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MS6000

1. OnucaHue npoaykra

B mogenbHbit pag Grundfos MS6000 Bxoaar
norpyxHble anektpoasuratenu 50 Ny MOLWHOCTLIO OT
5,5 no 30 kBrT.

[ocTynHo OBa BapuaHTa matepuana UCMoNMHEHUs:

« CraHgapTHOe UCMoNHeHne 13 HepxaBsetoLlei ctanu
EN 1.4301 (AISI 304).

* WcnonHeHne R n3 HepxaBetowen ctanu EN 1.4539
(AISI 904L) onsa arpeccuBHbIX XUAKOCTEN TUNa
MOPCKOW U MUHEParnbHOW BOAbI.

MorpyxHble anektpogsuratenu Grundfos MS6000

paspaboTaHbl B COOTBETCTBUM C HEOOXOOMMbBIMU

ctaHpaptamu. Bce anektpoasuratenu Grundfos

MS6000 coBmecTMMbl C HacocaMu, paspaboTaHHbIMK

no ctaHaaptam NEMA, noatomy oHu MoryT BbiTb

ycTaHoBneHbl Ha Hacocbkl Grundfos SP 6e3

nepexogHUKoB. OreKkTpoaBuraTenu Takke AOCTYMHbI C

YOJIMHEHHbIM Banom ANS YCTaHOBKU HAaCOCOB APYrnx

npoussogutenen. Cm. puc. 1.

O6wune xapakTepuctukm anektpogsurarens MS6000:

» 6" gnametp (OD = 139,5 mm).

* Bbicokas addeKkTnBHOCT.

* Kopnyc ctaTopa NONMHOCTbIO U3 HepXKaBeloLLen
cTanu.

*  OxnaxpgeHue nepekadynBaeMon XuaKocTbHo.

* [epMeTnYHbIE YNNOTHEHUS, FEPMETUYHbI
ABuraTenb C CyXMM CTaTOpOM.

« Knacc 3awutbl IP68.

« Ha 3aBopge 3anuTta xuakocTtb Grundfos SML-3, nnbo
OeMuHepanu3oBaHHas Bofa.

« BcTpoeHHbIn gaTumk TemnepaTypbl Tempcon.

* TemnepaTtypy anekTpoaBuUraTens Takke MOXHO
oTcnexusaTtb Npu noMmowm aatymkos Pt100 nnu
Pt1000 (Mcnonb3ytoTcs ANst YyCTaHOBOK C
npeobpasoBaTenemM 4acToThl).
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OCco6eHHOCTU KOHCTPYKLUMMN

MorpyxxHon anekTpogsuratens Grundfos MS6000
obnagaet crneayowmyMm BO3MOXHOCTAMMU:

Bbicokun KM anektpoaBuratens

Becb MogenbHbIN pag anekTpoaBuratenen otnuyaeT
Bblcokui KM, 4to cnocobcTByET NOBbLILLEHNIO
3HeproadPeKTUBHOCTM HACOCHOW CUCTEMbI B LIEMOM.

Cuctema ynnoTHeHumn

Bce anekTpoasuratenu ocHallalTcs TopLeBbIMU
YNIOTHEHUAMMN.

Bbicokasi HaaéXHOCTb

CoBpeMeHHas KOHCTPYKLMS U matepuarbl yNiIoTHEHNS
Bana obecneynBaioT BbICOKYO M3BHOCOCTOMKOCTb,
ynyylweHHoe npuneraHve, BO3MOXHOCTb
akcnnyatauuu npu "cyxoMm" xoge n AnNUTENbHbIN CPOK
cnyxo6bl.

UcnonHeHusa ns Hep)KaBeI-OI.IJ,eFI cTanum

McnonHeHue n3 HepxaBetowen ctanu EN 1.4539 (AISI
904 L) c TopueBbIM YNNOTHEHUMEM Ha OCHOBe Kapbuaa
kpemHusa (SiC/SiC) n anactnyHbiMu getanamm ns FKM
ans paboTbl B MOPCKOW BOAE W HE3HAYUTENBHO
3arpsisHEHHON cpefe, B KOTOPOM MOTyT codepKaTbCs
yrneBsoAopoabl.

LLinpokoe pacnpocTpaHeHue

Bnarogapsi pasnuuHbiM KOMBUHALUAM HANPsHKEHUS U
4YacTOTbl MOAEMNbHbIA Psii HACOCOB OXBaTbIBAET PbIHKM
Mo BCEMY MWUPY.

HapeXHbIN yNnopHbIA NOALWUNHUK

3anonHeHHbIN cMa3kol yNopHbIA noawmnnHuk Mutyena
anst obecneyeHns BbICOKOW 3KCNyaTauMoOHHOM
HaaeXHoCTW.

KoHTponb Tem nepaTtypbl anekTpoaBuratTensd

[na 0oCTMXKEeHMs MakcuMarnbHOW 3aLunThbl
anekTpogBuUratensi OT NeperopaHns B Hero
BCTpauBaeTcsa JaTyuk Temnepatypbl Tempcon ¢ BY-
CBA3bI0 MO NMHUM 3neKTponuTaHus. B couyetaHum ¢
3awuton anektpoasuratensa (MP204) natyuk
obecneymBaeT ONTUMAnNbHYIO 3aLUNTY.

[JononHuTenbHbLIN KOHTPONb TeMnepaTypbl
aneKkTpoaBuraTens

[Ins 3awmTbl OT NeperpeBa Ha anekTpoasuraTenu
MS6000 moxHO noakntounTb aaTymk Pt100 nnn
Pt1000.

OT0 pelleHne UCnonb3yeTcsl BMECTE C YaCTHOTHO-
perynupyembiMn 3neKTpoABUraTensiMu.
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O6nacTn npumeHeHuUs

MorpyxHble anekTpoasuratenu Grundfos
pa3paboTaHbl ANs pas3nuyHbIX 0bnacTel NPUMEHEHUS:
* nopaya Bofbl U3 Konoaua;

* OpOLLEHME;

* [peHax rpyHTOBbIX BOZ;

* MOBbILLEHWE AaBMNEHUS;

* MepekaynBaHue NPOMbILLIEHHOM BOAbI U
aHalnormn4yHble 3agayu;

* (poOHTaHBbI;

e OCyLleHue.

Onektpogsuratens MS6000 4OCTYNEH B LLUMPOKOM

AnanasoHe UCMNOonMHeHUn ans paboTbl B pasnuyHbIX
obnacTax NnpUMeHeHus:

MS6000T40

[nsa paboTbl B rpyHTOBOW BOAE C TEMMepaTypon Ao
40 °C.

MS6000XT40

[nsa paboTbl B rpyHTOBOM BOAE C TEMMepaTypon Ao
40 °C. Onektpoasuratenb 6e3 gatymka Tempcon.

MS6000WT40

[na obnacrtew ¢ paboTol B ropM3oHTanbHOM
NOMOXEHMN N B pexnme "TypouHbl".
AnekTpoasuratenbs ¢ NOALWMNHMKaMN U3 kapbuaa
Bonbgpama/SiC

MS6000REST40

[na paboTbl B arpeccuBHbIX XUAKOCTSX €
abpasnBHbLIMM YacTULaAMWK
MS6000RESWT40

[nsa paboTbl B arpeccuBHbIX XUOKOCTSX C
abpasnBHbIMU YacTML @MW B rOPU30HTaNIbHOM
NOSIOXXEHWUU U B peXxnme "TypouHbl”.

MS6000RESDT40

B o6nacTsix ¢ BbICOKOW CTEMNEHBI KOHTPOISA npouecca,
Hanpumep, Npy NPON3BOACTBE MHTErPasnbHbIX CXEM.
AnekTpoasurarternb 3anofiHEH AeMUHepanmM3oBaHon
BOON.

MS6000EST40

[ina paboTbl B HENTpanbHbIX XUAKOCTAX C HU3KUM
cofepxaHneM yrrnesogopoaoB M PacTBOPEHHbIX rasos.
MS6000QFT40

[ns paboTbl B rpyHTOBOM BoAE C TeMMepaTypon Ao
40 °C. OnekTpogsuraTenb C TOPLUEBbLIM YMIOTHEHNEM
Bana un3 SiC/SiC, anactnyHbimun getanamu ns NBR
npurogeH Ans NMTbEBOWN BOAbI.

MS6000T60

[na paboTbl B rpyHTOBOW BoAe C TeMNepaTypon 4o
60 °C.

MS6000REST60

[nsa paboTbl B arpeccuBHbIX XNOKOCTHAX C
Temnepatypon go 60 °C.

MS6000RESWT60

[ns paboTbl B arpeccuBHbIX XUOKOCTSX C
Temnepatypamu o 60 °C 1 abpasnBHbIMKU YacTMLaMu1
B FOPU30OHTAIbHOM MONOXEHUN U B peXume "TypOuHbI”.
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2. TunoBoe obo3HaYeHue

PacwudpoBka TunoBoro
0003Ha4vYeHun

HaumeHoBaHue MS6000 R

Tun nekTpoaBuratens

Tun matepuana

= EN 1.4301
R = EN 1.4539
Pe3uHa
= NBR
E = FKM

TopueBoe ynnoTHeHue Bana

= Kepamuka/rpacut BXPFF/NBR
S = SiC/SiC Q1Q1VFF/FKM
Q = SiC/SiC Q1Q1PFF/NBR

PagmnanbHble NOAWUNHUKKN

Kepamuika/TBepabin
meTann
SiC/kapbwva Bonbdpama

w

XuakocTb B anekTpoaBuratene

SML-3
[emuHepanunsoBaHHasi Boaa
mukonb 60 % no o6bemy HTF

D
H

YOnuHeHHbIN Ban

= OrcyTcTBYeET
F = TpucyTtctByeT
Tempcon
= [lpwucyTcTByeT
X = OrcyTcTBYET

Makc. TemnepaTtypa XnaKocTu

T40

T40 = 40°C
T60 = 60°C
HanpsixeHue
3 x 400/50 460/60 = 3 x380-400-415 B, 50 'y 3 x 440-460-480 B, 60 'y
3 x 690/50 = 3x690B,50TIy

3 x 380-400/60 3 x380-400 B60 'y
3 x 690/60 3x690B,60Ty

3 x 400/50 460/60 SD 18,5 kBT

Cxema nycka

= Tpsamon

SD 3Be3fa-TpeyronbHuK

MowHocTb anekTpoaBurartens

5,5 kBT
7,5 kBT
9,2 kBT
11 kBT
13 kBT
15 kBt
18,5 kBT
22 kBt
26 kBt
30 kBt

I'IpumeanMe: PaCLIJVI(*)pOBKa TUNOBOro 0603Ha4YeHNs He MOXET UCMONb30BaTbCA ANS 3aKa3a, Tak Kak He Bce codeTaHus 0603HayeHuni peannsyembl.
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3. YcnoBua akcnnyartauumm

MepekauynBaemMble XXUOAKOCTU

OnekTtpogsuratenn MS6000 nsrotaBnusatoTcs B ABYX
WCMOMHEHUSIX ON151 UCMONb30BaHUSA B PA3IIMYHbIX
XKUOKOCTSAX.

+ NS rpyHTOBOW BOAbI peKOMEHAYETCS UCNOMb30BaTh
MS6000. N3roToBneH n3 HepxasetoLlen ctanm EN
1.4301.

* PekomeHayeTcsa ucnonb3osate MS6000 RE B
arpeccuBHbIX XUOKOCTAX C HEOOMbLINM
KONMMYEeCTBOM BKITtoMEeHUN. N3roToBneH ns
HepxaBetowen ctann EN1.4539, anactuyHble
netanun ns FKM.

Mpy BO3HUKHOBEHUN COMHEHUI NpoaHanM3npoBaTb

Xuakoctb 1 obpatutbcsa B Grundfos.

OnekTpoasuratenu paspaboTtaHbl ANs MCNOMb30BaHUSA
B obracTax ¢ 4OMYCTMMbIM coaepX)XaHnem abpasnBHbIX
YacTuy B NepekavymBaemMon XMAKocTu He Bonee

200 y/mnH. Ecnn B nepekavmBaemblX XUOKOCTAX
copgepxaTcsa abpasmBHbIe YacTULbl, peKOMeHOyeTCs
Mcnonb3oBaTh ANeKTpoaBuraTens C TOPLEBbIM
ynnotHeHuem SiC/SiC.

ATmocdepHoe faBneHue

Makcumym 60 6ap ~ 6,0 Mla.

He pekomeHayeTcs akcnnyaTupoBaTb
anekTpoaBurartenbs Npu oTpuuatenbHOM AaBreHUN.

Ecnu atoro Henb3s n3bexatb, obpatuteck B Grundfos.

OxnaxpeHue

OxnaxpgeHve anekTpogsuraTens 3aBucuT ot
Temnepartypbl 1 CKOPOCTU NOTOKa NepekavymBaemomn
XnakocTn, obTekalowwen anekTpoasuratTens. BaxHo,
4TO6bI 06ecneyYBannch ykazaHHble 3Ha4YeHus
MaKcMMarnbHON TeMnepaTypbl NepekayBaemMon
XWUAKOCTU N MUHMMAarbHON CKOPOCTUN 0BTeKkaHus
obTekaHus Ana AOCTaTOYHOMO OXnaXAeHus
anektpogsuratens. CmotpuTte Tabnuuy Huxe.

YcTaHoBKa
) CKopocTb
"rarenn roToKd, BepTu-
ratenb ob6Tekalowero Fopu3oHTankLHas
KanbHas
3aneKkTpoaBu-
ratenb
MS6000 A -
(ncnonHeHns T40) 0,15 m/c 40°C 40 °C
MS6000 1 wlc 60 °C o0

(ucnonHeHmne T60)

Pac4yéT ckopocTu NoTokKa

Q x 353

(m/c)
Dcxaz - duaz

YcnoBHble 0603Ha4YeHUA

v = cKOpoCTb NnoToka, obTekatoLiero anekTpoasuratens (m/c)
Q = HOMWHanbHbIA pacxosd (M/4)

353 = KOHCTaHTa

DCKE2 = BHYTPEHHWUI AnameTp CKBaXWHbI (MM)

dﬂBZ = HapyXHbIi AnameTp asuratenst (Mm)

GRUNDFOSsS %%
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TMO02 1322 3601

Puc. 2 [nametp gBuratensi u CKBaXXUHbI

Mpumep

Temnepatypa Bogbl = 40 °C

Q = 40 M3
dge? = 138 mm (6")
Dy’ = 203 mm (8")

PacyéT ckopocTu noToka, obTekatoLLero
anekTpoaBurartens:

v = 0,64 (mic)

PekomMeHaaumn ans onTUManbHOro oxnaxaeHus

[na obecneyeHnst oNnTUMarnbHOro oOXnaxxaeHus
anekTpoasurartend pekoMeHOyeTca ero yctaHasnmBaTtb
Bblle unbTpa CKBaXXMHbI.

B Tex crnyvasx, korga HeBO3MOXHO AOCTUYb YKasaHHOM
CKOPOCTM NoToKa, HEOBXOAUMO YCTaHOBUTL
oxnaxaarLnii KoXyX.

Ecnu cyuwectByeT onacHocTb obpasoBaHMsa ocagka
(Hanpumep, necka) BOKpyr anekTpoasuraTens, Ans
obecneyeHns Haanexalero oxnaxaeHus
anekTpoasurartens HeobxoanmMo YCTaHOBUTb
oxnaxgawoLwuin koxyx. MNpu ncnonb3oBaHnn
OXNaxaarLero KoXxyxa ABuraternb MOXeT ObiTb
pa3mMeLleH Ha punbTpe ckBaxuHbl. CM. pasgen Koxyx
oxnaxoeHus Ha cTp. 38.

MakcumanbHoOe KonmyecTtBo
NycKoB B 4Yac

[OBvratens paspaGoTtaH Ans HenpepbiBHOW paboThkl, a
Takxe 4N 3KcnnyaTauumn B MOBTOPHO-
KpaTKOBPEMEHHOM peXunMe.

YacToTa BKNo4YeHUn
MwuHuManbeHoe konnyecTBo nyckos: PekomeHayeTtca 1
B rog (nMbo Ban NpoBOpaynBaeTCs BPYYHYIO)

MakcumansHoe KonM4ecTBO MyCKOB:

30 B yac

300 B o€eHb.

MpumeyvaHue: MakcumanbHoe KONMYECTBO MyCKOB
NPUMEHNMO TONbKO K ABUratento. MakcumarnbHoe
KONMYECTBO MYCKOB MOXET OblTb OrpaHUyYeHo
KOHCTpYyKLMen Hacoca.
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4. MoHTax

MOHTaX MexaHU4ecKomn 4acTtu

[nsa Hagnexalluero oxnaxaneHusa aBuratenb AOKeH
ObITb MONMHOCTLIO NMOTPYXXEH B XXUAKOCTb BO BPEMSI
paboTbl. OH MOXET HaxoaAUTCS Kak B FOPU3OHTaNbHOM,
TaK U B BEPTUKAITbHOM MOSOXEHUN.

FopuaoHTaanaﬂ yCTaHOBKa

Mpwv ropnsoHTanbHOM yCTaHOBKE TOpeL, Bana He
[OmkeH OblTb HMXE ropuM3oHTanbHOro ypoBHs. Mpu
rOpU30oHTanbHON YCTaHOBKE peKoMeHAyeTcs
NCMonb30oBaTh OXNaXAaloLWMN KOXYX.

Honyctumo

p—— |
[ECiEEE

/ Heponyctumo

Puc.3 TpeboBaHus K MOHTaXHOMY MOMOXEHUIO

=

TMO00 1355 5092

BepTMKaﬂbHaﬂ yCTaHOBKa

Fny6uHa ycTaHOBKU OT YPOBHA BOAbI
He 6onee 600 m.

YcTaHoBKa aneKkTpoABuraTens Ha Hacoc

YcTaHoBUTe ABuraternlb Ha HacocC cregyoLwmnm

obpaszom:

1. Wicnonb3yinTe TpyOHbIE XOMYThI ANS NepemMelleHus
anekTpoABurarens.

2. MNomecTnTe ABUraTenb BEPTUKANbHO Y CKBAXMHbI,
CM. puc. 4.

TMO6 0536 0414

Puc. 4 SJ'IeKTpO,D,BVII'aTeJ'Ib B BEPTUKANIbHOM NOJ10XEeHNN

3. MogHUMMTE HAaCOCHYIO YacTb C MOMOLLbIO TPYOHbIX
XOMYTOB, YCTAHOBIEHHbIX B 60nee wmpokyto Tpyoy,
CM. puc. 5.

TMO06 0544 0414

Puc.5 T[logbém m ycTtaHoBKa Hacoca

4. YCTaHOBWUTE HACOCHYH YacTb HA BEPXHIOK YacTb
ABuraTtens n 3aTsHyTb BUHTbI.

5. YcrtaHoBuTe kabenb n kabenbHyo MydTy.

MpumeyaHune: Y6eamteck B TOM, YTO Basbl

anekTpoABuraTens u Hacoca COOCHbI U NNOTHO

coefivHeHbl MydTon 6e3 NepeKkocos.

