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MepeBoa opurnHanbHoOro AOKYyMeHTa Ha aHTNIMACKOM fi3bIKe.
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1. YKa3aHua no TexHMKe 6e3onacHoOCTH

1.1 O6wme cBeaeHus

MacnopT, pykoBOACTBO MO MOHTaXy U 3KCRnyaTauuu, Aanee rno
TEKCTY - PyKOBOACTBO, COAEPXUT NPUHLIMNNANbHbIE YKasaHus,
KOTOPbIE AOMKHbI BbINOMHATLCS MPU MOHTaXe, 3KchnyaTauumu n
TEXHUYEeCKOM o6cnyxuBaHUW. Mo3aToMy nepes MOHTaXoM U
BBOJOM B 3KCNyaTauuio oHn 0683aTenbHO AOMKHbI ObITh
M3yYeHbl COOTBETCTBYHOLLMM OGCIY)XMBAOLWMM NEPCOHANOM UNn
notpebutenem. PykoBoACTBO AOMKHO NOCTOSIHHO HAXOAMTLCS Ha
MecTe aKcnnyaTaumm obopygoBaHus.

Heobxooumo cobntogaTb He Tonbko 06Lwune TpeboBaHns no
TexHuke 6e3onacHoCcTu, NpuBeaeHHbIe B pasaerne "YkasaHus

no TexHuke 6e3onacHoOCTM", HO U cneyunanbHble YkasaHus no
TexHuke 6e3onacHoCTW, NPUBOAMMbIE B OPYrMX pasaenax.

1.2 3HayeHMe CMMBOJIOB U HagnNucen

A
i

YkasaHue

lMpedynpexdeHue

YkazaHusi no mexHuke 6ezonacHocmu,
codepxauwjuecsi 8 aHHOM pykosodcmee Mo
o6cnyxueaHUurO U MOHMaXxy, HeebINnoJIHeHuUe
KOMOoPbIX MOXem roesiedb onacHble 0115 XU3HU
u 30opoebs nodeli nocnedcmeusi, cneyuasabHO
ommeyYeHbl 06WUM 3HaKOM oracHocmu ro
cmaHdapmy DIN 4844-W00.

MpedynpexdeHue

FNopsiyasi nosepxHocmb u3denus!
OnacHocmb roJsly4yeHusi oxo2o8 u mpaem!

3mom cumeon ebl Halideme psidom ¢
yKa3aHUsiMu no mexHuke 6e3onacHocmu,
HeebINo/IHeHUe KOMOopPbLIX MO)Xem ebl3eéamb
omka3 ob6opydoeaHusi, a makxe e20
noepexdeHue.

Psidoom ¢ amum cumeosiom Haxodsimcsi
pekomMeHOayuu unu ykaszaHusi, obnez4yarouue
pabomy u obecnedusaroujue HalexHyr
akcniyamayuro o6opydoeaHusi.

Pycckun (RU)



(NY) umxoaky

YKazaHusl, NoMeLLeHHble HenocpeaCTBEHHO Ha 060pyaoBaHMM,

Hanpumep:

* CTpernka, ykasbiBaloLasi HarnpaBneHne BpalleHus,

+ 0603HayeHne HanopHoro naTpybka Ans nogayv
nepekaynBaemMon cpeabl,

OOMKHbI cobrtogaTbes B 0683aTenbHOM NOpsiaKe U COXPaHATLCS

TakK, 4YTOObl MX MOXHO ObIfI0 NpoYMTaTh B NIOGON MOMEHT.

1.3 KBanudmkauma m obyvyeHune o6ecnyxuBarowero
nepcoHana

MepcoHan, BbINOMHSOLWUIA SKCMnyaTauunio, TeEXHNYeckoe
obcnyxnBaHVe 1 KOHTPOSbHbIE OCMOTPbI, @ TaKkKe MOHTaX
o6opynoBaHUS [OMKEH MMETb COOTBETCTBYHOLLYIO BbINOMHAEMOMN
paboTte kBanudukauyuio. Kpyr BonpocoB, 3a KOTOpble nepcoHan
HeceT OTBETCTBEHHOCTb W KOTOPbIE OH AOIMKEH KOHTPONUPOBaTh,
a Takke obrnacTb ero KoMneTeHUMN AOIMKHbI TOYHO ONpeaenaTbes
notpebutenem.

1.4 OnacHble nocneAcTBUA HecobnAeHUA yKkasaHUn
no TexHuKe 6esonacHocTu

HecobntogeHne ykasaHuin no TexHuke 6€30nacHOCTM MOXeT
noerneyb 3a coboN Kak onacHble NOCNeAcTBUSt ANS 300POBbA U
XW3HW YenoBeka, Tak U co3aaTb ONacHOCTb AN OKpyXKatoLen
cpeabl 1 obopygoBaHus. HecobnogeHne ykasaHun no TexHuke
6e30nacHOCTM MOXET Takxe NPUBECTM K aHHYNMPOBAHUIO BCEX
rapaHTUNHbIX 0653aTenbCTB NO BO3MELLEHUIO yuepba.

B yacTHocTu, HecobnioaeHne TpeboBaHU TEXHWKN
6e30nacHOCTV MOXET, Hanpumep, BbI3BaTb:

* OTKa3 BaxHenwux pyHkumi 060pyaoBaHus;

* HeO4eNCTBEHHOCTb npeanucaHHbIX MeTo40B TEXHUYECKOro
O6CJ'Iy)KVIBaHI/l$| N PEMOHTa;

* OnacHylo cuTyaumto Ans 3[OopoBbS U XM3HU NepcoHana
BCMNeACTBME BO3AENCTBUSA SMEKTPUYECKUX UMM MEXaHUYECKNX
dakTopos.

1.5 BbinonHeHue paboT ¢ cobnogeHMeM TeEXHUKN
6e3onacHocTH

Mpwn BbiNONHEHUU paboT AOMKHbLI cObnoaaThCsl NPUBELAEHHbIE

B laHHOM PYKOBOACTBE MO MOHTaXy M 3KCnnyaTauun ykasaHus
no TexHuke 6e3onacHoOCTu, CyLLeCcTByOLWME HalMoHarnbHbIe
npeanucaHnsa no TexHuke 6e3onacHocTy, a Takke nobble
BHYTPEHHME NpeanucaHuns no BbiNofHeHno paboT, akcnnyatayuum
obopynoBaHus 1 TexHuke 6e3onacHocTu, AeicTByoWmne y
notpebutens.

1.6 YKka3aHuUA nNo TexHukKe 6esonacHocTu AnAa
noTpe6uTtens unu o6cnyxuearouero nepcoHana

+ 3anpelleHo 4EMOHTMPOBATb MMeoLLMECS 3aLUUTHbIE
orpaxaeHusi NOABUXKHBIX Y3M0B U AeTaneun, ecnm
obopynoBaHue HaxoAWUTCA B 3KCMnyaTauuu.

*  Heo6XoAMMO UCKNIOYNTL BO3MOXHOCTb BO3HUKHOBEHUS
OMacHOCTU, CBA3AHHOM C aneKkTpoaHepruen (6onee nogpobHoO
cMoTpu, Hanpumep, npeanucanms VDE n mecTHbIX
3HeprocHabxarLmx NpeanpusTui).

1.7 Yka3aHusa no TexHMKe 6e30nacHOCTU nNpu
BbINOSIHEHUN TEXHUYECKOro O6CNyXMBaHUS,
OCMOTPOB M MOHTaxa

MoTtpebutens gomkeH obecneynTb BbINOMHEHWE BCex paboT no
TEXHUYECKOMY 0BCMYyXMBAHMNIO, KOHTPONbHLIM OCMOTPaM U
MOHTaXy KBanuuuMpoBaHHLIMU CleLuanicTamu,
HOMYLLEHHbIMU K BLINOSTHEHUIO 3TKX paboT 1 B AOCTATOYHOK Mepe
03HAKOMIIEHHBIMY C HUMM B XOfe NoApoBHOro nsyyeHus
PYKOBOACTBA MO MOHTaXy U 3KCMnyaTauuu.

Bce paboTbl 06a3aTensHO AOMKHBI NPOBOAUTBLCS MpU
BbIKMIOYEHHOM 0bopyaoBaHun. [lomkeH 6e3ycnoBHO
cobniogaTtbCcs NOpAAoK AeWCTBUA Npu ocTaHOBKe 060pyfoBaHNS,
OMMCaHHbIN B PYKOBOACTBE MO MOHTaXy W 3KCNnyaTauum.

Cpasy e No OkOH4YaHuUM paboT JOMKHbI OblTb CHOBa
yCTaHOBIMEHbI UMW BKINIOYEHbI BCE AEMOHTUPOBAHHbIE 3aLUUTHbIE
1 NpefoxpaHnTenbHble YCTPOWCTBA.

1.8 CaMocTosAiTenbHOe Nnepeo6opyaoBaHue u
M3roToBJieHMe 3anacHbIX y3I10B U AeTaneun

[MepeobopygoBaHue nnu mogudurkaLmo ycTpONCTB pa3peLlaeTcsi
BbIMOMHATL TOMbBKO MO COrNAacoBaHWIO C U3rOTOBUTENEM.
®upmeHHble 3anacHble Y3nbl U AeTanu, a Takke paspeLleHHble

K MCNONb30BaHUI0 (PMPMOR-N3roTOBUTENEM KOMMMEKTYIOLWMNE
npuaBaHbl 06ecnevnTb HaAEXHOCTb KCMyaTaumu.

MprvMeHeHVe y3noB 1 AeTanen Apyrnx NnpoussoamTenen MoxeT
BbI3BaTb OTKa3 U3roTOBUTENSI HECTU OTBETCTBEHHOCTb 3a
BO3HUKLLME B pe3ynbrare 3Toro nocneacTBus.

1.9 HeponycTuMble peXuMbl 3KCNyaTauum

OkcnnyaTauMoHHasi HaAeXHOCTb NOCTaBNsAeMOro 060pyaoBaHust
rapaHTUpyeTcs TONbKO B Cryyae NPUMEHEHWS B COOTBETCTBUU

C pyHKUMOHaNbHbIM Ha3HavyeHveM. NpenensHO AonycTUMble
3HaYEHWS, YKa3aHHbIE B TEXHUYECKUX XapakTepUCTUKaX, JOMKHbI
obs3aTenbHO cobnoaaTbCs BO BCEX CIyYasiX.

2. TpaHcnopTUpoOBKa

Mpwn TpaHCNOPTUPOBAHUW aBTOMOGUIBHbBIM, XENE3HOAOPOXHBIM,
BOAHbLIM UNW BO3AYLUHbIM TPAHCMOPTOM U3Aenue AOIKHO BbiTb
HaJEXHO 3aKPEenneHO Ha TPAHCMOPTHLIX CPEACTBaX C Lenblo
npeaoTBpPaLLEHNS CaMONPOU3BONbHBLIX NepeMeLLEHUI.

Ycnosus xpaHeHnst yCTaHOBOK JOSKHbI COOTBETCTBOBATbL rpynne
"C" I'OCT 15150.

3. O6wue cBengeHus

HacToslee pykoBoACTBO NO MOHTaXy M 3KCMyaTauum aBnsieTcs
[OOMONHEHNEM K PYKOBOACTBY MO MOHTaXy M 3KCnnyatauuu
COOTBETCTBYHLINX CTaHAapTHbIX HacocoB TP, TPD, NK, NKG u
NB, NBG. Ecnu Heobxoanmbl kakne-nmbo MHCTPYKLMMK, KOTOpbIE
He npeacTaBneHbl 30ecb, CMOTPUTE PYKOBOACTBO MO MOHTaXy U
3KcnnyaTauumu cTaHgapTHOroO Hacoca.

4. O6Lliee onucaHue

E-Hacocbl komnaHuu Grundfos ocHalleHbl cTaH4apTHLIMU
3NeKTpoABUraTeNsMn co BCTPOEHHbIM NpeobpasoBartenem
yacTtoTbl. Hacockl npeaHasHaveHbl Ans ogHOdas3Horo unum
TpéxdasHOoro NoAKNIYEHUs1 CETU ANEKTPONUTaHUS.

Hacocbl o60opyaoBaHbl BCTpOeHHbIM [ kKoHTponnepom 1 mMoryT
ObITb HACTPOEHbI MO, BHELLHUIA AaTumK, obecneynBaoLni
perynupoBKy criegyrouimMx napaMmeTpoB:

* [OaBneHus

* nepenaga faBneHusi

* Temnepartypbl

* nepenaga Temnepartyp

* pacxopga.

B cooTBeTCTBMM C 3aBOACKMMMU HACTPOMKaMM HACOChl
YCTaHOBIEHbI Ha PeXUM yrnpasneHus "Heperynupyemblin”.

M KoHTpoOmnnep MOXHO akTuBMpoBaTh € NoMoLbio nynsta R100.
Hacocbl npumeHstoTCsl, Kak npaBusio, B kayecTBe
LIMPKYNALUOHHBIX HACOCOB 151 MOLLHbIX OTOMUTENbHBLIX CUCTEM U
cUCTEM Mofaun oxnaxgarlleln Boabl, rae Heobxoanmo
obecneynTb NnepeMeHHyto nogady.

4.1 HacTtponku

TpebyeMoe ycTaHOBMNEHHOE 3Ha4YeHNe MOXHO 3aAaTb OAHUM U3

TPEX cnocoboB:

* HenocpeacTBEHHO Ha NaHenu ynpasneHus

* Yyepes BXO[ BHELUHEero curHamna yCTaHOBMEHHOMO 3Ha4YeHus

* C MOMOLLbIO NynbTa ANCTaHUMOHHOrO ynpasneHus R100
komnaHum Grundfos.

Bce ocTanbHble HACTPONKM BbINMOMAHAOTCS ¢ nomoLlbio R100.

BaHble napameTphbl, Takne Kak pakTuyeckoe 3HadyeHne

napameTpa ynpasneHusi, 3HepronotTpebneHne un ap., MOXHO

onpegenutb ¢ nomowbio R100.

4.2 CaBoeHHble Hacochl

[ins coBOeHHbIX HAacoCoB He TpebyeTcs AONONHUTENbHOrO
BHELLHEro AMCNeT4YEPCKOro ycTponcTaa.



5. MoHTax

5.1 OxnaxageHune aBuraTens

Ins o6ecneyeHns 4OCTAaTOYHOrO OXMaXAEHNS anekTpoaBUraTens

1 anekTpoHHoro obopyaoBaHuNs cobniofante cnepylowme

TpeboBaHus:

+ Y6eauTtecb, YTO AOCTATOYHO BO3AyXa ANS OXMaXAEHMUS.

« [MopaepxwuBaiite TeMnepaTypy OxnaxaarLero Bo3gyxa Huxe
40 °C.

+ Cnepgute 3a TeM, 4To6blI oOxNaxgatolme pebpa u nonactu
BEHTUNSATOPA GbINM YUCTBIMU.

5.2 MoHTax BHe nomMelleHus

Mpu MOHTaxe BHe NoMeLLeHUss HeobxoanmMo obecnedunTb
COOTBETCTBYIOLLYIO 3aLUTY HAcoca, YTOGbl UCKITIOYUTD
obpa3oBaHVe koHOeHcaTa Ha ANeKTPOHHOM 0GopyaoBaHUN.
Cmotpute puc. 1.

TMO00 8622 0101 - TM02 8514 0304

Puc. 1 [llpumepsbl 3aMTHLIX HABECOB

Ypanute cnuBHyo nNpoodKy, HanpaBneHHY BHU3, YTOOLI B
OBuraTene He ckannvBanacb Brara u Boga.

BepTukanbHo ycTaHaBnvBaeMble HAaCOCh NOCne yaaneHus
CnuBHOM NpobkM MMetoT knacc 3awmTbl IP55. Knacc 3awuTol
ropM3oHTanbHO yCTaHaBNMBaEMbIX HACOCOB MeHsieTcs Ha IP54.

6. MoakniovyeHue anekTpoobopynoBaHUsA

MoaknioyeHne anekTpoo6opyaoBaHUS YaCTOTHO-PEryNUpyemblX
HacoCoB OMUCbLIBAETCS B pasgenax:

6.1 lNodknoyeHue anekmpoobopydosaHusi - HAcoChl C
00HOasHbIMU 3rrekmpodsu2amensimu, cTp. 5

6.2 Modkno4deHue anekmpoobopydosaHusi - HACOChI C
mpexghasHbIMu anekmpodsuzamensamu 0o 7,5 kBm, cTtp. 7
6.3 lNodknoyeHue anekmpoobopydosaHusi - HAcOChl C
mpexgpasHbiMu anekmpodsuzamenamu, 11-22 kBm, ctp. 9.

6.1 MoakntoveHne 3NeKTPoo6opyaAoBaHUSA - HACOChI C
oaHoda3HbIMU 3NeKTpoABUraTensiMm

lpedynpexdeHue

lompe6umens unu, coomeemcmeeHHo, Juyo/
opeaaHu3ayus, 8bIMOJIHSAOWUE MOHMaX, Hecym
omeemcmeeHHOCMb 3a NpaeusibHoe
nooKIro4YeHUe 3a3eMslIeHUs U 3auumsl e
coomeemcmeuu ¢ delicmeyrou,umu
HayuoHa/IbHbIMU U MeCMHbLIMU HOPMamueHbIMU
dokymeHmamu. Bce onepayuu osmKHbI
8bINOJSIHIMbLCS cneyuasucmamu.

lpedynpexdeHue

lMeped npoeedeHuem n06bIX pabom e KneMMHoU
KOpobKe Hacoca He06x00UMO Kak MUHUMYM 3a
nsamMbs MuHym 3o 3mo20 OMKJ/HUMb
HanpsixeHue numaHusl.

O6pamume eHUMaHue, YmMo cu2HasbLHOe peje
Moxxem 6bImb MOGKITIOYEHO K 8HEWHEMY
UCMOYHUKY numaHusi, KomopbIli ocmaémcs
nodcoeOuUHEHHbIM NPU OMKYEeHUU om
numaruwel cemu.

[nsi 0603Ha4YeHns faHHOTo NpeaynpexaeHns Ha
KNeMMHOM Kopobke ABuraTensi UMeeTcsl Apriblk
XEnNnToro upeta:

i

Temnepamypa noeepxHoCcmMu KJeMMHOU KOpo6GKu
mMoxem 6b1mb 6osbwe 70 °C 6o epemst pabomai
Hacoca.

MpedynpexdeHue

6.1.1 NMoaroTtoBka

Mepen noakniodeHnem ogHodasHoro E-Hacoca k cetu
3NEeKTPONUTaHNs HeOBXOANMO BHUMATENBHO U3YYUTL CXEMY B
PUCYHKe HuKe. XOTSl BHELUHSSA 3aluTa ABuratens He TpeGyeTtcs,

XenatenbHO BbINOJIHUTL NOAKI4YeHne no npe,qnox(eHHon cxemMme.
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Puc. 2 T[MogkntoYeHHbI K CETU HAacoC C CETEBbIM
BbIKITlO4aTENeMm, NnaBkMM NpeaoxpaHuTenem,
[OMNOSTHUTENbHOW 3aWMUTON U 3aUTHBIM
3asemneHmem

6.1.2 3awmTa OT yaapa TOKOM - NpU OTCYTCTBUM
HenocpeAcTBEHHOrO NPUKOCHOBEHUSA

lpedynpexdeHue

Hacoc domxeH 6bimb 3a3eMsieH U uMemsb
3awumy om ydapa moOKOM npu HenpsiMom
APUKOCHOBEHUU 6 coomeemcmeuu ¢
delicmeyouuMu HayuoHaaAbLHLIMU U MECMHbIMU
HopMamueHbIMu AOKyMeHmamu.

MpoBoaa 3aMnTHOro 3a3eMIeHNs AOMKHbI UMETb LiIBETOBYIO
MapkmpoBKy nubo xento-3eneHoro (PE), nmbo xento-3eneHo-
cuHero (PEN) ugeta.

6.1.3 NMnaBkue npegoxpaHuTenu

PekomeHayeMble Tnopasmepbl NNaBkMX NpefoxpaHuTenem
npviBefeHbl B pasgene 20.1 HanpsykeHue numaxus.

6.1.4 JononHuTenbHas 3awura

Ecnun Hacoc nogKmtoYeH K 3aneKkTpu4eckon ycTaHoBKe, B KOTOPOW B
KayecTBe AOMNONHUTENBHON 3alMTbl NCNOMb3yeTCcs 3alnTa oT
TOKa yTeukn Ha 3emmto (ELCB), aBToMaT 3alUMTHOrO OTKIIOYEHMNS
[OIMKEH UMETb MapKUPOBKY:

ELCB

Mpwu BIGOpE aBTOMAaTa 3aLMTHOrO OTKMOYEHUST HeobxoaMMo
yunTbiBaThb ObOLLEe 3HaYeHMe ToKa YTEeYKN BCEX ATEMEHTOB
anekTpoobopynoBaHus.

Tok yTeuku anekTpoAaBuUraTens npu aKkcnnyatauum B HOpMarnbHbIX
ycrnosusx cMmotpute B pasgene 20.3 Tok ymeyku.

Bo Bpems nycka v npn acMMMETPUYHOM 3MeKTPOCHabXeHnn Tok
YTEYKN MOXET ObITb BbIlLE OObIYHOIO U MOXET BbI3BaTb
cpabaTbiBaHne ELCB.

Pycckun (RU)



(NY) umxoaky

6.1.5 3awumTta anekTpoaBuraTens

BHewHAs 3awnTa anektpoasuratens He Tpebyetcs. OH ocHalleH
3aLLMTOM KaK OT ANUTENbHO AeNCTBYHOLLEN Neperpysku, Tak 1 Ha
cnyyan 6nokuposku (IEC 34-11, TP 211).

6.1.6 3awmTa oT nepeHanpsaxeHUs

Hacoc 3aumiieH oT nepeHanpsikeHusi ¢ NOMOLLbI BapUCTOPOB,
BKIIOYEHHbIX Mexay dason n HemTpanbto 1 ason 1 3emMnen.

