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MpeaynpexaexHne

Mpexae 4yem npuctynatb kK paboTam N0 MOHTaxXy
obopynoBaHusi, He06X0AMMO BHUMATENBHO U3YYNTb
OaHHbI 4OKYMeHT. MoHTax 1 akcnnyartauus
o6opynoBaHWs [OMKHbI NMPOBOANTLCS B
COOTBETCTBUU C TPeOOBaHUSAMU [aHHOTO AOKYMEHTa,
a Takxe B COOTBETCTBUM C MECTHLIMU HOPMamu 1
npasunamu.

1. 3Ha4yeHue CUMBONOB U HaanNUcen B AOKYMEHTe

> . >

MpepynpexaeHue
HecobnioaeHvne gaHHbIX NpaBun TEXHUKN
6€30MacHOCTM MOXET MPUBECTUN K TPaBmMam.

MpeaynpexaeHue

KOHTaKT ¢ ropsiunMmMmu noBepxHocTsmu o6opyaosaHus
MOXET MPUBECTM K OXXOraM 1 TSHKKUM TeNecHbIM
MOBPEXAEHUAM.

HecobniogeHne gaHHbIX NpaBuU TEXHUKK

6e30MacHOCTM MOXET Bbl3BaTb OTKa3 UMK

YkasaHue

noBpexaeHne obopyaoBaHus.

MprmeyaHus unu ykasaHusi, ynpoliaioLime paboTty u
rapaHTupytoLme 6e3onacHyto sKkcnyarauuo.



2. Oowme cBepgeHudA

HacTosiiee pykoBOACTBO SABNSIETCS AOMNOMHEHUMEM K PYKOBOACTBY
Mo MOHTaXy M 3KCnyaTauumy COOTBETCTBYIOLWMUX CTaHAAPTHBLIX
HacocoB CR, CRI, CRN, CRT, SPK, MTR, CM n BMS hp.
MHCTpyKUMK, HE NpeacTaBneHHblE B HACTOALEM PYKOBOACTBE,
CMOTpUTE B PYKOBOACTBE MO MOHTAaXy M 3KCNyaTaunm
cTaHgapTHOro Hacoca.

3. O6bwee onucaHue

E-Hacocbl komnanun Grundfos ocHaleHbl cTaHgapTHBIMKU
aneKkTpoaBuraTensiMm co BCTPOEHHbIM nNpeobpasoBaTtenem
YyacToTbl. Hacocbl NnpegHa3Ha4YeHbl AN NOAKITIOYEHUS K
TPEXA3HON CETU INEKTPONUTAHUS.

3.1 Hacocbl 6e3 ycTaHOBNEHHOro Ha 3aBofe AaTyuka
Hacocbl o6opyaoBaHbl BCTpoeHHbIM [A-koHTponnepom n moryt
ObITb HACTPOEHbI NOA BHELLIHUI JaTyMK, obecneynBatoLunin
perynvpoBKy criefyroLmx napaMmeTpoB:

* [aBneHue;

* nepenag AaBlneHus;

*  Temnepatypa;

* nepenag Temnepartyp;

* pacxog.

Ha 3aBoe-un3rotosuTesnie HacocCbl NpeaBapuUTernibHO HAaCTPOEHbDbI
Ha HeperynmpyeMblVl pexunm ynpasneHua. |-|V|-KOHTpOJ'IJ'Iep MOXHO

aKkTuBMpoBaTtb ¢ nomoubto nynsta R100 nnm nporpammel
Grundfos GO Remote.

3.2 Hacochbl ¢ gaTyMKom gaBrneHus

Hacochbl ocHalleHbl BCTpoeHHbIM MMA-KoHTponnepom, u B
COOTBETCTBMU C HACTpPOWKaMu perynupoBaHue gasreHns
HarHeTaHWs OCYLLECTBMSETCA AaTYNKOM AaBnNeHUs.

Hacockl ycTaHOBMEHbI Ha perynupyemblil pexum ynpasneHus.
Hacocbl B OCHOBHOM MCMONb3YHOTCS ANA noaaepxaHus
NOCTOSAHHOIO AaBfEeHUsl B CUCTEMAX C NepPeMEHHbIM
BOOONOTPebneHnem.

3.3 HacTpowkn

OnvcaHne HacTpoek, NPUMEHMMbIX K Hacocam 6e3
YCTaHOBNEHHOIO Ha 3aBofe AaTuuka U K Hacocam C AaT4YMKOM
[AaBrieHusl, yCTaHOBIEHHbIM Ha 3aBOJeE.

YcTaHoBneHHoe 3Ha4YeHue

Tpebyemoe ycTaHOBNEHHOE 3HAYEHNE MOXHO 3afaTb OQHUM U3
TPEX cnocoboB:

* HenocpeaCTBEHHO Ha naHenu ynpasneHna HacoCcoM
* 4epes3 BXO[ BHELWIHEero curHana 3agaHuma yCtaBku

* C MOMOLLbIO NynbTa AUCTaHUMOHHOrO ynpasnexnms R100 vnu
Grundfos GO Remote.

Opyrve HacTpomnku

Bce ocTanbHble HACTPOMKN MOXHO 3a4aBaTb TOMbKO MPW MOMOLLM
nyneTa AgncrtaHumoHHoro ynpaenenust R100 unu Grundfos GO
Remote.

BaxHble napameTphbl, Takne kak hakTuyeckoe 3HayeHne
napameTpa yrnpaBreHusi U 3HepronoTpebrneHne, MoXxHo
onpeaennTb C MOMOLLbIO NyNbTa AUCTAaHLUOHHOTO YNpaBreHuns
R100 nnn Grundfos GO Remote.

Ecnun TpebytoTca ocobble nnu cneyunanbHble HACTPOWKM,
nonb3ynTecb nporpaMmHblM ob6ecneveHnem Grundfos PC Tool
E-products. [1na nony4yeHus 4ONONHUTENbHON HhopMaLuun
obpallanTecb B permoHanbHoe NpeacTaBUTENbCTBO KOMMaHUU
Grundfos.

4. MoHTaX MexaHM4YeCKoOMn 4acTtu

Hacoc pomxeH 6bITb HaAEXHO 3aKpennéH Ha NPOYHOM
dyHOaMeHTEe C NOMOLLbI 6G0ONTOB, YCTAHOBIEHHbIX B OTBEPCTUS
BO doriaHue unu nnuTe-oCHOBAHUK.

B cooTtBeTcTBUM C pa3pelwieHmem UL/cUL gomxHbl

6bITb BbIMNOMHEHbI AOMNOMHUTENbHbIE MOHTaXHblE

npoueaypsbl, ykasaHHble Ha cTp. 30.

4.1 OxnaxpeHue anekTpoaBuratens

[na o6ecnevyeHns [OCTAaTOYHOIO OXNaXAeHWs anekTpoaBUraTens

1 3NeKTPOHHOro obopyaoBaHusi cobnogante cnegyrolime

TpeboBaHus:

+ Y6eauTtech B HaNM4MmM JOCTATOMHOMO KONMMYecTBa Bo3ayxa Ans
OXNaxXaeHus.

+ [loppepxuBaniTe TemnepaTypy OXnaxaaloLwero Bo3gyxa Huxe
40 °C.

» CnepguTte 3a yucTtoTon pebep v nonacten BeHTMNATOpa.

4.2 MoHTaX BHe nomeLleHus

[Mpn MOHTaxe BHe nNomMmeLleHns Heobxogmmo obecneunTb
COOTBETCTBYIOLLYIO 3aLUTY HAcoca, YTOObl UCKMIOYNTL
obpasoBaHne KOHAeHcaTa Ha anekTPOHHbIX geTansax. Cm. puc. 1.

TMOO 8622 0101 - TMO2 8514 0304

Puc.1 [lpumepbl 3aLMTHBIX KOXYXOB

CHUMUTE CnmBHYIO0 NPOBKy BHW3, YTOOLI NPefoTBpaTuTL
obpasoBaHve BNarv v BoAbl B anekTpoasurartene.

BepTukanbHO MOHTUPYeMble HacoCkl UMEIOT Knacc 3alumThl
kopnyca IP55 nocne ynaneHus pe3sb0Boi Npobku CnnBHOro
oTBepcTUS. [OPN3OHTaNbHO MOHTUPYEMbIE HACOChl UMEIOT APYron
Knacc sawuTbl kopnyca - IP54.

5. SneKTquecxwe nogknrw4veHusn

Mopsipok nogkntoveHusi E-HacocoB K UCTOYHMKaM MUTaHKSA
npvBeAEeH Ha criedyroLwmnx cTpaHmuax:

5.1 Hacocbl ¢ mpéxghasHbiMu arnekmpodsuzamernsimu,
1,1-7,5«kBm, ctp. 3

5.2 Hacocbl ¢ mpéxghasHbiMu arnekmpodsuzamernsimu,
11-22 kBm, cTp. 6.

5.1 Hacocbl ¢ TpéxdasHbIMK IneKTpoaBUraTensimm,
1,1-7,5 kBTt

MpeaynpexaeHune

MoTpebuTens UNKM MOHTaXHas opraHu3aumnst HecyT
OTBETCTBEHHOCTb 3a NPaBUIIbHOE MOAKIYEHNE
3a3eMIEHNS 1 3alUTbl B COOTBETCTBUM C
[eCTBYIOLMMY HaUMOHaMbHBIMU 1 MECTHLIMU
HOpMaTUBHbLIMU CTaHZapTamu. Bce onepauuu
[OOJIXHbI BbINOMHATLCSA KBANMMULMPOBAHHbBIM
nepcoHarom.

MpenynpexaeHve

Mepen Tem kak NpPoM3BOANTL Kakune-nmbo paboTel B
KNneMMHOM Kopobke Hacoca, HeobXoaANMO OTKIIOYUTb
BCE Lienu 3NeKTponuTaHus He MeHee 4YeM Ha 5
MUHYT.

O6paTtuTte BHMMaHMe, YTO pene curHanmsauum
MOXeT OblTb NOAKMIOYEHO K BHELLUHEMY UCTOYHUKY
NUTaHMSA U MOXET OCTaBaTbCsl 3anUTaHHbIM Npu
OTKMIOYEHUM CETEBOIO NUTaAHMUS.

[na o6o3Ha4YeHns aHHOro NpeaynpexaeHns Ha
KIEeMMHOM KOpobKe ABuraTensi MMeeTcs Aprbik
XKENnToro useta:

Pycckum (RU)
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5.1.1 NMogroroBka

Mepen nogknioveHnem E-Hacoca k ceTu anekTponuTaHus
Heo6XoAMMO BHMMATENbHO U3Y4YNTb CXEMY Ha NMpUBEOEHHOM
HUXE PUCYHKE.
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Puc. 2 Hacoc, noakno4YeHHbIN K CeTU C ceTeBbIM
BblKMo4aTenem, pe3epBHbIMU MaBKUMK
npeaoxpaHuTensmMun, 4ONOMHUTENbHOM 3aLUNTON U
3alWMTHLIM 3a3eMMeHNEM

TMOO0 9270 4696

5.1.2 3awmTa oT yaapa aneKTPOTOKOM NMpU HENpPsiMOM
KOHTaKTe

MpenynpexaeHue

Hacoc Heob6xoanmo 3a3eMnnTb B COOTBETCTBUM C
rocygapcTBeHHbIMWU HOpMATUBaAMMU.

Ecnu Tok yTeukn anekTpoasuraTenen MOLHOCTbIO OT
4 po 7,5 kBT npeBbiwaeT 3,5 MA, byabTe ocobeHHO
OCTOPOXHbI MPY 3a3eMIEHUN JaHHbIX
anekTpoaBuraTene.

B ctanpaptax EN 50178 n BS 7671 npuBogsTtcsa cnegytowne

Mepbl NPegOoCTOPOXHOCTU AN ToKa yTedkn > 3,5 MA:

* Hacoc gomkeH 6bITb YCTaHOBMEH CTAaLMOHAPHO U
HenoaBMXKHO.

* Hacoc gonxeH BbITb NOCTOSIHHO NOAKIIOYEH K CEeTU.

* [loaknioyeHne 3a3eMneHns AOMKHO BbIMOMHATLCS ABOWHBIM
NPOBOAOM.

MpoBoaa 3alMTHOro 3azemneHns Bceraa AOMKHbI UMETb

LLBETOBYIO MapKMpPOBKY xénTtoro/3éneHoro (PE) nnu xéntoro/

3enéHoro/cuHero (PEN) uBerta.

5.1.3 Pe3epBHble nnaBKkue npeAoxpaHuTenu
PekomeHayemble pa3mepbl npegoxpaHuTenel ykasaHbl B
pasgene 20.1 HanpsxeHue numaHus.

5.1.4 lononHUTenbHas 3awura

Ecnu Hacoc NoakntoyeH K anekTpuyYeckon ycTaHoBKe, B KOTOPOI B
KayecTBe AOMNOMHUTENbHON 3alWUThl UCMONb3YeTCA 3alimTa oT
Toka yTeukun Ha 3emnio (Y30), aBToMaT 3aLMTHOrO OTKIIOYEHUS
LOMKEH UMETb MapKUPOBKY:

AR [==] a0

[aHHbIN aBTOMAT 3aLMTHOIO OTKITIOYEHUS OTHOCUTCS K Tuny B.
Cnepnyet yunTbiBaTb CyMMapHble TOKU YTEYKN BCETO
anekTpoobopyaoBaHNsl B MECTE YCTaHOBKM.

Tok yTeuku anekTpogBurartensi Npy aKcnnyatauum B HOpMarnbHbIX
ycrnoBusix cM. B pasgene 20.3 Tok ymeyku.

Bo Bpemsi 3anycka 1 B CETAX C HECUMMETPUYHBLIM NUTAHUEM TOK
YyTEUKN MOXET ObITb Bbllle 06bIYHOIO, B pe3ynbraTe Yero MoxeTt
cpaboratb ¥30.

5.1.5 3awmTa anekTpoaBuraTens

BHewHAsA 3awmTa anekTpoasuratens Hacoca He Tpebyertcs.
OnekTpoaBuraTenb OCHaLLEH TEMMOBOW 3alWMToN OT
Me[JIEHHO HapacTalLWmnX neperpy3ok 1 6riokMpoBku

(FOCT 27888 (IEC 34-11), TP 211).

5.1.6 3awWmuTa OT NepexoaHOro HanpsXXeHUsi B CeTU

Hacoc 3almiéH oT nepexogHbIX HaNpPsKEHU C NOMOLLLIO
BapuCTOPOB, BKMOYEHHbIX MeXay daszamu 1 Mmexay dasamu u
3eMnen.

5.1.7 HanpsixxeHWe NUTaHNUA U CeTb 3NEeKTPONUTaHUsA
3 x 380-480 B - 10 %/+ 10 %, 50/60 'y, 3aWwMTHOE 3a3eMneHune.

3HayYeHUs HanpshkeHWs MIUTaHWS U YacTOThbl TOKa ykasaHbl Ha
hvpMeHHoI Tabnuuke Hacoca. [laHHble napameTpbl AOMKHbI
COOTBETCTBOBATL NapaMeTpaM 3f1eKTPOCETH, K KOTOPOWi
noaknYyaeTca ycraHoBKa.

MpoBoaa B pacnpenenuTenbHo KOpobke AOMKHbI BbiTb
MaKCUManbHO KOPOTKMMU. UckntoueHne cocTaBnseT NpoBog,
3aLLMTHOrO 3a3eMIeHUs: ero aAnvHa BblonpaeTcs Tak, YTobbl Npu
crnyyYanHoMm BblaepruBaHumn kabens u3 kabenbHon MydThbl
nocnefHUM NPoOBOAOM, KOTOPbIA Npu 3ToM o6opBeTcs, Gbin
NpoBOA, 3aLWUTHOIO 3a3eMIEeHUS.

— L1

TMO03 8600 2007

Puc. 3 TllogknioyeHue K ceTu anekTponuTaHus

Ka6enbHble ynnoTHeHus

KabenbHble ynnoTHeHUst cooTBeTCTBYOT cTaHaapTy EN 50626.
+ KabenbHoe ynnotHeHue 2 x M16, anametp kabens J4-210
» KabenbHoe ynnotHeHue 1 x M20, anametp kabens F9-317
* BbiGuBHbIE 0TBEepcTMA Ans BBoAa kabens 2 x M16.

MpepynpexaeHve
Ecnun nuTatowmii kabenb NoBpeXAEH, TO OH AOMKeH
ObITb 3aMeHEH KBanM@UUMPOBaHHbLIM NEPCOHANoM.

Tunbl ceTn

E-nacockl Grundfos ¢ TpéxdasHbiMn anekTpoaBuraTensamm
MOXHO NOAKMIOYUTL K ceTu no6oro Tmna.

MpepynpexaeHve

3anpelyaerca nogknioyaTb E-Hacockl ¢
TpéxdpasHbiMU ANEKTPOABUraTENAMU K CETU NUTAHUSA
C HanpsiXeHnem mexay dason n semnén bonblue
440 B.



5.1.8 MNMyck/ocTaHOB Hacoca

KonuyecTtBo nyckoB 1 0CTaHOBOB MYTEM Nogauyu u

OTKIIOYEHNS NMNTAIOLLETO HAMPSHKEHUs HE AOIMKHO

npesblilwaTh 4 pa3 3a oAunH Yac.
Mpun nopknioyeHMn Hacoca K CETU NMUTaHWS, OH Ha4YHeT paboTaTb
npuMepHo Yepes 5 cekyHA.

Ecnu TpebyeTcs 6onee yacTtoe BKMOYEHNE U BbIKMOYEHNE
Hacoca, Heo6X0AVMMO VCMOoSb30BaTh BXOA AN BHELIHEro curHana
nycka/octaHoBa Npv BKNIOYEHUW/BBIKNIOYEHUM Hacoca.

Ecnun Hacoc BkoYaeTcst Ny OTKIIOYAETCH C NMOMOLLbIO
BHewHero curdHana BKJ1/BbIKI1, oH HaunMHaeT paboTaTtb
HemeaneHHo.

ABTOMaTM4eCKUI NOBTOPHbIN NYCK

Ecnu Hacoc, ycTaHOBMEHHbIN Ha aBTOMaTUYeCKnii
NMOBTOPHbIN NYCK, BbIKMOYaeTCa U3-3a
:
HencnpaBHOCTU, TO NOCMe e€ yCTpaHeHUs! OH
HauyMHaeT paboTaTb aBTOMaTUYECKMU.
OpHako aBToOMaTMYECKMIA NOBTOPHbIA MNYCK NPUMEHUM TOMNBKO AN
Takux TUNOB HEUCMPABHOCTEWN, KOTOPbIE UMELDT

COOTBETCTBYHOLLME HAacTporku. Kak npaBuno, ato ogHa u3s
crnepyloLwmx HencnpaBHOCTEN:

* BpeMeHHada neperpyska;
* HeucnpaBHOCTb B CUCTEME ANIEKTPONUTAHUA.

5.1.9 MoakntovyeHNA pacluMpeHHOro moayns BBoga/BbiBoga

B ctaHpgapTtHom ncnonHeHmmn Hacocel CRE, CRIE, CRNE, CRTE,
SPKE, MTRE, BMS hp nocTtaBnsitoTcsi ¢ paclUMpeHHbIM Modynem
Bxopa/sbixofa. o 3akasy AaHHbIe TUMbl HACOCA MOXHO
npuobpectn ¢ 6a30BbIM MOAYNEM BXOLO0B/BbIXOO0B,

cm. 5.1.10 CoeduHeHusi 6a3og8o20 Modyrisi goda/ebigo0a Hacoca.

PacwupeHHbIn Mogynb BBoAa/BbIBOAA

Mogyrnb nMeeT HECKOMbKO BXOAOB M BbIXOAOB, YTO MO3BONSET
1Cronb30BaTh 3MeKTpoaBuraTesls B COBPEMEHHbIX YCTAHOBKAX,
Tpebyowmux 60MbLLIOro KoNMMYecTBa BXO4OB U BbIXOO0B.

PaclwvpeHHbIi Moaynb BBOAA/BbIBOAA UMEET criegytoLine
BO3MOXHOCTM NOAKIIOYEHUS:

¢ KNemMbl Nycka/oCTaHOBa;

*  Tpu uNpPOBbLIX BXOAA;

* OOVH BXOA ANs 3afaHusi yCTaBoKk;
* OAOWH BXOA AaT4yuKa;

* OOWH aHamnoroBblli BbIXOA;

* wwuHa GENIbus.

Ecnun BHewHun BoikntovaTtens BKJT/BbIKIT He

NOAKMIOYEH, KNneMMbl 2 1 3 He06X0aMMO COeAMHUTL

nepembIYKON.
B kayecTBe Mepbl NPefOCTOPOXHOCTM NPOBOAA, KOTOpble
Heo6XoAMMO MOAKNIYATb K YKa3aHHbIM rpyrnnam CoOeaAVHEHWUN,
crnepyert TWaTenbHO M30NMPOBaTh MO BCEN ANUHE.
Ipynna 1: Bxoabl
* nyck/ocTaHoB (knemmbl 2 n 3)
* uudposble Bxogbl (knemmbl 11 9,101 9,11 1 9)
* BXOA ANSA 3agaHns ycTaBok (knemmsbl 4, 5 1 6)
* BXOA OCHOBHOrO AaTtyuka (knemmsbl 7 n 8)
* GENIbus (knemmbl B, Y 1 A).

Bce Bxoabl U3HYTPM N30MMPOBaHbI OT MNOAKIIOYEHHbIX K
3MeKTPOCceTn TOKOBeAyLMUX YacTel Npu NOMOLLM YCUNEHHON
N30MALMN U ranbBaHMYECKN U30MMPOBaHbI OT APYrunX
anekTpouenen.

Ha Bce kneMmbl ynpaBneHvs noAaéTcst NOHWXKEHHOE HanpshkeHne
Ansi noBblWeHns anekTpobesonacHoctu (PELV).

OT0 obecneynBaeT 3aLMTy OT yAapoOB TOKOM.

Fpynna 2: Beixoa (curHanbHoe pene, knemmbl NC, C,
NO)
Bbixoa ranbBaHn4yecku N30nmMpoBaH OT ApYyrnx uenen.

Takum oGpasoM, Ha BbIX04 MOXeT OblTb NofaHo pa60qee nnu
3alLUNTHOE CBEPXHU3KOE HanpsaXXeHune.

