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5.2 Hacochl ¢ TpexdasHbiMy 3NeKTpoaBUraTensiMu,
11-22 kBTt

5.3 CwurHanbHble kabenu

5.4 KabGenb Ansa nogKNOYEHNS WNHbI

6. Cnoco6bl perynupoBaHus

6.1 O630p pexnmon

6.2 Pexwum akcnnyatauumm

6.3 Pexwum ynpaBneHus

7. YcTaHOBKa napameTpoB Hacoca

71 3aBopckas HacTpoika

8. YcTtaHOBKa mapameTpoB C NOMOLLbLIO NaHenu
ynpaBrneHus

8.1 YcTaHOBKa pexuMma akcninyaTauum

8.2 HacTpoiika ycTaHOBMEHHOro 3Ha4YeHus

9. Grundfos GO Remote

9.1 Css3b

9.2 Haeurauus

9.3 OKCMIYATALNA

9.4 MeHio COCTOAHNE

9.5 MeHio HACTPOWKU

10. YctaHOBKa napaMeTpoOB C MOMOLLbIO
PC Tool E-products

11. TlpuopuTeT HacTpoek

12. BHewHMe cUrHanbl NPUHYAUTENbHOTO yNpaBrneHus

12.1 Bxop BKI1/BbIKI

12.2 Ludposon Bxoa

13. BHeWHMI curHan ycTaHOBNEHHOro 3Ha4YeHUA

14. CwurHan WuHbI CBA3KU

15. [pyrue ctaHAapThbl WMHbI CBA3U

16. CgeTOBble MHAUKATOPbI U perie CUCTEMbI
cCUrHanusauumm

17. ConpoTuBneHue nsonsuumn

18. PaboTa B aBapuMMHOM pexume
(Tonbko 11 - 22 kBT)

19. TexHuyeckoe obcnyxuBaHue

19.1 OuucTka anekTpoaBuraTens

19.2 3ameHa cmasku NOALLMMHMUKOB ABUratens

19.3 3ameHa noALWNMHMKOB anekTpoaBuraTens

19.4 3ameHa BapucTopa (Tonbko 11 - 22 kBT)

19.5 3anacHble YacTu 1 KOMNeKTbl 3an4yacTen

20. TexHu4YecKkue faHHble - HACOChI C TPExdasHbIMU
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1. 3HaYeHMe CMMBOJIOB U HagnNucewn B
OOKYMeHTe

lpedynpexdeHue

Hecob6nrodeHue 0aHHbIX yKa3aHUl MoXxem
umMemsb onacHble 0Jis1 300poebsi nrdel
nocnedcmausi.

lpedynpexdeHue

KoHmakm c 2opsi4umMu noeepxHocmsimu
o6opydoeaHusi MOXXxem npueecmu K oyxoa2am u
MSKKUM meJsieCHbIM Mo8pPeX0eHUsIM.

Yka3aHus no mexHuke 6e3onacHocmu,
HeebINnosIHeHUe KOMopbIX MoXem ebl3eamb
omka3 o6opydoeaHusi, a make e20
noepexaoeHue.

BHumaHue

YkaszaHue

PekomeHOayuu unu ykasaHusi, obreayaroujue
pabomy u o6ecneqyuearoujue 6e3onacHyro

akcnayamayuro ob6opydoeaHusi.

2. CokpalieHusi u onpepgerneHus

Al AHarnorosblii BXOA.

AL ABapuIHbIN cUrHan, HegonycTMMOe 3HavyeHne Ha
HWXXHEM npegene.

AO AHanoroBblli BbIXOA.

AU ABapwuiiHbI CUrHan, HeonycTMMOe 3Ha4YeHne Ha

BEpXHEM npeaene.

CIM Mopaynb nepefayn gaHHbIX.

Bbixoa, cnocobHbIn 06ecneunTb NnpoTekaHne
ToKa Yepes Harpysky 6e3 4oNnoNHUTENbHOro

AKTUBHbIN
nuTaHus.

BbIXOA,
Harpyska nogkntoyaetcs Mexay akTVBHbIM
BbIXOAOM 1 3eMIen.

DI LindppoBson Bxoga.

DO Lindpposon Bbixoa.

V30 ABTOMAaTMYECKMI BbIKOYaTENb C PyHKUNEN
3alnTbl NPU yTEeYKe Ha 3eMnio.
Lindpposon gatumk Grundfos.

GDS [aTymk ycTaHaBnmMBaeTCcs 3aBOAOM-
Npon3BOAMTENEM Ha HEKOTOPbIX Hacocax
Grundfos.
PUpMeHHbIV NPOTOKON Nepefayn AaHHbIX

GENIbus P P peaatn A
Grundfos.

GND O6wWwwmit KOHTaKT /3emns.

Grundfos Eye CBeToBOW MHAMKATOP COCTOSAHUS.

Mop Puck nopaxeHnsi anekTpuyecknM TOKOM Mpu

Hanpsa>XXeHnem KacaHWW KOHTaKTOB.

OTKPbITbIA KOMNMEKTOP:

oC -
LindpoBoii BbIXOA C OTKPbLITbIM KOMIIEKTOPOM.

PE 3alunTHOE 3a3eMIieHue.

3alnTHOE CBEPXHN3KOE HaNpPsKeHME.
HanpsixeHue, He nNpeBbILLakoLLee CBEPXHU3KOrO
NP1 HOpMarnbHbIX YCIIOBUSIX U YCIOBUSIX
HeucnpaBHOCTU, 32 UCKITIYEHUEM HapYLUEHUS]
3a3eMneHusi B Apyrux uensx.

3CHH

BesonacHoe cBepxHM3Koe HanpskeHwve.
HanpsixkeHue, He NpeBbILWaloLLee CBEPXHNU3KOrO
npu HOpMarbHbIX YCIOBUSIX U YCNOBUSIX
HEeNCnpaBHOCTHU, BKIOYAA 3aMblKaHUA HA 3eMIT0
B APYrux Lensx.

BCHH




3. O6wme cBegeHna o6 usgenuu

HacTtoswee [lononHeHune k MNacnopTty, PyKOBOACTBY NO MOHTaXy
1 3KcnnyaTaumm pacnpocTtpaHsieTcs Ha Hacockl CRE, CRIE,
CRNE, CRTE, MTRE, CME cBbiwe 2,2 kBT.

NHCTpyKUMK, He NnpeAcTaBreHHble B HAaCTOALLEM AOKYMEHTe,
cmoTpuTe B [NacnopTte, PykoBoAcTBE MO MOHTaXy 1
aKcnnyaraumu.

E-Hacocbl komnaHuu Grundfos ocHalleHbl cTaHOAPTHBIMU
anekTpoaBuraTensiMm co BCTPOEHHbIM NpeobpasoBaTternem
yacToTbl. Hacockl npegHasHayeHbl gns TpéxdgasHoro
NoaKMIOYEHUS CETU SNEKTPONUTAHMS.

Hacocbl 6e3 patuuka, yCTaHOBJIEHHOro Ha 3aBope

Hacocbl 060pyaoBaHbl BCTPOEHHbIM [TV KOHTpONepom u MoryT
GbITb HACTPOEHbI NOA, BHELUHWIA AaTuUKK, obecnevnBaroLwmi
perynvpoBKy crieAyoLmx napameTpos:

+ [JdaBneHus
- nepenaja faBneHus

« TemnepaTypbl

* nepenaga TemnepaTyp
+ pacxopga.

B cooTBeTCTBUM C 3aBOACKMMU HACTPONKaMU HACOCHI
YCTaHOBIIEHbI Ha PEXUM YNPaBIEHNs] KHEPETYNNPYEMBbI».

MW KoHTpONNep MOXHO akTUBMPOBATb C NMOMOLLbIO MPOrpaMmbl
Grundfos GO nnu Grundfos GO Remote n nynbta
OUCTaHLMOHHOIO ynpaBrieHusl, COCTOSsILLEro 3 Moaynsi cesian Ml
1 cMapTdoHa ¢ onepaumnoHHon cuctemon 10s unu Android.

Hacocbl ¢ gaTuMkom gaBneHus

Hacocbl ocHalleHbl BCTPOEeHHbIM [ KoHTponnepom, n B
COOTBETCTBUUN C HaCTpOVIKaMVI perynupoBaHvue gaBrieHUs
HarHeTaHusa oCcyulecTBnAeTCA AaTYHNKOM OaBlEeHUA.

Hacocbl ycTaHOBMNEHbI HA PEXUM YNPaBIIEHNUS «PErynupyeMbliny».

Hacocbl B OCHOBHOM UCMNOMb3YTCSA AN NOAAEPXKaHUS
NMOCTOSIHHOrO AaBfeHUs B CUCTEMAaX C MePEMEHHbIM
BogonoTpebnexHnem.

HacTtpoiiku

OnwvcaHune HacTpoekK, MPUMEHEHHbIX K Hacocam 6e3 BCTPOEHHOro
[aTyuka 1 Hacocam C 4aTYMKOM AaBReHNs], YCTaHOBIEHHbIX Ha
3aBofe.

YcTaHOBNEHHOE 3Ha4YeHune

Tpebyemoe ycTaHOBMNEHHOE 3Ha4YeHe MOXHO 3aA4aTb OOHUM 13
Tpéx cnocobos:

¢ HenocpeacCTBEHHO Ha NaHenu ynpasneHna
* 4epes BXO4 BHeLIHero curHana yctaHOBJIEHHOro 3Ha4eHus

* CNOMOLLbI0 ANCTaHUMOHHOro ynpasnexusa Grundfos Go
Remote.

Apyrue HacTpomku

Bce ocTtanbHble HAaCTPOWKKM BbIMOMHALTCS ¢ nomoLlybio Grundfos

Go Remote.

BaskHble napameTpbl, Takue Kak pakTuyeckoe 3HaYeHme
napameTpa ynpaBneHusi, 3HepronotpebnexHme n ap., MOXHo
onpegenuTb ¢ nomowbto Grundfos Go Remote.

Ecnu TpebytoTca cneumanbHble HACTPOMKK, NOMNb3yNTeCh
nporpammMHbiM obecneveHnem Grundfos PC Tool E-products.

3a 6onee nogpobHON nHopMaLmern obpallanTecb B MECTHOE
npegcrtaBuTensCcTBO kKoMmnaHun Grundfos.

4. MoHTaX MexaHM4YecKkomn 4YyacTtum

Hacoc gornxeH 6bITb HaAEXHO 3aKpennéH Ha NPOYHOM
yHAaMeHTe C NOMOLLbI 6ONTOB, YCTAHOBMEHHbLIX B OTBEPCTUSA
NANTbI-OCHOBaHMS.

4.1 OxnaxneHuwe gBuratens

Onsa obecnevyeHns 4OCTATOYHOrO OXNaxaeHus
anekTpoaBuraTens u aNeKTPoHHOro o6opyaoBaHus cobnoaanTe
cnepytowme TpeboBaHus:

* YGeauTtechb, YTO 4OCTATOYHO BO3AyXa ANA OXMaXaeHUS.

« [oppepxuBaiTe TeMnepaTypy OXaxaaLwero Bo3ayxa Huxe
40 °C.

» CnegwuTe 3a TeM, YToObl OXxnaxgatoume pebpa 1 nonactu
BEHTUNATOPA BbINM YNCTLIMU.

4.2 MoHTaX BHe nomMeLlleHust

[Mpn MOHTaxe BHe NnomelleHns HeobxogmmMo obecneyunTb
HeobxoauMyto 3aLUTy Hacoca, YTobbl UCKNOYMTL 0Opa3oBaHne
KOHAeHcaTa Ha anekTpoHHOM obopyaoBaHun. Cm. puc. 1.

3awumTa gomkHa 6blTb 4OCTATOYHO 60NbLLION, YTOObI
anekTpoABUraTenb He NoAaBeprancs BO34eNCTBUIO NPsiMbIX
COMHeYHbIX Ny4en, Aoxas unu cHera. Komnanusa Grundfos He
nocTaBnseT 3alnTHble Npucnocodnexus. NMoatomy mbl
pekomMeHAyeM BaMm No3aboTUTbCS O 3aluTe A5s KOHKPETHOMN
yCTaHOBKM. B 30Hax ¢ BbICOKOW BNaXHOCTbIO BO3dyxa
pekoMeHayeTcs 3a4eNCcTBOBaTh BCTPOEHHYHO CTaLUOHAPHYHO
yHKLMI0 06orpeBa.

TMO0O0 8622 0101 - TM02 8514 0304

Puc. 1 MNpumepsbl 3awmMTHBIX HABECOB (HE MOCTaBNATCH
komnaHuen Grundfos)

Ynanute cnvBHyto NpobKy, HanpaBreHHy BHU3, YTOOLI B
ABuraTtene He ckannueanach Brara v Boga.

BepTukanbHO ycTaHaBnMBaemble HAaCOChI NOCne yaaneHust
CNUBHOW NPOBKKN MMetoT cTeneHb 3awnTbl IP55. CTeneHb 3awmThbl
ropu30OHTarnbHO YCTaHaBNMBaeMblX HACOCOB MeHseTcH Ha IP54.

5. MogknioveHne anekTpoobopyaoBaHus

5.1 Hacocbl ¢ Tpéxda3HbiMU 3neKTpoaBUraTensimm,
3,0 -7,5 kBT

lpedynpexdeHue

Mompe6umens unu nuyo/op2aHusayus,
8bINoJIHSIFoUW,uUe MOHMaX, Hecym
omeemcmeeHHOCMb 3a NMpaeusibHoe
nodkrYeHUe 3a3eMsIeHUs] U 3aujumabl 8
coomeemcmeuu ¢ delicmsayrouwyumu M1y u
MeCcmHbIMU HOPpMamueHbIMU GOKyMeHmamu.
Bce onepayuu 0J/IKHBLI 8bIMOJIHAMbCS
KeaslughuyupoeaHHbIM crieyuasiucimom.

lpedynpexdeHue

leped npoeedeHuem no6bIX pabom e
K/1eMMHoU kopobke Hacoca He06x00UMO Kak
MUHUMYM 3a nsimb MUHym 80 3moz20
OMKJIIOYUMb HanpsiXeHue numaHus.
O6pamume 8HuUMaHue, 4mo cuaHasibHoe peJie
Moxxem 6bimb MOOKIJTIOYEHO K 8HEWHEMY
UCMOYHUKY numaHusi, Komophbil ocmaémcs
noAcoeOuHEHHBIM NPU OMKJTOYEeHUU om
numarouwjeli cemu.

Pycckun (RU)
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5.1.1 NMoaroTtoBkKa

Mepep nogknioyeHmem E-Hacoca k ceTu
3MeKTponMTaHns Heo6Xo0ANMO BHUMATENbHO U3YUnTb
CXeMY Ha PUCYHKE HUXe.
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TMO0O0 9270 4696
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Puc. 2 lNoakntoYeHHbIN K CETU HACOC C CETEBLIM
BblKMtoYaTenem, NnaBkMMu NpeaoxpaHuTensamu,
OOMOSNTHUTENbHOM 3aLMTON U 3aLUTHBIM 3a3eMITEHNEM

5.1.2 3awmTa oT yaapa TOKOM - Npu OTCYTCTBUU
HenocpeACTBEHHOro NPUKOCHOBEHUSA

lMpedynpexdeHue

Hacoc dosmkeH 6bimb 3a3eMJleH 8
coomeemcmeuu ¢ delicmeayrouumu
HauyUoOHaJIbHbIMU U MECMHbIMU HOPpMamue8HbIMU
doKkymeHmMamu.

Ecniu mok ymeyku anekmpodeuzamedsiel
MowHocmbto om 4 kBm 0o 7,5 kBm > 3,5 MA,
6ydbme 0cO6eHHO OCMOPOXHbI NMPU
3a3emsieHuu deuzamedell.

Mepbl npeocTopoXHOCTY ANA ToKa yTedkn > 3,5 MA:

* Hacoc gomxeH 6bITb YCTaHOBJ1EH CTAUMOHAPHO U
HenoABUXHO.

* Hacoc gonxeH 6bITb NOCTOSHHO COEANHEH C
ANeKTponnTaHnem.

* [loakntoyeHne 3a3eMneHns AOMKHO BbIMOMHATLCS
MHOTOXWMbHbBIM 3aLMTHBIM NPOBOAOM. B cooTBeTCcTBUM C
TpeboBaHusamu MYy3.

MpoBoaa 3alWmnTHOro 3a3eMneHns 4OMKHbI UMETh LiBETOBYHO
MapKnpoBKy nmbo xenTto-3eneHoro (PE), nnbo xento-3eneHo-
cuHero (PEN) useta.

5.1.3 MnaBkue npeaoxpaHuTenu

PekomeHOoBaHHbIE TUMOPa3Mepbl MPpefoXpaHMTEeNel ykasaHbl B
pa3gene 20.1 HanpsixxeHue numaHus.

5.1.4 lononHuTenbHas 3awmTa

Ecnu Hacoc nogknoYeH K 3NeKTpMYeckon yCTaHOBKE, B KOTOPOM
B Ka4yecTBe JOMNOMHNTENBbHON 3alMUTbl UCNONb3yeTcs 3aluta oT
TOKa yTeukn Ha 3emnio (Y30), yCTpOMUCTBO 3aLUUTHOIO
OTKMIOYEHNS [OMKHO MMETb MapKUPOBKY:

ISNJEe=RE

ABTOMaT 3aWmThl TMNa B.

Mpu BbIGOPE YCTPOMCTBA 3aLLMTHOrO OTKOYEHUS HEOBX0AUMO
yunTbIBaTh 06LLEe 3Ha4YeHMe TOKa YTEYKN BCEX SNIEMEHTOB
anekTpoobopyaoBaHUS.

Tok yTeuku anekTpoasuraTens npu akcnmyatauum B HOpMarbHbIX
ycrnoBusix cM. B pasgene 20.3 Tok ymeyku.

Bo Bpemsi nycka 1 npu aCUMMETPUYHOM 3N1IEKTPOCHABXKEHUN TOK
yTEeYKU MOXKET OblITb BbllLe 06bIYHOrO Y MOXET BbI3BaTh
cpabartbiBaHune Y30.

5.1.5 3awuTa anekTpoaBuratens

OnekTpoABuraTenb Hacoca OCHaLLEH 3aLMToW Kak OT ANUTENbHO
[OeNCTBYOLLEN Neperpysku, Tak U Ha cny4vai 611oKMpoBKM
(TP 211).

5.1.6 3awmTa OT NepeHanpsKeHUA

OnekTpoABuUraTenb Hacoca 3alyMLLeH OT NepeHanpsKeHns ¢
NMOMOLLbI0 BapUCTOPOB, BKITIOYEHHbIX Mexay dasamMu n Mexay
dasamu n 3emnein.

5.1.7 HanpsixxeHne NUTaHUA U ceTb INEKTPONUTaHUA
3 x 380-480 B, -10%/+10%, 50/60 I'y, PE.

3HayeHusi paboyero HanpsHKEHUs! U YacTOTbl TOKa ykasaHbl Ha
hVpMeHHoI Tabnmnyke ¢ HOMUHAaNbHBIMU AaHHBIMU Hacoca.

Heobxoavmo crneguTb 3a TeM, YTOGbI YKa3aHHble Ha (PMPMEHHOM
Tabnuyke HOMUHanNbHbIE AaHHble 3NeKTPoobopynoBaHUS
coBnaganv c napameTpammn UMeoLLEeNCs 3NeKTPOCeTH.

KoHUbl NpoBOA0B, BLIBOAUMBIX B KNEMMHYO KOPOOKY
anekTpoaBuraTensi Hacoca, AOMKHbl ObITb MakCUMarnbHO
KOpoTKMMU. VicknoyeHne cocTaBnsieT NpoBos 3aLiMTHOrO
3a3eMIeHns, AnHa KOTOPOro AOIMKHA BbIOMpaTbCs Takom, YToObl
OoH obopBarcs nocnegHnmM, ecnu kabens 6yaeT crnyyanHo
BblpBaH 13 pe3bboBoi kabenbHOW MydThI.

\é‘\g\\\

TMO3 8600 2007

Puc. 3 MNogknioveHne anekTponutTaHns

KaGenbHoe ynnotHeHue

+ KabenbHoe ynnoTHeHue 2 x M16, gnameTp kabensa J4-J310
+ KabenbHoe ynnotHeHue 1 x M20, guameTp kabens &9-317
* BcTaBHble kabernbHble BBOAbI 2 X M16.

lMpedynpexdeHue

Ecnu numarow,uli kabesnb noepexo0eH, oH
dosnkeH 6bImb 3aMeHeH KeanuguuyupoeaHHbIM
nepcoHasiom.

Tun cetun

YacTtoTHo-perynupyemblie Hacocbl Grundfos ¢ TpéxdasHbiMum
anekTpoaBuraTensMym MOXHO MOAKMIOYUTL K CETU Noboro Tuna.

lMpedynpexdeHue

He nodknro4ailime yacmomHo-pezynupyembie
Hacocbl ¢ mpéxgasHbiMu
anekmpodeuzamesnisiMu K cemu nUMaHusi ¢
HanpsikeHueM mexdy ¢hasoll u 3emnél 6onbwe
440 B.



5.1.8 BknouyeHue/BbIKNOYEHNE Hacoca

BknrovyeHue/8bIK/IFOYeHUe Hacoca ¢ MoMOoW,bio

BHuMaHue| cemeeo2o ebiknoYamers paspewaemcs

8bIMNOSIHIMb He Yauwje, yem pa3 6 15 MUHym.

Mpwv BKNHOYEHMM C MOMOLLILIO CETEBOrO BblKoYaTeENs HAacoc
HaymHaeT paboTaTb NuLb cnycTsa 5 cekyHa,.

Ecnu TpebyeTcsa 6onee yacToe BKIOYEHME U BbIKITIOYEHNE
Hacoca, UCMonb3yiTe BXo4 AN BHELUHEro curHana Bkn./BbIK.
npwv BKIOYEHMU/BBIKITIOYEHMM Hacoca.

Ecnun Hacoc BktoYaeTcst Uy OTKIIYaeTCs ¢ NOMOLLbIO
BHelwHero curHana BKJ1/BbIK/1, oH HauMHaeT paboTtaTb
HEeMeaNEeHHo.

ABTOMaTM4eCKUI NOBTOPHbLINA NyCkK

Ecnu Hacoc, ycmaHo8/1eHHbIU Ha
aemomamu4eckuli Mo8MOpPHbIU MyCK,

BHumMaHue| ebikiroyaemces us-3a HeucnpaeHocmu, mo

nocne eé ycmpaHeHusi oH Ha4yuHaem pa6omams

asmomMamu4ecKu.

OpHako aBTOMaTUYECKUIA NOBTOPHbIV MYyCK NPUMEHUM TOMbKO ANS

TaKnX TUNOB HEUCNPaABHOCTEN, KOTOPbIE UMEIoT
COOTBETCTBYIOLME HAaCTpoviku. Kak npaBmmno, 3To ogHa u3
cnegyroLwmx HeMcnpaBHOCTEN:

* BpPeMeHHasi neperpyska
* HEWCNpaBHOCTb B MUTaIOLLEN NIEKTPOCETH.

5.1.9 NMoakntoyeHue

Ecnu eHewHul ebiknrovYamens BKJ1/BbIKIT He

NMoOKJIIOYeH, KrieMMbl 2 U 3 Heob6xodumo

coeduHUMb rnepemMbIYKoU.

[inga BeinonHeHns TpeboBaHMi MO TeXHUKe 6eszonacHocTH
npoBofa, OTHOCSILUMECS K YKa3aHHbIM HUXe rpynnam, JOIKHbI
ObITb HAZEKHO M30MNMPOBaHbI APYT OT Apyra Ha BCEM CBOEM
NPOTSXKEHNUW C MOMOLLBI YCUIEHHOW U30MNALMN:

Mpynna 1: Bxoabl

*  BKJ/BbIKJT knemmbl 2 1 3

* uuncposow Bxoa knemmbl 11 9

* BXOJ YCTAHOBIEHHOrO 3Ha4yeHus knemmbl 4, 51 6

* CWUrHanoB gaTyuka Knemmbl 7 n 8

* wuHbl GENIbus knemmbl B, Y 1 A

Bce Bxopp! (rpynna 1) n3onvposaHbl OT NOAKMOYEHHbBIX K
3MeKTPOCEeTH YacTel anekTpooGopyAOBaHNS C MOMOLLbIO
YCUMEHHOW M30NALUM 1 ranbBaHUYeCKU pasBsidaHbl C ApYyrumu
anekTpouensmMu.

Ha Bce kneMMbl cucTeMbl ynpasneHus NofaeTcs NOHMKEHHOoe
HanpsiXeHue Ans nosblweHus anektpobesonacHocTn (3CHH).
3710 obecneymBaeT 3aWUTy OT yAapOB TOKOM.

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

Bbixop (rpynna 2) ranbBaHW4ecKn pa3BsidaaH ¢ Apyrumu
anekTpouenamu. K knemmam Bbixofa MOXeT ObiTb MogaHo
paboyee Hanps>KeHne Nnm CBEPXHU3KOe HamnpsieHue.

F'pynna 3: MutaHue ot ceTu (knemmsbl L1, L2, L3)

[P e
elelel | Tkl |
LNCC Nﬂ LFMJ

‘ 0-10V ‘
E+ 0/4°50 mA ! 4-2! mA 12 3emns (kopnyc)

Ananorosbii
‘ BbIXO[, ‘
‘ 1/0P 11: Undposon Bxoa 4
10: Lindposon Bxoa 3
o 1:  Ludposoit Bxoa 2
1/0 9: 3ewmns (kopnyc) ‘
: +24B
Bxon patumka
GENIbus B
GENIlbus Y
GENIbus A

|
|
CERETELE

~ 6: 3emnsa (kopnyc)
RUN 5. +10B
4

Bxon

‘ (Eom-zo mA ~80-10V YCTaHOBNEHHOTO
L’ 3Ha4eHust
‘ 3: 3ewmns (kopnyc)

ojojo|o|o 2: Tyck/ocTaHoB
615/4[3]2

MepekntoveHne cooTBeTCTBYeT OYHKLUMK LMPOBOro Bxoaa 4.
BaBogckas HacTponka: "MuH." <-> "He akTuBHO".

TMO02 9032 0904

Puc. 4 Cxema coeanHeHun

lanbBaHnuyeckn 6esonacHas pa3BA3Ka AO0J1KHA COOTBETCTBOBATb
TpeGOBaHMﬂM yCVIJ'IeHHOVI nsonauunn, Brrodas Tpe6OBaHMﬂ no
ANVHE NYTU TOKa YyTEYKN N 3a30pam.

Pycckun (RU)
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5.2 Hacocbl ¢ Tpexda3sHbIMU aneKkTpoaBUraTesnsiMm,
11 - 22 kBT

lpedynpexdeHue

Mompe6umens unu nuyo/op2aHusayus,
8bIMOJIHSIWUE MOHMaX, Hecym
omeemcmeeHHOCMb 3a NpaeusibHOe
nodknrYyeHUe 3a3eMsIeHUs U 3aujumsbl e
coomeemcmeuu c delicmayrowumu Y3 u
MeCmHbIMU HOPpMamueHbIMU OOKyMeHmamu.
Bce onepayuu 00/IKHbI 8bIMOTHAMbLCS
KeanuguyupoeaHHbIM Crieyuaaucmom.

lMpedynpexdeHue

leped npoeedeHuem nbbix pabom e
K/1eMMHoU Kopobke Hacoca He06x00UMO Kak
MUHUMYM 3a nsimb MUHym 00 3Mmozao
OMKJTIO4YUMb Haripsi>)keHue numaHusi.
O6pamume eHuMaHue, YMo cuz2HasibHoe peJie
Moxxem 6bImb MOOGKIIIOYEHO K 8HEWHEMY
UCMOYHUKY numaHusi, KomopabIl ocmaémcsi
nodcoeduHEHHBIM MPU OMKJIOYEeHUU om
numarow,et cemu.

lpedynpexdeHue

Temnepamypa nogepxHocmu KieMMHOU
KOopo6ku Mmoxxem 6bimb 60onbwe 70 °C 6o epemsi
pabomsl Hacoca.

5.2.1 NoaroToBKa

Mepepn nogknoyeHnem E-Hacoca k ceTu anekTponuTaHus
HeobX0AMMO BHUMATENBHO U3YUYNTb CXEMY B PUCYHKE HUXKE.

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

wfe

Puc. 5 lNoakntoYeHHbIN K CETU HAaCOC C CETEBLIM
BblKStoYaTenem, NnaBkMMn NpeaoxpaHuTensmu,
OOMONHUTENBbHOM 3aLLUNTON U 3aLLUUTHLIM 3a3eMITEHNEM

5.2.2 3awmTa oT yaapa TOKOM - Npy OTCYTCTBUM
HenocpeACTBEHHOro NPUKOCHOBEHUA

lpedynpexdeHue

Hacoc domxeH 6bimb 3a3eMsieH 8 coomeemcmeuu
¢ deticmeyrowjumu Y3 u MecmHbIMU
HOpMamueHbIMU OOKyMeHmamu.

Ecnu mok ymeyku > 10 MA, 6ydbme oco6eHHO
0CMOPOXXHbI NpuU 3a3eMsieHuUU dgu2amened.

Hacoc gomxeH 6biTb yCTAaHOBMNEH CTALMOHAPHO U HEMOABUXHO,
ecnu Tok yteykn > 10 MA.

MoHTax [OMKEH BbINOMHATLCA No 06pa3sLy oaAHOro 13
NPUBEAEHHBIX HUXE NPUMEPOB:

*  OTAEenbHbIM 3aLLMUTHBLIM NPOBOAOM C NOMepPeYHbIM CeYEHUEM
He meHee 10 Mm2.

TMO04 3021 3508

Puc. 6 NogknioveHne oTAENbHOrO 3aMTHOro NpoBoAa ¢
NMOMOLLbI OAHOFO 13 NPOBOAOB 4-XWUMbHOFO CUTOBOTO
kabens (c nonepeyHbIM cevyeHnem He MeHee 10 Mm?).

* [ABYMS 3aLMTHbIMW NPOBOAAMM C OAMHAKOBLIM MOMNEPEYHbIM
ceyeHMeM B KauyecTBe CUMoBOro kaberns; oavH NpoBof,
NOAKIHYAETCA K JOMOMHUTENbHOM KIeMMe 3a3eMeHuns B
KfieMMHoW kopobke.

TMO03 8606 2007

Puc. 7 MNoakntoyeHre ABYX 3aLUTHbLIX MPOBOJOB 3a3eMITeHUs!
C NOMOLLbIO ABYX NPOBOAOB 5-XWUTbHOr0 CUIIOBOMO
kabens

MpoBoaa 3alWMTHOro 3a3eMneHns AOMKHbI UMETb LIBETOBYHO
MapKMpoBKY Nnnbo xenTo-3eneHoro (PE), nnbo xento-3eneHo-
cuHero (PEN) useta.

5.2.3 NnaBkue npegoxpaHuTenu

PekomeHaoBaHHbIE TUNOPAa3Mepbl NpefoXpaHMTenen ykasaHbl B
pasgene 21.1 HanpsixxeHue numaHus.

5.2.4 lononHuTenbHas 3awura

Ecnn Hacoc nogkntoYeH K 9nNeKTpuyeckomn ycTaHOBKe, B KOTOPOW
B KayecTBe AOMNONHUTENbHON 3aLLMThl UCMONb3YyeTCA 3aluTa oT
TOKa yTeykn Ha 3emnio (Y30), ycTpoMCTBO 3aLUUTHOrO
OTKITIOYEHNSA [OIMKHO MMETb MapKUPOBKY:

[ o

ABTOMAT 3awWunThl TUNa B.

Mpu BbIGOpE yCTpOMCTBA 3aLMTHOrO OTKOYEHUA HEO6X0AMMO
yuuTbiBaTh 0bLLEe 3HaYeHne ToKa yTeUkn BCeX ANIEMEHTOB
anekTpoobopynoBaHus.

Tok yTeuyku aneKkTpoABUraTens npu akcnnyatauum B HopManbHbIX
ycnosuax cM. B pasgene 21.3 Tok ymeuku.

Bo Bpems nycka 1 npu acCUMMETPUYHOM 3N1eKTPOCHAGXKEHUN TOK
YyTEYKN MOXKET GbiTb BblLle 0GbIYHOTO 1 MOXET BbI3BaTb
cpabatbiBaHue Y30.

5.2.5 3awmTa anekTpogBUraTens

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



5.2.6 3awmTa OT NnepeHanpsKeHUs
Hacoc 3aluieH oT nepexoaHbIX HanpsiKeHWn B CETU.

Hacoc ocHaluéH BapncTopoMm, KOTOPbIV ABNSETCS 3NIEMEHTOM
3alUTbI OT NePexoaHbIX HANPSKEHWUIA B CETU.

Co BpeMeHeM BapuCTop TepsieT PyHKLMOHanbHblEe CBOWCTBA U
ero Heobxoanmo byaet 3ameHuTb. Korga npuaér Bpems MeHsTb
BapucTop, B PC Tool E-products nosiButcs cooTBeTCTBYIOLLNIA
npeaynpeauTenbHbin curHan. Cm. pasgen 19. TexHuyeckoe
obcnyxusaHue.

5.2.7 HanpsixxeHne NUTaHUA U CeTb ANEKTPONUTaHUA
3 x 380-480 B -10%/+10%, 50/60 Iy, PE.

3HaveHus pa6o~|ero HanpsaXxeHna n 4acToTbl TOKa yKa3aHbl Ha
CbI/IpMeHHOﬁ Tabnuyke ¢ HOMMHaNbHLIMU JAHHBIMK Hacoca.