6.1.7 HanpsixxeHne NUTaHUA U CETb 3NEKTPONUTaHUA

1 x 200-240 B, - 10 %/+ 10 %, 50/60 'y, PE (c 3aWwuTHbIM
3a3emrneHuem).

3HayeHns paboyero HanpsKEHUs U YacTOTbl TOKa yKkasaHbl Ha
drpMeHHON Tabnuyke ¢ HOMUHaNbHBIMKU AaHHBIMU Hacoca.
Yb6enuTech, YTO XapakTePUCTUKM 3reKTpoaBuraTens
COOTBETCTBYIOT NapameTpam UCMoNb3yemMoro Ha MecTe YCTaHOBKM
NCTOYHMKA 3MEKTPONUTaHUsS.

KoHLUbl NpoBOAOB, BIBOAMMBIX B KITEMMHYO KOPOOKY
aneKTpoABuraTenst Hacoca, AOMMKHbl BbITb MakCMMansHO
KOPOTKMMU. VIckntodeHne cocTaBnsieT NpoBo/ 3aLMTHOrO
3a3eMneHvs, ANnHa KOTOPOro A0SMKHA BbIGNpaTbCa Takow, YToObI
OH o6opBancs nocnegHnM, ecnu kabens 6yaeT cnyyanHo BbipBaH
13 pe3bboBor kabenbHon MydThbI.

TMO2 0827 2107

Puc. 3 TlloagknioveHne anekTponutaHus

Ka6enbHoe ynnoTtHeHue

KabenbHoe ynnotHeHue cootBeTcTByeT EN 50626.

» KabenbHoe ynnotHeHue 2 x M16, guametp kabensa &4-310
+ KabenbHoe ynnotHeHue 1 x M20, gnametp kabensa &10-214
» 1 BcTaBHOW kabenbHbI BBOA AN YNNOTHEHUS kabens M16.

lpedynpexdeHue

Ecnu numarowuli kabenb noepexdeH, OH AOSIKeH
6bImb 3aMeHeH KeasnlugpuyupoeaHHbIM
nepcoHasom.

Twun cetn

YacToTHO-perynupyemblie Hacockl ¢ 0aHO(asHbIMMY
anekTpoasuraTensiMu MoryT ObiTb NOACOEANHEHBI K CETU N0GOro
TMna.

lpedynpexdeHue

He nodknroyvaiime yacmomHo-pezynupyemsbie
Hacocbl ¢ 00HOa3HbIMU 351eKmpodeu2amesnisimu
K cemu numaHus ¢ HanpshkeHuem Mexaoy ¢hasoli
u 3emnél 6onbwe 250 B.

6.1.8 BkntioueHue/BbIKNOYEHME Hacoca

BknroyeHue/8bIK/Il04eHUe Hacoca ¢ MoOMouWbHo

cemeeo20 8biKJIlo4amerns pa3pewaemcs
8bINOJIHSIMb He Yauwje, YeM mpu-4yembipe pa3a 8
yac.

I'Ipw BKIMHOYEHUU C NOMOLLbIO CEeTEeBOro BbIKN4aTens Hacoc
Ha4ynHaeT paGOTaTb NnNb CNycTA 5 CeKyHAa.

Ecnu TpebyeTcs 6onee yactoe BKMOYEHME U BbIKMOYEHNE
Hacoca, Ucrnonb3yinTe BXOA AN BHELIHEro CMrHana BK./BbIKI.
npy BKMOYEHUN/BBIKITIOYEHMM Hacoca.

Ecnu Hacoc Bko4aeTcst Unu oTkIio4aeTcsi ¢ NOMOLLbO
BHelwHero curHana BKI1/BbIKJ1, oH HaunMHaeT paboTatb
HEeMe[eHHO.

6.1.9 MoakntoveHne

Ecnu eHewHul ebiknrodyamens BKJ1/BbIKIT He

noOKJIl4YeH, KneMMmbl 2 u 3 HeobxodumMo

coeduHUMBb nepeMbIYKol.

[ins BbINONHeHWs TpeboBaHMi No TeXHNKe GesonacHoCTH
NpoBOAa, OTHOCSILLMECS K YKa3aHHbIM HUXe rpynnam, JOMKHbI
ObITb HaAEXHO M30NUPOBaHbI APYr OT Apyra Ha BCEM CBOEM
NPOTSXKEHUUN C NMOMOLLbIO YCUITEHHOW N30Mauun:

Fpynna 1: Bxoabl

« BKJ1/BbIKN, knemmbl 2 n 3

* Liudposon Bxoa, knemmbl 1 1 9

* Bxop ycTtaHOBNEeHHOro 3HayeHus, krnemmol 4, 51 6

* Bxopa patyuka, knemmbl 7 n 8

* GENIbus, knemmbl B, Y n A

Bce Bxoapl (rpynna 1) n3onmpoBaHbl OT NOAKITHOYEHHbIX K
ANEKTPOCETN YacTen aNeKTpoobopyaoBaHWsI C MOMOLLbIO
YCWUNEHHON U30MALMN U ranbBaHNYeCckun pasBasaHbl C ApYriMu
anekTpouensiMu.

Ha Bce knemmbl cuctembl ynpaBreHus nofaeTcst NOHUXEHHoe
HanpsbxeHWe Ans noBblleHns anekTpobesonacHocTu (PELV).
9710 obecneunBaeT 3awmUTy OT YyAapOB TOKOM.

Fpynna 2: Beixop (curHana pene, knemmbl NC, C, NO)
Bbixog (rpynna 2) ranbBaHUYeCcKkW pasBsidaH ¢ Apyrumu
anekTpouenamu. K knemmam Bbixoaa MOXeT 6bITb NogaHo
paboyee UnNK HU3KOE HaMpsKeHWE.

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

Fpynna 4: Ka6enb cBA3M (8-LUTbIPbKOBLIN) - TONLKO ANSA
HacocoB TPED

Kabenb cBA3u nogknioyaeTcs kK po3eTOYHOM YacTu B rpynne 4.
Kabenb obecneumBaeT CBA3b MeXAy ABYMS Hacocamu,
COeAWHEHHbIMU C OAHUM UNWU ABYMS AaT4yMKamy AaBreHus,
cMm. pasgen 6.6 Kabesb cessu 0nsi Hacocoe TPED.
MepekntovaTtens rpynnbl 4 4aeT BO3MOXHOCTb BbIOpaTh pexunm
paboTbl "nepemMeHHbIN" unn "pesepsHbIN".

CmoTpuTe onucaHue B pasgene 7.2.1 JononHumernbHble
pexumbl aKcrinyamayuu Hacocos TPED.
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Puc. 5 Knemmbl HacocoB TPED

anbBaHW4Yeckas pa3Bsizka JofkHa oTBeYaTb TpeboBaHUsAM
ycuneHHown nsonsauuun cornacHo ctaHgapty EN 60335, Bkntovas
TpeboBaHWsA No ANMHE NYTU TOKa yTEYKU 1 Jonyckam.

TMO02 0795 0904

TMO02 6009 0703

6.2 MoakntoveHne 3NeKTPoo6opyaoBaHUs - HAacOChl C
Tpexda3HbIMU aneKTpoaBuratenamm ao 7,5 kBt

lpedynpexdeHue

Mompe6umens unu, coomeemcmeeHHo, J1uyo/
opaaHu3ayus, 8bINoJIHSAIOWUEe MOHMaX, Hecym
omeemcmeeHHOCMb 3a NpasusibHoe
NodK/Ilo4YeHUe 3a3eM/IeHuUsl U 3auumsi 8
coomeemcmeuu ¢ delicmeyrou,umu
HayUuoHa/lbHbIMU U MeCMHbIMU HOPMamueHbIMU
dokymeHmamu. Bce onepayuu osmKHbI
8bINOJIHAMbLCS cneyuaaucmamu.

lMpedynpexdeHue
lMeped npoeedeHuem n06bIX pabom e KieMMHOU
KOpobke Hacoca He06x00UMO KaK MUHUMYM 3a
nsames MuHym Ao 3mo20 OMmKJ1IoYUMb
HanpsixeHue nuMaHus.
O6pamume sHUMaHue, YMo cu2HaslbHoe peJie
Moxxem 6bImb MOGKIIIOYEHO K 8HEWHEMY
UCMOYHUKY numaHusi, Komopbil ocmaémcs
nodcoeOuHEHHBLIM NPU OMKJIFOYeHUuU om

numaruweli cemu.
Mepen nogkntoyeHnem ogHodasHoro E-Hacoca k cetu

3MeKTPONUTaHNs Heo6XoaANMO BHUMATENbHO U3Y4YUTb CXEMY B
PUCYHKE HIKe. XOTSl BHELUHSISA 3aluMTa ABUraTens He TpebyeTtcs,

[na o6o3HayeHna AaHHOro NpeaynpexaeHns Ha
KNneMMHOM Kopobke ABuraTensi MMeeTcs AprblK
XENToro upera:

6.2.1 MoaroToBKa

XenaTernbHO BbINOMHUTL NOAKIIOYEHWE MO NPeanoXeHHOW cxeme.
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Puc. 6 [MoakntoveHHbI K CeTn HacocC C CeTeBbIM

BbIKIlO4aTenem, nNnaBkMMU NpeaoxpaHuTensmu,
[OMNOSNTHUTENbHOW 3aWMUTON U 3aWUTHBIM
3asemneHnem

6.2.2 3awmTa OT yaapa TOKOM - NpU OTCYTCTBUM
HenocpeAcTBEHHOrO NPUKOCHOBEHUS

lNpedynpexdeHue

Hacoc domxeH 6bimb 3a3eMJieH 8
coomeemcmeuu ¢ delicmeyrowumu
HayUOHasIbHbLIMU U MeCMHbLIMU HOPMamueHbIMU
doKyMeHmamu.

Ecnu mok ymeyku annekmpodeu2ameisiel
MowHocmbro om 4 kBm 8o 7,5 kBm > 3,5 MA,
6ydbme 0co6eHHO 0CMOPOXHbI MNPU 3a3eMiIeHuU
deuzamenedl.

B cranpaptax EN 50178 u BS 7671 npuoasitca cnegytowine

Mepbl NPeAOCTOPOXHOCTU ANs ToKa yTeukn > 3,5 MA:

* Hacoc gomkeH 6bITb YCTaHOBMNEH CTALMOHAPHO U
HEenoaABWXHO.

» Hacoc gonxeH 6biTb NOCTOSIHHO COEAWNHEH C
3NeKTPonUTaHueM.

MoakntoyeHne 3a3emMreHnst AOMKHO BbINOMHATLCS
OBYXKWUMbHBIM 3aLUTHBIM MPOBOAOM.

MpoBoaa 3aWmnTHOrO 3a3eMIeHNs AOMKHbLI UMETb LIBETOBYIO
MapkupoBKy nubo xento-3eneHoro (PE), nubo xenTo-3eneHo-
cuHero (PEN) uBeTa.

Pycckun (RU)
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6.2.3 NnaBkne npegoxpaHUTenu

PekomeHayeMble TUNnopa3Mepbl NNaBknx npefoxpaHuTenemn
npueeaeHbl B pasgene 21.1 HanpsxkeHue numaHus.

6.2.4 lononHUTenbHas 3awumTa

Ecnu Hacoc nogkmoYeH K aneKTpu4yeckon yCTaHOBKe, B KOTOPOW B
KavyecTBe JOMONHMTENbHON 3alMThl UCNOMNb3yeTcs 3almTa ot
Toka yTeuykun Ha 3emnto (ELCB), aBToMaT 3aLlMTHOIO OTKIHOYEHMS
OOIMKEH NMeTb MapKUPOBKY:

T

ABTOMaT 3aLUUTHOIO OTKIHOYEHNS.

Mpwn BoIGOpPE aBTOMAaTa 3aLMTHOrO OTKMOYEHUS HeobxoanMo
y4nTbiBaTh 06LLiee 3HaYeHNe ToKa YTEeYKN BCEX ANIEMEHTOB
anekTpoobopynoBaHus.

Tok yTeukn anekTpoaBUraTens npu akcniyaTauum B HopmanbHbIX
ycnoBsusix cMoTpuTte B pasgene 21.3 Tok ymeyku.

Bo Bpemsi nycka n npyv acCMMMETPUYHOM 3eKTPOCHaBXeHNn ToK
YTEYKN MOXET ObITb BbilLe 0ObIYHOIO N MOXET Bbi3BaTb
cpabaTbiBaHne ELCB.

6.2.5 3awuTa anekTpoaBUraTens

BHelwHss 3awuTa anekTpoasuratens He Tpebyetcsi. OH ocHalleH
3aWMTON KakK OT ANUTENbHO AeNCTBYIOLWER Neperpysku, Tak u Ha
cnyyan 6nokuposku (IEC 34-11, TP 211).

6.2.6 3awmTa OT NnepeHanpsKeHUA

OnekTpogBuratenb Hacoca 3alluLleH OT NepeHanpsxXeHns ¢
NMOMOLLIbIO BAPUCTOPOB, BKMOYEHHbIX MEXAy haszaMu 1 Mexay
dazamu n 3emnen.

6.2.7 HanpsixxeHne NUTaHUA U CETb 3NIEKTPONUTaHUA
3 x 380-480 B, - 10 %/+ 10 %, 50/60 'y, PE.

3HayveHns paboyero HanpsKeHUs 1 YacTOTbl TOKa yKka3aHbl Ha
dUpMEHHON Tabnumyke ¢ HOMUHANbHbLIMU JAHHBIMK Hacoca.
Heobxoammo cneantb 3a TeM, YTOObI ykasaHHble B (PMPMEHHON
Tabnuyke HoOMMHanNbHbIE AaHHbIE 3NEKTPOobopyAOBaHUSA
coBMaganu c napameTpamu UMeLLLENCsl ANEKTPOCETHU.

KoHLbl NpoBOAOB, BEIBOAUMbIX B KITEMMHYK KOPOGKY
anekTpoaBuraTensi Hacoca, AOMKHbl 6bITb MakCMManbHO
KopoTkumu. VcknioyeHne coctaBnseT NpoBof 3alUUTHOTO
3a3eMIeHus, AnnHa KOToporo AormkHa BblIbnpaTbcsl Takon, YTobbl
OH obopBarncs nocnegHnmM, ecnu kabenb 6yaeT cnyyanHo BbipBaH
13 pe3bboBon kabenbHo MydThI.

TMO03 8600 2007

Puc. 7 TllogknioveHue anekTponuTaHus

KabenbHoe ynnoTtHeHue

KabenbHoe ynnoTHeHne cootBeTcTBYeT cTaHaapTy EN 50626.
+ KabenbHoe ynnotHeHue 2 x M16, anametp kabens J4-310
+ KabenbHoe ynnotHeHue 1 x M20, anametp kabens J9-J17
* BcTtaBHble kabenbHble BBOAbI 2 X M16.

lMpedynpexdeHue

Ecnu numarowuli kabenb noepexx0eH, OH O0JIKeH
6bImb 3aMeHeH KeanugpuyupoeaHHbIM
nepcoHasiom.

Twun cetn

YacToTHO-perynupyemsle Hacocbkl Grundfos ¢ TpéxdasHbiMu
3MNEKTPOABMUraTENsAMU MOXHO MOAKITIOYMTL K ceTu moboro tuna.

lpedynpexdeHue

He nodknrovaiime 4yacmomHo-pez2ynupyemsbie
Hacocbl ¢ mpéxga3HbIMU 351ekmpodeu2amensamu
K cemu numadusi ¢ HanpsixeHuem mexay ¢hasol
u 3emnél 6onbwe 440 B.

6.2.8 BkniouyeHue/BbIKNOYEHUE Hacoca

BkroyeHue/8bIK/Il04eHUe Hacoca C MoOMoWbHo

cemeesoe2o 8blK/Ilo4amersisi pa3pewaemcs
8bINOoJIHAMb He Yauwie, HeM mpu-4emsbipe pa3a e
4ac.

Mpwn BKNIOYEHUN C NOMOLLbIO CETEBOIO BbIKOYaTENS HAacoC
HauyuHaeT paboTaTb NuWb cnycTa 5 cekyHa.

Ecnu TpebyeTcsa bonee yactoe BKIIOYEHME U BbIKMIOYEHNE
Hacoca, Ucnonb3yinTe BXOA AN BHELIHEro CUrHana BKM./BbIKI.
npu BKMOYEHUW/BbIKIIOYEHUM Hacoca.

Ecnu Hacoc BknoyaeTcs Unuv OTKI04YaeTCs C MOMOLLbIO
BHelwHero curHana BKJ1/BbIKJ1, oH HaumMHaeT paboTatb
HemeneHHo.

ABTOMaTM4YeCKNI NOBTOPHbIN NYCK

Ecnu Hacoc, ycmaHo8J1IeHHbIU Ha
asmomamud4ecKuli MoemopHbIU MyCK,
eblK/Il04aemcsi u3-3a HeucrnpasHocmu, mo rnocJe

eé ycmpaHeHuUs1 oH Ha4yuHaem pabomamsb
aemomamuyecku.
OpHako aBTOMaTUYECKUA NOBTOPHLIA NYCK NPUMEHUM TONBbKO ANS
Takux TUNOB HEUCNpPaBHOCTEN, KOTOpble UMELDT
COOTBETCTBYHOLLME HAacTporku. Kak npaBuno, aTo ogHa us
cnenymwoLmMx HEUCNpPaBHOCTEN:
* BpPEMEHHas neperpyska
* HEeWcnpaBHOCTb B MUTAIOLLEN 3MEKTPOCETU.

6.2.9 NMoaknto4veHne

Ecnu eHewHul ebiknoyamens BKJ1/BbIKI1 He

YkasaHue | MOOKJIOYEH, KieMMbl 2 u 3 Heo6xodumo

coeduHUMb nepeMbI4YKodll.

[nsa BbINONHeHUs TpeGOBaHMVI no TexHuke GesonacHocTn
npoeofa, OTHOCALNECH K YKadaHHbIM HMXe rpynnam, OO KHbI
ObITb HAAEXHO n3onupoBaHbl Apyr OT Apyra Ha BCEM CBOEM
NPOTAXEeHUU C NoMoLLbo yCVIJ'IeHHOVI nsonaunu:

Fpynna 1: Bxoabl

«  BKJ1/BbIKN, knemmbl 2 n 3

* Liudposon Bxoa, knemmbl 1 1 9

* Bxop ycTtaHOBNEeHHOro 3HayeHus, knemmol 4, 51 6

* Bxopa patyuka, knemmbl 7 n 8

* GENIbus, knemmbl B, Y n A
Bce Bxogpl (rpynna 1) n3onmpoBaHbl OT NOAKITHOYEHHbIX K
3NEeKTPOCETH YacTel anekTpoobopygoBaHMs C NMOMOLLbIO
YCUINEHHOW M30MSALMUM 1 ranbBaHWYEeCKN pas3Ba3aHbl C ApYrMMu
anekTpouensmu.
Ha Bce knemmbl cuctemMbl ynpaBneHusi NogaeTcs NOHMXEHHoe
HanpsxkeHWe Ans NoBbllLeHNs anekTpobesonacHocTu (PELV).
9710 obecneunBaeT 3awmUTy OT YyAapOB TOKOM.



Ipynna 2: Beixop (curHana pene, knemmbl NC, C, NO)

Bbixog (rpynna 2) ranbBaHMYeCKn pa3BsA3aH ¢ Apyrummn
anekTpouensamu. K knemmam Bbixoga MoXeT 6biTb NogaHo
paboyee unmn HM3KOE HanpsHKeHue.

F'pynna 3: CeTeBoe nutaHue (knemmbl L1, L2, L3)

Ipynna 4: Kabenb cBA3M (8-WTLIPbKOBLIN) - TONMbKO ANSA
HacocoB TPED

Kabenb cBA3M nopknioyaeTcs K po3eTOYHOM YacTu B rpynne 4.
Kabenb obecneunBaeT CBA3b MeXAy ABYMSA Hacocamu,
COEAUHEHHBIMU C OAHUM MU ABYMS AaTyMKamu AaBreHus,
CcM. pasgen 6.6 Kabenb cessu 0ns Hacocose TPED.
Mepekntoyatens rpynnbl 4 AaeT BO3MOXHOCTb BbIOpaTh pexum
paboTbl "nepemMeHHbIN" unu "pesepBHbIN”.

CmoTpuTe onucaHue B pasgene 7.2.1 [JononHumernbHbie
PeXuMbI aKcryamayuu Hacocos TPED.

e A
R

1

0-10V
0/4-20 mA 4-20 mA 1: Lndposoit Bxon
: "3emna" (kopnyc)
1+24B

: Bxoa patyuka ‘

‘ 9
| 8
1/0 7

‘ B: RS-485B
Y
| A

o[ofa[a] [o[o[o] Y: Sxpa
1]0]8| 7| Bly|a] A:RS-485A
-
o
<
-3
3
STOP ‘ o
\7 -
‘ L 6: "3emns" (kopnyc) ‘
5:+10B
‘ (i 50/4'20 mA ( i ;0'10\/ 4: Bxod yCTaHOBMNEHHOTO ‘ g
C 3Ha4YeHus o
‘ | 3: "3emns" (kopnyc) ‘ I
o|o|ooid) 2: BKA/BLIKN 3
6/5/4]3]2 ‘ N
s
| =

Puc. 8 Knemmbl HacocoB TPE, NKE, NKGE n NBE, NBGE

¥ euuAd]

F e e Tremme
‘ —+10/4-20 mA L1 4-20 mA

0/1

: Undposon Bxoa ‘
: "3emna" (kopnyc)
1+24 B ‘

1
9

8

7: Bxopg patyuka
B: RS-485B
Y
A

: OkpaH
: RS-485A

r

|

|

|

|

|

|

|

|

|

|

|

L
| euuAid]

~

L 6: "3emns" (kopnyc)

‘ 0/4-20 Aiomv 5:+108 ‘
¥ X <

W FloK 4: Bxop, ycTaHOBMEHHOIO

‘ C 3HaveHus ‘

| 3: "3emna" (kopnyc)

o[o[alofal 5.
6lslalzl2 2: BKN/BbIKN

Puc.9 Knemmbl Hacocoe TPED

TMO3 0125 4104

[anbBaHU4Yeckas pasBsidka JOMKHa oTBevaTb TpeboBaHUSM
ycurneHHown nsonaumm cornacHo craHgapty EN 60335, Bkntoyas
TpeboBaHMA NO ANMHEe NyTU TOKa YyTEYKM 1 JonycKkam.

