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ECB-ucnonHeHue
CaMOOHVIU.LaIOU.lVIVICﬂ KOHTYp nonaTtku

MoHOGno4YHas KOHCTPYKUUS

[Bvratenb KpenuTcs HenocpeacTBEHHO Ha Hacoce
Yepes donaHeL, Unv NoaaoH

Hacoc ans yctaHoBKM B TPyOHOM LuaxTe

lMorpy»HoV 3NEKTPOHACOCHBIN arperaT, NONIHOCTbIO
ornycKaeMblii B TPYGHYIO LLIAXTY.

CBugetenbLCTBO 0 6Ge3onacHOCTU 06opyaoBaHUA

CugetenbcTBo 0 6e3onacHocT 060pyAoBaHMSA
ABNSETCA 3asiBNEHWEM KIMEHTa B Cryvae Bo3BpaTa
Npou3BoaUTENIO U NOATBEPXKAAET, YTO U3genve
GbINO OMOPOXHEHO HaANexallmMm obpasom u
NnoaToMy YacTu, ConpuKacaBLUMECS] C
nepekavymBaembiMU XKUAKOCTAMU, Gornee He
npeacTaBnsoT ONacHOCTU AN OKpy»KatoLLen cpeapl
1 3[10pPOBbS YeroBekKa.
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1 O6wume cBeneHus

1 O6Lwme cBegeHUs

1.1 OCHOBHbIe MONOoXeHus

[aHHOe pyKOBOACTBO MO 3KCMyaTauum npegHasHavyeHo A5 TUNopsagos v UCMONTHEHNIA,
YKa3aHHbIX Ha TVITyJ'IbHOVI CTpaHuue.

PykoBoOcCTBO MO aKcnsyataumm COOepXUT CBeAeHUS 0 Haanexawem 1 ©e3onacHoM
NPUMEHEHUN YCTPONCTBA Ha BCEX CTaOMsAX aKCnnyaTaumu.

Ha 3aBopckor Tabnmyke ykasbiBalOTCA TUMOPSA 1 TUNOpasMep, OCHOBHbIE
3KcnyaTauMoHHbIE AaHHbIe, HOMEP 3aKa3a M HoMep No3numnK 3akasa. Homep 3akasa u
HOMep No3nLMK 3akasa O4HO3HAYHO OMUCHLIBAKOT HACOCHbIN arperat v cryxaT Ans ero
naeHTUUKaLmMm Npu Bcex NOCneayoLLMX KOMMEPYECKUX onepaLmsX.

YTtobbl He NnoTepATb NPaBO Ha rapaHTUNHOE 06CJ'Iy)KVIBaHVIe, B Crniy4ae BO3HMKHOBEHUA
HEencnpaBHOCTK crieayeT HeMeaneHHO CBA3aTbCA C onwxanwmm CepBUCHbIM LLEHTPOM
KSB.

1.2 MoHTaX HeyKOMNNEeKTOBaHHbIX arperaToB

Mpu MOHTaxe HenorHbIX MaLUuH, nocTaensemMbix pupmort KSB, cnenyet cobniogate
COOTBETCTBYIOLUME YKa3aHWs, NPMBEAEHHbIE B NoApasaenax no TEXHUYEeCKoMy
06CnyXMBAHMIO/TEKYLLLEEMY PEMOHTY.

1.3 LUeneBas rpynna

LleneBas rpynna JaHHOrO pyKOBOACTBA MO 3KCMyaTaumm — 3TO TEXHUYECKN 00yYeHHbIN
obcnyxusatowuii nepcoHan. (= naea 2.4, Ctpaxuua 10)

1.4 [loKyMeHTbI, AeCTBYOLWME COBMECTHO C OCHOBHbLIMMU

Tabnuua 1: MepeyeHb ConyTCTBYIOLLEN JOKYMEHTaLMN

HdoKymeHT CopepxaHue

TexHnyeckasa cneundukaums OnucaHne TeXHUYEeCKNX XapaKTepUucTuk Hacoca/
HaCOCHOro arperata

'mapaBnuyeckne xapakTepUCTUKM | XapaKTepucTukn Hanopa, Tpebyemoro
KaBUTaUMOHHoro 3anaca, KN4 n notpebnsemon
MOLLHOCTM

CBOopoYHBbIi YepTex" UepTex HacoCHOro arperarta B pa3pese

[okymeHTauusa cybnocraswmkos” |PykoBoacTsa no akcniyatauum 1 apyrasi
JOKYMEHTaLMsA K NPUHAANEXHOCTAM U BCTPOEHHbIM
YyacTam

Cnckm 3anacHbIx vyacten” OnuncaHune 3anacHbIX Yacten

Ons npuHagnexHocTten nvnn BCTPOEHHbIX YacTewn criefyeT yunTbiBaTh
COOTBETCTBYHLLYH OOKYMEHTaUu nx N3roTOBUTENEN.

1.5 CumBonbl

Tabnuua 2: Micnonb3yemble CUMBOSbI

CumBon 3HaueHue
v Heobxoavmoe ycnoBue Anst BbINOSIHEHWS OEACTBUN
> [ewncTBus, koTopble HEOOXOAMMO BbINOMHUTL Ans COONoaeHUA
TpeboBaHu 6e3onacHoOCTn
= PesynbTtaT gencrausa
= [MepekpecTHbIe CCbINKK

1) Ecnuv BXxoOWT B KOMMIEKT NMOCTaBKu
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CumBon 3HaueHue
1. PykoBoOcTBO K OeNCTBUMIO, coaepKallee HeCKOMNbKO LiaroB
2.
YkasaHune

— peKkomMeHgauunn n BaxkHble Tp96OBaHVI$| no pa60Te C yCTpOﬁCTBOM.
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OMACHO

2 TexHuKa 6e3o0nacHOCTU

Bce npuBefeHHble B 3TOV rMaBe ykasaHusi COOBLLA0T O BbICOKOW CTENEHN Yrpo3bl.
B nononHeHue kK NpuBeAeHHbIM 34eChb OOLLUMM CBEAEHMSIM, KacaroLUMCs TEXHUKM

6e30nacHOCTN, HEOOXOAUMO YUUTBLIBATE U NPUBEAEHHYIO B APYTMX rMaBax MHopMaLmo
no TexHuKe 6e30MacHOCTW, OTHOCSILLYHOCS K BbIMOMHAEMbIM AEACTBUSAM.

2.1 MapkupoBKa npegynpexaaroLmnx 3HakoB

Tabnuua 3: XapakTepucTuku NpeaynpexaaroLyx 3HakoB

CumBon MosicHeHne

OMACHO [(elnlaei 1o}
OTUM cuUrHanbHbIM CNOBOM 0603Ha4YaeTCcs ONacHOCTb C BbICOKOW

CTeneHblo pUCKa; ecrin ee He NpeaoTBpaTUTb, TO OHa NpuBeaeT K
cMepTn nnun TsDKEnoun TpaBMe.

A neenvnrexaenve| [TPEOYNPEXOEHUE

OTVM curHanbHbIM CrIOBOM 0603HaYaeTCs ONacHOCTb CO CpeaHEN
CTENeHbI0 PUCKA; ECNN ee He NPefoTBPaTUTb, OHA MOXET MPUBECTU K
cMepTn nnun TSKENon TpaBMe.

BHUMAHUE |BHUMAHUE

OTUM CUrHanbHbLIM CIIOBOM 0603Ha4YaeTCs ONacHOCTb; UTHOPUPOBaHWE
KOTOPOW MOXeT MPMBECTU K HapyLLeHno paboTocnocobHoCTM
YCTPOWCTBA.

BspbiBo3awmra

OTOT 3Hak NpefocTaBnseT MHOPMaLMIo O 3alumMTe OT BO3HUKHOBEHUS
B3PbIBOB BO B3pbIBOONMACHbIX 30HaxX B COOTBETCTBUU C TexHU4Yeckum
pernamenTom TP TC 012/2011.

O6Las onacHOCTb
OTOT CMMBON B COMETAHUU C CUTHANbHbLIM CIIOBOM YKasblBaeT Ha
0ONacHOCTb, CMOCOBHY0 MPUBECTU K CMEPTU U TpaBMe.

OnacHocTb nopaxxeHnsa anekTpn4eckum Tokom

OTOT CMMBOJ B COMETAHUN C CUTHamNbHLIM CNIOBOM 0603HavaeT
OMNacHOCTb NOpaXeHUA 3N1eKTpnU4eCknmM TOKOM U nNpeaocTtaBndeT
WMHOpMaLMIO NO 3aLLMTe OT NOPAKEHNSA TOKOM.

MoBpexaeHne maluuHbl
OTOT cMMBON B cCoYeTaHUn ¢ curHanbHbiM cnosom BHUMAHUE
0603HavaeT onacHOCTb AN YCTPOWCTBa U ero paboTocnocobHOCTU.

> | | |

7

Lo

2.2 O6wue cBegeHus

[aHHOe pyKOBOACTBO MO 3KCMnyaTaLumy COOEPXKUT OCHOBHbIE YkasaHUusi o 6e3onacHomMy
obpalleHuto ¢ n3genmem, kotTopble Heo6xoaMMo cobnoaaTh NPU yCTaHOBKeE,
aKcnnyaTaumm 1 TeXHUYECKOM 06CyKMBaHUN, YTOObI M3GEXaTb HAHECEHUS! TSHKENOro
yuiepba nepcoHany un o6opyaoBaHuio.

YkasaHus no TexHuke 6e3onacHocTy, NpMBEeAEHHbIE BO BCEX MMaBax, A0MKHbI CTPOro
cobntogaTtbes.

Mepen MOHTaXOM M BBOLOM B 3KCMyaTaLmio JaHHOe PyKOBOACTBO MO AKCMyaTaumm
[OIMKHO ObITb MPOYUTAHO M MOMTHOCTbLIO YCBOEHO COOTBETCTBYHOLLMM
KBanuuUUMpoBaHHbLIM 06CNyXMBaOLLMM NEPCOHANoOM/NonbL30BaTenem.

PykoBOACTBO MO 3KcnnyaTaLuMmn A0OMKHO BCErga HaxoauTbCst HA MecTe 3KcnyaTaumm
yCTpOWCTBa 1 ObITb 4OCTYNHO ANst 06CNyXMBatoLLEero nepcoHana.

YkasaHus B BUAE HAANUCEN, HAHECEHHbIX HEMOCPEACTBEHHO Ha U3[enune, JOIKHbI
BbIMOMHATLCS W BCErAa cogepxaTbcs B pa3bopunBoM COCTOSIHUM. DTO kacaeTcs,
Hanpuwvep:

* CTpernku-ykasaTtens HanpaBneHUs BpalleHust
*  MapKUpOBOK NPUCOeaVHEHWA
* 3aBOACKON TabnnyKm

3a cobnogeHne MecTHbIX NPeAnUCaHnii, KOTOpbIe He ykasaHbl B JaHHOM PYKOBOACTBE Mo
3KcMnMyaTaumy, OTBEYaeT JKCMyaTupytoLlas opraHu3aums.
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2.3 Ucnonb3oBaHue No Ha3HAYEHUIO

= Hacoc/HacocHbI arperaT paspeluaeTcs UCNonb30BaTh TOMNbKO B COOTBETCTBUM C
HasHayeHWeM U B Npefenax AManasoHoB, ykasaHHbIX B COMyTCTBYHOLLEN
JOKYMEHTaLMn.

" 3KCI'IJ'IyaTaLlI/1ﬂ Hacoca/HacocHOro arperarta OonyckaeTCd TOJIbKO NpU ero TeXxHN4YeCcKn
ncnpaBHOM COCTOAHUN.

= JKcnsyartaumst Hacoca/HacoCHOro arperaTta B 4acTUYHO COGPaHHOM COCTOSIHIM
3anpetleHa.

= Hacoc gomkeH ncnonb3oBaTtbCs ANs nepekavymBaHns TONbKO TEX XXUAKOCTEN,
KOTOpbl€ YKa3aHbl B TEXHUYECKoM cneundmkaumm nnm OOKyMeHTauun ana oaHHoro
NCNOJTHEeHUA.

= Okcnnyartauus Hacoca 6e3 nepekaymBaeMon cpeapl 3anpeLueHa.

= Heobxogumo cobntogaTe orpaHuyeHnst pexuma anmtenbHon paboTbl (Quu, M Quar),
Ha KOTOpble yKa3aHO B TEXHUYECKON crneundukaLmm nnm JOKyMeHTaumm (BO3MOXHbIe
NMOBPEXAEHUS: MONIOMKa Bana, BbIXO4 U3 CTPOS MOALUMMHUKOB, MOBPEXAEHNSA
TOPLIOBOrO YNAOTHEHMS 1 T.4.)

= CobnopaTtb ykasaHHblE B TEXHUYECKOW creunduKkaumm nnm JOKyMeHTaumnm 3HaueHus
MUHUManNbHOM 1 MakcMMarbHOM nogayn (Hanpumep, Bo nsbexaHue neperpesa,
NOBPEXAEHWIN TOPLIOBOrO YMIOTHEHMS, KAaBUTALMOHHbLIX NOBPEXAEHWN, NOBPEXAEHNN
NOALLWMHWKOB).

= Hacoc/HacocHblI arperart Bcerga goJnkeH paGOTaTb C nNpaBuIibHbIM HanpaBneHnem
BpaLlleHuns.

2.4 Ksanudukauma n obyyeHue nepcoHana

MepcoHarn, 3aHATbIN TPaHCNIOPTUPOBKOM, MOHTAXXOM, 3KCMyaTaumen, TeXobCnyXuBaHuem
1 Haa30poM, JoSKeH o6naaaTh COOTBETCTBYHOLLEN KBanuduKaLmen.

O6nacTb OTBETCTBEHHOCTU, KOMMETEHLMSA U KOHTPOJIb 3a NnepcoHasriomM, 3aHATbIM
MOHTaXOoM, SKCI'IJ'IyaTaLI,VIeVI, TeXO6CJ'Iy)KVIBaHM6M M Hag30pOoM, OOJKHbI ObITb B TOYHOCTU
onpeneneHbl 3KCI'IJ'IyaTVIpyPOLIJ,EI7I opraHusauuen.

Ecnn nepcoHan He Bnageet HeOoOX0AMMbIMU 3HAHUSIMU, npoBecTn o6yquV|e n
MHCTPYKTaX C NOMOLLbIO KOMNETEHTHbIX cneunannctos. o xenanuo SKCI'IJ'IyaTVIpyIOLLI,eVI
opraHunsauunu o6yquV|e npoBOANTCA N3roToBUTENEM U NOCTaBLLUMKOM.

KprbI no HaCOC&M/HaCOCHOMy arperarty npoBogATcsa TONbKO nNoa Haga30poMm
KOMNETEHTHbIX cneynanncToB.

2.5 NocnepctBua 1 onacHOCTM HecobNOAEHUA PYKOBOACTBA

= HecobnogeHne aaHHOro pykoBOACTBA NO SKCNfyaTaumy BeAeT K noTepe npaea Ha
rapaHTunHoe obcnyxvBaHe 1 BO3MeLLEHME YObITKOB.

* HeBbInonHeHne VIHCTpYKLl,VIVI MOXEeT NnpuBeCTn, HanpumMmep, K cnegyrumm
nocneacTBuAM:

— OMacHOCTb TPAaBMUPOBAHUS B pe3yrbTaTe NopaeHWsi SNeKTPUYECKUM TOKOM,
TEPMUYECKOr0, MEXaHUYECKOTO N XMMUYECKOrO BO3AENCTBUS, a Takke yrposa
B3pbIBa;

— 0TKa3 BaXkHbIX (hyHKLMI 060pyaoBaHus;

— HEeBO3MOXXHOCTb BbINOJTHEHUA NMpeanncbiBaeMbliX METOO0B TEXHNYECKOIro
OGCJ'Iy)KI/IBaHVIﬂ N PEMOHTA;

— yrposa ans oKpyxatoLen cpefbl BCNeACTBME YTeUKM ONacHbIX BELLEeCTB.
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2.6 PaboTbl c cobnogeHMeM TeXHUKM 6e3onacHOCTU

Momumo npuBedeHHbIX B pykoBoacTBe yKaSaHI/II7I no 6e30nacHOCTM 1 UCMOSb30BaHNIO MO
Ha3HayeHuo, obsi3aTernbHbIMU ANs COONoaeHNS ABNSAITCS MNOJTOXKEHMUS cnegyrwowmx
OOKYMEHTOB No npasuiiam TeXHUKN 6esonacHocTu:

MHCprKL[MM no npegoTBpalleHno HeC4YaCcTHbIX ciny4vaeB, npeanncaHna No TexXHnke
©6e3onacHoOCTU U KCcnnyaTaunmn

MHCprKLWIFl No B3pbIBO3aLLUNTE
MpaBuna TexHuKn 6e3onacHocTH npu pa60Te C onacHbIMK BellecTBamMun

JencTBytoLLmne HOPMbI, AMPEKTUBbLI U 3aKOHbI

2.7 Yka3aHusi o TeXHUKe 6e30nacHOCTM OJisi IKCNIlyaTUpyloLlen
opraHusauuu/oneparopa

YCTaHOoBUTb NPeoCTaBnsieMble 3aka3vynMkoM 3aLlUTHbIE YCTPOUCTBa (Hanpumep, As
3aLLUMTbI OT MPUKOCHOBEHWI), NPENATCTBYIOLLME AOCTYMNY K FOPSYMM, XONOAHBIM U
NOABWXHBIM AeTansiM, U NPOBepUTb UX PYHKLIMOHUPOBaHME.

He cHMMaTb 3alLmMTHbIE YCTpoMCcTBa (Hanp., Ans 3alliMTbl OT NPUKOCHOBEHUI) BO
BpeMsi SKCnnyaTaumm.

OkcnnyaTupytolas opraHusaums obsisaHa npefoCcTaBAaTb NepcoHany cpeacTsa
MHOMBUAYaNbHOW 3alUTbl U CNeauTb 3a UX 06si3aTeNbHbIM MPUMEHEHUEM.

YTeuyku (Hanpumep, Yepes ynrnoTHeHVe Bana) onacHblx cpes (Hanpumep,
B3pbIBOOMNACHbIX, SO0BUTbIX, TOPSYMX) AOIMKHBI OTBOAUTLCS TakuM 06pa3om, YToObI
He BO3HMKario OnacHOCTU AN Noaen 1 okpyxatwLen cpeabl. Heobxogmmo
cobnoaaTth AeNCTBYOLWME 3aKkoHoAATENbHbIE NPEeANUCaHNS.

MckniounTb onacHOCTb MOPaXXeHUs aNeKTPUYECKNM TOKOM (PYKOBOACTBOBATLCS
HaLMOHanbHbIMU NPeAnMcaHusIMN W/un HopMaTUBaMm MECTHBIX NPeAnpPUATUIA
3MNeKTpoCcCHabXeHs).

Ecnu BbIkMoYeHNe Hacoca He NPUBOAUT K YCUINEHUIO NMOTEHLMATbHBIX OMACHOCTEN,
npu yCcTaHOBKE Hacoca/HaCcOCHOro arperata Heo6xoaAnMo NpeaycMoTpPeTb YCTaHOBKY
B HENOCPEACTBEHHOM BrIM30CTN OT HErO KHOMOYHOW CTaHLMW aBapUMHOro ocTaHoBa.

2.8 Yka3aHusa Nno TexHMKe 6e30MacHOCTM Npu NpoBeAeHun paboT no
TeXHU4ecKoMy ob6CnyXMBaHuo, NPOdUNIAKTUYECKOMY OCMOTPY U MOHTaXy

MepeHanagka unu nameHeHune KOHCTPYKLUMN Hacoca/HacoCHOro arperarta
00nNyCKarTCA TONbKO MO CorfnnacoBaHUIO C N3rotoBuUTenem.

CnepnyeT ncnonb3oBaTh TOMbKO OPUrMHanbHbIE UM 000OPEHHbIE U3rOTOBUTENEM
AeTanu/KoMNoHeHThI. icnonb3oBaHue apyrnx AeTanein/KOMMNOHEHTOB UCKYaeT
OTBETCTBEHHOCTb U3roTOBUTENS 3a BO3MOXHbIE NOCreaCcTBUS.

SKCI'IJ'IyaTVIpyIOLLI,aﬂ CTOpPOHa AoJKHa obecneynTb BbINOMIHEHME BCEX pa60T no
TeXOGCJ’Iy)KVIBaHVI}O, I'IpO(bI/IJ'IaKTVI‘-IeCKOMy OCMOTPY U MOHTaXy YNOJIHOMOYEHHbIM Ha
3T0 KBaNM@ULMPOBaHHbLIM 06CJ'Iy)KI/IBa}OLIJMM nepcoHarnom, getarnbHO
O3HaKOMJ1€HHbIM C HACTOALLMM PyKOBOACTBOM MO 3KCcnnyaTaunun.

Bce paboTbl Ha Hacoce/HaCOCHOM arperarte OOJKHbI BbIMOSHATLCA TONbKO NOCne ero
OCTaHOBKW.

Bce paboTbl Ha HACOCHOM arperaTe crieqyeT NPOBOAUTL TOMbKO NOCHE ero
obecToumBaHus.

Hacoc/HacocHbI arperat formkeH 6biTe JOBeAEH 40 TeMMnepaTypbl OKpyKatoLLen
cpensbl.

[asnexve B Kopnyce HacocCa A0JTKHO ObITb CGpOLIJeHO, HacoC JOSMKEH ObITb
OMOPOXHEH.
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OMACHO

Ex

= CTporo cobntoaatb NpMBeAeHHYH B PyKOBOACTBE MO 3KCMnyaTaumm
rnocnefoBaTenlbHOCTb AENCTBUI NO BbIBOAY HACOCHOMO arperarta 13 akchnyartaumi.
(= Mnaga 6.3, CtpaHuua 50)

= Hacochbl, nepekaunBatoLLme BpeaHble Ans 300poBbs cpefbl, AOMKHbI ObiTb
obe33apaxeHbl.

= HenocpeAcTBEHHO Nocie OKOHYaHMs paboT BCe NpeaoXpaHuTesibHbIE U 3aLUUTHbIE
YCTPONCTBa AOMKHbI ObITb YCTAHOBIEHbI HA MECTO M MpYBEAEHbI B paboTocnocobHoe
cocTosiHue. Nepea NOBTOPHLIM BBOAOM B 9KCNilyaTaumio criefyeT BbINOMHUTL
yKasaHusi pasgena, nocBsiLLEeHHOro BBOAY YCTPOWCTBA B SKCMyaTaumio.
(= Mnaea 6.1, CtpaHuua 46)

2.9 HeponycTumble cnocobbl akcnnyaTaumm

3KCI’U’IyaTaL|,I/IF| Hacoca/HacoCcHOro arperaTta 3a rpaHuuammn npegeribHbIX 3Ha4eHUn
3anpeLleHa. ATu 3Ha4YeHUs1 NPUBEAEHbBI B TEXHMYECKON cneundunkaumm n pykoBoacTBe no
aKcnnyatauun.

3KCI’IJ'IyaTaL|,I/10HHa$I HaOEeXHOCTb NOCTaBNEHHOro Hacoca/HacoCHOro arperaTa
rapaHTupyeTca TONIbKO Npu NCNosib30BaHUM €ro no HasHa4eHuro.

2.10 Yka3aHus no B3pbIiBO3aluuTe

O6ssaTtensHO cobnioaaTk NpUBEAEHHbIE B STOW rfiaBe ykasaHus No B3pbiBo3alyuTe npm
3KCNMyaTaluy B3pbIBO3aLLMLLEHHOIO HACOCHOrO arperara.

OTMeYeHHble n306paxeHHbIM 34eCb CUMBOIOM pa3aenbl 4aHHOro pyKoBOACTBA MO
3KcMnyaTauumn pacnpocTpaHaTCA Ha B3pbIBO3aLLMLLEHHbIE HACOCHbIE arperaTbl Takke 1
B Cryyae Ux NepuoanyecKon aKkcnnyatauum 3a npeaenamm B3pbiBOONACHbIX 30H.

Bo B3pbIBOONAaCHbIX 30HaxX paspeLlaeTcs 3KCNyaTMpoBaTh TONIbKO HACOChI/HACOCHbIE
arperartbl, MMeLMe COOTBETCTBYHOLLYIO MAaPKMPOBKY U COOTBETCTBYHOLLIEE HA3HAYEHNE
COrnacHO TEXHUYECKOM cneundurkaumm.

Mpw akcnnyaTauny B3pbIBO3aALLMLLIEHHONO HACOCHOTO arperata B COOTBETCTBUN C
TexHuuyeckmum pernameHtom TP TC 012/2011 gencTBytoT cneumanbHble yCrnoBus.
Mpu atom cnepgyeT yaensats ocoboe BHUMaHne 0TMEYEHHbIM AaHHBbIM CUMBOJSIOM
pasfenam A4aHHOro PyKOBOACTBA MO 3KCMyaTaumn.

BspbiBO3alymuTa rapaHTUpyeTCs TOMbKO NPU UCMNOMb30BaHNM MO HAa3HAYEHWIO.

He BbIXoanTb 3a Npefenbl 3Ha4YeHUI, ykadaHHbIX B TEXHUYECKOW cneuudmkaumm u Ha
3aBOACKON Tabnunuke.

MpepynpexaaTtb HeQoMyCTUMble CNOCOObI AKCNyaTauum.

2.10.1 PemMoOHT

Mpu oCyLEeCTBMNEHNI PEMOHTA B3PbIBO3ALLMLLEHHBIX HACOCOB AEWCTBYIOT 0COobble
npeanvicanusi. Mepeaenky 1 MoaMdMKaLMM HACOCHOTO arperaTta MoryT HEraTMBHO
MOBMUSTb HA B3PbIBO3ALLMTY, MOSTOMY OHU AOMYCKAKTCS TOMBbKO NOCHE COrMacoBaHus ¢
U3rOTOBUTENEM.

BoccTaHoBneHme NnpoYHbIX Ha np06017| npu BocCnjiaMmeHeHnn 3a3opoB MOXET
npon3BOANTLCA TONMbKO B COOTBETCTBUN C KOHCTPYKTUBHbIMW NpeanncaHnamm
narotoBuTens. NpoBeaeHne peMOHTHbIX pa60T B COOTBETCTBUM CO 3HAYEHUSIMU Tabnuy,
peneBaHTHbIX CTaHOAPTOB HEOOMYCTUMO.
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3 TpaHcnopTMpoBKa/NPOMEKYTOHHOE XpaHeHue/yTunm3aums

3 TpaHcnopTupoBKa/npomMeXXyTo4yHoe XxpaHeHue/yTunmsauums

3.1 NpoBepka KOMNNEeKTa NoCTaBKu
1. |_|pI/1 nony4vyeHunn Tosapa HeO6X0/J,I/1MO NpoBepuUTb KaXayto yNnakoBKY Ha OTCyTCTBME
NOBPEXOEHWUN.

2. Mpwv oBHapyXeHUW NOBPEXAEHWIA NMPY TPAHCMNOPTUPOBKE CriefyeT TOYHO YCTaHOBUTb
N AOKYMEHTanbHO 3adMKCUpoBaTb MMEIOLLMECS NOBPEXAEHNS U BbI3BaHHbIA MU
yLiep6, nocne Yero HemeasieHHO HanpaBuUTb coobLeHne 06 3TOM B MUCbMEHHO
dopme KSB nnv yBegoMUTL OpraHn3aLuio-nocTaBLLyKa 1 CTPAXOBYH KOMMaHUIO.

3.2 TpaHcnopTupoBaHue

A OnAcHo

HeHapnexawias TpaHCnopTUpPOBKa
OnacHOCTb A5 XXM3HW BCreaCcTBUe nageHus getanei!
MoBpeaeHne HacocHoro arperatal

> N5 kpenneHuns rpy3o3axBaTHOro I'IpVICI'IOCOGJ'IEHVIH cnegyet ncnonb3oBaTb
npegycMoTpeHHY AnA 3TOro ToO4Ky CTPOMOBKMU.

> 3anpelyaeTcsi noaBeLUMBaTh HACOCHBIN arperaTt 3a COeAUHUTENbHbIN
ANEeKTPUYECKNI Kabenb.

> Mcnonb3oBaTtb nogbEeEMHYHO Lenb/NoabLeMHbIN TPOC 13 KOMMNJ1eKTa NOCTaBKN TOJTIbKO
Ana cnyCcka HaCOCHOro arperata B HaCOCHYHO LWWaxTy Unn nogbemMa 13 Hee.

> HagexHo 3aKpennuTb NoaAbEMHbIN TpOC nnu uenb Ha Hacoce U KpaHe.

> Mcnonb3oBaTth TOMbKO NpoLleaLline UCrbliTaHWs, MapKUPOBaHHbIE U
cepTUMLMpPOBaHHbIE rpy303axBaTHble NPUCNOCOBNeHs.

> CobntogaTb MECTHble npeanncaHna no TpaHCNoOpPTUPOBKE.

> PyKOBOACTBOBaTbCS JOKYMEHTaLMER N3rOTOBUTENS FPy303axBaTHbIX
NpUCcnocoGneHnii.

> Hecywiasa cnocobHOCTb rpy303axBaTHbIX NPUCNOCOBNEHMN JoMKHA ObiTh GonbLue
Macchbl, yKa3aHHOM Ha 3aBOACKOM Tabnuyke NOAHMMAEMOro HaCOCHOrO arperarTa.
[ononHMTENbHO yYnTbIBaTh NOAHUMAEMbIE YacTU YCTAHOBKMU.

3.2.1 locTaBKa HaCOCHOro arperata

=

7 Z
Puc. 1: TpaHcnopTUpoBKa HACOCHOTO arperata B OpUrMHanbHOM ynakoBke

= HacocHblIli arperat nocTaBnsieTcsl B rOpU30OHTaNIbHOM MOMOXEHWUN HA NoaXoasiLLen
TPaHCNOPTHOW CTOMKE.

= K mecTy yCTaHOBKM HACOCHbIV arperaTt TPaHCMoOpTMPYETCA B OPUTMHANbHON ynakoBke
C NMOMOLLbIO NOAXOAALLErO NOAbEMHYKA.
Cobntogatb LEeHTP TSXKECTU 1 TOYKM CTPOMOBKM Ha TPAHCMOPTUPOBOYHBIX ALLMKax!
[aHHble 0 Macce ykasaHbl Ha 3aBOACKON Tabnnyke 1 B TEXHUYECKON cneuudunkaumnm.
(= Mnaga 4.3, CtpaHuua 19)

3.2.2 NoabeM n onyckaHue HaCOCHOro arperarta

/\ NPENYNPEXOEHUE

OnpokuabiBaHWe HaCOCHOrO arperarta
3aluemneHne pyk u Hor!

> [NognepeTb MY NOLABECUTbL HACOCHbLIN arperar.
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/\ NPEAYNPEXOEHUE

YcTaHOBKa HacOCHOro arperaTta Ha He3aKpenneHHOW N HePOBHOMN NOBEPXHOCTHU
TpaBmbl 1 MaTepuanbHbIi yLepo!

> YcTaHaBnuBaTb HACOCHbLIV arperat criegyeT BepTuKanbHO ABUraTenem BBEpPX U
TOMbKO Ha HEMOABWXHOE Y POBHOE OCHOBaHMeE.

> HacocHblil arperat criefyeT ycTaHaBnvBaTh TONbKO HA OCHOBAHWE C OCTaTOYHON
HecyLLeln cnocoBHOCTbIO.

> Bocnonb3oBaTbCcs COOTBETCTBYHOLMMU CpeacTBaMu, YTOObI UCKMNIOYNTL
onpoKkuabliBaHMe Unn nepesopadnBaHne HACOCHOro arperaTta.

> Heobxoamnmo yunTbiBaTe Maccy, ykasaHHyto B TeXnacnopTe Uim Ha 3aBOACKON
Tabnuyke.

A NPEAYNPEXOEHUE

HeHapnexallee o6palleHne ¢ INeKTpMYeckUm kabenem noacoeANHEHUS
MpuunHeHre Bpeda 300POBbLI0 U MaTepransHoro yuepbal

> [PUHATE MepbI NPOTUB NafEHNS ANEKTPUYECKNX kabenen NoacoeanHeHus.
> W3beratb NPOKNnagkn He3aKpernreHHbIX nexalimnx kabenen B6nn3mn O60py,EI,OBaHVI$|.

> [MpK NnepemMeLleHMN HAaCOCHOro arperata obecneynTb 4OCTAaTOMHOE paccTosiHMe 40
ANeKTpuYecKnx kabenen nogcoegnHEHUS.

A\ nPEOYNPEXOEHUE

HeHapgnexawee oGpameHMe npu yctaHOBKe B BepTukanbHoe nonoxeHwue/
ONyCKaHUU B rOPU3OHTalNIbHOEe NoJfioXXKeHune

MpuunHeHne Bpeaa 340pPOBbLI0 U MaTepuanbHoro yuepbal

> B 3aBMCUMMOCTU OT pa3mepa Hacoca/HaCOCHOro arperata UCnonb3oBaTb OAMH UMK
ABa noabeMHMKa.

> 3a¢JMKCMPOBaTb HaCOCHbIM arperaT NoAXO4ALWUMM cpeacTBamu, YTOObI UCKMOYNTL
€ro onpokumabiBaHue, nageHne nnmn nepekatbiBaHUE.

> [pn nogbeme cobnogatb 6e3onacHoe paccTtosaHune (BOSMO)KHO paCKa‘-MBaHI/Ie).

> MognoxuTb nog TPaHCNOPTMPOBOYHOE OCHOBaHME OONOJSTHUTENbHbIE NOAKNAOKH,
YTOObI UCKNIOYNTL €ero onpokuabiBaHue.

/\ NPEQYNPEXOEHVE

HeHapnexawmit nogbem/nepemelleHne TXenNbIX y3roB Unu agetanen
MpuurHeHVe Bpeaa 340POBbLI0 NepcoHana u MatepuarnbHoro yuiepbal

> [pu nepemeLLeHn THXEeNbIX Y30oB UNK AeTanen Ncnonb3oBaTe COOTBETCTBYOLLME
TPaHCMOPTUPOBOYHbIE CPeCTBa, MOAbEMHbIE YCTPOWCTBA, 3axXBaThl.

BHUMAHUE

HeHnapgnexaliee xpaHeHue

1“ MoBpexaeHune anekTpuyecknx nposoos!
308 > 3akpenuTb anekTpokabenb B kabenbHOM BBOAE, YTOOLI NpeaynpeanTb
aedopmaumio.

> YAanuTb 3alUMTHbIE KOXYXM C 3M1eKTPONpPOBOAK/ HENMOCPEACTBEHHO nepen
YyCTaHOBKOW.
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e
e

S
I

YcTaHoBka HacocHoro arperata B YcTaHoBka HacocHOro arperata B
BEPTUKAINbHOE NMONOXEHNE C NOMOLLBIO BEPTUKAINbHOE MONOXEHNE C NOMOLLBIO
O[HOTO KpaHa [BYX KpaHoB

v BbiGpaHo noaxoasiiuee nogbemMHOe YCTPOWCTBO (Hanpumep, KpaH).

1. a) lNpu ncnonb3oBaHMM OAHOrO NOABEMHOIO YCTPOMCTBA: 3aLenuTb
TPaHCMOPTUPOBOYHYIO NETIO 3a CKOBY HAacoCHOro arperata.
b) Mpu ncnonb3oBaHun ABYyX NOABEMHbBIX YCTPONCTB: 3aLenuTb OOHY
TPaHCMOPTUPOBOYHYHO NETIO 3a CKOBY HAacOCHOro arperata U HamoTaTb
NOOXOASALLMIA KOMbLIEBOW CTPOM BOKPYr HACOCHOrO arperata v nogBecuTb ero 3a
BTOPY!O TPaHCMOPTVPOBOYHYIO NETIO.

2. ofHATb HACOCHbIV arperaT C MOMOLLbI MOABEMHOrO (-biX) yCTponcTBa (-B).

= PasBopaunBaTb HACOCHbLIN arperat Yepes Kpaw BXOAHOro conna nnm Kopnyc
Hacoca gonyckaeTcd TOJIbKO Ha AepeBAHHOM ocHoBaHuu!

= CneauTtb 3a TeM, YTOObI He MEePEerHyncs CoeanHUTENbHBIA ANEKTPUYECKUI
kabenb!

3. YcTaHOBWTb HAaCOCHbIN arperaT Ha POBHOM, YACTOM OCHOBaHWUM U NPUHATb MepbI
MPOTVB €ro onNpPOKNAbIBaHWS, CKaTbIBaHWUSA U NafeHNs.

3.2.3 TpaHcnopTupoBKa HacOCHOro arperarta

/\ NPEQYNPEXOEHVE

HenpaBunbHas yctaHoBKa/HenpaBunibHoe pasMelleHne
MpuurHeHVe Bpeaa 340POBbLI0 NepcoHana u MatepuarnbHoro yuiepbal

> HacocHbIli arperaT yctaHaBnuBaTb BEPTUKaNbHO ABUratenem BBEPX.

> CneayeT 3adMKCMPOBaTh HACOCHbIN arperaT COOTBETCTBYHOLMMI CPEACTBaAMM,
4TOGb! UCKMIOYNTbL Ero OMNPOKNILIBAHNE UMK NepeBopayvBaHue.

> HeoGXoaMMOo yunTbiBaTb Maccy, yKazaHHY0 B TEXHUYECKON cneumdukaumum/
3aBOACKON Tabnuyke.

A NPEAYNPEXOEHUE

HeHapnexallee o6palleHne ¢ INeKTpMYecknum kabenem noacoeANHEHUs
MprynHeHve Bpeaa 300pOBbI0 U MaTepuarnbHoro ywepbal

> [PUHATE Mepbl NPOTUB NafEeHNS ANEKTPUYECKNX kabenen NoacoeanHeHus.
> W3beratb NPOKNagKkn He3aKpernrieHHbIX nexalimnx kabenen B6nn3mn O60py,EI,OBaHVI$|.

> [Npu NnepemeLleHMN HACOCHOro arperata obecneynTb 4OCTaTOYHOE pacCTosiHUE 0
3NEKTPUYECKNx kabenen NnogcoeqnHEHS.

A\ nPEOYNPEXOEHUE

HeHapnexawmit nogbem/nepemelleHne TAXKeNbIX y3roB Unu aertanen
MpuurHeHVe Bpeaa 340POBbLI0 NepcoHana u MatepuarnbHoro yuiepbal

> [pu nepemeLLeHnn TSHKenbIX Y3NoB UNn AeTarnen Nenonb3oBaTe COOTBETCTBYOLLME
TPaHCMNOPTUPOBOYHbIE CPEACTBA, NOABbEMHbIE YCTPOMCTBA, 3axBaTbl.
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/\ NPEAYNPEXOEHUE

HeHapnexallee o6palleHne Npu ycTaHOBKe B BepTUKanbHoOe nonoxeHune/
OnyCcKaHWW B rOPU3OHTaNbLHOE NosioXeHue

MpuynHeHve Bpeaa 300POBbLI0 U MaTepuansHoro yuepbal

> B 3aBMCMMOCTU OT pasmepa Hacoca/HaCcoCHOro arperarta mncnoJjib3osaTtb O4ANH UNn
OBa nogbeMHUKa.

> SaCbMKCMpOBaTb HaCOCHbIN arperat nogxogdawmmm cpeactesamMu, YTOObI UCKMOYNTL
€ro onpokuabiBaHne, nageHne nnu nepekatbiBaHne.

> [Mpu nogbeme cobniogate 6Ge3onacHoe paccTosiHMe (BO3MOXHO packaynmBaHue).

> [ognoXuTb Nog TPaHCNOPTUPOBOYHOE OCHOBaHWE AOMOMHUTENbHbIE NOAKNAAKN,
YTOObI UCKMIOYNTL €ro OonpoKnagbiBaHUE.

Puc. 2: TpaHcnopTUpOBKa HACOCHOIO arperaTta B BEPTMKaNIbHOM MOMOXKEHUN

TpaHcnopTMpoBaTb HACOCHLIN arperaT B M306paXKeHHOM Ha PUCYHKE MOJIOKEeHUN
NoaXoAsLMUM NOAbEMHUKOM.

3.2.4 TpaHCNOPTUPOBOYHbIN Kpenex

HacocHble arperatbl Ha4uHas ¢ Tunopasmepa P 1000 - 700 noctaenstoTcs ¢
TPaHCNOPTUPOBOYHLIM Kpenexom. Nepen npoBepkon HanpaBneHns BpaLleHus,
YCTaHOBKOW B LLAXTYy M NEPBbIM BBOAOM B 3KCMyaTaLmio HEOOXOAUMO CHATb 3TOT
TPaHCNOPTUPOBOYHBIM Kpenex (MnacTuHy mexay paboyvM KOrecom v BXOAHbIM COMIoM).

3.3 XpaHeHue/koHcepBauus

Ecnu BBOA B aKcnlyaTauuio 3anfiaHnpoBaH CNyCcTd 3Ha4YuTernibHoe BpeM4d nocne
[OOCTaBKuK, pekoMeHayeTCcda NpoBeCcTu crnenyoume MmeponpuaTmna:

lMomecTUTb HAaCOCHbIN arperaT Ha XpaHeHune:
* B OPUIVIHaNbHOM YNaKOBKe: FOPU30OHTasbHO;

= Ges YyNaKkoBKW: BEPTUKaribHO, MOTOPOM BBEPX.

/\ NPEOYNPEXOEHVE

OnpokuabiBaHMe HaCOCHOrO arperarta
3aluemneHne pyk u Hor!

> [NognepeTb UM NOLABECUTbL HACOCHbLIN arperar.

16 13 132 Amacan P



kss L.

3 TpaHcnopTMpoBKa/NPOMEKYTOHHOE XpaHeHue/yTunm3aums

BHMMAHUE

HeHapnexaliee xpaHeHue
MoBpexaeHne aneKkTpnyecknx nposoaos!

> Bakpenutb anekTpokabenb B kabenbHOM BBOAE, YTOObI NpeaynpeanTb
aedopmaumio.

> YaanuTb 3alUMUTHbIE KOXYXM C 3NIeKTPONpPOBOAKN HENOCPEACTBEHHO nepes
YCTaHOBKOMN.

BHUMAHUE

MoBpexaeHue B pe3ynbTaTe 4eMCTBUA BNAXXHOCTU, rpsi3v Mnu Bpeauteneun npu
XpaHeHUu

Kopposus/sarpsasHeHue Hacoca/HacocHoro arperaral
> [py XpaHeHM Ha OTPbLITOM BO3JyXe UM B yNakOBaHHOM BMAE HAaCOC/HAaCOCHbIN

arperart U KoMmnnekrtywuimne HeO6XO,EI,I/IMO 3aKpbITb BOAOHENPOHNLIAEMbBIM
NOKPbITUEM.

BHMMAHUE

BnaxHble, 3arpsisHeHHbIe U MOBPEXAeHHbIe OTBEPCTUSA U MecTa COeaNHEHU
HerepmeTnyHOCTbL UK NnoBpesxaeHue Hacocal

> [pun HeobXoAMMOCTM OUYUCTUTL U 3aKpbITb OTBEPCTUA N MECTa coeaMHEeHNA Hacoca
nepen nomMmelleHnem Ha XxpaHeHue.

Tabnuua 4: YcnoBusi XxpaHeHUsi

YcnoBus okpyxaroLuen cpeabl 3HauyeHue
OTHOCMTENbHasA BNaxHOCTb oT 5 % no 85 % (6e3 koHageHcauum)
TemnepaTypa okpy>atoLLen cpeapl ot -20 °C po +70 °C

= XpaHWTb HACOCHbIN arperaT B CyXoM, 3aLUMLLEHHOM OT BUGpaLmii MecTe, Nno
BO3MOXHOCTU B OPUrMHATBHON YraKoBKe.