Y6enutech, 4TO XapaKTepucTukn anekTpoasuratens
COOTBETCTBYHOT NapameTpam UCnosib3yemMoro Ha mecTte
YCTaQHOBKU UCTOYHUKA SMEKTPONNTAHUA.

KoHLbl NpOBOAOB, BEIBOAUMBIX B KITEMMHYIO KOPOOKY
anekTpoABuUraTens Hacoca, AOMKHbl 6bITb MakcMmarnsbHO
KOPOTKMMMU. VIcknioveHre cocTaBnseT NpoBoA 3aLUMTHOrO
3a3eMneHus, ANvHa KOTOPOro A0MKHa BbIOMPaTLCA Takow, YToObI
OH obopBancs nocnegHuMm, ecnu kabene bygeT cnyyaHo
BblpBaH 13 pe3bboBoi kabenbHOM MydThbI.

MoMeHTbI 3aTskkn, knemmbl L1-L3:

MWH. MOMEHT 3aTaxku: 2,2 Hm
Makc. MOMeHT 3aTsxKku: 2,8 Hm

%

TMO03 8605 2007 - TM04 3048 3508

Puc. 8 MNogkntoveHne anekTponutTaHns

KabenbHoe ynnotHeHue

+ KabenbHoe ynnoTHeHune 1 x M40, anameTp kabens @16-J28
+ KabenbHoe ynnoTHeHue 1 x M20, anameTp kabens @9-017
+ KabenbHoe ynnotHeHune 2 x M16, puameTp kabensa @4-310

* BcTaBHble kabenbHble BBOAbI 2 X M16.

lpedynpexdeHue

Ecnu numarouwuli kabesib NospexoeH, oH
dosnkeH 6bImb 3aMeHeH KeanuguuyupoeaHHbIM
rnepcoHaJsiom.

Tun cetn

YacTtoTHO-perynupyemble Hacocbl Grundfos ¢ TpéxdasHbiMu
3neKkTpoABUraTeENs MU MOXHO NOAKMIOYUTL K CeTu Nnioboro Tuna.

lMpedynpexdeHue

He nodknroyalime 4yacmomHo-pezynupyembie
Hacocbl ¢ mpéxga3HbiMU
anekmpodeuzamesnisiMu K cemu numaHusi ¢
HanpspkeHuem Mexdy ¢pasol u 3emnél 6osbwe
440 B.

5.2.8 BknroyeHue/BbIKNHOYEHUEe Hacoca
BknroyeHue/ebiK/Il04eHUe Hacoca ¢ MOMOWbH
cemeego20 ebiK/Iro4YameJsisi pa3pewaemcs

BHumaHue
8bINOJIHAMb He Yyauje, YeM OOUH pa3 e
15 Munym.

[Mpwn BKNOYEHMM C MOMOLLIbIO CETEBOrO BbIKtoYaTens Hacoc
HayMHaeT paboTaTb N1LWb cnycTsa 5 cekyHa.

Ecnu TpebyeTcs 6ornee yactoe BKIOYEHME U BbIKITIOYEHNE
Hacoca, ucnonb3ynTe BXoA ANS BHELIHEro CUrHana BKi./BbIK/.
Npwv BKIOYEHUU/BBIKIMIOYEHMIN Hacoca.

Ecnun Hacoc BknovaeTcs Uy oTKYaeTcsl C NOMOLLbIO
BHelwHero curHana BKJ1/BbIKJ1, oH HaunHaeT paboTaTb
HeMeaneHHo.

5.2.9 NMopknioyeHue

Ecnu eHewHul ebiknrovyamens BKJ1/BbIKIT
Yka3aHue | He NoOkOYeH, KneMMbl 2 u 3 Heo6xodumo
coeduHUMb rnepeMbI4KoU.

[nsa BeinonHeHusa TpeboBaHMi MO TexHUKe 6esonacHocTH
npoBoAa, OTHOCALLMECS K yKa3aHHbIM HUXe rpynnam, JOIKHbI
6bITb HAAEXHO U30MMPOBaHbI APYr OT Apyra Ha BCEM CBOEM
NPOTSHKEHMM C MOMOLLbIO YCUIEHHOW U30NAuun:

F'pynna 1: Bxoabl

*  BKIJ/BbIKIT knemmbl 2 n 3

* uncposon Bxoa knemmbl 11 9

* YCT@HOBIIEHHOrO 3Ha4YeHus Knemmbl 4, 51 6

* CUrHanoB gaTyuka Knemmbl 7 n 8

¢ wuHbl GENIbus knemmbl B, Y 1 A

Bce Bxoapl (rpynna 1) n3onupoBaHbl OT NOAKMYEHHbIX K
3NIeKTPOCETM YacTen anekTpoobopyaoBaHMS C MOMOLLbIO

yCMJ'IeHHOI;l n3onAaunn u ranbBaHU4YeCckn pasBda3aHbl C Apyrmmu
anekTpouenamMmun.

Ha Bce knemMmbl cUCTeMbl yNpaBneHns NoaaeTcs NOHWXEHHOE
HanpsXeHue Ansi noBbllweHus anekTpobesonacHocTn (3CHH).
OT10 obecneynBaeT 3aWwnTy OT yAapOB TOKOM.

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

Bbixopa (rpynna 2) ranbBaHM4eckn pa3Bs3aH c Apyrumu
anekTpouensamu. K knemmam Bbixofa MOXeT ObITb NogaHo
pabouee HanpsXXeHne N CBEPXHN3KOe HanpsXXeHve.
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Fpynna 3: CeteBoe nuTtaHue (knemmbl L1, L2, L3)
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Puc. 9 Cxema coegmHeHunmn

TMO5 7035 0313

lanbBaHnyeckn 6esonacHas pa3BsA3Ka AO0J1XKHa COOTBETCTBOBATb

TpeGOBaHMﬂM yCMJ‘IeHHOIZ nsonaunu, Bknovaa TpeGOBaHI/Iﬂ no
ONHE NYTU TOKa YTEeYKU N 3a3opam.

10

5.3 CurHanbHble Kabenu

Kabenu BHelwHero BeikntovaTtens BKI/BbIKJ1, undposoro Bxoaa,
a Takxe YCTaHOBIEHHOrO 3HaYeHNs U AaTymKa AOMKHbI ObITb
3KpaHMpoBaHbl. HeobxoarMmMo NpMMeHsTbL kabenu ¢ nonepeyHsbIM
ceyeHneM xun He meHee 0,5 Mm? 1 He 6onee 1,5 Mv2.

OkpaHupoBaHue kabenewn 4OMKHO BbIMOMHATLCSA

nogkntoyeHnem obonx KOHLOB kabenbHOM 060N04YKM Ha Maccy
Hacoca. Topel akpaHupytoLlet 060M0YKM AOMKEH HAXOANTHCS
Ha MUHUMarbHO BO3MOXHOM yAaneHuu oT knemm, cM. puc. 10.

TMO02 1325 0901

Puc. 10 CoeagnHeHne onneTky 1 NPOBOAOB 3KPAaHMPOBAHHOTO

kabens c konoakomn

BVHTbI coeauHeHns Ha maccy AOSKHbI Bceraa 6biTb MPOYHO
3aTAHYTbI, HE3ABMCUMO OT TOTO, NOAKIMOYEH Kabernb UNK HeT.

KoHLbl NpoBOAOB, BLIBOAUMbIX B KITEMMHYH KOPOOKY
aneKkTpoaBuUraTens Hacoca, A4OMKHbI BbiTb MakCUMarnbHO
KOPOTKUMMU.

5.4 Kabenb onsa noaknoYeHUs WWHbI

5.4.1 HoBas yctaHOBKa

[ns coeanHeHns No WKHEe CBA3N HEOOX0AMMO UCMNoNb30oBaTb
TPEXXKUIMbHbIN 3KPAHMPOBAHHbIA KabGenb CeYEHNEM XKUMbl He
meHee 0,2 MM? 1 He BGonee 1,5 MMm?,

Ecnun Hacoc nogkntovaeTcs K yCTPOUCTBY, UMEeroLLeMy
kabenbHoe coeANHeHNe, KPaHMPYHOLLYIO OMMEeTKy
HeobXxo4MMO NOAKMYNTE crnelmanbHon ckobow no Bcemy
nepuMeTpy OnneTku.

Ecnu ycTponcTBO He MMeeT Takoro e kabenbHOro coeauHeHns,
3KPaHUPYHOLLYIO ONNETKY OCTaBMSAT HE MOACOeANHEHHBIM C
9TOW CTOPOHBI, KaK 3TO NokasaHo Ha puc. 11.

TMO02 8841 0904

Puc. 11 MNogkntoyeHne 3-K1nbHOro akpaHnpoBaHHoOro kabens

5.4.2 3ameHa paHee yCTaHOBIIEHHOIO Hacoca

Ecnu npu yctaHoBKke cTaporo Hacoca NpuMeHsincst
3KpaHMPOBAHHbIV 2-KUNbHbIA kKabenb, NoaKMAYeHne 4OMKHO
ObITb NPON3BEAEHO, KAk MoKasaHo Ha puc. 12.

Hacoc

TMO2 8842 0904

Puc. 12 MoakntoyeHne 2-XnnbHoro akpaHnpoBaHHoro kabens

Ecnu npu yctaHoBKke CTaporo Hacoca NpYMeHsncs
3KpaHWPOBaHHbIN 3-XUIbHbIA Kabenb, NoAKNoYeHE AOMKHO
6bITb NPON3BEAEHO B COOTBETCTBUM C pasaenom 5.4.1 Hosas
ycmaHoska.



6. CnocoObl perynupoBaHus

YcTaHoBKa napamMeTpoB U yripaBrneHne 4acToTHO-
perynmpyemMbiM1 HacoOCaMm BbINOMHSAETCSt B COOTBETCTBUM C
pexuMamMm aKkcrnyaTauum u ynpasneHus.

6.1 O630p pexumoB

Pexumbi Hopman. — OctaHos — MuH. — Makc.
3aKkcnnyatauum
Cnoco6bl

Heperynup. — Perynvp.
perynupoBaHus

C nocTosiH. Moctosn.")

XapakT-Kon nasneHune

1) nst faHHOro pexnma ynpaBrieHns HaCoC OCHALLEH 4aTYMKOM
AaBneHusi. Hacoc MoxeT ObITb Takxe OCHALLEH AaTYMKOM
TemnepaTypbl. B 3ToM criyyae B pexume perynupoBaHus
OyneT perynmpoBaTtbCsi TOCTOsIHHasA Temneparypa.

6.2 Pexxnm akcnnyarauum

Ecnu yctaHoBneH HopmanbHbIN pexum akcnnyatauumn, MOXHO
nocTaBUTb PETYNUPyeMbI UM HEPETYNUPYEMbIV PEXUM
ynpaeneHus. CMm. pasgen 6.3 Pexum ynpaenieHus.

[pyrvue BO3MOXHble pexumbl akcnnyataummn: OctaHoB, MuH. unu
Makec.

* OcTaHoB: Hacoc OCTaHoBIEeH

e MuH.: Hacoc paboTaeT ¢ MMHUMaInbHOW YacToTOW
BpaLLeHus

* Makc.: Hacoc paboTaeT ¢ MakCUMarbHOWM YacTOTOM

BpaLleHus.

Ha pucyHke 13 cxemaTuyHO NnpeAcTaBneHbl MakcumanbHas u
MUHMMarnbHasa xapakTepUcTUKN Hacoca.

H
Makc.
w
[}
[}
o
MuH. s
v
w
o
X/—— 2
Q =

Puc. 13 MakcumanbHasi 1 MMHMMarbHasa XapakTepucTUKn

Makc. xapakTepucTuka MOXeT, Hanpumep, BbiGUpaTbCs Npu
yOoaneHun Bo3[lyxa u3 CUCTEMbI NPy MOHTa)e Hacoca.

Pexum akcnnyaTaumum B COOTBETCTBUM C MUHUMATbHOM
XapakTepucTuKol crefyeT BblbupaTh B criyyae, ecnu
HeobxoAMMa MUHUManbHas nogava.

Ecnu oTkntovyaeTcs HanpshkeHue NuTaHus Hacoca, HacTPOMKKN
HacocCa COXpaHAKTCA.

Grundfos GO Remote gaeT AONONHUTENBHY BO3MOXHOCTb
YyCTaHOBKM NMapamMeTpoB U BbIBOAA HA AVCMIEN BaXKHENLWNX
napameTpos, cM. pa3gen 9. Grundfos GO Remote.

6.3 Pexxum ynpaBneHus

6.3.1 Hacochl 6e3 gaTumnka, ycTaHOBNEHHOro Ha 3aBoae

Ha 3aBofe-13rotoBuTeNe HacOC NpeABapuTENbHO HACTPOEH Ha
Heperynvpyemblii pexuMm ynpaBreHus.

B Heperynupyemom pexwume ynpasreHns Hacoc paboTtaeT B
COOTBETCTBUM C BBEAEHHOWN NOCTOSIHHOW XapakTepucTMKown, puc. 14.

H

TMOO 7746 1304

Puc. 14 Hacoc B Heperynupyemom pexume (MoCTosiHHas
XapakTepucTuka)

6.3.2 Hacochbl ¢ gaTyukom gaBneHus
Hacoc moxeT dyHKLMOHMPOBAaTb B ABYX peXumax:
perynupyemom u Heperynmpyemom, cm. puc. 15.

Mpwv perynupyeMom pexume aKcniyataluy Hacoc aBToOMaTUYeCKn
nofcTpanBaeT CBOK NPON3BOAMTENBHOCTL (T.€. AaBrneHue Ha
BbIXOZ€ Hacoca) B COOTBETCTBUU C BbIGPaHHbIM 3a4aHHbIM
3HaYeHneM perynupyemoro napamMeTpa.

Mpn Heperynupyemom pexvime ynpasneHus Hacoc paboTtaeT B
COOTBETCTBUW C BBEJEHHOMN NMOCTOSIHHOW XapakTepPUCTUKOW.
Perynup. Heperynup.

H

H
Hset
\ \ A
N o
Q Q

Puc. 15 Hacoc B perynupyemom (MOCTOSHHOE AaBMeHne)
UNN HeperynmpyemMom pexume (nocTositHHas
XapakTepucTuka)

TMO0O 7668 0404

7. YcTaHOBKa napameTpoB Hacoca

7.1 3aBoackas HacTpoMka

Hacochbl 6e3 paTuuka, ycTaHOBJIEHHOro Ha 3aBoje

Ha 3aBoge-n3rotoButerne Hacochl NpeaBapuUTENbHO HACTPOEHbI
Ha HeperynupyeMbIii peXnmM yrnpaBrneHus.

YcTaHoBneHHoe 3HavyeHne cootBeTcTByeT 100 % MakcumanbHowm
NPon3BOANTENBHOCTM Hacoca (CM. cneyndukaumio Ha Hacoc).

Hacocbl ¢ paTuMkom paBneHus

Ha 3aBofe-u3rotoBnTene Hacochl NpeaBapuUTENbHO HACTPOEHBI
Ha perynupyembli peXxum yrpaBrieHusl. YCTaHOBINEHHOe
3HaveHune cooTBeTCcTBYET 50 % AManasoHa n3mMepeHus gatyumka
(cm. rpmeHHyto Tabnnyky Ha Hacoce).

1"
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8. YcTaHOBKa NnapaMeTpOB C NOMOLYbLIO NaHenu
ynpaBrneHus

MaHenb ynpasneHusa, pacnonoxXeHHasa Ha KNEeMMHOM Kopo6|<e,

pwuc. 16, nMmeetT cneayrouine KHONKn U CBeToBble UHAUKATOPbI:

e KHonku @ n @ Onsa 3agaHna yCTaHOBJ1EHHOIO 3Ha4YeHuA.

* CBeTOBble NOMSA XENTOro uBeTa ond nHogunkauummn sagaHHoOro
3Ha4YeHu4.

+ CseToAMOAbl CUCTEMbI CUTHANM3aLun 3eneHoro (paboyas
VMHAWKaLMA) 1 KpacHOro (aBapuiHas nHAMKaums) useTa.

J—
j— KHonku
CseToBblE NONSA -__ o—
=®
fa—
L ] L ]
<
o
3
CBeTOBbIE ®
UHAMKaTOPbI 2
N
o
=
-

Puc. 16 MNMaHenb ynpaBneHus Hacocamu ¢ TpéxdasHbiMu
anekTpoasuratensamu, 3,0 - 22 kBT

8.1 YcTtaHOBKa pexuma akcnnyatauum

Bo3MOXHble HAaCTPONKM:

* Hopwman.
* OcTaHosB.
* MuH.

*  Makc.

BknoyeHune/BbIKNOYEHNE Hacoca

HaxwvmainTte ®), noka He nosaBMTCS HeobxoanMoe ycTaHOBINIEHHOe
3HaveHne. ATo «HopmaribHbIU» PEeXnM aKCnnyaTaumm.

OcTaHoBMUTe Hacoc, yaepxunaas @ noka Bce CBeTOBblE NOMs He
OyAyT AeakTMBMPOBaAHbI, U OyAeT Muratb TOMbKO 3€NEHbIN
CBETOBOW MHAMNKATOP.

HacTpoiika pexxMma akcnnyatauum B COOTBETCTBUM C
MUHUManbLHOW XapaKTepUCTUKOMn

HaxunmanTte Ha @), YTOObI NEPENTU K MUH. XapaKTepUCTUKe
Hacoca (Muraet HuxHee cBeToBoe none). Kak Tonbko 3aroputcs
HWXHee CBETOBOE Mone, yaepXnaaWnTte (¥ B TedeHue 3 ceKyHa,
4TOObI NONe Havyano muraTb.

Y706kl BEPHYTHCS B HEPETYNUPYEMbIN UMW PEFYUPYEMbINA PEXUM
3KCMnyatauuu, HaXXuManTe @ roka He NMosIBUTCA UHAMKaLMS
Tpebyemoro ycTaHOBMEHHOIO 3Ha4YeHus.

H

o [

TMO0O 7346 1304

Q

Puc. 17 OkcnnyaTtaumsi B COOTBETCTBMY C MUH.
XapakTepuCcTUKom

12

HacTtpoiika pexuma akcnnyaTtauum B COOTBETCTBUM C
MaKcuMaribHOM XapaKTepUCTUKOWN

Haxumante Ha @, 4TOObI NEPEenTn K MaKkc. xapakTepucTuke
Hacoca (MuraeT BepxHee cBeToBoOe none). Kak Toneko 3aroputcs
BepxHee CBETOBOE None, yaepXxnsamnTe (¥ B TeyeHne 3 CekyHa,
4TO6bI 3TO NOME Ha4Yano MuraTb.

YT106bl BEPHYTHCS B HEPETYNMPYEMBIN UMW PETYNINPYEMbBIA PEXUM
aKCNNyaTaumm, HaxmmarTe @ noka He NoSABUTCH UHAMKaLNS
Tpebyemoro ycTaHOBIEHHOIO 3Ha4YeHus.

H /E_M;E(_

TMOO 7345 1304

Q

Puc. 18 Makc. xapaktepucTtuka

8.2 HacTpoiika ycTaHOBNEHHOro 3Ha4YeHus
HacTpoWTe ycTaHOBNEHHOE 3HaYeHne HaXxaTueM KHOMKM @ Unm @.

CBeTOoBble NONSA Ha NaHenu ynpasrneHns 0603HavaT Kakoe
3aaHO yCTaHOBMEHHOe 3Ha4YeHne. CMoTpuTE Npumepsbl B
pasgenax 8.2.1un 8.2.2.

8.2.1 Hacoc B perynupyeMom pexume ynpasneHus
(perynupoBka gaBrneHus)

Mpumep:

Ha puc. 19 ropat nons nHavkaumm 5 n 6. Taknum obpasom
obosHavaeTcs Tpebyemoe ycTaHOBEHHOE 3HaveHue 3 bapa.
[lnana3oH HacTpoeK paBeH Anana3oHy U3MepeHuin JaTyunka
(cm. bvpmeHHyto Tabnmyky gaTymka).

(6ap)
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Puc. 19 YcTaHoBneHHOe 3Ha4YeHue 3agaHo paBHbiM 3 6ap,
perynuposka faBfieHus

8.2.2 Hacoc B HeperynupyemMom pexume ynpasrneHus

Mpumep:

B HeperynupyeMom pexume ynpaBreHus npoM3BoaUTENBHOCTb
Hacoca [loMxHa ycTaHaBNMBaTbCs B AnanasoHe Mexay
XapaKkTepuCTUKOM MaKC. U MVH. NPON3BOAUTENbHOCTH, puc. 20.

Hi
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Puc. 20 HacTtpowka npon3BoanTENBHOCTN Hacoca B
Heperynmpyemom pexunme

7
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9. Grundfos GO Remote

B Hacoce npegycMoTpeHa BO3MOXHOCTb 6eCnpoBOAHOM
nHpakpacHoi ceasu ¢ Grundfos GO Remote.

Grundfos GO Remote no3sonsieT ocyLecTBUTb HACTPONKY
YyHKUMI 1 NpefocTaBnsaeT 4OCTyN K 0630py COCTOSAHMS,
TEXHUYECKUM CBEAEHNSM O NPOoAYyKTe 1 hakTudeckum pabovmm
napameTpam.

Grundfos GO Remote paboTaeT ¢ AByMSA pa3nunyHbiMun
MOGUnbHbIMK UHTepdencamm (MI). Cm. puc. 21.

TMO5 5383 4312

Puc. 21 Cssasb mexay Grundfos GO Remote n Hacocom
nocpeAcTBOM UH(ppakpacHOro curHana

9.2 HaBurauusa
HaBuraymnio MOXHO OCYLLECTBSATL Ha MaHeny UHAMKaUuK.
Cwm. puc. 22.

MaHenb MHAMKaUUKU

TMO5 5609 3912

Puc. 22 lNpumep naHenun nigukaymm

Mo3. OnucaHue OencTBue

Mo3. OnucaHue

Grundfos MI 202:

Mogaynb paclumpeHus, KOTopbli MOXXHO MCMOMNb30BaTb
coBmecTHO ¢ Apple iPod touch 4, iPhone 4 unu 6onee
No3AHVMMN BEPCUAMM.

[laHHbIN TEKCT NOSIBNSETCS, Koraa
npunoxeHune Grundfos GO Remote
nogkmntoyeHo k mogynsm Ml 202 unu
MI 301.

Ecnu annapaTypa He nogknioyeHa,
06MeH flaHHbIMM C NpoAyKTaMu
Grundfos HEBO3MOXEH.

WHankaTop
noakYeHns

2 KHonka BosBpaTta BosBpart k npeablgyLiemMy aKpaHy.

Grundfos MI 301:

OTaenbHbIN MOAynb, o6ecneynBatoLmii MHPaKpPaCcHyo
2 cBa3b. Moaynb MOXHO MCMNONb30BaTb COBMECTHO CO

cmapTdoHamu Ha 6a3e Android nnu iOS ¢ dyHkumen

Bluetooth.

CsepneHus o
npoaykTe

OTo6paxaeT TeEXHNYeckne AaHHbIe O
npoaykre.

HassaHue npoaykTa,
4 HaseaHune npoaykTa ocyuecTsnsoLWEero o6MeH qaHHbIMI
¢ Grundfos GO Remote.

9.1 CBA3b

Bo Bpewmsi cBsizn mexay Grundfos GO Remote n Hacoca
cBeToBOW UHAMKaTop B LeHTpe Grundfos Eye GyneT muratb
3eneHbIM.

Mepepaya AaHHbIX OCYLLECTBNSAETCSA NOCPEACTBOM
MHPpaKpacHow CBA3MN.

Bo Bpemsi ceaHca UHGpaKkpacHoii CBA3M criedyeT HanpaBuTb
Grundfos GO Remote Ha naHenb ynpaBneHnst Hacoca.

5 ABapuiiHble curHasnbl OTobpaskeHne aBapuitHbIX CUrHanoB
nnpenynpexaeHusa  un npegynpexaeHun.

6 Grundfos Eye OTobpaxeHne paboyero cocTossHUs

npoaykTa.
7 3HayeHne 0CHOBHOrO OToBpaxeHne 3Ha4eHNs OCHOBHOTO
COCTOAHUSA COCTOSAAHUSA.
3HayeHne 0706
8 [ONONHUTENBHONO ToGpaxkeHne 3HaveHus
COCTOSHNS AOMONHUTENbHOIO COCTOSIHUS.
o MCTOUHMK [MokasbiBaeT yepes kakon nHtepdenc
ynpaBsieHms ocyLlecTBnsieTcs ynpaBneHue
NPOAYKTOM.
10 Pexum ynpasnexus OTobpaxeHue pexnma ynpabneHunsi
NPOAYKTOM.
MokasaTenb 0706
» daKTYEcKoro ToGpaxkeHne nokasartens
YCTAHOBEHHOTO (haKkTU4EeCKOro yCTaHOBIIEHHOTO
3HAYeHNS 3HaYeHus.
1o Pexum OTobpaxeHue pexnma
akcnnyatauum akcnnyartauum.

13 TllokasaTb MeHt0 [ocTyn K ApyrM MeHio.

14 OcTtaHoB OcTaHoBKa paboThbl.

MaHenb UHCTPYMEHTOB

B dyHKUMM cnpaBKy onmcaHbl MeHIo,
obneryatowne nonb3oBaTenbCKoe
N3MEeHeHNe HacTpoek 1 T.4.

15 CnpaBka

Hoctyn k MNacnopTtam, PykoBoacteam
Nno MOHTaXYy 1 aKCnryataumm un
KpaTtkum pykoBoacteam (Quick
Guide).

16 [okymeHTaums

No3BonseT co3gaBaTtb
NnoNib30BaTENbCKMUE OTHETDI.

17 Otvet

[Mo3BonsieT 06HOBUTL npunoxeHune

18 OBHosnenme Grundfos GO Remote.

13
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9.3 AKCMNYATALUA

9.3.1 YcTaHOBNEHHOe 3Ha4YeHune

[lnanasoH ycTaHOBKM U ArManasoH U3MepeHus YyBCTBUTENBHOTO
aneMeHTa gaTyvka nNpy perynmpyemMomM pexumMe aKkcnnyataumm
MaeHTU4YHbI: oT 0 go 25 m.

[Mpy HeperynupyemMoMm pexuMe yrnpaBneHus yCTaHOBIEHHOE
3HayeHune 4OMKHO OblTb 3a4aHO0 B % OT MakcuManbHOM
NpoV3BOANTENBHOCTU. [lnanasoH yCTaHOBKMN
NPOU3BOANTENBHOCTU HAXOAUTCA MEXAY MUH. N MaKC.
XapaKTepUCTUKON.

YcTaHOBNeHHOe 3Ha4YeHne U BHELWHUW CUrHan

Ecnu ynpaBrneHve HacocoM OCyLLECTBIAETCS BHELLUHUMU
curHanamu (OcmaHos, MuHumansHas unu MakcumarnsHas

xapakmepucmuku), TO 3aaTb YCTAHOBMEHHOE 3HAYEHME HerNb3sl.

Ha akpaHe Grundfos GO nosBuTCcsa npegynpexaeHuve: BHewHee
ynpasneHue!

MpoBepuTb, BLIMOHAETCA N OCTAHOB Hacoca Yepes KneMMmbl
2-3 (pa3oMKHyTas Lenb) UM HAacoC YCTAHOBMEH HA MUH. UK
Makc. Yyepes knemmbl 1-3 (3amkHyTas uenb).

YcTaHOBReHHOe 3Ha4YeHue U CBA3b Yepes WnHY

YCcTaHOBNEHHOE 3Ha4YeHne Takxe He MOXeT ObITb 3a4aHo, ecnu
yrnpaBrieHMe HacOCOM OCYLLECTBMSETCS OT BHELUHEN CUCTEMBI
ynpaBreHus Yyepes WnHy cBA3un. Ha akpaHe Grundfos GO
NosIBUTCS Npeaynpexaexnve: YnpasneHue yepes WuHy!

YTOObI OTKNIOUYNTL CBA3b YEPe3 LUNHY, OTCOeANHUTE KOHTaKT
LUNHBI.

9.3.2 Pexxum paboThbl

3apaviTe OAMH 13 criefyoLmMX peXxnMoB paboThbl:

*  Makc.

* Hopm. (B HeEM OcCyLLeCTBNAETCSA BbIOOP PEXMMOB yNpaBrieHNs)
* MuH.

* OcmakHos.

Pexumbl akcnnyaTtaumm MOXHO 3agaaBaTtb 6€3 usMeHeHus
HaCTPOWKN YCTAHOBIIEHHOMO 3HAYEHMS.

9.3.3 ABapuu n npeaynpexneHus

B yacToTHO-perynupyemMbix Hacocax MHAMKaLmMs
HencnpaBHOCTEN MOXeT ObITb ABYX TUNOB: aBaAPUWHbLIN CUTHan
unu npegynpexaeHue.

«ABapusi» akTUBMpyeT MHAMKaLMIo aBapun Ha akpaHe Grundfos GO,
Npu 3TOM HacoC NeEPEXOAUT B APYroi pexum aKcrnyatauum, kak
npaewuno, octaHoB. OAHaKO NPU HEKOTOPbLIX HEUCMPABHOCTSIX,
KOTOpble NPUBOASAT K aBapum, B COOTBETCTBUM C HACTPONKamu
Hacoc npogosikaeT paboTy faxe NpW aBapuitHOM curHane.

«MpeaynpexaeHne» akTMBMPYET MHANKALNIO NpeaynpexaeHns
Ha akpaHe Grundfos GO, HO Hacoc Npu 3TOM He NepPexoaunT B
APYrovi pexum akcnnyaTauum unv ynpasneHus.

WHAukauyus «lpedynpexdeHue» npumMeHuUMa

YkaszaHune | mosibko 05151 Hacocoe, OCHaUWEHHbIX

mpéxghasHbiMu 3nnekmpodesu2amesisimu.

ABapus

Mpu BO3HMKHOBEHWM B HACOCE HEUCTNPABHOCTY NpUYMHa ee
BbIBOAMTCSA Ha AUCTNEN.

BosmoxHa cneaytowas UHANKaUus:

*  Omcymcmeue uHdukayuu asapuu

+ [lepeepes dsucamens

» [loHuxeHue HanpsxXeHus

*  Acummempusi HanpsxeHusi cemu (11-22 kBT)
» [lepeHanpsixeHue

* Cnuwkom MHoeo nepesanyckosg (nocne cbos)
» bonbwas Haepy3ka

* HenonHas Hazpy3ka (11-22 kBT)

» CuzHan dam4yuka eHe duana3oHa

+ CuzHan ycmaHo8/IeHHO20 3Ha4yeHus1 8He duana3oHa
* BHewHssa owubka

*  [pyeue owubKu.

14

Ecnu Hacoc ycTaHOBIEH Ha py4YHOU nepesanyck, B 3TOM
[ManoroBoM OKHe MeHK BO3MOXeH COpoC aBapuMHOro curHana,
HO TONbKO B TOM ClyYae, eCrnv HeMCNpPaBHOCTb YXXe YCTpaHeHa.

MpepynpexneHune
(Tonbko Hacochbl ¢ TPExdasHbIMU INeKTPoABUraTensiMm)

B cnyyae nosiBneHusi npedynpexaarowero curHana, B JaHHOM
OKHe BGyaeT ykaszaHa npuymHa.

Bo3moxHa cnepytouias nHamkaums:
*  Omcymcmeue uHOuUKayuu rnpedynpexoeHus
* CueHan 0am4yuka eHe Quarnas3oHa

*  3ameHumb cmasKy nodwunHukos dgueameris (Tonbko 11-22 kBT),
cMm. pasgen 19.2

*  3ameHumb nodwunHuku 0guzamernsi, cM. pasgen 19.3

*  3ameHumsb eapucmop (Tonbko 11-22 kBT), cm. pasgen 19.4.
MHaunkaumsa npegynpexaeHns aBToMaTUYeckn NCHe3HeT, Kak
TONbKO HeMcnpaBHOCTb ByaeT ycTpaHeHa.

9.3.4 XXypHan peructpauum HeucrnpaBHOCTEN

[na HencnpaBHOCTeN 060MX TUMNOB, aBapun U NPeaynpexaeHns,
B Grundfos GO nmeetcs yHKUUSA XXypHana pernctpauum
HeuncrnpaBHOCTEN.

XypHan aBapumn

Mpy BO3HMKHOBEHWMN «aBapui» NATb NOCNEAHUX HANKALNIA
aBapuu NoSBATCS B XypHane aBapuin. «XKypHan asapun 1»
nokasbiBaeT camyto NoCrneaH HeNCNPaBHOCTb, «XKypHan
aBapuvin 2» nokasbiBaeT NpeAnocnefHo HENCNPaBHOCTb, U Tak
nanee.

Hanpumep, moxeT ObITb 0OTOGpaxeHa cneaytoLas MHhopMaLms:
*  uHAMKauusi aBapun MoHmxKXeHne HanpsKeHust

* KoA HeucnpaBHocTy (73)

¢ BpemMsA B MUHYTax, B TedeHne KOTOpPOoro Hacoc Haxogurncsa nog
HanpsXxeHnem nocrie BO3HUMKHOBEHNA HENCTMPABHOCTMH, 8 MUH.

XypHan npepynpexaeHui

(Tonbko Hacockl ¢ TpéxdasHbIMU INeKTpoABUraTensAMm)
Mpy BO3HMKHOBEHWMN «NpeaynpexaeHnii» NsTe NocneaHux
WHAVKaLW npeaynpexaeHvini NosiBATCS B XypHane
npeaynpexaeHuni. «XXypHan npegynpexaeHuii 1» nokasbiBaet
caMyto NOCNeHIO HENCNPaBHOCTb, «XKypHan
npeaynpexaeHnii 2» nokasbiBaeT NPeAnocnefHo0n
HencrnpaBHOCTb, U TakK Aanee.

