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Mpumensaswwuiica ctaHgapt: EN 61800-3:2004.
— [upekTuBa No 3KOOrM4eckomMy NpoeKkTUpoBaHWI0 3HepronoTpebnstowen npoaykumm (2009/125/EC).
Hacocbl Ana nepekaunBaHusi Boabl:
PernameHT Komnceun EC Ne 547/2012.
MpuMeHUMO TONbKO K Hacocam AJsi nepekaynBaHusi BoAbl, NPOMapKUpoBaHHbIM Noka3aTeneM MUHUManbHOM
adppektnBHocT MEL. Cm. onpmeHHyto Tabnuuky Hacoca.
[aHHas geknapauusa o cootBeTcTBUM EC MMeeT cuny Tonbko B crnyyae ny6nvkauuv B COCTaBe UHCTPYKLUM
Mo MOHTaXy W dKCMnyaTaLumn Ha NpoayKuuio npoussoacTea komnanum Grundfos (Homep ny6nukaumm

97699310 0113).
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CepTudukaT COOTBETCTBUSA:

Ne C-RU.AA56.B.04430, cpok aencteus go 13.09.2017 r.
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WcTpa, 15 Hos6pst 2012 1.

it

KacartkuHa B. B.
PykoBoanTens otaena kavecTsa,
9KOMOrnM 1 oxpaHel Tpyaa
00O I'pyHadoc UcTtpa, Poccus
143581, MockoBckasi obnactb,
MCTpUHCKNiA panoH,
aep. Newkoso, 4.188




Pycckun (RU) MNacnopt, PykoBOACTBO MO MOHTaXy M aKcnnyataumm

I'IepeBon OpUrnHanbHOro AOKyMeHTa Ha AHrNIMNCKOM fi3blKe.
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1. YKa3aHusa no TexHMKe 6e3onacHoOCTH

1.1 O6wme cBeageHun

I'IacnopT, PYKOBOACTBO NO MOHTaXy W aKcnnyatauuun, nanee no
TEKCTY - PyKOBOACTBO, COAEPXUT NpUHUUNNArnbHble YKa3aHus,
KOTOpPbI€ AO0JIKHbI BbINONMHATLCA NPpU MOHTaxe, akcnnyaTtauun
N TEXHUYEeCKOM 06CJ'Iy)KI/IBaHI/IVI. nOSTOMy nepen MOHTaXXoM un
BBOAOM B 3KcCnnyatauuto oHu 06s13aTenbHO AOMXKHbI BbITh
Nn3y4yeHbl COOTBETCTBYHOLLUM OGCJ'Iy)KI/IBalOIJ.lI/IM nepcoHanom

nnm I'IOTpeGI/ITeJ'IeM. PyKOBO,E]CTBO OOMKHO NOCTOSAHHO
HaxoOnTbCA Ha MeCTe 3Kcnnyatauum 060py,D,OBaHVIFI.

Heobxogumo cobntogath He Torbko obLime TpeboBaHNsi Mo TEXHMKE

6esonacHocTu, NpuBeAEHHbIE B pasaene "YkasaHus Mo TeXHVKe
6esonacHocTU", HO 1 creumarnbHbIe yKa3aHWs No TEXHUKE

6esonacHocTy, npueognMble B Apyrux pasgenax.

Pycckum (RU)



(NY) umxoaky

1.2 3HayeHue CUMBOJIOB U Haanucen

lpedynpexdeHue

YkazaHusi no mexHuke 6e3onacHocmu,
codepxaujuecss 8 daHHOM pykoesodcmee o
o6cnyxueaHuro U MOHMaxy, HeeblMoJIHeHUe
KOmopbIX MO)em rnoeJsie4db onacHble 0nsi
JKU3HU U 300poebsi iodel nocsedcmaus,
creyuasnbHO ommMeYyeHbl 06UW,UM 3HaKoOM
onacHocmu rno cmaHdapmy DIN 4844-W00.
lpedynpexdeHue

lopsiyass nogepxHocmpb u3sdenus!
OnacHocmsb roJsly4yeHusi oxo2o0e u mpaem!

3mom cumeon ebl Halideme psAOOM C yKa3aHUsIMU

no mexHuke 6e3ornacHocmu, HeebINnoJIHeHUe
KOomopbIxX MOXXem ebi3eamb omka3 o6opydoeaHusi,
a makxe e2o noepexoeHue.

PsidoMm ¢ amum cumeosioM Haxodsimcs

pekomMeHOayuu unu ykaszaHusi, obnezyarouue
M pabomy u ob6ecnequesaroujue HalexHyo

aKkcnnyamayuro obopydoeaHusi.

YkasaHus, nomMelLeHHble HenoCcpeacTBeHHO Ha obopyaoBaHuy,
Hanpumep:

.

CTperka, yKkasblBalolas HanpasrneHne BpalleHus,

* 060o3HayeHue HanopHoro naTpybka ans nogayu
nepekadynsaemon cpegpl,

JOJDKHbI cobntofaTbest B 06513aTenbHOM NOPSiAKE U COXPaHATLCS

Tak, YToBbl UX MOXHO 6bINO NPOYMTaTL B M0G0 MOMEHT.

1.3 KBanudmkaumna n obyyeHume obcnyxumBatoLero
nepcoHana

MepcoHan, BbIMOMHSALMIA 3KCnyaTauuto, TeXHU4Yeckoe
0o6CnyXMBaHUE M KOHTPOSbHbIE OCMOTPbI, @ TaKKe MOHTax
o6opynoBaHUs JOSHKEH MMETb COOTBETCTBYHOLLYIO BbINOSHAEMOW
paboTe kBanudukaumio. Kpyr Bonpocos, 3a KoTopble nepcoHarn
HeceT OTBETCTBEHHOCTb M KOTOPbIE OH JOMKEH KOHTPONMPOBATh,
a Takke 06nacTb ero KOMNETeHUMM AOMKHbI TOYHO ONpeaenaTbCs
notpebutenem.

1.4 OnacHble NocneacTBMA HECOOGNIOAEHUA YKa3aHUN
no TexHuKe 6e3onacHoOCTU

HecobnioaeHune ykasaHuin no TexHuke 6e30nacHOCTU MOXET
noeseyb 3a coboK Kak onacHble NOCNeACcTBUS AN 340POBbS U1
XKM3HM YenoBeka, Tak U co3aaTb OMacHOCTb AN OKpyXatowen
cpenbl U o6opyaoBaHus. HecobnogeHne ykasaHun No TeXHUKe
6€30MacHOCTU MOXET TakXke NPUBECTU K aHHYNTMPOBAHUIO BCEX
rapaHTUHbIX 06513aTeNbCTB MO BO3MELLEHMIO yulepba.

B yacTtHocTH, HecobnitogeHne TpeboBaHWin TEXHUKN
6€30MacHOCTM MOXET, HarnprMep, Bbl3BaTb:

* 0TKa3 BaXHeWLWwux pyHKUuii 06opyaoBaHus;

*  HeaeWcTBEHHOCTb NpeAnMcaHHbIX METOA0B TEXHUYECKOro
06CnyXMBaHUSI U PEMOHTA;

* OMNacHyl cuUTyauuto Ansi 300POBbs U XU3HW NepcoHana
BCNEACTBME BO3AEUCTBUS SNEKTPUYECKUX UMN MEXAHUYECKNX
dakTopos.

1.5 BbinonHeHue paboT c cobnogeHMeM TEXHUKN
6e3onacHocTH

Mpu BbINONHEHUN paboT JoMmKHbI cobnoaaTbCcs NpuBeAeHHbIe

B laHHOM PYKOBOACTBE MO MOHTaXy W 3KCnnyatauuu ykasaHus
no TexHuke 6e3onacHoOCTU, CyLLEeCTBYOLWMNE HaUNOHambHbIe
npeanucaHnsa no TexHuke 6e3onacHoCcTy, a Takke nobble
BHYTPEHHMWE NpeanucaHus No BbiNoNHeHWo paboT, akcnnyatauum
obopynoBaHusi U TexHUKe 6e3onacHocTu, AeicTByOWME y
notpebutens.

1.6 YKka3aHuA no TexHukKe 6esonacHocTu Ans
noTpe6uTens unm obcnyxuBarllero nepcoHana

+ 3anpeLleHo EMOHTUPOBATL UMEKLMNECS 3aLLUTHbIE
orpaxkaeHusi NOABWXKHBIX Y3M0B U AeTaneun, ecnu
obopynoBaHue HaxoaWUTCsA B aKCnnyaTauuu.

* HeobXxoAMMO UCKNIOYNTL BO3MOXHOCTb BO3HUKHOBEHUS
0nacHOCTU, CBA3AHHOW C 3nekTpoaHepruen (bonee noapobHo
cMOTpu, Hanpumep, npeanucadms VDE n MeCcTHbIX
3HeprocHabxarLWmx NpeanpusaTun).

1.7 Yka3aHuA no TexHMKe 6e3onacHoOCTU npu
BbINONTHEHUM TEXHUYECKOro 06CcnyX1uBaHuA,
OCMOTPOB M MOHTaxa

MoTpebutenb gomkeH obecneynTb BbIMONHEHNE BCex paboT

No TEXHWYECKOMY 06CNYXMBaHWUIO, KOHTPOMbHBIM OCMOTpaMm

1N MOHTaXxy KBannuLMpoBaHHbIMU crieynanuctamu,
[ONYLIEHHBIMU K BbINOMHEHWO 3TUX paboT 1 B JOCTAaTOYHOM
Mepe 03HaKOMIEHHbIMM C HUMU B X04e NoApPOGHOro u3yyeHus
PYKOBOACTBA MO MOHTaXy W aKcnnyaTaumm.

Bce paboTtbl 06513aTENLHO AOMKHBI MPOBOANTBLCS NMPY BbIKITFOYEHHOM
ob6opynoBaHuun. [lomkeH 6e3ycnoBHO cobnogaTbcs NOpsiAoK
[eNCTBUIN NpY OCTaHOBKe 060pyaoBaHUS, ONNCaHHbIN B
PYKOBOACTBE MO MOHTaXy M 3KCnnyaTauuun.

Cpasy e Nno OkOH4YaHuUK paboT JOMKHbI OblTb CHOBA
yCTaHOBMNEHbI UMW BKMOYEHbl BCE AEMOHTUPOBaHHbIE 3aLUNTHbIE
1 NpefoxpaHnTenbHble YCTPOMCTBA.

1.8 CamocTosiTenbHOe NnepeobopynoBaHue U
M3roToBNEeHUe 3anacHbIX y310B U AeTanen

MepeobopynosaHne nnm moamdukaLmnio yCTpONCTB paspeLuaeTcs
BbIMOMHATL TOMIBKO MO COrNacoBaHMWIO C U3rOTOBUTENEM.
PupMeHHble 3anacHble y3nbl U fgeTanu, a Takke paspeLleHHble

K NCMONb30BaHWI0 (PUPMOA-U3roTOBUTENEM KOMMMEKTYOLL e
npu3BaHbl 06ecneunTb HaAEXHOCTb 3KCMyaTaumm.
lMprvmeHeHWe y3noB 1 getanen Apyrnx nponsBoanTenen Moxet
Bbl3BaTb OTKa3 M3roTOBUTENS HECTU OTBETCTBEHHOCTb 3a
BO3HVKLLME B pe3yrnbraTe 3TOro NOCNeAcTBUs.

1.9 HegonycTuMblie peXxuMmbl aKkcnnyaTauum

dkcnnyaTaunoHHas HageXHOCTb NOCTaBnsieMoro o6opynoBaHus
rapaHTUpyeTCs TONbKO B Cllyvae NPpUMEHEHUS B COOTBETCTBUU

C yHKLUMOHamnbHbIM HasHadyeHneMm. MNpegensHo AonycTumble
3HaYeHUs, yKa3aHHble B TEXHUYECKNX XapaKTepUCTUKax,
OOMKHbl 06513aTenbHO cobnogaTbCs BO BCEX CryYasX.

2. TpaHcnopTUpoOBKa

Mpwv TpaHCNoOPTUPOBAHUM aBTOMOGUITbHBIM, XENE3HOLOPOXHBIM,
BOAHbLIM UM BO3AYLUHLIM TPAHCMOPTOM MU3Aenune AOMKHO ObITb
HafeXHO 3aKpensieHo Ha TPaHCMOPTHBIX CPEACTBAX C Lenbio
npeaoTBpaLlEeHNsI CaMOMNPOU3BOSIbHBIX NepeMeLLEHN.

YcnoBusi XxpaHeHWsl YCTaHOBOK [OSXHbI COOTBETCTBOBATb rpynmne
"C" OCT 15150.

3. O6Lwme cBegeHuns

HacTosiliee pyKOBOACTBO NO MOHTaXy M 3KChnyaTauuu siBnsieTcst
[OMONHEHNEM K PYKOBOACTBY MO MOHTaXy W SKCNnyaTauuu
COOTBETCTBYIOLMX CTaHAAPTHbLIX HacocoB TP, TPD.

Ecnu Heobxoanmbl kakne-nnbo MHCTPYKUUN, KOTOPbIe He
npeacTaBneHbl 34eCb, CMOTPUTE PYKOBOACTBO MO MOHTaXy U
aKcnnyaTauumu cTtaHgapTHOro Hacoca.



4. O6Lee onucaHue

Hacocbkl TPE, TPED Series 2000 komnaHuu Grundfos ocHalleHbl
CTaHAapTHLIMU 3NEKTPOABUraTENSIMU CO BCTPOEHHbLIM
npeobpasoBaTtenem 4acTtoTbl. Hacocbl npegHasHadeHbl Ans
0fHOMA3HOro unu TpéxdasHoro NOAKIMYEHUSA CETH
3NEKTPONUTaHUS.

Hacocbl o6opyaoBaHbl AaT4MKOM nepenaja AaBrneHus,

KOTOpbIV NO3BONSIET perynupoBaTh nepenaz AaBrneHnsi B Hacoce.
Hacocbl npumeHsiloTcs, Kak NpaBuIo, B Ka4eCcTBe LIMPKYNSALMOHHbBIX
HACOCOB A51si MOLLHbIX OTOMUTENbHBIX CUCTEM U CUCTEM NOAAYU
oxnaxgatoLen Boabl, rae Heobxoammo obecneynTb NepemMeHHy
nogauy.

4.1 Hactpomku
Tpebyemoe ycTaHOBNEHHOE 3HAYEHNEe MOXHO 3ajaTb OQHUM U3
TPEX cnocobos:

* HEeNoCpeACTBEHHO Ha MaHenu ynpaeneHus HaCOCOM.
[Mpun 3TOM MOXHO BbIGpaTh OAMH U3 ABYX pa3HbIX PEXUMOB
perynvpoBaHus: ¢ NponopLMoHanbHbIM U3MEHEHMEM Hanopa
M C MOCTOSIHHBIM HaNnopomM.

* Yyepes BXOA BHELUHEro curHasna yCTaHOBMEHHOrO 3Ha4YeHus

* C NOMOLLbI NynbTa AUCTaHUMOHHOrO ynpaeneHus R100
komnaHum Grundfos.

Bce ocTanbHble HaCTPOMKKN BbINONHAKTCA ¢ nomowbio R100.

BaxHble napameTphbl, Takne kak hakTuyeckoe 3HayeHune

napameTpa ynpaeneHus, aHepronotpebneHve u gp.,

MOXHO cuYMTaTh TONbKO ¢ nomMoLlubio R100.

4.2 CaBoeHHble Hacochl

[nsa coBOEHHbIX HACOCOB He TpGGyBTCﬂ OONONHNUTENbHOIO
BHeLWHero aucneT4yepckoro yCTpOVICTBa.

5. MoHTax

5.1 OxnaxpageHne gBurartens

[ns oGecnevyeHnst 4OCTAaTOYHOIO OXMaXAeHUs aneKkTpoaBuraTens
1 3nekTPOHHOro obopyaoBaHusa cobniogante cnegyrowimne
TpeboBaHus:
* YbeguTechb, YTO 4OCTATOMHO BO34yXa ANS OXNaXOeHUs.
« [MopgpepxuBanTe TemnepaTypy oxnaxaatoLlero Bo3gyxa
Hwxe 40 °C.
* Cnepaute 3a Tem, 4ToObl oxnaxgatowune pebpa n nonactu
BEHTUNATOPA ObINM YNCTLIMMU.

5.2 MoHTaXx BHe noMelleHust

Mpn MOHTaxe BHe nomMeLLeHns Heobxoanmo obecneunTb
HeobxoaMMYI0 3aLmMTy Hacoca, YTobbl MCKMoYNTL 0bpasoBaHme
KOHAEeHcaTa Ha aneKkTpoHHOM obopyaoBaHun. CmoTtpuTe puc. 1.

TMO2 8514 0304

Puc.1 O6pasel 3alWNTHOrO KO3blpbKka

YpanuTe cnvuBHyto Npobky, HanpaBneHHy BHU3, YTOObI B
OBuratene He ckannueanacbh Bnara v Boga.

BepTunkanbHO ycTaHaBnMBaeMble HAaCOChl MOCNe yaaneHus
cnueHoOM Npobku nmetoT knacc 3awmuTel IP55. Knacc 3awuTsl
ropu3oHTanbHO yCTaHaBNMBaeMbIX HacCOCOB MeHsieTcs Ha IP54.

6. MoaknioyeHne anekTpoobopyaoBaHUA

MoaknioyeHne anekTpoo6opyaoBaHUSt HacTOTHO-PErynupyemblx
HacoCOB OMUCLIBAETCA B pasaenax:

6.1 lNodknoyeHue anekmpoobopydosaHus -

Hacocbkl ¢ 00HOgha3HbIMU 31ekmpodsuzamensiMu Ha cTp. 5

6.2 ModknodeHue anekmpoobopydosaHusi - HACOChI C
mpéxgpasHbimu anekmpodsuzamensamu 0o 7,5 kBm Ha cTp. 8
6.3 lNodknoyeHue anekmpoobopydosaHusi - HacoChl C
mpexcghasHbiMu anekmpoodsueamensmu, 11-22 kBm Ha ctp. 11.

6.1 MoagkntoyeHue anekTpoobopyaoBaHUs -
Hacocbl ¢ ogHOoda3HbIMU INeKTpoABUraTensiMmm

lpedynpexdeHue

Mompe6umens unu, cOoMeemcmeeHHO,
nuyo/opaaHu3ayusi, 6 bINOAHAIOWUE MOHMAaX,
Hecym omeemcmeeHHOCMb 3a NPasusibHoe
nodknroYeHuUe 3a3eMsieHUs U 3aujumsl 6
coomeemcmeuu ¢ delicmeyrowumu
HaUUOHaIbHbIMU U MECMHBLIMU
HOpMamueHbIMU GOKyMeHmamu.

Bce onepayuu 00/HKHbI 8bIMNOSIHIMbLCS
crneyuanucmamu.

lpedynpexdeHue

IMeped npoeedeHuem n06bIX pabom e KneMMHoU
KOpob6Ke Hacoca He06x00UMO KaKk MUHUMYM

3a nAamb MUHym 00 3Mo20 OMKJIIYUMb
Hanpsi)XeHue numaHusi.

O6pamume eHUMaHue, Ymo cueHasbHoe pese
Moxem 6bimb MOOKII0YEHO K 8HEWHEMY
UCMOYHUKY numaHusi, Komopbili ocmaémcsi
noAcoeOUHEHHBLIM MPU OMKAOYEeHUU om

numaruwel cemu.

TemMnepamypa noeepxHoOCMu K/ieMMHOU KOpo6Ku
mMoxxem 6bimb 6osibwe 70 °C 80 epemsi pabombi
Hacoca.

[na o603Ha4YeHns aHHOro NpeaynpexaeHns Ha
KIEeMMHOM Kopobke ABuraTens uMeeTcs sipnbik
XEnNnToro useta:

lpedynpexdeHue

6.1.1 MoaroTtoBka

Mepen nogknioveHnem E-Hacoca Kk ceTu anekTponuTaHus
HeobXxoAMMO BHMMAaTENbHO N3Y4YUTb CXEMY B PUCYHKE HUXe.

.
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Puc. 2 lMogkntoYeHHbIN K CETU HACOC C CETEBLIM
BbIKMOYaTeneMm, NnaBkMM npegoxpaHuTenem,
[OMNONMHUTENBHOW 3aLLMUTON U 3alUTHLIM 3a3eMMeHnemM

6.1.2 3awmTa OT yaapa TOKOM - NpU OTCYTCTBUM
HenocpeAcTBEHHOro NMPUKOCHOBEHUSA

lMpedynpexdeHue

Hacoc dosmxeH 6bimb 3a3eMsieH U umems 3aujumy
om ydapa moKoM npu HerpsiMoM NpPUKOCHOBEHUU &
coomeemcmeuu ¢ delicmeayrowumu
HayUOHaNbHLIMU U MECMHBLIMU HOPMamueHbLIMU
JoKyMeHmamu.

MpoBoaa 3alWmUTHOro 3a3eMNEeHNs AOMKHbLI UMETb LIBETOBYIO
MapknpoBKy nnbo xento-3eneHoro (PE), nubo xento-3eneHo-
cuHero (PEN) ugera.

Pycckum (RU)



(NY) umxoaky

6.1.3 NnaBkne npegoxpaHUTenu

PekomeHayemble TUNopa3Mepbl NNaBkux NpeaoxpaHuTenen
npueeeHbl B pasgene 21.1 HanpsxxeHue numaHus.

6.1.4 JlononHuTenbHasa 3awura

Ecnu Hacoc nogkmoYeH K aneKTpM4eckon yCTaHOBKe, B KOTOPOW B
KavecTBe JOMNOMHUTENbHON 3aLnThbl UCNONb3yeTcs 3alumTa oT
TOKa yTeukn Ha 3emnio (ELCB), aBTOMaT 3aLLUMTHOrO OTKIOYEHUS
[AOIMKEH UMETb MapKUPOBKY:

ELCB

Mpw BIGOpPE aBTOMaTa 3aLMTHOrO OTKMOYEHUST HeobxoanMo
yunTbiBaTh O6LLEee 3Ha4YeHNe ToKa YTEeYKM BCEX ANEMEHTOB
anekTpoobopyaoBaHus.

Tok yTeukn anekTpoaBuUraTens npu aKkcnnyatauum B HOpManbHbIX
ycnoBsusix cMoTpute B pasgene 21.3 Tok ymeuku.

Bo Bpemsi nycka n npu acMMETPUYHOM 3MeKTpoCHabxXeHun

TOK yTeYKN MOXET ObiTb BbilLe 0ObIYHOIO N MOXET Bbi3BaTb
cpabatbiBaHue ELCB.

