CRE, CRIE, CRNE, CRTE
SPKE, MTRE, CME, BMS hp

PyKoBOACTBO MO MOHTaXy U aKcnnyarauum
Supplement instructions for pumps with integrated frequency converter

inaovate GRUNDFOS 9/\
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COOEPXAHUE
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3HayeHue CMMBOJIOB U Haagnucen B AOKYMeEHTe 2
O6wue cBegeHUs 3
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Hacocbl 6e3 ycTaHOBNEHHOro Ha 3aBofe AaTynka 3
Hacocbl ¢ gatymMkom gaBneHus 3
HacTtpoliku 3
MoHTaX MexaHU4YeCcKon YacTu 3
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Hacocbl ¢ TpéxdasHbiMn anekTpoaBuraTensamu,
1,1-7,5«kBT 3
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YcTtaHoBKa napameTpoB ¢ nomouibto nynsta R100 11
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Mento "COCTOAHUE" 14
Mento "YCTAHOBKA" 15
HacTtpoiika ¢ nomowbto nporpammsl PC Tool
E-products. 20
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Bxopg nycka/octaHoBa 21
Lincdposoit Bxog 21
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3ameHa cmasku NoALlWmnnHUKOB ABuUraTens 26
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3anacHble YacTu 1 KOMMMEeKTbl AN TEXHNYECKOro
obcnyxuBaHus 26
TexHUYecKkue gaHHbIe - HAcocbl ¢ TPéxdasHbIMU
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HanpsixxeHve nutaHns 27
3awuTa oT neperpysku 27
Tok yTeuku 27
Bxogabl/Bbixoabl 27
TexHuYeckne faHHble - HACOChI C TPéxdasHbIMU
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Bxopbl/Bbixogbl 28
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YTunusauma otxonos 29
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23.

>

Mpenynpexaexune

Mpexae yem npuctynatb k paboTam N0 MOHTaXy
obopyaoBaHus, HEOOXOAMMO BHUMATENBHO U3Y4YnNTb
AaHHbIN AOKYMEHT. MOHTax 1 akcnnyatauuns
o6opyaoBaHMsA AOMKHbI NPOBOANTLCA B
COOTBETCTBMU C TPeOOBAHUSIMU [aHHOTO AOKYMeHTa,
a Takxe B COOTBETCTBMM C MECTHBIMU HOpMaMu U
npasunamm.

1. 3Ha4yeHUe CUMBOJIOB U HagnNMcen B JOKYMeEHTe

> . B

MpenynpexaeHve
HecobntogeHve faHHbIX NpaBui TEXHUKN
6€30MacHOCTM MOXET MPUBECTM K TpaBMaM.

MpegynpexaeHve

KOHTaKT ¢ ropsunmMmn noeepxHocTamu o6opygosaHus
MOXXET MPUBECTU K OXKOraM M THXKKUM TeNecCHbIM
MOBPEXAESHUAM.

HecobniogeHne gaHHbIX NpaBui TEXHUKK

6e30MacHOCTM MOXeT Bbl3BaTb OTKa3 U1

YkasaHue

nospexaeHue o6opyaoBaHus.

MpumeyaHnsa nnu ykasaHusi, ynpolyatouime paboTty u
rapaHTupytoLe 6e3onacHyo aKCnyataumio.



2. O6wme cBegeHus

HacTosiuiee pykOBOACTBO SIBNSIETCH AOMNOMTHEHMEM K PYKOBOACTBY
MO MOHTaXy 1 3KCMyaTauun COOTBETCTBYIOLWMNX CTaHAaPTHbLIX
HacocoB CR, CRI, CRN, CRT, SPK, MTR, CM n BMS hp.

WHCTpyKUMK, He npeacTaBrneHHble B HACTOSILLEM PYKOBOACTBE,
CMOTpUTE B PYKOBOACTBE MO MOHTaXy U 3KCnJyatauum
CTaHO4apTHOro Hacoca.

3. O6Luiee onucaHue

E-Hacocbl komnanumn Grundfos ocHalyeHbl cTaHAapTHBIMU
aneKkTpoABuraTensiMm co BCTPOEHHbIM NpeobpasoBaTenem
YyacToTbl. Hacocbl npefHa3HayeHbl AN NOAKTYEHUS K
TPEXA3HON CETU ANEKTPONUTAHUSA.

3.1 Hacocbl 6e3 ycTaHOBNEHHOro Ha 3aBofe gatyuka
Hacocbl 06opyaoBaHbl BCTPOEHHbIM [M-KOHTpOnnepom n MoryT
ObITb HACTPOEHbI MO BHELLHWUIA AaT4uK, obecnevmBatoLmi
perynMpoBKy criefyroLmx napaMmeTpoB:

* [aBrieHue;

* nepenaj AaBneHus;

* Temnepatypa;

* nepenajg Temneparyp;

* pacxog.

Ha 3aBoge-u3rotoBuTene Hacochl NpeABapuTENbHO HACTPOEHbI
Ha Heperynupyembli pexum ynpasneHus. MN-KoHTponnep MoXxHO

aKkTuBMpoBaTb ¢ nomMoubto nynsta R100 nnv nporpammel
Grundfos GO Remote.

3.2 Hacochbl ¢ gaT4yuMKomM gaBneHus

Hacocbl ocHalleHbl BCTpoeHHbIM MA-koHTponnepom, 1 B
COOTBETCTBUM C HACTPOMKaAMM perynmpoBaHve AaBneHnst
HarHeTaHusi OCYLLECTBNSIETCS 4aTYUKOM AaBMEHUS.

Hacochbl ycTaHOBMEHb! Ha pPerynupyeMblii pexnM yrnpasBneHus.
Hacocbl B OCHOBHOM MCMONb3yOTCS A4S NOAAEpKaHUS
NOCTOSAHHOIO AABMEHMUSA B CUCTEMAX C NEPEMEHHbIM
BogonoTpebneHnem.

3.3 HacTtpouku

OnvcaHne HacTpoek, NPUMeHNMbIX K Hacocam 6e3
YCTaHOBIIEHHOIO Ha 3aBOAE AaTyuKa U K Hacocam C AaT4MKOM
[aBrieHus, yCTaHOBMNEHHbIM Ha 3aBoge.

YcTaHOBNEHHOEe 3HaYeHue

Tpebyemoe ycTaHOBNEHHOE 3HA4YEeHMEe MOXHO 3agaTb OOHUM 13
TPEX cnocob6oB:

* HenocpencTBeHHO Ha NaHesnu ynpasfieHna HaCcoCcoM
* 4epes BXOA BHELWHero curHana 3agaHusa yCctaBku

* C MNOMOLLbIO NyNbTa ANCTaHUMOHHOro ynpasneHus R100 wnun
Grundfos GO Remote.

Opyrve HacTpomnku

Bce ocTanbHble HaCTPOWMKN MOXHO 3afaBaTh TOMLKO NPV MOMOLLU
nyneTa AncrtaHumnoHHoro ynpaenenns R100 wnun Grundfos GO
Remote.

BaxHble napameTpsbl, Takne kak hakTnyeckoe 3HadyeHne
napameTpa ynpasneHus n aHepronoTpebnexHune, MoxHo
onpeaenvTb C NOMOLLbI NyNbTa AMCTaHLUMOHHOIO yNpaBneHus
R100 nnu Grundfos GO Remote.

Ecnun TpebytoTca ocobble unu cneyunanbHble HACTPOWKK,
nonb3ynTeck nporpammHeiM obecneyennem Grundfos PC Tool
E-products. [ina nonyyeHnsa AononHUTENbLHON HhopmaLmm
obpalyanitecb B permoHanbHoe NpeacTaBUTENbCTBO KOMMAaHWUK
Grundfos.

4. MoHTaX MexaHMn4YecKomn 4yacTtu

Hacoc pomxeH 6blTb HaAEXHO 3aKpennéH Ha NPOYHOM
dyHOaMeHTe C NOMOLLbK OONTOB, YCTAHOBIEHHbIX B OTBEPCTUSA
BO (hrnaHLue unm nnMTe-oCHOBaHUMN.

B cooTtBeTcTBUM C paspewweHnem UL/cUL pomxHbl

ObITb BbIMOMHEHbI [OMNOMHUTENbHbIE MOHTaXHbIe

npoueaypsbl, ykaszaHHble Ha cTp. 30.

4.1 OxnaxpeHue anekTpoaBurarTens

[ins ob6ecnevyeHns 4OCTAaTOYHOrO OXNaxaeHWs aneKkTpoaBuraTens

1 31eKTpOHHOro obopyaoBaHusa cobnoganTe cneaytoime

TpeboBaHus:

* Y6eautecb B HAaNM4nm [OCTATOMHOIO KONMMYeCTBa BO3AyXa Ans
oXNnaxaeHus.

* [oppepxuBariTe TemnepaTypy OxnaxgatoLero Bo3gyxa Huxe
40 °C.

* CneguTte 3a ynctoTon pebep 1 nonacten BeHTUNATOPA.

4.2 MoHTaX BHe nomMmeLlleHus

[Mpn MOHTaxe BHe nomMelleHns Heobxogumo obecneunTb
COOTBETCTBYIOLLYIO 3aLLMUTY HAcoca, YToObl UCKMIOUYNTL
obpasoBaHmne KoHAeHcaTa Ha 3NeKTPOHHbIX AeTanax. Cm. puc. 1.

TMOO 8622 0101 - TMO2 8514 0304

Puc. 1 [puMepbl 3aWnUTHbIX KOXYXOB

CHUMUTE CcrnvBHYO NpobKy BHM3, 4TOOBI NPefoTBPaTUTh
obpasoBaHue Bnaru 1 Boabl B anekTpoasuraTene.

BepTrkanbHO MOHTUPYEMbI€ HAaCOChl MMEIOT KNace 3aluThbl
kopnyca IP55 nocne yananeHusi peabboBoii Npobku crnmBHoro
oTBepcTUs. [OPN30oHTaNbHO MOHTUPYEMble HAaCcOChl UMEIOT ApYrov
Kracc 3awmTbl kopnyca - [P54.

5. dnekTpuyeckmne NogKknoYeHuUsA

Mopsagok nogkntoveHns E-HacocoB K MICTOYHUKAM NUTaHUS
npvBeAEeH Ha cregyrLmx cTpaHuuax:

5.1 Hacocbl ¢ mpéxghasHbiMu anekmpodsuzamernsimu,
1,1-7,56kBm, ctp. 3

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

5.1 Hacocbl ¢ TpéxcasHbIMU anekTpoaBUraTensamu,
1,1-7,5 kBT

Mpenynpexaexune

MoTpebutenb nnu MoHTaXKHast opraHM3aums HecyT
OTBETCTBEHHOCTb 3a NpaBuUSibHOE NOAKIOYEeHVe
3a3eMIeHVsa 1 3alnTbl B COOTBETCTBUM C
OEeNCTBYOLMMU HaUMOHamNbHBIMU U MECTHBIMU
HOpMaTUBHbLIMW CTaHAapTamu. Bce onepauun
[OIMKHBI BbIMOMHATLCS KBANMULMPOBaHHbLIM
nepcoHarnom.

MpepynpexaeHue

Mepen Tem Kak NpoOM3BOANTbL Kakue-nmbo paboTel B
KreMMHoM kopobke Hacoca, Heo6XoAUMO OTKYNTL
BCE Lienu 3NeKTponuMTaHns He MeHee YeM Ha 5
MUWHYT.

OGpaTI/ITe BHUMaHue, 4YTO perne curHanmsaumm
MOXET ObITb NOAKMYEHO K BHELWHEMY UCTOYHUKY
NMNTaHUA N MOXET OCTaBaTbCA 3anNUTaHHbIM Mpu

OTKITHOYEHWUU CeTeBOro NUTaHuA.

[ins o603HayeHna JaHHOTO NpeaynpexaeHns Ha
KNneMMHOM Kopobke ABuraTens MMeeTcs Aprblk
XENToro useta:

Pycckun (RU)
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5.1.1 MoarotoBkKa

Mepen nopkntodeHnem E-Hacoca k ceTu anekTponuTaHus
Heo6X0AMMO BHUMATENbHO U3Y4YNTb CXeMY Ha NPUBEAEHHOM
HVXE PUCYHKE.

_____ T
L —! — — L1
L2 — ¥30 —F————1 L2
L3 — 1 — L3

TMO00 9270 4696

Puc. 2 Hacoc, noaknoYeHHbIN K CeTU C CeTEBbIM
BblKMO4YaTenem, pe3epBHbIMU MaBKUMU
npesoxpaHuTensmmn, 4ONONHUTENbHOM 3aLLUTON U
3alUTHBIM 3a3eMreHnem

5.1.2 3awuTa oT yaapa 3NeKTPOTOKOM Npu HENPSIMOM
KOHTaKTe

MpeaynpexaeHue
Hacoc Heo6xoauMo 3a3eMnnTb B COOTBETCTBUN C
rocyqapcTBeHHbIMU HOpMaTMBaMU.

Ecnu Tok yTeukn anekTpoaBuraTenein MoWwHOCTbo OT
4 po 7,5 kBT npeBbiwaet 3,5 MA, 6yabte ocobeHHO
OCTOPOXHbI NPY 3a3eMIEeHNN AaHHbIX
aneKkTpoaBuUraTenei.

B ctanpgaptax EN 50178 n BS 7671 npuBogstcsa cregyoLimne

Mepbl NPefOCTOPOXHOCTU ANA ToKa yTeykn > 3,5 MA:

* Hacoc pomkeH 6bITb YCTAHOBMEH CTaLMOHAPHO U
HEMNOABMXHO.

* Hacoc gomkeH OblTb MOCTOAHHO MNOAKMIOYEH K CETU.

* TMopkntoyeHne 3a3eMrneHns LOMMKHO BbIMONMHATLCA ABOWHbLIM
npoBOAOM.

[MpoBoaa 3alWMTHOro 3a3eMeHuns Bceraa AoMKHbl UMEeTb

LiBETOBYIO MapKMpoBKY xéntoro/3éneHoro (PE) nnu xéntoro/

3enéxoro/cunHero (PEN) ugeTa.

5.1.3 Pe3epBHble NnaBKkue NpeaoxpaHuTenu
PekomeHayemble pa3amepbl NpefoxpaHuTenen ykasaHbl B
pasgene 20.1 HanpsixeHue numaHusi.

5.1.4 JononHuTenbHana 3awWuTa

Ecnun Hacoc NoakmoyeH K 3feKTpMYecKon yCTaHOBKe, B KOTOPOU B
KayecTBe AOMNOMHUTENbHON 3aLlMUThl UCMONb3yeTcs 3awnuta ot
Toka yTe4vkn Ha 3emnio (Y30), aBTomar 3aLUUTHOrO OTKIIOYEHUSI
OOMKEH UMETb MapKUPOBKY:

m:yso

[aHHbIN aBTOMAT 3aLMTHOTO OTKMIOYEHUSI OTHOCMTCS K TUny B.
CnepyeT yunTbiBaTb CyMMapHble TOKWU YTEYKN BCEro
anekTpoobopyaoBaHNS B MeCTe YCTaHOBKM.

Tok yTeuku anekTpoaBuratenst npy aKkcniyaTauum B HOpMarbHbIX
ycnosusix cM. B pasgene 20.3 Tok ymeyku.

Bo Bpemsi 3anycka 1 B CeTAX C HECUMMETPUYHBLIM NUTAHMEM TOK
yTeYKn MOXeT ObITb Bbille 06bIYHOrO, B pe3ynbrate Yero MoxeT
cpaboratb ¥30.

5.1.5 3awuTta anekTpoaBuraTens

BHeLHsIA 3alimTa anekTpoaBuraTens Hacoca He TpebyeTcs.
OnekTpoasuraTesis OCHaLLEH TEMNMOBOW 3aLMTON OT
MeasieHHO HapacTaloLmMX Neperpy3ok 1 GroK1poBKK

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

5.1.6 3awWmnTa OT NepexoaHOro Hanps>XeHusi B CeTu

Hacoc 3alniéH oT nepexogHbIX HanpPs>KeHUN ¢ NOMOLLbIO
BapuUCTOPOB, BKIOYEHHbIX Mexay dasamu n mexay dasamu n
3emMmnen.

5.1.7 HanpsixxeHne NUTaHUA U CeTb 3NEeKTPONUTaHUSA
3 x380-480 B - 10 %/+ 10 %, 50/60 'y, 3awmTHOE 3a3eMrieHune.

3HayeHNs HanpPsXKEeHNs MUTAHUSA M YaCTOTbl TOKA yKasaHbl Ha
rpMeHHoI Tabnuuke Hacoca. [JaHHble napamMeTpbl AOMKHbI
COOTBETCTBOBATH NMapamMeTpam 3MeKTPOCETH, K KOTOPOM
MoAKMoYaeTcs ycTaHoBKa.

MpoBoaa B pacnpefenuTensHoi Kopobke AoMKHbI BbiTh
MakcuMarnbHO KOPOTKUMU. VICKIOYeHe CoCTaBnseT NpoBoa
3aLMTHOrO 3a3eMIIEHUs: ero AnvHa BbIGUpaeTcs Tak, YTobbl npu
cnyyanHoMm BblgeprueaHnmn kabens ua kabensHon MydTbl
nocrnegHUM NPoBOAOM, KOTOPLIV NpuU 3ToM o6opBeeTcs, Gbin
NPOBOA 3aALLMTHOO 3a3EMIIEHMS.

— L1
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TMO3 8600 2007

Puc. 3 logkntoveHune K ceTu anekTponuTaHus

KabenbHble ynnoTHeHus

KabenbHble ynnoTHeHus cooTBeTCTBYOT cTaHaapTy EN 50626.
» KabenbHoe ynnotHeHue 2 x M16, anametp kabens J4-310
» KabenbHoe ynnotHeHue 1 x M20, anametp kabens P9-317
* BbibuBHbIE OTBEpCTMS ANns BBoAa kabens 2 x M16.

MpenynpexaeHue
Ecnu nutatowmin kabenb NOBpeXAEH, TO OH JOIKEH
ObITb 3aMeHEH KBannMULMpPOBaHHbIM NEPCOHANOM.

Tunbl cetn

E-Hacocbl Grundfos ¢ TpéxdpasHbiMun anekTpoaBuraTensamm
MOXHO NMOAKIIOYUTL K CETU Noboro Tuna.

MpepynpexaeHune

3anpelaetca nogknoyatb E-Hacochkl ¢
TpéxdasHbIMUN INEKTPOABUrATENSMY K CETU NUTAHMUS
C HanpsixeHvem mexay dasor n 3eMnén Gonblue
440 B.



5.1.8 Nyck/ocTaHOB Hacoca

Konuyectso NyCKOB 1 OCTaHOBOB I'IyTéM nogavn u

OTKIIOYEHNA NNTAIOLLETO HAMNPSHKEHNS HE JOMKHO

npesblWaTh 4 pa3 3a OAMH Yac.
[Mpwn nopknioYeHMn Hacoca K CETU NUTaHWS, OH Ha4yHeT paboTaTb
npuMepHo Yepes 5 cekyHa.

Ecnn Tpe6yeTc;4 6onee YacToe BKIOYEHME U BbIKMIOYEHNE
Hacoca, Heob6XoAMMO MCMoNb30BaTh BXOA, AN BHELLUHEro curHana
ﬂyCKa/OCTaHOBa npu BKMIOYEHUW/BBIKIIOYEHUN Hacoca.

Ecnun Hacoc BknoYaeTcst Uy OTKIIOYaeTCs C MOMOLLLIO
BHelwHero curdHana BKJ1/BbIKI1, oH HaunMHaeT paboTaTtb
HeMefneHHo.

ABTOMaTU4YeCKUA NOBTOPHbLIN NyCK

Ecnun Hacoc, ycTaHOBMEHHbIN HAa aBTOMaTUYeCKUi
NMOBTOPHbIN NYCK, BbIKMOYaeTCs 13-3a

5
HencnpaBHOCTU, TO NOCne €€ yCTpaHeHUs OH
HauyMHaeT paboTaTb aBTOMaTUYECKM.

OpHako aBToMaTUYECKUiA NOBTOPHbIN NyCK NPUMEHUM TONbKO ANnA
Takux TUNOB HEUCMNPaBHOCTEWN, KOTOPbIE UMEIOT
CooTBeTCTBYHOLNE HaCTpOIZKI/I. Kak npasuno, 3aTo ogHa u3
cneayrwwmnx HeucnpasBHOCTEN:

* BpEeMeHHad neperpyska,

* HEeWCnpaBHOCTb B CUCTEME INEKTPONUTAHUS.
5.1.9 MoakntoyeHNA pacluMpeHHOro Moayssi BBoga/BbiBoga

B ctaHgapTtHom ncnonHexnmmn Hacockl CRE, CRIE, CRNE, CRTE,
SPKE, MTRE, BMS hp noctaBnsoTca € paclUMpeHHbIM Mogynem
Bxopa/sbixofa. o 3aka3y gaHHbIE TUMbl HACOCA MOXHO
nprnobpecTtn ¢ 6a30BbIM MOAYyNEM BXOAOB/BbIXOAOB,

cm. 5.1.10 CoeduHeHusi bazosoz2o Modynsi egoda/ebieoda Hacoca.

PacwupeHHbI Moaynb BBoAa/BbIBOAA

Mogaynb nmeeT HeckonbKo BXOAO0B W BbIXOAO0B, YTO NO3BONSAET
NCNonb3oBaThb ANeKTpoaBuraTeslb B COBpeMeHHbIX YCTaHOBKaXx,
Tpe6yrou.w|x 60nbLLUIOro KONMYecTBa BXOAOB U BbIXOAOB.

PaclmpeHHbIii Mogysb BBOAA/BbIBOAA UMEET Crieaytolime
BO3MOXHOCTM MOAKMTHOYEHUS:

* KIeMMmbl Nycka/ocTaHoBa;

*  TpW UMGPOBLIX BXOAA;

* OOWH BXOA ANS 3a4aHus yCTaBoK;
* OOVH BXOZ AaTyuKa;

* OOWH aHarnoroBblii BbIXOA;

* wwuHa GENIbus.

