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1. YKa3aHus no TexHuke 6e3onacHocTH

1.1 O6wme cBegeHUA O AOKYMEHTe

MacnopT, pykOBOACTBO MO MOHTaXy W 3KChnyaTauuu, aanee rno
TEKCTY - PyKOBOACTBO, COAEPXMUT MPUHLMNNANbHbIE yKasaHus,
KOTOpbIE AOMKHbI BbIMOMHATLCSA NPU MOHTaXe, 3KCnyaTauum

1 TEXHUYECKOM 06CnyxnBaHun. NoaToMy nepes MOHTaXoM

1 BBOAOM B 3KCMMyaTaLuMio OHM 06513aTenbHO A0MKHbI 6bIThb
N3y4YeHbl COOTBETCTBYHOLMM 06CNYXMBAOLWMM NEepCoHariom unm
notpebuTtenem. PykoBoACTBO AOMKHO NOCTOSIHHO HAXOAUTLCS Ha
MecTe akcnnyaTauuu obopyaoBaHus.

Heobxogmmo cobntogaTb He Tonbko o6wue TpeboBaHns no
TexHuKke 6e3onacHoCTu, NpUBeAEHHbIE B pasaerne "YkasaHus

no TexHuke 6eszonacHocTn", HO 1 cneunanbHble yKa3aHus no
TexHuke 6e30nacHOCTH, NPUBOAMMbIE B APYTUX pasdenax.

1.2 3HayeHUe CUMBOJIOB U HaANUcen Ha nsgenuu

YkazaHusi, noMelLeHHble HenocpeacTBEHHO Ha 06opyaoBaHMK,

Hanpumep:

* CTpernka, yKkasbliBalollas HanpasneHue BpalleHus,

» o06o3HayeHue HanopHoro naTpy6ka Ans nogadu
nepeka4nsaemon cpegepl,

JOJDKHbI cobntogaTbest B 06513aTenbHOM NOPSiAKE M COXPaHATLCS

Tak, YToObl UX MOXHO ObINO NPOYMTaTh B M0G0 MOMEHT.

1.3 KBanudwmkaumsa n obyyeHme obecnyxumBaroLLero
nepcoHana

MepcoHan, BbIMOMHSALWMIA 3KCnyaTauuo, TexHu4Yeckoe
o6CnyXMBaHUE Y KOHTPOSbHbIE OCMOTPbI, @ TakKe MOHTax
o6opynoBaHMs JOSHKEH MMETb COOTBETCTBYHOLLYIO BbINOSHAEMOW
paboTe kBanudukaumio. Kpyr Bonpocos, 3a KoTopble nepcoHarn
HeceT OTBETCTBEHHOCTb M KOTOPbIE OH JOIMKEH KOHTPONMPOBaTh,
a Takke 06nacTb ero KOMNeTeHUMM AOMKHbI TOYHO ONpeaenaTLCs
notpebutenem.

1.4 OnacHble nocneacTBUA HECOONIOAEHUA YKa3aHUM
no TexHuKe 6e3onacHoCcTHn

HecobniopeHne yKaSaHVIVI no TexHuke 6e3onacHoOCTN MOXeT
noBreYyb 3a cobOoN Kak onacHble NocrneacTBus Ans 300pOBbs

N XN3HU YenoBeKa, TaK N co3aaTb ONacHOCTb And 0pr>|<arou.|,el7|
cpeabl n OﬁOpyﬂ,OBaHVlﬂ. HecobniopeHne yKa3aHVIl7I no TexHuKke
6e30MacHOCTN MOXET TaKxKe NpuUBECTU K aHHYNMMPOBaHUIO BCeX
rapaHTUNHbIX 0653aTenbCTB N0 BO3MELLEHUIO yu.l,ep6a.

B yacTHocTu, HecobniogeHne TpeboBaHUA TEXHUKK

6e30nacHOCTV MOXET, Hanpumep, Bbi3BaTb:

* OTKa3 BaXxHeMNLmnx pyHKUnA 06opynoBaHUs;

*  HeAEeNCTBEeHHOCTb NpeanuMcaHHbIX METOA0B TEXHUYECKOro
06CnyXMBaHUS U PEMOHTA;

* OMacHy cUTyauuio Ansa 300poBbs U XU3HU NepcoHana
BCNEeACTBMNE BO3OENCTBUSA SMEKTPUYECKUX UNIN MEXAHNYECKMX
dakTopos.



1.5 BbinonHeHue paboT c cobnoaeHneM TEXHUKN
6e3onacHocTH

Mpw BbINONHEHWUN paboT AOMKHBI COBMoAaTbLCS NpUBEAeHHbIe

B AJAHHOM PYKOBOACTBE MO MOHTaXy W 3KCnyaTauuu ykasaHus
no TexHuKe 6e30NacHOCTU, CYLLECTBYOLWMNE HaLMOHabHbIE
npeanucaHus No TexHuke 6esonacHocTH, a Takxke nobble
BHYTPEHHWE NpeanucaHns no BbINOMHEHMIO paboT, aKcnyaTauum
o6opynoBaHUs U TexHUMKke 6e30nacHOCTU, AeiiCTByOL e

y notpebutens.

1.6 YKkasaHusA no TexHuke 6esonacHocTu Ans
norpedbuTtens unm obcnyxuBarLLlero nepcoHana

+ 3anpeLleHo 4EMOHTMPOBaTbL UMEKLMECS 3alUTHbIE
orpaxaeHvs NoABWXHbIX Y3M0B 1 AeTanein, ecnu
obopynoBaHue HaxoAMUTCA B 3KCnyaTauun.

* Heobxoanmo MCKMIOYNTb BO3MOXHOCTb BO3HUKHOBEHMS
0ONacHOCTU, CBA3aHHOW C aneKkTpoaHepruen (bonee nogpobHoO
CMOTpUTE, NpeanMcaHns MeCTHbIX 3HeprocHabxarLmx
npeanpuaTum).

1.7 Yka3aHusa no TexHUKe 6e30MacHOCTU Npun
BbINOJIHEHUN TEXHUYECKOTro 06CcnyXuBaHuUsA,
OCMOTPOB M MOHTaxa

MoTpebutenb gomkeH obecneynTb BbIMONHEHNE BCeX paboT

no TeXHN4eckoMy obCnyXMBaHMIO, KOHTPOSIbHLIM OCMOTPaM

M MOHTaxy KBannduumnpoBaHHbIMU crieymanncramu,
AONYLLEHHBIMY K BbINOMHEHWIO 3TUX paboT 1 B 4OCTAaTOYHON Mepe
03HaKOMIEHHbIMW C HMU B XOAe NoApobHOro nsyveHus
PYKOBOACTBA MO MOHTaXy WM aKcnnyaTaumm.

Bce pabotbl 06a3aTenbHO AOMKHBI NPOBOAUTLCS MpU
BbIKIlOMEeHHOM 060pyaoBaHuu. [lomkeH 6e3ycnoBHO
cobniogatbeca NOpsAoK AeACTBUIA NPy OCTaHOBKe 06opyaoBaHus,
OMMCaHHbIN B PYKOBOACTBE MO MOHTaXy M 3KCnyataunu.

Cpasy e No OkOH4YaHuM paboT JOMKHbI OblTb CHOBa
yCTaHOBIEHbI UMW BKIOYEHbI BCE JEMOHTUPOBAHHbIE 3aLUUTHbIE
1 NpefoxpaHnTenbHble YCTPOMCTBA.

1.8 CamocTosTenbHOe nepeobopynoBaHue u
U3roToBJieHUe 3anacHbIX y3/10B U p,eTaneﬁ

MNepeobopynosaHue nnv MoguduKaLuio YCTPOMCTB paspeLuaeTcs
BbINOSHATL TOMBKO MO COMMacoBaHUIO C 3rOTOBUTENEM.
dupMeHHble 3anacHble y3nbl v AeTanu, a Takke paspelleHHble

K MCMOMNb30BaHNI0 (DUPMO-U3roTOBUTENEM KOMMIIEKTYIOLME
npu3sBaHbl 06ECNeYnTb HaOEXKHOCTb JKCMyaTaLui.
MprMeHeHWe y3roB 1 geTtanei Apyrux Npon3BoauTeneil Moxert
BbI3BaTb OTKa3 U3rOTOBUTESNSI HECTU OTBETCTBEHHOCTb 3a
BO3HMKLUME B pe3yrbTaTe 3TOro NocrneacTBus.

1.9 HeponycTumble peXxumbl aKkcnnyaTauuu

AkcnnyaTaumMoHHas HaAeXHOCTb NnocTaBnsieMoro o6opyaoBaHus
rapaHTUpyeTCsl TONbKO B CIly4ae NPMMEHeHUsi B COOTBETCTBUM

¢ pyHKUMOHaNbHLIM Ha3Ha4YeHWeM cornacHo pasaeny "O6nacTb
npumeHenus". MNpegenbHO AONYCTUMbIE 3HAYEHUS, YKa3aHHble

B TEXHUYECKUX AaHHbIX, AOMKHbI 06513aTeNlbHO cobnogaTbesi BO
BCEX CIyyasix.

2. TpaHCnoOpTUMPOBKa U XpaHeHue

TpaHcnopTupoBaHue o6opyaoBaHUsa crieqyeT NPOBOAUTL B
KPbITbIX BaroHax, 3akpbITbiX aBTOMaLUMHAX, BO3AYLWHbIM, PEYHbLIM
nMGO MOPCKUM TPaHCMNOPTOM.

YcnoBusi TpaHCnopTUpoBaHus 060pyaAoBaHNs B YacTu
BO3AEeWCTBMSA MeXaHU4eCKUX hakTopOB A0SHKHbI COOTBETCTBOBATb
rpynne "C" no MOCT 23216.

Mpw TpaHcnopTupoBaHUK ynakoBaHHoe obopynoBaHue [OMKHO
6bITb HaAEXHO 3aKpenneHo Ha TPAHCNOPTHbLIX CPeACcTBax C
Lenbio NpefoTBpaLleHns CamMmonpon3BOSbHbIX NepemMeLLeHN.
Ycnosus xpaHeHus obopyaoBaHMs AOMKHbBI COOTBETCTBOBATL
rpynne “C” FTOCT 15150.

3. 3HayeHMe CMMBONIOB U HagnNucen B JOKYMeEHTe

lpedynpexdeHue

YkazaHusi no mexHuke 6e3onacHocmu,
codepxaujuecsi 8 aHHOM pykKkoeodcmee o
o6cnyxueaHur U MOHMaXxy, HeeblnoJIHeHuUe
KOmMopbIX MO)Xem roeJsiedb onacHble 0115 XU3HU
u 300poebs /1rodeli nocnedcmeusi, cneyuasabHO
ommeyYyeHb! 06W UM 3HaKOM oracHocmu ro
cmanOdapmy F'OCT P 12.4.026 W09.

lMpedynpexodeHue

Hecob6ntodeHue 0aHHbIX yKa3zaHuli Moxxem
umemsb onacHble 05151 XU3HU U 300poebst rodell
nocnedcmeusl.

lMpedynpexodeHue

KoHmakm c 2copsiyumMu noeepxHocmsimu
ob6opydoeaHusi MOXem npueecmu K oxo2am
U MSDKKUM mesieCHbIM Mo8PeX0eHUsIM.

3mom cumeon ebl Halideme psidoM

C yKa3zaHusIMu o mexHuke 6eszonacHocmu,
BHuMaHve | He@bIMosIHeHUe KOMOPbIX MOXem ebl3eamb
omka3 o6opydoeaHusi, a makxe e20
noepexadeHue.

I B> P

PsidoMm ¢ amum cumeosiom Haxodsimcsi

pekoMeHOAayuu unu ykazaHusi, obnez4arouue
pabomy u o6ecneqyusaroujue HaleXHYyr
akcnnyamayuro obopydoeaHusi.

Pycckum (RU)
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4. CokpallieHus n onpepereHus

Al AHanoroBbI BXOA.

AL ABapunHbLIN curHan, HegonycTumoe 3HayeHue
Ha HWXHEM npegere.

AO AHanoroBbIN BbIXOA,.

AU ABapVIHbBIN CUrHarn, HeJoNyCTUMOE 3HayYeHne
Ha BepxHeM npegene.

CIM Moaynb nepegayun gaHHbIX.

Bbixoa ¢ -
Bbixoa cnoco6HbIN ynpaBnaTb TOKOM B

OTKPbITbIM o
Harpy3ske, NOAKMOYEHHON K BHELUHEMY

KONMEKTOpOM

J— MCTOYHUKY MUTaHWUSA, NyTEM KOMMYyTaLun
Harpy3ku Ha 3eMrto, BHYTPU YCTPOWCTBA.

BbIXOA) py yTpn ycTp
Bbixoa, cnocoOHbIN ynpaBnsaTb TOKOM Yepes

. BHELLHee COMpoTUBMNEHNe Harpy3sku, 6es

AKTUBHbIV

BbIXOA [OMOMHUTENBHOIO NUTaHUS.
Harpyska nogkntoyaeTcsi Mexay akTUBHbIM
BbIXOAOM U 3eMnen.

DI LincbpoBon Bxoa.

DO Lincdposon Bbixoa.

Y30 YCTPOWCTBO 3aLUUTHOIO OTKIHYEHMS.
Lncdpoeor gatunk Grundfos.

GDS [atuuk yctaHaBnvBaeTcst
3aBOAOM-NPON3BOANTENEM Ha HEKOTOPBIX
Hacocax Grundfos.

GENIbus MpoTokon cBasu Grundfos.

GND GND

Grundfos Eye

CaeToBoit WHOWKATOP COCTOAHUA.

Mopn
HanpsaxeHnwem

Puck nopakeHUsi 311eKTPUYECKUM TOKOM NpK
KacaHWM KOHTaKTOB.

oC

OTKpbITbI KONNEKTOP:
LincbpoBow BbIXoa C OTKPbITLIM KOMNNEKTOPOM.

PE

3awuTHOE 3a3eMreHue.

PELV

3asemMneHHas cuctema CBEPXHU3KOro
HanpspKeHus.

HanpsixeHue, He npeBblwatoLLee
CBEPXHW3KOro NPW HOPMarnbHbIX YCNOBUSX U
YCNOBUSIX HEUCNPABHOCTU, 3@ UCKMIOYEHUEM
HapyLUEeHUs1 3a3eMMEHUS B APYIMX LensiX.

SELV

BesonacHoe CBEPXHNU3KOE HaMpskeHue.
HanpsixeHue, He npeBbilwatoLiee
CBEPXHU3KOrO NMpW HOPMaslbHbIX YCIIOBUSAX U1
YCIOBUAX HEUCNPaBHOCTK, BKIOYas
3aMblKaHWsl Ha 3eMII0 B APYIMX LEensx.

5. O6wue cBegeHus

HacTosiliee pykoBOACTBO SIBNSieTCs JononHeHuem Kk [acnopry,
PYKOBOZACTBY MO MOHTaXy M 9KCnnyaTaluun COOTBETCTBYIOLNX
cTtaHgapTHbix HacocoB CR, CRI, CRN, SPK, MTR n CM.
MHCTpYKUMM, He NpeACcTaBneHHble B HACTOSILLEM PYKOBOACTBE,
cMoTpuTe B MacnopTe, pykOBOACTBE MO MOHTAXY U dKchnyaTauuu
cTaHZapTHOro Hacoca.

6. OOLiee onucaHue

E-Hacocbl komnanun Grundfos ocHaleHbl
YaCTOTHO-ynpaBndeMbiMU anekTpoasuratenamMmm ¢ NOCTOAHHbIMU
MarHutamu. Hacockl npegHasHayeHbl 4nsi 0OAHOdA3HOro nnu
TpéXCbaCiHOI'O NOAKIMYEHUA K CETU NIEKTPONUTAHUA.

6.1 Hacocbl 6e3 paTumka, yCTaHOBNIEHHOIO Ha 3aBoae

Hacockl 060pyaoBaHbl BCTpOeHHbIM MU perynsitopom v MoryT
GbITb HACTPOEHbI NOA, BHELIHWI AaTyuK, obecnednsatowuni
noaaepxaHvie crneayrowmnx napameTpos:

* MOCTOSIHHOrO AaBneHust

* MOCTOSIHHOTO Nepenaja AaBreHus

* MOCTOSIHHOW TemnepaTypbl

* TMOCTOSIHHOrO Nepenaja Temneparyp
* MOCTOSIHHOrO pacxoga

* MOCTOSIHHOIO YPOBHS

* MOCTOSIHHOW XapaKTepUCTUKN

*  [OpYrov NOCTOSAHHOW BEMNUYMNHBI.

B cOOTBETCTBMM C 3aBOACKUMU HACTPOMKaMM HacocChl
YCTaHOBIEHbI HA PEXUM YNpPaBReHUsi C NOCTOSIHHOM
XapaKkTepucTukon. Pexxnm yrnpasneHnst MOXXHO U3MEHUTL Npu
nomowm nynsta R100 nnu yepes Grundfos GO Remote.

6.2 Hacocbl ¢ AaTYMKOM AaBNeHUs, yCTaHOBJIEHHbIM
Ha 3aBoae

Hacocbl ocHalleHbl BCTpoeHHbIM M perynaTopom, n B
COOTBETCTBUM C HACTpOMKaMu perynupoBaHune AaBrneHuns
HarHeTaHus OCYLLECTBNSETCS AaTYNKOM AABMEHUS.

B cooTBeTCTBMM C 3aBOACKMMU HACTpOKamMu Hacochl
YCTaHOBIEHbI Ha PEXWM YNpaBIieHNsi C NOCTOSHHBIM AaBNEeHUEM.
Hacocbl B OCHOBHOM MCMONb3YIOTCS ANS NOAAepXKaHNS
NMOCTOSIHHOIO AaBMNeHUsl B CUCTEMAX C NepPEMEHHbIM
BogonoTpebnexHnem.



6.3 Hactpouknu

OnvcaHne HacTpoek, MPUMEHUMbIX K HacocaMm 6e3 BCTPOEHHOro
faTyuka 1 Hacocam C A4aT4MKOM AaBMEHUs!, YCTaHOBMNEHHbIM Ha
3aBofe.

YcTaHOBNEHHOe 3Ha4YeHue

Tpebyemoe ycTaHOBMNEHHOE 3Ha4YeHNE MOXHO 3aAaTb OAHUM U3
Tpex cnocoboB:

* Ha naHenu ynpaeneHus

* yepes BXO[ BHELUHEro cUrHasna ycTaHOBMEHHOro 3Ha4YeHus

* C NOMOLLbI NynbTa AUCTaHUMOHHOrO ynpasneHus R100 vunu
yepes Grundfos GO Remote.

Opyrve HacTpomnku

Bce octanbHble HAacTpoKKkn MOryT 3agaBaTbCs TONbKO Npu
nomowym nynsta R100 nnn yepes Grundfos GO Remote.

BaxHble napameTpbl, Takne kak akTmyeckoe 3HayeHue
napameTpa ynpasneHusi n dHepronoTpebneHune, MoXHo
onpeaennTb ¢ nomotybto nynsta R100 nnu yepes Grundfos
GO Remote.

Ecnu TpebytoTca cneumanbHble HAaCTPONKY, NONb3ynTech
nporpaMmmHbiM o6ecnedeHnem Grundfos PC Tool. 3a Gonee
noapobHon nHdopmauuern obpaliatecb B MECTHOE
npencTaBMTenbCcTBO KomnaHum Grundfos.

6.4 Paguocssi3b

[aHHoe n3genue coaepxut paguobnok aAns UCTaHLMOHHOIO
ynpasneHus, SBASOLWMNCA YCTPOUCTBOM knacca 1.

[aHHoe n3genue MoxeT noaaepxmeatb cBssb ¢ Grundfos

GO Remote u gpyrumm nsgenusammn aHanornyHoro Tuna
nocpeacTBOM BCTPOEHHOMO paanobGroka.

B HekoTopbIx criyyasix MoxeT noTpeboBaTbCsi MCNONb30BaHME
BHELLHeW aHTeHHbl. K gaHHOMY M30enunio MOXHO NoACcoeaAnHUTb
TONbKO cepTUdnUnpoBaHHyto komnanmen Grundfos BHeLLHIO0
aHTEHHY.

6.5 AkkymynaTtop

Hacocbl CRE, CRIE, CRNE, SPKE 1 MTRE ocHalleHbl
NUTMEBO-MOHHON GaTapeei. OHa He COAEPXUT PTYTH, CBUHLIA 1
Kagmusi.

7. MOHTaX MexaHM4YecKomn 4yacTtu

lMpedynpexdeHue

MoHmax u 3kcnnyamauyusi G0JKHbI
ocyujecmesiamscsi 8 coomeemcmeuu ¢
MeCcmHbIM 3aKOHOO0ameJsibCMmeoMm u npuHaAmMbIMU
HOpMamu u npaesusiamu.

7.1 MoHTax

Hacoc pomxeH 6bITb HAAEXHO 3akpenneH Ha NPOYHOM
byHOaMeHTe ¢ NoMOLLbI0 GONTOB, YCTAHOBMEHHbLIX B OTBEPCTUSA
BO chnaHLue unu NIMTe-oCHOBaHWN.

7.2 KabenbHble BBOAbI

OnekTpogsuratesib OCHaLWEH YeTbipbMs kabGernbHbIMU BBOAAMMU,
3akpennéHHbiMu GonTamm M20 1 oCHALLEHHBIMY 3arnyLuKamu Ha
3aBoge.

MwmetoTcs cnepytowme kabenbHble yNIOTHEHNSA:
+ KabenbHoe ynnotHeHune 2 x M20, anametp kabensa &5 mm
+ KabenbHoe ynnotHeHnne 1 x M20, anametp kabensa &7-14 mm.

7.3 OxnaxpgeHue aBuratens

HAns o6ecneyeHuss docmamo4YH020 oxs1aXO0eHus!
anekmpodeuaamensi, paccmosiHue (D) mexdy

mopuyom KoxKyxa eeHmusisimopa u cimeHou unu
dpyaumu HenodeUxHbIMU 06beKmamu OOJIKHO
cocmaensimbs MUHUMyM 50 MM eHe 3agucumocmu
om pa3mepa anekmpodeu2amesisi. Cm. puc. 1.

TMO5 5236 3512

Puc.1 MuHumansHoe pacctosiHue (D) oT anekTpoaBuratens
[0 CTEHbl UK APYrMX HEMoABUXHbIX 06bEKTOB

Pycckum (RU)
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7.4 MoHTaX BHe noMelleHust

[Mpy MOHTaxe BHe nNomMeLleHns Heobxoaumo obecneunTb
COOTBETCTBYIOLLYIO 3aLUUTY 3MeKTpoABUraTens, YTobbl UCKMOYUTD
obpa3oBaHue KoHAeHcaTa Ha 3nekTPOHHOM obopyaoBaHUN.

Cwm. puc. 2.

lMpu ycmaHoeke 3auwjumsl Ha
anekmpodeuzamersie cobnrodalime yka3aHus,
npedcmaesieHHble 8 pa3desne 7.3 OxnaxodeHue
deuzamens.

3awmTa gonxHa ObiTb 4OCTAaTOMHO 6ONbLLOW, YTOObI
anekTpoABuraTenb He NoABeprancs BO3AENCTBUIO NPSIMbIX
COIMHEeYHbIX Ny4en, Aoxast unu cHera. Komnanusa Grundfos He
nocTaBsnsieT 3aWwuTHble npucnocobneHuns. Noatomy Mol
pekomMeHayeM BaMm No3aboTuTbCs O 3awuTe Ans KOHKPETHON
YCTaAHOBKU. B 30Hax ¢ BbICOKOW BNaXXHOCTbIO BO3AyXxa
pekoMeHayeTCs 3a4eCcTBOBaTb BCTPOEHHYH CTaLMOHapPHYHO
dyHkuuto oborpesa. Cm. pasgen Todozpes 8 pexxume oxudaHus,
cTp. 29.