* AnanoroBbiil Bbixog (knemma 12 n 13).

I'pynna 3: NMutaHue ot cetn (knemmbi L1, L2, L3)

lanbBaHuyYeckas pasBsidka JomkHa oTBedYaTb TpeboBaHNAM
ycuneHHou nonsauum cornacHo ctaHgapty FOCT P 52161

(EN 60335), Bkntovasa TpeboBaHMA MO ANVHE NYTU TOKa YTEYKN U
fonyckam.
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BblBOAA
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5.1.10 CoeauHeHus 6a3oBOro moaynsa BBoAaa/BbiBOoAa Hacoca

B ctaHgapTHoM ncnonHeHumn Hacocel CME noctasnsiotes ¢
6a3oBbIM MoayneM Beoda/BbiBoAa. [1o 3aka3y Hacoc MOXHO
npuobpecTn ¢ paclUMPEHHbIM MOAYNEM BXOL40B/BbIXOO0B,

cm. 5.1.9 ModknoveHus pacwupeHHo20 MoOdyrs egoda/sbigola.

Ecnu BHewHwun Bbikntovatens BKIT/BbIKIT He

NoAaKIoYeH, Knemmbl 2 1 3 He06X0ANMO COeaUHUTb

nepeMblYKOW.
B kayecTBe Mepbl MpegoCTOPOXKHOCTH NPOBOAA, KOTopble
Heo6XoAMMO MOAKMNIYATb K YKa3aHHbIM rpynnam CoeaAvHEHUN,
crnepyert TWaTenbHO M30NMPOBaTh MO BCEN ANUHE.
Ipynna 1: Bxoabl
* nyck/ocTaHoB
* uncposon Bxoa
* BXOA ANA 3agaHns ycTaBku knemmbl 4, 5 n 6
¢ BXOA gaTtyuka Knemmbl 7 1 8
* GENIbus knemmbl B, Y n A

Bce Bxoppl (rpynna 1) n3onupoBaHbl OT NOAKMIOYEHHbIX K
3MEeKTPOCeTN TOKONPOBOAALLMX YacTel anekTpoobopyaoBaHus ¢
MOMOLLbIO YCUINEHHOW U3OMNALUN U ranibBaHNYECKN N30MMPOBaHbI
OT ApYrux anekTpouenen.

Ha Bce kneMmbl ynpaBneHvs nogaéTcsi NOHWXKEHHOE HanpshkeHne
Ans noBblWeHnsA anekTpobesonacHoctn (PELV).

370 obecneynBaeT 3aWUTy OT yaapoOB TOKOM.

Knemmbl 2 n 3
knemmbl 11 9

Fpynna 2: Beixop (curHanbHoe pene, knemmsl NC, C, NO)

Bbixog (rpynna 2) ranbBaHU4eCcKy M30MMpOBaH OT ApYrux
anekTpouenen. Takum ob6pa3om, Ha BbIXo4 MOXET OblTb MOAAHO
paboyee nnun 3alWMTHOE CBEPXHN3KOE HaNpsXKeHNe.

F'pynna 3: MutaHue ot cetn (knemmbl N, PE, L)
lanbBaHu4yeckas pa3Bs3ka JOMKHa oTBeYaTb TpeboBaHUSAM
ycuneHHow msonauum cornacHo ctangapty FOCT P 52161

(EN 60335), Bkntoyasi TpeboBaHusl MO ANUHE NyTU TOKa YTEYKN U
gonyckam.
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Puc.5 Knemmbl coegnHeHunn, moaynb BBoAa/BbiBOAA Hacoca

5.2 Hacocbl ¢ Tpéxda3HbiMK 3neKTpoaBUraTensimm,
11-22 kBT

MpeaynpexaeHue

MoTpebutenb MnNu MOHTaxHas opraHu3aums HecyT
OTBETCTBEHHOCTb 3a NPaBUSIbHOE NOAKIIOYEHNE
3a3eMIIeHNs 1 3alnTbl B COOTBETCTBUM C
OEeCTBYOWUMN HaLUOHamNbHLIMU U MECTHbIMU
HOpMaTMBHbLIMKU CTaHZapTamu. Bce onepayuu
[OOMXHbI BbINOMHATLCS KBaNMULMPOBAHHBLIM
rnepcoHarnom.

MpeaynpexaeHue

Mepen Tem kak NPOU3BOAUTL Kakne-nnbo paboTsl B
KnemmHol kopobKke Hacoca, He0GX0AUMO OTKITHOUYUTL
BCE Lienyi 3NIeKTPONMTaH1sl He MeHee YeM Ha 5
MUHYT.

O6paTnTe BHUMaHUE Ha TO, YTO perie curHanmaauum
MOXET OblTb MOAKMIOYEHO K BHELLUHEMY UCTOYHUKY
MUTaHUS U MOXET OCTaBaTbLCS 3anuTaHHLIM Npu
OTKITHOYEHUUN CETEBOTO MUTAHUS.

MpepynpexaeHve

Bo Bpemsi paboThl Hacoca TemnepaTypa
NMOBEPXHOCTMN KITEMMHOM KOPOBKM MOXET ObITh
6onbwe 70 °C.

5.2.1 NMoaroTtoBKa

I'Iepe,q nogkntoyeHnem E-Hacoca k cetu SNEeKTPoOnnTaHuA
HeobXoaANMO BHUMATENLHO N3y4nTb CXeMy Ha npmeBegeHHOM
HWXe PUCYHKe.
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Puc. 6 Hacoc, NogknoYeHHbIN K CETU C CETEBLIM
BbIKMtO4aTeneM, pe3epBHbIMU NNaBKUMU
npeaoxpaHUTensAMn, AONOMHUTENbHON 3aLUUTON U
3alUTHLIM 3a3eMreHnem

5.2.2 3awmTa oT yaapa aneKTPOTOKOM Npu HENpPsiMOM
KOHTaKTe

MpeaynpexaeHue

Hacoc HeobxoanmMo 3a3emMnnTb B COOTBETCTBUM C
rocygapcTBeHHbIMU HOpMaTUBaAMMU.

Ecnu Tok yTeukn anekTpoasuraTenen MOLHOCTbIO OT
11 kBT go 22 kBT npeBbiwaet 10 MA, byabte
0COBGEHHO OCTOPOXHbI MPU 3a3EMIEHUN TaKUX
anekTpoaBuraTenen.

B cooTtBeTcTBUM co ctaHgapTtom EN 61800-5-1 Hacoc gomkeH
ObITb YCTAHOBINEH CTALMOHAPHO M HENOABWXHO, ECINN TOK YTEYKN
> 10 MA.



JomxHo 6bITb BbINOMHEHO OO4HO U3 criegyowmux TpeboBaHWn:

e OTaenbHbIV 3aWUTHBIN NPOBOA, C MONEPEYHbIM CEYEHUEM He
meHee 10 Mm2.

TMO4 3021 3508

Puc. 7 CoeauHeHve oTAENbHBLIM 3aLWMTHBIM NPOBOAOM C
MCMNONb30BaHWEM OAHOIO NPOBOAHMKA 4-)XUITbHOMO
cunoBoro kabens (c nonepeyvHbIM-ceyeHnem
MUHUMYM10 MM2)

* [lBa 3alWmTHbIX NPOBOAA C OAMHAKOBLIM MNOMNEPEYHbLIM
ceyeHneM B kayecTBe CUIOBOro kabens; ognH NpoBof,
NoAKmMoYaeTcsa K AOMOMHUTENbBHOW KNeMMe 3a3eMneHns B
KNeMMHOM Kopobke.

TMO03 8606 2007

Puc. 8 CoeguHeHune AByx NPOBOAOB 3aLLMTHOrO 3a3eMMeHUs
C MCMonb3oBaHWeM ABYX NMPOBOAHWUKOB 5-XMbHOIoO
cunosoro kabens

MpoBoaa 3aWwmUTHOro 3a3eMreHns Bceraa AOMKHbI UMETb
LiBETOBYIO MapKMpoBKY xéntoro/3éneHoro (PE) nnu xéntoro/
3enéxoro/cuHero (PEN) useTa.

5.2.3 Pe3epBHble NnaBK1We NpeaoxpaHUTenu
PekomeHayemble pa3mepbl npegoxpaHuTenen ykasaHbl B
pasgene 21.1 HanpsixxeHue numaHus.

5.2.4 lononHuTenbHasa 3awura

Ecnu Hacoc nogkmoYeH K aeKTpM4eckon yCTaHOBKe, B KOTOPOW B
KavecTBe JOMNOMHUTENbHON 3aLMThbl UCNONb3yeTcs 3alumTa oT
Toka yTeykun Ha 3emnio (Y30), aBTomaT 3aLiMTHOrO OTKIIOYEHUS
[AOIKEH UMETb MapKUPOBKY:

m@ Y30

[JaHHbIN aBTOMAT 3aLMTHOrO OTKIIOYEHUSt OTHOCMTCA K TUny B.
CnepyeT yunTbiBaTb CyMMapHbIe TOKWU YTEYKU BCEro
anekTpoobopyaoBaHNS B MeCTE YCTaHOBKM.

Tok yTeukn anekTpogsuratens npy sKcnnyatauum B HOpMarnbHbIX
yCcnoBusix cM. B pasgene 21.3 Tok ymeuku.

Bo Bpemsi 3anycka 1 B CETAX C HECUMMETPUYHBIM NUTAHNEM TOK
yTeYKN MOXeT ObITb Bbllle 0ObIYHOrO, B peaynbrare Yero MoxeT
cpaboratb ¥30.

5.2.5 3awuTa anekTpoaBuraTens

BHelHAs 3alimTa anekTpoaBuraTens Hacoca He Tpebyetcs.
AnekTpoaBuratenb OCHaLLEH TEMMOBON 3alMToNn OT
Me[TIEHHO HapacTalLWmnx neperpy3ok 1 6riokMpoBku

(FOCT 27888 (IEC 34-11), TP 211).

5.2.6 3awmuTa OT NepexoaHOro HanpsHKeHUs B ceTn

Hacoc 3awmiéH ot nepexofHblX HanpsXkeHn B CeTn B
COOTBETCTBMU C TPeGOBAHUSIMW HOPMATUBHOW AOKYMEHTaL N
[OCT P 51524 (EN 61800-3) u BblgepxmBaeT UMNynbc

VDE 0160.

Hacoc ocHalléH BapncTopoMm, KOTOpPbIV SABMSIETCA 3N1IEMEHTOM
3aLLUMThl OT NEPEXOOHbIX HAMPSXKEHWUIA B CETU.

BapucTtop umeet onpegeneHHbINn CPok Criybbl 1 CO BpEMEHEM
ero Heobxogumo 3ameHuTb. Korga npuaért BpeMs MeHsTb
BapucTtop, B R100 n PC Tool E-products nosiButcsa
COOTBETCTBYOLWMI NpeaynpeanTenbHbliA CUrHanm.

Cwm. pasgen 19. Cepsuc u mexHu4yeckoe obcryxugaHue.

5.2.7 HanpsxkeHne NUTaHUA U ceTb ANEKTPONUTAHUSA
3 x 380-480 B - 10 %/+ 10 %, 50 l'u, 3awmnTHOE 3a3emneHmne.

3HaYeHNs HanpsHXeHUs NUTaHWS 1 YacToTbl TOKa yKa3aHbl Ha
upmMeHHol Tabnuyke Hacoca. Heobxogmmo npoBepuTb
COOTBETCTBME IMNEKTPUYECKUX XapaKTepUCTUK anekTpoasuraTens
napaMmeTpam UCTOYHWKA MUTaHWS.

MpoBoaa B pacnpegenutenbHon KOpobke JOMKHbI ObiTb
MaKCUMarnbHO KOPOTKMMM. cknioveHne coctaBnseT npoBoga
3aLUMTHOroO 3a3eMneHns: ero AnuHa BbibupaeTcs Tak, 4Tobbl Npu
cnyyavHOM BblgepruBaHuu kabens n3 kabenbHon mydTbl
nocnefHNM NPoBOAOM, KOTOPbIV Npu 3ToM obopBseTcs, Obin
NPOBOA 3aLUMTHOrO 3a3eMeHuns.

MoMeHTbI 3aTskku, knemmbl L1-L3:
MWH. MOMEHT 3aTskku: 2,2 Hm
Makc. MOMEHT 3aTsxku: 2,8 Hm

%

TMO03 8605 2007 - TM04 3048 3508

Puc. 9 TllogknioyeHue K ceTu anekTponuTaHus

KabenbHble ynnoTHeHus

KabenbHble ynnoTHeHUst cooTBeTCTBYOT cTaHaapTy EN 50626.
+ KabenbHoe ynnotHeHue 1 x M40, anametp kabens &16-228
+ KabenbHoe ynnotHeHue 1 x M20, anametp kabens F9-317
+ KabenbHoe ynnotHeHue 2 x M16, anametp kabens @4-210
* BbiGuBHbIE OTBepcTUA Ans BBoAa kabens 2 x M16.

MpenynpexaexHve
Ecnu nuTatowmin kabenb NoBpeXaéH, OH LOMKEH
ObITb 3aMeHEH KBanM@PUUMPOBaHHbLIM NEPCOHANoM.

Tunbl ceTn

E-nacockl Grundfos ¢ TpéxdasHbiMK anekTpoaBuraTensMmu
MOXHO NOAKMIOYUTb K ceTu no6oro Tmna.

MpepynpexaeHve

3anpetlyaerca nogknioyaTb E-Hacockl ¢
Tpéxdpa3HbIMU INEKTPoABUraTENAMU K CETU NUTAHUSA
C HanpsixeHuem mexay dason n semnén bonblue
440 B.

Pycckum (RU)
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5.2.8 MNMyck/ocTaHOB Hacoca

KonuyecTtBo nyckoB 1 0CTaHOBOB MYTEM Nogauyu u

OTKIIOYEHNS NMNTAIOLLETO HAMPSHKEHUs HE AOIMKHO

npesblliaTh OAHOrO pasa B 15 MUHyT.
Mpun nopknioyeHMn Hacoca K CeTU NUTaHWS, OH Ha4YHeT paboTaTb
npuMepHo Yepes 5 cekyHa.

Ecnu TpebyeTcs 6onee yacTtoe BKMOYEHWE U BbIKMOYEHNE
Hacoca, Heo6X0AVMO MCMOoSb30BaTh BXOA AN BHELIHEro curHana
nycka/octaHoBa Npv BKNIOYEHUW/BBIKNIOYEHUM Hacoca.

Ecnun Hacoc BkoYaeTcst Ny OTKIIOYAETCH C NMOMOLLbIO
BHewHero curHana BKJ1/BbIKI1, oH HaunMHaeT paboTaTtb
HemeaneHHo.

5.2.9 CoeanHeHusn

B cTaHgapTHOM MCNOMHEHUU HACOChl NMOCTABMSOTCS C
pacliMpeHHbIM MoAdyneM BBoAa/BbIBOAA.
PacwupeHHbIn MOgynb BBoga/BbiBOAa

PacwupeHHbIi Moaynb BBOAA/BbIBOAA SABMSAETCH CTaHAAPTHLIM
yHKLMOHaNbHbIM MOAYNEM, YCTaHOBMEHHbIM BO BCEX
anektpogsuratensx MGE mowHocTtbio ot 11 go 22 kBT.

MO,EI,yJ'Ib nMeeT HeCKOJIbKO BXOA0B U BbIXOA0OB, YTO NO3BONIAET
Mcnonb3oBaTb ANeKTpoaBuraTeslb B COBpeMeHHbIX YCTaHOBKaXx,
Tpe6yr0u.w|x BonbLUoro KonmMyecTsa BX0OO0B U BbIXO40B.

PaclumpeHHbIn Moaynb BBOAA/BbIBOAA UMeET cnegywuine
BO3MOXHOCTU NOAKIIOYEHNA:

* KIeMMbl Nycka/ocTaHoBa;

*  TpU UNMPOBbLIX BXOAA;

* OAVH BXOA ANS 3aJaHus yCTaBoK;

* OOWH BXOA AaTuuka (gaTymk obpaTHOM CBA3N);
* OOWH BXOA AaTuyuka 2;

* OOWH aHamnoroBbIli BbIXOA;

« naBa Bxoga Pt100;

* [Ba BbIXOAa perne curHanusauuu,

» wwnHa GENIbus.

Ecnu BHewHun Bbikntovatens BKIT/BbIKIT He

NOAKIoYEH, KnemMmbl 2 n 3 HeobxoanMMo CoeanHUTL

nepeMblYKOW.
B kauyecTBe Mepbl NPeAOCTOPOXHOCTM NPOBOAA, KOTOpble
HeobxoAMMO NoAKMNYaTh K yKasaHHbIM rpyrnnam CoeanHEHWN,
crneayert TLWaTenbHO U30MMPOBaTh MO BCEW ANNHE.
Ipynna 1: Bxogbl
« Tyck/octaHoB (knemmbl 2 n 3)
* uudposble Bxogbl (knemmbl 11 9,101 9,11 1 9)
e BXoA Aartyuka 2 (knemmbl 14 n 15)
« Bxoabl gatymka Pt100 (knemmbl 17, 18, 19 1 20)
* BXOA ANSA 3agaHusi ycTaBok (knemmbl 4, 5 1 6)
* BXOA OCHOBHOrO AaTtyuka (knemmsbl 7 n 8)
* GENIbus (knemmbl B, Y u A).

Bce Bxoapbl U3HYTPM N30MMPOBaHbI OT MNOAKIIOYEHHbIX K
3MeKTPOCeTn TOKOBeAyLMUX YacTew NpM NOMOLLM YCUNEHHON
N30MALMN U ranbBaHMYECKN U30MMPOBaHbI OT APYruX
anekTpouenen.

Ha Bce kneMmbl ynpaeneHvs no4aéTcst NOHWXXEHHOE HanpshkeHne
Ansi noBblWeHns anekTpobesonacHoctu (PELV).

370 obecneynBaeT 3aWnUTy OT ygapoB TOKOM.

F'pynna 2: Beixop (curHanbHoe pene, knemmbl NC, C, NO)

Bbixoa ranbBaHWYeckn N3onMpoBaH OT APYruX Lenen.

Takum o6pa3oM, Ha BbIXod MOXKET ObiTb NogaHo paGoyee Unu
3aMUTHOE CBEPXHU3KOE HamnpshkeHue.

* AHanoroBbii Bbixog (knemma 12 n 13).

I'pynna 3: NMutaHue ot cetn (knemmbi L1, L2, L3)
[anbBaHW4Yeckas pasBsika JorkHa oTBevaTb TpeboBaHUsM
YCUIEeHHOW nsonsumm cornacHo ctaHgapty EN 61800-5-1,
BKMntoyasi TpeboBaHUsi MO ANMHE NYyTK TOKa YTEYKM U AOMYyCKaM.
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Puc. 10 Knemmbl coeiMHeHWI, pacluMpeHHbI Moaynb BBoAa/
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5.3 CurHanbHble Kabenu

« [Ona BHewHero Bbikntodatensa BKI1/BbIKJ1, umdppoBbix BXxOOoB,
YCTaHOBNEHHOTO 3HAYEHUS U CUTHANOB AaTynKa UCTonNb3ynTe
3KpaHMPOBaHHbIV kabernb ¢ NnoLaablo NONepeyYHoro cevYeHus
He meHee 0,5 MM2 1 He Goneee 1,5 MM2.

*  OkpaHupoBaHue kabenen JOMKHO BbIMONMHATLCS
nogknyeHmem oboux KoHLOB kabenbHow 060MnoYkn Ha maccy
Hacoca. KpaHbl JOMKHbI OblTb PACcNoNoXeHbl MakCMMarnbHO
6nun3ko k knemmam. Cm. puc. 11.

TMO02 1325 0901

Puc. 11 3auunwiéHHbIn kabenb ¢ 3KpaHOM U MPOBOAHbLIM
coeanHNEM

*  BuHTBI coegnHeHus Ha Maccy OOJDKHbl BCcerga ObITb NPOYHO
3aTAHYTbl, HE3aBUCMMO OT TOrOo, NOAKIMK4YeH kabenb nUnu Her.

« [lpoBopa B pacnpegennTensHon KOpobke AOMKHbI ObITh Kak
MOXHO KOpoYe.

5.4 Kabenb ons nogkno4YeHUs LWWUHbI CBA3U

5.4.1 HoBble yCTaHOBKMU

Onsa nogknoYeHns WKHbI UCNONb3YNUTE TPEXKMUITbHbINA Kabenb ¢

nonepeyHbIM ceveHmeM nposoga 0,2 MM2 - 1,5 MM2.

« Ecnu Hacoc nogknovaeTcs K yCTPONCTBY, UMEKLLEMY Takon
e KabenbHbI 3aKUM, 3KPaHUPYHOLLLYIO OMNneTky Heobxoaumo
NOAKIMIOYUTb K 3TOMY KabernbHOMY 3aXumy.

« Ecnu ycTponcTBO HE UMEET Takoro 3axuma, SKpaHupyLLyto
ONMeTKy OCTaBMSAIOT C 3TON CTOPOHbI HENOACOEAUHEHHON, Kak
nokasaHo Ha puc. 12.

3 7

TMO2 8841 0904

Puc. 12 lMpucoegnHeHne 3-KMNbHOrO 3KpaHMPOBAHHOIO
kabens

5.4.2 3ameHa paHee yCTaHOBMNEHHOro Hacoca

» Ecnu B cyllecTByloLlen ycTaHOBKe NPUMeEHSANCS
3KpaHMPOBaHHbIW 2-XWUNbHbIN Kabenb, ero HeobxoaAnMo
NpUCOeamHATL, Kak nokasaHo Ha puc. 13.

3 9

TMO2 8842 0904

Puc. 13 lMpucoegnHeHne 2-XnnbHOro aKpaHMpoBaHHOrO
kabens

» Ecnu B cyllecTByloLleln ycTaHOBKE NPUMEHSANCH
3KpaHMPOBaHHbIN 3-XWUNbHbIN Kabenb, cregynTe ykazaHusiMm B
pasgene 5.4.1 Hosblie ycmaHO8KU.

6. Cnocobbl perynupoBaHus

YcTaHoBKka napameTpos u ynpasnernune E-Hacocamu Grundfos
BbINOSIHAETCSA B COOTBETCTBUM C PEXMMaMmM SKCnryarauum u
ynpaenexus.

