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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 obpatleHus ¢ usgenmem:

» [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 © 2023

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

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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2.3

Pa6oTtbi c anekTpoobo-
pyAoBaHuem

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.

« 0O6Cny>XKMBaHWE OOJIKHO MPOM3BOOUTHCS NULAMM, NpoLlen-
LWMK 0ByYeHMe No NpUHUMNY PYHKLMOHMPOBAHMS BCEN yCTa-
HOBKMW.

« PaboTbl N0 TEXHUYECKOMY 06CY>KMBAHWUIO: CMEUMAnUCT HoS1-
>KeH 6bITb 03HAKOMJIEH C MpaBuiamMu 0bpaLLeHns ¢ NpYMeHsie-
MbIMM 3KCMJTyaTauMOHHbIMU MAaTepranaMm u nx yTUnm3saumun.

OnpepeneHue «3MeKTPUK»

JNEeKTPUKOM SIBMSETCS NULO C COOTBETCTBYHOLLUM CNeLnanbHbIM

06pa3oBaHMEM, 3HAHUSIMU U OMbITOM, KOTOPbIA MOXET pacno-

3HaTb U n36exxaTb ONACHOCTM NpU paboTe C 3NEKTPUYECTBOM.

Cdepbl OTBETCTBEHHOCTH, 06893aHHOCTU M KOHTPOJIb NepCcoHana
O0/MKHbI ObITb 06ecneyeHbl nonb3oBaTeneM. Ecnn nepcoHan He
obnapaet Heob6Xx0ONUMbIMKW 3HAHMUSAMMU, Heobxoanmo obecnevnTb
ero obyvyeHue v MHCTpyKTax. NMpy1 HeobxoaMMOCTM NONb30Ba-
Teslb MOXXeT MOPYUUTb 3TO U3FOTOBUTENIO N3OeNns.

* BblnonHeHue paboT c anekTpoobopynoBaHWeMm crenyeT nopy-
4aTb CNEUNaNUCTy-3NEKTPUKY.

« Cobntogatb OencTBytOLME B CTPaHe UCMONb30BaHMSA OUPeEK-
TMBbI, CTaHOAPTbI U NPeAnUCaHns, a TakKXKe MHCTPYKLUMK
MeCTHOro NpegnpuaTus aHeprocHab>xxeHns no nogcoeanHe-
HUIO K MECTHOW 3M1eKTPOCeTH.

e I'Iepe,D, Ha4anom nbbix pa60T OTKINMKOYNTb Usfgenne oT afiek-
TPOCETU N 3alLINTUTDb OT NOBTOPHOT O BKJTHOYEHUA.

« MepcoHan ob6a3aH NPONTU MHCTPYKTaXK MO BbIMONHEHMIO 3MeK-
TPUYECKOro NOAKIHYEHMS, @ TAaKXKE N0 BO3MOXHOCTSIM OT-
KINoYeHns nsgenus.

* 3alMTUTb NOOCOEQUHEHME K INIEKTPOCETU YCTPONCTBOM 3a-
LLMTHOTO OTKIKOHEHMS Npu nepenaae Hanpsxxexnus (RCD).

+ Heobxoaonmo cobnogaTtb TeXHUYECKME AaHHble, TPUBEOEHHble
B 3TOM MHCTPYKLUMM NO MOHTAXKY M 3KCMyaTaumm, a Tak>Ke Ha
brpMeHHON Tabnuuke.

e 3asemMnuUTbL U3genue.

* [py nogcoeanHeHNN N3OeNMS K INEeKTPUYEeCKMM pacnpene-
NUTENbHbIM yCTpPONCTBaM Heobxoammo cobntogath Npegnmca-
HUA N3rOTOBUTENS.

* HencnpaeHbin Kabenb aneKTpONUTaHUA OOMKeH ObITb He-
MeONeHHO 3aMeHeH KBann@uLUMPOBAHHbLIM 3M1EKTPUKOM.

° KaTEFOpW’IECKM 3anpeweHo ynandaTb 3/IEMEHTbI YINpaBJieHNUS.
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2.4

TpaHcnopTupoBka

ﬂ PoTop Ha 0CHOBE MOCTOSIHHOrO MarHWTa, Pacrnon0XeHHbIN BHYTPU HACO-

Ca, MO>KET NpeACTaBNAATb CMEPTeSIbHYt0 ONAaCHOCTb MPW AeMOHTaxXKe Ans
NN, C MEOMLMHCKMMU UMNNaHTaTaMu (Hanpumep, KapanmoCTUMYISATO-
pom).
- Cobntogatb 06Lume npasmia obpaLLeHns ¢ INeKTpuyeckummn npnbo-
pamu!
» He BckpbiBaTb anekTpogsuraTens!
+ JleMOHTa>XX 1 MOHTaXX pOTOpa NOpy4aTb TOIbKO CreLnanncTam Tex—-
Huyeckoro otaena Wilo! Jlnuua ¢ kapamMocTMMynsaTopoM He Jomnyc-
KalTCs K Takum paboTtam!

@ YBEOOMIJIEHUE

MarHuTbl BO BHYTPEHHEN YacTn 3MIeKTPOABMraTENs He OMacHbl, NoKa
ABUraTenb NOMHOCTbIO co6paH. Jlnua ¢ KapAUOCTUMYNSTOPOM MOTYT
npubnmxxaTbes K Hacocy 6e3 orpaHnyeHnit.

Mcnonb3oBaTb cpencTBa 3aWMThI:

— 3alMTHbIE NepyYaTKKN, NpefoXpaHsatoLme oT MOpe30s;
- 3aWMTHYO 06YBb;

— 3aKpbITble 3aLNTHbIE OYKM;

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

MpUMEeHATb TOSIbKO COOTBETCTBYHOLLME OeNCTBYOLWMM Npeq-
MUCAHUAM M [ONYLLLEHHbIE K 3KCMyaTauny CTPONOBOYHbIE
npucnocobnexus.

BbibrpaTb CTPONOBOYHbIE NMPUCMOCOBNEHNS C YHETOM KOH-
KPETHbIX YCNOBUM (MorogHble yCnoBums, TOUKa CTPONOBKY, Ha-
rpyskauT. a.).

Bcerga 3akpennsaTb CTPOMOBOYHbIE MPUCMOCO6MEHNs B Npeay-
CMOTPEHHbIX [A118 3TOr0 TOYKax CTPONoBKM (Hanpumep, noab-
€MHbIE NPOYLLINHbI).

Pacnonoxutb nogbeMHoe ob6opynoBaHue Tak, YTobbl BO Bpe-
MS pYMeHeHns ob6ecneynTb ero yCTOMYMBOCTb.

Mpy NpUMeEHEHUN NOOBEMHBIX YCTPOUCTB B Clly4ae Heobxoou-
mMocTu (Hanpumep, NpW HegocTaTo4HOM 0630pe) creayeT npu-
BJleYb BTOPOro YenoBeka, KOTopbl 6yaeT KOOpOMHUPOBATb
npouecc.

Jliopsam 3anpeLyaeTcs HaXoAUTbCS Nog NOoABeLLIeHHbIMMY rpy3a-
mu. He nepemellaThb rpy3bl Hag pabounmum nnowankamu, Ha
KOTOPbIX HAXOOATCS NOON.

Bo BpeMs TPAHCNOPTUPOBKU U Nepea MOHTA>XoM OﬁpaTMTb
BHMMaHUeE Ha criegyiloLlee.

+ 3anpewaeTtcs 6paTbCs 3a BCACbIBAOLLMIA MW HAMOPHbIW Na-

TPybKM Mnn Opyrne oTBEPCTUS.

* M36eraTb NPOHMKHOBEHNSA NOCTOPOHHUX NpeameToB. [1ng 3T0-

ro HeNb3s CHUMATb 3aLLMUTHbIE KOXKYXW U YNAKOBKY, NOKa 3TO
He ByOeT HeobXxoOMMbIM AN MOHTaXa.
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Pa6oTbl no MOHTa)Ky/.qe-
MOHTaXxKy

Bo BpeMsa 3KcnnyaTayuu

* YNakoBKa u KPbIWKKW BCaCbIBAOLWNX U CJTMUBHbIX OTBepCTMIZ MO-

ryT CHAMATbCS ON19 NPOBeLeHNs KOHTPONS. 3aTeM Ux Heobxo-
OVMO YCTAHOBUTb Ha Npe>kHee MecTo, MOCKOJbKY 3TO Heobxo-
OUMO 09 3aWmTbl Hacoca n obecrneyeHus 6esonacHocTU!

e Mlcnonb3oBaTb cpencTea 3dlinTbl:

- 3aWMTHYO 00YyBb;
— 3aLUNTHbIE MepYaTKK, NPedoXpaHsatoLLMe OT NOpPe30B;

— 3aLUMTHYIO KacKy (Mpv NnpuMeHeHnn NoabeMHOro 060pyno-
BaHUS).

« CobntogaTtb 3aKOHbI, eNCTBYOLWMe Ha MecTe NPUMEHEHUS, a

Tak>Ke NpeanMcaHuns No oxpaHe Tpyaa v NpefoTBPaLLEHNIO
HEeCYaCTHbIX C/Ty4aes.

» CobnropgaTtb nocniegoBaTeNIbHOCTb OENCTBUX MO OCTAaHOBKE U3 -

,EI,EJ'IVIFI/yCTaHOBKI/I, npmBeOeHHYH B UHCTPYKUMKN MO MOHTAa>Ky “
KCMNyaTtaumn.

o OTKNHOYNTb U3genuve ot AJIEKTPOCETU U 3aLLIUTUTDL OT HECAHK-

UMOHNPOBAHHOIO MOBTOPHOTO BKNHOYEHUA.

* Bce Bpaliatowmecs 4HacTu OOMKHbI ObITb OCTAaHOBMEHbI.
* 3aKpbITb 3afABUXKKMN B MPUTOYHOM OTBEPCTUUN U HAMOPHOM TpYy-

bonposofge.

* B 3dKPbITbIX MOMELLEHNAX obecneynTb 0OCTAaTOYHYHO BEHTUNA-

Luto.

e TwaTenbHO OYNCTUTbL N3Oenue. ﬂ,e3VIH(bVIU,M|DOBaTb nspenund,

KOTOPpbl€ NCMOJIb30BaJINCb B OMACHbIX 4114 300P0BbA Nepeka-
YMBAEMBbIX XKMOKOCTAX!

* YbeouTbCs, YTO BO BpeMs BCeX CBAPOUHbIX paboT nnn paboT c

3/IEKTPUYECKUMU YCTPOMCTBAMM OTCYTCTBYET OMACHOCTb
B3pbIBa.

* Mcnonb3oBaTb cpencTea 3dlinTbl:

- 3aWMTHYO 00YBb;
— 3aLUNTHbIE MepYaTKK, NPedoXpaHatoLLMe OT NOpPe30B;

— 3aLUMTHYIO KacKy (Mpv NnpuMeHeHnn NoabeMHOro 060pyao-
BaHWA).

* 3anpeLLaeTcs HAXO0AMTbCS B paboyen 3o0He n3genus. Bo Bpems

3KcnnyaTaumm B paboyert 30He He JOMXKHbI HAXOQUTLCS NMOOM.

« OnepaTtop DoJKeH He3aMeOnnTesnbHO coobLwaTb o nbon

HEWCMPABHOCTM UMW HeMoNagKax cTapwemMy OTBEeTCTBEHHOMY
nuuy.

« OnepaTop 0653aH BbINONMHUTbL HEMEAIEHHOE OTK/HYEHNE Npu

BO3HWKHOBEHMWW CMEeAYOLLMX YrpoXKatLmx 6e3onacHocTn
HencrnpasHoOCTEN:

— BbIXO[, U3 CTPOS NpeaoXPaHNTENbHbIX U KOHTPOSIbHbIX
YCTPONCTB;

- NOBpeXXAeHue geTtanen Kopnyca;

— NOBpeXXOeHWe 3MeKTPUYeCKUX YCTPOUCTB.
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* OTKpbITb BCe 334BUXKKWN CO BCACHIBAKOLLEN CTOPOHbI U C HAaNnop-
HOW CTOPOH Tpybonposoaa.

* HemeQneHHO yCTpaHATb YTEUKM NepekavnBaeMom XXNOKoCTu 1
3KCMNNyaTaUMOHHbIX MAaTePMANoB M BbINOMHATb YTUNN3ALMIO
COrMacHO MeCTHbIM OeACTBYOLLMM OUPEKTMBAM.

* XpaHWUTb MHCTPYMEHTbI M NPOYMe NPeAMETbI TONIbKO B OTBE-
[OEHHbIX MeCTax.

TepMuuyeckue onacHoOCTU

BoNbLMHCTBO NOBEPXHOCTEMN Hacoca U NPMBOAA MOTYT CUIbHO

HarpeBaTbCs BO BPEMS 3KCMyaTauum.

COOTBETCTBYHOLLME NOBEPXHOCTM OCTAOTCSA FOPSYMMM M Mocre
BbIK/IOUeHMs arperata. MpukacaTbes K 3STUM NMOBEPXHOCTSIM C
KpariHei 0CTOPOXKHOCTbLH0. [pM HE06XO0OMMOCTM KOHTAKTaA C ro-
PSAYMMM MOBEPXHOCTSIMN HOCUTb 3aLLUUTHbIE MEPYATKU.

YbeauTbcs, UTO MNP MHTEHCUBHbIX KOHTAKTAaX KO>XXK CO CJinBae-
MOW BOOOM 3Ta BOAA HE C/INLLKOM ropddas.

MNpy NOMOLLM COOTBETCTBYHOLMX NPUCNOCOBNEHNI 3aLLUTUTL OT

KacaHWs KOMMOHEHTbI, KOTOPble MOTYT CUIIbHO HAarpeBaTbCs.

Mpy 3TOM He AOIKHO HapyLaTbCs YHKLMOHNPOBAHNE BEHTN -

naTopa, HeobxogMMOro AN oxna>kaeHus.

OnacHocTb B pe3ynbTaTe 3aXBaTbiBaHUS OfeXXAabl UNu npep-

MeTOB

Bo nsbexxaHne onacHOCTU, UCXOASLLEN OT BPALLAOLLMXCS YacTen

n3genus, BbINOMHUTL CnefytoLlee.

* He HocuTb cBODOOHYIO MK OTAENaHHY0 BaxpoMown ofexxay
NN yKpaLLeHuns.

¢ He 0eMOHTMpOBaTb yCTPONCTBA 3aLUUTbI OT CIy4aNHOrO KOH-
TaKTa C ABVXXYLMMMICS YacTamu (Hanprumep, KOXXyX MydTbi).

* BeoouTb nsgenue B IKCMNyaTaunko TONbKO C 3TUMUN YCTAHOB-
NEHHbIMKA YCTPOVICTBaMM 3dWNTbI.

¢ YCTpOWMCTBaA 3aWMUTbl OT C/TYHaNHOro KOHTAKTa C ABMXKYLUMMU-
CS1 YacTSIMUM pa3peLlaeTcsi CHAMATb TOJTIbKO MNOCNEe OCTaHOBKM
arperaTa.

OnacHocTb B pe3ynbTaTe BO3AeUCTBUSA LUYMA

Cobntopath OencTBytOLMe NPeanucaHms no TexHnke 6esonac-

HOCTW W 3awmTe 300poBbs. Ecnv nspenue paboTaeT B paspe-

LLEHHbIX YCIOBMSAX 3KCNyaTaunun, nonb3osaTenb 06s3aH npose-

CTV U3MEpEeHMNe 3BYKOBOTO aBIEHNS.

Mpu 3ByKoBOM fAasnexnn 80 AB(A) 1 Bbilwe HEO6XOAMMO BbINOS-
HATb yKa3aHue, NpYBeeHHOE B NPaBuIax BHYTPEHHEro Tpyno-
BOro pacrnopsaka. TakxKe B 3TOM cJlyyae nosib3oBaTenb 06g3aH
MPUHATb yKa3aHHble fanee npounakTuyecknue Mepbil.

 MpouHpopmmpoBaTb 06CNY>XXMBAOLLNIA NEPCOHan.
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 lNpepocTaBuTb CpeacTBa 3aLMThl OPraHOB CryxXa.

Mpw 3ByKoBOM AasneHnn 85 ob(A) v Bbiwe nonb3osatenb 0653aH

BbINOMHUTb YKa3aHHOe fanee.

* Mpeanuncatb HeOOXO0AMMOCTb HOCUTL CPefCcTBa 3aLMThbl Opra-
HOB CNnyxa.

¢ O603HauYNTb 30HbI C BbICOKMM YPOBHEM LUYMa.

* MpUHATb MEpPbI MO CHMXeHUIO Wyma (Hanpumep, nsonauus,
LUYMO3aLMTHbIE CTEHBI).

YTeuku

CobnrogaTb MeCTHble CTaHAAPTHI M NpeanucaHms. Ansa 3awmTbl

NIofen N OKPY>KatoLLlen cpedbl OT OMacHbIX (B3pbIBOONACHbIX,

A00BUTbIX, FTOPAYMX) BELLECTB He 40MYyCKaTb yTe4ek B Hacoce.

NcKNioUunTb BO3MOXXHOCTb CyX0Oro xofa Hacoca. Cyxon xog Mo-
XKeT pa3pyLmnTb YNAOTHEHWE Bana U TeM CaMbIM CTaTb NPUYMNHOMN
yTeyek.

2.7 Pa6oTbl N0 TeXHU4YECKO-
My 06cny>XuBaHuio

Ncnonb3oBaTb criegytoline CpefcTsa 3almThl:

— 3aKpbITble 3aLLNTHbIE OYKMU;

- 3aWNTHYO 0BYyBb;

— 3alUUTHbIE NepYaTKKN, NpefoXpPaHaIoLLIMe OT MOPe30B.

* BbINONHATb TONbKO Te paboTbl N0 06CNy>XXMBaHNUIO, KOTOpPbIe
OnMcaHbl B JAHHOM MHCTPYKLUUM MO MOHTAXKY M 3KCMNyaTaumu.

* [Ans 06CcNy>KMBaHUS U pEMOHTA pa3peLlaeTcs UCMOMb30BaTh
TOJIbKO OpPUTrMHasbHbIE 3aMacHble YacTu OT U3roToBuTens. Nc-
MoJIb30BaHNe HEOPUTUHANbHbIX YacTel 0cBoBOXKAaeT U3roTo-
BUTENSA OT KaKOM-Nn60 OTBETCTBEHHOCTMW.

¢ HemepnneHHO yCTPaHATb YTeUKY NepeKkavymMBaeMom XXMOKOCTU U
3KCMNNYyaTaUMOHHbIX MAaTEPMANOB M BbIMOMHATL YTUNN3ALMIO
COrf1aCHO MeCTHbIM O,eACTBYHLUM OMPEKTUBAM.

¢ XpaHUTb MHCTPYMEHTbI U MpoYMe NpegMeThbl TONIbKO B OTBe-
LOEeHHbIX MecTax.

« lNocne 3aBepLueHns paboT Bce NpefoXpaHUTENbHbIE U
KOHTPOJIbHbIE YCTPOMCTBA BEPHYTb Ha MECTO U MPOBEPUTH
MpaBUIIbHOCTb (YHKLMOHUPOBAHUS.

2.8 0O6sa3aHHOCTU NONb30Ba- ObecneunTb HaNU4YMe MHCTPYKLMUM MO MOHTAXKy M 3KCMNyaTa-
Tens UMM Ha A3blKe NepcoHana.

» Obecneuntb HeobxoanMoe obyyeHne nepcoHana ons Bbinon-
HEeHWs yKa3aHHbIX paboT.

« PernameHTupoBaTb c(pepy OTBETCTBEHHOCTU 1 06A3aHHOCTH
nepcoHana.

° npe,D,OCTaBMTb B pacnopsi>xeHune Heobxogumble cpencTea 3a-
LWKMTbI M 06ecnevymTb UX UCNOMNb30BaHNE nepcoHanom.

° npOVIHCprKTI/IpOBaTb nepcoHasn KacaTesibHO npuHuuna nen-
CTBUA YCTAHOBKMN.

* MIckNoYnTb ONACHOCTb nopa>keHnd aNeKTpn4eCKNmM TOKOM.
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3 TpaHcnopTUpoBKa U xpaHeHue
3.1 Mepecbinka
3.2 lNpoBepKa nocne TpaHCNOPTUPOB-

KHn

3.3 XpaHeHue

* CobCTBEHHbIMM CU1IAaMWN CHAaBAUTb ONACHbIE KOMMOHEHTb!
OCHaCTUTb OMacHble 3MEMEHTbI KOHCTPYKLUMK (04eHb H3KOM
WMV BbICOKOM TeMMNepaTypbl, BpallatoLmecs 1 T. A.) npeao-
CTaBJIEHHOM 3aKa34YMKOM 3aLLNTOMN OT CNYHanHOro NPUKOCHO-
BEHUS.

* YTeuKuM onacHbIxX nepekaqnBaeMbix >xunakocTei (Hanpumep,
B3PbIBOOMACHbIX, A00BUTbIX, FOPAYMX 1 T. O.) CneayeT 0TBO-
OUTb TaknMMm 06pasom, YTobbl He co3A4aBaTh ONACHOCTH ANS
nogen n okpyxxaroien cpefpl. Cobnogatb HOPMbI HaLMO-
HanbHOro 3aKOHOAaTeNbCTBa.

* N36eratb HAXOXXOEHNSA NErKOBOCMTAMEHSIOLLINXCS MaTepmna-
nos B6M3n nsgenus.

« ObecneunTtb cobntogeHne npasun npenynpexxneHnda Hec4acrt-
HbIX CJly4aeB.

¢ ObecneunTb cobnogeHne MeCTHbIX UK 0OLWMX NpeanncaHnm
(Hanpumep, IEC, VDE 1 T. [.) M yKa3aHUl MECTHbIX Npeanpus-
TUM 3HEepProcHab>KeHus.

HaHeceHHble HenocpeaCcTBEHHO HA M3OEeNNN YKa3zaHus cnegyer

cobniogaTtb U NOALEP>KMBATL B MOSIHOCTLIO YNTAEMOM COCTOS -

HUN:

* NpegynpexxaeHns 1 yKasaHus, Kacarowmecs onacHoCTu;

* (mpmMeHHas Tabnnuka;

* CTpenika HanpasfieHWs BpaLLeHNs/CMBON HanpaBneHns noTo-
Ka;

* MapKMpOBKa NoJCcoefnHEeHNN.

NckniounTb ncnonb3oBaHne nsgenus geTbMu U NLaMmM MONOXKe

16 neTt nnm nMUamMmM ¢ orpaHNYeHHbIMU PU3NYECKUMU, CEHCOP-

HbIMW UM NCUXMYECKMMW BO3MOXKHOCTAMU. JTnua Monoxxe

18 net ponxkHbl paboTaTb MO HAA30pPOM CreumnanmcTa.

Hacoc nocTasnseTcs c 3aBoaa B KapTOHHOVI ynakKoBKe Un 3aKpensjieHHbIM Ha naneTe U 3a-
LWL EHHbIM OT NblJTA U BNaru.

HemepgneHHO rnocne goOCTaBKKU NpoOBepPUTb N3aenme Ha npegmMmeT I'IOBpe)K,D,eHVIIZ n
KOMMNJIEKTHOCTb. OGHapy)KeHHble HeOoCTaTKM OOKHbI ObITb 33(*)I/IKCI/I|DOBaHbI B nepeBo-
304HbIX ,D,OKyMeHTaX! Ewle B AeHb 0OCTAaBKM 3as9BUTb O HEJOCTAaTKax TPAHCNOPTHOMY
npenonpuaTUoO N N3rotToBUTENIHO. 3asBneHHble No3aHee NPeTeH3nn MoryT 6bITb pacue-
HeHbl KaK HeJeMCTBUTENbHbIE.

Bo n3bexkaHune noBpeXXaeHna HacoCa BO BpeMA TPAHCMOPTUPOBKU BEPXHKOK YNMAKOBKY
crenyeTt ynanaTb TOJIbKO Ha MeCTe 3KcnJiyatTaunu.

BHUMAHUE
MoBpe>xpeHue B pesynbTaTe HeMpPaBUIIbHOW TPAHCNOPTUPOBKHU
M XpaHeHus!

Mpv TPAHCMOPTMPOBKE M MPOMEXXYTOUYHOM XpPaHEHUU n3aenue crenyet
6epeyb OT BflarM, MOpo3a 1 MeXaHN4eCK1X NMoBPeXaeHN.
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14

Ecnn umeeTca KPbILWKa, TO ee criegyeT OCTaBUTb Ha MOOCOeONHEHUAX K pr6onposo,an,
4T0ObI B KOpnycC HacoCa He nonanu 3arpsa3HeHnsa n npo4vme nocTopoHHmMe BeLlecTsa.

Bo nsbexkaHune O6pa3OBaHVIFI KaHaBOK Ha NOALWUMHMKAX U 3anunaHna crnenyeTt ouvH pas B
HeOesnk BpawaTb Baa Hacoca TOPLUOBbIM KITHOHOM.

MpokoHcynbTpoBaTbes ¢ hmpmort Wilo, kakve Mepbl KOHCepBauMn Heobxoamumo npep-
MPVHATB B ClyYae OUTENbHOTO XpaHeHWs.

OCTOPOXHO

OnacHOCTb nonlyYeHusl TPaBM M3-3a HeHafl/leXKallen TpaHc-
nopTuposku!

Ecnv B ganbHenLem oCyLLLeCTBISETCA MOBTOPHAsA TPAHCMNOPTMUPOBKA Ha-
COCa, ero ynakoBKka O0JI>KHa BbIMOJIHATbLCA C y4eTOM 6e30MmacHOCTM Ha-
coca npu TPaHCNOPTUPOBKeE. [1n15 3TOro crefyeT UCrnosib30BaTb OPUrv-
HanbHYIO YNaKOBKY WM YAKOBKY, 3KBMBANIEHTHYIO OPUrMHaNbHON.
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3.4

TpaHCNOPTMPOBKaA B LIeNSAX MOHTa-
Ka/memMoHTaXxKa

OCTOPOXHO

OnacHoOCTb TPaBMUPOBaHMUS NepcoHana!l

HenpaBunbHas TpPaHCMOPTMPOBKA HACOCA MOXKET CTaTb MPUYMHON TPaB-
MUpoBaHus nogen!

SLMKK, peLlleTHaTble NeperopopKm, naneTbl AU KapTOHHbIE KOPOOKU
crefdyeT pasrpy>katb NOCPEHCTBOM BUTOYHbIX MOTPY34MKOB UIIW NMpU
MOMOLLM CTPOMOBOYHbIX METEMb B 3aBUCUMOCTH OT UX pa3mepa U
KOHCTPYKLMW.

Ts>kenble YacTu cBbilwe 30 Kr BCcerga nogHWMaTh NPy MOMOLLM NOgb-
€MHOr0 YCTPONCTBA, COOTBETCTBYOLLETO MECTHBIM NPEANUCAHMUSIM.

— Hecywas cnocobHOCTb [OMKHA COOTBETCTBOBATL BeCY.

TpaHCNopTMPOBKY Hacoca criedyeT NPOBOAMTb C MOMOLLbIO pa3pe-
LLIEHHbIX FPy303axXBaTHbIX Mpucnocobnexnit (Hanpumep, Tanei, kpaHa
W T. O.). Tpy303axBaTHble NPUCNocobneHns crieqyeT NPUKPEniaTh K
thnaHuam Hacoca u Npu Heo6XO[MMOCTHM MO HapPY>KHOMY AVaMeTpy
3/1eKTpoABUraTens.

— [Mpwv 3ToM TpebyeTcs 3aLUMTa OT COCKalb3bIBAHUS.

[ns nogHATUS YCTPOMCTB UMM YacTel MOCPeACTBOM MPOYLLUMH UC-

MoMb30BaTb TOMbKO rPY30Bble KPHOKMN UMM KapabuHbl, COOTBETCTBYHO-

LiMe MeCTHbIM MpaBUIaM TeEXHUKKM 6e3onacHoCTL.

TpaHCNOPTMPOBOUHbIE NPOYLUMHBI HAa 3MEeKTPOABUraTene cny>at

TOJIbKO AN TPAHCMOPTUPOBKW 3NeKTpoABuraTens, TPaHCMOPTMPOBKA

BCEro Hacoca € MX NOMOLLLbIO He[JoMyCTUMA.

[py30Bble Lieny Mnn KaHaTbl MPOBOAUTL Yepes3 NPOYLUNHbI UK

OCTpble Kpas TOJIbKO CO CMeLManbHOM 3aLLMTON.

Mpun ncnonb3oBaHWUK Tanew UM 3KBUBANIEHTHOrO MO bEMHOrO

YCTPOMCTBA CeANTb 3a TeM, YTOObI Fpy3 NOAHMMAICSA BEPTUKANbHO.

MpenoTBpaTnUTb KONebaHWa MOQHATOro rpysa.

— Mcnonb3oBaHve BTOPOM Tanu No3BonseT n3bexxaTb packayvBa-
Hus. Mpwn 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>XeHWs 4oJSIXKHa pac-
MomaraTbCs Mo HanpasfIEHWIO TArOBOro ycunus!

Mpy NOQHATUM CIEQUTD 3a TEM, 4TOObI BbINa CHUXKeHa npefesibHast

Harpy3Ka rpy30BOro Tpoca npv nogbeme nog yriom.

— Be3onacHocTb 1 3 PeKTUBHOCTb KPEMeHWs Tpocamm obecneym-
BAOTCS NyYLLIe BCETO B TOM Cy4ae, eC/i BCe FPY30HECYLLe e~
MEHTbI MOABEPratoTCs HAarpy3Ke Kak MOXKHO [asblle B BEPTUKab-
HOM Hanpasnexuu. Ecnu TpebyeTcs, MCnonb30BaTh NOABEMHbIN
pblyar, Ha KOTOPOM MO>KHO BEPTMKaNbHO PACMOIOXKMTb IPY30Bble
TpOCbI.

OrpaHn4nTb 30HY 6e30MacHOCTM Takum 06pa3om, 4Tobbl 6bina nc-
KntoveHa nobas onacHoCTb B ClyyYae MafgeHus rpy3a uim YacTv rpy-
3a, @ TakXKe NoMOMKM Ui 06pbiBa NOABEMHOIO YCTPOMCTBA.

Hw B KOeMm criyvae He OCTaBNATb FPy3 B MOOHATOM COCTOSHUM
ponblue, 4eM 3T0 Heobxoanmo! BbINOMNHATL YyCKOPeHUe U TopMo-
>KeHwe B npoLiecce NOAHATMS TaknuM 06pa3om, 4Tobbl U3 3TOro He nc-
X0[Mna onacHoCTb A9 NepcoHana.
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Ons nogbema KpaHOM Hacoc cnenyert 06xBaTUTb nooxogAawmm peMHeM Unm rpy3oBbiM TPO-
COM, KaK NOKa3aHO Ha pUCYyHKe. YNOXXUTb HAacoC B NeTnu PEMHA NN Tpy30BOIro Tpoca, KOTo-
pbleé 3aTAHYTCA Nog 0encTenem cobCcTBEHHOrO Beca Hacoca.

MpOoyLUMHbBI ANS TPAHCMOPTUPOBKM Ha 3M1EKTPOABUraTene cy>)aT TOJIbKO AN 3afaHns
HanpasrieHus npw 3axsare rpysal

OCTOPOXHO

MoBpe>xaeHHble TPaHCMOPTUPOBOUHbIE MPOYLUUHBbI MOTYT 060~
N N N pBaTbCs U NPUYHUHUTD Cepbe3Hble TPpaBMbl.
Fig. 1: TpaHCMOpTMPOBKa Hacoca + TpaHCNOPTMPOBOYHbIE NMPOYLUMHBI CleAyeT BCeraa NpoBepsiTb Ha

npegmMeT OTCyTCTBUA nospe)K,quMﬁ N HAOEe>XXHOCTU KpeneHna.

TpPaHCNOPTMPOBOUHbIE MPOYLUUHbBI HA 3NeKTPOABUraTesNe CNy>XKaT TONbKO ANS TPAHCMOPTH-

% POBKWM 3neKTpoABuUraTens, TPaHCMOPTUPOBKA BCETO HACOCA C MX NMOMOLLbIO HegonycTimal

OnacHoCTb ANA XXKU3HU BCeacTBUe nageHus netanen!

— ‘ T7 - ' il - Cam Hacoc v ero 4acTu MoryT 6bITb O4eHb TSKenbIMK. [ageHve geTanen
|
! MO>XET MPUBECTU K MOpe3aM, 3aLleMneHunsm, ylumbam nnuv ygapam,
T BMNJIOTb 4O CMEPTENbHOr0 MCcXxoda.

* Mcnonb3oBaTh TOMBKO NoAXxoAsLlee NnogbeMHoe 060pyAoBaHMe 1
¢ukcmpoBaTtb getanu, 4Tobbl He LOMYCTUTb UX NAZEHNS.

+ [MpebblBaHWe NOA BUCALLMM FPY30M 3arnpeLLeHo.

