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JlncTt pasmepoB /| TexHn4Yeckne AaHHble
TpaHcnopTupoBKa, yCTaHOBKA, BBOA, B 3KCNJlyaTaLuio
PyHKLUMOHaNbHasA cxeMma U CNMCOK 3an4yacten 12

OnucaHune yHKLUMA 13
= OTkaumBaHuWe BO3dyxa M3 ra3oBOro otceka (TonbKO Afis YCTPOWUCTB C BaKyyMHbIM HACOCOM)

* BakyymupoBaHue yCTpOMCTBa MO 3amnofIHEHWIO 3rerasomM (YCTponcTBo ¢/6e3 BakyyMHOro
Hacoca)
= 3anornHeHue ra3oBoro oTceka afnerasom

YcTpaHeHMe HeucnpaBHOCTeN, 06¢cnyXxuBaHue
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Becbl gnsa 6annoHa

I'Io>|<any|7|CTa, I'IpOLIl/ITaIZTe 3Ty UMHCTPYKUMIO NO 3KCnnyaTtauun, npexne 4em BBeCTU yCTpOIZCTBO B 3KCnsyaTtauuio.
Taknm 06pa30M MOXHO 6y,u,eT nsbexatb HeMCHpaBHOCTeVI. np0I/I3BOJJ,I/ITeJ'Ib He HeceT HUKaKon OTBETCTBEHHOCTU U
FapaHTVIVI, B Cliy4yae HecobItoaeHWs Nonb3oBaTesnem MHCTPYKLLMVI no 3Kcniyataunu.

DILO Armaturen und Anlagen GmbH, D-87727 Babenhausen octaBnset 3a coboli aBTOPCKOE NpaBoO Ha AaHHYH

OokymeHTaumio. Jlioboe ucnonb3oBaHue 6e3 paspelleHusi aBTopa (pa3MHOXeHWe, nepefaya TPETbUM nuuam U
T.4.) BNeYeT 3a cobon wrpad n Bo3meLleHune yuiepba.
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

Ob6wue ykasaHmsa no 6e3onacHOCTU

O6A3aHHOCTU 3KCMNIyaTUpyloLero nepcoHana

YCTPONCTBO CKOHCTPYMPOBAHO U M3rOTOBIIEHO NPY COBMNIOAEHNN HOPM U TEXHUYECKMX crieundukaLmi.
BesonacHas akcnnyaTaumsi yCTporicTBa MOXeT ObITb AOCTUrHYTa TONbKO NP COGNOAEeHNM BCeX
HeobX0AMMbIX MepPonpPUATUNA.

Onepatop AOMKEH YAOCTOBEPUTLCS, YTO

= ycTpoicTBO ByaeT ncnonb3oBaHO TONMbKO ANA TeX Lenen, Ans KOTopbIX OHO NpeaHa3HayYeHo (CM.
Pasgen OnuncaHue usgenus);

" YCTPOMWCTBO 3KCMyaTUPyeTCs B COOTBETCTBUM C MHCTPYKLUMUSIMU 1 B XOPOLLUMX YCIOBUSIX;
" HUKTO He GyaeT NoBpeXxaeH Nnpu aKcnnyaTauum yCTpOMCTBa;

= 00CnyXmBaLLMi U PEMOHTHBIVM NepcoHan gonylleH K pabote B Tpebyemoin 3alumnTHON oaexae,
KOTOpas ncnonb3yeTcs Ha NPOTSXKeHUM BCero nepuoga paborthl;

" MonHble 1 pa3bopurBble MHCTPYKLMM MO 3KCMNyaTauum 4OCTYNHblI Ha MecTe paboThbl;

" TONbKO KBanMULMPOBaHHbIA NepcoHarn aKkcnyaTupyeT UM peMOHTUPYET YCTPOCTBO;

"  3TOT NepcoHan perynsipHo MHCTPYKTUPYeTCcs No 6e30MacHOCTM, 3alUumTe OKpY»KatoLLen cpebl U,
YTO 3TOT NEepPCOHan NOMHOCTbIO MOHUMAET MHCTPYKLMM MO 3KChnyaTauum u B YaCTHOCTU Mepbl

NPeaoCTOPOXKHOCTH;

=  3Haku 6e30nacHOCTM N BHUMaHNSA CMOHTUPOBaHbI Ha yCTpOIZCTBe, pa360qu|Bb| n He y6mpa+0Tcs=|.
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

CneumnanbHble TpeboBaHUA 6€30MacHOCTU U CTaHAAPTHbIe 0603Ha4YeHusA

B AaHHOM MHCTPYKUMM MO 3KCnnyaTauun AaHbl NpenynpexaeHus ons Toro 4tobbl obpatuTb Balle
BHMMaHWE Ha OCTaTOYHbIE PUCKM MPU UCNONb30BaHNM YCTPOMCTBA.

OcTaTo4HblE PUCKN HECYT ONACHOCTb A1
= [lepcoHana

= [lpoaykuun n obopyaoBaHus

=  OkpyxatoLLlen cpeqbl

3Hakn wncnonb3yemble B WHCTPYKUMM MO 3KCNyaTauum AOMKHbI MpYBIeYb Bale BHUMaHWE K
TpeboBaHuaM 6e3onacHoOCTU:

Bo3amoxeH puck AnAa nepcoHana (OMacHOCTb AN XW3HW, OMNacHOCTb
TpaBMbl)

OnacHocTb

Bo3moxeH PUCK ansa 060pyn0BaHVIﬂ, MaTepuanoB un OKPY)KalOU.Ieﬁ cpeAabl.

OCTOpPOXHO

OnacHocTb nopaxeHus INeKTPpn4eCKMM TOKOM

"maBHoM 3agaven TpeboBaHMIn 6e30nacHOCTU n3bexaTb TpaBM OOCNYKMBAKOLEro NnepcoHana.

= Ecnu nosBnsetcs curHan ,OnacHoOCTb", He UCKIIOYEHO BNUsHME Ha obopyaoBaHue, matepuansl U
OKpY>XaloLLyto cpeay.

= Ecnu noasndetca curHan ,lpeaynpexaeHune’, HeT onacHOCTM A4fs nepcoHana.
CooTBETCTBYIOLLNA CUMBOJST, KOTOPbIA MCNOMb3YETCS HE MOXET 3aMEeHUTb TEKCTOBbIE MpeanucaHus no

6e3onacHoCTH.
Heobxoaommo Bcerga untatb TEKCT NpeanmcaHns no 6e3onacHocTu.

°
1 [aHHbIn cuMBON uMcnonb3yeTcsa ANA MHopMauunW, Ans Nyywero MNOoHUMaHus
paboTbl yCcTponcTea.
Note
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

OcHoOBHbIe TpeboBaHUA 6e3onacHOCTU B npouecce JKcnnyaTnpoBaHus

°
OGopyaoBaHMe MOXeT OOCNyXMBATbCA TONbKO  KBanUUUUPOBaHbLIM

1 nepcoHanom cepTudumuupoBaHbiM B cootBetctBUM ¢ EC  305/2008
ctaHpgapTtamum. [NepexogHon nepuog ao 30 UioHs 2009.

Information

Tonbko cneumanbHO 06y‘-IeHHbIIZ nepcoHasn MoXxeTt pa6OTaTb C yCTpOVICTBOM N TOJIbKO B MNOJIHOM
COOTBETCTBMU C UHCTPYKUMNAMU NO 3KCNnyaTtauynn.

Mepen BkAOYEHMEM YCTPOWCTBA, yoeamTech YTo:
Tonbko 00y4eHHbI NepcoHan UCNosb3yeT YCTPONCTBO
HWKTO HEe MOXeT NonyyYnTb TpaBMy

Mepen BKMOYEHMEM YCTPOWCTBA, NPOBEPbTE, HE MOBPEXOAEHO N OHO, W UCronb3yeTcs B
HOpManbHbIX ycrnosusax. Mpu oGHapyXeHUW NOBPEXAEHUS, COOBLLINTE OTBETCTBEHHOMY ULLY.

Mepen BkNOYEHMEM YCTPOWCTBA, yoeamTech, YTo cobnoaeHbl Bce Mepbl No 6€30nacHOCTH.

Mpun KOHUEHTpauumn NPoAYyKTOB pa3fnoxeHna anerasa > 100 ppm, Mbl
pekoMeHAyeM ucnonb3oBaTh hunbTp AN 3aWmThl YCTPOUCTBA.
B cny4yae 3arpsisHeHusi, Npoay1Te YCTPOUCTBO (B TeYeHUU 10 MUHYT) YACTbIM

OcTopoxHO anerasoMm, LMpPKynauus.

Bce rasoBble pe3epByapbl U cOCyAbl NoAcOeAeHEeHHbIe K YCTPOUCTBY Yepes
LWUSIAHIM, AOJTXHbI ObITb OCHaLEeHbl COGCTBEHHbLIMU YCTPOUCTBAMM 3aliUTbI OT
M30bITOYHOroO faBfieHUsl U Bakyyma.

3awmTHOE 060opyaOBaHME YCTAaHOBIIEHHOE Ha YCTPOMUCTBE, NpeaHO3HAa4YeHo
TONbKO AJIS ero 3awWwmnTbl U He MOXeT HeCTU Harpy3Ku cBsi3aHHbIe C

OnacHocTL Mcnonb3oBaHMEM rasoBbiX pe3epByapoB.

B cny4yae He npaBUIbHOro UCNONb30OBaHUA YCTPOMCTBA, CyLlecTByeT
ONacHOCTb B3pbiBa ra3oBbIX pe3epByapoB.
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

YcTaHOBKa ycTponcTBa
= YCTaHOBMTE YCTPONCTBO Ha POBHYIO NOBEPXHOCTL. He pekomeHayeTca ycTaHaBnmMBaTb
YCTPOMCTBO Ha CKMOHE, AaXe C UCMNOoNb30BaHMEM BNOKMPOBKM KOSEC.

* Mcnonb3ynTe yCTPOWCTBO TOMbLKO B 6onbLlumnx nomelleHnsx (o6bem komHatbl 100 m?) ans
npefoTBpaLLeHns NpeBbllLEeHNs NpeaenbHO AONYCTUMOro YPOBHSA anerasa npu yteyke.

" I'Ile ncnonb3oBaHUM yCTpOVICTBa B MarneHbKNX NoMeLLeHmsaX, HeobXxoaMmMo NCNoMb30BaTh
yCTpOIZCTBa npegynpexageHnda o KOHUeHTpauun arnerasa. Heobxoanmo npegycMmoTpeTb
BO3MOXHOCTb 6bICTpO NOKNHYTb NOMeELLEHNE.

= B cnyyae nperpea ycTponcTBa, HEO6X0ANMO OCTYAUTL COoCcya C AaBlieHNEM BO uU3bexaHuu
NpeBbILEHNs AOMYCTUMOrO AaBneHus.

MepcoHanbHbIe cpeacTBa 3aWMThI ANs 06CNyXUBaloLero nepcoHana

=  3awuTHble nep4yaTkn no3pondwomne pa6OTaTb C ynpaBnidawwnMn anemMmeHTamn.

= 3awwuTta cnyxa pekkoMeHayeTCcs AN BCeX YCTPOWCTB ypoBeHb LWyMa koTopbix > 80 O6(A). MNpwu
85 [16(A) HeobGxoanmo 0bs13aTenbHO UCMOSb30BaTh 3aLUMUTY.

= BawuTtHas obyBb

= Heobxoanmo MCnonb3oBaThb 3aLMUTHbLIE OYKM npun pa60Te C WwnaHramm v pr6KaMI/I noa
AaslieHneM, a Takke B MmecCtax n coeamHeHund, B KOTOPbIX BO3MOXXHA yTeu4Ka ra3a uin XXMaKkocTtw.

OCHOBHbIe Mepbl 6e3onacHoOCTU BO BpeMs IKcnnyaTaunmn

= HeobxoanMMble MHCNEKUUN 1 Neproabl 0GCNYXMBAHUS ONUCaHbl B MHCTPYKLMK MO 3KCMyaTauum.

= Cnepnynte npeanucaHusiM MHCTPYKLMI MO 3KCnyaTaumm, a Ans oTAenbHbIX YacTen UCnonb3ynTe
COOTBETCTBYHOLLME MHCTPYKLMM NO IKCMyaTaLuu.

= [Mepen npoBeaeHVeM 06CnyXMBaHUS HEOBXOAMMO OTKIIOYUTL YCTPOWCTBO OT UCTOYHMKA
NUTaHUS U 3aKPOWTE €ro BUCSYMM 3aMKOM, KIoUM OT KOTOPOro AOSMKHbI HAXOAUTCS Y nepcoHana,
OTBEYaloLLEero 3a PEMOHTHbIE paboThl.

= Ecnu HeT raBHOro BbIKIKOYaTenNs, oTKNYnTE kKabenb NMTaHus.

= [lpu 3ameHe TKenblX YacTen, NCNOMb3ynTe NOAXOAALNA NOABEMHbIN MeXaHU3M. Tspkenble
YyacTu HeobXoaUMO NMpPeaoXpaHaTb OT NaAeHus.

= [lepen BbINONHEHNEM 06CNYXMBaHUSI UMM PEMOHTHbIX paboT, ybeautech YTo BCe YacTu
OXNaaunucb 0o KOMHATHOW TeMnepaTypbl.

" |/|C|'|OJ'|b3yl7ITe CMa3Ky, oxnaxaarLyro XUOKoCTb B COOTBETCTBUM CNPUPOOOOXPAaHHbIM
3akoHO4aTesNIbCTBOM.

= Ecnu ycTpoiCTBO 3arpsisHeHO MpoAyKTamu pasfoXeHUs anerasa, HeobxoauMmo cobnioaatb
AOMNONHUTENbHbIE Mepbl GesonacHocTu. lMpuMeHsANTe 3alUTHYI0 odexay B COOTBETCTBUM C
YPOBHEM 3arpsi3HeHusl.

= Habop ong 3awmnTbl AOCTYNeH ANg 3akasa no criegyowemy aptukyny: 3-442-R001.
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

PaboTa ¢ anekTponpubéopamm

Tonbko cneunanbHO 06y4YeHHbIN NepcoHarn MOXeT NPOBOAUTL PEMOHT 3MeKTpnuYeckux Npnbopos.
PerynapHasa npoBepka anektponpmubopos.
lMpoBepka HAAEXHOCTUN SNEKTPUYECKNX COEQMHEHNIA.
Heobxogmmo cpa3sy MeHATb NoBpeXaeHHbIE NnpoBoda/kabenu.

MaHenb ynpaBneHusa gorkHa OblTb 3akpbiTa. TOMBKO CepTUOUUNPOBaHHLIN NepcoHan ¢
HeobX0aUMbIM MHCTPYMEHTOM [OIMKeH paboTaTb C yCTPONCTBOM.

Hukorga He ouuwanTe naHenu ynpasrieHUs U KOpnyca 351eKkTpoobopyaoBaHNS LLAHIOM
C BOOOMW.

