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1. 3HaYeHUe CMMBONOB MU Hagnucen

MpedynpexdeHue

Heco6nrodeHue OaHHbIX yKa3aHull MOXem
umemb onacHsble 01151 30opoebsi nrdeli
nocnedcmaeus.

lpedynpexdeHue

HecobnrodeHue 0aHHbIX yKa3aHUl MoXxem
cmame nNpuY4uHoU NopaxKeHUsl 31eKMpuU4ecKuM
MOKOM U UMemb onacHble O71s1 XU3HU U

30opoebst odel nocsedcmausl.

lpedynpexdeHue

KoHmakm ¢ 2opsi4umMu noeepxHocmsimMu
o6opydoeaHusi MOXxem npueecmu K oyxoa2am u
MSKKUM meJsieCHbIM Mo8pPeX0eHUsIM.

Yka3zaHusi no mexHuke 6eszonacHocmu,

HeebINoJIHeHUe KOMmopbIX MOXem ebi38amb
BHumaHue

omka3 o6opydoeaHusi, a makxe e2o

nospexadeHue.

PekomeHOayuu unu ykasaHus, obnezyaroujue

Yka3aHue | pabomy u obecneyusaroujue 6e3onacHyro

akcniyamayuro ob6opydoeaHusi.

2. CokpalieHua v onpeaeneHus

Al AHarnorosbIi BXof.

AL ABapuiHbIN CUrHan, HegonycTMMOe 3HavyeHne Ha
HWXHeM npepene.

AO AHanoroBbIli BbIXOA.

AU ABapuIHbIN cUrHan, HegonycTMMOe 3Ha4YeHne Ha
BEpPXHEM npepjene.

CIM Mopaynb nepefayn gaHHbIX.
Bbixoa, cnocobHbIN ynpaBnsiTe TOKOM Yepes

AKTUBHb BHeLUHee CONpOoTMBIIeHNe Harpysku, 6e3

BLIXO] [OMONTHUTENBHOrO NMUTaHWS.
Harpyska nogknto4aetcs Mexay akTVBHbIM
BbIXOAOM 1 3eMIen.

DI LindppoBson Bxoga.

DO Lincdppoeoit Bbixoa.

Y30 YCTPONCTBO 3aLLMTHOrO OTKIIOYEHMS.
Lindposown gatumk Grundfos.

GDS [aTtymk ycTaHaBnMBaeTCcs 3aBOAOM-
NPON3BOAMTENEM Ha HEKOTOPbIX Hacocax
Grundfos.

GENIbus ®PrpMeHHbIN NPOTOKON Nepeaayn AaHHbIX
Grundfos.

GND O6wWwunin KoHTakT / 3emnsa.

Grundfos Eye CBeTOBOW MHANKATOP COCTOSAHMS.

Moa Puck nopaxeHusi anekTpuyeckmmMm TOKOM npu
HanpsaXxXeHnem KacaHUM KOHTaKTOB.

OTKpbITbIV KONNEKTOP:

oC .
LIncbpoBOIi BEIXOA, C OTKPLITHIM KOJITEKTOPOM.

PE 3alwmnTHoe 3a3emrneHune.




3. O6wme cBegeHna o6 usgenuu

HacTtoswee [lononHeHune k MNacnopTty, PyKOBOACTBY NO MOHTaXy
1 3KcnnyaTaumm pacnpocTtpaHsieTcs Ha Hacockl CRE, CRIE,
CRNE, CRTE, MTRE, CME go 11 kBT.

WNHCTpyKUMK, He NpecTaBlieHHble B HACTOALEM AOKYMEHTE,
cmoTpuTe B [lacnopTe, pykoBOACTBE MO MOHTaXY U
akcnayataumm.

Hacochbl 6e3 AaT4yukKa, yctaHOBIIeHHOro Ha 3aBoge

Hacocbl 060opyaoBaHbl BCcTpoeHHbIM [T perynatopomM u MmoryT
ObITb HACTPOEHbI NOA BHELWHUI AaTunK, obecnevmBatowni
noanepxaHue cnefylLmnx napaMmeTpoB:

* MOCTOSIHHOrO AaBreHUA
* MOCTOSIHHOrO nepenaga faBneHuns

* MOCTOSIHHOW TemnepaTypbl

* MOCTOSIHHOrO nepenaja Temneparyp
* MOCTOSIHHOroO pacxoAa

*  MOCTOSIHHOTO YPOBHS

* MOCTOSIHHOW XapaKTepucTuKu

* [pYron NoCTOSHHOW BEMUYUHbI.

B cooTBETCTBUU C 3aBOACKMMU HACTPOMKaMMN HAcoChbI
YCTaHOBJIEHbI HA PEXUM YNpPaBreHUs ¢ NOCTOSIHHOM
XapakTepucTUKon. Pexnm ynpaBneHns MOXHO U3MEHUTb Npu
nomotum Grundfos GO Remote.

Hacocm C AAaTYUKOM AaBlieHud, YCTaHOBHEHHbIM Ha
3aBoge

Hacocbl ocHalleHbl BCTpoeHHbIM MU perynsatopom, v B
COOTBETCTBMM C HACTPOMKaMMN perynnpoBaHve faBneHus
HarHeTaHusi OCyLLECTBNSETCS MO CUrHany obpaTHOW CBS3N OT
fAaTyvka faBneHus.

B cooTBeTCTBMM C 3aBOACKMMY HACTPOMKaAMM HACOChI
YCTaHOBIEHbI HA PEXUM YNpaBrieHUsl C NOCTOSIHHLIM AaBreHNEM.
HacTtpownku

[laHHble HAaCTPONKM NPUMEHUMbI K Hacocam 6e3 BCTPOEHHOro
AaTyunka n Hacocam C AaTUYNKOM AaBreHUsl, yCTaHOBINEHHbIM Ha
3aBoge.

YcTaHOBNeHHOe 3Ha4YeHue

Tpebyemoe ycTaHOBNEHHOE 3Ha4YeHe MOXHO 3aAaTb OOHUM 13
Tpex cnocobos:

* Ha naHenu ynpaeneHus
* Yyepes BXOZ BHELIHEro curHana ycTaHoOBfEeHHOro 3HaYeHus
* cnomoubto Grundfos GO Remote.

Opyrue HacTpownku

Bce ocTanbHble HaCcTPONKM MOTYT 3aZaBaTbCs TONbKO Npu
nomown Grundfos GO Remote.

BaxkHble napaMeTpbl, Takue kak dpakTuyeckoe 3Ha4yeHune
napameTpa ynpaBrieHus n aHepronotpebneHune, MoxHo
onpegenutb ¢ nomoubio Grundfos GO Remote.

3a 6onee nogpobHoOM MHpopmaumnen obpallantecb B MECTHOE
npencraBuTenbCcTBO kKoMnaHum Grundfos.

PagouocBssb

[aHHoe n3genue coaepxut paguobnok Ans AMCTaHLUOHHOMO
ynpaBneHus, ABMASIOLWMINCA yCTPOUCTBOM knacca 1.

[aHHoe nsgenue moxet nogaepxmsaTb ¢Ba3b ¢ Grundfos GO
Remote n apyrumum nagenmamm aHanornyHoro Tuna nocpeacTBom
BCTPOEHHOro paanobnoka.

B HekoTopbIX criyyasix MoxeT noTpeboBaTbCs UCNONb30BaHUE
BHEeLUHeW aHTeHHbl. K JaHHOMY M3[4enuio MOXHO NoAcoeAnHUTb
TOMNbKO CepTUdULMpOBaHHyto KomnaHuen Grundfos BHeLLHIOW
aHTEHHY.

AKkymynsaTop

Hacockl CRE, CRIE, CRNE, CRTE n MTRE ocHalleHbl nuTuii-
noHHon 6aTapeenn. OHa He COAEPXUT PTYTU, CBMHLA U KaAMUS.

4. MoHTaX MexaHU4YecKomn YacTu

MpedynpexdeHue

Moumax u akcnnyamauyusi OOJKHbI
ocyujecmesismbcsi 8 coomeemcmeuu ¢
MeCMmHbIMU HOPMaMu U fnpasusnamu.

4.1 MoHTax

Hacoc gomnxkeH 6biTb HaAEXHO 3aKkpenneH Ha NPOYHOM
¢yHOaMeHTE C NOMOLLbI0 6ONTOB, YCTAHOBIIEHHbIX B OTBEPCTUSI
MAUTbI-OCHOBAHMUSI.

4.2 KabenbHble BBOAbI
Cwm. pasgen 19. [lpyeas mexHudeckasi uHghopmayusi

4.3 OxnaxneHuwe gBuratens

[na obecneyeHuns 4OCTAaTOYHOrO OXnaxaeHus
anekTpoasuraTens, paccrosHue (D) Mexay TopLoM Koxyxa
BEHTUNATOPA M CTEHOW UMW APYTUMU HEMOABWKHLIMU 06 beKTamMu
[OSMKHO COCTaBMsATb MUHUMYM 50 MM BHE 3aBUCUMOCTM OT
pa3mepa anekTpoasuratens. Cm. puc. 1.
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Puc. 1 MuHumansHoe pacctosiHne (D) oT anekTpogsuratens
[0 CTeHbl NN APYrMX HENOABMXHbBIX 0O bEKTOB
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4.4 MoHTaX BHe NoMeLueHus

Mpy MOHTaxe BHe NomeLleHns Heobxoanmo obecneunTb
COOTBETCTBYIOLLYIO 3aLLUTY dMEeKTpoABUraTens n oTKpbITh
ApeHaxHble OTBEPCTUS, YTOObI MCKMIOYNTL O6pasoBaHne
KOHAeHcaTa Ha a1eKTpoHHOM o6opyaoBaHun. Cm. puc. 2.

lMpu ycmaHoeke 3awjumsbi Ha

anekmpodeuzamerne cobnodalime ykasaHus,
YkasaHue

npedcmaesieHHble 8 pa3dene 4.3 OxnaxdeHue

desuzamersi.

3auwmTa JomkHa ObiTb AOCTATOYHO GONbLLIONM, YTOObI
anekTpoaBuraTernb He NoABeprancst BO34eNCTBUIO NPsSIMbIX
COIHEeYHbIX Ny4Yen, oxasa unu cHera. Komnanusa Grundfos He
nocTtaBnseT 3aWmnTHble npucnocobnexnus. Moatomy mMbl
pekoMeHayeM Bam No3aboTUTbCS O 3aluTe ANst KOHKPETHOM
yCTaHOBKM. B 30Hax ¢ BbICOKOW BNaHOCTbO BO3ayxa
pekomeHOyeTCsi 3a4eNCTBOBaTb BCTPOEHHYHO CTALMOHAPHY0
yHKUMI0 oborpeBa.

TMO5 3496 3512

Puc. 2 MNprmMepsbl 3aLlLMUTHBIX HABECOB (HE NOCTaBNsATCA
komnaHuen Grundfos)

4.5 [ipeHaXHble OTBEpPCTUA

Mpy MOHTaxe anekTpoABUraTensi B yCIOBUSIX MOBbILLEHHON
BMaXXHOCTW BO3JyXa creayeT OTKPbITb ApeHaXHoe OTBepcTue,
HarnpaBrneHHoe BHM3. [locne 3Toro cteneHb 3alnThb
anekTpoasuratens byaet Huxe. OTKpbITOe ApeHaxHoe
oTBepcTMe NpeaoTBpaTUT obpa3oBaHne KoHAeHcaTa B
anekTpoasuraTene — oH OyaeT camoCcToATENbHO
BEHTMUNMPOBATLCSA, @ BOAA M BnaXHbI BO3AyX OyayT BbIXOAUTb
Hapyxy.
CnuBHoe oTBepcTHE C MPOBKON HAaXOAMTCSA Ha NPUBOAHOW
CTOpPOHe anekTpoasuraTens. dnaHew MOXHO NOBepPHYTb Ha 90° B
o06e cTopoHbI nnn Ha 180°.
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Puc. 3 CnuBHble oTBepcTUA

5. MopknioveHne anekTpoo6opyaoBaHusA

MoakntoveHne anekTpoobopynoBaHNsA LOMKHO BbINOMHATLCS B
COOTBETCTBUW C MECTHBIMW HOPMaMu ¥ NpaBunamMu.

Yb6eputech, UTO 3HaYeHNs paboyero HanpsXKeHNst U YacToTbI
TOKa COOTBETCTBYIOT HOMUHASBbHBLIM AAaHHBIM, YKa3aHHbIM Ha
durpMeHHoIn Tabnuyke.

lpedynpexdeHue

He donyckaemcsi npoeedeHue kakux-nu6o
pabom e knieMMHOU Kopobke, ecsiu numaHue He
661710 omKII0O4EeHO xomsi 6bi1 3a 5 MUHym Ao
amozo.

Heo6x00umo uckno4yume 803MOXHOCMb
c/lyyaliHo20 eKJIF0YeHUs 3JIeKmpPonumaHus.
Anekmpodeuzamesib He06x00UMO 3a3eMIUMb U
3awumums nepcoHas om nopaxeHust
3/1eKMpPUYECKUM MOKOM 8 coomeemcmeuu ¢
MecmHbIMU HOpMaMu U fpasusiamu.

Ecnu kabesnb 3siekmpornumaHusi NoepexoeH, oH
dosnkeH 6bImb 3aMeHéH cep8UCHbIM UEHMPOM
u3zomoeumerisi Unu KeanuguyupoeaHHbIM
rnepcoHasloM coomeemcmeyouw,e2o ypoeHs.

Mompe6umens unu nuyo/opa2aHusayus,

8bIMOJTHAWUEe MOHMaX, Hecym

omeemcmeeHHOCMb 3a MpaeusibHOe

nodksroYeHUe 3a3eMsIeHUs] U 3aujumal 8
YkazaHue .

coomeemcmeuu c delicmayrowyumu Y3 u

MeCMmHbIMU HOPMamueHbIMU OOKyMeHmamu.

Bce onepayuu OOJIKHbI 8bIMOJTHAMbCS
Keanud)uuupoeaHHblM crneyuasiucmom.

5.1 3awmTa OT NOopaXeHUs ANEeKTPUYECKUM TOKOM

MpedynpexdeHue

Anekmpodeuzamesib He06x00UMO 3a3eMaUMb U
3aWumums NepcoHasi om ropaxeHusi
3/1eKmpuYecKUM MOKOM 8 COOmeemcmeuu ¢
MeCMmHbIMU HOpMaMu U npasusamu.

lMpoBopa 3awmnTHOroO 3a3emMreHus Bcerga AOIKHbI UMeTb
LIBETOBYK MapKuUpoBKy xento-3eneHoro (PE) nnu xento-
3eneHo-cuHero (PEN) useTa.

5.1.1 3awuTa oT CKaYKOB HaNpsiXKEHUs1 B CeTU

OnekTpoABuraTenb 3alULLEH OT CKAYKOB HaMPsXKEHUS B CETU
B cooTBeTcTBMM ¢ TOCT P 51524-2012 (EN 61800-3).

5.1.2 3awwmTa anekTpoaBUraTens
BHelwHAsA 3awmTa anekTpoaBuraTens He TpebyeTtcs.

OnekTpoaBuraTenb OCHaLLEeH TENNOBOW 3aLUUTON OT MEANEHHOrO
neperpesa u neperpesa npu 6noknMpoBke poTopa.

5.2 dnekTponutaHue

5.2.1 Hacochkl ¢ ogHOda3HbIMM 3neKTpoABUraTensimm
* 1x200-240 B -10%/+10%, 50/60 I'y, PE.

Y6eaunTtech, YTO 3HaYeHUs paboyero HanpPsXKeHNst N YacToThbI
TOKa COOTBETCTBYIOT HOMUHAIbHbIM AA@HHbIM, YKa3aHHbIM Ha
drpmMeHHo Tabnnyke.

Ecnu anekmpodeuz2amesnb NoOK/AOYEH K cemu ¢
cucmemoli 3azemsieHusi IT, mo Heo6xodumo
ucnonb3oeams cneyuasnbHbIl
anekmpodeuzamesib 051 cucmem IT.
O6pamumecs e komnaHur Grundfos.

KoHubl NnpoBoA0B, BLIBOAUMBIX B KITEMMHY0 KOPOOKY
3MeKTpoABuraTens Hacoca, AOMKHbl ObITb MakCMManbHO
KopoTkMMM. ckntoyeHne cocTaBnseT NpoBoj 3awMTHOro
3a3eMneHus, ANnHa KOTOPOro AoMKHa BbIbMpaTbCs Takon, YToObI
OH o6opBarncsa nocnegHuMm, ecnu kabenb byaeT cnyvanHo
BblpBaH 13 pe3bboBoW kKabenbHON MydThI.

MHdopmauuio o makcumanbHbIX napameTpax nraBKuX
npepoxpaHuTenen cm. B pasgene 16.1 HanpsxkeHue numaHusi.
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Puc. 4 Npymep noaknoYeHns K CeTU aNeKTpoaBUraTens ¢

ceTeBbIM BblKMtOYaTeNeM, NaBkUM NpegoxpaHuTenem
N LOMNONTHUTENbHON 3aLmTOon

TMO5 4034 1912
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Puc. 5 lNoakntoveHne Kk ceTn ogHOMasHbIX
anekTpoaBuraTenemn

5.2.2 TpexchasHoe HanpsikeHne
* 3 x380-500 B -10%/+10%, 50/60 I'y, PE.

Ymo6ski He donycmume NM/10X020 KOHMakma
coeduHeHul, ybedumecb 8 momM, Ymo nocJie
noodKIroYeHus1 kabens numanHus knemmsbi L1, L2
u L3 nmomHo cudsim e 2He3de.

lMpu HanpsixxeHuu numaHus ebiwe 3 x 480 B,

Yka3aHue | 50/60 'y, 3a3emsieHue y3510800 MOYKU He

donyckaemcs.

Y6enuTech, 4TO 3Ha4YeHns paboyero HanpsXKEHNs 1 4acToThl
TOKa COOTBETCTBYIOT HOMUHAMNbHbLIM AaHHbBIM, YKa3aHHbIM Ha
dupmeHHon Tabnnyke.

Ecnu anekmpodeu2amenib NoOK/IOYEH K cemu ¢
cucmemoli 3a3zemseHusi IT, mo Heo6xodumo
ucnonb3oeams cneyuanbHbIl
anekmpodeuzamesib 0nsi cucmem IT.
O6pamumecs 8 komnaHur Grundfos.

KoHLbl NpOBOAOB, BEIBOAUMBIX B KITEMMHYIO KOPOOKY
anekTpoABMraTens Hacoca, AOMKHbl 6biTb MakcMmarnsHO
KOPOTKMMMU. VIckntoveHre cocTaBnseT NpoBoA 3alUMTHOro
3a3eMneHuns, ANvHa KOTOPOro A0MKHa BbIOMPaTLCA Takow, YToObI
OH obopBancs nocnegHuMm, ecnu kabene byaeT cnyyaHo
BblpBaH 13 pe3bboBoi kabenbHOM MydThbI.

WNHdopmauuio o MmakcumanbHbIX napamMeTpax nnaBKuX
npegoxpaHutenen cm. B pasgene 17.1 HanpsixkeHue numaxusi.
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Puc. 6 Npumep nogknoyYeHUs kK ceTn anekTpoasuraTens c
ceTeBbIM BblKIloYaTenem, nnaBkuMm
npefoxpaHnuTensaMu n JONOMHUTENbHOW 3aWMTON
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Puc. 7 lNoaknto4veHne kK ceTn TpexdasHblx
anekTpoaBuratenen
5.3 JononHuTenbHasa 3awWwuTa

MpedynpexdeHue

Cnedyem npumeHsimb MOJILKO 8bIK/04Yamenu
ocmamoyHbix mokos (ELCB, GFCI, RCD) unu
muna B.

Cneayet npumeHsTb Y30 co criefytoLlelt MapKkMpoBKOW

CneayeT y4nTbiBaTb COBOKYMHYI BENUYUHY TOKa YyTEYKU BCEro
3MeKTpUYecKoro 060pynoBaHNsA yCTaHOBKMW. [laHHbIe MO TOKY
yTeuyku AgBuraTens HaxoaaTcs B pasgenax 16.2 Tok ymeuku v
17.2 Tok ymeuku.

[aHHOoe n3genune MOXeT Bbl3BaTb MOCTOSHHbIN TOK B nposoge
3allUTHOro 3aseMiieHnA.

3awwmTa oT nepeHanpsaxeHus n HegoHanpsi>KeHns

B cnyyae HecTabunbHOW NoJayn NUTaHUst MOXET UMETb MECTO
nepeHanpskeHne unu HegoHanpsixexHue. lNpu Bo3spate
HanpsXxeHusa B npegenbl 40NYCTUMOro AnanasoHa aBuraterb
aBTOMaTn4eCKn nepesanyckaeTca. |_|03TOMy OONOJTHUTENbHOro
3alUTHOro pene He Tpe6yeTcs:|.

Heuzamens 3awuweH om uMMyabLCHbLIX MOMeX
numaHusi no cmaHéapmy FOCT P 51524-2012
(EN 61800-3). B o6n1acmsix ¢ ebicoKol
8ePOosIMHOCMbIO Hanuyusi MOJHUU
pekomeHdyemcs 8HeWHsISI MOJTHUe3awuma.

3awmra oT neperpysok

Mpwn LOCTUKEHWUN BEPXHETO Npefena Harpysku, ABuraTens
aBTOMaTUYECKM MOHUXKAET CKOPOCTb, a ECN Neperpyska
MPOAOIKaeTCs B TeYeHne HeKOTOPOro BpeMeHw, ABuraTerns
ocTaHaBnuBaeTcs.

[BuraTtenb ocTaeTcsi B MOJIOXEHUU OCTAaHOBA B TeYEHUe
ycTaHoBMeHHoro nepuoga. Mo ncteyeHumn atoro nepmoaa
nBuraTenb aBTOMaTUYeCKM NbiTaeTcs nepesanycTutbes. 3almra
OT Neperpy3ok npedoTBpaLlaeT NoBpexaeHus ABuraTens.
CnepoBaTesnbHO, JONOMHUTENBHON 3alWUThI ABUraTens He
TpebyeTcs.

3awumTa oT NpeBbilLieHUss TeMnepaTyp

OneKTPOHHbIN GNOK OCHaLLEH BCTPOEHHbLIM AaT4YMKOM
TemnepaTypbl B kKa4eCTBE AOMOSNHUTENbHOW 3almThl. [Mpu
NOBbILWEHUN TEMMNEPATYpPbI BbilLe HEKOTOPOro YPOBHSA ABUraTenb
aBTOMaTUYECKN KOMMNEHCUPYET 3TO, MOHMXKAas CKOPOCTb, @ eCrn
TemnepaTypa npoAoxaeT NoBbIWaTbCs, ABUraTesb
ocTaHaBnvBaeTcs. [jBuratenib 0OCTaeTcs B MOMOXEHWU OCTaHoBa
B TeYeHue ycTaHoBMNeHHoro nepuoaa. Mo ncrevyeHnm atoro
nepvoaa ABuratenls aBTOMaTUYECKM NblTaeTcsi nepe3anycTUTbCS.

Pycckun (RU)
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5.4 Knemmbl coeanHeHuUn

Onucanusa 1 0630pbl KNEMM COEAMHEHWI B JaHHOM pasgerne
NPUMEHUMBI U K OfHO(a3HbIM, U K TpexdasHbIM
aneKkTpoaBUraTenam.

NHdopmaumio 0 MakcManbHOM MOMEHTE 3aTSXKKW CM.
MomeHmbi 3amsixku 6 pasdene 19. [lpoyue mexHu4eckue
OaHHble.