1. Pa3 B kBapTan npoBopaynBatb paboyee Koneco Bpy4HyHo.

3.4 BosBpar
1. ONoOpOXHUTL HAcOC Hagnexalwmm obpasom. (= maea 7.3.2, CtpaHuua 57)

2. Hacoc TwarenbHo NpoMbITb U OYUCTUTL, B 0COBEHHOCTM Nocre nepekaymBaHms
BpeaHbIX ANs 300POBbsl, B3PbIBOOMNACHbLIX, FOPSYMX UMM APYrMX OMacHbIX Cpeq,.

3. Ecnu Hacoc ucnonb3oBancst 4ns TPaHCNOPTUPOBKM Cpef, OCTaTKN KOTOPbIX
BbI3bIBAIOT KOPPO3UIO NPU KOHTAKTE C aTMOCHEPHON Braron unv BOCNnaMmeHsaTCs
Npn COMPUKOCHOBEHUW C KUCMOPOAOM, BbIMOMHUTE JOMONHUTENBHYIO
HenTpanu3auuio 1 NpoayTb HACOC He coaepKalum BOAbl NHEPTHBIM ra3oMm.

4. K Hacocy Bcerga JOormKHO npunaratbCs NOMHOCTLIO 3aMoSfIHEHHOE CBMAETENBCTBO O
6e3onacHocTy obopynoBaHus.
Yka3aTb NPUHSTbIE Mepbl MO 3aluTe 1 06e33apakmBaHuio.
(= Mnaea 10, CtpaHuua 130)

Mpu HeobxoaMMOCTU CBMAETENBLCTBO 0 He30nacHOCTM 06opyAOBaHUS MOXET ObITb
ckavaHo n3 NMHTepHeTa no agpecy: www.ksb.com/certificate_of decontamination
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3.5 YTununsauusn

/\ NPEQYNPEXOEHVE

OnacHble Ans 340poBbA U/Unu ropayme nepekaymBaembie cpeabl,
BCnomMoraTtesibHble U 3KCcnnyaTaulMOHHblIe MaTepuanbl

OnacHocTb Ans niogen 1 okpyxatowen cpeabi!

> CobpaTb 1 yTUNU3NPOBaTb NPOMbIBOYHYHO XMOKOCTb W, NPW HanNMymMmn, ocTaToqHyo
XUIKOCTb.

> [Mpy HeoBXoaMMOCTH crieayeT HaaeBaTb 3aLUMTHYIO OAeXay U 3aLUTHYH Macky.

> CobntogaTh 3akoHoAaTemNbHble NpeanucaHns no yTunmusaumm BpeaHbIX Ans
300pOBbSA cpen.

1. [JeMOHTMpOBaTb HAaCOC/HACOCHkLIN arperar.
[Mpu nemoHTaxe cobpaTb KOHCUCTEHTHbIE U XXMAKUE CMA304Hble MaTepuarbl.

2. PasgenuTb MaTepuarnbl Hacoca, HanpuMep, Ha
- MeTannMyeckune 4actu
- MacTMaccoBble YacTu
- 3NEKTPOHHbIE 3M1EMEHTbI
- CMasku 1 macna

3. yTVIJ'II/I3VIpOBaTb nUnn nepenaTtb Ha ytunmsaumio B COOTBETCTBUN C MECTHLIMU
npegnucaHnamMmn n npasunamMu.
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4 OnucaHue Hacoca/HacoCHoOro arperara

4.1 O6Llee onucaHue

* Hacoc ans yctaHoBky B TpyGHOM LuaxTe

HacocHblIit arperaTt npegHasHayeH Ansa nepekadku peyHo Boabl ¥ oXAEBO BOAbI,
NPONyLLEeHHbIX Yepes peLleTKn AOMALLUHMX M MPOMBbILLIIEHHBLIX CTOYHBIX BOZ, a Takke

aKTUBHOIO una.

4.2 YcnoBHoe 0603HauYeHue

Mpumep: Amacan PA4 800-540 / 120 6UTG1

Tabnuua 5: MNosicHeHWs K yCroBHOMY 0603HaY4eH1I0

O6o3HavyeHne |3HayeHue
Amacan Tun Hacoca
P Tun paboyero koneca
P Mponennep
A CTtyneHb fgaBneHuns
A
B
4 Yucno nonacten
800 HomuHanbHbIM gnameTp Tpybbl-LuaxTbl [MM]
540 HomuHanbHbIN anameTp paboyero koneca [MM]
120 [abapuT gBuratens
6 Yucno nontocoB asuratens
uT Mogandukauma asuratens
UT |CraHgapTHOE UCMNONHEHNE
XT |B3pbiBosawmta Ex 11 Gb c IIB T3
G1 VcnonHeHne no matepuany
G1 |Cepblit YyryH, CTaHOapTHOE UCTOMHEHNE
G3 |Cepblft YyryH C LMHKOBbLIMW aHOA4aMW 1 Bar U3
BblCOKOKa4ecTBeHHon ctanu 1.4057

4.3 3aBoackasa Tabnunyka

14
2.
3.
4.
54
6-
7.
8-
9.

104

22

a) b)
O e el (( o icolhCas ERC
KSBO. i KSB S

[—~TYPE Amacan PA4 800-540/806 UTG1 11 Tun Amacan PA4 800-540/806 XTG1 Made in Germany
[~~No. 9971511000/000310 |12 No. 9971511000/000310 B 1GbcliBT3—__
™~  4000m¥n H5m 2016 13 Q 4000 Ms/M H5M 2016
T~TEMP.MAX. 40°C 1165kg — | - 14 TEMI. MAKC. 40°C 1165 «r

Motor _ 1P 66 SUBM. MAX 30m~ CLASSE{— 12 ABUFATENb  IP 68 Makc. Hanop 30 m Kn.uson H
[ —~R22L.06-80 3~ M-No. 123456— 16 R22L06-80 3~ [B.-N0.243823
[~~P, 80 kW 400/690V 50Hz  cos (p0,87/: 1573 P, 80 kBT 400/690B 50 My cos¢ 0.87

S1— 970 o6/MuH 149/86A Inyc/lHom 4,7 S1

~~—970 min'  149/86A I/ 47

WARNUNG - NICHT UNTER SPANNUNG OFFNEN
WANING - DO NOT OPEN WHEN ENERGIZED
AVERTISSEMENT - NE PAS OUVRIR SOUS TENSION

[— 19

OTCETU

— 20 21 4+— | 1ExdIIB T3 Gb RU C-DE.I'608.B.00364
NPEAYNPEXOEHUE - OTKPbIBATb , OTKNIOYMB

Puc. 3: 3aBoackasa Tabnudka (Nnpumep) a) 6e3 B3pbiBo3aLLmMThI b) ¢ B3pbIBO3aLLUTON

1

YcnoBHoe 0603HaYeHne

2 Howmep 3akasa KSB

3 Mopava MakcumanbHasa TemnepaTtypa nepekadmsaeMomn
cpenbl U OKpyXKatoLLen cpeapl

5 CteneHb 3aWuThl 6 Twn gBuraTens

7 HomMunHanbHasi MOLLHOCTb 8 HomunHanbHas yactoTa BpalleHus

9 HomuHanbHoe HanpsixeHne 10 |HoMuHanbHbLIN TOK

11 |Hanop 12 |l'oa Bbinycka

Amacan P
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13 |O6was macca

14 |MakcumanbHas rnybuHa norpyxeHus

15 |Knacc HarpeBoCTOMKOCTU N30MALnmn 0OMOTKN 16 |Howmep gsuratens

17  |KosdhdUUMEHT MOLLHOCTN B HOMUHAMNBHOM pexnme 18 |HomuHanbHas 4YactoTa

19 |Pexum paboTbl

20 |KpaTHOCTb NycKoBOro Toka

aneKkTpoaBsuraTend

21 |O6Go3HayeHne B3pbIBO3ALLMTBI MOrPY>KHOIO 22 |O6o3HayeHMe B3pbIBO3aLLMTBLI HACOCHOTO arperara

4.4 KOHCTPYKTUBHOE UCMNONHEHNEe

KoHcTpyKkumsa

= [lonHOCTbIO 3aTONNSEMbI HACOC AN YCTaHOBKM B Tpybe-LuaxTte (NorpyHomn

3MEKTPOHACOCHbIN arperar)
= HecamoBcachbiBatoLwmi
= MoHO6noYHasa KOHCTPYKLKMS
= OpgHocTyneH4aTbIn

= BepTtukanbHasa yctaHoBKa

MpuBoa

= TpexdasHbln aCUHXPOHHBIN ABUraTenb C KOPOTKO3aMKHYTbIM POTOPOM

= Twn B3pbiBO3awmThbl Ex db [IB (BCTpoeHHbIN ABUraTens BO B3pbIBO3ALLUMLLEHHbIX

HaCOCHBbIX arperaTax)

= CreneHb 3awmThl IP68 cornacHo EN 60529/IEC529

YnnotHeHue Bana

=2 YCTaHOBJIEHHbIX APYr 3a APYroM He3aBUCUMbIX OT HanpaBneHuA BpalleHua

TOPLIOBbIX YNNOTHEHUs ¢ kamepon COX
= Kamepa yteyek

Tun pabou4ero koneca
= OceBoe pabouyee koneco B ucnonHeHmn ECB

MogwwunHuk
= [loAWnNHUK Ka4eHNsa C KOHCUCTEHTHOW CMa3Kon

4.5 Cnoco6bl YCTaHOBKM

Cyl.l.l,eCTByeT LeCTb pa3rfin4HbIX BapnaHTOB VICI'IOJ'IHeHVIFl2

)

2) MHdopmaumio 0 pasHbix BapMaHTax UCnonHeHus (pa3mep yHaameHTa, BXogHas kamepa v T.4.) CM. B NnaHax pasmeLleHus

20 13 132

Amacan P




KSB b‘ 4 OnucaHue Hacoca/HacoCHOro arperara

Tabnuua 6: O630p cnocoboB yCTaHOBKM

i —— v
T F [T
/) ‘ 1%
2 ‘
2 A
=
e Y.
Tpy6a-waxrta BU Tpy6a-waxta CU Tpy6a-waxta DU
BbinyckHoe 0TBEPCTUE CIIMBHOMO Moa3emHoe BbiNyCKHOE OTBepCTHE HanonbHbIi HanopHbI NaTpybok Ans
YCTPOWCTBA NSl YCTaHOBKM B ANs1 YCTaHOBKM B OTKPbITOM BXOAHOM | YCTAHOBKU B OTKPbLITOW BXOAHOM Kamepe
OTKPbLITOW BXOAHOMN kamepe Kamepe
4
7 J '
I ——— v [ " | [
X - a1 1
AV
L) mm ) Z// ‘
[
! 7
2% | ‘
Tpy6Has waxTta BG TpybHas waxrta CG TpybHas waxTta DG
BbII'IyCKHoe OTBEepCTUE CrIMBHOIoO HanonbHoe ncnonHexve ana HanonbHoe ncnonHexnne Ansd yCTaHOBKU B
YCTPOWCTBA NSl YCTaHOBKM B YCTaHOBKM B 3aKPbITON BXOAHOM 3aKpbITOWM BXOAHON KaMepe npy HU3KOM
3aKPbITON BXOAHOW Kamepe npu Kamepe Npu HU3KOM YPOBHE BOAbI HA |  YPOBHE BOAbl HA CTOPOHE BCACbIBaHUS
HM3KOM YPOBHE BOAbl Ha CTOPOHE CTOpOHe BcacblBaHUSA
BCacblBaHUsI
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AcnonHeHue

MNpuHuMn gecTeusa

YnnotHeHue

KoHTponbHble
ycTpoucTBa

Puc. 4: Amacan ¢ akcranbHol KpblrbYaTKon

1 BcacbiBatowwmn natpybok (BxogHoe |2 Pabouee koneco
conno)
3 Kopnyc HanpasnstoLLen nonaTtku 4 OnekTpoasuratens
5 Ocb 6 [MoJWwmnHmK, Co CTOPOHbI ABuUraTtens
7 [MoAWMNHMKOBBIN KPOHLUTENH 8 [MoJWwmnHMK co CTOPOHbI Hacoca
9 Kopnyc nogwmnHuka, co CTOPOHbI 10 YnnotHeHue Bana
Hacoca

Hacoc BbINOMHEH C akcnanbHbIM BXOAOM M akcuaribHbIM BbIXO4OM NoToka. [poTovHas
YacCTb 3akpenneHa Ha yaonMHeHHOM Bany aBuratens. Ban BcTaBneH B 06LIJ,yI'O
noALWNNHUKOBYHO OMNopy.

MepekaunBaemasn cpefda NocTynaeT B HACOC akcuanbHO Yepesa BcachiBaoLWMN naTpybok
(BxogHoe conno) (1) n yckopsieTcsa BpallaTenbHbIM ABMKEHNEM BpaLLatoLLerocs
pabouyero koneca (2). HeobxoamMmas ons 3T0ro aHeprusa nepegaeTcs ot
anekTpoasuratens (4) yepes Ban (5) Ha paboyee koneco (2). B kopnyce HanpasnstoLei
nonatku (3) KMHeTU4YecKasi aHeprusi nepekauymBaeMon cpebl npeobpasyeTcs B aHEPruo
Harnopa v OT BpaLlaTenbHOro ABMKEHNS OTKIOHAETCS B oceBow NoTok. MecTto Bxoaa Bana
B KOPMyC 3aLlM1LLEHO OT NepekavmMBaeMon XUaKoCcTu ynnotHeHreM Bana (10). Ban (5)
YCTaHOBIEH B ABYX MOALUMUMHUKAX KavyeHus (6 n 8), KoTopble KpensaTcs B Kopnyce
noawwnHvka (9) v NOALIMNHUKOBOM KPOHLUTENHE (7).

Hacoc YNNOTHAETCA ABYMA YCTAHOBNIEHHbIMU nocneaoBaTesibHO He3aBUCUMbIMU OT
HanpaeleHnd BpalleHna TopueBbiMA YNJIOTHEHUAMN.

Kamepa co cMa304HOM XNOKOCTbIO Mexay ynnoTHEHUAMMN CNYXUT ONA OXNaXKaeHud n
CMa3Ku TopLeBbIX yl'lJ'IOTHeHVIVI.

HacocHble arperatbl OCHaLLeHbl 60MbLWMM KONMYECTBOM AATYMKOB.
CraHgapTHbIn

= KoHTponb TemnepaTypbl ABUratens

= KoHTponb TemnepaTypbl HWKHErO NOALWMMHMKA

= KOHTpOnb yTeYKM TOPLOBbLIX YNIIOTHEHWUIA

= [laTumKu yTeuKM BHYTPU ABUraTeNs U B KNEMMOBOW KOpobke
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Mo sanpocy

= KoHTpornb TemMmnepaTtypbl BEpXHEro I'IO,CI,LIJVII'IHVIKa3)

= [JaTtyuk konebaHuin

= [OMNOSHUTENbHOE YCTPOMCTBO KOHTPONS TeMnepaTypbl 0OMOTKM C TEPMOPE3NCTOPOM
Pt100

4.7 O6bemM nocraBku
B 3aBMCMMOCTM OT KOHCTPYKLMUM B KOMMIEKT NOCTABKM BXOAAT CNeayroLme KOMMOHEHTHI:
= HacocHbin arperat B cbope ¢ anekTpuyecknmmn kabenamm nogcoeauHeHns
= YNnoTHUTENbHOE KOJbLO KPYrToro ceYeHust
= PesepBHagda 3aBofckas Tabnuyka
JononHutenbHble NPUHAANEXHOCTU:
* Hecywun Tpoc
= [NpvHagnexHoCcTn ANns MoHTaxa KabenbHow cOopku:
— ®uUTUHr
— HartspkHow 3amok
— OnopHbIN anemMeHT
— [py3oBas ckoba
— LWnaHroBble xomyTbl
= KabenbHble vyrnku

= Tpyba-waxTa

* HanonbHoe pebpo Ans npefoTBpaLleHust BUXpen

B komnnekT noctaBku BXOAWT OTAENbHAs 3aBoAcKasi Tabnuvuka.

31y Tabnuyky Heo6XxoaAMMO 3aKpenuTb Ha BUOHOM MeCTe 3a npegenaMmu mecra
YCTaHOBKM, Hanp1uMep, Ha pacnpegenvTensHoM Lkady, Tpybonposoae unm
KPOHLUTENHE.

4.8 NabGapuTHble pa3mepbl U macca

[aHHble 0 pasmepax 1 macce cogepxaTtcsi B TUNOBOMN Tabnuyke unu nacnopTte HacoCHOro
arperara.

3) [Ons Tynopasmepos ¢ 1600-1060 B cTaHAapTHOM UCMONHEHUN
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5 YcTtaHoBKa /| MoHTax

5.1 Yka3zaHusi no TexHUKe 6e3o0nacHOCTH

A OnAcHo

HeHapnexawias yctaHoBKa BO B3pbIBOOMACHbIX 30HaX
OnacHocTb B3pbiBa!
MoBpexaeHne HacocHoro arperaral

> CobntopaTtb AeNCTBYOLWME NPEANMCAHUS MO B3pbIBO3ALLMTE.

> CobntogaTtb napaMeTpbl, ykasaHHbIe B TEXHUYECKON creLmdukaLmum 1 Ha 3aBoACKoM
Tabnuyke Hacoca v asuraTens.

A OnAcHo

HpeGblsaHMe noaen Bo BXOAHOM KamMepe BO BpemMs KcnnyaTaumum HaCocHoro
arperarta

[MopaxeHne anekTpn4eckum TOKOM/ OnacHoCTb TpaBMupoBaHus!

> 3anpeLyaeTcsa 3anyckaTb HACOCHOW arperart, Noka BO BXOAHOW Kamepe HaxoasTcs
noaun.

A\ nPEQYNPEXOEHVUE

HeAOﬂyCTMMbIe TBepAble BewecTBa Unu npegmMeTbl (MHCprMEHT, BUHTbI U T.I'I.) B
HacoOCHOM LuaXTelpesepByape nogayu npu BKNO4YeHUN HACOCHOIO arperarta

TpaBmbl 1 MaTepuanbHbIi yepo!

> [Nepen 3anornHeHeM crieqyeT NPoBepUTb, HET N B HACOCHOW LLaxTe/pe3epByape
noJayu HegonycTUMbIX TBEPABIX BELLECTB UMW NPEAMETOB, U Npu 0GHaPYKEHWUU
YAAnUTb UX.

PesepBHan 3aBoackas
Tabnuuka

BusyanbHbI KOHTPOIb Ha
cneabl Teyn macna

5.2 NpoBepka nepen Ha4yasioM yCTaHOBKU

5.2.1 NpoBepka MecTa yCTaHOBKMU

MecTo ycTaHOBKM JOSTKHO ObITb NOArOTOBMEHO B COOTBETCTBUN C pasmepamu,
YKa3aHHbIMU Ha Fa6apVITHOM/yCTaHOBO‘-IHOM yepTexe.

5.2.2 MNpoBepka pabo4nx xapakKTepucTuk

Mpexae 4em NOMEeCTUTb HACOCHbLIV arperaT B TPYOHYIO LWaxTy, CBepbTe AaHHbIE Ha
3aBO/CKON Tabnnyke ¢ AaHHBbIMY 3aKa3a W1 MPUNOXeEHUS.

B KOMNNekT nocTaBku BXOAUT OTAENbHas, 3aKpenrneHHaa Ha KOoHLUe pr6OI'IpOBO,CI,a
3aBojckas Tabnmyka ¢ TEXHNYECKUMHN XapakTepucTtmkamMmm Hacoca n asuratens.

1. 9Ty Tabnunyky crieqyeT pasMecTuTb 3a npeaesiamm TpyGHOM LaxThbl B XOPOLLIO
BMOMMOM MecTe (HanpumMep, Ha pacnpenenuTensHoM Lkady, TpyGonposoae,
nynbTe ynpaBneHus).

5.2.3 MNpoBepka cMa304HOM XKUAKOCTU TOPLIEBOTO YNIIOTHEHUA

Kamepa co cMa304HO XXMAKOCTbIO 3anosfiHeHa Ha 3aBOAe-U3roToBUTENE SKOMOIMYECKU
©6e3BpeHON, HETOKCUYHOM CMa304HOM XUOKOCTbIO.

HacocHbIn arperat 4OCTaBNSETCA B rOPU30OHTaNbHOM MOMOXEHUN Ha NOAXOALLEN
TPaHCMOPTHOW CTOMKE.

1. Ecnu B 30He Koprnyca HanpaBsrnsitoLle onaTku, paboyero korneca, TpaHCNopTHOW
CTOWKW He BUAHO CrefoB TeYr Macra, TO Kamepa CO CMa304HOM XUAKOCTbIO
3anonHeHa HagnexatyuM oGpasom.

2. Ecnu B 30He kopnyca HanpasnstoLel nonartkum, paboyero koneca, TpaHCMNOPTHOM
CTOWMKM BUAHbI CNeAbl TeYn Macrna, To Heo6xoanmo 3anonHUTbL Kamepy Co
CMa304HOM XUOKOCThIHO.
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903.03 903.01 @

SIS S
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Puc. 5: KoHTponb ypOBHsSI CMa304HON XUOKOCTU

ZZ

Tabnuua 7: MNosicHeHWs1 K CUMBOAM 1 crieuuanbHbIM 3HaKkam

CumBon MosicHeHne

@ MNMoMeyeHHble YyNNOTHUTENbHbIE NMOBEPXHOCTU Beeraa obpabaTbiBaTth
XUOKUM repmeTukom (Hanpumep, Hylomar SQ32M).

1. TlonoXuTb HAaCOCHbIV arperat ropu3oHTarnbHO Y NPUHATL Mepbl, MPENATCTBYOLWNE
ero nepekaTbiBaHuto. (= naea 3.2.2, CtpaHuua 13)

2. Tpwu onyckaHnW B ropu3oHTanbHOE NOroXeHUe CreauTb 3a TeM, YTobbl pe3bboBast
npo6ka 903.03 6bina BBEPXY.

3. N3Bneyb pe3bboByto npobky 903.03.
4. BbiBepHyTb pe3bboByto npobky 903.01, ynanutb ynnotHeHve 411.01.

5. Uepes oTBepcTue B Kopnyce HanpaBnsALLEen NonaTkn 0CBETUTb OTBEPCTUE KaMepbl
CO CMa3blBatoLLEN KNOKOCTbHO.

= Ecnu ypoBeHb cMasbiBatoLeln XMAKOCTM JOXOAUT A0 OTBEPCTUS, CHOBA
yCTaHOBUTbL pe3bboByto Npobky 903.01 ¢ HOBLIM YMIOTHUTENbHBLIM KOJbLOM
411.01 v pe3bboByto npobky 903.03.

= Ecnun ypoBeHb cMa3sbiBatoLLEe XXUOKOCTU HUXKE OTBEPCTUSI, OMUTH CMA304uHYHO
xupgkocTb. (= naea 7.4.1.4.2, CtpaHuua 62)

6. BBepHyTb Ha MecTO pe3bboBble Npobku 903.01 ¢ HOBLIM YNNOTHUTENBHbLIM KOMbLOM
411.01.

7. BBepHyTb Ha MecTo pe3bboByto npobky 903.03.

HexBaTtka 6onee 1,5 n cMasbiBatoLLEN XNOKOCTU YKa3blBaeT Ha HEUCNPaBHOCTb
TOopueBbIX yI'IJ'IOTHeHVIVI.

5.2.4 MNpoBepka HanpaBneHus BpaLleHUs

X

A OnAcHo

«Cyxon» xo HacOCHOro arperarta
OnacHocTb B3pbiBal

> BbINONHATb KOHTPOJb HanpasJieHUA BpalleHUA B3pblBO3aLLNLLEHHbIX HACOCHbIX
arperaTtoB crieayeTt BHe B3pbIBOOMNACHbLIX 30H.
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/\ NPEAYNPEXOEHUE

HeHapnexallee o6palleHne Npu ycTaHOBKe B BepTUKanbHoOe nonoxeHune/
OnyCcKaHWW B rOPU3OHTaNbLHOE NosioXeHue

MpuynHeHve Bpeaa 300POBbLI0 U MaTepuansHoro yuepbal

> B 3aBMCMMOCTU OT pasmepa Hacoca/HaCcoCHOro arperarta mncnoJjib3osaTtb O4ANH UNn
OBa nogbeMHUKa.

> SaCbMKCMpOBaTb HaCOCHbIN arperat nogxogdawmmm cpeactesamMu, YTOObI UCKMOYNTL
€ro onpokuabiBaHne, nageHne nnu nepekatbiBaHne.

> [Mpu nogbeme cobniogate 6Ge3onacHoe paccTosiHMe (BO3MOXHO packaynmBaHue).

> [ognoXuTb Nog TPaHCNOPTUPOBOYHOE OCHOBaHWE AOMOMHUTENbHbIE NOAKNAAKN,
YTOObI UCKMIOYNTL €ro OonpoKnagbiBaHUE.

/\ NPEOYNPEXOEHUE

HeHagnexalas ycTaHOBKa HaCOCHOrO arperaTa npuv NpoBepKe HanpaeeHus
BpaLLeHus

TpaBmbl 1 MaTepuanbHbIi yLepo!

> Bocnonb3oBaTtbCs COOTBETCTBYHOLWMMU CpeacTBaMu, YTOObI UCKMOUYNTL
onpoKkunagbiBaHne nnun nepeBopaynBaHne HAaCOCHOro arperara.

/\ NPENYNPEXOEHVE

PyKu u/vnu nocTopoHHue npeamMeTbl B KOpnyce Hacoca
TpaBmbl, NoBpexaeHne Hacoca!

> He npocoBbiBaTb PYKM 1 HEe gonyckaTb nonagaHna NOCTOPOHHUX NpeaMeTOoB B
HacocC.

> [poBEpPUTb HACOC Ha HanM4mMe BHYTPU HErO MOCTOPOHHWUX NPEeaMETOB.
> Y6eauTbCs, YTO TPaHCMOPTUPOBOYHbIN KPENeX CHAT.

> [NprHATL HeobxoauMbIe Mepbl NPeAOCTOPOXHOCTY (Hanpumep, HaaeTb 3alUMTHbIe

OYKM).
BHUMAHUE
«Cyxon» xon HaCOCHOro arperarta
1;1;& lMNoBbiweHHas BUGpauus!
MoBpexaeHns TOPLOBbIX YNITOTHEHUA 1 NOALIMMNHUKOB!

> 3anpelyaeTcs BKIYaTb HACOCHbIN arperar, He MOrPY>KeHHbIN B XXMOKOCTb, bonee
YyeMm Ha 60 cekyHA.

MpoBepka HanpaBneHusi BpaLLeHWs BbINOSHAETCS Nepes MOHTa)X0oM HacOCHOro arperaTa,
T. €. B CyXOM COCTOSIHUM.

1. YcTaHOBUTb HACOCHbIN arperat B BEpTUKanNbHOE MonoXKeHne, npy aTom ybeautbes B
POBHOCTU OMOPHOW NMOBEPXHOCTM U MPUHATb Mepbl NPOTUB NafeHUs HACOCHOTO
arperata. (= 'naa 3.2.2, CtpaHuua 13)

2. MNogxntounTb HACOCHBIN arperaT K 3NeKTPUYECKON CETU N BKIIOUUT.
3. MNpoBepuTb HanpaBneHne BpaLleHUsa cneayLwmmMm obpasom:

= 1. Ecrnn cMOTpeTb CBEPXY B KOPMYC HanpasnsioLLero annapara, To paboyee
KOJIeCO OOSMKHO BPAaLLATLCS MO YacoBOW CTPETKe.

= 2. MoHabntioaaTh 3a HanpasneHnem BpalleHusi paboyero koneca. HanpasneHune
BpaLLeHNs JOMMKHO CoBMNadaTh C HanpaBrieHWeM CTPerki Ha Kopryce
HanpaBsnsioLero annapara.

4. MNpw HenpaBWnbHOM HamnpasneHuM BpaLLeHnsl crieqyeT NPoBepUTb NPaBUbHOCTb
NOAKITHYEHNS NUTatoLLEero kabens u Npu HeoGXOANUMOCTU KOMMYTaLMOHHOE
YCTPOWCTBO. 3aTeM elle pa3 NpoBepuTb HanpaBreHne BpaLleHus.
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5. Ecnv oHo npaBunbHoe, NPOMapKMpoBaTh KOHLIbI MPOBOAOB MO KreMMam B
KOMMYTaLVOHHOM LUKady.

6. OTcoeaMHUTb NUTatoLWMiA kabernb n NPUHATb Mepbl MNPOTUB HenpeagHaMmepeHHOoro
BKINKO4YeHUA.

/\ NPEOYNPEXOEHUE

HenpegHamepeHHOe BKMOYeHUe HaCOCHOro arperara

OnacHocTb TpaBMUPOBaHUA NOOBWXHbIMU AeTandaMn 1 B pedylbTaTe onacHoro
npoTeKaHMsa ToKka Yepes Teno venoseka!

> MpVHATL Mepbl NPOTMB CIy4anHOrO BKIIOYEHMSA HAaCOCHOrO arperara.

> PaboTbl Ha HACOCHOM arperarte cnegyet NnpoBOAUTb TOJIbKO NOCTe OTKMIOYEeHNA ero
OT CeTn.

5.3 OnyckaHue HacOCHOrO arperata B Tpyoy-LuaxTy

A OnAcHoO

HeHnapgnexalwasa TpaHcnopTupoBka
OnacHoCTb ANs XU3HW BCNeACTBME nageHus getanen!
lMoBpexaeHne HacocHoro arperatal

> [1Nsi KpensieHus rpy303axBaTHOro NpMCNocobreHns criedyeT NenonbL3osaTh
NpeaycMOTPEHHYIO AN 3TOrO TOYKY CTPOMOBKM.

> 3anpelyaeTcs NoABeLUNBaTbL HACOCHbI arperaT 3a COeaAMHUTENbHbI
3MeKTpUYeckuii kabenb.

> Mcnonb3oBaTtb nogbeMHYHO Lenb/noabeMHbIN TPOC 13 KOMNJIeKTa NOCTaBKN TOJNbKO
Ana cnycka HaCOCHOro arperata B HACOCHYHO LWaxTy unun nogbema 13 Hee.

> HagexHo 3aKkpenuTb NOABbEMHbIA TPOC UMK LieMb HA HAcCOCE U KpaHe.

> Mcnonb3oBaTb TOMbKO NPOLUEALLNE UCTIbITAHNUS, MapKUPOBaHHbIE U
cepTnmUMPOBaHHbIE rpy3o3axBaTHble I'IpVICI'IOCOﬁJ'IeHMFl.

> CobnoaaTtb MeCTHble MpeanucaHns No TPaHCNOPTUPOBKE.

> PykoBOACTBOBaTbCS AOKYMEHTaLMEN N3rOTOBUTENS MPy303axBaTHbIX
NpUCNoCcoGeHNA.

> Hecyu.l,aﬂ CnocoBHOCTb rpy3o3axBaTHbIX I'IpVICI'IOCOGJ'IEHI/IIZ OOkHa ObITb Gonblue
Macchbl, yKa3aHHOVI Ha 3aBo/ckor Tabnuyke NogHMMAeMOro HaCOCHOro arperarta.
[JononHuTensHoO y4nTbiBaTb NOAHNMAEMbIe YaCTN YCTAaHOBKW.

A OnAcHo

HeHapnexalyasa ycTaHOBKa BO B3pbIBOOMNACHbIX 30HaX
OnacHocTb B3pbieal
MoBpexaeHne HacocHoro arperatal

> CobniogaTh AeicTBytoLMe NpeannucaHuns No B3pbiBo3alluTe.

> CobGntogaTtb NapaMeTpbl, ykadaHHble B TEXHUYECKON crneumdukaumm n Ha 3aBoACKOM
Tabnuyke Hacoca n gpuraTtens.

/\ NPEQYNPEXOEHVE

HeHapnexauee obpalyeHne ¢ anekTpMyYecKkMm Kkabenem nogcoeanHeHuUs
Mpr4nHeHve Bpeda 300pOBbI0 U MaTepuarnbHoro ywepbal!

> [pUHATL Mepbl NPOTMB NageHNs ANeKTpuYecknx kabenen noacoeamHeHus.

> 3beratb Npoknagkn He3akpenneHHbIX nexalumx kabenen B6nman obopynosaHums.

> MMpu NnepemMelLLeHN HacoCHOro arperaTta obecneunTb OCTaTOMHOE PacCTOsIHME 10
3MEeKTPUYECKNX kKabernei NoacoeanHeHms.
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/\ NPEAYNPEXOEHUE

MapeHune B He3alWwMLLeHHOE OTBEPCTUE LWAXThbI
OnacHocTb Tpasmbl!

> 3alnTUTb OTKPBITYHO LWAxXTy OT NafileHUsl Ha BPeEMS BCEro npoLiecca yCTaHOBKM UMK
CHATUS.

> MMpegycMoTpeTb Noaxoasiuee orpaxaeHuve.

5.3.1 Yka3aHus no npaBUNbLHON yCTaHOBKe

Ha cTopoHe nogaym HacocHoro arperaTta 06513aTenbHO AOMKHO ObiTh HaMosnkbHoe pebpo.
OHo npepoTBpallaeT nossneHne 3arnybneHHoro (MpunonbHOro) BOAOBOPOTA, KOTOPLIN,
KpOMeE MPOYEro, MOXeT NPMBECTU K CHUXKEHWNIO NPOU3BOAMTENBHOCTU Hacoca. Ans
CO3[aHnsA ONTUMAasbHbIX YCOBUIA Nogadn HeobxoanMo cobnoaaTth criegyoumne
yKasaHus:

1. T1pOKOHTPONUPOBaTb KOHCTPYKLIMIO COOPYXKEeHUs!
YcTaHoBWTb HanosfbHoe pebpo No LeHTpy nod TpyOoK-LuaxTon CornacHo nnaHy
YyCTaHOBKM.

AV
N

AR R RRRRRRRRRRY

Puc. 6: PacnonoxeHne HanonbHoro pebpa

1 HanonbHoe pebpo 2 Tpyba-waxTa

3 BxogHas kamepa

2. Cneautb 3a HanpaBfeHWEM YCTaHOBKU HACOCHOro arperartal
OnycTuTb HacocHbIM arperaT B TpyOy-LLaxTy Takum obpa3om, YTOObl aHTUBUXPEBbIE
pebpa (2) 6binn 04MHAKOBO HanpaBrieHbl C HanomnbHbIM pebpom (3) BO BXoAHOE
conno.
OpveHTrpoBaTbCs NO HanpaBneHno ckobbl HacocHoro arperata. Ckoba (1) 1
aHTMBMXpeBble pebpa (2) HanpaBneHbl OANHAKOBO.

]
L

| =

am

Pwuc. 7: MNonoxeHne yCTaHOBKM HACOCHOrO arperarta

1 Ckoba 2 AHTUBUXPEBbIE pebpa

3 HanonbHoe pebpo
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5.3.2 YcTaHOBKa 6e3 Hecyllero kaHaTa

BHUMAHUE

HeHagnexawmin MOHTaxX
MoBpesxaeHne HacocHoro arperatal

> MpoBepbTe, NPaBUMbLHO N PACMONIOKEH HACOCHBIN arperat B TpyGHOI LwaxTe.

Puc. 8: BknagbiBaHue
YMMOTHUTENBHOTO KombLia
KpYrroro ceyeHust

Mpun ycTaHOBKE HACOCHOTO arperarta criefoBaTb MOHTaXXKHOMY/rabapuTHOMY YepTeXY.

1. BnoxuTb BxoasiLLiee B KOMMNIEKT NOCTaBKWN YMIOTHUTENbBHOE KOMbLO KPYrnoro
ceyeHns 412.05 B na3 kopnyca HanpaenstoLlero annapaTa 112, ecnun oHo He Obino
npeaBapuTeNbHO YCTAHOBIMEHO.

2. 3auenuTb KpIoK KpaHa 3a Gyrernb HaCOCHOro arperara.

3. MoaBecuTb HACOCHbIN arperaT Hag LEHTPOM TpyObl-LLaxThl U MeAfIeHHO onycKkaTb
€ro, Nnoka OH He BCTaHeT B peKOMEHJ0BaHHOE MOoXKeHUE.
(= Nnaea 5.3.1, CtpaHuua 28)

4. Bpy4yHylo HaTsAHYTb aneKkTpuyeckme kabenu noacoeamHeHus, 1, Npyu HeobxoaMMoCTK
— C UCMNONb30BaHMEM KabenbHOro Yyrka, 3akpenuTb B HACOCHON WwaxTe. HacocHbIn
arperar npuv 3ToM € MecTa He NogHMMaThb.

iz

1]

Pwuc. 9: KpenneHwne kabenbHOro vynka

5.3.3 YcTaHOBKa C MOMOLLbIO HECYLero KaHaTa
Mpu ycTaHOBKe HAaCcOCHOro arperaTa crefoBaTb MOHTaXXHOMY/rabapuTHOMY YepTexy.

lMepen MOHTaXXOM HACOCHOrO arperaTa cregyeT OCMOTPETb HECYLLMIA TPOC. 3anpeu.|,aeTc;|
npeBbiWaTb 40oNYyCTUMYHIO rpy30NnOo4bEeMHOCTb.

Puc. 10: X = 0603Ha4eHne rpy3onogbeMHOCTH

59-24 Hecywwimn Tpoc
59-17.01 'py3oBas ckoba
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BHMMAHUE

%‘% HeHapgnexawmm MOHTax

MoBpexaeHne HacocHoro arperaral

> MpoBepbTe, NPaBUMBLHO JM PACMONOXEH HACOCHLIN arperaT B TPYOHOM LaxTe.

/\ NPERYNPEXOEHVE

MageHue HACOCHOrO arperara NPy MOHTaXe U AeMOHTaxe
MpuurHeHne Bpeaa 340POBbLI0 U MaTepuanbHoro yuep6bal

> 3anpeLyaeTcs NCNonb3oBaTh Ans NoAbeMa HAaCOCHOro arperata CTSXHOW 3aMOK,
rPy30BYI CKOOY UNN KPbILLKY TPYObI-LUAXThbI.

> Mcnonb3oBaTtb TOMbKO NOABEMHYIO cepbry 59-47.

‘ YKA3AHUE

Mepen MOHTaXKOM HATSKHOIO 3aMKa NMPOBEPUTL €ro LUMMUHT Ha HanMuue TPeLLH U/nmm
pa3pbIBOB. [Mpy HANMuYUK NOBPEXAEHMI CTPOro 06A3aTENbHO YCTAHOBUTL HOBbIN
LUMMNHT.

v' [ns nogbema UCnonb3oBaTh NogbEeMHUK JOCTATOYHOW rPy30MNoaAbEMHOCTY.
v' MNpoBeaeH KOHTPOSbHBIA OCMOTP HECYLLEro Tpoca.
v LUNAVHT HaTshkHOro 3aMka MPOBEPEH Ha OTCYTCTBUE NMOBPEXAEHMWIA.

Puc. 11: BknagbiBaHue YNNAOTHUTENBbHOIO KOJibLa Kpyrinoro ce4eHna

1. BnoxuTb BxoasiLLiee B KOMMIEKT NOCTaBKU YMIOTHUTENBHOE KOMbLO KPYrnoro
ceyeHns 412.05 B na3 kopnyca HanpaenstoLlero annapata 112, ecnu oHo He Obino
npeaBapuTenbHO YCTaHOBMEHO.

ay
Ul

|
|

Puc. 12: Nogbem 1 NO3MLMOHNPOBAHME HACOCHOrO arperaTa

2. NopBecnTb MOHTAXHYHO LieMb UM MOHTaXHbIN Tpoc (1) K Tenexke (4) noagbeMHuka

(2).
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. MNpukpennTb Hecywmn Tpoc (5) rpy3oBoi ckobor k Byrento.

(= Mnaea 9.2, Ctpanuua 98)

OuMHKOBaHHbIE rpy30Bble CKOObI TpebyYOT hukcauun 6onta c nomoLbio Loctite 243.
B cny4ae rpy3oBoli ckoObl M3 BbICOKOKAYECTBEHHON CTanu 3admkcupoBaTh 6oNThbI
Loctite 243 nocne AByKkpaTHOro OTKPy4MBaHUSI.

. MNpoBepuTb HanpaBeHne MOHTaXa HecyLLero Tpoca.

= [lMogbeMHas cepbra (6) He OMmKHa HaxoauTbes GrM3Ko K arperaTy.

5. YacTuyHo pasmoTaTb HECYLUMIA TPOC U COeaNHUTENbHbIE kabenu.

OnyckaTb HAaCOCHbIV arperaT B TpyOy-LLaxTy 4O Tex nop, noka byrenb elle
BbIMMSAbIBAET U3 TPYObI-LLIaXThl B AOCTYMHOM MOSIOXEHNN.

7. HapexHo 3akpbiTb TpyOy-LUAXTy, OCTaBMB TOMbKO pabounit NpocBeeT.

Puc.

10

11.

HaBecuTb nepByto NeTno HecyLero Tpoca (5) Ha MOHTaxHbIN Tpoc (1) Tak, YToGbI
HACOCHbIN arperaT Haxoauncst Hag Tpy6oK-LLaxTon B NOMOXEHUN FOTOBHOCTU K
MOHTaXYy.

. Otuenutb KPOK NoOAbEeMHUKa OT NETIIN HEeCYyLWero Tpoca n nepeaBuHyTb NOABEMHUK

BblLLe.
9 ]
7
8
A 7
& B

13: dukcaums kabens ynpaeneHnsi 1 CUITOBOro kabens

. MopBecuTb kabenb ynpaeneHus (7) u cunosble kabenu (8) ¢ noMoLLbio BepeBku (9) k

KptoKy (3) nogbemHuka.

OTtpesaTtb hacoHHyto AeTanb (a) TakuMm 06pa3oMm, YTOObI YNOXUTL Mexay
COCeOHVMM 32XUMHBIMW KNeMMaMu.

13.

14.

15.

16.

. 14: Pa3pe3s kabenbHOM yknaaku

. Bnoxutb Hecywmin Tpoc (f) n kabenb ynpasneHus (c) B acoHHyto aetans (a), npu

3TOM npocnegnTb, 4YTOObI OHM OKa3anucb B CBOMX KaHanax.

HataHyTb anekTpuyeckue kabenu nogcoeanHeHns NepeKknHYTON Yepes KpPoK
nogbeMHUKA BEPEBKOW.

BnoxuTb cunosble kabenu (b) B yrnybneHus dacoHHow getanu (a) u
3aduKkcMpoBaTb MX, HAYMHAsA CHI3Y, LUMaHroBbIMKW XoMyTamu (d) ¢ NnacTUKoBown
obonouykon (e).

B obnactn nogbemHon Cepbrn, KOTOpaa HaxoanTcda Mmexay otTaesibHbIMU yHaCTKaMu
TpoCa, BCe kabenu nogcoeanHeHUs NPOBECTN NETMEN N 3aKpennTb UX Ha
pacnonoXeHHOM Bbllle y4aCTKe KaHaTa.