TMO05 3496 3512

Puc. 2 [pumepbl 3alLMTHLIX HABECOB (HE NOCTABMSIOTCS
komnanuen Grundfos)

7.5 CnuBHble oTBEpPCTUA

Mpn MOHTaxe aneKTpoABUraTesnsi B yCIIOBUSIX NOBbILLEHHOW
BIaXXHOCTU BO3AlyXa CreayeT OTKPbITb CIMBHOE OTBEPCTUE,
HanpaBneHHoe BHK3. Mocne 3Toro knacc 3aluTbl
anekTpoasuratens 6yaert Huxe. OTKpbITOE CIIMBHOE OTBepCcTUe
npenoTBpaTuT o6pa3oBaHNe KOHAEHCATa B aNeKTpoaBUraTene -
OH ByOeT caMoCTOATENbHO BEHTUNMPOBATLCS, @ BOAA W BMaXHbIi
BO34YyX GyAyT BbIXOAUTb HApPYXY.

CnuBHOe oTBepcTMe C NPOo6KOoWM HaxXoAMTCA Ha NPUBOLHOW
CTOpOHe anekTpoasuratens. ®naHew MOXHO noBepHyTb Ha 90 ° B
o6e CcTOpOoHbl nnn Ha 180 °.

B3 B14 B5

TMO02 9037 1604

Puc.3 CnuHble oTBEpCTUA

8. MNopknioyeHne anekTpoobopyaoBaHUA

MopkntoyYeHne anekTpooGopyA0BaHUS [OIMKHO BbINOMHATLCS B
COOTBETCTBMU C MECTHLIMM HOPMaMM 1 NpaBunamm.

Y6eautech, YTO 3HaYeHUss paboyero HanpsxeHUs U 4acToTbl Toka
COOTBETCTBYIOT HOMUHAMNbHbBIM AAHHBIM, YKa3aHHbIM Ha
durpmMeHHon Tabnuyke.

lpedynpexdeHue

He donyckaemcs npoeedeHue Kakux-nu6o
pabom e KsieMMHOU Kopobke, ecsiu numaHue He
661510 omKAt0YeHo xoms 6b1 3a 5 MUHym 0o
amozo.

Heo6x03uMoO UCKTIOYUMBb 803MOXHOCMb
cly4aliHo20 8KJIHOHEHUS 3/IeKmPOonuUmMaHusi.
Anekmpodeuzamesib He06x00UMO 3a3eMIUMb U
3awumumb OM KOC8EHHO20 KOHMakma e
coomeemcmeuu ¢ MeCmHbIMU HOpMamu u
npaeunamu.

Ecnu kabenb asiekmponumaHusi noepexaoeH, oH
dosmkeH 6bimb 3aMeHEH uzzomoeumeJsiem,
cepeuUCHbLIM UeHMPOM u32omoeumerns unu
KeanuguyupoeaHHbIM NMepPcoHasIoM
coomeemcmeyru,e20 yPOoBHSI.

lMompe6umens unu nuyo/opz2aHu3sayus,
8bIMNOJIHAIOWUEe MOHMaX, Hecym
omeemcmeeHHOCMb 3a NpasusibHoe
nodknrYeHue 3a3eMsIeHUs1 U 3aujumsi 8

coomeemcmeuu ¢ delicmsyrouumu
HayUoHaJIbHbIMU U MECMHbLIMU HOPMamueHbIMU
dokymeHmamu. Bce onepayuu Oo/mKHbI
8bINOJIHAMbLCS K8anuguyuposaHHbIM
creyuaaucmom.

8.1 3awmTa OoT yaapa TOKOM, KOCBEHHbIN KOHTaKT

lMpedynpexdeHue
Anekmpodeuzamesnb He06xo0uMoO 3azeMauUMb U
3awjumumse oM KOCE8EHHO20 KOHMakKma e
coomeemcmeuu ¢ MECMHbIMU HOPMamu U
npasunamu.
MpoBoaa 3aWmMTHOro 3a3eMIieHns Bceraa AoMKHbI UMEeTb
LLBETOBY0 MapKMpPOBKY xento-3eneHoro (PE) nnun
)enTo-3eneHo-cuHero (PEN) ugerta.

8.1.1 3awWwmTa OT CKAYKOB HanpsiXKeHUsi B CeTn
OnekTpogsuratenb 3aluWeH OT CKaYKOB Hamnps>KeHUs B CETU.
8.1.2 3awumTa anekTpoaBuraTens

BHewHAs 3awmTa anekTpoaBuratens He TpebyeTcs.
OnekTpoaBUraTenb OCHALLEH TENMOBOW 3aLUTON OT MEAEeHHOro
neperpesa v neperpesa npu 6rnoknposke poTtopa.



8.2 dnekTponuTaHue

8.2.1 Hacocbl ¢ ogHOa3HbIMU 3NeKTpoABUraTensaMm
*« 1x200-240 B - 10 %/+ 10 %, 50/60 'y, PE.

Y6eautech, 4TO 3HaYeHNs paboyero HanpsKeHUs M YacToTbl TOKa
COOTBETCTBYIOT HOMUHAMNbHbLIM AaHHbIM, YKa3aHHbIM Ha
upmMeHHol Tabnuuke.

Ecnu anekmpodeuzamesnib NOGKIO4EH K cemu C
cucmewmoli 3azemsneHusi IT, mo Heo6xodumo
ucnonb3oeams crneyuasnbHbll
anekmpodsuzamens Onsi cucmem IT.
O6pamumechb e komnaHur Grundfos.

KoHLbl NpoBOAOB, BLIBOAUMBIX B KITEMMHYIO KOPOOKY
aneKkTpoABuraTenst Hacoca, AOoMKHbI 6bITb MakCMManbHO
KOPOTKMMWU. VckniodeHne cocTaBnseT NpoBos 3aLUTHOrO
3a3eMrieHns, AnnHa KOTOPOoro AOoMKHa BbIOMpaTbCsa Takon, YToObI
OH o6opBarcs nocnegHnM, ecnu kabenb 6yaeT cnyyaiHo BblpBaH
13 pe3bboBoi kabenbHON MydThI.

MHdopmaumio o MakcmanbHbIX NapameTpax ninaBKuX
npefoxpaHuTene cM. B pasgene 18.1 HanpsikeHue numaHus.
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Puc. 5 T[logkntoyeHue k ceTn ogHodasHbIX
anekTpogsuratenem

8.2.2 TpexcazHoe HanpsxxeHne
» 3x380-500 B - 10 %/+ 10 %, 50/60 'y, PE.

UYmo6bi He donycmumsb MJ10X020 KOHMakma
coeduHeHuli, ybedumecb 8 moM, Ymo nocre
nodkKno4YeHusl kabens numaHusi Knemmbi L1, L2 u
L3 nnomHo cudsim e 2He3d0e.

lpu Hanpsi>xeHuu numaHus ebiwe 3 x 480 B,

50/60 'y, 3a3emnieHue y2n080l MOYKU He

donyckaemcsi.

Y6eauTecnb, YTO 3HAYEHUsI paboyero HanpsHKEHUS U 4acToTbl ToKa
COOTBETCTBYIOT HOMUHAIbHBIM AaHHbIM, YKa3aHHbIM Ha
(UpMEeHHOM Tabnuuke.

Ecnu anekmpodeuzamenb NOOKIOYEH K cemu C
cucmemoli 3azemneHusi IT, mo Heo6xodumo
ucnosib3o08amsb cneyuanbHbIl
anekmpodeuzamesb Onsi cucmem IT.
O6pamumechk e komnaHur Grundfos.

KoHLbl NpoBOAOB, BEIBOAUMBIX B KIMEMMHYIO KOPOOKY
anekTpoasuratens Hacoca, fOMKHbl OblITb MakCUManbsHO
KopoTkumu. NcknioyeHne coctaBnseT NpoBoj 3alUUTHOro
3a3eMreHns, ANnHa KOTOpPOoro AOMKHa BbIOMpaTbCsa Takon, Y4ToobI
OH obopBarncsa nocneaHum, ecnu kabenb 6yaer cnyyaHo BbipBaH
13 pe3bboBoi kabenbHOM MydThI.

MHdopmaunio 0 MakcumanbHbIX NapameTpax nnaBKuX
npegoxpaHuTenen cM. B pasgene 19.1 HanpsikeHue numaHus.
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Puc. 7 TlMoagkntoveHne kK cetn TpexdasHbix
anekTpoasuratenemn
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8.3 lononHuTenbHasa 3awmTa

8.3.1 OgHodba3Hble aneKTpoABUraTenu

Mpw nogknoYeHUN aNeKTPoABUraTeNs K aNeKTpuYeckom
YCTaHOBKE, Ha KOTOPOW B Ka4eCTBE AOMONHUTENbHOW 3aLlunThbl
Mcnonb3yeTcs YCTPOMCTBO 3alMTHOro oTkntoveHus (Y30), Takvne
YCTPONCTBA AOMKHbI UMETb MapKMPOBKY CO CrieayloLumMm

obo3HaveHmamu:
o
[aYaW Y30

Mpu ebi6ope ycmpoiicmea 3au,umHo20
_ omkJo4eHuUsi Heo6xodumo y4yumbieamb obuwee
3HavyeHUe MoOKa ymeYyKu ecex 3JIeMeHmos

anekmpoobopydoeaHusi.

MHdopmauuio o TOKe yTedkn anekTpogsuraTensi CM. B pasgene
18.2 Tok ymeuku.

8.3.2 Tpexdya3Hble aneKkTpoaBUraTenu

Mpy nogknoYeHUn anekTpoaBUraTens K aneKTpu4eckon
yCTaHOBKe, Ha KOTOPOW B Ka4ecTBe AOMONHUTENBHON 3aLLUUThI
MCnonb3yeTcsa YCTPOMCTBO 3alMTHOro oTkntoveHus (Y30), Takne
YCTPONCTBA AOMKHbI UMETb MapKMPOBKY CO CreayloLwmmMun
0603HaveHnAMU:

*  OHM He JOMKHbI OTKN0YATb YCTPONCTBO NPU UMMYMbCHbIX
yTeykax.

e OHU JOMKHbBI OTKNOYaTb YCTPOWCTBO NPU BO3HUKHOBEHUM
nepeMeHHbIX TOKOB YTEYKM, a TaK e TOKOB YTEUKM C
NOCTOSIHHOW COCTaBMsIIOLWEN, B TOM YMChe NyrnbCUPYOLNX U
CrNaXKeHHbIX.

[nsa Takmx anekTpoaBuratenen Heo6xoaMMo MCMONb30BaTh

YCTPOWCTBO 3aLUUTHOrO OTKIIOYEHNS CO crieaytoLen

MapKUpPOBKOW:

Takue BbIKnYaTENN AOMKHBI UMETb MAapPKUPOBKY CO

crnepyowmMm 0603HaYEHNSIMNA:

~ P
AA || Z-Z| Y30

lpu ebi6bope ycmpolicmea 3aujumHo20
OMKII0YeHUs1 He06xXx00UMO y4yumbieamb obuwee
3HavYeHuUe MokKa yme4yKu ecex 3J1eMeHmoe
anekmpoobopydoeaHusi.
MHdopmaumio o Toke yTeukun anekTpoaBuraTens cMm. B pasgene
19.2 Tok ymeuku.

3awmTa oT acuMmmeTpum das

OnekTpogsuratenb HEO6XOAMMO NOAKMNIOYATL K UCTOYHUKY
nutaHusa B cootBeTcTBMM ¢ MOK 60146-1-1, knacc C.

370 obecneynTt KOppeKkTHyt0 paboTy anekTpoaBuratens npu
acummeTpun as.

Takxe 3TO rapaHTMpyeT [ONTOBEYHOCTb KOMMOHEHTOB.

8.4 KnemmMmbl coegnHeHnn

OnucaHusa n 0630pbl KNeMM CoeaAVHEHW B JaHHOM pasgerne
NPUMEHNMBbI U K 0gHOMa3HbIM, U K TpexdasHbIM
aneKkTpoaBuraTensim.

MHdopmaunio 0 MakcManbHOM MOMEHTE 3aTsXKKW CM. B
paspgene MomeHnmabi 3amsixku, cTp. 36.

8.4.1 Knemmbl coeamnHeHunim, Hacocbl CRE, CRIE, CRNE, SPKE
n MTRE

Hacockl CRE, CRIE, CRNE, SPKE n MTRE umeloT HECKONbKO
BXOZOB M BbIXOJO0B, YTO MO3BOMSAET NCMONb30BaTb HACOCHI B
CaMbIX COBpeMEeHHbIX YCTaHOBKax, TpebytoLmx 6onbLioro
KONMYecTBa BXOAOB U BbIXOA0B.

B ykasaHHbIX Hacocax MMeKTCsa cneayoLlme CoOeaUHEeHNs:

* TPV aHamnoroBbIX BXxoaa

* 0OWH aHanoroBbIf BbIXO4

* [Ba BblAENeHHbIX UMPpPOBLIX BXoAa

¢ [ABa HacTpauBaeMbIX LWICprBI:IX BXO4a uUnu BbixoAbl C
OTKPbITbIM KONJTIEKTOPOM

* BXO0A U BbIxod undposoro gatymka Grundfos
e [pOBa Bxoga gatyuka Pt100/1000

* [Ba Bxoga gatuuka LiqTec

* [Ba penerHbiX BbIxoga

* wwuHa GENIbus.

Cm. puc. 8.

LHughpoeol exod 1 HacmpoeH Ha 3as8o0e Ha
nyck/ocmaHoe, pa3oMKHymas yensb - OJisi
ocmaHoea. Mexdy knemmamu 2 u 6 Ha 3agode
6bln1a ycmaHoeJsieHa nepembiyKa.

i
CHuMume nepemblIyKy, ecnu yugpoeol
exo00d 1 6ydem ucnosib3o8ambcs 011 6 HeWHeE20

nycka/ocmaHoea unu 0nsi kakol-nu6o uHou
8HewHel pyHKyUU.

Ans ebinonHeHust mpe6oeaHuli N0 MexHuUKe
6e3onacHocmu npoeoda, omHocsuwuecs K
YKa3aHHbIM HU)Xe epynnam, OO0JIKHBI 6bIMBb
HadexHOo u3osiuposaHbl Opy2 om Apyaa no ecel
OnuHe ¢ NOMOWbI0 ycusieHHoU usonsayuu.

* Bxoabl u BbIxoAbl
Bce Bxoabl 1 BbIXoAbl M30NMPOBaHbI OT NOAKIIOYEHHbIX K
3MEeKTPOCeTN YacTeln anekTpoobopyA0BaHNsA C MOMOLLbIO
YCUMEHHOM U30NSALMN U ranbBaHUYECKN pasBsa3daHbl C APYrumu
anekTpouensamu.
Ha Bce knemmebl ynpasneHus nogaetcsa 6esonacHoe
CBEPXHW3KOE HanpskeHue, 4To obecneymBaeT 3awmnTy oT
yaapa TOKOM.

* BbIxoAbl cMrHanbHoro perne

— CurHanbHoe perne 1:
Mop HanpskeHnem:
K AaHHOMY BbIxody MOXeT OblTb MOAKIIOYEHO HanpsixeHve
0o 250 B nepemeHHOro Toka.
Be3onacHoe cBepxHU3Koe HanpsixeHve:
Bbixoa, ranbBaHNYeCcKkn N30NMPOBaH OT APYruX Lenen.
Takum 06pa3oM, K BbIXOAHBIM KNEMMaM MOXHO NOAKITYUTb
pabouee unu 6e3onacHoe CBEPXHU3KOE HanpsXeHue.

— CurHanbHoe pene 2:
Be3onacHoe cBepXHU3KOE HanpshkeHue:
Bbixoa ranbBaHMYeCcKn U30nMpoBaH OT APYIMX Lenen.
Takum 06pa3oM, K BbIXOAHbIM KIIEMMaM MOXHO MOAKMYUTL
pabouee unu 6esonacHoe CBEPXHU3KOE HanpshKeHue.
* MutaHune ot cetu (knemmbl N, PE, L unu L1, L2, L3, PE).

lanbBaHu4eckn 6e3onacHas pasBsiska AOIMKHA COOTBETCTBOBATL
TpeboBaHNSIM YyCUINEHHOW N30Mnauuu, BkNyasa TpebosaHmsa no
ANVHE NyTU TOKa YTEYKM 1 3a30paM.
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Puc. 8 Knemmbl coeauHeHnuit, Hacockl CRE, CRIE, CRNE,

SPKE n MTRE

GND
DI4/0C2

Pt100/1000 |
Pt100/1000 |
AO |
GND
AI3
DI2
LigTec
GND
LigTec

DI3/OC1
Al

DIt

+5V

GND
GENIbus A
GENIbus Y
GENIbus B

[Mpy ncnonb3oBaHUN BHELIHEro UCTOMHMKA NMUTaHUA

TMO05 3509 3512

Knemma Twun DyHKLMUA
NC HopmankeHo
SaMKHyTbIVI KOHTaKT CurHanbHoe pene 1
C1 Oo6wmn (Mop HanpspkeHem unu
HopmanbHo 6esonacHoe CBepxHU3Koe
NO Pa30MKHYThIN HanpsxeHue)
KOHTaKT
NC Hopmanbrio
3aMKHYTbIA KOHTaKT
co OB CurHanbHoe pene 2
(Tonbko 6e3onacHoe
HopmankHo . CBEPXHU3KOe HanpshkeHue)
NO Pa3OMKHYTbIN
KOHTaKT
18 GND GND
Lincdposon Bxoa/Bbixoa,
HacTpanBaeMmbIn.
OTKpbITbIN KONNEKTOP:
1" DI14/0C2 MakcumansHoe
HanpshkeHune 24 B.
Pe3ncTtmeHas nnm
WHOYKTMBHAs Harpyska.
19 Pt100/1000, Bxog 2  Pt100/1000, Bxoa gaTymka
17 Pt100/1000, Bxog 1 Pt100/1000, Bxog gaTtymka
AHanoroBbI BbIXOA:
12 AO 0-20 mA / 4-20 MA
0-10B
9 GND GND
AHanoroBbIli BXoA4:
14 Al3 0-20 mA / 4-20 MA
0-10B
1 DI2 Lincposon BXO'E}’
HacTpauBaembii
Bxop 1 pmatuuka Bxoa patymka LiqTec
21 . M
LigTec (6enbii nposoA)
GND
20 GND (KOPUYHEBbIV U YEpPHBbIN
nposoga)
Bxopn 2 patuuka Bxog patuumka LiqTec
22 . .
LigTec (rony6ow nposog)
Lincdbposon Bxoa/Bbixoa,
HacTpanBaeMblii.
OTKpbITBIN KONNEKTOP:
10 DI3/0C1 MakcumansHoe
HanpsxeHne 24 B.
Pe3ncTtueHas nnm
WHOYKTUBHAs Harpyska.
AHanorosbIli BXOA:
4 Al1 0-20 mA / 4-20 mA
0,5-35B/0-5B/0-10B
DI Lincpposow Bxoa,
HacTpauBaeMbIi
5 +5V MuTaHue K NoTEHUNOMETPY
W Qatymky
6 GND GND
A GENIbus, A GENIbus, A (+)
Y GENIbus, Y GENIbus, GND
B GENIbus, B GENIbus, B (-)
3 GND GND
15 +24 'V MutaHue
8 +24 'V MuTtaHne
26 +5V [MnuTaHue K NoTEHUNOMETPY
W gatyuky
23 GND GND
25 GDS TX Bbixoa undposoro gatymka
Grundfos
24 GDS RX Bxoa undposoro gatynka
Grundfos
AHanoroBbIN BXOA:
7 Al2 0-20 mA / 4-20 MA

05-35B/0-5B/0-10B

Pycckum (RU)
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8.4.2 Knemmbl coeamnHeHun, Hacocbl CME
B Hacocax CME umeloTca cnegytowime coeguHeHns:
* [Ba aHamnorosblX BXxoga

* [OBa UMPOBbLIX BXOAA UMM OAMH LIMPOBON BXOA U OAWNH
BbIXOZ, C OTKPbITEIM KOMNMEKTOPOM

* BXOfA Y Bbixoa Undposoro aatyunka Grundfos
* [Ba penenHbIX Bbixoda

* wwuHa GENIbus.

Cwm. puc. 9.

Hugppoeolii 8xo0 1 HacmpoeH Ha 3asode Ha
nyck/ocmaHo8, pa3oMKHymas yenb - 05si
ocmaHoea. Mexdy knemmamu 2 u 6 Ha 3agode
6blna ycmaHoeJ/ieHa nepemMblyKa.

i
CHumMume nepembivKy, ecnu yugposol
exod 1 6ydem ucnosnb3o08ambCcsi Oyisi 6HEWHE20
nycka/ocmaHoea unu 0nsi kKakol-nu6o uHou
8HewHel hyHKYuU.

Ans ebinonHeHust mpe6oeaHuli Mo mexHuKe
6e3onacHocmu npoeoda, omHocsIuuecs K
YKa3aHHbIM HUXe 2pynnam, 00/HKHbI 6bimb
HadexHo u3onupoeaHbl Opy2 om dpyaa no ecel
dsIuHe ¢ NoMoWwbH ycusieHHoU u3onsyuu.

* Bxopabl n BbixoAbl
Bce Bxoppl 1 BbIXOAbl M30NUMPOBaHbI OT MOAKITIOYEHHBIX K
3MNEeKTPOCETU YacTeln INEKTPoobopyaoBaHMS C MOMOLLbIO
YCUNEHHON U30MALMUN 1 ranbBaHWYECKN pa3BsA3aHbl C APYrumMn
anekTpouensamu.
Ha Bce knemmbl ynpaBneHusi nogaetcs 6esonacHoe
CBEPXHW3KOE HanpskeHne, 4To obecnevmsaeT 3awmnTy oT
yAapa TOKOM.
* BbIxoabl cMrHanbHoOro pene
— CurHanbHoe pene 1:
Moa HanpsixeHnem:
K naHHoMy Bbixody MOXeT ObiTb NOAKMIOYEHO HanpsXXeHne
0o 250 B nepemeHHoOro Toka.
Be3onacHoe cBepxHU3Koe HanpsixeHve:
Bbixof ranbBaHWYeCcKn M30NMpOBaH OT APYruX Lenen.
Takum 06pa3oM, K BbIXOAHBIM KNEMMaM MOXHO NOAKIYUTb
paboyee nnu 6esonacHoe CBEPXHU3KOE HanpsikeHue.

— CurHanbHoe pene 2:
BesonacHoe cBepxHW3KOe HanpsKeHne:
Bbixof ranbBaHWYeCKM U30NMPOBaH OT APYruX Lenen.
Takum 06pa3oMm, K BbIXOAHBIM KITEMMaM MOXHO MOAKMYUTb
paboyee nnu 6esonacHoe CBEPXHU3KOE HaMnpsiKeHue.

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

lanbBaHMyeckn 6e3onacHas pasBs3ska [oSKHa COOTBETCTBOBAThL
TpeboBaHUSIM YCUIIEHHOW U301siLMK, BKNovas TpeGoBaHusi No
ANVHE NyTU Toka YTEeYKM 1 3a3opam.
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GENIbus Y |
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GND I
24V I
+24V |
+5V |
GND |
GDSTX |
GDSRX |
Al2 |

CRIE, CRNE, SPKE 1 MTRE)

Mpun ucnonb30BaHUN BHELLHEro NCTOYHMUKA NUTAHUS
Heobxoanmo nogkntoveHne GND.