PaboTa c 3anpaBo4HbIM 060pyaOBaHMEM

Tonbko cneumanbHo 06yYeHHbI NepcoHan MOXET BbINOMHATbL 0OCNyXMBAHWE U PEMOHT 3anpaBOYHOro
obopynoBaHusi.

Mepen obcnyxuBaHnem, HeoOXOOUMO CHU3WUTL AaBrieHVWe B 3anpaBOYHOM ycTporctee. Heobxoammo
3aMeHUTb LWNaHrM AaBneHus Ha HoBble. Ecnv gawe oTcyTcTBYIOT BMAMMbIE noBpexaeHus. (Cnepyvite
npeanMcaHmam NpomsBoauTens).

Mocne NnpoBeAeHNsi PEMOHTHbIX paboT 1 BBOAOM B 3KCMyaTaumio:

" npoBepuTb HAOEXHOCTb KpenneHUa U CTbIKOBKU BCEX COeNHEHWI;

" y6eﬂVITbCFI, YTO BCE KPbILLUKA 3al'lpaBO‘-IHOIZ rOpJ1I0BUHbI Oakos, (*)I/IJ'IprbI YCTaHOBJIEHbI.

Mepen Havyanom paboTbl C YCTPONCTBOM yb6eauTech YTo:
= BCe mMartepuarnbl, UHCTPYMEHT TpeboBaBLUMIACA AN peMOHTa, yopaHbl 3 paboyen 30HbI;
" BCE XWAOKOCTW, KOTOPbIE MOTYT Pa3nuTbCs, yopaHsbl;

" BCe 3alWTHble YyCTpocTBa 060pya0BaHMS NPaBUbHO YCTAaHOBMNEHbI U (PYHKLMOHMPYIOT.
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

CTaHAapTbl NO 3aluMTe OKpyXaloLlen cpeabl

Mpn paboTe C YCTPOMCTBOM, MOXanyhcra O3HAKOMbTECb C TpeboBaHMAMWM 3akoHOOATENbCTBA MO
3almTe oKpyXKatoLlen cpeabl, obpalleHns n yTunmsaumm BeLecTs.
Cnegylowme BellecTBa MCMNonb3yeMble Npu 0OBCMNYXMBaHUM U pPEeMOHTE YCTPOWCTBa, MOryT Bbl3BaTb

3arpAas3HeHune BoAbl:

= cMa3sblBaloLLMe BellecTBa U Macro;

" ruapaBrM4eckoe Macno;

= oxnakgaloLlas >XUOKOCTb;

" yucTAllMe cpeacTBa coaepkallne pacTBOpUTenu;

M NO3TOMY HE OOJKHbI nonagaTtb B NOYBY N CTOYHbIE BOObI.
OTuK BellecTBa AOMKHbI XPaHUTbCA B COOTBETCTBYHOLLMX COCyaax N yTUunm3npoBaTtbCA B COOTBETCTBUU C
MECTHbIM 3aKOHOOAaTENIbCTBOM.

OnacHocTb

O6opynoBaHue coaepXuUT BpeaHbin ra3 SFe (aneras), KOTopbii onpeaeneH
Knotckmum npotokonom wu BAvAKOWMKA Ha rnobanbHoe noTenfieHue
noteHunanom (GWP) 22800. Oneras gomkeH OTKauMBaTbCA U He OOJKEH
BbINycKaTbCA B aTMocdepy.

Mpun paboTe ¢ anerasom SFs cneaynte M3OK 62271-4 (High-voltage switchgear
and controlgear — Part 4: Handling procedures for sulphur hexafluoride (SFg)
and its mixtures).
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

OnucaHve nsgenusa

3-001-4-R.... ycTpONCTBO AN BaKyyMMPOBaHUA U 3anoniHeHusa (YyCTpoucTBa C BaKYYMHbIM

Hacocom)

yCTpOVICTBO Ona BakyyMmmpoBaHUA 1 3anofTHEHNA NMO3BONAET OTKa4nMBaTb BO34YyX U3 ra30BbIX OTCEKOB U
3anonHATb ra3oBble OTCEKM anera3oM. He I/ICI'IOJ'Ib3yIZTe yCTpOVICTBO Ona opyrmx ra3oe u XWOKOCTEN.

MpaBunbLHOEe Ncnosib30BaHue

Mcnonb3oBaHMe 3TOro ycTpomMcTBa AN nbon gpyron uenm, Moxer bbiTb
HebGe3onacHbIM.

MpouseoauTenb He HeceT OTBETCTBEHHOCTU B Crly4ae TPaBM U NOBPEXAEHUN,
BbI3BaHHbIX UCNOJSIb30OBaHUEM YCTPOWCTBA ANA NPUMEHEHUN, ANA KOTOPbIX OHO
He NpeAHa3Ha4eHo.

Danger

Mbl pekomeHayem, 4ToObl BCe nuua, KOTOpble y4acTBYIOT B 3KCnyaTauumn n pemoHte yctporncts DILO
ObIIM 00yY€eHbl JOMKHBIM 06pPa3oM.

3-001-4-R... yCTPOMUCTBO ANA OTKaYMBaAHUA U 3aNOJIHEHUA

BakyyMHbIN Hacoc:

BakyyMHbI Hacoc NO3BONSIET OCYLLIECTBNATL BaKyyMUPOBaAHME ra30BbIX OTCEKOB.

YUTto0Obl M3bexaTb NOBpEXAEHMS BAKYYMHOIO Hacoca OH AOSMKEH ObiTb 3alMLEH OT M30OLITOYHOrO
[aBneHus.

lMpoBoanTe BakyyMUpOBaHUE TOSbKO, ECITM HET U3OLITOYHOrO AaBfIEHNS B ra30BOM OTCEKE.
OTkaunBaHme anerasa nog M3dbITOYHbIM JABNEHNEM NMPOBOLMTE TOMBLKO C NOMOLLLIO 060pyAoBaHMS Mo
OTKayMBaHu1IO anerasa.

CHu3bTe M30bLITOMHOE AaBneHne BO3ayxa Unm a3oTa OTKpbIB BEHTUb cOpoca rasa.

BakyyMHbIn HAacoC BbINyCcKaeT ra3 TOfbKO B aTtMocdepy.

(TexHU4eckme gaHHble U onMcaHMe CM. B MHCTPYKLMM MO SKCnyaTalmm BakyyMHOro Hacoca).

AnekTpruyeckoe nogknryeHue:

MutaHne nogaeTcs Yepes kabernb C pasbeMOM.
Y6eauTech, YTO ABUraTenb BbIKMOYEH, a GNOK NMUTaHUS COOTBETCTBYET MHAMKALMKN Ha Tabnuyke

asurartens.
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YcTponcTBO ANs 3anofnHeHusi U OTKa4MBaHUA 3nerasa H

3-001-4-R002 3-001-4-R022

OnnHa: 720 mm OnnHa: 720 mm
Wnpuna: 570 mm WwnpwnHa: 570 mm
Bbicota: 1360 mm Bbicota: 1360 mm
Bec: 63 kr Bec: 75 kr

BakyyMHbIN Hacoc
HomMuHanbHas MOLWHOCTb

BcacbIiBaHUA: 16 m3/4, < 1 mbGap

YpoBeHb 3BYyKa: <60 gb(A)

LBerT: opanxesbin RAL 2004

Pabouee HanpsixeHue: nepem. Tok 100-127B nnu 220-240B
YacToTa: 50/60 'y,

JonycTtumasn TemnepaTtypa

OKpyXXalLien cpeabl: 0 pno 45°C (BakyymHbIn Hacoc Busch)

3ﬂeKTpVI'-IeCKOG noakn4yeHue:

MpegoxpaHuTens: 16 A

[nameTp npoBoaa: = 1.5mvm* (AWG 15)
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

TpaHcnopTUpoBKa:

UT06bl M3b6exaTb NOBPEXAEHUS YCTPOMCTBA U YIPOXaKOLMX XKMU3HM TPaBM BO BPEMSI TPAHCMOPTUPOBKMU:

Danger

CTpOl'IbI OOJDKHbl COOTBETCTBOBATb MECTHbIM MNMpaBuiiaM TEXHUKU ©esonacHocTu.

CTtponbl 4OMKHbI ObITh BbIOpaHbl B COOTBETCTBMM C BECOM YCTPOMCTBA (MO BECy
CM. NIUCT pa3MepoB).

He ctonTte nog rpysom.

Tonbko KBanUUUNPOBAHHbIE U YNIOMHOMOYEHHbIE ML OOIMKHbI OCYLLIECTBNSATb
nepeBO3KMy.

YCTPOMCTBO TPAHCNOPTUPOBATb TOJMIbKO B BepTUKaNbHOM nonoxeHnu! He nepeBo3nTb
YCTPOMCTBO B FOPU3OHTaNbHOM MOJSIOXKEHMU, UHaYe Macno BaKyyMHOro Hacoca 3aTe4yéT B
¢unbTpbLI UK KOopNyc.

MoHTax:

Warning

PaGoTaTb C yCTPONCTBOM TOSbKO B MOMELLEHUM UMK B CYXMX MECTax Ha OTKPbITOM
BO3/yXe.

PaGoTa B MecTax C NoBbILLEHHOW BNaXXHOCTbIO MOXET NPUBECTU K KOPPO3UM MydpT
1 KNnanaHoB..

[na paboTbl HA OTKPLITOM BO34yXe Mbl PEKOMEHAYEM UCMNONb30BaTh Ope3eHToBoE
NOKpbITUE AN 3awuThl. [py UCNoNb3oBaHUK YCTPOCTBa OPE3EHT AOMKEH
YaCTUYHO MOAHSIT, YTOObI CNOCO6GCTBOBAaTL BEHTUNALMN AN OXNaXOaEHUS.

TemnepaTypa okpyxatoLen cpefbl BO Bpems paboTbl yCTPONCTBA AOMKHO ObiTh B
ananasoHe - 10 go + 40 ° C (cMOTpUTE MHCTPYKLUMIO MO 3KCnyaTauumn ans
BaKyyMHOro Hacoca).

BBoa B akcnnyaTauuio

Danger

3anmBKa macna

TonbKo cneunanbHO 06y4YeHHbIM NepcoHan AOoMKeH NOAKIMIYUTb
ycTponctso! Moakntounte BakyyMHbIN HACOC K KNEMMHOW KOpoGke
BaKyyMHOro Hacoca.

[nsa pabo4yero HanpspkeHus, NpegoxpaHuTens 3awnTbl U1 peKOMeHA0BaHHOIro
coeauHUTEeNbHOro Kabens: CM. NNCT pa3mMepoB C TEXHUYECKUMWN AaHHBIMU.

[lo BBOOA BaKyyMHOro Hacoca B 3KCnlyaTauuto NpoBepbTe YPOBEHb Macna v JonenTe macro, ecnm
HeobXxoaAnMO (CMOTPUTE MHCTPYKLMIO NO SKCMyaTaumm Ansg BakyyMHOro Hacoca).

3anosiHeHMe AN TPaHCNOPTUPOBKMU

LLinaHr 3anonHeHns HanomHeH 3rerasomM ¢ HeGonbLLINM W
n36bITOYHLIM AaBneHnem. (~ pe 0,2 6ap) Ha 3aBofe U ACHTUNG | ATTENTION [\—)
MapKMpOBaH HaKMNEenKon ¢ NpaBuUMNbHbIMK AeTansiMu Ans

3anosiHeHWs Ans TpaHcnopTUpoBku. LLINaHr k BakyyMHoOMY

HaCOCYy 3anoJIHEH BO34YyXOM.
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YCTpOﬁCTBO Ans 3anofiHeHUA N OTKaYnBaHUA 3rierasa

3-001-4-R002 / R022

Cnucok getanen hyHKUNOHaNILHOW CXeMbl

=

Mo3. |O6o3Ha4YeHue Ne apr. WTyk
N
BakyyMHBbIii Hacoc 110-127B 60y 3-690-R012514 1
(HomunHanbHas MoLHOCTb BcacbiBaHus 16 m3/y, 3-690-R012S15
OKOH4YaTenbHLIN BakyyMm <1 mbap)
2  |WnaHr apmupoBaHHbIN nposonokor DN8, NL300 SMO038L00300 1
3 |lWaposon kpaH DN8 3-365-R014 P 1
5 |BakyymmeTp 0 go -1200 mbap K059R01 1
6 |WnaHr apmupoBaHHbIn nposonokon DN, NL6000 SM018L06000 1
7  |WnyHTOBLIN NepexoaHuk DN8 VK/F-02/8 P 1
8 MepexogHuk DN8/20 3-240-R001 P 1
9 |WnyHTOBLIN NepexogHuk DN20 VK/F-02/20 P 1
10 |MepexogHuk K 6annoHy c aneraszom W 21,8x1/14" 3-316-R001 P 1
11 |Waposon kpaH DN8 3-365-R008 P 1
12 |lWnaHr apmupoBaHHbIi npososiokor DN8, NL700 SM018L00700 1
13 |Pepyktop gasnexus 0-10 Gap 05-1881-R010 1
14 |lWUnaHr apmupoBaHHbIn npoonokor DN, NL6000 SM018L06000 1
15 |lWUnyHTOBBLIN NepexoaHnk DN8 VK/F-02/8 P 1
16 |lUnyHTOBLIN NepexogHnk DN20 6-1206-R001 1
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

PyYHKUMOHANbLHOE ONnUucaHue

OTKauuBaHue Bo34yXa M3 rasoBoro orceka (tonbko anga 3-001-4-R.. ycTtponcTBa ¢ BaKyyMHbIM

Hacocom)

YUT06bI 36eKaTh CMELLEeHUs OKPYKaloLLLero Bo3yxa B ra30BOM OTCEKE C 3riera3om, rasoBblil 0Tcek
[0KeH BbiTb BaKyyMUPOBaH nepeq 3anorHeHneM anerasom.

1. TlogkntoumnTe rasoBbll OTCEK K YCTPOMCTBY BaKyyMUPOBAHUA N 3aNOSTHEHUS.

Ecnu ecTb aneras nog M36bITOYHbIM AaBlieHuem, TO ra3 goJsxeH ObITb OTKa4aH

3apaHee.
Warning P

BkntounTe BakyyMHbIN Hacoc.
MeaneHHO OTKpOWTE LWapOBOW KpaH.

Korga Oyget gocTurHyT Tpebyembli OKOHYaTENTbHOE BaKyyM - 3aKpPOWTE LLUAPOBON KpaH.

o b~ DN

OcTaHoBMTE BaKyyMHbI HAacocC.

BakyymmeTtp [103.5

JaTumk HaOnkaumm Bakyyma He KoMMeHcupyeT usMeHeHue gaBneHusMm Bo3ayxa U, crieoBaTerbHo,
3aBUCUT OT MECTHOIO JaBneHus Bo3ayxa.

Mpn aTtmocdepHOM AaBneHnn nHgukaumns nokassisaet 0 moap.

Mpwn Bakyyme 0 -1 mBap ykasbiBaeTcsa oTpuuaTenbHoe MECTHOE AaBneHns Bo3ayxa.