6.1.5 3awuTa anekTpoaBuraTens

BHewHAsA 3awnTa anektpoasuratens He Tpebyetcs. OH ocHalleH
3aLUNTOM KaK OT ANUTENbHO AENCTBYIOLWEN neperpysku, Tak n Ha
cnyyan 6nokuposku (IEC 34-11, TP 211).

6.1.6 3awmTa OT NnepeHanpsxKeHUs

Hacoc 3awuiieH ot nepeHanpsKeHns ¢ MOMOLLbIO BapucTopOB,
BKIMIOYEHHbIX Mexay da3on u HenTpanbko 1 a3on 1 3eMnen.

6.1.7 HanpsikeHne NnUTaHUA U ceTb 3NEeKTponNUTaHusA

1 x 200-240 B, - 10 %/+ 10 %, 50/60 'y, PE
(Cc 3alWNTHBIM 3a3eMMEHNEM).

3HaueHus paboyero HanpsXXeHWs 1 YacToThbl TOKA yKa3aHbl Ha
(hMPMEHHOW Tabnuyke ¢ HOMUHaNbHBIMU AAHHBIMK Hacoca.
Y6enunTech, UTO XapakTEPUCTUKN SNEKTPOABUraTeNs COOTBETCTBYIOT
napameTpaM UCMoNb3yeMOro Ha MecTe YyCTaHOBKM UCTOYHMKA
3MEeKTPonUTaHus.

KoHLbl NpoBOAOB, BEIBOAUMBIX B KNEMMHYH KOPOGKY
anekTpoaBuraTensi Hacoca, JOMKHbI OblTb MakCUManbHO
KopoTkumu. McknioyeHme coctaBnsieT NpoBoa 3aliUTHOrO
3a3eMIieHUs], ANMHa KOTOPOro AoMkHa BblbnpaTbcs Takoun,
4yTO6bI OH O6OpBancsa nocneaHuM, ecnv kabens OyaeT cnyvyanHo
BblpBaH 13 pe3bboBon kabenbHoOW MydThl.

TMO2 0827 2107

Puc. 3 TlMoagknioveHne anekTponutaHng

KabenbHoe ynnoTtHeHue

KabenbHoe ynnoTHeHue cootBeTcTByeT EN 50626.

+ KabenbHoe ynnotHeHue 2 x M16, anametp kabens @4-210

+ KabenbHoe ynnotHeHue 1 x M20, anametp kabens &10-214
1 kanneynoBuUTeNb ANs yNnoTHeHuUst kabens M16.

lpedynpexdeHue

Ecnu numarowuli kabenb noepexo0eH, OH O0/KEH
6bImb 3aMeHeH KeasnluguyupoeaHHbIM
nepcoHasiom.

Twun cetn

YacToTHo-perynmpyemble Hacochkl ¢ 0AHO(a3HbIMMK
anekTpoasuraTensamMu MoryT GbiTb NOACOEAUHEHBI K CETU
no6oro Tuna.

lMpedynpexodeHue

He nodknroyalime yacmomHo-pe2ynupyemMbie
Hacocbl ¢ 00HOa3HbIMU 351eKmpodeu2amenisimu
K cemu numaHusi ¢ HanpsixeHuem mexady ¢aszol
u 3emMnél 6onbwe 250 B.

6.1.8 BkntoyeHue/BbIKNO4YEHNE Hacoca

BknroyeHue/ebIKIl04eHUEe Hacoca € MOMOWbHo

cemeego2o0 8biK/Tlo4amers pa3pewaemcs
8bINoJIHAMb He Yauwe, 4eM mpu-4emblipe
pa3a e 4ac.

Mpw BKMOYEHUM C NOMOLLLIO CETEBOTO BbIKMIOYATENSA HAcOC
HauuHaeT paboTtaTb NULWb cnycTsa 5 cekyHa.

Ecnu TpebyeTca 6onee yacToe BKMIOYEHVE 1 BbIKMIOYEHNE
Hacoca, ncnonb3yiTe BXOA ANS BHELHEro curHana BKi./BbIKn.
npu BKMIOYEHUW/BBIKIMIOYEHUN Hacoca.

Ecnun Hacoc BknoYaeTcsa unv oTKMioYaeTcs C MOMOLLbI0 BHELLIHErO
curHana BKJ/BbIKI1, oH HaumHaeT paboTaTtb HemMenneHHo.

6.1.9 MopgkniovyeHune

Ecnu eHewHul ebikntoyamens BKJ1/BbIKIT He

noOoKo4YeH, Kinemmsbl 2 u 3 Heo6xodumo

coeduHUMBb nepemMbIYKOU.

[nsa BeinonHeHus TpeboBaHMn No TexHuke 6es3onacHoCcTu
npoBofa, OTHOCHLLMECH K YKa3aHHbIM HUXe rpynnam,
AOIMKHbI 6bITb HAAEXHO M30NMPOBaHbI ApPYr OT Apyra Ha BCeM
CBOEM MPOTSHKEHNN C MOMOLLbIO YCUTNEHHOW M30NSALUN:

Ipynna 1: Bxoabl

+ BKI/BbIKII, knemmbl 2 1 3

* LUndposon Bxoa, knemmbl 1 1 9

* YCTaHOBMEHHOro 3Ha4yeHus, knemmol 4, 51 6
* CurHanos gartyuka, knemmbl 7 n 8

* LuHbl GENIbus, knemmbl B, Y 1 A

Bce Bxoppl (rpynna 1) nsonnpoBaHbl OT NOAKMOYEHHBIX K
3MeKTPOCeTn YacTel anekTpoobopyAoBaHNs C MOMOLLbIO
YCUNEHHON U30MALMN 1 ranbBaHNYECKN pa3Bsa3aHbl C APYrumMn
anekTpouensamu.

Ha Bce knemmbl cucTeMbl ynpaBneHus NogaeTcst NOHMXEHHoe
HanpshxeHne Ans noBblleHNs anekTpobesonacHocTu (PELV).
3710 obecneunBaeT 3awmnTy OT YyAapOB TOKOM.

F'pynna 2: Beixop (curHana pene, knemmbl NC, C, NO).
Bbixoa (rpynna 2) ranbBaHUYeCcKku pasBsidaH C Apyrumu
anekTpouensiMu. K knemmam Bbixoga MoXeT GbiTb NogaHo
paboyee UnKn HU3KOE HanpsKeHue.

F'pynna 3: NMutaHune ot cetn (knemmsol N, PE, L).

F'pynna 4: Kabenb cBaA3M (8-UTbIPbKOBLIN) -
Tonbko ansA Hacocos TPED

Kabenb cBA3M NoaknioyaeTcs K pO3eTOYHOM YacTu B rpynne 4.
Kabenb obecneynBaeT cBA3b Mexay ABYMS Hacocamu,
COEAMHEHHBIMY C OAHUM UNW ABYMS AaTYMKamu AABIIEHUS,
cM. pasgen 6.6 Kabernb cesisu 0nsa Hacocos TPED.
MepekntoyaTtens rpynnbl 4 4aeT BO3MOXHOCTb BblIbpaTb pexunm
paboTbl "nepemeHHbIN" unn "pesepBHobii”. CM. onncaxne B
pasgene 7.2.1 [JononHumernbHble pexXuMbl 3KCrnyamayuu
Hacocos TPED.
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1: Llndposoii Bxoa
) 9: "3emns" (kopnyc)

‘ 8:+24B

7: Bxoa paartyvka

B: RS-485B
Y: OkpaH
A: RS-485A

6: "3emns" (kopnyc)
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10K} 4: Bxop ycTaHOBNEHHOTO

3HayeHus
l 3: "8emna" (kopnyc)
2: BKN/BbIKN

Puc. 5 Knemmbl HacocoB TPED cepun 2000

[anbBaHn4eckas passsaska JorkHa oTBevaTb TpeboBaHNAM
yCUneHHown nsonsuumn cornacHo ctaHgapty EN 60335,
BKNtoyas TpeboBaHNS NO ANVHE NyTW TOKa YTEYKN 1 JOMYyCKaM.

TMO02 6009 0703
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6.2 MoakntoveHne 3NeKTPoo6opyaoBaHUs - HacoOChl C
TpéxcasHbIMKU anekTpoaBuratenamum go 7,5 kBt

lpedynpexdeHue

Mompe6umens unu, coomeemcmeeHHO,
nuyo/opa2aHu3ayusi, einoNHsaWUe
MOHMax, Hecym omeemcmeeHHOCMb 3a
npaeusibHoe NodKIroYeHUe 3a3eMseHus
U 3auumsl 8 coomeemcmeuu

¢ delicmeyrowumMu HayUOHasIbHbIMU

U MeCMHbIMU HOPMamueHbIMU
dokymeHmamu. Bce onepayuu O0/mKHbI
ebINoIHAMbLCS cneyuanucmamu.

lpedynpexdeHue

leped npoeedeHuem nobbix pabom e KileMMHOU
KOpob6Ke Hacoca He06x00UMO KaKk MUHUMYM

3a nsImb MUHYym A0 3Mo2o0 OmKJ4YUumb
HanpspkeHue numadusi.

O6pamume eHUMaHuUe, YMO cU2HaJIbHOe peJie
Moxxem 6bImb MOOKIHOYEHO K 8HeWHeMY
UCMOYHUKY numaHusi, Komopbili ocmaémcsi
nodcoeOuUHEHHbIM NPU OMK/IOYEeHUU om

numaruwel cemu.

Mepen nogknioyeHnem E-Hacoca k ceTu anekTponuTaHus
Heo6XoAMMO BHUMAaTENbHO N3Y4YUTb CXeMY B PUCYHKE HUXe.

[ins o603HayeHVs JaHHOrO NPeaynpexXaeHnst Ha
KNeMMHOM Kopobke ABuraTensi UMeeTcs Aprbik
XEnToro ugera:

6.2.1 NMoaroTroBkKa

_____ T
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PE

TMO00 9270 4696

L3
Puc. 6 T[logknioYeHHbI K CETU HAcoC C CETEBbIM
BbIKMo4aTenem, NnaBkMMn NpeaoxpaHnuTensiMm,
[OMONHUTENBHOWM 3aLLMUTON U 3alUTHLIM 3a3eMIeHNnEM

6.2.2 3awmTa OT yaapa TOKOM - NpU OTCYTCTBUM
HenocpeAcTBEHHOro NPUKOCHOBEHUSA

lpedynpexdeHue

Hacoc domxeH 6bimb 3a3eMJieH 8
coomeemcmauu c delicmeyrouw,umu
HayUoHas/IbHbIMU U MeCMHbIMU HOPMamueHbIMU
JdoKymMeHmamu.

Ecnu mok yme4ku anekmpodsuaameiel
mMowHocmbro om 4 kBm do 7,5 kBm > 3,5 MA,
6ydbme 0co6eHHO 0OCMOPOXHbI NPU 3a3eMsIeHuU
deuzamenell.

B ctaHgaptax EN 50178 n BS 7671 npusogatca criegyowiune

Mepbl NPefOCTOPOXHOCTU ANA ToKa yTeykn > 3,5 MA:

* Hacoc gomkeH 6bITb YCTaHOBMNEH CTaLMOHAPHO U
HEMNOABUXHO.

* Hacoc nomkeH 6bITb NOCTOSAHHO COEAUHEH C
3MNEeKTponUTaHneM.

* [MogkntoyeHne 3a3eMNeHnst AOMKHO BbIMOMHATHLCS
OBYXKUIbHBIM 3aLUWTHBIM NMPOBOAOM.

lMpoBoga 3aWwmMTHOro 3a3eMIeHust AOMKHbI UMETb LIBETOBYHO

MapkupoBKy nnbo xento-3eneHoro (PE), nubo xento-3eneHo-

cuHero (PEN) ueTa.

6.2.3 NMnaBkue npegoxpaHuTenu

PekomeHayemblie TMnopa3mepbl NNaBkMx NpegoxpaHuTenen
npueeeHbl B pasgene 21.1 HanpskeHue numaHus.

6.2.4 lononHuTenbHana 3awuTa

Ecnu Hacoc noaknoYeH K afekTpuyYecKon yCTaHOBKe, B KOTOPOM B
KavecTBe JOMNOMHMTENbHON 3aLnThbl UCNONb3yeTcs 3almTa oT
ToKa yTeukun Ha 3emnio (ELCB), aBToMaT 3alUMTHOrO OTKIIOYEHMUS
[AOIKEH UMETb MapKUPOBKY:

=] s
3awwra.

Mpwn BbIGOpe aBTOMAaTa 3aLWMNTHOrO OTKMOYEHMSI HE0BX0ANMO
yunTbiBaTh 0bLLEE 3HAYEHME TOKa YTEYKN BCEX SMIEMEHTOB
anekTpoobopyaoBaHus.

Tok yTeuKn aneKkTpoaBuraTtens npu aKkcnnyarauuv B HopmMasnbHbIX
YyCnoBMsIX cCMOTpuTe B pasgene 22.3 Tok ymeyku.

Bo Bpemsi nycka v npy acCMMMETPUYHOM 3rEeKTPOCHaBXeHNN TOK
YyTEUKN MOXET ObITb Bbllle 06bIYHOMO U MOXET Bbi3BaTb
cpabaTbiBaHne ELCB.

6.2.5 3awuTa anekTpoaBuraTens

BHelwHas 3awmTa anekTpoasuratens He Tpebyetcs. OH ocHalleH
3alMTON KakK OT ANUTENbHO AeWCTBYIOWEeR Neperpyskun, Tak u Ha
cnyyan 6nokuposku (IEC 34-11, TP 211).

6.2.6 3awmuTa OoT NnepeHanpsKeHUs

OnekTpoaBuraTenb Hacoca 3alluLLeH OT NepeHanpsiXeHus ¢
NMOMOLLIbIO BAPMCTOPOB, BKITIOYEHHbIX MeXAy daszaMn u mexay
daszamu n 3emnein.

6.2.7 Hanpsi:keHne NUTaHUA U CeTb 3NEKTPONUTaHUA
3 x 380-480 B, - 10 %/+ 10 %, 50/60 'y, PE.

3HayeHns paboyero HanpsKEHUS 1 YacTOTbl TOKa yKasaHbl Ha
dUpMeHHON Tabnuyke ¢ HOMUHaNbHBIMU AAHHBIMK Hacoca.
Heobxogmmo cnegntb 3a TeM, YTOObI yka3aHHble B (PpMEHHON
Tabnuyke HoMMHanNbHbIE faHHbIE 3NEKTPO06opyA0BaHUSA
coBMnaganu c napameTpamun NMetoLLencs 3NeKkTpoceTy.

KoHLbl NpoBOAOB, BEIBOAUMBIX B KNMEMMHYO KOPOOKY
aneKkTpoABuraTensi Hacoca, AOMKHbl ObITb MakCcMManbHO
KopoTkumu. NcknioyeHne coctaBnsieT NpoBo 3aliUTHOro
3a3eMIeHns, ANMHa KOTOPOro AOMKHa BbiIbMpaTbCcs Takow,
4TO6bI OH 0BopBarncs nocnegHuM, ecnu kabenb Byget cnyvanHo
BblpBaH 13 pe3bboBol kabenbHown MydThlI.

— L1
——L2

TMO3 8600 2007

Puc. 7 TllogknioyeHue anekTponuTaHus



KabenbHoe ynnoTtHeHue

KabenbHoe ynnoTHeHune cootBeTcTBYeT EN 50626.

» KabenbHoe ynnotHeHue 2 x M16, guameTp kabens J4-310
» KabenbHoe ynnotHeHue 1 x M20, gnameTp kabens 9-317
« BcTaBHble kabenbHble BBOAbl 2 X M16.

lpedynpexdeHue

Ecnu numarowuli kabesnb noepexo0eH, OH O0/KEH
6bImb 3aMeHeH KeanuguuyupoeaHHbIM
nepcoHasiom.

Twun cetn

YacTtoTHo-perynupyemMble Hacockl Grundfos ¢ TpéxdasHbiMu
anekTpoaBuraTensiMm MoXHO MOAKIIOYNTL K ceTu noboro Tuna.

lpedynpexdeHue

He nodknr4alime yacmomHo-pezynupyemsbie
Hacocbl ¢ mMpéxgha3HbIMU 3iekmpodsuzamensimu
K cemu numaHusi ¢ HanpshxeHuem mexady ¢asol
u 3emnél 6onbuwe 440 B.

6.2.8 BknioyeHune/BbIKNOYEHME Hacoca

BkrovyeHue/ebIK/Ir04eHUe Hacoca ¢ MoMouWbHo

cemeeo20 8biK/IroYamerss paspewaemcs
8bIMOJIHAAMb He Yauwe, YeM mpu-4emsbipe
pasa e 4ac.

[Mpu BKMOYEHNM C NOMOLLbIO CETEBOrO BbIKMOYATENS HACOC
HaunHaeT paboTaTtb NuLb cnycTs 5 cekyHa.

Ecnu TpebyeTcs 6onee yacToe BKMOYEHWE U BbIKMOYEHNE
Hacoca, NCMNOomNb3ynTe BXOA ANSA BHELHEro curHana Bk./BbIKI.
npuv BKMOYEHUW/BBIKIIOYEHMMN Hacoca.

Ecnu Hacoc BkntoYaeTcsi Mnu oTkNioYaeTcsi ¢ NOMOLL b
BHelHero curdana BKJ1/BbIKI1, oH HaunMHaeT paboTaTtb
HemMeaeHHo.

ABTOMaTM4eCKU NOBTOPHbIW NYCK

Ecnu Hacoc, ycmaHo8J1IeHHbIU Ha
asmomamuyecKuli N08MOPHbIU MYCK,
8bIKJIl04aemcs u3-3a HeucrnpaeHocmu,
mo nocne eé ycmpaHeHusi OH HaYuHaem
pabomamb aemomMamu4eckKu.

OpHako aBTOMaTMYECKMIN MOBTOPHbIN MYCK MPUMEHUM TOMNbKO AN
Takux TUNOB HEUCNPaBHOCTEN, KOTOPblE MMEIT COOTBETCTBYIOLLME
HacTpovikn. Kak npaBumno, aTo ogHa 13 cneagyoLmx
HeuncrnpaBHOCTEW:

* BpeMeHHas neperpyska

* HEeWcnpaBHOCTb B MUTAIOLLEN 3MEeKTPOCETH.

6.2.9 Mopkno4veHue

Ecnu eHewHul ebikntovamens BKJ1/BbIKIT He

noOoKIoYeH, Knemmsbl 2 u 3 Heo6xodumMo

coeduHUMb nepeMbIYKOU.

[ns BbinonHeHust TpeboBaHUiA No TexHUKe 6e30MacHOCTU NpoBoAa,
OTHOCSILLMECS K YKa3aHHbIM HKe rpynnam, AOMMKHbI ObiTe HALEXHO
M30MnMpoBaHbl ApYr OT Apyra Ha BCEM CBOEM MPOTSHKEHWUM C
NMOMOLLIbIO YCUNEHHOW U30MSALIUN:

Fpynna 1: BxoAabl

+ BKI/BbIK/, knemmbl 2 1 3

*  Ludposon Bxog, knemmbl 1 n 9

* YCTaHOBMEHHOro 3HayeHus, knemmol 4, 51 6

* CurHanos gartyuka, knemmbl 7 n 8

* GENIbus, knemmbl B, Y n A
Bce Bxogbl (rpynna 1) n3onupoBaHbl OT NOAKITHOYEHHbIX K
3MNEKTPOCETU YacTeln ANEKTPOOOOPYyaOBaHMSA C MOMOLLbIO
YCWUMEHHOM U30MNSALMM U ranbBaHUYeCKU pa3BsidaHbl C APYrUMun
anekTpouensmu.
Ha Bce knemmbl cucTembl ynpaBneHns NogaeTcsi NOHMXEHHOe
HanpshkeHne Ans noBblleHns anekTpobesonacHoctu (PELV).
370 obecneunBaeT 3aWUTy OT yOapOB TOKOM.

Fpynna 2: Beixop (curHana pene, knemmbl NC, C, NO).
Bbixoa (rpynna 2) ranbBaHUYeCcku pasBsidaH ¢ ApYrumu
anekTpouensimMu. K knemmam Bbixoga MoXeT GbiTb NnogaHo
paboyee Unu HU3KOE HanpsKEHUE.

F'pynna 3: NMutaHue ot cetn (knemmeol L1, L2, L3).

F'pynna 4: Ka6enb cBaA3M (8-WUTbIPbKOBLIN) -
TonbKko ans HacocoB TPED

Kabenb cBA3n nogknovaeTcs K po3eTOYHOM YacTu B rpynne 4.
Kabenb obecneunmBaeT CBA3b Mexay ABYMs Hacocamu,
COEANHEHHBLIMU C OOHUM UNW ABYMS faTyMKkaMu AaBneHus,
cM. pasgen 6.6 Kabernb cessu 0ns Hacocos TPED.
Mepekntovatens rpynnbl 4 4aeT BO3MOXHOCTb BblGpaTb peXxum
paboTbl "nepemeHHbIN" unn "pesepBHobii”. CM. onncaHne B
pasgene 7.2.1 [JononHumernbHble pexXuMbl 3KCrnyamauyuu

Hacocos TPED.

Pycckum (RU)
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o|o|ojo| |o|o|o B: RS-485B
A: RS-485A ‘ X
‘ 119(8]7] [B]Y|A ‘ Y: 3kpaH ‘
‘ ‘ _;l A: RS-485A =
3 - 13
- = 3
a -_— Y — — — 3
STOP o STOP (Y
- ‘ -
RUN

~
‘ RUN
: "3emns" (kopnyc)

: |
0/4-20 mA ~N\0-10V sz 5:+10B
F 110K 4: Bxop yCcTaHOBNEHHOro
1 3HaveHus ‘

6: "3emns" (kopnyc)

‘ 0/4-20 mA A0-10v <2 5:+10B ‘
4: Bxop yCTaHOBMNEHHOIO
‘ r 3Ha4YeHuna ‘

‘ 3: "8emna" (kopnyc)
2: BKN/BbIKN

3: "3emnsa" (kopnyc)

| :
‘ o[ofaa]a] 2: gkn/BbIKN
6/5/4|3]2

Puc. 9 Knemmbl HacocoB TPED cepun 2000

A~ O
w O
o O

ojo
6|5

TMO2 8414 5103

Puc. 8 Knemmbl HacocoB TPE cepuun 2000

[anbBaHM4Yeckas pa3Bsidka JofkHa oTBevaTb TpeboBaHUSAM
ycurneHHon nsonsiumm cornacHo ctaHgapty EN 60335, Bknoyas
TpeboBaHMs NO ANUHE MYTU TOKa yTeYkW 1 Jonyckam.
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6.3 MoakntovyeHne aneKTpPoo6opyaoBaHUSA - HacoOChl C
Tpexda3HbIMU aneKkTpoaBurarenamu, 11-22 kBr

lpedynpexdeHue

Mompe6umens unu, coomeemcmeeHHO,
nuyo/opa2aHu3ayusi, einoNHsaWUe
MOHMax, Hecym omeemcmeeHHOCMb

3a npaeusibHoe NodknYeHue 3azemMseHus
U 3aujumsl 8 coomeemcmeuu ¢
delicmeyrouwuMu HayuoHasbHbIMU U
MeCMmHbLIMU HOPMamueHbIMU
dokymeHmamu. Bce onepayuu O0/mKHbI
@bINOoIHAMbLCS crneyuanucmamu.

lpedynpexdeHue

leped npoeedeHuem nobbix pabom e KileMMHOU
KOopob6ke Hacoca He06x00UMO Kak MUHUMYM 3a
nssms MUHym Ao 3moao omkl4Yums
HanpskeHue numaxusi.