I'Iorpy)KeHMe aABurartens

I'Iepep. norpyxeHuem gpuratena pekomeHayetca ana
obecneyeHuns ero 6eCI'IperI$|TCTBEHHOFO npoxoxaeHuna
npoBepunTb oTBEpPCTME C NOMOLLbBIO Kanvl6pa.

OCTOPOXHO OMYCTUTb ABUraTerb B CKBaXWHY, YTOGbI
He noBpeauTb kKabenb ABuraTtens u
BOAOHEMNPOHNL@EMbIV NMOTPYXKHOW Kabenb.
MpumeyaHue: 3anpelyaeTcs onyckaTb Unu
nogHMMaTh ABuraTenbs 3a NUTalLWmMn kabenb.

GRUNDFOS %%
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MoaknioyeHne
aneKkTpoobopynoBaHus

MogkntoveHne 3]'IeKTp0060py,CI,OBaHMFI AOOJ1KXHO
BbIMOJTHATCA B COOTBETCTBMN C MECTHbIMU HOPpMaMU U
npasunammn.

TpeboBaHUA K INEKTPONUTAHUIO

[ns aBuratens TpebyeTcsa cnegylolee KadecTBo

HanpsiKeHUs, B ONOSIHEHME K YKa3aHHOMY Ha

dupMeHHoM Tabnunuke:

* [lonycTMMOe OTKITOHEHME HaMNpPsKeHUs NUTaHNS
anekTpoaBuraTenen OT HOMUHANBHOIO 3HaYeHUS:
+ 6 %/- 10 % (+ 10 %/- 10 % ana gBuratenen
NMOCTOSIHHOTO TOKa)

HanpsixeHvne nmbo namepsieTcs Ha Knemmax

asuratens, nubo paccuuTbiBaeTcs. Cnegyet

YUMTbIBaTb KakK OTKIOHEHUS HanpsXXeHus B CaMoOM

WCTOYHMKE NUTAHUS, TaK U NOTEPU MO ANuHe kabens.

HanpsikeHne nutatowen cetn OMmMKHO ObiTb
CUMMETPUYHBIM T.€. pasHuLa HanpshKeHUn mexay
oTAenbHbIMU ha3amMu JofmkHa OblTb oguHakosow. Mpu
paboTe gBuratens gomkHa obecneymBaTbca
CYMMETpPMS TOKa, T.e. paBHOMepHas Harpyska Ha Bce
Tpu dasbl.

[OucbanaHc Toka 1 HanpsbkeHus mexay dasamu He
OOIMKEH MpeBbilaTh crieayloLlnx npeaenos:

* MakcuMMmanbHbI gucbanaHc HanpsxeHus: 2 %
* MakcumanbHbI gucbanaHc Toka: 5 %.

HanpaBneHMe BpaweHunn

Mpwv nogknioyeHUn anekTpoaBuraTens K cetu
anekTponuTaHnsi HeobxoaANMo NPoBepUTb
HanpasneHne BpalleHus:

1. 3anyctuTe anekTpoaBuratens Ha KOPOTKOE BPEMSI.
HanpaBneHue BpalleHns onpegensercs no
HanpasneHuWio BpalleHnsa Bana anekTpoasuraTens.

2. OueHuTe NpaBUMbHOCTb HanpaBneHns BpaLleHus.

3. Ecnu HanpaeneHue BpalleHnsa HeBepHoe,
noMeHsinTe MecTamu ABa hasHbIX coeanHEeHs.

Ecnu gBuratenb ocHalleH Norpy>KHblM HAaCOCOM

Grundfos SP unu SPA, To npaBunbHoe HanpasneHne

BpaLLeHNs NPOTUB YaCOBOW CTPENKN, ecnn CMOTPeTb

Ha Topel Bana.

MpumeyvaHue: Ecnu geuratens 3anyuweH 6e3 Hacoca,

Heo6XxoAMMO 3akpbITh TOpel Bana.

GRUNDFOSsS %%
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PaboTta c npeobpa3oBartenem 4acToThbl

[Buratenb MOXeT OblTb NOAKITOYEH K
npeo6pa3OBaTemo 4acTOoThbl.

[IBvratens gormkeH GbiTb 3alWULLEH OT Neperpysku
nyTeM orpaHuyeHuns Toka B npeobpasoBarerne 4acToThbl
HOMUHAanbHbLIM 3HAYeHNeM, NMB0o MakcuMarbHbIM
3HaYeHnemM.

Mpumeyanue: Ecnn gsuratens paboTtaet yepes
npeobpa3oBaTterib YacTOTbl, 3TO MOXET CTaTb
NPUYMHON BbIXo4a U3 CTPOS AaTyuMka TeMmnepartypbl
(Tempcon), 4To NpuBEAET K HEBO3MOXHOCTU
KOHTpONnupoBaTb TeMnepartypy ABuraTens yepes
BCTPOEHHbIV AaTyYuMK TemnepaTtypbl Tempcon u 6rnok
3awmTbl apuratena MP 204.

MpenoxpaHuTenb HeNb3s 3aMeHuUTb!

MpumeyvaHue: [1na KOHTpons TeMnepaTypbl B
anekTpoasuratenax Grundfos pekomeHayet
yctaHoBuTb Aaatumk Pt100 unu Pt1000 c pene PR
5714.

Henb3s npeBblwaTb HOMUHaNbLHY 4acToTY.
HOonyctnmble gnanasoHsbl YactoT: 30-50 My n 30-60 Iy,

CHWXeHMe 4acToTbl MPUBOAWT K HAarpeBy ABUratens,
Aaxke Npu yMeHbLUEeHUN Harpy3ku. NpuynHa B TOM, 4YTO
CHWXeHue notpebnsiemon MowHoOCTH ByaeT HEBENUKO,
TOrfa Kak OCHOBHas 4acTb NOTPebnsaemMon MOLLHOCTH
naeT B NOrpy>KHOM ABUraTene Ha NnpeoaorneHue
cTtatmnyeckoro Hanopa. Kpome Toro, notok nocrne
asuratens 6yaeT CHUXEH, T.e. yXyaLwuTcs
oxnaxpgeHue. NoaToMy BaXkHO He ycTaHaBnuBar 6onee
HU3KYIO YacToTy (a TeM camMmblM CKOPOCTb 1 nogadvy
Hacoca), pacxoa OOMmKeH 6bITb AOCTATOUYHbIM ANg
nepekavyMBaemomn Xunakoctn. MmHumManbHo
ponyctumbli pacxog coctasnset 0,15 m/c. [Buratens
HeobxoaMMo HeMeANEHHO OTKMYUTb, eCn Hacoc
npekpaTuT nogavy BOAbl.

Bpems nuHenHoro HapacTtaHua: Makcumym 3
CeKyHAbl ANns nycka n ocTaHoBa.

Mpeobpa3oBaTtens YacToTbl B 3aBUCMMOCTH OT €ro
Tvna SBMseTCca NPUYNHON NOBBILEHHOTO WyMa npu
pabote anekTpogsuratens. Kpome Toro,
npeobpasoBarternb YacToTbl NoagBepraeT
anekTpoaBuraTernb Bpe4OHOCHOMY BO3AEACTBUIO
NMUKOBbIX 3HAYEHUI HaNpPsKeHUs. ATO MOXHO
KOMMEeHCUpOoBaTb NyTEM YCTAaHOBKM MEXAY
npeobpasoBaTenemM 4acToThbl U aneKkTpoaBuraTenem
¢unbTpa dU/dt nunu cnHycomnaanbHoro puneTpa.

[nsa nony4yeHns 6onee nogpobHON MHGOpPMaUnn
cBsbKUTECH C KoMnaHuen Grundfos.
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YcTtpouncTBo nnaBHoro nycka (YIn)

Grundfos pekomeHAyeT MCMNoNb30BaTh TOMBKO Te
yCTPOMCTBA NMNaBHOIO Mycka, KoTopble pPerynupyoT
HanpskeHne Ha Bcex TPéx dasax 1 OCHaLLeHbl
BCTPOEHHOWN 06XOAHON NIMHWEN NN C BO3MOXHOCTbIO
noakntodeHus obxogHoro KoHTakTopa (6annac).
YnpaBneHve BbIXOAHbIM HanpsiKeHUeMm:

* Bpems nuHenHoro HapacTaHus (40 HOMWHaNbHOTO
Hanps>XeHUs, ykazaHHOro Ha hUPMeEHHOMN
Tabnuyke): 3 cekyHabl.

* Bpems cHuxeHns: 3 cekyHabl.

Mpwn cobnogeHnn ykaszaHHOro BpEMeHU HapacTaHms v

crnaga MOXHo usbexaTb U3NULLHEro Harpesa

asurarens.

YIMMN ¢ 06X0AHbLIM KOHTAaKTOPOM

Mpu ncnonb3osarum YMI ¢ 6arinacHon NuHWel ero
CUNOBbIE KoY paboTaloT TONbKO B Nepuofbl
HapacTaHusa (pa3roHa anekTpoaBuraTens) unm
yMeHbLUeHMs (OCTaHOBa aneKkTpoaBuraTens)
HanpskeHns. TeM cambiM CHUXaeTCs Harpy3ka Ha
BbIxogHon kackag Yl n ymeHblwaeTcs notpebneHue
3Hepruu.

He ponyckaetca ucnonb3dosaHue YII npu pabote
anekTpoaBuUraTensi B pexnme reHeparopa.

(B)

Akcnnyatauus

OctaHoB

TMOO 5689 1395

3c \ 3 - Bpewms [c]

Puc. 6 Pa6ota Y

CTapToBOe 3HauYeHne HanpsXeHus (4encTByloLLero)
[OMKHO ObITb He MeHee 55 % OT HoOMUHAanbHOro,
yKasaHHoOro Ha choupmeHHoM Tabnuuke.

Ecnu TpebyeTcsi BbICOKMIA HavanbHbIA MYCKOBOW
MOMEHT U UCTOYHUK MUTAHWUSI HE ONTUMAaIbHbIN,
MyCKOBOE HanpsikeHue JOIMKHO ObiThb BbILLE.

Bonee nogpobHyto nHdopmaumo Bel MoxeTe
nonyynTb B komnaHun Grundfos.

GRUNDFOS %%
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5. KoHCcTpyKuUuma

Cneuundukauma matepuanos

MS6000
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EN 1.4301* - -
27 3awmTa oT necka NBR
27a [pocTaBka Ans 3awmMTbl OT Necka HepxaBetowas ctanb 316* - -
25a YanuHeHue Bana Hepxagetowas ctanb 304 H* - -
22 BuHT HepxaBetowas ctanb 316* - -
21 LWai6a EN 1.4162* - -
32  Kopnyc TopueBoro ynnoTHeHus EN 1.4308 EN 1.4308 EN 1.4517
24  YnnotHUTenbHoOe KonbLO NBR NBR FKM
EN 1.4301
32a M - -
a aHXeTHoe yNnoTHEHUe ERM
27 Sawmra or necka EN 1.4301 EN 1.4301 EN 1.4539
. NBR NBR FKM
22 BuHT A4 A4 EN 1.4539
. A4 A4 EN 1.4539
22a BWHT 1 wanba PAGE PAGE PAGE
50  BuHT A4 A4 EN 1.4539
33  YnnotHeHue Bana, HENOABMXHOE Kepamuka SIC SIC
Mpacout SIC SIC
34 Vi
NNoTHEeHWE Bana, NOABWXHOE NBR NBR FRM
28  LlWanba EN 1.4301 EN 1.4301 EN 1.4301
1a  Knanam EN 1.4435 EN 1.4435 -
NBR NBR -
Onopa nogwwunHmka EN 1.4308 EN 1.4308 EN 1.4308
HenonsuxHas o o
5 MoawmnHuk MK BTynKa™ YronbHbIV rpacdut YronbHbIV rpacdut -
HeI'IO,ElE*I/I:KHaﬂ Sic : sic
BTYymnKa
2a YnopHoe KonbLo PEEK+PTFE20 PEEK+PTFE20 PEEK+PTFE20
YanuHeHue Bana EN 1.4460 EN 1.4460 EN 1.4462
Brynka o EN 1.4057 EN 1.4057 EN 1.4057
2 Ban c potopom noawwunHuka
Brynka . .
ok WC 74 % Cr 20 % Ni 6 % - WC.74 % Cr 20 % Ni 6 %
noALwnnHMKa
1 HapysHas 0Bonouka crar EN 1.4301 EN 1.4301 EN 1.4539
apyxwas obonouka craropa EN 1.4408 EN 1.4408 EN 1.4584
Onopa nogwuvnHuka EN 1.0335 EN 1.0335 EN 1.0335
HenoasuxHas o .
4 Moawnnkmk 3K Brynka*™ YronbHbIV rpacdut YronbHbi rpadout -
Her‘IO,ElE’IfI:KHaﬂ SiC - SiC
BTynka
7a  TpwxumHow dnaHew, EN 1.0976 EN 1.0976 EN 1.0976
41 BuHT Cranb Cranb Cranb
42 OrpaHnunTenb AnNsA NoALWUNHUKA EN 1.0330.3 EN 1.0330 EN 1.0330.3
N N EN 1.0715 EN 1.0715 GJS/EN1.0715
6 Bpawatowmiics ynopHblii NOALIMMAHKK
Kepamuka Kepamuka Kepamuka
3 HeMOABKHbI YHODHBIA NOALINTHIK EN 1.0715 EN 1.0715 GJS/EN1.0715
A ynop A pacput Mpadut Mpadmnt
45  Bnok perynupoBku Bana EN 1.7139 EN 1.7139 GJS/EN 1.7139
49  CronopHoe KonbLo EN 1.4301 EN 1.4301 EN 1.4301
7 MpwxumHoi dnaHe, EN 1.0976 EN 1.0976 EN 1.0976
48 BunT v Wwaiba A2 = EN 1.4301 A2 = EN 1.4301 EN 1.4539
PA66 PA66 PA66
46 BuHT Cranb Cranb Cranb
12 MewmbpaHa NBR NBR FKM
13 HwxHAS Kpblwka EN 1.4301 EN 1.4301 EN 1.4539
220 [MMnockwuin kabenb EPR TML-B EPR TML-B EPR TML-B

* [Buratenu ¢ yAnMHEHHbIM Banom

** [Buratenb ¢ MATKUMW NOALINMHUKaMKU (HepXKaBetoLasi cTanb/yronbHblil rpadgumT)

*** [BUratenb C XXECTKUM pafuanbHbiM noawunnHukom (kapbug sonsgpama/SiC)

GRUNDFOSsS %%
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Fa6aputHbIN YepTexxk MS6000

Y10 ¥S50 90WL

Puc. 7 TlabapuTHbii YepTex asuratensa MS6000

1"

GRUNDFOS %%
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FaGaputHbIn YepTexx MS6000F (c yanMHEeHHbIM Banom)

KoHcTpyKkuus

¥1¥0 G550 90WL

Puc. 8 T[abapuTHbii yepTex asuratens MS6000F

GRUNDFOSsS %%
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OnucaHne KOHCTPYKLUN

,ElamraTenb SABNSETCSA 2-NOMOCHbLIM ACUHXPOHHbIM
KOPOTKO3aMKHYTbIM NOrpy>XHbIM:

* Knacc 3awuTbl: IP68 cornacHo IEC 60034-5

PaguanbHbIV noaWNNHUK

Ha Bany Bpawawuwmnecada getann pagmanbHoOro
noAalwunnHuKa pasmMellaroTcd CcBepxy n CHuU3y.
PaguvanbHble NoAaLWwmMnHMKK AOCTYNMHbI B MATKOM U

XXEeCTKOM UCMOJTHEHUAX.

« Knacc nsonauuun: F cornacHo IEC 60034-1
Bce BHeLIHME KOMMNOHEHTbI BbIMOMHEHbI U3
Hep>kaBelLLen cTanu, crnegoBaTensHo obnagatoT
OAMHAaKOBOW YCTONYMBOCTLIO K KOPPO3UMN.

KabenbHoe coeanHeHune

OnekTpoaBuratenb NOAKIYAETCA K MOrPY>KHOMY

kabento, NpurogHoOMy Anst UCNONb30BaHMWIO C MUTLEBOM .
BOOMW.

Kabenb gBuratens Henb3st yCTaHOBUTL/CHATL ecnu

Hacoc cobpaH ¢ gsuratenem.

OnekTpoasuratenu Ans nycka no cxeme "3sesga-

TpeyronbHUK" ocHallalTcsa ABYMsi kabenamu,

pacnonoXeHHbIMK nog yrnom 90 °.

» [suratenu c mapkuposkon CE ocHawatoTcs
NIocknm kabenem B CUHEN ONeTke ceYeHnem
6 Mm2 unn 10 Mm2

» [suratenu c mapkupokon cCSAus ocHalatoTcs
YeTbipbMsi OAHOXUNbHBIMK Kabenamu XLPE AWG8

NMopkntoyeHune MK aBurartens

[Beuratenb umeet ctaHgapTHbIM 1K B COOTBETCTBUM CO
ctaHgaptom NEMA MG1-18.413 ¢ 4 BuHtamm 1/2-20
UNF onga yctaHOBKM Hacoca.

Ban

Topeu Bana u3 Hep>xaBelLLen cTanm co Wwnuuamm
cootBetcTByeT ANSI B92.1, 1970, knacc 5. [isuratenb
umeet moaynb ¢ 15 3ybbamu. Yron 3auennexms 30 °.

TopueBoe ynnoTHeHMe Bana

[Buratenb ocHallaeTcsl cTaHA4aPTHbIM TOPLIEBLIM
YyNNOTHEHUEM Bana C KepaMU4Yecko Nnapomn TpeHus
ans xopotuen pabotbl no "cyxomy" xoay. No 3anpocy
[OCTYNHO ucnonHeHne ¢ napon TpeHus SiC/SiC ana
abpasnBHbLIX YCNOBUMNA.

TopueBoe ynnoTHeHne Bana AOCTYMHO B TpPex

NCNOMNHEHMAX ANS pa3nu4yHbIX obnacTen:

* Kepamuka u yrofnbHbIN rpauT ¢ anacTuYHbIMmM
petanamm n3 NBR (cTtaHgapTHO Ana nutbeBon
BOAbI).

