeT o6paTuTb 0co60e BHUMaHWE Ha opraHmsauuio nutaHnA 610KoB!
MopopobHee cMm. paspen 4 «Korga n Kak NpUMEeHATb BXOAHbIEe (hmnnbTpbl?» 1 «Ownbkn npumeHeHua «fvgpomaTu-
KOB», N3 NPaKTUKKN IKCryaTauun u BHeapeHua»... MNMogknountb «mgpomatmk» Ha domaep ¢ SLHamn. »
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4.10.0lmM6KN NnpumeHeHuA «'MapomMaTUKOB» , U3 NPaKTUKU IKCnyaTauum v BHeA-
peHusa

Mpwn cobnogeHnn npaswn akcnnyataumm bBY «'mgpomatnk» Hage>XHO BbINONHAOT CBOU (DYHKLNN
B TEYEHUM BCEro cpoka akcnayataunn. OgHako, 3a MHOMOMIETHIOK NPAKTUKY, BCTpPeYanucb He-
KOoTopble «NpobnemMbl» 1 ownbkn npumeHerus BY. [daHHbIM pasgen npu3saH NoMoYb ns3bexxartb
BCTPEeYaBLUNXCS paHee OWNOOK MOHTa)ka, NyCKOHaNaakm 1 NpUMeHeHNs.

MpUynHBI X NOSBNEHNS OANHAKOBbI:

*  CneLuKa;

*  HEeBHUMAaTENbHOCTb;

*  npeHebpexeHne PO.

Kakyio owm6Ky MOXXHO AOMNYyCTUTb NPU MOHTaXke, MyCKOHanaake unv B0 BpeMs 3Kcnsyara-
umn?

1. UrHopupoBaTb U3y4eHue AaHHOro pykosopactaa. OcTasibHble OWMOKKN, 3a4acTyto, crnepn-
CTBUE 3TOWN.

2. MoAaKnoYnMTb NPU MOHTaXKe JIMHUIO NUTaHMA Ha Bbixoa BY (Ha knemmbl W,V,U). Hanbo-
nee HenpuATHaA BO3MOXHaA owmnbka, KoTopaaA rapaHTUPOBaHHO NpuBeaeT K NOSIHOMY Bbl-
X04y U3 CTPOA CUNOBbLIX MOAYNEeN MHBEPTOpPA, cpasy rnocne nogayu nutaHmA. Kak uste-
xartb? VsberanTe crnewkun n ctpecca! byabTe BHUMATENLHEE NPU MNOOKITIOYEHUN, Nepenpo-
BEpANTE 1 Npo3BaHMBanNTE Lenu NMTaHnA Npu nyckoHanagke.

3. NMoakniountb «'MapomaTuk» Ha pmaep ¢ MOLWHbIMUA UHBEPTOPHLIMU CTAHLUMAMMU ynpas-
nexua AUHamum, KoTopble co34alT O4eHb 60MbLION YPOBEHb HaBeAeHHbIX B ceTb IAMM. K
TOMYy Xe, AnA 6onben 3PPEKTUBHOCTU PaboTbl rYyOBUHHBLIX HACOCOB, 3KCMyaTauMOHLNKN
4acTOo UCMONbL3YIOT OTBOA TpaHcdopmaTopa NMTaroLwWwen NogCcTaHUMM C MakCUMasbHbIM Ha-
npAXxeHveM. Ha npakTuke, appekTUBHOE OENCTBYIOWEee HanpAXeHVe Ha Bxoae B «[mapo-
MaTUK» OOCTUrano HanpAXeHua 6onee 460B. A HaBeaeHHbIe NMMNYbCbl NepeHanpa>XXeHnA
pocturanu ewe 60nbwKnx 3Ha4YeHni, Boiwe 1000B. Co BpeMeHeM 3TO NpUBOANIO B NPEX-
OEeBpPEeMEHHOWN aerpagaumm BXOOHbIX 3aWnTHbIX uenen bY, ¢ nocnegyowym BbIXOAOM U3
CTpOA Tpexda3Horo BbIMPAMUTENBHOIO MOCTa U CUMOBLIX KOHAeHcaTopoB. Kak nséexarb?
Wcnonb3yinTte gpyrne otBoAbl TpaHChopMaTopHON NOACTaHUMK. BknioyanTte B cxemy ycTa-
HOBOK OrpaHn4mMTenn HanpaxeHua. KoHTponmpynTe ux 2 pasa B rof Ha npeaMeT pecypca.
CBO€eBpeEMEHHO 3aMeHANTe Npu n3Hoce. NpoBoguTe rpaMoTHLIV WeMOHTaX 1 obyveHne
nepcoHana.

4. B noneBbIX yCNOBUAX, NPUMEHAA BSTOKU Ha KyCTaX CKBa>XWH WU B ApYyrnx nogobHbIX npu-
MEHEHMAX, He UCMNOJIb30BaTb BXOAHbIE OrPaHUYMTESIN UMMNYJIbCHbIX MOMEX Ha BBOAe
NIVHMU NMUTaHUA B HAaCOCHYIO YCTaHOBKY. [1py rpo30BbIX pa3pAgax BO3MOXEH, U cny4vanca
Ha npakTukKe, Bbixod 6510koB 13 cTpoA. Kak nséexartb? Vicnonb3oBaTtb X0TA 6bl NPOCTEN-
wure 3x hasHble BAPUCTOPHbLIE OrPaHNYNTENN BXOLHOIO HANPAXEHUA NPU UCMONb30BaHUN
6110KOB B NONEBbIX YCNoBUAX. [lepnognyeckn KOHTPOIMPOBaTb UX NCNPABHOCTb.

5. CospaTtb KoJibLa Leneun 3awmTHOro 3asemneHua «PE», KOTOpble MOryT Bbi3BaTbh U MOMEXU
B CUrHaNbHbIX LUenax 610kKa, Bbi3BaTb HapyLweHuA B paboTe naHenu ynpasneHua. Ha guc-
nnee BpemA OT BPEMEHW MOTyT MOABAATLCA «Mepornudbl» nnn gpyrme céon. Kak msbe-
»aTb? Ecnu Bbl CNOMb3yeTe Hapy>XHble Lenu ana 3a3emneHma Kopnyca 6noka n oco-
6eHHO Kopnyca J[], TO HeNb3A OAHOBPEMEHHO C 3TUM COeAUHATb, Yepe3 Kabenb nay-
wuun ot 6510Ka K 1, BHyTpeHHUe knemmbl PE 6110ka v uenb 3almMTHOro 3aseMsieHuA

3.

5. BBOAUTb HenpaBuJibHble AaHHble O MOLWHOCTU Q] HACOCHOro arperata npu KanMbposke
Hacoca. [Npu n3Hoce 3 1 npuBoaa Hacoca NPOUCXOAMT yBENNYEHME MOMEHTA Ha Bany O[]
A0 NpefenbHbIX 3Ha4YeHnn 1 Bbiwe. Npu npaBunbHOM HAcTporke BY ocTtaHaBnvBaeT [o3un-
poBaHue, NpenoTepallaa nanbHenwee passmTne asapun. Ha npakTuke, aKcnayaTaunoHLLm-
KN BMECTO BblABIEHMA NMPUYNHBI, KOTOPaA NPMBOAUT K neperpyske O[] n aBapynHom octa-
HOBKE [03MpoBaHMA 610KOM, MHOrAa, NPOM3BOSAT NEPeHacTPoOnKy napameTpoB B 6510Ke,
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yCTaHaBnMBaA B HacTpomkKax 3aBefomo 60siee BbICOKYIO MOLWHOCTL J[] B MeHo «Kannbpos-
ka». Kak uséexarb? [1nA npegoTBpalleHmnA Takmnx cnyyvyaeB , peKOMeHayeTcA BeCcTu obyye-
HWe nepcoHa, sospemAa nposoanTb TO um MNP HacocHoro arperata. [1AaToe ncnonHexe bY
BefeT apxmB XypHana paboThbl, rae BO3MOXXHO pUKCUpoBaHe hpakTa M3SMEHEeHUA HaCTPOeK
N TOKOB noTtpebnexHma 3/,

Cnomatb KypkKu cunoBbix knemm BY. MpnumHa? Cnelwka, He TOT TUN UHCTPYMEHTA, He-
o6y4eHHbIN nepcoHan. Kak nséexartb? [pyMeHAnTe NoaxoaAWwnn MHCTPYMEHT. He cnewwuu-
Te. CuTyaumsa BCcTpeyaeTcA He Tak YyacTo. B HoBbix Mogensax 6noka ctouT 6onee yaobHblin
KNIEMMHUK C «(PPOHTasIbHbIM» OOCTYNOM. Ha MOLWHbIX 6/10Kax NPUMEHEH COBPEMEHHbIN TUM
KNIeMM C KYPKOM, B3BOOUMbIM PyKOU 6€e3 MHCTPYMeHTa.

HeypnayHo 06beguHUTDb rasibBaHU4YECKU LieNu CUrHaNbHbIX Lienewn, ¢ HenpeackasyembiM
NPOTEKaAHNEM TOKOB MO «3eMJIAM» N3-3a Pa3HOCTU NOTEeHUManoB. YTo MOXeT NPUBOAUTb K
OLIMOBOYHBbIM CUrHanam B NMMHUAX U T.4. [1Ba pasa Takaa cuTyauma BO3HMKana npyv MOHTaXxxe
6nokoB Ha cTpoAawmxca TIAL. MNMocne aHannsa cutyaunm npobnema pewanacb. Kak nsée-
XaTb? AHanNM3npoBaTb CXEMY COEANHEHNA CUTHANbHbIX Lienei, 0CO6EeHHO , Koraa oHa pas-
BETB/IEHHAA, UMEET «OJ/INHHbIE» BETBWU, COTHN METPOB, K APYromMmy 060pya0BaHMIO.

MoocoeomHUTb akTUBHbLIN Bbixon, «[mapomaTtuk-103» Ha UM Bo36y>kaeHMA TOKOBOW NETNN
ynpasnAloLEro KoOHTponnepa’2?

Mcnonb3oBaTtb NpoBO, HEBUTYIO Napy Ha AJIMHHbIE CUrHasbHbIe NMMHUK'30 Kak naéexarb?
[Mpy ANMHHBIX CUMHAsBbHBIX LIenAX UCMOoNb30BaTh NPOBOA «BUTaA napa» Uin B 3KpaHe.

10. OcyLecTBNATL AO3UPOBaHKE B FTMAPaABINYECKON CUCTEME C OTKPbITbIM CTOKOM'3! Ha

CNuB, PacnosIOXKEHHbIN HMXEe YPOBHA Baka ¢ peareHToM'32. I TeM cambiM cO34aTb CUTyauuio,
Korga Hacoc B nape ¢ 6510KOM JaroT OrpoOMHYI0 OLWNOKY Npyv 403MPOBaHUK, NpeBbIWan B pasbl
nacnopTHOE 3HavyeHne HOMHaNbHoW nogayvm Hacoca. Kak nséexarb? bbiTb BHMMaTensHee.

YunTtbiBaTb BO3MOXHOCTb BO3HUKHOBEHNA TaKOWN cuTyaunmn.

11. Mo owwnbke BbibpaTh AO3UPOBOYHBLIN HACOC C Yepe3MepHO 60J1bLO HOMUHAIbHOM NO-
Aayen, pas B 10..20, n BMeCTO TOro, 4To Obl 3aMEHNTb €ro Ha 6onee NOAXOAAWNN, NbITaTb-
CA, YMeHbLUas xopn, niyHxxepa Hacoca A0 MUHMMYMa U, OO4HOBPEMEHHO, NPUMEHAA perynmpo-
BaHMe 4acTOTbl XOO0B, «3arHatb» 133 HACOC B HY>XHbIN AMana3oH nogay. ATo AOBOSIbHO YacTo
BCTpeyvarowanAcaA olwmbka NpoeKTUPOBLUMKOB U SKCNyaTaunMoHLWMKOB. [1puBOaANT K TOMY,
4YTO NoJava Hacoca MOXET NpepbiBaTbCA, B 3aBUCMMOCTW OT TEKYLUMX YCI0BUW, UK BoobLwe
oTcyTcTBOBaThb. [1pobriema cBA3aHa (PU3NYECKNMIN OrpaHNYEeHUAM MPUCYLMMU J03MPOBOY-
HbIM HacocaM. [loyemy 3TO NPOUCXOAMT, MOXHO NpoyYnTaTh B 3M pasgene HacTosAwero P3.
Kak us6exxartb? Vicnonb3oBaTb pekoMeHaauum gaHHoro PO.

129 C 6nokamm «mgpomaTuk» Takon Npobnembl He Cny4anoch, T.K. B CTapLWMX MOLENAX NCNOb3yeTCA UCKII0YN-
TeSIbHO NACCUBHbIN TOKOBbIN BbIXO, HO MPY UCMOMb30BaHUM 060pya0BaHNA OPYrMX NPOU3BOAUTENEN, 3TO ObIIO
NMPUYNHON MaccoBbIX NPo6aemM Npu MOHTaXxe 1 oTnagke cuctembl ACY Ha HoBoBopoHexxckon ASC-2, 1 B aTomn
CBA3U CTOUT YNOMAHYTb O BXXHOCTW KOHTPONA 3TOr0 MOMEHTA Mpu CO34aHUMN CXEM NMOLKITOHEHUA.

130 Ha JleHnHrpaackon ASC ogHaxkabl NCMOMb30BaNV AN1A Nepeaayn CUrHanoB Ha QUCTaHUMK B COTHU METPOB He-
BUTbIE U HE3KPAHMPOBaHHbIE NPOBOAA. OTO NPUBENO K TOMY, YTO Aa)XKe Ha MOJSIHOCTbIO 06eCTO4YEHHOM 060pynoBa-
HUM CBETUINCbL CBETOAMOAbI, OT HaBeAEeHHbIX Ha npoBoaa AMI1 oT gpyroro obopynoBaHuA. PasymeeTca, 310 npu-
BOAMJIO K «UCKaXKEHMIO» MOMIE3HOro BXOAHOro curHana. llocne 3ameHbl Ha «BUTYIO Napy» npobnema ncyesna.

131 B onucbIBaEMOM crlydae nyckoHanagka cCMcTemMbl A03MPOBaHNA ANUTENbHOE BpeMsA OCYLLEeCTBAANACh B TECTO-
BOM pexume, 6e3 AasneHnA Ha BbIXoAe, a caMa ycTaHoBKa bblnia CnpoekTupoBaHa Tak, 4To He no3sonana 6es
OONbLUMX YCUNUI OCYLLECTBUTL KanmbpoBKY noaadn no MecTy

132 B 9TOM Cny4yae BO3HWKAET CaMOTEK XMAKOCTU, U3-3a pa3HuLbl YPOBHEN peareHTa B 6ake u cnvsa. MepcoHan
3TOr0 3a4acTylo He 3ameyaeT 1 He yunTbiBaeT Npu Kanmbposke. He cMOTpA Ha 6aHanbHOCTb CUTYaLMK, MOHATb
NPUYMNHY OLUNGKM HEMOAroTOB/IEHHOMY CrieLManiucTy COBCeM HernpocTo.

133 B Hawen npakTuke BCTpeyanuch «asaguaTukpaTHble», U gaxke 6osee, omnbKM TEXHONOroB UM NPOEKTUPOB-
LLMKOB B Nog60e HOMWHasTbHOWM Noga4vn A03MPOBOYHOIO Hacoca. Jlyylumii BeIxo B TAKOM Ciyyae, HanTu BO3MOXK-
HOCTb 3aMEHNTb HACOCHbIN arperaT Ha 6onee NooxXoaALLMNA.
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12. PyKoBOACTBYACH «34paBbiM CMbICIIOM» U NpeHebperaa pekomeHgaunamm PO, BBECTU B Ka-
yecTBe AaHHbIX ANA MeHio «KannépoBka» nuilb «napy umdp», KOTOpble NoKasanucb
Ba>XHbIMW, a OCTasibHbIMU NpeHebpeyb.34 Kak nsbexarb? CTporo crnegoBatb pekomeHaa-
uMAM gaHHoro P3, ocobeHHO B pasaene «nyckoHanagka» n «kKanmbpoBka».

13.CaepHyTb Wwnend npu oTkpbiBaHUU KpbiWwKKU. CO BpeMeHeM 3TO MOXET NPUBOAUTbL K ero 06-
pbiBy. Kak usbexatb? OTKpblBanTe KPbILKY C OCTOPOXKHOCTLIO. A UCKIYEHUA cuTya-
U1K, Npy OTrPY3KK C NPeanpuATUA U3roTOBUTENA WNend He BCTaBnAeTCA Wnend B rHesao,
KpensieHne wnendga ¢ 04HOM CTOPOHbI caenaHo nog nanky n «MArko» 3aoKCMpoBaHO Ha
hanbwnaHenu, pasrpyxas MecTo nanku.

14.Tlepemellaa MO6UbHbIE YCTAHOBKN Ha HOBOE MECTO paboThl, MW 3aMEHAA Ha HUX TUN Ha-
COCHOro arperarta B NONEBbIX YC/IOBUAX, He YAENATb AO/DKHOro BHUMaHUA HaAeXXHOCTU
noakJsiroyeHuA Kabena K knemmam /. V13 npakTkun, 3TO NPMBOANIIO K TOMY, YTO NpoBoaa
obnambiBannCb B MecTax nogknoveHna K 31 npy nepeBo3ke, OT BUGpauuun, unu, otcoean-
HUBLUMCb, HAYMHANM 3amMblKaTb MeXxay dasamu, unm Ha kopnyc 30 u ganee Ha uenun 3asem-
neHvA. Bcé aTo co BpeMeHeM MOXKET NPUBECTM K BO3HUKHOBEHMIO Pa3HOro poaa aBapuinHbIX
cutyaumn ¢ 3 vnn BY. Kak nséexartb? TwaTtenoHee NpoBoanTb paboTbl MO MOHTaXy U
TexobcnyxxusaHnuto. NpmBnekaTtb AnAa nx npoBeaeHnA OTBETCTBEHHbIN N 06YYEHHbIN Nepco-
Han.

15.cnonb3yA ofida nUTaHnA ONCKPETHbIX CUTHASbHBIX Lieneil HACOCHOM YCTaHOBKU BCTPOEHHbIN
NM24B, He coeanHUTb nNepemblvkon «obwnmr nposoa» UM24B n «obwmin nposog» ANCKpPET-
HbIX BXOAOB. OTO BeAeT K ToMmy, 4To BY «He BuguT» cpabaTbiBaHWe ANUCKPETHbIX AAaTYNKOB.
Kak usbexartb? BHumaTenbHee pabotats ¢ [punoxeHnem 4.1 v MNpunoxxeHnem 5. cnonb-
30BaTb BCTPOEHHYIO PYHKLIMIO KOHTPOJIA COCTOAHUA BXOO0B B MEHIO
«Texnopnepxka» (M 03.02)

16.He npumMeHATb BbIXOAHbIE PUMBLTPLI (MOTOPHbLIN OPOCCENb NN CUHYC-PUILTP) NPU NOOKIO-
YyeHUn ONnHHoro kabena (bonee 20 M) Ha Bbixoae 610Ka.

N3BecTHble NPo6JieMbl, KOTOpPble UMEIOT XapaKTepHoe BHellHee NPoABJIeHUe:

1) Mocne komaHAabl «[lyck» Hacoc paboTaeT «C 0OMHaKOBOW nogavyen» BHE 3aBUCMMOCTM OT 3a-
AAaHHOM nogayu.

Mpobnema B HEKOPPEKTHOM HACTPOUKE NapameTpoB MeHKo «Kanmbposka», (CM. BETKY
OM10.xx) unu meHio «'mpgpocuctema», (cM. BeTky AM09.xx). Heobxoanumo nposepuTb
3Ha4YeHVA napamMeTpoB, BBEAEHHbIE B YKa3aHHbIX BETKax MeH0'35, BBeaA peasibHble
OaHHble. [locne KoppeKTUPOBKU OaHHbIX, NpobrieMa ncyesaer.

2) MNMocne komanabl CTOIT 6nok cbpacbiBaeT BBEAEHHOE C NaHENN, B pPy4HYHO, 3HAYEHME yCTaB-
kKn nogayn 100% (1mnun gpyroe, 6M3K0e K MakCMManibHOMY 3Ha4YeHue yCTaBKK), 3aMeHAA ero
601ee HU3KNM 3HAYEeHNEM YCTaBKM.

