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NPEOUCIIOBUE

€ [anHoe «PYKOBOLOCTBO MO SKCIINMYATALUNN» copepxuT nogpoGHoe onvcaHne paboTsl arperata,

MraHoBOW MPOBEpPKW, OOCNYXMBaHWUS M yCTpaHeHust npobrnem B [OusensHom CeapoyHoM Arperate, a Takke
ApYrie BOMpOChI, BaxkHbIE AJ191 €r0 NPaBuIbHON SKCyaTaumm.

& [MoxanyicTta, BHAMATENbHO MPOYMTAATE [IAHHOE PYKOBOACTBO, OCOGEHHO TEKCT C MpedyrpexaatoLymm
NoMeTKaMM.
& Korpa arperat OyaeT BBeAeH B SKCMNyaTaLuio, NOXanyicTa, epxuTe JaHHOe PYKOBOACTBO PSLIOM C arperaTom.

€ [logpoGHoe onucaHWe aKcnmyatauum U TexHudeckoro obcnyxusanus — OBUFATENIA npueooutcs B
«PyKkoBOACTBE MO aKkcnyaTaumm apuratensy.

Baw _Arperar;
Mogenb Ne : DLW-400LSW
CepuiiHbI Homep:

[MPUMEYAHUE]: Mexgy TexHWYECKMMU XapakKTepucCTukamu, TMpuBeOdEHHbIMM B [JaHHOM pPYKOBOACTBE, U
aKTM4eCKMMM  MapaMeTpamu — arperata  MoryT  ObiTb  pacxoXOeHus, CBsi3aHHble C  MoaudMKaLnsiMm
arperara.

CumMBOIbI, UCNONb3YyKOLIMECcs B AAHHOM PYKOBOACTBE

CumBon obosHayaeT ornacHbIi UM HebesonacHbIi BUO AEWCTBUN,
OrMNACHO A KOTOpPbI MOXET NPUBECTU K CEPbE3HON TPaBME U CMEPTU YesoBeka.
SOTOT cMMBOJT 0003HAYaeT onacHbI NN Hebe3onacHbIV BUA, ASACTBUN,

KOTOPbIN MOXET MPYBECTVM K TpaBMe YeroBeka WM MOBPEXOAEHMIO
MPEOYMNPEXOEHWVE A arperata unm nmyLLecTsa.

OToT cumBon 00O3HA4YaeT npedynpexaeHne Mo oOpalleHnio ¢
[MPUMEYAHUE] arperaTom, Nno3BonsioLLEMY 06ecneunTb 3pEKTMBHOCTL SKCNITyaTaumm
¥ AnUTenbHOE YCreLLHOe UCTIoNb30BaHWe arperara.



1. MPEOYMNPEXXOEHNA O BESOINACHOCTH

CuMBOIbI, MPUBEAEHHBIE HIDKE, UCTIONB3YHOTCS B JAHHOM PYKOBOACTBE ANsi NPUBMEYEHNst BHUMaHUS U
0603HaueHNst BO3MOXHbIX oracHocTe. Korga Bbl BUAMTE STOT CUMBOIT, COBMtoaliTe OCTOPOXHOCTb M CrieaymnTe
VHCTPYKLMSIM, YTODbI M36exkaTb onacHOCTU. O3HaKOMbTECH CO BCEMU CTaHZapTamm 6e30macHOCTY U crieayiTe UMm.
Tornbko KBanMMLUMPOBaHHbBIN NepcoHarn MOXET FOTOBUTL K paboTe, SkcniyaTupoBaTh, 0GCNYKMBaTb U PEMOHTUPOBATL
3TOT arperar.

Mpw akcnnyaTaumm arperata yoeautech, YTo PsiAoM HET NMOCTOPOHHUX, OCOBEHHO AeTe.

-~ A OMNACHOCTb: » A OMNACHOCTb:
QNEKTPUYECKNIA / ON3EJNIbHOE  TOMJmBO
PA3PAO MOXET YBUTb / MOXET CTATb MPUYMHON
MOXAPA VI B3PbIBA.
He Tporaiite nocTbl

BO Bpemsi pabotbl. KpaliHe onacHo pabortaTtb TonmmBo M Macrno SBMNSIOTCA  FOPHYMMMU
MOKpbIMM pykamu. OTKIouUTe arperar, npexae 4em | BewectBamy. O0A3aTeNbHO  XpaHUTE  roprodne
npukacatbCs K MNoctam  Onst  BbIMOSHEHWs | MaTepuarnbl BOarneke oT MallvHbl, HUKOTdA He Kypute
MOAKITHOMEHWI W ONs APYrvX Lenen. npyv 3anpaBke W HUKOTOA He  3anpaensnTe
paboTatolumii - arperar.

A OMNACHOCTb: A NPEOYNPEXIOEHNE:
BbIXJTOMNHBLIE MA3bl MOPAYME YACTU MOIYT
OBUITATESTA MOTYT BbITb BbI3BATb CUTNbHLIE OXXOIMN.
CMEPTEJIbHO OINMACHBbI
BbixnonHble rasbl  gsuratens  cogepxar He Tporamre BO Bpems  paboTbl
BELleCTBa,  oOfacHble  OfA  YEerioBeYECKOro | OXMaKOAloWMn  BEHTUMATOP ABuratend u  apyrue
opraHu3mMa. YyacTM MallvHbl, Harpesalolyecs [0  BbICOKOM

Heobxoaum  OocTaTouHbIA NPUTOK CBEXEro | TeMnepaTypbl, TakMe Kak BbIXIOonHaA pr6a, asurartersb
BO3dyxXa npun uCnonb3oBaHUX arperata B MecCTax | U paguartop.
C NIOXOA BEHTUINALMEN, Hanpumep, B TOHHene unm [axe korga apuratenbs 3arnyLleH, arperarty Hy>KHO
3aKpPbITOM nomMeLleHnn. He Hal'lpaBJ'IFIIZTe 0atb BpeMA O0CTatO4HO OCTbITb, Mpexae 4em
BbIXJTOMHYHO pr6y B CTOPOHY NPOXOXKNX U1 JOMOB. NnpuKacaTbCA K ABUraTernto 1 NnoaoGHbLIM y3nawm.

A OMNACHOCTb: HE TMOOKNKOYATL K Q l" A MPEOYMNPEXOEHNE:
OOMALLHEN SNEKTPOMPOBOKE O He Tporaiite asmxyLumecs
MoakntoueHre K AoMaLLHEN SreKTPONpPOBOAKe YacTu BHYTpM arperara.
O4eHb OrMacHo, MOCKOSbKY MOXET BbI3BaThb 3arnyLumte auratens npu
3MEKTPUHECKUI paspsia U NOBPEXOEHME arperaTa. nposedeHun  OBCyKMBaHWS.
A OMNACHOCTS: NMPOBEPLTE
COEOVHEHME

MoBpexaeHHble kabenM W HeOoCTaTOYHO
MPOYHbIE COEOVHEHNS Pa3beMOB MOTYT
BbI3BaTb MOBPEXOEHWe arperarta u
yoap  areKkTpuYeckuMm  Tokom.  BoccrtaHoeute
noBpeXaeHHbIe kabernu 1 ybeguTech, YTO pasbeMbl
COENHEHbI MPOYHO.




A MPEOYNPEXOEHWE:
SNEKTPOSINT
AKKYMYJIATOPA MOXET
BbI3BATb  B3PbIBblI

OO,
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AKKyMYNSTOP COOEPXKUT KUCTIOTY Y BbiAensieT
B3pPbIBOOMACHbIE rasbl. Ob6paluavitech c
aKKyMyTSTOPOM OCTOPOXHO.

3armywute gBuratenb, npexge  Yem
noaKnovaThb unm OTCOEAVHATb nposoga
aKkyMynsiTopa, NpoBepbTe NONAPHOCTL COeaMHEHNI
Ha 6aTapee. He gonyckanTte kacaH1st UHCTPYMEHTOM
MOCTOB aKkyMyrnsTopa, YToObl HE BbI3BaTb
KopoTKoe 3aMblKkaHue. Ecrm OpbIarn
aKKyMYTSTOPHOW  KUCMOTbI  Monanu  Ha KOXY,
odexdy WnuM B [ra3a, HemMegreHHO CMOoWTe WX
6ONbLUMM KONMYECTBOM BOAb!.

A NPEOYMNPEXOEHWE:

B Ccrniydae YyTe4dkn XuOKoCTn U3

‘ akkymynsatopa  (pactBop CepHOn

é KVICJ'IOTbI) M nonagaHuA ee Ha

OAEXOY WIN KOXY, HY)KHO HEMEONEHHO CMbiTb ee
GOrbLLMM KONMUYECTBOM BOAb!.

Ecrm xugkocTb M3 akkymynsitopa ronarna B
rmasa, MPoOMOWTE WX GOMbLUMM KONMMYECTBOM BO[bI
N HeMednieHHO obpaTuTecb 3a  MeaMLIMHCKOWA
MOMOLLIbHO.

g{g\‘\}ﬁi'}’r}yu A MPEOYMPEXOEHVE:
RN TG FOPSYAS
OXJTAXKIAIOLLAS KUOKOCTb
NS\ MOXET BbI3BATb
s CUNBHBIE OXKOTW.

He oTkpbIBaviTe Npobky paguartopa, NpobKy
CrvBa >KMOKOCTM, MNpPoOKy cnvBa Macna w3
asurartens, ecnv asuratesb eLle ropsaynii. opsyas
oXraxaaroLLas XUoKoCTb UMM Macro MoryT obxeub
JMLIO, rT1a3a U PyKW.

A NPEOYNPEXOEHVE:
N3NYYHEHWE AOYTU MOXET
OBXEYb IMASA N KOXY

t

Mpn cBapke wnn HabMoOeHUM 3a  Hewn
MCNonb3ynTe PyYHON 3KPaH WMNn LUfieM CBapLuMka C
COOTBETCTBYIOLLMM 3aTEMHEHMEM cTekna. Hagesarite
3aLLMTHYIO OAEXKIY W 3aLLMTY Ha HOTW.

MPEOYNPEXOEHUE:
MpouunTaiiTe pykoBOACTBO U
AKCMnyaTupymTe arperat

6e30MnacHo 1 NPaBUITEHO.

Korga Bbl OTOaeTe arperat B apeHgy wnu
nossorsgeTe OpyrMM nvuamM Monb3oBaTbCH  €lo,
Aavite nogpoOHbIe MHCTPYKLMM MO ee aKcniyaTaumm
1 NOCOBETYITE NPeaBapUTESTbHO U3YYUTb
JaHHOe PpyKOBOACTBO.

W Sg A”F’EIJVHPBKJJEHv|E;

A\‘ P M36bITouHan Harpyska cokpailaeT

CPOK Cnyx0bl arperata. [lpu

UCMOMNb30BaHWM arperata
cobntojanTe NpaBuIbHbIE MapameTpbl MOCTOSHHOMO 1
NePEMEHHOTO ToKa U NPaBUITbHbIN Pabo4min peXxmMm.

MPEOYMNPEXOEHWNE:
MAOEHVE ATPETATA
MOXET NMPUBECTUN K
CMEPTEJIbHOV TPABME

ByabTe BHMMATENbHBI NPY TPaHCMOPTUPOBKE
arperarta. Vicnonb3ynte nogbeMHbIN arperat
JOCTaTO4YHOMN MOLLIHOCTW.

. A NPEOYNPEXOEHWE:
TOKBbICOKOIO
% HAMPAXXEHNA MOXET
= A BIMWATb HA PABOTY
e KAPOVNOCTUMYNATOPA

Mooy ¢ KapaoMoCTUMYNATOPaMU He  AOIDKHbI
HaXOAMUTLCS PSAOM C MECTOM NMPOBEAEHUS CBAPOYHBIX
paboT, He MPOKOHCYNbTMPOBABLUMCE CO  CBOVIM
Bpa4oM




A MPEOYMNPEXOEHWE:
CBAPKA MOXET BbI3BATb
MNOXAP TN B3PbIB.