+ Kapbug kpemHuns n kapbua KpemHus ¢
anactnyHbiMu getanamu n3 NBR (gonyctumo ans
NUTbLEBOW BOAbI).

» Kapbug kpemHuUsi n kapbug KpemMHUs ¢
anacTudHbiMu getanamu 3 FKM (npymeHumo ans
BbICOKMX TemnepaTtyp 1 XuaKkocten ¢
yrnesogopoaamm).

Msrkuin pagnanbHbI NOAWMWNHUK (CTaHZapT)
Bpalyatowascs BTynka nogLUnnHuKa BbINonHeHa us
Hepxasetowen ctanm (EN 1.4057) n
3achmkcupoBaHa Ha Bany nocagkon ¢ HataroMm. OHa
BpallaeTcs B HEMOABWXXHOW BTYIIKe, BbINOSHEHHOW
M3 yronbHoOro rpagura, 3adoMKkCMpoBaHHOW B onope
NnoALUMNHMKa NOCaAKON C HaTAroM.

YKecTkuin pagmanbHbin nogwmnHuk (W)

MoaBwkHasa BTyMNKa NoAWMMNHKKA, BbINONIHEHHAsA U3
Kkapbuaa Bonbpama, KOTOpbIN TakkKe HaHECEH U Ha
Ban. OHa BpallaeTcs B HENOABWXHOM BTYIIKE,
BbINONHEHHON 13 Kapbuaa KpeMHus,
3achukcmpoBaHHOM B onope NoALnnHMKa nocagkomn
C HaTArom (pekomeHayeTcs AN Ucnonb3oBaHUs B
ropuU3oHTaNbHOM MOJIOXEHUW A5 NOBbILLEHMWS
AaBreHuns).

Onopa nogwunHuka
(MK) EN 1.4308

Btynka nopwmnHmka

Onopa noawwmnHuka (3K)
EN 1.0335

TMO05 9626 4213

Puc.9 HwxHUM 1 BepxHun pagmanbHblii NOALWMMHUK

YnopHoe Konbuo

yI'IOpHOG KOnbLUO He AonyCKaeT noBpexaeHud npu
BbITanknBaHum. 310 YNOPHOE KOJ1bLOo OorpaHn4ynBaeT

BEpxHee oceBoe nepemMelleHne Bana gsuratens. Mpu
0CEBOM CMeLLEeHMN BBEPX YNOPHOe KornbLo
OCTaHaBnMBaeT OMopy BepxHero pagnanbHoro
noglmnHuka. Cm. puc. 9.

GRUNDFOS %%
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Potop

KopoTko3aMKHYTbIA MefHbIV pOTOP YCTAHOBIEH Ha
Basny Nocagkowm ¢ HaTsiroM. BepxHee KonbLIO KOPOTKOro
3aMblKaHNA OCHaLeHOo HebonbLMM pabodunm Konecom,
obecneymBaloLLUM BHYTPEHHIO LUPKYMSLNIO
XUOKOCTU B KaMepe poTopa Afs OXNaXaeHus!.

CraTop

CraTtop repmMeTU4YHO BCTPOEH B 0GOMOYKY 13
HepxaBetowlel cTanu. OGMOTKM cTaTopa NOKpPbIThI
nonnMepHbIM KOMMNO3UToM. To obGecneynsaer
BbICOKYI0 MEXaHWYECKy0 CTabUbHOCTb, ONTUManbHoe
oXfaXaeHWe 1 yCTpaHseT PUCK KOPOTKOIO 3aMblKaHWs!
B 06MOTKax 13-3a BOAHOIO KOHAeHcara.

YNopHbIAN NOALWMUNHUK

YnopHbIi nogwmnHuk Mutyena nMmeeT NpocTyio, HO
3(pDeKTUBHYIO KOHCTPYKLUMIO. OH MOMHOCTLIO
cooTBeTcTBYeT TpeboBaHusam ctaHgaptos NEMA.

YNOpHbIV NOALLMMHUK COCTOUT U3:

» Kepamuyeckon BpaljaroLlencs getanum c
OTMNONMPOBAHHON NMOBEPXHOCTbIO CKOMbXEHWS.

* HenogswxHoW aetanu ¢ 6 nogBMXHbIMU
b6awmakamu u3 yrnepoga. OHu nepemMeLlaTcs Tak,
4yTOObI NOrNoLWaTe BCe JOMNYCKU, TEM CaMbIM
obecneumnBas onTManbHOe BOCNPUATUE OCEBOM
Harpysku NpyM MMHUManNbHOM TPEHUN.

lMockomnbKy yNopHbI NOALWUMNHWK caenaH ans
[BYCTOPOHHETO BpalleHus, ABUratenb MOXeT
BpaLLlaTbCs Kak Mo YacoBOW, Tak 1 NPOTMB YacOBOMN
CTPENKN.

[ocTynHo Tpu pasmepa ynopHOro nogwnnHuka B
3aBMCUMOCTU OT Harpy3ku Ha Hacoc 1 Temneparypsbl
nepekavymMBaemom Xunakoctu. MNogwmnHnkm
npegHasHayeHbl Ansg oceBoW Harpysku go 7,5, 27 u
40 kH. Cm. puc. 10.

TMO05 9625 4213

Puc. 10 YnopHble NoALWNAHKKN

MowHocTb
Tun anekTpoaBurartens Pasmep ynoproro
anekTpo- [KBT] noAlWMNHKKA
aBuvratens
MuH. Makc. [kH]
5,5 7,5 7.5
T40
9,2 30 27
5,5 7,5 27
T60 = ' 2

MpumeyaHue: B gBuratens Mmoxet 6bITb yCTAaHOBNEH
YNOPHbIVA NOALWMNHUK GonbLlero pasmepa, Kak ykasaHo
B Tabnuue Bbiwe. Ho HEBO3MOXHO yCTaHOBUTL
YNOPHbIA NOALIMMHUK MEHbLUEro pa3mepa, YeM
yKasaHo.

GRUNDFOSsS %%
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Mem6paHa

Mexay cTaTopoM v TOpLEBLIM 3KPAHOM yCTaHOBMEHaA
anactTuyHas MeMbpaHa, KoTopasi KOMNeHCcUpyeT
n3MeHeHne oGbema npu NOBbILLEHUUN TEMNEPATYPbI U3-
3a paboThbl B MOBTOPHO-KPATKOBPEMEHHOM PEXUME.

Xupkoctb B neKkTpoaBuraTtene

[nsa anekTpoaBuratenen NCNOMb3yeTcs XUAKOCTb
SML-3, cogepxalias MOHOMPONUNEHINUKONb U
He3zamep3atowasn go -20 °C.

XKungkocTb cogepXnT NPOTUBOKOPPO3NIHBIE U
CMa3blBaloLLme Npucagku.

B HekoTOpbIX cnyyasx He A4OMNYyCcKaeTcst MCNOMb30BaTh
CMeCb MOHOMPONUIEHININKONSA U BOAbI. B Takom
cnyyae gBuraTernib MOXeT ObITb 3aNOMHEH YNCTOMN
BOOOMPOBOAHOM BOAOWN.

B Tabnuue Hnxe npvBeaeHbl TemnepaTypbl
3amep3aHusa B 3aBUCMMOCTUN OT 06bEMHOro
cofepXaHus B XUAKOCTM MOHOMNPOMNUMEHITIMKONS.

Ob1emnoe copepxanme (%) Temnepartypa 3amep3aHus

MOHONPONUNEHTNIMKONSA B XXMAKOCTHU [°cl
ANA aneKkTpoaBUraTens
31,6 -15
37,3 -20
42,0 -25
46,0 -30
49,3 -35
52,2 -40
54,7 -45
57,0 -50
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OxnaxpeHue anekTpoaBuraTens

[Buratenb CBEpXy U CHU3Y OCHaLLEH KaMmepamu
oxnaxaeHuns. AddekTMBHas cMCTEMA BHYTPEHHEN
uMpKynaumm obecneynBaeT nepegady Tenna ot potopa
1 NOJLUMMHUKOB Yepe3 XXUAKOCTb Ha HapYXHYH
NoBEPXHOCTb ABUraTens.

Tenno, reHepupyemMmoe B ABurartene, pacceMBaeTcs B
OKpY>KaloLLen NepekadnBaeMon XnaKkocTn ¢ HapyXHOM
NoBEpPXHOCTU ABUraTens.

ﬂo:aTomy Ha CpOK CJ'Iy)K6bI asuratensa CUrnbHoO BnndaeT

TeMneparypa nepekayMBaemMom XUAKOCTN U CKOPOCTb
NOTOKa nocne aAsurartens. TpEGOBaHI/IH K oxXnaxgeHuro
npueeaeHbl B pasaene 3. Ycnoesus 3Kcnyamayuu.

* >
* >
«* >
* >
a J N w N;ﬁ
oyt
* | >
* >
«* >
* >
|
Puc. 11 Lupkynauns xxuakoctu B ABuratene

GRUNDFOS
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6. TexHNn4YeckKkme gaHHbIEe
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Puc. 12 MabaputHbin Yeptexxk MS6000
Mownocte L [mm] OTrpy304HbIit 06BHLEM
anekTpoaBuratens, P, Macca [kr] 3
[kBT] T40 T60 [m”]
5,5 547 607 34,0 0,040
7,5 577 637 37,0 0,040
9,2 607 667 43,0 0,043
1 637 702 46,0 0,043
13 667 757 49,0 0,046
15 702 817 53,0 0,046
18,5 757 877 57,5 0,052
22 817 947 64,5 0,052
26 877 - 70,5 0,058
30 947 - 78,0 0,058
MS6000 c yanuHeHHbIM Banom
<
S
1/2-20 UNF o
Spline 15x16/32 ANSI B92. e
©
L=
( <)
o \
[«
[s) - - - - - -
- 2 GRUNDFOsS Y — j@
=S
<
1 3
222.35 o
8
L 72.83:0.19
s
=

Puc. 13 MabaputHbiit YepTtexxk MS6000 ¢ yanMHEHHbIM Banom

MowHocTb L [mm] o o .
anekTpoaswuratens, P, Macca [kr] Trpy:soqugm o6ném
[nc] T40 T60 7]
7,5 597 657 36,5 0,043
10 627 687 39,5 0,043
12,5 657 717 45,5 0,046
15 687 752 48,5 0,046
17,5 717 807 51,5 0,052
20 752 867 55,5 0,052
25 807 927 60,0 0,052
30 867 997 67,0 0,058
35 927 - 73,0 0,058
40 997 - 80,5 0,063
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MS6000

Kabenu anekTtpoaBurartens

[ina geuratenen 4OCTYNHO Tpu Tuna kabenen B
3aBMCMMOCTU OT pasmepa M MapKUpPOBKK.

Tun kabens HanmeHoBaHue
4 G 6 Mm2 (c 3awuTHOM 0BoNoYKOM) 6
4 G 10 MM2 (c 3aWnTHOI 060MOYKON) 10

4 x 1 G 8 AWG ogHoxunbHbin XLPE

50 My 3 x220-230 B - 3 x 340-380 B - 3 x 380-400-415B
;’:ﬁ';zﬂb 60 My . 3 x 208-220-230 B . 3 x 380-400 B .
Ceptudmkar CE CE CE CE CE

KBT Mpsmoit Tpgsrecfﬁ:;m Mpsmoit szsrec?ﬁ:r-im Mpsmoi Tpgifosjl:l-l:l;mx Mpamoi Tpgireoall'?:r;m Mpsmor Tpgsre;ﬁfr;m

55 6 6 6 6 6 - 6 6 6 6

7,5 6 6 6 6 6 - 6 6 6 6

9,2 6 6 10 6 6 - 6 6 6 6

11 10 6 10 6 6 - 6 6 6 6

13 10 6 10 6 6 - 6 6 6 6

15 10 6 10 6 6 - 6 6 6 6

18,5 10 6 10 10 10 - 10 6 6 6

22 10 10 10 10 10 - 10 6 10 6

26 - 10 - 10 10 - 10 6 10 6

30 - 10 - 10 10 - 10 6 10 6

50 Ny 3x400B - 3 x 380-400-415 B
;’:ﬁ';‘;b 60 'y - 3 x 208-220-230 B -
Ceptudmar CE cCSAus cCSAus

kBT Mpsimon 3Be3aa-TpeyronbHuK Mpsamow 3Be3ga-TpeyronbHuK Mpsmon 3Be3fa-TpeyronbHuK

55 6 - - -

9,2 6 - - - - -
IEED - 6 - - - -

15 6 - -
185 - 5 - -
2 - 5 - -
—— - - - - - -
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9I9HHeT aMMJO9hUHXD |

MS6000

Homepa npoayktToB aonsa kabenen aoBurarenen
Mnockui kabenb
(ana oBurartenewn c MapKMpOBKOVj CE, He OTAenbHbIE XUNbI
AonycTUMO ANA ABUraTeneu ¢
Tun Lnuna [M] mapkupogkoi cCSAus)
anekTpoaBuratens
Pe3sunna EPDR Pe3uHa XLPE
4G 6 mm? 4G 10 mm? 4x1G8AWG 3x1x 8AWG

3 - - 96164227 -

5 96164209 96164214 96164228 -

8 96164210 - - -

10 96164211 96164215 - -

20 96164212 96164216 - -

MS6000 30 96164213 96164217 - -

31 - - 96164229 -

50 - 96164218 - -

65 - 96164219 - -

67 - - 96164230 -

100 - 96164220 - -

3 - - 96164221 -

MS6000 ¢ yanuHeHHbIM 5 - - 96164222 -

Barom 31 - - 96164223 -

67 - - 96164224 -
MS6000 ans 5 - - - 96164225
MOBbILLEHNSA AABMNEHUS 8 - - - 96164226

3 - - 96300135 -

5 96300112 96300123 96300136 -

10 96300113 96300124 - -

15 96300114 96300125 - -

20 96300115 96300126 - -

25 96300116 96300127 - -

MS6000R 30 96300117 96300128 96300137 -

40 96300118 96300129 - -

50 - 96300130 - -

60 96300119 - 96300138 -

70 - 96300131 - -

90 96300120 - - -

100 96300121 96300132 - -
MS6000R gns 5 - - - 96300133
NOBbILLEHNSA AABMNEHUS 8 - N - 06300134

Mpumeuanue: Mpu nogbope kabens ABuratens Heo6XoAMMO yYUTbIBaTb, YTO OH GyaeT norpyxéH B Boay. Bonee
ANUHHbIE kabenu 1 kabenbHble COeaVHEHNs ANs yANMHeHWs NpuBeaeHsl B pasaene 8. SnekmpoobopydosaHue.

18 GRUNDFOS %



MS6000

7. laHHbIe aneKTpoobopyaoOBaHUA

O630p
Kop HanpsxeHus HanpsixeHue nutaHus Cxema nycka CepBuc-daktop CepTudukarbl MpumeyaHue

08 3 x 340-380 B, 50 'y, Mpsimon - CE Huskoe HanpsixeHne
09 3 x 200-220 B, 60 N'y* Mpsmon 1,00 CE AnoHusa
10 3 x 220-230 B, 50 Ny* Mpsimont - CE
19 3 x 380-400-415 B, 50 'y, Mpsimon - CE
35 3 x 380-400-415 B, 50 Iy, Mpsmon - cCSAus
60 3 x 220-230 B, 50 N'y* 3Be3fa-TpeyronbHuK - CE
69 3 x 380-400-415B, 50 'y, 3Be3ga-TpeyronbHUK - CE
91 3x690B, 50y Mpsmon - CE
28 3 x 208-220-230 B, 60 Ny* Mpsimont 1,15 CE
30 3 x 208-220-230 B, 60 Ny* Mpsimont 1,15 cCSAus
33 3 x 380-400 B, 60 'y Mpsimoi 1,15 CE
80 3 x 208-220-230 B, 60 Ny* 3Be3fa-TpeyronbHuK 1,15 CE
83 3 x 380-400 B, 60 I'y, 3Be3ga-TpeyronbHuK 1,15 CE
90 3x690B, 60Ny Mpsimoi 1,15 CE

*  Tonbko ANs UCMONb30BaHWUA ¢ 0AHOMAa3HbIM YacTOTHbIM NpeobpasoBaTtenem

Kop HanpsixeHusa 10, 60

3 x 220 B, 50 l'u, T40

MouwHocTb HOMMHanNbLHbLIN TOK

KNA asurarens n [%]

Cos ¢

n

HoMuHanbHbIN MOMEHT

[kBT] I [A] 100% 75% 50% 100% 75% 50 % [MaH"] [Hw] LRC DAL LRTL#] BT DAl
55 24,4 80,3 79,9 764 0,78 0,70 057 2880 18,2 510 170 280
7.5 31,0 81,0 816 793 082 0,77 065 2870 25,0 500 160 250
9,2 38,5 811 814 788 081 0,74 061 2880 30,5 530 180 270
11 46,0 82,2 82,4 80,0 0,80 0,73 060 2880 36,5 530 180 290
13 52,5 82,3 832 815 083 0,78 067 2870 435 530 160 270
15 59,5 82,6 836 822 084 0,79 068 2860 50,0 520 150 260
18,5 74,0 832 84,0 824 0,83 0,78 066 2870 61,5 540 160 270
22 86,5 83,4 844 830 084 0,79 068 2870 73,0 540 160 260
26 100 83,4 846 834 085 081 0,70 2870 86,5 530 160 260
30 116 830 850 838 0,85 081 0,71 2870 100,0 520 160 270
3x230B, 50Ty, T40

MowHocTs HomuHanbHeii Tox KA ABuratens n [%] Cos @ n HOMMHaNBHLIA MOMEHT o o o
a LRC [%] LRT [%] BT [%]

[kBT] lin [A] 100% 75% 50% 100% 75% 50 % [MMH™] [Hw]
55 248 80,0 78,8 744 0,73 064 051 2900 18,2 530 180 310
75 31,0 81,2 811 780 0,79 0,71 058 2880 25,0 530 180 280
9,2 39,0 811 806 77,1 0,77 068 055 2890 30,5 550 200 300
1 46,5 82,2 81,7 783 0,76 067 054 2890 36,5 560 200 320
13 52,0 82,6 827 80,2 0,80 0,72 059 2880 435 560 180 300
15 59,0 830 833 810 081 074 061 2880 50,0 560 170 290
18,5 73,5 835 835 810 080 0,71 058 2890 61,5 570 180 300
22 85,5 83,8 840 818 081 0,73 060 2890 73,0 570 180 300
26 99,5 839 842 823 082 0,76 063 2880 86,5 560 180 290
30 114 84,3 846 827 082 0,6 064 2880 100,0 560 180 300
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suHegoXAdogoodidale aiqHHe

