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2.1

O6wwas nHpopmaums

O faHHOM UHCTPYKUMUK

ABTOpCKOE npaBso

I'IpaBo Ha BHeCeHue U3MeHeHun

TexHuKa 6e3onacHoCcTH

0O603Ha4eHMe UHCTPYK-
UMI No TeXxHukKe 6e3-
OnacHOCTHU

[aHHas MHCTPYKLMS SBNSIETCS COCTABHOM YacTbto ndenus. CobnoaeHve MHCTPYKLUNM SB-
nseTcs ycnoBMeMm npasuibHOTo obpatleHuns ¢ uspenmem.

» [epep BbiNONHeHWEM NtOObIX paboT BHUMATENbHO NPOUYMTATh MHCTPYKLMIO.
*  WHCTpykumsi gonyHa 6bITb Bcerga 4ocTyrnHa.

« CobntofaTh BCe YKa3aHWs, OTHOCALLMECS K U3[eNNI0.

» Cobntopatb 0603HaYeHUsI Ha U3genuu.

OpVIFVIHaJ'IbHaﬂ MHCTPYKLKMA NO 3KCMnJ1yaTaunm CoOCTaBJieHa Ha HEMELIKOM A3blKe. Bce
OCTalbHble S3bIKW HACTOSILLEN MHCTPYKUUU ABNAKOTCA Nepesonom OpVIFVIHaJ'IbHOVI
MHCTPYKLKXW NO 3KCnyaTaunun.

WILO SE © 2024

Mepemaya 1 pa3sMHOXKEHME ITOrO LOKYMEHTA, @ TAKXKE UCMOb30BaHWe M Nepenaya ero co-
pep>kaHus 6e3 0cob0oro Ha To paspelueHus 3anpeLleHsl. HapyLueHus 06g3ytoT K BO3MeLLe-
HUIO HaHeceHHoro yulep6a. Bce npaBa coxpaHeHsbl.

Wilo ocTaBnsieT 3a coboil NpaBo U3MEHSATb YKa3aHHble AaHHble 6e3 yBe[OMNEHNS U He He-
CeT OTBETCTBEHHOCTM 3a TEXHUYECKME HETOUHOCTM M/MN NPONyCcKM. Mcnonb3oBaHHble
13006paXKeHNS MOTYT OTNNYATLCA OT OPUTMHANA U CNY>KAT AN UNIOCTPALMUK N3envs B
Ka4yecTBe npMmepa.

B aTom rnaBe cogep>kaTcs OCHOBHbIE YKAa3aHMS KacaTeslbHO
OTAeNbHbIX Pa3 XXM3HEHHOro unkna nsgenus. Hecobniogexuve
3TUX YKa3aHuW BrieyeT 3a cobon cnegytoLime yrpossbi:

* Yrpo3a Nopa>keHust NIoaemn 3MeKTPUYeCKMM TOKOM, Yrpo3a Me-

XaHNYyecKoro 1 6akTepnosnorn4yeckoro BO34encTeuns, a Takxe
BO30EeMNCTBUA 3NEeKTPOMArHUTHbIX Nonewu;

* Yrpo3y 3arpsi3HeHUsi OKpY>KatoLLLen cpeabl Npu yTeykax onac-
HbIX MaTep1anos;

* MpUYMHEeHne maTepuanbHoro yuepba;
+ OTKas BaXKHbIX PYHKLNIA n3Oenus.

* HEBO3MOXXHOCTb BbINOMHEHMS NPeanMCaHHbIX OeNCTBUN Mo
06CNY>KMBAHNIO N PEMOHTY.

Mpu HecobnNtOOEHNN ITUX YKA3aHWUM KakMe-Mb0 NCKM Ha BO3Me-
weHwue yuiepba He NpUHUMAtOTCS.

Kpome Toro, cobniofiante yKasaHUsi U UHCTPYKLIUU NO TEXHUKE
6e3omacHOCTH, NpUBeeHHble B Nocnenylowmx rnasax!

B maHHOM MHCTPYKLUMM NO MOHTAXY M 3KCMAyaTaumm UCNonb3y-
FOTCA MHCTPYKLMM NO TexHUKe 6e30nacHOCTN ANs npegoTBpa-
weHuns ywepba, NpUYNHAEMOro UMyLLLECTBY U MOAAM. ITN
MHCTPYKLUWUK MO TeXHUKe 6€30MacHOCTM NpeacTaBneHbl pa3HbiMuy
cnocobamu.

* MHCTpyKumnmM no TexHnke 6e30MacHOCTN KacaTenbHO yLlep6ba

NOOAM HAYMHAKTCA C CUTHANbHOTO CJ10Bad, CONPOBOXKOAIOTCA
COOTBETCTBYHOLWWMUM CUMBOJIOM U NMPUBELEHDBI HA CEPOM CbOHe.

ONACHO

Bupo 1 UCTOYHUK onacHOCTU!

I'Ipoaneva OMacHOCTU N UHCTPYKLUUK NO ee NpefoTBpaLLeHNnto.
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* MIHCTpyKLMK No TexHMKe 6e30nacHOCTU KacaTenbHo yuwepba
MMYLLLECTBY HAYMHAOTCS C CUTHANbHOTO cfioBa 6e3 cMMBOa.

BHUMAHUE

Bua 1 NCTOUYHUK onacHoCcTU!

MposiBneHns unm nHhopmaums.

Mpepynpe>xpatowime CUMBObI

- OMACHO!
IrHopnpoBaHWe NpMBOOMUT K CMEPTU UM TSXKENbIM TPaBMaM.

« OCTOPOXXHO!
WrHopMpoBaHMe MOXKET NPUBECTM K (TsXKeNbiM) TpaBmam.

« BHUIMAHMUE!
MrHopnpoBaHMe MOXXeT NPUBECTU K MaTepuarnbHoMy yLiepby,
BO3MO>KHO NOJIHOE pa3pyLUeHMe.

* YBEOAOMIJIEHME!
[NonesHoe ykasaHue No MCNOJIb30BaHMIO U3OENNS.

CumBoOnbI
B OaHHOM MHCTPYKLUUM MCNOMb3YIOTCA YKAa3aHHble ganee CMMBO-
nbl.

OnacHoe 3NMeKTPUYECKOE Hanpsi>KeHne

O6wwmn NnpegynpeauTenbHbIA CUMBON

OcTopoxkHO! ONacHOCTb NONy4eHUs pe3aHblx paH!

I'Ipe,cl,ynpex(,u,eHme 0 ropAa4vmnMx NnOBEPXHOCTAX

Cpefncrea HOMBMAOYANbHOM 3aLWLMTbI: UCNOMb30BaTh
3aWmMTHYO 00yBb

Cpe,EI,CTBa MHJJ,MBM,D,yaﬂbHOVI 3dWNTbI: NCNOJIb30BATb
3dlWLNTHbIE NEPYATKHU

SEEBPBP

CpencTBa MHOMBUOYANbHOM 3aLMTbl: UCMONb30BATh

3dWNTHbIE OYKH

MonesHoe YKa3aHune

©

2.2 Ksanudgukaumsa nepco- O643aHHOCTM NepcoHana ykasaHbl ganee.

Hana * NMPONTU UHCTPYKTaXK Mo 4eNCTBYHOLLMM MECTHbIM NPaBuiam

npenyrnpexnoeHma HeCHaCTHbIX CJy4YaeB;

* MPOYeCTb Y YCBOUTb MHCTPYKLMIO MO MOHTAXYy M 3KCnyaTa-
Lmn.
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Pa6oTbi c anekTpoo6o-
pyAoBaHuem

TpaHcnopTupoBka

MepcoHan gomkeH MMeTb NPOoeCcCUOHanbHY NOATOTOBKY B

HU>KeyKa3aHHbIX 0bnacTsx.

« PaboTbl c anekTpoobopynoBaHnem: paboTbl € aneKTpoobopy-
L0BaHMEM [OJIKEH BbIMOJIHATb TONbKO 3MTEKTPUK.

« PaboTbl N0 MOHTaXy/OeMoHTaxy: CneunanmucT fOMXeH 6biTb
0by4yeH obpaLLeHnto ¢ HeobX0OMMbIMU MHCTPYMEHTaMU U Tpe-
OyHOLLUMMUCS KPENeXXHbIMWU MaTepuanamu.

+ JKCnnyaTauusi OSIKHA NPOM3BOANTLCSA NMMLAMK, NPOLIeaLWmn-
MK 06yyeHMe NPUHLMNY DYHKLMOHNPOBAHWUS BCEM YCTAHOBKMW.

« PaboTbl N0 06CNy>XMBaHWIO: CNELUANUCT OOJKeH ObITb 03Ha-
KOMMEH C NpaBuiamMmn obpaLLeHns ¢ NpUMeHseMbIMIN 3KCMya-
TAUMOHHBIMM MaTepUanamMmm n X yTMnn3aumm.

OnpepeneHue TepMUHA «3NEKTPUK»

JNeKTPMKOM SBNSETCSA MULO C COOTBETCTBYHOLLMM CreumanbHbIM

obpasoBaHMeEM, 3HaHMSMU M OMbITOM, KOTOPbIN MOXET pacno-

3HaTb U n36e>XkaTb ONACHOCTM NpK paboTe C INeKTPUYECTBOM.

Cdepbl OTBETCTBEHHOCTH, 06S93aHHOCTM U KOHTPOMb MepcoHana
LOJDKHbI 6bITb 06ecneyeHbl Nonb3oBaTenem. Ecnv nepcoHan He
obnapaet Heob6xoONUMbIMKU 3HaHMSAAMU, Heobxoonmo obecnevnTb
ero obyyeHune v MHCTpyKTax. Mpy1 HeobxoanMMOCTM NONb30Ba-
TeNb MOXKET MOPYYMTb 3TO U3rOTOBUTENIO U3OENUS.

* BbinonHeHwne paboT ¢ anekTpoobopynoBaHMeM cnenyeT nopy-
YaTb CNEeUMaNnCTy-3MeKTPUKY.

« Cobntogatb OencTBytoLWME B CTPaHe MCNOMb30BaHMS OUpPeK-
TWBbI, CTAaHOAPTbI M NPeanUCcaHns, a TakK>Ke MHCTPYKLUUK
MeCTHOro NpeanpuaTUs 3HeprocHab>xxeHns no nogcoeanHe-
HWIO K MECTHOWM 3N1EKTPOCETMU.

 MNepepn Havyanom NO6bIX paboOT OTKNKOUUTL U3OeNNe OT ek~
TPOCETM 1 3aLMUTUTbL OT NOBTOPHOIO BKITHOYEHUS.

* MepcoHan 0693aH NPONTU MHCTPYKTAXK MO BbIMOMHEHUIO 3MeK-
TPUYECKOr0 MNOOKIHOYEHUS, @ TaKXKe N0 BO3MOXKHOCTSIM OT-
KNHOYEeHUs n3genus.

* Heobxogumo cobniogatb TEXHUYECKME OaHHble, NpUBeOeHHble
B 3TOM MHCTPYKLMU MO MOHTAXY W 3KCNyaTaumm, a Tak>Ke Ha
brpMeHHoON Tabnunuke.

e 3a3eMnunUTb U3penue.

« Mpv nogcoeguHeHUN N3OeNns K ANeKTPMYeCcKUM pacnpene-
NUTenNbHbIM YCTPONCTBaM Heobxoaummo cobnogate npegnuca-
HWUS U3roTOBUTENS.

° HEI/ICI'IpaBHbIPI Kabenb ANMEKTPONMUTAHNA O0JIKEH ObITb HE-
MenneHHo 3aMeHeH KBaJ'IVIq)VILI,VIpOBaHHbIM ANTEKTPUKOM.

* Micnonb3oBaTb CpeacTBa 3aWMThI:
— 3alMTHbIE NepyYaTKKN, NpefoXpaHsatoLme oT NoOpe30s;
- 3aWMTHY0 06YyBb;

VIHCTPYKLMS MO MOHTaXy 1 3kcnnyaTtaumum » Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02



— 3dKPbITbl€ 3dLNTHbIE OYKMU;

~ 3aWUTHYIO KacKy (Npu NnprMeHeHUn nogbemMHOro o6opyno-
BaHMs).

MpVYMeHSTb TOSIbKO COOTBETCTBYHOLLME OENCTBYOLWMM Npea-
NMCaHUSAM M JONYLLEHHbIe K 3KCNyaTauMm CTPONOBOYHbIe
npucnocobnexHums.

BblbUpaTh CTPONOBOUHbIE MPUCNOCOBNEHNS C yHEeTOM KOH-
KPeTHbIX yCNoBui (MorogHble yCnoBums, TOUKa CTPOMOBKM, Ha-
rpyskauT. o.).

Bcerpa 3akpennsaTb CTPONOBOYHbIe Npucnocobnexus B npeny-
CMOTPEHHbIX A5 3TOr0 TOYKax CTPOMNoBKM (Hanpumep, nogb-
eMHble MPOYLLINHbI).

PacnonoxxuTtb nogbemMHoe 060pyfnoBaHme Tak, YTobbl BO Bpe-
MS NpUMeHeHUs 06ecneynTb ero yCToMYnNBOCTb.

Mpu NPUMEHEHNMN NOABEMHBIX YCTPOWCTB B Cly4ae Heobxoamn-
mMocTu (Hanpumep, NpW HegocTaTo4HOM 0630pe) creayeT npu-
BNeYb BTOPOro YenoBeka, KoTopbii 6yaeT KOOpAMHUPOBaTh
npouecc.

Jltogsam 3anpeLuaeTcs HaxoaMTbCs NoL NOABELLEHHbIMU Tpy3a-
Mu. He nepemelaTb rpy3bl Hag pabounmm nnowlagkamu, Ha
KOTOPbIX HaxoOaTcs noau.

Bo BpeMsi TPaHCNOPTUPOBKM U Nepen MOHTaX>XOM 06paTUTb

BHMMaHUE Ha criegyioLlee.

2.5 Pa6otbl no MOHTa)Ky/.qe- .
MOHTaXy

3anpewaeTca 6paTbCa 32 BCACbIBAOLMI U HAMOPHbIM Na-
TpyOKM nnun gpyrve oTBepcTmsS.
N36eraTb MPOHUKHOBEHNSA NOCTOPOHHUX NpeaMeToB. [Ang 3To-

o Henb3s CHUMATb 3aLUUTHbIE KOXKYXW M YNaKOBKY, NMOKa 3TO
He ByneT Heo6X0AUMbIM 1 MOHTaXa.

YNakoBKa M KPbILLUKM BCACbIBAOLLMX U CIMBHbBIX OTBEPCTUIA MO-
ryT CHAMATbCS A9 NPOBeLEHNS KOHTPONS. 3aTeM UX Heobxo-

OWUMO YCTAaHOBUTb Ha Npe>xXHee MecTo, MOCKOSbKY 3TO Heo6X0-
OMMO 0N 3aLuMTbl Hacoca n obecrneveHus 6esonacHocTK!

Mcnonb3oBaTb cpeacTBa 3aLMUTbI:
— 3aLWNTHYO 00YBb;
— 3alUUTHbIE NepYaTKKN, NpefoxpaHatoLme OT NOpe3os.;

— 3aLUMTHYIO KacKy (Mpv NpUMeHeHnn NoabeMHOro 060pyao-
BaHUS).

CobntogaTb 3aKOHbI, AENCTBYOLLME HAa MeCTe MPUMEHEHMS, a
TaK>Ke NpeanMcaHuns No oxpaHe Tpyaa U NpefoTBPaLLEHNIO
HeCYaCTHbIX CNy4aes.

CobnrogaTtbh nocfiegoBaTeNIbHOCTb OENCTBUM MO OCTAaHOBKE U3 -
,D,enm/yCTaHOBKM, NpUBeOeHHY B UHCTPYKLNKN MO MOHTAXY U
KcnnyaTaumm.

OTkntounTb M3genune oT AN1EKTPOCETU U 3dALLINTUTDb OT HECAHK-
UMOHNPOBAHHOIO MOBTOPHOTO BKNHOYEHUA.

Bce BpaLLatoLLMecs YacTu OONMXKHbI ObITb OCTAHOBIEHbI.

MHCTpYKLMs Mo MOHTaxy 1 3kcnnyataumuu « Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02 11
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Bo Bpems sKkcnnyaTauuu

3aKpbITb 3aABMXKKM B MPUTOYHOM OTBEPCTUM N HAMOPHOM TPYy-
bonposofge.

B 3adKPbITbIX MOMELLEHUNAX obecneunTb OOCTAaTOYHYHO BEHTUNA-
LNHO.

TwaTenbHO 0YNCTUTL M3aenue. [leanHbuumpoBaTb U3Lenus,
KOTOPble MCMOMb30BaNINCh B OMACHbIX 071 300POBbS Nepeka-
YMBAEMbIX XXNOKOCTAX!

Y6eouTbCs, 4TO BO BpEMS BCEX CBAPOUHbIX paboT nnm paboT ¢
3NeKTPUYECKUMM YCTPOMCTBAMM OTCYTCTBYeT ONacHOCTb
B3pblIBa.

Ncnonb3oBaTb CpencTBa 3alnUThI:
— 3aLMTHYIO 00YBb;
— 3aLlMTHbIE MepyYaTKn, NpegoxpaHsatoLwme oT Nope3os;

~ 3aLWMTHYIO Kacky (Npm npuMeHeHnn nogbemMHoro 060pyno-
BaHUS).

3anpeLyaeTca HaxoAuTbCs B paboyen 30He nsgenus. Bo sBpems

IKcnnyaTaummn B paboyen 30He He OOJKHbI HAXOOUTHLCS NAN.

OnepaTop Oo/MKeH He3ameanuTenbHO coobLwaTb o Nobon

HEenCcrnpaBHOCTU UM HeMONAAKaxX CTapLLieMy OTBETCTBEHHOMY

nuuy.

OnepaTop 0643aH BbINOHUTL HEMeIEHHOE OTKJIH0YEHMeE Npu

BO3HMKHOBEHWN CNeayoLwmX yrpoxKaroLwmx 6e3onacHoCcTum

HENCNpaBHOCTEN:

— BbIXOA U3 CTPOS NPeAOXPAHUTENbHbIX U KOHTPObHbIX
YCTPOWCTB;

- MoBpe>kaeHne geTtanen Kopnyca;

— NOBpPEeXAeHue 3NeKTPUYECKNX YCTPONCTB.

OTKpbITb BCE 3a[BMXKM CO BCACHIBAOLLEN CTOPOHbI M C HAanop-
HOW CTOpOH Tpybonposopaa.

HemenneHHo YCTPAHATb YTEYKU nepeKaqMBaeMoﬁl KNOKOCTU N
AKCMNYaTAUMOHHbIX MAaTEPMAnoB 1 BbIMONMHATb YTUNN3aLU N0
COrnacHoO MeCTHbIM ,D,EIZCTBleLLI,VIM OVPEKTMBAM.

XpaHMTb MHCTPYMEHTbI U NMpoYne npeaMeTbl TONTbKO B OTBE-
OEHHbIX MeCTax.

TepMuyeckue onacHoCTU
BONbLIMHCTBO MOBEPXHOCTEN HACOCA U MPUBOAA MOTYT CUSTbHO

HarpeBaTbCs BO BPEMSI KCMyaTauum.

COOTBeTCTByI-OLLl,ME MOBEPXHOCTN OCTAKOTCA ropaymMmm n nocrne

BbIKNMHOYEHUA arperata. anKacaTbCﬂ K 3TUM NMOBEPXHOCTAM C

KpanHen 0CTOPO>XKHOCTbIO. Mpy HEO6XOANMOCTM KOHTaKTa C ro-

pAYnMM NOBEPXHOCTAMN HOCUTb 3dLLNTHbIE MEPYATKWN.

YbeounTbcs, UTO MNP MHTEHCUMBHbIX KOHTAKTaX KO>XXK CO CJinBae-

MOW BOL,0M 3Ta BOOA He CIIULIKOM ropa4as.
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Mpv NOMOLLM COOTBETCTBYOLUMX NPUCNOCOBMEHN 3aWNTUTL OT

KaCcaHMsa KOMMOHEHTbI, KOTOPbIe MOTYT CUJIbHO HarpeBaTbCs.

Mpv 3TOM He AOIKHO HapyLWaTbCst YHKLMOHNUPOBAHNE BEHTU -

naTopa, HeobXxoAMMOro ANS OXNAXKAEHUS.

OnacHoCTb B pe3ynbTaTe 3aXxBaTbiBaHUSA ofAeXXAbl UNu npen-

MeTOB

Bo n3bexkaHne onacHOCTU, MCXOOALLEN OT BPALLLAOLLMXCA YaCcTen

n3penus, BbINOHUTL CliedytoLLee.

* He HocnTb cBOBOOHYIO MNK oTAeNaHHyo 6axpomon ogexxay
NN yKpaLLeHuns.

* He neMOHTMpPOBaTb YCTPOMCTBA 3aLUMTbI OT CIY4aHOIO KOH-
TaKTa C OBVXXYLMMMUCS YacTamu (Hanprmep, KOXXyX MydTbi).

« BBoguTb M3genue B 3KCnayaTauuio TONMbKO C 3STUMM YCTaHOB-
NEeHHbIMU YCTPONCTBAMM 3aLLMUTHI.

¢ YCTpOMCTBA 3aMUTbI OT CIYHANHOI0o KOHTAKTa C ABMXYLLUMU-
CS YaCTAMM pa3peLLaeTcs CHUMaTb TOMbKO NOCSie OCTaHOBKM
arperara.

OnacHocTb B pe3ynbTaTe BO30eMCTBUSA LUYMa

Cobntogatb gencreytowme NpeannucaHns no TexHnke 6esonac-

HOCTM M 3awmTe 300poBbs. Ecnv nsgenune pabortaet B paspe-

LLIEHHbIX YCIOBUAX 3KCMNNyaTaumm, nonb3oBaTenb 0643aH npose-

CTU M3MepeHne 3BYKOBOro OaBeHus.

Mpw 38ykoBom aasnexunn 80 oB(A) v Bbile He06X0AMMO BbINOM-
HATb yKa3aHue, NpMBeLEHHOE B NPaBMIax BHYTPEHHEro TPy 40—
BOro pacrnopsnka. Tak>ke B 3TOM cJlydyae nonb3oBaTenb 06583aH
NPUHATb yKa3aHHble aanee npounakTuieckme Mepbil.

« MpounHhopMMpoBaTb 06CNY>KMBAKOLLMIA NEPCOHAT.

« MpenocTaBnTb CPEACTBA 3aLLMTbl OPraHoB ClyXa.

Mpu 3ByKoBOM fAasnexunmn 85 AB(A) 1 Bbilwe nonb3osaTenb 0653aH
BbIMOJMIHUTb YKa3aHHoe Janee.

 MNpennuncatb HEO6XOQMMOCTb HOCUTb CPEOCTBA 3aLLNTbI Opra-
HOB chnyxa.

* O603HauYNTb 30HbI C BbICOKMM YPOBHEM LUYMa.

« MMPUHATL MEPbI MO CHUXXEHUIO LyMa (Hanpumep, nsonauus,
LLYMO3aLLUUTHbIE CTEHBbI).

YTeuku

Cobntogatb MeCTHble CTaHOAPTbI M NpegnucaHns. Ang 3awuThbl

NIOfeN N OKpy>KatoLLLen cpedbl OT OMacHbIX (B3pbIBOONACHbIX,

A00BUTbIX, FOPAYMX) BELLLECTB He [0MycKaTb yTe4ek B Hacoce.

MCKNoUnTb BO3MOXKHOCTb CYyX0ro xofa Hacoca. Cyxoi Xof Mo-
>KeT pa3pyLLMTb YNIIOTHEHWE Bana U TEM CaMbIM CTaTb MPUYMHON
yTeuek.
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Pab6oTbl N0 TeXxHUYecKo-
My 06cny>XuBaHuio

0O6s13aHHOCTM NONb30Ba-
Tenda

Ncnonb3oBaTb criegytoline CpefcTsa 3amThl:

— 3aKpbITble 3aLNTHbIE OYKU;

— 3aLMTHYIO 00YBb;

— 3alMTHbIE NepyYaTKn, NpegoxpaHsatoLwme oT MOPe30B.

BbinonHATb TONbKO Te paboTbl N0 06CNy>KMBaHNIO, KOTOPbIE
OMKMCaHbl B AaHHOM MHCTPYKLMM MO MOHTAXXy U 3KCNyaTauuu.

[ns 06CNy>KMBaHUS M pEMOHTA pa3peLlaeTcs UCMOMb30BaTh
TOJIbKO OpPUTrMHasbHbIE 3aMacHble YacTu OT U3rotoBuTens. Nc-
MOJIb30BaHNE HEOPUTUHATbHBIX YacTel 0cBOBOXKAAeT U3roTo-
BUTENS OT KaKOM-NN60 OTBETCTBEHHOCTMW.

HemeoneHHo YCTPaHATD YTEYKY I'IEPEKaLIMBaeMOIZ XKNOKOCTU U
IKCMNYaTAUMOHHbIX MAaTEPKMANOB U BbINMOJTHATb YTUN3aLNIO
COrnacHO MeECTHbIM ,D,eVICTBy}OLLI,MM OVNPEKTMBAM.

XpaHUTb UHCTPYMEHTbI M NPOYMe NpeaMeTbl TONIbKO B OTBE-
[OEeHHbIX MecTax.

Mocne 3aBepLueHns paboT Bce NpeaoXpaHUTENbHbIe U
KOHTPOJIbHbIE YCTPONCTBA BEPHYTb Ha MECTO U MPOBEPUTH
MPaBUMbHOCTb (DYHKLMOHMPOBaHWSI.

ObecnevnTb Hannume MHCTPYKUMN MO MOHTa>Xy 1 3KCnJyaTa-
UMM Ha A3blKe nepcoHana.

ObecneunTtb Heobxoaummoe obyyeHne NnepcoHana ons BbiNnoa-
HEeHMS yKa3aHHbIx paborT.

PernameHTMpoBaTb chepy OTBETCTBEHHOCTU U 0653aHHOCTU
nepcoHana.

MpenocTaBUTb B pacrnopsi>keHne HeobxoaMmble CpeacTBa 3a-
WUTbI M 06eCneynTb NX UCMOSIb30BAHMNE NEPCOHANOM.

MpPOMHCTPYKTMPOBATL NepCoHan KacaTeslbHO NpuUHLUMNa Oen-
CTBUS YCTAHOBKM.

MCcKNoYnTb ONACHOCTb nopa>keHnd aNeKTpn4eCKNM TOKOM.

CobCTBEHHbIMM CMNaMM CHaBANTb ONaCHble KOMMOHEHTbI
OCHaCTWUTb OMacHble 3NEMEHTbI KOHCTPYKLUMK (04€eHb H3KOM
MMM BbICOKOWM TeMMepaTypbl, Bpaliatrowwmecs 1 T. 4.) npeno-
CTaBJ/IEHHOM 33aKa34YMKOM 3aLNTOM OT CITy4anHOro NpuUKOCHO-
BEHMS.

YTeuKM OnacHbIX nepekavnBaeMbix xunaokocrei (Hanpumep,
B3PbIBOOMACHbIX, A00BUTbIX, FOPAYMX 1 T. A.) cneayeT 0TBO-
OWTb Taknm obpa3om, yTobbl He co34aBaTb ONACHOCTY AN

nogen n okpyxxatowen cpegbl. Cobnogate HOpMbl HALWO-

HaNbHOro 3aKOHOOaTeNbCTBa.

N3b6eraTb HaXo>XXOeHnAa NnerkoBoCrnyiaMeHARnLWNXCd MaTepmna-
nos B6Nn3n nsgenus.

Ob6ecneunTb cobntogeHne NpaBua NpegynpexxgeHns Hec4acT-
HbIX Cly4aes.

Ob6ecneunTb cobnogeHne MeCcTHbIX AN 06LLMX NpeannucaHni
(Hanpumep, IEC, VDE 1 T. A.) M yKa3aHWU MeCTHbIX Npeanpus-
TUN 3HEProcHab>KeHus.
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3 TpaHcnopTupoBKa U xpaHeHue

31 Mepecbinka

3.2 MpoBepka nocne TPaHCNOPTUPOB-
Ku

33 XpaHeHue

HaHeceHHble HeNMocpeaCcTBEHHO Ha U3OeNUK yKa3zaHus cnegyeT

cobnogath U Nooaep>XKMBaTb B MOSIHOCTHIO YNTAEMOM COCTOS -

HUW:

* MpenynpexxnoeHns 1 ykasaHus, KacaroLumecs onacHoCTy;

* (hmpMeHHas Tabnnuka;

* CTpenka HanpaBneHus BpaLleHuns/CMMBO HanpaBieHns NoTo-
Ka;

* MapKMpoBKa NogCcoeaNHEHUIA.

NcknounTb ncnonb3oBaHue n3genus 0eTbMmn U MuaMmn Mosmoxke

16 neT unm NUUAMM € OrpaHNYeHHbIMU PU3NYECKUMU, CEHCOP-

HbIMW NN NCUXNYECKUMWN BO3SMOXKHOCTSMU. JTMLa MOMoXKe

18 net ponxkHbl paboTaTb NOA HAA30pPOM CreLnanmcTa.

Hacoc noctaenseTcs ¢ 3aBoga B KapTOHHOVI YNakKoBKe UJIN 3aKpenJJieHHbIM Ha najfieTe n 3a-
LWNLLEHHbBIM OT MblJIN U BNarun.

HemepneHHo nocne [OCTaBKM NPOBEPUTL U3[eNNe Ha NPeAMET NOBPEXKAEHUN 1
KOMMNEeKTHOCTb. OBHapy>KeHHble He[o0CTaTKM [OSKHbI ObiTb 3apUKCMPOBaHbI B NepeBo-
304HbIX [,OKyMeHTax! ELLie B feHb AOCTaBKM 3asiBUTb O HE[,O0CTAaTKax TPAHCMOPTHOMY
NpeanpusTUiO UK U3roTOBUTENIO. 3asiBIIeHHble MO3fHee NpeTeH3un MoryT 6bITb pacLe-
HeHbl Kak HefleCTBUTESbHbIE.

Bo n36exxaHvie MoBpeXXaeHWst HAcOCa BO BPEMSI TPAHCMOPTUPOBKU BEPXHHOK YMAKOBKY
cnedyeT ynansTb TOMbKO HAa MECTE 3KCMyaTaLuu.

BHUMAHUE
MoBpe>kpeHue B pesynbTaTe HENPaBUIIbHOW TPAaHCNOPTUPOBKM
M XpaHeHus!

Mpu TPaHCMOPTUPOBKE U MPOMEXKYTOYHOM XpaHeHUN 13fdenue crenyet
Bepeyb OT BNarv, Mopo3a 1 MexaHU4YeCcKMX NoBPEeXKOEHUN.

Ecnn nmeeTca KpbILKa, TO ee crieayeT OCTaBMTb Ha NOACOeONHEHUNAX K pr60nposo,an,
4TO6bLI B KOpnycC HacoCa He nonanu 3arpsa3HeHna n npovme nocTopoHHMe BeLlecTsa.

Bo nsbexxaHve O6pa3OBaHVIF| KaHAaBOK Ha NOOLWUMHUKAX N 3annnaHna cnenyeTt oauH pas B
Hefesnk BpawaThb BaJji HACoCa TOPLOBbIM KITHOYOM.

MpokoHcynbTUpoBaThes ¢ hupmoit Wilo, kakme mepbl KOHCEpBaLMK HeobxoauMo npeg-
MPVHATB B ClyYae OUTENbHOTO XpaHEeHWs.

OCTOPOXHO

OnacHoCTb nony4YeHusi TpaBM U3-3a HeHap eXKallein TpaHc-
nopTUpoBKM!

Ecnns ,D,aﬂbHeVILIJeM OCYyLLEeCTBAETCA NOBTOPHAA TPAHCMNOPTUPOBKA Ha-
COCa, ero ynakoBkKa O0J1>KHa BbIMOJIHATLCA C yHETOM 6e30MacHOCTM Ha-
€OCa Npy TPaHCNOpTUpoOBKe. I 3TOro cnegyeT UCMOMNb30BaTh OPUTU-
HaNbHYH YNaKOBKY UJTN YNAKOBKY, 3KBUBAJIEHTHYHO OpI/IFI/IHaﬂbHOIZ.

MHCTpYKLMs Mo MOHTaxy 1 3kcnnyataumuu « Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02 15



3.4

16

TpaHCNOPTMPOBKaA B LIeNAX MOHTa-
Xa/memMoHTaXxKa

OCTOPOXHO

OnacHOCTb TPaBMUPOBaHUs!

HenpaBunbHas TpPaHCMOPTMPOBKA HAaCOCa MOXKET CTaTb MPUYMHON TPaB-
MUpoBaHus nogen!

SLMKK, peLleTyaTble NeperopoaKm, naneTbl AU KapTOHHbIE KOPOBKU
criefyeT pasrpy>katb MOCPEACTBOM BUMOYHbIX MOTPY34NKOB UIIW NPpU
MOMOLLM CTPOMOBOYHbIX METEMb B 3aBUCUMOCTH OT UX pa3mepa U
KOHCTPYKLMW.

Ts>kenble YacTu cBbile 30 Kr BCerga nogHWMaTh NPy MOMOLLM NMogb-
€MHOr0 YCTPONCTBA, COOTBETCTBYIOLLErO MECTHBIM NPEANUCAHMSIM.

— Hecywas cnocobHOCTb AOMKHA COOTBETCTBOBATL BECY.

TpaHCNopTMPOBKY Hacoca ciedyeT NPOBOAMTb C MOMOLLbIO pa3pe-
LLIEHHbIX FPY303aXBaTHbIX Mpucnocobnexnit (Hanpumep, Tanei, kpaHa
U T. O.). Tpy303axBaTHbIe NPUCNOCcobneHns crieqyeT NPUKPEniaTh K
¢hnaHuam Hacoca 1 Npy Heo6XO[MMOCTM MO HapPY>XKHOMY AVaMeTpy
a/1eKTpoaBUraTens.

— [Mpwv 3ToM TpebyeTcs 3aLUMTa OT COCKab3bIBAHUS.

[ns nogHATUS YCTPOMCTB UMM YacTen MOCPeACcTBOM MPOYLUMH UC-
MoNb30BaTb TOMbKO rPY30Bble KPHOKMN UMM KapabuHbl, COOTBETCTBYHO-
LLiMe MeCTHbIM MpaBUIaM TeEXHUKKN 6e3onacHoCTL.
TpaHCMOPTMPOBOUHbIE NPOYLUNHBI HAa 3NEKTPOABUraTene, mpu Ux Ha-
JIN4NK, CNY>KaT TOMbKO AN TPAHCMOPTUPOBKY 3/1eKTPOABUraTens,
TPaHCNOPTMPOBKA BCEr0 HAacOCa C MX MOMOLLIbIO HeJoMyCTUMA.
[py30Bble Lieny Mnn KaHaTbl MPOBOAUTL Yepe3 NPOYLUNHbI UK
OCTpble Kpas TOJIbKO CO CMeLManbHOM 3aLMTON.
Mpun ncnonb30BaHWK Tanew UM 3KBUBANIEHTHOrO NMOA4bEMHOrO
YCTPOWMCTBA CNeguTh 3a Tem, YTo6bI rpy3 NOAHMMANCA BEPTUKAMbHO.
MpenoTBpaTUTb KONebaHWa MOQHATOro rpysa.
— Mcnonb3oBaHve BTOPOM Tanu No3BonseT n3bexxaTb packayvBa-
Hus. Mpyn 3TOM HanpaBneHue Tarn obenx Tanem QOMKHO bbiTb Me-
Hee 30° K BepTUKanu.

Hu B Koem crnyyae He MoABepraTh rpy30Bble KPIOKM, MPOYLLUMHbI UMK
KapabuHbl N3r1MbaKOLLMM YCUIIUSM — OCb Harpy>KeHWs 4OJSIXKHa pac-
MosaraTbCs Mo HanpaBfIEHUIO TArOBOrO ycunms!

Mpy NOQHATUM CIEQUTD 3a TEM, 4TOObI BbIna CHUXKeHa npefesibHas

Harpy3Ka rpy30BOro Tpoca npv nogbeme fog yriom.

— bBe3onacHocTb 1 3hPeKTUBHOCTb KPEMeHWs Tpocamm obecneym-
BALOTCS NyYLLIe BCETO B TOM CIy4ae, eClin BCe FPy30HECyLLe dsie-
MEHTbI MOABEPraloTCs HAarpy3Ke Kak MOXKHO [asiblle B BePTUKab-
HOM Hanpasnexuu. Ecnu TpebyeTcs, MCnonb30BaTh NOABEMHbIN
pblyar, Ha KOTOPOM MOXKHO BEPTMKaNbHO PACMONIOXKMTh IPy30Bble
TpOCbI.

OrpaHn4nTb 30HY 6€30MacHOCTM Takum 06pa3om, 4Tobb! bbina nc-
KntoveHa Nobas onacHoCTb B ClyyYae MafgeHus rpy3a uim 4acTv rpy-
3a, @ TaKXKe NoMoMKM U 06pbiBa NOABEMHOIO YCTPOMCTBA.

Hu B KOeMm cryyae He OCTaBATb FPy3 B MOAHATOM COCTOSHUM
ponblue, 4eM 3TO Heob6xo4MMo! BbINONHATL YCKOPeHWe 1nm TopMo-
>KeHwe B npoLiecce NoOAHATMS TakuM 06pa3om, 4Tobbl U3 3TOro He nc-
X0[Mna onacHoCTb A1 MepcoHana.
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Ons nogbema KpaHOM Hacoc cnenyer 06xBaTUTb nooxogAawmm peMHeM Unum rpy3oBbiM TPO-
COM, KaK NOKa3aHO Ha pUCyHKe. YNOXXUTb HAacoOC B NeTnu PEeMHA UK rpy30BOro Tpoca, KOTo-
pbleé 3aTAHYTCA Nog OencTenem cobCcTBEHHOrO Beca Hacoca.

TpchnopTMpoaquble NPOYLWWHbI Ha 3fieKTpoaBuUraTene, Npu UX Hannu4vnmn, cny>at TOJIbKO
0714 3aaHNa HanpaBneHUa Npu 3axeaTe rpy3a!

OCTOPOXXHO

MNMoBpe>xaeHHble TPAHCMOPTUPOBOUHbIE MPOYLUUHBbI MOTYT 060~
N N N pBaTbCs U NPUYUHUTD Cepbe3Hble TPpaBMbl.
Fig. 1: TpaHCMOpTMpOBKa Hacoca + TpaHCMOPTMPOBOYHbIE MPOYLUMHbI C/ieQyeT BCerna NpoBepsTh Ha

npegmMeT OTCyTCTBUA nospe)K,quMﬁ N HaOEe>XXHOCTU KpenneHna.

TpPaHCNOPTMPOBOUHbIE MPOYLUMHbBI HA 3NEKTPOABUraTeNe, NMPU UX HAIMYUW, CITYXKAT TOJIbKO

! 0119 TPAHCMOPTMPOBKM 3NeKTPOABUraTens, TpaHCNOPTUPOBKA BCETO HACOCa C UX MOMOLLIbIO
HepgonycTumal

ONACHO

- ‘ 7 - Ty < OnacHoCTb ANA XKU3HU BCNeacTBUe nageHus netanen!
] (U]
I

CaMm Hacoc v ero 4acTu MoryT 6bITb O4eHb TSKenbIMK. NageHve geTanen

T MO>KeT MPMBECTM K MOpe3aM, 3aLleMneHnam, yumbam nnm ygapam,

BMJIOTb 4O CMepPTenbHOro ncxoaa.

+ Mlcnonb3oBaTb TONbKO NoAxoAsLLee NogbeMHOe 060pynoBaHve
(OUKCMpOBaTL AeTanu, 4Tobbl He JONYCTUTbL UX NAJEeHNS.

+ [MpebbiBaHMe NOA BUCALLMM FPY30M 3arnpeLLeHo.

N + [Mpu XpaHeHUM 1 TPaHCNOPTUPOBKE, a TaK>Ke nepen BCEMU YCTaHOBOY -

HbIMU M MOHTa>KHbIMM paboTamu cnenyeT obecneynTb 6e3onacHoe

Mono>KeHne 1 yCTOMYMBOCTb Hacoca.

Fig. 2: TpaHcnopTMpOBKa 3MeKTpoaBuraTens

OCTOPOXHO

TpaBMupoBaHUe NepcoHana u3-3a yCTaHOBKM Hacoca 6e3 3a-
KpenneHus!

OnopHble nanbl ¢ pe3bb0oBbIMY OTBEPCTUAMM CMY>KAT TOSIbKO ANS Kpen-
neHunsi. B ceob0aHOM COCTOSIHUM HAaCOC MOXKET UMeTb HEQ,0CTAaTOUYHYO
YCTONYMBOCTb.
+ KaTeropuyecku 3anpeLyaetcs 0CTaBAATb HACOC He3aKpeneHHbIM Ha
OMOPHbIX 1anax.

4 MpumeHeHne/Mcnonb3oBaHue

4.1 O6nacTtb npuMeHeHUs Hacocbl ¢ cyxum potopom ceput IL-E (nuHeriHbiit oguHapHbin), DL-E (nuHenHbI caBoeH-
HbIN) 1 BL-E (61104HbI) NpefHa3HaueHbl ANs NPUMEHEHNS B Ka4eCTBe LMPKYNALMOHHBIX
HacocoB B cocTaBe 060pyA0BaHNS A5 30aHUI U COOPY>KEHUN.

Pa3peLIJeHHbIe 06nacTy X UCNONb30BAHUS:

*  CucTembl OTOMIEHNS 1 MOAOrPeBa BOAbI.

* KOHTYpbI UMPKYNALMM OXNaXKOatoLLLen U X0No4HOM BOAbI.
o [pOMbILLNEHHbIE LMPKYNALMOHHbIE YCTAaHOBKN.

e CucTembl LMPKYNALUN TEMNIIOHOCUTENS.

* Wppvraums.

Hacocbl pa3pewaeTca NCNoJib30BaTb TOJIbKO B MNepeKavynBaeMbIX XKWOKOCTAX, YKA3aHHbIX B
pasgene «TexHn4yeckune XapPaKTEePUCTUKN».

YcTaHoOBKa BHYTpU 3AaHUS

TUNNYHBIMM MeCcTamMu AN MOHTaXXa SABNAOTCA TEXHUYECKME MOMELLEHUS B 30aHUSAX C
OPYTMMU NHXXEHEPHbIMW YCTaHOBKaMu. HeI'IOCpe.El,CTBEHHaﬂ YCTaHOBKa Hacoca B nomMmeLle-
HUAX, NpeaHasHa4YeHHbIX ONng Opyroro NCnosib30BaHMA ()KMJ'IbIe n paﬁoqme I'IOMELLJ,eHVIFI),
He npefnycMoTpeHa. MecTo ong ycTaHOBKM O0M>KHO 6bITb CYX1M, XOpOLLO npoBeTpuBae-
MbIM, C 3aLLMTON OT 3amMep3aHunsa.
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Henapnexcauiee npumMmeHeHue

XapaKTePMCTMKM usgenua

PacwmdpoBka HauMeHOBaHUs!

YcTaHOoBKa BHe 30aHus (Hapy>KHbIi MOHTaX)

+ CobniogaTh 4OMYCTVMbIE YCIOBUS OKPY>KatoLeil Cpeabl 1 KNacc 3aLuTbl.

+  YCTaHOBMTbL HACOC B KOPMyCe ANs 3alumMThl OT aTMOCepHbIx Bo3aencTeuni. Cobnogats
[ONyCTUMYIO TeMMepaTypy OKpy>KaroLeit cpeabl (cM. Tabnnuy «TexHuYeckme xapakTe-
PUCTUKU»).

* 3aWWTMTb HAacOC OT aTMOCHEPHBIX BAMAHMI, TAKUX Kak NPSMble COMHeUHbIe JTyuu,
[OXAb, CHeT.