+ [pn XpaHeHUN ¥ TPAHCMOPTMPOBKE, a TAKXKE Nepef BCEMU YCTaHOBOY -
HbIMU M MOHTa>KHbIMM paboTamu cnenyeT obecneynTs 6e3onacHoe
MOJI0>XKEeHWE N YCTOMYMBOCTb Hacoca.

AN

Fig. 2: TpaHcnopTMpOBKa 3MeKTpoaBuraTens

OCTOPOXHO

TpaBmupoBaHue nepcoHana us-3a yCTaHOBKM Hacoca 6e3 3a-
KpenneHus!

OnopHble nanbl ¢ pe3bb0oBbIMY OTBEPCTUAMM CIY>KAT TObKO ANS Kpen-
neHuns. B ceo60AHOM COCTOSIHUM HACOC MOXKET UMEeTb HE,0CTAaTOYHYO
YCTONYMBOCTb.
+ KaTteropuyecku 3anpeLyaeTcs 0CTaBAATb HACOC He3aKpeneHHbIM Ha
OMOPHbIX J1anax.

4 MpumeHeHne/Mcnonb3osaHue

4.1 O6nacTb npuMeHeHUs Hacocbl ¢ cyxum poTopom cepun Stratos GIGA (oguHapHble nuHeiHoro Tuna) u Stratos
GIGA B (6n104HbIe) NpefiHazHaueHbl 4119 MPUMEHEHMS! B KaYeCTBe LMPKYALMOHHbIX HACo-
COB B cocTaBe 060pyn0BaHNA OS5 30aHUI U COOPY>KEHUN.

PaBpeLIJeHHbIe 06nacTy nx Mcnonb3oBaHUA

*  CucTembl OTOMIEHMA Y MOAOrPEBa BOAbI.

* KOHTYpbI UMPKYNALMM OXNTaXKOatoLLLeR U X0N04HOM BOAbI.
o [pOMbILLNEHHbIE LMPKYNALMOHHbIE YCTAaHOBKN.

e CucTeMmbl LMPKYNALUK TEMNIIOHOCUTENS.

* Wppwraums.

Hacocbl pa3pewaeTca NCNoJib30BaTb TOJIbKO B MNEPeKav4nBaEMbIX XKWOKOCTAX, YKA3aHHbIX B
pa3sgerne «TexHn4yeckne XapaKTEPUCTUKN».

YcTaHoOBKa BHYTpU 3AaHUSA

TUNNYHBIMW MeCcTamMu AN MOHTaXa ABNAOTCA TEXHUYECKME MOMELLEHUS B 30aHUSAX C
OPYTMMU NHXXEHEPHbIMW YCTaHOBKaMu. HeI'IOCpe,El,CTBEHHaﬂ YCTaHOBKa Hacoca B nomMmeLle-
HUAX, NpeaHa3Ha4YeHHbIX Ong Opyroro NCnosib30BaHUA ()KMJ'IbIe n paﬁoqme I'IOMELLJ,eHVIﬂ),
He npenycMoTpeHa. MecTo ong ycTaHOBKM O0MKHO 6bITb CYX1M, XOpPOLLO npoBeTpuBae-
MbIM, C 3aLLMTON OT 3amMep3aHunsa.
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Henapnexcauiee npumeHeHue

XapaKTepMCTMKM unsgenua

PacmdpoBka HaMMeHOBaHUs!

TexHuuyeckue XapaKTepUcTuku

YcTaHOoBKa BHe 30aHus (Hapy>KHbIi MOHTaX)

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

+ YCTaHOBMTbL HACOC B KOPMyCe AN 3alumnThl OT aTMOCepHbIX Bo3aencTeuni. CobnoaaTts
[ONyCTUMYIO TeMMepaTypy OKpy>KaroLeit cpeabl (M. Tabnnuy «TexHUYeckmne xapakTe-
PUCTUKU»).

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

* 3alWMTMTb HACOC TaknM 06pa3oMm, 4TOBbI MCKMIOUANOCh 3arpsi3HEHNE KaHaBOK ANS Cln-
Ba KOHAeHcaTa.

+ TpuHATL Hagnexalyne Mepbl AN NPeAoTBpaLieHns 06pa3oBaHMs KOHAeHcaTa.

K NMPUMEHEHUI0 NO Ha3HAa4YeHNO OTHOCUTCA TakKXKe cobnogeHne gaHHom WHCTpYKUMW. JTio-
6oe npumeHeHue, BbiIxoasdllee 3a paMKN YKa3aHHbIX B Hel TPEGOBBHMM, cymnTaeTca npun-
MEeHEeHWEM He NO Ha3HaYeHUH.

OCTOPOXXHO

HeHapne>xallee NpMMeHeHWe HAacoCa MOXKET CTaTb MPUYUHON
OMacHbIX CUTYaUU U MaTepuanbHoro yulep6a.

ancyTCTBleIJ.WIe B ﬂepeKaHMBBEMOVI XKNOKOCTU HEQOMYCTUMbIE BELLe-

CTBa MOTyT nNoBpeanTb Hacoc. A6pa3VIBHbIe TBepable npumecu (Haan-

mep, I'IECOK) NOBbIWAKT N3HOC Hacoca.

O 3anpeu.|.aeTc9| MCNosb30BaThb NMNepekaydnBaemMble XXUOKOCTHU, He aony-
LLiEHHblE N3TOTOBUTENEM.

O 3anpeu.|.aeTc9| Aep>katb BONM3K M3Oennsa NerkoBocniaMeHsoLmecs
MaTepMaﬂbl/)KVl,U.KOCTVI.

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

O KaTeFOpVI"IECKVI 3anpeLieHo ncnosib3oBaTb n3nenine B Liensax, BbIXo-
OAaWunX 3a npefenbl onuncaHHom obnactu NpUMeHeHus.

O KaTeFOpVI"IECKVI 3anpeLieHo CaMmoBOJIbHO nepeoﬁopyp.OBaTb nine-
nne.

* Mlcnonb3oBaTb TObKO 0ﬂ06peHHble NPUHaAJIe>XXHOCTU N OPUTUHAlb-
Hbl€ 3anacHble YacTw.

Mpumep
Stratos GIGA 40/4-63/11-xx

Stratos GIGA B 32/4-63/11-xx

Stratos Bbicokas 3apcheKTUBHOCTb B NIO6OM M3 NpMBEAEHHbIX Aafiee Bapy-
GIGA aHTOB:
GIGA B JTIMHeNHbIN 0QMHAPHBIN Hacoc ¢ naHLeBbiIM coefUHeHneM

BbnoyHbIN Hacoc ¢ qJJ'IaHLlEBbIM coegunHeHnem

80 HomuHanbHbIi arameTp DN hnaHueBoro coeanHeHns B MM
(ans Stratos GIGA B: HanopHas cTopoHa)

4-63 [nanasoH Hanopa B [M] npn Q = 0 M3/
4 = MMHUManbHbIV YCTaHABNNBAEMbIV HAaNnop
63 = MaKCMManbHbIN yCTaHaBNIMBAEMbI HAaNnop

11 HomunHanbHas MOLLHOCTb 3anekTpoAasuratens P2, kBt
XX BapwuaHT, Hanpumep, R1 — 6e3 guddepeHumanbHOro gatyunka
0aBneHuns

Tabn. 1: PaclumgpoBKa HAUMeHOBaHWS

e e L S

[nana3oH YactoTbl Bpawe- 750...2900 06/MUH B 3aBMcnMmMocCTM OT TMNa
Hua 380...1450 06/MuH Hacoca
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XapakTepucTuka

HomMuHanbHble ouameTpbl
DN

MopcoegvHexnnsa ona Tpy-
6onpoBoaa v WTyLepb! 4ns
3amepa oaBneHus

[onycTymas TemnepaTypa
nepekaunBaemoit X1aKo-
CTVW, MUH./MaKc.

TemnepaTypa oKpy>KaroLLieil
cpefibl BO BpeMs 3KChnya-
Tauuu, MUH./Makc.

TeMnepaTypa XxpaHeHus,
MVH./MaKC.

Makc. ponyctumoe pa6oulee
naslieHne

Knacc HarpeBocTOMKOCTH
n3onaumm

Knacc 3awurel

JneKTPOMarH1THas CoBMe-
ctumocTb?

Co3pgaBaeMble MOMEXU CO-
rNacHo:
[MomMex03aLLMLLEHHOCTb CO-
rNacHo:

3ByKOBOE faBnieHne?

JlonycTMble nepekaymnBae-
Mble XxugKocTn®

JlonycTMble nepekaymnBae-
Mble xxugKocTn?

3J'IeKTpOI'IOD,KJ'IIO‘-IEHME

BHYTpeHHUI anekTpuye-
CKMIN KOHTYP
PerynupoBaHue 4acToTbl
BpaLLeHus

OTHOCUTENbHAs BMaXXHOCTb
BO3OyXa

Stratos GIGA: 40...200 mm
Stratos GIGA B: 32...150 mm
(HanopHas cTopoHa)

®naHubl PN 16 cornacHo
DINEN 1092-2

Ot-20°Cpo+140°C

Ot0°Cpo+40°C

-20°C..+60°C

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

F

IP55

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

Loa1w < 8386 (A) | OTH.
20 mklla

Bopa cuctem otonneHus co-
rnacHo VDI 2035,4actb 1 m
YacTb 2
OxnakparoLas/xonogHas
Bofa

Bopornukonesas cmecb 0o
40 % o6.

Bopornukonesas cmecb 0o
50 % o6.

MacnsHblit TeNAOHOCUTE b
Dpyrve nepeka4nsaemble
»wnakocTu (no 3anpocy)

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

3 ~400B 10 %, 50/60 'y
3~ 440B+10 %, 50/60 'y
PELV, ranbBaHn4eckoe pas-

nenexHue

BCTPOEHHbIN YaCTOTHbIN
npeobpasosaTtenb

anI ToKp.cpeubl = 30 OC:

90 %, 6e3 KoHOeHcaunn

Mpu T =40°C:

OKp. cpefbl

60 %, 6e3 KoHOEeHcaunmn

e e

B 3aBnucnMmMocCTmM OT nepeka-
YMBAEMOWN XKMAKOCTU

Bornee HU3KMe UK BbICO-
Kne TeMnepaTypbl OKpy-
>KaroLLen XXMAKOCTM No
3anpocy

XKunas 30Ha (C1)
MpoMmbiwneHHas 30Ha (C2)

B 3aBucumocTum oT TMNa
Hacoca

CTaHpapTHOE UCNONIHEHNe

CTaHpapTHOE UCNONIHEHNe
CTaHpapTHOE UCNONIHEHNe

Tonbko ons cneumanbHOro
MNCMONHEeHMUs

CI'I(-.‘LI,MEU‘leOE McnonHeHune
nnn OOoNONHUTEeNbHOE
obopynosaHue (3a gonna-
TY)

nO,D.D.ep)KMBaeMbIe TUNbI
cetu: TN, TT, IT¥

VIHCTPYKUMS N0 MOHTaXy 1 3kcnnyataumum » Wilo-Stratos GIGA, Wilo-Stratos GIGA B « Ed.01/2023-05



Y CornacHo EN 61000-3-2 faHHOE U3Aenue SBASeTCs npogeccroHanbHbIM yCTPOn-
CTBOM.

2 CpenHee 3Ha4YeHMe ypoBHS LLyMa B MPOCTPAHCTBE HAad KBagpaTHON NOBEPXHOCTLIO U3-
MepeHUs1, PacnonoXXeHHOM Ha PacCTOSHUM 1 M OT MOBEPXHOCTM HAacoca, COrnacHo

DIN EN ISO 3744,

3 [ononHWTEeNnbHY0 MHOPMALIMIO O 4OMYCTUMbIX MEPEKa4YMBAEMbIX XKUOKOCTAX MOXHO
HanTw B paspene «epekavymBaemble XXNOKOCTU».

“ Ans mowHocTn AaBuratenen 11...22 kBT [ONONHUTENbHO NPeAiaraloTcs 3NeKTPOHHble
mMopynu gns IT-ceten. CobntogeHmne ykasaHHbIx 3HaveHumn cornacHo EN 61800-3 moxkeT
rapaHTMpOBaTbCA TOMbKO AN CTaHAapTHOro ucnonHenus ceteit TN/TT. Mpu Hecobmto-
OEHUN MOTYT BO3HMKHYTb HEMOMAOKM C 3NEKTPOMArHUTHOM COBMECTUMOCTbIO.

Tabn. 2: TeXHNYECKME XapaKTEPUCTUKM

[AononHuTenbHble faH- ﬂOI‘IyCTMMbIe nepekaiuBaeMblie XKUAKOCTHU

Hble CH

Hacocbl cuctembl oton-  Boga cnctem oTonneHus
nexHus (corn. VDI 2035//dTUV Tch 1466/CH: corn. SWKI BT 102-01)

3anpeLLeHo UCNOb30BaHNe CPeACTB A5 CBA3bIBAHNS KUC-
nopopaa, XMMUHeCKMX YMoTHALWMX cpeacTs (cnegmts 3a
TeM, uTo6bl yCTaHOBKa 6bina 3akpbiTa cornacko VDI 2035 (CH:
SWKI BT 102-01); HerepMeTU4HOCTb HEO6XOAMMO yCTpa-
HUTB).

CnepyeT y4nTbIBaTb, YTO BOAOMMKONEBbIE CMECU UMW NepeKaynBaemMble XXUOKOCTU € BA3-
KOCTbtO, OT/IMYHOM OT BA3KOCTW YNCTOWN BOAbI, MOBbLILLIAIOT NOTPe6bASeMyt0 MOLLHOCTb Ha-
coca. icnonb3oBaTb TOMIbKO CMECU € MHTMBMTOpamMu Os 3aLWmMTbl OT Koppo3un. Cobnio-
[aTb COOTBETCTBYIOLME YKa3aHus usrotosutens!

 [epeka4ynBaemas XXMOKOCTb He [OJIKHA CoAep aTb 0Caf0UHbIX OTIIOXKEHWUN.

* B cnyvae ncnonb3osaHus opyrvx nepekaynBaembix >Xmaokocten TpebyeTcs paspetle-
Hue Wilo.

+ Cmecu c cogep>kaHnem rnvkons > 10 % BAUAIOT Ha pacyeT pacxofa.

+ [lpy NpUMeHeHNn BOJOTNTMKOSIEBbIX CMeCeW, KaK MpaBusio, PEKOMEHOYEeTCA NpUMeHe-
HVe O[IHOrO M3 BapuvaHTOB S1 C COOTBETCTBYIOLLMM TOPLEBbIM YNIIOTHEHNEM.

* [Ins yCTaHOBOK, HaX0OALLMXCSA Ha COBPEMEHHOM TEXHUYECKOM YPOBHE, NP1 HOpMasb-
HbIX YCII0BUSAX PabOTbl YyCTAHOBKM MOXKHO MCXOAMUTb M3 COBMECTUMOCTMN CTaHAapTHOTO
YNIOTHEHUS/CTAHAAPTHOTO TOPLEBOTO YISIOTHEHNS C MepeKaumnBaeMon XUAKOCTHIO.
Mpu 0cobbix 06CTOATENbCTBAX MOTYT NOTPE60OBaTLCS CNeLMnanbHble YNIOTHEHNS,
Hanpumep:

— TBepAble NpUMecK, Macna Unv arpeccuBHble Mo oTHoleHuto kK EPDM BewecTsa B
nepeka4nmBaemMown >XMoKoCTH;
— nonapaHve Bo3[yxa B YCTaHOBKY M T. M.

@ YBEOOMIJIEHUE

3HayeHune pacxofna, oTobpaxkaemoe Ha gucnnee IR-moAyns UM BbIBO-
AVIMOe B CUCTeMy YyNpaBneHns 34aHneM, Hefb3s NCNONb30BaTh AN pe-
rynupoBaHuns paboTbl HacoCa. ITO 3HAYeHMe OTPaXKaeT NNLLb TEHOEH-
L0 U3MEHeHMS.

3HayeHue pacxofa BbIBOOUTCA He Ha BCeX TUMaxX HaCoCoB.

B nio6om cny4yae cobniofaTb yKasaHusi B nacnoprte 6e30nacHOCTU nepeKkavymMBaemon
xugkoctu!

5.3 KoMnnekT noctaBku ¢ Hacoc
+ WIHCTpYKUMS N0 MOHTaXKy W 3KCMyaTaumum

5.4 MpuHapne>xHocTU MprHaone>xXHOCTN, KoTopble He0OXOAMMO 3aKa3biBaTb OTAENbHO
Stratos GIGA:

* 3 KOHCOMU C Kpene>XHbIM MaTepuranomM Oonga MOHTa>ka Ha beHD,aMEHTe;
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6 OnucaHue Hacoca

6.1 Tun

Fig. 3: Bup, Stratos GIGA

Iy
[¢]e)

Fig. 4: Bup, Stratos GIGA B

6.2 AneKTPOHHbIN MOAY b

Fig. 5: 3neKTPOHHbIN MOAY b, 0630p

20

Stratos GIGA B:

= OnopHble 6510k Ha pyHOAMeEHTe Unu yHOaMeHTHOW paMe

* IR-momynb

« IF-mogynb PLR ansa coeamHenns ¢ PLR/MHTepdeiicHbIM npeobpasosaTenem.
* IF-mogynb LON gng coeanHeHns c cetbto LONWORKS

* IF-mogynb BACnet

» IF-mogynb Modbus

* IF-mogyns CAN

» IF-momynb Wilo-Smart

e OuddepeHumanbHbIi 4aTUMK AaBNEHUS, KOMMNEKT

[eTanbHbIV CNMUCOK CM. B KaTanore 1 B OOKYMEeHTaunny No 3an4acTam.

@ YBEAOMIJIEHUE

MopkntoyeHue IF-mofynei [OMycKaeTCs TONMbKO NPU YCII0BUM, YTO Ha-
COC HaxoAMTCs B 06€CTOYEHHOM COCTOSIHUW.

BbicokoadpekTnsHble Hacocbl Wilo-Stratos GIGA npencTaBnatoT coboi Hacochl C CyXum
POTOPOM, MHTErPUPOBAHHOIM CMCTEMOW PeryMpoBKM MOLLIHOCTU 1 TexHonorunen Electronic
Commutated Motor (ECM). Hacocb! BbINOMHEHbI B BUAE OQHOCTYNEHYATbIX HU3KOHAMOPHBbIX
LleHTPO6e>XXHbIX HACOCOB C pnaHLeBbIM COeQUHEHNEM W CKOJb3SLLMM TOPLOBLIM YMNOTHE -
HUEM.

UcnonHeHune Stratos GIGA

Kopnyc Hacoca MeeT MHNaH-1UCcnonHeHue, T. e. hnaHLbl C BCacbIBatOLLEeN 1 HAaNOPHON CTO-
POHbI HAXOAATCA Ha CpefHen NMHMKN. Bce KOpryca HAacCOCOB MMEIOT MPUNTbIE ONOPHbIe
HOXKMW. MOHTa> Ha hyHAaMeHTHOe OCHOBaHMe peKoMeHyeTcs ONs 3neKTpoasuraTenen
HOMWHaNbHOM MOLHOCTLO 5,5 KBT 1 BblILe.

UcnonHeHue Stratos GIGA B

Hacoc co cnnpanbHbiM Koprycom ¢ pasmepamu cornacHo DIN EN 733.

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

MoHTaXx Ha hyHA,aMEeHTHOM OCHOBaHUWN PeKOMeHAyeTCs ANs ANeKTpoaBuratesniei HOMuU-
HanbHOWM MOLLHOCTbIO 5,5 KBT 1 BblILLe.

B 3aBMCMMOCTV OT Nepenafa AaBreHns U HaCTPOEHHOro cnocoba peryimpoBaHns anek-
TPOHHBIA MOAYIIb PEryIMPYET H4acTOTy BpaLLeHWst Hacoca Tak, 4Tobbl OHa COOTBETCTBOBAA
3ajaHHOMY 3HaY4eHWIo, yCTaHaBIMBaeMOMy B Npegenax AonycTUMOro guanasoHa perynm-
poBaHwus.

MMopaBnuyeckast MOLLHOCTb MOCTOSIHHO KOPPEKTUPYETCS B COOTBETCTBUM C U3MEHEHWUEM
3aTpaT MOLLHOCTU YCTaHOBKW. MI3MeHeHMe 3aTpaT BbI3blBAETCS, B HaCTHOCTM, UCMONIb30Ba-
HMeM TepMOCTaTUYECKUX BEHTUNEN UM CMecUTeNen.

[anee yKasaHbl CyLLeCTBEHHbIE MPEUMYLLLECTBA 3[IEKTPOHHOIO PeryniMpoBaHus.

* DKOHOMWS 3HEPrUM NpM OAHOBPEMEHHOM COKpPALLEHUW 3KCMITyaTauMOHHbIX PacXonoB.
* He TpebytoTca BbIXOAHbIE KNnanaHbl cbpoca AaBneHuns.

°  YMeHblUaeTCcs ypOBEHb LLYMOB NMOTOKA BOAbI.

* Hacoc nogcTpanBaeTcs nof U3MEHSIOLLMECS IKCMITyaTaLMoHHble TpeboBaHus.

1 TOUKM KPEreHns KpbILLKK
2 KHonka ynpasneHnus
3 MHpakpacHoe OKHO
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6.3 Cnoco6bl perynuposaHus

Hmax

Hs

Hmin

Fig. 6: Cnocob perynuposaHus Ap-c

Hmax

Hs

Q

Fig. 7: Cnocob perynupoBaHus Ap-v

N max

Nmin

n max = COI’lSt

Fig. 8: Pe>kum ynpasneHuns

Knemmbl ynpasneHus
Oucnnen
DIP-nepekntoyaTens

CunoB.ble Knemmbl (ceTeBbie KnemMmbl)

0 N o U =

NHTepdenc ans IF-moayns

@ YBEOOMIJIEHUE

MHdopmaumio o HacTpolike cnocoba perynnpoBaHus M COOTBETCTBYHO-
WX NapamMeTpoB CM. B rNaBe «JKCryaTaumsi» 1 rnase «HacTpoika
cnoco6a perynvMpoBaHms».

HocTynHble cnocobbl perynmposaHus

MocTosHHbINA Nnepenap pasnenus (Ap-c)

Mpu 3ToM criocobe perynnpoBaHus NoAnep>K1BAETCs MOCTOSIHHbIN HAaMop, COOTBETCTBYHO-
LM 3a[aHHOMY 3Ha4eHuIo Nepenagna AasneHus Hq. PerynmpoBaHue ocyLLecTBseTcs He-
3aBMCMMO OT MOAAYM M 4,0 [OCTUXKEHNUS MAKCUMATbHON XapaKTePUCTHKM.

Q =nopava
H = nepenapn nasneuus (MuH./makc.)

HS = 3a[aHHOe 3Ha4yeHne nepenana oaBneHns

U3ameHsieMbIi nepenan Aaenenus (Ap-v)

3J'IEKTp0HVIKa JIMHENHO U3MeHSIeT 3aflaHHOe 3HaYeHne nepenana nasneHund, nognep>Xxmeae-
MOro Hacocom, B npenesiax Hanopa mMexxay Hs nY Hs~ 3agaHHOe 3Ha4veHune nepenafa nasne-
HUA Hs YMEHbLUAeTCa Unmn ysennyneaeTcsa BMecTe C nogayen.

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

Hs = 3afaHHOe 3Ha4YeHVe nepenana naBneHns

@ YBEOOMIJIEHUE

Y2 H

P [ns yka3aHHbIx cnocoboB perynuposarus Ap-c u Ap-v TpebyeTcs oud-
Hmin

(hepeHUManbHbIN [AaTYUK JaABIIEHNS, NepefatoLLmin CUrHan TeKyLLEero 3Ha-
YeHWS B ATEKTPOHHBIV MOAYIb.

@ YBEAOMIJIEHUE

[vana3oH gaBneHus ouddepeHUManbHOro 4aTtyumnka OaBneHus OOMKeH
CoBMafaTh CO 3Ha4YeHMeM OaBMeHNS B 3EKTPOHHOM Moy e (MeHto
<4.1.1.0>).

MocTosiHHas YacToTa BpaweHus (pe>kum ynpasnenus)

YacToTa BpaLLeHWs Hacoca MOXKeT MOAAEP>KMBATHCS HAa MOCTOSIHHOM 3HaYeHUM B Npegenax
MEXAY Nyin M Ny TPV BKAOYEHUM PEXKMMA «PeXXMM ynpaBrieHWs» BCe 0CTanbHble Cnocobbl
perynimpoBaHus OTKITHOHAOTCS.

PID-perynupoBaHue

Mp¥ MCNONBb30BaHMN OPYTUX AATYMKOB UITN MPY CIIULLKOM BOJIBLLIOM PacCTOSHUM MeXAay
AaTYMKaMVM M HACOCOM CTaHAapTHble Cocobbl PeryMpoBaHns MPUMEHUTb HEBO3MOXKHO.
[nsa Takux cny4aes npegycMoTpeHa yHkumsa PID-Control (Proportional

IntegralDifferential — nponopuvoHanbHo-MHTerpanbHoe auddepeHLmnanbHoe ynpasne-
Hue).

Bnaropaps onTrManbHO NoAo06paHHON KOMBOUHALMK OTAENbHbIX KOMMOHEHTOB Perynmpo-
BaHWS NoMb30BaTeslb MOXKET [06UTbCS 6bICTPOro pearpoBaHns N yCTONYMBOCTU perynmpo-
BaHWs 6€3 NOCTOSAHHOrO OTK/IOHEHMWSt OT 3aJaHHOTO 3HaYeHNs. BbIXOAHOW curHan BolbpaH-
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HOro AaTyMKa MOXKeT NPMHUMaTb Ntoboe NpoMeXXyToUHOe 3HaveHue. [JocTUrHyToe dakTn-
ueckoe 3HadeHue (curHan garturka) oTobparkaeTcst Ha CTPAHULLE COCTOAHUS MEHIO B MPO-
ueHTax (100 % = MakCMManbHbI AManasoH n3MepeHuns gaTumnka).

@ YBEAOMIJIEHUE

YKa3aHHoe 3HaueHue B NPOLEHTaX TONbKO KOCBEHHO COOTBET-
CTBYeT TeKyLieMy Hanopy Hacoca (-os).

MakcnmarnbHbIn Hanop MOXKeT BbITb JOCTUTHYT Y>Ke Npu curHane gaTynka
<100 %.

6.4 ®yHKUUS CABOEHHOTo Hacoca/npu-

MeHeHUe C pa3BeTBreHHOI Tpy6oii @ YBEOOMIJIEHUE

OnucaHHble B 3TOi rlaBe xapakTepUCTUKM BOCTYMHbI TOMbKO B TOM Cry-
yae, CNM UCMONb3yeTcs BHYTPEHHN uHTepdeiic MP (MP = Multi Pump).

PerynupoBaHueM 0601x HAaCOCOB yNpaBnsieT 0CHOBHOM Hacoc.

[pv BO3HMKHOBEHUM HEMCMPABHOCTM OHOrO Hacoca Apyrov Hacoc paboTaeT No 3afaHHbIM
napameTpam perynnmpoBaHus OCHOBHOMO Hacoca. lNocie NonHoro oTkasa OCHOBHOMO Hacoca
Hacoc-napTHep paboTaeT € HacTOTOW BPaLLLeHWs aBapUMHOTO pexxnma. HacToTy BpaLleHuns
aBapUIMHOro PEXXMMa MOXKHO HaCTPOUTb B MeHIO <5.6.2.0> (cM. rnaBy «3kcnyaTaums npu
npepbIBaHNN CBA3U»).

[vcnnei ocCHOBHOTO Hacoca NoKasbiBaeT CTAaTyC CABOEHHOro Hacoca. [ Hacoca-napTHepa
Ap Ha aucnnee otobpaxkaeTcs SL.

C> ----- B nprvMepe 0CHOBHbIM HaCOCOM SBMSIETCS JIEBLIN MO HanpasJieHUo NoToka Hacoc. Mopco-
eauHUTL AnddepeHLmnanbHbii [aTYUK AaBeHNs K AaHHOMY Hacocy.

Touku n3mepeHus andhepeHLnanbHOro AaTyvka faBneHns OMKHbI HAX0QUTbCS B 06LLeN

cbopHow Tpybe co BCacbIBAOLLEN CTOPOHbI Y C HAMOPHOWM CTOPOHbI ABYXHACOCHOMN YCTAaHOB-
KW,

Fig. 9: Mpumep: noacoeanHeHne ouddepeH-
LManbHOro faTymka OaBlieHns B yCTaHOBKe
pa3BeTB/IEHHOW TPY6bI

UnTepdelicHblit Mopynb (IF-mogynb)

[Ina cBA3M MeXXAy Hacocamm M CUCTEMON ynpasneHns 3aaHnem Tpebyetcs IF-moaynb (npu-
HaAMEXXHOCTK), 3aKpensieHHbIN B KIIeMMHOI Kopobke.

CBSA3b Me>K/y OCHOBHbIM HaCOCOM 1 HAaCOCOM-TMapTHEPOM OCYLLeCTBNSAeTCA Yepe3 BHYTPeH-
HU nHTepdenc (knemma: MP).

Y HacocoB B CUCTeMax C pa3BeTBIeHHbIMU TPyHONpPOBOAaMM, B KOTOPbIX 3MEKTPOHHbIE MO-
YN cBA3aHbl MeXXAy coboi Yepes BHYTPeHHWI nHTepdeiic, IF-mopynb TpebyeTcs ToNbKo
AJ15 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 TpebyeTca
Modbus IF-monynb Modbus IF-mooynb He TpebyeTcs
LLnHa CAN IF-mogynb CAN IF-mooynb He TpebyeTcs

Tabn. 3: IF-mogynu

Fig. 10: YcTaHoBka IF-mogyns
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6.4.1  Pe>xumbl paboTbl

6.4.2  CsoiiCcTBa B IBYXHaCOCHOM peXXu-
Me paboTbl

Ap

Fig. 11: CMeHa paboTbl HacocoB, cxema
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Fig. 12: XapakTepuCcTUKKN BXOO,0B U BbIXOO,0B

@ YBEOOMIJIEHUE

Mopsigok gencTenii n NogpobHble NOSICHEHMS MO BBOAY B 3KCMJyaTaumio,
a TaK>xe KOHMrypaums IF-moayns Ha Hacoce onucaHbl B UHCTPYKLMK MO
MOHTa>Ky 1 3KCMyaTaumm npumeHsemoro IF-monyns.

OcHOBHoI1/pe3epBHbIi peXxum paboTbl

PaboTaeT Bceraa TONbKO OAMH Hacoc. KaXkabii U3 OBYX HACOCOB BblAAeT PaCHeTHYH MOLL -
HOCTb. [lpyroi Hacoc npeAycMOTPeH Ha Clly4Yalt HeUCNPaBHOCTU UMW MCMONb3yeTcs nocne
CMeHbl paboTbl HACOCOB.

CmeHa pa6oTbl HacocoB

B pexxnme paboTbl CABOEHHOTO HAaCOCa C NOCTOSAHHBIMW MHTEPBaNamMm NPOVCXOAMT CMeHa
paboTbl HACOCOB (MEpUOANYHOCTDL PerynMpyeTcs; 3aBOACKas yCTaHoBKa: 24 u).

CmeHa pa6OTbI HAaCOCOB MO>XeT MHUUMMPOBATbCA cregyrouwmnm o6pa30M:

+ BHYTpW, C ynpaBneHuem no Bpemenn (MeHto <5.1.3.2>+<5.1.3.3>);
+ u3sHe (MeHI0 <5.1.3.2>) no nonoxuTensHoMy pOHTY CUrHana Ha KoHTakTe AUX;
+ BpyuHyto (MeHto <5.1.3.1>).

PyuHas nnu BHeLlwHAs cMeHa paboTbl HACOCOB BO3MOXKHA He paHee, YeM Yepe3 5 cekyHA no-
cne nocnegHem CMeHbl.

AKTVBaLWS BHELLHEN CMeHbl paboTbl HACOCOB [,eaKTUBMPYET CMeHY paboTbl HACOCOB C BHY-
TPEHHWUM YMpaBlieHNEM M0 BPEMEHH.

CxemMaTn4eCckoe onmcaHme CMeHbl pa6OTbI HaCoCoB:

+ Hacoc 1 Bpawaetcs (4epHas nuHus);

+ Hacoc 2 BKMKYAETCSH C MUHUMAnbHOM YacTOTOM BpaLLeHus, BCKOPe AOCTHras 3aAaHHoro
3HaueHus (cepas nuHKs);

° Hacoc 1 BbIKno4aeTcs;

+ Hacoc 2 npogonkaeT paboTaTb 40 CledytoLLel CMeHbl paboTbl HACOCOB.

@ YBEAOMIJIEHUE

B pe>xknme ynpasreHus crieqyeT y4UTbIBaTb HE3HAYUTENIbHOE YBENUYeHne
pacxofa. CMeHa paboTbl HACOCOB 3aBUCUT OT BPEMEHW Pa3roHa u AnuTcs,
KaK NpaBwuo, 2 ceKyHAbl. B pexkvme perynmpoBKky BO3MOXKHbI HEKOTOpPbIe
konebaHus Hanopa, HO Hacoc 1 afanTUpyeTCs K MEHSOLWMMCS YCIOBUAM.
CmeHa paboTbl HACOCOB 3aBMCUT OT BPEMEHW Pa3roHa 1 ONNTCS, Kak npa-
BWII0, 4 ceKyHObI.