MS6000

Kop HanpsixxeHus 08

3 x 340 B, 50 I'u, T40, aoBUraTenu ¢ NOHUXEHHbLIM HanpsHKeHneMm

MowHocTe HoMMuHanbHbIN TOK Knp asurarens n [%] Cos ¢ n HoMuHanbHbIN MOMEHT o o o
A LRC [%] LRT [%] BT [%]

[xBT] l [A] 100% 75% 50% 100% 75% 50 % [MUH] [Hwm]
55 15,0 80,2 80,9 786 0,82 0,77 0,66 2860 18,4 470 140 240
7,5 20,0 789 813 804 084 082 073 2840 25,5 430 130 210
9,2 24,4 789 815 809 085 082 075 2830 31,0 440 140 210
1 29,0 79,7 823 819 085 082 0,73 2830 37,0 430 130 220
13 33,5 81,0 832 825 085 082 073 2840 43,5 470 140 240
15 38,5 80,7 832 830 085 083 0,76 2830 50,5 450 130 220
18,5 47,0 81,8 839 834 086 082 074 2850 62,0 480 140 230
22 55,5 82,2 846 844 086 0,84 0,77 2840 74,0 470 140 220
26 66,5 80,2 83,7 845 0,87 0,86 0,81 2820 88,0 410 120 200
30 74,5 819 846 848 0,88 0,86 080 2840 100 430 130 220

3 x 380 B, 50 I'u, T40, aoBUraTenu ¢ NOHNXXEHHbLIM HanpsHKeHneMm

KNA asurarens n [%] Cos ¢

MowHocTe HOMMHanNbHBLIN TOK n HoMUHanbHbIK MOMEHT
[xBT] lin [A] 100% 75% 50% 100% 75% 50 % [MaH] [Hwm] LRC[%] LRT DA BT %]
5,5 15,2 80,3 79,0 745 0,72 0,63 0,50 2900 18,4 530 190 310
7,5 18,6 81,1 81,0 779 0,79 0,72 0,59 2880 25,5 530 180 270
9,2 22,6 81,3 814 785 0,80 0,72 0,59 2880 31,0 540 180 280
1" 27,0 82,1 82,2 79,7 0,80 0,72 0,59 2880 37,0 540 180 290
13 32,0 82,6 82,6 798 0,79 0,70 0,57 2880 43,5 570 190 320
15 36,0 82,9 83,2 80,8 0,81 0,73 0,61 2880 50,5 560 170 290
18,5 45,0 83,3 83,4 80,8 0,79 0,71 0,57 2890 62,0 570 180 300
22 51,5 842 845 824 081 074 061 2880 74.0 570 180 300
26 58,5 83,7 847 833 085 080 069 2870 88,0 530 60 260
30 68.0 842 847 829 083 077 065 2880 700 550 780 290
Kop HanpsxeHua 19, 69, 35
3 x380B, 50 'y, T40
MowHocTs HomuHanbHbii Tox KW ABuratens n [%] Cos ¢ n HOMUHANBHLIA MOMEHT o o o
4 LRC [%] LRT [%] BT [%]
[xBT] li [A] 100% 75% 50% 100% 75% 50 % [MWHT] [Hw]
5,5 13,6 79,8 80,4 780 0,82 0,76 0,65 2870 18,4 470 140 240
7,5 17,8 80,1 81,6 80,1 0,84 0,80 0,70 2850 25,0 460 140 230
9,2 21,8 80,3 81,9 804 0,84 0,80 0,69 2850 31,0 480 150 230
1" 26,0 81,1 82,7 81,7 0,84 0,80 0,70 2850 37,0 470 150 240
13 30,0 81,5 83,2 822 0,85 0,81 0,71 2850 43,5 490 150 250
15 34,5 81,9 835 824 0,85 0,81 0,71 2860 50,0 490 140 240
18,5 42,0 82,7 84,1 831 0,85 0,81 0,70 2860 61,5 510 150 240
22 49,5 82,2 84,4 841 0,86 0,83 0,75 2850 74,0 480 140 230
26 58,0 82,4 84,5 84,2 0,87 0,84 0,76 2850 87,0 480 140 230
30 66,5 82,5 84,7 84,5 0,87 0,84 0,77 2850 100 450 140 230
3 x 400 B, 50 'y, T40
MowHocts HomuHanbHbiii Tok KNA ABurartens n [%] Cos ¢ n_ HomuHanbHbli MOMEHT | o [%] LRT [%] BT [%]
[xBT] lin [A] 100% 75% 50% 100% 75% 50 % [MWHT] [Hwm]
5,5 13,4 80,2 79,8 764 0,78 0,70 0,57 2880 18,4 510 160 270
7,5 17,2 81,1 814 789 0,82 0,75 0,63 2870 25,0 510 160 260
9,2 21,2 81,2 81,7 79,2 0,82 0,75 0,63 2870 31,0 520 170 270
1 25,0 82,1 82,7 80,7 0,82 0,76 0,64 2870 37,0 520 170 270
13 29,0 82,4 83,1 81,1 0,82 0,76 0,64 2870 43,5 540 170 280
15 33,56 82,7 83,3 81,3 0,82 0,76 0,64 2870 50,0 540 170 280
18,5 41,0 83,4 839 819 0,82 0,75 0,63 2880 61,5 560 170 280
22 47,5 83,5 846 833 0,84 0,80 0,69 2870 74,0 530 160 260
26 55,5 83,6 84,7 834 0,85 0,80 0,69 2870 87,0 530 160 260
30 64,0 83,7 84,7 83,7 0,85 0,81 0,69 2870 100 500 160 260
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MS6000

3x415B, 50 l'u, T40

MowHocTs HomuHanbHeii Tox KA ABuratens n [%] Cos ¢ n HOMUHaNBHLIA MOMEHT o o o
p LRC [%] LRT [%] BT [%]
[xBT] lin [A] 100% 75% 50% 100% 75% 50 % [MMH"] [Hwm]
55 13,6 80,0 79,0 748 0,75 0,66 0,53 2890 18,4 520 180 300
7,5 17,2 81,2 809 77,7 0,79 0,70 0,57 2880 25,0 530 180 280
9,2 21,2 81,4 81,1 77,9 0,78 0,70 0,57 2880 31,0 550 190 290
1" 24,8 82,3 82,3 796 0,79 0,71 0,57 2880 37,0 540 180 300
13 29,0 82,6 826 799 0,79 0,71 0,58 2880 43,5 560 180 310
15 33,56 82,9 82,8 80,1 0,79 0,71 0,58 2880 50,0 570 180 310
18,5 41,5 83,4 83,4 80,7 0,79 0,70 0,57 2890 61,5 580 190 310
22 46,5 83,9 84,3 824 0,82 0,76 0,63 2880 74,0 560 180 290
26 55,0 84,0 844 824 0,82 0,76 0,64 2880 87,0 560 180 290
30 63,0 84,0 84,4 82,7 0,82 0,76 0,64 2880 100 530 170 290
Kop HanpsxeHua 18, 69, 35
3x380B, 50y, T60
MowHocte HomunanbHbiii Tok KNA Asuratens n [%] Cos ¢ n HoMMWHanbHbI MOMEHT
p LRC [%] LRT [%] BT [%]
[kBT] lin [A] 100% 75% 50% 100% 75% 50 % [MvH"] [Hwm]
5,5 13,4 81,9 81,1 77,5 0,83 0,78 0,68 2900 18,0 610 170 300
7,5 17,8 82,3 82,2 796 0,84 0,80 0,70 2890 24,8 530 160 260
9,2 21,2 82,4 82,8 806 0,86 0,82 0,75 2880 30,5 500 150 240
11 25,0 82,3 83,2 816 086 0,84 0,77 2870 36,5 470 140 230
13 29,5 83,4 83,9 820 0,86 0,82 0,74 2880 43,0 520 160 260
15 34,0 83,6 84,0 820 0,86 0,82 0,73 2880 49,5 520 160 270
18,5 41,0 83,4 84,3 829 0,87 0,84 0,77 2870 61,5 500 150 250
22 49,5 83,5 84,4 830 0,87 0,84 0,76 2870 73,0 510 160 250
3x400B, 50y, T60
MowHocte HomunanbHbiii Tox KNA Asuratens n [%] Cos ¢ n HoMMWHanbHbI MOMEHT
p LRC [%] LRT [%] BT [%]
[xBT] li [A] 100% 75% 50% 100% 75% 50 % [MMH"] [Hw]
5,5 13,2 82,2 80,8 76,5 0,80 0,73 0,62 2910 18,0 660 200 330
7,5 17,2 82,8 82,2 789 0,82 0,76 0,65 2900 24,8 580 180 290
9,2 20,4 83,2 83,0 80,1 0,84 0,80 0,69 2890 30,5 560 180 270
11 23,8 83,3 83,5 81,2 0,85 0,81 0,72 2890 36,5 530 160 260
13 28,5 84,2 84,0 815 0,84 0,79 0,69 2900 43,0 570 180 300
15 33,0 84,2 84,0 813 0,84 0,79 0,68 2900 49,5 580 180 310
18,5 39,5 84,3 84,5 823 0,85 0,81 0,71 2890 61,5 560 180 280
22 47,5 84,3 84,6 824 0,85 0,81 0,70 2890 73,0 560 180 280
3x415B, 50 'y, T60
MowHocTs HomuHanbbii Tox KW ABUratens n [%] Cos ¢ n HOMMWHaNbHbLI MOMEHT
p LRC [%] LRT [%] BT [%]
[xBT] li [A] 100% 75% 50% 100% 75% 50 % [MMH"] [Hw]
5,5 13,2 82,1 80,3 755 0,77 0,69 0,57 2920 18,0 690 220 360
7,5 17,2 83,0 81,9 782 0,80 0,72 0,60 2910 24,8 610 190 320
9,2 20,0 83,5 82,8 795 0,82 0,76 0,65 2900 30,5 590 190 290
11 23,4 83,7 83,5 80,7 0,83 0,79 0,68 2900 36,5 570 180 280
13 28,5 84,4 83,8 80,8 0,82 0,76 0,64 2910 43,0 610 200 330
15 33,0 84,4 83,7 80,5 0,81 0,75 0,63 2910 49,5 610 200 330
18,5 38,5 84,6 844 81,7 0,83 0,78 0,67 2900 61,5 590 190 310
22 46,5 84,7 84,4 81,7 0,83 0,77 0,66 2900 73,0 600 200 310
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MS6000

Koa HanpsxxeHun 28, 80, 30

3 x208 B, 60 l'u, T40

suHegoXAdogoodidale aiqHHe

Tok Ha KNAQ asurarens n [%] Cos ¢
MowHoctb MowHocTb HOMUHanNbHbIK TOK CepBuc-hakTop cmupmeHHOMN N N LRC
[xBT] [nc] l1 [A] Tabnuuke  115% 4000, 7509, 50% 115% 1009 759% 509% [% T lsFl
Isr [A] (Co) (Co)

55 7,5 24,2 1,15 27,5 794 802 798 765 083 082 0,79 0,70 430
7,5 10 32,0 1,15 375 79,2 805 808 783 0,85 0,84 0,82 0,75 350
9,2 12 39,0 1,15 45,5 79,8 81,1 815 791 085 0,85 0,82 0,75 320
11 15 46,5 1,15 53,5 81,1 82,1 823 800 0,85 0,84 0,81 0,72 390
13 18 53,5 1,15 62,5 80,9 82,1 828 808 086 0,86 0,83 0,76 450
15 20 61,5 1,15 71,5 81,5 82,7 834 816 08 0,8 0,83 0,76 460
18,5 25 75,0 1,15 87,0 82,3 834 84,1 824 08 08 0,83 0,76 470
22 30 88,0 1,15 104 81,8 833 84,6 836 0,87 0,87 0,85 0,79 450
26 35 104 1,15 122 81,9 834 84,7 837 0,88 0,88 0,86 0,80 460
30 40 118 1,15 138 82,9 84,1 851 838 0,88 0,88 0,86 0,80 440
MowHocTb MowHocTb n MomMeHT uHepuuu HoMUHanbHbIK MOMEHT LRT BT

[xBT] [ncl [Mun"] [krem?] [Hm] [%] [%]

55 7,5 3450 0,00372 17,6 120 220

7,5 10 3420 0,00441 24,0 120 210

9,2 12 3430 0,00507 29,5 120 220

11 15 3430 0,00567 35,0 130 230

13 18 3420 0,00639 41,5 130 230

15 20 3430 0,00716 48,0 120 220

18,5 25 3430 0,00836 59,0 120 230

22 30 3420 0,00968 70,5 110 210

26 35 3420 0,0110 83,5 100 210

30 40 3430 0,0125 96,0 130 230

3 x220 B, 60 'y, T40

0,

MowHocTb MowHocTe HoMuHanbHbIN Tok CepBuC Tok HTZ?HMMPHT(ZHHOM SR ASHETERa 0 Cose LRC
[xBT] [ne] l11 [A] thakTop Isr [A] oy 100% 75% 50% ¢570 100% 75% 0% L% oTlsr]
55 7,5 23,4 1,15 26,5 80,5 80,6 795 754 0,82 0,81 0,75 0,64 490
7,5 10 30,5 1,15 35,0 80,8 814 810 776 0,84 083 0,79 0,69 400
9,2 12 37,0 1,15 42,5 81,3 82,0 816 784 084 083 0,79 0,69 370
11 15 445 1,15 50,5 824 828 823 792 0,83 0,82 0,77 0,66 440
13 18 51,0 1,15 58,5 82,4 83,1 830 802 0,85 0,84 0,80 0,70 510
15 20 58,5 1,15 67,0 82,9 837 835 809 085 084 080 0,70 520
18,5 25 71,5 1,15 82,0 83,6 843 84,2 816 085 0,84 0,80 0,69 540
22 30 83,0 1,15 96,5 835 84,5 850 831 0,87 0,8 0,83 0,74 520
26 35 97,5 1,15 112 83,6 84,5 851 832 088 086 083 0,76 530
30 40 112 1,15 130 844 852 853 832 0,88 0,86 0,83 0,74 510
MowHocTb MowHocTb n MoOMEeHT uHepuum HoMUHanbLHbLIN MOMEHT LRT BT

[kBT] [nc] [Mun"] [krem?] [Hm] [%] [%]
55 7,5 3470 0,00372 17,6 140 260
7,5 10 3450 0,00441 24,0 140 240
9,2 12 3450 0,00507 29,5 140 250
11 15 3460 0,00567 35,0 150 270
13 18 3450 0,00639 41,5 150 260
15 20 3450 0,00716 48,0 140 260
18,5 25 3460 0,00836 59,0 140 260
22 30 3450 0,00968 70,5 120 240
26 35 3450 0,0110 83,5 120 240
30 40 3460 0,0125 96,0 150 260

2 GRUNDFOS %%



MS6000

3 x230B, 60 'y, T40

Tok Ha coupmMeHHOMN

KNA asuratens n [%]

Cos ¢

MowHocTb MowHocTe HoMuHanbHbIN TOk CepBuC TaBnnuKe : 0 LRC
[kBT] [nel ln [A] takTop Isr [A] Coy 100% 75% 50% (57 100% 75% s0% 1% oTlsr]
55 7,5 23,4 1,15 26,0 80,8 80,6 789 742 0,8 0,77 0,70 0,58 520
7,5 10 30,0 1,15 33,5 81,5 81,7 80,7 76,7 0,83 0,81 0,75 0,64 440
9,2 12 36,5 1,15 41,0 82,1 823 813 775 082 081 075 0,63 400
11 15 445 1,15 49,5 82,9 830 819 782 0,82 0,79 0,72 0,60 480
13 18 50,0 1,15 56,5 83,2 835 827 793 084 082 0,76 0,65 560
15 20 57,5 1,15 65,0 83,7 84,0 833 800 084 082 0,76 0,65 570
18,5 25 71,0 1,15 80,0 84,3 84,6 839 80,7 083 0,81 0,75 0,64 590
22 30 81,0 1,15 92,0 84,4 851 84,9 825 085 0,84 0,79 0,69 570
26 35 95,0 1,15 108 846 852 850 825 08 084 080 0,69 580
30 40 110 1,15 124 851 854 851 824 085 0,84 0,79 0,68 560
MowHocTb MowHocTb n MoOMEeHT uHepuum HoMUHanbLHbLIN MOMEHT LRT BT

[xkBT] [nc] [Mun"] [krem?] [Hm] [%] [%]
55 7,5 3480 0,00372 17,6 160 280
7,5 10 3470 0,00441 24,0 150 260
9,2 12 3470 0,00507 29,5 150 280
11 15 3470 0,00567 35,0 170 300
13 18 3470 0,00639 41,5 160 290
15 20 3470 0,00716 48,0 160 290
18,5 25 3480 0,00836 59,0 160 290
22 30 3470 0,00968 70,5 140 270
26 35 3460 0,0110 83,5 140 270
30 40 3470 0,0125 96,0 170 290
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Koa HanpsxeHusa 33, 83