5.4.1 Knemmbl coeguHeHumn, Hacocbl CRE, CRIE, CRNE, CRTE

n MTRE

Hacocbl CRE, CRIE, CRNE, CRTE n MTRE uMetoT HECKONbKO
BXO[OB M BbIXOZ0B, YTO NO3BOMSIET UCMOMb30BaTb HACOChI B
CaMbIX COBPEMEHHbIX yCTaHOBKaXx, TpebytoLwwmx 6onbLioro
KOnM4yecTBa BXOO0B U BbIXOO0B.

B YKa3aHHbIX HacoCax UMEeKTCA creayrLuimne coegunHeHna:

TpW aHanoroBbIX BXoga
O[IMH aHanoroBbIi BbIXOA
[Ba BblAeNeHHbIX UMMPOBLIX BXOAa

[Ba HacTpaMBaeMbIX LMPPOBLIX BXOAa UK BbIXOAb! C
OTKPbITbIM KOJTI1IEKTOPOM

BXOZ U BbIXof undposoro gatymka Grundfos
nBa Bxoga gatymka Pt100/1000

OBa Bxofa gatyuka LiqTec

[OBa penerHbIX BbIxoAa

wwuHa GENIbus.

Cwm. puc. 8.

Lugppoeoli exod 1 HacmpoeH Ha 3ago0e Ha nyck/
ocmaHoe, pa3oMKHymasi yens - 07151 ocmaHoaea.
Mexdy knemmamu 2 u 6 Ha 3a8o0e ycmaHoeJsieHa

nepemMbidyka.
YkazaHue .
CHuMume nepeMbIyKy, ecsu yugpoeol exod 1

6ydem ucnosib308ambcs OJisi BHeWHe20 nycka/
ocmaHoea usu 05151 Kakol-nnu6o uHoU eHewHel
yHKYUU.

Ans ebinonHeHust mpe6oegaHuli N0 mexHuKe
6e3onacHocmu npoeoda, omHocsuuecs K

YkaszaHue YKa3aHHbIM HUXKe epynnam, 0O0JIKHbI 6bIMb

HadexHo u3onupoeaHbi Opye om Apyaa no ecell
dnuHe ¢ NnoMouwbt0 ycusieHHoU u3onayuu.

Bxoabl u BbIXoabl

Bce Bxoabl U BbIXOAbl U30IMPOBaHbI OT NOAKITHOYEHHbIX K
3NEeKTPOCETU HYacTen anekTpoobopyaoBaHMs C MOMOLLBIO
YCUNEHHON U30NSLMMN U ranbBaHWYECKM pa3BsidaHbl C APYrMMu
anekTpouensmu.

Ha Bce knemmbl ynpaBneHus nogaetcsa 6e3onacHoe
CBEPXHU3KOE HanpsixeHue, YTo obecneynBaeT 3awuTy ot
yAapa TOKOM.

BbixoAbl cUrHanNbLHOro pene

— CurHaneHoe pene 1:
Mopa HanpsikeHneM:
K paHHOMY BbIXxoAy MOXeT OblTb NOAKMIOYEHO HanpsixeHne
0o 250 B nepemeHHoOro toka.
BesonacHoe cBepxHW3KOoe HanpsxeHne:
Bbixoa ranbBaHW4eCckn M30nN1MpoBaH oT ApYrux Lenen.
Taknum 06pasom, K BbIXOAHBIM KNeMMaM MOXHO NMOAKHOYNTb
paboyee unu 6esonacHoe CBEPXHU3KOE HaMNpsKeHue.

— CurHanbHoe pene 2:
Be3onacHoe cBepxHU3Koe HanpsxxeHue:
Bbixoa ranbBaHW4eckn M30N1MpoBaH OT APYrux Lenen.
Takum o6pasom, K BbIXOAHBIM KNeMMaM MOXHO NMOAKMHOYUTb
TONbKO 6e3onacHoe CBEPXHN3KOE HarpsHKeHne.

MutaHue ot cetn (knemmbl N, PE, L unu L1, L2, L3, PE).

oc 18| GND

ReARGS [ 2 11| Dsocz
1 19 | Pt100/1000
17| Pt100/1000!
AO ‘
GND
A3
DI2

+24 v*®+24 vé :kﬁ +24 V'/5 vi q%

=

LigTec
GND

LigTec
oc DI

+24 V* 3 GND

12

9
[ 14|
1]
[21]
20
22
(10| izjoct
4 | A

2 | DIt
T +5V
"6 | GND
A
v ]
]
3]
[15 |
I8 |
26|
[23 |
25 |
24 |
7]

+24 V*( +24 VY +24 V5 V7,

GENIbus A
GENIbus Y
GENIbus B
GND
+24V
+24V

+24 V* N +24 V7 +24 V5 V2
+5V*

* Mpu ncnonb3oBaHMM BHELHETO UCTOYHMKA MUTAHWS
Heobxoaumo nogknoveHme GND.
Puc. 8 Knemmbl coeguHenunin, Hacocbl CRE, CRIE, CRNE,
CRTE u MTRE

TMO05 3509 3512



Knemma Tun

DPyHKUUA

5.4.2 Knemmbl coeanHeHuin, Hacocbl CME

B Hacocax CME nmetoTcs cnegytouime coeanHeEHNS:

* [1Ba aHanoroBbiXx BXoAa

* [OBa UMGPOBbLIX BXOAA UMW OAUH LMdPOBOW BXO U OANH
BbIXOZ C OTKPbITEIM KOJNIEKTOPOM

* BXOA v BbIxod undposoro gatymka Grundfos

* [Ba peneynHbIX Bbixoaa

Hugppoeoli xod 1 HacmpoeH Ha 3agode Ha nyck/
ocmaHo8, pa3oMKHymas yenb - 07151 ocmaHoea.
Mexdy knemmamu 2 u 6 Ha 3aeode ycmaHoeJsieHa

nepemblyKa.
Yka3saHue .
CHuMume nepemblIyKy, ecnu yugpoeol exod 1

6ydem ucnosib3o08ambcs Osisi BHeWHe20 nycka/

ocmaHoea usu 05151 Kakol-mubo uHol eHewHel

pyHKYuU.

Ans ebinonHeHuss mpeboegaHuli N0 MmexHuke

6e3onacHocmu npoeoda, OMHoOCAUUECs K
Yka3aHue | ykazaHHbIM HUXe 2pynnamM, 00/KHbI 6bIMb

HadeXXHo u3onupoeaHbl Opy2 om Apyaa no ecel
AnuHe ¢ MOMOWbI0 ycusieHHOU u3osAayuu.

¢ Bxopabl 1 Bbixoabl
Bce Bxoabl 1 BbIXOAbI M30NMPOBaHbI OT NOAKITHOYEHHbIX K
ANEeKTPOCeTU YacTel anekTpoobopyaoBaHMS C MOMOLLbIO
YCUMEHHOM U30NSALUN U ranbBaHWYECKN pa3Bsa3aHbl C 4pYrMMu
anekTpouensiMu.
Ha Bce knemmbl ynpaBrneHusi nogaetcs 6e3onacHoe
CBEPXHU3KOE HarnpsikeHue, 4To obecneymBaeT 3alnTy ot

* BbIxoAbl CUTHaNbLHOro pene
— CurHanbHoe pene 1:
Mop HanpsxeHnem:
K naHHoMy BbIXo4y MOXeT OblTb NOAKMIOYEHO HanpsixeHne
0o 250 B nepemeHHOro Toka.
Be3onacHoe cBepxHU3Koe HanpsikeHue:
Bbixof ranbBaHN4ecku N30NMpoOBaH OT APYruX Lenen.
Takum 06pas3om, K BbIXOAHbLIM KIleMMaM MOXHO MOAKITHOYUTb
paboyee unun 6esonacHoe CBEPXHN3KOE HanpsiKeHue.

— CurnansHoe pene 2:
BesonacHoe cBepxHU3Koe HanpsixeHue:
Bbixoa ranbBaHW4eCcKn M30NNMPOBaH OT APYruX Lenen.
Takum 06pa3som, K BbIXOAHBLIM KIleMMaM MOXHO MOAKITIOYUTL
ToNnbko 6e3onacHoe CBEPXHU3KOE HaMpsixXeHue.

* MutaHwue ot cetu (knemmbl N, PE, L unu L1, L2, L3, PE).

NC HopmanbHo
3aMKHYTbIN KOHTAKT CyruanbHoe pene 1
C1 O6wwn (noa HanpshkeHueM unu
HopmanbHo 6e3onacHoe CBepPXHU3KOoe
NO Pa3oOMKHYTbIN HanpsxeHue)
KOHTaKT
NC HopmansHo - wnna GENIbus.
3aMKHYTbI KOHTaKT 5
co OB CurHanbHoe pene 2 (Tonbko Cwm. puc. 9.
6e3onacHoe
HopmanbHo CBEPXHM3KOEe HanpsikeHue)
NO pPa3oMKHY TbIV
KOHTaKT
18 GND 3emns
Lindpoeoit Bxoa/Bbixon,
HacTpavMBaeMmblii.
1 DI4/0C2 OTKpbITBINA KONNEKTOP:
MakcumanbHoe HanpsikeHune
24 B. Pe3uctnBHas nnm
VHOYKTUBHAs Harpyska.
19 Pt100/1000, Bxog 2 Pt100/1000, Bxoa AaTyunka
17 Pt100/1000, Bxog 1 Pt100/1000, BxoA Aatymnka
AHanorosbI BbIXOA:
12 AO 0-20 mA / 4-20 mA
0-10B
9 GND 3emnsa
AHanoroBbIli BXo4:
14 Al3 0-20 mA / 4-20 MA
0-10B
1 DI2 Lindposow Bxoa, HacTpanBaeMbliii yAapa Tokom.
Bxoa 1 patyunka Bxop gatuumka LigTec
21 . M
LigTec (6enbIi npoBon)
20 GND semna §
(KOpWYHEBBIN 1 YEepHbI NPOBOAA)
Bxoa 2 paTtymnka Bxop gatuwmka LigTec
22 . o
LigTec (rony6o1 npoBopA)
Lindposon Bxoa/Bbixoa,
HacTpauBaeMmblii.
10 DI3/0C1 OTKpPbITbIV KONNEKTOP:
MakcumanbHoe HanpsiXeHne
24 B. Pe3ncTtuBHas unm
VHOYKTUBHASA Harpyska.
AHanoroBbIl BXOA:
4 Al 0-20 mA / 4-20 MA
0,5-35B/0-5B/0-10B
2 D1 LindbpoBoi Bxoa, HacTpamBaeMmblit
5 +5V [MuTaHre K NoTEHLMOMETPY U
[aTyunky
6 GND 3emnsa
A GENIbus, A GENIbus, A (+)
Y GENIbus, Y GENIbus, 3emns
B GENIbus, B GENIbus, B (-)
3 GND 3emnsa
15 +24 V Mutanue
8 +24 V Mutanune
26 +5V [MuTaHre K NoTEHLMOMETPY U
OaTyunky
23 GND 3emns
o5 GDS TX Bbixoa undgposBoro gatymka
Grundfos
24 GDS RX Bxop undposoro gaTtymka
Grundfos
AHanoroBbI BXOA:
7 Al2 0-20 MA / 4-20 MA

05-35B/0-5B/0-10B
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heligt GND "10] D3ioct
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* [py1 NCNOMb30BaHUM BHELLIHErO UCTOYHUKA NUTaHUS
Heobxogumo nogkntoveHne GND.
Puc. 9 Knemmbl coeguHenuin, Hacoc CME

10

TMO5 3510 3512

Knemma Tun DyHKUUSA
NC Hopmaanvo
3aMKHYTbIA KOHTaKT
C1 O CurnansHoe pene 1
- (nog HanpsixeHvem nnu CHH
HopmankHo HanpsxeHue)
NO Pa30MKHYTbIN
KOHTaKT
NC Hoplvlaanvo
3aMKHYTbIA KOHTaKT 5
Co OB CurHanbHoe pene
(Tonbko 6esonacHoe
HopmanbHo CBEPXHU3KOe HanpshkeHune)
NO Pa3OMKHYTbIV
KOHTaKT
Lindposon Bxoa/Bbixos,
HacTpanBaeMmbli. OTKPbITbI
10 DI3/0OC1 konnekTop: MakcumanbHoe
HanpsbkeHue 24 B. Pe3ncTtuBHas
UINU MHOYKTUBHAS Harpyska.
4 Al Ananorosbii Bxoa: 0-20 mA / 4-20
MA0,5-3,5B/0-5B/0-10B
2 DI1 Lindpposor Bxoa, HacTpanBaemblin
5 +5V MnuTaHre Kk NoTEHUMOMETPY 1
AaTynky
6 GND 3emnsa
A GENIbus, A GENIbus, A (+)
Y GENIlbus, Y GENIbus, 3emns
B GENIlbus, B GENIbus, B (-)
3 GND 3emnsa
15 +24 V MutaHne
8 +24 V MutaHne
26 +5V [MnuTaHve kK NoTEHUMOMETPY 1
AaTynky
23 GND 3emnsa
25 GDS TX Bbixoa undpoBoro gatymka
Grundfos
24 GDS RX Bxopg undpoBoro gatymka
Grundfos
7 Al2 AHanorosbii Bxoa: 0-20 mA / 4-20

MA0,5-3,5B/0-5B/0-10B




5.5 CurHanbHbIle Kabenu

» KabGenu BHewHero BbiknyaTens BKJ/BbIK/, undpposoro
BXOAA, a TaKXe YCTaHOBMEHHOrO 3HaYeHNA U AaTunka JOIKHbI
6bITb 3KpaHMpoBaHbl. HeobxoAnmMo NpUMeHATb kabenu ¢
nnowafbo nonepeyHoro ceveHms He mexee 0,5 MM2 n He
6onee 1,5 mm2.

»  OkpaHbl kabenen AOMKHbI NOAKAYATLCA HA Maccy ¢ 0b6ounx
KOHLLOB C MOMOLLbO 3a)KMMOB MakcuMMarbHO 611M3Ko K
krnemmam. Cm. puc. 10.

TMO02 1325 4402

Puc. 10 CoegnHeHune onneTkn 1 NpoOBOJOB 9KPAaHUPOBAHHOIO
kabens ¢ konogkom

*  BuHTBI coegmHeHuns Ha Maccy OOJIXHbl BCcerga 6bITb npo4YHO
3aTAHYTbIl, HE3aBUCUMO OT TOro, NOAKITHYEH kabenb unu Her.

+  KoHUbl NpoBOAOB, BEIBOAUMbBIX B KIEMMHY KOPOGKY
aneKkTpoABUraTens Hacoca, AoMmKHbI BbITb MakcMManbsHo
KOPOTKUMM.

5.6 Kabenb ana noaknoYeHUs LWKHbI

5.6.1 HoBas ycTtaHoBKa

[lns coegmHeHns no WwmnHe cBA3N HeobXoaANMO UCMONb30BaTh
TPEXXKUMbHbIN 3KPAHMPOBAaHHbI Kabernb ceYeHneM Xunbl He
MeHee 0,5 MM? 1 He Gonee 1,5 MM2,

« Ecnu anekTpoaBuratenb NoAKIOYAETCS K YCTPOUCTBY,
MMeloLLEeMY 3aXWUM AMs 3KpaHa, 3KPaHUPYIOLLY0 ONMeTKy
HEeo6X0AMMO NOAKIMOUUTE K STOMY 3aXKUMY.

+ Ecnv ycTponcTBO He UMeEeT TaKoro 3axunuma, aKpaHUpYoLLyo
onneTKy OCTaBNSAOT HENOACOEAVHEHHON C 3TON CTOPOHBI, Kak
nokasaHo Ha puc. 11.

SﬂeKTpO,ElBVIFaTeJ'Ib

TMO5 3973 1812

Puc. 11 MNogknioyeHne 3-XunbHOro akpaHMpoBaHHOro kabens

5.6.2 3ameHa paHee yCTaHOBJIEHHOrO 3rieKTpoABuUraTens

* Ecnu paHee NpMMeHANCca aKpaHUPOBAHHbIN 2-KWUNbHbIN
kabenb, nogknNoYeHne JOIMKHO ObiTb NPOM3BEAEHO, KakK
nokasaHo Ha pwuc. 12.

OnekTpogsuraTtens

TMO2 8842 0904

Puc. 12 MNopkntoyeHne 2-XMnbHOro 3KpaHMPOBaHHOTO kabens

+ Ecnuv paHee npuMeHANCcs 3KpaHUPOBaHHbIV 3-XKWUMbHbIN
kabenb, cnegynte ykasaHusam B pasgene 5.6.1 Hosas
ycmaHoeka.

6. YcnoBusa akcnnyaTtauumn

6.1 MakcMmMmanbHoOe KOnim4yecTBO MYyCKOB U OCTaHOBOB

KonnyecTBO NyckoB 1 OCTaHOBOB Hacoca nyTem nogayun un
OTKJTIOYEHMS NUTAIOLLLEro HAaNPS>)KEHUSt He JOIMKHO NpeBbliLuaTh
1 pa3a B 15 MUHYT.

anI NOAKITHYEHNN K UCTOYHUKY NNTAaHUA NYyCK Hacoca
npoucxoaunt I'IpM6]'IVI3MTeJ'IbHO yepes 5 CeKyHAO.

Ecnu TpebyeTcs 6onee yactoe BKIOYEHWE W BbIKITIOYEHNE
Hacoca, UCnonb3ayiTe BXOA ANs BHELUHEro curHana Bki./BbIkn.
npu BKIOYEHUW/BBIKIIOYEHUN Hacoca.

[Mpwn nycke ¢ nomoLubio undposoro Bxoga DI1, ¢ HasHavyeHHON
yHKLMeN nyck/cTon, Hacoc Ha4YMHaeT paboTaTb HeMeaNeHHO.

6.2 TemnepaTtypa okpy>arowen cpeabl
TeMmnepaTtypa okpyxatoliei cpeabl BO BpeMsi paboThbl
He meHee -20 °C

He 6onee +50 °C.

OnekTpoaBuratenb MoxeT paboTaTe C HOMUHANBHOW BbIXOAHOW
MolHocTbio (P2) npu +50 °C, ogHako HenpepbiBHas paboTa npu
6ornee BbICOKOWN TemMnepaType COKPaTUT OXMUAAEMbIi CPOK
cnyx6bl nagenus. Npun HeobxoamMmocTn paboTel Npu
TemnepaType okpyxatowen cpeabl ot +50 go +60 °C cnegyet
BbIOMpaTh NnepepasMepeHHbIvi ABuratens. [Ana nonyyeHns
[OMONMHUTENbHON MHOPMaL M obpaTuTecb B KOMMaHUIo
Grundfos.

6.3 BbicoTa MOHTaxa

3anpeujaemcsi ycmaHoeka anekmpodsuzamerisi

Yka3aHue | Ha ebicome 6osiee 2000 Mempoe Had ypoeHeEM

mopsi.

BbicoTa MOHTaxa - 9TO BbICOTa TOYKW YCTAHOBKM Hal yPOBHEM
Mopsi.

» OnekTpopsuraTenu, ycTaHaBnnMBaemble Ha BbICOTE 40
1000 meTpoB HazZ ypoBHEM MOps, MOryT paboTaTb C
Harpyskow 100 %.

[Mpu ycTaHOBKe anekTpoaBuraTenel Ha BolcoTe 6onee

1000 meTpoB HaA ypoOBHEM MOPS He cneayeT AaBaTb UM
NOJIHYO Harpy3Ky no NPU4MHE HNU3KOM NIIOTHOCTU BO3dyXa 1
Kak crneacTBue - yXyALWeHUs ero oxnaxjarLleit cnocobHocTu.
Cwm. puc. 13.
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TMO5 5243 3512

Puc. 13 CHMXeHne BbIXOAHOW MOLLHOCTU 3rieKTpoaBuraTens
(P2) B 3aBMCUMOCTM OT BbICOTbI HAZ YPOBHEM MOpPSI

1"
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6.4 BnaxHocTb Bo3gyxa
MakcumanbHas BnaxHocTb Bo3gyxa: 95 %.

Ecnu BnaxxHocTb BO3Ayxa NOCTOSIHHO BbICOKasA 1 ee nokasaTenb
Bblwe 85 %, cnegyeT OTKPbITb CAVBHOE OTBEPCTUNE Ha praHue ¢
NPUBOAHON CTOPOHbI anekTpoasuratens. Cm. pasgen

4.5 CnusHble omeepcmusi.

6.5 OxnaxaeHue aBuraTens

[ina obecneyeHns 4OCTAaTOYHOrO OXMaxAeHuns
anekTpoABuraTens n anekTpoHHOro obopyaosaHusa cobnoganTe
cnegytwlune TpeGoBaHus:

» PacnonoxuTe anekTpoasuraTenb TakuMm o6pasom, 4Tobbl
o6ecneynTb COOTBETCTBYIOLEE OXNaXAeHNe.
Cwm. pasgen 4.3 OxnaxdeHue dgueameris.

« TemnepaTypa oxnaxiarlLiero Bo3ayxa He JorKHa
npesblwaTtb +50 °C.

* Cnepgute 3a Tem, 4Tobbl OXNnaxpawLme pebpa n nonacTtu
BEHTUNATOpPa ObINN YNCTLIMW.

7. Pexxum paboThbl 1 ynpaBneHus

YcTaHoBKa NapamMeTpoB U yrpaBreHne 4acToTHO-
perynmpyemMbiM1 HacoCaMm BbINOSHSAETCS B COOTBETCTBUM C
pexmmamMu akcnnyataumum u ynpasneHust.

7.1 O630p
PeXnmbl paboTbl

— Hopwman.
— OcTaHoB
—  MuH.

L Makc.

— Py4Hon

Cnoco6bl perynupoBaHusi

— TlocTosiHHOE gaBneHue

—— TlocTosiHHbIN Nepenaj naBneHus
— [ocTosiHHas Temnepatypa

— [NocTosiHHbLIN Nepenag TemnepaTyp
— [locTosiHHbIN pacxof

— ToCTOSHHbBIN ypOBEHb

— [ocTosiHHas xapakTepucTuka

— [pyras noctosiHHasi BenuunHa

Mpumep

Ecnu Hacoc ocHalleH aTymMkoM faBneHus, To cnegyet
YCTaHOBUTb PEXUM YrNpaBreHns ¢ MOCTOSIHHbIM AaBNEHNEM.
Ecnun Hacoc, K npumepy, ocHalleH AaTyYvkoM TemnepaTtypbl, TO
cnepgyeT yCTaHOBUTb PEXUM ynpaBneHns C MOCTOSHHOW
TemnepaTypow. bonee nogpobHyto nHpopmaumo cm. B pasgene
7.3 Pexxum yrnpasreHus.
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7.2 Pexxum akcnnyaTtauum

Mpu BbIGOpE pexuma paboTbl «HopmanbHbIA» pexum
ynpaBneHUst MOXXHO YCTaHOBUTb Ha NMOCTOSIHHYIO XapakTepuUCTUKy
unu mobown gpyron pexum. Cm. pasgen 7.3 Pexum yrnpasneHus.

Mpoune pexmmbl paboTbl:

e OctaHoB
Hacoc oTknto4eH.

*  MwuH.
Hacoc paboTtaeT ¢ MUHVMManbHOW YacTOTOM BpaLLeHUs.

* Makc.
Hacoc paboTaeTt ¢ MakcMmanbHOM 4YacTOTOW BpaLLeHus.

* PyyHon
Hacoc paboTaeT ¢ 4acToTol BpalleHusl, yCTaHOBINIEHHOM
BPYUHYHO.
Ha puc. 14 nokasaHbl MMHMManbHasi U MakcumarnbHas
XapaKTePUCTUKN.