HacocHbil arperaT nocteneHHo onyckaeTcs B TpyOy-LiaxTy, npy 3ToM KabenbHbIN
XKIyT Yepes paBHbIe MPOMEXYTKN KPENUTCS LUNAHTOBLIMU XOMyTaMmn ¢ 06004KON.
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17. BeicTynatoLme kpasi Tpoca C OCTPbIMU KpOMKaMu (HanpumMep, B 3aXKUMHOM KrneMme)
3aKpbITb TEPMOYCAA0YHOM TPYOKOWA, YTOOLI N3GEexaTb NOBPEXKAEHUS CUIIOBOMO
kabens n kabens ynpasneHus.

Vi

=
}7

Puc. 15: OnyckaHue HacocHoro arperaTta

mil

18. Ha nocnepgHem atane HecyLLuii TPOC C NOMOLLbIO FPY30BOW CKOObI M HATSXXHOTO
3aMKa NoABeLUMBaEeTCs K NpoyLUMHe (MMetoLLencs B Tpybe-LuaxTe unm Ha
CTPOMTENBHON KOHCTPYKLUMK). PrKCaTOP HATSHKHOIO 3amMKa yCTaHaBMMBaeTCs C
MOMOLLbIO LWNAWHTA. [ocne BaeBaHus pasorHyTb (PasBeCTW) YronKu LUNMANMHTA B
NPOTUBOMOMOXHbIE CTOPOHbI.

19. HaTspKHOM 3aMOK 3aTsiHYTb TakK, YTOObl KaGenbHbIN XKryT Obin HATAHYT, HO He
MoAHWMar Hacoc Co CBOETO MecTa.

20. OTuennTb KpoK NogbEMHMKA OT NOABEMHON Cepbri, 0OCBOOOAUTL SMEKTpUYeckme
kabenu noacoeanHeHns OT BEPEBKU U MPOTSHYTb MX K KOMMYyTaLUMOHHOMY LiKady.

21. BepxHsia, cBOGOAHO BUCSLLAA NOAbEMHas cepbra AomkHa BbiTh NpUBs3aHa K
KabenbHOMY XryTy, YToBbl N36exaTb LLYMOB U M3HOCA OT NepeTupaHus.

22.Ypanutb 3aliMTHOE MOKPbITUE C TPYObI-LUaxThbl M YCTAHOBUTL KPbILLKY.
B3arepmeTn3npoBaTh KabenbHble MPOXOAbl MPY UX Hanm4uu!

5.3.4 YcTaHOBKa C MOMOLLbIO HECYLLEro KaHaTta U ONOPHOro 3fieMeHTa

Mpwn YCTaHOBKE HAaCOCHOro arperata Bcerfja cnenoBsatb MOHTa)KHOMy/I'aGapVITHOMy
HepTexy.

[Mepen MOHTaXXOM HAcOCHOro arperaTa cnegyet oCMOTpPEeTb Hecyu.wl|7| TpOC. 3aI'IpeLIJ,36TCF|
npesbiWaTb 4ONYCTUMYHO rpy30NnoAbEeMHOCTb.
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Puc. 16: X = o603Ha4yeHne rpy3onogbLEMHOCTH

59-24 Hecywwimni Tpoc
59-17.01 py3oBas ckoba
BHUMAHUE

HeHagnexawmin MOHTaxX
MoBpexaeHne HacocHoro arperatal

> MpoBepbTe, NPaBUMLHO M PACMONOXEH HACOCHLIN arperaT B TPYOHOM LwaxTe.

/\ NPEOYNPEXOEHVE

MapeHne HacocHoro arperata Npu MOHTaXe U AeMOHTaxe
MpuynHeHve Bpeaa 300POBbLI0 U MaTepuansHoro yuepbal

> 3anpelyaeTcs MCMoOnb30BaTh AN MOAbEMA HACOCHOTO arperata CTsKHOMW 3aMOK,
rPY30BYH CKOBY MK KPbILLKY TPYGbI-LUaXThI.

> Mcnonb3oBaTtb TOMbKO NOABEMHYIO cepbry 59-47.

[Mepea MOHTaXKOM CTSKHOrO 3aMKa NPOBEPUTL €ro LUMMHT Ha Hanu4ne TpeLmH n/vnm
paspbIBOB. [Mpy HanNM4MM NoBpPEXOEeHUN obsazaTenbHO YCTaHOBUTb HOBbIN LUMSIAHT.

v [oaroToBneH NOAbEMHUK OCTAaTOMHON rPy30Mo4bEMHOCTH.

v ONOpHbIN 3NeMeHT NoCTaBeH B 3apaHee CMOHTYPOBAHHOM COCTOSIHUM 1
NPUroTOBMEH.

v' TpoBefeH BM3yarnbHbI KOHTPOMb HECYLLIEro Tpoca.
v' WUNAWHT CTSXXKHOrO 3aMKa NPOBEPEH Ha Hanu4ne NoBPEXAEHUN.

Puc. 17: YctaHoBka YNNOTHUTENBbHOIO KoJibLa Kpyrinoro ce4eHna

1. BnoxwuTb BxogsilLiee B KOMMNIEKT MOCTaBKW YNIOTHUTENBHOE KOMbLO KPYrioro
ceyeHns 412.05 B na3 kopnyca HanpaenstoLlero annapata 112, ecnu oHo He Obino
3apaHee yCTaHOBIEHO.
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an
(%l

Puc.

|
|

18: lNogbem 1 NO3nLMOHMPOBaHME HACOCHOTO arperata

. MoABecWTb MOHTaXHYHO LieMb U MOHTaXHbIN Tpoc (1) k Tenexke (4) nogbemHuka

).

. MpukpennTb Hecywmii Tpoc (5) rpy3oBori ckobon k Byrento. MNpoBepuTb MOHTaXHOe

MonoXeHne HecyLlero Tpoca, ceobogHasa noagbemHas cepbra (6) He JormkHa
HaxoAauTbCcs BrIM3KO K HACOCHOMY arperary.

. YactuyHo pasmoTtatb Hecyu.leI TpoCc n kabenu noacoeanHeHus.

5. OnyckaTb HACOCHbI arperat B TpyBy-LuaxTy 4o TEX Mop, Noka Haj, KPOMKOW TpyObl-

LIaXTbl HE OCTaAHEeTCA TOJ1IbKO 6yrenb.

. HapexHo 3akpbITb Tpyby-L1axTy, OCTaBUB TONbKO pabounii NpocBeT.

7. HaBecuTb nepByto neTnto HecyLero Tpoca (5) Ha MOHTaXHbI Tpoc (1), Tak YToObI

HaCOCHbIN arperaT Haxogunca Hag pr6Ol7I-U.IaXTOI7I B MOJ10’)KEHNN TOTOBHOCTHU K
MOHTaXy.

. OTuennTb KpIOK NOABEMHMKA OT NETNN Hecyllero Tpoca n nepeaBnHyTb NOABEMHUK

BblLLe.
9 ]
7
8
A 7
& B

Puc. 19: dukcauusa kabens ynpaBneHus n cunoBoro kabens

9.

MopBecuTb kabenb ynpasneHus (7) n cunosble kabenu (8) ¢ NOMOLLbI NEHBKOBOIO
kaHaTa (9) K KptoKy (3) nogbeMHuKa.

10. OTpesaTb QUTKHT (@) Takmm 06pa3om, YTOObI YNOXUTb MEeXay COCeaHUMM

3aXUMHbIMU KnemMmmMamu.
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12.

13.

14.

15.

16.

17.

18.

Puc.

. 20: NonepeyHoe cevyeHne kabernbHom coopku

. Brnoxutb Hecywmin Tpoc (f) n kabenb ynpasnexus () B UTUHT (a), Npy 3TOM

npocneanTb, YTOObI OHM OKa3anucb B CBOMX KaHanax.

HataHyTb kabenu nogcoeanHeHns NepeKknHyTbIM Yepe3 KPHoK NogbeMHUKa
NEeHbKOBbIM KaHaTOM.

BnoxuTb cunosble kabenu (b) B yrnybneHus doutuHra (a) n 3adukcupoBatb
HayvHas CHU3Y LUNaHroBblMu XoMyTamu (d) ¢ nnacTMkoBon 060MN04KoNn (e).

HacocHbIn arperat noatanHo onyckaeTcs B TPyOy-LuaxTy, Npy 9TOM KabenbHbIN XryT
Yyepes paBHble MPOMEXYTKM KPEMUTCA LUMAHIOBbIMU XOMyTamu ¢ 060S104KON.

B obnacTtn nogbeMHom Cepbrn, KOTOpada HaxoOonTcAa Mexay otTaesribHbIMU y4acTkamMu
Tpoca, BCce kabenu nogcoeanHeHnst 0GBECTU BOMHOM U 3aKpennTb nx Ha
pacnonoXeHHOM Bbllle y4acTKe Tpoca.

BbicTynatowime kpasi Tpoca ¢ OCTPbIMU KPOMKaMu (Hanpumep, B 3aXXMMHOW KNneMme)
3aKPbITb TEPMOYCaA04HHOW TPYOKON, YTOOLI n3bexaTb NOBPEXAEeHNS CUIIOBOTO
kabens n kabens ynpasneHus.

B 3aBucMMOCTM OT NonoxeHus onopHoro anemeHTa 59-7 Ha Hecywem Tpoce (f) n ¢
y4eTOM Tuna yCTaHOBKM OTpe3aTb (PUTUHT (a), BIOXUTbL B HEFO HECYLLMIA TPOC 1
kabenb ynpaeneHus (c).

Brioxutb cunoskle kabenu (b) B yrnyoneHus doutuHra (a) n 3acdmkcmpoBaTb
LraHroBbIMn xoMyTamu (d).

R ot e D 44
[ r

733.05
719.05

30

350 - 450 *)

81-51
(185, 81-39)

50 **)

59-24

21: Hecywuit TpOC C ONOPHBLIM 3/1EMEHTOM, pasmepbl B MM

*) B 3@aBUCMMOCTU OT CeyeHus NpoBoaa,
**) MNpwn 1 nnm 3 Tpocax = 30 Mm

19.

20.

21.

OnopHbIN aneMeHT 59-7 3axxMmMaeTcs C MOMOLLbIO HanpaBnsioLen NnacTuHbl 55-1
Ha Hecyem Tpoce (f).

OTBepHYTb pe3bboBOe CoeAMHEHVe Ha HanpaBnsAoLLe NNacTyHe, PacrnonoXuTb
xomyT 81-39 HanpasnstoLLen NNacTUHbl BOKPYr HECYyLLero Tpoca.

CoeanHuTb nnactuHy 185 HanpaBnsioLen NNacTUHbI, BKITKOYas CTEKMONNAaCTUKOBBIN
NPYTOK, C MOMOLLIbIO GONTOB C LecTurpaHHown ronoskon 901, wanb 550 n
KonnayvkoBbIx raek 920 ¢ XOMyTOM, 3aTSHYTb U 3adPUKCMPOBATbL C MOMOLLBLO Loctite
243. (= 'naea 9.2, CtpaHuua 98)
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OnopHbIN aNeMeHT AomKeH ObITb NNIOTHO NpWKaT K HecyLuemy Tpocy. Mpu
HeobXoaMMOCTM UCNoNb30BaTh NOAKNAAKY nog xomyT 81-39.

22.

23.

Puc.
24.

25.

26.

27.

28.

29.

OTpes3aTb QUTUHT TaK, YTOObI OH JIOXOAMI A0 creaytollen 3aXMMHOR Knemmsil. Mpu
3TOM CrneanTb 3a 06NacTbio ONOPHOro arieMeHTa.

npOTﬂHyTb HaTFlHyTbIVI cunoBow kabenb 1 kabenu ynpasneHna MMMo OonopHoro
ANieMeHTa K crieayrouwlemMy WnaHroeoMy XomyTy n Tam Sa(bVIKCVIPOBaTb.

22: OnycKkaHWe HacoCcHoro arperaTa

[MoaTanHo onycTWTb HACOCHbIN arperaT B TpyOy-wwaxTy. 3akpenuTb KabenbHbIN XryT
LUNIAHTOBLIMM XOMYTaMMm.

Ha nocnegHem atane HecyLMin TPOC C MOMOLLbIO FPY30BOI CKOObI M CTSXKHOIO 3aMka
noABeLUVBaEeTCs K MPOyLUMHe (MMeloLeincs B Tpybe-LuaxTe Unm Ha CTpoUTENbHOM
KOHCTpyKUMK). CTSXKHOM 3aMOK PMKCUpyeTCs € NOMOLLbIO WwnnuHTa. MNocne
YCTaHOBKM LUMNMAMHTA PasorHyTb (pa3BecTyn) ero yCuku B MPOTUBOMNOMNOXHbLIE CTOPOHBI.

CTSDKHOW 3aMOK 3aTsIHYTb TaK, YTOObl KabesbHbIN KryT Gbln HATSHYT, HO MPY 3TOM He
noZHMMarn Hacoc Co CBOero Mecra.

OTUEeNnnTb KPoK NoAbeMHUKa OT NOABEMHON cepbri, 0cBOBOAUTL Kabenu
noacoeavHeHUst OT NEHbKOBOIO KaHaTa U NPOTSHYTb UX K KOMMYTaLMOHHOMY Lwkady!

Cawmasi BepxHssi, CBOBOOHO BUCALLAA NOAbEMHAsA cepbra O0kHa ObiTh NpMBsA3aHa K
kabeslbHOMY XryTy, YToGbl N36exaTb LLUYMOB U M3HOCA OT NepeTUpaHus.

YpanuTb 3almuTHOE NMOKPbLITUE C TPYObI-LLIAXThl U YCTAHOBUTbL KPbILLIKY.
3arepmeTn3npoBaTh kabenbHble BBOAbI (MPU HANUYMM TakoBbIX)!
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5.4 dnekTponogKno4veHme

5.4.1 Yka3aHus no nnaHMpoBaHUIO pacrnpeaenuTeribHOro ycTpoucTea

OnekTpuyeckoe NoAKIYEeHNe HAaCOCHOIo arperaTa BbiIMNOMHSATL B COOTBETCTBUM CO
«Cxemamu aMeKTPUYECKNX COEANHEHUIAY», MPUBEAEHHBIMUN B MPUIOXKEHNN.

(= Mnaea 9.3, Ctpanuua 100)

HacocHeIi arperaT noctaBnseTcst ¢ NPUCOEANHUTENBHON 3NEKTPONPOBOLAKON U
npegycmaTpuBaeT npsiMoe noAkntoveHve. BoamoxeH nyck no cxeme «3sesga-
TpeyronbHUK», Kpome Tunopasmepos Amacan P 1600 — 1060.

Mpu npoknaake kabensa mexay pacnpeaenuTenbHbIM YCTPOWCTBOM U TOYKOM
NOAKMYEHMS HACOCHOrO arperarta cnegyet yoeauTbCsl B 4OCTAaTOYHOM KOSNIMYECTBE XXUI
Ans noakrnoyeHns aaTdmkos. MuHumMansHoe cevyeHne coctaBnseT 1,5 Mm2.

[Brrateny MoxHo NogknioyaTh K HU3KOBOMbTHBIM CETSIM C HOMUHANbHBIM HanpsXKeHem
1 gonyckamu no HanpshkeHuio cornacHo IEC 60038 HeobxoamMmo y4mnTbiBaTh 4OMYCTUMbIE
OTKMOHeHus. (= naea 6.2.1, CtpaHuua 48)

5.4.1.1 Cnoco6 nycka

KoHCTpyKLUS HacoCHOro arperaTa npegycMaTtpusaeT npsiMol nyck. CyliecTeyeTt
TeXHMYeckasi BO3MOXXHOCTb Mycka NepekrtoyYeHneM «3Be30a/TpeyronbHUK .

[nsa cHUXeHWs NyCcKoBOro Toka MOFyT UCMOMNb30BaTLCS MYCKOBbIE TpaHcopMaTopbl UNn
YCTPOICTBa NnaBHOro nycka. BelbrpaTe COOTBETCTBYOLLME YCTPOUCTBA C Yy4ETOM
HOMWHAIBLHOMO TOKa ABUraTensl.

Onsa HagexHoro nycka TpebyeTcs ToK, He MeHee YeM B 3 pasa npesbILatoLLui
HOMUHasbHbIV TOK. MPOAOIMKUTENBHOCTE MYCKOBOrO Nepuoda He AoShKHA NpeBbilwaTh

4 cekyHAbl.

Mocne nycka Hacoca yCTPOMCTBO NMaBHOMO Nycka BCeraa AOMKHO LWYHTUPOBATLCS
Gainacom.

5.4.1.2 YcTPOMNCTBO 3aliUTbI OT Neperpy3ku

1. HacocHbI arperaT 3aWwuTuTb OT Neperpyskn ¢ NOMOLLbIO 3aLMTHOrO YCTPOCTBa C
Tepmuyeckon 3agepxkon cornacHo IEC 60947 n oencTBYIOLMM permoHarnsHbIM
npegnucaHnam.

2. HacTpouTb yCTpOMCTBO 3allnThl OT NEPErpyskyn Ha HOMMHAIbHBIN TOK, YKa3aHHbIA Ha
3aBopckon Tabnuuke. (= naea 4.3, CtpaHuua 19)

5.4.1.3 KoHTponb ypoBHA

X

A OnAcHo

"Cyxomn" xoa HacocHoOro arperarta
OnacHocTb B3pbiBa!

> He ponyckaTb paboTbl B3pbIBO3ALLMLLEHHOMO HACOCHOTO arperaTta 6es NorpyxeHus
B cpeqy.

BHUMAHMUE

MNageHye YPOBHS XXMAKOCTU HUXE MUHUMANbLHOrO
MoBpexaeHne HacoCHOro arperarta B pesyrnbTate KaBuTaumu!

> Hukorga He gonyckaTb NageHus XXUAKOCTU HKE MUHUMAITbHOMO YPOBHS.

[na aBToMaTM4eckoi paboTbl HACOCHOrO arperata B pe3epByape Heobxoanmo
ynpasreHune Mo YPOoBHIO.

CnepoBaTb yka3aHUsIM OTHOCUTENbHO MUHUMAanbHOIO YPOBHS NepekavymMBaemMon cpeabl.
(= Mnaea 6.2.4.3, CtpaHuua 49)
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5.4.1.4 PaGoTta c 4acTOTHbIM Npeobpa3oBaTenem

CornacHo IEC 60034-17 HacocHbI arperat MoxeT paboTaTb C YaCTOTHbLIM
npeobpasoBartenem.

YKA3AHUE

B cnyyae HacocHbIX arperatoB ¢ HOMUHarnNbHbIM HanpsxeHreM Bobiwe 500 B Ha BbIxoa
YacToTHoro npeobpasoBartens cnegyet yctaHoBUTb unbTp dU/dt co ckopocTbio
BO3pacTaHus HaNpsKeHWs!, He BbIXOAsLLEN 3a NpeaefibHble 3Ha4YeHUs,
npeaycmoTpeHHble IEC 60034-17. B npoTUBHOM criydae Cpok Cnyx0bl cCUCTEMbI
N30M5LUMM CYLLLECTBEHHO COKpaLlaeTcs.

A OnAcHo

Pa6oTa BHe fonycTMMOro avanasoHa 4acToTbl
OnacHocTb B3pbiBa!

> SKcnnyaTau,mn B3pbliBO3aLLUMLLIEHHOIo HACOCHOro arperata BHe 4OoNyCTUMOro
Ananas3oHa 3anpetlleHa.

A OnAcHo

HenpaBunbHbIN BbIGOP M HAaCTPOWKa YacTOTHOro npeobpa3oBaTens
OnacHocTb B3pbiBa!

> Cobnogatb HMXecneayLme ykasaHus no Belbopy M HAaCTPOKKe YacTOTHOrO
npeobpasoBaTtensi.

BbiGop

HacTpoiika

3anyck

Pexunm

AneKTpoMarHuTHas

COBMECTUMOCTb

MomexoycTounBOoCTH

Mpwn Bbl60pe 4YaCTOTHOro npeo6pasoBaTens=| o6pau.|,aTb BHMMaHME Ha crneaymwulee:
* [aHHble npounssoaunTena

= OneKkTpuyeckMe xapakTepuCcTUKN HaCOCHOro arperarta, B MEpBY0 odepenb -
HOMWHanbHbIA TOK

= [logxoauT TonbKo NpeobpasoBaTenb HANPSXKEHNSA NPOMEXYTOYHOIO KOHTYpa C
LUMPOTHO-UMMYybcHON mopynsauven (LUAM) n TakToBor Yactoton mexay 1 1 16 'y,

Mpun HacTpoVike YacTOTHOro NpeoGpasoBaTens crieayeT ob6paTUTL BHUMaHWe Ha
creqytolime ceedeHus:

= 3apaTb orpaHuyeHne Toka — MakcuMmym B 1,2 pasa Bbille YPOBHS TOKa, YKa3aHHOro
Ha 3aBoackou Tabnuuke. 3HayeHne HOMMHANbHOIO TOKa yKa3aHo Ha 3aBOACKOW
Tabnuyke.

Mpu 3anycke YacToTHOro NpeobpasoBaTess credyeT o6paTTb BHUMaHWE Ha criegyoLue
cBefeHus:

= [lyckoBol nepuof [ormkeH bbiTb KOpoTkMM (He Bonee 5 c)

* HaunHatb perynmpoBKy 4YaCcTOTbl BpalleHNA He paHee YeM Yepes 2 MWHYTbI.
38I'IyCK C AnuTtenbHbIM NYCKOBbLIM NepnoaoM U HW3KOW YacTOTON MOXET NPUBECTU K
3aCopeHutio.

Mpu paGoTe ¢ 4YacTOTHbIM NpeobpasoBaTenem credyet o6paTTb BHUMaHWe Ha
cregytoLime rpaHuLbl:

= YkasaHHyl Ha 3aBoAcKoM Tabnunuke MOLWHOCTb ABuratens P, ncnonb3oBaTtb He
6onee yem Ha 95 %

= [umanasoH YactoTbl 25-50 'y

Mpw akcnnyataumnm YacToTHOro npeobpasoBaTens B 3aBUCUMOCTU OT €ro UCMOSNHEHNS
(TN, Mepbl NO NOAABIEHMIO MOMEX, U3TOTOBUTESNb) MMEET MECTO U3NyYeHne NoMex
pasnu4yHOM MHTEHCMBHOCTU. Bo n3bexaHne npeBbileHns NpefenbHbIX 3Ha4YeHN npu
MCMOSb30BaHNN NPUBOAHOM CUCTEMbI, COCTOSLLIEN U3 MOrPYXHOro 3MeKTpoABMraTens 1
YacTOTHOro NpeobpasoBaTens, creayeT CTPOro cobnoaaTh yKkasaHns Npou3BoanTens no
3MEeKTPOMarHUTHOW COBMeCTUMOCTH nNpeobpasosaTens. Ecnv nponssogutens
pekoMeHAyeT aKpaHUPOBaHHbIV NUTatoWmiA kabernb, crieayeT NCNONb30BaTh MOTPYXXHON
3MeKTPoHacoc ¢ TakuM kabenem.

I'Iorpy>KH017| ANEKTPOHACOCHbIN arperat MMeeT NpUHLMNManbHO HeOoCTaTO4YHYO
HOMexoyCTOVIHMBOCTb. [1nsi cucTembl KOHTPOMSt BCTPOEHHbIX JAaTYMKOB KcnnyaTupytowiasa
CTOpPOHa A0J1KHa CaMOCTOATENIbHO, NyTeM COOTBETCTBYHOLLEro Bbl60pa N NpoKnagku
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coeanHUTENbHbIX 3NeKTpokabenen B ycTaHOBKe, 06ecneunTb Haanexallyto
NOMEX0YCTONYMBOCTL/MOMEX03aLUNLLEHHOCTb. CoOeaNHUTENBHbIN 3nekTpokaberns/
KOHTPOJbHbIV kKabernb NOrpy>kHOro 351IeKTPOHACOCHOro arperaTta He JOJKEH ObiTb
n3meHeH. Heobxoammo npaBunbHO BeibMpaTh yCTponcTBa 06paboTkn N3MepeHHbIX
curHanoB. [N cMcTembl KOHTPONS AaTyMKa yTeYKN BHYTPU ABUraTenst pekoMeHayeTcs
ncrnonb3oBaTh cneuuansHoe pene, noctasnsemoe KSB.

5.4.1.5 JaTuymku

A OnAcHo

AKcnnyatauma He NONMHOCTbLIO NOAKMIOYEHHOr0 HACOCHOrOo arperata
OnacHocTb B3pbiBa!
MoBpexaeHne HacocHoro arperaTtal

> Hukorga He BKMOYaTb HACOCHBIN arperat € He NOMHOCTbI0 MNOAKMHOYEHHBIMU
3NeKTPoNpoBOAAMM MU HE paboTakLLUMMN KOHTPOMBHBLIMK YCTPOUCTBaMMU.

BHUMAHMUE

HenpaBunbHoe noagknioveHue
MoBpexaeHne aatynkos!

> [pn NOAKNOYEHMM JaTYNKOB cobnogatb npepenbHble 3Ha4eHUdA, yKa3aHHble B
cnegyrumx rmasax.

HacocHblin arperart oCHalleH gat4ynkamu. 3T gatyunkm npenorepawlaloT BO3SHUKHOBEHME
onacHocTeun 1 noBpeXxaneHmna HaCoCHOro arperara.

[ns o6paboTky curHanoB AaTymKoB TpebyloTca nsmepuTenbHble npeobpasosBaTenu.
CooTtBeTcTBYyHOLWME YCcTponcTBa ¢ nutaHmem 230 B nepemMeHHOro Toka MoryT GbITb
noctasneHbl KSB.

BesonacHas akcnsyatauys Hacoca U COXpaHeHWe Halunx rapaHTUiiHbIX 06A3aTensLCT
BO3MOXHbI TONbKO NPy 06paboTKe CUrHAmNoB A4aTYNKOB B COOTBETCTBUM C AaHHbIM
PYKOBOACTBOM MO 3KCniyaTaumu.

Bce gaTumkn HaxoOsTcst BHYTPU HACOCHOIO arperata v NoAKMHYeHb! K 3NeKTPUYECKUM
uensm.

CxeMy MOoAKMYEeHUS U MapKUPOBKY XKWUM CM. B « CXeme 3NeKTPUYECKUX COEANHEHNNY.
YKa3aHus OTHOCUTENbHO OTAESbHbLIX AATYMKOB U 3a4aHHbIX NPeaesbHbIX 3Ha4YEeHW
npuBELEHbI B HUXKECTEAYOLWNX pasaenax.
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Pwuc. 23: Mo3nyum gaTynkos

Mo3un [AdaTtumk Crangapt |[JononHute

ums nbHoe
obopyaoBa

Hue
1 YTeuyka B gBurartene (KnemmHas kopobka u X -
06MOTOYHOE NPOCTPAHCTBO)

2 TemnepaTypa NoALmWnHMKa (BEPXHUIA NOALUNMHIK) - X

3 TemnepaTypa noawmvnHmKa (HWKHUIA NOSLLUMHUK) X -

4 YTeuka yepes TopLieBoe ynroTHEHVE X -

5 MpremHuk konebaHum - X

6 TemnepaTtypa gsuratens (PTC) X -

7 TemnepaTtypa gsuratens (Pt100) - X

5.4.1.5.1 TemnepaTypa gBuraTtens

A OnAcHoO

HepocTtaTtouyHoe oxnaxaeHue
OnacHocTb B3pbiBa!
MospexaeHne obmoTkm!

> Hukorga He aKCrnyaTMpoBaTh HACOCHbIN arperaT 6e3 AeiiCTBYIOLLErO KOHTPONSA
TemnepaTypbl.

> 1N B3pbIBO3aLUMLLEHHBIX HACOCHBLIX arperaTtoB UCMONb30BaTh OTKMOYaKoLWee
YCTPOMCTBO TEpMOpPE3NCTOpa C 3anpeToM NOBTOPHOIO BKIOYEHNS U A4OMYCKOM A5
KOHTpONSA TemMnepaTypbl B3PbIBO3ALLMULLEHHbIX dMEeKTpoABMraTtenem ¢ TMnom
B3PbIBO3aALLUTBI «repMeTnyHas nsonsauus» Ex d.

Tpw nocnepoBaTtensHO NoakntoYeHHbIX Tepmuctopa (PTC) ¢ pasbemamn Ne 10 1 11
KOHTpONUpYT TemnepaTtypy obmoTkn. HeobxoamMmMo ncnons3oBatb TEPMOPE3UCTOPHOE
OTKMoYatoLLee YCTPOMUCTBO C GITOKMPOBKOW NOBTOPHOIO BKMOYEHMs. Bo
B3pbIBO3aLLUMLLEHHbLIX HACOCHBIX arperatax crieqyeT Ucrnornb3oBaTb TEPMOPE3UCTOPHOE
OTKINoYatLLee YCTPONCTBO C JOMYCKOM AN KOHTPONsS TeMnepartypbl
B3PbIBO3aALLMLLEHHbIX 3MEKTPOABUraTenen ¢ TUNoM B3pbIBO3aLLMTbI «repMeTUYHast
mn3onauus» Ex d.
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Tepmopesucrtop Pt100

[Buratenb MOXeT AOMNOSNTHUTENbHO OCHaLLaTbcsa Tepmopesuctopamm (PT100) B oOmoTke.
OHM MOryT MCNOMNb30BaTbLCA ANst 0TOOpaxeHus TemnepaTtypbl Asuratens (Lenb gatyvka
Makc. 6B/2mA).

BHUMAHUE
N HenpaBunbHoe nogknoyeHne ycTpomcTBa KOHTPONA TemnepaTypbl
MoBpexaeHne odbmoTku!

> Hukoraa He cnepgyet Uucnofb3oBaTb TEPMOMETPbI CONPOTUBIIEHUA B Ka4ecTBe
€ANHCTBEHHOro cpeacTBa KOHTPONA TeMnepartypbl AgBurartend.
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5.4.1.5.2 YTeuyka B aBurarerne

A OnAcHo

HenpaBunbHoe nogkmnioveHne anekTpoaa KOHTPONSA yTeuku
OnacHocTb B3pbiBa!
Yrpo3a un3Hu n3-3a yaapa Tokom!
> Mcnonb3oBaTh TOMbKO HanpshkeHne < 30 B nepeM. Toka 1 TOkM cpabaTbiBaHUA

< 0,5 MA.
PE
K1 [T
]s]
|_|0}J,KJ'IIO‘-I6HVIe ANEeKTpoaHOro pene |_|0}J,KJ'IIO‘-I6HVIe ANEeKTpPOoaHOro pene [MonoxeHue ANEeKTpoa0B B kopnyce
(CTaH/J,apT) (TOJ'IbKO HaCOCHble arperaTtbl C aneKkTpoaBuratTens

HacocHble arperatbi ¢
AaTtyMkamu KonebaHun

Puc. 24: MNMonnaBkoBbI
BbIKNOYaTenb

AaTymkom KonebaHui)

BHyTpu aBuratens HaxogATcs aneKkTpoAbl ANs KOHTPONS YyTeYKM B OOMOTOYHOM U
coeanHUTenbHOM npoctpaHcTBe. Oba anekTpoaa NoAKMYeHbl NapannenbHo
(mapkupoBka xun 9) n MoryT ObITb NOAKMOYEHbI K OOHOMY 311EeKTPOAHOMY perne.
CpabartbiBaHne a1ekTpogHOro pene AOMMKHO NPUBOAUTL K OTKITKOYEHUI0 HACOCHOTO
arperara.

AnektpogHoe pene (K1) gomkHO oTBeYaThb cneayoLwmm TpeboBaHnsIM:
= Lenb gatumka: ot 10 go 30 B nepemeHHoro Toka
= Tok cpabatbiBaHus < 0,5 MA

HacocHble arperatbl ¢ gatunkamu konebaHum ocHalleHbl 3NeKkTpoAaMum C MHOW CUCTEMOM
NOOKITHOYEHNS.

5.4.1.5.3 YTeuka yepe3 TopLieBOE yNNOTHEHNE

B kamepe yTeuek TopLEeBbIX YNIOTHEHUIA HAXOAMTCS MOMIaBKOBOE perie (MapKupoBKa Xun
3 n 4). KoHtakt (makcumym 250 B~/2 A) oTKpblBaeTcs, Korga kamepa yteyek 3anosfiHeHa.
OTKpbIBaHWE KOHTaKTa OMKHO NPUBOANTL K cpabaTbiBaHWNIO aBapuMHOTO cUrHana.

5.4.1.5.4 TemnepaTypa noawWMNHUKOB

Ha HwkHeM NoALnnHMKe HaCOCHOTO arperarta yCTaHOBIEH AATYMK TeMnepaTtypbl
noawwmnHmka. B kavecTBe gatyuka ncnonb3dyeTcs TepmomeTp conpotusnenuns tuna Pt100
(mapkumpoBka xwun 15 1 16). OH nogknoyaeTcs K AaT4uKy Temnepatypbl ¢ Bxogom PT100
1 2 oTAenbHbIMU BbIXOA4aMy AN ABYX Pa3nnYHbIX TOYEK NepekoyeHns (Lenb gaTumnka
He Gonee 6 B/2 MA).

YCTaHOBWTb criefytoLime npeaenbHble 3Ha4YeHUs:
= AsapuiHbivi curHan npu 130°C

= OTknoyeHne HacocHoro arperata npu 150 °C
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Mooknio4yeHune

BMGpoaaTumka @ + -

[ns BepxHero noALwnnHrKa Takke BO3MOXHA YCTaHOBKa TeMnepaTypHOro Aatvvka
(mapkumpoBka xwun 16 1 17). No NOAKMIOYEHMIO 1 HACTPONKaM OH MAEHTUYEH AaT4MKy Ha
HVKHEM noAwwmnHuke. CBepuTb C AaHHBIMY B TEXHMYECKOM NacnopTe, OCHALLEH N Hacoc
AaT4YMKOM KOHTPONSA TemnepaTypbl BEPXHEro MOALUMUMHUKA.

5.4.1.5.5 NpuemHuk KonebaHum

B o6nacTu BepxHeli NOALLMMHUKOBOM OMOPbI HA HACOCHbLIV arperaTt MOXeT GbiTb
yCTaHOBIEH BUOpPoAaTYmK (Mo 3anpocy).

Bnbpoaatuunk nsmepsieT ahekTMBHOE 3HaYEeHe CKOPOCTM paanarnbHbIX KonebaHun Ha
BepXHeM NOALUNMHKKe. [laTumnK OCHaLLLeH BCTPOEHHbIM NpeobpasoBaTeneM curHana co
cTaHOapTHbIM BbixogoM (4 — 20 MA). BTO ynpollaeT nHTerpaumio B CyLLEeCTByOLWME
cuctemsbl MINK-ynpaBneHns nnu cuctemsl ynpaeneHnsi NpoOn3BOACTBEHHbLIM MPOLLECCOM.

Tabnuua 8: TexHnYeckMe xapakTePUCTUKL JaTymka

MapameTp 3HayeHue
[nanasoH namepeHus 4 — 20 mA npn 0 — 20 mm/c
MorpeluHoCTb n3mepeHun <5%
[onroBpemeHHas cTabunbHOCTb +/—1 % 3a 10 net
MakcumarnbHas ygapHast Harpyska 500 g
[Onana3soH 4YacTtoT 2Ty —-1000 Ty
PesoHaHcHas yacToTa > 18 kl'y,
BbixogHoe conpoTuBrieHne Makc. 200 Om
OnekTponuTaHne 18 — 30 B (crnaxeHHoe)
ConpoTuBneHne Harpy3sku 50 — 100 Om

18 - 30V DC

Pwuc. 25: MNopakntoyeHne BubpogaTymka

PekomeHayeMble HacTPOMKN BUBPOKOHTPOSIS C NMOMOLLbIO YCTaHaBnMBaeMoro (no
3anpocy) Ha 3aBoge-u3rotToBuTene BMbpoaaTymka:

* AapuiHoe cpabatblBaHNe MPU Vo, = 11 MM/C
— OTO rpaHnYHbIN ypoBeHb KonebaHui, yxe Tpebyownii BMeLllaTenscTaa.

— BoobLe npogomkaTtb 3KCnyaTaumi MOXHO A0 Tex nop, noka He dyayT
BbIABIIEHbI NPUYNHbI U3BMEHEHNA YPOBHA KonebaHumn n onpepeneHbl Mepbl NO UX
YCTPaHeHuHo.

* BbIKMoueHMe Npu V,g,,, = 14 Mm/c

— OT0 npeaenbHbIi ypoBeHb KonebaHuii, Npu NpeBbILLEeHNN KOTOPOro AanbHenLwas
aKcnnyaTtauna HacoOCHOro arperata MoXxeT NpuBeCcTU K NPUHNHEHUIO
MaTepuarnbHoro yuiepba.

— HesameanutenbHO NPUHATL MePbI MO CHUXXEHWUIO BVI6an,VIVI Mnn OTKINKYNTb
HacOCHbIN arperar.
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5.4.2 dnekTpuyeckoe noaknoyeHue

A OnAcHo

BbinonHeHue pa60T C 3NEeKTPMYECKUM NOAKIMYeHneM HeKBanmuumMpoBaHHbIM
nepcoHasnom

Yrpo3a Xu3Hu Npu NopakKeHnn anekTpu4eckmm Tokom!

> QnekTpryeckoe NoaKoYeHUe JOIHKHO BbIMOMHATLCS TOMbKO KBANMULMPOBaHHbIM
SMEKTPUKOM.

> Cobnogante npegnucanms IEC 60364 n npu B3pbiBo3awwmTte TP TC 012/2011.

/\ NPEQYNPEXOEHVE

HenpaBunbHoe nogkno4veHne K 3feKTpoceTn
[MoBpexaeHne aneKkTpoceTn, KOPOTKOE 3aMblkaHue!

> CobnoaaTb TEXHUYECKUE YCIOBUS NMOOKMIOYEHNS MECTHbIX NPEANPUATUI
aneKkTpocHabxeHus.

BHUMAHME

HenpaBunbHas npoknagka kabenen
MoBpexaeHue aNeKTPUYEeCcKMX NPUCOeANHUTENbHLIX kabenen!

> 3anpelyaeTcd yknagbiBaTe kabenv npu TemnepaTtype Huxe -25 °C.
> He gonyckaTb nepernboB u 3alemnennsi kabenen.
> 3anpeLyaeTca NoAHMMAaTb HACOCHbIN arperaT 3a anekTpuyeckune kabenw.

> [Mpy HeoBxoaMMOCTY NodorHaTb ANMUHY kabenen no Mecry.

BHUMAHMUE

Meperpy3ka agBuratens
MoBpexaeHue apuratens!
> 3awuTuTb ABUraTenb Npu NOMOLLM NpeaoXpaHMTENbHOrO YCTPOWCTBA C

Tepmosagepxkon cornacHo IEC 60947 v oeicTBYOLMM peErMoHarnbsHbIM
npeAannMcaHnsMm.

BbINONHUTL 3NeKTpUYeckoe NOAKMI0YEHE B COOTBETCTBUM CO CXEMaMU NMOAKIOYEHUS
(= Mnaea 9.3, CtpaHuua 100) B MpunoxeHun n YkasaHusa no niaHMpoBaHUO
KOMMYyTaUMOHHOro yctpowctea (= naea 5.4.1, Ctpanuua 37) .

HacocHbIi arperaT nocrasnseTcs ¢ kabensamu nogcoeanHeHns. CneayeT UCMonb30BaTh
BCe kabenu 1 noaknoyaTb BCe NPOMapKUpPOBaHHbIE XWUMbl kKaGensa ynpaBneHus.

X

A OnAcHo

HenpaBunbHoe noagknio4veHue
OnacHocTb B3pbiBa!

> MecTo nogknoyeHns kabenemn JOMKHO HAX0AMTLCS 3a NpeaenaMmn B3pbiBOONACHbIX
30H UM BHYTPU 3nekTpooBopyaoBaHus, paspeLleHHoro Ans kateropum npuéopos i
Gb.

A OnAcHo

AKcnnyaTaumsi He MOSTHOCTLIO MOAKIMKOYEHHOrO HACOCHOro arperarta
OnacHocTb B3pbiBal
MospexpaeHne HacocHoro arperaral

> Hukorga He BKIYaTh HACOCHbIM arperaT C He NOSIHOCTbI0 NMOAKMIOYEHHbBIMU
aneKkTponposogamMmu Unn He pa60Ta|ou.|,v|M|/| KOHTPOJbHbIMW yCTpOIZCTBaMVI.
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A onAcHO

AnekTpuyeckoe NoAKMOYEHNEe NOBPEXAEHHbIX 3NeKTPUYEeCKUxX Kabenen
nopcoeauHeHus

Yrpo3sa u13Hu B pesynbTaTe NopaxeHUsi 3MeKTpuYeckum Tokom!
> [Nepen NoaKnNtoYeHNEM NPOBEPUTL, HE NOBPEXAEHbI N kKabenv noacoeanHeHNs.
> [NopkntoyaTtb NoBpeXaeHHble kabenu NoACoeAMHEHMs 3anpeLLaeTcs.

> 3amMeHnTb nospeXxaeHHble 3NeKTpu4eckmne kabenu nogcoeanHeHus:.

BHUMAHUE

MopacacbiBaHne
MoBpexaeHue anekTpuyeckoro nposoaal

> BblﬁpaB JINWHIOK ONNHY, BbIBECTU 3INEKTpOoNnpoBO4 BBEPX.

il

Puc. 26: KpenneHue aneKTpUYeckoro CoeanHNTENbHOTO Kabens
1. BbITSHYTb COEANHUTENbHbIE 3NEKTPUYECKME kabenu BBEPX U 3aKpenuTh.

2. YpanuTb 3alMTHbIE KOMMaykn ¢ COeANHUTENBHbIX 3NEKTPUYECKNX kabenen
HenocpeacTBeHHO nepea noakrntoyYeHnem.

3. MNpu He06X04MMOCTN NOAOTrHATL ANIMHY COEANHUTENBHbIX MEeKTpuYecknux kabenemn
no MecrTy.

4. Tlocne YKOpa4dnBaHua kabenen, OMKHbIM o6pa30M BOCCTaHOBUTb MapKMpPOBKY
OTAENbHbIX XWUI.

BbipaBHMBaHMe HacocHbIn arperat He UMeEeT BHELLHEro pasbema 15 BblpaBHMBAHNS NOTEHLMANoB
noTeHuyunanoB (BO3MO)KHa KOppo3una nogo6Horo pasbema).

A OnAcHo

OnacHocTb B3pbiBa!

[ HekoppekTHOe nogknoveHne

> Hukorga He ocHalaTb ONONIHUTENBHO B3PbIBO3ALUMLLEHHbLIM HACOCHbIV arperaT
npu yCtaHOBKe B pe3epByape BHELWHNUM pa3beMOoM A4 BblipaBHUBAHUA
noTeHUnanos.

A OnAcHo

KacaHue pa60Ta|ou.|ero HaCOCHOro arperarta
[MopaxeHne anekTpnyeckum Tokom!

> YBeautech, YTo BO BpeMsi paboTbl Hellb3st M3BHE 4OTPOHYTLCSA 4O HACOCHOMO
arperara.
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6 BBoa B akcnnyartaumio/BbiBOA4 U3 IKCNnyaTauum
6.1 Beopg B akcnnyaTtauuio

6.1.1 YcnoBusa ans BBoAa B 3Kcniyatauuio

A OnAcHo

HaxoxpeHue niogein BHYTpU pesepByapa BO BpeMsi 3KCMsyaTaLum HaCOCHOro
arperata

MopaxeHne anekTpn4ecknum Tokom!
OnacHocTb TpaBMmupoBaHus!
OnacHocTb rmbenu B pesynbtaTte yTonneHus!