O6pamume eHUMaHuUe, YMO cU2HaJIbHOe peJie
Moxxem 6bImb MOOK/IHOYEHO K 8HeWHeMY
UCMOYHUKY numaHusi, Komopbil ocmaémcsi
nodcoeOuHEHHbIM NPU OMK/IOYeHUU om
numaruwel cemu.

lpedynpexdeHue

Temnepamypa nogepxHocmu KJ1eMMHOU KOPOG6KU
moxem 6bimb 6onbwe 70 °C 8o epemsi pabomsli
Hacoca.

6.3.1 MoaroTtoBka

Mepen nogkniodyeHvem E-Hacoca k ceTu anekTponutaHusi
Heo6X04MMO BHUMATENBbHO U3YUYNTb CXEMY B PUCYHKE HUXKE.

_____ T
L —! — L
L2 — ELCB! — L2
L3 ES— L | —

1V _
PE

TMO0O0 9270 4696

@ o

Puc. 10 lNMogkntoyeHHbIM K CETU HAcoC C CETEBbLIM
BblKMOYaTeNem, nnaBkMMu NpeaoxpaHnTensmu,
[OMNOSTHUTENbHON 3aWMTON U 3aLUNTHBIM
3a3emMIeHnem

6.3.2 3awmTa OoT yaapa TOKOM - NpU OTCYTCTBUU
HenocpeACcTBEHHOro NMPUKOCHOBEHUSA

lpedynpexdeHue

Hacoc dosmkeH 6bImb 3a3eMsieH 8 coomeemcmeuu
¢ delicmeyrowuMu HayUuoOHaJIbHbIMU U MECMHBLIMU
HopMamueHbIMU OOKyMeHmamu.

Ecnu mok yme4ku anekmpodsuaameinel
mMowHocmbio om 11 kBm 0o 22 kBm > 10 MA,
6ydbme 0co06eHHO 0CMOPOXKHbLI MPU 3a3eMyIeHuU
deuzamernedll.

B cooTtBeTcTBUYM co cTtaHgapTtom EN 61800-5-1 Hacoc gomkeH
ObITb YCTAHOBMEH CTaLMOHapHO M HEMOABWXHO, €Crnn TOK
yTeukn > 10 MA.

MoHTax AomKeH BbIMONHATLCS NO 06pasuy 0gHOro 13

npuBeaeHHbIX HUXE MPUMEPOB:

*  OTAENbHbIM 3aLMUTHLIM NPOBOAOM C MOMNEPEYHbIM CeYEHNEM
He meHee 10 MMZ;

TMO04 3021

Puc. 11 lMoagkntoveHne oTaenbHOro 3almMTHOro Nposoaa ¢
NMOMOLLbIO OAHOrO U3 MPOBOAOB 4-XXWUMbHOIO CUITOBOIO
kabens (c nonepevHbIM ceyeHneM He meHee 10 MM2)

* [ABYMS 3aLMTHLIMW NPOBOAAMM C OAMHAKOBLIM MOMNepeYHbIM
ceyeHneM B KayecTBe CUIOBOro kabens ; oauH NpoBog
MOAKIIOHYAETCH K AOMOMHUTENBHON KIeMMe 3a3eMeHns B
KnemMMHo kopo6ke.

TMO3 8606 2007

Puc. 12 TMoaknioveHne AByX 3aLlUTHbLIX MPOBOAOB 3a3eMI1eHUs
C MOMOLLbI0 ABYX NPOBOAOB 5-XWUMbHOIO CUITOBOrO
kabens

MpoBoaa 3alWmUTHOro 3a3eMNEeHNs AOMKHbLI UMETb LIBETOBYIO
MapknpoBKy nnbo xento-3eneHoro (PE), nubo xento-3eneHo-
cunero (PEN) usera.

6.3.3 NMnaBkue npegoxpaHuTenu

PekomeHayemble TNnopas3Mepbl NNaBKMX NpefoxpaHuTenei
npvBeAeHbl B pasaene 21.1 HanpsxeHue numaHusi.

6.3.4 lononHuTenbHas 3awura

Ecnun Hacoc noaknoyeH K 3nekTpuyYecKon yCTaHOBKe, B KOTOPOM B
KayecTBe AOMNOMHMTENbHON 3aLMUThl UCMONb3yeTcs 3awnuTa ot
TOKa yTeykun Ha 3emnio (ELCB), aBTomaT 3alUMTHOrO OTKIOYEHUSI
[OMKEH UMETb MapKUPOBKY:

= s
3awmra.

Mpwu BEIGOpE aBTOMaTa 3aLMTHOrO OTKMYEHUS HE0BX0AUMO
yynTbiBaTh O6LLEe 3HaYeHNe ToKa YyTeUkn BCeX ANIeMEHTOB
anekTpoobopyaoBaHus.

Tok yTeuku anekTpoaBUraTens npu akcrnsyatauum B HopManbHbIX
ycnosusix cmotpuTe B pasgene 23.3 Tok ymeuku.

Bo Bpemsi nycka u npyv acMMEeTPUYHOM 3N1eKTPOCHabXeHMn TokK
yTEYKN MOXET ObITb Bbllle 0ObIYHOrO M MOXET Bbi3BaTb
cpabaTbiBaHne ELCB.
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6.3.5 3awuTa anekTpoaBuraTens

BHewHAsA 3awmnTa anekTpoasuratens He Tpebyetcs. OH ocHalleH
3aLLMTOM KaK OT ANUTENbHO AeNCTBYIOLWEN Neperpysku, Tak 1 Ha
cnyyaw 6nokuposku (IEC 34-11, TP 211).

6.3.6 3awmnTa oT NnepeHanpsKeHUs

Hacoc 3awwuieH ot nepexogHblX HanpsKeHWn B CETU B
COOTBETCTBUU C TPeBOBAHUSIMW HOPMATUBHOW AOKYMEHTaL N
EN 61800-3 n Boigepxmeaet nmnynsc VDE 0160.

Hacoc ocHalléH BapucTopom, KOTOPbIN ABNSETCS ANEMEHTOM
3aLUThl OT NEpPexoaHbIX HaNPsXKEHU B CETU.

Co BpeMeHeM BapuCTOp U3HaLUUBAETCS, ero HeobxoaMmMo
3amMeHuTb. Korga npugét Bpems MeHsiTb Bapuctop, B R100 n
PC Tool E-products nosiButcs cooTBeTCTBYIOLLMIN
npegynpeauTenbHbii curHan. Cm. 20. Yxo0 u mexHuyeckoe
obcnyxxueaHue.

6.3.7 HanpsixeHne NnUTaHUA U ceTb 3NeKTponuTaHusa
3 x 380-480 B - 10 %/+ 10 %, 50/60 Iy, PE.

3HaueHus1 paboyero HamnpsiKeHUst 1 4acTOTbl TOKa yKa3aHbl Ha
hVpMEHHO Tabnuyke ¢ HOMUHanNbHBIMWU AAHHBIMW Hacoca.
Y6eanTech, UTO XxapaKTEPUCTUKUN SNEKTPOABUraTens COOTBETCTBYIOT
napameTpam MCrosib3yemMoro Ha MecTe YCTaHOBKM UCTOYHUKA
3MEKTPONUTaHUS.

KoHubl NpoBOAOB, BEIBOAUMBIX B KNEMMHYO KOPOOKY
3MNeKTpoABUraTenst Hacoca, AOMKHbI ObiTb MaKCUMarnbHO
KopoTkumu. VcknioyeHme coctaBnsieT NpoBo4 3alUUTHOrO
3a3eMreHnsl, ANMHa KOTOPOro AoMKHa BbibMpaTbCcs Takowu,
4TO6bI OH O6OpBancsa nocnegHum, ecnu kabenb OyaeT cnyvyanHo
BblpBaH 13 pe3bboBoi kabenbHoW MydThl.

MoMeHTbI 3aTsXku, knemmbl L1-L3:

MWH. MOMEHT 3aTsxku: 2,2 Hm
Makc. MOMeHT 3aTsxku: 2,8 Hm

%

TMO3 8605 2007 - TM04 3048 3508

Puc. 13 lNogknioyeHue anekTponMTaHus

KabenbHoe ynnotHeHue

KabenbHoe ynnotHeHue cootsetcTByeT EN 50626.

» KabenbHoe ynnotHeHne 1 x M40, gnameTp kabens &16-328
» KabenbHoe ynnotHeHne 1 x M20, gnametp kabens &9-J17
» KabenbHoe ynnotHeHue 2 x M16, gnametp kabens &4-310

.

BcTaBHble kabenbHble BBOAbl 2 X M16.

lpedynpexdeHue
Ecnu numarowuli kabesnb noepexoeH, OH O0/KeH
6bImMb 3aMeHeH KeanugpuyupoeaHHbIM
nepcoHasiom.

Twun ceTtn

YacToTHo-perynupyemele Hacocbkl Grundfos ¢ TpéxdasHbiMu
anekTpoaBUraTenamMy MOXHO NOAKMHYUTbL K CeTu Mboro Tuna.

lpedynpexdeHue

He nodknro4valime yacmomHo-pezynupyemsbie
Hacocbl ¢ mMpéxgha3HbIMU 31ekmpodsusamensimu
K cemu numanusi ¢ HanpshxeHuem mexady ¢asol
u 3emnél 6onbuwe 440 B.

12

6.3.8 BknioyeHue/BbIKNOYEHME Hacoca

BknrovyeHue/ebIKk/Ir0MeHUe Hacoca ¢ MoMouwbro

cemeeoz20 8biK/Ilo4amersis paspewaemcs
8bIMNOJIHSIMb He Yawe, YeM mpu-4yemsbipe
pasa e 4ac.

anI BKIMKOYEHNN C NOMOLLbIO CETEBOIO BbIKO4YaTensd Hacoc
Ha4YynHaeT pa6OTaTb b cnycTa 5 CeKyHAa.

Ecnun Tpe6yeTc;| H6onee yacToe BKINIOYEHME U BbIKITIOYEHWE
Hacoca, VICI'IOJ'II:3yIZTe BXOZ 41191 BHELUHEro curHana BKI1./BbIKIT.
npw BKMIOYEHMW/BBIKMOYEHUM Hacoca.

Ecnu Hacoc BknoYaeTcst Unu oTKIIOYaeTCsl C MOMOLLbIO BHELLHETO
curiana BKJ1/BbIKJ1, oH HaunHaeT pabotaTb HEMefNeHHO.

6.3.9 Mopkno4veHue

Ecnu eHewHul ebikntovamens BKJ1/BbIKIT He

NoOK/II04Y€eH, KileMMbl 2 u 3 Heo6xo0umo

coeduHUMB repeMbIYKOLU.

[ns BbinonHeHust TpeboBaHuUiA No TexHUKe Ge3onacHOCTU NpoBoaa,
OTHOCSILLMECS K YKa3aHHbIM HKe rpynnam, AOMMKHbI ObiTe HALEXHO
M30NMpoBaHbl ApYr OT Apyra Ha BCEM CBOEM MPOTSHKEHWUM C
NMOMOLLIbIO YCUNEHHOW U30MSLUN:

Mpynna 1: BxoAabl

+ BKI/BbIKI, knemmbl 2 1 3

* Ludposon Bxog, knemmbl 1 1 9

*  YCTaHOBNEHHOro 3Ha4YyeHus, knemmol 4, 51 6
» CwurHanoB gatyuka, knemmbl 7 n 8

» LwuHbl GENIbus, knemmbl B, Y u A

Bce Bxopp! (rpynna 1) n3onuposaHbl OT NOAKMIOYEHHbIX K
3MEeKTPOCeTN YacTen anekTpoobopyA0BaHNsA C MOMOLLbIO
YCUNEHHON U30MALMN 1 ranbBaHNYeCKN pa3ss3aHbl C APYrumMm
aneKkTpouensamu.

Ha Bce kneMmMbl CUCTEMbI ypaBrneHns NogaeTcs NOHMKEHHOe
HanpshXeHne Ans noBblleHns anekTpobesonacHoctu (PELV).
3710 obecneumBaeT 3alnTy OT YyAapOB TOKOM.

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

Bbixoa (rpynna 2) ranbBaHWYeckn pa3BsidaH ¢ Apyrumu
anekTpouensamu. K knemMmam Bbixoga MoXeT 6biTb NogaHo
paboyee Unu HU3KOE HanpsHKeHue.

F'pynna 3: CeteBoe nutaHue (knemmsbl L1, L2, L3).

F'pynna 4: Ka6enb cBA3M (8-WUTbIPbKOBbIN) -
Tonbko ansA Hacocos TPED

Kabenb cBA3n nogkntovaeTcs K po3eTOYHOM YacTu B rpynne 4.
Kabenb obecneumBaeT CBSA3b MeXAy ABYMS HAcOCaMu,
COEAUHEHHBIMU C OAHUM UMK ABYMS AaTyvkamu AaBrneHus,
cM. pasgen 6.6 Kabernb cesisu 0ns1 Hacocos TPED.
Mepekntoyatens rpynnbl 4 4aeT BO3MOXHOCTb BblGpaTb peXum
paboTbl "nepemeHHbIN" unu "pesepsHeiin”. CM. onncaHne B
pasgene 7.2.1 [JononHumernbHble pexXuMbl 3KCIyamayuu
Hacocoe TPED.
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Puc. 15 Knemmbl HacocoB TPED cepun 2000

[anbBaHM4Yeckas pa3Bsidka [OMMKHA oTBeYaTb TpeboBaHMAM
yCUneHHown nsonsuumn cornacHo ctaHgapty EN 61800-5-1,
BKrMtovas TpeboBaHMs Mo ANUHE NyTU ToKa YTEYKU 1 JonycKaMm.

TMO3 9134 3407
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6.4 CurHanbHble Kabenu

.

Ka6enu BHewwHero BoeikntodaTtens BKI1/BbIKI, umudgposoro Bxoaa,
a Takxe YCTaHOBMEHHOro 3HaYeHNs! U AaTymka OOMKHbI GbITb
3KpaHMpoBaHbl. Heo6xoanMo NpMMeHsTL kabeny ¢ nonepeyYHbIm
ceyeHneM xun He MeHee 0,5 MM2 1 He Gonee 1,5 MM2.

OkpaHupoBaHue kabenew JOMKHO BbINOMHATHCA NOAKTHOYEHNEM
060oux KOHLOB kabernbHol 06ono4YkM Ha Maccy Hacoca.

TopeL, aKpaHupytoLLen 060MoYKN AOMKEH HAXOAUTLCSA Ha
MWHMMarbHO BO3MOXHOM yAaneHuu oT KnemMm, cMoTpuTe puc. 16.

TMO2 1325 0901

Puc. 16 CoeguHeHue onneTkn 1 NpoBOAOB 3KPaHUPOBAHHOMO
kabensi c konogkomn

BuHTbLI coegMHeHus1 Ha Maccy AOIKHbI Bceraa ObiTb MPOYHO
3aTsAHYTbl, HE3aBMCUMMO OT TOrO, NOAKIOYEH KaBGenb Unu HeT.
KoHUbl NpOBOAOB, BLIBOAUMBIX B KIIEMMHYO KOPOGKY
aneKkTpoABuraTens Hacoca, AOMKHbl GbITb MakCcMManbsHO
KOPOTKUMU.

6.5 Kabenb Ans noakno4YeHUs LWUHBI

6.5.1 HoBas yctaHoBKa

[nsi COeAMHEHMS MO LWKMHE CBSA3U HEOBXOLMMO UCMOMNb30BaTh
TPEXKUMbHbIN 3KPAHUPOBAHHbIN KaGeNb CEHEHNEM XMUMbl HE
meree 0,2 MmM2 1 He Gonee 0,25 MM2.

Ecnun Hacoc nogknoyaeTcs K yCTPOMNCTBY, MMELOLLEMY TaKown
e kabenbHbI pasbem, aKpaHVpYHOLLYIO ONMeTKy Heobxoanmo
NOAKMIYNTL K 3TOMY KabenbHOMY pasbemy.

Ecnu ycTpoiicTBO He nmeeT Takoro xe kabenbHOro pasbema,
3KpaHMPYHOLLYIO OMNNETKY OCTaBMAT HE NOACOEANHEHHBIM C
3TOW CTOPOHbI, Kak 3TO NokasaHo Ha pwuc. 17.

—

TMO2 8841 0904

Puc. 17 MNopknioyeHne 3-XnMnbHOro 3KpaHMpoBaHHOrO kabens

14

6.5.2 3ameHa paHee ycTaHOBNEHHOro Hacoca

« [Ecnu npu ycTaHoBKe CTaporo Hacoca NpuMeHsincs
3KpaHMPOBAHHbIN 2-XUNbHbIA Kabenb, NogkntovYeHne
[OIMKHO BbITb NPOM3BEAEHO, KaK NokasaHo Ha puc. 18.

i 3

TMO2 8842 0904

Puc. 18 lMogknioyeHne 2-XnnbHOro aKpaHMpoBaHHOro kaberns

+ Ecnu npu yctaHoBKke cTaporo Hacoca npuMeHsncs
3KpaHMPOBaHHbIW 3-XWUNbHbIN Kabenb, NoaKNoYeHNE AOMKHO
6bITb NPOM3BEAEHO, Kak NOKa3aHo Ha puc. 6.5.1 Hoeas
ycmaHo8Ka.

6.6 Kabenb cBsian anda HacocoB TPED

Kabenb cBA3n coeguHsIeT ABe KNeMMHble KOPOOKuU.
OkpaH kabensa ¢ 060Mx KOHLOB NOAKIIOYEH Ha Maccy Hacoca.

TMO02 5991 4702

Puc. 19 Kabenb cBsian

Kak nokasaHo Ha puc. 20, y kabensi cBs3u umeeTcs rmaBHbI
KabenbHbIN HAKOHEYHUK N NMOAYUHEHHbIN.

&l

maBHbIN MoaYNHEHHBI

A
HaKOHEeYHUK ) HaKOHEYHUK

alolole Lol

Mepembliyka

TMO04 5497 3309

Apnbik 6enoro uBeta

Puc. 20 MMaBHbIN U NOAYMHEHHbI KabenbHbI HAKOHEYHUK

Ha Hacocax ¢ gaTtunkom, yCTaHOBMEHHbIM Ha 3aBoje,
rMaBHbIN KabenbHbIN HAKOHEYHUK N JAaTYUK NOACOEANHEHDI K
OfHOW KNEMMHOI Kopobke.

Ecnu nutaHue aByx HacocoB byaet oTkntoveHo Ha 40 cekyHa,
a 3aTeM BKMOYEHO CHOBA, HACOC, COEANHEHHbIN C rMaBHbIM
kabenbHbIM HAKOHEYHUKOM, 3anyCTUTCS NEPBbLIM.



6.6.1 NoakntoyeHne ABYX AaTYUKOB

CurHan gatyuka KonupyeTcsi Ha Apyron Hacoc Yepes KpacHbIn
nposog kabens cBA3N.

Ecnu nogkntoyeHbl ABa AaTymka (onuMoHanbHo),
nepepexbsTe KpacHbIN NpoBof, CM. puc. 21.

> «
o/ ’\
naBHbIN _/‘_\ 4 MoAYNHEHHbIN

7
HaKOHEeYHUK HaKOHEeYHUNK

o
O‘i E D: § i i ﬂi] g Mepemblyka

Apnbik 6enoro useta

Puc. 21 YpaneHue ckonMpoBaHHOro CUrHana gatyvka

6.6.2 YoaneHue "nepeMeHHOro pexuma pa6otbi” n
"pe3epBHOro pexuma"

Ecnu "nepemMeHHbIn pexum paboTbl" n "pe3epBHbIN pexum" He
HY>Hbl, O[HAKO CKOMWUPOBAaHHbIA CUrHaN gatyvka xenateneH
(oavH cvrHan gatymka K ABYM Hacocam), nepepexsre 3enéHbln
nposoa. Cm. puc. 22.

maBHbIN MoAYNHEHHbBIN
HaKOHEYHMK HaKOHEYHUK

alalola BEE Shnepemsika
%ﬁ —=ll

Apnbik 6enoro uBeta

Puc. 22 Ypanenuve "nepemMeHHoOro pexuma pabotbl" n
"pe3epBHOro pexmma"

6.6.3 YaaneHue cdyHkuumn TPED

Ecnu "nepemMeHHbIn pexum paboTbl" n "pesepBHbIN pexum”,
a Takxe CKOMMPOBaHHbIN CUrHaN Aatynka He HYXHbI,
Heobx0AMMO NOMHOCTLIO yAanuTb kabenb CBA3N.

TMO04 5495 3309

TMO4 5496 3309

7. Cnoco6bl perynupoBaHus

YcTtaHoBKka napamMmeTpoB U ynpaseneHne 4YaCToTHO-perynmpyemMmbiMn
HacocamMu BbINOJSTHAETCA B COOTBETCTBUN C peXMMaMn aKkcnnyatauum
M ynpasneHua.

7.1 O630p pexnmoB

Pexumbl Ocra-
Hopman. — — MuH. —Makc.

akcnnyaTtauum HOB
CnocoGel Heperynu Perynu
perynupoBaHus perynvp. ynmp.

C noctosiH. C NOCTOAHHbBIM Mpornopu.

o perynup-e
XapaKT-Kou Hanopom
Hanopa

7.2 Pexxumbl akcnnyatauum

Ecnun yctaHoBneH HopmarbHbIl pexum aKcnnyataumu,

MOXHO MOCTaBUTb PEryNnpyembli NN HEPErYNMPYEMbIN PEXUM
ynpaBnexus. CMm. 7.3 Pexumbl peaynupogaHus.

[pyrne Bo3MOXHble pexuMbl akcnnyaTtaumm: Ocma+Hos, MuH.
unu Makc.