3 x380B, 60 I'u, T40

suHegoXAdogoodidale aiqHHe

0,
MowHocTb MowHocTb HoMuHanbHbIN TOk CepBuC Tox "Taag)nuupx;“o" KNA Astrarens n [%] Cose LRC
[xBT] [ne] it [A] axTop Isk [A] "Gy 100% 75% 50% (300 100% 75% 0% 1% oTlsr]
55 7,5 14,2 1,15 15,8 81,0 80,8 79,0 742 0,80 0,77 0,69 0,57 530
7,5 10 18,0 1,15 20,4 81,7 818 808 768 0,83 0,81 0,75 0,64 440
9,2 12 22,4 1,15 25,0 82,3 824 813 773 082 080 0,73 0,61 410
11 15 26,5 1,15 29,5 82,7 830 821 787 0,82 0,81 0,74 0,63 460
13 18 30,5 1,15 34,5 83,1 834 826 792 083 0,82 0,76 0,64 570
15 20 34,5 1,15 39,0 834 838 832 80,1 0,84 082 0,77 0,66 560
18,5 25 42,5 1,15 48,0 84,1 845 84,0 81,1 0,84 0,82 0,77 0,66 570
22 30 49,0 1,15 56,0 84,4 850 84,7 822 08 083 0,79 0,68 590
26 35 58,0 1,15 66,0 84,6 851 84,8 822 0,8 084 0,79 0,68 600
30 40 65,5 1,15 75,0 84,7 852 851 827 0,87 085 0,81 0,71 540
MowHocTb MowHocTb n MoOMEeHT uHepuum HoMuUHanbLHbLIN MOMEHT LRT BT
[xkBT] [nc] [MuH] [krem?] [Hm] [%] [%]
55 7,5 3480 0,00372 17,4 160 290
7,5 10 3470 0,00441 23,8 150 260
9,2 12 3470 0,00507 29,0 160 280
11 15 3470 0,00567 35,0 160 280
13 18 3470 0,00639 41,0 170 290
15 20 3470 0,00716 47,5 150 280
18,5 25 3470 0,00836 58,5 150 280
22 30 3470 0,00968 69,5 140 270
26 35 3470 0,0110 82,5 140 280
30 40 3470 0,0125 95,0 160 280
3 x 400 B, 60 u, T40
0,
MowHocTb MowHocTe HoMuHanbHbI TOk CepBucC Tok Ha dnpmeHHo KNA Asurarens n [%] Cose LRC
Tabnuuyke ° o o
[KBT] [nc] lin [A] cpakTop Isr [A] oy 100% 75% 50% (3 100% 75% 50% [%oTlse]
55 7,5 14,6 1,15 15,8 80,8 80,2 77,8 722 0,75 0,71 0,63 0,50 560
7,5 10 18,2 1,15 20,2 819 81,7 800 753 080 0,77 0,69 0,57 480
9,2 12 22,8 1,15 25,0 82,3 82,1 804 757 0,78 0,75 0,66 0,54 430
11 15 26,5 1,15 29,5 83,0 828 814 772 0,79 0,76 0,68 0,55 500
13 18 31,0 1,15 34,0 83,3 833 819 77,7 080 0,77 0,69 0,56 610
15 20 35,0 1,15 38,5 83,7 837 825 787 081 0,78 0,70 0,57 600
18,5 25 42,5 1,15 47,0 84,4 84,3 833 797 081 0,78 0,70 0,58 620
22 30 49,5 1,15 55,0 849 84,9 84,2 809 082 080 0,72 0,59 630
26 35 58,0 1,15 64,5 84,9 850 84,2 808 0,82 0,80 0,72 0,59 650
30 40 65,5 1,15 73,0 852 853 84,7 816 084 0,82 0,75 0,63 590
MowHocTb MouwHocTb n MomeHT nHepuum HomuHanbHbIN MOMEHT LRT BT
[xBT] [nc] [Mun"] [Kkrem?] [Hm] [%] [%]
55 7,5 3500 0,00372 17,4 180 320
7,5 10 3480 0,00441 23,8 180 300
9,2 12 3490 0,00507 29,0 180 320
11 15 3480 0,00567 35,0 190 320
13 18 3480 0,00639 41,0 190 330
15 20 3480 0,00716 47,5 170 310
18,5 25 3490 0,00836 58,5 170 310
22 30 3480 0,00968 69,5 160 310
26 35 3480 0,0110 82,5 160 310
30 40 3480 0,0125 95,0 190 310
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8. AnekTpoobopyaoBaHune

NMpeobpa3oBaTenb YactoTbl CUE

GrA4404 3407

I‘i

Puc. 14 MopenbHbii pag npeobpasoBartener 4acToThbl
CUE

CUE npepgcTtaBnset cobow cneumanbHyo JIMHERKY
npeobpasoBaTenen 4YacToTbl AN perynnpoBaHns
CKOPOCTM BpaLleHNs LUMPOKOro MoAenbHOro psaga
HacocoB Grundfos.

Mpeobpasosatenu CUE otnuyatotcs GeicTpoTon u
NerkocTbio NepBOHaYaribHOM HACTPOWKM 1 3anycka B
3KcnnyaTaumio No CPaBHEHUIO CO CTaHAAPTHLIMU
npeobpasoBaTensiMy 4acToTbl U TPEBYIOT BbINOMHEHMS
OrpaHU4YeHHOro MMHMMAanbHOMO YUCra HacTPOeEK Mpu
3anycke. HeobxoaMmo nNpocTo BBECTM 3HAYEHUSA
nepeMeHHbIX, UICXOAs! N3 KOHKPETHbIX YCIOBUIA
akcnnyataumu, 1 CUE aBTOMatmyeckn ycTaHOBUT BCE
ocTanbHble NapameTpbl, HeobxoauMble Ans
3a(hEeKTUBHON pPeErynnpoBKN YacToTbl BpalleHus Bana
Hacoca.

MpeobpasoBatenb YactoTel CUE obecneynBaet
nnaBHoe NnepekavvMBaHue 1 3alLNTy pe3epByapa C
BOAON, @ TakXKe OCTarbHOW YacTu CUCTEMBI
pacnpegeneHus ot rugpoyaapa.

Ecnu yctaHoBneH npeobpasoatens Yactotel CUE, 10O
OONONHUTENbHAA 3alimMTa OT Neperpyskn He
Tpebyetca. Mpn HeobxogumocTu Pt100/1000
coBmecTHO ¢ MCB 114 oGecneunBaloT 3awmTy oT
neperpesa 0OMOTOK ABuraTens.

MpumeyvaHue: Ecnu B ABuratene BCTPOEH AaTUMK
Tempcon, To oH GyaeT OTKNIOYEH ANs NpyMBoAa
npeobpasoBaTtens 4YacToThbl. [eperopeBLumni
BHYTPEHHUN NpefoXpaHuTenb B ABuratene
HEBO3MOXHO 3aMeHUTb. [iBuratens 6yget paboTtatb
0e3 garyuka, HO MOXHO BOCCTaHOBUTb
hyHKUMOHanNbHOCTL AaTynka Tempcon.

O630p MoagenbHoOro psaa
npeo6pas3oBatenen yactorbl CUE

Ovana3oH MowHocTH, KBT

HanpsxeHune

nuTtaHus, B 055 0,75 1,1 7,5 11 45 250
3 x 525-690 e hd

3 x 380-500 ] . M ® d °

1 x 200-240 d

Mpeo6pa3sosaTtenb YacToTel CUE gocTyneH B koprycax
[BYX KNaccos:

- 1P20/21

» |P54/55.

dunbTpblI paguonomex

Onsa cooTrBeTcTBUSA TpeboBaHuamM OMC
npeobpasoBatens Yactotel CUE noctaensietcsi co
cneayoLwMMy BCTPOEHHbIMU (DUNbTPpaMu pagmonomex
(RFI).

HomMmuHanbHas
HanpsixeHue Tvun cbunbTpa n
[B] MOLLHOCTb Ha paanonomex pUMeHeHue
Bany P2, kBt
1 x 200-240 1,1-75 C1
BeiToBOE
0,55 - 90 C1
3 x 380-500
110-250 C3 MpombilwneHHoe
3 x 525-690 11-250 C3 MpombiwneHHoe
PYyHKUMMN

MpeobpasoBaTens Yactotel CUE moxeT
noaAepXkuBath criegytowme pexmmbl paboThbl:

* NO NOCTOAHHOMY AaBJ1EHUIO;

¢ MO NOCTOAHHOMY YPOBHIO;

¢ 0 NOCTOAHHOMY pacxoay,;

* [0 NOCTOSAHHOM TeMnepartype;

* 0 NOCTOSAHHOM XapakTepuctuke.

TexHn4yeckne ocobeHHOCTHU

+ MacrTep 3anycka
MacTep 3anycka Heobxoaum Ans o6LmMX HacTpoek
npeobpasosartens Yactotbl CUE, Bkntovas
YCTaHOBKY MPaBWITbHOTO HanpaBieHNs BpaLLeHUs.
MacTep HacTponkn 3anyckaeTcs B NepBbli pas npu
NOAKMNI0YEHMN NUTaHMA K NnpeobpasoBaTenio
yactoTbl CUE.

+ [poBepuTb HanpaBreHe BpalLeHus.

» OcHoBHoW/pe3epBHbI pexum paboThbl.

+ 3awwuTa oT cyxoro xoaa.

*  DyHKUMS OCTaHOBAa NPY HU3KOM 3HA4YEeHUN pacxopa.
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MpuHaanexHocTun

Grundfos npegnaraet HECKONbKO NPUHAANEXHOCTEN
ans npeobpasoBatens yactotel CUE.

BxogHon moaynb gatynkos MCB 114

MCB 114 gobaBnsieT Tpu AOMNOMHUTENbHbIX
aHanoroBbIX Bxofa Ans npeobGpasoBaTtens 4acToThbl
CUE:

* OpawuH aHanoroebin Bxog 0/4-20 mA ans
OOMONHUTENBHOIO AaTyYKUKa;

» [Ba Bxopa Ans AgatynkoB TemnepaTypbl Pt100 n
Pt1000.

BbixogHble OUNbTPbI UCNOMbL3YIOTCA NS 3aLMUThI
anekTpoaBurartensi oT NnepeHanpsiXXeHus n neperpesa,
a Takxke AN CHUXEHUsI YPOBHS LWyma oT
aneKTpoaBuraTens npu paboTte ¢ HeCUHyconaanbHbIM
HanpsihkeHuem oT npeobpa3oBaTens 4acToTbl.

B kayecTtBe npuHagnexHocTen gns CUE komnaHuemn
Grundfos nocTtaBnsaTCA ABa TUNA BbIXOAHbIX
PUNLTPOB:

* dunbTpbl dU/dt

* CUHycoupanbHble UNLTPSI.

Mpeobpa3oBatenb YacToTbl B 06a3aTeNbHOM nopsaake
[OMKeH OblTb OCHaLLEH BbIXOOHbIM (PMMLTPOM OIS
OrpaHUYeHUst CKavykoB HaMNPSHKEHUS U CHUKEHNS
cooTHowweHusa dU/dt.

OaTtyukn

BmecTte ¢ npeobpasoBatenem yactotbl CUE mMoXxHO
ncnonb3oBaTth cnegywwme gatymku. BeixogHom
curHan Bcex gat4ymkoB coctaBnseT 4-20 MA.

e [Jartyuku gaerneHust go 25 6ap

* [aTyvKku TemnepaTypbl

e [aTyMKku nepenaga gaBreHus

+ [aTyvKku nepenaga TemnepaTtypbl
* pacxopomepbl

* Kopobka noteHUMOMeTpa AN BHELUHEN YCTaHOBKM
3HayeHus.

MoHTax

Ucnonb3oBaHue BbIXOAHbLIX hUNLTPOB

B Tabnuue HuXe nokasaHo, B KakUX crydasx
TpebyeTcsl BbIXOAHOM PUIBTP M Kakoro Tuna.
BbiGop 3aBUCUT OT crefytoLmx hakTopOB:

* Tuna Hacoca;

* [ANUHbI Kabens gsuraTtens;

* HeobXOAMMOro CHUXEHUS YPOBHS aKyCTUYECKOro
Lwyma oT ABuraTens.

HomuHanbHas o
CuHycoupanbHbIi
MOLLHOCTb Ha Bany,

Tun Hacoca
P2 dunbTp

SP ¢ HanpskeHnem
asuratens ot 380 B n Bce Tvnopa3mepsl 0-300 m
BbiLLE

B Tabnuue ykasaHa gnvHa kabens gsuratens.

GRUNDFOSsS %%
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Ka6enu, ucnonbayemblie B yCTaHOBKaxX C

npeo6pa3oBartenem 4yactotbl CUE

MpumeyaHue: Ecnu npeobpasosartens yactotel CUE

yCTaHOBINeEH BMeCTe ¢ Hacocamu SP, paccmaTtpuBaeTcst

[ABa TUNa yCcTaHOBKMU:

e yCTaHOBKa Ha Nnollajkax, He YyBCTBUTENbHbIX K
OMI. Cwm. puc. 15.

* yCTaHOBKa Ha nnowagkax, YyBCTBUTENbHbIX K M.
Cwm. puc. 16.

[lBa TuNa ycTaHoOBKM OTnuM4yarTca mexay coboi B

MCNonb30BaHMN IKpaHNPOBaHHOIo kabens.

MpumeyvaHue: OTBeTBUTENLHLIE Kabenu Bcerga 6e3

3KpaHa.

—{ CUE l—|<1>vmpr |7

|

Kabenb nutanusi, OkpaHupoBaHHbIi OTBETBUTENbHbIN
HeaKpaHNpPOBaHHbIN kabenb kabenb,
HE3KPaHNPOBaHHbI £

TMO04 4296 1109

Puc. 15 MNpumep MmoHTaxa, korga CUE 1 ounbtp
yCTaHOBIEHbI B 30HE OTCYTCTBUSI TpeOOBaHUIA K
OMC unsnyyeHuio

—{ CUE |—|¢V|anp |7

Kabenb nutaHus, OKpaHWpOBaHHbI ]
HeaKpaHMpoBaHHbIn  Kabenb  JkpaHnposaHHbIi
kabenb
e
CoeaunHuTenbHas
KopobGka

TMO04 4295 1109

Puc. 16 lNpumep moHTaxa, koraa CUE n cdounstp
yCTaHOBMEHbI B 30HE NMOBbILWEHHbIX TpeboBaHUM K
OMC unanyyeHuio

OKpaHupoBaHHble kabenn HeobxoaMMbl B TeX MecTax
YCTaHOBKW, rae Tpebyertca 3awmta ot AMI.
MpeobpasoBaTens YactoTel CUE ucnonbayetcs B
ycTaHoBKax ¢ Hacocamu SP, nockonbky oH oTBe4aeT
BCEM OCHOBHbLIM TpeboBaHUsIM Hacoca.

Takxe npeobpasoBaTens yactotTel CUE ocHaweH
MacTepoM MepBoro 3anycka.
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B Tabnuue HWXe nokasaHbl OCHOBHbIE MOMEHTHI,
KOTOpble HeobxoaMMo y4qeCTb nNpu ncnonb3oBaHNU
npeoﬁpasoBaTenﬂ 4acCTOThbl B YCTaHOBKax C HaCoCOM

SP.

YuyutbiBaeMblie MOMEHTbI

MosicHeHne

Bpewms pasroHa u octaHoBa:
MakcumyMm 3 cekyHabl.

MoALWMNHUKN CKONbXeHUS
[OMXHbI BbITb CMasaHbl Ans
CHVKEHWS1 M3HOCA U neperpesa
06MOTOK.

[ns kOHTpons Temneparypbl
ncnonb3oBaTtb gaTumnk Pt100.

MeperpeB gBuraTens => HU3Koe
COMpPOTUBIEHNE n3onauum =>
YyBCTBUTENbHOCTb K CKavykam
HanpskeHusl.

Mpumeuanue: Jatumku Tempcon
He pabGoTaloT ¢
npeo6pasoBaTenieM 4acToThbl.

O6ecnevnTb CHUXEHME NUKOBOTO
HanpskeHns ([onycTUMbIe MUKN
He Gonee 800 B).

3anpetlyaercsa akcnnyaTuposaTb
Hacoc, ecnu NMKoBoe
HanpsikeHne Ha obMoTkax
asuratens npesblwaet 850 B.

Ons auratenei Tuna MS u MMS
pekomeHayeTcs ncnonb3oBaTb
[OBUraTenu c 3anacom no
mowHocTu B 10-20 % ot
notpebnsiemori B paboyeit Touke.
Oeuratenn MMS gonxHbl 6bITb C
obmoTkamu Tuna PE2-PA.

Mpeobpa3oBaTtenb YacToThbl
Grundfos CUE ¢ BbIxoaHbIM
CUHYCHbIM (OUNBTPOM SIBNSIETCS
naeanbHbIM 6e3onacHbIM
peLUeHMEeM B 3TOM criyyae.

Mcnonb3oBaHue BbIXOAHOIO
duneTpa NnpeobpasosaTens
4acToThl SABNSETCA
obs3aTenbHbIM yCroBUEM.

Kabenu paboTatoT kak ycunutenu
=> MUKN HanpsHKeHUs
HeobxoaMmo 3amepATb
HenocpeACTBEHHO Y ABUraTensi.

Bpewmsi HapacTaHusa nukos
HanpsbkeHus (dU/dt) He gomkHO
npesbiWwaTtb 3Ha4yeHve 1000 B/
MKC.

Onpepensietcst
XapakTepucTukamu
npumMeHsiemoro npeobpasosatens
vyactoTtbl CUE.

3awmTon sBnseTcsa He
ynyJlleHve U3onsumn aBuraTens,
a Mcnonb3oBaHUe BbIXOQHOTO
dunbTpa npeobpasoBaTens
yactoTbl CUE.

MuHMManbHas BbIxogHas YyacToTa
30 lu.

[Ons yBenuyeHus ananasoHa
perynupoBaHusi UICNonb3yinTe
asuratens Ha 60 My,

Cnuwkom Huskas CKOpOCTb =>
HU3KUI pacxoq n nnoxasa cMmaska
NOALUUMHUKOB CKOJIbXEHUS.

Mon6op Tnopasmepa
npeo6bpasoatenst yactotel CUE
BbIMOMHAETCA TOMbKO MO TOKY, a
He MO BbIXOAHON MOLLHOCTH.

EcTb puck Beibopa
npeobpasoatens yactotel CUE
MeHblUero Tunopasmepa.

Heobxogumo caenatb pacyet
oxnaxaeHus ctatopa ABuratens
B pabouen Touke npu
MWHUManbHOM Pacxofe.

Heobxogmmo yumTbiBaTh
MUHUManbHbIA pacxos B M/C
BAONb KOpnyca ctaTtopa.

Y6eauTbes, YTo Hacoc
ucnonb3yeTcs B 4OMNYCTUMOM
aunanasoHe KpuBoW
XapakTepucTuk.

O6paTuTb BHMMaHMNe Ha
AaBrneHne HarHeTaHnsa un
poctaTtodHbii NPSH, nockonbky
BuGpauus npuseaet
KpaspyLleHuto aBuratens.

HononHuTenbHasa nHdopmauns o npeobpasosarensx
yactotbl CUE u anekTpogsuratensx npveegeHa B
pasgene Grundfos Product Center Ha canTe

www.grundfos.ru.

YcTponcTBo 3awmThl
anekTpoasuratena MP 204

TM055456 3712

Puc. 17 YctpowcTBo 3awmTthl anektpogsuratens MP 204

MP 204 - 3TO 3neKTPOHHbIN BNOK 3alWnThbI
anekTpogBuraTens, npeaHasHayeHHbl ANs 3aLnThl
ACUHXPOHHOrO ABWraTens unum Hacoca.

HeBo3MOXHO ucnonb3osatb MP 204 B ycTaHOBKax ¢
npeobpasoBaTenemM 4acToThbl.

YctporictBo MP 204 paGoTaeT ¢ ABymsa Habopamu
npegenbHbIX BEMUYMH:

» T[MoporoBble BenNU4YMHbI NpeaynpexaeHus, n

» [MoporoBble BENUYMHbI OTKITHOYEHUS.