6.1 O630p pexnmoB

Pexumbl HopmanbHelii  — OctaHoB — MuH. — Makc.
pa6oThbl

CnocoGL Heperynupyembiit —  Perynupyembiii
perynuposanmus ' Po Y MPY YRy

MocTosiHHOEe
nasnexmne’)

MocTosiHHas
XapakTepucTtuka

") Ons panHoro pexuma ynpasreHus HacoC OCHALLEH AAaTYMKOM
naBneHus. Hacoc moxeT ObiTb Takke OCHALLEH JaT4YNKOM
Temnepatypbl. B 3ToM crnyyae B pexume perynmpoBaHus
OyneT perynupoBaTbCsl MOCTOSIHHAs Temneparypa.

6.2 Pabouunin pexum

Ecnun ycTtaHoBNeH HopManbHbIi pabounii pexum, MOXHO
BbICTABUTb PErynmpyemMblil N HePErynmpyemMbii pexum
ynpasneHusi. CMm. pasgen 6.3 Pexum yrnpaeneHus.

Opyrue pexvmMbl paboTbl KOTOPbIE MOXHO BblGpaThk, - OCcTaHoB,
MuH. unn Makc.

» OcTaHOB:Hacoc oCTaHOBMEH
* MwuH.: Hacoc pa60TaeT C MUHUManbLHON YacTOTON BpaLLeHNs

* Makc.: Hacoc paboTaeT ¢ MakcMmManbHOW YacTOTOM BpaLLEeHUs.

Ha puc. 14 npuBeneHo cxemaTnyeckoe nsobpaxeHue
MaKCMManbHON U MUHUMAIbHOW XapakTePUCTUK Hacoca.

H
Makc.
n
(o]
D
o
MwuH. 5
o]
n
o
N g
Q =

Puc. 14 MuHumanbHas n makcumanbHasi XxapakTepucTuku

Makc. xapakTepucTuKy, MOXHO UCMOMNb3oBaTb, HaNnpumep, Ans
BEHTUMMPOBAaHNSA BO BPEMS MOHTaxa.

Pexum akcnnyartauum B COOTBETCTBUN C MUHMMAIbHOM
XapakTepucTUKon cneadyeT BblbupaTth B cnyyae, ecnu
HeobxoaMMa MUHMMarnbHas nogaya.

B cnyyae oTknoyeHWs anekTponMTaHMsa Hacoca HaCTPOMKK
pexvma paboTbl 6yayT COXpaHeHbI.

MyneT agnctaHumnoHHoro ynpaeneHus R100 npegocTtaBnset
AOMONHUTENbHbIE BO3MOXHOCTU HACTPOMKM U MHAMKALMM
cocTtoaHuaA. CM. pasgen 9. YcmaHoseka napamempos ¢ MoMOUibo
nynbma R100.
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6.3 Pexxum ynpaBneHus
6.3.1 Hacocbl 6e3 ycTaHOBNEHHOro Ha 3aBoAe AaTyuka

Ha 3aBoae-n3rotoBuTene Hacockbl NpeaBapuUTENbHO HACTPOEHbI
Ha HeperynmpyeMblil PeXum ynpaBneHus.

Mpun Heperynupyemom pexume ynpasneHust Hacoc paboTaer B
COOTBETCTBUM C BBEAEHHOWN NMOCTOSIHHOWN XapaKTepuUCTUKON,

cMm. puc. 15.

H

Puc. 15 Hacoc B HeperynupyeMom pexvme
(nocTositHHas xapakTepucTuka)

6.3.2 Hacochbl ¢ gaT4MKoMm AaBneHus

Hacoc moxeT ObITb HACTPOEH Ha OAUH U3 ABYX OCHOBHbIX
PEXNMOB PEryNMpPOBaHUNA: Perynnupyemblii 1 Heperynupyembiu,
cMm. puc. 16.

B perynupyemom pexume akcnnyatauum Hacoc aBToMaTnyecku
noAcTpavBaeT CBOK NPOU3BOAUTENBHOCTL (T.€. AaBleHNe Ha
BbIXOJ€E M3 Hacoca) B COOTBETCTBUM C BbIOpaHHbIM 3aaHHbIM
3HaYeHneM perynupyemoro napametpa.

Mpw Heperynupyemom pexume ynpasneHusi Hacoc pabotaeT B

COOTBETCTBUW C BBEAEHHOW NOCTOSIHHOW XapaKTepUCTUKOW.
Perynupyembii Heperynupyembin

H H

Hsetf

\ &

Q Q

Puc. 16 Hacoc B perynvpyeMom (NOCTOSIHHOE AaBreHne) unu
Heperynupyemom (NOCTOsIHHasA XxapakTepucTtuka)
pexume

7. YcTaHOBKa napameTpoB Hacoca

7.1 3aBoackasa HacTpoMrka

Hacocbl 6e3 ycTaHOBNeHHOro Ha 3aBope paTymnka

Ha 3aBoae-n3rotoBMTeNe Hacochbl NpeaBapuTeNlbHO HACTPOEHbI
Ha HeperynupyeMblil peXum ynpaBneHus.

YctaHoBneHHoe 3HadeHune cooteeTcTByeT 100 % mMakcumanbHowm
NpoV3BOAMTENBHOCTU HAacoca (CM. TEXHUYECKUiA nacnopTt
Hacoca).

Hacocbl ¢ gaTynkom gaBneHus

Ha 3aBoge-n3rotoButene Hacockl NpeaBapuTenbHO HACTPOEHbI
Ha perynupyembii pexum yrnpaBreHus.

YcTaHoBneHHoe 3HavyeHue cooTtBeTcTByeT 50 % AvanasoHa
n3MepeHns gatymka (CM. NacnopTHY Tabnnuky Ha gaTyvke).
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8. YcTaHOBKa napamMeTpoB C NOMOLLLIO NaHenmn

ynpaBneHus

[MaHenb ynpasneHusa Hacoca, cM. puc. 17, umeet cnegytoLine
KHOMKM 1 CBETOBbIE UHAWNKATOPbI:

KHonkn ® 1 @ ans BBOAa yCTaBOK.

CeeToBble Nons XEnToro useTta Ans MHauKaumm
YCTaHOBIIEHHOTO 3HAYEHUS.

+ CaeToBble MHAUKATOPbI 3enéHoro (paboyas nHauKaums) un

KpacHoro (aBapuiHas uHAMKauus) useta.

o— - KHonku
CseToBbIE o—~ |
MHAMKaLUm T @
=
e o
e <
- =
(50
= o
CeeToBblE ®
v
VHAMKaTOPbI @
S
=
=

Puc. 17 lNaHenb ynpaBneHusa Hacocamu ¢ TpéxdasHbIMU
anektpoasuratensamu, 1,1 - 22 kBt

8.1 YctaHoBKa pabouero pexuma

Bo3MOXHble HacTpoWku:

* HopmanbHbin

+ OcrtaHoB
* MuH.
*  Makc.

Myck/ocTaHoB Hacoca

3anyctuTe Hacoc, yaepxusas kHornky @, noka He oto6pasuTcs
Tpebyemas yctaBka. 3TO HOpPMarbHbIN pexunm paboThbl.
OcTaHOBUTE HACcOC, yAepK1Bas KHOMKY &), noka He noracHyT Bce
cBeTOBbIe Nons, u ByaeT Muratb TONbKO 3€MéHbIV CBETOBOW

WHOWUKaTOP.

HacTpoika pexxuma akcnnyaTauum B COOTBETCTBUMU C
MUHUMAaNbLHOW XapakTepUucTUKon

HaxumaiTte Ha @, 4To6bl NEPENTU K MUH. XapakTepucTuke
Hacoca (Muraet HUXKHee cBeToBoe none). Kak Tonbko 3aroputcs
HUXXHEe CBETOBOE Morie, HaXMUTE 1 yaepxmsante ®@ B TeyeHune
3 cekyHA, Moka none He Ha4yHeT MuraThb.

Y106kl BEPHYTLCS B HEPETYNIUPYEMbIV UNN PETYNUPYEMbIN PEXUM
akcnnyartauum, Haxumante @, noka He oto6pasuTcs Tpebyemas
ycTaBka.

TMO0O 7346 1304

Q

Puc. 18 OkcnnyaTauus npu MUHMManbHOW XapakTepucTuke



HacTtponka pexuma akcnnyataumm B COOTBETCTBUM C
MaKCUManbHOW XapaKTepUCTUKOWN

Haxnmarite Ha ®, yToBbl NEPENTU K MaKC. XapakTepucTuke
Hacoca (Muraet BepxHee cBeToBoe nore). Kak Tonbko 3aropurcs
BepxHee CBeTOBOe nore, yaepxusante @ B TeyeHne 3 cekyHA,
4YTOGbI 3TO MONe Ha4yano MuraTb.

YT106bl BEpPHYTLCH B HEPEryNNPYEMbIV UNWN PErYNUPYEMbIN PEXUM
aKcnnyartauum, Haxumante @, noka He otobpasutcs Tpebyemas
ycTaBka.

TMO0O0 7345 1304

Q

Puc. 19 OkcnnyaTauums npu makcvMarnbHOW XxapakTepucTunke

8.2 HacTpowka yctaBok

HacTpoiiTe ycTaBky HaxaTuem kHonku ® nnm @.

Mons MHOWKauuKM Ha NaHenu yrnpaeneHus NoKasbiBaloT 3afaHHbIe
ycTtaBku. CM. npumepsl B pasgenax 8.2.1 Hacoc e peeynupyemom
pexume yrnpasneHus (peaynuposka 0aeneHus) n 8.2.2 Hacoc &
HepeaynupyeMoM pexume yrnpasieHus.

8.2.1 Hacoc B perynupyemMom pexume ynpasneHus
(perynupoBka gaBneHus)

Mpumep
Ha puc. 20 nokasaHo, 4To ropsT nonsa 5 n 6, Ha KOTOpbIX YKasaHa

Tpebyemas yctaBka 3 6ap. [lnanasoH yctaBok coBnajaeT c
AMana3oHoOM AaTtyumka (CM. NacropTHY Tabnuyky Ha aaTyuke).

[6ap]

6__ O

I
© 1T_ =.
o 17 =

+ =

TMOO 7743 0904

oL o
Puc. 20 YcraHoBreHHOe 3HayeHue 3afaHo paBHbIM 3 6ap,
perynupoBka AaBrneHust
8.2.2 Hacoc B HeperynupyemMom pexume ynpaBrneHus
Mpumep
B HeperynvpyeMom pexume ynpaeneHusi NpPOU3BOANTENBHOCTb

Hacoca 3agaeTcsl B AuanasoHe Mexay MUHUMAarnbHOW 1
MaKcuMMarnbHON xapaktepuctmukon. Cm. puc. 21.

H

TMOO 7746 1304

Puc. 21 HacTpoika NnpoM3BoANTENbLHOCTUN Hacoca B
Heperynupyemom pexuve

9. YcTaHOBKa napamMeTpoB € NOMOLLLIO NyfbTa
R100

MyneT R100 komnanun Grundfos npumeHseTcsa ans
6ecnpoBoAHON CBSA3M C HACOCOM.

TMO02 0936 0501

Puc. 22 Cssasb nynsta R100 ¢ Hacocom ocyulecTBnsieTcs
nocpeacTBOM MHPaKpacHOro nsnyyeHus

Bo Bpems cBA3u nynsT R100 gomkeH 6bITb HanpaBneH Ha naHernb
ynpasnexus. Korga nynet R100 B3aumogencTeyeT ¢ Hacocom,
KpacHbI CBETOBOW MHAMKATOP YacTo muraet. Jepxute nynst
R100 HanpaBneHHbIM Ha NaHernb ynpaBreHns, Noka KpacHbIn
cBeToAMO[ He nepecTaHeT Muratb.

Nnay R100 obecneunBaeT BO3MOXHOCTb HACTPOMKN U UHOMKALUN
COCTOSIHMA Hacoca.

MHavkaumsa gucnnes coCToMT U3 YeTbipex napanmnenbHbIX MeHo
(cm. puc. 23):

0. OBWME OAHHbIE (cm. pykoBoACTBO MO aKcnnyaTaumm nyneta
R100)

1. SKCMNYATALNA
2. COCTOAHME
3. YCTAHOBKA

Homepa Ha oTaenbHbIX 4ManoroBblX OKHax MeHto (puc. 23)
yKa3blBaloT Ha pasfensbl, B KOTOPbIX ONUckiBaeTcst 3obpaxeHHas
yHKUNSA.
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(1) OaHHOe OKHO MosBNSieTCA TOMbKO AN HACOCOB C TPExdasHbIMU
anektpoasuratensamu, 1,1 - 22 kBT.

(2) OaHHOE OKHO MOSIBNAETCS TONBLKO AN HACOCOB C TPEXa3HbIMM
anektpoasuratenamu, 11-22 kBr.
(3) DaHHOE OKHO MOSABNAETCHA TONbKO ANS HACOCOB C TPéXasHbIMK
anektpoasuratenamu 1,1 - 7,5 kBT.

(4) OkHO nosiIBNAETCH TOMbKO MPU HANM4YMM yCOBEPLUEHCTBOBAHHOIO MOAYMS

BBOAa-BblBOAA.

Puc. 23 O630p MeHI0

12

9

ErHew. Hewzne. H

.3.7

9.

9.2.8 | (2) 9.3.6 | 9.3.13 | )
CMEHMTE CMaaHL Homer (=
noAWKA. ABMCATENA o MNoOAWKMN. AEMCATE-NA
= e N
9.2.9 | (1) 9.37 | (4)]9.3.14 | )
SameHHTE Lmeroeoi exroa,
MO AWHAHMKK

3.15 |

LroEci Bxoa 2

BHew. Hemcnke. H

Moaorkes &
EMHME OHMAIHHA

He akTHEH




O6wwue cBeaeHUsA O ANaNOroBbIX OKHaX

B 3aBMCUMOCTM OT BbINOMAHAEMbIX (DYHKLNIA NOABASETCA OQHO
AnanoroBoe OKHO Mnu ABa.

OAHO OKHO

Hacocbl 6e3 npeasapuTensHO yCTaHOBMEHHOIO Ha 3aBOAe
[aTyvKa U C 4aTYMKOM BbINOMHAT OAMHAKOBYIO (DYHKLMIO.

Ba okHa

Hacocbl 6e3 ycTaHOBNEHHOTO Ha 3aBoAe AaTuyuKa AaBneHus unm
C [ATYMKOM BbIMOMHSAT pasnuyHble yHKLUN U UMetoT
pasnuyHble 3aBOACKME HACTPOMKM.

9.1 Mento "SKCNMNYATALUUA"
B naHHOM MeHI0 MepBoe AManoroBoe OkHO criefyiollee:

9.1.1 YcTaHOBNEeHHOe 3Ha4YeHue

C paTuynkoMm AaBrneHusA
(perynupyemsbiit pexum)

Be3 patuuka
(HeperynupyeMmbI pexum)

VMoTaH, aHaHeHHE]NN

WoTaH, aHaqeHMER

k  3apgaHHasa ycTaBka F  3apaHHana ycTaBka
+  dakTuyeckas yctaeka + dakTuyeckan yctaeka
= dakTuyeckoe 3HadYeHune =  dakTuyeckoe 3HadYeHune

3apaHue yctaBku B %. 3apaHue Tpebyemoro
naeneHus B 6apax.

B HeperynvpyeMom pexume ynpaeneHus yctaBka AOMKHa 6biTb
3afaHa B % OT MakCMManbHOW NPON3BOANTENBHOCTMY.

[nanasoH ycTaBoK NPOU3BOAUNTENBHOCTN HAXOAUTCH MEXAY MUH.
N Makc. XapakTepUCTUKOW.

Mpu perynupyemMom pexume akcnnyatauum auanasoH yCTaHOBOK
coBnagaeT ¢ uamMepuTenbHbIM AnanasoHoM gaTyumka.

Ecnu Hacoc nogkntoyeH K BHELLHEMY CUTHany yCTaBKu, 3Ha4YeHne
B 9TOM 3kpaHe byaeT MakCMManbHbIM 3HAYE€HUEM BHELUHEro
curHana yctasku. Cm. pasgen 13. BHewHul cugHan 3adaHusi
ycmasok.

YcTtaBKka M BHEWWHWUA curHan

Ecnu Hacoc ynpaBnsietcst BHeWHUMU curHanamm ("OcTtaHoB",
"MuHMmManbHasa xapakrepuctuka" nnu "MakcumanosHas
xapaktepucTtuka"), To 3agaTb ycTaBky Henb3s. Ha nynste R100
nosiBUTCA npepynpexaexue: BHelwHee ynpasneHue!

MpoBepbTe, BLIMOMHAETCA M OCTAHOB Hacoca Yepes Knemmbl 2-3
(pa3oMkHyTas Lenb) UnNn Hacoc yCTaHOBMNEH Ha MUH. UNU MakKc.
yepes kneMmsbl 1-3 (3aMKHyTas uenb).

Cwm. pasgen 11. [lpuopumem Hacmpoex.

YcTaBKa 1 CBA3b Yepes WUHY

YcTaBKky Takke Henb3sl 3a4atb, €Cnv ynpaBieHne Hacocom
OCYLLECTBNSIETCS OT BHELUHEN CUCTEMbI YNPaBIeHUs Yepes LWnNHY
cBa3n. Ha nynete R100 nosBuTCs npegynpexaeHue:
YnpaeneHue yepes LWNHY!

YUTO6bI OTKIMOYNTL CBSA3b Yepes3 LUMHY, OTCOEAMHUTE KOHTaKT
LMHbI.

Cwm. pasgen 11. [lpuopumem Hacmpoex.

9.1.2 Pabouun pexum

Pexum pasoTel

3apanTe oauH U3 criefyloWwmnx pexmmMoB paboTbl:
* HopmanbHbii (paboumin)

* OcTaHoB
* MuH.
*  Makc.

PexuMbl paboTbl MOXHO 3aaaBaTh 6€3 U3MeHeHUs1 HaCTPOMKK
YCTaBOK.

9.1.3 UHAKKaLMA HencnpaBHOCTEN

B E-Hacocax nHAavkaumsa HencrnpaBHOCTEN MOXET ObiTb ABYX
TWMNOB: aBapWHbIA CUTHaN UNu nNpegynpexanexHve.

Mpu HencnpaBHocTK Ha nynbTe R100 BkntoyaeTcsa curHan
HencnpaBHOCTM M HACOC NMEPEXOAUT B APYron PexuM, Kak
npasuso, B pexum octaHoBa. OgHaKko B HEKOTOPLIX Cryyaskx,
Korga npu HeMCNpaBHOCTU NOSIBNAETCA aBapyAHbIA CUTHanm,
Hacoc byaeT npogomkaTtb pabory.

Mpwn HeucnpaBHocTh "MpegynpexgeHne” Ha nynste R100
BKINloYaeTcs npeaynpeanTenbHas MHAMKaUUs, HO Hacoc He
MEHSIET peXnM paboTbl UMK PEXUM yNpaBneHus.

MHankaums "MpegynpexaeHve" npuMeHnma TonbKo

05 HACOCOB, OCHALLEHHbIX TPéXdasHbIMU

aneKkTpoasuratenamu.

OrocuTeTEME
HMHAMEALMM 2B ARHK

Mpn nogaye aBapuHOIo curHana ero NpMyYnHa BbIBOOUTCS Ha
avennen.

Bo3MoXxHble NPUYNHBI:

+ OTCyTCTBYET CUIrHan HeMcnpaBHOCTH

+ [peBblleHne TeMnepaTypbl aNekTpoaBUraTens

* ToHwxeHHOE HanpskeHne

* AccumeTpus HanpsbkeHus cetu (11-22 kBT)

* lNepeHanpsikeHne

* Cnuwkom MHOro nepesarnyckos;

* [eperpy3ska

* HepocTtaTtoyHas Harpy3ka (TONbKO AN HacocoB C
TPEéxdasHbIMM dNeKTpoaBUraTensamm)

+ Curhan gatyvka BHe Ananas3oHa CurHanos

+ Curnan yctaBkv BHe AgvanasoHa

* BHewHas HencnpaBHOCTb

» OcHoBHol/pe3epB., owmnbka cBaA3n

+ CyxoW xop (TonbKko Anst HACOCOB € TpéxdasHbIMK
anekTpoABuraTensimMmn)

+ [pyras HeMcnpaBHOCTb.

Ecnu Hacoc ycTaHoBneH Ha py4HoW nepe3anyck, B 3TOM

AManoroBoM okHe MeH BO3MOXeH cbpoc curHana

HeMcnpaBHOCTU, HO TOMbKO B TOM Cryvae, eCnv HeMcnpaBHOCTb

yXe ycTpaHeHa.
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MpeaynpexaeHue (TONbKO ANs HACOCOB € TPéxdasHbIMKU
aneKkTpoABUraTensMmm)

B cny4yae nodasneHua npeagynpexaawwero curHana, B JaHHOM
OKHe 6yn,eT YKadaHa npuynHa.

Bo3MOXHblE NMPUYUHBI:

* OTcyTcTBYET NpeaynpeanTensHast MHANKauus

+ CwurHan patyvka BHe guanasoHa CUrHanos

* HeobxoanmocTb 3aMeHbl CMa3Ku NMOALLIMMHUKOB
anekTpoaBuraTens, cM. pasgen 719.2 3ameHa cmasku
nodwunHukoe dgueamersi

* Heobx0ouMOCTb 3aMeHbl MOALIMMHUKOB aNeKTpoaBuUraTens,
cM. pasgen 19.3 SameHa nodwurnHuUko8 anekmpodsuzamerns

* HeobxogumMocTb 3aMeHbl BapucTopa, cM. pasgen 719.4 3ameHa
esapucmopa (mosbko 11-22 kBm).

MpenynpeouTtensHas HANKALNS aBTOMATUYECKN UCHE3HET, Kak

TONbKO HENCMNpPaBHOCTb OyAeT ycTpaHeHa.

9.1.4 XXypHan perucrpauum HemcnpaBHOCTEN

[ns HencnpaBHOCTEN 060MX TUMOB - aBapun 1 NpPeaynpexXaeHns
- B nynste R100 nmeetcs dyHKUMS XXypHana perucrpaumm
HencnpaBHOCTEN.