Puc. 9 Knemwmbl, Hacoc CME (onumsa gna HacocoB CRE,

TMO5 3510 3512

Knemma Twun DPyHKUMA
HopmankeHo
NC 3aMKHYTbIV
KOHTaKT CurHanbHoe pene 1
C1 OBt (Moa HanpspkeHnem unm
6e3onacHoe CBEpPXHU3KOE
HopmansHo HanpsxeHue)
NO Pa3OMKHYTbIN
KOHTaKT
HopmankeHo
NC 3aMKHYThIN
KOHTaKT CurHansHoe pene 2
C2 O6wwnin (Tonbko 6e3onacHoe
HopmanbHo CBEPXHU3KOEe HanpsxeHne)
NO Pa3oMKHYTbI
KOHTaKT
Lincdposon Bxoa/Bbixoa,
HacTpanBaeMbii.
10 DI3/0C1 OTKpbITbIA KONSEKTOP:
MakcumanbHoe HanpshxeHune
24 B. PeauctmBHas nnu
WHAOYKTVMBHAasA Harpyska.
AHanoroBbI BXoA:
4 Al1 0-20 mA / 4-20 MA
0,5-35B/0-5B/0-10B
2 DI Lincbposon BXOF,"
HacTpanBaeMbIi
5 +5V MuTaHne K NOTEHLUMOMETPY U
narymky
6 GND GND
A GENIbus, A GENIbus, A (+)
Y GENIbus, Y GENIbus, GND
B GENIbus, B GENIbus, B (-)
3 GND GND
15 +24 'V Mutanune
8 +24 V Mutanne
26 +5V MuTaHne Kk NOTEHLMOMETPY U
naryuky
23 GND GND
25 GDS TX Bbixog undpoBoro garynka
Grundfos
24 GDS RX Bxopg umdpoBoro gatymka
Grundfos
AHanoroBbIn BXo4:
7 Al2 0-20 MA / 4-20 mA

0,5-35B/0-5B/0-10B
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8.5 CurHanbHble Kabenu

« Kabenwu BHelwwHero BobikntovaTens BKI1/BbIKI, uudpposoro
BXOAa, @ TaKXe YCTAHOBIIEHHOrO 3HAYEHUS 1 AaTyYNKa OOMKHbI
ObITb 3KpaHUpPOBaHbl. Heobxoanmo NpUMeHsTb kabenu ¢
nrnowanblo nonepevyHoro cevexHms He meHee 0,5 MmZ 1 He
Gonee 1,5 Mm2.

* OkpaHbl kabenei [OMKHbLI NOAKMNIOYATLCS HA Maccy ¢ o6onx
KOHLI0B, C MOMOLLbIO 3aXMMOB, MaKCMMarbHO 6rM3Ko K
knemmam. Cm. puc. 10.

TMO02 1325 4402

Puc. 10 CoegunHeHve onneTky 1 NpoOBOAOB 3KPAHNPOBAHHOIO
kabensa c konopkon

*  BuHTBI coeguHeHns Ha Maccy JOMKHbI Bceraa 6biTb NPOYHO
3aTsiHYTbl, HE3@BUCUMO OT TOTO, MOAKITYEH KabGenb UMM HET.

*  KoHubl NPOBOAOB, BLIBOAMMbBIX B KIIEMMHYIO KOPOBKY
anekTpoaBUraTensi Hacoca, JOMKHbI GblTb MakCUMarbHO
KOPOTKUMM.

8.6 Kabenb ons nogKnw4YeHUs WKUHLI

8.6.1 HoBas yctaHOBKa

[na coeguHeHns no WnHe CBsA3N HeobxoaMMo MCMoNnb3oBaTh
TPEXXKUIbHbIV 3KpaHMPOBAHHbLIN Kabenb ceYeHneM Xunbl He
meHee 0,5 Mm2 1 He Gonee 1,5 MMm2.

« Ecnu anekTpoaBuratenb nogkno4yaeTcs K yCTPOUCTBY,
MMEIOLLEMY 3aXUM AN 9KpaHa, 3KpaHUPYHOLLYO OMNNeTKy
Heo6XoAMMO NOAKMIOYUTL K 3TOMY 3aXUMY.

» Ecnu ycTpo#cTBO He UMEET Takoro 3axvma, 3KpaHUpyoLLyo
ONJIETKY OCTaBNSOT HEMOACOEAVHEHHON C 3TOW CTOPOHBLI, Kak
nokasaHo Ha puc. 11.

SJ'IeKTpO,D,BVII'aTeJ'Ib

TMO5 3973 1812

Puc. 11 TNogknioyeHue 3-X1UnbHOro 3KpaHMpPOBaHHOIO kaberns

8.6.2 3ameHa paHee yCTaHOBNEHHOrO 3NeKTpoABUrarens

* Ecnu paHee npyMeHsncsa 3KpaHUPOBaAHHbIN 2-XWUMbHbIV
kabenb, NoaknoYeHUe JOMKHO GbiTb NPON3BEAEHO, Kak
nokasaHo Ha puc. 12.

SnekTpoasuratenbs

TMO2 8842 0904

Puc. 12 lNogknioyeHne 2-XunbHOro aKpaHMpoBaHHOIoO kabens

* Ecnu paHee npyMeHsncsa 3KpaHMPOBaHHbIN 3-XXWUMbHbIV
kabenb, cneaynte ykasaHuam B pasgene 8.6.1 Hoeas
ycmaHoska.
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9. YcnoBusa akcnnyatauvu

9.1 MakcMMmanbHOe KONM4ecTBO NYCKOB U1 OCTaHOBOB

KonunuyecTBo nyckoB 1 OCTAHOBOB Hacoca nyTeM rnogauyv u
OTKIIOYEHWS NMUTAIOLLEro HaNPsXKEHUs He OMKHO NpeBblluaTh
YyeTblpex pa3 B TeYEHWNE OOHOro Yaca.

MpwW NOAKMYEHNN K UCTOYHUKY NMUTaHUS NMYCK Hacoca
NpoucxoauT NpubnunantenbHo Yepes 5 cekyHa.

Ecnu TpebyeTcsa 6Gonee yacToe BKMIOYEHVE 1 BbIKMIOYEHNE
Hacoca, ucnonb3yiTe BXOA ANS BHELIHEro curHana BK./BbiKn.
npy BKIOYEHUW/BBIKMIOYEHUN Hacoca.

Mpw nycke ¢ NOMOLLbIO BHELUHErO BbIKIOYaTeNsl HACOC HaYnHaeT
paboTtaTb HEMEANEHHO.

9.2 TemnepaTtypa OKpyxarowen cpeabl

9.2.1 TemnepaTtypa oKkpyxatollien cpeabl NPpU XpaHEHUU U
TpaHCNOpPTUPOBKE

He meHee -30 °C
He 6onee +60 °C.

9.2.2 Temnepartypa oKkpyxalllen cpeabl BO Bpemsi paboTbl
He meHee -20 °C

He 6onee +50 °C.

OnekTpogsuratens MoxeT paboTtaTb C HOMUHANbHOW BbIXOAHON
mowHocTblo (P2) npu +50 °C, ogHako HenpepbiBHas paboTta npu
bonee BbICOKOW TemmnepaType COKpaTUT OXuaaeMbli CPOK
cnyx6bl nsgenus. Npu HeobxogmumocTn paboTbl Npu
TemnepaType okpyxatolen cpeabl oT +50 go +60 °C cnepyet
BbIOMpaTh NepepasMepeHHbI ABuraTens. ns nonyyeHus
OOMNONMHUTENbHON MHpopMaLmm obpaTuTechb B KOMNaHMIO
Grundfos.

9.3 BbicoTa MOHTaxa

3anpeu4aemc;1 ycmaHoeka 3nekmpodeueamenﬂ

Ha ebicome 6oJ1ee 2000 mempoe Hal ypoeHeM

Mopsi.

BbicoTa MOHTaxa - 9TO BbICOTa TOYKM YCTAHOBKU HaJ YPOBHEM

Mopsi.

+ OnekTpogBuratenu, yctaHaBnMBaeMble Ha BbICOTE O
1000 meTpoB Haf ypoBHEM MOPS, MOTYT paboTtaTb C Harpy3komn
100 %.

+ [lpu ycTaHOBKe anekTpoaBuraTenen Ha BbicoTe bonee
1000 mMeTpoB Hajg ypoOBHEM MOpPS He criegyeT AaBaTb UM
NOJIHYI0 Harpy3Ky no NpuyMHe HU3KOW NNOTHOCTU BO3dyXa 1
Kak cneacTeue - yxXyaLlleH s ero oxnaxgarLien cnocobHocTun.
Cwm. puc. 13.
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Puc. 13 CHuxeHne BbIXOOHOW MOLLHOCTU 3NeKTpoaBUraTens
(P2) B 3aBMCMMOCTM OT BbICOTbI Haf, YypPOBHEM MOPS



9.4 BnaxHocTb BO3ayXxa

MakcumanbHasi BnaxxHoCTb Bo3ayxa: 95 %.

Ecnu BnaxHoCTb Bo3ayxa NOCTOSHHO BbICOKAs U ee nokasarenb
Bblle 85 %, cneAyeT OTKPbITh Ha dnaHue ¢ NPUBOAHON CTOPOHbI
anektpoasuratens. Cm. pasaen 7.5 CrusHblie omeepcmusi.

9.5 OxnaxpaeHue gBurartens

[nsi obecneyeHns 4OCTATOYHOrO OXNax4eHus anekTpoaBuraTenst
1 3nekTPOHHOro obopyaoBaHusa cobniogante cnegyrowmne
TpeboBaHus:

« Pacnonoxute anekTpoaBuraternb TakuMm 06pa3om, YToObl
obecne4ynTb COOTBETCTBYIOLLEE OXNaXAeHMe.
Cwm. pasgen 7.3 OxnaxdeHue dguzamers.

» Temnepartypa oxnaxagaroLiero Bosayxa He [oMxHa
npesbiwaTb +50 °C.

* Cneaute 3a Tem, 4TOObI Oxnaxgatowmne pebpa n nonactm
BEHTUNATOPA ObINN YNCTLIMMU.

10. Pexxum pa6oThbl 1 ynpaBneHus

YcTaHoBKa NapaMeTpoB U yrpaBsrneHue
4YaCTOTHO-PErynupyeMbIMN HacoOCaMU BbIMOIHSAETCS B
COOTBETCTBUU C peXMMaMM dKCrnyaTauumn u ynpasneHus.

10.1 O630p

Pexumbl paboTbl
— Hopman.
— OcTtaHoB
—  MwuH.

I Makc.

— Py4Hon

Cnoco6bl perynMpoBaHus

— [ocTosiHHOe paBneHve

— [locTosHHbIN Nepenag AaBneHus
— [locTosiHHaa Temneparypa

— [locTosiHHbLIN Nepenag Temneparyp
— [locTosiHHbIN pacxopn,

— TloCTOSIHHBIN ypOBEHb

— [locTosiHHasa xapakTepucTuka

— ,El,pyraﬂ NOCTOAHHAA BeNMMYNHa

Mpumep

Ecnu Hacoc ocHalleH aat4yvMkom AaBneHus, To crieayeT
YCTaHOBUTb PEXMM YMpaBneHns C NOCTOAHHbIM AaBlieHNeM.
Ecnu Hacoc, k npumepy, ocHallleH AaTynkom TeMnepaTypebl, TO
crnepyeT yCTaHOBUTb PEXUM YNpaBrieHNs C MOCTOSAHHOW
TemnepaTypoin. bonee nogpobHyto MHOpMauno cM. B pasgerne
10.3 Pexum ynipasneHus.

10.2 Pexxum akcnnyatauum

Mpu BEIGOPE pexuma paboTel "HopManbHbIA" pexunm ynpasneHuns
MOXHO YCTaHOBWUTb Ha MNOCTOSIHHYIO XapaKTepPUCTUKY Unmn niobom
apyrov pexum. CMm. pasgen 10.3 Pexum ynpaeneHusl.

Mpoune pexumsl paboTsbi:

+ OcTtaHoB
Hacoc oTknto4veH.

* MuH.
Hacoc paboTaeT ¢ MMHMManbHOWM YacTOTOW BpaLleHus.

* Makc.
Hacoc paboTtaeT ¢ MmakcMarnbHON YacTOTOW BpaLleHus.
*  PyyHon
Hacoc paboTtaeTt ¢ 4acToTON BpalleHNsi, yCTaHOBIEHHOW
BPYYHYIO.
Ha puc. 14 nokasaHbl MMHUManbHas U MakcuMmarnbHas
XapaKTepucTuKu.

Makc.

MwuH.
Q

Puc. 14 MuHumanbHas n MmakcumarbHasi XxapakTepUCTUKN

TMO0O0 5547 0995

Makc. xapakTepucTuka Bbl6MpaeTCﬂ Ana nony4vyeHua
MaKCMMarnbHon npon3BoANTENBLHOCTN Hacoca.

Pexunm SKcnnyaTtauun B COOTBETCTBUN C MWUHUManbHOWN
XapaKkTepucTmKon cnenyer BbI6MpaTb B Ccny4ae, ecnu
Heobxoanma MUHMManbHas nogaya.

B cnyyae oTKnoYeHUs 3NeKTPONMTaHUs Hacoca HaCTPOMKM
pexvMma paboTbl 6yayT COXpaHeHbI.

13

Pycckum (RU)



(NY) umxoaky

10.3 Pexxum ynpaBneHus

10.3.1 Hacochbl 6e3 gaTumMka, ycTaHOBNEHHOro Ha 3aBoge

B cooTBeTCTBMM C 3aBOACKUMYU HACTPONKaMM Hacochl
YCTaHOBIEHbl Ha PEXWNM yNpaBreHNs C NOCTOSHHON
XapaKkTepUCTUKOWN.

B naHHoM pexume ynpaBneHusi Hacoc byaet pabotaTb cornacHo
3a[,aHHOW NOCTOsIHHOW XapakTtepuctuke. Cm. puc. 15.

H
% .
~
<
s 2
o
N © 3
©
]
Q =
Puc. 15 Hacoc B pexvnme ynpaBneHus ¢ NOCTOAHHOW
XapaKTepuUCTUKON

3aBopckasa HacTpoMka

B cooTBeTCTBUM C 3aBOACKMMYU HAcTporKkamMm Hacockl 6e3
AaTyMKa yCTaHOBMNEHbI HA PEXUM YNpaBneHNs C NOCTOSHHON
XapaKTepUCTUKON.

3apaHHoe 3HaveHune cooTtBeTcTByeT 100 % MakcumanbHOW

npon3BOAMTENBHOCTU Hacoca. CM. KaTtanor AaHHbIX unu
WebCAPS.

10.3.2 Hacocbl ¢ faTYNKOM AaBNeHUA, YCTaHOBIEHHbIM Ha
3aBoae

JaTtuuk gaBneHns ycTaHaBnNMBaEeTCA Ha HaNOPHOW CTOPOHe, a
Hacocy 3ajaeTcsi NOCTOSHHOE aBneHue.

B naHHOM pexunme ynpaBneHus Hacoc byaeT perynumposaTb
NPOV3BOAMTENBLHOCTD, T.€. [aBNEHNE Ha BbIXO4E, B COOTBETCTBUM
C HEO6XOAMMbIM YCTAHOBMEHHBIM 3Ha4eHneM (Hyc). Cm. puc. 16.

H
HyCT. 1
o
<
<
0
[
3
N 8
o
Q =
Puc. 16 Hacoc B pexvnme perynnpoBaHusi C NOCTOSHHbIM
AaBrneHvem

3aBopacKas HacTpouka

B cooTBeTCTBMM C 3aBOACKMMU HACTPOMKaMM HACOChI C AAaTYUMKOM
OaBIEeHUs YCTAaHOBMEHbI HA PEXMM YyNpaBrieHUs C NOCTOAHHbIM
OaBrieHnemMm.

YcTaHoBneHHoe 3HaveHue cootBeTcTByeT 50 % AnanasoHa
naMmepeHus gatymka. CMm. upMeHHyto Tabnmyky gatyumka.
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11. Monb3oBaTenbckue nHTepgencol

lMpedynpexdeHue

U3denue Moxem cunbHO HazpeeambCs,
noamomy o usbexaHue MoJly4eHUsl 00208
npukacambcsi pa3pewaemcsi moJibKO K €20
nynemy ynpaeseHus.

3apaTh HAaCTPOMKM Hacoca MOXHO MpU NMOMOLLM CNeayoLmX
nonb30BaTeNbCKUX NHTEPdENCoB:
MaHenb ynpaBneHus
+ CTraHfhapTHas naHesnb yrnpasreHus.

Cwm. pasgen 11.1 CmaHdapmHas naHesnb yrnpasrieHus.
MynbTbl AUCTAHLUMOHHOIO yNpaBneHus
» [ynbT guctaHuuoHHoro ynpaenexnusa R100 ot Grundfos.

Cwm. pasgen 11.3 lMynbm ducmaHyuoHHo20 ynpasneHusi R100.
* Grundfos GO Remote.

Cwm. pasgen 11.4 Grundfos GO Remote.

B cny4yae oTKNOYeHNs 3NEKTPONMTAHUS Hacoca HacTponky ByayT
COXpaHEeHbI.

11.1 CtaHgapTHas naHenb ynpaBneHus
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Puc. 17 CtanpapTHas naHenb ynpasneHus

Mo3. CumBon OnucaHue

Grundfos Eye

OTo6GpaxeHne paboyero cocTosiHUs
Hacoca.

Bonee nogpo6Hyto nHopmauumio cm. B
pasgene 15. Grundfos Eye.

2 Monsi cBETOBOW MHAMUKALMUM ANA yKasaHUs
YCTaHOBIEHHOIO 3HAYEHUS.

M3meHeHne YCTAHOBJ1IEHHOIO 3Ha4YeHun4d.

AkTnBauus pagunocessu ¢ Grundfos GO
Remote 1 npoynmu npogyktamu
aHanorv4yHoro Buaa.

MpuBeaeHne Hacoca B COCTOSHNE
roTOBHOCTM K paboTe/nyck n ocTaHoOB
Hacoca.

Myck:

Mpun HaxxaTum KHOMKK B crny4ae, Koraa
HaCOC HaxoAUTCS B BbIKIMOYEHHOM
COCTOSIHMM, HACOC 3anyCTUTCSH, TONbKO eCnu
He OblNo 3a4encTBOBaHO APYrux yHKLUIA
6onee BbICOKOW NPUOPUTETHOCTH.

Cwm. pasgen 14. [lpuopumem Hacmpoex.
OcTaHoB:

Mpu HaxaTum KHOMKM BO BpeMs paboThbl
Hacoca OH 06s3aTenbHO OCTaHOBUTCS.

B cnyyae octaHOBKM Hacoca npu NOMOLLM
3TOW KHOMKWU OKOJIO Hee 3aropuTcs
coobuieHne "OcTtaHoB".




11.1.1 HacTpoika ycTaHOBNEHHOIro 3Ha4eHus

HacTponTb Heobxoanmoe ycTaHOBNEeHHOe 3HadYeHue Hacoca
MOXHO HaxaTieM KHonok (4) unu (). CeeToBble nons Ha
naHenu ynpaeneHnsa 0603Ha4aloT, Kakoe yCTaHOBNEHHOe
3HaveHuWe 3aaHo.

Hacoc B pexumMme perynmpoBaHusa € NOCTOSAHHbIM AaBJieHUeM

CJ'Ie,ElyIOLLlI/IVI npuMep OTHOCUTCA K HacoCaM B yCTaHOBKax, B

KOTOPbIX OCYLLEeCTBAETCA 06paTHaﬂ CBA3b AaT4yuKa OaBrieHusa c

HacocoMm. Ecnu B Hacoc yCTaHOBNEH YCOBepLIJeHCTBOBaHHbIVI

[aTyuk, ero Heobxoanmo HacCTpOUTb BPYYHYIO, TaK Kak HacocC He

OCyLeCTBUT aBTOMaTUYECKY0 perucTpaumnto nogkno4eHHOro
AaTyuka.

Ha puc. 18 nokasaHo, 4YTO cBETOBbIE NONA 5 1 6 aKTUBHbI U

oTobpaxatT Heobxoanmoe ycTaHOBEHHOe 3HayYeHne 3 bap ¢

ananasoHom uamepeHuii gatumnka ot 0 go 6 6ap.
[nanasoH HacCTPOWVKK paBeH AManas3oHy N3MepPEHUI AaTymka.

[ bar]
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0

Puc. 18 YcraHoBneHHoe 3HayeHue - 3 6ap, pexum
ynpasneHusi ¢ NOCTOSIHHBIM AaBlEHUEM

Hacoc B pexume ynpaBneHus ¢ NOCTOSIHHON
XapaKkTepucTukon

B pexume ynpaBneHunsi C NOCTOSIHHON XapakTepUCTUKON
Npou3BOANTENBHOCTb Hacoca HaxoamTcs B nNpegenax
MaKCUManbHON U MUHUMaInbHOWN paboyei xapakTepucTukn
Hacoca. Cwm. puc. 19.
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Puc. 19 Hacoc B pexvmMe ynpaBneHunsi C NOCTOSIHHON
XapaKkTepuCcTUKOW

TMO5 4894 3512

TMO5 4895 2812

HacTpovika Ha MakCMManbHYy0 XapakTepUCTUKY:

HaxumaiiTe Ha (&), 4ToBbl NepeiTi K MaKCUMarnbHOJ
XapaKkTepucTuke Hacoca (MUraet BepxHee CBETOBOE norne).
Mocne Toro kak 3aroputcs BepxHee CBETOBOE norse,
yaepxvBante @ Ha NPOTSHXKEeHUN 3 CeKyHA, NoKa CBETOBOE
rone He Ha4yHeT mMuraThb.

YTo6bl BEPHYTLCA Ha3ad, HaXnmanTe Ha @ noka He
oTobpasnTcst He06Xo0ANMOE YCTAaHOBMEHHOE 3HAYEHNME.

MpumMmep: Hacoc HacTpoeH Ha MakCMMarnbHY XapakTePUCTUKY.

Ha puc. 20 nokasaHo, 4TO BepxHee CBETOBOE Mofe MUraer,
oToGpaxkasi MakCUMarnbHY XapakTepPUCTUKY.
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Puc. 20 SkcnnyaTaums npu MakCMMarnbHOW XapakTepucTuke

HacTpovika Ha MMHMManbHYIO XapakTepUCTUKY:

HaxumaiiTe Ha (¥), 4ToGbl NepeiTi K MUHUMAMNLHOM
XapaKkTepucTuke Hacoca (MWUraeT HUxXHee CBETOBOE Mone).
Mocne Toro Kak 3aropuTcs HUXXHEE CBETOBOE Mone,
yaepxvBante @ Ha NPOTS>KEeHUN 3 CeKyHA, NoKa CBETOBOE
rone He Ha4yHeT MuraThb.

UTo6bl BepHyTLCS Ha3af, HaxuMmaiiTe Ha (&), noka He
oTobpasnTcst He06XOANMOE YCTAHOBMEHHOE 3HAYEHNE.

MNpumep: Hacoc HacTpoeH Ha MUHUMATbHYIO XapakTepUCTUKYy.

Ha puc. 21 nokasaHo, YTO HUXKHee CBETOBOE Mofe MUraer,
oToGpaxkasi MUHUMarbHY XapakTepPUCTUKY.
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Puc. 21 O3kcnnyaTtaumsa npy MUHMMAanbHOW XapaKkTepucTuke

TMO5 4896 2812

TMO5 4897 2812
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11.1.2 MNMyck/ocTaHOB Hacoca

OcTaHoBUTE HACcOC HaxaTeM kHorku (©). Mocne ocTaHOBKM
Hacoca OKONo KHOMKWU 3aropuTcsa coobueHne "STOP".

Takke HacoC MOXHO OCTaHOBUTb, HAXMMas KHOMKY (¥), Noka Bce
CBETOBbIE NMOSIsi HE NEePeCcTaHyT ropeThb.

3anycTuTe Hacoc KHomkol (©) nubo Haxumas Ha KHomKy (2),
foka He 0TOBPAa3NTCS HeoBXOANMOE YCTaHOBNEHHOE 3HaueH e,
B cryuae ocTaHOBKM Hacoca kHOMkoit (©) ero Myck BO3MOXEH
TOMBKO MOCHE NOBTOPHOO HAXaTUs KHOMKM

B cnyuyae ocTaHOBa Hacoca kHomkol (¥) ero nepesanyck
BO3MOXEH TOMNbKO MOCME HaXaTusi KHOMKM

Takxke HacoC MOXHO OCTaHOBUTL Mpu nomolun nynsta R100,
Grundfos GO Remote unu yepes ungpoBon BXo4 C HACTPOMKOM
"BHewwHui octaHoB". CM. pa3sgen 14. [lpuopumem Hacmpoexk.