* OcmaHo8: HacoC OCTaHOBMEH

* Mun.: Hacoc paboTaeT C MMHMMAaInbHOW YacToTon
BpaLleHust
* Makc.: Hacoc paboTaeT ¢ MakCMMarnbHOW YacToTowm

BpalieHua.

Ha PUCYHKe 23 cxemaTu4Ho npeacTaBneHbl MakcumMmarnbHaa n
MWHUMarnbHaA XapakTepuUCcTUKMU Hacoca.

H
Makc.
n
(o]
D
o
MwuH. 5
v
wn
o
N g
Q =

Puc. 23 MakcumarnbHas 1 MMHUManbHas XxapakTepuCcTUKn

Makc. xapakTepucTuka MoXeT, Hanpumep, BbIGupaTbcs npu
yAaneHuy Bosgyxa U3 cucTeMbl MpU MOHTaXe Hacoca.
Pexunm akcnnyataumm B COOTBETCTBUM C MUHUMATbHOW
XapaKTepuCTUKOW crieayeT BbibupaTh B criyyae,

ecnv HeobxoavMa MUHUManbHas nopaya.

Ecnu oTtkntoyaetcs HanpsXeHne nuTaHns Hacoca,
HaCTPOMKM Hacoca COXpPaHsTCS.

Myner R100 gaet AoNONHUTENBbHY BO3MOXHOCTb YCTaHOBKM
napameTpoB 1 BblBOAA Ha AUCMIEN BaXHEWLWNX napameTpos,
cmoTpu pasgen 10. YemaHoeka napamempos ¢ noMouwbto
nynbma R100.
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7.2.1 JononHuTenbHbIe PeXMMbI 3KcnnyaTauuu HacocoB TPED

Hacocbl TPED umeltoT crnegytowime gONONHUTENbHbIE PEXUMBbI

akcnnyatauuu:

* [lepeMeHHbIN pexuM. NepeknioyeHne paboTbl Hacoca
npouncxoauT kaxable 24 yaca akcnnyartauuu. Ecnu B
pesynbTraTe BO3HUKHOBEHUS HEMCNpaBHOCTU paboTaroLmii
Hacoc OTKIoYaeTcsl, BKMYaeTcs Apyron (pe3epBHbIA) Hacoc.

* Pexum akcnnyatauuu c pesepBHbIM HacocoM. OauH u3
HacocoB paboTaeT NOCTOSAHHO. YTOObI NCKNIOUUTL 3aeaaHune,
BTOPON Hacoc Bkntovaetcs Ha 10 MUHYT Kaxable 24 yaca.
Ecnu B pe3ynbTate BO3HUKHOBEHWUSI HENCMPABHOCTH
paboTaloLuin HacoC OTKIIOYAETCS, BKITKOYAETCSA ApYyrow
(pe3epBHbIit) Hacoc.

Pexuvm paboTbl BeIOMpaeTcs npyu noMoLLmn nepeknoyartens Ha
Kagon knemmMmHomn kopobke, cm. puc. 5, 9 n 15.

PexvMbl paboTbl BEIGUpaOTCA NyTEM NEPEKMIOYEHUSI HACTPONKM
Ha "mepemMeHHbIN pexxum" (nesoe nonoxeHne) n "pesepBHbIN
pexum" (npaBoe NoroxeHue).

Mepekntoyatenu B ABYX KNEMMHbIX KOPOOKax CABOEHHOro Hacoca
[OIKHbI ObITb B 0AMHAKOBbLIX NONoXeHusix. Ecnu nepekntovartenu
B pa3HbIX NMONOXeHUAX, BbibnpaeTcs "pe3epBHbIA pexum”.

CABOEeHHbIe HacoChl MOTYT PerynmpoBaTbCs U YNpaBnsaTbCs Tak
Xe, Kak oTAenbHble Hacockl. [N NocTosAHHO paboTatoLero
Hacoca BblbupaeTca paboyasi To4Ka Yepes naHernb ynpaBreHus,
R100 vnu wuHy cBAswn.

O6a Hacoca cnedyem Hacmpaueamb Ha pabomy
¢ 00uHaKo8bIMU yCMaHO8JIeHHbIMU 3Ha4e€HUsIMU
u cnocobom peaynupoeaHus. Ecnu amu
ycmaHo8KuU pa3fiu4Hbl, Mo 8 pe3ysbmame 3moao
npu nepekao4YeHUU ¢ 00HO20 Hacoca Ha dpyaol
npou3olidem usMeHeHuUe pexuma
akcniyamayuu.
Ecnu oTknioyaetcs HanpshkeHve NuTaHusi Hacoca, HacTPOMKKN
Hacoca CoxpaHsTCS.
MyneT R100 gaeT AONOMHUTENBHYIO BO3MOXHOCTb YCTaHOBKM
napameTpoB 1 BbIBOAA Ha AUCMIEN BaXXHEWLINX NapameTpos,
cmoTpu pasgen 10. YemaHosKka napamempos ¢ nomMouwibto
nynema R100.
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7.3 Pexxnmbl perynmpoBaHus

Hacoc moxeT 6bITb HACTPOEH Ha ABa OCHOBHbIX pPeXMMa
perynuposaHus:

* nponopuvMoHanbHbIM U3MEeHEHUEeM Hanopa

* perynuposaHne C NOCTOAHHbLIM HanopoM.

Kpome Toro, Hacoc moxeT paboTaTb C NOCTOSIHHOWM
XapaKTepUCTMKOW NPOMN3BOAUTENBHOCTH.

Perynupyemsbiii pexum
akcnnyaTtauum

Heperynupyemsbiii
pexXumM aKcnnyatauum

H H H

Hset Hset
H <
Heet 3
@
o
132
©
Q Q Q ';
MponopuunoHansHoe C NoCTOSIHHLIM C nocTosiH. g
perynupoBaHve Hanopa Hanopom XapakT-Koi =

Puc. 24 Perynvpyembiil U Heperynvpyembiii peXxvuMbl

MponopunoHanbHoe perynmpoBaHue Hanopa:

3HayeHne Hanopa CHUXaeTCst v, COOTBETCTBEHHO, BO3pacTaeT
npv NageHun unu, COOTBETCTBEHHO, POCTE 3HAYEHMS nModayu,
CcMOTpuUTE puc. 24.

PerynupoBaHue ¢ NOCTOSAHHLIM HaNoOpPoOM:

Hanop coxpaHsieTcsi NOCTOSIHHLIM, HE3aBUCUMO OT nogayu,
CMOTpUTE puc. 24.

PeXum ¢ NOCTOSIHHON XapaKTepPUCTUKOWN:

Hacoc He perynupyeTtcs. Bo3aMOXHO nuwb NraBHOE n3MeHeHne
NONOXEeHNS KPUBOW XapaKTePUCTUKN Hacoca MeXay MUH. 1 Makc.
3HaYEHUAMU XapaKTepUCTUKN, CMOTPUTE puc. 24.

Ha 3aBopae-n3roToBuTENE HACOCHI NPeABapUTENbHO HACTPOEHbI At
3KCMyaTaumm B pEXMME PeryriMpoBaHusi C NponopLmMoHanbHbIM
n3MeHeHneM Hanopa (cMoTpu pasaen 7.4 3agodckasi Hacmpolika),
MOCKOMNbKY TakoW PEXUM perynmpoBaHvsi 4aeT OnTUManbHyHo
3KOHOMMIO SMEKTPOIHEPTUUN U TpebyeMmblii B GONMbLUMHCTBE Cryyaes
pesynbsTaT perynmpoBaHusi.



7.3.1 OpuMeHTMpPOBOYHbIE KpUTEpPUM BbiGOpa cnocoba perynMpoBaHUA B 3aBUMCUMOCTM OT TUNA CUCTEMbI

Tun cuctembl OnucaHue cuctembl

Cnoco6 perynupoBaHus

1. OByxTpybGHble cuctembl
OTONMEeHNs ¢

C YCTaHOBIEHHOW BbICOTOWN Hanopa Gornblue
4 meTpoB

Cucrtemsl ¢
OTHOCUTENBHO H6oMbLINM
rmapoauHaMmMYeckum
COMpPOTUBIEHNEM B
KOHTYpe OTOMUTENbHOrO
KoTna, yunnepa,
TennoobmMeHHuKa n

TEPMOPEryNMPYLWNMA . ¢ pacnpeaennTensHbIM TPy6GONPOBOAOM OUYEHb
BEHTUNAMU GOSILLLION MPOTSKEHHOCTU;

¢ C ypaBHUTENbHbLIMU KNanaHamMmu
ApoccennpoBaHHOro pr6OI'IpOBO,D.a;

+ C perynsiTopamu nepenana OaBneHus B MponopuunoHaneHoe
yyacTkax Tpy6onposoaa; perynuposaxue
* ¢ GONbLWMMU 3HAYEHUSMU NafeHUs AaBNeHns A

B OTAESNbHbIX 3fieMeHTax FM,D,pOO60py,ClOBaHVIﬂ,
onpegenarwmnx obwmn pacxon ruapocuUcTeMbl

TpyGonposoaax. (HarpeBaTenbHbIN KOTEN, Yunnep,
TENNOOGMEHHWK 1 pacnpefenuTenbHbINn
TpybonpoBoa A0 1-ro OTBETBNEHUS).
LIMpKynsILMOHHbLIE HACOChI NEPBUYHOMO KOHTYpa B CUCTEMAaX C BbICOKUMM
3HaYEeHVSIMU NafeHUs AaBreHnsl B NEPBUYHOM KOHTYpe.
[OBYXTpyGHbIE CUCTEMbI * C YCTAHOBNEHHOM BLICOTOM Hanopa Huxe
OXJIOXAEHUS UMK 2 MeTpoB
oTonneHua ¢ * IMAPOCUCTEMBI C Mofayeil Boasl CAaMOTEKOM:;
TEPMOPETYNUPYOLLMMU
BEHTUNSIMUA C He3HaYuTeNbHLIM NageHNeM LaBreHus B
OTAENbHbIX 3NeMeHTax rMapoobopyaoBaHus,
Cucrtemsl ¢ onpeaensoLmx obLmMin pacxoq rmapocucTeMbl
OTHOCUTENBHO (Hanp., HarpeBaTenbHbIN KOTEN, Yunnep,
HeGoMbLIMM TENNOOGMEHHMK 1 pacnpeaenuTenbHbIi
rMApoANHaMU4ECKUM TpybonpoBoa Ao 1-ro oTBETBNEHUS); C NOCTOSIHHLIM HaNopom

COMNPOTMBIEHNEM B
KOHTYpe OTOMUTENbHOIO
KOTna, yunnepa,
TennooGMeHHunKa n
TpybonpoBogax.

* nepeobopyAoBaHHble AN CUNBHO %
pas3BeTBIEHHbIX ceTel (Hanpumep, Ans
LeHTpann3oBaHHOro TennocHabXeHns ).

Cwuctembl oTonneHns Tuna "Tennsiin non" ¢ TepMoperynmpyroLwmmm
BEHTUNAMM.

OaHOTPYGHbIE CUCTEMbI OTOMMEHNSA C TEPMOPETrYNUPYIOLLMMN BEHTUIIAMU
WK C 3anopHol apmaTypoi B OTBETBMEHUsX Tpy6onposoga.

LIMpKynsiLMOHHbIE HACOChl NEPBUYHOMO KOHTYpa B CUCTEMAX C
He3HauYuTernbHbIM NaJeHneM AaBrieHusl B NEPBUYHOM KOHTYpe.

7.4 3aBoackasa HacTpoMrka
Hacochbl TPE:

Ha saBofe-n3rotoBuTene Hacoc NpeaBapuUTeNbHO HACTPOEH Ans
paboTbl B pexuMe C NPonopLMOHanbHO perynmpyemMsiM Hanopa.

Hanop cooTBeTCTBYET 50 % oT makcumanbHoro Hanopa Hacoca

(cm. cneumdmkaumio Ha Hacoc).
3aBopckas yctaHoBka obecneunt becnepeboiiHoe

PYHKLNOHMPOBAHME HECKOMbKNX HACOCHbIX CTaHuuin. OgHako npu
Heobx0AMMOCTN BONbLUMHCTBO HACOCHBLIX CTaHLMI MOXeT
3KcnnyaTupoBaTbCs B Hanbonee onTuManbHOM pexvmMe 3a cyet

nepeHanagkm HacocosB.
OcTanbHble 3aBofckme YCTaHOBKM HacoCa npuBeaeHbl

MOJIYKUPHBIM LWPUATOM Nof ANCNNIENHBIMU OKHaMK B pasaenax
10.1 MeHro SKCIITYATALNA v 10.3 Mernio YCTAHOBKA.

Hacocbl TPED:

Ha 3aBoge-n3rotoBuTene Hacoc NnpeaBapuTenbHO HAaCTPOEH ANs
paboTbl B peXmMme ¢ NponopLMoHanbHbIM perynupoBaHuem
Hanopa v AONONHUTENbHOM "MepeMeHHOM pexume".

Hanop cootBetctByeT 50 % OT MakcMmarnbsHOro Hanopa Hacoca
(cm. cneumdmkaumio Ha Hacoc).

3aBopckas yctaHoBka obecneunt becnepeboiiHoe
hYHKLMOHMPOBaHME HECKOMNbKNX HACOCHBIX CTaHuMin. OgHako npu
Heobx0AMMOCTN BONbLUMHCTBO HACOCHbLIX CTaHLMI MOXET
3KcnnyaTupoBaTbCs B Hanboree onTumMarnbHOM pexumMe 3a cyeT
nepeHanagku HacocoB.

OcTanbHble 3aBOACKME YCTAHOBKM Hacoca npvBedeHbl
NONY>XWUPHbIM LIPUMOTOM NOA AUCMNERHBIMU OKHaMK B pasgenax
10.1 MeHrto SKCITYATALUMSA n 10.3 MeHro YCTAHOBKA.
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8. YcTaHOBKa NnapaMeTpoOB HacoCOB C
oaHod)asHbLIMU ABUraTensMu yepes
naHenb ynpaBneHus

MpedynpexdeHue
Mpu ebIcoKuX 3HaYeHUsIX memnepamypsbi
cucmeme omorsieHusi Hacoc moxem
Hazpeeambcsi 00 makoii cmeneHu,
umo npukacambcsi ciedyem mMoJsibKoO K
naHesnu ynpaeJsieHusi - 8 MPOMUEHOM crlyyae
cyujecmeyem onacHocmsb roJy4yums oxoa!
MaHenb ynpaBneHusl, pacnonoxeHHas Ha KNeMMHOM KOpobke,
puc. 25, nMmeet cnenyruine KHOMNKM n CBeToBble MHOUKATOPbI:
¢ KHonkun @ n @ Ana 3agaHna yCTaHOBJIEHHOIo 3Ha4YeHu4A.
« CBeToBble NOss XENnToro uBeTta ana nHankaunn 3agaHHoro
3Ha4eHus.
» CeeToaMofbl CUCTEMbI CUrHaNM3aLum 3e1eHoro
(paboyas MHOMKaLMSA) U KpacHoro (aBapuiHas UHAMKaUNS)
uBeTa.

<
o
[5e]
o
o
o
©
~
o
o
2 =
Puc. 25 lNaHenb ynpaBneHnsi HACOCOM C 0gHOda3HbIM
anekTpoasuratenem
MNos. OnucaHune
1 Knasuwwim ynpasneHus.
2 CseToauoabl MHANKaLUum paboyero pexuma u
HencnpaBHOCTY.
3 CseToBble Nons ANs MHANKaUMM Hanopa v paboyen

XapaKkTepucTtukn Hacoca.

HacTtpowka cnocoba perynupoBaHus

OnucaHue paboTbl cmoTpuTe B pasgene 7.3 Pexumsi
peaynuposaHus.

CmeHa cnocoba perynupoBaHusi BbIMOSHAETCA O4HOBPEMEHHbLIM
Ha)xaTUeM KNnaBuLL yrnpaBneHus B TeueHne 5 cekyHa.

Pexum perynupoBaHusi C NOCTOSIHHBIM Hanopom B nepengér

B PEXMM NMPOMNOPLMOHANbHOrO perynmpoBaHnsa Hanopa 2 vnu
HaobopoT.
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|
I

TMO3 9133 3407

o
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8.1 YcTtaHOBKa 3Ha4yeHUs Hanopa

[Ins ycTaHOBKM 3Ha4YeHUs Hanopa Hacoca HYXHO
BOCMOMb30BaTbCA KNaBULWaMu ynpasneHns @ unm @.
Mons nHaukaumn Ha KnaBmaType ynpaBneHus NokasbiBatoT
3ajaHHOe 3HavyeHue Hanopa (yCTaHOBNEHHOe 3Ha4YeHne).
CmoTpuTe criegyrowime npumepsbl.

MponopunoHanbHoe perynupoBaHue

Ha puc. 26 ropaT nons uHamkauum 5 n 6. Takum obpasom
obo3HavaeTcs Tpebyemoe 3HavyeHue Hanopa 3,4 meTpa npu
MaKCUMManbHOM pacxoae. [lnanasoH perynupoBku cocTaBnsieT
oT 25 % A0 90 % OT MakcMMarnbHOro 3Ha4yeHus Hanopa.

oAzstmaX--l---/-----y‘\----i:

TMO03 5846 4006

Puc. 26 Hacoc c nponopunoHanbHO perynMpyemMbsiM Hanopa

C NOCTOSIHHbIM Hanopom

Ha puc. 27 ropsaT nons uHamkauum 5 n 6. Takum obpasom
obo3HavaeTcsa Tpebyemoe 3HavyeHne Hanopa 3,4 meTpa.
[nanasoH perynuposku coctasnseT ot 1/8 (12,5 %)
MaKCHManbHOro 3Ha4yeHuUs Hanopa A0 MaKCUMarnbHOro 3HaYeHus
Harnopa.

®3 — g

) = — =

-

0.125xH max - -~ -+ - - - - o
0 o

Q =

Puc. 27 Hacoc B pexume perynMpoBaHus ¢ MOCTOSAHHbIM
Hanopom

8.2 HacTpoiika pexuma akcnnyaTtawumm B COOTBETCTBUMU
C MaKC. XapaKTepuUCTUKOMN

Haxumawite Ha @, 4TO6bl NepenTn K Makc. XxapakTepucTuke

Hacoca (mMuraet BepxHee cBeToBoe norne). CmoTpu puc. 28.

YT106bl BEPHYTLCS B NPEXHUIA PEXNM, HAXUMaNTe ), Moka He
nosiBUTCA MHAMKaUMA TpebyeMoro 3HayeHust Hanopa.

H

TMO0O 7345 1196

Q

Puc. 28 Makc. xapakTepuctuka



8.3 HacTtpoiika pexxuma akcnnyarauum B COOTBETCTBUU
C MMH. XapaKTepUCTUKOWN

Haxumaiite Ha &), 4TOObI NEPENTU K MUH. XapaKTepucTuke

Hacoca (MuraeT HuxHee cBeToBoe none). Cmotpu puc. 29.

YT106bl BEPHYTLCS B NPEXHUIA PEXUM, HAXUMaNTE @), Noka He
nosiBUTCA UHAUKauUns TpebyemMoro 3HayeHust Hamnopa.

H

o —
o —

o —

o —

3 —

o —

o —

o —

Ne———— o= L
Q

TMOO 7346 1196

Puc. 29 3kcnnyaTtauus B COOTBETCTBUM C MUH.
XapakTepucTuKkom

8.4 BknroyeHue/BbIKNIOYEeHUE Hacoca

[nsa BKMAOYEHMA HAcoca yaepXvuBanTe knasuwy @ B HaxaTtoMm
NOMOXEHUN A0 Tex Mop, Noka He NOSIBUTCH MHAMKALUS
Tpebyemoro 3HayeHus Hanopa.

OcTaHoBUTe Hacoc, yaepxusasa (@, Noka Bce CBETOBbIE MONSA He
OyneT feakTUBMpPOBaHbI, U ByAeT MUraTe TONbKO 3eNEéHbIN
CBETOBOW MHAMKATOP.

9. YcTaHOBKa NnapamMeTpOB HacCOCOB C
TpéxdasHbIMK ABUraTensiMu Yepes naHenb
ynpaBsneHus

lpedynpexdeHue

lMpu ebiCOKUX 3Ha4YeHUsIX meMnepamypsbl 8
cucmemMe omorneHusi Hacoc Moxem
Hazpeeambcsi A0 makoli cmerneHu,

Yymo npukacambcs csedyem moJsibKO K naHesau
ynpaesieHusi - 8 MIPOMUEHOM cJly4yae
cyujecmeyem onacHoCmb Nosy4ums oxoa!

MaHenb ynpaBrneHns MMeeT crieaytoLmne KHOMKM U CBETOBbIE

VNHAMKaTOpPbI:

+ Kronkun @ n @ anga sagaHus yCTaHOBMNEHHOIO 3HAYEHNS.

« CaeToBble NOMs XENTOro uBeTa Ans MHanKaumm
YCTAHOBIIEHHOIO 3HAYEHUS.

» CaeToauonbl CUCTEMbI CUrHaNM3auun 3efeHoro
(paboyasi MHOUKaLMS) U KpacHOro (aBapuiHas UHAMKaUWS)
uBeTa.

=
M
STOP

ol
N

mY 1002

/. @ EXT
+A /; Q=2
7 R

e

TMO03 0177 4304

Puc. 30 lNaHenb ynpaBneHus Hacocamu ¢ TpéxdasHbiMun
anekTpoABuUraTensMm

Mos. OnucaHue

1Tn2 Knasuwm ynpaeneHus.

Habop cBeToBbIX MHAMKATOPOB

* perynupyemoro pexvma ynpasneHus (nos. 3)

* Hanopa, paboyein xapakTEPUCTUKN U pexuma
akcnnyaTtauum (nos. 5).

3nbd

CeeToanoabl HANKaLMm
4 + pabouero pexumMa 1 HencnpaBHOCTK
* BHellHero ynpasneHus (EXT).

9.1 HacTtpoiika cnocoba perynupoBaHus
OnucaHue paboTbl cmoTpuTe B pasgene 7.3 Pexumsi
peaynuposaHusi.

CMeHa cnoco60B perynmpoBaHusa OCyLLEeCTBNAETCA HaxaTueM ©)
(nos. 2) B 3aBUCMMOCTM OT CieAyoLLero Lukna:

*  C MNOCTOSIHHbIM HaMoOpoM, B\
* MNPy NPONOpPLUOHaNbLHOM pPerynMpoBaHum Hamopa, .

TMO03 9061 3307
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9.2 YcTaHOBKa 3Ha4eHUs Hanopa

[Ins ycTaHOBKM 3Ha4YeHUs Hanopa Hacoca HYXHO
BOCMOMb30BaTbCA KNaBuWaMu ynpasneHns @ unm @.
Monsa nHaukaumn Ha KnaBmaType ynpasneHusi NokasbiBatoT
3ajaHHOe 3HavyeHne Hanopa (yCTaHOBNEHHOEe 3HaYeHne).
CmoTpuTe criegyowime npumepsl.