6.3 NMoakntovyeHne 3NeKTPoo6opyaoBaHUS - HACOCHI C
TpexdasHbIMK anekTpoaBuratenamm, 11-22 kBr

MpedynpexdeHue

Mompe6umens unu, coomeemcmeeHHo, Nuyo/
opaaHu3ayusi, ebINo/IHAOUUE MOHMAaX, Hecym
omeemcmeeHHOCMb 3a NpasusibHoe
nodknoYeHue 3a3eMIeHUs] U 3alyumabl 8
coomeemcmeuu c delicmeyrowumu
HayUoOHaNbHbIMU U MECMHBIMU HOPMamueHbIMU
dokymeHmamu. Bce onepayuu Go/mKHbI
8LIMOIHAMLCS creyuanucmamu.

lpedynpexdeHue

INeped npoeedeHueM 06bIx pabom e KneMMHoU
Kopobke Hacoca Heo6x0OUMO KaKk MUHUMYM 3a
namb MuHym Ao 3mo20 OMKJIIYUMb
HanpsixeHue numMaHus.

O6pamume eHUMaHue, 4YMo CU2HaJIbHOe peJie
Mo)xem 6bImb MOOK/TFOYEHO K 8HEWHeEMY
UCMOYHUKY numaHusi, Komopbii ocmaémcsi
noAcoeQUHEHHBIM NMPU OMKJIFOYEeHUU om
numarouweli cemu.

lMpedynpexdeHue

Temnepamypa nosepxHoCcmMu KIeMMHOU KOpo6Ku
moxxem 6bIimb 6onbwe 70 °C 8o epems pabomsli
Hacoca.

Pycckun (RU)
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6.3.1 MogroroBka

Mepen nogknioyeHnem ogHodasHoro E-Hacoca k cetun
3MNeKTPONUTaHnst HEO6XOAMMO BHMMATENBHO U3YYNTb CXEMY B
pUCyHKe HMXe. XoTa BHELLHSAA 3awuTa ABuratens He Tpebyetcs,
)enarteribHO BbINOMHUTL NOAKIIOYEHME M0 NPEANOXKEHHON CXEME.

_____ T
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L2 — ELCB! — L2 S
L3 — —— 3 o
PE — &
o
o
@ £
=

Puc. 10 TMogkntoyeHHbIN K CeTU HAacoC C CeTeBbIM
BblKMOYaTenem, niaBkMMm NpegoxpaHnTensamMu,
[OMNONHUTENBLHOM 3aLMTON U 3aLMUTHBIM
3a3emrieHnem

6.3.2 3awmTa OoT ynapa TOKOM - NIpu OTCYTCTBUU
HenocpeAcTBEHHOro NPUKOCHOBEHUSA

lpedynpexdeHue

Hacoc domxeH 6bimb 3a3eMJieH 8
coomeemcmeuu ¢ delicmeyrowumu
HayUOHabHbIMU U MEeCMHbLIMU HOPMamueHbIMU
JdoKymMeHmamu.

Ecniu mok ymey4ku anekmpodsuzamenel
mMouwHocmbro om 11 KBm 8o 22 kBm > 10 MA,
6ydbme 0co6eHHO OCMOPOXKHbI NPU 3a3eMiIeHUU
deuzamenell.

B cooTBeTcTBUM co cTtaHgapTtom EN 61800-5-1 Hacoc gomkeH
ObITb YCTAHOBIEH CTALMOHAPHO Y HENOABWXXHO, ECIIN TOK YTEYKMN
> 10 mA.

MoHTax AomKeH BbIMOMHATLCS N0 06pasLy 04HOro U3
NpVBEAEHHbIX HUXEe NPYMEepOoB:

*  OTAEMbHbLIM 3aLUTHLIM NPOBOAOM C MOMNEPEYHBIM CEYEHNEM
He MeHee 10 MMZ;

TMO04 3021 3508

Puc. 11 TNogkniovyeHne oTAENbLHOro 3alwnTHOro Nnposoja c
NMOMOLLbIO OAHOTO U3 MPOBOAOB 4-XWINBHOrO CUIOBOIO
kaberns (C nonepeyHLIM ceyeHneM He MeHee 10 MM2)

* [ABYMSl 3aLiMTHbIMW NPOBOAAMM C OQMHAKOBbLIM NOMEPEYHbLIM
ceyeHneM B Ka4yecTBe CUMoBoro kabens; oamH nposog
MOAKIOYAeTCs K AOMNOMHUTENBHON KNeMMe 3a3emieHus B
KnemMMHoI kopobke.
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TMO3 8606 2007

Puc. 12 lMopgkntoveHne AByX 3aMTHBIX NPOBOAOB 3a3eMieHus
C MOMOLLbI0 ABYX NPOBOAOB 5-KMIbHOIO CUTOBOIO
kabens

MpoBoaa 3almnTHOrO 3a3eMIeHNs AOMKHbLI UMETb LiBETOBYIO
MapkMpoBKy nubo xento-3eneHoro (PE), nubo xenTo-3eneHo-
cuHero (PEN) uBeta.

6.3.3 NMnaBkue npegoxpaHuTenu

PekomeHayemble TUNopasMepbl NNaBkUxX NpefoxpaHuTenen
npueeneHbl B pasgene 22.1 HanpsixxeHue numaHus.

6.3.4 lononHuTenbHas 3awuTra

Ecnun Hacoc NoakIIioYeH K 3MeKTpUYeCcKoi yCTaHOBKE, B KOTOPOI B
KayecTBe JOMONHUTENbHOI 3alnTbl UCNONb3yeTcs 3aluTa oT
TOKa yTeuku Ha 3emnio (ELCB), aBToMaT 3aLMTHOMO OTKIOYEHUS
[OMKEH UMETb MapKUpPOBKY:

=] e

ABTOMAT 3aLUUTHOMO OTKITOYEHMS.

Mpu BEIGOPE aBTOMATA 3aLLMTHOTO OTKMIOYEHUS HEOBXOAMMO
yunTbIBaTh 06LLEE 3HAYEHNEe TOKa YTEYKN BCEX NIEMEHTOB
anekTpoo6opyaoBaHms.

Tok yTeuku anekTpoaBuUraTens npu aKkcnnyatauum B HOpManbHbIX
yCcrnoBusx cMoTpuTe B pasgene 22.3 Tok ymeyku.

Bo Bpems nycka v npn acMMMETPUYHOM 3MeKTPOCHabXeHnn Tok
yTEYKM MOXET ObITb BbllLe 06bIYHOTO ¥ MOXET Bbl3BaTb
cpabaTbiBaHne ELCB.

6.3.5 3awmTa anekTpoaBUraTens

BHelwHsAs 3awmTa anekTpoaBuratens He Tpebyetcsi. OH ocHalleH
3alnTON Kak OT ANMTENbHO OENCTBYIOLWEN Neperpysku, Tak U Ha
cnyvai 6nokuposku (IEC 34-11, TP 211).

6.3.6 3awmTa OT NepeHanpsxXeHNsA

Hacoc 3awmiyeH ot nepexogHblX HanpsKeHui B CETU B
COOTBETCTBUM C TPEBOBAHUSMU HOPMATUBHOW AOKYMEHTaLUn
EN 61800-3 v Bbigepxusaet nmnynsc VDE 0160.

Hacoc ocHalléH BapucTopoMm, KOTOPbIA SBNSIETCS 9lIEMEHTOM
3aLuUTbl OT NEPEXOAHbIX HAMNPSHKEHUN B CETU.

BapwucTtop nmeeT onpeaeneHHbIn CPok cryXbbl U CO BpEMEHEM
ero Heobxoanmo 3ameHnTb. Korga npuaért Bpems MeHsATb
Bapuctop, B R100 n PC Tool E-products nosiButcs
COOTBETCTBYIOLLMIA NpeaynpeanTenbHbIA CUrHarn.

Cmotpute 19. ¥Yx00 u mexHu4yeckoe obciyxueaHue.

6.3.7 HanpsixkeHne NUTaHUA U CeTb 3NEKTPONUTaAHUSA
3 x 380-480 B - 10 %/+ 10 %, 50/60 'y, PE.

3HaueHns paboyero HanpsXXeHUs 1 YacToTbl TOKa yKasaHbl Ha
dUpMeHHON Tabrnmyke ¢ HOMUHANbHLIMU JAHHBIMWU Hacoca.
Y6eautechb, 4TO XapakTepUCTUKN aneKkTpoaBuratens
COOTBETCTBYIOT NapameTpam UCMOrb3yeMoro Ha MecTe YCTaHOBKMN
VNCTOYHMKA SMEKTPONUTaHUS.

KoHubl NpOBOAOB, BbIBOAUMbIX B KITEMMHYK KOPOOKY
3rekTpoaBUraTensi Hacoca, AOMKHbl 6bITb MakCUMarnbHO
KOpOTKMMU. UckntoueHre cocTaBnseT NnpoBoa 3alUTHOIO
3a3eMIieHus, AfIMHa KOTOPOro JOSMKHA BbiIGMpaTbcsa Takon, YToObI
oH obopBancs nocnegHnm, ecnu kabens 6ygeT cnyvyanHo BbipBaH
13 pe3bboBon kabenbHoW MydThl.



Puc. 13 lMoaknioveHne anekTponutTaHuns

KabenbHoe ynnoTHeHune

KabenbHoe ynnoTHeHue cooTBeTCcTBYET cTaHAapTy EN 50626.

+ KabenbHoe ynnotHeHue 1 x M40, anametp kabensa &16-228
+ KabenbHoe ynnotHeHue 1 x M20, guametp kabens &9-317
+ KabenbHoe ynnotHeHue 2 x M16, gnametp kabensa &4-310
BcTaBHble kabenbHble BBoAbl 2 X M16.

lpedynpexdeHue

TMO03 8605 2007 - TM04 3048 3508

Ecnu numarowuli kabenb noepexdeH, OH QOJIKeH

6bImb 3aMeHeH KeanlugpuyupoeaHHbIM
nepcoHasiom.
Twun cetn

YacTtoTHo-perynupyemble Hacockl Grundfos ¢ TpéxdasHbiMu
aneKkTpoaBUraTensiMm MoOXHO NMOAKIMIOYUTL K CETH Moboro Tuna.

lpedynpexdeHue

He nodkntoyaiime 4yacmomHo-peaynupyembie
Hacocsl ¢ mpéxghasHbIMU annekmpodeuzamensim

u

K cemu numadusi ¢ HanpsikeHuem mexady ¢pasol

u 3emnél 6onbuwe 440 B.

6.3.8 BknrouyeHune/BbIKNKOYEHME Hacoca

BknrovyeHue/ebik/1l0o4eHUe Hacoca ¢ MoMouWwbHo

cemeeo20 ebiK/Iro4amess paspewaemcs
8bINOJIHIMb He Yawje, YeM mpu-4yembipe pa3a
8 yac.

[Mpu BKIOYEHNM C NOMOLLBIO CETEBOrO BbIKMIOYaTENsa Hacoc
HaumHaeT paboTaTb NULWb CNyCcTst 5 CEeKyHA.

Ecnun Tpebyetcsa 6onee yactoe BKMOYEHNE U BbIKIOYEHNE
Hacoca, Ucnonb3yiTe BXOA ANSA BHELIHEro curHana BKn./BbIKN.
npwv BKIMOYEHUW/BBIKIIOYEHMIN Hacoca.

Ecnu Hacoc BknoyaeTcs unm oTknioyaeTcs ¢ MOMOLLbIO
BHewwHero curHana BKJ1/BbIKI, oH HaunMHaeT paboTaTtb
HeMeaneHHo.

6.3.9 Mopkno4veHne

Ecnu eHewHul ebikntovyamens BKJ1/BbIKIT He

nooKIo4YeH, Knemmsbl 2 u 3 Heo6xodumo

coeduHUMBb nepemMbIYKOU.

[nsa BbINONHEHWA Tpe6OBaHVIl7I no TexHuke 6esonacHocTn
npoBoAa, OTHOCALWMECH K YKa3aHHbIM HUWXe rpynnam, AOMKHbI
ObITb HalEXHO n30nMpoBaHbl gpyr oT Apyra Ha BCeMm cBoemM
NPOTAXEHUN C NOMOLLbIO yCVIJ'IeHHOVI naonauuu:

Fpynna 1: Bxoabl

BKIN/BbIKI, knemmbl 2 n 3

Lindpposoiwi Bxoa, knemmbl 1 1 9

Bxog yctaHOBNEHHOro 3HayeHus:, knemmbl 4, 5 1 6
Bxon aatyuka, knemmbl 7 1 8

GENIbus, knemmbl B, Y n A

Bce Bxogpl (rpynna 1) n3onmpoBaHbl OT NOAKIMHOYEHHbIX K
3MeKTPOoCeTH YacTeln aNeKkTpoobopyAOBaHNS C MOMOLLBIO
YCUINEHHOW M30MALMY 1 ranbBaHWYeCcKn pasBsa3aHbl C ApYrumMu
aneKkTpouensMu.

Ha Bce knemmbl cucTembl ynpasneHns nogaeTcs NOHUXeHHoe
HanpsbkeHWe Ans NoBblleHNs anekTpobesonacHocTu (PELV).
370 obecneymBaeT 3aWnUTy OT y4apoB TOKOM.

F'pynna 2: Beixop (curHana pene, knemmsl NC, C, NO)

Bbixoa (rpynna 2) ranbBaHU4eckun pa3sBsa3aH c Apyrumu
anekTpouenamu. K knemmam Bbixoaa MoOXeT 6bITb NogaHo
paboyee Nnn HU3KOE HanpsHKeHne.

Fpynna 3: CeteBoe nutaHue (knemmbl L1, L2, L3)

F'pynna 4: Kabenb cBA3M (8-LUTbIPbKOBLIN) -
Tonbko ansi HacocoB TPED

Kabenb cBA3M Noakno4aeTcs K po3eTOYHOM YacTu B rpynne 4.
Kabenb obecneymBaeT cBA3b MeXAY ABYMS Hacocamu,
COEAVHEHHbIMW C OQHUM UNKW ABYMS faTYyMKaMu AaBneHns,
cMm. pasgen 6.6 Kabernb cessu dnsi Hacocos TPED.
Mepekntoyatens rpynnbl 4 AaeT BO3MOXHOCTb BbibpaTb pexum
paboTbl "nepemMeHHbIN" unu "pesepBHbIn”.

CmoTpuTe onucaHue B pasgene 7.2.1 JononHumenbHble
pexumbl aKcrnyamayuu Hacocog TPED.
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TMO03 8608 2007
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Puc. 15 Knemmbl Hacocos TPED

TMO03 9134 3407

lanbBaHMyYeckas pasBsidka AOMKHa oTBeYaTb TpeboBaHNAM
ycuneHHown nsonauumn cornacHo ctaHpgapty EN 61800-5-1,
BKrto4asa TpeboBaHMA Mo ANMHE NYTU TOKa yTEYKU 1 JonycKam.

6.4 CurHanbHble Kabenu

* Kabenwu BHelwHero Bbikntovatens BKI/BbIKI, uudpposoro
BXO[a, @ TAKXE YCTAaHOBIEHHOrO 3HAYEHWS U AaT4uKa OOMKHbI
6bITb 3KpaHUpoBaHbl. Heobxoanmo npuMeHsATb kabenu ¢
MnonepeyHbIM CEYEHMEM Xun He MeHee 0,5 MM2 1 He Gornee
1,5 MmM2 |

« OkpaHupoBaHue kabenemn AOMKHO BbINONHATLCSA
nogkntoyeHmem oboux KoHLOB kabenbHow 060M04kM Ha Maccy
Hacoca. Topel akpaHupytoLen 060M04KM JOMKEH HaX0aNTbCS
Ha MUHUMAIbHO BO3MOXHOM yAaneHuu oT KrnemM,
cmoTpuTe puc. 16.

TMO02 1325 0901

Puc. 16 CoeauHeHune onneTkn 1 NpoBOAOB 3KPaHMPOBAHHOMO
kabens ¢ konoakown

*  BwuHTbI coeguHeHns Ha MaccCy OOJDKHbI BCerga ObITb NPOYHO
3aTAHYTbl, HE3aBMCMMO OT TOro, NOAKMK4YeH Kabenb Unn Her.

+ KoHubl NpoBOAOB AOMKHBI ObITb MakCUMaribHO KOPOTKUMM.
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6.5 Kabenb Ans noakKno4YeHUs WUHBI

6.5.1 HoBas yctaHoBKa

[ina coegnHeHns No WnHe cBA3WM HEOOXO0ANMO UCNONb30BaTh
TPEXXKUMbHBIN 3KPaHNPOBAaHHBIN Kabenb CeYEeHNEM XUIbl He
meHee 0,2 MM2 1 He Gornee 1,5 MM2.

» Ecnu Hacoc nogkntovaeTcs K yCTPONCTBY, MMEIOLLEMY Takon
Xe kabenbHbIi pa3beM, aKpaHUPYIOLLYIO ONneTky Heobxoanmo
MOAKIIOYNTbL K 3TOMY KabenbHOMYy pasbemy.

» Ecnu ycTpoiicTBO He UMeeT Takoro e kabenbHoro pasbema,
3KPaHWUPYHOLLYIO ONMeTKy OCTaBMSAT HE NOACOEANHEHHbIM C
3TOWN CTOPOHBI, KakK 9TO NokasaHo Ha puc. 17.

——

TMO02 8841 0904

Puc. 17 MopkntouyeHne 3-XnnbHOro akpaHMpoBaHHOro kabens

6.5.2 3ameHa paHee ycTaHOBNEHHOro Hacoca

« Ecnwv npu ycTaHoBKe cTaporo Hacoca npuMeHsincs
3KPaHUPOBAHHbIN 2-XUTbHbIA Kabenb, NOAKMIOYEHNE [OMKHO
6bITb MPON3BEAEHO, Kak MokasaHo Ha puc. 18.

—

TMO2 8842 0904

Puc. 18 MopgkntouyeHune 2-XnnbHOro akpaHMpoBaHHOro kabens

» Ecnu npu yctaHoBKe cTaporo Hacoca npuMeHsincs
9KPaHMPOBAHHbIN 3-XWUIbHbIV Kabernb, NOAKMYEHNE AOMKHO
ObITb MPOU3BEAEHO, Kak Noka3aHo Ha puc. 6.5.1 Hoeas
ycmaHoeka.

6.6 Kabenb cBsizn gna HacocoB TPED

Kabenb cBA3W coeanHsIeT ABe KNIEMMHbIE KOpO6KVI. SkpaH kabens
€ 060MX KOHLIOB MOAKIIOYEH Ha Maccy Hacoca.

TMO02 5991 4702

Puc. 19 KabGenb cBs3u

Kak nokasaHo Ha puc. 20, y kabens cBsi3n MMeeTCsl rMaBHbI
KabernbHbIi HAKOHEYHUK U NOAYUHEHHBbIN.

naBHbIV MoAYNHEHHBI
HaKOHEYHUK HaKOHEYHWK

gloldle olefe o7

_—

Apnbik 6enoro useta

Mepemblyka

TMO4 5497 3309

Puc. 20 MaBHbIN U NOAYMHEHHbIN KabGenbHbIN HAKOHEYHUK



Ha Hacocax ¢ gaTynkoM, yCTaHOBMEHHbIM Ha 3aBoAe, rMaBHbIN
KabenbHbI HAKOHEYHUK U AaTYMK NOACOEAMHEHbI K O4HON
KIeMMHOM Kopobke.

Ecnu nutaHne aByx HacocoB Gyaet oTkrntoveHo Ha 40 cekyHa,
a 3aTeM BKITIOYEHO CHOBA, HACOC, COEANHEHHBIN C rMaBHbIM
kabenbHbIM HAaKOHEYHNKOM, 3anyCTUTCH NEPBbIM.

6.6.1 NoakntoyeHne ABYX AaTYUKOB

CurHan gatuyumka KonvMpyeTcsi Ha Apyro Hacoc Yepes KpacHbIn
nposop kabens cA3w.

Ecnu nogkntoyeHbl ABa AaTymka (ONUMOHanbHO), Nnepepexbre
KpacHbI NpoBoA, CM. puc. 21.

naBHbIV
HaKOHEYHUK

Apnbik 6enoro useTa

Puc. 21 YpaneHne cKOMMPOBAHHOIO CMrHana gatymka

6.6.2 YnaneHue "nepeMeHHOro pexuma pabotbi” n
"pe3epBHOro pexunma"

Ecnu "nepemeHHbIn pexum paboTbl" 1 "pe3epBHbI pexum" He
HYXHbl, OfLHAKO CKOMMPOBAaHHbIA CUrHaN Aatyvka xenateneH

(o@vH curHan gatyuka K ABYM Hacocam), NepepexsTe 3enéHbin

nposog. Cm. puc. 22.

maBHbIN MogYMHEHHBIN
HaKOHEYHUK HaKOHEYHUK

alalal P Shnepembiuka
%ﬁ —=l

Apnbik 6enoro useta

Puc. 22 Ypanenve "nepemeHHoro pexvma pabotbl" n
"pesepBHOro pexnma"

6.6.3 YaaneHue doyHkuun TPED

Ecnu "nepemeHHbI pexum paboTbl" 1 "pe3epBHbIN pexum”,

TMO04 5495 3309

TMO04 5496 3309

a Takxke CKONMpPOBaHHbIN CUTHaN A4aT4yvka He HY>XXHbl, HeobxoaMmo

NONMHOCTbLIO yaoanuTb kabenb cBA3N.