XypHan peructpauuu aBapunHbIX CUrHanoB

B cny4ae Bo3HMKHOBEHMS HencnpaBHocTen "ABapusa” B XypHane
aBapuii oTobpassiTca NaTb NOCNEAHUX aBapUAHbIX CUrHAMNOoB.

B "KypHane aBapwuii 1" 6yget nokasaHa nocnegHsas
HeucnpasHOCTb, B "XKypHane aBapui 2" - npegnocnegHss, u 1.4.
B npumepe Bbile oTo6paxeHa cneaytollasi UHopmaums:

* aBapumnHoe npeaynpexaeHue "MoHmxkeHHOe HanpsixeHne";

* KoAa HeucnpaBHocTH; (73)

* BpeMsi B MUHYTax, B TE4EHMNE KOTOPOro HAacoC NMOAKIOYEH K

3NEKTPONUTAHMIO NOCNe BO3HUKHOBEHUS HEUCTNPABHOCTU -
8 MUH.

XypHan npepaynpexaeHui (Tonbko ans TpéxdasHbIxX
anekTpoaBurarenemn)

B cnyyae Bo3HWKHOBeHMA HeucnpaBHocTewn "lMpeaynpexaeHue” B

XypHane npefynpexaeHuin NnosiBATCA NATb NOCNEAHNX

npegynpeauTenbHbIX MHAMKauun. B ")KypHane npegynpexaeHui

1" 6ygeT nokasaHa nocnegHsis HemcnpaBHOCTb, B "XKypHane

npegynpexaeHun 2" - npegnocnegHsasa u T.4.

B npumepe Bbiwe oTobpaxkeHa cneayoLlasi MHopMauns:

*  uHAMKaums npegynpexaeHns "HeobxoammocTb 3aMeHbl
CMa3KM NOALIMMHUKOB anekTpoasuratens”;

* Koa HeucnpaBHoOCTY; (240)

* Bpems B MUHyTaXx, B Te4EHME KOTOPOro HacoC MOAKIOYEH K
3MeKTPONUTaHNIO Nocre BO3HUKHOBEHWUS HEUCTPABHOCTY -
30 MUH.
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9.2 MeHto "COCTOAHUE"

OKpaHbl, NOABMSOLLNECS B 3TOM MEHI0, NpeAHa3Ha4YeHbl TOMbKO
Ansi oTo6paxeHus TekyLen nHgpopmauun. 3aecb HEBO3MOXHO
M3MEHUTb UMW 3aAaTb 3HAYEHNE.

OTobpaxxaemMble 3Ha4YeHMs NPeACTaBNAT coOoN 3HAYEHUS,
KOTOpbIE UCMONb30BaN1Ch BO BPEMSI MOCHEAHEro pexvmMa CBsi3u ¢
Hacocom npu nomotym nynsta R100. Ecnv Heobxoaumo 06HOBUTL
3Ha4yeHue coCcTosHus, HanpasbTe nynsT R100 Ha Hacoc n
HaxmuTe kHonky "OK". Ecnu kakon-nnbo napametp (Hanpumep,
YacToTa BpalleHUs1) OMKEH CYUTBIBATLCS HEMPEPLIBHO, TO
knasuwy "OK" Heobxoaumo yaepxunBaTtb B HaXaTOM MOMOXEHUU
B TOT Nepuos BPEMEHU, Koraa AOMKEH KOHTPONUpPOBaThLCs
COOTBETCTBYIOLNIA NapameTp.

Oonyck oTobpaxaemblx 3HAYEHWI yKa3biBaeTCs Nog KaxXabiM
AnanoroBbiM OKHOM. [lJoNyCTUMOE OTKIOHEHMWE yKasbiBaeTcs Ans
crpaBku B NMPOLEHTaxX OT MakCMMarnbHOro 3Ha4YeHUsi napamMerpa.

9.2.1 dakTUyeckas yctaBka

Be3 patumka
(Heperynupyembin pexum)

C paTymkoMm AaBrieHusA
(perynupyembiin pexum)

DapTiM. LCTAH. 2HaH,

ParTim. LCTaH. ZHA.

il

Donyck: + 2 %. Donyck: £ 2 %.

B naHHOM gmanoroBom okHe oTobpaxaeTtcs pakTudeckas u
BHELLUHSSI yCTaBKa, BblpaXxeHHas B % OT AuManasoHa, HauynHas ¢
MWHUMAarbHOrO 3Ha4YEeHUs U 3aKkaHYnBas 3aJaHHOW YCTaBKOMN.
Cwm. pasgen 13. BHewHuUl cueHarn 3adaHusi yCmaeox.

9.2.2 Pabouun pexum

Fexmm eadaTel

[aHHbIN 3KpaH oToOOpaxaeT TEKYLMN pexnm paboTbl
("HopmanbHbein", "OctaHos", "MuH." nnun "Makc.").
[ononHuTenbHO ykasaHo, rae aT0T pexum BbibpaH ("R100",
"Hacoc", "lUnHa", "BHewHun" unm "®-ung octaHosa").
OononHuTenbHyo MHopMaLmio 0 dyHKUMK ocTaHoBa ("®-umsa
ocTtaHoBa"), cMm. pasgen 9.3.8 OyHkyus ocmaHosa.

9.2.3 daKkTM4yecKkoe 3Ha4YeHue

C paTuyukoMm AaBrieHUsA
(perynupyemsbii pexum)

Be3 pnartuunka
(HeperynupyeMmbI pexum)

DapTHH. 3HAHEHHE ParTHH. 3HAHEHME

B naHHOM OkHe OTO6pa)KaeTC$I OencTBUTenNbLHOE 3HavyeHue
NOAKJTIOYEHHOro gaT4yuka.

Ecnun k Hacocy He NogKmMYeHbl HUKaKMe AaTYMKKU, B OKHE
nosiBnsieTcs nHankaums "-".

9.2.4 YactoTta BpaweHus

Yucno osopoToE

Donyck: £ 5 %
B paHHOM gmanoroBom okHe oTobpaxaeTcs gakTuyeckoe
3HayeHne 4acToThl BpalleHus Hacoca.



9.2.5 BxogHas MOLWHOCTb U NOTpebnsemas MOLWHOCTb

Oonyck: + 10 %

B naHHOM gmanoroBom okHe oTobpaxaeTcs pakTuyeckoe
3HayeHune noTpebnsemMon HaCoOCOM MOLLHOCTM OT 3NEKTPOCETU.
MoTpebnsiemas Hacocom MOLLHOCTb oToBpaxaetcsa B BT (W) nnn
KBT (kW).

B faHHOM OkHe Takke MoXeT OblTb NokasaHa noTpebnsemas
MOLLHOCTb Hacoca. 3Ha4yeHue pacxofa 3NeKTPO3IHEPrnn - 3To
HaKOMMEeHHOE 3Ha4YeHNE, KOTOPOE PaCCUNTLIBAETCH C MOMEHTA
Hayana paboTbl Hacoca 1 He MOXeT BblTb 0GHYNEHO.

9.2.6 Yacbl paboTbl

Lacoe padoTel

Donyck: £ 2 %
Bpemsi akcnnyaTauuu B Yacax siIBSIeTCS HakomneHHbIM
3HaYeHMEM M He MOXeET OblTb OGHYMEHO.

9.2.7 CocTosiHME CMa3KM NOALWUNHUKOB 3NneKTpoaBUuraTens
(Tonbko 11-22 kBT)

SaMeHA CMASHK NoALKA

SameHa noAwrnH,

B naHHOM OkHe 0To6pa>|<aeT0ﬂ KOnMn4yeCcTBO 3aMeH CMa3Kun
NOALWUNMHUKOB 3neKkTpoaBuratens n BpemMs, Korga cnegyet
3aMEeHUTb NOALNNHUNKA.

Mpu 3ameHe cma3ku NOALINMHUKOB 3neKTpoaBUraTens
noaTBepanTe 3Ty onepauuio B MeHio "YCTAHOBKA".

Cwm. pasgen 9.3.14 [TodmeepxdeHue noemopHoU cMa3Ku/3aMeHb!
nodwunHukos dgueamernsi (Monbko 0551 mpéxghasHbixX
anekmpodsueamened). [ocne noaTBepXAeHUSA 3aMeHbl CMa3skun
3Ha4YeHMe B OKHE YBENUYMTCS Ha eauHuLy.

9.2.8 Bpems 00 3aMeHbl CMa3Ku NOALWUNHUKOB ABUratens
(Tonbko 11-22 kBT)

CHMEHMTE CRasHL

NoAWlKA. AEKMEATERA

B faHHOM OKHEe MOXHO YBUAETb, Koraa notpebyercst 3aMeHnTb
CMa3Ky MOALLUMMHMKOB drieKTpoaBuraTens.

KoHTponnep nposepsieT pexum paboTbl Hacoca U paccynTbiBaeT
nepuoa Mexay 3ameHamu CMasku NofAWnNHUKOB. B crniyyae
N3MEHeHUs1 pexunma paboTel, Takke MOXET BbiTb NepecUnTaH
WHTepBan Mexay 3amMeHol CMasku.

MoryT oTobpaxaTbcs criefylowme 3HayeHus:
* yepes 2 roga

* yepes 1rog

* yepes 6 mecsaLeB

* yepes 3 mecsaua

* yepes 1 mecsay

* yepes 1 Hegenwo

* HewmeaneHHo!

9.2.9 Bpems g0 3ameHbl NOALWNMNHUKOB 3neKTpoaBuraTens
(TonbKo AnA Tpéxda3HbIX INeKTpoaBUraTenemn)

Mocne Toro, kak cMaska NOALLIMMHUKOB dnekTpoasuratens byaet
3aMeHeHa npeanuMcaHHoe U COXpaHEHHOE KOHTPOMMepom
KONMM4YeCcTBO pas, AnanoroBoe okHO B obnactu 9.2.8 Bpems do
3aMeHbl cMa3ku nodwurnHukos dguzamernsi (monbko 11-22 kBm)
GyneT 3aMeHeHO OKHOM, NOKa3aHHbIM HUXE.

SAMEHKTE

MOAWHAHKFI

[laHHOe OKHO nokas3biBaeT, Koraa HeobxoaMMo 3aMeHNUTb
NOALUUNHMKK anekTpoasuraTensi. KoHTponnep npoBepsieT pexum
paboTbl HAacoca 1 paccUMTbIBAET NepMos Mexay 3ameHamu
NOALLNMNHNKOB.

MoryT oToGpaxaTbcs criefytoLlmne 3Ha4YeHus:
* uyepes 2roga

* yepe3 1rog

* yepes 6 mecsueB

* yepes 3 mecsua

* yepes 1 mecsy

* yepes 1 Hepgento

* HemeaneHHo!

9.3 MeHto "YCTAHOBKA"

9.3.1 Pexxum ynpasneHus

C paTuymkom aaBrieHusA
(perynupyembiin pexum)

Be3 patuunka
(Heperynupyembin pexum)

Pexam
UM ENEHMA

Peam
LM A E NEHM A

Perunue.

Hererynme,

BbibepuTte oguH n3
crneayoLmnx pexnmon cneayoLnMX PeXUMoB
ynpaBneHus (cMm. puc. 16): ynpaBsneHus (cMm. puc. 16):

* Perynupyembin *  Perynupyembin

Bbibepute oguH 13

* Heperynupyembli. * Heperynupyemslii.

Ecnun Hacoc nogknoyeH K WwWnHe cBa3u, BbibpaTb

pexum ynpasneHus ¢ nomoulbto nynsta R100

HeBO3MOXHO. CM. pasgen 14. CueHan WuHbl C8sA3U.

9.3.2 Perynsatop

B E-Hacocax umetoTcsa 3aBOACKME HAaCTPOWMKN NO YMONYaHWIo Ans
koadppuumeHTa ycunenust (Kp) u noctosiiHon spemenu (T;).
OpHako ecnv 3aBoAckas HacTporika He SIBMSieTCA ONTMMarnbHOW,
KO3 DULMEHT YCUNEHNSA N MOCTOSHHYIO BPEMEHN MOXHO
M3MEHUTb B OKHE, MOKa3aHHOM HUXe.

K.oHTRONNEKE

- I |°
i - AN

*  KoatbpuuwmeHnT yeunenns (K,) MoxHo 3afath B npeaenax
ananasoHa ot 0,1 go 20.

* MocTtosiHHyto BpemeHu (T;) MOXHO 3agdaTb B AnanasoHe ot 0,1
0o 3600 c. Ecnu BbiGupaetcsa 3600 ¢, koHTponnep pabotaeT
Kak 06bIYHbIA NPONOPLMOHATbHbINA PErynaTop.

*  Kpome Toro, KOHTpPoOnfep MOXHO YCTAHOBUTb B PEXUM
obpaTHOro perynmpoBaHus, 03Ha4YarLWnii, YTo Npu
yBENMYEeHMM 3HAYEeHUs1 yCTaBKM YacToTa BpalleHus byaet
CcHmxaTbcsl. B pexume obpaTHoro perynuposaHusi
koadpuLmeHT ycunenust (Ky) AOMKeH ycTaHaBnmBaTbCs B
aunanasoHe ot -0,1 go -20.
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B Tabnuue nokasaHbl npeanaraeMble HACTPOWKM KOHTponnepa:

Kp
Cucremal T
npumMeHeHue Cucrema Cucrtema i
otonnenus' | oxnaxaexnn?
0,5 0,5

N

\Z

o 01 05
N7

55 707‘ Q 0,5 0,5

; 0,5 0,5 10 + 5L,
;|
E M
At | 0,5 10 + 5L,
Ez M
T Lmly
t 0,5 0,5 30 + 5L,
3 0,5 0,5
Ap \,,,J
il Ly<5m: 0,5
I E 0,5 Ly>5m:3
Ap Ly>10m: 5

-

CucTeMbl OTOMEHUS - 3TO CUCTEMBI, B KOTOPLIX NPU poCTe
NpPOM3BOANTENLHOCTU HAacoca yBenuuuBaeTca TeMnepaTypa
Ha JaTumke.

»

CucTtembl oxnaxaeHus - 3To CUCTEMBI, B KOTOPbIX NMpn pocTe
npon3BoANTENIbHOCTN HAacoCa CHMXXaeTca TeMmnepartypa Ha
partyuke.

L4 = pacctosiHue B meTpax [M] mexay HacoCoM M AaTYMKOM.

L, = pacctosiHue B meTpax [M] mexay TennoobMeHHNKOM r
AaTYNKOM.

Mopsapok HacTpouku MNMU-perynsaTopa

[nsa 6onbwmnHCcTBa obnacTen NpMMeHeHUs 3aBoAckas HacTpownka
napamMmeTpos Kp n T; obecneynBaeT onTuManbHyo paboty
Hacoca. OgHako B HEKOTOPbIX 06MacTAX NpUMEHeHUs
Heobx0AMMO OTperynupoBaTb KOHTpONnep.

CnenainTte cnepyioulee:

1. YBenuubre koadpuumeHT ycunenus (Kp) A0 MOMeHTa, Koraa
Asurartenb ctaHeT pabotatb HecTabunbHO.
HectabunbHoCcTb MOXeT ObITb 0BHapyxeHa, ecnu
M3MepeHHble 3Ha4YeHUs1 Ha4yHyT konebaTbcs. bonee Toro,
HecTabunNbHOCTb MOXHO ONpPeaenuTb Ha CryX, MOCKONbKY
ABuratenb HauyMHaeT paboTtaTb HepaBHOMEPHO; 060pOThI
YBENUUYNBAIOTCSA U CHUXKAKOTCS.
HekoTopble cucTeMbl, Hanpumep, TePMOPErynsATopbl,
ABMAIOTCA MEANEHHO pearnpyoLiMMm, To eCTb Nepea TeM, Kak
ABurartenb CTaHOBUTCA HeCTabunbHbIM, NPOXOAUT HECKOMbBKO
MUHYT.

2. 3apanTe KoappuumeHT yeunenus (K,) A0 ypOBHSA NOMOBUHBI
3Ha4YeHus, Bbi3BaBLLEN HeCTabunbHOCTL ABUraTens.

Tak npaBWMbHO yCTaHaBNMBaETCs KOIPPUUNEHT YCUNEHNS.

3. CHwmxante noctosiHHyto Bpemeru (T;) A0 MOMeHTa, Koraa
Asurartenb ctaHeT pabotaTb HecTabunbHO.

4. YcTaHoBWTE NOCTOSIHHYIO BpeMeHu (T;) Ha Benu4mHy, kotopas
B 2 pa3a npeBbIaeT 3HayeHne, Npm KOTOPOM BO3HUKaET
HecTabunbHOCTbL ABUraTens. Tak NpaBUMbLHO
yCTaHaBNMNBaETCA NOCTOAHHAA BPEMEHMU.

O6wme aMnNMpuyeckme npasuna:

» Ecnu KoHTponnep pearnpyeTt CNUWKOM MeaneHHo, crieayeT
yBenununtb Kp,.

+ Ecnun KoHTponnep HeycToWyMB MU B HEM BO3HWUKAIOT
koneGaHus, crefyeT AeMnupoBaTh CUCTEMY MOHWKeHNeM K
unu ysenuyeHunem T;.

9.3.3 BHelwHAA ycTaBKka

BHew. woTaH. 2HAH.

Bxop onst BHeLWHero curHana 3agaHusi YCTaBKN MOXeT ObITb
HaCTpOeH Ha pa3Hble TUnbl CUrHanoB.

Bbi6epute oanH 13 crieqytoLMx TUMOB:

0-10B
+ 0-20 mA
* 4-20 MA

* He akTuBHoO.

Ecnu BbibpaHo "He akTuBHO", ucnonb3yeTcs ycTaBka, 3afaHHasi
Ha nynbTe Ha R100 unu Ha naHenu ynpasneHus.

Mpu BbIOOPE OAHOIO M3 TUMOB CUrHana Tekylias ycTaBka 3aBucuT
OT CMrHana, NoAaHHOro Ha BXOA AN BHELUHEro 3agaHus yCTaBKu.
Cwm. pasgen 13. BHewHul cueHan 3adaHusi ycmaeok.



9.3.4 Pene aBapMinHOM CUTHaNu3auuun

Hacocbl mowHocTbto 0,37 - 7,5 KBT ocHalleHbl 0AHUM pene
aBapuiHON curHanuaauuun. 3aBoackasi HacTpomnka pene:
"HeuncnpaBHoCTb".

Hacocbl mowHocTbio 11-22 kBT umetoT aBa pene aBapuiiHowm
curHanusauun. B cooTBeTCTBMM C 3aBOACKMMM HACTpOMKaMu
pene curHanusauuu 1 yctaHosneHo Ha "Asaputo”, a pene
curHanusaum 2 - Ha "lMpegynpexaeHve”.

B ogHOM 13 OKOH HUXe BbIbepuTe, B Kakon U3 TPEX UMK LUECTH
cuTyauuii pabotbl 6yayT cpabaTbiBaTh pene curHanmsauuu.

0,37 - 7,5 kBT

Pane ciirH

AHETHE. B Te.

¢ [OTOBHOCTb

* HeucnpaBHoCTb

« OJkcnnyaTtaums

* Hacoc pa6oTtaet (Tonbko Ansi HACOCOB C TPEXasHbIMU
anekTpoasurarensmu, 0,55 - 7,5 kBT)

» [pepynpexaeHne (TONbKo AN HACOCOB C TPEXasHbIMMK
anektpoasuratensmu, 0,55 - 7,5 kBT).

11-22 kBT 11-22 kBT

CurH.pene 7
AHTHE.E TEYEHHME

Curn.eene 1
SHTHE.E TEYEHME

Meeaune.

* [oToBHOCTB + [oToBHOCTb
ABapus ABapus
OkcnnyaTauyms Okcnnyatauus

Hacoc paboTtaet
MpeaynpexaeHue

3aMeHUTb cMasky.

Hacoc pa6oTtaet
MpenynpexaeHune
3aMeHnTb cmasky.

"HeucnpasHocTb" 1 "ABapusa" oxsaTbiBatoT
HencnpaBHOCTU, KOTOPbIE MPUBOASAT K MOSIBNEHMUIO
aBapwuiiHoro curHana. "lMpegynpexaexHme”
0XBaTblBaeT HEUCNPABHOCTU, KOTOPbIE NPUBOASIT K

nosiBNeHunto npegynpexaeHus. "3ameHnTs cmasky"”
O3Ha4vaeT TonbKo oTaenbHoe cobbiTue. Paznnuus
Mexay aBapuei u npegynpexaeHvem cM. B pasgene
9.1.3 MHOukayus HeucrnipasHocmed.

[ononHuTenbHyo MHdopmauuio cM. B pasgene 16. Ceemossie
UHOUKamophbl U pesie cucmemsl cugHanu3ayuu.

9.3.5 KHonku Ha Hacoce

F.HoMkK Hacooa

KHonku ynpaenenns @ n @ Ha naHenu ynpasrieHust MOryT GbiTb
YCTaHOBIEHbI B NOMNOXEHNE:

¢ AKTMBHO.

* He aktuBHO.

Ecnu BbiGpaHo "He akTMBHO" (6noknpoBKa) KHOMKM He paboTatoT.
Ecnu ynpaBneHne Hacocom ByaeT ocyLlecTBnATbCA Yepes
BHELLHIO CUCTEMY, YCTAHOBMTE KHOMKN B cocTosiHME "He
aKTUBHO".

9.3.6 Homep Hacoca

Homek

Hacocy moxeT 6bITb NnpucBoeH Homep oT 1 go 64. B cnyyae
NOAKIIOYEHUS K LUMHE HOMEP AOMKeH OblTb Ha3HayYeH Kaxaomy
Hacocy.

9.3.7 UudpoBble Bxoabl

Up¢oeoli eHOA

Lindposbie Bxoabl Hacoca (knemma 1, puc. 5, 4 unu 10) MoxHo
HacTpouTb Ha pasnuyHble MYHKLUN.

BbibepuTte ogHy 13 crneayowmnx yHKUKA:

*  MwuH. (MUH. xapakTepucTumka)

* Makc. (Makc. xapakTepucTtuka)

* BHewHAA HemcnpaBHOCTb

* Pene pacxoga

+ CyxoW xoa (OT BHeLWHero gat4ymka) (TonbKo AN Hacocos C
TpéxdasHbIMN dnekTpoaBUraTensamm).