Ecnu BHewHui Boikntovatens BKIT/BbIKIT He

YkasaHue | MOAKMIOYEH, KNeMMbl 2 1 3 HE0BX0AMMO COEANHUTL

nepemblYKon.
B kayecTBe Mepbl NPeAoCTOPOXHOCTM NPOBOAA, KOTOPbIE
HeobxoAMMO NOAKMNYaTb K yKasaHHbIM rpynnam coeanHeHuw,
cneayert TWaTenbHO U30MMpPOBaTh MO BCEW ANUHE.
Ipynna 1: Bxoabl
* nyck/ocTaHoB (knemmbl 2 1 3)
* umdposble Bxoabl (knemmbl 119,101 9, 11 1 9)
* BXOA ANS 3adaHus ycTaBok (knemmbl 4, 5 un 6)
* BXOJ OCHOBHOrO gartyumka (knemmbl 7 n 8)
* GENIbus (knemmbl B, Y 1 A).

Bce Bxoapbl M3HYTPW N30MMPOBaHbI OT MOAKMIOYEHHbIX K
3MeKTPOCeTV TOKOBEAYLUNX YacTen Npyu NOMOLLM YCUITEHHOWN
N30MALMK U ranbBaHNYECKN N30MMPOBaHbI OT APYrnx
anekTpouenen.

Ha Bce kneMmbl ynpaBneHvs nogaéTcst NOHUXKEHHOE HanpshxeHne
Ansi noBblWeHMs anekTpobesonacHoctu (PELV).

OT0 obecneynBaeT 3alMTy OT yAapoB TOKOM.

Fpynna 2: Bbixoa (curHanbHoe pene, knemmsbl NC, C,
NO)
BbIXO,D, ranbBaHN4YeCKU U30JIMpOBaH OT ApYyrmnx ueneﬂ.

Takum 06pa30M, Ha BbIXO4 MOXET ObITb NoAaHo paﬁoqee nnu
3aLUNTHOE CBEPXHU3KOE HaNpsXXeHne.

* AHanoroBbi Bbixog (knemma 12 n 13).

Fpynna 3: NMuTtaHue ot cetn (knemmsi L1, L2, L3)
lanbBaHMYeckas pasBa3ka [omkHa oTBedYaTb TpeboBaHUAM
ycuneHHou nsonauum cornacHo craHgapty FOCT P 52161

(EN 60335), Bkntoyasi TpeboBaHMs NO ANWHE NyTU TOKa YTEYKM U
aonyckam.

I'pynna 2 I'pynna 3
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Puc. 4 Knemmbl coeguHeHun, paclumMpeHHbli Mogynb BBoaa/
BblBOAA

3emns (kopnyc)

AHanoroBbI BbIXoa

Lincdposon Bxog 4

Lindposoint Bxog 3

Lindbposown Bxopg 2

3emns (kopnyc)

+24 B

Bxon patyvka

RS-485B

OkpaH

RS-485A

3emns (kopnyc)

+10 B

Bxop Ans 3agaHust ycTaBku

3emnsa (kopnyc)

alalala
VW ro|o|>|<L<|BN[olol =S |0]|o

Myck/ocTaHoB

Pycckun (RU)
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5.1.10 CoepguHeHus 6a3zoBoro moayns BBoga/BbiBoAa Hacoca

B ctaHgapTHOM ucnonHenun Hacockl CME nocTaBnsitoTcs ¢
6a30BbIM Mogynem BBoga/BbiBoaa. 1o 3akasy Hacoc MOXHO
nprvobpecTy ¢ pacLUMpeHHbIM MOAYeM BXOA40B/BbIXOA0B,

cMm. 5.1.9 lNodknoyeHusi pacwupeHHo20 MoOyrisi 8800a/8bigoda.

Ecnun BHewHun Boikntovatens BKIT/BbIKIT He

noakmYeH, knemmbl 2 1 3 He06XoANMO CoeanHUTL

nepeMblYKOW.
B kavecTBe Mmepbl MpegoCcTOPOXHOCTN NPOBOAA, KOTOpbIe
Heo6XoAMMO NMOAKNIYATbL K YKa3aHHbIM rpynnam coeaAuHEeHuH,
cnegyert TwaTtenbHO N30NMpoBaTh NO BCEN ANUNHE.
Ipynna 1: Bxoabl
* nyck/ocTaHoB
*  UMdppPOBON BXOA
* BXOA AN 3ajaHus ycTaBku knemmbl 4, 51 6
* BXOA AaTyuka Knemmbl 7 1 8
* GENIbus knemmbl B, Y n A

Bce Bxoabl (rpynna 1) nsonupoBaHbl OT NOAKITOYEHHbIX K
3NeKTPOCETU TOKOMPOBOASLLMUX YacTe anekTpoobopyaoBaHus ¢
NMOMOLLbIO YCUMEHHOM U30NALMW U ranbBaHUYECKN U30MMPOBaHbI
OT ApYruX anekTpoLlernei.

Ha Bce knemmbl ynpaBneHuns nogaéTcsi NOHMKEHHOe HanpsikeHve
Ansi NoBbIWeHMs anekTpobesonacHoctu (PELV).

3710 obecneumBaeT 3awmnTy OT YyAapOB TOKOM.

Knemmbl 2 n 3
knemmbl 1 1 9

F'pynna 2: Bbixop (curHanbHoe pene, knemmbl NC, C, NO)
Bbixog (rpynna 2) ranbBaHU4ecku U30nMpoBaH OT APYrux
anekTpouenei. Takum o6pa3omM, Ha BbIXOA MOXET ObiTb NO4AHO
paboyee unu 3alWnUTHOE CBEPXHU3KOE HaMNpsiKeHue.

F'pynna 3: NMutaHue ot cetn (knemmsbi N, PE, L)

lanbBaHMyeckas passsidka [oSkHa oTBevatb TpeGoBaHusM
ycuneHHown nsonauumn cornacHo ctaHgapty FOCT P 52161

(EN 60335), Bkrtouas TpeboBaHMsA MO ANMHE NYTU TOKA YyTEYKU U
fornyckam.

pynna 2 pynna 3
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Puc. 5 Knemmbl coeguHeHnuin, mogynb BBoAa/BbIBOA4A Hacoca

Lincbposown Bxog

3emns (kopnyc)

+24 B

Bxoa paTtunka

RS-485B

OkpaH

RS-485A

3emns (kopnyc)

+10 B

Bxon anst 3agaHust yctaBku

WAl |>|<|W(N|w|[oO]|~

3emnsa (kopnyc)

N

Myck/ocTaHoB

5.2 Hacocbl ¢ Tpéxda3HbIMU IneKTpoaBUraTensimu,
11-22 kBt

MpenynpexaeHve

MoTpebutens UM MOHTaXHasi opraHu3aumns HecyT
OTBETCTBEHHOCTb 3a NMPaBUIIbHOE MOAKIOYEHNE
3a3eMIIeHs U 3alUThl B COOTBETCTBUM C
AeiCTBYIOLMMN HaLMOHANbHLIMU 1 MECTHBLIMU
HOpMaTUBHbLIMU CTaHAapTamu. Bece onepauum
LOMXHbI BbINOMHATLCSA KBANMMOULMPOBaHHbBIM
nepcoHasom.

MpepynpexaeHue

Mepen Tem kak NpoOM3BOAUTL Kakue-nmbo paboTel B
KrneMMmHoun Kkopobke Hacoca, HeobXxoaUMO OTKMYNTb
BCE Lienu aneKkTponuTaHns He MeHee Yem Ha 5
MUHYT.

O6paTute BHMMaHWe Ha TO, YTO perne curHanusauum
MOXET ObITb MOAKMOYEHO K BHELLUHEMY UCTOYHUKY
NUTaHNUs U MOXET ocTaBaTbCs 3anuMTaHHbIM Npu
OTKITHOYEHUWN CETEBOTO MUTAHUS.

MpepynpexaeHne

Bo Bpems paboTbl Hacoca Temneparypa
NOBEPXHOCTM KITEMMHOW KOPOOKN MOXET ObiTb
6onbuwe 70 °C.

5.2.1 MoaroToBka

[Mepen nogkntoyeHnem E-Hacoca k ceTu anekTponuTaHus
HeobxoAnMO BHMMATENbHO N3y4nTb CXeMy Ha npmBegeHHOM
HUXXe PUCYHKe.
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Puc. 6 Hacoc, nogkntoyYeHHbIN K CeTU C CETEBbLIM
BbIKITlOMaTENEM, pe3epBHbIMU MITaBKUMM
NpeaoxXpaHUTensiMun, 4OMNoNHUTENbHON 3aLLNTON 1
3aLUUTHBIM 3a3eMiieHnem

5.2.2 3awmTa OoT yaapa 3feKTPOTOKOM NpU HENPSIMOM
KOHTaKTe

MpenynpexaeHune
Hacoc Heobxoanmo 3a3eMnnTb B COOTBETCTBUM C
rocyaapcTBEHHbIMU HOpMaTUBaMMU.

Ecnu ToK yTeukn anekTpoaBuraTenen MOLHOCTbIO OT
11 kBT go 22 kBT npeBbiwaet 10 MA, byabte
0COBEHHO OCTOPOXHbI MPU 3a3EMITEHUN TaKNX
anekTpoaBuraTenen.

B cooTtBeTcTBUM cO cTaHgapTom EN 61800-5-1 Hacoc gomxkeH
ObITb YCTAHOBIEH CTALMOHAPHO M HEMOABUXHO, €CMNU TOK YTEUKM
> 10 MA.



[omxHO BbITb BbINMOMHEHO OAHO U3 criedyloLwux TpeGoBaHui:

«  OTAerbHbIN 3aLWNTHBIA NPOBOA C MOMNEPEYHBIM CEYEHUEM He
meHee 10 MMm2.

TMO04 3021 3508

Puc.7 CoepaunHeHne oTaenbHbIM 3alMUTHBIM NPOBOAOM C
MCMNonb30BaHWEM OOHOTO NPOBOAHMKA 4-XKMNbHOIO
cunosoro kabens (c nonepeYHbIM-ceveHnemM
MUHUMYM 10 MM2)

» [lBa 3aliMTHbIX NPOBOAA C OAUHAKOBbIM MOMNEPEYHbLIM
CceyeHneM B KayecTBe CUSI0BOro kabens; oguH NpoBos
noaKnyaeTca K 4ONONHUTENbHOW KneMMe 3a3eMneHuns B
KNeMMHOW Kopobke.

TMO03 8606 2007

Puc. 8 CoeguHeHne ABYX NpoOBOAOB 3aLLMNTHOIO 3a3eMieHna
C ucnosnb3oBaHMeM OBYX NPOBOAHUKOB 5-XMUNbHOro
cunosoro kabensi

MpoBoaa 3alWnTHOro 3a3eMneHns BCeraa AOMKHbI UMeTb
LiBETOBYIO MapKMpoBKY xéntoro/3énenoro (PE) nnu xéntoro/
3enéxoro/cunHero (PEN) ugeTa.

5.2.3 Pe3epBHble NnaBKue npefoxpaHuTenu
PekomeHayemble pasamepbl NpefoxpaHuTenen ykasaHbl B
pasgene 21.1 HanpsixeHue numaHusi.

5.2.4 lononHuTenbHanA 3awWwuTa

Ecnu Hacoc nogkntoYveH K aneKTpuYeckon yCTaHOBKE, B KOTOPOW B
KayecTBe AOMNOMHUTENbHON 3aLMUThl UCMONb3yeTcs 3awuta ot
Toka yTe4ykn Ha 3emnio (Y30), aBTomar 3aLUUTHOrO OTKIMIOYEHNSI
OOMKEH MMEeTb MapKUPOBKY:

m:yso

[aHHbIN aBTOMAT 3aLMTHOTO OTKMIOYEHUSt OTHOCMTCS K TUny B.
CnepyeT yunTbiBaTb CyMMapHble TOKMU YTEYKN BCEro
anekTpoobopynoBaHUs B MECTe YCTAHOBKM.

Tok yTeuku anekTpoaBUraTens npu akcniyaTauum B HopManbHbIX
ycnoBusix cM. B pasgene 21.3 Tok ymeuku.

Bo Bpemsi 3anycka 1 B CETAX C HECUMMETPUYHBLIM NUTAHMEM TOK
yTeYKN MOXeT ObITb Bbllle 06bIYHOrO, B pe3ynbrate Yero MoxeT
cpaboratb ¥30.

5.2.5 3awmTa anekTpoaBUraTens

BHeLLHss 3aluTa anekTpoaBuraTens Hacoca He TpebyeTcs.
OnekTpoaBuraTenb OCHaLLEH TENSOBOW 3aLLUTON OT
MeAJIEHHO HapacTalLLmMX NePErpy3ok 1 GroKUPOBKU

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

5.2.6 3awmTa OT NepexoaHOro Hanps>XeHusi B ceTu

Hacoc 3alwuLiéH oT nepexofHbIX HanpshkeHUi B ceTu B
COOTBETCTBUM C TPeGOBaHUSIMU HOPMATMBHOW [OKYMeHTaLuum
[OCT P 51524 (EN 61800-3) 1 BblaepX1MBaeT MMNynbe

VDE 0160.

Hacoc ocHalyéH BapuCTOpPOM, KOTOPbIN SABNSETCA 31IEMEHTOM
3alUMThl OT NEePEXOOHbIX HAMPSXKEHU B CETU.

BapucTtop nmeet onpegeneHHbIn Cpok cnyxbbl 1 CO BpEMEHEM
ero Heobxogumo 3aMeHnTb. Korga npuaéTt Bpemsi MeHsITb
BapucTtop, B R100 n PC Tool E-products nosiButcs
COOTBETCTBYIOLLMI NpeaynpeanTenbHbln CUrHarnm.

Cwm. pasgen 19. Cepsuc u mexHu4eckoe obcryxueaHue.

5.2.7 HanpsxxeHue NUTaHUS U CeTb ANEKTPONUTAHUS
3 x 380-480 B - 10 %/+ 10 %, 50 ', 3aWmnTHOE 3a3eMNeHmne.

3HayYeHVa HanPsHKeHNs NUTaHWSA U YacTOoTbl TOKa yKa3aHbl Ha
dupmeHHon Tabnmyke Hacoca. HeobxogmMmo NpoBepuTb
COOTBETCTBUE 3MEKTPUYECKNX XapaKTepUCTUK anekTpoaBuraTens
napameTpam UCTOYHMKA MUTaHUS.

lMpoBoga B pacnpenenntenbHon KOpobke JOMKHbI OblTb
MaKCMMarnbHO KOPOTKUMU. McknioyeHne cocTaBnsieT NpoBof,
3alUMTHOrO 3a3eMIIeHNs: ero AnuHa BbibupaeTtcs Tak, 4Tobbl Npn
crnyyYawHOM BblaeprvBaHun kabens ns kabenbHon MydThbl
nocrnegHUM NPoBOAOM, KOTOPbIN Npu 3TOM 06opBeTCs, Obin
NpoBOA 3aLLUTHOrO 3a3eMIeHus.

MomeHTbI 3aTsKkK, knemmbl L1-L3:
MwWH. MOMeHT 3aTsxku: 2,2 Hm
Makc. MOMeHT 3aTsxKku: 2,8 Hm

%

TMO3 8605 2007 - TM04 3048 3508

Puc. 9 [llogkntoveHne K ceTn anekTponuTaHusa

KabenbHble ynnoTHeHUsi

KabenbHble ynnoTHeHus cooTBeTcTBYOT cTaHaapTy EN 50626.
» KabenbHoe ynnotHeHue 1 x M40, gnameTp kabens J16-228
» KabenbHoe ynnotHeHue 1 x M20, anametp kabens @9-317
»  KabenbHoe ynnotHeHue 2 x M16, anametp kabens @4-310
* BbibuBHbIE OTBEpPCTUS ANsl BBOAA kabens 2 x M16.

MpenynpexaeHue
Ecnu nutatowmn kabenb NoBpexaEH, OH AOIKEH
ObITb 3aMeHEH KBannMULMpPOBaHHbLIM NEPCOHANOM.

Tunbl ceTn

E-Hacocbl Grundfos ¢ TpéxdasHbimu anekTpoaBuraTensamm
MOXHO MOAKMIYNTL K ceTn nboro Tuna.

MpenynpexaeHune

3anpelyaetcsa nogkntovaTe E-Hacockl ¢
TpExdasHbIMY INEKTPOABUTATENSMN K CETU NUTAHUSA
C HanpsixeHvem mexay dasor n 3eMnén Gonblue
440 B.

Pycckun (RU)
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5.2.8 Nyck/ocTaHOB Hacoca

Konuyectso NyCKOB 1 OCTaHOBOB I'IyTéM nogavn u

OTKIIOYEHNA NNTAIOLLETO HAMNPSHKEHNS HE JOMKHO

npeBbIlWaTb OAHOrO pasa B 15 MUHYT.
[Mpwn nopknioYeHMn Hacoca K CETU NUTaHWS, OH Ha4yHeT paboTaTb
npuMepHo Yepes 5 cekyHa.

Ecnn Tpe6yeTc;4 6onee YacToe BKIOYEHME U BbIKMIOYEHNE
Hacoca, Heob6XoAMMO MCMoNb30BaTh BXOA, AN BHELLUHEro curHana
ﬂyCKa/OCTaHOBa npu BKMIOYEHUW/BBIKIIOYEHUN Hacoca.

Ecnun Hacoc BknoYaeTcst Uy OTKIIOYaeTCs C MOMOLLLIO
BHelwHero curdHana BKJ1/BbIKI1, oH HaunMHaeT paboTaTtb
HeMefneHHo.

5.2.9 CoeanHeHusn

B cTaHgapTHOM MCNONMHEHUU HAaCOChl MOCTaBMSOTCS C
pacLlIMpeHHbIM ModyneM BBoAa/BbiBOAA.
PacwupeHHbIn Moaynb BBoga/BbiBoAa

PaclwupeHHbIi Mogynb BBOAA/BbIBOAA SABMASETCA CTaHAAPTHbLIM
PyHKLMOHaNbHbLIM MOAYNEM, YCTAaHOBMEHHbIM BO BCEX
anektpogsuratensx MGE mowHocTblo oT 11 go 22 kBT.

Mogaynb nmeeT HeckonbKo BXOAO0B W BbIXOAO0B, YTO NMO3BONSAET
MCnonb3oBaThb ANeKkTpoaBuraTeslb B COBpeMeHHbIX YCTaHOBKaXx,
Tpe6yrou.w|x 60nbLLUOro KoNMYecTBa BXOAOB U BbIXOAOB.

PaclmpeHHbIii Mogysb BBOAA/BbIBOAA UMEET Crieaytolime
BO3MOXHOCTM MOAKMHOYEHUS:

*  KIIeMMbl nycka/ocTaHoBa;

* TPV UMDPOBLIX BXOAA;

* OAVH BXOZA ANS 3a[jaHnsl YCTaBoK;

* OOWH BXOA AaTyuka (gatyunk obpaTHOM CBS3N);
* OAVWH BXOA AaTtyuka 2;

* OAWH aHanoroBbli BbIXO4;

» pnBa Bxoga Pt100;

* [Ba BblXOAA perie curHanusauum;

* wwuHa GENIbus.

Ecnu BHewHui Boikntovatens BKIT/BbIKIT He

YkasaHue | MOAKMIOYEH, KNeMMbl 2 1 3 HE0BX0OMMO COEANHUTL

nepemblYKon.
B kayecTBe Mepbl NPeJoCTOPOXHOCTM NPOBOAA, KOTOPbIE
HeobxoAMMO NoAKMNoYaTb K yKasaHHbIM rpynnam CoeanHeHWn,
cneayert TLWaTenbHO U30MMPOBaTh MO BCEW ANUHE.
Ipynna 1: Bxoabl
+ T[lyck/ocTaHoB (knemmbl 2 n 3)
* umdposble Bxoabl (knemmbl 119,101 9, 11 1 9)
* BXof gatyuka 2 (knemmbl 14 n 15)
» Bxogabl Aatymka Pt100 (knemmbl 17, 18, 19 n 20)
* BXOA ANS 3adaHus ycTaBok (knemmbl 4, 5 1 6)
* BXO[ OCHOBHOIO AaTyuka (knemmbl 7 n 8)
* GENIbus (knemmbl B, Y u A).

Bce Bxoapbl M3HYTPW N30MMPOBaHbI OT MOAKMIOYEHHbIX K
3MeKTPOCeTV TOKOBEAYLUNX YacTen Npyu NOMOLLM YCUITEHHOWN
N30MALMKN U ranbBaHNYECKN N30MMPOBaHbl OT APYrnx
anekTpouenen.

Ha Bce knemMmbl ynpaBneHvs nogaéTcst NOHWXKEHHOE HanpshxeHne
Ansi noBblWeHMs anekTpobesonacHoctn (PELV).

OT0 obecneynBaeT 3aLMTy OT yAapoB TOKOM.

Ipynna 2: Beixop (curHanbHoe perne, knemmbl NC, C, NO)
Bbixon ranbBaHWYECKM M30NMPOBaAH OT APYruX Lenen.

Takum 0bpa3om, Ha BbIXOA MOXET ObITb NogaHo pabodee nnu
3alUNTHOE CBEPXHU3KOE HanpsiKeHue.

» AHanorosblii BbIxog (knemma 12 n 13).

Ipynna 3: NMuTtaHue ot cetn (knemmnbi L1, L2, L3)
[anbBaHM4eckas pa3Bsidka AOMKHa OTBeYaTb TpeboBaHNsIM
yCuUneHHon nsonsauun cornacHo ctaHgapty EN 61800-5-1,
BKItoyas TpeboBaHus NO ANMHE NYTU ToKa YTEYKN 1 4onycKkam.