@ Y6epuTe BCe BOCMIaMEHSIOLLMECS NPeaMETbI
13 MECT, 10 KOTOPbIX MOTYT AorneTaTb UCKpbl. Ecrin aTo
HEBO3MOXHO, HaEXHO 3aKpoiiTe nx
NOAXOAALLMMU YeXIamu.

(2 Cnepnvite 3a BO3MOMXHbIMU BO3rOPaHUSMM 1
[EPXUTE NOBNM30CTY OrHETYLUMTESb.

A NPEOYNPEXXOEHME:
Huskoe HanpsbkeHue 1 YactoTa

MOIyT MOBPEANTb 3NEKTPUYECKUI

arperar, Hanpvmep, ABUraTenm.

F)

Cobniopanite OCTOPOXHOCTb WIN - OTKIKOYUTE
NprbOopbLI NEPEMEHHOIO Toka MpW Mycke ABuUraTens
wim npu pabote C nepeknoyaTenemM KoHTPOns
XorocTbix 060poToB B nornoxeHun « OTKI ».

A MPEOYMNPEXOEHNE:
OTNETAIOWME  YACTUUbI
METAJTNA NN TPA3N
MOTyT NoBpeauTb rrasa.

Vcnonb3ynte 3alMTHblE O4YKW, 3aKpbITble MO
Bokam, U1 3aLLMTHDBIN SKpaH




2. CXEMA M HA3BAHWSA OETAJEN

2-1 CxemaTnyeckum YyepTex

D MaHenb ynpaeneHus

@ MeTtns gnsa nogbema
@ 3awenka aosepu
® Bnyck Bo3ayxa

(@ 3anpaBo4Has ropnosuHa

Cnue macna

() 3anuBHas ropnosuHa paguaropa
{2 3amoxk

(9KoHTaKT 3a3emneHus

® Bbixnon

@ BenTtunsauus
Cnwus Tonnuea
(© Cnus Boabl

2-2 HasBaHne KOMMNOHEHTOB

(D Menepatop

@ BosayLuHblit mnbTp
@ TonnueHbIN Gak
® TonnueHbIN PUNLTP

@ [nsenbHbln gBUraTens

A Akkymynsatop
(2 MepeknioyaTtenb CHUKXEHUS
HanpsHKeHus
@ MpenoxpanuTens
Pbluar nogauu Tonnuea

® 3anue macna
@ MacnsiHbIn pUnLTP

[laTumnk ypoBHSA mMacna

@ Papguatop
PesepBHbIi 6ak

Yy
(i

GfS
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2-3 MNaHenb ynpaeneHus
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SISIE!
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BonbTmeTp nepeMeHHoro Toka
AMMepmMeTp NeEpPEMEHHOO ToKa
Yacrotomep

Mepekntoyarerb BbIGOpa pexxiiva CBapKu

Mepexntoyartens Bbibopa

O[IHOMOCTOBOIO/ABYXMNOCTOBOIO PEXVMa

Perynsatop Toka

MpepbiBaTenb LENM NEpeMEHHOro Toka

Perynsatop HanpshkeHus

PoseTka 3-¢hasHoro nepemMeHHOro Toka

Krnemmbl ans BeiBoga CBapO4HbIX MOCTOB

A B+

Perynsatop cunbi(gasnexust) aymm
Mepekntoyatens ctapTepa
Mepexntovatens Bbibopa e-Mode

(MEPEMEHHbIA, HUSKU/BLICOKIIA,

BbICOKMI)
MonwuTop aBuratens

Briok MHOvKaTopoB NpeaynpexaeHns
(OaeneHve macna /Temn. Bogbl /Temn. 6rioka ynpaeneHus /3apsiaka /Mporpes)

WHovkaTtop yacTtoTbl
Tanmep = CHeTumK TONMBa

®@9e6

@

¥ Posetka 1-¢hasHoro nepeMeHHoro Toka
% Pene 3ambikaHus Ha 3emnio (ELR)

3 KoHtakT 3a3emnenus (ans ELR)

X lNMpepbiBaTens Lenu BolIBoAa
nepemMeHHOro Toka

3 MepekntoyaTenb AUCTaHLMOHHOTO

yrpaBneHus

% PasbeM OMCTaHUMOHHOTO YrpaBreHus
3¢ OnumoHarnsHo




3. TPAHCIMOPTUPOBKA N YCTAHOBKA

3-1 Mepbl NpeaocTopoXHOCTY NPY TPaHCMOPTUPOBKE arperara

@ et st moapeMa

VAN

e e

.

L

AN

s

A MpenynpexaeHve: [MNpu TpaHCNOPTUPOBKE arperata nogHUManTe ee 3a TakenaxkHyto NeTrio, Kotopast
pasmeLLiaeTcst Ha BEPXHEN MaHemnu B TOUKE LIEHTPa TSKECTU.

3-2 [JonyctnMmble yribl HaKnoHa

A

Y6enuTtech, YTo arperar pacronaraeTcs Ha POBHOW MOBEPXHOCTU OMopbI MK 3emnn. He HaumnHaiiTe
paboTy C arperaTtom, eCrivi MECTO arperaTa MMeeT HakroH 6ornee 10 rpagiycoB, NOCKOSbKY 3TO MOXET Bbl3BaTb
noBpexaeHue apuraTens.




3-3MogroToBka

* [laHHbIA arperaT NPOXO4AUT CTPOryt MPOBEPKY U TECTbI HA 3aBOAE, rApaHTUPYyoLLme
COOTBETCTBME MapaMeTPOB paboTbl 3asBIEHHLIM CrELMAMKALMAM, NPEXOe YeM OTNPaBIsATLCS
K NMonb30BaTento

* Kak n gnst noboro mMexaHWsMpoBaHHOTO arperara, Ype3mMepHO aKTMBHOE WCMONb30BaHUE HOBOIO
arperata npuBedET K COKpaLLEHUIO cpoka CrnyxObl. 1o 3ToM NpuymMHe pekoMeHayeTcs B nepBeble
50 yacoB paboTkI arperarta cobrntogaTte 0CobyH OCTOPOXHOCTb AJ1s MPABUIILHOIO BbIMOMHEHWS] 0OKaTKM.

* Mpy nonyyeHnn arperata BbINONHUTE ero TexHmndeckyto nposepky 0O HAYATIA SKCIITYATALNNA,
YTOObI LOMOSNHATENBHO YOEaUTLCS B OTCYTCTBUM CyLLECTBEHHBLIX HEAOCTATKOB
WM NOBPEXAEHUI, MPUYMHEHHbIX arperaTy nNpy TPaHCMOPTUPOBKE.

* Mbl pexomMeHOyeM yCcTaHaBNMBaTL arperar Ha POBHYH NMOBEPXHOCTb, B YCITOBUSIX OTCYTCTBUS
Ype3MePHON 3ambINEHHOCTU UMM BRXKHOCTM.

[Mpu aKkcnnyaTaumm arperata B MOMELLEHMSIX C HEOOCTAaTOMHOM BEHTUNALMER, cobnoaante
crieqyoLmMe Mepbl NMPeaoCTOPOXHOCTY:

O3HaKoMbTECH C YCIOBUSIMI arperara.

[ NAPUMEYAHUE ] : lo BO3MOXHOCTW, He YCTaHaBnuBanTe arperat B MeCTax C BbICOKOM
BMaXXHOCTHIO.
[ MIPUMEYAHMUE ] : o BO3MOXXHOCTW, HE YCTaHaBMBanTe arperat B MecTax ¢
BO3MOXXHOCTbHO MOBLILLEHMS TEMMNEpaTypbl Bo3ayxa 6ornee 40°C.
[ MIPUMEYAHMUE ] : o BO3MOXXHOCTW, HE YCTaHaBInMBanTe arperat B MecTax ¢
YpE3MEPHON 3arbINIEHHOCTLI, HANMMYMEM TOKCUYHBIX UM B3PLIBOOMACHbIX ra3oB.
[ NIPUMEMAHUE ] : ObBecneybTe OOCTATOMHOE MPOCTPAHCTBO Af1S MPOBEOEHWST MPOBEPOK U
obcrny>x1MBaHWs arperara.
[ IPUMEYAHME ] : YcTpaHuTe BCe NpensTcTBUS Ha paccTodHUM 0 1 MeTpa BOKpyr arperarta.
HeBbINonHeHWe 3TOro YCroBus MOXET NPYBECTU K NEpPErpeBy arperara.




3-4 AkkymynsitopHasi 6atapes

NEAPS

. ]

MpaBunbHOe oBCnyKMBaHNE akKyMyrsiTopa KpaiHe BaykHO st obecrneyeHmst nerkoro
3arnycka 1 Jonroro cpoka paboTbl. [MposepsiiTe yaenbHyto NIOTHOCTb, YPOBEHb AMEKTporuTa
1 HanpsbkeHue nocne kaxkabix 50 YacoB paboTbl Uk Kaxkablin MECSILL.

[ MIPUMEYAHMUE ] : OnekTponut A0SMKeH NOSHOCTBIO 3aKpblBaThb MIaCcTyHbl. ECiv nnactuHb!
J0nroe Bpemsi NoABepraroTCcs KOHTaKTy C BO3AYXOM, 3TO NPUBEAET K MX MOBPEXAEHMIO.

(1) MpoBepka akkymynaTopa
@ O6s3aTeNnbHO NoaaePKVBaliTe ypoBEHD SMEKTPONUTA HE HUXKE
OTMETKW HU3KOrO YPOBHS. [py HEJOCTaTOYHOM YPOBHE 3MeKTponnTa crnegyet HeMearneHHo
AONUTb B aKKyMynsTop AUCTUNIIMPOBaHHYHO BOAY.
[ NIPUMEYAHMUE ] : He 3anonHante akkymynstop 6Gonblle, 4em A0 OTMETKA BbICOKOTO YPOBHS.
O6sa3aTernbHO NMOTHO 3aKpbIBaTe KPbILLIKY aKKyMYynaTopa nocre AOonvBa BoAb! B akKyMYnATOp.

@ VI3mepbTe NNOTHOCTL AMEKTPONMTA B akKyMYISTOPe, ECIN €CTb NOA03PEeHUs Ha
YTEUKy areKTponuta, 0COGEeHHO eCriv BO3HWKanM cuUTyaumm, korga
arperar 0TKa3bIBasic 3aBOAUTLCS.
@ COOTHOLLIEHVSI MeXaY YAEbHOM NIOTHOCTBLIO AMEKTPONUTA U 3apsiioM akkymyrsitopa npu 20 °C.

YnenbHas 3apsan akkymynsaTopa
NMoTHOCTb
bonee 1,28 130bITOYHBIN 3apsas (TpebyeTcst KOPPEKTUPOBKA)
125—1,28 onTMMarneHbIN 3apsg
1,24 —1,25 cpeaHvn 3apsig
Hwke 1,24 HeJoCTaTOuHbIV 3apsy, (TPEBYETCs KOPPEKTUPOBKA)

[ MIPUMEYAHMUE ] : MNpun namepeHnm yoensHoM NAoTHOCTY Npy TeMnepaTypax Bbille
20°C ucnionb3ayiTe crieaytoLLyto opmyny:

S20 =St + 0.0007 (t—20)

ne S 2 O : cooTBETCTBYET pacHETHOMY YPOBHIO YAErNbHOM NNoTHOCTY rpu 20;
S t :pesynbrar M3MepeHWn yaenbHOW MNOTHOCTY;
t :Temneparypa arekTponuTa akkymynsropa.
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3-5 NogkntoveHne NPOBOAOB aKKyMyrATOPHON GaTapen

7]

@ Y6eauTech, 4T NPOBOAA aKKyMyrsiTopa NpaBUsbHO MOAKMOYEHbI K KiieMMam (+) U (-).