Hanpumep, MoxeT 6biTb 0TOGpaxeHa creaytoLias uHopmaums:

*  nHAukaums npepynpexaeHnss CMeHums cma3sky
nodwurnHuKoe 0sueamerns

* KOA HeucnpaBHOCTU (240)

* BpemMA B MUHYTaX, B Te4EeHNEe KOTOPOro HacoC Haxoaunca noa
HanpsXXeHnem nocrie BO3HMKHOBEHUA HENCMNPABHOCTH, 30 MUH.



9.4 MeHio COCTOAHUE

B 3TOM MeHIo Ha 3kpaH gucnnesi BbIBOAMTCS UCKMOYUTENBHO
MHopmauus o coctossHun. Kakne-nnbo HacTpokm unm
M3MEHEHUS 30eCb HEBO3MOXHbI.

9.4.1 Tekywee ycTaHOBINIEHHOE 3Ha4YeHue

Honyck: +2 %

B aTOoM gnanoroBom okHe MHAULMPYeTCS Tekyllee
YCTAHOBJIEHHOE 3HA4YeHNE U 3aJaBaeMOe BHELLUHUM CUTHANom
3HayeHne B % AnanasoHa oT MMHMMAaNbHOro 3Ha4YeHUs 4o
3a[]aHHOr0 YCTaHOBIEHHOIO 3HAYeHNsi, CMOTpUY paszaen

13. BHewHul cueHasn ycmaHo8/1eHHO20 3Ha4yeHUsl.

9.4.2 Pexxum paboThbl

[laHHOEe fnanoroBoe OKHO MEHI0 Ha AUCHIee CNYXUT Ans
MHOMKaUMKN TekyLlero pexuma akcnnyataumm (Ocmaros, MuH.,
Hopm. (HopmarnbHbI pexxum paboTsl) unu Makc.).

[ononHnTenbHO ykasaHo, rae aToT pexum BelibpaH (Grundfos GO,
Hacoc, lLluHa nnn BHewHuUl).
9.4.3 3HauyeHue paTumka

B aTOM OKHe nHAMLMpYyeTCs AeNCTBUTENbHOE 3Ha4YeHne
NOAKMIOYEHHOro AaTyuka.

Ecnu k Hacocy He NOAKMNIOYEHbI HAKaKue AaT4mKu, B OKHe
NosIBNSIETCA UHAMKALNS «-».

9.4.4 YacToTa BpalleHuA

Honyck: +5 %

B atom gnanoroBom okHe oTobpaxaeTcsi hakTnyeckoe 3Ha4yeHne
YacTOTbl BpaLleHus Hacoca.

9.4.5 MNoTpebnsiemass MOLWHOCTL U 3rieKTponoTpe6neHne
Honyck: + 10 %

B OaHHbIX AnanoroBblX OKHaX 0To6pa>|<aeTc;| akTuyeckoe
3Ha4yeHne I'IOTpeGJ'IFleMOVI HacoCOM MOLLHOCTHU OT 3J1EKTPOCETU.

MoTpebnsemasi HACOCOM MOLLHOCTb UHAMLMpYyeTcs B BT (W) nnun
KBT (kW).

3HauyeHune noTpebneHns aNeKTPOIHEPTUn - 3TO HAKOMNEHHOE
3HayeHwue, onpegensemMoe ¢ MOMeHTa paboTbl Hacoca, OHO He
MOXeT YyCTaHaBMMBaTbCH B HOIb.

9.4.6 Yacbl paboThl
Donyck: +2 %
3HauyeHus KonuyecTea YacoB IKCnyaTauum SBnsTCA

HaKoMMeHHbIMW 3HA4YE€HNAMU U HE MOTYT yCTaHaBIMBaTbCA B
HOIb.

9.4.7 CocTosiHMe CMa3Ku NOALMNHUKOB ABUraTens
(Tonbko 11-22 kBT)

B naHHOM okHe 0T06pa>KaeT09|, KaK 4aCTo 3aMeHAnacb cMma3ka
noALWNNHUKOB ABUraTensd U Kkorga cnegyet 3aMeHUTb
NoALWNNHUKNA.

Mocne 3amMmeHbl CMasku NOALUMHUMKOB NOATBEPAUTE ITY
onepaumio B MEHIO HACTPOWKW. Cm. pasgen

9.5.11 [lodmeepxx0eHuUe 3ameHbl cMa3Ku/3ameHbl MOOWUNHUKO8
dsueamensi (MonbKo 019 Hacoco8 ¢ MpéxghasHbiMuU

3neKmpodeueamenﬂMU). Mocne noatTeepxXxaneHna 3amMeHbl CMasku

undpa B ANCNIENHOM OKHE YBENNYUTCH Ha eANHNLLY.
9.4.8 Bpemsa Ao 3aMeHbl CMa3Ky NOALWMNHUKOB ABUraTens
(Tonbko 11-22 kBT)

B naHHOM OkHe oTo6paaeTcs, koraa crieayeT CHOBa 3aMeHUTb
NoALMNHUKM ABUraTens. KoHTponnep cneauT 3a Xo4oMm paboTsl
Hacoca ¥ BbIYMCIISIET NEpUOA MeXAy NpoueaypamMu 3ameHsl
cMasku noALWwunnHuKoB. Ecnu xoa paboTbl MeHSIeTCs, MOXeT
TakXXe M3MEHUTbCS PacYETHOe BPeEMS 10 3aMeHbl CMasKku.

3paecb MoryT 6bITb CriefytoLine BapuaHThbl:
* yepes 2eo0da

* yepeseo0

* uepes 6 mecsues

* yepes 3 mecsuya

* yepes mecsy

*  yepes Hedeso

» Cedlvyac!

9.4.9 Bpems A0 3aMeHbl NOAWUNHUKOB ABUraTens (TofbKo
Hacocbl ¢ TPExcpasHbIMU ANeKTpoABUraTensiMm)

Mocre 3aMeHbl CMa3ku NOALMIMHUKOB B PeKOMeHA0BaHHOe
BpeMsi, ykazaHHOe B KOHTpoInepe, Ananorosoe okHo byaet
3aMeHEHO ApPYrMM OKHOM.

OkHoO nokasbiBaeT, Koraa cnenyet 3aMeHUTb NoALNMHUKAU
Aasurartens. KOHTpOﬂﬂep crneauT 3a xoaom paGOTbI Hacoca u
BblHUCNAET nepuog Mmexay sameHamu nogwmnnHUKOB.

3aecb MoryT ObIThb CriefyloLlve BapuaHThl:
* yepes 2 200a

* yepeseold

* yepes 6 mecsayes

* yepes 3 mecsuya

*  yepes mecsy

*  yepes Hedeso

» Celvyac!

9.5 Mento HACTPOWKU

9.5.1 Pexxum ynpasneHus

BbiGepute 0AMH U3 creayoLmnX PEXUMOB yNpaBneHus
(cm. puc. 15):

*  Peeynupyemsll
* Hepeaynupyemsili.

[ns ycTaHoBkM Tpebyemoi paboyeit xapakTepUCTUKN CMOTPU
pasgen 9.3.1 YcmaHoeneHHoe 3Ha4YeHue.

Ecniu Hacoc NoOkK/IYeH K WuHe cesi3u,

8bl6pamb pexxum ynpaesieHusi ¢ NOMOWbHo
YkazaHue

Grundfos GO Heso3MoxHO. CMompume pa3den

14. CueHan wWuHbI ces3u.

9.5.2 PerynaTtop (pa3roH n octaHoB)

B yacToTHO-perynunpyembix Hacocax MMelTCH 3aBoAcKue
HaCTPOWMKMN MO YMOMNYaHUIo Ansa KoaddurumeHTa ycuneHus (Kp) "
BpemMeHun nsogpoma (T ). OgHako ecnu 3aBofckas HacTponka He
SBNAETCA ONTUManbHOW, KO3APMOULMEHT YCUINEHUSA N BPEMS
1n304poMa MOXHO U3MEHUTb B JAHHOM MEHIO.

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

* Bpewms nsogpoma (T,) MOxHO 3aaaThb B AnanasoHe ot 0,71 fo

3600 cek. Ecnu BeibupaeTcs 3600 cek., KOHTponnep pabortaeT
Kak 0BbIYHbIN MPOMNOPLMOHArbHbIA perynaTop.

* Kpome Toro, umeeTtcst BO3MOXHOCTb HacTpanBaTb KOHTponnep
Ans paboTbl B pexume ¢ o6paTHOM 3aBUCMMOCTbIO. JTO
3HAYMWT, YTO MPU NOBbILLIEHNN YCTAHOBMEHHOIO 3HaYeHUA
YacToTa BpalleHus Hacoca cHuxaeTcs. [Npu Takom
ynpaBneHun crnefyeT yCTaHOBUTb KOS MDULIMEHT yCUNeHUs
(Kp) B AnanasoHe ot -0,7 no -20.
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[JaHHas Tabnuua nokassiBaeT pekoMeHayeMble YCTaHOBKM
KOHTpoOnnepa:

K
Cuctemal/ Ld

T
npuMeHeHune Cuctemsl CucTtemsbl i
oTonneHuna’ |oxnaxapeHusa?

0,5 0,5

N

\Z

NS 01 0s
\“ »p

___£i§:;§9___ 0,5 0,5

. | 0,5 -0,5 10 + 5L,
At 0.5 10 + 5L,
— 4
Lo
t 0,5 -0,5 30 +5L,
i 0,5 0,5
Ap \,,,J
R:ﬂ"l L <&m
~ Ap % 0.5 L, >0f;5M: 3
L, >10m:5

" CucTeMbl OTONNEHUS - YCTAHOBKM, B KOTOPbIX YBENUYEHNE
NpOV3BOANTENBHOCTU HAaCOCa NPUBOAUT K POCTY TeMnepaTypbl
Ha MecTe YCTaHOBKM JaTyuka.

2 CucTeMbl OXNaxaeHus - yCTaHOBKM, B KOTOPbIX YBENMYEHMNE
NpOU3BOANTENBHOCTU HAacoca NPUBOAUT K YMEHbLUEHUIO
TemnepaTypbl Ha MeCcTe YyCTaHOBKM AaTymka.

L

L, = PaccTosiHne mMexay Tennoo6MeHHUKOM 1 AaT4MKOM B [M].

, = PaccTosHne mexay Hacocom v faT4ymkom B [M].

YcrtaHoBka MU koHTponnepa:

[ns 6onblnHCTBa obnacTen NpUMeHeHUst 3aBOACKNE HAaCTPONKK
NoCTOsIHHbIX KoHTponnepa K v T, o6ecneunsaioT onTumansHyto
paboTy Hacoca. OgHaKo B HEKOTOPbLIX Cry4asix MOXeT
noHagobuTbCsA AONONHUTENbHAS PerynupoBKka KOHTposepa.

Heobxoavmo coenatb cnepytoulee:

1. ToBbilWwaTh KOIPPULMEHT yeunenus (K ), 4Tobeb!
3MneKTpoABMraTenb cTan HecTabunbHbIM.
HecTtabunbHOCTb OnpeaensieTcs BU3yarnbHo, korga
n3MepeHHoe 3Ha4YeHue HaumHaeT konebaTtbes. Bonblue Toro,
HecTabuNbHOCTb MOXHO ONpeaenuTb Ha Cryx, Koraa YactoTa
BpalLEeHNs Bana ABUratenst HauMHaeT konebaTbCsl BbllUe-HUXe.
HekoTopble cUCTEMBbI, Tak1e Kak TEPMOPErynsTopbl, SBMSIOTCS
MeZANeHHO pearvpyoLwmumu, To ecTb nepes Tem, pabota
ABUraTensi CTaHeT HeCTaBUMbHOM, MPOXOAUT HECKOIBbKO MUHYT.

2. YcTaHOBUTb KO MDULMNEHT yCUNeHUs (Kp) Ha BENUYUHY,
KOTOpasi B 2 pa3a MeHblUEe BeNNYMHbI, Bbl3BaBLLEN
HecTabunbHOCTb ABUraTens. Tak npaBuIbHO
ycTaHaBnunBaeTCcst KO3APPULIMEHT YCUNEHUS.

3. MonuxaTb Bpems nzoapoma (T,), noka pabota
anekTpoABuraTens He cTaHeT HeCTabunbHOW.

4. YctaHOBUTL Bpems usogpoma (T,) Ha BESIMYMHY, KoTopas B 2
pa3sa bornblue BeNUYmnHbI, Bbi3BaBLUEN HECTabUMbHOCTb
asuratensi. Tak npaBunbHO yCTaHaBNMBaETCA BPEMS M304pOMA.

Oo6wun metoa:

* Ecnv koHTponnep CAVLLKOM MEANEHHO pearnpyer, yBennunts K.

» Ecnu ynpaBnsowuin curHan KoHTponnepa konebneTcsa unm
sIBNsieTCs HeCTabunbHbIM, AeMNUpPoBaTb CUCTEMY
noHvkeHnem Kp unu ysenuyeHmem T,

9.5.3 BHellHee ycTaHOBNEHHOE 3Ha4YeHUe

Bxop curHana BHelwHero YCTAQHOBJIEHHOIO 3Ha4YeHUsA MOXeT ObITb
HaCTpOEH Ha passinyHble TUMNbl CUTHaNoB.

Bbibepute oguH 13 cnegyoumx TUNoB:

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

¢ He akmus.

Ecnu BbibpaHo He akmueupogaHo, ncnonb3yeTcs
yCTaHOBMNEHHOE 3HavyeHne, 3agaHHoe Ha akpaHe Grundfos GO
UNW Ha NaHenu ynpasneHus.

Ecnu BbiOpaH 0AMH 13 TUNOB CUrHamNoB, Ha dakTuyeckoe
yCTaHOBIIEHHOE 3HaYeHne BusAeT CUrHarn, NoAcoeANHEHHbIN K
BXO/AY BHELLHero yCTaHOBMEHHOro 3Ha4YeHus, CM. pasgen

13. BHewHul cueHan ycmaHo8/1eHHO20 3Ha4YeHUSs.

9.5.4 HacTpoiika pene

Hacocbl MowHocTbI0 A0 7,5 KBT 0CHaLleHbl OAHUM CUTHaNbHbIM
pene. 3aBoackas HacTpovika pene: HeucrnpagHocme.

Hacocbl MowHOCTbI0 11-22 KBT OCHaLLeHbl ABYMS CUTHANbHbIMU
pene. B cooTBeTCTBUM C 3aBOACKMMU HACTPOMKaMuM CUrHanbHoe
pene 1 yctaHoBrneHo Ha Agapuro, a CUrHanbHoe pene 2 - Ha
lpedynpexdeHue.

B ogHOM 13 OKOH MeHt0 HacTpoek BbIGepuTe, B Kakow cuTyauum
CUrHamnbHOE perne AOMKHO ObiTb aKTUBUMPOBAHO.

*« [omos
e HeucnpasHocmb
*  Okcnnyamauyusi

* Hacoc pabomaem (Tonbko AN HACOCOB C TPEXA3HbIMU
anekTpogBuratensamu go 7,5 kBT)

* [lpedynpexdeHue (TONbKO AN HACOCOB C TPEX(A3HbIMU
anekTpoasuratensmu go 7,5 kBT).

CurHanbHoe pene 1 CurHanbHoe pene 2

(11-22 kBT) (11-22 kBT)
+ [omos » [omos
* Asapus * Asapus
* Paboma * Paboma
* Hacoc pabomaem * Hacoc pabomaem
» [lpedynpexdeHue * [lpedynpexdeHue
»  Cmaska noOwunHuUKos8 « Cmaska nodwunHuKo8

«Owubka» u «Aeapusi» oxeambiearom

HeucrnpasHocmu, Komopakle NPU8oosIM K

nosigneHuro AegapuliHoll cu2Hanu3sayuu.

«lMpedynpexdeHue» oxeambigeaem
YkasaHue

HeucrnpasHocmu, Komopkle NPUeoosIM K

nosieneHuro MpedynpexoeHus.

«3aMeHuUmMb cMa3Ky» oxeambleaem moJsibKO
omdesibHoe KOHKpemHoe cobbimue.

9.5.5 KHonku npoaykTa

Knasuwwm ynpasneHus ® n @ mMoryT 6biTb YCTAHOBMEHbI HA
Hacoce B NONOXeHWe Npu NOMOLLM NynbTa AUCTAHLUOHHOIO
ynpasnexus n nporpammsl Grundfos GO:

* AKkmus.
e He akmus.

Ecnu BbibpaHo He akTuBrpoBaHo (knaBmaTtypa 3abnokvpoBaHa),
KHOMKM Ha Hacoce He paboTatoT. YcTaHoBUTE He akTuB. ons
KnaBuaTypbl, €Cnn Hacoc ByaeT ynpaBnaTbCs Yepes cuctemy
BHELLUHEro yrnpasneHusl.



9.5.6 Homep Hacoca

Hacocy moxeT 6biTb NprcBoeH Homep oT 1 fo 64. B cnyyae
opraHun3aunm KOMMYHMKaLUW Yepes LNHY CBS3UN KaxAoMy Hacocy
AOMXeH BblTb NPUCBOEH HOMED.

9.5.7 UndpoBon Bxop

YcTaHoBKy napaMeTpoB LM poBOro Bxoga Hacoca (knemma 1,
puc. 4 n 9) MOXXHO BbINOMNHATb A5 Pa3NUYHbIX (PYHKLNIA.

Bbibepute ogHy 13 cnenyrowmx yHKLWIA:

*  MuH. (MWUH. XapakTepucTunka)

*  Makc. (MaKkc. xapakTepucTuka).

BbibpaHHasa pyHKUMSA akTUBUPYETCS 3aMblKaHUEM COeNHEHNS
mexay knemmamu 1 n 9. CmoTtpute puc. 4 n 9.

CwmoTpuTe Takxe pasgen 12.2 Ljugpposoli 8x00.

MwuH.:

Ecnv BxoZ akTUBMPOBaH, HACOC NEPEKoYaeTCs B PEXUM
aKcnyatauum ¢ MUHUManbHoOW (MUH.) XapakTepucTUKON.

Makc.:

Ecnun BXxoa akTUBMPOBAH, HAaCOC NepeKoYaeTCs B PeXUM
aKcnnyaTaumny ¢ MakCMMarnbHOM (MaKc.) XapakTepUCTUKOWN.
9.5.8 Tun gaTumuka

MapameTpbl AaT4MKa AOMKHbI YCTaHaBMMBATLCS TONBKO Npu
perynupyemMom pexume aKcnnyaTauuu.

34eck B OKHE MeHI0 Ha aucnee Heo6xoaumo BbINMOSNHUTL
crneayroume yCTaHOBKM:

*  BbIxogHow curHan gatyuka
0-10B
0-20 MA
4-20 mA

*  EAvHUUBI n3MepeHns Ansa gaTtyvka:
bar, mbar, m, kPa, psi, ft, m*h, m3s, I/s, gpm, °C, °F, %
(6ap, m6ap, m, kla, dyHTOB/AONM, DyTOB, M3/4, M*/c, nic,
ran/muH, °C, °F nnu %)

* [OnanasoH namepeHus garyuka.

9.5.9 Pabouuni guanasoH
YcTaHoBka pabo4yero guanasoHa:

*  MwuH. xapakTepu1cTMKa MOXeT YCTaHaBMMBaTbLCA B Anana3oHe
MeXAy MaKc. XxapakTepucTukon n 12 % oT MakcumansHon
npovsBoanTenbHOCTU. Ha 3aBoae-n3rotoBmTene Hacoc
oTperynupoBaH Ha 24 % oT MakcumarnbHOn
NpOV3BOANUTENBHOCTMU.

* Makc. xapakTepncTuka MOXeT yCTaHaBNMBaTbLCA B AnanasoHe
MeXAy MakcumansHon nponssoanTensHocTbio (100 %) n MuH.
XapakTepUCTUKOMN.

Pabouwnit Anana3oH HaxoAMTCa MeXAy MVH. U Makc.
XapaKTepUCTUKOMN.

Hy

100 %
Makc. xapakTepucTika

MwuH. xapakTepucTtuka
12 %

TMOO 7747 1896

Puc. 23 YcTaHoBKa MWH. 1 MaKc. xapakTepucTuk B % oT
MaKCcUMarnbHON NPON3BOANTENBHOCTH

9.5.10 KoHTponb NoAWMNHMKOB 3rieKTpoAaBuraTess (TonbKo
Hacochbl ¢ TPEXcpasHbIMU ANEKTPOABUraTENsiMM)

DYHKLUS KOHTPONA NOALIMNHUKOB 3NEKTPoABUraTens MoXeT
ObITb:

e AKkmus.
* He akTus.

Ecnn dyHkuna AkmusupogaHa, CHETHMK B KOHTpOMnepe cyntaet
npober NoAWNNHUKOB B MUNSX.

CmoTpuTe pasgen 9.4.7 CocmosiHue cmasku noduwunHuKo8
dsueamens (monbko 11-22 kBm).

Cyémyuk npodosnkaem c4ém, axe ecau
pyHKyusi omknrodeHa. OOHaKo 8 amom ciy4ae,
Ko20a Hacmynum nopa MeHsimb CMa3Ky,
coomeemcmeyoujee npedynpexoeHue He

YkasaHue | nosseumcs.

Ecnu ¢pyHKyusi cHoea AKmusuposgaHa,
cyMMmapHbIl npobez 6ydem cHoea
ucnonb308ambcs O1s1 pac4éma epeMeHU
3aMeHbl CMa3Ku.

9.5.11 NMopTBepxAeHUe 3aMeHbl CMa3Ku/3aMeHbl
NoALWMUMNHUKOB ABUraTens (ToNbKo Hacockl C
Tpéxdpa3HbIMMU INeKTpoABUraTensaiMmm)

B paHHoW pyHKLUN MOryT GbITb CrieytoLme yCTaHOBKM:
* 3ameHeHa cma3ska (Tonbko 11-22 kBT)

*  3ameHeHbl

* bBe3 usmeHeHull.

Ecnn d)yHKLI,VIﬂ KOHTPOMS NOALWMMHUKOB AKTUBMPOBaHA,
KOHTpOnnep aacrt npenynpex(,qarou.twl?l curHan, korga
Heob6xo4uMMO 3aMeHUTb CMasKy nogwmnnHUKOB Asuratend nnu
Korga noAwunnHukn crieayeTt 3aMeHUTb.

Mocne 3aMeHbl CMa3Kky NOALLMMHMKOB UM 3aMeHbl CaMnx
NOALMMHUKOB NOATBEPANTE 3Ty Onepauuio B ANarioroBOM OkHe
HaxxaTnem «OK».

Hekomopoe epemsi nocsie modmeepxdeHus

Yka3saHue | 3aMeHbl cMa3Ku Heslb3sl 6bl6pamb «3ameHeHa

CMa3Ka».

9.5.12 Noporpes B pexxume oxunaaHus (TonbKo Hacockl €
TpéxdrasHbIMMU IneKTpoaBUraTensiMm)

MmetoTcsa cnefyrouwme BOSMOXHOCTU 4114 YCTaHOBKU beHKLlVIVI
noaorpeBa B pexnme oXXnagaHua:

*  AKTMB.
e He akmus.

Ecnu dyHkuma AkTuBrMpoBaHa, k 06MoTKaM ABuUratens nogaércs
HU3Koe HanpshkeHue. NogaBaemoe HanpsiXkeHne rapaHTupyeT
BbIpaboTKy JOCTAaTOYHOrO KONMYyecTBa Tenna Ans Toro, YTobbl B
nBuraterne He obpasoBbiBasnics KOHAeHcarT.
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10. YcTaHOBKa napamMeTpoB C NOMOLbIO
PC Tool E-products

YcmaHoeky napamempoe npu nomouju PC-Tool

BHumaHue| Qos1KHbI 8bIMOTHAMb MOJILKO

Kea.nud)uuupoeaHHble crneyuanucmebl.

[Ins ycTaHOBKM cneunanbHbIX NapaMeTpoB, OTNYHbIX OT
HacTpoek, BbinonHsaeMbIx Yepes Grundfos GO Remote,
TpebyeTcs npumMeHeHne nporpaMMHoro obecneyenus Grundfos
PC Tool E-products.

B aTom cnyyae Heo6xoavMa nomMoLlb creumanmucTa KoMnaHmm
Grundfos. 3a 6onee nogpo6Hoi nHdopmaLmel obpallanTecs B
MeCTHOe NnpeAcTaBUTENLCTBO koMnaHun Grundfos.

11. NMpuopuTeT HacTpoek

[MpropuTeT HacTpoek 3aBUCUT OT ABYX (PaKTOPOB:
1. BeiBpaHHOro NCTOYHUKA yNpaBneHns

2. BbiGpaHHbIX HacTpoek.

1. UcTouHuk ynpasneHus

MaHenb ynpasneHusa

BHelHVe curHansl
(BHELLHWI CUTHas YCTaHOBIIEHHOrO 3HaYeHus,
undpoBble BXoabl U T.M.).

CoobLeHune ¢ Apyron CUCTEMOW ynpaBneHns
Yepes LUNHY CBA3MN

2. HacTpoiiku
*  Pexum akcnnyaTtaumm OcmaHos

*  Pexwum akcnnyaTaumm Makc. (C MakcumanbHOM
XapakTepucTUKom)

*  Pexwnm akcnnyataumm MuH. (C MUHUManbHON
XapakTepucTUKoM)

* HacTtpolika ycTaHOBMEHHOro 3Ha4YeHUS.

YacToTHO-perynmpyemMblii HACOC MOXET YNpaBnsATbLCA cpasy oT

HECKOIbKMX MCTOYHUKOB, M KaXAbIA U3 3TUX MCTOYHUKOB MOXET
MUMeTb pasfiMyHble HacTPolKkKM. Mo3aToOMy He06X0AMMO NOHUMaTb
NPUOPUTET UCTOYHMKOB YNPaBMeHUsi U HAaCTPOEK.

Ecnu akmueupoeaHo 6osibwe 08yXx HacmMpoekK
o0HOoepeMeHHO, Hacoc 6ydem pabomams e
kasanune coomeemcmeuu ¢ pyHkyuel, umerouwell
ebicwuli npuopumem.

MpuopuTeT HaCTpoek 6€3 KOMMYHMKaLUKN Yepes LNHY CBA3U

MaHenb
Mpuopurtet ynpaBneHus E::}:::LT
Grundfos GO Remote
1 OcTaHoB
2 Makc.
3 OcTtaHoB
4 Makc.
5 MwuH. MwuH.
HacTponka HacTtpowka
6 yCTaHOBMNEHHOTO yCTaHOBIIEHHOTO
3HayeHus 3HaYeHns

Mpumep: Ecnn E-Hacoc HacTpoeH Ha Makc. pexum paboTbl
(c MakcumanbHOW 4acTOTOW) C MOMOLLIbIO BHELLHEro curHana,
Hanpumep, LMdpPOBOro BXxoAa, TO C MOMOLLbIO KnaBnaTypbl
ynpasnexus unu Grundfos GO Remote ans Hacoca moxeT
BBOAWTBCA TOMLKO pexum akcnnyartauum OcmaHos.
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anIOpMTeT HacTpoeKk C KommyHuKauueﬁ Yyepes LUUHY CBA3U

MaHenb
Mpuopurer ynpaBneHus BHelwHue CBa3b
Grundfos GO curHansi yepes WUHY
Remote
1 OcTaHoB
2 Makc.
3 OcTaHoB OcTtaHoB
4 Makc.
5 MuH.
HacTponka
6 yCTaHOBMNEHHOro
3HayeHust

Mpumep: Ecnv E-Hacoc akcnnyaTtupyeTcsi B COOTBETCTBUM C
YCTaHOBIIEHHbIM 3HaYeHMEM, 3ajaHHbIM Yepes LWWHY CBSA3M, TO C
nomMoLLblo knaesmnaTtypsel ynpasnexus nnm Grundfos GO Remote
ans E-Hacoca MoXeT BBOAUTLCS TONbKO PEXUM IKCNyaTaumm
OcmaHoe unn Makc., a ¢ NTOMOLLbIO BHELLIHETO CUrHana - TonbKo
pexum OcmaHos.

12. BHeWwHMe cuUrHanbl NPUHYAUTENBHOIO
ynpaBrieHus

Hacoc nmeeT BXxoAbl BHELLHUX CUTHANOB 415 crefyoLmnx
YHKUMI NPUHYANTENBHOTO YNpaBneHus:

¢ BknioyeHune/BbIkNOYeHNE Hacoca
*  Uudposas dyHKuuns.
12.1 Bxog BKI1/BbIKN

Cxema paboTbl Bxoaa ansa BHewHero BKI/BbIKI:
Bxop BKI/BbIKN:

Bkn./Bbikn. (knemmbl 2 1 3)

HopManbHbIi pexum
3IKcnnyarauum

Q

— "

/ OcTaHoB
Q

12.2 Uncposon Bxoa

C nomouwbto Grundfos GO Remote ans uncdpoBoro Bxoga MOXHO
BbIOpaTb OOHY M3 CrieayoLnX QPYHKLNIN:

*  HopmarnbHbIl pexum sKcryamayuu
e MuH. xapakmepucmuka

*  Makc. xapakmepucmuka

* BHewHsisi HeucnpagHocmb

* Pene pacxoda

*  Cyxol x00.



Cxema paboTbl Bxoaa ansa BHewHero BKI1/BbIKI:
Bxopa ans undpoBon pyHKUUK:

LUndposas dyHkumnsa (knemmbl 1 n 9)

|_7 H
HopmanbHbIN pexum
/ akcnnyaTauum
Q
H
MwuH.
XapaKTepucTuka
h Q
H
Makc.
XapaKTepucTuka
Q
H
BHewHsasn
e HencnpaBHOCTb
L . Q
H
; C Pene pacxopa
Q
H
% Cyxoi xopn
L . Q

13. BHeWwWHN curHan yctaHoOBJIEHHOTO
3Ha4YeHuA
YcTaHOBMEHHOE 3HaYeHNe MOXeT OblTb 3a4aH0O ANCTAHLMOHHO

noAKkIoYeHeM nepegaTymka aHanoroBbliX CUrHarnoB K BXOAY
cUrHamna ycTaHOBITEHHOro 3HayeHus (knemma 4).

YcTaHoBNeHHoe dakTuyeckoe
3HaueHne yCTaHOoBEHHOE S
3HauyeHne o
BHeluHee 2
yCTaHOBMEHHOE 9
3Ha4YeHne Z

Puc. 24 ®akTnyeckoe ycTaHOBMNEHHOE 3HAYEHMNE - 3TO
npoussefeHve (YMHOXEHHOE 3Ha4YeHNe) yCTaHOBIIEHHOro
3HaYeHUS N BHELLIHEro YyCTaHOBIEHHOIO 3Ha4YeHUst

BbibepuTe curHan pakTu4eckoro yCTaHOBIEHHOIO 3Ha4YEeHUS,
0-10 B, 0-20 MA, 4-20 MA, ¢ nomoLubto Grundfos GO Remote,
cmoTpuTe pasgen 9.5.3 BHewHee ycmaHO8/1eHHOe 3HaqYeHue.

Ecnu ¢ nomowsto Grundfos GO Remote BbiGpaH
Heperynupyemelit pexum ynpasneHns, Hacoc MOXeT
ynpaBnsTbCs N06bIM KOHTPOIIEPOM.

B perynupyemom pexume ynpaBreHusi yCTaHOBINEHHOE 3HaYeHne
OOMKHO ObITh 3a4aH0 B Auana3oHe Mexay HVXXKHUM 3Ha4YeHnem
auanasoHa u3MepeHuin gaTtumka u yCTaHOBMNEHHbIM 3HAYEHNEM,
3aaHHbIM Ha Hacoce unu ¢ nomoulbio Grundfos GO Remote.
®dakKkTuyeckoe yCTaHOBIIEHHOE 3Ha4YeHue

A

_______ HaTtunky e,

YCTaHOBNEHHOE 3Ha4YeHue,
3af@aHHOE C NOMOLLbIO
naHenu ynpaeneHus nunm

PakTuyeckoe Grundfos GO Remote

yCTaHOBNEH-
HOe 3Ha4YeHune

Hatymky,,.

}—=— BHelwwHUI curHan
10 B ycraHoBneHHoOro

20 MA 3HaueHusA
20 vA

OO

TMO02 8988 1304

Puc. 25 3aBucmmocTb mexay akTU4eCKNM YyCTaHOBMEHHbIM
3HaYeHNEM Y BHELLHWM CUTHANIOM YCTaHOBEHHOIo
3Ha4yeHus B PerynmpyeMoM pexume

Mpumep: Tak kak Benu4mMHa gaT4mk MyH. pasHa 0 6ap,
yCTaHOBMNEeHHoe 3HaveHne 3 6ap, a BHelIHee yCTaHOBIEHHOoe
3HayeHue 80 %, pakTnyeckoe ycTaHOBNEHHOE 3HaYeHne byaeT
cneayoLwmnm:

dakTnyeckoe
yCTaHOBMNEHHoe
3HavyeHne = (yCTaHOBIIEHHOE 3HaYeHue - JaTymk, ) X
0,
/OBHGLI.IHEE YyCT.3Ha4yeHue + 'anLIMKMVIH
=(3-0)x80%+0
=2,4 6ap

B HeperynupyeMom pexvmMe ynpaBfieHust yCTaHOBIIEHHOE
3Ha4YeHne MOXHO 3aaBaTb U3BHE B AnanasoHe Mexay
XapaKkTePUCTUKOM MUH. U YCTAHOBIIEHHbIM 3Ha4YeHVeM, 3a4aHHbIM
Ha Hacoce unu ¢ nomoubto Grundfos GO Remote.