Mpynna 2 pynna 3
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Puc. 10 Knemmbl coeguHeHuin, paclumpeHHbli Mogynb BBoaa/
BblBOAA

20 Pt100B 9  3ewmns (kopnyc)
19 Pt100B 8 +24B
18 Pt100 A 7 Bxop paTtyuka
17 Pt100 A B RS-485B
16 3ewmns (kopnyc) Y OkpaH
15 24B A RS-485A
14 Bxop partyvka 2 6  3ewmnsa (kopnyc)
13  Bewmns 5 +10B
12  AHanoroBbili BbIXOA 4 Bxop Ansi 3afaHus ycTaBku
11 Uwndposon Bxog 4 3 3emns (kopnyc)
10 Uwudpposon Bxog 3 2 Tyck/ocTaHoB

1 Lincdposoit Bxog




5.3 CurHanbHble Kabenu

» [nsa BHewHero Bobikntovatens BKI/BbIKI, undpoBbix BX040B,
YCT@HOBINEHHOTO 3HAYEHUS U CUTHArNOB AaTyvka UCMonb3yinTe
3KpaHMPOBaHHbIN kKabernb C NnoLwagbo NONePeYHoOro ceveHns
He menee 0,5 Mm2 1 He Goneee 1,5 MM2.

* OkpaHupoBaHve kabenew OMKHO BbINOMHATLCA
nogknyeHmem obounx KoHLOB kabenbHowm 060M04kM Ha Maccy
Hacoca. JKpaHbl LOMKHbI ObITb pacnonoXeHbl MakCMManbHO
6nm3ko k knemmam. Cm. puc. 11.

TMO02 1325 0901

Puc. 11 3auunwwéHHblin kabenb ¢ 3KpaHOM U MPOBOAHbLIM
coeanHneM

*  BuHTBI coegnHeHnss Ha Maccy AoMmXHbI Bceraa ObITb NPOYHO
3aTAHYTbIl, HE3aBUCUMO OT TOro, NOAKNKYeH Kabenb Unu Her.

+ [lpoBoga B pacnpegenuTensHon Kopobke AOMmKHbI BbITh Kak
MOXHO KOpoue.

5.4 Kabenb ons nogKnw4YeHUs LWUHbI CBA3U

5.4.1 HoBble ycTaHOBKM

[nsa NnogknoYeHns WKHbI UCNONb3YNTE TPEXKUIMbHbLIA kKabenb ¢

nonepeyvHbIM cedeHmeM nposoga 0,2 MMm2 - 1,5 MM2,

+ Ecnu Hacoc nogkntoyaeTcs K yCTPOWCTBY, UMEIOLLEMY Takon
e KabenbHbI 3aXUM, 3KpaHUPYHOLLYI ONneTky Heobxoanmo
NOAKMIOYNTL K 3TOMY KabenbHOMY 3aXXnMmy.

* Ecnu ycTpoiicTBO HE MMEET Takoro 3axkuma, aKpaHUpYyoLLyo
ONIeTKy OCTaBMSIOT C 3TON CTOPOHbI HENOACOEAUHEHHOM, KakK
nokasaHo Ha puc. 12.

3 ¢

TMO02 8841 0904

Puc. 12 lNpucoegnHeHne 3-KUNbHOTO 3KPaHMPOBAHHOIO
kabens

5.4.2 3ameHa paHee yCTaHOBINEHHOro Hacoca

+ Ecnu B cyliecTBytoLLeln yCTaHOBKE NMPUMEHSNCA
3KPaHMPOBAHHbIN 2-XUINbHbI Kabenb, ero HeobxoanMo
npucoeauHsATb, Kak nokasaHo Ha puc. 13.

TMO02 8842 0904

Puc. 13 lNpucoegmHeHne 2-XMnbHOrO 3KpaHMPOBAHHOTO
Kabens

+ Ecnu B cywecTBytoLen ycTaHOBKE NMPUMEHSANCS
3KpaHMPOBaHHbIN 3-XWUNbHbIN Kabenb, creaynTe yka3aHusM B
pasgene 5.4.1 Hosebie ycmaHo8KuU.

6. Cnocobbl perynupoBaHua

YcTtaHoBKa napameTpoB v ynpasneHune E-Hacocamu Grundfos
BbIMOSIHAETCS B COOTBETCTBUU C pEXMMaMM IKCMyaTaumm u
ynpaBneHus.

6.1 O630p pexmmMoB

Pexumb HopmarbHbii  — OctaHoB — MuH. — Make.
paboThbl

CnocoGul Heperynupyembiit —  Perynupyembiii
perynuposanmsa oV MPY S

MocTosiHHOE
nasnetne’

MNocTosiHHas
XapakTepucTuka

1) Ins paHHOrO pexuma ynpaeneHnsi HaCOC OCHALLEH AaTYUKOM
AaBrneHus. Hacoc MoxeT GblTb Takke OCHaLLEH AaTYMKOM
TemnepaTtypbl. B aTOM criyyae B pexume perynnposaHmsi
GyneT perynupoBaTthbCsl NOCTosiHHAs Temneparypa.

6.2 PaGouni pexum

Ecnun ycTaHoBNeH HopmManbHbIi pabounii pexmnm, MOXHO
BbICTaBUTb PerynmpyemMblii Unu Heperynupyemblii pexum
ynpasnenus. Cm. pasgen 6.3 Pexum ynpasneHus.

[pyrue pexumbl paboTbl KOTOpbIE MOXHO BbliGpaTk, - OcTaHoB,
MuH. nnn Makc.

» OcTaHOB:HacoOC OCTaHOBIEH
* MwH.: Hacoc pa60TaeT C MUHUMAarbHOW YacTOTOW BpaLLeHus

* Makc.: Hacoc pa60TaeT C MaKcuMmarbHOW YacTOTON BpaLLeHus.

Ha puc. 14 npuBeaeHo cxemaTnyeckoe nsobpaxeHue
MakcumanbHOW U MUHMMarbHOWM XapakTepucTuk Hacoca.

H
Makc.
o)
(2]
(2]
o
MuH. 5
n
w
X N 8
g
Q =

Puc. 14 MuvHuManbHas n makcumarnbHasi XapakTepucTuku

Makc. xapaKTepUCTHKY, MOXHO UCMONb30BaTh, HAaNPUMep, Ans
BEHTUNUPOBAHMWS BO BPEMSI MOHTaxa.

Pexunm akcnnyartaumn B COOTBETCTBUM C MUHUMATbHOW
XapaKTepucTUKoW cneayeT BelbupaTh B cryyae, ecnu
HeobxoAvMa MVHUManbHas nogava.

B cnyyae oTkNtoYeHNs aNEKTPONUTaHNst Hacoca HaCTPOMKMN
pexuma paboTbl 6yayT COXpaHeHsbl.

MyneT anctaHumoHHoro ynpasneHus R100 npegocTtasnsaet
[OMNOMHUTENbHbIE BO3MOXHOCTU HACTPOWKM M MHAMKAL MW
coctosiHusa. Cm. pasgen 9. YemaHoeka napamempog ¢ NoMouw,bto
nynbma R100.

Pycckun (RU)
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6.3 Pexxum ynpaBneHus

6.3.1 Hacocbl 6e3 ycTaHOBIIEHHOro Ha 3aBofe AaTtyuka

Ha 3aBoge-u3rotoBuTene Hacochl NpeABapuTENbHO HACTPOEHbI
Ha Heperynupyemblil pexXum yrnpaBrneHus.

[Mpw HeperynupyeMoMm pexvme ynpaBneHus Hacoc pabotaeT B
COOTBETCTBUM C BBEAEHHOW MOCTOSIHHOW XapaKTepPUCTUKOMN,

cMm. puc. 15.

BEEEBONBRERE
EEEEEEEE Q
N\l

¥

Puc. 15 Hacoc B Heperynupyemom pexvnmve
(nocTosiHHas xapakTepucTtuka)

6.3.2 Hacocbl ¢ gaT4MKOM AaBreHusa

Hacoc mMoxeT 6bITb HACTPOEH Ha OAMH U3 ABYX OCHOBHbIX
PEXMMOB PErynnMpoBaHus: perynupyemblii 1 Heperynmpyemblii,
cMm. puc. 16.

B perynupyemMom pexume akcnnyaTaunm Hacoc aBToMaTU4eCKu
noacTpavBaeT CBOK NPOU3BOAUTENLHOCTL (T.e. AaBMNEHUE Ha
BbIXOJE M3 Hacoca) B COOTBETCTBUU C BblOpaHHbIM 3afaHHbIM
3Ha4YeHneMm perynmpyemMoro napametpa.

Mpwn HeperynvpyeMoMm pexrmMe ynpaBneHus Hacoc pabotaeT B
COOTBETCTBUMN C BBEAEHHOW NMOCTOSIHHON XapaKTepPUCTUKON.

Perynupyembii Heperynupyemsbin

H H

Hsetf

/

N ‘e

Q Q

Puc. 16 Hacoc B perynupyemom (NocTositHHOe AaBrieHve) un
HeperynupyemomMm (MOCTOSIHHasA XxapakTepuctuka)
pexume

7. YcTaHOBKaA nNapameTpoB Hacoca

7.1 3aBoAackasa HacTpoMrka

Hacochl 6e3 yCTaHOBJ/IeHHOro Ha 3aBoje gaT4yuka

Ha 3aBoge-n3rotoButene Hacochl npeaBapuUTENIbHO HACTPOEHbI
Ha Heperynupyemblil peXXum ynpaBreHus.

YctaHoBneHHoe 3HayeHue cootBeTcTByeT 100 % MakcumanbHowm
NPOW3BOANTENBHOCTU HAacoca (CM. TEXHUYECKUIA NacnopT
Hacoca).

Hacochbl ¢ gaTuMkom gaBneHus

Ha 3aBoge-n3roToBuTENE HACOChI NpeaBapuTENlbHO HACTPOEHbI
Ha perynupyemeblii pexvum ynpaBneHust.

YcTaHoBneHHOe 3HaveHne cooTBeTcTByeT 50 % AnanasoHa
n3MepeHns aaTtumka (CM. nacnopTHyt Tabnuyky Ha gatyvke).
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TMOO 7746 1304

= TMOO 7668 0404

8. YcTaHOBKa napameTpoB C MOMOLLbIO NaHenum
ynpaBrneHus

MaHenb ynpaBneHus Hacoca, cM. puc. 17, UMeeT creaytouime

KHOTMKM 1 CBETOBbIE WHAMKATOPSI:

+ Kuonku ® n @ ansa sBoga ycTaBok.

« CBeTOoBbl€e MONs XENTOro LBeTa AN MHaMKauum
YCTaAHOBIEHHOIO 3HaYeHMs.

+ CaeToBble MHAMKATOPLI 3enéHoro (pabovas nHamkaums) n
KpacHoro (aBapuiHas uHavkaums) useta.

o — KHonku

CseTOBbIE S— @/
nHauKauum o

CseToBble
NHOUKaTOPbI

TMO2 8513 0304

Puc. 17 MaHenb ynpaBneHunss Hacocamu ¢ TpéxdasHbiMu
anekTtpogsuratensamu, 1,1 - 22 kBT
8.1 YcTtaHOBKa pabouero pexunma

B03MOXHble HAacCTpOWKu:
* HopmanbHbIn

* OctaHoB
e MuH.
*  Makc.

Myck/ocTaHOB Hacoca

3anyctuTe Hacoc, yaepxueas kHornky @, noka He otobpasuTcs
TpebyemMasn ycTtaBka. ATO HOpMarbHbIA pexum paboTbl.
OcTaHoBUTE HacoC, yaepXnBas KHOMKy &, noka He noracHyT Bce
CBEeTOBble Mons, U ByaeT Muratb TONMbKO 3€NEHbIV CBETOBON
MHOMKaTOP.

HacTtpoiika pexuma akcnnyaTtauMm B COOTBETCTBUMU C
MWHUMarNbHOMN XapaKTepUCTUKON

Haxumaiite Ha @, 4TOBbI NEPENTU K MUH. XapakTepuUcTuKe
Hacoca (MuraeT HUxXHee cBeToBoe none). Kak Toneko 3aroputcst
HWXHee CBETOBOe MNore, HaXMUTe 1 yaepxunsante & B TeyeHne
3 cekyHA, noka norne He Ha4YHeT MuraTb.

YUToObl BEPHYTBCSI B HEPEryNnuMpyeMblii UMW perynmpyemMblin pexmm
akcnnyartauum, HaxumainTte @, noka He oTo6pasuTtca Tpebyemas
ycTaBKa.

o[

TMOO 7346 1304

Q
Puc. 18 Skcnnyartauusa npu MUHUMAanbHOM XxapakTepucTuke



HacTtpoiika pexuma akcnnyarauum B COOTBETCTBUU C
MaKCcuUMaribHOW XapaKTepucTUKoOn

Haxkumalrite Ha @, 4To6bl NEPEnTH K MaKC. XapakTepucTuke
Hacoca (MuraeTt BepxHee cBeToBOe none). Kak Tonbko 3aropmTcst
BepxHee CBETOBOE nore, yaepxusante ® B TeyeHne 3 cekyHa,
4TOGbI 3TO MOMe Ha4yano MuraTb.

YT106bl BEpPHYTLCHA B HEPETYNNPYEMbIV UNN PETYNNPYEMbINA PEXUM
aKcnnyaTtauun, HaxumarTte @, noka He oTobpasuTcs Tpebyemas
ycTaBka.

H /E_J_Ll_;ﬁ(_

TMO0O0 7345 1304

Q

Puc. 19 OkcnnyaTaums npu makcvManbHON XapakTepucTuke

8.2 HacTtpoiika yctaBok

HacTpoiTe ycTasky Haxatuem kHonkn @ nnn @.

[Mons nHouKauMn Ha NaHenu ynpaerneHus NokasbiBaloT 3agaHHble
yctaBku. Cm. npumepsl B pasaenax 8.2.1 Hacoc 8 peaynupyemom
pexume yrpasneHus (peaynuposka dasneHusi) n 8.2.2 Hacoc e
HepeaynupyeMoM pexume yrnpasieHus.

8.2.1 Hacoc B perynupyemMom pexume ynpaBneHus
(perynupoBka gaBneHus)

Mpumep
Ha puc. 20 nokasaHo, 4To ropaT nons 5 n 6, Ha KOTOPbIX yKasaHa

Tpebyemas yctaBka 3 6ap. [lnanasoH yctaBok coBnagaer c
OnanasoHoM gaTyuvka (CM. MacnopTHy Tabnmyky Ha gaTuuke).

[Gap]
6_ [— D ——
* _ EX —
o ———
@ - T e—
3_ | (=1 ] }I I_ g
=1 e >
o
@ - B — el
<
£ = ',:
+ Ee= I3
=
(o= == £ = =
Puc. 20 YcTtaHoBneHHoe 3HavyeHue 3agaHo paBHbIM 3 6ap,
perynupoBka gaBneHus
8.2.2 Hacoc B HeperynupyemMom pexume ynpaBreHUs
Mpumep
B Heperynupyemom pexume ynpaBrneHusi NpON3BoaUTENbHOCTb
Hacoca 3ajaeTcs B AnanasoHe Mexay MUHUMansHON u
MaKcuManbHON xapakTepuctukon. Cm. puc. 21.
H
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Puc. 21 HacTtpoika npon3BoanTenbLHOCTN Hacoca B
Heperynupyemom pexume

9. YcTaHOBKa NnapaMeTpoOB C MOMOLLbIO NyJbTa
R100

MynsT R100 komnanun Grundfos npumeHsaeTcs ans
6ecnpoBOAHON CBA3N C HACOCOM.

TMO02 0936 0501

Puc. 22 Cssasb nynsta R100 ¢ Hacocom ocyLiecTBnsieTcs
NocpeAcTBOM MHPPaAKPACHOIO M3NyyYeHns

Bo Bpems cBasu nynst R100 gormkeH 6bITe HanpaBrneH Ha NaHenb
ynpasnenus. Korga nynst R100 B3avMmogencTByeT ¢ Hacocom,
KpacHbIi CBETOBOW MHAMKATOP YacTo muraet. fepxuTe nynst
R100 HanpaBneHHbIM Ha NaHenb ynpaBneHns, Noka KpacHbln
CBETOAMO[ He nepecTaHeT muratb.

MAaYy R100 obecneunBaeT BO3MOXHOCTb HACTPOMKN U UHOUKALUN
COCTOsIHMSA Hacoca.

MHaukaums gucnnesi COCTOUT U3 YETbIpeX napasnnenbHbiX MEeH
(cm. puc. 23):

0. OBLWME OAHHBIE (cM. pykoBoACTBO Mo aKcnnyaTaumu nynsta
R100)

1. SKCIMNYATALNA
2. COCTOAHME
3. YCTAHOBKA

Homepa Ha oTAenbHbIX AUanoroBbiX OKHax MeHto (puc. 23)
yKa3blBaloT Ha pasfernbl, B KOTOPbIX OMUCbIBAETCS M300paxeHHas

DYHKUMSA.
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0. OBLWWME DAHHBIE 1. QKCMNYATAUUA 2. COCTOAHUE 3. YCTAHOBKA
| 9.1.1 \ 9.2.1 | 9.3.1 \ 9.3.7 4)
EBerH K Hau WoTaH, aHaYeHWET]0 Fexm Uusroeol BHoa 3

9.2.2 |

WARAENSEHHA

FPexam pasaTe

ﬂ
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DaK T, 3HAHEHHE
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Coure weTaH
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9.2.4 | )
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P-umMAa ooTaHoER

3.9 | )

Brizoe woTaH Uhzno osaraToE
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1200 mirn?

9.2.5 | 0.

Fene curA
AHTHE. B TEM.

3.4-1

9.

MeeasneH. pacHoa
1
=

3.10 |

Bt mauwH.

Coxe AaHHEIE cooT
=
O

MoTe. mowH.

9.2.6 | 9.

CurH.rens 1
AKTHE.E TEHEHME

3.4-2

9.

JaTume

3.11 | )

Hacos pasoTe

H

Brlze AaHHEIE cocT

= H

9.2.7 | @) o

CurH.pens £
AKTHE.E TEHEHME

Meeavne.

3.5 \

OcHoeHoRlPeaske

He akTiEH

3.12 |

FameHx CMAZHKM NoAWMA

[ oo H

SameHA NOALHMH.,

FHankM Hacooa

- LH]
BHTHEH
=

H

Fagaota

[LET-30 100 |

(1) DaHHOe OKHO NoABNSETCA TOMbKO AfS HACOCOB C TPEXMasHbIMU
anektpoasuratensamu, 1,1 - 22 kBT.

(2) faHHOE OKHO MOSABNAETCH TOMNBbKO AN HACOCOB C TPEXda3HbIMU
anekTpoasuratenamu, 11-22 kBT.

(3) daHHOe OKHO MosABMASETCA TOMbKO Af1S1 HACOCOB C TPEXdas3HbIMU
anektpoasuratenamu 1,1 - 7,5 kBT.

(4) OkHO nosiBRSIETCHA TOMbLKO MPU HaNMYUM yCOBEPLUEHCTBOBAHHOIO MOAYNS
BBOAa-BbIBOAA.

Puc. 23 O630p mMeH0
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OO6GLwue cBegeHUs 0 ANanoroBbiX OKHax

B 3aBUCUMOCTY OT BbINOMHSEMbIX PYHKLMIA NOSBNAETCA OQHO
OunanoroBoe OkHO Unu ABa.

OfQHO OKHO

Hacochbl 6e3 npegBapuTensHO YCTaHOBNEHHOTO Ha 3aBoae
AaTtyvka v ¢ AaT4YMKOM BbIMOSHSIOT OQUHAKOBYH (DyHKLMIO.
[Ba okHa

Hacochbl 6e3 YCTaHOBJIEHHOIO Ha 3aBoAe AaT4yuKa AaBneHnsa nnum
C AaT4YMKOM BbINOJTHAKT pa3sinyHble (byHKLI,VIVI n MmerT
pasnuyHble 3aBoACKue HaCTpOIZKVI.

9.1 Mento "SKCMINYATALUUA"
B naHHOM MeHIo nepBoe A1anoroBoe OkHO criedyiollee:

9.1.1 YcTaHOBNEeHHOe 3Ha4YeHue

C paTyvMKkoMm JaBrieHus
(perynupyembliii pexum)

Be3 patumnka
(Heperynupyembiii pexum)

WeTaH, aHAHeHHE]N
LH

WoTaH. sHaHEHKER [

| 3agannas ycraska | 3apanHas yctaBka

I daktnyeckas ycraeka I ®aktuueckas ycraska
Fi dakTnyeckoe sHaveHue Fi dakTuyeckoe 3HadeHue

3apaHue yctaBku B %. 3apaHne Tpebyemoro

AaBlieHuna B Gapax.

B Heperynupyemom pexume ynpaBrneHust yctaBka goJkHa ObiTb
3agaHa B % OT MakCMMarnbHOW NPOU3BOAUNTENbHOCTH.

[nanasoH ycTaBoOK NPOU3BOAUTENBHOCTU HAXOAUTCS MEXAY MUH.
N MaKC. XapaKTepUCTUKOW.

Mpu perynupyemMom pexunmMe akcrnyaTauumn ananasoH yCTaHOBOK
COBMafaeT C U3MepuUTErNbHbIM AMana3oHOM AaTyuKa.

Ecnu Hacoc nogkntoyeH kK BHELLHEMY CUrHarny ycTaBKu, 3Ha4YeHne
B 9TOM 3KpaHe byaeT MakcumarnbHbIM 3HAa4YEeHNEM BHELUHErO
curHana yctasku. Cm. pasgen 13. BHewHul cueHan 3adaHus
yCcmasok.