> 3anpellaeTcsa nyckaTb HACOCHbIN arperaT Npu OTCYTCTBUM CrieuuanbHbIX 3alUTHbIX
YCTPOWCTB, ECMN B pe3epByape HaXoaaTCs Noau.

> Ecnun BO Bpems 3KcnnyaTtaunn Hacoca noam conpukacarTca C nepekaymsaemomn
XNOKOCTbIO (Hanpmmep, B CNOPTUBHbIX UMK O0CYroBbIX COOpy)KEHMﬂX),
NPOEKTUPOBLLNK / KcCnnyaTupyrowlaa coopyXXeHne opraHmsauma oTteedaroT 3a
BbINOJIHEHNE 3aKOHHbIX npe,qnmcaHmPl.

> Heo6xoQumo npeaycMOTpeThb Hanmume cneumnanbHbIX ANIEKTPUYECKUX 1
MEXaHNYeCKMX 3aLLUTHBLIX YCTPOMCTB, OTBEYalLMX TpeboBaHmaM
3aKoHoAaTenbCTBa U AENCTBYHOLLMM NPeanucaHnsamu.

/\ NPEOYNPEXOEHUE

MapeHune B He3alWwMLLeHHOe OTBEPCTUE LWaXThbI
OnacHocTb Tpaembl!

> 3awmtuTb OTKPbITYIO WWaxTy OT NageHuA Ha BpeMA BCEro npouecca yCtaHOBKU Unn
CHATUA.

> MMpegycMoTpeTb Noaxoasiuee orpaxaeHuve.

Meped BBOAOM HACOCHOrO arperarta B aKCrlyataumio creayeT yOA0CTOBEPUTLCS B TOM,
YTO BbIMOSHEHbI CreaytoLe YCrnoBus:

= [poBepeHa cMa3o4YHast KUOKOCTb.
= [lpoBepeHo HanpaseHe BpaLleHus.

= HacocHbin arperart npaBuiibHO NOAKIOYEH K CeTU BMeCTe CO BCEMU 3aLLUUTHbIMU
yCTpPOWCTBaMMU.

= HacocHbI arperaT ycTaHOBIEH B TpyGe-luaxTe Haasexalium o6pa3om.
= ObecneyeH MUHMMarbHbI YPOBEHb NepekadyvBaeMon cpeapi.

= [locne AnMTenbHOro NPOCTOs HAacoca/HAaCOCHOro arperaTa NPOBOAATCSH MEPONPUSATUS
NOBTOPHOro BBOAA B akcnnyatauuo. (= naea 6.4, CtpaHuua 51)

= 3almMTHble YCTPOMCTBA, UMeloLLMe 3HaveHe ans oGecneveHns 6e3onacHoCTy,
[IOIMKHbI ObITb YCTAHOBIEHbI U UCMPAaBHbI.
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6.1.2 BknioyeHue

A OnAcHo

HaxoxpeHue niogei BHyTpu pesepByapa Bo BpeMsi 3KCnJlyaTaLum HacoOCHOro
arperata
MopakeHne aneKTpPUYECKUM TOKoM!
OnacHocTb TpaBMMUpOBaHUs!
OnacHocTb rmbenu B pesyrnbtarte yTonneHus!
> 3anpeLlaeTcs MyckaTb HACOCHbIV arperat npu OTCYTCTBUU CneumanbHbIX 3alUTHbIX
YCTPOWCTB, ECNN B pe3epByape HaxoaAaTCs Noau.
> Ecnu Bo BpeMmsi 3KCryaTaummu Hacoca Mioamn ConprKacatoTesi C nepekayrBaeMon
XUAKOCTbIO (Hanpumep, B CMOPTUBHbIX U AOCYrOBbLIX COOPYXEHMSIX),

NPOEKTUPOBLLUMK / KCnnyaTupyrowaa CoopyxXeHne opraHm3aumna oTBevaroT 3a
BbIMOMHEHME 3aKOHHbIX NPeanUCaHni.

> HeobxoanmMo npeaycMoTpeTb HanmMume cneumnanbHbiX 3NeKTPUYeckmX u
MeXaHNYECKMX 3aLUTHBIX YCTPOWCTB, OTBEYatoLmnx TpeboBaHnsIM
3aKOHOAATENbCTBA M AECTBYOLIMM NPEANUCAaHUSIMMU.

BHUMAHUE

BknroyeHue npu He3aKOHYEHHOM BblOere gBurartens
lMoBpexaeHne HacocHoro arperaral
> nOBTOpHoe BKIlOYeHNe HaCcoOCHOro arperata gonyckaeTca TOJ1bKO nocrie oCtaHoBa.

> HuKorga He BKIHOYATb HACOCHbIV arperat B MOMEHT 06paTHOro BpaLleHust.

v" NImeeTcs AOCTATOYHBbIN YpOBEHb nepekavymBaemMomn XXNOKOCTMU.

BHMMAHUE

3anyck npu 3aKpbITOW 3aNopHOW apmaTtype
MoBpexaeHue HacocHoro arperaTtal
> Hukorga He BKMoYaTb HACOCHbLIV arperat npy 3akpbITOW 3aropHoi apMaType.

1. TToNHOCTbIO OTKPbLITE 3aMOPHY0 apMaTypy (MPU HAaNUYUK) B HANOPHOM
TpybonpoBoze.

2. Bkno4uTb HACOCHbIM arperart.

6.2 NpaHuLUbI pabo4yero gnanasoHa

A OnAcHo

MpeBblweHne rpaHuy paboyero agnanasoHa

MoBpexaeHne HacocHoro arperaTtal
> CobnogaTtbh paboune napameTphbl, ykadaHHble B TexnacropTe.
> He ponyckaTb paboTy Huxe rpanuubl Q, -

> HuKorga He aKcnnyaTupoBaTh B3PbIBO3ALWMLLIEHHbBIM HACOCHLIW arperaT npu
TemnepaTtypax paboyen nnm okpyxxatoLern cpepl, MPEBbILLAOWLMNX YKa3aHHbIe B
nacrnopTe WUnn Ha 3aBOACKON Tabnunyke.

> Hukorga He aKcnnyaTtnpoBaTb HaCOCHbIN arperart npu pa60tu4x XapaKTepuctukax,
OTKIOHAKLMNXCA OT YKa3aHHbIX HMXe.
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6.2.1 dkcnnyaTauusi c NMTaHMeM OT CeTU 3HeprocHabxeHus

A OnAcHo

MpeBblweHne AONYCKOB MNMpu 3Kcnnyatauynm ¢ nogknro4YeHnem K cetu
3Hep|’OCH36)KeHMH

OnacHocTb B3pbiBa!

> 3anpeLlaeTcs 9KCNyaTMpoBaTh B3PbIBO3ALLMLLEHHbI HACOC/HACOCHbIN arperat
BHe JOMyCTMMOrO AvanasoHa.

OTKINMOHEHUS OT HOMMUHATbHBLIX 3HAYEHUIA HANPSPKEHNST U YACTOTbl CETU OSMKHbI
COOTBETCTBOBaThL TpeboBaHMAM Ans 30HbI B cormacHo ctangapty IEC 60034-1.
HanpsbkeHus B oTaenbHbIX dha3ax He JOMKHbI pasnuyaTbest 6onee yem Ha 1 %.

6.2.2 YacToTa BKNOYEHUSs

BHUMAHMUE

CnU1LLKOM BbICOKas YacToTa BKMOYEHUSA
MoBpexaeHue anekTpoasuraTens!

> Hukorga He npesbllLanTe YKa3aHHYI0 4YaCTOTY BKITHOHEHUA.

Bo nsbexaHue neperpesa ABuratens 1 U3GbITOYHOW Harpy3ku Ha ABuratenb, YNioTHEHUS
1 NOALUUMHMKM 3anpeLlaeTcst BknoyaTb Hacoc 6onee yem 10 pa3 B yac.

31K 3HaYeHNs AENCTBUTENBHBI MPU NUTaHUK OT ceTu (MPSIMOE NOAKMYEHNE K CETU UK
Yepes NyCKOBYI CXEMY «3BE3[a-TPEYroribHUKY», MYCKOBOW TpaHcgopmaTop, YCTPOUCTBO
nnaBHOro nycka). Ha paboTy ¢ 4acToTHbIM Npeobpa3oBaTenem 3TO OrpaHNYeHNe He
pacnpocTpaHseTcs.

BHUMAHMUE

BknroyeHue npu He3aKOHYEHHOM BbiGere aBurarens
MoBpexaeHne HacocHoro arperaral
> [NoBTOpPHOE BKIIOYEHME HACOCHOTO arperarta AomnyckaeTcs TOMbKO Nocre OCTaHoBa.

> Hukorga He BKNYaTbh HACOCHbIM arperaTt B MOMEHT 06paTHOFO BpaLleHuna.

X

6.2.3 PaboTa ¢ yacTOTHbIM npeobpasoBaTenem

A OnAcHo

Pa6oTa BHe fonycTMMOro AvanasoHa 4acToTbl
OnacHocTb B3pbiBa!

> C-)KcnnyaTau,mn B3pbIiBO3aLUMLLEHHOIO HACOCHOro arperata BHe 4ONyCTUMOro
Ananas3oHa 3anpetlleHa.

Mpun paboTe HacocHOro arperaTa ¢ YacToTHbIM Npeobpa3oBaTeneM AnanasoH
OoMyCTUMbIX YacToT coctaBnseT 25-50 Mu.

6.2.4 MNepekaunBaemas cpena

6.2.4.1 Temnepatypa nepekaunBaeMon XMAKOCTU

HacocHbIn arperat npegHasHadeH ansa nepekadmBaHus xugkocten. [Npun samepsaHum
Kungkocten JKcCnlyaTauna HaCoOCHOro arperata HeBO3MOXHa.
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BHMMAHUE

OnacHocTb 3aMep3aHuA
MoBpexaeHne HacocHoro arperaral

> OI'IOpO)KHVITb HaCOCHbIM arperaT UnNn NPUHATbL MePbl NPOTUB 3aMep3aHus.

MakcumanbHas gjonyctumasi TemnepaTypa nepekavymBaemon U oKpyxatoLen cpeabl
yKkasaHa Ha 3aBOCKOW Tabnunyke unm B TEXHUYECKOW cneumdurkaLmn.

6.2.4.2 NINOTHOCTb NepeKaYnBaeMomn XXUOKOCTU

MoLHoCTb, n0Tpe6nﬂemaﬂ HaCoOCOM, N3MeHAeTCA NponopunoHanbHO NIOTHOCTU
nepekaymBaemMon XUAKOCTU.

BHUMAHUE

MpeBbIiWeHne JOoNYyCTMMOM NMIOTHOCTU NepeKkayMBaeMon cpeabl.
Meperpyska gsuratens!

> CobntogaTb NNOTHOCTb, YKa3aHHyl0 B TexnacnopTe.

> rlpe/J,yCMOTpeTb [OCTaTOYHbIM 3anac MOLLHOCTU ABUraTens.

6.2.4.3 MMHMManbHbIN YPOBEHb XUAKOCTU

X

A OnAcHo

"Cyxomn" xoa HacoCcHoOro arperarta
OnacHocTb B3pbiBal

> He gonyckaTb paboTbl B3pbIBO3ALLMLLEHHOMO HACOCHOTO arperaTta 6es norpyxeHus
B cpeqy.

BHUMAHMUE

CHMXXeHUe YPOBHSA nepekauyMBaemMon cpeabl HUKe MUHMManbHOro

MoBpexaeHne HacCOCHOro arperaTta kaButTauuen n BTArMBaoLwyMy BO3gyX
3aBuXpeHnsimu!

> Hukorga He aonyckaTtb nageHuna ypoBHA nepekaynBaemMon cpeabl Hmxe
MWUHUMaIbHOrO.

HacocHbI arperat rotoB K paboTe, koraa ypoBeHb XNOKOCTN He HUXKE 3HaYeHUs,
yKas3aHHOro pasmepom «t,» (CM. nraH ycTaHOBKU/rabapuUTHBIN YepTex).

B

Puc. 27: Nprmep: MUHMMarnbHbIA YPOBEHb NepekayvBaemMoi cpeabl
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6.2.4.4 AGpa3uBHble NepekayMBaeMblie cpeabl

He pnonyckaeTcsi cogepkaHue TBepAbiX BELLECTB Bbille 3HAYEHWI, YKa3aHHbIX B
TexnacropTe.

Mpu nepekaynBaHm cpenbl ¢ abpasmBHLIMU KOMMOHEHTAMM CriedyeT OXuaaTh
MOBbILLEHHOrO M3HOCA NMPOTOYHOM YacTu M YNIoTHEHNS Bana. CokpaTUTb MHTepBarbl
MeXJy OCMOTPaMM MO CPABHEHMIO C OBbIYHBLIMM.

6.3 BbiBoA 13 3KkcnyataumMu/KoHcepBauusi/xpaHeHue

6.3.1 BbiknioyeHne

BHMMAHUE

HekoHTponupyembIin 06paTHLIN NOTOK NepekaynBaemMomn cpeabl U3
HarHeTaTenbHoro Tpy6onposoaa
%‘%X MoBpexaeHe HacocHoro arperaTtal
> [NpedycMoTpeTb HEOOXoANMbIE MEPONPUATUS MO NPEAOTBPALLEHNIO
HEKOHTPONUPYEMbIX 06paTHLIX MOTOKOB NepekaymBaeMoii cpespl.

> OBpaTHbIN NOTOK NepekayMBaemMon cpeabl MOXET ObiTb KOHTPONUPYEMbIM,
Hanpumep, NoCPeaCcTBOM 3a[BVKKIU B HAaNMOPHOM TpyGonpoBoae.

6.3.2 MeponpusaTua no BbIBOAY U3 IKCnnyaTauuu

A OnAcHo

BbinonHeHue paboT No 3neKTpMYecKoMy NOAKMIOYEHNIO HEKBanMgMUUPOBaHHbIM
nepcoHanom

Yrpo3a Xu3Hu Npu nopaxeHun anekTpnu4eckmum Tokom!

> SJ'IGKTpVI‘-IeCKOe NnoakKn4yeHne OOIMKHO BbIMONTHATBLCA TONbKO
KBaJ'IVICpVILI.I/IpOBaHHbIMVI ANEeKTpuKamu.

> Cobnopatb npeanucaHmnsa IEC 60364, a Takke OeACTBYOLINE perMoHanbHble
npeanucaHuns.

/\ NPEOYNPEXOEHUE

HenpegHamepeHHOe BKMOYEeHUEe HaCOCHOro arperarta

OnacHocTb TpaBMUPOBaAHNA NOOABMXHbIMU AeTandaMn n B pedyfibTaTte onacHoro
NpOTEeKaHUA TOKa 4Yepe3 Teno yernoseka!

> [pUHATE Mepbl NPOTUB cnyanHoro BKINtOYEeHUA HaCOCHOro arperara.

> PaboTbl Ha HACOCHOM arperarte cnegyet NnpoBOANTb TOJIbKO NOCIEe OTKIMIYEeHUA ero
OT ceTu.

/A\ NPEQYNPEXOEHVE

OnacHble gns 340poBbA nvnun ropsa4yuve nepekKkadimnBaemMblie cpenbl,
BCnomMoraTtesibHble U 3KCcnnyaTauyMoOHHble MaTepuanbl

OnacHocTb TpaBMUpoBaHUs!

> CobntogaTb 3akoHOoAaTENbHbIE MOMNOXEHUS.

> [Npw cnMBe NepekaynBaemMon cpefbl NPUHATL Mepbl ANA 3aWwmnThbl N0AEN 1
oKpy>KaroLen cpeasbi.

> Hacockl, nepekayvBatoLne BpeaHble Afsi 300poBbst cpefbl, A0KHbI BbITb
obe33apaeHbl.
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BHMMAHUE

OnacHocTb 3aMep3aHuA
MoBpexaeHne HacocHoro arperaral
> Ecnu cyLecTByeT OnacHOCTb 3amMep3aHuisl, HaCOCHbIN arperat Heobxoaymo

n3sneyb n3 pa6oqel7| cpedbl, OYNCTUTb, 3aKOHCEPBMPOBATbL U OTNPAaBUTb Ha
XpaHeHue.

HacocHbIn arperaTt octaetcA B CMOHTUPOBAaHHOM COCTOAHUU

v [ns pexvma pyHKLMOHaNbHOro ynpaBrneHusl HAaCOCHOro arperaTta Heo6xoaumo
obecrneynTb 4OCTaTOYHOE KOJIMYECTBO NepekaynBaeMon XUOKOCTH.

1. Mpw ANUTENBHOM NPOCTOE HEOOXOAMMO exXeKBapTaribHO BKTHOYaTb HACOCHbIN
arperart. BkntovaTb npubnmanTensHo Ha O4HY MUHYTY.
Tem cambIM npeaynpexagaetcs (popMyMpoBaHue OTNOXEHU BHYTPY Hacoca u Ha
HenocpeACcTBEHHO MpuneranLwwem K HeMy y4acTke NoABOAAa XKUAKOCTU.

Hacoc/HacocHbIN arperaT AeMOHTMPOBaH M NOMeELLLEH Ha XpaHeHue
v' Cobniogatb npeanucaHns no TexHuke 6esonacHoctu. (= Mnaea 7.1, CTpaHuua 52)
1. O4MCTUTb HACOCHbIV arperart.

2. Pacnbinutb Ha BHyTpeHHeVI CTOpOHE KopnycCa HacoCa KOHCepBupyrLiee cpenctseo,
0cobeHHOo B 06nacTu LWeneBoro YNNoTHEeHUA pa60t4ero Koneca.

6.4 MoBTOpPHLIN NYCK B 3KCNlyaTauuo

Mpv NOBTOPHOM BBOZE B 3KCMNyaTaLMio HACOCHOMO arperaTta BbIMOJHATL Luari no BBOAY B
akcnnyataumo. (= naea 6.1, CTtpaHuua 46)

BbINONHATE C y4eTOM rpaHuLbl pa6oqero anana3oHa.

Mepen NOBTOPHBIM BBOAOM B 3KCMIyaTaLMio Nocne XpaHeHUsi HACOCHOro arperaTa
crepyeT AOMOMHUTENbHO 0BpaTUTh BHUMaHUE Ha yKa3aHUsi Mo TEXHUYECKOMY
obcnyxuBaHuo/Haa3opy.

/\ NPENYNPEXOEHVE

OTcyTCTBME 3aLWUTHLIX MPUCNOCOGeHNn

OnacHOCTb TPaBMMPOBAHUA MOABWXKHLIMU YACTAMU UK BbITEKAOLLEN NepekayBaeMon
cpepon!

> [Nocne okoH4YaHWs paboT BCce NpefoxXpaHuTenbHble YCTPOWCTBA U 3aLUMTHbIE
npucnocobneHns JomkHbl 6blTb HE3aMeANUTENBHO YCTAHOBIEHbI HA MECTO U
npueefeHbl B paboyee COCTOsIHME.

YKA3SAHUE

PekomeHayeTcs MEHATb AeTany U3 a1acTOMEPOB B HACOCAax/HACOCHbIX arperatax
crapLue 5 ner.
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7 Texob6cnyxnBaHue/TeKyLwmMm peMoHT

7.1 NMpaBuna TexHUKU 6e3onacHoOCTU

OkcnnyaTupytoLlas CTopoHa AoMmKkHa obecneynTb NpoBeaeHne Bcex paboT no
TEX0BCNyXMBaHUIO, NPOMUITAKTUYECKOMY OCMOTPY Y MOHTaXY TOMbKO YMOTHOMOYEHHbIM
Ha 3TO KBaNUMULMPOBAHHLIM OGCIYXIBAOLLMM NepcoHanoMm, AeTanbHO 03HaKOMIEHHbIM
C HaCTOALMM PYKOBOACTBOM MO 3KCMlyaTaLuu.

A OnAcHo

MosiBneHne UCKp BO BpeMsi paGoT No TeXo6CnyXMBaHUIO
OnacHocTb B3pbiBa!
> CobntogaTtb AENCTBYOLWME MECTHbIe NMpaBuna TEXHUKN Ge30MacHoCTM.
> 3anpeLyaeTcs BCKpblBaTb HACOCHbLI arperaTt, HaxoAAWMIACS Mo HanpshKeHNEM.

> PaboTbl No TeXO6CJ'Iy)KI/|BaHVII'O B3pbIBO3aLUMNLLEHHbIX HACOCHbIX arperatoB AOJDKHbI
npoBOAUTBLCA BHE B3PbIBOOMNACHbLIX 30H.

A OnAcHo

HenpaBunbHoe Texo6cnyxuBaHue HacoCHOro arperara
OnacHocTb B3pbiBal
MNMoBpexaeHne HacocHoro arperaTtal

> PerynspHo npoBOAMTb TEXO6CNyXnBaHne HaCoOCHOro arperara.

> CocTaBuTb rpadmk TexobcnyxnBaHns, B KOTOPbIN AOMMKHbI ObITb BKIIOYEHbI Takme
NYHKTbI, KAK CMa304HblEe MaTepuarbl, aNeKTpu4eckmin kabenb NoAcoeaUHEHNS,
NoALUMMNHMKOBAs onopa 1 ynroTHeHve Bana.

A OnAcHo

BbinonHeHue paboT No anNeKTpUYecKoMy NOoAKMHOYEHUI0 HEKBANU(PULMPOBaHHbLIM
nepcoHarnom

Yrpo3a 13HU Npu NOpaXKeHNN INEeKTPUYECKUM TOKOM!

> [lonyckaTb K NpoBeaeHUI0 pa60T Nno 3NeKTpu4eCcKomMy nogKIr4YeHU0 TONbKO
KBanMMuLUMpOBaHHbIX 3NEKTPUKOB.

> CobntogaTb npeanucaHus EN 60079.

A OnAcHo

OnacHocCTb NageHus npu paboTax Ha 6GoOnbLUON BbICOTE
OnacHOCTb ANS XU3HW NpY NageHnn ¢ 00nbLUON BbICOThI!

> [1pn BbINOSTHEHUN MOHTAXHbIX UM AEMOHTaXHbIX pa60T He BresaTtb Ha Hacoc/
HaCOCHbIN arperar.

> Mcnonb3oBaTb NpefoXpaHnUTerbHble MPUCNOCOBNEHNSs, HaNnpPUMep, KPbILLKK
orpaxkaeHun, sarpaxaeHvs u T.4.

> CobntogaTb MECTHble npeanncaHna no oxpaHe Tpyaa n npeaorspalleHunto
TpaBMaTuama.

> B | B PR

/\ NPEOYNPEXOEHUE

HenpegHamepeHHOe BKNOYeHUE HAaCOCHOro arperarta

OnacHOCTb TPaBMUPOBAHMUS MOABMXKHLIMK AeTansamu U B pesynbraTe ornacHoro
npoTeKaHusi Toka Yepes Teno Yenoseka!

> [pUHATE Mepbl NPOTUB CJ'Iy‘-IaVIHOFO BKITKO4YEHUA HACOCHOro arperarta.

> PaboTbl Ha HACOCHOM arperarte cnegyet npoBOAUTb TOJIbKO NOCKE OTKMKYeHUA ero
OT CeTn.
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/\ NPEAYNPEXOEHUE

lMpocoBbiBaHMe pyK 1 ApYrUX YacTen Tena u/unm NOCTOPOHHUX NpPeaMeToB
BHYTpb paboyero koneca u/unu B 30Hy BcacbiBaHUA

OnacHocTb TpaBMmupoBaHus! NoBpexaeHne NorpykHOro 3reKTpoHacocHoro arperatal

> 3ar|peu.|,aeT09| NpoCOBbIBATb PYKWU, Apyrne 4acTtu tena unm noCTopoHHUEe npeamMeThbl
B pa6oqee Koneco u/unu B 30HY BCacCblBaHUA.

> [MpoBepuTb, CBOBOAHO N BpaLlaeTcs paboyee Koneco.

/\ NPENYNPEXOEHVE

OnacHble AnA 340poBbs M/UNK ropsiumne nepekaunBaemMble cpeabl,
BCMoMoraTesnbHble U 3KCMJlyaTaLuUOHHbIE MaTepuansbl

OnacHocTb TpaBMUpOBaHUS!

> CobntogaTb 3akoHoAATENbHbIE MOMOXEHUS.

> [Npu cnmBe nepekaynBaemMon cpedbl NPUHATL Mepbl ANS 3aluThl N0AeN U
OKpyxatoLen cpeabl.

> Hacochbl, nepekayvBatoLie BpeaHble A5 340p0oBbs cpeabl, JOIMKHbI ObITb
obe33apaxkeHsl.

/\ NPEOYNPEXOEHVE

Fopsvyasa noBepxHOCTb
OnacHocTb TpaBMmupoBaHus!

> OxnaguTb HAaCOCHbIN arperaT 40 TeMnepaTypbl OKpyXatoLLen cpeapl.

/\ NPEQYNPEXOEHVE

HeHapnexawmit nogbem/nepemelleHne TAXenNbIX y3roB Unu agertanen
MpuunHeHVe Bpeaa 340POBbLI0 NepcoHana u MatepuarnbHoro yuiepbal

> [pu nepemeLLeHnn TSHXEeNbIX Y3OoB UNK AeTanen Ncnonb3oBaTe COOTBETCTBYOLLME
TPaHCMOPTUPOBOYHbIE CPeCTBa, MOAbEMHbIE YCTPOWCTBA, 3axXBaThl.

> B> B P

/\ NPEQYNPEXOEHVE

HepocTaTto4Hasi ycTOM4YMBOCTb
3aliemreHune pyk u Hor!

> [Mpn MOHTaxe/geMOoHTaxe 3alUMTUTb HACOC/HACOCHbIN arperat/aeTanu Hacoca oT
onpoKknablBaHNA U nageHna.

X

YKA3SAHUE

Mpv NnpoBeAeHUN PEMOHTHBIX PabOT Ha B3pbIBO3aLUMLLEHHbIX HACOCHBIX arperatax
AENCTBYIOT 0cobble npeanucanus. Nepegenkn n mognduKaLumMm HaCoCHbIX arperaToB
MOTYT HEraTVBHO NOBMNMATb Ha B3PbIBO3ALULLEHHOCTb, MO3TOMY OHU AOMYCKaTCA
TOSIbKO NMOCMEe COrnacoBaHUs C U3roToBUTENEM.

Mpw BbINOMHEHUM paboT Mo TEXO6CNYXMBaHWIO B TOYHOM COOTBETCTBUM C
YCTaHOBJIEHHbIM Fpa(bVIKOM MOXHO CBeCTU K MMHUMYMY pacXxodbl HAa goporocrodiuine
PEMOHTBI 1 [OBUTLCS Ge3aBapuiiHOM 1 HagexHoW paboTbl HAacOca/HacoOCHOro arperaTa u
ero getanemn.

Bce paboTbl N0 TeXHUYECKOMY OBCHYXMBaHMIO, YXO4Y Y MOHTaXy MOXET OCYLLECTBUTb
cepBucHas cnyxba KSB nnu aBTopusmpoBaHHble MacTepckue. KoHTakTHble agpeca
MOXXHO HalTW B NMpunaraeMoin GpoLutope ¢ agpecaMu Unn B UHTEPHETE MO agpecy
www.ksb.com/contact.
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M3bBeratb Nto6oro npyMeHeHns Cunbl Npy AEMOHTaXe U MOHTaXe HaCOCHOro arperaTa.

7.2 Texo6cnyxnBaHme/MHcneKumns

KSB pekomeHayeT Npon3BoanTb perynsipHoe TexHnyeckoe obcnyxxuBaHne cornacHo
cnepytowemy rpaduky:

Tabnuua 9: NepeyeHb paboT No TEXHUYECKOMY 0BCNYXKUBAHUIO

lMepuoANYHOCTbL TEXHUYECKOTO
ob6cnyxuBaHusA

Pa6oTta no TexHu4eckomy o6cnyxuBaHuIo

Cwm. ...

Yepes kaxgble 4000 yacos, HO He
pexe OfHOro pasa B rog

M3amepeHmne conpoTnBieEHNst N30MALMMN.

(= Mnaea 7.2.1.1, CtpaHuua 54)

Yepes kaxgble 8000 yacos, HO He
pexe OfHOro pasa B Tpu roga

MpoBepka kabernbHOro XryTa.

(= Mnaea 7.3.3, CtpaHuua 57)

MpoBepka 3aLMTHOrO NpoBoaa.

(= Nnaea 7.3.4, CtpaHuua 58)

[MpoBepka YyBCTBUTENbHBLIX ANIEMEHTOB. (= Maga 7.2.1.2, Ctpanunua 55)

lMposepka Ha Hanuuue yTeuku Yepes Topuosoe  |(= naea 7.3.5, CtpaHuua 58)
ynnoTHeHue.

3ameHa CMa304HOW XMUAKOCTH. (= Mnaea 7.4.1, Ctpanuua 59)

Yepes kaxable 16 000 yaco, HO |Cma3ska NoALUUMHUKOB KayeHust.
He pexe ogHoro pasa B 5 net

(= MnaBa 7.4.2, CtpaHuua 62)

KanuTtansHoe TeXO6CJ'Iy>KVIBaHVIe

Mpun ncnonb3oBaHUM HACOCHOTO arperata ¢ aHog4amum NPOTEKTOPHON 3awnTbl HEOBX0ANMO
BbIMOMHNUTbL NEPBYO NPOBEPKY aHOAOB NPOTEKTOPHOW 3aluThl cnycTsa 6 mecsues. Mpu
HeobXxoANMOCTV 3aMeHUTb aHOAbl MPOTEKTOPHON 3aLmTbl. Ecnn M3Hoc aHoaoB
NPOTEKTOPHOW 3aLUNTbl HE3HAYMTENEH, MOXHO YBENMUYNTL MHTEPBAI NPOBEPKN 40

12 mecsues.

7.2.1 OcMOTpbI

7.2.1.1 U3amepeHune conpoTUBNEeHNA N3onsaumm

B xone exerogHoro Texo6cny>|<v|Bava Heobxoanmo N3MepATb conpoTuerieHne nsonaunun
obmoTKM aneKkTpoasurartend.

v HacocHbIln arperaT OTKIOYEH B pacnpeaenuTenbHOM Lwkady.
v BbINONHUTb M3MepeHne NPUBoPoM AN N3MEPEHUS COMPOTUBIIEHNS N3ONSALUN.
v PekomMeHayeTcs nameputenbHoe HanpsbkeHne 500 B (makcumym 1000 B).

1. 3ameputb conpoTuBNEHMs n3onsuum oOMOTKM OTHOCUTENBHO MacChl.
[nsa aToro coeguHnTb Mexay cobon BCe KOHLbI 0OMOTKM.

2. Vlameputb conpoTMBIiEHNE N30NAUUN SaTymKa TemMnepartypbl 06MOTKM
OTHOCUTEJIbHO MaccChbl.
[lns aTOr0 coeanHnTb Mexay cobol BbIBOAbI AaT4ymnKa TeMnepartypbl oOMOTKM, a Bce
KOHLLbl OOMOTKWN COEANHUTBL C MacCoW.

= COI'IpOTVIBJ'IeHMe N30MSILMN KOHLOB Wi OTHOCUTENbHO MaccChl He AOMMKHO ObITb HUXe
1 MOwm.

Ecnu nonyyeHHoe 3HaueHne Hxe, HeobXoaAMMO NPOU3BECTU OTAENbHbLIE 3aMepbl
ana geuratens n kabens. [Ans aToro He06xoaMMo 0TCoeanHUTL kabenb oT

aBuratens.

Ecnun conpotuBneHue nsonauum npucoeanHUTENbHON SMEKTPONPOBOAKM HUXKE, YeM
1 MOwMm, To oHa noBpexaeHa n TpebyeT 3amMeHbI.

Ecnu conpoTuBneHue nsonsuum aBuraTens CrMWKOM HU3KOe, MOBPEeXaeHa n3onsauus
06MOTKM. B Takom criyyae cHoBa BBOAMTb HACOCHbI arperat B 9KCMiyaTauuto He
paspeluaeTcs.
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7.2.1.2 NMpoBepKa fgaT4ynkoB

&

BHUMAHUE

MoBpexaeHne gatynkos!

CnuwiKOM BbICOKOE UCMbITaTelbHoe Hanps>xeHue

> Mcnonb3oBaTb CTaHAAPTHbIN NPUGOP AN USMEPEHUSI CONPOTUBMNEHNS! (OMMETP).

[atunku TemnepaTypbl
o6MOTKM ABUraTens

[daTtuunkm yTeuku B
aBwurartene

MonnaBkoBoe pene (yTeyka

Yyepes TopLOBOE
yNIoTHeHue)

[atyuk Temnepartypsbl
NoALWNNHUKOB

OnucaHHble HUXKE NPOBEPKU BbIMOMHATCA NYTEM U3MEPEHMUSI COMPOTUBIIEHUA HA KOHLAX
kabenen ynpaensiowein nuHum. Cob6cTBEHHasH (PYHKLMS 4aTYMKOB MPU 3TOM He

npoBepsieTcs.

Tabnuua 10: MiamepeHue conpoTUBIEHUS

MU3mepeHure Mexay NPUCOeAUHEHUSMU... |3HAa4YEHUE CONPOTUBIEHUS
[Ql

10m1 11 200 - 1000

311329 100 - 120

331349 100 - 120

35136 100 - 120

Mpu NpeBbILLeHUM yKa3aHHbIX JOMYCKOB HEOBX0AMMO OTCOEANHUTL SEKTPONPOBOAKY OT
HaCOCHOrO arperaTa 1 NpOBECTY NOBTOPHYIO NMPOBEPKY BHYTPU ABUraTesNs.

Ecnu 1 30eck 3HauyeHNs OKaxkyTcs Bbille JOMYyCTUMBbIX, HEOGXOANMO OTKPbITb
ABWraTesibHbIN y3en v NpousBecTy ero nepebopky. [JaTymku TeMnepaTtypbl HAXOAATCS B

obmoTke cTaTtopa n He 3aMeHATCA.

[Mpy peMOHTE MOXXHO UCMOSb30BaTh Pe3epBHbIE JATHMKM, KOTOPbIE HAXOAATCA Ha TOM Xe

MecTe B 0OMOTKe cTaTtopa.

Tabnuua 11: MamepeHre cConpoTUBIIEHUs AaTyMKa yTeuku B ABUraTene

N3mepeHue Mexay KOHTaKTaMMm... 3HayeHue conpoTUBeHUA
[kOM]

9 n 3asemnsowmi nposog (PE) > 60

8n9? > 60

MeHbLUne 3HaveHus YKa3blBalOT Ha nonagaHne BoAbl B ABUraTesb. B atom cny4ae ysen
asuratens Heobxoanmo BCKPbITb N OTPEMOHTUPOBATb.

Tabnuua 12: MamepeHue conpoTMBIIEHMS! NOMMABKOBOTO pere

M3Mepe|-w|e mMexay npucoegnHeHUsaMm ...

3HauveHue con poTuBneHusn

[Ql

3n4

<1

Ecnn namepeHHble 3HavyeHus YKa3blBakOT Ha TO, YTO BbIKIKO4YaTeE b PA3OMKHYT,
Heobxoanmo npoBepuTb TOPLOBOE YMIIOTHEHNE Ha NnpegMeT YTEYKN.

Tabnuua 13: MamepeHne conpoTMBIEHMs AaTyMKka TeMnepaTypbl NOALUMHUKOB

U3mepeHue Mexay noaKnYeHUsaAMM...

3HaueHue con poTuBreHns

[Owm]

15116 ot 100 go 120
161179 ot 100 go 120

YyBcTBUTENBHbIN 3nemMeHT Tabnuuya 14: ViamepeHue cunbl Toka B BUGpoaaTymnke

BUGpoAaTMKa U3mepeHne mexay NoAKNIOYEHUAMM. .. Cwuna Toka

41142 [MocTosiHHBIE 4 MA B COCTOSAHMM MOKOA
dyHKUMOHansHas nposepka
MogkntounTb BUbpoaaTymk. IamMeputb cuny Toka B USMepUTENBHON LIEeNU NOAXOASLINM
amnepmeTpoM. (= Maea 5.4.1.5.5, CtpaHuua 43)

4) Mo 3anpocy

5) Tonbko AN HAaCOCHbIX arperaTtos C JaT4yMKOM konebaHuin

6) [Ons Tynopasmepos 1600 — 1060 ctaHgapTHOE UCNOMHEHWE, B OCTarnbHbIX CyYasx — Mo 3anpocy
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7.3 CHATME HacoCHOro arperara

7.3.1 CHATUe HacocHOro arperaTa

A OnAcHo

Pa6oTbl Ha Hacoce/HacOCHOM arperate 6e3 Haanexawen NoAroToBKU
OnacHocTb TpaBMypoBaHus!

> OTKINIOYNTb HACOCHbIV arperaTt Hagnexalmm o6pasom.

> 3aKpblTb 3aMOPHY0 apMaTypy BO BCacbiBalOWEM M HAaNopHOM TpybonpoBoaax.
> OMOPOXHWUTb HACOC M COPOCUTL AaBreHue.

> [Npy HEOBGXOAUMOCTI 3aKPbITb MMEIOLLMECS AOMOSNTHUTENbHBbIE NOACOeAUHEHNS.

> [laTb HACOCHOMY arperaTty OCTbITb 4O TeMrepaTypbl OKpyKatoLlel cpeabl.

/\ nPEOYNPEXOEHUE

HeHapnexallee o6palieHue ¢ 3aneKTpMYeckum kabernem noacoeauHeHus
MpuyrHeHVe Bpeaa 300pOBbL0 U MaTepuarnbHoro yuepbal

> [pUHATL Mepbl NPOTMB NageHNs ANeKTpUYecknx kabenen noacoeamHeHus.
> 3beraTb NpoknNagkn He3akpenneHHbIX nexatumx kabenen s6nman obopynosaHus.

> [Mpu NnepemMeLLeHMn HaCOCHOro arperata obecneynTb 4OCTAaTOYHOE PacCTosHME 0
AneKTpu4eckux kabenemn NoacoeaAnHeHus.

/\ NPERYNPEXOEHVE

MapeHue B He3alwULEeHHOEe OTBepPCTUE LWaxXThbl
OnacHocTb TpaBMbl!

> 3almnTUTb OTKPBITYIO WWAXTy OT NafieHUsl Ha BpeMs BCEro npoLiecca yCTaHOBKM Uin
CHATUS.

> MMpeaycMoTpeTb NoaxoasiLee orpaxaeHuve.

> 1B B P

/\ NPERYNPEXOEHVE

3anpelyaeTcs ucnonb3oBaTh AN NO4beMa HACOCHOrO arperata BUHTOBYHO
CTSXKKY M CTSXKHYHO CKODY

OnacHocTb TpaBmupoBaHus!
MoBpexaeHne HacocHoro arperaral

> CTpOI'IOBaTb 1 NOgHMMAaTb HACOCHbIN arperaTt UCKN4YnUTesribHO Ha NOAbEMHbIX
cepbrax Hecyulero KaHarta.

v' OnekTpuyeckne kabenv NoacoeanHeHNs1 OTCOEAMHEHbI OT KNEMM Y 3alUULLEHbI OT
HECaHKLMOHMPOBAHHOIO MOAKMIOYEHNS.

4 pr6a-maXTa OTKPbITa N HAAEXXHO NPUKPbITa TakK, YTO OTKPbITbIM OCTAEeTCA TOJIbKO
pabouunn npocseT.

v VIMeeTcs B Hanu4unm noaxoasLui NoabeMHYK.
1. MNMoaBeCHTb MOHTaXHYIO LIEMb UM MOHTAXKHBINA TPOC K TENEXKE NoAbeMHUKA.

2. OTCoeAnHUTL NEPBYHO CBEPXY FPY30BYHO MPOYLLUMHY OT KabenbHOro XryTa, HaBecUTb
Ha KpIOK NOABEMHMKA U NEPEABUHYTb NOABEMHMK BbILLE.

3. OTKPbITb U CHATb HATSHKHOW 3aMOK.

He gonyckaTb NageHns He3akpenrneHHbIX AeTanen B HAaCOCHbI 3yMnad!

4. TlogHATb HACOCHbIW arperaTt 4O BTOPOW rpy30BON NPOYLUNHBLI Ha KabernbHOM XryTe.
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5. MoaBeCUTb MOHTAXHYHO LIEMb UMM MOHTaXHbIV TPOC C MOMOLLbHO FPY30BOW CKOObI K
NepBOI rpy30BOWi MPOYLUMHE (BMECTE C KPHOKOM NOLBEMHUKA).

6. OTUENUTb KPIOK NOABEMHUKA M HABECUTb Ha BTOPYH rpy30BYIO MPOYLUNHY.

7. TIoAHATL HACOCHLIV arperaT A0 TPeTben rpy3oBou NpoyLmnHbl. OTuenuTs
MOHTaXHYO Lienb UMM MOHTaXHbIN TPOC OT NEePBOW rPy30BOI NPOYLLNHBI 1
NpULENUTb K TPETbEW rPy30BOI NPOYLLMHE.

8. lMoaHATb HAcOCHbIV arperaT 40 YETBEPTON rpy30BOW NPOYLUMHBI. OTLENNUTb KPHOK
NoABbEMHUKA Y HABECUTb Ha YETBEPTYIO IPY30BYIO NMPOYLLMHY.

9. MNoBTOPATL 3TOT NpoLLECC 0 TeX NMop, Noka Byrenb Hacoca He OKaXEeTCH BblLle
TPyObI-LLaxThbl, NOCNE 3TOr0 NPULIENUTL KPHOK NOAbEMHUKA.

10. YoanuTb 3almMTHOE MOKPbITUE C TPYObI-LUAXThI.
11. MNoaHATb HAcOCHbIV arperat u3 TpyObl-LUaxTbl, NEPEMECTUTb B CTOPOHY M NOCTaBUT.

/\ NPEOYNPEXOEHVE

OnpokuabiBaHMe HaCOCHOrO arperarta
3aluemneHne pyk u Hor!

> [NognepeTb UM NOLABECUTb HACOCHbLIN arperar.

BHUMAHUE
HeHapgnexaliee xpaHeHue
{’:1; lMoBpexaeHne aneKkTpu4eckux coeauHUTenbHbIX kabenen!
e > 3akpenutb anekTpuyeckme kabenu B kabernbHbIX BBOAAX, YTOOLI NpeaynpeanTs nx

MOCTOSIHHYIO AedbopmaLuio.
> KoHUbl kabenei 3almnTnTb OT NonagaHust Ha HUX Bnaru.

12. He oTUeNnsTb HACOCHBI arperaT OT Kptoka NoAbeMHMKa, Noka oH He ByaeT
3adMKCMpPOBaH BO M3GexaHue nageHus.

13. OuncTUTb HacoCHbIN arperat (Hanpumep, BOAOWN).

14. CTekatoLLyto Npu MOVKe XUOKOCTb cobpaTh 1 yTUNM3MPOBaTh Haanexalum
obpasom.

7.3.2 OnopoXHeHWe U OYUCTKa

/\ nPEOYNPEXOEHUE

OnacHble gns 340poBbA nvnun ropsa4yuve nepekKkadymnBaemblie cpenbl,
BCnomMoraTtesibHble U 3KcnnyaTauyMoHHble MaTepuanbl

OnacHocTb Ans niogen 1 okpyxatowen cpeabi!

> CobpaTb 1 yTUNU3UPOBATb NPOMbIBOYHYHO XMOKOCTb W, MPW HanMymMmn, OCTaTo4HYo
XUIKOCTb.

> [Mpy HeoBXoaMMOCTH crieayeT HaaeBaTb 3aLLMTHYIO OfAeXay U 3alUTHYH Macky.