BbibpaHHas dyHKLUS BKNIOYAETCA 3aMblKaHNeM KOHTaKToB

mexay knemmamm 1 19,11 10 unn 1 n 11. Cm. puc. 5, 4 n 10.

Cwm. Takke pasgen 12.2 Hugpposoli 8xod.

MuH.:

Ecnu Bxoa akTuBMpoBaH, Hacoc paboTaeT ¢ MUHUManNbHOW (MYH.)
XapaKTepUcTUKON.

Makc.:
Ecnu Bxog akTuBmpoBaH, Hacoc paboTaeT ¢ MakcMMarnbHON
(mMakc.) xapakTepucT1Kon.

BHeuwHsis1 HeucnpaeHOCMb:

Ecnun Bxop akTuBmpoBaH, byaet 3anyLueH Tanmep.

Hacoc oTkniovyaeTtcs n nosiBNsieTcs UHANKauus curHana
HencnpaBHOCTUW, €CNn BXOA, aKTUBEH B TeyeHue bonee 5 cekyHA.
Ecnun Bxop He akTMBeEH B TedyeHue 6onee 5 cekyHa, cocTosiHue
HEencnpaBHOCTU UCYE3aET, 1 HACOC MOXHO ByAeT CHoBa
3anyCcTUTb TOMbKO BPYYHYH C MOMOLLbIO cOpoca nHamkauum
HEeNCNpPaBHOCTU.

Pene pacxoda:

Ecnu BbibpaHa ata dyHKUMs, Hacoc ByaeT ocTaHOBNEH, Koraa

pene pacxoga obHapYXUT HU3KUI PaCXOA,.

[aHHy0 PYHKLMIO MOXHO MCMONb30BaTh, TOMbKO €CINN Hacoc

NOAKIIOYEH K AaTYMKY AaBMEHUS.

Ecnu Bxog akTuBeH B TedeHue bornee 5 cekyHa, BknoyaeTcst

BHYTPEHHSAS PyHKLMSA ocTaHoBa Hacoca. CM. pasgen

9.3.8 ®yHkyusi ocmaHosa.

Cyxol x00 (TOnbKO Ans HACOCOB C TpexdasHbIMn

anekTpoaBuraTensiMm):

Mpu BbIGOpPE AaHHOM DYHKLUMM MOXHO onpeaenuTb

He[oCTaTOYHOE [aBreHne Ha BXOAE WY HEXBATKY BOAbI.

[nsi 3Toro Heo6xoANMbI AOMONHUTENbHbLIE NMPUHAANEXHOCTMH,

Takue Kak:

* paTtyuk cyxoro xoga Grundfos Liqtec®

* pene faBreHus, yCTAaHOBMEHHOE Ha CTOPOHE BcachlBaHUs
Hacoca

* nonnaBKOBOE pere, yCTaHOBMEHHOE Ha CTOPOHE BCacbIBaHWSA
Hacoca.

B crnyyae obHapyxeHWs HeJOCTaTOYHOrO AaBlEHUs Ha BXO4E Unn

HexBaTKu BoAbl (CyxoW xof) Hacoc ocTaHoBuUTCS. MNoka aToT BXxoa

aKTMBMPOBaH, HAacoC nepes3anycTuTb HeMb3s.
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9.3.8 ®dyHKUMA ocTaHOBaA

P-ua ocTaHoES

q)yHKLI,VI}O OCTaHOBa MOXHO YyCTaHOBUTb Ha crefyruime sHav4yeHna:

¢ AKTMBHO.
¢ He aktuBHO.

Korpa BknioyeHa gaHHas pyHKUUS, HACcOC OTKMoYaeTcs npu

OYeHb HU3KUX 3Ha4YeHUsX pacxoaa. MNpuyYnHbI OTKNIOYEHUS

cneaywouyme:

* HeobxoaMMoCTb nM3bexatb Ype3MepHOro HarpeBaHus
nepekaynBaemom XugKkocTu;

* HeobxogumocTb COKpaTUTb U3HOC yI'IJ'IOTHeHMVI Bana,

*  HeobxoQuMOCTb CHU3UTL YPOBEHb LWYMOB NpU 3KcnnyatTaunn.

ay

[aBneHue octaHoBa

AH

[aeneHue 3anycka

Puc. 24 PasHuua mMexay 3HayeHusMu aaBneHuns nycka u
octaHoBa (AH)

AH - 3aBofckas yctaHoBka Ha 10 % OT cakTu4eckoro
YCTaHOBJ1€EHHOIo 3Ha4YeHu4.

AH moxeT 6bITb 3agaHo B AnanasoHe ot 5 % 8o 30 %
haKkTU4eCcKoro yCTaHOBMEHHOIO 3HaYeHus.

Huskuii pacxoa MoxeT 6bITb 0OHapyXeH ABYMS pas3nuyHbIMU
cnocobamu:

1. BcTpoeHHas "dyHKuunsa obHapyxeHus HUM3Koro pacxoga"

TMOO 7744 1896

paboTaeT B criyyae, KOraa He HacTpoeH L poBoii Bxod Ans

pene pacxopa.
2. Pene pacxopa nogknio4vaeTcs K LudpoBomy Bxoay.

1. DyHKUMA oGHapyXeHUsA HU3KOro pacxoaa

Hacoc 6yaeT perynsapHo npoBepsTb pacxod NyTém
KpaTKOBPEMEHHOrO CHUXEHMS 4YacTOTbl BpaLLEHWs.

Ecnn paBneHvne He MeHseTCS UMK MEHSETCS OYeHb
He3HaunTenbHO, 3TO O3HaYaeT HU3KUIA Pacxoa.

YacToTa BpalyeHus byaeT nosblaTbCA A0 TEX MOp, NoKa He
6yaeT 4OCTUrHYTO AaBrieHue ocTaHoBa ((hakTuyeckoe
ycTaHoBneHHoe 3HayeHue + 0,5 x AH), nocne yero Hacoc
ocTtaHoBuTCS. Ecnn gaBneHne cHMXeHo [0 AaBneHns 3anycka
(dbakTuyeckoe yctaHoBneHHoe 3HayeHue - 0,5 x AH), 6ynet
BbINOMHEH Nepe3anyck Hacoca.

Mpy NOBTOPHOM 3amnycke HacoCbl pearnupytoT no-pasHomy, B
3aBMCMMOCTM OT Tuna Hacoca:

Hacocbl ¢ oaHOda3HbIMU 3nieKTpoABUraTenaiMmmn

Hacoc Bo3Bpalyaetcs k paboTe B HENPEPLIBHOM pexume npu
MOCTOSIHHOM [aBMNEeHUN U NMPOAOIKaeT PeryrnsapHo NpoBepsThb
pacxof KpaTKOBPEMEHHbLIM CHUXEHUEM YaCTOThl BpaLLeHust.

Hacochbl ¢ Tpéxcda3HbIMKM aneKkTpoaBUraTensiMm

1. Ecnwn pacxop npesblllaeT rpaHuLly HU3KOro pacxopa, Hacoc
BO3BpaLLaeTcs B HENPEPbIBHbIA PEXUM C MOCTOSIHHBIM
AaBreHnem.

2. Ecnu pacxop octaércsa Huxe npeaenbHO AonyCTUMOro
MUHMMAarbHOIO 3HAYEHMUs1, Hacoc NpoforkaeT paboTaTh B

pexuMme nyck/octaHoB. Hacoc 6yaet npogonxaTe paboTtath B

pexume nycka/ocTaHoBa, NMoKa pacxod He CTaHeT Bbilue
npeaenbHo A0NYCTUMOrO MUHUMANBLHOTO 3HAaYeHUs1, mocre
Yyero Hacoc BEpPHETCA Kk paboTe B HEMPEPLIBHOM pexuMe.

18

2. Pene pacxopa

Ecnu n3-3a H13koro pacxoga umdpoBon BXO4 akTUBUMPOBaH Ha
npoTsxxeHun 6onee 5 cekyHa, yacTtoTa BpalleHus byaet
yBENMYMBaTLCS A0 TEX Nop, Noka He byaeT 4OCTUTHYTO AaBreHu
ocTaHoBa (hakTnyeckoe ycTaHoBNeHHoe 3HadYeHne + 0,5 x AH),
nocre yero Hacoc octaHoBuTcs. Korga gaBnenvie ynagér oo
3Ha4yeHus nycka, Hacoc nepesanycTutcs. [pu oTcyTCTBMM NogaY
Hacoc ObICTPO AOCTUraeT AaBneHus OCTaHOBa M OTKIoYaeTcs.

e

n

I'IpM Hanm4ymm nogadn HacocC nNpoaomXnT pa60Ty B COOTBETCTBUU

C yCTaBKOMN.

YcnoBusa akcnnyaTauuu AnsA pyHKLUM OCTaHOBA

DyHKUMIO OCTaHOBa MOXHO UCMOMb30BaTh, TONMbKO €Crv B
cuUcTeMe YCTaHOBMEH AaTYMK AaBneHusi, obpaTtHbIi knanaH u
MeMOBpaHHbIi rngpobak.

O6paTHbIf knanaH HeobxoaMMo Bcerga
yCTaHaBnuBaTth nepes AaT4YMKOM AaBreHus. (CM.
puc. 25 n 26).

MemGpaHHbI HanopHbIN Hak

LOatynk naBneHus

@
N\

( Hacoc

O6paTHbIi | =
KnanaH =

TMO3 8582 1907

Puc. 25 MNonoxeHne oGpaTHOro knanaHa v gatyvka gaBneHus

B CUCTeMe BCacblBaHUA

MemGpaHHbI HanopHbIN Gak

Hacoc

O6paTHbIV kKnanaH

TMO3 8583 1907

Puc. 26 TNonoxeHne obpaTHOro knanaHa v gatyvka gaBneHus

B cucTeMe C M3bbITOYHbIM AaBeHUEM Ha BXoae

MeM6paHHbIA HanopHbIN 6ak

Ons dyHkuun octaHoBa Heobxoanm MembpaHHbIi rugpobak
onpeaenéHHoro MMHMMansHoro o6véma. bak Heobxoanmo
yCTaHaBnuBaTb HENocpeaCcTBEHHO NOCMe Hacoca, a AaBneHne
noAnuUTKN JOMKHO cocTaBnATb 0,7 OT bakTU4ecKom ycTaBku.

PekomeHayembli 06bem membpaHHoro rugpobaka:

. TunoBow o6bLeM
HoMuHanbHbIN

pacxop Hacoca Hacoc CRE MeM6paHHoro
[m3/4] rmgpo6aka
[nuTpsbI]
0-6 1s,1,3,5 8
7-24 10, 15, 20 18
25-40 32 50
41-70 45, 64 120
71-100 920 180

Ecnu B cucteme yctaHoBrneH membpaHHbI 6ak ¢
BbllLeyKa3aHHbIM 06beMoM, 3aBoAckas yctaHoBka AH He
MeHsieTcs.

Ecnn obbem yctaHoBneHHoro ruapobaka CrnviuKoM ManeHbkui,
Hacoc byfeTt yacTo 3anyckaTbCs U OCTaHaBNMBAaTbLCS.
McnpaBuTb 3TO MOXHO 3a CYET yBenuveHns AH.



9.3.9 ®dyHKUMA NnpeaenbHbIX 3Ha4Y€eHUN pacxoaa Ans
cpabaTbiBaHUsl OCTaHOBA (TONbLKO AJisi HACOCOB C
TpéxdasHbIM aneKkTpoaBUraTenem)

PyHKLMA NpeaenbHbIX 3HAa4YeHUI pacxoga Ans

YkaszaHue | cpabaTbiBaHUsi OCTaHOBa AENCTBYET, TONbKO €Crn

CcCunctemMa He HaCcTpoeHa Ha perie pacxoaa.

MeeasnLH EacHoa

[nsa Toro 4ToObl ONpeaennTb, MPY KakoM 3HAYEeHUU pacxona
cucTema JormKHa NepexoauTb U3 HenpepbiBHOTO paboyero
pexuma npu nocTossHHOM AaBIiEHUMN K PEXUMY Nycka/ocTaHoBa,
HeobxoamMMo BbIbpaTbh OOQHO N3 YETbIPEX 3HAYEHUN, TPU U3
KOTOpbIX NpeacTaBnsoT cobol NnpeaBapuTEnbHO 3afaHHble
npegenbHble 3HaYeHWUs pacxoaa:

e Huskun
¢ HopmanbHbi
*  Bbicokun

* HactpanBaembin

Mo ymonyaHuio Hacoc HacTpoeH Ha 3HavyeHne "HopmanbHbin®,
yTo cooTBeTcTBYT 10 % pacyéTHoro pacxoda Hacoca.

Ecnun Heobxogumo npeaenbHoe 3HadYeHe pacxoda HUxXe
HOpMarnbHOro MUnu ecnu o6bEM 6aka MeHblUe PEKOMEHAYEMOro,
BblGepuTe 3HadyeHune "Huskmin".

Ecnu Heobxoanmo 3HavyeHne pacxoaa Bblille HOPMarnbHOro Mmu
ecnu ncnonb3yetcs 6ak 6onbwero o6béma, Bolbepute 3Ha4yeHme
"BbicoKniA".

3HaueHune "HacTtpavBaeMblii" MOXHO yBuaeTb Ha nynste R100,
O[HaKO OHO HacTpauBaeTCs TONbKO C NMOMOLLbIO NPOrpaMmbl
PC Tool E-products. 3Ha4yeHue "HacTpanBaembiin”
npefHasHa4yeHo AN MHAMBUAYaANbHOW HACTPOMKK U
onTMMM3aumm npolecca.

HA

AHI

Hwunsknn / VQ

HopmanbeHbIn

Bricokui

TMO03 9060 3307

Puc. 27 Tpu npegBapuTenbHO CKOH(UIypMpOBaHHbIX
npegenbHbIX 3Ha4YeHns pacxoga: "Huskmin",
"HopmanbHbIn" 1 "Bblicoknin”.

9.3.10 OaTuunk

Be3 patumka
(HeperynupyeMmbIi pexum)

C paTyuKoM paBneHus
(perynupyemsbiit pexum)

MapameTpbl gaTynka [OMKHBI yCTaHaBNMBaTLCA TOMbKO Npu
perynvpyemMomM pexume akcnnyaTauuu.
BbiGepuTe ogHO 13 cneayoLWmX 3HaYeHWI:
* BbIxogHOW curHan garyuka
0-10 B
0-20 MA
4-20 MA,
+ EauHunua namepeHus gatuuka:
Gap, M6ap, M, kMa, dbyHT/aonm2, dyT, M3y, m3/c, nic, rannow/
MUH, °C, °F, %
* [manasoH namepeHuin gatymka.

9.3.11 Pexxum "OcHoBHoOW/pe3epBHbIN" (TONBKO AN HAaCOCOB
¢ Tpéxda3HbIMU aneKTpoABUraTensimMm)

DyHKUMA "OCHOBHOW/pe3epBHbIN" NpUMEHMMa K ABYM
napannenbHbIM Hacocam 1 ynpasnsetcs Yepes ceTb GENIbus.

OcHoeHoi Pessks

PyHkumio "OCHOBHOI/pe3epBHbIN" MOXHO YCTaHOBUTL Ha
cneayloLme 3Ha4YeHus:

*  AKTMBHO.
* He akTuBHoO.

Korga yctaHoBneHo 3HayeHune yHKuumn "AKTUBHO", NpOMCXoanT

cneayolee:

+ OpHoBpeMeHHO MoxeT paboTaTb TONbKO OAMH Hacoc.

* Hacoc, Haxogswmica B pexume oxuaaHus (pesepBHbIi),
aBTOMaTUYeCKM BKIOYAETCS B Crly4ae HeUcrnpaBHOCTH
paborTatoLyero (0CHoBHOro) Hacoca. MNosBnserca nHANKaums
HencrnpaBHOCTY.

+ CmeHa OCHOBHOrO 1 pe3epBHOI0 HaCOCOB NPONCXOANT
Kaxable 24 yaca.

BkntoveHune dyHkumm "OcHOBHOWM/pe3epBHbIN" BbINOMNHSAETCA

cneaytoLmm obpasom:

1. TMopkntounTe oAMH U3 HACOCOB K NMUTAHUIO.

Bbibepute "He aktuBHO" ans dyHkunm "OcHoBHOW/
pe3epBHbIN".

Wcnonb3ys nynst R100, BbINONHUTE HEOOXOAMMbIE HACTPOWKU
B MeHto "OKCIMITYATALINA" n "YCTAHOBKA".

2. B meHio "OKCIMNNYATALUUNA" 3agante pabounii pexunm
"OcTaHos".

3. lMopgkntoumTe BTOPON HACOC K UCTOMHUKY MUTaHUS.
Wcnonbk3ys nynst R100, BbINONHUTE HEOOXOAMMbIE HACTPOWKK
B MeHto "OKCIMJTYATALNA" n "YCTAHOBKA".
YctaHoBuTe Ans dyHkumnm "OcHOBHOW/pe3epBHbINA"
3HavyeHne"AKTUBHO".
Pab6oTatowmin Hacoc BbIMOMHUT NMOWCK APYroro Hacoca u
aBTOMaTU4eCKn ycTaHoBUT Ans dyHkuun "OcHoBHOW/pe3epBHbIN"
3TOro Hacoca 3HayeHune "AKTUBHO". Ecnn nonck He gact
pe3ynsTaToB, NOSABUTCS MHOMKALUSA HEUCNPABHOCTU.
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9.3.12 Pabounin guanasoH

Mopapok HacTpoiikm paboyero guanasoHa:

*  MuH. xapakTepucTmka MOXEeT yCTaHaBNuBaTbCs B AManasoHe
MEeXAy MaKC. XapakTepucTukon n 12 % ot makcumanbHOn
npousBoanTeNnbHOCTU. Ha 3aBoge-m3rotoBuTene Hacoc
oTperynupoBaH Ha 24 % OT MakcuMarnbHoW
NpPOn3BOAUTENBHOCTH.

* Makc. xapaKkTepucTika MOXeT yCTaHaBNMBaTbCH B AnanasoHe
Mexay MakcumansHoWn npom3soanTenbHocTbio (100 %) 1 MUH.
XapaKTepUCTUKOW.

Pabouunin Ananas3oH HaxoanTCa Mexay MUH. U Makc.
XapaKTepUCcTUKON.

H)

100 %

MakcumanbHasn
XapakTepucTuka

MuHumMmanbHas
XapakTepucTuka

12%

TMOO 7747 1896

Puc. 28 YcTtaHOBKa MUH. U MakC. XapakTepuUcTuk B % oT
MaKcuManbHOW NPon3BOANTENBHOCTH

9.3.13 KoHTponb NnoAWMNHUKOB 3neKTpoaBuraTens
(TonbKo Ans TpéxdasHbIX 3feKTpoaBUrarenen)

KoHTROAE
NoAWKMA. AEMMATE-NA

qr

,D,I'Iﬂ q)yHKLWII/I KOHTPONA NOALUMNHUKOB aneKkTpoasuraTena MOXHO
YCTaHOBUTb cneaywumne 3Ha4eHnA:

¢ AKTMBHO
¢ He akTuBHO.

Ecnu ansa dyHKuMn yctaHOBNEHO 3HavyeHue "AKTUBHO",
KOHTpOep Ha4yHeT OTCYUTbIBaTh Npober NOAWNMHUKA B MUMSIX.
Cwm. pasgen 9.2.7 CocmosiHue cMasku noOuwunHUKO8
anekmpodsueamerns (mosnbko 11-22 kBm).

CyYéTumnk npogonxaeT paboTaTb, Aaxe ecnu aTa
dyHKLUS nepeknioyeHa B cocTosiHue "He akTuBHO",
HO NpeaynpexaeHne o He06XO0AUMOCTH 3aMeHbl

cMa3ku oTobpaxaTbcs He byaer.

Korga cpyHKUMS BHOBb NepeBOANTCSA B COCTOSIHME
"AKTUBHO", HAaKOMMEHHbIN npober cHoBa
ucrnonb3yeTcst 4ns pacyéta BpeMeHu 3amMeHbl
CMasku.
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9.3.14 MoAarBepxAeHMEe NOBTOPHOW CMa3Ku/3aMeHbl
NoALWUNHUKOB ABUrartens (Tonbko AnsA TpéxdasHbIx
anekTpopBUraTenen)

MoawunHMEN AEMraTenA

g

[nsa gaHHOW OYHKLMKU MOXHO YCTaHOBUTb Creaytowme 3Ha4YeHns:
+ 3ameHeHa cma3ska (Tonbko 11-22 kBT)

* BbinonHeHa 3ameHa

* be3 nsmeHeHwui.

Ecnu ans yHKLMU KOHTPONS NOALUUMHUKOB YCTAHOBMEHO
3HayveHue "AKTUBHO", KOHTpONMep AacT npegynpexganoLmn
cuUrHan, Kkorga noALUnHUKK anekTpoaBuraTens Heob6xoanmo
NOBTOPHO cMa3aTtb unu 3ameHuTb. CMm. pasgen 9.1.3 MHoukayus
HeucripasHocmed.

Ecnn cmaska nnv nogwunnHuKu gBUraTensi 3aMeHeHbl,
noaTBepanTe 3Ty onepaumio B BbilleyKa3aHHOM OKHE HaxaTuem
KHonkn "OK".

B TeyeHne HekoTOpOro BpemeHu nocne

noaTeepXaeHna 3aMmeHbl CMa3ku Bbl60p nosnuunn

"8ameHeHa cMaska" HEBO3MOXEH.

9.3.15 MoporpeB B pexume oxuaaHus
(Tonbko AnA Tpéxda3HbIX aneKTpoaBUraTenen)

Moaorees e

e HME O HAIHKA
LH

Onsa dyHKUMM nogorpesa B pexvMe OXMAaHUS MOXHO
YyCTaHOBUTb CrieyloLme 3HauYeHus:

*  AKTUMBHO.
* He aKkTuBHo.

Ecnu ansa dyHKUMKM ycTaHOBNEHO 3HavyeHue "AKTUBHO", Ha
0OMOTKM anekTpoaBuraTens nogaéTcs nepeMeHHoe HanpskeHne.
MopaBaemoe HanpsixeHne obecneymT BolpaboTKy AOCTAaTOHYHOIO
KonuyecTBa Tenna Ans Toro, YTobbl B ABUraTene He
obpa3oBbiBancs KOHAEHCAT.