7. Cnocobbl perynupoBaHus

YcTaHoBKa napaMeTpoB 1 ynpasrneHne 4acTtoTHO-
perynmpyemMbiMn HacoCaMun BbINMOMHAETCA B COOTBETCTBUM C
pexnMmamu akcnnyataunun n ynpasrneHua.

7.1 O630p pexMMoB

PeXxumbl

Hopman. — OctaHoB — MwuH — Makc
aKkcnnyarauuu
PeXumbl

Heperynup. — Perynup.
perynupoBaHus

C nocTosH. C NOCTOSIHHbIM

XapakT-Kon Hanopom”

1) B faHHOM nNpMMmepe Hacoc OCHALLEH JaTynMkoM nepenaga
nasneHus. Hacoc MoxeT BblTb Takke OCHaLLEH AaTYMKOM
TemnepaTtypbl. B aTom crnyyae B pexume Gynet
perynmpoBaTbCs MOCTOsIHHAsA TeMnepaTtypa.

7.2 Pexxum akcnnyataumu

Ecnu yctaHoBneH HopmaribHbil pexum aKkcniyataumm, MOXHO
NocTaBUTb PErynMpyemblil U HeperynupyeMblii pexnm
ynpaBneHus. Cm. 7.3 Pexum yrnpaeneHus.

,Elpyrme BO3MOXHbl€ pEXUMbl 3KCnyaTaunun: OcmaHos, MuH. nnn

Makc.
* OcmaHog8: HacoC OCTaHOBIEH

e MuH.: Hacoc paboTaeT C MUHUManNbHOW YacToTOMN
BpaLleHuns

* Makc.: Hacoc paboTaeT ¢ MakcMMarnbHOWM YacToTow
BpaLLeHus.

Ha PUCYHKe 23 cxemaTW4HO NpeacTaBneHbl MakcumanbHas n
MUWHUMalnbHasa XapakTepucTukn Hacoca.

H
Makc.
MwuH.
Q

Puc. 23 MakcumanbHas u MMHMManbHasa XapakTepucTuKu

Makc. xapaKkTepucTka MOXeT, HanpumMep, BbibupaTbes npu
yOoaneHum Bosayxa U3 CUCTEMbI NMPU MOHTaXe Hacoca.
PexuM aKkcnnyataumy B COOTBETCTBUM C MUHUMATbHO
XapakTepucTUKOI crieayeT BoibupaTth B criyyae, ecnu
HeobxoauMMa MUHUMarbHas nogada.

Ecnu oTKMoYaeTca HanpsikeHne NuTaHusi Hacoca, HaCTPOMKY
Hacoca coxpaHsioTcs.

Mynet R100 gaet AononHUTENbHY BO3MOXHOCTb YCTaHOBKM
napameTpoB W BblBOAA HA AUCMIEN BaXHENLINX NapameTpos,

TMOO 5547 0995

CMOTpU pasgen 9. YemaHoska napamempos ¢ noMowbro rnynbma

R100.
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7.2.1 JononHUTenbHbIe PEXUMbI IKCNIyaTauum HacocoB
TPED

Hacockl TPED umetoT cregytowime ONONHUTENbHbIE PEXUMbI

akcnnyaTayuu:

* MepemeHHbIN pexuM. NepekntoyeHne paboTbl Hacoca
npouvcxoauT Kaxable 24 yaca akcnnyatauuu. Ecnn B
pesynbTraTe BO3HUKHOBEHUS HEMCnpaBHOCTU paboTatoLwnii
Hacoc OTKNoYaeTcs, BKMoYaeTcs Apyron (pe3epBHbIii) Hacoc.

* Pexum akcnnyatauum c pesepBHbIM HacocoM. OauH n3
HacocoB paboTaeT NOCTOSAHHO. YTOObI NCKNIOYMTL 3aefaHue,
BTOPON Hacoc BkrntovaeTcsa Ha 10 cekyHA Kaxable 24 yaca.
Ecnu B pesynbraTe BO3HUKHOBEHWS HEMCNPABHOCTM
paboTaloLwuin HacoC OTKINIYaEeTCs, BKIOYaeTcsa apyrow
(pe3epBHbIit) Hacoc.

Pexuvm paboTbl BeIbMpaeTcs npu noMoLLmM nepekniovarens Ha
Kagon knemmMmHom kopobke, cm. puc. 5,9 n 15.

PexvMbl paboTbl BeIOMpaOTCa NyTeM NEpPeKnioYeHnst HaCTPONKM
Ha "nepemMeHHbIN pexumMm" (Nesoe NonoxeHve) n "pes3epBHbIN
pexum" (npaBoe NosioXeHne).

Mepekntoyatenu B ABYX KNEMMHbIX KOPOBKax cABOEHHOro Hacoca
AOIKHbI ObITb B 0AMHAKOBbLIX NONOXeHUsX. Ecnn nepekntovartenu
B pa3HbIX NONOXEHWUSIX, BbiOMpaeTcsi "pe3epBHbI pexuMm”.

CABOEeHHble HacoCbl MOTYT pPerynvpoBaThbCs U YNpaBnsATbCs Tak
Xe, Kak oTAenbHble Hacockl. [ins NnocTosHHO paboTatoLero
Hacoca BblbupaeTcst paboyas Touka Yepes naHesnb ynpasreHus,
R100 nnn wuHy cBAswn.

O6a Hacoca cnedyem Hacmpaueamb Ha pabomy
€ 00UHaKo8bIMU yCMaHOB8JIEHHbIMU 3Ha4YeHUsIMU
u cnocobom pezynupoeaHus. Ecnu amu

yCmaHo8KU pa3nu4Hbl, Mo 8 pe3ysbmame 3mozo
npu nepeksrv4eHUU ¢ 00Ho20 Hacoca Ha dpyaol
npou3solidem usMeHeHUe pexuma
akcnyamayuu.

Ecnu oTkniovaetcsa HanpsieHne nuTaHus Hacoca, HacTPOWKM
Hacoca COXpaHsoTCS.

MyneT R100 gaeT AONOMHUTENBHY BO3MOXHOCTb YCTaHOBKM
napaMeTpoB ¥ BblBOAA Ha AUCMNEN BaXKHENLWMX NapameTpos,
cMoTpwu pasgen 9. Ycmarogka napamempos ¢ moMouwbto nynbma
R100.

7.3 Pexxum ynpasrneHus

Hacoc moxeT ObITb HACTPOEH Ha ABa OCHOBHbIX peXuma
perynupoBaHus:

* perynupyembii

* Heperynupyembii.

Mpu perynupyemom pexvme ynpasneHns HaCoC aBToOMaTU4eCcKkn
noAcTpavBaeT CBOK NPOU3BOAUTENLHOCTL B COOTBETCTBUM C
BblIOpaHHbIM YyCTaHOBMNEHHbIM 3HaYeHMeM napamerpa
ynpasneHus (AaeneHus, auddepeHunansHOro gaBnexHus,
TemnepaTypbl, Pa3HOCT TemnepaTtyp 1 pacxoaa).

lMpn Heperynupyemom pexviMme ynpasrieHns Hacoc paboTaer B
COOTBETCTBUUN C BBEAEHHOWN NMOCTOSIHHON XapaKTepUCTUKOMN.

Perynupyemsbin Heperynupyemsbin

Hset

N N ©
Q Q

TMOO 7668 0404

Puc. 24 Hacoc B perynupyemMom (C NOCTOSIHHbIM
anddepeHunanbHbIM AaBneHneM) unum
HeperynupyemoMm pexume ynpasneHus

Ha 3aBoge-n3rotoBuTeNne HacocChbl NpeaBapuTeribHO HACTPOEHbI
Ha Heperynupyemblil pexum ynpasneHus,
cM. pasgen 7.4 3asodckasi HacmpoUkKa.
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7.4 3aBoAackasa HacTpoMrka

Hacocbkl TPE, NKE, NKGE u NBE, NBGE

Ha 3aBoge-n3rotoBuTene Hacochl NpeaBapuTeibHO HACTPOEHbI
Ha Heperynupyembii pexummM paboTbl.

YctaHoBneHHoe 3HaveHue cooteeTcTByeT 100 % mMakcMmansHon
Npoun3BOANTENBHOCTU Hacoca (CM. crneundmrKaLmio Ha Hacoc).
3aBofckune YCTaHOBKN Hacoca NpvBeAeHb! MOJTYKUPHbLIM

WwpudTom noag AucnnenHbiMn okHamu B pasgenax 9.7 MeHrwo
SKCITYATALUMSA v 9.3 MeHio YCTAHOBKA.

Hacocbl TPED

Ha 3aBoae-n3rotoBuTene Hacoc npeaBapuTenbHO HAaCTPOEH Anst
paboTbl B HEPETYNUPYEMOM PEXUME U AONOMHUTENBHOM
"nepeMeHHOM pexume".

YctaHoBneHHoe 3Ha4veHue cootBeTcTBYeT 100 % MakcumanbHown
nNpon3BOANTENBHOCTM Hacoca (CM. cneuundurKkaumio Ha Hacoc).
3aBoAcCKMe ycTaHOBKM Hacoca NpuBeaeHbl MOJTYKUPHbLIM
wpndTOM NOA ANCNNENHbIMU OKHamKn B pasgenax 9.7 MeHwo
SKCINYATALUMNS v 9.3 MeHro YCTAHOBKA.

8. YcTtaHOBKa napameTpoB C NTOMOLWbIO NaHeNnun
ynpaBneHus

lMpedynpexdeHue

Mpu ebicokux 3HaYeHUsIX memnepamypsbl 8
cucmemMe omornieHuUsi HAaCoc Moxem
Hazpeeambcsi 00 makol cmeneHu, Ymo
npukacambcsi criedyem moJsibKo K naHesnu
ynpaeJsieHusi - 8 IPOMUBHOM crly4yae
cyujecmeyem onacHOCMb nosy4ums oxoa!

[MaHenb ynpaBneHusl, pacrnonoxeHHas Ha KNemMMHOn Kopobke,

puc. 25 unu 26, uMmeeT crnepytoLme KHOMKN U CBETOBbIE

MHOMKaTopbI:

+ Kuonku ® n @ ansa sagaHvsi yCTaHOBIIEHHOMO 3HAYEHUS.

» CaeToBble Nons XENToro LuBeTa Ans MHAMKaumm
YCTaHOBIEHHOMO 3HAYEHMSI.

+ CaeToguoabl CUCTEMbI CUTHaNU3auum 3eneHoro (paboyas
WHAMKaUWS) U KpacHoro (aBapuiiHas MHAUKaLums) useTa.

CseTOBbIE _ KHonku
nons 7
<
o
(52
o
o
o
©
~
o
o
CBeTOBbIE MHAUKATOPDI Z
Puc. 25 lMNaHenb ynpaBneHnst HaCOCOM C OAHOdA3HbIM
anekTpoaBUraTenem
J—
CseToBble Si— KHonku
nons —
fa—
= ©
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<
o
(52
CseTOBbIE S
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N
o
=
=

Puc. 26 MaHenb ynpaBneHns Hacocamu ¢ TpéxdasHbiMu
aneKkTpoABMraTensiMun



8.1 HacTpoWka ycTaHOBNEHHOro 3Ha4YeHus
YcmaHoesneHHoe 3HaYeHUe MOXHO 3adamb
" "
monbko npu "HopmanbHom" pexume pabombebl.
HacTpoiiTe ycTaHOBNEHHOE 3HauYeHne HaxaTuem kHonku @ unn @.

CBeTOBbl€ MOMsi HA NaHenu ynpaBneHns 0603HavaloT, kakoe
3afaHo yCTaHOBMEHHOe 3Ha4yeHne. CMOTpuTe Npumepsl B
pasgenax 8.1.1un 8.1.2.

8.1.1 Hacoc B perynupyemMom (C NOCTOSIHHbIM
AnddepeHUManbHbIM AaBleHMEM) peXuMe ynpaBneHus

Mpumep:

Ha puc. 27 ropaT nons nHgukauum 5 n 6. Takum obpasom

obo3HavaeTcsa Tpebyemoe ycTaHOBMNEHHOe 3HayYeHne 3,4 M.

[nana3oH namepeHui gatyunka coctaensiet ot 0 go 6 m.

[nanasoH HacTpoek paBeH Anana3oHy U3MEepPEHUn AaTymka

(cm. bupmeHHyto Tabnunuky aartyvka).

H

Hmax ~

0.125xH max - -~ -+ - - - -

TMO3 5845 4006

Puc. 27 YcTaHOBNEeHHOe 3HavyeHue 3a4aHo paBHbIM 3,4 M
(perynupoBaHue No pa3HOCTU AaBEHUN)

8.1.2 Hacoc B HeperynupyemMom pexume ynpasrneHus
Mpumep:
B Heperynupyemom pexume ynpaBrneHusi NpON3BoaUTENbHOCTb

Hacoca [JOofKHa ycTaHaBMMBaTLCS B AManasoHe Mexay
XapakTepUCTMKOM MaKC. ¥ MUH. NPOM3BOAUTENBHOCTU, pUc. 28.

H
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TMOO 7746 1304

Puc. 28 Hactpolika nponsBoanTenbHOCTU Hacoca B
HeperynupyeMom pexume

8.2 HacTpouka pexxuma akcnnyaTaumMm B COOTBETCTBUMU
C MakKc. XapaKTepMCTMKOI;I

Haxumarte Ha @, yTobbl NEpenTH K MaKc. XapakTepucTuke

Hacoca (MuraeT BepxHee CBETOBOE Mone).

Y106kl BEpPHYTLCH B HEPETYNINPYEMbIV UNN PETYNNPYEMbIN PEXUM

aKcnnyartauum, HaxumainTe &, noka He NOSIBUTCS MHAMKALMUSA

TpebyeMoro yCTaHOBIIEHHOIO 3HaYeHUs.

'
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TMOO 7345 1304

Q

Puc. 29 3kcnnyaTaums B COOTBETCTBUM C Makc.
XapaKTepucTUKOWn

8.3 HacTpoiika pexuma akcnnyaTauum B COOTBETCTBUU
C MUWH. XapaKTepUCTUKOW

Haxumaiite Ha &, 4ToBbI NEPENTH K MUH. XapakTepucTuke
Hacoca (MUraeT HUXHee CBETOBOE More).

[ins Bo3BpaTa B UCXOAHOE COCTOSIHNE HeoBXoaAMMO HaxaTb
KHOMKY ® 1 yaepxusaTh ee B 9TOM MOSIOKEHUN 40 TeX Mop,
rnoka Ha uHavkatope He nosiBuTcs Tpebyemoe ycTaHOBNEHHOE
3HauveHue.

Ne————— == T
Q

Puc. 30 3kcnnyaTtaums B COOTBETCTBUM C MUH.
XapaKTepucTukon

TMO0O 7346 1304

8.4 BknioyeHue/BbIKNIOYEeHUE Hacoca
HaxxunmanTte , NMoKa He NoABUTCHA He06xo,cu/1M0e yCTaHOBNneHHoe
3Ha4veHune.

OcTaHoBUTe Hacoc, yaepxueas @, noka Bce CBETOBbIE MOMA He
Oynet geakTMBUPOBaHbI, 1 ByaeT MuraTb TONbKO 3€NéHbIN
CBETOBOW MHAMKATOP.

9. YcTaHOBKa napaMeTpoB C NOMOLLbIO NyfnbLTa
R100

MynsT R100 komnaHum Grundfos npumeHsieTcs ans
6ecnpoBOAHOM CBSA3N C HACOCOM.

TMO02 0936 0501

Puc. 31 Cssa3b R100 ¢ Hacocom nocpeacTsom
WHdPaKpacHOro nanyyeHus

Mpu ocywecteneHun cesasu MNAY R100 cnenyet aepxatb B
HanpaBneHuu KnaeunaTtypbl ynpasnenus Hacocom. Korga R100
B3aMMOJENCTBYET C HACOCOM, KPacHbIi CBETOBOW MHAMKATOP
yacTto muraeTt. Bcé Bpemsa gepxute R100 HanpaBneHHbIM Ha
naHenb ynpasfieHus, Noka KpacHbI CBETOAMNOA He nepecTaHeT
muratb.

Ay R100 obecneumBaeT Ans Hacoca BO3MOXHOCTb HACTPOWKM U
VNHAMKaLNIO COCTOAHUS.

NHavkaumsa gucnnes CoCTOMT M3 YeTbipex napannenbHbiX MeHHo,
cmoTpuTe puc. 32:

0. OBWME OAHHbBIE (cmoTpuTe pyKOBOACTBO MO 3KCMyaTauum
nynsta R100)

1. QKCMNYATALINA

2. COCTOAHUE

3. YCTAHOBKA

Homepa Ha oTaenbHbIX AManoroBbiX OKHax MeHto (puc. 32)
yKa3bIBaloT Ha pasfernbl, B KOTOPbIX OMUCLIBAETCA M306paKeHHas
DyHKUMSA.
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g | =

0. OBLUME OAHHBIE

1. SKCNNYATALUUA

2. COCTOAHUE

3. YCTAHOBKA

| 9.1.1 | 921 | 931 | 9.3.9
EekH K Hau WaTaH, aHaYeHWEI00 D akTHY. Vo TAH, 3HAH, Fexim PagoTa
00 34 YrRaBAEHNA

EHzw.weTaH. aHAN,

Herervnume.

c

913 |

9.2.3 |

933 |

9311 |

| 9.1.2 | 9.2.2 | 932 | 9.310 | 3)
aan ece HameH Fexmm pasaTe Pexum pasaTe ‘1 F.oHTRonn=E KonTrRane
Hokm. MCAWKM. AEMraTE—NA
LH
ArTl

Core woTan

=&

AEarua

913 | 3)

9.2.4 |

Erew. voTaH. aHAH.

He akTHEH

934 | )

9312 |

Brizog woTaH

i
|

MNeeavneexa

Yucno odoroToe

1200 min™*

9.2.5

Fene curd

AETHE. B TE.

934-1 | )

Cosk AaHHLIE COCT

=
|

Erlze AaHHEIEZ cooT

<= H

B, mowH.

MoTe. mowA.

9.2.6

CurH.pens 1
AHTHE.E TEYSHHE

Aearua

9.34-2 | @)

Hazoe pagoTe

ST

9.2.7 |

CrrH.pens £
AHTHE.E TEHYeHKe

M awne.

9.3.5 |

SamMeHx NoALMH.

‘SameHa CMAZHK NOALKA

FHankK Hacooa

m Lt
AHTHEH
=

(1) AaHHOe OKHO NosBNSAETCS TOMNbKO ANA HACOCOB MOLLHOCTLIO A0 7,5 KBT.

(2) [aHHOe OKHO NOSIBNSETCH TOMBLKO AN HACOCOB C TPEXMA3HbIMM
anekTpogguratenamm, 11-22 kBT.

(3) [aHHOe OKHO MOSIBNSAETCH TONbKO ANS HACOCOB C TPEX(A3HLIMN ANeKTpoABUraTeNsIMU.

Puc. 32 O630p MeHI0

16

928 | @ 936 |
CmeruTe chasHy Homew
NOAWKM, ABHFaTENA

= |
929 | @) 937 |
SameHHTE Lr+roeof exas
ADAWKMAHKEK

EH

9.3.8

Tun aaT-uKa

Moaoreee &
Pe¥HMNe OHHAIHMA




9.1 Mento SKCIMNNYATALMNA
B [aHHOM MeHIo NepBOe ANanoroBoe OKHO CrieayoLlee.

9.1.1 YcTaHOBNEeHHOe 3Ha4YeHue

VoTaH, aHAHeHME00

F 3apaHHOe yCTaHOBMEHHOe 3HavyeHne

=  QPakTUyeckoe yCTaHOBIIEHHOE 3Ha4YeHue

=  QakTuyeckoe 3HayeHune

3apaTb YCTAHOBIIEHHOE 3HAYeHve.

[lnanasoH yCTaHOBKM 1 AnManasoH U3MepeHUst YyBCTBUTENbHOTO
anemeHTa JaTyuka npu perynupyemMoM pexume akcniyatauum
MAEHTUYHbI: oT 0 go 25 M.

Mpu Heperynupyemom pexviMe yrnpaBrieHusi yCTaHOBMNEHHOe
3HayveHne JOSKHO ObITb 3a4aHo B % OT MakCMMarnbHOW
npousBoanTeNbHOCTU. [lnanas3oH ycTaHOBKM
NpoOV3BOANTENBHOCTU HAXOAUTCA MEXAY MUH. U MakcC.
XapakTepUCTUKON.

Ecnun Bo3amoxHa nogava B HaCOC BHELLHEro curHana
YCTaHOBNEHHOIO 3HaYeHwWsl, TO B JaHHOM A1anoroBoM OkKHe 3TO
yCTaHOBIIEHHOE 3HaYeHue SBNAETCSH MakCMManbHbIM 3Ha4YeHUEM
BHELUHEro curHana ycTaHOBMEeHHOro 3HaYeHUsi, CMOTpUW pasaen
13. BHewHul cugHan ycmaHO8/IeHHO20 3HaYeHUS.
YcTaHOBREeHHoOe 3HaYeHue U BHEeLWHUN cUrHan

Ecnu ynpaBneHue Hacocom oCyLLEeCTBRSETCS BHELUHUMU
curHanamu (Ocmaxos, MuHumarnbHas vinn MakcumanbHas
Xapakmepucmuku), TO 3aAaTb yCTAaHOBMNEHHOE 3HaYeHNe Henb3s.
Ha R100 nosiBuTCA npeaynpexaexue: BHewHee ynpasneHue!
[MpoBepnTb, BLINMOMHSETCSA M OCTAHOB Hacoca Yepes krneMmmbl 2-3
(pasoMkHyTast Lenb) UMM HacoC YCTaHOBMEH Ha MUH. MU Makc.
yepes knemmbl 1-3 (3amMKHyTas uenb).