Bo3MOXXHbIX NpUYKHbI ABe. Vinn HenpaBuiibHO BBEAEHHbIE OaHHbIE MPU HAaCcTponKe 6n1okKa B
BeTke MeHio «Kanubposka». inn yctapesLuas, nocne MmaxKopHoro obHosneHue, NO 6noka,
CTPYKTYpa XpaHeHWA AaHHbIX napameTpoB HacTponku B E2PROM. N nepBaA n BTopaA npuynHa
MOTryT NPUBOANTL K CXOAHOMY pesynbTraTy.

134 i3pepka, Hawm noTpebutenn He MoryT AobutbcAa paboThl Hacoca npu Nbon 3a4aHHOM nojaye.

Mpu coBMecTHOM aHanuae nNpobnembl, Kak NpaBunio, BbIACHAETCA, YTO B 6/10K BBeOeHa fvLb YacTb KannbpoBoy-
HbIX AaHHbIX, MHOrAa ofHa eOUHCTBEeHHaA no3numA: "HoMuHanbHaA nogaya Ao3npoBoYHOro arperara”. Bee
ocTasibHble NapameTpbl KanMbpoBKK MO KakUM-TO MPUYNHAM UTHOPUPYIOTCA.

Ha mecTe npourHopupoBaHHbIX K BBOAY OaHHbLIX OCTalOTCA TECTOBbIE AaHHble, UCMONb3yeMble Ha NPeanpuATUn U3-
rotTosuTene AnA Hanagkun 6noka ynpasneHna. TakaA KOMOUHAUMA KOHPUIypauMOHHbLIX MO CYTW CyYariHoro cove-
TaHUA KanmMbpoBOYHbIX AaHHbIX MOXET MPUBOAUTL K "cTpaHHOMY" 1 "HenpasuibHOMY" noseaeHMio 6510Kka ynpasre-
HWA. [Nocne BBoJa KOPPEKTHBLIX AaHHbIX, CUTyaumnA HopMannayeTcs.

135 Ecn gaTtymk 4acToTbl XO40B MyHXepa Uin 4acToThl BpaweHna Bana 3[4 He cnonb3yeTcA, TO Ha 3HayYeHne Z1
nZ2 B mMeHo «KanmbpoBka» MOXHO He obpallaTb BHAMAHUA.
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1) PeweHue 1: «B niobom cnyyae, ¢ ntobbiMn HacTporkamm 61oka, «YcTtaBka nogadmn»
orpaHM4MBaeTCA UCXOAA U3 YCNOBUA HE NPEBbILEHNA BbIXOOHOW YacToTbl 55IL, T.€.,
npu paboTe, Ha BbIxoae 6510Kka YyacTtoTa Bceraa bynet orpaHuyeHa 55 Nepuamm. MNpun
TOM, YTO OpyraA HacTpomKa, B 3aBUCMMOCTU OT BBEAEHHbIX BaM/ KannbpoBOYHbIX AaH-
HbIX, «(pOpManbHO» NO3BOMUT YCTAHOBUTbL TEKYLLYIO nogadvy 6onblue, 4eM MOXKET ObITb
obecrneyeHa Hacocom Mo akTy.

Bnok He moxeT cam onpenennTb, Kakne aaHHble, U3 BBEAEHHbIX OnepaTopom Ha atane
HaCTPOMKIN, KOPPEKTHbIE, a Kakue ownbo4Hble. CaMOCTOATENbHO YCTPaHNTbL NPOTUBO-
peyve, B cny4vae owmnbkn onepatopa, Ha aTane BBoga HacTpoek 610K He MoXeT. Ho
MOXeT NpefoTBpaTUTb aBapuio Hacoca B npouecce paboTbl, BBOAA OrpaHUyYeHne Bbl-
X0OHoM YacToTbl. [Mpn hopmmpoBaHnmn HanpAXeHua nuTaHnA O[] HaCOCHOro arperara,
610K aBTOMaTUYECKM OrPaHNYmNT BbIXOOHYIO YacToT. A nocne komaHapl «CTOlM»

NMOHU3NT BBEOEHHYIO «OLMOOYHYIO» YCTaBKy, OrpaHNYmnB €€ MakCUMasibHO BO3MOXHOM
npy TeKywmnx KoappmumeHTax kannbpoBKK Hacoca, Npu BbIXOQHOW YacToOTe MHBEPTOpa
55Iy. Mpn KoppeKTHbIx KanmépoBOYHbIX AaHHbIX, TAKOW KOJIJIN3UU HE BO3HUKAET.

PeweHue: CnenyeT NpoBepUTb KOPPEKTHOCTb BBEAEHHbIX KanMMOPOBOYHbIX AaHHbIX, NPU
Heo6X0AUMOCTN BHECTU U3MEHEHWA.

2) PeweHue 2: [pu nto6om 3HaunTenibHoMm obHoBneHuu MO 6noka, B cny4vae, korga ao-
6aBNAKTCA HOBblE HACTPOWKK, agpeca aaHHbix B E2PROM nameHatoTca (capuraiotca B
aZpecHomMm npocTtpaHcTse). [nA BoccTaHoBNeHNA chopmaTmpoBaHma E2PROM noTpeby-
eTCA cnepyowan npoueaypa, BbinosiHAemManA B py4Hyto. PelneHue cOCTOUT U3 ABYX Lua-
ros:

1. COpoc HacTpoek K 3aBOACKUM ycTaHOBKaM. EcTb gBa cnocoba:

1. TNepecbpocnTb 610K MO NUTAHUIO U B MOMEHT MNOSIBNIEHNS HA OMcnnee Haanmcu
«CUmnTbIBaO HACTPOMKM» HaXKaTb OOHOBPEMEHHO OBE KHOMKN «<« U «>», U
yOep>XuBaTb UX HECKOJIBKO ceK. [locne aToro oTKPOeTCs MEHIO Ha TpU MO3ULMN.
B KOTOPOM KHOMKaMu «+» Un «—» Heobxoaumo BblbpaTb NYHKT - «COpOCUTL
HacTpoukun: OA» n HaxaTtb «BBog».

2. Bontn B MeHIo «Texnogaep>xka» , B akpaH «CoCTosiHMe BXOO0B», HaXKaTb KH.-
MMyck v ,yoep>xunsas e€, HaxxaTb KH. BBopg. [lanee, KHonkamu «+» WUAN «—» Bbl-
6paTtb NyHKT - «CopocuTb HacTponkun: [A» n HaxaTtb «Beon».

3. B aT0OM XXe BeTKE MOXXHO NPON3BECTU COPOC NamMsaTh apxmea paboyero >ypHa-
na 6nokalss,

2. KoHurypuposaHue 6510Ka 3aHOBO. [locne n1 npongmTech No BCEM HACTPOMN-
Kam, 1 3aganTe Hy>xHble, U3 MNMpunoxxeHna Ne1 K PO nnm K nacnopTty Ha 610k, npa-
BU/IbHbIE, 3HAYEHWA.
lMocne BbINONHEHUST 3TUX ABYX onepauui 6yget nonHas yBepeHHOCTb, YTO HWU B O4-
Hon sivenke namaTn E2PROM  HeT HMKakux criydamHbIX AaHHbIX M BCE AaHHbIE Ha
CBOUX MecCTax.

3) NMpwn paboTe Hacoca Ha aucnnee 6noka MoryT NoABMATbLCA c6om oToBpakeHna NHpopmaunn.

BepoAaTHo, 3awmTHOE 3a3emneHue 3L Hacoca, Yepes cmnoBon Kabenb, NOAKIIYEHO K
BHYTPEHHUM Knemmam «PE» 6noka, 1 0QHOBPEMEHHO UCMNONb3YETCA HAPY>KHbIN KOHTYP
3azemnenuna gnAa 30 HacocHoro arperaTa. B peokmx cnyyaax 3To NpMBOOUT K BO3HUK-
HOBEHMIO MOLLHbIX MMMNY/IbCHbIX TOKOB B Lenu 3a3emneHnsa «PE», KOTopble MOryT Bbi3bl-
BaTb HaBeAEHNE NOMEX HAa CUTHAaNbHbIA Kabenb NaHenu ynpasneHnAa. [nA ycTpaHeHuA
Npo6s1eMbl OTKITIOUNTE BHYTPEHHIOK, NPOXOOHYIO, Lenb 3a3emneHna 3L Hacoca oT
KnemmMmHuka «PE» BHyTpn 6noka «'vmgpomatunk». A anAa 3azemnenna 3L ncnonbaymrte
HapPY>XHbIN KOHTYP 3alMTHOro 3a3eM/IeHNA».

4) Mocne komaHgpl «IMyck», 610K BblAAET Ha Aucnnee owmnobky «eperpyska no Toky», ¢ He-
CKOJTbKUMM NMOMbITKamy aBToMaTuyeckoro «epesanyckas.

136 [1nA 6510K0B 4-ro 1 5ro ncnonHeHnA NoACcUCTEMbI BBOAA BbiBOAA.
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Heobxoaumo oTkmounTb Kabesnb oT 6110kKa, U y6eanTbCA, YTO «B XONOCTYO» 610K HOP-
mManbHO oTpabaTtbiBaeT komaHay «[lyck». Ecnu ecnun 6e3 Harpy3ku 6510k paboTocnoco-
6€H, TO Heob6Xx0AMMO NPOBEPUTL Kabesib 1 06MOTKM I3[, Ha Hann4ne MexgasHoro 3a-
MbIKaHWA N 3aMblKaHUA Ha «3eMnto». [1poBepKy XenaTesbHO NPOBOANTL MeraoMmeT-

poMm.
Ecnn kabenb n 3] B HOpMe, BEPOATHO, Ha BbIXxoae 6510ka CANLWKOM ANIMHHBIA CUI0BON
kabenb, 6onee 20M, 1 ANA TakKnxX ycnoBui HEOH6XOANUMO UCMOb30BaTb BbIXOAHOW
unbTp (MOTOPHLIN Apoccenib NNn cnHyc-cbunbTp). NMoapobHee 06 3TOM B COOTB. pasae-
ne P3O, «lNpobnema «annHHOro kabena» Ha BbIxoae 6510Ka».
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6. TexHuyeckoe ob6cny>kusaHme U peMoHT

6.1.TexHuyeckoe o6cny>XxuBaHue

[ns nogaepxaHus pabotocnocobHOCTH Bnoka ynpaBneHus B Te4EHUN BCEro Ha3Ha4YeHHO-
ro cpoka cnyxb6bi'37, HeobxoQMMo perynspHoO NPoBOAUTb NPOUNAKTUYECKME OCMOTPbI U TEXHU-
Yyeckoe 0bCrny>xmMBaHMe — B 3aBMCUMOCTW OT YCNOBUIW SKCNyaTtaumm — pa3 B 6 unm 12 mecaues.

TexHun4eckoe obCnyXMBaHue BKIHOYaAET B cebs:

1. OuncTKy pagmartopa un kopnyca BY oT nbinn BETOLWbBI UMK NOTOKOM YNCTOrO Cy-
XOro Bo3gyxa (Usiv nbliiecocom), Npu CUNbLHOM 3arpsi3HEHUM UCNOSTb3YS KUCTb;

2. BusyanbHbI KOHTPOSb NPOBOAOB, Kabenen u KNeMMHbIX COeqUHUTENEN Ha Ha-
nnyne HapyLleHun;

[ns o4ncTkn naHenu ynpasneHus 1 nnacTuKoBbIX MOBEPXHOCTEN Kopnyca BY pekomeH-
AyeTcs NPUMEHATb cneuunanbHble YnucTawme candeTkn Onsa oprrexHukn. JonyckaeTcs ncnonb3o-
BaTb MOKLUME pPacTBOPbl HA BOAHOM OCHOBe C fobaBneHnem MsArkux morwwmx cpeacts. MbiTb
MOXHO OTXXaTOW BNa)KHOW Xron4yaTobymMalkHOW TKaHbto, 6e3 ycunus, ¢ nocneaytoLlen NnpoTUpKon
Hacyxo.

He ponyckaetcs onsa 4nmcTku kopnyca BY ncnonb3oBaTtb CNUPTOBbIE MOKOLLME PaCTBOPbLI U
opraHudeckue pacteoputenn. OHM MOryT MPUBECTU K pacCTPEeCKMBaHUIO KOpryca, NOMYTHEHMUIO
NPo3payvHbIX OKOH, OTCIIOEHMIO NSIEHOYHbIX KraBmaTyp, CMbIBaHUIO HaaNUCEN N MapKUPOBOK.

Mpu obecnyxmBaHun ybegnuTecb B OTCYTCTBUM HE3ATAHYTbIX BUHTOB KNEMMHbIX KOSTOL4OK M
HaOEXHOCTU (bMKcaLumm NPOBOAOB B BMHTOBLIX U MPYXWUHHbIX KnemMmax. Knemmbl 1 coeguHuTenu
He JOMKHbI UMETb TPELLUUH, UBMEHEHUI LiBETA B pe3ynbraTte neperpesa, CregoB KOPPO3unn.

[MpM MHCNEKUMOHHOM BCKPbLITUW KOpNyca U BHYTPEHHEM OCMOTpe, crnegyetr ocoboe BHU-
MaHve yaenntb CUNoBbIM (PUNBTPYIOLLMM KOHAEHcaTopaM (3NeKTPOnnTUYECKUM) 1 3alUTHbIM Ba-
puctopam.

3almTHble BapUCTOPbI (OUCKOBbIE 3MEMEHTbI XEMTOr0 MM CUHEro LBeTa) He LOIKHb
UMEeTb CrefoB neperpesa (NOTEMHEHUS KpacKu Kopryca) U pacTtpeckuBaHus. Bapuctopel nogsep-
XXEHbl eCTeCTBEHHOW Aerpagauumn 1 B 3aBUCUMOCTU OT ycrnoBun padoTbl umetoT pecypc ot 5000 go
15000 yacos. Npn «3aLyMNeHHOCTU» CETU NUTAHNA NOMEXaMU, PECYPC MOXET CHMXKATbCS.

CunoBble anekTponuTn4eckne KoHAeHcaTopbl He AOMKHbI UMETb B3AYTUW U CNedoB Ha-
rpesa. pn HeobxogmMmocTn — 3ameHuTb B ycnosusx KUMWA unu oTnpaBuTb N9 3aMeHbl Ha
npegnpuaTue-n3rotosuTerb. [lepnogMyHOCTb 3aMeHbl CUMOBbLIX PUIBTPYIOLUX KOHOEHCaTopOoB
(3neKkTponuTMYECKUX) B pamMKax TexXHU4eckoro obcnyxmeaHus 1 pas B 5 net. Cpok cnyx6bl cuno-
BbIX (PUIBLTPYIOLWLNX KOHOEHCATOPOB MPU HOMUHANBHOM HanpsXXeHUM CETU, TeMMNepaType OKpyxa-
toen cpeabl 20°C n HommMHanbHOWM Harpy3ke coctaenseT He meHee 10000 yacos.

6.2.06HoBneHue MO 6nokoB «'mapomaTuk»

B HekoTOpbIX cnyyasx Tpebyetcsa nposeaeHne obHosneHne MO 6rokos.

O6bIYHO 3TO CBA3AHO:

* C BBedeHneM HOBOWM GoyHKUMOHaNbHOCTM BY no npocbbe KOHKPETHOro 3akas4vuka;

* C npoueccom agantauum 6rnoka nop crneuvannsvpoBaHHoe obopyaoBaHue U cu-
CTEMbl KOHKPETHOMO 3aKa34vuKa;

* 3HaA4YUTENLHO pexe, B CBA3U C 0BbHapyXeHneM owmnbok MO cepuinHbIX 3genui.

[aHHasa onepauusa MoxeT ObITb NpoBeAeHa cunamMmm KBanuduumMpoBaHHbIM nep-
coHanom KUIMunA no mecty akcnnyatauum BY.

B cnyyae, korga HoBoe MO npegocTtasneHo usrotosutenem 6mokoB, a npouenypa ood-
HoBrneHusa MO npomsBoauTCA MO MHCTPYKUMW MpeanpuaTus U3rotToBUTENs, rapaHTUMHbIe
obsi3aTenbCTBa Npu NpoBeAeHUN faHHOW onepauun He CcTpaaalorT.

Bbriokn M'mgpomaTuk cogepkat B CBOEM cocTaBe A0 4-X eANHUL, MUKPOMNPOLIECCOPOB.
3ameHa MO nponsBoanTCcsa TONMbLKO B rMaBHOM npoueccope. HEX dann ¢ HoBown Bepcuen
MO npepocraenseTca npeanpuUATMEM U3roTOBUTENEM.

137 YKkasblBaeTCA B NacnopTe KayecTBa Ha usgenve.
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MogpobHas mHCTpykums no obHoeneHuto MO, npeacraeneHa Ha canTe NpegnpuaATUS
narotosutens B pasgene «Bonpoc-OtBeT» : «kKak o6HOoBUTL MO MNapomaTtuk-102 ?»
http://hmatic.ru/voprosy-otvety f a_qg/kak_obnovit_po_gidromatik-102/

6.3.Moy3noBon MeToaO0M AUAarHOCTUKMU U PEMOHTA

BonbLuyto NnoMoLLb B AnarHOCTMKE Brioka MOXET Oka3aTb BCTPOEHHbIN pexum TECT.

B HekoTOpbIX cnyyasx, Npu BO3MOXHOCTWU NMOY3r0BOW AMArHOCTMKM BGNokoB, BOCCTaHOB-
neHue bY uenecoobpasHo Npou3BOAUTbL CUSTAMU MECTHbIX CneuuanucToB, NyTeM 3aMeHbl
HEeMCnpaBHOro nevyaTHou nnartbl UNu y3na. bonbWWHCTBO Y3M0B UMEKT pasbEéMHbIE coeauHe-
Hus. [JaHHas onepaums NPoOBOAMTCA C UCMNOSIb30BaAHNEM YHUBEPCArbHbIX MHCTPYMEHTOB M 3anac-
HbIX MeYyaTHbIX NSaT, ¥ MOXeT OCYLWeCTBNATbLCA KBanuduumpoBaHHbIM nepcoHanom KUMunA.
CpenHee BpeMsi BOoCcCTaHOBNEHNA MeHee 1 yaca.

MapaHTUMHBbIE O0bsizaTenbCTBa NpU NpoBeAeHUU JaHHOW onepauuu He CTpaaatoT.

Mpouenypy 3amMeHbl Y3fOB CBS3aHHYIO C OEMOHTaXeM CUMOBbIX MNfiaT peKkoMeHOyeTcs
OCYLLIECTBIATb NOCNE KOHCYNbTaumm ¢ npeactaBUTENsIMN CEPBUCHON CNYXObl NpeanpuaTns mnaro-
ToBUTENSs. T.K. cnegyet cobniogatb OrpaHUYEHne Ha ycunue 3aTarmBaHus BUHTOB KpenneHusa cu-
nosbix moaynen IGBT TpaH3nCTOPOB 1 ANOOHBLIX MOCTOB.

6.4. [lInvarHoCcTUKa 1 PEeMOHT ne4yaTHbIX nnart

OnarHocTuky BY n peMOHT nevyaTHbIX NfaT OoCylecTBNseT NnpeanpuaTue-u3roToBum-
Tenb Ha cBoeun Gase.

O6paTUTbCs 3a TEXHUYECKOW NMOMOLLbIO Ha 3aBOA, U3roTOBUTESNb OYEeHb NPOCTO.

Mpouenypa nogpo6HO onMcaHa Ha cTpaHuyke:_http://hmatic.ru/servis/

Tam XXe MOXHO cKayaTb O6flaHK 3asiBKM Ha CepBUCHOEe 06CnyXXuBaHME U PEMOHT.

B peMoOHT pekomeHAayeTcsa HanpaBnATb BY B cbope.

7.YTnusaumAa n cogeprkaHme LBeTHbIX MeTansioB

YTunusauuma

YTunusaumio 6rnoka ynpasneHusi NPOBOAAT COrMMacHO MHCTPYKLUMM 3KCMyaTUpytoLlen opra-
HM3auun. YTunusaums kopryca 6noka BO B3pblBO3aLLMLLEHHOM UCMOMHEHUN NPOBOAUTCS B COOT-
BeTcTBMM ¢ N.n.6 P3 043.00.00.00 P3, «kKOPOBKN COEOMHUTESIbHBIE TUMA KM».
CopeprkaHue LUBETHbIX MeTasJioB

Co,u,epx(aHme LBETHbIX MeTansoB B Gnokax ynpasneHuna 3aBUCUT OT UCMOJTHEHUA Grnoka u
YKa3blBa€TCA B UHOUBUAOYalrlbHbIX MacnopTax.
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NMPUNOXXEHUE A: CepTtudukar tamorxeHHoro coto3a (EAC) Ha 6/10Ku U WwKadgbl
ynpasJieHUA A03MPOBOYHLIMU HacCOCaMU U HAaCOCHbIMU ycTaHOBKamu «fmapomaTuk» u
«f'mppomaTuk-LIY»
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MPUJTOXXEHUE B: CepTtucumkar tamo)xeHHoro coto3a (EAC) Ha kopnyc 6510ka F'mapoma-
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Tevmrwcane yooomns TY 3424000 75666544.2007
¢ Toummecsne yesosns TY 3424.005- 756665442007

~ Cepwhmiad painycn
~ KOA THEDA TC £536 90 100 9
| COOTBETCTBYET TPESOBAMMAM

5 Tevmswcnoro permavenys Tawemesosoro cosora TP TC 0122011
N w0 Geraaceocn 0TOfy 20MMNE 138 PlOTM RO KIPMBOOEICI CPLILXs
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' CEPTMUIKAT BAMAAH HA OCHOBAMMMN
1. Dipotoson meosrrsesd Ne 141750 ox 04.07.2018
: MA BCH HHUHD TR (N POCC RU.D001 2 THINN? 30 27 atpeax 2015)
o 2 AKT 0 PEYFIATITES MIATHIE COSTOMIME posnsaacTae or 20.08 2013
b ). Ceprwdanar coormercrans OMK Ny 130256026 30 07032016

.
.