XapakTepuCTUKKU BXO[,0B U BbIXO,0B

Bxop dhakTuyeckoro 3HaveHus Inl, Bxog 3afaHHOro 3HaveHus In2
* Ha ocHOBHOM Hacoce: BO3eNCTBYeT Ha BeCb arperar.

Extern off (BHeLIHee BbIkNtOYeHMe)

+ Ha ocHoBHOM Hacoce (MeHto <5.1.7.0>): B 3aBUCMMOCTYM OT HaCTPOMKM B MeHI0 <5.1.7.0>
BO3/[eNCTBYeT TONbKO Ha OCHOBHOWM HaCOC UMM Ha OCHOBHOW HAacOC 1 HacoC-MapTHep.
* HacTpoeH Ha Hacoce-napTHepe: BO3AENCTBYET TOJIbKO Ha HacoC-NapTHep.

CurHanusaumsi HencnpaBHOCTU/pabouero CoOCTOSAHUS
PaspenbHas (ESM) nnm 0606LeHHas curHannsaums HemcnpasHoctu (SSM)

[ins LeHTpanbHOM NaHenu ynpaerieHns MOXXHO MOAKIIUNTE 0O600LLEHHYHO CUTHANU3aLmMIo
HencnpasHocTH (SSM) K 0CHOBHOMY Hacocy. [Mpu 3TOM KOHTaKT [OSIXKeH 6biTb 3aHAT TONbKO
Ha OCHOBHOM Hacoce. iHguMKaumus gencTBuTenbHa 4Ns BCero arperara.

ansa pa3,uean017| CUTHaNM3aunm HENCNPaBHOCTU KOHTAKT O0JIKEH 6bITb 3aHAT Ha Ka>kgoMm
Hacoce.
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6.4.3  3JKcnnyaTauus npu npepbiBaHUK
CBA3MN

24

Ha ocHoBHOM Hacoce (unu yepes IR-MoayMb) MOXKHO 3aNPOrpaMMMUPOBaTh AaHHbIN CUrHan B
KayecTBe pa3genbHom (ESM) nnu 0606LLeHHO CUrHaNM3auum HEeMcnpaBHOCTH (SSM) B me-
Hto <5.1.5.0>.

OyHKLUMYU EBM/SBM — «[OTOBHOCTb», «JKennyatauma», «CeTb BKN.» — HACTPauMBalOTCA B
MeHt0 <5.7.6.0> Ha OCHOBHOM Hacoce.

@ YBEAOMIJIEHUE

«[OTOBHOCTb» 03Ha4YaeT, YTO HACOC MOXKeT paGOTaTb, HeI/ICI'IpaBHOCTeVI
HET.

<<3KCF]J'IyaTaL|,VI9|>> O3Ha4aeT, YTo 3JieKTpoABUraTesib pa60TaeT.

«BkntoueHmne ceTn» 03Ha4yaeT, YTO MUMEETCS ceTeBoe Hanpsa>xeHue.

@ YBEAOMIJIEHUE

Ecnu ons EBM/SBM 6bina Bbl6paHa hyHKUMSA «IKCNNyaTaumus», KaxkKabl
BbIMOMHEHHbI KPaTKOBPeMeHHbI 3anyck Hacocos Pump Kick Ha
HeCKOMbKO CeKyH[, Bbi3blBaeT COObLLEHNMeE.

Bo3mo>xHoCcTH ynpaBJieHUA Ha Hacoce-napTHepe

Ha Hacoce-napTHepe HEBO3MOXKHO OCYLLeCTBNNATb Kakne-nnbo HacTpoiku, Kpome «Extern
off» n «BbnoknpoBKa/nebnoknpoBKa Hacoca».

@ YBEOOMIJTIEHUE

Ecnu B pexxrMe cOBOEHHOrO Hacoca OOMH U3 3neKTpoaBuraTenei obec-
TOYEH, BCTPOEHHasi CUCTeMa yrpaBlieHWsl CABOEHHbIMU HAacOCaMM He pa-
6oTaerT.

B cnyvae npepbiBaHMs CBA3M MeXXAY ABYMS HACOCaMM B peXKMMe CABOEHHOro Hacoca Ha
obounx gucnneax otobpaxaetcs kog, ownbkn E052. Ha npoTaxkeHnn npepbiBaHms oba Ha-
coca paboTatoT Kak 0[AUHapHble HAaCcoCbl.

06a 3M1eKTPOHHbIX MOZY/IS COOBLLAIOT O HEUCIPABHOCTM NOCPEACTBOM KOHTaKTa ESM/
SSM.

Hacoc-napTHep paboTaeT B aBapuitHoM pexknme (pe>kiM ynpasneHns) ¢ 4acToToi Bpalle-
HUS aBapUITHOTO PeXXIMa, YCTaHOBMEHHO paHee Ha OCHOBHOM Hacoce (CM. MyHKTbI MeHIO
<5.6.2.0>).

3aBofcKas yCTaHOBKA YacTOTbl BPaLLEeHNS aBapuUIAHOTO peXxrMMa CoCTaBnseT NpYMepHO
60 % OT MaKCMMarnbHOWM YaCTOTbl BPaLLeHMs Hacoca.

« [INns HAacOCOB C 2-MOMIOCHbIM ABuraTtenieM: n = 1850 06/MUH.
« [1nsi HacOCOB C 4-MOMIOCHBIM ABUraTenieM: n = 925 06/MuH.

Mocne KBUTUPOBAHUS MHAMKaLMKM 06 omMbKe Ha BpeMs MpepbIiBaHUS CBSA3U Ha AUCMesx
0601Xx HacOCOB NOSBNAETCS MHOMKAUMS COCTOSHUSA. TemM caMbIM OOHOBpPEMeHHO copachl-
BaeTCsl KOHTaKT ESM/SSM.

&
Ha ancnnee Hacoca-napTHepa MuraeT cumson (\ / — Hacoc paboTaeT B aBapuitHOM pe-
Xume).

OcHOBHoOI Hacoc (BbIBLLKI) B AanbHeiiLeM creayeT 3aAaHHbIM XapakTepucTKam ans pe-
XMMa perynuposanms. Hacoc-napTHep (6bIBLUWIT) cnedyeT 3a0aHHbIM XapaKTepucTmKam
LS aBapMINHOTO pexKnuma. /13 aBapvinHOro peXxuma MO>KHO BbIATY TOJIbKO MyTEM BbI30Ba
3aBOACKMX YCTAHOBOK, YCTPAHEHWS MPEPbIBAHNS CBS3U UMW BKITOYEHWS U BbIKMOYEHUS
ceTu.
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6.4.4

BnokupoBka unu ne6noKuposka
Hacoca

@ YBEOOMIJIEHUE

OuddepeHunanbHbI 4aTUUK AABNEHUS NepeKioveH Ha
OCHOBHOM Hacoc!

Bo Bpemsi npepbiBaHus cBA3u (6bIBLLNI) HACOC-NAPTHEP HE MOXKET pa-
60TaTh B pexxMmMe perynnposku. Ecnv Hacoc-napTHep paboTaeT B aBa-
PVINHOM peXXnMe, BbIMOSTHEHNE N3MEHEHWI Ha 3NIEKTPOHHOM MoayIle
HEBO3MO>KHO.

Mocne ycTpaHeHWs NpepbiBaHUS CBA3M HACOChl CHOBA MPUCTYNAtOT K
(PYHKLIMOHMPOBAHWIO B CTaHAAPTHOM peXKMMe CABOEHHOro Hacoca, Kak 1
[0 HEVUCMPABHOCTY.

XapaKTepuUCTUKM Hacoca-napTHepa
BbiBog Hacoca-napTHepa U3 aBapuMHOro pexkmma
 BbI30B 3aBOACKMX YCTaHOBOK

Ecnv Bo Bpems npepbiBaHus cBa3n (BbIBLUNIA) HACOC-NAPTHEP BbIBOQMUTCS U3 aBaPUIHOTO
peXXMMa NyTeMm BbI30Ba 3aBOLACKMX YCTaHOBOK, TO Moce 3anycka (6biBLumil) Hacoc-napT-
Hep HauMHaeT paboTy ¢ 3aBOACKMMU YCTAHOBKAaMM OAMHAPHOTO Hacoca. B Takom cnyyae

Hacoc paboTaeT B pexxume Ap-c C HanopoM NMPKYMEepPHO B 4Ba Pa3a HUXKE MaKCUMasbHOro.

@ YBEOOMINEHUE

Mpu oTCcyTCTBUM cMrHana paTtumka (6b1BLKi) Hacoc-napTHep
paboTaeT c MaKCMManbHOM YacTOTOM BpalleHUs.

MN36exxaTb 3TOro NoMoXKeT wnendoBaHme curHana guddepeHumanbHo-
ro patuvka gasnenus ot (bbIBLIEro) OCHOBHOTO Hacoca. B 06bluHOM pe-
>KMMe CABOEHHOro Hacoca NocTynatoLLMii Ha HaCoC-NapTHEP CUrHan
[aTymKa UrHopMpyeTCs.

. BbIKJ'IIOHEHME/BKﬂIO‘—IEHMG cetTn

Ecnv Bo Bpems NpepbiBaHNs cBA3M (BbIBLLKI) HacOC-MNapTHep BbIBOAWNTCA U3 aBapUNHOTO
PEXXMMa MyTeM BbIKITHOUEHWSA 1 BKITIOUEHMS CeTu, To nocne 3anycka (6bisLunii) Hacoc-
napTHep HauMHaeT paboTy COrMacHO NOCNeAHUM 3a0aHHbIM XapakTepucTUKam s aBa-
PUNHOTO pPeXXMMa, NoMyHeHHbIM paHee 0T OCHOBHOTO Hacoca (Hanpumep, pexxum ynpaene-
HUS C 3a0aHHOM YaCTOTOM BpalleHns unu «off»).

XapaKTepuUCTUKM OCHOBHOIO Hacoca
BbIBOS, OCHOBHOIO HacOCa U3 aBapUIHOTO PeXxnma

* BbI30B 3aBOOCKMX YCTaHOBOK
Ecnn Bo BpemM4a npepbiBaHUA CBA3U Ha (6bIBLIJEM) OCHOBHOM HaCoOCe BbIlNMOJIHAETCA BbI30OB
3aBOOCKMX YCTAHOBOK, TO NocCJie 3anycka OH Ha4nHaeT pa60Ty C 3aBOACKUMU YCTAaHOB-
KaMun ognHapHOro Hacoca. B Takom CJly4dae HacocC pa60TaeT B pexxume Ap—c C Hanopom
NPUMEPHO B [iBA pa3a HMXXE MaKCUMaAJIbHOTO.

+  BbikntoyeHne/BKIOUEHME CETH
Ecniv Bo Bpems NpepbiBaHuWs CBA3M aKcnnyaTaumus (bbiBLIEr0) OCHOBHOIO Hacoca npe-
KpaLLaeTcs NyTeM BbIK/OUEHNS W BKIKOHYEHMs ceTy, To (BbIBLUMIT) OCHOBHOM Hacoc
3anyckaeTcs ¢ NocneAHUMM N3BECTHBIMU eMY 3aaHHbIMU XapaKTepUCTUKaMM U3 KOH-
¢urypaumm coBoeHHOro Hacoca.

[aHHas pyHKUMS [OCTYMNHA TONbKO AN ABYXHAaCOCHOTO pexxrma. B meHto <5.1.4.0> MoX-
HO 0,e6/10KMPOBaTh HACcOC ANs 3KCNyaTauuy nnm 3aboknpoBaThb ero. 3ab610KMpPOBaHHbI
HaCcoC Helb3s 3aMyCTUTb B 3KCMNJTyaTaLuuio [0 PYHHOM OTMEeHbI 61TOKMPOBKY.

HacTpoliky MO>KHO BbIMOJHUTbL HEMOCPEACTBEHHO HA KaXK[,0M HAacoCe UM MOCpenCcTBOM
nHhpakpacHoro uHTepdeiica. Ecnu Hacoc (ocHoBHOM unu Hacoc-napTHep) 6okupyeTcs,
OH BbIXOAMUT U3 COCTOSIHNS TOTOBHOCTU K 3KCMAyaTaLmn.

B 3TOM COCTOSHMM OWMOKM HE CUTHANU3MPYLOTCS U He oTobparkatoTcs. Mpn BO3HUKHOBE-
HWK ownbKKM B OebNoKMpoBaHHOM Hacoce 6OKMPOBAHHbIN HAacoC He 3anyckaeTcs. OgHako
Pump Kick BbinonHsieTcs, ecnv 3Ta pyHKUMS akTMBMpOBaHa. MHTepBan ons Pump Kick oT-
CUMTBIBAETCSA C MOMeHTa 6/10KMPOBKYM Hacoca.
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HononHutenbHble pyHKUUU

Pump Kick

3awmTa OT neperpysku

@ YBEOAOMIJIEHUE
3a6noKupoBaHHasi rofioBKa Haco0Ca U aKTMBMPOBaHHbIW PeXXUM
COBMeCTHOM paboTbl ABYX HACOCOB

B 3TOM cnyuae He rapaHTupyeTCs, YTO Hy>KHas paboyas Touka bygeT
OOCTUTHYTA MWL C OQHOWN rONTOBKOW Hacoca.

@ YBEOOMIJIEHUE

Mpu ANMTENbHOM COCTOSIHMM NMOKOS HACOCa BO3MOJXKHO 3aKMu-
HuBaHue pabouero Koneca B Koprnyce Hacoca.

®yHKLMS KpaTKOBPEMEHHOTO 3anycka Hacoca Pump Kick cHuxkaeTt atoT
puck. OHa obecneynsaeT BO3IMOXHOCTb 3KCMNyaTaLMmM Hacoca noce
LONUTENbHOTO COCTOSIHWSA nokos. Ecnn dyHkums Pump Kick geaktusmpo-
BaHa, HEBO3MOXXHO rapaHTUPOBaTb HAfeXXHbIN 3aMyCcK Hacoca.

®yHkums Pump Kick BbInonHseTcs No ncTedeHMn 3a0aBaeMoro nepropa NpocTos Hacoca
WY ronoBKM Hacoca. IHTepBan HacTpanMBaeTcs BPy4YHYHO B MeHt0 <5.8.1.2> Hacoca B
[uanasoHe OT 2 0 72 4acos, ¢ Wwarom B 1 yac. 3aBofcKag ycTaHoBKa: 24 u.

MpryrHa COCTOAHMSA NOKOS He MMeeT 3HaveHus. KpaTKoBpeMeHHbIN 3anyck Hacoca Pump
Kick noBTopsieTcs g0 ynpaBnsieMoro BKIOYEHUS Hacoca.

Mpw dyHKLUMM CABOEHHOTO Hacoca (pexmum paboTbl «OCHOBHOI/pe3epBHbI peXkKnM pabo-
Thi») 3TO TAKXKE OTHOCUTCS K PE3ePBHOMY HacocCy. ECAIM HACTPOEHHbIN B MeHt0 <5.8.1.2>
WHTepBaN BpeMeHU UcTeKaeT nepen cMeHol paboTbl Hacocos, To Pump Kick BbinonHsieTcs
Ha pe3epBHOM Hacoce.

®yHkumto Pump Kick Mo>xxHO feakTBMpoBaTh B MeHt0 <5.8.1.1>. B MOMeHT ynpaBnisemMoro
BK/IOYEHMS Hacoca OTCHeT BpeMeHM [0 cefytoLero BkntoveHns Pump Kick npepbiBaeTt-
cs.

MpopomknTenbHoCTb BbinonHeHns Pump Kick coctaBnsieT 5 cekyHa. B TedeHune 3toro
BPEMEHW 3M1eKTPOABMraTe b BPaLLaeTcs C HACTPOEHHOW YacTOTOM BpaLleHmns. YacToTa
BpaLLeHMs HacTpanBaeTcs B MeHto <5.8.1.3> B AnanasoHe OT MMHUMAnNbHOW 00 MakCU-
ManbHOM JOMYCTMMOW YacTOTbl BPaLLeHWs Hacoca. 3aBockas yCTaHOBKA: MMHMMAarnbHas
YyacToTa BpaLleHus.

@ YBEOAOMIJIEHUE

Ecnu ans EBM/SBM 6binia BblbpaHa yHKUMS «IKCNNyaTaunus», Kaxxobli
BbIMNOJIHEHHbIN KPaTKOBPEMeHHbI 3anyck HacocoB Pump Kick cospgaet
coobuieHne. CooTBeTCTBYOLLEE COOOLLEHME MOXKHO BUAETb HECKOSBKO
CEeKyHO.

@ YBEOOMIJIEHUE

B cny4ae BO3HUKHOBEHWS OLLIMOKM Tak>Ke NpeanpuHUMaeTcs nonbITka
BbINonHeHns Pump Kick.

B meHto <4.2.4.0> Ha gucnnee oTobpaxkaeTcs Bpems, OCTaBLLeecs 40 cliefytoLero Bbl-
nonHeHuns Pump Kick. JaHHoe MeHo 0Tobpa>kaeTcst TONbKO NPY OCTaHOBEHHOM 3J1eK-
TponoBuratene. B MeHo <4.2.6.0> MOXHO cuMTaTh KONM4YecTBO 3anyckoB Pump Kick. M-
6ble oLINBKM, BO3HMKalOLWMe BO BpeMs Pump Kick (3a nckniovernem npegynpexxgeHuit),
NpMBOAAT K OTKMOYEeHUIO anekTpoasuratens. CooTBeTCTBYOLMIA Koa ownbKn oTobpa-
>KaeTcs Ha gucnnee.

Hacocbl OcHaLLeHbl 3MIEKTPOHHbBIM YCTPONCTBOM 3aLLUTbl OT NMeperpy3ku, KOTopoe OTKII-
4aeT HacoC B Cllyyae neperpysku.

Ona COXpaHeHUsa OaHHbIX 3NEKTPOHHbIE MOOYNN OCHALLeHbl 3HeproHesaBUCUMbIM 3aNoMn-
HarnLwmum y(ZTpOIZCTBOM. [aHHble COXpaHAKTCA Npn nobon NPpoaoO/MKUTENTbHOCTU Npepbl-
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BaHUA HANPAXKEHUA CETU. I'Ipm NoABNEHUN HANPAXKEHNA HACOC NPOJOJIKAEeT CBOKO pa60Ty
CO 3Ha4eHnAaMU, 3afaHHbIMN 00 NPepbIBaHNA HaNpsA>KeHus4.

6.5.3 YacToTa BKIOYEHUN HYacToTy BKIIOYEHWUA MOXKHO M3MEHUTb B MeHt0 <4.1.2.0>, yepes wuHy CAN nnmn IR-mo-
Aynb.

@ YBEOOMIJIEHUE

Mpu BbiCcOKOM TeMnepaType OKpYy>KatoLLei cpefbl TENNOBYIO
HarpysKy Ha 3N1eKTPOHHbIA MOAYJIb MOXKHO YMEHbLUUTb, CHU-
3MB 4acTOTY BKNloYeHui. MepeknioyeHne/BHeceHne smeHe-
HUI BbINOJIHATB TONBKO B COCTOSIHMM NOKOs Hacoca (nonHo-
CTbIO OCTAHOBEHHbII 3NEKTPOABUraTeNb).

CHM>KeHMe YacToTbl BKIHOYEHNI MPUBOANT K YBENTUYEHWNIO YPOBHS LYy -
MOB.

6.6 Moaudukauun Ecnv B MeHI0 Hacoca OTCYTCTBYeT NYHKT <5.7.2.0> «KoppeKTnpoBKa 3Ha4eHMs OaBleHns»,
TO peyb MOeT 0 Kakon-nnbo moandmKaLum Hacoca.

B 3TOM cnyvae Tak>Ke He[OCTYMHbI crieayroLmne yHKLUN:

©  KOPPEeKTUPOBKa 3HaueHus gaeneHuns (MeHio <5.7.2.0>);
° MOAKJYeHMe 1 OTKNYeHne ¢ onTumm3aumen no KN4 ons coBoeHHOro Hacoca;
°  MHOMKauMs NPOrHO3MpyemMoro pacxoga.

YcTaHoBKa
7.1 Ksanudukaumsa nepco- e PaboTbl no MOHTa>Ky/,|:|,eMOHTa>Ky: CneumanncT gomkeH bbiTb
Hana 06y4eH obpalyeHnto ¢ He06XO0OUMbIMU MHCTPYMEHTAMU U Tpe-

6yPOLLl,I/IMI/IC$I KPEene>xHbIMN MaTepunasnamu.

7.2 O6sa3aHHOCTM nonb3oBa- -« CobnogaTh rocyfapCTBEHHbIE U pernoHasnbHble npegnucaHms!

Tens « CobnioaaTbh MecTHble AeNCTBYOLLME NPeanncaHmns no

NpenoTBPaLLEHMIO HECHACTHBIX CryyYaeB 1 npasuna 6esonac-
HOCTW OT NpOodeCcCMOHaNbHbIX 06 BEANHEHN.

* penocTaBnTb B pacnopsi>KeHne CPpeacTBa 3almnTbl M y6eanTb-
Csl, YTO NepCoHan UMM NoJb3yeTCs.

« Cobntopatb BCe NpeanuncaHms, kacarLumecs paboT ¢ TsKenbl-
MW rpy3amu.

7.3 TexHuka 6e3onacHocTu
ONACHO

OnacHOCTb AN XKU3HU BCIeA,CTBUE OTCYTCTBUS 3aLUTHbIX

ycTpouncrs!

OTCVTCTBVIe CMOHTUPOBAHHbIX 3aLLUTHbIX YCTPOIZCTB 3JIEKTPOHHOIo MO-

Oyns 1 3aLMTHbIX YCTPONCTB B 061acTy MydTbl/3NeKTpoaBMraTens Mo-

XKET NMPUBECTU K MOJTYHEHUKO OMACHbIX O )XU3HU TPaBM BCnencrtemne

yOapa TOKOM UJTN KOHTAKTa C BpalwakownMnca getanamn.

» [lepen BBOOOM B 3KCMyaTaLMiO CHOBAa CMOHTUMPOBATb [EMOHTUPO-
BaHHbIe 3dLLNTHbIe y(lTpOIZCTBa, Hanpumep 3J'IEKT|30HHbIVI MoaoyJib
NN KOXKYXU My Tbl!

VIHCTpYKLMs MO MOHTaXy 1 3kcnnyaTtaumnm » Wilo-Stratos GIGA, Wilo-Stratos GIGA B « EA.01/2023-05 27



ONACHO

OnacHOCTb Ans XXU3HU NPU HE CMOHTUPOBAHHOM 311EKTPOHHOM
mopyne!

KoHTaKTbl anekTpoaBMraTens MoryT HaXxoAuUTbCA NOf ONacHbIM ANs
JKU3HWU Hanps>keHnem!
HopmanbHas akcnnyaTaums Hacoca AOMNyCKaeTcs TObKO NPU CMOHTU-
POBaHHOM 311eKTPOHHOM MOAyIle.
- KaTeropuyecku 3anpeLuaetcs NOACOeANHATL MW 3KCNIyaTUPOBaThb
Hacoc 6e3 yCTaHOBMEHHOrO 3/1eKTPOHHOro mogyns!

ONACHO

OnacHOCTb ANS XU3HU BCNeacTBue nageHus aetanen!

Cam Hacoc 1 ero YacTu MoryT 6bITb O4eHb TSKenbIMU. [apeHune peTtanem

MOXKET NMPUBECTU K Mope3am, 3alemrieHunsm, yiumbam nnu yaapam,

BMJIOTb A0 CMEPTESIbHOTO MCX0Aa.

 Mcnonb3oBath TONbKO Nopxoasilee nogbeMHoe o60pyAoBaHMe 1
(rKcmpoBaTh geTanu, 4Tobbl He 4OMYCTUTb UX NaZeHUs.

+ lpebbiBaHWe Nog BUCALLMM rPy30M 3anpeLyeHo.

+ [pv XpaHEeHWUW 1 TPAHCMOPTUPOBKE, a TaK>Ke nepep BCeMM YCTaHO-
BOYHbIMUW U MOHTa>XHbIMK paboTamu cnepyeT obecneunTb 6e3onac-
HOE MOJIoXKEeHWE N YCTOMYMBOCTb Hacoca.

OCTOPOXHO

Fopsiuas noBepXHOCTb!

Becb Hacoc MO>XKeT o4YeHb CUNbHO HarpeBaTbCs. CyLLecTByeT ONacHOCTb
oxxoros!
« MNepepn ntobbiMun paboTamu gaTb Hacocy OCThbIThb!

OCTOPOXHO

OnacHocTb OGBapMBaHMﬂ XKUOKOCTbIO UINn I'IapOM!

I'Ip|/| BbICOKUX TEMMEPATYpax I'lep(EKa‘-II/IBaeMOVI XKNOKOCTU N BbICOKOM
CACTEMHOM OaBJIEHUU NMpenBapuUTeNbHO O0AaTb HACOCY OCTbITb U C6p0—
CUTb OaByieHne B YyCTaHOBKeE.

BHUMAHWUE

MoBpe>kaeHue Hacoca BcnepcTeue neperpesal

Hacoc He gonkeH pa6OTaTb BXOJ1IOCTYHO 6onee 1 MWHYTbI. Bcnepcreue
HaKOoMMNeHna aHeprmm temnepaTypa CUJIbHO NMNOBbILLAETCA, UHTO MOXKET
NpMBECTU K NOBPEXOEHUIO Bana, pa60wero Kosieca 1 TopueBoro ynnoTt-
HEeHUA.

o DakTU4ecKnmn pacxon He OoJiKeH 6bITb HUXKE MUHUMANIBHOTO Q

MUH*

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

min®

X (PaKT. 4aCTOTy BpaLLeHNs/MaKc. 4acToTy

max Hacoca
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7.4 JlonycTUmMble MOHTaX>XHble Moo~
JKEHUS U U3MeHeHue pacrnonoxe-
HUSA 3NEeMEHTOB KOHCTPYKUUK
nepep ycTaHOBKOM

111

?

Fig. 13: Pacnono>keHune anemMeHToB
KOHCTPYKLMN B COCTOSIHWUM NMOCTaBKU

7.4.1  [OonycTuMble MOHTa)Hble NONo-
JKEHUS C rOpU3OHTalNbHbIM BasioM
aneKTpofBuraTens

i
[l

E——— =

I
il

Fig. 14: JonyCTMble MOHTaXXHble NO0XKe-
HWS C TOPU30HTASbHbIM BaflOM 3J1EKTPOLBU -
ratens

Pacrnono>xeHune npegBapuTeNibHO CMOHTUMPOBAHHbIX B 3aBOA,CKON YCTaHOBKE KOMMOHEHTOB
OTHOCUTENbHO Kopnyca Hacoca (cm. Fig. 13) npu Heo6X0AMMOCTY MOXKHO U3MEHUTD Ha Me-
cTe. 3TO MOXeET 6bITb HEO6X0[MMO, HanpyMep, B CIedyOLLMX CIyYasx:

- obecneyeHune yganeHus Bo3ayxa U3 Hacoca;

* yny4lleHune YCNOBMI 3KCMJyaTauumu;

+ un3be>kaHne HegoMyCTUMbIX MOHTaXHbIX MOMOXeHWit (3nekTpoasuratenem u/mnum snek-
TPOHHbLIM MOAYNIEM BHM3).

B 60bLUMHCTBE ClyYaeB [OCTAaTOYHO NOBOPOTA CbeMHOro 6/10ka OTHOCUTENBHO Kopryca
Hacoca. Bo3aMo>KHOe pacnonoxeHne 3fieMeHTOB KOHCTPYKLMM OCHOBAHO Ha [OMYCTUMBbIX
MOHTa>HbIX MOMNOXKEHMSX.

[lonycTUMble MOHTa>KHbl€e MOMOXEHUS C TOPU3OHTAlbHbIM BaIOM 3/1eKTpoaBUraTens n
3MeKTPOHHbIM Moy neM Beepx (0°) nokasaHbl Ha Fig. 14.

[onyckaeTcs No60e MOHTaXKHOE MONoXKeHUe, KpOMe «371eKTPOHHBIM MOAYIeM BHM3» (—
180°).

OnTUManbHoe yaaneHue BO3Ayxa 13 Hacoca o6ecneqmBaeTcs, eCiv BEHTUNALMOHHbIA
KnanaH obpauieH Beepx (Fig. 14, nos. 1).

Hakannueatowyniica KOHAEHCAT LefleHanpaBieHHo 0TBOAMTCA Yepes UMeloLmecs oTeep-
cTvs, dhoHapb Hacoca u anekTpoasuratens (Fig. 14, nos. 2).

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

Stratos GIGA

@ YBEOOMIJIEHUE

MOHTa>KHOE MONOXKEHNE C FOPU3OHTaNbHbLIM BalOM 3M1eKTPOABUraTens
ponyctumo ans Stratos GIGA TonbKo Npy MOLLHOCTY ABUraTens He Bbllle
15 kBT.

Onopa gBuratens He TpebyeTcs.

Mpw mowHoCTH aBuraTens > 15 KBT ncnosib3oBaTb MOHTaXXHOE MOMoXe-
HVe TONbKO C BEPTUKaIbHbIM BaslOM 31eKTpoABuMraTens.
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Stratos GIGA B

7 @ YBEAOMIJIEHUE

broyHble Hacocbl cepun Stratos GIGA B ycTaHaBnvnBatoTca Ha COOTBeT-
cTBytoLMe yHOaMeHTbl unm KoHconm (Fig. 15).

g by JnekTpodsuratTenb MOLWHOCTbO OT 18,5 KBT pon>keH obecneynsaTbes
N JL‘T onopow. CM. puMepbl MOHTaXa.

(e]e] [d )

1P

[¢]e)

npl/l YCTaHOBKEe 31eKTpoaBuraTensd B BEPTUKaibHOM MONOXKEHUN Heobxo-
OUMO NMPUBUHTUTb ONOPHbIE HOXKKK KOPMyCa HacocCa U ONOpPHbl€ HOXKKN
Kopnyca afiekTpogsuratens. 370 HeOGXO,D,I/IMO BbIMNOMHATL 6e3 Hanpsaxxe-
HUA.

Fig. 15: Stratos GIGA B

[Ona moHTaxa 6e3 Hanpsa>XeHna HeOGXO,EI,VIMO BbIPOBHATb HEPOBHOCTU
MeXXay OMOPHbIMU HOXKKaMU 3J1eKTpoABuUraTenda n Kopnyca Hacoca.

Mpumepbl MoHTaxka Stratos GIGA B:

Mononep>kka He TpebyeTcs

oooo

L

Kopnyc Hacoca nogaep>kusaeTcs

BHEKTDOD.BMFBTEHI: noonoep>xmeaeTca

Kopnyc Hacoca nogaep>K1BaeTcs, 3neKTpo-
ABUraTenb 3akpensieH Ha hyHaameHTe

Kopnyc HacocCa un aneKTpogsuratTenb nog-
Oep>XXnBaroTcad

min. 5 mm
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Mpumep pnsa pe3b60oBoro KpenneHns OCHOBaHUSA
+ BbICTaBMTb BeCb arperar Npw yCTaHOBKE Ha OCHOBaHWe Npu noMoLum BaTepnaca (Ha sany/

C E A B HanopHoMm naTpy6ke).
\ \ + Mopknapkw (B) Bcerpa cnemyeT ycTaHaBnMBaTh ClIEBA U CMPaBa B HEMOCPeACTBEHHON
A 6/IM30CTM OT KpenexKHoro MaTepuana (Hanpumep, pyHgameHTHole 60Tb (A)) Mexxgy

tdhyHaameHTHoi pamoti (E) n pyHaamenTom (D).
+ PaBHOMEPHO M NPO4HO 3aTAHYTb KPeneXKHbIl MaTepuan.

« [pw pacctosHum > 0,75 M yCTaHOBUTb NOANOPKM ANS PyHOAMEHTHON pambl MO LEHTPY
MeXXOy Kpene>KHbIMU 31eMeHTaMU.

Fig. 16: Mpumep ons pe3bb0BOro KpenneHms
OCHOBaHMS

7.4.2  [onycTuMble MOHTa)XHble NoOno-
)KeHUs C BepTUKalNbHbIM BaJioM

aneKkTpoaBuraTens
JlonycTuUMble MOHTa>KHble MOMOXEHUS C BEPTUKANbHbLIM BanoM 3M1eKTPOABUraTens nokasa-
4x90° Hbl Ha Fig. 17.
1
(D [onyckaeTcs No60e MOHTaXKHOE NMONOXKeHWe, KpOMe MOSIOXKEHUS «31eKTpoaBUraTesnb

BHU3».

HakannuearoLmnincs KOHAEHCAT LiefieHanpaBieHHO OTBOANTCS Yepes MMetoLLMecs 0TBep-
CTMS, hOHapb HAcOCa M 3NEeKTPOABUTaTENb.
[ns 3Toro cnedyeT yAanuTb NpobKy Ha naHue 3NeKTpoaBuraTens.