> CobntogaTh 3akoHoAaTemNbHble NpeanucaHns no yTunmusaumum BpeaHbIX Ans
300pOBbsA cpeq.

1. TlpombITb HAcoc, ecniv OH NepekaynBan arpeccuBHble, B3pbIBOOMACHLIE, ropsayme
nnn gpyrue onacHble cpeabl.

2. lNepepn TPaHCNOPTUPOBKOW B MacTepCKyto HEOOXOAUMO OCHOBATENbHO NPOMbITb U
O4YMCTUTbL HAcoC.
[lononHWUTENbHO NPUNOXWUTL K HACOCHOMY arperaTy CBUAETENbCTBO O 6e30MacHOCTM
obopynosaHus. (= Mnasa 10, CtpaHuua 130)

7.3.3 NMpoBepka cTpeHrn Tpoca

Mpw n3BneYeHnn HacocHOro arperaTa U3 TPyOGHON LWaxTbl MPOBEPUTL CTPONY U
aneKkTpuyeckme coeanHuTenbHble kabenu Ha npegmeT nospexaeHuin. NoepexaeHHble
aetanv HeobxoaMMO 3aMEHNTb OPUMMHAMBHBIMW 3anacHbIMU YaCTAMM.
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Mpu yanMHeHHoOW KOHCTPYKUUM CTPEHTY TpOca ee crneayeT AeMOHTUPOBATh:
1. OcnabuTb LWNAHroBbIE 3aXXMUMbI.
2. CHATb bacoHHyto aeTanb.
3. CmoTaTb anekTpuyeckne kabenu n ynoxuTb psiioM C HACOCHBIM arperaToMm.
4

. Ocnabwus CTAXHYHO CKO6y, oTAENUTb Hecyu.wlﬂ TPOC OT HACOCHOro arperaTa.

7.3.4 NpoBepka 3aWUTHOrO NpPoBOAA

1. N3amepuTb CONPOTUBIIEHME MEXOY 3aLUUTHBIM NMPOBOAOM M MACCOWA.
ConpoTuBneHne AomkHO ObITb Hke 1 Om.

2. lMoBpexaeHHble getanu HeobXxoAMMOo 3aMeHNTb opurnHanbHbIMK 3anacHbIMU
vYacTamMu.

A OnAcHo

HeuncnpaBHoOCTb 3awmTHOro npoBoaa
[MopaxeHne aneKkTpnyeckum Tokom!

> 3anpeLlaeTcst 9KCMNyaTUpoBaTb HACOCHLIV arperat ¢ HEUCMNPaBHbLIM 3aLLUTHLIM
NpPOBOAOM.

7.3.5 MNpoBepka Ha HanUuue yTeuykn Yepes TopLeBoe ynroTHeHUe

/\ NPENYNPEXOEHVE

OnacHble gnsA 340poBbA nvnn ropsa4vyuve nepekadimnBaemMblie cpegbl,
BCnomMoraTtesibHble U 3KcnnyaTalyMoHHble MaTepuanbl

OnacHocTb Ans nogen 1 okpyxatowen cpeabi!

> C06paTb N yTUNm3npoBaTb NPOMbIBOYHYIO XXUOKOCTb U, NPU HANMN4Ynn, OCTaTOYHYHO
XNOKOCTb.

> [MNpy Heo6X0ANMOCTU creayeT HageBaTh 3alUMTHYIO OAEXKAY M 3aLUUTHYIO Macky.

> CobnogaTb 3akoHoAaTeNbHbIE NPEeANUCaHNS MO YTUNM3auUn BpeaHbIX Ansi
300pOBbS Cpea.

/\ NPEOYNPEXOEHUE

N36bITOYHOE AaBNeHMe BHYTPU HACOCHOrO arperarta
OnacHoCTb TpaBMMPOBaHUSA NPY OTKPbIBaHWUK!

> OTKprBaTb BHYTPEHHWE KaMepbl C OCTOPOXHOCTbHO. BprOBHFITb AaBlneHune.

HebonbLUoi N3HOC TOPLEBOro YNioTHEHNsSI HensbexeH. Hanuune abpasnBHbix
nprvMecer B nepekaynBaemMomn XUakocTu yecKopsieT 3TOT npoLecc.

[MpoBepka kamepbl 4NN cGopa YTEYKN HYXXHa OnA OUEeHKN beHKLI,VIOHVIpOBaHI/IH TOopueBoro
YNNOTHEHNA CO CTOPOHbI NpMBoaa.

903.02 :

411.02
Puc. 28: lNpoBepka kamepbl Ans cbopa yTeyek
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Tabnuua 15: NosicHeHUs1 K cMMBOMaM U crieumanbHbIM 3Hakam

CumBon MosicHeHne

MNMoMeyYeHHble YNoTHUTENbHbIE NMOBEPXHOCTU Beeraa obpabateiBath
XUOKUM repmeTukom (Hanpumep, Hylomar SQ32M).

v [pnroToBMTb NOAXOASLLYH EMKOCTb ANS BbITEKLIEN XUAKOCTU.

v HacocHbIln arperaT NexuT ropu3oHTarnbHO Ha POBHOM OCHOBaHWM U NpeAoXpaHeH oT
cKaTbIBaHMS.

1. MopcTaBnTb eMKOCTb Nopf pe3bboByto Npobky 903.02.

2. W3Bneyb pe3bboByto npobky 903.02 n ynnoTHUTENbHOE KonbLo 411.02.
3. BBepHyTb TpybKy (1) mocTaTo4HOW AnWHBI ¢ pe3bbon G 1/2.
4

. OCTOpO)KHO NOBEPHYTb HaCOCHbI arperaT, Noka OTBEPCTUE KaMepbl c6opa yTedexk
He 6y,u,eT HanpaBJy1ieHO BHU3.

= Ecnu XngkocTb He NOSBUTCH UMK, NOCMe MHOroneTHeln paboThbl, BbiTeveT
HebonbLIoe KonmyecTBo (MeHbLue 1,5 nuTpa), TopueBble YNNOTHEHUSI B MOPSOKE.
O61beM BbITEKLEN XNAKOCTY Bonee 1,5 nuTpa o3HavaeT, YTo TopLeBbIe
YMAOTHEHNS HENCNpPaBHbl U AOMMKHbI ObITb 3aMEHEHbI.

5. OtcoegnHntb TpybKY (1) OT pe3bboBOro coeanHeHMs.

6. BBepHyTb Ha MecTo pe3bboByto Mpobky 903.02 ¢ HOBLIM YNOTHUTENBHBIM KOMNbLIOM
411.02.

7.4 Cma3ka n cMeHa CMa304HbIX MaTepuanoB

7.4.1 Cma3ska TopLeBOro ynjioTHeHuUs

A OnAcHo

MeperpeB B o6nacTy ynnoTHeHUs Bana
OnacHocTb B3pbiBa!
MoBpexaeHne HacocHoro arperaral

> PerynsipHo NpoBepsiTb COCTOSIHVE W YPOBEHb CMA304HbIX CPEACTB B

NPOMEXYTOYHON Kamepe TOPLIOBOro YMSOTHEHUS U NP HeobXoAMMOCTM NONOSNHATb
nx.

TopLeBoe ynoTHeHMe CMasbiBaeTCs CMa304HOM XMUOKOCTLIO U3 MPOMEXYTOUHOW KaMepbl.

7.4.1.1 NMepmnognyHocTb

MeHATb CMa304HYyHo XMAKOCTb Yepes kaxable 8 000 yacoB paboThl, HO HE peXxe 0QHOro
pasa B 3 roga.

7.4.1.2 KayecTBO CMa304YHOM XNOKOCTU

lMpomexyToyHas kamepa 3anonHeHa Ha 3aBoAe-U3roToBuTenNe IKoNorndeckn 6e3spesHomn
HETOKCMYHOW CMa3Kon MeAMLMHCKOro Ka4yecTBa (ecnun 3aka3uuk He notpebosarn UHOro).
[nsi cMa3ku TOpLIOBbIX YNIOTHEHWUI [OMYCKAETCA NCMOMNb30BaTh CneaytoLme Buabl
YKUAOKOW CMa3Ku:

Tabnuua 16: KauyecTBo XMAKOW CMa3sKu

HasBaHue XapakTepucTuku

MapadmHoBOE UnNn Ba3ennHOBOE Macro KnHemaTtunyeckas Ba3kocTb npu 40 °C < 20 mm¥c
B ka4ecTBe asnbTepHaTMBbl: MOTOPHOE Macro KNacea OT | TevnepaTypa BocnAameHeHns (Mo > 160 °C
SAE 10W po SAE 20W Knuenenay)
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HasBaHue

XapaKkTepucTukm

SAE 10W go SAE 20W

MapadrHoBOe nnu BasennMHOBOE Macno TemnepaTypa 3acTbiBaHusA (TOYKa <-15°C
B KayeCTBe anbTepHaTMBbl: MOTOPHOE Macrio Knacca OT |3acTbiBaHWs)

PekomeHaoBaHHbIe copTa:

= Merkur WOP 40 PB, c¢oupma SASOL

= BasenuHosoe macno Merkur Pharma 40, coupma DEA

= Xugkoe napadumHoBoe macno Ne 7174, coupma Merck

= PaBHO3Ha4YHble aHanorm MeguLUMHCKOro KayecTBa, HETOKCUYHbIE
= BopgHo-rnukonesas cMecb

/\ NPEYNPEXOEHVE

3arpsisaHeHue cpefbl CMa304YHOMN KUAKOCTLIO
OnacHocTb Ans Yenoseka 1 okpyxatoLen cpeabi!

> 3anonHeHne MalnHHLIM MacrioM AonycTuMo TONbKO B Cliyvae COOTBeTCTByIOLLleIZ
yTunumsauyun.

7.4.1.3 KonuyecTtBO CMa304HOMN XUOKOCTHU

Tabnuya 17: KonmuectTBo CMa304HOM XUAKOCTK [1] B 3aBMCMMOCTM OT TnopasmMepa

Tunopasmep KonnyecTBO CMa3o4yHOM XMAKOCTU
M

700 - 470 1,8

800 - 540 2,2

900 - 540 2,2

1000 - 700 2,5

1200 - 870 3,8

1500 - 1060 7,0

1600 - 1060 5,0

7.4.1.4 3ameHa cMa304HOW XNOKOCTU

/\ NPEQYNPEXOEHVE

BpeaHble n/unu ropsayvune XXugkue cMasku
Yrposa Ans okpyxatoLlen cpeibl 1 nogen!

> Bo Bpems CrvBa Xunako CMaskn NpUHATL Mepbl MO 3aLumTe MIo4en U OKpyXatoLLen
cpeqpbl.

> MNpy HeoGXxoAMMOCTU CreayeT HageBaTh 3alUMTHYIO OAEXKAY M 3aLUUTHYI0 Macky.
> CobpaTb 1 yaanuTb XULKNE CMa3KW.

> CobntogaTh 3akoHoAaTemNbHble NpeanucaHns no yTunmsaumum BpeaHbIX Ans
300POBbS XUAKOCTEN.

/\ NPEYNPEXOEHVE

N36bITOYHOE AaBrneHue BHYTPU HACOCHOrO arperara
OnacHoOCTb TPaBMUPOBaHUS MPY OTKPbIBaHWN!

> OTKpbIBaTb BHYTPEHHNE KaMepbl C OCTOPOXXHOCTbLIHO. BbIpoBHATL AaBneHme.
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/\ NPEAYNPEXOEHUE

HeHapnexallee o6palleHne Npu ycTaHOBKe B BepTUKanbHoOe nonoxeHune/
OnyCcKaHWW B rOPU3OHTaNbLHOE NosioXeHue

MpuynHeHve Bpeaa 300POBbLI0 U MaTepuansHoro yuepbal

> Mcnonb3oBaTb NOAXOLALNN NOABEMHUK B 3aBUCUMOCTM OT pasMepa Hacoca.

> 3a(bMKCMpOBaTb HaCOCHbIM arperaT NOAXO4ALWMUMM cpeacTBamu, YTOObI UCKTOUNTL
€ro onpokmabiBaHue, nageHne nnn nepekatbiBaHUE.

> MNpn noagbeme cobnogaTe 6esonacHoe paccTosHne (BO3MOXHO packavmBaHue).

> MognoxuTb nog TPaHCNOPTMPOBOYHOE OCHOBaHME OONOJSTHUTENbHbIE NOAKNAOKH,
YTOObI UCKNIOYNUTL €ro onpokuabiBaHue.

7.4.1.4.1 CnnB cMa3o4YHOMN XUOKOCTHU

903.03 2
Puc. 29: Cnue cmasoyHoOM XnaKkocTn

1. TloNOXUTb HACOCHbIN arperaTt ropu3oHTanNbHO U NPUHATL Mepb, npenaTtcreytoine
ero nepekaTtbiBaHUIO.

. N3Bneub pe3bboByo npobky 903.03.
. BbiBepHyTb pe3bboByto npobky 903.01, yaanutb ynnotHeHne 411.01.

. BBepHyTb TpybKy (2) gOCTaTOUHOM ANWHbI C pe3bboin G 1/2.

u b W N

. OCTOpO)KHO NOBEPHYTb HaCOCHbIN arperaT, noka pr6Ka He OKakeTcsa HanpaBfieHHOW
BHU3.

(o)}

. CobpaTb CMa304HyH XMOKOCTb B NOAXOASILLYI0 €EMKOCTb U YyTUIN3UPOBATb.

7. BbiTawmutb TpyoKy, BBEPHYTL pe3bboByto Npobky 903.01 ¢ ynnoTHUTENbHBLIM
konbLom 411.01.

8. BBepHyTb Ha MecTo pe3bboByto Npobky 903.03.
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7.4.1.4.2 3annBKa cMa3o04YHOW XUOKOCTU

903.03 903.01 @
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N
1\\\\\\\\\
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Puc. 30: 3anuBka cMa30o4HOM XUOKOCTH

Ta6J1VILla 18: lNosicHeHMs K cMMBOMaM 1 cneyunanbHbIM 3Hakam

CumBon MosicHeHue

[MomeyeHHble yNnoTHUTENbHbIE NOBEPXHOCTY BCeraa obpabaTeiBaTth
XWUOKUM repMeTukom (Hanpumep, Hylomar SQ32M).

1. TonoXuTb HACOCHbLIN arperaT ropu3oHTarnbHO ¥ NPUHATL MEpPbI, MPENSTCTBYOLLME
ero nepekaTbIBaHUIO.

. N3Bneyb pe3bboByto npobky 903.03.
. BbiBepHyTb pe3bboByto npobky 903.01, yaanutb ynnotHeHve 411.01.
. BBepHyTb TpybOKy focTaTouHOM ANMHbI ¢ pe3bbon G 1/2.

. 3anutb CMa304HYH XXNOKOCTb 4Yepes pr6Ky.

o U1~ W N

. Y6paTtb TpybOKy 1 BKPYTUTb CMa3aHHY0 XUAKUM YNroTHeEHMEM pe3bboByo Npobky
903.01 ¢ HOBbIM yNNOTHUTENBHBLIM KonbLoM 411.01.

7. BBepHyTb pe3bboByto npodky 903.03.

7.4.2 Cma3ka NnogLWMUNHUKOB KauyeHus

HacocHbIn arperat ocHalleH NoALUNMHUKaMN KaYeHNs ¢ NNacTUYHOM CMa3Kow.

7.4.2.1 NepuogunyHocTb
MeHsTb cMa3Ky npu KanuTanbHOM PEMOHTE, HO He pexe 4YeM pa3 B 5 net

7.4.2.2 KayecTBO NiacTUYHOW CMa3Ku

BHUMAHUE

CmelwmBaHue pPa3fIvHbIX COPTOB KOHCUCTEHTHOM CMa3Ku
lMoBpexaeHne HacocHoro arperaral

> HeoGxooumo ucnosnb3oBaTb ﬂpaBMﬂbeIVI COPT CMa3Ku.

> CmMelmBaThb pasnuyHble copTa KOHCUCTEHTHOW CMa3KKM 3anpeLuaeTcs.

[na cmasky NoALWUNHUKOB KavyeHUs JONYyCKaeTCs MCNOoMb30BaHNe CcriefyoLwmx BuaoB
KOHCUCTEHTHOWN CMa3KMu:
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Tabnuua 19: XapakTepuCTUKM CMa304YHbIX MaTepuarnos

BasoBoe Tvn lpynna no MeHeTpauua Touka Temn. BAskocTb
macno 3aryctuten | knac. NLGl | nepemeluaHHou |KannenapeHwu AnanasoH (DIN 51562)
b (ISO 2137) CMa3sku A npUMeHeHus [Mm?/c]
npu 25 °C, 0,1 mm| (ISO 2176) [°C] 40 °C
(IS0 2137) [°Cl] npu 100.°C
Cwma3so4yHoe A Monu- 2 oT 265 po 295 > 250 ot -40 po +180 100 11
mMacno Ha MOYeBUHA
ocHoBe
CNOXHbIX
achmpos
CmasoyHoe B Monu- 2 o1 240 po 270 2250 ot -40 go +200 160 27
mMacno Ha MOYEBUHA
OCHOBEe 3(hpoB
"
nepdToprpoBaH
HbIX
nonnacgupos

Cpoku npoBeaeHnst NocrneayoLimx CMa3ok U MHTepBanoB TeX0BCnyK1BaHNUSA 3aBUCST OT
BUAA CMa3ku, 3anvMTon Npon3BoaUTENEM:
= Twn A: Kluberquiet BQH 72-102, coupma Kllber Lubrication, KG Miinchen
(= Mnaea 7.4.2.1, CtpaHunua 62)

= Twn B: Klibersynth BMQ 72-162, pupma Kliiber Lubrication, KG Miinchen
(= Mnaea 7.4.2.1, CtpaHuua 62)

7.4.2.3 Konn4yecTtBO CMa3Ku

Tabnuua 20: KonnyecTBo KOHCUCTEHTHON CMa3Ku

Tunopasmep Coprt KonnuyecTBo KOHCUCTEHTHOI CMa3KM
KOHCUCTEHTHOM CO CTOPOHBI CO CTOPOHBI Hacoca
CMasku nBuratens

[em?] [em?]

700 - 470 Tvn A 30 600

800 - 540 Tvn A 30 600

900 - 540 Tvn A 30 600

1000 - 700 Tvn A 30 800

1200 - 870 Tvn A 30/50 800

1500 - 1060 Tvn A 50 1500

1600 - 1060 Tvn B 50 2900

7.5 [leMOHTaX HaCOCHOro arperara

7.5.1 O6wue ykasaH1A U NpaBuna TeXHUKU 6e3onacHocTU

A OnAcHo

HeHapnexalwiasa TpaHCcnopTUpoBKa
OnacHoCTb NS XXWU3HW BCreacTBue nageHus getanen!
MoBpexaeHne HacocHoro arperaral

> [INsi KpenneHus rpy303axBaTHOrO NMPUCMOCOGIIEHNS UCTIONb30BaTh
NpefyCMOTPEHHYH0 ATl 3TOro TOUKY CTPOMOBKU (PbIM-GONT, NPOYLUMHY UMK CKOBY).

> Hu B kOeM criyyae He NnoAaBeLlUMBaTbh HACOCHbIN arperat 3a COeANHUTENbHbIN
aneKkTpuyeckunii kabenso.

> Hu B KOEM CIly4Yae He UCMOoSIb30BaTh NOCTaBMsieMble C YCTPOUCTBOM Lienu Unm
CTPOMbI AN CTPOMNOBKM APYIVX rPy30B.

> HapexXHo 3aKkpenuTb TPaHCMOPTUPOBOYHbIE TPOCHI UMK LIENM Ha Hacoce U
NoaBECUTb HAcoC K KpaHy.
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/\ NPEAYNPEXOEHUE

PaboTbl Ha Hacoce/HacoCHOM arperaTte, BbINOMNHAeMble HeKBanuuumpoBaHHbIM
nepcoHarnom

OnacHocTb TpaBMMpoBaHus!

> PaboTbl No PEMOHTY U TEXHNYECKOMY O6CJ'Iy)KVIBaHVIPO AOJDKEeH NpoBOANTb TOJIbKO
cneynanbHO OsyquHbIVI nepcoHarn.

/\ NPEOYNPEXOEHUE

Fopsvyasa noBepxHOCTb
OnacHocTb TpaBMMpoBaHUs!

> OxnafuTb HAaCOCHBIV arperaT 4o TemnepaTypbl OKpyXKatoLLei cpeb!.

/\ NPEQYNPEXOEHVE

HeHapgnexawuin nogbem/nepemelleHme TsKenbIX y35oB Unu getanemn
MpuynHeHve Bpeaa 300pOBbI0 NepcoHarna 1 MaTepuanbsHoro yuepba!

> [pu nepemeLLeHnn THXENbIX Y3IOB UNK AeTanen Ncnonb3oBaTe COOTBETCTBYOLLME
TPaHCMOPTUPOBOYHbIE CPECTBa, MOAbEMHbIE YCTPOWCTBA, 3axXBaThl.

/\ NPEQYNPEXOEHVE

N36bITOYHOE AaBrneHne BHYTPU HACOCHOrO arperara
OnacHoCTb TPaBMMUPOBAHUSA NPU OTKPbIBaHUK!

> OTKprBaTb BHYTPEeHHNE KaMepbl C OCTOPOXXHOCTbIO. BprOBHFITb AaBlneHue.

/\ nPEOYNPEXOEHUE

HeTtanu ¢ ocTpbiMy KpOMKaMu
OnacHocTb TpaBMbl B pe3ynbTaTte nopesal

> [Mpu BbINOMHEHMM PaBOT MO MOHTAXY M AEMOHTaXy Bcerga crieayet cobnogatb
HEeoBXOANMYH0 aKKypaTHOCTb M OCTOPOXHOCTb.

> HocuTb 3alnTHbIE nep4yaTtku.

/\ NPEQYNPEXOEHVE

OnpokuabiBaHUe Unu nepekaTbiBaHUe HACOCHOro arperaTa
OnacHocTb TpaBMUpoBaHUs!

> BB b b P

> B TeyeHuWe Bcero npouecca AemMoHTaxa crieauTte 3a TeM, YTobbl HAaCOCHEIN arperat
ocTaBarcs B 6€30rnacHOM MOMNOXEHUN.

> Ecnun geMOoHTaX OCyLLEeCTBNAETCSA B FOPU30OHTasTIbHOM MOSTOXKEHUN, HACOCHbIN
arperat goJnkKeH ObITb 3adoMKCMpOBaH OT NepeKkaTbiBaHUS.

Ctporo cobntogatb npaBuna TeXHUKM 6€30MacHOCTU 1 yKa3aHus.
Mpn oemMoHTaxe U MOHTaXXepyKOBOACTBOBATLCS YepTEXOoM 0obLLero B1aa.
B cnyyae noepexaeHuin obpalyantecs B Hall CEPBUCHbIV OTAEN.

7.5.2 NMogroTroBKa HacocHoro arperara

1. OTKNIOYMTb AMEKTponMTaHne 1 3abnoknpoBaTb OT MOBTOPHOTO BKIMOYEHUS.

2. V3Bneyb HacocHbIN arperat U3 TpybHon waxTel. (= Maga 7.3.1, CTpaHuua 56)
3. Oumuctutb HacocHbln arperat. (= [naea 7.3.2, CtpaHuua 57)
4

. Cnutb cMasouHyto xunagkoctb. (= Masa 7.4.1.4, CtpaHuua 60)
(= Maea 7.4.1.4.1, CtpaHuua 61)

5. OI'IOpO)KHVITb Kamepy c6opa yTe€4eK N OCTaBUTb ee OTKPbITOM Ha BpeMs eMOHTaxa.
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7.5.3 [leMoOHTaX BXO4HOro conna

112

920.01

138

Puc. 31: [lemoHTa)x BXogHOro conna

v KabGenwu HacocHoro arperata oTcoeguHeHbl OT 3a>XMMOB U 3alUNLLEHbI OT
HeCaHKUMOHUPOBAHHOIO NOAKIMOYEHUA.

v Hacoc ctout BepTUKanbHO BXOAHbIM COMJIOM Ha AepeBAHHOM OCHOBaHUM U 3alUULLEH
OT nageHus.

1. OTtBepHyTb ranku 920.01.

2. 3auenuTb KpokoM NoAbeMHuKa ckoby HAacOCHOro arperarta v NPUNoAHSATL ero Haz
BXOAHbIM coniom 138.

3. lMonoXuTb HACOCHbIV arperaTt ropu3oHTasnbHO Ha AEePEBAHHOE OCHOBaHUE U NPUHSTb
Mepbl, NPenATCTBYOLLME ero nepeKkaTbiBaHUIO.

7.5.4 lemoHTax pabo4ero koneca

922 E
940.02 N . E

210

230

Puc. 32: [lemoHTax paboyero koneca

v HacocHblii arperar nexuT ropn3oHTaribHoO Ha AepeBAHHOM OCHOBaHUN U
Sad)VIKCVIpOBaH OT nepeKaTbliBaHUA.

v CMa3o4Hasi 1 BbITeKLasi XKMAKOCTb CANUTHI.

1. OTBEpPHYTb BUHT C umnmHapudeckon ronoskon 914.07 n ranky pabodyero koneca 922.
2. CHaTb paboyee koneco 230 ¢ Bana 210.

3. BbiTawmute npusmatnyeckue wnoHkn 940.02 13 Bana 210.

4. MpUHATL Mepbl MO 3aLiMTe OT NoBpeXaeHuii pe3bobl Ha Barny.
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7.5.5 leMOHTaX TOpLEBOro ynnoTHeHus

7.5.5.1 TopueBoe ynioTHeHMe CO CTOPOHbI paboyero Koreca — TUNopasmepbl OT
700-... go 1200-...

932.44

550.44 433.02

Puc. 33: [leMOHTaXx TOpLEBOro YyNrnoTHeHWsI CO CTOPOHbI paboyero koneca

v/ HacocHblIli arperaT NnexuT ropusoHTarnibHO Ha AepeBSHHOM OCHOBaHUU 1
3aMKCUPOBAH OT NepekaTbiBaHusI.

v' Pabouyee Koneco AeMOHTMPOBAHO.
1. BbiTawmTb cTonopHoe konbuo 932.44 n wanby 550.44.

2. CtaHyTb TopueBoe ynnoTHeHue 433.02 c Bana.

YT06bI HE MOBPEeaUTbL TOPLIEBOE YNIIOTHEHME MPU €70 CHATUM C Bana, pekoMeHayeTcs
06epHyTb cBOGOAHbIV KOHEL, Bana nieHkon (TonwuHow He bonee 0,3 Mm).
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7.5.5.2 TopueBoe ynnoTHeHue co CTOPOHbI paboyero koneca — TunopasmMepbl OT
1500-... no 1600-...

914.55

VK
8

7

Pwuc. 34: TopueBoe ynnoTHeHWe Co CTOPOHbI paboyero koneca

v HacocHblii arperar nexuT ropn3oHTaribHoO Ha AepeBAHHOM OCHOBaHUN U
3adMKCMpPOBaH OT nepekaTbiBaHUS.

v PaBouvee Korneco €MOHTMPOBAHO.

1. OTkpyTUTL pe3bboBble WTNdThI (a) Topuesoro ynnotHeHus 433.02 n cHATb
BpaLLaloLWMCs y3en TOpLEeBoro ynnoTHeHUs ¢ Bana.

2. OTKpPYTUTb BMHT C UMNUHAPUYECKON ronoskon 914.55.

3. BblgaBuTb HENoaBWKHOE rHe3no Topuesoro ynnotHeHns 433.02 u3 kopnyca
HanpasnstoLen nonatku 112. [ing aToro ncnonb3oBaTh OTKUMHYO pe3b0y B

HenoaBWXHOM rHe3ae, B 3aBUCHMOCTU OT pa3mepa TOPLEBOro YNIOTHEHUS, pe3bby
M6 nnn M8.

UTtobbl He NoBpeanTb TOpLEBOE YNIOTHEHUE MPU ero CHATUM C Bana, peKoMeHayeTcst
06epHyTb CBOGOAHbIN KOHEL, Bana nrneHkown (TonwuHon He 6onee 0,3 mm).

7.5.5.3 TopueBoe ynnoTHeHUe CO CTOPOHLI NpuBoaa — Tunopasmepsl ot 700-... oo
1200-...

550.03

,/7 i i»\
/ 112 818
350

932.03  433.01 571

NN

I NNNNNNNY N
AR

)
Pwuc. 35: [lemoHTax TOpLEBOro ynioTHEHNSI CO CTOPOHLI MpMBOAA

v' TopueBoe ynnoTHEHWE CO CTOPOHbLI paboyero Koneca CHATO.

1. 3auennTb HacoCHbIN arperaTt 1 NoAHsATb. CHOBa YyCTaHOBUTL KOPIMYCOM
HanpaensoLen nonatkn 112 Ha BxogHoe conno. (= aea 3.2.2, CtpaHuua 13)

2. OTBepHyTb BUHTbI C LnMHApUYeckon ronoskor 914.02.
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3. 3auenuTb HacoCHbIV arperaT 3a ckoby 571 1 n3BneYb U3 koprnyca HanpaBnaloLLEN
nonatku 112.

4. YNOXuTb CEeKUUOHHbIN aBuratens 80-1, Bkntoyasa potop 818 ¢ noawWMUnHUKOM r
Kopnycom noawmnHuka 350 Ha AepeBsiHHOe OCHOBaHWe W 3adukcmpoBaTth OT
nepekaTtbiBaHus. (= Maea 3.2.2, CtpaHuua 13)

5. BbiTawutb cTonopHoe konbuo 932.03 u wanby 550.03.

6. OCTOpOXHO CTAHYTb C Bana TopueBoe ynnoTHeHne 433.01 u ero crauuoHapHoe
KOmnbLLO.

7.5.5.4 TopueBoe ynsIOTHEHME CO CTOPOHbI NpuBoAa — Tunopasmepsbl ot 1500-... oo
1600-...

433.01

SLC TR URRRANA AR NRRRR NN

v TopueBoe YnIoTHEHWE CO CTOPOHbLI paboyero Koneca CHATO.

1. 3auenuTb HacoCHbIV arperaT u NoaHATb. CHOBa YCTaHOBUTbL KOPMYCOM
HanpasnstoLen nonatkv 112 Ha BxoaHoe conno. (= naea 3.2.2, Ctpanuua 13)

2. OTBepHyTb BUHTbI C LnMHApUYeckor ronoskon 914.02.

3. 3auenuTb HacocHkIN arperat 3a ckoby 571 1 u3Bneyb U3 Koprnyca HanpasnsoLlen
nonatku 112.

4. YNOXuTb CEKUNOHHbIN aBuratenb 80-1, Bkntoyasa potop 818 ¢ noawmnnHUKOM m
Kopnycom nogwunHuka 350 Ha AepeBsAHHOE OCHOBaHWE U 3adPUKCMPOBaTh OT
nepekaTtbiBaHus. (= Maea 3.2.2, CtpaHuua 13)

5. OTkpyTuTb pe3bb0BON (-ble) WTUPT (-bl).

6. OCTOpPOXHO CTAHYTb C Bana topuesoe ynnoTHeHne 433.01 u ero craunoHapHoe
KOmnbLO.

7. Ecnny Topuesoro ynnotHeHusa 433.01 ecTb 6rnokmpoBka OT pasMbikaHusi, TO
OEMOHTaX BbINOMHSIETCSA B ONMCAHHON NOCIeaoBaTeNbHOCTU.
(= Nnaea 7.5.5.2, CtpaHunua 67)

7.5.6 leMoHTax y3na gBurartensi

Mpv NnpoBeAeHUN PEMOHTHBIX PaboT Ha B3pbIBO3aLLMLLEHHBIX HACOCHBIX arperaTax
x [AeNcTBYOT ocobble npeanucaHust. MNepenenka unn M3MeHeH1s HaCOCHbIX arperaTos

MOryT MOBMMSATH HA UX B3PbIBO3ALLMLLEHHOCTb. [T03TOMY MX MOXHO NPOBOAWTL TOMBKO
Mo COrnacoBaHWIO C U3rOTOBUTENEM.
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YKA3AHUE

[BuraTteny B3pblBO3aLUMLLEHHBIX HACOCHbIX ArperaToB BbINOMHEHbI B COOTBETCTBUM C
TpeboBaHUAMM TUMNa B3PbIBO3ALUTLI «epMeTnyHasn nonaumsy. PaboTsl Ha yanax
ABUraTensi, BMUSIIOLLME Ha B3PbIBO3ALLMTY, HAaNpuMep, 3aMeHa 06MOTKM UM PEMOHT C
MexaHu4yeckor o6paboTkoi, TPeBYIOT NPUEMKIN SKCNEPTOM C COOTBETCTBYHOLLMM

x O0NYyCKOM unn OOJMKHbI NPOBOANTLCA U3rOTOBUTENEM. BHyTpeHHee yCTpOVICTBO
MOTOPHOrO OTAENEHUSA HE JOIMKHO M3MEHATLCS. BoccTaHOBNEHME NPOYHbIX Ha rlpo6017|

npu BocniamMmeHeHnn 3a30poB MOXET NPON3BOAUTLCA TOJTIbKO B COOTBETCTBUU C
KOHCTPYKTUBHbIMU NpeanncaHnamMm n3rotoBuTend. I'IpOBe,qume PEMOHTHbIX pa60T B
COOTBETCTBUN CO 3HAYEHNAMU perieBaHTHbIX CTaHOapTOB HEOOMYCTUMO.

Mpn gemoHTaxe y3na asuratena n aNeKTpn4eckoro cCoeanHUTernbHoro kabens cnepyet
y6ep,VITbCﬂ B TOM, YTO XWUJbl N KNeMMbl O4HO3HAa4YHO MapKMUpOBaHbl AnA nocneaytoulero

MOHTaXxa.

7.5.6.1 leMOHTax KpbILWIKK KOpnyca aABuratens

571

O
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o
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903.51 914.01
Puc. 37: [leMoHTax KpbILLKM Kopryca ABuratens
v [MoaroToBreH NOAXOAALNIA NOABEMHUK.
v Kabenb HacocHOro arperata oTCOeAUHEH, HACOCHbIV arperaTt HageXHo yCTaHOBMEH
Ha POBHOM OCHOBaHUW B BEPTUKaNIbHOM MOJSIOXKEHUM.
1. 3auenuTb rpysonoabemMHoe npucnocobneHmne 3a poim-6onTt 900.04 nnn ckoby 571.

2. BblBEpPHYTb BUHTbI C BHYTPEHHUM LlecTurpaHHukom 914.01.

3. OcCTOpOXHO NOAHATL KPbILLKY kopnyca auratens 812. Ecnu Kpblilwka kopryca
nBuratenst He NOAHMMAaETCS, UCNOMb30BaTh OTXXUMHYO pe3bby, pacnonoXXeHHy

nog 3arnywkamu 903.51.

4. CHsATb KabenbHY CTAXKY.
5. MprvnogHATb KpbILWKY koprnyca apuraTens 812 Bbilwe 40 MOMOXEHUS, B KOTOPOM
MOXHO ByaeT oTcoeanHUTbL CNOBON kabenb 1 Kabenb ynpaBneHus.

6. V3Bneyb wrekep 81-2 kabens ynpaBneHus U3 COOTBETCTBYHOLLEN LUTENCENbHOW

KOnoaxu.
7. OTCOEaUHUTb XWNbl CUNOBOro kabens oT knemMmmMHon naHenu 835 ¢ KNeMMHbIMU

6ontamn 185.
8. OnycTuTb KpbILWKY Kopnyca AsuraTtens 812 n 3adukcmpoBaTh ee OT cKaTblBaHWUS.
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7.5.6.2 leMOHTax KabenbHOro BBoAa ¢ CoeAMHUTENbHbLIM MPOBOAOM
571

68-3.02
(82-11)

914.04
Puc. 38: [lemoHTax kabensa noacoeamHeHns n kabenbHoOro BBoaa

OemoHTax cunoBoro v KpbillKa koprnyca ABuraTens CHATa, yoXeHa Ha POBHOE OCHOBaHUE U
kabens 3adMKCpoBaHa oT nepekaTbiBaHUS.

1. CHaTb kabenbHbIn amopTu3aTtop 82-11 unu sawwmuTHyo nnactuHy 68-3.02 c 6yrens
571 1 n3eneyb Tpebytownii 3ameHbl kabeneHbin BBog, 834.01/02.

2. OTCOoeaAnHUTL Ha BHYTPEHHEN CTOPOHE KpbILLKM Kopryca Asuratens 812 sawuTHbln
npoBOA, MPU HaNN4YnK 3KpaHa OTCOEANHUTL U ero.

3. OTBepHyTb pe3bboBoe coeamHeHne 914.04 kabenbHoro BBoaa 834.01.

4. N3Bneyb kabenbHbin BBoA 834.01 U3 LIeHTPUPYHIOLLIETO 3IEMEHTA B KPbILLKE Kopryca
asuratens 812.

DemoHTax kabens v KpblLlka KopnyCa ABuratend CHATa, yJioXeHa Ha pOoBHOE€ OCHOBaHMe U
ynpaBneHus 3admKCMpoBaHa OT nepekaTbiBaHUS.

1. OTcoeamHuUTb Xunbl kKabens ynpaeneHus ot wrekepa 81-2.
2. OTBepHyTb pe3bboBoe coeamHeHne 914.05 kabenbHoro BBoga 834.02.

3. N3Bneyb kabenbHbi BBOA 834.02 13 LLEHTPUPYIOLLETO 3NIEMEHTA B KPbILLKE Kopryca
nsuratens 812.

PekomeHnayeTcsa HaHECTU MapKUPOBKY U OTMETUTb AJIMHY XM NPOBOLOB 4115 MOHTaxa
3anacHoro kabenbHOro BBOAA.

7.6 MoHTaX HacoCHOro arperara

7.6.1 O6wume ykasaHma/npaBuna TeXHUKM 6e3onacHOCTH

A OnAcHo

Wcnonb3oBaHue HenpaBUIbHbIX BUHTOB
OnacHocTb B3pbiBa!

x > I'Ipvl MOHTa)e B3pblBO3aLLUMLLIEHHOIoO HACOCHOro arperata Mcnosib3oBaTb TOJIbKO
OpUrnHanbHble BUHTbI.

> Sanpeu.l,aeTCQ MCNOoJ1b30BaTb BUHTbLI APYrX pa3smepoB Uinn ©onee HM3KOro knacca
NPOYHOCTHN.
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/\ NPEAYNPEXOEHUE

HeHapnexawmin nogbem/nepemMelleHne Taxenbix y3noB Unu getanemn
MpunynHeHve Bpeda 300pOBLI0 NepcoHarna 1 MaTepuanbHoro yuepba!

> Mpu NnepemMeLLeHUm TSKENbIX Y3MOB UK AeTanei UCronb3oBaTb COOTBETCTBYIOWLME
TPaHCMNOPTYPOBOYHbIE CPEACTBA, NOABEMHbIE YCTPOWCTBA, 3aXBaThbl.

/\ NPEOYNPEXOEHVE

OeTanu ¢ ocTpbIMU KPOMKamMu
OnacHocTb TpaBMbl B pesyrnbTtaTe nopesal

> [Mpun BbINOMHEHUN PaboT MO MOHTaXy M AEMOHTaXy BCerga cnegyet cobnogaTb
Heo6X0AMMYH0 aKKypaTHOCTb U OCTOPOXKHOCTb.

> HocuTb 3aLlMTHbIE NepyaTKu.

/\ NPENYNPEXOEHVE

HepocTtaTtouyHas ycTOM4YMBOCTb
3aluemneHne pyk u Hor!

> B P

> [pwn MOHTa)ke/AeMOHTaXe 3aLNTUTb HACOC/HACOCHbIN arperaT/ﬂ,eTanM HacocCa oT
OonpoKknabiBaHNA U nageHna.

BHMMAHUE

HekBanudunumpoBaHHbIA MOHTaX
MospexaeHne Hacoca!l

%

> C6opKy Hacoca/HacoCHOro arperata cnegyet npon3BsoguTb C cobnogeHnem
,El,eIZCTByIOLLI,VIX B MalUMHOCTPOEHUN npaBun.

> Bcerga ncnonb3oBaTtb OopurnHanbHble 3anacHble 4YacTu.

YKA3SAHUE

I'IpV| NOBTOPHOM MOHTa)e y3na aABuratena npoBepuTb NOBEPXHOCTU 3HAYUMbIX ONA
B3pPbIBO3aLLNTbI 3a30P0OB Ha Hann4ne nospem,quMﬁ. 3ameHuTb getanu c
x nospexageHHbIMYU NOBEPXHOCTAMU B3PbIBO3aLLUMNTHbLIX 3a30POB. Bo B3pbIiBO3aLLUNLLEHHbIX

HaCOCHbIX arperatax 4onyckaeTCcsa UCNonb30BaTh TOMLKO OpUrMHanbHble 3anyactn KSB.
PacnonoxeHre NoBepXHOCTEW B3PbIBO3ALLMTHBLIX 3230POB CM. B NMPUITOXEHUN
«lMoBepxHOCTN B3pbIBO3aLLMTHBIX 3a30p0B».Bce pe3bboBble coeauHeHus,
hrKCHpytoLLMe repMeTUYHOe NPOCTPaHCTBO, NPEeA0XPaHNTL MPY NOMOLLM Pe3b6oBOro
dumkcaTopa (Loctite Tun 243).

YKA3AHUE

Ha Bce pe3b6oBble NPOGKY HAHECTU XWOKWN TEPMETUK.
Ha Bce 3a3opbl, conpukacatoLLmecs ¢ nepekayvBaeMor Cpefoil, HaHeCTU KUK
repmeTuk (Hanpumep, Hylomar SQ 32M).

MocnepoBaTtenbHOCTL [pom3BecTy COOPKY HACOCHOrO arperaTa, PyKOBOACTBYSICb COOPOYHBLIM YEPTEXKOM.
aencrteuMn

YnnotHeHus = Konbua Kpyrnoro ceyeHunsa

— [poBepuTb KonbLA Kpyrnoro ce4eHunsa Ha noBpexaeHna u npum HeobxoanmocTun
3aMeHUTb Ha HOBbIE.

- 3anpeu4aeTC$| Mcnonb3oBaThb KonbLa KPyrnoro ce4eHud, CKrneeHHble 13
NOroHHOro martepuana.

= BcnomoraTtenbHble MOHTaXHble cpeacTaa

— Ot BCcnomoraTernbHbIX MOHTa)XHbIX cpencTs cnenyeTt No BO3MOXKHOCTU
OTKa3aTbCH.

Amacan P 7113 132



KSB b‘ 7 Texo6enyKuBaHUE/TEKYLLMIA PEMOHT

MoOMeHTbI 3aTAXKN I'Ipm MOHTaXe 3aTAHYTb BCE€ BUHTbI COrnacHoO npeanncaHnam.
(= Mnaea 7.8, CtpaHuua 84)
Bce pe3bboBble coeanHeHWs, PUKCMPYHOLLIME repMETUYHOE NPOCTPaHCTBO,
OOMOoNHUTENbHO cnenyeT obpaboTath pe3bboBbiM ukcaTopom (Loctite 243).

7.6.2 MoHTax 3anacHoro kabenbHoro BBoga

Puc. 39: YcTaHoBka kabenbHoro BBoa

Ta6m4ua 21: 3HayeHne CMMBOJIOB UK crieumnaribHble CUMBOJIbI

CumBon MosicHeHusa

MomeyeHHble BUHTOBbLIE coeanHeHns Bcerqa obpabaTeiBaTh Loctite 243

243 Aana npegorepalleHna pa3BUHYMBaAHUA

MoHTax cunoBoro kabens v KpblLluka KopnycCa aBuratend CcHATa, yJioXeHa Ha pOoBHOE€ OCHOBaHMe U
Saq)VIKCVIpOBaHa OT nNepekaTbiBaHUA.