H

Makc.

MwuH.

\d

Puc. 14 MyHumanbHas n makcumanbHas XapaKTepucTukun

TMO0O0 5547 0995

Q

Makc. xapakTepucTvka BelbupaeTcs Ana nonyyeHns
MakcuMmarnbHOW NPOU3BOANTENBbHOCTU Hacoca.

Pexwum akcnnyaTauum B COOTBETCTBUM C MUHMMAIbHOM
XapakTepucTukon cneayeT BolbupaTthb B criyyae, ecnu
Heobxoauma MYHUManeHas nogavya.

B cnyyae oTkntoYeHNst aNeKTponMTaHnsa Hacoca HacTPONKK
pexuma paboTbl OyayT COXpaHeHsbl.

7.3 Pexxum ynpaBneHus

7.3.1 Hacochbl 6e3 gaTumnka, ycTaHOBNEHHOro Ha 3aBofe

B cOOTBETCTBUM C 32aBOACKMMU HACTPOMKAMM HAcoChl
YCTaHOBIIEHbI HA PEXUM YMpaBlieHWsl C MOCTOSIHHON
XapaKTepPUCTUKOW.

B naHHOM pexwume ynpasneHuns Hacoc byaeTt paboTtaTb cornacHo
3ajaHHO NOCTOsIHHON xapakTepucTuke. Cm. puc. 15.

H

C

NCANAN

Q

TMO5 6403 4712

Puc. 15 Hacoc B pexnme ynpaBneHus ¢ NOCTOSAHHOM
XapaKkTepuUCTUKOn

3aBopckas HacTpounkKa

B cooTBeTCTBMU C 3aBOACKMMM HAacTpokamu Hacockl 6e3
AaTtynKa yCTaHOBMEHbI HA PEXUM YNpaBneHns ¢ NOCTOSHHON
XapaKkTepuCTUKOMN.

3apaHHoe 3HayeHune cooTBeTcTByeT 100 % MakcumansHowm
Npoun3BOANTENBHOCTM Hacoca.
Cwm. katanor unu Grundfos Product Center.



7.3.2 Hacochbl ¢ paTyMKoM gaBneHus, YCTaHOBJI€HHbIM Ha
3aBoge

[aTuvk gaBneHuns yCTaHaBnnBaeTCA Ha HamMopHOW CTOPOHE, a

HaCoCy 3ajaeTCcd NOCTOAHHOE AaBlieHne.

B paHHOM pexume ynpaBneHusi Hacoc OyaeT perynuposaTb

NpoV3BOANTENBHOCTb, T.€. AaBfeHNe Ha BbIXOAE, B COOTBETCTBUN

C HeOOXOAMMbIM YCTAHOBIEHHbIM 3Ha4YeHNeM (Hyﬂ_). Cwm. puc. 16.
H

ycT.

N

TMO5 6398 4712

Q

Puc. 16 Hacoc B pexume perynupoBaHuns C MOCTOSIHHbIM
AaBrneHvem

3aBoackasa HacTpownka

B cooTBeTCTBMM C 3aBOACKNMMU HaCTpOVIKaMI/I HacoCbl C AaTYMKOM
OaBneHuUs yCTaHOBIEHbl Ha peXuM ynpasieHUsA C NOCTOAHHbLIM
AaBlieHnem.

YcTaHoBneHHoe 3HadeHue cooTBeTcTByeT 50 % AvanasoHa
n3MmepeHus gatumnka. Cm. opMeHHyto Tabnuyky gatyvka.

8. Nonb3oBaTenbckue nHTepoencol

lMpedynpexdeHue

U3denue moxxem cunbHO HazpeeambCsi,
nmoamomy o usbexaHue MoJIyYeHUsI 0)K0208
npukacambcsi pazpewaemcsi MoJibKO K e20
naHenu ynpaeJseHus.

3apaTb HacTPOWKM Hacoca MOXHO NPV NOMOLLM CreayoLmx
Nnonb30BaTENbCKUX MHTEPENCOB:

MaHenb ynpaBrneHus

+ CTtaHpgapTHas naHenb ynpasneHus.

Cwm. pasgen 8.1 CmaHOapmHasi naHersib yrpassieHusl.
* Grundfos GO Remote.

Cwm. pasgen 8.3 Grundfos GO Remote.

B cnyyae oTknYeHMs 3aNeKkTponuTaHns Hacoca HacTPOWKK
OyayT COXpaHeHbI.

8.1 CtaHpapTHas naHenb ynpaBrieHUA
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Puc. 17 CtaHpgapTHas naHenb ynpaBneHus

Mo3. CumBon OnucaHwme

Grundfos Eye

1 @ OTobpaxeHne paboyero cocTosiHMUSA Hacoca.
Bonee nogpo6Hyto nHgopmaumio cM. B pasgene
13. Grundfos Eye.

2 [Mons cBeTOBOM MHAMKALUKN ANS yKazaHusa
YCTaHOBIIEHHOTO 3HAYEHMS.

M3meHeHne YCTaHOBIIEHHOIo 3Ha4YeHus.

AxTuBaums pagumocssaau ¢ Grundfos GO Remote
1 MPOYMMM MpoayKTaMy aHarnormMyHoro Bmaa.

MpvBeaeHve Hacoca B COCTOSIHWE TOTOBHOCTY K
paboTe/nyck n ocTaHoOB Hacoca.

Myck:

Mpwy HaxaTumn KHOMKKW B crny4ae, Korga Hacoc
HaxoAMUTCS B BbIKIIOYEHHOM COCTOSIHUK, HAacoC
3anycTUTCs, TONbKO ecnu He Gbino
3a4encTBOBaHO Apyrmux yHKumn 6onee
BbICOKOW NPUOPUTETHOCTMU.

Cwm. pasgen 12. [lpuopumem Hacmpoex.
OcTaHoB:

Mpwy HaxxaTnn KHOMKM BO Bpemsi paboTkl Hacoca
OH 0bsA3aTernbHO OCTaHOBUTCS.

B cnyyae ocTtaHOBKM Hacoca Npy NOMOLLN 3TOM
KHOMKW OKONO Hee 3aroputcsi coobLeHne
«STOP».
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8.1.1 HacTpoiika ycTaHOBNEHHOro 3Ha4eHuUA

HacTtpoutb Heo6xoanMoe ycTaHOBMNEHHOE 3Ha4YeHre Hacoca
MOXHO HaxaTneM KHomok (&) nnu (). CBeToBbIe NoMs Ha NaHenu
ynpasneHns 0603Ha4aloT, Kakoe YyCTaHOBIEHHOE 3HaYeHne
3agaHo.

Hacoc B pexume perynMpoBaHus C NOCTOAHHbIM AaBrieHUEM
Cnepgyowmnm npuMmep 0THOCUTCS K HacocaM B YCTaHOBKaX, B
KOTOpbIX OCyLecTBnseTcA obpaTHas cBA3b AaTYnKa faBneHns ¢
Hacocowm. [pu ycTaHOBKe AaTymKa faBneHus Tpebyertcs
BbIMOJIHUTL COOTBETCTBYIOLLME HACTPOWKN HAacoca BPY4YHYH0, Tak
Kak HacoC He OCyLLeCTBUT aBTOMaTUYECKY0 pernctpaumio
NOAKIIOYEHHOrO AaTyuKa.

Ha puc. 18 nokasaHo, 4To cBeTOBble NONsA 5 1 6 aKTUBHbI U
oTobpaxatoT Heobxoaumoe ycTaHOBNeHHoe 3HadeHne 3 6ap ¢
AnanasoHoM namepeHui gatumka ot 0 go 6 6ap.

[lnanasoH HacTpOWKM paBeH AnanasoHy U3MepeHUIn AaTymka.

[BAR]
6

:
@ 3 —_—
®

|

0

TMO05 4894 3512

Puc. 18 YcTtaHoBneHHOe 3HayeHwne - 3 6ap, pexum
ynpaBneHns ¢ NOCTOSIHHBIM AaBIIEHNEM

Hacoc B pexxume ynpaBrneHUs ¢ NOCTOAHHOW XapaKTepUCTUKON

B pexvme ynpaBrneHus ¢ noCTOSIHHON XxapakTepucTUKomn
NpoV3BOAUTENIBHOCTb HACOCA HaXoa4uUTCs B Npedenax
MakcMmarnbHON U MUHUManbHOW paboyeli XxapakTepuUCcTUKM
Hacoca. Cwm. puc. 19.
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Puc. 19 Hacoc B pexnme ynpaBneHus ¢ NOCTOSAHHOM
XapakTepucTuKon

HacTpoiika Ha MakcumarnbHY XapakTepUCTUKY:

* Haxwumante Ha @ 4TOObI NEPENTUN K MaKCMMarbHON
XapaKkTepucTuke Hacoca (M1raet BepxHee CBETOBOE More).
Mocne Toro kak 3aropuTcs BEpXHee CBETOBOE norne,
yaepxuBanTe (®) Ha npoTshkeHUM 3 CeKyHZ, Noka cBeToBoe
none He Ha4YHET MUraTb.

+ YTo6bl BEPHYTHCS Ha3af, HaxuMariTe Ha (¥), noka He
0TOGPa3nTCs HEOBXOANMOE YCTaHOBEHHOE 3HAYEHNE.

Mpumep: Hacoc HacTpoeH Ha MakCMMarnbHY XapakTepuUCTUKY.

Ha puc. 20 nokasaHo, 4To BepxHee CBETOBOE MoJie MUraer,
oTobpaxasi MakcMMarnbHY0 XapakTepuUcTuKy.
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Puc. 20 Okcnnyataums npy MakcMManbHOW XxapakTepucTuke

HacTpoiika Ha MUHUMaIbHY XapakTePUCTUKY:

* HaxwumanTte Ha @ 4YTOObI NEPENTU K MUHUMATBHOM
XapakTepucTuke Hacoca (MUraeT HUXHee CBETOBOE Mone).
[Mocne Toro kak 3aropuTcst HUKHEee CBETOBOE Mone,
yaepxueaiite (¥) Ha NPOTsKeHUM 3 CeKyH/, NoKa CBETOBOE
none He Ha4YyHeT mMuraTb.

* YT106bl BEpHYTbLCS Ha3ag, HaxumanTe Ha @ noka He
oT06pasnTca HeobxoaMMoe yCTaHOBMEHHOE 3HaveHue.

Mpumep: Hacoc HacTPOEH Ha MUHUMaTbHYO XapaKTEPUCTUKY.
Ha puc. 21 nokasaHo, YTo HUXHEe CBETOBOE Nosie Muraer,
oToBpaxast MUHUMAaIbHYH XapakTepuUcTHKY.
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Puc. 21 Skcnnyataumsa npyv MMHUMAanbHOW XapakTepucTuke

8.1.2 Nyck/ocTaHOB Hacoca

OcTaHOBUTE HACOC HaxaTueM kHorku (). Mocne 0CTaHOBKM
Hacoca OKOIO KHOMKKM 3aroputcst coobueHne «STOP».

Takxe HacoC MOXHO OCTaHOBMTb, HaXUMast KHoMKy (¥), noka Bce
CBeTOBble NOMs He NepecTaHyT ropeTb.

3anycTuTe Hacoc kHomkoi (@) NGO Haxmumas Ha KHomKy (@), noka
He 0TO6Pa3NTCs HEOBXOAMMOE YCTAHOBMNEHHOE 3HAUYEHME.

B cnyyae ocTaHOBKM Hacoca KHomnkow () ero nyck BO3MOXeEH
TOSbKO MOCHE NOBTOPHOTO HAXaTst KHOMKM (©).

B cryyae ocTaHoBa Hacoca KHOMKON @ ero nepesanyck
BO3MOXEH TOJIbKO MOCIe HaXaTna KHOMKKU @

Takxe HacoC MOXXHO ocTaHOBUTL Npu noMowmn Grundfos GO
Remote nnu yepes undpoBor BXoa C HacTponkon «BHeLwHni
ocTaHoB». CM. pasgen 12. [Ipuopumem Hacmpoex.

8.1.3 C6poc aBapuiHbIX U NpeaynpexaarLmMx CUrHanos

C6poc curHana HencnpaBHOCTY BbIMOSHAETCS OOHUM U3
cneayowmx cnocobos:

*  Yepes umdpoBow BXxoa, ecrnv OH HacTpoeH Ha «Cbpoc
aBapuHOro curHanay.

* KpaTKoBpeMeHHbIM HakaTuem pacnosioXXeHHbIX Ha Hacoce
KHOMOK @ nnm @ 3T0 HMKaK He BNUSIET Ha HaCTPOWKK
Hacoca.

Henb3s ocyliecTBuTb COPOC CUrHaANOB HENCMPABHOCTH
HaXaTeM KHOMoK (&) unn (¥), ecnu KHOMKM 3a6MOKMPOBAHI.

*  Bkniounte ANeKTponuTaHue n oXXanTecb, NoKa CBeToBble
WHOWKATOPbI NOracHyT.

*  OTKMYNTE BHELLHWI BXOA, I'lyCKa/OCTaHOBa, 3aTeM BKIK4uTe
€ero CHosa.

* C nomoubto Grundfos GO Remote.



8.2 Grundfos GO Remote

B Hacoce npegycmMoTpeHa BO3MOXHOCTbL 6ecnpoBoAHON paamno-
nnu nHdppakpacHou cesasm ¢ Grundfos GO Remote.

Grundfos GO Remote no3sonsieT ocyLecTBUTb HACTPONKY
yHKUMI 1 NpefocTaBnsaeT 4OCTyN K 0630py COCTOSAHMS,
TEXHUYECKUM CBEAEHNSIM O NPOAYKTE 1 hakTu4eckum pabovmm
napameTpam.

Grundfos GO Remote paboTaeT ¢ AByMS pa3nunyHbiMun
Mo6unbHbIMK nHTepdencamm (Ml). Cm. puc. 22.

Puc. 22 Ceasb mexay Grundfos GO Remote n Hacocom
nocpeacTBOM paauno- Unu MHGPaKpacHoro curHana

TMO06 6256 0916

Mo3. OnucaHune

Grundfos Ml 204:

Mopaynb pacLiMpeHusi, KOTOpbIA MOXHO UCNONb30BaTh
coBMmecTHO ¢ Apple iPod, iPhone 5-ro nokonexust unu
6onee No3gHVMY BEPCUSMMU.

Grundfos MI 301:
OTaenbHbI MOAYNb, 06ecneynBaoLwnn pagno- unm

2 uHdpakpacHyto cBa3b. Moaynb MOXHO UCMONb30BaTb
COBMECTHO CcOo cMapTdoHamu Ha 6a3e Android unu iOS ¢
dyHkumen Bluetooth.

8.2.1 CeA3b

Bo Bpewmsi cBs3n mexay Grundfos GO Remote n Hacoca
cBeToBOW nHAnkaTtop B ueHTpe Grundfos Eye 6yget muratb
3eneHbiM. Cm. pasgen 13. Grundfos Eye.

I'Iepenaqa OaHHbIX OCyLleCcTBndAeTCcA nocpeacTBOM O4HOro 13
crnefyrwwunx TMNoB CBA3N:

* papuocsssb
*  VHdpakpacHas cBA3b.

Paguoceasb

Pagunoceasb Bo3MOXHa Ha paccTosiHum He 6onee 30 MeTpoB.
[ins BKNOYEHUsi ceaHca CBSI3N HEOOBXOAMMO HaxaTb unu Ha
OK naHenu ynpaBneHus Hacoca.

UHdpakpacHas cBA3b

Bo Bpemsi ceaHca UHdpakpacHoii CBA3M crnefyeT HanpaBuTb
Grundfos GO Remote Ha naHenb ynpaBneHnst Hacoca.

8.2.2 HaBurauusa

HaBuraumnio MOXXHO OCYLLECTBAATb Ha NaHenn MHAUKaLUN.
Cwm. puc. 23.

MaHenb HaMKauum

) DASHBOARD
-y

O~N O W N =

Show menu
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Puc. 23 lNpumep naHenu nHankauum

Mo3. OnucaHue Oencteue

[aHHbIN TEKCT NOSABNSETCSA, Koraa
npunoxeHune Grundfos GO Remote
nogknyeHo k mogynsam Ml 204
vwnn MI 301.

Ecnu annapatypa He nogknioyeHa,
0o6MeH JaHHbIMKM C npoayKTamu
Grundfos HEBO3MOXEH.

WHankatop
noaKmYeHns

2 KHonka Bo3BpaTa Bosspart K npeablayLemy 3KpaHy.

OTobpaxaeT TEXHNYECKNE faHHble

3 CsepfeHus o npoaykTe o npogykTe.

HassaHue npoaykra,
ocyLlecTBAsOWero oomeH
naHHbeiMu ¢ Grundfos GO Remote.

4 HasBaHwue npoaykta

ABapwuiiHble curHanbl
1 npeaynpexaeHus

OTobpaxeHne aBapuiiHbIX
CUrHamnoB 1 nNpeaynpexneHun.

OTobpaxeHune paboyero

6 Grundfos Eye
COCTOSIHUS NMPOAYKTa.

3HaveHune ocHoBHOro OTobpakeHne 3HavYeHns

7
COCTOSAAHUSA OCHOBHOIO COCTOSIHUS.
3HayeHune
OTobpaxkeHne 3Ha4YeHUs
8 [OOMONHUTENbHOro
[OMONHUTENBHOIO COCTOSIHUSA.
COCTOSIHUSA
[MokasbiBaeT Yyepes Kakon
NcTouHuk

9 HDABREHNS MHTepdelic ocyllecTBnsaeTcs
ynp ynpaBfieHne npoayKToOM.

OTobpaxeHne pexnma

10 Pexwum ynpasneHus
ynpaBneHnsi NpoayKTOM.

[NokasaTenb
OTobpaxeHune nokasarens
dakTnyeckoro
11 aKTU4eCcKoro yCTaHOBMEHHOIO
YCTaHOBIEHHOIO
3HayYeHus.
3HaYeHUst
12 Pexum OTobpaxeHne pexnma
akcnnyatauum aKcnnyaTauum.

13 T[okasaTb MeHI0 [ocTyn K ApyruMm MeHH.

14 OcrtaHoB OcTaHoBka paboTbl.

NaHenb UHCTPYMEHTOB

B dpyHKUMM cnpaBku onucaHsbl
MeHto, obnervatowne
nonb30BaTeNbCKOE U3MEHEHME
HaCTpPOeK 1 T.4.

15 CnpaBka

HocTyn k MNacnopTam,
PykoBoacTBam No MOHTaxy u
akcnnyaTtaummn n Kpatkum
pykosoacTBam (Quick Guide).

16 [JokymeHTaums

[Mo3BonseT co3gaBaTb
NoJib30BaTESIbCKME OTHEThI.

17 OTyert

Mo3BonsieT 06HOBUTH npunoxeHue

18 OBhosnenme Grundfos GO Remote.

15

Pycckun (RU)



(N¥) umnoohy

9. BHewWwHUM curHan ycTaHOBJIEHHOro 3Ha4YeHusA

MoAkntoYMB aHaNoOroBbIVi CUrHaN K OAHOMY 13 aHanoroBbIX
BXO/10B, HACTPOEHHbIX Ha PYHKLIMIO BHELLHEro BIUAHUS Ha
YyCTaHOBIIEHHOE 3HaYeHNe, Bbl MOXETE U3MEHSITb hakTuyeckoe
yCTaHOBMEHHOE 3Ha4eHue.

Tun ananorosoro curHana (0,5 - 3,5 B, 0-5 B, 0-10 B, 0-20 mA,
4-20 MA) Heobxoaumo BbiGpaTh npu nomolum Grundfos GO
Remote.

9.1 SkcnnyaTtaumsa ¢ o6paTHOM CBA3bIO NO JaTUYUKY

Mpu Hanu4nn gatynka Hacoc MoxeT pa6OTaTb B pexnmax
ynpaBneHusa, yKa3aHHbIX HUXe!

» [locTosiHHOE AaBreHue;

* [locTosiHHbIV Nepenag OaBNeHUs;

» [locTosiHHas TemnepaTtypa;

» [locTosaHHBIN Nepenag TemnepaTyp;
* [lOCTOSHHbIV pacxopa;

* [lOCTOSHHBIN YPOBEHD;

* [pyroe nocTosiHHOE 3Ha4eHue.

Mpu BEIOOPE 3KCMMyaTaumMm ¢ 06paTHON CBA3LIO MO AATUYNKY
akTM4yeckoe yCTaHOBNIEHHOE 3HAYEHNE MOXHO U3MEHSATb
BHELUHUM CUTHaroM B AuanasoHe OT HUXKHEro 3Ha4yeHus
aunanasoHa U3MepeHus aTynka 40 YCTAaHOBMEHHOro 3Ha4YeHus,
3aaHHOro Ha anekTpogsuratene unv npu nomowm Grundfos GO
Remote. Cm. puc. 30.

dakTnyeckoe YyCTaHOBIIEHHOE 3HavyeHue

“ BepxHee 3HaveHue gnanasoHa
namMepeHua gatdyuka

YcTaHOBMNEHHOE 3HaYeHue,
3ajlaHHOe Ha anekTpoasurartene

DaKTAECKOE npu nomowwm Grundfos GO Remote

yCTaHOBNeHHOe

3Ha4yeHne HwxHee 3HavyeHne guanasoHa

n3MepeHua gatymka

I ™= BHewwHui curnan

N
0.5 3.5B YCTaHOBMEHHOro 3Ha4YeHusa %
0 5B @©
0 108 o
0 20 MA 3
4 20 MA =

Puc. 24 3aBucrmocTb Mexay hakTU4eCcKUM yCTaHOBIEHHBIM
3HAYEHNEM U BHELUHUM CUrHANOM yCTaHOBIEHHOTO
3HauyeHUs Npu aKcnyaTaumum ¢ o6paTHON CBA3bIO NO
Aatunky

Mpumep: Ecnn HUXXHee 3HayYeHne agatymka pasHo 0 6ap,
yCTaHOBMEHHOe 3HayeHne 5 6ap, a BHellHee yCTaHOBNEHHOEe
3HaveHue 70 %, To hakTMYecKkoe yCTaHOBNEHHOE 3HaYeHne
paBHo 0,70 x (5-0) + 0 = 3,5 6ap.

9.2 3kcnnyaTauusa ¢ NOCTOSIHHOW XapaKTepUCTUKOMN

Mpwn BbIGOPE aKcnyaTaLnm ¢ NOCTOAHHON XapakTePUCTUKOM
YCTaHOBJIEHHOE 3Ha4YeHMe MOXHO 3aaTb C BHELUHEro
yCTpOWCTBA B AMana3oHe OT MUHMManbHOM YacTOTbl BpalleHus
[0 YCTaHOBMNEHHOro 3Ha4YeHus1, 3a4aHHOr0 Ha anekTpoABuraTene
unu npu nomown Grundfos GO Remote.

Cwm. puc. 31.