10. HacTtpowka ¢ nomouwbio nporpammbl PC Tool
E-products.

[ins ycTaHOBKU cneunarnbHbIX NapaMeTpoB, KOTOPbIE OTNIMYaOTCS
OT HacTpoekK, NponssoaMMbix Yepe3 R100, Heobxogmumo
npvMeHeHmne nporpaMmHoro obecnevenns Grundfos PC Tool
E-products. MNpn aTom BHOBb TpebyeTcs NoMOLLb cneunanmcTa no
TEXHUYECKOMY OBCMYXMBAHMWIO UMK MHXEHepa KOMMNaHun
Grundfos. [Ina nony4yeHns SONONHUTENbHOW HopMaLuu
obpallaiiTecb B permoHanbHoe npeacTtaBUTENbCTBO KOMMNAHUN
Grundfos.



11. NMpuopuTteT HacTpoek

[MpuopuTeT HacTpoek 3aBUCUT OT ABYX hakTOpOB:
1. WCTOYHUK ynpaBneHus;
2. HacTpomKu.

1. UcTouyHUK ynpaBneHus

MaHenb ynpasneHua

R100

BHelwHWe curHansl
(BHELHWI cUrHan 3ajaHus ycTaBokK, LndpoBsble
BXOAbI U T.M.).

CB#I3b C APYroii CUCTEMON YNPaBMNeHNs Yepes LUNHY
cBSA3N

2. HacTtpownku

«  Pabounn pexmm "OcTtaHoB"

» Pabounin pexxum "MakcmmanbHbIA" (Makc. xapakTepucTuka)
*  Pabounn pexum "MuHumManbHbii" (MUH. XapakTepucTuka)

* Hactpolika yctaBok

YnpasneHune E-Hacocom MOXeT OCyLLeCTBNATLCA OAHOBPEMEHHO
OT HECKOMNbKMX UCTOYHMKOB, U KaXAbIA U3 3TUX MCTOYHUKOB MOXET
UMeTb pasnnyHble HacTPoWku. [oaToMy He06XO0AUMO YCTaHOBUTL
NPUOPUTET UCTOYHWKOB YNpaBlieHNs 1 HacTpoeK.

Ecnu aktuBnpoBaHo 6onblue AByx HacTpoek

OfHOBPEMEHHO, Hacoc byaeTt paboTaTth B

COOTBETCTBUU C PYHKLUEN, UMEIOLLEN BbICLLMIA
NpUOpUTET.

MpuoputeT HacTpoek 63 KOMMyHUKaLMK Yepes WMHY CBA3U

MaHenb ynpaBneHus

12. BHewHue curHanbl NPUHYAUTENBLHOrO
ynpasneHus

Hacoc nmeeT BXoAbl BHELLHWX CUTHANOB ANs criedyoLwmnx
YHKUNA NPUHYAUTENBHOMO yNpaBneHus:

* lyck/ocTaHoB Hacoca
* Uundposas dyHKums.

12.1 Bxog nycka/octaHoBa

dyHKUMOHanbHasa guarpamma: Bxop nycka/octaHoBa:

Myck/ocTaHoB (kneMmbl 2 n 3)

Z H HopmanbHbIn
l\ pexum
L \.q 3aKcnnyarauum
|_7 H
: OcTaHoB
——Q

12.2 UucpoBon Bxop

C nomouypto nynsra R100 ans undposoro Bxoga MoXHO BbibpaTb
OfHY 13 cneayrowmnx QyHKUNNA:

* HopmanbHbI pexum akcnnyatauum

*  MuHumanbHas xapakTepucTuka

* MakcumanbHas xapakTepucTuka

* BHewHss HeucnpaBHOCTb

+ Pene pacxoga

+ CyxoW xoa.

dyHKUMOHanNbHasa gnarpamma: Bxog ansa undpoBon
yHKUUN

LUundpoBas dyHKkuusa
(koHTaKTbl 1 1 9)

Mpuoputer wnu R100 BHewHune curHanbl ;
1 OcTaHoB |: HopmanbHbIN pexum
E l\ aKcnnyarauum
2 Makec. Q
3 OcTaHoB H
4 Make. MuHumanbHas
E XapaKTepucTuka
5 MuH. MwuH. - Q
6 HacTtpovika yctaBok HacTpovika yctaBok H
MakcumanbHas
Mpumep: Ecnu E-Hacoc HacTpoeH Ha pabouunin pexum "Makc." XapakTepucTuka
(Makc. yacToTa) Yepe3 BHELLHWUIA curHan, HanpuMep, 4yepes -Q
uncpoBoW Bxod, TO NaHenb ynpaenexnus nnm nynst R100 moxert
HacTpouTb E-Hacoc Tonbko Ha pabouuit pexum "OctaHoB". H
MpuopuTteT HaACTPOEK C KOMMYHMKaLMUen Yyepes LWNHY CBA3MN Brewxsn
4 y 5s HeMcnpaBHOCTb
n ——Q
aHenb
BHelwHune CBA3b Yepes
MpuopuTteT ynpaBneHus unu H
CUrHanbl LWWUHY
R100
5¢ Pene pacxoga
1 OcTaHoB
L - Q
2 Makc.
H
3 OcraHoB OcraHoB % Cyxoii xoa
4 Makc. ——Q
5 MuH.
6 HacTtpoiika
yCTaBoK

Mpumep: Ecnu E-Hacoc akcnnyatupyeTcs B COOTBETCTBUM C
ycTaBKaMu, 3afaHHbIMM Yepes LUMHY CBS3U, TO C MOMOLLbIO
naHenu ynpasnexus unu nynsta R100 gns E-Hacoca MOXHO
yCTaHOBUTb ToNbKo pabouwnii pexum "OcTtaHoB" unu "Makc.", a ¢
NOMOLLIbIO BHELLHEro CUrHana - Tofnbko pexum "OctaHoB".

21

Pycckum (RU)



(NY) umxoaky

13. BHewHun curHan 3agaHuAa ycTaBoOK

YctaBka MoxeT OblTb 3a4aHa AUCTAHLMOHHO NOAKNI0YEHUEM
nepefatymka aHanoroBbIX CUrHaNoB K BXOAY CUrHamna ycTaBku
(knemma 4).

dakTnyeckas
ycTaBka

YcTaHoBNEHHoe
3HayeHue

BHewwHAA yCTaBka

Puc. 29 daktuveckas yctaska - 9T0 Npou3BeaeHne

TMO03 8601 2007

(YMHOX€EHHOe 3HayeHUe) yCTaBKM U BHELLUHEW YCTaBKM

BbibepuTe hakTU4eckmin curHan ot BHELIHero nctoyHuka, 0-10 B,
0-20 MA, 4-20 MA, c nomowbio R100. Cm. pasgen 9.3.3 BHewHss

ycmaska.

Ecnu ¢ nomowbio nynsta R100 BeIGpaH Heperynupyemblii pexum
ynpaBneHusi, HacCoC MOXET yNpaBnATbCA NM0ObIM KOHTPONNEPOM.

B perynupyemom pexume ynpasBneHusi yctaBka AOMmkHa GbiTb
3agaHa B AManasoHe Mexay HUXKHWUM 3HavyeHueM auanasoHa

N3MepeHnn aaTtyuka un yCTaBKOVI, 3ajJaHHbIMM Ha Hacoce unu ¢

nomotubto nynsta R100.

dakTMyeckasa yctaBka

A

_______ HaTunKyaee

YcTaBka, 3aaHHas ¢
NMOMOLLbIO MaHenm
ynpasnenus, nynsta R100
unu nporpammel PC Tool
E-products

dakTnyeckas
ycTaBka

HatymKy,y

f T
0 o0V

0 20 mA
4 20 mA

= BHewHWn curHan
3a[laHusa yCcTaBoOK

Puc. 30 3aBucumocTb Mmexay aKkTU4YeCKOn yCTaBKOM 1
BHELLHUM CUTHarnoMm 3agaHuns ycTaBKu B
perynupyemom pexvme

TMO02 8988 1304

MNpumep: MNMpy MUHUMaNLEHOM 3HaYeHUM AaTyumka, pasHom 0 6ap,

ycTaBke, paBHoi 3 6ap, 1 BHELLHEM 3a4aHun YCTaBKU PaBHOM
80 %, cbakTuyeckasi yctaBka byget cnefytoLle:

dakTuyeckasl _ (yCTaHOBKA - AaT4MKy,,,,) X

)

yctaBka  %gpewnee ycTaHoBneHHoe sHavenne T AATUNKy
=(3-0)x80%+0
= 2,4 6ap

B perynupyemom pexume ynpasneHusi yCTaBKy MOXHO 3aAaBaTb

M3BHE B AManasoHe Mexay MUH. XapakTepuCTUKOW 1
YCTaHOBJIEHHBIM 3Ha4YeHWeM, 3aaHHbIM Ha Hacoce uUnu ¢
nomoLubto nynsta R100.

dakTuyeckas yctaBka

A

_______ MaKC'XapaKTepMCTMKa

YcTaBka, 3afaHHas ¢
NOMOLLbIO NaHenu
ynpasnenus, nynsta R100
nnu nporpammbl PC Tool
E-products

dakTnyeckas
ycTaBka

M MH'XapaKTepMCTMKa

f T
0 0V

0 20 mA
4 20 mA

= BHewHWn curHan
3ajaHusa ycTaBokK

Puc. 31 3aBucumoctb mexay aKkTM4YecKon yCTaBKoM 1
BHELIHMUM CUrHanom 3afaHusi ycTaBku B
Heperynupyemom pexuve
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TMO2 8988 1304

14. CurHan WuHbI CBA3N

Hacoc obopynoBaH nocnepnosatenbHbIM UHTepdericoM RS-485.
[insa cBsA3KM ncnonb3yeTcst NPOTOKON o6MeHa AaHHBIMU ANS WWHbI
cBsA3n Grundfos (GENIbus), 4yTo no3BonsieT nogknoyaTb CUCTEMY
avcneTyepusaunm HXeHepHoro 06opyAoBaHNsA 34aHWs UNn
APYrylo BHELLHIO CUCTEMY YNpaBneHus.

C nomoLLbo curHana LnHbI CBSA3M MOXHO OCYLLECTBNSATb
OWCTaHUMOHHOE perynMpoBaHne Takux KCnyaTaunoHHbIX
napameTpoB Hacoca, Kak ycTaBka, pabounii pexvm v T.n.
OpHOBPEMEHHO Yepes LUNHY CBA3W OT Hacoca MOXET
nepegaBaTbCs MHPOPMALMA O COCTOSIHUM BaXHEWLLINX
napamMmeTpoB, HanpumMep, akTuyeckoe 3HaYeHNe NnapaMmeTpoB
ynpaBsneHus, notpebnsiemas MOLHOCTb, CUrHanbl
HencnpaBHOCTW U T. 4.

3a nogpobHon nHpopmavmen obpawanTecs B KOMNaHUO
Grundfos.

I'Ipm MCNOoNiIb30BaHNN CUrHana WnHbl CBA3U

COKpallaeTca Konn4ecTBo HACTpoeK, AOCTYNHbIX

yepes nynet R100.

15. Apyrve ctaHgapThbl WWH
Grundfos npegnaraeT pasnuyHbie peleHns Ans WWHbI CBA3M C
opraHu3auuen cBA3un No Apyrum ctaHgapTam.

3a nogpobGHoi nHpopmaLmel obpallaTeck B KOMNaHUIO
Grundfos.



16. CBeTOBbIE MHAUKATOPbI U pene CUCTeMbl
CUrHanusauum

CBeToBast MHAMKALMS (3eNeHOro U KpacHoro LBeTa) Ha naHenu
ynpaBrieHUsi Hacoca 1 BHYTPU KIIEMMHOI KOPOGKM nokasbiBaeT
TeKyLmin paboumnin pexum Hacoca. (cM. puc. 32 n 33).

3enéHbin
KpacHbin

3enéHbin  KpacHbii

TMO0O 7600 0304
TMO02 0838 0203

Puc. 32 CseToBble MHOMKATOPbI HA Hacocax ¢ ogHOMa3HbIMK ANEKTpoaBUraTeENIMHU

3enéHblit

KpacHbin

Com— 3enéHbin
KpacHblii

3enéHblit \\
KpacHbin

TMO2 8513 0304
TMO2 9036 4404

Puc. 33 CseToBble MHOMKATOPbI HA HAacocax C TPExdasHbIMW 3NEKTPOABUraTeNAMM

Kpome Toro, Hacoc nmeet BbIxog Ans 6ecnoTeHunanbHoro
curHana yepes BCTPOEHHOE perne.

BbIXxoaHble 3HaYeHUs pene curHanusauum NpuBoAsATCS B pasgene
9.3.4 Pene asapuliHol cueHanu3ayuu.

TMO03 9063 3307
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B npuBeaeHHO HWXe Tabnuue npeacTasneHbl (OYHKLWUM ABYX CBETOBLIX MHAMKATOPOB M PENE CUrHanu3auuu:

CBeToBbIe UHAOUKATOPbI

Pene curHanusauum cpa6oTano Bo Bpems:

HeucnpaBHOCTb
(KpacHbIN)

Pa6oTa

HeucnpaBHoCTb/
aBapwus,
(3enéHbin) npepynpexaeHue
1 3aMeHa cMas3Ku

Akcnnyatauust FOTOBHOCTb

OnucaHue

He roput

He roput

]

C NONC

j\

C NONC

OTkntoveHo Hanps>XXeHune nuTaHuA.

He roput

MocTosHHO
BKIMIOYEH

C NONC

/5

O
z
o
z
O

1
_/

(@]
4
(@]
4
O
(@]
z
(@]
O

Hacoc pa6otaert.

He roput

MocTosiHHO
BKIOYEH

C NONC

/5

(¢}
z
(e}
z
(¢}

/1
f\j

O
4
@]
4

c C NONC

Hacoc octaHoBneH dyHKLMeln ocTaHoBa.

He roput

Mwuraet

C NONC

j\1

C NONC

/1
f\1

(@]
=z
(@]
zZ
O
(@]

NONC

Hacoc HaCTpPOEeH Ha OCTaHOB.

MocTosiHHO
BKIHOYEH

He roput

NONC

C NONC

—

C NONC C NONC

Hacoc oTkntoyeH ns-3a HemcnpaBHoOCTW/
aBapvu unu paboTaeT ¢ nHAMKaumen
"Mpepynpexaenne" nnu "3ameHnTb
cmasky".

B cnyyae octaHoBa Hacoca byneT
BbIMOMHEHa MNorbITKa NOBTOPHOTO 3arnycka
(mMoxeT noTpeboBaTbCsi py4Hou copoc
CUrHana HeuncrnpaBHOCTM).

Ecnu npnyvHa HeucnpaBHOCTM -
"BHELLHHSS HeMcnpaBHOCTL", TO Hacoc
BKIIOYaEeTCA BPYYHYto nyTém cbpoca
CurHana HemcnpaBHOCTH.

MocTosHHO
BKIHOYEH

MocTosHHO
BKIMIOYEH

C NONC

C NONC

C NONC C NONC

Hacoc paboTaeT, npu 3ToM OCTaéTcs unu
Obina nHavkaums "HencnpaBHOCTL/
ABapus", npy KOTOPON HACOC MOXET
npopomxark paboty, unn Hacoc paboTtaet ¢
nHavkauven "MpegynpexaeHne"/
"3amMeHuTb cMasky".

Ecnu npuunHa HemcnpaBHOCTY COCTOUT B
ToM, 4TO "CurHan gatyvka 3a npegenamm
[ONyCTUMbIX 3Ha4YeHun", Hacoc
npopomkaet pabotaTb NPy MakCcUMarnbHON
XapaktepucTuke. lNpounssecTtn cbpoc
WHAMKaLMUK HeucnpasHocTu Byaet
HEBO3MOXHO [0 TeX Nnop, noka curHan
BHOBb He ByaeT B npeaenax 4onycTuMoro
AvanasoHa 3Ha4yeHui curHana.

Ecnu npuunHa HemcnpaBHOCTY COCTOUT B
TOM, 4YTO "CurHan ycTaBkv BHe AvanasoHa",
Hacoc npogormkaeT paboTaTb No
MWHUMarbHON XapaKTepUCTMKE.
Mpoun3ssecTtn cHpoc nHankKaLmm
HeuncrnpaBHOCTM ByAeT HEBO3MOXHO [0 TeX
nop, noka BenvM4nmHa curHana BHOBb He
Gynet B npegenax A4onycTUMOro AnanasoHa
3HaYeHwi curHana.

[MocTosHHO
BKITHOYEH

Mwuraet

NONC

C NONC

p

NONC C NONC

Hacoc HacTpoeH Ha OCTaHOB, HO OH Oblin
BbIKIIOYEH M3-32 HEUCNPABHOCTMY.
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C6poc nHaMKaumum HemcnpaBHOCTHU

C6poc MHAUKaLMN HeMCNPaBHOCTU BbINOMHSAETCS OOAHUM U3

cnegyroLmx cnocobos:

*  KpaTkoBpeMeHHbIM HaxxaTMeM pacrnosfioXeHHON Ha Hacoce
kHoMKkn ® unn @. 3T He M3MeHsIeT HaCTPONKM Hacoca.
Henb3s ocywecTBuTb cO6pOC CUrHANOB HEUCNPABHOCTU
HaxaTnem KHormok ® nnm @, ecnm KHOMKW 3a6MOKNPOBaHbI.

*  OTKNIOYUTE 3NEKTPONMUTAHME U AOXKAUTECH, MOKa CBETOBbIE
MHAMKATOPbI NOracHyT.

*  OTkniouYmMTE BHELIHWUI BXOA NyCcKa/OoCTaHOBA, 3aTeM BKIOUYMTE
€ro cHoBa.

* Wcnonb3ynte nynst R100. Cm. pasgen 9.1.3 MHOukayus
HeucripasHocmed.

Korga nynst R100 B3auMogencTByeT C HACOCOM, KpacCHbIi

CBETOBOW MHAMKATOP YacToO MUraer.

17. ConpoTuBneHune nsonsaumm

0,37 - 7,5 kBt
N3mepeHune conpoTmBneHunst n3onaunm obMoTok
3NeKTPOABUraTens Unm ycTaHoBKM C

E-Hacocamu Henb3s NpoBOANTbL C MOMOLLbIO
BbICOKOBONbLTHOrO 060pyA0BaHWSA, Tak Kak npyu 3ToM
MOXHO BbIBECTU N3 CTPOS IMEKTPOHHOE
obopynoBaHue.

11-22 kBt

M3mepeHune conpoTnBneHus n3onaumm oomoTok
3MNeKTPOoABMraTens U yCTaHOBKM C

E-Hacocamu Henb3s NpoBOANTbL C MOMOLLbIO
BbICOKOBONbLTHOrO 060pyA0BaHWsA, Tak Kak npu aTom
MOXHO BbIBECTU N3 CTPOS AMEKTPOHHOE
obopynoBaHue.

MoHO Mo oTAENbHOCTM OTCOeAUHUTL NPoBOAa
3MneKTpoABMraTens u NpoBepUTbL CONPOTUBREHNE
nsonsaumMm obMoTOK.

18. PaboTta B aBapMNHOM pexunme
(Tonbko 11-22 kBT)

MpenynpexaeHune

Mepen Tem kak NpoM3BOAUTL Kakne-nmbo paboTtel B
KIeMMHoW Kopobke Hacoca, HeobxoaUMO OTKMYNTb
BCE LNy 3N1EKTPONUTaHMS He MeHee YeM Ha 5
MUHYT.

O6paTtuTte BHMMaHMe Ha TO, YTO perne curHanmsaumm
MOXET OblTb NOAKIMIOYEHO K BHELLUHEMY UCTOYHUKY
NMUTaHUSA U MOXET OCTaBaTbCs 3anNUTaHHbIM NpU
OTKMIOYEHNN CETEBOrO NUTAHUS.

Ecnu Hacoc ocTaHOBIEH M He 3anyckaeTcs nocne BbINOMHEeHUst
CTaHZapTHbIX Npoueayp no yCTPaHEeHWIo HEeUCNpPaBHOCTEW,
npuyMHa MoXeT ObITb B HeuMcnpaBHOM npeobpasoBaTerne
YyacToTbl. B 3TOM cny4Yae MOXHO YCTaHOBUTbL aBapUMHLINA PEXUM
aKcMnyaTauum Hacoca.

Mepeq nepeknioyeHnem B aBapUnHbIA pexxum paboTbl
pekomeHayeTcs caenaTtb crnegylollee:

* [MpoBepuTb HaNpskeHNe B 3NEKTPOCETH.

» [lpoBepuTb, cpabaTbiBalOT N ynpaensoLwmne curHansbl
(curHanbl BKITHOYEHUS/BBIKITHOYEHUS).

* [poBepuTb, COpPOLLIEHbI M BCEe aBapuiiHble CUTHanbI.

*  V3mepuTb anekTpuyeckoe ConpoTuBreHne Ha obmoTkax
aBuratens (0TCOeanHUTL NpoBoAa ABUraTens oT KNeMMHOWN
KOpoGKM).

Ecnun Hacoc He 3anyckaeTcs, BO3MOXHO, YTO npeobpasoBaTenb

4acTOTbl HEUCNPABEH.

YTo6bl yCTAaHOBUTb aBapUNHbIA PEXMM JKCnnyaTaunm Hacoca,
HeobxoaMMo caenaTb cnepyollee:

1.

OTcoeauHuTb Tpu Xunbl cunosoro kabens, L1, L2, L3, ot
KIeMMHOM KOpPobKK, HO OCTaBUTb NPOBOA(A) 3aLUTHOrO
3a3emrieHus Ha npexHem MecTte Ha knemme(ax) PE.

TMO3 8607 2007

OTcoeaunHuTb cunoBble NpoBoaa anektpoasuratens, U/W1, V/
U1, W/V1, oT KNneMMHOM KOpPOBKN.
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Puc. 34 lepeknioyeHne E-Hacoca n3 HopManbHOro pexvma
paboThbl B aBapUnHbIN
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Mcnonb3oBaTb BUHTLI KNEMM CUMIOBOro kabensa n ranku knemm
kabens anekTpoaBuraTens.

