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1. 3HaYeHUe CMMBOJIOB U HaAgNucen B
OOKYMeHTe

lMpedynpexdeHue

Hecob6nodeHue 0aHHbIX yKa3aHuli Moxem
umemb onacHble 07151 300poebsi rdel
nocnedcmeusi.

lMpedynpexodeHue

Konmakm ¢ 2opsiqumu noeepxHocmsiMu
o6opydoeaHusi MOXxem fpusecmu K 0Xxo2am u
MSKKUM meJsleCHbIM M08PeX0eHUsIM.

Yka3zaHusi no mexHuke 6e3onacHocmu,
HeebINnosIHeHUe KomopbIX MOXem ebi38amb
omka3 o6opydoeaHusi, a makxe e20
noepexadeHue.

BHumaHune

Yka3zaHue

PexkomeHOayuu unu ykazaHusi, obrezqaroujue
pabomy u obecneyuearowjue 6e30nacHyro

aKkcnnyamayuro obopydoeaHusi.

>4 e

2. CoKpalieHusa n onpegerneHuns

Al AHanorosbIi BXOA.

AL ABapwuiiHbIV CUTHan, HeoMyCTMMOe 3Ha4YeHne Ha
HWXHEM npegene.

AO AHanoroBbI BbIXoAd.

AU ABapuHbIN CUrHan, He4oMNyCTMMOE 3Ha4YeHne Ha

BepxHeM npegene.

CIM Mopaynb nepefayun AaHHbIX.

Bbixog, cnocobHbIn obecnevntb NnpoTekaHne
ToKa Yepes Harpysky 6e3 AoNoNHUTENBHOIO

AKTUBHbBIN
nUTaHUs.

BbIXO4
Harpyska nogkntoyaeTcs Mexay akTUBHbIM
BbIXOJOM U 3eMIEN.

DI Lindposon Bxoa.

DO LincdppoBoit BbixoA.

V30 ABTOMaTMYECKMI BbIKOYaTENb C PyHKUNEN
3alMThI NMPU yTEYKE Ha 3EMITHO.
Lindposon gatumk Grundfos.

GDS [aTtynk yctaHaBnuBaeTcs 3aBOAOM-
NPOn3BOANTENEM Ha HEKOTOPbIX Hacocax
Grundfos.
DUpMEHHbIV NPOTOKOI Nepeaayn AaHHbIX

GENIbus P P pepam A
Grundfos.

GND O6wWuin KOHTaKT /3emns.

Grundfos Eye CBeTOBOW MHONKATOP COCTOSHUS.

Mop Puck nopaxeHnsi anekTpuyecknM TOKOM npu

HanpsaxeHnem KacaHUM KOHTaKTOB.

OTKPBITBIN KONMEKTOP:

oC -
LindppoBon BbIXoA C OTKPbITbIM KONIFIEKTOPOM.

PE 3awunTHOE 3a3eMrieHue.

3alnTHOE CBEPXHN3KOE HamnpsiKeHue.
HanpsixeHve, He npeBbiLLaoLLee CBEPXHU3KOro
npy HopMarbHbIX YCIIOBUSIX U YCIOBUSIX
HeucnpaBHOCTU, 32 UCKITYEHUEM HapyLLEeHNs
3a3eMneHuns B Apyrux uensx.

3CHH

BesonacHoe CBepXHU3Koe HamnpsikeHue.
HanpsixeHve, He nNpeBbiLLaoLLee CBEPXHU3KOrO
npy HOpMarbHbIX YCIIOBUSIX U YCNOBUSIX
HeucnpaBHOCTU, BKIIlOYAs 3aMblKaHWS Ha 3eMIH0
B AAPYruX Lensx.

BCHH




3. O6bwmne cBegeHnsa o6 uspgenum

HacTtoswee [lononHeHune k [MacnopTy, PykoBoACTBY MO MOHTaxy
1 aKcnnyaTtaumm pacnpocTtpaHsieTcs Ha Hacocel CRE, CRIE,
CRNE, CRTE, MTRE, CME cBbiwe 11 kBT.

VIHCTpyKUUK, He NpeAcTaBnNeHHble B HACTOSLLEM JOKYMEHTE,
cmoTpuTe B [NacnopTe, PyKOBOACTBE NO MOHTaxXy U
aKcnnyartaumu.

E-Hacocbl komnaHum Grundfos ocHalleHbl cTaH4apTHBIMK
3neKkTpoABUraTeNsiMU CO BCTPOEHHbLIM NpeobpasoBaTenem
YyacToTbl. Hacockl npegHasHaveHbl AN TpéxdasHoro
NOAKIMIOYEHUSI CETU INEKTPONUTAHUS.

Hacocbl 6e3 patuuka, yCcTaHOBJIeHHOro Ha 3aBoae

Hacocbl 060pynoBaHbl BCTpoeHHbIM [T kOHTponnepom n MoryT
ObITb HACTPOEHbI NOA BHELHWI AaTUYKK, A4NS PErynnpoBKu
cneayooLwmx napameTpoB:

+  JaBneHus
* nepenaja AaBrneHust

« TemnepaTypbl

* nepenaga Temnepartyp
* pacxopa.

B cooTBeTCTBUM C 3aBOACKMMW HACTPOMKaAMK HACOChI
YCTaHOBIEHbI HA PEXUM YNpPaBleHUs KHepPerynmpyemMbliny.

MW KoHTpoNnep MOXHO akTUBMPOBATbL C MOMOLLbIO NPOrpamMmebl
Grundfos GO nnu Grundfos GO Remote u nynbTa
ANCTaHLMOHHOTO yrpaBreHus, COCTOALWero n3 Moayns ceasu Ml
1 cMapTdoHa ¢ onepaunoHHon cuctemon 10s unu Android.

Hacochbl ¢ gaTtunkom gaBneHus

Hacocbl ocHalleHbl BCTpOeHHbIM U koHTponnepom, n B
COOTBETCTBMU C HACTPONKaMuN nogaepxaHre NoCTOAHHOro
AaBIeHNst HarHeTaHUs OCyLLEeCTBNSETCH No AaTYMKY AaBMEHUS.
Hacocbl ycTaHOBMNEHbBI HAa PEXUM YNPaBNeHUs «perynmpyemMbiny.

Hacocbl B OCHOBHOM UCMOMb3YHOTCS A8 NoAAepXaHUs
NMOCTOSIHHOrO AaBfeHNUsi B CUCTeMax C MepeMeHHbIM
BogonoTpebnexHnem.

HacTtpoiiku

OnucaHne HacTpoek, NPUMEHEHHbIX K Hacocam 6e3 BCTPOEHHOTO
JaTyuka 1 Hacocam C AaTYNKOM AaBreHUs!, yCTaHOBMNEHHbIM Ha
3aBoje.

YcTaHOBNeHHOe 3Ha4YeHune

TpebyeMoe ycTaHOBMNEHHOE 3Ha4YeHVe MOXHO 3aA4aTb OOHUM U3
Tpéx cnocoboB:

* HenocpeaCTBEHHO Ha NaHesnu ynpasneHna
* 4epes BXO4 BHeLIHero curHarna yctTaHOB/IEHHOro 3Ha4eHus

* CMOMOLLbI0 ANCTaHUMOHHOro ynpaenenusa Grundfos Go
Remote.

Opyrve HacTpomku

Bce ocTtanbHble HAaCTPOViKK BbINOMNHAKTCA ¢ noMowbio Grundfos
Go Remote.

BaxHble napameTpebl, Takue Kak pakTnyeckoe 3Ha4yeHune
napameTpa ynpasneHus, aHepronotpebneHune n ap., MOXHO
onpegenuTb ¢ nomolbio Grundfos Go Remote.

OTgenbHble cneunpuyeckne HaCTPOMKN MOryT ObITb BbINOSHEHbI
TONbBKO cneunanucTaMmm cepBrCHbIX LeHTpos Grundfos, ¢
MCnofib30BaHMEM CreLmnanbHoro nporpammHoro obecneyexms
PC Tool E-product.

3a 6bonee nogpobHOM nHpopmaumen obpallanTecb B MECTHOE
npegcraBuTenscTBO KomnaHun Grundfos.

4. MoHTaX MexaHU4YeCcKoM YacTu

Hacoc pomxeH 6biTb HAAEXHO 3aKpenEH Ha MPOYHOM
hbyHAaMeHTe C MOMOLLbI0 GONTOB, YCTAHOBIIEHHbIX B OTBEPCTUSI
NANTbI-OCHOBAHUSI.

4.1 OxnaxaeHue gBurarens

[na obecnevyeHns OCTAaTOYHOrO OXNaXKaeHus
aneKkTpoaBUraTensi U aNIeKTPOHHOro 06opyaoBaHus cobnogante
cnepytwoume TpeboBaHusa:

* YBeauTechb, YTO 4OCTATOYHO BO3AyXa ANA OXNaxAeHNs.

* [NoppepxuBanite TemnepaTypy oxnaxgatoLiero Bo3gyxa Huxe
40 °C.

+ Cnegwute 3a TeM, 4TOObI Oxnaxgatowme pebpa n nonactu
BEHTMNATOPa ObINW YNCTLIMU.

4.2 MoHTaX BHe nomeLleHus

Mpu MoHTaxe BHe nomeLlleHnst Heobxoanmo obecneynTb
HeobXxoA4MMyIo 3alUMTy Hacoca, YTobbl UCKNYNTL 0bpasoBaHne
KOHOEeHcaTa Ha aneKkTpoHHOM ob6opyaoBaHun. Cm. puc. 1.

3awmTta gomkHa 6bITb 4OCTAaTOYHO 6OMbLLON, YTOObI
anekTpoaBuraTenb He NoABeprarncst BO3AeNCTBUIO NPSMbIX
COMHEeYHbIX Ny4en, Aoxas unu cHera. Komnaxus Grundfos He
nocTaBnseT 3aWwuTHbIe NpucnocobneHns. NMoaTomy Mbl
pekomeHayeM Bam No3aboTuUTbCs O 3alnTe AN KOHKPETHON
yCTaHOBKM. B 30Hax ¢ BbICOKOW BMa)XHOCTbO BO3AyXa
pekoMeHayeTcs 3aeiCTBOBaTb BCTPOEHHY0 CTaLUOHapHYH0
dyHKUMI0 oborpesa.

TMO0O0 8622 0101 - TM02 8514 0304

Puc. 1 MNprmepbl 3alnTHBIX HABECOB (HEe MOCTaBMASATCA
komnaHuen Grundfos)

YaanuTe cnvBHyto NpobKy, HanpaBneHHy BHU3, YTOOLI B
ABuraTtene He ckannueanacb Brnara v Boga.

BepTukanbHoO ycTaHaBnMBaeMble HAaCOChI Nocre yaaneHus
CINMBHOWM NPo6KKN MMetoT cTeneHb 3awuTbl IP55. CTeneHb 3awwmThbl
ropu3oHTanbHO yCTaHaBMMBaeMbIX HACOCOB MeHsieTcsl Ha IP54.

5. MopkntoyeHue anekTpoobopyaoBaHUA

5.1 Hacocbl ¢ TpexcasHbIMK 3nekTpoaBUraTensamu,
15 - 22 kBT

lMpedynpexdeHue

lMompe6umens unu nuyo/opz2aHusayus,
8bINOoJIHAWUe MOHMaX, Hecym
omeemcmeeHHOCMb 3a NMpasusibHoe
ﬂOOKﬂ}O‘leHue 3a3emMJsieHUs1 U 3alyumsbl 8
coomeemcmeuu c delicmayrouwyumu 1Y u
MeCMHbIMU HOPMamueHbIMU 60KymeHmaMU.
Bce onepayuu Aos1KHbI 8bIMOJIHAMbCS
KeanuguyupoeaHHbIM Creyuaaucmom.

lMpedynpexdeHue

leped npoeedeHuem n6bIx pabom e
K/1ieMMHoU Kopobke Hacoca He06x00UMO Kak
MUHUMYM 3a nsimbs MUHym 80 3mozo
OMKJII0YUMb HanpsHKeHue numaHus.
O6pamume eHUMaHUe, YMo cu2HaslbHoe pesle
Moxxem 6bimb MOOKITIOYEHO K HEWHEMY
UCMOYHUKY numaHusi, KomophbIl ocmaémcsi
nodcoeduHEHHbIM MPU OMKJIFOYEeHUU om
numarwel cemu.

lpedynpexdeHue

Temnepamypa nogepxHocmu KiieMMHOU
KOopob6ku Moxxem 6bimb 60onbwe 70 °C eo epemsi
pabomsi Hacoca.

Pycckun (RU)
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5.1.1 MNogrotoBka

Mepen noaknioyeHrem E-Hacoca K ceTu anekTponutaHus
HeobxoMMO BHUMATENbHO N3YUYNThL CXeMY Ha puc. 2.

_____ T
Lt — : — L1
L2 —! y30 ! — L2
L3 — — L3
PE

@O

Puc. 2 lNogKkntoYeHHbIN K CETU HAacoC C CeTeBbIM
BbIKIlOYaTENEM, NIaBKMMU NPeaoXpaHUTENsIMH,
[ONOMHUTENbHOW 3aWMTON U 3aLUUTHBLIM 3a3eMeHNEM

5.1.2 3awuTa oT yaapa TOKOM - NpU OTCYTCTBUMN
HenocpeACcTBEHHOro NPUKOCHOBEHUSA

lMpedynpexdeHue

Hacoc domxeH 6b1mb 3a3eMiieH 8 coomeemcmeuu
¢ deticmeyrowumu 1Y3 u MecmHbIMuU
HOpMamueHbIMU OOKyMeHmamu.

Tok kak ymeuyku > 10 MA, ycmpolicmeo 3a3emsieHusi
0oJmKHO ydoesiemeopsimb crieyuasbHbIM
mpe6oeaHusim.

Hacoc pomxeH 6bITb yCTaHOBJ1€H CTauMOHaApPHO N HEMNOABUXXHO.

MOoHTax AOMKEeH BbIMOMHATLCS MO 06pa3u,y OAHOro us
npuBegeHHbIX HUXe NMpUMepoB:

*  OTAenbHbIM 3alUWUTHBLIM NPOBOAOM C MONEepPeYHbIM ceYeHnem
He meHee 10 Mm?2.

TMO04 3021 3508

Puc. 3 MNopknioyeHne oTAenbHOro 3awmuTHOro nposoaa ¢
MOMOLLbIO OAHOIO M3 MPOBOAOB 4-XWNbHOIO CUOBOrO
kabens (c nonepeyHbIM ceyeHnem He meHee 10 Mm?).

¢ [ABYMS 3aLMTHbIMM NPOBOAAMMU C OAMHAKOBbLIM NOMNEPEYHbBIM
ceyeHMeM B Ka4yecTBe cunoBoro kabens; oavH NpoBog,
noAknoyaeTcs K JONONHUTENbHOM KneMme 3a3eMIeHns B
KNeMMHOW KopobKe.

TMO03 8606 2007

Puc. 4 MoagkntoyeHne ABYX 3alMTHbIX MPOBOAOB 3a3eMIIEHNS
C NMOMOLLbI0 ABYX MPOBOAOB 5-XMbHOTO CUOBOTrO
kabens

lMpoBoaa 3alMTHOro 3a3eMeHNs AOMKHbI UMETb LiBETOBYIO
MapKMpoBKy nnbo xenTo-3eneHoro (PE), nnbo xento-3eneHo-
cuHero (PEN) ueta.
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5.1.3 NnaBkue npegoxpaHuTenun

PekoMeHA0OBaHHbIe TUNOpa3Mepbl NpefoxpaHuTenen ykazaHol B
pasgene 21.1 HanpsixxeHue numaHus.

5.1.4 JononHuTenbHas 3awumTa

Ecnun Hacoc noakmoYeH k aneKkTpu4eckoii ycTaHoBKe, B KOTOPOW
B KAYeCTBE AOMNOMHUTENbHON 3aLMTbl UCMNOMb3yeTCs 3aluTa oT
ToKa yTedku Ha 3emnto (Y30), ycTponCcTBO 3alyMTHOro
OTKMIOYEHMS AOMKHO UMETb MapKUPOBKY:

&[] o

ABTOMAT 3awWunThl TUNa B.

Mpw BEIGOPE YCTPOMCTBA 3aLLUTHOIO OTKHOYEHNS HEOBXOAMMO
yunTbiBaTb O6LLEE 3HAUYEHUE TOKA YTEUYKM BCEX SNTEMEHTOB
anekTpoobopyaoBaHusi.

Tok yTeyku anekTpoaBuraTens npu akcnnyatauum B HOpMarnbHbIX
ycrnoBusax cM. B pasgene 21.3 Tok ymeuku.

Bo Bpemsi nycka 1 npy aCUMMETPUYHOM 31eKTPOCHaGXeHNM TOK
YTEYKN MOXET GbiTb Bblle 0GbIYHOTO 1 MOXET Bbl3BaTb
cpabatbiBaHue Y30.

5.1.5 3awumTa anekTpogBUraTens

OnekTpoaBuraTenb Hacoca 3aluLLeH OT NOCTENEHHOMN
neperpy3sku, (TP 211).

5.1.6 3awmTa OT NepeHanpsXKeHus
Hacoc 3awuiyeH oT nepexoaHbiX HanpsiXKeHW B CETU.

Hacoc ocHalléH BapnucTopoM, KOTOPbIA ABNSETCSA 3N1eMEHTOM
3alMThl OT NEPEXOAHbIX HANPSXKEHU B CETU.

Co BpeMeHeM BapucTop TepseT yHKLMOHaNbHbIE CBONCTBA U
ero Heobxoammo byneT 3ameHnUTb. Koraa npuaeT Bpemsi MeHsiTb
BapucTop, B PC Tool E-products nosiBuTcs coOoTBETCTBYIOLLMIA
npegynpeauTenbHbli curHan. Cm. pasgen 19. TexHuyeckoe
obcnyxuesaHue.

5.1.7 HanpsixxeHue NUTaHUA U CeTb 3NEKTPONUTaHUsA
3 x 380-480 B -10%/+10%, 50/60 Iy, PE.

3HayeHusi paboyero HanpPsXKEHUs M YacTOTbl TOKa yka3aHbl Ha
d1pMeHHON Tabnnyke ¢ HOMUHaNbHBIMY faHHBIMK Hacoca.

Y6eanTtech, YTO XapakTepPUCTUKN IneKkTpoaBuratTens
COOTBETCTBYIOT NapaMeTpam MCMosb3yemMoro Ha MecTe
YCTaHOBKM UCTOYHMKA 3NEKTPONUTaHNS.

KoHLbl NpoBOAOB, BLIBOAUMBIX B KITEMMHY0 KOPOOKY
aneKkTpoABUraTens Hacoca, AOMKHbI ObiTb MaKCUMarnbHO
KOpOTKMMU. cKntoyeHne cocTaBnseT NpoBoj 3alMTHOro
3a3eMneHus], AnvHa KOTOpOoro AomKHa BbIGUpaTbCs Takown, YToOb!
OH obopBancsa nocnegHnm, ecnu kabens 6ygeT cnyyanHo
BblpBaH 13 pe3bboBoi kabenbHON MydThI.

? ? MoMeHTbI 3aTsKKK, knemmbl L1-L3:

MuH. MOMeHT 3aTsixku: 2,2 Hm
Makc. MOMeHT 3aTaxkn: 2,8 Hm

%

TMO03 8605 2007 - TM04 3048 3508

Puc. 5 lNogknioveHne anekTponntTaHns



KabenbHoe ynnoTtHeHue

+ KabenbHoe ynnoTHeHue 1 x M40, anameTp kabens @16-028
+ KabGenbHoe ynnoTtHeHue 1 x M20, anameTtp kabens @9-317
+ KabenbHoe ynnoTHeHue 2 x M16, guameTp kabensa @4-310

BcTaBHble kabenbHble BBOAbI 2 X M16.

lpedynpexdeHue

Ecnu numarowuli kabesnb NoepexoeH, OH
doJnkeH 6bImb 3aMeHeH KeanuguyupoeaHHbIM
nepcoHasiom.

Tun cetn

lpedynpexdeHue

He nodknroyaiime 4acmomHo-pe2ynupyembie
Hacocbl ¢ mpéxghasHbIMU
3aslekmpodeu2amesnisiMu K cemu numaHus ¢
HanpsixeHuem Mexdy ¢hasol u 3emMnél 6osbwe
440 B.

5.1.8 BknroyeHue/BbIKNO4YEeHUEe Hacoca
BknroyeHue/8bIKJIlOYeHUe Hacoca ¢ MoMouwbHo
cemeeo20 8blK/IoYamerisi pa3pewaemcs
8bIMOJIHSIMb He Yauje, YeM OOUH pa3 e
15 MuHym.

I'Ipm BKIHOYEHNN C MNOMOLLbIO CETEBOIO BbIKtOYaTesid Hacoc
Ha4yunHaeT pa6OTaTb Nnb CNyCcTA 5 CeKyHA.

Ecnun TpebyeTcs 6onee yacTtoe BKIIOYEHME U BbIKITIOYEHNE
Hacoca, ucnonb3ynTe BXoA ANA BHELUHEro cMrHana BKI./BbIKM.
npv BKMOYEHMU/BBIKIIOYEHMIN Hacoca.

Ecnu Hacoc BkntoYaeTcs Uinm oTKYaeTcsl C NOMOLLbIO
BHelwHero curHana BKJ1/BbIKJ1, oH HauMHaeT paboTtaTb
HEeMeaNeHHo.

5.1.9 MoakntoyeHune

Ecnu eHewHul ebiknrovYamerns BKJ1/BbIKIT

Yka3aHue | He nodkr0YeH, knemMmbl 2 U 3 He06x00UMO

coeOuHUMb nepeMbI4KoU.

[nsa BoinonHeHns TpeboBaHmii No TexHuke 6e3onacHocTn
NpoBOAA, OTHOCALLMECSH K YKa3aHHbIM HUXE rpynnam, AOMKHbI
ObITb HAAEXHO N30MMPOBaHbI APYr OT Apyra Ha BCEM CBOEM
NPOTS>KEHUW C MOMOLLbIO YCUIIEHHON M30NALUK:

Mpynna 1: BxoAabl

*  BKI/BbIKJT knemmbl 2 1 3

* umdposou Bxoa knemmol 1 1 9

* YCTa@HOBIEHHOro 3Ha4yeHus knemmol 4, 51 6
* CUrHamnoB AaTyuvka knemmbl 7 1 8

* wuHbl GENlbus knemmbl B, Y n A

Bce Bxoapl (rpynna 1) nsonmposaHbl OT NOAKMOYEHHbIX K
3MeKTPOCeTN YacTel aNeKTpoobopyA0BaHMSA C MOMOLLbIO
YCUNEHHOW N30NSALMUN U ranibBaHNYeCKN pa3BsidaHbl C APYruMm
anekTpouensiMu.

Ha Bce kneMmbl cucTeMbl yripaBrieHnst NoAaeTcs MOHUKEHHoe
HanpshkeHne Ans nosbiweHns anekTpobesonacHocTn (3CHH).
370 obecneunBaeT 3aWwuTy OT yAapoB TOKOM.

Mpynna 2: Beixop (curHana pene, knemm NC, C, NO)

Bbixop (rpynna 2) ranbBaHU4ecku pasBsi3aH ¢ Apyrumu
anektpouensamu. K kriemmam Bbixoda MOXeT BbiTb MogaHo
pabouee HanpsXKEHNE UMU CBEPXHU3KOE HaMpPsKEHNe.

I'pynna 3: CeTeBoe nutaHue (knemmbl L1, L2, L3)
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Puc. 6 Cxema coeanHeHumn

lanbBaHn4yeckn 6esonacHas pa3BsA3Ka AO0J1KXHa COOTBETCTBOBATb
TpeGOBaHMﬂM yCVIJ'IeHHOVI n3ondauunu, Brrovas Tpe6OBaHVIﬂ no
ONVHE NYTU TOKa YTEe4YKU 1 3a3opam.

Pycckun (RU)
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5.2 CurHanbHble Kabenu

» KabGenu BHelwHero BoikntodaTens BKI1/BbIKI, umdgposoro Bxoaa,
a TakXke YCTaHOBMEHHOTO 3HAaYEeHNS 1 JaTymKka JOMMKHbI ObITb
3KpaHMpoBaHbl. HeobxoaMMo NpUMeHATb kabenu ¢ nonepeyHsbIM
ceyeHuneM xun He meHee 0,5 Mm? 1 He Gonee 1,5 Mv2.

» OkpaHupoBaHue kabenew OMKHO BbIMOMHATLCS
nofkntoyeHnem obomx KoHLoB kabernbHON 060M0o4YKM Ha Maccy
Hacoca. Kpaii akpaHupytoLlen 060M04KN AOIMKEH HaX0AUTLCS
Ha MUHUMaNbHO BO3MOXHOM yAarneHumn oT KNeMMm, CM. puc. 7.

TMO02 1325 0901

Puc. 7 CoeaguHeHve onneTku un npoBOAOB 3KpaHMPOBAHHOIO
kabens ¢ konoakomn

*  BuHTBI coegnHeHus Ha MaccCy OOJIKHbI BCcerga ObITb Npo4vHO
3aTAHYTbI, HE3aBUCMMO OT TOro, NOAKJHYEeH Kabenb nnu Her.

* KoHUbl NpoBOAOB, BEIBOAMMBIX B KNEMMHY0 KOPOBKY
anekTpoABUraTens Hacoca, AOMKHbl 6bITb MakcMMmarnbHO
KOPOTKUMM.

5.3 Kabenb ansa noakno4YeHUs LWUHbI

5.3.1 HoBas ycTtaHoBKa

[ina coegnHeHns no WwWuHe cBs3n HeobxoaMMo ncnonb3oBaTh
TPEX>KUMbHbIA 9KPAaHUPOBAHHbIN kKabenb CeYeHneM Xnusbl He
meHee 0,2 mm? 1 He Bonee 1,5 mMm2.

» Ecnu Hacoc nogknoyaeTcs K yCTPONCTBY, UMeloLeMy
kabenbHOe CoeaMHEHNe, KPaHNPYIOLLYIO OMIeTKy
Heo6X04MMO NOAKMIOYUTL creunanbHo ckoboit no Bcemy
nepuMeTpy OnneTku.

+ Ecnu ycTpoictBo He MMeeT TaKoro e kKabenbHOro CoeAnHeHNs,
3KPaHMPYIOLLYIO ONNETKY OCTaBMAT He NOACOeANHEHHBIM C
3TOWN CTOPOHbI, Kak 3TO NokasaHo Ha puc. 11.

TMO02 8841 0904

Puc. 8 MoagkntoveHmne 3-XMNbHOro 3KpaHMPOBAHHOTO kabens

5.3.2 3ameHa paHee yCTaHOBIIEHHOIO Hacoca

+ Ecnu npu ycTaHOBKe CTaporo Hacoca npuMeHsncs
9KPaHWPOBAHHbIV 2-KUMbHbIA Kabenb, NogKMYeHNe AOMKHO
ObITb NPON3BEAEHO, KakK MOKa3aHo Ha puc. 12.

Hacoc

TMO02 8842 0904

Puc. 9 MoagknioveHne 2-XnnbHOro akpaHnpoBaHHoro kabens

» Ecnu npm yctaHoBKke cTaporo Hacoca npuMeHsncs
3KpaHUPOBaHHbIV 3-XUMNbHbIN kKabenb, NOAKNIOYEHNE OOMKHO
ObITb NPON3BEAEHO B COOTBETCTBUM C pasgenom 5.3.1 Hoeas
ycmaHoska.

6. CnocoObl perynmpoBaHus

YcTaHoBKa napameTpoB v ynpaBreHue YacToTHO-
perynmpyembiM1 HacoCaMu BbIMNOMHSETCS B COOTBETCTBUM C
pexvmMamMm aKchyaTaumum u ynpasneHus.