MponopunoHanbHoe perynupoBaHue

Ha puc. 31 ropaT nonst uHamkauum 5 n 6. Takum obpasom
obo3HavaeTcs Tpebyemoe 3HavyeHne Hanopa 3,4 meTpa npu
MakCMMarnbHOM pacxope. [jnanasoH perynupoBku cocTaBnser ot
25 % po 90 % mMakcumanbHOro 3Ha4yeHus Hanopa.

H
0.9XHmay - - - S m - - - - - e —
5 \ ) e—
. =
D= ST
3 o —
1 2 / \ i g
= — <
0~25XHmax""{/""'y‘\""ﬂ_ 3
g
0
3 z

Puc. 31 Hacoc c nponopumoHanbHO perynMpyemMmblM Hanopa

C NOCTOSIHHbIM Hanopom

Ha puc. 32 ropaT nons uHgmkauum 5 n 6. Takum obpasom
obo3HavaeTcsa Tpebyemoe 3HaveHne Hanopa 3,4 meTpa.
[nanasoH perynuposku coctasnseTt ot 1/8 (12,5 %)
MaKCMManbHOro 3Ha4yeHus1 Hanopa 40 MaKCUMarbHOro 3HaYeHus
Hanopa.

H
Hmax — 3~ - psc----------- T D e—
5 \ 5 —
®4 —
- CTT
®3 \ o 9
2 = — 2
\ ==
0.125xH max - -~ -* - - - - i
0 o
Q =

Puc. 32 Hacoc B pexvuMe perynMpoBaHus ¢ MOCTOSAHHbIM
Hanopom

9.3 Hactpoiika pexuma akcnnyaTtawumm B COOTBETCTBUMU
C MaKC. XapaKTepuCTUKOMN
Haxunmante @, 4ToObl HACOC Nepeknyuncst Ha paboTty B

COOTBETCTBUM C MAKC. XapakTepUCTUKON (roput cooblueHne
MAX (makc.)). CmoTtpute puc. 33.

YT106bl BEPHYTLCS B NPEXHUIA PEXUM, HAXUMaNTE @), MOKa He
nosiBUTCA UHAUKauns TpebyemMoro 3HayeHust Hanopa.

Q MIN

TMO03 0289 4704

Puc. 33 Makc. xapakTepuctuka
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9.4 HacTpoiika pexxuma akcnnyatauum B COOTBETCTBUU
C MMH. XapaKTepPUCTUKOWN

Haxumaiite &, 4Tobbl Hacoc nepeknoyuncs Ha paboTy B

COOTBETCTBUU C MUH. XapakTepuCcTUKON (roput coobLueHne

MIN (muH.)). CmoTpuTe puc. 34.

Y7106kl BEPHYTHCS B NMPEXHUI PEXUM, HAXUMaNTe @, Noka He

nosiBUTCA MHAMKauMA TpebyeMoro 3HayeHust Hanopa.

MAX
] e
o
<
) — o
R
3 — <
) — =
%
\/\ i S
\—/MIN\— 3
stop =
Puc. 34 3«kcnnyaTtauus B COOTBETCTBUM C MUH.
XapaKTepucTUKoWn
9.5 BknroyeHue/BbIKNO4YeHUe Hacoca
[ins BKMOYEHNs Hacoca yaepXusanTe Knasuwy @ B HaXXaTom
MOMOXEHUN [0 Tex Mop, Noka He NOSIBUTCS UHAMKALUS
Tpebyemoro 3Ha4eHns Hanopa.
OcTaHoBUTE Hacoc, yaepxuBasi &, noka He 3aroputcst STOP
(OcTaHoB), 1 3amuraeT 3enéHbli CBETOBOW MHAMKATOP.
10. YcTaHOBKa napamMeTpoB C NOMOLLbIO
nynsta R100
Myner R100 komnanum Grundfos npumeHsieTca gns
6ecnpoBoAHON CBA3M C HACOCOM.
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Puc. 35 Css3b R100 ¢c HacocoM nocpeacTsom
MHPaKpPaCHOro N3ny4yeHus

Mpwu ocyuwectenexun ceasm MNAY R100 cnegyet HanpaBuTb Ha
KnaeuaTtypy ynpasnexusa HacocoM. Korga R100 BzanmogencTeyet
C HacoCoOM, KpacHbI CBETOBOW MHOMKATOP YacTO MUraeT.

Bcé Bpemsa gepxute R100 HanpaBneHHbIM Ha NaHernb
ynpaBneHuns, Noka KpacHbIi CBETOANOA He NnepecTaHeT MuraTb.
Nnay R100 obecneunBaeT ona Hacoca BO3MOXHOCTb HACTPOMKHM
N MHOVKALMIO COCTOSHMS.

MHavkaumsa gucnnes CoCToMT U3 YeTbipex napanmnenbHbIX MeHHo,
cmoTpuTe puc. 36:

0. OBWME OAHHBLIE

(cmoTpuTe pykoBOACTBO No akcnnyaTtaumm nynsta R100)

1. SKCMNYATALNA

2. COCTOAHME

3. YCTAHOBKA

Homepa Ha oTaenbHbIX 4ManoroBbliX OkHax MeHto (puc. 36)
yKa3blBaloT Ha pa3fensbl, B KOTOPbIX OnuckiBaeTcst n3obpaxeHHas
PYHKUNS.
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0. OBLLUME OAHHBIE

EerH 1 Had

Vaan ece namen

g

Comle woTaH

= [

Brizoe wocTaH

|
|

Coxke AaHHEIE COCT

= &
|

ElzE AaHHEIE COCT

|

1. SKCMNYATALMUA

10.1.1 |

WoTaH, sHaqeHMes [

10.1.2

10.

Fexim padaTe

1.3

BEaRHA

10.2.3 |

EDa.KTM"-LGHa"—!E'HME' T

| G0m | H

o

¢l BCOGTOAHWE [+
10.2.4 |

2. COCTOAHUE

10.2.1 |

Dk, LCTAH. 3HAH.

|

BHew. woTaH. 3HAH.

Unzno adaroToe

1200 min—?

10.2.5 |

Bir. mowH.

MoTe. mowH.

31 kw'h

10.2.6 |

Uacoe pasaTe

H

10.2.7 | )

SameHa CMA3KK NoAWKN

SAMEHZ NOALKMH. H

10.2.8 | )

CHMeHMTE chazHy
MoAWKMA. AEMraTENA

10.2.9 (3)

[T
MOAWANHHE I

(1) OaHHOE OKHO MOSIBNSETCS TONMbKO ANsi HACOCOB MOLLHOCTbLIO Ao 7,5 KBT.

(2) OaHHOE OKHO MOSABNSIETCA TOMbLKO ANSi HACOCOB C TPEXda3HbIMK anekTpoasuratensamm, 11-22 kBr.

(3) DaHHOE OKHO MOSABNAETCHA TOMNbKO ANS HACOCOB C TPEXMAa3HbIMW 3MNEKTPOABUraTENSAMM.

Puc. 36 O630p MeHI0

3. YCTAHOBKA
10.3.1 |

Pexiam
LR AENSHHA

10.3.2

10.3.3 (1)

Penes curH
AHTHE. B TEH.

1033-1 | @)

Cirn.rene 1
AKTHE.E TEHEHKE

AEaruna

10.3.3-2 | )

ChirH.kene 2
AHTHE.E TEHeHMe

Meeavne,

10.3.4 |

Fhareu Hacooa

- -
[ awrven ]

10.3.6 |

L4roeoi exan

e |

10.3.7 | 3)

KonTran:
AoAWKA. AEMrATE—NA

10.3.9 (3)

MNoaorees &
EMMNE OHHAAHMA

He akTHEH
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10.1 MeHnio SKCIMIYATALINA
B naHHOM MeHI0 nepBoe AManoroBoe OkHO criefyiollee:

10.1.1 YcTaHOBNEeHHOe 3Ha4YeHue

F  3apgaHHOE ycTaHOBNEHHOE 3HaYeHne

F  dakTnyeckoe ycTaHOBMEHHOE 3Ha4YeHue

#  dakTnyeckun Hanop

3agaTtb yCTaHOBMEHHOE 3Ha4YeHune B (M).

[Mpu nponopuMoHanNnbLHOM peXumMe perynnmpoBaHusi AvanasoH
yCTaHOBK/ Npon3BOAUTENbHOCTH cocTaensieT oT 1/4 no 3/4
MaKCMMarbHOro Hanopa.

Mpwn perynupoBaHny ¢ NOCTOSAAHHbLIM HAaNOPOM, Mana3oH
YyCTaHOBKM cocTaBnseT oT 1/8 MakcumanbHOro 3Ha4eHus Hanopa
[0 MaKCMManbHOrO 3Ha4YeHus Hamnopa.

Mpu pexume ynpaBneHnsi ¢ NOCTOSIHHOW XapaKkTepUCTUKOMN
NPOU3BOAUTENbHOCTU YCTAHOBMNEHHOE 3HAYEHNE AOIMKHO BbiTb
3a4aHo B % OT MakCMmanbHOM NPOU3BOAUTENBHOCTU. [nanasoH
YCTaHOBKW MPOW3BOAUTENBHOCTU HAaXoAUTCS MeXAY MUH. U MaKc.
XapaKTepUCTUKOWN.

MoxHO BbIGUpaTb OANH U3 CReayrLnX PEXNUMOB 3KCNyaTaunm:
* OcmaHos

e MuH. (MVMH. XapakTepucTuka)

* Makc. (MaKkc. xapakTepucTuka).

Ecnu Bo3amoxHa nogava B HACOC BHELLHEro curHana
YyCTaHOBMNEHHOrO 3Ha4YeHUs!, TO B laHHOM [ ManoroBOM OKHe 3TO
YCTAHOBIEHHOE 3Ha4YeHNE ABNSAETCA MakCMMarbHbIM 3HaYEeHNEM
BHELLUHEro curHana yCcTaHOBIIEHHOr0 3Ha4YeHUsl, CMOTpU pasaern
14. BHewHul cuzgHan ycmaHoerieHHO20 3Ha4eHUsl.

YcTaHOBNeHHOe 3Ha4YeHne U BHELWHWIA curHan

Ecnu ynpaBneHne Hacocom oCyLLEeCTBNSETCA BHELLHUMMN
curHanamu (OcmaHos, MuHumanbHas wnu MakcumarnsHas
Xapakmepucmuku), TO 3aAaTb YCTaHOBINEHHOE 3Ha4YeHNe Herb3s.
Ha R100 nosiButcsa npegynpexaeHue: BHewHee ynpasnexue!
[MpoBepnTb, BLIMOMHSETCS NN OCTAaHOB Hacoca Yepes KNeMMbl
2-3 (pa3oMKHyTas Lenb) UM HAacoC YCTAaHOBMEH HA MUH. UMK
Makc. yepes knemmsbl 1-3 (3aMkHyTas uenb).

CwmotpuTe pasgen 12. [lpuopumem Hacmpoex.

YcTtaHOBNEeHHOe 3HaYeHue U CBA3b Yepes WNHY

YcTaHOBNEHHOE 3HauYeHne Takxke He MOXET OblTb 3a4aHo,
€CI1 yrpaBrieHne HacoOCOM OCYLLUECTBSETCS OT BHELUHe
cUCTEMbI yNpaBneHus Yyepes WuHy ceasun. Ha R100 nossutca
npepynpexaexue: YnpaeneHue yepe3s wuHy ceasu!

YT106bl OTKIHOYUTL CBSA3b vyepes WNHY, OTCOeANHNTE KOHTaKT LWNHbI.

CmoTtpuTe pasgen 12. [lpuopumem Hacmpoex.

10.1.2 Pexxum akcnnyaTaumm

MoxHo BbIGMpaTb OAMH 13 CreayoLmX PeXMMOB aKcnnyaTaumm:
* Hopm. (HopmanbHbI pexum aKcnnyarauum)

* OcmaHos

* MuH.

*  Makec.

Pexvmebl aKcnnyataumm MOXHO 3aaBaTb 6e3 nameHeHus
HaCTPOWMKN YCTAHOBMNEHHOMO 3HAYEeHUS.
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10.1.3 CurHanusauus HeucnpaBHoCTeMn

B yacTOTHO-perynmpyembix Hacocax UHAMKaLUMWsSt HEUCNpaBHOCTe
MOXET ObITb ABYX TUMOB: aBapWiHbIA CUrHaN UNy NpeaynpexaeHue.

"ABapus" akTnusmpyeT nHaukaumo asapum B R100, npu atom
Hacoc nepexoauT B APYror pexuM aKcnnyatauun, kak npasuno,
octaHoB. OHaKO NpY HEKOTOPbIX HEUCNPABHOCTSIX,

KOTOpble MPUBOAST K aBapuu, B COOTBETCTBUM C HAacTponKamu
Hacoc npogormkaeT paboTy gaxe Npu aBapunHOM cuUrHane.
"MpenynpexaeHve" akTMBMpyeT NHAMKALMIO NpeaynpexaeHns
B R100, Ho Hacoc npu 3TOM He NepexoauT B APYron pexum
aKcnnyaTauuu Unu ynpasneHus.

WHAukayus "lMpedynpexdeHue" npumeHumMa

YkaszaHve | MoJIbKO Onis1 Hacocoe8, OCHaUW,EéHHbIX

mpéxgpasHbiMU 3n1ekmpodeu2amensimu.

[Mpn BO3HMKHOBEHUUN B HACOCE HEUCTNPABHOCTU NpUYMHa ee
BbIBOOAUTCSA Ha AUCMEN.

Bo3smoxHa cnepytowas UHAMKauus:

*  Omcymcmeue uHOuKayuu asapuu

» [lepezpes dguecamens

» [loHWXeHue HarnpsixeHus

*  Acummempus HanpsikeHusi cemu (11-22 kBT)
» [lepeHanpsikeHue

* Cnuwkom mMHO20 nepesarnyckos (nocne c6os)
» bonbwas Hagpyska

* HenonHas Haepy3ka (11-22 kBT)

» CueHan damyuka eHe Auarna3oHa

» CueHan ycmaHo8/1eHHO20 3Ha4eHus1 8He duana3oHa
* BHewHss owubka

*  [pyaue owubku.

Ecnu Hacoc ycTaHOBREH Ha py4YHoOli nepesanyck, B 3TOM
AManoroBoM OKHe MeHI0 BO3MOXeH cbpoc aBapuiMHOro curHana,
HO TOMbKO B TOM CIly4ae, ECN HEUCTIPABHOCTb YXKe YCTpaHeHa.

MpenynpexaeHne
(TonbKo Hacochkl ¢ TpéxdasHbIMKU INeKTpoaABUraTensiMmu)

Meeavneexa

OTocuTeTEME

nreeALnE

B cnyyae nosiBneHusa npegynpexaatowlero curHana, B JaHHOM
OKHO ByaeT ykasaHa npuymHa.

Bo3moxHbI cnegytoLne NnpudnHbl HEMCNPaBHOCTU:
*  Omcymcmeue uHOukayuu npedynpexoeHusi
» CueHan 0amyuka eHe Ouana3oHa

* CmeHumb cma3sky nodwurnHukos dguzamersi
(Tonbko 11-22 kBT), cMm. pa3gen 20.2

*  3ameHumsb nodwunHuku 0gu2amerisi, cM. pasgen 20.3
»  BameHums sapucmop (tonbko 11-22 kBT), cMm. pa3gen 20.4.

WHankaums npeaynpexaneHus aBToMaTUYeCckn UCHYE3HeT, Kak
TONbKO HeucnpaBHOCTb ByAeT ycTpaHeHa.



10.1.4 XXypHan perucrpauum HeucnpaBHocTen

[ns HemcnpaBHoCTen 060MX TUNOB, aBapun 1 NpeaynpexaeHus,
B R100 nmeeTca yHKLMS XXypHana perncTpaumm HemcnpaBHOCTEN.

XypHan aBapun

[Mpn BO3HMKHOBEHUM "aBapui
aBapuv NosiBATCA B XypHane aBapuin. ">KypHan asapun 1"

NATb NOCMNEAHNX MHONKaLMIA

nokasblBaeT caMyto NMOCNeHIo HeNCrNpaBHOCTb,

"»KypHan aBapun 2" nokasbiBaeT NpeanocnenHon

HeucnpaBHOCTb, U Tak Aanee.

B npumepe Bbiwe oTo6paxeHa cneayowlas MHOpMauns:

*  MHAMKauus aBapuu lMoHUXeHUe HanpsxeHust

* KoAa HeucnpaBHoOCTH (73)

* Bpemsi B MMHyTax, B Te4EHME KOTOPOro HacoC Haxoaucst nog
HanpsikeHvem nocrie BO3HUKHOBEHUSI HEMCNPAaBHOCTU, 8 MUH.

XypHan npeaynpexaeHun
(Tonbko Hacochl ¢ TpPéxdasHbIMKU anNeKTpoABUraTensaMm)

[Mpn BO3HWKHOBEHMK "NpeaynpexaeHnin” NaTb NocrnegHnx
MHOUKaUUN NpegynpexaeHnin NosiBATCS B XXypHarne
npeaynpexaexHun. "XXypHan npegynpexaeHun 1" nokasbisaet
camylo NOCrefHIo HencnpasHoOCTb, "XKypHan
npegynpexageHun 2" nokasbiBaeT NpeanocrneaHIon
HencnpaBHOCTb.

B npumepe Bbilwe oToGpaxeHa cregyowas uHgopmaums:

*  MHAMKauus npegynpexaeHns CMeHums cMasky noowunHUKo8
dsuzamens

* KoA HeucnpaBHoCTU (240)

* BpemMA B MUHYTax, B Te4eHUe KOTOpPOoro Hacoc Haxoaunca nog
HanpshXeHneMm nocrne BO3HUKHOBEHUS HencnpaBHOCTU, 30 MUH.

10.2 MeHo COCTOAHMUE

B 3TOM MeHi0 Ha 3KkpaH gucnnesi BbIBOOUTCS UCKITIOUYUTENBHO
MHpopMauunst 0 cocTosiHuKn. Kakne-nnbo HacTporku unm
N3MEHEHNs 30eCb HEBO3MOXHbI.

MHanuMpyoTCst 3HaYeHUsl, KOTOpble UCMOMb30BanNUCcbL BO BpeMs
nocrnegHero pexumMa CBs3n ¢ HacoCOM C nomollbio nynsta R100.
Ecnn Heo6xoaumo 06HOBUTL NMOKa3aHUs COCTOSIHWUS, HanpasbTe
nynet R100 Ha Hacoc n Haxxmute kHonky "OK".

Ecnu kakoi-nubo napameTp (Hanpumep, 4actoTa BpalLeHusl)
OOMMKEH CYMTbIBATbCS HENpepbIBHO, TO knaeuwa "OK" gomkHa
YOEPXKNBATHCS B HAXKATOM MOSOXEHUN B TOT NEPUOL BPEMEHH,
Korga cooTBETCTBYHOLWMIA napameTp ByaeT KOHTponupoBaThCs.
[onycTumMble OTKNOHEHUSI OTAEMbHbBIX MHAMKALNIA YKa3biBAKOTCS NoA
KaxxgblM n3obpaxkeHnem Ha gucnnee. [lonycTumble OTKNOHEHUS
ABMSAOTCA OPUEHTMPOBOYHBIMW 3HAYEHUSIMU 1 AatoTcs B % OT
MaKCUMarbHOro 3Ha4YeHWs1 COOTBETCTBYHOLLETO NapameTpa.

10.2.1 dakTU4YeCKoe yCTaHOBNEHHOE 3HaYeHue

'I'EI.HTHH.SJCT-EI.H.EH-B.H.

BHew. woTaH. 3HaH.

Donyck: £ 2 %

B 3TOM OManoroBoM okHe MHOWLMPYETCS TEeKyLee YCTaHOBMNEHHoe
3Ha4YeHune 1 3a4aBaeMoe BHELUHMM CUrHaNoM 3HadveHne B %

OT AuanasoHa oT MUHMMarbHOMO 3HaYeHus1 40 3a4aHHOro
YCTaHOBINEHHOIO 3HAYeHUsl, CMOTpuTe pasaen 14. BHewHul cuaHar
yCMaHo8IEHHO20 3HaYEHUS.

10.2.2 Pexxum 3akcnnyaTtaumm

Fexmm eadaTel

Ho

[aHHOoe AnanoroBoe OKHO MEHIO Ha AWCNNEE CIyXUT

ANS MHOWKaLUK TeKyLLero pexnmMa akcnnyarauum

(Hopm. (HopmanbHbIn pexum paboTbl), OcmaHos, MuH. nnn
Makc.). ononHUTenbHO yKkasaHo, rae aToT pexum BblbpaH
(R100, Hacoc, lluHa wnn BrewHud).

10.2.3 dakTU4eckoe 3Ha4YeHue

PAKTHY. aHAHEHHE

B aTom okHe nHanunpyeTca OeNCTBUTENbHOE 3HaYeHne
NOOKIKYEHHOro AaTt4yumka.

10.2.4 YactoTa BpaweHusa

Yucno odoroToE

Honyck: +5 %
B aTom gnanoroBom okHe oTobpaxaeTtcs akTuyeckoe 3HavyeHune
YacToThbl BpalleHNs Hacoca.

10.2.5 NMoTpebnsemas MOLHOCTb M pacxop 3NeKTPOIHEPrun

Oonyck: + 10 %

B paHHom guanoroBom okHe oTobpaxkaeTcs dakTuyeckoe
3HayeHue noTpebnssemMon HaCoOCOM MOLLHOCTM OT 3NEKTPOCETH.
MoTpebnsiemasi HacoOCOM MOLLHOCTb MHAMUMpyeTcs B BT (W) unu
kBT (kW).

B naHHOM OKHe MOXHO Takxe yBUAETb 3HaYeHue noTpebneHus
3MNEKTPOIHEPrMM HAacoCcoM. 3HavyeHune notTpebnexHns
3MNEeKTPO3HEPIrUM - ITO HAKOMIEHHOE 3HAaYeHWe, onpeaenseMoe
C MOMEHTa NosAIBMEHNS Hacoca, OHO He MOXET yCTaHaBMMBaTbCS
B HOJIb.
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10.2.6 Yacbl akcnnyaTtauum

LacoE pasoTel

Oonyck: + 2 %
3HayeHus KonuyecTBa YacoB AKCNyaTaumm SBrsoTCS
HaKOMMEeHHbIMW 3Ha4YeHWSIMU 1 He MOTYT YCTaHaBNMBaTbCS B HOMb.