11.1.3 C6poc aBapuMHbIX U NpeAynpexaarLWmnx CMrHanoB
C6poc curHana HenmcnpaBHOCTU BbIMOMNHAETCS OAHUM U3
crnepytoLmx cnocobos:

* Yepes undpoBoi BXxoa, ecrnv oH HacTpoeH Ha "Cbpoc
aBapuiHOro curHana".

* KpaTkoBpeMeHHbIM HaxaTueM pacnonoXeHHbIX Ha Hacoce
KHOMOK @ unm @ OTO HMKaK He BMUSIET Ha HacTPONKM
Hacoca.

Henb3s ocywecTBuTb cOPOC CUrHANOB HEUCNPABHOCTU
HaxaTUeM KHonok (&) unn (%), ecnu KHOMKK 3aGroKMPOBaHbI.

*  OTKknNIoYNTE AnNeKTponMTaHue N JOXAUTECH, MOKa CBETOBbIE
MHAMKATOPbI MOracHyT.

*  OTKNIOYUTE BHELLHWUI BXOA MyCcKa/oCTaHOBa, 3aTEM BKIHOUUTE
ero CHoBa.

* C nomouwbto nynsta R100. CMm. pasgen Asapus, cTp. 19.

« C nomouwbto Grundfos GO Remote.

16



11.2 U3meHeHMe pacnonoxeHusi naHenu ynpasneHus
MaHenb ynpaBneHns MOXHO noBepHyTb Ha 180 °.
CrnegyinTte UHCTPYKUUAM HUXeE.

1. OtnyctuTe 4YeTbipe BUHTa (TX25), yaepxuBatoLwmx KpbILLKY
KNEMMHOI KOPOOKM.

TMO5 5351 3612

Puc. 22 OcnabneHne BUHTOB

2. CHMMUTE KPbILKY KNEMMHOM KOPOOGKH.

TMO5 5352 3612

Puc. 23 CHATME KPbILLKN KNEMMHON KOPOOKM

3. HaxmuTe Ha gBa CTONOPHbLIX BbICTYNa (N03. A) 1 yaepxuBante
MX B 9TOM MONIOXEHUWN, OAHOBPEMEHHO C 3TUM OCTOPOXHO
NOAHUMUTE NNAacTMacCoBYHO KpbILWKY (No3. B).

TMO05 5353 3612

Puc. 24 lNogbem NNacTMacCoBOWN KPbILLIKK

4. TloBepHWUTE NacTMaccoByto KpbiwKy Ha 180 °.

He nepekpy4uealime kabenb 6onbwe yeM Ha
ok

Puc. 25 MoBOpPOT NNnacTMaccoBOW KpbILKK

5. MomecTute NnacTMaccoByio KPbILWKY 06paTHO Ha YeTbipe
pe3nHoBbIX BbicTyna (no3. C). Ybeautecb B TOM, YTO
CTOMOPHbIE BbICTYNbI (N03. A) pasMeLleHbl NPaBuibHO.

Puc. 26 oBTopHasa ycTaHOBKa NNacTMacCOBOW KPbILLKK

TMO05 5354 3612

TMO05 5355 3612

6. YcTaHOBUTE KpbILLKY KIEMMHOWM KOpobku 1 ybeamTech B TOM,

4YTO OHa Takxke noBepHyTa Ha 180 °, a KHOMNKM Ha naHenu
yrnpaBneHns coBnagarT C KHOMKaMmn Ha NnacTmMaccoBoWn
KpbILLKE.

3atgHuTte YeTbipe BuHTa (TX25) ¢ ycunuem 5 Hwm.

Puc. 27 YcTaHoBKa KpbILLUKW KNTEMMHOW KOPOOKM

TMO05 5356 3612
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11.3 NynbT AMcTaHUMOHHOrO ynpaBneHua R100

MyneT AncrtaHumnorHoro ynpaenexHus R100 ot Grundfos
npegHasHaveH Ans 6ecnpoBOAHOI CBA3U C HAcOCaMu.

8
g
€
2
g
il
0
8
b

Puc. 28 Cssisb R100 ¢ HacocoM Yepes MHgpaKpacHbIn nopT

11.3.1 CTpykTypa MeHto nynsta R100

0. OBLWME AAHHBIE

— BoikntounTtb nynet R100.
— BepHyTbCA B Havano

— Yoanutb Bce U3MeHeHUs
— CoxpaHuTb HacTpoWiku

— MokasaTb HacTpPOMKn

| CoxpaHuTb AaHHble
COCTOSIHUS

L [MokasaTb faHHblEe
COCTOAHUA

18

1. 9KCNNYATALUUA

| YemaHosneHHoe
3HaqeHue

— Pexum 3Kcrnnyamauyuu

| Yacmoma epaweHus,
3adaeaemasi 8pyYHYH

— Aeapus
— lpedynpexdeHue

— XypHan asaputl 1-5

| XKypHan
npedynpexdeHul 1-5

TMO05 3933 1712

Bo Bpems pexvma cBa3u nynst R100 gomkeH ObiTe HanpasneH
Ha naHenb ynpasnexusi. B npouecce B3anmogencTBusi nynera
R100 ¢ Hacocom cBeToBOM MHaukatop Grundfos Eye 6yner
muraTe 3eneHbiM. Cm. cTp. 33.

MyneT R100 obecnevmBaeT Ans Hacoca AONOMHUTENbHbIE
BO3MOXHOCTW HAaCTPONKN U MHAMKALMN COCTOSIHUS.

Mhankaumsa coctouT n3 YyeTblpeXx napannernbHbIX MEHIO:

0. OBWWME OAHHBIE (cm. MacnopT, PykoBoacTso no
akcnnyatauuu nynsta R100)

1. SKCMNYATALNA
2. COCTOAHME
3. YCTAHOBKA.

Cwm. pasgen 11.3.1 Cmpykmypa meHio nynema R100.

. COCTOAHUE

| @akmuyeckoe u
gHewHee

— Pexum 3Kcrnnyamauyuu

| @akmuyeckoe
peayrnupyemoe 3HadeHue

| AHanozosesbili 8x00 1, 2 u
3

— Pt100/1000, ex00b! 1 u 2

— Yacmoma epauwjeHus

| BxoOHas MoujHocmb U
nompebnsemas

— Yacel akcnnyamayuu

| 3ameHume nodwunHuku
anekmpodsuzamensi

3. YCTAHOBKA

— Pexxum ynpaseneHusi

— KoHmponnep

— CueHanbHoe pene 1 u 2
— Knasuamypa Hacoca

— Homep

— Lugbposol exo0 1 u 2, pyHKyuUs1

| Lugpposotli 8x00/8bix00 3 u 4,
cocmosiHue

| Lugpposoi 8x00/8bix00 3 u 4,
yHKUus

| @yHKUusa ocmaHosa fpu HU3KOM
3Ha4yeHUU pacxooda

| AHasnozo8bil 8x00 1, 2 u 3,
yHKUUs

| AHanozosbiti 6xo0 1, 2 u 3,
u3mepsiemMbIU napamemp

— AHanozosenili 8xo0 1, 2 u 3

— Pt100/1000, 8x00 1 u 2, ¢hyHKyuUsI

| Pt100/1000, ex00 1 u 2,
u3mepsiemMbIU napamemp

— ®yHkyus LigTec
— Paboyuli uanasoH

— JluHeliHble usMeHeHUs!

| KoHmporb nodwunHukoe
anekmpodsuzamens

— ModwunHuku anekmpodsueamernsi

— [Todoepes 8 pexxume oxudaHusi



11.3.2 MeHio SKCIJTYATALNA

Mocne yctaHoBneHus cBsA3n mexagy nynstom R100 n Hacocom B
AaHHOM MEHI0 NOoSABUTCA NepBOe AnanoroBoe OKHO.

YcTaHOBNEHHOe 3Ha4YeHue

Be3 patuunka C paTyMKoM paBrieHusA

YoTaH. aHaqEHMER ]

WeTaH, aHaYeHHE]]]

¥ 3apaHHoe
yCTaHOBMIEHHOE 3Ha4YeHne

+ dakTnyeckoe
YCTaHOBIEHHOE 3HaveHne

¥ 3apgaHHoOe
yCTaHOBMEHHOE 3HaYeHne

= dakTnyeckoe
YCTaHOBIEHHOE 3HaYeHne

4 PaKkTu4eckoe 3Ha4YeHue

3apatb Heobxognmoe
naenexve B 6apax.

& QaKkTu4eckoe 3HauYeHne

3apatb ycTaHOBMNEHHOE
3HayeHune B %.

B pexume ynpaBneHnsi ¢ NOCTOSHHON XapakTepUCTUKON
YCTaHOBMEHHOE 3HaYeHne 3a4aHo B % OT MakCMMarbHON
npov3BoAMTENbHOCTU. [lnanas3oH yCTaHOBKM
Npon3BOANTENBHOCTU HAXOANTCH MEXAY MUH. N Makc.
XapakTepUCTUKOWN.

Bo Bcex ocTanbHbIX pexumax, HanpuMep, ¢ NOCTOSIHHbIM
AaBneHneM, AnanasoH YCTaHOBKM paBeH AnanasoHy 3MepeHus
Aaryuvka.

Ecnu Hacoc cBfi3aH C BHELUHUM CUTHanoMm YCTaHOBIIEHHOIO
3HayYeHus1, TO 3Ha4YeHne B 3TOM AnanoroBom okHe byaet
nokasblBaTb MakcHManbHOe 3HaYyeHne BHEeLHero curHana
yctaHoBku. Cm. pasgen 12. BHewHul cugHasn ycmaHOo8/1eHHO20
3HaYyeHusl.

YcTaHOBNeHHOe 3Ha4YeHUe U BHELWHWWA cUrHan

Ecnu Hacoc ynpasnsetcsa BHewWwHMU curHanamm (OcTaHos,
MwuHumanbHasa unu MakcumanbHas xapakTepucTuka), To 3agatb
YCTaHOBIEHHOE 3HaYeHWe Hemnb3s.

Ha nynete R100 nosiButcs npegynpexaeHve: "BHelwHee
ynpasneHue".

[MpoBepbTe, BLIMOMHAETCS M OCTAaHOB Hacoca Yepes OAVH U3
LMpPOBLIX BXOAOB, HACTPOEHHbIX Ha "BHelwHwuin octaHoB"
(pasomkHyTas Lenb), UM Hacoc BblN HACTPOEH Ha MUHUMaIbHYIO
U MakCcMMarnbHY0 NPOU3BOANTENBHOCTL Yepes OAVH U3
LMdpPOBLIX BXOAOB (3aMKHyTasi Lenb).

Cwm. pasgen 14. [lpuopumem Hacmpoex.

YcTaHOBNEeHHOE 3Ha4YeHUe U CBA3b Yepes LUHY
YcTaHoBNeHHOe 3HaYeHne Henb3sa 3a4aTh B TOM Criyyae, ecrnm
yrnpaBneHve HacoCOM OCYLLECTBMSIETCS C BHELLHEN CUCTEMBI
ynpasneHns Yyepes LUNHY CBA3MW.

Ha nynste R100 nossutcs npegynpexaeHune: "YnpaeneHue
yepes LWNHY CBA3MN".

YT06b! OTKMIOYNTL CBSA3b Yepes LUMHY, OTCOeANHUTE KOHTaKT
LUWUHBI.

Cwm. pasgen 14. [lpuopumem Hacmpoexk.

Pexum JKcnnyatauyuu

3apgaiTe ogvH U3 CneayowWwmX pexmMoB aKcnnyaTaumm:
* OctaHoB

¢ MwH. (MMH. YacToTa BpalleHus)

* HopmanbHbi (pabounit)

* Makc. (Makc. YactoTa BpalleHus)

*  PyyHow (akcnnyartauus).

Pexxumbl aKcnnyatauMm MOXHO 3aaBaTb 06e3 n3MeHeHus
HaCTpOVIKM YCTAHOBJ1IEHHOIO 3Ha4YeHuU4d.

Bonee nogpo6Hyto nHdopmauuto cMm. B pasgene 10.2 Pexum
aKcrnyamayuu.

YacTtoTa BpaleHusi, 3aaaBaeMas BPY4HYo

B naHHOM OuanoroBom OKHE MOXHO 3afaTb CKOPOCTb BpalleHus
Hacoca B %. Mpwu BbiGope pexnma akcnnyataumm "PydHoin" Hacoc
Oynet paboTaTb C 3agaHHOM YacTOTOM BpaLLeHUs.

ABapus

EnNeHO

B Clly4dae aBapumn Ha 3KpaHe NoABUTCA ee NpudnHa u Kog
HEeUcnpaBHOCTHU.

Bo3moxHble BUabl aBapuii:

Asapun Heucnﬁgguocm
BHelwHAS HemcnpaBHOCTb 3
CnuwKoM MHOro nepesanyckos 4
MpuHyanMTenbHoe nepekaynBaHmne 29
MepeHanpsikeHne 32
[MoHWXeHHOe HanpsxxeHne 40
Meperpyska 49
Hacoc 3acopeH 51
"Cyxon" xon 56, 57
CnuwkoMm Bblcokasi Temneparypa 65
anekTpoABuraTens

CnuwkoM Bblcokasi Temneparypa 66
3MNEKTPOHHbBIX KOMMOHEHTOB

BHyTpeHHsis owmnbka cBa3un 76
BHyTpeHHss ownbka 83, 85
CurHan patyvka BHe guanasoHa CUrHanos 88
[atuuk TemnepaTypbl 1 BHe AnanasoHa 91
curHanos

BHyTpeHHss owmnbka 163
C6own patuuka LigTec 164
CurHan BHe AnanasoHa, aHanorosbiii Bxoa 1 165
CurHan BHe guanasoHa, aHanoroBbli Bxog 2 166
CurHan BHe guanasoHa, aHanoroebli Bxog 3 167
[aTtumk TemnepaTypbl 2 BHe AnanasoHa 175
CMrHanos

Bobixon 3a npegen 1 190
Bbixon 3a npegen 2 191

B faHHOM OKHEe MOXHO BbIMONHWUTBL COPOC aBapuHOro curHana,
HaxaB [OK], ecnu npuymMHa HemcnpaBHOCTM yCTpaHeHa.
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MpeaynpexaeHue XypHan npeaynpexaeHun 1-5

MIEeHKTE

HMHAaME ALK ACAWKMNAHKEK

n LR AEMraTenAa
B cnyyae nosiBneHusa npegynpexaatoLlero curHana Ha akpaHe B cny4ae Bo3HMKHOBEHMSA "nNpeaynpexaeHnin” B XXypHane
0TOOpasATCA NpUYNHa U KOA HEUCTPaBHOCTY. npeaynpexaeHnii NoABATCA NATb NOCNEAHUX UHAWKALMIA
Bo3MOXHbIE NpeaynpexAaloLLme CUrHarnbl: npeaynpexaexus. B ")KypHane npenynpexaeHun 1" 6ynet

nokasaHa nocriegHsis HemcnpaBHOCTb, B "XKypHane
Kon npegynpexagexHun 2" - npegnocnegHsas, u T.4.
MpeanynpexpeHue
HeucnpaBHOCTHU B npvmepe Bbiwe oTobpaxeHa cnegytowas MHopMaLus:

HeT CBA3W C HACOCOM 10 *  WHavkaums npepynpexaeHuns "3ameHnTe NOALLNMHUKA

anekTpoasuratens”.
3ameHuTe NOALLNNHUKK 3reKkTpoaBuraTenst 30

* Kog HeuncnpaBHocTu "(30)".
Crnuwkom Bbicokasi Temneparypa

65 + [lepuop BpemeHu, B Te4eHNe KOTOPOro Hacoc Gbin NOAKMoYeH
anekTpoaBuraTens
K CETU NUTaHWsI, NOCrie BO3HUKHOBEHUSI HEUCNPABHOCTMU.
Cnmwkom Bbicokas TemnepaTypa
66 11.3.3 MeHio COCTOSAHUE

ONEKTPOHHbIX KOMMOHEHTOB

B AaHHOM MeHI0 Ha 3KpaH BbIBOAATCA UCKMOYUTENBHO

BHyTpeHHsia owmnbka 83, 85, 163 N

MHAMKauun coctosiHusi. Kakme-nmbo HacTporku unm uameHeHus
CurHan gaTyvka BHe gvanasoHa CUrHanos 88 3[€Ch HEBO3MOXKHBI.
Hatunk Temnepatypel 1 BHe AManasoHa 91 OTobpaxaemble 3HaYeHUs NPeACcTaBNAlT coboi 3HaYeHNs,
curHanos KOTOpbI€ UCMOMNb30BaNMCh BO BPEMS NOCMEAHEro pexnma CBsiau ¢
HeuvcnpaBHOCTb NUTaHus aatymka, 5 B 161 Hacocom npu nomMowm nynsta R100. Ecnn 3HaueHne coctoaHns
HeMcnpaBHOCTb MUTaHNs aaTuvka, 24 B 162 HeobXoaANMO U3MEHUTD, cne,qye"T HE'I'I'IpaBVITb nynet R100 Ha
Coor - naHenb ynpaeneHus u Haxatb "OK".

o patuuka LigTec 164 Ecnu kakon-nubo napameTp, Hanpumep, YacToTa BpalleHus,
CurHan BHe AnanasoHa, aHanorosbii Bxogd 1 165 Heo6XoAMMO 3anpalunBaTb NOCTOSHHO, CNeayeT yaepXuBaTb
CurHan BHe AManasoHa, aHarorosblil Bxog 2 166 [OK] B HaxaToM COCTOSIHUM Ha MPOTSXKEHUN BPEMEHM,

- TpebyemMoro Ansi KOHTPONS 4AHHOro nNapamMeTpa.
CurHan BHe AnanasoHa, aHanoroBbii Bxog 3 167 peby P P P

Mop kaxablM ANanoroBbIM OKHOM Ha 3KpaHe yKasbiBaloTCH
[aTtumk TemnepaTypbl 2 BHE AnanasoHa

175 [ONYyCTUMbIE OTKITOHEHUS 0ToBpaXaeMbIX 3Ha4YEHUN.
cnrHanos [onycTumMble OTKITOHEHUS SIBNSAIOTCS OPUEHTUPOBOYHBIMU
Bbixoa 3a npegen 1 190 3Ha4YeHusaMu 1 garTcs B % OT MakCMMarnbHOro 3Ha4YeHUs
Buixog 3a npegen 2 191 COOTBETCTBYIOLLErO NapameTpa.

dakTu4eckoe U BHellHee YCTAaHOBJIEHHOE 3HaYeHue
MHavkaums npegynpexaeHus aBToMaTMYeckn NCYE3HET, Kak

TONbKO HEUCMPABHOCTb OyAeT ycTpaHeHa.
Be3 patuunka C paTyMKoOM pgaBrieHuUA

XypHan aBapun 1-5

'I'-B.I{TH"-LL-'DTS.H. aHaH. 'I'-B.I{THH.L-'DTS.H. aHaH.

Honyck: £ 2 %. Honyck: + 2 %.

B naHHOM auanoroBom okHe oToGpaxaeTcs hakTuieckoe u
BHeELLIHee YCTaHOBIIEHHOE 3HaYeHue, BbipaxKeHHoe B % OT
AnanasoHa, HaumMHasi C MMHMMarnbHOro 3HaYeHMs ananasoHa
M3MepeHNst faTumnKka U 3akaHuMBas 3aJaHHbIM YCTaHOBMNEHHbIM
3HaYEHVEM.

B cny4yae Bo3HMKHOBEHUSA "aBapuii”" B XXypHane aBapui nosiBaTcs
NATb NocrnegHux nHamkauun asapuun. B "XXypHane asapun 1"
OyaeT nokasaHa NocrnefHsas HeucnpaBHOCTb, B "XKypHane aBapui
2" - npegnocnegHsasa, un T.4.

B npumepe Bhiwe oTobpaxeHa cneayroLlasi MHopmauns:
p P P Aytoi ¢opmau Ecnu muH. yacTtoTa BpalleHusa coctaBnsieT 12 %, 3agaHHoe

* WHpukatop asapum "[ipyras owmbka”. ycTaHoBMeHHoe 3HaveHue 65 %, BHellHee yCTaHOBIIEHHOE
* Kopg HencnpasHocTtu "(73)". 3HayveHue 70 %, To hakTMyeckoe yCTaHOBNEHHOE 3Ha4YeHne
+ Tlepuog BpEMEHU, B TEUEHNe KOTOPOTO HACOC BbiN NOAKAIYeH Gynet paBHo 0,70 x (65 - 12) + 12 = 49 %.

K CeTU NnTaHuA, nocrne BO3HMKHOBEHUA HENCTNPABHOCTU.
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Pexum akcnnyaTtauuu

Fexim padoTe

B naHHOM gManoroBoM okHe nokasaH hakTUYECKUA PEXUM
akcnnyatauun (OctaHoB, MuH., HopmanbHbIf (pabounit), Makc.
unu PyyHon (akcnnyatauus)). Takke Tam ykasaHbl CBEAEeHWSA O
TOM, rae Obin BblOpaH AaHHbIA pexXuM aKcnnyaTauum
(nopTaTMBHOE YCTPOMCTBO, HACOC, LWNHA, BHELLHEE YCTPOMNCTBO
Unu KHomka nycka/octaHosa). bonee nogpo6Hyto nHdopmaLuo
cm. B pasgene 10. Pexum pabomsbl u ynpaeneHus.

daKkTM4YeCcKoe perynmpyemoe 3HayeHme

Be3 paTtuunka C paTyvMKoM AaBrieHUs

DapT rervn. aHaq.

PaprT.rervnaHaq.

dakTnyeckoe perynupyemMoe 3HavyeHue nosiBUTCs B JaHHOM OKHe
B TOM cry4ae, ecnuv 6bin MOAKIIYEH AAaTUMK U BbiOpaHa yHKLMSA
aHanoroBoro Bxoga "[atunk obpaTHoOM cBs3mn".

Ecnu ansa namepenusa guddepeHuynansHoro napametpa
MCMonNb3YIOTCA ABa He3aBUCUMbIX AaTyvka, crneayer 3ajatb
YHKLMIO ABYX aHanorosbix BxoAoB "[latunk obpaTHomn cBasn”.
dakTnyeckoe perynupyemoe 3HadeHue byaeT npeactaBnaTb
cobort abCconoTHYI0 Pa3HOCTb MeXAY U3MEPEHUAMMN TUX ABYX
partyukoB. Cm. pasgen AHarnoeossil 8xo0 1, 2 u 3, pyHKkyus,
cTp. 27.

AHanoroBbin Bxog 1,2 u 3

AHanor exoa 1

n. 1.eHewH.

AHaNor EXOA 3

.ﬂ 2. NaRramMeTeEl

B AaHHbIX A4ManoroBbix OKHax nokasaHbl M3MepsieMblii napameTp
M COOTBETCTBYIOLLEE 3HAYEHME.

KonuyecTBo 3KkpaHOB 3aBUCUT OT TUMNa Hacoca. CM. Huxe.

CRE, CRIE,
DYyHKLUUA (Knemma) CME CRNE, SPKE,
MTRE
AHnanoroBein Bxoa 1 (4) ° °
AHanoroBbIi BxoA 2 (7) . °
AHanoroBbIvi Bxog 3 (14) - °

Pt100/1000, Bxoabl 1 u 2

Fe1001000 exoa 1

B QaHHbLIX 4UanoroBbix OKHAX MokasaHbl U3MepsieMblii napameTp
U COOTBETCTBYlOLLEE 3HaYeHue. Vamepsiemas TemnepaTypa
MOSIBUTCA Ha AaHHbIX 9KpaHax B Criyyae MoaKMoYeHns 4aT4ynKoB
Pt100 unu Pt1000.