6.1 O630p pexumoB

Pexumbl
Hopman. — OctaHoB — MwuH. — Makc.

akcnnyarauuu
Cnocob6bl

Heperynup. — Perynup.
perynupoBaHusi

C nocTtosH. Mocrosn.")

XapakT-kon naBreHune

1) Ans AaHHOro pexuMa ynpaefieHns HacoC OCHALLEH AaTYMKOM
AaBneHuns. Hacoc MoXeT BbITb Tak)Ke OCHALLEH AaTYMKOM
Temnepatypbl. B aToM criyyae B pexumMe perynnposaHus
GyLeT perynmpoBaTbCsi NOCTOSIHHAA TeMnepaTypa.

6.2 Pexxum akcnnyatauum

Ecnu yctaHoBneH HopManbHbI pexum akcnnyaTtaumm, MOXHO
NocTaBUTb PErynupyembii NN Heperynmpyemblin pexum
ynpasnenus. Cm. pasgen 6.3 Pexum ynpasneHus.

[pyrmue BO3MOXHble pexunmsl akcnnyatauun: OctaHoB, MuH. unv
Makc.

* OcTaHoB: HacoC OCTaHOBJIEH

* MwuH.: Hacoc paboTaeT ¢ MUHUMarbHOW YacToTow
BpaLleHus
* Makc.: Hacoc paboTaeT ¢ MakCMarnbHOW YacTOTOW

BpawieHuna.

Ha pucyHke 10 cxemaTu4HO npeAcTaBneHbl MakcumMarnbHas v
MUHMManbHasa xapakTepucTukn Hacoca.

H
Makc.
o)
(2]
(2]
o
MuH. S
n
o)
(=)
X/—— 3
Q =

Puc. 10 MakcumanbHas 1 MUHUManbHas XxapakTepUCcTUKn

Makc. xapakTepucTuka MoxeT, Hanpumep, BelibupaTbCs npu
yOoaneHun Bo3ayxa U3 CUCTEMbI NPV MOHTaxXe Hacoca.

Pexum akcnnyaTauum B COOTBETCTBUM C MUHUMATbHOM
XapakTepucTuKoln cnefyet Bblbupath B criyyae, ecnm
Heob6xoaMma MUHUManbHas nogava.

Ecnu oTknioyaeTcst HanpsikeHne NuTaHna Hacoca, HacTPONKK
Hacoca coxpaHsatoTcs.

Grundfos GO Remote gaeT 4ONONHUTENBHYIO BO3MOXHOCTb
yCTaHOBKM NapameTpoB 1 BbiBOAA HA AUCMNENR BaXHENLLNX
napameTpoB, cM. pasgen 9. Grundfos GO Remote.



6.3 Pexxum ynpaBneHus

6.3.1 Hacochbl 6e3 paTuuka, ycTaHOBNEHHOro Ha 3aBoje

Ha 3aBoge-n3roToBuTenie HacocC NpeABapUTENbLHO HACTPOEH Ha
Heperynvpyemsblii pexXum ynpasrneHus.

B Heperynupyemom pexume ynpasneHns Hacoc paboTtaeT B
COOTBETCTBUM C BBEAEHHOWN NOCTOSIHHOW XapakTepucTukown, puc. 11.
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TMOO 7746 1304

Puc. 11 Hacoc B Heperynupyemom pexume (MoCcTosiHHas
XapakTepucTumka)

6.3.2 Hacochbl ¢ gaTYuKoM gaBneHus
Hacoc MmoxeT yHKLMOHMPOBaTL B ABYX peXuUMax:
PErynmpyemMom 1 Heperynmpyemom, cM. puc. 12.

Mpun perynupyemMom pexume aKkcniyartaumm Hacoc aBToMaTn4ecku
noAcTpanBaeT CBOK NPON3BOANTENIbHOCTb (T.e. AaBlieHne Ha
BbIXo4e HaCOCQ) B COOTBETCTBUU C Bbl6paHHbIM 3adaHHbIM
3Ha4YeHneMm perynmpyemoro napametpa.

[py Heperynupyemom pexvime ynpasrneHus Hacoc paboTtaeT B
COOTBETCTBUM C BBEEHHOW NMOCTOSIHHON XapakTepUCTUKOMN.

Perynup. Heperynup.

H H
Hset
\ \ A
©
Q Q

Puc. 12 Hacoc B perynupyemom (NoCcTOSHHOE AaBreHue)
UNu Heperynupyemom pexume (NocTosiHHas
XapakTepucTuka)

TMO0O 7668 0404

7. YcTaHOBKa napamMeTpoB Hacoca

7.1 3aBoackasi HacTpomka

Hacocbl 6e3 gaTtuuka, yCTaHOBJIEHHOIo Ha 3aBoge

Ha 3aBoge-nsrotoBmTene Hacockl NpeABapuTeNbHO HACTPOEHBI
Ha HeperynupyeMbli peXuM ynpasreHus.

YcTtaHoBneHHoe 3HaveHne cooTBeTcTByeT 100 % mMakcumansHon
Npou3BOANTENBHOCTM Hacoca (CM. cneundukaLmio Ha Hacoc).

Hacocbl ¢ gatynkom gaBneHus

Ha 3aBoae-n3roToBuTENne HACOChl NPeABapUTENIbHO HACTPOEHBI
Ha perynupyembii peXum yrnpasreHus. YCTaHOBINEHHOe
3HayeHne cooTBeTcTBYeT 50 % Anana3oHa naMepeHus gatyuka
(cM. hvpMeHHyto Tabnnyky Ha Hacoce).

8. YcTaHOBKa napamMeTpoOB C NOMOLLbIO NaHenun
ynpasneHus

MNaHenb ynpasneHusa, pacrnonoXeHHada Ha KNEeMMHOM Kopo6|<e,

puc. 13, NMeeT crieayrlimne KHOMNKU U CBETOBbIE MHONKATOPbI:

e KHonku @ n @ AOnsa 3agaHna yCTaHOBJIEHHOIO 3Ha4YeHu4.

« CseToBble Nons XENToro useTa Ans MHAWKaLUMM 3a0aHHOro
3HaYeHus.

+ CBeToamoabl CUCTEMbI CUTHanNu3aumm 3eneHoro (pabovas
MHAMKaUKS) U KpacHOro (aBapuinHasa nHankaums) useta.

_ KHonku

CaeToBble nonsi ji— @ e

CsetoBble
VHOMKATOPbI

TMO02 8513 0304

Puc. 13 NaHenb ynpaBneHnst Hacocamu ¢ TpéxdasHbiMu
anekTpoasuratenamu, 15 - 22 kBt

8.1 YcTtaHOBKa pexuma akcnnyartaumm
BO3MOXHbIE HACTPOMKMK:

* Hopwman.
» OcrTaHoB.
* MuH.

*  Makc.

BknroyeHue/BbIKNOYEHME Hacoca

Haxumante @, noka He NosiIBUTCA HEOOXOAMMOE yCTaHOBIEHHOE
3HayeHne. 3To «HopmarbHbIU» PEXUM KCnyaTaumn.

OcTaHoBUTE Hacoc, yaepXxuBas @ noka Bce CBETOBbIE NOMs He
OyAyT AeakTMBMPOBaHbI, N ByaeT Muratb TONbKO 3€NEHBIN
CBETOBOW MHAMKATOP.

HacTpolika pexxuma akcnnyaTtaumMm B COOTBETCTBUM C
MUHUManbLHOM XapaKTepUCcTUKomn

HaxumanTe Ha @), YTOObl MEPENTU K MVH. XapaKTepucTuke
Hacoca (MuraeT HUXxHee cBeToBoe none). Kak Tonbko 3aroputcs
HWXHee CBETOBOE Mone, yaepXvBanTe () B Te4eHue 3 cekyHa,
4YTOObI NONE Havyano muraTb.

YT106bI BEPHYTLCSI B HEPETYNUPYEMbIA UMW PETYNMPYEMbIN PEXUM
3KCMnyaTauuu, HaxuManTe @ rnoka He NOSIBUTCS MHAMKaLMWS
TpeGyeMoro ycTaHOBMEHHOIO 3HaYEHNS.

H

o LR

TMOO 7346 1304

Q

Puc. 14 OkcnnyaTauus B COOTBETCTBUN C MUH.
XapakTepucTUKoWn

Pycckun (RU)
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HacTtpoiika pexuma akcnnyaTtauum B COOTBETCTBUM C
MaKCUMaribHOM XapaKTepUCTUKOWN

HaxumainTte Ha @, 4ToObl NEPENTU K MaKC. XapakTepuUcTuke
Hacoca (MuraeT BepxHee cBeToBOe none). Kak Tonbko 3aroputcs
BepxHee CBETOBOE Nore, yaepxusanTe @) B TedeHne 3 cekyHa,
4TOObI 3TO NOMe Havano muraTb.

YUTo6bl BEPHYTLCS B HEPETYNMPYEMbIN UMK PEryNNpyeMbI PeXum

aKCMnyaTauuu, HaxuManTe @ rnoka He NosIBUTCA MHAMKaLWS
TpeByeMoro yCTaHOBNEHHOTO 3HAYEHUS.
H B¢
EEEe———— (0
L —= I 75

TMO0O 7345 1304

Q

Puc. 15 Makc. xapaktepucTtvka

8.2 HacTpoiika ycTaHOBIIEHHOrO 3Ha4YeHus
HacTpoliTe ycTaHOBNEHHOE 3Ha4YEHNE HaxXaTeM KHOMKN @ Unn @.

CgeToBbl€ MO HAa NaHenu ynpaeneHus 0603HavaloT kakoe
3a4aHo ycTaHOBMNEeHHOe 3HavyeHne. CMOTpuTe NpuMepsbl B
pasgenax 8.2.17un 8.2.2.

8.2.1 Hacoc B perynupyeMom pexume ynpasneHusi
(perynupoBka gaBrieHUs)
Mpumep:
Ha puc. 19 ropsit nons uuamkaumm 5 n 6. Takum obpasom
obo3HavaeTcsa Tpebyemoe ycTaHoBNeHHOe 3HaveHue 3 6apa.
[nana3oH HacTpoek paBeH AnanasoHy U3MepeHnn AaTyvka
(cM. bvpmeHHyto Tabnuyky gaTtymka).
(6ap)
6_ [— E e
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Puc. 16 YcTaHoBNeHHOe 3Ha4YeHne 3agaHo paBHbiM 3 6ap,
perynuposka AaBfieHus

8.2.2 Hacoc B Heperynupyemom pexume ynpaBneHus

Mpumep:

B HeperynvpyemomMm pexume ynpasneHusi Npou3BoANTENbHOCTb
Hacoca [oIKHa ycTaHaBnNuBaThCS B AManasoHe Mexay
XapakTepUCTUKON Makc. U MUH. MPOM3BOAUTENBHOCTK, puc. 20.

H
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Puc. 17 HacTpoiika npon3BoanMTenbLHOCTHN Hacoca B
HeperynmpyemMom pexume

10

9. Grundfos GO Remote

B Hacoce npeagycmoTpeHa BO3MOXHOCTb 6ecnpoBofHON
nHpakpacHown ceA3m ¢ Grundfos GO Remote.

Grundfos GO Remote no3BonsieT ocyLeCTBUTb HACTPONKY
YHKLMI 1 NpefocTaBnsaeT AOCTyn K 0630py COCTOAHMS,
TEXHWYECKUM CBEAEHMUSM O NpoayKTe 1 dhakTuyeckum paboyvmm
napameTpam.

Grundfos GO Remote paboTaeT ¢ ABYMSA pas3nnyHbIMM
Mob6unbHbIMK nHTepdencamm (MI). Cm. puc. 18.

Puc. 18 Cesasb mexay Grundfos GO Remote n Hacocom
nocpeacTBoM MHPaKpacHOro curHana

TMO06 6256 0916

Mo3. OnucaHue

Grundfos MI 204:

Mogaynb pacliMpeHusi, KOTOpbIA MOXHO UCMONb30BaTh
coBmecTHO ¢ Apple iPod, iPhone 5-ro nokonexus nnu
©onee No3gHMMY BEPCUAMMU.

Grundfos MI 301:

OTaenbHbI MOAYNb, 06ecneynBaroLL M MHppaKpacHyo
2 cBa3b. Moaynb MOXHO MCMONb30BaTb COBMECTHO CO

cmapTtdoHamu Ha 6a3e Android nnun iOS ¢ dyHkLmen

Bluetooth.

9.1 CBA3b

Bo Bpewmsi cBsizn mexay Grundfos GO Remote n Hacoca
CBETOBOW UHAMKaTOp ByAeT Muratb KpacHbIM.
Mepepava gaHHbIX OCYLLECTBSIETCSH NOCPELCTBOM
MHpaKkpacHON CBA3N.

Bo Bpems ceaHca UHdpakpacHoii CBA3MN crnefyeT HanpaBuTb
Grundfos GO Remote Ha naHenb ynpaBneHus Hacoca.



9.2 HaBurauus
HaBeurauuio MoOXXHO OCYLLECTBATb Ha NaHeNnu UHANKaLMUN.
Cwm. puc. 19.

MaHenb nHAnKauumn

TMO5 5609 3912

15 16 17 18

Puc. 19 Mpumep naHenn nuankaunmn

Mo3. OnucaHue OencrtBue

[aHHbIN TEKCT NosSBNsieTCs, koraa
npunoxenne Grundfos GO Remote
noakmnyeHo k mogynsam Ml 202 nnun
MI 301.

Ecnu annapatypa He nogknto4yeHa,
0o6MeH flaHHbIMM C NpoAyKTaMu
Grundfos HEBO3MOXEH.

MHaukaTtop
NoAaKYeHNst

2 KHonka Bo3Bparta BosBpart k npeablayLeMy akpaHy.

CsepeHus o
npoaykTe

OTobpaxaeT TEXHNYECKME JaHHbIe O
npoaykTe.

HasBaHwue npogykra,
4 HassaHune npodykTa ocywectansowero o6MeH gaHHbIMK
¢ Grundfos GO Remote.

5 ABapuiiHble curHanbl OTobpakeHue aBapuinHbIX CUTHAmNOB
nnpefynpexaeHusa  un npegynpexneHun.

6  Grundfos Eye OToGpaxeHne paboyero COCTOSHUS

npoaykra.
7 3HayeHVe 0CHOBHOTO OToBpaxeHne 3Ha4YEHUst OCHOBHOTO
COCTOAHUA COCTOSIHUS.
3HaveHune 0706
8  [ONOMHUTENLHOrO ToGpaxxeHne 3HaveHus
COCTOSHMS [OOMONMHUTENbHOIO COCTOSIHUS.
o VICTOUHMK [NokasbiBaeT Yepes kakon nHTepdenc
yrpaBneHms oCyLLecTBNSeTCs ynpaBrneHue
npoayKTOM.
10 Pexum ynpasnexus OTob6pakeHune pexnma ynpasneHus
npoayKTOM.
MokasaTtens 0706
» chakTudeckoro TobpaxxeHune nokasarens
YCTAHOBNEHHOrO (aKkTU4YEeCKOro yCTaHOBIIEHHOTO
3HaueHns 3HaYeHus.
12 Pexum OTo6GpaxeHune pexuma
JKcnnyaraumn aKcnnyartauuun.

13 TllokasaTb MeHt LocTyn K ApyruM mMeHio.

14  OcTtaHoB OcTtaHoBka paboThl.

MaHenb UHCTPYMEHTOB

B dbyHKUMM cnpaBKun onucaHbl MEHI0,
obneryatowne nonb3oBaTenbCKoe
M3MEHEHNe HacTPoeK 1 T.4.

15 CnpaBka

Doctyn k NMacnopTtam, PykoBoacteam
Mo MOHTaXy U 3Kcnnyatauum un
KpaTkum pykosoacteam (Quick
Guide).

16 [JokymeHTauus

[No3BonseTt co3paBaTb
Nnosnb30BaTes/IbCKME OTHEThI.

17  Ortyvet

[Mo3BonsieT 06HOBUTbL NpUNOXeHNe

18 OBHosnenue Grundfos GO Remote.

9.3 SKCIMNINYATALUA

9.3.1 YcTaHOBNeHHOe 3Ha4YeHune

[lnanasoH ycTaHOBKM W AMana3oH U3MepPEHUst HyBCTBUTENBHOIO
3MemMeHTa AaTyuka npyu peryrnupyeMomMm pexvme sKkcnnyaTaumum
NOEHTUYHBI.

Mpv Heperynupyemom pexumMe ynpasreHns yCTaHOBNEeHHOe
3HayeHne JOSKHO BbITb 3a4aHO B % OT MakcumarbHOM
NpoV3BOAMTENBHOCTYW. [nana3oH yCcTaHOBKM
NpOV3BOAMTENBHOCTM HAXOAUTCS MeXAY MUH. U Makc.
XapaKTepUCTUKOWA.

YcTaHOBNEeHHOe 3Ha4YeHMe U BHELWWHUM CUrHan

Ecnu ynpaBneHue HacocoM OCYLLECTBISIETCS BHELLUHUMM
curianamu (OcmaHos, MuHumansHas unu MakcumansHasi

Xapakmepucmuku), TO 3aaTb YCTaHOBMEHHOE 3HAYEHWNE HEMb3S.

Ha akpane Grundfos GO nosiButcs npepynpexaeHve: BHewHee
ynpasneHue!

MpoBepuTb, BLIMOMHAETCSA MM OCTAHOB Hacoca Yepes KIeMMbI
2-3 (pa3oMKHyTas Lenb) UM HACOC YCTAHOBIEH HA MUH. UMK
Makc. Yyepes knemmbl 1-3 (3aMkHyTas Lenb).

YcTaHOBNEHHOE 3HAa4YeHUe U CBSA3b Yepes WHNHY

YcTaHOBNEHHOE 3HaYeHNne Takxe He MOXeT ObITb 3a4aHo, ecnn
ynpaBfieHne HacoCOM OCYLLECTBMAETCH OT BHELUHEN CUCTEMBI
ynpaBneHus yepes WuHy cBAsn. Ha akpaHe Grundfos GO
nosBUTCS NpeaynpexaeHve: YnpasneHue yepes wuHy!

YT106bl OTKMHOYNTL CBSA3b Yepes LWNHY, OTCOEAUHUTE KOHTaKT
LIMHbI.

9.3.2 Pexxum paboThbl

3apaiiTe OAMH U3 crefyroLmx peXMMoB paboThbi:

*  Makec.

* Hopwm. (B HEM OCyLLECTBNSETCS BbIOOP PEXUMOB yNpaBneHus)
* MuH.

»  OcmaHos.

Pexunmbl akcnnyaTauum MoXHO 3agaBaTb 6€3 u3MeHeHust
HaCTPOMKN YCTAHOBIEHHOMO 3HaYEeHWs.

9.3.3 ABapuu u npepynpexaeHus

B YacToTHO-perynupyembix Hacocax MHAMKaLus
HencnpaBHOCTEN MOXET ObITb ABYX TUMOB: aBapUHbIV CUrHan
Unv npegynpexaeHue.

«ABapusi» akTBMpYeT UHAMKaLMIO aBapun Ha akpaHe Grundfos GO,
Npu 3TOM HacoC NepPexXoauT B APYroii PexXMm aKchnyaTaumm, kak
npaewuno, octaHoB. OAHAaKO NpU HEKOTOPbIX HEUCMNPaBHOCTSIX,
KOTOpble NPVYBOASAT K aBapvu, B COOTBETCTBUW C HACTPOMKamu
Hacoc npofosixaeT paboTy faxe Npu aBaputHOM curHane.

«MpepynpexaeHne» akTUBMpPYET UHAMKALNIO NpeaynpexaeHns
Ha akpaHe Grundfos GO, HO HacocC Npu 3TOM He NepPexoauT B
APYrovi pexum akcnnyaTauuy unu ynpasneHus.

ABapwus

[Mpn BO3HWKHOBEHUM B HACOCE HEUCTNPABHOCTY NpuynHa ee
BbIBOOAMTCS Ha AWUCNNEN.

BosmoxHa cneaytowas uHaMKaums:

*  Omcymcmeue uHdukayuu asapuu

+ [lepeepees dguzamens

» [ToHuXeHue HanpsxeHus

» Acummempus HanpsixeHus cemu (15-22 kBT)
» [lepeHanpsixeHue

* Cnuwkom MHoeo nepe3anyckos (nocne cbos)
» bonbwas Haepy3ka

* HenonHas Hazpy3ka (15-22 kBT)

» CueHan dam4yuka eHe OuanasoHa

» CueHan ycmaHo8neHHO20 3Ha4yeHus 8He duana3oHa
* BHewHss owubka

* [pyaue owubKu.
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Ecnu Hacoc ycTaHOBIEH Ha Py4YHON Nnepesarnyck, B 3TOM
[ManoroBoM OkHe MeH!0 BO3MOXeH cOpOC aBapuNHOro curHana,
HO TONbKO B TOM CIlyYae, eCliM HeUCNPaBHOCTb YXXe YCTpaHeHa.

MpenynpexaeHue
(Tonbko Hacocbl ¢ Tpéxda3sHbIMKU INEeKTpoABUraTeNnAMm)

B cnyyae nosiBneHusi npegynpexaatowero curHana, B JaHHOM
OKHe ByaeT ykasaHa npuynHa.

BosmoxHa crnepytowas UHAMKauus:
*  Omcymcmeue uHdukayuu npedynpexoeHusi
*  CueHan 0amyuka eHe OuanasoHa

*  3ameHumsb cma3sKy nodwunHukos dguzamers (tonbko 15-22 kBT),
cM. pasgen 19.2

*  3ameHumsb nodwunHuku 0suzamerss, cMm. pa3gen 19.3

*  BameHums sapucmop (Tonbko 15-22 kBT), cm. pasgen 19.4.
MHavkaumsa npeaynpexaeHusi aBToMaTuyecku cHesHeT, Kak
TONbKO HeUcnpaBHOCTbL OyaeT ycTpaHeHa.

9.3.4 XXypHan perucTtpauum HeucnpaBHOCTEN

[nsa HeucnpaBHocTel 060MX TUNOB, aBapyn U NPeaynNpPexaeHus,
B Grundfos GO nmeeTcsa yHKLMSA XXypHana perncrpauum
HeucnpaBHOCTEN.

XypHan aBapuu

[py BO3HNKHOBEHUUN «aBapuin» NATb NOCNEeAHUX MHAMKAL NI
aBapum NoABATCSA B XypHarne aBapui. «XKypHan aBapuit 1»
nokasblBaeT camyto NOCMEAHIO HENCNPABHOCTb, «XKypHan
aBapun 2» nokasbiBaeT NpeanocrefH0 HENCNPaBHOCTb, N Tak
nanee.

Hanpumep, moxeT 6bITb 0OTOBpaxeHa cneayoLas MHGopMaums:

*  UHAuKauus aBapum MNMoHMKeHNe HanpsxXeHns

* KO HeucnpaBHoCTU (73)

* BpeMs B MUHyTax, B Te4eHVe KOTOPOro HacoC HaxoAUncs nog
HanpsXXeHMeMm nocne BO3HNKHOBEHUS HENCMPABHOCTU, 8 MUH.

XypHan npeaynpexaeHui

(Tonbko Hacockl ¢ TpéxdasHbIMKU ANeKTpoABUraTensiMmm)

[pn BO3HWKHOBEHUW «MpeaynpexaeHniny NsaTb NocnegHnx
MHAWKaLWUA NpeaynpexaeHnii NoaBATCSA B XypHane
npeaynpexaeHunin. «XXypHan npegynpexaeHuii 1» nokasbiBaet
camyto NoCneaHo HencnpaBHOCTb, «XXKypHan
npeaynpexaeHni 2» nokasbiBaeT npeanocnenHion
HencnpaBHOCTb, U Tak farnee.

Hanpumep, MoxeT 6biTb 0TOGpaxeHa cnegytoLias MHpopmaLums:

*  MHAMKauus npegynpexaeHus CMeHuUmb cMasky
nodwurnHukos 0suzamerns

* KOofA HeucnpaBHocTH (240)

* BpeMs B MUHYyTaxX, B Te4eHWe KOTOPOro HacoC HaXoAmMICcs Nog
HanpshkeHneM nocre BO3HWKHOBEHUSt HencnpaBHOCTH, 30 MUH.

9.4 MeHo COCTOAHUE

B aTOM MeHI0 Ha 3KpaH Aucnnes BbIBOANTCA UCKMIOYNTENBHO
MHpopmaums o coctossHun. Kakne-nmbo HacTponkn nnm
N3MeHeHUs 30eCb HEBO3MOXHbI.

9.4.1 TeKyluee ycTaHOBIIEHHOE 3Ha4YeHue
Oonyck: +2 %

B aTom AgnanoroBom okHe MHAULMPYETCH TeKylee
yCTaHOBMIEHHOE 3HaYeHue 1 3afaBaemMoe BHELLUHUM CUTHaNom
3HayeHue B % AnanasoHa OT MUHMMAIbHOIO 3Ha4YeHNsa 40
3a[jlaHHOr0 YCTAHOBIEHHOIO 3HAYEHNS, CMOTPU pa3aen

13. BHewHul cueHasn ycmaHOo8/1eHHO20 3Ha4YeHUs.

9.4.2 Pexxum paboTbl

[laHHOe AnanoroBoe OKHO MEHI0 Ha ANUCMEee CRyXUT Ans
WHAMKaLUW TekyLero pexuma akcnnyartauum (Ocmaxos, MuH.,
Hopm. (HopmanbHbI pexum paboTbl) unu Makc.).

[ononHuTenbHO yka3aHo, rae aToT pexum BbibpaH (Grundfos GO,
Hacoc, lLluHa wnn BHewHul).
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9.4.3 3HayeHUue gaTumka

B aTom okHe nHanunpyeTca [encTBuTenbHoe 3HavYeHne
NOAKINMIOYEeHHOro gaTt4yuka.

Ecnu k Hacocy He noaknoYeHbl HYKaKue AaTYuky, B OKHE
NOSIBNAETCA MHANKALIMS «-».

9.4.4 YacTtoTta BpaweHus

Oonyck: +5 %

B aTom gnanoroBom okHe oTobpaxaeTcs pakTuyeckoe 3HavyeHue
4YacToTbl BpalleHus Hacoca.

9.4.5 MNoTpebnsiemasi MOWHOCTbL U 3NIeKTponoTpebneHne
Oonyck: + 10 %

B oaHHbIX AnanoroBbix OKHax oTobpaxaeTtcsa akTuieckoe
3HayeHune noTpebnsiemMmoinn HaCOCOM MOLLHOCTHM OT 3NIEKTPOCETH.

MoTpebnsemasa Hacocom MOLHOCTb nHAMumpyetcs B BT (W) nnmn
KBT (KW).

3HauyeHune NoTpebrneHns aNeKTPOIHEPrun - 3TO HAKOMJEHHOEe
3HauYeHue, onpeaensieMoe ¢ MOMeHTa paboTbl Hacoca, OHO He
MOXeT yCTaHaBNMBaTbCH B HOMb.

9.4.6 Yacbl paboThbl

Oonyck: +2 %

3HayeHusl KonMyecTBa YacoB 3KCNyaTaUmm SsBNSOTCS
HaKOMMNEeHHbIMY 3HAa4YEHUSMU U HE MOTYT yCTaHaBNMBaTbCS B
HOmb.

9.4.7 CocTosiHMe CMa3Ku NOAWUNHUKOB ABUraTens

B naHHOM okHe 0To6pa>KaeTc;|, KaK 4aCTo 3aMeHAnacb CMasKka
noALWwnMNHNKOB OABUraTend U Kkorga cnegyet 3aMeHUTb
NOALWNNHUKNA.