®dakKkTnyeckoe ycTaHOBNIeHHOe 3Ha4YeHune

A

_______ MaKC-xapaKTepmc.

YcTaHOBNEHHOe 3HaveHue,
3aJaHHOe C NoOMOLbO
naHenn ynpasrieHUa nnum

PakTu4eckoe - Grundfos GO Remote

yCTaHOBIEH-
HOe 3Ha4dyeHune
M”H-xapaKTepmc.

| {—==— BHelwHUN curHan
10 B ycTaHoBneHHoro

20 MA  3HayeHus
20 vA

TMO02 8988 1304

HhOO

Puc. 26 3aBucrmocTb Mexay hakTU4eCcKnUM yCTaHOBMEHHbIM
3Ha4YeHWEeM 1 BHELUHMM CUrHanoM yCTaHOBMEHHOro
3HaYeHWs B pa3OMKHYTOW Lienu perynupyemoro
pexuma

14. CurHan WuHbI CBA3N

Hacoc o6opynoBaH nocnegoBaTtenbHbIM MHTepdericom RS-485,
NO3BONSAOLLMM C MOMOLLBIO NPOTOKONAa NepeAayn AaHHbIX
Grundfos wuHbl 1 GENIbus ycTaHaBnuBaTh peXxumbl CBA3M U
NOAKMNIOYATBLCS K CUCTEME ANCMeTHepU3aLumn NHXEHEPHOro
o6opynoBaHns 3aaHNi UNK K ApYro BHeLLHeN cucteme
ynpasneHus.

C nomoLLblo curHana LWKHbI CBSI3W MOXHO OCYLLECTBUTH
OVCTaHUMOHHOE PerynupoBaHue Takmnx aKCnnyaTauuoHHbIX
napameTpoB Hacoca, Kak yCTaHOBMEHHOE 3HaYeHne, Pexum
pa6oTbl 1 T.n. OQHOBPEMEHHO Yepes LLUKHY CBSI3W OT Hacoca
MOXeT NepeaaBaThCsl UHPOPMALUS O COCTOSIHUM BaXXHENLINX
napameTpoB, HanpumMep, AeNCTBUTENIbHOE 3Ha4YeHne
perynupyemMbix napameTpoB, NoTpebrsiemMast MOLWHOCTb, CUrHasbl
HeucnpaBHOCTU U T.M.

[anbHenwyo nHOpPMaL Mo MOXHO NOMYyYnUTb, HENOCPEACTBEHHO
cBa3aBLUMCh C KomnaHuel Grundfos.

15. lpyrue ctaHaapThbl LUIMHbI CBA3U
Grundfos npegnaraet pa3nuyHble peLleHns LWnHbI CBA3N C
opraHmaaumeﬁ KOMMYHUKaLUWNKN NO ApYyrMMm cTaHgapTam.

[anbHenwy nHhopMaLn MOXHO NOMYYnUTb, HENOCPEACTBEHHO
cBsa3aBLUMCh ¢ kKomnaHuel Grundfos.

16. CBeTOBbIE MHAUKATOPbLI U pesie CUCTEeMb
CUrHanumsauum
CBeToBas MHAMKAaLMSA (3eN1€HOM0 M KpacHOro LBETA) Ha NaHenun

ynpaBreHUsl Hacoca 1 BHYTPU KIEMMHOW KOPOOKU nokasbiBaeT
TEKYLLMIA IKCNIyaTaUMOHHBbI PEXUM Hacoca.

CmoTtpuTe puc. 27.
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3eneHsbin

- 3eneHbin KpacHbii
— KpacHbli

=
=
=
e
E

=
=4O

-

BeneHbln  KpacHbi

TMO02 8513 0304
TMO02 9036 4404
TMO03 9063 3307

Puc. 27 CeTOBblE MHAMKATOPbLI HA HAacocax ¢ TpéxdasHbIMU 3NeKTPoABUraTensaMu

Kpome TOro, HAaCOC MMEET BbIXOA A5 6ecnoTeHLManbHOro curHana Yyepes3 BCTPOEeHHOe pene.

BbIXxogHble 3HA4YeHUs pene curHanusayum npuBoaaTcsa B pasgene 9.5.4 Hacmpolika pene.

DYHKLMU ABYX CBETOBbIX MHAMKATOPOB U Npu MoliHocTH 11 - 22 KBT 2 pene curHanusauuu npuBeaeHbl B Tabnuue:

CBeTOBbl€ UHAMKATOPbI Pene curHanusauumun BKnovaeTcs npu:
Heucnpas-
HOCTb/
Heucnpas- Pa6ouun ABapus .
P pu, PaGouuit Hacoc
HOCTb pexum  Tpepynpex- FoToBHOCTbL OnucaHue
. R pexum paboTtaert
(KpacHbIN) (3enéHbin) AeHue n
3ameHUTb
cMasky
He roput He roput ’/r ’/r ’/r lMnTaHne oTKNIOYEHO.
C NONC C NONC C NONC C NONC
— ] ] ] ]
loput
He roput | ’\r ’\r ’\r Hacoc pa6oTaer.
NMOCTOSIHHO
C NONC C NONC C NONC C NONC
] ] ]
loput o
He roput Hacoc ocTtaHoBneH yHKLMeNn ocTaHOBa.
NOCTOSIHHO
C NONC C NONC C NONC C NONC
] ]
He roput Muraet | | ’\r Hacoc 6bin HacTpoeH Ha OCTaHOoB.
C NONC C NONC C NONC C NONC
Hacoc oTkntoveH ns-3a HeucnpasHocmu/Agapuu nnv
paboTaeT c nHaukaumen lNpedynpexoeHue nnu
BameHumb cmasky.
Toput Hacoc oTknoYeH 1 NbITaeTcst BHOBb 3aMyCTUTLCS
He roput | (cHOBa BKNIOYUTB HAcCOC MOXHO ByaeT nyTem cbpoca
MOCTOAHHO curHana HeucnpasHocmu).
C NONC C NONC C NONC C NONC ' Ecnu npuunHa HeucnpaBHOCTM «BHeLLHSIS ownbkay,
HacocC JOIKeH BKINoYaTbCs BPYYHyto nyTem cbpoca
curHana HeucnpasHocmu.
Hacoc paboTtaeT, npu 3TomM ocTaércsa unu obina
nHaukauunsa HeucrnpasHocmu/Agapuu, Npu KOTOPOK
Hacoc MoxeT npofonxaTb paboTy, unu Hacoc
paboTaet ¢ ungukauuen lNpedynpexdeHue/
BameHumb cmasky.
Ecnu npuunHa HencnpaBHOCTM COCTOUT B TOM, 4YTO
«CurHan gartyvka 3a npegenamv 4OnycTUMbIX
3HaYeHui», Hacoc npogorkaeT paboTaTb nNpu
MaKcumMarnbHoW (Makc.) xapaktepucTuke. MiHamkaums
foput foput HeucrnpagHocmu ncYe3HeT TONbKO Nocre Toro, Kak
NMOCTOAHHO NMOCTOAHHO BelmM4nHa curHana cHoBa 6y,qu B npegenax
NONC C NONC C NONC C NONC A0onyCcTUMoro ananasoHa 3Ha4YeHur curHana.
Ecnu npuunHa HencnpaBHOCTU COCTOUT B TOM, YTO
«CurHan yctaHOBIEHHOro 3Ha4yeHus 3a npegenamu
[OMYyCTUMbIX 3HAaYEHUIN», TO HACOC NPOAOIKaeT
paboTtaTtb C MMHUMAanNbHON (MWH.) XapaKTepUCTUKOMN.
MHankaumsa HemcnpaBHOCTM UCYE3HET TONBbKO nocne
TOro, Kak Benu4ymHa curHana cHosa 6yaet B
npepenax JonycTMMOro AvanasoHa 3HaYyeHun
curHana.
loput MuraeT BbIno ycTaHOBRNEHO OTKIOYEHNe Hacoca, HO OH Obin
NMOCTOSIHHO BbIKIIOYEH 13-3a HeucrnpasHocmu.
C NONC C NONC C NONC C NONC
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C6poc MHANKauMM HeUCNPaBHOCTU

C6poc curHana HencnpaBHOCTU BbIMOSHAETCSA CleAyoLnm
obpasom:

» KpaTkoBpeMeHHbIM HaxkaTueM pacnonoXeHHON Ha Hacoce
KHOMKN @ Unu @ . OTO HUKaK He BNUSIET Ha HAaCTPONKM
Hacoca.

Ota onepauusi HeBbIMONHMMA, ECNK KNasuaTypa
3abnokunpoBaHa;

» C nomoLybio OTKMYEHNS HAaNPsSXKeHUA NUTaHUA Hacoca Tak,
4TOObI MOracna BCA CBETOBAs CUrHanu3aumns Ha nynbsre ¢
KnaBsmaTypowu;

* [epekntoyeHnem BHewHero Bxoga BKI1/BbIKJT;

* C nomouwbto Grundfos GO, cmoTtpuTe pasgen 9.3.3. Asapuu u
npedynpexoeHus.

Korga Grundfos GO B3anmopaencTByeT C HACOCOM, KpacHbIN
CBETOBOW UHAMKATOP YacTO MUTaeT.

17. ConpoTuBIieHUe U3onsauum

3,0-7,5kBm

UN3mepeHue conpomueneHus usonsayuu

ob6mMomok anekmpodsuzamerisi unu ycmaHo8Ku
¢ Hacocamu muna «E» Henb3s npoeodume ¢

noMouwbr0 8bICOKOB0JILMHO20 060pydoe8aHusi,

mak KaK npu 3mom MOXHO 8blgeecmu U3 cmposi

anekmpoHHoe o6opydoeaHue.

11-22 kBm

HN3mepeHue conpomueneHusi uzonsayuu

o6Momok annekmpodeuz2ameJisi uiu ycmaHoO8KuU

¢ Hacocamu muna «E» Henb3s npoeodumes ¢
noMouw,br0 8bICOKOB0JILMHO20 060pydoeaHusi,

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

anekmpoHHoe o6opydoeaHue.

MoxHo no omA@esibHoCMu omcoeduUHUMb

npoeoda annekmpodeuzamerisi u NPoeepumMb
conpomuersieHue u3onsAyuu o6MOMoK.

18. Pa6oTa B aBapuUMUHOM pexume
(Tonbko 11 - 22 kBT)

lpedynpexdeHue

lNeped npoeedeHuem nbbix pabom e
K/1eMMHoU Kopobke Hacoca He06x00UMO Kak
MUHUMYM 3a nsimb MUHym 90 3Mmozao
OMKII0YUMb HanpshkeHue NumaHusi.
O6pamume eHUMaHue, 4mMo cugHasibHoe peJle
Moxxem 6bImb MOOGKIIHOYEHO K 8HEWHEMY
UCMOYHUKY numaHusi, KomopbIli ocmaémcs
nodcoeduHEHHbIM MPU OMKJIOYEeHUU om
numarouwjeli cemu.

Ecnu Hacoc ocTaHOBNEH U He 3anycKaeTcs NOCMe BbIMOMHEHNS
CTaHAapTHbLIX NPOLLeAyp NO YCTPaHEHUIO HencnpaBHOCTEN,
npu4nHa MoxeT ObITb B HencnpasHoM npeobpasosaTene
4YacToTbl. B 3TOM cry4ae MOXHO yCTaHOBUTb aBapUNHBIN PEXUM
aKcnnyaTaumm Hacoca.

Ho npexpae 4yem nepenTu B aBapuiiHbIN PEXUM, peKOMeHAYyeTCs
npoBepuTh:

* B HOpPpMe N NnuTaHue oT ceTn

* cpabaTblBalOT NW ynpaBnsitoLne curHansl (CurHanbl
BKITIOYEHWSA/BBIKIIOYEHNS)

* cOpolleHbl N1 BCe aBapuiiHble CUrHanbl

* aTaKxe U3MepuTb 3NeKTpuYeckoe ConpoTUBIEHNE Ha

obmoTKkax ABuraTens (0OTcoeavHUB NpoBoAa ABUraTens ot
KIeMMHOW KOpoo6KH).

Ecnu Hacoc Tak 1 He BKIIOYUIICS, 3TO O3HAYaeT, YTO HencnpaseH
npeobpasoBaTernb YacToThbl.

YT106bl yCTAHOBUTL aBapUINHbIA PEXUM 3KCMyaTauum Hacoca,
BbIMOMHUTE crneayoLlee:

1. OTcoeguHuTe Tpu Xunbl cunosoro kabens, L1, L2, L3 ot
KIEMMHOW KOPOOKU, HO OCTaBbTEe NPOBOA(A) 3ALLMTHOIO
3a3eMneHuns Ha NpexHem mecTe Ha knemme(ax) PE.

2. OTcoeanHuTe cunoBble NpoBoAa anektpoasuratens, U/W1,
V/U1, W/V1, oT KneMMHOW KOpobKu.

u v w
@ u
—® |L1 v
—e |12 [ w
—® |3

L O]

o=

Puc. 28 lNepekntoyeHne Hacoca Tuna «E» n3 HopmanbHOro
pexuma paboTbl B aBapUiHbIi

TMO3 8607 2007

TMO3 9120 3407

TMO04 0018 4807
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Mcnonb3ynte BUHTBI KITEMM CUITOBOTO Kaberns v rarku Knemm
kabens gBuraTens.

TMO3 9121 3407

4. B mecTax coefMHEHNS YyCTAHOBUTE N30NUPYIOLLEE NMOKPbITUE
Ha npoBofa kabens ABuraTens n 3akpenuTe ¢ NOMOLLbIO
MN30MALUMOHHON NEHTHI.

P

&
TMO3 9122 3407

B\

AN 5

%é&%{///,

TMO3 9123 3407

lpedynpexdeHue

BHympu yacmomHozo npeobpa3oeamerns
3anpewaemcs NoOKJYamb numarowuli kabenb
Ha knemmbi U, V, W. 9mo npusedem k
noepexdeHUrO 4acmomHoz2o npeobpazoeamesnsi
u cozdacm cumyauyuro nopaxeHusl Yyesoeeka
delicmeuem 8bICOKO20 HarpPsiKeHUs.

Bo epemsi nycka nocie nepeksioYeHus Ha

asapuliHbll pexum npoeepbme HarnpasaeHue

epauwjeHusl.

Brinmanme Heo6xodumo ycmaHoeums fyckamesnsb u pese
3aujumsbl dsuzamerisi 8 wWKagy ynpaeseHusl.

19. TexHnyeckoe obcnyxmnBaHme

19.1 OuuncTKka anekTpoaBurarens

OxnaxpatoLwme pebpa 1 nonactTv BEHTUNATOPA CUCTEMbI
BO34YLUHOrO oxXnaxaeHusa anektpoasuratesia U 3fieKTPOHHOro
OGOpy,EI,OBaHVIﬂ AOJDKHbI BCerga coaepXXatbCsd B YNCTOTE.

19.2 3amMeHa cMa3Kku NOALUMNHUKOB ABUratens
Hacocbl mowHocTbio 3,0 - 7,5 KBT

B oaHHbIX aneKkTpoasuratendax noAWnUnHUKN 3akKpbliTOro Tmna
CcMasblBalTCA Ha 3aBoae-u3rotosutene. Cmaska Takumx
noALWNNHNKOB HE 3aMEeHAETCA.

Hacocbl mowHoOCTLIO 11 - 22 KBT

B gaHHbIX anekTpoaBuraTensx cMaska noALWUNHUKOB OTKPbLITOrO
ThNa OoJMKHa 3aMeHATbCA peryndapHo.

Brnmanne ModwunHuku daHHO20 muna 3anpasJssiromcs
cMa3skol npu docmaske neped ycmaHo8Kol.
BcTpoeHHas pyHKUMS KOHTPOMS NOALWMMIHUKOB AAET

npeaynpexpatoowmn curian Ha Grundfos GO, korga Heob6xoanmo
3aMEeHUTb CMas3Ky B MOALLUMMHMUKAX 3NeKTPOABUTaTENSI.

22

lMeped 3ameHoOU cMa3Kku He06xo00uUMO

ebleepHymb pe3bboebie NPobku 8 OHUWe

¢naHya anekmpodeuzamerisi U 8 KpblwkKe

nodwunHukoeozo y3na. Tem cambiM 6ydym
YkazaHue

co30aHbl Heob6xodumMble ycnoeus OJis moeo,

4Ymo6bI MOXXHO 6b1510 y0anumse U3 MOGWUNHUKO8

cmapyro cMa3Ky usu JIUWHKH C8EXYH
KOHCUCMEeHMHYH CMa3Ky.

Mpv nepBoli 3aMeHe cMa3ku B NpoLiecce 3Kcniyarauum Heobxoammo
3anpaBnATb yABOEHHbI 06bEM KOHCUCTEHTHON CMa3Ku, MOCKOSbKY
CcMa3oyHas Tpybka He 3anonHeHa KOHCUCTEHTHOM CMa3KoWi.

O6BbEeM KOHCUCTEHTHOM CMa3Ku

Mn
Tunopasmep mn] —
aBuratens Co CTOpOHBI C NpoTMBOMOJIOXHOWN
npuBopaa CTOPOHbI
(DE) (NDE)
MGE 160 13 13
MGE 180 15 15

PekomeHayeTcst NPUMEHSITb KOHCUCTEHTHYI0 CMas3ky Ha 6ase
nonukapbamuga.

19.3 3amMeHa NOALWMNHUKOB 3NeKTpoaBUraTens

OnekTpoasuratenu MowHocTbio 11 - 22 kBT ocHaleHbl
BCTPOEHHOW hbyHKLMEN KOHTPOMS NMOALIMMHUKOB, KOTOpas
BbIBOAMT Ha Grundfos GO npegynpexaaoLnii curHan, korga
Heob6Xxo4MMO 3aMeHUTb NOALUMMHUKN ABUraTens.

19.4 3ameHa BapucTopa (Tonbko 11 - 22 kBT)

BapucTop 3alymiiaeT Hacoc OT NepexodHbIX HaNPsXXeHU CeTu.
MocTeneHHo nNoj AENCTBUEM NEPEXOHbBIX HAMPSKEHWUIA BAPUCTOP
M3HalIMBaeTCcsa N ero HeobxoAMMo 3ameHATb. Yem Gonblue
nepexofHbIX HaNpsXXeHUi, TeM BbiCTpee N3HaLIMBaeTCs BApUCTop.
Korpa npuxogut Bpems ero meHsTb, Grundfos Go Remote u

PC Tool E-products gatot curHan B hopme npegynpexgeHuns.
BapvicTop fomkeH 3ameHsTb TonbKo cneuunannct CepBrUCHOTO

ueHTpa Grundfos. ObpalLanteck B MeCTHOE NpeacTaBUTENbCTBO
KOMMNaHuu.

19.5 3anacHble YacTU U KOMMNJEeKTbl 3anyacTen
I'Ion,poﬁHyro VIHCbOpMaLI,I/IIO Mo 3anacHbIM 4YaCcTdM U KOMMOJeKTam

3anyacTten MoXHO HalTu Ha cante www.Grundfos.com
(BbIbepuTe ctpaHy u Grundfos Product Center).

20. TexHMYecKue AaHHbIe - HACOChLI C
TpéxcpasHbIMM INeKTpoaBUraTensamMu,
3,0 -7,5 kBTt

20.1 Hanps:xeHue nuTaHusA

3 x380-480 B -10%/+10%, 50/60 Iy - 2 %/+ 2 %, PE

(C 3aWMTHbIM 3a3eMNeHnEM).

Kabenb: Makc. 10 mm2,

Mcnonb3yiTe Tonbko MeaHble npoBoda MuH. Ha 70 °C.

PekomMeHOoBaHHble TUNOpPa3Mepbl NpegoxpaHuTenen

Oewuratenu Tunopasmepa ot 3,0 go 5,5 kBT: Makc. 16 A.
Tunopa3swmep gsuratens 7,5 kBt: Makc. 32 A.

Mcnonb3yloTes cTaHAapTHbIE NNaBkUe NpefoXpaHnTenu, a Takxe
6bICTPO cropaemMble UNN MeAIeHHO CropaeMble NpefoXpaHuTenu.

20.2 3awumTa OT Nneperpysku

3awunTa oT neperpyskn YacTOTHO-PeErynnMpyeMbIX HaCOCOB MeeT
TE e XapaKTepPUCTUKK, YTO 1 0bblYHaAsA 3alnTa
anektpoasuratens. K npumepy, anektpoasuratens tuna «Ex»
BblAEpXXuUBaeT neperpysky, pasHyto 110 % ot | B TeueHue

1 MUHYTBI.

20.3 Tok yTeuku

Tunopasmep gBuratens Tok yTeukun
[kBT] [mA]
3,0 (HanpsixxeHue nuTaHus < 460 B) <35
3,0 (HanpsxkeHue nutaHus > 460 B) <5
o14,0005,5 <5
7,5 <10




20.4 Bxoabl/BbiXon
BKI/BbIKI

BHelwHMIn 6ecnoTeHUManbHbIN KOHTAKT.
Hanpsixenwne: 5 B DC.

Tok: <5 MA.

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

LincdppoBoi Bxoa

BHelwHMIn 6ecnoTeHUManbHbIN KOHTAKT.
HanpsixeHwne: 5 B DC.

Tok: <5 MA.

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

CurHanbl yCTaHOBJIEHHOro 3Ha4eHus

+ [loTeHunowmeTp
0-10 B DC, 10 kOM (4epe3 BHYTPEHHUN NCTOYHUK
HanpsXXeHus).
OkpaHnpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.
MakcumanbHas anvHa kabens: 100 m.

* CwurHan HanpsbkeHus
0-10 B DC, R, > 50 kOm.
Donyck: + 0 %/- 3 % npu MakcMManbHOM curHane
HanpsKeHUs:.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 Mm2.
MakcumanbHas anvHa kabens: 500 m.

e CurHan Toka
DC 0-20 mA/4-20 MA, R, = 175 Om.
Honyck: + 0 %/- 3 % npu curHane makcMManbHOro Toka.
OkpaHnpoBaHHbIM kabenb: 0,5 - 1,5 Mm2.
MakcumanbHas anvHa kabens: 500 m.

CurHanbl gaTtyuka

* CurHan HanpsikeHusi
0-10 B DC, R, > 50 kOm (4epe3 BHyTPEHHMIN UCTOUHUK
HanpsXeHus).
Donyck: + 0 %/- 3 % npu MakcMManbHOM curHane
HanpsHKeHus.
OkpaHnpoBaHHbI kabenb: 0,5 - 1,5 Mm2.
MakcumanbHas anvHa kabens: 500 m.

e CurHan Toka
DC 0-20 mA/4-20 MA, R = 175 Om.
Honyck: + 0 %/- 3 % npu curHane makcMManbHOro Toka.
OkpaHnpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.
MakcumanbHas anvHa kabens: 500 m.

BHyTpeHHMe UCTOYHUKU NUTaAHUA

*  WcTouHuk nutaHusa 10 B ons BHelwHero noteHymomMeTpa:

Makc. Harpyska: 2,5 MA.
3aLmLLEH OT KOPOTKOrO 3aMblKaHUS.

*  WcTouyHuk nuTaHusa 24 B ons AaT4YmMKoB:
Makc. Harpy3ka: 40 MA.
3aLmLLEH OT KOPOTKOrO 3aMblKaHUS.

Bbixoa pene curHanusauum
Mepekntovatowmin 6ecnoTeHLmManbHbI KOHTAKT.

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

MwuHumanbsHas Harpyska koHTakTa: 5 B DC, 10 MA.
OkpaHupoBaHHbIv kabernb: 0,5 - 2,5 Mm2.
MakcumanbHas anvHa kabens: 500 m.

Bxopa WKWHbI CBA3KU

MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHUpoBaHHbIV 3-XnnbHbIN kabenb: 0,2 - 1,5 Mm2,
MakcumansHasa anvHa kabena: 500 m.

21. TexHU4yeckune AaHHbIe - HACOChbI € TPEXJa3HbIMU

anekTpoaBurarensamu, 11 - 22 kBt
21.1 HanpsikeHue nutaHus

3 x 380-480 B -10%/+10%, 50/60 Iy -3 %/+3 %, PE

(c 3aWUTHBIM 3a3eMMeHneM).

Kabenb: Makc. 10 Mm?

Wcnonb3yiiTe Tonbko MeaHble NpoBoAda MuH. Ha 70 °C.

PekomeHgoBaHHbIE TUnopasmepbl npenoxpaHMTenel?l

Tunopasmep aBuraTtens Makc.
[kBT] [A]
11 32
15 36
18,5 43
22 51

Mcnonb3aytoTcs cTaHaapTHbIE NNaBkue npefoxpaHuTeny, a Takxe
GbICTPO Cropaemble UN MeANeHHO cropaemble NPeAoXpPaHUTENN.

21.2 3awuTa oT neperpysku

3aluuTa oT neperpy3ku YacTOTHO-PErYNMPYEMbIX HACOCOB UMEET Te

Xe XapakKTepUCTuku, 4To n o6bl4Has 3awmTa aneKkTpoasuratens.

K npumepy, anektpoasuratens Tuna «E» BblaepKmMBaeT neperpysky,

0,
pasHyto 110 % ot | B Te4eHne 1 MUHYTLI.

21.3 Tok yTeuKku
Tok yTeuku Ha 3emnio > 10 MA.

21.4 Bxoabli/Bbixoa
BKI/BbIKI

BHelwHnit 6ecnoTeHuManbHblil KOHTaKT.
HanpsikeHue: 5 B DC.

Tok: <5 MA.

OKpaHupoBaHHbI kabenb: 0,5 - 1,5 Mm?.

LUndposon Bxon

BHelwHnit 6ecnoTeHuManbHbIl KOHTaKT.
HanpsikeHnue: 5 B DC.

Tok: <5 MA.

OKpaHupoBaHHbI kabenb: 0,5 - 1,5 Mm?,

CurHansl YCTAaHOBJIEHHOro 3Ha4YeHus

* T[loTeHunomeTp
0-10 B DC, 10 kOM (4epe3 BHyTPEHHUI NCTOYHUK
HanpsXkeHus).
OKpaHunpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.
MakcumanbHasa anvHa kabensa: 100 m.

»  CurHamn HanpshkeHus
0-10 B DC, R, > 50 kOm.
Honyck: + 0 %/- 3 % npu MakcumanbHOM cUrHane
HanpsikeHus.
OKkpaHupoBaHHbI kabenb: 0,5 - 1,5 Mm?2,
MakcumanbHas anuHa kabens: 500 m.

* CwurHan Toka
DC 0-20 mA/4-20 mA, R, = 250 Om.
Honyck: + 0 %/- 3 % npu curHane MakcMMarnbHOro Toka.
OKpaHupoBaHHbI kabenb: 0,5 - 1,5 Mm2.
MakcumansHasa anvHa kabensa: 500 m.

CurHanbl gaTtyuka

* CurHan HanpsbkeHus
0-10 B DC, R, > 50 kOM (4epe3 BHYTPEHHMIA MCTOYHUK
HanpsXXeHus).
Honyck: + 0 %/- 3 % npu MakcumanbHOM curHane
HanpsKeHus.
OKkpaHunpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.
MakcumansHasa anvHa kabena: 500 m.

* CwurHan Toka
DC 0-20 mA/4-20 mA, R, = 250 Om.
Honyck: + 0 %/- 3 % npu curHane MakcMMarnbHOro Toka.
OKpaHunpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.
MakcumanbHasa anvHa kabens: 500 m.

BHyTpeHHVIe UCTOYHUKUN NUTaHUA

*  WcTouHuk nutaHusa 10 B ons BHelwHero noteHymMomeTpa:
Makc. Harpyska: 2,5 MA.
3almLéH OT KOPOTKOro 3aMblKaHUS.

¢ WcToYHUK nuTaHus 24 B onsa AaT4YmKoB:
Makc. Harpyska: 40 MA.
3aLLmLEH OT KOPOTKOrO 3aMblKaHUSA.
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Bbixoa pene curHanusauum

Mepekntoyatowmini 6ecrnoTeHLmanbHbIi KOHTAKT.

MakcumanbHas Harpyska koHTakTa: 250 B AC, 2 A, cos ¢ 0,3 - 1.
MwuHumansHas Harpyska koHTakTa: 5 B DC, 10 MA.
OKkpaHnpoBaHHbIN kabenb: 0,5 - 2,5 Mm2.

MakcumanbHas anuHa kabensi: 500 m.

BxoA WuHbI cBA3N

MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHUpoBaHHbIV 3-XunbHbIN kabenb: 0,2 - 1,5 Mm2,
MakcumanbHas anvHa kabens: 500 m.

21.5 MNMpoune TexHUYeCcKne AaHHble

CTeneHb 3awWuUThbI

IP55

Knacc HarpeBoCTOMKOCTU U3onsauum

F.

TemnepaTtypa okpy»xatoLien cpeabl

B npouecce aKcnnyatauuun

¢ MuH. -20 °C

*  Makc. +40 °C 6e3 orpaHn4eHns XxapakTepucTuK.

OTHOCUTEeNbHas BNaXHOCTb BOo3gyxa

Makc. 95 %.

aMC YpoBeHb 3BYKOBOIO flaBJIeHUSA
AnekTpo- YacToTa BpaleHus,
HaBepeHHble n n3ny4yaembie nomexu/ AnekTpo- YpoBeHb 3ByKOBOIo
ABUratenb ~ yKka3aHHas B
NoMexXoyCcTOMYMBOCTb ABuratenb . nasneHus
[kBT] cdopmMeHHOM Tabnuyke
[xBT] 1 [AB(A)]
3,0 HaBeaeHHbIe  nanyyaembie nomMexum: [MnH7]
4.0 OnekTpoaBuUrateny MoryT ObITb YCTAHOBIEHbI B 30 2800-3000 65
55 XUIbIX parioHax (NepBblil YPOBEHb), HEOrPaHUYEHHOTO ’ 3400-3600 70
’ pacnpocTpaHeHusl, YTO COOTBETCTBYET 2800-3000 70
7.5 TOCT P 51318.11, rpynne 1, knaccy b. 4,0 3400-3600 75
NMomexoycTOM4YMBOCTb: 55 2800-3000 75
OnekTpoaBuraTeny oTeevaloT TpeboBaHMAM ’ 3400-3600 80
OTHOCUTErbHO YCIOBWIA 3KCMyaTalm NepBoro n 2800-3000 67
BTOPOro YPOBHS. 75 3400-3600 72
11 HaBeaeHHbIe n nanyyaembie nomexum: 11 2800-3000 65
15 3Tn ABUraTenu oTHocATCS K kateropun C3, 4To 3400-3600 70
18.5 cootBetcTByeT FOCT P 51318.11, rpynne 2, knaccy 2800-3000 65
29 A, 1 ycTaHaBNM1BalTCS B NPOMbILUTIEHHbIX 15 3400-3600 70
parioHax (BTOpOW ypOBEHb). 2800-3000 66
Mpu ocHaleHun BHewHUM punbTpom AMC 31U 18,5 3400-3600 71
ABuratenu otHocATcs K kateropum C2, 4to 2800-3000 75
cooTBeTcTByeT FOCT P 51318.11, rpynne 1, knaccy 22 3400-3600 80

A, 1 MOryT BbITb yCTAHOBIEHBI B XUMbIX paioHax
(nepBbIli ypOBEHB).

lpedynpexdeHue

Koz0a amu dsuzamenu
ycmaHoeseHbl 8 XUsbix palioHax,
mo2ym nompe6boeambcs
dornoJsIHUmMesibHbIe Mephbl,
nockonbKy dgu2amesiu Mo2ym
ebi3bieamb paduonomexu.

B cootBeTcTBUM € TpeboBaHuammu FOCT 30804.3.12
(M3K 61000-3-12:2004), Nnpv NOAKMYEHNN
anekTpoasuratenen MowHocTbio 11, 18,5 1 22 kBT
(kpome anekTpoaBuratenen 15 kBT), MOHTaXHMKKN
Unv noTpeduTenu AoMmKHbl y40CTOBEPUTLCS B TOM,
YTO MOLLHOCTb KOPOTKOIO 3aMblKaHWSi B TOYKE
NOAKITYEHNS K CETU NEeKTpoCcHabxeHus obwero
Ha3Ha4yeHNs COOTBETCTBYET NPMBEAEHHbBIM HUXE

OaHHbIM:
MouwHocTb ABUrarens MowHocTb npu K3
[kBT] [kBA]
11 1500
15 -
18,5 2700
22 3000

OnekTpoasurateny MoHocTeto 15 kBT 6yayT
cooTBeTcTBOBaThL TpeboBaHusM FOCT 30804.3.12
(M3K 61000-3-12:2004) Tonbko Npu ycTaHOBKe
hunbTpa NoAaBneHnst rapMOHVK MEXAY KNEMMHON
KOpOGKOW anekTpoABUraTerns v NUTaKLLEN CETHIO.

NMomexoycTOM4YMBOCTD:

OnekTpoAsuraTeny oTeevaoT TpeboBaHMAM
OTHOCUTENbHO YCNOBUIA 3KCNyaTauuy NepBoro u
BTOPOrO YPOBHS.

[ns nonyyeHus 4ONONHUTENBHON MHOPMALIMN CBSIXXUTECH C
koMmnaHuen Grundfos.
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1. KyxkaTtTapaafbl cumBongap MeH xasbanap

MOHI

>[>

Hasap
ayaapblHbI3

Hyckay

Eckepmne

AmanraH HycKkaynapObl cakmamay adamoapObiH
OdeHcaynbiFbIHa Kayinmi xxardalinapra akeJsin
COFYybl MYMKIiH.