16

%
A

dakTnyeckoe
yCTaHOBfIEHHOE
3HauyeHune -

Ao OOO

4acToThbl BpalweHus

MakcumanbHas yactota
BpalleHuns YCTaHOBNEHHOE
3HayeHune, 3afaHHOe Ha Hacoce
npwv nomowm Grundfos GO Remote

MuHumManbHas YyactoTa
BpalleHus

—‘—'—— BHewHun  curHan

5 358 YCTaHOBMEHHOrO
58 3HaYeHus!
108
20 MA
20 MA

TMO05 5278 3512

Puc. 25 3aBucrmocTb Mexay hakTU4eCKnM yCTaHOBMEHHbIM
3Ha4YeHWEeM 1 BHELIHWM CUrHanoM yCTaHOBMEHHOTO
3Ha4yeHuWs Npu SKCnnyaTaumMm ¢ NOCTOSAHHON
XapaKTepucTUKomn

Mpumep: Ecnu yctaHoBneHHoe 3HayeHne coctasnseT 65 % ot
NMakc., a BHeLHee yCcTaHOBNeHHoe 3HaveHne paBHo 70 %, To
hakTu4eckoe ycTaHOBMNEHHOE 3Ha4YeHne byaeT paBHO

0,70 x (65 - 12) + 12 = 49 %.

10. OnucaHue BbIGPaHHbIX PYHKLUN

10.1 YcTtaHOB. 3Ha4-e

YCTaHOBINEHHOE 3Ha4YEHUE BCEX PEXMMOB YNpaBIieHNst MOXHO
M3MEHUTb B MOAMEHIO Nocrie BbiGopa HYXXHOTo pexuma
yrnpaBneHusi.

10.2 Pexum paboThbl
Bo3amoxHbI criegytoLme pexmmbl paboThbl

HopmanbH.

Hacoc pa60TaeT B COOTBETCTBUU C Bbl6paHHbIM pexmMmom

ynpaBneHus.
OcTaHoB
OcTaHoB Hacoc

MwuH.
Pexum paboTbl

a.

no MUHUMaInbHOW XapakTepuctuke cnenyet

BblOVpaTh B Nepuoabl, Korga Heob6xoaumM MUHUManbHbIV

pacxog,.

Makc.
Pexum paboTbl

No MakcUMarnbHOWM XapakTepucTke creayet

BbI6MpaTb B nepunobl, Korga HeobxoauM MakcuMarbHbI

pacxog.
Takon pabouun

PEXMM, HanpuMep, MOXeT NPUMEHSTLCS ANst

CUCTEM B pexunme npuoputeTa ropayero BOZOCHabXeHus.

PyuyHon

Hacoc pa6oTaeT ¢ 4acToTol BpalleHUsl, yCTaHOBMNEHHOM

BPYUHYIO.

Bce pexumbl paboTbl NPOUnCTPUPOBaHbI Ha puc. 26.

HA

HopmanbH.

HopmanbH.

MwuH.

OcTtaHo

N Makc

TMO06 4024 1515

B

Puc. 26 Pexxvmbl paboThl



10.3 3apgaHue CKOpPOCTU BPYUHYHO

YacToTy BpallieHns Bana Hacoca MOXHO 3aaathb B %.
Mpu BeIOOpPE pexuma akcnnyaTaumm «PyyHon» Hacoc byaet
paboTaTb C 3a4aHHON YacTOTOMN BpaLLEHUS.

10.4 Pexxum ynpasneHus

Bo3moxHbI cneayoLme pexxnumel ynpasneHus:

+ T[locT. gaBneHve (NOCTOAHHOE AaBneHune);

* [locT. Temn-pa (NocTosiHHas Temnepartypay);

» T[locT. nep. AaB. (NOCTOAHHbLIN Nepenaj AaBneHus);

* [locT. nep. TeM. (NOCTOSIHHLIV Nepenag Temneparyp);
+ TlocT. pacxog (MOCTOAHHbBIN pacxoq);

* [locT. ypoBeHb (MOCTOSAHHbIN YPOBEHD);

* [p. nocT. 3Hau. (apyras NoCToAHHasA BENNYNHA);

* KpuB. nocT. xap. (NOCTOSiHHas xapakTepucTumka).

Meped eknoyeHUEM pexuma yrnpassieHust

dosnkeH 6bImb ebicmassieH paboyquli pexum

«HopmarnbH.».

YCTaHOBMNEHHOE 3Ha4YeHVe BCeX PEXMMOB YrpaBneHUst MOXHO
MN3MEHWTb B NOAMEHIO «YCTaAHOB. 3Ha4-e» B NyHKTe «HacTponkun»
nocne BbIGopa HYXHOro pexunma ynpasneHus.

10.4.1 MocTosiHHOe AaBneHue

Hacoc nogaepxvBaeT NOCTOSIHHOE AaBfeHne HarHeTaHus,
He3aBMcuMO oT pacxoga. Cm. puc. 27.

H A

/
TMO5 7901 1613

Puc. 27 lNocTtositHHOEe faBneHne

[ns naHHoro pexuma ynpasneHus TpebyeTcsa BHELHUIA AaTYmuK
[aBreHusi, Kak Moka3aHo B NPUBEAEHHbIX HUXE NpUMepax:

Mpumepbl
*  OfuH BHeLWHWI JaTyvK Nnepenaja AaBneHus.

Puc. 28 lNMocTosiHHOE gaBneHne

10.4.2 NMocTosiHHasA TemnepaTypa

[aHHblii pexxnm ynpasneHus obecneunsaeT NOCTOSHCTBO
TemnepaTypbl. PeXUM NOCTOSIHHON TemnepaTypbl yaobeH ans
NPUMEHEHUSI B CUCTEMAX ropsiyero BOAOCHaGXeHWS;

OH MpeAHa3HayeH Ans ynpaBneHust pacxodoM C Lerbio
noAfepXaHus NoCTOSIHHON TemMnepaTypbl B CUCTEME.

Cwm. puc. 29. Mpu “Cnonb3oBaHWmM 3TOro pexnma yrnpasfeHus B
cucTeme He I0MKHO BbiTh 6anaHCPOBOYHbIX KNanaHoBs.

/
TMO5 7900 1613

Puc. 29 lNocTosiHHasa Temnepartypa

[na paHHoro pexuma ynpasneHusi TpebyeTcst BHELHUIA faTymk
TemnepaTypbl, Kak NOKasaHo B NPUBEAEHHbIX HUXE NpuMepax:

Mpumepsi
*  OaviH BHeLWHWI gaTymk Temnepartypbl.

Puc. 30 lNocTtosiHHasa Temnepartypa

10.4.3 MocToAHHbLIN Nepenaa faBreHus

Hacoc nogaepxvBaeT NOCTOSIHHbIV Nepenaj AaBneHus,
He3aBMCUMO OT pacxoda B cucteme. Cm. puc. 31. laHHbIN pexum
ynpaBneHusi NOAXOANT B OCHOBHOM A1151 CUCTEM C OTHOCUTENBHO
HU3KUMU NOTEPSAMU AaBNEHMS.

H A

/
-~
TMO05 7901 1613

Puc. 31 lNocToaHHbIN Nepenag gaBneHus

[Onsa paHHoro pexumMma ynpasneHusa Tpe6yeTC;| BHELUHUN JaTymK
nepenaga gaBlneHna nnu asa BHeWHUX JaTyUKa OaBleHUA, Kak
NnoKas3aHo B NpMBEeAEHHbIX HUXEe npumMmepax:

Mpumepsbi

* OpuH BHeLWHWI JaTymK nepenaga AaBreHus.

Al

Q
Q

e [lBa BHelWHMX gaTymKka gaBreHus.

Puc. 32 lNocTosiHHbIV Nepenag AaBlieHns
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10.4.4 MNMocTosAAHHLINA Nepenag Temneparyp

Hacoc nogaepxvBaeT NOCTOSIHHBIN Nepenaj TemnepaTtyp B
cucTeme, Ans aToro paboyne xapakTepucTukM Hacoca
perynupyrTcs COoTBETCTBYOLWMUM ob6pa3om. Cm. puc. 33.

H A
\\ /
~
N o/
N, At
N
AN
N\
\ )
\ S
_ \ §
~ \ ~
- \ 8
AN
> Q £

Puc. 33 MNocTosHHBIN Nepenaj TemnepaTtyp

[ina gaHHOro pexuma ynpasneHus TpebyoTcs ABa BHELWHUX
AaTtyvka TemnepaTtypbl UM OAUH BHELWHWIA AaTyYMK nepenaga
TeMMepaTypbl, Kak NokasaHo B NPUBEAEHHbIX HIXE NpUMepax:

Mpumepsbl

. D,Ba BHELWHUX OaTHNKa TemnepaTypbl.

*  OpfWH BHELWHWI AaTyuK nepenaga remneparypbl.

Puc. 34 lNocTosiHHbIN Nepenag Temnepartyp

10.4.5 MocTOAHHbIN pacxoa

Hacoc nogaepxmBaeT NOCTOAHHbIV Ppacxof B cucteme,
He3aBucUMO OT Harnopa. Cm. puc. 35.

H A
- - _
~
~
~
~
N
AN
N\
\
\ ®
| \ =
\ \ ©
P Q <]
Qset E

Puc. 38 lNocTosiHHbIN pacxon

[ns gaHHOro pexunma ynpasrieHusa Tpe6yeT0ﬂ BHELLUHWI AaT4mK
pacxoa, Kak noka3aHo B NpUBEAEHHbIX HUXXe NpumMepax:

Mpumep
»  OpuH BHELWWHWI AaTynk pacxoaa.

Puc. 36 [NocTosiHHbIN pacxon
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10.4.6 MocTOAHHBLIN YPOBEHb

Hacoc nogaepxvBaeT NOCTOSIHHbI yPOBEHb paboyeit XULKOCTH,
He3aBMcuMO oT pacxoga. Cwm. puc. 37.

HF - -

TMO5 7941 1613

Puc. 37 [MoCTOSIHHbIV YPOBEHb

[ns naHHoro pexuma ynpasneHnvs TpebyeTcsa BHELHUIA faTumk
YPOBHS.

Hacoc moxeT perynupoBaTtb ypOBEHb XWAKOCTU B pe3epByape
AByMs cnocobamu:

*  CMOMOLLbI PYHKLMM OMOPOXKHEHUS, KOT4a HAcoC oTkaymBaeT
XUIKOCTb 13 pe3epByapa;

*  CMOMOLLbI (PYHKLMM 3aMOMHEHNS, KOTAa Hacoc 3akaynsaeT
KWAKOCTb B pe3epByap.

Cwm. puc. 38.

Tun OyHKLMM KOHTPONSI YPOBHS 3aBUCUT OT HACTPOMKMN
BCTPOEHHOr0 perynsropa.

Mpumepbl

*  OAuWH BHELHWI AaTUYUK YPOBHS.
— (PYHKLUST ONOPOXKHEHWS.

*  OAWH BHELWHWUI JaTUYVK YPOBHSI.
— (DYHKLMS 3aM0fHEHUS.

Puc. 38 [NocTOsIHHBIN YPOBEHb

10.4.7 [lpyras nocTosiHHasA BefINYMHa
JTiobas gpyrasi BenuumMHa nogaepKMBaeTcs MOCTOSIHHON.

10.4.8 MocTosAAHHasA xapaKkTepucTuka

Hacoc moxeT nepeknioyaTbCsi B pEXMM 3KCNnyaTaumm B
COOTBETCTBUU C MOCTOSAHHOM XapakTEPUCTUKON, T.€. B PEXUM,
aHamnornyHbIV aKCNnyaTauum Heperynmpyemoro Hacoca.

Cwm. puc. 39.

Xenaemas yacToTa BpaleHust MOXeT OblTb 3a4aHa B npoueHTax
OT MakcMMarbHOW YacToThl BpalleHus B AnanasoHe oT 25 go
100 % (110 %).



A
s

TMO05 7957 1713

Puc. 39 lNocTosiHHaa xapaktepucTuka

10.5 AHanoroBble BxoAbl

ﬂOCTyI’IHbIe BXOAbl B 3aBUCUMOCTHU OT beHKLIMOHaJ'IbHOFO mMoayn4,
YCTaHOBJIEHHOIo Ha Hacoce:

FM 200 FM 300
DyHKUUSA (knemma) (cTaHOQapTHbIN (pPacwmpeHHbIN
Mopaynb) MoAaynb)
AHanoroBbili Bxog 1,
[ ] [ ]
knemma (4)
AHanorosbili BXog 2,
° [ ]
knemma (7)

AHanoroBbili Bxog 3,
knemma (14)

[Ina ycTaHOBKM aHanoroBoro BXoAa BbINOMHUTE YKa3aHHbIe HUXe
HaCTPOWKW.

DyHKUMA

AHanorosble BXOAbl MOXHO HaCTpOUTb Ha criegytoLime PyHKUNK:
* HeakTtusHo.

» [Hatuymk obpar. cBs3u.

*  ®yHKUMA BHELLIHEro 3a4aHHOro 3Ha4eHus.

» [Opyras dyHKums.

W3mepsieMbiii napameTp

Bbibepute oanH U3 napameTpos, Hanpumep, napameTp,
n3MepsieMblil B CMCTEME AaTHMKOM, NOAKMIOYEHHbBIM K
hakT4eckomy aHarnoroBomy Bxoay.

EavHnua namepeHus

Nmetowmecs eanHnLbl U3MepeHns:

MapameTp Bo3MmoXxHble eanHULbI
[asneHwne 6ap, M, klMa, dpyHT/KB. AoNM, dyT
Pacxop Hacoca M3y, nic, apad/y, ran/MuH
Tem-pa XungkocTtun °C, °F

[Op. napameTp %

OneKTpUYeckum curHan

Beibepute Tun curvana (0,5 - 3,5 B, 0-5 B, 0-10 B, 0-20 MA unun
4-20 mA).

Onana3soH gaTuvkKa, MUH. 3Hau.

YCTaHOBMTE MUH. 3Ha4YeHWe NOAKMIOYEHHOro AaTYmMKa.
InanasoH gaTtumka, Makc. 3Hau.

YcTaHOBWTE Makc. 3HaYyeHne NoAKIOYEHHOIO AaTHMKa.

10.6 Bxoabl Pt100/1000

,ElOCTyI'IHbIe BXO4bl B 3aBUCUMOCTU OT beHKLI,I/lOHaJ'IbHOFO mMmoayns,
YCTaHOBIIEHHOro Ha Hacoce:

FM 200 FM 300
DyHKUUSA (knemma) (cTaHOapTHLIN (pPacwmpeHHbIN
Mopaynb) MoAaynb)

Bxog 1 Pt100/1000,

knemma (17 n 18) ) ¢

Bxog 2 Pt100/1000,
knemma (18 n 19)

DyHKLUUSA

Bxoabl Pt100/1000 MoXHO HacTpouTb Ha criegytolime yHKLUK:
* HeakTuBHO.

» [Jatuyuk obpart. cBA3w.

*  ®yHKUMA BHELIHEro 3a4aHHOro 3Ha4YeHUs.

* [pyras dpyHKums.

U3mepsieMbi napameTp

Bbibepute oavH 13 napameTpoB, Hanpumep, napameTp,
n3mepsiemMbll B cUCTEME.

10.7 UndppoBblie Bxoabl

D,OCTyI'IHbIe BXO4bl B 3aBUCUMOCTHN OT (byHKLl,VIOHaJ'IbHOI’O mMoAayn4,
YCTaHOBJ1IEHHOIo Ha Hacoce:

FM 200 FM 300
DyHKUUSA (kKnemma) (cTaHOQapTHbIA (pPaclIMPEHHbIN
MoAaynb) MoAaynb)

Lindpposon Bxoa 1,
knemma («Lndposoi - °
BxoA 1, 3agathb...») (2 n 6)

Lincbposoii Bxoa 2,
knemma («Lndposon - °
BX0p 2, 3agatb...») (1 n 9)

[lns ycTaHOBKM LMdPOBOro BXoAa BbIMOHUTE yKa3aHHbIe Huxe
HaCTPOMKW.

DyHKUMUA
Bbibepute ogHy 13 cnegyowmnx yHKLNU:

* HeaktusHo
Mpwu BbIGOpE PyHKLMN «HeaKTMBHO» BXOA He BbINOMHAET
HUKaKNX OYHKLUWNA.

* BHelwHWIn ocTaHoB
Ecnwn Bxop oeakTuBMpoBaH (pa3oMKHyTasi Lenb), Hacoc
OCTaHOBMUTCS.

*  MuH. (MUH. YyacToTa BpaLleHus)
Ecnwn Bxog akTnBMpoBaH, Hacoc byaeTt paboTaTb ¢
MWHMMarbHON YCTAaHOBIIEHHON YacTOTON BPaLleHNs.

* Makc. (Makc. yacToTa BpaLleHus)
Ecnwn Bxog akTnBMpoBaH, Hacoc byaeTt paboTaTb C
MaKCUMarnbHOW YCTaHOBMEHHOW YacTOTOW BpaLLeHUs.

* BHewHsAa HeucnpaBHOCTb
Ecnu Bxoa akTMBMpoBaH, byaeT 3anyLueH Taimep.
Hacoc oTkntovaeTcsa n NosSBNSETCa MHAVKaLUMA CUrHana
HencrnpaBHOCTM, €CNY BXOA akTMBUPOBaH bonblue 5 cekyHA.

» Cb6poc aBapuu
Ecnu Bxop akTuBmpoBaH, npon3onaet copoc BO3MOXHOM
aBapUNHOWN MHAMKAL K.

» Cyxon xoa
Ecnu BbibpaHa ata dyHKUMS, MOryT ObiTb OOHapyKeHbl
OTCYTCTBWE AaBMNEHUst Ha BXOAe Wi HexBaTka BOAbI.
B cnyyae obHapyxeHus He[oCTaTOYHOro AaBMEHNA Ha BXoAe
UINN HEXBATKM BOAbI (CYyXOMN X04) HACOC OCTaHOBUTCH.
Hacoc He moxeT 6bITb NepesanyLueH, Noka BXoa He
aKTMBMPOBaH.
[nsa aToro Heo6xoAMMbI AONOMHUTENBHbBIE MPUHAANEXHOCTH,
Takue Kak:
— pene AaBrneHuns, yCTaHOBNEHHOE Ha BCaChIBaOLWEM

TpybonpoBoae Hacoca

— MONNaBKOBbIN BbIKMNOYATENb, YCTAHOBMEHHbIN B
BOA03abopHOM pe3epByape.
¢ HakonneHHbI pacxog
B cnyyae BbiGopa AaHHON YHKLMM MOXHO 3adMKCMpoBaTh
HakoMnneHHbIN pacxoA. 3aech TpebyeTcsa ncnonb3oBaHve
pacxofomMepa, KOTOpbI OTNPaBUT CUrHan obpaTHoW CBA3M B
BMAE UMMynbca 3a onpefeneHHoe KONMYecTBO BOAbI.

* 3ap. ycT. 3Hay-e, ynucno 1 («3apaHee ycTaHOBMEHHOE
3HayeHne) (MPUMEHSIeTCS TONBKO K LMdpOBOMY BXOAY 2).
Ecnu undpoBbie Bxoabl HACTpanBalTCs Ha 3apaHee
yCTaHOBINEHHOE 3HaYeHne, Hacoc byaeTt paboTtaTb cornacHo
YyCTaHOBNEHHOMY 3HAY€HMWI0 Ha OCHOBE KOMBMHaL UK
aKTMBMPOBAHHbIX LIMGPOBbIX BXOAOB.
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MpuopuTeT BbIGPaHHBIX (PYHKLMIA MO OTHOLLEHWIO APYT K APYTY
cM. B pasgene 12. [lpuopumem Hacmpoek. KomaHga octaHoBa
BCerga umeeT HambonbLINIA NPUOPUTET.

3apgepxka cpabaTbiBaHUA

BbibpaTb 3agepxky cpabatbiBaHus (T1).

370 Bpemsa Mexay LMdpoBbIM CUTHANom n cpabaTeiBaHuem
onpeaeneHHon PyHKUNN.

[wnanasoH: ot 0 go 6 000 cekyHA.

Pexum 3agepxku Tanmepa

BbibpaTth pexum 3agepxku Taimepa. Cm. puc. 40.
* He aktnBHO

* AKTUBHO C npepbiBaHNeEM (pexum A)

* AxTuBHO 6€e3 npepbiBaHus (pexum B)

*  AKTUBHO C BbinonHeHnem (pexum C)

Bbi6paTb agnutenbHocTb (T2).

370 BpeMms, KOTOPOe BMECTE C PEXMMOM onpeaenseT HacKoNbKo
[onro BelibpaHHasa yHKUuio byaeT akTUBHA.

[wnanasoH: ot 0 go 15 000 cekyHA.

10.8 LUndpoBblie Bxoabl/BbIxoabl

,U,OCTyI'IHbIe BXO/bl/BbIXObl B 3aBUCMMOCTU OT beHKLlMOHaJ'IbHOFO
Moaynsa, yCTaHOBJ1IEHHOIo Ha Hacoce:

FM 200 FM 300
DyHKUUA (KNnemma) (cTaHQapTHLIA (paclUpPeHHbIN
MoAaynb) Moaynb)

Lindpposon Bxoa/Bbixog 3,
knemma («Lucposoi ° °
BxoA/Bbixoa») (10 u 6)

Lincdppoeoit Bxoa/Bebixon 4,
knemma (Lindposoi - °
BxoAa/sbixoA) (11 n 18)

[na ycTaHoBKM UM POBOro BXoAa/BbIXoAa BbINOMNHUTE
yKa3aHHbIe HKE HaCTPOWKM.

Pexum

Lincbpoeon Bxoa/Bbixon 3 1 4 MOXHO HACTPOUTL Tak, YTOObI OH
dYHKLMOHUPOBAnN Kak unugpoBon BXOA Nv LMMPOBON BbIXOA.

*  Lundposon Bxoa

» Lincposon BbIxoA.

DyHKUMA

Lincbposow Bxoa/Bbixod 3 1 4 MOXHO HAaCTPOUTL Ha cneayoLine
PYyHKLMK:

Bo3moxHble cpyHKLMK, undpoBon Bxoa/Bbixoa 3

DyHKLUSA, ecnn Bxof DyHKUUS, eCNN BbIXO,

* HeakTuBHO * HeakTmBHO

* BHewHwun octaHoB * [oTOBHOCTB
* MuH. * ABapwus

» Makc. » PaboTta
* BHelwwHsAs HencnpaBHOCTb
» C6poc aBapumn

» Cyxon xog

* HakonneHHbIN pacxon

* 3ap. ycT. 3Hay-e, yucno 2

* Hacoc paboraet

* MNpeapynpexaeHne
 Mpegen 1 npeBbilweH
* MNpeaen 2 npeBbiWweH

Bo3moxHble hyHKLMUK, undpoBom Bxoa/Bbixon 4

DyHKLUS, ecnin BXxo ®DyHKUUS, eCNn BbIXo,

* HeakTuBHO * HeakTmBHO

* BHewHun octaHoB * [oTOBHOCTB
* MuH. * ABapus

» Makc. » PaboTta
* BHelwwHsAs HeucnpaBHOCTb
» C6poc aBapumn

» Cyxon xoq

* HakonneHHbIN pacxon

* 3ap. ycT. 3Hay-e, yncno 3

* Hacoc pabotaet

* MNpeapynpexaeHune
 Mpegen 1 npeBbilweH
* MNpepen 2 npeBbiWweH

20

3apepxka cpabaTbiBaHUA (TONBKO ANA BXoAa)
Bei6paTtb 3agepxky cpabaTbiBaHus (T1).

9710 Bpems Mexay LmdpoBbIM CUrHanom u cpabaTbiBaHnem
onpeaeneHHonm PyHKUUN.

Inana3zoH: ot 0 o 6 000 cekyHA.

Pexum 3apgepxku Tanmepa (TonbKo AnA Bxoaa)
BbibpaTth pexum 3agepxku Tanmepa. Cm. puc. 40.
* He aktnBHO

* AKTUBHO C npepbiBaHneM (pexum A)

» AkTuBHO 6€3 npepbiBaHus (pexum B)

* AKTUBHO C BbInofiHeHnem (pexum C)

Bei6patb anutensHocTtb (T2).