CwmotpuTe pasgen 11. [lpuopumem Hacmpoexk.
YcTaHOBREeHHOe 3HaYeHue U CBA3b Yepe3 WUHY
YcTaHOBNEHHOE 3HayYeHne Takke He MOXeT ObITb 3a4aHo, ecrnim
ynpasreHne HacoCOM OCYLLECTBMSAETCS OT BHELUHEW CUCTEMbI
ynpasneHus Yyepes WwnHy ceAsn. Ha R100 nosasutcs
npepynpexaeHve: YnpasneHue yepes wWuHy cesasu!

YT06bI OTKMIOYNTL CBSA3b Yepe3 LUKMHY, OTCOEANHUTE KOHTaKT
LUWUHBI.

CwmoTtpuTe pasgen 11. [puopumem Hacmpoexk.

9.1.2 Pexxum akcnnyatauuu

Fexmm eadoTe

3apavite oguH U3 CNeayLWwmnX PeXMMOoB SKCnyaTaumm:
*  Makc.

* Hopm. (HopMarnbHbIA pexuM aKcniyaTauun)

* MuH.

*  OcmakHos.

Pexumbl aKcnnyatauum MOXHO 3afaBaTb 6e3 nsameHeHus
HacTPONKK YCTaHOBNEHHOIO 3Ha4YeHnA.

9.1.3 CurHanusauuma HeMcnpaBHOCTEN

B yacToTHO-perynupyembix Hacocax MHAMKaLMSA HEUCNPaBHOCTEN
MOXET ObITb ABYX TUMOB: aBapUMHbIA CUrHaN unm
npeaynpexaeHne.

"ABapusa" akTusmpyet nHagunkaumo asapum B R100, npu atom
Hacoc nepexoauT B APYrov pexuM aKkcnnyaTaunm, Kak npaBuno,
octaHoB. OgHaKo NpU HEKOTOPbIX HEUCMNPABHOCTSIX, KOTOPbIE
NpVBOAAT K aBapuu, B COOTBETCTBMU C HACTPONKaMmM Hacoc
npogomkaet paboTy gaxe Npu aBapunHOM curHane.
"MpenynpexaeHne" akTuBMpyeT NHAUKALMIO NpeaynpexaeHnst B
R100, HO Hacoc Npu 3TOM He NepexoanT B APYron pexunm
aKcnnyaTauuu unv ynpasneHus.

UHAukauus "lpedynpexdeHue"” npumeHuMa

YkasaHue | MOJIbKO OJis1 HACOC08, OCHaUW EHHbIX

mpéxgpasHbiMu 351ekmpodeu2amesisimu.

[Mpy BO3HMKHOBEHUU B HAcOCe HEUCNPAaBHOCTM NpUYnNHa ee
BbIBOAUTCA Ha AUCNNen.

Bo3moxHa crnegymowas MHaMKauus:

*  Omcymcmeue uHOuUKayuu asapuu

» [lepeepes dsueamens

» [ToHUXeHue HanpsixxeHus

*  Acummempusi HanpsixeHuss cemu (11-22 kBT)
+ [lepeHanpsixeHue

+ Cnuwkom MHOe20 nepe3arnyckos (nocne c6os)
» bonbwas Hazpy3ska

* HenonHas Haepy3ka (11-22 kBT)

* CueHan damyuka eHe duana3oHa

» CueHan ycmaHoeneHHo20 3Ha4yeHus eHe duanasoHa
*  BHewHss owubka

*  [pyeue owubku.

Ecnu Hacoc YCTaHOBINEH Ha pyHHOVI nepesanyck, B 3TOM
AnanoroBoM OkHe MeHK BO3MOXEH C6pOC aBapI/IVIHOFO CuUrHana,
HO TOJIbKO B TOM Clly4ae, eClin HeUCnpaBHOCTb yXXe YCTpaHeHa.
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MpeaynpexaeHue
(Tonbko Hacochkl ¢ Tpéxda3HbIMKU 3neKTpoaBMraTensamMm)

TCTEWE

e ALVTIEEN A

B cnydyae nosiBneHuns npeaynpexaatowlero curHana, B 4aHHoM
OkHe BydeT ykasaHa npuymHa.

Bo3amoxHa crnegyowas nHaMKaums:
*  Omcymcmeue uHOukayuu npedynpexoeHusi
» CueHan 0amyuka eHe Quana3oHa

*  3ameHumb cMma3sKy nodwunHuUkos8 0guzamerns
(Tonbko 11-22 kBT), cMm. pa3gen 19.2

*  3ameHumb nodwunHuku 0euzamerns, cM. pasgen 19.3

» BameHums sapucmop (tonbko 11-22 kBT), cM. pa3gen 719.4.
MHaunkaumsa npegynpexneHus aBToMaTUYecKn UCHE3HET, Kak
TONbKO HeucnpaBHOCTb ByaeT ycTpaHeHa.

9.1.4 XXypHan perucrpauum HemcnpaBHocTen

[nsa HencnpaBHoCcTen obonx TMNOB, aBapuu U NpeaynpexaeHns,
B R100 nmeetcs yHKLMA XypHana permcrpayuu
HencnpaBHOCTEN.

XypHan aBapun

[Npwn BO3HUKHOBEHMW "aBapuin" NATb NOCNEAHUX MHAUKALNI

aBapun NosABATCA B XypHane aBapun. "XypHan asapwuii 1"

nokasblBaeT caMyto NoCneaHo HeucnpaBHocTb, "XKypHan

aBapui 2" nokasbiBaeT NpeanocnefHio HENCNpPaBHOCTb, U Tak

fanee.

B npumepe Bbile oTo6GpaxeHa cneayoLlasi MHopmauus:

*  MHAMKauusa aBapuu [MOHWXeHUEe HarnpsiXKeHusi

* Kop HeucnpaBHocTH (73)

* BpeMs B MUHYTaX, B TE4EHNE KOTOPOro HAaCOC Haxoauncsa noa
HanpshXeHneM nocrne BO3HWKHOBEHUS HEUCNPABHOCTU, 8 MUH.

XypHan npeaynpexaeHun

(TonbKo Hacochkl ¢ Tpéxda3HbIMU aneKTpoaBMUraTensimMm)

Mpw Bo3HMKHOBEHUM "NpeaynpexaeHnit" NATb nocneaHnx
VHAVIKaUUA NpeaynpexaeHuin NosBATCS B XypHane
npeaynpexgexui. "XXypHan npegynpexageHuin 1" nokasbiBaet
caMyto NOCNeaHIo HencnpasHoCTb, "XKypHan
npepynpexaeHuin 2" nokasbiBaeT NpeanocneaHon
HeucnpaBHOCTb, U Tak Aanee.

B npumepe Bbiwe oTobpaxeHa cnegytowlasi MHopmauus:

* vHAMKauusa npegynpexaeHns CMeHuUms cMasky nodwunHUKo8
dsuzamerns

* KOA HeucnpaBHOCTU (240)

* BpEeMs B MUHYTax, B TE4EHUE KOTOPOro HAacOC Haxoauncs nog
HanpsbpKeHMeM nocrie BO3HMKHOBEHUS HEUCNPABHOCTH,
30 MuH.

18

9.2 MeHto COCTOAHMUE

B 3TOM MeHIo Ha 3KpaH gucnnest BbIBOAUTCS UCKIIOYNTENBHO
MHdopmaunst o coctosiHun. Kakme-nnbo HacTpowkn unm
N3MEHeHNs 34eCb HEBO3MOXHbI.

NHanumpytoTcsa 3Ha4yeHns, KOTopble UCMOoMb30BaNNCh BO BPeMs
nocnefgHero pexvmMa CBsi3n C HacoCcoM € nomotybto nynsta R100.
Ecnn Heobxoaumo 06HOBUTL NOKa3aHWsA COCTOSHWS, HanpaBbTe
nynstT R100 Ha Hacoc u HaxmuTe kHonky "OK".

Ecnu kakon-nubo napameTtp (Hanpumep, 4actoTa BpaLLeHNs)
OOMMKEH CYUTLIBATLCA HenpepbiBHO, TO knasuwa "OK" gomxkHa
YAEPXUBATLCA B HAXATOM NMOMOXEHWN B TOT NEpNOL, BPEMEHH,
KOra COOTBETCTBYIOLMIA NapameTp ByaeT KOHTPONMPOBaThCS.
[onycTuMble OTKMOHEHMSA OTAENbHbLIX MHAMKALUWIA YKa3blBalOTCS
nop Kaxablm nsobpaxeHuem Ha gucnnee.

[lonycTuMble OTKNOHEHNS SIBNAIOTCS OPUEHTUPOBOYHBLIMU
3HaAYeHMAMN 1 [atoTcs B % OT MaKCMMarbHOro 3Ha4YeHus
COOTBETCTBYIOLLEro Napamerpa.

9.2.1 PakTUYecKoe ycTaHOBIIEHHOE 3Ha4YeHUne

DT, UCTaH. aHa.

Erew. voTaH. 3HaH.

Honyck: £2 %

B aTOM AnanoroBoM okHe MHAWLMPYETCS TeKyllee
yCTaHOBIEHHOE 3HaYeHNe U 3aaBaemMoe BHELUHUM CUTHanom
3HaveHve B % Anana3oHa OT MUHMMAaNbHOTO 3HaYeHUst 4o
3a4aHHOI0 YCTaHOBIIEHHOTO 3HAYEHUs, CMOTPU pasaen

13. BHewHul cuzHan ycmaHO8/IeHHO20 3Ha4YeHUsI.

9.2.2 Pexxum akcnnyataumun

Fextim radoTel

[laHHOe ArManoroBoe OKHO MEHIO Ha AWCnnee CryXuT ans
MHAMKauumn TekyLlero pexuma akcnnyatauyuu (OcmaHos, MuH.,
Hopm. (HopmanbHbI pexum paboTbl) nnu Makc.).
[ononHuTenbHO ykasaHo, rae aToT pexuM BblbpaH (R100, Hacoc,
WuHa wnn BHewHud).

9.2.3 daKTU4YecKoe 3Ha4YeHne

PaprTiH. sHAHEHME

B aTom okHe nHounumnpyetca OencTBUTEeNbHOE 3HaYeHne
NOAKITHOYEeHHOro AaTt4yuka.

Ecnu k Hacocy He MOAKIIOYEHbl HUKaKMe OaTYMKU, B OKHE
nossnserca nHankayma "-".

9.2.4 YacTtoTa BpalweHus

Hucno osoroToE

Honyck: £5 %
B aTom AnanoroBom okHe oTobpaxaeTtcs pakTuyeckoe 3HaveHne
4YacToTbl BpalleHusi Hacoca.



9.2.5 NoTpebnsieMmas MOWHOCTb U pacxopd 3NeKTPO3Heprum

Honyck: + 10 %

B naHHOM gmManoroBom okHe oTobpaxaeTcs dakTuyeckoe
3HaveHne NoTpebnsaemMon HacoCoM MOLLHOCTU OT 3MEKTPOCeTH.
MoTpebnsemas Hacocom MOLLHOCTb UHAMUMpYyeTca B BT (W) nnu
KBT (kW).

B naHHOM OKHe MOXHO TakXe yBMAETb 3HayeHue notpebneHus
3MEeKTPO3Heprun Hacocom. 3HaveHne notpebnenHns
3MEeKTPO3HEPrum - 3TO HAKOMMEHHOE 3HaYeHne, onpeaensemMmoe ¢
MOMeHTa paboTbl Hacoca, OHO HE MOXET yCTaHaBNMBaTbCS B
Honb.

9.2.6 Yachbl akcnnyaTauum

Lacoe padoTel

Honyck: £+ 2 %

3HayeHns KonnyecTsa YacoB IKCMnyaTaumm SBnsTCs
HaKoMMEHHbIMY 3HAaYEHNSMU U HE MOTYT yCTaHaBNMBAaTLCS B
HOrb.

9.2.7 CocTosiHMe cMa3Ku NOALWUNHUKOB ABUraTens
(Tonbko 11-22 kBT)

[SameHa cMasKK NoawKn

SameHa NoAWMMH.

B naHHOM okHe oToBpaxkaeTcs, kak YacTo 3aMeHsinacb cmaska
NoALUMNHUKOB ABUraTenNs v Korga criegyeT 3aMeHuTb
NOALLMMHUKMN.

Mocne 3ameHbl cmMa3ku NOALIUMHUKOB NOATBEPAUTE ITY
onepauuto B MeHto YCTAHOBKA. Cm. 9.3.11 NodmeepxdeHue
3aMeHbl CMa3Ku/3ameHbl MOOWUNHUKo8 0guzamerisi (MosibKo
Hacocbkl ¢ mpéxghazHbIiMU 31eKkmpoosuzamensimu).

[Mocne noaTBepXaeHWs 3aMeHbl CMasky Ludpa B AUCMNeNnHOM
OKHE YBENUYUTCS Ha eaunHuLY.

9.2.8 Bpems A0 3aMeHbl CMa3K1 NOALWMWNHUKOB ABUraTens
(Tonbko 11-22 kBT)

CRMEHMTE CRaEHL

MNoAWKA. AEKFATERA

B naHHOM OkHe 0T06pa>KaeTc;|, Korga cnegyet cHoBa 3aMeHUTb
noAaLwunnHMkK asuratens. KoHTponnep cneaut 3a Xoaom pa6OTbI
HacocCa U BbIMUCIAET nepunoa Mexay npouenypamun 3aMmeHbl
cMmasku noAawunnHukoB. Ecnu xopn paGOTbI MEHAETCA, MOXET TaKxXe
N3MEHUTBLCS pacyéTHoe BpeMs A0 3aMeHbl CMasku.

3pecb MoryT BbITb cnegyloLmMe BapuaHTbl:
* yepe3 2 200a

* yepe3 200

* 4yepe3 6 mecsues

* 4epe3 3 mecsauya

* yepes mecsy

* yepes Hederso

* Celvac!

9.2.9 Bpems Ao 3aMeHbl NOAWMNHUKOB ABUraTens (Tonbko
Hacocbl ¢ TPéxdasHbIMU aNeKTpoABUraTensaMm)

Mocne 3ameHbl cMa3ky NOALMNHUKOB B PEKOMEHAOBAHHOE
BpeMSl, yka3aHHOe B KOHTpOInepe, AManoroBoe OKHO B
pasgene 9.2.8 byneT 3aMeHEHO OKHOM, NPUBEAEHHBIM HUXE.

DameHHTE

MNOAUMAHKERK

OKHO nokasblBaeT, korga cnenyet 3aMeHNTb NoALNNHUKA
Asuratend. KOHTpOJ'IJ'Iep cneauT 3a Xxogom pa6OTbI Hacoca u
BblHUCAET nepuoa Mexay sameHaMmu noannHUKoB.

3pecb MoryT ObITh CrieyloLe BapuaHThl:
* yepe3 2 200a

* yepe3 200

* yepe3 6 mecsyes

* yepe3 3 mecsuya

* yepe3 mecsy,

* yepe3 Hedero

+ Celvyac!

9.3 MeHio YCTAHOBKA

9.3.1 Pexxum ynpaBneHus

Fexim

LneaeneHKA

BbibepnTe ogMH 13 cnegyowmx pexrMoB ynpasneHunst

(cm. puc. 24):

*  Peeynupyemsiii

* Hepezynupyemsbiii.

[ins yctaHoBku Tpebyemoin paboyei xapakTepncTvku cmMoTpu
pasgen 9.1.1 YecmaHoeneHHoe 3HadeHue.

Ecnu Hacoc no0dkJioYeH K WuHe cesi3u, ebibpamb
PeXum ynpaesieHuUsi ¢ noMouw,bro nysnbma R100
Heeo3Mo)xHo. CMmompume pa3den 14. CuzHan
WUuHBbI ces3u.

9.3.2 Cuctema ynpaBneHus

B YacToTHO-perynmpyembix Hacocax MMeloTCs 3aBOACKNE
HACTPOWKVM MO yMorn4aHuio Ansi koatduunerTta ycunenus (Kp) v
BpemeHn nsogpoma (T;). OgHako ecnu 3aBoAckas HacTpolka He
ABNAETCA ONTUMarnbHON, KOAPMULNEHT yCuneHns n spems
N30A4pOMa MOXHO U3MEHWUTb B OKHE, MPUBEOAEHHOM HUXE.

K.onTeonner

+  KoacpdunumeHT yeunenus (K,) MoxHoO 3aatb B AuanasoHe ot
0,1 po 20.

+ Bpewms nsogpoma (T;) MOXHO 3aAaTe B gnanasoHe oT 0,71 fo
3600 cek. Ecnu Bbibupaetca 3600 cek., KOHTponnep pabdoTtaet
Kak 0BObIYHbIN NPOMOPLMOHANbHbLIN PeErynaTop.

* Kpome Toro, umeeTtcs BO3MOXHOCTb HacTpanBaTb KOHTpomnnep
ans paboTbl B pexume ¢ 06paTHON 3aBUCMMOCTbIO. JTO
3HAYWT, YTO MPM MOBLILEHUN YCTAHOBIEHHOIO 3HAYEHWS
YyacToTa BpalleHusi Hacoca cHmkaetcs. MNpu Takom
ynpaBneHuun crepyeT yCTaHOBUTb KO3 MULMEHT yCUneHus
(Kp) B Avanasoxe ot -0,7 fo -20.
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JaHHas Tabnuua nokasbiBaeT peKOMEHAYEMbIE YCTaHOBKM
KOHTponnepa:

Kp
Cuctema/npumeHeHne o oo CucTeMbl T;
otonnenus') oxnaxaennn?
} 0,5 0,5
Ap U |
E QM Ly <5m: 0,5
\Z y 0,5 Ly>5m:3
Ap Ly>10m:5
5 0,5 0,5
~ L
& P
A Q 0.5 0,5
: 0,5 -0,5 10 + 5L,
Y
Lo [m
At 0,5 10 + 5L,
Ly
30 + 5L,

L
t 0,5 -0,5

1. CucTeMbl OTOMNNEHUS - YCTaHOBKM, B KOTOPbIX yBENn4eHue
NpOu3BOAUTENBHOCTU Hacoca NPYBOAUT K POCTY
TeMnepaTypbl Ha MECTE YCTaHOBKM AaTyumKa.

2. CucTeMbl OXNaxaeHusi - YCTaHOBKM, B KOTOPbIX YBENUYEHWE
NPOM3BOANTENBHOCTU HAacoca NPUBOAUT K YMEeHbLUEHUIo
TemnepaTtypbl Ha MecTe YCTaHOBKM AaTuuka.

L4 = PaccTosiHne mexay Hacocom v AaTyvkom B [M].
L, = PacctosiHue mexay TennoobMeHHNKOM U AaTYUKOM B [M].

YctaHoBka MU koHTponnepa:

[nsa 6onblnHcTBa 06NacTen NPUMEHEHNs 3aBOACKNE HAaCTPOWKN

NocTosiHHbIX KoHTponnepa Ky, u T; oBecneunsatoT onTuMarnbHyto

paboTty Hacoca. OgHaKo B HEKOTOPbIX CrlyYasx MOXeT

noHagobuTbCA AONONHUTENbHAA perynMpoBka KOHTponnepa.

Heob6xoanmo caenatk cnepyiolee:

1. Mosblwatb koapduumneHT yeunenus (Kp), 4tobsl
aneKkTpoABurartenbs cTan HecTabunbHbIM.

HecTtabunbHOCTb onpegensieTcs BU3yanbHO, Koraa
N3MepeHHoe 3HavyeHne HaunHaeT konebaTbcs. bonblue Toro,
HecTabunbHOCTb MOXHO ONpPeAennTb Ha CnyxX, Koraa
Asuratenb HaunHaeT konebaTbcsi BBEPX-BHU3.

HekoTopble cuCTEMBI, Takue Kak TepMOpPerynsaTopbl, ABMATCA
MeAJIeHHO pearnpylLnMn, To ecTb Nepes Tem, Kak
ABuratenb CTaHOBUTCS HECTAabUINbHBIM, NPOXOANT HECKONBbKO
MUHYT.

2. YcTaHOBUTH KO3 MULMEHT ycunenus (Kp,) Ha BennumHy,
KoTopas B 2 pasa MeHblLe BENIMYNHbI, BbI3BaBLLEN
HecTabunbHOCTb ABuratens. Tak npaBUNbHO
ycTaHaBnnBaeTcs KOIPMULNEHT YCUNEHUS.
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3. TMoHwxaTb Bpems uzogpoma (T;), noka anekTpoasuratens He
CTaHeT HeCcTabunbHbIM.

4. YctaHoBuTb Bpems usogpoma (T;) Ha BeNMYMHy, koTopas B
2 pa3sa Gonblue BENUYMHbI, Bbi3BaBLUEW HECTAOMMBbHOCTb
asuratens. Tak npaBunbHO yCTaHaBNMBaeTCs BpPeMs
nsogpoma.

O6wun metopn:

+ Ecnu KoHTponnep CnvLKOM MeANeHHO pearnpyer, yBenmunTb
Kp-

+ Ecnu koHTponnep konebnertcsa nnu senseTca HectabunbHbIM,
Aemndurpoatb CUCTEMY NMOHWXEHNEM K, nnu yBenuyexuem T;.

9.3.3 BHellHee ycTaHOBNEHHOE 3Ha4YeHne

BHew. woTaH. aHaH.

Bxop curHana BHeLWHero YCTaHOBJ1IEHHOIO 3Ha4YeHUA MOXeT ObITb
HaACTpOEH Ha pasfinyHble TUMNbl CUrHAsNoB.

BbibepuTe oanH 13 cnegyowmnx TUMNOB:

« 0-10B
+ 0-20 MA
*+ 4-20 MA

¢ He akmus.