Mpumep:
Mpwn gaBneHun Bosayxa 950 m6ap gaTyuk nokasbiBaeT okono -950 mbap (npu Bakyyme 0 -1 mbap).
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

BakyymupoBaHue ycTpoUCTBa 3anonHeHUs 3rerasom

[o BBoga B aKcnnyataunto OTKpbITbl€ WMAaHIM 3anoJTHEHUA OO KHbI ObITb BaKyyMMpPOBaHbI.

YcTporcTBa CO BCTPOEHHbLIM BaKyyMHbIM Hacocom (3-001-4-R ...)

[nsa atnx yenen ncnonb3yeTca coeanHaowmin agantep 6-1059-R012.
3akponTe LapoBoOW KpaH No HanpasneHUto K BanmoHy ¢ afierasom.
[MONHOCTBLIO OTKPOMTE PEAYKTOP AAaBNEHUSA HAMONMHEHNS.

OTtkntounTe coeanHeHmne DN20 oT o06omX LLNAHIOB.

MoakntounTte oba WwnaHra k coeguHuTensHomy agantepy 6-1059-R012.
BkntounTe BakyyMHbIN Hacoc.

Korga 6yaeT AocTurHyT Tpebyembllii OKOHYaTENbHOE BaKyyM - 3aKPOWTE LUApOBOW KpaH.

N o o bk oobd =

OcTaHoBUTE BaKyyMHbI HACOC U OTCOEANHUTE LUSaHT.

Tenepb, 3al'lpaBO‘-IHbIIZ LnaHr BakyyMmmpoBaH U MOXeT ObITb NOAKMNIOYEH K ra3oBoMy OTCEKY.

3anonHeHue ra3oBOro oTceka 3ferasom

OTkponTe BeHTUNb BGannoHa ¢ anerasom.

YcTaHoBUTE peayKkTop AaBreHnsa Ao Tpebyemoro AaBneHns HanonHeH s,
3akporiTe BeHTUIb GansmoHa ¢ anerasom uUrnm LWapoBOW KpaH.
MogknoumTe rasoBbIn OTCEK K LUSAHry 3anofIHEHUS.

OTkponTe BeHTUNb HGannoHa ¢ 3rerasom U LapoBOW KpaH.

2 T o

lMocne gocTnXeHus yCTaHOBNEHHOIO AABMEHWS 3anofHEHUS CHOBaA 3aKponTe BeHTUnNb 6annoHa c
arnerasom Wnu LapoBOKr KpaH.

7. OTcoeauHUTE ra3oBbil OTCEK.
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

YcTpaHeHue HeucnpaBHocTeun

B cnyyae HemcnpaBHOCTM UM €CNK YCTPOMCTBO HE MOXET ObITb 3anyLLEHO - TONIbKO YMONTHOMOYEHHbIV 1
KBanMuULUMpOBaHHbIA NEPCOHANIOM OOSKEH BbINOMHATL TEXHUYECKOEe 0OCNyXMBaHNE U PEMOHTHbIE
paboThl.

Coo6WunTbL CBOEMY HenocpeacTBEHHOMY pykoBoauTento. TONbLKO crneynanbHO OOYy4YeHHbIN
nepcoHan JofmkeH yCTPaHUTb HEMCNPABHOCTU 3NIeKTPOOOOopyAO0BaHUS.

YT106bI M36€XKaTb ONACHOCTU AJIA XKU3HU OT yAapa 3NeKTPU4eCKMM TOKOM:

"  TONIbKO COOTBETCTBYHLMNM 06pa3oM 00yYeHHbIN INEKTPUK, AOITKEH
BbIMOMHATb TeXHUYECKoe 06cnyXnBaHue U peMOHTHbIe paboTbl Ha
ANeKTpoobopyAoBaHUY;

" [0 npoBeAeHUst TeXHUYECKOro o6CnyXKMBaHusi U PeMOHTHbIX paboTt
oTcoeauHuUTe Kabernb MUTAHUA U 3aKpenuTe TakK, YTOObl OH He Obif BKITHOYEH;

Danger onepaTtop AO0MKEH YCTPaHUTb TONMbKO Te HeJoCTaTKNU, KOTOpble NOABUNUCH B
pe3ynbTaTe OWMOGOK 3KCNyaTaumMm U TEXHNYECKOro o6cnyxXuBaHus.
YcTtpaHeHue Bo3moxHasa npuymnHa UcnpaBneHue
HeucnpaBHOCTEN
BakyyMHbI Hacoc He 3aKpbIT aNeKTpOMarHUTHbIN knanaH | MpoBepbTe NonoxeHune
[OCTUraeT KOHeYHOro UK LWapoBOW KranaH Bbllle no 9NEKTPOMarHUTHbLIX KnanaHoB Unm
BaKyyma TEYEHUI0 OT BaKyyMHOro Hacoca LLIApOBbIX KPAHOB.
He xBataeTt macna 3anenTe macno
HenpasunbHoe macno 3ameHuTe mMacno n punbTp
Bnara B macne 3ameHuTe macno n punbeTp
(6enbin uBeT macna)
HewncnpaBHbI BakyyMHbIN 3amMeHuTe BaKyyMHbI KOHTPOMEp unm
KOHTpOnnep unun gatymk AaTyuk
(cneuunanbHasa Bepcus)
O6cnyxuBaHue
* TonbKo aBTOpPU3OBaHHbIN NepCcoHarn A0KEH BbINOMHATbL OYMLLeHue,
cMa3biBaHue 1 npodumnakTmiyeckme paboTbl, B COOTBETCTBUU C
MHCTPYKLMAMU NO TEXHUYECKOMY OOCyXMBaHUIO U NpaBuiiaMmm no
npeaoTBpaLleHUI0 HeCYaCcTHbIX Crny4aesB.
Danger

B cnyyae HecobnoaeHUs - 3TO MOXET NPUBECTU K TPaBMe UM CMepTH, a
TaKXe NPUYUHUTb 3HAYUTENbHbLIN ylWep6 o6opyaoBaHuUIO.

* [TMpoBoauTe npodmnakTuyeckne paboTbl, TONbLKO €Cnn YCTPOMUCTBO
BbIKJ1lO4EHO!

= He npukacanTecb K ropA4YMM geTansam Hacoca Ao UX NoJsiHoro
oxnaxaeHusa!

Cob6nogante 3KONOrm4eckue ctaHaapTbl

Bcsakun pas, korga paboTtaete ¢ yCTPONCTBOM cobritogante npasuna u TpeboBaHms K obpalleHunto ¢
oTX04aMM U YyTUNM3auum.

B yacTHoCTK, BO BpEMSA YyCTAHOBKWN, PEMOHTA U TEXHUYECKOro 00CNy>XMBaHWSA, BELECTBa, KOTOpbIe
BbI3bIBAIOT 3arpsA3HEHME BOAbI, TAKMe Kak Macro BakyyMHOro Hacoca He JOIMKHbI 3arps3HATb NOYBY UK
nonacTb B KaHanNM3aumo. T BeLLeCTBa AOMKHbI XPaHUTLCA B MOAXOASLWMNX cOCcyaax M ObiTb
YyTUNM3NPOBaHbl B COOTBETCTBMU C MECTHLIMMW NPaBUIaMMm.
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

MpodunakTnyeckoe o6enyxmBaHue

KomMmnoHeHT Pa6oTbl no TexHM4yeckomy |PekomeHayemas nepMoanYHOCTb KOHTPONA
06CcnyX1uBaHuIO

BakyyMHbIN Hacoc lMpoBepka ypoBHA Macna ExxeqHeBHO UnNu nepes KaxkabiM BKNOYEHUEM
lMepBasa 3ameHa macna nocne 100 yacoB paboThl

JanbHenne 3amenbl Mmacna | kaxxagble 500-2000 yacoB nnun Kaxkabli rog,
CM. VIHCTpyKLMIO MO 3KcnyaTtaumm ans

KapTpnox unbtpa BaKyyMHOIro Hacoca

3aMeHsanTe Npu KaXK4on BTOPOW 3aMeHe macna

MHCTPYKUMA NO 3KcnayaTauum Ans WaHros

1. WUcnbiTaHue WNaHroB Ha repMeTUYHOCTb
Bpems ucnonb3oBaHus pe3nHoBbix waHroB (B cootBeTcTBUM ¢ DIN 20066) cocTaBnseT wecTb neT.
LLinaHrn, ncnonb3yemMble B CEPBUCHbIX TENEXKAX AOSMKHbI MPOBEPATLCHA HA repMETUYHOCTb OAMH pas3
B rod. [1ns1 aToro Mol pekomeHayem creqytowme MetTobl UCNbITaHUNA.

a) BakyyMmHbIn TecT: [NogkntounTte WwnaHr kK cepBucHon Tenexke. OTkavanTte Bo3gyx Ao <1 mbap.
Mpouecc oTkaumBaHUs OOMKEH NPOBOANTLCA MO KparHen mepe 30 MUHYT. [pu BakyymMupoBaHuu
PE3MHOBBIX LUITAHIOB BO3MOXHO HEBOIMbLLOE YBENUYEHNE AABMNEHMS NOCIEe BbIKIOYEHUSA
BaKyyMHOro Hacoca. YBenuyeHne AaBreHns MoxeT ObiTb BbI3BAaHO OCTATOYHbBIM ra3oBblaeneHnem
(Co BHYTpPEHHeWN NOBEPXHOCTU LWSaHra). YBenmyeHne SOrmkHbl 3ameanutbes cnycta 15 muHyT. Ecnn
HabntogaeTca NOCTOAHHBLIN POCT AABMNEHMS, TO BEPOSATHA YTEYKa B LUNAHTe.

b) WcnbitaHne nop paBneHuem: [ogkntouvTe LWNAHr K CepBUCHOM Tenexke. [loganTe B LUMAHT
n3bbiTouHoe aasrneHune B 3 6ap. O6paTtuTe BHUMaHWE Ha OaBrneHWe Ha MaHOMeTpe ycTponcTtea. He
OOIDKHbI ObITb CHWXEHMS gaBneHus. NpoBepbTe WNAHr Ha YTEYKY C MOMOLLBK OeTeKTopa YTeYKM
rasa.

2. DILO-coeguHeHus DN 8 n DN 20 gnga ny4dwen repmeTnsaunm ocHaleHbl 0-06pa3HbIMy KOSbLIEBLIMU
npoknagkamu. B npouecce akcnnyaTtaumm, KonbLueBble NPOKNaaKM U3HaLINBatoTCA U OOMKHbI
nepuoanyeckn MeHATbLCS.

3.
O-ob6pasHas konbLieBasa npoknagka coeanHeHns DN8:
Homep ans 3akasa.: 05-0057-R024
Pasmepsi: ID 13.95 x W 2.62 EPDM

0O-o6pas3Has konbLieBas npoknagka coeamHeHnss DN20:

Homep ans 3akasa.:
Pasmepsl:

05-0057-R010
ID 20.29 x W 2.62 EPDM

O-obpas3Hag konbleBas npoknagka coeanHeHns DN4O:

Homep onsa 3akasa.:
Pa3smeps!:
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa H

4. [nga 3awmTbl COEOUHUTENBHbIX LUMAHIOB U CUCTEMbI TPYD OT 3arpsisHEHUsI MPOAYKTaMU PA3NOXEHNS,
Mbl PEKOMEHAYEM UCMOSb30BaTh NPeaBapUTENbHbIN PUNbLTP.
BHUMaHue:

HpM coeanHeHunmn My('bTbI HeobxoaMmo ncnonb3oBaTb I'IpOTI/IBOD,eIZCTByI'OLLI,yI'O cuny  Aanqa
npeaoTrBpalleHnsa nposopavynBaHnAa BCEro CoeanHeEHNA.

OTO BO3MOXHO caenarb BPY4YHYHO U C NOMOLLbI KIlo4a. CMOTpI/I nnniocTpaunm HMxe.

|

3anacHble 4YacTu:

O Macno gnsi BakyyMHoOro Hacoca (6yTbifika 1 nutp) 3-690-R221
O KapTpuax dounbTpa 4ns BakyyMHOro Hacoca 3-690-R301
O KomnnekT 3anacHbIX YacTen Ans BakyyMHOro Hacoca 6-1005-R101
O KnanaH rasooro 6annacrta ans BakyyMHOro Hacoca 3-690-R111
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa H

Becbl Anga 6annoHoB

Jluct pasmepoB:

TexHU4YecKne gaHHble:
[nana3oH B3BeLUMBAHUA:
MpwupocT:

ToyvHOCTb:

lNuTaHune:

Bpemsi paboTbl akkymynsitopa:

CoctosiHne LED:

CB43b:
Pabouyasa Temneparypa:
CteneHb 3alnThbI:

0-120 kr

10r

+20r

24B nocT. Toka, 1.25A npu BHewHem agantepe (Wtekep —X1)
BHyTpeHHMI nepesapsikaemMbli akkymynatop NiMH 12B/2,5A4

okoro 20 yacoB / Bpemsi 3apsakn oKoso 4 yacoB

KpacHoe — MOET 3apsiaka,

3enéHoe — 3apsaka 3aBeplueHa

RS232 k cepeucHomy yctponcTtey DILO mnun MK (LWTekep —X2)
0-40°C

IP65 (BOogoHENpPOHULLaEMbIN)

O603Ha4YeHue Ne-aprT. LTyk
OnekTpoHuka ans s3sewwmsanuna WE100-2 05-1820-R002 1
Akkymynatop NiMH 2.5A4 ana WE100 05-1820-R025 1
lnockaa npoknaaka 05-1820-R030 1
Avenka Harpysku Singlepoint PC46 05-1820-R100 1
ornuynA: Kabene gnga nepegaym gaHHbIx, 45IMHOM 4 MeTpa co 1
wrekepom M12 05-1602-R304
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YcTporcTBO AN 3anofIHEHUA U OTKauMBaHUSA 3rnerasa M

O6cnyxuBaHue cMcTeMbl B3BeLUMBaHUSA

OneKTpoHHasA cucTema B3BeLUMBaHWS Kak NpaBuio, He TpebyeT obenyxmanus. Ho
® BCE& e Norie3Ho NPoBOAUTL PerynspHbie NPoOBEPKU BECOB C NOMOLLLIO TECTOBOMO BECa.
1 Ecnun HabniogaeTca pacxoxgeHun pesynbTaToB, TO YNONHOMOYEHHbIE Nuua UMerT
npaBso oTkanMbpoBaTb CUCTEMY B3BelUMBaHMA (Hanpumep, cnyxobl DILO).

Note

O6palleHne ¢ cMctTeMon B3BeLUMBaHUSA

N3meputenbHasa cuctema o6nagaeT BbICOKOW YyBCTBMTENbHOCTLIO U 3aluuLleHa

OT JONrocpoYHOM neperpy3ku. Ho HenpaBunbHbIe o6palleHus (yaapbl,

BUOpauuA) BO BpeMs TPAHCNOPTUPOBKU NN Pa3rpPy3Kn KOHTENHepa MoryT
Warning MPUBECTU K NOBPEXAEHUIO U3MEPUTENLHON AYENKMN.