3T0 Bpems, KOTOPOe BMECTE C PEXMMOM OnpeaenseT HackoNbkKo
nonro BelbpaHHas dyHKUMIo ByaeT akTUBHA.

HunanasoH: o1 0 go 15 000 cekyHA.
T-Bxon >T1+ T2 T-Bxoa <T1+ T2

oo o

LUndposont o4 0% o% o
BXO[, |
T-Bx04 | | -onp,l
DyHKLMS, | _ | | H
pexum A | = |
T T2 T
| | | |
PyHKu, | ] ! B I
exum B e ] [ ——] oy
P TR ™™ T2 3
| | | | 2
(]
Oywcuns, | — I T
exum C Rl e > > 2
P T T2 LT, T2 =

Puc. 40 dyHKLMA 3a4epKKM Taimepa LMdpoBbIX BXOL0B

10.9 PenetHble Bbixoabl

FM 200 FM 300
DyHKLUMA (Knemma) (cTaHpapTHLIN (pacwmpeHHbIN
Moaynb) Mopaynb)
PenewiHbin BeixoAa 1 o o
(NC, C1, NO)
PeneliHbin Bbixoa 2 o o
(NC, C2, NO)

Hacoc BknovaeT ABa pere curHanusauum ¢
GecnoTeHUnanbHbIMU KOHTaKTaMu.

Pene curHannsaunm MoXHO HaCTPOUTb Taknm 06pasom, 4Tobbl
OHW BKITIOYANNCh B OAHON U3 NPUBEAEHHbIX HUXE CUTYaLniA:

* [oToBHOCTb

» Pab6ota

* ABapwus

» [pepynpexpeHune

» [lpepen 1 npeBbilweH

* T[lpegen 2 npeBbiweH

* Hacoc pabotaet

* YnpaBreHue BHeL. BEHT.
* HeakTuBHoO.

10.10 AHanoroBbI¥ BbIXoz4

,D,OCTyI'IHOCTb NN HegOoCTYNHOCTb aHarioroBoro Bbixoga 3aBUCUT
oT beHKLI,I/lOHaJ'IbHOFO Moaynd, yCTaHOBJIEHHOrO B Hacoce:

FM 200 FM 300
DyHKLUMA (Knemma) (cTaHpapTHLIN (pacwmpeHHbIN

MoAaynb) MoAaynb)
AHanoroBbI BbIXOA, - °

[lna ycTaHOBKM aHanoroBoro BbIXOAA BbIMOMHNTE yKa3aHHble
HWXXe HaCTPOWKN.

BbixogHow curHan

« 0-10B
« 0-20 MA
o 4-20 MA.



DyHKLMA aHaNoroBoro Bbixoaa
+  dakTnyeckas ckopocTb

+  ®dakTnyeckoe 3HayeHue

* WrtoroBoe ycT-e 3Hau.

* Harpyska gBur.

e Tok aBwur.

» [lpepen 1 npeBbileH

* [lpepen 2 npeBbilWeH

* Pacxoa.

10.11 HacTpouku perynsatopa

B Hacocax nmetoTcs 3aBoAcKME HAaCTPOWKM MO yMOYaHWIo Ans
KoaddpuLmneHTa ycuneHus (Kp) 1 BpemeHu uHTerpmposaHus (T).

Tem He MeHee, ecnu 3aBojckasi HacTporka He obecneynBaeT
onTUMarbHbIX NapaMeTpoB, KOAMPULNEHT YCUNEHUS N BPEMS
WUHTErPUPOBAHUSI MOXHO U3MEHUTL!

*  KoahduumeHT ycunenuns (Kp) MOXHO 3agaTb B AnanasoHe oT
0,1 no 20.

* Bpems nHterpuposarus (T,) MOXHO 3aaaTh B AManasoHe oT
0,1 no 3600 c.

Ecnu BbibpaHo 3HaueHue 3600 c, perynsatop 6yaeT paboTtaTb B
pexunme P.

Kpome Toro, perynstop MoXHo HacTpouTb Ans paboTbl B pexvume

C 06paTHOM 3aBUCUMOCTbLI. DTO 3HAYMT, YTO NPY NMOBLILLEHUN
YCTaHOBIIEHHOIO 3Ha4YeHNsa YacToTa BpalleHns Hacoca
CHuxaeTcd. B cnyyae pexvma obpaTHOro perynMpoBaHus
K03 puumneHT yecuneHus (Kp) gomkeH yctTaHaBNnBaTbCs B
nnanasoHe ot -0,1 go -20.

YkaszaHusa no HacTtpouike MU-perynaTopa

B npvBefeHHbIX HWxe Tabnuuax nokasaHbl pekoMeHayeMble
HacTpoViKu perynaTopa:

PerynupoBaHue nepenaga

OaBneHus KP T
0,5 0,5

L1<5m:0,5

0,5 L1>5m: 3

L1>10m: 5

L1 = PaccTosiHne mexay Hacocom v JaTyuKoM B [M].

K
PerynupoBka P T
TemnepaTypbl Cucrtema Cucrema i
oTtonneHua" oxnaxageHusa?
ti 0,5 -0,5 10 + 512
<=2,
D
t 0,5 -0,5 30 +5L2

B cucteMax oTONneHusi Npu pocTe Npov3BOAUTENBHOCTM
Hacoca yBenMuMBaeTcsa TemnepaTtypa Ha faTyvke.

2 B cuctemMax oxnaxaeHusi npy pocte Npou3BoANTENbHOCTH
Hacoca CHUXKaeTCcs Temnepartypa Ha AaTyuke.

L2 = PaccTosiHue B [M] Mexay TeNNOOGMEHHNKOM M JaTHUKOM.

PerynupoBaHue nepenaga K T
AaBreHus P i

-0,5 10 +5L2

L2 = PaccTosiHue B [M] Mexay TENNOOBMEHHUKOM M JAaTHUKOM.

PerynupoBaHue pacxoga Kp T,

45_@ 0.5 0.5

PerynupoBaHue no

K T,

NOCTOAAHHOMY AaBJlieHUo P !
0,5 0,5

0,1 0,5

K T

P i
-2,5 100
2,5 100

O6ume amnupuyeckme npasuna

Ecnu perynatop pearnpyeT cnuwkom MeaneHHo, cnegyet
yBENUYUTb Kp.

Ecnu perynatop HeycToM4MB Unu B HeM BO3HUKaIOT konebaHus,
cnefyeT Aemn@upoBaThb CUCTEMY MOHWKEHNeM K 1unu
yBenuueHvem T.

10.12 Pa6ouun guanasoH
3apanTte pabouni gnanasoH cnegyowmum obpasom:

* YCTaHOBWTE MUHMMATIbHYHO YacTOTY BpaLLeHWsl B Npeaenax ot
(hVKCUPOBaHHON MUHUMATIbHOM YacTOThl BpaLLEHNS [0
MaKCVMasibHOW YacToTbl BpaLLeHWs!, 3a4aBaeMoli Nofb30BaTeNem.

* YcTaHOBMTE MakcUMarbHYI YacToTy BpalleHus B npeenax
OT MVHUMAaIbHOWM YacTOThl BpalleHusl, 3aaBaemoi
nonb3oBaTenem, 4o PUKCUPOBAHHOWN MaKCUMaIbHOW YacToThI
BpalleHus.

[OunanasoH Mexgy MUHUMarnbHON U MakCUMarbHOW YacTOTON
BpallleHus, 3aJaBaemoli nonb3oBaTenem, byaeT ssBNATbCA
pabounm gnanasoHom. Cm. puc. 40.

lpu 4yacmome epauwjeHust Huxe 25 % Ha
ynsomHeHuu 8asia Mo)em 803HUKHYMb
mpeHue.
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100 % (110 %)
Y77 MakcumanbHas yactota
BpaLeHus (pukcupoBaHHas)
67 % MakcumanbHas YacTtoTa
; | BpalleHusl, 3agaBaemas
nonb3oBartenem

Pa6ounin gnanasoH

i MuHMManbHas YyactoTa
24 % | BpalleHusl, 3agaBaemas

ﬁ// nonb3oBaTenem
12 % % MuHuMmanbHas YactoTta

0% L BpaleHus (dhukcupoBaHHas)

TMO00 6785 5095

Puc. 41 MNpumep MUHMMAnNbHBLIX U MakCMMarbHbIX yCTAHOBOK

10.13 BnusiHne Ha ycTaHOBNEHHOE 3Ha4YeHue

10.13.1 BHewHee perynupoBaH/We yCTaHOBIIEHHOrO 3Ha4€HUsA

Bo3MOXHO perynupoBaTb YCTAaHOBIIEHHOE 3HAYEHNE C NOMOLLbIO
BHELLHEero curHana yepes oauH U3 aHanoroBbiX BXOAOB UNu, Npwu
yCTaHOBKE pacluMpeHHOro yHKLUMOHaNbHOro Moayns, - Yepes
oAavH 13 Bxogos Pt100/1000.

lNeped akmueayuel pyHKyuu mpebyemcs

ycmaHoeumb 0OUH U3 aHal0208bIX 8x0008 usu
exodoe Pt100/1000 e no3uyuro «dyHKYUs

6HeWwHea0 ycmaHoO8J/1eHHO20 3Ha4YeHUusi».

Ecnun 6onee ogHoro BxoAa HacTPOeHo Ha napameTp
«PerynvpoBaHune yCTaHOBNEHHOIO 3HavYeHna» PYyHKLUUS BbibepeT
aHanoroBbIfi BXOA C HAUMEHbLLMM HOMEPOM, Hanpumep,
«AHanoroBbI BXOA 2», U NPOUrHOpuUpyeT Apyrne BXoabl,
Hanpumep, «AHanoroBbi Bxog 3» unu «Bxog 1 Pt100/1000».

Mpumep
Cwm. puc. 42.

Ecnu HuxHee 3HayeHne gatumka paBHo 0 6ap, ycTaHOBNEHHOE
3HayeHue 2 6ap, a BHelLHee ycTaHOBMNEHHOe 3HayYeHune 60 %, To
dakTMyeckoe ycTaHOBNEHHOe 3HaveHne pasHo 0,60 x (2 - 0) + 0
=1,2 6ap.
dakTnyeckoe yCTaHOBNEHHOE 3Ha4YeHne = PakTUYeCKUn BXOAHOM
curHan x (yCTaHOBIEHHOE 3HayeHne - HUXHee 3HayeHue) +
HVXXHEee 3HayveHune.

[bar]

BepxHee |
3Ha4yeHve + BnusiHue Ha yctaHoBn. 3Hay-e [%]

YcTaHoBneHHoe
3HayeHve T 2 100

dakTnyeckoe
yCTaHOBNEHHOEe
3HavyeHve

12 < ----

HwxHee | 0 } —

3HayeHue dakTnyeckui BHewHni

0 BXOZHOM 100 curHan
curHan yCTaHOBIEHHOTO

3HaveHus [%]

TMO05 6279 4612

Puc. 42 lNpumep HaCcTpPONKN perynnpoBaHus yCTaHOBNEHHOIO
3HayeHus

Tunbl perynmpoBaHUsl yCTAaHOBIEHHOIO 3Ha4YeHUs
* HeakTtuBHO

* JlnHerHasa dyHKLMSA

* JlnHenHo c ocTaHOBOM

* JINHENHO C MUH.

» OGpaTtHas yHKLMSA

» O6paTHo C 0CTaHOBOM

* QO6paTHO C MUH.

e Tabnuua BNuaHus

* Tabnuua BrusiH. C OCTaH. y MUH.
* Tabnuua BfMsH. C OCTaH. y Makc.
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Monb3oBaTtenb MOXeT BbIGpaTh crneaytoLime yHKLNK:

* HeaktusHo
[Mpu ycTaHoBke DyHKUUM «HeakTUBHO» yCTaHOBMNEHHOE
3Ha4yeHve He OyaeT 3aBUCETb HM OT Kakow BHELLUHEN yHKLMN.

*  JlnHenHas yHKUNSA
Mpw perynnpoBaHum ycTaHOBIIEHHOE 3HaYeHNe MeHseTCs
nuHewnHo, ot 0 go 100 %. Cm. puc. 43.

Brnvanune Ha yctaHoBn. 3Hay-e [%]

I
I
I
|
I
I
I
|
I
I
I
|
I
I
I
%
20 40 60 80 100 BHewHwun

™
g
— o
- g
v
BxoA [%] %
Puc. 43 JluHenHasa dyHKUNSA
¢ «JIMHEWNHO C OCTAHOBOM» U «JIMHENHO C MUH.»
— JlnHenHo ¢ ocTaHOBOM
Ecnu BxogHow curHan sapbupyetcs ot 20 go 100 %,
YyCTaHOBINEHHOE 3HAYEHNE MEHSIETCS NPY TaKOM BIUSIHUN
JNIMHENHO.
Ecnun BxogHon curHan Huxe 10 %, Hacoc NepeknioYnTCs B
pexum «OctaHoB».
Ecnu BxogHoW curHan nosbiaeTtcs Bbiwe 15 %, onAaTb
BKNtoYaeTcst paboyunii pexxum «HopmManbsH.».
Cwm. puc. 44.
— JINHENHO C MUH.
Ecnu BxogHow curHan sapbupyetcsa ot 20 go 100 %,
yCTaHOBIEHHOE 3HAaYeHNe MeHsIeTCS NPy TakoM BIUSIHUN
TNUHENHO.
Ecnun BxogHon curHan Huxe 10 %, Hacoc NepekniovnTecs B
pexum «MuH.».
Ecnu BxoaHoW curHan nosbilaeTtcs Bbiwe 15 %, onAaTb
BKIOYaeTcs paboyunin pexxum «HopmarnbH.».
Cwm. puc. 44.
Bnusinue Ha yctaHoBn. 3Hay-e [%]
i
100 ‘
I
I
|
I
I
I
|
I
I
I
|
I
I
i
0 T % -
I 20 40 60 80 100 BHewHwnin
i i Bxof [%]
Hopmaan.i . S
Y s
Bk B
MuH. nnu + - 9
OcTtaHos Z

Puc. 44 «JInHenHo ¢ 0CTaHOBOM» U «JIMHENHO C MUH.»

» O6paTHas dyHKUMSA
Mpu perynupoBaHun ycTaHOBMNEHHOE 3HAYeHNEe MeHseTcs
obpaTtHo nponopuuoHanbHo - o1 0 go 100 %. Cm. puc. 45.



Bnusinue Ha yctaHoBn. 3Hay-e [%]

100

N

g

-— 3

0 x x w w T = S
20 40 60 80 100 BHewHwun 0

BxoA [%] g

Puc. 45 O6paTHas dyHKUnS

«ObpaTHo ¢ ocTaHOBOM» 1 «O6paTHO C MUH.»

— O6paTtHO C OCTaHOBOM
Ecnu BxogHon curHan sapbupyetcs ot 0 go 80 %,
yCTaHOBMNEHHOE 3HaYeHNEe MEHSIETCS NPY TaKOM BIIUSHUN
obpaTHO NpoNoOpLMOHanbHO.
Ecnu BxogHon curHan Bbiwe 90 %, Hacoc nepekntoynTcs B
pabounii pexxum «OcTaHOBY.
Ecnu BxogHow curHan nagaet Huxke 85 %, onsaTb
BKItoMaeTcst pabouunii pexum «HopmMarnbH.».
Cwm. puc. 46.

— O6paTHO C MUH.
Ecnu BxogHom curHan Bapbupyetcs ot 0 go 80 %,
YCTaHOBEHHOE 3HAYeHMEe MEHSIETCS NPY TakoM BIUSIHAN
obpaTHO NponopLMOHanbHO.
Ecnu BxogHow curHan Bbiwe 90 %, Hacoc nepeknoYmTcs B
pabounii pexum «MuH.».
Ecnu BxogHou curHan nagaet Huxke 85 %, onaTb BKkNtoYaeTcs
pabounii pexxum «HopmarnbeH.». Cm. puc. 46.

BnusHue Ha yctaHoBn. 3Hay-e [%)]

100
|
0 | ==
100 BHewHwun
| | Bxop [%]
I I
HopmaribH. i i g
PA| 2
MuH. nnm | ) - o
OcTaHoB ‘ ‘ %

Puc. 46 «O6paTtHo c ocTaHOBOM» U «OBGpaTHO C MUH.»

Tabnuua BNuaHNA

YCTaHOBMNEHHOE 3HAYEHNE 3aBUCUT OT XapaKTepPUCTUYECKOM
KPWBOW, BbINMOMHEHHOW U3 ABYX-BOCbMU TOYEK.

Mexay ToukaMu NpoxoauT Npamas NMHNUSA, a 40 NePBO TOYKN
1 nocne nocrnegHern TOYKK - TOPU3oHTasnbHas NHUS.

BnvsHue Ha ycTaHoBn. 3Hay-e [%]

—_—
—

|

I

I

I

|

I

I

I

|

I

I

I

I %
80 100 BHewHun
BxopA [%]

TMO5 6284 4612

Puc. 47 Tabnuua BnusHus

Tabnvua BNusiH. C OCTaH. Y MUH.

YCTaHOBNEHHOE 3Ha4YeHNe 3aBUCUT OT XapakTepucTuyYeckon
KPVBOW, BbIMOMHEHHOW N3 ABYX-BOCbMU TOYEK.

Mexay TouKamMun NpoXoAuT NpsiMasi IMHUS, a [0 NEPBON TOYKK
1 nocre nocrneaHemn To4KM - FOpU3oHTarnbHas NUHUS.

Ecnun BxogHon curHan Huxe 10 %, Hacoc nepeknioYmTes B
pexum «OcTaHoBY.

Ecnu BxogHowm curHan nosblwaeTcs Boiwe 15 %, onsatb
BKItovyaeTcst pabounii pexxum «HopmMarnbH.».

Cwm. puc. 48.

Bnusinue Ha yctaHoBn. 3Hay-e [%]

100 T-——-=-—==—"""-"-"--------—-----— ;
I
|
I
I
I
|
I
I
I
|
I
I
|
0 w w w w % -
| 20 40 60 80 100 BHewHwii
I
! i Bxon [%] o
HopmarbH. | ! @
1 ] ©
b A E
©
MuH. vom |y | ! o
o
OctaHoB — ‘ - =

Puc. 48 Tabnuua BRMsH. C OCTaH. Y MUH.

Tabnuua BNMsSH. C OCTaH. y Makc.

YCcTaHOBNEHHOE 3Ha4YeHVe 3aBNUCUT OT XapakTepucTuyeckon
KPVIBOW, BbINMOMHEHHOW N3 ABYX-BOCbMU TOYEK.

Mexay Toukammn NpoxXoauT NpsiMasi IMHUSA, a [0 NEPBON TOUKU
1 nocre nocrneaHen To4KM - FOpU3oHTarbHas NUHUS.

Ecnun BxogHon curHan Beiwe 90 %, Hacoc nepeknioynTcs B
pabounii pexum «MuH.».

Ecnu BxogHow curHan nagaet Huxke 85 %, onaTb BKAOYaeTcs
pabounii pexxum «HopmarnbH.».

Cwm. puc. 49.

BnusaHune Ha yctaHoBn. 3Hay-e [%]

A
100 === ---"""""-----oooooooo K
I
|
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0 T T T T % -
20 40 60 80 100 BHewHui
i i Bxog [%]
I I N
1 1 ps
HopmarH ; ! ¢
e g
I I N
l v l ©
MuH. nnn ! ! 3
OcTtaHoB Z

Puc. 49 Tabnuua BnuvsiH. C OCTaH. y Makc.
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10.13.2 3apaHee yCTaHOBJEHHbIE 3HaY-Al

KomBuHupys BXOAHbIE curHanbl Ha LndpoBbIX Bxodax 2, 3 n 4
(kak NnokasaHo B Tabnumue HUXe), MOXHO 3aaTb U akTMBMPOBATb
CeMb YCTAHOBNEHHbIX 3HAYEHUI.

LncpoBbie Bxoabl
YcTaHoB. 3Ha4-e

3 4

HopmanbHoe ycTaHOBMeHHOe
3HayeHne

o (N

3apaHee ycTaHoB/. 3Hay-€e 1

3apaHee ycTaHOB/. 3Hay-€ 2

3apaHee yCcTaHOB/M. 3Ha4-e 3

3apaHee yCcTaHOB/M. 3Hay-€ 4

3apaHee YyCTaHOBI. 3Ha4-e 5

3apaHee yCcTaHOB/M. 3Ha4-€ 6

al o] -l o -l o -
|2l Oo|lOo| -0 ©
alalalalol oo

3apaHee YyCTaHOBI. 3Ha4-e 7

10.14 ®yHKUUM KOHTPONA

10.14.1 ®yHKUMA NpeBbIlIeHNE Npeaenos

C NomMoLLbH0 AaHHOW (OYHKLMM MOXHO KOHTPOMNMPOBaTh
YCTaHOBIIEHHbIE NMPeaesibl aHarNoroBbIX 3Ha4YEHNUN.

Kaxablv npegen moxeT ObITb 3af@H kak MakcumarnbHoe nnu
MVHMManbHOe 3HayeHue. [ns kaxaoro KOHTpONnpyemoro
3HayeHnst HeobxoaMMOo onpenennTb ypoBeHb NoABIIEHUA
npegynpexaneHna n ypoBeHb aBapuUNHOro curHana.

[aHHas dyHKLUS NO3BONAET OQHOBPEMEHHO KOHTPONMPOBaTL ABE
pasnnyHbIX TOYKM B HACOCHOW cucteme. Hanpumep, faBneHne B
Toyke BoAopa3bopa v AaBneHne HarHeTaHus Hacoca.

Ecnn naBneHue npesbilaeT npeaenbHoe 3HaveHne
npegynpexaeHuns, NosiBNsSeTca npeaynpexaatoLwwmin curHan.
Ecnu gaBnexne npesblllaeT NnpeAenbHoe 3HaYeHe Ans
aBapuIHOro curHana, Hacockl OCTaHaBNMBAIOTCS.

MoXHO ycTaHOBUTbL 3aA4epPXKKy N0 BPEMEHN MeXAYy MOMEHTOM
06HapyXeHUsi NpeBbILLIEHNSA NPeAenbHOro 3Ha4YeHus 1
BKIIOYEHMEM NpeaynpexaatoLLero unv aBapuinHoro curHana.
MoxHO ycTaHOBUTb 3a4epxKy cOpoca npeaynpexgatoLero unm
aBapwuiHoOro curHana.

MpenynpexaeHne MoxeT 6bITb COPOLLEHO aBTOMaTUYECKUN NN
BPYYHYIO.

MOoXHO yCcTaHOBUTb aBTOMaTUYECKUI U PYYHOW nepesanyck
CUCTeMbl MOCIe aBapum unm pyyHom cbpoc aBapumnHoOro curHana.
Mepesanyck MOXeT BbIMOMHATLCA C YCTAHOBNEHHOW 3a4,ePXXKON.

MO>HO Takxe HaCTPOUTb OTCPOUKY Mycka, YTOBbl ycTaHOBKa
[OCTUIa YyCTOWYMBOrO COCTOSIHWUSA A0 aKTUBaLMM PyHKLNN.

10.15 LiqTec (dbyHKums LiqTec)

LigTec

BapuaHT ucnonHeHus Hacoca (yHKums LigTec)

CME -

CRE, CRIE, CRNE, CRTE, MTRE °

Ha aTom akpaHe BknovaeTcsa dyHKUMSA AaTymkos LigTec.
Oatyuk LigTec 3awmiaeTt Hacoc oT paboTbl Ha CyxoM xoay.