[Mocne 3ameHbl cMasku NOALWMMHUKOB NOATBEPAUTE ITY
onepauuio B MeHto HACTPOWIKWN. Cwm. pasaen

9.5.11 [Nodmeepx0eHuUe 3ameHbl cMa3Ku/3amMeHbl MoOWUNHUKO8
dsuzamerns (MosibKo 0519 Hacoco8 ¢ MpéxghasHbimu
anekmpodsuzamernsmu). locne NOATBEPXKAEHUS 3aMEHbI CMa3ku
umndpa B AUCNIENHOM OKHE YBENUYUTCS Ha eaUHNULLY.

9.4.8 Bpemsa go 3aMeHbl CMa3ku NOALWMNHUKOB ABUraTens

B naHHOM okHe oToGparkaeTcs, koraa criefyeT CHOBa 3aMeHUTb
NoALMNHUKK ABuraTens. KoHTponnep cneaut 3a Xxo4om paboTsl
Hacoca v BblYMCISET nepuoa Mexay npoueaypammu 3aMmeHsl
cmasku noawmnHmkoB. Ecnv xon paboTbl MEHAETCS, MOXET
TakxXe U3MEHUTLCSA pacyéTHOe BPEMS [0 3aMeHbl CMa3sKu.

3aecb MoryT 6bIThb CriefyloLve BapuaHThl:
* yepes 2eoda

* yepes 200

* yepes 6 mecsuyes

* yepes 3 mecsua

*  4epes mecay,

* yepes Hedeno

» Cedlvyac!

9.4.9 Bpems go 3aMeHbl NOALWMNHUKOB ABUraTens

Mocre 3amMeHbl CMasku NOALUUMHUKOB B PEKOMEHA0BaHHOE
BpeMSsi, ykazaHHOe B KOHTpoInepe, AnanoroBoe okHo byaeT
3aMEHEHO APYrMM OKHOM.

OkHo nokasbiBaeT, korga crnefyeT 3aMeHUTb NOALMMTHUKM
asuratens. KoHTponnep cneaut 3a xogom paboTsl Hacoca u
BbIUMCTISIET NEPUO MEXAY 3aMeHaMM NOALLUMHUKOB.

3aeck MoryT 6bIThb CrieayloLme BapuaHThI:
* yepes 2e00a

* yepes 200

* yepes 6 mecsues

* yepes 3 mecsaua

* 4epes mecsy,

* yepes Hedeno

+ Cedvyac!



9.5 MeHto HACTPOWKU

9.5.1 Pexxum ynpasneHus

Bbibepute oavH 13 cnefylLmnx peXxnmoB ynpaBneHus
(cm. puc. 15):

Peeynupyemnbil
Hepeaynupyemsbil.

[inga yctaHoBKku Tpebyemor paboyelt xapakTepUCTUKN CMOTPU
pasgen 9.3.1 YecmaHo81eHHOe 3HadyeHue.

Ecnu Hacoc NoOkYeH K WUHe cesi3u,

eblbpamb pexxuM yrnpaesieHUsi ¢ MOMOWbH
YkaszaHue
Grundfos GO Heeo3MOxHO. CMompume pa3des

14. Cu2Han WuHbI c8s3U.

9.5.2 PerynsiTop (pa3roH n octaHoB)

B YacToTHO-perynupyemMbix Hacocax UMetTCs 3aBoAckne
HacCTPOMKKN MO YMONYaHMIo Ana KoaddurumeHTa ycuneHus (Kp) n
BpemeHu uHTerpuposanus (T). OgHako ecnv 3aBofckas
HacTpoKka He ABNAeTCA ONTUManbHON, KO3 MULMEHT yCUNeHns
1 BpeMs UHTErpupoBaHns MOXHO U3MEHUTb B JAHHOM MEHIO.

KoadhduuneHTt ycuneHus (Kp) MOXHO 3a4aTb B AnanasoHe oT
0,1 po 20.

Bpewms nsoapoma (T,) MoxHO 3apate B AnanasoHe ot 0,7 oo
3600 cek. Ecnu BblbupaeTcsa 3600 cek., KOHTponnep paboTtaet
Kak 0ObI4HbIV MPOMNOPLMOHanbHbIA PerynsaTop.

Kpowme Toro, umeeTcst BO3MOXHOCTb HacTpanBaTb KOHTPOMep
Ans paboTbl B pexume ¢ o6paTHoO 3aBUCMMOCTbIO. OTO
3HAYWT, YTO NPU NOBBILLIEHWUN YCTAHOBMNEHHOMO 3HaYeHUs
YyacToTa BpallleHns Hacoca cHuxaeTcs. [pu Takom
ynpaBneHuu crnegyeT yCTaHOBUTb KO3 DULIMEHT yCUNeHus
(Kp) B AnanasoHe ot -0,7 go -20.

[NaHHas Tabnuua nokasbliBaeT pekoMeHayeMble YCTaHOBKM
KOHTpOnnepa:

Cucrtemal/ Ld
npumMeHeHue

K

Cucremsbl Cucremsbl T,
oTonneHua" |oxnaxpeHus?

0,5 0,5

\Z
0
\/Eg ;‘7 0,1 0,5

(Q 0,5 0,5

05 -05 10 + 5L,

05 10 + 5L,

05 -05 30 +5L,

0,5 0,5

L <5m:
0,5
L>5wm3
L >10m:5

0,5

) CucTembl OTOMNNEHNS - YCTaHOBKW, B KOTOPbIX yBEeJlIn4eHne

2)

NMPOM3BOAMTENIBHOCTM HAacoca NPUBOAUT K POCTY TeMNepaTypsbl
Ha MecTe YCTaHOBKM AaTyuka.

Cuctembl oxnaxaeHus - YCTaHOBKMU, B KOTOPbIX yBENINYEHNE
npon3BoanTENbHOCTN Hacoca NPUBOAUT K YMEHbLUEHUIO
TemMnepaTtypbl Ha MeCTe YCTaHOBKW aT4yuka.

L, = PacctosaHve mexay Hacocom 1 AaTynkom B [M].

L, = PacctosHune mexay Tensioo6MEeHHNKOM 1 AaT4uKoM B [M].

YctaHoBka MU koHTponnepa:

[nsa 6onblMHCTBa obnacTen NpMMeHeHUs 3aBOACKNE HACTPOMKMN
NMOCTOSIHHbIX KOHTpOnnepa Kp 1 T, o6ecneunBaioT ONTMManbHyo
paboTy Hacoca. OfHaKo B HEKOTOPbIX Cy4asix MOXeT
noHagobuMTbCa AONONHUTENbHAsA PErynMpoBKa KOHTponnepa.

HeobGxoanmo caenatb criegytoulee:

1.

MoBbiWwaTh KOIMPULNEHT yCUNeHns (Kp), 4TOObI
aneKTpoABUraTerb ctan HecTabubHbIM.

HecTabunbHOCTb onpeaensieTcs BU3yanbHo, koraa
n3mMepeHHoe 3HavYeHne HauymHaeT konebaTbes. bonblue Toro,
HecTabunbHOCTb MOXHO ONPEeAEeNnnUTb Ha CryX, Korga JyacTtoTa
BpaLlleHVs Bana ABuratensi HaunHaeT konebaTbCs Bbille-HUXe.
HekoTopble crcTeMbl, TakMe Kak TEPMOPETYNSTOPbI, ABISOTCS
MeAeHHO pearmpyLMMm, To ecTb nepes Tem, pabota
OBuraTenst ctaHeT HeCTabunbHOW, MPOXOAUT HECKOSIBbKO MUHYT.

. YCTaHOBUTb KO3 ULMEHT yCUneHns (Kp) Ha BErMYUHY,

KOTOpasi B 2 pa3a MeHbLLE BENNYMHbI, BbI3BaBLUEN
HecTabunbHOCTb ABUratens. Tak npaBUNbHO
ycTaHaBnunBaeTCst KO3IMPULMNEHT YCUNEHUS.

MoHwxaTb Bpems nHTerpuposaHus (T,), noka pabota
aneKkTpoABMraTens He CTaHeT HecTabunbHOM.

YcTaHoBUTL BpeMs UHTerpupoBaHus (T,) Ha BENUUMHY, KoTopasi B
2 pasa 6orbLUe BENUYMHDI, BbI3BaBLLEW HECTAOUNBHOCTb
asvratenst. Tak npaBuIbHO yCTaHaBNMBaeTCA BpeMs M304poMa.

O6wun meTton:

Ecnu koHTponnep CnvwKkoMm MeaneHHo pearvpyerT, yBenninTb Kp.

Ecnu ynpaBnsowun curHan KoHTponnepa konebnercsa unm
ABNAeTCS HecTabunbHbIM, AemMndupoBaTb CUCTEMY
noHwmxeHnem Kp unu ysenuueHumem T,

9.5.3 BHewHee ycTaHOBNEHHOE 3HaYeHUe

Bxop cvrHana BHelwHero YCTaHOBJ1IEHHOIo 3Ha4YeHna MOXeT ObITb
HaACTpPOEH Ha pasfinyHble TUMbl CUTHANOB.

Bbl6€pMTe OAVH 13 cnegyrnunx TMnoB.:

0-10 B
0-20 MA
4-20 MA

He akmuse.

Ecnu BbiGpaHo He akmugupogaHo, Ncnonb3yeTcs
yCTaHOBNEHHOE 3HaYeHne, 3agaHHoe Ha akpaHe Grundfos GO
UV Ha NaHenu ynpasneHus.

Ecnu BbIGpaH 0gMH 13 TUMOB CUrHAroB, Ha hakTuyeckoe
YCTaHOBIIEHHOE 3HAYEeHWEe BNUSET CUrHas, NoAcOeaUHEHHBIN K
BXOAY BHELLUHEro yCTaHOBIIEHHOIO 3Ha4YeHus, CM. pasgen

13. BHewHuUl cueHasn ycmaHOo8/1eHHO20 3Ha4YeHUsl.

9.5.4 Hactpouka pene

Hacochkl MowwHocTbo 15-22 KBT ocHalleHbl ABYMS CUTHANbHbIMU
pene. B cooTBeTCTBMM C 3aBOACKMMY HACTPOMNKAMW CUTHANbHOE
pene 1 yctaHoBneHo Ha Agaputo, a curHanbHoe pene 2 - Ha
lpedynpexdeHue.

B ogHOM 13 OKOH MeHIo HaCcTpoek Bbl6epMTe, B Kakown CcuUTyauum
CUrHanbHoe pene OO0J1KHO ObITb aKTUBUPOBaAHO.

fomos
HeucnpasHocmb
Skcnnyamauyus
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CurHanbHoe pene 1 CurHanbHoe pene 2

(15-22 kBT) (15-22 kBT)
+ [omos * [omos
* Aesapus * Asapus
*+ Paboma * Paboma
* Hacoc pabomaem * Hacoc pabomaem
» [lpedynpexdeHue * [IpedynpexdeHue
+ Cma3ska noOwunHuKkos « Cma3ska noowurnHuKos

«Owubka» u «Asapusi» oxeambigearom

HeucnpaeHocmu, Komopble NPueodsim K

nosiesieHuro AeapuliHoli cuzHanu3sayuu.

«lpedynpexdeHue» oxeambigeaem
YkasaHue

HeucnpaeHocmu, Komopble Npueodsim K

nosieneHuro pedynpexoeHus.

«3amMeHUMb cMa3Ky» oxeambieaem MoJibKo
omadesibHOe KOHKpemHoe cobbimue.

9.5.5 KHonku npoaykra

Knasuwu ynpasneHns @ n @ moryT GbiTb NepeBeeHbl B
aKTMBHOE UM HeaKTMBHOE COCTOSIHME MPU NOMOLLM NynbTa
ONCTaHLMOHHOrO ynpasneHus n nporpammbl Grundfos GO:

e Akmus.
*  He akmus.

Ecnu BbibpaHo He akTMBMpoBaHo (knaBmaTtypa 3abnokmpoBaHa),
KHOMKM Ha Hacoce He paboTatoT. YcTtaHoBuTe He akTus. ans
KnaBuaTypebl, €crnm Hacoc ByaeT ynpaBnaTbCsa Yepes cuctemy
BHELLHEro yrnpaBieHus.

9.5.6 Homep Hacoca
Hacocy moxeT 6bITb NprcBoeH Homep oT 1 fo 64. B cnyyae

opraHunsaynm KOMMyHUKauuu 4Yepes LWNHY CBA3N KaXXoMy Hacocy

[OIKeH ObITb NpUCBOEH HOMeD.

9.5.7 UndpoBoii Bxox

YcTaHOBKY NapaMeTpoB undpoBoro Bxoga Hacoca (knemma 1,
puc. 4 n 9) MOXHO BbINOMNHATb 4S8 Pa3nNYHbIX (PYHKLUNNA.

Bbibepute ogHy 13 cnenyrowmx yHKLNUA:
*  MuH. (MVH. XapakTepucTuka)
*  Makc. (MaKkc. xapakTepucTuka).

BbiGpaHHasa yHKLUMSA akTUBMPYETCS 3aMblKaHUEM COeMHEHMS
Mexnay knemmamu 1 n 9. CmoTpuTte puc. 6.
CmoTtpuTe Takxe pasgen 12.2 Lughposol 8xo0.

MuH.:

Ecnu Bxog akTMBMPOBaH, HACOC NEePEKITIOYAETCS B PEXUM
aKcnnyaTauum ¢ MMHUMarnbHON (MUH.) XapakTepUCTUKOMN.
Makc.:

Ecnu Bxog akTMBMpOBaH, HacocC NepekioyaeTcs B peXum
3KCnnyaTaunm ¢ MakcMMarnbHON (Makc.) XxapakTepuCTUKON.

9.5.8 Tun paTtyuka

I'Iapalvleprl AaTynKa OOJKHbl YCTaHaBNIMBATbLCA TOJNTBKO Mpu
perynmpyemMom pexume akcnnyataynu.

3pecb B OKHE MEHI0 Ha Aucnnee He0o6X0AMMO BbINOMHUTb
cregytline yCTaHOBKU:

* BbIXxOAHOW cuUrHan gatymka
0-10B
0-20 MA
4-20 mA

*  EAvHuubl n13amepenus Ans aartyvka:
bar, mbar, m, kPa, psi, ft, m3h, m%s, I/s, gpm, °C, °F, %
(6ap, mbap, m, kla, pyHTOB/glONM, hyTOB, M3/4, M*/c, n/c,
ran/muH, °C, °F unn %)

i ﬂ,mana30H n3mMepeHua gat4vuka.
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9.5.9 Pabouun gnuanasoH

YcTaHoBka pabo4yero gnanasoHa:

*  MwuH. xapaKkTeprucTuka MOXeT yCTaHaBNMBaTbCH B AnanasoHe
MeXAy MaKC. XapakTepucTukon n 12 % ot MakcumansHow
npovsBoaMTENbHOCTU. Ha 3aBoAe-n3rotoBuTENe Hacoc
oTperynupoBaH Ha 24 % oT MakcvManbHOMn
NpOV3BOAUTENBHOCTHU.

* Makc. xapakTepucTiKa MOXeT YCTaHaBMMBaTbLCA B AnanasoHe
Mex Ay MakcumansHon npomssoanTensHocTbio (100 %) 1 MUH.
XapakTepucTUKON.

Pabounii ananasoH HaxXoAUTCS MeXAY MUH. U Makc.
XapaKTepUCTUKON.

Hy

100 %
Makc. xapakTepucTtuka

MWH. XxapakTepucTuka
12 %

N\ _

TMOO 7747 1896

Puc. 20 YcTaHOBKa MUH. 1 MaKC. XapakTepucTuk B % OT
MaKcMManbHOW NPOU3BOANTENBHOCTU

9.5.10 KoHTponb nogLWMNHUKOB 3neKkTpoaBurarens (Tonbko
Hacocbl ¢ Tpéxca3HbIMU IneKTpoaBUraTensamm)

DYHKUUS KOHTPONS MOALMMNHUKOB 3MeKTPOABUraTens MoxeT
ObITh:

s Akmus.
* He aktuB.

Ecnu doyHkumna AkmueuposaHa, CY4ETUYMK B KOHTPONMepe cunTaeT
npo6er NoALWMMHUKOB B MUIAX.

CmoTpuTte pasgen 9.4.7 CocmosiHue cmasku nodwunHuKo8
dsuzamens (monbko 15-22 kBm).

Cyémuyuk npodosmkaem c4ém, daxke ecnu
¢yHKyusi omknroyeHa. OOHaKko 8 amom cry4vae,
Koe0a Hacmynum nopa MeHsimb CMas3sKy,
coomeemcmeayrouiee npedynpexoeHue He
nosieumcs.
Ecnu ¢pyHKyusi cHosa AkmueupoeaHa,
cyMmapHbIl npobez 6ydem cHoea
ucrnosib308ambcs 011 pac4yéma epeMeHu
3aMeHbl CMa3Ku.

9.5.11 NMoaTBepXxAeHNe 3aMeHbl CMa3Ku/3aMeHbl
NoALWWUNHUKOB ABUraTens (ToNbKoO Hacochl ¢
Tpéxda3HbIMK IneKTpoaBUraTensamm)

B gaHHOM dyHKUMM MOryT ObiTb CnegytoLlme yCTaHOBKMN:
* 3ameHeHa cmaska

» 3ameHeHsbl

e bBe3 usmeHeHud.

Ecnn beHKLI,I/lﬂ KOHTPOMS NOALNMHNKOB AKTUBMPOBaHA,
KOHTponnep gacrt npenynpemnaloumﬁ CurHan, korga
HeobXxooMMO 3aMeHUTb CMasKy noglmnnHUKOB ABUratenad nnum
Korga noawmnnHuky crieayet 3aMeHUTb.

[Nocne 3aMeHbl CMa3Kky NOALLMMHUKOB UMK 3aMeHbl CaMnx
NoALNUMHUKOB NoATBEPANTE 3Ty onepauuto B ANarioroBOM OkHe
HaxxaTnem «OK».

Hekomopoe epemsi nocsie nodmeepxdeHus

Yka3zaHue | 3aMeHbl CMa3Ku Heslb3s ebleamb «3ameHeHa

CMa3Ka».



9.5.12 NoporpeB B pexume oXupaaHus (ToNbKO HacocChl ¢
Tpéxdpa3HbIMM INeKTpoABUraTensaMmm)

MmetoTcsa cneayouwme BO3IMOXHOCTU ANA YCTaHOBKU (byHKLU/WI
noaorpesa B peXume oXXnaaHua:

*  AKTUMB.
¢ He akmus.

Ecnu dyHkums AkTMBMpoBaHa, k o6MoTkaM ABuUratens nogaércs
HU3Koe HanpshkeHne. NogaBaeMoe HanpsiXeHne rapaHTupyeT
BblpaboTKy 4OCTATOYHOrO KONMYecTBa Tenna Ans Toro, 4Tobbl B
nBuratene He o6pasoBblBancs KOHAEHcaT.

10. YcTaHOBKa napamMeTpoB C NOMOLbLIO
PC Tool E-products

Ycmarnoeky napamempoe npu nomouwu PC-Tool
OOJIKHbI 8bIMOJIHAMb MOJILKO
KeanuguyupoeaHHble creyuanucmal
CepB8UCHbIX UYEHPOo8s.

[ins ycTaHOBKM crneymnarnbHbiX NapaMeTpoB, OTIINYHbIX OT
HacTpoek, BbinofHAeMblx Yepes Grundfos GO Remote,
TpebyeTcs npumMmeHeHue nporpaMmHoro obecneyeHus Grundfos
PC Tool E-products.

B aTom cnyyae HeobxoavMa NoMoLLb cneymanucTa KoMnaHum
Grundfos. 3a 6onee nogpo6Hon nHdopmMaumen obpallaitecs B
MeCcTHOe npeAcTaBnTenLCcTBO komnanum Grundfos.

11. NMpuopuTeT HacTpoek

[MpnopuTteT HacTpoek 3aB1CUT OT ABYX PakToOpOB:
1. BbiGpaHHOro UCTOYHMKA ynpaBneHus

2. BbIbpaHHbIX HacTpoek.

1. UcTouHuk ynpaBneHus

MaHenb ynpasneHua

BHewwHne curHansl
(BHELUHWI cUrHan yCTaHOBMEHHOTO 3HaYeHus,
uncpoBble BXOAbI U T.M.).

Coo06LueHune ¢ Apyro cUCTEMON ynpaBneHus
Yyepes LWKHY CBSA3M

2. HacTpoiiku
*  Pexwnm akcnnyatauumn OcmaHos

* Pexwum akcnnyataumm Makc. (c MakcumansHowm
XapaKkTepucTUKom)

* Pexwum akcnnyaTtaumm MuH. (C MUHUManbHOM
XapaKTepuCcTUKONn)

* HacTpouika YCTAHOBJIEHHOIO 3Ha4YeHu4.

YacToTHO-perynupyemblil HACOC MOXET YNpaBnsATbCs cpasy oT

HECKOJbKMX MCTOYHUKOB, M KaXAblA U3 3TUX UCTOYHMKOB MOXKET
MUMeTb pasfnnyHble HacTponku. MoaToMy He06X0AMMO NOHUMaTb
NPUOPUTET UCTOYHMKOB YNpPaBrneHns N HacTPOEK.

Ecnu akmueupoeaHo 6onbuwe 08yx HacmpoekK
Yrazanne odHoepeMeHHO, Hacoc 6ydem pabomamb e
coomeemcmeuu ¢ hyHKyuel, umerouel

ebicwull npuopumem.

anIOpVITeT HacTpoek 6e3 KOMMYHUKaLnun 4yepes LWUNHY CBA3UN

MaHenb
Mpuopurer ynpaBrieHuUs E::;T:j
Grundfos GO Remote
1 OcTtaHoB
2 Makc.
3 OcTaHoB
4 Makc.
5 MwH. MuH.
HacTpowka HacTponka
6 YyCTaHOBIEHHOTO yCTaHOBMNEHHOTO
3HaYeHns 3HayeHus

Mpumep: Ecnn E-Hacoc HacTpoeH Ha Makc. pexum paboThbl
(c MakcmanbHOW 4acTOTOM) C MOMOLLbIO BHELUHEro curHana,
Hanpumep, UndpPOBOro BXoaa, TO C MOMOLLbIO KraBuaTypbl
ynpasneHus unu Grundfos GO Remote ans Hacoca moxeT
BBOAUTLCS TOMbKO PEXUM akcnnyatauun OcmaHos.

lMpuopuTeT HaCTPOEK C KOMMYHUKaLUEn Yepes LWMHY CBA3U

MaHenb
ynpaBrieHus BHewHue CeA3b
Mpuoputer
Grundfos GO cuUrHanbl yepes WHNHY
Remote
1 OcTaHoB
2 Makc.
3 OcTtaHoB OcTaHoB
4 Makc.
5 MwuH.
HacTtpornka
6 YCTaHOBNEHHOro
3HavyeHus

Mpumep: Ecnn E-Hacoc akcnnyaTtupyeTcsa B COOTBETCTBUM C
yCTaHOBIEHHbIM 3Ha4YeHVeM, 3aaHHbIM Yepes LVHY CBSA3M, TO C
nomoLblo knaesuaTtypel ynpaenerus nnm Grundfos GO Remote
anst E-Hacoca MoxeT BBOAWUTBLCS TONBKO pPeXunM akcnnyatauum
OcmaHos unu Makc., a ¢ NOMOLLbIO BHELLIHErO CUrHana - Tonbko
pexum OcmaHos.

12. BHewHMe curHanbl NPUHYANTESIbHOIO
ynpaBneHus

Hacoc vmeeT Bxofbl BHELLIHWUX CUrHANOB AMs CleayoLwmx
PYHKLMIA NPUHYAUTENBHOTO YNpaBneHus:

*  BkntoveHne/BbIkNtOYEHME Hacoca
* LUundposas yHKuuS.
12.1 Bxog BKI/BbIKI

Cxema paboTbl Bxoaa ans BHewHero BKI1/BbIKI:
Bxop BKIN/BbIKN:

Bkn./Bbikn. (kneMmbi 2 n 3)

HopManbHbIn pexum
3IKcnnyarauum

Q

— "

/ OcTtaHoB
Q

12.2 UndpoBor Bxoa

C nomouybto Grundfos GO Remote aAns undpoBoro Bxoga MOXHO
BbIGpaTb OAHY M3 CreayoLWwmX MYHKLMNA:

* HopmanbHbIl pexum sakcrmyamayuu
*  MuH. xapakmepucmuka

* Makc. xapakmepucmuka

* BHewHss HeucrnpagHocmb

* Pene pacxoda

»  Cyxol x00.
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Cxema pab6oTbl Bxoaa ans BHewHero BKI/BbIKI:
Bxop ans undpoBon pyHKLMK:

LUndposas dyHKumnsa (knemmbl 1 n 9)

|_7 H
HopmanbHbIN pexum
/ 3IKcnnyataumm
Q
H
MwuH.
XapaKTepucTuka
N Q
H
Makc.
XapaKTepucTuka
Q
H
BHelwHas
¢ HeucnpaBHOCTb
L .Q
H
; C 1 Pene pacxopa
Q
H
% Cyxou xop
L - Q

13. BHeWwHU curHan yctaHOBMNEHHOro
3Ha4YeHuA
YcTaHOBMEHHOE 3HAYeHNE MOXET OblTb 3a4aH0O ANCTAHLUNOHHO

noAkIoYeHneM nepefaTyvka aHanoroBbIX CUrHanoB K BXo4y
CUrHamna ycTaHOBIEHHOTO 3HaYeHus (knemma 4).

YcTaHoBneHHoe dakTuyeckoe
3HaueHue yCTaHOBMEHHOe S
3HaueHune o
BHeluHee §
ycTaHoBMEeHHOoe 9
3Ha4yeHne Z

Puc. 21 dakTnyeckoe ycTaHOBMEHHOE 3HAYEHNE - ITO
npoussefeHve (YMHOXEHHOE 3Ha4YeHre) yCTaHOBIIEHHOro
3HaYeHNs N BHELLHEro YCTaHOBIIEHHOTO 3HaYeHNs

BbibepuTe curHan pakTu4eckoro yCTaHOBNEHHOIO 3HAYEHUS,
0-10 B, 0-20 MA, 4-20 MA, ¢ nomoLubto Grundfos GO Remote,
cmoTpuTe pasgen 9.5.3 BHewHee ycmaHo8/1eHHOe 3HayeHue.

Ecnun ¢ nomouwbio Grundfos GO Remote BbiOpaH
Heperynvpyemblii peXuM ynpaBeHunsl, HACOC MOXeT
ynpaBnsiTbCs NOObLIM KOHTPONIEPOM.