L=
—lu!
= o
WL
=/ rY

CbeMHbIN 610K MOXKET 6bITb Pa3MeLLeH B YeTbIPEX Pa3fMUHbIX MOMOXKEHNSX OTHOCUTENLHO
Kopnyca Hacoca (kaxxgoe ¢ larom 90°).

I-=:=—
oL
i

I 'lu'.y
IRy
i-=:=

Fig. 17: JonyCcTMble MOHTaXHble NOI0XKe-
HWS C BepTUKanbHbIM BaioM 3M1eKTpoaBura-
Tens

7.4.3 BpaweHue cbemHoro 6noka CbeMHbIN 610K cOCTOUT 13 paboyero koneca, PoHaps U 3NeKTPOABUraTeNs C NeKTPOH-
HbIM MOy MEM.

BpameHMe CbeMHOro 6510Ka OTHOCUTENbHO Kopnyca Hacoca

@ YBEOOMIJTEHUE

[ns obneryeHns NpoBefeHNs MOHTaXXHbIX PabOT MMeeT CMbIC/T OcyLLe-
CTBNSTb MOHTAX Hacoca B Tpybonposopde. [ins 3Toro 3anpetyaercs
MoACcOoefNHSATb HACOC K 3MEKTPONUTAHMIO, @ TaKXKe 3aMoJIHATb HacoC
WU yCTaHOBKY.

JTanbl MOHTaX<a CM. B rfiaBe «3aMeHa TOPLLEBOro YMIOTHEHUSA».

1. CbeMmHbi 610K NoBepHYTb Ha 90° nnn 180° B HY>XHOM HanpaBieHUN 1 CMOHTUPOBaTb
Hacoc B 06paTHOW NoCNeA0BaTeNbHOCTY.

2. KpoHwTeiH ouddepeHUnanbHOro gaTumka 4aBneHus npu noMoLm o4Horo U3 BUH-
TOB 3aKpenuTb Ha CTOPOHE, MPOTUBOMOJIOXHON 3N1eKTPOHHOMY MoAyto. MonoXeHune

nmcbqaepeHumaanoro 0aTt4ynka aBrieHna OTHOCUTENbHO 3JIEKTPOHHOTO Moayna npu
3TOM HE USMEHAETCA.

3. YnnoTHutenbHoe konbuo (Fig. /I, no3. 1.14) nepea MOHTa>XOM XOpOLLO CMOUYNTb (He
MOHTMPOBATb YNAOTHUTENBHOE KOMbLO B CyXOM COCTOSAHMM).
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@ YBEOOMIJTEHUE

Bcerpa cneguTh 3a TeM, 4To6bl He JOMNYCKaTh NepeKpyUMBaHIs UMK 3a-
aTua ynnoTHUTenbHoro konbua (Fig. I/, nos. 1.14) npu MoHTaxe.

4. I'Iepen BBOLOOM B 3KCNJlyaTauuto 3an0JIHUTb HaCOC/YCTaHOBKy, NnoOHATb OaBneHue Ao
CUCTEMHOIO U NPOBECTV NPOBEPKY repMeTUHHOCTN. B cnyuae HerepMeTn4yHoOCTU B 30—
HE YNNOTHUTENIbHOIO KOJ1bLia M3 HAaCOCa CHa4ana BbIXOOUT BO3OYyX. 3Ty HerepmeTun4-
HOCTb MO>KHO JTOKann30BaTb Hanpumep, npn noMoLin cneunanbHOro cnped onsa nomc-
Ka yTe4dek (HaHECTVI B 3a30p MeXOy KOpnycomM HacocCa u (i)OHaPEM, d TakK>Ke Ha nx
peBbﬁOBble COG,D.VIHEHVI?I).

5. Ecnm HErepMeTnU4HOCTb He yaeTCqa YCTPaHUTb, YCTAHOBUTb HOBOE YNMJIOTHUTEJIbHOE
Konbuo.

BHUMAHUE

MaTtepuanbHbii yuwep6 Bcnencteue nepernba unum cxaTtus
Tpy6onpoBoaoB U3MepeHns AaBreHus.

HeHagne>kawiee BbINONHEHME pa60T MO>XXEeT noBpenunTb Tp)/60|'|pOBO,D,
n3MepeHnsa nasneHuns.

npl/l BpaLlleHNn CbeEMHOIo 6noka 3anpewaeTtca crnbaTb UnNKn CKMMaTb
pr6OI'IpOBOD,bI NU3MepeHna OaBneHus.

6. [ns noBTOPHOM yCTaHOBKMN AnddepeHLManbHOro 4aTimKka 0aBneHns He3HaunTenbHo
1 paBHOMEPHO COrHYTb Tpy6onpoBoObl U3MepeHNs OaBleHns B nogxogsiiee nono-
>XeHue. He ponyckaTtb Npu 3ToM AeOpMUPOBaHMS 3aXKUMHbIX BUHTOBbIX COeANHe-
HUNA.

BHUMAHUE

HOBPE)K.HEHME BCneancTBue HeHagnexXkailero 06pau.|eHm|!

HeHagnexkawee BBOpaYnMBaHME BUHTOB MOXKET MPUBECTU K 3aTpyaHe-
HWIO XO04a Bana.

Bo BpeMsi BBOpa4MBaHUs BUHTOB NPOBEPSITb XO[, Baa, Crierka BpaLuas
KPbINbY4aTKy BEHTUNSTOPA 3M1EKTPOABUraTeNs TOPLIOBbLIM KIO4OM. 1pn
Heo6x0ANMOCTH eLLe pa3 0cnabuTb BUHTbI 1 3aTSIHYTb PaBHOMEPHO
KpecT-HaKpecT.

@ YBEAOMIJIEHUE

Mpun noBopaunBaHum guddepeHUManbHOro AaTyumnka OaBneHns He go-
nycKaTb NepenyTbiBaHUSA CTOPOHbI BCACbIBAHWS M HANOPHOM CTOPOHbI Ha
3TOM gaTtynke!

[ononHnTenbHyo MHopMaumio o AnddepeHUnanbHOM aTumKe fas-
TIEHMS CM. B FN1aBe «JNeKTPonogKtoyeHunes.

7.5 MoproToBKa MOHTaXa HeobxoArMO NpoBepUTL COOTBETCTBUE HACOCa [AHHbIM B TPAHCMOPTHOW HaKMafHOM U He-
Mef1eHHO coobLwmMTb KoMnaHnn Wilo 0 BO3MOXKHbBIX NMOBPEXAEHNSX UM OTCYTCTBYHOLLMX
yacTax. lpoBepUTb peLueTHaTbie Neperopoakm / KapToHHbIe KOPOBKHM /yNakoBKM Ha Ha-
nnYKe 3anyacTen UM NPUHAANEXKHOCTER, KOTOpble MOTYT BXOQUTb B 06'beM NOCTaBKM Ha-
coca.
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OCTOPOXHO

OnacHOCTb TPaBMUPOBAHUSA NMIOAEN N NOBPEXAEHUS MaTepu-
anbHbIX LLEeHHOCTEN NpY HeHaANeXXawWwmx AencTeusx!

* BbINOMHATL YCTAaHOBKY TOJIbKO MOC/IE 3aBEPLUEHUS BCEX CBAPOUHBIX
paboT, nanku n, ecnu TpebyeTcs, NPOMbIBKM CMCTEMbI TPYOOMpPoOBO-
[0B.

— 3arps3HeHMs MOTyT BbIBECTW HAaCOC U3 CTPOS.

MecTo ycTtaHOBKM ° YCTaHaBNMBAaTb HAaCOC B YMCTbIX, XOPOLLIO NPOBETPMBAEMbIX, HEB3PbIBOOMACHbIX MOMeELLe-
HMSX ¢ BUBpoun3onsLUmeit, B KOTOpPbIX TeMNepaTypa He OMyCKaeTCs HUXKe Hy IS, a TakKe
obecneyeHa 3aLMTa OT HeOMAroNPUATHbBIX MOrOAHBIX YCNOBWIA M NbIAW. YCTaHOBKA Haco-
COB Ha OTKpbITOM Bo3Ayxe 3anpetyeHal Cobntogatb npegnucaHnsa us rnasbl «Obnactb
npUMeHeHns»!

° YCTaHOBMUTb HACOC B JIEFKOAOCTYMNHOM MeCTe. ITO yrpoLLaeT NpoBedeHne nocnenyowmx
NPOBEPOK, TEXHNYECKOro 06Cy>KM1BaHuMs (Hanpumep, 3amMeHa TOPLEBOro YrioTHEHWS)
VNN 3aMeHbl.

CobntopgaTb MUHMMaIbHOE OCEBOE PACCTOSHUE MeXAY CTEHKOW 1 KOXKYXOM BEHTUNATO-
pa anekTpogBuratens: cB06ogHoe paccTosHMe AN eMOHTaxa MUH. 200 MM + grnameTp
KOXXyXa BeHTUNATopa.

* Hap MecTOM yCTaHOBKM HacoCOB [OJIKHO 6bITb YCTaHOBJIEHO npmcn0c06neHme nnsa 3a-
KpensieHna nogbeMHOro YCTPOMCTBH. O6Las Mmacca Hacoca: CM. KaTanor Uav NNCT AaH-
HbIX.

®PyHaaMeHT

BHUMAHUE

HedeKTHbIW (hyHOaMeHT UMM HenpaBuIbHas YCTaHOBKA arpera-
Tal

HedekTHbI hyHAaMeHT U HenpaBuibHas YCTaHOBKaA arperaTa Ha
OCHOBaHMW MOTYT NMPUBECTM K HEMCNPABHOCTUN Hacoca.

» Takve HeMcrnpaBHOCTU He NOKPbIBaeTCs rapaHTmeM.

* Hn B KOeM cJly4yae He yCTaHaBiMBaTb HACOCHbIN arperaTt Ha He3akpen-
NEeHHbIe NN HEeJO0CTAaTOYHO NPOYHbIE MOBEPXHOCTU.

@ YBEOOMIJIEHUE

[na yCTaHOBKM HEKOTOPbIX TUMOB HaCOCOB C 3aLUTOM OT BUBpauni Tpe-
6yeTcs o4HOBPeMeHHOe oTAeneHne co6CTBEHHO yHOAamMeHTHoro 6510ka
OT 3NeMeHTa KOHCTPYKLMW NPV MOMOLLM TMBKON pa3genuTenibHON
npoknagku (Hanpumep, NocpeacTBoM NPpobKOBOro MaTepuana uim nna-
cTuHbl Mafund).

OCTOPOXXHO

TpaBMupoBaHue nioaen U MaTepuanbHbIi yuiep6 npu HeHaane-
Kawmx pencreusx!

[py CANLLKOM BbICOKOW Harpy3Ke TPaHCNOPTUPOBOUHbIE NMPOYLLMHbI,
YCTaHOBMEHHbIe HAa KOPMyCe 3/1eKTpoABUraTens, MmoryT o6opeartbcs. 370
MO>KET MPUBECTU K TSXKESbIM TPaBMaM 1 MOBpexXaeHuto nsgenus!

+ lNogHMMaTb HacOC TOMbKO NPV MOMOLLM A0MYLLEHHbIX PY30Mo4bemM—-
HbIX Mpucnocobnexnit (Hanpumep, Tanei, kpaHa). CM. TakxKe rnasy
«TpaHCNOPTMPOBKA MU XpaHEHNE».

+ YcTaHOBJIeHHble Ha KOPyCe 3NeKTPoaBuraTesis TPaHCNOPTUPOBOYHbIE
NPOYLUMHbI MPeAHa3HaYeHbl UCKITOUYUTENbHO A1 TPAHCMOPTUPOBKM
anekTpofgBuratens!
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@ YBEOOMIJIEHUE

3710 obneryaeT BbiNofMIHeHUe AanbHeUWNX paboT Ha arperaTe!

+ YT06bI HE MPULLINOCH OMOPOXKHSATbL BCIO YCTAHOBKY, YCTaHOBUTb Nepeq,
HaCcoCOM W Mocrie Hero 3anopHyo apMaTypy.

Mpu Heo6XOAMMOCTYM creayeT NpeaycMoTpeTb TpebyeMble 06paTHble KanaHsbl.

MopacoeanHeHve TpybonpoBoaoB
BHUMAHUE
OnacHOCTb NOBpe>XXaeHuit BcreacTBue HeKBanvuguLMpoBaHHOTO
obpaiyenHus!
Hacoc 3anpeLaeTcda UCnonb30oBaThb B Ka4eCTBE TOYKM ONOpbl Ond pr60—
nposofa.

@ YBEOOMIJIEHUE

lMpepoTBpalwiaTh KaBUTALMIO B NoTOKe!

r=2,5*(d-2s) + lMpedoycMOTpeTb Nepen 1 3a HACOCOM Y4acTOK BbIPaBHMBaHWS MOTOKa B
5 N thopme npsimoro Tpybonposoga. AnunHa AaHHOTO y4acTKa BbipaBHMUBa-
X
HUS NOTOKa QOMKHA BbITb PaBHA KaK MUHUMYM 5-KpaTHOMY HOMM-
he) (%]

HanbHOMY OnamMeTpy (bl'laHLl,a Hacoca.

il

Fig. 18: Y4acToK BblpaBHMBaHWS NOTOKA
nepep 1 3a HACOCOM

*  Y[anuTb KOXKyxu naHLeB Co BCACbIBAOLLLEro v HanopHoro naTpy6bka Hacoca nepep,
ycTaHoBKol Tpybonposopaa.

* Mmetowieecs 3HaYeHne NPSH ycTaHOBKM J0MKHO Bcerga 6biTb 60sbLue Tpebyemoro 3Ha-
yeHnsa NPSH Hacoca.

+ Ycunus u MomeHTbI (Hanpymep, BCNeACcTBUE CKPYUMBAHWA, TEMOBOIO PacluMpeHus), KO-
Topble cucTema TpybonpoBofoB nepenaeT Ha pnaHLbl HACOCOB, He [OJKHbI NPeBbILLATb
L0MNYyCTUMblE YCUINA U MOMEHTbI.

« [pn MoHTa>Ke TpybONpPOBOAOB M HACOCOB He [OMYCKaTb BOSHUKHOBEHUSI MeXaHNYeCKUX
Hanps>KeHUn.

» TpybonpoBofbl 3aKpenuTb Tak, YTOObI NX BeC He Mepefdasancs Ha Hacoc.

» BcacbiBatoLwmi Tpy6onpoBoa BbINOHUTE Kak MOXKHO 6onee KopoTkuM. MpoknaabiBaTb
BCacblBaloLLMi TPyOOMNpPOBOA K HAacOCy € MOCTOSIHHBIM MO BEMOM, @ B 06nacTv npu-
TOYHOTO OTBEPCTUSA — CO CMYCKOM. M36eraTb BO3MOXKHbIX BO3AYLLHbIX BKIHOYEHNI.

« Ecnu gns BcacbiBatoLero Tpybonposoaa TpebyeTtcs rpsizeynaenveaTens, To ero ceobon-
Hoe nornepeyHoe cevyeHne AOMKHO COOTBETCTBOBATL 3-4-KpaTHOMY MornepeyHOMy ceye-
Huto Tpybonpoeopa.

* HomuHanbHble oMameTpbl KOPOTKMX TPYOONPOBOLOB AOJIKHBI MO KpaHeh Mepe cooT-
BETCTBOBAaTb HOMWHAMbHbLIM AnMamMeTpamM NOACOeAMHEHNI Hacoca. N ANVHHbIX Tpy6o-
npoBofoB onpepenuTe Hanbonee 3 eKTUBHBIA HOMUHANBHBIN JUameTp.

* YTtobbl n36exxaTb 6onbLIMX Nepenafos AaBreHns, NepexoAHKN Ansa 6onee KpymnHbIX HO-
MWHaNbHbIX 4MaMeTPOB AOSKHbI ObiTb BbIMOMHEHbI C YrIOM pacTsopa npubn. 8°.

* HerepmeTM4HOCTM Ha pe3b60BOM COefUHEHUMN C 0OXKUMHBIM KOMbLIOM MOTYT BO3HUKHYTb
BO BPEMS TPAHCMOPTMPOBKM (HanpuMep, Npu CMELLLEHUM C MeCTa) ¥ MaHUMYNIALMIA C Ha-
cocom (BpaLueHve npusoaa, HanoxkeHve n3onaumu). NMosepHys pe3bboBoe coenHeEHNE C
06>XKMMHBIM KOMbLOM el Ha 1/4 060poTa, MOXKHO YCTPaHUTb HerepMeTU4HOCTb.
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Fig. 19: JoNONHUTENbHbIV MOBOPOT pe3b60BOro CoegnHEHNS C 06>XKMMHBIM KOMbLOM Ha
1/4 o6opoTa

3aKUNTENbHBIV KOHTPOJIb ELe pa3 npoBepuUTb BbIBEPKY arperata COrfacHo rnaBe «YCTaHOBKa».
» Ecnwu TpebyeTcs, 3aTAHYTb PyHAAMEHTHbIE BUHTbI.
= [poBepuTb BCe MOACOEANHEHMS HAa NPABUIIBHOCTb U (PYHKLIMOHANBHOCTb.
+ MydTa/Ban BomKHbI CBOBOAHO NOBOPAUMBATLCS PYKOW.
Ecnu mydTa/Ban He noBopaumnBaroTCs:

e 0cnabutb MydTy M 3aHOBO PaBHOMEPHO 3aTSHYTb ee C NpeanMcaHHbIM MOMEHTOM Bpa-
LLEHNS.

Ecnu aTa Mepa He nomorna:

+  [,eMOHTMPOBaTb 3MeKTPOABUraTenb (CM. rnasy «3amMeHa 3M1eKTPOaABUraTens»);
°  OYUCTUTb LIEHTPUPYIOLLMI ANEeMEHT 1 pnaHew, aneKTpoaBuraTens;
* CHOBAa CMOHTMPOBATb 31eKTPOABUraTeNb.

7.5.1 [OonycTumble yCUNUSA U MOMEHTbI
Ha ¢pnaHuax HacocoB

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

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

Z ycunui F Z MomMeHTOB M

HanopHbIii 1 BcacbiBatowwmii onaHewy

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) — npusnoxceHue B

Fig. 20: PacueTHblii ciyuait Harpy3iun 16 A, Tabn. 4: [lonyCTUMble YCUNNS ¥ MOMEHTbI Ha (hflaHLIaX HACOCOB B BEPTUKaNbHOM Tpy6onpo-

ENISO 5199, npunoxeHue B BOAE
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BepTuKasibHbI HACOC Ha OMOPHbIX HOXKKaX, ciyyar 17 A (Fig. 21)

Ycunus F [H]

MomeHTbI M [H-m]

Z ycunun F Z MOMeHTOB M

HanopHbiii 1 BcacbiBatowmin onaHew

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

3HayeHusi coenacHo ISO/DIN 5199 — knacc Il (2002) — npunoxceHue B

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

Fig. 21: PacyeTHbI cnyyam Harpysku 17 A,

ENISO 5199, npuno>xxeHve B
[Op130HTaNbHbIN Hacoc, NaTpybkmn ocesble, X-0Cb, criyyan 1A

MomeHTbl M [H-m]

Ycunus F [H]

Z MOMeHTOB M

Z ycunun F

BcacbiBatowwumit hnaHeL

50 578 | 525 |473 | 910 490 | 350 |403 |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

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

Tabn. 6: JonyCTYMble yCUINS U MOMEHTbI Ha (piaHLax HacocoB

[Op130HTaNbHbIN HAacoc, NaTpybkmn cBepxy, Z-ocb, cny4van 1A

Ycunus F [H]

Mpu>xumHoi hnaHew

Z ycunun F

MomeHTbl M [H-m]

X MOMeHTOoB M

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

Tabs. 7: [lonycTUMble YCUINS M MOMEHTbI Ha (bNaHLax HacocoB

Ecnn He Bce ,U.eIZCTByIOLLWIe HArpy3kn 0oCTUrakoT MakKCMMalibHbIX 00NYyCTUMbIX 3HaYeHun,
OfHa U3 3TUX Harpy3oK MOXXEeT BbIXOOWUTb 3a nNpenenbl 06bl4HOrO npenesibHoro 3Ha4veHus.
|-|pVI YCJTOBUW, YTO BbIMOJIHAKOTCA cnefgyowme OonosIHNUTEeNbHbIE YCITOBUSA.
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7.5.2

OTBOA KOHAEHCaTa/M3onsaums

* Bce KOMMOHEHTbI 04HON CUITbI UM OGHOTO MOMEHTa [OCTUIAlOT 3HAYEHMS, MPEBOCXOOS-
Llero MakcumanbHo gonyctumoe He 6onee yem B 1,4 pasa.

* Ycunve v MOMEHT, OeNCTBYIOLLME Ha KaXKObl hnaHeL, BbINMOMHAIOT YC10BMe KOMMeHca-
LIMOHHOTO YpaBHMBaHWS.

2

2
2N 2 M)
effective + effective <2
)3 —— L
max. permitted

Fig. 23: KomneHcauMoHHOe ypaBHUBaHNE

max. permitte

2 Foppexr. 1 Z Myypor, — 3TO apudhMeTHHECKME CYyMMbI 3D (EKTUBHbIX 3HaUeHNH 060MxX naH-
ues Hacoca (Bxof 1 Bbixof). X F max. permitted V1 £ M — apuMeTUHeCKME CyMMbl MaKcu-
ManbHO OMYCTUMBbIX 3Ha4YeHMIn 060ux hnaHues Hacoca (Bxoa v Bbixod). Mpy KoMneHcaum-
OHHOM ypaBHMBaHUM anrebpanyeckne 3Haku, cTosilume nepen X F n X M, He yunTbIBAOTCS.

max. permitted

BnusHue maTtepuana u Temnepartypbl

MakcumanbHo gonycTrMble yCUANS U MOMEHTbI YKa3aHbl 4151 CEPOro YyryHa B KayecTBe
OCHOBHOrO MaTepuana npu NCXo4HOM 3HaveHun TemnepaTypbl 20 °C.

Mpun 6onee BbICOKMX TeMMNepaTypax 3HaYeHUs He06Xx0OMMO KOPPeKTUPOBaThb B 3aBUCMMOCTH
OT COOTHOLLEHUS KO3 PMLMEHTOB 3NaCTUYHOCTM CregytoLmnm obpasom:

E E

t, cepbiit HyryH/
E

E

20, cepbIf vyryH

= KO3 PULMEHT 3MACTUHHOCTU CEPOTO YyryHa Npu BbibpaHHON TemnepaTtype

t, cepblit vyryH

20, cepoiiayryn = KOIPPUUMEHT 3M1ACTUHHOCTM ceporo HyryHa npu 20 °C

anMEHEHVIe Hacoca B cucteMax KOHOUUMOHNUPOBAHUA NITN OXNaXXOeHUA:

» KoHpeHcaT, ckannuBaloLWmMncs B poHape, MOXHO OTBOAWTD LieneHanpas/ieHHo Yepes
nmetoLeecs oteepctme. K 0TBepCTMIO BO3MOXKHO NOAKITIOYeHWe CMBHOIO Tpybonpo-
BOAa A15 0TBOAA HEOONbLLIOIO KONIMYECTBA BbIXOASALLEN XKUOKOCTH.

*  JnekTpoaBuraTenu UMetoT OTBEPCTUS AN CIMBA KOHAEHCATa, KOTOPble 3aKpbIThbl pe-
3MHOBOW 3arnyLUKON Ha 3aBofe. PeanHoBas 3arnyLuka no3sonseTt obecneymnBaTb Knacc
3awmnTbl IP55.

* MoHTa>XHOe NonoXKeHwue:

HonyckaeTcs No60e MOHTaXKHOe NOMoXKeHWe, KpoMe MOSIOXKEHUS «31eKTpoaBUraTenb
BHU3».

*  BeHTUNAUMOHHBIN KnanaH (Fig. I/Il, no3. 1.31) Bcerma gomkeH 6bITb obpalleH BBepxX.

BHUMAHUE

Mpu cHATOM pe3MHOBOM 3arnyLike Knacc 3awmTbl IP55 6onblue He obec-
neynsaetcs!

@ YBEOOMIJIEHUE

B ycTaHoBKax, noasiexatlyx nsonsauum, obbiuHo AoMyCcKaeTcs U3onsums
TOJIbKO KOPMyca Hacoca, a He hoHapsi, npusoda u auddepeHumanbHoro
AaTuMKa [aBMeHus.

Mpu Ype3mepHOM 06pa30BaHMK KOHAEHCcaTa u/munu obneaeHeHn NoBepxHoCTY hoHaps,
KOTOPble CUMTbHO CMAYMBalOTCA KOHOEHCATOM, TAKXKe MOXHO A0MOMTHUTENbHO N30MPO-
BaTb (HenocpeaCcTBeHHAs N30MAUMS OTOENbHbIX NOBEPXHOCTEN). Mpu 3Tom obecneunTs
HanpaBfeHHbI 0TBO KOHAEHCaTa Yepes CAIMBHOE OTBepcTMe DOoHaps.

Mpw BbINONHEHWUW CEPBUCHBIX PabOT He AOJIKHO BO3HMKATb NPENATCTBUN AN MOHTaXXa
¢hoHaps. Bcerna nonxkeH 6biTb CBOOOOHBIN [OCTYN K HAXKENepPeYMCNeHHbIM 3f1IeMeHTaM
KOHCTPYKUMW.

*  BeHTUNSAUMOHHBIN KnanaH

* MydTa

o Koxyx MydTbl

MpuHmaTb BO BHUMaHue DIN EN 12828. MNpn ncnonb3oBaHWUM N30ASLMOHHBIX MaTepnanos
YUYMUTbIBATb MX COBMECTUMOCTb. COeANHEHNS aMMMaKa MOTYT Bbl3blBaTb KOPPO3MOHHOE
PacTpPeCcKMBaHWE Ha NaTyHHbIX KOMMOHeHTax (Hanpumep, AudQepeHLManbHbIi 0aTYMK
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dneKTponoaKmnovyeHue

0aBNeHNs, BEHTUNSLMOHHbBIN KJ'IaI'IaH). MN36eraTb NPAMOro KOHTakTa € 1aTyHHbIMXA KOMNO-

OMNACHO

OnacHoOCTb AN XXU3HU BCNeACTBME Nopa>KeHUs aneKTpuye-
CKUM TOKOM!

HeHagnexkalume gencTems Bo BpeMsi paboT ¢ anekTpoobopynoBaHMeM
NPUBOAAT K CMEPTU BCNIEACTBME NMOPAXKEHMUS 3NEKTPUYECKUM TOKOM.

+ JNIeKTpPUYECKoe NoAcoegNHEHNE OOMXKEH BbIMOMHATL TOMbKO KBanu-
(pULMPOBAHHBIN 3NEKTPUK COTNACHO OENCTBYHOLMM NpegnucaHmsam!

« Crtporo cobntogatb NpeanMcaHuns no TexHuke 6esonacHoctu!

+ lNepepn Havanom paboT Ha n3genun ybeouTbcs B TOM, YTO HACOC U
NMpUBOL 3N1EKTPUYECKN N30JIMPOBaAHbI.

+ Y6eouTbcs, YTO 00 3aBepLUEHUS paboT HUKTO HE CMOXKET BKITHOUUTD
3NeKTPONMUTaHMeE.

+ ObecneyunTb OTKIOYEHWE U BTOKMPOBKY BCEX UCTOYHUKOB IHEPTUN.
Ecnun Hacoc OTKIOYEH NPeAOXPaHUTENbHbBIM YCTPOMCTBOM, NCKHO—-
YNTb BO3MOXKHOCTb €r0 BKJIFOYEHWUS [0 YCTPAHEHUS HEUCMPABHOCTMU.

+ JNeKTpUYecKre MaLlKHbl 0653aTefIbHO AOMXKHbI 6bITb 3a3EMMEHbI.
3a3eMreHne JOKHO COOTBETCTBOBATb NPUBOAY, a TakXKe TpeboBa-
HMAM COOTBETCTBYHOLUMX CTAaHAAPTOB M NpeanucaHnin. Knemmol 3a-
3EeMJIEHNS U KPENeXKHble 3/1IEMEHTbI OMKHbl MIMeTb COOTBETCTBYO-
LiMe napameTpbl.

+ Kabenuv anekTponuTaHUs HU B KOEM cilyyae He OOJIKHbI KacaTbCs
TpybonpoBofaa, Hacoca unv Kopryca 3neKTpoaBuraTens.

+ Ecnu cywecTByeT BEPOSTHOCTb KOHTAKTa NtOAEel C HACOCOM UMK
nepekavnBaemMom XKMOKOCTbI, TO 3a3eMMEHHOE COegUHeHNE OOMK-
HO 6bITb [OMOJIHUTENIBHO OCHALLEHO YCTPOMCTBOM 3aLUWTbl OT TOKOB
YTEUKN.

+ CTporo npuoep>XmBaTbCsl UHCTPYKLMI MO MOHTAXY M 3KCMIyaTauum
npuHagnexxHocTen!

OMNACHO

KoHTakTHOe Hanpsi>keHue onacHo ons >XXusHu!

M3-3a Hepa3psi>KeHHbIX KOHAEHCAaTOPOB B 3/IEKTPOHHOM Moy -
Jie MO>XKeT BO3HUKaTb BbICOKOE KOHTaKTHOE HanpsiXXeHue aaxe
B BbIK/TIOY€HHOM COCTOSIHUM.

MoaTomy pa6oTbl Ha 3IEKTPOHHOM MOAlyJle MOXXHO Ha4YUHaTb
TONbKO CNYCTH 5 MUHYT!

MPUKOCHOBEHME K AeTansaM, HaXOAALMMCA Nog HanpPs>XKeHNeM, MPUBO-
OMUT K CMEPTW UM TAXKENbIM TPaBMaM.

« Tepeq BbINOMHEHWEM paboT Ha Hacoce OTKITIOYMTb BCe (hasbl Hanpsi-
>KEHUS NUTaHUs M 06eCneYnTb 3aLMUTy OT MOBTOPHOTO BKIOYEHUs!
Mopo>kpaTtb 5 MUHYT.

« TpoBepwnTb, BCe NI NOACOEANHEHNSA (B TOM UncIie KOHTaKTbI 6e3
Hanps>KeHms) obecToueHb!

+ KaTteropuuecku 3anpeLyaeTtcs BCTaBNATb npegmeTsl (Hanpumep,
rBO3[b, OTBEPTKY, MPOBOJIOKY) B OTBEPCTMS 3MEKTPOHHOrO Mogyns!

« CHOBA yCTaHOBUTb 1EMOHTMPOBaHHbIE 3aLUMTHbIE YCTPONCTBA
(Hanpumep, KpbiKy Mogyns)!

VIHCTPYKUMS N0 MOHTaXy 1 3kcnnyataumum » Wilo-Stratos GIGA, Wilo-Stratos GIGA B « Ed.01/2023-05



8.1

MpenoxpaHuTenb CO CTOPOHBI ce-
™

OCTOPOXHO

OnacHocTb neperpysku cetu! HenpaBunbHbIN pacyeT ceTu Mo-
>KeT NpuBecTU K c605iIM B cMCTEMe U BO3ropaHuio Kabenei
BC/ieiCTBUE Nneperpys3Ku ceTu.

B MHOTrOHacoCcHOM pexxvMe paboTbl BO3MO>KHA KPaTKOBPEMEHHAs 3KC—
nayaTaums cpasy BCeX HaCOCOB.

Mpwv pacyeTe ceTn yUnTbiBaTb MHOFOHACOCHbIN pe>XnmM paboTbl, ocobeH-
HO MpW ONpefeneHnn NCNonb3yemMblx Ce4eHnn Kabens n npegoxpaHmn-
Tenen. ing ka>kgoro npuBoga Heobxogmmo obecnevnTb COOCTBEHHYHO
JIMHWIO MUTaHWS C OTAENbHbIM NPefoXpaHUTENIEM.

OMNACHO

OnacHo Ans >XM3HU U3-3a BO3MOXKHOCTU yiapa 3NeKTpuye-
CKMM ToKOM! FeHepaTOpHbIi UNU TYPOUHHDIN PeXXUM Npu Ha-
nuuuM NoToKa Yepes Hacoc!

[laxke Npy OTCYTCTBUW 3NIEKTPOHHOTO Moay st (6e3 anekTpuyeckoro
NOLCOEAMHEHNS) HA KOHTAKTaxX 3MeKTPOABUIaTeNs MOXET MPUCYTCTBO-
BaTb OMacHOEe KOHTAKTHOe Hanps>eHue!
+ Y6eanTbCs B OTCYTCTBUM HAMPSXKEHWS U 3aKPbITb UM OTTOPOAMUTD
HaxoAsLLMecs Nof Hanps>KeHneM cocefHue YacTu!
+ 3aKpbITb 3aMOPHYt0 apMaTypy nepef HACOCOM 1 3a HUM!

ONACHO

OnacHOCTb Ans XXU3HU NPU HE CMOHTUPOBAHHOM 3J1EKTPOHHOM
mopnyne!

KoHTaKTbl 3nekTpoaBMraTens MoryT HaXxoAuUTbCA MO ONacHbIM ANs
JKN3HWU Hanps>keHnem!