[ MIPUMEYAHMUE ] : Ecrnn npoBoga NoaKkrtoYeHb! HeMnpaBuribHO, 3TO MPUBELET K- CKOPOMY
NOBPEXOEHNIO ANEKTPUYECKNX KOMIMOHEHTOB.

@ Yb6eoutecb, YTO NepekroyaTenb crapTepa Haxooutcst B noroxeHun «BbIKIT» («OFFy),
npexae Yem nogknoyaTb NPoBoAa K akKyMyIiaTopy.

[ APUMEYAHUE | : He nogkmtoyante npoBoga K MOCTaM  akkymynstopa, ecrm
nepekntoYaTenb craptepa Haxoamtcs B nonoxeHun «BKIT» («ON»), MOCKOMNbKY 3TO NPMBEAET K MOSIBIEHMIO

nckp. OHM MOryT CTaTb MPUYMHOM TPaBM orepaTtopa WU MOBPEXAEHWUS IMEKTPUYECKMX KOMMOHEHTOB
arperara.

[ NIPUMEYAHMUE ] : PekomeHayeTcst HAHECTU Ha NOCTbI akKyMyFSATOpa TOHKWIA CIOM CMasku,
4TOBbLI 0BECNEUNTL XOPOLLINIA KOHTaKT 1 NPeaoTBPaTUTb KOPPO3UK0 MOCTOB akkyMynsTopa. HeaoctatouHsIn
WK NIIOXOM KOHTaKT NpvBeaeT K npobrnemam npuy nycke arperara v Apyrum Henornaakam.

Juvgningnisy

# NocnegHnm noaknoyanTe Npoeog K kremme(-).

3-6 PemeHb BeHTUNSATOpa

.
%0

[MpoBepbTE HATHKEHME N OTCYTCTBME MPOBUCAHUIN PEMHS, BbINOSTHUTE KOPPEKTUPOBKY
npy HeobxoaumocTu. Takke yoeamTecb B OTCYTCTBUM NOBPEXOEHNS PEMHSA U
HemensIeHHO 3aMeHNTE ero Npy obHapYKeHUN MHobbIX HENOaaoK.

BbinonHaiiTe perynupoBky 1 3amMeHy B COOTBETCTBUN
MHCTpyKumsimn, nprvBeaeHHbIMU B PyKOBOACTBE Mo SKCrmyaTaumm Asuraterns.

PemeHb BeHTUNATOpa: Oetans Ne Y 060 20 152 66

-11-



4. MOTOPHOE MACIO, OXNAXKOAIOLLAA >KMOKOCTb U TOMMmMBO

4-1 MoTopHoe Macro

/’ Temnepatypa okpyxatoLLero Boaayxa (°C)
3 30 20 -10 0 10 20 30
@ Vicnonb3yemoe MOTOpPHOE Macrio BIUSIET Ha <t—— SAE20 —
MOLLHOCTb ABUraTerns, ero nosedeH1e npu 3arnycke u, -g—— SAE30 —
B KOHEYHOM CHYETE, Ha CPOK €ro Cryobl. <¢—— SAEGW-20 —
Mbl pekoMeHyeM UCMoNb30BaTh TOMLKO NPaBUIbHOE ~<+—— SAE10W-30 ———
MOTOPHOE MAacrio XOpPOLLEro kavyecTsa. ~a—— SAE15W-40
(1) MbI pekomeHayeM ucnonb3oBaTh Macro Krnacca
«CD» (cepBucHas Lwkana API).

(2) MbI pexomMeHOyeM UCMoSb30BaTL BCECE30HHOE MOTOPHOE Macrio ¢ BA3kocTbo SAE10W-30.
BsskocTb MOTOPHOrO Macna, KoTopoe ByaeT MCMonb30BaTLCS, 3aBUCUT OT
BHeLLHeN Temnepatypbl. Vicnonbayite Tabnmuy ans Bbibopa macna.
[ MIPUMEYAHMUE ] : He nonveaiTe mMacrio Opyroro Tna, NOCKOrbKY 9TO U3MEHUT

KayeCTBO Macna, YTO HEeraTMBHO CKaXXeTCst Ha paboTe asuraTtensi.
Ecnu Bbl xoTuTe f06aBWTL Macro Apyroro Tuna, HeobXoaMMO CHavarna NosIHOCTLIO CrNTh
BCE Macro, HaxoasLleecs B Asuratere.

(3) MonHbI 06Bem Macria— 5,1 nuTpa.

4-2 OxnaxgaroLas XKMaKocTb AgBuraTens

(1) WNcnonb3yiite B KayecTBe OXnaxOaloLen >KMOKOCTM TOMbKO Msrkylo Body. Hanpuwmep,
JOMNyCKaeTCst UCTONb30BaHNE BOAONPOBOAHONM BOAb! XOPOLLIETO Ka4ecTBa.

(2) Ecnu arperat 6ygeT ncnosnb3oBaThCs B XONOAHBIX YCIOBUSIX, 0COBEHHO MpU HanmM4mmn
pvCka 3amep3aHMs, HeOOXOQMMO WCMOSb30BaTb HE3aMEP3atoLLYH0 OXMabKOaroLLYyH XXUAKOCTb ANUTENBHOIO
cpoka cnyxobl. (IMpy oTNpaBKe € 3aBOAA B pagmaTop OXIaxaeHUs arperara 3anvrta Boga
¢ 30% cogepxaHnemM oxnaXaatoLLEN XKUOKOCTU ANUTENBHOIO Cpoka CIyobl.)
[ MIPUMEYAHUE ] : PekomeHOyemoe COOTHOLLEHME OXITaKOAtOLLEN XUOKOCTU K BOAe COCTaBnseT
30-50%.

[ MIPUMEYAHMUE ] : [Ind pasHbix TeMnepaTypHbIX MHTEPBAIIoB pEKOMEHOYETCS crieqytoLlee
coaepaHve oxraxgaroLLen XKUOKOCTH:
-30%, po-10°C
-40%, po-20°C
-50%, po-30°C
[ MIPUMEYAHMUE ] : OxnaxkaatoLLyto XKMOKOCTb CrieadyeT 3aMEHSTb HE peXke OOHOro pasa B 2 rofa.

(3) MonHbIn 0bbem oxnaxgatoLlen xumagkoctn — 4.7 nutpa. (Croga He BXoauT pesepBHbIN Oak
OXIXKOAroLLEN XUOKOCTN)
@ [Ona npaBUMbHOMO WCTIONL30BAHMA OXNEKAAIOLLEA >KUOKOCTM TLATeNbHO cobriopanTe
WHCTPYKLMIN NMPOU3BOAUTENS OXIXKAAOLLIEN XKUOKOCTU.
(2) B xorogHoe Bpemst rofa, Crivt He UCTIONb3YETCS OXITaKAAIOLLIAs XMAKOCTb, HeOBXOAMMO
CNTbL BOAY, B TOM YMCrEe 13 pe3epBHOro Haka, a 3aTeM 3anuTb OXITKOAOLLYIO XKUOKOCTb B HEOOXOAMMOM
COOTHOLLIEHUM B 3aBUCYMOCTU OT TEMNEPATYPbI.
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4 -3 Tonnmeo

//

/

(1) Ucnoneaymnte amzensHoe Tonnmeo ASTM Ne2
[ MIPUMEYAHMUE ] : Ecrin ncnonb3yeTcd TOMMBO APYroro Tuna, 3T0 MOXeET
MPVBECTU K HEXenaTernbHbIM BIMSIHUAM Ha MOLLHOCTb ABUraTend,
CPOK €ro Crnyxobl U T.4.

(2) cnonb3aymnTe cneupanbHoe amsenbHoe Tonmeo JIS Ne3.
AnsensHoe Tonmeo JIS Ne2 . [o Temnepatypbl - 5°C
cneumansHoe ansernsHoe Tonmeo JIS Ne3 . 0o Temnepatypbl - 25°C

(3) O6bem TonnmBHOTO Gaka cocTaBnseT 42 nuTpa.

(1) Mepepn 3anyckom arperata NpoBepbTe HanMune AOCTaTOYHOrO KONMYecTBa TomnmBa Mo
MOHWTOpPY ABUraTensi.

(2) Korma ycTtaHOBNEHHLIM Gak MOIHOCTLIO 3arofiHEH, FOPST BCE 3erieHble UHOMKATOPHbIE
namnbl. KonvyecTBo ropsamMx Nnamn CHUXaEeTCs Mo Mepe yMeHblUeHust obbema octatka
Tonmvea. LIBeT namn Takke M3MEHSIETCS C 3eMNEHOr0 Ha KPaCHbIN MPY CHYDKEHWM OCTaTka
Tonnmea. [JorenTe ToNnMBO, KOrga OCTaeTcsl ropeTb TOMbKO oaHa namna. CooTHoLLEHne
MeXOy KONMYECTBOM FopslyX famn u obbeMOM OCTaTka TonrmvBa MpUONManTEnsHO
COOTBETCTBYET yKa3aHHOMY B criefytoLLel Tabrmue.

KonunyecTBo namn LieeT namn | OcTaTok Tonnuea
7 3eneHble 36~[MonHbIn
6 3eneHble 30~36
5 3eneHble 26~30
4 3eneHble 22~26
3 3eneHble 18~22
2 3eneHble 15~18
1 3eneHble 12~15
1 KpacHble 0~12
MOHUNTOP OBUTATEJA
0D0 O SPEMA BbIBOP
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4 -4 Pacxop Tonnuea

(1) Bes Harpysku

Bbicokun Huzkumin
Bes Harpysku
(3000 MuH™) | (2000 MuH™)
Pacxopg Tonnmea (ni) 1,86 1,05
(2) 3arpyska
«BbICokuiny pexkmm
Tok (A) 0 93 185 278 370 380
Pacxog Tonnuea (n/y) 1,86 2,35 3,06 3,99 5,20 5,29
«3meHsowmncs» pexxmm
Tok (A) 0 93 185 278 370 380
Pacxog Tonnmea (n/v) 1,05 1,65 2,34 3,49 5,20 5,29

Pacxog Tonnuea (50 y)

6.00
3 5.00
=
< 400 "
- BbICM
% 3.00
:;E /ﬂMGHﬂI‘OLU,VMCﬂ
0200 [
<
3]
o] /
0-1.00
0‘00 | | | 1 | 1 1 1
0 50 100 150 200 250 300 350 400 450
CBapouHBbIii TOK MpH MpoaoinkuTesTbHoCTH BKimodeHus 100% (ITB=100%), A
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5. MPEAIMYCKOBAA NMPOBEPKA IBUTATEA

"ﬁf

L 2 I"Iepe,q 3arnyckom apurarterns npoBepbTe BCE NepedncrieHHble HUXe MyHKTbI.

YPOBEHb
E__TOMIMBA _F
[*YC X X JoXole)e)

&
>4

I'Iposgpmb

MOHWTOP BUTATENA

o|

}I

A

)
e

;[

———————”'Iﬁﬂ
e[}

3

s

I

s
}—

BbICOKWI
YPOBEHb

[poBepuTs
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HU3KWIA
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YpOBEHb
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6. MYCK U PABOTA

AN

74 iz
& IQO \\\I..f.»

@ [Nepep 3anyckoM arperata HeoGXOANMO BhIMNOIHUTL NPEANYCKOBbIE NPOBEPKN 6E30MaCHOCTU.

Kpome Toro, crieayet MpoBECTVM OOLUMIA OCMOTP OKpYXKaloLlen TeppuTopumM U yoeauTbesl, YTO OHa
Ge3onacHa, BEHTUMSLMOHHbIE OTBEPCTMS arperata He 3abrnokMpoBaHbl M BbIXIOMHbIE rasbl MOryT cBo6oaHO
BbIXOAUTb.