B perynvpyeMom pexume ynpasneHus yCTaHOBNEHHOE 3HauyeHne
OOJKHO ObITh 3a4aHO B AnanasoHe Mexay HUXHUM 3HauyeHnem
aunanasoHa U3MepeHuit AaTynka U YyCTaHOBIEHHbIM 3Ha4YEeHUEM,
3aaaHHbIM Ha Hacoce unu ¢ nomolubo Grundfos GO Remote.
®daKkTU4ecKkoe yCTaHOBIIEHHOE 3HaYeHue

i

_______ HaTumKy,axc.

YCcTaHOBNEHHOE 3HaveHue,
3ajjaHHOe C NOMOLbI
naHenn ynpasneHusa nnu

®akTuyeckoe Grundfos GO Remote
yCTaHOBIEH-
HOe 3HayeHune
aTumK,

D‘ MWH. g

| f—=— BHewHwWi1 curHan 2

o]

0 10 B yctaHoBneHHoro Q

[ee]

0 20 MA 3HayeHus N

4 20 mA =]

Z

Puc. 22 3aBucrmocTb mexay pakTU4eCKM YyCTaHOBIEHHbIM
3HaYeHWNEeM Y BHELLIHNM CUTHaNoM YCTaHOBMNEHHOro
3HaYeHWs B perynmpyeMom pexumme
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Mpumep: Tak Kak BeNMUYMHA AaT4uk MUH. paBHa 0 6ap,
ycTaHoBrIeHHOe 3HaueHue 3 6ap, a BHELIHee yCTaHOBMNEHHOe
3HayeHue 80 %, hakTuyeckoe ycTaHOBMNEHHOE 3HaYeHne GyaeT
crnegyoLwmum:

dakTnyeckoe
yCTaHOBINEHHOE
3HaveHune = (yCcTaHOBMEHHOE 3Ha4eHune - faTimk, ) X
0,
A)BHeLUHeE YyCT.3HayeHue + 'anqVIKMMH
=(3-0)x80%+0
=2,4 6ap

B Heperynupyemom pexvmMe ynpaBneHus yCTaHOBINEHHOE
3HayYeHne MOXHO 3aJaBaTb U3BHE B Auana3oHe Mexay
XapakTepPUCTUKON MUH. U YCTAHOBIIEHHbIM 3Ha4YeHNeM, 3a4aHHbIM
Ha Hacoce unu ¢ nomoubto Grundfos GO Remote.

dakTuyeckoe yCTaHOBNE€HHOe 3Ha4YeHue

A

_______ MaKC-xapaxTepmc.

YcTaHOBIEHHOE 3HA4YeHMne,
3afaHHOE C NMOMOLLbIO
naHenu ynpaBneHus unm

PakTn4eckoe Grundfos GO Remote

yCTaHOBMEH- |
HOe 3HaueHue

M”H-xapaKTepmc.

|
! |—e=— BHeLHMi curHan
10 B ycTtaHOBIEHHOroO

20 MA 3HaueHus
20 vA

TMO2 8988 1304

OO

Puc. 23 3aBncumocTtb mexay hakTU4eCKMM YyCTaHOBMEHHbIM
3Ha4YeHNEeM 1 BHELLHVM CUTHANoM yCTaHOBNEHHOro
3Ha4yeHUs B pa3OMKHYTOW Llenun perynnpyemoro
pexuma

14. CurHan WwWuHbl CBA3N

Hacoc o6opygoBaH nocrnegoBartenbHbiM MHTepdericom RS-485,
NO3BONSAOLLMM C MOMOLLIO NPOTOKONa NepeAayn AaHHbIX
Grundfos wuHbl 1 GENIbus ycTaHaBnmMBaTb pexunmbl CBA3U 1
NOAKNI0YATLCS K CUCTEME ANCNeTHepU3aLum UHXEHEPHOTo
o6opyAoBaHUs 34aHNIA WU K APYrof BHELLHEN cucteme
ynpasneHus.

C NOMOLLbIO CUTHAaNa LUKHbI CBSI3M MOXHO OCYLLECTBUTH
LAVCTaHLMOHHOE perynmpoBaHme Takmx aKCryaTaLMoHHbIX
napameTpoB Hacoca, Kak yCTAHOBMEHHOE 3HaYeHne, Pexum
pa6oTbl 1 T.n. OQHOBPEMEHHO Yepes LUKHY CBSI3W OT Hacoca
MOXeT NnepefaBaThCs UHPOPMALUS O COCTOSIHUM BaXHENLINX
napameTpoB, HanpumMep, AelCTBUTENIbHOE 3Ha4YeHne
perynupyemMbix napameTpoB, NoTpebnsemast MOLWHOCTb, CUrHanbl
HeucnpaBHOCTU U T.M.

[anbHelwyo MHpopMaLMO MOXHO NOMYYnTb, HENMOCPEACTBEHHO
CcBsi3aBLUMCb ¢ KomnaHueln Grundfos.

15. [lpyrue ctaHpapThbl WKWHbI CBA3U
Grundfos npennaraeT pasfindyHble peleHna WnHblI CBA3U C
opraHMsauMeﬁ KOMMYHUKaLuUu no gpyrum ctaHaapTam.

[anbHenwyo nHpopMaumno MOXHO NONYYnTb, HENOCPEACTBEHHO
cBs3aBLUMCb C KoMmnaHueln Grundfos.

16. CBeTOBbIE WHAUKATOPbI U perie CUCTeMbl
CUrHanusauumum
CBeToBas MHAMKaLMS (3eNE€HOro 1 KpacHOro LBeTa) Ha naHenun

ynpasieHna Hacoca 1 BHyTpu KreMMHoW KOpO6KVI nokasbliBaeT
TeKyLI.lI/IVI SKCHI'IyaTaLlI/IOHHbIIZ pexum Hacoca.

CmoTpuTte puc. 24.
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3eneHbln  KpacHbiit

3eneHbiin

KpacHbin

TMO02 8513 0304

3eneHbin

KpacHbiin

TMO02 9036 4404
TMO03 9063 3307

Puc. 24 CBeToBble MHOMKATOPbLI HA Hacocax ¢ TpExdasHbIMK aNeKTpoaBUraTensamMm

Kpome Toro, Hacoc UMeeT BbIxo Ans 6ecnoTeHuuansHoro curHana Yepes BCTpOeHHoe pere.

BbixogHble 3Ha4eHMs pene curHanusauum npuBoasTcs B pa3gene 9.5.4 Hacmpolika pene.

®DYHKLMU OBYX CBETOBbLIX MHAMKATOPOB U Npu MolwHocTu 15 - 22 kBT 2 pene curHanusauuu npuBeeHbl B Tabnuue:

CBeToBble WHOUKaTOPbI

Pene curHanusauum BknoYaeTcs npu:

Heucnpas- Pa6ouun
HOCTb pexum
(KpacHbIN)  (3enéHbINn)

ABapus,
Mpepynpex-
AeHue u
3amMeHuUTb

Heucnpag-

HOCTb/

Pabouun
pexum

FoTOBHOCTL

Hacoc

pa6oTtaeTt

OnucaHue

He roput He roput

j\

C NONC

nTaHne OTKNIYEHO.

loput

He roput
NOCTOSIHHO

N[
A=

o
z
o
z
o
o
P4
(@]
pd
o
o
p-d
o
o

=Ar=

5

O
P4
(@]
=
o

Hacoc paboTaer.

loput

He roput
NMOCTOSIHHO

/5
/5

[

j\1

C NONC

Hacoc octaHoBneH dyHKLMEN ocTaHOBa.

He roput Mwuraet

(@)
z z
] ]
z z
9]
o
z
(@]
o
o
z
o

=
j_I

o
O

Z.
]
o

o
Z_S,_l
o
=z

Hacoc 6bin HacTpoeH Ha OCTaHOB.

loput

He roput
NMOCTOSIHHO

=)
j\

C C NONC

j\

C NONC

Hacoc oTkntoyeH n3-3a HeucnpasHocmu/Agapuu nnv
pabotaet c nHankauven lNpedynpexoeHue nnu
3ameHUMb cMasky.

Hacoc oTknoYeH 1 NbiITaeTcsl BHOBb 3aMyCTUTLCA
(cHOBa BKNIOYMTL HACOC MOXHO ByaeT nytem cbpoca
curHana HeucrnpasHocmu).

Ecnu npuunHa HencnpaBHOCTU «BHeLHss ownbkay,
HacocC AOMKeH BKIoYaTbCs BPYYHYo nyTem cbpoca
curHana HeucnpasHocmu.

loput loput
NMOCTOSIHHO ~ MOCTOSIHHO

b

C NONC C NONC C NONC

C NONC

Hacoc paboTaeT, npu aTom octaércs unu 6bina
nHaukauusa HeucnpasHocmu/Agapuu, npu KOTOPOK
Hacoc MoxeT npogornxaTb paboTy, unu Hacoc
paboTaeT c uHamkauven lpedynpexoeHue/
3ameHumb cmasky.

Ecnu npuymHa HencnpaBHOCTM COCTOUT B TOM, 4YTO
«CurHan gaTyuka 3a npegenamMmu 4onycTuMbIX
3Ha4YeHu», HacocC NpoaomkaeT paboTaTb Npu
MakcumanbeHow (Makc.) xapakTepucTuke. MiHamkaums
HeucnpasHocmu nc4e3HeT TONbKO NOCHe TOro, kak
BenuuynHa curHana cHosa byaeT B npefenax
[OMNyCTMMOro AnanasoHa 3Ha4YeHui curHana.

Ecnu npuymHa HencnpaBHOCTM COCTOUT B TOM, 4YTO
«CurHan ycTaHOBMEHHOro 3Ha4yeHus 3a npegenamm
OOMYyCTUMbIX 3HAYEHUIA», TO HAcoC NpoaosKaeT
paboTaTb C MMHUManbHON (MWH.) XapaKTepUCTUKOMN.
MHavkauma HemcnpaBHOCTY UCYE3HET TOJMbKO nocne
TOro, Kak BeNMYMHa curHana cHosa GyaeT B
npefenax JonycTMMOro AvanasoHa 3HayeHuin
curHana.

loput
NMOCTOSIHHO

MwuraeTt

nl [l oo

NONC C NONC C NONC

C NONC

Bbino YCTaHOBJ1€HO OTKITIOYeHMe Hacoca, HO OH Obin
BbIKMOYEH n3-3a HeucrnpagHocmu.
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C6poc nHAMKauum HemcnpaBHOCTHU

C6poc curHana HencnpaBHOCTU BbIMOSHAETCA CreayoWwmum
obpasom:

+ KpaTkoBpeMeHHbIM HaxaTvem pacrnonoXeHHOW Ha Hacoce
KHOMKN @ Unn @ . OTO HNKaK He BNUSET Ha HaCTPONKKM
Hacoca.

OTa onepauus HeBbINOMHKYMA, eCnu KnasuaTtypa
3abnoknpoBaHa;

+  C nomoLLbio OTKIIOYEHUS HANPSXKEHUS MUTaHWSA Hacoca Tak,
4TOGbBI NOracna BCA CBeTOBas CUrHanNM3auusa Ha nynsTte ¢
KrnaBsuaTypow;

* [MepekntoyeHnem BHewHero Bxoaa BKI1/BbIKJT;

* C nomouwbto Grundfos GO, cmoTpute pa3gen 9.3.3 Asapuu u
npedynpexoeHusl.

Korga Grundfos GO B3avMofencTByeT C HACOCOM, KpacHbIN
CBETOBOW UHAMKATOP 4acTo MUraeT.

17. ConpoTuBneHue nsonsauuu

15-22 kBm

U3mepeHue conpomuesieHuss uzonsayuu

06MOMoK 3siekmpode8u2amerisi UNU yCMaHO8KU

¢ Hacocamu muna «E» Henb3s npoeodums ¢
noMouw;br0 8bICOKOB0JILMHO20 060pydoeaHus,

mak Kak npu 3mom MO)XHO 8bleecmu u3 Cmposi

anekmpoHHoe o6opydoeaHue.

MoHo no omdesibHocmu omcoefuHUMb

npoeoda anekmpodeu2amerisi u npoeepums
conpomuersieHue u3onsayuu o6Momok.

18. Pa6oTa B aBapuMHOM pexume

lpedynpexdeHue

lNeped npoeedeHuem no6bIX pabom e
KrneMMHoU Kopobke Hacoca He06xo00UMO Kak
MUHUMYM 3a nsimb MUHym 8o 3moz20
OMKJII0YUMb HanpsxeHue numaHus.
O6pamume eHUMaHue, 4mo cu2HasibHoe peJie
Moxxem 6bIMb MOOK/IHYEHO K BHEWHEMY
UCMOYHUKY numaHusi, Komopsbili ocmaémcs
no0dcoeOUHEHHbIM MPU OMKJIF0YeHUU om
numaroweli cemu.

Ecnu Hacoc ocTaHOBIEH W He 3anyckaeTcs Nocrne BbINOMHEHUs
CTaHAapTHbIX NpoLeayp No yCTpaHeHWIo HEUCNPaBHOCTEN,
npuymMHa moxeT OblTb B HEMCNpaBHOM nNpeobpasoBaTene
4YacToTbl. B 9TOM cnyyae MOXHO yCTaHOBUTbL aBapUHbIA PeXnM
3KCnyaTaummn Hacoca.

Ho npexpae yem nepenTun B aBapuiHbIN PEXUM, peKoMeHayeTCs
NpOBEPUTbL:

* B HOpMeE Nnn N1uTaHne OT CeTu

+ cpabaTtbiBaloT N1 ynpaBnsoLmne curHansl (CurHansol
BKITHOYEHUSI/BbIKINIOYEHMS)

* CﬁpOLLIeHbI N BCe aBapuiiHble CUrHarnbl

* aTaKxe U3MepuTb NEKTPUYECKoe CONpPOTUBMEHNE Ha
obmoTkax ABuratens (0OTCoeanHVB NPOBOAa ABuUraTens ot
KIeMMHOW KOpo6KH).

Ecnu Hacoc Tak U He BKMIOUYUIICS, 3TO 03HaYaeT, YTO HeucnpaseH
npeobpasoBaTerib YacTOTbI.
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YTt06bl yCTAHOBUTL aBapUINHbIN PEXUM 3KCMyaTauum Hacoca,
BbIMOJIHUTE crieayoLlee:

1. OTcoegmHuTe Tpu Xunbl cunosoro kabens, L1, L2, L3 ot
KNEeMMHOW KOpOoBKK, HO OCTaBbTe NPOBOA(A) 3aLLMTHOIO
3a3eMIeHns Ha NpexHeM mecTe Ha knemme(ax) PE.

2. OTcoegunHnTe cunosble NpoBoga anektTpoasuratens, U/W1,
V/U1, W/V1, OT KneMMHOWM KopobKu.

Uu v w
@ u
—® |L1 v
—® |L2 rW
—® |3
=D
L 0]

Puc. 25 lNepekntoyeHne Hacoca Tvna «E» n3 HopmanbHoro
pexuma paboTbl B aBapuUiHbIf

TMO03 8607 2007

TMO3 9120 3407

TMO04 0018 4807



Mcnonb3ynTe BUHTbI KITEMM CUITOBOrO kabensi u raku Knemm
kabensa asuraTens.

TMO03 9121 3407

4. B mecTax coefMHEHNS YCTaHOBUTE U30NUPYIOLLEE MOKPbITUE
Ha npoBoAa kabens ABuUraTens U 3akpenute ¢ NOMOLLbIO
N30NSALMOHHON NEHTHI.

Pl

&
TMO3 9122 3407

TMO03 9123 3407

lpedynpexdeHue

BHympu yacmomHozo npeobpasoeamens
3anpeuwaemcs NoOKr04amb numarouw,ull kabesnb
Ha knemmbi U, V, W. 3mo npueedem k
noepexo0eHuUro 4HacmomHo20 npeobpaszoeamesisi
u cozdacm onacHOCMb Mopa)keHus Yesioeeka
delicmeueM 8bICOKO20 HarnpsiXKeHusl.

Bo epemsi ycka nocie nepeksoYeHusi Ha

asapuliHbll pexum npoeepbime HanpaeaeHue

epaweHusl.

Brivmanme Heo6xodumo ycmaHoeums nyckamesb u pene
3aujumsl deuzamernsi 8 wWkagy yrnpaesieHus.

19. TexHnyeckoe obcnyxmBaHme

19.1 OuuncTKa aneKkTpogBuUraTens

Oxnaxpatowue pedpa 1 nonacTn BEHTUNATOPa CUCTEMBbI
BO3YLWIHOro oxnaxaeHua anektpoasuratena n SNeKTpoHHOro
O60py,EI,OBaHVIF| AOOJDKHbI BCerga coaepXatbCd B YACTOTE.

19.2 3ameHa cMma3ku NOALMMNHUKOB ABUratens
Hacocbl mowHocTbio 15 - 22 KBT

B gaHHbIX anekTpoaBuraTenax cMaska nogWwnnHUKOB OTKPbITOro
TUNa OOJKHa 3aMeHATbCA peryndapHo.

lModwunHuku aHHO20 muna 3anpaeJsisiromcs
cmaskol npu docmaeke neped ycmaHoeKoll.
BcTpoeHHas pyHKUMSt KOHTPOMS NOALWMNHUKOB JAET

npeaynpexpatowmin curdan Ha Grundfos GO, korga HeobxoaMmo
3aMEeHNTb CMasKy B NOALMUMHMKAX 3NIeKTpoaBUraTens.

lMeped 3ameHoOU cMa3Kku He06xo00uUMO

ebigepHymb pe3bboebie Npobku e OHUWe

¢hnaHya anekmpodeuzamersisi U 8 KpblwkKe

nodwunHukoeozo y3na. Tem cambiM 6ydym
YkasaHue

co30aHbl Heob6xodumMble ycnoasus OJisl moeo,

4mo6bi MOXHO 6b1/10 yOanumb u3 MOGWUMNHUKO8

cmapyro CMa3Ky usu JIUWHKM C8EXYH
KOHCUCMEeHMHYI CMa3Ky.

Mpun nepBoil 3amMmeHe cMasku B nNpoLiecce aKcniyaTtaumm HeobxoaMmMo
3anpaBnsATb YABOEHHbI 06beM KOHCUCTEHTHOWM CMa3Ku, MOCKOIbKY
cMa3oyHas Tpybka He 3anonHeHa KOHCUCTEHTHOWM CMa3KoM.

O6BbeM KOHCUCTEHTHOM CMa3Kun

M
Tunopasmep [aan] =
aBuraTens Co CTOpPOHBI C NpoTMBOMNONOXHON
npuBoaa CTOPOHbI
(DE) (NDE)
MGE 160 13 13
MGE 180 15 15

PekomeHayeTcsi NpUMEHSITb KOHCUCTEHTHYI0 CMasky Ha 6ase
nonukapbamuga.

19.3 3ameHa NoALWMUNHUKOB 3fieKTpoaBUraTens
AnekTpoaBuraTeny MOWHoOCTbIo 15 - 22 KBT ocHalLeHbI
BCTPOEHHOWN PYHKLMEN KOHTPOMA NOALMNHUKOB, KOTOpas
BbIBOAMT Ha Grundfos GO npepynpexaatoLwwmin curHan, koraa
Heobxo4MMOo 3aMeHUTb NOALIUMHUKL ABUraTens.

19.4 3ameHa BapucTopa (Tonbko 15 - 22 kBT)
BapI/ICTOp 3aluuiaeT HacoC OT nepexoaHblX Hanpﬂ)KeHI/IVI ceTun.
[NocTeneHHo noa aencTenem nepexonHblX Hal'lpﬂ)KeHVIVI BapucTop

U3HaLUMBaETCs M ero HeobXo0AUMO 3aMeHsTb. Yem GonbLue
NepexofHbIX HanpsXXeHWI, TeM GbICTpee N3HALLMBAETCS BapuUCTOp.

Korga npuxoaut Bpems ero MeHaTb, Grundfos Go Remote u
PC Tool E-products gatot curHan B oopme npeaynpexxaeHns.

BapwcTop AomkeH 3aMeHsTb TONbKO crneumanmct CepBucHoOro
ueHTpa Grundfos. Obpaliantecb B MECTHOE NPeACTaBUTENbCTBO
KOMMaHum.

19.5 3anacHble 4YacTU U KOMMNJIeKThbI 3an4acTen

Moapo6GHyt MHpopMaLUto No 3anacHbIM YacTsiIM U KOMMMeKkTam
3anyacTen MOXHO HalnTu Ha carTte www.Grundfos.com
(BbiGepuTe cTpany n Grundfos Product Center).

20. TexHMYeCKME faHHbIe - HAcOChbl € TPéxdasHbIMU
anekTpoaBurarensmu, 15 - 22 kBt

20.1 HanpsixxeHne nuTaHms

3 x 380-480 B -10%/+10%, 50/60 I'y -3 %/+3 %, PE

(Cc 3alWNTHBIM 3a3eMIIEHMEM).

Kabenb: Makc. 10 mm?

Mcnonb3ynTe Tonbko MeaHble NpoBoda MuH. Ha 70 °C.

PekomeHngoBaHHbIe TUMOPa3Mepbl NpeaoxpaHnTenen

Tunopasmep aBuratens Makc.
[xB1] [A]
15 36
18,5 43
22 51

|/|CI'IOJ'Ib3yIOTCF| CTaHOapTHbIe NaBK1Ue npeaoxpaHnuTenu, a Takxe
ObICTPO cropaemMble UM MeANeHHO CropaeMble NPeAoXpaHuTenu.
20.2 3awumTa OoT Neperpysku

3awuTa oT neperpyskn YacToTHO-perynMpyemblx HACOCOB UMEET Te
e XapaKTepuCTUKK, YTO 1 0OblYHAA 3aLLMTa dNeKTpoaBUraTens.

K npuMepy, anekTpoasuratesnb TUna «E» BblAePXNUBAET NeperpyskKy,
paBHyto 110 % ot | B Te4eHne 1 MUHYTLI.

20.3 Tok yTe4ku

Tok yTeuku Ha 3emnto > 10 MA.
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(N¥) umno9hy

20.4 Bxoabl/Bbixon
BKI/BbIKN

BHelwHMIn 6ecnoTeHUManbHbI KOHTAKT.
HanpsixeHwne: 5 B DC.

Tok: <5 MA.

OkpaHnpoBaHHbI kabenb: 0,5 - 1,5 Mm2.

LincppoBon Bxoa

BHewHMn 6ecnoTeHumanbHbIi KOHTaKT.
HanpsixeHue: 5 B DC.

Tok: <5 MA.

OKpaHunpoBaHHbI kabenb: 0,5 - 1,5 mm2.

CurHanbl YCTaHOBJIEHHOro 3Ha4eHus

e TloTeHumomeTp
0-10 B DC, 10 kOM (4epe3 BHyTPEHHUIN UCTOYHUK
HanpsHKeHus).
OkpaHnpoBaHHbIf kabenb: 0,5 - 1,5 Mm?2,
MakcumanbHas anuHa kabens: 100 m.

* CurHan HanpspkeHus
0-10 B DC, R, > 50 kOm.
Honyck: + 0 %/- 3 % npu MakcumanbHOM cuUrHane
HanpsiKeHus:.
OkpaHnpoBaHHbIf kabenb: 0,5 - 1,5 Mm?2,
MakcumanbHas anuHa kabens: 500 m.

* CurHan Toka
DC 0-20 mA/4-20 MA, R, = 250 Owm.
Oonyck: + 0 %/- 3 % npu curHane MakcMMarnbHOro Toka.
OKpaHupoBaHHbIV kabenb: 0,5 - 1,5 Mm2.
MakcumanbHasg anuHa kabens: 500 m.

CurHanbl gaTyumka

* CurHan HanpshkeHus
0-10 B DC, R, > 50 KOM (4epes BHYTPEHHMUIA MCTOUHUK
HanpsXeHuns).
Honyck: + 0 %/- 3 % npn MakcumManbHOM CUrHane
HanpsKeHus.
OkpaHnpoBaHHbI kabenb: 0,5 - 1,5 Mm2.
MakcumanbHas anuHa kabens: 500 m.

» CurHan Toka
DC 0-20 mA/4-20 MA, R, = 250 Owm.
Honyck: + 0 %/- 3 % npu curHane MakcMMarnbHOro Toka.
OkpaHnpoBaHHbIi kabenb: 0,5 - 1,5 Mm2.
MakcumanbHas anuHa kabens: 500 m.

BHyTpeHHMe UCTOYHUKUN NUTAHUA

*  WNcTouHuk nutaHusa 10 B gns BHeLWHero noTeHunomeTpa:
Makc. Harpyska: 2,5 MA.
3aLmLLéH OT KOPOTKOrO 3aMblKaHWSI.

*  WcTouHuk nutaHusa 24 B ons gaTymMKoB:
Makc. Harpyska: 40 MA.
3alumLéH OT KOPOTKOro 3aMblKaHUS.

Bbixop pene curHanusauuu
Mepekntovatowmnin 6ecnoTeHUmnanbHbIN KOHTAKT.

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

MwuHumansHas Harpyska koHTakTa: 5 B DC, 10 MA.
OKkpaHupoBaHHbIi kabenb: 0,5 - 2,5 Mm2.
MakcumanbHas anuHa kabens: 500 m.

Bxopa WuHbI cBA3KN

MpoTtokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHupoBaHHbIN 3-xunbHbIR kabenb: 0,2 - 1,5 Mm2.
MakcumanbHas anvHa kabens: 500 m.
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20.5 MNMpoune TexHUYeCKNe faHHbIe
3MC
HaBe.quHble U nsny4vyaemMmblie NnoMexu:

OTun gBuratenun oTHocsATcA K kateropum C3, 4To cooTBETCTBYET
FOCT P 51318.11, rpynne 2, knaccy A, 1 ycTaHaBnmBatoTCH B
MPOMBbILIIEHHbIX paloHaX (BTOPON yPOBEHb).

[Mpw ocHawweHun BHewHUM punbsTpom OMC aTun ABUratenu
oTHocsTCS K kaTeropun C2, yto cootBeTcTByeT FOCT P 51318.11,
rpynne 1, knaccy A, 1 MOryT GblTb yCTaHOBMNEHbI B XUIbIX
parioHax (NepBbli YyPOBEHD).

lpedynpexdeHue

Koz0a amu deuzamesniu ycmaHo8J1eHbI 8 XKUJIbIX
patioHax, Mo2ym nompeboeambcs
donosiHUMesnbHble Mepbl, MOCKOJILKY
deuzamesnu Mo2ym 8bi3bieamb paduornomexu.

B cootBeTcTBUM € TpeboBaHuammn FOCT 30804.3.12 (MOK 61000-
3-12:2004), npy nogknoYeHUn anekTpoaBuraTene MOLHOCTbIO
18,5 n 22 kBT (kpome anekTpoasuratenen 15 kBT), MOHTaXXHUKK
Unv noTpeduTenu AoMmKHbl YA0CTOBEPUTLCS B TOM, YTO
MOLLHOCTb KOPOTKOIO 3aMblKaHWsl B TOYKE NMOAKMIOYEHUS K CETK
anekTpocHabxeHUs obLero Ha3Ha4YeHUss COOTBETCTBYET
NpUBEAEHHbLIM HUXEe AaHHbIM:

MowHocTb ABUrarens MowHocTb npu K3

[kBT] [kBA]
15 -

18,5 2700
22 3000

OnekTpoasuraTenu molHocTblo 15 kBT 6yayT cooTBeTCTBOBATL
TpeboBaHuam FOCT 30804.3.12 (MOK 61000-3-12:2004) Tonbko
npu ycTaHoBKe unbTpa nogaBneHnsi rapMOHVK MeXAy KNeMMHOM
KOpOGKOW anekTpoABUraTens v NUTaKLLEN CETHIO.

MomMexoycTOMUMBOCTD:
OnekTpoaBuraTenu oTeevatoT TpeGoBaHUAM OTHOCUTENBHO
YCrOBWI 3KCNyaTaumMm neporo 1 BTOPOro YpoBHSI.

[na nonyyeHns ONONHUTENBHOW MHpOPMaLNK CBSAXUTECH C
komnaHuen Grundfos.

CTeneHb 3aWUThbl

IP55

Knacc HarpeBoCTOMKOCTU U3onsauum
F.

TemnepaTypa okpyxatowen cpebl

B npouecce akcnnyatauun

* MwuH.-20 °C

* Makc. +40 °C 6e3 orpaHMyYeHnss xapakTepUCTUK.
OTHOCUTeNnbHas BNaXHOCTb Bo3ayXxa
Makc. 95 %.

YpoBeHb 3BYKOBOro AiaBrieHUs

YacToTa BpalieHus,

AnekTpo- YpoBeHb 3ByKOBOro
Burartenb yKasaHuas & nasneHus
A cupmMeHHOM Tabnu4ke
[kBT] [MAH-] [AB(A)]
15 2800-3000 65
3400-3600 70
185 2800-3000 66
’ 3400-3600 71
22 2800-3000 75
3400-3600 80

B03MOXHbI TEXHUYECKME N3MEHEHNS.
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1. KyxxatTapparbl cuMmBongap MeH xasbanap

MOHi

>[>

Hazap
ayAapbliHbI3

Eckepmne

AmanraH HycKaynapObl cakmamay adamoapObiH
deHcaynblfbIHa Kayinmi xxardalnapfa akeJsin
COFYbl MYMKIH.