* 3alMTMTb HACOC TakMM 06pa3om, UTOBbI MCKMIOUANOCh 3arpsi3HeHNe KaHaBOK ANS Cln-
Ba KOHAeHcaTa.

+ TpuHATb Hagnexalyne Mepbl AN NPeaoTBpaLieHns 06pa3oBaHMs KOHAeHcaTa.

K NMPUMEHEHUIO NO Ha3HAYeHUIO OTHOCUTCA TakXKe cobniogeHne gaHHom WMHCTpYKUMW. JTio-
6oe npnMeHeHue, BbiIxogdllee 3a PaAMKU YKa3aHHbIX B Hel Tp66OBaHMVI, cyuTaeTca npu-
MEHEeHWEM He NO Ha3Ha4YeHUH.

OCTOPOXXHO

HeHapnexkallee npumMeHeHUe Hacoca MOXKET CTaTb MPUYUHON
OMacHbIX CUTYaUU U MaTepuanbHoro yuiep6a.

ancyTCTByIOLLWIe B I'IepeKa"IVIBaeMOl‘/'I XKMOKOCTW HeOonyCcTuMble BeLle-

CTBa MOTyT noBpeanTb Hacoc. A6pa3VIBHbIe TBepAble npnmecu (Haan-

mep, I'IE‘COK) NOBbLIWAKT N3HOC Hacoca.

O 3anpeu.laeTc9| MCNosib30BaThb NMNepekaydnBaemMble XXUOKOCTHU, HE Oony-
LLIEHHbIE N3TOTOBUTENEM.

O 3anpeu.laeTc9| Aep>katb B6NM3K M3Oennsa NerkoBocniaMeHsoLwmecs
MaTepMaﬂbI/)KVI,U.KOCTVI.

O KaTeFOpVI"IECKVI 3anpeLieHo nopy4aTtb BbIMOJIHEHNE pa60T HEeynoJIHO-
MOYEHHbIM NnLam.

O KaTeFOpVI"IECKVI 3anpeLieHo Ucnosib3oBaTb n3nenine B Lensax, BbIXo-
OAWunX 3a npefenbl onuncaHHom obnactu NpUMeHeHus.

O KaTeFOpVI"IECKVI 3anpeLieHo camoBOJIbHO nepeoﬁopyp.OBaTb nine-
nue.

* licnonb3oBaTb TOBKO O,E|,06PEHHbIe NPpUHafJIe>XHOCTU N OPUTUHAnNb-
Hbl€ 3anacHble YacTu.

Mpumep:

IL-E 80/130-5,5/2-xx
DL-E 80/130-5,5/2-xx

BL-E 65/130-5,5/2-xx

IL OpVHapHbIN NMHENHbIA Hacoc ¢ raHLeBbIM COefUHEHNEM

DL COBOEHHbIV NIMHENHbIN HAcoC C iaHLEeBbIM COegUHEHNEM

BL BroyHbI Hacoc ¢ hNaHLeBbIM COeOUHEHNEM

-E C aneKTPOHHbIM MOAYyeM ONs 3NeKTPOHHOTO PeryMpoBaHms Ya-

CTOTbI BpaLleHna

80 HomuHanbHbIn grameTp DN hnaHLeBoro coegMHeHUs B MM

(ans BL-E: HanopHas cTopoHa)

130 HoMUHanbHbIN AnameTp pabouero Koneca B Mm”

5,5 HoMuHanbHas MOLLHOCTb anekTpoasuratens P2, kBT

2 Yncno NonCcos aneKkTpoasuraTens

XX BapwuaHT, Hanpumep, R1 — 6e3 auddepeHumanbHoro gatymka
EENERTE

YHe COOTBETCTBYeT (pakTnyeckoMy AnameTpy paboyero koneca. 3anyacTv npencTasne-
Hbl B KaTasiore 3anyacTen.

Tabsn. 1: PaclumpoBka HaMMeHOBaHNS

VIHCTPYKLMS MO MOHTaXy 1 3kcnnyaTtaumum » Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02
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MHCTpyKUMs no MOHTaXy u akcnnyaTtauum » Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E,

TexHUYeCKUe XapaKTepuUCTUKu

XapakTepucTuka

[vana3oH 4yacToThl BpatLle-
HUA

HomuHanbHble AnameTpbl
DN

MopcoeavHeHUs ons Tpy-
6onpoBofa v LTyLepb! ANs
3amepa [aBreHus

[onycTumas TemnepaTypa
nepeKaunBaemon >K1aKo-
CTU, MUH./MaKC.

TemnepaTypa oKpy>KatoLLei
cpefbl BO BpeMs 3Kcnya-
Tauum, MUH./Makc.

TemnepaTtypa xpaHeHus,
MVH./MaKC.

Makc. ponyctumoe pabouee
faBneHve

Knacc HarpeBOCTOMKOCTK
nsonauuu

Knacc 3awuTel

JNeKTPOMarH1THasi CoBMe-
ctumocTb?

Co3paBaeMble MOMEXU CO-
rnacHo:
[Momexo3aLmLeHHOCTb CO-
rnacHo:

3ByKOBOE faBfieHne”

[onycTuMble nepekaunBae-
Mble xugkocTn®

[onycTumble nepekavvBae-
Mble xugKocTn®

ONeKTPOonoaKtoyeHne

BHYTpeHHUI anekTpuye-
CKMI KOHTYP

PerynupoBaHue YacToTbl
BpaLLeHns

OTHOCKTENbHAsA BNAa>XHOCTb
BO3[4YyXa

750...2900 06/M1H
380...1450 06/MuWH

IL-E/DL-E: 40...200 MM
BL-E: 32...150 mm (HanopHas
cTopoHa)

®naHubl PN 16 cornacHo
DIN EN 1092-2

OT-20°Cpo+140°C

OT0°Cpoo+40°C

-20°C..+60°C

16 6ap (mo +120 °C)
13 6ap (mo +140 °C)

F

IP55

EN 61800-3:2018-09
EN 61800-3:2018-09

LpA,lM <8306 (A) | oTH.
20 mklla

Bopa cuctem otonneHuns co-
rnacHo VDI 2035, 4acTtb 1 m
yacTb 2
OxnaxatoLas/xonogHas
BOOa

Bopornukonesas cMecb 0o
40 % ob.

Bopornukonesas cMecb 0o
50 % o6.

MacnsiHbIN TeMNOHOCUTESb
[pyrvie nepekadneaemble
>xuakoctu (no 3anpocy)

3~380B-5% +10 %,
50/60 'y

3 ~400B =10 %, 50/60 'y
3~440B+10 %, 50/60 Ty

PELV, ranbBaHnyeckoe pas-
nenexHve

BCTPOEHHBIN 4aCcTOTHbIN
npeobpasoBaTenb

MpuT =30°C:

OKp. cpefbl

90 %, 6e3 KoHOeHcaumn

an Toxp.cpeubl =40°C:

60 %, 6e3 KoHOEeHcaunm

E T

B 3aBucumocTn ot TMNa
Hacoca

B 3aBucumocTn oT nepeka-
YMBAEMON XXNOKOCTU

Bornee HW3KMe UK BbICO-
K1e TemnepaTypbl OKpy-
>KaLLEN XXMAKOCTU Mo
3anpocy

>Kunas 3oHa (C1)
MpomblwneHHas 30Ha (C2)

B 3aBucumocTum ot TMNa
Hacoca

CTaH,D,apTHOE ncnonHeHme

CTaH,D,apTHOE ncnonHeHme
CTaH,D,apTHOE ncnonHeHme

Tonbko ong cneumanbHOro
ncnosiHeHnA

CFIELI,VIaJ'IbHOG NCIMOJIHEHNE
nnn gononHuTernibHoe
o6opynosaHue (3a gonna-
Ty)

nO,EI,,D,ep)KVIBaEMbIe TUMNbI
cetu: TN, TT, IT¥

Wilo-CronoBloc-BL-E « Ed.01/2024-02 19
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KoMnnekT noctaBku

anHaﬂ.l'IE)KHOCTM

Y CornacHo EN 61000-3-2 faHHOE U3Aenue SBAseTcs npogeccrMoHanbHbIM yCTPOn-
CTBOM.

2 CpepnHee 3HayYeHMe ypoBHS LLyMa B MPOCTPAHCTBE Had KBagpaTHON NOBEPXHOCTHIO U3-
MepEeHUs1, PacnonoXXeHHOM Ha PacCTOSHUM 1 M OT MOBEPXHOCTM HAacoca, COrnacHo

DIN EN ISO 3744,

3 [ononHWUTeNbHY MHPOPMaLMIO O OOMYCTUMbIX NepeKaunBaeMbIX XXNGKOCTAX MOXKHO
HanTu B pa3gene «[lepekavmBaemMble XXMOKOCTU».

“ Onsa mowHocTu aBuratenen 11...22 kBT 4ONOMHMTENbHO NpefnaraloTcs 3NeKTPOHHbIe
mMopynu gns IT-ceten. CobntogeHmne ykasaHHbIx 3Ha4eHumn cornacHo EN 61800-3 moxkeT
rapaHTMpOBaTbCA TOMbKO AN CTaHAapTHOro ucnonHenus ceteit TN/TT. Mpu Hecobmio-
OEHUN MOTYT BO3HUKHYTb HEMOMAOKM C 3N1EKTPOMArHUTHOM COBMECTUMOCTbIO.

Tabs. 2: TeXHNYECKNE XapaKTEPUCTUKM

[AononHuTenbHble AaH- ﬂOI'IyCTMMbIe nepekaiuBaeMbie XKUAKOCTHU

Hble CH

Hacochbl cuctembl oton-  Boga cnctem oTtonneHus
nexHus (corn. VDI 2035/VdTUV Tch 1466/CH: corn. SWKI BT 102-01)

3anpeLLeHo UCNOob30BaHNe CPeACTB N5 CBA3bIBAHNS KUC—
NopofAa, XMMUYECKMX YNIOTHAOLWMX cpeacTs (cneguTsb 3a
TeM, uTo6bl ycTaHOBKa 6bina 3akpbiTa cornacHo VDI 2035 (CH:
SWKI BT 102-01); HerepMeTU4HOCTb HEO6XOAMMO yCTpa-
HUTB).

CnepyeT y4nTbIBaTb, YTO BOAOIMMKONEBbIE CMECU UMK NepeKadnBaemMble XXUOKOCTU C BA3-
KOCTbtO, OT/IMYHOW OT BA3KOCTW YNCTOWN BOAbI, MOBbLILLIAIOT NOTPe6ASeMY0 MOLLHOCTb Ha-
coca. icnonb3oBaTh TOIbKO CMECU € MHTMBUTOpamMu Os 3aLWmTbl OT Koppo3un. Cobnio-
[aTb COOTBETCTBYIOLME YKa3aHus usrotosutens!

+ [epekaunpaemas XKMKOCTb He AOMKHA COAep>KaTb 0CaA0YHbIX OTIOXKEHUI.

+ B cnyyae ncnonb3osaHus Apyrux nepekavnbaembix XXungkKocten TpebyeTcs paspelue-
Hue Wilo.

+ Cmecu c cogepr>kanmem ravkons > 10 % Bnus0T Ha pacyeT pacxofa.

* [lpu NpMMeHeHMM BOOOINIMKONEBbIX CMECEW, KaK NPaBUIo, peKOMeHOYeTCs NpUMeHe-
HVe 00HOro 13 BapMaHTOB S1 C COOTBETCTBYOLLMM TOPLIEBbIM YTOTHEHNEM.

* J1na yCcTaHOBOK, HaXOASALMXCSA Ha COBPEMEHHOM TEXHNYECKOM YPOBHE, MPU HOPMarb-
HbIX YCNT0BUAX PabOTbl yCTaHOBKM MOXHO MCXOANUTb U3 COBMECTUMOCTU CTaHAApPTHOro
YNIOTHEHNS/CTAHAAPTHOTO TOPLEBOTO YNNOTHEHNS C NEPEKAYNBAEMOI XKUGKOCTbIO.
Mpun ocobbix 06CTOATENLCTBAX MOTYT NOTPebOBaTLCA CNeunanbHble YNNOTHEHNS,
Hanpumep:

— TBeppAble NpYMecK, Macsa Un arpecCuBHbIe Mo OTHoLeHuto k EPDM BewecTBa B
nepekavnBaemon XMoKocTu;
— nonagaHue Bo34yxa B YCTaHOBKY WU T. M.

@ YBEOOMIJIEHUE

3HayeHune pacxopa, oTobpaxkaemoe Ha gucnnee IR-moAyns UM BbIBO-
AVIMOe B CUCTeMy YNpaBneHns 34aHneM, Hefb3s UCNOoNb30BaTh AN pe-
rynupoBaHua paboTbl Hacoca. ITO 3HaYeHMe OTParkaeT NNLLb TEHOEH-
L0 U3MEHeHMS.

3HaveHune pacxofa BbIBOOUTCA He Ha BCeX TUMaxX HaCoCoB.

B nio6om cny4ae cobniofaTb yKasaHusi B nacnopTte 6e30nacHoCcTU nepekauymBaemon
xugkoctu!

» Hacoc
* VIHCTPYKUMS NO MOHTAXKy M 3KCNyaTauum

MpuHagNe>KHoCT, KoTopble HeO6XOAMMO 3aKa3blBaTb OTAENbHO:
IL-E/DL-E:

* 3 KOHCOMU C Kpene>XHbIM MaTepuranom Oonga MOHTa>ka Ha d)yHD,aMEHTe;

VIHCTPYKLMS MO MOHTaXy 1 3kcnnyaTtaumum » Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02



6 OnucaHue Hacoca

6.1 Tun

Fig. 3: Bug IL-E

7

[e]e)

Fig. 4: Bup Atmos GIGA-B

BL-E:

= OnopHble 6510k Ha pyHOAMEHTe Unu yHOAMEHTHOW paMe
* (bnaHueBble 3arnyLwKn Ons Kopryca COABOEHHOr0 Hacoca;

* IR-mopynb

« IF-momynb PLR ans coeamHenns ¢ PLR/MHTepdencHbIM npeobpasosaTtenem.
* IF-mogynb LON ans coeanHenmns c cetbto LONWORKS

* IF-mogynb BACnet

= IF-mogynb Modbus

* IF-mopynb CAN

* IF-momynb Wilo-Smart

o [OuddepeHunanbHbii AaTUvK AaBneHns, KOMIneKT

[eTanbHbI CNMCOK CM. B KaTanore v B OOKYMeHTaunn no 3an4yactam.

@ YBEOOMIJTEHUE

MopkntoveHune IF-moaynei oNycKaeTCs TOMbKO NPU YCNOBUM, YTO Ha-
COC HaXoAMUTCS B 06€CTOYEHHOM COCTOSHUW.

Bce onvcaHHble 34ecb HacoCbl NPeACcTaBAAOT cOB0M HU3KOHANOPHbIE LeHTPOobeXKHble Ha-
COCbl KOMMAKTHON KOHCTPYKLMM C MOACOeAMHEHHbIM 3neKTpoasuraTenem. TopLesoe
ynnoTHeHWe He TpebyeT 06cny>xxMBaHMS. HacoCbl MOXXHO MOHTUPOBATb Kak HAacoChl,
BCTpavBaeMble B Tpy6onpoBod, HEMOCPeACTBEHHO B [OCTAaTOYHO 3aKpensieHHbI Tpy6o-
MPOBOA, UIN YCTaHABNNBATb HAa PYHOAMEHTHOE OCHOBaHWeE.

UcnonHenue IL-E/DL-E

Kopnyc Hacoca umeeT MHNAMH-UCNONHEHWE, T. €. hraHUbl C BCaCbIBaOLLEN U HAMOPHOW CTO-
POHbI HAXOASATCA HAa cpeHen NMHUKN. Bce Kopnyca HacOCOB UMEKOT NPUNNTbIE ONOPHbIE
HOXXKW. MOHTaX Ha hyHOaMEHTHOe OCHOBaHWe peKOMeHOYeTCs ONs 3NeKTpoaBuratTenen
HOMMWHANbHOM MOLLHOCTbIO 5,5 KBT 1 BbiLLe.

@ YBEAOMIJIEHUE

[1ns BCex TMMOB HacOCOB/pa3mepoB KOpnycos cepun DL-E 4oCTynHbI
thnaHuesble 3arnyLwkm (MpuHagnexHocTu). 3a cyer aToro obecneymsaeT-
€5l 3aMeHa cbeMHoro 6roka ons Kopryca cABOEHHOro Hacoca. Mpu 3Tom
NMPUBOMA MOXKET 0CTaBaTbCs B 3KCMNyaTaLmMn.

UcnonHenue BL-E
Hacoc co cnnpanbHbiM Koprycom ¢ pasmepamu cornacHo DIN EN 733.

Bce Kopnyca HacoCcoB MMEIOT MPUNMTbIE ONMOPHbIe HOXKKW. HaurHas ¢ MOLWHOCTY ABUraTens
= 5,5 kBT: SnekTpogsuratenu ¢ npuanTbIMU MU NPUBUHYEHHBIMU OMOPHBIMU HOXKKAMW.

MoHTaXx Ha (hyHA,aMEeHTHOM OCHOBaHWUWN PeKOMeHAyeTCs ANs AfeKTpoaBuratesiei HOMU-
HanbHOWM MOLLHOCTbIO 5,5 KBT 1 BblILLE.

MHCTpYKLMs Mo MOHTaxy 1 3kcnnyataumuu « Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02 21



6.2 AneKTPOHHbIN MOAY b

1,5-7,5kBT

1 2 3 & 5
|

7]

Fig. 5: 3neKTpOHHbIN MOy b, 0630p

6.3 Cnoco6bI perynupoBaHus

Hmax

Hs

Hmin

Fig. 6: Cnocob perynupoaHus Ap-c

B 3aBucumocTm ot nepenana naBneHna U HACTPOEHHOTo cnocoba perynmpoBaHua anek-
TpOHHbIIZ MoAynb perynupyeT 4actoTy BpalleHnd Hacoca Tak, 4T0ObI OHA COOTBETCTBOBANA
3afaHHOMY 3Ha4YeHUIO, YCTaHaBJINBaeMOMY B nNpenesiax oonyctumoro gnanasoHa perynm-
poBaHus.

rVI,CI,paBJ'II/I“IECKaFI MOLLUHOCTb MOCTOSAHHO KOPPEKTUPYeTCA B COOTBETCTBUU C USMEHEHNEM
3aTpaT MOLWHOCTMN YCTAHOBKN. M3meHeHmne 3aTparT Bbi3biBaeTCAd, B HaCTHOCTU, UCMOJIb30Ba-
HUEM TEPMOCTATUYECKNX BEHTUJIEN UMM CMeCUTEeNeN.

[anee ykasaHbl CyLL,eCTBeHHble NPeNMYLLLECTBA 3TEKTPOHHOIO perynmpoBaHus.

* JKOHOMMS 3HEPTrUK NPy OQHOBPEMEHHOM COKPALLLEHMM 3KCMyaTaLMOHHbIX PacXOQ0B.
* He TpebytoTcs BbixOAHble KnanaHbl cbpoca faBneHus.

°  YMeHblUaeTcs ypoBEeHb LLIYMOB NMOTOKa BOAbI.

* Hacoc noacTpavBaeTcs Nof M3MeHSoLWMecs 3KCnIyaTaumoHHble TpeboBaHumsA.
ToukM KpenneHns KpbILLIKK

KHonka ynpasneHus

NHdpakpacHoe OKHO

Knemmbl ynpasneHnus

Ovcnnen

DIP-nepekntouatenb

Cunosble KnemMMbl (ceTeBble KnemMbil)

L N o U & W N

WNuTepdenc ana IF-moayns

@ YBEAOMIJIEHUE

MHdopmaumto o HacTpolike cnocoba perynmpoBaHus  COOTBETCTBYO-
LLMX NapaMeTPOB CM. B rMaBe «JKCnyaTaums» 1 rnase «HacTponka
crnocoba perynmpoBaHus».

HocTynHble cnocobbl perynmpoBaHus

MocTosHHbINA Nnepenan paenenus (Ap-c)

Mpwv 3TOM cnocobe perynMpoBaHus Noaaep XKMBaeTCs NOCTOSHHbIN HAaNop, COOTBETCTBYHO-
LM 3a0aHHOMY 3HaYeHWo nepenana oasneHus Hy. PerynvposaHve ocyLLecTBiseTcs He-
3aBMCMMO OT NOAAUM M [0 OOCTUXKEHNUS MAaKCUManbHOM XapaKTePUCTUKM.

Q =nopgava
H = nepenapn gasneHus (MuH./makc.)

H, = 3anaHHoe 3HaYeHve Nepenana AaBneHus

UsmeHsieMbIl nepenan aasnenus (Ap-v)

INeKTPOHUKA NIMHENHO N3MEHSsIeT 3afaHHOe 3HAYEeHVe nepenaga [aBnexHus, Noaaep XKBae-
MOrO HacocoMm, B Npefeniax Hanopa Mexxay Hq 1 V2 Hg. 3apaHHoe 3HaveHve nepenaga gasne-
HUSt Hg yMeHbLIAeTCs UM yBENMYMBAETCS BMECTe € mofaden.

22 VIHCTPYKLMS MO MOHTaXy 1 3kcnnyaTtaumum » Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02
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Hmax
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Q
Fig. 7: Cnocob perynupoBanus Ap-v
H
N max
N min Nmax= const
Q
Fig. 8: Pexkum ynpasneHus
6.4 ®yHKUMA cABOEHHOrOo Hacoca/npu-

MeHeHMe C pa3BeTB/IEHHOW Tpy6ou

Q =nopgava
H = nepenapn gasneuus (MuH./makc.)

H, = 3apaHHoe 3HaYeHve Nepenana AasreHus

YBEAOMIJIEHUE

[ns yka3aHHbIx cnocoboB perynuposanus Ap-c u Ap-v TpebyeTcs oug-
(hepeHLManbHbIM aT4YMK OaBleHuUs, NepefatLmil CUrHaN TeKyLLLero 3Ha-
YeHUs B 3/IEKTPOHHBIA MOAYIb.

YBEJOMIEHUE

ﬂmanaaoH nasneHna umbq)epeHumaanoro OaTynKa gaBneHuna 0osKeH
coBnafatb CO 3Ha4YeHMEM OaBJieHNA B 3NNIEKTPOHHOM Moaye (MeHrO
<4.1.1.0>).

MocTosHHas YacToTa BpaweHus (pe>kum ynpasnenus)

YacToTa BpalleHMst HAacoca MOXKET NoJaEP>KMBATLCS Ha MOCTOSHHOM 3HaYeHUN B Npeaenax
MeXAY N, ¥ N, [Py BKITHOYEHWIN PEXKMMA «PeXXUM yrpaBneHus» Bce 0CTasibHble Cnocobbl
perynvpoBaHus OTKIOHAOTCS.

PID-perynupoBaHue

Mpy MCNONBb30BaHMN OPYTUX AATYMKOB UIN MPY CIULLIKOM BOJIbLLIOM PacCcTOSHUM MeXAay
AaTYMKaMy ¥ HACOCOM CTaHAAPTHble CMOocobbl PeryiMpoBaHns NPUMeHUTb HEBO3MOXKHO.
[ns Takux cny4aes npegycmoTpeHa dyHkuma PID-Control (Proportional
IntegralDifferential — nponopuvoHanbHo-MHTerpanbHoe auddepeHUmnanbHoe ynpasne-
Hue).

Bnarogaps onTuManbHO NogobpaHHOM KOMOMHALMK OTAEMbHbLIX KOMMOHEHTOB pPerympo-
BaHWS MoJSib30BaTe b MOXKET J0OMTbCS BbICTPOro pearmpoBaHus 1 yCTOMYMBOCTU PErynnpo-
BaHWs 6€3 NOCTOSIHHOTO OTKMOHEHWS OT 3a4aHHOTO 3HAa4eHMs. BbIXOLHOM CUrHan BbiGpaH-
HOrO J4aTYMKa MOXET NPUHUMATb Nt060e MPOMEXKYTOUHOE 3HaUeHue. JocTUrHyToe hakTu-
ueckoe 3HadeHue (curHan gaTumka) oTobpaXkaeTcs Ha CTPaHMLLE COCTOSIHUS MEHIO B NpO-
uenTax (100 % = MakcUManbHbIM 4ManasoH U3MepeHns 4aTumka).

@ YBEAOMIJIEHUE
YKa3aHHOe 3HaueHue B NPOLEHTaX TONbKO KOCBEHHO COOTBET-
CTBYeT TeKylueMy Hanopy Hacoca (-os).

MakcuManbHbIA Hanop MOXKeT BbITb AOCTUTHYT Y>Ke NpU curHane gaTymnka
<100 %.

@ YBEOOMIJIEHUE

OnucaHHble B 3TOV FMaBe XapakTepUCTUKN [OCTYMHbI TOMbKO B TOM CITy -
uae, eCNv UCMONb3yeTcsa BHYTPeHHNUIM nHTepdeinc MP (MP = Multi Pump).

MHCTpYKLMs Mo MOHTaxy 1 3kcnnyataumuu « Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02 23
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Fig. 9: Mpumep: nogcoeanHeHne guddepeH-
LManbHOro faTymka OaBlieHns B yCTaHOBKe
pa3BeTBMeHHOW TpyObl

Fig. 10: YcTaHoBka IF-mogyns

6.4.1  Pexumbl paboTbl

PerynMpOBaHmeM obounx Hacocos ynpasnget OCHOBHOW Hacoc.

pn BO3HMKHOBEHUW HEMCMPABHOCTU OJHOrO Hacoca Apyron Hacoc paboTaeT Mo 3aAaHHbIM
napameTpam perynnpoBaHus OCHOBHOrO Hacoca. lMocne NonHoro oTkasa OCHOBHOMO Hacoca
Hacoc-napTHep paboTaeT c YacTOTOW BpaLLLeHMs aBapUAHOTO pexxnma. HacToTy BpaLleHuns
aBapUITHOrO PeXKMa MOXXHO HaCTPOUTb B MeHH0 <5.6.2.0> (cM. rnasy «3kcnnyaTtaums npu
NpPepbIBaHNN CBA3N»).

[vcnnei ocCHOBHOro Hacoca NokasbiBaeT CTAaTyc CABOEHHOro Hacoca. [Ans Hacoca-napTHepa
Ha gucnnee otobpaxkaeTcs SL.

B nprvMepe 0CHOBHbIM HaCOCOM SBMSIETCS JIEBLIN MO HanpasJieHUo NoToka Hacoc. Mopco-
enuHNTL AnddepeHLmnanbHbin aTYUK AaBEHNS K JaHHOMY Hacocy.

Toukun n3mepeHust auddepeHLManbHOro aTymMKa AaBfeHns 0OMKHbI HAX0AUTLCS B 06LLeln
cbopHow Tpybe co BCacbIBaOLLEN CTOPOHbI U C HAMOPHOM CTOPOHbI ABYXHAaCOCHOMN YCTaHOB-
KW.

UnTepdeiicHbin mopynb (IF-mopynb)

[ns cBA3M Mexkay Hacocamum U CUCTEeMON yripaBneHus 3gaHnem TpebyeTca IF-moaynb (npu-
HaANEXXHOCTH), 3aKpenneHHbI B KeMMHO KOpobKe.

CBS13b Me>XXy OCHOBHbIM HACOCOM M HACOCOM-MAapPTHEPOM OCYLLLECTBNSIETCS Yepe3 BHYTPeH-
HUM nHTepdenc (knemma: MP).

Y HacocoB B CUCTeMax C pa3BeTBIIeHHbIMU TPYOONPOBOAAMM, B KOTOPbIX 3MEKTPOHHbIE MO-
Oynv cBs3aHbl Mexkay coboll Yepe3 BHYTpeHHUI nHTepdeiic, IF-mopynb TpebyeTcs Tonbko
A5 OCHOBHbIX HAaCOCOB.

PLR/mHTepdeiicHbIi npeob-  IF-momynb PLR IF-mooynb He TpebyeTcs
pasoBaTenb

CeTb LONWORKS IF-mogynb LON IF-monynb He TpebyeTca
BACnet IF-mogynb BACnet IF-monynb He TpebyeTcs
Modbus IF-mogyne Modbus IF-mMomynb He TpebyeTcs
LLnHa CAN IF-mogynb CAN IF-mooynb He TpebyeTcs

Tabn. 3: IF-mopynun

@ YBEOOMIJIEHUE

Mopsimok oencTenii n NogpobHble NOSICHEHMS MO BBOAY B 3KCMNJyaTauuio,
a TaKkke KoHgurypaums IF-moayns Ha Hacoce onucaHbl B UHCTPYKLUUN NO
MOHTa>Xy 1 aKcnnyaTauuv npumensiemoro IF-mogyns.

OcHOBHOI1/pe3epBHbIN peXxxum paboTbl

PaboTaeT Bceraa TONbKO 0AMH Hacoc. Kaxkabii 3 OBYX HACOCOB BblAaeT pacHeTHYH MOLL -
HOCTb. [Ipyrovi Hacoc npeyCMOTPeH Ha Clly4ai HeUCNpaBHOCTU UK NCMONb3yeTcs nocne
CMeHbl paboTbl HACOCOB.
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6.4.2  CBoMCTBa B ABYXHAaCOCHOM peXXu-
Me paboTbl

Ap

t

Fig. 11: CmeHa paboTbl HaCOCOB, CXeMa
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Fig. 12: XapakTepuCTUKN BXOL,0B U BbIXOO,0B

CmeHa pa6oTbl HacocoB

B pe>xnme paboTbl CABOEHHOTO HAacOCa C MOCTOSHHBIMM MHTEPBanamu NPONCXOANT CMeHa
paboTbl HAacOCOB (NepUOQMUUHOCTDL PerynMpyeTcs; 3aBOACKas yCTaHoBKa: 24 u).

CMmeHa paboTbl HACOCOB MOXKET MHULIMMPOBATLCS CredytoLmm obpasom:

+  BHYTpPW, C yNpaBneHuem no spemeHn (MeHio <5.1.3.2>+<5.1.3.3>);
+ u3BHe (MeHI0 <5.1.3.2>) no nonoxuTenbHoMy POHTY CUrHaNa Ha KoHTakTe AUX;
+ BpyuHyto (MeHo <5.1.3.1>).

PyyHas nnu BHeLHAs cMeHa paboTbl HACOCOB BO3MOXKHA He paHee, YeM Yepes 5 ceKyH no-
cne nocnegHen CMeHbl.

AKTMBaLMs BHELLHeN cMeHbl paboTbl HACOCOB [eaKTUBMPYeT CMeHy paboTbl HACOCOB C BHY -
TPEeHHVM yrpaBlieHNeM MO BPEMEHMU.

CxemMaTnyeckoe onncaHme CMeHbl pa6OTbI HaCoOCOB:

-+ Hacoc 1 Bpawaetcs (uepHas nnMHNA);

°  HacocC 2 BKMOYAETCS C MUHMMANbHOWM HYacTOTOW BpaLLleHUs, BCKOpe A0CTUras 3afaHHoro
3HaveHns (cepas NuHNA);

° Hacoc 1 BbIknto4aeTcs;

* Hacoc 2 npogosmkaeT paboTaTb Ao cnegytoLen cMeHbl paboTbl HACOCOB.

@ YBEOOMIJIEHUE

B pexxvMme ynpasneHuns cnefyeT yunTbiBaTb HE3HAYUTENbHOE yBENNYEeHNe
pacxoaa. CmeHa paboTbl HACOCOB 3aBUCUT OT BPeMeHUW pa3roHa u AnanTcs,
Kak npasuno, 2 ceKyHObl. B pexxvme perynnpoBku BO3MOXKHbI HEKOTOpbIe
KonebaHusa Hanopa, HO Hacoc 1 aganTMpyeTcs K MEHSIOLLMMCS YCIIOBUAM.
CMmeHa paboTbl HACOCOB 3aBUCUT OT BPEMEHM Pa3roHa U O4nnTcs, Kak npa-
BWIO, 4 ceKyHAbI.

XapaKkTepuCcTUKKU BXOLA0B U BbIXOO,0B

Bxop hakTmyeckoro 3HaveHus Inl, BXxod 3a0aHHOro 3HaveHus In2
* Ha oCcHOBHOM Hacoce: BO30eNCTBYeT Ha BECb arperar.

Extern off (sHeluHee BbIKNIOUEHME)

« Ha ocHoBHOM Hacoce (MeHto <5.1.7.0>): B 3aBUCMMOCTM OT HaCTpPOMKM B MeHto <5.1.7.0>
BO30eMNCTBYeT TONIbKO Ha OCHOBHOM HAacOC UMW Ha OCHOBHOM HAacoC W HAacoC-NapTHep.
* HacTpoeH Ha Hacoce-napTHepe: BO3AeNCTBYET TONbKO Ha HacoC-NapTHep.

CurHanusaums HemcnpaBHoCcTHU/pabouero cocTosHUS
PaspenbHas (ESM) nnm o606weHHas curHannsaums HemcnpasHoctu (SSM)
[Ins ueHTpanbHOW NaHeny ynpasieHns MOXHO MOAKMOUNTb 0606LLEHHYIO CUTHaNM3aUmio

HencnpasHocTH (SSM) K 0CHOBHOMY Hacocy. Mpu 3TOM KOHTaKT QOMKeH 6biTh 3aHAT TONbKO
Ha OCHOBHOM Hacoce. MHAWKauns gencTeBMTenbHa AN BCero arperara.

Ons pasueanoﬁ CUrHannsaumm HemcrnpaBHOCTU KOHTAKT O0OJ/DKeH 6bITb 3aHAT Ha KAXXKA0M
Hacoce.

Ha ocHoBHOM Hacoce (unu yepes IR-Moaynb) MOXHO 3aNpOrpaMMMPOBaTh AAHHbIA CUTHAM B
KauecTse pasgenbHol (ESM) nnu 0606LLeHHON CUrHaNW3aumMm HemcnpasHocTyh (SSM) B me-
Ht0 <5.1.5.0>.

®yHKUMM EBM/SBM — «[0TOBHOCTb», «3KCMNyaTaums», «CeTb BKI.» — HacTpaMBaloTCcs B
MeHt0 <5.7.6.0> Ha OCHOBHOM Hacoce.

@ YBEAOMIJIEHUE

«[0OTOBHOCTb» 03HA4aeT, YTO HACOC MOXKeT paﬁOTaTb, HeI/ICI'IpaBHOCTeVI
HeT.

«3KCI'IJ'IyaTaL|,VIﬂ>> O3Ha4aeT, YTo 3fieKTpoaBuUraTesib pa60TaeT.

«BKntoueHne ceTu» 03HaYaeT, YTO UMeeTCs ceTeBoe Hanpsa>xeHue.
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6.4.3  3kcnnyaTauus npv npepbiBaHUU
CBAI3U

@ YBEOOMIJIEHUE

Ecnvn ans EBM/SBM 6bina Bbi6paHa yHKUMS «IKCnnyaTaums», KaXkabiii
BbIMOMHEHHbI KPaTKOBPeMeHHbI 3anyck HacocoB Pump Kick Ha
HeCKOJIbKO CEeKYH[, BbI3bIBaeT COOOLLEHNE.

Bo3mo>xHOCTH ynpaBiieHUA Ha Hacoce-napTHepe

Ha Hacoce-napTHepe HEBO3MOXKHO OCYLLECTBATHL Kakme-mbo HacTpoiiku, KpoMe «Extern
off» 1 «bnoknposka/ne6noKMpoBKa Hacoca».

@ YBEAOMIJIEHUE

Ecnun B pexxume cOBOEHHOIO HAacoca OAMH U3 anekTpoaBuraTenei obec-
TOYEH, BCTPOEHHas CUCTeMA yrpaBfieHWs CABOEHHbIMU HacoCaMu He pa-
6oTaer.

B cny4ae npepbiBaHMs CBA3M MeXOy ABYMS HacOCaMu B peXkMMe COBOEHHOro Hacoca Ha
obounx gucnneax otobpaxaetcsa kog ownbkn E052. Ha npoTsxkeHnn npepbiBaHms oba Ha-
coca paboTatoT Kak 04MHapHble Hacochbl.

06a 3neKTPOHHbIX MOAY NS COO6LLAIOT O HEMCMPABHOCTM NOCPeACTBOM KOHTakTa ESM/
SSM.

Hacoc-napTHep paboTaeT B aBapuitHOM pexkime (pexkinM ynpasneHns) c 4acToToi Bpalle-
HWS aBapUIHOTO PEXKMMA, YCTaHOBIIEHHOM PaHee Ha OCHOBHOM Hacoce (CM. MYHKTbI MEH0
<5.6.2.0>).

3aBOACKas yCTaHOBKA HacTOTbl BPALLEHUS aBapMINHOTO peXkuma COCTaBnseT NPUMEPHO
60 % OT MaKCMManbHOM 4aCcTOTbl BpaLLeHWs Hacoca.

« [1nsi HacOCOB € 2-NOMIOCHbIM ABUraTenem: n = 1850 06/MuH.
« [N HAacoCoB C 4—-MONIOCHBIM ABWraTenem: n = 925 06/MuH.

Mocne KBUTMPOBaHMS UHAMKALMM 06 OLLINGKE Ha BpeMs MpepblBaHMs CBA3M Ha AUCMNesx
060MX HaCOCOB NOABASETCSA MHAMKALIMA COCTOSHMSA. TeM caMbiM OHOBPEMEHHO cbpachi-
BaeTCst KOHTaKT ESM/SSM.

>
Ha oncnnee Hacoca-napTHepa muraeT cumson (\ / — Hacoc paboTaeT B aBapUNHOM pe-
KUMe).

OcHoBHo Hacoc (6bIBLLKI) B AanbHeLLeM criefyeT 3aaHHbIM XapakTepucTUKam 4ns pe-
>KMMa perynuposanus. Hacoc-napTHep (6biBLUKiA) criedyeT 3agaHHbIM XapakTepucTMKam
A5 aBapMIHOTO peXKnma. V13 aBapyvinHOro pe>xuma MO>XKHO BbIATU TOJIbKO MyTeM BbI30Ba
3aBOM,CKMX YCTAHOBOK, YCTPAHEHWS NMPEPbLIBAHNS CBS3U UMW BKITIOYEHWS U BbIKIOYEHUS
ceTu.

@ YBEOAOMIJIEHUE

OuddepeHumanbHblil [aTYMK [aBlIeHUs NepeKsIloYeH Ha
OCHOBHOI1 Hacoc!

Bo Bpems npepbiBaHmMs cBa3u (bbIBLUMI) HACOC-NApPTHEP He MOXKET pa-
60TaTb B pe>xxvMe perynupoBku. Ecnv Hacoc-napTHep paboTaeT B aBa-
PVINHOM peXX1ME, BbIMOJTHEHNE U3MEHEHWIA HA 3NIEKTPOHHOM ModyIle
HEBO3MOXKHO.

Mocne ycTpaHeHUs MpepbiBaHMS CBSA3M HACOChI CHOBA MPUCTYMAKT K
(hYHKLMOHUPOBAHWIO B CTaHAAPTHOM peXKMMe CABOEHHOIO HAacoca, Kak 1
[L0 HEWCMPABHOCTY.

XapakTepuCTUKKM Hacoca-napTHepa
BbiBOA Hacoca-napTHepa U3 aBapuUIMHOIO peXxxnma
* BbI30B 3aBOACKUX YCTAaHOBOK

Ec/iv BO Bpems npepbiBaHus cBa3m (bbIBLUMIA) HACOC-NAPTHEP BbIBOAWTCS U3 aBapUAHOIrO
peXkK1Ma nyTem Bbi30Ba 3aBOACKMX YCTAHOBOK, TO MoC/e 3anycka (bbIBLumit) Hacoc-napT-
Hep HauMHaeT paboTy € 3aBOACKMMM YCTaHOBKaMM OQMHAPHOI0 Hacoca. B Takom criyyvae

Hacoc paboTaeT B pe>kume Ap-c ¢ HaNMOPOM NMPUMEPHO B [iBa Pa3a HUXKe MakCUMarnbHOrO.
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6.4.4

6.5
6.5.1

Bnokuposka unu ne6n10KnMpoBKa
Hacoca

HononHutenbHble pyHKUUU

Pump Kick

@ YBEOOMIJIEHUE

Mpu oTcyTcTBMM cUrHana paTumka (6biBLIMIA) Hacoc-napTHep
paboTaeT ¢ MaKCMManbHOW YacTOTOM BpaLleHUs.

MN36e>kaTb 3TOro NOMOXKeT LneindoBaHve curHana guddepeHumanbHo-
ro partuvka gasnenus ot (6bIBLLIEro) OCHOBHOTO Hacoca. B 06blMHOM pe-
>KMMe CABOEHHOro Hacoca NocTynatoLLMii Ha HacoC-NapTHEP CUrHan
faTyMKa UrHopmpyeTCs.

«  BbIkNtoyeHne/BkOYUEHWE CeTH

Ecriv BO Bpems npepbiBaHus cBa3u (bbIBLUMIA) HACOC-NAPTHEP BbIBOLWTCS U3 aBapUIAHOIrO
PeXM1Ma NyTeM BbIKIHOUEHUs U BKITIOUEHWUS CETK, TO nocne 3anycka (6biBLuni) Hacoc-
napTHep HauMHaeT paboTy COrnacHo NOCNefHNM 3a4aHHbIM XapaKTePUCTUKAM A5 aBa-
PUHOrO PEXMMa, MOJTyHeHHbIM paHee 0T OCHOBHOrO Hacoca (Hanpumep, pexkum ynpasne-
HWUA C 33[aHHOI YacTOTOM BpaLLeHNs unu «off»).

XapaKTepVICTMKVI OCHOBHOrO Hacoca
BbiBOO, OCHOBHOrO Hacoca 13 aBaleZHOFO pexxnma

* BbI30B 3aBOOCKMX YCTaHOBOK
Ecnn BO BpemMsa npepbiBaHUA CBA3U Ha (6bIBLIJeM) OCHOBHOM HaCoOCe BbIlNMOJIHAETCA Bbl30B
3aBOOCKMX YCTAHOBOK, TO NocJie 3anycka OH Ha4nHaeT pa60Ty C 3aBOACKNMU YCTAaHOB-
KaMun ognHapHOro Hacoca. B Takom CJly4yae HacocC pa60TaeT B pexxume Ap—C C Hanopom
NPUMEPHO B AiBa pa3a HMXXE MaKCUMaAJIbHOTO.

. BbIKJ'IIOHEHME/BKﬂIO‘—IEHMe cetTn
Ecnun Bo BpemMsa npepbiBaHUA CBA3W 3KCNyaTaumsa (6b|BLIJerO) OCHOBHOro Hacoca npe-
KpallaeTca nyTem BbIKJTHOHEeHUA U BKITKOYEHUA CeTn, To (6bIBLLIVIl;1) OCHOBHOW Hacoc
3anyckaeTcda Cc nocnegHUMMM N3BECTHbIMKU €My 3alaHHbIMU XapaKTepUCTUKamMm U3 KOH-
q)mrypaumm COBOEHHOro Hacoca.

[HaHHas yHKLUMS LOCTYMHA TONMbKO A5 ABYXHACOCHOTO peXknMa. B MeHto <5.1.4.0> MoX-
HO 0ebnoKMpoBaTb HACOC ANS IKCMIyaTaumMm unm 3abnokMpoBaTh ero. 3a610KMPOBaHHbIN
HacoC HeNb3si 3aNyCTWUTb B 3KCMIyaTauuio 40 PYYHOM OTMEHbI 610KMPOBKM.

HacTpoliky MO>KHO BbIMOJIHUTL HEMOCPEACTBEHHO HA KaXKO,0M Hacoce UM NocpenCcTBOM
nHdhpakpacHoro nHTepdeiica. Ecnu Hacoc (ocHOBHOM MM Hacoc-napTHep) 6roknpyeTcs,
OH BbIXOAMWT U3 COCTOSIHUSA TOTOBHOCTU K 3KCMAyaTaLmn.