CTtabunbHOCTb

Pa6oTtanTte ¢ Becamu, yCTaHOBUB UX TONbKO Ha TBEPAYIO NOBEPXHOCTb, a Nnyulue

Ha 3emnio.

Bcerga pukcupynTekoHTEMHEP C ra3oM Ha Becax OT CilydarnHOro nageHusi, ¢ NoOMOLLbHO
Warning npunaraemMmoro pemMeLuka.

PaboTbI ¢ anekTpoob6opyaoBaHMeM
Tonbko NpaBuNbHO OOYYEHHbIE 3NEKTPUKU AOSKHbI BbINOMHATL PEMOHTHblE PaboTbl Ha YCTPOWCTBE
anekTpuyeckoro obopyagoBaHue.

PerynsipHo npoBepsanTe anekTpoobopyaoBaHme.

3aTaHuTe ocnabneHHble coeanHEHNS.

HemeaneHHO 3ameHNTe NOBpPEXAEHHbIE kKabenu.

He npoBoauTb  KakuMx-mMbO  3MEKTPOCBapOYHbIX  paboT, T.K.  3rekTpuyeckue
N3MepuUTENbHbIE AYEKN O4EeHb YYBCTBUTENbHbLI U MOTYT ObITb NOBPEXAEHbI.
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YCTpOﬁCTBO Ansd 3anofiHeHUsA N oTKavnBaHus anera3a

=

Pab6oTta c gucnneem onepaTopa WE100:

GROSS /NET  PRINT

ZERO

1. Operating keys

e e —

TARE

KK aucnnen: Bec B
Kr/dyHTbl (MOACBEYEHO)

2. lncnnen coctosiHnA

1. Pabouune knasumwn

CumBon O6o3HaueHne | OnucaHue
MuTaxve o KopoTKOe HaxaTune KfaBuLLK: BKOYEHNE BECOB
O BKI/BBIKTI e KopoTKkoe HaxaTune KnaBuLin: U3MeHeHne eauHnL, 3MepeHmnst
(kr / dpyHT /
Kr / QOyHT
nepekroyeHme)

e Y[oepxaHue KnaBuwn 3 ceKyHObl: OTKNIOYEHNEe BECOB

ZERO (kopoTko)
yCTaHoBKa
LUKanbl BECOB B
HOMnb

e YBepute GannoH c BecoB

e KopoTkoe HaxaTune yctaHoBuT nokasaHus 0.0 kr/dyHT
B0O3MOXHO TOMbKO ecnu 3Ha4YeHne Beca MMeeT OTIIMYHOE 3HaYeHue
OT Hyns (3Ha4veHue: ,  “ BBepxy crnpasa). Ecnu otnnyne oyeHb

ZERO " u
BEINKO, TO HeobxoaMMo NpoBecTy kannbposky y komnaHum DILO.
ZERO e [InuTenbHOe HaxaTue KnaBuLLIK
(onmTenbHO)
ounctka 0-
namaTn
Tare (KOpPOTKO) e YcTaHoBMTE GansoH ¢ anerasom Ha nnatgopmy BECOB
e KopoTKoe HaxaTue KnaBuLLK: TeKyLliee 3HaYeHne Beca
(6annoH + ras) - aTo HOBOE 3HaYeHne Beca Tapbl
TARE e _NET" HeTTO 3HaueHue cenyac 0.0 kr/ pyHT

Celiyac gOCTYMNHO M3MEHEHWNE Beca B 3aBUCUMOCTM OT Beca
Tapbl.

Tare
(onmTenbHO)
py4YHOM BBOS,

Hanpumep Bec Tapbl
e [InntenbHoe HaxaTue: nuamnkayuma 00000.0 kr

BblGepuTe 3HaUYEHNE, KOTOPOE HYXKHO M3MEHUTL (MUraeT)
n3mMeHuTe Yncnosoe 3HayeHune 0..9 (MuraeT)
NPYHMMaET YCTaHOBIMEHHbIN BEC KakK HOBbIV BEC Tapbl

e Pt nosesnsaertca Ha akpaHe Ha KOPOTKOE BpeMs
e HetTo oTOGpaxaeTt Hanpumep Bec rasa B Kr/yHT

o

GROSS/NET

BpyTtTo/HeTTO

MepekntoyeHne Mexay NokasaHUsMK HETTO / BpyTTO
o _NET" nokasaHus = o6 BeC — BeC Tapbl
o “ nokasaHusa = obLwun Bec

(HeTTO)
(6pyTTO)
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Qﬂ (7 KHomKM 6e3 NpsmMbiX (pyHKLMIA

2. MHamnkauumsa ctaTtyca

CumBon | O6o3Ha4vyeHue | OnucaHue
»0@ ZERO MoaBnseTca ecnun BeC HETTO BHe [OMycka
NET NET OTobpaxeHne Beca HETTO (=06LMIN BEC — BEC Tapbl)
iy MOTION N3mepsiemoe 3HauYeHne HeCTabuIbHO (TapMpoBaHUE HEBO3MOXHO)
ZERO 3HauyeHune Beca BHe HyNneBoro gnanasoHa (CMMBOS NOSBNAETCS B
BAND BEPXHEM NpPaBOM Yrny 3KpaHa)
— LOW Husknin ypoBeHb 3apsiaa 6atapeun — 3ameHnTe unu 3apsante
* - BATTERY GaTapeto (CMMBOJ NOSIBNSIETCA B BEPXHEM MPABOM YIITy 3KpaHa)

Mpun HaXaTM OTKMNIOYAKOLLLEN KHOMKN MOXET ObITb CrbILEH ANVHHbIA 3BYKOBOW curHan. B cnyyae ecnu
CrbllWeH HOPMaribHbIA CUrHan Npy HaxaTun KNaBuLLIM CrieaoBaTeNbHO COOTBETCTBYOWANA (PYHKLMSA He
3anyLleHa 1 yCTPOMCTBO XAET NOCTOSHHOrO curHana naMepuTensHON S4enku.

Ecnu knasmwmn <ZERO> unu <TARE> 6binu HaxaTbl, TO YCTPOWCTBO XAET Noka 3Ha4YeHne BenuynHbI
YCTaHOBUTCSA Nepes TeM, Kak 3anyCcTUTb COOTBETCTBYHOLLMI npouecc. B cnyyae, ecnn 3HavyeHne
HecTabunbHo 6onee 10 cekyHA UM NOsIBRSIETCS Apyrasa owmnbka, BbINONHEHNe PyHKUUKN NnpepbiBaeTca u
nosiensietTcsa coobueHne STABLE ERROR.

KHonka <POWER> ocHaleHa dyHKkumen namst. Nocne nponageHns nMTaHMs BOCCTaHaBNMBAETCS
3aBoackast KoHdurypauus. Ecnu yctponctso 6bino BKOYEHO, TO OHO BKITOYUTCHA CHOBA. Taknm
00pa3om - ecnu YCTPOWCTBO ObINO BKIMIOYEHO — FOTOBO K paboTe g0 TeX Nop, Noka AOCTYMNHO NUTaHKE.
HeT Heo6xo4MMOCTK BHOBL BKIOYAaThL BPYYHYH YCTPOMCTBO nocne nepebosi ¢ nntaHmnem.

3. CoobLueHune 06 oinMbkKe
YCTPOMCTBO NOCTOAHHO KOHTPONMYeT CBOE cocTosiHue. JTioboe coobuieHne oTobpaxaemoe Kak ,E* —
coobLieHne o6 ounbke.

O6o03HavyeHne | OnucaHue Mepbl no ycTpaHeHUO

E0001 HanpsikeHne nutaHne CrivwKoM HU3Koe lMpoBepbTe Bechl / kabenn

E0002 HanpsikeHne nuTaHme CrLLIKOM BbICOKOE MpoBepbTe Bechl / kabenn

E0010 TemnepaTypa cnuwkom Bbicokasi / Hu3Kkas (-10 go | NpoBepbTe NonoxeHune
+50°C 3anpeuieHa)

E0020 HenpaBunbHas wkana (gomkHa 6biTb 100 1 N3meHunTe 3HaveHne
30.000 vacren)

EO0100 YCTaHOBKM NOTEPSHbI NoBTOpPUTE YCTAHOBKM

E0200 HacTtponka BecoB couta HoBasi kannbpoBka

E0300 Bce ycTaHOBKM 1 HACTPOWNKN BeCOB Bbinin HoBble ycTaHOBKN U
noTepsiHbl KannbpoBka

E0400 3aBoackne napameTpbl NoTepPsiHbI Cepsuc

EO0800 HeucnpasHbin EEPROM (FATAL) Cepsuc

E2000 ADC BHe gmanasoHa. Averika Harpysku MpoBepbTe KAabenu A4eriku
nocTaBlieHa HenpaBWUbHO Harpysku

E4000 Mamate RAM noTtepsiHa [MoBTOPUTE HACTPOVKM

E8000 FLASH namatb HeucrnpasHa Cepsuc
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Product Description
Use

The vacuum pump is intended for

— the suction
of

— air and other dry, non-aggressive, non-toxic and non-explosive
gases

Conveying media with a lower or higher density than air leads to an in-
creased thermal and/or mechanical load on the vacuum pump and is
permissible only after prior consultation with Busch.

In case the vacuum pump is equipped with a gas ballast (optional) wa-
ter vapour within the gas flow can be tolerated within certain limits
(> page 8: Conveying Condensable Vapours). The conveyance of
other vapours shall be agreed upon with Busch.

The vacuum pump is intended for the placement in a non-potentially
explosive environment.

Version with oil return line to the suction connection (KC .... C):

The vacuum pump is thermally suitable for continuous operation
(100 percent duty).

Version with oil return valve (KA ... C):

The vacuum pump is thermally suitable for continuous operation (ob-
serve the notes with regard to the oil recirculation: = page 4: Oil Cir-
culation; = page 8: Oil Return).

The vacuum pump is ultimate pressure proof.

Principle of Operation
The vacuum pump works on the rotating vane principle.

A circular rotor is positioned centrically on the shaft of the vacuum
pump (i.e. drive motor shaft).

The rotor rotates in an also circular, fixed cylinder, the centreline of
which is offset from the centreline of the rotor such that the rotor and
the inner wall of the cylinder almost touch along a line. Vanes, sliding
in slots in the rotor, separate the space between the rotor and the cyl-
inder into chambers. At any time gas is sucked in and at almost any
time ejected. Therefore the vacuum pump works almost pulsation free.

In order to avoid the suction of solids, the vacuum pump is equipped
with a screen in the suction connection.

In order to avoid reverse rotation after switching off, the vacuum
pump is equipped with a non-return valve.

KA/KC 0010,0016 C
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Note: This valve shall not be used as a non-return valve or shut-off
valve to the vacuum system and is no reliable means to prevent suction
of oil into the vacuum system while the vacuum pump is shut down.

In case the vacuum pump is equipped with a gas ballast (optional):

Through the gas ballast a small amount of ambient air is sucked into
the pump chamber and compressed together with the process gas. This
counteracts the accumulation of condensates from the process gas in-
side the vacuum pump (= page 8: Conveying Condensable Vapours).

The gas ballast line is equipped with a paper filter.

In order to improve the operating characteristics the outlet of the
pump chamber is equipped with a spring loaded valve.

Qil Circulation

The vacuum pump requires oil to seal the gaps, to lubricate the vanes
and to carry away compression heat.

The oil reservoir is located on the pressure side of the vacuum pump
(i.e. high pressure) at the bottom of the bottom chamber of the oil
separator.

The feed openings are located on the suction side of the vacuum pump
(i.e. low pressure).

Forced by the pressure difference between pressure side and suction
side oil is being drawn from the oil separator through the oil supply
lines and injected on the suction side.

Together with the sucked gas the injected oil gets conveyed through
the vacuum pump and ejected into the oil separator as oil mist. Oil that
separates before the exhaust filter accumulates at the bottom of the
bottom chamber of the oil separator.

Oil that is separated by the exhaust filter accumulates at the bottom of
the upper chamber of the oil separator.

The flow resistance of the exhaust filters causes the inside of the ex-
haust filters (which is connected to the bottom chamber of the oil sep-
arator) to be on a higher pressure level than the outside of the exhaust
filters (i.e. the upper chamber of the oil separator). Because of the
higher pressure in the bottom chamber it is not possible to let oil that
drips off the exhaust filters simply flow down to the bottom chamber.

Version with oil return line to the suction connection (KC .... C):

Therefore the oil that accumulates in the upper chamber is sucked
through the oil return line right to the suction connection.

Version with oil return valve (KA ... C):

At continuous operation this would cause the entire supply of oil to ac-
cumulate at the bottom of the upper chamber, expel oil droplets
through the gas discharge/pressure connection and let the vacuum
pump run dry. Therefore the vacuum pump must be shut down at the
latest after 2 hours of continuous operation, depending on the operat-
ing conditions even after a shorter period, for at least approx. 15 min-
utes (> page 8: Operation Notes). After turning off the vacuum pump
the pressure difference between the inside and the outside of the ex-
haust filter(s) collapses, hence the two chambers of the oil separator
assume an equal pressure level, the oil return valve between the two
chambers opens and the accumulated oil in the upper chamber can run
down to the bottom chamber.

Cooling

The vacuum pump is cooled by

— radiation of heat from the surface of the vacuum pump incl. oil
separator

— the air flow from the fan wheel of the drive motor

— the process gas

Start Controls

The vacuum pump comes without start controls. The control of the
vacuum pump is to be provided in the course of installation.

Safety
Intended Use

Definition: For the purpose of these instructions, “handling” the
vacuum pump means the transport, storage, installation, commission-
ing, influence on operating conditions, maintenance, troubleshooting
and overhaul of the vacuum pump.

The vacuum pump is intended for industrial use. It shall be handled
only by qualified personnel.

The allowed media and operational limits (< page 3: Product De-
scription) and the installation prerequisites (= page 6: Installation
Prerequisites) of the vacuum pump shall be observed both by the
manufacturer of the machinery into which the vacuum pump is to be
incorporated and by the operator.

The maintenance instructions shall be observed.

Prior to handling the vacuum pump these installation and operating
instructions shall be read and understood. If anything remains to be
clarified please contact your Busch representative!

Safety Notes

The vacuum pump has been designed and manufactured according to
state-of-the-art methods. Nevertheless, residual risks may remain.
These operating instructions highlight potential hazards where appro-
priate. Safety notes are tagged with one of the keywords DANGER,
WARNING and CAUTION as follows:

A DANGER

Disregard of this safety note will always lead to accidents with fa-
tal or serious injuries.

A WARNING

Disregard of this safety note may lead to accidents with fatal or se-
rious injuries.

A CAUTION

Disregard of this safety note may lead to accidents with minor inju-
ries or property damage.

Emission of Oil Mist

A CAUTION

The non-OEM spares market offers exhaust filters that are geomet-
rically compatible with Busch-vacuum pumps, but do not feature
the high retention capacity of genuine Busch-exhaust filters.

Increased risk of damage to health.

In order to keep the emission on the lowest possible level only gen-
uine Busch-exhaust filters shall be used.

The oil in the process gas is separated to the greatest possible extent,
but not perfectly.