Eckepmne

XKab60bIKmbIH bicmblK 6emmepMeH mylicy
Kyroniep xoHe aybip OeHe xapaKammapbiHa
anbin Kenyi MyMKiH.

OpbiHOamaybl ab0blIKMbIH iCMeH WhbIFYbIH,
COHbIMEH Kamap OHbIH aKayblH myblHOamambIH
Kayincizdik mexHukacbl 60lbIHWa HycKaynap.

XKab6dbiKkmbI Kayinci3 naiidanaHyobi
KamMmamachbi3 ememiH XaHe XYMbICMbI
)XeHindememiH ycbiHbIMOap MeH HycKaynap.

2. KbickapTynap MeH aHblKTamanap

Al ¥Kcac Kipy.

AL ABapuanbIK CUrHan, TOMEHT i WeriHaeri »orn
6epinMenTiH MaH.

AO ¥Kcac LbIFy.

AU ABa.pI/lﬂJ'lbll.ﬁ CcUrHan, Xofapfbl LWeriHAeri )xon
OepinMenTiH MaH.

CIM OepexTep GepiniciHiH moayni.
KocbIMLLIa KOpEKCi3 )KYKTEMEHIH CbIPTKbI

Benceni KapChINacTbifbl ApKbibl TOKMEH 6ackapyra

wiFy KabineTTi WoiFy. .
XKykTeme BenceHgi WbIFy XaHe xep apacbiHAa
XKanfaHagbl.

DI CaHppblK Kipy.

DO CaHabIK LWbIFY.

KAK ABTOMaTMKanbIK aXbIpaTKbiLL KOpFay
(PYHKLMSICBIMEH XKepre Xonblny KesiHae.
Grundfos caHabIk gaTyuri.

GDS Hatuunk Grundfos kenbip copfeinapbiHaa
faviblHAayLWbl 3ayblTNEeH opHaTbinabl.

GENIbus Sar::;“fﬂc;scgt.apemepi BepiniciHiH drpmanbIk

GND Xannel Tynicy/>Kep.

Grundfos Eye KyngiH xapblk MHAWKaTOPbI.

Keprey Tynicyre xaHacy 6apbIiCbiHAA 3NEKTP TOrbIMEH
acTbiHAA 3aKkbiMAaHy kayni.
oc ALbIK KONNEKTOP:
ALbIK KONNEeKTopAarbl CaHAbIK LWbIFY.
PE KopfaHbIWThI Xepre TybiKTay.
KopfaHbIWThI LLamMmafaH TbiC TOMEH KepHey.
KaneinTel xafgannap 6apeicbiHAa XaHe akaynap
3CHH XafgannapbiHAa TbIM TOMEHHEH achbin KeTNemnTiH,
Hacka TisbekTepae xepre TyhblKTayAblH,
6y3bINyblH KOCMaraHAarbl KepHey.
Kayincia wamagaH TbiC TOMEH KepHey.
KaneinTel xafganap 6apeicbiHAa XaHe akaynap
BCHH XargannapbliHAa TbiM TOMEHHEH acnbin

KeTnewnTiH, 6acka TisbekTepae xepre TyhbIKTayabl
KOCkaHAaFbl KepHey.

25

Kaszakwa (KZ)



(Z)1) emiecey

3. ByMbIM Typanbl XXannbl ManimeTTep

Ocbl Tenkyxar, KypacTbipy xaHe nanganaHy 6ombiHLLIa
Hyckaynblkka kocbiMwa 2,2 kBT xofapel CRE, CRIE, CRNE,
CRTE, MTRE, CME copfbinapbiHa TapaTbinagbl.

Ocbl KyaTTa yCbIHbINIMaraH Hyckamanapasl Tenkyxar,
KypacTbipy xeHe nanaanaHy 6oiblHLLA HYCKayMbIKTaH KapaHbl3.

Grundfos KoMnaHUACIHbIH E-copFbinapbl XWiniKTiK KipikTipinreH
TypneHaipriwi 6ap cTaHAapTThl ANEKTP KO3FanTKbITapbiMeH
xababikTanfaH. Copfrbinap yw dasansl anekTp kyat 6epy
XeniCiHiH KoCbInyblHa YLWiH apHanfaH.

3ayb|T1'a OpHaTbINIfaH AaTYUKCI3 copFbinap

Coprbinap kipikTipinreH N koHTponnepimeH xababikTanfaH
XOHe Keneci napameTprepiMeH peTTeydi KamTamachi3 eTeTiH
CbIPTKbI AaT4vK acTbiHAa 6anTanybl MyMKiH:

*  KbICbIM

*  KbICbIM eHren arblpmachl

* TemnepaTypa

* TemnepaTypaHblH OeHren arbipmachl
*  LUbIfbIH.

Coprfbinap 3aybITTblk banTaynapfa corikec «peTTeriMereH»
B6ackapy pexvumiHe opHaTbINFaH.

MW koHnTponnep Grundfos GO Hemece Grundfos GO Remote
bafgapnamanap xeHe KalbikTaH 6ackapy nynbTi kemerimeH, Ml
6annanbic moayni xaHe |0s Hemece Android onepaunoHAbIK
cuctemachl 6ap cmMapTdhOH KypblniFaH apKbifibl akTUBTEHAIPY
6onagpl.

KbicbIiM gaTtuuri 6ap copfbinap

Coprbinap kipikTipinreH N koHTponnepimeH xababikTanfaH
XoHe angay KblCbIMbIHbIH peTTeyai 6anTaybliHa CONKeC KbiCbiM
AaTyuriMeH xysere acblpbinagbl.

Copfbinap «peTTeneTiH» 6ackapy pexumiHe opHaTbIfFaH.
Copfblnap HerisiHeH e3repMeni cy TyTbIHY XynenepiHgeri
TYpakThl KbiCbiMAbl KOnAay YLiH konaaHbinagbl.
BanTaynap

KipikTipinreH gaTumkcia copfbinapfa xoHe 3ayblTTa OpHaTbINfaH
KblCbIM AaTyuri 6ap copfbinapra kongaHelnatelH 6antaynap
cunaTsbl.

opHaTbIﬂFaH M3H

Tanan eTinreH opHaTy MaHiH yWw TacinaepAin 6ipimeH 6epyre
6onaabl:

» Gackapy naHeniHe Tikenew

* OpHaTbINFaH MAHHIH CbIPTKbI CUrHaMbIHLIH Kipyi apKblnbl

* Grundfos GO Remote KawbIKTbIKTaH 6ackapyablH KeMeriMeH.
Backa 6anTaynap

Backa 6antaynapabiH 6apnbifel Grundfos GO Remote kemerimeH
opblHAanaasl.

Backapy napameTpiHiH HaKTbl MaHi, 3HEPrus TYTbIHY XaHe T.6.
CUsIKTbI MaHbI3abl napameTpnepai Grundfos GO Remote
KemerimeH aHblkTayfra 6onagabl.

Erep apHavibl 6antaynap tanan eTineTiH 6onca, Grundfos PC
Tool E-products 6argapnamansik kamTamach3 eTyiH
nanganaHblHbI3.

ByaaH ga HakTbl aknapatTap any ywiH, Grundfos
KOMMaHWUACBIHbIH, XePrinikTi eKinairiHe XyriHiHia.
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4. MexaHuKanblK 6enweKkTepiH KypacTbipy

Copfbl TaKTa-Heri3 caHblnaybiHAa opHaTbiFaH GypaHaanap
KeMeriMeH MbIKTbl PyHAaMeHTTe ceHiMmai bekiTinyi Tuic.

4.1 Ko3ranTKbIWTbI cankbiHAaTy

OnekTp KO3FanTKbllWbl MEH 3MeKTpni )ababIfblH XeTKINiKTi Typae
KaMTamacbI3 eTy YLUiH, Keneci TanantapblH CakTaHbI3:

» CankblHOaTyfa apHanfaH ayaHblH XeTKIiniKTi ekeHairiHe ke3
KETKI3iHI3.

* 40 °C TemeH cankplHaaTaTbiH aya TemnepaTypachblH
KongaHbl3.

* KenpeTkiWTiH cankbiHAATKbILW KabbipFacbl MEH Kanafbl Tasa
OonybIH KagafanaHbi3s.

4.2 FumapaTTaH TbIC XXepAae KypacTblpy

FumapaTTaH ThIC XXepae KypacTbIpy Ke3iHae 3aNeKTPOHAbI
KypbinfFbinapaa KoHAeHcaTThiH Ty3inyiH 6ongsipMac yLiH,
COPFbIHbI KAXEeTTi KOpPFaHbILUNEH KAMTamMachI3 eTy KaxerT.

1-cyp. kap.

KopfaHblILw XeTKinikTi yrnkeH 60nybl TUiC, aneKTp Ko3fFanTKblLbIHA
KYH COymneciHiH, KapAblH HeMece XaHObIpAblH Tikenen acepi
TumenTiHgen. Grundfos koMnaHMACHl KOpFaHbILW KypangapbiH
xeTkizbenai. CoHablkTaH 6i3 cizgepre HakTbl KOHAbIPFbINAPAbIH
KOpFaHbILLbl Typarnbl oMnacTbipynapbiHbi3abl YCbiIHAMbI3. AyaHblH
bIIFanAblnbIFbl XXOFapbl anMakTapaa KipikTipinreH ctaunoHapnbl
Kbl3ablpy hyHKUMSCBIH NanganaHyabl YCbiHaMbI3.

TMO00 8622 0101 - TM02 8514 0304

1-cyp. KopfaHblw waTblpbiHbIH Mbicanbl (Grundfos
KOMMaHUSACbIMEH XeTKi3inmenai)

KosfanTKbllTa bififan MeH CYy XUHanmaybl YLWWiH, TOMEHre
GarbiTTanfaH KYH TbIfbIHbIH a@nbln TaCTaHbl3.

KoTapbIn Kyt TbIfFbIHbIH anblf TacTaFaHHaH KeuiH, TiK
opHaTbinaTbliH copfbinap IP55 KopFaHbIWw CbiHbIOLI 6onagbl.
KengeHeH opHaTbiNaTbiH COpFbiNapAblH KOPFaHbILL CbIHbIObI
IP54-ke e3repegi.

5. dneKkTp KabAbIFbIH Xanfay

5.1 Yw dpasanbl anekTp KO3FanTKbIWTbl COpFbinap,
3,0 -7,5kBT

Eckepmne

Kypacmbipydbl opbiHOalimbIH mymbIHy Wbl
Hemece mynFfa/ylibiM KondaHbicmarbl YJIMMbIK
JKOHe xepainikmi HopMmamuemi Kyxammapfa
calikec xxepae mylibiIkmayObl OypbIC xasFay
JKOHe KOpfaHbIWbIHbIH XayankepwiniaiH
kemepedi. bapnbik onepayusnap 6inikmi
MamMaHMeH opblHOanaosbl.

Eckepmne

CopfbiHbIH KIleMMarnblK KopabbIHOaFbl Ke3-
KeJl2eH XyMbicmapOohbl xyp2izep andbiHO0a 6yraH
OeliiH kem de2eHOe 6ec MUHym 6YypbIH KOpeK
KepHeyiH aXblpamy Kepek.

CuzHanosbl pesie KOpek KepHeyiHeH axbipamy
6apbicbIHOa XaslFaHFaH KyUi KaambIH KOPeKmiH
CbIPMKbI K©3iHe XanFaHybIHbIH MyMKiHOi2iHe
Ha3ap ayOapbIHbI3.



5.1.1 JanbIiHAbIK

OnekTp KoperiHiH xenicinae E-copfbiCbiH xanfay
anabliHAa TemeHae 6epinreH cypeTTeri cbi3baHbl
MYKUATTbI TYPAE MEHrepy Kepek.

T
L1 —: T _: — L1
L2 —! KAK — L2
L3 —: : ——— L3
PE

TMOO0 9270 4696

wfe

2-cyp. XKeninik axblpaTKkblWbIMeH, 6ankpiMans!
cakTaHAbIpPFbILUTAPbIMEH, KOCbIMLLIA KOPFaHbILWbIMEH
)KOHE KOpFaHbILThI )Xepre TYNbIKTaybIMEH COPFbIHbIH
Xenire xanfaHfaHbl.

5.1.2 Tok cofyblHaH Kopfay - Tikenew Tyiicy 6onmaybl
6apbicbiHAA

Eckepmne

Coprbl Kosi0aHbICMarbl YIMMbIK XXaHe
JKepainikmi Hopmamuemik Ky>xammapfa calKec
JKepae mylibIKmanybl Kaxem.

Ocipece, ecep 4 kBm-0aH 7,5 kBm deliiHai

>3,5 MA KyambiMeH 3s1ekmp
KO3FasimKblWwmapbIHbIH aFy moabl 601ambiH
6o0Js1ca, KO3FaImKbIWMbI Xep2e mylbiKkmay
6apbicbIiHOa caK 60/1bIHbI3

> 3,5 MA afy TorblHa apHanfaH cakTaHy Luapanapbl:
« Copfbl CTALMOHaPbl XXaHe KO3FarbICCbl3 OpHATbINYbI TUIC.
+ Copfbl YHEMI 311EKTP KO3FanTKbILWbIHA XarnfaHybl Kepek.

+ Kepre TyMbIKTayAbl )xanfay ken TapMakTbl KOPFaHbILL
CcbIMbIMEH opblHAanybl Tnic. OKE TanantapbiHa calikec.

KopfaHbIWTbl Xxepre TymblKkTay cbiMaapbl He capbl-xacbin (PE),

Hemece capbl-xacbin-kek (PEN) TyciHgeri TycTik TaH6anaHybl
6onabl.

5.1.3 BankbimManbl cakTaHAbIPFbIWTaP
CakTaHablpfbllUTapAblH YCbIHbINFAH TUNTIK enwemMaepi
21.1 Kopek kepHeyi TapayblHOa KepCeTinreH.

5.1.4 KocbIMlua KOpfaHbILW

Erep KocbiMLIa@ KOpFaHbILW PETiHAE COPFbl 3NEKTP KOHALIPFbICbIHA
XanfaHfaH 6ornca, xepre afy TorblHaH KopfaHbiww (KAK)
KongaHblnagbl, KOPFaHbIWTbI aXblpaTy KOHAbIPFLICHIHbIH,
MblHagan TaHbananybl bonagpl:

2] [

B TuniHgeri KopfFaHbIlW aBTOMaThI.

KopfaHbILWTbl axblpaTy KypbIffbiChbiH TaH4ay 6apbiCbiHAa 31EeKTp
*abablFbiHbIH 6apnblk 9NIEMEHTTEpPIH aFy TOrbIHbIH Xannbl MaHiHe
eckepy Kepek.

KanbinTbl )xafgainapaa naaanaHy 6apbicbiHAa anekTp
KO3FanTKbILbIHbIH aFy TorbiH 21.3 AFy Torbl TapayblHaH kap.

Icke KOCy yaKbITbIHAA KOHE aCCUMETPUSITIbIK ANIEKTPMEH

xabablkTay 6apbicbiHAa afy Torbl 94eTTeriAeH xofapbl 60nybl
MYMKiH >xaHe KAK icke KOCbInybIH TybIHAATYbl MYMKIH.

5.1.5 AnekTp KO3FanTKbIWbIHbIH KOPFaHbILWbl

CopfbIHbIH 3MEKTP KOpFaHbIWbl y3aK yakbiTTap 60MbIHAaFbI
apekeTTeri apTblK XYKTenimMi CUaKTbl 6NokTay xafaavbiHga ga
KOpFaHblWwneH xababiktanfaH. (TP 211)

5.1.6 ToK KyLueriHeH KOpFaHbILl

CopfblHbIH, 3NEKTP KO3FanTKblLWbl haszanap apacbiHAa XaHe dasa
MEH Xep apacblHAa KOCbIFaH BapucTopnap kemeriMeH Tok
KYLLUEiHEeH KopFanfaH.

5.1.7 Kopek kepHeyi xaHe 3neKkTp KoperiHiH xenici
3 x 380-480 B, -10%/+10%, 50/60 I'u, PE.

TOKTBIH XXYMbIC KEPHEYiI MEH XWiniriHiH MOHi COPFbIHbIH,
HOMUWHanNAbl AepekTepiMeH hrpmanblk TaKkTawacbiHaa
KepceTinreHx.

dupmanblk TaKkTalaga KepceTinreH anekTp xababIfFbIHbIH
HOMUWHanNAbl AepeKTepi aneKkTp XeniciHi 6ap napameTpnepimeH
caWn kenyiH kagaranay Kepek.

CopfbIHbIH 3MEKTP KO3FanTKbIWbIHbIH KNeMManblk kopabbiHa
WblFapblnaThiH CbiMAap yLbl 6apblHWa Kbicka 6onybl THiC.
Epekwenik erep kabenb 6ypaHaansl kabenbai mydTagaH
Ke3aencok y3ineTiH 6onca, y3bIHAbIFbl COHFbICH 60MbIMN
y3ineTiHgen y3blHAbIKTA KOPFaHbILWThI XXepre TyMblKTay CbIMbIH
Kypangbl.

— L1

—— L2

—— L3

u\\\\\\\\
@ @
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3-cyp. OnekTp KoperiH xanfay.

KaGenbAai ThifbizaarbiLu.

* 2 x M16 kabenbgi Toifbi3garbiw, kabens anameTtpi 04-010
* 1 x M20 kabenbai Teifbi3garblll, kabenb gnameTpi 09-017
¢ 2 x M16 anmanbl-canmansl kabenbAai eHrisinim.

Eckepmne
Ezep Kopek kabeni 3aKkbiMOaHfaH 60Jica, o1
6inikmi MamaHMeH aniMacmbIpPbiybl KEPEK.

Keni Tuni

Yw dasansbl anekTp ko3ranTkbiwTapbiMeH Grundfos xuinikTi-
peTTerilw copfblnapbl Ke3-kenreH TUNTeri xenire xanrayra
6onapgpl.

Eckepmne

Yw ¢pazanbl anekmp Ko3ranmgbiwmapbiMeH
Xuinikmi-pemmeeiw copfbinapbiH 440 B apmbik
¢haza MeH xep apacbiHOaFbl KepHeyJli Kopek
JKesliciHe xanramaHbI3.
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5.1.8 CopfbiHbI Kocy/axblpaTy 3-ton: XenigeH kopek (L1, L2, L3)

m Xeninik axbipamkbiw KOMe2iMeH COPFbIHbI r T r T
aynaﬁ:ﬂbls Kocy/axbipamy 15 MuHym pemmeH xui emec
emin opbiHOayFa pyKkcam eminedi. ‘ EEE ‘ ‘ EEE ‘
o . NC C NO L1213
XKeninik aXblPaTKbILL KEMETIMEH KOCY GaprCbIHﬂa COpfbl TEK 5

CEeKYH[ 6TKEHHEH KeliH FaHa XyMbIC icTel bacTangbl.

Erep copfblIHbIH aca wui KOCbINbIMbl MEH @XblpaTbiNbIMbl Tanan
eTineTiH 6onca, copfbiHbl KOCcy/axbipaTy 6apbicbiHAa Kocy/
axbIpaTy CbIPTKbl CUTHamNbIHA apHanfaH Kipyai KonaaHblHbI3.

Erep coprbl KOCY/AXbIPATY cbIpTKbl CUrHanbl kKemeriMeH
KocblnaTblH HeMece ceHpipineTiH 6onca, on Te3 apaga XymbIC
ictengi.

= =

e

ABTOMaTTbI KaUTa icke KOCbINbIM

Ezep aemomammbi Kalima icke KOcblibIMOa
OpHambIfiFaH cOpPFbl aKaynbifbIHaH

aXbipamblnambiH 6osica, OHOa OHbI KOUfaHHaH

KelliH, aemoMmammabi mypoe XyMbIc icmel
6acmaimabiH 60nadbl. ‘

Hazap
ayAapbiHbI3

0-10V
F— +[0/420 mA - 420 mA 1:23 HKep (kopnyc)

: ¥Kcac Wweify

Ananpga aBTomaTTbl KaTa icke KOCbInbIM calikec 6antaynapbl ‘
6ap akaynblKkTap TUNi cMaKTbINAap YLWiH FaHa kongaHbansl. ~

o . L I 4-caHablK Ki
Epexere cain, 6yn keneci akaynbikTapablH Gipi: ‘ : 3-caHabik Ki%

*  yakbITLla KanTa XyKTenim 2-caHfibIK Kipy

. o . ‘ 1/0 Kep (kopnyc)
*  KOPEeKTiK 9MeKTp xeniciHaeri akaynblk. +24 B
‘ HaTuuk kipyi
5.1.9 XXanray GENIbus B
‘ SToTaTaaG GENIbus Y
Ezep KOCY/AXBIPATY cbipmKbl aXblpamKbiWbl ‘ ‘ ‘ ‘ ‘ GENIbus A
XanraH6araH 6oJsica, 2 xoHe 3 knemmanapobi ‘ 13[1211110119
STOP
) . ~ 6: Kep (kopmyc)
TemeHri TonTafbl KepceTinreHgepre xataTblH CbIMHbIH, [CRUR 5 +108B
TeXHuKanbIK Kayincisgiri 6ovbiHWa TananTapbiH OpbiHAAY YLUiH, 4:
XKep (kopnyc)

.

1-ton: Kipy
» 2 xoHe 3 knemmanapbiHbiH KOCY/AXKbIPATY
* 1xaHe 9 knemmanapblHbIH caHablK Kipyi

ojojoojo : lcke Kocbiny/
6|5|4|3|2 TOKTaTblfbIM
4-caHpblk Kipyi yHKUMACBIHA CaNKeC KalnTa Kocy.

JKanFacmelpfblwneH 6atnaHbicmbipy. h - 71
BaybITThik 6anTtaynap: «M.T.» <-> «benceHai emec» ‘

: OpHaTtbinfFaH
KYLUEWTINreH oKlwaynay kemeriMeH e3iHiH 6apnblk y3biHa ‘ (50/4-20 mA N0-10 V MOHHIK
6ombiHAa Bip-6ipiHeH ceHimai Typae oklwaynaHybl Tuic. ‘ [ l Kipyi

* 4, 5xoHe 6 kneMmmanapblHblH OpPHATbIIFAH MAHIHIH Kipyi

7 XoHe 8 KnemMmanapbl AaTUYNriHiK cUrHanAapbl 4-cyp. Kocbinbim cbizbace

* B, YxoeHe A knemmanapeiHsi{ GENIbus wuHanapel FanbBaHUKanblK Kayincis WwewliM KyLenTinreH okwaynay
Bapnblk kipynep (1-Ton) KyLLelTinreH okwaynay kemerimeH TananTapblHa, afy )XaHe CaHpblnay TOrbIHbIH X0Ibl G0MbIHLIA
3NeKTp XabAbIfbIHbIH 3NEKTP XeniCiHiH 6enLweriHne )xanfaHFaHHaH TananTapgbl koca anfaHaa cakec 6onybl kepexk.

oKLLaynaHFaH xaHe 6acka anekTp Tis3beKkTepiMeH ranbBaHuKanblk
TYpFblAaH LIeLinreH.

Backapy xymneciHiH 6apnblk knemmachbiHa 3NeKTp Kayincisairid
apTTbipyFa apHanfaH TeMeHaeTinreH kepHey 6epineai (3CHH).

Byn TOK ypyblHaH KOpFaHbILbIH KAMTaMachI3 eTefi.
2-ton: Weiry (NC, C, NO pene, knemmanapbiHbIH CUTHanbl)

LWeiry (2-Ton) 6acka anekTp TizberimeH ranbBaHuKanbIK
wewinreH. WWeiFy knemmanapbiHa XyMbIC KepHeyi Hemece
LamMagaH TbiC TOMeH KepHey 6epinyi MyMKiH.
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5.2 JnekTp *ababifbiH xanfay Yw dasanbl 3neKTp
KO3FanTKbIWTbl copfbinap, 11 - 22 kBt

Eckepmne

Kypacmbipydbi opbiHOalimbIH mymbIHy Wbl
Hemece mynra/ylbiM Kos10aHbICMarbl YIMMbIK
JKOHe )Xepainikmi Hopmamuemi Ky)xammapra
calikec xepae mylibikmayObl OyphbIC Xanray
JK9He KopFaHbIWbIHbIH XayarnkepuwinigiH
kemepedi. bapnbik onepayusinap 6inikmi
MamaHMeH opbiHOanaosbl.

Eckepmne

CopfbIHbIH KnieMManblK KopabbiHOaFbl Ke3-
KesnzeH XXymbicmapOobl Xypeaizep andbiHOa 6yraH
deliH kem dezeHOe 6ec MUHym 6ypbiH KOPeK
KepHeYiH axbipamy Kepek.

CuzHanobl pesie KOPeK KepHeyiHeH axbipamy
6apbicbIHOa XanFaHFaH KyUi KanambiH KOpeKkmiH
CbIPMKbI K©3iHe XajFaHybIHbIH MyMKiHOi2iHe
Ha3ap aydapbIHbI3.

Eckepmne

Knemmanbik kopan 6emidiH memnepamypacsbi
CcopfFbIHbIH XYMbIC yakbimbiHOa 70 °C acmam
60J1ybl MYMKIH.

5.2.1 Oaspnbik

E-copfblHbI 9NeKTp KOPETiHiH XerniciHe xanfay angbiHaa
TemeHpaeri cypeTTeri cbi3baHbl MyKUATTbI TYPAE MEHIepy Kepek.

_____ T
L1 —: : — L1
L2 —: KAK : ——— L2
L3 —: : ——— L3
PE

wfe

5-cyp. XKeninik axblpaTkblWbIMeH, 6ankbiMansl
CaKkTaHAbIPFbIWbIMEH, KOCbIMLLIA KOPFaHbILLbIMEH XaHe
KOPFaHbILTbI XXepre TyNbIKTaybIMEH COPFbl Xerire
XanfaHfaH

5.2.2 Tok cofyblHaH Kopfay - Tikenen Tyiicy 6onmaybl
6apbicbiHOa

Eckepmne

Copfbl KONIOaHbICMaFbl YIMMbIK XKaHe Xxepainikmi
HopMamuemik Ky)kammapfa calikec xepze
mylbIKmasybl Kayem.

Ocipece, ecep >10 MA ary moabi 60o1ambiH 60Jica,
KO3ranmkbiwmal xepae mylibiIkmay 6apbicbIHOa
cak 60JIbIHbI3.

Erep >10 MA afry Torel 6onatbiH 6onca, Copfbl CTaLMoHapsbI
)KOHe KO3fanbICCbl3 OpHaTbINybl THIC.

KypacTblpy TemeHe KenTipinreH molcangapablh, 6ipiHin ynrici
BovibliHIWa opblHAanaabl:

* 10 MM? keM 6onManTbiH KenaeHeH KUbIMbICbIMEH Xeke
KOpPfaHbILL CbIMbIMEH.

TMO04 3021 3508

6-cyp. 4-03eKTi KyLWTik kabeniHiH cbiMaapblHbIH GipiHiH
KeMeriMeH Xeke KopFaHblLL CbIMbIH anfay (10 Mm? kem
60onNmManTbIH KengeHeH KuMacbiMeH)

* KywTik kabeni peTiHge Gipaen kengeHeH KMManbl eKi
KOpFfaHbIWTbl CbiIMAapbIMeH; Bip CbiMbl KNeMMmanblk Koparnka
Xepre TynblKTayablH KOCbIMLIA KeMMachiHa XanfaHagbl.

TMO03 8606 2007

7-cyp. 5 TapMakTbl KYLITiK kKabeniHiH eKi CbIMbIHbIH KOMerimeH
Xepre TYNbIKTanbIMbIHbIH €Ki KOPFaHblLL CbIMAAPbIH
xanfay

KopfaHbIWThl )Xepre TyWblKTay cbiMaapbl He capbl-xacbin (PE),
Hemece capbl-xacbin-kek (PEN) TyciHaeri TycTik TaHbanaHybl
bonagsbl.

5.2.3 BankbiManbl caKkTaHAbIpFbIlITap
CakTaHAbIpFblUTapAblH YCbIHbINFAH TUNTIK enwemaepi

21.1 Kopek kepHeyi TapayblHAa KepceTinreH.

5.2.4 KocbiMLIa KOpFaHbILW

Erep KocbIMLIa KOpFaHbILL peTiHAe COpfbl ANEKTP KOHABIPFbICbIHA
XanfaHfaH 6onca, xepre ary TorbiHaH KopfaHbiww (KAK)
KonaaHbinaabl, KOPFaHbILWThl @XblpaTy KOHOBIPFBICHIHbIH,
MblHagan TaHbanaHybl 6onaabi:

[

B TuniHgeri KopFaHbilw aBTOMaThbI

KopfaHbIWTbl axblpaTbiny KYpbInFbICbiH TaHAay 6apbicbiHAa
3NeKTp KabAbIfbIHbIH 6apnblk 3NeMeHTTEPIH afFy TOrbIHbIH >Karnmbl
MaHiHEe ecKkepy Kepek.

KaneinTel xafaanaa nanganady 6apbicbiHAa 3NeKkTp
KO3FanTKbILbIHbIH aFy TOrblH 21.3 AFy moabl TapayblHaH Kap.

Icke Kocy BapbicbiHAA XOHE aCCUMETPUSNbIK 3MEeKTPIi
KamTamacbl3 eTy 6apbiCbiHAa afy TOrbl 94eTTeriAeH ThiC XKofFapy
6onybl MyMKiH xxaHe KAK icke KOCbINybIH TYbIHAATYbl MYMKIH.
5.2.5 JnekTp KO3FanTKbIWbIH KOpFay

CoOpFbIHbIH 3MEKTP KOPFaHbILbl 6ipTe-6ipTe apThik XyKTenimMmiHeH
KkopfanfaH, (TP 211).
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5.2.6 TOK KyLleliHEeH KOpFaHbILl
Copfbl xenige eTneni ToK KyLWEiHeH KopFanfaH.

Copfbl xenige eTneni TOK KyLLeliHEH KOpFay anemMeHTi 6onbin
TabblnaTblH BAPUCTOPMEH abablKTanfaH.

YakbIT ©Te Kere BapucTop ©3iHiH aTkapbiMAbIK KaCUeTiH
XOFanTabl XXoHe OHbl anMacTbIpy KaxeT 6onaabl. Bapuctopabl
anmacTbIpy kepek 6onfaH yakpiTta PC Tool E-products-te calikec
eckepTne curHanbl kepiHedi. 19. TexHukanbIK Kbiamem Kkepcemy
TapayblH Kap.

5.2.7 Kopek KepHeyi XaHe anekTp KoperiHiH xenici
3 x 380-480 B -10%/+10%, 50/60 Iy, PE.

TOKTbIH XXYMbIC KEPHEYi MEH XMUINiriHi{ MOHi COPFbIHbIH,
HOMUHanNAbl AepekTepiMeH upmanbik TaKkTallacbiHga
KepCeTinreH.

OnekTp KO3FanTKbILWbIHbIH cMnaTTamanapbl 3MeKTp KoperiH
OpHaTy OpHbIHAA KONAaHbINaTbiH NapameTpepre conkec
6onaTblHAbIFbIHA KO3 XEeTKi3iHi3.

COpfFblIHbIH 3NEKTP KO3FaNTKbILLbIHbIH KNeMMarnblk kopabbliHa
WblFapblNaThiH cbiMAap bl 6apbiHLLA Kbicka 6onybl TUIC.
Epexkwenik erep kabenb 6ypaHgansl kabenbai MydTagaH
Ke3aencok y3ineTiH 6onca, y3blHAbIFbl COHFbICHI 6OMbIMN
y3ineTiHOen y3blHAbIKTA KOPFaHbILWTbI Xepre TyhblkTay CbIMbIH
Kypangbl.

TapTy catTepi, L1-L3 knemmanapsl:

TapTyablH M.T. caTi: 2,2 Hm
TapTyablH M.X. coTi: 2,8 Hm

%

TMO03 8605 2007 - TM04 3048 3508

8-cyp. OneKTp KoperiH xanfray

KaGenbpai Thifbi3gafblill.

* 1 x M40 kabenbgi Toifbi3garbill, kabenb gnameTpi J16-328
* 1 xM20 kabenbai Toifbi3garbilw, kabenb gnameTpi F9-B317
* 2 x M16 kabenbai Teifbi3garbill, kabenb guameTpi F4-310
e 2 x M16 anmanbl-canmanbl kabenbAai eHrisinim.

Eckepmne
Ezep Kopek kabesi 3aKkbiMOaHFaH 6oJsica, on
6inikmi MamaHMeH aniMacmabIpbIybl Kepek.

XKeni Tuni

Yw asanbl anekTp KosranTkbilTapbiMeH Grundfos xuinikTi-
peTTeriw copfbinapbl Ke3-KenreH TUNTETi Xenire xanrayra
6onagpl.

Eckepmne

Yw ¢hazanbl anekmp Ko3ranmgbiwmapbIMeH
Xuinikmi-pemmeeziw copfrbinapbiH 440 B apmbik
¢haza MeH xep apacblHOarbl KepHeyni Kopek
JKeniciHe anFamaHbi3.

30

5.2.8 CopfblHbI KOCcy/aXblpaTy

Xeninik axbipamkbiw KeMme2iMeH COpPFbIHbI
Kocy/axbipamy 15 MuHym pemmeH acbipmat
opbIHOayFa pykcam emineadi.

Hazap
ayAapblHbI3

XKeninik axblpaTKbILW kKeMeriMeH Kocy 6apbiCbiHAa COpPFbl TEK
5 cekyH 6TKEHHEH KeWiH FaHa XXyMbIC icTen 6acTanabl.