Eckepmne

XKa60bIKmbIH bicmblKk 6emmepmeH myticy
Kyrosiep xoHe aybIp OeHe XapaKkammapblHa
anbin Kesyi MyYMKiH.

OpbiHOamaybl xab0bIKMbIH iCMeH WhbIFYbIH,
COHbIMEH Kamap OHbIH aKayblH mybIHOamambiH
Kayinci3dik mexHukacbl 60libIHWa HycKaynap.

XKa60biKkmbI Kayinci3 natidanaHyobl

Hyckay KaMmmamachbi3 ememiH oHe XXYMbICMbI

JKeHindememiH ycbiHbIMOap MeH HycKaynap.

2. KbickapTynap MeH aHblKTamanap

Al ¥Kcac Kipy.

AL ABa.pVIFU'IbIF CUrHanm, TeMeHTri WweriHaeri xon
OepinMenTiH MaH.

AO ¥Kcac LbIFY.

AU ABa.pmmu!g curHan, Xofapfbl LWeriHAeri )xon
6epinMenTiH MaH.

CIM HepekTtep 6epiniciHii moayni.
KocbIMLLa KOPEKCi3 XXYKTEMEHIH CbIpTKbl

Benceni KapCbINaCTbIFbl apKbiNbl TOKNEH backapyra

LIy KabineTTi WolFy. .
YKykTeme BenceHgi WbiFy XaHe xep apacbiHaa
XanfaHagbl.

DI CaHgbIK Kipy.

DO CaHAbIK LWbIFY.

KAK ABTOMaTMKanbIK @XbIpaTKbILL KOpFay
PYHKLMSACBIMEH Xepre Xonblny KesiHae.
Grundfos caHablk gaTyuri.

GDS Hatunk Grundfos kenbip copfbinapbeiHaa
AavibiHAayLWbl 3aybITNEH opHaTbinagbl.

GENIbus g::;;c;scgelzpemepi BepiniciHii drpmanbIK

GND XKannel Tynicy/>Kep.

Grundfos Eye KynaiH xapblk UHAUKaTOPbI.

KepHey Tyuicyre xxaHacy 6apbICbiHAA 3MEKTP TOrbIMEH

acTbiHAa 3aKbiMAaHy Kayni.

oc ALWbIK KONMEKTOop:
ALbIK KONNEKTopAarbl CaHAbIK LUbIFY.

PE KopfaHbILWThI Xepre TyibikTay.
KopfaHbILW Tl lWWamagaH TbiC TOMEH KepHey.
KanbinTel xxafgannap 6apbeicbiHAa XaHe akaynap

3CHH XargannapbiHAa TbiM TEMEHHEH acbin KeTNEenTIH,
6acka TisbekTepae xepre TyhblKTayablH
Oy3binyblH KOCNaraHAarbl KepHey.
Kayincia wamagaH TbiC TOMEH KepHey.
KanbinTel xxafgannap 6apbicbiHAa XaHe akaynap

BCHH XargannapbiHAa TbiM TOMEHHEH acnbin

KkeTnewTiH, 6backa TisbekTepae xepre TynbIKTayabl
KOCKaHOafbl KepHey.
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(Z)1) emiecey

3. ByMbIM Typanbl Xannbl ManimeTTep

Ocbl Tenkyxart, KypacTtbipy xaHe nanganaHy 6owbiHLWa
Hyckaynblikka kocbiMwwa 11 kBT xorapbl CRE, CRIE, CRNE,
CRTE, MTRE, CME copfbinapbiHa TapaTtbinagsl.

Ocbl Ky)XaTTa yCblHbINIMaraH Hyckamanapas! Tenkyxar,
KypacTblpy xeHe naiiganaHy 60MbIHILA HYCKaynblKTaH KapaHbl3.

Grundfos komnaHUACbIHbIH, E-copfbinapbl XWinikTiH KipikTipinreH
TypneHaipriwi 6ap cTaHAapTThbl ANEKTP KO3FaNTKblLUTapbIMEH
xabpabikTanfaH. Coprbinap yw dasanbl anekTp KyaT 6epy
XeniCiHiH KOCbINyblHa YLWUiH apHanfaH.

3aybITTa opHaTbIJIFaH AaT4YMKCi3 copFbinap

Copfblnap kipicTipinreH M koHTponnepMmeH xabablkTanfaH
)KoHe Keneci napaMeTprepai peTTeNTiH CbIpTKbl 4aTUYNKMNEH
TEHLUEenyi MyMKiH:

*  KbICbIM

* KbICbIM J€Hren arbipmachl

* TemnepaTtypa

* TemnepaTypaHblH AeHren anbipmachl

*  LbIFbIH.

Copfbinap 3aybiTThlk 6anTaynapra conkec «peTTeniMereH»
6ackapy pexvnMiHe opHaTbIfFaH.

MW koHnTponnep Grundfos GO Hemece Grundfos GO Remote
OargapnamManap xaHe kalwblkTaH 6ackapy nynbti kemerimeH, Ml
6arinanbic moayni xaHe |Os Hemece Android onepauVOHAbIK
cucTemachl 6ap cmMapTdhOH KypblniFaH apKbiibl aKTUBTEHAIPY
6onapbl.

KbicbimM paTyuri 6ap copfbinap

Copfbinap kipicTipinreH M koHTponnepmeH xababikTanfaH
XOHe TypaKTbl KbiICbIMAbl CaKTay TEHLLeYynepiHe conkec angay
KblCbIM Aatyuri 6olbiHLWa opbiHAanagbl.

Coprbinap «peTTeneTiH» backapy peXumiHe opHaTbIIFaH.

Copfbinap HerisiHeH e3repMeni cy TYTbIHY XynenepiHaeri
TypakTbl KbICbIMAbI KONAay YLUiH KongaHbinagbl.

BanTaynap

KipicTipinren gatyukcis coprbinapfa xxaHe 3ayblTTa OpHaTbINFaH
KblCbIM AaTuyuri 6ap copfblnapra konfgaHblNFaH TeHLweynep.

OpHaTbIIFaH MaH

Tanan eTinreH opHaTy MaHiH yLW TacinaepAiH 6ipimeH 6epyre
6onapgpl:

+ Backapy naHeniHe Tikenen

* OpHaTbINFaH MAHHIH CbIPTKbl CUTHaMbIHbIK Kipyi apKbibl

* Grundfos GO Remote KalbIKTbIKTaH 6ackapyablH KeMeriMeH.
Backa 6antaynap

Backa 6antaynapabiH 6apnbifbl Grundfos GO Remote kemerimeH
opblHAanagbl.

Backapy napameTpiHiH HaKTbl MaHi, 3HEPTUs TYTbIHY XaHe T.6.
CUSIKTBI MaHbI3abl napameTprepai Grundfos GO Remote
KeMerimeH aHblkTayfa 6onagbl.

Benek cunattamanbik TeHweynep Tek Grundfos KbiameT kepceTy
opTanbiKTapbliHbIH MamaHgapbiMeH xaHe PC Tool E-product
apHalibl 6argapnamanslk xacakTamachklH nanganaHymeH
opbIHAANYbl MYMKIH.

BynaH oa HakTbl aknapaTTap any ywid, Grundfos
KOMMaHUACBIHbIH, XepPrinikTi eKinairiHe XyriHiHia.

4. MexaHuKanbIK 6esnweKkTepiH KypacTbipy

Copfbl TaKTa-Heri3 caHblnaybiHaa opHaTbinFaH bypaHaanap
KeMerimeH MbIKTbl pyHAaMeHTTe ceHimai bekiTinyi Tuic.
4.1 Ko3ranTKbIWTbI CankbiHOaTy

OneKkTp KO3FanTKbILbl MEH 3NEKTPNi )KababIFbIH XeTKINiKTI Typae
KamTamachl3 eTy YLUiH, Keneci TananTapblH CaKkTaHbI3:

+ CankblHOaTyFa apHarnfaH ayaHblH XeTKIiNikTi ekeHAiriHe ke3
KeTKI3iHi3.
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* 40 °C TemeH cankbliHAaTaTbIH aya TemMnepatypacblH
KongaHbl3.

«  XengeTkilwTiH canksiHAATKbIW KabblpFackl MEH kanafbl Tasa
GonybIH kKaJaFanaHbi3.

4.2 FumapaTTaH TbIC XepAae KypacTblpy

FumapaTTaH ThIC Xepae KypacTblpy Ke3iHAe 9NeKTPOHAbI
KypbinfFblnapaa KoOHAeHcaTThIH Ty3inyiH 6onasipmac yLuiH,
COPFbIHbI KAXETTi KOPFaHbILLMNEH KAMTaMachl3 €Ty KaxerT.

1-cyp. Kap.

KopfaHblLL XeTKinikTi ynkeH 6onybl TUiC, 3MeKTp KO3FanTKblLbIHA
KYH CayneciHiH, KapAblH HeMece xaHObIpAblH Tikenen acepi
TMenTiHaen. Grundfos KOMNaHKACHI KOpFaHbIW KypanaapbiH
xeTkizbenai. CoHablkTaH 6i3 cizgepre HaKTbl KOHAbIPFbINapPAbIH
KOpFfaHbILLbl Typanbl OMnacTbipynapbiHbI3Abl YCbiHaMbI3. AyaHblH
bINFanAblNbIFbl XOFapbl anMakTapaa KipikTipinreH ctaymoHaprbl
Kbl3AbIpY PYHKLMSACHIH NainganaHyabl YCbiHaMbl3.

TMO00 8622 0101 - TM02 8514 0304

1-cyp. KopfaHbiw waTbipblHbiH Mbicansl (Grundfos
KOMMaHUACBIMEH XeTKi3inmenai)

KosranTkbllwTa biffan MeH CYy XXUHanmaybl YLiH, TOMEHre
OarblTTanfaH KYI0 TbIfblHbIH allbll TACTaHbI3.

KoTapbIn Kyt ThIfbIHbIH arnbln TacTaFraHHaH KeniH, Tik
opHaTbinaTtbiH copfFbinap IP55 kopraHbIw CcbiHbIOL Gonaabl.
KenpeHeH opHaTbiNnaTbiH COpFbinapablH KOPFaHbILL CbIHbIObI
IP54-ke e3repegi.

5. AnekTp xababIfbIH Xanfay

5.1 OnekTp xababifblH xanfay Yw dasanbl aneKTp
KO3FanTKbIWTbI copFbinap, 15 - 22 kBt

Eckepmne

Kypacmbipydbl opbiHOalimbIH mymbIHy Wbl
Hemece mynFa/ylbiM KonndaHbicmarbl y1MmabIK
JKoHe xepeinikmi Hopmamuemi Ky>xammapfa
calikec xepae mylibiIkmayobl OypbIC KasFay
JKdHEe KOpfaHbIWbIHbIH XayanKepwiniaiH
kemepedi. bapnbik onepayusinap 6inikmi
MaMaHMeH opbIHOanaobl.

Eckepmne

CopfFbIHbIH KileMMalibiK KopabbiHOarbl Ke3-
KesnlizeH XXyMbicmapOobl Xypz2izep andbiHO0a 6yraH
OdeliiH keM Oe2eHOe 6ec MUHym 6ypbiH KOpek
KepHeyiH aXbipamy Kepek.

CuzHanosbl pesie KOpeK kKepHeyiHeH axbipamy
6apbicbIHOA XanFaHFaH KyUi KanambIH KOPeKmiH
CbIpMKbI KO3iHe anfaHyblHbIH MyMKiHOi2iHe
Ha3ap aydapbIHbI3.

Eckepmne

Knemmansik Kopan 6emiHi4 memnepamypacsbi
COpFbIHbIH XYMbIC yakbimblHOa 70 °C acmam
6071yl MYMKIH.



5.1.1 Jaapnbik

E-copfbICbIH aneKkTp KyaTbl XeniciHe Kocy anabliHaa 2-cypeTTeri
CcxemaHbl Kapay kepek.

_____ T
L —! — L
L2 — KAK | — L2
L3 — : — L3
PE

wfe

2-cyp. XKeninik axblpaTKbllWbIMEH, 6ankbiManbl
cakTaHAbIpFblLWbIMEH, KOCbIMLLIA KOPFaHbIWbIMEH XaHe
KOPFaHbILITHI Xepre TyMblKTaybIMEH COPFbl Xerire
XanfaHfaH

5.1.2 Tok cofybIHaH KopFay - Tikerien Tyhnicy 6onmaybl
6apbicbiHOa

Eckepmne

Coprbl KosI@aHbICMarbl YIMMBbIK KaHe JKepa2inikmi
HopMamuemiK Ky>kammapfa caliKkec xepae
mytbiKmanybl Kaxxem.

Kemy > 10 MA 6onraHObIKMaH, mytbiKkmay
KYpbUIFbIChI apHalibl mananmapfa calikec 6onybl
Kepex.

Copfbl cTaLMoHapblK HEMece KbIHKbIMaWThIH KONIMEH
OopHaTbINybl KEPEK.

KypacTbipy TemeHAe kenTipinreH MmbicanaapablH GipiHiH ynrici
OoViblHIWa opblHAANaabl:

* 10 MM2 kem 60NManTbIH KenaeHeH KMbIMbICbIMEH Xeke
KOPFaHbILL CbIMbIMEH.

TMO04 3021 3508

3-cyp. 4-e3ekTi KyLWITiK kKabeniHiH cbiMAapbIHbIH, BipiHiH

KeMeriMeH xeke KopFaHbIL CbIMbIH xanfay (10 Mm2 kem

60NManTbIH KengeHeH KMMacbIMeH)

*  KkywTik kabeni peTiHae Gipaen kenaeHeH KuManbl eki
KOPFaHbIWTbI CbiMAapbiMeH; Gip CbiMbl KNleMMarblk kopanka
Xepre TyWblkTayAblH KOCbIMLLA KIIleMMacblHa xanfaHaabl.

TMO03 8606 2007

4-cyp. 5 TapmMakTbl KyLWITiK KabeniHiH eKi CbIMbIHbIH KEMeriMeH
Xepre TyWblKTanbIMbIHbIH €Ki KOpFaHbILW CbiMAAPbIH
xanray

KopfaHbILWThI XXepre TyhblkTay cbiMgapbl He capbl-xacbin (PE),
Hemece capbl-xacbin-kek (PEN) TyciHgeri TycTik TaHb6anaHybl
bonapbl.

5.1.3 BankbiManbl cakTaHAbIPFbIWUTapP

CakTaHabIpFbilUTapAblH YCbIHbIFAH TUNTIK enwemaepi
21.1 Kopek kepHeyi TapayblHAa KepceTinreH.

5.1.4 KocbiMLIa KOpFaHbILW

Erep KocbIMLa KOpFaHblLL peTiHAe COpFbl ANEKTP KOHAbIPFbIChIHA
XanfaHfaH 6onca, xepre afy TorbiHaH kopraHbiw (KAK)
KonaaHbinazbl, KOpFaHbILWThI @XblpaTy KOHABIPFLICHIHbIH
MblHafaln TaHbanaHybl 6onaabi:

NN B

B TuniHgeri KopfaHbIW aBTOMaThl

KopfaHbILWThI aXblpaTbiny KYpbINFbICbIH TaHAay 6apbicbiHAa
3NeKTp XabAblfbiHbIH 6apnblk 3NeMeHTTEPIH aFy TOrbIHbIH Xanmnbl
MHiHE ecKepy Kepek.

KaneinTel xafganaa naiganady 6apbiCbiHAa 9NeKkTp
KO3FamnTKbILbIHbIH aFy TOrblH 21.3 Afy moabl TapayblHaH Kap.

Icke kocy 6apbICbiHAA XoHEe acCUMETPUANbIK ANeKTpi
KamTamachbi3 eTy 6apbiCbiHAa afy TOrbl 9AETTENIAEH ThbIC XOFapy
©6onybl MyMmKiH xxaHe KAK icke KOCbInybIH TybIHAATYbl MYMKIH.

5.1.5 OnekTp KO3FanTKbIWbIH KOpFay

CopFblIHbIH 3N1EKTP KOPFaHbILWbl BipTe-6ipTe apThik XyKTenimMmiHeH
kopranfaH, (TP 211).

5.1.6 Tok KyLeliHeH KopFaHbIL
Copfbl xenifge eTneni TOK KyLWeliHeH KopFanfaH.

Copfbl Xernife eTneni TOK KyLLUeliHEH KopFay anemMeHTi 6onbIn
TabbinaTbliH BAPUCTOPMEH XabablKTanfaH.

YakbIT eTe kene BapucTop e3iHiH aTKkapbIMAblK KacueTiH
XKOFanTafbl XXoHe OHbl anMacTbipy kaxeT 6onaabl. Bapuctopabl
anmacTbIpy kepek 6onfaH yakpiTta PC Tool E-products-Te caiikec
eckepTne curHanbl kepiHegi. 19. TexHuKabIK Kbl3Mem Kepcemy
TapayblH kap.

5.1.7 Kopek KkepHeyi xxaHe 3neKTp KOperiHiH xenici

3 x 380-480 B -10%/+10%, 50/60 I'uy, PE.

TOKTBIH XXYMbIC KEPHEeYi MEeH XWiNiriHi{ MaHi COPFfbIHbIH
HOMWHanAbl AepekTepiMeH dhupmanslk TakTalacbliHaa
KepCeTinrex.

OneKTp KO3FanTKbILbIHbIH cMnaTTamanapbl aNeKTp KoperiH
opHaTy OpHblHAA KongaHbinaTbliH NapamMeTpriepre cakec
6onaTtblHAbIFbIHA KO3 XXEeTKIi3iHi3.

CopfblHbIH 3MEKTP KO3FanNTKbILbIHbIH KNemMmmarnblk kopabbiHa
LWblFapblNaThliH CbiMAap yLbl 6apblHLIa Kbicka 6onybl THic.
Epekwenik erep kabens 6ypaHpgansl kabenbai MmydTagaH
Ke3aemncok y3ineTiH 6onca, y3biHAbIFbl COHFbICHI GONbIN
y3ineTiHaewn y3blHAbIKTa KOPFaHbILWTHI Xepre TyiblKTay CbiIMbIH
Kypanabl.

TapTy catTepi, L1-L3 knemmanapsi:

TapTyablH M.T. caTi: 2,2 Hwm
TapTygblH M.K. caTi: 2,8 Hm

%

TMO03 8605 2007 - TM04 3048 3508

5-cyp. OnekTp KoperiH xanfay
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Kabenbpai ThifbizaarbiLu.

* 1 x M40 kabenbgi ToiFbi3garbill, kabenb gnameTpi J16-028
* 1 xM20 kabenbpai Toifbl3aarbilw, kabenb aAnameTpi F9-B317
* 2 x M16 kabenbai ToifbI3garbil, kabens guametpi F4-310
* 2 x M16 anmanbl-canmansl kKabenbi eHrisinim.

Eckepmne
Ezep Kopek kabeni 3akbiMmOaHFaH 6osica, on
6inikmi MamMaHMeH asiMacmbIpPbITybl KEPEK.

Keni Tuni

Yw cpasansl anekTp KosranTkpiwTapbiMeH Grundfos xuinikTi-
peTTeril copfblnapbl Ke3-kenreH TUNTeri xernire xanfayra
6onapbl.

Eckepmne
Yw ¢pazanbl anekmp Ko3ranmgbiwmapbiMeH

JKuinikmi-pemmeeiw copfblnapbiH 440 B apmbik

¢haza MeH xep apacbiHOaFbl KepHeyIli Kopek
JKesliciHe XanFamaHbI3.

5.1.8 CopfblHbI KOCcy/axblpaTy

XKeninik axbipamgbiw KOMe2iMeH COPFbIHbI
Kocy/axbipamy 15 MuHym pemmeH acbipmati
opbIHAayFa pyKcam emineoi.

Hasap
ayaapbiHbI3

YKeninik axblpaTKbILL KOMEriMeH Kocy 6apbiCbiHAA COPFbl TEK
5 ceKkyHA 6TKEHHEH KeliH FaHa XyMbIc icTen 6acTanabl.

Erep copfbiHbIH aca xui KOCbINbIMbl MEH aXblpaTbiNbiMbl Tanan
eTineTiH 6onca, copfbiHbl KOcy/axblpaTy 6apbicbiHAa Kocy/
axbIpaTy CbIPTKbl CUTHaNbIHA apHanfaH Kipyai KonaaHblHbI3.

Erep copfbl KOCY/AXKBIPATY CbIpTKbl CUrHarnbl koMerimeH
KocblnaTblH HEMece CeHAipineTiH 6onca, on Te3 apaja XyMbIC
icrengi.

5.1.9 XKanray
Ezep KOCY/AXbIPATY cbipmKbl abipamKblWbi

Hyckay | xanrFaH6araH 6osica, 2 xaHe 3 KniemMmanapobl

JKanfacmablpfFblwneH 6alinaHbicMbIpYy.

TemeHri TonTafrbl KepceTinreHAaepre xxataTblH CbIMHbIH
TexHUKanbIK kayincisgiri 6onblHWa TananTapbliH OpblHAAY YLUiH,
KYLUENTINreH okwaynay kemerimeH e3iHiH 6apnbiK y3biHa
6onbiHaa Bip-6ipiHeH ceHimai Typae okwaynaHybl THic:

1-ton: Kipy

» 2 xoHe 3 knemmanapbiHbih KOCY/AXKbIPATY

* 1aHe 9 KnemmanapblHbIH CaHAbIK Kipyi

* 4,5 xoHe 6 knemMmanapblHblH OpHaTbIfIFAH MaHIHIH Kipyi

* 7 xeHe 8 knemmanapbl AaTyuriHiH curHangapsbl

* B, Y xaHe A knemmanapbiHbiH, GENIbus wnHanapel

Bapnbik kipynep (1-Ton) KyLenTinreH okwaynay kKemerimeH
ANeKTp XababIFblHbIH 3NEKTP XenicCiHiH 6enLweriHe )xanfaHFaHHaH
oKLlaynaHfaH xaHe 6acka anekTp Tis3bekTepiMeH ranbBaHuKarnbIK
TYPFbl4aH LWeLinreH.

Backapy xyneciHiH 6apnblk kKnemmacblHa 3NekTp KayincisairiH
apTTbIpy YLWiH TeMeHAeTinreH kepHey 6epineai (3CHH).

Byn Tok ypyblHaH KOpfaHbILWbIH KAMTamachl3 eTesi.

2-ton: Weiry (NC, C, NO pene, knemmanapblHbIH CUTHarbl)
LbIFy (2-Ton) 6acka anekTp Ti3beriMeH ranbBaHUKarnbIK
wewinreH. lWeify kneMMmanapbiHa XyMbIC KepHeyi Hemece
LwamMagaH TbiC TOMEH KepHey 6epinyi MyMKiH.
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F'pynna 3: XKeninik KyaTt ke3i ( L1, L2, L3 knemmanapbl)
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6-cyp. bavnaHbiCTbIpy cbi3bachl

lanbBaHMKanbIK Kayincis weLliM KyLIenTinreH okwaynay
TananTapblHa, afFy )XaHe CaHblnay TOrbIHbIH XO0Ibl 60MbIHLIA

Icke Kocbiny/
TOKTaTbIbIM

TanantapAbl Koca anfaHga cankec 60]'be| Kepek.

TMO05 7035 0313



5.2 CurHanpgbl kKabenbgep

* KOCY/AXbIPATY cbIpTKbl axkblpaTKblLLbl, CAHAbIK KipicCi,
COHbIMEH KaTap opHaTblifaH M&H MeH AaTYuKTiH kabenbaepi
akpaHganfaH. 0,5 Mm? kem emec xaHe 1,5 Mm? apTblK
6onmanTbiH kKengeHeH KnbinbicbiIMeH kabenbaepai kongaHy
KaXxeT.

+ Kabenbaepai akpaHaay kabenbaik KabblKWaHbIH eKi WeTiH
COpfbl MaccacbiHa KOCYMeH opblHAanybl kepek. AkpaHaanfaH
KabblkWwa WweTi kneMmMmanapablH MUHUManabl bIKTuman
KalbIKTbIFbIHAA GONybl Kepek, 7-CypeTTi kapaHbl3.

TMO02 1325 0901

7-cyp. KanbinTel akpaHganfaH kabenbaep opaMmbl MeH
CbIMAApPbIH KOCYy

» Maccara kocy bypaHganapbl YHeMi kabenb/iH xanfaHfaHbl
HeMmece xanfaHbaFaHblHa KapamMacTaH, MblKTbl TapTbifybl
Twic.

*  CoOpfblHbIH 3NEKTP KO3FaNnTKbIWbIHbIH KNIeMMarbik kopabblHa
WblFapbinaTbiH CbiMAapablH yLWbl 6apbiHLwa Kbicka 6onFaHbl
JKOH.

5.3 WuHaHbI Xanfayfa apHanfaH kabenb

5.3.1 XXaHa opHaTbINnbIiM

BaiinaHbic WnHackl 6oiibIHWA Kocy YLiH, 0,2 MM? KeM eMecC XaHe
1,5 MM2 apTblk 60NTMaNTbIH Xeni KMbINbICBIMEH YL TapMaKTbl
aKpaHganfaH kabenbai kongaHy Kepek.

» Erep copfbl kabenbai KOCbiNbIMbl 6ap KypbIfifbiFa )XanFaHaTbiH
6onca, akpaHganfaH opaMzabl opaMHbIH 6apnblk nepumeTpi
OonbiMeH apHaWibl KancblpMaMeH XarFay KaXeT.

* Erep KypbInfblHbIH OCbiHAAM KabenbAi KocblnbIMbl )oK 6orca,
aKpaHAanfaH opamabl 8-cypeTTe kepceTinreHaem eTin, ocbl
XKaFblHa XanfFaHFaH Kywi kangsipagbl.

TMO02 8841 0904

8-cyp. 3 TapmakTbl 3kpaHAanfaH kabenbai xanray

5.3.2 EpTepeKkTe OpHaTbINFaH COPFbIHbI anMacTbIpy

» Erep ecki copfblHbl OpHaTy GapbiCbiHAa 2 TapMaKThbl
aKkpaHpanfaH kabenb opHaTbinFaH 6onca, xanfay 9-cypetTe
KepceTinreHaen eTin Xyprisinyi Tuic.

TMO2 8842 0904

9-cyp. 2 TapmMakThbl 3KkpaHZanfaH kabenbai xanray

» Erep ecki copfblHbl opHaTy 6apbicbiHAa 3 TapMaKThbl
aKkpaHaanfaH kabenb opHaTbinFaH 6onca, xanfay 5.3.1 KaHa
OpHambIfbIM TapayblHa CONKEC XYPrisinyi Tuic.

6. PeTTey apicTepi

[MapameTpnepai opHaTy XaHe CopfblNapMeH XUinikTi-peTTeneTi
6ackapblnbiM nanganaHy xxeHe 6ackapy pexumaepiHe cankec
opblHAanagbl.

6.1 Pexxumpepre wony

Maitpanany Kanbintel — ToktaTy — M1, — M.k.
pexumi
Nanpanany PeTTenmeit. — PeTTeneTiH.
pexumi
TypakThi TypakTel

cunatTambICbiIMEH KblCbIM"

1) Ataynbl 6ackapy pexxuMi yLUiH COpPFbl KbICbIM AaTYuriMeH
xabablkTanfaH. Copfbl COHbIMEH kaTap Temnepartypa
patyurimeH xababikTana anagbl. byn xarganga pettey
pexuMi xarganblHOa TypakTbl TeMnepaTypa peTTeneTiH
6onaabl.

6.2 NanpanaHy pexumi

Erep nanpanaHyabiH KanbinTbl peXuMi opHaTbinFaH 6onca,
6ackapyablH peTTeneTiH HEMece peTTENMENTIH PEXUMIH KOtoFa
6onapgbl. 6.3 backapy pexumi TapayblH Kap.