4 AODTIOAMMTEALHAS HHSOPMALIN
Ynomms w cpos xpaness, Cpok crymlad (roamects) « » coorsercrmme ¢ TY 3424-003-75666544-2007,
TY 2400575666544 2007, Coprmdences schcrmieion ¢ EX-Spusomennch 12 seTupix MncTas
: —r

o PUIIE oA o
¥ ]
e —— m I'E S
ey onwrep ) HC. Omnxon
T ———a o8 AT VPR — :
- . . PENNV IR

L — - v — —— o= - - -— .
R T W B R B - — : E 3 4

138 [NonHaA BepcuA cepTudmkaTa, ¢ NPUNoXeHUAMN, AOCTYMHA Ha cariTe B pasgene «Ceptndukarbl»
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e TAMDRERHBIN COH3 )
' SEPTHOIIAT BHITBEVITRRY >

NTC  RUC-RUIB06BOONT

Comemsoropoasd paion, .
v +7 (495) 526-63-0); ¢-mal: ilve@wniiftri.re C
"-_ Arvecrar asxpeanraos Mo POCC RU.0001. 1117506 or 25 anpeas 2013 sassan Pocaxspeseraunch
o 000 «Dnexrposaus 3
» Aspec: Poccus, 303358, Opsceckas ofaacts, ropoa Jusm, yamua Mapa, 40 s
< OIPH: 105574501 6658, yeaodou: +T(48677)7-77-27, dascs: +T(48677)7-77-57; e-mail:
. MATOTOSHTEAL :
s 000 s DnexTposanis d
_ Aspec: Poocun, 303858, Opaceckas ofaacrs, ropoa Jlmns, ymuns Mupa, 40 ’
. Kopofn conumrmemanse Tuna KIT n seoms xabeanse Tuna BK >
N Teoorsccnee yeaoans TY 3424-0053-75666544-2007 :
N Teoursecnee yoaouns TY 3424.008.75666544.2007 '
- Copmimnah sunyox

 KOATHBIATC 8536 90 1009

s Texmmecxoro perssvenra Tamoxennoro coosa TP TC 01272011 >
#O) Geanacnocti 0BOPY R0RINA 213 PAGOTM 3O KIPMBOONICHALL CPOSIN

" CEFTHOMKAT BBAAH HA OCHOBAHHH »

1. Nporowoa wenraosh Ne 14,1750 oy 04.07.2014
- WA BCH «BHHHOTPH (Ne POCC RUO00121HIOY 20 27 anpeax 2015) ‘
2 2 AXT O PETYARTETEX SRS COCTORNME APOKIMACTSS 0F 29.08.2013 -
3. Ceprwdancar coommercrams CMK No 13.0256.026 20 07.03.2016
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NMPUNOXXEHWME 1: OaHHble KoHdUrypupoBaHusa npu nycKkoHanagke n Kanubposke, Bep-

cua MO 17+

(3anonHsaeTca Npy nNyckoHanagke U KanubpoBKe, U UCNONb3yeTcs Mpu PEMOHTE Unu 3ameHe Grnoka, aAns
BOCCTaHOBINEHNSA KOHPUIypaLumn U HacTpoek brioka M BBoAA KanMbpoBOYHbIX KO3 MULNEHTOB NapHOro
Groky HacocHoro arperata)

1. O6o03Ha4yeHue 6510Ka ynpaBsieHMA B cxeme / npu eé Hannuum /

2. «MAPMETPbI BJIOKA>;
2.1. HacTpoiika 6noka

21.1.

21.2.
2.1.3.
2.1.4.

2.1.5.

Anroputm paboTbl

HosunpoBaHue
MA-PerynuposaHue
MT-PerynnpoBaHue
MponopumoHanbHoe Ao3upoBaHne

ooaa

3HameHaTenb nponopunn 0o3npoBaHNA:

Mopor puckpeTHOM nogayn 25,30, 35, 40
MakcumanbHaA nogava: Y%
ABTOMaTMYECKNIA MYCK

paspeLlueH
3anpetueH
BoicTpbini nepexon PY/OY :
paspeLueH
3anpewéH
OucT. ynpasneHue
4-20mA

0-20mA

RS485
MmnynbCHbIV BXOA,

ooogod ggog 04034

2.2, OaTtuukn

2.21.

2.2.2.

2.2.3.

2.2.4.

JaTtymk 4acToTbl XO40B:
[J oTkno4veH
[0 nopknio4eH
Oatumk paBnexHna (4-20 mA):
[J oTkno4veH
[0 nopknio4eH
*  PHOMUH. (20mA) bar
[aTtynk ypoBHA:
O OTkn.
d T[porpammHbIi
O ®usunyeckuin (4-20 mA)
* 0%ypoBHAGaka: ___ MA
+ 100% ypoBHA 6aka: MA
DaTtumk Temnepatypbl (4-20 MA):
O oTkno4eH
[J noaknoyeH

+ 4vMA = C
« 20MmA = C
+  3apaHve = C
+  Twncrepesnc = C
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2.2.5. ODatunk PH (4-20 mA) :
[J oTkno4veH
[0 nopknto4eH
. 4vA =,
. 20MA =_

2.3. Bxopabl (KOHhuUrypauuma BXoaos)

2.3.1. MMnynbCHbIM BXOA;:
[J Paspewuts paboTty
O DOartuuk geepu 1 MNMOC
0 S3apatumk nogaum > BxopgHasa 4yactoTta: FHom=__ Tu
[J oTkno4veH

2.3.2. OnckpeTtHbin Bxoa O3 (3KM Huskoro pasneHnsa (P<GOKM))
O MNyck 34
O Cron 3L

+ Bpewma 3agepxkun (cpabatbiBaHnA no AKM HM3KOro gasesi.) npy nycke cek

2.3.3. Bxopn [16:
[J oTkno4veH
O NAY3A
O Oxwnp.oTkp.knanaHoB

+  Bpema oxunpaHunAa (oTKp.knanaHoB) Npu nycke _ cek

2.3.4. Bxogbl MYCK/CTOIN
0 BknouyeHsbl
O  OtknoueHsbl
2.3.5. Kronku MYCK/CTOIN
0 Bknto4eHsbl
O OrTknoyeHbl
2.3.6. KomaHpa MNMYCK
0 C noaoxesatom
O T[o yaepxxaHuio

2.4, Bbixoabl (KoH(Urypauma BbIXo[0B)

2.4.1. Pene P1

] Bknwouen 3
[0 Wpet posnposaHue
] Cpabotan 3KM1,2
[ Bkn.ynpasn. c naHenu
] VYnpaeneHnue HarpeesoM
] Cpabotan JAT_Vp
2.4.2. Pene P2
] Bknwouen 3
[0 Wpet posnposaHue
] Cpabotan 3KM1,2
[ Bkn.ynpasn. c naHenu
] VYnpaeneHnue HarpeesoM
] Cpabotan JAT_Vp
2.4.3. Bbixop 4-20 mA
] Topaya Hacoca 1
[] Topaua Hacoca 2
[ BbixogHaa yacToTa
2.5. MopTt RS-485
2.5.1. Howmep (B ceTu) :
2.5.2. CkopocTb [ 604, ]
2.6. fmapocuctema - pa6ouune napameTpbl (3ano0SIHAETCA MO peasibHbIM 3KCNJ/lyaTaUuMOHHbIM napameT-
pam, cywecTBeHHO BJIUAET Ha TOYHOCTb A03UPOBaHMUA)
2.6.1. Pa6oTa: [laBneHue (B ruapocucteme npu 4o3vpoBaHnm) Krc
2.6.2. PaboTta: MuHnmanbHoe (aBapuinHoe) gaBneHue Krc
2.6.3. PaboTta: MakcnmanbHoe (aBapunHOE) AaBneHne Krc
2.6.4. PaboTa: BA3KOCTb (003UPYyEeMON XXNOKOCTH ) Ma*c
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2.7. Kanub6poBo4Hble AaHHbIe U NapamMmeTpbl HACOCHOrO arperarta (3anoJIHAeTCA No NacnopTy Ha arpe-
raT, CylWecTBEHHO BJIMAET Ha TOYHOCTb A03MPOBaHUA)
2.7.1. [aeneHwue (B rmgpocucTeme npu KasimbpoBKe) Krc
2.7.2. BA3KOCTb (KannmbpoBOYHOW XMUOKOCTU, BOAA) 0,001 TMa*c
2.7.3. HomunHanbHaA nogaya (HacoCHOro arperarta) n
2.7.4. Yucno penykTopa Z2 (3ybbeB ecTepHW, He06A3aT.)
2.7.5. Yucno penykrtopa Z1 (3axonoB 4yepBAka, Heob6A3aT.)
2.7.6. CkopocTb nnyHxepa (npy kanubposke) (ABOMHbLIX X0008B / C)
2.7.7. OencTteBuT. nogaya (3a 1 xoq nAyHX., Npy KannbpoBKe) M
2.7.8. MpeanbHaa nopgaya (3a 1 xon, nayHX., pac4yeTHan) M1
2.7.9. MowHocTb 3] KBT
2.8. «CUCTEeMHbIe HaCTPOMKK
2.8.1. KoHTponb UceTtun

] BknoyeH

[ OrknioveH
MapameTpbl 3aWMTbI 31€KTPOABUraTeNIA HACOCHOroO arperarta
2.8.2. KoadhdurumeHT neperpysku 3L (o1 0.5 oo 1.0)
2.8.3. KonunyecTBo x040B nnyHxepa Ao octaHoskn 3, (oT 140 20) _______ Xodos

OcTarbHble NyHKTbl MeHo «CUCTEMHbIe HAaCTPOVKM» ABMAITCA 3aBOACKMMUN KaMbpoBKaMN aHaioroBbIX MOPTOB
BBOJAa-BbIBOAA, MHOMBUAYasbHbI A1 Kaxaoro 6/10ka ynpaB/ieHUA 1 X U3MEHEeHNe [oMycKaeTcA TOSIbKO B COOT-
BETCTBWM C PerfiaMeHTOM U3MI0XKEHHbIM B COOTBETCTBYIOLWEM pasanene PO.

2.9. NMUAO-perynaTop: Kp= , Ki= , Kd= , 3apepxka=_____ ¢, WHBepcua : Oa/Het

2.10. MT-perynatop: Q1=_ nM, Q2= M, P1=__ % ,P2=__ %, WHBepcua : da/Het

2.11. Bak: EmkocTb 6aka n / Beicotabaka _____ MM/ MakcumanbHblil ypoBeHb B 6ake: %/
MuHMManbHbIn ypoBeHb B Gake : _ %:

2.12. XXypHan: VlHTepBan BpeMeHun Y

2.13. Maponb: [laponb 1 / Maponb 2 (no ymonyanumio M1 1 M2 «0000»)

B0k ynpaBneHns HaCTPOeH Ha paboTy C 3/1eKTPOHACOCHbIM [O3UPOBOYHbIM arperaTom

(v [O3MPOBOYHOM HACOCHOWM YCTaHOBKOM ):

Jlara: 20 r.

Onepartop-Hanagivk: lMognuce (
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NMPUNOXXEHUE 2: Ta6nuua napameTpoB HACTPOUKU Gi0Ka ynpaBJieHUA
«f'mpapomaTuk-102»

B Tabnuue napameTpoB HacTpoKnKM Bnoka ynpaBneHus npuBeaeHbl KOMMEHTaPUN K KaXXaomy
napameTpy, [AaHbl peKkoMeHZauuM no ux BbIGOPY M ONWCAHO KX B3aUMHOE BMUSIHUE.

Ta6auvua napameTpoB HacTPOMKK 6n1oKa ynpaBneHua Mfmapomatuk-102

MyHKT MeHIO MapameTp 3HayeHue nnu | KommeHTapui no BbIGOpy 3Ha4eHUW NapamMeTpoB, UX B3a-
psA 3HaYeHUn MMHOMY BIIUSIHUIO U NPAKTUYECKOMY M UCNOJNIb30OBaHUIO
Anroputm pabo- «[JosupoBa- MapameTp onpenenaeT OCHOBHOM anroputMm paboTtbl BY
Thbl Hue» [ «MNI-
perynuposa-
HacTtpowku 6no- Hue» / «MrT-
Ka perynuposa-
Hue» / «[1po-
nopumoHarsb-
Hoe
0031pOBaHne»
3HameHaTenb XXXX M3/4 MapameTp BBOANTCA TONBKO O1A pexxnma «[ponopumoHanb-
nponopuun go- HOe [o3upoBaHue», nogbupaeTcA Npn MOAEeNNMPOBaHNUN pe-
3MpPOBaHUA : >XMMa C NMOMOLLbIO crneuvasnbHon Tabnuupl B oopmate XLS,

pa3MeLIJ,GHHOI7I ONA CKavymBaHUA Ha CTpaHN4YKe np|/|60pa

Mopor auckpert- 20%, 25%, Bbi6op BennuuHbl nogauun (B NpoLeHTax K HOMWHarnbHOW nac-
HOW nogayun 30% , 35% vnu | nopTHOM nofave [A03MPOBOYHOrO Hacoca), NMpu KOTOPOW Ocy-
40% LLIeCTBNSAETCA Nepexon OT YaCTOTHOrO pexuMma perynmpoBaHus

nogayn (nytemMm u3MeHeHus YacToTbl BpaweHus Bana 3f), K
KOMOWHUPOBaAHHOMY peXMMYy perynmpoBaHus nogauun. [lpu
KOTOPOM MOMWMO M3MEHEHMS YacTOTbl XOO4OB MAyHXepa Mnpo-
UCXOAMT KPaTKOBPEMEHHbIN MOMHbIA ocTaHoB J. MNepekntove-
HVe Mexady peXxmmamMun perynmpoBaHus BO BpeMs 4O3MPOBaHNA
NPOUCXOAMT Fnagko.

Mpn makcumanbHbIX pabounx gasBneHusx And Hacoca, peko-
MeHAayeTcs BblbupaTb Gonee Bbicokoe 3HaveHune. [Npu cpegHmx
W MYHUManbHBIX, MOXXHO NMPUMEHSTb MEHbLUNE 3HaYeHWs.

[JlaHHOe oOzpaHuYyeHue Hocum Krr4eeol xapakmep, no 08ym
npuYyuHam:

-TY Ha 003UpOB8OYHbIl Hacoc oOz2paHuU4uBarm MUHUMAaIbHYO
yacmomy xo008 nryHxepa, M.K. npu MeHbwel Yyacmome Ha-
COC MOXem MOfIHOCMbIO Iepecmams Kadamb XUOKOCMb,

- [IPU HU3KUX Yacmomax epaujeHusi KpblibdamKku 8eHmMusisimo-
pa oxnaxdeHuss 3] yxydwaemcsi aghgpekmusHocmb e20 pa-
6omebl u cywecmeayem onacHocmb agaputiHo2o nepezpesa 3/.

lMeped nyckom 3L, 6rok nposepum 88e0eHHOE 3HaYeHUe y4u-
mbigasi 8ce 88edeHHbIe KanubpoeoYHbie KO3gh. Hacoca. B cry-
Yae Koeda paccyemHasi yacmoma HarnpsKeHUsi Ha 8bixode
uHeepmopa 6ri0ka ynpaeneHusl npu ebl6paHHOM MOPO208OM
3HavyeHuu nodadyu okasbieaemcsi HUxe 14y, 6rok camocmosi-
mernbHO U3MeHsiem 88e0eHHOe 3HadeHUe napamempa Ha Mu-
HuMarnbHoe, ydoernemeopsoujee ycnoeuto funeepmopa_ngn =
14ry.

Ucxodsi us onbima sKkcrilyamauyuu MOXHO dobasumb, 4mo
aBMmOoKOPPEKYUsT 3M0o20 napamMempa co CMOpPOoHb! br1loka UHO-
20a KOCBEeHHO yKa3bleaem Ha owub60YHOCMb 88€0eHHbLIX
KanubpoeoyHbIx OaHHbIX Hacoca npu Hacmpolike broka.
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Ta6nvua napameTpoB HacTPOMKK 6n1oKa ynpasneHua MfmapomaTmk-102

MyHKT MeHI0

MapameTp

3HauyeHue unu
pAn 3HaYeHUn

KommeHTapuih no BbIGOpy 3HaYeHU NnapaMeTpoB, UX B3a-
MMHOMY BIIUSIHUIO U NPaKTU4ECKOMY U UCMOJb30BaHWIO

MakcumanbHas
nogaya

XXX %

MapameTp 3Ha4yeHne KOTOPOro onpefensieT BEPXHIO rpaHuuy
nogaym Hacoca, BbIPaXEHHYH B MPOLEHTax K HOMWHAaIbHOM
nogadye Hacoca.

MapameTp HaknagbiBaeT OrpaHUYeHWe Ha BEPXHIOK rpaHuuy
Ansi BCex pexunmoB paboTbl 6noka ynpaBneHus.

B cnyyae ncnonb3oBaHus «AucTt. YnpaBneHus» OT aHanoro-
BOrO BX0Aa, 3TOT napaMeTp ucnonb3yeTcs AN HOPMUPOBa-
HUSI BXOOAHOro TokoBoro curHana 4-20mMA. BeeneHHoe 3Ha-
YeHue 3TOro napameTpa GyaeT cooTBETCTBOBaTH Touke 20MA
(cm. «Hactpornku Grnoka/Ouct. ynpaeneHune», n «Pabouve pe-
XnMbl» PJ). 3TOT napameTp MoOXeT OblTb M3MEHEH B Ananaso-
He oT 10% po 150%. 3aBoackas HacTpomka: «Makcumanb-
Haa noga4a»=100%. dakTnyeckoe max 3Ha4yeHue 3aBUCUT OT
BBELEHHbIX MapaMeTpoB KanubpoBKM Hacoca W Bbl4MCIIAETCS
©nokom nHAMBMAyanbHO B NpoLecce KanubpoBku.

3HayeHue 3TO NapameTpa Bbiwe 100% pekomeHayeTcA 3a-
AaBaTb nocrie NpeaMeTHOW KOHCYIbTauum ¢ U3rotoBUTensi
HaCOCHOro arperarta unu npousBogutensammu 6noka Napo-
MaTuK.

ABTOMaTUYECKMI
nyck

paspeLueH

3anpetleH

MapameTp onpenensieT paspeLleHne unu 3anper aBTomaTnye-
CKOro mycka Hacoca, nocne nogavn nutaHus Ha 6nok. Mpu 3a-
YyeHue napameTpa «paspewwéH» GyneT npoucxoauTb aBTOMa-
TMYeCKWUA 3amyck Hacoca cpasdy nocfie nogadu MnuTaHus Ha
6nok. MNMpuMeHsieTca B NPOCTLIX TEXHOMOMMYECKUX YCTaHOBKaX
ONsi CUHXPOHHOTO NycKa ¢ ocTarbHbIM 060pyAOBaHNEM, UMK Xe
B ydaneHHbIX YCTaHOBKax [03MPOBaHUS peareHTa, roe BO3-
MOXHbI KpaTKOBPEMEHHbIE MPEpPbIBAHUS MUTAKOLLETO HaMpsHKe-
HUs. 3aBoACKas HACTpOMKa: «3anpeLtény

BobicTpbIl nepe-
xon PY/OY

paspeLueH

3anpeLueH

AkTuBaums kHonok PY/Y ans GbicTporo NnepeknioYeHnst pex.
«Ynp. ¢ naHenu» N «YaaneHHoro ynp.»
Ecnu BbiBpaH napameTp «3anpeLueH» To kHonku PY/OY He
aKTUBHbI U NepeknioyeHne pexnmoB NpomM3BoauTCs Yepes
meHto. [Ins nepekntoyeHns yepes «MeHo» [o3MpoBaHue
OOIMKHO BbITb OCTAHOBMNEHO.