KonuyecTtBo akpaHOB 3aBUCUT OT Tuna Hacoca. CM. Huxe.

CRE, CRIE,
DyHKUUA (Knemma) CME CRNE, SPKE,
MTRE
Pt100/1000, Bxoa 1 (17) - °
Pt100/1000, Bxoa 2 (19) - °
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YacTtoTa BpalieHus

Huzno odoroToE

Honyck: + 5 %.
B naHHOM okHe nokasaHa dakTuyeckas 4yacToTa BpalleHus.

BxoaHas MOWHOCTb 1 n0Tpe6nﬂema;| MOLWHOCTb

Oonyck: £ 10 %.
* "BxogHasi MoWwHOCTL" 0603HavaeT pakTuyeckm
0 L
noTpebnsiemMyo MOLHOCTb.

* "MoTpebnsemasn MoLWHOCTL" 0603HaYaeT HakoMNeHHoe
3HayeHne, cbpoC KOTOPOrO HeMb3st OCYLECTBUTD.

Yacbl akcnnyatauum

Hacoe pasoTel

Oonyck: + 2 %.
3HayeHue YacoB aKcnnyaTaummn sBRsieTCs HakomneHHbIM
3Ha4YeHMeM, cOpOC KOTOPOro OCYLLECTBUTb HEMNb3S.

3ameHuUTe NOALWMNMHUKN neKkTpoABurarTens

SAaMEHHTE

ASAWHAHKEKM

[laHHOEe OKHO nokas3biBaeT, Koraa HeobxoaMMo 3aMeHNTb
NoALUMNHUKK anekTpoasuraTens. KoHTponnep otcnexvnsaet
cocTosiHMe paboThbl anekTpoaBuUraTensi U paccyMTbiBaeT nepmos
Mexay 3aMeHamy NoALINMHUKOB.

OTobpaxaemble 3HaYEHUS:
* yepes 2roga

* yepes 1rog

* Yyepes 6 mecaueB

¢ yepes 3 mecaua

¢ yepes 1 mecay,

* yepes 1 Hegento

« Cenvac!
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11.3.4 MeHio YCTAHOBKA

Pexum ynpaBrneHusa

Feiam

LARaENEHKMA

BbiGepuTe oauH 13 cnepylowmx pexnMoB ynpaBneHuns:
* [ocT. gaBnexne

» T[ocT. nepenag fAaBneHus

» T[ocT. Temnepartypa

» T[ocT. nepenaa Temnepartyp

* T[locT. pacxoa

* [ocrT. ypoBeHb

* [MocT. xapakTepucTuka

* [pyroe nocT. 3Ha4YeHue.

Bonee nogpo6Hyto nHdhopmauuto cm. B pasaene 10. Pexum
pabombi u yripasneHusl.

B cnyyae nodkno4eHust Hacoca K WuHe

(cm. pa3den 13. CuzHan wWuHbl cesi3U) ebi6pamb

pexum ynpaeseHusi 4epe3 nynbm R100
HEB803MOJKHO.

KoHTponnep

KonTronnes

B yacToTHO-perynMpyembix Hacocax UMeKTCs 3aBOACKNE
HaCTPOMKM MO ymonyaHuio Ansi koadpuumerta ycuneus (Kp) u
BpemeHu nsogpoma (T;). Tem He meHee, ecnu 3aBoAcKas
HacTponka He obecneynBaeT oNTUManbHbIX NAapaMeTpoB,
KoahDULMEHT BPEMEHMN N BPEMS U304POMa MOXHO U3MEHUTb B
NPUBEAEHHOM HUXE OKHe:

* KoatbpnumeHT yeunenns (K,) MOXHO 3anarb B AuanasoHe ot
0,1 po 20.

* Bpewms usogpoma (T;) MOxHO 3agatb B AnanasoHe ot 0,1 go
3600 cek.

Mpwu BbIGope 3600 cek. KOHTponnep paboTaeT kak OObIYHbIN
NPONOPLMOHArbHbIN perynarop.

+ Kpome TOro, KOHTponmnep MoOXHO HacTpouTb AN paboTbl B
pexvMe ¢ 06paTHON 3aBUCMMOCTbIO. QTO 3HAYUT, YTO Npwu
NOBbILLEHUN YCTAaHOBIEHHOIO 3HAYEHMS YacToTa BpaLleHus
Hacoca cHuxaetcs. MNpu Takom ynpasneHuu cneayet
ycTaHoBUTL KoadhduumeHT yeunerus (Kp) B AnanasoHe ot
-0,1 po -20.



Yka3aHua no HacTtpouke U perynsaTopa

B Tabnuue HWxe NnpuBeaEHbl PEKOMEHAYEMbIE NapaMeTpbl

perynatopa:
Ko
Cucremal T
npuMeHeHue Cucrema Cucrema !
otonnenus!) | oxnaxgennn?
5 0,5 0,5
u P
; % ‘ 0,1 0,5
k/ p
Q 0,5 0,5
t | 0,5 -0,5 10 + 5L2
L2,
At?‘
L2,
0,5 10 + 5L2
At
L2,
N - L2
t 0,5 -0,5 30 +5L2
~
|
\Z !
I
|
Ap i 0,5 0,5
Ap
L1<5m:0,5
0,5 L1>5m:3
%"[1’""7 L1>10m: 5
- l
N\ )
Ap

N CucTtembl oTONNEHMUS - YCTaHOBKU, B KOTOPbIX yBeNn4eHmne
npon3BOaANTENBHOCTM HAacocCa NPUBOAUT K POCTY TeMnepaTypbl
Ha MeCTe YCTaHOBKM OaT4yuKa.

2)

Cuctembl oxnaxaeHus - YCTaHOBKU, B KOTOPbIX yBENn4eHune

Npou3BOANTENBHOCTU Hacoca NPUBOANT K YMEHbLLEHWIO
TemnepaTtypbl Ha MECTe YCTaHOBKM JaTyuka.

L1 = PaccTosiHne Mmexay HacocoM v AaTYnkom B [M].

L2 = PacctosiHne mexay Tenfio06MeHHUKOM U JaTYMKOM B [M].

O6wumn metoq

Ecnu cuctema ynpaeneHus CnvWKOM MeArieHHO pearupyer,
yBEenuunuTh Kp.

Ecnu cnctema HeycTonumBa unum B CUCTEME BO3HUKAOT
koneGaHus, AemMndupoBaTb CUCTeMy NoHMKeHnem Ky unu
yBenuyexumem T;.

CurHanbHoe pene 1 wm 2

CrrH.eens 1

AHTHE.E TEHEHKHE

- LH]

CurH.pene &
AKTHE.E TEHEHHE

Meeavne.

CurHanbHble pene MoOXHO HaCTPOUTL TakMm 06pa3oM, YTOObI OHU
aKTUBUPOBAnMCb B OAHON U3 NMPUBEAEHHbIX HUXE CUTYaLUiA:

loToB

OkcnnyaTaums

Aapuis

Mpenynpexaexue

Bbixoa 3a npegen 2

Bbixoa 3a npegen 1

Pabotaer

BHeluHee ynpaBrneHne BEHTUNSTOPOM
He akTuBmpoBaHo.

KonuyecTtBo akpaHOB 3aBUCUT OT Tuna Hacoca. CM. Huxe.

CRE, CRIE,
DYyHKUUA (Knemma) CME CRNE, SPKE,
MTRE
CurHanbeHoe pene 1 R .
(NC, C1, NO)
CwurHanbHoe pene 2 o o
(NC, C2, NO)

KnaBMaTypa Hacoca

K.HonHK Hacoca

KHonkn Hacoca MOXHO YCTaHOBUTb B cneayrolimne nonoxXeHus:

AKTUBUPOBAHO
He akTuBupoBaHo.

Homep

Homer

[

Hacocy moxeT 6biTb NnpucBoeH Homep oT 1 oo 64. B cnyyae
opraHu3auuM KOMMYHVKaLMKN Yepes LWNHY CBSA3M KaXaoMy Hacocy
[oImkeH BbITb NPUCBOEH HOMEP.
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LincpoBon Bxoa 1 n 2, dpyHKunsA * [pegB. ycT. 3Ha4yeHue, dig1 (NPUMEHNMO TOMNbKO K LnpoBOMYy
BXOAY 2)
Urireoe. eroa 1 Ecnu undposble Bxoabl HACTpanmBaloTCs Ha NpeaBapuUTENbHO

D sHELMA

yCTaHOBMNEHHOE 3Ha4yeHue, Hacoc byaet paboTaTb cornacHo
yCTaHOBNEHHOMY 3Ha4YeHUI0 Ha OCHOBE KOMOBUHaL MK
aKTVBUPOBAaHHbIX LM pPOBbLIX BXOAOB. [1poyme HacTpoiikm
OaHHoOW OyHKLMN HeobxoamMmo 3ajaBaTh Npy NOMoOLLU

PC Tool.

MpuopuTeT BbIGPaHHbIX OYHKLUIA B OTHOLLEHWUW APYT K APYTY CM.
B pasgene 14. [lpuopumem Hacmpoex.

Ukieroe. Bnoa 2 KomaHzaa ocTaHoBa Bceraa MMeeT HaubonbLLWil TPUOPUTET.
PuHELMA KOnM4ecTBO 9KpaHOB 3aBUCUT OT TuMa Hacoca. CM. HUXe.
CRE, CRIE,
DYHKLUUA (Knemma) CME CRNE, SPKE,
MTRE
LIncbpoBbIE BXOAbLI MOXKHO HACTPOUTL AMS BbIMOMAHEHUS LincbpoBoit Bxoa 1, pyHKLMS (2 1 6) . o
PAANUHHBIX QYHKUMA. LincbpoBow Bxog 2, dpyHkums (1 n 9) - .

BbibepuTte ogHy 13 cneayownx yHKUMNA:

* He aktnBuposaHo
Mpwu BbIGope dyHKUMKM "He akTuBMpoBaHO" BXOA He
BLIMNOMHAET HUKAKNX (OYHKLIMIA. Ukroe. exoalesimoa 3

* BHelwHsa HeucnpaBHOCTb
Ecnu Bxoa akTMBMPOBaH, BKIHOYAETCSA pene BpeMeH!.
Hacoc oTknioyaeTcs 1 NosABNSIETCA MHAMKALMS curHana
HEencrnpaBHOCTW, €CNY BXOA aKTMBUPOBaH Gonblue 5 CeKyHA.
Ecnun nogknioyeHne otcyTcTByeT 6onee 5 cekyHa, curHan o
HeMcnpaBHOCTU MCYE3HET, @ HacoC 3anycTUTCS B TOM cryyae,
ecnv npu nomowm PC Tool 6eina BeibpaHa onums Uusroe. exoalermoa 4
aBTOMaTM4eCKOro nepesanycka. Stata

» Cbpoc aBapuu
Ecnun Bxoa akTMBMpoBaH, npousoiget c6poc BO3MOXHOM
aBapuMHON MHAMKALMN.

LincdpoBou Bxoa/Bbixoa 3 u 4, cocTosiHue

* BHeLHWI ocTaHOB

Ecnu Bxog geakTnBmMpoBaH (pa3oMKHyTas Lenb), Hacoc
OCTaHOBUTCH. Lincpposon Bxoa/sbixoq 3 1 4 MOXHO HACTPOUTL Tak, YTOOLI OH

dYHKLUNOHMpPOBAnN Kak LndpoBoOn BXO4 Uin LMGPOBON BbIXOA.

* Makc. (Makc. YacToTa BpalleHus)

Ecnwn Bxoa aktusmpoBaH, Hacoc 6yaeT pabotaTsb ¢ Bo3smoxHble HacTpoiiku:
MaKCMMarbHOW yCTaHOBMEHHON YaCTOTON BpaLLEHUs. *  Lundposon Bxog

¢ MwH. (MMH. YacToTa BpalleHus) *  Liundposon Bbixod.
Ecnu Bxog aKTMBMPOBAH, Hacoc Bynet F{a60TaTb c KonunyecTBo akpaHOB 3aBUCUT OT Tuna Hacoca. CM. Huxe.
MUHUMarnbHON YCTaHOBMEHHON YaCcTOTON BpaLleHus.

* Pene pacxopa CRE, CRIE,
Mpu BIGOpE faHHON hbyHKUMM AN BbISBNEHUS HU3KOIO DYHKLUUA (KNnemma) CME CRNE, SPKE,
pacxoga v nocnegytoLero octaHoBa 6yaeT Mcnonb3oBaTbest MTRE

pene pacxoga. Cm. pasgen @yHKyus ocmaHosa rnpu HU3KOM

Lincdposon Bxoa/sbixog 3,
3Ha4yeHuu pacxoda, cTp. 25. cocrosme (10 n 6)

* "Cyxown" xon — ; 2
Mpu BbIGOpe AaHHOW YHKLMN MOXHO Onpeaenutb Lindbposoi Bxon/BrIX0A 4, - °

HeJoCTaTo4YHOe AaBlieHne Ha BXode U HexXBaTKy BOAbI. cocrosiHne (11 " 18)

B cnyyae o6HapyxeHnst He[4OCTaTOYHOro AABMEHNs Ha BXoae

UM HexBaTKkun BoAabl ("cyxon" xo) HaCOC OCTAHOBUTCS.

lMoka aTOT BXOA aKTMBMPOBAH, HACOC HenNb3si Nepe3anycTuThb.

3pecb TpebyeTcsa ncnonb3oBaHWe NPUHaANEXHOCTH,

Hanpumep:

— perne AaBneHus, yCTaHOBNEHHOE Ha BCacblBaloLLEM
Tpy6onpoBoae Hacoca

— NONNaBKOBbI BbIKMOYATENb, YCTAHOBMNEHHbIN Ha
BCacblBaloLleM TpybonpoBoae Hacoca.

* HakonneHHbI pacxog
B cnyyae Bbibopa gaHHOM PyHKLMM MOXHO 3acdmkcnupoBaTb
HaKoOMMEeHHbIN pacxod. 3aechb TpebyeTcsa ncnonb3oBaHne
pacxofomepa, KOTOpbIA OTNPaBUT curHan obpaTHOM CBA3W B
BMAE MMMyrbca 3a onpeaeneHHoe KonM4YecTBO BOAbI.
Mpoune HacTpoWikn AaHHOW (PYHKLMU HeobXoaMMo 3adaBaTh
npwu nomowm PC Tool.
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LincdpoBon Bxoa/Bbixon 3 u 4, hyHKUMusA

Urreoe. eroaleson 3
D sHELMA

dh

Uri4weoe. enoalesmoa d
HEL A

Lindposort Bxoa/Beixod 3 1 4 MOXHO HAacTpPOUTb Ha cnegyoLime
PYHKUNN:
Bo3moxHble hyHKUMU, undpoBor Bxoa/Bbixoa 3

YcTaHoBneHo Ha uucppoBon YcTtaHoBNeHO Ha uudpoBon

BXOA BbIXoA
* He aktmBmpoBaHo « loToB

» [lpeaB.. ycT. 3HaveHue, dig2 « Okcnnyatauus

* BHelwHss HencnpaBHOCTb « ABapus

» Cbpoc aBapum « [NpenynpexaeHve
* BHelwHun octaHoB * Bbixog 3a npepen 2
* Makc. « Bbixog 3a npegen 1
* MuH. » Pabotaer

» Pene pacxoga * He akTuBuMpoBaHo

+ "Cyxon" xon
* HakonneHHbIi pacxon

Bo3moxHble pyHKUnK, undposon Bxoa/Bbixoa 4

YcTaHoBneHo Ha undpoBomn YcTtaHoBneHo Ha uncdpoBomn

BXxoAa BbIXoA
* He aktuBnpoBaHo » [oToB

» [lpeaB.. ycT. 3HaveHue, dig3 « Okcnnyatauus

* BHelwHAa HencnpaBHOCTb « ABapwus

+ Cb6poc aBapum « [NpepynpexgeHve
* PeBepc * BbIxog 3a npegen 2
* BHewHwni ocTtaHoB * BbIxog 3a npegen 1
* Makc. » Pabotaer

* MuH. * He aktnBupoBaHo

* Pene pacxoga
+ "Cyxon" xop
* HakonneHHbI pacxon

KonuyecTtBo 3kpaHOB 3aBUCUT OT Tuna Hacoca. CM. Huxe.

CRE, CRIE,
DYyHKUUA (Knemma) CME CRNE, SPKE,
MTRE
Lincdbposoit Bxoa/seixoa 3, o o

dyHkums (10 1 6)

Lincdposon Bxoa/sbixoq 4,
dyHKLMsA (11 1 18)

DYHKLMA OCTaHOBa NPU HU3KOM 3HA4YeHUM pacxoaa

'I"_-,.-'H.DDT.I'IF‘H HK3 2 acH.
L]

DyHKUMA OCTaHOBaA NPU HU3KOM pacxone MOXeT UMeTb
crnepyloLwime napameTpsi:

* He akTuBnpoBaHo

+ OnTuManbHble 3HepreTUyeckme 3aTparbl

* Bblcokuii komgopT

» 3apaHo nonb3oBaTenem.

Ecnu dyHKLMsA ocTaHOBa Npy HU3KOM pacxode akTMBMpoBaHa, TO
3a pacxofom GyaeT ocyLlecTBnATbCA HabnoaeHne.

Ecnu nokasaTenu pacxoga HWxe yCTaHOBMEHHbIX MUHUMAaNbHbIX
3HaveHun (Qy y), Hacoc nepenaer M3 COCTOAHUSA HeMpepbIBHOWM
3KcnnyaTaumm ¢ NOCTOSIHHBbIM JABNEHWEM K COCTOSIHUIO
nycka/octaHoBa M B KOHEYHOM UTOre OCTaHOBUTCS, €CIK
nokasaTenb pacxoga byaet paBeH Hynto.

K npeumyllecTBam ncnonb3oBaHus yHKUMM oCcTaHOBa Npu
HW3KOM Pacxofe MOXHO OTHECTU CreayloLume:

*  M3NWLWHWIA NOAOrPEB NepekavymBaeMon XUAKOCTH

* COKpalleHue n3Hoca ynrnoTHEeHU Bana

* MOHMXEHWe YPOBHS LyMa Npu aKkcnnyaTaumu.

HepocTaTtkn ncnonb3oBaHnsa OyHKLMU OCTaHOBA MPU HA3KOM

pacxofe MoryT 6bITb creayloLWwumMm:

* BbixogHoe gaBneHne HEMOCTOSHHO, NOCKOMbKY €ro
nokasaTtenu KonebnTca Mexay 3HaYeHMAMU AaBneHus npu
nycke 1 oCTaHoBe.

* B HekoTOpbIX yCTaHOBKax YacTble MycKn/OoCTaHOBbI Hacoca
MOTYT NPUBOAUTL K BOBHUKHOBEHMIO aKyCTUYECKOro LWyma.

BrnnsHue nepeyncneHHbIX Bbllle HE[OCTaTKOB B 6OMbLUION

CTeneHun 3aBUCUT OT HAaCTPOeK, 3aAaHHbIX AN DYHKLUN OCTaHOBa

npy HU3KOM pacxofe.

HacTtpovika "Bbicokuin KoMpopT" NOMOXET CBECTU K MUHUMYMY

kornebaHusa AaBneHus 1 ypoBeHb aKyCTUYECKOro wyma.

Mpwn BbIGoOpe onuumn "OnTUManbHble dHepreTuyeckne 3aTpatbl”

npuopuTeTHON 3aaaden byaeT MakCMMarnbHOE CHUXEHWe

3HepronoTpebneHus.

Bo3MoxxHble HacTpoWikn pyHKLMM OCTaHOBa NPU HU3KOM Pacxofe:

* OnTumanbHbIe 3HepreTUyYecke 3aTparhbl:

Hacoc aBToMaTuyeckn otperynupyeT napameTpbl yHKLAN
ocTaHoBa, bnarogapsi Yemy aHepronoTpebneHne B COCTOSIHUM
nycka/octaHoBa OyAeT CBEAEHO K MUHUMYMY.

B atom cnyyae B dpyHKLMM OCTaHOBa ByayT UCMONb30BaHbI
yCTaHOBMEHHbIE Ha 3aBOAEe 3HAa4YeHNs MUHMMarnbHOro pacxoaa
(Quuy) W Apyrue BHYTpeHHMe napameTpbl.

* Bbicokuit komgopT:

Hacoc aBToMaTuyeckn oTperynupyeT napameTpbl yHKLUN
ocTaHoBa, 6narogapsi Y4eMy NoMexu B COCTOSAHUM
nycka/octaHoBa OyayT CBeAeHbl K MUHUMYMY.

B atom cnyyae B dpyHKLMM OCTaHOBa ByayT MCMONb30BaHbI
yCTaHOBMEHHbIE Ha 3aBOAE 3HAa4YeHN MUHMMAaNbHOro pacxoaa
(Quun) ¥ Apyrue BHyTpeHHMe napameTpbl.

* 3apaHo nonb3oBaTenem:

Hacoc 6yaet npvMeHATbL napameTpbl, yCTaHOBMNEHHbIE B
dyHkunmn octaHosa ans AH n Q,,,,, COOTBETCTBEHHO.
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Hy

[aeneHne octaHoBa

AH
[aBneHue nycka

_—

Qmin Q

Puc. 29 PasHuua mexagy nokasatensmu gasneHus nycka v
ocTtaHoBa (AH) n MMHUManNbHLIM pacxoaoMm (Quuy)

TMO05 6079 4512

Mpu nycke/octaHoBe 3Ha4YeHUs AaBneHus byayT konebaTbes B
npegenax 3Ha4YeHun AasneHus nycka n octaHosa. Cm. puc. 29.

B pexume "3agaHo nonb3osatenem" sHayeHme AH 6bino
yCTaHOBMEHO Ha 3aBoge U paBHo 10 % oT dakTuyeckoro
YCTaHOBMNEHHOro 3HaveHns. AH MOXHO 3afaTh B AnanasoHe oT

5 10 30 % OT haKTMYECKOro yCTaHOBIIEHHOTO 3HA4YEHUS.

B cnyyae ecnu ypoBeHb pacxopa byaget Hmxe Qy,,,, Hacoc
nepengeT B pexunM nycka/octaHoBa.

Quuy 3a0aetca B % OT HOMWUHanNbLHOro pacxoda Hacoca (CMm.
drpMeHHyto Tabrnmyky Hacoca).

B pexume "3agaHo nonb3osartenem” Qy,,, 661110 ycTaHOBNEHO Ha
3aBoge v paBHO 10 % OT HOMWHaNLHOrO pacxoaa.

O6HapyxeHue HA3KOro pacxoga
Hw3kum pacxog MOXHO BbIsIBUTb ABYyMsi cnocobamu:

1. BcTpoeHHas "dyHKuunsa obHapyxeHus HU3Koro pacxoga”
aKTUBUPYeTCH B Criyyae, eCnu Hy OAWH U3 LMdPOBbIX BXOA0B
He yCTaHOBIEH Ansa perne pacxoaa.

2. Pene pacxopa nogknioyaeTcst K oQHOMY 13 LM pPOBbIX
BXO[0B.

1. OyHKUUS 0GHapYXeHUst HU3KOro pacxoaa:
Hacoc 6yget perynspHo npoBepsaTb pacxof nytem
KPaTKOBPEMEHHOIO CHUXEHUS YacTOTbl BpalleHust.
Ecnu paBneHune He MeHSAETCS UMM MEHSETCS OYeHb
He3HauuTenbHO, Hacoc ByaeT perncTpupoBaTh HU3KWIA
pacxoa. YactoTa BpaweHuns OyaeT noBbIlWaTbCA A0 TEX Nop,
noka He 6yaeT AOCTUTHYTO AaBneHne octaHoBa (pakTuyeckoe
yCTaHoBIneHHoe 3HaveHue + 0,5 x AH), nocne yero Hacoc
ocTaHoBuTCA. Ecnu faBneHne ynagert Ao nokasaTens
AaBneHus nycka (dpakTnyeckoe yCTaHOBMEHHOE 3HaveHne
- 0,5 x AH), Hacoc nepesanycTuTtcs.