B 3TOM cOCTOSAHMM OIMOKM He CUTHANU3MPYOTCS U He oTobpaxkatoTcs. Mpu BO3HUKHOBE-
HMM OLINOKM B A,e6110KMPOBAaHHOM Hacoce 6I0KMPOBaHHbIN Hacoc He 3anyckaeTcs. OgHako
Pump Kick BbinonHsieTcs, ecnv atTa pyHKUMS akTMBMpPOBaHa. MHTepBan ans Pump Kick oT-
CYMTbIBAETCA C MOMeHTa 61I0KMPOBKM Hacoca.

@ YBEAOMIJIEHUE
3a6nokMpoBaHHas rofloBKa Hacoca U aKTUBUMPOBAHHbIW PeXXUM
COBMeCTHOM paboTbl ABYX HACOCOB

B 3TOM cny4ae He rapaHTMpyeTCs, YTO Hy)KHas paboyas Touka byneT
FOCTUIHYTa NNLLb C OQHON rON0BKOW Hacoca.

@ YBEOOMIJIEHUE

I'Ipu aAnnTesibHOM COCTOSAHUU NOKOSA HAaCoCa BO3MOXKHO 3aKNu-
HuBaHUe pabouero Koneca B KOpnyce Hacoca.

DyHKLMS KpaTKOBPEMEHHOTO 3anycka Hacoca Pump Kick cHuxxaeT aToT
puvck. OHa obecneyvnBaeT BO3MOXKHOCTb 3KCMIyaTauuy Hacoca nocne
ONNTENbHOro cocTosiHUS nokos. Ecnu dyHkums Pump Kick geaktnsmpo-
BaHa, HEBO3MOXKHO rapaHTMPOBATb HafeXXHbIV 3amycK Hacoca.
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6.5.2

6.5.3

6.6

28

3awmTa oT neperpysku

YacToTa BKNIOUYEHUMN

Moaundukauumn

®yHkuma Pump Kick BbinonHseTcs no ncteveHnmn 3agaBaemMoro nepnoga NnpocTos Hacoca
W TONOBKM Hacoca. MIHTepBan HacTpanBaeTCs BPYUHYHO B MeHto <5.8.1.2> Hacoca B
AmnanasoHe oT 2 4o 72 4acos, ¢ waromM B 1 yac. 3aBockas ycTaHoBKa: 24 y.

MpuyMHa COCTOAHMA NOKOS HEe MMeeT 3HaYeHus. KpaTKoOBpeMeHHbIM 3anyck Hacoca Pump
Kick noBTopsieTcs [0 ynpaBnsiemMoro BKMOYEHUS Hacoca.

Mpu hyHKLMM CABOEHHOTO Hacoca (pexknm paboTbl «OCHOBHOI/pe3epBHbIit pexkuMm pabo-
Tbi») 3TO TAKXKe OTHOCMTCS K pe3epBHOMY Hacocy. ECIM HaCTPOEHHbIN B MeHIo <5.8.1.2>
WHTepBa BpeMeHU UCTeKaeT nepen cMeHoln paboTbl Hacocos, To Pump Kick BbinonHseTcs
Ha pe3epBHOM Hacoce.

®yHkumto Pump Kick Mo>xxHO [eakTvBMpoOBaTh B MeH0 <5.8.1.1>. B MOMeHT ynpasnsemMoro
BKJIOYEHMS Hacoca oTcHeT BpeMeHW [0 cliedytoLero BkntoveHns Pump Kick npepbiBaet-
cs.

MpoAomknTenbHOCTb BbiNnofHeHWs Pump Kick coctaBnsieT 5 cekyHA. B TeueHue aToro
BPEMEHW 3M1eKTPOABMraTe b BPaLLaeTcs C HACTPOEHHOW YacTOTOM BpalleHmns. YacToTa
BpaLLeHWs HacTpanBaeTcs B MeHto <5.8.1.3> B AnanasoHe 0T MMHUMarbHOM A0 MaKCcu-
ManbHOM J0MYCTUMON YacTOTbl BPaLLeHNs Hacoca. 3aBOCKas YCTaHOBKA: MMHMMAanbHas
YyacToTa BpaLleHus.

@ YBEOOMIJIEHUE

Ecnv pns EBM/SBM 6bina BbibpaHa yHKUMA «IKCMyaTaumns», Kakabii
BbINOMHEHHbIN KpaTKOBPeMeHHbIN 3amnyck HacocoB Pump Kick cospaet
coobuyeHne. CooTBeTCTBYIOLLIEE COOBLLEHNE MOXKHO BUAETH HECKObKO
ceKyHa.

@ YBEAOMIJIEHUE

B cnyyae BO3HMKHOBEHMS OLLIMOKM Tak>Ke NMpeanpuHUMAeTCs NomMbITKa
BbinonHeHms Pump Kick.

B meHto <4.2.4.0> Ha gucnnee oTobpaxkaeTcs Bpemsi, OCTaBLLEeeCs A0 CliefyoLero Bbl-
nonHeHuns Pump Kick. JaHHoe meHo 0TobparkaeTcs TONbKO NPY OCTaHOBNEHHOM 31eK-
Tpoasuratene. B MeHto <4.2.6.0> MOXXHO cunTaTh KOnNn4ecTBo 3anyckoB Pump Kick. M-
Gble OLINOKM, BO3HMKAIOWMe BO BpeMs Pump Kick (3a ncknioverrem npegynpexxgeHun),
MPUBOAAT K OTKMOYeHMo anekTpoasuratens. CooTBeTCTBYOLWMI KoA omnbkm oTobpa-
>KaeTcs Ha gucnnee.

Hacocbl 0CHaLLeHbl 311EKTPOHHBIM YCTPOMNCTBOM 3aLLMThI OT Meperpy3kun, KOTopoe OTKO-
4aeT HacoC B Cllyyae neperpysku.

[ns coxpaHeHWst aHHbIX 3TIEKTPOHHbIE MOAY MM OCHALLEHbI 3HEPrOHEe3aBMCYMbIM 3aNoMMn-
HalOLWMM YCTPOMCTBOM. [lJaHHble COXPaHSTCS Npy N6 NPOAOMIKUTENBHOCTY NPepbI-
BaHUS HanpsikeHns ceTu. Mpy NOSBNEHUN HAaNPS>KeHUS HACOC NPOAOIKAET CBOKO paboTy
CO 3Ha4YeHUsIMM, 3a0aHHbIMW [0 NPEPbIBAHNS HAMPS>KEHUS.

YacToTy BKIOYEHWUA MOXKHO M3MEHUTb B MeHt0 <4.1.2.0>, yepe3 wuHy CAN nnmn IR-mo-
aynb.

@ YBEOOMIJIEHUE

Mpu BbicOKOM TemMnepaType OKpYy>KatoLLei cpefbl TENMOBYIO
HarpysKy Ha 3NeKTPOHHbIW MOAYJIb MOXKHO YMEHbLUUTb, CHU-
3MB 4acTOTY BKNloYeHui. MepeknioyeHne/BHeceHne smMeHe-
HUI BbINOJIHATB TONBKO B COCTOSIHMM NOKOs Hacoca (nonHo-
CTbIO OCTAHOBMEHHbII 3NEKTPOABUraTeNb).

CHM>KeHMe YacToTbl BKIHOYEHWI MPUBOANT K YBENTNYEHWNIO YPOBHS LY -
MOB.

Ecnv B MeHIO Hacoca OTCYTCTBYET NYHKT <5.7.2.0> «KoppeKTVpoBKa 3HA4YeHNs [aBNeHns»,
TO peyb MAeT 0 Kakon-nnbo MoAnduKaLmm Hacoca.

B 3TOM cnyyae Tak)Ke He[OCTYMHbI criegytoLme yHKLUN:
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YcTaHoBKa

7.1 Ksanudwukaumsa nepco-
Hana

7.2 06s3aHHOCTU Nonb3oBa-
Tensa

7.3 TexHuka 6e3onacHocTu

KOPPEKTMPOBKa 3Ha4eHns aasneHns (MeHto <5.7.2.0>);
NOAKIIOYeHNe N OTKIYeHre ¢ onTuMusaument no KM ons cABoOeHHOro Hacoca;
MHOMKALMA NPOrHO3MpyemMoro pacxoaa.

PaboTbl N0 MOHTaXy/OeMoHTaxy: CneunanucT foMxXeH 6biTb
obyueH obpalLeHnto ¢ He0OXOAUMbBIMU MHCTPYMEHTAMM U Tpe-
OyroLLUMMUCS Kpene>KHbIMU MaTepuranamu.

Cobntogatb rocygapCtBeHHbI€ N perMoHalibHblE I'Ipe,EI,I'IMCHHMﬂ!

Cobntogatb MeCcTHble OenCTBYOLWMe NpeanmMcaHuns no
NpenoTBpaLLeHNio HeCHaCTHbIX Clly4aeB M nNpasuma besonac-
HOCTM OT NpOodeccoHanbHbIX 06 beANHEHNN.

MpenocTaBuTb B pacnopsi>keHne cpeacTBa 3almTbl U ybeanTb-
€S, YTO NEPCOHAN UMM NOJb3yeTCs.

CobntogaTth BCce NpeanncaHns, Kacarowmecs paboT ¢ TsKenbl-
MU Fpy3amMu.

ONACHO

OnacHOCTb AN XKU3HU BCeACTBUE OTCYTCTBUS 3aLUTHbIX

ycTpoicrs!

OTCYTCTBVIE CMOHTUPOBAHHbIX 3aLLUTHbIX YCTPOVICTB 3NIEKTPOHHOIo MO-

QYN8 W 3aLWUTHBIX YCTPOCTB B 061acT MydTbl/3n1eKTpoaBMraTens Mo-

JKEeT NMPUBECTU K MOJTYHEHUIO ONaCHbIX A4 XXN3HW TpaBM BCNeacTeme

yaapa TOKOM U KOHTaKTa C BpalarownmMncsa getansamum.

J I'Iepe,u. BBOOOM B 3KCnJ1yaTauno CHOBa CMOHTUPOBATb AEMOHTUPO-
BdHHbIE 3dLLNTHbIE yCTpOVICTBa, HanpumMmep I-)J'IeKTpOHHbIVI MoaoyJb
UK KOXKYXU MyDTbl!

ONACHO

OnacHOCTb Ans XXU3HU NPU HE CMOHTUPOBAHHOM 3J1EKTPOHHOM
Mmopyne!

KoHTaKTbl anekTpoaBMraTens MoryT HaXoAuUTbCS NOM ONacHbIM ANs
JKNU3HWU Hanps>keHnem!
HopmanbHas akcnnyaTaums Hacoca AOMNyCKaeTcs TObKO NPU CMOHTU-
POBaHHOM 371eKTPOHHOM MOy Ile.
- KaTeropuyecku 3anpeLuaetcs NOACOeANHSATbL MW 3KCNIyaTUpPOBaTh
Hacoc 6e3 yCTaHOBMEHHOrO 3/1EKTPOHHOro Mmogyns!

ONACHO

OnacHoOCTb ANf )KU3HU BCNeaCcTBUe nageHus aetanen!

CaMm Hacoc 1 ero 4acTu MoryT 6bITb O4eHb TsKenbIMY. [ageHve geTanen

MO>KET MPUBECTU K NMope3am, 3aLeMneHusam, yiumbam nnv ygapam,

BMOTb 4O CMEPTENIbHOrO MCXoda.

» Mcnonb3oBaTb TONbKO Nogxofsilee nogbeMHoe 06opydoBaHue n
ukcmpoBaTb getanu, YtTobbl He [OMNYCTUTL UX NAGEHUS.

« lpebbiBaHMe Nog BUCALLMM rPy30M 3anpeLLeHo.

 [pv XpaHeHWM 1 TPAHCMOPTUPOBKE, @ Tak>Ke Nepef BCeEMU yCTaHO-
BOYHbIMU M MOHTa>XHbIMK paboTamu cnepyeT obecneunTb 6e3onac-
HO€ MOMO>XKEHNE U YCTOMUYMBOCTb Hacoca.
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OCTOPOXHO

Fopsiuas noBepxHOCTb!

Becb HacoC MOXXET O4eHb CUITbHO HarpeBaTbCes. CyLlecTByeT ONacHOCTb
oxxoros!
« MNepeqn ntobbiMn paboTamm gaTb Hacocy ocTbITb!

OCTOPOXHO

OnacHocTb ownapusaHus!

IMpv BbICOKMX TeMMepaTypax nepekaymBaeMomn >XMAKOCTU U BbICOKOM
CUCTEMHOM [,aBMIEHVN NPEABAPUTENbHO [ATh HACOCY OCTbITb U CHPO-
CWTb AaBfieHNe B YCTaHOBKE.

BHUMAHUE

HOBPE)K.HEHME HacocCa Bcnencreue HEPEFPEBa!

Hacoc He gomxeH paboTaTb BxonocTyto 6onee 1 MyuHyTbl. Bcnepctsue
HaKOMMeHUs 3HEPruK TeMrnepaTypa CUITbHO MOBBILLAETCS, YTO MOXKET
MPVBECTYM K MOBPEXAEHMIO Bana, paboyero koneca v TOPLEBOro yMnioT-
HeHws.

« dakTn4ecKkuit pacxo He AOMKeH 6bITb HUXKE MUHUMATNBHOTO Q...

OpneHTUpOBOYHbIN pacyeT Q
Q.in=10% x Q
BpaLLeHns

min®

x (PaKT. 4aCToTy BpalleHns/MaKc. 4acToTy

max Hacoca

7.4 JlonycTUmble MOHTa)>XHble Moo~

)KeHUs U U13MeHeHue pacrnonoxe-

HUS 3NEeMEHTOB KOHCTPYKUUKU

nepen ycTaHOBKOW
Pacnono>keHne npegBapnTenbHO CMOHTUPOBAHHbIX B 3aBOL,CKOM YCTAaHOBKE KOMMOHEHTOB
OTHOCUTENbHO Kopnyca Hacoca (cm. Fig. 13) npu Heo6X0AMMOCTY MOXKHO U3MEHUTD Ha Me-
CTe. 9TO MOXeT ObITb HE0OX0OMMO, HaNpyMep, B ClIeAYHOLLMX CIyYasnx:

« obecneyeHue yaaneHns Bo3ayxa U3 Hacoca;

° ynyylleHWe yCNIOBMIA 3KCNIyaTaumnu;

+ n3bexkaHne HeLoNyCTUMbIX MOHTaXHbIX NOMNOXKeHUN (3nekTpoaBMraTenem n/unu anex-
TPOHHBIM MOAYIEM BHU3).

B 60/1bLUMHCTBE Crly4aeB 4OCTaTOMHO MOBOPOTA CbeMHOTO 610Ka OTHOCUTENBHO KOpMyca
Hacoca. BOo3MO>KHOE pacnono>KeHune 3f1eMeHTOB KOHCTPYKLMM OCHOBAHO Ha [OMYCTUMbIX
MOHTa>KHbIX MOMOXKEHUSIX.

Fig. 13: Pacnono>keHne aneMeHToB
KOHCTPYKLMN B COCTOSIHWUM NMOCTaBKM
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7.4.1  [OonycTuMble MOHTa)Hble Nono-
JKEHUS C rOpU3OHTalNbHbIM BasioM
anekTpoaBuraTens

i
Il

1l
fill

[lonycTUMble MOHTa>KHble MOMOXXEHUS C FTOPU3OHTalbHbIM BafIOM 3/1eKTpoaBuraTens u
3MeKTPOHHbIM Moy neM Beepx (0°) nokasaHbl Ha Fig. 14.

,D,OI'IyCKaETCFI ntoboe MOHTAaXKHOEe NONOXKeHME, KPOMe «3/1EKTPOHHbIM MOLYEM BHU3» (—

180°).

OnTUManbHoe yaaneHue BO3Ayxa 13 Hacoca o6ecneqmBaeTcs, eCiv BEHTUNALMOHHbIIA
knanaH obpaluen Beepx (Fig. 14, nos. 1).

Hakannueatowyniica KOHAEHCAT LefleHanpaBeHHo 0TBOAMTCA Yepes MMeloLmecs oTeep-
cTvs, dhoHapb Hacoca u anekTpoasuraTens (Fig. 14, nos. 2).

[ns 3Toro cneayeT yaanuTb Npobky Ha dnaHue 3neKTpoasuraTens.

Cronoline-IL-E/CronoTwin-DL-E

]

®

YBEOOMIJIEHUE

MOHTa>KHOE MONOXKEHNE C FOPU3OHTaNbHbLIM BalOM 3M1eKTPOABUraTens
ponyctumo ans Cronoline-IL-E/CronoTwin-DL-E TONbKO NpY MOLHOCTY
nsuratens He sbiwe 15 kBT.

Onopa gBuratens He TpebyeTcs.

Mpu mowHoCTH aBuraTens > 15 KBT ncnosib3oBaTb MOHTaXXHOE MOMoXe-
HVe TONbKO C BEPTUKabHbIM BaslOM 31eKTpoABuraTens.

Fig. 14: JonyCTMMble MOHTaXXHble NooXKe-
HWS C TOPU30HTASbHbIM BaNlOM 3J1EKTPOLOBU -

ratens

0 O

[¢]e)

Fig. 15: CronoBloc-BL-E

CronoBloc-BL-E

®

YBEAOMIJIEHUE

BriouHble Hacocbl cepumn CronoBloc-BL-E ycTaHaBnmBatoTcs Ha cooTBeT-
cTBytoLme yHOaMeHTbl unm KoHconm (Fig. 15).

JnekTpoasuratenb MoLHoCTbo 18,5 KBT gomkeH nmeTb onopy. Cm. npum-
Mepbl MOHTaXa.

|_|pVI YCTaHOBKEe 31eKTpoaBuraTensd B BEPTUKalbHOM MONOXKEHUN Heobxo-
OUMO NMPUBUHTUTb ONOPHbIE HOXKKK KOPMyCa HacocCa 1 ONOPHbIE HOXKKN
Kopnyca afiekTpoasuratens. 370 H806XO,D,I/IMO BbIMNOMHATL 6e3 Hanpaxxe-
HUA.

[ns MoHTaxka 6e3 Hanpsi>keHNst He06XOAVMMO BbIPOBHATb HEPOBHOCTY
Me>XAy OMOPHbIMW HOXKKaMW 3NeKTPOABUraTesNs U Kopryca Hacoca.

Mpumepbl MoHTaxa CronoBloc-BL-E

Moppep>kka He TpebyeTcs

i co)|

1]
oooo
1]

JIEE)

7
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®® Kopnyc Hacoca nogaep>kmBaeTcs
I
% Z
min. 5 mm
@® JnekTpodsuraTenb nognep>xusaeTcs

=

min. 5 mm

Kopnyc Hacoca nogaep>kvBaeTcs, 31eKTPO-
OBWraTenb 3akpenneH Ha yHOaMeHTe

Kopryc Hacoca 1 anekTpogsuraTens nog-
LepXKMBALOTCS

7

min. 5 mm

MpumMep ons pe3b60BOro KpenseHUsi OCHOBaHUS
+ BbICTaBMTb BECb arperaT Npu yCTaHOBKe Ha OCHOBaHMe NpyW NomoLLu BaTepnaca (Ha sany/

C E A B HanopHoMm naTpy6ke).
\ \  Mopknankw (B) Bcerga cnemyeT ycTaHaBnMBaThb CreBa U CpaBa B HEMOCPeO,CTBEHHOM
A 6M1M30CTU OT KpeneXkHoro Matepuana (Hanpumep, dyHoameHTHbie 60nThl (A)) Mexxkay

dbyHgameHTHOM pamoii (E) n dyngamenTom (D).
i +  PaBHOMEPHO M MPOYHO 3aTAHYTb KpeneXHbI MaTepuan.
 Tpwv paccTostHum > 0,75 M yCTaHOBMTb NOANOPKM A5 hyHOaMEeHTHOM paMbl N0 LeHTpY
MexXay KpeneXKHbIMU 3fIeMeHTaMMm.

Fig. 16: Mpumep ons pe3bb0BOro KpenneHus
OCHOBaHUSA
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7.4.2  [onycTuMble MOHTa)Hble NoOnNo-
)KeHUS C BepTUKamnbHbIM BasioM

anekTpoaBuraTens
[onycTumble MOHTa>KHble NMOMOXKeHNs C BepTUKalbHbIM BanoM 3/1eKTpoABUraTens nokasa-
4x90° Hbl Ha Fig. 17.
1
Q [onyckaeTcs No60e MOHTa>KHOE NMOMOXKeHWe, KpOMe MOSIOXKEHUS «31eKTpoaBUraTenb
[ © BHU3».
e

HakannueatoLmnitcs KOHAEHcaT LiefleHanpaBieHHO OTBOANTCS Yepes UMetoLLMecs 0TBep-
CTMS, hOHapb HAcoCa M ANeKTPOABUTaTeNb.

" 9 I'j‘l.u [ns 3Toro cnepdyeT yaanuTb NpobKy Ha naHLe 3NeKTpoaBuraTens.
/24 o
-ii1 CbeMHbIN 610K MOXKET ObITb pa3meLleH B YeTbIpex PasnyHbIX MONOXKEHUSAX OTHOCUTENbHO

Kopryca Hacoca (kaxxgoe ¢ warom 90°).

Fig. 17: JonyCcTMble MOHTaXHble NOSI0XKe-
HWA C BEPTUKalbHbIM BaflOM 3MeKTPoaBUra—
Tens

7.4.3  BpaweHue cbemHoro 6noka CbeMHbIN 610K cOCTOUT 13 paboyero koneca, POHaps U 3NeKTPOABUraTeNns C NeKTPOH-
HbIM MOAYeM.

Bpau.teHMe CbeMHOro 6;10Ka OTHOCUTENbHO Kopnyca HacocCa

@ YBEOOMIJTIEHUE

[ns obneryeHns npoBeneHNst MOHTaXKHbIX paboT UMeeT CMbICIT OCyLLe-
CTBMSITb MOHTAX Hacoca B Tpybonposofe. s 3Toro 3anpeLyaercs
MOACOEANHATE HACOC K AEKTPONUTAHMIO, @ TaKXKe 3aMOMHATb Hacoc
WK YCTaHOBKY.

JTanbl MOHTaXka CM. B rnase «3ameHa TOPLEBOro ynnoTHeHnsA».

1. CbeMmHbit 610K NoBepHYTb Ha 90° nnun 180° B HY>XHOM HanpaBAeHUN U CMOHTUPOBaTb
Hacoc B 06paTHOM NoC/Ie0BaTeNbHOCTY.

2. KpoHwTelH guddepeHUmnanbHOro gaTumka 4aBneHus npu noMoLy ogHoro U3 BUH-
TOB 3aKpenuTb Ha CTOPOHE, MPOTUBOMOJIOXHON 3M1eKTPOHHOMY Moaynto. MonoXkeHne
ounddepeHLManbHOro gaTymka gaBneHns OTHOCUTENbHO 3MEKTPOHHOTO MOgy s Npu
3TOM He U3MeHseTcs.

3. YnnotHutensHoe konbuo (Fig. I/I/lll, nos. 1.14) nepe MOHTa>KOM XOPOLLO CMOUUTb
(He MOHTMPOBaTb YNNOTHUTENbHOE KOMbLIO B CYXOM COCTOSHMUM).

@ YBEOOMINEHUE

Bcerga cneguTb 3a Tem, 4ToObl He 4ONYCKaTb MepeKpy4MBaHNS UM 3a-
>KaTus YNNOTHUTENBHOIO KObLA (Fig. IMAN, nos. 1.14) npv MOHTaxe.

4. Tepepn BBOAOM B 3KCMAyaTaLMIO 3aM0HUTL HAaCOC/yCTaHOBKY, NOAHATL AaBneHne A0
CMCTEMHOTO M MPOBECTU NPOBEPKY repMeTUUHOCTU. B criydae HerepMeTMUHOCTH B 30-
He YNMOTHUTENbHOTO KOMbLA U3 HacoCa CHavana BbIXOAWT BO3AyX. DTy HerepmeTuy-
HOCTb MOXKHO NTOKaNN30BaTh HaNp1Mep, MPY NOMOLLM CeUManbHOro cnpes Ans nomc-
Ka yTeuek (HaHecTu B 3a30p Mexxay KOpMycoM Hacoca v (hoHapeMm, a TakxKe Ha UX
pe3bboBble COeANHEHUs).

5. Ecnm HErepMeTu4HOCTb He yaeTCqa YCTPaHUTb, YCTAHOBUTb HOBOE YNJIOTHUTESIbHOE
Konbuo.
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7.5 MoproToBKka MOHTaXKa

Mecmo ycmaHoBku

BHUMAHUE

MaTtepuanbHbii yuwep6 BcnegcrTeue nepernba unm cxxkatus
Tpy6onpoBofoB usmepeHus gasneHus.

HeHagne>kallee BbiMonHeHWe paboT MoXXeT NoBpeaunTb Tpybonposoa
M3MepeHnsa OaBJieHnA.

lMpv BpaLLeHnn cbemHoro 611oka 3anpeLyaeTcs crnbatb MU COKUMaTb
Tpy6onpoBoAbl U3MepeHUs AaBMeHus.

6. [Ans noBTOPHOW yCTaHOBKMN And depeHLManbHOro 4aTumka 4aBneHnst He3HAUNTeNbHO
1 paBHOMEPHO COrHYTb TpybonpoBoabl U3MepeHUst 4aBeHUs B noaxoasiiee nono-
>XeHue. He gponyckaTb Npu 3ToM 0eOpMUPOBAHUS 32>KUMHBIX BUHTOBbIX COeMHe-
HUN.

BHUMAHUE

MoBpexxpeHue BcneacTeue HeHaaneXxawero obpauieHus!

HeHapnexaluee BBOpa4MBaHMe BUHTOB MOXKET NPUBECTU K 3aTpyOoHe-
HWIO XO0Oa Bana.

Bo BpeMsi BBOpauMBaHus BUHTOB NMPOBEPATb XO[, Bana, Clierka spaluas
KpbINbYaTKy BEHTUNATOPA 3MEKTPOABUraTeNs TOPLIOBbIM KIOYOM. Mpu
Heo6X04MMOCTH eLLe pas 0CNabuTb BUHTbI Y 3aTAHYTb PaBHOMEPHO
KpecT-HakpecT.

@ YBEOOMIJIEHUE

Mpuv noBopaunBaHum guddepeHUManbHOro gaTyunka OaBneHns He 0o-
nycKaTb NepenyTbiBaHWUS CTOPOHbI BCACbIBAHNS M HAMNOPHOM CTOPOHbI Ha
3TOM pgaTtymke!

[ononHutenbHyto MHpopMaLmio o AnddepeHUmanbHOM AaTyHvKe AaB-
NEHWs CM. B TN1aBe «JNEeKTPONOOKIIOUEHNEY.

Heobxoonmo NPOBEPUTb COOTBETCTBME HACOCA AAHHbLIM B TpaHCHOpTHOI;I HaKNagHom N He-
Me[J1eHHO CO0bLWMTb KOMMNaHMN Wilo 0 BO3MOXXHbIX noBpeXXOeHnAax Unm oTCyTCTBYHOLWNX
HacT4ax. npOBepVITb peweTyaTbie neperopooku /KapTOHHbIe K0p06Kl/I /yI'IaKOBKVI Ha Ha-
nn4yne 3anyacten unm I'IpI/IHa,CI,J'IE)KHOCTeVI, KOTOpble MOTYT BXOOUTb B 06bEM NOCTaBKM Ha-
coca.

OCTOPOXHO

OnacHOCTb TPAaBMUPOBAHUS NioAeN U NOBpeXXAeHUs MaTepu-
anbHbIX LLeHHOCTEN NpU HeHagneXxalmx aemcTeusx!

* BbIMOMHATL YCTAaHOBKY TOJIbKO MOC/IE 3aBEPLUEHNS BCEX CBAPOUHbIX
paboT, nanku n, ecnn TpebyeTcs, NPOMbIBKM CMCTEMbI TPY6ONpoBO-
[0B.

— 3arps3HeHMs MOTYT BbIBECTU HAaCOC U3 CTPOS.

YCTaHaBMMBaTb HACOC B YNCTbIX, XOPOLLIO NPOBETPMBAEMbIX, HEB3PbIBOOMACHbIX MOMELL,e-
HUSX ¢ BUbpousonsumeit, B KOTOpPbIX TeMNepaTypa He OMyCKaeTCs HUXKe HyIIs, a TakKe
obecneyeHa 3awMTa OT HeGNAroNPUATHBLIX MOrOAHbIX YCMOBUIA M NbIAW. YCTaHOBKA Haco-
COB Ha OTKpbITOM BO3Ayxe 3anpeteHal Cobntogate npegnucaHnsa us rnasbl «Obnacts
npUMeHeHns»!

YCTaHOBUTb HAacoC B NErkOf0CTYNHOM MecTe. ITO YNpoLaeT npoBefeHne nocnienyoLmx
NPOBEPOK, TEXHUYECKOrO 06CNY>XKMBaHUS (HAaNPUMEp, 3aMeHa TOPLEBOTO YIIOTHEHNS)
VNN 3aMeHbI.

CobntopgaTb MUHMMaIbHOE OCEBOE PACCTOSHNE MeXAY CTEHKOW 1 KOXKYXOM BEHTUNATO-
pa anekTpoABuratens: cB0604HOe paccTosHMe AN AeMOHTaxa MUH. 200 MM + gnameTp
KOXKyXa BEHTUATOpa.
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* Hap MecToM yCTaHOBKM HaCOCOB A0MKHO bbITb yCTaHOBNEHO Npucnocobnexne ons 3a-
KpenmneHus nogbeMHOro ycTpoicTsa. ObLyas Macca Hacoca: CM. KaTanor Unu NCT AaH-
HbIX.

dyHOameHm

BHUMAHUE

HedeKTHbIW (hyHOaMEHT UM HenNpaBuUIbHas YCTaHOBKa arpera-
Ta!

HedexTHbIN yHAAMeHT UK HenpaBUIbHas YCTaHOBKaA arperaTa Ha
OCHOBAHMW MOTYT MPUBECTM K HEMCNPABHOCTU Hacoca.

» Takue HENCNpPaBHOCTU HE MOKpPbIBaeTCA rapaHTmePl.

* Hn B KOeM cnyyae He ycTaHaBNMBaTb HACOCHDBIN arperaTt Ha He3akpen-
NEeHHble NN HeJ0CTaTOYHO NMPOYHbIE MOBEPXHOCTU.

@ YBEAOMIJIEHUE

[ns yCTaHOBKM HEKOTOPbIX TUMOB HaCOCOB C 3aLLMTO OT BUOpaLmii Tpe-
6yeTcsa ogHOBPEMEHHOE OTaeneHe CobCTBeHHO (PyHAAMEHTHOro 6110Ka
OT 3NeMeHTa KOHCTPYKLMM NPY NOMOLLM TMBKOI pa3aenuTenbHol
npoknaaku (Hanpumep, nocpeacTBoM NPobKOBOro MaTepmana unm nna-
cTuHbI Mafund).

OCTOPOXXHO

TpaBMupoBaHue nioAei U MaTepuanbHbIi yuiep6 npu HeHaane-
>Kawmx pgencremnax!

Mp¥ CAULLKOM BbICOKOW Harpy3Kke TPaHCMOPTUPOBOYHbIE MPOYLLMHbI,
YCTaHOBMNEHHbIE Ha KOpMyce 3/1eKTpoABMuraTens, MoryT obopsatbcs. ITo
MOXKET MPUBECTU K TAXKENbIM TPaBMaM 1 NOoBPe>KaeHNto nsgenms!

+ MogHUMaTb HacoC TOMbKO NMPU MOMOLLM JONYLLEHHbIX FPy30Mo4beM-
HbIX Mpucnocobnernii (Hanpumep, Tanei, kpaHa). CM. TakxKe rnasy
«TpaHCMOPTMPOBKA N XpPaHeHUe».

* YCTaHOBMEHHble Ha KOpMyce 3/1eKTPoABUraTeNs TPaHCMOPTUPOBOYHbIE
MPOYLUNHbBI NPefHa3Ha4eHbl UCKITYNTENTbHO 15 TPaHCMOPTUPOBKM
anekTpoasuratens!

@ YBEOOMIJIEHUE

3710 obneryaer BbiNONHEHME AanbHenwWMX paboT Ha arperaTe!

+ YT06bI HE NPULLINOCH OMOPOXKHATL BCIO YCTAHOBKY, YCTaHOBUTb Nepeq,
HaCcoCOM ¥ Mocsie Hero 3anopHyo apMaTypy.

Mpu HeobxoAMMOCTH criedyeT NpeaycMoTpeTb Tpebyemble 06paTHble KfanaHsl.

ModcoeduHeHue mpy6onpoBodos
BHUMAHUE
OnacHOCTb NOBpeXXaeHUit BcreacTBue HeKBanvuguLMpoBaHHOTO
obpaiyeHus!

Hacoc 3anpeLiaeTcs MCMNob30BaTh B Ka4ecTBe TOUKM OMopbl Ans Tpy6o-
nposoga.
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r=2,5*(d-2s)
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Fig. 18: Y4acToK BblpaBHMBaHWS NOTOKA
nepep 1 3a HACOCOM

3aknioyumenbHbiii KOHMPOIb

@ YBEOOMIJIEHUE

lMpepoTBpalwiaTh KaBUTaLMIO B NoTOKe!

« lpepycMoTpeTb Nepen 1 3a HACOCOM YHaCTOK BbIPaBHMBAHUS MOTOKA B
topme npsimoro Tpybonposoda. AnnHa AaHHOTO Y4acTKa BblpaBHMBa-
HUS OTOKA [OMKHa 6bITb PaBHa Kak MUHUMYM 5-KpaTHOMY HOMM-
HanbHOMy AnameTpy hnaHua Hacoca.

*  Y[anuTb KOXXyxu hnaHLeB co BCACbIBAOLLLEro v HanopHoro naTpy6bka Hacoca nepep
ycTaHoBKol Tpybonposopaa.

* Wmetoweecs 3HaYeHne NPSH ycTaHOBKM JoOMmKHO Bceraa 6biTb 60bLue Tpebyemoro 3Ha-
yeHnsa NPSH Hacoca.

+ Ycunus u MoMeHTbI (HanpuMmep, BCNEeACTBUE CKPYUMBAHUSA, TEMIOBOrO PacLUMPEHNs), KO-
Topble crcTema TpybonpoBoaoB nepenaeT Ha aHLbl HACOCOB, He [OMKHbI MPEeBbILLATbH
L,0MYyCTUMble YCUANSA Y MOMEHTbI.

+ [pu MoHTa>Ke TpybOMNpPOBOAOB M HACOCOB He [OMYyCKaTb BOSHUKHOBEHUS MeXaHUYeCKNX
Hanps>KeHUn.

» TpybonpoBofbl 3aKpenuTb Tak, YTOObI 1X BeC He MepefAaBasncs Ha Hacoc.

» BcacbiBatowmn TpybonpoBo BbINOMHUTL Kak MOXKHO 6onee KopoTKuM. Mpoknaabisath
BCacblBaloLLMM TPybONpoOBOA K HAacOCy € MOCTOSHHbIM MO bEMOM, @ B 0bnacTu npu-
TOYHOrO OTBEPCTUSA — CO CMYCKOM. M36eraTb BO3MOXKHbIX BO3AYLLHbIX BKNHOYEHNUN.

+ Ecnu gna BcacbiBatowlero Tpybonposoaa TpebyeTca rpsseynasnusaTenb, To ero ceoboa-
Hoe nonepeyHoe cevyeHne AOMKHO COOTBETCTBOBATbL 3-4-KpaTHOMY MornepeyHoOMy ceye-
Huto Tpybonposofa.

* HoMuHanbHble guameTpbl KOPOTKMX TPYOONPOBOAOB AOMKHbI MO KPalHe Mepe cOOT-
BETCTBOBATb HOMWHAIbHLIM AMamMeTpamM NOACOeAVMHEHWI Hacoca. N ANvHHbIX Tpy6o-
npoBoAoB onpefenuTe Hanbonee 3PpdeKTUBHbIA HOMUHANBHBIN JUuameTp.

* YT1o6bl M36exxaTb 60oNbLUMX NepenafoB AaBeHNs, NepexofHMKM Ans 6onee KpymnHbIX HO-
MWHaNbHbIX ANaMeTPOB J0MKHbI ObITb BbIMOSHEHbI C YrAOM pacTsopa npubn. 8°.

* HerepmeTM4HOCTM Ha pe3b60BOM COefUHEHNMN C 0OXKUMHBIM KOMbLIOM MOTYT BO3HUKHYTb
BO BPEMSs TPAHCMOPTMPOBKM (HanpuMep, Npu CMeLLEeHUM ¢ MeCTa) ¥ MaHUMYIALMIA C Ha-
cocom (BpaLeHve NpuBoaa, HanoXkeHue 130naumm). [JononHUTENbHbIA NOBOPOT pe3b60o-
BOTO COeAMHEHUS C 0B6XKMMHbIM KOMbLOM Ha 1/4 060poTa ycTpaHsaeT HerepMeTUHHOCTb.
Ecnu nocne 37oit 1/4 060poTa HerepMeTUHHOCTb BCE elue 0CTaeTcs, Aanblue He NoBopa-
4KBaTb, @ 3aMeHNTb pe3bb0BOe COeANHEHME.

\

Fig. 19: JononHUTeNbHbIV NOBOPOT pe3b60BOro coegnHeHNs ¢ 06>XKMMHbIM KOMbLOM Ha
1/4 o6opoTa

ELLle pa3 MpoBepWTb BbIBEPKY arperata CorfacHo rnaee «YCTaHOBKa».

e Ecnu TpebyeTcs, 3aTAHYTb PyHOAMEHTHbIE BUHTbI.
= [poBepuTb BCE MOACOEANHEHUS HA MPABUIBHOCTb U (DYHKLMOHANBbHOCTb.
«  MydTa/Ban 0OMKHbI CBO6OAHO NOBOPAUNBATLCS PYKON.

Ecnu mydTa/Ban He NoBopaumnBatoTCs:

e 0cnabutb MydTy M 3aHOBO PaBHOMEPHO 3aTsHYTb ee C MpefAnucaHHbIM MOMEHTOM Bpa-
LleHus.

Ecnu 3Ta Mepa He nomorna:

*  [EMOHTMPOBaTb 3NeKTpoaBuraTens (CM. rnasy «3aMeHa 3MeKTPOABUraTens»);

°* OYUCTUTb Ll,eHTpMpyIOLLI.Mﬁ ANEMEHT U belaHELl, afnekTpoosuraTens,
¢ CHOBa CMOHTMPOBATb 3N1EKTPOLOBUraTesb.
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7.5.1 [OonycTumble yCUNUSA U MOMEHTbI
Ha ¢pnaHuax HacocoB

MoaBelweHHbIN B Tpybonposoae Hacoc, cnyyait 16 A (Fig. 20)

Ycunus F [H] MomeHTbl M [H-m]

Z ycunun F Z MOMeHTOB M

HanopHbIii 1 BcacbiBatowmin hnaxew

32 450 525 425 825 550 375 425 800

40 550 625 500 975 650 450 525 950

50 750 825 675 1300 700 500 575 1025
65 925 1050 | 850 1650 750 550 600 1100
80 1125 | 1250 | 1025 | 1975 800 575 650 1175
100 1500 | 1675 | 1350 | 2625 875 625 725 1300
125 1775 | 1975 | 1600 | 3100 1050 | 750 950 1525
150 2250 | 2500 | 2025 | 3925 1250 | 875 1025 | 1825
200 3000 | 3350 | 2700 | 5225 1625 | 1150 | 1325 | 2400
250 3725 | 4175 | 3375 | 6525 2225 | 1575 | 1825 | 3275

3HaueHus coznacHo ISO/DIN 5199 — knacc Il (2002) — npunoxceHue B

Fig. 20: PacueTHblii criyuaii Harpy3ku 16 A Tabs. 4: [onycTUMble YCUANS M MOMEHTbI Ha (hflaHLAX HACOCOB B BEPTMKaNbHOM Tpy6onpo-

ENISO 5199, npuno>xeHue B BoAE

BepTuKalbHbI HACOC Ha OMOPHbIX HOXKKaX, criyyart 17 A (Fig. 21)

Ycunus F [H] MomeHTbl M [H-m]

Z ycunui F 2 momeHTOB M

HanopHblii 1 BcacbiBatowmin hnaHey

32 338 394 319 619 300 125 175 550
40 413 469 375 731 400 200 275 700
50 563 619 506 975 450 250 325 775
65 694 788 638 1238 500 300 350 850
80 844 938 769 1481 550 325 400 925
100 1125 | 1256 | 1013 | 1969 625 375 475 1050
125 1331 | 1481 | 1200 | 2325 800 500 700 1275
150 1688 | 1875 | 1519 | 2944 1000 | 625 775 1575
200 2250 | 2513 | 2025 | 3919 1375 | 900 1075 | 2150
250 2794 | 3131 | 2531 | 4894 1975 | 1325 | 1575 | 3025

3HaueHus coznacHo ISO/DIN 5199 — knacc Il (2002) — npunoxceHue B

Tabs. 5: [lonycTUMble YCUNS M MOMEHTbI Ha (hflaHLLAX HACOCOB B TOPU30HTaNbHOM Tpy6o-
nposone

Fig. 21: PacyeTHbIn cnyyam Harpyskm 17 A,

EN ISO 5199, npuno>xxeHve B
[Op130HTaNbHbIN Hacoc, NaTpybkmn ocesble, X-0Cb, cryyan 1A

Ycunus F [H] MomeHTbl M [H-m]

[ Fy, | Z ycunun F M, | M, | M, | Z MmomeHTOB M

BcacbiBalowwumit hnaHeL

50 578 | 525 |473 | 910 490 |350 |03 |718
65 735 | 648 |595 | 1155 525 |385 |420 |770
80 875 |788 |718 | 1383 560 | 403 | 455 | 823
100 1173 | 1050 | 945 | 1838 613 |438 |508 | 910

Fig. 22: Cny4ait Harpysku 1A 125 1383 | 1243 | 1120 | 2170 735 |525 |665 |1068
150 1750 | 1575 | 1418 | 2748 875 |613 |718 | 1278
200 2345 |2100 | 1890 | 3658 1138 | 805 |928 | 1680
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7.5.2

38

OTBop KOHﬂeHCBTa/MBOﬂﬂI.lMﬂ

Ycunus F [H] MomeHTbI M [H-m]

2 MOMeHTOB M

3HaueHus coznacHo ISO/DIN 5199 — knacc Il (2002) — npusnoxceHue B

Ta6n. 6: JonycTMble YyCUNUS M MOMEHTbI Ha (hiaHLax HacoCoB

[OpU30HTaNbHbIA HAacoc, NaTpybku cBepxy, Z-0Cb, ciyyait 1A

Ycunus F [H] MomeHTbl M [H-m]

Fy Ry | Zycunun F M, | M, | M, | Z MmomeHTOB M

Mpu>xumHon ¢naHey,

32 315 298 368 578 385 263 298 560
40 385 350 438 683 455 315 368 665
50 525 473 578 910 490 350 403 718
65 648 595 735 1155 525 385 420 770
80 788 718 875 1383 560 403 455 823
100 1050 | 945 1173 | 1838 613 438 508 910
125 1243 | 1120 | 1383 | 2170 735 525 665 1068
150 1575 | 1418 | 1750 | 2748 875 613 718 1278

3HaueHus coznacto ISO/DIN 5199 — knacc Il (2002) — npunocerue B

Tabn. 7: onycTYMble yCUIUS U MOMeHTbI Ha (hriaHLax HacocoB

Ecnu He Bce [efcTBYOLLME Harpy3KN [OCTUTAOT MaKCUManbHbIX LOMYCTUMbIX 3HAYEHU,

0[1Ha M3 3TUX Harpy30K MO>XKeT BbIXOAWTb 3a Npefenbl 00bI4HOr0 NpeAenbHOro 3Ha4YeHus.