YcTaBKa U BHELWHUW CUrHan

Ecnu Hacoc ynpasnsietca BHewHUMU curHanamm ("OctaHoB",
"MuHumansHasa xapaktepuctuka" unm "MakcumanbHas
XapakTtepucTtuka"), To 3agaTtb ycTaBKy Henb3s. Ha nynste R100
nosiBUTCA NpegynpexaexHve: BHewHee ynpasneHune!

[MpoBepbTe, BLIMOMHAETCSA N OCTAHOB Hacoca Yepes KneMmbl 2-3
(pa3oMkHyTast Lenb) UM HAaCcoOC YCTaHOBMEH Ha MUH. MU Makc.
yepes knemmbl 1-3 (3amMKHyTas Lenb).

Cwm. pasgen 11. [Mpuopumem Hacmpoexk.

YcTaBKa 1 CBA3b Yepes WUHY

YcTaBKy Takke Henb3s 3a4aTh, €Cru ynpaslieHne HacocoMm
OCYLLeCTBNAETCHA OT BHELUHEN CUCTEMbI YyNPaBNeHns Yepes LUNHY
cBA3n. Ha nynete R100 nosButcs npeaynpexaeHune:
YnpasneHue yepes LWnNHy!

YT06bI OTKIMIOYNTL CBSA3b Yepe3 LUKHY, OTCOEANHUTE KOHTaKT
LUMHBI.

Cwm. pasgen 11. lpuopumem Hacmpoex.

9.1.2 Pabouunit pexum

FPexum pasoTel

3apaiite oguH U3 criedyloLWwmX PexMMoB paboThl:
* HopmanbHbliii (pabounin)

* OcrtaHoB
e MuH.
*  Makc.

Pexunmbl paboTbl MOXHO 3aaaBaTb 6e3 M3MeHeHUs1 HaCTPOKK
yCTaBOK.

9.1.3 UHaMKaumAa HencnpaBHocTeN

B E-Hacocax nHavkaumsa HencnpaBHOCTEN MOXeET ObiTb ABYX
TUMOB: aBapWHbIN CUTHAM UNu npeaynpexaexHue.

Mpwn HencnpasHocTn Ha nyneTe R100 BkNtovaeTca curHan
HEenCnpaBHOCTM N HACOC MePexXoauT B APYron PexuM, Kak
npaBuno, B pexum octaHoBa. OlHaKO B HEKOTOPbIX CryYasXx,
Korga npu HeMCNpaBHOCTY NOSIBNSIETCS aBapUHbIA curHan,
Hacoc byaeT npogomkatb paborTy.

Mpu HencnpasHocTu "lMpeaynpexaexne” Ha nynste R100
BKMOYaETCA npeaynpeauTenbHas MHAUKaLMs, HO Hacoc He
MeHSsIeT pexunm paboTbl UNu pexnm yrnpasneHus.

MHugukaums "MpeagynpexaeHne" npuMmeHnma TornbKo

YkasaHue | A5 HACOCOB, OCHALLEHHbIX TPéXMasHbIMU

aneKkTpoasuratensamu.

Mpu nogaye aBapuHOro curHana ero npuyvHa BbIBOAUTCS Ha
aucnnen.

Bo3mMoXxHble NpUYnHbI:

» OTcyTCTBYET CUrHaNM HeEMCNpPaBHOCTH

+ [lpeBbllleHne TemnepaTtypbl anekTpoasuratens
+ [loHMXeHHOe HanpshkeHne

* AccumeTpus HanpsbkeHus cetu (11-22 kBT)

+ [lepeHanpsixeHve

*  Cnuwkom MHOro nepesanyckos;

* [leperpyska

* HepocTaTo4Has Harpyska (TOfbKO Af15 HAaCOCOB C
TpéxdpasHbIMU aNeKTpoABUraTensamm)

+ CwurHan patyvka BHe guanas3oHa CUrHanos

« CwurHan ycTaBKku BHe AvanasoHa

* BHelwHsa HencnpaBHOCTb

* OcHoBHoW/pe3epB., ownbka cBa3n

»  CyxoW xop (Tonbko ANA HACOCOB C TPEXdasHbIMM
aneKkTpoaBUraTensammn)

» [pyras HeMcnpaBHOCTb.

Ecnu Hacoc ycTaHOBNEH Ha pyyYHOW nepesanyck, B 3TOM

AVanoroBoM OKHe MeH BO3MOXeH cbpoc curHana

HencnpaBHOCTU, HO TONIbKO B TOM CIly4yae, eCnin HeMCnpaBHOCTb

yXe ycTpaHeHa.
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MpeaynpexaeHue (TONbKO ANsi HACOCOB € TpéxdasHbIMKU
anekTpoaBUratensiMmu)

[Meeavneexa

HHAKME AL KK

ApeeAlne

B cnyyae nosiBneHus npegynpexaaroLwero curHana, B 4aHHOM
OkHe ByfeT ykasaHa npuymHa.

Bo3MOXHblE NMPUYMHBI:

« OrTcyTcTBYeT NpeaynpeavTenbHas HAMKaunus

+ CwurHan gartyvka BHe AuanasoHa curHanos

* HeobxogMMocCTb 3aMeHbl CMa3ku NOALLMIMHUKOB
anekTpoaBuratens, cMm. pasgen 719.2 3ameHa cmasku
nodwunHukos dgueamersi

* HeobxoonmocTb 3amMeHbl NOALIMMHUKOB 3MeKTpoaBuUraTens,
cM. pasgen 19.3 3ameHa nodwurnHuUko8 anekmpodguzamens

* HeobxoanmocTb 3amMeHbl BapucTopa, cM. pasgen 719.4 3ameHa
egapucmopa (mosbko 11-22 kBm).

MpepynpeouTensHas UHAUKALNS aBTOMATUYECKN UCHESHET, Kak

TONMbKO HEMCMpPaBHOCTb OyAeT ycTpaHeHa.

9.1.4 XypHan perncrpaumm HemcnpaBHocTen

[ns HencnpaBHOCTEN 060MX TUMOB - aBapuUn 1 NpPeaynpexXaeHns
- B nynete R100 nmeetcs yHKUMA XXypHana perncrpaumm
HeucnpaBHOCTEN.

XXypHan perucTpauuu aBapunHbIX CUrHanoB

B cny4ae Bo3HMKHOBEHMSA HencnpaBHocTen "ABapua” B XypHane
aBapui otobpasaTcsa NATb NOCNEAHUX aBapUHbIX CUTHAMNoB.
B "KypHane aBapwuii 1" 6ynet nokasaHa nocnegHss
HeucnpaBHOCTb, B ")KypHane aBapuii 2" - npegnocneaHsas, u 1.4.
B npumepe Bbilwe oTobpaxeHa cnegyowas nHpopmaums:
* aBapwuiiHoe npeaynpexaeHue "MoHwkeHHoe HanpskeHne";
* KOp HeucnpaBHoCTY; (73)
* BpeMs B MMHYTax, B Te4eHMe KOTOPOro HacoC MOAKITIOYEH K
3NEKTPONUTaHMIO NOCNEe BO3HUKHOBEHMS HEUCNPABHOCTM -
8 MUH.
XypHan npegynpexaeHun (Tonbko Ans TpéxdasHbIX
anekTpoAaBuratenemn)

B cnyyae Bo3HWKHOBeHMA HencnpaBHocTen "lMpenynpexaexHme” B
XypHane npegynpexaeHuin nosaBaTCcSa NATb NOCNeaHMX
npeaynpeauTenbHbIX MHAMKauun. B ")XKypHane npegynpexaeHni
1" 6yoeT nokasaHa nocrnegHsas HevcnpaBHOCTb, B "XXypHane
npegynpexgexHun 2" - npegnocnegHas v T.4.

B npumepe Bbilwe oTobpaxeHa cnegytowiasi MHopmauus:

*  MHAMKaumsa npegynpexgeHus "HeobxogMMocTb 3amMeHbl
CMa3sKku NOALUMNHMKOB anekTpoasuratens”;

* KoA HeucnpaBHoCTY; (240)

* BpeMs B MUHYTax, B TE4EHME KOTOPOro HACOC MOAKIOYEH K
3MNEeKTPONUTaHMIO NOCNne BO3HUKHOBEHMS HEUCTNPABHOCTM -
30 MUH.
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9.2 MeHto "COCTOAHUE"

OkpaHbl, NOSABMSIOLLNECS B 3TOM MEHI0, NPefHa3Ha4YeHbl TONbKO
Ons otobpaxeHus TekyLuen nHpopmauun. 3gecb HEBO3MOXHO
M3MEHWTb UK 3afaTb 3Ha4YeHUe.

OTobpaxkaemble 3Ha4YeHUS NPEeACTaBnAT coObON 3HaYEHNUs,
KOTOpbIE UCMOMb30BanuCcb BO BPEMS NOCMNEOHEr0 pexrmMa CBa3u C
Hacocom npwv nomolum nynsta R100. Ecnu Heo6xoammo 06HOBUTH
3HavyeHune coCcTosiHuSA, HanpaBbTe nynsT R100 Ha Hacoc m
HaxxmuTe kHomnky "OK". Ecnu kakon-nmbo napameTtp (Hanpumep,
yacToTa BpalleHusl) AOMKEH CYUTBLIBATLCS HEMPEPbIBHO, TO
knasuwy "OK" Heob6xoanMMo yaepxuaTb B HAXXaTOM MOMOXEHUN
B TOT Nepuof BPeMeHW, Korga AOMKEH KOHTPONMpoBaTbCs
COOTBETCTBYOLLMI NapameTp.

Honyck oTobpaxaembix 3HaYEHUIN yKa3biBAaeTCs Mo KaxablM
OManoroBbiM OKHOM. [lonycTUMOE OTKINOHEHWe yKasblBaeTcs Ans
cnpaBky B NPOLEHTaX OT MakcUmarbHOro 3HauyeHusi napametpa.

9.2.1 dakTMyecKasa ycTaBKa

Be3 gatuuka
(Heperynupyembii pexunm)

C paTyvMKoM paBrieHus
(perynupyembiin pexum)

'I'S.KTHH.E,'GTEI.H.SHS.H. 'I'S.HTH'-LL-'CT-EI.H.EH-EI."-L

BHew. woTaH. aHaN.
100

Donyck: £ 2 %. Donyck: £ 2 %.

B naHHOM gmanoroBoM okHe oTobpaxaeTcs akTuyeckas u
BHELUHAS YCTaBKa, BblpaXeHHast B % OT AuanasoHa, HaunHas ¢
MWHUManbHOrO 3Ha4YeHus ¥ 3aKkaH4yMBas 3afaHHON YCTaBKOMW.
Cwm. pasgen 13. BHewHul cuzHan 3adaHusi ycmasokx.

9.2.2 Pabouun pexum

[laHHbIN 9KkpaH oToGpaxkaeT TeKyLMin pexum paboThbl
("HopmanbHbin", "OctaHoB", "MuH." unu "Makc.").
[ononHnMTenbHO yka3aHo, rae aToT pexum BbibpaH ("R100",
"Hacoc", "lUnHa", "BHewHun" unu "®-uns octaHosa").
[ononHuTtenbHyto MHopmauumio o pyHKunm octaHosa ("P-uns

octaHoBa"), cM. pasgen 9.3.8 ®yHkyuss ocmaHosa.

9.2.3 daKTU4Yeckoe 3Ha4YeHue

Be3 gatuuka
(Heperynupyembii pexunm)

C paTyuMKoM paBreHus
(perynupyembiin pexum)

ParTiH sHaAHEHME ParTi aHaHeHME

B naHHOM OkHe 0T06pa)KaeTc;| 0EencTBUTENbHOE 3HaYeHne
NOAKITIOYEeHHOro gat4yumka.

Ecnun k HaCOCy He NOAKIKYeHbl HUKakne OaTtymku, B OKHe

noasndaeTca nHaonkKauna .

9.2.4 YacTtoTa BpalweHus

Uvzno oforoToe

Honyck: £5 %
B naHHOM guranoroBom okHe oTobpaxaeTcs pakTuyeckoe
3HaYyeHve YacToTbl BpalleHusl Hacoca.



9.2.5 BxogHas MOLWHOCTL U NoTpebrisieMas MOLWHOCTb

Oonyck: + 10 %

B paHHOM gmanoroBom okHe oTobpaxaeTcsi hakTuyeckoe
3HayeHune noTpebnsemMon HacCoCOM MOLLHOCTM OT 3NEeKTPOCETU.
[MoTpebnsiemasi Hacocom MOLHOCTbL oToBpaxaetcsa B BT (W) nnu
KBT (kW).

B fnaHHOM OkHe Takke MoXeT BbiTb NokasaHa notTpebnsiemas
MOLLHOCTb Hacoca. 3Ha4YeHue pacxona 31EKTPOIHEPTUN - 3TO
HaKoMMeHHoe 3Ha4YeHne, KOTOPOe paccYnTbIBAETCH C MOMEHTa
Hayana paboTbl Hacoca u He MOXeT OblTb 06HYNEHO.

9.2.6 Yacbl paboTbl

Donyck: £ 2 %
Bpemsi akcnnyatauum B 4acax sSiBNSI€TCS HAKOMIEHHbIM
3Ha4YeHMEM U He MOXET OblTb 06HYNEHO.

9.2.7 CocTosiHME CMa3Ku NOALINMHUKOB 3rieKTpoaBUraTens
(Tonbko 11-22 kBT)

DamMeHa CMAZHKM NoAWKn

SameHa NoawMnH.

B paHHOM OokHe oToGpakaeTcsi KOrIMYecTBO 3aMeH CMasku
NOALUNMHNKOB 3MeKTpoABUraTensa n Bpems, korga cnegyet
3aMEeHUTb NOALNMHUKMA.

Mpn 3ameHe cma3ku NOALIMMNHUKOB 3MeKTpoaBuraTensi
noareepanTe aTy onepauunio B MeHto "YCTAHOBKA".

Cwm. pasgen 9.3.14 [NoOmeepxdeHue noemopHoU cMa3Ku/3aMeHbl
rnodwunHukos8 0guzamernsi (monbko Ons mpéxgha3Hbix
anekmpodsueamened). [ocne NnoaTBEPXAEHUS 3aMeHbl CMa3Ku
3HaYeHne B OKHe YBENUYMTCS Ha eauHuLY.

9.2.8 Bpemsa Ao 3aMeHbl CMa3ku NOAWUNHUKOB ABUraTens
(Tonbko 11-22 kBT)

CHMeHHMTE cnasKy

noAalKn. AEWMraTenAa

B AaHHOM OKHE MOXHO YBUAETb, Koraa notpebyerca 3aMeHuTb
CMa3sKky MOALLMMHMKOB 3reKTpoaBuraTens.

KoHTponnep npoBepsieT pexum paboTbl HAcoca 1 paccyYnTbiBaeT
nepvog Mexzay 3ameHaMu cmasky noglwunnHukos. B crniyyae
N3MeHEHNs pexnma paboTbl, TaKKe MOXEeT ObiTb NnepecymTaH
MHTepBan Mexay 3aMeHou CMasku.

MoryT oTobpaxaTbcs criegyloLlmne 3HaYeHust:
* yepes 2 roga

* yepe3 1rog

* yepes 6 mecsaueB

* yepes 3 mecsiua

* yepes 1 mecsiy

* yepes 1 Hegenwo

* HemegneHHo!

9.2.9 Bpems A0 3aMeHbl NOALWMNMNHUKOB 3NeKTpoaBuUratTens
(Tonbko Ans TpéxdasHbIX 3neKTpoaBUrarenen)

Mocne Toro, kak cmaska NOALUUMHUKOB anekTpoasuratens byaet
3aMeHeHa npeanMcaHHoe U CoOXpaHeHHOe KOHTPONnepoM
KONMMYeCTBO pas, Ananorosoe okHo B obnactun 9.2.8 Bpems 0o
3amMeHbl cMa3Ku nodwunHukos dguezamerns (monsko 11-22 kBm)
6yneT 3aMeHeHO OKHOM, NMoKa3aHHbIM HUXeE.

SAMEHMTE

NoOAUMAHKHERK

[aHHOEe OKHO MoKa3bIBaEeT, Korga HeobxoaMMo 3aMeHUTb
NoALMNHUKK anekTpoasuratens. KoHTponnep npoBepsieT pexum
paboTbl HAacoca 1 paccyYUTbIBAET NEPUOL MEeXAY 3ameHamu
NMOALUNMHUNKOB.

MoryT oTobpaxaTbcs cnegytoLimne sHadeHus:
* yepes 2 roga

* yepes 1rog

* 4yepes 6 mecsaueB

* yepes 3 mecsiua

* yepes 1 mecsy,

* yepes 1 Hegento

* HemeaneHHo!

9.3 MeHio "YCTAHOBKA"

9.3.1 Pexxum ynpaBneHus

C AaTyuMKoM AaBneHus
(perynupyembiin pexum)

Be3 gatunka
(HeperynupyembIi pexum)

Fexim
UM AENEHMA

Pesxm
UM A ENEHMA

Pervnue.

Hererwnue.

Bbibepute oguH n3
crnepyoLmx pexvMoB
ynpasnexus (cMm. puc. 16):

BbibepuTte oanH us
CrnepyoLmX pexnmon
ynpasnexus (cM. puc. 16):
*  Perynupyewmbin *  Perynupyembin

* Heperynupyembin. * Heperynupyembli.

Ecnun Hacoc noakntoYeH K WuHe CBA3N, Bbl6paTb

pexum ynpaeneHus ¢ nomowbio nynsta R100

HeBO3MOXHO. CM. pasgen 714. CueHan WuHbl Ces13U.

9.3.2 PerynsaTop

B E-Hacocax umetoTcs 3aBoAcKMe HaCTPOMKM MO YMOMYaHUIo Ans
koabcpuumerTa yeunenus (Kp) n noctosiHHomn spemenn (T;).
OpaHako ecnun 3aBofckast HaCTpPOKrKa He ABNSEeTCA ONTUMarnbHOW,
KO3 PULNEHT YCUNEHUS Y MOCTOSAHHYIO BPEMEHU MOXHO
M3MEHUTb B OKHE, MOKa3aHHOM HUXe.

*  KoahduumeHT ycunerus (Kp) MOXHO 3agaTb B npegenax
Aunanasona ot 0,1 go 20.

» TlocTosiHHyto BpemeHw (T;) MOXHO 3adaTb B AnanasoHe ot 0,1
0o 3600 c. Ecnu Bbibnpaetcsa 3600 ¢, koHTponnep pabotaeT
Kak 0OblYHbI NPOMNOPLMOHarbHbIA perynaTop.

*  Kpome TOro, KOHTpONnnep MOXHO YCTAaHOBUTb B PEXUM
06paTHOro perynupoBaHusi, 03Ha4yarLWni, YTo Npu
yBENMYEHUN 3HAYEHNS YCTaBKMU YacToTa BpalleHus byager
cHmxaTbcs. B pexvme obpaTHOro perynupoBaHus
koathpuumeHT yeunenus (Ky) AOMMKeH ycTaHaBnmBaThes B
Anana3soHe ot -0,1 go -20.
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B Tabnuue nokasaHbl npeanaraeMble HaCTPOWKM KOHTponnepa:

Ko
Cucremal T
npuMeHeHune Cuctema Cuctema i
oronnenunsa') | oxnaxaenusn?
0,5 0,5

N

\

e 0.1 05
N7

E§ 707‘ Q 0,5 0,5

! 0,5 -0,5 10 + 5L,
¢!
L, [m
At 0,5 10 + 5L,
aeim|
Loy
% t 0,5 -0,5 30 + 5L,
| 0,5 0,5
Ap \,,,,3
E QM-L 3 Ly<5m: 0,5
\Z B 0,5 Liy>5m:3
Ap L1>10m:5

=N

CucTeMbl OTOMMEHUS - 3TO CUCTEMBI, B KOTOPbIX NMPU pocTe
NpPOM3BOANTENILHOCTU HAacoca yBENUUMBaETCA TeMnepaTypa
Ha JaTyumke.

n

CucTeMbl OXNaXAeHUs - 3TO CUCTEMbI, B KOTOPbIX MpU pocTe
Npoun3BOAUTENBHOCTM Hacoca CHUXKaeTCs TemMnepaTtypa Ha
nartyuke.

L4 = paccTosiHme B MeTpax [M] Mexay HacocoM U AaTYUKOM.

L, = paccTosiHme B MeTpax [M] Mexay TennoobMeHHUKOM 1
[aTYMKOM.

Mopspok HacTpoiiku MU-perynsaTopa

[na GonblunHcTBa 0bBNacTen NPUMEHeHUst 3aBoAcKas HacTpovika

napameTpoB Kp n T; obecneynBaeT onTManbHyo paboTy

Hacoca. OgHako B HEKOTOPbIX 06NacTsAX NpUMeEHeHUs

HeobxoAVMMO OTperynmpoBaTb KOHTponnep.

CpoenauTe cneaytollee:

1. YBenuubte koaphuumneHT ycunenus (Kp) Ao MOoMeHTa, Koraa
ABuratenb ctaHeT pabotaTtb HecTabunbHO.
HectabunbHocTb MOXeT BbITb 06HapyxxeHa, ecnn
n3mMepeHHble 3Ha4YeHNs HadyHyT konebaTbcs. bonee Toro,
HecTabuNbHOCTb MOXHO ONpPeAennTb Ha CryX, MOCKOMNbKY
ABuratenb Ha4yvHaeT paboTaTb HepaBHOMEPHO; 060pOThI
YBENUUNBAIOTCS U CHUXKAKOTCS.
HekoTopble cucTemMbl, HanpMmMep, TEPMOPErynATOpPbI,
SBMSIOTCA MEANEHHO pearnpyLwnmm, To eCTb nepes TeMm, Kak
ABuUratenb CTaHOBUTCS HECTAaBUINbHbLIM, MPOXOAUT HECKOMbKO
MWHYT.

2. 3apanTe koapdpuumneHT yeunenns (Ky) A0 ypOBHSA MOMOBUHDI
3HayeHus, BbI3BaBLUEW HeCTabnnbHOCTL ABUraTens.