ManganaHyablH 6acka 4a MymKiH 6onaTblH pexxumMmaepi:
TokmamblinbivM, M.m. Hemece M.x.

*  TokTaTblfbIM: COpPfbl TOKTaTbIJIFaH

« MT: COpfbl aHamNbIMHbIH MEWMiHLIE TOMEH
XKWiNiriMmeH Xxymbic ictengi.
« Mok COpPFbl aiHarNbIMHbIH, MEWIHLLIE XXOFapbl

XKWiNiriMmeH xxymbic ictengi.

10-cypeTTe COpFbIHbIH MENIiHLLE XOFapbl XXoHEe MeWniHe TOMeH
cunaTTamanapbl cbi3ba TypiHAE YCbIHbINFaH.

H

M.x.

M.T.

\

Q

TMO0O0 5547 0995

10-cyp. MenniHwwe xofapbl XoHe MenniHwe ToMeH
cunaTTtamanap

M.K. cunatTtama mbicarnbl COpFbiHbI KypacTblpy 6apbiCbiHaA
XyneneH ayaHbl xxoto 6apbiCbiHAA CypbINTanybl MyMKiH.
MenniHwe TeMeH cunaTTamara calikec nanganany pexuMminge
erep menniHwe TemeH bepinic kaxxeT 6bonfaH xafganga TaHgaraH
XKOH.

Erep copfbiHbIH KOpeK kepHeyi axbipaTblnaTbliH 605nca, CoOpfbiHbIH,
6anTaynapbl cakTanaTtbiH 6onagpi.

Grundfos GO Remote napameTpnepaiH KoCbiMLIA OPHaTbINY
MYMKIHAITH )X8He MaHbI3abl napameTprep AucnneniHe Woifyabl
6epegi, 9. Grundfos GO Remote TapayblH kap.
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6.3 Backapy pexumi

6.3.1 3aybITTa OpHaTbINFaH JaTYMKCi3 copFbinap

[anbiHOayLbl 3aybITTa COpPFbl angblH ana peTTenmenTiH 6ackapy
pexumiHe 6antanagbl.

BackapyablH peTTenMeTiH pexumiHae copfbl 11-cyp. eHrisinreH
TypaKkTbl cunaTTamara CanKec XyMbIC icTengi.

H

BREEODBEER Q
]

N

;k

TMOO 7746 1304

11-cyp. PeTTenmenTiH pexumzaeri copfbl (TypakTbl
cunaTttama)

6.3.2 KbicbIM AaTYuKTi copFbinap
Copfbl eki pexxumae aTkapbina anagbl:
peTTeneTiH XoHe peTTenMewnTiH, 12-cyp. kap.

ManpanaHygbiH peTTeneTiH pexumi 6apbiCbiHAa COPFbl peTTeneTiH
napameTpriepain TaHaanbin 6epinreH MaHiHe coikec O3iHiH,
eHAIpIMAINIriH (SFHW COPFbIHbIH WhIFYbIHAAFbI KbICbIM) aBTOMATThI
TypAe kenTipe anagsbl.

BackapyablH peTTenMenTiH peXxumiHae CopFbl eHri3inreH TypakTbl
cvnaTTamara ColKec XXyMbIC icTengi.

PeTtteneTiH PeTttenmenTin
H H
Hsetf 3
<
/ -
©
e © g
°
S 3
Q Q =

12-cyp. PeTTeneTiH (TypakKTbl KbICbIM) HEMECE PeTTENIMEeNTIH
(TypakTbl cunaTTama) pexxmumaeri copfbl

7. Copfbl NnapamMmeTpriepiH opHaTty

7.1 3aybITTbIK 6anTaynap

3aybITTa OpHaTbINFaH AAaTYUKCi3 copFbinap

OaribiHaaywbl 3aybiTTa copfbinap 6ackapyabliH peTTenMenTiH
pexumiHe anablH ana 6antanfaH.

OpHarTbinfaH MaH copfbiHblH 100% MerniHwe xofapbl
eHAipimainiriHe cevikec kenepni (copfbifa 6epinreH epekLenik
Ky>KaTblH Kap.).

KbicbIM gaTuuri 6ap copfrbinap

[avibiHaaywbl 3aybiTTa copfbinap 6ackapyabiH peTTeneTiH
pexumiHe anablH ana 6antanfaH.

OpHaTtbinfFaH MaH gatumnkTiH 50% AnanasoHbliHa cavikec kenegi
(copfblHbIH hMpManblk TaKkTalachblH Kap.).
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8. Backapy naHeniHiH kemerimeH
napameTpnepai opHaTy

Knemmanblk kopanta opHanackaH 6ackapy naHeni, 13-cyp,

Keneci Tymmenepi MeH Xapblk MHAMKaTopnapbl 6ap:

» OpHaTbiNfaH MaHiHiH TancblpMacbiHa apHarnfaH @ xaHe @
Tyvimenepi.

* bepinreH MaHHiH MHOUKaLMACbIHA apHanfFaH capbl TYCiHiH
»apblK epici.

» Kacbin ()KyMbIC MHANKALUACHI) )XOHE Kbl3biN (aBapuanbIK

VHAMKALNS) TYCi CUrHaNM3auUMAChIHbIH XapblKANOATHI
xynenepi.

— .~ Tyimvenep
XapbIK epici —__ f— @
® ®
YKapblk
NHAMKaTopnapbl

13-cyp. Yw hasansl anekTp KO3FanTKbIWTbl COPFblnapMeH
6ackapy naHeni, 15 - 22 kBT

8.1 NanpanaHy peXXuMiH opHaTy
MywmkiH 6onaTtbiH 6anTaynap:

*  KanbinTbl.
»  TokTaTy.

e MT.

°© M.

CopfblHbI KOcy/axbipaTy

KaxeTTi opHaTbinFaH MaH kepiHbeliiHwe @), 6acbiHbI3. Byn
naviaananyabiH «Kanbimmbi» pexumi.

BapnblIK xapblK epici akTUBCI3AeHAipiNIMeniHLe XaHe Xacbin

TMO02 8513 0304

Xapblk MHAUKATOPbI XbINbINbIK €TiN TypfaHwa, @ ycTain oTbipbi,

COpPfblHbI TOKTATbIHbI3.

MewnniHwe TOMeH cMnaTTaMacblHa cakec nanpganaHy
pexumiH 6antay

CopfblIHbIH MelriHWe TOMEH cunaTTamachbiHa eTy YUWiH, @),

6acbIHbI3 (TOMEHTI XapblK epici XbiNbINblIKTanabl). TOMEHri XkapblK

epici XaHFaH yakblTTa epic XbIMbINblkTayblH 6acTay yLiH, @
3 ceKyHpA ycTan TypbiHbI3.

ManganaHyablH peTTenMenTiH HeMece peTTeneTiH pexumiHe
KaWTy YLWiH, Tanan eTinreH opHaTbIfFaH MaH MHAMKALMACHI
KepiHbeniHwe @ 6acbiHbI3.

H

s

Q

14-cyp. MenniHwe TeMeH cunaTTaMmacbiHa camnkec
nanganasy

TMO0O 7346 1304



MenniHwe Xofapbl cunaTTamara conkec navaanaHy peXxuMiH
6anTtay

CopfbIHbIH M.X. cunaTTamacbiHa Ty YLWiH, @ 6acbiHpbI3. XofFapfbl
XapblK epici )aHfaH yakblTTa OCbl ©piC XbiNblnbikTayabl 6actay
YLWiH, @ 3 cekyHA 6olibl ycTan TypbliHbI3.

ManganaHyablH peTTeneTiH XXaHe peTTeNMenTiH pexnmiHe eTy
YLWiH, Tanan eTinreH opHaTbiNFaH MOH MHAUKALUACHI
KepiHbeniHLWe @ 6acbliHbI3.

H

| e [ [ 7K

TMOO 7345 1304

Q

15-cyp. MewniHwe xofapbl cunartrama

8.2 OpHaTbInfaH MaHHiIH 6anTaynapsbl

OpHaTblINnFaH MaHAi @ Hemece @ TyimMenepiH 6aca oTbIpbIn
B6anTaHpI3.

Backapy naHeniHgeri xapblk epici opHaTbIfifaH MOHHIH KaHA4albl
GepinreHairiH 6ingipeni. 8.2.1 xaHe 8.2.2 TapaynapblHaH
Mblcangapabl KapaHbl3.

8.2.1 BackapyablH peTTeneTiH peXxuMiHaeri copfbl
(KbiCbIMAbI peTTey)
Mbicanbi:

16-cypeTTe 5 xaHe 6 nHAMkaumsa epici xxaHagbl. Ocbinanwa
3 GapablH Tanan eTinreH opHaTbiNFaH MaHi 6enrineHes,.

BanTaynap AnanasoHbl AaTYMKTI enlley AuanasoHbiHa TeH,
(BaTuMKTIH dorpmanbik TakTalwachkiH Kap.).

(6ap)

6__ O ——

f
® T1T_
®

|

TMOO 7743 0904

[ o=

16-cyp. OpHaTbinFaH MaH 3 6apfa TeH eTin 6epinreH,
KbICbIMIbl peTTey

8.2.2 backapyAblH peTTeNnMenTiH peXuMiHAeri CopFbl

Mbicanbl:
BackapyablH peTTeNMENTIH peXUMiHAE COPFbIHbIH OHAIpIMAINITi
M.K. )X@He M.T. eHZipiMAINik cMnaTTamanapblHblH apacbiHAafbl
AnanasoHga opHaTbinagel, 17-cyp.
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17-cyp. PeTTenMenTiH peXxnumaeri cCopfbl oHAIpiMAINIriH
banTay

9. Grundfos GO Remote

Coprfblga Grundfos GO Remote-MeH cbiMCbI3 pagmno xaHe
MHpPaKbI3bln GannaHbic MYMKIHAIM KapacTbipblnfFaH.

Grundfos GO Remote dyHkuma 6anTaynapbiH Xy3ere acbipyfa
MYMKiHAIK 6epeai )kaHe eHiM XKaHe XXYMbIC cunaTTamanapbliHbiH,
napameTpriepi Typarnbl TEXHUKanbIK NapaMmeTpriepiHiH KyniHe
Loy xacayfa MyMKiHAiK 6epeai.

Grundfos GO Remote eki ap Typni Mmobunbai nHTepdencTtepmeH
(MI) xymbic icTengi, 18-cyp. kap.

® mah ©
®®®

TMO06 6256 0916

18-cypeT. NHdpakbi3bin curdan apkbinsl Grundfos GO
Remote xaHe copfbl apaceiHAarbl 6annaHbic

Ank. Cunatbl

Grundfos MI 204:
1 Apple iPod , iPhone 5 Hemece eH COHfbl HyCKanapbiMeH
Giprnece oTblpbIn, KongaHyra 6onaabi.

Grundfos MI 301:
MHdpakbI3bin 6ainaHbICbiH KaMTamMachl3 eTETiH Xeke

2 mogynb. Moaynbai Bluetooth dyHkumaceimern Android
Hemece iOS 6asacbiHAa cmapTdoHaapmeH Gipre oTbIpbIn
KongaHyfa 6onagabl.

9.1 BannaHbic

Grundfos GO Remote xaHe copfbl apacbiHAarbl 6annaHbic
Ke3iHAe >KapblK MHAMKATOPbI Kb3bln TYCTE XbINbIbIKTaN4bI.

OepekTtep Gepinici 6annaHbICTbIH Keneci MHPpPaKbI3bin
GannaHsbic.

WHpakbi3bin 6annaHbiCTbiH CEaHChl yakbITbIHAA COPFbIHbIH
6ackapy naHeniHe Grundfos Remote 6arbiTTay Tuic.
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9.2 HaBurauus
HaBI/IFaLlI/IHHbI nHOnKauung naHeniHeH Xysere acblpyfa 60na;u=|.
19-cyp. Kap.

WUHpankauus naHeni

TMO5 5609 3912

19-cyp. VIHOMKaLmMs naHeniHiK Mbicansbl

Ank. Cunatbl

opekeTt

XKanray
WHAVKaLUUSChI

Ocbl maTiH Grundfos GO Remote
kocbiMwacbkl Ml 202 Hemece MI 301
MoaynbAepiHe KocbinFaHaa kepiHeai.
Erep annapar Kocbinmaca, Grundfos
eHiMAepiHiH AepekTepimeH aibipbac
MYMKiH emec.

2 Kantapy Tynmeci AnAblHFbl 3KpaHfFa KanTy.
3 eHil\.ll Typanbl OHim Typgnbl TeXHUKanblk AepekTepai
manimeTTep KepceTepi.
Grundfos GO Remote gepekrtepimeH
4 ©Him aTaybl alblpbacTbl )Ky3ere acblpaTbiH 6HIM
aTaybl.
ABapuanblk
5 cursanaap MeH ABapusnbik curHanpap Me
eckepTnenep eckepTnenep KeckiHi.
6 Grundfos Eye OHIMHIH )XYMbIC KYRiHiH KECKiHi.
7 Heriari KyniHiH MaHi  Heriari Kyii MaHiHIH KeCKiHi.
8 ﬁ(::i’mma KYWIRIH KocbimLua Ky MBHiHiH KECKiHi.
©Himai 6ackapy kaHaawm nHTpedenc
9 backapy keasi apKblnbl )Xy3ere acatblHAbIFbIH
KepceTepi.
10 Backapy pexumi ©OHiMMeH 6ackapy peXuUMiHiH, KeCKiHi.
1 HaKTI.:I opHaTbinFaH HakTbl OpHaTbINFaH Mok
MOHHIH KepceTKilWi  KepCeTKilUiHiH KeCKiHi.
12 ManpanaHy pexumi [NanganaHy pexvMiHiH KeCKiHi.
13 Masipai kepcety Backa masipnepre KormkeTiMainik.
14 TokraTty XKyMbICTbI TOKTaTY.

Kypanpap naHenbaepi

15

AHblkTama

AHbIKTaMa yHKUMSACbIHAA
6anTaynapabl KongaHyLwblnblk
e3repTyi XoHe T.0. XeHinaeTeTiH
Ma3ip cunartTanfaH.

16

Ky>xaTHama

TenkyxaT, KypacTblpy XaHe
nanganaHy 60MbIHLIA HYCKaynblKKa
XoHe Kbickalua Hyckaynbikka (Quick
Guide) kormxeTiMainik.

17

Ecen

KonaaHyLwbinblk ecenTepiH Kypyra
MYMKiHWINik 6epeai.

18

XKaHapty

Grundfos GO Remote kocbiMLLACbIH
XaHapTyFa MyMKiHLWWIinik 6epeai.
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9.3 MANOANAHY

9.3.1 OpHaTbiNIiFaH MaH

PeTTenreH nanganaHy pexvMiHae cesrill 3neMeHTTi opHaTy
ayKbIMbl )XoHE erLuey aykbiMbl Bipaen.

BackapyablH peTTenmMeunTiH pexnmi kediHae opHaTblfFaH MaH
MeRiniHLWwe >Xofapbl eHAIpiMAINnikTeH % TypiHae Gepinyi Tuic.
OHAipIMAINIKTI oOpHaTy AnanasoHbl M.K. )X8He M.T. cunaTTamaHblH
apacblHAa opHanackaH.

OpHaTblﬂFaH M9H XX9He CbIPTKbl CUrHan

Erep copfbimeH Backapy CbipTkbl CUrHanAapmeH xysere
acblpbinatbliH 6onca (Tokmay, MediniHwe memeH Hemece
MeliniHwe xofapbl cunammamalrap), OHAa OpHaTbINFaH MOHAI
Gepyre 6onmangbl.

Grundfos GO akpaHblHAa MblHAHAaM eckepTy nanga 6onagbl:
«BHelwwHee ynpasneHue!» (CbipTkbl 6ackapy!)

CopfbIHbIH TOKTaTbINybl 2-3 KnemManap (axblpaTbinFaH Ti3bek)
apkbInbl OpblHAANATbIHBIH HeMece copfbl 1-3 knemmanap
(TyMbIKTanfFaH Tisbek) apkbinbl M.T. HEMeCe M.)K. OpPHaTbINFaHbIH
TEKCEPIH|i3.

OpHaTbINIFaH MaH XaHe LWMHA apKbifbl 6epineTiH 6ainaHbIc

coHAan-ak erep copfbiMeH 6ackapy 6annaHbiC LUMHACk! apKbinbl
HackapyablH CbIpTKb XKYMECiHeH Xy3ere acbipbinaTbiH 6onca,
opHaTbInFaH MaHHiH 6epinyi MmymkiH 6onmanael. Grundfos GO
3KpaHblHAA MblHAHAAN eckepTy Nanga 6onagbl: «YnpasneHne
yepes wuHy!» (LLnHa apkbinsl 6ackapy!)

LLinHa apbinbl 6epineTiH 6annaHbICTbl aXblpaTy YLUiH, LUNHAHbIH
TYNICYiH afbITbIHbI3.

9.3.2 XKyMbIC pexumi

Keneci xxymMbic pexxumaepiHiH 6ipeyiH 6epiHia:

* Makc. (M.x.)

*  Hopwm. (KanbinT.) (oHAa 6ackapy pexvMmaepiH TaHaay xysere
acblpblnagbl)

* MuH. (M.1)

*  OcmakHos. (TokTaTty.)

ManpanaHy pexumaepiH opHaTbiNFaH MaHHIH 6anTaybiH
esreptnen 6epyre 6onaapl.

9.3.3 ABapusinap MeH eckepTtynep

XKuinikti-peTTeriw copfbinapablH akaynblk UHOMKALUACHI €Ki
TUNTE 60NYybl MYMKIH: aBapUsANbIK CUTHAN HeEMece eCKepTy.

«ABapusi» Grundfos GO akpaHbliHAa aBapusi MHOUKALUSICBIH
6enceHpipe Tyceai, byn kesge coprbl 6acka naviganaHy pexmmiHe
ayblicafbl, ageTTerigen, TokTay. bipak aBapusira akenin cofaTtbiH
kenbip akaynblkTap kesiHae, banTaynapblHa CaiKec Copfbl
aBapvisnbl curHan 6onfaH keafe Ae KyMbICbIH XanfacTtelipa bepepi.

«EckepTy» Grundfos GO akpaHblHAa eckepTy MHOUKALMSACHIH
6enceHgipe Tycegai, bipak 6yn ke3ae copfbl NanganaHyably,
Hemece 6ackapyablH 6acka pexunmiHe aybicnanbl.

«Eckepmy» uHdukauyusicsl mek yw ¢pasasibl

Hyckay | anekmp Ko3ranmgbiwmapmeH xab0biKmaJsiraH

copfblapFa FaHa Kos10aHaobl.

ABapus

Copfblga akaynblkTap TyblHAaybl 6apbicbiHAa OHbIH cebenTepi
Avcnneire Wwoirapbinagasl.

Keneci akaynbiktap cebenTepiHii MHANKauusicbl 6onybl MyMKiH:

*  Omcymcmeue uHOukayuu asapuu (ABapusa MHONKALNSACHIHbIH
6onmaybl)

+ [lepeepes dguzamens (KO3FanTKbILTbIH KbI3bIM KETYi)
» [loHuxeHue HanpsixeHus (KepHeyaiH TemeHaeyi)

* Acummempus HanpsixeHus cemu (XKeni kepHeyiHiH
accumeTtpuschl) (15 - 22 kBT)

» [lepeHanpsixeHue (KepHey KyLUiHiH apTybl)

»  Cnuwkom mHoeo nepe3sarnyckos (TblM Ken KanTa icke
KOCbINbIM) ()KaHbINbICyAaH KeWiH)

» bonbwas Haepy3ka (YNKeH XyKTeme)
* HenonHas Hazpy3ka (Kem xykTeny) (15-22 kBT)



» CueHan 0am4yuka eHe Ouana3oHa (nana3oHHaH TbIC 4aTYMK
curHanbl)

» CueHan ycmaHo8rieHHO20 3Ha4eHus1 8He duanal3oHa
(Onana3oHHaH TbIC OPHATbINFAH MAHHIH CUTHanbI)

*  BHewHss owubka (CblpTKbl KaTenep)

*  [pyeue owubku (backa katenep).

Erep copfbl KONMeH KalTa icke KocblfnyFa opHaTbinfaH bonca,
oCbl Ma3ip ananaa erep akaynblk »onbinfFaH 6onca raHa, guanor
KecTeciHAe aBapusAnblK CUrHan Tycipinyi 60nybl MyMKiH.

Eckepmne
(Tek yw dhasanbl INEKTP KO3FanTKbIWTbI COpPFbinap)

Eckepty curHanel nanpa 6onfaH xarganaa, 6yn tepesegeH
cebebi kepceTineTiH 6onaabl.

Keneci nnavkauns 6onybl MyMKiH:

*  Omcymcmeue uHOukayuu npedynpexdeHus (EckepTy
NHAWKaUUSAChIHbIH 6onmaybl)

» CueHan 0amyuka eHe Ouana3oHa (JaTyukTiH curHansl
AvanasoHHaH ThiC Xepae)

*  3ameHumsb cmasKy nodwurnHukos dguzamers (KosranTKbiL
MOWbIHTIpEKTEPiHIH MalblH anbipbacTay) (Tek 15-22 kBT),
19.2 TapayblH kap

*  BameHumb nodwunHuku 0gueamens (Ko3fFanTKbILLTbIH,
MOWBIHTIpEKTEPIH anbipbacTay)

» BameHums sapucmop (BapcTopblH aiibipbacTay), (Tek 15-22 kBT),
19.4 TapayblH Kap.

AkaynbIKTapbl )KOMbINFaH yakbITTa eCKepTy UHANKALUSChI

aBTOMaTThbl TYPAE XOfFanbin keTeni.

9.3.4 Akaynappabl Tipkey XypHanbl

AkaynapblH, aBapusinap xxeHe eckepTynep CUaKTbI, eki TUMiHe
ne apHanfaH Grundfos GO akaynbikTapabl Tipkey XypHarbl
pyHKLMACHI Gap.

ABapusinap XypHanbl

«ABapusinap» TyblHAafFaH ke3ae 6ec CoHfbl aBapusi
MHOWKauusSnapbl aBapusinap XypHarnblHaH kepiHesi.

«1 aBapusnap xypHarnbl» eH COHfbl akaynblKTbl kepceTeqi,
«2 aBapusinap XypHarnbl» COHFbIHbIH anablHAafbl akayrnbIKTbl
XXOHe ocblnanwa api kapan.

Mbicanbl, keneci aknapaT KeckiHgenyi MyMKiH:

+ KepHeyaiH TemeHaeyi aBapusAChIH MHAMKaLManay

* akaynblk kogbl (73)

*  MUWHYTTapMeH KepCeTifnreH yakbIT, akaynblK TyblHAaFraHHaH
KeWiH COpFbIHbIH KepHeyni 6onfFaH yakbiTbl, 8 MUH.

EckepTynep XypHanbl

(Tek yw drasanbl INEKTP KO3FaNTKbIWTbl COPFbInap)

«EckepTynep» TyblHOaraH ke3fe, 6ec COHfbl ECKEPTY
MHOWKauusnapbl eckepTyrnep XypHanblHaH kepiHesi.

«1 eckepTynep XXypHarnbl» eH COHfbl akaynbiKTbl kKepceTeai,

«2 eckepTynep XypHarbl « COHfbIHbIH anablHaarbl aKkaynbIKTbl,
XKOHe ocblnanwa api kapan.

Mbicanbl, keneci aknapaT KeckiHgenyi MyMKiH:

» KosfanTKbILTbIH MOVBIHTIPEKTEPIHIH MalibiH abipbacTayapl
eCKepTy MHANKaLMACHI

* akaynblk koAbl (240)

*  MUWHYTTapMeEH KepCETINreH yakbIT, akaynblk TyblHAaFaHHaH
KeWiH CopfbIHbIH KepHeyni 6onfFaH yakbiTbl, 30 MUH.

9.4 KYW masipi

Byn masipae Aavcnnen akpaHblHa TeK KaHa Kyn Typanbl aknapaT
welFapbinagbl. Kangan ga 6ip 6antaynap Hemece e3repictep
MYHOA MYMKiH emec.

9.4.1 Tekyliee ycTaHOBNeHHOe 3HavyeHue (ArbiMAaarbl
OpHaTbINFaH MaH)

XKon 6epineTiH aybiTkynap £ 2 %

Byn ananorTel Tepe3efe arbiMAafbl OPHATLINFAH MaH XaHe
CbIPTKbI CUTHaNMeH 6epineTiH MeliniHe TOMEeH MOHHEH
6epinreH opHaTbINfaH MaHHIH AnanasoHbliHaH % TypiHAeri MaH
nHankauuanaxagbl, 13. OpHamsbinFaH MeHHIH CbIpPMKbI CU2Hallbl
TapayblH KapaHbl3.

9.4.2 Pexxum pabotbl (Kymbic pexumi)

Ouncnnengeri Magipain, 6yn ananorTtel Tepeseci arbiMaarbl
naviganaHy pexviMiH MHAMKaumanay yiwiH KeilaMeT eTeAi (Kasbinmeil.
(KambINTbl XXyMbIC pexumi), Tokmay, M.m. Hpemece M.x.).

Byn pexuMHiH kan xepae TaHAanfaHbl KOCbIMLLA KepceTinreH
(Grundfos GO, Coprbi, LLluHa Hemece CbipmKbl).
9.4.3 3HavyeHue patumka ([aTumnKTiH MaHi)

Byn Tepeseae KocbInFaH A4aTYMKTIH KONAaHbICTafbl MaHi
WHOVKauusnaHaabl

Erep copfbifa elwlkaHfanm TeTIKTEp KOCbinNMam Typca, «-»

MHOMKaUUsACHl Tepe3eciHae KepiHeai.

9.4.4 YacTtoTta BpaweHus (AnHany xuiniri)

YKon 6epineTiH aybiTky + 5 %

Byn gnanorTel Tepesee CopfblHbIH aiHanyblHblH HAKTbl MOHi

KeckiHgeneai.

9.4.5 MNoTpebnsiemas MOWHOCTbL U 3NeKTponoTpebneHne
(TYThIHBINATBIH KyaTTbINbIK XX9HE 3NEeKTPTYThIHY)

>Kon 6epineTiH aybiTKy + 10 %

Byn gnanorTel Tepe3enepne CopfbiHbIH AMEKTP XeniCiHeH
TYTbIHATbIH KyaTTbINbIKTbIH HAKTbl MaHI kecKiHaeneai.

Copfbl TyTbIHaTbIH KyaTTeinbik BT (W) Hemece kBT (kW)
WHAMKauusinaHagbl.

OneKTp KyaTblH TYTbIHY MaHi - Oyn copfbl nanga 6onfaH caTTeH
6acTan aHbIKTanaTblH, XXMHaKTarnFaH MaH, Of Herre opHaTblIManbl.
9.4.6 Yacbl pa6othkl (XXymbic caraTtTapbl)

Xon 6epineTiH aybiTkynap = 2 %

ManpanaHy caraTtTapbl MaHiHIH CaHbl XXUHAKTanNfaH MaHaep
6onbin Tabblnagbl )xaHe Henre opHaTbinMangbl.

9.4.7 Ko3ranTKbilW MOMbIHTIpEKTepi MalbIHbIH KYWi

Byn Tepe3ene KO3FanTKbILTbIH MOWbIHTIPEKTEPIHIH, MalbIHbIH,
Kanam xui anbipbacTanfaHablfbl XXoHe MONbIHTIPEKTEPAi KallaH
anbipbacTay KepekTiri kepiHeai.

MoWbiHTipekTepAiH MaibiH abipbacTan 6onfaHHaH keliH, 6yn
onepauusiHel BAMTAYJIAP masipiHae pacTtaHbl3.