A CAUTION

The gas conveyed by the vacuum pump contains remainders of oil.
Aspiration of process gas over extended periods can be harmful.

The room into which the process gas is discharged must be suffi-
ciently vented.

Note: The possibly sensible smell is not caused by droplets of oil,
though, but either by gaseous process components or by readily vola-
tile and thus gaseous components of the oil (particularly additives).

KA/KC 0010,0016 C
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Noise Emission

For the sound pressure level in free field according to EN I1SO 2151
- page 2: Technical Data.

Transport

Note: Also a vacuum pump, that is not topped up with oil contains res-
idues of oil (from the test run). Always transport and store the vacuum
pump in upright position. Do not put the vacuum pump on its side nor
put it upside down.

Transport in Packaging

Packed on a pallet the vacuum pump is to be transported with a
forklift.

Transport without Packaging

In case the vacuum pump is packed in a cardboard box with inflated
cushions:

€ Remove the inflated cushions from the box

In case the vacuum pump is in a cardboard box cushioned with rolled
corrugated cardboard:

€ Remove the corrugated cardboard from the box
In case the vacuum pump is laid in foam:
€ Remove the foam

@ Grasp the vacuum pump with both hands

Attach lifting gear securely to the eyelets on the base frame

@ Attach another belt/rope as a protection against overturning to a
suitable point (eyebolt, drive motor flange etc.)

Alternatively:

@ Insert a belt/rope between the oil separator and the cylinder and
loop it around the oil separator (= illustration)

In case lifting gear is used:
@ Attach the lifting gear to a crane hook with safety latch
® Loosely hang the additional belt/rope into the crane hook

A CAUTION

Tilting a vacuum pump that is already filled with oil can cause large
quantities of oil to ingress into the cylinder.

Starting the vacuum pump with excessive quantities of oil in the cyl-
inder will immediately break the vanes and ruin the vacuum pump.

Once the vacuum pump is filled with oil it shall not be lifted any-
more.

@ Prior to every transport make sure that the oil is drained

Storage
Short-term Storage

Version with gas ballast without ball-valve, with paper filter:

@ Close the paper filter of the gas ballast device with adhesive
tape

® Make sure that the suction connection and the gas discharge are
closed (leave the provided plugs in)

® Store the vacuum pump

— if possible in original packaging,
— indoors,

- d,

— dust free and

— vibration free

Conservation

In case of adverse ambient conditions (e.g. aggressive atmosphere, fre-
quent temperature changes) conserve the vacuum pump immediately.

In case of favourable ambient conditions conserve the vacuum pump if
a storage of more than 3 months is scheduled.

During the test run in the factory the inside of the vacuum pump was

completely wetted with oil. Under normal conditions a treatment with

conservation oil is therefore not required. In case it is advisable to treat
the vacuum pump with conservation oil because of very adverse stor-

age conditions, seek advice from your Busch representative!

Version with gas ballast without ball-valve, with paper filter:
@ Close the paper filter of the gas ballast with adhesive tape

® Make sure that all ports are firmly closed; seal all ports that are not
sealed with PTFE-tape, gaskets or o-rings with adhesive tape

Note: VCI stands for “volatile corrosion inhibitor”. VCl-products (film,
paper, cardboard, foam) evaporate a substance that condenses in mo-
lecular thickness on the packed good and by its electro-chemical prop-
erties effectively suppresses corrosion on metallic surfaces. However,
VCl-products may attack the surfaces of plastics and elastomers. Seek
advice from your local packaging dealer! Busch uses CORTEC

VCI 126 R film for the overseas packaging of large equipment.

® Wrap the vacuum pump in VCI film

@ Store the vacuum pump

if possible in original packing,

indoors,

— dry’
dust free and

vibration free.

For commissioning after conservation:

® Make sure that all remains of adhesive tape are removed from the
ports

® Commission the vacuum pump as described in the chapter Installa-
tion and Commissioning (= page 6)

KA/KC 0010,0016 C
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Installation and
Commissioning

Installation Prerequisites

A CAUTION

In case of non-compliance with the installation prerequisites, partic-
ularly in case of insufficient cooling:

Risk of damage or destruction of the vacuum pump and adjoining
plant components!

Risk of injury!
The installation prerequisites must be complied with.

® Make sure that the integration of the vacuum pump is carried out
such that the essential safety requirements of the Machine Direc-
tive 2006/42/EC are complied with (in the responsibility of the de-
signer of the machinery into which the vacuum pump is to be
incorporated; = page 19: note in the EC-Declaration of Confor-
mity)

Mounting Position and Space

® Make sure that the environment of the vacuum pump is not po-
tentially explosive

® Make sure that the following ambient conditions will be complied
with:
— ambient temperature: 12 ... 30 °C

If the vacuum pump is installed in a colder environment than al-
lowed with the oil used:

¢ Fit the vacuum pump with a temperature switch and control
the vacuum pump such that it will start automatically when
the oil sump temperature falls below the allowed temperature

— ambient pressure: atmospheric

® Make sure that the environmental conditions comply with the pro-
tection class of the drive motor (according to the nameplate)

® Make sure that the vacuum pump will be placed or mounted hori-
zontally

® Make sure that in order to warrant a sufficient cooling there will be
a clearance of minimum 20 cm between the vacuum pump and
nearby walls

® Make sure that no heat sensitive parts (plastics, wood, cardboard,
paper, electronics) will touch the surface of the vacuum pump

® Make sure that the installation space or location is vented such
that a sufficient cooling of the vacuum pump is warranted

A & cAvTon

During operation the surface of the vacuum pump may reach tem-
peratures of more than 70 °C.

Risk of burns!

® Make sure that the vacuum pump will not be touched inadver-
tently during operation, provide a guard if appropriate

® Make sure that the sight glass will remain easily accessible
If the oil change is meant to be performed on location:

@ Make sure that the drain port and the filling port will remain
easily accessible

® Make sure that enough space will remain for the removal and the
reinsertion of the exhaust filter

Suction Connection

A CAUTION

Intruding foreign objects or liquids can destroy the vacuum pump.

In case the inlet gas can contain dust or other foreign solid particles:

& Make sure that a suitable filter (5 micron or less) is installed
upstream the vacuum pump

Make sure that the suction line fits to the suction connection of the
vacuum pump

Make sure that the gas will be sucked through a vacuum-tight
flexible hose or a pipe

In case of using a pipe:

@ Make sure that the pipe will cause no stress on the vacuum
pump's connection, if necessary use an expansion joint

Make sure that the line size of the suction line over the entire
length is at least as large as the suction connection of the vacuum

pump

In case of very long suction lines it is prudent to use larger line sizes in
order to avoid a loss of efficiency. Seek advice from your Busch
representative!

If two or more vacuum pumps work on the same suction line, if the
volume of the vacuum system is large enough to suck back oil or if the
vacuum shall be maintained after switching off the vacuum pump:

@ Provide a manual or automatic operated valve (= non-return
valve) in the suction line

(the standard non-return valve that is installed inside the suction con-
nection is not meant to be used for this purpose!)

If the vacuum pump is planned to be used for the suction of gas that
contains limited quantities of condensable vapour:

@ Provide a shut-off valve, a drip-leg and a drain cock in the suc-
tion line, so that condensates can be drained from the suction
line

Make sure that the suction line does not contain foreign objects,
e.g. welding scales

A CAUTION

The discharged gas contains small quantities of vacuum oil.

Staying in vacuum oil contaminated air bears a risk of damage to
health.

If air is discharged into rooms where persons stay, sufficient ventila-
tion must be provided for.

Electrical Connection / Controls

Make sure that the stipulations acc. to the EMC-Directive
2004/108/EC and Low-Voltage-Directive 2006/95/EC as well as
the EN-standards, electrical and occupational safety directives and
the local or national regulations, respectively, are complied with
(this is the responsibility of the designer of the machinery into
which the vacuum pump is to be incorporated; = page 19: note in
the EC-Declaration of Conformity).

Make sure that the power supply for the drive motor is compatible
with the data on the nameplate of the drive motor

Make sure that an overload protection according to EN 60204-1 is
provided for the drive motor

Make sure that the drive of the vacuum pump will not be affected
by electric or electromagnetic disturbance from the mains; if neces-
sary seek advice from the Busch service

In case of mobile installation:

@ Provide the electrical connection with grommets that serve as
strain-relief

KA/KC 0010,0016 C
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Installation
Mounting

® Make sure that the Installation Prerequisites (= page 6) are com-
plied with

® Set down or mount the vacuum pump at its location

Connecting Electrically

VANV ANGE

Risk of electrical shock, risk of damage to equipment.

Electrical installation work must only be executed by qualified per-
sonnel that knows and observes the following regulations:

- IEC 364 or CENELEC HD 384 or DIN VDE 0100, respectively,

- IEC-Report 664 or DIN VDE 0110,

- BGV A2 (VBG 4) or corresponding national accident prevention
regulation.

@ Electrically connect the drive motor
® Connect the protective earth conductor
Connection Scheme Three-Phase Motor

Delta connection (low voltage):

w2] [U2] [V2
L1 L2 L3

Star connection (high voltage):

W2 et U2 e \/2
PP
L1 L2 L3

Operation in the wrong direction of rotation can destroy the
vacuum pump in short time.

>

CAUTION

> € -

Prior to starting-up it must be made sure that the vacuum pump is
operated in the proper direction.

Version with three-phase motor:

& Determine the intended direction of rotation with the arrow
(stuck on or cast)

¢ “Bump"” the drive motor

® Watch the fan wheel of the drive motor and determine the di-
rection of rotation just before the fan wheel stops

If the rotation must be changed:

# Switch any two of the drive motor wires (three-phase motor)

Connecting Lines/Pipes

In case the suction line is equipped with a shut-off valve:
@ Connect the suction line

® Make sure that the gas discharge is open

® Make sure that all provided covers, guards, hoods etc. are
mounted

® Make sure that cooling air inlets and outlets are not covered or ob-
structed and that the cooling air flow is not affected adversely in
any other way

Filling Oil
In case the vacuum pump was treated with conservation oil:

@ Drain the remainders of conservation oil

A CAUTION

The vacuum pump is shipped without oil.
Operation without oil will ruin the vacuum pump in short time.

Prior to commissioning it must be made positively sure that oil is
filled in.

The vacuum pump is delivered without oil (oil specification = page 18:
Oil).

® Keep approx. 0.3 litres oil acc. to the table Oil (2 page 18) ready

Note: The amount given in these operating instructions is a guide. The
sight glass indicates the actual amount to be filled in.

A CAUTION

Filling oil through the suction connection will result in breakage of
the vanes and destruction of the vacuum pump.

Oil may be filled through the filling port only.

A CAUTION

During operation the oil separator is filled with hot, pressurised oil
mist.

Risk of injury from hot oil mist with open filling port.
Risk of injury if a loosely inserted filling plug is ejected.
Remove the filling plug only if the vacuum pump is stopped.

The vacuum pump must only be operated with the filling plug firmly
inserted.

® Remove the filling plug
@ Fill in approx. 0.3 litres of oil

@® Make sure that the level is between the MIN and the MAX-mark-
ings of the sight glass

® Make sure that the seal ring is inserted into the filling plug and un-
damaged, replace if necessary

® Firmly reinsert the filling plug together with the seal ring

Note: Starting the vacuum pump with cold oil is made easier when at
this very moment the suction line is neither closed nor covered with a
rubber mat.

@ Switch on the vacuum pump
In case the suction line is equipped with a shut-off valve:
@ Close the shut-off valve
In case the suction line is not equipped with a shut-off valve:

@ Cover the suction connection with a piece of rubber mat
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® Let the vacuum pump run for a few minutes

Shut down the vacuum pump and wait a few minutes

@ Check that the level is between the MIN and the MAX-markings of
the sight glass

In case the level has dropped below the MIN-marking:
¢ Top-up oil
In case the suction line is equipped with a shut-off valve:
¢ Open the shut-off valve
In case the suction line is not equipped with a shut-off valve:

€ Remove the piece of rubber mat and connect the suction line

Recording of Operational Parameters

As soon as the vacuum pump is operated under normal operating
conditions:

@® Measure the drive motor current and record it as reference for fu-
ture maintenance and troubleshooting work

Version with exhaust filter pressure gauge:

@ Read the scale of the exhaust filter pressure gauge and record
it as reference for future maintenance and troubleshooting
work (= page 10: Checks during Operation)

Operation Notes
Use

A CAUTION

The vacuum pump is designed for operation under the conditions
described below.

In case of disregard risk of damage or destruction of the vacuum
pump and adjoining plant components!

Risk of injury!

The vacuum pump must only be operated under the conditions de-
scribed below.

The vacuum pump is intended for

— the suction

of

— air and other dry, non-aggressive, non-toxic and non-explosive
gases

Conveying media with a lower or higher density than air leads to an in-
creased thermal and/or mechanical load on the vacuum pump and is
permissible only after prior consultation with Busch.

In case the vacuum pump is equipped with a gas ballast (optional) wa-
ter vapour within the gas flow can be tolerated within certain limits
(= page 8: Conveying Condensable Vapours). The conveyance of
other vapours shall be agreed upon with Busch.

The vacuum pump is intended for the placement in a non-potentially
explosive environment.

Version with oil return line to the suction connection (KC .... C):

The vacuum pump is thermally suitable for continuous operation
(100 percent duty).

Version with oil return valve (KA ... C):

The vacuum pump is thermally suitable for continuous operation (ob-
serve the notes with regard to the oil recirculation: = page 4: Oil Cir-
culation; = page 8: Oil Return).

The vacuum pump is ultimate pressure proof.

During operation the surface of the vacuum pump may reach tem-
peratures of more than 70 °C.

Risk of burns!

The vacuum pump shall be protected against contact during opera-
tion, it shall cool down prior to a required contact or heat protection
gloves shall be worn.

A CAUTION

The gas conveyed by the vacuum pump contains remainders of oil.
Aspiration of process gas over extended periods can be harmful.

The room into which the process gas is discharged must be suffi-
ciently vented.

® Make sure that all provided covers, guards, hoods etc. remain
mounted

® Make sure that protective devices will not be disabled

® Make sure that cooling air inlets and outlets will not be covered or
obstructed and that the cooling air flow will not be affected ad-
versely in any other way

® Make sure that the installation prerequisites (= page 6: Installation
Prerequisites) are complied with and will remain complied with,
particularly that a sufficient cooling will be ensured

Qil Return

Only for version with oil return valve (KA ... C):

During operation oil accumulates at the bottom of the upper chamber
of the oil separator, which cannot flow down into the bottom cham-
ber, as long as the vacuum pump runs (for detailed description:

- page 4: QOil Circulation).

At the latest after 2 hours of continuous operation, in case of high
pressure difference between suction side and pressure side after a
shorter period, the vacuum pump must be shut down for at least

15 minutes, so that the oil can run down from the upper chamber of
the oil separator into the bottom chamber. Note: This is a good time to
check the temperature, the level and the colour of the oil.

Conveying Condensable Vapours

A CAUTION

Residual condensates dilute the oil, deteriorate its lubricating prop-
erties and can cause a seizure of the rotor.