Ecnu nponsoLlien nepexon 4yepes NoporoBble
BENUYMHBLI NPeayNpeXaeHus, TO aneKTpoaBuraTens
npogoskaeT paboTtaTb, HO Ha Ancnree yctponctea MP
204 nosiBnAeTcsa curHan npeaynpexaeHus.

CwvrHan npegynpexgeHus Takke oTobpaxaercs Ha
nay Grundfos R100 unn Grundfos GO.

Ecnu nponsowien nepexoa yepes O4HY M3 NOPOroBbIX
BEMWUYMH OTKIIOYEHMS, TO pene OTKMYEeHUs OCTaHOBUT
anekTpogsuratens. OgHoBpeMeHHO cpabaTbiBaeT
CcUrHanbHoe pene Ans MHAuKauuy npeBbllleHus
nopora.
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O6nacTb NpUMeHeHUunA
* Yctponcteso MP 204 MOXHO MCNOMb30BaTh Kak
OTAEeNbHbIM 6MOK 3alnNThl ANEeKTpoaBUraTens.

* MoHuTopuHr yctponctea MP 204 moxeT
ocyuwectenaTbea no wnHe Grundfos GENIbus.

» Yctponcteo MP 204, npexae Bcero, 3awuiaet
aneKkTpoaBuratesnb nytemM namepeHua UCTUHHON
cpenHekBagpaTUYHON BENUYMHBI TOKa
anekTpoaBuUraTens.

* MP 204 noaxogut Ans ogHo- n TpexdasHblx
anekTpoasuratenen. Ha ogHodasHbIX ABuratensax
TakXe U3MepsitoTcs NyckoBble N paboune
KOHOeHcaTopbl. BennynHa cos ¢ n3mepsieTcst kak B
ogHodpasHbIX, Tak 1 B TpexdasHblX cuctemax.

MpeumyliecTBa

Yctponcteo MP 204 nmeet cnegytowme

npeumyuliecTsa:

* MOAXOAWUT Kak Anst ogHodasHbIX, Tak 1 Ans
TpexdasHbix aBuratenemn

+ 3awwmTa OT Cyxoro xoda
+ 3awmTa oT neperpysku

* BbICOKas TOYHOCTb

+ paspaboTaHo A4 NOrpyXHbIX HACOCOB.

MP 204 - komnneKkcHas 3awuTa anekTrpoasurarTens
YcTtponcteso MP 204 koHTponupyeT criegytoLine
napameTpbl:

* COMpPOTMBIEHWNE U30NALUN Nepes NyCKOM Hacoca;

+ TeMmnepaTypy obmotok (Tempcon, gatuuk Pt100/
1000 wunu PTC/Tepmoperne);

* neperpysky/Hegorpysky no TOKy;

* HM3KOE/BbICOKOE HanpsiKeHue;

* yepenoBaHue as;

* nponagaHue asbl;

*  KO3(p(pUUMEHT MOLLHOCTN;

* 3HepronoTpebneHue;

* rapMOHUYECKUE NCKAXKEHUS;

* yachbl aKcnnyaTtaumm n Konm4ecTso MyCcKOB.

BHelwHme TpaHcdhopmaTopbl TOKa AN yCTponcTea
KOMMIIEKCHOW 3awnTbl anekTpoasuratens MP204
NPUMEHSIIOTCS NMPU HOMUHANBbHOM TOKE Hacoca CBbILLEe
120 A.

MpumeuyaHue: KoHTponb TemnepaTypbl
anekTpoaBuUratensi HEBO3MOXEH MpPU UCNONb30BaHMMN
BHELLUHMX TpaHCcOopMaTopoB TOKa.

TMO03 2033 3505

Puc. 18 BHewHwne TpaHchopmaTopbl TOKa
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TexHun4yeckue paHHble, MP 204

CTeneHb 3awWwuThbl

1P20

TemnepaTypa okpyxatoLien
cpeapl

o1 -20 °C go +60 °C

OTHOCHTENbHAas BNaXHOCTb
Bo3fyxa

99 %

)ZlmanasoH Hanps>XeHna

100-480 B nepem. Toka

[Onana3oH 3Ha4yeHun Toka 3-999 A
YacTtoTta o1 50 no 60 Ny
Knacc cpabatbiBaHus no IEC 1-45
CneumnanbHbIi knacc 011030

cpabatbiBaHus Grundfos

M3aMeHeHne HanpsxeHns

- 25 %/+ 15 % HOMWHanNbLHOTO
HanpskeHns

MoTpebnsiemas MOLLHOCTb

Makc. 5 Bt

Tun nnactuka

YepHbin PC/ABS

AnekTpuyeckue napameTpbi, MP 204

To4HOCTb
Ounana3soH Pa3pelwieHue

n3mepeHus
Tok 6e3 BHELWHWX
TpaHcopmaTopos 3-120 A +1% 0,1A
ToKa
ToK C BHELIHUMU
TpaHcopmaTopamu 120-999 A +1% 1A
ToKa
Tlnenroe 80-610 B AC £1% 1B
HanpseHue
YactoTta 47-63 'y +1% 0,5y
MollHoCTb 0-1 MBT +2% 1Bt
Koadduunent 0-0,99 £2% 0,01
MOLLHOCTH
MoTpebnenne 9 o )
3MEeKTPO3Heprum 0-4 x 10° kBTy 5% 1 KBT-
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Homepa npoayktoB

Uspenwne Howmep
npoaykra
MP 204 96079927
McnonHenuns Grundfos GO Remote
Grundfos MI 204 98424092
Grundfos MI 301 98046408
BHewHune TpaHcopMaTopbl TOKa
Koadpcpuument tpaHcdopmauum toka: 200:5, lyae.. = 120 A 96095274
KoadbduumeHT TpaHcpopmaumm toka: 300:5, I, = 300 A 96095275
KoadbpuumeHT TpaHcpopmaumm toka: 500:5, 1,5 = 500 A 96095276
Koacbcpuument TpaHcdopmauum toka: 750:5, lyaee. = 750 A 96095277
KoadbduumeHT TpaHcpopmaumm toka: 1000:5, Iy, = 1000 A 96095278

[lononHuUTenbHble CBeAEHNS NO 3alLUTe ABUraTens
nocpeacteom MP 204 npuBegeHsbl B pasgene Grundfos
Product Center Ha cante www.grundfos.ru.

Control MP 204

Uspenue

HanmeHoBaHue

TMO5 3695 1612

LWkad ynpaenexusa Control MP 204 noctaBnsieTcs co BCEMU HEOOXOAMMBIMU KOMMOHEHTaMU.
ABTOMaTM4eckas paboTa Hacoca BO3MOXHa N0 CUrHany oT pene AaBlieHNs, pene ypoBHS, Nonnaska unu ot
LMPOBOro curHana BHeLLUHero KoHTponnepa.

KomnnekcHyto 3awuty anektpoasuratens obecneumsaet 6nok MP204 B wkady.

Oco6eHHoCTH:
* HanpsikeHue:
— 3 x 380 B, mowHocTb go 110 kBT, 3-225 A
* cnocobbl nycka:
— npsimon nyck DOL
— 3Be3fa-TpeyronbHuk SD
— NnaBHbIN Nyck SS
+ komnnektauns NTAUT unu CTAHOAPT
* KaTeropusi pasmeLleHus:
— IP54, 0...40 °C - BHyTpeHHee
— IP55, -30...40 °C - ynuyHoe
* BCTPOEHHbIN Briok MP204 fns KOMNNEKCHON 31eKTPOHHON 3aluTbl ABUraTens Hacoca (B TOM 4ucne v no
naTunky TemnepaTypbl 06moTok Tempcon/PT100 B Hacocax SP)
¢ 3awmTa oT "cyxoro xoaa" 6e3 AONOMHUTENbHbIX AaT4YMKOB
* BO3MOXHOCTb NOAKMoYeHMs noboro ynpasnsioLiero pene
* nepepava AaHHbIX B cuctemy aucnetyepmsauum SCADA no npotokony GENIbus
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UHTepdenc nepenaum aaHHbix ClIU

Zap ¥

aRUNDFOS !}<

Puc. 19 Mogynb nepegaun aaHHbeix Grundfos CIU

Mogynb nepegaun gaHHbix ClU obecneunBaet obmeH
OaHHbIMW Yepes3 OTKPbITbIE U COBMECTUMbIE CETH,
Takue kak Profibus DP, Modbus RTU, LONWorks,
BACnet MS/TP®, PROFINET 10, Modbus TCP, GSM/
GPRS unu ucnoneayotca B paboTte cuctemsl
AnctaHunoHHoro ynpaeneHus Grundfos Remote
Management.

MpumeHeHne

Cepusa mogynen ClU ot Grundfos codeTtaeT B cebe
NPOCTOTY MOHTa)a M HaCTPOWNKN 1 yoobCcTBO B
akcnnyataumu. Bce moaynu ocHoBaHbl Ha
CTaHOapTHbIX PYHKUMOHAMbHbBIX MPOUNNAx, YTo
obnervyaer ux UHTErpMpoBaHue B CETb U ynpoLiaeT
06paboTKy AaHHbIX.

Mogaynu cesisan Grundfos CIU genatoT BO3MOXHbIM
noaknovenne k ntobonn SCADA-cucteme, PLC
(MporpaMMupyeMblil TOrMYECKUIA KOHTPOMMIEp) unm
cuUCTEMe yrnpaBneHns MHxXeHepHbIM 06opygoBaHMemM
3[,aHUIN C NOMOLLLIO COOTBETCTBYIOLLMX OTKPbLITbIX
NPOTOKOMOB A5t NPOBOAHON U 6ecnpoBOAHON CBA3MU.
MpeumyuiectBa

Mogyne ClU nmeet cnegytowme npenmMyllecTsa:

* OTKpbITble CTaHOapThl Nepefadn AaHHbIX;

* MOnHoe ynpasneHue npoLeccomM;

* eOuHas koHuenuus ans npogykTtos Grundfos;

* yHMBepcanbHbI 6nok nutanna 24-240 B (AC/DC);
* npocToTa KOHdUrypauum n ycTaHoBKY;

» ycTtaHoBka B Hanpasnstowme DIN nnm Ha cTeHy.
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[na nepegayn gaHHbIX Mexay Hacocom SP 1 rmaBHOM
ceTbto Tpebyetcs moayne ClU ¢ npeobpasoBaTenem
yacTtoTbl CUE, nnbo ycTpoicTBOM 3alunThl ABUraTENS
MP 204.

TMO5 5456 3712 - GrA4 412 3307

Puc. 20 YctpowcTtBo 3awuTbl gsuratena MP 204 n
npeobpasosarens yactotel CUE

Mopopepxxka Fieldbus ansa gaHHbIX M3genuii nokasaHa B
cneayiwollen Tabnuue:

Moayns CIU Tun npotokona Fieldbus CUE MP 204
CIU 100 LONtalk . -
CIU 150 Profibus DP . .
CIU 200 Modbus RTU/COMLi B °
CIM 260* 3G/4G/GSM/GPRS, SMS R
CIU 900 coobLieHus

CIU 300 BACnet MS/TP . -

Industrial Ethernet
CIU 500 (Modbus TCP, . .

Profinet 10 u BACnet IP)

Homepa npoagykroB

Tun npoTokona

YcTtpowcteo CIU Homep npoaykra

Fieldbus
CIU 100 LonWorks 96753735
CIU 150 Profibus DP 96753081
CIU 200 Modbus RTU 96753082
CIM 260* 3G/4G/GSM/GPRS, SMS 99439302
CIU 900 coobLeHns 99448387
CIU 300 BACnet MS/TP 96893769
Industrial Ethernet
CIU 500 (Modbus TCP, 96753894

Profinet 10 n BACnet IP)

*

AHTEHHa He BXOAWT B KOMNNEKT. CM. Huxe.

MpuHapnexHocTtn ana CIM 260

HaunmeHoBaHue Homep npoaykra

3G/4G-aHTeHHa ANnst Bpe3HOro 1 HaknagHoro

MoHTaxa, IP67, kabenb 1,5 m. 99043061

Akkymynsitop ans CIM 260, Li-ion, 1000 MA,

MOHTax Ha moayne CIM260 99499908
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PR 5714 ¢ patuukom Pt100

PR 5714 ¢ patunkom Pt100 nmeet cnegyowne
npevmMyLlecTaa:

* [lOCTOSIHHBIV KOHTPONb TeMMNepaTypbl ABUraTens

+ 3awwuTa OT neperpesa Agsuratens.

3awmTa gBuratens ot neperpesa Hanbonee NpocTon n
OOCTYMHbIV cnocob yBenuyeHns cpoka cnyxobl.
Oatumk Pt100 cneguTt 3a cobnogeHnem paboumnx
YCNOBUI 1 faeT curHan k obcnyxuBaHuio aoBuratens.
[ns koHTponsa 1 3awmTbl ¢ nomoLbo Pt100
HeobXo4MMbI criegylolime getanu:

* patyuk Pt100

+ pene PR 5714

* Kabenb.

» T[pepen npegynpexaeHus: 60 °C

» [lpepen octaHoBa: 75 °C.

[nsa yctaHOBKM npedena npeaynpexaeHns K
HopMarbHou paboyen Temnepartype gobasutsb 10 °C.
[ins ycTaHOBKM nNpeena octaHoBa K HOpMarbHON
pabouei Temnepatype nobasuTe gononHutensHo 10 °C.

TexHU4YecKue AaHHbIe

PR 5714

CTteneHb 3alUnThbI

IP65 (ycTaHOBNEeH Ha naHenu
ynpasneHus)

TemnepaTypa okpyxatoLiein cpeapbl

oT -20 °C go +60 °C

OTHOCHTENbHAs BNaXHOCTb BO34yxa

95 % (koHAEeHcMpoBaHme)

* 1x24-230B AC =10 %,

M3meHeHne HanpsixeHns 50-60 Ny,
Ha 3aBoge yctaHaBnuBatwoTcsa crnegyowme + 24-250BDC +20 %
npegenbHble TeMnepaTypbl: CepTudukartsl UL, DNV
MapkupoBka CE
Pene PR 5714 ¢ gatunkom Pt100 n wnunbkon OnuHa ka6bens [m] Martepuman Homep npoaykra

20 96408953

40 96408681

60 WcnonHenne N 96408954

80 96408955

100 96408956

0 - 20 98085606

§ 40 98086123

5 60 McnonHenne R 98086128

i 80 98086146

9] 100 98086153

Pene PR 5714 HanpsxeHue Homep npoaykra

-
3

e 24-230 B AC, 50/60 'y / 24-250 B DC 96913234
2
[O)

OaTtumk Pt100 Bkntovas kabenb ana ctaHaaptHoro, N M R
MCNOJIHEHUA

OnuHa ka6ens [m]

Homep npoaykra

~ 20 96913237
S 40 96913253
o
3 60 96913256
§ 80 96913260
10) 100 96913263
Komnnekt wnunek ans Pt100 HanmeHoBaHue Homep npoaykra
e ~ KomnnekT wnunek ans Pt100/Pt1000.
v & Martepuan: EN 1.4401/AISI 316. 97550639
-9 3
(=2}
<~ Komnnekt wnunek ana Pt100.
Z%; Marepuan: EN 1.4539/AISI 90L. 96803373
YanuHutens kabensa gatuuka Pt100 HanmeHoBaHune Homep npoaykra
] v e— § Yanuxutens kabens aatunka Pt100.
Ly — Q [ns repMeTM4HOro TepMOyCcafoyHOro coeanHeHns kabens
: A 8 patyuka. 96571480
T — 2 [ononHuTenbHbIN kabenb gaTynka AoNKeH 3aKasblBaTbCs
8 oTtaensHo.
=
- =
Kabenb gaTtumka HanmeHoBaHue Homep npoaykra
g
: OTBeTBUTENbHBIV kKabenb Ans yanuHerus: 4x1 MM2.
% OnuHa ans 3akasa. 00RM5271
A '; MakcumanbHas pekomeHgoBaHHas anvHa: 350 m.
o
=
~
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CU 220 ¢ gatuukom Pt1000

CU 220 c patynkom Pt1000 obecneumnBaet

cnepytolime yHKUUK:

* 3awwuTa ot neperpesa asurartend.

anHeaoWAdogoodiyaue

HeobxoaMMbl crnepyowmne getanu:
* Hatuuk Pt1000

* YcTponcTteo ynpaeneHust CU 220
» Kabenb

« KomnnekT wnunek ans Pt1000.

* [locTosiHHbIN KOHTPONb TeMnepaTypbl ABUratena

3awmTta gBuratens ot neperpesa Hanbonee NpocTon u
OOCTYMHbIA cnocob yBenuyeHnst cpoka crnyxobl.

Oatumk Pt1000 cneaut 3a cobntogeHnem paboumnx
YCMNOBUIA 1 JaeT curHan K o6cnyXxnBaHuio ABuraTens.