ArperaT MOXHO 3arnyckaTb, TONMbKO NpeaynpeavB BCEX OKPYXKatoLUMX Fodel, YTo Bbl cobupaeTech
paboTaTb C arperaTtom.

[ MIPUMEYAHMUE ] : B x0nogHbIX YCroBUSIX MCMOSb3YWTE MNPaBUIbHYHO OXIaXaatoLLyH XKUOKOCTb U
MOTOPHOE Macrio Ans YNPOLLEeHUst 3arnycka 1 NpeaoTBpaLLeHVst NpobrneM.
AKKyMYrSITOp BCeraa A0MKeH NoAAep K BaTbCA Ha MOMHOM YPOBHE 3apsida.

(1) Y6enutech, 4To NpepblBaTeNb LIENM HaxoauTcsl B nosioxkeHun BbIKIT,

7,857
(2) MNepesenure nepekntoyarers BoiGopa e-Mode B 5
nonoxenve M3MEHAOLWNNCA nnnm BEICOKNMN/HU3KAN. E

(3) BctaBbTe Kntod B 3aMOK cTapTepa. [py noBopoTe krtoda
B nonoxenne «PABOTA» («KRUN») nHgnkaTopHasi namna BbIMOSHSAET Pofib
VHOVKaTOpa YPOBHS Macra W ypoBHs 3apsiaa. Ecriv HavkatopHas namna /HUSHIR
He 3aropaeTcs, NpoBepbTe paboTOCMOCOBHOCTL Namibl M LLENOCTHOCTb
npefoxpaHuTens. [ BrcORUT P

(BHBOP e-PERUMA )

(4) MoBepHuTe Ktou B nornoxeHue «MYCK» («START») ana sanycka asuratens.
Kak Tonbko gBuratenb 3anycTuTcs, OTMyCTUTE KIMkod, KOTOPbIN NMPY 9TOM aBTOMAaTU4ECKU PABOT

A
OCTAHOB MIPOTPEB
Bo3sBpaLLaetcs B nonoxeHve «PABOTA» («RUN»). «
[IyCK
A

[ MIPUMEYAHMUE ] : 3amOK 3axuraHs aBToMaTU4eCcku BO3BpaLLaeTcs B
nonoxeHne «PABOTA» («kRUN») nocne 3anycka apuratensi.

Ecnun 3aMok 3axuraHusi He NEPEKIIOHMUTCS aBTOMATUYECKU, NEPEKITHOUUTE Ero
BPYYHYHO, UTOObI M30EeXaTh NMOBPEXAEHNS CTapTepa.

[ MIPUMEYAHMUE ] : 31mon nnm npur HX3KOM TeMnepaType OKpy»KatoLLIEero Bo3ayxa, ecrv Tpebyetca
3anyck nog Harpyskoln, nepeseaute knod B noroxeHne «MNPOMPEB» («HEAT») n poxagutecb, mnoka He
OTKIMIOYMTCH MHOMKATOPHAsA flamna Asuraterns.

(5) Ecnm npm nonbiTke 3anycTTb arperar, He CrbILLHO 3Byka BpaLleHus ABuraTens,
noBTOpWTE MpOLIEaypy 3arnycka C Camoro Hadarna B COOTBETCTBUMM C PYKOBOACTBOM MO 3KCMryaTaumy, caernas
naysy npumepHo B 30 cekyHa. Ecrm n npu NoBTOPHOM MOMbITKE arperat He 3anyCTUTCS, JIOTMYHO NPeanofioKUTb
Hanuuve npobriem c arperatom. Npy 9TOM HEOOGXOAMMO MPOBECTU TLIATEMBHYIO MPOBEPKY (Hanpumep, He
3aKOHYMIIOCh M TOMNMBO, NepeKntoYaTenb NoJayn ToMnMBa He NepeBEAEH N B OTKPLITOE MOMNOXKEHUE, HET Mn
n30bITOYHOTO KONMMYECTBa BO3dyXa B TOMMMBHOW CUCTEME UMW HET 1NN YTEYKW ANEKTPONITA akKyMyrnsiTopa)
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(6) Mocne 3anycka apvratens gante arperaty nopabotatb 5-10 MUHYT Ha XOnoCTbIx 0bopoTax Anst
nporpesa.
Cpasy nocrne 3anycka gBuratenst oH OyaoeT paboTaTb HECKONbKO CEKyH[ Ha BbICOKOW CKOPOCTW, ecrivi
nepexrtoyaTens Bbibopa e-Mode ycraHosneH B nonoxenne M3MEHAOLLIMACSA v BICOKUAHNSKUN.

[ MIPUMEYAHMUE ] : MNpu paboTe aBuratens He BKIMOYanTe Nepeknoyartens ctapTepa.

(7) TwaTensHO NpoBEpLTE ABUraTESNb HA OTCYTCTBUE HETUMYHBIX BUOpaLMi (LUyMa), yTeyek Mmacna,
yTeueK TOMNMBA, yTevek OXrnaxaatoLLEen XMOKOCTU 1 yTevek Bo3ayxa. Ecrin arperat paboTaet
HOpMaribHO, ycTaHoBUTE npepbiBaTens Lenu (Circuit breaker) B nonoxexune BKJT anst nogaum
arekTpy4ecTBa Ha BHeLLHee 0b6opyaoBaHue.

(8) He oTkpbIBaviTe HM OgHY U3 ABepeL, arperaTa npu pabote. OCHOBHOWM Npobrnemoi
Harnm4msi OTKPbITLIX ABEPEL arperata npy ee paboTe sBNATCH 3dEKT OXIaKAEHNS
OT MOTOKa BO3Ayxa, MOCTYNAtOLWEro B arperar, U 3aTsrBaHue NMoCTOPOHHUX BELLECTB (Mbin, Mpsiau
1 T.M.) BHYTPb arperara.

(9) Mocne 3anycka guratens NpoBepbLTE, YTO OTKIMHOYMIUCL NlaMrbl SaBeHa Macna u
3apsiga akkymynsitopa. Ecnv ogHa m3 aTMx namn octaeTcs ropetb, OTKMouUTe ABuratenb U
npoBepbTe arperar. (MoapobHOCTN NPMBOASATCS B PYKOBOACTBE MO 3KCMyaTaLymn)

(10) MNpwn paboTe aBuratens npoeepbTe pabdoTy Tamepa. [Npr NoBopOTE Krko4a
B nonoxeHue «yck» («Start») BkrtoyaeTca Tanmep.
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7. OCTAHOBKA IBUrATESA

(1) Mepeseaunte npepbiBaTens Lenu (Circuit breaker) B nonoxenve «BbIKI» («OFF»).

(2) MepeseaunTe npepbiBaTens Lenu arperata B nonoxexne «BbIKI» n gante
asvratento nopaboTaTb Ha XONOCTbIX 000pOTax NATb MUHYT, YTOObLI OH OXIaaMrICs.
Mocne naT MyMHYT paboTbl ABUraTensi Ha XonocTbiX 06OpOTax NOBEPHUTE Kty B
nornoxeHve «BbIKIy.

(3) BblHbTE KIto4 13 3aMKa cTapTepa. YoeauTech, UTo KoY B nepuoapbI
HEMCMNonb30BaHUsA arperaTta XpaHUTCS B HAAEXXHOM MeCTe.

(4) MepeBeanTe NnepexntovaTenb TOMMBHOMO hunbTpa B noroxeHne «3akpbiTo» («Closey).
(5) OTKNOUMTE NPOBOAA 1 Pa3beMbI MUTaHUSI TEPEMEHHOIO TOKA.

(6) Y6eoutecs, 4To arperaT He noasepraeTcs BO3AENCTBIIO Briarn. BaxkHo, UToObl
arperar ocTaBaricsi Cyxoi B neprodbl Mexay UCronb30BaHUEM.

(7) Onsa coxpaHeHns xopoLuero pabodero COCTosiHUS arperata He NoaBepranTe ero
BO3AENCTBMIO aTMOCHEPHbIX ABMNEHWIA 1 3aKpbIBaATE €70 YEXIIOM B Neprodbl
MeXy UCMONb30BaHNEM.

[ MIPUMEYAHMUE ] : B peakux criydasix, korga asuraterib He OCTaHOBUTCS NMpU

nepesogae krtova B nonoxeHue «BbIKI», cyllectByeT apyror cnocob

OCTaHOBKM arperara. Mayuute npMBeaeHHY0 Hke avarpammy ¢

MOSICHEHNAMM.
Mepeeegute nepekntoyaTens TOMMMBHOMO unbTpa B nonoxeHue «3akpbito»  («Closey). 3akpbitue
nepekrnoyaTens TONMMBHOIO oMnNbLTPa NpeKpaTuT nogady Tonnuea B
ABuratenb, Nocne Yero Yepes HECKOMbLKO MUHYT ABUraTerls OCTaHOBUTCS.
CneayeT ncnonb3oBaTth TOMBbKO B AKCTPEHHDIX CryYasix.

OTKPbITO
3AKPbITO

-18-



7-1 Mepbl NpeAoCTOPOXHOCTY NPy SKCTlyaTaumm

(1) Becerpa otcnexvisarite nokasaHus nprMbopoB 1 namm Ha naHeny ynpasneHus.

€ [pu paboTe arperata NEPUOAMHECKIN NPOBEPSIATE NOKa3aHwsi IPUGOPOB Ha
naHenu ynpaeneHus. B uacTHocTh, ybBeoutecb, YTO MOKasaHWs NPUGOPOB COOTBETCTBYIOT
HopMaribHOMY PEXVMy paboTbl arperaTa 1 OTCYTCTBYHOT ropsiLLme npedynpexkaatoLme namnbi.

[ APUMEYAHUE ] - Ecnn saroputca ogHa 3 Npedynpexgarowmx flamn UM nokasaHus
NprbopoB BbINAYT 3a 4ONYCTUMbIE NMPeaerbl
npu paboTe arperara, HeMeaneHHO OcCTaHoBWUTe Asuraterns. [locne
3TOro NPoBeAMTE NPOBEPKY Y HANAUTE UCTOHHUK NPOBEMBI.

(2) cuetumk moTovacos/Tanmep (HOUR).
OB6bI4HO TariMep NokasblBaeT CyMMapHOe Konm4yecTso YacoB paboTs! (ODO).
Mpy nosopoTe kntoda B nonoxeHne «PABOTA» TaMep Ha4YHET OTCYET BPEMEHM, Npu aToM OyaeT
MUraTb TOYKa, pacroriokeHHas psiaoM C npaBbIM kpaem Tabno Tarimepa. Haxatve kHomnkv pexumva
otobpakeHuss ODO-A-B no3sonseT M3Mepsitb Yachbl paboTbl B ABYX pexumax A u B (dyHkums
NPOAOIKMNTENBHOCTU PaboThI).
Mpy HaxxaTUM KHOMKM pexxvma otobpakeHns ODO-A-B, ecnn nepekniovatens paboTbl HaXoauUTCs B
nonoxeHun «BKJT» 1 oToBpaxaetrca octatok TonnvBa, OTOOpaxeHve Ha aucnnee OGyper
nepeknoyaTbes B cneaytolem nopsake: ODO — A — B.  Mpum yaepkaHum kHonkm ODO-A-B
npy OTOBPaKEHMN MPOOOIPKUTENBHOCTU paboTbl A unn B BeinonHseTca cbpoc 3TOro 3HaveHus
Tanvepa. JTy (PyHKUMIO MOXHO MCMOnb30BaTh ANt OTCHETA BPEMEHU MeEXOY BbIMNONHEHWEM
MPOBEPOK 1 0BCMYKMBaHWS, COpackIBas NokasaHUs Npy 3aMeHe mMacna.

(3) UnaukaTop ocratka Tonnumea (Fuel Level).
OnucaHve yHKUMM OTOBpaKeHWs ocTaTka TOMnMBa COOEPXUTCA B pasgene «4-3 Tonnmeo» Ha
CTpaHuue 13.