OwcT. ynpaene-
Hue

4-20MA,
0-20mA

MapameTp 3HayeHue KOTOporo onpegensieT cnocob ynpasne-
HWUS 1 TUM YNPaBNsIOLLEro curHana ans pexuma pabotsl 6noka
«JucTaHUMOHHOE ynpaBreHne».

Mpu BbIOOPE, B Ka4YecTBe yMNpaBrsOLLEr0, aHanoroBo curHana
4—20MA vnu 0-20 MA Heo6xoaMMO y4nTbIBaTb 3HAYEHUs na-
pameTpoB «MakcumanbHas nogava», KOTOpbIA onpeaenset
BEPXHIO rpaHuUy AuanasoHa perynvpoBaHus (Todka 20 MA).
Mcnonb3ys B kayecTBe ynpaBnsoLlero BXOAHOMO curHana Bbl-
XOAHOW TOKOBBIN CUrHam OT OPyroro , aHanoruM4Horo, 6noka
ynpaBneHusi, BO3BMOXXHO OpraHvM3oBaTb CMHXPOHHOE [03UpPo-
BaHMe HEeCKOJNIbKUX peareHToB, B NpeaBapuTENbHO 3aAaHHbIX
nponopuusix. MNponopuun MOXHO 3agaTb UCNOMNb3ysa NapameTp
«MakcumanbHaa nogava». [lpy 3aToM crnegyeTt yyYuTbIBaTh,
YTO BBLIXOAHOW TOKOBbIA CWUrHan HWKaK He HacTpavBaeTcs u
BCEerga HOPMMpPOBaH MO OTHOLLEHWIO K HOMUHANbLHOW nopaye
HacocHoro arperarta (cM. MeHio «Kanu6poBoYHble AaHHble
M napameTpbl HacocHoro arperarta», napametp «Homwu-
HanbHasA nogavya HaCoOCHOro arperara »

MpocmoTp cocTosiHuA npubopa U ero ycTtaBoOK, Yepe3 WH-
Tepdenc RS-485, Bo3aMOXeH BO BCeX pexumax padoTbl
6noka.
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Ta6nvua napameTpoB HacTPOMKK 6n1oKa ynpasneHua MfmapomaTmk-102

MyHKT MeHI0

MapameTp

3HauyeHue unu
pAn 3HaYeHUn

KommeHTapuih no BbIGOpy 3HaYeHU NnapaMeTpoB, UX B3a-
MMHOMY BIIUSIHUIO U NPaKTU4ECKOMY U UCMOJb30BaHWIO

Owucr. ynpasne-
HVe

MMnynbCHbIN
BXOA,

3HayeHne «UmMnynbcHbIM BxoA» BbIOMpaloT, Korga nogayy
Hacoca HeobxoAMMO perynupoBaTb MPOMOPLMOHaNbHO WUM-
nynbCHOMY curHany ot pacxogomepa. Wnu ot gpyroro um-
nynbCHOrO 3apartyuka. OTO MO3BONSET OpraHM3oBaTb nogavy
XMMpeareHTa B MOTOK UNWN B HakonuTernbHbIM 6ak B nponopumn
NpsiMO  MPOMOPLMOHanNbLHON 06beMy KMAKOCTUM Mpoxogdalen
Yepes pacxodomep.

Mpu npoekTMpoBaHun cnegyet obpallaTe BHUMAaHWE Ha TO, YTO
Hacoc perynupyet nogady peareHTa B peanbHOM Maclitabe
BpeMeHu, U crnegyeT BbibMpaTb Hacoc [OCTAaTOYMHOW NPOW3BO-
AanTenbHocTu. MNpu BbIGOpe AaHHOMO 3HaYeHuss napameTpa Tak
Xe HeobxoaumMo HacTpouTb napameTpbl «AMNYyNnbCHBbIN
Bxoa»= « 3apatuuk / MO perynatop» B MeHio «KoHdury-
paumsa BxodoB» U napameTp « BxogHas 4actora, FHom=
XXX Tu» , koTOpbLIV OnpeaenuT KO3MULUMIHT nepedayn Ans
AaHHOro pexuma.

RS485

Mpwn BuiIGope «RS485», ynpaBneHne nogaven ocyLLecTBNSeTCA
no uMdpoBOMY MOCNEAOBOTENBHOMY WHTEPdENCY CTaHaapTa
«RS-485» no npotokony «Modbus RTU», gononHuTenbHble
napamMmeTpbl 3TOrO KaHama YnpaBreHUs MOXHO HacTpouTb B
nyHkTe «[MopT RS-485» rn. meHto 6noka. OnncaHne perncTpos
ANnst akTyanbHoW Bepcuu npowwmBkm 1O Gnoka ynpaeneHus
OOCTYMHO MO CCbIIKE B HWXKHEN 4acTu CTpaHuykM npubopa B
WHTepHeTe: http://hmati ‘market/2

MpocmoTp cocTosiHus npubopa M ero yctaBoOK, Yepe3 WH-
Tepdenic RS-485, BoaMoXeH BO BcexX pexumax pabdoTbl
6rnoka npu n6oM 3HayeHMM napameTpa «Oucr.ynpaBne-
Hue»

KoHdurypaums
[aTynKoB

[aTtumk YyacToThbl

NoAKmntoYeH /

3aBoackas HaCcTpOVKa: «OTKIKYEH», O3Hayaer, 4To [ans

X00B OTKIIOYEH ynpaeneHna 6ok Mcronb3yeT BUPTyarbHbIA OATYMK YacToTbl
X0[OoB NnyHxepa. MNpu 3TOM 3Ha4YeHUW, CUrHam oT peasibHOro
JaTtyvKka, faxe ecrniv OH MOAKIIOYEH U Ha naHenu npubopa mu-
raet csetoamoa, GyaeT UrHopupoBaThCs.
[Jatuvk gaBneHuns NoaKmnoYeH / Mpu 3HaYeHWM «nopgkmnwoyeH», OyaeT 3adeiicTBoBaH OAaTyMK

(akTvBauus )

OTKIN4eH

[aBreHusi Ha BbIXOAE HacocHoro arperata. [laHHble ¢ aaTyvka
OydyT ucnonb3oBaHbl ANA paccyeTa Tekyllero 06bEMHOro Ko-
adhh1umaHTa nogaumn HacocHoro arperata. [py 3Ha4YeHUU «oT-
KIKOYEH», 3Ha4YeHWe [aBneHus B rmapocucTeme ,Anst BblUMC-
nexHvs obbemHoro koadpduunaHT Hacoca 6Gepertcs 13 napa-
meTpa «[JaBneHue», nyHkta MeHio «mppocucrtema - pabo-
Yne napameTpbI»

Tak e curHan pgatuuka Gyger ucnonb3oBaH ANs 3alWUTbl OT
neperpysku no AaBreHUo U OT aBapuIMHOIO NageHVsl AaBneHus
B cUCTeMe, Hanmpumep B crydae nopbiBa TpybonpoBoda Ha
BbIXOfe Hacoca.

3HaueHus rpaHuy, cpabaTbiBaHust GepyTcs M3 napameTpoB
«MunHumanbHoe (aBapuiHoe) aaBneHue» n «Makcumanb-
Hoe (aBapuiHOE€) AaBrneHuey, MyHKTa MeHo «Mfmapocucrtema
- paboune napameTpbi»

3aBofckas HacTpPoOMKa: «OTKIHOYEeH»

Jatuvk faBneHus
(HacTporika)

XXX bar

OTOT napameTp onpegenseT LKany Aatyuka gaeneHus B bar
(B B6apax)

Lindbpamun HeobGxogumo yCTaHOBUTL 3HAYEHNE paBHOE BEPXHEN
rpaHvuUe AuanasoHa M3MepeHus AaeneHus gatuvka. Ecnv B
nacrnopTe Ha AaTyvK AaBfeHVs LKana 3agaHa B OT/IMYHbIX OT
yKa3aHHbIX BbllLE eguHMuax, nx Heobxogumo nepesecTn B Bar

[atuunk ypoBHs
(Tvin 1 akTMBaUMSA
hartyuka)

dnsnyeckun

OTOT napameTp MO3BOMSIET BKIOUYNTL B anropuTMm paboTbl Ha-
cocCa [aTyuK YpOBHS XMMpeareHTa, a Tak e BblopaTb Tvn:

- usmyeckmin (c Boixogom 4—20mA);

- nporpamMMHbIn

MaTur 'nARLA NA2RANAAT 2ATATATL UArA~ AT AIYAFN YANA A
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MporpammHbIi

OTKN4eH

S ldLiar A edoacam oo . —oyreo
TaK >Xe KOHTPONMMpOBaTb YpPOBEHb peareHTa B Oake C naHemnu
Hacoca.

®Pusnyecknii 4aT4UMK YPOBHS MOXET OblTb €MKOCTHOrO, ynbTpa-
3BYKOBOIO, rMapOCTaTU4ECKOro UIn MHOro TUNa.

MporpamMmmHbI gaTymk onpeaenser ypoBeHb B 6ake nytem Bbl-
YUTaHWsa [O3MPOBaHHOTO O6bEMa peareHTa U3 UCXOAHOTo 06b-
€ma peareHTa B Hake nocne ero 3anpasku.

Mpy 3HayeHnM napameTpa «OTKMIOYEH», YPOBEHb peareHTa
HMKaK He BMMSIeT Ha npolecc Ao31MpoBaHus. [1pu HEBO3MOXHO-
CTW UCMONb30BaTb HU OAMH U3 NMPUBEAEHHbIX TWUMOB AaT4yvka
YPOBHS, HEOB6XOANMMOCTUN, MOXHO 3aBECTU CUrHan MonnaBKoOBO-
ro gatyvka HWXKHero aBapuiHOrO YpOBHSA Ha noboin b6rokupy-
rowmi Bxoa MNapomaTtuka.

Ry X

Jatynk ypoBHSA
(HacTpoiika)

0% ypoBHs
baka:
XX.X MA

TTapameTp nnst HacTpoiKHM (U3NYECKOrO HaTYMKa ypoBHA. B atom
MyHKTE MEHIO 3aJaeM 3HAaueHHE TOKa HA BBIXOJE JAaTYMKA yPOBHS,
KOTOpoe OyIeT COOTBETCTBOBATh HIXKHEMY YPOBHIO peareHra B Oake
(rouxa 0% mkaysl ypoBHs Oaka). He cTout myrars 3TOT mapamerp ¢
IPYTUM, 3aJafolINM HIDKHUHA aBapUHBIA YpOBEHb pearcHTa B Oake,
IpH KOTOPOM J03UpOBaHue OyJeT aBapuitHO OCTaHABIUBATHCSI.

100% ypoBHsi
baka:
XX.X MA

[Mapamerp mis HacTpoiku (pU3MUYECKOro JaTdyMka ypoBHs. B sTom
IYHKTE MEHIO 3aJaéM 3HAYCHUE TOKA Ha BBIXOJE JATYUKA YPOBHI,
KOTOpoe OyfeT COOTBETCTBOBAaTh BEPXHEMY yPOBHIO peareHTa B Oaxe
(Touka 100% mikanbl ypoBHs 0aka).

[Jatuuk Temne-

noaKoYeH /

BHewHnn gatumk TemnepaTtypbl (C BbIxoaoM 4-20MA) no3so-

paTtypbl (aKTuBa- | OTKIOYEH NAEeT He TONbKO OCYLWEeCTBNATL U3MEpPEeHNe TemnepaTtypsbl B
umA patuuka) TOYKe YyCTaHOBKMW, Hanpumep B 6ake peareHTa, HO 1 OCy-
LWEeCTBNATb yNpasfeHne Nogorpesom (unv oxnaxapeHuem). B
KayecTBe BbIXxOAa BCTPOEHHOro perynatopa TemnepaTypbl
MOryT BbITb HacTpoeHbl pene P1 n P2
[atyuk Temne- 4MA = | Beognm 3HadeHue Temnepatypsbl npu 4 MA Ha BbixoAe part-
paTypbl xxxx C | ymka, no nacnopTy Aarymka
(HacTporika)
20MA = | BBoaum 3HaveHre TemnepaTypbl Npy 4 MA Ha Bbixoge Aat-
xxxx C | yuka, no nacnopTy Aarymka
3apaHune= | Beogum ycTaBKy perynaropa TemnepaTypbl
xxxx C
MicTepesnc= | Beoamm ructepesunc nepeksniodeHa penenHoro sbixoaa, Ana

xC

perynaTopa Temnepartypbl. Yem ructepesuc Boilie, TeM MeHee
TOYHO NOAAEePXXMBAETCA 3a4aHHanA TemnepaTtypa, Ho TeMm
MeHblLe WU3HOC KoHTakTopa TAH. Mpu ncnonb3oBaHnM on-
TPOHHOrO NMyckaTesns, MOXKHO 3af4aBaTb MUHMUMASIbHbIN rMcTe-
peauc B 1 rpagyc. B ocTanbHbIX cnyyYaAx He06X04MMO KOM-
NMPOMUCCHOE peLLeHne MeXay TOYHOCTLIO U PECYPCOM.
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Oatuuk pH (ak-

NoAKIIOYeEH /

BHewHun patumk pH (c Bbixogom 4-20mMA) No3BONAET OCy-

TMBauuA gaTymn- OTKJ/IIOYEH | WeCTBNATbL NOAAepXaHne 3a4aHHOro 3HaveHnA pH B notoke
Ka) YXMOKOCTU U B EMKOCTU, Hanpumep B 6ake peareHTa, nytem
perynmpoBaHuA noga4n HacocHoro arperarta. PerynuposaHue
ocylectenaetca B pexxume MNMNO-perynuposanue. Npn aTom
HeobX0[AMMO HAacCTPOUTb HE TONbKO XapakTepUCTUKY AaTUMKa,
HO 1 napameTpbl NUO-perynAatopa B COOTBETCTBYIOLLEN BETKE
MEH!0.
Hatyunk pH 4MA = x,x | BBoamm 3HauveHve pH npu 4 MA Ha BbIxoge far4yuka, no nac-
(racTporika) (pH) | nopTy patumka
20MA = x,x | Beoaum 3Ha4eHne pH npyn 20 MA Ha BbIxoAe faryvka, no
(pH) | macnopTy matumnka

Pacxopomep (ak-

MoaKJoYeH /

BHewwHun patumk pacxopna (¢ Beixogom 4-20MA) no3sonaeT

TMBauua) OTKJIOYEH | OCYLLECTBNATb CMELUMBaHNE ABYX KOMMOHEHTOB B 3a[1aHHOM
nponopuuu. MpeanonaraeTcA, YTO NOTOK KOMMOHEHTa A 13-
MeHAeTCA BO BpeMeHWU Npon3BOJibHbIM o6pa30M N namepAeT-
CA C NOMOLLBIO BHELLHEro gatymka pacxoga.
Pacxonomep (Ha- Pacxogomep : | BBoomm 3HayeHne pacxoga, m3/4, npu 20 MA Ha Bbixoae
CTpOViKa) 20MA = | paTumka, no nacnopTy AaTtdmka. [Npn 3TOoM NpeanonaraeTcH,
XXXXXXXM3/4 | uTOo 4MA, COOTBETCTBYHOT HY/IEBOMY pacxony.

(4mA = 0 m3/4)

KoHdpurypauums
BXO[0B

MMnynbCHbIN
Bxoa 15

[aTtunk osepu
nnoc

Bpewmsa 3a-

LEep>XKn 0o

ocTtaHoBa 3[4
cek

Ecnn BbiGpaH napametp «[atuuk asepw» (wkadpa nnu ycra-
HOBKW), TO MPW pa3MbIKaHUM KOHTaKTa MO UMMYNbLCHOMY BXOAY,
HaunHaeTcs 06paTHBIN OTCHET BPEMEHW 3aXKEPXKKM OTKIMHOYEHNS
O[] HacopcHoro arperata (HacTpavBaetcs o 10 MWHYT), a B
perucTpe crioBa COCTOSIHWS yCTaHaBnmMBaeTcs dorar, YTo B WH-
TepBan BpemMeHn Mexay onpocamu, 6bino obHapyxeHo cpaba-
TbiBaHWE KOHLUEBOro Aartyvka Ha Bxoge. ®nar 6yper cOpolueH
nocre 4TeHus npu onpoce npubopa no RS-485.

PaspewunTb
paboty

Ecnun BbIGpaH napamertp «PaspewnTtb paboTy», TO 403MpOBa-
Hue 1 3anyck O[] ByayT oCyLeCcTBNSATLCA TOMLKO Npu YCroBux
3aMblkaHusl 3Toro Bxoga Ha uenb « GND» gatuuka.

Ecnn dpyHkuma paspelueHns paboTel He MCnonb3yeTcs, TO
HeobxoauMOo yCTaHOBOTb 3Ha4YeHue napameTtpa «MMnynbCcHbIN
Bxoa»=«3apgatuuk / MU0 perynAatop», 3TO Xe 3Ha4YeHue
ABN. 3aBOACKMM 3Ha4Y€HMEM NO YMITHaHMUIO.

3agartyuk no-
nauu

Ecnu BbIGpaHo 3HayeHne napameTpa « 3agatuuk / ML pery-
natopy, Torga B pexume pabotel 6noka «AUCTAHUUMOHHOE
YMNPABINEHUE», atoT BOg OygeT Mcnonb3oBaTbCs Kak BXOA
3ajaTtynka nogayn. AKTyanbHO Anst MPUMEHEHWI, Tae , Hanpu-
Mep, HeobxoouMO OCYLLECTBMATL Nnodady peareHTa B MOTOK
XMAKOCTU MpOMnopuMoHansHO 3ToMy noTtoky. NMpegnonaraetcs,
YTO UCTOYHWKOM curHana siBrnsieTca pacxogomep. Xots gonyc-
KatoTca nobble nogxoaswime KOHdUrypauum rmgpocuctemsl u
CUCTEMbI yNpaBneHus.
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BxopHas yacToTa,
FHom=

XXX Ty

MapamMeTp OTHOCWUTCS K HACTpoWMkam curHana pacxogomepa, B
TOM crnydyae, korga BblibpaH pexum paboTel 6rnoka «AUCTAH-
LUMOHHOE YMNPABINEHUE», meHio « HacTpoiku 6noka,
napametp «ducr.ynpaBneHuve» = «MMnNynbCHbIA BXoAa», a
napameTp «MmnynbcHbIn Bxoa»= « 3apatyuk / ML pery-
naTop».

YCTaHOBMNEHHOE 3HayeHue 4acToTbl OyaeT onpenensitb Makcu-
MarnbHO paspeLléHHyto nogadvy 6noka (cm. meHio «HacTpowku
6noka» napameTtp «MakcumanbHas nogaday).

Hanpumep: ecnu «BxogHas 4actota», FHom= 25 Tu, a
«MakcumanbHasa nogavya»=80%, TO NMpN U3MEHEHWUM 4aCTOTbI
crHana ot pacxogomepa ot 0 oo 25 'u, NnponsBoANTENBHOCTD
6noka GyaeT n3MeHsiTCa NpPonopLMoHanbHO YacToTe, HO B Aua-
nasoHe oT «MuHuUManbHasa nogada» o «MakcMmanbHas noga-
ya». MNpnyem 3HaveHne 80% nogaym OT HOMMHANBHOW Noayvm
HacocHoro arperata bynet cootsercTBoBaTh 25 L.

Mpun yBenuyeHMn 4acToTbl Ha BXOOE BbIE 3TOMO 3HAYEHUS,
nogada Hacoca Bce paBHO OyaeT orpaHuydeHa 80%.
Bo3moxHble Konnuauu:

Cnvwkom ObICTpOe M3MeHeHue BXOOHOro curHana- 6mok npo-
N3BOAUT YCPeoHEHNE U3MEPEHHOTO 3HAYEHMST BXOOHOMO CUrHa-
na.

Cnvwkom Gonbluas 4acToTa Ha Bxofde- BXOAHOW nopT Groka
MMEET OrpaHM4yeHne Mo 4acToTe MPOMYCKaHWs, U NpU NpPeBbl-
WeHnn 3HadveHus >XXXX Ha Bxoge , curHan He byaet Bocnpu-
HSAT 1 BNOK YyCTaHOBUT Nofdadvy paBHYH 3alaHHOWM B HAcCTpOMKax
«MUHMManbHOM nogave».