10.2.7 CocTosiHMe cMa3Ku NOALMNHUKOB ABUraTens
(Tonbko 11-22 kBT)

JameHa cmazHK Noawn

SaMeHA NoAWKAH.

B naHHOM okHe oToGpaaeTcsl, kak YacTo 3aMeHsifiacb cMa3ka
NOALLUMHUKOB ABUraTens v Korga crefgyet 3aMeHuUTb NMOALLIMIHUKM,
Mocne 3aMeHbl cMa3ky MOALIMMHUKOB NOATBEPAWTE 3Ty Onepauuio

B MeHt0 YCTAHOBKA. Cwm. 70.3.8 lNToOmeep>xOeHue 3ameHbl
CMa3Ku/3aMeHbl MoOWUNHUKo8 dgu2amerisi (MoribKO HacocChl

¢ mpéxghasHbiMu anekmpodsuzamesisimu). Nocne nogTeepXXaeHns
3aMeHbl CMa3ku Lydpa B ANCTNENHOM OKHE YBENUYUTCS Ha eANHULLY.

10.2.8 Bpemsi 4O 3aMeHbl CMa3K/ NOALWMUNHUKOB ABUraTens
(Tonbko 11-22 kBT)

CHMEHMTE CRAZHL

NoAaWKn. AsWraTenAa

B naHHOM okHe oTobpakaeTcsl, korga criefyeT CHOBa 3aMeHUTb
noawwunHukm asuratens. KoHTponnep cneauT 3a Xo4om paboTsbl
Hacoca v BblYUCIISAET Nepuoa Mexay npouegypamu 3ameHbl
cMasky nogwmnHukoB. Ecnv xoa paboTel MEHSIETCS, MOXKET Takke
N3MEHUTLCS pacyETHOe BPeMS [0 3aMeHbl CMasku.

3aecb MoryT 6bITb cnegyloline BapnaHThbl:
* yepe3 2 200a
* yepe3 200
* yepe3 6 mecsyes
* yepe3 3 mecsua
*  yepe3 mecsy,
* yepe3 Hedero
* Celivac!
10.2.9 Bpems Ao 3ameHbl NOALWNNHUKOB ABUraTens
(Tonbko Hacochl ¢ Tpéxda3HbIMM INEKTpoaABUraTensimm)

Mocne 3amMeHbl cMasku NOALUMHUKOB B PEKOMEH0BAHHOE
BpEMS, yKasaHHOe B KOHTponnepe, AUanoroBoe OkHO B pasgene
10.2.8 bynet 3aMeHeHO OKHOM, NPUBEAEHHBLIM HUXE.

FameHHTE

MO WUHAHKEK

OkKHO noka3sblBaeT, korga crefyeT 3aMeHUTb NOALIMMHUKM
nsuratens. KoHTponnep cneguT 3a xogoM paboTel Hacoca u
BblYUCIIAET NEpPUO Mexay 3aMeHaMu NOALUMMHUKOB.
3aecb MoryT 6bITh cnegyroLine BapuaHThbl:

* yepe3 2 200a

* yepe3 200

* yepe3 6 mecaues

* yepe3 3 mecauya

*  yepes mecs,

* yepe3 Hedero

* Celivac!
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10.3 MeHto YCTAHOBKA

10.3.1 Pexxum ynpaBrneHus

BbibepurTe 0guH 13 criegyowmux pexmMoB ynpasneHus
(cm. puc. 24):

« [pon. peayn. (NponopunoHansHoOe perynuposaHue Hanopa)
« [locm. Hanop (perynupoBaHue ¢ NOCTOSIHHLIM HanopoMm)

» [locm. xap-Kka (perynupoBaHue ¢ NOCTOSHHOWN
XapaKTepuUCTUKOW).

[ns yctaHoBku Tpebyemoin paboyein xapakTepncTku CmMoTpu
pasgen 10.1.1 YecmaHoeneHHoe 3Ha4deHue.

Ecnu Hacoc noOk/o4YeH K WuUHe cesi3u,
ebIibpamb pexum ynpaesieHusi ¢ MoMouw,bio

nynbma R100 Heeo3moxxHo. CMompume pa3soes
15. Cuz2Han wuHbI cessu.

10.3.2 BHewHee ycTaHOBNEHHOE 3Ha4YeHue

BrHew.wocTaH, 2HAH.

Bxop curHana BHeLWHEro yCTaHOBNEHHOIo 3HaYeHNs1 MOXeT 6bITb
HaCTpPOEH Ha pa3findyHble TUMbl CUTHAIOB.

BbiGepuTe oavH U3 cnegyowmx TUMNoB:

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

* He akmus.

Ecnwu BbibpaHo He akmusuposaHo, nCnonb3yeTcs yCTaHOBMEHHOE
3HayeHue, 3agaHHoe Ha R100 unn Ha naHenun ynpasneHus.

Ecnun BbiGpaH oguH M3 TUMNOB CUrHaNoB, Ha akTuyeckoe
YCTAHOBIEHHOE 3Ha4YeHWEe BNUSIET CUrHar, NoACOEANHEHHBIN K
BXOAly BHELLUHEro YCTaHOBIIEHHOMO 3HA4YEHUs, CM. pasaen

14. BHewHul cuzHan ycmaHo8reHHO20 3Ha4YeHUs.

10.3.3 CurHanbHoOe pene

Hacocbl mowHocTblo fo 7,5 KBT ocHaleHbl O4HMM CUTHaNbHbIM
pene. 3aBoackasi HacTponka pene: Owubka.

Hacocbl MmowHocTblo 11-22 KBT OCHaLLeHbl ABYMS CUTHANbHbIMUN
pene. B cooTBeTCTBMM C 3aBOACKMMM HACTPOMKaAMUN CUTHaNbHOe
pene 1 yctaHoBneHo Ha Agapuro, a curHanbHoe pene 2 - Ha
lMpedynpexdeHue.

B ogHOM 13 OKOH HWXe BbibepuUTe, B KAKON CUTYaLMN CUTHAMNbHOE
pene AOMKHO BbiTb aKTUBMPOBAHO.

hOo 7,5 kBT

Fene curn

AHTHE. E Te.

* [omos
e Ouwubka
* Paboma

* Hacoc pabomaem (TonbKo ANs HACOCOB C TpéxdasHbiMU
anekTpoasuratensimun go 7,5 kBT)

» [lpedynpexdeHue (TONbKO A4S HACOCOB C TPExdasHbIMU
anekTpogsuratensmun o 7,5 kBT).



11-22 kBT 11-22 kBT

Crrd.pene 2
AHTHE.E TEHEHHE

CrrH.eens 1
AHTHE.E TEHEHME

Meeavne.

» [omos » [lomos

* Aeapus *  Asapus

* Paboma * Paboma

* Hacoc pabomaem * Hacoc pabomaem

» [IpedynpexdeHue e [pedynpexdeHue
*  3ameHumb cma3sky. *  3ameHumb cmas3sky.

"Owubka" u "Asapus” oxeamsbiearom
HeucnpaeHocmu, Komopbie Npueoodssm K
nosieneHuro AeapuliHoli cu2Haau3ayuu.
"lMpedynpexdeHue" oxeambieaem
HeucnpaeHocmu, Komopbie Npueoodssm K
nosieneHuto lMpedynpexoeHus.
"3ameHumb cma3ky" oxeambigaem moJibKO
omadesibHOe KOHKpemHoe cobbimue.
Pasnuyue mexdy asapuell u npedynpexoeHuem
onucbieaemcs e pa3desie 10.1.3 CuzHanusayus
HeucnpasHocmeli.

[ononHuTenbHyo MHOPMaLNI0 CMOTPUTE B pasaene
17. Ceemosble uHOUKamopbl U perne cucmeMs! cugHanu3ayuu.

10.3.4 KnaBunatypa Hacoca

K honkew Hacooa

Knasuww ynpasnexuss ® u @ moryT 6bITb yCTaHOBMEHbI Ha
Hacoce B MOMoXeHue:

* AKkmus.
* He akmus.

Ecnu BeibpaHo He akmusuposaHo (knaBuatypa 3abnoknpoBaHa),
KHOMKM Ha Hacoce He paboTaloT. YcTaHoBUTe He akmus. Ans
KnaBmaTypbl, eCnu Hacoc ByaeT ynpaBnsiTbCa Yepes cuctemy
BHELLHEro ynpaBneHus.

10.3.5 Homep Hacoca

Homer

Hacocy moxeT 6biTb NnpucBoeH Homep oT 1 Ao 64. B cniyyae
opraHu3auun KOMMYHUKaLUKM Yepes LUNHY CBA3M KaXaoMy Hacocy
AOImKeH ObITb NPUCBOEH HOMEP.

10.3.6 UnudpoBoii Bxoa

Lm4roeol exoa

[

YcTaHoBKy napameTpoB LMpoBOro Bxoga Hacoca (knemma 1,
puc. 4, 8 1 14) MOXHO BbINOMHATL AN Pa3NUYHbIX PYHKLUMNA.

BbibepuTte oHy 13 crneayowmnx yHKUKA:
¢ MuH. (MVH. XapakTepucTuka)
* Makc. (MaKc. xapakTepucTumka).

BbiGpaHHas yHKLUS BKMOYAETCA NPU 3aMblKaHUM C MOMOLLbIO
nepemblykm knemm 1 1 9 (puc. 4, 8 n 14).

CwmoTpuTe Takxe pasgen 13.2 Lugposoli 8xo0.

MuH.:

Ecnu Bxog akTMBMpOBaH, HACOC NEPEKIoYaeTCs B PEXUM
aKcnnyaTauMm ¢ MUHUMarnbHOW (MUH.) XapakTepUCTUKOW.
Makc.:

Ecnun Bxof akTMBMPOBaH, HAacOC NEepeKnoYaeTcs B PEXUM
aKcnnyaTauuMmn ¢ MakCUMarbHON (MakKc.) XapaKTepuCTUKOW.

10.3.7 KoHTponb NoAWUNHUKOB 3neKTpoaBuUraTens
(TonbKo Hacocbl ¢ TPExdpasHbIMM 3neKTpoaBUraTensiMm)

HoHTECAE

AoAWlKA. AEWMFATE-NA

DYHKUMS KOHTPOMS NOALMMHUKOB 3rEKTPOABUraTenst MOXeT ObITb:
s AKkmus.
* He akmus.

Ecnu dyHkunst AkmusupogaHa, CHETUUK B KOHTpOrnepe cuMTaet
npober noawmnHMKoB B Munsix. Cmotpute pasgen 710.2.7 CocmosiHue
cMa3Ku nodwurnHukos 0gueamensi (monbko 11-22 kBm).

Cyémyuk npodosmkaem c4yém, daxe ecnu
yHKYusi omknrodeHa. OOHaKo 8 amom criydae,
Ko20a Hacmynum rnopa MeHsimb cMas3Ky,
coomeemcmeyrouwee npedynpexoeHue He

Ykasaune | oggeumes.

Ecnu ¢pyHKyusi cHoea AkmueupoeaHa, CyMMapHbIU
npobez 6ydem cHoea ucnosib3o8ambcsi Onsi
pacyéma epemMeHU 3aMeHbl CMa3Ku.

10.3.8 MoarBepxAeHMe 3aMeHbl CMa3Ku/3aMeHbl
NOALMUNHUKOB ABUraTens (ToNbKO HacocCbl
c Tpéxcha3HbIMM 3neKTpoABUraTensiMm)

MoAWHAHKKK AEHMFATENA

B naHHOM dyHKUMM MOTyT ObITb Crieayowmne yCTaHOBKN:

* 3ameHeHa cma3ka

*  3ameHeHbl

¢ be3 usmeHeHul.

Ecnun dpyHKUMA KOHTPONS NOALNMHMKOB AKmueuposaHa,
KOHTpOMNep AacT NnpeaynpexaaroLlmin curHan, Koraa Heobxoanumo
3aMeHUTb CMa3Ky MOALLUMMHWKOB ABWUraTens Uim Koraa noaLwmnHUKN
cneayet 3ameHnTtb. CmoTpuTte paspen 10.1.3 CueHanusayusi
HeucripasHocmed.

Mocne 3ameHbl CMa3ky NOALWMMHWUKOB UMW 3aMeHbl Camux
NOALLUMNHMKOB NOATBEPAUTE 3Ty Onepauuio B ANanoroBoM OKHe
HaxaTtnem "OK".

Hexkomopoe epemsi nocrie nodmeepxx0eHusi 3aMeHbI
kasaHue " "
CMa3Ku Henlb3s1 ebl6pamb "3ameHeHa cMa3ka".

10.3.9 NMoporpes B pexnme oXxnaaHuUA (TONbKO HacocChl
c TpéxdasHbIMU aneKTpoABUraTensaMm)

[Moacreee

e Me O HMAAHKA

MmetoTcs cnepyrolime BO3MOXHOCTU AN YCTaHOBKM (DYHKLNN
noJorpeBa B pexuMe OXuaaHus:

*  AKkmus.

* He akmus.

Ecnu dyHkums AkmusuposaHa, kK 06mMoTkam ABuratensi nogaércs
HanpspkeHne NOCTOsIHHOrO Toka. [ogaBaemoe HanpsikeHue
NOCTOSIHHOIO TOKa rapaHTUpyeT BblpaboTKy AOCTaTOMHOIO
KonuyecTBa Tenna Ans Toro, YTobbl B ABUraTene He
obpa3oBbIBasncsa KOHAEHCAT.
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11. YcTaHOBKa napameTpoB C MOMOLLbIO

PC Tool E-products
[nsa yctaHoBKM cneumanbHbIX NapameTpoB, OTIINYHBIX OT
HacTpoek, BbinomnHsieMbix Yepe3 R100, TpebyeTcs npumeHeHne
nporpaMmmHoro o6ecneveHus Grundfos PC Tool E-products.
B aTtom cnyyae Heob6xoguma Nomollb creLmanMcTa KoMnaHum
Grundfos. 3a 6onee nogpobHoit Hdopmaumnen obpalwantecs B
MeCcTHOe npeacTaBuTeNbCTBO komnanun Grundfos.

12. NMpuopuTteT HacTpoek

MpuopuTeT HacTpoek 3aBUCUT OT ABYX hakTOpOB:
1. WCTO4YHMKA ynpaBneHus,
2. HacTpoek.

1. UcTo4YHUK ynpaBneHus

MaHenb ynpasneHus

R100

BHelwHne curHansl
(BHELLHWI cUrHan yCTaHOBIIEHHOTO 3HaYeHus,
undpoBbie BXoAbl U T.M.).

Coo0bLieHune ¢ Apyro cUCTEMON ynpaBneHus
yepes WHHY CBA3MN

2. Hactpoiiku
* Pexum akcnnyatauun "OcmaHos"
* Pexum akcnnyataumm "Makc."

(c MakcMmanbHOWM XxapaKTepuCTUKON)
e Pexum akcnnyatauum "MuH."

(c MMHMManbHOWM XapaKTepPUCTUKON)
* HacTpoiika ycTaHOBMEHHOro 3Ha4YeHus.
YacToTHO-perynvpyemblii HACOC MOXET YNpaBnATLCA cpasy oOT
HECKOIbKMX UCTOYHWKOB, M KaXabliA M3 STUX UCTOYHUKOB MOXET MMETb
pasnuyHble HacTpolku. MoaToMy Heo6XxoAMMO YCTaHOBUTb
NpUOpUTET UCTOYHUKOB YNpaBreHUsA U HacTpoek.

Ecnu akmueuposaHo 6onbwe ds8yx

Hacmpoek o0Ho8peMeHHO, Hacoc 6ydem

pabomamb e coomeemcmeuu ¢ pyHkyuel,
umerowell ebicwuli npuopumem.

MpuopuTteT HacTpoek 6e3 KOMMYHUKaUuunm 4yepes LLNHY CBA3U

MaHenb ynpaBneHus

Mpuopu-ter BHewHue curHansi

unm R100

1 OcTtaHoB

2 Makc.

3 OcrtaHoB

4 Makc.

5 MuH. MuH.
HacTponka Hactpoiika

6 yCTaHOBIEHHOIO yCTaHOBMEHHOTO
3Ha4YeHus 3Ha4YeHus

Mpumep: Ecnu E-Hacoc HacTpoeH Ha Mack. pexum paboTbl
(c MakcMManbHOWM YacTOTOW) C NMOMOLLbIO BHELLHEro curHana,
Hanpumep, L1gpoBoro Bxoaa, To C MOMOLLbIO KraBuaTypbl
ynpasneHus unu nynsta R100 gna Hacoca MOXeT BBOAUTBLCS
TONbKO pexum akcnnyaTtaumm OcmaHos.
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MpropuTeT HaCTPOEK C KOMMYHMKaLMen Yyepes LWNHY CBA3U

MaHenb

BHewHune CBsA3b Yepes
Mpuopu-ter  ynpasneHus CUrHANLI WU
nnm R100 4

1 OcTtaHoB

2 Makc.

3 OcTtaHoB OcTtaHoB

4 Makc.

5 MwuH.
Hactponka

6 yCTaHOBIIEHHOMO
3Ha4YeHus

Mpumep: Ecnu E-Hacoc akcnnyaTupyeTcs B COOTBETCTBUM C
YCTaHOBMIEHHbIM 3Ha4YeHNeM, 3a4aHHbIM Yepes LUNHY CBA3MW,

TO C NOMOLLbIO KNaBmnaTypsl ynpasnexnus unu nynsra R100 ans
E-Hacoca MoxeT BBOAWUTLCS TOMbKO PeXWM 3KCryaTaumm
OcmaHoe nnn Makc., a c NOMOLLbIO BHELLHero curHana -
TonbKo pexum OcmaHos.

13. BHewHue curHanbl NPUHYAUTESILHOIO
ynpaBneHusi

Hacoc umeeT BXofbl BHELHWX CUTHAMOB AMs CrieayoLmx
pyHKLUMUI NPUHYAUTENBHOTO YNpaBreHus:

+ BknioyeHUs/BbIKNIOYEHMS Hacoca.
*  Uundposon dpyHKUMN.
13.1 Bxoa BKI/BbIKI

Cxema pa6oTbl Bxoga ans BHewHero BKI/BbIKI:
Bxon BKI/BbIKI:

Bkn./BbIkn. (knemmbl 2 n 3)

H

HopmanbHbIf pexum
aKcnnyarauum

——Q

OcTtaHoOB

R

13.2 LUincbposown Bxopn

C nomoubto nynsta R100 gnsa undpoBoro Bxoga MoXHO BblbpaTb
OflHY U3 cneayroLmnx PyHKUUN:

*  MuH. xapakmepucmuka

*  Makc. xapakmepucmuka.

Cxema pa6oTbi: Bxoa ansa umdpoBon pyHKuUM:

Lncdposas dyHkumus (knemmbl 1 n 9)

H

HopManbHbIl pexum
akcnnyarauum

——Q

MuH.
XapakTepucTuka

Makc.
XapakTepucTuka

Y
—




14. BHeWwHW curHan ycTaHOBINIEHHOIO 3Ha4YeHusi

YcTaHOBMNEHHOE 3HaYeHMe MOXeT ObiTb 3a4aH0 ANCTaHUNOHHO
NoAKNiYeHMeM nepefaTymka aHanoroBblxX CUrHanoB K BXoay
curHana yctaHOBIEHHOTO 3HayYeHus (knemma 4).

YcTaHoBNEHHOEe dakTuyeckoe
3HaueHne YCTaHOBNEHHOE S
3HaueHue o
BHeluHee 3
yCTaHOBMNEHHOE 9
3HaYeHne g

Puc. 37 daktnyeckoe yCcTaHOBMEHHOE 3HAYeHue -
370 NpousBegeHne (YMHOXEHHOEe 3HaYeHue)
YCTaHOBINEHHOTO 3HAYEHUS U BHELLHErO
YCTaAHOBIEHHOrO 3HAYeHUs

BbibepuTe curHan gakTnyecKkoro yCTaHOBMEHHOMO 3HaYeHUs,
0-10 B, 0-20 mMA, 4-20 MA, ¢ nomowbio R100, cmoTpuTe pasgen
10.3.2 BHewHee ycmaHO8/1eHHOe 3HaqyeHue.

Perynupyembin pexum ynpaBneHus

Ecnu c nomowubio R100 BbIGpaH perynupyembiii pexum
ynpaBneHus (CM. nepapxuto ynpaeneHusi B pasgene 7.7),
npeaycMOTpeHbl ABa cnocoba perynmpoBaHus Hacoca:

* MponopuUMOHanNbHOEe perynupoBaHme

* perynupoBaHue C NOCTOSIHHLIM HanopomM.

Mpwn pexrme akcnnyaTaumm ¢ NPONoOpLUOHaNbHbIM
perynupoBaHueM Hanopa 3aaHHOe 3Ha4YeHne MoxeT
yCcTaHaBnmMBaTbCs C NMOMOLLbIO BHELIHErO curHana B guanasoHe
mMexay 25 % OT MakCMMarbHOro 3Ha4YeHUs Hanopa v 3afaHHbIM C
nomolLLblo naHenu Hacoca unu nynsta R100 3HavyeHnem, puc. 38.

®dakTnyeckoe ycTaHOBNeHHOoe 3Ha4YeHue

[m] &
——————— 90 % OT MakcMmanbHoro
3Ha4YeHus1 Harnopa Hacoca

YcTaHOBNEHHOEe 3Ha4YeHue,
3afaHHOe C MOMOLLbIO NaHenw
ynpaenenus, R100 unu

dakTnyeckoe B PC Tool E-products
yCTaHOBIIEeHHOE

3Ha4eHve 25 % oT MakcumanbHoro
3HaYeHWs Hanopa Hacoca

3

| B i e

i {—==— BHelwHUN curHan o

0 10V YCTaHOBMEHHOro £

[5e]

0 20 mA 3Ha4deHus N

4 20 mA Z

Puc. 38 3aBucumocTb mexagy akTM4eckum 3HavyeHuem n
BHELUHWUM CUrHANoOM yCTaHOBMEHHOro 3Ha4YeHNs npu
pexuMe aKcnnyarauum ¢ NponopunoHanbHbIM
perynupoBaH1eM Hanopa

Mpumep: Npu MmakcMmanbHOM 3Ha4YeHUn Hanopa 12 m,
YCTaHOBSIEHHOM 3Ha4YeHUW 6 M 1 BHELLHEM yCTaHOBNEHHOM
3HayeHun 40 % Tekyllee yCTaHOBNEHHOE 3HaYeHne CoCTaBnseT:

chaKT = (HyCT - 14 Hyage.) X %BHeLU.yCT.SHaH +1/4 Hyac.,
=(6-12/4)x 40 % + 12/4
= 4,2 meTpa
Mpu perynupoBaHnmn ¢ NOCTOAAHHBLIM HANOPOM YCTaHOBIIEHHOE
3Ha4YeHne MOXeT 3aJaBaTbCA C MOMOLbIO BHELWWHEro curHana B
ananasoHe oT 12,5 % OT MaKc. Hanopa A0 YCTaHOBIEHHOTO
3HayYeHuns1, 3a4aHHOro C MOMOLLLIO KnaBuaTypbl Hacoca unu
nyneta R100, puc. 39.