(4) MHovkaums 6es knoya
Bes ncnonb3oBaHus KoYa 3aXKuraHus nokasaHus TarMmepa 1 OCTaTok Tonmnmea
MOXHO MPOBEPUTb HaXaTWEM KHOMKW OTOBpaXkeHusa TanMepa, PacriorioKeHHOW B HYDKHEN MpaBon
YyacTn MoHuTopa Asuratens(Engine monitor).
OTn napameTpbl ByayT oToBpaxaTbCH, NoKa yaepKMBaeTCsa KHOMKa Tanmepa.

4 MOHWNTOP OBUIATENA
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A O
s Q 0 VYPOBEHb TOTJIMBA  Monh.

O
BMQOQ0Q0 7%
O

MPEAYMPEXAEHMS e

(O O O O) qo) O O)
°@° @ﬂ r_.l W @ 50‘-{r:CTOi?A A
o D4510 DASOJ

0
0
0
0

=
S
=
S
=,
!
=,
!

0

=,
!
UQQ
=
=
=,
!
=
!

P |
0
(
0

J
J
J
K

y

-19-



(5) Mpouee
€ [lpy aKkcnnyaTaumm arperata npoBepsiiTe crieaytoLLee:

[ APUMEYAHUE ] . Mepvognyeckn MpoBepsTe  BLIXMOMNHbLIE rasbl, YTO MNO3BOSNUT
onepartopy 3aMeTuTb Ntobble cbon B paboTe CUCTEMBI BbIXITOMNa.

[ APUMEYAHUE ] - MposepsanTe OTCYTCTBME YTeYeK MOTOPHOrO Macrna, TOomnnmea,
OXNaKOAMOLLEN XKUOKOCTM M BbIXIOMHbIX ra3oB.

[ APUMEYAHUE ] . Cnepaute 3a 3ByKOM, “3faBaeMbIM arperatom. Ecnv 6yayT 3ameydeHb!
CTpaHHbIE LLYMbI/3BYKM, 3TO MOXET 03Ha4aTb Hanuuue npodnem.

[ MIPUMEYAHUE ] : B cnyyae mnobbiXx HEOBbIMHLIX SBMEHUN HEMEASIEHHO OCTaHOBUTE
arperart 1 Usy4uTe NpuYnHbl STUX SBNEHWI.

7-2 Nocrne ocTaHOBKA

(1) Ecnm arperat He ncnosnb3yeTcd, BbiTalmTe KIoY U3 NepekrtovaTtens craptepa 1 XpaHuTe ero
B MOCTOSIHHOM MeCTe, YTODbI HE NMOTEPSITh.

(2) MepeBegunTte NepexntoyaTers TONNMBHOMO hunbTpa B nonoxeHue «3akpbito» («Closer).
(3) OTKNtOUMTE NPOBOAA CBAPKM U pasbeMbl NMUTaHKSA 13 PO3ETKN MEPEMEHHOMO TOKa.

(4) Mocne Toro, kak arperat OCTbIHET, MOArOTOBLTE €r0 K XPaHEHW0, HaKpbIB YEXIIOM Min MOMECTUB B
CyXxoe nomMeLLieHne noA Kpbiler. He nogeepranTte BO30encTBMio atMoctepHbIX SBIEHWIA.

7-3 Kak ncnonb3oBatb aBTOMaTMyeckoe YCTPONCTBO BbiMycka BO3ayXa

Ecnm gBuraternb OCTaHOBUTCS B pe3yrbTaTe HEXBATKM TOMIMBA, UIK MOCHe CHATUS TOMIIMBHOMO comrbTpa
I TOMIIMBHBIX TPYOOK, MPU 3anycke arperaTa BbIMOMHATE CrieayHoLLyve Lam:

(1) Donente TONMMBO 1 NepeBeauTe NepekrnovaTernb TOMMBHOMO uibTpa B nofioxeHne «OTKPbITO»
(«Openy).

(2) HeckorbKko pa3 HakMMTE Ha pbidar nodadn TOMnMBa, Moka He 3arnoSiHUTCA €MKOCTb TOMSMBHOIO
dovnbTpa.

(3) MepeBeaunte nepekntoyatens ctaptepa B nonoxeHue «llyck» («Starty). Nocne HeckonbKkMX NOMbITOK
3anycka asuratens (paboTbl Ha XOMoCTbIX 000POTax) Bo3Ayx OydeT aBTOMaTUYecku yaarneH u3 TOnmMBHOM
MarmcTpanu.

(4) Mocne Toro, kak Bo3gyx OyaeT MONHOCTLIO yaaneH Npu nomnbITkax 3amycka, 3anyck gsurartensi Oyaet
BbINOMHATLCS CTAOUITBHO.
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7-4 3awyTHbIE YCTPOKCTBA

Arperat ocHalaeTca 3alUMTHbIMW  YCTPOMCTBaMK, MNpU3BaHHBIMW MNPEOOTBPATUTL  BO3HWKHOBEHME
HenpaBubHbIX YCIIOBUI Npu ee paboTe cornacHo criedytoLuen Tabnuue. Ecnm cpabotaeT ogHO 13 3aLLMTHBIX
YCTPOWCTB, HEMELIEHHO OCTaHOBWUTE paboTy M NpOBEpbTE/YCTpaHUTE BO3HMKLIYKO npobnemy, nmbo
MPOKOHCYTbTUPYWTECH C HALLIMM aBTOPU30BaHHBLIM CEPBUC-LIEHTPOM.

Tabnvua OCHOBHbIX 3aLMTHBIX YCTPOUCTB M UX Ha3HAYeHUs1

CoctogHme
®yHkupo- [Mpepbl- Mutanve
. [evrra- namnol
HarnbHbIN BaTenb CBapkm Pabouve ycnosus
Ternb MOHMTOPA
anemMeHT uenm
gsurartens
Hepocratoy- [aBneHve macna B auratene
Hoe Ocra- o aHOMasIbHO HU3KOE.
AaBneHue - HOBKa OcraHoBka | (ABapuiHasa | Mapametp: 0.098 MIa nnm meHee
MOTOPHOrO namna)
macna
Bblicokast o TemnepaTypa Boabl B
Temnepartypa Ocrta- o JABurarene aHomarbHO BbICOKas.
N - OcraHoBka | (ABapuiiHas o
BOOSIHOW HOBKa namna) MapameTp: 115°C unm Bbiwe
pybaLlku
HepocTta- Ocra- o HanpspkeHne, cosgaBaemoe
TOYHbIN - HoBKa OctaHoBKa | (ABapuiHas | reHepaTopoM, aHOMarlbHO
3apsg namna) HU3KOE.
o OGHapy:«eHbl 000pOThLI ABUraTENS
Bbicokue Ocra- . py>K—1 POTHI A
- OctaHoBka | (ABapwuitHas | 4140 MUH™ nnm BbiLLe.
060opOoTHI HOBKa r
namna) MwuraeT nHankatop |CONT |
MonynposoaHvk (IGBT) B
OcrtaHoBka GroKe KOHTPONS CBapKn neperpeTt
Meperpes (ABTOMATK o (u3-3a paboTbl C OTKPbLITON OOKOBOWN
IGBT - - yeckoe (ABapuitHas | ABepLien
BOCCTa- namna) WM K3-33 3aKpPbITOTO OTBEPCTUS
HOBIEHVE) BryCKa UK BbiMycka BO3ayxa).
» FopuT nHamkatop FCONT]
. OTobparkaeTcst ocTaToK TOMNNMBea.
Huakuin o .
Ocrtatok TOonMBa MpU  OOHOM
ocTarok - - - (Namna y .
ropsiLLen KpacHom namne
Tonnmea YPOBHS1)
cocrasnset okono 10 1 unm meHee.
lMpeBbliLLe- Meperpyska unm KOpoTKoe
HVe 3aMblkaHWE KOHTypa MepemMeHHOro
Ortkrnito- TYyp p
HanpshKeHUs - - - TOoKa
yeHue
MNepemen-
HOro TOKa
Mpenoxpa- CpaboTan npegoxpaHuTers
B e } l - - KOPOTKOrO 3aMbIKaHWs!
asvrartens
[MPUMEYAHMUE]: Ecmu npepoxpaHuTenb cropen, npoBepbTe BO3MOXHble Mpobnembl ¢
NPOBOAKON UM Hanmmyme NMOCTOPOHHNX OOBLEKTOB, MPEXAE YEM 3aMEHUTb
nnenoxnaHuTenks
MOHWUTOP OBUITATENA
o O BPEMA BLIEOP
™
O
B \¥/
0 YPOBEHbL TOMJIMBA  Monx. TAPMED
RQQOOOOOY 7
MPEAYMPEXAEHMS Eecy ‘\V,)
O O O O COI®))
50Ty 60Ty
IbG)e' @H @ YACTOTA

/)
D4510 0450 7
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4 NPEOOXPAHUTEND
Cucrema npoBOOKM ABUraTerna OCHallaeTCA OTaeNIbHbIM NpeaoxXpaHuTernem.
Ecnun atoT npeaoxpaHnTerb Cropert, NpoBepbTe NPOBOAKY U onpeaennTte, HET Jin B Hen npo6neM.
Ecrms npoBoake He o6Hapy>KeHo o4yeBMOHbIX npo6neM, npoBepbTe, HET JIN B CUCTEME MPOBOAKN
KaKmx-nmbo MOCTOPOHHUX  NPEeaMETOB. yCTpaHI/ITe BCe 06Hapy)KeHHbIe I'IpO6J'IeMbI B
COOTBETCTBMU C PyKOBOD,CT BOM MO 3KCrjlyatauum asuratend. Nocne yCTpaHeHusA I'IpO6J'IeMbI
3amMeHuTe CFOpeBLIJVIIZ npeaoxpaHuTerb.

[MPAMEYMAHUE]: Ecrm pgsuraten He  OCTaHaBnMBaeTCA MpyW  CropesLleM
npegoxpaHuTernie wUnu Apyrom HeucnpaeBHOCTM (MpW  Nepesode
nepekntoyaTens craptepa B noroxeHue «BbIKI»),
nepeeeguTe nepeknoyvaTerns TOMMMBHOMO MUNbLTPa B MOSOXEHUe
«3akpbIToy («Close»), n ABuratens OCTaHOBUTCS.

JImbo npoporkanite HaXvMaTb Ha pblyar OCTaHOBKW ABuraterns,
rnoka ABuraTternb NOfHOCTLIO HE OCTAHOBUTCS.

-2




8. SKCIYATAUNA CBAPOYHOIO AITPEIFATA

8-1 CpapoyHbI Kabernb 1 NoNAPHOCTbL CBAPOYHOIO arperaTta

Y [ ]

(1) Flpquo noaKnoumMTe Kabenm K BbIXOOHbIM MOCTaMm, pacnonoXeHHbIM noa, NaHeNbo yrnpaslieHUA.
Hvikorga He ,ElOHyCKaI7ITe COMNPUKOCHOBEHUA kabenen nocToB Apyr ¢ opyrom mnm co CtalibHbIM KOPIryCoM.

2% BbinonHsiTe nogkrtoyeHre pasbeMoB B COOTBETCTBUM C JaHHOW UITKOCTPaLMEN.
2 YcTaHoBUTE METANTNMYECKMI NOCT Ha KOHLIE Kabers.

MoaxntoumTe kabenun CBapOYHOro arperara K BbIXOAHbLIM MOCTaM B HUXKHEN YacTu
naHenu ynpaeneHus. BoixogHble NOCTbI MMEOT NONAPHOCTL (+) U (-). BeibepuTe
NpaBuWIbHYHO NOMNSIPHOCTL B COOTBETCTBUM C Tabnnuen MNprumeHeHne NonsipHoCTU.