Tak npaBWbHO yCTaHaBNMBaETCS KOIMMDULNEHT YyCUNEHUS.

3. CHwmxawnTte noctosiHHyto Bpemenu (T;) 4O MOMeEHTa, Koraa
ABuratenb ctaHeT pabotaTtb HecTabunbHO.

4. YcTaHOBWTE NOCTOSIHHYIO BpeMeHu (T;) Ha BeNU4mMHy, koTopast
B 2 pasa npeBbllIaeT 3Ha4YeHne, Npu KOTOPOM BO3HMKaET
HecTabunbHoOCTb ABuratens. Tak npaBUNbHO
yCTaHaBNMBaETCs NOCTOSAHHAA BPEMEHM.

O6wue amnupuyeckme npaBuna:

+ Ecnu koHTponnep pearupyeT CMULWKOM MeANeHHo, criegyet
ysenuuntb Kp,.

» Ecnu KoHTponnep HeycTOMYMB MU B HEM BO3HMKAOT
koneGaHus, crefyeT AeMnupoBaTh CUCTEMY NOHWKEHUEM K,
unu ysenuyexmem T;.

9.3.3 BHelwHAA ycTaBKa

EHew. veTaH. 2HAM.

Bxon ons BHelwHero curHana sagaHus YCTaBKU MOXeT ObITb
HaCTpOEeH Ha pa3Hble TUMbl CUTHAIOB.

BbiGeprTe oguH 13 cnegyrowmx TUMNOB:

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

* He aktusHoO.

Ecnu BbI6paHo "He akTMBHO", ncnonb3yeTcsl ycTaBka, 3afgaHHas

Ha nynbte Ha R100 unu Ha naHenu ynpaBneHus.

Mpu BbIGOPE OAHOTO U3 TUMOB CUrHana Tekyllas ycTaBka 3aBucuT
OT curHana, NofaHHoro Ha BXoZ Ans BHELIHEro 3agaHus yCTaBKu.
Cwm. pasgen 13. BHewHul cueHan 3adaHusi ycmaeok.



9.3.4 Pene aBapuinHOM CUrHaNu3auum

Hacocbl mowHocTbto 0,37 - 7,5 KBT OCHaLLeHbl 04HUM pene
aBapuHOM curHanusaumun. 3aBoackas HacTpoika perne:
"HencnpaBHocTb".

Hacocbl mowHocTbio 11-22 kBT nmetoT ABa pene aBapuiHown
curHanmsaumu. B cooTBETCTBUM C 3aBOACKMMU HAaCTpokaMu
pene curHanusaumm 1 yctaHoBneHo Ha "ABaputo”, a pene
curHanusaum 2 - Ha "lMpegynpexgeHne”.

B ogHOM 13 OKOH HMXe BblbepuTe, B Kakon U3 TPEX UMK LLECTH
cuTyauuii pabotbl 6yayT cpabaTbiBaTh pene curHanusauuu.

0,37 - 7,5 kBT

Fene curA

AHTHE. B Te.

» [oTOBHOCTb

* HeucnpaBHoCTb

« OkcnnyaTtauus

* Hacoc pabotaet (Tonbko Anst HACOCOB C TPéxdasHbIMU
anekTpoasuratensmu, 0,55 - 7,5 kBT)

+ TpepynpexpaeHve (TONbKO AN HACOCOB C TPEXda3HbIMU
anekTpoasuratensmu, 0,55 - 7,5 kBT).

11-22 kBT 11-22 kBT

CHrH.pene 2
AHTHE.E TEYEHME

ChrH.eene 1
AHTHE.E TEYEHME

Meeavne.

+ [oToBHOCTb * [oTOBHOCTB
ABapus ABapus
OkcnnyaTayus Okcnnyatayus
Hacoc pa6boTtaeTt Hacoc pa6otaet
MpenynpexaeHune MpenynpexaeHve

3ameHuTb CMa3Ky.

3amMeHnTb CMa3Ky.

"HeuncnpaBHocTb" 1 "ABapus" oxsaTtbiBaloT
HencnpaBHOCTU, KOTOPbIE MPUBOASAT K NOSIBMEHWIO
aBapwuHoro curHana. "lMpegynpexaeHue”
OXBaTblBaeT HEUCMPaBHOCTU, KOTOpble NPUBOAAT K

nosiBNeHunto npegynpexaeHus. "3ameHnTb cmasky”
03Ha4yaeT TonbKo OTAenbHOe cobbiTue. Paznuuus
mMexay aBapvein u npegynpexaeHvem cM. B pasgene
9.1.3 MHdukayusa HeucripasHocmed.

HononHuTenbHyo nHdopmaumio cMm. B pasgene 16. Ceemossie
UHOUKamopbl U perie cucmeMsl cugHanu3ayuu.

9.3.5 KHonKu Ha Hacoce

K HonEM Hacoca

KHonku ynpaenenns @ u @ Ha naHenu ynpasneHus MoryT 66T
yCTaHOBIEHbI B NMOMOXEHWe:

*  AKTMBHO.

* He akTuBHO.

Ecnu BbiGpaHo "He akTuBHO" (6110KMpoOBKa) KHOMKM He paboTatoT.
Ecnun ynpasnexune Hacocom ByaeT ocyLlecTBNATLCA Yepes
BHELLIHIO CUCTEMY, YCTaHOBUTE KHOMKM B COCTOsIHME "He
aKTUBHO".

9.3.6 Homep Hacoca

Homer

Hacocy moxeT 6bITb NpucBoeH HoMep oT 1 o 64. B cnyyae
NOAKITIOYEHMWS K LUMHE HOMEeP [OMKeH OblTb Ha3HaYeH Kaxaomy
Hacocy.

9.3.7 UndpoBble Bxoabl

Up4roEoi eRoa

Lindposbie Bxoabl Hacoca (knemma 1, puc. 5, 4 nnu 10) MoxHo

HaCTPOUTb Ha pasnuyHble PyHKUUN.

BbibepuTe ogHy 13 cnegyowmx yHKLNRA:

*  MwuH. (MUH. xapakTepucTuka)

* Makc. (Makc. xapakTepucTtumka)

* BHewHsAs HencnpaBHOCTb

* Pene pacxoga

» Cyxon xof (OT BHeLHero garymnka) (TonbKo A4Sl HacoCOoB C
TpéxdpasHbIMU 3NeKTpoaBUraTENAMH).

BbibpaHHas yHKLMSA BKIOYAETCS 3aMblkaHWEM KOHTaKTOB

mvexay knemmamm 11 9,1 m 10 unn 1 n 11. Cwm. puc. 5, 4 n 10.

Cwm. Takke pasgen 12.2 Lugpposoti 8xod.

MuH.:

Ecnu Bxoa akTUBMpPOBaH, Hacoc paboTaeT ¢ MUHUMAanNbHOM (MUH.)
XapaKkTepUCTUKOM.

Makc.:

Ecnu Bxon akTvBMpOBaH, Hacoc paboTaeT ¢ MakcuMarnbHON
(Makc.) xapakTepucTUKOMN.

BHewHss HeucnpagHoCmhb:

Ecnu Bxog akTuBMpoBaH, 6yaeT 3anylueH Tanmvep.

Hacoc oTkntoyaeTca v NoABsSeTcA MHAMKaUMs curHana
HeuncnpaBHOCTM, eCNN BXOA aKkTBEH B TedeHune 6oree 5 cekyHa.
Ecnu Bxog He akTuBeH B TedeHue Gornee 5 cekyH, cocTosiHne
HEeMCrnpaBHOCTU MCYe3aeT, U HacoC MOXHo BydeT cHoBa
3anycTuTb TOSbKO BPYYHYIO C MOMOLLbIO cBpoca NHAMKaLMm
HEeMCrnpaBHOCTHU.

Pene pacxoda:

Ecnu BbibpaHa aTa dyHKUMs, Hacoc byaeT ocTaHOBMEH, Korga

pene pacxoaa 06HapyXuUT HU3KUIA pacxop.

[aHHyl0 PYHKLMIO MOXHO UCMONb30BaTh, TOMbKO €CMN Hacoc

NOAKMIOYEH K AaTUVKy AaBneHus.

Ecnun Bxoa akTuBeH B TedeHne Gonee 5 cekyHp, BKoyaeTcs

BHYTPEHHSAA yHKUMS ocTaHoBa Hacoca. CM. pasgen

9.3.8 ®yHkKyusi ocmaHosa.

Cyxoli x00 (TONbKO ANs1 HACOCOB C TpexdasHbIMM

3neKTpoABuraTensmm):

Mpwn BbIGOpPE AaHHON OYHKLUM MOXHO onpeaenntb

HeJoCTaToOMHOe AaBrneHne Ha BXOA4Ee UMK HexXBaTKy BOAbI.

[ina aToro HeobxoAMMbI AOMONHUTENbBHbIE MPUHAAMEXHOCTH,

Takue Kak:

* paTtyuk cyxoro xoga Grundfos Liqtec®

* pene [aBneHUs, yCTAHOBMNEHHOE Ha CTOPOHE BCaCbIBAHUA
Hacoca

* MomnnaBKOBOE pere, yCTAHOBMEHHOe Ha CTOPOHE BCACblBaHUS
Hacoca.

B cnyyae ob6HapyXeHnst He[OCTaTOYHOrO AaBMNEHNs Ha BXOA4e Unu

HexBaTKu BoAbl (CyXON XoA4) Hacoc ocTaHoBUTCSA. [oka 3ToT BXOA,

aKTUBUPOBAH, Hacoc nepes3anycTuTb HeMnb3s.
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9.3.8 ®dyHKUMA OcTaHOBa

D-LMA OCTAHOES

q)yHKLI,MIO OCTaHOBa MOXHO YyCTaHOBUTb Ha crneayruime 3HavdyeHna:

*  AKTUBHO.
* He akTuBHoO.

Korpa BkntoyeHa gaHHas pyHKLMS, HACOC OTKIYaeTCst Npu

O4YeHb HU3KUX 3Ha4YeHUsIx pacxoda. MNpuynHbl OTKNIOYEHNS

cneaywolLyme:

*  HeobxoouMmMocCTb u3bexarb Ype3mMepHOro HarpeBaHus
nepekaynBaemom XunakocTu;

* HeobxoaMMocCTb COKpaTUTb N3HOC yI'IJ'IOTHeHMVI Bana;

* HeobXxoOMMOCTb CHU3UTb YPOBEHb LWYMOB NpW 3Kcnnyataumn.

"

[aBneHne octaHoBa

AH

[asneHue 3anycka

Q
Puc. 24 PasHuua mexay 3HaYeHusiMy AaBrneHus nycka u
ocTtaHoBa (AH)

AH - 3aBopckas yctaHoBka Ha 10 % oT chakTnyeckoro
YCTaHOBITEHHOTO 3HAYEHMS.

AH MoxeT 6bITb 3aaaHo B guanasoHe ot 5 % ao 30 %
(haKTMYeCKOro yCTaHOBIIEHHOTO 3HAYEHUS.

Hwn3knm pacxog MoxeT 6bITb 0GHapPYxeH ABYMS pas3nnyHbIMK
cnocobamu:

1. BcTpoeHHas "dyHKuusa obHapyeHust HU3Koro pacxoga”

TMO0O0 7744 1896

paboTaeT B crnyyae, Koraa He HacTpoeH LudpoBon BXxoa ANd

pene pacxopa.
2. Pene pacxoga nogknitoyaetcs K LMdpoBOMY BXOAY.

1. ®yHKUMA 0OOHapyXeHUA HU3KOro pacxona

Hacoc 6yget perynsipHoO NpoBepsATb pacxod NyTém
KpaTKOBPEMEHHOIO CHUXXEHWS 4acTOTbl BpaLLeHus.

Ecnu paBneHne He MeHSETCS UM MEHSIETCS OYEHb
He3HauYnTenbHO, 3TO O3HAYAET HU3KUI pacxon.

YacTtoTa BpaweHnst OyaeT nosbiaTbCa A0 TEX MOp, Noka He
OyaeT [OCTUrHYTO AaBrneHue ocTaHoBa (dakTuyeckoe
yCTaHoBreHHoe 3HayeHue + 0,5 x AH), nocne yero Hacoc
ocTaHoBuTCs. Ecnu faBneHne cHWxXeHo [0 AaBneHus 3anycka
(dbakTuyeckoe yctaHoBneHHoe 3HayeHue - 0,5 x AH), 6yget
BbINOITHEH Nepe3anyck Hacoca.

[Mpu NOBTOPHOM 3anycke HaAcoChl pearnpyrT No-pasHoMmy, B
3aBMCMMOCTU OT TWMa Hacoca:

Hacocbl ¢ ogHOoda3HbIMK 3neKTpoaBUraTenaMm

Hacoc BosBpaliaetcs k paboTe B HENPEPbLIBHOM pexume npu
MOCTOSIHHOM AaBMEHWUMN U NMPOAOIKAET PErYNSiPHO NPOBEPSATH
pacxof KpaTKOBPEMEHHbIM CHUKEHWEM HacTOThl BPaLLEHWS.

Hacochbl ¢ Tpéxda3HbiMu anekTpoaBUraTensiMmm

1. Ecnwn pacxopn npeBblllaeT rpaHuLy HU3KOro pacxoga, Hacoc
BO3BpalLaeTCcs B HEMPEpPbIBHbIA PEXUM C MOCTOSHHbLIM
AaBneHnem.

2. Ecnu pacxop oCTaértcs HXe npefenbHO AoNnyCTUMOro
MUHMManbHOrO 3Ha4YeHNs, Hacoc npogomkaeT paboTaTb B

pexume nyck/octaHos. Hacoc 6yget npogoskarts paboTaTts B

pexume nycka/ocTaHoBa, NMoKa pacxod He CTaHeT Bbille
npeaensHo AONYCTYMOrO MUHUMATBLHOIO 3HAYeHus1, mocre
4ero Hacoc BEpPHETCA k paboTe B HEMPEPLIBHOM pexuMe.
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2. Pene pacxoga

Ecnun ns-3a HM3koro pacxofa UndpoBoN BXOA akTUBUPOBAH Ha
npoTsxeHnn bonee 5 cekyHa, YacToTa BpalleHus byaet
yBENUUNBATLCA A0 TEX NOP, Noka He ByaeT AOCTUrHYTO AaBneHu
ocTaHoBa (hakTuyeckoe ycTaHoBrNeHHoe 3HadyeHune + 0,5 x AH),
nocne 4Yero Hacoc octaHoButcs. Korga aasnexnve ynagér o
3Ha4eHus nycka, Hacoc nepesanyctutcs. MNpw oTcyTCTBUMM Noaay
Hacoc 6bICTPO AoCTUraeT AaBneHNs OCTaHOBa M OTKIYaeTCs.

e

n

I'Ipvl Hannynm nogayn Hacoc NPoaoJIKUT paGOTy B COOTBETCTBUU

C yCTaBKOWN.

YcnoBus 3kcnnyaTtaumm ansi (PyHKUUM ocTaHOBa

®YHKUMIO OCTaHOBA MOXHO UCMONb30BaTh, TOMbKO €Crn B
cUCTeMe YCTaHOBMEH AATYMK AaBeHus, obpaTHblii knanaH u
MeMOpaHHbI rngpobak.

O6paTHbI knanaH HeobxogMMo Bcerga
yCTaHaBnuBaTtb nepes AaT4YMKoM AaBrneHus. (CM.
puc. 25 n 26).

MembpaHHbIN HanopHbIN 6ak

[aTtunk gaBneHus

F\

( Hacoc

O6patHbI | =
KnanaH =

Puc. 25 lMonoxeHne obpaTHOro knanaHa u gatynka gaBneHu
B CMCTeMe BcacblBaHus

MembpaHHbIN HanopHbIN 6ak

Hacoc

O6paTHbIv knanaH

TMO3 8582 1907

2|

TMO3 8583 1907

Puc. 26 MonoxeHne obpaTHOro knanaHa u gartynka gaBneHuns

B CUCTEME C M3DObITOYHBIM AABMEHMEM Ha BXOAe

MemOGpaHHbIN HaNOPHbIN 6ak

[Onsa dpyHKUMM ocTaHOBa HeOOXxoaMM MeMbpaHHbIN rmgpobak
onpeaenéHHoro MMHUMarnbHoro o6véma. bak Heobxogmumo
ycTaHaBnuBaTb HENOCPEACTBEHHO Nocne Hacoca, a AaBrneHne
NOANUTKN JOMKHO cocTaBnATb 0,7 OT hakTU4ecKon ycTaBKku.

Pekomerayembit 06bem membpaHHoro rugpobaka:

. TunoBow o6beEM
HoMuHanbHbIN

pacxop Hacoca Hacoc CRE membpaHHoro
[M3/4] ruapob6aka
[nuTpbI]
0-6 1s,1,3,5 8
7-24 10, 15, 20 18
25-40 32 50
41-70 45, 64 120
71-100 90 180

Ecnu B cucteme ycraHoBneH membpaHHbIvi 6ak ¢
BbllWeyKka3aHHbIM 06beMoM, 3aBofckas yctaHoBka AH He
MeHsieTcs.

Ecnun obbem ycTaHoBneHHoro rugpobaka CnmiukoM ManeHbkui,
Hacoc byaeT yacTo 3anycKkaTbCs U OCTaHaBNUBATbCS.
VMcnpaBuTb 370 MOXHO 3a CYET yBenuyeHnst AH.



9.3.9 ®dyHKUMA NpefenbHbIX 3Ha4YeHU pacxoda Ans
cpabaTbiBaHMA OCTaHOBA (TONbKO AN HACOCOB C
Tpéxda3HbIM aneKkTpoaBUraTenem)

PyHKLMA NpeaenbHblX 3Ha4YeHU pacxoga ans

cpabaTbiBaHMS ocTaHoBa OencTByeT, TONbKO ecnu

cuctemMa He HaCcTpoeHa Ha perie pacxona.

MeeaeneH. pacHoa,

[ns Toro 4Tobbl ONpeAenuTb, NPY KaKoM 3HaYeHMN pacxoaa
cucTema [omKHa NepexoauTb U3 HenpepbiBHOrO paboyero
pexvMa npu NocTossHHOM AaBIEHUMN K PEXUMY Nycka/ocTaHoBa,
HeobxoanMo BbibpaTh OOHO U3 YETbIPEX 3HAYEHUN, TPU U3
KOTOPbIX NPEACTaBnAT cO60N NpeaBapuTernbHO 3adaHHble
npegenbHble 3HAYEHWs pacxoaa:

*  Hwusknn
* HopmanbHbIn
*  Bblcokui

* HacTtpanBaemsblii

Mo ymonyaHuio Hacoc HacTpOeH Ha 3HayeHne "HopmanbHbin",
4yTO cooTBeTcTBYT 10 % pacuyé€THoro pacxoga Hacoca.

Ecnn Heobxooumo npegenbHoe 3HayYeHre pacxoaa Huxe
HOpManbHOro unu ecnun o6bLEmM 6aka MeHbLle PeKOMEHAYEMOrO,
BblGepuTe 3HadyeHune "Huskmin".

Ecnn HeobxoanMo 3HayYeHne pacxoaa Bbllle HOPManbHOro Unu
ecnu ucnonb3yetcs 6ak 6onbluero o6véma, Boibepute 3HaYeHne
"BbICOKNIA".

3HayeHne "HactpanBaemMbln" MOXHO yBuAeTb Ha nynste R100,
O[HAKO OHO HacTpanBaEeTCs TOMbKO C MOMOLLbIO NPOrpammel

PC Tool E-products. 3HauyeHue "Hactpansaembin”
npeaHasHavyeHo Ans MHAMBUAYanbHOW HACTPOMKN U
onTUMM3aLun npouecca.

HA

AHI
S

Husknn / VQ

HopmanbHbi Bbicokun

TMO03 9060 3307

Puc. 27 Tpu npeaBapuTenbHO CKOHUIYPYPOBAHHbIX
npegenbHbIX 3Ha4YeHust pacxoga: "Huskmnin",
"HopmanbHbin" n "Bbicoknin.

9.3.10 OaTtumk

C paTyvMKoM paBrieHus
(perynupyembii pexum)

Be3 patuuka
(HeperynupyembIii pexum)

MapameTpbl gaTtynka JOMKHbI yCTaHaBNMBaTbCS TOMbKO Npu
perynmpyeMomM pexumMme akcrnnyaTaunm.
BbibepuTe ogHO 13 crnefyowmnx 3HauYeHU:
* BbIxogHOW curHan gartyunka
0-10 B
0-20 MA
4-20 mA,
*  EpuHuua namepexus gatymka:
Gap, M6ap, m, kMa, dyHT/aronm2, dyT, M3y, m3/c, nic, rannow/
MuH, °C, °F, %
* [nanasoH namepeHui gaTtymka.

9.3.11 Pexum "OcHoBHoW/pe3epBHbIN" (TONBLKO AN HAaCOCOB
¢ Tpéxda3HbIMU aneKTpoABUraTensamm)

®PyHkuMA "OCHOBHOW/pe3epBHbIN" NpUMeHMMa K ABYM
napannenbHbIM Hacocam v ynpasnsieTcs Yyepes ceTb GENIbus.

OocHoeHo Pesere

®yHKuMo "OCHOBHO/Pe3epBHbIN" MOXHO YCTaHOBUTbL Ha
criefylolmne 3HaYeHus:

*  AKTMBHO.

* He akTnBHO.

Korpa yctaHoBneHo 3HayeHne yHKunM "AKTUBHO", MponcxoanT
cnegyouiee:

+ OpHoBpeMeHHO MoXeT paboTaTb TOMbKO OAUH HacoC.

* Hacoc, HaxogsLWmics B pexvume oxugaHus (pe3epBHbii),
aBTOMaTUYECKM BKIIOYAETCS B Cry4ae HeucrnpaBHOCTH
paboTatollero (0CHOBHOro) Hacoca. osiBnseTca nHonukauus
HeMcnpaBHOCTY.