Mpu yCnoBMK, YTO BbINOSHAIOTCS CliedytoLne ONONMHUTENbHbIE YCTOBUS.

» Bce KOMMOHEHTbI 04HON CUJTbI UM OOHOTO MOMEHTA JOCTUIAlOT 3HAYEHUS, MPEBOCXOOs -
LLIero MakCUMarsbHO onycTumMoe He 6onee yeM B 1,4 pasa.

e Ycunve v MOMEHT, OeiCTBYHOLLME Ha KaXKAbIV (hraHeL, BbIMOMHSOT YCoB/Me KOMMEeHca-
LIMOHHOTO YpaBHUBaHMWSI.

2 2
2 2 1M
effective + effective <2
2N e pemieed 1 22
max. permitted

Fig. 23: KomneHcauMoHHOe ypaBHUBaHNe

max. permitte

2 Foppenr. M Z Mygper, — 3TO apudmeTnHeckne cyMmbl 3 eKTUBHBIX 3Ha4eHnin obonx dpnax-
ues Hacoca (Bxom u Bbixoa). X Fnax. permitted M1 & Moy permitted — aPUMETUHECKME CYyMMbI MaKCW-
ManbHO 4OMYCTUMbIX 3HaUYeHN 06oux dnaHues Hacoca (Bxod 1 Bbixod). Mpu komMneHcaum-
OHHOM YpaBHMBaHUN anrebpanyeckme 3Hakn, ctoswme neped X F n X M, He yunTbiBatoTCS.

BnusHue maTepuana v TemnepaTypbl

MakcumanbHO JONyCTUMbIE YCUNNSA U MOMEHTbI YKa3aHbl 415 CEPOro YyryHa B KayecTse
OCHOBHOrO MaTepuana npu NCXo4HOM 3HauveHun TemnepaTypbl 20 °C.

Mpwn 6onee BbICOKMX TemMnepaTypax 3Ha4eHUs HE06X0AUMMO KOPPEKTUPOBATb B 3aBUCUMMOCTH
OT COOTHOLLEHNS KO3(PPULMEHTOB 3M1aCTUYHOCTM CleaytoLmm obpasom:

Et, cepblit Hyryu/E
E

E

20, cepblit 4yryH

= KO3 PULMEHT 3NACTUHHOCTM CEPOTO YyryHa Npu BbIOpaHHOW TemnepaType

t, cepblit uyryH

= KO3(pDULMEHT 31aCTUHHOCTM ceporo YyryHa npu 20 °C

20, cepblii 4yryH

an/IMEHeHVIe Hacoca B CucTeMax KOHOUMUMOHMPOBAHUSA NN OXNaXXOeHUA:

- KoHpeHcaT, ckannuBaoLwmincs B poHape, MOXHO OTBOAWTDL LieneHanpaslieHHo Yepes
nmetoLeecs oTeepcTme. K 0TBEPCTMIO BO3MOXKHO NOAKITIOYEHWEe CAMBHOIO Tpybonpo-
BOAA AN5 0TBOAA HEDOSbLLIOTO KOIMYECTBA BbIXOAALLEN XXUOKOCTH.

°  JnekTpoABuraTenv UMerT OTBEPCTUS AN CNIMBA KOHAEeHCaTa, KOTOpble 3aKpbITbl pe-
3VMHOBOW 3arfyLLKON Ha 3aBofe. Pe3nHoBas 3arnyLuka nossonseTt obecneymBaTb Knacc
3awmnThbl IP55.

e MoOHTa>kHOe Nono>XKeHue:

HonyckaeTca ntoboe MOHTa>KHOE MOMOXKEHNE, KPOME MOJIOXKEHMS «3NeKTpoaBuraTenb
BHU3».

+ BeHTunaumoHHbiit knanaH (Fig. I/, nos. 1.31) gonkeH 6biTb Bcerna obpalleH BBepx.
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BHUMAHUE

Mpun cHATOM pe3MHOBOM 3arnyLike Knacc 3awmTbl IP55 6onblue He obec-
nevmsaetca!

@ YBEOAOMIJIEHUE

B ycTaHOBKax, MOoANIeXaLLMX U30/15UMKN, 0ObIYHO [OMNYyCKaeTCs U30MsLms
TOJIbKO KOpPMyca Hacoca, a He dhoHaps, npusofa u auddepeHumanbHoro
[aTyMKa AaBNeHus.

Mpu upeamepHoM 06pa3oBaHNK KOHAEeHcaTa u/unu obnefeHeHn NOBEPXHOCTH hoHaps,
KOTOpble CUMbHO CMAYMBAOTCA KOHAEHCATOM, Tak)Ke MOXHO [OMOSTHATENBHO N30MPO-
BaTb (HenocpenCcTBeHHast M30MALMS OTAEMbHbIX MOBepxHocTei). Mpu 3Tom obecneynTs
HamnpaBJieHHbIN OTBOJ, KOHAEeHCaTa Yepes CIMBHOe 0TBepCcTMeE poHaps.

Mpw BbINOMHEHWUN CEPBUCHbIX PabOT He AOMKHO BO3HMKATb NPENsATCTBUNA AN MOHTaXa
oHaps. Bcerga pomkeH 6biTb CBOOOAHBIN [OCTYN K HUXKENEPEYNCTIEHHBIM 31IEMEHTaM
KOHCTPYKLMW.

*  BeHTUNAUMOHHBIN KnanaH

* MydrTa

o Koxyx MydTbl

MpuHmaTh BO BHUMaHue DIN EN 12828. MNpu ncnonb3oBaHWUM N30ASLUMOHHBIX MaTepuanos
YUYMTbIBATb NX COBMECTUMOCTb. COeANHEHNS aMMMaKa MOTYT BbI3bIBaTb KOPPO3MOHHOE
pacTpeckMBaHWe Ha NaTyHHbIX KOMMOHeHTax (Hanpumep, AuddepeHuManbHbIi AaTYMK
[aBNeHus, BEHTUASLMOHHBIA KnanaH). Mi36eraTb NpAMOro KOHTakTa € aTyHHbIMW KOMMO-
HEeHTaMW.

8 AnekTponoakmno4veHue

ONACHO

OnacHOCTb 415l )KU3HU BCNeACTBME NOPa>KeHUs INeKTpuye-
CKUM TOKOM!

Hernapne>kalume gencTBms Bo BpemMs paboT ¢ anekTpoobopyaoBaH/eM
NpUBOAST K CMEPTU BCNEACTBME NOPAXKEHNS 3NEKTPUYECKUM TOKOM.

+ JneKTpuYeckoe NofcoequHeHne AOMKeH BbINMOMHATb TOMbKO KBaNn-
(DULMPOBAHHBI 3NEKTPUK COTNACHO AeNCTBYIOWMUM NpeanucaHmsm!

« Ctporo cobntogatb npeanvcaHns no TexHuke 6esonacHocTtu!

+ lMepen Hayanom paboT Ha U3penumn ybenuTbcs B TOM, HTO Hacoc v
MPVUBOS, 3NIEKTPUYECKN N30NMPOBaHbI.

+ Y6enunTbcs, YTO 00 3aBepLUeHns paboT HAKTO HE CMOXKET BKIOYNTb
3/1IEKTPONUTaHNE.

+ ObecneynTb OTKMOYEHNE 1 6NIOKMPOBKY BCEX MCTOYHWUKOB HEPTUN.
Ecnv Hacoc oTKIIOYEH MPeAoXPaHNTENbHBIM YCTPONCTBOM, UCKMHO-
YNTb BO3MOXKHOCTb €70 BKOYEHNS 4,0 YCTPaHEHNS HEUCMPABHOCTY.

+ JneKTpuYeckne MalluvHbl 0653aTeNbHO A0MKHbI 6bITb 3a3eMneHbl.
3a3emeHune [OMKHO COOTBETCTBOBATbL NPUBOAY, @ TakXKe TpeboBa-
HWSIM COOTBETCTBYHOLLUMX CTAHA,APTOB M NpeAnncaHnii. Knemmbl 3a-
3eMIeHNS U KPeneXXHble 3r1eMeHTbl JOMKHbI UMeTb COOTBETCTBYO-
LMe napameTpbl.

+ Kabenu anekTponuTaHns HU B KOEM cilyHae He [OJIKHbI KacaTbes
Tpybonposofa, Hacoca Unu Kopryca afneKkTpoasuraTens.

» Ecnu cyulecTByeT BEPOATHOCTb KOHTAKTa NOfelN C HACOCOM VNN
nepeKa4nBaeMow >KMOKOCTbIO, TO 3a3eMNeHHOe COeQMHEHME [OMK-
HO 6bITb [OMOJIHUTENIBHO OCHALLEHO YCTPOMCTBOM 3aLLMTbl OT TOKOB
YTEUKMN.

« CTporo npuaep>kmMBaTbCS MHCTPYKLMI MO MOHTAXY M 3KCNIyaTauum
npuHagnexxHocTen!
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8.1

40

MpenoxpaHuUTEnb CO CTOPOHbI ce-
™

ONACHO

KoHTakTHOe Hanpsi>keHWe OonacHO Afs XXU3HuU!

M3-3a Hepasps>KeHHbIX KOHAEHCAaTOPOB B 3/1IEKTPOHHOM MoAy-
ne MO>XeT BO3HUKaTb BbICOKOE KOHTAaKTHOE Hanpsi>KeHue gake
B BbIKJIIOYE€HHOM COCTOSIHUM.

MoaTomMy pa6oTbl Ha 3N1EKTPOHHOM MOAyJle MOXKHO HauMHaTb
TONbKO CNyCTA 5 MUHYT!

TMPUKOCHOBEHWE K LETANSIM, HAXOOALLMMCS! MOf, HANPS>KeHWeM, MPUBO-
OWT K CMEPTM UM TSHKESbIM TPaBMam.

« TMepep BbiNoNHeHWeM paboT Ha HAcOCe OTKITIOUNTL BCe (hasbl HaNpsi-
XKEHWSA MATaHWS M 06€CMeYnNTb 3aLLMUTY OT MOBTOPHOTO BKIKOYEHNS!
MopmoXxXpaTh 5 MUHYT.

« MpoBepuTb, BCE MM NOACOeANHEHMS (B TOM YnCiie KOHTaKTb 6e3
Hanps>keHusl) obecToueHbl!

« KaTteropuuecku 3anpeLiaertcs BCTaBNATL NpeameTsl (Hanpumep,
rBo34b, OTBEPTKY, NPOBOJIOKY) B OTBEPCTMS 3NEKTPOHHOTO Moy is!

« CHOBa YCTaHOBUTb 4EMOHTUPOBAHHbIE 3aLUMTHbIE YCTPONCTBA
(Hanpumep, KpbILWKy Moayns)!

OCTOPOXHO

OnacHocTb neperpy3ku cetu! HenpaBunbHbIi pacyeT ceTu Mo-
>KeT NpuBecTu K c605IM B CUCTeMe U BO3ropaHuio kabenen
BCNe[iCTBME Neperpysku ceTu.

B MHOTrOHacocHOM pexxviMe paboTbl BO3MO>KHA KpaTKOBPeMEHHast 3KC-
nyaTaums cpasy BCex HacoCoB.

Mpwn pacyeTe ceTn yunTbiBaTb MHOFOHACOCHbIN pe>XnmM paboTbl, ocobeH-
HO MpW ONpefeneHnn NCNonb3yeMblX Ce4eHnn Kabens n npegoxpaHmn-
Tenen. ng ka>xgoro npuBoga Heobxognmo obecrnevnTb COOCTBEHHYHO
JINHWIO MUTaHWS C OTAENbHbIM NPefoXpaHUTENIEM.

OMNACHO

OnacHoOCTb AN XXU3HU NPU He CMOHTUPOBAHHOM 3IEKTPOHHOM
mopnyne!

KOHTaKTbI ANeKTpoaBuraTend MoryT HaxoguTbCd Nopn onacHbIM On4d
XKN3HN Hal'lpﬂ)KEHI/IEM!

Hopmaanaﬂ JKCnnyaTauma Hacoca OoonycKaeTcd TOJIbKO Npu CMOHTU-
POBAHHOM 3J1IEKTPOHHOM Mopyne.

o KaTerOpMHeCKM 3anpewaeTcda noacoeonHATb UK 3KCNJTyaTUpoBaThb

Hacoc 6e3 YCTAHOBJIEHHOTO 3JIEKTPOHHOIO MO,El,y.rIﬂ!

BHUMAHUE
OnacHocTb MaTepuanbHoro yuep6a BcnefcTeue HeKBanugpm-
LIMPOBaHHOrO 3MeKTPUYECKOro nogcoeanHeHus!

+ CnenuTb 3a TeM, 4TOObI BUA, TOKA M HaMps>KeHWe NOAKIIoYeHNS K ce-
TV COBMAQanu ¢ AaHHbIMK Ha hupMeHHoN Tabnnyke Hacoca.

MpenoxpaHMTenu co CTOPOHbI CETHU BCErAa AOMKHbI COOTBETCTBOBATb INEKTPOTEXHU-
4YeckMM napameTpam Hacoca!

Co6niopaTth NpeanucaHns MeCTHOro NpefnpusATUS 3HeprocHabXkeHus!

MakcrManbHoO onycTMMble MapaMeTpbl NPefoXpaHUTENs CM. B ClieaytoLLelt Tabnuue;
cobnopaTh faHHble Ha UpMeHHON Tabnnuke.
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8.2

TpeGOBaHMﬂ unpepenbHble 3Ha-
YeHUsA TOKOB BbICLUUX rAPMOHUK

MowHocTb P Makc. HoMmuHan npepoxpanuTens, [A]

1,5..11 kBt 25
15 kBT 35
18,5..22 kBT 50

Tabs. 8: MakcMManbHO 0OMYCTUMbIE NapamMeTpbl NPpeaoXpaHnTens

JIMHeNHbIY aBTOMAT 3aWMUTbI

PekomeHOyeTcs yCTaHOBUTb NIMHEMHbIV aBTOMAT 3aLLUThbI.

@ YBEOOMIJIEHUE
XapakTepucTuka cpabaTbiBaHMS NMMHEAHOrO aBTOMaTa 3almnThl: B
Meperpy3ka: 1,13 — 145 X | oy

KopoTkoe 3ambikaHue: 3=5 x |, .

YCTPOIACTBO 3al4MTHOFO OTKNIOUEHMS Npu Nepenane HanpskeHus (Y30)

[aHHbIM HACcOC OCHALLEH YacTOTHbIM Npeo6pasoBaTenem. Mo3ToMy ero 3awuTa ycTpoin-
CTBOM 3alUUTHOrO OTKMIOYEHUA NPU Nepenaae Hanps>KeHns HeponycTUMa. YacToTHble
npeobpa3oBaTenn MOryT HeraTMBHO BO3[eNCTBOBaTb Ha PYHKLMM YCTPOMCTBA 3aLLMUTHOIO
OTKIOYeHNs NpY Nepenage Hanps>KeHus.

UcknioveHne: MOXKHO UCMONIb30BaThb YCTpOIZCTBa 3dWKMTHOTO OTKJTIOYEHUA Npu nepenage
Hanps>XeHna B CENEKTUBHOM YHUBEPCASIbHOM UCMNOJTHEHUN TUMA B.

. 0603Ha‘-IEHVIP'| AR | |———||WMW|
* Tok cpabaTtbiBaHus:

— < 11kBT1:> 30 MA;
— = 11kBT:> 300 mA.

Bce Hacockl 3ToM cepum npefdHa3HayeHbl Ans NpodeccroHanbHoro npuMeHexus. Mpu
NoACcoeANHEHNN K HU3KOBOJIbTHOM CETU 31eKTPOCHabXXeHNs obLLero nofb3oBaHNS Aen-
CTBYIOT ClieflytoLLme CTaHaapThl:

» IEC 61000-3-2 gna npubopos ¢ Pha3HbIM TOKOM < 16 A;
- |EC 61000-3-12 gns npnbopos ¢ hasHbiM TokoM oT 16 A mo 75 A.

[ns HacocoB Knaccos MowHOCTK 11...22 kBT AencTBYIOT cneumnanbHble YCI0BMS MOLKII0-
YeHWs, NOCKONbKY Rec; PaBHO 33 B TOYKe NOJCOEANHEHNS U A5 UX IKCMyaTauumn Heo-
cTaTo4HO. OLeHKa HacOCOB BbIMOMTHANACH HA OCHOBAHWM TabnunLbl 4 BblLLEHa3BaHHOTO
cTaHpapTa («TpexdasHble NpUBOpbI B 0COBLIX YCIOBUAX»).

[ns Bcex ToYeK NOAKMOYeHMs 06LLEero Nonb30BaHMs MOLLHOCTb KOPOTKOTrO 3aMblKaHMS S
Ha MHTepderice Mexxay 3neKTpoobopyaoBaHMEM NOMb30BaTeNs U CETbO 31eKTPOCHabe-
HMSA 0OMKHA 6bITb 60SbLUE 3HAYeHW, YKa3aHHbIX B Tabnuue, nnm paBHATbCs nM. OTBeT-
CTBEHHOCTb 3a 0becneveHune Hagnexallen sKcnnyaTaumm 3TUX HaCOCOB HeCeT MOHTaXKHMK
WM NONb30BaTeNb C NPMBMeYeHNeM — Npu HeobX0AUMOCTU — 3HeprocHab karoLen op-
raHnsaumu. Ecnv npomblLLneHHOe NpUMeHeHVe OCYLLLeCTBSETCS 33 CHeT 3aBOACKON
0TOENbHON NUHWM CO CPEeOHUM HaMpsiXKeHMEM, TO 33 YCIIOBUS NMOAKMHOYEHUS OTBETCTBEH-
HOCTb HECET TOJIbKO 3KCMyaTaUuMOHHMK.

MowHocTb 3neKTpoaBura- MolHocTb KOpPOTKOro 3a-

Tens, [kBT] MbiKaHus S, [kBA]
11 =1800
15 = 2400
18,5 =3000
22 =3500

Tabn. 9: Tpebyemas MOLLLHOCTb KOPOTKOTO 3aMblKaHMS S

@ YBEOOMIJIEHUE

CooTeeTCTBYIOLLEE PUIIBTPOKOMMEHCUPYIOLLEE YCTPONCTBO (hunbTp
BbICLUMX FAPMOHMK) MEXY HACOCOM U 3MIEKTPOCETbIO CHUXAET JOJIH0
TOKa BbICLLMX FTAPMOHMUK.
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8.3 MoproToBKa K NOAKMIOYEHUIO K 3J'|eKTpOI'|0J:|.COE,D,I/IHeHI/Ie BbIMOJTHATL Yepe3 CTaLlI/IOHaprIﬁ npoBopa Osid NnoaKN4YeHnsd K
3J1eKTpoceTH CceTn. I'Iposo,u, Ona NooKNK4YeHna K CETU OOJI>KEH UMETb IJJTEKeprIVI pa3bemM Unun BbIKNKO-
HaTenb BCEX (ba3 C 33a30pOM MeXOY KOHTaKTaMn He MeHee 3 Mm.

Mpv npuMeHeHnn TM6KUX kabenew, Hanpumep kabenein onNs NOOKMOYEHUS K CETU UMW Ka-
6enei CBSA3W, NCMOMB30BATb KOHLIEBbIE TUITb3bI.

Mpoeon Ans NoaKnioYeHus K ceTy BCerna NnpoBoAuUTb Yepes NpeayCcMOTPeHHbIN ans
aToro Ka6enbHbil BBOA (M25 unu M40)!

1,5-4 kBt M25 55-75kBT M25 11 -22 kBT M

s v Y A N
e e \

L O] @\,_J ° ° g%@

Fig. 24: KabenbHble BBOAbI N5t Kabenen ons NoOKMOYeHNs K CETU

MowHoCTb CeueHue Kabens,
Py, [xBT] [mm?]

1,5.4 1,5.4 2,5..4
5,5..7,5 2,5..6 4.6
11 4..6 6..35
15 6..10

18,5..22 10..16

Tabn. 10: CeveHune kabenen

@ YBEOOMIJTIEHUE

KpyTsiLme MOMEHTbI 3aTSXKKM BUHTOB KNemMMm cM. B Tabnuue «KpyTsiive
MOMEHTbI 3aTS>KKM AN KabesnbHbIX BBOLOB».

PaspeLuaeTcs MCNob30BaThb TONbKO KanmbpoBaHHble AVHAMOMETpUYe-
CKME KIOUMU.

[ins cobniofeHns cTaHOapTOB MO 3M1eKTPOMarHUTHOM COBMECTUMOCTU yKa3aHHble Aanee
Kabenn 06s13aTenbHO [OMKHbI OblTb IKPAaHUPOBAHHBIMU.

+ Kabenb guddepeHumanbHoro gaTyumka gasnesuns (npy CTOpoHHeR ycTaHoBKe).
+ In2 (3apaHHoOe 3Ha4eHMe).
+ CBa3b DP npu anuHe kabenei > 1 M (DP = cABOeHHbI Hacoc; knemma MP).
Cobntogatb NONSAPHOCTb:
MA=L=>SL=L;
MA =H =>SL =H.
» Ext. off.
« AUX.
« Kabenb cBa3u IF-mogyns.

JKpaH crnegyeT yCTaHOBUTb Ha ckobax Ans KpenneHus anekTpokabens, COOTBETCTBYOLMX
MpeanucaHnsaM Nno 3MeKTPOMarHUTHON COBMECTUMOCTM, B 3NIEKTPOHHOM MOAYIe U Ha
Opyrom KoHue. ins kabenen gns 0606LeHHON cMrHanu3aumm paboyero cocTosHNS (SBM)
1 0606LLEHHON CUMTHanM3aunm HencnpaeHocTu (SSM) akpaHupoBsaHme He TpebyeTcs.
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MopcoepuHeHune 3KpaHa B/Ha 3JIeKTPOHHOM Mopayne

1,5-4 kBt 55-75kBT 11 -22 kBT

N
)
S
IS
X
K
X
K
X
)
[
N}
X
S
5
\
5
IS
g

Fig. 25: NMopacoeanHeHne akpaHa

e [pu mowHocTy aBuratens < 5,5 kBT: B aneKTpoHHOM Mogyne K LWMHaM 3a3eMieHuns.
* [Mpu mowHocTn aBuraTens 5,5 kBT n 7,5 kBT: kK kabenbHomy BBOAY.
* [pu mowHocTK AaBuraTens = 11 kBT: kK knemmam kabens, pacnofio>KeHHbIM Haf, KNeMm-

HOW NNaHKoN.

[nsa 3aWmnTbl KabenbHbIX MOACOeOUHEHUI OT CTEKAIOLLEN BOObI U OT HAaTSXKEHMS UCMOSb-
30BaTh TOMNbKO Kabenm NoaxoasLLero Hapy>KHoro anameTpa (Tpebyemoe nonepeyHoe ce-
YyeHue cM. B Tabnumue «CeyeHune kabenemn»).

MPOYHO NPUBMUHTUTL KabenbHble BBOAbI.

UckniounTb nonapaHue cTekaowein BoAbl B 3ﬂeKTpOHHbIFI Moaysb

« Kabenb B6113m kabenbHOro BBoOAa CBOpaynBaTh B MeT/O A5 0TBOAA CKanvBatoLwen-

C BOAbl.

= Hewucnonb3syeMmble kabenbHble BBOLAbI [OMXKHbI ObITb 3aKPbIThl UMEHOLUMUCS YNNOTHN-
TenbHbIMY Wanbammn n pe3b6oBbIMU KONNAYKaMu.

MpoBop N4 NOAKIIOYEHNS K CeTU NPOKNaablBaTh TakMM 06pa3oMm, YTOObI UCKMIOUNTL
KOHTaKT TpybonpoBoaa u/mnm kopnyca Hacoca 1 3nekTpoasuratens. Mpu npuMeHeHum
HacoCoB C TemnepaTypon nepekavmsaemon xxunakocTu soiwe 90 °C Heo6Xx0aMMO UCMONb-
30BaTb COOTBETCTBYIOLLNIA TENIOCTOMKMNIA MPOBOA, A9 NOAKITIOYEHNS K CETU.

O6ecneunTb OONONHUTENbHOE 3a3eMiieHue!

prTSILI.IVIe MOMEHTbI 3aTSXKKM AN HAKUAHbIX raek KabenbHbIX BBOO0B

Pe3bba KpyTawwmit MOMEHT 3aTsXK- | YKa3aHUsi N0 MOHTaXy
KM,
[H-m], +10 %

M12x1,5 3,0 1 kabenbHbIi BBOoO M12 3a-
pe3epBMpoBaH Aons kabens
3NeKTPONMUTaHNS Onumo-
HanbHoro guddepeHumnanb-
HOro AaTyMKa AaBrneHus

M16x1,5 6,0

M20x1,5 8,0

M25x1,5 11,0

M40x1,5 16,0

Tabn. 11: KpyTalime MOMEHTbI 3aTSXKKMN ANS KabenbHbiXx BBOLOB
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8.4 Knemmbl Knemmb! ynpaBneHus

CM. TakKe crnefytoLlyto Tabnuuy «HasHaveHve KnemMm».

Cunosble KnemMmbl (ceTeBble coegUHUTENBHbIE KNEMMbI)

1,5-4 kBt 55-75kBT 11 -22 kBt
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Fig. 27: CunoBble KnemMmbl

[ AuX_[Extoff |

CM. TakKe crefytoLlyto Tabnuuy «HasHaveHve KnemMm».

OononHuTtenbHoe 3a3emiieHue

ONACHO

OnacHOCTb NS XXM3HU BCNeACTBUE MOPaXKeHUsl INeKTPUYEeCKUM
TOKOM!

Fig. 26: KnemMmbl ynpasneHus

Tak Kak aneKkTpoaBuraTesiv MoWwHOCTbI0 11 KBT v Bbille CO30at0T MOBbI-

LUEHHbIN TOK yTEYKW, MPU HENMPABUIIBHOM 3NEKTPUYECKOM NoJcoeamHe-

HWW CyLLLeCTBYeT OMAacHOCTb A9 XKU3HW BCNeACTBME NMOPaXKeHUs deK-

TPUYECKUM TOKOM.

« JfeKTpoAaBuraTeny MOLHOCTbO 11 KBT 1 Bbille AOMNONHUTENbHO NOA -
COEAUHUTb K YCUNIEHHOMY 3a3eMMEHNIO.

171

b
© |
© 1%

Fig. 28: JononHnTenbHOE 3a3eMneHne, MOLWHOCTb ABuratens 11 kBT 1 Bbiwe

KpyTSALUi MOMEHT 3aTSXKKM,
[H-m], £ 10 %

Knemmbl ynpasneHus 0,5

CunoBble KNemMMbl

1,5...7,5 kBT 0,5
11..22 kBT 13
Knemmbl 3a3emneHuns 0,5

Tabn. 12: prTﬂLLI,VIe MOMEHTbI 3aTAXKKU 0119 KNEMM YyNpaBneHUsa N 3a3eMJIeHNA, a TaKXKe
CUNTOBbLIX KNEMM
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8.5 HasHauyeHue knemm

1,5-4 kBT 55-75kBT 11 -22 kBt
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Fig. 29: KabenbHble BBOAbI

0O603HaueHune Ha3sHaueHue YKasaHus

L1,L2,L3 CeTeBoe Hanps>xeHue TpexdasHasi ceTb 380 B nepem. Toka — TpexdasHas ceTb 440 B
nepem. Toka, 50/60 'y, IEC 38

© (PE) MoacoeanHeH1e 3a3eMsNoLero
nposofa
In1 Bxopn hakTmyeckoro 3HaueHus Bup curHana: HanpsokeHve (0..10B, 2..10B)
(1) (Bxom) BxogHoe conpoTmeneHme: R; = 10 kKOm
Bug curHana: Tok (0...20 MA, 4...20 MA)
BxopgHoe conpoTtueneHune: R, =500 Om
MapameTpbl yCTaHaBNMBAOTCSA B CEPBUCHOM MeHto <5.3.0.0>
Mo ymonyaHuio nogcoeanHeHne BbINOMHEHO Yepe3 KabefbHbI BBOS,
M12, uepes Inl (1), GND (2), +24 B (3) B cooTeeTCTBUAM C 0603HaUEHUSAMU
kabenein natumkos (1, 2, 3)
In2 (Bxom) Bxop 3apaHHOro 3HayeHus In2 B nto60M pexxrMe paboTbl MOXKET MCMOMb30BaTbCA B KaYeCTBe BXOAA
A9 AUCTaHUMOHHOIO pPeryiMpoBaHns 3a4aHHOr0 3HaYeHus.
Bug curana: Hanpskerue (0...10 B, 2...10 B) BxoaHoe conpoTuBneHue:
R; =10 kO™
Bug curHana: Tok (0...20 MA, 4..20 MA) BxogHoe COnpoTUBReHe:
R,=500 Om
MapameTpbl yCTaHaBNMBAKOTCS B CEPBUCHOM MeHto <5.4.0.0>.
GND (2) MoacoennHeHns Ha Kopryc CooTBeTCTBEHHO A BXo4os Inl u In2
+24B [MocTosiHHOE Hanps>XeHne Ons Makc. Harpy3ka 60 MA
(3) (eoixon) BHELWHero NoTpebuTens/aarumka Hanpsi>keHuve 3alLMLLeHO OT KOPOTKMX 3aMblKaHU
CUrHanos
Harpyska Ha KoHTaKTbl: 24 B nocT. Toka/10 MA
AUX BHeluHAs cMeHa paboTbl HacocoB MocpencTBOM BHeLLHero 6ecnoTeHUManbHOro KOHTaKTa MOXHO NPOBECTH
CMeHy paboTbl HacoCoB.
Ecnu paHee 6bina akTMBMPOBaHa BHELLHAS CMeHa paboTbl HACOCOB, OAHO-
KpaTHOE LUYHTUPOBaHMe 06enx KNneMM BbINOMHAET CMeHy paboTbl Haco-
coB. [1pV NOBTOPHOM LUYHTUPOBAHWUM 3TOT MPOLLECC NOBTOPSETCS NpU
ycnosumn cobnofeHns MMHUManbHOro BpeMeHu paboTsbl.
MapameTpbl yCTaHaBNMBAOTCA B CEPBUCHOM MeHI0 <5.1.3.2>. Harpyska Ha
KOHTaKTbl: 24 B nocT. Toka/10 MA
MP Multi Pump MHTepdeiic Ang yHKLUM OBYXHACOCHOTO peXknuma
Ext. off Ynpasnsitowmin Bxoq «Bbikn. no Hacoc MO>KHO BKJTHOHaTb M BbIK/OYaTb MOCPenCcTBOM BHellHero 6ecrno-
npuopuTeTy» ANS BHellHero 6ec-  TeHUMaNbHOrO KOHTAaKTa.

NMOTEHLNaNbHOro BbIK/lOUaTenNs . . . .
u YCTaHOBKM C BbICOKOM 4acTOTON BKItOUeHUI (> 20 BKITHOYeHUI/BbIKNoYe-

HW1 B AeHb) BKMIOYAKOTCA 1 BbIKMIOUatoTcs vepes Extern off.

MapameTpbl yCTaHaBMMBAOTCSA B CePBUCHOM MeHo <5.1.7.0>. Harpy3ka Ha
KOHTaKTbl: 24 B nocT. Toka/10 MA
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0O603HaueHue

HasHaueHue YKasaHus

SBM Pa3penbHas/o606LLeHHas curHanM- becnoTeHumanbHas pa3p,eanaﬂ/0606u.leHHaﬂ curHanusaums pabovero
3aums paboyero COCTOSAHNSA, CUTHa-  COCTOAHMS (MepeKnioyaloLLMi KOHTaKT), coobLLeHMe 06 IKCNNyaTaLUMoH-
NM3aumns 3KCNAyaTauMoHHON rOTOB- HOW FOTOBHOCTM BbIBOJMTCS HAa KNeMMbl SBM (meHto <5.1.6.0>, <5.7.6.0>).
HOCTU U coobLLiEHME O BKITHOUYEHUN Harpy3Ka Ha KOHTaKTi
cemm MwuHnmaneHo gonyctumas: 12 B noct. Toka, 10 MA
MakcumanbHo gonyctumas: 250 B nepem. Toka/24 B nocT. Toka, 1 A
SSM PasnenbHas/o606LeHHas curHann- becnoTeHumanbHas pasaenbHas/o606LeHHas curHanm3aums Heucnpas-

3auuda HemcnpaBHOCTH

HOCTM (MepeKnioyaloLwmMit KOHTaKT) BbIBOAATCS Ha KNemMMbl SSM (MeHto
<5.1.5.0>).

Harpy3ska Ha KOHTaKTbl
MuHumanbHo gonyctumas: 12 B noct. Toka, 10 MA
MakcumanbHo gonycTumas: 250 B nepem. Toka/24 B nocT. Toka, 1 A

NHTepderic IF-mo-
nyns

Knemmbl nocnenoBaTefibHOro umMg-
pOBOro MHTepdelca aBToMaTU3n-
POBaHHOM CUCTEMbI YTpaBfieHuns
30aHUEM

OnunoHanbHbIi IF-Moaynb BCTaBNSETCS B MYJIbTULLTEKEDP B KIIEMMHOW
Kopobke.

MopcoenuHeHMe 3aLLMLLEHO OT OLLMOGOYHOTO NOAKMHOUEHUS

Tabn. 13: HazHayeHue KnemMMm

®

YBEAOMIJIEHUE

Knemmsl In1, In2, AUX, GND, Ext. off u MP oTBeyatoT TpeboBaHuto «Ha-
OEe>XKHOro pasgeneHuns» cornacHo ctaHgapty EN 61800-5-1

— C CeTeBbIMU KNeMMamu;

— ¢ knemmamm SBM 1 SSM (1 Hao6oporT).

CvcTema ynpasreHus BbiNoNHeHa B Bude KoHTypa PELV (protective extra
low voltage — 6e30MacHOe CBEPXHU3KOE HanpsiXKeHue). ITO 03Havaer,
uTO (BHYTPEHHAS) NOJaYa 3NEKTPONUTaHMS OTBeYaeT TPeGOBaHMAM K
Ha[e>XHOMY pa3befMHEHUIO IHEProCcHabXXeHNs, 3a3eMneHmne (GND) co-
eounHeHo c PE.

8.6 MNopcoennHenne auddepeHun- IL-E/DL-E
anbHOro faTuvKa faBneHus

46

BL-E

Tabn. 14: NogcoenHeHne anddepeHUManbHOro 4aTymka gaBneHus

T s T
1

YepHbin In1 CurHan
2 CuHumn GND 3asemneHue
3 KopunyHeBbin +24B +24B

Tabn. 15: NMopcoenmHeHne kabens auddepeHLManbHOro 4aTynka gaBneHuns
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@ YBEOOMIJIEHUE

JneKTpuyeckoe NoAcoeAnHeHNe AnddepeHLManbHoro AaTHmka fas-
NeHs BbINONHARTCS Yepes HauMeHbLLNiA kabenbHbiil BBogd (M12), pac-
MONOXEHHbI Ha 311eKTPOHHOM Mofye.

Mpu ycTaHOBKE CABOEHHbIX HACOCOB UMW Pa3BeTBAEHHOW Tpy6bl AN -
hepeHLManbHbIN [AaTYMK OaBeHUs NOAKIYaeTCs K OCHOBHOMY Haco-
cy. Toukun namepenus anddepeHLmManbHOro 4aTymKka AaBneHns pacno-
NOXUTb B 06LLen cbopHoM Tpybe co BcacbiBatoLLLen CTOPOHbI U C Hanop-
HOW CTOPOHbI ABYXHACOCHOWN YCTaHOBKM.

8.7 BbINONHEHMe 3NeKTPONOAKIIoYe- *  BbINOMHUTL NOACOEANHEHWE C YHETOM pPacnpeneneHuns KNemm.
HUS * 3a3eMNUTb HACOC/YCTaHOBKY COTMACcHO MHCTPYKLMM.
© YCTaHOBUTb leMOHTUPOBaHHbIE 3aLMTHbIE YCTPOMCTBA, HaNpUMep KpbIlwKy Mopyns!

9 MpenoxpaHuUTenbHbIe YCTPOM-

cTBa OCTOPO>XHO

OnacHoCTb 0>KOroB NMPU KOHTaKTe C ropa4ummMmu nOBerHOCTﬂMM!

Kopnyc Hacoca 1 hoHapb MOTyT HarpeBaTbCs BO BPEMs IKCMyaTaLuu, v
B pe3y/ibTaTe MPUKOCHOBEHUS K HUM MOXKHO MOMYYUTb 0XKOTU.

+ [pedycMoTpeTb MOAXOOSALLYHO 3aLUMTY OT KOHTAKTa.

+ lepeq ntobbiMK paboTamy [aTb HAacOCY OCTbITb.

+ B 3aBMCMMOCTM OT MPUMEHEHNS U30MMPOBATbL KOPTYC Hacoca.

+ Cobntogatb MECTHblE MPeanucaHus.

10 Bsop B akcnnyaTauuio

OMNACHO

OnacHoCTb AN )XU3HU BCNeAcTBMEe OTCYTCTBUS 3aLLUTHBIX
ycTpoincrs!

OTCyTCTBME CMOHTMPOBAHHbIX 3aLUUTHbIX YCTPONCTB 3M1EKTPOHHOTO MO-
OyNA W 3aLUTHBIX YCTPOICTB B 06n1acTh My Tbl/3neKTpoaBuraTens Mo-
>KeT MPUBECTY K NMOSy4eHNI0 OMacHbIX AN XXU3HU TPaBM BCIEACTBUE
yOapa TOKOM UM KOHTAKTa C BPaLLaLWMMUCS OeTansimMu.

+ lNepen BBOOOM B 3KCM/yaTaLUMO CHOBA CMOHTUMPOBATb OEMOHTUPO-
BaHHbIE 3aLUWTHbIEe YCTPOMCTBA, HANPUMEp 3MEeKTPOHHbIA MOOY b
NN KOXKYXU MyDTbl!

+ Jtobble paboTbl 4OMXKHbLI MPOBOAMTHCS B 3aLLUMTHON 04exXKae, 3aLumT-
HbIX MepYaTKax M 3aLUMUTHbIX OYKax!

+ lNepen BBOOOM B 3KCMyaTaLMIO YNOAHOMOYEHHbIN CNeumManucT gon-
>KeH MPOoBepUTb paboTocnocobHOCTb MPeoXpaHNUTENbHbIX
YCTPOMCTB HAcoca, 3/1eKTPOABUraTeNs U 31EKTPOHHOro Moayns!

« KaTteropuuecku 3anpeLiaetcsa NogcoegmHaTb Hacoc 6e3 anek-
TpOHHOro moayns!
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10.1

48

BHUMAHUE

OnacHocTb MaTepuanbHOro yuiep6a n3-3a HenpaBUNbHOrO pe-
XXuma paboTbi!
Jkcnnyartaums 3a npegenamum paboyeit TOUKM MOXKET NPUBECTU K CHU-
>xenuto KMNJ Hacoca nnum ero nospe>kaeHuto. IKcnnyaTauns NpoaosiKn-
TenbHOCTbIO 6oMiee 5 MUHYT C 3aKPbITbIMK 3aMOPHLIMU apMaTypamMm SB-
NAETCSH KpUTUYECKOM, a NP NepeKavmBaHUmM ropsymx >KMGKocTen Boo6-
Lie onacHom.
+ Hacoc 3anpeluaeTtcs a3KcnayaTMpoBaTh BHE YKa3aHHOro paboyero
AvanasoHa.
* 3anpeLuaeTcs 3KCMIyaTUPOBaTh HACOC C 3aKPbITbIMU 3aMOPHbLIMU ap-
maTtypamu.

« 3HayeHne NPSHA Bcerga oomkHO 6biTb Bbille 3Ha4eHMs NPSHR.

OCTOPOXHO

OnacHocTb TPpaBMUPOBAHUA U3-3a Bb|6poca nepeKaqMBaemoi&
XXUOKOCTU U OTPbIBa KOMMOHEeHTOB!

HEI'IpaBMJ'IbHO BbIMOJTHEHHbIA MOHTAX HaCO(Za/yCTaHOBKM npv BBofe B

3KCryaTaumio MOXKET NMPUBECTU K CeEPbe3HbIM TpaBMaM!

» BbinonHaTb BCce paﬁOTbI TwaTensHo!

» Bo BpemMA BBOLA B 3KCMJlyaTaunto nepcoHasn goJi>KeH HaxoauTbCa Ha
6e3onacHoMm paCCTOfIHMM!

» Jltobble paﬁOTbI [O0JI>KHbI NpOBOANTLCA B 3alUMTHOM ogexxae, nep-
YaTKax M 3alLUTHbIX OYKaXx.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuep6a scneacrene o6pasoBaHus
KOHpeHcaTa!

anMEHeHVIe HAacoCa B CMCTEeMax oxXJiaXXaeHnAa n KOHOUUMOHMPOBAaHUA
MOXKET NMpnBeCTn K 06pa3OBaHI/I}O KOHOEeHCAaTa U NOBPEeXXOEeHUK0 3J1ieK-
TpoaoBuratens. 3HEKTp0,EI,BVIraTeﬂVI MMEKT OTBEPCTUA OJ14 C/IMBA KOH-
OeHcaTa, KOTopble MO YMONYaHUKO 3aKPbITbl NNACTUKOBbIMU 3arjlyLlKa-
MU.

* PerynspHo oTKpbIBaTb C/IMBHbIE OTBEPCTUS B KOPMYCe 3MeKTPOABU-
raTens U ciMBaTb KOHAEHcaAT.

« lMocne 3TOro 3akpbIiBaTb OTBEPCTUSA ANA CIMBA KOHAEHcaTa NnacTu-
KOBbIMW 3arfyLUKamu.

BHUMAHUE

Mpw cHATOM pe3nHOoBOW 3arnyLuKe Knacc 3awmTbl IP55 6onbLue He obec-
neymsaetcs!

Ksanudpukaumsa nepco-

« PaboTbl c anekTpoobopynoBaHnem: paboTbl ¢ 3neKTpoobopy-
A0BaHNEM [O0SKEH BbINMOMHATb TOMbKO INEKTPUK.

« PaboTbl N0 MOHTaXy/OeMoHTaxy: CneunanmcT fOMxXeH 6biTb
obyueH obpalLeHnto C HeOOXOAUMbBIMU MHCTPYMEHTAMM U Tpe-
OyrOLLMMUCS Kpene>KHbIMW MaTepuanamu.

* JKCnyaTaumsa OOMXHa NPoM3BOAUTLCS NULAMK, NpoLLenLLn-
Mu 06ydeHMe NPUHLMNY DYHKLUMOHMPOBAHUS BCEW YCTAaHOBKM.
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10.2 3anonHeHue v yaaneHue sosayxa

Fig. 30: BeHTUAALUMOHHbBIN KNanaH

BHUMAHUE

Cyxoii Xxoq, paspyLuaeT TopLeBoe ynnoTHeHue! 3To MoXXeT
NPUBECTM K HErepMeTUYHOCTH.

* NckntoumTb BO3MOXKHOCTb CYyXOro Xxofa Hacoca.

OCTOPOXHO

CylecTByeT ONacHOCTb NOJTy4EHNS 0>KOTOB UMM NPUMepP3aHus
NMPU KOHTaKTe C HACOCOM/YCTaHOBKOIA.

B 3aBMCMMOCTM OT pabo4ero CoCTOAHMS Hacoca UM yCTaHOBKM (Temne-

paTypa nepeka4ynBaeMoil XXMAKOCTH) BECb HACOC MOXKET CUMbHO Ha-

rPeTbCs UMM OXNAAUTBLCS.

« Bo Bpems akcnnyaTaumm cobnogaTte gucTaHumio!