[ns koHTpons 1 3awmThl ¢ nomoubo Pt1000

Ha saBoae ycTaHaBnvBalTCs criegytolime

MS6000

npegencHble Temneparypbl:

» [pepnen npeagynpexaeHus: 50 °C

» [lpepen octaHoBa: 60 °C.

ananasoHe o1 -60 °C go +120 °C.
TexHn4eckune gaHHbIe

Hatumnk Pt1000 paboTtaeT B TemnepaTtypHOM

CU 220

CreneHb 3awWwuThbl

IP65 (ycTaHoBneH Ha naHenu
ynpasneHus)

TemnepaTtypa okpyxatoLiei cpeapbl

ot 0 °C oo +55 °C

OTHOCUTEeNbHas BnaxHocTb Bo3ayxa 20-80 % (KoHAeHcauus)

N3meHeHne HanpsaxeHua

1x230B-15 %/+ 10 %, 50 'y

CepTudumkartsl UR

MapkupoBka CE

Bnok ynpaBneHus CU 220 ¢ gatunkom Pt1000, kaGenem m

OnuHa kabens

WNUNbLKOW, NM60 30HAOM [m] Marepuan Homep npoaykta
< = 20 96803207
A, ) 40 96803241
23 60 WcnonHeHne N 96803254
o2 80 96803258
S 100 96803307
Z : 20 98085486
g8 40 98085489
< <
I3 60 98085579
" R
88 80 enonnermne 98085601
A #o ‘ 33
g 100 98085602
=

YcTpoincteo ynpaBnenuusa CU 220

HanpmkeHMe nutTaHusa

Homep npoaykrta

©
3
<
% 1x230B-15 %/+ 10 %, 50 'y 96797484
[sp]
<
o
=
i~
Oatuuk Pt1000, BKknovas kabenb OnuHa ka6ensa [m] Homep npoaykra
© 20 96804042
< 40 06804044
§ 60 96804064
< 80 96804065
s 100 96804067
KomnnexT wnunek gnsa Pt1000 HanmeHoBaHue Homep npoaykra
i KomnnekTt wnunek gnsa Pt100/Pt1000.
Q 5 Marepuan: EN 1.4401/AISI 316. 97550639
- 3
>
— KomnnekT wnunek ana Pt100/Pt1000.
2 Marepuan: EN 1.4539/AIS| 904L. 96803373
QO
YanuHutenb kabens aatyuka Pt1000 HanmeHoBaHue Homep npoaykra
] v — < YonuHutens kabens natymka Pt100/Pt1000.
Ny = N — Q [Ans repmMeTUYHOro TepMoyCcagouHoro coeanHeHns kabens
oy — v paryuka. 96571480
— s 2 — < o
© [ononHuTenbHbIn kabenb faTtynka fOMKeH 3aka3biBaTbCs
S oTAernbHO.
=
—— =
Kabenb gaTtumka HanmeHoBaHue Homep npoaykra
g
2 OTBeTBUTENbHbIV kKabenb Ans yanuHerus: 4x1 Mm2
% OnuHa ans 3akasa. 00RM5271
'; MakcumanbHas pekoMmeHgoBaHHas gnuHa: 350 m.
o
=
=
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BoooHenpoHuuyaemMbIn NOrpy>xHon kabenb

Uspenwne

HaumeHoBaHue

TMOO 7882 2296

MoaxoanT ANs AaHHbIX NPUMEHEHWIA:

* MOCTOSIHHOE UCMONb30BAHUE B FPYHTOBOM U
nuTbeBoW Boae (ogobpeHo Ans NMTbEBON BOAbI)

* nopKnyeHne anekTpoobopyaoBaHus,
Hanpumep, NOrpyHbIX 3neKTpoaBuraTenen

* rnybuHa ycTaHoBku Ao 600 MeTpoB 1 cpefHnx
Harpysok.

M30onsumusi U KoXKyx M3rOTOBIIEHBI U3 CrieLuanbHbIX

3MacToMepoB Ha OCHOBE 3TUJIEH-NPOMUIIEHOBOIO

Kayyyka, afanTupoBaHHbIX ANs1 UCMNOMb30BaHUS B

BOJE.

MakcmmanbHo gonycTumas Temnepatypa Boabl: 70

°C.

MakcrmanbHo fgonyctumas paboyas Temnepartypa

nposoga: 90 °C.

Ka6enu apyrux pasmepoB NocTaBnsoTcs no

3anpocy.

KonuuyectBo BHelwHui
wowmsanunoe  xabems  Macca  Howep

ceyeHue MUH./makKc. [xr/m] npoAykra
[MM2] [Mm]
1x25 12,5/16,5 0,410 00ID4072
1x35 14,0/ 18,5 0,560 00ID4073
1 x50 16,5/21,0 0,740 001D4074
1x70 18,5/23,5 1,000 00ID4075
1x95 21,0/26,5 1,300 00ID4076
1x120 23,5/28,5 1,650 00ID4077
1x150 26,0/31,5 2,000 00ID4078
1x185 27,5/34,5 2,500 00ID4079
4G1,5 10,5/13,5 0,190 00ID4063
4G2,5 12,5/15,5 0,280 00ID4064
4G4,0 14,5/18,0 0,390 00ID4065
4G6,0 16,5/22,0 0,520 00ID4066
4G10 22,5/24,5 0,950 00ID4067
4G16 26,5/28,5 1,400 00ID4068
4G25 32,0/34,0 1,950 00ID4069
4G35 33,0/42,5 2,700 96432949
4G50 38,0/48,5 3,600 96432950
4G70 43,0/54,5 4,900 96432951

KpenneHunsa kabens

Uspenue

HanmeHoBaHune

Homep npoaykra

TMOO 1369 5092

XOMyTbI Ana KkpennexHuma kabens k CTOAKY.

3axumbl yCcTaHaBNuBalTCA Yepes kaxable 3 meTpa.

OpuH komnnekT ansa 45 m ctosika.
* 16 kabenbHbIX KHOMOK.
* 7,5 M pe3nHOBOW NONoCHI.

00115016
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TepmoycapnoyHas mydta KM
TepmoycagoyHasa mydTa Ka6enb MorpyxHoii "
Ka6eno MorpyxHo# CopepxaHue KoMNnekTa 3ne|<'rponBura'renﬁ Ka6e121b Yucno xun np::yexﬁa
anekTpoaBurartens kabenb [Mm?] [mm?]
KomnnekTtbl KM € 3a2XMMHbIMU COEANHEHNAMMN:
) 15-6 1,5-6 4 00116251
. e 6-16 6-16 4 00116252
10-25 10-25 4 00116255
G, 7 Komnnektsl KM ¢ peab6osbimn
|- é coeavHEeHNSIMU:
6-35 6-35 4 96636867
25-70 25-70 4 96636868
TepmoycagoyHasa mydTa Ka6enb MorpyxHoii "
Ka6eno MorpyxHo# CopepxaHue KoMnnekTa 3ne|<'rponBura'renﬁ Ka6e121b Yucno xun np::yexﬁa
3nekTpoaBurartens kabenb [Mm?] [Mm*]
KomnnekTtbl KM € 3aXMMHbIMU COEANHEHNAMN:
L1 15-6 1,5-6 4 00116257
6-16 6-16 4 00116258
Qi 10-50 10-50 7 96637330
16-70 16-70 4 96637332
15-6 1,5-6 3 00116253
i 10-25 10-25 3 00116254
A a 10-50 10-50 3 96637318
5 . 16-70 16-70 3 96637331
’ é
TepmoycapoyHasa mydTa Ka6eno MorpyxHoii "
Ka6enb MorpyxHon CopepxaHue KOMNeKkTa anekTpoaBuraTens Ka6e;lb Yucno xun np:;yexl?ra
anekTpoaBuraTens kabenb [Mm7] [Mm?]

Komnnektbl KM ¢ 3aXMMHbIMU CO€ANHEHUAMMU:

| 10-70 10-70 1 96828296
i 32-120 32-120 1 00116256

m KomnnekTtbl KM ¢ pe3bGoBbiMu

P
\

. coeaVHEeHNSIMU:
CEEIREETR é’ 70-240 70-240 1 96637279
Mpumeuanue: Komnnekt 3agenkn KM ans ogHOXuUNbHbIX kabenen

cofepXuT Matepuan TofbKo ANs OQHOro coeavHeHust. MNpu 3akase
HeoBX0AMMO yYnThIBaTb OBLLEE KONIMYECTBO KOMMMEKTOB AMs KOHLEBOW
3afenku.
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Kab6enbHasa mycTa, 3anuBHas, Tuna M0 - M4

Uspenue HanmeHoBaHue WUcnonHeHue
S — [ns repmeTUyYHOro Avamerp BHewHun gnuametp Howmep
N j kabenbHoro npoaykra
g § TEPMOYCaf04HOro NOACOeANHEHNS Tun kabens
/ coefMHeHus
’- kabensa ABUraTens u NorpyxHoro (Mm) (Mm)
5 kabens cetu.
o, CoepnunHeHne NokpbiBaeTcs kneem MO @40 @6 - 15 00ID8903
13 KomnnekTa. M1 246 29 - 223 00ID8904
n . M2 52 217 - 331 00ID8905
» Npumedanue: Mpwu 3akasze
S KOMMNeKTa Ans KOHLEBO 3afenku M3 a77 226 - D44 001D8906
b obpatuTe BHUMaHMe, YTO BUHTOBOE M4 97 229 - #55 91070700
Q coefuHeHne He BKYeHo. Ana
jr 3akasa noaxoasLlero BUHTOBOMO
S CoefNHEHMs CM. Tabnuuy Huxe.
g
npi::::::ioa Hucno Homep
[Mm2] coeauHuTenen npoaykra
MpuvHaanNeXHOCTM ANs KOMMMEKTOB 6-25 96626021
MO0-M4. 16-95 96626022
% TonbKO BUHTOBbIE COEAUHEHMSI. 35-185 4 96626023
g 70-240 96626028
3
<
(9]
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9. NMpuHapnexHocTn

MepexoaHUKU

Pe3bb6a-chnaHey (ctaHaapTHbIN conaHey no 1092-1)

TMO01 2396 4508 - GrA2552 3706

Puc. 21 MabapuTHbI YepTex 1 n3obpaxeHne nepexogHuka pesbba-cnaHew

Pe3b6a-chnaHey

Homep npoaykrta

Moaenb HanopHbiit MpucoeanHeHue Pasmepl
natpy6ok A [mm] vi v2 n

B c D E F oL EN 1.4308 EN 1.4517
R21/2 > DN 50 PN 16/40 125 65 40 ©19 2165 172 60 90 4 00120125 00120911
SP17 Rp21/2 R21/2-DN65PN16/40 R21/2 145 71 30 @19 @185 172 22,5 45 8 00120126 00120910
R21/2 - DN 80 PN 16/40 160 82,5 40 @19 @200 172 22,5 45 8 00120127 00120909
R 3 > DN 65 PN 16/40 145 71 30 ©19 2185 172 22,5 45 8 00130187 00130920
SP 30 Rp3 K3~ DNBOPN 1640 "3 160 82,5 40 @19 @200 172 22,5 45 8 00130188 00130921
R3 - DN 100 PN 40 190 100 40 @23 @235 172 22,5 45 8 00130189 00130922
R3 - DN 100 PN 16 180 100 40 @19 @220 172 22,5 45 8 00130210 00130867
R 3 > DN 65 PN 16/40 145 71 30 219 2185 172 22,5 45 8 00130187 00130920
R 3 - DN 80 PN 16/40 R 3 160 82,5 40 @19 @200 172 22,5 45 8 00130188 00130921
SP 46 Rp3  R3- DN 100 PN 16 180 100 40 @19 @220 172 22,5 45 8 00130210 00130867
SP 60 Rp4  R3 - DN 100 PN 40 190 100 40 @23 @235 172 22,5 45 8 00130189 00130922
R4 > DN 100 PN 16 4 780 100 40 @19 0235 182 22,5 45 8 00140077 00140737
R4 - DN 100 PN 40 190 100 40 @23 @235 182 22,5 45 8 00140071 00140577
R5 > DN 100 PN 16 180 82 35  ©19  ©220 197 22,5 45 8 00160159 00160657
R5 - DN 100 PN 40 190 82 35 @23 @235 197 22,5 45 8 00160148 00160646
SP 77 Rps RS~ DNI25PN16 R 210 99 37 @19 @250 197 22,5 45 8 00160157 00160655
SP 95 R5 - DN 125 PN 40 220 99 37 @28 @270 197 22,5 45 8 00160149 00160647
R5 - DN 150 PN 16 240 115 36 @23 @285 197 22,5 45 8 00160161 00160659
R5 - DN 150 PN 40 250 115 36 @28 @300 197 22,5 45 8 00160150 00160648
R6 » DN 125 PN 16 210 99 36  ©19  ©250 197 22,5 45 8 00170170 00170694
R6 — DN 125 PN 40 220 99 36 @28 @270 197 22,5 45 8 00170159 00170596
§E1§§ Rpe  R6 < DNISOPN16 R6 240 114 36 @23 2285 197 22,5 45 8 98518437 98518487
SP 215 R 6 - DN 150 PN 40 250 114 36 @28 @300 197 22,5 45 8 00170160 00170597
R 6 - DN 200 PN 16 295 134 36 @23 @340 197 15 30 12 00170161 00170598
R 6 — DN 200 PN 40 320 151 36 @31 @375 200 15 30 12 00170162 00170599
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Pe3bba-pe3bba

L

Puc. 22 MabapuTHbI YepTex 1 n3obpaxxeHne nepexogHuka pesbba-pessba

TMO1 2397 1698 - GrA2555 3706

Pa3smepbl
M Homep npoaykra
Tun HanopHbii MpucoeanHeHue Pe3bb6a-pe3bba
naTpy6ok L [mM]
A B EN 1.4301 EN 1.4401 EN 1.4539
RDp 5 R5 - Rp4 R5 Rp 4 121 00190063 00190585 96917293
SP 77 P R5 - Rp6 R5 Rp 6 150 00190069 00190591 96917296
SP 95 5 NPT 5" NPT - 4" NPT 5" NPT 4" NPT 121 00190064 00190586 -
5" NPT - 6" NPT 5" NPT 6" NPT 150 00190070 00190592 -
SP 125 Rp 6 R6 - Rp5 R6 Rp 5 150 00200130 00200640 00200971
SP 160
SP 215 6" NPT 6" NPT - 5" NPT 6" NPT 5" NPT 150 00200135 00200645 -
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LimHkoBbIe aHOAbI

KatogHas 3awmTa ¢ NoOMOLLbIO LMHKa MOXET
NPUMEHSITLCS AN aHTUKOPPO3MOHHON 3aLUUTbI
HacocoB SP, paboTalLmx B yCNoOBUSIX

Xnopuaocodepxallux XUOKOCTen, Takux, Kak )ectkas

nnn MopckKaa Boaa.

Ecnu Ha Kopnyce Hacoca yCTaHOBJ1EH LIMHKOBbIN aHof,

TO Hacoc byaeT 3allnLLEeH OT KOPPO3MOHHOIO
Bo3gencTeusa. Pasamep LMHKOBbLIX aHO4OB OyaeT co
BpeMEHeM yMeHbLlaTbes. [1o3TomMy aHoabl
HeobxoQMMO perynsipHO 3aMeHATb ANS YBENUYEHUS
cpoka cnyx6bl Hacoca.

LiInHkoBbIEe aHOAHBI MOTYT UCMNOMb30BaTLCS B
crneayoLwmx cnyyasx:

* Ha Hacocax Grundfos B ncnonHexsmn N unm R.

« Ha pgsuratenax Grundfos B ucnonHenum N nnm R.

* Boga, cogepxalas xnopuasl cebiwe 1500 y/mMnH
npu Temnepatype go 35 °C.

* B xupkocTax ¢ pH Bbiwe 6.

AHOObI pasmeLLaTcs Ha Hapy)XHOW NMOBEPXHOCTU

Hacoca u aBuraTens Ans 3awmTbl OT Koppo3un. Cm.

puc. 23.

Puc. 23 lMorpyxHon ABuratens ¢ aHO4HOMW 3aLUUTON

KonnyecTtBo aHO4OB 3aBMCUT OT Hacoca u gBuratens.

TMO5 9668 4313

[JononHuTteneHas MHoOpMaLmsa No LMHKOBbLIM aHo4aMm

[OCTYMHa Mo 3anpocy.

KO)ny oxnaxapeHus

Grundfos npegnaraeTt oxnaxgatowme KoxXyxu ans
CKBaXXMHHbIX HACOCOB 1 3rekTpoaBuraTenien c
BEPTUKANbHbLIM Y TOPU3OHTaNbHLIM CNoco6oMm
MOHTaxa. Koxyx oxnaxaeHus pekoMeHayercs
ycTaHaBnuBaTh B TeX Cryyasx, Korga creneHb
oxnaxKaeHusl aneKkTpoaBuraTenst HegocTaToyHa. JTo
obGecneyrBaeT GOMbLUMI pecypc aneKkTpoaBuraTens.

GRUNDFOSsS %%
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Puc. 24 Koxyx oxnaxgeHus

Koxyx oxnaxgeHus ycTaHaBnMBaeTCcsl Ha NOrpy>KHOM
anekTpoABuratenb Tak, YTobbl X1AKOCTb Npoxoauna
Yepes aneKkTpoABuraTesnb B HanpaBneHnu
BCaCbIBaKOLLEro 0TBEPCTUSA Hacoca, TeM cambliM
ONTUMU3NPYS OxnaxaeHue anektpoasuratens. Cwm.
puc. 25.

TMO1 0509 1297

Puc. 25 TMNpuHUUN OeNCTBUS KOXKYXa OXNaxaeHUs

OxnaxpgarolLme KOXyXu yCTaHaBnN1BaloT B TexX

cnyyasx, korga:

* Y CKBaXKMHHOIO Hacoca O4eHb BbiCOKas Tennosas
Harpyska BcneacTsue, Hanpumep, acuMMeTpun
TOKa, «CyXOro xo4a», neperpysku, BbICOKON
TemMnepaTtypbl OKpy>KatoLei cpeabl, NoOXoro
oxnaxaeHus;

¢ nepeKkavymBarTCa arpecCcuBHbie XXNOKOCTHU,

TMO1 0751 2197 - TM01 0750 2197

NOCKONbKY MpY NOBbILWEHUN TemnepaTypbl Ha 10 °C

CKOPOCTb KOPPO3uKW yaBansaeTcs;
* Npv 3aWnamiIeHnn aneKkTpoaBuraTesns U Hanuymum
ocajka Unu Haneta Ha HeMm.
JononHuTensHas nHpopMauus no Koxyxam
oXnaxn4eHusi 4OCTyMnHa no 3anpocy.
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10. NMonbop kabens

Kabenu

Grundfos npegnaraet norpyxHble OTBETBUTESIbHbIE
kabenu ona pas3nnyHbIX ciiy4yaeB NpuMeHeHus.

Kabenn onsa norpyxHbix gsuratenein Grundfos 4"
OOCTYMHbI ¢ 1 6e3 3arnywek. OTBeTBUTENbHLIN Kaberb
BbIGMpPaeTCsi B COOTBETCTBMU C NPUMEHEHMNEM U TUMOM
YCTaHOBKM.

CtaHgapTHOE UCMNOMHEHNne:

MakcumanbHasa Temnepartypa xugkoctu +70 °C,
KpaTkoBpeMeHHo o +90 °C.

Tabnuubl, NnpeacTaBnsoWmne pasmep kabens B
CKBaXuHe

B tabnuue Ha cTpaHuue 40 npuBegeHa MakcumarnbHas
AnuHa kabensa B MeTpax OT nyckaTens 4o Hacoca npu
NpsiMOM MyCKe 1 pa3nu4yHble pa3mepbl kabensi.

Mpu ncnonb3oBaHMK CXeMbI Mycka 3Be3aa-
TPeyrofnbHUK TOK CHUXaeTcs Ha J3 (I x 0,58), uto
O3Ha4aeT, 4YTo AnnHa kabenst MoXeT ObITb ANUHHEE B
J3 (L x 1,73), yem ykasaHo B Tabnuuax.