— Ecnu pacxop npeBbllaeT yCTaHOBNEHHOE MUHUManbHoe
3HayeHune (Qyy), HACOC BEPHETCS K PEXUMY HENpepbIBHOW
3KCnnyaTauum ¢ NOCTOSIHHLIM aBNEHNEM.

— Ecnu pacxog Hvke yCTaHOBIEHHOrO MUHUManbHOro
3HaveHus (Qy,y,), Hacoc NpPoaomKUT paboTy B pexnme
nycka/ocTaHoBa 4O Tex Nop, Noka pacxod He NpeBbICUT
YCTaHOBNEHHOr0 MUHUMAIBbHOTO 3HaYeHNs (Qyuy)-

Korga pacxopn npeBblllaeT yCTaHOBMNEHHOE MUHUMANbHOE
3HayeHune (Qyy), HACOC BEPHETCS K PEXUMY HENpepbIBHOW
3KcnnyaTtauum.

2. Pene pacxopa:
Ecnu n3-3a HM3Koro pacxoga undgpoBow BXO4 akTUBUPOBaH
Ha npoTskeHuun bonee 5 cekyHa, YacToTa BpalleHust byaet
yBenMumnBaTbCcs A0 TeX Nop, noka He 6yaeT JOCTUTHYTO
[aBreHne ocTaHoBa (akTuyeckoe yCTaHOBNEHHOE 3HaYeHne
+ 0,5 x AH), nocne 4ero Hacoc ocTtaHoBuTCS. Koraa Aaenexune
ynageT [0 nokasaTens AaBneHus nycka, Hacoc
nepesanyctutcsi. Ecnu pacxofa no-npexHemy HeT, Hacoc
ObICTPO AOCTUTHET AaBMEHUS OCTaHOBa M NpekpaTuT pabory.
Ecnu pacxog ecTb, Hacoc nNpodomk1T paboTy B COOTBETCTBUM
C YCTaHOBIIEHHbIM 3HAYE€HNEM.
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YcnoBus akcnnyaTauum Ans (pyHKLUMKU OCTaHOBA NPU HU3KOM
pacxope

DyHKLMIO OCTaHOBA MOXHO MCMONb30BaTh, TONIbKO €Cnn B
cucTemMe umeeTcsl AaTyvk AaBneHus, obpartHbli knanaH u
paclmnpuTenbHbIN Bak.

O6pamHbIl knanaH 0oJKeH ecezda
ycmaHaesnueambcsi neped 0am4yukom AaesieHusl.
Cwm. puc. 30 u 31.
PacwuputencHbi 6ak
HaTuuk naBneHus

0

( Hacoc

O6paTHbIf
KnanaH =

]
TMO3 8582 1907

Puc. 30 MNonoxeHne o6paTHOro knanaHa v gatyvka gaBneHus
B CMCTEMe BcacblBaHus

PacwuputenbHbin 6ak

Hacoc OG6patHbin knanaH

TMO03 8583 1907

Puc. 31 lNonoxeHne oGpaTHOro knanaHa v gatyvka gaBneHus
B CUCTEME C MOMOXUTENbHLIM AaBNEHWEM Ha BXOAE

YcTtaHOBKa MUHMManbHOro pacxoaa

Sa8ATE MHH. RACH,

B AaHHOM OKHE MOXHO YCTaHOBWTbL 3Ha4YeHNe MUHUMAaNbHOro
pacxoga (Qyuy)- aHHbI napameTp onpeaenseT, Npn KakoMm
YPOBHE pacxoga cMcTeMa nepengert ¢ pexunma HenpepbIBHON
3KCMnnyaTauum Npu NOCTOSHHOM AABMEHNN K PeXUMy
nycka/octaHoBa. [lnana3oH Takoro napameTpa COCTaBnseT oT
5 no 30 % HoMMHanbHOro pacxoaa.

3aBoackas HacTpownka: 10 %.



O6BbeM pacwmpuTenbHoro 6aka

Catem memde. SaHa

DyHKLMA ocTaHOBa TpebyeT MOHTaxa paclumpuTensHoro 6aka c
onpefeneHHbIM MUHUManbHbIM 06beMoM. B AaHHOM OKHE MOXHO
3afjaTb pasmep yctaHaBnusaemoro 6aka.

YT06bI CHU3UTL KOMMYECTBO NYCKOB/OCTAaHOBOB B Yac WMn
cokpaTuTb nokasartens AH, MOXHO ycTaHOBUTb 6ak 6onbLiero
pasmepa.

Bak HeobxoauMmo ycTaHaBnvBaTb HENOCPEeACTBEHHO nocne
Hacoca, a AasneHne NoAnNUTKN AOMKHO cocTasnaTe 0,7 X
hakTU4ecKoe ycTaHOBIIEHHOE 3HaYeHMe.

PekomeHAoBaHHbIN 06BbEM pacluMpuTensHoro 6aka:

. OOGbI4YHbIN 06BbEM
HoMuHanbHbIN

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

AHanoroBbiv Bxog 1, 2 u 3, dyHKUuMA

BHanor.exoa 1

AHanoroBble BXoAbl MOXXHO HAaCTPOUTb Ha criegyowmne QyHKLUK:

* He aktuBmnpoBaHo

« [atumk obpaTHON CBA3N

* BospgelicTBMe BHeELWIHErO YCTAHOBNEHHOIO 3HAYeHUS
Bonee nogpo6Hoe onucaHue cMm. B pasgene 12. BHewHul
CueHaln ycmaHO8/1eHHO20 3HaYeHUs.

» [Jpyras dyHKums.

KonnyecTBo akpaHOB 3aBUCUT OT Tuna Hacoca. CM. Huxe.

CRE, CRIE,
DYHKLUUA (Knemma) CME CRNE, SPKE,
MTRE
AHanoroBbIvi Bxog 1, doyHKuus (4) . °
AHanoroBbIvi BXog 2, dyHKuus (7) . °
AHnanoroseli Bxog, 3, dyHKumsA (14) - .

AHanoroBbiv Bxog 1, 2 n 3, usmepsieMbin napameTp

AHanor exoa 1
HamererHEIR nacaneTe
LH

Jaen. 1.eHewH.

BHanor. edoa &
MamereHHeIR nakaneTe

AHaNor EXOA 3
HamererHEIR nacameTe
LH

,ﬂ L. AaramMeTREl

AHanoroBble BXoAbl MOXXHO HACTPOUTL Ha creayoume
napameTpbl:

+ [laBneHue Ha Bxofe

» [lepenap gaBneHust Ha Bxoae

+ [aBneHwue Ha BbIxoge

» [llepenap faBneHus Ha BbIXoae

+ [lepenapg faBneHusi B Hacoce

+ [aBneHue 1, BHellHee

+ [aBneHue 2, BHelLLHee

+ [lepenap faBneHus, BHELIHUI

* YpoBeHb B pacxogHoM bake

* YpoBeHb B HaKOMUTENbLHOM pe3epByape
+ Pacxop Hacoca

* BHewHwun pacxon

+ Temnepartypa Xunakoctu

+ [lepenapg Temneparyp, BHELLUHWUIA

+ TemnepaTtypa 1

+ TemnepaTtypa 2

+ Temnepatypa okpyxatoLen cpeapl

» [pyrou napameTtp.

KonnyecTBo akpaHOB 3aBUCUT OT Tuna Hacoca. CM. Huxe.

CRE, CRIE,
DYyHKUUA (Knemma) CME CRNE, SPKE,
MTRE
AHnanorosbifn Bxog 1,
o [ ] [ ]
namepsiemblvi napametp (4)
AHanoroBbln Bxoq 2, o o

namepsiemblvi napametp (7)

AHanorosblli Bxoa 3,
namepsiemblin napametp (14)
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AHanoroBbii Bxog 1,2 u 3

AHanor exoa 1

BeibepuTe cneaymollee:

e Twn curHana (0,5 - 3,5 B, 0-5 B, 0-10 B, 0-20 mA nnu
4-20 mA).

*  EAVHUUbI N3MepeHust naMepseMbix NapameTpoB.
Nmetowwmecs eanHMLbl U3MepeHus:

KonuyecTtBo akpaHOB 3aBUCUT OT Tuna Hacoca. CM. Huxe.

CRE, CRIE,
DyHKUUA (Knemma) CME CRNE, SPKE,
MTRE
Pt100/1000, Bxog 1, dyHkums (17 n 18) - .
Pt100/1000, Bxoa 2, dpyHkums (19 n 18) - .

Pt100/1000, Bxoa 1 n 2, uamepsieMbin napameTp

Fe100M1000 gxoa 1
HamererHEIR nacameTe
oh

TemneraTyea 1

Fr00M000 groa 2
MamereHHEIf nakaneTe

| T
TemneraTyea 2

Bxogbl Pt100/1000 MOXHO HacTpouTb Ha crneaywuie
napameTpsbl:

+ TemnepaTypa XunOKOCTU
+ Temnepatypa 1
+ TemnepaTtypa 2

MapameTp Bo3MoXHble eAUHULbI + TemnepaTypa oKpyxatoLien cpegbl

DNasnexue 6ap, M, kMa, dyHT/KB. AoiiM, dyT * Temneparypa nopwmnnmka MK

Pacxon m3/4, n/c, sipad/y, ran/muH * Temnepatypa nogwuntnka 3K

Temneparypa °C °F KonuyecTtBo akpaHOB 3aBUCUT OT Tuna Hacoca. CM. Huxe.

Mpoyee % CRE, CRIE,

* [OwanasoH uamepeHun gatyuka. PyHKumA (knemma) CME CRNE, SPKE,
MTRE

KonnyecTBO 3KpaHOB 3aBMCUT OT TUNa Hacoca. CM. Huxe.

Pt100/1000, Bxoa 1,

CRE, CRIE, namepsiembln napametp (17 n 18)
DyHKUUA (Knemma) CME CRNE, SPKE, Pt100/1000, Bxog 2,
MTRE namepsiembln napametp (19 n 18) ¢
AnanoroBbivi Bxog 1 (4) ) ° ®yHKuma LigTec
Ananorossliit Bxog 2 (7) ) °
AHanorosbivi Bxog 3 (14) - ° D HELMA LIqTED

Pt100/1000, Bxoa 1 u 2, oyHKUMA

Pr00M000 exoa 1
PHEL A

T uHEL A

Fe1001000 exoa 2
P HELLMA

T FHELMA

Bxoabl Pt100/1000 MOXHO HacTpouTb Ha crnegytowme pyHKUMK:
* He akTuBmMpoBaHo
* [atuymk obpaTHOI CBA3N

* BosgencTBue BHELIHEro yCTaHOBMEHHOrO 3HaYeHUst
Bonee nogpo6Hoe onuncaHue cm. B pasgene 12. BHewHul
cuaHarn ycmaHo8/1eHHO20 3Ha4YeHUs.

* [Opyras dyHKUmS.
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B naHHOM OKHe MOXHO 3aeCTBOBaTbL IGO0 OTKMOYNTL
dyHkuuto gatyukos LiqTec. JaTtuumk LigTec 3awmwaet Hacoc ot
"cyxoro" xofa v CNULLIKOM BbICOKOW TeMMepaTypbl XUAKOCTH
(130 £ 5 °C).

Mpw BkntoueHun dyHkumn LigTec Hacoc ByaeT ocTaHOBMNEH B
cny4yae obHapyxeHus "cyxoro" xoga unv ecnu temnepatypa
XNOKOCTU CTAHOBMUTCA CIULLKOM BbICOKOW. Ecnn Hacoc Obin
OCTaHOBMEH BCreAcTBMe "Cyxoro" xoa uUnm CnmLLKOM BbICOKOM
TemnepaTypbl XUAKOCTU, ero HeobxoanMo nepesanycTuTb
BPYYHYIO.

BO3MOXHble HAacCTpPOWKM:

* AKTMBUpPOBaHO

* He aktnBmpoBaHo.

KonuyecTBo akpaHOB 3aBUCUT OT TUNa Hacoca. CM. Huxe.

CRE, CRIE,
DYyHKUUA (Knemma) CME CRNE, SPKE,
MTRE
®yHkumsa LigTec (21 n 22) - °




PaGouunin gnanasoH

(ETESNE 100

3apavTe pabounii AnanasoH cnegyowmnm obpasom:

* YCcTaHOBUTE MUHMMAaIbHYIO YacTOTy BpallleHusl B npegenax ot
(UKCMPOBAHHON MUHUMAaIbHOW YacToThbl BpaLLeHUs 4o
MaKC/MMarbHOW YacTOTbl BpalleHusi, 3aaBaemoim
nosnb3oBaTenem.

* YcTaHOBUTE MakcuMarbHYH YacToTy BpalleHusi B npegenax
OT MMHMMAarnbHOW YacTOThbl BpalleHusl, 3ajaBaeMon
nosnb3oBarenem, 40 UKCUPOBAHHOW MaKCUManbHOW YacToThl
BpalleHus.

[nanasoH mexgy MUHUManbHON N MakCMMarbHOM YacToTon

BpallleHusi, 3aaBaeMon nonb3oBaTenem, byaeT SBNsSTLCS

paboymum gnanasoHom. Cm. puc. 32.

10 477 MakcruManbHas yacToTa
BpaLeHus (ukcupoBaHHas)
67 % MakcumanbHas yactoTta
{ BpallleHus, 3aaBaemas
nonb3oBarenem
Pa6ounin gnanasoH
f MuHumanbHasa YacTtota o
24 % Y BpallleHns, 3aa1aBaemas 2
nonb3oBartenem 2
2
12 % - % MuHumanebHas YyactoTa ©
0% L BpalleHus (pukcupoBaHHasi) =
o =

Puc. 32 lNpumep MMHUManbHbBIX N MakCUMarbHbIX YCTaHOBOK

JInHenHble N3MeHeHus

MapameTpbl NMHENHbIX M3MEHEHN HEOOX0AMMO yCTaHaBNuBaTb
TONbKO B PEXUME 3KCMyaTalumn ¢ NOCTOSIHHON XapaKTepPUCTUKON.
JInHenHble n3MeHeHns onNpeaensoT CKOPOCTb pa3roHa n
OoCTaHOBa Hacoca COOTBETCTBEHHO BO BPEMSi Mycka/ocTaHoBa MIu
N3MEHEHN YCTAHOBIIEHHOIO 3HAYeHUS.

MoxHo 3apaTb cnegylolmne napaMmeTpsbl:
» Bpewms pasroHa, 0,1 - 300 ¢
* Bpems ocTtaHoBa, 0,1 - 300 c.

YkazaHHOe Bpemsi MPMMEHUMO K pasroHy oT ocTaHoBa 40
HOMUWHAaNbHON YacTOTbl BPALLEHWS, K OCTaHOBY - OT HOMUHaNbHOM
YacToTbl BpaLLEeHNs 4O OCTaHOBa, COOTBETCTBEHHO.

Mpn HebonbLIMX NoKa3aTensax BpeMeH 0CTaHOBa OH MOXeT
3aBUCETb OT Harpy3Kku 1 MHEPLIMN N3-3a OTCYTCTBUSA BO3MOXHOCTY
aKTMBHOrO TOPMOXEHMSA Hacoca.

[Mpwn oTkNOYEHUN INEeKTPONMTaHUsA OCTaHOB Hacoca byaeT
3aBUCETb €ANHCTBEHHO OT Harpy3ku 1 MHepLmu.

KOHTpOnb noAWWNHUKOB aneKTpoaBuratens

K.oHTRORE

ACAWKM. AEKFrATE-NA

d)yHKLlI/II/I KOHTPONA NOAWWMNHUKOB anekTpoaBuratena MoXHO
3ajaTtb crneaywouime sHaveHua:

*  AKTMBUPOBaAHO
* He akTnBupoBaHo.

Mpu BbIGOpe onuuu "AkTBMpOBaHO" KOHTponnep byaet
oTcrnexuBaTb xof paboTbl anekTpoaBuraTens n paccynTbIBaThb
BpeMsi 3aMeHbl NMOALLIMMHUKOB.

Haxe npu ebi6ope onyuu "He akmuesuposaHo"
KOHMpoJsisiep npodosnkum pacc4umsbieams
epemsi 3aMeHbl MOOWUNHUKO8, OGHaKO
coomeemcmeyrouwiee npedynpexoeHue o 3aMmeHe

omo6paxambcs He 6ydem.

lpu so3epame k onyuu "AkmueuposaHo”
CyMMapHble pacyembl u3Hoca noowWunHUKo8
6ydym ucnonb3oeambcs 0551 nodcyema
8peMeHU 3aMeHbl.

MoAwnnHUKKM anekTpoaBUuraTens

MoAWKMAHKMEK AEMFTENA

[na fgaHHOW OYHKLMKU MOXHO YCTaHOBUTb CreayoLwme 3Ha4YeHns:
+ 3ameHeHsbl
* be3 nsmeHeHwui.

Ecnn dyHKUUS KOHTpPONS NOALMMHMKOB akTMBHA, KOHTponnep
[acT npeaynpexaatroLmin curHarn, Korga nogLwmnnHuKm
anekTpoaBuratens Heobxoanmo 3ameHnTb. CM. pasgen Asapus,
cTp. 19.

Mocne 3amMeHbl NOALLUMHUKOB 3NEKTPOABUraTENs NOATBEPAUTE
OencTene B 4ManoroBoM okHe Haxatnem [OK].

MNoporpes B pexuMe oxuaaHus

MNomorees &

e HNE O HMaaHKMA

MmetoTcs cnegyrowime BO3MOXHOCTU AN YCTAaHOBKM (PYHKLNN
NoAorpeBa B pexuMe OXUAaHUS:

*  AKTMBUPOBaAHO

* He akTnBupoBaHo.

Mpwu BbIGOpE onummn "AKTUBMPOBAHO" HA OOMOTKM
anekTpoasuratenst 6yaeT NogaHo nepeMeHHoe HanpsikeHue.
MopaBaemoe HanpsixeHne obecnevnT BbipaboTKy OCTaTOYHOrO
Konu4yecTBa Tenna Ans Toro, 4Tobbl B ABUraTene He
obpasoBbiBancs KoHAeHcarT.
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11.4 Grundfos GO Remote

B Hacoce npegycmoTpeHa BO3MOXHOCTb GecnpoBogHON paano-
unu nHgpakpacHon ceasm ¢ Grundfos GO Remote.

Grundfos GO Remote nossonsieT ocyLwecTBUTb HACTPONKY
YHKUNA 1 NpegocTaBnseT JOCTYN K 0630py COCTOAHUS,
TEXHUYECKMM CBEAEHUSAM O NpoAyKTe 1 dakTnyeckmm pabounm
napameTtpam.

Grundfos GO Remote paboTtaeT ¢ Tpemsi pasnmyHbIMU
MobunbHeIMK nHTEpdencamu (MI). Cm. puc. 33.

| ® e O
200

11.4.2 HaBurauus

HaBurauuio MOXHO OCYLLECTBNATb Ha NaHeny UHAMKauum.
Cwm. puc. 34.

MaHenb MHAMKauumn

Control mode

Open loop

Setpoint Operating mode

o
3
(2]
o
P B
o
+ 5 é
Q 15 16 17 18 [=
30
- Puc. 34 lNpyvmep naHenu nHankaumu
S
=
Puc. 33 Cesasb mexay Grundfos GO Remote n Hacocom Mos.  Onucanne AeiicTaue
MOCPEACTBOM pafuo- U UHGpaKpacHoro curHana [aHHbI TEKCT nosiBRseTcs, Koraa
npunoxexue Grundfos GO Remote
Whankatop nogknioyeHo k moaynam Ml 201,
Mos. OnucaHue 1 NOAKTIOYEHIS MI 202 nnn M1 301.
Ecnn annapartypa He nogknto4veHa,
Grundfos MI 201: o6MeH JaHHbIMK C NpodyKTaMu
1 Coctout 13 Apple iPod touch 4G n kopnyca Grundfos HeBO3MOXeH.
Grundfos. 2 KHonka BosBpata Bosspat k npeabliayLiemy aKpaHy.
Grundfos M| 202: 3 CeeneHusi o OTo6paxaeT TEXHNYECKUEe AaHHbIe O
2 Moayrnb paclmpeHusi, KOTOPbIl MOXHO npoRykTe NpOoRyKTe.
ncnonb3oBaTb coBMecTHO ¢ Apple iPod touch 4, HassaHue npoaykra,
iPhone 4G unu Gonee No3gHUMM BEPCUSIMU. 4 HasBaHwue npoaykTa ocyLecTBnsALero o6meH gaHHbIMK C
Grundfos GO Remote.
rundfos Ml 301: ~ -
G u d 0s - 30 o 5 ABapVIVIHbIe CUrHanbl OT06pa>KeH|/|e aBapPUUHbIX CUTHAINoB U
OTtgenbHbIN MOAYNb, 06ecnednBaloLunin paamo- nnu Y Npenynpexaenns  npeaynpexaeHui.
3 MHdpakpacHyto cBa3b. Mogynb MOXHO
’ OTobpaxeHne paboyero cocTosHus
1CMonb3oBaTb COBMECTHO CO CMapToHaMu Ha Gase 6 Grundfos Eye nponyKTa.
Android nnn iOS ¢ dyHkumen Bluetooth.
7 3HayeHne ocHoBHoro  OTobpaxeHue 3Ha4YeHWsi OCHOBHOMO
11 41 CBﬂ3b COCTOAHUA COCTOAHUA.
3HayeHne
Bo Bpewmsi cBsizn mexay Grundfos GO Remote n Hacoca 8 e — OTob6paxeHune sHauyeHNs
cBeToBOW MHAMKaTOp B LeHTpe Grundfos Eye 6yaeTt muratb cocToSHUS AONONHNTENBHOTO COCTOAHNA.
3eneHbiM. Cm. pasgen 15. Grundfos Eye. A MokaabiBaeT, Yepea kakoit MHTepadeiic
Mepenayva AaHHbIX OCYLLECTBNSAETCS NOCPEACTBOM OOHOIO U3 9 ynpaBneHms OCyLEeCTBrsIeTCS ynpaBneHme
cneayoLmx TUMNOB CBA3K: NPOAYKTOM.
+  papMoCBsi3b 10 PexuM ynpaeneHus OTob6paxeHne pexnma ynpasneHus
® nNpoayKTOM.
* uvH(pakpacHasa cBA3b.

Paip lokasarens OTobpaxeHne nokasarens
Papnocessb 1" ;ﬁaTI;THmoq;c::;gro aKTU4eCcKoro yCTaHOBMEHHOIo
Pagnoceasb BosamoxHa Ha paccTtosHumn He 6onee 30 meTpoB. 3nadeHns 3Ha4eHus.

[nsa BKMOYEHMs ceaHca CBA3N HEOOXOAMMO HaxaTb unn QK
12 Pexum akcnnyatauun OToGpaxeHue pexunma akcnnyatauum.
Ha NaHenu ynpaeneHus Hacoca.
Wndp 13 NokasaTb MeH [ocTyn K ApyruM MeHio.
HdpakpacHasa cBA3b
pakp 14 OcTtaHoB OcTtaHoBka paboThbl.

Bo Bpemsi ceaHca MHMpakpacHoii CBA3WN crneayeT HanpaBuUTb
Grundfos GO Remote Ha naHenb ynpaBneHus Hacoca.
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MaHenb MHCTPYMEHTOB

B chyHKUMM cnpaBku onucaHbl MEHIo,

15 Cnpaska obneryatome nonb3oBaTenbckoe
M3MeHeHne HacTpoeK U T.4.
[locTyn K pykoBOACTBaM MO MOHTaXy U
16 [okymeHTaums aKcnnyaTaumm n KpaTkum
pykoBOACTBaM.
Mo3BonsieT co3paBath
17 OTtuer A
nonb3oBaTenbCck1e oTYeThbl.
MosBonsieT 06HOBUTL NpUOXeHne
18 O6HoBneHne p

Grundfos GO Remote.