HopmanbHas akcnayaTaums Hacoca AOMNyCKaeTcs TObKO NPU CMOHTU-
POBaHHOM 311eKTPOHHOM MOy Ile.

- KaTeropuyecku 3anpeLuaetcs NoACOeANHATbL MW 3KCNIyaTUpPOBaTh

Hacoc 6e3 yCTaHOBMEHHOrO 3/1EKTPOHHOro mogyns!

BHUMAHUE
OnacHoOCTb MaTepuanbHoro yuep6a BcneacTeue HeKBanupu-
LIMPOBAHHOTO 3JIEKTPUYECKOro NofAcoeauHeHus!

- CneouTb 3a Tem, 4TOObI B/ TOKA U Hanps>XeHne nogkKn4vYeHns K ce-
TW coBnaganu ¢ AaHHbIMU Ha CbI/IpMeHHOVI Tabnuuke Hacoca.

I'IpenoxpaHMTenM CO CTOPOHbI CeTu Bcerga AoJ/1>KHbl COOTBETCTBOBATb 3/IEKTPOTEXHU-
YeCKuUM napameTpam Hacoca!

Co6niopath NnpeannMcaHus MeCTHOro NpeanpuATUSA SHeprocHab>xeHuns!

MakcumanbHO [OMyCcTUMble NapaMeTpbl NPefoXpaHnTeNs CM. B crieqytoLlen Tabnuue;
cobntofaTh AaHHble HAa PUPMeHHON Tabnnuke.

11 kBT
15 kBT
18,5..22 kBT

25
35
50

Tab. 8: MakcMManbHO 0OMYCTUMbIE NapameTpbl NpefoXpaHnuTens

JIHeNHbIY aBTOMAT 3aWMUTbI

PeKOMeH,CI,yeTCFI YCTaHOBUTb JNIMHEMHbI aBTOMAT 3aLUMThI.
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8.2

8.3

40

Tpe6oBaHus 1 npefenbHble 3Ha-
YeHUS TOKOB BbICLUMX FAPMOHMK

MoproToBKa K NOAKMIOYEHUIO K
3J1eKTpoceTH

@ YBEOOMIJTEHUE

XapakTepucTuka cpabaTbiBaHMS TMHEMHOMO aBTOMATa 3almThbl: B

Meperpyska: 1,13 — 1,45 x |

HOMMH.

KopoTkoe 3amblikaHue: 3-5 x |

HOMMH.

YCTPOICTBO 3aL4MTHOFO OTKNIOUEHMSA Npu nepenage HanpskeHus (RCD)

[1aHHbII HacCOC OCHaLleH YacTOTHbIM Npeo6pa3oBaTenem. Mo3ToMy ero 3awmra ycTpoii-
CTBOM 33aL4UTHOrO OTKMIOYEHUs NPU Nepenage Hanpsi>keHUs HeponycTUMa. YacToTHble
npeobpa3zoBaTeniv MOTyT HEraTVBHO BO3A,ENCTBOBATb Ha (YHKLMM YCTPOMCTBA 3aLLMTHOIO
OTKIHOHEHMS NPU Nepenafe Hanpsi>KeHus.

MUcknioueHne: MOXXHO UCMOMb30BaTb YCTPOWCTBA 3aLLMTHOIO OTKOYEHUS MpY Nepenage
HaMpsXKeHUs! B CENeKTUBHOM YHUBEPCANbHOM MCMOMHEHUM T1na B.

. 0603HaweHme~| A | |———|MMMMM

« Tok cpabaTbiBaHus: > 300 MA

Bce Hacocbl 3TOM cepum NpedHa3HaveHbl Ans npodeccmoHanbHOro NnprMeHexus. Mpu
noACcOenMHEHNM K HU3KOBOMbTHOM CeTU 3N1eKTPOCHab>KeHUs 06LLero Nonb3oBaHns Oe-
CTBYIOT ClieaytoLline CTaHOapThl:

« |EC 61000-3-2 gns npnbopoB ¢ ha3HbIM TOKOM < 16 A;
» |IEC 61000-3-12 gns npnbopos c hasHbiM TokoM oT 16 A o 75 A.

[ns HacocoB knaccos MowHOCTK 11...22 KBT gencTByOT cneumnanbHble YCII0BUS MOAKIO-
YeHus, MOCKOIbKY Ry paBHO 33 B TOUKe MOACOEANHEHNS U 0N UX IKCNyaTauum Hego-
cTaTo4HO. OLleHKa HAaCOCOB BbIMOMHANACL HA OCHOBAaHUM TabnuLbl 4 BbiLleHa3BaHHOTO
craHpapTa («TpexdasHbie Npu6opbI B 0CO6bIX YCNOBUSIX»).

[ns Bcex To4eK NogKAYeHUs 06LLero Nnonb30BaHUA MOLLHOCTb KOPOTKOTO 3aMblKaHWUS S
Ha UHTepderice Mexay 31eKTpoobopyaoBaHMEM NOMb30BaTENS U CETbIO 3N1EKTPOCHabKe-
HWS 0OMKHA ObITb 60NbLUe 3HaYeHW, yKa3aHHbIX B Tabnuue, nnv paBHaTbca um. OTeeT-
CTBEHHOCTb 33 obecneyeHmne Hagnexallen akcnayaTaymm 3TMX HACOCOB HeCeT MOHTAXHMK
NN NONb30BaTeNb C NpMBNeYeHneM — Npu HeobX0[MMOCTM — 3HEpProcHab KaroLLen op-
raHnsaumnun. Ecnv npomblLLneHHoe NpUMeHeHne OCyLLLeCTBASEeTCS 3a cHeT 3aBOACKOM
OTAENbHON MTMHUM CO CPEAHUM Hanps>KeHNeM, TO 3a YCII0BUS MOAKITIOYEHNS OTBETCTBEH-
HOCTb HECeT TOSbKO 3KCMyaTaUNOHHMK.

MouwHocTb 3neKTpoaBura- MouHocTb KOpPOTKOro 3a-

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

Tabn. 9: Tpebyemasi MOLLHOCTb KOPOTKOTO 3aMbIKaHMs Se¢

@ YBEAOMIJIEHUE

CooTBeTcTBYyOLEe (DUNBTPOKOMNEHCMPYIOLLEE YCTPOMCTBO (hunbTp
BbICLUMX FapMOHWK) MEXXy HaCOCOM U 3MeKTPOCETbIO CHUXKAET Lo
TOKa BbICLUMX FrapMOHUK.

3}'IeKTpOI'IO,D,COE,D,I/IHeHI/Ie BbIMOJIHATb Yepe3 CTaLlI/IOHaprIIZ npoBopa Osid NnoaKnYeHnsd K
CeTwn. I'Iposo,u, Ona nogKnK4YeHna K CeETU OOJI>KEH UMETb IJJTeKeprIVI pa3beM Unn BbIKNKO-
4YaTenb BCEX (ba3 C 33a30pOM MeXOY KOHTaKTaMn He MeHee 3 Mm.

Mpv npuMeHeHUn TMBKUX Kabenei, Hanpumep kabenen AN NOAKNIOYEHNS K CETU UK Ka-
6ene CBSA3W, NCMOMb30BaTb KOHLIEBbIE TUITb3bI.

MpoBop Ans NogKnoYeHUs K CeTU Bcerga NpoBoAuUTb Yepes NpeflyCMOTpPeHHbIN ans
3Toro Ka6enbHbIY BBog M40!
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11 - 22 kBT M40

J——
\
.. me

Fig. 24: KabenbHble BBOAbI 4N4 Kabenen ong nogkNOYeHns K ceTu

MowHocTb CeuyeHue kabens,
P, [kBT] [mm?]

11 4..6 6..35
15 6..10
18,5..22 10..16

Tab6n. 10: CevyeHne kabenen

@ YBEOOMIJIEHUE

prTﬂLLl,VIe MOMEHTbI 3aTS>KKW BUHTOB KNleMM CM. B Tabnnue <<prTﬂLLI.VIe
MOMEHTbI 3aTSXKKKN A5 KabenbHbIX BBOLOB».

Pa3speluaeTcsi UCNOMb30BaTh TONbKO KannMbpoBaHHble AMHAMOMETpUYEe-
CKUe KITHo4K.

Onsa COGJ‘IIOJJ,GHI/IFI CTaHOapToOB Mo 3J'IeKTpOMarHVITHOI7I COBMECTUMOCTU YKa3aHHble fanee
kabenu obsi3aTenbHO OOJI>KHbI 6bITb SKPaHMPOBAHHbIMMA.

«  Kabenb auddepeHumanbHOro gaTyumka AasneHns (Mpy CTOpOHHEN ycTaHoBKe).
 In2 (3apaHHOe 3HaueHMe).
+ Ces3b DP npu anuHe kabenen > 1 M (DP = caBoeHHbI Hacoc; knemma MP).
Cobntogatb NONSAPHOCTb:
MA=L=>SL=1L;
MA=H=>SL=H.
»  Ext. off.
*  AUX.
« Kab6enb ces3u IF-mogyns.

JKpaH crefyeT yCTaHOBUTb Ha CKobax Ans KpenneHns anekTpokabens, COOTBETCTBYOLLMX
npeanMcaHnam no 3NeKTPOMarHUTHOM COBMECTUMOCTH, B 3/IEKTPOHHOM MOJYJ1e U Ha
Apyrom KoHue. [ins kabenen ans 0606LeHHON curHanm3aumnm paboyero coctosaHns (SBM)
1 0606LLEHHON CUTHANM3aumMmn HeucnpasHocTu (SSM) akpaHuMpoBaHue He TpebyeTca.

MopcoepuHeHune 3KpaHa B/Ha 3JIeKTPOHHOM Mopayne

11 - 22 kBT

Fig. 25: NMopcoeanHeHne akpaHa

* [Mpw MmowHocTK gBuraTens = 11 kBT: k knemmam kabens, pacnonoXKeHHbIM Had KNeMm-
HOW NNaHKOoW.
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[ns 3aWwnTbl KabenbHbIX NOACOEANHEHMI OT CTEKAKOLLLEN BOObI M OT HATSXKEHWUS UCMOSb-

30BaTh TOMNbKO Kabenm NoaxoasLLero Hapy>KHoro anameTpa (Tpebyemoe nonepeyHoe ce-

YyeHue cM. B Tabnuue «CeyeHune kabenei»).

MpOYHO NPUBMHTUTL KabenbHble BBOAbI.

MckniounTb NnonapaHue cTekatowien Bofbl B 31eKTPOHHbI Moay b

« Kabenb B6113m kabenbHOro BBOA4a CBOpaymMBaTh B MET/O A5 0TBOAA CKannvBatoLwen-
cs BOAbI.

* Heuncnonb3yemble KabenbHble BBOAbI JOKHbI ObITb 3aKPbITbl UMEIOLLUMMUCS YNOTHU-
TenbHbIMY Wanbammn n pe3b6oBbIMU KONNAYKaMu.

MpoBof ANs NOAKIYeHUs K CeTV MPOKIaAbIBaTb TakuM 06pa3oM, 4TOObl UCKMHOUNTD

KOHTaKT Tpy6onpoBoaa u/mnu Kopryca Hacoca 1 anekTpoasuratens. pu npuMeHeHnm

HacoCoB C TeMnepaTypon nepekaynBaemMon >xnagkoctu soie 90 °C Heo6xooMMo ncnonb-

30BaTb COOTBETCTBYHOLLMNIA TENMOCTONKMIA NPOBOA A8 NOAKIHOYEHUS K CETU.

O6ecneunTb OONONHUTENbHOE 3a3eMiieHue!

prTSILI.IVIe MOMEHTbI 3aTSDKKM ANl HAKUAHbIX raek KabenbHbIX BBOO0B

Pe3b6a KpyTawWmit MOMEHT 3aTsXK- | YKa3aHUsi N0 MOHTaXy

Ku,
[H-m], +10 %

M12x1,5 3,0 1 kabenbHbIi BBOoO M12 3a-
pe3epBMpoOBaH Ans kabens

3/1eKTPONUTaHNS ONLUMO-
HanbHoro guddepeHumnanb-
HOro gaTymka AaBfeHns

M16x1,5 6,0
M20x1,5 8,0
M25x1,5 11,0
M40x1,5 16,0

Tabn. 11: KpyTawre MOMEHTbI 3aTSXKKM 05 KabenbHbIX BBOLOB

8.4 Knemmb! Knemmbl ynpaenexus

CMm. Takke cnegytroLlyto Tabnuuy «HasHaveHve Knemm».

CunoBbie KneMmbl (ceTeBble coegUHUTENBHBIE KNEeMMbI)

11 - 22 kBt
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Fig. 27: Cunosble Knemmbl

[ Aux_[Ext off |

CMm. Takke cnegytoLlyto Tabnuuy «HasHaveHne Knemm».

[ononHuTenbHoe 3asemneHue

OMACHO

OnacHOCTb AN )XU3HU BCNeACTBUE NOpa>keHUs SNeKTPU4eCKUM
TOKOM!

Fig. 26: KnemMmbl ynpasneHus

TaK Kak aneKTpoaBuraTen MowHoCTbo 11 KBT v Bbille CO30at0T NOBbI-

LLIEHHbIN TOK yTEYKW, MPU HENPABUIIBHOM 3MEKTPUYECKOM NoJcoenmHe-

HUW CyLLeCTBYeT ONAaCHOCTb A5 )KU3HWN BCIeACTBUE NMOPAXKEHUS INeK-

TPUYECKUM TOKOM.

* JNeKTpoABuraTenv MoLHOCTb0 11 KBT v Bbille 4OMOMHUTENBHO NO4-
COeOVHUTb K YCUNIEHHOMY 3a3eMJIEHNIO.
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Fig. 28: JononHnTenbHOE 3a3eMrneHne, MOLWHOCTb ABuratens 11 kBT u Bbiwe

KpyTsLmit MOMEHT 3aTSKKM,
[H-m], £10 %

Knemmbl ynpasneHus 0,5
CunoBble KNEMMbI 1,3
Knemmbl 3a3emneHuns 0,5

Tabn. 12: KpyTsiwve MOMEHTbI 3aTSOKKW A9 KIIEMM YrpaBfieHNs U 3a3eMIIeHNS, a TakxKe
CUITOBBIX KNEMM

8.5 HasHaueHune knemm 11 — 22 kBT

sl who who

Fig. 29: KabenbHble BBOAbI

0O603HaueHue Ha3HaueHue YKasaHus

L1,L2,L3 CeTeBoOe Hanps>KeHne Tpexda3sHas ceTb 380 B nepem. Toka — TpexdasHas ceTb 440 B
nepem. Toka, 50/60 I'y, IEC 38

o (PE) MopcoenuHeHMe 3a3eMSoLLero
nposopa

Inl Bxopn hakTnyeckoro 3HaveHus Bua curuana: Hanpsxenve (0..10 B, 2...10 B)
(1) (Bxom) BxogHoe conpoTusnenue: R, = 10 kOm

Bup curHana: Tok (0...20 MA, 4...20 MA)
BxogHoe conpotuenenue: R, = 500 Om

MapameTpbl yCTaHAaBNMBAIOTCA B CEPBUCHOM MeHt0 <5.3.0.0>

Mo yMon4aHuio NoAcoeanHeHNe BbINOMHEHO Yepes KabembHbil BBOA
M12, yepes Inl (1), GND (2), +24 B (3) B cooTBeTCTBUM C 0603HAYEHUAMM
kabenen gatumkos (1, 2, 3)

In2 (BXOJJ,) Bxopn 3apaHHOro 3HaveHus In2 B ntobom pexunme paﬁOTbI MOXKET UCNONb30BaTbCA B Ka4eCTBe BXoAa
0na OUCTaHUMOHHOTO perysinpoBaHnsa 3a0aHHOro 3Ha4eHu4.

Bua curHana: HanpskeHune (0..10B, 2...10 B) BxogHoe COMpOoTUBIIEHNE:
R; =10 kOm

Bup curHana: Tok (0..20 MA, 4...20 MA) BxogHoe conpoTuBAeHue:
R, = 500 Om

MapameTpbl yCTaHaBNMBAKOTCSA B CEPBUCHOM MeHto <5.4.0.0>.

GND (2) MopcoeamnHeHna Ha Kkopnyc CooTBeTcTBEHHO A4 BXoA08 Inl n In2

+24'B MocTosiHHOE Hanps>KeHne ong Makc. Harpy3ka 60 MA
(3) (BbIx0OM) BHelLHero noTpebutens/naTunka
CUrHanos

Hanpﬂ)KeHme 3aWuMLLLEeHO OT KOPOTKUX 3aMblKaHUM

Harpyska Ha KOHTaKTbl: 24 B nocT. Toka/10 MA
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0O603HaueHue HasHauyeHue YKa3saHus

AUX BHeluHss cMeHa paboTbl HacocoB MocpencTBoM BHeLlHero 6ecnoTeHUManbHOro KOHTakTa MOXKHO NPOBECTH
CcMeHy paboTbl HacoCOB.
Ecnu panee 6bina akTMBMPOBaHA BHELLHSAS CMeHa paboTbl HACOCOB, OAHO-
KpaTHOe LUYHTUpOoBaHMe 06enx Knemm BbINonHseT cMeHy paboTbl Haco-
coB. [1p1 NOBTOPHOM LLYHTMPOBAHWM 3TOT MPOLIECC MOBTOPSETCS Npu
yCnosuu cobnoaeHns MUHUManbHOro BpeMeHn paboTbl.

MapameTpbl yCTaHaBAMBAIOTCA B CEPBMCHOM MeHI0 <5.1.3.2>. Harpy3ka Ha
KOHTaKTbl: 24 B nocT. Toka/10 MA

MP Multi Pump NHTepdenc ons GpyHKLUMM OBYXHACOCHOTO pexkuma
Ext. off Ynpasnsowmmn sxo «Bbikn. no Hacoc MO>KHO BKNtO4aTb ¥ BbIKMOYaTh MOCPEACTBOM BHeLLHero 6ecno-
npuoputeTy» AN BHellHero 6ec-  TeHUManbHOro KOHTakTa.

MOTEHLNANBHOTO BbIKIIOYATENA YCTaHOBKM C BbICOKOI 4acTOTON BKJTHOUeHUI (> 20 BKITHOUYeHUI/BbIKoUe -

HUIN B O,eHb) BKITHOYAKOTCA 1 BbiKMoUatoTcs yepes Extern off.

MapameTpbl yCTaHAaBAMBAIOTCA B CEPBMCHOM MeHt0 <5.1.7.0>. Harpy3ka Ha
KOHTaKTbI: 24 B mocT. Toka/10 MA

SBM PazpenbHas/0606LweHHas curHanv- becnoTeHUManbHas pa3,u,eanaﬂ/0606u4eHHaﬂ curHanusaums pabovero
3aumsa paboyero COCTOAHMS, CUTHa-  COCTOAHMUS (MepeKnioUaroLLMi KOHTAKT), cOobLLeHMe 06 3KCMMyaTaluMoH-
NN3auns 3KCNNyaTauMOHHON rOTOB- HOW FOTOBHOCTM BbIBOAUTCS HA KeMMbl SBM (MeHt0 <5.1.6.0>, <5.7.6.0>).

HOCTU 1 cOObLLLeHNE O BKITHOYEHUN Harpy3Ka Ha KOHTaKTbl

cem MuHumanbHo gonyctumas: 12 B noct. Toka, 10 MA
MakcumanbHo gonyctumas: 250 B nepem. Toka/24 B nocT. Toka, 1 A
SSM Pa3penbHas/0606LLeHHas cUrHanM- becnoTeHuManbHas pas,u.eanaﬂ/oﬁoﬁu.teHHaﬂ CUrHanM3aumns Hemcnpas-
3auns HeMCNpPaBHOCTHM HOCTM (NepeknoYaloLLIMil KOHTAKT) BbIBOOATCS Ha KneMMbl SSM (MeHio

<5.1.5.0>).

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

WHTepdenc IF-mo-  Knemmbl nocneposatensHoro uMg- OnuunoHanbHbif IF-moaynb BCTaBNSeTca B MyNbTULLITEKEP B KNEMMHOM
nyns poBOro nHTepdernca aBToMaTnsn-  Kopobke.
POBAHHOW CUCTEMbI YNIPaBNeHNs
30aHnem

MopcoenmHeHMe 3aLLMLLEHO OT OLIMOBOYHOTO NOLKMHOUEHUS

Tabn. 13: HazHayeHue KnemMm

@ YBEAOMIJIEHUE

Knemmbl In1, In2, AUX, GND, Ext. off n MP oTBevatoT Tpeb0oBaHMIO «Ha-
OEe>KHOro pasgeneHuns» cornacHo ctaHgapty EN 61800-5-1

— C CeTEeBbIMUN KNIEMMaMU;

— ¢ knemmamu SBM 1 SSM (1 HaoﬁopOT).

CvicTema ynpasneHus BbinonHeHa B Buae KoHTypa PELV (protective extra
low voltage — 6e30nacHoe CBEPXHM3KOE HanpsiXKeHne). ITo 03Haqaer,
uTo (BHYTpEHHAS) MogaYa aNeKTPONUTaHUs OTBEYaeT TPeBOBaHMAM K
HaOe>KHOMY pasbednHEHUIO 3HeprocHabxkeHus, 3asemnenmne (GND) co-
eauHeHo c PE.

8.6 MoacoeauHenve auppepeHuy- Stratos GIGA Stratos GIGA B
anbHOro faTuvKa faBneHus

Tabn. 14: NopcoennHerHne anddepeHLManbHOro 4aTymka AasneHus

44 VIHCTPYKUMS N0 MOHTaXy 1 3kcnnyataumum » Wilo-Stratos GIGA, Wilo-Stratos GIGA B « Ed.01/2023-05



8.7 BbinonHeHue aneKTponoaknioye-
HUsA

9 MpenoxpaHUTenbHbie YCTPO-
cTBa

10 Bsop B akcnnyaTauuio

1 |

2
3

YepHbin Inl CurHan
CrHun GND | 3asemneHune
KopuuHeBbin +24B | +24B

Tabn. 15: MopcoeanHenune kabens ouddepeHumnanbHoro gaTymKa aBneHus

®

YBEOOMIJIEHUE

JneKTpuyeckoe NoAcoeAnHeHNe AnddepeHLManbHoro AaTimka fas-
NeHs BbINOMHARTCS Yepes HauMeHbLLNiA kabenbHblil BBogd (M12), pac-
MONOXEHHbI Ha 31eKTPOHHOM MofyJe.

B cny4ae pe>kuma cBOEHHOrO Hacoca B yCTaHOBKe Pa3BeTBJIEHHOW TPy -
661 AnddepeHUManbHbIN 0aTYMK AaBNEHNS NOACOeANHNTbL K OCHOBHO-
My Hacocy. ToUku n3mepeHus anddepeHLnanbHOro AaTtyvka gasneHus
pacnonoxxutb B 06LLe cOopHOM Tpybe co BcacbiBatoLLLeR CTOPOHbI U C
HamMopHON CTOPOHbI YCTAaHOBKM Pa3BeTBIIEHHON TPYyObl.

+  BbINOMHUTbL NOACOEANHEHME C YHETOM pPacnpeneneHus KNemm.
+ 3a3eMNUTb HACOC/YCTaHOBKY COMMACHO MHCTPYKLMM.
© YCTaHOBUTb leMOHTUPOBaHHbIE 3aLUTHbIE YCTPOICTBA, HaNpUMep KpbIlwKy Mopyns!

OCTOPOXHO

OnacHOCTb 0>KOroB NMPU KOHTaKTe C ropa4ummMmu I'IOBePXHOCTﬂMM!

Kopnyc Hacoca 1 hoHapb MOTyT HarpeBaTbCsl BO BPEMS 3KCMyaTaLuu, v
B pe3y/ibTaTe MPUKOCHOBEHUS K HUM MOXKHO MOMYYUTb 0XKOTU.

+ [pedycMoTpeTb MOAXOOSLLYHO 3aLUMTY OT KOHTAKTa.

+ lMepeq ntobbiMn paboTamy [aTb HAacOCY OCTbITb.

+ B 3aBMCMMOCTM OT NPUMEHEHUS U30NMPOBATb KOPTYC Hacoca.

+ Cobntogatb MECTHblE MPeanucaHus.

OMNACHO

OnacHoOCTb AN )XU3HU BCNeAcTBMe OTCYTCTBUSA 3aLLUTHBIX
ycTpoucrs!

OTCyTCTBME CMOHTMPOBAHHbIX 3aLUUTHbIX YCTPONCTB 3M1EKTPOHHOTO MO-
OyNA W 3aLUTHBIX YCTPOICTB B 06n1acTn MydThbl/3neKTpoaBuraTens Mo-
>KeT MPUBECTM K NMOSy4EHUIO OMaCHbIX AN XXU3HU TPaBM BCIEACTBUE
yOapa TOKOM UM KOHTAKTa C BPaLLaLWMMUCS OeTansiMu.

+ lNepen BBOOOM B 3KCM/yaTaLUMO CHOBA CMOHTUMPOBATb OEMOHTUPO-
BaHHblE 3aLUMTHbIe YCTPOMCTBA, HANPUMEp 3MEeKTPOHHbIA MOOY b
NN KOXKYXU MyDThl!

+ Jtobble paboTbl 4OMKHbLI MPOBOAMTHCS B 3aLLUMTHON 04eXKAe, 3aLUmT-
HbIX MepYaTKax M 3aLUUTHbIX OYKax!

+ lNepen BBOOOM B 3KCMyaTaLMIO YNOMHOMOYEHHbIN CNeumManucT gon-
>KeH MpPOoBepUTb paboTocnocobHOCTb NPeoXpaHNUTENbHbIX
YCTPOMCTB HAcoCa, 3/1eKTPOABUraTeNs U 31EKTPOHHOro Moayns!

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

46

Ksanudpukaumsa nepco-
Hana

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 3anpeLuaeTcs 3KCNIyaTMpoBaTh BHE yKasaHHOro pabouero
[ManasoHa.

+ 3anpeLuaeTcs aKCMIyaTMPOBATh HACOC C 3aKPbITbIMMU 3aMOPHbLIMU ap-
MaTypamu.

« 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
KoHaeHcaTa!

I'IpmmeHeHme HAacoCa B CMCTEeMax oxXJiaXXaeHnAa n KOHOUUMOHMPOBAaHUA

MOXKET NMpnBeCTn K 06pa3OBaHI/HO KOHOEeHCAaTa U NOBPEeXXOEeHUK0 3J1ieK-

TpoaoBuratens. 3ﬂeKTpO,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!

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

« PaboTbl N0 MOHTaXy/OeMoHTaxy: CneunanmcT fOMxXeH 6biTb
0by4eH obpalleHnto ¢ He0b6XoOMMbIMU UHCTPYMEHTAMU U Tpe-
OyrOLLMMUCS Kpene>KHbIMW MaTepuanamu.

« 06cny>XMBaHME O0JIHKHO MPOU3BOAUTLCS TMLAMMU, NpoLlen -
WKMK 0bydeHMe No NpUHLMNY PYHKLMOHUPOBAHMUS BCEMN yCTa-

HOBKW.
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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!

» [Ans NpenoTBpaLLEeHMst KaBUTALMOHHbIX LLYMOB ¥ MOBpeXXAeHuin Heobxoammo obecne-

YNTb MUHMMaAlIbHOE BXOOHOE faBJieH/e Ha BCACbIBAKOLLEM I'IaTPY6KE Hacoca. MuHumanb-

HOe BXOoOHOe faBneHue 3aBUcnT oT paboyen cutyaumm n paboyer Toukn Hacoca. OHO

OOJDKHO onpenendaTbCa 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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10.3 YcTaHOBKa cABOEHHOro Hacoca/
pa3BeTBNeHHON TPY6bl

A4 5120
5 3

A

Fig. 31: YcTaHOBKa OCHOBHOrO Hacoca

10.4 HacTtpoiika MowwHOCTH Hacoca

48

@ YBEAOMIJIEHUE

Mpn nepBoM BBOAE B 3KCMyaTaLMIO YCTaHOBKM Pa3BeTBIEHHON TPy6bl,
He CKOH(UrypupoBaHHoW NpeaBapuTenbHo, o6a Hacoca copacbiBatoTcs
Ha 3aBO[CKYIO YCTaHOBKY. [ocne noacoeavHeHns kabens cesa3u caBo-
eHHOro Hacoca otobparkaetcsa kog ownbkn E035. O6a npmeoaa paboTa-
HOT C YaCTOTOW BpaLLeHMs aBapUMHOIo pexxmma.

Mocne KBUTKpOBaHUs coobLeHns 06 ounbke ykasbiBaeTcst MeHto <5.1.2.0>, n muraet MA
(= Master, ocHoBHoI Hacoc). YTobbl KBUTUpPOBaTh MA, crieqyeT feakTUBMPOBaTh Br10KU-
POBKY [OCTYNa M akTUBMPOBATb CEPBUCHbIN pexkum. Oba Hacoca yCTaHOBIEHbI Ha
«Master» (0CHOBHOW Hacoc), M Ha aucnnesx 06omx aNeKTPOHHbIX Mogynei MuraeT MA.

= Ha)kaTveM KHOMKM ynpaBfieHns NoATBEPAUTb OOUH M3 ABYX HACOCOB KaK OCHOBHOM Ha-
coc. Ha gucnnee oCHOBHOro Hacoca nosiBNseTcs coctosiHve MA.
» TMogknounTb AuddepeHUnanbHbli aTYMK OaBNEHUS Ha OCHOBHOM Hacoce.

Toukm n3mepeHust ouddepeHLManbHOro AaTtymka AaBneHns OMKHbI HAX0QUTbCS B 06LLeN
cbopHo Tpybe co BcacbiBatoLLeil CTOPOHbI M C HAMOPHOW CTOPOHbI ABYXHACOCHOW YCTaHOB-
K. [pyroit Hacoc nokasblBaeT cocTosiHMe SL (= Slave, pe3epeHbIit Hacoc = Hacoc-napTHep).
Tenepb BCe OCTanbHble HACTPOWMKM HACOCA MOXKHO OCYLLLeCTBSATb TONTbKO HAa OCHOBHOM Ha-
coce.

@ YBEAOMIJIEHUE

[ns panbHenwero n3MeHeHns BPY4YHY0 OCHOBHOMO HAacoCa BbI3BaTb Me-
HI0 <5.1.2.0> (MHOpMaLMio 0 HaBUraUMM B CEPBUCHOM MEHIO CM. B [aBe
«Hasuraums»).

YCTaHOBKa paccuMTaHa Ha onpegeneHHyto pabouyto ToUKy (Touka NonHoM Harpy3ku, pac-
CYMTaHHas MakcMMarnbHas Tpebyemasi MOLLHOCTb TeMno- UM XONOA0NPOM3BOSUTENTbHO-
ctv). Mpu BBOAE B 3KCMITyaTaUMIo MOLLHOCTb Hacoca (Hanop) HacTpamsaThb cornacHo pabo-
Yell TOYKe YCTaHOBKM.

3aBofcKas yCTaHOBKA He COOTBETCTBYeT TpebyeMol A5 YCTaHOBKM MOLLHOCTM Hacoca.

Tpebyemast MOLLHOCTb HACOCa ONPeAenseTcs NPy MOMOLLM AMarpaMMbl XapakTePUCTUKN
BbIGPAaHHOrO TUMa Hacoca (Hanpumep, U3 NCTa OaHHbIX).

@ YBEOAOMIJIEHUE

3HayeHue pacxopa, 0To6pa>KaeM0e Ha gucnnee |R—MO,EI,yJ'I$| 1N BblBO-
oumoe B CUCTeMy yrnpaBJieHNAa 30aHNeEM, HeJlb34 MCNOoJIb30BaTb A4 pe-
rynnpoBaHna paGOTbI Hacoca. 3TO 3HaYeHune OTPa>kaeT JIWb TeHOEH-
UMK USMEHEHUA.

3HayeHwne pacxofa BbIBOONTCA HE Ha BCeX TUMaX HaCOCOB.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuep6a!

CNVLWIKOM HU3KUI pacxon MOXKEeT Bbi3BaTb NOBpeXOeHWe TOPLOBOTo
YNJIOTHEHUA, NpUYeEM 3Ha4eHne MUHUManibHO O0NyCTUMOTO pacxoda 3a-
BUCUT OT 4aCTOThbl BpaLlleHnsa Hacoca.

+ DaKTM4eCcKUii pacxod He A0oMKeH 6bITb HXKE MUHUMATBbHOTO Q..

OpuneHTUPOBOUHbIN pacyeT Q.

Qi = 10 % X Qoxvacoca X PAKT. HACTOTY BpaLLEHNA/MaKC. 4aCTOTY BpaLLeHUs
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10.5 BkniouyeHue Hacoca

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a!

» 3anpeLuaeTcs 3KCMyaTUPOBAaTb HACOC C 3aKPbITbIMX 3aMOPHbIMK ap-
MaTypamu.

. 3KCI‘IJ‘|yaTVIpOBaTb HACOC TOJIbKO B npenenax oonyctumMmoro pa6oqero
OnanasoHa.

Mocsie COOTBETCTBYIOLLETO BbIMOSHEHWS BCEX MOATOTOBUTENbHBIX PA6OT M NPUHSTUS BCEX
Mep NpefoCcTOPOXKHOCTM HACOC FOTOB K MYCKY.