Ecnu BbIGpaHo He akmusuposaHo, ucnonb3syercs
yCTaHOBIEHHoe 3HavyeHue, 3agaHHoe Ha R100 unu Ha naHenu
yrnpaBreHus.

Ecnu BbIGpaH ogMH 13 TUMOB CUrHamNoB, Ha akTu4yeckoe
YCTaHOBINEHHOE 3HAYEHWE BMUSIET CUTHAM, NOACOEAUHEHHBIN K
BXOAY BHELLUHEro YCTaHOBNEHHOMO 3HAYEeHUs,

cMm. pasgen 13. BHewHul cugHam ycmaHO8/IeHHO20 3Ha4YeHUS.

9.3.4 CurHanbHoe pene
Hacocbl MmoLHocTbio Ao 7,5 KBT ocHaleHbl 04HUM CUrHanbHbIM
pene. 3aBoackas HacTpolika pene: Owubka.

Hacocbl Mo HOCTbIO 11-22 KBT oCHaLLeHbl ABYMS CUTHAMNbHbLIMU
pene. B cOOTBETCTBMU C 3aBOACKMMMN HACTPOMKaMmn CUTHanbHoe
pene 1 ycTaHOBReHO Ha Agapuro, a CUrHanbHoe pene 2 - Ha
lpedynpexdeHue.

B oaHOM 13 OKOH HXe BblbepuTe, B Kakon CUTyaLmmn CurHansHoe
pene [OMKHO GbITb aKTMBUPOBAHO.

bo 7,5 kBT

Fene curn

AHTHE. B T2,

« [omos
e Ouwubka
* Paboma

* Hacoc pabomaem (TOnbko AN HACOCOB C TPEXA3HbIMM
anekTtpoasuratenamu o 7,5 kBT)

» [lpedynpexdeHue (TONbKO ANl HACOCOB C TPEXpasHbIMU
anekTtpoasuratensamu o 7,5 kBr).

11-22 kBT 11-22 kBT

CurH.eens 2
AHTHE.E TEYEHME

ChrH.eene 1
AHTHE.E TEYEHME

MNeeavne.

» [omos lomos

* Aeapus Asapusi

+ Paboma Paboma

* Hacoc pabomaem Hacoc pabomaem
» [IpedynpexoeHue lpedynpexdeHue

3ameHumb cmasky.

3ameHumsb cmasky.



"Owubka" u "Aeapus” oxeambigearom
HeucrnpasHocmu, Komophbie NpPueodsim K
nosieneHuro AeapuliHoli cu2Hanusayuu.
"MpedynpexdeHue"” oxeambieaem
HeucrnpasHocmu, Komophbie NpPueodsim K
nosieneHuro lMpedynpexdoeHus.
"3amMeHuUmMb cMma3ky"” oxeambigaem mMoJibKO
omadesibHOe KOHKpemHoe cobbimue.
Paznuyue mexdy asapuell u npedynpexoeHuem
onucbieaemcs e pasdene 9.1.3 CucHanusauyus
HeucnpasHocmedu.

[ononHuTenbHyo MHopMaLMIo CMOTPUTE B pasaene
16. Ceemosbie uHOUKamophbl U pesie cucmeMbl cugHanu3ayuu.

9.3.5 KnaBuartypa Hacoca

K HomkKM Hacoos

Knasuww ynpasnenus ® n @ moryT 6bITb yCTaHOBMEHbI Ha
Hacoce B MOMOXeHMWe:

* Akmus.
* He akmus.

Ecnu BeiGpaHo He akmuesupogaHo (knaBmaTypa 3abnoknpoBaHa),
KHOMKW Ha Hacoce He paboTatoT. YcTaHoBUTE He akmus. ons
KnaBuaTypbl, €eCnv Hacoc ByaeT ynpaBnaTbCs Yepes cuctemy
BHELLHEro ynpaeneHus.

9.3.6 Homep Hacoca

Homer

Hacocy moxeT 6bITb NpucBoeH Homep oT 1 go 64. B cnyyae
opraH13aLun KOMMYHUKaLMN Yepes LUNHY CBA3N KaXaoMy Hacocy
AoIkeH ObITb NPUCBOEH HOMeEp.

9.3.7 LUudpoBon Bxoa

Lm4roeoi evoa

e M

YcTaHoBKy napameTpoB LpoBoro Bxoaa Hacoca (knemma 1,
puc. 4, 8 unu 14) MOXHO BbIMONHATL ANS PA3NUYHbIX DYHKLMWA.

BbibepuTte ogHy 13 crneaylowmnx yHKUNN:
*  MuH. (MMH. XapakTepucTuka)
* Makc. (makc. xapakTepucTuka).

BbibpaHHasa dyHKUMSA akTUBMPYETCHA 3aMblkaHMEM COeAUNHEHUS
Mexay knemmamum 1 n 9. Cmotpute puc. 4, 8 n 14.

CwmoTpuTe Takxe pasgen 12.2 Ljughposoli 8xo0.

MuH.:

Ecnu Bxog akTMBMpOBaH, HAaCOC NEPEKITI0YAETCH B PEXUM
aKcnnyaTauMm ¢ MUHUMarbHOW (MUH.) XapaKTepUCTUKOW.
Makc.:

Ecnu Bxog akTMBMpOBaH, HAaCOC NEPEKITIOYAETCS B PEXUM
aKcnnyaTauMm ¢ MakCUMarnbHON (Makc.) XapakTepucTUKON.

9.3.8 CurHan gaTumka

MapameTpbl faTtymnka [OMKHbI yCTaHaBNMBaTbLCSA TONbKO Npu
pErynMpyemMom pexume akcnnyaTtaumm.
30ecb B OKHE MEHI0 Ha aucnnee HeobxoaMMo BbINOMHUTL
cnepyoLime yCTaHOBKU:
* BbixogHol curHan gartymka

0-10 B

0-20 MA

4-20 MA

*  EAVHMUbI M3MepeHust Ans gatyuka:
bar, mbar, m, kPa, psi, ft, m*®/h, m?s, I/s, gpm, °C, °F, %
(6ap, mbap, m, kla, yHTOB/AlONM, dyTOB, M3*/4, M3/c, n/c,
ran/muH, °C, °F unu %)

* [nana3oH namepeHus gatyvka.

9.3.9 Pabouun gnanasoH

YcTaHoBka paboyero gnanasoHa:

*  MwuH. xapakTep1cTmka MOXeT yCTaHaBNMBaTbCHA B AnanasoHe
MeXay MaKC. XapakTepucTukon n 12 % oT makcumanbHOM
npousBoanTenbHOCTU. Ha 3aBode-n3rotoBuTene Hacoc
OTperynupoBaH Ha 24 % OT MakcumarbHOW
NpOn3BOANUTENBHOCTM.

* Makc. xapakTepucTmka MOXeT yCTaHaBNMBaTbCs B AnanasoHe
Mexay MakcumanbsHow nponssoanTensHocTbio (100 %) n MUH.
XapaKTepUCTUKON.

Pabouni ananasoH HaxoAUTCS MeXay MUH. U Makc.

XapaKTepuCTUKON.

Hy

100 %
Makc. xapakTepucTuka

MwuH. xapakTepucTtuka
12 %

TMOO 7747 1896

Puc. 33 YcTtaHoBKa MWH. N MakKc. XxapakTepucTuk B % oT
MaKCUMarnbHOW NPON3BOANTENBHOCTMN

9.3.10 KoHTponb NoAWMWNHMKOB 3neKTpoaBuraTens (Tonbko
Hacocbl ¢ TpExcdasHbIMU ANeKTpoABUraTensiMm)

K.oHTRonE
NoAWHN, AEMFATE-NA

PyHKLMA KOHTPOMNSA NOALUUMHUKOB 3NEKTPOABUraTens MOXeT
ObITb:

e AKkmus.
* He akmus.

Ecnu dyHkuna AkmusupogaHa, CHETYUK B KOHTpOMMepe cumTaeT
npober NOALWMWNHUKOB B MUMSAX.

CwmotpuTe pasgen 9.2.7 CocmosiHue cMa3ku mnoOWunHUKO8
dsuzamens (monbko 11-22 kBm).
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Cyémyuk npodosmkaem c4ém, daxe ecnu
yHKYusi omknrodeHa. OOHaKo 8 amom criy4ae,
Ko20a Hacmynum rnopa MeHsimb CMas3Ky,
coomeemcmeyroujee npedynpexaoeHue He

YkaszaHue | 1osseumecs.

Ecnu ¢pyHKyus cHosa AkmueuposaHa,
cyMMmapHbIi npobez 6ydem cHoea
ucnonb3oeambcs Ofisl pac4éma epemMeHuU
3aMeHbl cMa3Ku.

9.3.11 NoaTBepxaeHne 3aMeHbl cMa3Kku/3aMeHbl
noAWUNHUKOB ABUraTens (TonbKo Hacochbl ¢
TpéxdasHbIMM INeKTpoABUraTeNnsimMun)

MNoawnHYEN ABMraTenA

L

B naHHOM dyHKUMM MOryT ObITb CrieayloLme yCTaHOBKU:
+ BameHera cma3ska (Tonbko 11-22 kBT)

*  3ameHeHbl

¢ bBe3 usmMeHeHull.

Ecnu dyHKUMA KOHTponsa noawmnnHMKoB AkmusuposaHa,
KOHTpOMnnep Aact npeaynpexaaroLlmin curHan, korga
Heo6XoAMMO 3aMeHUTb CMa3Ky MOALLMMHMKOB ABUraTens unm
KOrZia NoALNIMHUKA crieqyeT 3aMeHnTb.

CwmoTpute pasgen 9.1.3 CueHanusayusi HeucripasHocmed.
Mocne 3ameHbl cMa3ky NOALIMMHUKOB UK 3aMeHbl CaMux
NOALLUMNHMKOB NOATBEPAUTE 3Ty Ornepauuio B AUanoroBomM OKHe
HaxaTtuem "OK".

Hekomopoe epemsi nocne nodmeepxdeHusi

3aMeHbl CMa3Ku Heslb3s1 ebi6pamb "3ameHeHa

cmaska”.

9.3.12 NMoporpeB B pexume oxuaaHus (TONbKO Hacochbl C
Tpéxda3HbIMM aneKTpoaBUraTensimMm)

Mowmorees e

e HMNE O HAAHHA

Mmetotcs cneayrwuime BO3MOXHOCTU ANA yCTaHOBKA beHKLI,VIVI
noaorpesa B pexnMme oXXnaaHus:

e AKkmus.
* He akmus.

Ecnu dyHkuns AkmusuposaHa, kK 06MoTKam ABuratensi nogaértcs
HU3Koe HanpsikeHue. NogaBaemoe HanpsxeHWe rapaHTupyet
BblIpaboTKy 4OCTATOYHOrO KONMyecTBa Tenna Ans Toro, YTobbl B
ABuratene He o6pa3oBbIBancs KOHAEHcaT.
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10. YcTaHOBKa napameTpoB ¢ nomoubio PC Tool
E-products

[ina ycTaHoBKM crneumarnbHbIX NapamMeTpoB, OTANYHBLIX OT

HacTpoek, BbinonHseMbix Yepe3 R100, TpebyeTcsa npumeHeHune

nporpammHoro o6ecnevenns Grundfos PC Tool E-products.

B atom cnyyae HeobxogmMma noMoLLb cneymanmcta KoMnaHum

Grundfos. 3a 6onee nogpobHon nHpopmauuen obpawjantecs B

MeCTHOe npeacTaBnTenbCcTBo komnanun Grundfos.

11. MpunopureTt HacTpoek

MpuopuTeT HacTpoek 3aBUCUT OT ABYX (PpakTOPOB:
1. WCTOYHUKaA ynpaBneHus,
2. HacTpoek.

1. UCcTOYHUK ynpaBneHus

MaHenb ynpasneHua

R100

BHelwHWe curHansl
(BHELHWI cUrHan ycTaHOBNEHHOIO 3HaYeHus,
undpoBble BXoAbl U T.M.)

Coo06LeHve ¢ Apyron cUcTeMon ynpasneHus
Yyepes LLUNHY CBA3M

2. HacTtpomku
* Pexum akcnnyatauun "Ocmaros"

*  Pexum akcnnyatauum "Makc."
(c MakcMManbHOWM XapaKTepuUCTUKON)

*  Pexum akcnnyatauum "MuH."

(C MMHUManbHOW XapaKTepUCTUKON)
* HacTpoiika ycTaHOBMEHHOro 3Ha4YeHus.
YacToTHO-perynmpyeMblii HACOC MOXET ynpaBnsiTbCA cpasy oT
HECKOMbKUX UCTOYHMKOB, N KaXAbI N3 3TUX NCTOYHMNKOB MOXET
UMeTb pa3nuyHble HacTpoiiku. MoaToMy Heo6xoaumo

YCTaHOBUTb NPUOPUTET UCTOYHMKOB YNpPaBreHUs U
HacTpoeK.

Ecnu akmueupoeaHo 6onbuwe dgyx Hacmpoek
odHOoepeMeHHO, Hacoc 6ydem pabomamsb 8

coomeemcmeuu ¢ ¢pyHkyuel, umeroujel
eblcwuli npuopumem.

MpuoputeT HacTpoek 6e3 KOMMYHUKaLuUmn 4yepes3 LWLNHY CBA3U

MaHenb ynpaBneHus

Mpuopurtet unn R100 BHewHMe curHanoi

1 OcrtaHoB

2 Makc.

3 OctaHoB

4 Makc.

5 MuH. MuH.
Hactpoika Hactponka

6 YCTaHOBMNEHHOIO YCTaHOBMNEHHOIO
3Ha4YeHus! 3Ha4YeHust

Mpumep: Ecnn E-Hacoc HacTpoeH Ha "Mack." pexum paboTbl
(C MakcMmanbHOW YacTOTON) C MOMOLLbIO BHELUHErO CUrHana,
Hanpumep, LMdpoBOro Bxoaa, To C NOMOLLbI KnaBuaTypbl
ynpasnenuns unu nynsta R100 ansa Hacoca MOXeT BBOAUTLCS
TONBKO pexum akcnnyataumm "OcmaHos".



MpropuTeT HaCTPOEK C KOMMYHMKaLMeN Yepes WNHY CBA3U

MaHenb
BHelwHue CBAa3b yepes
Mpuoputer ynpasneHus CUrHaNGI WMH
unmn R100 y
1 OcTtaHoB
2 Makc.
3 OcTtaHoB OcTtaHoB
4 Makc.
5 MuH.
HacTponka
6 YCTaHOBMEHHOIO
3Ha4YeHus

Mpumep: Ecnn E-Hacoc akcnnyatupyeTca B COOTBETCTBUM C
YCTaHOBMEHHbIM 3Ha4YeHNeM, 3afaHHbIM Yepes LUNHY CBS3W, TO C
NOMOLLbIO KnasuaTypsbl ynpasnexnsa unu nynsta R100 gns E -
Hacoca MOXeT BBOAUTLCHA TOMNbKO PEXNM 3KCnnyaTaumm
"OcmaHog" nnn "Makc.", a ¢ NOMOLL b0 BHELIHEro curHana -
TOonbko pexum "OcmaHos".

12. BHewHMe curHanbl NPUHYAUTENBHOIO
ynpaBneHus

Hacoc nmeet Bxofbl BHELLIHWX CUrHANOB ANs crieayoLmnx
bYHKUMI NPUHYOANUTENBHOTO YNpaBreHus:

+ BknioyeHune/BbIkNoYeHe Hacoca
* LUundpoBas dyHKumMs.

12.1 Bxoa BKI/BbIKN

Cxema pa6oTbl Bxoaa ans BHewHero BKI/BbIKI:
Bxop BKI/BbIKI:

Bkn./Bbikn. (kneMmmbl 2 u 3)

H

HopManbHbIi pexum
3Kcnayarauum

—Q

OcTaHoB

N

—Q

12.2 UucpoBon Bxoa

C nomoupto nynsta R100 ans yndposoro Bxoga MoxHoO BbibpaTh
OfHY W3 CreayLnX MYHKLMA:

*  HopmarnbHbIl pexxum aKkcrnnyamayuu

*  MuH. xapakmepucmuka

* Makc. xapakmepucmuka.

Cxema pa6oTbi: Bxoa ansa uudpoBon dyHkuunm:

LUundpoBasn dyHkumnsa
(knemmbi 1 1 9)

H
|: HopManbHbIl pexum
[ aKcnnyatauuu
L - Q
H
MwuH.
XapaKkTepucTuka
N . Q
H
Makc.
XapakTepucTuka

13. BHeWHMN curHan ycTaHOBJIEHHOro 3Ha4YeHuA

YcTaHoBneHHoe 3HaveHe MOXeT GbiTb 334aH0 AUCTaHLMOHHO
NOAKMIOYEHNEM NEepeaaTymka aHanoroBblx CUrHaNoB K BXogdy
cuUrHana ycTaHOBMEHHOTo 3HadeHus (knemma 4).

YcTaHoBNeHHoe dakTnyeckoe -
3HayeHune yCTaHOBMNEHHOE §
3HavyeHune s

BHelwHee @
yCTaHOBMNEHHOE 3
3HavyeHune =

Puc. 34 ®daktnyeckoe yCTaHOBMEHHOE 3HAYeHue -
37O Npou3BedeHne (YMHOXEHHOE 3HayYeHne)
YCTaHOBMEHHOIO 3HAYEHMUS! Y BHELLHEro
YCTaHOBMEHHOrO 3HaYeHMUs

BbibepuTte curHan pakTM4eckoro yCTaHOBMEHHOTO 3HaYeHus,
0-10 B, 0-20 mA, 4-20 MA, ¢ nomoLybio R100,
cmoTpuTe pasgen 9.3.3 BHewHee ycmaHo8rneHHoe 3Ha4eHue.

Ecnu ¢ nomowbio R100 BbiOpaH HeperynupyemMbliin pexum
yrnpaBneHns, HACOC MOXET YNpaBnsATbLCS MOGbIM KOHTPONNEPOM.
B perynupyemom pexumMe ynpaBrneHus ycTaHOBNEHHOe
3HayYeHWe OOMKHO ObITb 3a4aHo B AvanasoHe Mexay HUXKHUM
3Ha4YeHVeM auanasoHa U3MepeHUIn gaTymka U yCTaHOBMNEHHbIM
3Ha4YeHuMeM, 3afaHHbIM Ha Hacoce unu ¢ nomoubio R100.

®daKTnyeckoe ycTaHOBJI€eHHOe 3Ha4YeHue

A

——————— HaTunKp, oy

YcTaHoBNEHHOE 3Ha4yeHue,
3ajjaHHOE C NOMOLLbIO
naHenu ynpasneHus, R100
vnu PC Tool E-products

dakTuyeckoe
yCTaHOBIEHHOE

3HaveHue
Hatunknin

! }—s=— BHewHW curHan
0 10V  YCTaHOBMEHHOro
0 20 mA 3HaveHus

4 20 mA

Puc. 35 3aBncumocTtb mexay dakTM4eCckuM yCTaHOBNEHHbIM
3HaYeHMEM W BHELUHVMM CUTHaNIoOM yCTaHOBITEHHOIO
3HaYeHus B perynnpyemMom pexvmMme

TMO2 8988 1304

Mpumep: Tak Kak BeNMYMHaA AaT4vKy,i, paBHa 0 6ap,
ycTaHoBneHHoe 3HayeHve 20 M, a BHeLIHee yCTaHOBMEHHOe
3Ha4veHune 80 %, hakTnyeckoe ycTaHOBNEHHOE 3HaveHue byaer
crnegyoLWmmM:

Hepaxr = (Hyer = Huun) X %ppew.yer.anay + Humm
=(20-0)x80% +0
=16 m
B perynupyemMom pexume ynpasBneHnsi yCTaHOBINEHHOe
3Ha4YeHne MOXHO 3ajaBaTb U3BHE B AMaNa3oHe Mexay
XapaKTepI/ICTI/IKO|7I MWH. N YCTAHOBJTIE€HHbIM 3Ha4YeHneMm, 3agaHHbIM
Ha Hacoce unu ¢ nomolbio nynsta R100.

dakKTuyeckoe ycTaHOBleHHOoe 3Ha4YeHune

]

——————— Makc.xapakTepuc.

YcTtaHoBNeHHoe 3Ha4yeHue,
3ajaHHOE C MOMOLLbIO
naHenu ynpasneHusi, R100
mnun PC Tool E-products

dakTnyeckoe
yCTaHOBIEHHOE

3Ha4YeHne
MuH.xapakTepuc.

! }—== BHeluHwMi1 curHan
0 10V YCTaHOBNEHHOro
0 20 mA 3Ha4yeHus
4 20 mA
Puc. 36 3aBucumoctb Mexay hakTM4ecknum yCTaHOBMEHHbIM

3Ha4yeHnemM N BHeLWHUM CUrHasomMm yCTaHOBNEHHOro
3Ha4yeHuna B pa3OMKHyTOIZ uenu perynmpyemMmoro pexvuma

TMO02 8988 1304
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14. CurHan WuHbI CBSA3N

Hacoc obopynoBaH nocneposatenbHbIM nHTepdericom RS-485,
NO3BOMSIOLLMM C MOMOLLbIO MPOTOKOMNa nepeaadu AaHHbIX
Grundfos wuHbl 1 GENIbus ycTaHaBnmBaTb peXxvMbl CBA3K 1
NOAKNIYATLCH K CUCTEME AUCNeTYepu3aLmn NHXeHepHoro
obopynoBaHMsa 30aHU UNK K APYrov BHELHEN cucTeme
ynpasneHus.

C nomoLLbo cUrHana LWuHbl CBA3WM MOXHO OCYLLECTBUTH
OWCTaHUMOHHOE perynMpoBaHne Takux aKCniyaTaunoHHbIX
napameTpoB Hacoca, Kak yCTaHOBMEHHOE 3Ha4YeHUe, pexum
pabotbl 1 T.n. OQHOBPEMEHHO Yepes WNHY CBA3M OT Hacoca
MOXeT nepefAaBaTbCsl UHPOPMALMSA O COCTOSHUMN BaXKHENLLMX
napameTpoB, HanpuMep, AeNCTBUTENbHOE 3HaYeHne
perynvpyembix napameTpoB, noTpebnsiemas MOLWHOCTb, CUTHanbI
HencnpaBHOCTM M T.M.