Hanpumep, ecnu pabouunii Tok Ha 10 % Huxe
HOMWHanbHOro, kabenb MoxeT ObITb Ha 10 %
ONVHHEee, YeM ykasaHo B Tabnuue.

PacuyéTt anuHbl kabens ocHoBbLIBaeTCs Ha
MakcumanbHoOM nepenage HanpsbkeHusa oT 1 % 0o 3 %
HOMWHANbLHOIO N MakcumarnbHON TemnepaTtype BoAbl
30 °C.

Y1066l MMHUMN3MPOBATL paboune noTepu, ceveHne
kabens MoXHO yBENMUUNTL MO CPABHEHUIO C YKa3aHHbIM
B Tabnuue. 970 ABNseTcs peHTabenbHbIM, TONbLKO
ecnu cKkBaxunHa obecrneymBaeT Heobxoanmoe
NPOCTPaHCTBO U ecnu BpeMs paboTbl Hacoca ABMsieTCA
oonbLnM.

Tabnu4yHble 3HAaYEHWs paccyuTaHbl NO criegyloLlen
dopmyne.

MakcumanbHas gnvHa kabens ogHodasHoro
MOrpy>HOro Hacoca:

U x AU
L = (m)

Ix2x100x(coscpxi+sin<pxx|_)
q

MakcumManbHas anvHa kabens TpéxdasHoro
MOrpy>XHOro Hacoca:

U x AU
L= (m)

Ix1,73x100x(costpxp—+sincpxx|_)
q

O6Go3Ha4yeHus B chopmyne

U = HoMuHanbHoe HanpsikeHue [B]

AU = lepenag HanpsxeHn [%]

| = HomuHanbHbIN TOK ABuratens [A]

Cos ¢= KoadpduumeHT MoLHOCTH

P = YagenbHoe conpotueneHue: 0,025 [Q'MMZ]

q = MNonepe4Hoe cevyeHne BOAOHENPOHULIGEMOro

norpy>Horo kabens [MMZ]
sin @ =41-cos2¢
MHaykTueBHoe conpoTtueneHue: 0,078 x 10-3
[Q/m].

Mpumep

X
=
1]

Tunopasmep asuratens: 30 kBt, MMS 8000
Cxema nycka: Mpamon nyck
HomuHanbHoe HanpsixeHume (U): 3 x400B, 50 Ny
Mepenag HanpskeHns (AU): 3%
HomuHanbHbIn TOK (1): 64,0 A

KoadppmumneHT mowHoctn (cos ¢): 0,85

YnenbHoe conpoTuenexHune (p): 0,025
CeueHue (q): 25 Mm2
sin @: 0,54
MHAOyKTMBHOE conpoTuBneHne 0,078 x 1073 [Q/m]
(XL):

400 x 3

0,025

64,0 x 1,73 x 100 x (0,85 x +0,54 x 0,078 x 103)

L =120 m.
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Pa3smepbl kabens npu 3 x 400 B, 50 'y, npsimou nyck
Mepenaa HanpsixeHun: 3 %
Pa3mepbl

kBT I, [A] Cos 100 % [Mm7]

1,5 25 4 6 10 16 25 35 50 70 95 120 150 185 240 300
55 13,6 0,77 40 66 105 157 258 407 622 850
75 17,6 0,8 29 49 78 117 193 304 465 637 882
92 218 0,81 23 39 62 93 154 243 372 510 706 950
1 24,8 0,83 34 53 80 132 209 320 440 610 823
13 30 0,81 28 45 68 112 176 270 370 513 690 893
15 34 0,82 39 59 97 154 236 324 449 604 783 947
18,5 42 0,81 48 80 126 193 265 366 493 638 770 914
22 48 0,84 41 67 107 164 225 313 422 549 665 793 927
26 57 0,84 57 90 138 189 263 355 462 560 667 781 937
30 66,5 0,83 49 78 119 164 227 307 398 482 574 670 803 926

Makc. Tok ans kabens [A]* 23 30 41 53 74 99 131 162 202 250 301 352 404 461 547 633

* anI ocobo 6nar0an|9|THb|x yCcnoBuax TennooTeona. MakcumanbHas ANvHa kabens B MeTpax OT nyckaTtena A0 Hacoca.

[nsa asuratenen co cxemoun nycka 3sesaa-TpeyronbHUK AnvHa kabens paccunTbiBaeTCs YMHOXEHWEeM COOTBETCTBYIOLLEN ANVNHbI U3 Tabnuubl Ha ﬁ
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OnpepaeneHue pasmepa kabens

PacuyeT ceueHuns kabens

O6o03Ha4yeHus B popmyne

U = HomMuHanbHoe HanpsxeHue [B]
AU Mepenap HanpsikeHw [%]

I HomMunHanbHbIA TOK gBuratens [A]
Cos ¢= KoadbpurumeHT MOoLLHOCTH

P =1
Matepuan kabens:
Megb: X = 40 M/Q X MM2
AntoMmuHuii: X = 35 M/Q x Mm2
q = CeyeHune [MM2]
sin ¢ =41 —cos?¢
X_. = VHAyKT1BHOE conpoTusnexHne
0,078 x 1073 [Q/m]
L = OnuHa kabens [m]

Ap = lNoTtepsa mowHocTu [BT]

[ns pacyerta ceveHus kabens ncnonb3yeTcs
dopmyna:

Mpsimon nyck

1x1,73x100 x L x p x cos @
UxAU-(Ix1,73x100 x L x X_ x sin @)

q-=

3Be3pna - TpeyronbHUK

_ Ix100 x L x p x cos @
Ux AU - (I x 100 x L x X x sin @)

q

3HaveHusa HomuHanbHoro Toka (1) n koadduumeHTa
MOLLHOCTM COS @ NpuBeaeHbl B Tabnmuax Ha
cTpaHuuax ¢ 19 no 24.

PacuyeT notepu MoLWHOCTH

[na pacuyeTta notepn MOLHOCTMK B kabene

ucnonb3yeTcs popmyna:

Ap = 3xLxpx 12
q

Mpumep

Tunopasmep gBuratensi: 45 kBt, MMS 8000

HanpsikeHue: 3x400B,50Tu
Cxema nycka: Mpsimon nyck
HomMuHanbHbIN TOK (1,): 96,5 A
Tpebyemasi anuHa kabens (L): 200 m
Temnepatypa Boabl: 30°C

Bbi6op kabens

Bbibop A: 3 x 150 Mm2
Bbibop B: 3 x 185 MMm2

Pac4yeT notepu mMoLwHOCTHU

Bbi6op A
3xLxpxl?
ApA = 7p
q
Ao, = 3%200x0,02x 96,52
PA 150
App = 745 BT.
Bbi6op B
Aoy = 3%200x0,02 96,52
Pe 185
Apg = 604 Br.
AkoHOMMSA

Paboune yacol/roa: h = 4000.

lopoBas akoHomus (A):

A = (App - Apg) x h = (745 BT - 604 BT) x 4000 =
564.000 BTy = 564 kBTu.

Mpu BbIObOpPE kabens pasamepom 3 x 185 MM? BMeCTO
3 x 150 Mm2 oBecneunBaertcs rogoBasi 3KOHOMUSA B
564 kBTu.

Bpemsi pabotbi: 10 net.
OkoHomusa nocne 10 net (Aqq):
A0 =Ax10 =564 x 10 = 5640 kBT*u.

OKOHOMMS AOMKHA paccyMTbiBaTbCA B MECTHOM
BankTe.
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11. Grundfos Product Center

lMpoepamma roucka u nodbopa
obopydoesaHusi momoxem eam coenamo
rpaesursbHbIl 8b160P.

B packpbiBatoLLeMCsi MeHI0 MOXHO 3afaTb NMOWUcK No
apTukyny, Belbpas pasgen "MpoaykTbl" nnu "flutepatypa”.

NOABOP Ha ocHOBaHWW BbIGpaHHOIO
BapvaHTa 1 BBeAEHHbIX NapameTpoB

GRUNDFOS »\

MS6000

3AMEHA vmetoLerocsi Hacoca pasnuyHbIX
Mapok Ha Hacoc Grundfos. B pesynbraTe noucka
6yaeT npeanoXeHo HECKONbKO BAPUMAHTOB Ha
3aMeHy:

¢ caMbllii 93KOHOMUYHBbIN;

* C HaMMeHbLUMM 3HepronoTpebneHnem;

* C HavMeHbLUeN CTOMMOCTbIO 3aTpaT BO BpeEMS
aKkcnnyaTaumm ()KM3HEHHOro uukna).

A Boiftn~

Cepua nponykTos: Pocckd | 50 My | A3wik Py
M3amesnTb HacTp

aiiT¥ NpaayKT U peleHue

TpONYKTH |

BaequTe HOMED DOAYKTE WK Ef0 H33BaHHE

E Mop6op

w Karanor
BEECTH NapameTpsl noadopa Hacoca

TPOAYKTH W pelieHns

BoicTpbil nonbop
Beepure paGoyyo Touky:
Pacxod (Q* [ MpUMEHEHNID
Harop (H)* M KOHCTPYKLMU Hacocos

Pacuumpentbii noabop: £ PacumpenHbii noabop no 0BNRCTH NPAMEHEHNS £+ Ynpasnsewmblit nonbop

KATANoOr

Grundfos npoaykToB.

3aMEHTL YCTapeBLUMIA HACOC Ha HOBbIA

Bri6op BapuaxTa noaGopa no:

CemelicTBy HacocoB

NpOCTOW AOCTYN KO BCEN
TNVHenKke Npou3BOANMbIX

Bcs Heo6xogumas MHopmauus B OGHOM MecTe

Paboune xapakTepuCcTuKn, TEXHUYECKE ONNCaHWS, N306paxeHns, rabapuTHble YepTexu,
XapaKTepUCTUKN paboThl 3NEKTPOABUraTensl, CXEMbl ANEKTPOMNOAKMIOYEHUN, KOMMMEKTbI
3anacHbIX YacTew 1 cepBUCHbIE KOMMNeKTbl, 3D-4epTexu, nuTepartypa no NPoAyKTy,
cocTaBHble YacTu cuctemsbl. NMporpamma Grundfos Product Center nokaxeT Bce HegaBHO
NPOCMOTPEHHbIE U COXPAHEHHbIE MO3ULIMK, BKITIOYAs LieNble NPOEKThI.
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& Xupkoctn

TMoAoBpaTh HACOC NO THITY KMAKOCTH

— 3ameHa

HAYATb NOABOP

XUOKOCTH

rnomoxeT nogobpaTb Hacoc Ans
CMNOXHOW B NepekaynBaHum,
roproyen, arpeccuBHoOM
)upakocT. MaTepuan
MCNOMNHEHNA NPEAOXEHHOTO
Hacoca 6yaeT xMmmuyecku
COBMECTMM C BbIGpPaHHLIM TUMOM
nepekayvBaemMon XuaKocTu.

JOKyMeHTbl Ans ckayMBaHusA

Ha ctpaHuue npoaykta MoxHo ckadate CAD
yeptexu u REVIT mogenu, pykoBoacTea no
MOHTaXy W1 3KcniyaTauun, katanoru, CepBUCHbIE
VHCTPYKLMN U NpoYne AoKyMeHTbl B hopmate PDF.




GRUNDFOs ™ 43



be think innovate

MockBa

109544, r. Mocksa,

yn. WkonbHas, a. 39-41, ctp. 1

Ten.: (495) 564-88-00, 737-30-00

dakc: (495) 564-88-11

e-mail: grundfos.moscow@grundfos.com

BnaguBocTok

690091, r. BhagnBocTOK,

yn. CemeHoBckas, 29, od. 408
Ten.: (4232) 61-36-72

e-mail: viadivostok@grundfos.com

Bonrorpag

400050, r. Bonrorpag,

yn. PokoccoBckoro, 62, od. 5-26,
BL| «Bonrorpag-Cutu»

Ten.: (8442) 26-40-58, 26-40-59
e-mail: volgograd@grundfos.com

BopoHex

394016, r. BopoHex,

MockoBckuii np-T, 53, odp. 409
Ten./dakc: (473) 261-05-40, 261-05-50
e-mail: voronezh@grundfos.com

EkaTepuHOypr

620014, r. EkatepuHbypr,

yn. b. Enbumna, . 3, 7 atax, od. 708
Ten./dakc: (343) 312-96-96, 312-96-97
e-mail: ekaterinburg@grundfos.com

UpkyTck

664025, r. pkyTck,

yn. Csepanosa, 10,

BL| «Business hall», 6 atax, og. 10
Ten./dakc: (3952) 78-42-00

e-mail: irkutsk@grundfos.com

KasaHb

420107, r. KasaHb,

yn. CanumxaHoBa, 2B, og. 512
Ten.: (843) 567-123-0, 567-123-1,
567-123-2

e-mail: kazan@grundfos.com

KemepoBo
650066, r. Kemeposo,

np. OkTabpbckun, 26, BL, «Masik Mnasay,

4 atax, od. 421
Ten./dakc: (3842) 36-90-37
e-mail: kemerovo@grundfos.com

KpacHopap

350062, r. KpacHogap,

yn. Atapbekosa, 1/1,

M®K «BOSS HOUSE», 4 atax, od. 4
Ten.: (861) 298-04-92

Ten./dakc: (861) 298-04-93

e-mail: krasnodar@grundfos.com

KpacHosipck

660028, r. KpacHosipck,

yn. Maepuyaka, 16

Ten./dakc: (391) 274-20-18, 274-20-19
e-mail: krasnoyarsk@grundfos.com

Kypck

305035, r. Kypck,

yn. QHrenbca, 8, od. 307
Ten./dakc: (4712) 733-287, 733-288
e-mail: kursk@grundfos.com

99167669 0719
ECM: 1265922

www.grundfos.ru
www.grundfos.by
www.grundfos.kz

HwxHun HoBropop

603000, r. HmxHuin Hosropog,

nep. XonogHel, 10 A, od. 4-7
Ten./dakc: (831) 278-97-06, 278-97-15
e-mail: novgorod@grundfos.com

HoBocubupck

630099, r. HoBocubupck,

yn. KameHckas, 7, odp. 701

Ten.: (383) 319-11-11

dakc: (383) 249-22-22

e-mail: novosibirsk@grundfos.com

Omck

644099, r. Omck,

yn. iHTepHaunoHansHas, 14, od. 17
Ten./dakc: (3812) 94-83-72

e-mail: omsk@grundfos.com

Mepmb

614000, r. Mepmb,

yn. MoHacTtbipckas, 61, od. 311
Ten./dpakc: (342) 259-57-63,
259-57-65

e-mail: perm@grundfos.com

MeTpo3aBoack

185003, r. MNMeTpo3aBoack,

yn. KanvHuha, g. 4, 0.203
Ten./dpakc: (8142) 79-80-45

e-mail: petrozavodsk@grundfos.com

PocTtoB-Ha-[loHy

344011, r. PocTtoB-Ha-[loHy,
nep. JonomaHosckun, 70 A,
BL| «Bapgenickuiny, od. 704
Ten.: (863) 303-10-20
Ten./dpakc: (863) 303-10-21,
303-10-22

e-mail: rostov@grundfos.com

Camapa

443001, r. Camapa,

yn. Monoporsapgenckas, 204, 4 aT.,,
OLl «ben MNnasav,

Ten./dakc: (846) 379-07-53, 379-07-54
e-mail: samara@grundfos.com

CaHkT-leTepbypr

195027, r. CaHkT-lNeTepbypr,
Ceepanosckast Hab., 44,

BL| «BeHya», od. 826

Ten.: (812) 633-35-45

dakc: (812) 633-35-46

e-mail: peterburg@grundfos.com

CapaTtoB

410005, r. Capartos,

yn. Bonbwas Cagosas, 239, od. 403
Ten./dakc: (8452) 30-92-26, 30-92-27
e-mail: saratov@grundfos.com

Tyna

300024, r. Tyna,

yn. Xykosckoro, 58, ocduc 306
Ten.: (4872) 25-48-95

e-mail: tula@grundfos.com

TiomeHb

625013, r. TiomeHb,

yn. MNepwmsikoea, 1, cTp. 5,

BLI «Ho6enb-Mapk», odpuc 906
Ten./dakc: (3452) 494-323
e-mail: tyumen@grundfos.com

Yda

Ons noytel: 450075, r. Yda,

yn. P. 3opre, 64, od. 15

Ten.: (3472) 79-97-70

Ten./dakc: (3472) 79-97-71

e-mail: grundfos.ufa@grundfos.com

XabapoBck

680000, r. XabapoBck,

yn. 3anapuHa, 53, od. 44

Ten.: (4212) 707-724

e-mail: khabarovsk@grundfos.com

YenabuHck

454091, r. YenabuHck, yn. Enbkuna, 45 A,
og. 801, BL| «BUTMP»

Ten./dakc: (351) 245-46-77

e-mail: chelyabinsk@grundfos.com

Apocnasnb

150003, r. Apocnaensb,

yn. PecnybnukaHckas, 3, kopn. 1, od. 205
Ten./dpakc: (4852) 58-58-09

e-mail: yaroslavi@grundfos.com

MuHck
220125, r. MuHck,

yn. WadapHaHckas, 11, od. 56, BLI «MopT»

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

Anmathbl

050010, r. AnmaThl,

MKp-oH Kok-Tobe, yn. Kei3 XXubek, 7
Ten.: +7 (727) 227-98-55

dakc: +7 (727) 239-65-70

e-mail: kazakhstan@grundfos.com

AcTaHa

010000, r. ActaHa,

yn. Mannuna, 4/1, od. 106
Ten.: +7 (7172) 69-56-82
dakc: +7 (7172) 69-56-83
e-mail: astana@grundfos.com

ATbipay

060000, r. ATbipay,

yn. Caposas, 61

Ten.: +7 (7122) 75-54-80
e-mail: atyrau@grundfos.com

Yctb-KameHoropck

490002, r. YcTb-KameHoropck,
yn. BuHorpagosa, 29

Ten.: +7 (7232) 76-39-15

dakc: +7 (7232) 76-39-15
e-mail: oskemen@grundfos.com

PACIMPOCTPAHAETCA
BECIIATHO

GRUNDFOS

© 2019 Grundfos Holding A/S, Bce npaBa 3aLmLieHbI.

ToBapHble 3Haku, NpeACTaBeHHbIE B 3TOM MaTepuane, B Tom yucne Grundfos, norotun Grundfos u "be think innovate", sBnsoTCs 3aperncTpupoBaHHbIMM TOBapHbIMK 3Hakamu, npuHaanexawmm The Grundfos Group. Bece npaBa 3aluyLLeHbl.

B03MOXHbI TEXHUYECKNE UBMEHEHUS.
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