1. OTKOppEeKTUpOBaTb AJNHY XWN NPOBOAA B OPUrMHanbHOM kabenbHOM BBOAE.
2. YCTaHOBWUTb MapKMPOBKY W1 COrMacHO OpurMHarnibHOMy kabenbHOMy BBOAY.

3. HageuHyTb KonbLo Kpyrnoro cedenns 412.07, nponycTmB Yepes KOHLbI XKWUI
CUIoBOro kabens, Ha CaMOLIEHTPUPYIOLLEECS KpenmeHve B nasy.

4. BcTtaBuTb kabenbHbii BBog 834.01 BMecTe ¢ cuIoBbIM kabernem v KomnbLiOM Kpyrioro
ceyveHns 412.07 B npefyCMOTPEHHOE Arsi 3TOro OTBEPCTHE.

5. 3akpenuTb kabenbHbii BBOA 834.01 BUHTaMU C BHYTPEHHUM LLUECTUIPAHHMKOM
914.04 n 3admkcnpoBath ¢ nomoLbo Loctite 243.

6. 3anpeccoBaTb KOHLbl XXM CUIIOBOIO kabens B kabernbHble HAKOHEYHUKMN.

MoHTax kabens 4 Kpbllwka Koprnyca gBuraTens cHATa, yroXeHa Ha pOBHOE OCHOBaHWE 1
ynpaBrneHus 3admKcMpoBaHa OT nepekaTbiBaHUS.

1. OTKOppeKTUpOBaTb ANNHY XXMM NPOBOAA B OPUrMHanNbHOM KabenbHOM BBOAE.
2. YCTaHOBUTb MapKMPOBKY XMW COrMacHO OpUrMHanbHOMY kabernbHOMY BBOAY.

3. HagBuHyTb KOMbLO Kpyrnoro ceveHns 412.08, nponycTvB Yepe3 KOPOTKME KOHLibI
XU CMNoBOro kabens, Ha CamMOLEHTPUPYIOLLEECH KpenneHue B nNasy.

4. BcTtaBuTb kabenbHbIi BBoA 834.02 BMecTe ¢ kKabenem ynnoTHEHUS U KOMNbLIOM
Kpyrnoro ceveHus 412.08 B npegyCMOTPEHHOE Afs 9TOro OTBEpPCTME.

5. 3akpenutb kabenbHbii BBOA 834.02 BUHTaMUN C BHYTPEHHUM LLUECTUIPAHHUKOM
914.05 1 3acbmkcupoBaTth ¢ nomoLbio Loctite 243.
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7.6.3 MoHTax KpbILWKK KOopnyca ABuratens

7.6.3.1 MoHTax KpbILWKWN KOopnyca aBurarens — tunopasmepbl ot 700 go 1500

A OnAcHo

BbinonHeHue paboT No anNeKTpU4ecKoMy NoAKMHOYEHUI0 HEKBaNU(ULMPOBaHHbLIM
nepcoHarnom

Yrpo3a 13HU Npu NOPaKeHNN INEKTPUYECKUM TOKOM!

> SﬂeKTpVNeCKOG NoAKI4YeHne O0JTKHO BbINOJTHATLCA TOJTbKO
KBannMuUMpoOBaHHbIMUN NEKTPUKaAMMU.

> Cobnogatb npeanucaHus IEC 60364, a Takke OeACTBYOLLNE perMoHanbHble
npeanucaHuns.

Puc. 40: MoHTax KpbILLKM Kopryca aBuraTens

a OpueHTaLmMoHHasi 3apybKa KpbILKK kopryca asuratens 812
b OpwueHTaumoHHas 3apybka kopnyca asuratens 811

Tabnuua 22: 3HavyeHe CUMBOJSIOB UK crnelunarbHble CUMBOSbI

CumBon MosicHeHusn

MoMeueHHble BUHTOBbLIE CoeanHEHUs Beeraa obpabaTteiBaTh Loctite 243
\243/ OISt NPeAOTBPALLEHNS Pa3BUHYNBAHMS

v HoBoe KorbLo Kpyrroro ce4eHna yCTtaHOBIIEHO B Na3 KPbILLKK KOpnyca aBuratend
812.

1. 3auenuTb KpblLKy Kopnyca asuratens 812 ¢ nomollbio pbiM-6onta 900.04 nnu
ckobbl 571. OnycTunTb KPbILLKY Ha koprycy Asuratens 811 nnm ceKUMOHHbIN
asuratens 80-1 0o ypoBHSA paboyero npocseta. O6paTnTb BHUMAHNE HA NONOXEHNE
HanpaBnsOLLMX KaHaBOK B KpbilLke kopryca 812 n Ha kopniyce aBuratens 811.
HanpaBnstoLue kaHaBKu AOIMKHbI COBNaaathb.

2. BcTtaButb pazbem 81-2 KOHTPONbHOIO kabens B COOTBETCTBYHOLLYHO KONOAKY.

3. MoakntounTb XKUnbl CUNOBOro kKabens ¢ NoMoLLbH Wwanbbl 550.23, cTonopHoro
konbua 932.23 n raek 920.23/920.24 k knemmoBon nnactuHe 835 cornacHo cxeme
ANEeKTPUYECKUX COeQUHEHUN.

4. CTAHYTb KOHTPOJbHbIV Kabernb 1 Xunbl CUOBOro Kabensi CTsKkaMu.

5. MeaneHHo onyCcTUTb KpbILWKY Kopnyca asuratens 812 Ha kopnyc asuratens 811.
O6paTuTb BHUMaHUE Ha NONOoXEeHWe HanpaBnsoLWMX KaHaBOK B KpbILLKE Koprnyca
812 n Ha kopnyce asuratens 811. HanpasnstoLme KaHaBk1 JOMKHbBI coBMagaTb.

6. 3achukcupoBaTb KpbILLKy Kopnyca asuratens 812 n kopnyc gsuratens 811 nnm
CeKUMOoHHbIV apuratens 80-1 BUHTaMu € BHYTPEHHUM LecturpaHHukom 914.01.
Badukcupoatb npu nomowm Loctite 243. Cobnogate MOMEHT 3aTskKm!

(= Mnaea 7.8, CtpaHuua 84)

7. 3aKpbiTb OTXKMMHblE pe3bbbl konnavkammu 903.51.

8. MNpoBepuTb repMeTMHHOCTL ABuratens. (= [naea 7.6.7.2, CtpaHuua 82)
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7.6.3.2 MoHTax KpbILWKKN KOopnyca ABuratens — tunopasmep 1600-...

A OnAcHo

BbinonHeHue pa60T no 3NieKTpn4ecKkomMy noaKnr4eHnro HeKBannuumpoBaHHbIM
nepcoHasnom

Yrpo3a Xu3Hu Npu NopakKeHnn anekTpu4eckmm Tokom!

> QnekTpryeckoe NnoaknioveHne AOMKHO BbINOSHSATLCS TOMbKO
KBanuuLMpPOBaHHBIMI 3EKTPUKAMM.

> CobntogaTe npeanucanus IEC 60364, a Takke AeNCTBYOLLME PErvMoHarnbHble
npeanvcaHus.

811
80_1 ‘ﬁ \?\\ i T T \E_‘

| | 185
920
903.51  914.01 @ 550.23

Puc. 41: MoHTax KpbILLKK Kopryca ABuratenst

OpwueHTaumoHHas 3apybka KpbILWKM kopryca asuratens 812
OpwueHTaLmnoHHasi 3apybka NoALUMMHUKOBOIO KpoHLwTeHa 330
3awuTa oT NpoBoOpaYMBaHNS NOALLMMHUKOBOIO KpoHLWTeHa 330
OTBeTHasa YacTb KpbILKK Kopnyca asuratens 812
OpwueHTaumnoHHas 3apybka kopnyca asuratens 811 unu 80-1

Q0| T |

Taﬁnwua 23: 3HayeHne CMMBOJIOB MK crieymnarnbHble CUMBOSbI

CumBon MosicHeHnsa

MomeyeHHble BUHTOBbLIE coeanHeHUs Bcerqa obpabaTeiBaTh Loctite 243

Aana npegorBpalleHnsa pa3BUHYMBaAHUA

v HoBoe ynnoTHUTENbHOE KOMbLO KPYINOro ce4YeHust YroXeHo B nas noaLwmnHUKOBOro
KpoHLTenHa 330.

1. 3auenuTb KpbIWKy Kopnyca asuratens 812 3a 6yrenb 571 n onyctuTb ee Ha koprnyc
neuratens 811 vnu ysen geuratens 80-1 go paboyero npocseTa. Mpu aTom
cneguTb, YTOObI OpMeHTaUMoHHbIE 3apybkun Ha koprnyce auratens 811 u
noALunnHMKoBoM KpoHwTenHe 330 coBnaganu. TONbKo B 3TOM NOMIOXEHUN 3amuTa
OT NpoBOpayMBaHuns (C) NOALLMMHMKOBOrO KpoHLwTernHa 330 dukecnpyeTcs B
oTBeTHOW YacTu (d) Ha KpblLke kopryca asuratens 812.

2. BcraButb wrekep 81-2 kabensa ynpaBneHnsi B COOTBETCTBYIOLLYIO KOMOAKY.

3. C nomoubto wand 550.23 v raek 920 noacoeamMHUTL Xunbl CUITOBOro Kabens K
kneMMHoMy 6onTy 185 cormacHo aneKTpnYeckom cxeMe NOAKMIYEHNS.

4. CTFlHyTb XWnbl cunoBoro kabens n kabens ynpaeJieHUA CTAXKaMW.

5. MepneHHo onycTuTb KpbILLKY Koprnyca Asuratens 812 Ha kopnyc asuratens 811.
O6paTuTb BHUMaHUE Ha NOMNOXeHWe OPUEHTALMOHHbIX 3apyboK Ha KpbiLLKe Koprnyca
nsuratens 812 u Ha kopniyce gsuratens 811. 3apybkun 4omKHbI coBnagaThb.
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6. 3adumkcupoBaTb KpbILKy Kopnyca asuratens 812 n kopnyc asuratens 811 vnu ysen
asuratens 80-1 BMHTamMu ¢ BHYTpeHHUM LuecTurpaHHukom 914.01 n 3adukcmposath
cpencteom Loctite 243. CobntogaTb MOMEHTbI 3aTsKKM!

(= Mnaea 7.8, CtpaHuua 84)

7. 3aKkpbiTb OTXMMHbIE pe3bbbl konnavkamm 903.51.

8. lMpoBepuTb repmeTnYHOCTL ABuratens. (= naea 7.6.7.2, CtpaHuua 82)

7.6.4 MoHTax TOpLIOBOro ynroTHeHUs
[ns 6e3ynpe4Horo yHKLUMOHMPOBAHUS TOPLEBbIX YNNOTHEHNA HEO6X0AUMO:

= CHMMaTb 3aLMTy OT NPUKOCHOBEHMS MOBEPXHOCTEN CKOMbXEHMUSI HENOCPEeaCTBEHHO
nepen MOHTaXOM.

* Ha noBepxHOCTW Bana He AO0SMKHO ObITb 3arpsA3HEHN 1 NOBPEXOEHUN.

= [lepeq oKOHYaTENbHBIM MOHTaXXOM TOPLIEBOIO YNNoTHEeHUA cnegyeTt CMOYnUTb
CKOInb3dALlKMe NoBEepXHOCTU MaCIioM.

= [ns obner4yeHns MOHTaxa CUNb(OHHLIX U TOPLEBbLIX YMITOTHEHWUI CMOYNTL
BHYTPEHHIOK MOBEPXHOCTb CUNMbGOHA MMM KOMbLA KPYrIIoro Ce4eHUs MbiflbHON BOOOW
(6e3 macna).

= KaHaBku Bana, B KOTopble YNNOTHUTENbHbIE KOJlbLia KPYriioro ce4eHmna mornum Obl
COCKOJb3HYTb, crielyeT NPUKpbITb COOTBETCTBYOLLMMU I'IpVICI'IOCOGJ'IEHVIﬂMVI mnn
BCnomMmoraTtesibHbIMM cpeacTBaMu.

= Yrtobbl NpeaoTBpaTUTh NOBPEXAEHNSA PE3MHOBOIO CUNbMOHA, YIOXNUTL TOHKYIO
nneHky (ok. 0,1... 0,3 MM TOMLMHOWM) BOKPYT KOHLLA Bana.
HacapguTb Bpalaowmnincs y3en Ha nneHKy v NpuBecTy B NO3ULIMIO MOHTaXa.
3aTem yaanuTb NmeHky.

7.6.4.1 TopueBoe ynsIoOTHEHME CO CTOPOHbI NpuBoAa — Tunopasmepsbl ot 700-... oo
1200-...

550.03

350 914.02 818  80-1 571

b

T

i

N
)
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Puc. 42: MoHTax TopLEeBOro ynoTHEHNS Ha CTOPOHe NpuBoaa, X = oTBepcTue AJls
KOHTPOJIbHOIO YCTpOMCTBa

Ta6m4ua 24: 3HavyeHne CMMBOJIOB UK creynarnbHble CUMBOJIbI

CumBon MosicHeHnsa

MoMeueHHble BUHTOBLIE CoeanHEHMs Beeraa obpabaTteiBath Loctite 243
\243/ Ansi pefoTBpaLLeHst pasBUHUMBAHMS

v/ HacocHblIli arperaT NexxuT ropu3oHTarnibHO Ha NoAXOAsLLEM OCHOBaHUM U
3adhKCMpPOBaH OT NepekaTbiBaHMUS.

1. MNoaxopsien runb3on BAaBUTb CTaLMOHapPHOE KOMbLO TOPLIEBOrO YMIOTHEHNS
433.01 BMecTe C YNNOTHUTENbHbIM KOSbLOM KPYrfioro ce4yeHnsi B nocagovHoe
oTBepcTMe kopnyca noawmnHmka 350.

2. OCTOpOXHO CABMHYTb CUNbMOH TOpLIeBOro ynnoTHeHus 433.01 go npuneraHns K
CTaLMOHapHOMY KOrbLly.
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3. CaBuHyTb no Bany wanby 550.03 n ctonopHoe konbLo 932.03 1 AaBUTb MNb3oi Ha
CTOMOPHOE KOMbLO 10 TEX NOP, NMOKa OHO He 3adnKCMpyeTCs Mo BCeMy NepuMeTpy B
KaHaBke Barna.

4. BBepHyTb KOHTPOIbHOE YCTPOMCTBO B OTBEPCTUE ANd yTevek (X) B kopnyce
nogwmnHmka 350 n npoBepuTb repmMeTn4HoOCTb. (= Masa 7.6.4.1.1, CtpaHuua 76)

5. 3auenutb ckoby KpHOKOM NOABbEMHMKA U MOOHATH CEKLMOHHbIN ABuratens 80-1,
BKrtoyas potop 818 ¢ nogWmMNHUKOM 1 KopnycoMm nogtumnHuka 350.
(= Mnaea 3.2.2, CtpaHuua 13)

6. OnycTuTb HACOCHbLIN arperaT Ha KOpnyc HanpasnsoLen nonaTkn 1 BXOAHOE Cono,
CKPENUTb NX BUHTaMM C BHYTPEHHUM LuecTurpaHHnkom 914.02 ¢ ncnonb3oBaHnem
dukcaTopa pe3bbbl (Loctite 243).

7.6.4.1.1 MpoBepka repMeTUYHOCTU NPU MOHTaXKe TOPLIEBOro YNNOTHEHUs

Bo Bpemsi npoBepkn HEO6XOAUMO PYKOBOLACTBOBATLCS CNEAYOLMMY 3HAYEHNSMU:
= KoHTponbHas cpefa: cxatblin BO3gyx
= KoHTponbHoe aaBneHue: He 6onee 1 6ap
= [MpoAonKMTenbHOCTE NPOBEPKU: 5 MUHYT

1. B TeueHue Bcew NPOBEPKM HA repMETUYHOCTb AaBlEHe He [OIMKHO Nafath.
Ecnu paBneHve nagaeTt, npoBepuUTh YNNOTHEHUS U pe3bboBble COEANHEHNS.
Mocne aToro cHoBa NPOBEPUTL FEPMETUYHOCTb.

2. MNocne ycneLwHon NpoBepKn yaanuTb KOHTPONbHOE YCTPONCTBO. [locne aToro
OTBEPCTUE ANSA BbITEKAHUS HE 3aKpblBaTb, YTOObLI MPOHMKLLIAS BOAA MOrfa BblTeYb.

7.6.4.2 TopueBoe ynnoTHeHMe co CTOPOHLI NpMBoAa — Tunopasmepsbl ot 1500-... Ao
1600-...
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Puc. 43: MoHTax TopLIeBOro ynioTHEHWS HA CTOPOHe Npueoaa, X = oTBepcTue Ans
KOHTPOINBHOrO YyCTPOWCTBA

Tabnuua 25: 3HaveHe CUMBOSIOB UK crneLuarnbHble CUMBOSbI

CumBon MosicHeHunA

MoMeueHHble BUHTOBbLIE COeanHEHUs Beeraa obpabaTteiBaTh Loctite 243
\243/ OISt NPeAOTBPALLEHNS Pa3BUHYMBAHMS

v HacocHblii arperar JNeXxuT ropu3oHTaribHO Ha noaxoadawem OCHOBaHUn u
3adMKCMpoBaH OT nepekaTbiBaHUS.

1. BcTtaBuTb npremMHoe KormbLo (a) u TopLeBoe KonbLo (b) TopueBoro ynnoTHeHNst
433.01 BMecTe € YNNOTHUTENBbHbLIM KOMbLIOM KPYroro Ce4eHus B NocagoyHoe
oTBepcTMe kopnyca noawmnHmka 350.

2. OCTOpPOXHO BCTaBUTb CTaUMOHapHOe KomnbLo (c) 1 3axBat (d) 4O KOHTAKTHOroO
YMIOTHUTENBLHOTO Kombua (b).

3. C NOMOLLbIO MOHTaXXHOW BTYNKM AaBWUTb Ha TOPLEBOE YNNOTHEHME A0 TeX Mop, Moka
MOXHO ByaeT 3aTaHyTb pe3bboBble WTUPTHI (€) B BbITOYKE Bana. Cmasatb
pesbboBble WTUPTHLI (€) dukcaTtopom pesbbol (Loctite 243).
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. B mogensx ¢ TopueBbIM yNsIOTHEHNEM C 3aLLMTON OT NPOBOPaYNBaHMS

HenoaBwXkHas YacTb (MPUeMHoe KormbLo (a) n TopueBoe konbLo(b)) 3akpennsieTcs ¢
nMoMoLLbio pe3bboBOro coeguHeHns kopnyca nogwmnnHuka 350. CmasaTb pe3bbosoe
coeavHeHve dukcaTopom pe3bbbl (Loctite 243).

. BBEpHYTbL KOHTPOMLHOE YCTPOWCTBO B OTBEpPCTME ANs yTeyek (X) B kopnyce

nogwwnHmka 350 n npoBepuTb repmMeTn4HoOCTb. (= Maea 7.6.4.1.1, CtpaHuua 76)

. 3auenutb ckoby 571 KpOKOM NOABEMHMKA U MOAHSATH CEKLMOHHBIN ABuraTtens 80-1,

BKrtoyas potop 818 ¢ nogWmMnNHUKOM 1 KopnycoM nogLumnnHuka 350.
(= Nnaea 3.2.2, CtpaHuua 13)

. OnycTuTb HaAcOCHbLIM arperaT Ha Kopnyc HanpasnsoLen NonaTku 1 BXOAHOE Conmno,

CKPENUTb UX BUHTaMM C BHYTPEHHUM LuecTurpaHHnkom 914.02, 3akpenuTb
dukcaTtopom pesbbbl (Loctite 243).

7.6.4.3 TopueBoe yniioTHEHMe CO CTOPOHbI paboyero Koneca — TMNnopasmepbl oT
700-... no 1200-...

932.44

7 )7 L\

550.44 433.02

SN

-
i

S
SN
ST

Puc. 44: MoHTax TOpLOBOro YNIIOTHEHUS] Ha CTOPOHe paboyero koneca
v' Kopnyc HanpasnsiioLero annapara CoeiMHeH ¢ ABuraTtenem.
v HacocHblin arperaT NeXuT ropusoHTarnbHO Ha AepeBsiHHOM OCHOBaHUM U

3adhKCMpoBaH OT nepekaTbiBaHUS.

. Nogxopsien BTYNKkon BAABUTb OTBETHOE KOMbLIO TOPLOBOrO ynnoTHeHust 433.02

BMeCTe C YNINOTHUTENbHbIM KOJTbLLOM KPYrJiioro ce4eHna B nocago4vyHoe oTBepcTune
KopnycCa HanpasndrwLulero annapara.

. OcTtopoxHOo COBUHYTb CUNbdOH TOPLOBOrO YNNOTHEHNA OO0 npuneraHna K OTBeTHOMY

KOnbLLy.

. HapeTtb Ha Ban wanby 550.44 1 ctonopHoe konbLo 932.44 1 npuxaTb BTYKON

CTOMNOpPHOE KOJbLO Tak, 4YTOObI OHO OKa3anochb 3adMKCMpPOBaHHLIM B OCEBOM
HanpaslieHnn B Nagdy Bana.

. [poBepuTb repMeETUHHOCTb CMa304HOM Kamepbl. (= [nasa 7.6.7.1, CTpaHuua 82)

5. 3anonHuTb CMa3oyHy KaMepy XUOKON CMa3KoW U 3aKpbITh ee.

Amacan P
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7.6.4.4 TopueBoOe ynnoTHeHue Co CTOPOHbI paboyero koneca — TunopasmMepbl OT
1500-... oo 1600-...

)
91455 112

G

Puc. 45: TopLoBoe ynrnoTHeHMe Co CTOPOHbI paboyero Koneca

Ta6m4ua 26: 3HavyeHne CMMBOJIOB MK creunarnbHble CUMBOSbI

CumBon MosicHeHnsa

MoMeyveHHble BUHTOBbIE CoeanHeHWs Bceraa obpabaTbieaTh Loctite 243
\243/ [ONa NpefoTBpalleHns pasBuHYMBaHUS

v' Kopnyc HanpasnsiioLero annapara CoeiMHeH ¢ ABuraTtenem.

v’ HacocHbli1 arperaT nexuT ropM3oHTarnbHO Ha AepeBAHHOM OCHOBaHUM U
3admKCMpoBaH OT nepekaTbiBaHUS.

1. 3akpenuTb HEMOABWXKHYIO YacTb TOPLOBOro ynnotHeHus 433.02 BUHTOM C
BHYTPEHHMM LuecTurpaHHukom 914.55 Ha kopnyce HanpasnstoLlero annapata 112.
CmasaTtb BUHT C BHYTPEHHUM LecTurpaHHnkom 914.55 cdukcatopom pesbbbi (Loctite
243).

2. HapeTb Ha Ban BpaliaoLLytocs YacTb TOPLOBOro ynnotHeHns 433.02.

3. C nomOLLbI0 MOHTaXHOW BTYSKWN AaBUTb Ha TOPLIOBOE YNNOTHEHME A0 Tex nop, noka
nonoxeHue pe3bboBbIX LWTUETOB (a) HE NO3BONUT BBEPHYTb X B BbITOYKY Barna.
Cwmasatb pe3bboBble WTUdTHI (a) hrkcaTopom pesbbbl (Loctite 243).

4. TpoBepUTb repMETUYHOCTb CMa304HoM kamepsbl. (= Maea 7.6.7.1, CTpaHuua 82)

5. 3anonHutb CMa304HYl0 Kamepy KNOKOW CMa3Koln N 3aKpbITb €e.
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7.6.5 YcTaHoBKa pabouyero koneca

o T

=
A0

230

Puc. 46: YctaHoBka paboyero korneca

v/ HacocHblIli arperat NnexuT ropusoHTarnibHO Ha AepeBSHHOM OCHOBaHUN U
3adhKCMpPOBaH OT NepekaTbiBaHMS.

v TopueBoe ynnotHeHue 433.02 Ha cTopoHe paboyero Koreca yCTaHOBMEHO.
1. BcTtaBuTb 1 BnpeccoBatb B Na3 ABe npuamatunyeckme WwnoHkm 940.02.

2. Cma3satb cegrio n pesb6y Basna co BCeX CTOPOH MOHTaXHOW MacTon, KoTopas
WCKIOYaeT «CbedaHney getanen n3 XxpoMMcTon ctanm.

3. HageuHyTb pabouee koneco 230 Ha Ban 210 go 6ypTuka.

4. 3akpyumBaTb ranky pabodyero koneca 922 Ha pe3bbe Bana [o Tex nop, noka ravika
pabouyero koneca 922 n Ban 210 He GyayT 3anoanmuo.

5. CoBMecTuTb oTBEpCTUS B paboyem konece 230 u rainke paboyero koneca 922 un
3adnKcMpoBaTb BUHTAMK C LUmunnHapudeckon ronoskon 914.07.

Amacan P 79 13 132



kss L.

7 TexobenyxmBaHue/TeKyLLMIA PEMOHT

7.6.6 YcTaHOBKa BXO4HOro conna

7.6.6.1 YcTaHOBKa BXOAHOrO conyia Ans CTyneHu aaBneHusi A

112

502

903.05

=N

—

920.01
550.01

‘ ‘ 138

Puc. 47: Pabouee Koneco cTyneHun gasnexuns A

4

v
v
v

BxogHoe conno 138 cTonT Ha POBHOM U TBEPAOM AEPEBAHHOM OCHOBAHWMU.
MmeeTcs B HanmMumMm noaxoasilmii NogbeMHNK.

HacocHbI arperat npegBapuTenibHO NOIHOCTHI0 CMOHTUPOBAH.

HoBoe weneBoe konbLo 502 BcTaBneHo Bo BXxogHoe conno 138.

. 3auennTb HacoCHbI arperaT 3a ckoBy 571 1 OCTOPOXKHO NPUBECTU B BEPTUKAIbHOE

nonoXxeHwne.

. YCTaHOBUTb HACOCHbIW arperar no LeHTpy BxogHoro conna 138.

BHumaHue! YnopHbIli nanew ckobbl 571 n pebpa Bo BxogHOM conne 138 AomkHbI
ObITb pacnonoXxeHbl B O4HOM HanpaBeHNW.

. MeaneHHo onycTtnuTb HacocHbIV arperaT. Mpu onyckaHun cnegntb 3a TeM, YTOObI

wnunbkn 902.01 HaxoauNUCb HaNPOTVB OTBEPCTUN.

. MonHOCTBIO OMYCTUTL HACOCHbIV arperaTt Ha BxogHoe cornno 138.

5. Badwmkcmposatb Bce wnunbkn 902.01 cooTBeTCTBYOWMMM raikammu 920.01 n

6.

wanbammn 550.01.
Cobntogatb MomeHT 3aTtskku! (= Mnasa 7.8, CTpaHuua 84)

3aKpbITb BUHTOBbIE OTBEPCTUS pe3bboBbiMK Npobkamu 903.05.

Tabnuua 27: QnameTp wenesoro konbua [MM]

Tunopasmep HomuHanbHbIN gnameTp
700 - 470 470 + 0,1

800 - 540 540 + 0,2

900 - 540 540 + 0,2

1000 - 700 700+ 0,3

1200 - 870 870 +0,3

1500 - 1060 1060 + 0,3

1600 - 1060 1060 + 0,3

7.6.6.2 YcTaHOBKa BXOAHOrO conna AnsA cTyneHu aasneHus B

Y pabouero Koneca cTtyneHu gasnexHus B dpopma BHELLHEro KOHTypa nonartku u
BHYTPEHHEro KOHTypa LLeneBoro Konbla SBNSeTcs chepnyeckon.

[insi aTOW CTYNeHn AaBneHnst oceBasi peryrmpoBka LeneBoro 3asopa BbIMOJSHAETCS C
NMOMOLLbIO Frarky paboyero koneca.
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| 112
> S |
Ny 902.01
| 920.01
230 | 550.01
138
502 [
) o & 901.01
903.06 |
914.07 922

Puc. 48: Pabouee koneco cTyneHu gaenexHus B
v BxopHoe conno 138 cToMT Ha POBHOM M TBEPAOM [ePEBSHHOM OCHOBaHUM.
v" MimeeTcs B HAaNN4mMmn NoAaxoAsinii NoagbEMHUK.
v' HacocHbI arperat npeasapuTernibHO NONTHOCTbI0 CMOHTMPOBAH.
v' HoBoe Lenesoe KonbLo 502 BcTaBneHo Bo BXxogHoe conno 138.

1. 3auenuTb HacOCHbIV arperaT 3a ckoby 571 1 0CTOPOXHO NPUBECTN B BEPTUKANbHOE
nosoXxeHue.

2. YCTaHOBUTb HACOCHbLIN arperaTt no LeHTpy BxoaHoro conna 138.
BHumanume! YnopHbin nanew ckobbl 571 1 pebpa Bo BxogHom conne 138 fomkHbl
ObITb pacnonoXeHbl B O4HOM HanpaBneHUn.

3. MepneHHo onycTUTb HAacOCHbIM arperaT. Npu onyckaHum cneanTb 3a Tem, YToObI
wnunbkn 920.01 HaxogMnMCb HAaNPOTUB OTBEPCTUMN.

4. lMonHOCTbIO ONYCTUTbL HACOCHBIN arperat Ha BxoaHoe conno 138.

5. Badumkenposatb Bce wnunbkm 902.01 cooTBeTCTBYOWMMM raikamu 920.01 n
wanbamm 550.01.
Cobntogatb MmomeHT 3aTspkku! (= nasa 7.8, CtpaHuua 84)

6. 3aKpbITb BUHTOBbIE OTBEPCTUS pe3bboBbiMM Npobkamu 903.05.

7. YctaHoBUTb 3a30p «A» mexay paboumm konecom 230 1 wenesbiM konbLom 502,
BpaLLas raviky paboyero korneca B o6paTHOM HanpasreHuu.

8. YcraHoBUTbL 3a30p «A», NCMONb3YSA M3MEPUTENbHLIV AATYMK, CM. NPUBEAEHHYIO
Tabnuuy.

9. CoBMecCTUTb O0TBEPCTUSA B paboyem konece 230 u rarke paboyero korneca 922 n
3admKcmMpoBaTbh BUHTOM C LmununHapudeckon ronoskon 914.07.

Tabnuua 28: 3azop «A» [MM]

Tunopasmep CTtaHgapTHbIN paamep A | PaclumpeHHbIn pasop A”
700 - 470 0,4 1,2
800 - 540 0,5 1,3
900 - 540 0,5 1,5
1000 - 700 0,7 1,7
1200 - 870 0,9 2,0
1500 - 1060 1,1 2,0
1600 - 1060 1,1 2,0
7) [ns akTMBHOro Mna unun nepekadynsaemMomn cpeapl ¢ ATMHHOBOMOKHUCTBIMWU NPUMECAMMU
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7.6.7 NpoBepka repMeTUYHOCTU

7.6.7.1 NMpoBepka repMeTUYHOCTU KaMepbl CO CMa304YHOM XUAKOCTbIO

Mocne MoHTaxa HeobxoAMMO NPOBEPUTL y3en TOPLEBOro YNIOTHEHUSI U KAMEpPY CO
CMa304HON XKMOKOCTbI HAa repMeTUYHOCTb. [Ins NpoBepKN repMeTUYHOCTM NCMNONb3yeTcs
3arnMBHOE OTBEPCTNE CMa304HOM XUAKOCTU.

Bo Bpemsi npoBepky repMeTUYHOCTU HEOBXOAUMO PYKOBOACTBOBATLCS CredyoLwmnmMm
3HaYEHUSMU:

= KoHTpornbHas cpepa: cxxatblil BO3ayx
= WcnblTaTenbHoe aaerneHue: He 6onee 1 6ap

* [NpopomKUTENBHOCTL MPOBEPKU: 5 MUHYT

P
1,0 bar

Puc. 49: BByHYMBaHWE KOHTPOMBHOMO YCTPOMCTBA

1. BblBEPHYTb pe3b6oByt0 NPOBKY C YNIOTHUTENbHBIM KOMbLIOM Ha KaMepe CMa30o4HOM
XUOKOCTH.

2. MnoTHO 3aBEpHYTb KOHTPOJILHOE YCTPOWCTBO B 3aMBHOE OTBEPCTUE A1
CMa304HOM XUAKOCTHU.

3. MpoBepnTb repMeTUYHOCTb C OMOPOIi Ha NPUBEAEHHBIE BbilLe 3HAYEHUS.
B TeueHue Bcelt NPOBEPKUN HA rePMETUYHOCTb AABMNEeHWe He AOMMKHO naaaTtb.
Ecnu gaBneHuve nagaeTt, NpOBEPUTL YNNOTHEHUSA U Pe3bBOBbLIE COEANHEHNS.
Mocre aToro cHoBa NPOBEPUTL FEPMETUYHOCTb.

4. lMocne [OCTMKEHUS NMONOXUTENBHOMO pedynbTata NPOBEPKN FrEepMETUYHOCTU 3annTb
CMa304HYI0 XnakocTb. (= Maea 7.4.1.4.2, CtpaHuua 62)

7.6.7.2 NpoBepka repMeTUYHOCTY ABUraTens
Bo Bpems npoBepkn HEO6X0ANMMO PYKOBOACTBOBATLCSA CNEAYOLMMU 3HAYEHNSMU:

= KoHTponbHas cpefa: a3ot
= KoHTponbHoe aaBreHue: He 6onee 0,8 6ap
= [pogomkUTensHOCTL NPOBEPKU: 2 MUHYTHI
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A2
=

X
=
=)
©
=

Pwuc. 50: MNposepka aBuraTens Ha repMeTUYHOCTb

Taanua 29: [NosiCHeHUA K cuMBONaM 1 cneumanbHbIM 3Hakam

CumBon MosicHeHue

MomeyeHHble pe3bboBble coeanHeHWs Bcerga obpabaTtbiBaTe CpeacTBOM
\243/ Loctite 243 onsa npegoTBpaLLeHns OTKPYYMBaHWS.

[MomeyeHHble yNnoTHUTENbHBIE MOBEPXHOCTY BCeraa obpabaTeiBaTth
XWUOKUM repMeTukom (Hanpumep, Hylomar SQ32M).

1. BbiBepHyTb pe3bboByto npobky 903.31 ¢ ynnoTHUTEnNbHbIM Komnbuom 411.31.
2. MnoTHO BBEPHYTL B pe3bboBoe oTBepcTMe G 1/2 KOHTPOIbHOE YCTPONCTBO.
3. BbINOAHUTL NPOBEPKY repMETUYHOCTU C YHETOM NPUBEAEHHbIX BbilLEe 3HAYEHWUN.
= Bo Bpems npoBepku AaBneHvne He AOMKHO nagathb.
= Ecnu gaBneHve nagaet, NpoBepuUTb YNIOTHEHUS U pe3b00oBble COEANHEHMS.
4. Tpn Heo6XO0AMMOCTN CHOBa NPOBECTY NPOBEPKY rEPMETUYHOCTH.

5. V3Brneyb KOHTPONbHOE YCTPONCTBO.

A OnAcHo

HerepmeTuyHocTb Mnu oTcyTcTBUE pe3bL60BON NPOOKMK
OnacHocTb B3pbiBa!
MoBpexaeHne anekTpoasuratens!
> QkcnnyaTMpoBaTb HACOCHLIN arperat 6e3 pesbboBon npobkn 903.31 3anpeLlaeTcs.

> [NprHATL Mepbl NPOTVMB caMopasBrHYMBaHNsS pe3bbosoin npobkn 903.31 (Loctite
243).

6. HaHectu Ha pe3bboByto npobky 903.31 domnkcaTop pe3bbbl (Loctite 243).

7. BBepHyTb Ha MecTo pe3bboByto Npobky 903.31 ¢ HOBLIM YNOTHUTENBHBIM KOMNbLOM
411.31.

7.7 NpoBepuUTb INEKTPONOAKMIOYEHUEe U ABUraTenb

Mocne ycnewHoro MoHTaxa BbIMONHWTE warn (= naea 7.2.1, CTpanuua 54) n
(= naea 7.3.4, CtpaHuua 58) .
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7.8 MOMEHTbI 3aTsKKU

Tabnuua 30: MomeHTbI 3aTsxku [H.M] B 3aBUCMMOCTY OT pe3bbbl, Mapku CTanu 1 Kracca npoyYHOCTM

Mapka ctanu - A2, A4 A2, A4 1.4410 1.4462
Knacc npouHocTH 8.8 -50 -70 R0, 2 530 HiMm® | Ry, 2 450 H/mm?
Pe3b6a 3 3 g g 3
5 () 5 Q f (] 5 (] 5 ()
=% |85 |59 |85 5% §3 5% (83 |z (&3
HEHEHHEIE N
SS | o S8 |c2 S8 oF |58 o T S8 o g
I Im IS | I I | I IC I = = I®
M4 3,0 3,4 1,0 11 2,1 2,4 2,5 2,8 2,1 2,4
M5 6,1 6,8 2,0 2,2 4.3 4.8 5,0 5,6 4,3 4.8
M6 10,3 |11 3,4 3,7 7,2 8,0 8,5 9,5 7,2 8,0
M8 25 28 8,2 9,1 18 19 21 23 18 19
M10 49 55 16 18 35 38 41 45 35 38
M12 85 94 28 31 59 66 70 78 59 66
M14 134 |149 |44 49 94 105|111 124 94 105
M16 209 (232 |69 76 147 (163 |173 192 147 163
M20 408 (453 (134 (149 287 (319 |338 375 287 319
M24 704 (782 |231 |257 (495 |550 583 648 495 550
M27 1025 {1139 |36 374 721 801 |849 944 721 801
M30 1403 |1559 [460 (511 |986 (1096 |1162 1291 986 1096
M33 1888 |2098 619 [688 [1327 (1475 |1563 1737 1327 1475
M36 2445 12717 802 891 1719 1910 2025 2250 1719 1910
M42 3904 (4338 |1281 (1423 (2745 |3050 |3233 3592 2745 3050
M48 5880 6534 (1929 |2144 |4135 4594 (4870 5411 4135 4594

Mpwn 3aTskke HacTpanBaemMbIMU JUHAMOMETPUYECKMMU KIKOHaMK UM BUHTOBEPTaMM
YCTaHOBUTb HaCTpOVIKy B YKa3aHHOM Anana3oHe Mmexay HWXHEN rpaHnuen n
HOMWHaInbHbIM 3HA4YeHNEM.

7.9 Pe3epB 3anacHbIx YacTten

7.9.1 3akas 3anacHbIX YyacTemn

Mpu 3aka3e pe3epBHbIX U 3aMnacHbIX YacTe Heo6XoAUMO ykasbiBaTb CrieaytoLme
[JaHHble:

= Howmep 3akasa
Homep nosuumm 3akasa
= Tunopsg
= Tunopasmep
lop BbIMycka
Homep gsuratens
Bce paHHble cM. Ha 3aBoAckoNn Tabnumyke.
Kpome Toro, Heobxoanmel crnegyoLine AaHHbIe:
Ne petanu n HammeHoBaHue
KonunuyecTtBo 3anacHbIX Yacten
= Appec gocTaBku
= Bupg otnpaBku (ppaxTyemMsiin rpys, noyvTta, 3KCNpecc-rpys, aBnarpys)
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7.9.2 PekomeHAyeMbIil pe3epB 3anacHbIX YacTei Ans ABYXrogMYHON aKCnyaTauum

cornacHo DIN 24296

Tabnuua 31: KonnyecTBo 3anacHbiX YacTel A peKoMeHAyeMoro pesepBa 3anacHblx YacTei

Homep HanmeHoBaHue getanu KonuyecTBo HacocoB (Bkitovasi pe3epBHbIe)
Aetanu 2 3 4 5 6 8 10n
6onee
230 Pabouee koneco 1 1 1 2 2 3 30 %
320/ MoAWwmnnHUK KayeHnsa co 1 1 2 2 3 4 50 %
321 CTOPOHbI Hacoca
322 [MoaLWwmnnHMK KayeHust co 1 1 2 2 3 4 50 %
CTOPOHbI NpMBOAA
412.05/ YNNoTHUTENBbHOE KOMbLO 2 3 4 5 6 8 100 %
412.60 KPYrroro cevyeHus,
Onsi repMeTm3aumm Tpyobl-
LIaxThbl
433.01 TopueBoe ynnoTHeHne co 2 3 4 5 6 7 90 %
CTOPOHbI NpMBOAA
433.02 TopueBoe ynnoTHeHWe co 2 3 4 5 6 7 90 %
CTOPOHbI Hacoca
502 LLleneBoe konbLo 2 2 2 3 3 4 50 %
80-1 CeKUMOHHbIV aABuraTernb - - - - 1 2 30 %
818 Potop - - - - 1 2 30 %
834 KabenbHblli BBOA, 1 1 2 2 2 3 40 %
99-9 KomnnekT ynnoTHeHui, ans 4 6 8 8 9 10 100 %
apuratens
99-9 KomnnekT ynnoTHeHwui, 4 6 8 8 9 10 100 %
npoToYHas YacTb Hacoca
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8 BO3MOXHbIE HEUCMPABHOCTU, UX MPUYUHBI U CIOCOGbI YCTPaHEHUs!

8 BO3MOXHbIe HeUCNpPaBHOCTU, UX MPUYNHbI N CNOCOOLI

yCTpaHeHusA

/\ NPEOYNPEXOEHVE

OnacHocTb TpaBMMpoBaHUs!

Hacoca.

HenpaBunbHoe ycTpaHeHMe HencnpaBHOCTEN

> [Mpu BbINOSIHEHWM MOGLIX PAGOT MO YCTPaHEHWIO HEUCNPABHOCTEN criefyeT
cobrntoaaTth COOTBETCTBYIOLLME YKa3aHWsl, MPUBEAEHHbIe B JaHHOM PyKOBOACTBE MO
3KCMnyaTaLmMmn Unm JOoKyMeHTaLum, NocTaBnsieMol U3roTOBUTENEM KOMMMEKTYIOLWMX

Mpn BO3HMKHOBEHUMN NPOGIEM, KOTOPbIE HE ONMUCAHbI B AAHHON Tabnvue, HeobXxoaMMo
obpaTnTbCs B cepBUCHYHO crnyxby KSB.