Apply a suitable operating method to make sure that no conden-
sates remain in the vacuum pump.

In order to use the vacuum pump for the conveyance of
condensable vapours, the vacuum pump must be equipped with a
shut-off valve in the suction line and with a gas ballast.

@ Close the shut-off valve in the suction line

® Operate the vacuum pump with the suction line shut off for
approx. half an hour, so that the operating temperature rises to
approx. 75 °C

At process start:

® Open the shut-off valve in the suction line
At the process end:

@ Close the shut-off valve in the suction line

® Operate the vacuum pump for another approx. half an hour
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Maintenance

/!\ /@\ @ @ DANGER

In case the vacuum pump conveyed gas that was contaminated
with foreign materials which are dangerous to health, harmful ma-
terial can reside in filters.

Danger to health during inspection, cleaning or replacement of fil-
ters.

Danger to the environment.

Personal protective equipment must be worn during the handling
of contaminated filters.

Contaminated filters are special waste and must be disposed of
separately in compliance with applicable regulations.

A & AN

During operation the surface of the vacuum pump may reach tem-
peratures of more than 70 °C.

Risk of burns!

@ Prior to action that requires touching of the vacuum pump, let the
vacuum pump cool down, however, if the oil is to be drained, for
no more than 20 minutes (the oil shall still be warm when being
drained)

@ Prior to disconnecting connections make sure that the connected
pipes/lines are vented to atmospheric pressure

Maintenance Schedule

Note: The maintenance intervals depend very much on the individual
operating conditions. The intervals given below shall be considered as
starting values which should be shortened or extended as appropriate.
Particularly heavy duty operation, such like high dust loads in the envi-
ronment or in the process gas, other contaminations or ingress of pro-
cess material, can make it necessary to shorten the maintenance
intervals significantly.

Daily:

@ Check the level and the colour of the oil (2 page 9: Checking the
Oil)

Weekly:

@ Check the vacuum pump for oil leaks - in case of leaks have the
vacuum pump repaired (Busch service)

Monthly:
@ Check the function of the exhaust filter (> page 10: Exhaust Filter)

® Make sure that the vacuum pump is shut down and locked against
inadvertent start up

In case an inlet air filter is installed:

@ Check the inlet air filter, if necessary replace
In case of operation in a dusty environment:

# Clean as described under = page 9: Every 6 Months:
Every 6 Months:

® Make sure that the housing is free from dust and dirt, clean if nec-
essary

® Make sure that the vacuum pump is shut down and locked against
inadvertent start up

@ Clean the fan cowling, the fan wheel, the ventilation grille and the
cooling fins

Every Year:

® Make sure that the vacuum pump is shut down and locked against
inadvertent start up

® Replace the exhaust filter (= page 10: Exhaust Filter)
In case an inlet air filter is installed:
@ Replace the inlet air filter
® Check the inlet screen, clean if necessary
Version with gas ballast with paper filter:
@ Replace the filter
Every 500 - 2000 Operating Hours:
(= page 10: Qil Life):
® Change the oil (2 page 10: Oil Change)

Checking the Oil
Checking the Level

® Make sure that the vacuum pump is shut down and the oil has col-
lected at the bottom of the oil separator

® Read the level on the sight glass

In case the level has dropped underneath the MIN-marking:
@ Top up oil (= page 9: Topping up Oil)

In case the level exceeds the MAX-marking:

@ Excessive dilution with condensates - change the oil and check
the process

@ If appropriate retrofit a gas ballast (Busch Service) and observe
the chapter Conveying Condensable Vapours (2 page 8)

In case the level exceeds the MAX-marking despite proper use of the
gas ballast:

@ Replace the filter
Topping up Oil

Note: Under normal conditions there should be no need to top up oil
during the recommended oil change intervals. A significant level drop
indicates a malfunction (2 page 13: Troubleshooting).

Note: During operation the exhaust filter gets saturated with oil. It is
therefore normal that the oil level will drop slightly after replacement
of the exhaust filter.

A CAUTION

Filling oil through the suction connection will result in breakage of
the vanes and destruction of the vacuum pump.

Oil may be filled through the filling port only.

A CAUTION

During operation the oil separator is filled with hot, pressurised oil
mist.

Risk of injury from hot oil mist with open filling port.
Risk of injury if a loosely inserted filling plug is ejected.
Remove the filling plug only if the vacuum pump is stopped.

The vacuum pump must only be operated with the filling plug firmly
inserted.

® Make sure that the vacuum pump is shut down and locked against
inadvertent start up

® Remove the filling plug

Top up oil until the level reaches the middle of the sight glass

® Make sure that the seal ring is inserted into the filling plug and un-
damaged, replace if necessary

® Firmly reinsert the filling plug together with the seal ring
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Checking the Colour of the Oil

Note: The oil should be light, either transparent, a little foamy or a little
tarnished. A milky discolouration that does not vanish after sedation of
the oil indicates contamination with foreign material. Oil that is either
contaminated with foreign material or burnt must be changed

(> page 10: Oil Change).

In case the oil appears to be contaminated with water or other conden-
sates despite proper use of the gas ballast:

@ Replace the filter

Oil Life

The oil life depends very much on the operating conditions. A clean
and dry air stream and operating temperatures below 100 °C are ideal.
Under these conditions the oil shall be changed every 500 to 2000 op-
erating hours or after half a year.

Under very unfavourable operating conditions the oil life can be less
than 500 operating hours. Extremely short life times indicate malfunc-
tions (2 page 13: Troubleshooting) or unsuitable operating conditions,
though.

Chosing a synthetic oil instead of a mineral oil can extend the oil life.
To select the oil best suited oil for your process please contact your
Busch representative.

If there is no experience available with regard to the oil life under the
prevailing operation conditions, it is recommended to have an oil ana-
lysis carried out every 500 operating hours and establish the change in-
terval accordingly.

Oil Change

/!\ /@\ @ @ DANGER

In case the vacuum pump conveyed gas that was contaminated
with harmful foreign material the oil will be contaminated with
harmful material.

Danger to health during the changing of contaminated oil.
Danger to the environment.

Personal protective equipment must be worn during the changing
of contaminated oil.

Contaminated oil is special waste and must be disposed of sepa-
rately in compliance with applicable regulations.
Draining Used Oil

Note: After switching off the vacuum pump at normal operating tem-
perature wait no more than 20 minutes before the oil is drained (the oil
shall still be warm when being drained).

® Make sure that the vacuum pump is shut down and locked against
inadvertent start up

® Make sure that the vacuum pump is vented to atmospheric pres-
sure

@ Put adrain tray underneath the drain port

® Remove the drain plug and drain the oil

When the oil stream dwindles:

@ Reinsert the drain plug

® Switch the vacuum pump on for a few seconds

® Make sure that the vacuum pump is shut down and locked against
inadvertent start up

® Remove the drain plug again and drain the remaining oil

® Make sure that the seal ring is inserted into the drain plug and un-
damaged, replace if necessary

® Firmly reinsert the drain plug together with the seal ring

@ Dispose of the used oil in compliance with applicable regulations

Flushing the Vacuum Pump

A \./, WARNING

Degraded oil can choke pipes and coolers.

Risk of damage to the vacuum pump due to insufficient lubrica-
tion.

Risk of explosion due to overheating.

If there is a suspicion that deposits have gathered inside the
vacuum pump the vacuum pump shall be flushed.

@® Make sure that all the used oil is drained

Create 0.3 litres flushing agent from 50 percent oil and 50 percent
paraffin or diesel fuel/fuel oil

Make sure that the drain plug is firmly inserted
Remove the filling plug

Fill in the flushing agent

Firmly reinsert the filling plug

Close the suction line

Run the vacuum pump for at least half an hour

Drain the flushing agent and dispose of it in compliance with appli-
cable regulations

Note: Due to the use of paraffin and even more in case of using diesel
fuel/fuel oil, an unpleasant odour can occur after recommissioning. If
this is a problem, diesel fuel/fuel oil should be avoided and the vacuum
pump be run at idle in a suitable place until the unpleasant odour
vanishes.

Filling in Fresh Oil
® Keep 0.3 litres oil acc. to the table Oil (= page 18) ready

Note: The amount given in these operating instructions is a guide. The
sight glass indicates the actual amount to be filled in.

® Make sure that the drain plug is firmly inserted

A CAUTION

Filling oil through the suction connection will result in breakage of
the vanes and destruction of the vacuum pump.

Oil may be filled through the filling port only.

® Remove the filling plug
@ Fill in approx. 0.3 litres of oil

@® Make sure that the level is between the MIN and the MAX-mark-
ings of the sight glass

® Make sure that the seal ring is inserted into the filling plug and un-
damaged, replace if necessary

@ Firmly reinsert the filling plug together with the seal ring

Exhaust Filter
Checks during Operation

Busch recommends the use of a filter pressure gauge (available as ac-
cessory, = page 18: Accessories). Without filter pressure gauge the fil-
ter resistance shall be assessed on the basis of the drive motor current
drawn.

Version with exhaust filter pressure gauge:

¢ Remove the suction line from the suction connection (unre-
stricted suction!)

& Make sure that the vacuum pump is running

@ Check that the reading on the filter pressure gauge is in the
green field
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@ Reconnect the suction line to the suction connection
Version without filter pressure gauge:

€ Make sure that the vacuum pump is running

@ Check that the drive motor current drawn is in the usual range
Version with oil return valve (KA ... C):

Note: The discharged gas will also contain oil if the vacuum pump is
operated without interruption for too long a period (= page 8: Opera-
tion Notes).

® Check that the discharged gas is free from oil

Assessment

If

the reading on the filter pressure gauge is in the red field,
or

the drive motor draws too much current and/or the pump flow rate
has dropped,

then the exhaust filter is clogged and must be replaced.

Note: Exhaust filters cannot be cleaned successfully. Clogged exhaust
filters must be replaced with new ones.

If

the filter pressure gauge indicates a lower pressure than usual,
or

the drive motor draws less current than usual,

then the exhaust filter is broken through and must be replaced.
If the discharged gas contains oil,

the exhaust filter can either be clogged or broken through and, if appli-
cable, must be replaced.

Change of the Exhaust Filter

/!\ /@\ @ @ DANGER

In case the vacuum pump conveyed gas that was contaminated
with harmful foreign material the exhaust filter will be contami-
nated with harmful material.

Danger to health during the changing of the contaminated exhaust
filter.

Danger to the environment.

Wear personal protective equipment during the changing of the
contaminated exhaust filter.

Used exhaust filters are special waste and must be disposed of
separately in compliance with applicable regulations.

A CAUTION

The filter spring can fly out of the exhaust port during removal or
insertion.

Risk of eye injury.
Eye protection goggles must be worn while handling filter springs.

Removing the Exhaust Filter

® Make sure that the vacuum pump is shut down and locked against
inadvertent start up

@ Prior to disconnecting pipes/lines make sure that the connected
pipes/lines are vented to atmospheric pressure

@ Remove the discharge line, if necessary

® Remove the exhaust cover from the oil separator

@ Loosen the screw in the centre of the exhaust filter retaining
spring, but do not remove it at this time

@ Press the exhaust filter retaining spring out of the indent and ro-
tate it

® Remove the exhaust filter retaining spring from the oil separator
@ Pull the exhaust filter out of the oil separator

Inserting the Exhaust Filter

A CAUTION

The non-OEM spares market offers exhaust filters that are geomet-
rically compatible with Busch-vacuum pumps, but do not feature
the high retention capacity of genuine Busch-exhaust filters and de-
teriorate the service life and the efficiency of the vacuum pump due
to their increased back pressure.

Increased risk of damage to health.
Adverse effect on efficiency and service life.

In order to keep the emission on the lowest possible level and to
preserve efficiency and service life only genuine Busch-exhaust fil-
ters shall be used.

® Make sure that the new exhaust filter is equipped with a new
o-ring

@ Insert the exhaust filter such that its port is properly seated in its
receptacle in the oil separator

® Make sure that the tip of the screw in the centre of the exhaust fil-
ter retaining spring protrudes the retaining spring by about
2 - 5 revolutions

@ Insert the exhaust filter retaining spring such that its ends are se-
cured in their receptacles in the oil separator by the protrusions
and that the tip of the screw snaps into the indent of the exhaust
filter

® Tighten the screw in the exhaust filter retaining spring such that
the screw head touches the spring steel sheet

@® Make sure that the seal under the exhaust cover is clean and un-
damaged, if necessary replace with a new seal

® Mount the exhaust cover together with the seal and hex head
screws on the oil separator

@ If necessary connect the discharge line

Note: During operation the exhaust filter gets saturated with oil. It is
therefore normal that the oil level will drop slightly after replacement
of the exhaust filter.

Overhaul

A CAUTION

In order to achieve best efficiency and a long life the vacuum pump
was assembled and adjusted with precisely defined tolerances.

This adjustment will be lost during dismantling of the vacuum
pump.

It is therefore strictly recommended that any dismantling of the
vacuum pump that is beyond of what is described in this manual
shall be done by Busch service.
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AA A OO

In case the vacuum pump conveyed gas that was contaminated
with harmful foreign material the oil and the exhaust filter(s) will
be contaminated with harmful material.

Harmful material can reside in pores, gaps and internal spaces of
the vacuum pump.

Danger to health during dismantling of the vacuum pump.
Danger to the environment.

Prior to shipping the vacuum pump shall be decontaminated as
good as possible and the contamination status shall be stated in a
“Declaration of Contamination” (form downloadable from
www.busch-vacuum.com).

Busch service will only accept vacuum pumps that come with a com-
pletely filled in and legally binding signed “Declaration of Contamina-
tion" (form downloadable from www.busch-vacuum.com).

Removal from Service
Temporary Removal from Service

@ Prior to disconnecting pipes/lines make sure that all pipes/lines are

vented to atmospheric pressure

Recommissioning

A CAUTION

Vanes can stick after a long period of standstill.

Risk of vane breakage if the vacuum pump is started with the drive
motor.

After longer periods of standstill the vacuum pump shall be turned
by hand.

After longer periods of standstill:

& Make sure that the vacuum pump is locked against inadvertent
start up

€ Remove the cover around the fan of the drive motor

@ Slowly rotate the fan wheel by hand several revolutions in the
intended direction of rotation (see stuck on or cast arrow)

¢ Mount the cover around the fan wheel of the drive motor
If deposits could have gathered in the vacuum pump:
@ Flush the vacuum pump (= page 9: Maintenance)
@ Observe the chapter Installation and Commissioning (= page 6)

Dismantling and Disposal

A A A O ) oreo

In case the vacuum pump conveyed gas that was contaminated
with harmful foreign material the oil and the exhaust filter(s) will
be contaminated with harmful material.

Harmful material can reside in pores, gaps and internal spaces of
the vacuum pump.

Danger to health during dismantling of the vacuum pump.
Danger to the environment.

During dismantling of the vacuum pump personal protective
equipment must be worn.

The vacuum pump must be decontaminated prior to disposal.

Oil and exhaust filters must be disposed of separately in compli-
ance with applicable regulations.