[ina npaBuneHon paboTbl yHKLUMKM TpebyeTcst NOAKMYeHne K
Hacocy gaT4umka LigTec.

Ecnu pyHKkums LigTec BknoYeHa, TO OHa OCTaHOBUT Hacoc npu
paboTe Ha cyxom xoay. [Nocne ocTaHOBKM n3-3a paboTbl HA
CyxoM xofy TpebyeTcsi py4Hoi nepesanyck Hacoca.
3agepxka npu o6HapyXeHUn cyxoro xoaa

MOXHO yCTaHOBUTb PEXUM 3aepPKKM AN TOro, YTobbl Hacoc
3anycTuncs oo Toro kak dpyHkuus LigTec ero octaHoBUT npu
obOHapyXeHun cyxoro xoaa.

[unanasoH: oT 0 go 254 cekyHa.

3aBofcKue HacTPOWKHM
Cwm. pasgen 26. 3agodckue HacmpoUKu.
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10.16 dyHKUMA ocTaHOBa (PYHKLMUA OCTaHOBA Npu
HU3KOM pacxoge)

MoxHo YCTaHOBUTb (byHKLI,VI}O OCTaHOBa Npun HU3KOM pacxone
Ana cnegyrwmnx 3HaYeHwui:

* He akTuBHo;

*  OHeproahHeKkTUBHLIN peXnMm;

*  Kom@opTHbIN pexnm;

» [lonb3oBaTtenbckuii pexxum (HactpanBaembli pabounii pexum).

Ecnu hyHKLMA OCTaHOBA aKTUBHA, TO BbINOSTHAETCSA KOHTPOIb
pacxopa. Korga pacxofd nafaeT HKe YCTaHOBIIEHHOrO
MWUHMMAaIbHOrO 3Ha4YeHns (Q,,, . ), TO Hacoc nepexoauT ot
HenpepbIBHON PaboThl C NOCTOAHHLIM AABNEHNEM B PEXUM
ctapT/cTon.

[MpenmyLllecTBa yHKLMN OCTAaHOBA NPU HA3KOM pPacxXoAe:

* OTCYTCTBYET HexenaTenbHbIi NoA0rpeB nepekaymBaemon
XKNOKOCTH;

* CHWXaeTcs M3HOC yNMOTHEeHWI Bana;
* yMeHbluaeTcs paboymn wym.
HepocTtaTkn dyHKLMM OCTaHOBa NPK HU3KOM pacxoge:

* [JaBneHue Ha BbIXxOAe He Bcerga NoCTOsIHHO U konebneTcs
Mexay sHa4eHuaMun gaBrieHusa nycka n oCtaHoBa,

* yBenuyeHue KonmyecTBa NyckoB/OCTaHOBOB Hacoca B
HEKOTOPbIX Cry4asix MOXeT NMPUBECTU K LLYMY.

BrnunsiHme aTux HegoOCTaTKOB CUINBHO 3@BUCUT OT BbIGPaHHbIX
HacTpoek yHKL MM OCTaHOBA.

B «KomdopTHOM pexunme» MUHMMU3MPYeTCA nepenag AaBrneHus
N aKyCTUYECKUI LUYM.

Mpwn BbIGOpe «3HEeproadHekTUBHOro pexmma» OCHOBHOM
3ajavelnt CTaHOBUTCSA MaKCUManbHOE CHUXEHUe noTpebneHus
3Hepruu.

Bo3MOXxHble HaCTPOWKM PYHKLUN OCTaHOBA:!

*  OHeproapHeKkTUBHbLIN PEXNM:
Hacoc aBTomaTtnyeckun perynupyet napameTpbl AN QyHKLUK
OCTaHOBa, YTOObI CHM3UTb NOTpebneHne aHepruv nNpu padoTe
B pexume cTtapt/cTon.
B Takom crnyyae dyHKLMS OCTaHOBa NCMONb3yeT 3aBoACK/e
3Ha4YeHMa MUHUManbHoOro pacxoaa (Q,,,. ) v opyrue
BHYyTpeHHue napametpbl. Cm. puc. 50.

*  KOMMOPTHLIN pexum:
Hacoc aBTomaTtuyecku perynupyeT napameTpbl ANs QyHKLUK
OCTaHOBa Tak, YTO6bl yMeHbLINTL HeyaobcTBa npu paboTe B
pexume ctapT/cTon.
B Takom cny4ae dyHKUMA OCTaHOBa UCMOMNb3yeT 3aBOACKNE
3HaYeHMs MUHMManbHoro pacxoda (Q,,.,) v apyrue
BHYTpeHHUe napameTpbl. Cm. puc. 50.

» [lonb3oBaTtenbckuii pexxum (HactpanBaemblii pabounii pexmm):
Hacoc 6yaeT ncnonb3oBatb ANns GyHKLUKM OCTaHOBA
napameTpbl AH 1 Q Cwm. puc. 50.

MUH3"

H

[aBneHne octaHoBa

AH

[asneHune nycka

Q Q

MuH1

Q

MUH2 |

TMO6 4267 1815

MUH3

Puc. 50 PasHunua mexay 3Ha4eHNAMr AaBreHuns nycka
1 octaHoBa (AH) 1 MUHMManbHBIM pacxoAoM



Mpwn paboTe B pexxume cTapT/cTon AaBneHue byaeT BapbMpoBaThbCs
MeXxay nokasaTensmu JaBneHusi nycka n octaHosa. Cm. puc. 50.

B «lMonb3oBaTenbckom pexunme» (HactpanBaemom pabouem
pexume) 3aBofckou nokasatens AH paseH 10 % ot
dakTuyeckown yctasku. inanasoH 3agasaemoro AH moxeTt
koneb6aTbcsi oT 5 o 30 % OT haKTUYecKon ycTaBKu.

Hacoc nepenget B pexum paboTbl cTapT/cTOMN, ECMW Pacxon,
ynaget Huxe 3HaveHns Q. .

3HayeHne Q, yCTaHOBMEHO B % OT HOMUHANBLHOTO pacxoaa

Hacoca (cM. UpMeHHYyto Tabnuyky Hacoca).

B «Monb3oBaTtenbckom pexvme» (HactpavBaemom paboyem
pexume) 3aBofckas yctaHoska Q — pasHa 10 % ot
HOMWHaNbLHOro pacxoaa.

MUH.

3aBofcKne HaCTPOWKHM
Cwm. pasgen 26. 3agodckue HacmpoUKu.

OnpepeneHne HU3KOro pacxoaa
Huskunin pacxoa MoxeT 6bITb onpeaeneH aosByms cnocobamu:

1. C nomoLLbio BCTPOEHHOMW PYHKLNM ONpeAeneHns HU3Koro
pacxopa, ecnv Ans pene pacxofa He yCTaHOBMEHb! LudpoBble
BXOAbl.

2. Pene pacxoga noaknio4eHo K 0AHOMY LndgpoBoMy BXoay.

1. dyHKUMSA onpeaeneHnst HU3KOro pacxoa:
Hacoc nocTtosiHHO NpoBepseT pacxof, CHUXas CKOPOCTb Ha
HebonbLUION NPOMEXyTOK BpeMeHU. Ecnu gaBneHve octaeTcs
HEN3MeHHbIM, IN6O MEHAETCH HE3HAUYMTENbHO, 9TO yKasbiBaeT
Ha Hu3kni pacxod. CkopocTb ByaeT yBenuunBaTbCs A0 TEX NOP,
noka He OyaeT AOCTUIHYTO AaBIEHNe ocTaHoBa (dhakTuyeckas
yctaBka + 0,5 x AH), npu koTopom Hacoc ocTaHoBuTCS. Nocne
CHWXEHNSA JaBeHns A0 3HaYeHUst AaBneHns nycka
(dakTnyeckas yctaBska — 0,5 x AH) Hacoc nepesanycTuTtcs.

— Ecnu pacxop Bblle, YeM YCTAHOBMEHHbIA MUHUMaTbHbIN
pacxoa (Q,,,,), TO Hacoc nepenaeT B pexum paboTbl npu
NMOCTOSIHHOM AaBMEHUN.

— Ecnu pacxon Huxe, 4emM yCTaHOBMNEHHbI MUHUMATbHbIN
pacxoa (Q,,,, ), To Hacoc NpodoMmKMT paboTy B pexume ctapt/
CTOM, MOKa pacxof He NPeBbICUT YCTaHOBMEHHbIV
MUHMManbHbIN (Q,, . ). Korga pacxoq cTaHeT Bbille, Yem
yCTaHOBMEeHHbI MUHUMasbHBIA pacxod (Q,,. ), Hacoc
nepevigeT B pexum paboTbl Npy NOCTOAHHOM AABMEHUN.

2. Pene pacxopga:

Mpw cpabaTbiBaHUK LPOBOro Bxoaa 6onee Yem Ha 5 cekyHA,

13-3a HU3KOro pacxofa CKopocTb ByaeT yBennunBaTbCs, noka

He ByaeT AOCTUIHYTO 3HAaYeHWe AaBrneHusi ocTaHoBa

(dakTuyeckas yctaska + 0,5 x AH), a 3aTem Hacoc

ocTaHoBUTCA. Hacoc nepesanycTUTcs nocne CHUXeHNs

[aBneHusi 4o 3HaYeHus NyckoBoro Aasnexus. Ecnu pacxopa

HeT, TO HacoC GbICTPO AOCTUIHET 3Ha4YeHNA AaBneHns

ocTaHoBa v ocTaHoBuTcs. Ecnn pacxon ectb, Hacoc

npoAoMmXUT paboTy CornacHo ycTaBske.

Pa6ouune ycnoeus ans ¢pyHKLUUM OCTaHOBA NPU HU3KOM

pacxoge

®yHKLMS OCTAaHOBA MOXET NCMONb30BaTbCH, €CNu cucTema

OCHallleHa JaTyvMKoM AaBneHusl, 06paTHbIM knanaHom u

MeM6paHHbIM GakoM.

O6pamHbIl KnanaH Moxxem 6blImMb ycmaHo8Js1eH

monbko neped damyukom O0aeneHusi. CM. puc.

51 u 52.

Mem6paHHbIl 6ak
OaTtuvk gaBneHus
N ’
( \“
Hacoc
O6paTHbin | =

KrnanaH =

TMO3 8582 1907

Puc. 51 lNMonoxeHne obpaTHOro knanaHa v gatynka gaBrneHus
B CUCTEME C BCacblBaHNEM

Mem6paHHbIii 6ak

Hacoc O6patHbivi knanaH

TMO3 8583 1907

Puc. 52 MNonoxeHne obpaTHOro knanaHa u gatynka AaBreHnst
B CUCTEME C MOSIOXUTENbHLIM JaBNEeHNeM Ha BXxoae

YcTaHOBKa MMHUMAaNbLHOIo pacxoaa

Ha atom akpaHe ycTaHaBnuBaeTca MMHUMAanbHbIA pacxoa (Q,,,,,)-
MapameTp onpenensieT, Npu KAKOM pacxofe cucTeMa nepenaeT ns
pexuma paboTbl NpW NOCTOSIHHOM AABIIEHUM B PEXXUM CTapT/cTon.

[Ounana3soH yctaHoBku coctaBnsieT ot 5 go 30 % OT HOMMHaNbLHOrO
pacxoga.

3aBoackue HacTPOMKKU

Cwm. pasgen 26. 3agodckue HacmpoUKu.

O6beMm MeMbpaHHoOro 6aka

Ons dpyHKunn octaHoBa TpebyeTcs membpaHHbI 6ak
onpeAeneHHoOro MMHMManbHoOro pasmepa. 3agavite pasmep
yCcTaHOBMeHHoro 6aka Ha JaHHOM 3KpaHe.

Y106bI COKpaTuTb KOJINYECTBO MYCKOB U OCTAHOBOB B Yac Unun
YMeHbLUNTb NokasaTens AH; MOXHO ycTaHOBUTb 6ak 6onbluero
pasmepa.

Bak yctaHaBnuBaeTcsi cpasy nocne Hacoca. [laBneHvie 3apsiakv B
6ake fomKHO BbITb ycTaHOBNEHO M3 pacyeTa 0,7 X hakTuyeckyto
yCTaBKy.

PekomeHayembln 06bemM membpaHHoro 6aka:

TunoBon o6beM
MeMb6paHHoro 6aka [nuTpbl]

HomuHanbHbIW pacxoa
Hacoca [m3/4]

0-6 8

7-24 18
25-40 50
41-70 120
71-100 180

3aBoackue HaCTPOMKKN

Cwm. pasgen 26. 3agodckue HacmpoUuKu.

10.17 dyHKUMA 3anonHeHUA TpybonpoBoaa

[aHHas dyHKUMA 06bIYHO UCMOSb3YETCS B CUCTEMAX NOBbILLIEHUS
nasneHusi n obecneynBaeT NNaBHbI MYCK CUCTEM NPU NYCTbIX
Tpy6onpoBoaax.

3anyck ocyuiecTBnseTca B ABa aTana. Cm. puc. 52.

1. 3Tan 3anonHeHus
TpybonpoBoa MeaneHHo 3anonHaeTtca Bogoi. Koraa aatymk
[aBMeHNsa CMCTeMbl ONPeAenuT, 4To TpybonpoBoOA 3anorHeH,
HacTynuT BTOpOW aTan.

2. OTan noBbILWEHNS AaBNEHNS
[aBneHune B cucteme yBenmymMBaeTcs 40 MOMEHTa
OOCTWXKEHUS 3HaYeHns ycTaBku. MoBbllLeHne faBneHus
[OJIKHO NPOXOANTh B TeYEHNE YCTaHOBNEHHOTO BPEMEHN.
Ecnu 3a 310 BpeMs 3HaYeHMe yCTaBKU He JOCTUTHYTO, TO
nosiBNseTCa npeaynpexaeHne v aBapuiiHbli curHan, u
Hacoc ocTaHaBnMBaeTCs.
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2. OTan noBblWEHUs AaBNEHNS
(paboTa c NOCTOSAHHLIM
AaBneHnem)

[aBsneHne 1. 3Tan 3anonHeHus
A (paboTa c NocTosiHHOM
XapakTepuCTUKON)

YcTaBka

[MoBbiweHne
3HayeHus
yCTaBKu

[aBneHune 3anonHeHus

2T
,*” ®akTnyeckoe

R 3Ha4yeHune

.

---"

L Bpems
| Bpemsi 3anonHenust Bpems [c]
| NOBbILLEHUS ~
| nasneHus <
. o
| ~
| 1)
| | S
< > g
| Makc. BpeMsi 3anofiHeHus ' s
g

Puc. 52 OTanbl 3anonHeHNs 1 NOBbLILLEHUSA OaBNeHns

Cnucok HacTpoek

* YacToTa npu 3anonHeHum.
durKcMpoBaHHas CKOPOCTbL Hacoca Ha aTane 3anofiHeHus.

+ [aBneHue 3anonHeHus.

[aBneHune, No JOCTMXKEHWIO KOTOPOrO cUUTaeTCs
3aKOHYEHHbIM 3Tan 3anofIHEHUS.

*  MakcrumanbHoe BpeMs 3anofiHeHus:.

Bpewmsi, 3a KOTOpPOe HAaCOC AOMKEH AOCTUYb AaBMeHUs!
3anonHeHus.

+ Peakuus Ha NpeBbllLEHNE MaKCUMabHOrO BPEMEHMU.
Peakumsi Hacoca npu NPeBbILLEHNN MaKCUManbHOro BpeMeHM
3anonHeHus:

— npepynpexaeHne
— curHan (ocTaHoB Hacoca)

* BpeMmsi NOBbILLEHUS fABNEHNS.

BpeMmsi Mexxay MOMEHTOM AOCTWXEHNS AaBIEHUS 3arnonNHeHUs!
N MOMEHTOM [OCTUXEHUSI 3HAYEHUS YCTaBKM.

lpu akmueayuu amolu hyHKYyuUU, OHa

aemomamudyecku 3anyckaemcsi npu nepexode
Hacoca u3 paboye2o pexuma ocmaHoea e
HopMasbHbIlU paboyull pexum.

3aBoackue HaCTPOMKU
Cwm. pasgen 26. 3agodckue HacmpoUKu.

10.18 HarpeB npu npocTtoe

OTa pyHKUMSA ucnonb3yeTcs ANs yCTpaHeHUs KoHAeHcaTa

BO BriaxkHow cpege. [MNpu akTuBaumm yHKUumn n paboTe Hacoca
B peXumMe ocTaHoBa Ha 0OGMOTKM arekTpoABUraTens nogaetcs
HEeBbICOKOE NepeMeHHoe HanpsixeHve. HanpsxeHus
HeoCTaToYHO ANns paboTbl anekTpoaBUraTens, ogHako
[0CTaTOYHO ANs HarpeBa U yCTpaHEeHWs KOHAeHcaTa B HEM

1 B aNEKTPUYECKMX AeTansx npuBoaa.

Vrasanme Heo6xodumo y6pamb criueHble npobku u
ycmaHoeums KpbIWKY Ha 3asiekmpodeu2amerib.
3aBofCcKne HaCTPOWKHM
Cwm. pasgen 26. 3agodckue HacmpoUKu.
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10.19 KOoHTpONb COCTOSIHUSA NOALIMMNHUKOB
anekTpoaBuUraTens

MoxHo aKTMBMUpoOBaTb d)yHKLlMIO KOHTPONA COCTOAHUA
noALWNNHNKOB anekTpoasuratena gna cnegyruwmnx 3HaYeHui:

¢ AKTUBHO
¢ He akTuBHO

[Mpu BbIGOpE 3HAYEHUSI K AKTUBHO» KOHTPOJINEP C MOMOLLLIO
BCTPOEHHOrO CYeTYMKa HavyHeT y4eT npobera NnoALwnNHNKOB.

Cyemyuk npodosnkaem pabomams Oaxe npu
omkrYeHUU amol (hyHKYuU, 0OHaKoO 8 MaKoMm
cnyyae npedynpexoeHue o0 3aMeHe He

YkasaHue | nosseumcs.

IMocne noemopHoOU akmuegayuu ¢pyHKUuU
HaKorneHHoe 3Ha4yeHue npobeaa yyumsbieaemcs
0551 pac4ema epeMeHU 3aMeHbl.

10.20 O6cnyxuBaHue
Bpems o cneayowero o6cnyxusanus (CepeucHoe
o6cnyXvBaHUe NOAWMMHUKOB 3reKTpoaBUraTens)

Ha gpaHHoMm JKpaHe 0T06pa)KaeTc;| BpeM4A 00 BbINOJIHEHUA 3aMeEH
nogLWwnnHNKOB anekTpoasuratTens. KOHTpOJ’IJ’Iep oTCcnexuBaeTt
pexunm paGOTbI anekTpoasuraTtensd n paccymTblBaeT
nepunoan4yHOCTb 3aMeHbl NOALNMHUKOB. OTO6pa)KaeMble
3Ha4YeHuns:

* Yepes 2roaa;

* Yepes 1rop;

* Yepes 6 mecsues;

* Yepes 3 mecsua;

* Yepes 1 mecsu;

* UYepes 1 Hegento;

* Ha gaHHbIi MOMEHT.

3amMeHa noAawnUnHNKOB

Yka3blBaeT KONMYECTBO BbINOMHEHHbIX 3aMeH NOALUUMHUKOB B
TeuyeHune BCcero cpoka crnyxobl anekTpoasuraTensi.
MoawunnHuku 3ameHeHsbl (CepBrUcHOe obenyXuBaHue
nopaLWMUNHUKOB 3NeKTpoaBUraTens)

B cnyyae akTuBaummn yHKLMN KOHTPONS COCTOSIHUS
NOALWMIMHUKOB Mofib30BaTerNb Nony4yaeT OT KOHTposnepa
npeaynpexaeHne o He06X0ANMOCTM 3aMeHbl MOALWMMHUKOB
anekTpoaBuraTens.

Mocne 3ameHbl NOALWNNHUKOB HaxXMuTe [[MogWNNHUKN 3aMeHEHbI]

10.21 [lata u Bpems (YcTaHOBKa AaThbl U BPEMEHM)

YKOMMNNEKTOBAHHOCTb MEHIO 3aBUCUT OT beHKLI,VIOHaJ'IbHOFO
MOAynA, KOTOPbIM OCHaLleH HacocC:

FM 200* FM 300*
(cTaHBapTHO) (4ONONHUTENBHO)

DyHKUMA (Knemma)

[arta n Bpems - °

* CM. pasgen 22. [laHHble 0 hyHKUUOHarIbHOM MOOyirie.
MoxHO ycTaHOBUTL hopmaT 0TOGPaxeHns AaTbl U BpEMEHU:

* Bbibop dopmaTa gathbi:
rrrr-Mm-ga
O0-MM-TTTT
MM-OA-rrrr

* Bbibop hopmaTa BpemeHu:
YY4:MM 24-yaca
Y4:MM 12-yacos

* YcTaHOBUTb pAaTy
* YcTaHoBUTL Bpemsi
3aBopackue HacTPOWKKN

Cwm. pasgen 26. 3agodckue HacmpoUKu.



10.22 KHonkn Ha usgenuu (BknroyeHune/oTknroueHume)
Ha gaHHoMm 3KpaHe B uensax 6e30nacHOCTN MOXHO OTKMUYNTL
KHOMKW.

Grundfos GO

Ecnun YCTaHOBJIEHO 3Ha4YeHne «He akTMBHO», TO KHOMKWN Ha
CTaH,D,apTHOI7I naHenu ynpasreHuna 6y,D,yT OTKMYeHbl. Ecnin
YCTaHOBJIEHO 3Ha4YeHne «He akTMBHO» Ha Hacocax, OCHaLEHHbIX
OOMONHUTENBHON NaHernbio ynpasneHusa, To CM. HUXe.

MaHenb ynpaBreHusa ¢ paclwnpeHHbIMU beHKLWIOHaﬂbeIMVI
BO3MOXHOCTAMMU

Mpw BbIGOpE 3HaYeHus «He akTMBHO» B MeH0 «KHOMKK
npoayKTa» MOXHO MOMb30BaTbCA KHOMKaAMM AN nepeMeLleHns
Nno MeHt0, 0AHaKO HEBO3MOXHO ByeT U3MEHUTb NapameTpbl B
MEHI0 HacTpPOEK.

Mpu BKIIOYEHHOM 3arpeTe Ha U3MEHEHIe HAacTPOEK Ha aKkpaHe
oTo6pasnTca cumeon @.

IMynbm ynpaeJsieHusi ¢ pacWupeHHbIMU
(pyHKuUOHaﬂbelMu B803MOXXHOCMSIMU:
Ansa pa36nokupoeku U 8K/II0YEHUST HACMPOEeK
Ha)xmume 0OHOBPEMEHHO Vv U A, yOepxxueas

YKka3aHue OaHHbIe KHOIMKU 8 meYyeHue He MeHee 5 ceKyHO.

CmaHOapmHbIl Nynbm ynpaeseHusl:

KHonka eceada ocmaemcsi akmuegHoll,
00HaKO MOXHO pa36riokupoeams Opyaue KHOMKU
anekmpodeuzamens ¢ Grundfos GO.

3aBofcKne HaCTPOWKHM
Cwm. pasgen 26. 3agodckue HacmpoUKu.

10.23 YpaneHue ucropum

370 MeH OOCTYNHO TONbKO AnA nyNbTa C paClWUpeHHbIMU
beHKLI,VIOHaJ'IbeIMVI BO3MOXXHOCTAMM.

B AaHHOM MEHI0 MOXHO:
* yoanuTb pabouunin XypHan;

e yAanuTb AaHHble N0 9HepronoTpeGneHuto.