®dakTuyeckoe ycTaHOBNeéHHOoe 3Ha4YeHue
[m] &

_______ MakcumanbHbIA Hanop Hacoca

YcTaHOBNEHHOE 3HaYeHune,
3afaHHOE C MOMOLLbIO NaHenwu
ynpasnexusi, R100 nnn

dakTuyeckoe | PC Tool E-products
yCTaHOBMNEHHOE

sHadenme 12,5 % oT MakcumanbHoro
3HavyeHusl Hanopa Hacoca

<

L o Brewnni 3

i —=— BHewWwHUn curHan o

0 10V YCTaHOBNEHHOro 3

©

0 20 mA 3Ha4veHus o

4 20 mA Z

Puc. 39 3aBucumocTtb Mexay akTU4eCKMM YCTaHOBIEHHbIM
3Ha4YeHNeM ¥ BHELUHUM CUrHaNoM yCTaHOBMEHHOrO
3HaYeHUs NpU perynMpoBaHnm C NOCTOSIHHBIM HaMopPoM

Mpumep: MNpy MakcumanbHOM 3Ha4YeHUU Hanopa 12 m,
YCTAHOBSIEHHOM 3HA4YeHUW 6 M 1 BHELLHEM YCTaHOBNEHHOM
3HauveHun 80 % Tekylliee yCTaHOBNEHHOE 3HAYEHUe COCTaBMsIET:

chaKT = (HyCT -1/8 HmaKc.) X O/OBHeLLI.yCT.SHaH+ 1/8 HmaKc.
=(6-12/8) x 80 % + 12/8

= 5,1 meTpa
Heperynupyemsbliit pexxvum ynpaBneHus

B HeperynupyeMom pexume ynpasneHusl yCTaHOBMNEHHOe,
BblIOpaHHOM ¢ nomolupsto nynsta R100 (cm. nepapxuto ynpaeneHus
B pasfene 7.7), Hacoc perynupyeTcs niodbiM (BHELLHUM)
KOHTPOIEPOM B COOTBETCTBMU C NOCTOSIHHON XapaKTEPUCTUKOW.

Mpun pexume ynpasneHs ¢ NOCTOAHHOW XapaKTepuCTUKON
YCTaHOBIEHHOE 3Ha4YeHne MOXET ObITb 3ajaHO U3BHE B AnanasoHe
MEXAY MVH. XapaKTePUCTUKOW N 3HAaYEHUEM, YCTAHOBIIEHHbIM C
NOMOLLbIO KraBuatypbl Hacoca unu nynsta R100, puc. 40.

dakTuyeckoe ycTaHOBN1eHHOe 3Ha4YeHue
[%] 4

_______ Makc. xapaktepuctuka

YcTaHoBneHHoe 3HayeHue,
3afaHHOe C MOMOLLbIO NaHenu
ynpasnexusi, R100 unun

dakTnyeckoe PC Tool E-products

YCTaHOBIEHHOE |
3Ha4vyeHue

MuH. XapakTepuctuka

<

o

! }—==— BHewHu# curHan g

0 10V YCTaHOBMEHHOro 8
0 20 mA 3HaueHus N
4 20 mA 2

Puc. 40 3aBucumocTb Mexay PakTM4eCkum yCTaHOBMEHHbIM
3Ha4yeHVeM 1 BHELLHUM CUrHanom yCTaHOBMNEHHOro
3HaYeHWs B peXVMe perynmpoBaHnsi C MOCTOSHHON
XapakTepuUCTUKON

15. CurHan WuHbI CBA3M

Hacoc obopynoBaH nocrnegoBatenbHbIM UHTepdeincom RS-485,
NO3BOSSAOLLMM C MOMOLLIbIO NPOTOKOMNa nepefayn AaHHbix Grundfos
wuHbl 1 GENIbus ycTaHaBnuBaTh peXuMbl CBSI3V 1 MOAKIOYATLCS K
cucTeMe gucneTyepusaummn NHKeHepHOro obopyaoBaHus 3gaHui
WY K OPYron BHELLHEN cucTeme ynpasneHust.

C nomoLLbo curHana LWyHbl CBSI3N MOXHO OCYLLECTBUTL
AVCTaHUMOHHOE PErynnpoBaHne Takux 3KCrnyaTauMoHHbIX
napameTpoB HAcoCa, kKak yCTaHOBIEHHOE 3HAYeHWe, peXXxum paboTbl
1 T.n. OQHOBPEMEHHO Yepe3 LUMHY CBA3M OT Hacoca MOXeT
nepefaBaTbCcs UHGPOPMaLMsi O COCTOSHUN BaXKHENLLNX NapameTpoB,
Hanpumep, 4eNCTBUTENBHOE 3HAa4YeHWE perynmpyemMbix napameTpos,
noTpebnsiemasi MOLLHOCTb, CUrHamnbl HEUCMPABHOCTM U T.M.
JanbHenwyo nHPOopMaLn MOXHO NONYyYNTb, HEMOCPELCTBEHHO
cBsizaBWKUCh ¢ KomnaHuen Grundfos.

I7pu ucrnoJsib3oeaHuu cuz2Hasla WuUHbl cesa3u

KoJsiu4ecmeo Hacmpoek, docmym-lblx 4yepes

nynbm R100 ymeHbwaemcs.
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16. pyrve ctaHgapThbl WNHbI CBA3U
Grundfos npegnaraeT pasnuyHble peLleHns WNHbI CBA3N C
opraHusaumein KOMMyHUKauum no ApyruMm ctaHgapram.

OanbHenwyo nHHopMaLmnio MOXHO NONYYNTb, HEMOCPEACTBEHHO
cBsi3aBWNCh ¢ komnaHuen Grundfos.

17. CBeTOBbLI€ MHOUKaTOPbI U peyie CUCTeMbl
CUrHanusauyumm

CBeToBast uHAMKaLUms (3eneHoro 1 KpacHoro LBeta) Ha naHenu
ynpaeneHns Hacoca 1 BHYTPU KIEMMHOM KOPOGKM MoKa3biBaeT
TEKYLLMI 3KCNIyaTauMoHHbIN pexmm Hacoca. CmoTpuTe puc. 41 n 42.

3eneHbin
KpacHblii

3eneHbin  KpacHblii

TMOO 7600 0304

Puc. 41 CgeToBble MHOMKATOPbI HA Hacocax ¢ oAHOMAa3HbIMY ANEKTpoABUraTENSAMN

3eneHbin

MAX
1007 m———

|

KpacHbiin

iy

®
O

m¥n 1001

IN

q

@ EXT

3eneHsbin @ KpacHblii
B

&

TMO3 0126 4004

Puc. 42 CaeToBble MHAMKATOPBI HA Hacocax ¢ TPéxdasHbIMU
anekTpoasuraTensmm

Kpome Toro, Hacoc nmeert Bbixog Anst 6ecnoTeHunanbHoro
curHana Yyepes BCTPOEHHOe pere.

BbixoaHble 3Ha4YeHWs pene curHanusauum NpuBOAATCA B pasgerne
10.3.3 CueHanbHoe pere.
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TMO2 9036 4404

3eneHblit

KpacHsbii

TMO3 9063 3307



®YHKUMM OBYX CBETOBbIX MHAMKATOPOB U perne curHanuaauuv npusedeHsl B Tabnuue:

CBeTOBbIE WHOUKATOPbI

Pene curHanusauum BKo4vaeTcs npu:

HeucnpaBHoCcTb/
Heucnpas- Pa6ounn ABapus
p pus, Pa6ouwii Hacoc  Omucauue
HOCTb pexum MpepynpexaeHue FoToBHOCTB
. o . pexum paboTtaert
(kpacHbIN) (3enéHbin) n 3aMeHUTb
cMasKy
He roput He roput | ’/r ’/r ’/r MuTaHne oTKIMYEHO.
C NONC C NONC C NONC C NONC
. ] ] ] ]
oput
He roput p Hacoc pabotaet
NMOCTOSIHHO
C NONC C NONC C NONC C NONC
] M
He roput Mwuraet | | h | Hacoc HacTpoeH Ha ocTaHoB.
C NONC C NONC C NONC C NONC
Hacoc oTkntoyeH us-3a HeucnpasHocmu/
Aeapuu vnu paboTtaeTt ¢ nHgmkauuen
FobuT lpedynpexdeHue nnu 3ameHUMb CMa3sKy.
P He roput Hacoc oTknoYeH 1 NbiTaeTcs BHOBb
MOCTORAHHO 3anycTuTbcs (CHOBA BKIIOYUTbL HACOC MOXHO
C NONC C NONC C NONC C NONC y
6ynet nytem cbpoca curHana
HeucnpasHocmu).
Hacoc paboTaeT, npu aToM ocTaércst unu
6bina uHgukauunsa HeucrnpasHocmu/Aeapuu,
Npu KOTOPON HACOC MOXET NPOAoKaTh
paboTy, unu Hacoc paboTaeT ¢ MHAUKaumen
lpedynpexdeHue/3ameHums cmMa3sky.
Ecnu npuymHa HeucnpaBHOCTU COCTOMUT B
TOM, 4TO "CurHan gatyvka BHe guanasoHa”,
Hacoc npogormxaeT pabotaTb npu
MaKCMMarnbHON (Makc.) xapakTepucTuke.
MHauKaumsa HemcnpaBHOCTY UCYE3HEeT
oput loput A H P
TONbKO MOCcre TOoro, Kak BenunynHa curHana
NMOCTOSIHHO ~ MOCTOSIHHO 6
¢ NONGC ¢ NONC ¢ NONGC ¢ NoNc CHoBa Gydet B npen?nax [onycTMMOro
OuanasoHa 3Ha4yeHui curHana.
Ecnun npuunHa HencnpaBHOCTY COCTOUT B TOM,
yTo "CurHan ycTaHOBMEHHOrO 3Ha4YeHNs BHE
OmnanasoHa", To Hacoc npogorkaet pabortartb
C MUHUMAInbHON (MWH.) XapakTepuUCTUKON.
MHavkaumsi HemcnpaBHOCTU UCYE3HET TOMNBbKO
nocre Toro, Kak BeMMYMHa CurHarna cHoea
OyneT B npeaenax AonycTUMOro Avana3oHa
3HaYeHuit curHana.
loput Muraer Hacoc HacTpoeH Ha OCTaHOB, HO OH Obin
NMOCTOSIHHO | BbIKMOYEH U3-3a HeucrnipasHocmu.
C NONC C NONC C NONC C NONC

C6poc nHaMKaumum HeMcnpaBHOCTHU

Cbpoc curHana HeMcnpaBHOCTY BbIMOMHAETCS CReayoLwmnm

obpasom:

* KpaTkoBpeMeHHbIM HaxxaTuem pacrnofioXXeHHON Ha Hacoce
KHOMKN ® nnu @. 3TO HUKaK He BNUSET Ha HaCTPOMKM
Hacoca.

OTa onepauusi HEBbLINOMNHMMA, ECNU KNaBuaTypa
3abnoknpoBaHa;

*  C noMoLblo OTKIHOYEHUS HAMNpPsXKeHUsI NTUTaHWUsI Hacoca Tak,
yTOObI NOracna Bcs CBETOBAsi CUrHanM3aumus Ha nynete ¢
KnaBuaTypowu;

« [epekniovyeHnem BHelwHero Bxoga BKJ1/BbIKII;

« C nomouwpto nynsta R100, cmoTpuTe pasgen

10.1.3 CueHanusauyus HeucrnpasHocmedu.
Korga R100 B3avmMopencTByeT C HACOCOM, KpacHbI CBETOBOM
WHAUKATOP YacTo MUraeT.
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18. ConpoTtuBneHne n3onauum

0o 7,5 kBTt

N3mepeHue conpomueneHus usonssyuu o6Momok
anekmpodsu2ameJisi Unu ycmaHo8KuU ¢ Hacocamu

muna "E" Henb3s1 npoeodumb C MOMOWbIO
8bICOK080JIbIMHO20 060pydosaHusi, makK Kak npu
3MOM MOXHO 8bI8eCMU U3 CMPOS 3JIEKMPOHHOE
obopydoeaHue.

11-22 kBT

U3mepeHue conpomuesieHuUst u3onasiyuu o6Momok
anekmpodeuaamerisi uslu ycmaHo8KU ¢ Hacocamu
muna "E" Henb3s1 npoeodumb C MOMOWbIO
8bICOK080JILIMHO20 060pydoeaHusi, MaK KaK npu
3MOM MOXHO 8blgecmu U3 CMpPosi 3/IeKMPOHHOEe
obopydoeaHue.
MoxHo no omdenbHocmu omcoeduHUMb
npoeoda aniekmpodsuzamerisi U Npoeepumb
conpomuesieHue U3onsiyuu o6Momok.

19. PaGoTta B aBapMiNHOM pexunme
(Tonbko 11-22 kBT)

lpedynpexdeHue
IMeped npoeedeHuem n06bIX pabom e KneMMHOU
KOopobke Hacoca He06x0OUMO Kak MUHUMYM 3a
nssmb MuHym 8o amo20 OMK/Yumb
HanpspKeHue numaHus.
O6pamume 8eHUMaHuUe, YMO cu2HasibHoe peJe
Moxxem 6bImb NMOOKJIIOYEHO K 8 HEWHEMY
UCMOYHUKY numaHusi, Komopbili ocmaémcs
nodcoeduHEHHbIM NPU OMKJIIOYEeHUU om
numarowel cemu.
Ecnu Hacoc ocTaHOBIEH U He 3anycKkaeTcsi Nocre BbINONHEeHNs!
CTaHAapTHbIX Npoueayp No yCTPaHEHUIO HeMcnpaBHOCTEN,
npuynHa MoxeT BblTb B HeucnpaBHoM npeobpasoBaTtene
4YacToThbl. B 3TOM criyyae MOXHO yCTaHOBUTb aBapUMHBIA PEXUM
aKcnnyaTaumm Hacoca.
Ho npexpae 4yem nepenty B aBapuinHbIA peXUM, peKkoOMeHAyeTcs
npoBepuTh:
* B HOpMe N NuUTaHue oT CceTn
* cpabaTbiBaloT N ynpasnsooLwmne curHansl
(curHanbl BKITOYEHUSA/BBIKITIOYEHUS)
* cOpolueHbl Nn BCe aBapuiiHble cuUrHarbi
* a TaKkkKe U3MepUTb 3NEKTPUYECKOE CONMPOTUBIIEHNE HA
obmoTkax aBuratensi (OTCoOeaAnHUTL NpoBoAa ABuratens ot
KNEMMHOI KOpoOKM).
Ecnu Hacoc Tak 1 He BKITIOYWIICS, 3TO O3HAYaeT, YTO HeucnpaseH
npeobpasoBarenb YacToThl.
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YTo6bl yCTAaHOBUTb aBapUNHbIA PEXMM 3KCnnyaTaunm Hacoca,
BbINOMHUTE criedyioLlee:
1. OTcoeguHuTe Tpu Xunbl cunosoro kabens, L1, L2, L3,
OT KNeMMHOM KopobKu, HO OCTaBbTE MPOBOA(A) 3aLUTHOrO
3a3eMrieHus Ha npexHem MecTte Ha knemme(ax) PE.

Puc. 43 OTknioyeHne cunoBbix NPOBOAOB

2. OTcoeguHnTe cunosble Nposoda anekTpoasurarens, U/W1,
V/U1, W/V1, OT KNeMMHOI KOPObKN.

Puc. 44 OTknioyeHve NpOBOAOB NUTaHUA ABuUraTensi

3. lMopcoeanHuTe npoBofa, Kak nokasaHo Ha puc. 45.
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Puc. 45 lNepeknioyeHne Hacoca Tuna "E" 3 HopmanbHoro
pexvMa paboTbl B aBapUNHbIN

Mcnonb3yinTe BUHTBI KIEMM CUIOBOrO Kabens v ranku Knemm
kabensa gsuratens.

TMO3 8607 2007

TMO3 9120 3407

TMO4 0018 4807



TMO3 9121 3407

Puc. 46 [NogknioveHne NnpoBoJoB

4. B mecTax coenHEeHNs YCTaHOBUTE U30MNupytoLlee NokpbiTue
Ha npoBoda kabens gBuratenst u 3akpenuTe ¢ NOMOLLbHO
N30MALUNOHHON NEHTHI.

P i

)

Puc. 47 W3onsauusi npoBooB

TMO3 9122 3407

TMO3 9123 3407

Puc. 48 N3onupoBaHHble npoBoga

lpedynpexdeHue

Ans yacmomHoz2o npeob6pa3oeamerisi Heslb3sl
desnnamb nepemMmbiYKy, MOOKIHOYUE 8bI80ObI
cunosoz2o kabens k knemmam U, Vu W.

Moz2ym e03HUKHymb cumyauyuu, onacHble Ons
nepcoHasia, mak KaKk momeHyuas ebICOKO20
HanpsikeHUsi cemu NUMaHusi MoXxem
nepedambcsi Ha KOMIMOHEHMbI 6 KIIeMMHOU
KopoG6Ke, K KOMOPLIM MPUKacaromMcsi pykamu.

Bo epemsi nycka nocsie nepexstodeHust Ha

aeapuliHbil pexxum npoeepbme HanpaeseHue

epaujeHusl.

20. Yxoa v TexHU4Yeckoe obcnyxxuBaHme

20.1 OuncTka anekTpoaBuratens

Oxnaxpgatowme pebpa 1 nonactu BEHTUNSTOPA CUCTEMBI
BO3JYLUHOIO OXNaXAeHUsl 3MeKTpoABUraTensi u 3NEKPOHHOIO
o6opynoBaHMs JOMKHbI BCEr4a COAepXaTbCs B YNCTOTE.

20.2 3amMeHa cMa3KU NOALWMNHUKOB ABUratens

Hacocbl mowHocTb0 Ao 7,5 kBT

B aaHHbIX anekTpoasuratensdax NoAWnnHNKU 3aKpbITOro Tuna
cMa3sblBaloTCsa Ha 3aBofe-narotosutene. Cmaska Takmx
noALLNNHNUKOB HE 3aMeHAEeTCA.

Hacocbl mowHocTbo 11-22 KBT

B faHHbIX anekTpoaBuratensix cmaska nogLWwmunHUKOB OTKPbITOrO
TUNa OOIMKHA 3aMEHSATbCSI peryrnsipHo.

MoawunnHMKM gaHHOro TMna 3anpaBnsAlTCs CMa3Kon npu
JocTaBke nepef ycTaHOBKOW. BcTpoeHHast hyHKLUS KOHTpOnst
NOALUUMNHMKOB OAéT npegynpexaatrowmi curian Ha nynste R100,
Korga Heo6xoaMMO 3aMeHUTb CMa3sKy B MOALLMIHMKAX
anekTpogBuraTens.

lNeped 3ameHol cMa3ku Heo6xo0dumMo
eblieepHymb pe3bboenie Npobku e OHuuwe
¢naHuya anekmpodeuz2amersi U 8 KpblwkKe
nodwunHukoeoz2o y3na. Tem cambim 6ydym
co30aHbl Heo6xodumMblie ycrioeusi 0711 moz2o,
4mo6bl MOXXHO 6b1710 y0anump U3 MOOWUMHUKO8

cmapyr cMasKy Usnu JIUWHIOK C8EXYH
KOHCUCMEHMHYI CMa3Ky.

O61beM KOHCUCTEHTHOW CMas3Ku

[mn]
Tunopasmep
aBurarens Co CTOPOHbI C NpoTMBONONOXHON
npuBoaa CTOPOHbI
(DE) (NDE)
MGE 160 13 13
MGE 180 15 15

[Mpu nepBoi 3ameHe cmasku B NpoLiecce aKcnnyarauum
HeobxoaMMo 3anpaBnsiTb YABOEHHbI 06 beM KOHCUCTEHTHOM
CMa3sku, NOCKOmNbKy cMa3oyHas Tpybka He 3anonHeHa
KOHCUCTEHTHOW CMas3KOoMW.

PekomeHayeTcst NpYMEHSATb KOHCUCTEHTHYO CMasky Ha base
nonunkapbamuaa.

20.3 3amMeHa NoALWMNNHUKOB 3fleKTpoaBUraTens

TpéxdasHble anekTpoaBuraTenm ocHalleHbl BCTPOEHHOMN
dyHKUMEN KOHTPONSA NOALIMMHMKOB, KOTOpas BbiBOoguT Ha R100
npegynpexapawLwuii curHan, korga HeobxoanMo 3amMeHUTb
NOALUMMNHWKN ABUraTens.

20.4 3ameHa Bapuctopa (Tonbko 11-22 kBT)

BapucTop 3alumiiaeT Hacoc OT NepexoAHbIX HaMpsXXeHU ceTu.
[MocTeneHHo noa AencTBMEM NMePeXoaHbIX Hanps>KeHUIN BAapuCTop
M3HalMBaEeTCA U ero HeobxoanMo 3ameHATb. Yem Gonblue
nepexofHbIX Hanps>KeHuin, TeM bbicTpee n3HalumBaeTcs
BapucTtop. Korga npuxoant Bpems ero meHsatb, R100 n PC Tool
E-products gatoT curHan B coopme npeaynpexaeHus.

BapucTtop gomkeH 3amMeHATb TONbKO cneumanuct KoMmnaHum

Grundfos. Obpalyaiitecb B MECTHOE NPEACTABUTENBCTBO KOMMaHWUW.

20.5 3anacHble YacTU U KOMNJIEKTbI 3an4yacTen

MoapoGHy MHpopMaLIMIO MO 3anacHbIM YacTAM U KOMMNeKTam
3anyacten MOXHO HaWTu Ha carte www.Grundfos.com
(BblbepuTe cTpaHy u WebCAPS).
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21. TexHn4Yeckue gaHHbIe - HacocChbl C
OAHO(*)a?.HbIMVI aneKTpoaABuraTtenamum

21.1 HanpsixkeHue nuTaHusa

1 x 200-240 B - 10 %/+ 10 %, 50/60 'y, - 2 %/+ 2 %, PE
(c 3alWNTHBIM 3a3eMMeHnem).

Kabenb: Makc. 1,5 Mm? / 12 AWG.

Mcnonb3yinTe ToNbko MegHble npoBoga MuH. Ha 70 °C.