A CAUTION

Used oil and used exhaust filters are special waste and must be dis-
posed of in compliance with applicable regulations.

AG

The filter spring can fly out of the exhaust port during removal.

CAUTION

Risk of eye injury.
Eye protection goggles must be worn while handling filter springs.

® Remove the exhaust filter (> page 10: Exhaust Filter)
® Drain the ol

® Make sure that materials and components to be treated as special
waste have been separated from the vacuum pump

® Make sure that the vacuum pump is not contaminated with harm-
ful foreign material

According to the best knowledge at the time of printing of this manual
the materials used for the manufacture of the vacuum pump involve
no risk.

® Dispose of the used oil in compliance with applicable regulations
® Dispose of special waste in compliance with applicable regulations

@ Dispose of the vacuum pump as scrap metal
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Troubleshooting

A A YARNING

Risk of electrical shock, risk of damage to equipment.

Electrical installation work must only be executed by qualified personnel that knows and observes the following regulations:
- IEC 364 or CENELEC HD 384 or DIN VDE 0100, respectively,

- IEC-Report 664 or DIN VDE 0110,

- BGV A2 (VBG 4) or equivalent national accident prevention regulation.

A & cATToN

During operation the surface of the vacuum pump may reach temperatures of more than 70 °C.

Risk of burns!

Let the vacuum pump cool down prior to a required contact or wear heat protection gloves.

Problem

Possible Cause

Remedy

The vacuum pump does not reach the usual
pressure

The drive motor draws a too high current
(compare with initial value after commission-
ing)

Evacuation of the system takes too long

The vacuum system or suction line is not
leak-tight

Check the hose or pipe connections for possi-
ble leak

In case a vacuum relief valve/regulating system
is installed:

The vacuum relief valve/regulating system is
misadjusted or defective

Adjust, repair or replace, respectively

Contaminated oil (the most common cause)

Change the ol
(= page 9: Maintenance)

No or not enough oil in the reservoir

Top up oil
(= page 9: Maintenance)

The exhaust filter is partially clogged

Replace the exhaust filter
(= page 9: Maintenance)

The screen in the suction connection is par-
tially clogged

Clean the screen

If cleaning is required too frequently install a
filter upstream

In case a filter is installed on the suction
connection:

The filter on the suction connection is partially
clogged

Clean or replace the inlet air filter, respectively

Partial clogging in the suction, discharge or
pressure line

Remove the clogging

Long suction, discharge or pressure line with
too small diameter

Use larger diameter

The valve disk of the inlet non-return valve is
stuck in closed or partially open position

Disassemble the inlet, clean the screen and the
valve as required and reassemble

The oil tubing is defective or leaking
The oil return line is broken

Tighten the connections

Replace the connections and/or the tubing
(replace with identically dimensioned parts
only)

A shaft seal is leaking

Replace the shaft seal ring (Busch service)

An/The exhaust valve is not properly seated
or stuck in partially open position

Disassemble and reassemble the exhaust
valve(s) (Busch service)
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A vane is blocked in the rotor or otherwise
damaged

Free the vanes or replace with new ones
(Busch service)

The radial clearance between the rotor and
the cylinder is no longer adequate

Readjust the vacuum pump (Busch service)

Internal parts are worn or damaged

Repair the vacuum pump (Busch service)

Version with oil return line to the suction connection (KC .... C):

The oil return line starts in an area vented to atmospheric pressure. Particularly on small model
pumps, a fairly large amount of air is sucked through the oil return line, which may prevent the

ultimate pressure from reaching 20 bar abs.
In order to exclude this possible cause:
either

temporarily disconnect the oil return line from its connection near the exhaust opening and

close it
or
squirt oil through the gas discharge

The gas conveyed by the vacuum pump smells
displeasing

Process components evaporating under vac-
uum

Readily volatile and thus gaseous components
of the oil, e.g. additives, particularly right after
an oil change.

Note: This is no indication of a malfunction of
the oil separator. The oil separator is able to
retain droplets of oil, however no gaseous
components of it.

Check the process, if applicable
Use a different type of oil, if applicable

The vacuum pump does not start

The drive motor is not supplied with the cor-
rect voltage or is overloaded

Supply the drive motor with the correct volt-
age

The drive motor starter overload protection is
too small or trip level is too low

Compare the trip level of the drive motor
starter overload protection with the data on
the nameplate, correct if necessary

In case of high ambient temperature: set the
trip level of the drive motor starter overload
protection 5 percent above the nominal drive
motor current

One of the fuses has blown

Check the fuses

Version with alternating current motor:

The drive motor capacitor is defective

Repair the drive (Busch service)

The connection cable is too small or too long
causing a voltage drop at the vacuum pump

Use sufficiently dimensioned cable

The vacuum pump or the drive motor is
blocked

Make sure the drive motor is disconnected
from the power supply

Remove the fan cover

Try to turn the drive motor with the vacuum
pump by hand

If the vacuum pump is blocked:

Repair the vacuum pump (Busch service)

The drive motor is defective

Replace the drive motor (Busch service)

The vacuum pump is blocked

Solid foreign matter has entered the vacuum
pump

Repair the vacuum pump (Busch service)

Make sure the suction line is equipped with a
screen

If necessary additionally provide a filter

Corrosion in the vacuum pump from remain-
ing condensate

Repair the vacuum pump (Busch service)
Check the process

Observe the chapter Conveying Condensable
Vapours (= page 8)
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Version with three-phase motor:

The vacuum pump was run in the wrong di-
rection

Repair the vacuum pump (Busch service)

When connecting the vacuum pump make
sure the vacuum pump will run in the correct
direction (= page 7: Installation)

After shutting down the vacuum pump the
vacuum system exerted underpressure onto
the pump chamber which sucked back exces-
sive oil from the oil separator into the pump
chamber

When the vacuum pump was restarted too
much oil was enclosed between the vanes

Oil could not be compressed and thus broke a
vane

Repair the vacuum pump (Busch service)

Make sure the vacuum system will not exert
underpressure onto the shut-down vacuum
pump, if necessary provide an additional
shut-off valve or non-return valve

After shutting down the vacuum pump con-
densate ran into the pump chamber

When the vacuum pump was restarted too
much condensate was enclosed between the
vanes

Condensate could not be compressed and
thus broke a vane

Repair the vacuum pump (Busch service)

Make sure no condensate will enter the
vacuum pump, if necessary provide a drip leg
and a drain cock

Drain condensate regularly

The vacuum pump starts, but labours or runs
noisily or rattles

The drive motor draws a too high current
(compare with initial value after commission-
ing)

Loose connection(s) in the drive motor termi-
nal box

Version with three-phase-motor:

Not all drive motor coils are properly con-
nected

The drive motor operates on two phases only

Check the proper connection of the wires
against the connection diagram

Tighten or replace loose connections

Version with three-phase motor:

The vacuum pump runs in the wrong direction

Verification and rectification - page 6: Instal-
lation and Commissioning

Standstill over several weeks or months

Let the vacuum pump run warm with inlet
closed

Oil viscosity is too high for the ambient tem-
perature

Use synthetic olil, if necessary use oil of the
next lower viscosity class (CAUTION: opera-
tion with too low viscosity can cause chatter
marks inside the cylinder)

Warm up the oil with a heater prior to starting
up the vacuum pump, or run the vacuum
pump in intervals in order not to let it get too
cold

Improper oil quantity, unsuitable oil type

Use the proper quantity of one of the recom-
mended oils

(= page 18: Oil change: = page 9: Mainte-
nance)

No oil change over extended period of time

Perform oil change incl. flushing
(= page 9: Maintenance)

The exhaust filter is clogged and appears black
from burnt oil

Flush the vacuum pump
Replace the exhaust filter
Fill in new oil

(= page 9: Maintenance)

In case the oil life is too short: use oil with
better heat resistance (= page 18: Oil) or ret-
rofit cooling

Foreign objects in the vacuum pump
Broken vanes

Stuck bearings

Repair the vacuum pump (Busch service)

The vacuum pump runs very noisily

Defective bearings

Repair the vacuum pump (Busch service)

Stuck vanes

Repair the vacuum pump (Busch service)

Use only recommended oils (2 page 18: QOil)
and change more frequently
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The vacuum pump runs very hot

(the oil sump temperature shall not exceed
100 °C)

Insufficient air ventilation

Make sure that the cooling of the vacuum
pump is not impeded by dust/dirt

Clean the fan cowling, the fan wheel, the ven-
tilation grille and the cooling fins

Install the vacuum pump in a narrow space
only if sufficient ventilation is ensured

On a vacuum pump with oil-cooler: clean the
intermediate spaces of the finned tube

Ambient temperature too high

Observe the permitted ambient temperatures

Temperature of the inlet gas too high

Observe the permitted temperatures for the
inlet gas

The exhaust filter is partially clogged

Replace the exhaust filter

Not enough oil in the reservoir

Top up oil

Oil burnt from overheating

Flush the vacuum pump
Replace the exhaust filter
Fill in new oil

(=> page 9: Maintenance)

In case the oil life is too short: use oil with
better heat resistance (= page 18: Oil) or ret-
rofit cooling

Mains frequency or voltage outside tolerance
range

Provide a more stable power supply

Partial clogging of filters or screens

Partial clogging in the suction, discharge or
pressure line

Remove the clogging

Long suction, discharge or pressure line with
too small diameter

Use larger diameter

The vacuum pump fumes or expels oil drop-
lets through the gas discharge

The oil level drops

The exhaust filter is not properly seated

Check the proper position of the exhaust fil-
ter, if necessary insert properly

(=> page 9: Maintenance)

The o-ring is missing or damaged

Add or replace resp. the o-ring
(= page 9: Maintenance)

The exhaust filter shows cracks

Replace the exhaust filter
(= page 9: Maintenance)

The exhaust filter is clogged with foreign mat-
ter

Note: The saturation of the exhaust filter with
oil is no fault and does not impair the function
of the exhaust filter! Oil dropping down from
the exhaust filter is returned to the oil circula-
tion.

Replace the exhaust filter
(> page 9: Maintenance)

Version with oil return valve (KA ... C):

In case the vacuum pump runs for more than
2 hours without interruption, oil can collect in
the upper chamber of the oil separator to an

extent that it gets expelled together with the
discharged gas

Regularly shut down the vacuum pump for
short periods of time. Check that the oil return
valve functions properly and lets oil run from
the upper into the bottom chamber of the oil
separator as soon as the vacuum pump is shut
down (= page 4: Oil Circulation)

Version with oil return valve (KA ... C):

The oil return valve does not work properly or
is clogged (proper function is when blowing
into the valve it should close, when vacuum is
applied, the valve should open; CAUTION: do
not let your mouth get in direct contact with
the oil return valve, do not inhale through the
oil return valve!)

Clean or replace the oil return valve

KA/KC 0010,0016 C
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The oil return line is clogged or broken

Clean a clogged oil return line

Replace a broken oil return line with an identi-
cally dimensioned line, top up oil (if necessary
by Busch service)

The oil is black

Oil change intervals are too long
The oil was overheated

Flush the vacuum pump
Replace the exhaust filter
Fill in new oil

(= page 9: Maintenance)

In case the oil life is too short: use oil with
better heat resistance (= page 18: Oil) or ret-
rofit cooling

The oil is watery and coloured white

The vacuum pump aspirated water or signifi-
cant amounts of humidity

Version with gas ballast:

The filter of the gas ballast is clogged

Flush the vacuum pump
Replace the exhaust filter
Fill in new oil

(= page 9: Maintenance)

Modify the operational mode (= page 8: Op-
erating Notes = Conveying Condensable
Vapours)

Version with gas ballast with paper filter:

Replace the filter

The oil is resinous and/or sticky

Improper oil type, perhaps in confusion
Topping up of incompatible oil

Flush the vacuum pump
Replace the exhaust filter
Fill in new oil

(=> page 9: Maintenance)

Make sure the proper oil is used for changing
and topping up

The oil foams

Mixing of incompatible oils

Flush the vacuum pump
Replace the exhaust filter
Fill in new oil

(= page 9: Maintenance)

Make sure the proper oil is used for topping
up

KA/KC 0010,0016 C
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Spare Parts Kits

Note: When ordering spare parts or accessories acc. to the table below
please always quote the type (“Type") and the serial no. (“No") of the
vacuum pump. This will allow Busch service to check if the vacuum
pump is compatible with a modified or improved part.

The exclusive use of genuine spare parts and consumables is a pre-
requisite for the proper function of the vacuum pump and for the
granting of warranty, guarantee or goodwill.

This parts list applies to a typical configuration of the vacuum pump
KA/KC 0010,0016 C. Depending on the specific order deviating parts
data may apply.

Your point of contact for service and spare parts in the United
Kingdom:

Busch (UK) Ltd.
Hortonwood 30-35

Telford

Shropshire

TF17YB

Tel: 01952 677 432
Fax: 01952 677 423

Your point of contact for service and spare parts in Ireland:

Busch Ireland Ltd.

A10-11 Howth Junction Business Centre
Kilbarrack, Dublin 5

Tel: +353 (0)1 8321466

Fax: +353 (0)1 8321470

Your point of contact for service and spare parts in the USA:

Busch Inc.

516-B Viking Drive

Virginia Beach, VA 23452

Tel: 1-800-USA-PUMP (872-7867)

Your point of contact for service and spare parts in Canada:

Busch Vacuum Technics Inc.
1740, Boulevard Lionel Bertrand
Boisbriand (Montréal)

Québec J7H 1N7

Tel: 450 435 6899

Fax: 450 430 5132

Your point of contact for service and spare parts in Australia:

Busch Australia Pty. Ltd.

30 Lakeside Drive
Broadmeadows, Vic. 3047
Tel: (03) 93 55 06 00
Fax: (03) 93 55 06 99

Your point of contact for service and spare parts in New Zealand:

Busch New Zealand Ltd.

Unit D, Arrenway Drive
Albany, Auckland 1311

P O Box 302696

North Harbour, Auckland 1330
Tel: 0-9-414 7782

Fax: 0-9-414 7783

Find the list of Busch companies all over the world (by the time of the
publication of these installation and operating instructions) on
-> page 20 (rear cover page).

Find the up-to-date list of Busch companies and agencies all over the
world on the internet at www.busch-vacuum.com.

Spare parts kit Description Part no.

seniceiit | seisingotodast | 0503 106535
geeazlg/fgaskets :ggéisting of all necessary 0990 149 224
Overhaul kit gﬁ'\‘;ié"gr'i‘fgo:) sealsetand | 0993 149 225

Accessories

Accessories

Description

Part no.