* CMeHa OCHOBHOIO 1 pe3epBHOIr0 HaCOCOB MPOUCXOANT
Kaxable 24 vaca.

BkntoueHune yHkumm "OCHOBHOW/pe3epBHLIN" BbINOMHSAETCA
cnepyowmm obpasom:
1. TMNoaknounTe OOUH U3 HACOCOB K MUTAHUIO.
Bbibepute "He aktnBHO" Ansa dyHkumnm "OcHoBHOW/
pe3epBHbIN".
Mcnonk3ys nynst R100, BbINONHUTE HEOOXOAMMbIE HACTPOWKU

B MeHt "OKCMITYATALUNA" n "YCTAHOBKA".
2. B meHto "OKCIMNTYATALINA" 3apante pabounii pexum
"OcTaHoB".
3. TNogkniounTe BTOPON HACOC K MCTOYHUKY MUTAHUS.
Mcnonk3ys nynst R100, BbINONHUTE HEOBXOAMMbIE HACTPOMKM
B MeHto "OKCIMITYATALUNA" n "YCTAHOBKA".
YcTtaHoBuTe ansa gyHkumm "OcHOBHOW/ pe3epBHbIN"
3HavyeHne"AKTUBHO".
Pa6oTatoLmin Hacoc BbIMOMHUT MOMCK APYroro Hacoca u
aBTOMaTMYeCKn yCcTaHoBUT Ans dyHkunn "OCHOBHOW/pe3epBHbIN"
3TOro Hacoca 3HaveHune "AKTuBHO". Ecnv nouck He gact
pe3ynbraToB, NOSABUTCS MHAMKALMSA HEUCNIPABHOCTMU.
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9.3.12 Pa6Gouun guanasoH

Mopsipok HacTpoWikn paboyero AvanasoHa:

*  MwH. xapakTep1cTuKa MOXET yCTaHaBNMBaTbCS B AuanasoHe
MeXay Makc. xapakTepucTukom n 12 % ot makcumanbHOn
npousBoanTeNnbHOCTU. Ha 3aBoae-u3rotoBuTene Hacoc
oTperynupoBaH Ha 24 % OT MakcMMarnbHOM
Npon3BOANTENBHOCTY.

+ Makc. xapakTeprcTmka MOXeT YyCTaHaBNMBaTbCS B AvanasoHe
Mexay MakcMmansHoW npomssoautenbHocTbio (100 %) 1 MUH.
XapaKTepUCTUKOW.

Pabouunin AonanasoH HaxoaUTCst MexXay MUH. U Makc.

XapaKTepUCTUKOW.

H)

100 %

MakcumanbHas
XapakTepucTuka

MuHumanesHas
XapaktepucTuka

12 %

TMOO 7747 1896

Puc. 28 YcTaHoBKa MUH. U MaKC. XapakTepUCTuk B % ot
MaKcuMarnbHOW NPOU3BOANTENBHOCTY

9.3.13 KoHTponb noAWMnNHUKOB 3neKkTpoaBuratens
(Tonbko AnsA TpéxdasHbIx aneKkTpoaBurarenemn)

KoHTRonE
NoAWKA. AEMraTE-NA

LH

Onsi pyHKUMM KOHTPOMS NOALUMMHUKOB 3M1EKTPOABUraTens MoOXHO
YyCTaHOBUTb crieyloLme 3Ha4YeHuns:

e AKTMBHO

* He aktusHO.

Ecnu ansa dyHKuMM ycTaHOBMNEHO 3HayeHne "AKTUBHO",
KOHTPOMMep Ha4YHeT OTcYUTLIBaTL NPOGEr NOALMUMHUKA B MUISX.
Cwm. pasgen 9.2.7 CocmosiHue cMma3sKu rnoowurnHuKko8
anekmpodsuzamerns (monbko 11-22 kBm).

CuéTunk npogomxkaeT paboTarb, Jaxe ecnv aTa
dyHKUNSA NepekntoyeHa B cocTosiHne "He akTnBHO",
HO NpeaynpexaeHne o HeobXoAMMOCTU 3aMeHbl
CMa3ku oTobpaxaTbcs He Byaer.

YkasaHue

Korga dyHKUMs BHOBb NepeBOANTCS B COCTOSIHME
"AKTUBHO", HaKoNneHHbIN Nnpober cHoBa
ncnonb3yeTcs Ana pacyérta BPEMeHW 3aMeHbl
CMasku.
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9.3.14 MoAaTBepXxAeHNe NOBTOPHOM CMa3Ku/3aMeHbl
noALWWNHUKOB ABUrartens (TonbkKo AnA TpéxdasHbIix
aneKkTpoaBurarenen)

MNaAWMAHKKK AEHMraTeNA

[Ona gaHHOW PyHKLMN MOXHO YCTaHOBUTL Creayiolme 3HavYeHus:
» 3ameHeHa cma3ska (Tonbko 11-22 kBT)

* BbinonHeHa 3ameHa

* be3 n3aMeHeHun.

Ecnu ans yHKUUN KOHTPONS NOALUMMHUKOB YCTAHOBIEHO
3HaveHune "AKTUBHO", KOHTPOMMEp AacT NpeaynpexaaroLni
curHarn, korga noALWUNHYKN nekTpoaBuraTens Heobxoanmo
NOBTOPHO cMa3aTtb uUnu 3aMeHuTb. CMm. pasgen 9.1.3 UHdukayus
HeucripasHocmedl.

Ecnu cmaska nnv nogmnHuku aBuraTensi 3aMeHeHbl,
noaTBepauTe 3Ty onepaumio B BbllleyKa3aHHOM OKHE HaXatuem
kHonku "OK".

B TeueHue HeKOTOPOro BpemMeHun nocne

NOATBEPXAEHUS 3aMeHbl CMa3ku BbIGop nosuumn

"3ameHeHa cMmaska" HEBO3MOXEH.

9.3.15 NMoaorpeB B pexume oxXupaHus
(TonbKo AnA Tpéxda3HbIX INeKTpoaBUraTenen)

MNoaorekse
PEMMME OHMAIHMA
L]

[na dyHKUMM NogorpeBa B pexmme 0XMAAHUS MOXHO
YCTaHOBUTb CreayoLIMe 3HAYEHUS:

¢ AKTMBHO.
* He akTuBHO.

Ecnu ans dyHKUuumn yctaHOBNEHO 3HavyeHue "AKTMBHO", Ha
06MOTKM anekTpoaBuUraTens nogaéTcst nepemMeHHoe HanpsikeHue.
[MogaBaemoe HanpsixeHne obecnevmT BblpaboTKy 4OCTAaTOYHOrO
KonuyecTBa Tenna Ans Toro, YTobbl B ABUraTene He
obpa3oBbIBancs KoHAeHcart.

10. HacTtpouka ¢ nomouwbto nporpammbl PC Tool
E-products.

[ina ycTaHOBKM creunanbHbIX NapameTpoB, KOTOPbIe OTNMYaTCs
OT HacTpoek, npon3BoanMbix Yepe3 R100, Heobxogmmo
npumeHeHne nporpammHoro obecneyerus Grundfos PC Tool
E-products. Mpu aToM BHOBb TpebyeTcs noMoLLb cneunanucta no
TEXHUYECKOMY OBCMYXMBAHUIO UMW MHXEHepa KOMNaHun
Grundfos. [ns nonyyYyeHust AONONHUTENbHOW HhopMaLmmn
obpalyaniTecb B permoHanbHoe NpeacTaBUTeNbCTBO KOMMaHUM
Grundfos.



11. NMpuopuTteT HacTpoek

[MpropuTeT HacTpoek 3aBUCUT OT ABYX PakTOPOB:
1. WCTOYHMK ynpaBreHus;
2. HacTpouKu.

1. UcTOYHUK ynpaBneHus

MaHenb ynpasneHuna

R100

BHelwHve curHansl
(BHELHWI cUrHan 3ajaHnsa ycTaBok, LndpoBsble
BXOAbI U T.M.).

CB#I3b C ApYroii CUCTEMON yNpaBneHns Yepes LWnHY
CBSA3N

2. HacTtpownku

+  Pabouwni pexum "OcTtaHoB"

* Pabouun pexum "MakcumanbeHbin" (Makc. xapakTepucTuka)
+ Pabouunin pexum "MuHuManbHbIn" (MUH. XapakTepucTuka)

* Hactporiika ycTtaBok

YHpaBneHMe E-Hacocom moxeT OocyLwecTBnATbCA OAHOBPEMEHHO
OT HECKOJSbKNX UCTOYHMKOB, N KaXabl N3 3TUX NCTOYHUKOB MOXET
UMETb pa3finyHble HaCTpOVIKM. I'IoeTomy HeO6XO,ClI/1MO YCTaHOBUTb
NpUopuUTET NUCTOYHUKOB ynpaBlieHNA N HAaCTpPOeK.

Ecnun aktuBnpoBaHo 60onblie ABYX HAaCTPOekK

O4HOBPEMEHHO, HacocC 6y,u,eT paboTatb B

COOTBETCTBUU C PYHKLMNEN, MMEIOLLEN BbICLLINIA
npuopuTer.

MpuopuTeT HacTpoek 6e3 KOMMYHUKaLMKN Yepes LWKUHY CBSA3U

MaHenb ynpaBneHus

12. BHewHMe cUrHanbl NPUHYAUTENTLHOIO
ynpaBrneHus

Hacoc umeeT BXofbl BHELWHNX CUTHAMOB AMS CrIeAyoLmnX
PYHKLUMIA NPUHYAUTENBHOTO YNPaBneHus:

» [lyck/ocTtaHoB Hacoca
* Uwndposas dpyHKUMS.
12.1 Bxoa nycka/octaHoBa

dyHKUMOHanbLHaA avarpamma: Bxop nycka/octaHoBa:

Myck/ocTtaHoB (knemmbl 2 n 3)

Z H HopmanbHbIn
>\ pexum
LV q 3Kcnnyarauum
|_7 H
: OcTaHoB
——Q

12.2 Uucdposon Bxon

C nomoubto nynsta R100 ans undpoBoro Bxoga MoXxHoO BbibpaTb
OLHY M3 cnegyrowmnx yHKLUNI:

*  HopManbHbIV pexuM akcnnyaTauum

*  MuvHMManbHasa xapakTepuctumka

* MakcumanbHas xapakTepucTuka

* BHewHss HencnpaBHOCTb

* Pene pacxopa

»  Cyxon xog.

dyHKUMOHanNbHasa aMarpamma: Bxoa ansa undpoBon
byHKLUMU

LncdpoBas dbyHkuus
(koHTaKTbl 1 1 9)

MpuopureTt unn R100 BHelwHMe curHansi H
1 OcTaHoB |: : HopManbHbI pexum
E akcnnyarauum
2 Makc. ——Q
3 OctaHoB H
4 Make. MuHumanbHasn
E XapakTepucTuka
5 MUH. MuH. ——Q
6 Hactpowika yctaBok HacTpolika yctaBok H
MakcumanbHas
Mpumep: Ecnn E-Hacoc HacTpoeH Ha pabouni pexum "Makc." XapaKTepucTuka
(Makc. yacToTa) yepes BHELIHUI CUrHan, Hanpumep, Yepes Q
LMdpoBon BXod, TO NaHenb ynpasnenns nnu nynst R100 moxet
HacTpouTb E-Hacoc Tonbko Ha pabouunin pexum "OctaHoB". H
MpuopuTeT HaCTPOoeK C KOMMYHMKaUuen Yyepes WNHY CBA3MU Brewnsn
puop P y P y Ss HeucnpaBHOCTb
MaHenb Q
BHewHune CBA3b yepes
MpuopuTteT ynpaBneHus unm H
CUrHanbl WKHY
R100
5g | Pene pacxopa
1 OcTtaHoB \
L - Q
2 Makc.
H
3 OcTtaHoB OcTtaHoB % Cyxoii xoa
4 Makc. L——Q
5 MwuH.
6 HacTtporika
yCcTaBokK

Mpumep: Ecnun E-Hacoc akcnnyatupyeTcs B COOTBETCTBUM C
yCcTaBkaMu, 3aflaHHbIMUN Yepes LLUMHY CBSI3U, TO C NOMOLLbIO
naHenu ynpasnexus unu nynsta R100 ans E-Hacoca MoXHO
YyCTaHOBUTb TONbKO pabouunii pexxum "OcTtaHoB" unu "Make.", a ¢
NMOMOLLIbIO BHELLHEr0 CUrHana - Tofnbko pexum "OctaHoB".
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13. BHewHu curHan 3agaHusa ycTaBoK

YctaBka MoxeT 6blTb 3a4aHa ANCTAHLMOHHO NOAKMI0YEHNEM
nepefaTymka aHanoroBbIX CUrHaNoB K BXOAY CUrHana ycTaBku
(knemma 4).

dakTnyeckas
ycTaBka

YcTaHoBNeHHoe
3HavyeHne

BHelwwHAsA ycTaBka

Puc. 29 daktuyeckas yctaBka - 3TO Npov3BegeHne

TMO3 8601 2007

(YMHOX€EHHOe 3HayeHue) yCTaBKMU U BHELLUHEW YCTaBKM

BbibepuTe hakTu4eckmit curHan ot BHELIHero nctoyHunka, 0-10 B,
0-20 MA, 4-20 MA, c nomowbio R100. Cwm. pasgen 9.3.3 BHewHsis

ycmaeka.

Ecnu ¢ nomowybto nynsta R100 BeiGpaH Heperynupyemblii pexum
ynpaBreHusi, HACOC MOXET yNpaBnATbCA NOObIM KOHTPONEPOM.

B perynupyemom pexume ynpaBneHusi yctaBka AOMKHa ObiTb
3agaHa B AnanasoHe Mexay HUXKHUM 3Ha4YeHueM avanasoHa

N3MepeHnn gatyuka u yCTaBKOVI, 3aJlaHHbIMMN Ha Hacoce nnu ¢

nomoubto nynsta R100.

®dakTuyeckas ycTaBKa

A

_______ JatuvKyaxc

YcTaBka, 3agaHHas ¢
NMOMOLLbIO NaHenu
ynpasnexusi, nynsta R100
unu nporpammbl PC Tool
E-products

dakTnyeckas
ycTaBka

Jatunky,y,

l T
0 0V
0 20 mA
4 20 mA

= BHewHwnn curHan
3ajaHnsa ycTaBoOK

Puc. 30 3aBncumocTtb mexay akTM4eckomn yCTaBKon u
BHELUHWUM CUrHanoMm 3agaHusi yCTaBku B
perynvpyemMmom pexunme

TMO02 8988 1304

Mpumep: MNpy MUHUMaNbHOM 3HAa4YeHUM aaTyvka, pasHom 0 Gap,

ycTaBke, paBHou 3 6ap, U BHELWHEM 3aJaHUn yCTaBKM PaBHOM
80 %, pakTnyeckasn yctaBka bynert cnegyroLlen:

®dakTunyeckasi _ (YCTaHOBKa - AATUYUKy,,) X

0,
ycTaBKa  %puewnee yctaHosnentoe sHadetme T AATHNKyy

=(3-0)x80% +0
= 2,4 6ap

B perynmpyemMom pexume ynpasrieHns yCTaBKy MOXHO 3adaBaTb

M3BHE B AManasoHe Mexay MUH. XapaKTepUCTUKON 1
YCTaAHOBIIEHHbIM 3Ha4YeHNeM, 3aJaHHbIM Ha Hacoce Unu ¢
nomotbto nynsta R100.

®dakTuyeckas ycTaBKa

A

_______ MaKC'XapaKTepVICTVIKa

YcTtaBka, 3agaHHas ¢
MOMOLLbIO MaHenu
ynpasneHus, nynsta R100
unu nporpammbl PC Tool
E-products

dakTnyeckas
ycTaBka

MWH.xapakrepucrura

T T
0 oV

0 20 mA
4 20 mA

= BHeWHnn curHan
3apaHnsa ycTaBokK

Puc. 31 3aBucumoctb mexay akTuyeckon yctaBkom 1
BHELUHWUM CUrHanom 3agaHusi yCTaBku B
Heperynupyemom pexume

22

TMO02 8988 1304

14. CurHan WuHbI CBA3U

Hacoc o6opynoBaH nocnegoBaTtenbHbIM MHTepdencom RS-485.
[ns cBA3M UCMONb3yeTCs NPOTOKON 06MeHa AaHHbIMY A5 WWHbI
cBa3u Grundfos (GENIbus), 4To no3BonsieT nogkntoyatb cucteMy
avcneTyepusanum MHxXeHepHoro obopyaoBaHUs 3nanns unm
APYryH0 BHELLHIOW CUCTEMY YNpaBrieHus.

C nomolLLbio CUrHana LWWHbI CBA3M MOXHO OCYLLECTBSATh
ONCTaHUMOHHOE perynupoBaHne Takux aKkcniyaTalMoHHbIX
napameTpoB Hacoca, Kak ycTaBKa, pabouunin pexum v T.n.
OpOHOBPEMEHHO Yepes LUNHY CBA3W OT Hacoca MOXeT
nepegaBaTbCs MHOPMALUS O COCTOSHUM BaXKHENLLNX
napameTpoB, HanpuMmep, dakTnyeckoe 3Ha4YeHNe nNapamMmeTpoB
ynpaBrneHus, notpebnsemMas MOLWHOCTb, CUrHanbI
HeWncrnpaBHOCTU U T. A.

3a nogpobHon nHopmaLmen obpallanTeck B KOMNaHUIO
Grundfos.

I'Ipm MCnosnb3oBaHUM CcUrHana WunHbl CBA3N

COKpallaeTca KONMM4ecTBO HACTpPOeEK, OOCTYMHbIX

yepes nynsT R100.

15. Opyrue ctaHgapThbl WWUH
Grundfos npeanaraet pasnuyHble peLleHns ANs WNHbI CBA3K C
opraHu3aumen CBA3W No Apyrum ctaHgapTam.

3a nogpobHon nHdopmaumen obpaliaitecb B KOMNaHUIO
Grundfos.



16. CBeTOBbI€ MHOUKATOPLI U perie CUCTEMbI
cUrHanusauum

CBeToBas MHAMKAUWS (3€M1eHOr0 U KpacHOro LiBeTa) Ha naHenu
ynpaBneHust Hacoca 1 BHYTPY KIEMMHOW KOpOGKM nokasbiBaeT
TeKyLwmin paboumin pexum Hacoca. (cM. puc. 32 n 33).

3enéHbin
KpacHbin

3enéHbin  KpacHbli

TMOO0 7600 0304
TMO02 0838 0203

Puc. 32 CgeToBble MHOMKATOPbLI HA Hacocax ¢ 0AHOMAa3HbIMK ANEKTPoABUraTeNnsaMm

3enéHblii
KpacHbiv

I

3enéHbin
KpacHbin

TMO02 8513 0304
TMO02 9036 4404

Puc. 33 CseToBble MHOMKATOPbLI HA HAacocax ¢ TPExdasHbIMU NEeKTPOABMUraTensimm

Kpome Toro, Hacoc nmeeT Bbixog Anst 6ecnoTeHumnansHoro
curHana yepes BCTPOEHHOe pere.

BbixogHble 3Ha4YeHWs pene curHanuaauumn NpMBOASTCA B pasaene
9.3.4 Pene asapuliHol cueHanu3ayuu.

3enéHbii

KpacHbiin

TMO03 9063 3307

23

Pycckun (RU)



(NY) umxooaky

B npuBeneHHoOM Huxe Tabnuue npeactasfieHbl (byHKLWIVI OBYX CBETOBbIX MHOUKATOPOB U pene CurHannsaunin:

CBeToBble WHOUKATOPbI

Pene curHanusauum cpabotano Bo BpeMms:

HeucnpaBHoCTb

(KpacHbIN)

Pa6ora

HeucnpaBHocTb/
aBapwus,
(3enéHbin) npepynpexaeHue
W 3aMeHa CMa3Kku

Akcnnyarauus FoOTOBHOCTb

Hacoc

pa6oTtaeTr

OnucaHue

He roput

He ropwut

]

C NONC

C NONC

OTKM4eHO Hanps>XeHne nnTaHus.

He roput

[MocTosHHO
BKIOYEH

C NONC

7 [

O
zZ
O
O

Hacoc pa6otaer.

He roput

MocTosiHHO
BKIHOYEH

C NONC

%jq

(@]
O

C NONC

Hacoc octaHoBneH yHKUmMen octaHoBa.

He roput

Muraet

C NONC

=

C NONC

Hacoc HacTpoeH Ha ocTaHoB.

[MocTosiHHO
BKIHOYEH

He roput

[l

NONC

=

C NONC

Hacoc oTkntoyeH ns-3a HemcnpaBHOCTW/
aBapuv unu paboTaeT ¢ nHankaumnen
"MpeaynpexaeHue" nnum "3ameHnTb
cmasky".

B cnyyae ocraHoBa Hacoca byaet
BbIMOSTHEHA MOMbITKa MOBTOPHOTO 3arnycka
(MoxeT noTpeboBaTbcsi py4Hol copoc
CuUrHana HemcrnpaBHOCTK).

Ecnu npuynHa HencnpaBHOCTY -
"BHeLIHHSA HemcnpaBHOCTL", TO HAcoC
BKITHOYAETCSs BPYYHYIO NyTéM cbpoca
CUrHana HevcrnpaBHOCTU.

MocTosiHHO
BKITHOYEH

MocTosiHHO
BKIHOYEH

C NONC

C NONC

Hacoc paboTaer, npu aTomM ocTaércs unm
Obina nHavkaums "HemcnpaBHocTb/
ABapus", py KOTOPOWN HAcoOC MOXeT
npogomxatb paboTy, unu Hacoc paboTtaet ¢
nHavkaumen "MpegynpexaeHne"/
"3amMeHnTb cmMasky".