MopcoeouHUTE NOCTbI K KaXxgomy kabernto. Hykorga He NoakroYvaiTe OrofieHHbIe npoesoada
HanpAMyto K nocram. OroneHHble npoBoda MOoryT Ctatb I'Ipl/l‘-IVIHOIZ nopaxeHua 3NeKTpU4ECKMM TOKOM
nnm I'IpOGOFl ONANEKTPUKa U3-3a NIoxXoro KOHTakTa.

Tabnuua: MNprmMeHeHre NonsapHOCTU

MonsipHocTb
MeTop cBapku MpymeHeHve

(+)- -3a3emneHve *[lyroBasi cBapka CTaHOaPTHbLIX U
Mpsmasn (ocHoOBHOM MeTanm) TOJCTbIX CTarnbHbIX JINCTOB.
MONAPHOCTb ()-+ cBapOYHbIN fepxartens | “HyroBasi cBapka MeaHbIX CririaBoB

(+)-- cBapouHbii oepxatens | *Hannaeka
Ob6parHas *BoaaylHasi noBepxXHOCTHas peska
MONAPHOCTb (-)+ 3asemrieHue *[lyroBas cBapKa TOHKMX NMacTuH

(OCHOBHOII MeTarnm) *[lyroBas cBapka HepxasetoLLen cranm
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8-2 BuI6op cBapo4Horo kabens

- [

A

(1) CeapoyHbIi kabernb AormKeH BbiTe TeM BOorbLLE B CEYEHUM, YEM OH ANNHHEE U
Yyem BonbLLe nponyckaeMbIn TOK. BeibepuTe kabenb COOTBETCTBYHOLLIErO CEYEHUS MO
npvBeaeHHON Huke Tabnuue.

PacyeTbl B TabnuLie BbINONHEHbI Arist NageHns HanpsbkeHns He Gonee 4 B.
Bii6op kabens

OrnvHa
(M) 20 30 40 50 60 80 | 100

100 (A) 22 | 22 | 22 [ 30 | 30 | 38 | 50

150 (A) 22 | 22 | 30 [ 38| 50| 60 | 80

Moxopalee 200 (A) 22 | 30 | 38 | 50 | 60 | 80 | 100
cerenme kabens 250 (A) 30 | 38 | 50 | 60 | 80 | 100 | 125
() 300 (A) 30 | 50 | 60 | 80 | 100 | 125 | 150

350 (A) 38 | 60 | 80 | 100 | 125 | 150 | 200

400 (A) 38 | 60 | 80 | 100 | 125 | 150 | 200

[ MIPUMEYAHUE ] : 3HadeHns 13 3Ton Tabnumubl MPUMEHSIKOTCA Takke U ANns kabens 3azemMreHus.

8-3 PerynumpoBka Toka CBapK1 U BbIOOP pexkmma CBapKM

- [

KpyTonagaowas BAX ( Monoronagaoiwar BAX )

(1) MosepHuTe nepekntodaTens BbibOpa pexvmMa
CBapkK, 4TobbI BblOpath «KpyTonagatowas BAX» (CONSTANT

CURRENT) urn «Mororonadatotast BAX» (DROOP),
(2) MoeepHwTe nepekrtodatens Bbibopa e-Mode, 4TobbI BbIGPaTH
N3MEHAOLLNINCA, HNBKNN/BBICOKN nnn BbICOKN. po—
(3) MoBepHuTe NepekntovaTens BbIbOpa pexumMa [Bucosnn p

«O[HOMOCTOBOW/ABYXNOCTOBOWY, YTOObI BbIOpaTh OAHOMOCTOBOW UM
OBYXMOCTOBOW PEXMM.

( BLIBOP e-PEKUMA )

(4) Hactpoiite Tok CBapKU C MOMOLLIHO
perynsiropa Toka CBapKu.

MAH MAKC 1-1I0CT: Pe

BEPX.: 1 moct
HUK, :7nocra
TOK 360A per

roka“A
NoCT A"

7-TIOCTA, :PerynupoBka
moctm ot 30 Ko
190A pasgensia
To mocTan,

nocTT OT

[TEPRIOUEHAE PERMMA: | 10GT/2 NOCTA
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Tabnuua. [uana3oH TOKOB M CKOPOCTb ABUraTens

OpaHonocToBon [ByxnoctoBon
Mepekntova- Huaiin
Tenb Bblbopa (2000 MameHsaowmincs | Bbicokun Huskui MameHsiowmiics | BbICOKUN
e-Mode NN (2200~3000 MuH™) | (3000 MuH™) | (2000 mMuH™) (2200 MuH™) | (3000 M)
VOMEIZOA | B 60~380 A i B/H 30~190 A i
YA B/H i 60~380A | BH i 30~190 A
y B/H, B/H,

BbICOKMA i i 60~380 A i i 30~190 A

[MPUMEYAHUE]: B pexume [ABYXMNOCTOBOW CBapKM, HEMb3s MOAKMHOYaTh PasfvyHyo
MONAPHOCTb AN OOHOTO OObEKTa CBapKM, MOCKOSbKY HanpsbkeHue
MeXay KnemMmamm MOXET NMPUBECTU K MOPKEHMIO SNEKTPUHECKM TOKOM.
CBapLUMK JOIMKeH KaTeropuyeckn n3deratb 3Toro.

[MPUMEYAHUE]: Tlpm 2-x noctoBow paboTe Mpyv OQHOBPEMEHHOW CBapke C pasfvyHON
MOMAPHOCTBLIO,  MOXaryncra, MNogKMoYanTe NpoBoAa  3a3eMIleHus
pasgenbHo. Ecnv npoBog 3asemneHns 6yoeT COBMECTHBIN, 3TO MOXET
SIBUTLCS NPUHMHON NOBPEXOEHUS arperara.

[MPUMEYAHUE]: He noBopauuBanTe nepekntoyatens OOHO-M ABYXMOCTOBOM CBapku BO

BPEMS CBapKW, UHAYe MOTYT BO3HUKHYTb MPOGMEMbI, Tak1e Kak oOpbiB
KOHTaKTa, MPOXOor U T.4,.

(5) OgHoMOCTOBOM PEXUM.

Mpu pabote B OOHOMOCTOBOM peXMME MOBEpHUTE  nNepekrioyatens  Bbibopa
OOHOMOCTOBOIO/ABYXNOCTOBOMO PEXMMa HareBo 1 Mcnornb3ynte noct A.
MameHsinTe gvanasoH TOKOB NOcTa A C MOMOLLLIO perynsTopa Toka nocta A.
B atom cnyyae Bbl He MOXeTe 1cnonb3oBaTh MocT b.
(6) OByxnoCTOBOW PEXMM.
Mpu paboTe B [OBYXMOCTOBOM peXuWMEe MOBEpPHUTE  Mepekroyatens  Bbibopa
OJHOMOCTOBOTrO/ABYXMOCTOBOMO PEXVMA Hanpago.
Bbl MOXeTe 0gHOBPEMEHHO MCMOSb30BaTh NOCTbI A n b.
MameHsinTe gvanasoH TOKOB MOCTa A C MOMOLLIbIO perynsTopa Toka nocta A,
a ananasoH TOKOB nocta b — ¢ nomoLLbto perynsitopa Toka nocta b.
Tabnuua. Beibop ananasoHa TOKOB M pasMepa anekTpoaa.
OpHonocTtoBoM [ByxnocToBown
MameHsaowmincs Bbicokuin MameHsaowminca Bbicokun
(2200~3000 muH") (3000 muH™) (2200 muH™) (3000 muH™)
[nana3oH Toka 60~380 A 60~380 A 30~190A 30~190A
Pasmep
2.0~28.0 2.0~@8.0 2.0~24.0 2.0~24.0
AMeKTPOA @ (4] @ @ (5 @ (5 @
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8-4 Vicnonb3oBaHune CBapO4HbIX NOCTOB

- e
(1) Mepekntoyatens BblIBOpa OAHOMOCTOBOrO/ABYXMOCTOBOMO pexuMa @ x
npu pabote B oguHodHoM pexmme Kcnonbaywte noct A. (Moct b
UCMOMNb30BaTh HESb3sl).
2% MOXXHO MCNonb30BaTh TOMBKO MOCT A. ¥ | +]

INOCT A [NOCT b

O O

©
+©
@®
+©

(2) MepekntovaTtenb BbIGOpa OQHOMOCTOBOrO/ABYXMOCTOBOIO pexvma
IIOCTA TIOCTB

npy paboTe B ABYXNOCTOBOM pPeXUME
Vcrnonb3ynte ogHOBpPeMEHHO NocTbl A n b.

3¢ MOoXHO u1crorb3oBaTh Nnoctbl A v b.

[ NIPUMEYAHUE ] : lMpu ogHoBpeMeHHOW paboTe B [OBYXMOCTOBOM PEXUME HE WCMONb3yhTe

PasnnYHyo MONSIPHOCTL  MPY paboTe € 0AHNM OO HLEKTOM.
MockonbKy — HampsbkeHne Mexay nocTaMy MOXET B [Ba pasa MpeBbiCUTb OObIMHOE HampsbkeHue 6e3

Harpysku, 3T0 MOXET MPUBECTU K MOPAKEHWMIO 3MeKTpudeckuM TokoM. ABGCOMIOTHO HeponycTuMa paboTta
0JHOro paboyero ¢ AByMs OTOOPTOBKaMM.

>,

erlvlma A Knemmva B

R AR A

PN N
‘E;x () -{Bw
\S2J, IR\Y2)) INAY2)) LN /
-/ N Y 2/

k. E- + |

MeTtannunyeckoe ocHoBaHne
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8-5 Mcnonb3oBaHue pexumMa e-Mode

(1) 3T1a hyHKLMS MO3BOMAET CHUUTB LLIYM, SKOHOMUTL TOMMBO W
yMeHbLWNTL Bblbpockl CO, 3a cyeT paboTbl OBuratensd Ha HU3KKUX
obopoTax Mpu OTCYTCTBMM Harpy3kv U NPW HU3KOW Harpyske CBapku. Pexmmbl
NonoxeHwu nepekntovatens e-Mode: (CM. pUCyHOK CBapO4YHOWN Harpy3km).
/RASKUT

(D MonoxeHne «MN3MEHSHOLLMIACS

Ecnn He ucnonb3yeTcss cBapodHasd Harpyska M CBapOyHOEe MuUTaHue BLCoRn )
nepeMeHHoro Toka, ABuraTtenb Bcerga pabotaer Ha MUHMMAarbHbIX oBopoTax
(2000 mMuH™).

[pu 1cronb30BaHWM CBAPOYHOW Harpy3kv 060POTLI ABMraTens aBToMaTUYeCKU NOAAePKMBAIOTCA Ha
HY>KHOW CKOPOCTY B 3aB1CUMOCTY OT MOLLIHOCTU CBapPOYHOW Harpy3Ku.

Mpu Harpyske nepemenHHoro Toka B 100 BT vnn Gonee gsuratens Oyaet pabotaTb Ha BbICOKOW
CKOpOCTY, YTODbI 06ecneumTb HeOBXOaAUMYIO HaCTOTy NepemMeHHOro ToKa, HEe3aBUCUMO OT UCMONb30BaHWS
CBapO4HOWN HarpysKu.

@ MonoxeHne «HW3KUA/BbICOKUn»
Mpy Harpy3ke nepemenHoro Toka B 100 BT unm 6onee, nnbo npu BKMKOYEHNM CBAapOYHOM Harpyake,
asvratenb Oyaet paboTatb Ha BbICOKOM CKOPOCTU, YTODbI 06ecneumnTs HeoBXoayMYyo YacToTy NEPEMEHHOO
TOKa.

@ lMonoxeHne «Bbicokui»
HesaBvcyMo OT Hanuumst Harpy3ku, AsuraTers Beeraa 6yaeT paboTaTth Ha BbICOKMX 060poTax, YToobI
obecneynTs HeOOXOAVIMYIO YaCTOTY NEPEMEHHOTO TOKa.