9.5.11 KosranmkbiwmbiH MOUbIHMIipeKmepiHiH
alibipbacmarnraHbiH/MalibiHbIH alibipbacmarnfaHbIH pacmay (mek
yw ¢bazarsnbl 351eKmp KO3fFanmkblWmbl COpFbinap ywiH). Manabiy
anblpbacTanfaHbliH pacTaFraHHaH KewiH, aucnnenni tepesegeri
caH 6ip Gipnikke ynfasabl.

9.4.8 KosranTkbill MOWbIHTIPEKTEPi MalbIH aybICTbIPYFa
OeniHri yakbIT

Bbyn Tepesene KO3FanTKbILWTbIH MONBIHTIPEKTEPIHIH MalblH KallaH
XaHapaH anbipbacTay kepekTiri kepiHei. bakpinayLubl COPFbIHbIH,
XYMbIC icTey 6apbICblH Kagafananbl )xoHe MOWbIHTIpEKTEePAiH
MaliblH aiblpbacTay npoueaypanapbliHbiH apacbiHAafbl Ke3eHai
ecenen oTblpaabl. Erep xxymbic 6apbickl ©3repeTiH 6onca, keneci
Mal anbipbacTayfa gewiHri ecenteyni yakblTTa e3repyi MyMKiH.

Byn xepae keneci Hyckanap 60mnybl MyMKiH:
* yepes 2 2oda (2 xblNgaH KeniH)

* yepes 200 (Bip XbingaH KemiH)

* y4epes 6 mecsuyes (6 angaH KemiH)

* yepes 3 mecsya (3 angaH Kewin)

* yepes mecay (b6ip anaaH KeniH)

* Yepes Hepento (b6ip anmadaH KeliH)

+ Cedlvyac! (Kasip!)
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9.4.9 Ko3ranTKbIlW MOWbIHTIPEKTEPiH aybICTbIpyFa AeNiHri yaKbIT

BakbinayLiblga kepceTinreH yCbiHbINFaH yakpiTTa
MOWbIHTIpEKTEPAIH MaliblH abipbacTan 6onFaHHaH KeMiH.

Tepese K03FanTKbIWTbIH MOMBIHTIPEKTEPIH KallaH anibipbacTtay
KepekTiriH kepceTefi. bakbinayLubl COpFbIHbIH XXYMbIC GapbICbIH
Kagarananabl xaHe MONbIHTIpeKTepAi anbipbacTay
apanbifblHAAFbl yakbITTbl €CenTen WhlFapbin oTbipagb.

Byn xeppae keneci Hyckanap 6onybl MyMKiH:
* yepes 2 eo0da (2 xblngaH KemiH)

* yepes 200 (6ip XKblnaaH KewniH)

* yepes 6 mecsyes (6 angaH KemiH)

* yepes 3 mecsya (3 arfaH keniH)

* yepes mecay (6ip aaaH KeniH)

* yepes Hegeno (6ip anmadaH KeliH)

* Celyvac! (Kasip!)

9.5 BABTAVYIIAP mazsipi

9.5.1 Backapy pexumi

Keneci 6ackapy pexvumMaepiHiH 6ipeyiH TaHaaHbI3 (12-cyp. kap.):
*  Peeynupyemsbili (PeTTeneTiH)

* Hepezaynupyemsbil (PeTTenMenTiH).

KaxeTTi )yMbIC cunatTamacblH opHaTy YuWiH, 9.3.1 OpHambinfaH
M8H TapayblH Kap.

Ezep coprbl 6alinaHbic WUHacbIHa KOCbIIFaH
Gonca,. 6ackapy pe)KUMil_-l Grundfos GOV

kemezimeH maHOay MykiH emec. 14. BalinaHbic

WUHacbkIHbIH cU2Hanbl mapaybiH KapaHbi3.

9.5.2 PeTTeriw (XkbingamablK any XXaHe TOKTaTy)

XKuiniri peTTeneTiH copfbinapaa KyLenTy KoadULMeHTi (Kp)
MeH BipikTipy yakbiTbiHa (T,) apHanfaH saaerki 6ombiHLLE
3aybITThIK TeHWweynep 6onaapl. [lereHmeH, erep 3aybITTbIK
TeHLwey oHTannbl 6onmaca, KywenTy KoaPULNEHTIH XaHe
BipikTipy yaKblTbIH OCbl Ma3ipAeH e3repTyre 6onaabl.

*  Kywenty koadduumeHnTiH (K) 0,7 aeH 20 geniHri gnanasoHga
bepyre 6onagasbi.

* Wsoppom yakbiTbiH (T,) 0,7 aex 3600 cek. fevinri ananasoHaa
6epyre 6onagabl. Erep 3600 cek. TaHganatbiH 6ornca,
HakbinayLbl ka4iMri nponopLuoHanibl peTTeyill CUsKTbI
XYMbIC icTenai.

» BypaaH 6acka, 6akbinayLubiHbl kepi 6alinaHbickl 6ap pexumae
XyMbIC icTeyre 6antay MymkiHairi 6ap. Byn opHaTbinFaH MaH
KOFapblnaraH Ke3ae, COpFbIHbIH aiiHanbIC XUiniri
TeMeHAeWnTiHiH Gingipeni. ByHaay 6ackapy kesiHae Kywenty
KO3 PULMEHTIH (Kp) -0,1 peH -20 peviHri gnanasoHaa
OpHaTKaH X6H.
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Byn kectene OpHaTyfa 6onaTblH 6aKbIJ'IayLIJbIHbIH
OpHaTbiNbIMAapbI KepCGTiJ‘IFeHZ
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D KbINbITY Xylenepi - CopFbiHbIH OHAIPIMAINITiHIH ynFanybl
OAaTUYUKTIH OpHaTbINFaH XepiHaeri TemnepaTypaHbIH
)KOFapblnayblHa 9Kenin cofaTblH KOHAbIPFbINap.

2 CankblHAaTy XXyienepi - COpFbIHbIH OHAIPIMAINIriHiH yNFanybl
OATYMKTIH OpHaTbINFaH XXepiHgeri TemnepaTypaHblH,
TeMeHAeyiHe aKenin cofaTblH KOHAbIPFbINap.

L, = Copfbl MeH [aT4mMKTiH apacbiHAafbl apakallblKTbiK [M].

L, = >KblniyaniMacTbIpfbill NEH AATHUKTIH apacbiHaarbl
apakalblKTbIK [M].

BakbinaywbiHbIH A KOHALIPFLICHI:

KonpgaHy canacblHblH, kebiciHe, Kp *eHe T, TypakTbl
OakplinayLbinapbiHbIH 3aybITThIK 6anTaynapbl COPFbIHbIH OHTaMMbI
XYMbIC icTeyiH kamTamach!3 etegi. bipak kenbip xxargannapaa
GakblnayLblHbIH KOCbIMLIA peTTeynepi kaxeT bonagpl.

Kenecinepgai xacay kaxer:

1. OnekTp KO3FanTKbILL Typakcbli3 6onybl YLUiH, KYLUEATY
KO3 PULMEHTIH (Kp) Kofapbinary.
OrnweHreH MaH Tepbene 6actaraH kesfe, TyPaKCbI3ablK
cbipTTaw Kapan aHblkTanazabl. KosranTkbllWTbIH GiniriHiH anHany
Xuiniri TeMmeH-xofapbl Tepbene 6acTtaraH ke3ae, OyaaH 6acka,
TypakcbI3ablkThl AblObICNEH aHbIKTayFa 6onagbl,
TepmopeTTeriwTep cusaKTbl kenbip xxynenep 6asynan
peTTenywi 6onbin Tabbinagbl, AFHW KO3FaNTKbILL XXYMbICbI
Typakcbl3 6onapapbiH angbiHaa 6ipHelle MUHYT eTeqi.

2. Kywenty KoapdULUMNEHTIH (Kp) KO3fanTKbILWTbIH
TYpaKCbI3abIfblHa 9Kenin CoKkkaH enlemMHeH 2 ece TeMeH
eremMre opHaty kepek. KywenTy koadpduumneHTi ocbinan
AypbIC OpHaTbINabl.



3. OnekTp KO3FanTKbILL XXYMbICbl TypaKcbl3 6onfaHLwwa GipikTipy
yakpITbiH (T,) TOMeHAETIHi3.

4. BipikTipy yakbITbIH (T,) KO3FanTKbIL TYPaKCbI3AbIFbIHA SKeNeTiH
MOHHEH 2 ece YNKeH MaHre opHaTblHpbI3. OCbl XXONMEH N304pOoM
yaKbITbl OpHaTbINaabl.

Xannbi agic:

» Erep 6akbinayLusl Teim 6asty acep eTeTiH 6onca, Kp YIIFanTy Kepex.

» Erep 6akbinayLubliHblH 6ackapy curHansl TepbeneTiH 6onca
Hemece TypakcbI3 6onaTtbiH 6onca, XyneHi TomeHaeTyMeH Kp
Hemece ynFantymeH T, AeMndupriey Kepek.

9.5.3 CbIpTKbl OpHaTbINIFaH M3H

CbIpTKbl OpHATbINFAH MOHHIH CUrHaNbIHbIH Kipyi cUrHangapabiH,
ap Typni TunTepiHe 6anTanfaH 60Mnybl MYMKiH.

Keneci Tuntepain 6ipeyiH TaHAaHbI3:

- 0-10B
* 0-20 MA
e 4-20 MA

* He akmus. (BenceHpgipinmereH)

Erep He akmusuposaHo (benceHgipinmereH) TanganfaH 6onca,
Grundfos GO apkbinbl 6epinreH Hemece 6ackapy naHeniHaeri
OopHaTbIIFaH MaH KonaaHbinagbl.

Erep curHan tuntepiHiy 6ipeyi TaHaanfaH 6onca, HaKTbl
OpHaTbINIFaH MaHre CbIPTKbl OPHaTbINFaH MOHHIH KipyiHe
XanfaHfaH curHan acep etefi, 13. OpHamebiniraH MoHHIH CbIPMKbI
cuzHarsbl TapayblH kap.

9.5.4 PeneHiH 6anTtaybl

KyaTTbinbifbl 15-22 kBT copfbinap eki curHangbl peneMex
xabpablkTanfaH. 3ayblTTblk 6anTaynapra cankec 1 curHangsbl
pene Agapusfa opHaTbINfFaH, an 2 curHanael pene - Eckepmyee.

TemeHperi Tepesenepain 6ipiHae, kaHaan xaraanga curHangbl
pene benceHgipinreH 6onybl KEPEKTIriH TaH4aHbI3.

* [omos (OanbiH)
e HeucnpaeHocmb (AkaynbikK)
»  Okcnnyamayus (Manpganaxy)

1-curnangbl pene 2-curHangbl pene

(15-22 kBT) (15-22 kBT)

* [omoe ([aiibiH) * [omos ([aviblH)

* Aesapus * Asapus

* Paboma (ManpganaHy) * Paboma (ManpanaHy)

* Hacoc pabomaem * Hacoc pabomaem
(Copfbl xxyMbIC icTenai) (Copfbl XyMbIC icTengi)

» [IpedynpexdeHue » [IpedynpexdeHue
(EckepTne) (EckepTrie)

*  Cmaska nodwunHuUKo8 *  Cma3ska noOwumnHUKo8

(MawiblH anbipbacTay) (ManbiH anbipbacTay)
«Kamenik» xaHe «Asapusi» AsapusinbiK
cuz2Hanu3ayusiHbIH nalida 6os1ybiHa aKeJsin

corambIH aKaynbiKmel Kammuosi. f{Eckepmy»
EckepmydiH natida 6os1ybIHa aKenin coFrambiH
aKayObl Kammuosbl. «Maiidbl alibipbacmaay» mek
JKeKe HaKmblI ar0aliObl KammuOosbl.

9.5.5 OHiMHIH Tymenepi

xoHe @ Gackapy nepHernepiH KawwblKTaH Gackapy nynbTi xaHe
Grundfos GO 6argapnamachl kemerimeH 6enceHgi xaHe
6ernceHai emec Kyiire aybicTbipyFa 6onaabi:

* Akmus. (benceHngipinreH)
* He akmus. (benceHpipinmeren).

Erep BenceHgipinmereH TanganfaH 6onca (nepHetakTa
6nokTaynbl), copfblaarbl TYMMeNep xyMbic ictemengi. Erep
copfbl CbIpTkbl Backapy xyweci apkelnbl 6ackapbinaTbiH 6onca,
nepHeTakTa ywiH benceHaipinmereH KyniH TaHgaHbI3.

9.5.6 CopfbIHbIH HOMIpi

Coprbifa 1 aeH 64 genid Hemip 6epinyi MyMkiH. KOMMyHKaunsHb
GannaHbIC LWWMHACKI apKbinbl yibIMAACTbIpFaH xaraanga ap 6ip
copfbifa Hemip 6epinyi Tuic.

9.5.7 CaHabIK Kipy

CopfblHbIH CaHAbIK KipyiHiH NapameTprepiH opHaTyabl (1 knemma,
6-cyp.) ap Typni pyHKUMsiNapfa apHan opbiHaayfFa 6onaasbi.

Keneci dpyHkunsinapapbiH 6ipeyiH TaHaaHbI3:
¢ MuH. (MeniniHwe TemMeH cunaTrama)
*  Makc. (MeniniHwWwe xofapbl cunaTTama).

TanganfaH yHKuusa 1 xaHe 9 knemmanapabiH XanfaybllWbIHH
KeMerimeH TyiblKTay kesiHae Kocbinagbl (6-cyp.).
MuH.:

Erep kipy 6enceHgipinreH 6onca, copfbl MeliniHwie TemeH (M.T.)
cunaTTamMaMeH nanganaHy pexunmiHe aybicagpl.

Makc.:

Erep kipy BenceHngipinreH 6onca, copfbl MeniniHLe xofapbl
(M.X.) cunaTtTamamMeH nanganaHy pexvwmide aybicagbl.

9.5.8 [aTuymKTiH TMNI

[aTumkTiH napameTpnepi Tek peTTeneTiH nanganaHy pexuMmiHge
OopHaTbINybl THIC.
Byn xxepae masip TepeseciHaeri gucnnenge keneci opHatynapabl
opblHAay Kepek:
*  [aTymKTiH WbIFy CUrHanbI
0-10 B
0-20 MA
4-20 mA
+ [aTuymkke apHarnfaH enwem bGipnikTepi:
bar, mbar, m, kPa, psi, ft, m3%h, m%s, I/s, gpm, °C, °F, %
(6ap, mbap, M, klMa, dyHT/AtoNM, dyT, M/car., m/cekyHa, alk,
ran/muH, C, F Hemece %)

e [aTyuKTiH enwem ananasoHbl.

9.5.9 XKyMbic Avanas3oHbl
>KyMbic AnanasoHbIH opHaTy:

* M. cunattama M.K. cMnatTaMma MeH M.K. eHZIpiMainikTiH 12 %
apanbifbiHAaFbl Avana3oHaa opHaTbiybl MYMKiH.
[avibiHaayLwbl-3aybiTTa COPFbl M.K. OHAIPIMAINIKTEH 24 % -Fa
peTTenreH.

*  M.k. cunattama M.x. eHgipimainikneH (100 % ) m.T. cunattama
apanbifbiHAaFbl AYanas3oHaa opHaTbIybl MYMKiH.

YKyMbIC AnanasoHbl M.K. XXeHe M.T. cunattamanap apacbiHaa

opHanackaH.

"y

100 %
M.x. cunatTama

M.T. cunatTama
12 %

TMOO 7747 1896

20-cyp. M.T. )x8He M. K. cunaTTamaHbl M.XK. OHAIPIMAINIKTEH
% TypiHOe opHaTy
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9.5.10 AneKTp KO3FanTKbIWTbIH MONbLIHTIPEKTEPiH Gakbinay

(Tek yw chasanbl aNeKTP KO3FanTKbIWTblI COPFbinap)
OneKkTp KO3FanTKbIWTbIH MOMbIHTIpEKTEPIH 6akbinay yHKLUMACHI
MblHaHAam 60nybl MyMKiH:

* Akmue. (BenceHaipinreH)
* He akmus. (benceHaipinmveren).
Erep dyHKkuns «AkTuBnpoBaHa» 6onca, 6akpinayLiblgarsl
ecenTerill MOMbIHTIPEKTEPAIH XKYPIiCIH MUNTbMEH ecenTenai.
9.4.7 KosranmkbiwmeiH (mek 15-22 kBm) molibIHmipekmepiHiH
malinaHyblHbIH KyUi TapayblH kKapaHbl3.

Ecenmeyiw, ¢pyHKkyusi arbimynsl 6os1cada,

ecenmeyiH xanracmbipa 6epedi. bipak 6yHOoal
)arOdalida, Malidbl alibipbacmay yakbimbl

Hycray KenzeH ke3de, muicmi eckepmy KkepiH6eloi.
Ezep ¢pyHkyus kaimadaH BenceHdipinzeH
6ousica, xannbl xypici kKalimadaH Malidbi

alibip6acmay yakbimbIH ecenmey ywiH
KondaHbinaosbl.

9.5.11 Ko3ranTkbIWTbIH MaWbl ablip6acTanybiH/
MOWbIHTIPEKTEPiHiH anbip6acTanybliH pacTay (Tek yL
dazanbl INeKTP KO3FaNTKbIWThI COPFbINap)

Byn dyHkumaaa keneci opbiHaanynap 60nybl MyMKiH:
*  MadlbiH aybicmbipy

*  3BameHeHb! (AlibipbacTanfaH)

* bBe3 usmeHeHul (©3repiccis).

Erep mowibiHTipekTepai 6akbinay dyHkuusicel Bencexgipinren
6ornca, KO3FanTKbILWThIH MOWBIHTIPEKTEPIHIH, MalbliH anbipbacTay
KaxxeT 6onFaH ke3ge Hemece MOMbIHTIpeKTepai anbipbacTay
Kkepek 6onfaH ke3ae, 6akbinayLibl eCKkepTy curHanblH 6epegi.

MolibIHTipekTepAiK ManbiH Hemece MOWbIHTIpEKTePAiH 03iH
alblpbacTtan 6onfaHHaH keniH «OK» TyinmeciH 6acbin 6yn
onepaumsiHbl Auanor Tepe3eciHae pacTaHbl3.

MalidbIH alibip6acmanfraHbiH alibip6acmaraHHaH

ke:&iH 6ipa3 yakbimka deliiH «Maui
alibipbacmanosbi» pyHKUUSCbIH maHoayFa
6osmaliosbl.

9.5.12 Kyty pexxumiHge Kbi3abipy (Tek yw chasanbl anekTp
KO3FanTKbIWThbI COPFblNap)

KyTy pexvMiHae Kbi3ablpy (PyHKLUUSACBIH OPHATY YLUiH, Keneci

MYMKiHZiKTEp 6ap:

* Akmus. (benceHngipinreH)

* He akmus. (BenceHpgipinmereH).

Erep dyHkuma BenceHgipinmereH 6onca, KO3ranTKbILWTbIH,

opampapblHa TypakThbl TOKTbIH kepHeyi 6epineai. TypakTbl TOKTbIH

BepineTiH kepHeyi, KO3FanTKbIWThIH, ilWiHAE KOHOAEHCATTbIH

TY3inMeyi YLWiH, XeTKiNiKTi Xbiny WelFapyabl keningenai.

10. PC Tool E-products kemerimeH
napameTtpnepai opHaTy

PC-Tool kemezimeH napamempriepdi opHamy
Hasap JKYMbICbIH Kbi3Mem Kepcemy

ayAapbIHbI3| opmanbikmapbiHbIH 6inikmi MamaHOapbl FaHa

opbIHOaybl KepeK.

Grundfos GO Remote apkblinbl opblHganaTeliH 6antaynapaaH
epekiwe 6onaTblH apHaibl NnapameTprepai opHaTy YLUiH,
Grundfos PC Tool E-producrs 6argapnamanslik kamTaMmachi3
eTynepi Tanan etineai.

byn xafganga Grundfos KOMNaHUACBIHbIH MaMaHbIHbIH KeMeri
kaxeT 6bonaabl. ByaaH aa aHbifbipak aknapartTap any yLiH,
Grundfos KOMNaHUSACBIHbIH, XePriniKTi eKinairiHe >XyriHiHis.

11. Bantaynap 6acbiMabinbifbl

BanTtaynap 6acbimabinbifbl eki dpakTopFa 6annaHbicTbl 6onagpi:
1. TaHpan anbliHFaH 6ackapy KanHapblHaH.
2. TaHpan anbiHfFaH 6antaynapaaH
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1. Backapy KanHapbl

Backapy naHeni

ChIpTKbl cMrHangap (opHaTbifiFaH MaHHIH
CbIpTKbI CUrHangapbl, caHablk Kipic xaHe T.6.).

BaiinaHbICTbIH WWHACKI apKbinbl 6ackapyablH
H6acka xynecimeH xabapnama

2. bantaynap
» Tokmamy navganaHblMblHbIH PEXUMI

*  M.x. (MenniHLwe Xofapbl cMnaTtTama) nanganaHbiMbIHbIH
pexumi

*  M.m. (melniHwe TeMeH cunaTTama) nanganaHbIMblHbIH,
pexumi

» OpHatbinFaHd maHai 6antay

XKuinikTi-peTTeneTiH coprbinap 6ipaeH GipHelle kanHapbiHaH

6ackapblna anagbl xaHe 0Cbl kallHapnapAblH 9pkanchbICbl 9p

Typni 6antaynapra ne 6onagbl. CoHgbikTaH 6ackapy

KanHapnapbl MeH 6anTaynap 6acbiMAbINbIFbIH OPHATY KaXeT.

Ezep 6ipyakbimma eki 6anmaydaH apmbIK

6esiceHdipinzeH 6osica, copFbi KOoFaphbl
6acbIMObIIbIFEI 6ap hyHKUUsIFa caliKec XYMbIC
icmelimiH 6os1a0bI.

BannaHbic WMHachbl apKblJibl KOMMYHUKaLUAMEH 6anTaynap
6acbiMAbINbIFbI

BachIMabINbIK Grundfos GO Rem.ote CbIPTKbI
6ackapy naHeni curHangap

1 TokTaTty

2 M.x.

3 TokTaTty

4 M.X.

5 M.T. M.T.

6 OpHaTbinFaH MaHzi OpHaTbinFaH MaHzi
bantay bantay

Mbican: Erep E-copfbl CbIpTKbl CUTHaM Mbicanbl, CaHAbIK Kipy
KemerimeH M.k XKyMbIC peXumi (MenniHLLe )XofFapbl XUinirimeH)
6anTtanfaH 6onca, copfbifa apHanfaH 6ackapy nepHeTakTacblHbIH
Hemece Grundfos GO Remote kemerimeH Tek TokTaTy nanganaHy
pexumi eHrisineai.

BainaHbIC WKMHacbl apKbliibl KOMMYHUKaLusMeH 6anTaynap
6acbIMAbINbIFbI

Grundfos GO

BachiMAbINbIK Remote CbIpTKbI LUMH? apKbinbl
b6ackapy curHangap 6annaHbic

naHeni

1 TokTaTty

2 M.x.

3 TokTaTty TokTaTty

4 M.x.

5 M.T.

6 OpHaTbinfaH MaHai

6anTtay

Mbican: Erep E-copfbl 6arinaHbiC LWMHAaCkl apkbinbl 6epinin,
OpHaTbINIfaH MaHre calikec nanganaHbinaTelH 6onca, E-copfbiFa
apHanfaH 6ackapy nepHeTtakTacbiHblH HeMece Grundfos GO
Remote kemerimeH Tek TokTaTy Hemece M.x. nanganaHy pexvmi
€Hrisinegi, CbIpTKbl CUrHamN KeMeriMeH - TeK TOKTaTy pexuMi.



12. Max6ypnen 6ackapyAblH CbIPTKbI
cCurHanpapbl

Copfrblaa maxbypnen 6ackapyablH keneci yHKuusanapbiHa

apHanfaH cblpTKbl cUrHanaapabln kipyi 6ap:

» CopfblHbl icke Kocy\axbipaTy

» CaHpablK byHKUUS

12.1 ICKE KOCY\AXDbIPATY kipyi

CbipTKbl ICKE KOCY\AXbBIPATY yLWwiH Kipy *XYMbICbIHbIH
cxemachbl:
ICKE KOCY\AXBIPATY kipyi

Icke Kocy\axbipaTy (2 xaHe3 knemmanapbl)

H
ManpanaHyabiH
KanbIinTbl peXumi

Q

— "

/ TokTaTty
Q

12.2 CaHpbIK Kipy

CaHngpbik kipy ywiH Grundfos GO Remote nynbTiHiH kemerimeH
keneci dyHkumanapabliy 6ipiH TaHgay Kepek:

* HopmanbHbIl pexum akcriiyamayuu (ManganaHyabliH,
KanbiNTbl peXuMmi)

*  MuH. xapakmepucmuka (M.T. cunattama)

*  Makc. xapakmepucmuka (M.x. cunattama)

*  BHewHss HeucnipasHocmb (CbIpTKbl aKayrbiK)
* Pene pacxoda (Pene WblfblHbl).

*  Cyxol xo00 (Kypfak anHanbim).

lwki KOCY/AXbIP apHanfaH Kipy )XyMbICTapbiHbIH Cbi36achbl:

CaHabIK hyHKUMACBLIHA apHanfaH Kipy:

CaHpblK pyHKUUA (1 xaHe 9 kneMmanapbl)

H
: ManpanaHyabiH
HOMMWHanNAbl peXxXumi
Q
H
MenniHwe TemMeH
cunaTttama
N Q
H
MenniHwe xofapbl
cunaTttama

CbIpTKbI aKaynblK

LbiFbIH peneci

Kypfak anHanbim

3 0 [ 1

13. OpHaTbINIFaH MAHHIH CbIPTKbl CUTHaNbI

OpHaTbInFaH MaH ykcac curHangap kabbinaarbillblHbIH,
KallblKTaH KOCYbIMEH OpHaTbINFaH MaHHIH Kipy curHanbsiHa 6epine
anagbl (4-knemma).

OpHaTtbinfaH HakTbl opHaTbinfFaH
M8H M&H.

CbIpTKbI
opHaTblfFaH
MaH/

TMO3 8601 2007

21-cyp. HakTbl opHaTbIfFaH MaH - By opHaTbINFaH MaH MeH
CbIPTKbl OPHATbINFaH MOH TYbIHALICH! (keGenTinreH MaH)

HakTbl opHaTbIfNfFaH MaHHIH curHanbsliH TanaaHbi3, 0-10 B, 0-20 mMA,
Grundfos GO Remote kemerimeH, 9.3.3 CbipmKbl opHambiiFaH MaH
TapayblH KapaHbl3.
Erep Grundfos GO Remote kemerimeH peTTenMenTiH pexum
TanaanfaH 6onca, copfbl Ke3-KernreH KOHTPOonnep apkbibl
6ackapbina anagpl.
PeTtTeneTin 6ackapy pexvMiHOeri opHaTbifiFaH MaH COpfblaafbl
6epinreH Grundfos GO Remote kemerimeH opHaTbIfiFaH MaH XaHe
OaTUYUKTIH ernwey Anana3oHblHbIH TOMEHTi MOHAEPiHiH apackiHaa
Oepinyi Tuic.