Ecnun npnyvHa HemcnpaBHOCTM COCTOMUT B
ToMm, 4yTO "CurHan gatyvka 3a npegenammu
[OMyCTUMBbIX 3Ha4YeHuin", Hacoc
npopomxaet pabotaTtb Npy MakCMMarbHOM
xapaktepuctuke. MNponssectn cbpoc
MHAMKALMUKN HencnpaBHoCTU Byaet
HEBO3MOXHO A0 TeX Mop, Noka curHan
BHOBb He OyaeT B npefenax AonycTUMOro
AvanasoHa 3Ha4yeHuin curHana.

Ecnv npnyvHa HemcnpaBHOCTM COCTOMUT B
TOM, 4YTO "CurHan yctaBkv BHe AuanasoHa”,
Hacoc npogorkaeT paboratb no
MWHUMarbHOWN XapaKTePUCTUKE.
Mpown3secTn cbpoc nHamkKauum
HeuncrnpaBHOCTN OyAeT HEBO3MOXHO [0 TeX
rnop, noka BenmM4nHa curHana BHOBb He
Oynet B Nnpefenax AonycTMMOro AuanasoHa
3Ha4YeHUn curHana.

[MocTosiHHO
BKITHOYEH

Mwuraet

C NONC

C NONC

Hacoc HacTpoeH Ha 0CcTaHOB, HO OH 6bin
BbIKMIOYEH 13-3a HEVUCMPABHOCTY.
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C6poc nHaMKaLMm HeMcnpaBHOCTH

C6poc MHAMKaLMN HEUCNPABHOCTM BbINOMHAETCS OOHUM U3

crnepymoLmx cnocobos:

» KpaTKkoBpeMeHHbIM HaxxaTMem pacrnosioXKeHHOW Ha Hacoce
kHOMKM ® nnn @. 3TO He M3MeHSIeT HaCTPOMKM Hacoca.
Henb3s ocywecTBuMTb COPOC CUrHANoOB HEMCNPaBHOCTN
HaxaTtnem KHornok ® nnnm @, ecnu KHOMKN 3a6NOKMPOBaHbI.

e OTKNOYNTE INEKTPONUTAHUE U AOXKAUTECH, MOKA CBETOBLIE
MHAMKATOPbI NOracHyT.

*  OTknounTEe BHELHMI BXOA Nycka/oCTaHOBa, 3aTeM BKOUUTE
ero cHoBa.

*  Wcnonbayinte nynst R100. Cm. pasgen 9.1.3 UHdukayus
HeucripasHocmed.

Korga nynst R100 B3auMogencTByeT C HACOCOM, KpacHbIN

CBETOBOW MHAMKATOP YacTO MUraer.

17. ConpoTuBneHne nsonauum

0,37 - 7,5 kBt
M3mepeHue conpoTmeneHust n3onsuum o6MoTok
3NeKTpoABUraTens U yCTaHoBKM C

E-Hacocamu Henb3si NpoBOANUTb C MOMOLLbHO
BbICOKOBOMbLTHOrO 060pyA0BaHMsA, Tak kak npu 3Tom
MOXXHO BbIBECTM U3 CTPOSI NEKTPOHHOE
obopynoBaHue.

11-22 kBT

M3mMepeHue conpoTrBreHus n3onsauum oGmMoTok
3neKTpoABUraTens U yCTaHoBKM C

E-Hacocamu Henb3s NpoBOAWTL C MOMOLLBHO
BbICOKOBOJTBTHOIO 060pyA0OBaHMsl, Tak Kak npu 3ToM
MOXXHO BbIBECTM U3 CTPOSI 3MEKTPOHHOE
obopynoBaHue.

MOXHO MO OTAENbHOCTU OTCOEANHUTL NpoBOAa
3NeKTpoABUraTens v NPOBEPUTL CONPOTUBIIEHNE
n30naumnm 0BGMOTOK.

18. Pa6oTa B aBapMNHOM pexunme
(Tonbko 11-22 kBT)

MpeaynpexaeHue

Mepen Tem kak NPOU3BOAUTL Kakne-nnbo paboTsl B
KNeMMHOI Kopobke Hacoca, HEOBXOAMMO OTKITHUYUTL
BCE LiENyi 3NeKTPONnUTaHns He MeHee Yem Ha 5
MVHYT.

OﬁpaTMTe BHMMaHMe Ha TO, 4YTO pefie CUurHanunsaynum
MOXeT OblTb NOAKMIOYEHO K BHELWHEMY NCTOYHUKY
NUTaHUA U MOXET 0CTaBaTbCA 3aNUTaHHbIM Mpu
OTKITHOYEHUN CEeTEBOIro NNUTaHUA.

Ecnun Hacoc ocTaHOBMEH 1 He 3anyckaeTcsi Nocne BbINOMHEHUS!
CTaHAAPTHLIX NpoLeayp MO yCTPaHEHUI0 HENCNPaBHOCTEW,
npuyrHa MoxeT OblTb B HemcnpaBHOM npeobpasosaTene
YacToTbl. B 3TOM cnyyae MOXHO yCTaHOBUTb aBapUNHbLINA PEXUM
3KCnnyaTauum Hacoca.

Mepen nepekntoyeHnem B aBapunHbIN pexxnm paboTbl
pekomeHayeTcs caenaTtb criegytollee:

+ [lpoBepuTb HanNpsHXeHne B ANEKTPOCETH.

» [lpoBeputb, cpabaTbiBaloT MY ynpasnsaoLLiMe CUrHanbl
(curHanbl BKITHOYEHUSA/BBIKITIOYEHUS).

* [poBepuTb, COPOLLEHbI NN BCE aBapuUNHbIE CUTHAMbI.

*  WN3mepuTb anekTpuyeckoe conpoTuBreHne Ha obMoTKax
asuratens (OTCOeAnHUTb NPoBOAA ABUraTens oT KNneMMHON
KOpOOKM).

Ecnun Hacoc He 3anyckaeTcs, BO3MOXHO, 4TO npeobpasosarernb

YacTOTbl HEMCTPAaBEH.

YT106bI yCTAHOBWTbL aBapUNHBIN PeXUM 3KCnyaTaumm Hacoca,

Heobxoanmo caenaTh cnegytollee:

1. OTcoeguHUTb TpK Xunbl cunosoro kabens, L1, L2, L3, ot
KNemMMHOIN KopobKkM, HO OCTaBUTb NPOBOA(a) 3aLUTHOro
3a3eMreHust Ha NpexHeM MecTe Ha knemme(ax) PE.

TMO3 8607 2007

2. OTcoeauHUTb curoBble NpoBoga anekTpoasuratens, U/W1, V/
U1, W/V1, oT KneMMHOM KOpoobKu.
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Puc. 34 lMepekntoyeHne E-Hacoca n3 HopmasnbHOro pexmnma
paboTbl B aBapuinHbIN
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Mcnonb3oBaTb BUHTbI KNEMM CUMOBOro Kabensi 1 raku knemm
kabens aneKkTpoasuratens.

>,

TMO3 9121 3407

4. V3onupoBaTb TpU XuUnbl ApYr OT Apyra ¢ NOMOLLbO
U30MSILMOHHOM NEHTBI UMW aHaNorM4YHoro MaTtepuana.

L

&
TMO03 9122 3407

TMO3 9123 3407

MpepynpexaeHne

[na npeobpasoBaTtens 4acToTbl HENb3A AenaTb
nepemblyKy, MOAKMYMB BbIBOAbLI CUIIOBOrO kabens k
knemmam U, V. W.

OTO MOXeT co3fiaTb OnacHble CUTyauun ans
nepcoHana, Tak kak noteHuuan BbICOKOro
HanpsbKeHUst CeTU NUTaHUSE MOXET NepefaTbes Ha
nervanu B KNeMMHOM KOpobKe, K KOTOpbIM
npukacawTcsi pykamu.

Bo Bpems nycka nocne nepeknoveHns Ha

aBapuiHbIN PeXxnM NpoBepbTe HanpasneHue

BpaweHus.
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19. CepBuC M TeXHUYECKOe ObCnyXnBaHue

19.1 OuuncTtKka anekTpoaBuUratens
Oxnaxpatowime pé€bpa 1 nonactum BEHTUASITOPA CUCTEMBI

BO34YLWIHOIo oxnaxaeHua anektpoasuratensa u ayieKpoHHOro
o6opy,qosaHV|;| OOJKHbI BCerga cogepXatbCq B HACTOTE.

19.2 3ameHa cMa3Kku NOALMMNHUKOB ABUraTens

Hacocbl mowHocTblo 1,1 - 7,5 KBT

B gaHHbIX aneKkTpoasuratenax nogWwnunHUKU 3aKpbITOro tuna
CMa3blBaloTCs Ha 3aBOAe-U3rotoBuTene. 3ameHa cMasku B Takmx
noawmnnHUKax He Npon3BOaAUTCA.

Hacocbl mowHocTb0 11-22 KBT

B paHHbIX anekTpoaBuraTensix 3aMmeHy cMasku nogLmMnHUKOB
OTKPbLITOrO TMna Heo6XoaANMO NPOU3BOANUTL PErYNSAPHO.

[Mpy nocTaBke NOZLIMMHUKA AAHHOTO TUNa 3anpaBnsitoTCs
CMas3Komn nepepn ycTaHOBKOW. BcTpoeHHas yHKLMSA KOHTpOns
NOALIMMNHUKOB BbIBOAMT NpeaynpeauTenbHyo UHAMKAUKIO Ha
nynste R100, koraa Heo6xo4uMo 3aMeHUTb CMasKy B
NOALUMNHMWKaX 3neKTpoaBuraTens.

Mepen 3ameHOl CMa3Kku BbIHBTE HVDKHIOW NPOo6Ky 13
dnaHua anekTpoasuratens n Nnpobky B KpblLLke
NOALUMMNHMKA, YTOObI BBINYCTUTL OCTaTKN CTAPON U
N3MULLHEN cMasku.
[Mpu nepBoK 3aMmeHe cMasku B npoLecce Kkcnnyataymm
HeobxoAnMO 3anpaBnsiTe ABOWHOE KONMUMYECTBO KOHCUCTEHTHON

CMa3sku, NOCKONbKY cMa3oyHas Tpybka He 3anonHeHa
KOHCUCTEHTHOW CMa3sKoW.

KonnyecTBO KOHCUCTEHTHOW CMa3kKu

[mn]
Tunopasmep
HenpusopgHasa
CTopoHa npuBoAaa cTopoma
MGE 160 13 13
MGE 180 15 15

PekomeHayeTcsi NPUMEHSITb KOHCUCTEHTHYI0 CMa3Ky Ha Gase
nonukapbamuga.

19.3 3ameHa noAWMNHUKOB 3AneKTpoaBUraTens

OnekTpoasuraTeny MowHocTbio 11-22 kBT ocHaleHbl
BCTPOEHHOW PYHKLMEN KOHTPONSA NOALMMHUKOB, KoTopas
BbIBOAUT Ha nynbT R100 npeaynpeanTenbHy0 MHAUKALMIO O TOM,
Koraa HeobxoAMMO 3aMeHUTb NOALLUMMHUKM ABUraTens.

19.4 3ameHa BapucTtopa (Tonbko 11-22 kBT)

BapwucTop 3awuiiaeT HacoC OT NePEXOAHbIX HANPSHKEHNIN CETU.
MocTeneHHo noad AeNCcTBMEM NEePEXOOHbIX HaNpPs>KEHWUI BApUCTOp
N3HalIMBaeTCs U ero HeobxoaAnMo 3ameHsaTb. Yem Gonblue
nepexoaHbIX HanNpshXeHun, Tem bbicTpee n3HawmBaeTcs
BapucTop. Korga npuxogut BpeMsi MeHsITb BapuUCTOp, Ha NysnbTe
R100 u B nporpamme PC Tool E-products nogaétcsi curHan B
dopme npegynpexgeHuns.

BapucTtop fomxeH 3aMeHATb TONbKO CNeLnanucT KoMnaHum
Grundfos. O6pallanTeck B MECTHOE NPeAcTaBUTENBCTBO
KOMMaHuu.

19.5 3anacHble 4YacTu U KOMNJIEeKTbI ANA TEXHUYECKOro
o6cnyXxuBaHusA
I'Io,qpo6Hy}o VIHd’.)OpMaLl,VIPO O 3anacHbIX HacTdaXx U KOMMNNeKTax angd

TEXHUYECKOro 0BCnyXXMBaHUS MOXXHO HAWTU Ha canTe
www.grundfos.com (Bbibepute ctpaHy n WebCAPS).



20. TexHM4YeCKMe OaHHble - HacoChbl C
Tpéxca3HbIMU 3NeKTpoaBUraTensamm,
1,1-7,5 kBt

20.1 HanpsixkeHue nutaHmsa

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y - 2 %/+ 2 %, 3awuTHOE
3a3emMneHue.

KaGenb: Makc. 10 Mm? / 8 AWG.

VMcnonb3yinTe Tonbko MegHble npoBoga MuH. Ha 70 °C.

PekxomeHayemble TUNopasmMepbl NnpegoxpaHuTenen

[nsa sanekTpoaBuratenen MowHocTeto oT 1,1 go 5,5 kBT:

Makc. 16 A.

[nsa anexkTpoaBuratens MowHocTblo 7,5 kKBT: Makc. 32 A.
Mcnonb3ytoTcs cTaHAapTHbIE NaBkMe NpefoXpaHuTenu, a Takke

GbicTpocpabaTbiBatoLLye NPefoXpaHUTENn UNu NpeaoxpaHuTenm
C 3a4epXKKon cpabaTbiBaHuS.

20.2 3awmTa OT Neperpysku

3almTa oT Nneperpyskn YaCTOTHO-PErynmpyemblx HaCocoB MMeeT
Te e XapaKTepucTuKu, 4To 1 0bblYHas 3awmTta
anektpoasuratens. K npumepy, E-anektpoasuratens
BblAepXnBaeT neperpysky, paBHyto 110 % oT l,oy B Te4eHne

1 MUHYTBI.

20.3 Tok yTeuku

Tunopa3mep anekTpoaBuratens Tok yTeuku
[kBT] [MA]
1,1 - 3,0 (HanpsbxkeHne nutaHusa < 460 B) <35
1,1 - 3,0 (Hanps>keHne nuTaHusa > 460 B) <5
4,0-55 <5
7,5 <10

Tok yTeukun namepsietcsa B cootsetrctemm ¢ EN 61800-5-1.

20.4 Bxoabli/Bbixoabl

Myck/ocTtaHoB

BHelwHun 6ecnoTeHunanbHbIN KOHTAKT.

HanpsixeHwne: 5 B nocrt. Toka.

Tok: < 5 MA.

OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.

LincdppoBon

BHelwHWIn 6ecnoTeHunanbHbI KOHTaKT.

HanpsxeHue: 5 B nocT. Toka.

Tok: <5 MA.

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

CurHanbl yCcTaBOK

* T[loTeHunomeTp
0-10 B nocT. Toka, 10 kKOM (4epe3 BCTPOEHHbIW UCTOYHUK
HanpspKeHus).
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.
MakcumanbHas anvHa kabensi: 100 m.

+ CurHan HanpspkeHus
0-10 B nocr. Toka, R; > 50 kOm.
Oonyck: + 0 %/- 3 % npu Makc. curHane HanpsKeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas gnuHa kabens: 500 m.

» TokoBblil curHan
DC 0-20 MmA / 4-20 MA, R; = 175 Om.
Donyck: + 0 %/- 3 % npu Makc. TOKOBOM cUrHane.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

CurHanbl paTyuka

»  CurHan HanpsikeHus
0-10 B nocrt. Toka, R; > 50 kKOM (4epe3 BCTPOEHHbIN NCTOYHUK
nuTaHus).
Donyck: + 0 %/- 3 % npv Makc. curHane HanpsxeHus.
OKpaHMpoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.
MakcumanbHasa anvHa kabens: 500 m.

*  TokoBblIi curHan
DC 0-20 mA / 4-20 MA, R; = 175 Owm.
Oonyck: + 0 %/- 3 % npu Makc. TOKOBOM cuUrHane.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

BHYyTpeHHME UCTOYHUKU NUTAHUA

*  WctouHuk nutanms 10 B ons BHelwHero noteHunomeTtpa:
Makc. Harpyska: 2,5 MA.
C 3awmTOoNn OT KOPOTKOrO 3aMblKaHWMS.

*  WCTOYHUK NuTaHusa 24 B ons aTymkoB:

Makc. Harpy3ka: 40 MA.

C 3awWwuTom OT KOPOTKOro 3aMblKaHUs.
Bbixoa pene curHanusauum
BecnoteHumanbHbI KOMMYTUPYIOLMIA KOHTAKT.
MakcumanbHas KoHTakTHas Harpyska: 250 B nepem. Toka, 2 A,
cos ¢ 0,3-1.
MuHMManbHasa KoHTakTHas Harpyska: 5 B noct. Toka, 10 MA.
OKpaHMpoBaHHbI kabenb: 0,5 - 2,5 mm?2 / 28-12 AWG.
MakcumanbHasa anuHa kabens: 500 m.
Bxoa WWHBLI CBA3KU
MpoTokon wuHel Grundfos, npotokon GENIbus, RS-485.

OKpaHMPOBaHHbIV TPEXXKUMbHbIN Kabernb:
0,2 - 1,5 Mm? / 28-16 AWG.

MakcumanbHasa anuHa kabens: 500 m.

21. TexHn4YecKue gaHHbIe - HACOChI C
TpéxdasHbIMU INEKTPOABUraTENAMM,
11-22 kBT

21.1 HanpsixxeHne nutaHus

3 x380-480 B - 10 %/+ 10 %, 50/60 'y - 3 %/+ 3 %, 3awuTHOE
3a3eMsieHue.

Ka6enb: Makc. 10 Mm2 / 8 AWG.
Vcnonb3yinTe Tonbko MeaHble nposoga MuH. Ha 70 °C.

PeKOMeHﬂyeMble TUnopasmepbl npe.qoxpaHMTeneﬁ

MowHoCcTb

anektpoasuraTtens [KBT] Makc. [A]
11 32
15 36
18,5 43
22 51

WcnonbaytoTca cTaHgapTHbIE NaBKkue NpegoxpaHnTenu, a Takke
GbicTpocpabaTbiBaloLIMe NPeaoXpaHUTEN UMK NPeOoXPaHNTEnu
C 3afepxKoi cpabaTbiBaHus.

21.2 3awmTa OT NeperpysKm

3awuTa oT neperpysku 4acTOTHO-pPErynmpyemblX HaCoCoB UMeeT
Te Xe XapakTepUCTUKK, 4TO 1 0bblYHas 3aluTa
anekTpoasuratens. K npumepy, E-anektpogsurartens
BblAepXnBaeT neperpysky, pasHyto 110 % or |, B Te4eHne

1 MUHYTBI.

21.3 ToK yTeuku
Tok yTeukn Ha 3emnto > 10 MA.
Tok yTeukn namepsietcs B coorsetctaum ¢ EN 61800-5-1.
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21.4 Bxoabl/Bbixoabl

Myck/ocTtaHoB

BHelwHnin 6ecnoTeHumnanbHbIfN KOHTaKT.

HanpsixeHne: 5 B nocrt. Toka.

Tok: <5 MA.

OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.

LincppoBon

BHelwHWIn 6ecnoTeHunanbHbI KOHTaKT.

HanpsxeHue: 5 B nocT. Toka.

Tok: <5 MA.

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

CurHanbl yCcTaBOK

* T[loTeHunomeTp
0-10 B noct. Toka, 10 kKOM (4epe3 BCTPOEHHbIA UCTOYHUK
HamnpsxeHns).
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.
MakcumanbHas anvHa kabensi: 100 m.

+ CurHan HanpspkeHus
0-10 B nocrt. Toka, R; > 50 kOm.
Oonyck: + 0 %/- 3 % npu Makc. curHane HanpskeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

+ TokoBbIl curHan
DC 0-20 mA / 4-20 MA, R; = 250 Om.
Donyck: + 0 %/- 3 % npu Makc. TOKOBOM cUrHane.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

CurHanbl gaTymka

« CurHan HanpspkeHus
0-10 B nocrt. Toka, R; > 50 KOM (4epe3 BCTPOEHHbIN UCTOYHUK
nuTaHns).
Donyck: + 0 %/- 3 % npu Makc. curHane HanpsKeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.
MakcumanbHas anvHa kabensi: 500 m.

» TokoBbIi curHan
DC 0-20 mA / 4-20 MA, R; = 250 Om.
Oonyck: + 0 %/- 3 % npu Makc. TOKOBOM cUrHarne.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

BHyTpeHHMEe UCTOYHUKU NUTaAHUA

*  WcTouHuk nutanma 10 B gns BHelHero noTeHunomeTpa:
Makc. Harpyska: 2,5 MA.
C 3awmTon oT KOPOTKOro 3aMblKaHWs.

*  WcToyHuK nuTanusa 24 B ana AaTynkoB:

Makc. Harpyska: 40 MA.

C 3awmTon OT KOPOTKOrO 3aMbIKaHWS.
Bbixoa pene curHanusauuu
BecnoteHunanbHbIn KOMMYTUPYHOLLUIA KOHTaKT.
MakcnmanbHas koHTakTHast Harpyska: 250 B nepem. Toka, 2 A,
cos @ 0,3-1.
MuvHumanbHasi KOHTakTHas Harpyska: 5 B nocT. Toka, 10 MA.
OkpaHupoBaHHbIN kabenb: 0,5 - 2,5 mmZ / 28-12 AWG.
MakcumanbHas anuHa kabens: 500 m.
Bxopa wWuHbI cBA3MK
MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.