A Hacoc He nepekaymBaeT XUOKOCTb
B Cnuwkom HM3Kas nogada Hacoca
C Cnvwkom 6onbluas noTpebnsiemas MOLLHOCTL/MOTpebnsiemMbli TOK
D Hanop cnuwkom man
E HecnokolHbIf 1 WYMHBIN X0, Hacoca
Tabnuua 32: CnpaBka Mo yCTpaHEHWO HEUCNPABHOCTEN
A | B | C | D | E |Bo3amMoxHasi npu4nHa Cnoco6 yctpaHeHus®
- | X | - | - | X|Cnuwkom cunbHOE NageHne ypoBHSA BOAbI BO MpoBepuTb Nofavy M eMKOCTb CUCTEMbI (MroLLanb
BpeMsi paboThbl [OHa LWaxTbl)
[MpoBepuTbL CUCTEMY pErynMpoBaHus YPOBHSA
X | X |- | -|X|O6wmn noTpebHbIN kKaBUTALMOHHbIN 3anac [MoBbICUTL YPOBEHb XWAKOCTU HA CTOPOHE
Aasnenusa Hacoca NPSH, ..., CIIVLLKOM BENVIK BCacblBaHWs
O6wuin NoTpebHbIN KaBUTALMOHHbI 3anac My HEOBXOAMMOCTM OUUCTUTL PeLLEeTKM
AaeneHusa Hacoca NPSH, . ..os. CIIULLIKOM Mar
X | X | X| - | X |[TpoHUKHOBEHNE BO3ayXa B HACOC M3-3a MogHATbL YypoBEHb BOALI HA BCAcbiBaOLEN
06pa3oBaHs BO3AYLLIHOW BOPOHKU. CTOPOHE; eCcnn 3TO He noryyaeTcs, NnMbo He
— YpoBeHb BOAbLI HA BCcacbiBatoLLEN CTOPOHE NMPUHOCKT ycnexa, HeobXxoamMma KOHCYbTaLus.
CINALLKOM HU3OK.
X | X | X| - | X|HegoctaTouHbln MPUTOK K BXO4Y B HAcCOC Ynyu4lieHne npuToka BO BXOAHYHO Kamepy
(Heobxoguma KoHcynbTaLms)
- | X | X| - | X |Hacoc paboTaeT B Hegonyctumom paboyem MpoBepuTb paboune xapakTepUCTMKN Hacoca
ananasoHe
(HenonHas 3arpyska unu neperpyska)
X | X | - | X| X |Hacoc 3a0uT oTNnOXeHnsMun OuncTnTb BXOA M Apyrue Yyactn Hacoca
- | X | X|X|X|/3HOC 3aMeHUTb U3HOLLUEHHbIE AeTanu
- | X | - | X | X|Heponyctumoe cogepxaHue Bo3gyxa unv rasa B |Heobxoanma KoHCynbTaums
nepekavymBaeMomn XuaKkocTum
- | -] -] - | X|KonebaHus, Bbi3BaHHblE pabOTOWN YCTAaHOBKM Heobxoamma koHcynbTaums
- | - | X| - | X |HenpaBunbHoe HanpaBreHne BpaLleHus MpoBepuTb aNEKTPUYECKOE NOAKMYEHME
apuratens 1, npyu Heo6xoanMocTwy,
pacnpefenuTensHoe YCTPOMCTBO.
X | -|-|-| - |OTCyTCTBYET HanpspkeHne IMpoBepUTL SNEKTPUYECKYIO YCTAaHOBKY
YBEeOOMUTb NOCTaBLLMKA 3NIEKTPOIHEPTUM
X|-|-|-|- |lNoBpexoeHa obmoTka gBuraTens unu kabenb 3aMeHUTb HOBbIM OpUrMHanbHbIM kabenem KSB
W 3anNpoCUTb KOHCYIbTauUno
- | - | X | - | X |[MogWwmnnH1Kn Ka4eHns N3HOLLEHbI NN Heobxogmma KoHcynbTauums
NoBpeXaeHbl
X|-|-]-|- |TepMucTopHbIn pacuenuTens ¢ GrIOKMPOBKON YCTaHOBUTb NPUYUHY NPU NOMOLLM cneumanmcta u
NMOBTOPHOrO BKITKOYEHUSA ANt OrpaHn4mTens yCTpaHuTb ee
Temnepatypbl cpaboTtarn us-3a npesbllLleHns
OOMyCTUMON TemnepaTypbl 0OMOTKM
8) Mepen npoBeneHnem paboT Ha HAXOAALMXCSA Mo AaBIEHMEM YacTax Hacoca copocuTb Aasnexne! OTcoeanHUTbL HACOCHBIN
arperart OT 3fIeKTponnuTaHnA
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8 BO3MOXHbIE HEUCMPABHOCTU, UX MPUYUHBI U CIOCOGbI YCTPaHEHUs!

A/ B|C|D BosmoxHas npuumHa Cnoco6 yctpaHeHus®

X|-1-]- CpaboTano ycTpoucTBO KOHTPOIS yTEYKM B YCTaHOBUTb NPUYMHY NPU NOMOLLM crneuuanucta u
asvrartene YCTPaHuTL ee

X|-|-]- CpaboTano ycTpocTBO KOHTPOMsi TOPLIEBOrO YCTaHOBUTb NPUYUHY NPY NOMOLLM cneumanmcta u
YMIOTHEHMS YCTPaHuUTL ee

X|-1-]- CpaboTano ycTpocTBO KOHTPOIsi TemnepaTypbl  |YCTaHOBUTb MPUYMHY NPY MOMOLLM crieumanqcTa u
NOALUMMHMKOB YCTPaHuTb ee

Amacan P
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9 NMpunaraemaa AOKyMeHTaLus

9.1 YepTex obLiero Buaa

412.01

812

yo~y

914.25

r—82-1

571

poE

@/81-18.03

932.37

901.20
932.20

330 — |

80-1

818

914.03

914.02 e

FD

412.05

350

112
412.03

=4

FD

230
138
940.02
922

GP

Q NB 50,

Puc. 51: YepTex obuwero Buaa

360

412.02

320
321

421.02

500.02
932.02

433.01
550.03

932.03

502
904.01

433.02
550.44
932.44
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Tabnuua 33: NogpobHble ykasaHus k YepTexy obLiero Buaa

MNopcoeanHeHne
kabenbHoro BBoAa
N KpenneHusa

Pa3smepbl Hacocos:

476 ...2056
308..1608
6010 ... 120 10

Pasmepbl HacocoB:
2058...290 8

200 10...470 10
13012 ...680 12
21014 ... 440 14

[JaTtuuk Temnepatypbl
NOALUNMHMKOB

CO CTOPOHbI ABUrartensa

69-6.01—
520.01

T

o o o

CO CTOPOHbI Hacoca

69-6.02
520.02

Amacan P
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Tabnuua 34: MNogpobHble ykasaHus Kk YepTexy obLiero Buaa

MogwmnHuK, co CTOpPOHLI |Pasmepbl HACOCOB:
Asurartens 476..2056 e o
308...2908 r I = N\\=l}
60 10 ... 250 10 ‘ |
13012...190 12 \ \
\ \
|t
‘ H T 932.29
\ \
| | 500.29
L — — | — .4l N L
421.01  500.01 932.01 322 932.13 500.04 932.05
Pa3smepbl Hacocos:
310 10...470 10 Vo N N RN
25012 ...410 12 1
21014 ... 240 14
- 9 |
421.01 /r \F 932.05
\ 550.05
500.01
932.01
322 932.13 500.04 932.01
Paamepbl HacocoB:
45012 ...680 12 69-6.01
520.01 322 932.01
37014 ... 440 14 81-97.11
ol %V oA
932.01 | - - i
932.38 | - 932.29
421.01 \’\ ‘
i f
500.01 ‘ ‘ 500.29
93213 — | |Il_ 1L 1L L 93225
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Tabnuua 35: MogpobHble ykasaHus k YepTexy obLiero Buaa

MogWmMnHUK, CO CTOPOHbI
Hacoca

Pa3smepbl Hacocos:

476...2056
308...2908
60 10 ... 470 10

13012...41012
21014 ... 340 14

\

70_>/

!

N

932.02 500.02

421.02 321 320

Pa3smepbl Hacocos:
45012 ...680 12
370 14 ... 440 14

421.02 412.57

484.02  950.02

/

483.02 561.02

3

Y

L

N

932.02 512.02 321 504.02 320  50-3.12 932.12
[arunkm, kopnyc
noALUMMHUKA 81-45
81-29.02
81-2.02
. 900.26
N/ 932.26
69-14.02
99-4.02"
" Tonbko AN UCNOMHEHUN ¢ AaTynkom konebaHuin 69-8.50
Amacan P 91 13 132
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Tabnuua 36: MNoagpobHble ykasaHus Kk YepTexy obLiero Buaa

Oatuukn/
coefuHUTErNbHbIe
KIEMMbI,
NOALUMMHMKOBBIA
KPOHLUTENH

Pa3smepbl Hacocos:

476 ...2056
308..2908
60 10 ... 470 10

13012...41012
21014 ... 340 14

69-14.01 99908

'\ 81-2,03***
. 900.06***
| 932.06**

69-8.50**
82-5.50**
82-14.50**
550.50**

** TonbKo AN UCMOMNHEHUNM ¢ gaTynkom konebaHuin 69-8-50
*** TonbKo ANS HEKOTOPbIX TUNOpPa3MepoB
H = Hanpasnstowas kaHaBka

Pa3smepbl Hacocos:
45012 ...680 12
37014 ... 440 14

81-65
550.23/
550.23
@ 81-18.01 81-39
81-18.02 1
L
[T\ 81-18.01 914.19
81-29.04 — @ 932.19
_
185~ _]
81-92.52
914.52
Y
900.30
** TONbKO AJ1S1 UCMONTHEHUI ¢ AaT4YMKoM KonebaHun 69-8-50
H = Hanpasnsiowas kaHaBka
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Tabnuua 37: NogpobHble ykasaHus k YepTexy obLiero Buaa

KpenneHnue,
MOALUMMNHMKOBbIN
KPOHLUTEMNH

Pa3smepbl Hacocos:

476 ...2056
308..1608
6010 ... 120 10

932.37

330

Pa3amepbl HacocoB:

2058...290 8

15510...470 10
13012...41012
21014 ... 340 14

330

914.48

Pasmepbl Hacocos:

45012 ... 680 12
370 14 ... 440 14

812

i 330

| 412.01

412.12

Amacan P
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Tabnuua 38: MNogpobHble ykasaHus Kk YepTexy obLiero Buaa

Pe3b6oBble coeguHeHus

BXO[HOro conna/koprnyca a
HanpaeBnsloLWEen fionaTku @ 902.01

KpenneHue pabouero

Koneca

MonnaekoBoe pene

81-45
411.26

Kamepa ans cbopa
CMa304HOM XNAKOCTU U
yTeUKM
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Tabnuua 39: MNogpobHble ykasaHus k YepTexy obLiero Buaa

Tabnuuku

970.01
970.02

970.22

970.05

970.04

970.03

Tabnuua 40: 3HaveHe CUMBOJIOB UK crneLuarnbHble CUMBOSbI

CumBon MosicHeHun

MomeyeHHble BUHTOBbLIE coeauHeHUs Bcerga obpabaTeiBath Loctite 243
ONsi NpeaoTBpalleHnsi pasBMHYMBaHNS

[MomeyeHHble yNNOTHUTENbHBIE MOBEPXHOCTU Beeraa obpabartbiBaTthb
XUOKUM repMeTUsupyoLwnum cpeacteom (Hanpumep, Hylomar SQ32M)

Mcnonb3oBaTb cMa3oyHyto nacTy (Hanpumep,Altemp Q NB 50)

Tabnuua 41: Cneundukauns getanemn

Homep getanu YcnoBHoe o603Ha4yeHune Homep getanu YcnoBHoe o603Ha4YeHue

112 Kopnyc HanpaBnstoLlen 81-18.01/.02 KabenbHbli HAKOHEYHUK
nonaTku

138 BxogHoe conno 81-2.01/.02/.03 Pasbem

185 MnactuHa 81-29.01/.02/.04 Knemma

230 Pabouee koneco 81-39 XomyT

320 PagvanbHo-ynopHbii 81-45 MonnaskoBoe pene
LLIaPMKONOALUMMHUK

321 PagnanbHbin 81-65 JlyyeBol coeqMHUTENbHbIN
LLIapMKONOALUMMHUK ANeMeHT

322 PaguanbHbin 81-92 Kpbllka 13 nMcToBOro Metansna
POMMKONOALLUMIMHMK

330 MoawmnHukoBbIN KpoHWwTenH  |81-97.01/.02/.11 KabenbHbl Yexon

350 Kopnyc noaLwmnHuka 82-5.50/.51 ApanTtep

360 Kpbllwka noawmnHmka 82-11 KabenbHbi amopTn3aTop

411.01/.02/.26/.31 YNnoTHUTENbHOE KOMbLO 82-14.50 Kabenb ¢ pazbemom

412.01/.02/.03/.05/.07/.08. |YNnoTHUTENbHOE KOMbLIO 812 Kpbllika kopnyca asuratens
KpYrnoro ceveHust

421.01/.02 PagunaneHoe ynnoTHeHve 818 Potop

433.01/.02 TopLoBOE yNOTHEHNE 834.01/.02 KabenbHbI BBO,

50-3.12 OnopHoe KonbLo 835 3axnmHas nnactuHa

Amacan P
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Homep getanu

YcnoBHoe 0603Ha4YeHne

Homep getanu

YcnoBHoe 0603Ha4YeHne

50

500.01/.02/.04/.29 KonbLo 99-4.01/02 KomnnekT ans
nepeobopynoBaHus

502 LLleneBoe kornbLO 99-17 Ocywmntens

504.02 PacnopHoe konbLo 900.06/.26/.30 BuHT

512.02 KonbLo ans komneHcauumm 901.05/.20/.25/.26 BWHT ¢ WwecTurpaHHon
n3Hoca ronioBKom

520.01/.02 BTynka 902.01 Wnunbka

550.01/.03/.05/.23/.25/.44/. |lLlainba 903.01/.02/.03/.05/.31/.51 |Pe3bboBas npobka

561.01 LUTndT ¢ Haceukomn 904.01 Pe3bboBon wtngt

571 Ckoba 914.01/.02/.03/.04/.05/.07/. |BUHT ¢ umnuHapuyeckomn
19/.25/.48/.51/.52 rofioBKOW

68-3 Kpbiwka 920.01/.23/.24/.25 larika

69-6 [aTtynk Temnepatypbl 922 "alika pabo4ero koneca

69-8 [aTunk 932.01/.02/.03/.05/.06/.12/. |CTonopHoe KonbLo
13/.19/.20/.23/.25/.26/.29/.3
7/38/..44

69-14 KoHTponbHbI npubop yTeukn |940.02 MpuamaTnyeckas LWnoHka

80-1 CeKUMOHHbIN ABUratenb 970.01/.02/.03/.04/.05/.22 |Tabnuyka
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9.1.1 OcobeHHOCTH

Tabnuua 42: OcobeHHoCTH

MpuBAska BbIHOCHBbIE aneMeHTbI

Kopnyc knemmHom
KOpoOku

nsuratenei R35
310 10...470 10

25012...41012
21014 ... 340 14

lMpoTouHast YacTb

= -
SRR

112

230

138

[MpoToyHasa yactb A lMpoToyHada yactb B

412.06

VicnonHeHune ¢

ananrepon 914.06

112

Tabnuua 43: PaclumdgpoBka CMMBOSOB U crieluanbHbIX 3HAKOB
CumBon 3HauveHue

lMomeyeHHble pe3bboBbIe coeanHeHns Bceraa obpabaTtbiBaTh CpeacTBOM
243 Loctite 243 ons npenoTBpaLLEHUS OTKPYHMBAHNS.

Homep metanu YcnoBHoe Homep petanu YcnoBHoe o603HayYeHne
0603HayYeHue

112 Kopnyc Hanpasnstowen 502 LLlenesoe KonbLO
rionaTtkn

138 BxoaHoe conno 80-1 CeKUMOHHbIN aBuraTernb

Amacan P
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Homep getanu YcnoBHoe Homep getanu YcnoBHoe o603HayYeHne
0603HayYeHue

230 Pabouyee koneco 82-5 ApanTep

412.06 YnnoTHuUTEenNnbHoe 914.02/.06/.50 BWHT ¢ BHyTpeHHUM
KOJbLIO KPYrIioro LeCTUrpaHHNKOM
cevyeHusa

9.2 CtpeHra Tpoca

) e 2 2) 3
: H "_ 3 3
59-8 “ 59-8
59-17.02 ! 59-17.02
|
(59-47) II (59-47)
I
I
! 733.05
733.05 I 719.05
719.05 I 720
H 59-24
I
720 I
59-24 H (59-47)
I
I
I
I
I
I A
I
733.05 I
719.05 |
59-17.01 H 59-17.01
I
I
I
I
]
Puc. 52: KabenbHbIn XryT
1) BasoBoe ncnonHeHne
2) VcnonHeHve ¢ rpy30BOi NPOYLUMHOW
3) McnonHeHue ¢ OMNOpPHbIM 3NIEMEHTOM

*): TpebyeTcst TONbKO B OLMHKOBAHHOM BapuaHTe. (= nasa 5.3.3, CtpaHuua 29)

YKA3SAHUE

PacctosHne M = 50 mm

Taﬁnwua 44: 3Ha4yeHne CMMBOJIOB UMM creLmanbHble CUMBOSbI

CumBon MosicHeHuA

MoMeueHHble BUHTOBLIE COeanHEHs Beeraa obpabaTteiBath Loctite 243
\243/ [Nst NPeAoTBPALLEeHNs Pa3BUHYNBAHMUS
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Puc. 53: Pa3pe3 A—A, pacnonoxeHue cUrnoBoro kabens n kabens ynpasneHns, a Takke

HecyLero Tpoca

‘c ‘Cmnoaoﬂ kabenb

‘d ‘Ka6enb yrnpaBneHus

Tabnuua 45: Cneundukauus getanen kabenbHoro xryta

Homep petanun |HanmeHoBaHue Homep petanun |HanmeHoBaHue

59-7 OnopHbIN areMeHT 59-47 ['py3oBas npoyLumHa

59-8 HaTskHOM 3amok 719.05 LWnanHr

59-17.01/.02 'pysoBas ckoba 720 PUTUHP

59-24 Tpoc / HecyLwmii Tpoc 733.05 LUnaHroBbIn XomyT
Amacan P 99 n3 132
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9.3 CxeMbl 3aN1eKTPONOAKITHYEHUA

9.3.1 AneKkTpuyeckasa cxema noaknveHusi, cunosomn kabenb 700-470...1500-1060
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Puc. 54: OnekTpuyeckasi cxema noaknoveHus, cunosom kabens 700-470...1500-1060

* 9KpaHUpOBaHHas NMHKS (Mo 3anpocy)
" B03MOXHO [0 3 napanmnenbHbIX nap NPOBOAOB
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6enb 1600-1060

, CAFTOBOU Ka

9.3.2 dnekTpu4yeckasa cxema nogknoYeHus

=

3-3

W1-3

3
3T

_3|v -
3172-

1-

1S I

1-
3-

1-2|
2-2|T

]
2|T

u1-
-

=)

_1|
-1

1|W1
1|73

1)

PaaRN ,

/

| r-

-

' S~ (brown).

o \

' <~ _(brown}

-

1|V1

T1-1]T2-

ut-

-

]
i
' (brown)
! (schwarz)
(black)

(gruenigelb)
{greenlyellow)

/" (grau)

ey

(braun)

{schwarz)
\_(black)

(gruen/gelb)
{greenlyellaw)

/" grau)

eyt ______

{braun)

(schwarz)

(gruen/gelb)
(greenlyellow)

(grey)

{braun)

Puc. 55: OnekTtpuyeckas cxema noaknoyeHus, cunosoi kabens 1600-1060

" B03MOXHO A0 8 napansnenbHbIX nap NPoBOAOB

* 9KpaHMpOBaHHas NMUHUS (MO 3anpocy
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HaCOCHbIe arperaTtbl

CraHaapTHble

9.3.3 CxeMbl NnoAKNOYeHUA OaTYUKOB

~

(gruen/gelb)
{green/yellow)

~

(gruen/gelb)

(greenlyellow)

ol [3]sslen] [9] | |

\_

_

ﬂ BT T e
©

Puc. 56: Cxema aneKkTpuyeckmx noakrnoyeHnii 4aTYNKOB AN CTaHAaPTHbIX HACOCHbIX

arperartos

*

,D,OFIOJ']HI/ITeJ'IbeIe 3KpaHMPOBaHHbIE JTMHUN

TemnepaTtypa asuratens (PTC)

YTeuyka yepes TopueBoe ynnoTHeHune

TemnepaTypa noawmunHrKa (HUKHWA NOALWMMHYK)

TemnepaTypa NoALMNHMKa (BEPXHUIA NOALUMMNHKK, AONOMHUTENBHOE
obopynoBaHue)

@ 60| e

YTeuyka B gBuratene
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HacocHble arperaTbl ¢
AOMNOJSTHUTENIbHbIM
KOHTPONEM C NOMOLLbLIO
Aatymka Kkorneb6aHumn

N N

_Egruen;gehb)) ggruem;gehb] ]T

reen/yellow gFEEﬁ yE ow “ “‘
S [——
?(WO) ? OF @
o [9) N
6 Lo ©
=17 = ____; e
o [(6) =) R P ©
16 o] ©
(L) .
- -
ol = %J
=12 =
=10 sl sl @

NN /

Puc. 57: Cxema ANEKTPUYECKMX NMOAKIMIOYEHNI 4AaTYMKOB AN HACOCHbIX arperaTtoB C
OOMNMONTHUTENbHbIM KOHTPOJ1EM C NMOMOLLbIO AaTHUKa KonebaHwui

TemnepaTtypa asuratens (PTC)
YTeuka yepes TopLEeBOe YNIoTHeHNe
TemnepaTypa nogwmnHuKa (HWKHUA NOALUMMHMK)

TemnepaTypa NoALwmnnHvKa (BEpXHUA NOALUMMHKK, AONOMHUTENBHOE
obopynoBaHue)

YTeuyka B gBuratene
[NaTtunk konebaHum

CHCINNCHONONE)
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HacocHble arperatbi ¢
[OMOJIHUTENLHOWN
CUCTEMOWN KOHTpONA

TeMnepaTtypbl AgBurartens

Pt100

~

~

-

Puc. 58: Cxema ANEKTPUYECKMX NOAKMIOYEHNIN aTYNKOB 151 HACOCHbIX arperaTtos C
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OOMOSTHUTENBbHOM CUCTEMOM KOHTPONS Temnepatypbl Asuratens Pt100

®

TemnepaTtypa gsuratens (PTC)

YTeuka Yepes TOpLEBOE YNOTHEHVE

TemnepaTypa NOALUMMHUKA (HWKHUA MOLLLUMMHUK)

TemnepaTypa noAwmnnHUKa (BEPXHUIM NOALLIMMIHUK, AOMOSNTHUTENBHOE
obopynoBaHue)

YTeuyka B gBuratene

©
@)
®
®

TemnepaTtypa gsuratens (Pt100)
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HacocHble arperaTbl ¢
AOMONHUTENbLHON
CUCTEMOWN KOHTpONA
TemMnepaTtypbl ABUrarens
Pt100 n paTunkom
KonebGaHumn
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Puc. 59: Cxema aneKkTpmyeckmx NoAKIMYEeHU 4aTYMKOB AN HACOCHbIX arperaToB C
OOMNOMHUTENBHOW CUCTEMON KOHTpONA Temnepatypbl Asuratens Pt100 n gatynkom

konebaHumn

TemnepaTtypa asuratenst (PTC)

YTeuka yepes TopLieBoOe yNroTHEHVE

TemnepaTypa NOALMMHUKA (HWKHUA NOSLLUMMHUK)

TemnepaTypa nofLwmnHyKa (BEpXHUIA NOALLIMMHWK, AOMOMHUTENbHOE
obopyaoBaHue)

YTeuyka B gBuratene

[aTtumk konebaHun

@00 660 ewe

TemnepaTtypa asuratens (Pt100)
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9.4 B3pbIBO3alMTHbIE 3a30pbl AJ1sl B3pbIBO3aLULLEHHbIX ABUraTenen

}////

N

]
/

(fyg
(EEEEE
puEEn

i
|
Ne=EE27

A
]

P

E
.
BT
I

L

Puc. 60: B3pbiBo3aLlmUTHbIE 3a30pbl AN B3PbIBO3ALULLEHHBIX ABUraTeNeNn
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9.5 NabapuTHbIe pa3mepbl
I

2
|
A
o T
o e a
d4
=
d1
= X
\ / <
| L1\ X
= L 1
1 [ <
\ /
| d, \
[ \
ds
Puc. 61: MTabaputHbIi YepTexx HacoCHOro arperaTa
Tabnuua 46: MNabapuTHble pa3mepbl HACOCHOrO arperaTa
Tunopasmep Pasmep |Konuuec| d, d, d; d, ds h, h, h, h, 1, I [kr]?
aBuratensi | TBo nap
nosiuco
B
A 700 -470 47 6 675 | 585 | 585 | 385 | 40 |2190|2150| 430 {1500| 735 | 80 885
A 700 -470 60 6 675 | 585 | 585 | 385 | 40 |2190|2150| 430 |1500| 735 | 80 925
A 700 -470 80 6 675 | 585 | 585 | 385 | 40 |2390|2350| 430 |1700| 735 | 80 1015
A 700 -470 100 6 675 | 585 | 585 | 385 | 40 |2390|2350| 430 {1700| 735 | 80 1070
A 700 - 470 30 8 675 | 585 | 585 | 385 | 40 |2190|2150| 430 {1500| 735 | 80 905
A 700 -470 40 8 675 | 585 | 585 | 385 | 40 |2190|2150| 430 |1500| 735 | 80 910
B 700 - 470 60 6 675 | 585 | 585 | 385 | 40 |2190|2150| 430 |1500| 735 | 80 955
B 700 - 470 80 6 675 | 585 | 585 | 385 | 40 |2390|2350| 430 {1700| 735 | 80 1045
B 700 - 470 100 6 675 | 585 | 585 | 385 | 40 |2390|2350| 430 {1700| 735 | 80 1100
B 700 - 470 120 6 675 | 585 | 585 | 385 | 40 |2390|2350| 430 |1700| 735 | 80 1170
A 800 - 540 80 6 770 | 660 | 660 | 385 | 40 |2445|2405| 550 |1755| 945 | 80 1165
A 800 - 540 100 6 770 | 660 | 660 | 385 | 40 |2445|2405| 550 [1755| 945 | 80 1220
A 800 - 540 120 6 770 | 660 | 660 | 385 | 40 |2445|2405| 550 [1755| 945 | 80 1290
A 800 - 540 40 8 770 | 660 | 660 | 385 | 40 |2245|2205| 550 |1555| 945 | 80 1060
A 800 - 540 55 8 770 | 660 | 660 | 385 | 40 |2445|2405| 550 |1755| 945 | 80 1165
A 800 - 540 70 8 770 | 660 | 660 | 385 | 40 |2445|2405| 550 [1755| 945 | 80 1165
9) HacocHsbiin arperaT ¢ npucoeaunHuTenbHbIM kabenem 10 m (400 B) u Hecywum kaHaTtoMm 5 M
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Tunopasmep Pasmep |Konuuec| d, d, d; d, ds h, h, h; h, I 1, [r]®
ABuratens | TBo nap
nontco
B

A 800 - 540 100 8 770 | 660 | 660 | 385 | 40 |2445|2405| 550 |1755| 945 | 80 1290
B 800 - 540 120 6 770 | 660 | 660 | 385 | 40 [2445|2405| 550 |1755| 945 | 80 1315
A 900 - 540 155 6 860 | 660 | 660 | 475 | 40 [2615|2575| 570 |1925/1045| 80 1555
A 900 - 540 180 6 860 | 660 | 660 | 475 | 40 |2615|2575| 570 |1925|1045| 80 1655
B 900 - 540 155 6 860 | 660 | 660 | 475 | 40 |2615|2575| 570 |1925|1045| 80 1580
B 900 - 540 180 6 860 | 660 | 660 | 475 | 40 |2615|2575| 570 |1925/1045| 80 1680
B 900 - 540 205 6 860 | 660 | 660 | 475 | 40 [2615|2575| 570 |1925/1045| 80 1735
A 1000 - 700 120 8 960 | 860 | 870 | 475 | 40 |2820|2780| 780 |2130|1195| 80 1990
A 1000 - 700 160 8 960 | 860 | 870 | 475 | 40 |2820|2780| 780 |2130|1195| 80 2160
A 1000 - 700 205 8 960 | 860 | 870 | 555 | 50 |3230|3170| 780 |2630|1195| 90 2765
A 1000 - 700 250 8 960 | 860 | 870 | 555 | 50 |3230|3170| 780 |2630|1195| 90 2895
A 1000 - 700 290 8 960 | 860 | 870 | 555 | 50 |3230|3170| 780 |2630|1195| 90 3060
A 1000 - 700 60 10 960 | 860 | 870 | 475 | 40 |2820|2780| 780 |2130|1195| 80 1910
A 1000 - 700 90 10 960 | 860 | 870 | 475 | 40 |2820|2780| 780 |2130|1195| 80 2010
A 1000 - 700 120 10 960 | 860 | 870 | 475 | 40 |2820|2780| 780 |2130/1195| 80 2095
B 1000 - 700 160 8 960 | 860 | 870 | 475 | 40 |2820|2780| 780 |2130|1195| 80 2200
B 1000 - 700 205 8 960 | 860 | 870 | 555 | 50 |3230|3170| 780 |2630|1195| 90 2805
B 1000 - 700 250 8 960 | 860 | 870 | 555 | 50 |3230|3170| 780 |2630|1195| 90 2935
B 1000 - 700 290 8 960 | 860 | 870 | 555 | 50 |3230|3170| 780 |2630|1195| 90 3100
A 1200 - 870 200 10 1150/ 1050|1050 | 555 | 50 |3290/3230|1015|2690 | 1405| 90 3340
A 1200 - 870 250 10 1150|1050 | 1050 | 555 | 50 |3290|3230|1015|2690|1405| 90 3590
A 1200 - 870 310 10 1150|1050 | 1050 | 650 | 60 |3740|3665|1015|3040|1405| 90 4360
A 1200 - 870 365 10 1150|1050 | 1050 | 650 | 60 |3965/3890|1015|3265|1405| 90 4730
A 1200 - 870 420 10 1150|1050 | 1050 | 650 | 60 |3965|3890|1015|3265|1405| 90 4990
A 1200 - 870 130 12 1150|1050 | 1050 | 555 | 50 |3290|3230|1015|2690|1405| 90 3140
A 1200 - 870 190 12 1150|1050 | 1050 | 555 | 50 |3290|3230|1015|2690|1405| 90 3560
A 1200 - 870 251 12 1150|1050 | 1050 | 650 | 60 |37403665|1015|3040|1405| 90 4360
B 1200 - 870 250 10 1150|1050 | 1050 | 555 | 50 |3290/3230|1015|2690 | 1405| 90 3710
B 1200 - 870 310 10 1150|1050 | 1050 | 650 | 60 |3740|3665|1015|3040|1405| 90 4480
B 1200 - 870 365 10 1150|1050 | 1050 | 650 | 60 |3965|3890|1015|3265|1405| 90 4850
B 1200 - 870 420 10 1150|1050 | 1050 | 650 | 60 |3965|3890|1015|3265|1405| 90 5110
B 1200 - 870 470 10 1150{1050 | 1050 | 650 | 60 |3965|3890|1015|3265|1405| 90 5290
A 1500 - 1060 250 12 1430{1300|1300| 650 | 60 |3775|3700|1475|3075|1860| 90 5220
A 1500 - 1060 320 12 1430{1300|1300| 650 | 60 |4000|3925|1475|3330|1860| 90 5680
A 1500 - 1060 370 12 1430{1300|1300| 650 | 60 |4000|3925|1475|3330|1860| 90 5840
A 1500 - 1060 410 12 1430|1300|1300| 650 | 60 |4000 3925|1475|3330/1860| 90 6020
A 1500 - 1060 210 14 1430{1300|1300| 650 | 60 |4000|3925|1475|3330|1860| 90 5530
A 1500 - 1060 270 14 1430{1300|1300| 650 | 60 |4000|3925|1475|3330|1860| 90 5730
A 1500 - 1060 340 14 1430{1300|1300| 650 | 60 |4000|3925|1475|3330|1860| 90 5970
B 1500 - 1060 370 12 1430|1300|1300| 650 | 60 |4000 3925|1475|3330/1860| 90 6020
B 1500 - 1060 410 12 1430|1300|1300| 650 | 60 |4000 3925|1475|3330/1860| 90 6200
A 1600-1060 450 12 1540{1350|1300| 760 | 70 |4085|3995|1260|3375|1800| 100 | 7050
A 1600-1060 500 12 1540{1350|1300| 760 | 70 |4085|3995|1260|3375|1800| 100 | 7500
A 1600-1060 560 12 1540|1350|1300| 775 | 70 |4385|4295|1260|3675|1800| 100 | 7990
A 1600-1060 620 12 1540|1350|1300| 775 | 70 |4385|4295|1260|3675|1800| 100 | 8200
B 1600-1060 450 12 1540{1350|1300| 760 | 70 |4085|3995|1260|3375|1800| 100 | 7230
B 1600-1060 500 12 1540{1350|1300| 760 | 70 |4085|3995|1260|3375|1800| 100 | 7680
B 1600-1060 560 12 1540{1350|1300| 775 | 70 |4385|4295|1260|3675|1800| 100 | 8170
B 1600-1060 620 12 1540|1350|1300| 775 | 70 |4385|4295|1260|3675|1800| 100 | 8380
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9

T
Puc. 62: MabapuTHbIN YepTex TpyObl-LuaxThbl

Tunopasmep Pasmep |Konuuec| d, d, d; d, ds h, h, h; h, I 1, [r]®
ABuratens | TBo nap
nontco
B
B 1600-1060 680 12 1540{1350|1300| 775 | 70 |4385|4295|1260|3675|1800| 100 | 8660
A 1600-1060 370 14 1540{1350|1300| 760 | 70 |4085|3995|1260|3375|1800| 100 | 7050
A 1600-1060 410 14 1540|1350|1300| 760 | 70 |4085|3995|1260|3375|1800| 100 | 7370
D
45 45°
&
d, \
dg A
d

A

BcacblBatowwuin akpaH; 4oNonHUTENbHOEe 060pYAOBaHME AS YMEHbLLEHNUS
MWHUMaIbHOrO YPOBHS BOAbI

Tabnuua 47: MabapuTHble pa3mepbl TPYObI-LUaxTbl [MM]

Tunopa3mep Pasmep Konuuect D d, dg d, h, S,
ABurarens BO nap
noncoB
A 700 -470 47 6 711 600 710 1100 420 8
A 700 - 470 60 6 711 600 710 1100 420 8
A 700 - 470 80 6 711 600 710 1100 420 8
A 700 -470 100 6 711 600 710 1100 420 8
A 700 -470 30 8 711 600 710 1100 420 8
A 700 - 470 40 8 711 600 710 1100 420 8
B 700 - 470 60 6 711 600 710 1100 420 8
B 700 - 470 80 6 711 600 710 1100 420 8
B 700 - 470 100 6 711 600 710 1100 420 8
B 700 - 470 120 6 711 600 710 1100 420 8
A 800 - 540 80 6 813 680 810 1250 525 8
A 800 - 540 100 6 813 680 810 1250 525 8
A 800 - 540 120 6 813 680 810 1250 525 8
A 800 - 540 40 8 813 680 810 1250 525 8
A 800 - 540 55 8 813 680 810 1250 525 8
A 800 - 540 70 8 813 680 810 1250 525 8
A 800 - 540 100 8 813 680 810 1250 525 8
B 800 - 540 120 6 813 680 810 1250 525 8
A 900 - 540 155 6 914 700 910 1250 515 8
A 900 - 540 180 6 914 700 910 1250 515 8
B 900 - 540 155 6 914 700 910 1250 515 8
B 900 - 540 180 6 914 700 910 1250 515 8
B 900 - 540 205 6 914 700 910 1250 515 8
A 1000 - 700 120 8 1016 880 1015 1600 765 10
A 1000 - 700 160 8 1016 880 1015 1600 765 10
A 1000 - 700 205 8 1016 880 1015 1600 765 10
A 1000 - 700 250 8 1016 880 1015 1600 765 10
A 1000 - 700 290 8 1016 880 1015 1600 765 10
A 1000 - 700 60 10 1016 880 1015 1600 765 10
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Tunopa3mep Pasmep Konuuect D d, dg d, h, S,
ABurarens BO nmap
noncoB
A 1000 - 700 90 10 1016 880 1015 1600 765 10
A 1000 - 700 120 10 1016 880 1015 1600 765 10
B 1000 - 700 160 8 1016 880 1015 1600 765 10
B 1000 - 700 205 8 1016 880 1015 1600 765 10
B 1000 - 700 250 8 1016 880 1015 1600 765 10
B 1000 - 700 290 8 1016 880 1015 1600 765 10
A 1200 - 870 200 10 1220 1070 1220 2000 1000 12
A 1200 - 870 250 10 1220 1070 1220 2000 1000 12
A 1200 - 870 310 10 1220 1070 1220 2000 1000 12
A 1200 - 870 365 10 1220 1070 1220 2000 1000 12
A 1200 - 870 420 10 1220 1070 1220 2000 1000 12
A 1200 - 870 130 12 1220 1070 1220 2000 1000 12
A 1200 - 870 190 12 1220 1070 1220 2000 1000 12
A 1200 - 870 251 12 1220 1070 1220 2000 1000 12
B 1200 - 870 250 10 1220 1070 1220 2000 1000 12
B 1200 - 870 310 10 1220 1070 1220 2000 1000 12
B 1200 - 870 365 10 1220 1070 1220 2000 1000 12
B 1200 - 870 420 10 1220 1070 1220 2000 1000 12
B 1200 - 870 470 10 1220 1070 1220 2000 1000 12
A 1500 - 1060 250 12 1525 1330 1520 2450 1460 12
A 1500 - 1060 320 12 1525 1330 1520 2450 1460 12
A 1500 - 1060 370 12 1525 1330 1520 2450 1460 12
A 1500 - 1060 410 12 1525 1330 1520 2450 1460 12
A 1500 - 1060 210 14 1525 1330 1520 2450 1460 12
A 1500 - 1060 270 14 1525 1330 1520 2450 1460 12
A 1500 - 1060 340 14 1525 1330 1520 2450 1460 12
B 1500 - 1060 370 12 1525 1330 1520 2450 1460 12
B 1500 - 1060 410 12 1525 1330 1520 2450 1460 12
A 1600 - 1060 450 12 1625 1420 1620 2450 1230 12
A 1600 - 1060 500 12 1625 1420 1620 2450 1230 12
A 1600 - 1060 560 12 1625 1420 1620 2450 1230 12
A 1600 - 1060 620 12 1625 1420 1620 2450 1230 12
B 1600 - 1060 450 12 1625 1420 1620 2450 1230 12
B 1600 - 1060 500 12 1625 1420 1620 2450 1230 12
B 1600 - 1060 560 12 1625 1420 1620 2450 1230 12
B 1600 - 1060 620 12 1625 1420 1620 2450 1230 12
B 1600 - 1060 680 12 1625 1420 1620 2450 1230 12
A 1600 - 1060 370 14 1625 1420 1620 2450 1230 12
A 1600 - 1060 410 14 1625 1420 1620 2450 1230 12

10) Bce pa3mepsbl HULL DyHAAMEHTa OTHOCATCS K UCMOSTHEHMIO LLaxThl 6e3 NpoMexyTo4yHoro cnaHua.
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9.6 CxeMbl NoaKNOYEeHUs

9.6.1 Tun komnoHoBkK BU
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| Huwwu pyHoamenta'®
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+ _ ‘ =)
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d, B T
A
B-B Om
| &
BeiHOCHOW anemeHT X:
] YcTaHoBOYHas NnuTa WaxThbl
/ Bua: 6e3 Hacoca
\ Y
3) @ | 5
| %
o f——ézg%ﬂf
I _C'\
| = o
0-10° |
v =1m/s « 7y d,
- I
4 ~
b BbIHOCHO# anemMeHT Y:
2 OnopHOoe KomMbLo
®: MUHMManbHbIV YPOBEHb (3HAYeHMS CM. B rpadhmke Ha criegyowmx cTpaHmuax),
®: HanonbHoe pebpo (= Maea 9.6.7, Ctpanuua 128) ,
®: MNpwuTtok
@®: BcacblBatoLLmin akpaH — JOMNONHUTENBHOE 060pyaoBaHMe Anst yMEHbLUEHUS
MWHMMAaIbHOro YPOBHS BoAbl t,
Tabnuua 48: Pasvepsb! [MM]
Tunopasmep D b b, b, d, dg dy d,,
be3 c 6e3 c
BcCacbliBawwWero | BcacbiBalowuMm BCcacbiBawLliero  BcacbiBarowmm
JKpaHa dKpaHOM JKpaHa JKpaHOM
ds d, ds d,
700 - 470 711 1500 300 - 300 - 600 710 | 1100 | 750
800 - 540 813 | 1800 360 - 360 - 680 810 | 1250 | 850
900 - 540 914 | 1800 360 - 360 - 700 910 | 1250 | 970
1000 - 700 1016 | 2300 460 - 460 - 880 | 1015 | 1600 | 1070
1200 - 870 1220 | 2800 560 - 560 - 1070 | 1220 | 2000 | 1280
1500 - 1060 1524 | 3500 700 - 700 - 1330 | 1520 | 2450 | 1590
1600 - 1060 1625 | 3500 700 - 700 - 1420 | 1620 | 2450 | 1690

11) CobntopaTtb pasmep HeyKOCHUTENbHO
12) 3HadeHne ans MakcumanbHOW ANWHLI ABUraTens
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Tabnuua 49: Pasvepbl [MM]

Tunopasmep e" h; h, L, m Ps [+ " L
6e3 BcacbiBawouwero, c BcacbiBawwum
3KpaHa JKpaHOM
dg d,
700 - 470 450 650 420 | 100 1050 800 | 900 | 640 380 2300
800 - 540 500 700 525 | 100 1300 910 | 1000 | 740 440 2350
900 - 540 550 700 515 | 100 1300 | 1050 | 1120 | 860 440 2500
1000 - 700 600 900 765 | 100 1700 | 1150 | 1220 | 960 560 3050
1200 - 870 700 1100 1000 | 100 2100 | 1360 | 1420 | 1160 680 3750
1500 - 1060 850 1300 1460 | 100 2650 | 1680 | 1750 | 1480 860 3900
1600 - 1060 900 1300 1230 | 100 2600 | 1780 | 1850 | 1580 860 4350

t, = 1,1 X ypoBeHb BoApl, Makc. 2 X t,
BobicoTa obnuuoBku yrnos (b, 1 b,) kak t,

JonycTumMble OTKNOHEHWS pa3mMepoB:

= BenuuuHa OTKNOHEHWI pa3mepoB CTPOUTENbHBIX KOHCTPYKUMI cornacHo DIN 18 202,
yacTb 4, rpynna B

= CsapHas koHcTpykums: B/F no DIN EN ISO 13920
= [onycTMble 3Ha4YeHUs1 OTKIOHEHWS AN YCTAaHOBOYHOIO KOHYCa (BbIHOCHOW 3NEMEHT
Y): ISO 2768-mH

Mpaduk notepb

D 2
: . < h, [m] /—DA =400 mm
7 —D, =600 mm
'« —D, =800 mm
St N
1 i D, = 1000 mm
—D, =1200 mm
o8 %\Di = 1400 mm
D, =1600 mm
D 0,6 D, =1800 mm
0,5 D, =2000 mm
OTobGpakeHune BbICOTbI 04 D, = 2200 mm
nepenaga '
hy 03
0,2
0,1
0,1 02 03 040506 08 1 qmys 2 3 4 56

"pacuk noTepb
dopmyrnbl Ans pacyeTa:
H=Hg, +AH,
AH, = BeicoTa nepenaga h; (cMm. rpaduk)
= [MoTepwn B HarHeTaTenbHOM Tpybe (TpeHue B TpybGe)
= [MoTepu Ha Bbixoae V2 / 2 g (v Nno oTHoweHuio K D,)

BeicoTa nepenaga «hg» 3aBmucut ot Q 1 ncnonHeHuns ctoka & D,. 3HaveHuns
XapaKTePUCTUK OENCTBUTENBbHBI TOMbKO Npy 6ecnpensTCTBEHHOM CTOKE BO BCE CTOPOHbI,
B NPOTUBHOM Crly4ae OHM ByayT TONbKO NpUGNN3NTENBHBIMMU.
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Fpadhmkn ons MUHMMaNbLHOrO YPOBHSA BOAbI

OTKpbITasa kKamepa
(ncnonHeHne 6e3 BcacbiBaroLwero akpaHa J dg)

t1 [mm
4000

3000
2500

2000
1600

1200
1000
800
600
500
400

]

0,1

02 0304 06 08 1

OTkpbITast kKamepa
(ncnonHeHne ¢ BcacbiBaOLWMM 3KpaHoM & d,)

t1 [mm]

4000
3000
2500
2000
1600

1200
1000

800
600

500
400

15 2253 4 5678
Q [m?3s]

0,1

02 0304 06 081

15 2253 4 5678
Q [m?/s]

[NosicHeHue

3 -Amacan P 700 - 470

4 - Amacan P 800/900 - 540

5 - Amacan P 1000 - 700

6 - Amacan P 1200 - 870

7 - Amacan P 1500/1600-1060

Amacan P
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9.6.2 Tun komnoHoBKKU BG
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®: MyuHMMansHasa ypoBeHb BOAb! (3HAYEHUS CM. Ha rpadvike Ha CrneayLmx
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Huwm dpyHoamenTta™
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X
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om

BbIHOCHOW anemeHT X:
YcTaHoBoYHasA NnuTa WaxThbl
Bua: 6e3 Hacoca

&

Y

BbIHOCHOIA anemeHT Y:

cTpaHuuax),

®: HanonkHoe pebpo (= Maga 9.6.7, Ctpanuua 128) , OnopHoe KonbLIo

®: Mputok

Tabnuua 50: Pasvepbl [MM]

Tunopasmep D b b, b, d, dg d,, d, e, e,
700 - 470 711 1500 300 600 600 710 740 750 450 750
800 - 540 813 1800 360 720 680 810 860 850 519 900
900 - 540 914 1800 360 720 700 910 960 970 519 900
1000 - 700 1016 2300 460 920 880 1015 1080 1070 673 1150
1200 - 870 1220 2800 560 1120 1070 1220 1290 1280 833 1400
1500 - 1060 1524 3500 700 1400 1330 1520 1600 1590 1048 1750
1600 - 1060 1625 3500 700 1400 1420 1620 1700 1690 1048 1750
Tabnuua 51: Pasmepsbl [MM]

Tunopasmep h, h, s, m P P2 (1 e ® 5
700 -470 100 420 1500 800 910 640 380 2300 570
800 - 540 100 525 1800 910 1000 740 440 2350 660
900 - 540 100 515 1800 1050 1120 860 440 2500 660
1000 - 700 100 765 2300 1150 1220 960 560 3050 850
13) Bce pa3mepbl HULW hyHAAMEHTa OTHOCATCH K UCMOSHEHMIO LWaxXTbl 6€3 NpoMeXyTo4YHOro cnaHua.