MpoBepUTbL HAcoC nepeg MyckoMm.

Tpy6onpoBoabl 3aMofIHEHUS U BEHTUNSLMMN 3aKPbIThI.

Bce 3aLnTHbIe YyCTPOMCTBA (KOXKYX My Tbl, KPbILLKA MOAYIS) pa3MeLLeHbl HafIexa-
LM 06pa3oM U MPUBUHYEHBI.

Bce pnaHueBble 3aryLLKN CHATBI.

3anopHas apMaTypa Ha CTOPOHe BCaCbiBaHUS HACOCA MOTHOCTHIO OTKPbITA.

3anopHas apmaTypa B HanopHOWM NMMHUM HAacoCa NOMTHOCTBIO 3aKPbITa UK Crerka npu-
OTKpbITA.

@ YBEOAOMIJIEHUE

[ng TouHoro onpeneneHna 3Ha4eHna nogadm Hacoca pekoMeHagyeTcAd
YCTaHOBUTb pacxogomep.

ONACHO

OnacHOCTb Ans XXU3HU BCeACTBUE OTCYTCTBUSA 3aLUUTHbBIX
ycTpoucrs!

OTCyTCTBME 3aLMUTHBIX YCTPOMCTB KIIEMMHOW KOPOBKM UNn B 30HE My -
Thl/3N1EKTPOABUIATENS MOXKET MPUBECTU K MOJYYEHNIO OMACHBIX 419
>KW3HM TPaBM BCIIEA,CTBYE YAapa TOKOM MMV KOHTaKTa C BpaLLatoLLMMm-
€S 4acTAMU.

+ Cpasy no 3aBepLueHn paboT BCe MpeyCcMOTPeHHble MpefoXpaHn-
TenbHble 1 3aLMTHbIE YCTPOMCTBA AOMKHbI ObITb [OMKHBIM 06pa3zom
YCTaHOBMNEHbI HAa CBOW MeCcTa 1 NpuUBeAeHbl B PyHKLMOHANbHOE CO-
cTosHue!

BKHOUNTB HACOC: BOCCTAHOBUTL 3M1EKTPONUTaHME.

Mo pocTu>keHnn paboyeit YacTOTbl BPALLLEHUS MeJIEHHO OTKPbITb 3aMOpHY0 apMaTypy
B HaNOPHOW NIMHWUM 1 A,0BECTU HAcoC [0 paboyen TOUKH.

Bo Bpemsi nycka NonHOCTbIO yAanuTb BO3AYX U3 Hacoca Yepe3 BO34yXOBbIMyCKHOe
YCTPOWCTBO.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a!

B cnyyae BO3HMKHOBEHMSI HEOObIYHbIX LLYMOB, BUOpaLMIA, yTevek nnm
M3MeHEeHUs TemnepaTypbl NpU Nycke:

* HeMenneHHO BbIKNMI4YNTb HACOC U YCTPAHUTb NPUYUNHY.

B nepuon obkaTkM 1 B HOpPManbHOM pe>Xnme Hacoca HebonbLlas yTeuKa 1 BbICTynaHue

HECKOJIbKUX Kanenb ABNAKTCA HOpMOl7I. BpeMﬂ OT BpeMeHU Tpe6yeTc9| nposeneHne Busy-

allbHOTO KOHTPONIA. |_|pVI SIBHO BbIPpa>X€HHbIX yTe4Kax crnenyeTt 3aMeHUTb YNJIOTHEHUA.

10.6 XapaKTepucTUKM nocne BKho4e- Mpwv NepBoM BBOE B 3KCMyaTaLmio Hacoc paboTaeT € 3aBOACKMMM YCTAaHOBKAMM.

[ns HOVBMAYANbHOW HACTPOWMKM M NePeHaCTPOMKM HACOCa CYLLEeCTBYEeT CEPBUCHOE
MEHI0, CM. Tf1aBy «JKCMayaTaums».

VIHCTpYKLMs MO MOHTaXy 1 3kcnnyaTtaumnm » Wilo-Stratos GIGA, Wilo-Stratos GIGA B « EA.01/2023-05 49



10.7

50

JkcnnyaTtaums

* VHdopmaumio 06 ycTpaHeHUN HEMCMPABHOCTEM CM. TakxKe B rnaBe «HencnpasHoCTH,

MPUYMHBI 1 CNOCOBbI yCTPaHEHUS ».

e JlononHUTENbHYIO MH(*)OpMaLlVIIO 0 3aBOA,CKOM YCTaHOBKeE CM. B rnaBe «3aBoAckue

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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10.8
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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)

Ta6n. 16: Perynuposanue Ap-c/Ap-v

®

YBEAOMIJIEHUE

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
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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

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

DNIeMEHT MEHIO «YPOBHEM HUXKE»

v

JnemeHT MeHo «Hpopmaumsa»

f

DNleMEHT MEHIO «YPOBHEM BblLLE»

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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DneMeHT MeHto «Bblbop/HacTpoika»

t

v

11.5.3 Crpanuua owmbok

h E025

pu

Fig. 38: CTpaHuua ownbok (cocTosiHme
own6Km)

11.5.4 T[pynnbl MeHIO
ba3oBble MeHO

NHdopMaLoHHOe MeHIo

CepBU1CHOE MEHIO

MeHto KBUTUPOBaHMA OLLIMBOK

56

@ 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 MeHI0 0TOBPa>katoTCs HACTPOMKM, KOTOPble MOXKeT MOHAA0bUTLCS U3MEHWTL 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».

VIHCTPYKUMS N0 MOHTaXy 1 3kcnnyataumum » Wilo-Stratos GIGA, Wilo-Stratos GIGA B « Ed.01/2023-05



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.
* KBWUTUpOBaTb OLLUMGKYM TOMBKO MOCHE YCTPAHEHUS MPUYUHBI X BO3HUK-
HOBEHWS.
+ YCTpaHsTb HEUCMPABHOCTU LOMKHbI TONbKO KBaNM(ULMPOBaHHbIE
crneumanucTbl.

- B CJly4ae COMHEHUA CBA3aTbCA C U3TOTOBUTENEM.

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

MeHto 610KMPOBKM AOCTyna 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»
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. @ 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.
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11.6.7 AkTuBauus/meakTusauus 6noku-

POBKM foCTYyna

11.6.8 TepmuHupoBaHue

11.7

60

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 MOXKHO peAaKTUMPOBATb 3HAaYEHUS N HACTPOMKM AN AaHHbIX 3NEMEHTOB.

ON

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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1.0.0.0

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

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 )
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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
Stratos GIGA 40/4-63/11 (MHOWKauWs B BU-
ne 6eryuiei CTpoKK)

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
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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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5.1.2.0

5.1.23.0

5131

5.1.3.2

5133

5.1.4.0

5.1.5.0

5.1.6.0

5.1.7.0

5.2.0.0

5.2.1.0

5.2.2.0

5.2.3.0

64

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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5.2.4.0

5.2.5.0

5.2.6.0

5.2.7.0

5.3.0.0

5.3.1.0

5.3.2.0

5.4.0.0

5.4.1.0

5.4.2.0

5.5.0.0

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
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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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5.7.2.0

5.7.2.0

5.7.5.0

5.7.6.0

5.7.7.0
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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+

=)

& %

Jr
nr

Pl

Fa™
nr
N

PLIM

Jr
nr
n

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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5.8.0.0

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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BbiBop 13 paboTbl M noMeleHue

Ha XpaHeHue

0O6cnyxusanue/peMoHT

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.

TwaTtenbHO OYMUCTUTL HAacoC Nepef XxpaHeHrem!

Hacoc nonHOCTbIO OMOPOXKHUTB M TLLATENTbHO MPOMbITh.

OcTaTKM NepekaynBaemMon N NPOMbIBOYHOW XXMAKOCTEN CIINTb Yepes CIMBHYO NPoObKY,
cobpatb v yTMnusnposatb. CobntofaTb MeCcTHble MPeanncaHns 1 yKasaHus B MyHKTe
«YTunusaumsa»!

3aKpbITb BCACHIBAIOLLMIA N HAMOPHBbIN NaTPyOKM HAKOHEYHNKaMMN.

Mocne 4eMOHTaXka XpaHWTb HAacoC B CYXOM U 3aLLMLLIEHHOM OT MbIfiN MeCTe.

PaboTbl MO TEXHNYECKOMY 06CNY>XKMBAHWIO: CMELMANUCT [OJIKEH ObiTb 03HAaKOMIIEH C
npasvnamm o6paLLeHns ¢ MPUMeHSeMbIMI 3KCMITyaTauMOHHBIMU MaTepuanamm n ux

yTUnmsauum.

PaboTbl ¢ anekTpoobopyaoBaHem: paboTbl C 31eKTPoobopyaoBaHMEM [OMKEH Bbl-

NOJSHATL TONBKO 3MEKTPUK.

Pab0Tbl N0 MOHTaXKy/OeMoHTaxKy: CreunanncT AoMmKeH 6biTb 06yUeH 06paLLeHmio ¢

HeobX0AMMbIMU MHCTPYMEHTaMU U TPebyoLLMMUCS KPeneXKHbIMU MaTepranamu.

PekoMeHOyeTcs Nopy4aTbh TeXHUYECKoe 06CNy>XKMBaHUE U NPOBEPKY YCTAHOBKU COTPY -
HMKaM TexHu4yeckoro otgena komnanum Wilo.

ONACHO

OnacHOCTb AN XXU3HU BCNeACTBME NOpa>KeHUs IneKTpuye-
CKUM TOKOM!

HeHaponexxallye 0eicTBrs Bo Bpems paboT ¢ 3nekTpoobopyaoBaHuem

NPVBOAST K CMEPTU BCIEACTBIE NMOPaXKEHUS ATEKTPUYECKUM TOKOM.

+ Topy4aTb BbIMOJIHEHME PabOT Ha 3NEKTPUHECKUX MPUGOPax TOMbKO
3MEKTPUKY.

+ lepeq Hauanom Nobbix paboT arperat HEOOXOAMMO OTKIHOUUTb OT
3MEKTPONUTAHUS U MPENOTBPATUATL €0 MOBTOPHOE BKITKOHEHME.

+ TMoBpexAeHus Kabens 3MeKTPONMTaHUs Hacoca QOMKHbI YCTPAHATb-
Csl TOMBKO 3MIEKTPUKOM.

+ Hu4ero Henb3s BCTaBASTb B OTBEPCTUS 3MIEKTPOABUTATENS UMW dNEK-
TPOHHOTO MOAYJIS U HENb3s UX MEPEKPbIBAT.

+ Cobntofatb MHCTPYKLMM MO MOHTaXy W 3KCryaTaLmm Hacoca,
YCTPOWCTBA KOHTPOJIS YPOBHS M MPOUMX NMPUHALNEXKHOCTEN.

+ 1o 0KOH4YaHKM paboT CHOBA YCTaHOBUTb AEMOHTUPOBAHHbIE 3aLLUT-
Hble YCTPOWCTBA, HAaNpUMep KPbILLKY UW KOXKYXU MydT.

ONACHO

PoTop Ha 0CHOBe MOCTOSIHHOIO MarHMTa, PAaCNOMOXKEeHHbIN BHYTPU HacoO-
ca, MO>KET NpeACcTaBNAATb CMePTeSIbHyt0 ONAaCHOCTb MPW AeMOHTaXKe Ans
NN, C MEOVLMHCKMMM UMNNaHTaTaMu (Hanpumep, KapanoCTUMYATO-
pom).
- Cobntogatb o6Lume npaBmia obpaLLeHns ¢ aneKTpuyeckummn npnbo-
pamu!
» He BckpbiBaTb anekTpodsuraTens!
» JleMOHTaXX 1 MOHTaXX pOTOpa Nopy4aTb TOIbKO CreLmanucTam Tex-
Huueckoro otaena Wilo! Jlnua ¢ kKapanocTUMynsaTopom He Jomnyc-
KatoTca K Takum pabotam!
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@ YBEOOMIJIEHUE

MarHuTbl BO BHYTPEHHEN YacTn 3MIEKTPOABMUraTENS HE OMacHbI, NoKa
ABUraTenb NOMHOCTbIO cO6paH. Jlnua ¢ KapAMOCTUMYNSITOPOM MOTYT
npubnmxxaTbes K Hacocy 6e3 orpaHnyeHuit.

OCTOPOXHO

TpaBMMpoOBaHMe NepcoHana BCneacTBUMe MOLLHbIX MarHUTHbIX
nonemn!

IMpW OTKPbITAN 3NEKTPOABUTATENS MPOUCXOAUT PE3KOE YBENTMHEHNE

MOLLHOCTY MarHUTHbIX MOJIEN B HAPY>KHOM HarnpaBieHun. 3TO MOXKET

MPUBECTM K CEPbE3HbIM NOPEe3aM, 3aLLeMIeHUsM 1 yLumbam.

+ He BCKpbIBaTb 3M1eKTPOABUTaTENb!

+ J[leMOHTaX U MOHTaX (hnaHLa 3NeKTPOABUTaTeNs 1 NOALLIMMHUKOBO-
ro LWMTa B LeNsX NpoBefeHns paboT no 06Cny>K1BaHWIO U PEMOHTY
nopy4aTb TOJIbKO CMELManucTam cepsrcHoim cny>x6sl Wilo.

ONACHO

OnacHo Ans >XU3HU U3-3a BO3MOXKHOCTU yaapa 3neKTpuye-
CKUM TOKOM! FeHepaTOpHbIA UNKU TYPOGUHHBIN Pe>XXUM NpU Ha-
NMYMKM NOTOKa Yepes Hacoc!

[la>ke Npy OTCYTCTBUM 3MEKTPOHHOTO Moy st (6€3 3MeKTpUYecKoro
MOACOEAMHEHWS) HA KOHTAKTaX 3M1EKTPOLABUTATENS MOXKET MPUCYTCTBO-
BaTb OMACHOE KOHTAaKTHOe HanpskeHue!
+ Y6eauTbcs B OTCYTCTBMU HAMPSOKEHNS Y 3aKPbITb UM OTTOPOANTD
HaxopsLuMecs noA Hanps>KeHnem cocegHme yactu!
* 3aKpbITb 3aNOPHYO apMaTypy Nepes HacoCoM U 3a HUM!

OMNACHO

OnacHOCTb AN )KU3HU NPU HE CMOHTUPOBAHHOM 3J1IEKTPOHHOM
monyne!

KoHTaKTbI ANeKTpoasuraTensd MoryT HaxoguTbCd nopn onacHbIM 04
KU3HU Hal'lpﬂ)KEHI/leM!

Hopmaanaﬂ JKCnnyaTauma Hacoca oonycKaeTcd TONbKO Npu CMOHTU-
POBAHHOM 3/1EKTPOHHOM Mopyne.

o KaTerOpI/ILIeCKVI 3anpelaeTcda noacoeanHATb UK 3KCNJTyaTUpoBaTh

Hacoc 6e3 YCTAHOBJIEHHOTO 3J1IEKTPOHHOIO MO,Elynﬂ!

ONACHO

OnacHOCTb AN XXU3HU BCNeacTBue naaeHus aetanen!

CaM Hacoc U1 ero 4acTu MoryT 6bITb O4eHb TSXKENbIMU. [ageHne geTanen

MO>XET MPUBECTU K NMOpe3aMm, 3allieMeHVsM, yLUnbam unu yaapam,

BM/IOTb 40 CMEPTENbHOrO UCXOAA.

+ Mcnonb3oBaTh TONbKO NoaxoAsiiee NogbeMHoe 060pynoBaHve 1
(hMKCUpoBaTb OeTanu, YTobbl He [OMYCTUTH UX MAAEHUS.

+ [NpebbiBaHVe NOM BUCALLMM IPy30M 3ampeLLeHo.

+ [py XpaHeHWU ¥ TPaHCMOPTUPOBKE, a TakXKe Nepef BCEMM YCTaHO-
BOYHbIMU U MOHTA>KHbIMM paboTamu criegyeT obecrneunTs 6e3onac-
HOE MOJIOXKEHWE U YCTONYMBOCTb HAacoca.
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ONACHO

OnacHoOCTb Ans XXU3HU BcneacTeue oTbpacbiBaHUSA MHCTPY-
MEeHTOB!

MpumeHsemble Npy 06Cy>KMBaHWM Bana aneKTpoaBuraTens UHCTpy-

MEHTbI MOTyT ObITb OTOPOLLEHbI NPY KaCaHUM BPALLAKOLLMXCS YacTen.

B03MO>XHbI TPaBMbI, B TOM Yucie cMepTesbHble!

+ lpumeHsemble Npu 06CNy>XKMBAHUN UHCTPYMEHTbI JOMKHbI ObIThb
MOMHOCTbIO Y6paHbl Nepen BBOAOM Hacoca B aKCmyaTauuio!

OCTOPOXXHO

CyLuecTByeT ONaCHOCTb MOJTy4eHUS 0XKOTOB UINU NPpUMep3aHust
NPU KOHTaKTe C HACOCOM/YCTaHOBKOIA.

B 3aBucumocTu ot paﬁoqero COCTOAHMA HAacoCa NI YCTAaHOBKK (TEMI'Ie—

patypa I'Iep(EKa“WIBBEMOIZ )KVI,D,KOCTM) Be€Cb HACOC MO>XET CUJTIbHO Ha-

FPETHCA UITN OXJTaOQUTbCA.

- Bo BpemM4a akcnnyartaumn COﬁJ'HO,EI,aTb gucTtaHumio!

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

» Jltobble pa6OTbI OOJDKHbI MPOBOOUTLCA B 3alMTHOM ogexae, nep-
HaTKax N 3alLNTHbIX OYKaXx.

OCTOPOXHO

OcTpble KPOMKM Ha paboyem konece!

Ha paboyem konece MoryT 06pa3oBbiBaTbCS OCTPbIE KPOMKU. BO3HMKaEeT
OMacHOCTb OTPe3aHus YacTen Tena!
+ Mcnonb3oBaThb 3alWMTHbIE MEpPYATKK, MpefoXpaHsioLue oT nope3os!

@ YBEOOMIJIEHUE

Mpw BbINONHEHNY Tt0ObIX MOHTAXXHbIX paﬁoT nna HaCTpOVIKVI npasuib-
HOW no3ununm pa6ot4ero KoJieca B Koprnyce Hacoca HeobxoaoMMOo Ucnosb-
30BaTb MOHTa>KHYHO BVIJ'IKy!

MoHTa)kHasa BunKa ans paboT no HacTpowike
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13.1

13.2

13.3

13.4

KoHTponb akcnnyatauuu

Pa6oTbl no TexHuyeckomy obcny-
XKUBaHUIO

OHOPO)KHEHMQ U OYUCTKa

3ameHa TopueBoOro ynjioTHeHUsa

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a!

Hacoc nnu anekTpoasurateslb MOXHO NMOBPeANTb N3-3a HECOOTBET-
CTBYIOLLLETO pexxnma paboTbl. IKcnnyaTaums ¢ 3aKpbITON 3aMNOpHOM ap-
MaTypoW SIBNSeTCS KpUTUYECKOM, @ MPU NepekavnBaHnm ropsumx Xxmg-
KoCTen — onacHon. Hacoc He gomkeH paboTaTtb 6e3 pacxoga nonblue

1 MUHYTBIL. BcrieacTBMe HaKOMMEHUS SHEPTUM TeMMepaTypa CUIbHO No-
BbILLAETCS, YTO MOXKET NPMBECTU K MOBPEXKAEHU0 Bana, paboyero kone-
Ca 1 TOpPLEBOro ynnoTHEHUSL.

» Hacoc ponmxeH paboTaTbh TONbKO C NepeKayrBaeMon XXMGKOCTbIO.

+ He BKNtoYaTb HacOC NpU 3aKPbITON 3aNOpHOM apMaType BO BCacbiBa-
HoLLEen TMHUN.

+ He BKNtOYaTb HAaCOC HA ANNTENbHOE BPEMS MPU 3aKPbITON 3aMopHOW
apMaType B HarnopHOW IMHWUU. BO3MOXKeH neperpes nepekavnBaemMoim
XKNAKOCTU.

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

PerynsipHo NnpoBepsiTb CTaTUYeCKME YNNOTHEHWS U YNNOTHEHWE Bana Ha HapyLleHve
repMeTUYHOCTL.

Ha Hacocax ¢ TopueBbIM YMOTHEHWEM BO BPEMS 3KCMyaTaLMmM HapyLLUEHNe TepMeTny-
HOCTW OTCYTCTBYET WM NPOSIBASETCS NULLIb B HE3HAUYUTENbHOW cTeneHun. Ecnv ynnoT-
HeHVe OaeT 3HaUYNTESbHYIO TeUb, er0 MOBEPXHOCTU U3HOLLEHbI. YTNINIOTHEHME NOONEXNUT
3ameHe. CpoK cJly>k6bl TOPLLEBOro YNIOTHEHUS B 3HAYMTENbHOW Mepe 3aBUCUT OT YCIo-
BWI1 3kcnnyaTaumn (TemnepaTypa, AaBneHue, XxapakTepucTUKK cpeabl).

[ns obecneyeHns NOCTOSHHOM rOTOBHOCTM K paboTe Wilo pekomeHayeT He MeHee o -
HOTro pasa B HefleJto BKII0UATb HACOC Ha KOPOTKOE BPeMsl.

PerynsipHo npoBepsaTb nogadvy Bo3ayxa Ha Koprnyce 3neKTpoaBuraTens. 3arpsisHeHus
YXYOLIAOT OXNaXkOeHne 3NeKTpoaBMraTens u afnekTpoHHoro moayns. Mpu Heobxoom-
MOCTW YCTPAHWUTb 3arpsi3HEHNS U BOCCTAHOBUTb HEOTPAHUYEHHYHO NOAaYy Bo3ayxa.

OCTOPOXHO

OnacHOCTb TPaBMUPOBaHUSA NepCcoHana 1 3arpsisHeHUs OKpy-
>Kawoulen cpepbi!

0 COﬂ.ep)KVIMOG HAacocCa N NPpOMbIBOYHAA XXNUOKOCTb OOJI>KHbI YyTUNNU3U-

pOBaTbCS B COOTBETCTBUM C 0(MLMATIbHBIMW MPEeaNUCaHUIMU.
+ Jtobble paboTbl 4OMKHbBI MPOBOAMTHCS B 3ALLUMTHON 0OexXae, nep-
YaTKax Y 3aLUMUTHBIX OYKaX.

B nepunon ﬂpVIpa6OTKVI BO3MO>XHbl HE3HAYUTEJIbHblE KanesbHble yTEYKN. Tak>xe BMonHe

A0NyCcTVMMA He3HaYUTeNbHasa yTeuka B BUAe BbICTYNaHWs Kanenb BO Bpems CTaHOAPTHOWM
3KCMnyaTaumm Hacoca.

Mo aTon NpuymHe cnefyeT NPOBOANUTL PEryNspHbIN BU3YarnbHbIN OCMOTP. MNpy 0T4eTNNBO
3aMeTHOM yTeyKe 3aMeHNUTb YNIOTHeHMe.

Komnanus Wilo npegnaraeT peMOHTHbINA KOMMIIEKT, KOTOPbI COAep>KUT HeobXxoanmMble
CMEeHHbIe 3an4acTu.

@ YBEAOMIJIEHUE

MaruuTsbl, PaCnosIo>KEeHHbIe BHYTPU 3NeKTpoaBuraTend, He npencraB-
NS0T HAKAKOW OMAacHOCTU ONg nuy, ¢ KapaonocTumMynaTopamm, noka He
BCKPbIBAETCA 3/1eKTpoaBUraTesib N1 He BbIHUMAeTCda poTop. 3ameHa
TOPUEBOTro yNNOTHEHNA MOXKET 6bITb npoeeneHa 6e3onacHo.
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AdeMoHTaXxK

OCTOPOXHO

OnacHocTb OGBapMBaHMﬂ XKUOKOCTbIO UINU napom!

I'Ip|/| BbICOKUX TEMMEPATypax I'lepeKaLII/IBBEMOVI XKNOKOCTU N BbICOKOM
CACTEMHOM OaBJIEHUU NMpenBapuUTesibHO O0AaTb HACOCY OCTbITb U C6p0—
CUTb OaBJieHne B YyCTaHOBKeE.

yCTaHOBKy 06eCcTOUNTb M 3aLLNTUTL OT HEeCAaHKLUMOHMPOBAHHOIO MOBTOPHOTO BKITHO4e-
HUA.

2. TpoBepuTb OTCYTCTBUE HAMPSXKEHUS.

3. 3a3emMnuUTb M 3aMKHYTb HAKOPOTKO pabo4mii y4acTok.

4. 3aKpbITb 3aNOpHY0 apMaTypy nepef HaCOCOM U1 3a HUM.

5. OTcoeguHWTbL NPOBOMA ANs NOAKMOYeHMs K ceTU. OTcoeanHUTb Kabenb onddepeH-
LManbHOro AaTumnka gasnenns (ecnm nmeetcs).

6. C6pocuTb faBeHMe B HacoCe NyTeM OTKPbIBaHWA BeHTURALMOHHOro Knanaxa (Fig. I/1l,
nos. 1.31).

: Mpw Bcex npuBeaeHHbIx ganee pabotax cobntogatb NpeAnncaHHbIn
KPYTALLMIA MOMEHT 3aTA>KKM L1 COOTBETCTBYIOLLEro TUna pe3b6bl (Ta-
6nmua «KpyTalme MOMeHTbI 3aTSKKM»)!

7. Tlpy HanuuumM oTcoegnHUTL Tpy6onpoBoabl M3MepeHus AasneHus auddepeHumans-
HOro gatyunka gasneHuns.

8. Ecnu pnuHbl kabens He[oOCTaTOYHO ANS OEeMOHTaxXa NpMBOAa, OTCOeANHUTb Ha
Knemmax afnekTponsuratesb v kabenb A4 NOJKNIOYEHNS K CETU.

9. [1eMOHTMPOBATb KOXYX My ThbI (Fig. I/, no3. 1.32) ¢ NOMOLLbIO MOAXOASLLETO WNHCTPY -
MeHTa (Hanpumep, OTBEPTKM).

10. OcnabuTb BuHTHI (Fig. I/il, no3. 1.5) kpenneHus 6noka MydTbI.

11. OcnabuTb KpenexHble BUHTbI 3nekTpoasuratens (Fig. I/, nos. 5) Ha dnanue anek-
TpoAaBuraTens u ¢ NOMOLLbIO NOAXOASLLEro NOAbEMHOMO yCTPONCTBA NOJHATL NpU-
BOf, C Hacoca.

12. Ocnabwe kpenexHbie BUHTbI hoHaps (Fig. I/il, no3. &), cHaTb ¢ kopnyca Hacoca 6nok
oHapa ¢ mydTon, Ban, TOpLeBoe ynnoTHeHWe 1 paboyee Koneco.

13. OTnycTUTb KpenexkHyto raiiky pabouero koneca (Fig. I/ll, nos. 1.11), cHaTb pacnono-
>KEHHbIN Mo Hel 3aXKMMHBbIA anck (Fig. I/l, no3. 1.12) u cHatb pabouee koneco (Fig. I/
I, no3. 1.13) ¢ Bana Hacoca.

14, [eMoHTUpOBaTb pacnopHyto wanby (Fig. I/, no3. 1.16) 1 npn HE06X0AMMOCTH NPU3-
MaTuueckyto wnoHky (Fig. I/ll, nos. 1.43).

15. CHsTb TOpLEeBOe yNIoTHeHNe (Fig. I/l, nos3. 1.21) c Bana.

16. W3sneub mydTy (Fig. I/Il, no3. 1.5) c Banom Hacoca n3 doHaps.

17. TwaTenbHO 0YMCTUTb NPUTOHOYHbIE/MOCaA0UHbIE MOBEPXHOCTM Bana. ECiiv Ban no-
BPEeXX[A,eH, TakXKe 3aMeHUTb ero.

18. YpanuTb HenmoABMXHOE KOMbLLO TOPLIEBOTO YNIIOTHEHUS C MaHXXeTol 13 dnaHua do-
HapA, a TaKkxke ynnoTHuTenbHoe konbuo (Fig. I/Il, no3. 1.14). QuUMCTUTL NOCaOUHbIE
rHesna ynnoTHeHWN.

MoHTax

1. BcTaBUTb HOBOE HEMOABWMXKHOE KOJbLIO TOPLIEBOrO YMNOTHEHNS C MaH>KeTOW B THe340
ynnoTHeHWs dnaHua goHaps. B kayecTBe CMa3knm MOXHO UCNOMb30BaTb 06bI4HOE
CpeAcTBO AN MbITbS MOCYAbl.

2.  MOHTMpOBaTb HOBOE YNNOTHUTEbHOE KOMbLO B Na3 rHe3aa ynioTHUTENbHOro KombLa

oHaps.
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10.

11.

12.

13.

14.

15.
16.

MpoBepUTb CBA3M CKOJIb3ALLEN MOBEPXHOCTH, NPY HEOOXOOMMOCTU OUNCTUTD U HaHe-
CTW Ha HUX TOHKWI CNon Macna.

MonyMydTbl C KOMMNEHCALUMOHHBIMK WabaMu MexxAy HUIMU NpefBapuUTenbHO
CMOHTMPOBATb Ha Bane Hacoca u NpefBapuTeIbHO CMOHTUPOBAHHBIN y3en Bana Myd-
Tbl OCTOPOXKHO BBECTU B (POHapb.

HapeTb HoBOE TOpLIEBOE YNOTHEHME Ha Bas. B KauecTBe CMasKu MOXKHO MUCMOSb30-
BaTb 06bIYHOE CPEACTBO ANs MbITbs NOCYAbl (MPY HEOB6XOLMMOCTH CHOBA BCTaBUTD
MPU3MaTUYECKYHO LUMOHKY M PacropHyto Wanby).

MoHTUpoBaTh paboyee KONECo ¢ NoAKNaaHou (-biMK) Wwanbon (-amu) 1 raikon, npm
3TOM 3aKOHTPUTb Ha BHEeLIHeM anameTpe pabouero Koneca. Mi36eraTb NOBpeXXaeHuit
TOPLEBOro yNOTHEHUS M3-3a nepekoca.

MpenBapuTeNbHO CMOHTUPOBAHHbIN y3e POHaps OCTOPO>KHO BBECTM B KOPMYC HACO-
ca ¥ NPUBUHTUTL. [pn 3TOM yAep>KMBaTb BpaLlatoLmecs 4acTi Ha MydTe, 4Tobbl He
FOMYyCTUTb MOBPEXAEHVI TOPLEBOrO YMIOTHEHNS.

HeMHoro ocnabuTb BUHTBLI My Thbl, MPeBapUTENbHO CMOHTUPOBAHHYO My Ty pac-
KpbITb.

MOHTI/IpOBaTb neKkTpoasuraTesb C NTOMOLLbIO Noaxondauero nogbemMHOro YCTDOIZ—
CTBa U 3aBUHTUTb CoedlMHeEHNEe (i)OHapb — 3JIeKTpoaBuraTernb.

BcTaBuTb MOHTaXHY0 BUNKY (Fig. 47) Mexkay hoHapem 1 MydToit. MoHTaXHas BUIKa
[0MKHa pacrnonaratbcs 6e3 3a3opa.

CHauana crerka 3aTaHyTb BUHTbI MydToi (Fig. I/ll, nos. 1.41), noka nonymydTsl He 6yayT
npuneratb K pacnopHbiM Lwanbam.

3aTeM paBHOMEPHO NPUBUHTUTbL My TY. [pM 3TOM aBTOMaTUYECKU yCTaHaBNMBaeTCS
npeanucaHHoe paccTosHUe Mexxay hoHapeM U MypTor — 5 MM Ha, MOHTa>XKHON BUIT-
KOW.

OeMOHTU POBaTb MOHTA>XHYH BUJIKY.

Mpu HaNMYMM MOHTMPOBATL TPYHOMNPOBOAbI M3MEPeHUS AaBneHns AnddepeHumnans-
HOro [ATYMKA AaBNEHNS.

MOHTMPOBaTb KOXKYX My Tbl.

CHOBa NpUCoeaMHNTL Kabenb A NOOKMOHYEHNS K CETU U, eClIM umeeTcs, kabenb andg-
depeHuManbHOro gaTymka gaBneHus.

@ YBEOOMIJIEHUE

Co6nopaTh Mepbl, TPeayCMOTPeHHbIE MpY BBOAE B 3KCAyaTaumio (cm.
rnasy «BBOM B 3KCMAyaTaLMio»).

17.
18.

OTKpbITb 3aMOPHYO0 apMaTypy Nnepes HACOCOM M 33 HUM.

CHoBa npmBecTn B nencrene npenoxpaHnTenb.
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135 3ameHa anekTpoaeuraTtens/npu-
Bofa

13.5.1 [eMOHTaX 3/IeKTPOHHOro Mogyns

74

ONACHO

OnacHoOCTb ANs XXU3HU BCNeACTBMe Nopa>keHUs aneKTpuye-
CKUM TOKOM!