PekoMeHOOBaHHbIN pa3mMep NiaBKOro npegoxpaHuTens
Onektpoasuratenu o 1,1 kBT: makc. 10 A.

Mcnonbk3yloTcs cTaHAapTHbIE NaBKMe NpeaoXpaHuTenu, a Takke
GbICTPO cropatoLme NpefoXpaHUTeNy Unu NpegoxpaHuTenu c
3a7ep>xkoin cpabaTbiBaHus.

21.2 3awuTa oT neperpysku

3alyuTa oT neperpyskm YacToTHO-pPEryrnMpyemblx HAaCOCOB UMEET Te
Ke XapaKTepuUCTMKK1, Y4TO 1 0OblYHas 3almTa aneKkTpoaBuraTens.

K npumepy, anektpoasuratens Tuna "E" BbiaepXxuBaeT neperpysky,
paBHyto 110 % oT l,q,, B TEHeHMe 1 MUHYTHI.

21.3 Tok yTeuku

Tok yTeuku Ha 3emnio < 3,5 MA.
Tok yTeukun namepsietcsa B coorsetctamm ¢ EN 61800-5-1.

21.4 Bxoabl/Bbixoabl

BKN/BbIKN

BHewHuIn 6ecnoTeHunanbHbIfn KOHTaKT.

HanpsixeHwne: 5 B DC.

Tok: <5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.

LUundpoBon Bxoa

BHewHuin 6ecnoTeHunanbHbIf KOHTaKT.

Hanpsixenne: 5 B DC.

Tok: < 5 MA.

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

CurHanbl yCTaHOBNIEHHOro 3Ha4YeHus

¢ TloTeHunomeTp
0-10 B DC, 10 kOm
(4epes3 BHYTPEHHUN UCTOYHUK HAMpPsHXKEHUs).
OKkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 100 m.

* CurHan HanpshkeHus
0-10 B DC, R; > 50 kOm.
Oonyck: + 0 %/- 3 % npu MmakcumanbHOM curHane
HanpspKeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

e CurHan Toka
DC 0-20 mA/4-20 MA, Rj = 175 Owm.
Honyck: + 0 %/- 3 % npu curHane MakcumarnbHOro Toka.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

Bbixoa pene curHanusauum

Mepekntovatowun GecnoTeHUManbHbIA KOHTaKT.

MakcumanbHas Harpyska koHTakTa: 250 B AC, 2 A, cos ¢ 0,3 - 1.
MwuHumanbHasa Harpyska koHTakTa: 5 B DC, 10 MA.
OKpaHMpoBaHHbIN kabenb: 0,5 - 2,5 mm2 / 28-12 AWG.
MakcumanbHas anuHa kabens: 500 m.

Bxopa WuHBI cBA3N

MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHnpoBaHHbIV 3-XnnbHbI kabenb: 0,2 - 1,5 mm?2 / 28-16 AWG.
MakcumanbHasa gnvHa kabensa: 500 m.
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22. TexHMYecKne faHHble - HacoChbl € TPéxdasHbIMU
anekTpoasurarensamu ao 7,5 kBt

22.1 HanpsxxeHue nuTaHms

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y - 2 %/+ 2 %,
PE (c 3aWwiMTHbIM 3a3emneHvem).

Kabenb: Makc. 10 Mm? / 8 AWG.

VMcnonb3yiTe ToNbko MegHble npoBoga MuH. Ha 70 °C.

PekoMeHOOBaHHbIe TUNOpPa3Mepbl NpegoxpaHuTenen
Osuratenu Tunopasmepa ot 0,55 go 5,5 kBt: Makc. 16 A.
Tunopa3swmep gsuratens 7,5 kBt: Makc. 32 A.

Mcnonb3ytoTcs cTaHAapTHbIE NNaBkue NpefoXpaHuTenu, a Takke
ObICTPO cropatoLme NpeaoxpaHUTenu Unu NpeaoxpaHuTenu ¢
3aepxKow cpabaTtbiBaHus.

22.2 3awuTa OT neperpys3ku

3alymTa oT neperpyskm YacTOTHO-perynMpyemMblX HaCOCOB UMEET Te
e XapaKTepuCTMKK, YTO 1 OOblYHAas 3alymTa aneKkTpoaBuraTens.

K npumepy, anektpoasuratens Tuna "E" BbiaepxusaeT neperpysky,
paBHyto 110 % OT oy, B TEHEHME 1 MUHYTHI.

22.3 Tok yTeuku

Tunopasmep aBuraTtens Tok yTeuku
[kBT] [mA]
ot 0,55 go 3,0 (HanpshkeHne nuTaHus < 460 B) <35
ot 0,55 go 3,0 (HanpsixeHue nuTaHus > 460 B) <5
ot 4,0005,5 <5
7,5 <10

Tok yTeukn nsmepsertcs B coorsetctsun ¢ EN 61800-5-1.

22.4 Bxoabl/Bbixog,

BKIN/BbIKn

BHelwHuit 6ecnoTeHunanbHbIil KOHTaKT.

HanpsikeHne: 5 B DC.

Tok: < 5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.

LUundposon Bxop

BHelwHuI 6ecnoTeHunanbHbI KOHTaKT.

HanpsixeHwne: 5 B DC.

Tok: < 5 MA.

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

CurHanbl yCTaHOBJIEHHOIO 3Ha4YeHus

* T[loTeHunomeTp
0-10 B DC, 10 kOm
(4epes BHYTPEHHUN UCTOYHUK HAMNpPsHXKEHNS).
OkpaHnpoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 100 m.

+ CurHan HanpspkeHus
0-10 B DC, R; > 50 kOm.
Honyck: + 0 %/- 3 % npu MmakcumanbHOM curHane
HanpsHKeHus.
OkpaHuMpoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

+ CurHan Toka
DC 0-20 mA/4-20 MA, R; = 175 Om.
Oonyck: + 0 %/- 3 % npwv curHane makcumarnbHOro Toka.
OkpaHnpoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

Bbixoa pene curHanusauuu

Mepekntoyarowun 6ecnoTeHymanbHbIN KOHTaKT.

MakcumanbHas Harpy3ka koHTakTa: 250 B AC, 2 A, cos ¢ 0,3 - 1.
MuvHumanbHas Harpyska koHTakTa: 5 B DC, 10 MA.
OkpaHupoBaHHbIN kabenb: 0,5 - 2,5 MmZ / 28-12 AWG.
MakcumanbHasa anuHa kabens: 500 m.

Bxop WWHbI CBA3MU

MpoTtokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHUpoBaHHbIN 3-XUibHbI kabenb: 0,2 - 1,5 MmZ / 28-16 AWG.
MakcvmanbHasa gnuHa kabens: 500 m.



23. TexHn4Yeckue gaHHbIe - HacocChbl C
TpéxdasHbIMM INEeKTpoABUraTenamm,
11-22 kBT

23.1 HanpsxxeHue nuTaHusa

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y - 3 %/+ 3 %, PE
(c 3alWMTHBIM 3a3eMMeHnem).

KaGenb: Makc. 10 Mm%/ 8 AWG

Mcnonb3yinTe ToNbko MegHble npoeoga MuH. Ha 70 °C.

PekxoMeHAOBaHHbIE TH nopasmMepbl npe,qoxpaHMTenel?l

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

Mcnonb3yloTcst cTaHAapTHble NNaBkMe NpefoxXpaHuTenu, a Takke
6bICTPO cropatoLyme npegoxpaHnuTeny unv NpeaoxpaHnTenm ¢
3aepxKov cpabaTtbiBaHus.

23.2 3awuTa oT neperpysku

3alyuta oT neperpysku YacTOTHO-pPerynMpyemblx HaCOCOB UMEET Te
Ke XapaKTepUCTMKM, YTO 1 OBblYHas 3aluTa aneKkTpoaBUraTens.

K npumepy, anektpoasuratens Tuna "E" BbiaepxunsaeT neperpysky,
paBHyto 110 % OT oy B TEHEHNE 1 MUHYTHI.

23.3 Tok yTeuku
Tok yTeukun Ha 3emnio > 10 MA.
Tok yTeukun namepsietcsa B cootsetctamm ¢ EN 61800-5-1.

23.4 Bxoabl/Bbixopg,

BKIN/BbIKI

BHelwHuit 6ecnoTeHunanbHbI KOHTaKT.

Hanpsixenue: 5 B DC.

Tok: < 5 MA.

OKpaHMpoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.

LUundposon Bxop

BHewHuin 6ecnoTeHunanbHbIn KOHTaKT.

HanpsikeHne: 5 B DC.

Tok: <5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.

CurHanbl yCTaHOBJIEHHOrO 3Ha4YeHus

* [MoTeHunomeTp
0-10 B DC, 10 kOMm (4epe3 BHYTPEHHUIA NCTOYHMK
HanpspKeHus).
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 100 m.

» CwurHan HanpspkeHus
0-10 B DC, R; > 50 kOm.
Honyck: + 0 %/- 3 % npu makcumanbHOM curHane
HanpsKeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

» CwrHan Toka
DC 0-20 mA/4-20 MA, R; = 250 Owm.
Oonyck: + 0 %/- 3 % npwv curHane MakcumarnbHOro Toka.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

Bbixoa pene curHanusauum
Mepekntovaowun 6ecnoTeHymanbHbIn KOHTaKT.

MakcumanbHas Harpy3ka koHTakTa: 250 B AC, 2 A, cos ¢ 0,3 - 1.

MuvHumanbHas Harpyska koHTakTa: 5 B DC, 10 MA.
OKpaHupoBaHHbIN kabenb: 0,5 - 2,5 mMm2 / 28-12 AWG.
MakcumanbHasa anuHa kabens: 500 m.

BxoA WKWHBLI CBA3N

MpoTokon wwuHbl Grundfos, npotokon GENIbus, RS-485.

OKpaHUpoBaHHbIN 3-XUibHbIN kabenb: 0,2 - 1,2 mm?Z / 28-16 AWG.

MakcmmanbHasa gnuHa kabens: 500 M.

24. MNpoyune TexHU4YeckKkne AaHHbIe

3MC (anekTpomarHuTHasi coBMectumocTb no EN 61800-3)

AnekTpoasuraTtenb
[kBT] HaBepeHHble 1 usnyvyaemblie

nomexun/nomMexoycTonymBocTb

2-NONIOCHbIA 4-NONOCHBbIN

- 0,12
0,18 0,18 HaBepeHHble U uanyvyaemble
0’25 0’25 nomMexu:
OnekTpoasuraTenu mMoryT 6bITb
0.37 0.37 yCTaHOBIEHbI B XUNbIX panoHax
0,55 0,55 (nepBbIV ypoBEHD),
0,75 0,75 HeorpaHW4YeHHOro pacrnpocTpaHeHus,
410 cooTBeTcTByeT CISPR11,
1,1 1,1
rpynne 1, knaccy B.
1,5 1,5
2,2 2,2 MomMexoycToM4UBOCTb:
3.0 3.0 OnekTpoaBuraTenu oTeevatot
TpeboBaHUSIM OTHOCMTENBHO YCMOBUIA
4.0 4.0 3KcnayaTauum NepBoro 1 BTOporo
5,5 - YPOBHSI.
7,5 -
- 55 HaBepeHHble U usnyvyaemble
_ 7,5 nomexu:
3Tu gBurateny oTHOCHATCSH K
" " kateropun C3, 4To cooTBETCTBYET
15 15 CISPR11, rpynne 2, knaccy A,
18,5 18,5 1 ycTaHaBnuBaloTCs B
22 ) NPOMBbILINEHHbIX paioHax

(BTOpPOW YpOBEHD).
Mpw ocHaleHn BHeLWHero unsTpa
OMC aTn gBuratenm oTHOCATCSA K
kateropun C2, 4To cooTBETCTBYET
CISPR11, rpynne 1, knaccy A,
N MOryT GblTb YCTAHOBMEHbI B XUAbIX
panoHax (nepBbli ypOBEHb).
MpedynpexdeHue
Koz0a amu deuezamenu
ycmaHoeseHbl 8
JKUJIbIX palioHax,
mMoa2ym nompeboeambcs
dornosiHumersbHble Mepbl,
rnockosibKy dguaamesu
Mo2ym 8bi3bleamb
paduonomexu.

OnekTpogsuraTenu ¢ MowHocTbto 11, 18,5 1

22 kBT cootBeTtcTBYtOT cTaHaapTy EN 61000-3-12,
B KOTOPOM 3Ha4eHune MOLLHOCTU MPU KOPOTKOM
3aMblKaHWW B TOYKE COeAVHEHUSI MEXAY
anekTpoobopyaoBaHWeM U CUCTEMOW
3MneKTpoCcHabXeHns NpeBbIWaeT yKaszaHHble HuXe
3Ha4yeHns. MOHTaXHWUK 1in nonb3oBaTenb AOKHbI
YAOCTOBEPUTLCH, NPOKOHCYNETVPOBABLUKCH,

ecnv HeobxoAnMOo, C IKChyaTupyloLLen
opraHu3auuen anekTpoceTH, YTo ABurartenb
NOAKMIOYEH K CETU MUTaHNA C MOLLHOCTbIO
KOPOTKOrO 3aMblKaHWUsi HE MeHee:

ABBI"F‘;:*;?;:BT] MowmocTs K3 (KBA)
1 1500
15 -
18,5 2700
22 3000

3nekmpodeuzamenu c

MowHocmbio 15 kBm He
coomeemcmeyom cmaHlapmy
EN 61000-3-12.
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(NY) umxoaky

YpoBeHb 3BYKOBOro AaBrieHUA
AnekTpoaBuraTenb

[kBT] HaBepeHHble u nsnyyaemsie Hacocbl ¢ ogHoasHbIMY anekTpoaBUraTenamMu:
nomexn/nomMexoycTom4nBoCcTb <70 oB(A).

2-NONIOCHbIA 4-NOMNOCHbIN

Hacocbl ¢ TpexdasHbIiMu anekTpoaBUraTensamMmu:
3a cyer YCTaHOBKU COOTBETCTBYIOLLEro duneTpa

nogasneHna rapMoHUK Mexay asurartenem u YacToTa BpalleHus
3

anekTponuTaHnem KOSdezVILWIeHT rapMOHWK ToKa Snektpo- yKasaHHasi B (hMPMEHHON YpoBeHb
CHU3NTCA ANA ABuratenen mowHoctbio 11-22 kBT. Tabnuuke 3BYKOBOIoO

B pesynbtaTte anekTpoaBuraTeny ¢ MOLWHOCTbIO Asuraresib [min-"] [aBneHus
15 kBT 6yayT cooteeTcTBOBaTH EN 61000-3-12. [xBT] [aB(A)]
MomexoycToNYNBOCTD: 2-NONCHbIA  4-NONIOCHLIN
o oo ——on 038 woots0
BTOPOrO ypOBHg. ! P ’ 1700-1800 52
[na nonyyeHuns AononHUTENbHOW UHGOPMaLUK CBSKUTECH C 1400-1500 47
komnaHueit Grundfos. 0,75 1700-1800 52
Knacc 3awuThbl 2800-3000 60
» Hacocbl ¢ ogHOa3HbIMY 3nekTpoaBUraTensmMu: 3400-3600 65

IP55 (cornacHo IEC 34-5). 1400-1500 49
* Hacocebl ¢ TpexdasHbiMu anekTpogsuratenamu, 0,55-7,5 kBT: 1700-1800 53

IP55 (cornacHo IEC 34-5). 1,1 2800-3000 50
* Hacocebl ¢ TpexdasHbiMn anekTpogsuratenamu, 11-22 kBT:

IP55 (Cornar():Hoq:EC sas) 3400-3600 65
Knacc HarpeBocTOMKOCTM U30onALMU 1400-1500 53
F (cornacHo IEC 85). 1,5 1700-1800 57
TemnepaTypa okpyxatoLiein cpeabl 2800-3000 65
B npouecce akcnnyatauum 3400-3600 70
« MuH. -10 °C 1400-1500 50
* Makc. +40 °C 6e3 orpaHn4yeHus xapakTepucTuK. 2,2 1700-1800 52
Mpu XpaHeHWUN 1 TPACNOPTUPOBKE 2800-3000 65
* 0o1-30 °C go +60 °C (mo 7,5 kBT) 3400-3600 70
* 0o7-25°C go +70 °C (11-22 kBrT). 1400-1500 55
OTHOCUTeNnbHasA BNaXHOCTb Bo3ayxa 3,0 1700-1800 60
Makc. 95 %. 2800-3000 65

3400-3600 70
1400-1500 58
4,0 1700-1800 63
2800-3000 70
3400-3600 75
1400-1500 57
1700-1800 59
>3 2800-3000 75
3400-3600 80
1400-1500 59
1700-1800 61

7,5
2800-3000 67
3400-3600 72
1400-1500 63
11 1700-1800 64
2800-3000 64
3400-3600 68
1400-1500 65
15 1700-1800 66
2800-3000 65
3400-3600 68
1400-1500 69
1700-1800 72

18,5
2800-3000 69
3400-3600 70
1400-1500 -
22 1700-1800 -
2800-3000 67
3400-3600 70
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25. YTnnunsauusa orxonos

[laHHOe n3genue, a Takxe y3nbl U AeTany AOMKHbI

YTUNN3NMPOBaTLCSt B COOTBETCTBMU C TPEGOBAHUSIMU 3KONOTUN:

1. WcnonbayiiTe obLiecTBEHHbIE UMK YacTHble cnyx6bl cbopa
mycopa.

2. Ecnu Takve opraHusaumm unm upmMbl OTCYTCTBYIOT,
cBSXKMTECh C bnvxanwmm dunmanom unu CepBUCHbIM
ueHTpom Grundfos (He npumennmo gna Poccum).

26. NapaHTn nsrotoBuTens

Ha Bce ycTaHOBKM NpeanpusiTue-npon3soanTenb NpeaocTaBnser
rapaHTuto 24 mecsua co gHs npogaxu. Mpu npogaxe nagenus,
nokynarento BblgaeTcs [apaHTUiHbIN TaroH. YCrnoBuWs BbINOMHEHWS
rapaHTUiHbIX 06513aTenbCTB CM. B [apaHTUIMHOM TarnoHe.

YcnoBusi nogayv peknamauum

Peknamauwnn nogatotcsa B CepBucHbin LeHTp Grundfos (agpeca
yKasaHbl B rapaHTUINHOM TarnoHe), npu aToM Heobxoaumo
npenocTaBUTb NPaBUbHO 3anOfIHEHHbIV [apaHTUNHbBIA TanoH.

B03MOXHbI TEXHUYECKME U3MEHEHUS.
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Argentina
Bombas GRUNDFOS de Argentina S.A.

Ruta Panamericana, ramal Campana Cen-

tro Industrial Garin - Esq. Haendel y
Mozart

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

Phone: +54-3327 414 444

Telefax: +54-3327 45 3190

Australia

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

Regency Park

South Australia 5942

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

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.

GrundfosstralRe 2

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

Belgium

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

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

Belarus

Mpeactasutenscteo MPYHO®OC B
MuHcke

220125, MuHck

yn. WadapHsiHckas, 11, od. 56

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

E-mail: minsk@grundfos.com

Bosnia/Herzegovina
GRUNDFOS Sarajevo

Trg Heroja 16,

BiH-71000 Sarajevo

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

Brazil
BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,

630

CEP 09850 - 300

Sé&o Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel. +359 2 49 22 200

Fax. +359 2 49 22 201

email: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakuville, Ontario

L6H 6C9

Phone: +1-905 829 9533
Telefax: +1-905 829 9512

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
50/F Maxdo Center No. 8 XingYi Rd.
Honggiao development Zone

Shanghai 200336

PRC

Phone: +86 21 612 252 22

Telefax: +86 21 612 253 33

Croatia

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

HR-10010 Zagreb

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

Czech Republic
GRUNDFOS s.r.o.
Cajkovského 21

779 00 Olomouc

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

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

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

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Mestarintie 11

FIN-01730 Vantaa

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

France

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

57, rue de Malacombe

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

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:

e-mail: kundendienst@grundfos.de

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

Tel.: +49 6135 75-0
Telefax: +49 6135 1737
e-mail: hilge@hilge.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O. Box 71

GR-19002 Peania

Phone: +0030-210-66 83 400
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor

Siu Wai Industrial Centre

29-33 Wing Hong Street &

68 King Lam Street, Cheung Sha Wan
Kowloon

Phone: +852-27861706 / 27861741
Telefax: +852-27858664

Hungary

GRUNDFOS Hungaria Kft.
Park u. 8

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

India

GRUNDFOS Pumps India Private Limited

118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 096

Phone: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa

JI. Rawa Sumur Ill, Blok Il / CC-1
Kawasan Industri, Pulogadung
Jakarta 13930

Phone: +62-21-460 6909

Telefax: +62-21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Phone: +353-1-4089 800
Telefax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.I.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

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

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

Korea

GRUNDFOS Pumps Korea Ltd.

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

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs

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

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

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

Malaysia

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

Selangor

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

Mexico

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

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000

Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

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

New Zealand

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

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

Norway

GRUNDFOS Pumper A/S
Stremsveien 344
Postboks 235, Leirdal
N-1011 Oslo

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

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

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county llfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O lpyHadoc

Poccusi, 109544 Mocksa, yn. LWkonbHas
39

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

Serbia

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

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

Telefax: +381 11 26 48 340

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Phone: +65-6681 9688

Telefax: +65-6681 9689

Slovenia

GRUNDFOS d.o.o.

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

Telefax: +386 1 568 0619

E-mail: slovenia@grundfos.si

South Africa
GRUNDFOS (PTY) LTD

Corner Mountjoy and George Allen Roads

Wilbart Ext. 2

Bedfordview 2008

Phone: (+27) 11 579 4800
Fax: (+27) 11 455 6066
E-mail: Ismart@grundfos.com

Spain

Bombas GRUNDFOS Espafia S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8800

Telefax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagardsgatan 6)
431 24 MéIndal

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

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Féllanden/ZH
Tel.: +41-1-806 8111
Telefax: +41-1-806 8115

Taiwan

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

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

Thailand

GRUNDFOS (Thailand) Ltd.

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

Telefax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd. Sti.

Gebze Organize Sanayi Bolgesi
lhsan dede Caddesi,

2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli

Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine

TOB PYHA®OC YKPATHA
01010 Kwuis, Byn. Mockoscbka 86,
Ten.:(+38 044) 390 40 50

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

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

Jebel Ali Free Zone

Dubai

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

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

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

U.S.A.

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

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

Uzbekistan

Mpeacrasutenscteo MPYHOPOC B
TawkeHTe

700000 TawwkeHT yn.YcmaHa Hocupa 1-1
TYynuk 5

Tenedon: (3712) 55-68-15

dakc: (3712) 53-36-35

Revised 10.12.2012

KomnaHun Grundfos
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