[nckpeTHbIN BXOA
OKM1

(Bx. A3)

«Myck 30»

«Cton 3»

MapameTp onpenensieT To AencTBMe, KOTopoe ByaeT Npomcxo-
OWTb Npyu cpabaTtbiBaHWM (3aMblkaHUWM) KOHTaKTa «HU3Koe
AaBrieHue Ha Bbixoge Hacoca» oT OKM (3KM Pmin). 3aBoa-
ckas HacTpowika: «Cton 3»

Bpems 3agepxku
npwu nycke

ceK

MapameTp onpegensieT Bpemsi nocne nycka 31 Hacoca, B Te-
YeHuM KoToporo He GyaeT obpabatbiBaTbea curHan «Huskoe
AaBneHue Ha Bbixoge Hacoca» oT koHTakToB KM Pmin (nnu
AaTyuKa AaBleHUA Ha BbIXO4e Hacoca),

Mpepnonoraetcsa, YTO Npy HOpMarbHbIX YCIOBUSIX, HAcOC 3a
3TO BpeMsi AOJKEH yCNeTb co3aaTh AaBneHune B Tpybonposoae
BblLLE rPaHNULbl aBapUNHOIO OTKITKOYEHUs no Pmin.

[aHHbIA cMrHanm MOXHO WCNOMb30BaTb ANsi KOHTPOMNsS Heuc-
NpaBHOCTU Hacoca (HeWcnpaBHOCTM LUAPUKOBOrO KrarnaHa,
W3HOC CarbHMKOBOrO YMJIOTHEHWUS, aBapusi MPUMBOAA ) UMK Kak
KpuTepui paspbia TpybonpoBogda Ha Bbixoae.

KoHdurypauus
BbIXOA0B

Pene 1

Pene 2

BkntoyeH 3[

3HayeHMs napameTpa ONMUCBLIBAKOT anNropuTMbl Nepeksto-
yeHusn «Pene P1» n «Pene P2»
CwvrHan akTMBeH (KOHTaKT 3aMKHYT) TONbKO MPWU  BKITHOYEHHOM

a0

WoeT nosumpo-
BaHue

Curnan aktTuBeH (KOHTaKT 3aMKHYT) C MOMeHTa nogauyu
«[lMyck» , 0O MOMeHTa nogaym koManabl «CTon» (gaxe B TOM
cnyyae, ecnv O[] B JaHHbIA MOMEHT NMPUOCTaAHOBIEH)
3aBoackasi U pekomeHAoOBaHHaa HacTpouka: «Upet goswm-
poBaHue»

Cpaboran 3K-

CwurHan akTvBeH (KOHTaKT 3aMKHyT) npu cpabatbiBaHun KM

M1,2 BEPXHEr0 WNN HWXKHEro YPOBHS OaBneHus B maructpanu. B
BMAY BaXXHOCTM CUrHamna, oH copacbiBaeTcs TONbKO MpU CHATUM
nuTaHus ¢ Gnoka.

YnpaBneHue MapameTp No3BONAET NOAKMIOYMTL KaHan ynpaBneHna Tem-
HarpesoM nepaTypon (0T BHELUHEro Aatyvka TemnepaTypbl) K 3TOMy

penenHomy Bbixony (CMm. MeHo «KoHdurypauua JaTtunkos»
napameTp «[aTunk TemnepaTypbl»
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Cpabotan
Oat.yp.

CurHan aKkTMBEH Npu OOCTWXEHWUU YPOBHS B Bake HWXHEW unm
BEPXHEN 3agaHHOW rpaHuubl ypoBHS. CHpackiBaeTca aBTOMa-
TUYECKW, NPV BO3BPALLIEHNM YPOBHA peareHTa B 3afaHHble rpa-
HUUbl (Tak xe cMm. MeHio «KoHdwurypauusa [atumkoB» napa-
mMeTp «[AaTumK ypoBHSA»)

Bbixog 4-20 MA

Nopa4a Hacoca
T1

Nopaya Hacoca
T2

MapameTp onpegensieT anroputM OPMMPOBaHWUSA TOKOBOIO
BbIXOAHOMO CurHana wHdopMupyrowero o Tekylwen nogade
HaCcoCHOro arperara.

Mpu 3HaueHun «lMopayva Hacoca T1» curHan npornopumoHaneH
YCPEAHEHHOMY 3Ha4eHMI0 No4a4n HAaCOCHOro arperara.

Mpwn 3HaveHnn «Mopgava Hacoca T2» curHan nNponopumoHaneH
MFHOBEHHOMY 3HA4eHMWI0 Modaqn HacocHoro arperata, Ho 6e3
yyeTa nynbcaummn Ha Bbixode Hacoca

PekomeHpyeTcsa ucnonb3oBaTtb 3HavyeHue «lMopgaya Hacoca
T1», T.K. B 9TOM criy4ae curHan 6ygeT HenpepbiBHbIM Aaxe B
obnactm MuHMManbeHbIX nogad, korga [l KpaTKoBpPeMEeHHO
npuoctaHaenueaetca. [lpyu 3HaveHun napametpa «lMopaya
Hacoca T1» , Ha TOKOBOM BbIXOA€ TOYHO OTpaXkaeTcs ycpepd-
HEeHHas BEMUYMHY TeKyLLen NoAayYy HacoCHOro arperara.
BbIxogHOM TOKOBBIM CUrHaN NpuBs3aH 1 HOPMUPOBAH OTHOCU-
TeNbHO HOMWHaNbHON MoOAa4Yn HacocHoro arperata (cm.
MeHto «KannbpoBoyHble AaHHbIe N NapaMeTpbl HACOCHOIO
arperata», napametp «HomuHanbHasi mopaya HacoCHOro
arperaTa»

BbixogHas va-
cToTa

Mpn 3HayeHun «BbixogHaa YacToTa» BbIXOLHOW TOKOBbLIA CUr-
Han NponopUWOHaneH 3HAaYEHUI0 YacTOTbl HanpshkeHus, B I,
nogasaemoro Ha oomoTkn J/.

CwvrHan 6bin peanusoBaH Ansi OCYLLECTBEHWUS COBMECTUMOCTH
C yHuBepcanbHbiMu YlM, no npocbbe paHHMX 3aka34nKoB Go-
koB «lmgpomatnk-101». Torga Ans perynupoBaHus nodaquv
[03UPOBOYHbBIX HACOCOB MPUMEHSNN YHUBEPCAlbHbIE «4aCTOT-
HUKN».

K ncnonb3oBaHWio He pekoMeHayeTcs, T.K. YacToTa BpalleHus
O[] XOTb 1 KOPPENUPYET C Nofayelrt HaCoCHOro arperaTa, Ho He
NO3BOMNSET TOYHO OMNpedenuTb €€, M3-3a CIOKHOCTU U Henu-
HEMHOCTU TMAPOAMHAMUYECKUX MPOLLEeCCOB B A03UPOBOYHOM
Hacoce.

HopmupoBaHue curHana: Touka 20MA COOTBETCTBYET 4acTo-
Te 50Iy, a Touka 4mA vactote Oly. Ha npaktuke, Min yactoTa
Ha BbIxoae 6rnoka, He onyckaetcs Huxe 15y,

MopTt RS-485

Homep (B cetn) :

ot 100 32

Onpepenset ceteBon Homep 6noka B cetn «Modbus RTU»
OnuncaHue perucTpoB [Ans akTyanbHow Bepcun npotumsku MO
Ornoka ynpaBreHusi OOCTYMHO MO CCbIfIKE B HWKHEN 4acTu
cTpaHunykm npubopa B NHTepHeTe: http:/hmatic.ru/market/2/

CkopocTb [ 604 ]

1200,2400,
4800, 9600,
19200,

38400

Orlpe,u,enﬂeT CKOpPOCTb nepepayvuun [OaHHbIX B CTaHOapTe
«RS-485»

YnpasneHue no
RS-485

Paspewuntb
NOJTHbINA KOH-
Tponb

3anpetuTb
MOSHbINA KOH-
Tporb

OnpepensieT obbem ynpaeneHus 1 KOHTpons 6noka no nocne-
AO0BaTENbHON CETU.

Mpn 3HavyeHWn « PaspewwmnTb NOMNHbLIN KOHTPOMNbY» AOCTYMNHO
YTeHWe TeKyLMX OaHHbIX O COCTOsHUM 6rioka 1 3agaHHoMn Mno-
Aadve n o6bemMe nepekaveHHoOW XUAKOCTU, MSMEHEHUE nodauu,
NycK 1 OCTaHOB NpoLecca [03MPOBaHUS.

Mpn 3HayeHnn « 3anpeTUTb NOJSIHbIA KOHTPOSb» LOCTYMHO
TOMbKO YTEHWE TEeKYLUMX AaHHbIX O COCTOsIHMM 6roka, 3agaH-
HOM nopjadve u obbeme nepekavyeHHoOW XWUAKOCTM, ynpasneHne
6nokom HegocTynHo. [lononHuTeneHas MHdopmauus B pasge-
ne aton Tabnuubl: HacTtponka 6Gnoka>[ucTaHUMOHHOE
ynp.>RS-485

— 115 —



http://hmatic.ru
mailto:hmatic@ya.ru
http://hmatic.ru/market/2/

IIosiHasa

TeXIOOOEePXKa Ha

canure

I'mopoMaTuxk.Pd u

o email: hmatic@ya.ru

Ta6nvua napameTpoB HacTPOMKK 6n1oKa ynpasneHua MfmapomaTmk-102

MyHKT MeHI0

MapameTp

3HauyeHue unu
pAn 3HaYeHUn

KommeHTapuih no BbIGOpy 3HaYeHU NnapaMeTpoB, UX B3a-
MMHOMY BIIUSIHUIO U NPaKTU4ECKOMY U UCMOJb30BaHWIO

Mmppocucrema -
pabouue napa-
MeTpbl

[asneHne

Krc

MapamMeTp BNuUsieT HAa TOYHOCTb AO3MpoBaHuA. Heobxogumo
YCTaHOBUTbL 3Ha4YeHne paboyvero gaBreHus Ha BbIXOA4E Hacoca.
B ananasoHe ot 111 atm go 400 atm.

Ha ero ocHoBe 6yaeT BbIYMCNATHLCA TEKYLMA OOBEMHBIA KO-
aurumnaHT Hacoca. B cnydyae, ecnu Hacoc paboTtaer Ha oT-
KpbITbI CnuB, 3agavite 3HadeHne 1 atMm. B cnyyae 3Hauntens-
Horo konebaHusi OaBrneHUst Ha BbIXOAE Hacoca, YCTaHOBUTE
cpegHee 3HaveHve AaBneHus. B cnydyae, ecnv Bbl He 3HaeTe
OaBrneHne Ha BbIXo4e, YCTAaHOBMUTE MOMOBUHY OT MakmcMasbHO-
ro [aBreHus , pa3BnMBaeMoro Hacocom. B aTom cnyyae owubka
[031poBaHnsa Byader cuctemaTnyeckasi, Ho NMOCTOsIHHas WM Mpo-
nopuvoHanbHas nogaye.

B cnyuae , ecnu B meHio «KoHdurypauma [JaT4MkoB» BKIO-
YeH [aTyuK [aBMeHUs1 Ha BbIXOAE Hacoca , T.e. mapameTtp
«[daTumk gaBneHus»= «NOoAKMNYEH», TO 3HAYEeHNe AaBneHne
BBELEHHOE B 3TOM napameTpe OyaeT urHopmpoBatbes, a byner
MCNomb30BaTbCs AaBleHNe U3MEPEHHOE AaTYMKOM.

MuHumansbHoe
(aBapuiiHoe)
AaBneHue

XXX krc

MapameTp 3Ha4yeHMe KOTOpOro onpeaensieT rpaHuly cpabarbi-
BaHUA B Criyyae UCNomnb3oBaHWS daTyvka AaBfeHus, npu no-
HWXEHUN AaBneHus Ha Bbixode Hacoca. B 3aBucumoctn ot
HaCcTpoek, No 3TOMY cuUrHany MoxeT popmMupoBaTbCs KOMaHAa
«CTony» (3aBogckas HacTporka) unu komaHga «Iyck»
3apaetca B aTm.

(cm. meHo «KoHdurypauusa [aTumkoB», napametp «daTuymk
[aBMNEeHUA»= «KNOAKITHYEHY)

MakcumanbsHoe
(aBapwuiiHoe)
nasneHue

XXX Krc

MapameTp 3Ha4yeHVe KOTOpOro onpeaensieT rpaHuly cpabarbl-
BaHUsl, B Cry4yae UCMOnb30BaHUs Aatynka AaBreHusl, npyu no-
BbllUEHUN AaBneHUA Ha Bbixode Hacoca. [1o atomy curHany
Bceraga popmupyetca komaHga «Ctony».

3apaetca B aTtm.

(cm. meHo «KoHdurypauusa [aTunkoB», napametp «dartymk
[aBMNEeHUA»= «NOAKITHYEHY)

BsiskocTb (0o3u-
pyemom XUAKOCTH

XX, XXX Ma*c

MapameTp BNUsieT HAa TOYHOCTb A03UMpoBaHuA. Heobxogumo
YCTaHOBUTb 3HAYeHUe AMHAMUYECKON BA3KOCTU J03MPYyEMOW
Xngkoctn (NpeanornoraeTcs, YTO >KMAKOCTb HbIOTOHOBCOMO
TMnNa).

Ha ero ocHoBe BbIMMCNSETCA TEKYLMA 06bEMHbIN Ko3addu-
LMIHT Hacoca.

Tak xe cnegyeT yuuTbiBaTb, YTO BCE [O3MPOBOYHbIE HAcOChI
MMEIOT OrpaHUYeHUs Ha BA3KOCTb MNepeKkaunBaemblX XUOKO-
CTENn.

Bs3koCTb XNOKOCTUM MOXHO B35ITb U3 ClpaBodHMKa, TY Ha pea-
TEHHT, UM U3MEPUTb POTALUOHHBLIM, BUOPALMOHHBIM UK Ka-
NUNSPHBIM BUCKO3MMETPOM. Ecnun y Bac HeT AaHHbIX O AuHa-
MUYECKOTON BSA3KOCTU, HO €CTb 3Ha4yeHue KMHeMaTU4YecKomn
BSI3KOCTU, €0 MOXXHO JIErKO NEepPEBECTU B ANHAMMUYECKYHO, 3Has
NIIOTHOCTb XNOKOCTW.

BA3kOCTb XMOKOCTEN B TOW UM UHOW CTEMNeHn 3aBUCUT OT TEM-
nepaTypsbl, 3TO TOXe CriegyeT y4YecTb.

B cnyyae, ecnv Bbl He 3HaeTe BA3KOCTb AO3UPYEMOM KUOKO-
CTW, TO YCTaHOBUTE 3HaYeHWe paBHoe BA3KOCTWU Boawl, 0,001
Ma*c.

B atom cnyyae owunbka 0o3npoBaHusa ByaeT cuctemaTuyeckas,
HO MOCTOSIHHas 1 NponopuMoHanbHasa nogave.
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KanubpoBoyHble

AaHHble u napa-

MeTpbl HACOCHO-
ro arperata

(3anonHseTca no

ero nacnopTy Ha

HaCOCHbIV A03U-

POBOYHbLIN arpe-
rarv)

OasneHve (B rna-
pocucteme npu
Kanubpoeke)

Krc

MapameTp yka3biBaeTcs B NacnopTe JO3MPOBOYHOMO Hacoca.
MapameTp BNusieT Ha TOYHOCTb A4O3UPOBaHUA.

Kannbposka Hacoca, no TY, o6bl4HO MPOBOAMTCHA NPU HOMU-
HanbHOM [aBMEHUNW, Ha KOTOPOE paccyMTaH AaHHbIN J03Upo-
BOYHbIN arperar.

HomuHanbHoe gaBneHve oObIMHO 3almdpoBaHO B 0603HaYe-
HWUM HacocHoro arperata. Hanpumep, ecnu Hacoc o6o3HavaeT-
ca HO 1,0 10/100, To gaBneHne npu KanubpoBkM Hacoca Ha
kanmbposoyHoM cTeHAe coctasnseT 100 atm (krc/cm2)

BsaskocTb (kanub-

POBOYHOW XNOKO-

CTu, No ymonua-
HUo BoAA)

0.001 Ta*c

MapameTp yka3biBaeTca B nacnopTe O3MPOBOYHOrO Hacoca.
MapameTp BNusieT Ha TOYHOCTb A4O03UPOBaHUA.
Kanubposka Hacoca, no TY, 06bl4HO NPOBOANTCS Ha BOJE.
OunHamunyeckasn BA3KOCTb Boabl paBHa 0,001  [Ma*c.

BaxHoe 3ameuaHue:

B 6noke npu BbIMUCAEHMSIX UCMOMb3YETCA ANHAMUYECKas BA3-
KOCTb XMAKOCTEeN. Tak e , BCe pacCyeTbl MPOM3BOASATCA U3
YCNOBUsi, YTO NepekaynBaemble XWAKOCTU SBMSIOTCS HbIOTO-
HoBCkuMU. T.e. VX BA3KOCTb He 3aBUCMT OT CKOPOCTM [03UNPO-
BaHWs (rpagmeHTa CKOpoCTu caBura).

Bsi3kOCTb XXMOKOCTM MOXHO B3ATb M3 CMpaBOYHMKa, TY Ha Be-
LEeCTBO, MW WU3MEPWUTb POTALMOHHBLIM, BUOPALMOHHLIM WK
KanunspHbIM BUCKO3MMETPOM. 3HayYeHne OUHaMUYECKON Bsi3-
KOCTW, MOXHO MOMyYUTb U3 KMHEMAaTUYECKOW, 3Has [AOMNOMHU-
TEMbHO NMOTHOCTb XWAKOCTW.

CnenyeT yuuTbIBaTh, YTO BSA3KOCTb XXUAKOCTEN B TON UMW UHOMN
CTeneHu 3aBUCUT OT TemnepaTypsbl.

HomunHanbHas
nogadya HacoCHo-
ro arperata

nM

MapameTp ykasbiBaeTCcA B NacnopTe 4O3MPOBOYHOIO Hacoca.
MapamMeTp cUNbHO BNUSAET HA TOYHOCTb JO3MPOBaHMUA.
Buibnpaetcs u3 psga: 0,4; 0,63; 1,0; 1,6; 2,5 ; 4,0; 6,3 ; 10; 16;
25; 40; 63; 100; 125; 160; 200; 250; 320; 400; 500; 630; 800;
1000; 1250; 1600; 2000.

HomuHanbHasa nogada o6bl4HO 3alumndpoBaHa B 0603HAYEHUN
HACOCHOro arperara.

Hanpumep, ecnun Hacoc obosHavaeTtca HO 1,0 10/100, To Ho-
MUHarbHasa nogaya AaHHoro Tuna Hacoca coctaenset 10 n/v.
Mogaya Hacoca v curHanbel ynpaeneHust 6yayT onupaTtbcsa Ha
3TO0 3Ha4veHue. Yl HopMnpoBaTbCS OTHOCUTESNBHO HErO.
Hanpumep, npn «HomuHanbHast nogada»=10 n/4, 100% noaa-
un 6yayT pasHbl 10 /4, a 120% =12 n/u.

Yucno pegykTopa
Z2 (3ybbeB Lie-
CTepHU)

MapameTp cOOTBETCTBYET UNCNy 3yObeB LLECTEPHU YEPBSAYHOIO
Koreca pefyKktopa npvBoa Hacoca U ykasblBaeTcs B nacnopTe
O03MPOBOYHOrO Hacoca.

(ecnn napameTp He yka3aH B MacnopTe Ha Hacoc, obpaTuTecs K
NPOU3BOAUTENIO A1 YTOYHEHUS)

Mpu ucnonb3oBaHuUM U3MYECKOro AaTyMKa
CUNbHO BNUAET HA TOYHOCTb JO3UPOBaHUSA.
MapameTp onpegensieT KoadUUNEHT peayKumMM npueoga Ha-
coca W onpegensieTcsl KONMYecTBOM 3yObeB 4YepBAYHOro
Koneca B pedyKkTope npuBoga AO03MPOBOYHOro Hacoca. Ha
npakTuke obbIYHO NEXMT B AManasoHe oT XX go XX.

Mpu mMcnonb3oBaHMM (PU3NYECKOrO AaTYMK YMcia Xo4oB MITyH-
Xepa, CHMMaloLLero curHan He ¢ Bana 3[, a HenocpeaCTBEHHO
C NNyHXepa Hacoca, NnapameTp 3a4aloT paBHbIM 1.