» [laTb yCTaHOBKE W HACOCY OCTbITb [0 TeMMepaTypbl B KOMHaTe!

 Jltobble paboTbl 4OMKHbI MPOBOAUTHCS B 3aLLMTHOM ofexae, nep-
YaTKax M 3aLLUUTHBIX OYKaX.

ONACHO

OnacHoCTb Nony4YeHns TpPaBM U MaTepUanbHoro yuiep6a B pe-
3ynbTaTe KOHTAKTa C O4eHb rOpSiYMMM UM OYeHb XONOAHbIMU
>KUOKOCTSAMM nopf, AasneHuem!

B 3aBMCMMOCTM OT TemMMepaTypbl MepeKkaynBaemMon cpedbl Npy NOTHOM

OTKPbIBAaHUW BO3QYXOBbIMYCKHOrO YCTPOMCTBA MOXKET BbIXOOUTb OYEHb

ropsivyas v o4eHb XONO[HasA NepeKaynBaemas cpefa B >XMOKOM Unu

napoo6pa3HoOM COCTOSIHUW. B 3aBUCMMOCTU OT faBfieHuUsi B cUcTeMe

nepekaymBaemas cpea MOXXeT BbIXOAUTb HAPY>Ky Mo BbICOKUM OaBrne-

HUeM.

+ Bo3gyx0BbINyCKHOE YCTPOMCTBO CliedyeT OTKPbIBaTb OCTOPOXKHO.

« [puv yganeHnv Bo3gyxa 3alUMTUTb 3N1EeKTPOHHbIN MOAYJb OT BbiTe-
KatoLLen Boabl.

3anonHeHue n yOaneHne Bo3ayxa U3 yCTaHOBKK OCYLLECTBNIATb HaAieXXalmnm 06p330M.

1. [Ongstoro OTKPbITb BEHTUJTALUMOHHbIE KJ1anaHbl 1 yOannTb U3 HacoCa BO3OYyX.

2. Tocne yAoaneHua Bo34yXa CHOBa 3aTAHYTb BEHTUNALUMOHHbDIE KlarnaHbl, 4TOObI HE pony-
CTUTb JanbHeNLWero BbiIxoaa Bobl.

®

YBEAOMIJIEHUE

+ Bcerga nogpep>kuBaTb MUHUManNbHOE BXOOHOE OaBneHue!

« [nanpenoTBpalLeHunsi KaBUTAUMOHHBIX LLYMOB U NOBpeXxaeHnin Heobxogumo obecne-
YNTb MUHMMasIbHOE BXOLAHOE [OaBNeHMe Ha BcacbiBatoLweM naTpybke Hacoca. MUHUMarnb-
HOe BXOoOHOe faBneHue 3aBUcnT oT paboyen cutyaumm n paboyer Toukn Hacoca. OHO
LOJIKHO ONpenensTbCs COOTBETCTBEHHO.

e BakHbIMK napameTpamMmun ond onpegeneHnsa MMHUManbHOro BXOOHOIo OaBlieHna aB-

nsoTcs 3HadeHne NPSH Hacoca B ero paboyeit Touke 1 faBrneHune napa nepekainsaeMom

>xupkocTu. 3HavyeHre NPSH YKa3blBaeTCd B TEXHUYEeCKON OOKYyMeHTaunMn COOTBETCTBYHO -

Liero Tmna Hacoca.

®

YBEAOMIJIEHUE

Mpu nepeka4nBaHUM U3 OTKPLITOro pesepsyapa (Hanpumep, rpagupHm)
Heobxo4MMOo CrnefamnTb 33 LOCTaTOYHbIM YPOBHEM >XXMAKOCTN Haf, BCAChI-
BaloOLLMM NaTpybKOM Hacoca. ITo NpefoTBpaLLaeT CyXoi xo Hacoca.
Heobxoaunmo cobntofatb MUHUMAarbHOe BXOJHOE AaBrieHue.
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YcTaHoBKa cABOeHHOro Hacoca/
pa3BeTBNeHHON TPY6bl

5120

A

Fig. 31: YcTaHOBKA OCHOBHOrO Hacoca

10.4

50

HacTpoiika MOwWHOCTM Hacoca

@ YBEAOMIJIEHUE

[nsi cOBOEHHbIX HACOCOB HaXOASALLMIACS CreBa Mo HanpaBeHWo NOToKa
HacocC € 3aBOACKMMM YCTaHOBKaMM y>Ke CKOH(UIypMpoBaH B KayecTse
OCHOBHOTO Hacoca.

@ YBEOOMIJIEHUE

Mpu nepBom BBOAE B 3KCMNIyaTaLMio YCTaHOBKM Pa3BeTBIIEHHON TpyObl,
He CKOH(UrypupoBaHHoW NpeaBapuTenbHo, o6a Hacoca cobpacbiBatoTcs
Ha 3aBOJCKYIO yCTaHOBKY. Mocne nogcoenuHeHns kabens ces3m coBo-
€HHOro Hacoca oTobpaxkaeTtcs ko owmnbkm E035. O6a npueopa paboTa-
0T C 4aCTOTOM BpPaLLEHNS aBAPUIAHOTO peXxxmma.

Mocne KBUTUPOBaHUS coobLueHns 06 owmnbke ykasbiBaeTcst MeHto <5.1.2.0>, u muraet MA
(= Master, ocHoBHoMI Hacoc). YTo6bl KBUTUPOBaTh MA, criefyeT AeakTUBMPOBaTh 6MOKU-
POBKY A0CTYMa v akTMBMPOBATb CePBUCHBIN pexxnm. Oba Hacoca ycTaHOBNEHbI Ha
«Master» (0CHOBHOM Hacoc), 1 Ha aucnnesx 0601x 3NeKTPOHHbBIX MOAy el MuraeT MA.

* HaxkaTtvem KHOMKM ynpasneHvs NOATBEPOUTbL OAMH U3 OBYX HACOCOB Kak OCHOBHOWM Ha-
coc. Ha gucnnee ocCHOBHOIo Hacoca nosiBnsieTcs coctosiHne MA.
= TogknounTb AuddepeHUnanbHbli AaTYMK aBNEHUS Ha OCHOBHOM Hacoce.

Touku nsmepenuns oudhepeHUManbHOro AaTumKa 4aBneHns OMKHbI HAXOANUTLCS B 06Len
cbopHow Tpybe co BCacbIBaOLLEN CTOPOHbI Y C HAMOPHOM CTOPOHbI ABYXHAaCOCHOMN YCTaHOB-
Ku. [lpyroit Hacoc nokasbiBaeT cocTosHMe SL (= Slave, pesepBHbIil HACOC = Hacoc-napTHep).
Tenepb BCe OCTanbHble HACTPOWMKM HAaCOCa MO>KHO OCYLLLeCTBATb TONbKO HAa OCHOBHOM Ha-
coce.

@ YBEOOMIJIEHUE

[ns panbHenwero n3MeHeHns BPY4YHY0 OCHOBHOTO HAacoCa BbI3BaTb Me-
HI0 <5.1.2.0> (MH(OopMaLMIio 0 HaBUraUMmM B CEPBMCHOM MEHIO CM. B rMaBe
«Hasuraums»).

YCTaHOBKa paccumTaHa Ha onpefeneHHyto pabouyto TouKy (Touka NonHoM Harpy3ku, pac-
CYMTaHHas MakcMmarbHasa Tpebyemas MOLLHOCTb TEMI0- U XONOAONPOM3BOAUTENTbHO-
ctu). Mpu BBOAE B 3KCMITyaTaUMIO MOLLHOCTb Hacoca (Hanop) HacTpamsaTh cornacHo pabo-
Yel TOUKE YCTaHOBKM.

3aBo[CKas yCTAaHOBKA HE COOTBETCTBYeT TpebyeMoi 4s yCTaHOBKM MOLLHOCTM Hacoca.
Tpebyemasi MOLYHOCTb Hacoca onpeaenseTcs nNpu NoMoLLM gMarpaMMbl XapakTePUCTUKN
BbIGPaHHOro TMNa Hacoca (Hanpumep, U3 NCTa OaHHbIX).

@ YBEAOMIJIEHUE

3HaueHwue pacxofa, oTobpaxkaemoe Ha gucnsee IR-Moayns UM BbIBO-
AMMOE B CUCTEMY YrpaBfieHns 34aHNeM, Helb3s UCMOMb30BaTh A5 pe-
rynupoBaHus paboTbl Hacoca. ITO 3HaUEHME OTPAXKAET NWLLb TEHOEH-
L0 USMEHEHUS.

3HayeHue pacxona BbIBOOUTCA HE Ha BCEX TUMNAX HACOCOB.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuep6a!

CnnLWKOM HU3KMUI pacxon MOXKeT Bbl3BaTb NoBpe>xxaeHue TopLoBoro
YynnoTHeHud, npuy4emM 3Ha4eHne MMHUMasnbHO O0NyCTUMOro pacxona 3a-
BUCWUT OT 4aCTOTbI BpaLleHna Hacoca.

o DakTU4eCcKnmn pacxon He O0JI>KeH ObITb HMUXKE MUHUMANbHOTO Q

MUH*

OpreHTUPOBOYHBIN pacHeT Q.
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Quin = 10 % X Quua wacoca X PAKT. HACTOTY BPALLEHUSA/MAKC. HACTOTY BpaLLEHUS

10.5 BknioueHue Hacoca

BHUMAHUE

OnacHocTb MaTepuanbHoro yujep6a!

+ 3anpeLuaeTcs 3KCNyaTUPOBaTb HACOC C 3aKPbITbIMU 3aMOPHbLIMK ap-
MaTypamu.

+ JKCMyaTMpoBaTb HACOC TOMbKO B MpeAenax Jonyctumoro paboyero
Onana3oHa.

Mocne COOTBETCTBYHOLLETO BbIMOMHEHUS BCEX NOATOTOBUTENbHbIX pa60T N NPUHATUA BCEX
Mep NpefoCTOPO>XKHOCTU HACOC rOTOB K NYCKY.

MpoBepuUTb HAacoC Nepeq, NycKoMm.

Tpy6onpoBoAbl 3aMOHEHNS U BEHTUASLMMN 3aKPbITbI.

Bce 3alWMTHble YCTPONCTBA (KOXKYX MydThl, KPbILLKA MOZY/IS) pa3MeLLeHbl Haanexa-
LM 06Pa30M U MPUBUHYEHDI.

Bce hnaHueBble 3arnyLUKN CHSTbI.

3anopHas apMaTypa Ha CTOPOHe BCACbIBAHUS HACOCA MOJTHOCTHIO OTKPbITA.

3anopHas apmaTypa B HaMmOPHOWM MMHUKM HacoCa MOTHOCTHIO 3aKpbITa UMK Cherka npu-
OTKpbITa.

@ YBEOOMIJIEHUE

[lnsi TO4HOro onpegeneHns 3Ha4eHWs NOAYM HacoCa PEKOMEHAYeTCs
YCTaHOBUTb Pacxomomep.

ONACHO

OnacHOCTb AN XKU3HU BCIeA,CTBUE OTCYTCTBUS 3aLUTHbIX
ycTpouncrs!

OTCyTCTBME 3aLMUTHBIX YCTPONCTB KIIEMMHOW KOPOOKM Unn B 30HE My d-
Tbl/3ﬂeKTp0D,BVIFaTeJ'I$I MO>KET NMPUBECTU K MOJTyHEHUIO OMacHbIX Ond
XKW3HWU TpaBM BCJieOCTBUE yOapa TOKOM U KOHTAKTa C BpawakoWwnMmn-
CcAa 4YacTaMn.

« Cpa3y no 3aBepLueHnn paboT Bce NpeoyCMOTPEHHbIE MPeAOXpaHn-
TellbHble N 3alWNTHbIe y(lTpOIZCTBa OO0J1>KHbI ObITb OOJI>KHbIM oﬁpasoM
YCTaHOBJIEHbI HAa CBOU MeCTa U NpuBeneHbl B (*)yHKLl,VIOHaJ'IbHoe co-
cTosiHMe!

BKMOYMTb HacoC: BOCCTAHOBUTL 3NEKTPONUTAHMeE.

Mo pocTnxeHnn paboyei 4acTOTbl BpaLLEHNSA MeEHHO OTKPbITb 3aMOPHY0 apmaTypy
B HaNoOPHOW JINHWM 1 A,0BECTU HacocC [0 paboyen TOUKH.

Bo Bpemsi nycka NOMHOCTBIO yAanuTb BO3AYX U3 Hacoca vYepe3 BO3JyXOBbIMyCKHOe
YCTPOWCTBO.

BHUMAHUE

OnacHocTb MaTepuanbHoro yulep6a!

B cnyyae BO3HVMKHOBEHMWS HEOObIYHbIX LLYMOB, BUOpaLMii, yTeuek unm
M3MeHeHUs TemMnepaTypbl Npu nycke:

¢ HEMeONEeHHO BbIKMHOYNTb HACOC N YCTPAHUTb NPUYNHY.

B nepuo 06KaTKu U B HOPManbHOM pexXrMe Hacoca HebombLLas yTeuka 1 BbICTynaHue
HECKOMbKUX Kanenb sBsStoTC HOPMOW. Bpemst 0T BpemeHu TpebyeTcs NpoBefeHue BU3Y-
anibHOro KOHTPOS. MpU SIBHO BbIPa>KEHHbIX YTeUKax CrefyeT 3aMeHUTb YNNOTHEHUSI.

10.6 XapaKTepucTuKM nocne BKioye- Mpv NepBoMm BBOAE B 3KCMJyaTaLMio Hacoc paboTaeT ¢ 3aBOACKMMM YCTaHOBKaMM.

HUSs .

Ans MHaMBMOYanbHON HACTPOMKM W NMEPEHACTPOMKM HAcoca CYLLECTBYET CEPBUCHOE
MEHIO, CM. FaBy «JKCryaTaLus».
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JkcnnyaTtaums

* VHdopmaumio 06 ycTpaHeHUN HEMCMPABHOCTEM CM. TakxKe B rnaBe «HencnpasHoCTH,
MPUYMHBI 1 CNOCOBbI yCTPaHEHUS ».

+ [lononHuTenbHyto MHPOPMaLIMIO 0 3aBOACKON YCTAHOBKE CM. B FfaBe «3aBOACKMNE
YCTaHOBKM».

BHUMAHUE

OnacHOCTb MaTepuanbHoro yuiep6a! HenpaBunbHble HacTpou-
Ku pud depeHLManbHOro AaTymka faBneHus MoryT ctaTb nNpu-
4YuHoM c60eB B paboTe.

YUnTbIBaTb pEKOMeHAYeMble BENMMYMHBI 1151 UCMOJIb3YHOLLIErocs gaTum-
Ka auddepeHumansHoro gaenenus (ans sxoga Inl).

@ YBEAOMIJIEHUE

Hacoc pomxeH Bcerga pabotate nnasHo v 6e3 Bnubpaumi, a Takxe IKC-
NNyaTUPOBaTLCSA TONMBKO B YCNIOBUAX, Ha3BaHHbIX B KaTanore/nncTe aaH-
HbIX.

ONACHO

OnacHOCTb Ans XXU3HU BCeACTBUE OTCYTCTBUSA 3aLLUUTHBIX
ycTpouncrs!

OTCyTCTBME 3aLMUTHBIX YCTPONCTB KIIEMMHOW KOPOBKMW UK B 30HE My -
Thl/3N1EKTPOABUIATENA MOXKET MPUBECTU K MOJYYEHNIO OMACHBIX AJ1S
>KW3HM TPaBM BCIIEA,CTBYE YAapa TOKOM MMV KOHTaKTa C BpaLLatoLLMMu-
€S 4acTAMU.

+ Cpasy no 3aBepLueHnn paboT BCe MpeyCcMOTPeHHble MpefoXpaHn-
TenbHble 1 3aLMTHbIE YCTPOMCTBA AOMKHbI 6bITb [OKHBIM 06pa3om
yCTaHOBMEHbI HAa CBOW MeCTa W NpuUBeAeHb! B PyHKLMOHANbHOE CO-
cTosHue!

OCTOPOXHO

CylecTByeT ONacHOCTb NOJTyYEHNS 0>KOTOB UMM NPUMepP3aHus
NPU KOHTaKTe C HACOCOM/YCTaHOBKOIA.

B 3aBMCMMOCTM OT paboyero COCTOAHMS Hacoca UM yCTaHOBKM (Temne-

paTypa nepekaivMBaemoil XXMOKOCTU) BECb HACOC MOXKET CUITbHO Ha-

TPeTbCs UMM OXNAAUTBLCS.

- Bo Bpems akcnnyaTaumm cobnogaTte gucTaHumio!

» [laTb yCTaHOBKE W HACOCY OCTbITb [0 TeMMepaTypbl B KOMHaTe!

 Jltobble paboTbl 4OMKHbI MPOBOAUTLCS B 3aLLMTHOM ofexae, nep-
YaTKax M 3aLLUUTHBIX OYKaX.

BkntoueHue n BbIK/IFOYEHME HACOCA MOXKET OCYLLLeCTBNATLCS pasnn4yHbIMU cnocobamu. 3To
3aBUCUT OT pasIMYHbIX 3KCMyaTauMOHHbIX ycnosmﬁ N CTeneHn aBToMmaTn3aumm yCTaHoB-
Kn. 1N 3TOro yunTbiBaTh H>Kecnenytotulee.

Mpouecc ocTaHoBa:

° NpenoTBpaTuUTb BO3BPAT HAacoca;
° He paﬁOTaTb CJ/IMLLKOM [01T0 Npv CIINLLKOM HW3KOWM nopgave.

Mpouecc BKNoOYeHUN:

* ybeomnTbcs, YTO HaCOC NOMHOCTBIO 3aMOSHEH;

* He paboTaTb CIMLLKOM [OJTO MPY CAWLLKOM HU3KOW nofaye.

« [nsa 6e30TKa3HOM 3KCMyaTaumMm HacocosB 60nbLUMX pa3MepoB TpebyeTca MUHUMATb-
HbI pacxog.

*  3KCMyaTauus Npu 3aKpbITOM 3aNOPHOIM apMaType MOXKET NPUBECTU K Meperpesy B
LleHTPO6e>XXHOM Kamepe 1 K MOBPEeXXAEeHMI0 YNNOTHeHWSs Bana;

» 0b6ecneynTb NOCTOSHHBIA MPUTOK K HACOCY C A0CTaTOYHO 6onblunm 3HaveHrem NPSH;
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HacTtpoliika cnoco6a perynupoBa-
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Fig. 32: PerynuposaHnue Ap-c/Ap-v

N max

Nmin

n max = COnSt

* wu3beraTb Neperpysku 3neKTpoABUraTeNs B CBS3M CO CMLLKOM cnabbimM NpoTuBoaaBne-

HUEM.

* Bowusber>kaHue cMbHOro NOBbILLIEHNS TemnepaTypbl B 3fieKTpoOosuratene n Ypesmep-
HoW Harpyskun Hacoca, My¢)TbI, afnekTponsuratens, yl'lJ'IOTHEHVIVI M NooLWwnnHUKOB He
cnenyeT npesbllaTb Makce. 10 npoueccoB BKOYEHWA B Hac.

Pe>Xum coBOEHHOro Hacoca

YT106bI 06ECneunTb rOTOBHOCTb PE3EPBHOM0 HACOCA, BKNHOYATb PE3EPBHbIN HACOC KaXKAble
24 yaca v MMHUMYM pa3s B Hedento. CM. TakxKe rnaBy «XapakTepucTrKa B pexxnume caBo-
€HHOro Hacoca» 1 rnasy «Pump Kick».

Perynuposanune Ap-c/Ap-v

Pabouyas Touka Ha XapakTe-
PUCTUKE MaKCUMYyMa

Pabouas Touka B omanasoHe

MpoBecTn n3 paboyen Toukm
Bneso. Cuntatb 3agaHHoe
3HayeHue Hy 1 yCTaHOBUTL
HaCcoC Ha 3TO 3Ha4eHue

MpoBecTn 13 paboyen Touku

MpoBecTn n3 paboyei ToUkM
Bneso. Cuntatb 3agaHHoe
3Ha4eHue Hy M yCTaHOBUTL
HacocC Ha 3TO 3Ha4eHue

[Buratbcsa no XapakTtepun-

Fig. 33: Pe>xxum ynpasneHus

perynupoBaHuns BneBo. Cuntatb 3agaHHoe CTUKE perynnpoBaHuns ao
3HaveHue Hg M ycTaHOBUTH KPUBOWM MakCMMyMa, 3aTeM
HacoC Ha 3TO 3HaYeHne 10 rOPU30HTaNN Haneso,
CYMTaTb 3a4aHHOE 3HaYeHne
H, 1 ycTaHoBUTb Hacoc Ha
AaHHOe 3HayYeHne
JnanasoH HacTponku Hine Hiax CM. Xapaktepuctn-  H ., H.., CM. XapakTepuctum-
kv (Hanpumep, B ucTe AaH-  Ku (Hanpumep, B INCTe AaH-
HbIX) HbIX)
Tabn. 16: PerynuposaHue Ap-c
YBEOAOMIJTEHUE

®

B kauecTBe anbTepHaTUBbI TAKXKE MOXXHO HACTPOUTb PEXXUM yrnpaBneHus
nnu pexxum pabotbl PID.

Pe>xum ynpasnenus

Mpy BKIHOYEHMMN peXKMMa «PeXXrM ynpaBJieHns» BCe 0CTallbHble CNOCo6bl perynnpoBaHms
OTKJtOYatoTCS. YacToTa BpaLleHUsl Hacoca Noaaep>KMBaeTCs Ha MOCTOSIHHOM 3HAaYEHWN U
HacTpamnBaeTCsi NOCPeACTBOM NMOBOPOTHOW KHOMKM. [nana3oH YacToTbl BPaLLEHNs 3aBUCUT
OT 3NeKTpoABUraTenNs U TMNa Hacoca.

PID-Control

Ncnonb3yembin PID-perynatop sBnseTcs cTaHoapTHbIM PID-perynatopom, onucaHHbIM B
nuTepaTtype no TexXHNKe aBTOMaTU4eCckoro perysimpoBaHus.

PID-perynsTop onpefenseT pasHuLy MeXXAy U3MepeHHbIM (haKTUHECKUM 3HaYeHUeM 1
HY>KHbIM 331aHHbIM 3HaueHeM (OTKMOHeHWe perynMpyemMoit BenuumHbl). OH nbiTaeTcs
noAorHaTh hakTUYecKoe 3HaYeHne Nopg, 3a0aHHOe 3HaYeHne, M3MeHsIs YacToTy BpaLleHus
Hacoca nocpefCcTBOM CBOEro BbIXOJHOIO CUrHana.

CoOTBETCTBYHOLLME AATUMKY MO3BOMSIOT BbIOMPaTh pa3Hble PeXXNMbl PErynMpoBaHus
(Hanpumep, perynuposaHmne no gasnexuto, nepenagy AaBieHus, TemnepaType UM pacxo-
ay). Mpw Bbi6ope gatunka cnedyeT yunTbiBaTb 3NEKTPUHECKME NapameTpbl, NPUBELEHHbIE B
Tabnuue «HasHavyeHne KNemm».

XapakTepuCTVKM perynnpoBaHns MoryT BbiTb ONTUMMU3MPOBAHbI MyTeM U3MEHEHWS napa-
meTpos P, | n D.

MponopuroHanbHas coctasnaowas (coctasnsowas P) perynatopa HeNoCpeacTBEHHO 1
NIMHEMHO YCMIIMBAET BbIXOLHOM CUTHAN perynaTopa. HanpasfeHue perynmMposaHus onpege-
NSeTCs 3HAKOM Mepef CoCcTaBnstoLen P.

MHTerpanbHas coctasnsaowwas (coctasnsiowas |) perynaTopa MHTErpupyeT Yepes oTK/IoHe-
HWE perynupyemon BennumHbl. MoCcTOSHHOE OTKNOHEHWE MPUBOAUT K NIMHENHOMY YCUMNEHMIO
BbIXOLHOMO CUrHana BnaoTb 40 OOCTUXKEHWUS 3a4aHHOrO 3HAYEHWS. |-perynsaTop — TOUHbI,
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11 JKcnnyaTtauumsa Hacoca

11.1 AneMeHTbl ynpaBneHus

Fig. 34: KHonka ynpasneHus

ON

1 2

Fig. 35: DIP-nepekntoyaTenb

HO Me[JIeHHbIN PerynsaTop, KOTOPbIN He 4OMyCKaeT OCTaTOYHOrO OTKNOHEHUS perynmpye-
MOW BENUYUHBI.

OnddeperumnansHas coctasnsowas (coctaensiowas D) perynatopa pearpyer He Ha 0T-
KIOHeHWe perynvpyemoi BeIM4mnHbl, @ TOJIbKO Ha CKOPOCTb ee M3MEHeHMNs. ITO BNMSIET Ha
CKOPOCTb peakLmmn cucTembl. B 3aBofCcKoM ycTaHOBKe cocTaBnstoLas D ycTaHoBneHa Ha
HYnb, T. K. 3TO NOAXOAUT A1 MHOTMX BapUAHTOB NMPUMEHEHMSI.

M3MeHATb NapameTpbl TOMbKO C HEOOSbLUNM LLIAroM, MOCTOSHHO KOHTPOSIMPYS peakLuio

YCTAHOBKM Ha U3MEHEHMSI. MI3MeHSITb 3HaYeHWs MapamMeTpoB pa3peLuaeTcs TOMbKO crewupa-
NNCTY, MetoLLeMy 06pa3oBaHue B 0611aCTU TEXHUKM aBTOMATUHECKOTO PerynmpoBaHusi.

CocTtaBnsiowas pe- | 3aBofiCKasl yCTaHOB- | [lnana3oH HacTpowm-

rynmpoBaHus Ka KK
P 0,5 -30,0..2,0 0,1
-1,99...0,01 0,01
0,00...1,99 0,01
2,0...30,0 0,1
| 0,5c Ot 10mcpo 990 mc | 10 mc
OTtlcpo300c 1c
D Oc OT 0 mc po 990 mc 10 mc
(= neaktuenposaHo) | OT 1 cpo 300 ¢ lc

Tabn. 17: MapameTpbl PID

HanpaBneHue perynvpoBaHus onpepenseTcs 3HakoM nepep, coctasnstoLen P.

Mono>xuTenbHoe perynuposatue PID-Control (no ymonuatmio)

Mpun NONOXKMUTENbHOM 3HaKe COCTaBNAtoLEeN P cncteMa perynnpoBaHmns Npy He[oCTUXKEHUN
3a[aHHOr0 3Ha4YeHNs YBEIMYMBAET YaCcTOTY BpaLleHns Hacoca.

OTpuuaTtenbHoe perynupoBaHue PID-Control

Mpu OTpMLATENBHOM 3HAKE COCTaBASIOWEN P cMcTeMa PerynmpoBaHns NMpu HeQOCTUXKEHNN
3a[1aHHOTO 3HAYEHNS YMEHbLUAET YaCTOTY BPaLLEHNs Hacoca.

@ YBEAOMJIEHUE
MNpu HenpasunbHOM HanpasneHuu PID-perynuposaHus Bo3mo-
>KeH c6om B paboTe!

Hacoc paboTaeT TONbKO C MMHUMAnNbHOWM UM MaKCUManbHOM YacTOTOWN
BpaLleHns. OH He pearMpyeT Ha U3MEHEHWS 3HaYeHWI NapameTpoB.

+ TpOBEPUTb HAMNpaBNeHUE PeryInpoBaHus.

HacTpoiku ocyLLecTBASOTCS NOCPEACTBOM BPALLEHUS M HAXKATUS KHOMKM yripasniexus. C
MOMOLLbIO MOBOPOTA KHOMKM YTPaBieHUs BIIEBO WIIN BNPABO BbIMOSHSETCS HaBUraums B Me-
HIO UITN U3MEHEHME HACTPOEK.

* BpaiieHne : BbI6GOP MEHIO U HAaCTPOIKa NapaMeTpoB.

» Haxatue @: aKTMBALMS MeHIO MW NOLTBEP>XKAEHNE HACTPOEK.

DIP-nepekstoyaTeny HaxogaTcs nof KpbILLIKOM Kopnyca.

R

1 MepekoyeHne Mexay CTaHOAPTHBIM M CEPBUCHBIM peXKuMamit. [JonosHu-
TemNbHY MH(OPMALMIO CM. B raBe «AKTUBALMS/0eakTUBaLMS CEPBUCHOTO
pexuma»
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11.2

11.3

11.4
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CTpyKTypa aucnnes

MosicHeHue CTaHAAPTHbIX CUMBO-
nos

CMMBONbI Ha PUCYHKaX/B yKa3aHW-

ax

2 AKTMBaLMS UNW geakTusaums 6-10KMPOBKM 4oCTyna. JLONONMHUTENbHYHO NH-
hopMaumio cM. B rnaBe «AKTMBaLMS/OeakTnBaums 6NOKMPOBKM [OCTyMa»

Tabn. 18: DIP-nepekntoyaTenb

B TN\ N -' e e -
i - |
I{—___ﬁ_ ______ ’_ﬁ.a}___ I I‘. [ 7_ é
| 2\ min i I = = :
e
| . )

Fig. 36: CTpykTypa gucnnes

1 Homep meHto 2 CTaHOapTHble CUMBOSIbI

3 MHOvKaumsa 3Ha4eHuns 4 MHavkaumsa cnmsosios

5 MNHAWKauMs eAnHULbI U3MepeHns

@ YBEOOMIJIEHUE

MHOuKaumio gucnnes Mo>XXHo nosepHyTb Ha 180°. OnucaHune n3meHeHuns

MHOMKAUMKM CM. B MEHHKO <5.7.

1.0>.

CTaHﬂ,apTHble CMMBObI ON19 UHOVKALUMW COCTOSIHUS BbIBOASTCS Ha QUCMEeN B YKa3aHHbIX

BbiLlLle no3nunsax.

R R e | —

| MocTosHHOE pery-
NinpoBaHMe 4acToTbl

BpaLLeHus

Pe>xxknm «MuH.»

|_ MocTosHHOe pery-
NnpoBaHue

Ap-c

max

Pexxum «Makc.»

PID-Control

N

Hacoc pabotaet

Bxopg In2 (BHeLwwHee
3afjaHHOE 3HayeHue)

b

Hacoc ocTtaHoBrneH

aKTUBMPOBAH
>
@ bnokunposka gocty- | Hacoc paboTaet B
na ABapUNHOM pexxume
(cumBon muraeT)
CY3 (Cucrema > Hacoc ocTtaHoBneH B
NI 3\(

YnpasneHus 3gaHu-
eM) aKTVBHa

ABapUNHOM pexxume
(cumBon muraet)

Pe>kum paboTbl DP/
MP:
PE>KNM COBMECTHOI
paboThbl ABYX Haco-
coB

O+B

Q10

Pexxm paboTbl DP/
MP:
OCHOBHoI/pe3eps-
HbIN

Tab6s. 19: CTaHpapTHblE CMMBOMbI MHAMKALMUM COCTOSAHNS

B rnase <<|/|HCprKL|,VIVI no 3KcnyaTaunm» cogep Xatca puCcyHK, HarnaoHo OG'b‘iICHﬂ}OLLI,VIe
KOHUenuuko yrnpasJyieHNUA N yKazaHua no HaCTpOVIKe.
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11.4.1 3dneMeHTbl MeHIO

11.4.2 [Oeucrteusa

115

Pe>XuMbl MUHOUKaUuuu

— B+dD
Nl 11T T Ry

XDLU

ST
|—" > Q@

Fig. 37: TecT pucnnes
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CnepytoLimne CMMBOMbI UCMOMb3YHOTCA B KAYECTBe YNPOLLEHHOro NpeacTaBieHns afiemMeH-
TOB MEHIO N OENCTBUN.

° CTpaHuua COCTOSIHMUA MeHIo: BU aucnnesa no yMmosi4aHuio.

+  YPOBHEM HMXKE: 31IEMEHT MEHIO C HUXKECTOALLMMMI YPOBHAMU MEHIO, Ha KOTOPbIE MOXKHO
nepeitu (Hanpumep, n3 <4.1.0.0> B <4.1.1.0>).

*  WHdopmauums: 3nemMeHT MeHI0 € MHopMaLmMein 0 COCTOSIHUM YCTPOWCTBA UK HAaCTPOM-
KaXx, KOTOpPble HEBO3MOXXHO MU3MEHUTb.

. Bblﬁop/HaCTpoﬁKa: 3NeMEHT MEHI0, NPeAOoCTaBAAOLWMNA OCTYN K U3MEHIEMbIM Ha-
CTpOMKam (snemenT C HOMEepOM MEeH <X.X.X.0>).

*  YpOBHEM BbILLE: 3/IEMEHT MEHIO C BbILIECTOALLMMM YPOBHAMM MEHIO, HAa KOTOPblE MOXHO
nepenTu (Hanpumep, 3 <4.1.0.0> 8 <4.0.0.0>).

* CTpaHuua oM60K MeHIO: B C/ly4ae BO3HUKHOBEHUS OLIMOKM BMECTO CTPaHULbl COCTOSA-
HKMa oTobpaxKaeTCs TeKyLLMM HOMep OLLNOKN.

* BpalleHMe KHONKM yNpaBrieHus: BPaLLas KHOMKY yNpaBneHus, MOXXHO YBEeTMYMBATb UK
YMEHbLLATb 3HAa4YEHWS PeryiMpyemMblix NapaMeTpoB UM HOMEP MEHHO.

* HaxaTue KHONKu ynpaBrieHUaA: Ha>kaTrem KHOMKK ynpaBleHNsa MO>XXKHO aKTUBUPOBATb
3/1EMEHT MEHKO NN MOATBEPONTb USMEHEHME.

+ HaBuraums: BbINOMHEHUE YKa3aHHbIX HVXKE OENCTBUI MO HABUTraLMM [0 SOCTUXKEHMS
YKa3aHHOro HOMepa MeHHo.

+  OxupaHue: oTo6parkaeTcs ocTaBeecs BpeMs (B CekyHAax) B0 aBTOMAaTUYeCKOro [o-
CTMXKEHWS ClIeYIOLLIEro COCTOSHUSA UMW NOSIBNIEHNS BO3MOXKHOCTY BBOAA UH(OPMaLIMu
BPYUHY!O.

* YctaHoBka DIP-nepekniouatens B nonoxenune OFF: yctaHoBuTb DIP-nepekntovatens
nof HoMepoM «X» MOA KpbILLKOW Koprnyca B nonoxeHue OFF.

» YcraHoska DIP-nepekniouatens B nonoxenue ON: yctaHosuTb DIP-nepekntovaTens
nof HOMepoM «X» Nof, KpbILIKON Kopryca B nonioxxeHve ON.

TecT pucnnes

Cpasy >ke nocie BKYEHUSI UCTOYHMKA MUTaHUS 3NeKTPOHHOTO MOAYSIS B TeHeHUe 2 ce-
KyHA BbIMOMHSETCS TecT gucnnes. MNpu 3Tom oTobpakatoTcs BCe CMMBOSIbI gUCTnes. 3aTem
MOSIBASIETCS CTPAHULLA COCTOSIHMS.

Mocne npepbiBaHWA noga4vu NnUTaHUA 3J'IEKTpOHHbIlh MonayJsib NpoBOAUT pasyinyHble (t)yHKLI,MVI
OTK/oYeHns. Ha NPOTA>XXeHUU OaHHOro npouecca 0To6pa>KaeTcn aucnnen.
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11.5.1 CrpaHuua MHOUKALWUU COCTOSAHUSA

11.5.2 Pe>XXuM MeHI0 UHAUKaLUn

JnemeHm MeHI0 «YpPOBHeM HUNCe»

v

SnemeHm meHio «UHpopmayusi»

f

SnemeHm MeHI0 «YpPOBHeM Bbiule»

1

ONACHO

OnacHoOCTb AN )XU3HU BCNeAcTBMe Nopa>keHusl SNeKTpUu4ecKum
ToKoMm! [laXke npu OTK/IIOYEHHOM AUCNee Hanps>KeHue eLe
MOXKET MpPUCYTCTBOBaTb.

MpUKOCHOBEHME K AeTansM, HaxOAALMMCS Nof HanpsXKeHeM, MPUBOANT

K CMEpPTV UMM TSXKEeNbIM TpaBMaM.

« Mepen nposedeHneM paboT Ha HAacOCe OTKMIOUNTb HaNpsXKeHne NuTa-
HUS U MOAOXKAATb 5 MUHYT.

« MpoBepuTb, BCe N1 NogcoeanHeHus (B Tom umcne 6ecnoTeHUManbHble
KOHTaKTbl) 06eCcToYeHbI.

« KaTeropu4ecku 3anpeLuaeTcs BCTaBNsATb NOCTOPOHHME NpeaMeTbl B
OTBEPCTUS 3NEKTPOHHOTO MOy fS.

BMOOM MHAMKALMK MO YMOMYAHMIO SIBAISIETCS CTPAHMLA COCTOSIHMS. AKTYaslbHO HAaCTPOEHHOE
3afaHHOe 3HaYeHe YKa3bIBAeTCs B LMGPOBbIX CerMmeHTax. [pyrve HacTpONKKM yKasbiBatoTCs
MpW NOMOLLM CUMBOJIOB.

@ YBEOOMIJIEHUE

Mpun paboTe B pexknMme COBOEHHOrO HAacOCa Ha CTPaHMLe COCTOSIHNSA B BU-
[ie CUMBONA [OMOMHUTENbHO YKa3blBAETCs PEXXMM paboTbl («Pexknm cos-
MeCTHOI paboTbl ABYX HACOCOB» UM «OCHOBHOII/pe3epBHbIN»). ucnnei
Hacoca-napTHepa nokasbiBaeT SL.

l'|F.‘p€3 CTPYKTYPY MEHH MO>XHO BbI3BaTb beHKLI,MM ANEKTPOHHOro Mmoayn4. B meHto copep-
KaTCda NOAMEHHK Ha pa3HbIX YPOBHAX. Kam.uomy MeHI0 N NoAMeHI0 NPUCBOEH HOMeEP.

Mepexop Ha YPOBHU MeHIO OCYLLIECTBIISETCS C MOMOLLbIO 3N1IEMEHTOB MEHIO «YPOBHEM Bbl-
Lie» Unu «YPoBHEM HMXKe», HanpumMep, U3 MeHo <4.1.0.0> B <4.1.1.0>.

TeKyLLnii BbIOPAHHbIA 3NeMeHT MEHIO MAEHTUHULMPYETCS NOCPEACTBOM HOMEPA MEHHO 1
COOTBETCTBYHLLEITO CUMBOJIA Ha guUcnsee.

Homepa MeHto B npefenax 0OfHOro YpoBHSI MEHIO MOXHO MOC/Ie[0BaTeNbHO BbIOUpaTh,
BpaLLas KHOMKY ynpaBreHust.

@ YBEOAOMIJIEHUE

Ecnu kHonka ynpasneHusa B pe>xmMme MeHH0 0CTaeTcs He3aencTBoBaH-
Hon B TeyeHue 30 ¢, gucnnen BO3BpaLlaeTcd Ha CTPpaHULy COCTOAHUA. B
0aHHOM Cclly4vae BHECEHHOE USMEHEHME HE NPUMEHAETCA.

B ka>kgom YPOBHE MEHIKO MOTYT MUMETbCA YeTbIpe Pa3JIN4HbIX TUNA 3JIEMEHTOB.

Ecnu Ha HOaMKauMM NosBRSeTCs CTpenika «YPOBHEM HUXKE», HaXKaTue KHOMKW yNpaBneHns
BbI3blBaeT Nepexof Ha CnedyoLM HUXKeCTOALMI YpOBEHb MeHI0. HoOMep HOBOTO YpOBHS
MEHIO MOCIe Nepexona yBeNMumMBaeTcs Ha OQMH NyHKT (Hanpumep, n3 Mexio <4.1.0.0> B Me-
HIO <4.1.1.0>).

Mpu NOSIBNEHUM 3TOTO CUMBOA TEKYLLME HACTPONKM UM M3MEPEHNS HEBO3MOXKHO U3Me-
HUTb (CTaH@apTHbIN cMMBON «BNOKMPOBKa 4OCTYNa»). MOXKHO TOMbKO CHATbIBATL 0TOBpa-
>KaeMmyto nHdopmaumio.

ECAW Ha MHAMKALMM NOABASETCS CTPeNKa «YPOBHEM BbILLE», KPAaTKOE HaXkaThe KHOMKM
ynpaBneHus Bbi3blBaeT Nepexof Ha CreayroLLnii BbILIECTOSLMA YPOBEHb MeHIo (Hanpumep,
U3 MeHto <4.1.5.0> B MeHt0 <4.1.0.0>).
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nemenm meHio «Bbi6op/Hacmpoiika»

t

v

11.5.3 Crpanuua owmbok

h E025

Fig. 38: CTpaHuua ownbok (cocTosiHme
own6Km)

11.5.4 T[pynnbl MeHIO
basoBblie MeHIo

UHpopmayuoHHOe MeHIo

CepBuUCHOe MeHI0

MeHio kBumupoBaHus owu6ok

@ YBEOOMIJIEHUE

Ecnv Bo Bpemsi NMOSIBIEHWS CTPESTKU «YPOBHEM BbILLIE» KHOMKA yrpasrie-
HUS YOEP>KMBAETCS HAXKATOMN B TeUeHUe 2 CeKyH[, MPOUCXOAMUT BO3BPAT K
VHOMKALWW COCTOSIHUS.

PacnonoxeHHbI psooM cMMBON «Bbibop/HacTpolika» Ha gucnnee He nossnseTcs. CUMBON
B 3TOM MHCTPYKLMM OTMEYaeT 3NEMEHTbI MEHIO, KOTOPbIE MOXXHO BbIOPATh UM HACTPOUTD.

Ecnn Bbl6paH 3JTIEMEHT MEHIO «BbIGOp/HaCTpOVIKa», Ha>XaTtmne KHOMKW ynpaBeHna Bbi3biBaeT
nepexopn B pe>xXxvM penakTupoBaHuA.

B peXXume penakTnpoBaHUa HaCTpanBaemMmoe 3Ha4eHne Muraer. BpameHme KHOMKW ynpasne-
HUA USMEHAET 3Ha4eHne, NOBTOPHOE Ha>KaTmne COXpaHAeT HaCTPOEeHHOe 3Ha4YeHue.

B HEKOTOpbIX MEHIO NPUHATME BBOLA MOCIE HAXKATKS KHOMKM yNpaBneHns NoOATBep>KaaeTcs
nyTem KOPOTKOM MHAMKaunn cumeona «OK».

Mpy BO3HMKHOBEHUW OLLIMOKKM OMCNNen NepexoanT CO CTPAaHULbl COCTOSIHUS Ha CTPaHULY
owmnbok. Ha gucnnee otobpaxkatotca OykBa E 1 Tpex3HauHbI Ko oWnbKU, pa3aeneHHbin
0eCcaTUYHOWM 3ansSTON.

¢ <1.0.0.0>: HacTpoWnKa 3aAaHHOro 3Ha4YeHums.
e <2.0.0.0>: HacToWMKa pe>xnMmoB paboTbl.
+ <3.0.0.0>: HacTpoiKa «Hacoc BKM./BbIKN.».

B MeHIo 0TO6pakatoTcs HACTPOMKM, KOTOPbIE MOXKET MOHA[06UTLCS U3MEHUTb BO BPEMS
HOpMasbHOro pe>xxumMa paboTbl Hacoca.

* <4.0.0.0>: nHOMKauMs NapameTpoB Hacoca.

B meHt0 <4.0.0.0> 1 3nemMeHTax NOAMEHIO YKa3bIBAOTCSA AaHHble U3MepPeHUI, NapaMeTpbl
YCTPONCTBA, 3KCMNYyaTaUNOHHbIe MapameTpbl U TeKyLLue COCTOSAHUS.

¢ <5.0.0.0>: gocTyn K HaCTpoOMKam napameTpoB Hacoca.