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

MakcumanbHas anuHa kabens: 500 m.
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21.5 MNpoune TexHNYeCKUe AaHHble

OMC (anekTpomMarHuTHasi coBmectumocTb no FOCT P 51524
(EN 61800-3))

AnekTpoa-
Buratenb [Momexoamuccusa/nomexoyctonuymBocTb
[kBT]

1.1 Momexoamuccus:

1,5 AnekTpogBuratenu MoryT ObiTb YCTaHOBINEHbI B

2,2 XWUNbIX paioHax (nepBbil YPOBEHb),

3.0 HeorpaHW4eHHOro pacnpoCcTpaHeHus, YTo

40 cootBetcTByeT TOCT P 51318.11 (CISPR11),

' rpynne 1, knaccy B.

55 py Yy
NMomexoycToON4YNBOCTb:

7,5 OnekTpoasurateny otBeyatoT TpeboBaHNAM K
YCMOBUWSIM 3KCTyaTaLuy nepBoro 1 BTOPOro YpoBHSI.

11 Momexoamuccus:

15 [laHHblE SMEKTPOABUraTeNn OTHOCSTCS K KaTeropum

18,5 C3, uTo cooTtBeTcTBYeT FOCT P 51318.11
22 (CISPR11), rpynne 2, knaccy A, n
yCTaHaBNMNBAOTCA B NPOMBILLIIEHHbIX paioHax
(BTOpOW ypOBEHD).
Mpw ocHaleHnn BHelwHero cdunstpa AMC Grundfos,
aneKkTpoaBUraTeny oTHocATcs k kateropumn C2, 4to
cootsetcTByeT OCT P 51318.11 (CISPR11),
rpynne 1, knaccy A, 1 MOryT GbITb YCTAHOBMEHbI B
XWUMbIX panoHax (NepBbil ypOBEHb).
Mpenynpexaexune
Mpwu ycTaHoBKe anekTpoaBuUratenei B
XKUNbIX paioHax MoryT notpeboBarbcs
[OMNONHUTENbHBIE MePbl, MOCKOMNbKY
ABUraTenu MoryT Bbl3blBaTb
pagmonomexm.

OnekTpoasuratenu mowHocTeo 11, 18,5 n 22 kBt
cooTBeTcTBYytOT cTaHgapTy FOCT 30804.3.12

(EN 61000-3-12), B KOTOPOM 3Ha4YeHWE MOLLHOCTH
NP1 KOPOTKOM 3aMblKaHWM B TOYKE COEAMNHEHWS]
MexXay anekTpoobopynoBaHnem 1 KOMMYHarbHOM
CUCTEMOW 3NEKTPOCHABXEHNS NpeBbILLaeT
yKa3aHHble HXE 3HAYEHUSI UMW PABHO UM.
MoHTaxHas opraHusaums unm nonb3oBarenb
[OMKHbI YA0CTOBEPUTLCS (M NPU HE0BX0AMMOCTM
NMPOKOHCYNBTUPOBATLCS C SKCMINyaTUpyoLLei
opraHu3auueii 3neKTpoceTu), YTo ABuUraTens
MOAKITHOYEH K CETW NUTaHUSi C MOLLIHOCTbO KOPOTKOrO
3aMblkaHUsl HE MEHEE:!

Tunopasmep MowHocTb npu K3,
anekTpoAaBuratens [KBA]
[kBT]
11 1500
15 -
18,5 2700
22 3000

OnekTpoasuraTeny MowHocTbio 15 kBT
YkasaHue He COOTBeTCTBYHT cTaHgapty FOCT
30804.3.12 (EN 61000-3-12).
3a CYET yCcTaHOBKWN COOTBETCTBYIOLEro hunstpa
noAaBrieHns rapMOHUK MeXAy ABuUraTenem u
aneKkTponuTaHnemM Ko3aPUUNEHT rapMOHUK TOKa
yMmeHbLnTCH. B pesynbtate anektpogsuratenu c
MoLHOCTbIo 15 KBT ByayT cooTBETCTBOBATH
FOCT 30804.3.12 (EN 61000-3-12).
NMomexoycTOMYNBOCTL:
OnekTpoaBuraTeny oTeeqatoT TpeboBaHMAM K
YCINOBUSIM 3KCMIyaTaLm NepBoro 1 BTOPOro YPOBHSI.

[na nonyvyeHnsa ONONHUTENbHOW MHOPMauun obpalwjantecs B
komnanuto Grundfos.



Knacc 3awumTbl

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

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

Knacc usonsiuun

F (FOCT 8865 (IEC 85)).

TemnepaTtypa okpyxaroLien cpeabl

Bo Bpemsi akcnnyataumu:

* MwuH. -20 °C

* Makc. + 40 °C 6e3 orpaHn4yeHust xapakTepucTuK.

Mpw xpaHeHWn 1 TpacnopTMpoBKe:

» o1 -30 °C go +60 °C (0,37 - 7,5 kBT)
* 0o7-25°C pgo +70 °C (11-22 kBT).
OTHOCUTEeNbHasA BNaXHOCTbL Bo3ayXxa
Makcnmym 95 %.

YpoBeHb 3BYKOBOIoO AaBJIeHUSA

Hacocbl ¢ TpéxdpasHbIMU aneKkTpoaBUraTensiMu:

YacTtoTa BpaweHums,

AnekTpoa- YpoBeHb 3ByKOBOro
e e Adnen
[xBT] A [nB(A)]
2800-3000 60
1.1 3400-3600 65
2800-3000 65
1.3 3400-3600 70
2.2 2800-3000 65
3400-3600 70
2800-3000 65
3.0 3400-3600 70
2800-3000 70
4.0 3400-3600 75
2800-3000 75
>3 3400-3600 80
2800-3000 65
73 3400-3600 69
2800-3000 63
" 3400-3600 68
.5 2800-3000 64
3400-3600 68
2800-3000 66
18,5
3400-3600 70
- 2800-3000 66
3400-3600 70

22. YTunnsaums orxonos

OCHOBHbIM Kputepuem npeneribHoro COCToAHUA ABNAeTcaA:

1. OTKa3 O4HOW UIM HECKOMbKNX COCTaBHbIX YacTew, PEMOHT nnu
3aMeHa KOTOpbIX HEe NpeayCMOTPEHbI;

2. yBenn4eHune 3atpaTt Ha PeMOHT N TEXHUYEeCKoe
OGCJ‘Iy)KVIBaHVIe, npuBoAsLLEE K 9KOHOMNYECKOW
Heuenecoo6pa3Hocm KCnnyaTtauun.

[aHHoe n3genue, a Takke y3nbl U Aetann OOJKHbI CO6I/IpaTbC$-| n

YyTUNmM3npoBaTbCA B COOTBETCTBUN C TpeGOBaHMHMM MeCTHOro

3akoHofdaTenbCcTBa B 06nacTy aKonormu.

23. NapaHTUn nsroroBuTens

CneumnanbHoe npumedaHune anst Poccuiickoin denepauuu:
Cpok cnyx6bl 06opygoBaHua coctaensiet 10 net.
MpeanpusiTue-n3roToBUTEND!

KoHuepH "GRUNDFOS Holding A/S™*
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, OaHus

* TOYHas CTpaHa M3roTOBMEHUSA yKa3aHa Ha (PUPMEHHOW
Tabnuyke.

Mo Bcem Bonpocam Ha Tepputopun PP npocum obpaiiarbes:
00O "lpyHadoc"

P®, 109544, r. Mockea, yn. WWkonbHas, a. 39

TenedoH +7 (495) 737-30-00

dakc +7 (495) 737-75-36.

Ha Bce ob6opygoBaHue npeanpusitTue-n3rotoBuTenb
npepocTaBnseT rapaHTuio 24 mecsiua co AHsA npogaxu. Mpu
npopaxe obopynoBaHus, NokynaTento BbiaaeTcst [apaHTUNHbI
TanoH. YCnoBusi BbINOMHEHNS rapaHTUNHbIX 06513aTenbCTB CM.
B [@paHTUNHOM TaroHe.

YcnoBusa nopgayum peknamauumn

Peknamauwnun nogatotcs B CepBucHbin ueHTp Grundfos (agpeca
ykasaHbl B [apaHTUIHOM TarnoHe), Npu aToM HeobxoanmMo
npefocTaBUTb NPaBUbHO 3anOfIHEHHbIN apaHTUNHbBIA TanoH.
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auHaxouundl]

MpunoxeHne

1. Installation in the USA and Canada

In order to maintain the UL/cURus approval, follow
these additional installation instructions.
The UL approval is according to UL508C.
1.1 Electrical connection
1.1.1 Conductors
Use 140/167 °F (60/75 °C) copper conductors only.
1.1.2 Torques

Power terminals

Motor size [kW] Thread size Torque [Nm]

Up to 7.5 kW M4 2.35
Min. 2.2

11-22 kW M4 Max. 2.8

Relay, M2.5: 0.5 Nm.
Input control, M2: 0.2 Nm.

1.1.3 Line reactors
Max line reactor size must not exceed 2 mH.

1.1.4 Fuse size/circuit breaker

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

When the pump is protected by fuses they must be rated for
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

22 kW.

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 Fusesize Circuit breaker type/model

1 1 25A 25 A/ Inverse time
1.5 1.5 25A 25 A/ Inverse time
2 25A 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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Europe - kW

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

- 0.55 25 A 25 A/ Inverse time
0.75 0.75 25 A 25 A/ Inverse time
1.1 1.1 25A 25 A/ Inverse time
1.5 1.5 25A 25 A/ Inverse time
2.2 2.2 25A 25 A/ Inverse time
3 3 25 A 25 A/ Inverse time
4 4 40 A 40 A/ Inverse time
5.5 - 40 A 40 A/ Inverse time
7.5 5.5 50 A 50 A/ Inverse time
11 11 80 A 80 A/ Inverse time
15 15 110 A 110 A/ Inverse time
18.5 18.5 125 A 125 A/ Inverse time
22 - 150 A 150 A/ Inverse time

1.1.5 Overload protection

Degree of overload protection provided internally by the drive,
in percent of full-load current: 102 %.

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
(terminal 2-3).



Hexknapauymnsa 0 COOTBETCTBUM

GB: EC/EU declaration of conformity

We, Grundfos, declare under our sole responsibility that the products
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, to which the
declaration below relates, are in conformity with the Council Directives
listed below on the approximation of the laws of the EC/EU member
states.

BG: [leknapauus 3a cboTrBeTcTBME Ha EC

Hue, dpupma Grundfos, 3asiBiBame C NbrHa OTTOBOPHOCT, Ye NPOAYKTUTE
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, 3a kouto ce
OoTHacs HacTosiLaTta Aeknapauusi, oTroBapsiT Ha crieAHUTe AUPEKTUBY Ha
CbBeTa 3a yeHakBsiBaHe Ha npaBHUTe pa3nopeabu Ha
Abpxasute-uneHkn Ha EC/EO.

CZ: Prohlaseni o shodé EU

My firma Grundfos prohlasujeme na svou plnou odpovédnost, Ze vyrobky
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, na které se toto
prohlaseni vztahuje, jsou v souladu s nize uvedenymi ustanovenimi
smérnice Rady pro sblizeni pravnich pfedpist €lenskych statd
Evropského spolecenstvi.

DK: EF-/EU-overensstemmelseserklaering

Vi, Grundfos, erkleerer under ansvar at produkterne CRE, CRIE, CRNE,
CRTE, SPKE, MTRE, CME, BMS hp som erkleeringen nedenfor
omhandler, er i overensstemmelse med Radets direktiver der er naevnt
nedenfor, om indbyrdes tilnarmelse til EF-/EU-medlemsstaternes
lovgivning.

DE: EG-/EU-Konformitatserklarung

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

EE: EU/ELi vastavusdeklaratsioon

Meie, Grundfos, kinnitame ja kanname ainuisikulist vastutust selle eest,
et toode CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, mille
kohta all olev deklaratsioon kaib, on kooskélas Néukogu Direktiividega,
mis on nimetatud all pool vastavalt vastuvdetud digusaktidele
ihtlustamise kohta EU/EL liikmesriikides.

GR: AjAwon cupudépewong EK/EE

Epeig, n Grundfos, dnAwvoupe pe amokAeIoTIKG SIKA pag euBivn 611 Ta
mpoiovta CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, oTta
oTroia ava@EPETal N TTapakaTw dAAWGN, CUPHOPPWVOVTAI PE TIG
TapakdTw Odnyieg Tou ZupBouliou TTEPT TTPOTEYYIONG TWV VOPOBETIWV
TWV Kpatwv peAwv Tng EK/EE.

ES: Declaracion de conformidad CE/UE

Grundfos declara, bajo su exclusiva responsabilidad, que los productos
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp a los que hace
referencia la siguiente declaracion cumplen lo establecido por las
siguientes Directivas del Consejo sobre la aproximacion de las
legislaciones de los Estados miembros de la CE/UE.

FR: Déclaration de conformité CE/EU

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

HR: EC/EU deklaracija sukladnosti

Mi, Grundfos, izjavljujemo s punom odgovorno$¢u da su proizvodi CRE,
CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, na koja se izjava
odnosi u nastavku, u skladu s direktivama Vije¢a dolje navedene o
uskladivanju zakona drzava ¢lanica EC/EU-a.

IT: Dichiarazione di conformita CE/UE

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

LV: EK/ES atbilstibas deklaracija

Sabiedriba Grundfos ar pilnu atbildibu pazino, ka produkti CRE, CRIE,
CRNE, CRTE, SPKE, MTRE, CME, BMS hp, uz kuru attiecas talak
redzama deklaracija, atbilst talak noraditajam Padomes direktivam par
EK/ES dalibvalstu normativo aktu tuvinasanu.

LT: EB/ES atitikties deklaracija

Mes, Grundfos, su visa atsakomybe pareiS§kiame, kad produktai CRE,
CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, kuriems skirta $i
deklaracija, atitinka Zemiau nurodytas Tarybos Direktyvas dél EB/ES
Saliy nariy jstatymy suderinimo.

HU: EC/EU megfeleldségi nyilatkozat

Mi, a Grundfos vallalat, teljes felel6sséggel kijelentjik, hogy a(z) CRE,
CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp termékek, amelyre az
alabbi nyilatkozat vonatkozik, megfelelnek az Eurépai Unié
tagallamainak jogi iranyelveit 6sszehangolé tanacs alabbi elirasainak.

NL: EG-/EU-conformiteitsverklaring

Wij, Grundfos, verklaren geheel onder eigen verantwoordelijkheid dat de
producten CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp,
waarop de onderstaande verklaring betrekking heeft, in
overeenstemming zijn met de onderstaande Richtlijnen van de Raad
inzake de onderlinge aanpassing van de wetgeving van de
EG-/EU-lidstaten.

UA: Odeknapauisa BignoBigHocTti EC/EU

Mwu, komnaHnia Grundfos, nig Hawy ogHooCiBHY BianoBiganbHICTb
3asBnsiemo, wo Bupobu CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME,
BMS hp, Oo AKkux BiAHOCUTBLCA HWXYeHaBeaeHa Aeknapauis,
BignosigaloTb Anpektueam EC/EU, nepeniyeHnm Huxye, Wwono
TOTOXHOCTi 3aKOHIB KpaiH-uneHiB €C.

PL: Deklaracja zgodnosci WE/EU

My, Grundfos, o$wiadczamy z petng odpowiedzialno$cia, ze nasze
produkty CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp,
ktérych deklaracja niniejsza dotyczy, sg zgodne z nastgpujgcymi
dyrektywami Rady w sprawie zblizenia przepiséw prawnych panstw
cztonkowskich.

PT: Declaracao de conformidade CE/UE

A Grundfos declara sob sua Unica responsabilidade que os produtos
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, aos quais diz
respeito a declaragao abaixo, estdo em conformidade com as Directivas
do Conselho sobre a aproximacéo das legislacdes dos Estados
Membros da CE/UE.

RU: leknapauus o coorBetcTBMU ESC/EC

Mel, komnanusi Grundfos, co Bcei OTBETCTBEHHOCTbIO 3asiBsieM, YTO
n3genust CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp, k
KOTOPbIM OTHOCUTCSI HUXKENPUBEAEHHAA AeKnapaunsi, COOTBETCTBYIOT
HuxenpueeaéHHbIM upektuBam Coseta EBpocoto3a o
TOXOECTBEHHOCTU 3aKOHOB cTpaH-4neHoB EQC/EC.

RO: Declaratie de conformitate CE/UE

Noi Grundfos declardm pe propria raspundere ca produsele CRE, CRIE,
CRNE, CRTE, SPKE, MTRE, CME, BMS hp, la care se refera aceasta
declaratie, sunt in conformitate cu Directivele de Consiliu specificate mai
jos privind armonizarea legilor statelor membre CE/UE.

SK: EC/EU vyhlasenie o zhode

My, spolo¢nost Grundfos, vyhlasujeme na svoju pInt zodpovednost, Ze
produkty CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp na
ktoré sa vyhlasenie uvedené nizSie vztahuje, st v sulade s
ustanoveniami nizSie uvedenych smernic Rady pre zblizenie pravnych
predpisov &lenskych §tatov EC/EU.

Sl: I1zjava o skladnosti ES/EU

V Grundfosu s polno odgovornostjo izjavljamo, da je izdelek CRE, CRIE,
CRNE, CRTE, SPKE, MTRE, CME, BMS hp, na katerega se spodnja
izjava nanasa, v skladu s spodnjimi direktivami Sveta o priblizevanju
zakonodaje za izenacevanje pravnih predpisov drzav ¢lanic ES/EU.

RS: Deklaracija o uskladenosti EC/EU

Mi, kompanija Grundfos, izjavljujemo pod punom vlastitom odgovorno$¢éu
da je proizvod CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME, BMS hp,
na koji se odnosi deklaracija ispod, u skladu sa dole prikazanim
direktivama Saveta za uskladivanje zakona drzava ¢lanica EC/EU.

Fl: EY-/EU-vaatimustenmukaisuusvakuutus

Grundfos vakuuttaa omalla vastuullaan, etta tuotteet CRE, CRIE, CRNE,
CRTE, SPKE, MTRE, CME, BMS hp, joita tdma vakuutus koskee, ovat
EY-/EU:n jasenvaltioiden lainsdadannon lahentamiseen tahtaavien
Euroopan neuvoston direktiivien vaatimusten mukaisia seuraavasti.
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SE: EG-/EU-forsakran om overensstammelse

Vi, Grundfos, férsakrar under ansvar att produkterna CRE, CRIE, CRNE,
CRTE, SPKE, MTRE, CME, BMS hp, som omfattas av nedanstaende
forsékran, ar i verensstémmelse med de radsdirektiv om inbérdes
narmande till EG-/EU-medlemsstaternas lagstiftning som listas nedan.

TR: EC/AB uygunluk bildirgesi

Grundfos olarak, asagidaki bildirim konusu olan CRE, CRIE, CRNE,
CRTE, SPKE, MTRE, CME, BMS hp {iriinlerinin, EC/AB Uye iilkelerinin
direktiflerinin yakinlastiriimasiyla ilgili durumun asagidaki Konsey
Direktifleriyle uyumlu oldugunu ve bununla ilgili olarak tim sorumlulugun
bize ait oldugunu beyan ederiz.

KZ: CoaumkecTik xxeHiHaeri EK/EO gpeknapauuacbl

Bi3, Grundfos, EK/EO myLue engepiHiH 3aHAapbliHa XakblH TOMeHae
KepceTinreH KeHec AnpekTuBanapbiHa cankec TOMeHAer AeknapauusiFa
kaTbicTel CRE. CRIE. CRNE. CRTE. SPKE. MTRE. CME. BMS hp
eHimMaepi B6i3aiH xeke ayankepLlinirimiage ekeHiH manimaenmis.

JP: ECIEU B&EES

Grundfos &, ZDEHEED TFIZ, CRE., CRIE. CRNE., CRTE. SPKE.
MTRE. CME. BMS hp. YYY S &A EU MBHEDERICEET 5. U
TOFHLESITEELTVSIEEEELET,

32

— 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.

Additional directives and standards effective from 22 July 2019:
— RoHS Directives: 2011/65/EU and 2015/863/EU
Standard used: EN 50581:2012

This EC/EU declaration of conformity is only valid when published as part
of the Grundfos installation and operating instructions (publication
number 96780071 1018).

Bjerringbro, 15 August 2018
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,1{{/1,. _;“T {et -{_j"..q'r‘/f?/
Carsten Hoybye Pedersen
Senior Manager
Grundfos Holding A/S
Poul Due Jensens Vej 7
8850 Bjerringbro, Denmark

Person authorised to compile technical file and
empowered to sign the EC/EU 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

Mpeacrasutenscteo NMPYHOAPOC B
MuHcke

220125, MuHck

yn. WadapHsiHckas, 11, od. 56, BL|
«MopT»

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

Bosnia 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

Sé&o 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
QOakuville, 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

COLOMBIA

GRUNDFOS Colombia S.A.S.

Km 1.5 via Siberia-Cota Conj. Potrero
Chico,

Parque Empresarial Arcos de Cota Bod.
1A.

Cota, Cundinamarca

Phone: +57(1)-2913444

Telefax: +57(1)-8764586

Croatia

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

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

GRUNDFOS Sales Czechia and
Slovakia s.r.o.

Cajkovského 21

779 00 Olomouc

Phone: +420-585-716 111

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

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

Schllterstr. 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 Hungéria Kift.
Topark 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.I.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
1-2-3, Shin-Miyakoda, Kita-ku,
Hamamatsu

431-2103 Japan

Phone: +81 53 428 4760
Telefax: +81 53 428 5005

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
Stremsveien 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 Roméania SRL
Bd. Biruintei, nr 103

Pantelimon county llfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O IpyHadoc Poccus

yn. WkonbHas, 39-41

Mockea, RU-109544, Russia

Ten. (+7) 495 564-88-00 (495) 737-30-00
dakc (+7) 495 564 8811

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 Espafia 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 MélIndal

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

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Féllanden/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

Ihsan 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. Knis, 03131, Ykpaina
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
9300 Loiret Blvd.

Lenexa, Kansas 66219

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 14.03.2018

KomnaHuu Grundfos
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www.grundfos.com

96780071 1018
ECM: 1246125