10.24 HacTpoWkn HayanbLHOro aKpaHa

OTO MEHI0 OCTYMHO TOMbKO ANSA NynbTa C pacMpeHHbIMU
PYHKLUMOHANBHBIMU BO3MOXHOCTSIMMU.

B MeHIo 3apaeTcs 4o YeTblpex Nofb3oBaTebCKUX NapameTpos,
koTopble GyayT oToGpaxaTbCs Ha Ha4YanbHOM 3KpaHe.
3aBofcKue HacTPOWKHM

Cwm. pasgen 26. 3agodckue HacmpoUKu.

10.25 HacTpoviku gucnnes

OTO MEHI0 OCTYMHO TOMbLKO ANSA NynbTa ¢ pacMpeHHbIMU
hYHKLMOHANBHBIMU BO3MOXHOCTSIMMU.

B AaHHOM MEHI0 MOXXHO HacTPOUTb APKOCTb M306paxeHUs n
aKTMBMPOBaTb PYHKLIMIO OTKITIOYEHNS aucnnes npu 6e3gencTsum
B T€YEeHMe onpeaeneHHoro nepuoaa BpeMeHu.

3aBofcKne HaCTPOWKHM

Cwm. pasgen 26. 3agodckue HacmpoUKu.

10.26 UHCTpYyKLMM MO 3anyCcKy

370 MeHIo AOCTYNHO TOJNbKO AJ1A nyfibTa ¢ paclWwWnpeHHbIMN
d’)yHKLl,VIOHaJ'IbeIMVI BO3MOXXHOCTAMM.

WHCTpyKuMm no 3anycky aBTomaTn4ecky otTobpaxatoTcs npu
nepBOM 3anycke Hacoca.

nOBTOpHoe OTKpbITUE I/IHCprKLWII7I BO3MOXHO B JaHHOM MEHHO.

B MHCTPYKUMAX NO 3anyCKy npeacTtaBfieHO onncaHne OCHOBHbIX
YCTaHOBOYHbIX NapamMeTpoB Hacoca.

e A3bIK.

* Bbibop popmarta patbl.*
Cwm. pasgen 10.21 Jama u epemsi (YcmaHogka 0ambl U 8peMeHU).

* YcraHoBKa AaTbl.”
Cwm. pasgen 10.21 Jama u epems (YcmaHogka Oambi U
8peMeHu).

* Boibop dopmaTa BpemeHn.*
Cwm. pasgen 10.21 Jama u epemsi (YcmaHogka Oambl U 8peMeHU).

* YcTaHOBKa BpeMeHW.”
Cwm. pasgen 10.21 Jama u epems (YcmaHogka Oambi U
8peMeHu).

* HacTpoiika Hacoca
— MNepexop k HayanbHOMy aKpaHy.

— 3anyck ¢ [NocTosaHHON xapakTepucTukon / 3anyck ¢
[MocTosiHHLIM faBneHnem.
Cwm. pasgen 10.4 Pexum ynpaeseHus.

— lMepexop k «MHCTpyKUMAM No HacTpoiike paboymx
napaMeTpoB Hacocay.

— BosBpart k 3aBOACKNM HacTpoOMKam.

* NMPYMEHNMO TONMBKO K HACOCaM C AOMNONHUTENbHbLIM
dyHKUMOHaneHeIM mogynem (FM 300). JlononHuTenbHyo
MHopmauuto cm. B pasgene 22. [JaHHbie 0 hyHKUUOHaIbHOM
modyre.

10.27 X)KypHan aBapMWHbIX CUTHanoB

B MeHIo copepxunTtca nepeveHb 3adMKCUPOBaHHbIX aBapUHbIX
CUrHanoB OT usgenung. )KypHan COOEepXWUT Ha3BaHue curHana,
BpeMs ero nonyyexus un cépoca.

10.28 XXypHan npeaynpexneHun

B meHto cogepxutca nepeyeHb 3adnKCUPOBaHHbIX
npeaynpexaeHunii ot n3genus.

XKypHan coaepXuT Ha3BaHue NpeaynpexaeHusi, BpeMs ero
nony4eHusi u cbpoca.

10.29 CnpaBka

B MeHI0 cogepuTca HECKONbKO BCNOMOraTenbHbIX (PYyHKLNNA,
KOTOpble MHCTPYKTMPYIOT O HACTPOIKe NapameTpoB Hacoca.
10.30 HacTtpowka, aHanoroBbI BXoA4

370 MeHI0 AOCTYNHO TOJNTbKO 4114 nyJfibTa C paclWwnpeHHbIMN
d)yHKLWIOHaJ'IbeIMI/I BO3MOXHOCTAMMU.

B meHio cogepxuTca cnegytoLlee:
HacTpoiika, aHanoroBbIi BXoq

¢ AHanorosble Bxoabl 1-3.

+ Pt100/1000 Bxoabl 1 1 2.

* HacTtpoiika 3Ha4yeHuns yCcTaBKu.
* Pesynbrar.
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10.31 MHoroHacocHasi HacTpoiKa (HacTpomka
MHOTFOHaCOCHOW CUCTEMbI)

PDyHKLUS MHOFOHACOCHOW CUCTEMbI 06ecneymBaeT ynpaBrneHme
OBYMsi mapannenbHo NoAKMoYeHHbIMU Hacocamu 6e3
MCNoNb30BaHMA BHELLHMX KOHTponnepos. B Takon cucteme
CBSA3b Mexay Hacocamu obecrneynBaeTcsi ¢ MOMOLLLH
6ecnpoBogHoi cuctembl GENIair unu nposogHow cuctembl GENI.

HacTpowika napameTpoB MHOrOHACOCHOW CUCTEMbI MPOM3BOAUTCS
Yepes BblOpaHHbIN HAcoC, T.e. rMaBHbI HAacoc (NepBbii
BbIGPaHHbIN Hacoc).

Ecnun Hacocbl B cucTeme HacTpoeHbl C AaTYMKOM AaBIEHUSA Ha
BbIXOZ€, TO MpK OTKa3e rNaBHOro Hacoca ero MyHKLUM MoXxeT
BbINOMHATL BTOPOW Hacoc. Tem caMmbim obecnevmBaeTcs
[0NOMHUTENbHasA N3bbITOYHOCTb MHOFOHACOCHOW CUCTEMBI.

Bce d’)yHKLl,VII/I 3TOW CUCTEMbI ONUCaHbI B cnegywwmx pasgenax.

10.31.1 NooyepenHas paborta

Moo4yepenHas paboTa — 310 pabounii pexxmm ¢ 4ByMs HAacocamu
0HOrO TUNopasmMepa, NoAKIYeHHbIMY napannensHo. OcHoBHas
3ajava pyHKLUM — pacnpeaenuTb paboyne Yachl, YTobbl npu
aBapuu 3arnacHon HacoC CMOT 3aMEHUTb rMaBHbI HAcoc.

[ns kaxporo Hacoca TpebyeTcs nocnegoBaTenbHO
NoAKIoYeHHbIV 06paTHbIN knanaH. [locTynHo ABa pexuma
noovepeaHon paboTbl:

» [oouepenHas paboTa, Bpemsi
Hacocbl YepenytoTcst yepes onpeaeneHHbI NPOMEXYTOK
BPEMEHMU.

» [looyepepnHas paboTa, aHeprus
Hacochkl YepeaytoTcs yepes onpefeneHHoe KONM4ecTBo
noTpebneHHON aHepruu.
Mpu oTkase ogHOro Hacoca aBTOMaTU4eCKN BKIto4aeTcs
apyrou Hacoc.

10.31.2 Pe3epBHas pabota

PesepBHaﬂ pa60Ta BO3MOXHa C ABYyMA HacocamMu ogHOro
Tnnopasmepa, NoAKIHYEeHHbIMU NapanienbHo. [ns kaxgoro
Hacoca Tpe6yeTc;| nocnegoBaTernibHO MOAKMIOYEHHbIN 06paTHbIl7I
KnanaH.

HenpepbiBHO paboTaeT Tonbko oAnH Hacoc. Pe3epBHbI Hacoc
BKJII0OYAETCS Ha HENPOAOMKNTENbHOE BPEMS €XXeHEBHO B Liensx
npegynpexaeHuns 3aegaHus. lNpu otkase paboyero Hacoca
aBTOMaTUYECKU BKIIOYAETCS PE3epPBHbI HAcocC.

10.31.3 HacTpoiika MHOFrOHaCOCHOM CUCTEMbI

HacTpowika aTon cuctemsl OCyLlleCTBIAETCA Npu noMoLuun
cneayrwwmnx cnocoboB:

* Grundfos GO n 6ecnpoBoHOE NOAKMYEHME HACOC3;
* Grundfos GO 1 npoBogHOE NOAKIIOYEHME HACOCA;

*  NynbT yNpaBneHns ¢ pacluMpeHHbIMY BO3MOXHOCTSIMU U
6ecnpoBoHOE NOAKM0YEeHNE Hacoca;

*  NynbT yNpaBrneHUs ¢ paclUMPEHHBIMU BO3MOXHOCTSIMU 1
npoBoAHOe nogktoyeHne Hacoca. CM. nowaroBoe onvcaHue
HUXe.

Grundfos GO n 6ecnpoBogHOe NogKno4YeHne Hacoca

1. NoganiTe NnuTaHne Ha oba Hacoca.

2. YcTaHOBUTE CBSI3b C OAHUM U3 HacocoB Yepesd Grundfos GO.

3. Hactpoiite Tpebyemblie aHanorosble 1 LMGpPOBbIE BXOAbI
yepes Grundfos GO B COOTBETCTBMM C NOAKITHOYEHHbBIM
o6opyaoBaHNeM 1 He06X0AUMON (PYHKLMOHANBbHOCTbLIO.

MpuceoviTe Hacocy Ha3BaHue Yepe3 Grundfos GO.
OTtkntounte Grundfos GO ot Hacoca.
YcTaHoBWTE CBSI3b C APYTIM HACOCOM.

N oo g &

HacTtpowite Tpebyemble aHanorosble 1 LMMPOBbLIE BXOAbI
yepe3d Grundfos GO B cOOTBETCTBUM C NOSKMOYEHHBIM
obopynoBaHMeM n Heo0bxoANMON PYHKLMOHANBbHOCTbIO.
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8. MNpuceonTe Hacocy HasBaHue Yyepes Grundfos GO.

9. B meHto BbiGepuTte «CnpaBkay, a 3ateM «HacTtpolika
MHOFOHaCOCHOW CUCTEMbI».

10. Bbibepute HeobxoauMyto OYHKLMIO MHOFOHACOCHOW
cuctembl. Cm. pasgensl 10.31.1 [ToovyepedHas paboma u
10.31.2 PesepsHasi paboma.

11. ONna npogormkeHnsa HaxmuTe [>].
12. YcTaHOBUTE BpeMs YepeaoBaHMS HAaCOCOB.
3mom wae npumeHUM, mosibKO ecsiu 8bi6paH
exum «[looyepedHasi paboma, epemsi» u
Ykaszanue| P P p » 8P
anekmpodeu2amesiu OCHaWeHbl
hyHKYyuoHanbHbIM modynem FM 300.

13. Ona npogonkeHnsa HaxmuTe [>].

14. B xa4yecTBO crnocoba cBsi3u Mexay Hacocamu Bbibepute
«Paguo».

15. ins npogormkeHns HaxmuTe [>].
16. Haxxmute «BbibpaTb Hacoc 2».

17. BeibepuTe AOMNONHUTENbHbIV HACOC U3 CMKCKa.

YKasanne Ans udenmugpukayuu dononHUMeNbHO20
Hacoca ucrnosnb3ytume kHonky [OK] unu .
18. ins npopormKeHns HaxmuTe [>].
19. MNopTBEPAUTE HACTPONKK HaxaTuem [OTnpaBuTh).

20. B gnanoroBom okHe «3aBepLueHne HaCTPONKM» HaXMUTE
[3akoHunTB].

21. JoxauTech 3axuraHusi 3eneHoro niamnkatopa Grundfos Eye.
Tenepb MHOroHacoCHasi cucTema HacTpoeHa.

Grundfos GO n npoBogHOe NoAKnYeHMe Hacoca

1. CoeanHnTe gBa Hacoca 3-XWUMNbHbIM 9KPAHNPOBAHHbIM
kabenem mexay knemmamu GENlbus A, Y, B.

2. MopanTte nuTaHne Ha oba Hacoca.
3. YcTaHoBUTE CBA3b C 04HMM M3 HacocoB Yepe3 Grundfos GO.

N

. Hactpoiite Tpebyemble aHanorosbie 1 UMpoBbIE BXOAbI
yepes Grundfos GO B COOTBETCTBMM C NOAKITHOYEHHbBIM
obopynoBaHMeM 1 HeoBXOAMMOW (DYHKLIMOHANBHOCTBIO.

. MpuceonTe Hacocy Ha3BaHue Yepesd Grundfos GO.
. MpuceonTe Hacocy Homep 1.

. OTtkntounte Grundfos GO oT Hacoca.

. YcTaHoBMWTE CBA3b C APYrMM HACOCOM.

© 0O N O O

. Yepes Grundfos GO HacTpoWiTe Tpebyemble aHanoroBble 1
LUMdpPOBbIE BXObl B COOTBETCTBMU C NMOAKITIOYEHHBIM
obopynoBaHueM 1 He0BX0ANMOW PYHKLNOHANbHOCTbIO.

10. MpucBonTe Hacocy Ha3BaHue Yepes Grundfos GO.
11. MNMpucsonTe Hacocy HoMep 2.

12. B meHto BbiGepuTe «CnpaBkay, a 3ateM «HacTtpolika
MHOFOHaCOCHOW CUCTEMbIY.

13. Bbibepute Heo6xoauMYyH0 YHKLIMIO MHOrOHAaCOCHOW
cuctembl. Cm. pasgensl 10.31.1 [TooyepedHas paboma n
10.31.2 PesepsHasi paboma.

14. Ansa npogomkeHnst HaxxmuTe [>].

15. YcTtaHoBMTE Bpems YepegoBaHUsi HACOCOB.
9mom waz npumeHUM, MonbKO ecsiu 8bI6paH

exxum «llooyepedHast paboma, epemsi» U
Ykasanue|P P p » 8P

anekmpodeu2amesniu OCHau,eHbl
pyHKYUOHaNbHbIM MoOdynem FM 300.

16. ins npopormKeHnsa HaxmuTe [>].

17. B kayecTBO cnocoba cBA3n Mexay Hacocamu BbibepuTe
«Kabenb WnHbI».

18. Ina npoaomkeHns HaxmuTe [>].
19. Haxmute «BbiGpaTb Hacoc 2».

20. BbibepuTe fOMNOMHUTENBHbIA HACOC M3 CrMCKa.

YrKazanne Ans udeHmudpukayuu donosIHUMESILHO20
Hacoca ucnonb3ylime kHonky [OK] unu .



21. ina npopormkeHns HaxmuTe [>].
22. MoateepaunTe HACTpPonkn HaxatmeMm [OTnpaBuThb).

23. B pnanoroBom okHe «3aBepLueHre HaCTPONKN» HaXMuTe
[3akoHuUmMTB).

24. NoxpuTech 3axuraHus 3eneHoro nHaukatopa Grundfos Eye.
Tenepb MHOroHacocHasi CUCTEMa HacTpoeHa.

MynbT ynpaBneHus ¢ pacluMpeHHbIMU BO3MOXHOCTSIMU U
6ecnpoBoaHOe NoAknYeHUe Hacoca

1. NMopanTe nutaHue Ha oba Hacoca.

2. Ha o6oux Hacocax HacTpoiTe Tpebyemble aHanorosbie 1
UMPOBLIE BXOAbl B COOTBETCTBUM C NMOAKITOYEHHbBIM
o6opynoBaHueM 1 Heo6XOANMO (PYHKLIMOHAMBHOCTLIO.

3. Ha ogHom Hacoce B MeHto BbibepuTe «CnpaBkay, a 3aTem
«HacTtpolika MHOrOHaCOCHOM CUCTEMBbI».

4. N npoAormKeHnsa HaxmuTe [>].

5. B kauecTBO cnocoba cBsi3u Mexay Hacocamu Belbepute
«becnpoBogHom».

6. [Ina npoaomxeHns Haxmure [>].

7. BbibepuTe He0bx0AMMYHO DYHKLMIO MHOFOHACOCHOW CUCTEMBI.
Cwm. pasgensl 10.31.1 [TooyepedHas paboma n
10.31.2 PesepgHasi paboma.

8. [InA NnpoformKeHnst TpMxXabl HaxXMuTe [>].

9. Haxxmute [OK] Anst nomcka Apyrux HacocoB.
3eneHbin nHankaTop Grundfos Eye Ha apyrux Hacocax HavuHeT
mMurathb.

10. Ha Hacoce, KoTopblil HY>HO J06aBUTb B CUCTEMY, HAXMUTE
KHOMKY MOAKMYEHUS.

11. na npoaonmkeHnsa HaxmuTe [>].
12. cTaHOBUTE BPEMS YepeaoBaHUsA HaCOCOB.
3mom waz npumMeHUM, MOJILKO ecsiu ebibpaH
exxum «[looyepedHasi paboma, epemsi» u
Yxazanue | P P p » 6P
anekmpodeuzamesniu OCHaW,eHbl
pyHKYuoHanbHbIM modynem FM 300.

13. [na npogonmkeHnsa HaxmuTe [>].

14. MopTBEepauTe HacTponkn Haxatmem [OK].
B HWXHel YacTu naHenu ynpaeneHusi NOSBUTCA CUMBON
YHKLMN MHOTOHACOCHOW CUCTEMBI.

Tenepb MHOroHacocCHas cMctemMa HacTpoeHa.
I'Iyn|>T ynpaBrieHus € paclumpeHHbIMU BO3MOXHOCTAMU U
nposoAHoe nNoAknrwYeHne Hacoca

1. CoeanHuTe ABa Hacoca 3-KUMNbHbIM 3KPAHUPOBaHHbLIM
kabenem mexay knemmamu GENIbus A, Y, B.

2. Hactpovite Tpebyemble aHanorosblie 1 LMdpoBble BXOAb! B
COOTBETCTBMU C NOAKIIOYEHHBIM 060pyAOBaHNEM U
HeobxoauMoW yHKLMOHANbHOCTbIO.

3. MpuceownTe nepBoMy Hacocy Homep 1.
4. MpwuceonTe Apyromy Hacocy Homep 2.

5. Ha ogHOoM Hacoce B MeHio Bbibepute «CnpaBka», a 3atem
«HacTporika MHOroHaCOCHOM CUCTEMbI».

6. [Ina npoaomxkeHns Haxmure [>].

7. B kayecTBO cnocoba CBsi3n Mexay Hacocamu BbiGepuTe
«lMpoBogHon GENIbusy.

8. [Ins npoaomkeHns ABaxabl HaxmuTte [>].

9. BbibepuTe HeobxoauMyo OyHKLUIO MHOFOHACOCHOW CUCTEMBI.
Cwm. pasgensl 10.31.1 [ToouepedHas paboma n
10.31.2 PesepeHasi paboma.

10. Ansa npogomkeHust HaxxmuTe [>].

11. Haxmute [OK] ons noucka gpyrux Hacocos.
12. BbibepuTe AONOMHUTENbHbIA HACOC U3 CMCKA.
13. Ans npogomxkeHns HaxmuTe [>].

14. YcTaHOBMTE BpeMs YepeoBaHUsA HAaCOCOB.

3mom waa npumeHUM, MoJsibKO ecsu ebi6paH
pexum «lMooyepedHasi paboma, epemsi» u

aslekmpodeuz2amersiu OCHawjeHbl

pyHKYyuoHanbHbIM modynem FM 300.

15. Ina npogomkeHns HaxmuTe [>].

16. MoaTteepauTe HacTporiku HaxaTnem [OK].
B HWXHe YacTv naHenu ynpaBneHusi nosiBUTCA CUMBOI
PYHKLMN MHOTOHACOCHOW CUCTEMBI.

Tenepb MHOroHacoCHasi cUCTeMa HacTpoeHa.

OTKIOYeHMe MHOroHacocHom cucteMbl Yepe3 Grundfos GO
1. BeibepuTe MeHio «CnpaBkay.

2. Bbibepute «HacTpoiika MHOroHacoOCHOW CUCTEMbI».
3. Beibepute «OTKNIOUUTBY.

4. [Ina NpoAOIMKEHNS HaxXmuTe [>].

5. MNoaTBepanTe HacTpoiku HaxaTtuem [OTnpaBuTh].

6. Haxxmute [3akoHUYNTb]

Tenepb MHOroHacocHas cuctema OTKIYeHa.
OTKNOYeHMe MHOTOHAaCOCHOW CUCTeMbl Yepe3 NynbT
ynpaBneHus ¢ pacluMpeHHbIMU BO3MOXHOCTSAMM

1. BeibepuTe mMeHio «CnpaBkay.

2. Bbibepute «HacTpoiika MHOroHacoOCHOW CUCTEMbI».
3. Ans npopomkeHns HaxmuTe [>].

4. MoateepaunTe «bes PyHKUMN MHOrOHAaCOCHOW CUCTEMbI»
HaxaTtunem [OK].

5. Ana NnpogormKeHus HaxmuTe [>].
6. Ansa noatesepxaeHusa Haxmute [OK].
Tenepb MHOroHacoCHasi cuctema OTKItoYeHa.

10.32 CneuunanbHble PYHKUUMN

10.32.1 HacTtpoiuka nmnynbca pacxogomepa

K ogHOMY 13 UMpoBbIX BXOAOB MOXHO NMOAKMYNTL BHELLHWNA
UMMYNbCHbIV pacxoaoMep, YTobbl perncTpupoBaTth PakTUHECKUi
W HaKOMMNEeHHbI pacxod. Ha ocHoBe 3TOro Takxe MOXHO
paccunTaTb yaenbHyto aHepruto [KBTu/m3].

[nsa akTyBauum MMNynbCHOro pacxogomMepa Heo6XxoanumMo
YCTaHOBWUTb OAMH U3 LM POBBIX BXOAOB Ha «HakonneHHbIN
pacxon» 1 3aAaTb OTKauyMBaemblii 06 bEM Ha OAUH UMNYIIbC.

10.32.2 PasroH/3amenneHune

MapameTpbl pas3roHa 1 3aMeaneHns Heo6Xo0AMMO ycTaHaBnNMBaTb
TONBbKO B peXuMe aKcnyaTaumm ¢ noCTOAHHOM
XapakTepPUCTUKON.

PasroH 1 3amepgneHue onpenenstoT CKOPOCTb pa3roHa u
3aMe[leHUsi Hacoca COOTBETCTBEHHO BO BPEMSI NMycka/ocTaHoBa
UNN N3MEHEHUIN YCTAaHOBMNEHHOTO 3HAYEHMS.

MosxHo 3agaTh criegytoLine napameTpbi:

* Bpewms pasroHa, 0,1 - 300 ¢

* Bpems 3ameanenuns 0,1 - 300 c.

Yka3aHHOe BpeMs NPMMEHUMO K pa3roHy oT oCTaHoBa [0
HOMWHambHOM YacTOThbl BPALLEHWS, K 3aMeIEHUI0 - OT
HOMWHamNbHON YacTOThl BpPaLLEHWS 40 OCTaHOBaA,
COOTBETCTBEHHO.

Mpwn Manbix BpEMEHHbIX Neprohax 3ameaneHuns
3MeKTpoABUraTens, OHO MOXET 3aBUCETb OT Harpy3ku 1 MHepLUK
13-3a OTCYTCTBMS BO3MOXHOCTM aKTUBHOIO TOPMOXEHMS Hacoca.