MeHto <5.0.0.0> 1 anemeHTbl NTOAMEHIO NPe[oCTaBNAAT [OCTYN K OCHOBHBIM CUCTEMHbIM
HacTponkam Ans BBoda B 3kcnnayataumto. Cy6aneMeHTbl 3aLmLLeHbl OT 3anncy Jo Tex nop,
noka He 6yfeT akTVBMPOBAH CEPBUCHbBIA PEXXUM.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a!
Henpanmbele N3MEHEeHUA HACTPOEK MOTYT NPUBECTU K owmbkam B pa-

60Te Hacoca u cTaTb ﬂpVI“IVIHOVI noBpeXXaeHna Hacoca Unm yCcTtaHOBKU.

*+ HacTpoiiku B CEPBUCHOM peXKMMe [OMKHbI U3MEHSTb TONTbKO KBanun-
(hMLMpOBaHHbIe CNeLManucTbl ¥ TONbKO C Lenbto BBOAA U3L,eNus B
3KcnyaTauyuto.

* <6.0.0.0>: kBUTUPOBaHME OLLINOOK

Mpy1 BO3HMKHOBEHUM OLIMOKU Ha aucnee oTobpa)kaeTcs cTpaHMua owmbok. HaxaTue
KHOMKW yrNpaBfeHus No3BoNsieT NepenTh o CTPaHULbl OLLMGOK B MEHIO KBUTUPOBAHUS
oLwKn6OK. Mo NCTEYEHUM BPEMEHUN OXKMAAHUS CYLLECTBYHOLLME COOOLLEHUS O HEUCNPABHO-
CTSIX MOXKHO KBUTUPOBATb. [JONONTHUTENbHYIO MH(OPMALMIO CM. B raBe «KBUTUpPOBaHMe
oLnboK».

58 VIHCTPYKLMS MO MOHTaXy 1 3kcnnyaTtaumum » Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02



BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a!

KBnTMpOBaHWe owmnboK 6e3 ycTpaHeHUs MPUHMH UX BOSHUKHOBEHUSI MO-
XKEeT MPUBECTU K APYTUM HEUCMPABHOCTSAM. BO3MOXKeH MaTepuanbHblii
yLep6 B CBSA3M C NOBPEXAEHNEM HAcOCa UMM YCTAHOBKMU.

. KBMTVIpOBaTb ownBKKM TONMbKO nocre YyCTpaHeHua NnpuYnHbl X BO3SHUK-
HOBEHUA.

. YCTpaHFITb HEUCNPaBHOCTU O0J1>KHbI TOJIbKO KBaI'IVId.)I/ILI,VIpOBaHHbIe
cneunanncTbl.

- B CJly4ae COMHEHUA CBA3aTbCA C U3TOTOBUTENEM.

ﬂOI'IOJ'IHVITEJ'IbHer VIHd)OpMaLWIIO CM. B InaBe «Hel/ICI'IpaBHOCTVI, MNPUYUHbBI N crnocobbl yCcTpa-
HEeHUA».

MeHrio 6nokupoBku docmyna e <7.0.0.0>: 6riokmMpoBKa gocTtyna

«bnoknposka goctyna» gocTynHa, ecnu DIP-nepekntoyatens 2 yctaHosneH Ha ON. B meHto
HEBO3MO>XHO MOMNacTb MOCPeACTBOM OObIYHON HaBUraLMK.

BpalueHune KHOMKY ynpaBneHus akTUBUPYeT UK [eakTuBMpyeT 6110KMPOBKY poctyna. Ha-
>KaTune KHOMKM yrpaBreHvs NogTBep>KAaeT Bbibop.

11.6 MHCcTpyKuMM No 3KcnnyaTaumm

11.6.1 W3meHeHue 3afaHHOrO 3HA4YeHUS Ha cTpaHuue COCTOAHMS MOXKHO M3MEHUTb 3ajaHHOE 3HaYeHue.
4\ . © MoBepHYTb KHOMKY ynpasrieHus.
O MHankaumsa nepexoguT B MeHto <1.0.0.0>, 3agaHHOe 3HaYeHne HaunHaeT MuraTb. 3agaH-
.—» 1000 .
@ =9 HOe 3Ha4eHMe NOBbILLAETCS UM MOHWXKAETCS MOCPeACTBOM AallbHeNLLEero BpaLLeHus.
cou
&
@ '\ . [na noaTBep>KAeHNS U3MEHEHUS HaXKaTb KHOMKY yrpaBrieHuns.
HoBoe 3agaHHOe 3HaveHMe NMPUHUMAETCS, U MHOMKALUMS BO3BPALLAETCSA Ha CTPaHULy co-
1000
=luln CTOSIHUS.
0l 1800
RPM

Fig. 39: BBOoA, 3a0aHHOro 3Ha4veHus

11.6.2 Tepexon B peXXum MeHI0 [na nepexofa B pe>kKMum MeH0 He06X0AMMO BbINONHWUTL YKa3aHHOe Janee.

2!5
. Moka Ha MHOMKauum oTobparkaeTcs CTPaHULA COCTOSHUS, YOEeP>XKMBATb KHOMKY
ynpaBneHusl HaXKaTolt B TedeHne 2 cekyHf (Kpome cnyyaes, Koraa BO3HMKNA OWKN6OKa).

CTaHAapTHbIE XapaKTepPUCTUKM

NHAnKaums nepexoanT B pexxum meHto. OTobpaxkaetcs meHto <2.0.0.0>.

CepBUCHBIN peXXum

Mpu aKTUBMPOBAHHOM CePBUCHOM pexkume (nocpencTsom DIP-nepekntovaTens 1) cHavana
oTobpaxkaeTcs meHto <5.0.0.0>.

Owwubka

B cnyyae owmnbkm oTobparkaetTcs HoOMep MeH <6.0.0.0>.

Fig. 42: Pexxum meHto «Owmnbka»
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11.6.3 Haswurauums
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Fig. 43: NMpumep HaBuraumn

11.6.4 W3meHeHue BbiGopa/HacTpoek

Fig. 44: HacTponka c BO3BPaTOM K 3N1eMeHTY
MeHI0 «BbI6Op/HacTpOKM»

. @ Mepexon B pexknm MeHto (cM. rnasy «[epexom B pesxkum MeHo»).

gﬁ BbINOMHUTB OBLLYO HABUTALMIO MO MEHIO Cieaytowmm 06pasom (cM. npumep Hasura-
LMK): B NPOLIECCE HABMMALMN MUTAET HOMEP MEHIO.

. :j [ins BbiOOpa anemMeHTa MEHIO MOBEPHYTb KHOMKY yNpaBreHusl.

OTcYeT HOMepa MeHIO UAET B MONOXMTENbHYIO UK OTpULATeNbHY0 cTopoHy. OTobpa-
>KaeTcs CMMBOJ 3/1EMEHTA MEHIO ¥ NpY Heo6X0AMMOCTMN 3aAaHHOe Unn pakTnyeckoe
3HayeHue.

Ecnun OTO6pa>KE|ETCﬂ YKa3blBakoLlaa BHN3 CTpenka onsa MeHo «YDOBHGM HU>Xe», Heobxoamn-
MO BbIMONTHNTb YKa3aHHOE fanee.

@ Ha>kaTb KHOMKY yrnpaBreHus, 4Tobbl MepeiT Ha CneayoLLMin HUXKECTOSLWNIA Ypo-
BEHb MEHHO.

OT0ob6paxkaeTcs HOMEpP HOBOTO YPOBHSI MEHIO, Hanpumep, npuv nepexode u3 <4.4.0.0> B
<4.4.1.0>. OTO6paXkaloTCs CUMBOM 3NeMeHTa MeHIo /M Tekywui napameTp (3apaH-
Hoe/(hakTU4ecKoe 3HadeHne 1nm BbI6op).

t [ns Bo3BpaTa Ha CrneayoLLMiA BbILLECTOSLLMIA YPOBEHb MEHIO BbIOpaTb aneMeHT
MEHI0 «YPOBHEM BbILLE» 1 Ha>KaTb KHOMKY YNpaBieHus.

OTobpakaeTcst HOMep HOBOTO YPOBHSI MEHIO, Hanpumep, Npy nepexoge u3 <4.4.1.0> B
<4.4.0.0>.

@ YBEAOMIJIEHUE

Ecnn kHonka ynpasneHua yoep>XxXmBaeTca Ha>kaToM B TeyeHue 2 CekyHn, B
TO BpeM4A Kak 6b1n Bbl6paH 3JIEMEHT MEHIO «YPOBHEM BblLLe», MHOWKaUNS
BO3BpaLLaeTCA Ha CTpaHMLy COCTOAHUA.

[ns n3MeHeHWs 3a4aHHOro 3HaYeH st N HACTPOMKN HeO6XOAMMO BbINMOMHUTbL YKa3aHHOe
nanee.

g’ﬁ MepenTu K HY>KHOMY 3eMeHTy MeHKo «Bbibop/HacTpolikax.
YKa3blBaloTCA TeKyLLlee 3Ha4YeHMe UK COCTOSHNE HAaCTPOMKM, @ TaK>Ke COOTBETCTBYHO-
LI CUMBOI.

é HaxxaTb KHOMKY ynpasneHus. MuraeT 3agaHHoe 3HayeHne nnm cumeon, obo3Hava-
IOLLMI HAaCTPOWIKY.

j BpaluaTb KHOMKY yrnpaBneHus, Noka He 0TobpasmnTCs Hy>XKHOe 3afaHHOe 3HaYeHWe
WIIN HY>KHasl HacTpoKa. MosiCHEHNSs K HacTpolikam, 0603Ha4eHHbIM CUMBOMaMK, CM. B
Tabnumue B rnase «Ykasartesb 3/1eMEHTOB MEHI0».

@ MOBTOPHO HaXkaTb KHOMKY YNpaBlieHUs.
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Bbl6paHHO€ 3d0aHHOE 3Ha4YeHne nnn Bbl6paHHa$| HaCTpOVIKa NOATBEPXKXOAKTCA, U 3HaYEeHNEe
NI CMMBOJ1 NepecTaeT MUraThb. MHOWKaums cHOBa HaxXoouTCS B peXXnme MeHHK0 C NPeXXHUM
HOMEPOM MEHH. Homep MEHK MUTraeT.

3 =

2000
I @ YBEOOMIEHVE
@ 4\ Mocne n3MeHeHMsa 3Ha4YeHU B MeHto <1.0.0.0>, <2.0.0.0> 1 <3.0.0.0>,
<5.7.7.0> 1 <6.0.0.0> nHOMKaLMS BO3BPALLAETCSA HAa CTPAHULLY COCTOSHUA.
2000

Fig. 45: HacTponka c BO3BpaTOM K CTpaHuLe
COCTOSHUS

11.6.5 Bbi3oB MH(opMaLum

[1nsi 3N1IeMEHTOB MeHI0 Tuna «MHpopMauysa» HEBO3MOXKHO NPeanpUHUMaTh Kakme-
nn6o nameHeHus. OHM OTMeYeHbl CTaHAAPTHBIM CUMBOSIOM «BIOKMPOBKA [OCTYNa» Ha AucC-
nnee.

[ns BbI30Ba TEKYLUX HACTPOEK Heo6Xo0aMMO BbIMOSIHUTb YKa3aHHOe fanee.

3»5 MepenTu K HYXXKHOMY 3M1eMeHTY MeHIo «MHdopMmauma» (B npumepe <4.1.1.0>).
YKa3bIBalOTCA TeKyLLee 3Ha4eHne UM COCTOSHME HAaCTPOMKMU, @ Tak>Ke COOTBETCTBYHO-
LM CUMBON. HaXkaTune KHOMKW yNpaBneHns He Bbi3blBaeT HUKAKMX AeNCTBUN.

. @ Bpaluas KHOMKY yrnpaBneHus, MOXKHO YrpaBnsTh d1eMeHTaMu Tuna «MHpopma-
t LMsi» B TEKYLLLEM MOOMEHHO.

@ MosicHeHMs K HacTporKam, 0603HaueHHbIM CMMBOJIaMK, CM. B Tabnuue B rnaBe «Ykasa-

TeNlb 3NIEMEHTOB MEHHO».

Fig. 46: Bbi30B MH(hOpMaLMK

. © BpaluaTb KHOMKyY yrnpaBneHuns, Noka He 0ToOpasnTcs 3nemMeHT MeHIO «YPOBHEM
BblLLEe».

. @ Ha>kaTb KHOMNKY ynpasreHus.
MHOVKaums Bo3BpalyaeTcs B 60siee BbICOKUI YPOBEHb MeHIO (B BaHHOM ciyyae

<4.1.0.0>).
11.6.6 AkTuBauus/meakTMBauus cep- B cepBMCHOM pexxnme MOXKHO NPOU3BECTU OOMONHMUTENbHbIE HACTPONKKW. AKTUBALMSA U
BUCHOTO peXxuma AeaKTUBaLMS Pe>XXKMMa BbIMOMHSAKTCS YKa3aHHbIM Aanee obpasom.

BHUMAHUE

OnacHocTb MaTepuanbHoro yu.|ep6a B pe3ysibTaTe HeHaane>ka-
uiero UsmMeHeHus HaCTpOEK!

HenpaBusbHble M3MEHEHWS HACTPOEK MOTYT NMPUBECTYU K OLIMOKaM B pe-
»KMMe paboTbl HacoCa 1 CTaTb NPUYMHOW MNOBPEXXAEHMS HACOCa UMK
YCTaHOBKM.

. HaCTpOl‘;IKVI B CEPBUCHOM peXXnMe O0JDKHbl USMEHATb TOJTIbKO KBaJln-
(bVILlI/IpOBaHHbIe cneunanncTbl U TOJTIbKO C LeNbio BBOOa U3genna B
JKcnnyaTaumnto.

MHCTpYKLMs Mo MOHTaxy 1 3kcnnyataumuu « Wilo-CronoLine-IL-E, Wilo-CronoTwin-DL-E, Wilo-CronoBloc-BL-E « Ed.01/2024-02 61



11.6.7 AkTuBauus/meakTusauus 6noku-

POBKM foCTYyna

11.6.8 TepmuHupoBaHue

11.7

62

YKasaTenb 31eMeHTOB MeHI0

ON

4

e 1 YcTtaHoBuTb DIP-nepekntoyatens 1 B nono>xxexue ON.
CepBUCHbBIN peXXUM akTUBMpYyeTcs. Ha CTpaHuLe COCTOSHUS MUraeT MOKa3aHHbIN psaoM
CUMBON.

Cy63nemeHTbl MeHt0 <5.0.0.0> nepekntoyatoTcst ¢ Tuna «MHpopmaums» Ha Tin
«Bblbop/HacTpoiiKa», 1 CTaHAAPTHbINA CMMBON «BRNOKMpoBKa A0CTyna» (cM. cumson)
CKPbIBAaeTCs AN COOTBETCTBYIOLMX 3NeMeHTOB (McknoveHmne <5.3.1.0>).

Tenepb MO>XHO pefaKTUpoBaTb 3Ha4YeHNA N HaCTpOl‘/ﬁKM Ona OaHHbIX 31EMEHTOB.
OoN

4
° 1 " [1na geaktusaumm YCTaHOBUTb NepeKsito4aTesib B UCXOOHOE MoJI0>KeHne.

[ns npenoTBpaLleHns HeonyCTUMbIX MU3MEHEHWI HAaCTPOEK HAacoCa MOXHO aKTUBUPO-
BaTb ONMOKMPOBKY BCEX PYHKLUMINA.

AKTVIBVIpOBaHHaﬂ 6J'IOKI/IpOBKa gocrtyna 0To6pa>KaeTc9 Ha CTpaHuLUe COCTOAHNA
CTaHOapTHbIM CUMBOJIOM «BJ'IOKVIpOBKa nocrtyna».

[na akTvBaumm nnm geakTmeaumm HEO6XO,CI,VIMO BbIMOJIHUTb YKa3aHHOE Oanee.
ON

<

e 2 YcTtaHoBuTb DIP-nepekntovatens 2 B nonoxexue ON.
MosBnaerca meHto <7.0.0.0>.

. é MoBepHYTb KHOMKY yNpaBneHus, YTobbl akTUBMPOBATbL N [eaKTUBMPOBATL 6510-
KMPOBKY.

° @ Ons noaTeep>XaeHnda USMeHEHNA Ha>KaTb KHOMKY ynpaBlieHnA.

TekyLee cocTosiH1e 6110KMPOBKHM

° @ BJ'IOKVIpOBKa dKTUBMPOBaHa
HeBO3MOXXHO M3MEHUTb 3afaHHble 3HAaYeHUS NN HaCTpOVIKVI. COXpaHFIETCﬂ gocrtyn onsa
UYTeHUa Onda BCeX 3JIEMEHTOB MEHHO.

. m-\ BnokupoBKa AeakT1BMpoBaHa. MoXHO peakTMpoBaTh anemeHTbl 62308010 Me-
Hio (3nemeHTbl MeHt0 <1.0.0.0>, <2.0.0.0> 1 <3.0.0.0>).

@ YBEOOMIJTEHUE
[ns pegakTnpoBaHus cybanemeHToB MeHto <5.0.0.0> gomkeH 6bITb [0-

NMOSIHUTENbHO aKTUBUPOBAH CEPBUCHBIV PEXXUM.

ON

|
. 2 BepHyTb DIP-nepekntoyatens 2 B nonoxxeHune OFF.
MHOovKaums Bo3BpaLLaeTcs Ha CTPaHULY COCTOSHMS.

@ YBEOAOMIJIEHUE
OWMBKM MOXKHO KBUTMPOBATb MO UCTEUEHUM BPEMEHM OXKUAaHNS, He-

CMOTpPSA HAa aKTUBUPOBAHHYHO 6J'IOKMpOBKy noctyna.

Ons YCTaHOBJ1IEHNA OOHO3HAYHOTO CoeanHEeHUda MexXXay OBYyMA 3NTEKTPOHHbIMU MOOYNAMA
Heobxogumo TEPMUHNPOBATb 06a KoHUa NMMHUK CBS3N.

3neKTPOHHbIE MOAYIIN NMOCTABASIOTCS FOTOBbIMU K UCMOMNb30BAHMIO B PEXKMME CABOEHHOTO
ynpaBneHns HacoCamMu ¥ TEPMUHMPOBaHWE NOCTOSIHHO aKTUBMPOBAHO. [lpyrne HaCTPONKK
6onbLue He TpebytoTcs.

B aTon rnase npmneBoanTCA 0630[:) BCEX 3JIEMEHTOB BCEX ypOBHeVI MEHH. HOMep MEHK N Tnn
IEMEHTOB OTMEYEHbI N0 OTOENBbHOCTU, TAKXKE NOACHAETCA d)yHKLI,VIFI KaXXO0ro afnemMeHTa.
Mpwn HeobxooMMoCTH JaroTCs YKa3saHuna K onyuam HaCTpOVIKVI OTOENbHbIX 3JTEMEHTOB.
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2.0.0.0

2.3.2.0

3.0.0.0

4.0.0.0

4.1.0.0

4.1.1.0

4.1.3.0

4.2.0.0

4.2.1.0

4.2.2.0

4.2.3.0
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3agaHHoe 3Ha-
yeHune

Cnocob perynu-
poBaHus

[pagveHT Ap-v

Hacoc on/off

NHpopmauus

dakTnyeckme
3HaYeHus

Jatuvk pakTm-
YeCKHMX 3Have-
Hui (In1)

MowHoCTb

SKCnnyaTaumoH-
Hble napameTpbl

Yacbl paboTbl

MoTpebneHue

O6paTHbIN OT-
cyeT BpeMeHu
FOTOBHOCTMU K

cMeHe paboThbl
HacocoB

H

H

Fm @@e®®mT

YBEOOMIJIEHUE

Mpu onpepeneHHbIX yCOBUSX HEKOTOPbIE 3TIEMEHTbI CKPbIBAOTCS.

M03TOMY OHM NPOMYCKATCSA MPY HaBUTALMK MO MEH!O.

Mpumep: ecnun BHeLLHAS perynMpoBKa 3a4aHHOro 3HaYeHns B MeHIo
<5.4.1.0> yctaHosneHa Ha OFF, Homep MeHt0 <5.4.2.0> ckpbiBaeTcs. Ho-
Mep MeHto <5.4.2.0> BUAeH, TONbKO €CNN BHELLIHAS perynMpoBKa 3adaH-
HOro 3Ha4yeHns B MeHto <5.4.1.0> ycTaHoBneHa Ha ON.

;~:I|I|__/J

HacTporika/MHaMKaums 3agaHHoro 3Have-
HUA

(mononHuTenbHYO MHGOPMALMIO CM. B
rnase «/3MeHeHMe 3a4aHHOrO 3HaYEHUS»)

HacTpoiika/MHamkauwms cnocoba perynmpo-
BaHUA (DOMOMHUTENBHYHO UHPOPMALMIO CM.
B rnase «Cnocobbl perynmpoBaHns» n «Ha-
cTpolika cnocoba perynmpoBaHus»)

MocTosiHHOE perynnpoBaHMe YacToTbl Bpa-
LeHns

MocTosHHOe perynunposaHne Ap-c
PID-Control

HacTpoiika nosbiileHns Ap-v (3HadyeHue B
%)
ON

Hacoc BkntoyeH

OFF
Hacoc BbikntoveH

NHdopMaLMOHHbIE MEHIO

NHAMKaums TekyLmx pakTUYeckmx 3Hayve-
HUI

3aBMCUT OT TekyLLero crocoba perynmpo-
BaHMs.

Ap-c, Ap-v: 3HavyeHne HB M

PID-Control: 3HaueHMne B %

dakTnyeckas notpebnsemas MowHocTb P,
B BT

MHAMKaLmMs 3KCnyaTaunoHHbIX NapameT-
pos

CyMMa aKTuBHbIX pabounx 4acos Hacoca
(MokasaHms cyeTumKa MOXKHO COpOCHTL Ye-
pe3 MHgpakpacHblil HTepdenc)

MoTpebnenune sHeprun B KBT-4/MBT-y

Bpems 10 cMeHbl paboTbl HAcOCOB (B u; Npw
BpeMeHHOM TakTe 0,1 )

D e e O e e

OTo6pa>KaeTc;| He 0514 BCeX TUNoB
HacocoB

He oTobparkaeTcs B pexxume
ynpasneHus

IKCNNyaTauMoHHbIe MapameTpbl
yKa3aHbl 41151 UCMONb3YEeMOro B

[aHHbI MOMEHT 3/1IEKTPOHHOTO MO-
pyns

OTobpakaeTtcsa Tonbko gna MA
(ocHOBHOM Hacoc) M NPy BHYTPeH-
Hel cmeHe paboTbl HacocoB. YcTa-
HaBNMBAETCS B CEPBMCHOM MEHIO
<5.1.3.0>
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4.2.4.0 Bpems, ocTas- Bpems go cnenytoLlero BbinosHeHns OTobpakaeTcs TONbKO NPU akTU-
J1.
weecsa oo «Pump «Pump Kick» (4epes 24 4 B cocToAHUM MO~ | BUPOBaHHOM PyHKLUMM «Pump Kick»
Kick» Kos (Hanpumep, yepes «Extern off») Bbl-
nonHaeTcs aBTOMaTUYeCKoe BKMIOYeHne
HacocaHa 5 c)
4.2.5.0 CueTumK BKNHO- @ KonnyecTBo NpoLeccoB BKNHOYEHUS
YeHuns cetn 123... HanpskeHWs NUTaHus (cumTaeTcs Kaxgpoe
BOCCTaHOBMEHME HaNpPs>KeHWs nocne npe-
pblBaHNA)
4.2.6.0 CueTumk «Pump @ @JL KonnyecTBo BbIMOMTHEHHbIX 3aMyCKOB OTobpaxkaeTcs TONbKO NpU aKTU-
Kick» 124... «Pump Kick» BUPOBaHHOW (yHKUMM «Pump Kick»
4.3.0.0 CocTosHus i
; OoH
4.3.1.0 [naBHbIN Hacoc @ |Eﬁ Ha nHaonkaumm 3HaveHms ctatnyeckn yka- | OtobpaxkaeTtcs Tonbko gns MA
3bIBAETCS MAEHTUDMKALMUSA MOCTOSHHOTO (ocHoBHOM Hacoc)
rnaBHOro Hacoca. Ha MHOMKaummn eguHALbI
MN3MepeHns CTaTUYeCKN yKa3blBaeTcs
naeHTUGUKaLMs BpeMEeHHOrOo r1aBHOro Ha-
coca
4.3.2.0 SSM @ {}r,l ON
CocTosHue pene SSM, ecnu nmeeTcs coob-
{:_.—‘hll LLeHMe O HEMCMPaBHOCTM
HA
G‘l.
HASSL
{:—:rll OFF
CocTosaHue pene SSM, ecnv oTcyTCTBYeT
-:'.f;h.l coobLeHne 0 HeUCNpPaBHOCTH
HA
G‘l.
HASSL
4.3.3.0 SBM @ ON
CocTosHue pene SBM, ecnn nmeercs cur-
Han 3KCMMyaTauMoHHOM FOTOBHOCTY / c1r-
Han paboyero cocTosiHMS Unu coobLeHve o
BKITIOYEHUM CeTH
OFF CocTosiHue pene SBM, ecnu oTcyT-
CTBYeT CUrHan aKcnnyaTaLMOHHON roToB-
HOCTW / curHan paboyero CoCTOSHNA UK
coobLueHre 0 BKITIOYEeHUN CeTH
{}'e_; SBM
CurHanusaums paboyero cocTosHUS
_..
hay
HA
e
HA/SL
{:,—‘pm SBM
CurHanmsaums 3KcnnyaTauMoHHOM roToB-
=¥ HOCTK
B,
HA
G
HA/SL
{}"1 SBM
CoobLLeHMEe 0 BKITHOYEHUN CETU
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4.3.4.0

4.3.5.0

4.3.6.0

4.4.0.0

4.4.1.0

4.4.2.0

4.4.3.0

5.0.0.0

5.1.0.0

5.1.1.0

Ext. off

Tun npoTokona
Ccy3

AUX

XapakTepucTuku
yCcTponcTaa

Mmsa Hacoca

Bepcus npo-
rPaMMHOTO
obecneveHus
KOHTponnepa
nonb3oBaTens
Bepcus npo-
rPaMMHOTO
obecneveHuns
KOHTponnepa
anekTpoaBura-
Tens

Cepsuc

Multi pump

Pe>xum paboTbl

I+

OFF

S W

a
m

a
=4

% W

a
1
=
m
-

a
m

a
=4

L

SRR A

=
==

12345

12345

12345

12345

@

o | o

MocTynatowmin curHan exopa Extern off

OPEN
Hacoc Bbiknto4eH

SHUT
Hacoc nebnokunpoBaH Ans akcnayaTtauum

LLUnHHag cnctema akTuBHa
LON

Cuctema noneBon WHbI

CAN

Cuctema nonesBom LWNHbI

MpoToKoN MexXceTeBOro nHTepdeica
CocTosiHne knemmbl AUX

OTobparkaeT XxapaKTepUCTUKM YCTPOCTBA

Mpumep
IL-E 100/250-11/4 (Mnankaums B 6eryuiei
cTpoke)

OTo6parkaeT Bepcuto NporpaMmHoro obec-
neyeHns KOHTponepa nosnb3oBaTens

OTobpaxkaeT Bepcuto NporpamMmmHoro obec-
neyeHUs KOHTpPoOnepa ANeKTPoABUraTens

CepBUCHble MeHIO

COBOEHHbIN Hacoc

OCHOBHOI1/pe3epBHbIil peXKMM paboTbl

pe>xXnum CoBMeCTHOM paboTbl ABYX HAaCOCOB

OTobpakaeTcs, TOMNbKO ecnm ak-
TvBHa CY3

OTobpakaeTcs TONbKO TOrAa,
Korga aktTusmposaHa CY3

OTobpakaeTcs TONbKO TOraa,
Korga akTusmposaHa CY3

OTobpakaeTcs TONbKO TOraa,
Korga aktusmposaHa CY3

Ha gucnnee nosiBNAeTCA TOMbKO
6a30BbIl TUN Hacoca, 0603HaveHus
MoamnduKauun Hacoca He oTobpa-
xarotcs

OTobpakaeTcs TONbKO TOrAa,
Koraa akTueuposaHo DP (Bkntovas
noaMeHHo)

OTobpaxkaeTcs Tonbko Ans MA
(ocHoBHOM Hacoc)

OTobparkaeTcs Tonbko ona MA
(ocHoBHO Hacoc)
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5.1.23.0

5131

5.1.3.2

5133

5.1.4.0

5.1.5.0
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5.1.7.0

5.2.0.0

5.2.1.0

5.2.2.0

5.2.3.0
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HacTtponka pe-
xurma «OcHOB-
Hol1/pesepB-
HbIN»

CmeHa paboTbl
HacocoB

Py4yHas cmeHa
paboTbl HacocoB

BHyTpeHHss/
BHELUHAS

BHyTpeHHas:
BPeMeHHOW MH-
TepBan

Hacoc pebnokn-
poBaH/3abnokun-
poBaH

SBM

Extern off

Cy3

LON/CAN/IF-mo-
pynb Wink/cep-
BUC
JokanbHbIi/on-
CTaHLUMOHHbIN
pe>xum ynpas-
neHust

Afpec WnHbl

I+

I+

I+

I+

I+

I+

I+

I+

I+

I+

EL

Lo

PyuHoe nepeknoueHne pexknuma «Master»
(ocHoBHOM Hacoc) Ha «Slave» (pe3epBHbiit
Hacoc, Hacoc-napTHep)

BbInosHsieT cMeHy paboTbl HACOCOB He3a-
BMCMMO OT 06PATHOrO OTCHETa BpEMEHU

BHYTpeHHsIsi cMeHa paboTbl HACOCOB

BHelHas cMeHa paﬁOTbI Hacocos

[nana3oH HacTpomnku: oT 8 4o 36 4 ¢ Wwa-
roMmB 4y

Hacoc nebnokunposaH

Hacoc 3abnokuposaH

PaspenbHas curHanusayms HENCNpaBHOCTU

O606LLeHHas cMrHann3aums HemcrnpasHo-
cTn

PaspenbHas curHanmsaums aKcnnyataumn-
OHHOWM rOTOBHOCTM

PaspenbHas curHanmsaums o pa60Te

0606LLeHHas cMrHanmM3aums akcnayaTaum-
OHHOW rOTOBHOCTM

0606LeHHas curHanusaums paboyero co-
cTOsAHMSA

PaspenbHoe Extern off

0606uieHHoe Extern off

HacTpoWKum ANns aBTOMaTU3MpOBaHHOM CU-
cTembl ynpasneHus 3aaHuem (CY3)

®yHkumna Wink nossonseT ngeHTuduumpo-
BaTb yCTpoicTBO B ceTn CY3. Wink Bbinon-
HAeTCA NOCpenCcTBOM MOATBEPXKAEHUS

JlokanbHbIV pexkum CY3

CY3 pns BUCTAHLMOHHOrO pexxmma aKc-
nnyaTtaumu

HacTponka agpeca WuHbl

OTtobpakaeTcsi Tonbko gns MA
(ocHOBHOW Hacoc)

OTobpaxkaeTcs Tonbko ans MA
(ocHoBHoOI Hacoc)

OTtobpaxkaeTcs Tonbko gns MA
(ocHoOBHO Hacoc)

OTobpaxkaeTcs Tonbko gns MA
(ocHoBHOM Hacoc)

OTtobpaxkaeTcs Tonbko ans MA
(ocHOBHOM Hacoc), cM. knemmy
«AUX»

OTobpakaeTcs, ecnim akTMBMPOBaHa
BHYTPEHHS cMeHa paboTbl HacocoB

OTobparkaeTcs Tonbko onga MA
(ocHoBHO Hacoc)

OTobparkaeTtcsa Tonbko ona MA
(ocHoBHoOI Hacoc)

OTobpaxkaeTcs Tonbko ans MA
(ocHoBHOM Hacoc) n dyHKLMKM SBM
«JKCMNYyaTaLuMOHHas FTOTOBHOCTb /
3KCMyaTaums»

OTtobpaxkaeTcs Tonbko ansa MA
(ocHoBHOM Hacoc)

OTobpaxkaeTcs Tonbko gns MA
(ocHOBHOM Hacoc)

OTobpakaeTcsi Tonbko gns MA
(ocHOBHOW Hacoc)

OTtobpaxkaeTcs Tonbko gns MA
(ocHoBHoOI Hacoc)

OTtobpaxkaeTcsi Tonbko gns MA
(ocHoBHOW Hacoc)

Bkntoyas Bce NogMeHto, oTobpaka-
€TCS TOSIbKO MPY aKTUBUPOBAHHOM
Cy3

OTobparkaeTcs, TONbKO ecnun akTu-
sBuposaHa LON, CAN nnu IF-mogynb

BpemeHHOe cocTosiHME, aBTOMATH-
Yeckoe BO3BpalleHne B AUCTaHLM-
OHHbIN peXXnM 3KCnyaTaunm Yyepes
5 MuH
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5.5.1.0

5.5.2.0

5.5.3.0

5.6.0.0

5.6.1.0

5.6.2.0

5.6.3.0

5.7.0.0

IF-wnto3 Val A

IF-wno3 Val C

IF-wnto3 Val E

IF-wnto3 Val F

Inl (Bxon maTum-
Ka)

Inl (gmnanason
3Ha4YeHMn gaT-
ymka)

Inl (gunanason
3HauYeHui)

In2

In2 akTuB./neak-
TUB.

In2 (gnanasoH
3HaYeHuni)

MapameTpsbl PID

MapameTp P

MapameTp |

MNapameTp D

Ownbka

HV/AC

YacToTa Bpalue-
HWSA aBapUMHOro
pe>xxuma

Bpems aBToma-
Tnyeckoro cbpo-
ca

Mpoune Ha-
cTponku 1

I+ H

I+

$.L.0.8

I+

I+

I+

®

I+ I+

I+

I+

A

v @

©

FID

Pl
FID
PI

g

RPM

CneunanbHble HacTponku IF-mogynen, B
33aBMCMMOCTM OT TUMA NPOTOKONA

HacTponku ong sxoga gatymka 1

MHOuKauma guana3oHa 3Ha4eHun gaTun-
Ka l

HacTpowka gmanasoHa 3HayeHun
Bo3MO>KHble 3Ha4eHwus: 0...10 B/2...10 B/0...
20 MA/4..20 MA

ON
BHewWwHWI BxoQ 3a0aHHOro 3Ha4eHns 2 ak-
TUBUPOBaH

OFF
BHeLLHWI BXOO 3aaHHOr0 3Ha4YeHns 2 oe-
aKTMBMpPOBaH

HacTpornka gnanasoHa 3Ha4eHuin
Bo3Mo>kHble 3HaueHus: 0...10 B/2...10 B/O...
20 MA/4...20 MA

HacTpotiku PID-Control

HacTpoiika nponopLmMoHanbHo cocTas-
nsoLwen perynmposanms

HacTpowka nHTerpanbHOn coCTaBNstoLLEN
perynupoBaHus

Hactponka guddepeHumanbHom cocTaB-
nAoLen perynmposaHums

HacTporiku gencTBuii B ciyyae onbkum
Pexxum paboTbl HV «OTonnexHne»

Pexxum paboTbl AC «OxnaxxgeHue/KoHan-
LMOHNPOBaHNE»

MHOMKaumsa 4actoTbl BpawieHunsa aBapI/IVIHO—
ro pexxmma

BpeMsi O aBTOMaTMYeCKOro KBUTUPOBAHUS
owmnbKn

bonee nogpo6bHas nHdopmaums
npuBefeHa B MHCTPYKLUMAX MO
MOHTa>Ky 1 3kcnnyataumm IF-mo-
aynen

He yka3blBaeTcsa B pexkime ynpas-
neHuns (BktoYas BCe NOAMEHIO)

He yka3biBaetcs gnsa PID-Control

HacTponku ong BHelLHero Bxona
3aaHHOro 3Ha4eHus 2

He ykasbiBaeTcs, ecnu In2 = Heak-
TUBEH

OTobpakaeTcs TONbKO NPY aKTUB-
HOM hyHKuMM PID-Control (Bknio-
yas BCe NOOMEHI0)
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OpveHTauums
oucnnes

KoppekTuposka
3HaYeHnsa Hano-
pa ons Hacocos
Inline

KoppekTuposka
3HaY4eHus Hano-
pa ans 6104HbIX
HacocoB

YacToTa BKtO-
YEeHNN

DyHKUMa SBM

3aBopackas ycra-
HOBKa

I+

I+

I+

I+
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& %
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nr

Pl

Fa™
nr
N

PLIM

Jr
nr
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PLIM

OpwueHTaumns gucnnes

OpwveHTaumns gucnnes

Mpu aKTUBHOW KOPPEKTUPOBKE 3HaYeHMS
Hanopa y4nTbiBaeTCs U KOPPeKTMpPyeTCs
OTKIOHeHWe nepenapa AasJieHuns, KoTopoe
6b1110 3aperncTpmpoBaHo guddepeHum-
anbHbIM A4aTYMKOM AaBneHus, Noacoean-
HeHHbIM K (hniaHLy Hacoca B 3aBOA,CKON
yCTaHOBKe

KOppeKTVIpOBKa 3Ha4Y€eHnA Harnopa BbIKJTHO-
YeHa

KOppeKTUpOoBKa 3HaYeHUs Hanopa BKJI-
ueHa (3aBofckasl ycTaHOBKa)

Mpyn aKTUBHON KOPPEKTUPOBKE 3HAYEHUS
Harnopa y4nTbIBAeTCS U KOPPEKTUPYETCS He
TOJIbKO OTKJIOHEHWe nepenafa faBneHuns,
3aperncTpupoBaHHoro auddepeHumans-
HbIM J,AaTYMKOM [AaBeHuUs, NOAKITOYEHHbIM
Ha pnaHLe Hacoca B 3aBO[,CKON YCTaHOBKe,
HO M pa3nuyHble AnameTpbl draHua

KOppeKTI/IpOBKa 3Ha4YeHnA Hanopa BbIK/O-
YeHa

KoppeKTu1poBKa 3Ha4eHNs Harnopa BKMo-
veHa (3aBofckas ycTaHOBKa)

HIGH
Bbicokast yacToTa BKIIIOUeHMI (3aBoackas
yCTaHoBKa)

MID
CpepQHsas YacToTa BKNHOYEHUN

LOW
Hwn3kaa yacToTa BKIIHOHEeHUI

HacTpornka xapakTepucTuk coobLueHui

SBM
CurHanmsaums paboyero cocTosHUA

SBM
CurHanusaums skcnayaTaumoHHON roToB-
HOCTH

SBM
CoobuieHne 0 BKITHOHEHWUN CeTu

OFF (cTaHpapTHasi HacTpoiika)
Mpw NOATBEP>KAEHNN HACTPONKM He U3Me-
HAKOTCS.

ON

HacTponku npu noaTeep xaeHnn cbpacobi-
BalOTCA HA 3aBOLCKYHO YCTAHOBKY.
BHumaHue! Bce HaCcTpoOKK, BHECEHHbIE
BPYUYHYIO, yTpaumBatoTCs.

D 5 O e

OTobparkaeTcs Tonbko ang Ap-c.
OTobpakaeTcs He Ons Bcex Moan-
thukaumm Hacoca

YKa3blBaeTcs TONbKo Ans Ap-c v
Ap-v. OTobpaxkaeTca He Ons BCex
MoamnduKaumn Hacoca

MepeknioveHne/BHeCeHNE U3MeHe-
HUI BbINOSTHATL TONLKO B COCTOS-
HUM NOKOS Hacoca (monHocTbio
OCTaHOBMNEHHbI 3NeKTPOABMra-
Tenb)

He oTobparkaeTcs Npu akTMBMPO-
BaHHOM 6nokMpoBKe gocTtyna. He
oTobparkaeTcs, KOrfaa akTMBMpoBa-
Ha CY3

He oTobpaxkaeTcs Nnpn akTMBUPO-
BaHHOM 6noKMpoOBKe gocTtyna. He
oTobparkaeTcs, Korga akTMBMpoBa-
Ha CY3. MapameTpbl, KOTOpble U3-
MeHaTCsa npu cbpoce Ha 3a-
BO/CKYO YCTaHOBKY, CM. B rnaBe
«3aBoJCKMe YCTAaHOBKM»
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5.8.1.0

5.8.1.1

5.8.1.2

5.8.1.3

6.0.0.0

7.0.0.0

Mpoune Ha-
CTponKu 2

«Pump Kick»

«Pump Kick» ak-
TUBHO/HEaKTUB-
HO

BpemeHHOM nH-
Tepsan Pump
Kick

«Pump Kick»,
YyacToTa BpaLle-
HUS

KsutnposaHue
ownbok

Bnoknposka no-
cTyna

Tabn. 20: CTpyKTypa MeHHo

12
121

BbiBOA, M3 3KCnnyaTaumm

v
v

H

I+

I+

I+

BbiknioueHune Hacoca U BpeMeH-
HbIW BbIBOJ, U3 PaboThl

m'm'g

T
-

-
T

-

RESET

i)
i)

ON (3aBoackas ycTaHoBKa)
®yHKumns «Pump Kick» BkntoveHa

OFF
«Pump Kick» Bbiknto4eHo

[nana3oH HacTPOMKM: 0T 2 40 72 4 C Wwa- He otobparkaeTcs, ecnu «Pump
rom B 1 yac Kick» pmeakTnBMpoBaHoO

HacTpavBaeTcsa B AnanasoHe mexxay MUHuU-| He oTobpakaeTcs, ecnm «Pump
ManbHOW 1 MakcMManbHoW yacToTo Bpa- | Kick» pneakTnBmMpoBaHo
LLleHnsa Hacoca

JononHuTenbHyto nHbopmaumnio cM. B rna- | OTobparkaeTcs, TONbKO ecnn nme-
Be «KBUTMpOBaHMe OLLIMOOK» eTcs ownbka

BIOKMpOBKA [OCTYNa HeakTMBHa (M3MeHe-
HWSt BO3MOXKHbI) (LOMOMHUTENBHYIO UH-
thopmaumio cM. B rnaee «AkTuBaums/neax-
TMBaLWs 6NOKUMPOBKM [OCTYMNa»)

BNIOKMPOBKa [OCTYNa akTUBHa (M3MeHeHUs
HEBO3MOXKHbI) (AOMONHUTENbHYIO UHDOP-

MaLmio CM. B rnaBe «AKTUBaUMs/neakT1Ba-
UMs BNIOKMPOBKM [OCTYNa»)

BHUMAHUE

OnacHocTb MaTepuanbHOro yu4ep6a BCcnencreue HEPETPEBB!

B cocTosHMM nokost Hacoca ropavne nepekavnBaemMblie XKMOKOCTU MOTYT
noBpenunTb ero ynjioTHeHu4d.

[Mocne oTKNOYEHUS UCTOYHMKA Harpesa:

¢ OCTaBUTb HacocC paﬁOTaTb. MoKa He CHU3UTbCA TeMnepaTypa nepeka-
YMBAEMOW XKUOKOCTU.

BHUMAHUE

OnacHocTb MaTepuanbHoro yujep6a us-3a moposa!
Mpwn onacHoCTK 3amep3aHus:

» BO M36e>KaHne NOBpe>KAEeHUN NOTHOCTbIO OMOPOXKHUTb HACoC.

3aKpbITb 3aMOPHYI0 apMaTypy B HANOPHOW NMHWU. ECNn B HANOPHOW NMHUM YCTAHOBIEH
06paTHbIN KNanaH 1 UMeeTCs MPOTUBOAABIEHNE, TO 3aNOpHas apMaTypa MOXeT ocTa-
BaTbCS OTKPbITOWN.

He 3akpbiBaTb 3aM0OpHY0 apMaTypy BO BCACbIBAIOLLEN NINHUN.