®dakTM4Yeckoe yCTaHOBIIEHHOE 3Ha4YeHue

A

Grundfos GO Remote
Oackapy naHeniHin,
KemerimeH 6epinin

HakTe OpHaTbIIFaH MaH

opHaTbInFaH
MoH

| Aatuuk -

! }—s— OpHaTbLINFaH MOHHIH 5

0 10 B CbIPTKbl CUrHanNbI 8

0 20 mA o

4 20 A %

22-cyp. PeTTeneTiH pexumpaeri Hakbl OpHaTbINIFaH MaH MeH
HaKkbl OpHaTbINaTbIH MOHHIH CbIPTKbl CUTHAMbIHbIH
apacblHAarbl abipMallblfblK

Mbican: ArHu gaTumkTiH kenemi O 6ap, opHaTbiFaH MaH 3 bap,
an cblpTkbl opHaTbinFaH MaH 80 % TeH, HaKTbl OpHaTbINFaH MaH
MblHaHOanm 6onaabl:

HakTbl
opHaTbINFaH
MaH = (OpHaTbIIFaH MaH -AaTymK ) X
0,
/0 CbIPTKbl OpHaTbINFAaH MaH + 'anLIVIKMMN
=(B8-0)x80%+0
=2,4 6ap

BackapyablH peTTenMenTiH peXnMiHae opHaTbIfFaH MaHAI
cbipTTaH 6epyre 6onagbl, MUH. cMnaTTaMachl MEH COpFbIFa
6epinreH Grundfos GO Remote nynbTi apkbinbl 6epinreH maHaep
Anano3oHbl apanelfbiHaa 6epyre 6onaabl.

dakTnyeckoe yCcTaHOBNEeHHOe 3Ha4YeHue

i
_______ M')K'cwnaTTaMa
Grundfos GO Remote,
H6ackapy naHerni kemerimeH
GepinreH opHaTbIfIFaH MaH
HakTbl
opHaTbinFaH |
MOH
M.T.

“cunatTtama

! |—==— OpHaTbINFaH MaHHIH

0 10B CbIPTKbl CUTHanbl
0 20 mA
4 20 mA

TMO02 8988 1304

23-cyp. HakTbl opHaTbINFaH MOH MeH peTTeneTiH PEeXUMHIH
axkblpaTtblnfFaH TisberiHaeri opHaTbINFaH MAHHIH
CbIPTKbl CUTHarmbl apacbiHAarbl 6annaHbICThINbIK
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14. BannaHbIC WWWHACbIHbIH, CUTHanNbI

Coprbl RS-485 xyneni nitepdencimen xababiktanfaH. byn
Grundfos wuHanapsbl xxaHe GENIbus gepekTtepiH 6epy
XaTTamacblHblH KEMeriMeH BannaHbIC peXxnMaepiH aHblkTayFa
KOHE FMapaTTblH MHXEHEePIiK )xabablKkTapblH AucneTyeprey
XyneciHe HeMece backa ga cblpTKkbl 6ackapy XyneciHe Kocbinyfa
MYMKiHZIK 6epeai.

BalinaHbIC LWMHAChIHbIH CUTHaMbIHBIH KEMEriMEH COPFbIHbIH
OpHaTbIfIFaH MaHi, XKYMbIC peXuMi xaHe T.6. CUsKTbl narnganany
napameTpnepiH KalbIKTbIKTaH peTTeyai Xy3ere acbipyFa 6onagsbil.
CoHbIMeH kaTap 6ainaHbIC LWMHAaCkl apKbifbl COPFblAaH MaHbI3abl
napameTpnepaiH Kyni xannbl, Mbicansl, peTTeneTiH
napameTprepaiH HakTbl MaHi, KOngaHbINaTbliH KyaTThifbIK,
akaynap curHanbl xaHe T.6. aknapattap 6epine anagpl.

BynaH apfbl aknapaTThl Tikenen Grundfos komnaHusceiMeH
GainaHbICy apKbinbl anyfa 6onagbl.

15. BannaHbIc WMHACbIHbIH 6acKa aa
cTaHgapTTapbl
Grundfos 6arnaHbIC LWMHACBIHbLIK TYPIi WeLliMAepiH

KOMMYHUKauUuna yMbIMbIMEH 6acka CTaHOapTTapMeH LLIeLLIy,EI,i
YCblHaabl.

ByaaH apfbl aknapatThl Tikenen Grundfos komMnaHusCbIMEH
GavinaHbICy apKbinbl anyfa 6onagbl.

16. CurHanmsauus XXymeciHiH XapblkK
MHAMKaTopnapbl XXaHe peneci
CopfblHbIH 6ackapy naHeniHaeri xxaHe knemMarbl KOpanTbiH,

iWwiHaeri xkapblk MHAMKaLMSACHI ()Kachln XaHe Kbi3bln TYCTi)
COpPfFbIHbIH, aFbiMAarbl NanganaHy pexvMiH kepceTeai.

24-cyp. KapaHbl3.
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XKacbin

Kbi3bin

TMO02 8513 0304

TMO02 9036 4404

XXacbin

Kbi3bin

TMO03 9063 3307

24-cyp. Yw dasanbl 3NeKTp Ko3FanTKblLbl 6ap copfblnapaarbl )Xapblk MHAMKaTopnapb

ByaaH 6acka, copfblaa KUbINbICTLIPLIN OPHATLINFAH pene apKbinbl 6epineTiH NOTEHUMANCHI3 CUrHanFa apHanfaH kipy 6ap.

CwurHanu3auns peneciHin WwoiFy MmaHaepi 9.5.4 PeneHiH 6anmaysl TapayblHAa KENTipinreH.

Eki xapblK MHAUKaTopnapbIHbIH X3He 15-22 KBT KyaTTbinbIfbl Ke3iHAeri cMrHanusaumsa perneciHiH hyHKkumManapbl kectene KenTipinreH:

CBeToBble UHAUKATOPLI

Pene curHanusauuu BKno4vaeTca npu:

Akaynbik\
Xymbic ABapwus,
Akaynblk ¥ P
pexum EckeprTy, Cunatbl
(kbI3bIN) o
(>kacbin) ManbIiH
amblpbacTtay
/r
Xan6angel Kanbaiigbl | | Kopek axblpaTbiiFaH.
C NONC C
YHewmi ] ] ]
YKaH6angbl XaHbIn ’\r ’\r Copfbl XyMbIC icTeye.
Typaael C NONC Cc NO C NON
YHemi ] ] ]
XKanbangbl XaHbin h h Copfbl TOKTaTy PYHKLMACLIMEH TOKTATbIFaH.
Typaasl C NONC c No ¢ No
. bIMbINbIKTaN .
XKanbangbl vp A | ’\r Copfbl TOKTaTyFa biIHFannacTbIpbIfFaH.
C NONC C NON c NO
Corbl Akayra/Asapusifa HeMece MHOUKaLMsIMEH
XyMmbic icTeyae, Eckepmy Hemece MatibiH
alibipbacmayra 6ainaHbICTbl aXblpaTblSIFaH.
Yuemi Copfbi a)KpraT(bIJ'IFaH XXBHe Kaipa icke KocblnyFa
. JavibiHaanyaa (CopfbiHbl XXaHaaaH icke Kocyabl
KaHeln Kanbaitap! ’\r | AKayrnap CUrHanm3aumsiCbiH TYCipy XOMNbIMEH Xy3ere
Typanel ¢ NONC C NON acbipyfa Gonagbi).
Erep akaynbikTblH ceb6ebi «CbIpTKbl KaTenik»
6onatblH 6onca, copfbl Akayap CUrHanuM3aumsacbliH
TYCIipy XONbIMEH KONIMEH iCKe KOCbINybl THIC.
Copfbl XyMbIC icTeyae, 6ipak Akaynbik/Asapusi
MHOWKaUUSICbl KOCynbl Typ, Hemece Eckepmy/MalibiH
alibipbacmay VHAVKaLUMSACBIMEH XYMbIC icTeyae.
Erep akayabiH cebebi «JaTumk curHanbl xon
GepineTiH MaHAep WeriHeH ThiC Xepae» 6onca,
. ) COpFbI €H XOFfapbl cunaTtTamaga XymbICbiH
YHewmi YHemi XanfacTbipa 6epegi. Akaysibik NHANKALMSChI TEK
»XKaHbin KaHbIn curHan wamachbl Kal?l_Ta,an MOHAEPAIH Xon 6e_pir|reH
Tvpansl Tvpanbl AunanasoHblHbIH WeriHae 6onfFaH ke3ge KkeTeqi.
ypan ¥pan C NONC Erep akayabiH ce6ebi «OpHaTbinFaH MaHHIH CUrHanbl
xon 6epinreH MoHAEepAEH ThiC Xepae» bonca, oHaa
COpPfbl €H TOMEHTi cunaTTaMmaMeH XyMbIC icTeyAi
XanfacTtblpa 6epefi. AkayrbiK UHOUKaUUSICbl TEK
curHan wamachl kavitagaH MaHaepaiH xon 6epinrex
AunanasoHblHbIH WeriHae 6onfaH ke3ae KeTeqi.
YHemi
KaHbIMN Keinbinbikran CopfblHbl axblpaTy 6enrineHreH 6onatbiH, 6ipak on
TVYp AKayrnbiK cangapblHaH eLwipinreH.
Typaas! C NONC
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AKaynblK UHOMKaLMUACBIH TYCipy
AkayrnblK curHanbiH Tycipy 6binan opbiHaanaabl:

» Copfrblga opHanackaH @ Hemece (. TYMMeCiH a3 yakbIT 6acy
XonbiMeH. byn copfbiHbIH 6abTayblHa el acepiH TUrisdbenai.
Erep nepHeTakTara Tockaybin KoibinFaH 6onca, byn onepauus
opblHAanManabl;

» CopfblHbIH KOPEK KEpHEYiH, nepHeTakKTacbl 6ap nynbrTeri
CUrHanM3aumns xapblkTapbl COHETIHAEN KbiNbIn, axbipaTy
KeMEriMeH;

*  CobipTkbl ICKE KOCY\AXbBIPATY kipyiH kapa Kocy apKblnbl;
* Grundfos GO kemerimeH, 9.3.3 Asapusnap MeH eckepmyrep.

Grundfos GO copfbiMeH ©3apa apekeT xacafaH ke3fe, Kbl3blin
TYCTi )KapblK MHANKATOPbI KWi XKbIMbINbIKTaWAbI.

17. OKwaynay Kegeprici

15-22 kBm

Anekmp Ko3ranmgbiwmbiH Hemece «E» munmi

copfbicbl 6ap KOHObIPFbLIIap opamMoOapbIHbIH

oKwaynay kedepeiciH enweyoi )xofapbl

Hasap 80/IbmMmbI Xab0biKkmapObIH KeMe2iMeH

ayAapbIHbI3| yypeizyz2e 60s1maliobl, ©UmKeHi 351eKmpPoOHObI
Kab6O0bIK icmeH wWbIFybl MYMKIH.
Anekmp Ko3ranmybIWmMbIH CbIMOapbIH
JKeKesien arbimblirn, opamoapObiH oKwaynay
kedepeiciH mekcepyze 6onaodsbl.

18. AnaTTbIK peXxumpaeri XXyMbic

Eckepmne

Ke3-kenzeH xxymbicmbl 6acmap andbiHOa, KeM
6ezeHde 6ydaH 6ec MuHym 6ypbIH Knemmalrbl
Kopanmarbl KOPeK KepHeyiH aXbipamy Kepek.
CuzHanobl pesieHiH KOPeK xeJliciHeH axbipamy
6apbicbIHOa xanFaHFaH 60bin KajambiH
CbIPMKbI KOPEK KaliHapbiHa XasnFayra
60s51ambIHOLIFbIHAa Ha3ap aydapbIHbI3.

Erep copfbl TOKTaTbINFaH 6onca xaHe akaynbikTapAbl X0

OoViblHIWa CTaHAapTThl YAEpPiiCTiH opblHAANYbIHAH KEeNiH

xibepinmece, ceben akaynbl XuinikTi TypneHAipriwTe 6onybl

MYMKiH. Byn xxafganga copfbiHbl NanganaHyablH aBapusnbIk

pexuMiH opHaTyfa 6onagsbl.

ABapusnbIK pexvMre etTnec OypbiH TEKCEPY YCbIHbINAAbI:

* JKenifeH KeneTiH KOPeKTiH KanbINTbl-KamnbINCbi3ablfbl

+ BackapyLbl curHangap icke KocblnaTblH-KOCbIMMaNUTbIHAbIFbIH
(icke Kocy/axblpaTy curHansbl)

» BGapnblk aBapuanbIk cCUrHangapbl TycipinreH-TycipinmereHi

* COHbIMEH KaTap KOo3fanTKblll opaMaapbiHaa anekTpi
KapcblnacTbIKThl enweyai (knemmarnbik KopanTbl KO3FanTKbILL
CbIMbIHaH aXbIpaTbin).

Erep copfbl ocbl kannbiHAa KockliMaca, 6yn xuinik TypneHaipriwi
akayrnbl ekeHAiriH kepceTeai.
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CopfblHbl NanganaHyablH anaTTbl PEXUMIH KO YLUiH MblHanapabl

OpbIHOAHbI3:

1. L1, L2, L3 kyaTTbl kKabenbAiH yww TapambliH KneMManbl
KopanTaH a)blpaTbin TacTaHbl3, Bipak kopFaHbILW Xepre
TYMbIKTayAblH, CbIMbIH ©3iHiH OpHbiHAA PE knemmacsiHaa
KanablpbIHbI3.

TMO3 8607 2007

2. OnekTp KosranTkbiwTbiH U/W1, V/U1, W/V1 KyaTTbl CbiIMAapbIH
KnemMmarbl KopanTaH axblpaTblHbI3.
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26-cyp. «E» TvniHAeri copfbliHbIH KanbIiNTbl XXYMbIC PEXUMIHEH
aBapusnblkka aybICybl



KywTik kabeni knemMManapblHbiH 6ypaHaanapbiH xeHe
KO3FanTKblLL Kabeni kneMManapbliHbiH rakanapbiH KonaaHbIHbI3.

TMO3 9121 3407

4. BaiinaHbICTbIpy OpblHAAPbIHAA KO3FaNTKbIW KabeniHiH,
CbIMbIHA OKLUayray KabblHbIH OPHaTbIHbI3 XX9HE OKLiaynay
TacnanapbIiMeH GeKiTiHi3.
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TMO03 9123 3407

Eckepmne

XKuinik mypnendipeiwi iwindeai U, V, W
KneMmanapbiHa Kyam KkabesliH Kocyra mbilibiM
canblHadbl. Byn xuinik mypneHdipziwine 3aKbim
Kenmipin, adamra xofapbl KepHey KayrniH
myObIpybl MYMKIH.

Icke Kocy ke3iHOe agapusiibIK pexumae
aybIiCKaHHaH KeliH, aliHanbic 6aFbIMbIH
mekKcepiHi3.

Backapy cepeciHOe KOCKbIw neH
KO3FasImKbIWMbIH KOPFaHbIC pesieciH opHamy
Kaxxem.

Hasap
ayAapbliHbI3

Hasap
ayAapbiHbI3

19. TexHUKanbIK KbI3MeT KepeceTy

19.1 dneKkTp KO3FanTKbIWbIH Ta3apTy

OnekTp KO3FanTKbIL NEH 3NEKTPOHAbI )XababIKTblH ayameH
cankblHAaTy XynenepiHiH cankelHAaTy kabblpFanapbl MeH
XenaeTkill KanakTapbl YyHeEMi Ta3a 6onybl TUic.

19.2 Ko3ranTKbIWTbIH MOWbLIHTIPEKTEPIH MannanTbiH
Manabl anbipbacTtay
KyatTbinbifbl 15 -22 kBT copfbinap

AtanfaH aneKTp Ko3fFanTKbILLTapAarbl allblk TUMTI MOMbIHTIPEKTEPAIR
MalnanTbIH Mannapsbl xui anbipbactansin Typybl TUIC.

AmanraH munmi MolUbIHMipeKmep XemkisinaeH
ke30de, opHamyObIH andbiHOa MalnalimsbiH
maliMmeH monmabipbinadbl

Hazap
ayaapbiHbI3

OneKTp KO3FanTKbILTbIH MOWbIHTIpEKTEPIHAEr MaNnanTbIH
Mannapabl anbipbacTay kaxeT 6onfaH ke3zae, KipikTipinreH
MoOWbIHTIpekTepai 6akbinay dyHkumsacel Grundfos GO akpaHfa
ecKepTy curHanbiH 6epegi.

Matidbl alibipb6acmaraHHaH KeliH, 371eKkmp
KO3FasimKblWbIHbIH My6iHOe xaHe
molibiIHmipekmi 6ybIH KaKnarbIHOa 6ypaHdasibi
mbIFbiHObI 6ypan 6ocamy Kaxem. Ocbinatiwa
MolbIHmMipekmepdeH ecki Malidbl Hemece
apmablIK XaHa KOHcucmeHmMmik Malobl anbin
macmay ywiH Kaxxemmi xardalinap xacaJsiraH.

MnpanaHy 6apbicbiHAa Manabl anfalikel anbipbacray 6apbicbiHAa
Mal KybblpLueri KOHCUCTEHTTIK MaliMeH TONTbIpblIMabIHLLA,
KOHCUCTEHTTIK ManblH KocapfaHfaH KeneMiH Kyto Kepek.

KOHCUCTeHTTiK ManabIH Kenemi

[mn]
KosranTKbIWTbIK

TUATIK enwemi KeTek Kapama kapchbl
XXafblHaH ¥KaFblHaH
(DE) (NDE)
MGE 160 13 3
MGE 180 5 i

Monukap6amng 6asacbiHAa KOHCUCTEHTTIK Manabl KongaHy
YCbIHbINAAbI.

19.3 OneKTp Ko3FanTKbIWTapbIHbIH MOWbLIHTIPEKTEPIH
anbipbacTay

15-22 kBT KyaTTbl 9N€KTPp KO3FanTKbIWTapbl KO3FanTKbILW

MOWBIHTIpEKTEPIH anMacTbIpy kaxkeT 6onFaHaa, eckeprtne

curnanbiH Grundfos GO akpaHfa LibifapaTblH MOMbIHTIpEKTEPAI

GakblnayablH KipiKTipinreH yHKUMACbIMEH KaMTamMachI3 eTinreH.

19.4 Bapuctopabl anmacTtbipy (Tek 15-22 kBT)
BapucTop copfblHbI XeniHiH eTneni kepHeyiHeH KopFangebl.

OTneni kepHey icepiHeH BapucTop bipTe-6ipTe To3aTtbiH 6onaapl
)K8He OHbl anmacTbIpy kepek. ©Tneni kepHey kebewreH cavibiH,
BapUCTOp Te3ipek To3aabl.

OHbl anmMacTbIpy kepek 6onFaH yakbiTta Grundfos Go Remote xxaHe
PC Tool E-products eckepTne chopmackiHaa curHan 6epegai.

Bapuctopabl Grundfos CepBucTik opTanbIfbliHbIH MaMaHbl faHa
anmMacTblpy kepek. KoMnaHUsHbIH XXeprinikTi eKingiriHe XyriHiHi3.

19.5 Kocankbl 6enwekTep MeH Kocasikbl 6erweKTepiHiH
XXUbIHTbIFbI

Kocankbl 6enwekTep MeH Kocarnkbl 6enLeKkTepiHiH XXUbIHTbIFbI

Typanbl aHblfbipak aknapaTTbl www. Grundfos.com canTbiHaH

anyfa 6onagbl (En men Grundfos Product center-ai TaHaaHbI3).

20. TexHUKanbIK aepeKkTep - yw dasanbl INeKTp
KO3FanTKbIWTbI COpFbinapsbl, 11 - 22 kBT

20.1 Kopek kepHeyi

3 x 380-480 B -10 %/+10 %, 50/60 I'y -3 %/+3 %, PE

(KOpFaHbIWTbI XXepre TYNbIKTaybIMEH).

Kabenb: M.x. 10 mMm?
70 °C-re M.T. TEK MbIC CbIMAAPbIH KONAAHbIHbI3.

CakTaHOblpFbilUTapablH YCbIHbIMFAH TUNTIK enwemaepi

Ko3FanTKbIWTbIH TUNTIK M.x.
enwewmaepi [KBT] [A]

11 32

15 36

18,5 43

22 51

Bankbimansl cTaHA4APTTbl CanKblHAATKbIL, COHbIMEH kaTap Te3
)aHaTblH Hemece Basy aHaTblH CaKkTaHObIpFbILITap
KongaHbinagb.

20.2 LUekTeH TbIC XyKTeniMiHeH KopFray

XKuinikTi-peTTeriw copfblnapblHbIH LLaMagaH TbiC XYKTeniMiHeH
KOpFay aMneKTp KO3FanTKbIWbIHbIH 84ETTEr KOPFaHbILLbl CUSKTbI
cunaTtTamMaHbl 6ingipesi.

Meicanra, «E» TuniHAeri anekTp Ko3ranTKbllbl 1 MUHYT iWwiHAe

| ou-BaH 110 % TeH GonaTbiH apTbiK XYKTENIMIH keTepeai.

20.3 Ary TOIbI
XKepre ary Torbl > 10 MA.
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20.4 Kipy/wbiry
KOCY/AXbIP

CbIpTKbl NOTEHUMAnNCHI3 Ty#icy.
KepHey: 5 B DC.

Tok: <5 MA.

OkpaHpganfaH kabenb: 0.5 - 1,5 mm2.

CaHpbIK Kipy

ChbIpTKbl NOTEHUMANCHI3 Ty#icy.

Keprey: 5 B DC.

Tok: <5 MA.

OkpaHganfaH kabenb: 0.5 - 1,5 mm?2,

OpHaTbInfaH MAHHIH curHangapbl

* TloTeHuus enweriw
0-10 B DC, 10 kOM (kepHeyaiH iwKi karHapbl).
OkpaHpganfaH kabenb: 0,5 - 1,5 Mm?.
Kabenbain 6apbiHwa y3biHAbIFb: 100 M.

* KepHey curHansi
0-10 B DC, R1 > 50 kOm.
LLlakTama: kepHeyaiH MeWniHLLe )Xofapbl curHanbl 6apbicbiHAa
+ 0 %/- 3 %.
OkpaHpanfaH kabenb: 0,5 - 1,5 mm2.
Kabenbain 6apbiHWa y3blHAbIFLE: 500 M.

* Tok curHansl
DC 0-20 mA/4-20 mA, R1 =250 Om.
LLlakTama: TOKTbIH MelniHLe Xofapbl CUrHanbl 6apbicbiHAA
+0%/-3%
OkpaHpanfaH kabenb: 0.5 - 1,5 mm2.
Kabenbpgin 6apbliHwwa y3biHAbIFEE: 500 M

OaTyuk curHansbl

» KepHey curHansi
0-10 B DC, R1 > 50 kOm (kepHeyAiH ilwKi KanHapbl apKbinbl)
LLlakTama: kepHeyaiH MeWniHLe )ofapbl curHansl 6apbicbiHaa
+ 0 %/- 3 %.
OkpaHpganfaH kabenb: 0,5 - 1,5 mm2.
Kabenbpain 6apbliHwa y3blHAbIFLI: 500 M.

*  Tok curHansl
DC 0-20 mA/4-20 mA, R1 =250 Om.
LLlakTama: TOKTbIH, MenniHLwe Xofapbl curHansl 6apbicbiHAa
+0 %/-3 %
OkpaHpanfaH kabenb: 0.5 - 1,5 mm2.
Kabenbpain 6apbiHwwa y3biHAbIFEE: 500 M

Pene curHanusaumscbiHbIH WbIFybl

» ChbIpTKbl NOTeHUMs enweriwke apHanfaH 10 B kopek KariHapbl:
M.X. xykTeme: 2,5 MA.
Kelcka TyMblKTanyaaH KopranfaH.
» [HatuymkTepre apHanfaH 24 B Kopek kanHapbl:
M.x. xxykTeme: 40 MA.
KbicKka TyMbIKTanygaH Kopranfax.

Pene curHanuMsaumscbliHbIH WbIFybl

AybicaTbliH MOTEHLMANChI3 TYWNICY.

TynicyaiHmennidwe xofapbl xxyktemeci 250 B AC, 2 A, cos ¢ 0,3 - 1.
TynicygiHmenniHwe TemeH xyktemeci 5 B DC, 10 MA.
OkpaHaanfaH kabenb: 0,5 - 2,5 mm2.

KabenbaiHbapbiHwa y3biHAbIFb: 500 M.

BannaHbIc WWMHACbIHBbIH Kipyi

Grundfos wnHackIHbIH xaTTamacbkl, GENIbus xaTttamacbl, RS-485.

OkpaHganfaH 3 TapMakTbl kabenb: 0,2 - 1,5 Mm2.
Kabenbain 6apbiHwa y3biHAbIFbE: 500 M.
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20.5 OMXK-HiH 6acka Aa TexHUKanbIK AepeKkTepi
AMC

XKyprisinreH xoHe cayneneHeTiH keaeprinep:

Byn kosrantkpiwTap 51318.11 MemCT, 2-106blI, A CbiHbIObIHA
colkec keneTiH C3 caHaTblHa XaTabl XXoHe OHepKaCcinTikK
aypaHaapaa opHaTbinazbl (eKiHLWi AeHrewn).

OMX cbIpTKbl cy3ricimeH xabablkTay 6apbicbiHga 6yn
kosfanTkbiwTap 51318.11 MemCT, 1-T0o6bl, A CbiHbIObIHA Calikec
keneTiH C2 caHaTblHa xaTaAbl )XeHe TYPFbIH ayaaHaapaa
opHaTbinagbl (eKiHWi AeHren).

Eckepmne

Ochbl Ko3Fanmkbliwmap mypfbiH ay0aHOapbIHOa
OpHamblIFaH yaKkbimma Ko3raimkKbiu
paduokedepai mybIHOamybl MyMKiH
6os1raHObIKMaH KocbIMWwa wapasap manan
eminedi.

11, 18,5 xoHe 22 kBT KyaTTbl 3NEKTP KO3FaNTKbILLTAPbIH Xanfay
6apbicbiHaa 30804.3.12 MemCT (61000-3-12:2004 M3K)
TananTapblHa Calikec KypacTblpyLUbinap MeH TYTbIHyLUbINap
Xannbinblk TaravblHOanbIMAarbl 3NEKTPMEH XabablkTay XeniciHe
anfaHfaH HYKTECIHAE KbicKalla TyMbIKTanyblHbIH KyaTbl
TeMeHe KenTipinreH gepekTtepre conkec KeneTiHAiriHe Kyanik
eTyi kepek:

KosfanTkbiw KyaTbl K3 6apbicbiHAaFbl KyaT

[kBT] [KBA]
15 -
18,5 2700
22 3000

15 kBT KyaTTbl aneKTp Ko3fanTKbllTapbl 6acy 6yKTeMeciHiH
CY3riCiH 9NeKTp KO3FanTKbILWbIHbIH KNeMManblk Kopabbl MeH KOpek
xenici apacbiHaa opHaTy 6apbicbiHAa faHa 30804.3.12 MemCT
(61000-3-12:2004 M3K) TananTtapblHa caikec 6onagpi.
Kepeprire TypakTbinbIk:

OnekTp Ko3FanTKblTapbl GipiHLLI )keHe ekiHLWi AeHrewn
nanganaHbiMbIHAAFbI XXafgannapra kaTbiCTbl TananTapfa xayan
bepegi.

Kocbimwwa aknapat any yuwiH, Grundfos komnaHusiceimeH
6annaHbICbIHbI3.

KopfaHbILW CbIHbIObI

IP55

Okwaynayaa Kbi3Ablpyfa TYPaKTbINbIK CbIHbIObI
F

KopluaFaH opTaHbIH TeMnepaTtypachbl
ManganaHy npoueciHae

+ Mr1.-20°C

* CwunatTamanap wwekTeyiHci3 M.x. +40 °C.
AyaHbIH KaTbICTbl bINIFanabibifbl

M.K. 95 %.

[bIObICTLIK KbICbIM AEHTeni

AnekTp dupmansbik 1:a|¢ra|.ua,qa [bIGLICTBIK KbICHIM
KO3FanT- KepceTinreH eHreii
Kbl bl anHanbIM Xuiniri ? B(A)]
[kBT] [MuH] A
15 2800-3000 65
3400-3600 70
185 2800-3000 66
’ 3400-3600 71
22 2800-3000 75
3400-3600 80

TexHukanblk e3repictep 60mybl MyMKiH.
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