12. BHeWwHU curHan ycTaHOBIIEHHOIO 3Ha4YeHus

MopknioynB nepeaaTymK aHanoroBbIX CUrHanoB K O4HOMY U3
aHanoroBbIX BXOA0B, HACTPOEHHbIX Ha BO3AENCTBME BHELLHEro
YCTaHOBMIEHHOrO 3HaYeHuUs1, Bbl MOXeTe yAaneHHo 3a4aTb
ycTaHoBneHHoe 3HaveHune. CM. pasgen AHanozossbil 8xo00 1, 2 u
3, yHkyus, cTp. 27.

dakTuveckmi BHewHun curHan (0,5 - 3,5 B, 0-5 B, 0-10 B,

0-20 MA, 4-20 MA) Heobxoamnmo BbiGpaTh NpU NOMOLLM NynbTa
R100 nnu Grundfos GO Remote.

Mpu BbIGOpE 3KCnnyaTauuy ¢ NOCTOSIHHON XapakTEePUCTUKON Npu
nomowym nynsta R100 nnn Grundfos GO Remote ynpasnexue
Hacoca MOXeT OCYLLEeCTBNATLCA N0ObIM KOHTPOMIepoMm.

12.1 kcnnyatauuma ¢ o6paTHOM CBA3bIO NO AAaTYUKY
Mpu HanM4nMM gaTynka Hacoc MOXeT paboTaTb B pexumax
ynpaBreHns!, ykazaHHbIX HUXe:

» [locTtosiHHOE AaBneHune

« [locTosiHHbIV Nepenaj AaBrneHns

» [locTtosiHHasa TemnepaTtypa

» [locTosiHHbIV Nepenag Temnepartyp

* [locTosiHHBIV pacxon

* [loCTOsiHHbIV YpOBEHDb

» [lpyroe nocTositHHOe 3Ha4eHue.

Mpu BbIGOpE akcnnyatauuy ¢ o6paTHOW CBA3bI0 NO AATYKKY
yCTaHOBMNEHHOE 3HaYeHNE MOXHO 3aaTh C BHELUHEro yCTponcTea
B AvanasoHe OT HUXXHEro 3HaYyeHust Ananas3oHa n3aMepeHus
AaTtyvka A0 YCTaHOBINEHHOrO 3Ha4YeHns, 3a4aHHOro Ha
anekTpogsuratene unu npu nomowm nynera R100 nnun vyepes
Grundfos GO Remote. Cm. puc. 35.

dakTnyeckoe YyCTaHOBIIEHHOE 3Ha4YeHne

A BerHee 3HavyeHne gmanasoHa
n3MepeHuna natyuka

YcTaHOBNEHHOE 3HayeHue,
3ajaHHoe Ha anekTpoasuratene,
npv nomowm nynsta R100 unm

dakTnyeck

a eckoe yepes Grundfos GO Remote
yCTaHOBIEHHOE
3HayeHne HuxHee 3HavyeHne AnanasoHa

U3MepeHuna natyuka

I = BHewwHuit curHan

5 3.5V  yCTaHOBMEHHOro 3Ha4YeHus
5V
0oV
20 mA
20 mA

ANoooo
TMO5 5278 3512

Puc. 35 3aBucumocTb Mexay hakTU4eCKUM YyCTaHOBMEHHbIM
3HaYEHWEM W BHELIHUM CUrHAnNoM yCTaHOBIIEHHOIO
3HaYyeHus1 Npu aKcnnyaTauum ¢ obpaTHON CBA3bIO MO
[aTyuky

Mpumep: Ecnn HMxHee 3HaveHne gatymka pasHo 0 6ap,
yCTaHOBMEHHOe 3HaveHue 5 6ap, a BHelLlHee ycTaHOBNeHHoe
3HayeHne 70 %, To dhakTUyeckoe yCTaHOBIIEHHOE 3HaYeHne
pasHo 0,70 x (5 - 0) + 0 = 3,5 6ap.

12.2 dkcnnyaTtaumsa ¢ NOCTOAHHOW XapaKTepucTUKOmn

Mpu BbIGOpE 3KCnnyaTaumnm ¢ NOCTOSHHON XapakTePUCTUKON
yCTaHOBIIEHHOE 3HaYeHne MOXHO 3afaThb C BHELLHero ycTporcTaa
B AvanasoHe OT MWHUMAaIbHOW YacTOTbl BpalleHUs Ao
YyCTaHOBMIEHHOTO 3HAYeHWs, 3aA4aHHOro Ha aneKkTpoABuraTene unm
npv nomowmn nynsta R100 unu yepes Grundfos GO Remote.

Cwm. puc. 36.

% 4acToTbl BpaLleHus

‘ MakcumanbHas yacTtota

BpaLleHns
YcTaHOBMEHHOE 3HA4YeHne,
3afaHHOe Ha Hacoce, npwu

dakTnyeckoe
yCTaHOBMEHHOE nomowm nynsta R100 nnu
aHAYEHME - yepes Grundfos GO Remote

MuHumanebHaga YactoTta
BpaLeHns

BHewHun curnan
5 35V yCTaHOBJIEHHOIO

5V 3HaYeHus
10V

20 mA

20 mA

TMO5 5278 3512

0.
0
0
0
4

Puc. 36 3aBucumocTb Mexay akTM4eCkum yCTaHOBMEHHbIM
3Ha4yeHWeM 1 BHELIHUM CUrHanoMm yCTaHOBMEHHOrO
3HAYeHWS Mpu IKCMNyaTaunm ¢ NOCTOSHHON
XapaKkTepUCTUKon

Mpumep: Ecnun yctaHoBNeHHOe 3Ha4yeHne coctaenseT 65 % ot
Nuakc.» @ BHELLHee yCTaHOBNEHHOe 3HayYeHne paBHo 70 %, To
dhakTMyeckoe ycTaHOBMEHHOE 3HaveHune byaet paBHO

0,70 x (65-12) + 12 =49 %.
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13. CurHan WuHbI CBA3MU

OnekTpoasuratenb NoaaepkMBaeT NocrneaoBaTenbHy0 CBA3b
yepes Bxog RS-485. CBA3b oCyLLeCTBMASETCA B COOTBETCTBUN C
npotokorniom GENIbus komnanun Grundfos n o6ecneunsaet
NOAKIIOYEHME K CUCTEME YNPaBMNEeHUs 30aHueM UM UHOW
BHELLHEW cucTeme ynpasreHus.

Yepes curHan WrHbI CBA3M MOXHO yaarneHHo 3agaTb napameTpbl
aKcnnyaTauuun anekTpoaBuraTens, Takme Kak ycTaHOBMNeHHoe
3Ha4YeHWe 1 pexunm akcnnyaTaumu. Hapsay ¢ aTum Yyepes WuHy
CBA3U aneKkTpoaBuraTesnb MOXET BblAaTb MHpOpMaLumio o
COCTOSIHMM BaXKHbIX MapamMeTpoB, Taknx Kak dakTunyeckoe
3Ha4YeHWe napameTpa ynpaBreHus, BXogHasi MOLLHOCTb U
CcoobLWeHNs1 0 HencnpaBHOCTSIX.

[nsi nonyyeHns AononHUTENbHON UHdOPMaLMn obpaTuTech B
komnanuto Grundfos.

I7pu ucnosib308aHuUuU cue2Hasna WuHbl cesAA3U

Kosludecmeo Hacmpoek, docmynHbix Yyepe3 R100

unu Grundfos GO Remote, ymeHbwaemcs.

14. NMpuopuTeT HacTpoek

OnekTpoasuUraTenb BCerAa MOXHO HAaCTPOUTL Ha aKcnyaTauuio
npy MakcMManbHON 4acToTe BpaLLEHNS U OCTaHOBUTb €ro,
ncnonbays nynst R100 nnm Grundfos GO Remote.

Mpu ogHOBpeMeHHOM 3a4eliCTBOBaHMMN O4HOW Unu Gonee
yHKUMI anekTpoasuratens byaet paboTtatb cornacHo yHKLUN,
nmetollern 6onbLIMI NpUopuUTeT.

Mpumep: Ecnu yepes undpoBon Bxog anektpoasuratento boina
3ajaHa MaKcumarnbHas YacToTa BpalleHusl, TO Ha ero naHenu
ynpaenexusi, nnbo yepes nynst R100, nu6o 4yepes Grundfos GO
Remote MoxHO BbIGpaTh TONBKO PEXUMbI 3rEeKTpoABUraTens
"PyyHon" nnm "OcTaHoB".

MpuopuTeT HacTpoek YKasaH B Tabnuue Huxe:

R100, Grundfos GO Remote

Mpuopurtert Knonka UMW NaHenb ynpaBfieHUs Ha LncdpoBon Bxoa CBA3b Yepes WUH
nycka/octaHoBa y v
anekTpoaBurartene
1 OcTaHoB
2 OctaHoB*
3 Py4How
4 MakcumanbHasi yactota
BpaLeHnsa™
5 OcTaHoB
6 OcTaHoB
7 MakcumanbHasi YacToTa
BpaLLeHus
8 MuHumanbHasa YactoTta
BpaLLeHus
9 Myck
10 MakcumanbHas 4yactoTa
BpaLleHns
1 MuHMManbHas YyactoTa
BpaLLeHus
12 MuHumanbHas YactoTa
BpaLleHns
13 Myck
14 Myck

*

Ecnu cBA3b Yepes WnHy GyaeT npepBaHa, anekTpoaBuratenb
BEPHETCH K NPEeXHEMY PEeXUMy SKCnnyatauun, Hanpumep, K
pexumy "OcTtaHoB", BbIGpaHHOMY npu nomowm nynsta R100,
yepe3 Grundfos GO Remote nnu Ha naHenun ynpasneHns
aneKkTpoaBurarens.
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15. Grundfos Eye

Cwuctema Grundfos Eye, pacnonoxeHHas Ha naHenu ynpasneHus
3MEKTPOABUraTENsl, yKa3blBaeT HA €ro 3KCMyaTaLUOHHbIN

pexum. Cwm. puc. 37, nos. A.

( N\

- J

Puc. 37 Grundfos Eye

TMO5 5993 4312

Grundfos Eye

UHankaunsa

OnucaHue

WHAukaTopel He ropsT.

OTKNIOYEHO NUTaHne.
AnekTpoasuraTenb He paboTaer.

OBa NPOTUBONONOXHbIX 3efIeHbIX CBETOBbIX
MHOWKaTopa BpallarTCcd B HanpaBlieHuu
BpalleHua anekTpoasuraTend, ecrnu
CMOTpeTb C HENpPUBOAHOIO KOHUA.

MuTaHve BKIOYEHO.
OnekTpoasuraTens pabortaer.

OBa NPOTUBONONOXHbIX 3€fIeHbIX CBETOBbIX
MHOWKaTopa NOCTOAHHO ropAaT.

lMuTaHue BKMOYEHO.
OnekTpoaBuraTens He paboTaer.

OAvH XenTbli CBETOBOW MHAMKATOP
BpallaeTcsl B HanpaBneHnn BpalleHus
aneKkTpoaBUraTens, ecnm CMoTpeTb C
HENPMBOAHOIO KOHLA.

Mpeaynpexaexne.
OnekTpoasuraTenb paboTaer.

OfQVH XenTbIi CBETOBOW MHAMKATOP
NMOCTOSIHHO FOPUT.

MpeaynpexaeHve.
OnekTpoaBuUraTernl OCTaHOBIEH.

[1Ba NpOTVMBOMNONOXHbIX KPACHbLIX CBETOBbIX
vHOMKaTopa MepLatT OQHOBPEMEHHO.

Aapus.
OnekTpoaBuraTenb OCTAHOBIIEH.

3eneHbI CBETOBOM MHAMKATOP B LIEHTpe
GbICTPO MUraeT YeTbipe pasa.

L1l .

[uncTtaHunoHHOEe ynpaBneHve npu noMoLum
Grundfos GO Remote no paguocssasu
OnekTpoaBuratenb NblITaeTcsi CBA3aTbCS C
Grundfos GO Remote.

PaccmatpuBaemebllt anekTpoaBuraTens
noacese4vnBaeTcs Ha akpaHe Grundfos GO
Remote, cuctema onoeelyaeT nonb3oBaTensi o
pacnonoXxeHuu anekTpogBuraTens.

3eneHbI CBETOBOM MHAMKATOP B LIEHTpe
HenpepbIBHO MUTaEeT.

00 fAAAEA

Mpu BbIGOPE HY>XHOTO 3NEKTPOABUraTENs B MEHIO
Grundfos GO Remote 3eneHbili CBETOBOMN
WHAMKaTOp B LEeHTpe OyaeT HenpepbiBHO MUraThb.
Haxmute Ha MaHenu ynpaeneHus
anekTpoaBuraTens, YTobbl HaYaTb
OMCTaHUMOHHOE yrpaBrneHne n obMeH gaHHbIMU
yepes Grundfos GO Remote.

3eneHblil CBETOBOM MHAMKATOP B LieHTpe
MOCTOSIHHO TOPWT.

[uncTtaHuMoHHOE ynpaBneHve npu noMoLLu
Grundfos GO Remote no pagnocesan

O6MeH JaHHbIMU MeXOY 3NeKTpoaBUraTenem u
Grundfos GO Remote no paguocssasu.

3eneHbI CBETOBOM MHAMKATOP B LeHTpe
ObICTPO MUraeT, noka naet obMeH gaHHbIMK
mexay R100 nnm Grundfos GO Remote n
anekTpoaBuratenemM. 3To 3aMeT HECKOSNbKO
CeKkyHa.

T

[OuncTtaHunoHHOe ynpaBneHne npu NOMoLM nynesTta
R100 nnu yepes Grundfos GO Remote no
NHpaKpacHoOW CBA3N

Mpet nonyyeHune anekTpogBuratenemM gaHHbIX OT
R100 nnu Grundfos GO Remote no
NHpaKpacHOM CBA3M.
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16. CurHanbHble pene

OnekTpoasuratenb OCHalleH ABYMS BbixodaMu A4S

GecrnoTeHUMarnbHbIX CUrHaNoOB Yepes3 ABa BHYTPEHHUX pene.

Bbixogam curHanoB MOXHO 3adaTtb pexunmsl "Skcnnyataums”,

"Pabotaet", "loToB", "ABapusa" n "Mpegynpexaexve”.

q)yHKLI,VIIA ABYX CUTHanNbHbIX perne rnokasaHbl B Tabnuue Huxe:

MonoxeHne KOHTAaKTOB CUTHaNbLHOro pene B

aKTUBUPOBAHHOM COCTOSIHUM Pexum
OnucaHue Grundfos Eye aKennyaTauun
dkennya-| oG oraer| Fotos ABapus MpeAynpesx-
Taums neHue
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17. ConpoTuBrneHne N3onauum

UsmepeHue conpomuerneHus usonsayuu npu

nodknovyeHuu deuzameneli MGE He

donyct(aemcn, makK KakK rnpu 3momM Moxxem 6blmb
noepexdeHa eCmMpoeHHasl 3/IeKMPOHUKa.

18. TexHu4Yeckmne gaHHble - HacocChbl C
ogHoda3sHbIMM INeKTpoaBUraTenamMmm

18.1 HanpsixxeHne nutaHusa
« 1x200-240 B - 10 %/+ 10 %, 50/60 'y, PE.

Y6eautechb, YTO 3Ha4YEHNs1 paboyero HanpsHKEHUs U 4acToTbl ToKa
COOTBETCTBYIOT HOMUHAIbHBIM AaHHbIM, YKa3aHHbIM Ha
(UpPMEHHON Tabnuuke.

PekomeHAOBaHHbIN pa3mMep nnaBKoOro npepoxpaHuTens

Tunopasmep anekTpoasurarens MuH. Makec.
[xBT] [A] [A]
0,25-0,75 6 10
1,1-15 10 16

Wcnonb3ytloTca cTaHaapTHbIE NaBkue NpeaoxpaHnuTenu, a Takke
GblcTpocropatoLye NpefoXpaHuTeny Unu npegoxpaHuTenm ¢
3aepxKov cpabaTtbiBaHus.

18.2 Tok yTeukun

Tok yTeukun Ha 3eMnio < 3,5 MA (UCTOYHMK NEepPEMEHHOrO TOKa).
Tok yTeukun Ha 3eMnto < 10 MA (MCTOYHMK MOCTOSTHHOIO TOKa).

19. TexHUYecKkmne gaHHbIe - HACOChbI C
Tpexcbasl-lblmw AneKTpoaBuraTtendmm

19.1 HanpsixkeHne nuTaHuA
* 3x380-500B - 10 %/+ 10 %, 50/60 'y, PE.

Y6eauTechb, YTO 3HAYEHNsI paboyero HanpsHPKEHUS U 4acToTbl ToKa
COOTBETCTBYIOT HOMUHANMbHBLIM OAHHbBIM, YKa3aHHbIM Ha
(UpMeHHoM Tabnuuke.

PekoMeHOoOBaHHbIN pa3mMep NiaBKoro npegoxpaHutens

Tunopa3smep anekTpoaBuraTens MwuH. Makc.
[kBT] [A] [A]
0,25-1,1 6 6
1,5-2.2 6 10

WcnonbaytoTca cTaHaapTHbIE NNaBkue NpeaoxpaHnuTenu, a Takke
GbicTpocropatoLme NpefoxpaHuTENy UNu NpegoxpaHuTenu ¢
3apepxkkoi cpabaTtbiBaHUs.

19.2 Tok yTeuku

Tunopa3smep anekTpoaBuraTens Tok yTeuku
[kBT] [mA]
0,75-2,2 <35
(HanpskeHne nuTaHusa < 400 B) ’
0,75-2,2 <5

(HanpspkeHve nutaHusa > 400 B)

20. Bxoabli/Bbixoabl

O6wun BbiBoa (GND)

Bce HanpsixeHne oTHocuTenbHo O6Lero BeiBoaa.

O6LWwuii BbIBOA ABNsieTCA 06paTHLIM NPOBOAHMKOM Af1si BCEX
TOKOB.

AGcontoTHOEe MaKCUManbHOe HanpsiXXeHue U npeaenbHbIN
TOK

MpeBbilEHUE CreayoLKUX SNEKTPUYECKUX NPEAENOB MOXET
NMPUBECTM K CYLLECTBEHHOMY COKPALLEHUIO JKCMyaTalunoHHON
HafEeXHOCTU 1 [ONTOBEYHOCTM 3NeKTpoaBUraTens:

Pene 1:

MakcumanbsHasa Harpyska koHTakTta: 250 B nepemeHHoro Toka,
2 A vinn 30 B nocTosiHHOro Toka, 2 A.

Pene 2:
MakcumanbHas Harpy3ka koHTakTa: 30 B nocTtosiHHOro Toka, 2 A.

Knemmbl GENI: ot -5,5 go 9,0 Bonbt NOCTOSAHHOIO TOKa Npu Toke
MeHee 25 MA.

Mpoune knemmbl Bxoga/Bbixoaa: ot -0,5 oo 26 Bonbt
NOCTOSIHHOIO TOKa Npu Toke MeHee 15 MA.

LUundpossie Bxoab! (DI)

Harpyso4Hbii Tok > 10 MA nipu V; = 0 B nocTosiHHOro TOKa.

Bes ysenuueHuns Toka npu nosbiweHun V; > 5 B nocTosiHHOro
ToKa.

OnpeaeneHHbIi HA3KWMI Normyeckunii yposeHs: Vi< 1,5 B
NMOCTOSIHHOTO TOKa.

OnpepaeneHHbIi BbICOKUIA fornyeckuin yposeHs: V; > 3,0 B
NOCTOSIHHOTO TOKa.

MncTtepesuc: Hert.
OKkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
MakcumanbHas anuHa kabens: 500 m.

LndpoBbie BbixoAbl C OTKPbITbIM Konnekrtopom (OK)

Harpy3soyHast cnocobHocTb 75 MA. [laHHbIe BbIXOAbl HE SABNSAOTCA
aKTUBHbIMU.

Tunbl Harpysku: PesuctuBHas nnu/n WHOYKTUBHaA.

HanpsixeHne HU3KOro ypoBHS Npu TOke Harpy3ku 75 MA:
Makc. 1,2 B NOCTOSAHHOIO TOKa.

HanpsixeHne HU3KOro ypoBHSA nNpu Toke Harpy3ku 10 MA:
MakcumanesHo 0,6 BornbT.

3alwmTa oT NpeBbIEHNsT MakcUManbHOro Toka: EcTb.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ,
MakcumanbHas anuHa kabens: 500 m.

AHanorosble Bxoabl (Al)

[ranasoHbl CUrHanoB HanpsKeHUs:

* 0,5-3,5B nocrtosiHHoro Toka, AL AU.
* 0-5 B noctosiHHOro Toka, AU.

* 0-10 B nocTosiHHOro Toka, AU.

BHyTpeHHee conpoTMBREHNe ANA CUrHAMNOB HaNPsHKeHus:
R; > 100 kOm npu +25 °C.

Mpu BbICOKON paboyel TemnepaType MOryT BO3HUKaTb TOKM
yTedku. Cnegute 3a Tem, 4To6bl BHYTPEHHEE CONPOTUBIIEHNE
WCTOYHMKA OCTaBanochb HU3KUM.

[nanasoHbl CUrHanoB Toka:

* 0-20 MA noctosiHHoro Toka, AU.

* 4-20 MA nocTtosiHHoro Toka, AL AU.

BHyTpeHHee conpoTuBneHne Ans curHana toka: R; = 292 Owm.
3awwuTa oT neperpysku no Toky: Ectb.

Oonyck npu namepenusx: - 0/+ 3 % oT MakcMMyma namepsiemon
BEUYNHBI.

OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ.

MakcumanbHas annHa kabens: 500 m (3a ncknYeHnem
noteHumomeTpa).

MoTeHuunomeTp noakntoyeH k +5 B, GND, 1 nto6omy aHanorosomy
Bxoay Al, nto6ow aHanorosbI BXxoA:

Mcnonb3oBatb makcumym 10 KOM.
MakcumanbHas anuHa kabens: 100 m.
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AHanoroBbi Bbixog (AO)

Tonbko aKTUBHbIA BbIXOA.

CurHan HanpshKeHus:

* [wnana3soH: 0-10 B nocTosiHHOro Toka.

*  MuHMManbHOE CONPOTUBIIEHNE Harpy3ku MeXay aHanorosbiM
BbIxogoM u GND: 1 kOm.

* 3awmuTa OT KOPOTKOro 3aMbikaHus: EcTb.
CwurHan Toka:
* [OuanasoHbl: 0-20 n 4-20 MA NOCTOSIHHOTO TOKa.

* MakcumansHoe ConpoTUBIIEHNE HArpy3Kku MexXay aHanoroBbiM
Bbixogom 1 GND: 500 Owm.

« 3awwuTta ot pa3mblikaHua uenu: EcTb.

[onyck Ha norpelwHocTb: - 0/+ 4 % oT Makcumyma nsmepsieMon
BEMUYMHBI.

OKpaHMpoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
MakcumanbHas anuHa kabens: 500 m.

Bxoabl Pt100/1000 (PT)

[nana3soH TemnepaTypsbl:

* He meHee -30 °C (88 Om/882 Owm).

* He 6onee +180 °C (168 Om/1685 Owm).

Oonyck npu namepenusax: = 1,5 °C.

Paspeliatowasi cnoco6HocTb npu namepenuu: < 0,3 °C.

ABTOMaTM4eckoe onpegerneHue guanasoHa (Pt100 unu Pt1000):
EcTb.

CwurHan o HeucnpaBHOCTU AaTtyuka: EcTb.
OKpaHMpoBaHHbIN kabenb: 0,5 - 1,5 MmZ.

[ns kopoTkux npoBoaoBs ncnonb3osatb Pt100.
[nsa onuHHbIX NpoBoAoB ucnonb3osatek Pt1000.