BbIKNHOYMTB HACOC M 4aTb MY NMOMIHOCTbIO OCTAaHOBUTLCA. CneauTb 3a NaBHbIM OCTa-
HOBOM.

Mpw OTCYTCTBUM ONACHOCTM 3aMep3aHmns obecneynTb JOCTAaTOUHbIN YPOBEHb XKUOKOCTH
B CUCTEME.

E>xemMeCcs4HO BKNIOYATb HACOC Ha 5 MUHYT. 3TO HEOBXOAMMO AN O4YMCTKM Kamepbl Ha-
€oCa OT OT/TIOXKEHWUN.
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12.2 BbiBop 13 paboTbl M noMeleHue
Ha XpaHeHue

OCTOPOXHO

OnacHOCTb TPAaBMUPOBAHUS MEPCOHANA U 3arpsi3HeHUs OKpY-

>Kaioueun cpepbi!

J COD.ep)KVIMOG Hacoca N NPOMbIBOYHAA XXNOKOCTb A0JIKHbI YTUITN3N-
poBaTbCA B COOTBETCTBUMN C Oq)VILlVIaJ'IbeIMVI npennucaHnamun.

« Jltobble paﬁOTbI O0JKHbI NPOBOANTHCA B 3aLLlMTHOl7I opexpe, nep-
YaTKaX N 3dLNTHbIX OYKaxX.

e TWwaTenbHO OYUCTUTL HACOC Nepen XxpaHeHnem!

* Hacoc NoMHOCTbIO ONOPOXKHUTL U TLLATENbHO MPOMBITh.

+ OcTaTky nepekayrMBaeMoi U MPOMbIBOYHOW >KMAKOCTEN CNUTb Yepes CIIMBHYIO MPObKy,
cobpatb v yTMnusnposatb. CobntofaTb MeCcTHble MPeanncaHns 1 yKasaHus B MyHKTe
«YTunusaumsa»!

*  3aKpbITb BCACbIBAKOLLMA N HAMOPHbIA NAaTPy6OKM HAKOHEUYHUKAMMU.

+ [locne 0emMOHTaXka XpaHWTb HAaCOC B CYXOM U 3aLLMLLIEHHOM OT MbININ MeCTe.

13 06cny>xuBaHue/peMoHT * PaboTbl no 06cny>KMBaHWIO: CMELMANUCT [OSKEH ObITb 03HAaKOMITEH C NMpaBMnaMmn 06-
paLLeHNs C NPUMEHSIEMbIMM 3KCMIyaTaluMOHHBIMM MaTepuanamm u ux yTunmsaumn.
« PaboTbl c anekTpoobopynosBaHnem: paboTbl € 31eKTpoobopyA0BaHEM OOMKEH Bbl-
NOJSHATL TONBKO 3MEKTPUK.
+ PaboTbl N0 MOHTaXy/OeMoHTaxy: CreunanncT AoMmKkeH 6biTb 06ydeH 06paLLeHmio ¢
Heob6X0AMMbIMU MHCTPYMEHTaMU U TPebyoLLMMUCS KPeneXKHbIMU MaTepranamu.

PekomeHOyeTcs mopy4yaTb TEXHUYECKOE 06CYXKMBaHWE Y NPOBEPKY YCTaHOBKMW COTPY A~
HUKaM TeXHW4YecKoro oTaena komnaxnum Wilo.

ONACHO

OnacHOCTb AN XXKU3HU BCNeACTBME NOpa>KeHUs IneKTpuye-
CKUM TOKOM!

HeHapnexkaluue AeicTBUs BO Bpems paboT ¢ 3neKTpoobopynoBaHuem

NPVBOASAT K CMEPTU BCNEACTBUE NMOPAKEHNS INEKTPUHECKUM TOKOM.

+ Topy4aTb BbINONHEHWE PaboT Ha 3NeKTPUYECKUX NpUbopax TosbKo
NEKTPUKY.

+ lMepen Havanom NtobbIx paboT arperaT HEOHXOAMMO OTKIIOUNTL OT
3NeKTPOMNUTaHWS U NPEeROTBPATUTL €r0 MOBTOPHOE BKITHOHEHME.

+ ToBpexxaeHns Kabens aNeKTPONUTaHWUS HACcOCa AOMKHbI YCTPAHATb-
CS1 TOJIbKO 3/1EKTPUKOM.

+ Cobntofatb MHCTPYKLMM MO MOHTAXY M 3KCMyaTaLmum Hacoca,
YCTPOMCTBA KOHTPOMS YPOBHS W MPOUNX MPUHALNEXKHOCTEN.

+ 3anpeLuaeTcs BCTaBMATb NOCTOPOHHUE MPEAMETbI B OTBEPCTUS dMEK-
TpoABuraTens.

+ o OKOHYaHUM paboT CHOBA YCTAHOBUTb AEMOHTMPOBAHHbIE 3aLLUT-
Hble YCTPOWCTBA, HANPUMEP KPbILLKY KNeMMHOM KOPOBKM UK KOXKY -
XU MyT.

ONACHO

OnacHOCTb ANS XXU3HU BCNeacTBue nafgeHus aetanen!

CaM Hacoc 1 ero 4acTu MoryT 6bITb O4eHb TXKENbIMU. [ageHne geTanen

MO>KET MPUBECTU K NMOpe3aMm, 3aLlieMeHnsaM, yLumnbam nnm ygapam,

BMIOTb 10 CMEPTENBHOrO MCXOAA.

+ Mcnonb3oBaTth TONbKO MoAxoAsiiee nogbeMHoe 060pynoBaHve 1
(hMKCMpOBaTb OEeTanu, YTobbl He [OMYCTUTH UX MALEHUS.

+ [NpebbiBaHye Mo BUCALLMM rPy30M 3aMpeLLeHo.

+ [py XpaHeHWU 1 TPAHCMIOPTUPOBKE, @ TAaKXKe Mepef BCEMMU YCTaHO-
BOYHbIMU N MOHTA>KHbIMM paboTamu criegyeT obecneunTs 6e3onac-
HOE MOJIOXKEHVE U YCTONUYMBOCTb HAacoca.
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ONACHO

OnacHoOCTb Ans XXU3HU BcneacTeue oTbpacbiBaHUSA MHCTPY-
MEeHTOB!

MpumeHsemble Npy 06CNy>KMBaHMM Bana 3neKTpoaBuraTens MHCTpy-

MEHTbI MOTyT ObITb OTOPOLLEHbI NPY KAaCaHUM BPALLAIOLLMXCS YacTen.

B03MO>KHbI TPaBMbI, B TOM Yucie cMepTesbHble!

+ lNpumeHsemble Npu 06CNy>KMBaHUN UHCTPYMEHTbI JOMKHbI ObITb
MOMHOCTbIO YOpaHbl Nepen BBOAOM Hacoca B aKCmyaTauumio!

OCTOPOXXHO

CyLiecTByeT ONacHOCTb MOJIy4YeHUS 0XKOTOB UINU NPUMep3aHus
MNPU KOHTaKTe C HACOCOM/YCTaHOBKOIA.

B 3aBucumocTu ot paGoqero COCTOAHMA HAacoCa NI YCTAaHOBKU (TEMI'Ie—

patypa HEPEKaHMBBEMOVI )KVI,D,KOCTVI) Be€Cb HACOC MO>XXET CUJTbHO Ha-

FPETbCA NN OXJTaAUTbCA.

- Bo Bpem4a akcnnyartaymn CO6I'HO,EI,3Tb gucTtaHumio!

« [aTtb YCTAaHOBKE 1 HACOCY OCTbITb O TEMMNEPATypbl B KOMHaTe!

» Jltobble pa6OTbI OO0JDKHbI MPOBOONTLCA B 3alMTHOM ogexae, nep-
HaTKaxX N 3alLNTHbIX OYKaXx.

OCTOPOXHO

OcTpble KPOMKM Ha paboyem konece!

Ha pabouem konece MoryT 06pa3oBbiBaTbCS OCTPbIe KPOMKU. BO3HMKaeT
OMacHOCTb OTPe3aHus YacTeil Tena!
+ Mcnonb3oBaThb 3aLWMUTHbIE MEpPYATKK, MpefoXpaHsioLue oT nope3os!

@ YBEOOMIJIEHUE

Mpu BbINOAHEHUM NOObLIX MOHTAXKHbLIX PA6OT A5 HACTPOMKM NPaBUSIb-
HOWM Mo3mMumMK pabouero Koneca B KOpryce Hacoca HeobXo[MMO UCMOoMb-
30BaTb MOHTAXKHYHO BUMKY!

MoHTa)kHasa Bunka gns paboT no HacTpowike
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13.1 KoHTponb 3kcnnyatauuu

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a!

Hacoc unu anekTpogsuraTenb MOXHO NoBpeauTb M3-3a HECOOTBET-
CTBYIOLLLErO pexxnma paboTbl. IKcnnyaTaums ¢ 3aKpbITON 3aMOpHOM ap-
MaTypoW SIBNSIeTCS KpUTUYECKOM, @ MPU NepekaunBaHnm ropsumx Xxng-
KoCTen — onacHom. Hacoc He pofmxeH paboTaTh 6e3 pacxofa gosblue

1 MUHYTBIL. BcriegcTBMe HaKOMMEHUS SHEPTUM TeMMEepaTypa CUIbHO No-
BbILLIAETCS], YTO MOXKET MPMUBECTU K MOBPEXOEHMIO Bana, paboyero kone-
Ca 1 TOpPLEBOro ynnoTHEHUSL.

» Hacoc gponxeH paboTaTb TONMbKO C NepeKayrBaeMom XXNGKOCTbIO.

+ He BKNtoYaThb HaCOC NpU 3aKPbITON 3aNOpHOM apMaType BO BcacbiBa-
HoLLEeN TMHUN.

« He BKNOYaTb HACOC HA AnNuUTeNbHOE BpemMa npu 33KprTOVI 3aI'IOpHOVI
apmaTtype B HaI'IOpHOIZ NHUKN. Bo3MOXXeH neperpes I'IepE‘KaHI/IBaeMOM
XKNOKOCTU.

Hacoc Bo Bcex pexxnmax gomkeH pabotaTb CNOKONHO, 6e3 Bnbpauni.

e PerynspHo npoBepsiTb CTAaTUYECKME YNNOTHEHWS M YNTIOTHEHME Bana Ha HapyLleHue
repMETUYHOCTY.

» HaHacocax c TOpUeBbIM YMNOTHEHWEM BO BPEMS 3KCMyaTaLMmn HapyLLUEeHUe repMeTuy-
HOCTW OTCYTCTBYET UM NPOSIBASETCS NNLLb B HE3HAUYUTENbHON cTeneHun. Eciv ynnoT-
HeHVe OaeT 3HaUYUTENbHYIO TeUb, er0 MOBEPXHOCTU U3HOLLEHbI. YTNINIOTHEHME NOONEXNT
3ameHe. CpoK cry>k6bl TOPLEBOro YyNJOTHEHUS B 3HAYMTENIbHOW Mepe 3aBUCUT OT YCIo-
BWI1 3KcnnyaTaumn (TemnepaTypa, AaBneHue, XxapakTepUCTUKK cpeabl).

» [ns obecrneyeHuns NoCTOSIHHOM roTOBHOCTM K paboTe Wilo pekomeHayeT He MeHee o[-
HOrO pa3a B Heeto BKIHOUaTb HACOC HA KOPOTKOE BPEMSI.

13.2 Pa6oTbI N0 TeXHUYECKOMY 06CTy-  PerynsipHo npoBepsTb NOAaYy BO3AyXa Ha KOpMyce 3neKTpoasuraTens. 3arps3HeHus
SKNBaHWIO YXyALUaT OXNaXaeHne 3NeKTPOABUraTeNs U 3NeKTPOHHOro Moayns. MNpu Heobxopu-
MOCTU YCTPaHUTb 3arPsS3HEHUS U BOCCTaHOBUTb HEOTPaHUYEHHYO NofaYy Bo3ayxa.

13.3 Onopo>KHeHne M oYnCcTKa

OCTOPOXHO

OnacHOCTb TPaBMUPOBaHUSA NepcoHana u 3arpssHeHns oKpy-

>Kawoulen cpepbi!

o CO,D.EP)KVIMOG HACcocCa N NPpOMbIBOYHAA XXNOKOCTb OOJI>KHbI YyTUNNU3UN-
pPoOBaTbCA B COOTBETCTBUU C O(bVILlI/Ia_FIbeIMI/I npennucaHnamun.

« Jtobble paboTbl 4OMKHBI MPOBOAUTLCA B 3aLLMTHON ofdexxae, nep-
YaTKaX U 3alLMTHbIX OYKax.

13.4 3ameHa TOpLEBOro ynioTHeHUs B nepuon npupaboTky BO3MO>KHbI HE3HAUWTeNbHbIe KanesbHble yTeukn. Tak>Ke BMosiHe
A0NyCcTMMA He3HaYUTeNNbHasa yTeuvka B BUAe BbICTYNaHWS Kanenb BO Bpems CTaHOAPTHOWM
aKCMnyaTaumm Hacoca.

Mo aTon NpuymHe crnefyeT NPOBOAUTL PEryNsapHbIN BU3YarnbHbIM OCMOTP. MNpy 0T4eTNNBO
3aMeTHOM yTeyKe 3aMeHNUTb YNIIOTHeHMe.

Komnanus Wilo npegnaraeT peMOHTHbIN KOMMIIEKT, KOTOPbI COAep>KMT HeobXxoanmMble
CMEeHHble 3an4acTu.

JdeMoHTax

OCTOPOXHO

OnacHocTb ownapusaHus!

I'IpM BbICOKUX TeMMepaTypax I'IEPEKaLIVIBaF.‘MOlh XKNOKOCTU N BbICOKOM
CNCTEMHOM OaBfieHnn npenBapuTesibHO AaTb HACOCY OCTbITb U C6p0—
CUTb OaBfieHne B yCTaHOBKE.

1. ycTaHOBKy 06eCcToUNTb N 3aLNTUTL OT HECAaHKUMOHMNPOBAHHOTO MOBTOPHOIO BKKO4YeE-
HUA.
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v oF oW

MpoBepUTb OTCYTCTBUE HANPSXKEHUS.
3a3eMnTb M 3aMKHYTb HAKOPOTKO pabounii y4acTok.
3aKpbITb 3aMOPHYIO apmaTypy nepen HacoCoOM U 3a HUM.

C6pocuTh faBneHne B Hacoce NyTeM OTKPbIBaHWS BEHTUNALMOHHOrO kKnanaHa (Fig. I/il/
lll, nos. 1.31).

@ YBEOAOMIJIEHUE

Mpu BCex NpuBeAeHHbIX Aanee paboTtax cobnofaTh NpeanmcaHHbli
KPYTALLUIA MOMEHT 3aTSXKKM [/19 COOTBETCTBYHOLLEro TUNa pe3b6bl (Ta-
611La «KpyTALIME MOMEHTbI 3aTSXKKU»)!

10.

11.

12.

13.
14,
15.

16.

Ecnu gnuHbl kabend HeJoOCTaTOYHO A9 AEMOHTaXa npmueofa, 0OTCOeauUHNTDb Ha
KfieMmMax afiekTpogsuratenb 1 kabenb 4N NOOKOYEHUS K CETU.

JeMOHTUPOBaTb KOXYX My Tbl (Fig. INIAN, nos. 1.32) c noMoLLbto NoaXOasLLero
MHCTpYMeHTa (Hanpumep, OTBEPTKM).

Ocnabutb BuHTbI (Fig. I/I/ll, no3. 1.5) kpenneHns yzna MydTbi.

OcnabuTb KpenexHble BUHTbI 3nekTpoasuratens (Fig. I/l nos. 5) Ha dhnaHue anek-
TpoAaBuraTens u ¢ NOMOLLbIO NOAXOASALLEro NOAbEMHOMO yCTPONCTBA NOJHATL NpU-
BOf, C Hacoca.

Ocnabus KpenexxHble BUHTbI NpoMexxyTouHoro kopnyca (Fig. I/il/ill, nos. &), cHaTs ¢
Kopnyca Hacoca 6510k MPOMEeXXYTO4HOro Koprnyca ¢ MydToM, Ban, TOPLLEBOE yMnoTHe-
Hue 1 paboyee koneco.

OTnycTWTb raiiky kpenneuus paboudero koneca (Fig. I/l/ill, no3. 1.11), cHaTb pacnono-
>KeHHbI nof Heit 3axumHbIn auck (Fig. 11/, no3. 1.12) n cHaTsb paboyee Koneco
(Fig. //, no3. 1.13) ¢ Bana Hacoca.

[emoHTMpoBaThb pacnopHyto waiiby (Fig. A1/, no3. 1.16) u, npu Heo6xoaMMOCTH,
npusmaTuueckyto wnowky (Fig. I/iIAll, nos. 1.43).

CHaTb Topuesoe ynnoTHeHwe (Fig. I/iI/ll, nos. 1.21) ¢ Bana.
M3sneub mydTy (Fig. I/iI/lll, nos. 1.5) c Banom Hacoca us doHaps.

TwaTenbHO 0YMCTUTL I'IpVIFOHO‘—IHbIE/I'IOCHﬂO‘-IHbIe NnoBepxXHOCTHU Bana. Ecnun Ban no-
BpeXXOeH, Tak>XXe 3aMeHUTb ero.

YOanuTb HeMmoJBUXKHOE KOMbLIO TOPLIEBOro YNIOTHEHUS C MaH>KeTon 13 hnaHua do-
HapA, a TaKkxke ynnoTHuTenbHoe konbuo (Fig. I/, no3. 1.14). OuncTUTL NOCaOoUHbIe
rHesna ynnoTHeHWN.

MoHTaXx

1.

BcTaBMTb HOBOE HEMOABMXHOE KOJTbLLO TOPLIEBOrO YMNOTHEHUS C MaHXKeTOW B rHe3,0
ynnoTHeHus dnaHua goHaps. B kayecTBe CMa3kn MOXHO UCMOMb30BaTb 06bI4YHOE
CPEeACTBO ANS MbITbs MOCYAbI.

MOHTMPOBaTb HOBOE YNNOTHUTENbHOE KOJTbLIO B Ma3 rHe34a YNI0THUTENbHOO KOMbLia
toHaps.

MpoBepuUTb CBSA3M CKOMb3LLEN NOBEPXHOCTU, NPU HEOOXOAUMOCTN OYNCTUTL U HaHe-
CTW Ha HUX TOHKMI Cnon Macna.

MonymMydTbl C KOMMNEHCALMOHHBIMK WabaMu Mexxay HUIMW NPefBapuUTeNbHO
CMOHTMPOBATb Ha Bane Hacoca 1 NpefBapuTesIbHO CMOHTUPOBAHHBIN y3en Bana Myd-
Tbl OCTOPOXKHO BBECTM B (pOHapb.

HapeTb HoBOE TOpLieBOE YNIOTHEHME Ha Basl. B kayecTBe CMa3Kn MOXHO MCMNONb30-
BaTb 06bI4HOE CPEACTBO ANS MbITbs MOCYAbl (MPY HEOB6XOLMMOCTY CHOBA BCTaBUTD
NPU3MaTUYECKYHO LINOHKY W PAaCNOPHYHO LIai6y).

MoHTUpoBaTh paboyee KONMECo ¢ NoaKnagHou (-biMK) Wwanbon (-amu) 1 raikon, npm
3TOM 3aKOHTPUTb Ha BHeLIHeM anameTpe pabouero Koneca. Mi36eraTb NOBpeXXaeHuit
TOPLEBOro yNIoTHEHUs M3-3a nepekoca.

MpenBapuTeNibHO CMOHTUPOBAHHbIN y3e OHaps OCTOPO>KHO BBECTYM B KOPMYC HAaCO-
ca ¥ NPVBUHTUTL. [pn 3TOM yAep>KMBaTb BpaLlatoLmecs 4acTi Ha MydTe, 4Tobbl He
LOMYyCTUTb MOBPEXAEHVI TOPLEBOTO YNIOTHEHNS.
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8. HemHoOro ocnabutb BUHTbI MydhTbl, NPeABaAPUTENBHO CMOHTMPOBaHHY My Ty pac-
KpbITb.

9. MoHTMpoBaTb 31eKTpoABUraTesib C MOMOLLLIO MOAXOAALLEr0 NOgbEMHOIO YCTPON -
CTBa W 3aBUHTUTb cOefMHeHMe hoHapb — 3MeKTpoaBuraTensb.

10. BcTaBUTb MOHTaXKHYI0 BUAKY (Fig. 47, no3. 10) mexay doHapeM 1 MydhToit. MoHTaXkHast
BUIIKa J,0J1>KHa pacnonaraTbes 6e3 3asopa.

11. Cuavana cnerka 3aTaHyTb BUHTbI MydTsl (Fig. I/II/Il, nos. 1.41), noka nonymydTs He 6y-
OyT npuaeratb K pacnopHbIM Lwanbdam.

12. 3aTem paBHOMEPHO NPUBMHTUTbL My(Ty. [py 3TOM aBTOMATUYECKM YCTaHaBNMBaeTCs
npeanucaHHoe paccTosHUe mexxay hoHapemM 1 MypTol — 5 MM Ha MOHTa>XHOW BUIT-
KOW.

13. [1eMOHTMPOBaTb MOHTA>KHYIO BUJIKY.

14. Tlpy HanNUYMM MOHTMPOBaTb TPY6ONpoBOAblI M3MepeHMs AaBneHns ouddepeHumanb-
HOrO [ATYMKa OaBNEHNS.

15. MoHTMpOBaTb KOXKYX My(Tbl.

16. CHoBa nNpucoeAnHUTL Kabenb AN NOOKMOYEHUS K CETU W, eCnn nMeeTcs, kabenb and-
(hepeHUManbHOro faTymnka AaBfeHus.

@ YBEAOMIJIEHUE

Cobntoaath Mepbl, MPeayCcMOTPEHHbIE NPU BBOAE B 3KCMyaTauuio (cm.
rnasy «BBOA B 3KCMyaTauuio»).

17. OTKpbITb 3aMOPHYIO apmaTypy nepen HacoCOM 1 33 HAM.

18. CHoBa MpMBECTM B [leNCTBUE NPEOOXPAHUTENb.

13.5 3ameHa anekTpoasuraTtens/npu-
Bofa

13.5.1 [eMOHTaX 3/IeKTPOHHOro Mogyns

ONACHO

OnacHoOCTb AN XXM3HU BCNeACTBUE NOPAaXKeHUS NeKTpuye-
CKUM TOKOM!

HeHapne>kalue gencTens Bo Bpems paboT ¢ 3nekTpoobopyaoBaHneMm

NpuBOAAT K CMEPTU BCJIEACTBME MOPAXKEHUS INEKTPUYECKUM TOKOM.

+ [lNopyu4aTb BbiNONHeHMe paboT Ha aNeKTpUUecKmx Npubopax ToNbKO
INEKTPUKY.

« lMepepn Hayanom ntobbix paboTt HeobxoanMo obecTounTb arperart,
NpefoTBPaTUTb ero MOBTOPHOE BKJTOYEHME M MOA0XKAATb 5 MUHYT.

« TpoBepwuTb, BCe N noacoeamHeHns (B Tom uncne GecnoTeHumanb-
Hble KOHTaKTbl) 06eCTOUEHbI.

« KaTeropuyecku 3anpeLuaeTcs BCTaBASATb MOCTOPOHHME NPeAMeThl B
OTBEPCTUS INEKTPOHHOro Moy NS.

« lMoBpexxaeHnsa Kabens 3neKTPONUTaHWS HACOCa AOMKHbI YCTPaHATb-
€Sl TOJIbKO 3MEKTPUKOM.

« CobntogaTb MHCTPYKLMKU MO MOHTAXKY M 3KCMJTyaTaLMmM Hacoca, ek~
TpoABuraTens u NPoYMX NPUHaANEXXHOCTEeN.

+ [No oKOHYaHUM paboT CHOBA YCTaHOBUTbL AEMOHTMPOBAHHbIE paHee
33aLUMTHbIEe YCTPOMCTBA, HAMPUMEP KPbILLIKY MOAYIS.
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ONACHO

OnacHOCTb Ans XXU3HU U3-3a KOHTAaKTHOro Hanpsi>xeHus! U3-3a
Hepa3ps>KeHHbIX KOHAEHCAaTOPOB B 3/IEKTPOHHOM MofyJe MO~
JKeT BO3HMKaTb BbICOKOE KOHTAaKTHOE Hanpsi>KeHue gaxe B
BbIKJIIO4EHHOM COCTOSIHUM.
anKOCHOBeHVIe K OeTasiaM, Haxoodawmnmcd nog Hanpsa>keHmnem, npruBo-
OUT K CMEPTU NN TAXKETTbIM TPaBMaM.
- lNepen npoBegeHneM paboT Ha HAacOCe OTKIKOYUTL HaMps>KeHne Nu-
TaHUA N NOOO0>XKO4AdTb 5 MUHYT.
« TpoBepwnTb, BCe N1 NoacoeamnHeHns (B Tom uncne 6ecnoTeHumnanb-
Hble KOHTaKTbI) obecToyeHsbl.
o KaTerOpMHeCKVI 3anpeLaeTcd BCTaBAATb MOCTOPOHHME NpeaMeThbl B
OTBEPCTUA IJIEKTPOHHOIO Moy .

HemoHmanic, modynu 1,5...7,5 kBm 1. YcTaHOBKYy 06€CTOUNTb M 3aLUMTUTb OT HECAHKLIMOHMPOBAHHOTrO MOBTOPHOIO BKHOYe-
HUYS.

3aKpbITb 3aMOPHYtO apMaTypy nepen HaCoOCOM M 3a HUM.
Y6eOuTbCs B OTCYTCTBUM HANPsiXKeHWS.
333emMNnTb ¥ 3aMKHYTb HAKOPOTKO pabounii y4acTok.

OTcoeguHUTL NpoBOA AN NOAKNOYeHUs K ceT. OTcoeAnHNTL Kabenb ouddeperHum-
anbHOro [aTyMKa fasneHus (ecnu nmeetcs).

Mpu HeobxoAMMOCTU yaanuTb apyrve kabenu (matumkm, coobuieHms n 1. n.).

YOanuTb BUHTbI M 3y6uaTbie CTONOPHbIe Waiibbl (M03. 1), BbITAWMTb 3MEKTPOHHbIN MO-
OyJTb OBUXKEHWEM BePTUKATbHO BBEPX.

Fig. 48: 3ameHa 3neKTPOHHOro Mogyns BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a npy oTCyTCTBUM 3neK-
TpoHHOro Mopyns!

HopMarbHbIii pexxum paboTbl Hacoca [OMYCKaeTCsl, TONbKO ECIIM CMOHTU-
pOBaH 3MeKTPOHHbIA MOAYMb.

be3 yCTaHOBNEHHOIO 31EKTPOHHOIO MOAY/Ist 3anpeLuaeTcs NoaKIYaTh
W 3KCNyaTUpPOBaTh Hacoc.

@ YBEOOMIJIEHUE

JeMOHTaX>k U MOHTaXK 3NIEKTPOHHOIo Moayns cnenyeT Bbinon-
HATb B COOTBETCTBUM C MHCTPYKuMeﬁ, KOTOpas npunaraeTca K
3an4yacTu.
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13.5.2 MoHTax

76

BHUMAHUE

OnacHOCTb MaTepuanbHOro yujep6a us-3a He[oOCTaTOYHOW BeH-
TUNSLMU 3NEKTPOHHOro moayns!

Mpu MmowHOCTM aBuratens = 11 KBT B 31eKTPOHHbIN MOAY b A4 0Xna-
>KO,EeHNS BCTPOEH BEHTUNSATOP C perynmpyemMon 4acToTon BpalleHus. BeH-
TUNATOP BKMIOYAETCSH aBTOMAaTUYeCKM, eCniv TemnepaTypa paguaTopa [o-
cturaet 60 °C.

BeHTMNATOp BCacbiBaeT BHELUHUIM BO3AYX, KOTOPbIA NPOXOAMUT Yepe3
BHELLIHIOIO MOBEPXHOCTb pagnaTopa. OH BKtOYaeTCca TOMbKO B Cy4asX,
KOrga 3M1eKTPOHHbIN MOogy b paboTaeT noA Harpy3kon. B 3aBncnMmocTtu ot
YCNOBWI OKPY>KatoLLiei cpefbl BEHTUNATOP 3acacbiBaeT Mblfib, KOTOPas
MO>KeT HaKannvMBaTbCa B paguaTope.

+ PerynapHo npoBepsTb Ha 3arps3HeHne 3N1eKTPOHHbIe MOAY N MpuU
MOLLHOCTK = 11 KBT.

. I'Ipm HeobXxoaAMMOCTH 0UNLLATH BEHTUNIATOP N pagnaTop.

MoHTa>k gorxeH OCyLLecCTBJIATbCA HAa OCHOBAaHUN O eTallbHbIX qepTe)KePl B rnase «/le-
MOHTa>X», a Tak>Xe l-Ie[L)Te)KeVI 06L|.|,ero BMOaA B rnaBe «3an4yacTtn».

e OToenbHble YacTU Neped MOHTaXOM OYMCTUTB U NMPOBEPUTL HAa OTCYTCTBME M3HOCA. 3a-
MeHUTb NOBPeXXAeHHbIe MU U3HOLLEHHbIE YaCTW OPUTMHANbHBIMK 3aN4YacTAMK.

» [lepen MoHTa>xoM 06paboTaTb NocafoUHble MOBEPXHOCTH rPatPUTOM UMM aHANOrnY -
HbIM MaTepuasnom.

+ [MpoBepuTb yNMNOTHUTENbHbIE KOMbLA HA HaM4Me NOBPEeXXAEHNs U Npu HeobX0ANMOCTH
3aMeHUTb.

« [lnockue ynnoTHeHWs nognexar 0653aTenbHOM 3ameHe.

ONACHO

OnacHOCTb Ans XXU3HU BCNeACcTBUE NOPaXkeHUs 3neKTpuye-
CKUM TOKOM!

HeHapne>kalume gencTems Bo Bpems paboT ¢ anekTpoobopynoBaHMeM

NpUBOAST K CMEPTU BCNEACTBME NOPAXKEHNS INEKTPUYECKUM TOKOM.

+ lMopy4aTb BbINOMHEHWEe paboT Ha aNeKTpUYeckmx Npubopax TonbKo
IMEKTPUKY.

- lNepen Havanom ntobbix paboT arperat He06XOAMMO OTKITHYUNUTL OT
3/1EKTPONUTAHUSA Y NPEeAOTBPaTUTb €70 MOBTOPHOE BKITOYEHNE.

« lMoBpexaeHns kKabens 3neKTPONUTaHWS Hacoca AOKHbI YCTPAHATb-
CS1 TONbKO 3M1EKTPUKOM.

« CobntofaTb MHCTPYKLMMW MO MOHTAXKy W 3KCMyaTaummn Hacoca, anek-
TpogBUraTens v NpoYnx NpUHaANe>KHOCTEeN.

+ 3anpeLuaeTcs BCTaBAATb NOCTOPOHHME NPeAMEeTbl B OTBEPCTUS dMeK-
TPOHHOrO MOAYINSA UMW 3MeKTPoABUraTens.

+ JKcnyaTaums Hacoca 6e3 CMOHTVPOBAHHOTO 3NEKTPOHHOIO MOAY NS
KaTeropuyecku 3anpeLleHa.

+ Mo 0KOHYaHMM paboT CHOBA YCTAHOBUTb AEMOHTMPOBAHHbIE 3aLLNT-
Hble YCTPOWCTBA, HAaNPUMep KPbILLKY MOLYIS U KOXKYXU MY DT.

@ YBEOAOMIJIEHUE

YunTbiBaTb YepTexxu, npuBeneHHble B rnase «3anyacTtum».
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13.5.2.1 MoHTaX 3N1eKTPOHHOro Mmoayns

ONACHO

OnacHOCTb AN XXU3HU BCNeACTBME NOpa>KeHUs IneKTpuye-
CKUM TOKOM!

Hernapne>kalume 0encTems Bo Bpems paboT ¢ an1ekTpoobopyaoBaH/EM

NpUBOOST K CMEPTU BCNeACTBME NOPA>KEHNS 3NeKTPUYECKUM TOKOM.

+ [Mopy4aTb BbINONHEHWEe paboT Ha INeKTpUYecKmx Npubopax ToNbKO
INEKTPUKY.

 lepen Havanom ntobbix paboT HeobxooMMo 06ecToUnTb arperar,
npefoTBPaTUTbL €ro MOBTOPHOE BKOYEHME U MOA0XKAATb 5 MUHYT.

« TMpoBepuTb, BCe NM NOACOeANHEHMs (B TOM Yncre GecnoTeHumans-
Hble KOHTaKTbl) 06eCTOuUEHbI.

+ KaTeropuyecku 3anpeLyaeTcs BCTaBNATb MOCTOPOHHWE NpeaMeTbl B
OTBEPCTMNSA 3IEKTPOHHOrO Moay .

+ MoBpexxaeHns kabens aneKTPONUTaHNS Hacoca AOMKHbI YCTPAHATb-
€Sl TONbKO 3M1EKTPUKOM.

» CobnofaTb MHCTPYKLMM MO MOHTa>Ky M 3KCMyaTaummn Hacoca, nek-
TpogBuUraTens v NpUHagneXxHoCTen.

» Mo 0OKOHYaHMM paboT CHOBA YCTaHOBUTb 4eMOHTUPOBAHHbIE paHee
3aLLMTHble YCTPONCTBA, HAaNMpUMEP KPbILLKY MOAYS.

MoHnmadic, modynu 1,5 — 7,5 kBm 1. 3a3emMAUTb M 3aMKHYTb HAKOPOTKO pabounit ydactok. OTcoeAMHNUTL NpoBOA ANS NOA-
KntoyeHns K cetn. OTcoeguHUTL Kabenb anddepeHUManbHOro AaTtyvka gaBneHns
(ecnu nmeeTcs).

2. HapeTb HoBOE YNNOTHUTENbHOE KOJIbLO Ha KOHTAKTHYHO MOBEPXHOCTb MeXXay afieK-
TPOHHbIM MOLYNEM U 3NTIEKTPOOBUTAaTENEM.

3. 3J'IeKTp0HHbIlh MoAyJsib BOABUTb BEPTUKATbHO BHNU3 B KOHTAKTHbIE 31IEMEHTbI 3JIEKTPO-
nsuratTena U 3aKpennTb BUHTaMU C 3y6HaTbIMM CTOMOPHbIMU wanbamu (I'IO3. 1).

CHSITb KPbILLKY MOy ns.
MopcoenuHWUTL NPOBOL A5 NOAKITIOUEHWS K CETH.

MofcoeanHnTb Kabenb AndepeHLMansHoro gaTumka gaenequs (Npy Hanmuum).

N o v F

NHdopmaumio 060 Bcex ocTanbHbIX NOACOeAVHEHMAX Kabenel CM. B rnaBe «3neKTpo-
Fig. 49: CoeonHeHWe 3N1eKTPOHHOro Moayns nogKIoveHne»,

W NEKTPOABNTATEN 8. TwaTenbHO 3aKpbITh M MPUKPYTUTb KPbILLKY MOLYIS.

9. WHdopmaumio o noacoennHeHnsax kabenei n KpenneHUn KpbILLKK MOGYS CM. TaKXKe B
Tabnuue «KpyTaLime MOMEHTbI 3aTS>KKM BUHTOB A1 3N1EKTPOHHOTO MOAYNSi».

UckniounTb nonapaHue CTeKaIOLI.Ieﬁ BOObl B 3ﬂeKTp0HHblﬁ Moaynb

« Kabenb B61m3m kabenbHOro BBOAa CBOPa4MBaTh B MeT/IH0 AN OTBOAA CKannmBaroLLencs
BOAbI.

» Heucnonb3lyemble kabenbHble BBOObI AOMXKHbI ObITb 3aKPbITbl UMEHOLLUMUCS YINOTHU-
TeNbHbIMU Wanbamun n pe3b60oBbIMUY KOMNA4YKaMM.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a npy oTcyTCTBUM dneK-
TpoHHOro mopyns!

HopMmanbHbI pexkum paboTbl Hacoca [OMNyCcKaeTCs, TONbKO eC/IM CMOHTU-
POBaH 3/1eKTPOHHbIN MOAYb.

MogkntoyeHne nnu 3KCnnyataumsa Hacoca 6e3 CMOHTWPOBAHHOIO 3N1€K-
TPOHHOrO MOAYINS 3anpeLleHbl.

@ YBEAOMIJIEHUE

JeMOHTa)>K U MOHTaXK 3JIEKTPOHHOro Moaynsa cnenyeTt Bbinosn-
HATb B COOTBETCTBUU C MHCprKI.l.Meﬁ, KOTOopas npunaraeTca K
3an4yacTu.
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BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a n3-3a He,OCTaTOYHOM BeH-
TUNSLMU 3NEKTPOHHOro moayns!

Mpu MoLwHOCTK aBuUraTtens = 11 kBT B aNeKTPOHHbIA MOAYNb A8 OXN1a-
>KOEHWS BCTPOEH BEHTUNSATOP C PEryIMpyeMon 4acToToM BpaLLeHuns. BeH-
TUNATOP BKIKOYAETCS aBTOMATUYECKM, KOraa TemnepaTypa paguaTopa
nocturaet 60 °C.

BeHTUNATOp BCcacbiBaeT BHELLHWI BO3AYX, KOTOPbIA MPOXOANUT Yepes
BHELLIHIOKO MOBEPXHOCTb pagnatopa. OH BKIOHYAETCS TOMbKO B CyYasx,
KOr[a 3M1eKTPOHHbIN MOogy b paboTaeT noA Harpy3kon. B 3aBncnumocTtu ot
YCII0BUI OKpY>KatoLLeln cpedbl BEHTUNATOP 3acacbiBaeT Mblflb, KOTOPas
MO>XET HaKannMBaTbCs B paguaTope.

+ PerynapHo npoBepaTb Ha 3arpsisHeHne 3NeKTPOHHbIE MOAY IV MpK
MOLHOCTN = 11 KBT.

. I'IpM HeobXxoaAMMOCTH 0UNLLATH BEHTUNIATOP N pagnaTop.

KomnoHeHT Pe3bba KpyTawmit MOMeHT | YKa3aHus no
3aTAXKM, MOHTaXy
[H-m], 10 %
Knemmbl ynipasneHus - 0,5
Cunosble KNemmbl - 1,5..7,5kBT1: 0,5
11..22kBT: 1,3
Knemmbl 3a3emne- - 0,5
HUS
SNEKTPOHHbIN MO- - 4,0
Aynb — 3NeKTpo-
aBuratenb
(coepmHuTenbHbIE
BUHTbI)
Kpbillka mogyns 1,5..7,5 kBT: M4 1,5..7,5kBT: 0,8
11..22 kBT: M6 11..22 kBT: 4,3
HakupHas raika ka- M12x1,5 3,0 1 kabenbHbIV BBOA,
6enbHOro BBOAA M16x1.5 6.0 M12 3ape3sepsupo-
BaH Ons kabens
M20x1,5 8.0 3NEeKTPONUTaHMS On-
M25x1,5 11,0 LMoHanbHoro gud-
M&OX1. 5 16 tepeHumManbHoro
' [aTunKa 0asneHus

Tabn. 21: prTﬂLLMe MOMEHTbI 3aTA>KKU BUHTOB 019 3IEKTPOHHOTO Moaynsa

13.5.3 KpyTsawme MOMeHTbI 3aTSXKKU Bcerpa 3aTArMBaTh BUHTbI KpecT-HaKpecT.

BUHTOR BuHTOBOE CoeinHeHUe KpyTawmit mo-

MecTto Pasmep Ba- | Pasmep / knacc npou- MEHTSATHACKH
na HOCTH Hmz10 %

Pa6ouee koneco — Ban”
Pa6ouee koneco — Ban” D38 M18 145
Pa6ouee Koneco — Ban” D48 M24 350
Kopnyc Hacoca — ®oHapb M16 8.8 100
®oHapb — dneKTpodsuraTens M8 25
®oHapb — dnekTpodsuraTens M10 35
®oHapb — dneKTpoasuraTens M12 60
®oHapb — dneKTpoasuraTens M16 100
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14

3anyacTtu

Oetanb

CMEHHbI KOMMNNeKT
(B cbope)

BuHTOBOE COoeanHeHue KpyTawmit mo-

MecTto

MEHT 3aTSXKKH
Pasmep Ba- | Pasmep / knacc npou-

na HOCTH Hm=10%

MycTa?

MychTa? M8 30
MychTa? M10 60
MychTa? M12 100
MychTa? M14 170
MychTa? M16 230
OnopHbI 610k — Kopnyc Haco- M12 8.8 60
ca M16 100
OnopHbIvi 6ok — Onopa Hacoca M20 170
OnopHbIvi 610K — dNeKTponBu- M2 350
ratenb

YKasaHus no MOHTaXy

1) Cma3atb pe3bby cpenctsom Molykote® P37 unu cpaBHUMbIM.

2) BUHTbI paBHOMEPHO 3aTSAHYTb, NOOAEPXKMBATb OOAMHAKOBbLIM 33a30p C 06EMX CTOPOH.

Tabn. 22: KpyTaLme MOMEHTbI 3aTSXKKM

3akas OpUTMHaNbHbIX 3an4yacTen BbIMNOJIHATb TONbKO yepes cneunmanmsnpoBaHHbIX oune-

poB unu cepsucHyto cny>xxby Wilo. YTobbl n36e>kaTb OTBETHbIX 3aNpOCOB M OLUMOOK B 3aKa-
3e, Npu NtoboM 3akase NOTHOCTLIO YKa3blBalTe BCe AaHHble Ha (hMPMeEHHOW Tabnnyke Ha-

COoCa nnpueopfa.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a!

®DYHKLMOHMPOBaHME Hacoca MOXKeT ObITb rapaHTUPOBAHO TONbKO B TOM
cny4ae, eCnm NCNOMb3YOTCA OPUTMHANbHbIE 3an4YacTu.

Mcnonb3oBaTh TONbKO OpurMHanbHble 3anyactu Wilo!

Heobxoounmble OaHHble Npy 3aKa3le 3an4yacTein: HoMepa 3anyacTen, ux
0603HayeHus, BCe OaHHble, yKazaHHble Ha PUpMeHHON Tabnnyke Hacoca

nnpusopaa. 37O NoMoXKeT n3bexkaTb OTBETHbIX 3anpocos ownbok npu
3akKase.