14)
15)

CobntofaTte pa3mep HEYKOCHUTENbHO
3HayeHue Ana MakcMmanbHoOW OMNVHbl ABUratens
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TMnopasmep ha h7 IMuH. m P4 P ta"’ t4 MVIH.'S) t9
1200 - 870 100 1000 2800 1360 1420 1160 680 3750 1050
1500 - 1060 100 1460 3500 1680 1750 1480 860 3900 1320
1600 - 1060 100 1230 3500 1780 1850 1580 860 4350 1320
[onycTrMble OTKIOHEHUS pa3MepoB:
= BenunuuHa OTKNOHEeHWU pasmepoB CTPOUTENbHBLIX KOHCTPYKUMin cornacHo DIN 18 202,
yacTb 4, rpynna B
= CaapHas koHcTpykumna: B/F no DIN EN ISO 13920
= [onycTnmMble 3Ha4YeHUs OTKIOHEHWS ANst YCTAaHOBOYHOMO KOHyCa (BbIHOCHOW 3MeMeHT
Y): ISO 2768-mH
Mpacdhuk notepb
D, _ 2
,,,,,, < h. [m] | #D.=400mm
/—DA =600 mm
% —D, = 800 mm
1 /7 D, = 1000 mm
—D, = 1200 mm
08 %\DA=1400 mm
D, =1600 mm
D 0,6 D, = 1800 mm
0,5 D, =2000 mm
OT06pakeH1e BbICOTbI s D, =2200 mm
nepenaga '
h; 0,3
0,2
0,1
0,1 02 03 040506 08 2 3 56

3akpbiTasd kamepa

t1 [mm]
4000

"pacumk notepb

dopmynbl AnsA pacyeta:
H=H,, + AH,

AH,

Mpachvk ANs MMHMMaNbLHOro YPOBHA BOAbI

= BbicoTta nepenaga h; (cM. rpacmk)

T Qms]

= [loTepwu B HarHeTaTenbHoW Tpybe (TpeHune B Tpybe)

= TMoTepw Ha Bbixoae V2 / 2 g (V No oTHoLweHuIo Kk D,)

BeicoTta nepenaga «hg» 3aBucut ot Q 1 ncnonHeHns ctoka & D,. 3HaveHuns
XapakTepucTVK AeNCTBMTENbHbI TONBbKO Npy 6ecnpensaTCTBEHHOM CTOKE BO BCE CTOPOHbI,
B NPOTUBHOM Crlyyae OHW ByayT TONbKO NpUGNN3NTENbHBIMMN.

3000

2500
2000

1600

1200

1000
900

800

700

600
500

400
0,1

0,2

03 040506 08 1

1.5

2 253

4 5 678

Q [m3s]

[NosicHeHne
3 -Amacan P 700 - 470

4 - Amacan P 800/900 - 540

5 - Amacan P 1000 - 700
6 - Amacan P 1200 - 870
7 - Amacan P 1500/1600 - 1060

Amacan P
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9 Mpunaraemas goKyMeHTauusi

-
I‘é’»
‘_fr
-
@
0
0-10°
Vo =1 m/s

@: BEHTUNALUNOHHbIN CTOSIK,

9.6.3 Tun komnoHoBku CU

A~

i}

Z

@: MUHVMMarbHBbI YPOBEHb BOAbI (3HAYEHUsI CM. Ha rpadvke Ha crieaytoLuei

cTpaHuue),

®: HanonbHoe pebpo (= naea 9.6.7, CTpaHuua 128)

@: npuToK,

(®: HanopHsbIN TPyGONpoBOA NOAKMIOYEH K TpyOe-LuaxTe 6e3 BHYTPEeHHUX
HanpsHKeHUM U CUNOBOro BO3OENCTBUS.
®: BcacbIBaKOLLMIA 3KpaH — AOMONHUTENBbHOE 060pyAOBaHNE ANA YMEHbLUEHUSA
MUWHMMAaIIbHOIO YPOBHS BoAb! t,

Tabnuua 52: Pasmepbl [MM]

200

e
L3 Hzoo

Huwwn dpyHaamerTa™®

300

200

CeyeHne A —A

o
~N

BbiHOCHOW anemeHT X:
YcTaHoBOYHas NnuTa WaxThbl
Bua: 6e3 Hacoca

Y

<

~N|

<

d

[

7

BbIHOCHOIA anemeHT Y:
OnopHoe KonbLo

Tunopasmep | DN, | DN, D a a,” a,” a,” b b, b,

MUH. maKc. 6e3 (o] 6e3 Cc

BcacbIBaloLy | BcacblBaloLl | BCacbIBaloLL, | BCacbIiBatoLL

€ro 3KpaHa | MM 3KpaHOM | ero 3KpaHa | UM 3KpaHOM
dg d, dg d,
700 - 470 400 | 700 | 711 650 | 1120 | 870 | 430 | 1500 300 - 300 -
800 - 540 500 | 800 | 813 | 700 | 1220 | 970 | 480 | 1800 360 - 360 -
900 - 540 600 | 900 | 914 | 760 | 1320 | 1070 | 530 | 1800 360 - 360 -
1000 - 700 700 | 1000 | 1016 | 810 | 1430 | 1160 | 580 | 2300 460 - 460 -
1200 - 870 900 | 1200 | 1220 | 910 | 1630 | 1360 | 680 | 2800 560 - 560 -
1500 - 1060 1200 | 1500 | 1524 | 1060 | 1960 | 1690 | 850 | 3500 700 - 700 -
1600 - 1060 1300 | 1600 | 1625 | 1110 | 2080 | 1810 | 920 | 3500 700 - 700 -

16)
17)

Bce pa3mepbl HULL dDyHAaMeHTa OTHOCATCS K MCMOSTHEHMIO LaxTbl 6e3 npoMexyToyHoro cnaHua.
PaccuntaHo ans DN2 makc.
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Tabnuua 53: Pasvepbl [MM]

Tunopasmep d7 ds d9 e11a) h7 Imuu. m™ m1|7) n"” p1|7) pzm tsm) t4 MMH.19) t5 Muu.m
Ge3 c
BCacblBa | BCacblBa
ouiero ownm
AKpaHa JKpaHoOM
d, d,
700 - 470 600 | 710 | 1100 450 650 420 | 1050 | 1170 | 455 | 1260 | 960 | 1060 | 380 | 2400 | 770
800 - 540 680 | 810 | 1250 500 700 525 | 1300 | 1270 | 505 | 1375 | 1075 | 1175 | 440 | 2450 | 835
900 - 540 700 | 910 | 1250 550 700 515 | 1300 | 1380 | 560 | 1480 | 1180 | 1280 | 440 | 2650 | 925
1000 - 700 880 | 1015 | 1600 600 900 765 | 1700 | 1520 | 625 | 1620 | 1280 | 1380 | 560 | 3250 | 980
1200 - 870 1070 | 1220 | 2000 700 1100 1000 | 2100 | 1720 | 725 | 1850 | 1510 | 1610 | 680 | 4000 | 1100
1500 - 1060 1330 | 1520 | 2450 850 1300 1460 | 2650 | 2050 | 895 | 2180 | 1840 | 1940 | 860 | 4050 | 1300
1600 - 1060 1420 | 1620 | 2450 900 1300 1230 | 2600 | 2170 | 965 | 2280 | 1940 | 2040 | 860 | 4450 | 1380

t, = 1,1 X ypoBeHb BoAbl, Makc. 2 X t,
BeicoTta obnuuosku yrnos (b, u b,) kak t,

,D,OI'IyCTMMbIe OTKJIOHEHWNA pa3MepOoB:

= BenuuuHa oTKNOHEHWI pa3mepoB CTPOUTENbHBLIX KOHCTPYKUMI cornacHo DIN 18 202,
yacTb 4, rpynna B

= CaapHas koHcTpykumsi: B/F no DIN EN ISO 13920

= [lonycTMble 3HaYeHUS OTKIOHEHNS A1S YCTaHOBOYHOIO KOHYCa (BbIHOCHON 3M1eMeHT
Y): 1ISO 2768-mH

= HanopHbin conaHew cornacHo DIN EN 1092-1 PN6/DIN EN 1092-2 PN6

Fpacduk notepb

2> ® - DN, = 200 mm
20 /® ElNcIE 1 CEEOI Ny @@@)1 )10/ ® - DN, = 250 mm
/11 yARR VARV / / @7‘15/< ® - DN, = 300 mm
17 -
H, ., [m] @ - DN, =350 mm
™/ / / ARVARVAVav @-DN2=400mm
10 / 7 7 YAWAVAV ® - DN, =500 mm
08 7 as / W vy / @ - DN, = 600 mm
- DN, =700 mm
0.6 [~ / // 7 YA VA / //// ® - DN, =800 mm
05 £ / / p / ; / i yAWA ® - DN, = 900 mm
/ / / / @ - DN, = 1000 mm
04 17 7 7717 7171/ CONC -
ST T/ Yavi / ® - DN, = 1100 mm
03 |7 7 ® - DN, = 1200 mm
/ / / @ - DN, = 1300 mm
0,2 Vi A+ ® - DN, = 1400 mm
/ / // 7 / //// /// @® - DN, = 1500 mm
@ - DN, = 1600 mm
/ / // // / 2
0.70,1 02 03 040506 08 1 gy 2 3 4 5 6 8
dopmyrnbl ans pacyera:
H=Hpo*+ AH,
AH, - MNoTtepwn B HarHeTaTenbHoM Tpybe (TpeHne B Tpybe)
- H, 464, (CM. Tpachuk)
H, 564, BKNIOYAET B CEO5: = KoneHo

= [nuHa HanopHoro Tpybonposoaa = 5 x DN,
= OO6paTHbIv 3aTBOP

= MoTepu Ha BbIxoae v¥/2g

18) CobntopaTtb pasmep HeyKOCHUTENbHO
19) 3HadeHne ans MakcumanbHOW ANWHLI ABUraTens
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Mpadmku AN MUHMManNbLHOro ypoBHS BOAbI

OTkpbITas kamepa MosicHeHne
(ncnonHeHne 6e3 BcacbiBaroLwero akpaHa J dg)

t1 [mm] 3 - Amacan P 700 - 470
4000 = 4 - Amacan P 800/900 - 540
3000 7 5 - Amacan P 1000 - 700
5500 6 o 6 - Amacan P 1200 - 870
5 7 - Amacan P 1500/1600-1060
2000 4

1600 3

1200
1000

800
600
500
400

0,1 02 0304 06 08 1 1,5 2253 4 5678
Q [m¥/s]
OTkpbITast kKamepa
(ncnonHeHne ¢ BcacbiBaOLWMM 3KpaHoM & d,)
t1 [mm]
4000

3000
2500 7
2000 6
1600

1200 3
1000 —

800
600

500
400

0,1 02 0304 06081 15 2253 4 5678
Q [m?/s]
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9.6.4 Tun komnoHoBKKu CG

Nt -
n oo P ]
- BT
——
— H
A 200 | |_ 2 H 200
@ Huwwn dpyHaamerTa?
$ 300
T |
|
) M o
AV v 200 o~
1 = 6
Bl Hh : B Jo Ceuenve A — A
u — T % <
an v/ S
7 c
d10
e2
B-B m
‘ I &, BbIHOCHOI anemeHT X:
YcTaHoBoYHas NAUTa WaxThl
Bua: 6e3 Hacoca
& Y
@ ° N %
0-90° « ; i
v _=1m/s <
max. b2

BbIHOCHOIA anemeHT Y:

: BEHTUNALMOHHbBIN CTOSK,
o H OnopHoe KonbLo

®@: MMHMManbHBIN YPOBEHb BOABI (3HAYeHMs CM. Ha rpaduke Ha cnegytoLlen
cTpaHuue),

®: HanonbHoe pebpo (= Maea 9.6.7, Ctpanuua 128)

@: npuTok,

®: HanopHbI TPYOONPOBOA NOAKIOYEH K TPyOe-LuaxTe 6e3 BHYTPEHHUX
HanpsPKEHUI U CUITOBOr0 BO3AENCTBUSA.

Tabnuua 54: Pasvepbl [MM]

Tunopasmep DN, . DN, yac. D a a2 a2 az?" b b, b, d, dg d;,
700 - 470 400 700 711 650 1120 870 430 1500 300 600 600 710 740
800 - 540 500 800 813 700 1220 970 480 1800 360 720 680 810 860
900 - 540 600 900 914 760 1320 | 1070 530 1800 360 720 700 910 960
1000 - 700 700 1000 1016 810 1430 | 1160 580 2300 | 460 920 880 1015 | 1080
1200 - 870 900 1200 1220 910 1630 | 1360 680 2800 560 1120 | 1070 | 1220 | 1290
1500 - 1060 1200 1500 1524 | 1060 | 1960 | 1690 850 3500 700 1400 | 1330 | 1520 | 1600
1600 - 1060 1300 1600 1625 | 1110 | 2080 | 1810 920 3500 700 1400 | 1420 | 1620 | 1700

20) Bce pa3mepsbl HULL DyHAAMEHTa OTHOCATCS K MCMOSTHEHMIO LWaxTbl 6e3 NpoMexyTo4yHoro cnaHua.
21) PaccuutaHo gnss DN2 makc.

22) CobntopaTtb pasmep HeyKOCHUTENbHO

23) 3HadeHne ans MakcumanbHOW ANWHLI ABUraTens
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Tabnuua 55: Pasvepbl [MM]

Tunopasmep e €, h, e m?» m,* n» P |5 2 G | b t

700 - 470 450 750 420 1500 1170 455 1260 960 1060 380 2400 770 570
800 - 540 519 900 525 1800 1270 505 1375 1075 1175 440 2450 835 660
900 - 540 519 900 515 1800 1380 560 1480 1180 1280 440 2650 925 660
1000 - 700 673 1150 765 2300 1520 625 1620 1280 1380 560 3250 980 850
1200 - 870 833 1400 1000 2800 1720 725 1850 1510 1610 680 4000 1100 | 1050
1500 - 1060 1048 1750 1460 3500 2050 895 2180 1840 1940 860 4050 1300 | 1320
1600 - 1060 1048 1750 1230 3500 2170 965 2280 1940 2040 860 4450 1380 | 1320

[onycTuMble OTKITOHEHUSA pa3MepoB:

= BenunuuHa OTKNOHEHWU pa3mepoB CTPOUTENbHBLIX KOHCTPYKUMin cornacHo DIN 18 202,
yacTb 4, rpynna B

= CgapHas koHcTpykuma: B/F no DIN EN ISO 13920

= [lonycTMble 3HaYeHUs OTKIOHEHNS NS YCTaHOBOYHOIO KOHYCa (BbIHOCHON 311eMEeHT
Y): 1ISO 2768-mH

= HanopHbin donaHey, cornacHo DIN EN 1092-1 PN6/DIN EN 1092-2 PN6

Mpacdhuk notepb

2.5 -DN, = 200
@ @ @ 4 | @ @ @@@“@ M g-DN2=ZSOmm
2,0 7 7 () 16 2
N/ AR, / 43¥1i07 ® - DN, = 300 mm
Hy ges [M] ® - DN, = 350 mm
/ / / /Y ® - DN, = 400 mm
1,0 / ~ Vi YaAwAVA. ® - DN, =500 mm
0s 7/ / . / . YRV / ® - DN, = 600 mm
' - DN, = 700 mm
0.6 7 / // 7 YA VA / // s ® - DN, = 800 mm
05 7 / » A AT ® - DN, = 900 mm
/ / A 717 ® - DN, = 1000 mm
- / AV via ® - DN. = 1100 mm
yARNVARRvA / 1/ / 2
03 7 7 ® - DN, = 1200 mm
/ / 7 ® - DN, = 1300 mm
0,2 Vi A7 ® - DN, = 1400 mm
7 7 / p //// /// ® - DN, = 1500 mm
@ - DN, = 1600 mm
/ / / :
o1 / N/
0,1 0,2 03 04 0506 08 1 Q [m¥s] 2 3 4 5 6 8

dopmynbl ana pacyera:

H=Hy, +AH,
AH,

H, 564, BKNIOYAET B CEb5:

- MoTepwn B HarHeTaTenbHOM Tpybe (TpeHue B Tpybe)
- H, 464, (CM. Tpachuk)

= KoneHo

= [nwvHa HanopHoro Tpy6onposoaa = 5 x DN,
= OO6paTHbIv 3aTBOpP

* [NoTepu Ha BbIxoae v/2g
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Mpadhmk AN MMHMMaNbLHOro yPOBHA BOAbI
3akpbiTast kKamepa MosicHeHne

t L["(T)‘(;Y(‘)l 3 - Amacan P 700 - 470
4 - Amacan P 800/900 - 540
3000 5 - Amacan P 1000 - 700
2500 6 - Amacan P 1200 - 870
2000 7 - Amacan P 1500/1600 - 1060

1600

1200

1000 4
900 3

800
700
600
500

400

0.1 02 03 04050608 1 15 2253 4 5 678
Q [m3s]
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9.6.5 Tun komnoHoBkK DU

P,
P,
[

200 3, ﬁ 200

300
‘ |
i Il o
n
200 o~
g - i CeueHre A — A
-
c
BbIHOCHO# aneMeHT X:
YcTaHoBOYHAsA NnuTa WaxThbl
Bupa: 6e3 Hacoca
Y
a )
o
AN,
d
0-10° .
Vo, = 1mis BbIHOCHO anemMeHT Y:
b, OnopHoe KonbLo
@: BEHTUINSALMOHHbIV CTOSIK,
®@: MUHMManbHBIN YPOBEHb BOAbI (3HAYEHMSA CM. Ha rpaduke Ha cnegytoLlen
cTpaHuue),
®: HanonbHoe pebpo (= naea 9.6.7, CTpaHuua 128)
@®: NpUTOK,
®: He repMeTUYHO,
®: HanopHbIN TPyOONpoBOA NOAKIIOYEH K TpyOe-LuaxTe 6e3 BHyTPEeHHUX
HanpsPKEHWIN 1 CUITOBOrO BO3OENCTBUS.
@: BcacbIBaloLWMIA 3KpaH — AONONHMTENbHOE 060pYA0BaHNE ANA YMEHbLUEHNUS
MWHMMAaIbHOro YPOBHS BoAbl t,
Tabnuua 56: Pasvepb! [MM]
Tunopasmep |[DN,,,.| DN, D a a, a, b b, b,
Makc. 6e3 c 6e3 c
BCacbliBawlle BCcacbiBawLWu BCcacbiBaklle BcacbiBaloLlwn
ro 3KpaHa M 3KpaHOM ro 3KpaHa M 3KpaHOM
ds d, ds d,
700 - 470 400 700 711 650 860 610 | 1500 300 - 300 -
800 - 540 500 | 800 | 813 | 700 | 960 | 710 | 1800 360 - 360 -
900 - 540 600 900 914 760 | 1060 | 810 | 1800 360 - 360 -
1000 - 700 700 | 1000 | 1016 | 810 | 1160 | 910 | 2300 460 - 460 -
1200 - 870 900 | 1200 | 1220 | 910 | 1360 | 1110 | 2800 560 - 560 -

24) Bce pa3mepsbl HULL DyHAAMEHTa OTHOCATCS K UCMOSTHEHMIO LLaxThl 6e3 NpoMexyTo4yHoro cnaHua.
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Tunopasmep |[DN,,,.| DN, D a a, a, b b, b,
Makc. 6e3 c 6e3 c
BcachbliBaloLLe | BCcacbIBaloLM | BCachbiBaloLLe | BCacbIBaloLM
ro aKpaHa M 3KpaHoM ro akKpaHa M 3KpaHOM
dB dg d8 d9
1500 - 1060 1200 | 1500 | 1524 | 1060 | 1670 | 1420 | 3500 700 - 700 -
1600 - 1060 1300 | 1600 | 1625 | 1110 | 1770 | 1520 | 3500 700 - 700 -
Tabnuua 57: Pasvepbl [MM]
Tunopasmep d, d, d, e, h; T, m n P4 P LS
6e3 c
BcacbIBaloLLe | BcacbIBaloLWy
ro akKpaHa M 3KpaHOM
d, d,
700 - 470 600 | 710 | 1100 450 650 420 | 1050 | 930 | 1160 | 860 | 960 | 380 | 2400
800 - 540 680 | 810 | 1250 500 700 525 | 1300 | 1030 | 1260 | 960 | 1060 | 440 | 2450
900 - 540 700 | 910 | 1250 550 700 515 | 1300 | 1130 | 1360 | 1060 | 1160 | 440 | 2650
1000 - 700 880 | 1015 | 1600 600 900 765 | 1700 | 1240 | 1500 | 1160 | 1260 | 560 | 3250
1200 - 870 1070 | 1220 | 2000 700 1100 1000 | 2100 | 1440 | 1700 | 1360 | 1460 | 680 | 4000
1500 - 1060 1330 | 1520 | 2450 850 1300 1460 | 2650 | 1760 | 2010 | 1670 | 1770 | 860 | 4050
1600 - 1060 1420 | 1620 | 2450 900 1300 1230 | 2600 | 1870 | 2130 | 1770 | 1870 | 860 | 4450

t, = 1,1 X ypoBeHb BoAbl, Makc. 2 X t,
BbicoTta obnuuoBku yrnos (b, u b,) kak t,

JonycTumMble OTKNOHEHWS pa3aMepoB:

= BenunuuHa OTKNOHEeHU pasmepoB CTPOUTENbHBLIX KOHCTPYKUMiA cornacHo DIN 18 202,
yacTb 4, rpynna B

= CsapHas koHcTpykumna: B/F no DIN EN ISO 13920

= [lonycTMble 3Ha4YeHUsi OTKIOHEHUS As YCTaHOBOYHOIO KOHYCa (BbIHOCHON 311eMEeHT
Y): ISO 2768-mH

= HanopHbin donaHew cornacHo DIN EN 1092-1 PN6/DIN EN 1092-2 PN6

Mpadcdhuk notepb

1,0 — B ® - DN, = 200 mm

by 1] / / / /1 1/ // ié@-DN2=300MM

@ - DN, = 350 MM

06 ; // / / // / /- // A6} ® - DN, = 400 mm

0>/ / / / yaAVAV ® - DN, = 500 Mm

04 7 // / / vARRVARvanvi / /1] @@-DNZ=600MM

® - DN, =700 mm

03 / / yavAviVi G%@-DN2=800MM

/ / / ® - DN, =900 mm

/ // @® - DN, = 1000 Mm

02 ® - DN, = 1100 MM

SRy ARV ST TS/ @ N = 1200w

/ / / @ - DN, = 1300 Mm

/ / /1/ ® - DN, = 1400 MM

® - DN, = 1500 Mm

01 17 / / // // 7 / @-DN§=1600MM
0.08 / /1) /
0.06 // / / / / // /
" // [ // / A //// /// / ////

001/ / /
0,1 0,2 0,3 04 05 06 08 1 Q [m3fs] 2 3 4 5 6

25) CobntopaTtb pasmep HeyKOCHUTENbHO
26) 3HadeHne ans MakcumanbHOW ANWHLI ABUraTens
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dopmynbl Ansa pacyeTa:
H=Hg, + AH,
AH, = [Notepu B oTBOAE hy |, (CM. FpacUK)
= [NoTepwn B HarHeTaTenbHOM Tpybe (TpeHne B Tpybe)

* Hya (@pmatypa, ...)
Hy an. OMIPEOENSATH OTHOCUTENBHO YCTPOWCTBA.

Mpadhmkn ons MUHMMaNbLHOrO YPOBHSA BOAbI

OTkpbITas kamepa MosicHeHne
(ncnonHeHne 6e3 BcacbiBaroLwero akpaHa J d,)

t1 [mm] 3 - Amacan P 700 - 470
4000 = 4 - Amacan P 800/900 - 540
3000 7 5 - Amacan P 1000 - 700
5500 6 o 6 - Amacan P 1200 - 870
5 7 - Amacan P 1500/1600-1060
2000 4

1600 3

1200
1000

800
600
500
400

0,1 02 0304 06 08 1 1,5 2253 4 5678
Q [m¥/s]
OTkpbITast kKamepa
(ncnonHeHne ¢ BcacbiBaOLWMM 3KkpaHoMm & d,)
t1 [mm]
4000

3000
2500 7
2000 6
1600

1200 3
1000 —

800
600

500
400

0,1 02 0304 06081 15 2253 4 5678
Q [m?/s]

27) Bce pa3mepbl HULW hyHAaMEHTa OTHOCATCA K MCMOSHEHMIO LWaxXTbl 6e3 NpoMexyTo4YHOro dnaHua.
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9.6.6 Tun komnoHoBKKu DG

, @
:
[T

P,
P,
[
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N @ b
[

1T

200
27)

@ | Hwvww dpynpamenTa

300

-I-fr |
|

\ | M o
7 === re}
200 N~

CeyeHne A — A

BbLIHOCHOIA anemeHT X:
I € YcTaHoBOYHadA NNuUTa LWaxThbl
Bupa: 6e3 Hacoca
Y

@ ® | 3

0-90° “ ‘ 9,
v . =1m/s

ma.

BbIHOCHOV anemeHT Y:

@®: BEHTUNALMNOHHbIN CTOSIK,
OnopHoe KonbLo

®: MMHMManbHBIN YPOBEHb BOAbI (3HAYEHMSA CM. Ha rpaduke Ha cnegytoLlen
cTpaHuue),

®: HanonbHoe pebpo (= naea 9.6.7, CTpaHuua 128)

@: npuTok,

®: He repMeTnyHO,

®: HanopHbIN TpybonpoBoA NOAKIOYEH K Tpybe-LuaxTe 6e3 BHyTPeHHUX
HanpsKeHU U CUNOBOro BO3OENCTBMS.

Tabnuua 58: Pasvepsb! [MM]

Tunopasmep DN, . DN, vac. D a a, a, b b, b, d, dg dy

700 - 470 400 700 711 650 860 610 1500 300 600 600 710 740
800 - 540 500 800 813 700 960 710 1800 360 720 680 810 860
900 - 540 600 900 914 760 1060 810 1800 360 720 700 910 960
1000 - 700 700 1000 1016 810 1160 910 2300 460 920 880 1015 1080
1200 - 870 900 1200 1220 910 1360 1110 2800 560 1120 1070 1220 1290
1500 - 1060 1200 1500 1524 1060 1670 1420 3500 700 1400 1330 1520 1600
1600 - 1060 1300 1600 1625 1110 1770 1520 3500 700 1400 1420 1620 1700

Tabnuua 59: Pasvepsb! [MM]

Tunopasmep e €, h; b m n ] ) t L t
700 - 470 450 750 420 1500 930 1160 860 960 380 2400 570
800 - 540 519 900 525 1800 1030 1260 960 1060 440 2450 660

28) CobntopaTtb pasmep HeyKOCHUTENbHO
29) 3HadeHne ans MakcumanbHOW ANWHLI ABUraTens
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Tunopasmep e €, h; b m n P4 P2 5 ™ t
900 - 540 519 900 515 1800 1130 1360 1060 1160 440 2650 660
1000 - 700 673 1150 765 2300 1240 1500 1160 1260 560 3250 850
1200 - 870 833 1400 1000 2800 1440 1700 1360 1460 680 4000 1050
1500 - 1060 1048 1750 1460 3500 1760 2010 1670 1770 860 4050 1320
1600 - 1060 1048 1750 1230 3500 1870 2130 1770 1870 860 4450 1320

,D.OI'IyCTI/IMbIe OTKJIOHEHNA pa3MepoB:

BenununHa OTKNOHEHUA pa3mepoB CTPOUTENbHBIX KOHCTPYKUMin cornacHo DIN 18 202,
yacTb 4, rpynna B

= CaapHas koHcTpykumna: B/F no DIN EN ISO 13920

- ,D,OI'IyCTI/IMbIe 3Ha4YeHUA OTKNOHeHUA ANna yCTaHOBOYHOrO KOHYyCa (BbIHOCHOIZ ANeMeHT
Y): ISO 2768-mH

HanopHbin donaHew cornacHo 1ISO 7005/2, DIN 2501 PN6

MNpadcdhuk notepb

1,0 — B ® - DN, = 200 mm

by e 1] 7 / / /1 1/ // @@-DNZ=300MM

@ - DN, = 350 MM

0,6 » // / / // / /7 / TaVAE @-DN2=400 MM

0317 / / / YAVAV ® - DN, = 500 MM

0.4 7 // / / vARRVARvanvi / /1] ié ® - DN, = 600 MM

® - DN, =700 mm

03 / / [ /1/1/1/ [} ® - DN, = 800 wm

/ / / ® - DN, =900 mm

/ // @® - DN, = 1000 MM

0.2 ® - DN, = 1100 MM

SRy AR ST TS/ @ N = 1200

/ / / @ - DN, = 1300 MM

/ / /1/ ® - DN, = 1400 MM

/ / / / / @® - DN, = 1500 mm

0l 7T T/ / yAWi @ - DN, = 1600 MM
0.08 / /LT / /
0.0 // / / / y / y 7
/ / /
" // / // / A4 /| // /// /1/ //

0oa L7/ / /
0,1 0,2 0,3 04 05 06 08 1 Q [m3fs] 2 3 4 5 6

dopmynbl ana pacyera:
H=Hyg, + A H,

AH, = [MoTepun B oTBOAE hy, (CM. FPACUK)

= [loTepwu B HarHeTaTenbHOW Tpybe (TpeHne B Tpybe)

Hy . (@pmaTtypa, ... )
Hy an. OMIPEAENATH OTHOCUTENBHO YCTPONCTBA.
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Mpadhmk AN MMHMMaNbLHOro yPOBHA BOAbI
3akpbiTast kKamepa MosicHeHne

t L["(T)‘(;Y(‘)l 3 - Amacan P 700 - 470
4 - Amacan P 800/900 - 540
3000 5 - Amacan P 1000 - 700
2500 6 - Amacan P 1200 - 870
2000 7 - Amacan P 1500/1600 - 1060

1600

1200

1000 4
900 3

800
700
600
500

400

0.1 02 03 04050608 1 15 2253 4 5 678
Q [m3s]
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9.6.7 MabapuTHbIe pa3Mmepbl HaNnofibLHOro pebpa
KoHcTpyKkumns BXogHOW KaMepbl — NOBEPXHOCTU CTEH (ANs NpeAoTBpaLleHUs
obpa3oBaHUA 3aBUXPEHUI)

Ha cTopoHe nogaym Hacoca 06513aTeNbHO AOMKHO ObITh HanonbHoe pe6po. OHO
npefoTBpaLLaeT nosiBreHne 3arnybneHHoro (MpUnonbLHOro) BOAOBOPOTA, KOTOPLINA, KpOMe
NpoYero, MOXeT NPUBECTU K CHUXKEHUIO MPON3BOAUTENBHOCTM Hacoca. [JoNoMHUTENbHO K
3TOMY, GETOHHbIE NOBEPXHOCTM CTEH U MOMa BO BXOAHOW KaMepe AOMKHbI ObiTb
LLepoxoBaThIMK. V13-3a LLepoXoBaToi NOBEPXHOCTU YMEHbLIAETCSI OTAENeHNe
NMOrpaHWYHOro Crosi, KOTOPOE NMPUBOAMT K 3aBUXPEHUSIM Yy CTEH U nona.

HanonbHoe pe6po n BxogHasi kKamepa

= AHTMBUXpeBble pebpa BO BXOAHOM COMe AOMKHbI BbITh HAaNpasneHbl OMHAKOBO C
HanosbHbIM PEGPOM.

" yI'IOp CKOObI PacnosioXeH TakK e, KakK pe6pa BO BXOAHOM conne.
T @

agy

’ | B

Puc. 63: NonoxeHne yCcTaHOBKM HACOCHOrO arperata

1 Ckoba
2 AHTMBUXPEBbLIE pebpa
3 HanonbHoe pebpo
BapwuaHT 1: HanonbHoe pebpo, BapuaHT 2:
oTnuToe 13 6eToHa cTansHom Npogurb
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Tabnuua 60: Pasvepb! [MM]

[MpuBUHYMBaAETCA K MOy BXOAHOW Kamepbl

HanonbHoe pebpo no ueHTpy noa Tpybowi-LLaxTon

Tpyba-waxTa

g0 w >

BxogHas kamepa

Tunbl komnoHoBku BU, CU, DU

Tunopasme hg CH S, Sy (e,) Ix
[ B UCMOJSIHEHUU | B UCMOJSIHEHUMU C | B UCTMOJIHEHUN | B UCMOJTHEHUU C
6e3 BcacbIBalOWUM 6e3 BcacbIBaloWMM
BCacCbIBaoLLEro 3KpaHoM d, BCacbIBaKoLero 3KpaHom d,
aKpaHa dg aKpaHa d,

500 - 270 120 15 60 10 350 400 670 720

600 - 350 190 | 20 70 10 400 500 875 940

700 - 470 230 | 25 90 10 450 650 1000 1200

800 - 540 265 | 25 100 12 500 700 1165 1300

900 - 540 265 | 25 100 12 550 700 1165 1300

1000 - 700 335 | 30 120 12 600 900 1375 1675

1200 - 870 410 | 30 120 12 700 1100 1650 2050

1500 - 1060 | 515 | 40 140 12 850 1300 2050 2500

1600 - 1060 | 515 | 40 140 12 900 1300 2050 2500
Cnoco6bl yctaHoBkU BG, CG, DG

I T; b
< %
R 45°

Puc. 64: HanonbHoe pebpo Ans 3akpbITON kamepbl
Tabnuua 61: Pasmepbl [MM]
Tunopasmep hy S, S, Sy Ig
500 - 270 120 15 60 10 430
600 - 350 190 20 70 10 545
700 - 470 230 25 90 10 650
800 - 540 265 25 100 12 740
900 - 540 265 25 100 12 790
1000 - 700 335 30 120 12 940
1200 - 870 410 30 120 12 1150
1500 - 1060 515 40 140 12 1450
1600 - 1060 515 40 140 12 1500

OnwvHy |, HanonbHoro pebpa HeobxoaMMo NoaorHaTh C HakMmoHOM 45° BO BXOHOW

Kamepe.

Amacan P
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10 CBnaeTenbLCTBO O 6€30NacCHOCTM OOOpyAOBaHUS

Tun:

Howmep 3akasa/
HOMED MOBULIMN BAKA3BE™: ooiiiiie it eie st e ee st ente e e et e s st e e e sae e s e e ssees e e ebe e s e e abees e e seese e s e eseensesaeeneesaeensesneensenneeneeees

[ata nocraBku:

OBMACTD MPUMEHEHMS:  iiiieeiiiee e ittt e e steeeeeteeeaaeeee e seeeaasseeeaasaeeeasseeesssseeeasseeeeasseaeensseeesnseeesanseeeaseaeennseeennnnen

[1EPEKAUMBAEIMASN WUAKOCTD™: ittt ettt e e st e et e e e et e e e et e e e sae et e e ae et e e s b e et e s b et e ease e e e e s b et e e s b et e eabs e e e nabn e e e nanneeenaneeeenneean

Hy)KHOG OTMETUTb KPECTUKOM™:

O O O O
paouoakTnBHasa B3pblBOOMNacHas efgKas A00BUTaA
O O O O
BpeaHasa ansa 340poBba 6Guonornyeckn onacHas Nerko BocniiamMmeHsarLwanca 6e3onacHas

FIPUUMHA BOBBPATA™:  oiiiieeeeae s e see e eesessestesteseeseeseeseese s e s e eseeseasesse s enseseeseebeas e s eseeseesessessesseneeneaneesensennens

L]0 LY L= T OSSO UR U PRPRRPPROE

l/|3/:|,enme/anHa/:|,ne»<Hocm Obinn nepen OTI'IpaBKOVI/I'IO,ElI'OTOBKOVI TWaTeslbHO ONOPOXHEHbI, a TaKKe OYULLEHbI USHYTPU 1N CHaPYXWN.

HacTosiLym Mbl 3asiBNsieM, YTo AaHHOe u3fenve cBo6oaHO OT ONacHbIX XMMUKATOB, a Takke GUONMOrMyecknx U paanoakTMBHbIX
BelLeCTB.

B Hacocax ¢ npuBogomM Yepes MarHuTHyto MydqTy BbIHYTb U3 Hacoca y3en BHyTpeHHero potopa (paboyee koneco, Kpblllka koprnyca,
ornopa KornbLa NOoALMMHMKA, NOALLUNMHUK CKOMbXEHWS, BHYTPEHHWIN POTOP) U OYUCTUTBL ero. [pu HerepMeTuyHOCTH
pa3fennTenbHOro cTakaHa Takke O4ULLAITCS BHELWHUIA poTop, hOHapb MOALUMMHUKOBOrO KPOHLUTENHA, 3aLMTa OT yTeyek u
NOALUMMHUKOBBIA KPOHLUTENH U MPOMEXYTOUHbIN SNIEMEHT.

B Hacocax ¢ SKpaHMpPOBaHHbIM arekTpoasuratenem, anga o4UCTkn U3 Hacoca Heobxoanmo BbIHYTb POTOP 1 NOALWNAHUK CKOSbXEHUS.
I'Ipvl HerepMeTUYHOCTU pas3fennuTenbHOro cTakaHa kamepa cratopa NpoBepseTca Ha BXo, NepekavymBaeMom XUAKOCTU 1, Npu
HeobX0AMMOCTH, CHUMaETCS.

O MpuHumaTtb ocobble Mepbl NPeJoCTOPOXHOCTU MNpu nocneayrwem Ncnosfib3oBaHnn He Tpe6yeTc;|.

O Heob6xoammbl crieaytoLlme Mepbl NPEAOCTOPOXKHOCTU B OTHOLLEHUM MPOMBIBOYHBIX CPEACTB, OCTATOUHbIX XUAKOCTEH U
yTUnm3auum:

Ml noareepXagaem, YTo BbllleyKa3aHHble CBeleHUS npaBuibHble U MOJHble, a OTNpaBKa OCYLLEeCTBAEeTCA B COOTBETCTBUN C
TpeGOBaHMHMM 3akoHoAaTenbCTBa.

MecTo, gata n nognucb Anpec MeyaTb rpMmbl

30) ObsasaTenbHble AN 3anofiHeHus nons

130 u3 132 Amacan P



KSB b‘ Ykasarenb

Ykasarenb

A

Abpa3suBHble cpeabl 50

B

Beop B akcnnyaTtauuio 46

BapbiBo3awumTa 12, 24, 25, 27, 37, 38, 39, 40, 44, 45, 47,

48, 49, 52, 53, 59, 70
BkntoyeHwne 47

Bosspat 17

BbiBog 13 akcnnyartauumn 51

a

OaTtunkm 39
[OemoHTax 64

3

3anacHas YyacTb
3aka3s 3anacHbIx Yyacten 84

n

Vcnonb3oBaHue no HasHayeHuo 10

K

Komnnekt noctaBku 23

KoHcepBauusa 16
KoHcucTeHTHast cmaska
KayecTBO KOHCUCTEHTHOM cMas3ku 62

KoHcTtpykumna 20
KoHTponb Temnepatypbl NOALMNHUKOB 42
KoHTponb yTeyek 42

MomeHTbI 3aTskkm 84
MonTax 24, 64

H

HeuncnpaBHocTu
MpuynHbl 1 cnocobbl ycTpaHeHnsi 86

HenonHble mawuHbl 7
Howmep 3akasa 7

(0

O6nactu npumeHeHus 10
OnucaHve nsgenusa 19

n

MepekaunBaemas XMAKOCTb
[noTHocTbL 49
[NoBpexaeHne
3akas 3anacHbIx YyacTten 84

[MoBTOpHbLIV BBOA B aKkcnnyaTaumio 51
MogwmnHuk 20
[MomexoycTonunsocTb 38

Mpwueog 20

P

Pa6oTa ¢ yacTtoTHbIM npeobpasoBaTtenem 38, 48
PaboTbl ¢ cobntogeHnem TexHukn 6esonacHocTu 11
Pe3seps 3anacHbix yacten 85

Peknamaunmn 7

C

CupetenbcTtBo 0 6e3onacHocTn obopynoaHus 130
Cnyuaii HencnpaBHocTu 7

Cmaso4yHas Xxuakoctb 59
Konuyectso 60

ConyTcTBytoLLasi JoKyMeHTauus 7

-

TexHuka 6esonacHocTn 9
Tun pa6oyero koneca 20

y

YnnotHeHue Bana 20

YnpaBneHve no ypoBHio 37

YcnoBHoe 0603HayeHne 19

YcTaHoBka 24

YCTPONCTBO 3alumThl OT neperpysku 37
YTeuka yepes TopLeBOe yNnoTHeHWE 42
Ytununsaums 18

X

XpaHeHue 16, 51

3

OnekTpuyeckoe nogkntoveHve 44
OneKkTpomMarHnuTHasi CoBMecTuMocTb 38
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