Bxopabl gatymka LiqTec
Mcnonb3oBaTb Tonbko gatyunk Grundfos LigTec.
OKpaHMpoBaHHbIN kabenb: 0,5 - 1,5 MmZ,

Bxopa u Bbixoa undposoro gatymka Grundfos (GDS)
Mcnonb3oBaTb Tonbko undposon gatymnk Grundfos.

UcTouyHukn nutaHua (+5 B, +24 B)

+5 B:
* BbIxogHoe HanpspkeHue: 5 B noctosiHHOro Toka - 5 %/+ 5 %.

* MakcumanbHbIf Tok: 50 MA NOCTOSHHOrO TOKa (TOMNbKO
nuTaHue).

* 3awwuTa ot neperpy3sku: EcTb.
+24 B:
* BbIxogHoe HanpsikeHue: 24 B nocTossHHOro Toka - 5 %/+ 5 %.

*  MakcumanbHbIin Tok: 60 MA NOCTOSIHHOTO TOKa (TOMbKO
nuTaHue).

« 3awwuTa ot neperpy3sku: EcTb.
LincdpoBbie Bbixoabl (pene)
BecnoTeHumnanbHble NepeknoYarLme KOHTakTbl.

MwuHMManbHasa Harpyska Ha KOHTaKTbl BO BpEMS MCMOSIb30BaHUS:
5 B noctosiHHoro Toka, 10 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 2,5 Mm2 .
MakcumanbHas anvHa kabens: 500 m.

Bxopn WwuHbI cBA3MN

MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHVpOBaHHbIN TpeXXunbHbin kabdens: 0,5 - 1,5 MMm2.
MakcumanbHas anuHa kabens: 500 m.
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21. NMpoyune TexHU4YeckKkne AaHHbIe

EMC (3nekTpomMarHMTHass COBMECTUMOCTb)
[OCT P 51524.

YKunble panoHbl, HeorpaHMYeHHOE pacnpoCcTpaHeHne, B
cootBeTtcTBuM ¢ FOCT P 51318.11, knacc B, rpynna 1.

[MpoMbILINEHHbIE paoHbl, HEOrPaHNYEHHOE pacnpoCTpaHeHve, B
cootBetcTBumn ¢ FOCT P 51318.11, knacc A, rpynna 1.

[ns nonyyeHns JononHUTeNbLHON UHdopMaLmn obpaTuTech B
komnaHuto Grundfos.

Knacc 3awutbi

CraHgapTtHbiin: IP55 (TOCT IEC 60034-5).

Mo 3aka3sy: IP66 (TOCT IEC 60034-5).

Knacc usonsiuumn
F (FOCT 8865).

MoMeHTbI 3aTAXKMU

Makc. MOMeHT

Knemma Pa3mep pe3bb6bl 3aTAXKKM
[Hw]
L1, L2,L3,L,N M4 1,8
NC, C1, C2, NO M2,5 0,5
1-261nAY,B M2 0,5

21.1 YpoBeHb 3ByKOBOrO faBrieHuUs

YpoBeHb 3BYKOBOro

Makc.
Hacrora FOCT P 51400
AnekTpo- BpaleHums, YacToTa [8B(A)]
ABUratenb yka3aHHas Ha Bpau.ler1wm A
[xB] q’_:;%“;sr;:" [MunTT] OpHodrasHble TpexdasHble
[Muk-] anekTpoaBUra AneKTpo-
Tenu ABuratenu
2000 1500 38 38
2000 42 42
3000 53 53
0,25-0,75 4000
4000 58 58
5900 4000 58 58
5900 68 68
1500 38
2000
2000 42
3000 53 53
1.1 4000
4000 58 58
5800 4000 58 58
5900 68 68
1500
2000
2000
3000 57 57
1,5 4000
4000 64 64
5900 4000 58 58
5900 68 68
1500
2000
2000
3000 57
2,2 4000
4000 64
4000 58
5900
5900 68

Cepble Nons ykasblBaloT Ha TO, YTO ANEeKTpoABUraTenb
OTCYTCTBYET B JaHHOM MogesnbHoM paay asuratenein MGE,
0HaKO UMeeTCs B Hanvuuu B NpeabiayliemM psay ABuratenen
MGE.



22. YTnnmnsauus orxonos

OCHOBHbIM KpUTEPUEM NPEAENBHOIO COCTOSIHUS SBMSIETCS:
1. OTKa3 04HON UMW HECKOMbKUX COCTaBHbIX YacTel, PEMOHT WK
3aMeHa KOTOPbIX He NMPeayCMOTPEHbI;

2. yBenu4yeHuWe 3aTpaT Ha PEMOHT U TEXHUYECKOE
obcnyxuBaHue, NpuBoasiLLee K 9KOHOMUYECKON
HeLieniecoobpasHOCTM aKCnyaTauum.

[aHHoe usnenue, a Takxe yanbl U geTany AOMmKHbl cobupaTtbes v

YyTURAN3NPOBATLCS B COOTBETCTBUM C TP€BOBaHUAMU MECTHOTO

3akoHofdaTenbCcTBa B 06nacTu aKonoruu.

23. NapaHTUn nsroroBuTens

CneuunanbHoe npumedaHue ans Poccuiickon denepauum:
Cpok cnyx6bl 06opynoBaHusa coctaensiet 10 net.
MpeanpusTue-n3roToBUTEND!

KoHuepH "GRUNDFOS Holding A/S™

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

*

TOYHas CTpaHa M3roTOBMEHUA yKkasaHa Ha (OUPMeHHOM
Tabnuyke.

Mo Bcem Bonpocam Ha TeppuTopun PP npocum obpalyarbes:
000 "TpyHadoc”

P®, 109544, r. Mocksa, yn. lLkonbHag, a. 39

TenedoH +7 (495) 737-30-00

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

Ha Bce obopynoBaHue npeanpusitTue-n3rotoBuTenb
npegocTaBnsieT rapaHTuio 24 mecsua co AHA npogaxu. Mpu
npoaaxe obopyanoBaHus, NokynaTento BblgaeTcs MapaHTUAHbIN
TanoH. YCNnoBus BbINOSHEHUS rapaHTUNHbIX 0653aTeNbCTB CM.
B [apaHTUHOM TanoHe.

YcnoBus nogayuu peknamauun

Peknamauwnn nogatotcsa B CepBucHbin LeHTp Grundfos (agpeca
yKkasaHbl B [apaHTUIAHOM TanoHe), npu 3ToM Heobxoaumo
npeaocTaBUTb MPaBUbHO 3aMNOMHEHHbIV MapaHTUIAHbIA TanoH.

YTunusauus otpabotaHHbIx 6aTapen JoMmKHa NPON3BOANTLCS B
COOTBETCTBMU C MECTHLIMUW NpaBunamu.

B03MOXHbI TEXHUYECKME U3MEHEHUS.
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MpunoxeHune

1. Installation in the USA and Canada

In order to maintain the cURus approval,
follow these additional installation instructions.
The UL approval is according to UL 1004-1.

1.1 Electrical codes

For USA

This product complies with the Canadian Electrical Code and
the US National Electrical Code.

This product has been tested according to the national standards
for Electronically Protected Motors:

CSA 22.2 100.04: 2009 (applies to Canada only).
UL 1004-1: June 2011 (applies to USA only).

Pour le Canada

Codes de I'électricité

Ce produit est conforme au Code canadien de I'électricité et
au Code national de I'électricité américain.

Ce produit a été testé selon les normes nationales s'appliquant
aux moteurs protégés électroniquement:

CSA 22.2 100.04: 2009 (s'applique au Canada uniqguement).
UL 1004-1: Juin 2011 (s'applique aux Etats-Unis uniquement).

1.2 Radio communication

For USA

This device complies with part 15 of the FCC rules and RSS210
of IC rules.

Operation is subject to the following two conditions:
» This device may not cause interference.
» This device must accept any interference, including

interference that may cause undesired operation of the device.

Pour le Canada

Communication radio

Ce dispositif est conforme a la partie 15 des régles de la FCC et
aux normes RSS210 de I'lC.

Son fonctionnement est soumis aux deux conditions suivantes:

» Ce dispositif ne doit pas provoquer de brouillage préjudiciable.

« |l doit accepter tout brouillage recu, y compris le brouillage
pouvant entrainer un mauvais fonctionnement.

1.3 Identification numbers

For USA

Grundfos Holding A/S

Contains FCC ID: OG3-RADIOM01-2G4.
For Canada

Grundfos Holding A/S

Model: RADIOMODULE 2G4

Contains IC: 10447A-RA2G4MO01.

Pour le Canada

Numéros d'identification
Grundfos Holding A/S

Modéle: RADIOMODULE 2G4
Contient IC: 10447A-RA2G4MO01.
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Location of identification numbers

Identification numbers

TMO05 7572 1213

Puc. 1 Identification numbers

Identification numbers

TMO5 7573 1213

Puc. 2 Identification numbers

1.4 Electrical connection

1.4.1 Conductors

Use 140/167 °F (60/75 °C) copper conductors only.
1.4.2 Torques

Maximum tightening torques for the terminals can be found in
section Torques, page 37.

1.4.3 Line reactors
Maximum line reactor size must not exceed 1.5 mH.
1.4.4 Fuse size/circuit breaker

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

Motor size Fuse size  Circuit breaker type/model
0.25t0 2.2 kW 25A 25 A/ inverse time
Fuses

When the motor is protected by fuses, they must be rated for
480 V. Maximum sizes are stated in the table above.

Motors up to and including 2.2 kW require class K5 UR fuses.

Circuit breaker

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

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

1.4.5 Overload protection

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

BO3MOXHbI TEXHUYECKME N3MEHEHUS.



[eknapauyums o cooTBETCTBUM

GB: EC declaration of conformity

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

BG: EC peknapauusi 3a CbOTBeTCTBUE

Hue, dbupma Grundfos, 3asiBaBamMe C NbfHa OTFOBOPHOCT, Ye NPOAYKTUTE
CRE, CRIE, CRNE, SPKE, MTRE n CME, 3a kouto ce oTHacs
HacTosWaTa Aeknapauusi, oTroBapsiT Ha cnegHuTe ykasaHus Ha CbeeTa
3a yefHakBsiBaHe Ha nNpaBHWUTe pa3nopenbu Ha AbpxaBUTE YNEHKM Ha
EC:

CZ: ES prohlaseni o shodé

My firma Grundfos prohlaSujeme na svou plnou odpovédnost, Ze vyrobky
CRE, CRIE, CRNE, SPKE, MTRE a CME, na néz se toto prohlaseni
vztahuje, jsou v souladu s ustanovenimi smérnice Rady pro sblizeni
pravnich predpist €lenskych statl Evropského spolecenstvi v oblastech:

DK: EF-overensstemmelseserkleering

Vi, Grundfos, erklaerer under ansvar at produkterne CRE, CRIE, CRNE,
SPKE, MTRE og CME som denne erklaering omhandler, er

i overensstemmelse med disse af Radets direktiver om indbyrdes
tilneermelse til EF-medlemsstaternes lovgivning:

DE: EG-Konformitatserkldarung

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

EE: EL vastavusdeklaratsioon

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

GR: AlAwon cuppdépewong EC

Epeig, n Grundfos, dnAwvoupe ye aTToKAEIGTIKG SIKA Hag eubuvn o1

Ta mpoiévra CRE, CRIE, CRNE, SPKE, MTRE kai CME oTa omroia
ava@EpETal N TTapouoa dAAwaoN, cupgpoppuwvovTal Pe TIG €A Odnyieg
TOU ZUupBouAiou TTEPi TTPOCEYYIONG TWV VOPOBETIWY TWV KPATWY HEAWV
¢ EE:

ES: Declaracion CE de conformidad

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

FR: Déclaration de conformité CE

Nous, Grundfos, déclarons sous notre seule responsabilité, que

les produits CRE, CRIE, CRNE, SPKE, MTRE et CME, auxquels se
référe cette déclaration, sont conformes aux Directives du Conseil
concernant le rapprochement des législations des Etats membres CE
relatives aux normes énoncées ci-dessous:.

HR: EZ izjava o uskladenosti

Mi, Grundfos, izjavljujemo pod vlastitom odgovorno$¢u da je proizvod
CRE, CRIE, CRNE, SPKE, MTRE i CME, na koji se ova izjava odnosi,

u skladu s direktivama ovog Vije¢a o uskladivanju zakona drzava ¢lanica
EU:

IT: Dichiarazione di conformita CE

Grundfos dichiara sotto la sua esclusiva responsabilita che i prodotti
CRE, CRIE, CRNE, SPKE, MTRE e CME, ai quali si riferisce questa
dichiarazione, sono conformi alle seguenti direttive del Consiglio

riguardanti il riavvicinamento delle legislazioni degli Stati membri CE:

KZ: EO caikecTik Typanbl Manimageme

bi3, Grundfos komnaHusicbl, 6apnblk xayankepLuinikneH, ocbl
manimaemere katblcTbl 6onatelH CRE, CRIE, CRNE, SPKE, MTRE xaHe
CME 6ynbimaapbl EO mylie engepiHiH 3aH WbIFapyLbl XXaprblKTapbiH
yHAecTipy Typansl MbiHa Eypoopak KeHeciHiH xxapnblkTapblHa caikec
KeneTiHAiriH manimaenmia:

LV: EK atbilstibas deklaracija

Sabiedriba GRUNDFOS ar pilnu atbildibu dara zinamu, ka produkti CRE,
CRIE, CRNE, SPKE, MTRE un CME, uz kuriem attiecas Sis pazinojums,
atbilst $adam Padomes direktivam par tuvina$anos EK dalibvalstu
likumdo$anas normam:

LT: EB atitikties deklaracija

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

HU: EK megfelel6ségi nyilatkozat

Mi, a Grundfos, egyedilli felelésséggel kijelentjiik, hogy a CRE, CRIE,
CRNE, SPKE, MTRE és CME termékek, amelyekre jelen nyilatkozik
vonatkozik, megfelelnek az Eurépai Unio tagallamainak jogi iranyelveit
o6sszehangol6 tanacs alabbi eldirasainak:

NL: EC overeenkomstigheidsverklaring

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

UA: [leknapauisn BignosigHocTi €C

Komnanis Grundfos 3asBnse npo CBOK BWKMIOYHY BiANOBIAANbHICTL 3a
Te, wo npogyktn CRE, CRIE, CRNE, SPKE, MTRE 1a CME, Ha siki
NoLIMPIOETLCS AaHa Aeknapauis, BiAnoBiaaTb TakMM pekoMeHAalisam
Pagau 3 yHidikauii npaBoBnx HOPM KpaiH - YneHis €C:

PL: Deklaracja zgodnosci WE

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

PT: Declaragao de conformidade CE

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

RU: Oeknapauus o coorBetcTBUM EC

Msl, komnaHua Grundfos, co Bceli OTBETCTBEHHOCTbLIO 3aABMNAEM, YTO
n3genusa CRE, CRIE, CRNE, SPKE, MTRE n CME, k KOTOpbIM OTHOCUTCS
HacTosLas Aeknapaumns, COOTBETCTBYIOT criegytowmm npekTream
CoseTa EBpocot3a 06 yHudvkaumm 3akoHoaaTenbHbIX NpeanucaHuii
cTpaH-yneHoB EC:

RO: Declaratie de conformitate CE

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

SK: Prehlasenie o konformite ES

My firma Grundfos prehlasujeme na svoju plnu zodpovednost, Ze vyrobky
CRE, CRIE, CRNE, SPKE, MTRE a CME, na ktoré sa toto prehlasenie
vztahuje, su v sulade s ustanovenim smernice Rady pre zbliZenie
pravnych predpisov €lenskych $tatov Eurépskeho spologenstva

v oblastiach:

SI: ES izjava o skladnosti

V Grundfosu s polno odgovornostjo izjavljamo, da so nasi izdelki CRE,
CRIE, CRNE, SPKE, MTRE in CME, na katere se ta izjava nanasa,

v skladu z naslednjimi direktivami Sveta o priblizevanju zakonodaje za
izena€evanje pravnih predpisov drzav €lanic ES:

RS: EC deklaracija o usaglasenosti

Mi, Grundfos, izjavljujemo pod vlastitom odgovorno$¢u da je proizvod

CRE, CRIE, CRNE, SPKE, MTRE i CME, na koji se ova izjava odnosi,
u skladu sa direktivama Saveta za uskladivanje zakona drzava clanica
EU:

Fl: EY-vaatimustenmukaisuusvakuutus

Me, Grundfos, vakuutamme omalla vastuullamme, etta tuotteet CRE,
CRIE, CRNE, SPKE, MTRE ja CME, joita tdméa vakuutus koskee, ovat
EY:n jasenvaltioiden lainsaddannén yhdenmukaistamiseen tahtaavien
Euroopan neuvoston direktiivien vaatimusten mukaisia seuraavasti:

SE: EG-forsdakran om 6verensstammelse

Vi, Grundfos, férsadkrar under ansvar att produkterna CRE, CRIE,
CRNE, SPKE, MTRE och CME, som omfattas av denna férsékran,
ar i dverensstammelse med radets direktiv om inbdrdes narmande till
EU-medlemsstaternas lagstiftning, avseende:
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TR: EC uygunluk bildirgesi

Grundfos olarak bu beyannameye korgy olan CRE, CRIE, CRNE, SPKE,

MTRE ve CME urinlerinin, AB Uyesi Ulkelerin kanunlarini birbirine
yaklastirma (zerine Konsey Direktifleriyle uyumlu oldugunun yalnizca
bizim sorumlulugumuz altinda oldugunu beyan ederiz:

JP: EC BEES

Grundfosld, FOEEDTIC. CREICREOCRNEOSPKEIMTRE & L UF
CMEREA EC MEAZEEOZEICRIET 3. UTOIELIESICES L
TLWBZEEEE UXT

— Machinery Directive (2006/42/EC).
Standard used: EN 809:1998, A1:2009.
— Low Voltage Directive (2006/95/EC).
Standard used: EN 61800-5-1:2007.
— EMC Directive (2004/108/EC).
Standard used: EN 61800-3:2005.
— R&TTE Directive (1999/5/EC).
Standard used: ETSI EN 300 328 V1.7.1 (2006-10).
— Ecodesign Directive (2009/125/EC).
Water pumps:
Commission Regulation No 547/2012.
Applies only to water pumps marked with the minimum efficiency
index MEI. See pump nameplate.
This EC declaration of conformity is only valid when published as part of
the Grundfos installation and operating instructions (publication number
98358864 0414).

Bjerringbro, 6th March 2013

e

/

Jan Strandgaard
Technical Director
Grundfos Holding A/S
Poul Due Jensens Vej 7
8850 Bjerringbro, Denmark

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

@

[deknapauunsa o cooTBeTCTBMU Ha Tepputopun P®

Hacocbl ueHTpobexHble BepTukanbHble MHoroctyneHyatele CRE, CRIE, CRNE,
SPKE, MTRE n CME cepTuduLmpoBaHbl Ha COOTBETCTBME TPeboBaHNAM

TexHuyeckoro pernameHTa o 6e3o0nacHOCTM MaLinH 1 o6opyaoBaHNs
(MocTaHoBneHnne npasutensctea P® ot 15.09.2009 Ne 753).
CepTudukart cooTBETCTBUSA:

Ne C-RU.AA56.B.04045, cpok genctaumsa go 11.07.2017r.

Ne C-DK.AA156.B.03740, cpok aencteus o 27.05.2017r.

W3penus, npoun3esefeHHble B Poccuu, nsrotaBnuBaloTcs B COOTBETCTBUM

¢ TY 3631-001-59379130-2005.

WcTtpa, 10 sHBapsi 2013r.

KacaTtkuna B. B.
PykoBoauTenb otaena kavecTsa,
3KOMOrMM U OXpaHbl Tpyaa
00O IpyHadoc Wctpa, Poccus
143581, MockoBckas obnacTb,
MCTpUHCKMIA paiioH,
nep. Newkoso, 4.188
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@

Hdeknapauusa o cooTBeTCTBUU Ha Tepputopumn PP

Hacocbl LeHTpobexHble BepTukanbHble MHoroctyneHyaTele CRE, CRIE, CRNE, SPKE, MTRE n CME
cepTMdULMpPOBaHbl Ha COOTBETCTBME TpeboBaHUAM TexHMYecKoro pernameHTa o 6€30nacHOCTU MaLluuH U
obopynoBaHusa (MocTaHoBneHne npasuTtenscTea P® ot 15.09.2009 Ne 753).

CepTundukat cooTBETCTBUS:

Ne C-RU.AA56.B.04045, cpok gencrteus go 11.07.2017r.

Ne C-DK.AA56.B.03740, cpok gencteua go 27.05.2017r.

N3penusa, nponsseneHHble B Poccun, M3rotaBnmMBalTCa B COOTBETCTBUN

¢ TY 3631-001-59379130-2005.

KacaTknHa B. B.
PykoBoguTens otgena kavecTea,
3KOMOrMKn 1 OXpaHbl Tpyaa
00O IMpyHadoc Uctpa, Poccus
143581, MockoBckasi obnacTb,
NCTPUHCKUIA paiioH,
aep. Jlewkoso, .188

UcTtpa, 10 saHBapsa 2013r.
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Argentina

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

1619 Garin Pcia. de B.A.

Phone: +54-3327 414 444

Telefax: +54-3327 45 3190

Australia

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

Regency Park

South Australia 5942

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

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.

Grundfosstralle 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 NPYHOPOC B
MwuHcke

220125, MuHck

yn. WadapHsiHckas, 11, od. 56, BLL
«MopT»

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

Bosna and Herzegovina
GRUNDFOS Sarajevo

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

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

e-mail: grundfos@bih.net.ba

Brazil

BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,
630

CEP 09850 - 300

Sé&o Bernardo do Campo - SP

Phone: +55-11 4393 5533

Telefax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel. +359 2 49 22 200

Fax. +359 2 49 22 201

email: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakuville, 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.o.
Buzinski prilaz 38, Buzin
HR-10010 Zagreb

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

Czech Republic
GRUNDFOS s.r.o.
Cajkovského 21

779 00 Olomouc

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

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

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

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB

Mestarintie 11

FIN-01730 Vantaa

Phone: +358-(0)207 889 900
Telefax: +358-(0)207 889 550

France

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

57, rue de Malacombe

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

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

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 Hungaria Kft.
Park u. 8

H-2045 Toérékbalint,
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 Ill, Blok Il / 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 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

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

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county llfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O I'pyHadoc Poccust

109544, r. Mockea, yn. WkonbHas, 39-41,
ctp. 1

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

E-mail grundfos.moscow@grundfos.com

Serbia

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

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Phone: +65-6681 9688

Telefax: +65-6681 9689

Slovakia

GRUNDFOS s.r.o.
Prievozska 4D

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

Slovenia

GRUNDFOS d.o.0.

Slandrova 8b, SI-1231 Ljubljana-Crnuge
Phone: +386 31 718 808

Telefax: +386 (0)1 5680 619

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 MéIndal

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

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

Taiwan

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

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

Thailand

GRUNDFOS (Thailand) Ltd.

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

Telefax: +66-2-725 8998

Turkey

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

lhsan dede Caddesi,

2. yol 200. Sokak No. 204

41490 Gebze/ Kocaeli

Phone: +90 - 262-679 7979

Telefax: +90 - 262-679 7905

E-mail: satis@grundfos.com

Ukraine

BisHec LleHTp €Bpona
CTonunyHe woce, 103

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

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

Jebel Ali Free Zone

Dubai

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

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

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

U.S.A.

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

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

Uzbekistan

Grundfos Tashkent, Uzbekistan The Repre-
sentative Office of Grundfos Kazakhstan in
Uzbekistan

38a, Oybek street, Tashkent

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

dakc: (+998) 71 150 3292

Addresses Revised 21.05.2014

KomnaHun Grundfos
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www.grundfos.com

98358864 0414
ECM: 1133767
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