Erep copfblHbIH aca Xui KOCbISbIMbl MEH aXXblpaTbifbIMbl Tanan
eTineTiH 6onca, copfbiHbl KOCcy/axblpaTy 6apbicbiHAa Kocy/
aXxblpaTy CbIPTKbI CUTHATIbIHA apHarnFaH Kipyai KongaHbiHbI3.

Erep copfbl KOCY/AXKBIPATY cbIpTKbl CUrHarnbl keMerimeH
KocblnaTblH HEMece ceHZipineTiH 6onca, on Te3 apaga XymbIC
icrengi.
5.2.9 Xanray

Ezep KOCY/AXBIPATY cbipmKbl abipamKblWbi

Hyckay |asnraH6araH 6osica, 2 xaHe 3 KneMmanapobl

JKanFacmbipfrbiwneH 6alinaHbicmsipy.

TeMmeHri TonTafFbl KepCeTiNreHaepre )xataTbiH CbIMHbIH,
TeXHUKanbIK Kayincisgiri GovblHWa TanantapbliH OpblHAAY YLUiH,
KYLUENTINreH okwaynay kemeriMmeH e3iHiH, 6apnbik y3biHa
6onbiHaa Bip-6ipiHeH ceHimai TypAe oKwaynaHybl THic:

1-ton: Kipy

» 2 xoHe 3 knemmanapbiHbiH KOCY/AXbIPATY

* 1 xoeHe 9 knemmanapblHbIH CaHAbIK Kipyi

* 4, 5xoHe 6 kneMmmanapblHblH OpPHaTbINFAH MAHiHIH Kipyi
e 7>8He 8 knemmanapbl 4aTUYuriHiH curHangapsl

* B, Y xaHe A knemmanapbiHblH GENIbus wnHanapbl

BapnbIk Kipynep (1-Ton) KyLLeNTiNreH okwaynay kemerimeH
3NeKTp XababIFbIHbIH ANEKTP XeniCiHiK 6enweriHe )XanfaHFaHHaH
oKLLaynaHfaH xaHe 6acka anekTp Ti3bekTepiMeH ranbBaHuKanbIK
TYPFblAaH LeLinreH.

Backapy xymneciHii 6apnblk kneMmmMacbiHa 3neKkTp Kayincisgirii
apTTbIpy YLWiH TeMeHAeTinreH kepHey 6epineai (3CHH).

Byn ToK ypyblHaH KOpFaHbILLbIH KAMTamachl3 eTesi.
2-ton: Weiry (NC, C, NO pene, kneMManapblHbIH CUrHarnbl)

LWeiFy (2-Ton) 6acka anekTp TizberiMeH ranbBaHMKanbIK
wewinreH. LUbify knemmanapblHa )XyMbIC KepHeyi Hemece
LamajaH TbIC TOMEH KepHey 6epinyi MyMKiH.



Fpynna 3: Xeninik kyaTt ke3i ( L1, L2, L3 knemmanapsbl)
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9-cyp. bannaHbicTbipy cbi3bachl

lanbBaHWKanblK Kayincia WeLlim KyLWenTinreH okwaynay
TanantapbiHa, afy XXaHe CaHpblnay TOrbIHbIH X0Jbl HoVibIHLA

3: XKep (kopnyc)
2: lIcke kocblny/
TOKTaTbINbIM

TananTapAbl Koca anfaHga cankec 6OJ'beI Kepek.

TMO5 7035 0313

5.3 CurHangbl kabenbgep

* KOCY/AXbIPATY cbipTKbl axblpaTKblLLbl, CAHAbIK Kipici,
COHbIMEH KaTap opHaTbIffaH MOH MeH AaTYMKTIH kabenbaepi
akpaHganfaH. 0,5 Mm? kem emec xaHe 1,5 MM? apTbIK
©onmanTbiH KengeHeH KubinbiCbiIMeH kabenbaepai konaaHy
KaxeT.

» Kabenbaepai akpaHgay copfbl canmarbiHa kabenbai
KabbIKTapbIHbIH EKi YLUbIH XarnfayblIMeH opblHaanaabl.
OkpaHaayLbl KabblfbIHbIH BYWipi knemmagaH Mennidie
TOMeH MYMKiH 6onaTbliH xotoblHAa 6onybl Tuic, 10-cyp. Kap.

TMO02 1325 0901

10-cyp. KanbinTbl akpaHganfaH kabenbgep opambl MeH
CbIMAapbIH KOCy

* Maccara kocy bypaHganapbl yHeMi kabenbAiH, )KanfaHfaHbl
Hemece xanfaHbaraHblHa KapamacTaH, MblKTbl TapTbinybl
THic.

*  CopfblHbIH 3NEKTP KO3FaNTKbILbIHbIH KNeMMarblK kKopabbiHa
LWbIfapbiNaTbiH CbiMAapAblH Yibl 6apbiHLWa Kbicka 6orFaHbl
KOH.

5.4 lLnHaHbI Xanfayfa apHanfaH kabenb

5.4.1 )KaHa opHaTbIbIM

BaiinaHbic WnHackl 6oibiHWa Kocy YLiH, 0,2 MM? keM eMecC XaHe
1,5 MM? apTblk 6ONMaNTbIH XXefi KMbINbICbIMEH YL TapMakTbl
aKpaHpanfaH kabenbAi KonaaHy Kepek.

» Erep coprbl kabenbai KoCbInbIMbl 6ap KypblnfbiFa XanfaHaTblH
6onca, akpaHpanfaH opamabl opamHblH 6apnblk nepumeTpi
6oVibIMeH apHalbl KarncbipMaMeH Xarnfay Kaxer.

» Erep KypbInfblHbIH OCbIHAAN kabenbai KOCbIbIMbI X0k 6onca,
aKkpaHAanfaH opampbl 11-cypeTTe KepceTinreHaen etin, ochbl
XaFblHa XanfaHfaH KyWi kangelpagbl.

TMO2 8841 0904

11-cyp. 3 TapmakTbl akpaHAanfaH kabenbai xanray

5.4.2 EpTepekTe opHaTblfIFaH COPFbiHbI ariMacTbIpy

» Erep ecki copfblHbl OpHaTy 6apbiCbiHAa 2 TapMakThbl
aKpaHpanfaH kabenb opHaTbinFaH 6onca, xanfay 12-cypetTe
KepceTinreHAen eTin Xyprisinyi Tuic.

TMO2 8842 0904

12-cyp. 2 TapmakTbl 3KpaHaanfaH kabenbai xanfay
» Erep ecki copfblHbl OpHaTy GapbicbiHAa 3 TapMaKThbl

aKkpaHpanfaH kabenb opHaTbinFaH 6onca, xanfay 5.4.1 KaHa
OpHambIIbIM TapayblHa CANKeC XYPrisinyi Tumic.
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6. PeTTey apicTepi

MapameTpnepdi opHaTy XaHe CopfFblNlapMeH XUinikTi-peTTeneTiH
6ackapblnbiM nanganany xxeHe 6ackapy pexvmaepiHe cankec
opblHAanagsl.

6.1 Pexxumpepre wony

Maipanauy Kanbintel — ToktaTy — M. — M.x.
pexumi
naﬁ,qa1_1aHy PeTTenmMenTt. — PetTeneti.
pexumi
TypakTsl TypakTsl

cunaTTambICbIMEH KbicbIM"

1) Ataynbl 6ackapy pexumi yLiH COpfFbl KbICbIM AaTYuriMeH
xababikTanfaH. Copfbl COHbIMEH KaTap TemnepaTypa
nartyurimeH xabablktana anaabl. byn xarganga petrey
pexuMmi xarganblHAa TypakTel TeMnepaTtypa peTTeneTiH
bonagpl.

6.2 NanpanaHy pexumi

Erep nanganaHyabliH kKanbinTbl peXuMi opHaTbinFaH 6onca,
6ackapyablH peTTeneTiH HEMece PeTTeNMENTIH PEXUMIH KotoFa
6onapbl. 6.3 backapy pexumi TapayblH Kap.

ManganaHyabiH 6acka Aa MyMkiH 6onaTbiH pexumaepi:
TokmambinbiM, M.m. Hemece M.x.

* TokTaTbInbIM: COpfbl TOKTaATbIIFaH

e MT.: COpfbl aHanNbIMHbIH MEVAIHLLE TOMEH
XWiniriMeH >XyMbIC iCTENAi.
o Mk COPFbl alHamNbIMHbIH MEWiHLLE XXOfapbl

XKUInNiriMmeH >Xxymblc ictengi.

13-cypeTTe COpfblHbIH MEWiHLLE XXOFapbl XXoHEe MENiHLIE TOMEH
cvnatTamanapbl cbidba TypiHAe YCbIHbINFaH.

H

M.x.

M.T.

X

Q

TMOO 5547 0995

13-cyp. MenniHwwe xofapbl XoHe MenniHwe ToMeH
cunaTtamanap

M. XK. cunaTTama mbicanbl COpFbiHbI KypacTbipy 6apbicbiHAa
XyredeH ayaHbl xo0to 6apbiCbiHAA CypbINTanybl MyMKiH.

MenniHwe TeMeH cunaTTamara corikec nanganaHy pexuwMiHge
erep menniHwe TemeH bepinic kaxeT 6onfFaH xafganga TangaraH
XKOH.

Erep copfbiHbIH KOPEK KepHeYi ablpaTbifiaTbiH 605ica, COPFbIHbIH,
6anTaynapbl cakTanaTtbiH 6onagpi.

Grundfos GO Remote napameTpnepgiH kocbiMLIa OpHaTbINy
MYMKIHAITH )XaHe MaHbI3abl NapameTpnep AucnneniHe WoiFyabl
6epeni, 9. Grundfos GO Remote TapaybliH Kap.
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6.3 backapy pexumi

6.3.1 3aybITTa OpHaTbINFaH AaT4YMKCi3 COpFblnap

[aibiHaayLubl 3aybiTTa COpFbl anablH ana peTTenMenTiH 6ackapy
pexumiHe 6antanagbl.

BackapyablH peTTenvenTiH pexuminae copfbl 14-cyp. eHrisinreH
TypaKTbl cunaTTamara ConKec XXyMbIC icTengi.

H

TMOO 7746 1304

14-cyp. PeTTenmenTiH pexumaeri copfbl (TypakTbl
cunaTttama)

6.3.2 KbicbIM AaT4YuMKTi copFbinap
Copfbl eki pexumae atkapbina anagbl:
peTTeneTiH XaHe peTTenmenTiH, 15-cyp. kap.

MapanaHyablH peTTeneTiH pexumi 6apbiCbiHAa COpFbl peTTeneTiH
napameTpnepaid TaHgansin 6epinreH MaHiHe Calikec e3iHiH
eHAIpIMAINIriH (SFHN COPFbIHbIH LWbIFYbIHAAFbI KbICbIM) aBTOMATThI
TypAe KenTipe anaabl.

BackapyablH peTTenMenTiH PeXMMIHAE COPFbl EHTI3iNreH TypaKTbl
cunaTTamara CoMKec XXyMbIC icTengi.

PetteneTiH PeTttenmenTiH
H H
Hsetf S
<
/ P
©
e © €
°
AN © S
Q Q =

15-cyp. PeTTeneTiH (TypakTbl KbiICbIM) HEMECE peTTeNMenTiH
(TypakTbl cunatTama) pexvMaeri copfbl

7. Copfbl napameTpriepiH opHaTy

7.1 3aybITTbIK 6anTaynap

3aybITTa OpHaTbIIFaH AaT4YMKCi3 copFbinap

[avibiHaayLwbl 3ayblTTa copfbinap 6ackapyablH peTTenMemnTiH
pexumiHe angbiH ana 6antanfaH.

OpHaTbinFaH MaH copfbiHbiH 100% MelniHLwe xofapbl
eHAipimainiriHe cevikec kenepai (copfbiFa 6epinreH epekLuenik
Ky>KaTblH Kap.).

KbicbiM gaTtuuri 6ap copfrbinap

HavibiHaayLwbl 3ayblTTa copfbinap 6ackapyabiH peTTeneTiH
pexumiHe anablH ana 6antanfaH.

OpHaTbinFaH MaH gatuunkTiH 50% AnanasoHbliHa cavikec kenegi
(copfbIHbIH, (bMpMarnblK TaKkTawachblH Kap.).



8. bBackapy naHeniHiH KemeriMmeH
napameTpnepai opHaTty

Knemmanblk kopanta opHanackaH 6ackapy naHeni, 16-cyp,

Keneci TyMmenepi MeH xapblk uHAMKaTopnapsl 6ap:

» OpHarTbinFaH MaHiHIH TancelpMacbiHa apHanfaH @ xaHe @
Tynmenepi.

* bepinreH MaHHIH MHOVKaALMSACbIHA apHanfaH capbl TYCIHIH
XapblK epici.

» XKacbin ()kyMbIC UHAVKALUSIChI) XaHE Kbl3biN (aBapusnblK
VHOUKaLUS) TYCi CUTHaNM3auUsICbIHbIH XXapblKAWOATbI
Xynenepi.

e Tynmenep

Xapblik epici S— @/

YKapblk
VHAvKaTopnapsbl

TMO02 8513 0304

16-cyp. Yw dasanbl 3NeKTp KO3FanTKbIWTbl COPFbllapMeH
6ackapy naHeni, 3,0 - 22 kBT

8.1 MNarpanaHy peXXuMiH opHaTy
MywmkiH 6onaTeiH 6anTtaynap:

e KanbinTbl.
*  TokTaTy.

« M

°© M.X.

CopfblHbI Kocy/axbipaTy

KaxeTTi opHaTbinFaH MaH KepiHbeliHwe @), 6acbiHbI3. byn
nanganaHyablH, «Kaibinmbly PexXunMmi.

BapnbIk xapbIK epici akTuBci3aeHAipinMeniHLLe XaHe Xacbin
XapblK UHAMKATOPbI XbIMbINbIK €TiN TypFaHLua, @ ycTan oTbipbin,
COPFbIHbl TOKTATbIHbI3.

MenniHwe ToMeH cunaTtTaMmacbliHa cakec nanganaHy
pexumiH 6antay

CopfblHbIH MeNniHWe TeMeH cunaTtTaMacbiHa eTy YLWiH, @),
6acbIHbI3 (TOMEHT I XapblK epici XbiMbINbIKTakabl). TOMEHTI apblK
epiCi XaHFaH yakbITTa epic XbIMblblKTayblH 6acTay yLiH, &

3 ceKkyHA ycTan TypbIHbI3.

ManpganaHyablH peTTeNMenTiH HeMece peTTeneTiH peXxnMiHe
KanTy YyLWiH, Tanan eTinreH opHaTbififaH MAH MHAMKALUACHI
KepiHbeniHWwe @ 6acbiHbI3.

H

o L

TMO0O 7346 1304

Q

17-cyp. MenniHwe TeMeH cunaTTaMacbiHa Calkec nanganaHy

MeWniHwe xofapbl cunaTTamara cankec navganaHy pexuMmiH
6anTtay

CopfbIHbIH M.JX. cunaTTamacbiHa eTy YLWiH, @ 6acbkiHbl3. XKoFapfbl
)apblK epici )xaHfFaH yakbITTa OCbl epic XbinbinblkTayasl 6actay
YLWiH, @ 3 cekyHA 60ibl ycTan TypblHbI3.

ManpganaHyablH peTTeneTiH XoHe peTTEeNMEeNTIH pexXnMiHe eTy
YLWiH, Tanan eTinreH opHaTbINFaH MaH MHANKALUACHI
kepiHbeniHWwe @ 6acbiHbI3.

H

TMOO 7345 1304

Q

18-cyp. MenniHwe xofapbl cunaTtrama

8.2 OpHaTbInFaH MaHHiH 6anTaynapbl

OpHarTbinfFaH MaHAi @ Hemece (@ TymMenepiH 6aca oTbIpbIn
6anTaHbI3.

Backapy naHeningeri xapblk epici OpHaTbINiFaH MOHHIH KaHAawbl
6epinrenpirin 6ingipeni. 8.2.1 xaHe 8.2.2 TapaynapbiHaH
Mblcangapabl KapaHbi3.

8.2.1 BackapyAblH peTTeneTiH peXuMiHAeri Copfbl
(KbICbIMAbI peTTey)

Mbicanbl:

19-cypeTTe 5 xaHe 6 nHamkaums epici xxaHagbl. Ocbinaniwa
3 GapablH Tanan eTinreH opHaTbiNFaH MaHi 6enrineHen.

Bantaynap avanasoHbl 4aTYMKTI eniwey Ananas3oHblHa TeH
(BaTyYmMKTIH dMpManbIikK TaKTallacbliH kap.).

oo

I | Spe—
© 1T_ =.
o 17 =
/

TMOO 7743 0904

0 o=

19-cyp. OpHaTbinFaH maH 3 6apfa TeH eTin GepinreH,
KbICbIMAbl peTTey

8.2.2 BackapyAblH peTTeNnMenTiH peXXuMiHAeri copfbl

Mbicanbl:
BackapyablH peTTenMenTiH pexXnmiHae COPFbIHbIH eHAIpiMAainiri
M.K. XX@HE M.T. eHZIpiMAiNik cunaTTamanapbiHbiH apacbiHAarbl
AunanasoHga opHaTbinagbl, 20-cyp.

Hi

TMOO 7746 1304

20-cyp. PeTTenmenTiH pexumaeri copfbl @HAIPIMAINITiH
6antay
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9. Grundfos GO Remote

Coprbiga Grundfos GO Remote-MeH cbiMCbI3 paguo xaHe
MHppaKbI3bin 6anaHbic MyMKiIHAIM KapacTblpblFaH.

Grundfos GO Remote dyHkuns 6anTaynapblH Xy3ere acbipyfa
MYMKiHAIK 6epegi )XaHe OHIM XaHe XXyYMbIC cunaTTamanapbliHbiH
napameTpnepi Typanbl TEXHUKanbIK NapaMeTprepiHiH KyniHe
Loy acayfa MyMKiHAiK 6epefi.

Grundfos GO Remote eki ap Typni Mmobunbai nHTepderictepmeH
(MI) xymblic icTengi, 21-cyp. Kap.

TMO05 5383 4312

21-cyp. VIHdpakbi3bin curHan apkeinsl Grundfos GO Remote
MEH Ccopfbl apacbiHAarbl 6ainaHbic

9.2 HaBurauusa

HaBurauusaHbl HOMKaUWA NaHerniHeH Xy3ere acblpyfa 6onagasbi.
22-cyp. kap.

WUHavkaums naHeni

15

TMO5 5609 3912

16 17 18

22-cyp. NHavKaunsa naHeniHin mbicansl

Ank. Cunatbl

OpekeT

AnK. CunaTtbl

Grundfos MI 202:
1 Apple iPod touch 4, iPhone 4 Hemece eH COHfbI
HyckanapbIMeH Oipnece oTbipbIn, kKongaHyFa 6onagpl.

1

Kanray
VHAMKALMUSCHI

Ocbl MaTiH Grundfos GO Remote
kocbimMwwackl Ml 202 Hemece MI 301
MoAynbAepiHe KocblnFaHaa kepiHeai.
Erep annapart kockinmaca, Grundfos
eHiMAepiHiH AepekTepimeH anbipbac
MYMKiH emec.

Grundfos MI 301:
WHdpakbI3bin 6ainaHbiCbiH KaMTaMachl3 eTETiH Xeke

2 moaynb. Mogynbai Bluetooth dpyHkumsiceimer Android
Hemece iOS 6a3acbiHaa cmapTdoHAapMeH Gipre oTbIpbin
KongaHyfa 6onagsbl.

9.1 BannaHsbic

Grundfos GO Remote xaHe copfbiHbIH apacbiHAaFbl 6anaHbIc
yakbiTbiHAa Grundfos Eye opTanbifbiHAaFbl )Kapblk MHAWKATOPbI
)Kacbln TYCMNEH XbINbINbIKTanTbiH 6onagbl.

[epekTep Gepinici bannaHbICTbIH Keneci MHpakbI3bi
B6avinaHbic.

WNHbpakbI3bin GainaHbICTbIH CeaHCbl YakbITbiHAA COPFbIHbIH
6ackapy naHeniHe Grundfos Remote 6afbiTTay Tuic.
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2 Kavitapy Tynmeci AnpbIHFbI 3KpaHfFa KauTy.
3 OHiM Typansbl OHiM Typanbl TEXHUKanbIK AepeKkTepai
ManimeTTep KepceTeni.
Grundfos GO Remote aepektepimeH
4 ©Him aTaybl anblpbacTbl XXy3ere acblpaTbiH 6HIM
aTaybl.
ABapusanblk
ABapusinbIK curHangap MeH
5 cwurHangap MeH L
eckepTnenep KeckiHi.
eckepTnenep
6 Grundfos Eye OHIMHIH )XYMbIC KYNiHiH KECKiHi.
7 Herisri kyniHiH{ MaHi  Heriari Kyni MaHiHiH KeCKiHi.
8 Koc‘.’lea KYWIHIR KocbiMLLa Ky MaHiHiH KECKiHi.
MaHi
OHimai 6ackapy kaHaanm nHTpederic
9 backapy keasi apKblnbl )Xy3ere acaTblHObIFbIH
KepceTteni.
10 Backapy pexumi OHiMMeH Backapy pexuMiHiH KeCKiHi.
1 HakTbl opHaTbinfFaH HakTbl opHaTbINFaH MaH
MOHHIH KepceTKilWi  KepCeTKiLliHiH KeCKiHi.
12 TManpanany pexumi [ManganaHy pexunmiHiH KeckiHi.
13 Mazsipai kepcety Backa masipnepre KomkeTiMainik.
14 TokTtaTy XKyMbICTbI TOKTaTY.

Kypanpap naHenbpgepi

15

AHbIKTaMa

AHbIKTaMa yHKUMSCbIHAA
GanTaynapabl KONAaHyLWbIbIK
e3repTyi XaHe T.6. XeHinaeTeTiH
Ma3ip cunatTanfaH.

16

KyxaTHama

TenkyxaT, KypacTblpy xaHe
navifjanaHy 6ovblHWa Hyckaynblkka
XoHe Kbickalla Hyckaynblkka (Quick
Guide) kormkeTimainik.

17

Ecen

KonparyLwbinblk ecentepiH Kypyfa
MYMKiHLWinik 6epeai.

18 >KaHapty

Grundfos GO Remote KocbimMLLaCbIH
»aHapTyFa MyMKiHLWIinik 6epeai.




9.3 MANOANAHY

9.3.1 OpHaTbInfaH MaH

OpHaTy AManasoHbl XXaHe AaTYMKTIH ce3iMTarn aNeMeHTiHIH,
ernwem AnanasoHbl peTTeneTiH nanganaHy pexumi kesiHge
MblHafaH calikec kenegi: 0 aeH 25 M. AeniH.

BackapyablH peTTenMenTiH pexnmi kediHae opHaTbinFaH MaH
MeniniHLwwe >xofapbl eHAIpiMAINiKkTeH % TypiHae G6epinyi Tuic.
OHAipiMAINIKTi opHaTy AManasoHbl M.XK. XX8He M.T. cunaTtTamaHblH,
apacblHAa opHanackaH.

opHaTbIﬂFaH M9H XX®9He CbIPTKbl CUrHan

Erep copfbiMeH 6ackapy CblpTKbl CUrHan4apMeH xysere
acblpbinaTbiH 6onca (Tokmay, MeliniHwe memeH Hemece
MediniHwe xofapbl cunammamarsnap), OH4a OpHaTbINFaH MaHAI
6epyre 6onmangpi.

Grundfos GO akpaHbIHAa MblHaHAalW eckepTy nanpa 6onaabi:
«BHelwwHee ynpaBneHue!» (CoipTkbl 6ackapy!)

CopfbIHbIH TOKTaTbINYbl 2-3 kKnemmanap (axblpaTbinfFaH Tisbek)
apKbinbl OpblHAANATbIHBIH HeMece copfbl 1-3 knemmanap
(TyMbIKTanfFaH Tidbek) apkbinbl M.T. HEMeCe M.)K. OpPHaTbIFaHbIH
TeKCepiHi3.

OpHaTbINfaH MaH XaHe WWMHA apKbinbl 6epineTiH 6ainaHbIic

coHpali-ak erep copfbiMeH 6ackapy 6annaHbIC LUMHACHI apKbinbl
6ackapyablH CbIPTKbI XKYMECIHEH Xy3ere acblpblnaTbiH 6onca,
opHaTbIfFaH MaHHiH 6epinyi MymkiH 6onmaiigsl. Grundfos GO
aKpaHblHAa MblHaHAaw eckepTy navaa 6onaael: «Ynpasnexve
yepes wuHy!» (LuHa apkbinbl 6ackapy!)

LLinHa apbinbl 6epineTiH 6ainaHbICTbl @XblpaTy YLUiH, LWWHAHbIH,
TYMICYiH afbITbIHbI3.

9.3.2 XXyMbIc pexumi

Keneci xymbICc pexumpaepinin 6ipeyiH 6epiHis:

*  Makc. (M.x.)

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

* MuH. (M.1)

*  OcmakHos. (TokTaTy.)

ManganaHy pexunmaepiH opHaTbINFaH MaHHIH 6anTaybiH
e3repTnew 6epyre 6onagbl.

9.3.3 ABapusanap MeH eckepTtyrnep

XKninikTi-peTTeriw copfbinapabliH akaynblKk MHOMKALUACHI €Ki
TMNTe 6oMybl MyMKiH: aBapusAnblK CUTHaN HEMeCe eckepTy.

«Aapusi» Grundfos GO akpaHbiHAa aBapusi MHAMKALUSACHIH
6enceHaipe Tyceai, 6yn ke3ge coprbl 6acka naganaHy pexvmiHe
ayblcafpl, opetTerigen, TokTay. bipak aBapusira akenin cofatbiH
Kenbip akaynbikTap kesiHge, 6antaynapbiHa CaikeC Copfbl
aBapusanbl curHan 6onFaH kesae Ae XXKyMbICbIH XanfacTtbipa bepegi.

«EckepTy» Grundfos GO akpaHbiHAa eCKepTy MHANKALMACHIH
6enceHaipe Tycegai, 6ipak 6yn ke3ae copfbl NanganaHyabi
Hemece 6ackapyablH 6acka pexuMiHe aybicnangbl.

«Eckepmy» uHOukayusicbl mek yw ¢hasasbi

Hyckay | anekmp Ko3ranmgbiwmapmeH xab0biKkmaJfaH

copfbinapfa FaHa Kos0aHaobl.

ABapus

Copfblaa akaynbikTap TyblHAaybl 6apbicbiHAa OHbIH ceGenTepi
avcnneiire welfapbinasi.

Keneci akaynbiktap cebentepiHii uHaAnkauusicel 6onybl MyMKiH:

*  Omcymcmeue uHOukayuu asapuu (ABapus MHANKALMACHIHbIH
6onmaybl)

» [lepeepes dgucamens (KO3FranTKbILWTbIH KbI3bIN KETYi)
» [loHuxeHue HanpsixeHus (KepHeyaiH TomeHaeyi)

* Acummempusi HanpsixeHus cemu (XKeni KepHeyiHiH
accumetpuscsl) (11 - 22 kBT)

* [lepeHanpsixeHue (KepHey KyLLiHiH apTybl)

*  Cnuwkom mHoe2o nepesanyckos (TelM Ken Kanta icke
KOCbINbIM) (3kaHbINbICyAaH KeniH)

* bonbwas Hagpy3ka (YNKeH xykTeme)
* HenonHas Hazpy3ka (Kem xykTeny) (11-22 kBT)

» CueHan damyuka eHe duanasoHa (JuanasoHHaH TbiC AaTuYnK
curHanbl)

» CueHan ycmaHo8/1eHHO20 3Ha4yeHuUs1 8He duarnasoHa
(Onana3oHHaH TbIC OpHaTbINFaH MaHHIH CUrHanbI)

*  BrewHssa owubka (CbIpTKbl kaTenep)
» [pyaue owubku (Backa katenep).

Erep copfbl KONMeH KanTa icke KocblnyFa opHaTbinFaH 6onca,
oCbl Ma3ip ananpa erep akaynblk xxovblnFaH 6onca faHa, gnanor
KecTeciHAe aBapusAnblk curHan Tycipinyi 6onybl MyMKiH.

Eckepmne
(Tek yw ¢pasanbl 3INEKTP KO3FaNTKbIWTbI COpFbinap)

EckepTy curHansl nanga 6onfaH xarganaa, 6yn tepeseseH
cebebi kepceTineTiH bonaapl.

Keneci nHavkauns 6onybl MyMKiH:

*  Omcymcmeue uHOukayuu npedynpexdeHus (EckepTy
HAMKaUUSICbIHBIH 6onmaybl)

* CueHan 0am4yuka sHe Quana3oHa ([aT4nKTiH curHanbl
AnanasoHHaH TbiC xepae)

*  3ameHums cmasky nodwunHukoe dgueamerss (KosFanTKblLL
MOWbIHTIpEKTEPiHiH MaliblH anbipbacTay) (Tek 11-22 kBT),
19.2 TapayblH Kap

*  3ameHums nodwunHuku dsuzamers (Ko3fanTKbILTbIH
MOWbIHTIpEKTEPIH alibipbacTay)

*  3ameHumsb sapucmop (BapcTopbiH aibipbacTay), (Tek 11-22 kBT),
19.4 TapayblH Kap.

AkaynblKTapbl XXOMbINFaH yakbITTa €CKepTy UHANKALMUACHI
aBTOMaTThl TYPAE XOFanbin keTesi.
9.3.4 Akaynappabl TipKey XXypHanbl

AkaynapgablH, aBapusanap xaHe eckepTyrnep CUSIKTbI, eKi TUMiHe
ae apHanfaH Grundfos GO akaynbiKkTapAbl Tipkey XypHanbl
dyHKLMsACH Bap.

ABapwusanap XypHanbl

«ABapusinap» TyblHAaraH kesfe 6ec CoHfbl aBapus

UHAVKauusnapbl aBapvsnap XXypHarblHaH kepiHeai.

«1 aBapvsnap XypHarnbl» eH COHfbl akaynbIKTbl kepceTesi,

«2 aBapusinap XypHanbl» COHfbIHbIH anablHAaFbl akaynbiKThl

XoHe ocblnaviia api Kapaw.

Mebicansl, keneci aknapaT KeckiHgenyi MyMKiH:

* KepHeyaiH TemeHaeyi aBapuscbiH MHAMKaUusnay

* akaynblk koabl (73)

*  MVHYTTapMeH KepCeTiNreH yakbIT, akaynblk TyblHAaFaHHaH
KeliH COpFbIHbIH KepHeyni 6onFaH yakbiTbl, 8 MUH.

EckepTynep XypHansbl
(Tek yw chasanbl 3MeKTP KO3FaNTKbIWTbLI COPFbiNnap)

«EckepTynep» TyblHOafFaH ke3fe, 6eC COHfbl eckepTy

UHAMKauUsinapbl ecKkepTynep XypHanblHaH kepiHesi.

«1 eckepTynep XXypHanbl» eH COHFbl akaynblKTbl kepceTeai,

«2 ecKepTyrnep XypHarnbl « COHfbIHbIH anablHaarbl akayrbIKTbl,

XXaHe ocblnanwia api kapan.

Mebicanbl, keneci aknapaT KecKiHgenyi MyMKiH:

*  KosranTKblLWTbIH MOWbIHTIPEKTEPIHIH MaliblH abipbacTayabl
€eCKepTy MHANKaLMACHI

* akaynblk koabl (240)

*  MUWHYTTapMeH KepCEeTINreH yakbIT, akayrblk TyblHAaFaHHAH
KeliH CopFblHbIH kepHeyni 6onFaH yakbiTbl, 30 MUH.
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9.4 KYW maz3ipi

Byn masipae ancnnen akpaHbliHa TEK KaHa KyW Typanbl aknapar
welFapbinagbl. KaHgan ga 6ip 6antaynap Hemece e3repictep
MYHA2 MYMKiH eMecC.

9.4.1 Tekywee ycTaHOBNEeHHOe 3HaYeHue (AFbiMaarbl
OpHaTbINIFaH M3H)

Kon 6epineTiH aybiTkynap + 2 %

Byn onanortel Tepesene arbiMaarbl OPHATbLIIFAH MAH XaHe

CbIPTKbI CUrHaNMeH 6epineTiH MeliniHe TOeMeH MaHHEH

GepinreH opHaTbINFaH MaHHIH Anana3oHbliHaH % TypiHAeri MaH

nHavkauuananagbl, 13 OpHamsinnFaH MOHHIH CbIpMKbI CU2HalbI

TapayblH kKapaHbl3.

9.4.2 Pexxum pab6otbl (dKyMbic pexumi)

Ouncnnengeri masipaid 6yn ananortel Tepeseci aFbiIMAaarbl
nanganaHy pexnuMiH Havkauusinay yiliH KkeiameT eTefi (Kaabinmei.
(kambINTbl XXyMbIC pexumi), Tokmay, M.m. Hpemece M.x.).

Byn pexuMHiH Kkan xepae TaHganfaHbl KOCbIMLLA KOPCETINreH
(Grundfos GO, Coprbli, lLluHa Hemece CbipmKbl).

9.4.3 3HauyeHue pgaTtumka (JaT4mMKTiH MOHi)

Byn Tepesene KoCbINFaH 4aTYNKTIH KOMAaHbICTaFbl MaHi
WHOMKauusnaHabl

Erep copfbifa elkaHgam TETIKTEP KOCblNMan Typca, «-»
MHOMKauusCcbl TepeseciHae kepiHeai.

9.4.4 YacTtora BpauweHusa (AnHany xuiniri)
>Kon 6epineTiH aybITKy * 5 %

Byn gnanorTel Tepesee COpfblHbIH aiHanyblHblH HAKTbl MOHi
KeckiHaeneai.