[anbHenwwy MHoPMaLMIO MOXHO NOMYYNTb, CBA3ABLLUCH
HenocpeacTBeHHO ¢ koMmnaHuen Grundfos.

I7pu ucrnoJsib308aHuUU cu2Hasa WuUHblI cesi3U

KoJsiu4ecmeo Hacmpoek, docmynglx 4Yepes

nynbm R100 ymeHbwaemcs.

15. Apyrue ctaHAapThbl WUIWHbI CBA3NU
Grundfos npegnaraeT pasnunyHble peLleHnst LNHbI CBA3N C
opraHusaumein KOMMyHVUKaLUMKU No ApyruM cTaHaapram.

[anbHenwwyo NHPOPMaLMIO MOXHO NONYyYNTb, CBA3ABLUNCH
HenocpeacTBeHHO ¢ komnaxuen Grundfos.

16. CBeTOBbIE UMHOUKaTOPbI N perie CUCTeMbl
CUrHanunsauumm

CBeToBas MHAMKaLMA (3eNeHOro 1 KpacHoro LiBeTa) Ha naHenu
ynpaBreHns Hacoca U BHYTPU KIIEMMHOWN KOpobku nokasbiBaeT
TEKYLLMIN SKCNyaTaLMOoHHbIA pexuM Hacoca. CmoTtpuTe puc. 37
n 38.

3eneHbin

KpacHbin

3eneHbin  KpacHblii

TMOO 7600 0304

Puc. 37 CgeToBble MHOMKATOPbLI HA Hacocax ¢ 0AHOMAa3HbIMK
anekTpoaBuraTensmm

3eneHbin

— KpacHbiit

TMO2 8513 0304

Puc. 38 CBeToBble MHOMKATOPbLI HA HAacocax ¢ TpPExdasHbIMu
anekTpoaBuUraTensMu

Kpome Toro, Hacoc nmeet Bbixog Ansi 6ecnoTeHunansHoro
curHana Yyepes BCTPOEHHOe pere.

BbixogHble 3Ha4YeHWs pene curHanu3aumm NpuBoOAATCS B
pasgene 9.3.4 CuzsHanbHoe perne.
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TMO02 0838 0203

TMO2 9036 4404

3eneHblit

KpacHsbii

TMO3 9063 3307



®YHKLMUM OBYX CBETOBbIX MHAMKATOPOB U perne curHanusauuy npueeeHsl B Tabnuue:

CBeTOBbIe UWHAUKATOPbI

Pene curHanusauum BKn4YaeTcs npu:

PaGounii HeucnpaBHocTb/
Heucnpas-HocTb ABapus, Pa6ouun Hacoc Onucanue
- pexum FoToBHOCTBL
(KpacHbIN) . . [penynpexaeHven  pexum paboTtaeTt
(3enéHbIn)
3ameHUTb cMasky
He roput He roput ’/r ’/r ’/r MuTaHne OTKMYEHO.
C NONC C C NONC C NONC
. ] ] (. ]
oput
He roput p h h h Hacoc paGoTaet
NMOCTOSIHHO
C NONC c C NONC C NONC
/,'_ ]
He roput Mwuraet | h | Hacoc HacTpoeH Ha ocTaHoB.
C NONC C NON C NONC C NONC
Hacoc oTknioueH us-3a HeucnpasHocmu/
Asapuu unu paboTtaeT ¢ MHgMKaumen
lMpedynpexdeHue nnn 3ameHUMb CMa3sKy.
lopuT noctosHHo  He roput | | | Hacoc oTkMo4eH U NbiTaeTcs BHOBb
¢ NONG ¢ NONC ¢ NONC ¢ NONc 3anyctutbcs (cHOBa BKNOYNUTL Hacoc

MOXHO Byaet nytem cbpoca curHana
HeucnpasHocmu).

rOpI/IT NOCTOAHHO

loput
nocrommo | 1 ™

N

C NONC

Hacoc paGoTaeT, npu aTom octaércst unm
6bina nHgmkauus HemcnpaBHocTu/ABapuu,
npy KOTOPOW HACOC MOXET NpoAomKaTb
paboTy, unu Hacoc paboTtaeT ¢ nHaukaumen
lpedynpexdeHue/3ameHuUmMb cMa3Ky.
Ecnu npuumHa HemcnpaBHOCTM COCTOUT B
TOM, 4YTO "CurHan gatymka BHe AnanasoHa”,
Hacoc npogommkaeT paboTatb nNpu
MaKCMMarnbHOM (Makc.) XxapakTepucTuke.
MHankauns HemcnpaBHOCTU UCYE3HET
TOMbKO Mocre Toro, kak BenuynHa curHana
CHOBa OyaeT B npefenax AonycTMMoro

C NONC npanasoHa 3Ha4YeHW curHana.
Ecnn npumynHa HemcnpaBHOCTU COCTOMUT B
ToM, 4To "CurHan ycTaHOBEHHOro
3Ha4YeHusa BHe gmnanasoHa", Hacoc
npogomkaeT pabotaTb N0 MUHMMASBHOWN
(MUH.) xapakTepucTuke.
MHankaumnsi HemcnpaBHOCTU UCYE3HET
TOMbKO Mocre Toro, kak BenuynHa curHana
CHOBa OyaeT B npefenax AonycTMMoro
AunanasoHa 3HadYeHui curHana.

rOpI/IT NOCTOAHHO

Mwuraet D

C NONC

C NONC

M|

C NONC

Hacoc HacTpoeH Ha 0cTaHOB, HO OH Bbin
BbIKITIOYEH M3-3a HeucnipasHocmu.

)

C NONC

C6poc nHaMKaumum HemcnpaBHOCTH

C6poc curHana HencnpaBHOCTU BIMOMHSIETCS CrieayLWnUM

obpasom:

Korga R100 B3avMopaencTByeT C HACOCOM, KpacHbI CBETOBOW

KpaTkoBpeMeHHbIM HaxxaTuem pacnosfioXXeHHON Ha Hacoce

KHOMKM ® nnn @. BTO HUKAK He BMMUAIET Ha HaCTPOMKN
Hacoca.

3Ta onepauusi HEBLINONHMMA, eCnu knasuaTypa
3abnoknpoBaHa;

C nomoLLbio OTKIYEHMUS HanpaXxeHua nutaHnda Hacoca Tak,
4TOOLI NOracna Bcs CBETOBAs cUrHanuaauumsi Ha nynetre c

KnaBmnaTypowu;
MepekntovyeHnem BHelwHero Bxoga BKJ1/BbIKIT,

Mcnonb3dynte nynst R100 Ansa BbIBNEHUS HEMCNPABHOCTU,
cmotpuTe pasgen 9.1.3 CueHanusayus HeucripasHocmed.

WHONKATOP 4acCcTo MUraer.

17. ConpoTuBneHne N3onaumum

Oo 7,5 kBT

U3mepeHue conpomuersieHusi usonsiyuu ob6Momok
3nekmpodsueamem1 usiu ycmaHoOe8Ku ¢ Hacocamu

muna "E" Henb3s Npoeodums € MOMOWbLIO

8bICOKO0BOJSIbMHO20 060pydoeaHuUsl, mMaK Kak npu
3MOM MOXHO 8blI8eCMU U3 CMPOsT 3/IeKMPOHHOE
obopydoeaHue.

11-22 kBT

U3mepeHue conpomuenieHusi u3oasiyuu o6Momok
anekmpodeuzamerisi uslu ycmaHoO8KU ¢ HacocaMu
muna "E" Henb3s npoeodumb ¢ NOMOWbIO

8bICOKOBOJTbLIMHO20 oGopydoeaHun, mak Kak npu

3MOM MOXXHO 8blgeecmu U3 CmMposi 3JIEKMPOHHOEe
obopydoeaHue.

MosxHo no omdesibHocmu omcoeduHUMb
npoeoda asiekmpodeuzameriss u Npoeepums
conpomueJsieHuUe U3ossiyuu 06MOMOK.
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18. PaboTta B aBapMINHOM pexunme
(Tonbko 11-22 kBT)

lMpedynpexodeHue

IMeped npoeedeHuem n06bIx pabom 8 KiieMMHoOU
KOpobke Hacoca He06x00UMO Kak MUHUMYM 3a
nsms MUHym Ao 3mo2o omkJirHumb
HanpsixeHue nNuUMaHusl.

O6pamume eHUMaHue, Ymo cuzHasibHoe peJie
Moxem 6bImb MOGKIIIOYEHO K 8HEWHEMY
UCMOYHUKY numaHusi, komopbili ocmaémcs
nodcoeduHEHHbIM NMPU OMKJIFOYeHUU om
numaruwel cemu.

Ecnu Hacoc ocTaHOBIEH U He 3anycKkaeTcsi Nocne BbINOMHEHNUs!
cTaHAapTHbIX Npoueayp No yCTpaHeHWIo HeMcnpaBHOCTEN,
npuymnHa MoxeT BbITb B HeucnpaBHOM npeobpasoBaTene
YacToTbl. B 3TOM cnyyae MOXHO yCTaHOBUTb aBapUNHbBINA PEXUM
aKcnnyaTauumm Hacoca.

Ho npexae yem nepevitv B aBapuUinHbIA peXxuM, pekoMeHayeTcs
npoBepuTh:

* B HOpPME NN NMUTaHue OT ceTn

+ cpabaTbiBaloT NW ynpasnsioLme curHansi
(curHanbl BKITOYEHUS/BBIKITIOYEHMS)

« cbpolueHbl N1 Bce aBapuHble CUrHanbl

* aTaKkke U3MepUTb ANEeKTPUYeCcKoe CONpPOTUBIIEHNE HA
obmoTkax ABuratens (0OTCoeAMHWUTL NPoBoAa ABuratens ot
KNEMMHOI KOpoOKM).

Ecnun Hacoc Tak 1 He BKMIOYWICA, 3TO O3HaYaeT, YTO HeucnpaseH

npeobpasoBarenb 4acToThl.

YTo6bl yCTAaHOBUTL aBapuUNHbIA PEXMM 3KCNyaTaunm Hacoca,

BbIMOMHUTE creayioLlee:

1. OTcoeguHuTe Tpu Xunol cunosoro kabens, L1, L2, L3,
OT KNEeMMHOW KOpobKW, HO OCcTaBbTe NMPOBOA(a) 3aLMTHOrO
3a3eMIieHust Ha npexHem Mecte Ha knemme(ax) PE.

TMO3 8607 2007

Puc. 39 OTkntoyeHne cunoBbix NPOBOAOB
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2. OTtcoeguHuTe cunosble npoBoga anektpoasuratens, U/W1,

V/U1, W/V1, oT KneMMHOI KOpOoBKM.

Puc. 40 OTknioyeHne NpoOBOAOB NUTAHUA ABUraTens

3. lMopcoeanHuTe npoBoAa, Kak NokasaHo Ha puc. 41.

® L1

w
U v w . . @
L
L
L

I ® L2
e (L3

o y
e
o=
L 0]

Puc. 41 lepekntodyeHne Hacoca Tuna "E" na HopmanbHoro

pexuma paboTbl B aBapUnHbIf

V|CI'IOJ'II>3yI7ITe BWHTbI KITEMM CUITOBOrO Kabens v raiku Knemm

kabens apurartens.

Puc. 42 lMoagknioveHne nposBoaoB

TMO3 9120 3407

TMO04 0018 4807

TMO03 9121 3407



4. B mecTax CoeVHeHMUs1 YyCTaHOBUTE U3ONMUPYIOLLEE MOKPLITUE
Ha npoBofa kabens ABuratens u 3akpenute ¢ NoMOLLbLO
N30NSILMOHHON NEHTHI.

Pl

)

Puc. 43 WV3onsauus npoBogoB

Puc. 44 N3onupoBaHHble npoBoga

lpedynpexdeHue

Ans yacmomHo2o0 npeobpa3zoeamerisi Heslb3si
desramb nepemMbiYyKy, MOOKIH0YUE 8bI800bI
cunoeozo kabens k knemmam U, V u W.
Mo2ym e03HUKHymb cumyayuu, ornacHble Onsi
nepcoHasna, mak Kak nomeHyuas ebICOKO20
HanpsKeHUsi cemu numaHusi Mo)xem
nepedambcsi Ha KOMIOHEHMbI 8 KIIEeMMHOU
KOpOb6Ke, K KoOmOopbIM NMPUKacaromcs pykamu.

Bo epemsi nycka rnocrie nepexsroyeHuss Ha

aesapuliHbili pexxum npoeepbme HanpaesieHue

epauieHusl.

TMO3 9122 3407

TMO3 9123 3407

19. Yxoa v TeXxHU4YecKkoe obCcnyXXuBaHue

19.1 OumncTtka anekTpoaBurartens

Oxnaxpatowne pe6pa M nonactun BeHTUNATopa CUCTEMbI
BO34YLIHOIo oxnaxaeHua anekrtpoasuratena n anekKpoHHOro
o6opy,qosaHV|;| OOJKHbI BCerga cogepXatbCq B HACTOTE.

19.2 3ameHa cMa3Kn NOALWMMNHUKOB ABUraTens

Hacocbl mowHoCcTbIO Ao 7,5 KBT

B paHHbIX AneKkTpoaBuraTenax NoALWNNHUKK 3aKPbITOro Tuna
cMa3blBalTCS Ha 3aBoge-ua3rotosutene. Cmaska Takmx
noALWNNHUKOB HE 3aMeHAeTCA.

Hacocbl MmowHocTbIO 11-22 kBT

B paHHbIX anekTpoaBuratensx cMaska NoALUUMHUKOB OTKPbITOrO
TUNa AOoMmKHa 3aMeHATLCS PerynspHo.

MoAWwnNHMKM aHHOro TMna 3anpaBnstoTCs CMa3Kon npu
[ocTaBke nepep yCTaHOBKOW. BcTpoeHHas yHKUMSA KOHTpons
NoALWMNHWKOB AaET npeaynpexaatowmin curHan Ha nynete R100,
Koraa HeobXoAMMO 3aMeHUTb CMa3Ky B MOALLIMMHUKaX
aneKkTpoasuratens.

lMeped 3ameHoll cMa3ku Heo6xodumMo
8blgepHymb pe3bboebie Npobku e OHUWe
¢naHya anekmpodeu2amerisi U 8 KpbIWKe
noowunHukoeozo y3na. Tem cambim 6ydym
co30aHbl Heob6xodumMbie ycroeusi Osisi mozo,
4Ymo6bl MOXHO 6b1/10 y0asiumb u3 NoGWUNHUKOS
cmapyr cMa3Ky usu JIUWHIOK CEEXYHIo
KOHCUCMEeHMHYI cMas3Ky.

O6beM KOHCUCTEHTHOM CMa3Ku

[mn]
Tunopasmep
ABuratens Co CTOPOHbI C NpOTUBONOOXHOM
npusoga CTOPOHbI
(DE) (NDE)
MGE 160 13 13
MGE 180 15 15

[Mpu nepBoi 3aMmeHe cMasku B npoLecce dKkcnnyaraumm
HeobxoAMMO 3anpaBnsiTe YABOEHHbI 06beM KOHCUCTEHTHOW
CMa3sku, NOCKOMbKYy CMasoyHas Tpybka He 3anonHeHa
KOHCUCTEHTHOW CMa3sKoW.

PekomeHayeTcs NPpMMEHSITb KOHCUCTEHTHYO CMasky Ha Gase
nonukapbamuga.

19.3 3ameHa NOALWMUMNHUKOB aNeKTpoaBuUraTens

TpéxdasHble anekTpoaBuraTeny oCHaleHbl BCTPOEHHOM
yHKUMEN KOHTPONS NOALUMNHUKOB, KOTopas BbIBOAMT Ha R100
npeaynpexaanLwmnin curHan, korga Heobxogumo 3amMeHuTb
NOALMNHUKA ABUraTens.

19.4 3ameHa BapucTopa (Tonbko 11-22 kBT)

BapucTop 3awmiiaet Hacoc OT NepexoAHbIX HaMPSXXEeHNA ceTu.
[MocTeneHHO noa AecTBMEM NEPEXOAHbIX HaNpPsXKeHU BapmucTop
n3HalMBaeTcs U ero HeobxoaMmo 3ameHsTb. Yem Gonblue
nepexofHbIX HanpspkeHu, Tem ObiCTpee u3HalLumBaeTcs
BapucTtop. Korga npuxogut Bpemsi ero meHsaTe, R100 n PC Tool
E-products gatoT curHan B dopme npeaynpexaeHus.

BapucTop AomkeH 3aMeHsITb TOMbKO CreunanucT KoMnaHum
Grundfos. ObpaluaniTecb B MECTHOE NMPEeACcTaBUTENbCTBO
KoMMaHuu.

19.5 3anacHble YacTU U KOMNJIeKTbl 3anyacTten

Mogpo6Hyo MHOpMaLUio NO 3anacHbIM YacTaAM U KOMMeKTam
3an4yacTen MOXHO HanTu Ha cante www.Grundfos.com
(BbIBepuTte ctpaHy n WebCAPS).
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20. TexHM4YeCKMe OAaHHbIe - HacoChbl C
oAHoda3HbIMU INeKTpoaBUraTensamMmm

20.1 HanpsixxeHue nutTaHus

1 x 200-240 B - 10 %/+ 10 %, 50/60 'y - 2 %/+ 2 %, PE
(C 3aWMTHBbIM 3a3eMNEHNEM).

Kabenb: Makc. 1,5 mm2 /12 AWG.

Mcnonb3yiTe Tonbko MegHble npoBoga MuH. Ha 70 °C.

PekomeHAOBaHHbIN pa3mep NNaBKOro npeaoxpaHuTens
Onektpoasuratenu o 1,1 kBT: makc. 10 A.

Mcnonb3ytoTcs cTaHAapTHbIE NNaBkve NpefoxpaHnTenu, a Takke
ObICTPO cropatLLme NpeaoXpaHUTENn UM NpeaoxpaHnTenu ¢
3aepxKoi cpabaTbiBaHus.

20.2 3awmTa OT NeperpyskKu

3awunTa oT neperpyskn 4acTOTHO-PEryNMpyeMbIX HACOCOB MMeeT
Te e XapaKTepucTuku, 4To 1 obbl4Has 3awmTta
anekTpoasuratens. K npumepy, anekrpogsurarens tuna "E"
BblAepXunBaeT neperpysky, pasHyto 110 % oT l,q,, B Te4eHne

1 MUHYTBI.

20.3 Tok yTeuku
Tok yTeuku Ha 3emnio < 3,5 MA.
Tok yTeuku nsmepsietcsa B coorsetrctamm ¢ EN 61800-5-1.

20.4 Bxoabl/Bbixoabl

BKN/BbIKN

BHewHuIn 6ecnoTeHUManbHbIA KOHTAKT.

HanpsikeHne: 5 B DC.

Tok: < 5 MA.

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

LncdppoBon Bxoa

BHelwHui 6ecnoTeHUnanbHbIi KOHTaKT.

HanpsixeHne: 5 B DC.

Tok: < 5 MA.

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

CurHanbl YCTaHOBJIEHHOro 3Ha4YeHus

* [oTeHumomeTp
0-10 B DC, 10 kOM (4epe3 BHYTPEHHUIA UCTOYHUK
HanpsXxeHns).
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 100 m.

+ CurHan HanpsikeHus
0-10 B DC, R; > 50 kOm.
Honyck: + 0 %/- 3 % npv MakcumanbHOM curHane
HanpsxeHusl.
OKkpaHMpoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

+ CurHan Toka
DC 0-20 mA/4-20 MA, R; = 175 Om.
Honyck: + 0 %/- 3 % npw curHane MakcMmarnbHOro Toka.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
MakcumanbHas anvHa kabens: 500 m.

CurHanbl gaTymka

« CurHan HanpsikeHus
0-10 B DC, R; > 50 kOMm (4epe3 BHYTPEHHUIN NCTOYHUK
HanpsXxeHns).
Honyck: + 0 %/- 3 % npv MakcumanbHOM curHane
HanpsxeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

+ CurHan Toka
DC 0-20 mA/4-20 MA, R; = 175 Om.
Honyck: + 0 %/- 3 % npw curHane mMakcMmarnbHOro Toka.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anvHa kabens: 500 m.
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BHyTpeHHMe UCTOYHUKN NUTaHUA
*  WcTtouHnk nutanms 10 B ons BHewHero noteHunomeTpa:
Makc. Harpyska: 2,5 MA.
3awmwéH oT yaapa TOKOM.
*  WCTOYHUK NuTaHus 24 B ons AaTymMkoB:
Makc. Harpy3ka: 40 MA.
3awunwéH oT yaapa TOKOM.
Bbixoa pene curHanusauum
Mepexkntovaowmnn 6ecnoTeHunanbHbIN KOHTaKT.
MakcumanbHas Harpyska koHTakTa: 250 B AC, 2 A, cos ¢ 0,3 - 1.
MuHumanbHas Harpyska koHTakTa: 5 B DC, 10 MA.
OKpaHMpoBaHHbI kabenb: 0,5 - 2,5 MmZ / 28-12 AWG.
MakcumanbHas gnvHa kabens: 500 m.
Bxoa WWHBLI CBA3YU

MpoTtokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHMpPOBaHHbIN 3-XunbHbIN kabenb: 0,2 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas gnvHa kabens: 500 m.

21. TexHMYeCKHNe OaHHbIe - HACOCbI C
Tpéxcpa3HbIMU neKTpoaBUraTensamm 4o
7,5 kBT

21.1 HanpsixkeHue nutaHusa

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y - 2 %/+ 2 %, PE
(C 3aWNTHBIM 3a3eMMNEHNEM).