[MPUMEYAHUE]: Cobniogante OCTOPOXHOCTb, YTODbI HE [OOMycKaTb Meperpysku
CBApOYHOro arperata npyv OOHOBPEMEHHOM paboTe CBapOYHbIX
MOCTOB M noTpebutene nepemMeHHOro Toka B COOTBETCTBMM C
pasgenom «8-10 MNutaHre nepemeHHOro Toka» Ha cTp. 33.

(2) Ecnm cBapka HauaTa B pexxmMe «M13MeHsoLLMACa» (MepeMeHHbIN), 060poThI ABUraTesst UBMEHSIHOTCS
MraBHO B COOTBETCTBUM C 3aaHHbIM TOKOM CBaPKU COMMacHO NPYBEAEHHON HUXKE AnarpaMme.
[Oeuratens asToMaTMyecku OyOoeT nepeBedeH Ha HM3kMe 00OpoThl 4vepe3 8 cekyHg rnocne

MpeKpaLleHnst CBapoYHbIX paboT.

Mzwermowpics pesine pafots gewraTens e-hods

&
L

OBODOTEl A BAETENA . i

0 50 100 150 200 50 300 350 400 450

AagarenE TOR CEARE, A

(3) Ecrn ogHum YernoBekoM BbINOMHSETCS cBapodHas paboTa ¢ Tokom 240 A nnin meHee, ycTaHoBUTE
nepexntovaresns e-Mode B pexum «BbICokMA/HN3Ku» nnn «BbICOKMin», 0OCOBEHHO ECINU UMEIOT 3HaYeHne
BHELLHWI BUA, LLIBA U OTCYTCTBUE AehEKTOB CBAPKY.

(4) YcraHoBuTe nepekntovatens pexumMa e-Mode B nonoxeHue «BbICokun», €crv MCNonb3yeTcs
Harpyska nepeMeHHoro Toka MoLLHocTbo 100 BT unu 6onee, nnu ncnonb3yeTcs Harpy3ka NepeMeHHoro Toka
C MarH1THbIM NEpeKIoYaTenem.
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8-6 Bo Bpems cBapku

NEA

I'Ipvl ,El.yFOBOIZ CBapke unm D,yFOBOI7I peske 0b6s13aTensLHO I/ICI'IOJ'Ib3yIZTe 3allMTHOE CTEKIO ANd 3alluUThbl
mas. Kpa|7|He ornacHo pa6OTaTb 6e3 3aLwmThI, HanpnmMmep Macky, 3allUTHbIX O4KOB Ui Py4YHOIO 3KpaHa.

— CnpaBquaﬂ VIH(*)OpMaLI,VIFI — CreneHb 3aTEMHEHUSI 3aLUMTHOIO CTEKNa

Pa3mep 1cnonb3yemMoro anektpoda FmybuHa useta
cTekna dunetpa

ot 21,6 0o 24,0 Mm 10
(ot 1/16 po 5/32 grorima)

[yrosas ceapka ot 25,0 0 26,0 MM 12
(ot 3/16 po 1/4 pronma)

ot 28,0 0o 29,5 Mm 14
(o1 5/16 oo 3/8 oronma)

Mo gaHHbIM OSHA (CtaHgapTbl oxpaHbl TpyAa Y TEXHWKK 6e30macHOCT)
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8-7 INponomxkurensHocTh BKioueHns ([1B)

~.

?

%

%

PN

5

MpopormkutensHocTe  BrModeHns (MB) o6o3HadaeT  npoueHT
BpemeHn B 10-MUHYTHbI Mepvog, B TEYEHWE KOTOPOTO MOXHO
ucnonbL3oBaTtb CBapKy Mpu onpedeneHHon cune Toka 6e3
neperpy3kuv arperata. Hanpumep, koatmumeHT Ncnonb3oBaHus
coctaenseT 90% npwu Toke ceapkm 380 Amnep.

/,‘

| .
\ 10 MUHYT )
1 MuHyTa nepepbiBa. 9 MUHYT CBapKM.
[OgHonocToBON pexmm]
[TponomkuTenbHOCTD o o
YacToTa sicmoucrs (ITB) (%) 100 (%) 90 (%)
50y, Tok 60~370A 380 A
[OByxnocToBOM pexvm]
IIponomxuTesHOCTD 0 0
YacroTa sicmoucrs (1B) (%) 100 (%) 90 (%)
50y Tok 30~185A 190A

HpogorxaTennHocTE EEModeHAd (IIB) B Tox ceapkn (ogHOmOCTOROMH)

=

50 My

100 \

MpPOA0ARUTENDHO CTE BRAKYEHKA, %
(4=
=

80
10
0 50 100 150 200 250 300 350 400
Cuna NOCTOAHHOMD TOKE CBapKA, A
MpogoxaTenbrocTh BRIogenns (I1IB) u Tok cBapkn (1ByimocToBoii)
= 110
T
X
: 50 I'y
3 100
E \
o
0
S go
I
o
@
g
S 80
[
]
=4
]
= 70
0 50 100 150 200

CWMNa NOCTOAHHOMD TOKS CBapkM, A
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8-8 MNepexntoyaTtenb Bolibopa pexkMma CBapKkv U perynsTop AaBreHVs oy

Wcnone3aynte nepekrnoyarerbs BbIbOpa
pexvma CBapku U perynatop AasreHusi(cunsl) ayrm ans ‘

N3MEHEHNA NapaMeTpoB CBapPKM B COOTBETCTBUMN C TUMNOM

CBapPOYHbIX paboT. JTa hyHKLWS NornesHa Ans HeOObIYHbIX
BWZI0B CBapKU.

(1) Pexwum «Kpytonagatorias BAX» (Constant Current).
PerynupyeT TOK CBapO4HOM Harpysk B COOTBETCTBUN C 33[1aHHbLIM 3HaYeHeM Aaxke
npy yBENUYEHNN UM YMEHBLLIEHUM pa3Mepa Oy, YCTPaHss 3aBUCUMOCTb OT
TOMWWHBI U ANMWHBI CBapoYHOro kabens. Ecnun yctaHoBneH pexxvm paboTtbl ¢ MOCTOSIHHBLIM
TOKOM MOXHO PerynmpoBaTb TOK KOPOTKOMO 3aMblKaHUS C MOMOLLBI0 perynsaTopa AaBneHns Oyru.
"padhuk xapaKkTepmcTUK Ha creaytoLLEen CTpaHULE COAEPXXMT AOMONHUTENBHYIO MHCDOPMaLIMIO.

( Monoronaganwar BAX ]

1. MATKUN
B atom peXnMe TOK KOPOTKOro 3amMblkaHUA 6y,u,eT MOYTUN TAKUM XKe,
KaK 1 CBapOYHbIv TOK. B aTom pexxvme ayra 6yneT crabunsHowm
3a cYeT CTabUrbHbIX napamMeTpoB TOKa.

CTAHIAPT
v

2.CTAHOAPTHbIV
TOK KOPOTKOro 3amblkaHus ByaeT npumepHo B 1,7 pasa
BorbLLe, YeM CBapOYHbIN TOK.
3T0 No3BONSAET NErko BKoYaTh ayry n ,EI,O6I/ITbC$I
OTNINYHOW CTaburnbHoCcTY Ayn. OH NpuroaeH
OnAa MHOMMX BUOOB CBAPOYHbIX SrEKTPOOO0B.

3)KECTKUM
ToK KOPOTKOro 3aMblkaHus ByaeT NpMMeEpPHO B 2,5 pasa
OorbLue, YeM CBAPOYHbIN TOK.
3OTO NO3BONSIET NErko BKIOYaTh Ayry v AOBUTLCS
OTNNYHOM MOLLHOCTY Ayrn. OCOBEHHO XOPOLLIO 3TOT PEXMM
NnoaxoauT AN CBapKU C MOMOLLIBHO LIENONI03HOrO CBApOYHOIO 3M1ekTpoaa.

MAT KECT
<iﬂABﬂEHME ﬂVPMj)

[ IPUMEYAHUE ] : [Ons 3awmtbl anektpudeckon IGBT nnatbl yCTaHaBnMMBaETCA OrpaHudMTENb ToKa
KOpPOTKOrO 3amblkaHusi. [logaya MOLLUHOCTVM MpepbiBaETCs, €CrM TOK KOPOTKOrO 3aMblkaHUs
npeBbicuT NpudnmautensHo 700/350 A (OgHOMOCTOBOW/OBYXMOCTOBOM PEXMM).

[nst npepoTBpaLLeHUst neperpyskv Asuratens cuna Toka byaet aBToMaTnyecky orpaHN4nBaThLCS
Mpw CIMLLKOM GOIbLLIOM COMPOTUBIIEHUM Kabersi BO BPEMSI CBapKM.

(¥ Pexum Monoronagatorias BAX («Droop»).

Tennota n koneGaHus OyrM MOMYT W3MEHSTbCSl MyTEM BEPTUKANbHOMO MepemMeLLeHmst
CBapO4HOrO 31eKTpoaa.

MepeMeLLeHrss CBapOYHOTO 3IEKTPOAA BBEPX UMM BHM3 NMPUBOOSAT K U3MEHEHUIO OfMHBI Oy,
npy aToM OYOET M3MEHSTLCS U CuIa CBApOYHOTO TOKa. Tako peXxuM MoaxXoauT Ofisi cBapku Tpyo.
MageHve HanpsKeHUst Ha CBapO4YHOM Kaberie MPUBEAET K CHPKEHMIO CUTbl CBAPOYHONO TOKA.

Y6eamtech, YTo UCMorb3yeTcs1 Kaberb C NPaBUMbHLIM CEYEHNEM W ONMHON. PacnpeneneHne
nageHust HaNpPsPKeHVs He NOAAAETCS PETYTMPOBKeE.

ToK KOpPOTKOro 3aMblkaHUsi orpaHudMBaeTcs B npeaenax ot 0,75 (msarkuin) oo 1 (Pkectkui) ot
BEMUYMHBI CBApOYHOTO TOKA B MOMOrOMafalolleli XapakTepUCTVKE W 3aBUCUT OT 3HaYeHus,
YCTaHOBIEHHOIO Ha perynarope AaBneHus aym.
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KpyTonagatowaa BAX Monoronagawwaa BAX
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[CnpaBoyHas nHdopmaums]: NprBeaEHHbI HYKe rpadhuk COOEPXKUT pe3yrbTaTbl PacHETOB CHUXKEHUS CUTbl
CBapOYHOrO TOKa B 3aBVCYMOCTU OT NafeHUs HanpsPKEHUS.

MageHune cUnbl TOKa U3-3a CONMPOTUBIEHUA Kabens
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8-9 YcTponcTBo cHmkeHust HanpsbkeHus (VRD).

[aHHbIA arperat OcCHallaeTca yCTpOVICTBOM CHWXKEHNA HanpsXeHnd, no3BoSIALLMM n3bexarb
nopaxeHud arnekTpn4eCknm TOKOM, 0cobeHHO npum pa60Te B OrpaHn4eHHOM MNPOCTPaHCTBE Ui B YCIIOBUAX
OO0rbLUION BbICOTbI Hag, YPOBHEM MOPA UInn BbICOKOW BIT@XKHOCTH.

YCTPOWCTBO CHWDKEHWSI HaMpsDKEHUSI akTUBMPYETCS NMpW NepeBOAE NepekroyaTensi CHYKEHMS
HanpsbkeHust B nonoxeHne «BKI», npu 3TOM HanpsbkeHne Ha BbIXOOHOM MOCTY CBapKu MpY OTCYTCTBUM
Harpyakm 6yaeT CHKeHO npuMepHo A0 12 BonbT. Mpu Havane cBapoyHbIx paboT aBToMaTU4ECKU
OyayT yCTaHOBIEHbI HOPMarbHbIE YCIOBYMSI CBapKW, a NMpu MpekpaLleHnn ceapku (Tok ceapkin nagaet 4o 0 A)
yepes 1 cekyHay cpabaTbiBaeT YCTPONCTBO CHUKEHNS HAMNPSHKEHUS.