Mpu ncnonb3oBaHUM BUPTyanbHOro AaTtyvka YyMicra xoaoB
nnyHxepa, napameTrp He ucnonb3yetca. U ero 3HaueHue
UrHopupyeTcsi NporpaMmmon 6noka ynpaBrneHus.

napametp
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Uncno peaykTtopa
Z1 (3axonoB yep-
Bsika)

MapameTp COOTBETCTBYET 4WUCIy 3aXOO0B YepBsika pefdykTopa
npvBoda Hacoca M yKasblBaeTcs B Macnopte A03MPOBOYHOro
Hacoca.

(ecnu napameTp He ykasaH B nacrnopTe Ha Hacoc, obpaTuTeck K
NPON3BOAUTENIO AN1A YTOYHEHUS)

Mpu ucnonb3oBaHuM U3MYECKOro AaTyMKa
CUNbHO BNUAIET HA TOYHOCTb 0O3UPOBaHUA.
MapameTp onpegenser KoadUUNEHT peayKumMm npuBoga Ha-
coca u onpefenseTcd KONMMYeCTBOM 3axOA4O0B YepBsika B pe-
AyKTOpe npuBoAda A03MPOBOYHOrO Hacoca. 3afjaeTcsl B Auana-
30He oT 1 go 4.

Mpu mMcnonb3oBaHMM (PM3NYECKOrO AaTyMK YMcna XodoB MNIlyH-
Kepa, CHMMaloLLLero curHan He ¢ Bana 3[, a HenocpeaCcTBEHHO
C NNyHXepa Hacoca, napameTp 3a4aloT paBHbIM 1.

Mpu ncnonb3oBaHUM BUPTYyanbHOro AaTyvMka YyMcra xoaoB
nnyHxepa, napameTp He ucnonb3yetrcsa. M ero 3HauveHue
WUrHOpUpyeTcsi NporpaMmMon 6rnoka ynpaBrneHus.

napametp

CkopocTb nnyH-
xepa (npwu ka-
nmbpoeke)

(mBOMHBIX) XO-
poB/c

MapameTp ykasbiBaeTcs B nacnopTe 4O3MPOBOYHOMO Hacoca.
(ecrnu napameTp He ykasaH B MacnopTe Ha Hacoc, 0bpaTuTech k
NPOV3BOAMTENIO ANS YTOYHEHWNS)

MapamMeTp CUNbHO BRUsieT Ha TOYHOCTb AO3UPOBAHUS.

WpoeanbHas no-
Java (3a 1 xoga,
pacyeTHas)

Mn

MapameTp yka3biBaeTca B nacnopTe O3MPOBOYHOrO Hacoca.
(ecnu napameTp He ykasaH B macnopTe Ha Hacoc, obpatutech K
NPOV3BOAUTENIO AN YTOYHEHNS)
MapameTp CMNbLHO BNUAET Ha TOYHOCTb AO03MPOBaHMS.
MapameTp MOXHO BblMMCAUTbL CaMOCTOATENbHO, U3MEPUB aM-
NAMTYAY Xoda MiyHXepa, U ero AvameTp, NepeMHOXWB UX, U1
nepeseas NonyYeHHbI 06bLeM B MUMMUNUTPSI.

Ecnn Hacoc obopyaoBaH MexaHn3MOM U3MEHeHUs Anu-
Hbl XOAa MIyHXepa, To KannbpoBka NPOBOAUTCH MPW YCTAHOB-
NEeHHOM MaKkcuManbHOW AnuHe xoaa.

MNMopayva 3a 1 xon
(npw kanubposke)

M

MapameTp ykasblBaeTca B MacrnopTe AO3MPOBOYHOIO Hacoca.
(ecrnn napameTp He ykasaH B nacnopTte Ha Hacoc, obpaTutecs K
NPOVU3BOAMTENIO ANA YTOUHEHWS)

MapameTp CUINLHO BRIMSAET Ha TOYHOCTb AO3UPOBaHUS.

MouwHocTe 34

kBT

MapameTp ncnomnb3yetcsa Ans 3awmTbl O] HACOCHOro arperara
N COOTBETCTBYET MOLLHOCTU O[] BbIpaXeHHON B KBT.
Bbibnpaetcs 13 TunmyHoro psiga molHocten 3 0,25 kBT; 0,37
kBT; 0,55 kBT; 0,75 kBT; 1,1 kBT; 1,5 kBT, 2,2 kBT; 3,0 KBT, 3,7
kBT; 4,0 kBT; 5,5 kBT; 7,5 KBT; 11 KBT

Oon. nHgpopmaums B pasgene “CuctemMHble HaCTPOMKKU” OaH-
HoW Tabnuubl

«CucrtemMHble
HaCTPOMKU»

KoHTponb UceTn

BKITHOYEH

OTKN4eH

MapameTp NO3BONSAET KOHTPONMPOBATb WU3MEHEHWE HanpsKe-
HUS NuTaroLwen cetu. MiamepsaeTca BuinpsMNeHHOe TpexdasHoe
HanpsbkeHWE Ha CUIOBbIX KOHAeHcaTopax Grnoka. 3To o3Hava-
€T, YTO JAaxe €ecnu ecTb Nepekoc Ha dasax CeTU, HO B LIENIOM,
3HayeHune n konebaHus HanpsKeHUs Ha ULTPe BbINpSMUTE-
nu, npyu notpebnsiemMon B AaHHbLIA MOMEHT BPEMEHW HAacOCOM
MOLLIHOCTM, MO3BOMSIIOT OCYLLECTBNATH NPOLECC O03MPOBaHUS
6e3 ywepba B 6€30MacHOCTM U TOYHOCTW, TO CUrHan BbICTaB-
nsTbCA He Oyger.

UceTtn

XXX B

MapameTp onpenenAeT HAaCTPOMKY KanMbpoBKK AaTymnKa Ha-
NpAXeHUA NUTaHMA nHBepTopa. He pekomeHayeTcA camocTo-
ATENbHO N3MEHATb 6€3 0COBbIX MPUYNH.
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YactoTa UMM

xx KMy,

MapameTp 3apaeT YactoTy reHepauvn LLUVIM nHBepTopa («He-
cywan yactoTa npeobpasoBatena»).

He pekomeHayeTcA camoCcTOATENBHO N3MEHATb 6€3 0COObIX
npuyKnH. 3Ha4veHnA BblibMpatoTcA 13 cnucka: 1kly , 2 Ky,
4klu n 8 Ky,

3aBofckan HacTporika : 4kl

OUT =20 mA
"
OUT =4 mA

XXXX

MapameTpbl onpenenAtoT TOYHOCTb KalIMbpPOBKM TOKOBOIO
Bbixoga 651oka. He pekomeHayeTcA caMoCTOATENBHO U3Me-
HATb 63 0COBbIX MPUYMH.

A_IN x

XX, XX MA

MapameTpbl onpenenaAlnT TOYHOCTb KaMbpOBKM TOKOBbIX
BbIXO[0B 6510Kka. He pekoMeHayeTcA camMoCTOATENIbHO U3Me-
HATb 6€3 0COObIX MPUYNH.

KoadhcomumeHt
neperpyskn [,

XX,
NHXeHepHas
eauHuua 6e3
pasmMepHoCTH

MapameTtp onpeaensieT Max JonycTUMY Harpy3ky Ha BbIXoa-
Hom Bany O[.
Ha|/|6onee BepOsATHbIE MPUYMHBLI Neperpy3ku 3/:
UpeamepHoe ycunue 3aTarvBaHWst y3na CcarbHUKOBOIO
yMroOTHEHMS Hacoca
* ABapuviiHOe npeBbILIEHNE [aBMeHWs Ha BbIXOAE Hacoca
(npn otcytcTBra QKM Ha BbixoAe) (3aKpbIT KnanaH Ha Bbl-
X0[e, 3acop Ha BbIxoge U T.N.)
* [Mpobnembl B pegykTope NpMBOAA HACOCHOTO arperata
Tekywas Harpyska Ha Bany 3[] BbIYMCNAETCA UCXOAA U3 U3Me-
PEHHbIX BENNYMH TOKa U HanpskeHus Ha obmotkax 3 n cko-
pocTu ero BpalleHusi. I HopMupyeTcsi MO OTHOLUEHWUIO K YKa-
3aHHOM B MeHio «Kannbpoka» napameTtpa «MolHocTe O»
np1Boda HacCOCHOrOo arperara.
B3apaétca B guanasoHe ot 0.5 go 1.0, 3aBoAckas ycTaBKa:
«KoaddmumeHT neperpysku 30» =1,0
KoHkpeTHOe 3HayeHue ans «ko3dhULMEHT Nneperpyskn» mMoryt
ObITb YTOYHEHbI MpPU MPOBELEHWM MyCKOHanaAouHbIX paboT.
MoocTpowiky KoadpduuueHta cnegyetr npoBoauTb MNpu npa-
BWITbHO HACTPOEHHOM CarlbHUKOBOM Y3re (He MepeTsHyTOM,
cM. PO Ha HacocHhI arperaTt) u npu pabovem gaBneHMn Haco-
ca B rmgpocucTteme.

KonnyecTtBo xo-
[0OB MnyHxepa ao
oct. 3

XX

Mapametp onpegensieT Max KOnMM4ecTBO XOOOB MIyHXepa,
Jonyckaemoe B COCTOSIHUM Meperpyskv, nepep aBapUHON
ocTtaHoBkow 3.

B3apaétca B ananasoHe ot 1 go 20, 3aBofackasn ycraBka: «Ko-
NMY4ecTBO XOA0B NIyHXepa npu neperpyske 30» =

Mpwn nonHon octaHoBke Bana 31 oT neperpy3ku, 6rnok nogcym-
TbiBaeT He haKTMYeckoe YMCNo XOAOoB, a BPeEMsl SKBMBAIEHT-
HOe 3TOMY YMCy XO40B, MPW 3aaHHON nogaye Hacoca.

YpoB..Aapk.auc-
nnen :

MapameTp onpepenAeT ypoBeHb ApkocTn OLED gucnnes,
onAa ncnonHexnnin YXJ13 n YXJ12. Mpn noctaeke ¢ 3aBoga
YyCTaHOBNEH Ha cpefHee 3HaveHune. [MNapameTp No3BONAT Cy-
LLLeCTBEHHO NPOANUTL BPEMA XXU3HW AUCMeA, CHU3UB CKO-
pOCTb €ro BbIropaHuA.

Tak >xe, napameTp NO3BONAET MNOBLICUTL KOM(OPT UCMOMb30-
BaHuA 6510Ka B 3aBUCUMOCTU OT YPOBHA OCBELLEHUA.
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[MyHKT MeHI0 MapameTp 3HayeHue unu | KommeHTapui no BbIGOpPY 3HaY€HM NapameTpoB, UX B3a-
pAA 3HaYeHUmn MMHOMY BNUAHWUIO U NPaKTU4ECKOMY U UCNONb30OBaHUIO
«MNaO-perynatop» | Kp XXX, X MponopumoHanbHbIn KoadpdrumeHT. OCHOBHOM N3 BCEX KO-
VH)XEeHepHanA achurumeHTOB KOHTYypa perynupoBaHua. OnpenenaeT CKo-
eanHuua 6e3 POCTb 1 TOYHOCTb PeryMpoBaHnA. Yem OH Bblille, TEM CKO-
pa3mMepHoCTn pOCTb BbIXxoAa NapameTpa K 3afaHHOMY 3Ha4YeHMIO Bbllle, a
Tak Xe MeHbLue owmnbka. Ho ¢ poctom Kp Bo3pacTtaeT Bepo-
ATHOCTb NepeperynMpoBaHunA, a Tak XXe PUCK BO3HMKHOBEHMA
aBToKoNe6aHui.
MpuHnmaeT 3HayeHna ot 0 0o 10 ¢ guckpeTHocTbO 0,1
Ki VHXXEeHepHasA KoahdpmumeHT nHterpmposanmna. OH nomoraeT [ocTnyb 60-
eavHuua 6es Jlee BbICOKOM TOYHOCTU PerynmpoBaHuna. A Tak >Xe HECKOMbKO
pasmepHoCcTU NOBbLICUTb BbICTPOAENCTBUA CUCTEMbI YIPABIEHNA.
MpuHumaeT 3HaveHna ot 0 go 10 ¢ anckpeTHocTbio 0,01
Kd MHXXeHepHasA KoahdpmumeHT gudpdpepeHumpoanna. OH noMoraeT 4OCTUYb
eavHuua 6es BbICOKOro 6bICTPOAENCTBMA CUCTEMBI ynpaBneHna. Ho uc-
pasmepHOCTH nosib30BaTh €ro HEO6X0AMMO C BOMbLLIOK OCTOPOXHOCTbIO.
BonbwKnHCcTBE CcUCTEM ynpasieHnA nosnpoBaHnemM 0oCcTaTou-
HO MHepLMOHHbI 1 Kd pekomeHayeTcA npycBanBaTb 3Ha4YeHne
0. T.k. oM. cocTaBnAoLwasa 4OBOMBHO NOABEPXKEHA LyMaM
n TpebyeT ncnonb3osaHne GunbTpos B Lenu gatynka OC. B
MHOIUX CryyasXx, Npy HEOCTOPOXXHOM MCMONb30BaHUK, and-
depeHumpoBaHme curHana gatuymka OC MOXET 3HaUYUTENbHO
YCUNNTb NepeperynnposaHue rnpu nepexofHblx npoueccax.
MpuHumaeT 3HayveHna ot 0 go 100 ¢ auckpeTHoCThiO 0,1
3agepxka XXX cek Bpems unctoro 3anasgpiBaHusi. Ecnu gatumnk OC HaxoguTcs Ha
Kakom TO 3aMETHOM yAarneHun OT TOYKM BBOAA peareHTa, Toraa
MCMOoNb30BaHWE 3TOro NapamMeTpa No3BONsieT KOPPEKTHO
YYECTb BPEMS «4UCTOrO 3ana3gbiBaHUA» OT MOMEHTa
BO3[1ENCTBUS Ha OOBEKT 4O MOMEHTA NOMyYEeHUs peakumm Ha
3TO BO34encTBue. 3TO NOMoraeT A0CTMYb YCTONYMBOroO 1 bonee
TOYHOrO NpoLecca PerynupoBaHnsi, CHA3UTb BbIGPOCHI
nepeperynMpoBaHus, n3baBnTbCA OT aBTokonebaTenbHbIX
npoueccoB Bbl3BaHHbIX HanM4ynem 3BeHa «4Ynctoro
3anasgblBaHusA»
MpuHumaeT 3HadeHus ot 0 go 100 cek
WNHeepcun Wusepcua Oa / napameTp, Yy4MTbIBAET HanpaBneHne U3MeHeHUs pery-
|/|HBepCI/IF| HeT MpyeMoro napameTtpa npu yesennd4eHnn nogaydn Hacoca ( «,El,a»
unn «Het» )
«MM-perynaTtop» Q1 n/y MapameTp 3agaéT 3HayeHMe nogadnm Hacoca Ha 1m
yyacTke xapakrtepucTtukm (ot P1 go Pmax)
Q2 n/y MapameTp 3agaéT 3HayeHMe nogaynm Hacoca Ha 2Mm

yyacTke xapaktepuctuku (ot P1 go Pmax)
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Ta6nvua napameTpoB HacTPOMKK 6n1oKa ynpasneHua MfmapomaTmk-102

MyHKT MeHI0

MapameTp

3HauyeHue unu
pAn 3HaYeHUn

KommeHTapuih no BbIGOpy 3HaYeHU NnapaMeTpoB, UX B3a-
MMHOMY BIIUSIHUIO U NPaKTU4ECKOMY U UCMOJb30BaHWIO

P1

%

MapameTp 3agaéT rpaHuLy NepeknyveHns Mexagy no-
paven «Q1» n «Q2», rpaHyua 1ro 1 2ro y4acTkoB xapakrtepu-
CTUKK

P2

Y%

MapameTp 3agaéT rpaHuLy NOBTOPHOIO 3anycka nogayu
Hacoca, OCTaHOBIEHHOro nocne pJoctwkeHus P3ag. [lpu
P2=0% aBTOMaTM4yeckoro NOBTOPHOrO 3amnycka npvBoda Haco-
ca He Byger)

MHBepcua

WuBepcua Oa /
WHBepcuAa Het

napamMmeTp y4ynuTbliBaeT HanpaslieHne U3MeHeHusa perynu-
pyemoro napametpa npv yeBenuueHuu rnopadn Hacoca ( «Ja»
unn «Het» )

bak

EmkocTb 6aka

XXXXX N

MapameTp onncbiBaeT 06bEM peareHTa npu 3anpaBke 6aka,
nuTaroLLLEero Hacoc, A0 ypoBHA cooTBeTcTBytowero 100% Ho-
MUHanNbHOM éMKoCcTN 6aka.

BbicoTa 6aka

XXXX MM

MapameTp onucbiBaeT BbICOTY YPOBHA peareHTa npu 3anpas-
ke 6aka, nMTalLWero Hacoc, A0 YPOBHA COOTBETCTBYHOLLEro
100% HOMUHabHOM éMKOCTK Baka.

MakcumanbHbIn

ypoBeHb B bake:

XXX%

MapameTp No3BonAeT 3a4aTh TOYKY AJ1A OCTaHOBA A03MPO-
BaHWA MO rpaHNYHOMY YCNOBUMIO «YPOBEHb peareHTa B 6ake»,
npy HanosHeHNM 6aka peareHToM.
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Ta6nvua napameTpoB HacTPOMKK 6n1oKa ynpasneHua MfmapomaTmk-102

MyHKT MeHI0

MapameTp

3HauyeHue unu
pAn 3HaYeHUn

KommeHTapuih no BbIGOpy 3HaYeHU NnapaMeTpoB, UX B3a-
MMHOMY BIIUSIHUIO U NPaKTU4ECKOMY U UCMOJb30BaHWIO

MuHMManbHbIN XX% MapameTp no3BonAeT 3agaTthb TOYKY AS1A OCTaHOBa O03UPO-
YPOBEHb BaHWA MO rPaHN4YHOMY YCNOBUIO «YPOBEHb peareHTa B 6ake»,
B bake : npu 3abope peareHTa n3 6aka.
«Kanenpapb» KaneHpapb 2017.03.02 MapameTp NO3BONAIOWMI HACTPOUTL TEKYLLYIO ATy 1 BPEMA
YcTaHoBUTe 12:05 ONA BCTPOEHHOro B 6/10K Tanmepa peanbHOro BpemMeHu (anA
i WCNONTHEHW 4 1 5)
«>)KypHan» WHTepBan Bpe- XXy MapameTp 3apaeT NepmoanyHOCTb 3anncy KagpoB COCTOAHMA
MeHM npubopa B apxme pabo4yero xxypHana
«[aponb» Maponb 1 XXXX MapameTp n3 4-x unp 3agarowmin Nnaponb AocTyna onepaTo-
" pa (Maponb 1) K UIBMEHEHWIO NapaMeTPOB Ha NaHenNn ynpas-
Maponb 2 neHunA 6noka, 1 naponb TexHn4eckom cnyXxosl (Maponb 2),
No3BONAOWNA UBMEHATL HACTPOMKKN N KOHUrypaumio 6noka.
Maponb 2 umeeT npuoputeT Hag MNaponem 1.
Bnokn noctaeBnatoTCcA €O 3HaYeHnAMM naponen 0000, npn
KOTOPOM BBOAA MaposA He 3anpaluvBaeTcA.
CepuinHblli Homep 6oka: XXXX MapameTp NokasbiBaeT CepuiiHbIN HOMep 610Ka, BBOAUTCA HA
npeanpuATAN N3rotToBuTENe
MowHocTb 6noka: kBT MapameTp nokasbiBaeT Makc. MOLWHOCTb [, KOTOPbLIA MOXHO

noaKn4YaTb Ha BbiXOO MHBEPTOpa, BBOOWUTCA Ha npennpuA-
TN n3rotToesunTene
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NMPUNOXEHUE 3: Tabnuua coobueHnnn o6 owmnbkax reHepupyemMbiX Ha IKpaHe broka
ynpasneHus "'mgpomatuk-102"

Bnok ynpaesneHus Mmgpomatnk-102 B cBoen paboTe nonyyaet 605bLOe KONMYECTBO BXOAHbIX
AaHHbIX 1 06pabaTbiBaeT MHOXECTBO COCTOSAHUI MHCPOPMALMOHHBIX 1 YNPaBASIOLLMX CUTHAMNOB.
Monb3oBaTento npeacraBnsieTcss Habop AaHHbIX, MO3BOMSOLWMX JOCTOBEPHO CYANTb O COCTOSAHUN
npubopa 1 ToM, YTO TEKyLLLasa CUTyaLms NO3BONSET YCMNELIHO OCYLLECTBASATbL 4O3UPOBaHNE, UK O
TOM, YTO 403UPOBaHNE B AAHHbLIA MOMEHT HEBO3MOXHO.