Inlet air filter

inlet-side, vertical, with
paper cartridge, to
separate solids

0945 000 130

Inlet air filter

inlet-side, horizontal,
with paper cartridge, to
separate solids

0945 000 131

Inlet air filter

inlet-side, vertical, with
polyester cartridge, food
proof, to separate solids

0945 121 871

Inlet air filter

inlet-side, horizontal,
with polyester cartridge,
food proof, to separate
solids

0945 121 872

Filter pressure
gauge

for easy checking of the
degree of clogging of the
exhaust filter

0946 000 100

Exhaust cover
plate with
connection thread

connection thread G%>"

0947 119 875

Vacuum regulating
unit

to adjust the required
working pressure

0947 000 438

Gas ballast,
complete

for the conveying of
condensable vapours,
with paper filter

0916 106 678

Oil

Denomination VM 068 VSL 032
ISO-VG 68 32
Base Mineral oil PAO
Density [g/cm?3] 0.884 0.83
[Kr:]newg}asl}lc viscosity at 40 °C 68 32
[erig}est}lc viscosity at 100 °C 85 6
Flashpoint [°C] 235 240
Pourpoint [°C] -15 —60
Part no. 1 | packaging 0831 102 492 0831 122 575
Part no. 5 | packaging 0831 102 493 0831 131 845
Food applications
Remark 3phase motor (NSF H1); AC
motor
Filling quantity, approx. [I] 03

KA/KC 0010,0016 C
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EC-Declaration of Conformity

Note: This Declaration of Conformity and the C €-mark affixed to the nameplate are valid for the vacuum pump within the Busch-scope of delivery.
When this vacuum pump is integrated into a superordinate machinery the manufacturer of the superordinate machinery (this can be the operating
company, too) must conduct the conformity assessment process acc. to the Directive Machinery 2006/42/EC for the superordinate machine, issue
the Declaration of Conformity for it and affix the C €-mark.

We

Busch Produktions GmbH
Schauinslandstr. 1

79689 Maulburg
Germany

declare that vacuum pumps KA/KC 0010,0016 C

in accordance with the European Directives:

— “Machinery” 2006/42/EC,

— "“Electrical Equipment Designed for Use within Certain Voltage Limits" (so called “Low Voltage") 2006/95/EC,
— "Electromagnetic Compatibility” 2004/108/EC,

have been designed and manufactured to the following specifications:

Standard Title of the Standard
Harmonised Standards
EN ISO 12100-1 Safety of machinery - Basic concepts, general principles of design - Part 1 and 2
EN ISO 12100-2
EN ISO 13857 Safety of machinery - Safety distances to prevent hazard zones being reached by the upper and lower limbs
EN 1012-1 Compressors and vacuum pumps - Safety requirements - Part 1 and 2
EN 1012-2
EN ISO 2151 Acoustics - Noise test code for compressors and vacuum pumps - Engineering method (grade 2)
EN 60204-1 Safety of machinery - Electrical equipment of machines - Part 1: General requirements
EN 61000-6-1 Electromagnetic compatibility (EMC) - Generic immunity standards
EN 61000-6-2
EN 61000-6-3 Electromagnetic compatibility (EMC) - Generic emission standards
EN 61000-6-4
Manufacturer Person authorised to compile

the technical file

&Q Q /Q/ZJ@

Dr.-Ing. Karl Busch Andrej Riwe
General director Technical writer
KA/KC 0010,0016 C EC-Declaration of Conformity
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Busch — All over the World in Industry

Australia

Busch Australia Pty. Ltd.
30 Lakeside Drive
Broadmeadows, Vic. 3047
Tel: (03) 93 55 06 00
Fax: (03) 93 55 06 99

Austria

Busch Austria GmbH
Industriepark Nord
2100 Korneuburg

Tel: 02262 / 756 65-0
Fax: 02262 / 756 65-20

Belgium

Busch N.V./Busch SA
Kruinstraat 7

9160 Lokeren

Tel: (0)9 /348 47 22
Fax: (0)9 / 348 65 35

Brazil

Busch do Brasil Ltda.

Rod. Edgard Méaximo Zambotto, Km 64
13240-000 Jarinu-SP

Tel: (55) 11-4016 1400/5277

Fax: (55) 11-4016 5399

Canada

Busch Vacuum Technics Inc.
1740, Boulevard Lionel Bertrand
Boisbriand (Montréal)

Québec J7H 1N7

Tel: 450 435 6899

Fax: 450 430 5132

Chile

Busch Chile S. A.

Calle El Roble N° 375-G
Lampa - Santiago

Tel: (56-2) 7387092
Fax: (56-2) 7387092

China

Busch Vacuum (Shanghai) Co., Ltd

No.5, Lane 195 Xipu Road

Songjiang Industrial Estate East New Zone
Shanghai 201611 PRC

Tel: +86 (0)21 67600800

Fax: +86 (0)21 67600700

Czech Republic
Busch Vakuum s.r.o.
Prazékova 10

619 00 Horni Her3pice
Brno

Tel: +420 543 42 48 55
Fax: +420 543 42 48 56

Denmark

Busch Vakuumteknik A/S
Parallelvej 11

8680 Ry

Tel: +4587 8807 77
Fax: +45 87 88 07 88

Finland

Busch Vakuumteknik Oy
Sinikellontie 4

01300 VANTAA

Tel: 09 774 60 60

Fax: 09 774 60 666

France

Busch France S.A.

Parc Technologique

de Bois Chaland CE 2922
91029 Evry Cedex

Tel: 0169 89 89 89
Fax: 01 60 86 16 74

Germany

Dr.-Ing. K. Busch GmbH
Schauinslandstr. 1
79689 Maulburg

Tel: (07622)681-0
Fax: (076 22) 681-194
e-mail: info@busch.de

Dr.-Ing. K. Busch GmbH
Niederlassung Nord
Ernst-Abbe-Str. 1-3
25451 Quickborn

Tel: (04106) 799 67-0
Fax: (041 06) 7 99 67-77

Dr.-Ing. K. Busch GmbH
Niederlassung West
Nordring 35

64807 Dieburg

Tel: (06071) 92 82-0
Fax: (060 71) 14 71

Dr.-Ing. K. Busch GmbH
AuBenstelle Neuenrade
Breslauer Str. 36

58809 Neuenrade

Tel: (023 92) 5029 92
Fax: (023 92)5072 11

Dr.-Ing. K. Busch GmbH
Niederlassung Std-Ost
Gewerbestrale 3

90579 Langenzenn

Tel: (09 01) 90 25-0
Fax: (09 01) 90 25-25

Dr.-Ing. K. Busch GmbH
AuBenstelle Zella-Mehlis
Am Rain 11

98544 Zella-Mehlis

Tel: (03682) 4692 71
Fax: (036 82) 4692 73

Dr.-Ing. K. Busch GmbH
AuBenstelle Meitingen-Ostendorf
Grintenweg 8

86405 Meitingen-Ostendorf

Tel: (08271) 426-341

Fax: (0 82 71) 426-342

India

Busch Vacuum India Pvt Ltd.
Plot No. 110, Sector 7
PCNTDA, Bhosari

Pune 411026, Maharashtra
Tel: (0)206410 2886

Fax: (0)202711 2838

Ireland

Busch Ireland Ltd.

A10-11 Howth Junction Business Centre
Kilbarrack, Dublin 5

Tel: 00353 1 832 1466

Fax: 00353 1 832 1470

Israel

Busch Israel Ltd.

1 Mevo Sivan Street
Qiryat Gat 82022, Israel
Tel: +972 (0)8 6810485
Fax +972 (0)8 6810486

ltaly

Busch ltalia S.r.I.

Via Ettore Majorana, 16
20054 Nova Milanese
Tel: 0362 370 91

Fax: 0362 370 999

Japan

Nippon Busch K.K.
1-23-33, Megumigaoka
Hiratsuka City, Kanagawa
Japan 259-1220

Tel: 0463-50-4000

Fax: 0463-50-4004

Korea

Busch Korea Ltd.

392-1 Yangji-Ri, Yangji-Myun,
Yongin-si, Kyunggi-Do

Tel: 031)321-8114

Fax: 031) 321 4330

Malaysia

Busch (Malaysia) Sdn Bhd.
6 Jalan Taboh 33/22

Shah Alam Technology Park
Section 33

40400 Shah Alam

Selangor D. E.

Tel: 03 51222128

Fax 03 5122 2108

Mexico

Busch Vacuum Mexico S de RL de CV
Tlaquepaque 4865, Los Altos
Monterrey, Nuevo Leon

Mexico 64370

Tel: (81) 8311-1385

Fax: (81) 8311-1386

Netherlands

Busch B.V.
Pompmolenlaan 2
3447 GK Woerden
Postbus 2091

3440 DB Woerden
Tel: (0)348 - 462300
Fax: (0)348 - 422939

www.busch-vacuum.com

New Zealand

Busch New Zealand Ltd.
Unit D, 41 Arrenway Drive
Albany 0632

Auckland

Tel: 09 4147782

Fax: 09 414 7783

Norway

Busch Vakuumteknikk AS
Hestehagen 2

1440 Drgbak

Tel: 64 98 98 50

Fax: 64 93 66 21

Poland

Busch Polska Sp. z 0.0.
Ul. Chopina 27

87800 Wihoctawek

Tel: (054) 2315400
Fax: (054) 2327076

Portugal

Busch Ibérica S.A., Sucursal em Portugal

Zona Industrial Raso de Travasso, Fracgdo B, Armazém 2
3750-753 Agueda

Aveiro, Portugal

Tel: +351 234 648 070

Fax: +351 234 648 068

Singapore

Busch Vacuum Singapore Pte Ltd
20 Shaw Road

#01-03 Ching Shine Building
Singapore 36 79 56

Tel: (65) 6488 0866

Fax: (65) 6288 0877

Spain

Busch Ibérica S.A.

C/ Jaume Ferran, 6-8

Pol. Ind. Coll de la Manya
08403 Granollers

Tel: +34 93 861 61 60
Fax: +34 93 840 91 56

Sweden

Busch Vakuumteknik AB
Bréata Industriomrade
435 33 Molnlycke

Tel: 031 -33800 80
Fax: 031 - 338 00 89

Switzerland

Busch AG

Waldweg 22

4312 Magden

Tel: 061 /845 90 90
Fax: 061 /845 90 99

Taiwan

Busch Taiwan Corporation

1F. No. 69, Sec. 3, Beishen Rd.
Shenkeng Township,

Taipei Country,

Taiwan (222), R.O.C

Tel: (02) 2662 0775

Fax: (02) 2662 0796

Thailand

Busch Vacuum (Thailand) Co., Ltd.

888/30 M0019, Soi Yingcharoen, Bangplee-Tamru Rd.,
Bangpleeyai, Bangplee, Samutprakarn 10540 Thailand
Tel: (66) 2-382-5428

Fax: (66) 2-382-5429

Turkey

VAKUTEK

Emlak Kredi Ishani No: 179
81130 Usktidar-Istanbul
Tel: (216) 310 0573

Fax: (216) 343 5126

United Kingdom
Busch (UK) Ltd
Hortonwood 30-35
Telford Shropshire TF1 7YB
Tel: 01952 677 432

Fax: 01952 677 423

USA

Busch, Inc.

516-B Viking Drive
Virginia Beach, VA 23452
Tel: (757) 463-7800
Fax: (757) 463 7407

Semiconductor Vacuum Group Inc.
Morgan Hill, CA 95037

Tel: (408) 955 1900

Fax: (408) 955 0229
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Cma3ku n Temneparypa Mcrnosib3oBaHus Ans
BaKyyMHoro Hacoca Busch KA 0016 C H!!

VSL 068 (KA 0016 C) 3aka3Hown Homep Dilo: 3-690-R221 (1 nuTp)

Temnepatypa okp. cpeapl: +8 °C to +40 °C  Cmaska, pekomeHgoBaHHasi Busch: VSL 068
yaenbHbIn Bec npu +15°C 0.83 ricm3
KMHemaTudeckasa Ba3KocTb npu 40°C 68 mm?/c (cCr)
KnHemaTudeckas BaskocTb npu 100°C 10 mm?/c (cCT)

TOYKa BOCMNNamMeHeHUs 240 °C
Temneparypa Teky4ecTu -55 °C

Macno VSL gns BakyymMHoro Hacoca Busch sBnsieTcst CUHTETUMECKMM CMa304YHbIM MaTtepuanom Ha
nonuonednHOBON MacnsiHon ocHoBe n ogobpeHo NSF/H1 (HaunoHanbHbii CaHnTapHbin PoHA) B
cooTBeTCTBMM C Hopmamu FDA (YnpaBneHue no KOHTPOMo 3a NpoaykraMmu 1 nekapcreamm). STon
Macro MOXeT MUCMOoNb30BaTbCH B TeYEHMe BCero roga, n obnagatT odeHb BbICOKOW TeMnepaTypHOm
YCTONYNBOCTBIO U HU3KOW TemMnepaTypon TEKYYECTH.

B pononHeHune K 3TOMY MnepeyHo «CneumnanbHble Macrna» MoXeT ObITb Mcnonb3oBaH cnncok Busch.
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EG Konformitatserklarung fur Maschinen
EC Declaration of Conformity for machines
Déclaration de Conformité CE pour machines

Original-Konformitatserklarung
Mit dieser Konformitatserklarung im

Sinne der EG-Maschinenrichtlinie
erklart die Firma

dafl} nachfolgend beschriebene

Original declaration of conformity

With this declaration of conformity in
compliance with EC Machinery
Directive it is confirmed by

DIL O Armaturen
und Anlagen GmbH
Frundsbergstrasse 36
D 87727 Babenhausen

that the following

Déclaration de conformité originale

Avec cette déclaration de conformité
selon la Directive Machines
I'entreprise

atteste que la (le)

SFe-Gasnachfull- u. Evakuier-
gerat

SFe-gas refilling- and evacuating
devices

Appareil pour remplissage et vide de
SFe

Serie: VAKUUM
Series:

Série:

Typ: 3-001-4-R002
Type: 3-001-4-R022
Type:

in Ubereinstimmung mit der
EG-Maschinenrichtlinie 2006/42/EG
der EG-Niederspannungsrichtlinie
2014/35/EU und der
Druckgeréaterichtlinie 2014/68/EU
sowie den nachfolgend genannten
Normen und Vorschriften hergestellt
worden ist.

Angewendete harmonisierte
Normen:

is manufactured in accordance to
EC Machinery Directive 2006/42/EC,
EC Directive on low voltage
2014/35/EU and pressure equipment
directive 2014/68/EU

as well as to standards and rules
mentioned below.

Harmaonised standards applied:

DIN EN ISO 12100, DIN EN ISO 4414, DIN EN 1012-2, DIN EN 60204-1

Angewendete nationale
Normen:

DIN 45635

National standards applied:

Bevoliméchtigter fur die Zusammenstellung der technischen Unterlagen:

Authorized representative for the completion of the technical documentation:

Mandataire pour le complément de la documentation technique:

Babenhausen, 10.01.17

a été fabriqué(e) conformément a la
Directive Machines CE 2006/42/CE
Directive Basse Tension CE
2014/35/EU et directive equipements
sous pression 2014/68/EU

de méme que selon les normes et
prescriptions indiquées ci-aprés.

Normes harmonisées appliquées

Normes nationales appliquées

Dipl. Ing. (FH) Peter Sieber
(DILO Armaturen und Anlagen GmbH)

DIL O Armaturen
und Anlagen GmbH

Fnd

Peter Sieber

Technischer Leiter

Head of the technical department
Ingénieur en chef
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