9.4.5 MNoTpebnsiemass MOWHOCTL U 3NieKTponoTpe6neHne
(TyTbIHBbINATBLIH KyaTTbUIbIK XKaHE 3NEeKTPTYTbIHY)

XKon 6epineTiH aybiTky + 10 %

Byn ananorTel Tepe3enepae COpFbiHbIH ANEKTP XeniCiHeH
TYTbIHATbIH KyaTTbIMbIKTbIH HAKTbl MaHI KeckiHgeneai.

Copfbl TyTbIHaTbIH KyaTTbinblk BT (W) Hemece kBT (kW)
HAMKauusnaHaabl.

OnekTp KyaTblH TYTbIHY MaHi - By copfbl Nanaa GonFaH caTTeH
6acrtan aHbIKTanaTbIH, )KMHAKTarnfaH MaH, Ol Herre opHaTbinmanabl.

9.4.6 Yacbl pa6oTbl (X KyMbic caraTTapbl)
Kon 6epineTiH aybiTkynap £ 2 %

ManpanaHy caraTTapbl MOHiHIH CaHbl XUHAKTanfaH MaHaep
6onbin Tabblnagbl XxaHe Hesre opHaTbIIMangbl.

9.4.7 CocTosiHMe CMa3Ku NOALWUNHUKOB ABUraTtens
(CopfblHbIH MOWbIHTIPEKTEPiHiIH MalbIHbIH KYWi (TEK
11-22«BT)

Byn Tepesene KO3FranTKbILWTbIH MONbIHTIPEKTEPIHIH ManblHbIH
Kanaw xui avblpbactanfaHabIfbl XXoHE MOMbIHTIpEKTEPAI KaluaH
anblpbacTay KepekTiri kepiHesi.

MovibIHTipekTepaiH ManbiH aibipbactan 6onfaHHaH KeliH, 6yn
onepauusiHel BAMTAYJIAP masipiHge pacTaHbl3.

9.5.11 KosranmkbiwmbiH MOUbIHMIpEKMepiHiH
alisipbacmanraHbiH/MalibiHbIH alibipbacmarnraHbiH pacmay (mek
yw ¢hazasbl 31€Kmp KO3faramkblWmbl copsblaap ywiH). MangbiH
alblpbacTanfaHblH pacTaraHHaH KeWiH, Anucnnenni tTepeseseri
caH Bip Bipnikke ynrasabl.

9.4.8 Bpems Ao 3aMeHbl CMa3Kky NOALWMNHUKOB ABUraTens
(Ko3franTKbIWTbIH MOWbLIHTIPEKTEPiHiH MalbIH
aunblp6acTaraHfa geuiHri yakbIT (Tek 11-22kBT)

Byn Tepesefe KO3FanTKbILWTbIH MOMbIHTIPEKTEPIHIH MalblH KallaH
XaHagaH anbipbacTay kepekTiri kepiHei. bakbinayLbl COPFbIHbIH,
XyMbIC icTey 6apbiCbiH kKagarananbl )KeHe MOMbIHTIpEKTEPAIH,
MalblH aibipbacTay npoueaypanapbiHblH apacbiHAarbl ke3eHai
ecenen oTblpafbl. Erep xymbic 6apbicbl ©3repeTiH 6onca, keneci
Mal anbipbacTayfa AeniHri ecenteyni yakblTTa e3repyi MyMKiH.
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Byn xeppae keneci Hyckanap 60mnybl MyMKiH:

* yepes 2 2o0a (2 xblngaH KewiH)

* yepes 200 (6ip xkblnaaH KeniH)

* yepes 6 mecsuyes (6 anifaH KewiH)

* yepes 3 mecsiya (3 angaH KeniH)

* yepes mecsy (bip angaH KeniH)

* yepes Hepento (6ip anmadaH KeliH)

» Ceuyac! (Kasip!)

9.4.9 Bpemsa A0 3aMeHbl NOALWMUNHUKOB ABUraTens
(Ko3fanTKbIWTbIH MOWbLIHTIPEKTepiH abipb6acTaraHfa

AeWiHri yakbIT) (Tek yw cpasanbl aMeKTp KO3FanTKbIWTbI
copfbinap)

BakbinayLblga KepceTinreH yCbiHbINFaH yakbITTa
MOWbIHTIpEKTEPAIH MaliblH ablpbacTan 6onFaHHaH KeMiH.

Tepese KO3FanTKbILWTbIH MOMbIHTIPEKTEPIH KallaH anbipbacTay
KepekTiriH kepceTei. bakbinayLubl COPFbIHbIH, XYMbIC 6apbICbIH
Kadarananabl xxaHe MOMbIHTIpeKTepAi anbipbacTay
apanbifblHAaFbl yakbITTbl ecenTen LWblFapbin oTbipagb.

Byn xepae keneci Hyckanap 60mnybl MyMKiH:
* yepes 2 2o0a (2 XbInpaH KewiH)

* yepes 200 (6ip xblnaaH KeniH)

* yepes 6 mecsuyes (6 anifaH KewiH)

* yepes 3 mecsiya (3 anaH KeniH)

* yepes mecsy (bip angaH KeniH)

* yepes Hepento (6ip anmadaH KeliH)

«  Ceuvyac! (Kasip!)

9.5 BABTAVYJIAP masipi

9.5.1 Backapy pexumi

Keneci 6ackapy pexvumaepiHiH bipeyiH TaHaaHbI3 (15-cyp. kap.):
*  Peeynupyemsbili (PeTTeneTiH)

* Hepeaynupyemsbil (PeTTenmMenTiH).

KaxeTTi )XyMbIC cunatTamacbiH opHaTy yuwiH, 9.3.1 OpHambinfaH
MaH TapayblH Kap.

Ez2ep coprbl 6alinnaHbiCc WUHacbIHa KOCbIIFaH
60nca,_ 6ackapy pe)KUMil_-l Grundfos GOV

KkemezimMmeH maHOay MyKiH emec. 14. balinaHbic

WUHacbIHbIH CU2HaNbl mapayblH KapaHbl3.

9.5.2 PeTTeriw (Xbinaamabik any XxaHe TOKTaTy)

XKwuinikTi-peTTenriw copfbinapaa KylwenTyaiH kosdduumeHTiHe
(K,) xxeHe n3onpom yakbiTeiHa (T,) apHarfaH kanbinTbl 3aybiTTbl
6anTtaynapbl 6ap. bipak 3aybITTblk 6anTaynap oHTannbl 60nbin
TabbinMangbl, KyLenTy KO3 PULNEHTIH XKaHEe N304POM YaKbITbIH
ocbl Ma3ipae e3repTyre 6onagbl.

*  Kywenty koacpduumenTiH (K) 0,7 aeH 20 peniHri gnanasonaa
Gepyre 6onagbl.

* Wsoppom yakeiTbiH (T) 0,7 aeH 3600 cek. aeninri Ananasoxaa
6epyre 6onaabl. Erep 3600 cek. TanganatbiH 6onca,
HakbinayLubl Ka4iMri NponopLMoHanabl peTTeyill CUSKThI
XYMbIC icTenai.

BynaH 6acka, 6akbinayLbiHbl kKepi 6annaHbicbl 6ap pexumae
XyMbIC icTeyre 6anTay MymkiHairi 6ap. Byn opHaTbinFaH MaH
XOFfapblnafraH Ke3fae, COpFblHbIH aiHanbIC XMUiniri
TeMeHAeWTiHiH 6ingipeai. ByHaay 6ackapy kesiHae KyLenTy
KO PULMEHTIH (Kp) -0,1 geH -20 peviHri gnanasoHaa
OpHaTKaH XeH.



byn kecTtene OpHaTyfa 6onaTblH 6aKbIﬂayLleIHbIH,
OopHaTbINbIMAApPbl KBPCETINreH:
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D KbINbITY XYylenepi - CopFbiHbIH OHAIPIMAINIriHIK yNFanybl
AaTUYNKTIH OpHaTbINFaH XepiHaeri TemnepaTypaHbiH
)KOFapblnayblHa 9Kenin cofaTblH KOHAbIPFbINAP.

2 CankblHAATy XyWenepi - COpFbIHbIH OHAIPIMAINIriHiH ynFanybl
OATYUKTIH OpHAaTbIIFAH XepiHgeri TemnepaTypaHblH,
TeMeHAeyiHe aKkenin cofaTblH KOHAbIPFbINAPp.

L, = Copfbl MEH AaTYMKTIH apacbiHAarbl apakallbIKTbiK [M].

L, = KblnyaniMacTbIpfbill NEH AATYUKTIH apacbiHaarbl
apakalublKTblK [M].

BakbinaywbiHbIH A KOHALIPFLICHI:

KonaaHy canacblHbIH, kebiciHe, Kp XeHe T, TypakTbl
BakblnayLblnapbliHbIH 3aybITTblK 6anTaynapbl COPFbIHbIH OHTalMbI
XYMbIC icTeyiH kamTamachl3 eTei. bipak kenbip xargannapga
BakblnayLblHbIH KOCbIMLLA peTTeynepi kaxeT 6onaapl.

Kenecinepgi xacay kaxeTt:

1. OnekTp KO3FanTKbILW TypaKcbi3 60Mybl YLUiH, KyLIEATY
KO3 PULMEHTIH (Kp) Xofapbinary.
OnweHreH maH Tepbene 6acTtaraH ke3ae, TypakCbI3ablK
cblpTTan kapan aHblkTanaabl. KosranTKbIWTbIH BiniriHiH anHany
Xuiniri TemeH-xofapbl Tepbene 6actaraH ke3ae, byaaH backa,
TYpaKChbI3abIKThl AblObICNEH aHblKTayFa 6onaapl,
TepMopeTTerilTep cuakTbl Kenbip xynenep 6asynan
peTTenywi 6onbin Tabbinagbl, AFHU KO3FANTKbILL XKYMbIChI
Typakcbl3 bonapabiH angbiHaa GipHelle MUHYT eTeai.

2. KywewnTty KoadpurumeHTiH (Kp) KO3FanTKbILWTbIH
TypakcbI3ablfbiHa 9Kenin CoKkaH erieMHeH 2 ece ToMeH
enwemre opHaty kepek. KywenTty koacduumeHTi ocblnan
OypbIC opHaTbinagbl.

3. OnekTp KO3FanTKbILL XXYMbICbl Typakcbl3 6onfaHfa geniH,
M30APOM yakbITbIH (T)) TOMEHOETY Kepex.

4. V1soapom yakbiTbiH (T,) KO3FANTKbILWTLIH TYPaKChI3AbIFbIHA SKeSin
COKKaH erilueMHeH 2 ece TOMEH erLiemMre opHaTy Kepek.

M304pom yakbITbl OCbINai AypbiC opHaTbinaabl.

Xannbl agic:

» Erep 6akbinayLwbl TeiM 6asty acep eteTiH 6onca, Kp YIIFanTy KEpeK.

» Erep 6akbinayLbiHbIH 6ackapy curHanbl TepbeneTiH 6onca
Hewmece TypaKkcbI3 GonartbiH 6orca, xyiieHi TomeHaeTymeH K
Hemece ynrantymeH T, demnduprey Kepek.

9.5.3 CbIpTKbl OpHaTbIIFaH MaH

CbIpTKbl OpPHATbINFaH MAHHIH CUrHanbIHbIH Kipyi CUrHangapabiH
ap Typni TunTepiHe 6anTtanfaH 6onybl MyMKiH.

Keneci Tuntepgin 6ipeyiH TaH4aHbI3:

« 0-10B
* 0-20mA
e 4-20 MA

* He akmus. (BenceHgipinmereH)

Erep He akmusuposaHo (BenceHgipinmereH) TaHganfaH 6onca,
Grundfos GO apkpinbl 6epinreH Hemece 6ackapy naHeniHgeri
OpHaTbIIFaH MaH KonAaHbinaabl.

Erep curHan TuntepiHiy 6ipeyi TaHganfaH 6onca, HaKTbl
OpHaTbIIFAH MAHre CbIpTKbl OPHATbINFAH MOHHIH KipyiHe
XanfaHfaH curHan acep etegi, 13. OpHamblifaH MoHHIH CbIpMKbl
cueHarsibl TapayblH Kap.

9.5.4 PeneHiH b6anTaybl

KyaTTbinbifel 7,5 kBT geniHri copsbinap 6ip curHanabl peneme
xabablkTanfaH. PeneHiH 3aybITTblk 6antaybl: AKaysibik.

KyaTtTbinbifbl 11-22 kBT copfbinap eki curHangsl peneMmeH
xabablkTanfaH. 3ayblTTblk 6anTaynapra cankec 1 curHangsbl
pene Asapusira opHaTbIfiFaH, an 2 curHangsl pene - Eckepmyee.

TemeHAaeri Tepesenepain 6ipiHae, kaHgan xarganga curdHangbl
pene benceHpaipinreH 6onybl KepPeKTIriH TaHAaHbI3.

* [omos (JaliblH)

e HeucnpaeHocmb (AKaynblIK)

*  Okcnnyamauyus (Manpganany)

* Hacoc pabomaem (Copfbl )xymbic icTeyae) (Tek 7,5 kBT geniri
YW hasanbl 3NeKTP KO3FANTKbILTLI COPFbinap YLUiH)

* [lpedynpexdeHue (EckepTy) (Tek 7,5 kBT geniHri yw dasansl
ANEKTP KO3FANTKbILLTbI COPFbINap YLUiH).

1-curHangb! pene 2-curHangbl pene

(11-22 kBT) (11-22 kBT)

* [omos ([JaiblH) * [omos ([avibiH)

* Aesapus * Asapus

* Paboma (Manganany) * Paboma (ManpanaHxy)

* Hacoc pabomaem * Hacoc pabomaem
(Copfbl xxymbIC icTenai) (Copfbl xXyMbIC icTengi)

» [lpedynpexdoeHue » [IpedynpexdeHue
(Eckeptne) (EckepTne)

*  Cma3ska nodwurnHuKkos8 *  Cmaska nodwunHuUKo8

(MaiiblH anbipbacTay) (MaibiH anbipbacTay)

«Kamenik» xaHe «Asapusi» AsapusinbiK
cuzHanusauusiHbiH natida 6os1ybiHa aKesin

COFambIH aKaysibIKmol KamMmuobl. f«ECkepmy»
EckepmydiH natida 6onybiHa aKenin corambiH
aKayObl Kammuosbl. «MalidbI alibip6acmaay» mek
JKeKe HaKmbl xar9aliObl KaMmuohbil.

9.5.5 OHiMHIH TynMenepi

BackapyablH @ xaHe @ nepHenepi copfblaa Keneci kyinae
OpHaTbINYbl MYMKIH:

* Akmus. (bencengipinren)
* He akmus. (BenceHgipinmereH).

Erep bencengipinmereH TanganfaH 6onca (nepHetakrta
6rokTaynbl), copfblafbl TyMMenep xyMbic ictemengi. Erep
COpfbl CbIPTKbI Backapy xyveci apkbinbl 6ackapbinaTtbiH 6onca,
nepHeTtakTa ywiH benceHaipinmereH KyniH TaHgaHbI3.
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9.5.6 CopfbIHbIH HOMIpI

Coprbifa 1 aeH 64 geviiH Hemip 6epinyi MymkiH. KOMMyHVKaunsiHbI
GannaHbIC LWMHACKI apKbinbl yibIMAACTbIpFaH xafaanaa ap 6ip
copfbifa Hemip 6epinyi Tuic.

9.5.7 CaHabIK Kipy

CopfbIHbIH caHAbIK KipyiHiH napameTpnepiH opHaTtyabl (1 knemma,
4 cyp. xaHe 9 cyp.) ap Typni yHKUMANapfFa apHan opbiHAayFa
6onaasbl.

Keneci dyHkumnsnapabiH 6ipeyiH TaHaaHbI3:

*  MuH. (MeniniHwe TemMeH cunaTTama)

*  Makc. (MeniniHWwe xofapbl cunatrama).

TanganfaH yHKumMa 1xaHe 9 KneMmmanapablH XanfaybllbIHH,
KeMerimeH TylbiKTay ke3iHae Kocbinaabl (4 cyp. xaHe 9 cyp.).

MuH.:

Erep kipy 6enceHgipinreH 6onca, copfbl MeliniHwe TemeH (M.T.)
cunaTTamMaMeH nanganaHy pexxumiHe aybicagbl.

Makc.:

Erep kipy benceHgipinreH 6onca, copfbl MeRiniHWwe ofapbl
(M.X.) cunaTtTamMameH nanganaHy pexvMiHe aybicabl.

9.5.8 AaTumkTiH TUNI

[aTumkTiH napameTpnepi Tek peTTeneTiH nanganaHy pexuMmiHge
opHaTbInybl TUIC.
Byn xepae masip TepeseciHaeri gucnnene keneci opHatynapabl
opblHAAY Kepek:
*  [aTymKTiH WbIFy CUTHanMbI
0-10B
0-20 mA
4-20 mA
» [atuymkke apHanfaH enwem Gipniktepi:
bar, mbar, m, kPa, psi, ft, m3h, m%s, I/s, gpm, °C, °F, %
(6ap, mbap, m, kla, pyHT/AONM, DyT, M/caF., M/cekyHA, alk,
ran/muH, C, F Hemece %)

e [aTyuKTiH enwem ananasoHbi.

9.5.9 XKyMbiCc AMana3oHbl
YKyMbIC Auana3oHbIH OpHaTYy:

+ M.T. cunaTTama M.x. cunattama MeH M.K. eHAIpIMAINIKTIH 12 %
apanbifblHAaFbl Avana3oHaa OpHaTbiybl MYMKIH.
HavibiHaayLwbl-3aybiTTa COPFbl M.K. OHAIPIMAINIKTEH 24 % -fa
peTTenreH.

*  M.x. cunatTama M.X. eHgipimainiknex (100 % ) m.T. cunattama
apanbifblHAafbl Avana3oHaa opHaTbiybl MYMKIH.

XyMbIC AnanasoHbl M.K. XeHe M.T. cunaTTamManap apacbiHaa
opHanackaH.

H)

100 %
M.x. cunaTttama

M.T. cunatTama
12 %

TMOO 7747 1896

23-cyp. M.T. XoHe M. K. cunatTamaHbl M.X. OHAIPIMAINIKTEH %
TYpiHAe opHaTy
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9.5.10 AnekTp KO3FanTKbIWTbLIH MOMbIHTIPEKTEpiH Gakbinay
(Tek yw cpasanbl aNeKTP KO3FanTKbIWTbl COpFbinap)

OneKTp KO3FanTKbIWTbIH MONbIHTIpEKTEPIH Bakbinay yHKLUMACHI
MblHaHAawm 601nybl MyMKiH:

e Axkmus. (BenceHpipinreH)
* He akmus. (BenceHgipinmeren).
Erep dyHkuns «AkTuBMpoBaHa» 6onca, bakpinayLibiaarbl
ecenTerill MOMbIHTIPEKTEPAIH XYPIiCiH MUNbMEH ecenTenai.
9.4.7 KosranmkbiwmeiH (mek 11-22 kBm) molbIHmMipekmepiHiH
MmalinaHyblHbIH KyUi TapayblH KapaHbl3.

Ecenmeyiw, ¢pyHkyus arbimynbi 6oscada,

ecenmeyiH xanracmsipa 6epedi. bipak 6yHOau
)Kardalida, MaliobI alibipbacmay yakbimsl

Hyckay KeneeH kezde, muicmi eckepmy KepiH6eloi.
Ezep ¢pyHkyusi kalimadaH benceHdipinzeH
6o0Jica, xannbl Xypici kalimadaH malidbl

alibipbacmay yakbimbIH ecenmey ywiH
Kos10aHbINnaosbl.

9.5.11 Ko3ranTkbIlWTbIH Maibl abipbacTanybiH/
MOWbIHTIpPEKTepiHiH alblp6acTanyblH pacTay (TekK yLw
¢razanbl 3NEKTP KO3FaNTKbIWTbI COpFbiNnap)

Bbyn dyHKkunsaa keneci opbiHaanynap 60nybl MyMKiH:

* 3ameHeHa cma3ska (Mai avibipbactangbl) (Tek 11-22 kBT)
*  3ameHeHsbl (AibipbacTanfaH)

e bBe3 usmeHeHul (©3repiccis).

Erep movibiHTipekTepai 6akbinay dpyHkumnsacel bencexgipinren
6onca, KO3FanTKbILWTbIH MOWbIHTIPEKTEPIHIH, ManbiH anbipbacTay
kaxkeT BonfaH ke3ge Hemece MOWMbIHTIpekTepai abipbacTay
Kepek bonfaH ke3ge, 6akblnayLbl eCKepTy curHanbiH 6epegi.

MoWbIHTipeKkTepAiH MablH HeMece MOMbIHTIpEKTepAiH 63iH
anbipbacTtan 6onFaHHaH keniH «OK» TymeciH 6acbin 6yn
onepauusiHbl Auanor Tepe3eciHae pacTaHbl3.

MalidbiH alibip6acmanraHbiH alibipbacmaraHHaH

K%L“liH 6ipa3 yakbimka Oelin «Maui
alibipbacmanodbi» hyHKYUsICbIH maHoayFra
6onmaliobl.

9.5.12 Kyty pexumiHae Kbi3ablpy (Tek yw casanbl 3nekTp
KO3FanTKbIWTbI COpFbinap)

KyTy pexuminae Kbi3abipy PyHKLUMUSACBIH OPHATY YLUiH, Keneci
MYMKiHZikTep 6ap:

*  Akmus. (bencengipinren)

* He akmus. (BenceHpipinmereH).

Erep dyHkumna bencengipinmereH 6onca, KO3ranTKbILWTbIH,
opampapblHa TYpaKTbl TOKTbIH kepHeyi 6epineai. TypakTbl TOKTbIH
GepineTiH kepHeyi, KO3FanTKbIWThIH ilWiHAE KOHOAEHCATTbIH
Ty3inMeyi YLWiH, XXeTKiNiKTi Xbiny WblFapyabl keningenai.



10. PC Tool E-products kemerimeH
napameTtpnepai opHaTy

PC-Tool kemezi 6apbicbiHOa napamempriepdi
opHamyObI mek 6inikmi MamaHOap FaHa
opbIHOaybl Kepek.

Hazap
ayAapbiHbI3

Grundfos GO Remote apkpinbl opbiHAanaTelH 6antaynapaaH
epekie 6onaTblH apHalibl NnapamMeTprepai opHaTy YLiH,
Grundfos PC Tool E-producrs 6argapnamanbslk kamTamachl3
eTynepi Tanan etineai.

byn xarganga Grundfos KoMnaHMsICbIHbIK MaMaHbIHbIH KOMeri
kaxxeT 6onagbl. byaaH fa aHbiFbipak aknapartTap any yLliH,
Grundfos KOMNaHUACBIHbIH, XePriniKTi eKingiriHe XyYriHiHi3.

11. BanTtaynap 6acbiMAbINbIFbI

BanTtaynap 6aceiMabinbifbl eki hakTopra 6anaHbicTbl 6onaabl:
1. TaHaan anbiHFaH 6ackapy KarHapblHaH.

2. TaHpan anbiHFaH 6anTaynapgaH

1. Backapy KanHapbl

Backapy naHeni

CbIpTKbI cUrHangap (opHaTbliFaH MOHHIH
ChIPTKbI CUTHanNAapbl, caHablk Kipic xaHe T.6.).

BannaHbICTbIH LWMHACKI apKbinbl 6ackapyabiH
6acka xyinecimeH xabapnama

2. bantaynap
*  Tokmamy nanganaHbIMbIHbIH PEXUMi

*  M.x. (MenniHwe xofapbl cMnaTTaMa) nanganaHbiMblHbIH
pexumi

*  M.m. (velniHwe TemMeH cunatTama) nanganaHbiMbiHbIH
pexumi

» OpHatbinFaH maHai 6anTtay

XKuinikTi-peTTeneTiH coprbinap 6ipaeH GipHelle KalHapbiHaH

6ackapblna anagbl XaHe oCbl kaliHapnapAblH 9pKaichICbl 9p

Typni 6antaynapfra ne 6onaabl. CoHabikTaH 6ackapy

kanHapnapbl MeH 6antaynap 6acbiMAbINbIFbIH OPHATY KaXeT.

Ezep 6ipyakbimma eki 6anmaydaH apmbIK

6esiceHdipinzeH 6oJica, cCOpFbi Korapbl
6acbIMObIILIFBI 6ap hyHKUUsIFa CalIKEC XKYMbIC
icmelimiH 6o51a0bI.

BannaHbic WKMHachbI apKbifibl KOMMYHUKaUUsAMeH 6anTaynap
6acbiMAbINbIFbI

BachIMabINbIK Grundfos GO Rem_ote CbIpTKbI
6ackapy naHeni curHangap

1 TokTaty

2 M.x.

3 TokTaTty

4 M.x.

5 M.T. M.T.

6 OpHaTbinfaH MaHzj OpHaTbinFaH MaHzj
6anTtay 6anTtay

Mbican: Erep E-copfbl CbIpTKbl CUTHAN MbiCanbl, CaHAbIK Kipy
KemerimeH M.K KyMbIC pexxumi (MenniHLLe XofFapbl XuiniriMeH)
6anTtanfaH 6onca, copfbifa apHanFaH 6ackapy nepHeTakTacblHbIH,
Hemece Grundfos GO Remote kemerimeH Tek TokTaTy nanganaHy
pexumi eHrisinegi.

BainaHbIc WKHackl apKblilbl KOMMYHUKaUUAMEH GanTaynap
6acbIMAbINbIFbI

Grundfos GO

BachIMAbINbIK Remote CbIpTKbI LUI/IH? apKbinbl
b6ackapy curHangap 6annaHbic

naHeni

1 TokTaTty

2 M.x.

3 TokTaTty TokTaTty

4 M.x.

5 M.T.

6 OpHaTbinfFaH MaHgai

6anTay

Mbican: Erep E-copfbl 6ainaHbic WnHackl apkbinbl 6epinin,
OpHaTbIIFaH MaHre CalKkec nanganaHeinaTtbiH 6onca, E-copfbiFa
apHanfaH 6ackapy nepHeTtakTacbiHbiH Hemece Grundfos GO
Remote kemerimeH Tek TokTaTy Hemece M.x. nanganaHy pexunmi
€Hri3ine i, CbIpTKbl CUrHAnN KeMeriMeH - TeK TOKTaTy PeXuMi.

12. MaxOypnen 6acKkapyablH CbIPTKbI
curHanpapbl

Coprblga Mmax6ypnen 6ackapyablH keneci pyHkuusnapbiHa

apHarnfaH CbIpTKbl CUTHanAapablH Kipyi 6ap:

* CopfblHbl icke Kocy\axblpaTy

»  CaHpablK yHKLMSA

12.1 ICKE KOCY\AXbIPATY kipyi

CbipTKbl ICKE KOCY\AXbBIPATY yLWiH Kipy )YMbICbIHbIH
cxemachl:
ICKE KOCY\AXbIPATY kipyi

Icke Kocy\axbipaTy (2 xxaHe3 knemmManapbl)

H
ManpganaHyabiH
KanbINTbl PeXuMi

Q

— "

/ TokTaty
Q

12.2 CaHabIK Kipy

CaHppbIK Kipy ywiH Grundfos GO Remote nynbTiHiH kemerimeH
Keneci dyHKuManapabiH OipiH TaHaay kepek:

* HopmanbHbll pexum akcrinyamayuu (ManpanaHyabix,
KanbiNTbl PeXuMmi)

e MuH. xapakmepucmuka (M.T. cunatTama)

*  Makc. xapakmepucmuka (M.x. cunattama)

*  BHewHss HeucrnipagHocmb (CbIpTKbl akaysblk)
* Pene pacxoda (Pene WbIfblHbI).

*  Cyxol x00 (Kypfak aiiHanbim).
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3 10 T 1
L

lwki KOCY/AXbIP apHanfaH Kipy )yMbiCTapbIHbIH Cbi36achbi:
CaHpbIK (byHKUMUsICbIHA apHarnFaH Kipy:

CaHpblK pyHKUuMA (1 xaHe 9 kneMmanapsbl)

H
ManpganaHyabiH
\ HOMMUHanNAbl pexumi
Q
H
MenniHwe TeMeH
cunartama
N Q
H
Me#niHwe Xofapbl
cunarTama

CbIpTKbl aKaynblK

c ;\ WeirbiH peneci

Kypfak aiHanbim

——Q

13. OpHaTbIfIFaH MOHHIH CbIPTKbl CUTHanbI

OpHaTbiNFaH MaH ykcac curHangap KkabbingarbiLblHbIH,
KallblKTaH KOCYbIMEH OpHaTbINIFaH MAHHIH Kipy curHanbiHa 6epine
anagbl (4-knemma).

OpHartbinfaH HakTbl opHaTbinfFaH
~
MaH M&H. S
N
CbIpTKbI g
opHaTbINFaH P
MoH/ =

24-cyp. HakTbl opHaTbInFaH MaH - 6yn opHaTbIFaH MaH MeH
CbIPTKbl OPHATbIMFaH MAH TYbIHAbICHI (KOGEWTINreH MaH)

HakTbl opHaTbINFaH MaHHIH cUrHanbiH TaHaaxbi3, 0-10 B, 0-20 MA,
Grundfos GO Remote kemerimeH, 9.3.3 CbipmKbl OpHambliriFaH MoH
TapayblH KapaHbl3.
Erep Grundfos GO Remote kemeriMmeH peTTenMenTiH pexum
TaHAanfaH 6onca, copfbl Ke3-KenreH KOHTpoInep apKbinbl
6ackapbina anagbl.
PeTTteneTiH 6ackapy pexvuMiHaeri opHaTbIfiFaH MaH Copfblaarbl
6epinreH Grundfos GO Remote kemerimeH opHaTbIfIFaH MaH XeHe
[aTUYMKTIH enwey Auana3oHblHbIH TOMEHTi MOHAEPiHIH apacbiHAa
Gepinyi Tuic.

®dakTu4eckoe yCTaHOBIEHHOE 3HaYeHue

i

Grundfos GO Remote
backapy naHeniHix
KemerimeH Gepinin

HakTel opHaTbINFaH MaH

opHaTbIfFaH
MaH

Datumk -

! }—s— OpHaTbLINFaH MOHHIH 5

0 10 B CbIPTKbl CUTHanNbI 8

0 20 mA ©

4 20 A s

25-cyp. PeTTeneTiH pexumaeri Hakbl OpHaTbIfiFaH MaH MeH
HaKbl OpHaTbINaTblH MAHHIH CbIPTKbl CUTHambIHbIH
apacblHOaFbl alblpMaLlblfbIK

40

Mebican: ArHu gaTumnkTiH kenemi 0 6ap, opHaTbinFaH MaH 3 6ap,
an cbIpTKbl OpHaTbIFaH MaH 80 % TeH, HakTbl OpHAaTbINFaH MaH
MblHaHAan 6onagbl:

HakTbl
opHaTbIFaH
MaH = (OpHaTblIFaH M8H -AaTyuK ) X
0,
AJ CbIPTKbl OPHATbINFaH MOH + 'D'aTqMKleH'.
=@B-0)x80%+0
=2,4 6ap

BackapyablH peTTenMenTiH peXnMiHae OpHaTbINFaH MaHAI
cbipTTaH 6epyre 6onaabl, MUH. cunaTTaMmachl MEH COpfblFa
6epinreH Grundfos GO Remote nynbTi apkbinbl 6epinreH MmaHaep
OMano3oHbl apanbiFbiHaa 6epyre 6onaabl.

®dakTuyeckoe yCTaHOBJIeHHOe 3Ha4YeHue

A
_______ M')K'cmna'rrama
Grundfos GO Remote,
©ackapy naHeni kemerimeH
GepinreH opHaTbIIFaH MaH
HakTbl
opHaTblIfFaH
MoH
M.T

*“cunatTama

i {—s==— OpHaTbINFaH MaHHIH
0 10 B CbIPpTKbI CUrHanbl
0 20 mA
4 20 mA

TMO02 8988 1304

26-cyp. HakTbl opHaTbINFaH M8H MeH peTTeneTiH PEeXUMHIH,
axkblpaTtblnfaH TisberiHaeri opHaTbINFaH MAHHIH
CbIPTKbl CUTHamMbl apacbliHAafbl 6ainaHbICTbINbIK

14. BannaHbIC WWMHACbIHbIH, CUTHaNbI

Copfbl RS-485 xyieni nHtepdencimeH xabapiktanfaH. byn
Grundfos wuHanapskl )xaHe GENIbus aepektepiH 6epy
XaTTamachblHbIH KEMeriMeH 6annaHbIC peXXUMAEpPiH aHbiKTayfFa
XKOHe FUMapaTTbiH MHXEHEPNiK xabablKkTapblH AucneTyeprey
XyhneciHe Hemece Backa fa cblpTkbl Hackapy xyneciHe KocblnyfFa
MYMKiHAiIK Gepegai.

BaiinaHbIC LWMHACbIHbIH CUTHATbIHBIH KOMETMEH COPFbIHbIH,
OpHaTbIIFaH MaHi, XXYMbIC pPeXuUMi XaHe T.6. CUSIKTbl NanganaHy
napameTpriepiH KalbIKTbIKTaH peTTeyAi xXy3ere acbipyFa 6onagpl.
CoHbIMeH KaTap 6ainaHbIC WNHAChl apKbibl COPFblAaH MaHbI3abl
napameTpnepaiH Kynixannbl, Mbicanbl, peTTeneTiH
napameTprepaiH HakTbl MaHi, KONAaHbINaThiH KyaTTbINbIK,
akaynap curHarnbl xaHe T.6. aknapatTap 6epine anagpl.