Mpy BO3HMKHOBEHUM COCTOSIHUI, MPENSTCTBYIOLNX OCYLLECTBMAEHNIO NpoLecca A03UPOBaHNSA, Ha
3KpaH npubopa BbIBOAATCSA MO0 TEKCTOBbIE MH(POPMALMOHHbIE COObOLWeHUs, NMb6o coobLweHns
06 owmnbKax, c ykazaHmem HoMmepa owmnbkn. CnoBo cocTosHMA3Y npubopa n koAbl OLMOOK
TakK XXe AOCTYnHbI Yepe3 npotokon Modbus RTU.

Ta6nuua: MNepeyeHb coobLeHU 06 ownbKax, reHepupyembix Ha 9KpaHe 610ka M’mapomaTuk-102

Kopa owun6ku OnucaHue MpumeyaHue
«lMeperpys no TokKy» neperpyska Ha Bbixoae cunosoro mogy-  [pu BO3HUKHOBEHUM neperpy3ku IGBT-
(B paHHMX Bepcuax, «Owmnbka 1») 1A TN HEUCMPABHOCTb CUTOBOM YacTun monynA 6noka, Ao3MpoBaHne OCTaHaB-

NiMBaeTCA. Nocsie KOpoTKOW nayabl cre-
AyeT nonbiTKa aBToMaTn4eCcKoro
nepesanycka (nycka Hacoca)

MpyynHa BO3HMKHOBEHMA:

K3 B kabesnibHOM NMMHUA Ha Bbixoae 6n0-
Ka nnmn B obmoTkax 3[1 HacocHoro arpe-
raTta; 3aMblKaHue Ha 3emno B Kaberb-
HOW NIMHUK Ha Bbixode 6noka unn B 06-
moTkax Q[1; O[] HacocHoro arperaTta
MMeeT MOLHOCTb 60/IbLUe A0NYCTUMOW
[0J1A 3TOro UCMosHeHnA 6510Ka; BbIXoa, U3
cTposA cunosoro moaynsa 6rnoka

«KopoTkoe 3ambikaHue» ncyepnaH MMMUT aBTOMaTUYECKUX ne- CoobuweHune BbiBOAMTCA nocne 10 noa-
(B paHHMX Bepcuax, «Owmnbka 2») pesanyckoB pPAL HeyaayHbIX NOMNbITOK Nnepesanycka
nocne «leperpyskun no Toky». Cépachbl-
BaeTCA aBTOMaTM4yecKu, Npy NOBTOPHOM
BKJIIOYEHUM NUTaHuA nprubopa.
MpuunHa BO3HUKHOBEHUA: HeNCMpas-
HOCTb B BbIXOAHbIX LenAx 61oka nnm
HEencnpaBHOCTb CUNOBOrO MOoAynA 6roka

139 Mpy HEOGXOAMMOCTM ONMMCaHne NPeaoCTaBAEeTCA NO OTAE/IbHOMY 3anpocy, KOHTakTbl Ha canTe: hitp://hmatic.ru/
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Ta6nuua: MNepeyeHb coob6LieHNn 06 owmnbKax, reHepupyembix Ha aKpaHe 651oka M'mapomaTuk-102

Kop owmnbku

OnucaHue

MpumeyaHue

«Owwunbka 31»

«Owunobka 32»

«Owwunbka 41»

avanasoHa

BbICOKO€E HanpA>XXeHne nntaHunA

HU3KO0Ee HanpA>XeHne nMTtaHnA

curHan Ha TokoBoM Bxoae 4-20 MA BHe
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CpabatbiBaeT npu 6onee 1,12 UHom.
C6pacbiBaenTcA aBTOM. NPU CHMKEHUN
0o 1.1 UHom.

MpuyrHa BOSHNMKHOBEHWA: BbICOKOE Ha-
NpsXXeHUN NUTaHNA Ha Bxoae 610Ka,
nepekoc gas.

®OyHKUMA KOHTPOSA BXOLHOMO HanpAXe-
HUA NUTaHWA «MO YMONYaHWIO» BbIK/IHO-
YyeHa. BkntoyeHne oyHKLMM KOHTPONA
BXO[HOr0 Hanps>XeHnsa NuTaHuA peko-
MeHayeTcA npy paboTe HacoCHOro arpe-
rata B BepxHen o061acTu CBOUX BO3-
MOXXHOCTEWN (C NpeaesnbHbIM OaBlieHNEM
HarHeTaHWA 1 MakCUMasibHOW nogaven),
a Tak>ke npu 60MbLIOK BEPOATHOCTH
KonebaHun Hanps>KeHNa CBepx Aony-
CTUMbIX Npenesnos.

CpabatbiBaeT npu meHee 0,84 Unom.
CobpacbiBaenTcA aBTOMaTUYECKN Npun
nosbiweHun go 0.88 UHom.

I'IpquHa BO3HMKHOBEHUA: HN3KOE Ha-
NPAXEHUN NUTaHWA, Nepekoc gas, He-
nonHoasHbIN pexxmme.

®OyHKUMA KOHTPOSA BXOLHOMO HanpaXe-
HUA NMUTAHWA «MO YMOTYAHUIO» BbIKJIHO-
YyeHa. BknioyeHne oyHKUMN KOHTPOA
BXOOHOro HanpA>XeHnA NMTaHnA peKo-
MeHayeTcA npu paboTe HacoCHOro arpe-
rata B BepxHel 06/1acTy CBOUX BO3-
MO>XHOCTEN (C NpefenbHbIM OaBIEHNEM
HarHeTaHWA 1 MakCUManbHOW nogaven),
a Tak>ke npu 60MbLIO BEPOATHOCTHN
KonebaHun Hanpsa>XeHNA CBepx Aony-
CTUMbIX Npenenos.

TOKOBBIN CUTHAN KOHTPONMpyeTCcA B
cny4dae B pexxume paboTtbl 6n1oka «[n-
CTaHUMOHHOEe ynpaBneHne» , Npu Bbl-
6paHOM MCTOYHMKE yNpanatoLLero cur-
Hana «4-20mA»

BxopHOM TOKOBbIN curHan nnbo Hmxe
3,5 MA, nnbo Bbiwe 20,5 MA

MprynHa BO3HMKHOBEHUA: HEMCMPaB-
HOCTb BHELLHero hopmmpoBaTesnia TOKO-
BOro curHana, obpbiB U 3aMblKaHve B
LenAx JIMHAM TOKOBOW NeTNN, HepocTa-
ToyHoe HanpaxeHue UM npumeHAemoro
0nA Bo36y>XOEeHNA TOKOBOW NeTNn, He-
npasusibHOE NOAKOYEHNE K KNeMMam
6noka
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NMPUNOXEHUE 4.1.1: NMopkntovyeHne 6noka ynpaesneHua "Mmapomatuk" K cetn nutaHusa 3o
3808, 50y,

Hwxe npusegeHo Tpu BapuaHTa cxeMbl nogkrtodeHuns brnoka «'magpomatnk-103» K cetTu nu-
TaHusa 3¢, 380B.
BHumaHue! Ucnonb3yetca 3 ¢pasHoe noakntoveHmne 6e3 N (6e3 HeruTpanm)

Pasnnune BapnaHTOB COCTOUT B Ka4eCTBE CETU NMNTaAHUA 6noka yrnpaBlneHns.
I'Io,u,po6Hee 3TO ONMncaHOo B COOTBETCTBYOLWLEM pasfere HacTtoALlero P3:

BapuaHT «a» — 4nsa Ka4eCTBEHHOW CETU NUTaHUS.

BapuaHT «b» — onga cHMxXeHna BNnaHna nieeptopa brnoka Ha gpyrux notpedbutenen.

BapuaHT «c» — 45 NOneBbIX CETEN, AN ceTel NUTaHUs, B KOTOPbIX BO3MOXHO BO3HUKHOBE-
HWEe MMNYNbCOB NepPEeHanpsKeHNs OT rPO30BbIX Pa3psaoB U MHAYKTUBHBIX BbIBPOCOB OT MOLLHbIX
Harpy3okK, NOAKIMHOYEHHbIX K TOM XXe CeTU NUTaHus.

MHorga, AnA noBbIWeHUA HafAeXHOCTU, NPUMEHSAOT KOMOUHUpoBaHue cxemy «b» +
«c». B atom cnyyae mopgynb OMNC Bkntovaetca mexay QF w OpT.

Mpumepom kavectBeHHoro OlNC aBnseTca orpaHnYnTENb HanNpskeHus, oT komnaHum EKF «orpa-
HUYMTENb MMNYNbCHbIX HanpskeHnn ONMB-C/3P In 20kA 400B ¢ curH. EKF PROximay.

Mpn HeobxoammocTn, ogHMMm ONNC MOXHO 3alNTUTL NIMHUIO NUTAHMUSA Ha HeCcKornbko 6rnokoB na-
poOMaTuK.

He NMMMUTUpyeTcs

M'mapomaTtuk
QF A T
AN / /[ B Y, ©
380B 50y U ¢ W
n
He NIMMUTUpPYeTCA -
M'mapomartuk
QF T
Ap A 0
xy Il 4+ /Ts v ®
380B 50ry T \_]
C W
< .
He NIMMUTUpPYeTCA )
M'mapomartuk
AN v v / B Vv ©
380B 50I
u [] orc \_ C w
oy e
QF -ABTOMaTM4Y€CKUI BbIKIOYaTeSb; OpT - opoccenb TpexdasHbIn;

OI1C - orpaHnumnTenb UMNynbCHbIX nomex (knacc 11(C));
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NMPUNOXEHUE 4.1.2: NMopgkntovyeHnsa 6noka ynpasneHus "MiagpomaTtuk" kK cetu nutaHua 1
220B, 50I'y
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NMPUNOXEHMUE 4.2: NMopgkntovyeHnsa 6noka ynpasneHus "Mvapomatuk” Kk 31 npuBoaa Hacoc-
HOro arperaTa

Hwxe npvBegeHo Tpu BapuaHTa cxeMbl nogkntoydeHns 3L HacocHoro arperaTa K 6noky «lma-
pomMatumk-103».

Pasnu4yne BapnaHToB COCTOUT B ASIMHE KabenbHOM NUHUM Ha Bbixode 6noka ynpasneHus.

[OnuHHaga kabenbHas NMHUS Ha BbIXO4E UHBEPTOpa SBNSETCH CyLeCTBEHHOW eMKOCTHOW Ha-
rPY3KOM 1 MOXET neperpyxaTtb BbIXOAHbIE Llenn BCTPOEHHOro B 610K MHBEPTOPA, a TaK e MOXeT
BbITb UCTOMHUKOM MOMEX AN YyBCTBUTENBbHOro obopyaoBaHud. NogpobHee aTo onucaHo B COOT-
BETCTBYIOLLEM pasaene HacToswero P3:

BapuaHT «d» — Ans BbixogHoro kabens annHon ao 20 MeTpos.
BapuaHT «e» — ans BbixogHoro kabens anuHon ao ot 20 go 100 meTpos..

BapwuaHT «f» — ona BeixogHoro kabensa gnuHon ot 100 go 400 meTpos.

M'mppomaTmk

O|m|>
S|<|c
P
(=
@

i L<20m _—
L<5wm
MmapomaTtunk
A U dpTW
= v AN ) M ®
_/M VA
C W

AS 4;. L<100 M| "—

L<5m
M'mppomaTtuk
A T Sin-®
A vy EAN7H EESR /A ®
7 [ 7
¢ v T
—§— =. | L<400 M| —
OpTM - apoccenb TpexcasHbI MOTOPHbIN; Sin - ® - cuHyc counsTp.
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NMPUNOXEHMUE 4.3.1: NMpumep cxembl noakntoveHns «fmapomatnk-102Ex», MOWHOCTLIO A0
1,5kBT ( Exd, Tunopasmep kopnyca 1)

BcTpoeHHbI Moaynb noaorpesa
(ans 6nokoB ncnonxexus YXJ2* - Exd ra6. 1)

3pbl800naCHaﬂ 30Ha Ex
‘ Briok ynpaeneHusi A1
:”77”7”77”71#\ ‘ X2.1 X2.2
QF1 | L1 | -o- Lens Uens —o-
A n = @ } A 380 B 50y 380 B 500y w
B 1 — Y } ©® i B 380 B 50y 380 B 50y Vv
¢ ’ e 7 Cc 380 B 50y 380 B 50y 1]
I— QF2 : = : ‘ PE3auwmTHOe 3a3emneHne e 3auwmTHOoe 3a3emneHue | PE A
R — -
N L | ) O X3 "KOPIYC BIOKA" -
! I L/ ‘ | Lienb |
BAA47-29 2P- 4A | : 1| Bonr3asemnenus |
(c xapakTepucTUKon BP : X1 1 X1.2
: I —-o- Lenb Llenb —o-
| RU1 1 A10 | Pene 1 HPK1.1 K [B1]
! | ‘ A9 | Pene1 HPK1.2 g 24V E B2
I | = |
| | A12] Pene2 HPK2A E B
! IIRE ‘ A11] Pene 2_HPK2.2 > A
! | & Eals
w | b 061w, (0V) [1AZ
I =10 ) I A14]| Pene 3 H3K3.1 = A3 | . .
| ! ‘ AT13| Pene 3 TK3.1 = A4 1L nvex
I | A15| Pene 3 HPK3.1 Bx.O1 "MYyCK" B5 - "
| | szT cTon'
I | W 0 1
‘ A5 Bx.aHanor. (0-20)mA Bx. 12 "CTON B6
Bx.A1 KM (Exe!
PE A | Bx-ananor. (0-20)mA | Uens
Bx.A2 bed ™ 1 [O6W.(TIK)
. Bx. 13 P< 3KM B7 2 | Pmin
1.Llenm "a", "b", "c" "d" "e" - BROAMTE B GNOK Yepe3 omH A7 Bx.aHagt))(rA(sO 20)mA Bx. 4 P>5KM =8 T P
KabenbHbI BBOA, €AMHbIM Kabernem, - Bx.[15 UMnynbcHbIN BX. B9 4 PE
[AuamMeTp 1 ceveHue kabens BLIGNpaTL B cooTBeTCTBUM ¢ A3 Ag | Bx-ananor. (0-20)mA X, I
Bx.A4 Bx. 07 OXAI =
2. BxopHo MoAyrb OrpaHNYeHusi nepeHanpskeHnn OGBxﬂ1 7
cocTosawwmn U3 apoccens L1 n BapuctopHoro orpaHnuntefs
MMNYNbCHbIX NepeHanpspkeHut RU1 (Hanpumep, OMC1 C|lI) RS485 B
npo-Bo UEK), yctaHaBnueatb npu Heo6xogamumocTy ( cm. PR) RS485 GND
N RS485 A Al
[lonyckaeTcsi ucnonb3oBaTh OAVH Takoi Moaynb Tok.ner. 1Bbix.(4-20)mA B1
Ha rpynny 13 2..4 6rokoB ynpaBneHus. +
Mpu 3atom pabouwnii Tok Apoccens l_
onpepaenseTcA UCXOAA 3 CyMMapHOro Toka notpeénexHu fok.net.2 Bbix.(4-20)mA B14
30 HacocHbIX arperaToB, paboTaromx OAHOBPEMEHHO _— — —  —  — — — —
(pe3epBHbIe arperaTtbl He CyMMUPYHOTCS). X4
‘ o Lenb |
3. BBogHoit aBTOMaT Q2 ycTtaHaBnuBaTb NpPU HeO6Xo0ANMOGTU— 1 220 B 50"y }
NUTaHWsi BCTPOEHHOTO MOAYrs NoAorpesa,
Ans 6nokoB ynpaBneHus B ucnonHenum YXIN2* ( cm. P3) X5|
| EK1 |
-0 Llenb
i 1 N I T T
_ _ _ _— _ _ _
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NMPUNOXEHMUE 4.3.2: NMpumep cxembl noakntoveHns «fmapomatnk-102Ex», MOWHOCTLIO A0
1,5kBT (McnonHeHue kopnyca 1) «c pe3epBupoBaHueM» 6510Kka U HACOCHOrO arperaTa

3pbIgoonacHasi 3oHa Ex

‘ Bnok ynpaeneHusi A2(pesepe)

2. BxogHoI MoAyrnb orpaHU4eHUs nepeHanpsKeHnn oow.Bx.01-7

cocTosiLmiA U3 apoccens L1 n BapucTopHoOro orpaHuuuntens

MMNYynbCHBIX NepeHanpsikeHuin RU1 (Hanpumep, OMNC1 C (1), RS485 B
npo-Bo UEK), yctaHaBnuBatb Nnpu HeobxoammocTy ( cm. PI) RS485 GND
RS485 A

[onyckaeTcs UCNonb30oBaTb OAWH TaKkoW MoAynb

Ha rpynny u3 2..4 65110KoB ynpaBrieHus.

Mpw aTom paGouwnii Tok apoccens

onpefensieTcsi UCXOAs U3 CYMMapHOro Toka noTpedneHus
30 HacoCHbIX arperaToB, paGoTaoLMX OAHOBPEMEHHO

lok.neT.1Bbix.(4-20)mA

fok.net.2 Bbix.(4-20)mA

(pe3epBHbIe arperartbl He CyMMUPYHOTCS). X4
—-o- Llenb ]
1
3. BBoaHou aBToMaT Q2, Q3 ycTtaHaBnMBaThb NpyU HEOGXOAUMOCTN 1 2208 50Ty d ‘
MUTaHNA BCTPOEHHOTO MOAYNA NoAorpesa,
Ansi GriokoB ynpaerneHusi B ucnonHenun YXJI2* ( cm. P3) IX5 EKA1
- Llenb ]
R ——

BcTpoeHHbIi Moaynb nogorpesa
(ans 6nokoB ucnonHeHus YXIN2* - Exd Ma6. 1)

- X2.1 X2.2
"lModozpes ekrnto4eH e Llent Llens o
Briok A2" A 380 B 50y 380 B 50 W
B 380 B 50y 380 B 50y Vv
HL2 C 380 B 504 380 B 504 U
— PE3aumrtHoe 3a3emneHue 3awmTHoe 3a3emnienue [PE
— 5 s =+ "KOPTYC BNOKA" X3 =
QF3 L — Tone T | Lenb [
_I Il o /‘ 7 730 B 5070 ] ‘ |_BonTt 3azemnenus 11 —{Il
o |
BA47-29 2P- 4A
(c xapakTepucTukon B) 'O'l Lens ]
1| N |
‘ Brnok ynpaeneHusi A1
[ R ) X2.1 X2.2
QF1 L1 -o- Llenb Llenb o
A Yy LIF ® A 380 B 50y 380 B 50y W
8 T Lir © % B 380 B 50y 380 B 50y V
c ‘ ”’_.Z‘ LLF © T C 380 B 50y 380 B 50y U
QF2 = ‘ PE3aumtHoe 3a3emneHue o 3awmTHOe 3a3emneHue |PE
L | %) — =
N " ! T \©’ — ' X3 "KOPMYyC BITOKA" -
l J | Lent ]
‘ ||}— 1] Bont3asemnenus |
‘ ‘ X1.1 X1.2
HL1 o Llenb Llenb -o-
RU1 AT0 | Pene 1 _HPK1.1 T [B1 |
" A9 | Pene1 HPK1.2 S +24V [B2]
Modozpee eKsroye ] B3
Bnok A1" A12] Pene 2 HPK2.1 z B4
A11| Pene 2 HPK2.2 3 A1}
Q 061, (0V) A2
Ss- A14| Pene 3 H3K3.1 = 1A3 |
A13| Pene 3 MK3.1 = Ad s1 TyCK"
J A15| Pene 3 HPK3.1 Bx.O1 "MyCK" B5 po t oron
] ‘ A5 Bx.ananor. (0-20)mA Bx. 2 "CTON B6
Bx.A1 OKM (Exe]
PE Bx.aHanor. (0-20)mA -
A6 Bx.A2 1
2
a7 | Bx-awanor. (0-200mA BBX' g'f ;:Si'gnm BBS7 -
1.Uenn "a", "b", "c" ,"d" ,"e" - BBOAUTL B 6110K Yepe3 oAuH Bx.A3 X — n
KaGenbHbIii BBOA, eAnHLIM Kabernem, Bx.ananor. (0-20)mA Bx.[15 MnynbCHbIn BX
[AVameTp U ceyeHme Kabens BLIGUPATL B cOOTBETCTBUM C P ‘ A8 Bx.Ad 1
|
|