KaGenb: Makc. 10 mm2 / 8 AWG.

Mcnonb3ynTe Tonbko MegHble nposoga MuH. Ha 70 °C.

PekomeHOoBaHHbIe TUnopasmepbl npenoxpaHMTeneﬁ

Oeuratenn mowHocTbto ot 0,55 no 5,5 kBT: Makc. 16 A.
[Buratenn mowHocTbto 7,5 kKBT: Makc. 32 A.

Wcnonb3ytoTcs cTaHgapTHbIE NMaBKUe NPegoxpaHnTenu, a Takke
GbICTPO cropaioLme NpeaoxpaHuTeny Unum NPeaoxpaHuTenu ¢
3aepXKkon cpabaTbiBaHMS.

21.2 3awmTa OT NeperpyskKu

3almTa oT neperpysku 4acTOTHO-perynMpyembix HacoCcoB UMeeT
Te Xe XapaKTepuCTUKK, Y4To U 06blYHasA 3awmTa
anektpoasuratens. K npumepy, anektpoasuratens tuna "E"
BblAepXnBaeT neperpysky, pasHyto 110 % oT l,o B Te4eHne

1 MUHYTBI.

21.3 Tok yTeuku

Tunopasmep agsuratens Tok yTeuku

[xBT] [MA]
ot 0,55 go 3,0 (HanpsikeHne nuTaHus < 460 B) <35
ot 0,55 go 3,0 (HanpsixeHne nuTaHusa > 460 B) <5

ot 4,0005,5 <5
7,5 <10

Tok yTeukun nsamepsietcs B cootsetctamm ¢ EN 61800-5-1.



21.4 Bxoabl/Bbixog

BKN/BbIKN

BHewHuIn 6ecnoTeHUManbHbIA KOHTAKT.

HanpsikeHne: 5 B DC.

Tok: < 5 MA.

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

LncdppoBon Bxoa

BHelwHui 6ecnoTeHUnanbHbIi KOHTaKT.

HanpsikeHnne: 5 B DC.

Tok: < 5 MA.

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

CurHanbl YCTaHOBJIEHHOro 3Ha4eHus

« [loteHunomeTp
0-10 B DC, 10 kOm
(Yepe3 BHYTPEHHUI UCTOYHUK HaMPSXKEHNS).
SkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anvHa kabens: 100 m.

* CurHan HanpsbkeHus
0-10 B DC, R; > 50 kOwm.
Honyck: + 0 %/- 3 % npu MmakcumanbHOM curHane
HanpsHKeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

¢ CurHan Toka
DC 0-20 mA/4-20 MA, R; = 175 Om.
Oonyck: + 0 %/- 3 % npw curHane mMakcMmarnbHOro Toka.
SkpaHupoBaHHbIN kabenb: 0,5 - 1,5 Mm2 / 28-16 AWG.
MakcumanbHas anvHa kabens: 500 m.

CurHanbl gatyuvka

* CurHan HanpspkeHus
0-10 B DC, R; > 50 kOm
(Yepe3 BHYTPEHHUI UCTOYHUK HaMPSXKEHNS).
Honyck: + 0 %/- 3 % npu makcumanbHOM curHane
HanpsHkeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

» CwrHan Toka
DC 0-20 mA/4-20 MA, R; = 175 Om.
Oonyck: + 0 %/- 3 % npw curHane mMakcMmarnbHOro Toka.
SkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

BHyTpeHHMe UCTOYHUKUN NUTAHUA

*  WcToyHuk nutanmns 10 B ans BHeLWHero noteHumomeTpa:
Makc. Harpy3ska: 2,5 MA.
3awunwéH oT yaapa TOKOM.
*  WcToyHuk nutanua 24 B ana gaTynkos:
Makc. Harpyska: 40 MA.
3almLéH oT yaapa TOKOM.

Bbixoa pene curHanusauuu

Mepekntoyaowmun 6ecnoTeHLmanbHblA KOHTAKT.

MakcumanbHas Harpyska koHTakTa: 250 B AC, 2 A, cos ¢ 0,3 - 1.
MuvHumanbeHas Harpyska koHTakTa: 5 B DC, 10 MA.
OkpaHupoBaHHbIN kabenb: 0,5 - 2,5 mmZ / 28-12 AWG.
MakcumanbHas anuHa kabens: 500 m.

Bxopa WuHbI cBA3N

MpoTtokon wuHel Grundfos, npotokon GENIbus, RS-485.
OKpaHUpoBaHHbIV 3-XWibHbI kabenb: 0,2 - 1,5 MmZ / 28-16 AWG.
MakcumansHas gnuHa kabens: 500 m.

22. TexHNn4YeCcKMe fgaHHbIe - HacocChbl C
Tpéxda3HbIMU INeKTpoABUTaTENAMM,
11-22 kBT

22.1 HanpsxxeHue nuTtaHusa

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y, - 3 %/+ 3 %, PE
(c 3aWNTHBIM 3a3eMneHnem).

Ka6enb: Makc. 10 mm? / 8 AWG

Mcnonb3ynte Tonbko MedHble NpoBoda MyH. Ha 70 °C.

PekoMeHaoBaHHble TUNOpPasMepbl npenoxpaHMTeneﬁ

Tunopasmep aBuratens [KBT] Makc. [A]
2-nontoCHbIN  4-NOMKOCHBbIN
11 11 32
15 15 36
18,5 18,5 43
22 22 51

WcnonbaytoTcsa cTandapTHbIE NaBKUe NpegoxpaHnTenu, a Takke
GbICTPO CropaioLLme NpefoxXpaHUTeNy Unu NPeaoXpaHuTENu ¢
3afepxKoi cpabaTbiBaHuS.

22.2 3awumTa OT NeperpyskKm

3awuTa oT neperpysku 4acTOTHO-pErynmpyemblx HaCoOCoB UMeeT
Te Xe XapakTepuCTUKM, 4TO 1 0bblYHas 3awuTa
anekTpoasuratens. K npumepy, anektpoasuratens tuna "E"
BblAepXnBaeT neperpysky, pasHyto 110 % oT |,y B Te4eHune

1 MUHYTBI.

22.3 Tok yTeukun

Tok yTeukun Ha 3emnto > 10 MA.
Tok yTeukun namepsietcs B cootsetctaumn ¢ EN 61800-5-1.

22.4 Bxoabl/BbixoA

BKN/BbIKN

BHewHun 6ecnoteHunanbHbI KOHTaKT.

Hanpsixenwne: 5 B DC.

Tok: <5 MA.

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

LUuncpoBon Bxon

BHelWwHUn 6ecnoTeHunanbHbIl KOHTAKT.

Hanpsixenne: 5 B DC.

Tok: < 5 MA.

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

CurHanbl yCTaHOBIIEHHOro 3Ha4YeHust

* [loTeHunometp
0-10 B DC, 10 kOm
(4epe3 BHYTPEHHUIN UCTOYHMK HAMNPSKEHUS).
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHasa anuHa kabens: 100 m.

* CurHan HanpspkeHus
0-10 B DC, R; > 50 kOm.
Honyck: + 0 %/- 3 % npyn MakcumanbHOM curHane
HanpsHXeHus.
OKpaHMpoBaHHbIN kabernb: 0,5 - 1,5 mMm?2 / 28-16 AWG.
MakcumanbHas anvHa kabens: 500 m.

» Cwurnan Toka
DC 0-20 mA/4-20 MA, R; = 250 Om.
Oonyck: + 0 %/- 3 % npu curHane MakCumarnbHOro Toka.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHasa anuHa kabens: 500 m.
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CurHansbl gaTymka

CwurHan HanpshkeHus

0-10 B DC, R; > 50 kOm

(4epe3 BHYTPEHHUN UCTOYHUK HAMPSHKEHNS).

Honyck: + 0 %/- 3 % npu MmakcumanbHOM curHane
HanpsXeHns.

OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

CwurHan Toka

DC 0-20 mA/4-20 MA, R; = 250 Om.

Donyck: + 0 %/- 3 % npu curHane MakCumanbHOro Toka.

OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 Mm2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

BHyTpeHHMe UCTOYHUKUN NUTAHUA

McTouHnk nutaums 10 B onst BHeWwHero noTeHunomeTpa:

Makc. Harpyska: 2,5 MA.

3awuiLéH oT ygapa TOKOM.

McTouHMK nuTaHns 24 B ans gaTtynkos:
Makc. Harpy3ska: 40 MA.

3awunwéH oT yaapa TOKOM.

Bbixoa pene curHanusauum

Mepeknoyaowmun 6ecnoTeHumanbHbll KOHTAKT.

MakcumanbHas Harpyska koHTakTa: 250 B AC, 2 A, cos ¢ 0,3 - 1.

23. NMpoyne TexHNU4YeCcKne AaHHbIe

OMC (anekTpomMarHuTHasi coBmecTumocTb no EN 61800-3)

AnekTpoaBuraTenb

[xBT] HaBeneHHble u nsnyyaemele

nomexun/noMexoycTonuymBocTb

2-NONIOCHbLIN 4-NONKOCHbIN

MuHumanbeHas Harpyska koHTakTa: 5 B DC, 10 MA.
OkpaHupoBaHHbIN kabenb: 0,5 - 2,5 mMm2 / 28-12 AWG.
MakcumanbHas anuHa kabens: 500 m.

Bxop WKWHBbI CBA3U
MpoTtokon wuHbl Grundfos, npotokon GENIbus, RS-485.

OKpaHUpoBaHHbIV 3-XnnbHbI kabensb: 0,2 - 1,5 mmZ / 28-16 AWG.

MakcumanbHasa gnuHa kabens: 500 m.
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0,12 0,12
0,18 0,18 HaBepeHHble 1 usnyvyaemoie
0,25 0,25 nomMmexwu:
OnekTpoasurateny MoryT 6biTb
0.37 0.37 yCTaHOBIEHbI B XUNbIX panoHax
0,55 0,55 (NepBbIN ypOBEHb), HEOrPaHNYEHHOTO
0,75 0,75 pacrnpocTpaHeHus, 4To
11 11 cootBetcTByeT CISPR11, rpynne 1,
’ ’ knaccy B.
1,5 1,5
2,2 2,2 MomexoycTOM4YNBOCTL:
3.0 3.0 OnekTpoasuratenu oteevaroT
TpeboBaHMAM OTHOCUTENBHO YCIIOBUIA
4.0 4.0 3KCnyaTauum nepsBoro 1 BTOporo
55 - YPOBHS.
7,5 -
- 5,5 HaBepeHHble 1 usnyvyaemoie
_ 7.5 nomexm:
3T ABUraTenu oTHOCATCS K
1 1 kateropun C3, 4TO COOTBETCTBYET
15 15 CISPR11, rpynne 2, knaccy A,
18,5 18,5 1 yCTaHaBMMBalOTCS B
22 . NPOMBbILWNEHHbIX paioHax

(BTOpOW ypOBEHD).

Mpwn ocHaleHn BHeLWHero hunsrpa
OMC atn gBuraTenu oTHOCATCS K
kaTeropun C2, 4To cooTBETCTBYET
CISPR11, rpynne 1, knaccy A,

1 MOryT OblTb YCTAHOBMNEHbI B XMUAbIX
parioHax (NepBbIll ypOBEHD).

lpedynpexdeHue

Koada amu deueamenu
ycmaHoeJ1eHbl 8 XUJbIX
paltioHax, Mo2ym
nompebosamsbcsi
donosHUMenbHbIe
Mepbl, MOCKOJIbKY
deuzamenu moaym
8bI3bleamb
paduonomexu.

OnekTpogBuratenu ¢ MowHocTeto 11, 18,5 1

22 kBT cooTBeTcTBYIOT cTaHgapty EN 61000-3-12,
B KOTOPOM 3Ha4eHWe MOLLHOCTM NPU KOPOTKOM
3aMblKaHWUM B TOYKE COEAVNHEHNS MEXAY
anekTpoobopygoBaHMeM U cUCTEMON
3MeKTPOoCHabXeHUs NpeBbILaeT yKasaHHble HUxXe
3Ha4YeHus. MoHTaXHUK Unu nonb3oBaTenb AOIKHbI
yOOCTOBEPUTLCS, MPOKOHCYNBTUPOBABLUNCH, €CMN
HeobxoaMMO, C AKCNyaTupyloLLen opraHusaumen
3MeKTPOCeTH, YTO ABUraTeNb NOAKIIOYEH K CETU
NMUTaHWUS C MOLLHOCTbIO KOPOTKOIO 3aMblKaHWs He
MeHee:

HBIII\I’IFZL'II:‘;LOSIC.{:BT] MouwHocTb npu K3 [kBA]
11 1500
15 -
18,5 2700
22 3000

Anekmpodeuzamenu c
MouwHocmbro 15 kBm He
coomeemcmeyrom cmaHoapmy
EN 61000-3-12.




AnekTpoaBuraTenb
[kBT] HaBepeHHble U nsnyyaembie

nomexun/nomMexoycTon4nBocCTb

2-NONIOCHBLIA 4-NONIOCHLIN

Hacochbl ¢ TpexdasHbIMKN anekTpoaBUraTensiMmu:

3a cyeT ycTaHOBKM COOTBETCTBYOLWEro punstpa
noAaBneHns rapMoHVK Mexay ABuratenem n
anekTponuTaHnem KoapuLMEHT rapMOHMK ToKa

CHM3NTCA Ansa agsuratenen MoLwHocTbio 11-22 kBT.

B pesynbraTte anekTpoasuraTeny ¢ MOLWHOCTbLIO
15 kBT 6yayT cootBetcTBoBaTh EN 61000-3-12.
NMomMmexoycTON4YNBOCTb:

OnekTpoasuraTenu oteevatoT TpeboBaHUSM
OTHOCWTENbHO YCMNOBWI dKCMNyaTaLuMn Nepeoro n
BTOPOTO YPOBHS.

YacTtoTa BpaweHus,

Onsa nonyy4yeHns 4ONOMHUTENBHOW MHMOPMAaLMKN CBSXKUTECH C
koMmnaHuen Grundfos.

Knacc 3awumTbl

+ Hacochbl c ogHodasHbIMU 311eKTpoABUraTENSMM:
IP55 (cornacHo IEC 34-5).

* Hacocebl ¢ TpexdasHbiMu anekTpoasuratenamu, 0,55 - 7,5 kBt:

IP55 (cornacHo IEC 34-5).

» Hacocbl ¢ TpexdasHbiMu anektpogsuratensamm, 11-22 kBt:
IP55 (cornmacHo IEC 34-5).

Knacc HarpeBoCTOMKOCTU usonauum

F (cornacHo IEC 85).

TemnepaTtypa okpyxatoLien cpeabl

B npouecce akcnnyataumm

* MwuH. -20 °C

* Makc. +40 °C 6e3 orpaHn4yeHus xapakTepucTuk.

Mpu XxpaHeHWn 1 TpacnopTMpoBke
+ o1-30 °C pgo +60 °C (go 7,5 kBT)
* 0T1-25°C po +70 °C (11-22 kBT).

OTHOCUTEeNbHaA BNaXHOCTb BOo3ayxa

Makc. 95 %.

YpoBeHb 3BYKOBOro aaBJrieHus

Hacocbl ¢ ogHOda3HbIMK 3NeKTpoaBUraTenamMm:

<70 aB(A).

OneKTpo-  ykasaHHasi B hMPMEHHOIA YpoBeHb
aABuratenb Tabnunyke 3BYyKoBoOro
[Mun] naBneHus
[kBT] [AB(A)]
2-NONOCHbIA 4-NONIOCHbLIN
1400-1500 47
0,55

1700-1800 52
1400-1500 47
0.75 1700-1800 52
2800-3000 60
3400-3600 65
1400-1500 49
1700-1800 53
11 2800-3000 60
3400-3600 65
1400-1500 53
1700-1800 57
1.5 2800-3000 65
3400-3600 70
1400-1500 50
1700-1800 52
2.2 2800-3000 65
3400-3600 70
1400-1500 55
1700-1800 60
3.0 2800-3000 65
3400-3600 70
1400-1500 58
40 1700-1800 63
2800-3000 70
3400-3600 75
1400-1500 57
1700-1800 59
55 2800-3000 75
3400-3600 80
1400-1500 59
75 1700-1800 61
2800-3000 67
3400-3600 72
1400-1500 63
1700-1800 64
" 2800-3000 64
3400-3600 68
1400-1500 65
- 1700-1800 66
2800-3000 65
3400-3600 68
1400-1500 69
185 1700-1800 72
2800-3000 69
3400-3600 70
1400-1500 -
22 1700-1800 -
2800-3000 67
3400-3600 70
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(NY) umxoaky

24. YTvnunsauus oTxonoB

[aHHoe nsgenuve, a Takxke yanbl U AeTann JOMKHbI

YyTUNN3NPOBATLCA B COOTBETCTBUM C TPEOOBAHUAMM IKONOTUN:

1. Wcnonb3yiTe o6LWeCTBEHHbIE UMK YacTHble cnyxbbl cbopa
mycopa.

2. Ecnu Takve opraHusaumm unm pupmMbl OTCYTCTBYIOT,
CBSXXMUTECH C Brivxkanwmnm cdvnuanom nnm CepBucHseIM
ueHTpom Grundfos (He npumeHumo ans Poccum).

25. FapaHTUKu usrotoBuTens

Ha Bce ycTaHOBKM NpeanpusiTue-npon3BoanTenb NnpeaocTaBnsier
rapaHTuio 24 mecsiLa co AgHs npogaxu. Mpu npogaxe nsgenus,
nokynartento BblgaeTcs FapaHTUNHbLIA TanoH.

YcnoBusl BbINOMHEHUS rapaHTUNHbBIX 06513aTeNnbCTB CM. B
[apaHTUAHOM TasnoHe.

YcnoBus nogauu peknamauumn

Peknamaunn nogatotcs B CepBucHbin LueHTp Grundfos
(appeca ykasaHbl B rapaHTUAHOM TarnoHe), Npy 3TOM
HeobxoaMMo NpefocTaBUThL NPaBULHO 3aMOfHEHHbIN
[apaHTUAHBIN TanoH.

B0O3MOXHbI TEXHUYECKNE N3MEHEHUS.
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Argentina
Bombas GRUNDFOS de Argentina S.A.

Ruta Panamericana, ramal Campana Cen-

tro Industrial Garin - Esq. Haendel y
Mozart

AR-1619 Garin Pcia. de Buenos Aires
Pcia. de Buenos Aires

Phone: +54-3327 414 444

Telefax: +54-3327 45 3190

Australia

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

Regency Park

South Australia 5942

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

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.

GrundfosstralRe 2

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

Belgium

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

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

Belarus

Mpeactasutenscteo MPYHO®OC B
MwuHcke

220125, MuHck

yn. WadapHsiHckas, 11, od. 56

Ten.: +7 (375 17) 286 39 72, 286 39 73
dakc: +7 (375 17) 286 39 71

E-mail: minsk@grundfos.com

Bosnia/Herzegovina
GRUNDFOS Sarajevo

Trg Heroja 16,

BiH-71000 Sarajevo

Phone: +387 33 713 290
Telefax: +387 33 659 079
e-mail: grundfos@bih.net.ba

Brazil
BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,

630

CEP 09850 - 300

Séo 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.
50/F Maxdo Center No. 8 XingYi Rd.
Honggiao development Zone

Shanghai 200336

PRC

Phone: +86 21 612 252 22

Telefax: +86 21 612 253 33

Croatia

GRUNDFOS CROATIA d.o.o0.
Cebini 37, Buzin

HR-10010 Zagreb

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

Czech Republic
GRUNDFOS s.r.o.
Cajkovského 21

779 00 Olomouc

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

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

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

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Mestarintie 11

FIN-01730 Vantaa

Phone: +358-3066 5650
Telefax: +358-3066 56550

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

Schliterstr. 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

HILGE GmbH & Co. KG
Hilgestrasse 37-47
55292 Bodenheim/Rhein
Germany

Tel.: +49 6135 75-0
Telefax: +49 6135 1737
e-mail: hilge@hilge.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.
Park u. 8

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

India

GRUNDFOS Pumps India Private Limited

118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 096

Phone: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa

JI. Rawa Sumur lIl, Blok 111 / CC-1
Kawasan Industri, Pulogadung
Jakarta 13930

Phone: +62-21-460 6909

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

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

Korea

GRUNDFOS Pumps Korea Ltd.

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

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs

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

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

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

Malaysia

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

Selangor

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

Mexico

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

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000

Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

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

New Zealand

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

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

Norway

GRUNDFOS Pumper A/S
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 o.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 Pago 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

Poccusa, 109544 Mockea, yn. WkonbHas
39

Ten. (+7) 495 737 30 00, 564 88 00
dakc (+7) 495 737 75 36, 564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia

GRUNDFOS Predstavnistvo Beograd
Dr. Milutina Ivkovi¢a 2a/29
YU-11000 Beograd

Phone: +381 11 26 47 877 / 11 26 47 496

Telefax: +381 11 26 48 340

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Phone: +65-6681 9688

Telefax: +65-6681 9689

Slovenia

GRUNDFOS d.0.0.

Slandrova 8b, SI-1231 Ljubljana-Crnuge
Phone: +386 1 568 0610

Telefax: +386 1 568 0619

E-mail: slovenia@grundfos.si

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 Fallanden/ZH
Tel.: +41-1-806 8111
Telefax: +41-1-806 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

TOB PYHO®OC YKPAIHA
01010 Kuis, Byn. MockoBcbka 86,
Ten.:(+38 044) 390 40 50

dax.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

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

Jebel Ali Free Zone

Dubai

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

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

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

U.S.A.

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

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

Uzbekistan

Mpeacrasutenscrteo MPYHO®OC B
TawwkeHTe

700000 TawkeHT yn.Ycmana Hocupa 1-n
Tynuk 5

TenedoH: (3712) 55-68-15

dakc: (3712) 53-36-35
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