¢
g

TMO3 9121 3407

4. V3onupoBaTb TpW XuUIbl APYr OT Apyra ¢ NOMOLLbIO
M30MSILMOHHON NEHTLI UMW aHaNorMYHoro matepvana.
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&
TMO03 9122 3407

TMO3 9123 3407

Mpeaynpexaexune

[na npeobpasoBaTenst 4acToTbl HENb3A AenaTtb
nepeMblyKy, NOAKMIOYNB BbIBOALI CUIIOBOro kabens K
knemmam U, Vn W.

OTO MOXeT co3faTb onacHble cuTyauuu Ans
nepcoHana, Tak kak noTeHuuan BblCOKOro
HanpshXeHWs ceTn NUTaHUS MOXET nepeaaTbes Ha
Aetanu B KNEMMHON KOpobKe, K KOTOpbIM
npukacawTCcs pykamu.

Bo Bpemsi mycka nocre nepeknioyeHuns Ha
aBapuiHbIV pexuM NpoBepbTe HanpasneHue
BpaLleHus.

19. CepBMUC 1 TEXHMUYECKOE OOGCNyXMBaHue

19.1 OuucTtka anekTpoaBuratens
Oxnaxpgatowme pébpa 1 nonactv BEHTUNSATOPA CUCTEMbI

BO34YLWIHONo oxnaxaeHua anektpoasuratena n afieKpoHHoro
O60py,EI,OBaHMH OOMKHbI BCerga coaepatbCA B HACTOTE.

19.2 3ameHa cMa3Ku NOAWUMNHMUKOB ABUraTens

Hacocbl MmowHocTb0 1,1 - 7,5 KBT

B naHHbIX aneKkTpoasuratensdax NoAWNnNHUKU 3aKpbITOro Tuna
CMa3blBalTCs Ha 3aBoAe-u3rotosuTene. 3ameHa cMasku B Takux
nogwmnnHMKax He Nnpon3BoanTcA.

Hacocbl mowHocTbo 11-22 KBT

B AaHHbIX aneKkTpoaBuraTensix 3aMeHy cMasku noALMNHUKOB
OTKPLITOrO TUMa HeobXxoANMO NPOU3BOANTL PETYAPHO.

lMpu noctaBke NOALLIMMHMKA AaHHOIO TUNa 3anpaBnsoTCs
CMa3sKou nepep ycTaHOBKOW. BCTpoeHHas pyHKLMSA KOHTpOns
NoALMNHWUKOB BbIBOAWUT NpeaynpeanTenbHY0 MHANKALMUIO Ha
nynste R100, korga Heo6xoanMO 3aMeHUTb CMasky B
noALMNHMKax anekTpoasuraTens.

[Mepen 3aMeHON CMasKkun BbIHbTE HUKHIOO npo6Ky n3
d)J'IaHLla anekTpoaBuratena u I'lpO6Ky B KpblLlLKe
NOALUUMNHMKA, YTOObI BbIMYCTUTb OCTaTKuU CTap0I7I n
N3NULLIHEN CMas3Ku.
[Mpy nepBo 3ameHe cmasku B npouecce aKcnnyatauuu
HeobxoaMmMo 3anpasnsTb ABOMHOE KONMNYEeCTBO KOHCUCTEHTHON

CMa3sku, NOCKOmNbKy CMa3oyHas Tpybka He 3anonHeHa
KOHCUCTEHTHOW CMas3KOoMW.

KonnyecTBO KOHCMCTEHTHOM CMa3Ku

[mn]
Tunopasmep
HenpusoagHas
CTopoHa npuBoaa cTopoHa
MGE 160 13 13
MGE 180 15 15

PekomeHayeTcst NPUMEHSATb KOHCUCTEHTHYI0 CMa3ky Ha 6ase
nonuvkapbamuaa.

19.3 3ameHa NoAWMNNHUKOB 3NeKTpoaBuraTens

OnekTpoaBuraTteny MoLHOCTbI0 11-22 kBT ocHalyeHbl
BCTPOEHHON hyHKLUMEN KOHTPONS NOALUMMHUKOB, KOTopas
BbIBOAUT Ha nNynsT R100 npegynpeanTenbHy0 MHANKALMIO O TOM,
Korga HeobxoanMO 3aMeHUTb NOALIMIMHUKK ABUraTens.

19.4 3ameHa BapucTopa (Tonbko 11-22 kBT)

BapucTop 3alymiiaeT Hacoc OT NepexoaHbIX HanpPsXKeHUn CeTu.
[MocTeneHHo noa AeNcTBMEM MEePEXOAHbIX HanpPs>KEeHUI BapuCTop
M3HalIMBaeTCca U ero HeobxoanMo 3ameHATb. Yem Gonblue
NepexofHbIX HaNpsHKeHU, TemM BbiCTpee n3HamnBaeTcs
BapucTop. Korga npuxoamt Bpems MeHATb BapucTop, Ha nynste
R100 u B nporpamme PC Tool E-products nogaértcs curHan B
dopMe npepynpexaeHns.

BapucTtop JomkeH 3aMeHsiTb TOMbKO cneumnanncTt KomnaHum
Grundfos. O6pallaritecb B MeCTHOE NpeacTaBUTENbCTBO
KOMMaHuu.

19.5 3anacHble YacTu U KOMNNEKTbl ANA TEXHUYECKOro
o6cnyxuBaHus
I'Io,u,po6Hyro Mchopmau,mo O 3anacHbIX HacTAaAX U KoMNneKkTax ana

TEXHUYECKOro 06CnyxXnBaHUs MOXHO HalNTK Ha cante
www.grundfos.com (Bbibepute ctpaHy u WebCAPS).



20. TexHn4Yeckue gaHHbIe - HacocChbl C
Tpéxda3HbIMU INeKTpoABUTraTeNnAMM,
1,1-7,5 kBTt

20.1 HanpsixkeHue nuTaHus

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y - 2 %/+ 2 %, 3awmTHOE
3a3emMneHune.

KaGenb: Makc. 10 mm? / 8 AWG.

VMcnonb3yinTe Tonbko MegHble npoeoga MuH. Ha 70 °C.

PekomMeHayemble TUNopasmepbl NpegoxpaHUTenen

[nsa anexkTpoaBuratenen mowHocTblo oT 1,1 oo 5,5 kBT:

Makc. 16 A.

Onsa anexkTpoasuratens mowHocTblo 7,5 kBT: Makc. 32 A.
Mcnonb3ytoTca cTaHAapTHbIE NNaBkMe NpefoxXpaHuTenu, a Takke

GoicTpocpabaTbiBatoLmMe NPefoXpaHUTENN UK MPeaoXpaHUTenm
C 3afiepKoit cpabaTbiBaHus.

20.2 3awmTa OT Neperpys3ku

3awmTa oT neperpyskn 4acTOTHO-pPerynMpyemblix HacocoB MMeeT
Te e XapaKTepucThKu, 4To 1 0bblYHasa 3awmTta
anektpogsuratens. K npumepy, E-anektpoasuratens
BblAepXnBaeT neperpysky, pasHyto 110 % oT l,q,, B TeYeHne

1 MUHYTBI.

20.3 Tok yTeukm

Tunopasmep anekTpoaBurarens Tok yTeukun
[kBT] [mA]
1,1 - 3,0 (HanpsixeHne nuTaHusa < 460 B) <35
1,1 - 3,0 (HanpskeHne nuTaHusa > 460 B) <5
4,0-55 <5
7,5 <10

Tok yTeuku nsmepsietcs B coorsetrctemm ¢ EN 61800-5-1.

20.4 Bxoabl/BbixoAabl

Myck/ocTtaHoB

BHelwHuin 6ecnoTeHunanbHbI KOHTaKT.

HanpsxeHue: 5 B nocT. Toka.

Tok: <5 MA.

OKpaHMpoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.

LndpoBon

BHelHuIn 6ecnoTeHUnanbHbIN KOHTAKT.

HanpsixeHwne: 5 B nocrt. Toka.

Tok: <5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.

CurHanbl ycTaBoK

« [oTteHumnomeTp
0-10 B nocT. Toka, 10 kOM (4epe3 BCTPOEHHbIN NCTOYHUK
HanpsXxeHns).
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anuHa kabensa: 100 m.

* CurHan HanpshkeHus
0-10 B nocrt. Toka, R; > 50 kOm.
Honyck: + 0 %/- 3 % npu Makc. curHane HanpspkeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

* ToKoBbIN curHan
DC 0-20 mA / 4-20 MA, R; = 175 Om.
Oonyck: + 0 %/- 3 % npv Makc. TOKOBOM CurHane.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMmZ / 28-16 AWG.
MakcumanbHas anuHa kabensa: 500 m.

CurHansbl gaTyuka

* CurHan HanpspkeHus
0-10 B nocrt. Toka, R; > 50 kOM (4epes BCTPOEHHbIN NCTOYHUK
nuTaHns).
Honyck: + 0 %/- 3 % npu Makc. curHane HanpspkeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHasa anvHa kabens: 500 m.

* TokoBblli curHan
DC 0-20 MA / 4-20 MA, R; = 175 Om.
Donyck: + 0 %/- 3 % npu Makc. TOKOBOM curHane.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MMm2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

BHyTpeHHMe UCTOUYHUKUN NUTaHUA

*  WcTouHuk nutanma 10 B gna BHelwwHero noteHunomeTpa:
Makc. Harpyska: 2,5 MA.
C 3awmTOoNn OT KOPOTKOro 3aMbIKaHKS.

*  WcTouHuk nutaHua 24 B ona gaTymkos:

Makc. Harpy3ska: 40 MA.

C 3almTOli OT KOPOTKOrO 3aMblKaHUS.
Bbixoa pene curHanusauuu
BecnoteHumManbHbIi KOMMYTUPYIOLNA KOHTAKT.
MakcumanbHas koHTakTHasa Harpy3ka: 250 B nepem. Toka, 2 A,
cos ¢ 0,3-1.
MwuHumaneHasa KoHTakTHas Harpyska: 5 B noct. Toka, 10 MA.
OKkpaHupoBaHHbIN kabenb: 0,5 - 2,5 MmZ / 28-12 AWG.
MakcumanbHas anvHa kabens: 500 m.

Bxopa WWHbI cBA3MN
MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.

OKpaHMPOBaHHbIN TPEXXKUNbHbIN Kabenb:
0,2 - 1,5 MM? / 28-16 AWG.

MakcumanbHas anuHa kabens: 500 m.

21. TexHn4Yeckue gaHHbIe - HacocChl C
TpéxdrasHbIMKU INeKTpoABUraTeNnAMum,
11-22 kBT

21.1 HanpsxeHue nuTaHus

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y - 3 %/+ 3 %, 3awmTHOE
3a3emreHue.

Kabenb: Makc. 10 Mm? / 8 AWG.
VMcnonb3yinTe Tonbko MegHble npoBoga MuH. Ha 70 °C.

PeKOMeHAyeMbIe TUnopasmepbl npenoxpaHMTeneﬁ

MowHocTb

anekTpoasuratens [kBT] Makc. [A]
" 32
15 36
18,5 43
22 51

Mcnonb3yloTcst cTaHAapTHble NNaBkMe NpefoxpaHuTenu, a Takke
6bicTpocpabarbiBatolwne NpeaoxXpaHnTenn Unu NpesoxpaHnTenm
C 3afepXkoun cpabaTbiBaHus.

21.2 3awumTa oT neperpys3ku

3awmTa oT neperpyskn 4YacTOTHO-perynMpyembiX HACOCOB MeeT
Te e XapaKkTepucTuKK, 4To 1 obblyHas 3awuTa
anektpoasuratens. K npumepy, E-anektpogsuratens
BblAepXunBaeT neperpysky, pasHyt 110 % oT l,q,, B Te4eHne

1 MUHYTBI.

21.3 Tok yTeukum
Tok yTeukn Ha 3emnio > 10 MA.
Tok yTeukn namepsietcsa B coorsetctsum ¢ EN 61800-5-1.
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21.4 Bxoabl/BbixoAabl

Myck/ocTaHoB

BHewHuin 6ecnoTeHUnanbHbI KOHTaKT.

HanpsxeHue: 5 B noct. Toka.

Tok: < 5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.

LncdppoBon

BHewwHun 6ecnoTeHUmnanbHbIN KOHTaKT.

HanpsxeHue: 5 B nocT. Toka.

Tok: <5 MA.

OKpaHMpoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.

CurHanbl ycTtaBok

« [loTeHunomeTp
0-10 B nocT. Toka, 10 kOM (4epe3 BCTPOEHHbIA UCTOYHUK
HanpsxeHns).
OKkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHasa anvHa katensa: 100 m.

* CurHan HanpspkeHus
0-10 B nocrt. Toka, R; > 50 kOm.
Oonyck: + 0 %/- 3 % npu Makc. curHane HanpspkeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbsHas anuHa kabens: 500 m.

« TokoBbIVi curHan
DC 0-20 mA / 4-20 MA, R; = 250 Om.
Donyck: + 0 %/- 3 % npu Makc. TOKOBOM curHane.
SkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anvHa kabensi: 500 m.

CurHansbl gaTymka

* CurHan HanpshkeHus
0-10 B nocrt. Toka, R; > 50 kOM (4epe3 BCTPOEHHbIN UCTOYHUK
nuTaHns).
Honyck: + 0 %/- 3 % npu Makc. curHane Hanpsp>keHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumansHasa anvHa kabens: 500 m.

* TokoBbIV curHan
DC 0-20 mA / 4-20 MA, R; = 250 Om.
Donyck: + 0 %/- 3 % npu Makc. TOKOBOM curHane.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

BHyTpeHHMe UCTOUYHUKUN NUTaHUA

*  WcTouHuk nutaHns 10 B ang BHewHero noteHunomeTpa:
Makc. Harpy3ska: 2,5 MA.
C 3awmToN OT KOPOTKOro 3amMblKaHMs.

¢ WcTouHuK nuTaHus 24 B ons AaTtynkos:

Makc. Harpy3ka: 40 MA.

C 3aLwunTOlN OT KOPOTKOrO 3aMblKaHUS.
Bbixoa pene curHanusauum
BecnoteHuManbHbIi KOMMYTUPYIOLLNA KOHTAKT.
MakcumanbHas KoHTakTHasa Harpyska: 250 B nepem. Toka, 2 A,
cos ¢ 0,3 -1.
MwuHumanbHasa KoHTakTHas Harpyska: 5 B noct. Toka, 10 MA.
OKpaHupoBaHHbIN kabenb: 0,5 - 2,5 mm?2 / 28-12 AWG.
MakcumanbHas anvHa kabens: 500 m.
Bxop WuHbI cBA3N
MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.

OKpaHMPOBaHHbIN TPEXXKUNbHbIN Kabenb:
0,2 - 1,5 Mm? / 28-16 AWG.

MakcumanbHas anvHa kabens: 500 m.
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21.5 lNpoumne TexHNYeCKMNe AaHHble

AMC (anekTpomarHuTHasi coBmecTumocTb no FOCT P 51524
(EN 61800-3))

AnekTpoa-
Buratens [omexoamuccusi/nomexoycTonunBoCTb
[xBT]

1,1 NMomexoamuccus:

1,5 OnekTpoaBurateny MoryT 6biTb yCTaHOBMNEHbI B

2,2 XUIbIX paioHax (NepBblil yPOBEHb),

30 HeorpaHM4eHHOro pacnpocTpaHeHus, YTo

4.0 cootBetctByeT FOCT P 51318.11 (CISPR11),

’ rpynne 1, knaccy B.

55 Py y
NomexoycToN4NBOCTb:

7,5 OnekTpoasurateny oTeevaroT TpeboBaHUAM K
YCNOBWSAM 3KCMIyaTaLmy NepBoro 1 BTOPOro YpoBHS.

" Momexoamuccun:

15 [laHHble 3MeKTPOABUraTeN OTHOCSTCS K KaTeropum

18,5 C3, yto cootBetctByeT FOCT P 51318.11
22 (CISPR11), rpynne 2, knaccy A, n
yCTaHaBNMBAOTCSA B NPOMBILLINEHHbIX paioHax
(BTOpOW ypOBEHD).
Mpu ocHaweHun BHeLwHero unstpa AMC Grundfos,
anekTpoaBuraTeny oTHoOCATCS K kateropun C2, 4o
cootBetcTByeT OCT P 51318.11 (CISPR11),
rpynne 1, knaccy A, n MOryT ObITb YCTAHOBMEHbI B
XUIbIX paioHax (NepBblil ypOBEHb).
MpenynpexaeHue
[Mpwn ycTaHoBKe anekTpoaBuratenen B
XUNbIX panoHax MoryT notpe6oBaTbes
AONOMHUTENbHbIE MepPbl, MOCKOMbKY
ABWUraTenu mMoryT Bbi3blBaTb
paguonomexu.
OnekTpoasurateny MowHoctbto 11, 18,5 n 22 kBt
cootBeTcTBytOT cTaHaapTty MOCT 30804.3.12
(EN 61000-3-12), B KOTOPOM 3Ha4YeHNe MOLLHOCTH
npy KOPOTKOM 3aMbIKaHUN B TOUKE COEANHEHNS
mMexay aneKTpoobopyaoBaHNEM U KOMMYHAarbHOW
CUCTEMOMN anekTpocHabXeHWs npeBbIlaeT
yKa3aHHble HUKe 3HaYEeHNsI UM PaBHO UM.
MoHTaxHast opraHusauus unv nonb3osaTenb
[OIMKHbI YyAOCTOBEPUTLCA (M Npu HeobXxoAMMOCTH
MPOKOHCYNBETUPOBATLCA C KCMITyaTUpYHoLLe
OpraHu3aumen 3neKTpoceTn), YTo ABnUratenb
NOAKMIOYEH K CETU NUTaHUSA C MOLLHOCTbIO KOPOTKOTO
3aMblKaHWsi He MeHee:

Tunopasvep MouwHocTb npu K3,
anekTpoaBuratens [KBA]
[kBT]
1 1500
15 -
18,5 2700
22 3000

OnekTpoaBuraTenu MowHocTbio 15 kBT
YkazaHue He COOTBeTCTBYIOT cTtaHaapTy FOCT
30804.3.12 (EN 61000-3-12).
3a CYET yCcTaHOBKM COOTBETCTBYHOLLEro dunsTpa
NoAaBreHns rapMOHVK Mexay ABuratenem un
aneKkTponuTaHnem KoapuLUMEeHT rapMOHMK ToKa
yMeHbLWNTCS. B pesynbrate anekTpoaBuratenu c
MoLLHOCTbIO 15 KBT BynyT cooTBeTCTBOBATH
[OCT 30804.3.12 (EN 61000-3-12).
NMomexoycTON4YNBOCTbL:
OnekTpoaBuraTeny oteevaloT TpeboBaHNAM K
YCINOBUSIM 3KCNIyaTaLmmn NepBoro n BTOPOro YPOBHS.

[ns nonyyeHnsa AononHUTENbHON nHdopmaLummn obpalwjantecb B
komnaHuio Grundfos.



Knacc 3awutsbl

* Hacocbl ¢ TpéxdasHbiMu anekTpoaBuraTensmu,
1,1 -7,5 kBT: IP55 (TOCT 17494 (IEC 34-5)).

* Hacocbl ¢ TpéxdasHbiMU 3neKTpoABUraTensmMum,
11-22 kBT: IP55 (TOCT 17494 (IEC 34-5)).

Knacc usonsuun

F (FTOCT 8865 (IEC 85)).

TemnepaTtypa oKpyxatowien cpeabl

Bo Bpemsi akcnnyatayuu:

e MwuH. -20 °C

¢ Makc. + 40 °C 6e3 orpaHM4eHns XxapakTepUCTUK.

Mpw xpaHeHUn 1 TpacnopTUpoBKe:

* o1-30 °C po +60 °C (0,37 - 7,5 kBT)
* 0o7-25°C po +70 °C (11-22 kBT).
OTHOCUTENbHaA BNaXHOCTbL Bo3agyXxa
Makcumym 95 %.

YpoBeHb 3BYKOBOrO AaBJieHUA

Hacocbl ¢ TpéxdpasHbIMK anekTpoaBUraTensmMu:

22. YTnnnsauusa otxonoB

OCHOBHbIM KpUTEPUEM NPEAENbHOIO COCTOSIHUS SABMNSIETCS:
1. OTKa3 O4HOMN UMW HECKOMbKUX COCTaBHbIX YacTeln, PEMOHT UMK
3aMeHa KOTOPbIX He MPeayCMOTPEHbI;

2. yBenu4yeHWe 3aTpaT Ha PEMOHT U TEXHUYECKOE
obcnyxuBaHue, NpuBoasiLLEe K 9KOHOMUYECKON
HeLlenecoobpasHOCTM aKcnnyaTauum.

[aHHoe nusnenue, a Takxe yanbl U getany AOMmKHbI cobupaTtbes

YyTUAN3MPOBATLCS B COOTBETCTBUM C TpeBOBaHUAMM MECTHOIO

3akoHofdaTenbCcTBa B 06nacTu aKkonoruu.

23. NapaHTUn nsroroBuTens

CneumnanbHoe npumMmedaHue ans Poccuiickoin denepauum:
Cpok cnyx6bl 06opygoBaHus coctaenset 10 neT.
MpeanpusTMe-MaroToBUTENb:

KoHuepH "GRUNDFOS Holding A/S"*

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, [Janus

*

TOYHas CTpaHa U3roTOBMEHNS yKka3aHa Ha PUPMEHHON
Tabnunyke.