HeHapne>kalume 0encTBMS BO BpeMsi paboT € 311eKTpoobopyAoBaH/EM

NpUBOOAT K CMEPTU BCJIEACTBME MOPAXKEHUS INEKTPUYECKUM TOKOM.

+ [Nopy4aTb BbiNonHeHMe paboT Ha ANeKTpUUeckmx Npubopax ToJIbKo
ANEKTPUKY.

 lNepepn Havanom ntobbix paboT HeobxooMMo 0becToUnTb arperar,
NpefoTBPaTUTb ero MOBTOPHOE BKJTOYEHME U MOJ0XKAATb 5 MUHYT.

« TpoBepwnTb, BCe N1 NoacoeamnHeHns (B ToM uncne 6ecnoTeHumnanb-
Hble KOHTaKTbl) 06€CTOUEHbI.

+ KaTeropuyecku 3anpeLuaeTcs BCTaBASTb NOCTOPOHHME NPeAMeThl B
OTBEPCTUS INIEKTPOHHOTO MOy S

+ lMoBpexxaeHus kabens 3neKTPoONUTaHWs HACOCa MOMXKHbI YCTPAHATb-
€Sl TOJIbKO 3MEKTPUKOM.

+ CobntofaTh MHCTPYKLMMW MO MOHTaXKy W 3KCMyaTaumm Hacoca, anek-
TpoQBWUraTens U NPoYMX NpUHaOIexXHOCTeN.

+ [No oKOHYaHUM paboT CHOBA YCTaHOBUTL [EMOHTMPOBAHHbIE paHee
33aLUMTHbIE YCTPOMCTBA, HAMPYMEP KPbILLIKY MOAYJIS.

ONACHO

OnacHOCTb Ans XXU3HU U3-3a KOHTAKTHOrO Haﬂpﬂ)KEHMﬂ! U3-3a
Hepa3psA>XXeHHbIX KOHOEeHCAaTOPOB B 3JIEKTPOHHOM MoAyJie Mo-
XKeT BO3HUKATb BbICOKOE KOHTAaKTHOE Hamnpsa>XeHue gaxxe B
BbIK/TIO4Y€HHOM COCTOSIHUMU.

[p1KOCHOBEHME K OeTansiM, HaXoOsLUMMCS NMOL, Hanps>KeHWeM, MPUBO-

OUT K CMEepPTU UMK TSXKeNbIM TPaBMaM.

+ lNepepn npoBeneHnem paboT Ha HACOCE OTKIMHOYNTb HaNps>KeHWe M-
TaHWSA 1 NOJ0XAaTb 5 MUHYT.

« TpoBepwnTb, BCe N NoACOeanHeHNs (B TOM Yncrie 6ecrnoTeHumnarnb-
Hble KOHTaKTbl) 06eCTOUEeHbI.

« KaTeropuyecku 3anpeLuaeTcs BCTaBASTb MOCTOPOHHME NPeaMeThl B
OTBEpPCTUS INIEKTPOHHOrO MOy s,

ONACHO

OnacHo ANns >XM3HU U3-3a BO3MOXKHOCTU yiapa 3NeKTpuye-
CKMM ToKoM! FeHepaTOpHbIi UNU TYPOUHHDIN PeXXUM Npu Ha-
nuumumM NoToka Yepes Hacoc!

[laxke Npwv OTCYTCTBUM 3MEKTPOHHOTO Moy s (6e3 3NeKTpUYeckoro
NOACOeAMHEHIS) HA KOHTAKTaX 3MIeKTPOABUTaTENs MOXKET NMPUCYTCTBO-
BaTb OMacHOe KOHTAKTHOe Hamps>keHue!
+ Y6eOmTbCs B OTCYTCTBUM HAMPSXKEHUS 1 3aKPbITb UM OTFOPOAMUTH
HaxoOALMecs Mo HanpsiXKeHeM cocegHue YacTu!
+ 3aKpbITb 3aMOpHYtO apMaTypy nepeg HacoCoM 1 3a HUM!

YBEOOMIJIEHUE

MarHuTbl, pacnonoeHHble BHYTPY 3NeKTPoABUraTens, He NpeacTas-
NS0T HUKAKOW OMACHOCTM ANS NNL, C KAPANOCTUMYNATOPaMK, NMoKa He
BCKPbIBAETCS 3MeKTPOABUraTeNb UIN He BbIHUMAETCA POTOpP. 3aMeHa
3M1eKTPOHHOr0 MOay NS MoXKeT BbITb NpoBefdeHa 6e3onacHo.
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1. YCTaHOBKy obecTounTb U 3aWNUTUTb OT HECAHKUMOHMPOBAHHOTO MOBTOPHOIO BKKO4Ye-
HUA.

3aKpbITb 3aMOPHYIO apMaTypy nepeg HaCoCOM M 33 HUM.
Y6eauTbCs B OTCYTCTBUM HANPsXKEHNS.

3a3eMJIMTb U 3aMKHYTb HAKOPOTKO pabouunii y4acTok.

i s

OTcoeguHUTL NPOBOA A5 NOAKIOYeHMs K ceTh. OTcoeanHuTb Kabenb ouddepeH-
LManbHoro gatunka aasnenus (ecnu nmeercs).

6. TMpu HeobXxoAMMOCTM yaanuTb Apyrie kabenu (gatunkiy, coobieHns u T. n.).

7. YDBanuTb BUHTbI C 3y6HaTbIMM CTONOPHbIMK warnbamm 1 BbITalWNUTb 3J'IeKTpOHHbIlh MO-
Oynb OBXKEHNEM BEPTUKANIbHO BBEPX.

BHUMAHUE

OnacHoCTb MaTepuanbHOro yuiep6a npm oTcyTCTBUM dneK-
TpoHHoro mogyns!

HopMmanbHbIf pexkum paboTbl Hacoca [OMNYCKAeTCS, TObKO ecrn
CMOHTMPOBAH 3N1EKTPOHHbIN MOAYIb.

be3 ycTaHOBNEHHOrO 3/1eKTPOHHOr0 MOAY /1A 3anpeLLaeTcs NogKa4aTh
NN 3KCNyaTnpoBaTb Hacoc.

@ YBEAOMIJIEHUE

[eMOHTa)>K U MOHTaXK 3NIEKTPOHHOro Mmoaynsd cnenyeTt Bbinos-
HATb B COOTBETCTBUU C VIHCTPYKLlMeﬁ, KOTopasa npunaraeTca K
3an4yacTu.

BHUMAHUE

OnacHoOCTb MaTepuanbHOro yujep6a us-3a HeflOCTaTOYHOM
BEHTUNSALMMN 3NEeKTPOHHOro mopyns!

Mpw mowHOCTM aBuratens = 11 kBT B aneKTPOHHbIN MOAYNb AN Oxna-
>KO,EHUS BCTPOEH BEHTUNATOP C PeryiMpyeMon 4acToTON BpaLLeHus.
BeHTUNATOp BKMOYaeTCs aBTOMATUYECKK, eCNM TeMnepaTypa pagmaTto-
pa gocturaet 60 °C.

BeHTUNATOp BCacbiBaeT BHELUHWUA BO3AYX, KOTOPbIA MPOXOAMNT Yepes
BHELLIHIOKO MOBEPXHOCTb pagnaTopa. OH BKNHOYAeTCA TOMbKO B Cy4asXx,
KOrga 3NMeKTPOHHbIN Mogynb paboTaeT nog Harpy3skomn. B 3aBncumocTu
OT YC/IOBUIN OKPY>KatoLLen cpefbl BEHTUMNATOP 3aCacbiBaeT Mblflb, KOTO-
pas MO>XKeT HakannmMeaTbCs B paguartope.

« PerynsipHo npoBepsiTb Ha 3arpsi3HEHNE 3N1EKTPOHHbIE MOAYNN NPU
MOLLHOCTK = 11 KBT.

+ Mpv He06X0QMMOCTM OUULLATL BEHTUNIATOP 1 PaguaTop.

13.5.2 MoHTax MOHTa> QOMKEH OCYLLECTBAATLCS HA OCHOBAHUM [eTallbHbIX YepTexkei B rnase «[e-
MOHTaX», a Tak>Ke YepTexkelt obLLero BUAa B rnase «3an4yactus.

» OTAenbHble YacTU Neped MOHTaXKOM OYMCTUTB U NMPOBEPUTB HA OTCYTCTBME M3HOCA. 3a-
MEHUTb MNOBPE>XXAeHHbIE NN U3HOLLEHHbIE YaCTV OPUTMHANbHBIMK 3aN4YacTAMK.

+ lMepen MoHTaXkom 06paboTaTb MOCA[04HbIE MOBEPXHOCTU rPadMTOM UM aHaNOrny-
HbIM MaTepuanom.

> TMpoBepWTb yNMNOTHUTESbHbIE KOMbLA Ha HaM4YMe NOBPEXAEHNS U NPU HEOOX0ANMOCTH
3aMEeHUTb.

 [nockue ynnoTHeHUs noAanexkaT 06s3aTenbHON 3amMeHe.
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13.5.2.1 MoHTaXX 3neKTPOHHOro Moy ns

76

ONACHO

OnacHOCTb Ans XXU3HU BCeACcTBUE NOPaXkeHUs 3neKTpuye-
CKUM TOKOM!

HeHagne>kalume genctems Bo Bpems paboT ¢ anekTpoobopynoBaHMeM

NpUBOAST K CMEPTU BCNEACTBME NOPAXKEHNS INEKTPUHECKUM TOKOM.

« [Mopy4aTb BbINOMHEHWEe paboT Ha aNeKTpUYeckmx Npubopax TonbKO
INEKTPUKY.

- lNepen Havanom ntobbix paboT arperat HeOOXOAMMO OTKITHYUNTL OT
3/1EKTPONUTAHUSA Y NPEeAOTBPaTUTL €70 MOBTOPHOE BKITOYEHNE.

« lMoBpexxaeHns kabens 3NeKTPONUTaHWS Hacoca AOKHbI YCTPAHATb-
CS1 TONbKO 3M1EKTPUKOM.

« CobntofaTb MHCTPYKLMM MO MOHTa>XKy W 3KCMyaTaummn Hacoca, anek-
TpogBUraTens v NpoYnx NpYHaANe >KHoCTeN.

+ 3anpeLuaeTcs BCTaBAATb NOCTOPOHHME NPeAMeTbl B OTBEPCTUS ek~
TPOHHOrO MOAYNSA UMW 3MEKTPoABUraTenNs.

 JKcnyaTaums Hacoca 6e3 CMOHTVPOBAHHOTO 3NEKTPOHHOTO MOAY NS
KaTeropuyecku 3anpeLueHa.

+ Mo 0KOHYaHMM paboT CHOBA YCTAHOBUTb AEMOHTMPOBAHHbIE 3aLLUNT-
Hble YCTPOWCTBA, HaNPUMep KPbILLKY MOLYNS U KOXYXU MY DT.

@ YBEOAOMIJIEHUE

YunTbiBaThb YepTexxu, npuBeneHHble B rnase «3anyacTum».

OMNACHO

OnacHoOCTb ANs XXU3HU BCNeACTBME Nopa>keHUs aneKTpuye-
CKUM TOKOM!

HeHapnexkalume 0encTBMS BO BpeMsi paboT € 311eKTpoobopyAoBaHVEM
NpUBOOAT K CMEPTU BCJIEACTBME MOPAXKEHUS INEKTPUUYECKUM TOKOM.
+ TMopy4aTb BbiNonHeHMe paboT Ha ANeKTpUUecKMX Npubopax ToJIbKo
ANEKTPUKY.
+ lNepepn Havanom ntobbix paboT HeobxooMMo 0becToUnTb arperar,
NpenoTBPaTUTb ero MOBTOPHOE BKJTOYEHME U MOJ0XKAATb 5 MUHYT.
« TpoBepwnTb, BCe N1 NoacoeamnHeHns (B ToM uncne 6ecnoTeHumnanb-
Hble KOHTaKTbl) 06€CTOUEHbI.
+ KaTeropuyecku 3anpeLuaeTcs BCTaBASATb NOCTOPOHHWE NPeaMeThl B
OTBEPCTUS IMIEKTPOHHOIO MOy S,
+ lMoBpexxneHus kabens 3NeKTPoONUTaHWs HACOCa HOMXKHbI YCTPAHATb-
€Sl TOJIbKO 3MEKTPUKOM.
+ CobntoaaTh MHCTPYKLMMW MO MOHTAXy W 3KCMyaTaumm Hacoca, anek-
TpOoABWUraTens 1 NpUHaonexxHoCTew.
+ [No oKOHYaHUM paboT CHOBA YCTaHOBUTL [EMOHTMPOBAHHbIE paHee
33aLUMTHbIE YCTPOMCTBA, HAMPYMEP KPbILLIKY MOAYJIS.

1. 3a3emMNuTb Y 3aMKHYTb HaKOPOTKO paboumnin yqacTok. OTcoeguHMUTL MpoBOA ANS Nog-

KntoueHns K ceT. OTCoeaMHNTL Kabenb AnddepeHunanbHOro AaTyumka AasneHns
(ecnu umeeTcs).

2. HapeTb HoBOE YNAOTHUTENbHOE KOJTbLIO HAa KOHTAKTHYH MOBEPXHOCTb MeXXAy 3fieK-

TPOHHbIM MOLyNeM U afieKTpoaBuraTenem.

3. 3J'IEKTpOHHbIIh MOLYIb BOABUTb BEPTUKANIbHO BHU3 B KOHTAKTHbIE 3JTEMEHTbI 3JTIEK—-

TpoaoBuraTena n 3aKpennTb BUHTaMU C 3y6‘—IaTbIMVI CTONOPHbIMK warnbamu.

4.  CHATb KPbILLKY MOOY NS
5. TMopgcoednHUTb NPOBOS, A4 NOJKIIOYEHNS K CeTH.

6. MopcoeanHuTb Kabenb AnddepeHunanbHOro aaTyrKa aasneHus (Mpu Hanuumnm).
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7. WHdopmaumio 060 Bcex oCTanbHbIX MOACOE[NHEHNSX Kaberel CM. B rnaBe «3NeKTpo-
nogKnoyeHne».

8. TwaTenbHO 3aKPbITb ¥ MPUKPYTUTb KPbILLKY MOLYS.

9. WHdopmauumio o noacoeanHeHUsx Kabene n KpenmeHuy KpbiLLKU MOLYIIS CM. TakxKe
B Tabnmue «KpyTsLiMe MOMEHTbI 3aTSXKKW BUHTOB 47151 311EKTPOHHOTO MOLY si».

MckniounTb NonapaHue cTekatolein Bofbl B 3IeKTPOHHbIA MOAy b
* Kabenb B6n13u kabenbHOro BBOAA CBOPaYvBaTh B METIIO A1 0TBOAA CKaNMBatoLLen-
€S BOAbI.

* Heuncnonb3lyemble kabenbHble BBOAbI OMKHbI ObITb 3aKPbITbl UMEKOLLMMNCS YNIOTHU-
TenbHbIMK LWanbamun 1 pe3bboBbIMU KONMAYKamu.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuep6a npu oTCyTCTBUU 3neK-
TpoHHOro monyns!

HOpMaJ'IbeIlZ pexmm pa60TbI Hacoca fonyckKkaeTcs, TONbKO ecsin
CMOHTMpPOBaH QHEKTPOHHbIM Monoynb.

MopgkntoyeHne nnn IKCnnyaTauma Hacoca 6e3 CMOHTMPOBAHHOIO 3M1€K-
TPOHHOro MoLoyns 3anpeLleHbl.

@ YBEOOMINEHUE

[eMOHTaX>X U MOHTaXX 3N1EKTPOHHOro Mmoayssd cnenyeTt Bbinosi-
HATb B COOTBETCTBUU C VIHCprKLlMeFI, KOTOopasa npunaraeTca K
3an4yacTu.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a ns-3a HeLOCTaTOYHOM
BEHTUNALMMU 3NEeKTPOHHOro moayns!

Mpwn mowHoCTH aBuratens = 11 KBT B a1eKTPOHHbIN MOAY b A8 OX/a-
>KOEeHWs BCTPOeH BEHTUNATOP C PeryimpyemMon YacToTON BpaLleHus.
BeHTMnATOp BKNtOYAETCSH aBTOMATUYECKM, KOrAa TemnepaTypa pagva-
Topa pocturaeT 60 °C.

BeHTMnATOp BCacbiBaeT BHELLUHWI BO34YyX, KOTOPbIN NPOXOAUT Yepe3
BHELLIHIOK MNOBEPXHOCTb pagunatopa. OH BKNOYAETCS TOMbKO B CNy4asx,
Korga 3aneKTPOHHbIN Moayb paboTaeT nof Harpyskon. B 3aBucumoctum
OT YCJI0BUI OKpY>KatoLLel cpeAbl BEHTUATOP 3aCacbiBaeT Nblflb, KOTO-
pas MO>KeT HaKannvMBaTbCcs B paguaTope.

« PerynsipHo npoBepsiTb Ha 3arpsi3HEHNE 3N1EKTPOHHbIE MOAYNN NPU
MOLLHOCTK = 11 KBT.

. |-|pl/l HeobxoaMMOCTHN OYULLATD BEHTUNATOP U pagnaTop.

KomnoHeHT KpyTawmit MOMEHT | YKasaHus no
3aTSAXKKM, MOHTaXKy
[H-m], £10 %

Knemmbl ynpasne- - 0,5

HUS

CunoBsble KJ1IeMMbl - 1,3

Knemmbl 3a3emne- - 0,5

HKS

JNEeKTPOHHbIA MO-  — 4,0

Oynb — 3NeKTpo-

gBuratenb

(coemmHMTENbHBIE

BUHTBI)

Kpbiwka mogyns M6 4,3
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KomMnoHeHT Pe3bba KpyTawmit MOMeHT | YKasaHus no
3aTAXKKM, MOHTaXy
[H-m], £ 10 %
HaknpHasa ravika ka- M12x1,5 3,0 1 kabenbHbIV BBOL,
6enbHOro BBOAA M16x1.5 6.0 M12 3ape3sepsupo-
BaH Ons Kabens
M20x1,5 8.0 3NeKTPONUTaHNs
M25x1,5 11,0 OMUMOHaNbHOro
M40x1,5 16 Anddeperumans-
HOro gaTymKa gas-
nexHuns

Tabn. 21: KpyTsiime MOMEHTbI 3aTSXKKIU BUHTOB A15 31IEKTPOHHOTO MOAy s

13.5.3 KpyTaLwmne MOMEHTbI 3aTSXXKU Bcerpa 3aTarmBaTh BUHTbI KpeCT-HaKpecT.
BUHTOB
BuHTOBOE coenHeHue KpyTawmit mo-
MecTto Pasmep Ba- | Pasmep / knacc npou- MEHTSATHACKH
na HOCTH Hmz10 %
Pa6ouee koneco — Ban”
Pabouee koneco — Ban” D38 M18 145
Pa6ouee koneco — Ban” D48 M24 350
Kopnyc Hacoca — ®oHapb M16 8.8 100
®oHapb — JnekTpoAasuratenb M8 25
®oHapb — dneKTpodsuraTens M10 35
®oHapb — dneKTpodsuraTenb M12 60
®oHapb — dnekTpodsuraTens M16 100
MychTa? M6 10.9 12
MychTa? M8 30
MydhTa? M10 60
MychTa? M12 100
MydhTa? M14 170
MydhTa? M16 230
OnopHbIvi 6ok — Kopnyc Haco- M12 8.8 60
ca M16 100
OnopHbIvi 6110k — Onopa Hacoca M20 170
OnopHbIi 610K — dneKTpoaBu- M24 350
ratenb

YKasaHus N0 MOHTaXKy
1) CmazaTb pe3bby cpenctsom Molykote® P37 unu cpaBHUMbIM.

2) BUHTbI paBHOMEPHO 3aTAHYTb, NOAAEPKMBATb OQMHAKOBbIM 3330p € 06€MX CTOPOH.

Tabn. 22: KpyTALme MOMEHTbI 3aTSXKKM

14 3anyacTtu 3aKa3 OpUrMHanbHbIX 3an4acTel BbIMOMHATbL TOMbKO Yepe3 CneLyanu3vpoBaHHbIX Aue-
poB nnun cepercHyto cny>kby Wilo. YTobbl n3be>kaTb 0TBETHBIX 3aNPOCOB 1 OLIMOOK B 3aKa-
3e, Npu NtoHoM 3aKase MNOSTHOCTLIO YKa3biBalTe BCe AaHHble HA (hMPMeEHHOM Tabnnyke Ha-
coca v npuBofa.
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HOetanb

BHUMAHUE

OnacHocTb MaTepuanbHoro yujep6a!

(DyHKLI,MOHMpOBaHMe Hacoca MoXeT ObITb rapaHTUpPOBAHO TOJIbKO B TOM
cnydae, ecsii NCNONb3YyHTCA OPUTUHATIbHbIE 3an4acTw.

VMcnonb3oBaTb TOMbKO OpUrnHanbHble 3an4acTu Wilo!

Heobxoaunmble OaHHble NPU 3aKa3e 3an4yacTein: Homepa 3anyacTen, ux
0603HaveHus], BCe AaHHble, YKa3zaHHble Ha (hMpMeHHo Tabnnyke Hacoca
1 NpuBoAa. ITO NOMOXKET M36€eXKaTb OTBETHbIX 3aMPOCOB ¥ OLIMOOK Mpu
3akase.

®

YBEOOMIJIEHUE

I'IpM BbIMOSTHEHMM NIOObIX MOHTAXHbIX pa60T ANna yCTaHOBKKM NpaBusib-
HOW No3nunmn pa60b|ero KoJsieca B Kopnyce Hacoca Heobxoomma
MOHTa>kHas BunKal

Pacnpepenenue no y3nam cm. Fig. I/l

[AononHutenbHas

nHgopmauus

HAeTanb AdononHuTtenbHas

nHgopmauus

1 CMEeHHbIN KOMMNeKT 15 Mydra (8 cbope)
(s cbope)
1.1 Pabouee koneco 2 JnekTpoasuraTtesnb
(komnnekT), BKMO-
YaeT cnepytoLme
KOMMOHEHTBI
1.11 laiika 3 Kopnyc Hacoca (komnnekT),
BKJIIOYaET clefytoLmne
KOMMOHEHTBI
1.12 3a>KUMHbIV ANCK 1.14 YNnoTHUTEeNbHOE
KOnbLIO
1.13 Pabouee koneco 31 Kopnyc Hacoca
1.14 YNnoTHUTeNbHoe 3.2 Mpobkun gna noaco-
KOMbLIO efVHEeHWI ons 3a-
Mepa faBneHuns
1.15 PacnopHas wawba 3.3 MepeknaHoOM KNanax
<DN 80 (Tonbko Ha-
cocbl DL-E)
1.16 PacnopHas wawba 3.4 MepeknaHoM KNanax
=DN 100 (Tonbko
Hacocbl DL-E)
1.2 TopueBoe ynnoTHe- 3.5 Pe3sbboBas npobka
Hue (komnnekT), AN OPEeHaXKHOoro
BK/IOYaeT cnenyto- 0TBEPCTUS
LLiMe KOMMOHEHTbI
111 lanka 4 Kpene>xHble BUHTbI ons ¢o-
Haps/kopnyca Hacoca
1.12 3a>XKUMHbIV ONCK 5 Kpene>xHble 6onTbl Ans
anekTpoasuraTens/doHaps
1.14 YNnoTHUTeNbHOe 6 Fankun gna kpennexHuns
KOMbLIO anekTpopsuratens/poHaps
1.15 PacnopHas warba 7 MopgknagHas wanba ons
KpenneHus anekTpoasura-
Tens/(oHaps
1.21 TopueBoe ynnoTHe-

Hune
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HeTanb OdononHuTtenbHas HOeTanb OononHuTtenbHas
nHgopmauus nHpopmauus

GJOHapb KOMMNEKT),
BKMIOYaeT cnenyto-
LiMe KOMMOHEHTbI

1.11 lavika 10 MoHTax<Has Bunka (Fig. 47)
1.12 3a>KMMHbBIA JUCK 11 JNeKTPOHHBIN MOJY b
1.14 YNnoTHUTeNbHOE 12 Kpene><Hbii BUHT Ang
KOnbLIO 3NeKTpoHHOro Mogynst /
anekTpoaBuUraTens
1.15 PacnopHas warba
131 BeHTMNALMOHHBIN
KnanaH
1.32 Ko>xyx My Tbl
1.33 ®oHapb
1.4 MydTa/san

(komnnekT), BKMHO-
yaeT cneqyoLime

KOMMOHEHTbI
111 lanka
1.12 3a>XKMMHbIV ONCK
1.14 YNnoTHuTenbHoe
KOnbLIO
1.41 MydTa/Ban B cbope
1.42 Mpy>XnHHOe cTo-
nopHoe KonbLo
1.43 Mpn3maTtmyeckas
LUMOHKA
144 BUHTBI My ThI
Tabs. 23: Tabnuua 3an4vacten
15 HeuncnpaBHOCTU, NPUYNHDI U
cnoco6bl ycTpaHeHus OMNMACHO

OnacHoOCTb ANS XXU3HU BCNeACTBUE NOPaXKeHUs neKTpuye-
CKUM TOKOM!

HeHapne>kaliue gencTensa Bo Bpems paboT ¢ anekTpoobopyaoBaHnem

NpuBOAAT K CMEPTU BCNIEACTBME MOPAXKEHUS INEKTPUYECKUM TOKOM.

+ BbinonHeHue paboT ¢ anekTpoobopynoBaHNeM NopyyaTb KBanugu-
LIMPOBAHHOMY 3NEKTPUKY.

« CobntogaTtb MecTHble NpeanucaHus.

OCTOPOXXHO

OnacHocTb TpaBMUpPOBaHUS BpallalOLLMMUCA KOMMOHEHTAaMMU.

B paboyen 30He Hacoca He OOMKHbI HaxoamTbes nogu. CyliecTsyeT
OMacHOCTb TpaBMMPOBaHUs!
+ 0603HauYNTb M OrOPOANTbL Pabouyto 30HY.
« Ecnu B pabouert 30He He Hax0QATCA NOAN, BKITIOUUTb Hacoc.
+ HemegneHHO OTKJIIOUUTb HAcoC, eCiiM KTO-Nnbo BoLlen B pabouyto
30HY.
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VIHAVKaLWs HencnpaBHOCTEN

YcnoBHoe 0603HaueHne

15.1

MexaHuuyeckue HencnpaBHOCTU

OCTOPOXHO

OcTpble KpOMKM Ha paboyem Konece!

Ha pabouem Kosiece MoryT 06pa3oBbiBaTbCsl OCTPble KPOMKM. Bo3HMKaeT
0MacHOCTb OTpe3aHus YacTei Tenal
+ Mcnonb30oBaTh 3aLLUMTHbIE NMEPYATKK, NPeLOXPaHstoLLMe OT Mope3os!

[anbHeiLKe WAy MO YCTPAHEHUIO HEUCNPAaBHOCTEN

Ecnv ykasaHHble 30ecb Mepbl HE MOMOTatoT YCTPaHWUTb HEMCMPABHOCTb, 06PaTUTHCS B TEX-
HUYeCKUi oTAeN. TEXHUYeCKMIn 0TAeN MOXKET NMOMOoYb CriedytoLmm o6pasom.

+ [pepocTaBneHvie NOMOLLYM Mo TenedOoHy UK B MMCbMEHHOM BUAE.

« [lopoep>kka Ha mecTe.

- [lpoBepKa v peMOHT Ha 3aBofe.

OnpepeneHHble yCIyrv TEXHUYECKOro oTAena MoryT notpeboBaTb [OMNONHUTENBHON
onnatbl! TOYHble faHHble CiefyeT 3anpoCuTb B TEXHUYECKOM OTAeNe.

HeuncnpaBHOCTH, NPUYUHBI M CNOCO6bI MX YCTPAHEHUS CM. B CTPYKTYpHOM cxeme «CoobLe-
HWe 0 HeMCnpasHOCTU/MpedynpeanTensHoe coobLueHe» B rnase «KBUTMPOBaHME OWn-

60k» n B cnegyrownx Tabnuuax. B nepBoﬁ KOJIOHKe Tabnuubl nepevymncneHbl Homepa Kogos,

KOTOpble OTOﬁpa)KaIOTCﬂ Ha aucnnee B cryvae HeMCnpaBHOCTH.

@ YBEOOMIJIEHUE

Mp¥ OTCYTCTBUMN NPUYMNHBI HEKOTOPbIE HEUCNPABHOCTU YCTPAHAIOTCS aB-
TOMaTUYeCKM.

MoryT BO3HMKATb CleQytoLLme TUMbl OLMBOK pasnuuHoro npuopmteta (1 = HU3KUI Npro-
PUTET; 6 = HaUBbICLUMIA MPUOPUTET).