— 129 —


http://hmatic.ru
mailto:hmatic@ya.ru

ITostHas TeXIOOOEePXKa Ha canre I'mgpoMaTuk.P® wu 1o email: hmatic@ya.ru

NMPUNOXEHMUE 4.4: NMpumep cxembl noakntoydeHns «f'mapomatnk-102Ex», ucn.1, MmowHo-
cTbio po 1,5kBT1 ( Exd, Tunopasmep kopnyca 1).
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NMPUNOXEHMUE 4.4: MNMpumep cxembl noakntoydyeHnsa «M'mapomaTtunk-102Ex», ucn.1, 312208,
MolwHocTbio Ao 1,5kBT (McnonHeHue kKopnyca 1).
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NMPUNOXEHMUE 4.5: MNMpumep cxembl noakntodyeHnsa «f'mapomatnk-102Ex», MOWHOCTLIO OT

2,2kBT pno 15kBT1 ( Exd, Tunopasmep kopnyca 2 u 3)

Bnok ynpaenexus A1

X2.1 X2.2
QF1 L1 o Llenb Llenb o
LYY A 380 B 50l 380 B 50y W
YV B 380 B 50w 380 B 50y, Vv M1
~ Y C 380 B 50y 380 B 50y V]
I PE3awwTHoe 3a3emnexnne e 3awmTHoe 3a3emneHue | PE £
X3 "KOPIYC BITIOKA" = B
- Lenb
1 BonT 3azeMneHus
X1.1 X1.2
- Lenb Llenb o
A10]| Pene 1 _HPK1.1 = [B1]
A9 | Pene1 HPK1.2 S +24V | B2
S B3]
A12] Pene 2 HPK2.1 - B4
A11] Pene 2 HPK2.2 > A1
e LN
q 061, (0V) A2 ]
A14] Pene 3 H3K3.1 - A3 | . .
A13] Pene 3 TK3.1 = A4 1L nycK
A15| Pene 3 HPK3.1 Bx.01 "MyCcK" B5 .
s2 :ﬂ: ~cTon”
A5 | BX-aHanor. (0-20)mA Bx. fi2 "CTON B6
Bx.A1 KM (Exe
Bx.ananor. (0-20)mA —- | Uenn
A6 Bx.A2 b 1 [O6WL(TIK)
. Bx. 13 P< 3KM B7 2 | Pmin
A7 Bx.aHanB(;r. pfg 20)mA Bx. 14 P>3KM B8 T P
- " 4 PE
Bx.ananor. (0-20)mA Bx.[5 UmnynbcHbI BX] B9
A8 Bx. A4 X. B10
- Bx. A7 OXN B11 =
Oow.Bx.01-7 B12
RS485 B B14
RS485 GND B15
RS485 A A1
Tok.net.1Bbix.(4-20)mA B13
+
fok.net.2 Bbix.(4-20)mA B14
x4 I s B |
T<TO0| T0=10 °C
= T sk1  LI<T0)
QF2 1 220 B 500"y |
X5! EK1 |
- Lenb
1 N —{ Tl
BA47-29 1P- 4A

(xapakTepucTuka D)

- _ —_ _ — _ _ _ ]

Mopaynb, BCTpoeHHOro nogorpesa
(ans 6nokoB ucnonHexus YXJ12* - Exd a6. 2)
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NMPUNOXXEHMUE 4.6: NMpumep cxembl noakntoyeHus «Mmagpomatuk-102», obwenpom. HasHa-
YyeHusA, mowHocTb oT 0,4kBT no 15kBT ( TMNopa3amepb! kopnyca 1, 2 n 3)

Cxema nopgknoyeHus ansa 6nokos "Mapomatrk-102" knumaTuyeckoro ncnonHexus YXN3 n YXing

Bnok ynpasnenus A1

X1

M1

s1 E‘ "MycK"

s2 E “cTon"
1

9KM (Exe)

Llenb
06 (TTK)

Pmin

Mopnynb RS-485 oTcyTCcTBYET BO 2-M UCMOIHEHMN

A

X2.1 X2.2
QF1 L1 - Lenb Lenb -
200 A 380 B 50y 380 B 50y w
A B 380 B 50y 380 B 50y \i
" C 380 B 50y 380 B 50y U
—_— PE | 3awmTHOE 3a3eMneHue e 3awuTHoe 3a3zemneHue | PE
X3 "KOPIYC BITIOKA" =
-o- Llenb
1 BonT 3a3emneHus
X1.1 X1.2
- Llenb Llenb -
B17| Pene 1.1 (H3) < | B1 |
A9 | Pene 1.2 (TTK) & 24V B2
A10] Pene 1.3 (HP) S B3|
A17| Pene 2.1 (HP) H B4
A11| Pene 2.2 (MK) > A1 |
A12] Pene 2.3 (HP) N 8?,‘)"-' (A2
A14| Pene 3.3 (H3) = A3 |
A13| Pene 3.2 (MK) = Ad
A15| Pene 3.1 (HP) Bx.A1 "MycK" B5
A5 | Bx-ananor. (0-20)mA Bx. 2 "CTON B6
Bx.A1
Bx.aHanor. (0-20)mA
A6 Bx.A2
. Bx. [13 P< 3KM B7
A7 Bx.auagg.r;\(so 20)mA Bx. 14 P>3KM B8
Bx. 5 UmnynbcHbIM BXx} B9
A8 Bx.aHaggrAﬁ)-ZO)mA Bx 16 B10
: Bx. 07 OXN B11
0o6w.Bx.[1-7 B12
RS485 B B16}
RS485 GND B15
RS485 A Alq
Tok.net.1Bbix.(4-20)mA B13p—
| +
fok.net.2 Buix.(4-20)mA B14

.||_I

1
2
3 Pmax
2 PE

1
1120304506 f7[8]09 [0 1ﬂ12 13]14]15]16
O6uwit nposonn| 2 [ 2 [ [ Lo | |s
SlZ1Z1EPL Y |p2 ©|P3 — E
-4
UM 24V, P=4W Bx.ananoroe.0-20MA | Bbix. penedtbii 0,1 - 1000MA / 12-125V | <
Uuszon=1500V Bxozbi MckpeTHble 24B / 5 MA Boix4-20M4 -
0 | LN
gl 8 SIIEIME:
w212l ls] s |2 EIE[2]2
= R=0 E=0 B L= B ) il 515
N2V |2l 2| 8| 2|2 2|2 |8] 2| 2[8|m
1121314151607 101819/110]11]12]13J14f15]16
1T 1

Kopnyc
6noka
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IlostHaS TeXNOOOEPXKA Ha canre I'mgpomaTux.P® wm 1o email: hmatic@ya.ru

NMPUNOXXEHMUE 4.7: MNpakTnyeckne npumepbl UICNONb30BaHUA 6nokoB «'MapomaTuk», B
cocTaBe YCTaHOBKU A03MpPOBaHUSA peareHTa, ans ucn.3
CxeMbl AaHbl TONbKO B Ka4ecTBe npakTuyeckoro npumepa. Hymepauua knemm aaHa anA «ctapbix» Bepcumn 6no-

Ka, B TeKyLlen BepCcun, HyMmepauusa KNeMMHUKa UMeeT OTNIYMA OT NpUBeAeHHOM Ha 3Ton cxeme. [1pu nosTope-
HMM 3TOrO CXEMOTEXHUYECKOTO peLleHns criegyeT onvpaTtbes Ha MpunoxeHus 4.1 v NMpunoxeHue 5 gaxHHoro P3.

HIAY CypryTHedTeras
PE1
M1 /IM50026 - Br Rl
| 3asemneHue obopydosaHusi YemaHoska
- = . HA1 (8HewHsis
3 3 |pe ! "3emns")
037K, 80VAC, 1460 8 3 ! PE PE Teens
anlcalzalaa S a | ea | EalE: . T @
o o o ¥ ol ol ol & :
8| 8| 8| & & & 5| & '
1

| ol of & o ol o W "Oceewenue” "0002pes "3anpaska” gOHmPO’T’
8| 8| 8| & & & & & ocmyna
AEP 3 g EL1 EK1 X1 sQ1
Xt|ul|v||wlle £ ycco BHY-30067 /e 10.10.06 Ex Mr1B-2182
PE <8
ON

1 =N I T 2

7 311 B16 B14|B1 112
OFF II_L
w w
w w -2 a o~ -~ o | Q
a1zl i3 3|3
- = =| « NN N A R © b R

Y

GD GD Kabenb Gc
Bgo0 numarus 3akasquka

Kabenb 3akasyuka

3808, 50y

N
()
N
()
N4
()
N4

A B C PN PE

~| of ™ E ~-| o - 2 & - 2 E - 2 E ~| of @ E
A1 S o S| & x| & S S & Sl S & ol o & S & & &
~ - ~ - -~ ~ N Y N el el el A -+ ~ Lol Lo w Lol

L P G

Z||o o

XT1|A c |lpn|fPE S|| & 8 8 ol 3

£l| § g & 3| &

s} i} Q Q O )

|| g2

71[z]

Puc4o Oxema brewnux nodkmpserud. (C yugpobsm mavomempor 1M5002)
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NMPUNOXEHMUE 5: CTpykTypa BXOAHbIX KackafoB curHanbHbIX ueneun «fmapomatnk-102»,

mcn.(2) 3,4mub

xar xzi
o =
S —— e ——— W]
| =x
.-i- Al
. x12
! e 1
4 : § e e =
= = -
HED) == =
— - - T -
LA h =
HED) —H = s
BT Lt S e g S S :
—_— cu-:':.- "
| i Randalll ,D
IR —— .___1.-_.
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%{@ wgws | t]
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ngws —
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— — TR h e T ~e
[ —
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S | h—, - s e bl [
T e
...'.‘ | — RumA
—— ;" . 7 ‘
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5 — _ = \‘!
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%——w $op [ | [ .
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Knemmbl A17 n B17 Tonbko
B MCMNosHeHnAax ¢ nHoekcom 3NKASC2

Mopnynbe RS-485 oTcyTcTBYET BO 2-M

B UCMNOJIHEHNN
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MPUJTOXXEHMUE 6.1: PacnonoxeHue KabenbHbIX BBOAOB U KNEMMHbIX konogok «f'mapoma-
TUK-102», o6LEenpOMbILIIEHHOro Ha3Ha4YeHus, Tunopasmep kopnyca 1, ucnonHexue /0 2, 3,
4nb

-
CHrHanbHbIN KNemMMHUK X1 .
v
B1)
©00000CO0O0COOCOOOGOG O 0 0 .
B 02 80 B4 DS 86 07 B4 D9 B0 819 B2 D13 B4 D45 D16 BT gt
NEA IO
© 0O 00 0 0 0 00 © © 0 0 ¢© ¢© 0o o M NOIHERME
IMASC 2
; ]
Cwnoson KnemmHuk X2 —
I N
X3 - HAPYXHLA
donr

k j 3aLLMTHOIO
3aszemneqns PE
Ha Kopnyce
6noka

Ka6,gson Ka6,gson Kab a  Kab a
s e Moo N3

(scnomorarensHel xaben
l:lmt. m:m:) (mmm :)m s""""'.g:). ‘m""""::.
an
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MPUJTOXXEHMUE 6.2: PacnonoxeHue KabenbHbIX BBOAOB U KNEMMHbIX konoaok «f'mapoma-
TUK-102», o6LEenpPOMbILIIEHHOro Ha3Ha4YeHus, Tunopasmep Kkopnyca 2, ucnonHexue /0 2, 3,
4nb

o '
X3 - HEDY¥HLA
Ganr
JUPATHOIO
3a3emnesua PE
M KONy OR
Gnoxa
Crrvansieniia Knemmmmx X1 g
© ©0 00900 0O9O 0 0 © 9© 0 ©0 9 0 ALY
BORE B0 B4 B0 B0 BT BE B B B BIE BTD B4 B W e —t— 81
© © 0 9 0 90O O 0 0 © 9 0 9 9 0 »
1) e
X 2
S—

Kategeon Kadeeon Kad
afon Kl "W g
”w"“.“ mm

® Curnansnn mﬂ."_r T J08) Lt G0

i
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NMPUNOXEHMUE 6.3: PacnonoxeHue KabenbHbIX BBOAOB U KNEeMMHbIX KONOA 0K
«'mapomaTtnk-102», obLenpoMbILLIIeHHOro Ha3Ha4YeHus1, Tunopasmep Kopnyca 3,
ncnonHenue /0 2,3,4u 5

G )

CurvansHsii xnemmmumx X1 I

e —

Q98 00 0SSO0 0O P O O 9 0 0 0

1
L L B8 28 L AL BL 28 28 DN DR DN BN BN BN B BN &l

Cunonoi xnesmmmx X2 rrr v

Kath:‘oon Kab*e‘oon Kaﬁ"%aon Kab“.aaeon

(xaGens 20 cotw  (EAnAnbHME
€ CurmanLMue
HACOCH) Netasen 3508) Wonu, uens
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NMPUNOXEHUE 6.4: PacnonoxeHue KabenbHbIX BBOAOB U KNEMMHbIX KONOAOK
«'mapomaTtnk-102(Ex)» B3pbiBo6€30MNacHOro UCNOsIHEHMA TUNopasmepa Kkopnyca 1
(vcnonHeHwue 2,3,4 n 5)

Kab6.eBog,
Ne4
(Bcnomorar.
CUrHanbHble
uenu, uenu 1Y)

X3 - Hapy>KHbIN
OONT 3aLNTHOrO
3a3emMneHna PE
Ha kopnyce 610Ka

CurHanbHbI KNeMmmHuK X1

A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 Al14 A15 A16

0 o o o o o o o o o o o o o o

B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Bi2 B13 B14 B15 B16

0 o o o o o o o o o o o o o o

CunoBoi KNeMMHUK X2

UV WPEPEPE C B A

0O000O0O0O0O0Oo

Kab.eBop, | | Kab.8BOf,
No1 Ne3
g b
Kab.BBon,
No2

(xa6enb cetu
nuTtaHua 380B)
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MPUNOXXEHMUE 6.5: PacnonoxeHue KabenbHbIX BBOAOB U KNEeMMHbIX KONOAOK
«'mppomaTuk-102(Ex)», B3pbiBO6GE30NACHOro UCMNONHEeHUs, TUNOpa3Mepa Kopnyca 2,
ncnonHeHme 110 2,3,4n 5

Curnansmbin xnesmmrmnx X1

0O 0 & 00 00CGOCGOC O O O 0 0 o

0O % ¢ 00 00O O O O O 0 0 0

Cunoson xnemmumx X2

X3 - HADY»uM
GONT JAUPTHOCD
aasemnosma PE
Ha Kopnyce
GnoKa Kao'&”on
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MPUJTOXXEHUE 7.1: Na6aputHo-NpucoeanHUTENbHbIe pa3mepbl «'mapomaTtuk-102»,
o6LenpombIlWIeHHOro Ha3HaYyeHuA (BuA crnepeam)

A
e - ~
X
({X\ Q)<'/f 4 KpenéxHblIx
> O OTB. AnameT-
pOM « K»
5| [r] | [g]
[
Tunopasmep  Tun cUCTEMBI ';n:_r":' g::; Pasmepb! B nnaHe, mm
Kopnyca oxJlaXXxaeHusA KBT, MM’ A B B r il E X K
04 ..
) Al pagnatop ¢ ’ 113
P Gt MaCCUBHBIX 0,75 233 210 176 176 210 149 10 6
nopasmep 1»
oxna>xgaeHmnem 1’5 . 2,2 143
Kopnyc «Tu- Al pagnatop ¢
v aKTUBHbIM oxna- 3,7 .. 7,5 195 230,5 284 175 250 212 205 10 6
nopasmep 2»
>XOeHnem Mano-
rab. oceBbiMUn
- BEHTUNATOPaAMUN
Kopniyc «Tu P 11.15 | 180 257 343 200 300 238 220 27 8
nopasmep 3»
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MPUJNTOXXEHUE 7.2: Na6apuTtHO-NpucoeanHUTeNnbHble pasmepbl «mapomatuk-102(Ex)»,
B3pbiBO6E30MacHOro UCMNONIHEHUA, TUNnopasmep Kopnyca 1

( 3D mopenb kopnyca 6noka «['vmagpomaTtuk-102(Ex)» AocTynHa no 3anpocy 1 Ha canTte Texnoa-
OEPXKKN )

A

4 oTB. 28,4

90 £ 0,2

>
~—7
- \\J [ T
300

QA L
O
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MPUJTOXXEHUE 7.3: NabaputHo-NpucoeanHUTeNbHble pa3mepbl «'mapomatuk-102(Ex)»,
B3pbiBO6E30MNacHOro UCMOJIHEHUA, TUNopasmep Kopnyca 2

TTDU KDENAEMHI X CNASUMNOT CIMEHKE
LETIOA BIOBAITIS &M -nmmaxu
Me M. 5

m&ﬁ Kowaexunw

a',b
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MPUJTOXXEHUE 7.4: BapuaHTbl MOHTaXa «F'mapomaTtuk-102(Ex)» Ha BepTUKaNbHYIO CTEHKY
yepes3 KOMMJIEKT KPOHLWITENHOB KpeneHun

Tunopa3smep kopnyca 1, KpOHWTEeNHbI TUN 1
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MPUJTOXKEHUE 7.5: BapuaHTbl MOHTaXa «F'mapomaTtuk-102(Ex)» Ha BepTUKaNbHYIO CTEHKY
yepes BTYJIKU NpocTaBKU (TUnopasmep kopnyca 1)

Btynkn npocraBkn obecneuymBaoT cBO6G0OQHOE OMbIBAHME KOPMyca KOHBEKTMBHbLIM MOTOKOM
Bo3gyxa U ahppekTMBHOE ero oxnaxaeHune. Yto ocobeHHO akTyanbHO Ans 6roKOB MOLLHOCTbIO
6onee 0,4 kBT. PekomeHgoBaHHas BbICOTa BTYNOK-NpocTaBok: 20-30 Mm.
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IIostHasA TeXNOoONEPXKA Ha
NMPUJTOXKEHUE 7.6: BapuaHTbl MOHTaXa «F'mapomaTuk-102(Ex)» Ha BepTUKanbHYIO pamy
M3 npAmMoyronbHoro npoduna (tunopasmep kopnyca 1)
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MPUJTOXXEHUE 7.7: BapuaHTbl MOHTaXa «F'mapomaTuk-102(Ex)» Ha kopnyc 3/ (Ha nanbl
3[1) Yepe3s KOMNJIEKT KPOHLUTEMHOB KpenysieHua (Tunopasmep Kopnyca 1)

Ha pucyHke, ans npumepa, nokasaH MoHTax «lmagpomatumka-102(Ex» Ha aCUHXPOHHbIM JL B
kopnyce AVMI171 (B3pbIBO3aLLMLLEHHOIO UCNONHEHUS). KpOHLWTENHbI ABNAIOTCA YHUBEPCAabHbIM
nsgennem M nosBonsT MOHTUpoBaTb GNok Ha 3L pasHbix rabapuToB, BMAAOTb 4O MOLLHOCTH
1,5kBT.

Ha puc 1 1 2 nokasaH npumep ¢ KpoHwTenHom Tun 1, ana 6nokos 1 3 MOLHOCTLIO A0
1,1kBT BKNtounTENbLHO.

[Onsa moHTaxa 6nokoB Ha 3[] mowHocTbo 1,5kBT HEOOX0AMMO mcnonb3oBaTb Gonee Cnox-
HbI NO KOHMpUrypaumm KpoHwTenH Tun 2. KoTopbin pellaeT 3agadvy akpaHupoBaHus 6noka ot UK
n3nyyeHns koprnyca 31 n nepeHanpasrieHns YacTu NOTOKa BO3Ayxa C BeHTunatopa 3[ Ha kopnyc
6noka c nomoLbio ABYX AedrekTOpOoB.

lMocTaBka KPOHLUTEMHOB MOXET OCYLIECTBAATLCA B O4HOM KOMMNIeKTe ¢ Gnokom ynpaerne-
HUA. Hannune B nocTtaBKe KPOHLUTEMHOB KpensieHUusi Heo6xoAnuMO oroBopuUTb NpU 3aKkase.

Puc 1. KpoHwTenH kpennexnua Tun 1, npeaHasHadeH ana MoHTaxa 6noka MN'mapomatumk-102Ex
Ha nanbl 91, mowHocTblo po 1,1kBT

Puc 2. KpoHwTenH kpennexna Tun 2, ANA MOHTa)ka 6/10- Puc 3. Mpumep moHTaxxa 6noka Nipgpomatmk-102(Ex) Ha
ka M'mopomatnk-102Ex Ha nanbl 3, mowHocTbio 1,5kBT. HaCOCHbIV [03MPOBOYHbIV arperat
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NMPUNOXXEHUE 8: KapTta HaBUrauum no MeHto ynpaBJ/ieHUA U HACTPOMKM NapameTpoB 6510-
Ka «f'mppomaTuk-102»
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Ana SAMETOK:
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