BynaHx apfel aknapaTThl Tikenen Grundfos komnaHuscbiMeH
GannaHbIcy apkblnbl anyfa 6onagpi.

15. BanaHbIC WMHaCbIHbIH 6acka aa
cTaHpapTTapbl
Grundfos 6arinaHbIC LWMHACIHbIK TYpPAi WeLwiMaepiH

KOMMYHVKaUns yibiIMbIMeH 6acka cTaHgapTTapMeH LeLlyai
yCblHabl.

BynaH apfel aknapaTThl Tikenen Grundfos komnaHuscbiMeH
GannaHbIcy apkblnbl anyfa 6onagpi.

16. CurHannsaums XymneciHiH XapbikK
MHAOMKaTopapbl XXaHe peneci
COprIHbIH, 6acKapy naHeniHAaeri xxaHe Knemmarbl KOpanTblH

ilwiHaeri )apblk MHANKALMACHI (XKacCbln XXaHe KbI3blN TYCTi)
COpPFfbIHbIH aFbiMAarbl NanganaHy pexunumii kepceteai.

27-cyp. KapaHbI3.



XKacbin

Kbi3bin

TMO02 8513 0304

XKacbin
Kbi3bin

TMO02 9036 4404

YXacbin

Kbi3bin

TMO03 9063 3307

27-cyp. Yw hasanbl aneKkTp Ko3FanTKbilWbl 6ap copfFelnapaarbl Xapblk MHAUKaTOpnapsb

5¥,El,aH backa, CopfblAa KMbINbICTbIPbIN OpHAaTbINIFaH pene apKbinbl 6epineTiH NOTEHUUNANCbI3 CUrHanfa apHanfaH Klpy 6ap

CwurHanusauus peneciHin wolry maHaepi 9.5.4 PeneHiH 6anmaybi TapayblHAa KENTipinreHx.

Eki >kapblKk MHAMKaTOpPnapbIHbIH XaHe 11-22 KBT KyaTTbInbIfbl Ke3iHAEri curHanusauums peneciHii yHKunAnapbl kecteae KenTipinreH:

CBeTOBbIe MHAUKATOPbI Pene curHanusauum BKnYaeTcs npu:
Akaynblk\
Akaynbik XKymbic ABapus, MKymbic o Copfbl
pexum EckepTy, . O3ipnik XyMmbic  Cunatbl
(KbI13b1N) o pexumi X
(kacbin) MawbiH icteyne
ambipbacTtay
/,’_
XaHn6angel  YKanbaiigbl | | | Kopek axblpaTblniFaH.
C NONC C NONC C NONC C NONC
YHewmi ] ] ] ]
YKanb6angbl XaHbin | ’\r h h Copfbl XXyMbIC icTeyae.
TYpaAs! C NONC C NONC C NONC C NONC
YHewmi ] ] ]
YKaHb6angbl XaHbIn | ’\r h | Copfbl TOKTaTy PYHKUNACBIMEH TOKTaTbIfFaH.
Typans! C NONC C NONC C NONC C NONC
/,’_ ]
. XKbinbinbikTan .
YKaH6angbl Tvp | | ’\r | Copfbl TOKTaTyFa biHFannacTbIpbIfFaH.
C NONC C NONC C NONC C NONC
Corbl Akayra/Asapusifa HeMece UHOUKaLMsIMEH
XyMblIc icTeyae, Eckepmy Hemece MatibiH
alibipbacmayra 6annaHbICTbl aXblpaTblIFaH.
YHeMi Copfbl axblpaTbifiFaH XaHe Kalpa icke Kocblnyfa
“ AavibiHAanyaa (CopfbiHbI XaHaaaH icke Kocyabl
KaHbIn Kanbaie! ’\r’—‘ | | AKaynap cCUrHanm3aaumscblH TYCipy XKOMNbIMEH Xy3ere
Typagsl C NONC C NONC C NONC C NONC acbipyra 6onapbi). , ,
Erep akaynbikTbiH ce6ebi « CbIpTKbl KaTenik»
6onatblH 6onca, copfbl Akaysiap CUrHanM3aumsacbliH
TYCipy XONbIMEH KONIMEH iCKe KOCbINybl THIC.
Copfbl XXyMbIC icTeyne, 6ipak Akayrnbik/Asapusi
VHAMKauusckl Kocynbl Typ, Hemece Eckepmy/MadibiH
alibipbacmay NHOMKauUACbIMEH XyMbIC icTeyae.
Erep akaygblH cebebi «JaTumnk curHanbl xon
GepineTiH MaHAaep LWeriHeH TbiC Xepae» bonca,
. ) COpFbl €H XOfapbl cunaTTamaga XymbiCbiH
Yrewmi YHemi XanFacTblpa 6epeai. AkayrbiK UHANKALMUSIChI TEK
XaHbIn XaHbIn ’\r ’\r ’\r ’\r CurHan Wwamachl kantagaH MeHAEPAH xon GepinrexH
Typanbl Typanbl ananasoHbiHbIH WeriHae 6onfaH kesae keTeai.
¥pan ¥paa C NONC NONC C NONC C NONC  Erep akayablH ce6ebi «OpHaTbInFaH MaHHIH curHansi
on 6epinreH MmaHaepaeH Thic xepae» 6onca, oHaa
COpfbl €H TOMEHTI cMnaTTamaMeH XyMbIC icTeyai
XanfacTtblpa 6epegai. AkayrbIK UHAUKaALUSACHI TEK
curHan wamacol kantagaH maHaepaiH »xxon 6epinreH
[uanasoHblHbIH WeriHae 6onfaH Kkesae keteni.
YHemi . .
KAHBIM KbinbibiKran CopfblHbl @XblpaTy 6enrineHreH 6onatbiH, Gipak on
TYp | AkKayrnbik canfapblHaH eLwipinrex.
Typagbl C NONC C NONC C NONC

C

NONC
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AKaynblK UHOUKaALUUACBIH TyCipy
AKayrnblK curHanbliH Tycipy 6blnan opsiHaanagbl:

» Copfblaa opHanackaH @ Hemece . TYWMeCiH a3 yakbIT bacy
XornbiMeH. byn copfbiHbIH 6abTayblHa el acepiH TUrisdbenai.
Erep nepHeTakTara Tockaybln KovbinFaH 6onca, 6yn onepauns
opblHAanManbl;

» CopfblHbIH KOPEK KepHeYiH, nepHeTakTackl 6ap nynerTeri
cUrHanmaaums xxapblkTapbl COHETIHAEN Kblnbin, axbipaTy
KemerimeH;

»  CoipTkbl ICKE KOCY\AXbBIPATY KipyiH Kapa Kocy apkbifbl;
* Grundfos GO kemerimeH, 9.3.3 Agapusnap meH eckepmyrep.

Grundfos GO copfbiMeH ©3apa apekeT KacafaH ke3ae, Kbl3bln
TYCTi XXapblk MHAUKATOPbI XWi XbINbINbIKTakabl.

17. OKwaynay kepeprici

3,0-7,5kBm

dnekmp Ko3ranmkbiwmbIH Hemece «E» munmi
copfbicbl 6ap KOHOLIPFbINap opaMoOapbIHbIH
oKwaynay kedepziciH enuweydi xorapbl
8osibmmi xa60bIKmapObiH KeMe2iMeH Xxypaizyze
60s1Maliobl, elimkeHi 351eKMPOHObI Xab0bIKMbIH
icmeH wbIFybl MYMKIH.

11-22 kBm

Anekmp Ko3ranmybiwmbIH Hemece «E» munmi

copfbickbl 6ap KOHOLIPFbIIap opamMOapbIHbIH

oKwaynay kedepeaiciH enueydi xorapbl

Haszap 80/IbMmMbI Xab0bIKkmapObiH kKemez2iMeH

ayAapbIHbI3| xypeizyz2e 60/1mMaliobl, ©UmKeHi 351eKmpoHObI
Xa60bIK icmeH WbIFybl MYMKIH.
Anekmp Ko3ranmybiwmbIH cbiMOapbiH
JKeKesien arbimblirn, opamOapObiH oKwaynay
kedepeiciH mekcepyze 6onaodsbl.

Hazap
ayAapbiHbI3

18. ABapusanbik pexumpae XyMbic icTey
(Texk 11 - 22 kBT)

Eckepmne

Ke3-kenzeH xymbicmbl 6acmap andbiHOa, KeM
6eceHde 6ydaH 6ec MuHym 6ypbiH KrieMmarbi
Kopanmasrbl KOPeK KepHeYiH aXbipamy Kepek.
CuzHanobl pefieHiH KOpek xeJiciHeH axbipamy
6apbicbiHOa xanFaHFaH 60nbIn KanambiH
CbIPMKbI KOPEeK KallHapbIHa XallFayFra
6os1ambIHObIFbIHA Ha3ap aydapbIHbI3.

Erep copfbl TOKTaTbINFaH 6onca xaHe akaynblKTapAbl X0

OonbIHIWA CTaHAapTThl YAEPIiCTiH OpbIHAANYbIHAH KeNiH

xibepinmece, ceben akaynbl XuWinikTi TypneHAaipriwTte 6onybl

MYMKiH. Byn xxafganaa copfbiHbl NanganaHyablH aBapusanblk

pexuMiH opHaTyFa 6onagpl.

ABapusnblk pexvmMre eTnec 6ypblH TEKCEpY YCbiHbINaAbL:

* KeniaeH KeneTiH KOPEKTiH KanbINTbl-KanbiNCbI3Ablfbl

+ BackapyLbl CUTHanAap icke KocblNnaTblH-KOChINMMaNTbIHABIFbIH
(icke Kocy/axblpaTy curHansbl)

* Gapnblk aBapusnblk cUrHanaapbl TyCipinreH-TycipinMmereHi

* COHbIMEH KaTap KO3fanTKbll opaMaapbiHaa anekTpi
KapcbINacTbIKTbl enweyai (knemMmManbik kopanTbl KO3FanTKbIL
CbIMbIHaH axxbipaTbin).

Erep copfbl ocbl kKannbiHAa KOCbiNMaca, 6yn Xuinik Typneraipriwi
akaynbl eKeHAiriH kepceTeai.
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CopfblHbl NanganaHyablH anaTThl PEXUMIH KO YLWiH MblHanapAabl
OpblHAaHbI3:

1. L1, L2, L3 kyaTThl kKabenbAiH ywW TapambliH KneMManbl
KopanTaH a)blpaTbln TacTaHbl3, Gipak kopFaHbILW Xepre
TyMbIKTayAblH CbIMbIH 63iHiH OpHbIHAA PE knemmackiHaa
KanablpbiHbI3.

TMO03 8607 2007

2. OnekTp KosranTkblwTbiH U/W1, V/U1, W/V1 KyaTTbl CbiMAapbIH
Knemmarbl KopanTaH axblpaTbiHbI3.
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3. 28-cyp. kepceTinreHaen eTin, CbIMAbI XanfaHbl3.
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28-cyp. «E» TMNiHAEri COPFbIHbIH KanbIMTbl XXYMbIC PEXUMIHEH
aBapusnbIkka ayblCybl



KywwTik kabeni knemMmanapbiHblH 6ypaHaanapbiH xeHe
KO3FanTKblLW kabeni kKnemmanapblHbiH rakanapbiH KOAaHbIHbI3.

i

TMO3 9121 3407

4. BaiinaHbICTbIpy OpblHAAPbIHAA KO3FaNTKbILW KabeniHiH
CbIMbIHa OKLUIayray *abblHbIH OPHATbIHbI3 )X8He oKLlaynay
TacnanapbiMeH GekiTiHi3.

Pt

&
TMO3 9122 3407

TMO3 9123 3407

Eckepmne

Xuinik mypneHdip2iwmiH iwinde U,V,W
KkneMmmanapblHa Kopekmeziw kabenb0i xanrayra
mblIlibIM canbiHaobl. Byn xuinik
mypneHdipaiwmiH 3aKkbiIMOaHybIHa aKesin
coraodbl )oHe XOoFapbl KEPHeY aCepiHeH
adamOaphbIH 3aKbIM asybl xarFoalbIH

60s10bIpadkbl.
Hasap Icke Kocy ke3iH6f aeapusnibIK pexumae
ayaapbiniz| YPICKaHHaH KeliH, aliHanbic 6aFbImbIH
mekKcepiHi3.
pr, Backapy cepeciHOe KOCKblw neH
ay, Aapblﬂm KO3FalimKbIWmbIH KOPFaHbIC pesieciH opHamy

Kaxem.

19. TexHUKanbIK KbI3MeT KepeceTy

19.1 AneKkTp KO3FanTKbIWbIH Ta3apTy

OneKTp KO3FanTKbILW NeH 3NeKTPOHAbI XabablKTbiH ayaMeH
cankblHAATy XyWnenepiHiH cankbliHAaTy kabblipFanapbl MeH
XenaeTkill kanakrapbl yHeMi Tasa 6onybl Tuic.

19.2 Ko3ranTKbIWTbIH, MOWbLIHTIPEKTEPiH MannanTbiH
Manabl aMbipb6acTtay

KyatTbinbifbl 3,0 - 7,5 kBT copfbinap.

ATanfaH anekTp Ko3fanTKkblTapaarbl XabblK TUATI
MOWBbIHTIpEKTEp AavibiHAayLbl 3ayblTTa ManaHaabl. byHaawn
MOWbIHTIpEKTepAiH MannanTbiH Mainapsl anbipbactanmanasb.

KyaTtTbinbiFbl 11 -22 kBT copfbinap

ATanfaH anekTp Ko3fanTKblTapAarbl awblk TUNTI MOMbIHTIPEKTEPAIH,
MannanTbiH Mannapbl Xui anbipbactansin Typybl TUIC.

AmanraH munmi MmolibiIHmipekmep xemkizinzaeH
ke30de, opHamyObIH andbiH0a MalnalimbiH
mMaliMeH moambIpbiiadsbl

Haszap
ayAapbiHbI3

JneKTp KO3FanTKbIWTbIH MOWbIHTIpEKTEPIHAEr MannanTbiH
Mannapabl anbipbacTay kaxeT 6onfaH Kkesae, KipikTipinreH
MONbIHTIpekTepai 6akbinay dyHkumsacel Grundfos GO akpaHfa
eckepTy curHanbiH 6epeai.

Maltidel alibipbacmaraHHaH kKeliH, a71ekmp
KO3FaJImKbIWbIHbIH My6iHAe xaHe
MolibiHmipekmi 6ybIH KaKknarbiHOa 6ypaHdasibi
mabIFbIHObI 6ypan 6ocamy Kaxem. Ocbinaliwa
MolibIHmipekmepdeH ecki MaliObl Hemece
apmbIK XaHa KOHcucmeHmmik Maliob! anbin
macmay ywiH kaxxemmi xxar0dalinap xacanraH.

MipanaHy 6apbicbiHAa Manabl anfalkebl aMbipbactay 6apbicbiHAa
MaWn KybblpLueri KOHCUCTEHTTIK MalMeH TONTbIpbINIMarbIHLLA,
KOHCUCTEHTTIK MaiblH KOcapraHfaH KeneMiH Kyto Kepek.

KoHcUCTeHTTik ManabIH Kenemi

MI
Ko3fanTKbIWTbIH [mn]
TUNTIK enwemi KeTek Kapama kKapcbl
XafblHaH XKaFblHaH
(DE) (NDE)
MGE 180 15 15

Monukap6amung 6asacbiHAa KOHCUCTEHTTIK Mainabl KongaHy
YCbIHbINAaMbI.

19.3 AneKTp KO3FanTKbIWTapPbIHbIH MOUbLIHTIPEKTEepPiH
anbipbacTay

11-22 BT KyaTTbl 9M€KTP KO3FaNTKbILUTaPbl KO3FaNTKbILL

MOWbIHTIpEKTEPiH anMacTblpy kaxxeT bonFaHaa, eckeprtne

curHanblH Grundfos GO akpaHfa LWbiFapaTblH MONbIHTIPEKTEPAi

6akblnayablH KipiKTipinreH yHKUMACbIMEH KaMTamachI3 eTifreH.

19.4 Bapuctopabl anmacTbipy (Tek 11-22 BT)
BapvicTop copfbliHbI XXeniHiH eTrneni KepHeyiHeH KopFanapbl.
OT1neni kepHey icepiHeH BapucTop GipTe-6ipTe To3aTbiH 6onaapl

XoHe OHbl anmacTbIpy kepek. ©Tneni kepHey kebeireH cambiH,
BapMCTOp Te3ipek To3aapbl.

OHbl anmacTbIpy kepek 6onFaH yakbiTta Grundfos Go Remote >xaHe
PC Tool E-products eckepTne chopmackiHaa curHan 6epegai.

Bapuctopgbl Grundfos CepBuCTiK opTanbIfbliHbIH MaMaHbl faHa
anmacTbIpy kepek. KoMnaHWsHbIH XXeprinikTi eKingiriHe XyriHiHi3.

19.5 Kocankbl 6enwektep MeH Kocankbl 6enweKkTepiHiH,
XUbIHTbIFbI

Kocankpl 6enwekTep MeH Kocarnkbl 6enLeKkTepiHiH XXUbIHTbIFbI

Typanbl aHbIfbipak aknapaTTbl www. Grundfos.com canTbiHaH

anyra 6onagel (En meH Grundfos Product center-ai Tanganbi3).

20. TexHUKanbIK gepeKkTep - yw dasanbl INeKTp
KO3FanTKbIWTbI coOpfbinapsbl, 3,0 - 7,5 kBT

20.1 Kopek KepHeyi

3 x380-480 B -10 %/+10 %, 50/60 'y - 2 %/+ 2 %, PE
(KOpFaHbILWTbI XXepre TyNblKTaybIMEeH)

Kabenb: M.xx. 100 mm?2.

70 °C-re M.T. MbIC CbIMbIH faHa KOngaHblHbI3.
CakTaHAbIPFbIWTapPAbIH YChIHbISIFAH TUNTIK enwemaepi

3,0-0eH 5,5-ke peniHri TnTik enwemaepaeri kosranTkbiwTap: Mok, 16 A.
7,5 KBT K03FanTKbILbIHbIH TUNTIK enwemaepi: M.k, 32 A.
Bankbimanel cTaH4apTThbl cankbiHAATKbILW, COHbIMEH KaTap Te3
)KaHaTblH HeMece 6asty )xaHaTblH CakTaHAbIPFbILUTAP KonAaHbinaabl.

20.2 LlekTeH TbIC XYKTeniMiHeH Kopfay

XKwuinikTi-peTTeriw copfbinapbiHbIH LLaMafaH TbIC XXYKTemniMiHeH
KopFay 3neKTp KO3FanTKblLLbIHbIH 94ETTeri KOpFaHbILbl CUSIKTbI
cunatTamaHsbl 6ingipeai.

Mebicanfa, «E» TuniHgeri anekTp Ko3ranTKbilwbl 1 MUHYT iwiHae |
HoM-AaH 110 % TeH 6onaTbiH apTbiK XXYKTEMIMIH keTepesi.

20.3 Afry TOFbI

Ko3ranTKbIWTbIK TUNTIK enwemi Afy TOTbI
[kBT] [mA]
3,0 (kopek kepHeyi < 460 B) <35
3,0 (kopek kepHeyi > 460 B) <5
4,0-peH 5,5- ke peniH <5
7,5 <10
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20.4 Kipynep/wblIry

KOCY/AXbIP

CbIpTKbl NOTEHLMNANCHI3 TYHRICY.
KepHey: 5 B DC.

Tok: <5 MA.

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

CaHpabIK Kipy

ChbIpTKbl MOTEHUMANCHI3 TYHiICY.
KepHey: 5 B DC.

Tok: <5 MA.

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

OpHaTbInFaH MaHHIH curHangapbl

* TloTeHuus enweriw
0-10 B DC, 10 kOm (KepHeyaiH, ik KaHapsbl).
OkpaHganfaH kabenb: 0,5 - 1,5 mm2.
Kabenbain 6apbiHwa y3biHabIFb: 100 M.

» KepHey curHansi
0-10 B DC, R, > 50 kOm
LLlakTama: kepHeyAiH MenniHwe Xofapbl curHansl 6apbicbiHAa
+0 %/-3 %.
OkpaHpganfaH kabenb: 0,5 - 1,5 Mm2.
Kabenbain 6apbliHwa y3biHAbIFbE: 500 M.

*  Tok curHansl
DC 0-20 mA/4-20 MA, R, = 175 Om.
LLlakTama: TOKTbIH MelniHLLe xoFapbl curHansl 6apbicbiHAa
+0 %/-3%
OkpanpganfaH kabenb: 0.5 - 1,5 mm2.
KabenbaiH 6apbiHWa y3biHAbIFbI: 500 M

[OaTyuk curHanbl

*  KepHey curHanesi
0-10 B DC, R1 > 50 kOm (kepHeygiH, iLuKi KaliHapbl apKblnbl)
LLlakTama: kepHeyaiH MenniHwe ofapbl curHansl 6apbicbiHAa
+ 0 %/- 3 %.
OkpaHganfaH kabenb: 0,5 - 1,5 mm2.
Kabenbain 6apbliHwa y3biHAbIFbE: 500 M.

» Tok curHansl
DC 0-20 mA/4-20 mA, R1 =175 Om.
LLlakTama: TOKTbIH MeWniHLe )Xofapbl CUrHanbl 6apbicbiHAA
+0 %/-3 %
OkpaHganfaH kabenb: 0.5 - 1,5 mm2.
Kabenbain 6apbliHwa y3biHAbIFbE: 500 M
KopekTiH iwki KanHapbl
»  ChbIpTKbl NOTeHUMS enwerilike apHanfaH 10 B Kopek kaviHapbl:
M.x. xykTeme: 2,5 MA.
Kelcka TyMblKTanyaaH KopranfaH.
» JaTuymkTepre apHanfaH 24 B kopek KanHapbl:
M.x. xxykTeme: 40 MA.
Kelcka TynblKTanyaaH KopranfaH.
Pene curHanvMsaumsAcbIHbIH WbIFYbI
AybicaTblH NOTEHLMANChI3 TYRICY.
Tyvicyain menniHwe xofapbl XykTemeci: 250 B AC, 2 A, cos ¢ 0,3 - 1.
TyvicyaiH menniHwe TemeH xyktemeci: 5 B DC, 10 MA.
OkpaHpanfaH kabenb: 0,5 - 2,5 mm2,
Kabenbain 6apbiHwwa y3bIHAbIFLE 500 M.

BainaHbIc WMHACbIHbIH Kipyi

Grundfos wurHacbklHbIH xaTTamackl, GENIbus xaTTamachkl, RS-485.

OkpaHganfaH 3 TapmakTbl kabens: 0,2 - 1,5 Mm2.
Kabenbpain 6apbiHLIa y3blHAbIFLI: 500 M.

21. TexHuKanbIK gepekTep - yw cpasanbl MeKTp
KO3FanTKbIWTbI copfbinapsl, 11 - 22 kBt

21.1 Kopek kepHeyi

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

(KOpFaHbIWTbI XXepre TyNbIKTaybIMEH).

Kabenb: M.x. 10 mm?2
70 °C-re M.T. TEK MbIC CbIMAAPbIH KONAaHbIHbI3.
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CakTaHAObIpfbIlUTapAblH YCbIHbIMFAH TUNTIK enwemaepi

Ko3fanTKbIWTbIH TUNTIK

enwemaepi N[IA”](
[kBT]
11 32
15 36
18,5 43
22 51

BankbiManbl CTaHaapTThl cankbiHAATKbIW, COHbIMEH KaTap Tes
XaHaTblH Hemece 6asy )XaHaTbiH CaKTaHAbIPFbILLITAP
KonaaHbinagsl.

21.2 LlekTeH TbIC XYKTeniMiHeH KopFay

XKuinikTi-peTTeriw copfblnapbiHbIH LLaMagaH TbiC XYKTeniMiHeH
KopFay aMeKTp KO3FanTKbILbIHbIH 9A4eTTeri KOpFaHbILlLbl CUAKTbI
cvnatTamaHbl 6ingipeai.

Meicanfa, «E» TuniHAeri aNekTp Ko3ranTKbllbl 1 MUHYT iWwiHAe
| -naH 110 % TeH 6onaTblH apTbIK XXYKTEMIMiH KeTepeai.

HOM

21.3 Ary TOrbI
Xepre ary Torel > 10 MA.

21.4 Kipy/wbiry
KOCY/AXbIP

CbIpTKbI NOTEHLMANCHI3 TYNICY.
KepHey: 5 B DC.

Tok: <5 MA.

OkpaHnpganfaH kabenb: 0.5 - 1,5 mm2.

CaHpbIK Kipy

CbIpTKbI NOTEHLMANCHI3 TYRICY.
KepHey: 5 B DC.

Tok: <5 MA.

OkpaHnganfaH kabenb: 0.5 - 1,5 mm2.

OpHaTbInFaH M3HHIH curHangapbl

¢ [MoTeHuus enweriw
0-10 B DC, 10 kOMm (kepHeyAiH iLKi kanHapbl).
OkpaHpganfaH kabenb: 0,5 - 1,5 mm2.
Kabenbain 6apbiHwa y3biHAbIFbE: 100 M.
* KepHey curHansl
0-10 B DC, R1 > 50 kOm.
LlakTama: kepHeyAiH MenniHLe XofFapbl curHansl 6apbicbiHAa
+0 %/- 3 %.
OkpaHpanfaH kabenb: 0,5 - 1,5 mm?2.
Kabenbain 6apbiHwwa y3biHAbIFbI: 500 M.
¢ Tok curHanbl
DC 0-20 mA/4-20 mA, R1 =250 Om.
LLlakTama: TOKTbIH MeNiHLe Xofapbl curHanbl 6apbicbiHAA
+0 %/-3 %
OkpaHganfaH kabenb: 0.5 - 1,5 Mm2,
Kabenbain 6apbiHwa y3biHAbIFbE: 500 M

[OaTyuk curHanbl

* KepHey curHansl
0-10 B DC, R1 > 50 kOM (kepHeyAiH iLwKi KanHapbl apKbifbl)
LLlakTama: kepHeyAiH MenniHLIe XofFapbl curHansl 6apbicbiHAa
+ 0 %/- 3 %.
OkpaHaanfaH kabenb: 0,5 - 1,5 mm2.
Kabenbain 6apbiHwa y3biHAbIFbI: 500 M.

¢ Tok curHanbl
DC 0-20 mA/4-20 mA, R1 =250 Om.
LLlakTama: TOKTbIH MeiniHLWe XoFapbl CUrHanbl 6apbicbiHAA
+0 %/-3 %
OkpaHganfaH kabenb: 0.5 - 1,5 Mm2,
Kabenbain 6apbiHwa y3biHAbIFbE: 500 M

Pene curHanmMsaumacbiHbIH WwbIfybl

*  CbIpTKbl NOTeHUuS enweriwke apHanfaH 10 B kopek kanHapsbil:
M.x. xykTeme: 2,5 MA.
Kbicka TyMbIkTanyaaH KopFanfaH.
» [JatunkTepre apHanfaH 24 B Kopek KanHapbl:
M.x. xykTeme: 40 MA.
Kbicka TyMbIkTanyaaH KopFanfaH.



Pene curHanusauusACbIHbIH WbIFYbI

AybicaTbliH NOTEHLMANChI3 TYHRiCy.

TynicyaiHmenniHwe xofapbl xxyktemeci 250 B AC, 2 A, cos ¢ 0,3 - 1.
TynicygiHmenniHwe TemeH xyktemeci 5 B DC, 10 MA.
OkpaHpganfaH kabenb: 0,5 - 2,5 Mm2.

KabenbaiHbapbiHlia y3biHAbIFLE: 500 M.

BainaHbIC WWMHACbIHbIH Kipyi

Grundfos wurHacbklHbIH xaTTamackl, GENIbus xatTamachkl, RS-485.
OkpaHganfaH 3 TapMakTbl kabenb: 0,2 - 1,5 Mm2.
Kabenbpain 6apbiHwa y3blHAbIFLE 500 M.

21.5 OMXK-HiH 6acka Aa TexHUKanbIK AepeKkTepi
amcC

AnekTp
Ko3fanT- HaBeaeHHble U U3ny4yaemMble nomexu/
Kbllbl MOMEXOYyCTONYMBOCTb

[kBT]

3,0 XyprisinreH xxaHe cayneneHeTiH keaeprinep:

4,0 OnekTp kosranTkbiwTapbl P 51318.11 Mem CT, 1-106bI1, B
CbIHbIObIHA COIKEC KeNeTiH LWeKTeyci3 TapaTbiNbIMbIAafb

5.5 TypFaH ayaaHaapbiHaa (OipiHLWi eHren) opHaTbina

75  anappbl
Keneprire TypakTbinbIK
OneKTp Ko3FranTKbILWTapbl OipiHLLI XKeHe eKiHLi geHrew
nanganaHbIMbIHbIH XaFganapbiHa KaTbICTbl Tananrtapfra
xayan 6epegi.

11 XyprisinreH xxaHe cayneneHeTiH keaeprinep:
15 Byn kosranTtkpiwTap 51318.11 MemCT, 2-100bI, A
CbIHbIObIHA Calikec KeneTiH C3 caHaTblHa aTafpl XKeHe
18,5 ©HepKacinTik ayAaHAapAa opHaTtbinagbl (EKiHWi AeHren).
22 3MX cbipTKbl cyariciMeH xabablkTay 6apbicbiHaa Gy
kosranTkpiwTap 51318.11 MemCT, 1-Tobbl, A CbiHbIObIHA
conkec keneTiH C2 caHaTblHa XaTaabl XXoHe TYPFbIH
ayaaHpappAa opHaTtbinagbl (eKiHWi AeHren).
Eckepmne
Ocbl KO3FannmKbiwmap mypfbiH
ayOdaHOapbiHOa OpHambliFaH
yakKbimma Ko3fFanmgbiw
paduokedepzai mybiHOamybl MYMKiH
6os1FaHObIKMaH KocbIMwWa wapasiap
manan emineadi.

11, 18,5 xxaHe 22 KBT KyaTThbl 3NeKTp KO3FanTKbILUTapbIH
xanray 6apbicbiHaa 30804.3.12 MemCT
(61000-3-12:2004 M3K) TanantapblHa calikec
KypacTbIpyLblfiap MeH TYTbIHYLLbINAP XannbinbIkK
TafarblHAANbIMAAFbI ANIEKTPMEH XabablKTay xeniciHe
)KanfaHfFaH HyKTeciHAe KbicKalla TyMbIKTanyblHbIH, KyaTbl
TOMEH[e KeNTipinreH AepekTepre Conkec keneTiHairiHe
KyoriK eTyi kepek:
KosranTkbIw KyaThbl

K3 6apbicbiHAarbl KyaT

[kBT] [kBA]
11 1500
15 -

18,5 2700
22 3000

15 kBT KyaTTbl 3MeKTp Ko3ranTkbiTapbl 6acy
BYKTEMECIHIH CY3riCiH 3MEKTP KO3FanTKbILbIHbIH,
Knemmarblk kopabbl MEH KOpek xernici apacbiHaa opHaTy
GapbicbiHaa FaHa 30804.3.12 MemCT

(61000-3-12:2004 M3K) TananTtapblHa cankec 6onaabl.
Kepeprire TypakTbinbIK;:

OnekTp Ko3FanTKbILTapbl BipiHLLi XXaHe ekiHLLi AeHrew
nanganaHbIMbIHAAFbI XXaFgannapFa kaTbiCTel TananTapra
ayan 6epefi.

KocbiMwwa aknapart any ywiH, Grundfos komnaHuscbiMeH
GalinaHbICbIHbI3.

KopfaHbILW CbIHbIObI

IP55

Okwaynayaa Kbi3ablpyfa TYPaKTbINbIK CbIHbIObI
F

KopliafaH opTaHblH TeMnepaTtypachbl
ManpanaHy npoueciHae

+ MrT1.-20°C

» CwunaTtamanap wekTteyiHci3 Mm.x. +40 °C.
AyaHblIH KaTbICTbI biNfanabinbifbl

M.K. 95 %.

[ObIObICTBIK KbICbIM AEHreli

AnekTp Pupmansbik TaKTamap.a [bIBbICTBIK KbICHIM
KO3FanT- KepceTinreH eHreili
Kbllbl alHanbIM Xuiniri ‘? E(A)]
[kBT] [MuH"] A
30 2800-3000 65
’ 3400-3600 70
40 2800-3000 70
’ 3400-3600 75
55 2800-3000 75
’ 3400-3600 80
75 2800-3000 67
’ 3400-3600 72
1 2800-3000 65
3400-3600 70
15 2800-3000 65
3400-3600 70
185 2800-3000 66
’ 3400-3600 71
22 2800-3000 75
3400-3600 80

TexHukanblk e3repictep 60nybl MyMKiH.
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00O IpyHagoc

111024, r. MockBa,

Yn. AsmamotopHas, a. 10, kopn.2, 10 atax,
odpuc XXV. busHec-LeHTp «ABnannasa»
Ten.: (+7) 495 564-88-00, 737-30-00
dakc: (+7) 495 564-88-11

E-mail:

grundfos.moscow@grundfos.com

Pecny6nuka Benapycb

®unnan OO0 IpyHadoc B MuHcke
220125, r. MuHCcK,

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

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

E-mail:

minsk@grundfos.com

Pecny6nuka KasaxcrtaH
pyHadoc KasaxcraH XKLIC
KaszakctaH Pecnybnukacsl,
KZ-050010 Anmartsbl K.,
Kek-Tebe warbiH aygaHbl,
Kbi3-)Kibek keweci, 7

Ten.: (+7) 727 227-98-54
®akc: (+7) 727 239-65-70
E-mail:
kazakhstan@grundfos.com
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