A Bo3Hukna owmnbka; Hacoc cpasy ocTaHaenmeaeTcs. Owmnb- 6
Ka [O0MKHa ObITb KBUTUPOBAHA Ha Hacoce

B Bo3Hukna ownbka; Hacoc cpasy ocTaHaBnmBaeTcs. Moka- 5
33aHUSA CHETYMKA YBENIMUMBAIOTCA, Ha4YMHaeTCs 06paTHbIN
oTcYeT BpeMeHu. MNocne 6-ro cnyvyas BO3HUKHOBEHMUSA
owmnbKa CTaHOBUTCA OKOHYaTenbHOW. Ownbka goskHa
6bITb KBUTMPOBAHa Ha Hacoce

C Bo3Hukna owmnbka; Hacoc cpasy ocTaHaBnmBaeTcs. Ecnu 4
owwnbka ANnTCS gonbliue 5 MUHYT, MOKa3aHMs cyeTHMKa
yBenuumsatoTcs. locne 6-ro cny4as BO3HMKHOBEHUS
OLINOKA CTAaHOBUTCA OKOHYaTeNbHON. OwmnbKa [oMKHA
6bITb KBUTMPOBAHa Ha Hacoce. B MHOM cny4ae Hacoc CHOBa
aBTOMaTM4YeCKM BKIHOYAETCS

D Kak Tvn owmnbkm A, Ho ¢ 6onee HU3KUM NPUOPUTETOM 3

ABapUMHBIV pexxum: NpeaynpexxaeHne c 4acToTon Bpa- 2
LLIeHVS aBapUMHOTO pexXxnuma 1 akTUBMPOBaHHOM 0606-
LLLEHHON CUrHanM3aumen HemcnpasHocTm (SSM)

F OCTOPOXHO — Hacoc NpofdosikaeT paboTaTh 1

Tabn. 24: Tunbl owmbokK

Unpekc MosicHeHue

owmnbkKu

1 HepocTaTo4Has NponsBoanUTENbHOCTD

2 YTeuyka Ha Kopnyce Hacoca

B YTeuyka Ha ynnoTHeHUW Bana

4 HecrnoKorHbIV UNW N3AULLIHE LWYMHbIN X0 Hacoca
5 TemnepaTypa Hacoca CANLLIKOM BbICOKas

Tabn. 25: Inoekc owmnbkum
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N

npOTVIBO,D,aBJ'IEHVIe CJIMLLKOM
BbICOKOE

— MpoBepuTb yCTAHOBKY Ha OTCYT-
CTBME 3arpsi3HEHUN

— MNMoBTOpHO HacTpouTb pabouyto
TOUKY

Hacoc n/wnu tpy6onposoa
He MOSTHOCTbIO 3aMOHeH

— Y[anuTb BO34YX U3 Hacoca v 3a-
MOMTHUTb BCacbIBatoLWniA Tpybonpo-
BOf,

HepoctaToyHoe BxogHoe
OABJIEHUE NN CITULLKOM
6onbluas BbICOTA BCaCblBa-
HUS

— CKOppEeKTUpOBaTb YPOBEHb
>KNAKOCTU

— MUHUMU3MPOBATbL COMPOTHBE-
HUSl BO BCacbIBatoLLLeM Tpy6onpo-
BogOe

— OUnCTUTL PUNbTPBI

— YMeHbLWTb BbICOTY BCACbIBAHWS,
OnycTMB Hacoc

Hacoc BcacbiBaeT Bo3ayXx,
W1 HerepmMeTuYeH Bcacbl-
BatoLmm Tpybonposoa

— 3aMeHWTb yNNoTHeHNe
— MpoBepuTb BCacbIBAOLLMIA TPY-
6onposog

3acopeHuve nogBoAALLEro
Tpybonposoaa nnu pabove-
ro koneca

- Ypanutb 3acopeHune

Ob6pasoBaHue BO3OYLUHOIO
KapmaHa B Tpybonposofe

— M3MeHWTb Npoknaaky Tpy6o-
NpOBOAA UMW BCTPOUTb B YCTAHOB-
KY BEHTUMSLMOHHDIN KnanaH

CNMLLIKOM HU3Kas YacToTa
BpaLLeHus

— OTperynupoBaTb 4acTOTy Bpa-
LeHus

MpoTvBOOaBneHne B Hacoce
CIIULLIKOM HU3Koe

— MNoBTOpHO HacTpouTb pabouyto
TOuKY

BS3KOCTb MM NNOTHOCTH
I'IepeKa“II/IBaeMOVI KNOKOCTU
BblLLe PAaC4YETHOro 3Ha4eHnA

— MNpoBepuTb XapaKTePUCTUKM Ha-
coca (06paTnTbCa K M3roToBUTENIO)

Hacoc yctaHoBneH ¢ mexa-
HMYeCKUM Hanps>KeHUsam

— OTKOpPPEKTMPOBaTb MOHTaX Ha-
coca

HacocHbI arperaT nnoxo
BblBEpEH

— MicnpaeuTb BbiBEPKY

[Mopava cnuwkom mana

— CobntoaaTtb peKoMeHA0BaHHbIN
MUHUManbHbIA Pacxoq

HenpanmbHo 3aTAHYTbI
BWHTbI KOpnyca nnun nospe-
XKOEHO ynnoTHeHne

— MNpoBepUTb KPYTALLMIA MOMEHT
3aTKKU
— 3aMeHUTb yNIoTHEHNE

TOleEBOE ynnoTHeHne He-
repMmeTu4yHoO

— 3ameHunTb TopueBoe ynioTHeHne

MHOpOD,HbIe TeJsla B Hacoce

— O4nCTUTB Hacoc

Hacoc ocywiectenset noga-
4y NP 3aKpbITOM 3anopHOM
apmaType

— OTKpbITb 3aMN0OPHYIO apmaTypy B
HanopHOM NUHUK

Tabn. 26: Mpu4nHbl OLIMOOK 1 NX yCTPaHeHUs

15.2 Kopbl olunM60K, MHOUKALMSA HA
aucnnee

_“

YcTpaHeHue Tvn owm6bKn

HV

AC

HeT owinbkn
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FpynnupoBka -“ YcTpaHeHue Tun owmn6bKn
E004 MoHwmxeHHoe | CeTb neperpy- | MpoBeputb
Hanps>keHe | XKeHa BHYTPEHHIOIO
3MeKTponpo-
BOAKY
MepeHanps>xe-| CeTeBoe MpoBepuTb C
E005 Hue Hanps>xeHve BHYTPEHHIOIO
CNIVLWIKOM Bbl- | 3M1€KTPOnpo-
cokoe BOAKY
Pabota ot aByx | OTcyTcTBYtO- | [poBepuTh C
Ownbkaycta- | E006 (\EE] was dasa BHYTPEHHIOIO
HOBKW/cucTe- SnekTponpo-
Vb BOOKY
OcTopoxxHo! MoTok npuBo- | MNposeputb Ha- | F
PaboTa B pe- OWUT B ABUXe- | CTPOWKY, Mpo-
>XUMe reHepa- | Hue pabouee BEPUTb PYHK-
Topa (npo- KOJ1eCo Hacoca, | LMoHNpoBaHue
TeKaHue no BblpabaTbiBa- | YCTaHOBKMU.
HanpasfleHnto | eTcs anekTpu- | BHMmaHume!
£007 noToka) YeCKUM ToK Mpogonxu-
TeslbHas 3KC-
niayaTaums Mo-
>KeT MpuBecTu
K noBpexkge-
HUIO B 31eK-
TPOHHOM MO-
ayne
EO10 bnokuposka Ban mexaHuye- | Ecnv 6nokun- A
cku 3abnokn- | poBka He bBy-
poBaH AeT ycTpaHeHa

Owmnbka Haco-
ca

yepes 10 ¢, Ha-
€OC OTKMtOHa-
eTcs. MNpose-
puTb cBOBOAY
xofa Bana,
coenatb
3anpoc B cep-
BUCHYIO CIy>X-
oy
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YcTpaHeHue

Tun ownbkn

E020 Meperpes 06- | MNeperpy3ka HaTb anekTpo- | B
MOTKM aneKTpoABura-| gsuraTento
Tens oxnapguTbCes,
NpoOBEpUTb Ha-
CTPOVIKK, Npo-
BEPUTL/OTKOP-
pekTMpoBaTb
pabouyto TouKy
BeHTunaumsa Obecneuntb
anekTpoAasura-| ceobofHbIN
Tena orpaHu- | NPUTOK BO3AY-
YyeHa xa
Temnepatypa | [oHU3UTL
BOAbI CNNLL- Temnepartypy
KOM BbICOKas BOAbI
Meperpyska Pabouas Touka | MposepuTs/ B
3neKTpoaBura-| 3a npegenamu | OTKOppeKTu-
Tens pabouero nons | poeaTb pabo-
E021 HYyto TO4KY
Owwnbka anek-
Cea3aTbCa €
TpoaBsuraTens Ocapok B Ha- .
coce CepBVICHf)I/I
cny>x6om
KopoTkoe 3a- | dnekTpoaBu- | CBA3aTbcs C A
MblkaHue/ko- | raTenb unm CepBUCHOW
E023 pPOTKOE 3aMbl- | 3NEKTPOHHbINA | cny>xbom
KaHue Ha 3emM- | MOAyNb Henc-
1o npaseH
OwnbKa KOH- | dNeKTPOHHbIN | CBA3aTbCA € A
TakTa MOOyIb He CepBUCHOM
nmeeT KOH- cny>xx6on
TaKTa C anek-
E025 TpoaBura-
Tenem
06pbis 06- JneKTpoaBmn- CBHBaTbCﬂ“C
MOTKMN raTenb Heuc- cepBMCHf)M
npaeeH cny>x6om
WSK nnn PTC dnekTtpodsn- | Cea3aTbea ¢ B
E026 npepBaHbl raTenb Heuc- | CepBUCHOM
npaeeH cny>x6on
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FpynnupoBka -“ YcTpaHeHue Tun owmn6bKn
E030 Meperpes OrpaHuyeHa Obecneuntb
3M1eKTPOHHOro | nogava Bo3gy- | cBo6OAHbIV
mMoayns Xa K pagunaTto- | NpUTOK BO3Ay-
py anek- xa
TPOHHOTO MO-
ayns
Meperpes rn- | lNpeBsblleHa YnyywnTb B A
£031 6pugHoii/cn- | TemnepaTypa | BeHTMRALMIO
NOBOW YacTn OKpYy>Kalolllei | noMeLleHus
>KMOKOCTH
MoHmxeHHoe | KonebaHus MposepuTb F D
Hanps>keHue HanNpPs>KeHWs B | BHYTPEHHIOO
E032 npomexxy- aneKTpoceTH 3NeKTponpo-
TOYHOrO BOOKY
Owmnbka anek- KOHTYypa
TPOHHOTO MO~ MepeHanpsxe- | Kone6aHus MpoBepuThb F D
Ayna £033 HMe NPOMEXKY - | HaNpsXKeHUs B | BHYTPEHHIO
TOYHOrO 3eKTpoCceTV | 3neKTponpo-
KOHTYpa BOAKY
DP/MP: ogHa 1 | OfHa v Ta >ke MosTopHO BbI- | E E
Ta Ke NAEeHTU- | OeHTUdMKa- | CTaBUTb Ha-
ukaums nme- | Lna umeeTcs 3HayeHue
eTCsl MHOro- MHOTOKPaTHO | OCHOBHOTO Ha-
KpaTHO coca u/mnu Ha-
£035 coca-napTHepa
(cm. rn. «YcTa-
HOBKa CABOEH-
Horo Hacoca/
yCTaHoBKa
pa3BeTBNeH-
HOM TPy 6bi»)
EO050 Tanm-ayT cBsi- | MpepsaH 06- MpoBeputb Ka- | F F
3ncCy3 MeH [aHHbIMK | 6enbHOe co-
no LUMHe N | eduHeHue C
npeBbiLleH M- | aBTOMATU3N-
MWUT BPeMeHM, | POBAaHHON CU-
06pbiB Kabens | ctemow ynpas-
JIeHNs 30aHN-
OwnbKa cBA3N em
Heponyctumas | PasHbie Haco- | CBA3aTbcd € F F
EO51 KOMbUHauns Cbl CepBUCHOW
DP/MP cnyx60on
Tanm-ayT cBsi- | Kabenb cBs3u | MNpoBepuTtb Ka- | E E
E052 31 DP/MP MP Heucnpa- | 6enb 1 ka-
BEH 6enbHble co-
eavnHeHns
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YcTpaHeHue

Tun ownbkn

E070 BHyTpeHHss BHyTpeHHss CesizaTbea €
owwmnbka ca3u | owmnbKa 3nek- | cepBUCHON
(sp1) TPOHUKM cnyx60it
Owmnbka 3CM- | BHyTpeHHAs Cea3aTbCa € A
EO071 n3y owwmnbKa anek- | cepBUCHOM
TPOHVMKM cny>x6on
Cunosas BHyTpeHHas Cea3aTbCa € A
E072 yacTb/Npeob- | owwnbKa anek- | CepBMCHOIA
pasoBaTenb TPOHVMKM cny>x6on
HeponycTtu- BHYTpeHHss CBsA3aTbCsa € A
£073 MbIl HOMEp olmnbKa 3nek- | cepBMUCHOM
3MEeKTPOHHOIO | TPOHUKM cny>x6on
mMoayns
HeuncnpasHo BHyTpeHHss CBsA3aTbCsa € A
EQ75 pene 3apagku | ownbka anek- | cepBUCHON
TPOHUKM cny>xxbon
HeuncnpaseH BHyTpeHHss CBsA3aTbCsa € A
E076 BHYTPEeHHUN owwnbKa anek- | cepBUCHOW
npeobpa3oBa- | TPOHWKM cny>xx6on
TeNb TOKa
Owwbka pabo- | Hencnpas- MpoBepuTb A
Yero Hanmpske- | HOCTb UK nopcoenuHe-
Hus (24 B) owwubka nog- | Hue andde-
E077 anddepeHumn- | KnoveHns peHumManLHoro
anbHoro pgaTt- | auddepeHun- | gaTymka gas-
Owimbka ane- YrKa [aBeHus | anbHoro AaT- | NeHus
TpoHWKn YyMKa gaBfeHuns
HeponycTtun- BHyTpeHHss CesizaTbca € A
£078 MblIli HOMEp owwmnbka anek- | cepBUCHOM
3NeKTpoOBUra-| TPOHMKM cny>x6on
Tens
He ycTaHoBneH | BHyTpeHHss CesizaTbea € A
E096 HgopmMaum- | ownbka 3nek- | CepBUCHOW
OHHbIV 6anT TPOHVMKM cny>x6on
OTcyTcTBYeET BHyTpeHHss CesizaTbea € A
E097 610K gaHHbIX | OWMOKA 3/1eK- | CEpBUCHOM
Flexpump TPOHVWKM cny>x6on
brok ganHbIx | BHYyTpeHHas CesA3aTtbea € A
E098 Flexpump He- | ownbka anek- | cepBUCHOW
OeNCTBUTENEH | TPOHMKM cny>x6om
KopoTkoe 3a- | BHyTpeHHss Cea3aTbca € A
E121 MbikaHve PTC | owmnbka anek- | cepBucHON
3NeKTpoABUra-| TPOHMKMU cny>x6omn
Tens
O6pbiB coean- | BHyTpeHHsAs Cea3aTbCa € A
E122 HeHna NTC cu- | owmnbka anek- | cepBucHON
NI0BON YacTu TPOHMKM cny>x6on
O6pbiB coean- | BHyTpeHHss CBsA3aTbCs € A
E124 HeHuna NTC ownbKa anek- | cepBUCHOW
3N1eKTPOHHOrO | TPOHMKM cny>xxbon
moayns
E099 Tun Hacocos bbinv coegn- | Ces3aTbea ¢ A
Heponyctumas .
HeHbl HACOCbl | CEPBUCHOW
KombuHaTopum- o
pasfMYHbIX TU-| cny>xbomn
Ka

nos

Tabn. 27: Kogbl owunbok
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[lononHuTeNbHble NOACHEHWSA K KOAaMm
owmnbok

15.3 KButuposaHue owmn6ok

!EITT 6000 W
S| S

6000

[
1/1 S

RESET

Fig. 48: HaBuraums B cnyvae BO3HUKHOBEHMUS

owmnbKn

15.3.1 Twvn ownbku AunuD

Fig. 49: Tun ownbkmM A, cxema

Ownbka E021

Ownbka E021 o3HayaeT, YTo OT Hacoca TpebyeTcs 6onblue MOLLHOCTH, YEM 3TO JOMYCTUMO.
Bo n3bexxaHne HeobpaTMMOro NOBPeXKAEeHUs A1eKTPOABUraTENS U 3TEKTPOHHOTO MOAY -
NS NPUBOA, aKTUBMPYET 3aLUMTY ¥ OTKIIIOYAeT HAacoC, ecnu neperpyska anurcs 6onee 1 Mu-
HYTbl. OCHOBHbIMW NPUYMHAMM 3TOV OLUMOKM SABMSIOTCS TUM HACOCOB C HE[OCTAaTOYHON
MOLLHOCTbIO, MPE>XXA,e BCEro B COMETaHUM C BAZKMMM NepeKkaynBaemMbIMn XXUAKOCTAMU, UK
>Ke cnuwkom 6orbLuas nogaya B ycTaHoBKe. Mpy NosiBNEHWMM 3TOro KoAa oLmnbKa B aneK-
TPOHHOM MOJyJie OTCYTCTBYET.

Owwubka E070; mHorga B coueTaHum ¢ owumbkon EQ73

[lononHuTenbHble CUrHaMbHble UK yNpaBnsatowwmne MMHUN B 3N1eKTPOHHOM MoayJle U3-3a
3MeKTPOMarHUTHbIX NoMex (MMMMCCMs/MoMex03alMLLeHHOCTb) MOTYT NPUBECTY K HapyLle-
HWIO BHYTpeHHel cBa3n. B pesynbTaTe aToro otobparkaeTtcs kod owmnbku E070.

Ons NPOBEPKN OTCOEOUHUTDL B 3JTIEKTPOHHOM MOo[yJie BCeé KOMMYHUKaUNOHHbIE JTIMHUK, MoO -
KJIFOYEHHbIE 3aKa3umkoM. Ecnm owmbka 6onblue He BO3HUKAET, 3HAYMT, Ha KOMMYHUKaUn-
OHHbIX INHNAX MOXXET NPUCYTCTBOBATb BHELUHWI CUTHamM NoMexu, Haxo4saLmMincs 3a npene-
namum ﬂeVICTByPOLIJMX HOPMAaTUBHbIX 3HayeHu. BosobHoBneHne Hopmaanoﬁ Kcnnyartaumn
HACOCa BO3MO>XHO TOJIbKO nocrie yCTpaHeHNAa NCTOYHNKA HEUCTIPAaBHOCTW.

B cnyvae BO3HWKHOBEHMSI OLUMOKM BMECTO CTPaHMLbl COCTOSIHUSA 0TobpaXkaeTcs cTpa-
HMLA OLINOKU.

HaBwrauus 30ecb BO3MOXKHA yKa3aHHbIM Aanee o6pasom.

. @ [ns nepexofa B peXKMM MeHI0 HaXKaTb KHOMKY ynpasneHuns. Homep meHto
<6.0.0.0> ykasbiBaeTcs MUraHmeM. BpaleHnem KHOMKM ynpaBrneHns MO>KHO 06bI4HbIM
CNoco60M BbIMOMHUTb HABUTaLIMIO B MEHHO.

. @ Ha>kaTb KHONKY ynpasneHuns. Homep meHto <6.0.0.0> ykasbiBaeTcsa ctatuyecku. Ha
VHAMKaLNMM eOVHULBI U3MEPEHNS YKa3blBaeTCs TeKyLas 4acToTa BOSHUKHOBEHMS oL -
60k (x), a Tak)Ke MakcMManbHO BO3MO>XKHast YacToTa BO3HUKHOBeHMS ownbku (y) B hopme
«x/y». [0 Tex Nop, NoKa HEBO3MO>KHO KBUTMPOBaTb OLUMOKY, HaXkaThe KHOMKM yrpasne-
HUS BbI3bIBAaET BO3BPAT B PEXKMM MEHIO.

@ YBEOOMITEHUE

Tanm-ayT B 30 ceKyHA NPUBOOMUT K Nepexody Ha3ag K CTpaHuLe CoCTos-
HUS 1K OWNOOK.

Kaxxgbii ko, onbKy nMeeT cOBCTBEHHbIV CHeTUMK OLLNBOK, UKCUpYHO-
LI BCe CNy4an BO3SHUKHOBEHUS ownbKM 3a nocneqHue 24 .

C6poc ocyLLecTBASETCS BPYYHYHO, CNYCTS 24 Yaca nocne BKIOYEHNS CeTH
WY NPV MOBTOPHOM BKMIOYEHWUM CETU.

1 « OtobpaxkaeTcs Kog OLM6OKM
*  JneKkTpoABuraTenb BbIK/.
« [opwuT KpacHbI cBeTOOMOS,
* SSM akTusupyeTcs
e CyYeTymk owMBOK NoBbILLIAETCS

2 > 1 MUH?

3 Owmnbka KBUTMPOBaHa?

4 KoHeL; B0306HOBMEHUE pexXxnMa perynmpo-
BaHWA

® Oa
@ Het

Tabn. 28: Tun ownbku A
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1 * OTtobpaxkaeTcs Kof, owmnbKku
°  JnekTpoABuraTenb BbIK/.
« TlopwuT KpacHbIN cBeTOQMOA,
*  SSM akTuBupyeTtcs

e CYeTumnk owmnbOoK NoBbILLAETCS

MmeeTca HoBas HenmcnpaBHOCTb TUNa A?

> 1 MUH?

Owmnbka KBUTMpPOBaHa?

MmeeTca HoBas HenmcnpaBHOCTb TUNa A?

Mepexopn K Tuny owmnbkm A

0 N o v B W N

KoHeL; BO306HOBIEHME peXKMMa perynmpo-
BaHUs

Oa

Het

® R

Tabn. 29: Tun owmnbku D

Fig. 50: Tun owmnbkm D, cxema

KeutnposaHue ownbkmn tnna A unn D

= .S

5000
RESET [na nepexona B pe>kKMM MEHIO HaxkaTb KHOMKY yripasneHus. Homep meHto <6.0.0.0> yka-

3bIBa€TCA MUTAHUNEM.

e

lMoBTOPHO HaXkaTb KHOMKY ynpasnieHns. Homep meHto <6.0.0.0> yka3sbiBaeTcs cTaTuye-
CKW. YKa3blBaeTCs BPeMs, OCTaBLLIeecs [0 TOro, Kak Mo>KeT ObiTb BbINOMHEHO KBUTUMPOBa-
HMe OLNBKMN.

BbpkaaTh ocTaBLLeecs BpeMs. Bpems 40 KBUTMPOBAaHUSA BPYUHYIO BCerga cocTaBnseT Ans
Tmna owmnbkn A n D 60 cekyHa.

Fig. 51: KutnposaHwe ownbkm tuna Aunm D @

nOBTOpHO Ha>XXaTb KHOMKY yrnpaBiieHnsA. Owmnbka KBUTUPOBAHa, yKa3biBaeTCa CTpaHuLa
COCTOAHUA.
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* OTtobpaxxaeTcs Kof, ownbku
e JnekTpoaBuraTesb BbIK/.
e [OpWUT KpacHbI CBETOAMOL,

15.3.2 Twun owmnbku B

1

N
N
<>
T

<>

L &

[ns nepexofa B Pe>XXKMM MeHI0 HaXKaTb KHOMKY ynpasneHus. Homep meHto <6.0.0.0> yka-
Fig. 52: Tun ownbku B, cxema 3bIBAETCH MUTAHNEM.

G-

lMoBTOPHO Ha)kaTb KHOMKY ynpasnieHns. Homep meHto <6.0.0.0> ykasbiBaeTcs cTaTuye-

e CYyeTymKk oIMOOK NOBbILLAETCS
CyeTymk owmnbok > 5?

* SSM akTusmMpyetcs

> 5 MuH?

> 5 MuH?

Owwnbka KBUTMPOBaHA?

KoHeL; BO306HOBNEHWE PeXXMMa pPerynmnpo-
BaHuWs

Ha

Het

T
2
®
4
O
®

Tabn. 30: Tun owmnbkm B

KBuTuposaHue ownbku Tnna B

CKW.

MHavkaumsa eguHnLbI N3MepeHna NoKasbiBaeT TEKYLLYH YaCcTOTYy BO3SHUKHOBEHUSA (X), a Tak-
>Ke MakCMManbHO BO3MOXXHYH HaCTOTy BOSHUKHOBEHNA oLnbKM (y) B BUOe «x/y».

YactoTa BO3HUKHOBEHMSA owmnbok X < Y Ecnn TeKyLlaa 4acToTa BO3HUKHOBEHUSA OLWNBKN MeHbLLE, YeM MaKCMMaslbHasi YacToTa BO3-
HWKHOBEHUS, He06XOANUMO BbINMONHUTD YKa3aHHOe fanee.

. O

6000 Bbxpoatb BpemMa aBTOMaTtun4eckoro c6poca.

RESET

MHAMKaums 3Ha4eHns NokasbiBaeT OCTaBLLEECS BPeMs B CEKYHA,AX 4,0 aBTOMAaTUHYeCKOro
cbpoca owmbku. Mo ncteveHMn BpeMeHy aBTomaTnyeckoro cbpoca owmbka KBUTUpyeTCs
@ aBTOMaTWYeCKU, N YKa3bIBAETCH CTPAHULLA COCTOSHUS.

5000
PRESET _15
62 @ YBELJOMINEHUE
Bpems aBToMaTnyeckoro cbpoca MO>XXHO HaCTPOUTb B MeHt0 <5.6.3.0>
Fig. 53: KButnpoBaHue owmnbkn Tvna B (3apanHoe Bpems 10 — 300 c).
(x<V)
YacToTa BO3HMKHOBEHMs ownbok X =Y Ecnu TekyLas yacToTa BO3HUKHOBEHNSA OLLMOKM paBHa MaKCMMasibHOM 4acTOTe BO3HUKHO-

BEHMS, He06X04MMO BbIMOMHUTH YKa3aHHOe fanee.

. O

BbixpaTb ocTaBLleecs BpemMs.

Bpems 0o kBuTUpoOBaHWS Bpy4HYto Bcerga coctasnseT 300 c. Ha nHoMKauum 3HaveHmns
oTObparkaeTcs ocTaBLUeeCs BpeMsi B CeKyHAax 40 KBUTVPOBAHUS BPYUHYIO.

S

nOBTOpHO Ha>XaTb KHOMKY yrnpaBJieHUA. Owmnbka KBUTUPOBAHa, yKa3biBaeTCa CTpaHuLa
COCTOAHUA.
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EEI:ET 5000

6000

EEI!;ET 388

6/6

1]

6000
RESET

6/6 S

Fig. 54: KButnpoBaHue ownbkm Tuna B
(X=Y)

15.3.3 Twun owmnbku C

* OTtobpaxkaeTcs Kof ownbKku
°  JneKkTpoABuraTenb BbIK/.
« TlopwuT KpacHbIN cBeTOAMOA,

<>
?m
.

o]

Fig. 55: Tun owmnbkm C, cxema

BbInonHeH KpuTepun ownbkn?

> 5 MUH?

e CYyeTymnK oLIMOOK NOBbILLIAETCS

CyeTumk owmnbok > 57

* SSM akTusmpyetcs

(I
®
®

Owwnbka KBUTMPOBaHA?

KoHew; BO306HOBMEHWE PEXXMMa Perynmpo-
BaHMs

Ha

Het

 purersesseseww—
2
3
4
5
6
7
8
O
©

Tabn. 31: Tun owmnbkm C
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Fig. 56: KButuposanue ownbkun Tnna C

15.3.4 Twn own6bku Eunnu F

Fig. 57: Tun ownbku E, cxema

KevTupoBaHue ownbku Tuna C

LS

[ns nepexofa B Pe>XKMM MeHI0 HaXKaTb KHOMKY yrnpasneHus. Homep MeHto <6.0.0.0> yka-
3bIBAETCSH MUTAHNEM.

LS

MoBTOPHO Ha)kaTb KHOMKY ynpasnieHns. Homep meHto <6.0.0.0> ykasbiBaeTcs cTaTuye-
CKMW.

VlH,D,I/IKaLlVIﬂ 3Ha4YeHns NokasbiBaeT '- - -,
|/|H,CI,VIKaL|,VIFI €OUNHNLbI U3SMEPEHUA NOKa3bIBaeT TEKYLLYH YaCcTOTY BOSHMKHOBEHUA (X), a TakK-
>Keé MaKCMaJibHO BO3MOXXHYH H4aCTOTYy BO3HUKHOBEHUA owunbkn (y) B BMAae «X/y». CooTBeT-
cTBeHHO Yepe3 300 cekyHA TeKyLLlas 4acTOTa BOSHUKHOBEHMNS OLLMOKM yBeNMYMBaeTCa Ha
OfiHy UMpy.

@ YBEAOMIJIEHUE

Mocne YCTpaHeHnda NpUu4nHbl BOSHUKHOBEHUA owmnbkmn KBUTUPOBaHME
nponcxoonT aBToMaTU4HeCcKu.

. O

BbixpoaTb ocTaBLleecs BpemMs.

Ecnu TekyLyas 4acToTa BO3HUKHOBEHMS (X) paBHa MaKCMManbHOi 4acTOTe BO3SHUKHOBEHMS
owmbkm (y), oMBKY MOXHO KBUTUPOBATb BPYUHY!HO.

G

nOBTOpHO HaXXaTb KHOMKY yrnpaBrieHns. Owmnbka KBUTUPOBAHa, yKa3biBaeTCa CTpaHuLa
COCTOAHUA.

« OTobpaxkaeTcs Kof oLwmbKun
¢ Hacoc nepexoguT B aBapunHbIN pexkuma

e CueTuMK oLIMOOK NoBbILLAETCSA
MaTpuua owmnbok AC unun HV?

* SSM akTuBupyeTtcs

BbINonHeH KpuTepun ownbKn?
Owwnbka KBUTMPOBaHA?

MaTpuua owmnbok HV 1 > 30 muH?

0 N o v & W N I—'|

e SSM akTusmMpyetcs

9a KoHeLi; BO306HOBNEHME PeXKMa perynmpo—-
9% BaHWs (coBOEHHbIN Hacoc)

KoHeL; BO306HOBNEHME PeXXMMa pPerynmnpo-
BaHus (0QMHapHBbI Hacoc)

® Oa
@ Het

Tabn. 32: Tun ownbku E
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1 * OTtobpaxkaeTcs Kof, owmnbKku

e CYyeTymMK OLIMOOK NOBbILLIAETCS

BbInonHeH KpuTepun ownbkn?

Owwnbka KBUTMPOBaHA?

v & W N

KoHeLl; BO306HOBMEHWE PEXXMMa Perynmpo-
BaHMs

Ha

Het

®
Q)

Tabn. 33: Tun ownbku F

Fig. 58: Tun owmnbkm F, cxema

KsuTuposanue ownbku Tnna E mnu F

EE':ET 6000 @ . @

[ins nepexofa B peXKUM MEHI0 HaXkaTb KHOMKY ynpasneHus.. Homep meHto <6.0.0.0> yka-
3bIBaeTCS MUTaHWEM.

Fig. 59: KButnposaHue ownbku Tmna E mnu F @

=

MOBTOPHO HaXkaTb KHOMKY ynpasneHus. OwmnbKa KBUTMPOBaHA, yKa3biBaeTCs CTPaHMLa
COCTOSIHMS.

@ YBEAOMIJIEHUE

Mocne YCTpaHeHnd Npu4vnHbl BOSHUKHOBEHUA ownbkm KBUTUPOBAaHME
NpoOnNCXoOouT aBTOMaTnYeCckKun.

1.0.0.0 3afaHHble 3HaYeHns * Pexxum ynpaeneHus:
npmbn. 60 % o1 n,,, Ha-
coca
e Ap-c:npubn. 50 % ot
H..a Hacoca
e Ap-v:npubn. 50 % ot
H,.x Hacoca
2.0.0.0 Cnocob perynvpoBaHus 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-
>KMM paboTsl
5.1.3.2 BHyTpeHHsisi/BHELWHASA cMe~  BHyTpeHHe
Ha paboTbl Hacocos
5.1.3.3 NHTepBan cmeHbl paboTsl 244
HacocoBs
5.1.4.0 Hacoc pebnokuposaH/3a- HebnoknposaHo
6noknposaH
5.1.5.0 SSM 0606LeHHas cMrHanmusaums
HencnpaBHOCTK
5.1.6.0 SBM 0606LeHHas cMrHanusaums
pabouero cocTosHUA
5.1.7.0 Extern off 0606LeHHoe Extern off
5.3.2.0 In1 (auanasoH 3HaueHui) 0 — 10 B akTMBMpOBaHO
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17.1

17.2

17.3

17.4

YTunusauums

Macna 1 cmasbiBaloLyMe BeLecTsa

BopornukoneBasi cmecb

3awmMTHasA ogexxaa

UHdopmauums o c6ope 6biBLUNX B
ynoTpe6neHnu aneKTpU4eCcKnx u
3NEKTPOHHbIX U3[enum

N S

5.4.1.0 In2 akTUB./0eakTus. OFF
5.4.2.0 In2 (pnana3oH 3HaveHui) 0-10B
5.5.0.0 MapameTpsbl PID Cm. rnasy «HacTtpownka
cnocoba perynmpoBaHus»
5.6.1.0 HV/AC HV
5.6.2.0 YacToTa BpaLleHus asapuii- Mpubn. 60 % oT n,,,, Hacoca
HOro pe>xuma
5.6.3.0 Bpems aBToMaTuyeckoro 300c
cbpoca
5.7.1.0 OpueHTaumsa gucnnes Aucnneit B ucxogHom opn-
eHTaumm
5.7.2.0 KoppeKkTnpoBKa 3HayeHns  AKTMBMpOBaHa
AaBleHus
5.7.6.0 DyHKuma SBM SBM: curHanusaumsa pabo-
4ero COCTOSHUSA
5.8.1.1 «Pump Kick» akTveHo/ ON
HeakTUBHO
5.8.1.2 «Pump Kick», nHtepsan 244
5.8.1.3 «Pump Kick», yactotaBpa- n.,
L eHns

Tabs1. 34: 3aBoACKMeE YCTAaHOBKM

JKcnnyaTauMoHHble MaTepuanbl Heobxogumo cobrpaTb B MOAXOASLLME pe3epByapbl U
YyTUNU3MPOBaTb COrNACHO MeCTHbIM OUPeKTMBaM. HeMeaneHHo yoansaTb NosBASOWmMecs
Kannu nepeka4yvMBaemMom XXnakKocTu!

JKCnnyaTauMoHHble MaTepuanbl COOTBETCTBYHOT Kf1acCy BOJOOMACHOCTM 1 B COOTBETCTBUM
C HEMELIKMM aiMUHUCTPaTUBHLIM NpeanMcaHnemM no BoQoonacHbix Matepuanax (Vwvws).

Mpu yTrnmsaunm HeobxoamnMOo BbINOMHATL AENCTBYIOLME B AAHHON MECTHOCTU OUPEeKTU-

Bbl (Hanpumep, DIN 52900, 0 nponaHanone U NPONUEHrnKone).

Mcnonb30BaHHYO 3alWMUTHYO OAeXay cliefyeT yTUIM3MpoBaTh COrMacHO MeCTHbIM fen-
CTBYIOLLMM AUPEKTMBAM.

MpaBWnbHas yTUAM3aLMs U Hafgnexallas BTopuyHas nepepaboTka 3Toro nspenus npey-
npexxgaeT 3KOJI0rn4yeckunii yiep6 v onacHocTy Ans 300poBbs NOAEN.

YBEOOMIJIEHUE

3anpeu.|e|-|a yTunusauua smecTte C 6bITOBbIMU OTXOAaMM!

B EBpOI'IeI7ICKOM COHO3€ 3TOT CMMBOJT MOXKET HaX0OUTbCA Ha U3OENUN,
YynakKoBKe U1 B CONPOBOAUTENbHbIX OOKYMEHTAX. OH 03Ha4aerT, 4To Co-
OTBETCTBYHOLLUME INTEKTPUHECKUNE N INTEKTPOHHbIE N3OENNA HENb3A YTU-
M3nposBaTb BMeCTeE C ObITOBBIMM OTXOOaAMMU.

[ns npasunbHol 06paboTku, BTOPUUYHOTO UCMONb30BaHUS U YTUIN3aLUN COOTBETCTBYHO-
LWmx oTpaboTaBLLMX U3OenNnii Heo6X0OMMO YUMTbIBATb CreaytoLLee:

° CAaBaTb 3TW U3[eNNs TONbKO B NPefyCMOTPeHHbIe ANS 3TOro CepTUMULMPOBaHHbIe
cOOpHble MYHKTbI;
e cobnogaTb MecTHble encTeytoLLmMe npeanucaHms!

NHdopmaumio o HapgnexxalleM nopsiake yTUNM3aumnm MoXHO NosyymTb B OpraHax MecTHO-
ro camoynpasfieHus, bnvxanLlem NyHKTe yTUAM3aLUmMm 0TX0[40B UK Y AUepa, y KOTOporo
661510 KynneHo nsgenve. JJonoNHUTeNbHYIO MH(OPMaLKMIO 0 BTOPUYHOM NepepaboTke CM.
Ha canTe www.wilo-recycling.com.
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B03MO>XHbI TeXHUYECKNe u3MeHeHus!
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