®

YBEAOMIJIEHUE

[Mpu BbINONHEHUN TNt0ObIX MOHTAXXHbIX pa60T [ANna yCTaHOBKKM NpaBusib-
HOW No3nunn pa6oqero KoJseca B Kopnyce Hacoca Heobxoomma
MOHTa>kHas Bunkal

PacnpeneneHue no ysnam cm. Fig. I/l

AdononHutenbHas

nHgopmauus

15

HOeTanb OononHuTtenbHas

nHpopmauus

Mydra (8 cbope)

1.1

Pabouee koneco
(komnnekT), BKAIO-
uaeT cregylome
KOMMOHEHTbI

3J'IEKTpO,D,BVII'aTeJ'Ib

111

[anka

Kopnyc Hacoca (komnnekT),
BKIIOYAET CrieaytoLne
KOMMOHEHTbI
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Oetanb OdononHuTtenbHas HOeTanb OononHuTtenbHas
nHgopmauus nHgopmaums

3a>KMMHbIN ANCK YNnoTHUTenbHoe
KOnbLO
1.13 Pabouee koneco 3.1 Kopnyc Hacoca (IL-E/
BL-E)
1.14 YNnoTHUTeNbHOE 3.2 MepeknaHOM KNanaH
KOnbLO =< DN 80 (tonbko Ha-
cocbl DL-E)
1.15 PacnopHas warba 3.3 MepeknaHOM KNanaH
DN 100/DN 125
(tTonbko Hacockl DL-
E)
1.16 PacnopHas warba 3.4 MepeknaHoOM KNanax
DN 150/DN 200
(tTonbko Hacockl DL-
E)
1.2 Topuesoe ynnoTHe- 3.5 Pe3bboBas npobka
Hue (komnnexT), AN ApeHaXHoro
BKIHOYaeT crnepyro- oTBepCTUS
LMEe KOMMOHEHTbI
111 lanka 4 Kpene>kHble BUHTbI Ans o-
Haps/kopnyca Hacoca
112 3a>XKUMHbIA OUCK 5 Kpene>kHble 60nTbl Ans
anekTpopBuraTens/poHaps
1.14 YNnoTHUTeNbHOE 6 lanku onsa kpenneHuns
KonbLo anekTpoasuraTens/doHaps
1.15 PacnopHas warba 7 MopgknapHasa wanba ons
KpenneHus anekTpoaBura-
Tens/(oHaps
1.21 TopueBoe ynnoTHe-
Hue
1.3 ®oHapb (komnnekT),
BK/TIOYAeT crnepyto-
LLMe KOMMOHEHTbI
1.11 lavika 10 MoHTaxkHas sunka (Fig. 47)
1.12 3a>KUMHbIA [UCK 11 JNeKTPOHHbIN MOJY b
1.14 YNnoTHUTeNbHOe 12 Kpene>XHbii BUHT Ang
KOnbLO 3neKTpoHHoro moayns /
anekTpoABuraTens
1.15 PacnopHas warba
1.31 BeHTMNAUMOHHbIN
KnanaH
1.32 Koxxyx My bl
1.33 ®oHapb
1.4 MydTa/Ban
(komnnekT), BKMIO-
YaeT cnegytoLume
KOMTMOHEHTbI
1.11 [anka
1.12 3a>XKMMHbIV ONCK
1.14 YNnoTHUTeNbHOe
KonbLo
1.41 MydTa/Ban 8 cbope
1.42 Mpy>XnHHOE cTO-
NMOpHOe KombLo
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HeTanb OdononHuTtenbHas HOeTanb OononHuTtenbHas
nHgopmauus nHgopmauus
1.43 MpuamaTtnyeckas
LUMOHKA
144 BUHTBI My ThI | |

Tabn. 23: Tabnuua 3an4yacTen

15 HeuncnpaBHOCTU, NPUYNHDI U
cnoco6bl ycTpaHeHuUs

UHOukayus HeucnpaBHocmeli

YcnoBHoe 0603HaveHue

ONACHO

OnacHOCTb AN XXU3HU BCReACcTBUE NOPaXKeHUs IneKTpuye-
CKUM TOKOM!

HeHagnexkalume gencTems Bo BpemMs paboT ¢ anekTpoobopynoBaHMeM

NpUBOAST K CMEPTU BCNEACTBME NOPAXKEHNS 3NeKTPUYECKUM TOKOM.

+ BbinonHeHue paboT ¢ anekTpoobopynoBaHNeM Nopy4aTb KBanugu-
LIMPOBAHHOMY 3MTEKTPUKY.

« CobntofaTb MeCTHble NPeanucaHus.

OCTOPOXXHO

OnacHocTb TPaBMUPOBaHUA BpallaloWMMNCA KOMIMOHEHTaMMU.

B paboyen 30He Hacoca He JOMKHbI HaxoanTbes Nogu. CyliecTByeT
0MacHOCTb TPaBMMUPOBaHUs!
« 0603HaYNTb 1 OrOPOJUTL Pabouyto 30HY.
» Ecnv B paboyen 30He He HaXoOATCA NOAM, BKITHOUYUTb HacoC.
» HemepgneHHO OTKIIIOUUTB HAcoc, ecnm KTo-nnbo BoLLen B pabouyyto
30HY.

OCTOPOXHO

OcTpble KpOMKM Ha pabouem Konece!

Ha paboyem konece MoryT 06pa3oBbiBaTbCS OCTPbIe KPOMKU. BO3HMKaeT
OMacHOCTb OTPe3aHus YacTen Tena!
+ Mcnonb3oBaThb 3aWMUTHbIE MEpPYATKK, MpefoXpaHstoLue oT nope3os!

[ManbHeLwme Waru no ycTpaHeHUI0 HEUCNPAaBHOCTEN

Ecnv ykasaHHble 30ecb Mepbl He MOMOTatoT YCTPaHWUTb HEMCNPABHOCTb, 06PaTUTLCS B TeX-
HuYeckmin oTaen. TeXHUYeCKMin 0TAeN MOXKET NOMOYb CreayroLmMmMm o6pasom.

» [lpepocTaBneHve NOMOLLM MO TenedOHY UM B MMCbMEHHOM BUAE.
» [Noppep>kka Ha mecTe.
« [lpoBepka 1 peMOHT Ha 3aBofe.

OnpepeneHHble YCIyrn TeXHUYECKOro OTAeNa MoryT noTpeboBaTb JOMOTHUTENIbHOM
onnaTbl! TOUHbIE OaHHbIE CedyeT 3anpoCUTb B TEXHUUYECKOM OTOETE.

HencnpaBHOCTH, MPUYMHBI 1 CNOCODObI X YCTPAHEHUS CM. B CTPYKTYpHOW cxeme «CoobLue-
HWe 0 HencnpaeHOCTW/NpedynpeanTenbHOe coobLeHNe» B rnase «KBUTUPOBaHMe oL~
60Kk» 1 B cnedytoLmnx Tabnmuax. B nepBoit KonoHke Tabnumubl nepevncneHbl HoMepa KofoB,
KoTopble 0TOOPaXKarTCs Ha ANCNIIEE B CITyYae HEUCTIPABHOCTM.

@ YBEAOMIJIEHUE

an OTCYTCTBUN NPUYNHDBI HEKOTOPbIE HEUCMPABHOCTU YCTPAHAKOTCA aB-
TOMaTU4eCKuU.

MoryT BO3HMKATb CliedyHoLLMe TUMbl OLUMBOK pasfuyHoro npuoputeTa (1 = HU3KWIA Npro-
pUTET; 6 = HaUBbICLIUI NPUOPUTET).
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Bo3Hukna owmnbka; Hacoc cpasy ocTaHaBnueaeTcs. Ownb- 6
Ka [oJIKHA 6bITb KBUTMPOBAHA Ha Hacoce

Bo3Hukna owmnbka; Hacoc cpa3y ocTaHaenmBaeTcs. Moka- 5
3aHMS CHETYMKA YBENIMUYMBAIOTCS, HAUMHaeTCcs 06paTHbIN
oTcYeT BpeMeHu. Nocne 6-ro cnyvyas BOSHUKHOBEHUS
owmnbKa CTaHOBUTCA OKOHYaTenbHOM. Ownbka goskHa

6bITb KBUTMPOBAHA Ha Hacoce

A
B
C

Bo3Hukna owmnbka; Hacoc cpasy ocTaHaBnmBaeTcs. Ecnu 4
ownbKa ANnTCS gonbliue 5 MUHYT, MOKa3aHMs cHeTHmMKa
yBenuumeatoTca. Mocne 6-ro cny4as BO3HUKHOBEHUS
oLmnbKa CTaHOBUTCS OKOHYaTeNnbHOW. OwnbKa [omkHa

6bITb KBUTMPOBAHa Ha Hacoce. B MHOM cny4ae Hacoc CHOBa
aBTOMaTU4YeCKM BKIHOYAETCS

D Kak Tvn owmnbkm A, Ho ¢ 6onee HU3KUM NPUOPUTETOM 3

ABapUMHBI pexxum: NpeaynpexxaeHne c 4HacToTon Bpa- 2
LLIeHWS aBapUMHOTO peXXxnmma 1 akTMBMPOBaHHOM 0606-
LLLEHHON CUrHanM3aumeni HemcnpasHocTm (SSM)

F OCTOPOXHO — Hacoc NpofdosikaeT paboTaTsb 1

Tabn. 24: Tunbl ownmbok

15.1 MexaHu4yeckme HeMCNpaBHOCTH

Unpekc MosicHeHue

own6Ku

1 HepocTaTo4Has NponsBoaUTENbHOCTD

2 YTeuka Ha Kopryce Hacoca

3 YTeuka Ha ynnoTHeHu Bana

4 HecnoKorHbIV UNW N3NULLIHE LWYMHbIN X0 Hacoca
5 TemnepaTtypa Hacoca C/IMLLKOM BblCOKas

Tabn. 25: ngekc owmnbkn

O

MpoTmBOAaBneHve CAMLWKOM | — [pOBEpUTL YCTAaHOBKY Ha OTCYT-
X BbICOKOE CTBWe 3arpsi3HeHUN
— MNoBTOpHO HacTponTb pabouyto
TOYKY
X | X | Hacoc u/unu Tpybonposog — Y[anuTb BO3AYX U3 Hacoca v 3a-
X He MOJSTHOCTbHO 3aMoJIHeH MOMTHUTb BCacbiBatoLWnii Tpybonpo-
BOA,
X | X | HepocTtaTo4Hoe BxogHOe — CKOppeKTUpoBaTb YpPOBEHb
AaBlIeHNe UK CAULLKOM >KMOKOCTH
6onbluas BbICOTa BCacbiBa- | — MMHMMK3MPOBaTL CONPOTUBNE-
X HUS HWS BO BCacblBatoLem Tpybonpo-
Bode
— OunCTUTL PUNLTPSI
— YMeHbLUMTb BbICOTY BCACbIBAHMS,
OMyCcTUB Hacoc
Hacoc BcacbiBaeT Bo3ayx, — 3aMeHUTb yNNOTHeHNe
X UNW HerepMmeTuYeH Bcacbl- | — MpoBepUTL BCACbIBAOLLNIA TPY-
BatoLmm Tpybonposon 6onposog
3acopeHune NoABoAALLErO — YpanuTtb 3acopexune
X Tpybonposoaa nnm pabove-
ro Koneca
O6pasoBaHune BO3ayLIHOrO | — VI3MeHnTb Npoknaaky Tpy6o-
X KapmaHa B Tpybonposope NpOBOAA UMW BCTPOUTb B yCTaHOB-
Ky BEHTUNSALMOHHbIV KnanaH
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X

CNULWIKOM HM3Kas YacToTa
BpaLLeHns

— OTperynupoBaTb 4acToTy Bpa-
LeHns

npOTMBO,D,aBJ'IEHVIe B Hacoce
CJ/IMLLKOM HU3KOE

— MOBTOPHO HAaCcTPOUTb pabouyto
TOUKY

BS3KOCTb MM NNOTHOCTb
nepekaynBaeMon XXMOKoCTH
BblLLe pac4eTHOro 3Ha4YeHns

— MpoBepuTb XapaKTepUCTUKM Ha-
coca (06paTnTbCa K M3roToBUTENIO)

Hacoc YCTaHOBJ1E€H C MeXa-
HUYECKUM Hanps>KeHnam

— OTKOpPEKTUPOBATb MOHTAX Ha-
coca

HacocHbin arperat nnaoxo
BblBEPEH

— WcnpasuTb BbIBEPKY

Mopayva cnuwkom mana

— CobntogaTtb peKoMeHA0BaHHbIN
MWHUMAnbHbI pacxop,

HenpanmbHo 3aTAHYTbI
BUHTbI KOpnycCa nnu nospe-
XKOEHO ynnoTHEHne

— lNpoBepUTbL KPYTSALLMIA MOMEHT
3aTSKKM
— 3aMeHUTb YNoTHEHWE

TopueBoe ynnoTHeHWe He-
repMeTUyHo

— 3aMeHuTb TopueBoe yninoTHeHne

ﬂospe)Kp,eHMe nogLwnnHMKa

— 3aMeHUTb NOALINMHUK

MNHopopaHble Tena B Hacoce

— O4ncTnTb Hacoc

Hacoc ocywiecTBnseT noga-
4y NP 3aKpbITOM 3anopHom
apmaTtype

— OTKpbITb 3aMOpHYIO apmaTypy B
HarMopHOM NUHUK

Tabn. 26: MpuymnHbl OLIMOOK U UX yCTPaHeHUs

15.2 Kogabl olumn60K, MHAMKaLMSa Ha

aucnnee
FpynnupoBka -“ YcTpaHeHue Tun owmbku
- 0 HeT owmnbku
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FpynnupoBka YcTpaHeHue Tvn owmnbKn
E004 MoHwmxeHHoe | CeTb neperpy- | MpoBeputb
Hanps>KeHue >KeHa BHYTPEHHIOIO0
3MeKTponpo-
BOAKY
MepeHanps>xe-| CeTeBoe MposepuTb C
E005 Hue Hanps>xeHve BHYTPEHHIOI
CIIVLIKOM Bbl- | 3M1eKTPonpo-
cokoe BOAKY
Pabota ot aByx| OTcyTcTBytO- | [poBepuTh c
Ownbkaycta- | E006 (\EE] was dasa BHYTPEHHIOH
HOBKW/cuCTe- SnekTponpo-
Vbl BOOKY
OcTopoxxHo! MoTok npuBo- | MNposeputb Ha- | F
PaboTa B pe- OWUT B ABUXe- | CTPOWKY, Mpo-
>KUMe reHepa- | Hue pabouee BEPUTb PYHK-
Topa (npo- KOJ1eCo Hacoca, | LMoHNpoBaHue
TeKaHue no BblpabaTbiBa- | YCTaHOBKMU.
HanpaBfeHnto | eTcs anekTpu- | BHMmaHue!
£007 noToka) YeCKUM ToK Mpogonxun-
TesnbHas 3KC-
niayaTaums Mo-
>KeT nMpuBecTu
K noBpexxge-
HWIO B 31eK-
TPOHHOM MO-
ayne
EO010 Bbnokuposka Ban mexaHuye- | Ecnv 6nokun- A
cku 3abnokn- | poBka He by-
poBaH AeT ycTpaHeHa

Owmnbka Haco-
ca

yepes 10 ¢, Ha-
COC OTKMtOHa-
eTcs. MNpose-
puTb cBOBOAY
xofa Bana,
coenatb
3anpoc B cep-
BUCHYIO CIy>K-
oy
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Owmnbka anek-
TpoaBuraTens

YcTpaHeHue

Tun ownbkn

E020 Meperpes 06- | MNeperpy3ka HaTb anekTpo- | B
MOTKM anekTpoABura-| asuraTento
Tens 0oXnapguTbCs,
NpoOBEpPUTb Ha-
CTPOVIKK, Npo-
BEPUTL/OTKOP-
peKTMpoBaTb
pabouyto TouKy
BeHTunaums Obecneuntb
anekTpoAasura-| ceobofHbIN
Tena orpaHu- | NPUTOK BO3AY-
YyeHa xa
Temnepatypa | [oHU3UTL
BOAbI CANLL- Temnepartypy
KOM BbICOKas BOAbI
Meperpyska Pabouas Touka | MposepuTs/ B
3neKTpoaBura-| 3a npegenamu | OTKOppeKTu-
Tens paboyero nons | poeatb pabo-
E021 HYyt0 TOHKY
CBa3aTbCa €
Ocapok B Ha- .
coce CepBVICHf)M
cny>x6om
KopoTkoe 3a- | nekTpoaBu- | CBA3aTbcd C A
MblkaHne/ko- | raTenb unm cepBuUCHOM
E023 POTKOE 3aMbl- | 3NMEKTPOHHbIN | cny>xbom
KaHue Ha 3emM- | MOAyNb Henc-
1o npaseH
OwmnbKa KOH- | dNeKTPOHHbIN | CBA3aTbCs € A
TakTa MOOyIb He CepBUCHOM
nmeeT KOH- cny>x6on
TaKTa C aneK-
E025 TpoaBura-
Tenem
06pbis 06- JneKTpoaBM- CBHBaTbCﬂ“C
MOTKMN raTenb Heuc- cepBMCHme
npaeeH cny>x6on
WSK nnn PTC dnekTtpodsu- | Cea3aTbes ¢ B
E026 npepBaHbl raTenb Heuc- | CepBMCHOM
npaeeH cny>x6on
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FpynnupoBka YcTpaHeHue Tvn owmnbKn
E030 Meperpes OrpaHuyeHa Ob6ecneuntb
3M1eKTPOHHOro | nofava Bo3gy- | cBo6oaHbIV
mMoayns Xa K paguato- | MpUTOK BO3AYy-
py anek- xa
TPOHHOTO MO-
ayns
Meperpes rn- | MNpesblleHa YnyywnTb B
E031 6pugHoii/cn- | TemnepaTypa | BeHTMAALMIO
NOBOW YacTn OKpY>Kalollen | noMeLleHus
>KMOKOCTH
MoHmxxeHHoe | KonebaHus Mposeputb F
Hanps>xeHue HarMps>KeHWs B | BHYTPEHHIO
E032 npomMexxy- aneKTpoceTH 3NeKTponpo-
TOYHOro BOOKY
Owmnbka anek- KOHTYypa
TPOHHOTO MO~ MepeHanpsxe-| Kone6anus MpoBepnTh F
Ayna F033 HMe NPOMEXKY - | HanpsXKeHUs B | BHYTPEHHIOI
TOYHOrO 3NeKTpoCeTH | 3MeKTponpo-
KOHTYpa BOAKY
DP/MP: ogHa 1 | OfHa v Ta >ke MosTopHO BbI- | E
Ta >Xe NOEHTU- | naeHTUPUKa- | CTaBUTb Ha-
ukaums nme- | LMa umeeTcs 3HaueHue
eTCsl MHOro- MHOTOKPATHO | OCHOBHOTO Ha-
KpaTHO coca u/unu Ha-
£035 coca-napTHepa
(cm. rn. «YcTa-
HOBKa CABOEH-
Horo Hacoca/
yCTaHoBKa
pa3BeTBMeH-
HOM TPY6bi»)
EO050 Tanm-ayT cea- | MpepBaH 06- MposBepuTb Ka- | F
3ncCy3 MeH [aHHbIMK | 6enbHOe co-
no LWVHe N1 | eauHeHue c
npeBbIlleH M- | aBBTOMATU3N-
MWUT BPeMeHM, | POBAaHHON CU-
06pbiB Kabens | ctemow ynpas-
NeHns 30aHN-
OwnbKa cBA3N em
Heponyctumas | PasHbie Haco- | CBA3aTbes C F
EO51 KOMbUHauus Cbl CepBUCHOW
DP/MP cnyx60n
Tanm-ayT cBsi- | Kabenb cBsa3u | MNpoBepuTtb Ka- | E
E052 31 DP/MP MP Heucnpa- | 6enb 1 Ka-
BEH 6enbHble CO-
eavHeHns
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YcTpaHeHue

Tun ownbkn

EQ70 BHyTpeHHss BHyTpeHHss CesizaTbea €
owwmnbka ca3u | owmnbKa 3nek- | cepBUCHON
(sp1) TPOHUKM cnyx60it
Owmnbka 3CM- | BHyTpeHHAs Cea3aTbCa € A
EO071 n3y owwmnbKa anek- | cepBMcHOM
TPOHVWKM cny>x6om
Cunosas BHyTpeHHAs Cea3aTbCa € A
E072 uacTb/Npeob- | ownbKa anek- | cepBMCHON
pasoBaTenb TPOHMKM cny>x6omn
HeponycTtu- BHyTpeHHAs CBsA3aTbCs € A
£073 MbIt HOMEp olmnbKa anek- | cepBMcHOM
3NEeKTPOHHOrO | TPOHUKMU cny>x6on
mMoayns
HeuncnpasHo BHyTpeHHAs CBsA3aTbCsa € A
EQ75 pene 3apagku | owmnbka anek- | cepBUCHON
TPOHUKM cny>xxbon
HencnpaseH BHyTpeHHAs CBsA3aTbCa € A
E076 BHYTPeHHUN owwnbKa anek- | cepBUCHOW
npeobpa3oBa- | TPOHWKM cny>xx6on
Tenb TOKa
Owwbka pabo- | Hencnpas- MposBepuTb A
Yero Hanpske- | HOCTb UK nopcoenuHe-
Hus (24 B) owwubka nog- | Hue andde-
EO077 avnddepeHUn- | KNOYeHUs peHumManbHoro
anbHoro pgaTt- | auddepeHum- | gaTynka gas-
Ouimbka anek- YrKa [aBneHns | anbHoro gaT- | neHus
TpoHWKn YyMKa gaBfeHuns
HeponycTtun- BHyTpeHHss CesizaTbea € A
£078 MblIli HOMEp owwmnbka anek- | cepBMCcHOMN
3NeKTpoOBUra-| TPOHMKM cny>x6on
Tens
He ycTaHoBneH | BHyTpeHHss CesizaTbea € A
E096 MHgopMaum- | ownbka 3nek- | cepBUCHOW
OHHbIV 6anT TPOHVWKM cny>x6on
OTcyTcTBYeET BHyTpeHHss CesizaTbes € A
E097 610K gaHHbIX | OWM6OKa 31eK- | CEpBUCHOM
Flexpump TPOHVWKM cny>x6omn
Bnok gaHHbIX | BHyTpeHHsas Cea3aTbCa € A
E098 Flexpump He- | ownbka anek- | cepBUCHOWM
OeNcTBUTENEH | TPOHMKMU cny>x6on
KopoTkoe 3a- | BHyTpeHHsAs Cea3aTbCa € A
E121 MblkaHve PTC | owmnbka anek- | cepBucHoOmn
3NeKTpoABUra-| TPOHMKMU cny>x6omn
Tens
O6pbiB coean- | BHyTpeHHsAs Cea3aTbCa € A
E122 HeHna NTC cu- | owinbka anek- | cepBuMcHOmn
NI0BON YacTu TPOHMKM cny>x6on
O6pbiB coean- | BHyTpeHHsAS CBsA3aTbCs € A
E124 HeHna NTC owwnbka anek- | cepBUCHOWM
3/1EKTPOHHOrO | TPOHMKM cny>xxbon
mMoayns
E099 Tvn Hacocos bbinu coegn- | CBa3aTbed C A
Heponyctumas N
HeHbl HACOCbl | CEPBUCHOM
KombuHaTopum- .
pasfIMYHbIX TU-| cny>xbon
Ka

nos

Tabn. 27: Kogbl owunbok
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JHononHumenbHble nosicHeHUs1 K KOOaM

owubok

15.3

Fig. 50: HaBuraums B cnyvae BO3HUKHOBEHUS

owmnbKn

KBuUTMpoOBaHKue own6ok

RESET

6000
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6000

[
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15.3.1 Twunowwnbku AunuD

Fig. 51: Tun owmnbkmM A, cxema

88

Ownbka E021

Ownbka E021 o3HauaeT, YTo OT Hacoca TpebyeTcs 6onblue MOLLHOCTH, YeM 3TO J4OMYCTUMO.
Bo nsbexxaHne HeobpaTMMOro NOBPeXKAEeHUS 3NeKTPOABUraTeNs U 3TEKTPOHHOTO MOAY -
NS NPUBOLA, aKTUBMPYET 3aLUMTY M OTKIIIOYaeT HAacocC, ecnn neperpyska anutcs 6onee 1 Mu-
HYTbl. OCHOBHbIMW NPUYMHAMM 3TOW OLUMOKM SBNSIOTCS TUM HACOCOB C HE[OCTAaTOYHON
MOLLHOCTbIO, MPE>XKA,e BCEro B COMETaHUM C BAZKMMM NepeKkaynBaemMbIMm XXUAKOCTAMM, UNn
Ke cnuwkom 6orbLuas nogaya B ycTaHoBKe. Mpu NosiBNEHMU 3TOro KoAa omnbKa B anek-
TPOHHOM MOJyJie OTCYTCTBYET.

Owwubka E070; mHorga B coueTaHum ¢ owumbkon E073

[lononHuTenbHble CUrHaNbHble UK yNpaBnsatoLwwmne MMHUN B 3N1eKTPOHHOM MoayJle U3-3a
3MeKTPOMarHUTHbIX NoMex (MMMMCCMs/MoMex03alMLLeHHOCTb) MOTYT NPUBECTY K HapyLue-
HMIO BHYTpeHHel cBa3n. B pesynbTaTte aToro otobparkaetcs ko owmnbkun E070.

Ons NPOBEPKN OTCOEOUHUTDL B 3JIEKTPOHHOM MOoAyJie BCeé KOMMYHUKaUNOHHbIE JIMHUK, MoO -
KJIFOYEHHbIEe 3aKa3umkoM. Ecnm owinbka bonblue He BO3HMKAET, 3HAYMT, Ha KOMMYHUKaUn-
OHHbIX JINHNAX MOXXEeT NPUCYTCTBOBATb BHELUHWI CUTHasM NoMexu, HaxoO4saLmMIncs 3a npene-
namum ,D,el7ICTByPOLLI,I/1X HOPMAaTUBHbIX 3HayeHun. BosobHoBneHMe Hopmaanoﬁ Kcnnyartaumm
HACOCa BO3MO>XHO TOJIbKO nocrie yCTpaHeHNAa NCTOYHUKA HEUCTIPAaBHOCTW.

B cnyyae BO3HMKHOBEHWS OLUIMOGKM BMECTO CTPaHMLbl COCTOSIHUS 0TobparkaeTcs cTpa-
HMLA OLINOKU.

HaBwrauus 30ecb BO3MOXKHA yKa3aHHbIM Janee 06pasom.

. @ [ns nepexofa B peXXMM MeHI0 HaXKaTb KHOMKY ynpasneHus. Homep meHto
<6.0.0.0> ykasbiBaeTcs MUraHmeM. BpaleHmnem KHOMKM ynpaBneHnus MO>KHO 06bI4HbIM
CNocob0M BbIMOMHUTb HABUTaLIMIO B MEHHO.

. @ Ha>kaTb KHONKY ynpasneHuns. Homep meHto <6.0.0.0> ykasbiBaeTcsa cTatnyecku. Ha
VIHOVKALMM eAMHNLbBI U3MEPEHUS YKa3bIBAETCA TEKYLLAs YaCTOTa BOSHUKHOBEHMS OLUN-
60k (x), a Tak)Ke MakcMManbHO BO3MO>XKHast YacToTa BO3HUKHOBeHMS ownbku (y) B hopme
«x/y». [Jo Tex nop, NoKa HEBO3MOXKHO KBUTMPOBATb OLUMBKY, HaXKaTue KHOMKM yrnpase-
HUSA BbI3bIBAET BO3BPAT B PEXXMM MEHIO.

@ YBEOOMITEHUE

Tanm-ayT B 30 cekyHA NPUBOAMUT K Nepexody Ha3an K CTpaHuLe CoCTos-
HWS UM OWNBOK.

Kaxxgbii ko, onbKy nMeeT cOBCTBEHHbIV CHeTUUK OLLNBOK, UKCUpYLo-
LM BCe CNy4an BO3HUKHOBEHWS ownbKM 3a nocneqHune 24 .

C6poc ocyLLecTBASeTCS BPYYHYHO, CNYCTS 24 Yaca nocne BKIOYEHNS CETH
UV NPV MOBTOPHOM BKMHOYEHWUM CETU.

1 * OTtobpaxkaeTcs Kof ownbKku
°  JnekTpoABuraTenb BbIKN.
e [opuT KpacHbI cBeTOAMOL
¢ SSM akTuBupyeTcs
e CyeTymk owMBOK MoBbILLAETCS

2 > 1 MUH?

3 Owmwnbka KBUTMpPOBaHa?

4 KoHel; B0306HOBNEHNE peXxXnMa perynmpo-
BaHUA

® Oa
@ Het

Tabn. 28: Tun ownbku A
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e OTtobpaxkaeTcs Kof, ownbKku
*  JnekTpoABuraTesnb BbIK/.

« TlopwuT KpacHbIN cBeTOAMOA,
* SSM akTuBupyeTtcs

e CyYeTumnk owmnbOK NoBbILLIAETCS

MmeeTca HoBas HenmcnpaBHOCTb TUNa A?

> 1 MUH?

Owwnbka KBUTMPOBaHa?

MmeeTca HoBas HemcnpaBHOCTb TUNa A?

Mepexopn K Tuny owmnbkm A

KoHeL; BO306HOBIEHME peXKMMa perynmpo-
BaHUs

Ha

Het

(::) (::) L N oo v FE oW N =] ““‘

Tabn. 29: Tun owmnbku D

KeutnposaHue ownbkmn tnna A unn D

5000

PESET [ns nepexofa B Pe>XKMM MeHI0 Ha>KaTb KHOMKY ynpaeneHus. Homep meHto <6.0.0.0> yka-
3bIBAETCHA MUrAHNEM.

& -
RESET E'D'lU_DD MoBTOPHO HaXkaTb KHOMKY ynpasreHns. Homep meHto <6.0.0.0> ykasbiBaeTcs cTaTuye-
1/1'-' s CKW. YKa3bIBaeTCs BPeMs, OCTaBLUeecs [0 TOro, Kak Mo>KeT ObiTb BbINOMHEHO KBUTUPOBa-
@ HMe oLNBKMN.
6000 .
RESET
i BbpkaaTh ocTaBLLeecs BpeMs. Bpems 40 KBUTMPOBAaHUA BPYUHYIO BCerga cocTaBnseT Ans

1/1

Tmna owmnbkn A n D 60 cekyHa.

Fig. 53: Kutnposanwe ownbkm tuna Aunm D @

nOBTOpHO HaXXaTb KHOMKY yrnpaBrieHns. Owmnbka KBUTUPOBAHa, yKa3biBaeTCa CTpaHuUa
COCTOAHUA.
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15.3.2 Tun owmnbku B

1

R
N
<>
>
<>

Fig. 54: Tun ownbku B, cxema

T
2
®
4
O
®

Yacmoma Bo3HUKHOBeHUSs owubok X <Y

6000
RESET

&

6000
RESET o =

3/6 S

Fig. 55: KsutuposaHue ownbku Tnna B
(x<V)

Yacmoma Bo3HUKHOBeHUSsl owubok X =Y

* OTtobpaxxaeTcs Kof ownbKku
* JnekTpodBwraTenb BbIK/.
e [OopwUT KpacHbI cBETOAMOLA,

e CyeTymKk oIMOOK NOBbILLAETCS

CyeTymk owmnbok > 5?

* SSM akTusmpyetcs

> 5 MuH?

> 5 MuH?

Owwnbka KBUTMPOBaHA?

KoHel; BO306HOBNEHME pexXxnma perynmpo-
BaHMSA

Oa

Het

1
2
3
A
5
6
7
8
©
©

Tabn. 30: Tun ownbkm B

KBuTuposaHue ownbku Tnna B

LS

[ns nepexofa B Pe>XXKMM MeHI0 Ha>KaTb KHOMKY ynpasneHuns. Homep meHto <6.0.0.0> yka-
3bIBAETCSH MUTaHUEM.

LS

MoBTOPHO Ha)kaTb KHOMKY ynpasnieHns. Homep meHto <6.0.0.0> yka3sbiBaeTcs cTaTuye-
CKMN.

MHavkaumsa equHULbI N3MepeHna NoKasbiBaeT TEKYLLYH YaCcTOTYy BO3SHUKHOBEHUSA (X), a Tak-
>Ke MakCMManbHO BO3MOXXHYH HaCTOTy BOSHUKHOBEHNA oLnBKM (y) B BMOe «x/y».

Ecnn TeKyLlaa 4acToTa BO3HUKHOBEHUA oWNBKN MeHbLLE, YeM MaKCMMaslbHast HacToTa BO3-
HWKHOBEHWS, He0HXOANUMO BbIMOMHUTD YKa3aHHOe fanee.

. O

Bbixpatb BpemMa aBTOMaTtn4eckoro c6poca.

MHAMKaumMs 3Ha4eHrs NoKasblBaeT OCTaBLLEECs BPeMs B CEKYHA,aX 4,0 aBTOMAaTUYeCKOro
cbpoca owmnbku. Mo ncteveHMn BpemeHn aBTomaTn4eckoro cbpoca owmnbka KBUTUpyeTCs
aBTOMaTMYeCKU, N YKa3bIBAETCH CTPAHULLA COCTOSHUS.

@ YBEAOMIJIEHUE

Bpems aBToMaTn4eckoro cbpoca MO>XXHO HaCTPOUTb B MeHt0 <5.6.3.0>
(3apanHoe Bpems 10 — 300 c).

Ecnn TeKyLlaa 4acToTa BO3HUKHOBEHUSA ownbKn paBHa MaKCMManbHOM YacTOTe BO3HUKHO-
BEHMS, He06X04MMO BbIMOMHUTH YKa3aHHOe fanee.

. O

BbixpaTb ocTaBLleecs BpemMs.

Bpemsa 0o kBuTUpOBaHWS Bpy4HYto Bcerga coctasnseT 300 c. Ha uHoMKauum 3HaveHmns
0TObparkaeTcs ocTaBLUeeCs BpeMsi B CeKyHAaxX 40 KBUTVPOBAHUS BPYUHY!IO.

=

|-|OBTOpHO Ha>XaTb KHOMKY yrnpasJieHNA. Owmnbka KBUTUPOBAHa, yKa3biBaeTCa CTpaHuLa
COCTOAHUA.
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uEI:Er 5000

Fig. 56: KButpoBaHue ownbkm Tuna B
(X=Y)

15.3.3 Twun owmnbku C

>
?m
.

o]

Fig. 57: Tun owmnbkum C, cxema

(I
®
®

JTan BbINONHeHUs/3aNpoc K nporpamme

* OTtobpaxxaeTcs Kog owmnbkmn
*  JneKTpoABuraTenb BbIK/.
« TlopwuT KpacHbIN cBeTOAMOA,

BbInonHeH KpuTepun ownbkn?

> 5 MUH?

e CYyeTumnK oLIMOOK NOBbILIAETCS

CyeTumk owmbok > 57

* SSM akTusmpyetcs

Owwnbka KBUTMpPOBaHA?

KoHeLl; BO306HOBMEHWE PEXXMMa Perynmpo-
BaHMs

Ha

Het

Tabn. 31: Tun owmnbkm C
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Fig. 58: KButnposanue ownbkn Tnna C

15.3.4 Twn own6bku Eunu F

Fig. 59: Tun ownbku E, cxema

KeuTuposaHue owmnbkmu Trna C

LS

[ns nepexofa B Pe>XXMM MeHI0 HaXKaTb KHOMKY ynpasnexHuns. Homep meHto <6.0.0.0> yka-
3bIBAETCSH MUTaHNEM.

LS

MoBTOPHO Ha)kaTb KHOMKY ynpasnieHns. Homep meHto <6.0.0.0> ykasbiBaeTcs cTaTuye-
CKMN.

VlHJJ,I/IKaLlVIﬂ 3Ha4YeHms NnokasbiBaeT '- - -,
|/|HJ:I,VIKaL|,VIFI €OUNHUNLbI U3SMEPEHNA NOKa3biBaeT TEKYLLYH YaCTOTY BOSHUKHOBEHUA (X), a TakK-
>Ke MakKCUMaJibHO BO3MOXXHYH H4aCTOTYy BO3HUKHOBEHUA owunbkn (y) B BMAe «X/y». CooTBeT-
cTBeHHO 4Yepe3 300 cekyHA TeKyLLas 4acTOTa BOSHUKHOBEHMNS OLLMOKM yBeNMYMBaeTCa Ha
ofiHy UMdpy.

@ YBEAOMIJIEHUE

Mocne YCTpaHeHnd NpuvnHbl BO3SHUKHOBEHNA owmnbkmn KBUTUPOBaHME
NPONCXoounT aBTOMaTUHECKHN.

. O

BbixpaTb ocTaBLleecs BpemMs.

EC/IM TeKyLLas 4acToTa BO3HUKHOBEHMSA (X) paBHA MaKCMManbHOI YaCTOTE BOSHUKHOBEHWS!
oWwK6KM (y), OLUIMBKY MOXKHO KBUTUPOBATb BPYUHYHO.

G

nOBTOpHO HaXXaTb KHOMKY yrnpasiieHnsA. Owmnbka KBUTUPOBAHa, yKa3biBaeTCa CTpaHuLa
COCTOAHUA.

« OTobpaxkaeTcs Kof oLwmbKkun
¢ Hacoc nepexoguT B aBapuUnHbIN pexxmma

e CueTuMK OLIMOOK NoBbILLIAETCA
MaTpuua owmnbok AC unn HV?

* SSM akTuBupyeTtcs

BbINonHeH KpuTepun ownbkn?
Owmnbka KBUTMpPOBaHA?

MaTpuua ownbok HV n > 30 muH?

0 N o v & W N I—'|

* SSM akTusmMpyetcs

9a KoHeLi; BO306HOBNEHME PeXKiMa perynmpo—-
9% BaHWs (coBOEHHbIN Hacoc)

KoHeL; BO306HOBMEHWE PeXXMMa pPerynmnpo-
BaHus (0pMHapHBbI Hacoc)

® Oa
@ HeTt

Tabn. 32: Tun ownbku E
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1 * OTtobpaxxaeTcs KoA owmnbkmn

e CYyeTumK oIMBOK NOBbILLAETCS

BbINonHeH KpuTepun ownbkn?

Owwnbka KBUTMPOBaHA?

v & W N

KoHeLl; BO306HOBMEHWE PEXXMMa Perynnpo-
BaHus

® Oa
©

Het

Tabn. 33: Tun ownbku F

KsuTtuposanue ownbku Tmna E mnun F

EE':ET 6000 @ . @

[ins nepexofa B peXKUM MEHI0 HaXkaTb KHOMKY ynpasneHus.. Homep meHto <6.0.0.0> yka-
3bIBaeTCS MUTaHWEM.

Fig. 61: KButnposaHue ownbku Tmna E mnu F @

=

MOBTOPHO HaXkaTb KHOMKY ynpasneHus. OlwmnbKa KBUTMPOBaHA, yKa3blBaeTCs CTPaHMLa
COCTOSIHUS.

@ YBEAOMIJIEHUE

Mocne YCTpaHeHnda Npu4vnHbl BOSHUKHOBEHUA ownbkm KBUTUPOBaHNE
NpPoONCXoOUT aBTOMAaTUYeCKun.

16 3aBoacCKMue YyCTaHOBKM

1.0.0.0 3afaHHble 3HaYeHus e Pexxum ynpasneHus:
npmbn. 60 % o1 n,,, Ha-
coca
e Ap-c:npubn. 50 % ot
H.a Hacoca
e Ap-v:npubn. 50 % o1
H,.x Hacoca

2.0.0.0 Cnocob perynuposaHus Ap-C aKTUBMPOBAHO
2.3.3.0 Hacoc ON
4.3.1.0 [naBHbIV Hacoc MA
5.1.1.0 Pe>xum paboTbl OCHOBHO1/pe3epBHblil pe-
>XKNM paboTbl
5.1.3.2 BHyTpeHHsisi/BHELWHsASA cMe~  BHyTpeHHe
Ha paboTbl Hacocos
5.1.3.3 WNHTepBan cmeHbl paboTsl 244
HacocoB
5.1.4.0 Hacoc pebnokupoBaH/3a- HebnoknposaHo
6nokunposaH
5.1.5.0 SSM 0606LieHHas curHanusaums
HencnpaBHOCTK
5.1.6.0 SBM 0606LieHHas curHanusauus
pabouero cocTosHUA
5.1.7.0 Extern off 0606LeHHoe Extern off
5.3.2.0 In1 (ananasoH 3HaueHU) 0 — 10 B akTBMpOBaHO
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17.1

17.2

17.3

17.4

94

YTunusauums

Macna 1 cmasbiBaloLyMe BeLecTsa

BopornukoneBasi cmecb

3awmMTHasA ogexxaa

UHdopmauums o c6ope 6biBLUKNX B
ynoTpe6neHnn aneKTpUHECKUX U
3NEeKTPOHHbIX U3[enumn

. S

5.4.1.0 In2 akTUB./OeakTus. OFF
5.4.2.0 In2 (pnana3oH 3HaveHUi) 0-10B
5.5.0.0 MapameTpsbl PID Cm. rnaBy «Hactponka
cnocoba perynmpoBaHus»
5.6.1.0 HV/AC HV
5.6.2.0 YacToTa BpaLleHus aBapui- Npubn. 60 % oT n,,,, Hacoca
HOro pe>xmma
5.6.3.0 Bpems aBToMaTuyeckoro 300c
cbpoca
5.7.1.0 OpueHTaumsa gucnnes Aucnneit B ucxogHom opn-
eHTaumu
5.7.2.0 KoppeKkTnpoBKa 3HayeHns  AKTMBMpOBaHa
AaBlieHuns
5.7.6.0 dyHKuma SBM SBM: curHanusaumsa pabo-
4ero COCTOSHUSA
5.8.1.1 «Pump Kick» akTueHo/ ON
HeakTUBHO
5.8.1.2 «Pump Kick», nHtepBan 244
5.8.1.3 «Pump Kick», yactotaBpa- n.,
LeHns

Tabs1. 34: 3aBoACKMeE YCTAHOBKM

JKcnnyaTauMoHHble MaTepuanbl Heobxogumo cobupaTb B MOAXOAsLLME pe3epByapbl U
YyTUNU3MPOBaTb COrNAaCHO MeCTHbIM AUPeKTMBaM. HeMeaneHHo yoansaTb NosBASOWMecs
Kannu nepekavvMBaeMom XXnakocTu!

JKCnnyaTauMoHHble MaTepuanbl COOTBETCTBYHOT K/1acCy BOJOOMACHOCTM 1 B COOTBETCTBUM
C HEMELKKMM afMUHUCTPaTUBHBIM NpeanMcaHnemM no BooonacHbix Matepuanax (Vwvws).

Mpu yTnnmsaunm HeobxoAnMO BbINOMHATL AENCTBYIOLME B AAHHON MECTHOCTU OUPEKTU-

Bbl (Hanpumep, DIN 52900, 0 nponaHanone u NPONUeHranKone).

Mcnonb30BaHHYO 3alWMTHYO OAeXay clliefyeT yTUIM3MpoBaTh COrMacHO MeCTHbIM fen-
CTBYIOLLMM AUPEKTVBAM.

MpaBunbHas yTUNM3aUMS U Hagnexxallas BTopuyHas nepepaboTka 3Toro usgenus npegy-
npe>kpaeT 3KONOrMYeckui yuepb v onacHoCT ANs 34,0p0Bbs NOAEN.

YBEAOMIJIEHUE

3anpeu.|e|-|a yTunusauusa smecTte C 6bITOBbIMU OTXOAaMM!

B EBpOI'IeVICKOM COHO3€ 3TOT CMMBOJT MOXKET HaX0OUTbCA Ha U3OENUN,
YynakKoBKe U1 B CONPOBOAUTENbHbIX OOKYMEHTAX. OH 03Ha4aerT, 4To Co-
OTBETCTBYHOLLUME INTEKTPUHECKUE N INTEKTPOHHbIE N3OENNA HENb3A YTU-
NN3npoBaTb BMeCTe C ObITOBBIMM OTXOOAMMU.

Ong I'IpaBVIJ'IbHOﬁ 06pa6OTKVI, BTOPUYHOIO NCMOJIb30BaHNA U YTUITN3aALMN COOTBETCTBYHO—
Linx OTpaGOTaBLIJVIX n3genumn HEO6XOD,VIMO Y4YnUTbIBATb YKa3aHHOE fanee.

+ CpaaTb 3TV M3[eNns TONbKO B MPeAyCMOTPeHHble 18 3TOro CepTUPULMPOBAHHbIE
c6OpHble MYHKTbI.
« Cobntogatb MeCTHble AeNCTBYOLLME NpeanucaHms.

NHdopmaumio o HapnexxalleM nopsake yTUIM3aumnm MoXXHO NonyymTb B OpraHax MecTHO-
ro camoynpasfieHus, bnvxaLlem NyHKTe yTUAN3aLUmMm 0TX040B UK Y AUepa, y KOTOPoro
661110 KynneHo nsgenve. JJonofHUTeNbHYIO MH(OPMaLKMIO 0 BTOPUYHOM NepepaboTke CM.
Ha canTe www.wilo-recycling.com.
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