Mpwn OTKNIOYEHNUN SNEKTPONUTAHUS 3amMeaneHne
anekTpoasuratens 6yaeTt 3aBUCeTb TONBbKO OT Harpy3ku n
VHEepLMN.
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PasroH 3amenneHue

Puc. 54 PasroH n samegnexHuve

10.33 CBsA3b

10.33.1 Homep Hacoca

Hacocy MOXHO NpUCBOUTL YHUKambHbIA HOMEp. OTO No3BoNseT
pasnuyaTtb HAacoChl NPV NOAKMIOYEHNMN NO LMHE CBA3MN.

10.34 O6GwmMe HaCTPOMKHN

10.34.1 A3bik

[locTynHO HECKONbKO S13bIKOB.

B cooTtBeTCcTBUM C Bbl6paHHbIM A3bIKOM MNpPOU3BOAUTCA
aBToOMaTu4eckoe nepeknyeHne eguHnL, uUsSMepeHuna.

MpuopuTteT HacTpoek YKa3aH B Tabnuue Huxe:

TMO03 9439 0908

11. CurHan WuHbI CBA3U

OnekTpoaBuratenb NoAgAepXKMBaeT nocneaoBaTenbHY0 CBA3b
yepe3 RS-485. CBsA3b OCyLLECTBNSIETCS B COOTBETCTBUM C
npotokonom GENIbus komnaHuu Grundfos.

Yepes curHan WuHbl CBSA3U MOXHO yoaneHHo 3agatb napamMeTpbl
3KcnnyaTtauuu anekTpoasuratend, Takne Kak yctaHOBJIeHHOe
3HavYeHne N pexunm akcnnyataynu. Hapﬂ,u,y C 3TUM 4Yepes WNHY
CBSA3M AMeKTpoABUraTeNlb MOXET BblAaTb MHOPMaLMIO O
COCTOAHMMN BaXXHbIX NapamMeTpoB, TaKNX Kak (*)aKTI/I‘-IeCKOG
3HavYeHne napameTpa ynpaslieHnsd, BXxogHasd MOWHOCTb U
coobuieHuns o HEeNCNpaBHOCTAX.

[ns nonyyeHust 4ONOMNHUTENBHOW MHpOpMauuy obpaTutech B
komnaHwuto Grundfos.

ﬂpu ucnoJsib3oeaHuu cuz2Hasia WuUHbI cesa3u

YkasaHue | kosruvecmeo Hacmpoek, docmynHbIX Yepe3

Grundfos GO Remote, ymeHbwaemcsi.

12. NMpuoputeT HacTpoek

OnekTpoaBuraTenb BCerga MoOXHO HaCTPOUTb Ha aKcnnyaTauuto
npu MakcMmarnbHOW YacToTe BpaLleHNs UM OCTaHOBUTb €ro,
ucnonb3ysa Grundfos GO Remote.

[Mpu ogHOBpeMeHHOM 3aaeicTBOBaHUN OfHOW unu 6onee
dyHKLMI anekTpoasuraTens byaeT pabotaTe cornacHo yHKLUK,
umetoLlert 6onbLIMIA MpUOpUTET.

Mpumep: Ecnu yepes undposor Bxoa anektpoasuratento 6oina
3aflaHa MakcumarnbHas YyacToTa BpalleHus, TO Ha ero naHenu
ynpasneHus, nubo yepes Grundfos GO Remote MoxHO BbiGpaTh
TONbKO pexumbl anekTpoasuratens «PyyHon» nnu «OctaHoB».

Grundfos GO Remote

Mpuopurtet Konxa WK NaHenb yrnpaBneHusa Ha LincdpoBon Bxoa CBs3b Yepes WUHY
nyckalocTanosa anekTpogBurarene
1 OcTaHoB
2 OcTtaHoB*
3 PyyHon
4 MakcumanbHas yacToTa
BpaLleHns*
5 OcTaHoB
6 OcTtaHoB
7 MakcumanbHas YyacToTa
BpaLleHus
8 MuvHumanbHas YyacTtoTa
BpaLleHus
9 Myck
10 MakcumanbHas 4yactoTa
BpaLleHus
1" MuHumanbHas yacToTa
BpalleHus
12 MuHumanbHas yactoTa
BpaLLeHus
13 Myck
14 Myck

* Ecnu cBsA3b Yepes WnHy 6yaeT npepBaHa, anekTpoaBuratesib BEPHETCS K NPEXHEMY PeXUMY SKCrnyaTauum, HanpuMmep, K pexumy
«OcTaHoB», BbibpaHHoMy npu nomowwm Grundfos GO Remote nnv Ha naHenu ynpaBneHus anekTpogsuraTens.
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13. Grundfos Eye

Cuctema Grundfos Eye, pacnonoxeHHaa Ha naHenu ynpasnieHna
aneKkTpoaBurartend, ykas3blBaeT Ha ero SKCI'IJ'IyaTaLl,VIOHHbIVI

pexum. Cm. puc. 55, nos. A.
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Puc. 55 Grundfos Eye
Grundfos Eye UHpukauus OnucaHue

WNHAnKaTopbl He ropsT.

OTKNoYeHOo NuTaHue.
AnekTpoasuratens He paboTaer.

,D,Ba NPOTUBOMOJIOXHbIX 3€N1eHbIX CBETOBbIX
MHOMKaTOpa BpallaloTCAa B HanpasiieHNn
BpalleHna anekTpoasuraTtend, ecrnm
CMOTpeTb C HeENPMBOAHOIO KOHUA.

[MuTaHne BKNtOYEHO.
OnekTpoasurartens paboTaer.

[1Ba NpOTUBOMOMOXHbIX 3€IeHbIX CBETOBbIX
MHOMKaTopa NOCTOAHHO rOpAT.

MuTaHne BKNOYEHO.
AnekTpoaBuraTtesib OCTaHOBIIEH.

OfVH XenTbii CBETOBOW MHANKATOP
BpalllaeTcsl B HanpaBlieHMN BpaLleHus
aneKkTpoABUraTens, ecnm cMoTpeTb C
HENPMBOAHOrO KoHLA.

MpepynpexaeHue.
OnekTpoasuratens paboTaer.

OAVH XenTbli CBETOBOW MHANKATOP
NOCTOSIHHO rOPUT.

MpenynpexaeHue.
AnekTpoaBuraTesib OCTAHOBIIEH.

[1Ba NpOTMBONONOXHBLIX KPACHbIX CBETOBbIX
vHAMKaTopa MepLatT OLHOBPEMEHHO.

ABapws.
OnekTpoaBuraTesnb OCTaHOBIEH.

3eneHbli CBETOBOM UHAMKATOP B LIEHTpe
ObICTPO MUraeT YeTblpe pasa.

[uncTaHuMoHHOe ynpaBfieHve npu nomMoLLm
Grundfos GO Remote no pagnocsaau.
OnekTpoaBuraTenb NbliTaeTcsl CBA3aTbCsA C
Grundfos GO Remote.

PaccmaTpuBaembl anekTpoaBuraTens
noaceeyvnBaeTcsa Ha akpaHe Grundfos GO
Remote, cuctema onoeelyaeT nonb3oBaTens o
pacnonoXeHWn 3NeKTpoaBUraTens.

3eneHbli CBETOBOW MHOMKATOP B LIEHTpe
HernpepbIBHO MUraeT.

B B EEEEE N BN

[Mpwn BbIGOPE HYXXHOTO aNeKTpoaBUraTens B
MeHto Grundfos GO Remote 3eneHbln cBeTOBON

MHOWKATOP B LEeHTpe 6y,qu HenpepbiIBHO MUratb.

HaxmuTe Ha naHenu ynpasreHus
anekTpoaBuraTens, Ytobbl Ha4yaTb
OWCTaHUMOHHOE yrnpaBneHne u 06MeH AaHHbIMU
yepes Grundfos GO Remote.

3eneHbli CBETOBOW MHAMKATOP B LIEHTpe
NMOCTOSIHHO FOPUT.

OuncTtaHuMoHHOe ynpaBneHme npu nomMmoLym
Grundfos GO Remote no pagnoceaau.

O6MeH AaHHBIMU MexXAy aNeKTpoaBuratenem n
Grundfos GO Remote no pagnocsaau.

3eneHbli CBETOBOW MHAMKATOP B LIEHTpEe
ObICTPO MUraeT, noka naeT 06MeH AaHHbIMU

¢ Grundfos GO Remote 1 anekTpoasuratenem.

OT0 3aiMeT HECKOIbKO CEeKYHA.

S NN NN NN,

[ncTaHuMoHHOe ynpaBneHne npy nomoLm
Grundfos GO Remote no nHdpakpacHou cBa3u.
MpeT nony4yeHve anekTpoasuratenemM AaHHbIX
oT Grundfos GO Remote no nHdpakpacHom
CBSI3U.
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14. CurHanbHble perne

OnekTpoaBuraTenb OCHalleH ABYMs BbiIxodaMu Ans 6ecnoTeHumanbHbIX CUrHaNoB Yepes iBa BHYTPEHHUX pere.
Bbixogam curHamnoB MOXHO 3afaTb pexuMbl «IKkcnnyaTtaumsay, «PabotaeTy, «[oToBy, «ABapusa» u «lpegynpexaeHues.
DyHKUUN ABYX CUTHANbBHbIX pene nokasaHbl B Tabnuue HUxXe:

MonoxeHne KOHTAaKTOB CUTHANbLHOrO pere B
aKTUBUPOBAHHOM COCTOSHUM Pexum

OnucaHue Grundfos Eye 3 n aKCnAyaTaLun
Kcnnya- eaynpex-
y Pa6otaer TlotoB ABapus peaynp
Tauma Hue
OTKMOYEHO NUTaHne. "“‘ ’/r -
Bbikn. C NONC C C NONC C NONC [}

HopmanbHbIn,
MVH. UfN Makc.
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Hacoc paboTtaeTt B 90036
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15. ConpoTuBneHue n3onaumm

U3mepeHue conpomuesieHuUsl usonsyuU npu
Brnmanne nodknroyeHuu dsucamenel MIGE He
donyckaemcsi, maK Kak npu 3mom moxxem 6bimb

noepe)«deHa 8CMPOEeHHasi aJIeKMpPOHUKa.

16. TexHUYecKue AaHHble — HacocChbl C
OIJ.HOCIJa:iHI:IMM 3neKTpOnBVII'aTeJ1HMVI

16.1 HanpsixxeHMe nuTaHuA
* 1x200-240 B -10%/+10%, 50/60 I'y, PE.

Y6enuTech, 4TO 3Ha4YeHNs paboyero HanpsXKEHNs 1 4acToThl
TOKa COOTBETCTBYIOT HOMUHANbHbLIM AaHHBIM, YKa3aHHbIM Ha
dupmeHHon Tabnnyke.

PekomeHO0OBaHHbIN pa3Mep nnaBKoro npepoxpaHurtens

Tunopasmep anekTpoaBurartens MwuH. Makc.
[BT] [A] [A]
0,25-0,75 6 10
11-15 10 16

McnonbayloTcst cTaHAapTHbIE NaBkue NpeaoxpaHuTeni, a Takxe
BbicTpoCcroparlLLme NpefoxpaHnTeny Unm NpefoxpaHnTeny ¢
3afepxkon cpabaTbiBaHuMS.

16.2 Tok yTeuku

Tok yTeuku Ha 3emmto < 3,5 MA (MICTOYHUK MEPEMEHHOrO0 TOKa).
Tok yTeuku Ha 3emnto < 10 MA (MCTOYHMK MOCTOSIHHOTO TOKa).

17. TexHNn4Yeckne gaHHbIe - HACOChbI C
TpexdasHbIMU aNeKTpoaBUraTenamMm

17.1 HanpsikeHue NnUTaHUA
* 3 x380-500 B -10%/+10%, 50/60 I'y, PE.

Y6eputech, UTO 3Ha4YeHNs paboyero HanpsXKeHNst U YacToTbl
TOKa COOTBETCTBYIOT HOMUHASBHBLIM JAHHBIM, YKa3aHHbIM Ha
durpMeHHoIn Tabnunyke.

PekoMeHAOBaHHbIN pa3mMmep niaBKoro npegoxpaHutens

Tunopa3smep anekTpoaBuraTens MwuH. Makc.
[kBT] [A] [A]
0,25 6 6

1,1 6 6
1,5 6 10
2,2 6 16
3 10 16
4 13 16
5,5 16 32
7,5 20 32
11 32 32

Mcnonb3aytoTca cTaHAapTHbIe NaBkue NpeoxpaHuTeniy, a Takxe
GbicTpOCroparLme NpefoxpaHuTeny Unu NpeaoXpaHuTenm ¢
3afepxKoii cpabaTbiBaHus.

17.2 Tok yTeukn

YacToTa Tok yTeuku
MowHoCTb HanpsixeHune .
BpaweHus [KBT] [B] (nepemeHHbIN)
[MuH"] [mA]
<
224 <400 <3.5
> 400 <3.5
1450-2000
55.75 <400 <3.5
’ ’ > 400 <5
<
3.55 <400 <3.5
2900-4000 > 409 =35
75-11 <400 <3.5
’ > 400 <5
<
3.55 <400 <3.5
> 400 <3.5
4000-5900
7511 <400 <35
' > 400 <5

18. Bxoabl/BbixoAabl

CurHanbHas 3emns (GND)

Bce HanpshkeHne oTHocuTenbHo OOLero BbiBOAA.
O6wwii BbIBOA SiBNsieTCst obpaTHbIM MPOBOAHMKOM 45151 BCEX
TOKOB.

AGconoTHOe MaKkCMMarnbHOe HanpsiXKeHue U npeaerbHbIN TOK

MpeBbileHne creayloLWmnX 3aNeKTPUYECKUX NpeaerioB MoXeT
NPUBECTY K CYLLLECTBEHHOMY COKPALLEHWIO 3KCMIyaTauMOHHOW
HaAEXHOCTW M JONITOBEYHOCTM 3MeKTpoABUraTens:

Pene 1:
MakcumanbHas Harpyska koHTakTa: 250 B nepemeHHoro Toka,
2 A vnu 30 B nocTosiHHOro Toka, 2 A.

Pene 2:

MakcumanbHas Harpyska koHTakTa: 30 B nocTosiHHOro Toka, 2 A.
Knemmbl GENI: o1 -5,5 no 9,0 B nOCTOSIHHOrO TOKa Npu Toke
MeHee 25 MA.

Mpoune knemmel BXxoaa/seixoga: ot -0,5 no 26 B noctosiHHoro
TOKa nNpu Toke MeHee 15 MA.

LndpoBbie Bxoabl (DI)
Tok > 10 MA npu V, = 0 B NOCTOAHHOTO TOKa.

bes yBennueHnsa Toka npu nosbiweHun V, > 5 B NOCTOSHHOTO
TOKa.

OnpeperneHHbIil HU3KNIA TOrMYecknii yposeHs: V, < 1,5 B
MOCTOSIHHOrO TOKa.

OnpepfeneHHbIn BbICOKUI noruyeckuin yposexns: V, > 3,0 B
MOCTOSIHHOTO TOKa.

[uctepesunc: Her.

OKpaHupoBaHHbI kabenb: 0,5 - 1,5 Mm?2,

MakcumanbHasa anuHa kabens: 500 m.

LindpoBbie BbiIxoabl ¢ OTKPbITbIM KonrnekTtopom (OC)

Harpy3ouHas cnocobHocTb 75 MA. [laHHble BbIXO4bl HE SABASIOTCS
aKTMBHbBIMU.

Tunbl Harpy3ku: Pe3nctuBHas unu/v MHAYKTUBHAS.

HanpsxeHne HU3KOro ypoBHS Npu TOKe Harpyskn 75 mA:
Makc. 1,2 B nocTtosiHHOro Toka.

HanpsxeHne HU3Koro ypoBHs Npu Toke Harpyskn 10 mA:
Makc. 0,6 B.

3almTa oT NpeBblLIEHss MakCMMarnbHOro Toka: EcTb.
OKkpaHnpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.
MakcumanbHasa anvHa kabens: 500 m.

Ananorosble Bxoabl (Al)

[nanasoHbl CUrHaNoB HaMpPsXKEHUS:

* 0,5-3,5B noctosiHHoro Toka, AL AU.

¢ 0-5B nocTtosHHoro Toka, AU.

* 0-10 B noctosiHHOro Toka, AU.

BHyTpeHHee conpoTuBneHne Ans CUrHanoB HanpskKeHns:
R, > 100 kOm npwu +25 °C.

Mpu BbicOkOI paboyen TemnepaType MOryT BO3HMKATb TOKU
yTeykun. Cnegnte 3a TeM, YTOObI BHYyTPEHHEe CONpoTUBIIEHNE
MCTOYHMKa OCTaBanocb HU3KMM.

[nana3oHbl cMrHanoB Toka:

* 0-20 mA nocTosiHHoro Toka, AU.

* 4-20 mA nocTtosiHHoro Toka, AL AU.

BHyTpeHHee conpoTuBneHue ansa curHana toka: R, = 292 Om.
3awunTa oT neperpysku no Toky: EcTb.

Honyck npu namepenusx: -0/+3% ot makcumyma nsmepsemon
BENNYNHBI.

OKkpaHnpoBaHHbIN kabenb: 0,5 - 1,5 Mm2.

MakcumanbHasa anvHa kabens: 500 m (3a ucknYeHnem
noTeHLUMOMeTpa).

MoTeHumomeTp noakntoyeH k +5 B, GND, n niobomy
aHanoroBomy Bxoay Al, ntobow aHanorosbin BXo4:
Mcnonb3oBatb makcumym 10 kKOm.

MakcumanbHas anvHa kabens: 100 m.
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(N¥) umnoohy

AHanoroBbif Bbixog (AO)

TONbKO aKTUBHbIN BbIXOS4,.

CwurHan HanpsikeHus:

e [Ounana3soH: 0-10 B nocTosAHHOro TOKa.

*  MwuHumanbHoe COMpoOTUBIIEHNE HArpy3Kn Mexzay aHanorosbim

BbixogoM 1 GND: 1 kOm.
* 3awmnTa oT KOPOTKOro 3aMblkaHus: EcTb.
CwurHan Toka:
» [OwnanasoHbl: 0-20 1 4-20 MA NOCTOSIHHOTO TOKa.

* MakcrumansHoe ConpoTUBIIEHME HArpy3Kn Mexay
aHanorosbIM BeIxogoM 1 GND: 500 Om.

» 3awmwuTta oT pa3mblkaHusa Lenu: EcTb.

[Honyck Ha norpeluHocTb: -0/+4% oT Makcumyma namepsiemon
BEMUYUHbI.

OKpaHupoBaHHbIV kabenb: 0,5 - 1,5 mm2.
MakcumansHasa anvHa kabensa: 500 m.

Bxoabi Pt100/1000 (PT)

[nana3oH TeMnepaTypbl:

* He meHee -30 °C (88 Om/882 Om).

* He 6onee +180 °C (168 Om/1685 Om).

Honyck npu nsmepenusx: + 1,5 °C.

Paspeluatoutas cnoco6HocTb npu namepeHuu: < 0,3 °C.

ABTOMaTnyeckoe onpegenexune guanasona (Pt100 nnu Pt1000):
EcTb.

CurHan o HeucnpaBHOCTM faTymka: EcTb.
OkpaHupoBaHHbI kabenb: 0,5 - 1,5 mm2.

[inga kopoTknx npoBoAoB ncnonb3osaTe Pt100.

[Onsa anvHHbBIX NpoBoAoB ncnonb3osatb Pt1000.
Bxoabl gaTuumka LiqTec

Mcnonb3oBaTb Tonbko gatynk Grundfos LigTec.
OKpaHupoBaHHbIV kabenb: 0,5 - 1,5 mm2.

Bxopa v Bbixoa undposoro gatunka Grundfos (GDS)
Wcnonb3oBaTtb Tonbko Lmdposou gatunk Grundfos.
NcTouHukn nutaHus (+5 B, +24 B)

+5 B:

* BbixogHoe HanpsikeHue: 5 B nocTosiHHOro Toka -5%/+5%.

*  MakcumanbHbI Tok: 50 MA NOCTOSAHHOIO TOKa (TONBbKO
nutaxue).

+ 3awwura oT neperpy3ku: EcTb.
+24 B:
* BbixogHoe HanpsixeHue: 24 B nocTosaHHOro Toka -5%/+5%.

*  MakcvManbHbI Tok: 60 MA NOCTOSIHHOIO ToKa (TONbKO
nutaxue).

« 3awwuTa oT neperpysku: EcTb.
LincdpoBbie Bbixoabl (perne)
BecnoTeHumnanbHble NepeknoyatoLLme KOHTaKTbl.

MuHumanbHas Harpys3ka Ha KOHTaKTbl BO BpeMA UCNOJIb30BaHUA:

5 B nocTtosiHHOro Toka, 10 MA.

OKpaHupoBaHHbIv kabenb: 0,5 - 2,5 mm? .
MakcumansHasa anvHa kabensa: 500 m.

BxopA WWHbI cBA3KN

MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHUpPOBaHHbIV TPEXXKUIbHbIN kabenb: 0,5 - 1,5 Mm2.
MakcumanbHas anvHa kabens: 500 m.
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19. YcTaHOBKa Moaynsi KOMMYHUKaLUOHHOTO
uHTepcpenca (CIM)

lpedynpexdeHue

* Bo3MOXHbI msiKenblie mpaembl Unu
cMepmesibHbIU UcXo0.

* Omknroyume numaHue u nodoxoume 5 MuHym,
npexde yem npucmynumse kK pabome ¢
anekmpodeuzamersiem.

lMpumume mepsbi Onst npedynpexoeHust

c/lyyaliHo20 8KJ/IH0YeHUs MUMaHusi.

MpedynpexdeHue

Mpu pabome ¢ 371eKMPOHHBLIMU KOMITOHEHMaMu
csedyem ucrnosib3086ambs aHmMucmamuyeckuli
Habop. 9mo npedynpedum nospexoeHue
KOMIMOHEeHMmMoe om 3J1eKmpocmamu4ecKko20
paspsioda.

Mpu omcymcmeuu mako2o Habopa KOMIMOHEeHM
csiedyem nomecmumb Ha aHMUCMamMUuYeCKYH
MKaHb.

TMO6 4462 2315

Puc. 56 AHTUcTaTnyecknin Habop

1. OTknOYMTE NUTAHME Hacoca.

2. CHUMHUTE KpPbILWKY KNEMMHOWN KOpobkn ocnabue YeTbipe BUHTA
(puc. 57, nos. A) u 3atem nogHumuTe ee (puc. 57, nos. B).

TMO06 4081 1515

Puc. 57 CHATUE KPbILWKN KNEMMHON KOpobKu

3. CHumuTe kpbiwky CIM (puc. 58, nos. A), HaxaB Ha CTOMOPHbIN
A3bI40OK (puc. 58, no3. B), 1 nogHUMUTE 0AHY ee CTOPOHY (puc.
58, nos. C). CHUMUTE KpbILLKY C kpenneHun (puc. 58, nos. D).

TMO6 4084 1515

Puc. 58 CHaTue kpbiwkun CIM



4. CHUMUTE CTOMOPHBIN BUHT (puc. 59, nos. A).

TMO6 4082 1515

Puc. 59 CHATHe cTONOpHOro BMHTa

5. YctaHoBute mogynb CIM Ha ogHOM ypOBHe C Tpems
nNNacTUKoBbIMU AepxaTensmu (puc. 66, nos. A) n nogkniounTe
pasbem (puc. 64, nos. B). MpmwkmuTe Moaynb nansuyamu.

TMO06 4083 151