Mo Bcem Bonpocam Ha TeppuTopun P® npocum obpaiyarbes:

Pycckum (RU)

YacToTa BpalieHus, 00O "MpyHadoc"

AnekTpopa- YpoBeHb 3BYKOBOro
suratent {nia::::iﬂa;;uqke AaBneHus P®, 109544, r. Mocksa, yn. LLkonbHas, 4. 39
[kBT] P [MuH _1] [BB(A)] TenedoH +7 (495) 737-30-00
i dakc +7 (495) 737-75-36.
1,1 2800-3000 60 Ha Bce obopynoBaHue npeanpusitTue-n3rotoBuTenb
3400-3600 65 npeaocTaBnsaeT rapaHTuio 24 mecsaua co AHA npoaaxu. Mpu
2800-3000 65 npogaxe obopynosaHus, nokynaTento Bblaaetcsa MapaHTUinHbIN
1,5 N
3400-3600 70 TarnoH. YCJIOBVIH BbINOMHEHMWS! FrapaHTUNHbIX 0683aTENLCTB CM.
B M@apaHTMINHOM TanoHe.
2800-3000 65 .
2,2 YcnoBus nogayu peknamauun
3400-3600 70 .
Peknamauwnn nogatotcsa B CepBucHbin LeHTp Grundfos (agpeca
30 2800-3000 65 yKasaHbl B [@paHTMIMHOM TasioHe), Npu 3TOM Heobxoanmo
’ 3400-3600 70 nNpeaoCcTaBUTb MPaBUIbHO 3aMNOMHEHHbIV [ApaHTUIAHBIA TanoH.
40 2800-3000 70
’ 3400-3600 75 =
CoxpaHsieTcsi NpaBoO Ha BHECEHWE U3MEHEHWIA.
5.5 2800-3000 75
’ 3400-3600 80
75 2800-3000 65
’ 3400-3600 69
11 2800-3000 63
3400-3600 68
15 2800-3000 64
3400-3600 68
2800-3000 66
18,5
3400-3600 70
29 2800-3000 66
3400-3600 70
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MpunoxeHune
1. Installation in the USA and Canada Europe - kW
In order to maintain the UL/cURus approval, follow 2-pole 4-pole Fusesize Circuit breaker type/model

these additional installation instructions.

The UL approval is according to UL508C. - 0.55 25A 25 A/ Inverse time
0.75 0.75 25 A 25 A/ Inverse time
1.1 Electrical connection 11 11 25 A 25 A/ Inverse time
1.1.1 Conductors 1.5 1.5 25 A 25 A/ Inverse time
Use 140/167 °F (60/75 ° 2.2 2.2 25 A 25 A/ Inverse time
C) copper conductors only. 3 3 25 A 25 A/ Inverse time
1.1.2 Torques 4 4 40 A 40 A/ Inverse time
Power terminals 55 - 40 A 40 A/ Inverse time
" - W Throad oi T N 7.5 5.5 50 A 50 A/ Inverse time
otor size [kW] read size orque [Nm] 11 11 80 A 80 A/ Inverse time
Up to 7.5 kW M4 2.35 15 15 110 A 110 A/ Inverse time
11-22 KW M4 ll\/l"'”- 22§ 185 185 125 A 125 A/ Inverse time
ax. 2.
22 - 150 A 150 A/ Inverse time
Relay, M2.5: 0.5 Nm. ]
Input control, M2: 0.2 Nm. 1.1.5 Overload protection

Degree of overload protection provided internally by the drive,

1.1.3 Line reactors in percent of full-load current: 102 %.

Max line reactor size must not exceed 2 mH.

1.1.4 Fuse size/circuit breaker 1.2 General considerations

For installation in humid environment and fluctuating
temperatures, it is recommended to keep the pump connected to
the power supply continuously. This will prevent moisture and
condensation build-up in the terminal box.

Start and stop must be done via the start/stop digital input

When the pump is protected by fuses they must be rated for (terminal 2-3).

480 V. Maximum sizes are stated in table below.

Motors up to and including 7.5 kW require class K5 UL-listed

fuses. Any UL-listed fuse can be used for motors from 11 to Subject to alterations.
22 kW.

If a short circuit happens the pump can be used on a mains
supply delivering not more than 5000 RMS symmetrical amperes,
600 V maximum.

Fuses

Circuit breaker

When the pump is protected by a circuit breaker this must be
rated for a maximum voltage of 480 V. The circuit breaker must
be of the "Inverse time" type.

The interrupting rating (RMS symmetrical amperes) must not be
less than the values stated in table below.

USA - hp

2-pole 4-pole Fuse size Circuit breaker type/model

1 1 25 A 25 A/ Inverse time
1.5 1.5 25 A 25 A/ Inverse time
2 25 A 25 A/ Inverse time

3 25 A 25 A/ Inverse time

5 40 A 40 A/ Inverse time

7.5 - 40 A 40 A/ Inverse time
10 7.5 50 A 50 A/ Inverse time
15 15 80 A 80 A/ Inverse time
20 20 110 A 110 A/ Inverse time
25 25 125 A 125 A/ Inverse time
30 - 150 A 150 A/ Inverse time
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[eknapauyums o cooTBETCTBUM

GB: EC declaration of conformity

We, Grundfos, declare under our sole responsibility that the products
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME and BMS hp, to which
this declaration relates, are in conformity with these Council directives on
the approximation of the laws of the EC member states:

BG: EC peknapauusi 3a CbOTBeTCTBUE

Hue, dbupma Grundfos, 3asiBaBamMe C NbnHa OTFOBOPHOCT, Ye NPOAYKTUTE
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME n BMS hp, 3a kouTo ce
OTHacs HacTosiLaTa Aeknapauus, oTroBapaT Ha CnegHUTe ykasaHus Ha
CbBeTa 3a yeAHakBABaHe Ha NpaBHUTe pasnopenbu Ha AbpxaBuTe
uneHkun Ha EC:

CZ: ES prohlaseni o shodé

My firma Grundfos prohladujeme na svou plnou odpovédnost, Ze vyrobky
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME a BMS hp, na néz se toto
prohlaseni vztahuje, jsou v souladu s ustanovenimi smérnice Rady pro
sblizeni pravnich predpisu ¢lenskych statd Evropského spolecenstvi v
oblastech:

DK: EF-overensstemmelseserklzering

Vi, Grundfos, erklaerer under ansvar at produkterne CRE, CRIE, CRNE,
CRTE, SPKE, MTRE, CME og BMS hp som denne erklaering omhandler,
er i overensstemmelse med disse af Radets direktiver om indbyrdes
tilneermelse til EF-medlemsstaternes lovgivning:

DE: EG-Konformitatserkldarung

Wir, Grundfos, erklaren in alleiniger Verantwortung, dass die Produkte
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME und BMS hp, auf die sich
diese Erklarung bezieht, mit den folgenden Richtlinien des Rates zur
Angleichung der Rechtsvorschriften der EU-Mitgliedsstaaten
Ubereinstimmen:

EE: EL vastavusdeklaratsioon

Meie, Grundfos, deklareerime enda ainuvastutusel, et tooted CRE, CRIE,
CRNE, CRTE, SPKE, MTRE, CME ja BMS hp, mille kohta kaesolev
juhend kaib, on vastavuses EU N&ukogu direktiividega EMU
liikmesriikide seaduste uUhitamise kohta, mis kasitlevad:

GR: ABAwon cuppépewong EC

Epeig, n Grundfos, dnAwvoupe ye atmrokAEIoTIKA SIKA pag eubuvn OTI

Ta mpoidévra CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME kai BMS hp
oTa oTroia avagépeTal N Tapolod dAAWGON, CUPHOPPWVOVTaI PE TIG £EAG
Odnyieg Tou ZupBouAiou TTEPi TTPOOEYYIONG TWV VOPOBETIWY TWV KPATWV
HeAwv Tng EE:

ES: Declaracion CE de conformidad

Nosotros, Grundfos, declaramos bajo nuestra entera responsabilidad
que los productos CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME y BMS
hp, a los cuales se refiere esta declaracion, estan conformes con las
Directivas del Consejo en la aproximacion de las leyes de las Estados
Miembros del EM:

FR: Déclaration de conformité CE

Nous, Grundfos, déclarons sous notre seule responsabilité, que les
produits CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME et BMS hp,
auxquels se réfere cette déclaration, sont conformes aux Directives du
Conseil concernant le rapprochement des législations des Etats
membres CE relatives aux normes énoncées ci-dessous:

HR: EZ izjava o uskladenosti

Mi, Grundfos, izjavljujemo pod vlastitom odgovorno$¢u da je proizvod
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME i BMS hp, na koji se ova
izjava odnosi, u skladu s direktivama ovog Vije¢a o uskladivanju zakona
drzava ¢lanica EU:

IT: Dichiarazione di conformita CE

Grundfos dichiara sotto la sua esclusiva responsabilita che i prodotti
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME e BMS hp, ai quali si
riferisce questa dichiarazione, sono conformi alle seguenti direttive del
Consiglio riguardanti il riavvicinamento delle legislazioni degli Stati
membri CE:

LV: EK atbilstibas deklaracija

Sabiedriba GRUNDFOS ar pilnu atbildibu dara zinamu, ka produkti CRE,
CRIE, CRNE, CRTE, SPKE, MTRE, CME un BMS hp, uz kuriem attiecas
Sis pazinojums, atbilst $4dam Padomes direktivam par tuvinaSanos EK
daltbvalstu likumdoSanas normam:

LT: EB atitikties deklaracija

Mes, Grundfos, su visa atsakomybe pareiSkiame, kad gaminiai CRE,
CRIE, CRNE, CRTE, SPKE, MTRE, CME ir BMS hp, kuriems skirta $i
deklaracija, atitinka Sias Tarybos Direktyvas dél Europos Ekonominés
Bendrijos $aliy nariy jstatymy suderinimo:

HU: EK megfelel6ségi nyilatkozat

Mi, a Grundfos, egyedilli felelésséggel kijelentjik, hogy a CRE, CRIE,
CRNE, CRTE, SPKE, MTRE, CME és BMS hp termékek, amelyekre jelen
nyilatkozik vonatkozik, megfelelnek az Eurépai Unié tagallamainak jogi
iranyelveit 6sszehangolé tanacs alabbi eléirasainak:

NL: EC overeenkomstigheidsverklaring

Wij, Grundfos, verklaren geheel onder eigen verantwoordelijkheid dat
de producten CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME en BMS hp
waarop deze verklaring betrekking heeft, in overeenstemming zijn met de
Richtlijnen van de Raad in zake de onderlinge aanpassing van de
wetgeving van de EG Lidstaten betreffende:

UA: [leknapauifa BignoBigHocTi €C

KomnaHis Grundfos 3asiBnsie npo cBoto BUKMIOYHY BiAMNOBiganbHICTb 3a
Te, Wwo npoayktn CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME 1a BMS
hp, Ha Aki nowmMploeTbCA AaHa Aeknapadis, BianosigalTb Takum
pekoMeHgauissm Paau 3 yHidikauii npaBoBMx HOPM kpaiH - uneHis €C:

PL: Deklaracja zgodnosci WE

My, Grundfos, o$wiadczamy z petng odpowiedzialnos$cia, ze nasze
wyroby CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME oraz BMS hp,
ktérych deklaracja niniejsza dotyczy, sg zgodne z nastgpujgcymi
wytycznymi Rady d/s ujednolicenia przepiséw prawnych krajow
cztonkowskich WE:

PT: Declaragao de conformidade CE

A Grundfos declara sob sua Unica responsabilidade que os produtos
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME e BMS hp, aos quais diz
respeito esta declaragédo, estdo em conformidade com as seguintes
Directivas do Conselho sobre a aproximagéao das legislagdes dos
Estados Membros da CE:

RU: Oeknapauus o coorBetcTBUMM EC

Mbl, komnanust Grundfos, co Bceit OTBETCTBEHHOCTbIO 3asiBNsiEM, YTO
n3pnenust CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME n BMS hp, k
KOTOPbIM OTHOCUTCSI HACTOsALas Aeknapaluus, COOTBETCTBYIOT
cnegytowmm fupektneam CoseTa EBpocotosa 06 yHudukaumum
3akoHoAdaTenbHbIX NpeanucaHunii ctpaH-4neHos EC:

RO: Declaratie de conformitate CE

Noi, Grundfos, declaram pe propria raspundere ca produsele CRE,
CRIE, CRNE, CRTE, SPKE, MTRE, CME si BMS hp, la care se refera
aceasta declaratie, sunt in conformitate cu aceste Directive de Consiliu
asupra armonizarii legilor Statelor Membre CE:

SK: Prehlasenie o konformite ES

My firma Grundfos prehlasujeme na svoju plnd zodpovednost, Ze vyrobky
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME a BMS hp, na ktoré sa
toto prehlasenie vztahuje, su v sulade s ustanovenim smernice Rady pre
zblizenie pravnych predpisov ¢lenskych Statov Eurépskeho spolocenstva
v oblastiach:

SI: ES izjava o skladnosti

V Grundfosu s polno odgovornostjo izjavljamo, da so nasi izdelki CRE,
CRIE, CRNE, CRTE, SPKE, MTRE, CME in BMS hp, na katere se ta
izjava nanasa, v skladu z naslednjimi direktivami Sveta o pribliZevanju
zakonodaje za izenacevanje pravnih predpisov drzav ¢lanic ES:

RS: EC deklaracija o usaglasenosti

Mi, Grundfos, izjavljujemo pod vlastitom odgovorno$¢u da je proizvod
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME i BMS hp, na koji se ova
izjava odnosi, u skladu sa direktivama Saveta za uskladivanje zakona
drZava ¢lanica EU:

Fl: EY-vaatimustenmukaisuusvakuutus

Me, Grundfos, vakuutamme omalla vastuullamme, etté tuotteet CRE,
CRIE, CRNE, CRTE, SPKE, MTRE, CME ja BMS hp, joita taméa vakuutus
koskee, ovat EY:n jasenvaltioiden lainsdaddannén yhdenmukaistamiseen
tahtaavien Euroopan neuvoston direktiivien vaatimusten mukaisia
seuraavasti:
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SE: EG-forsdakran om 6verensstammelse

Vi, Grundfos, férsakrar under ansvar att produkterna CRE, CRIE, CRNE,
CRTE, SPKE, MTRE, CME och BMS hp, som omfattas av denna
forsékran, ar i 6verensstdmmelse med radets direktiv om inbérdes
narmande till EU-medlemsstaternas lagstiftning, avseende:

TR: EC uygunluk bildirgesi

Grundfos olarak bu beyannameye konu olan CRE, CRIE, CRNE, CRTE,
SPKE, MTRE, CME ve BMS hp iriinlerinin, AB Uyesi Ulkelerin
kanunlarini birbirine yaklastirma lzerine Konsey Direktifleriyle uyumlu
oldugunun yalnizca bizim sorumlulugumuz altinda oldugunu beyan
ederiz:

KZ: EO caikecTik Typanbl Manimaeme

Bi3, Grundfos komnaHusicel, 6apnblk xxayankepLuinikneH, ocbl
manimaemere katbicTbl 6onaTteiH CRE, CRIE, CRNE, CRTE, SPKE,
MTRE xaHe BMS hp 6yibimbl EO MyLle engepiHiH 3aH LbiFapyLubl
XapnblkTapblH YHAECTIpY Typansl MbiHa Eypooaak KeHeciHiH
XaprnblKkTapblHa CaNKec KeneTiHAiriH Manimaenmis:

JP: EC B8ES

Grundfosld. ZOEEDTFIC. CRE, CRIE, CRNE, CRTE, SPKE, MTRE
S35 KU BMS hp MR A ECHBEEDER CAET 2. UTOE
LESICES LT3 E&EE LET ¢
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— Machinery Directive (2006/42/EC).
Standard used: EN 809: 1998 + A1:2009.
— EMC Directive (2014/30/EU).
Standard used: EN 61800-3:2004/A1:2012.
— Ecodesign Directive (2009/125/EC).
Water pumps:
— Commission Regulation No 547/2012.
Applies only to water pumps marked with the minimum efficiency
index MEI. See pump nameplate.
This EC declaration of conformity is only valid when published as part of
the Grundfos installation and operating instructions (publication number
96780071 0516).

Bjerringbro, 13th May 2016
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Svend Aage Kaae
Technical Director
Grundfos Holding A/S
Poul Due Jensens Vej 7
8850 Bjerringbro, Denmark

Person authorised to compile technical file and
empowered to sign the EC declaration of conformity.



Argentina

Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Centro
Industrial Garin

1619 Garin Pcia. de B.A.

Phone: +54-3327 414 444

Telefax: +54-3327 45 3190

Australia

GRUNDFOS Pumps Pty. Ltd.
P.O. Box 2040

Regency Park

South Australia 5942

Phone: +61-8-8461-4611
Telefax: +61-8-8340 0155

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.

GrundfosstralRe 2

A-5082 Grodig/Salzburg
Tel.: +43-6246-883-0
Telefax: +43-6246-883-30

Belgium

N.V. GRUNDFOS Bellux S.A.
Boomsesteenweg 81-83
B-2630 Aartselaar

Tél.: +32-3-870 7300
Télécopie: +32-3-870 7301

Belarus

MpeactasutenscTeo FPYHO®OC B
MuHcke

220125, MuHck

yn. WadapHsHckas, 11, od. 56, bLL
«MopT»

Ten.: +7 (375 17) 286 39 72/73
dakc: +7 (375 17) 286 39 71
E-mail: minsk@grundfos.com

Bosna and Herzegovina
GRUNDFOS Sarajevo

Zmaja od Bosne 7-7A,
BH-71000 Sarajevo

Phone: +387 33 592 480
Telefax: +387 33 590 465
www.ba.grundfos.com

e-mail: grundfos@bih.net.ba

Brazil

BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,
630

CEP 09850 - 300

Sao Bernardo do Campo - SP

Phone: +55-11 4393 5533

Telefax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel. +359 2 49 22 200

Fax. +359 2 49 22 201

email: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakville, Ontario

L6H 6C9

Phone: +1-905 829 9533
Telefax: +1-905 829 9512

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
10F The Hub, No. 33 Suhong Road
Minhang District

Shanghai 201106

PRC

Phone: +86 21 612 252 22

Telefax: +86 21 612 253 33

Croatia

GRUNDFOS CROATIA d.o.o0.
Buzinski prilaz 38, Buzin
HR-10010 Zagreb

Phone: +385 1 6595 400
Telefax: +385 1 6595 499
www.hr.grundfos.com

Czech Republic
GRUNDFOS s.r.o.
Cajkovského 21

779 00 Olomouc

Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Trukkikuja 1

FI-01360 Vantaa

Phone: +358-(0) 207 889 500
Telefax: +358-(0) 207 889 550

France

Pompes GRUNDFOS Distribution S.A.
Parc d’Activités de Chesnes

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tél.: +33-4 74 82 15 15

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schlterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:

e-mail: kundendienst@grundfos.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O. Box 71

GR-19002 Peania

Phone: +0030-210-66 83 400
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor

Siu Wai Industrial Centre

29-33 Wing Hong Street &

68 King Lam Street, Cheung Sha Wan
Kowloon

Phone: +852-27861706 / 27861741
Telefax: +852-27858664

Hungary

GRUNDFOS Hungaria Kft.
Park u. 8

H-2045 Torokbalint,
Phone: +36-23 511 110
Telefax: +36-23 511 111

India

GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 096

Phone: +91-44 2496 6800

Indonesia

PT. GRUNDFOS POMPA

Graha Intirub Lt. 2 & 3

JIn. Cililitan Besar No.454. Makasar,
Jakarta Timur

ID-Jakarta 13650

Phone: +62 21-469-51900

Telefax: +62 21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Phone: +353-1-4089 800
Telefax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.l.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan

Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea

GRUNDFOS Pumps Korea Ltd.

6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs

Augusta Deglava iela 60, LV-1035, Riga,
Talr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia

GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam

Selangor

Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

Mexico

Bombas GRUNDFOS de México S.A. de
C.V.

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000

Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Telefax: +31-88-478 6332
E-mail: info_gnl@grundfos.com

New Zealand

GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland

Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway

GRUNDFOS Pumper A/S
Streomsveien 344
Postboks 235, Leirdal
N-1011 Oslo

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalhaes, 241
Apartado 1079

P-2770-153 Paco de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county lIfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O IpyHadoc Poccust

109544, r. Mocksa, yn. WkonbHas, 39-41,
cTp. 1

Ten. (+7) 495 564-88-00 (495) 737-30-00
dakc (+7) 495 564 88 11

E-mail grundfos.moscow@grundfos.com

Serbia

Grundfos Srbija d.o.o.
Omladinskih brigada 90b
11070 Novi Beograd
Phone: +381 11 2258 740
Telefax: +381 11 2281 769
www.rs.grundfos.com

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Phone: +65-6681 9688

Telefax: +65-6681 9689

Slovakia

GRUNDFOS s.r.o.
Prievozska 4D

821 09 BRATISLAVA
Phona: +421 2 5020 1426
sk.grundfos.com

Slovenia

GRUNDFOS LJUBLJANA, d.o.o.
Leskoskova 9e, 1122 Ljubljana
Phone: +386 (0) 1 568 06 10
Telefax: +386 (0)1 568 06 19
E-mail: tehnika-si@grundfos.com

South Africa

GRUNDFOS (PTY) LTD

Corner Mountjoy and George Allen Roads
Wilbart Ext. 2

Bedfordview 2008

Phone: (+27) 11 579 4800

Fax: (+27) 11 455 6066

E-mail: Ismart@grundfos.com

Spain

Bombas GRUNDFOS Espafa S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8800

Telefax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagardsgatan 6)
431 24 MéIndal

Tel.: +46 31 332 23 000
Telefax: +46 31 331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fallanden/ZH
Tel.: +41-44-806 8111
Telefax: +41-44-806 8115

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd.
7 Floor, 219 Min-Chuan Road
Taichung, Taiwan, R.O.C.

Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand

GRUNDFOS (Thailand) Ltd.

92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999

Telefax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bolgesi

lhsan dede Caddesi,

2. yol 200. Sokak No. 204

41490 Gebze/ Kocaeli

Phone: +90 - 262-679 7979

Telefax: +90 - 262-679 7905

E-mail: satis@grundfos.com

Ukraine

BisHec LleHTp €Bpona
CTonunyHe woce, 103

M. Kuis, 03131, YkpaiHa
TenedoH: (+38 044) 237 04 00
dakc.: (+38 044) 237 04 01
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768

Jebel Ali Free Zone

Dubai

Phone: +971 4 8815 166
Telefax: +971 4 8815 136

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

Leighton Buzzard/Beds. LU7 4TL
Phone: +44-1525-850000
Telefax: +44-1525-850011

U.S.A.

GRUNDFOS Pumps Corporation
17100 West 118th Terrace
Olathe, Kansas 66061

Phone: +1-913-227-3400
Telefax: +1-913-227-3500

Uzbekistan

Grundfos Tashkent, Uzbekistan The
Representative Office of Grundfos
Kazakhstan in Uzbekistan

38a, Oybek street, Tashkent

TenedoH: (+998) 71 150 3290/ 71 150
3291

dakc: (+998) 71 150 3292

Addresses Revised 25.01.2016

KomnaHun Grundfos
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96780071 0516
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