[MPUMEYAHUE]: Mpy BKMIIOYEHHOM MNepeKntoyaTene CHKEHUA HanPsPKEHUS BO3MOXHbI TPYOHOCTU C
3anyckom Oyru.

MpoBepbTe YCTPONCTBO CHPKEHWS HANPSHKEHWS.

(1) Ecrnm arperat UCnonb3yeTcs C BKIHOYEHHbIM NepekntoyaTeneM CHKEHMS HanpshKeHns],
pEKOMEHAYETCS BbINOMHATL MPOBEPKY 3TON OYHKLMM HE pexe, YeM Kaxkable 6 MecsiLeB.

(2) [Onsa npoeepku nepeBeanTe nepeknodatens pexmma e-Mode B nonoxenne «BbICOKOE» u
n3mMepbTe HanpsPkeHe MeXay NocTaMmn CBapki 6e3 Harpy3ki C MOMOLLbIO
BOJIbTMETPA MOCTOSIHHOIO TOKa (M JN0BOro MHCTPYMEHTA 3fIEKTPOHHON OUArHOCTVKN).
[Mpw NpoBepke C BKIMOYEHHbBIM NEPEKIoYaTeNeM CHDKEHNS HamnpshkeHNs
HanpsbkeHne [orkHO coctaenate MeHee 30 B, a npu OTKMOYEHHOM nepekntovartene
CHWKEHMS HanpsbkeHns — 6onee 50 B.
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8-10 CTOYHWK NUTaHms NepeMEHHOr0 ToKa

SN &

[aHHbIN arperat ocHallaeTCA BbIBOOOM MUTaHUA nepemMeHHOro Toka noMmmmMo BbiBOAa CBapO4HOIro
nuTaHnA. I'Ipanu'leo yCTaHOBWTE NOCTbI HAa Ka>KOOM M3 NpoBOAOB Kabens 1 HagexHo 3aKpennTe BUHTbI.

(1) ObsizaTensHO NPOBEpPLTE OTKIMHOYEHME NpepbIBaTENs LIENW NUTaHNA NEPEMEHHOMO TokKa, Npexae
YeM MOoAKNYaTb Harpy3Ky nepemMeHHoro Toka. [loaknoyeHre Mpu BKIKOYEHHOM MpepbiBaTene MOXeT
MPVBECTU K CMEPTU B pe3ynbTate MOPaKeHUS SNEKTPUYECKMM TOKOM, UMM MPUNMHUTL MOBPEXAEHMS

arperary.

(2) He ponyckaiiTe neperpyskv npyv OAHOBPEMEHHOM MCMONb30BaHUM Harpy3oK MOCTOSHHOMO U
nepeMeHHoro Toka. [MpepbiBaTenb Lenu cpabaTbiBaeT aBTOMATUYECKV MPW NPEBbILLEHUM MaKCUMarlbHO
MOLLIHOCTY B LIEMMN NEPEMEHHOIO TOKa.

[ NIPUMEYAHUE ] : lMpy HeoBXoaMMOCTU BbIMOMHEHUS] CBApPKU C BbICOKMM KavyeCTBOM He
BbIMOMHANTE  OOHOBPEMEHHOTO MOAKMIOYEHME  Harpy3kM nepemMeHHOro Toka. MowHOCTL  BbiXoda
nepemMeHHOro ToKa A namn npy 0OAHOBPEMEHHOM UCMOSb30BaHUM C BbIXOAOM MOCTOSAHHOMO ToKa

McTOYHMKK nepemMeHHOro Toka nogxKnk4arTcd napannesibHO

c _ MOLLHOCTb UCTOYHMKA NEPEMEHHOTO TOKa A0CTaToOqHa ANs
BapOYHbIA 3MeKTpos

0OHOBPEMEHHOIO UCMOMb30BaHNSA
He ncnonbayeTcs TpexdasHbii 15,0 KBA unu ogHodpasHbin 6,0 kBT 1 TpexdpasHbin 3,7 kBA
22.0 (50 A) TpexdasHbii 13,6 KBA unu ogHodasHbin 6,0 kBT 1 TpexdpasHbin 2,3 kBA
22.6 (80 A) TpexdasHbii 12,6 KBA unu ogHodpasHbin 6,0 kBT 1 TpexdpasHbin 1,4 kBA
ucnonbayetca @3.2 (130 A) TpexdasHbivi 10,9 kKBA unm ogHodpasHbiv 6,0 kBT
ucnonbayetca @4.0 (170 A) TpexdasHbivi 9,3 KBA nnn ogHodasHbn 6,0 KBT
ucnonbayetcsa 5.0 (220 A) TpexdasHbiv 7,0 kKBA nnn ogHodasHbIn 5,6 KBT
ucnonbayetcsa 6.0 (270 A) TpexdasHbiv 4,6 KBA nnn ogHodasHbIn 3,6 KBT
ucnonbayetca 7.0 (340 A) 0

(3) He ponyckaeTca nogknoveHWe K pO3eTKe MEPeMEHHOro Toka ObITOBOM MPOBOOKM WK CETU
3HEeprocHabxeHus.

(4) CeapoyHbIn arperaT/reHepaTop OcHaLL@eTcst ABYMst 0aHO(Aa3HbIMM PO3EeTKaMM (OMUMOHarbHO) Ans
NUTaHNA JOMOSNHUTENBHBIX YCTPOWCTB, Harpy3ka Npy NOAKIMKYEHNN KOTOPbIX HE AOIMKHA MpeBbILLaTh
B cymme 6,0 kBT. Npu OOHOBPEMEHHOM MCMOMb30BaHMM OGEMX PO3ETOK ANs [AOCTDKEHUS
OMTUMAsbLHOIO pesynbTaTta PEKOMEHAYETCs, YTOObI Harpy3ka Ha Po3eTkM Oblna NPUMEPHO PaBHOW.
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(5) Ha crneaytoLyix cxemax NpuBoAsATCS NpYMepb! NOAKMHOYEHNSt OaHOMAa3HbIX Harpy30K
K BbIXOOHbIM PO3EeTKaM reHeparopa.

CONT CON/

CON3 CON4

@ o @) o
o @ o ©)
_ v
2
380B, 23A CON1+CON2 220B, 13,6Ax2

[na 3-chazHon Harpy3kM Ha BbIXOOHYHO PO3ETKY UCMonb3ymnTe KpyrHble po3eTkv 380 B, 23 A

[na 1-chazHon Harpy3kM Ha BbIXOOHYHO PO3ETKY UCMoNb3ynTe Marnble po3eTkv 220 B

3-hasHas 1-dpasHasi
CON1+CON2 CON3 CON4
15,0 kBA 0 0
12,5 kBA 0,65 kBT 0,65 kBT
10,0 kBA 1,3kBT 1,3kBT
7,5 kBA 2,0kBT 2,0kBT
5,0 kBA 2,65 kBT 2,65 kBT
3,7 kBA 3,0kBT 3,0kBT
0 NTOIMO 6,0 kBt (3,0 +3,0 kKBT)
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8-11 Pene yTeuku Ha 3emsto (OnumoHanbHo)

- [ ]

(1)  Onmcanue reHepaTopa
@ Arperart ocHalLIaeTCs pere YyTeYKN Ha 3eMITH0 C YyBCTBUTENBHOCTLIO M0 TOKy B 30 MA.
HasHaueHue 3Toro perne — obHapyKeHue yTeukn Toka, Harnpumep, 13-3a Npobos nsonaumm
Harpysku, npu paboTe reHepatopa. Ecrnuv pene 3amblkaHns Ha 3eMrio 0OHapPYKUT
yTeuKy TOka, OyaeT aBTOMaTU4ECKN Pa3oMKHYT NpepbIBaTesb LIEN s OTKIHYEHNS Nogaym NUTaHns
Ha NOCTbI, YTO MO3BONUT NPEAOTBPATUTL BO3MOXHOE MOPaXKEHWE AMNEKTPUHECKMM TOKOM.
€ BaxHo obecneunTb NpaBuibHOE NOOKIHOHEHWE Harpy3sku K reHepaTopy,
yTOObl HE puCKOoBaTb MO HEOCTOPOXHOCTU BbI3BATb YTEUKY TOKa WM gpyrme npobnembl. Mbl
HacTOATENBHO PEKOMEHIYeM NOJb30BaTENAM reHepaTopa NOSIHOCTLIO U3Y4nTb AaHHOE PYKOBOACTBO MO
aKcnsyaTaummn.
@ [py cpabaTbiBaHUN pere yTeuky Ha 3eMrTko OrepaTop AOIPKEH HEMELJIEHHO
HaWMTN MECTO YTEYKM U YCTpaHUTL Npobriemy. Mocrne 3aBepLUeHNs peMOHTa CreayeT HaXaTb Ha KHOMKY
cOpoca pene yTeukn Ha 3eMIo UK 3armyLunTb ABuUraTerb, MOCe Yero CHOBa BKIMHOUMTL NpepbiBaTeris
uenu.
MbI pekomeHayem ocHalLlaTb YCTPOMCTBaMM 3aLLMTLI OT 3aMblKaHUS Ha 3eMIto Nobon NogknovaeMbIi

arperar B Liensix 6e3onacHoCT.

(2) Kak ucnornb3oBaTb U NPOBEPSITL pere YTeYkN Ha 3eMrto
# CrieqytoLuvie on1caHyst NMo3BONST Bam yoeauTsCs B NPaBUTbHOCTU paboThbl
pene yTeykun Ha 3emrito.

(D BbInonHsainTe Meprioanudeckylo  MPOBEPKY — perie

WHAuKaumsa WHAuKayua
3aMblkaHUs Ha 3eMso, 4ToObl ybegouTbcs B HoAaun NATARNS yTeuki
NPaBWIbHOCTM €ro PabdoThbl COMMACHO CreAyHOLLMM

WHCTPYKLMSIM:

Pene yTe4ykun Ha 3emnt0

€ 3anyctute gBuratenb W yCTaHOBUTE €ro Ha
BbICOKYI0  CKOPOCTb  paboTbl. Ob6patute
BHMMaHWe, 4YTO Mpu  3TOM  3aroputcs
nHOMKaTOpHast namna (3er1eHoro UBeTa) Ha perne

3aMbIKaHUSA.
@ Bxriounte npepbiBaTers Lenu.
®Haxvute kHonky «TECT» («TEST») (kpacHoro : ;

uBeTa) Ha perne ytedkn Ha 3emnto. Ecnm npu \ /

9TOM LUBET faMbl YTEYKM M3MEHWUTCS Ha Konka cbpoca Kxonka nposepku

KpacHbI 1 cpaboTaeT perne 3amblkaHKs,
KOTOpOe BbI30BET cpabaTbiBaHVe NpepbiBaTess
uenu, pene 3amblKaHs MOXHO CHMTaTb

paboTatoLLMM MPaBUbHO.

€ Haxmute Ha kHOMKy cOpoca perne 3amMblkaHVsi Ha 3eMIl0 U BPEMEHHO MepeBeauTe
npepbIBaTESb LIENW B OTKIMIOYEHHOE COCTOSIHUE. 3TO MO3BOMUT CHOBA BKIHOYMTL NPepbIBaTenb
uenm.

BHumaHue: CpaboTaBLuee pene 3amblkaHns ByaeT COXpaHsATb CBOE COCTOSIHWE A0 HaxKaTus
KHOMKM cOpoca U 0 OTKIMKOYEHUS KkoYa cTapTepa.
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(@ 3asemrieHvie reHepaTopa

€ [Ins 3a3emrieHVst reHepatopa criegyeT MOAKMIOYUTL MOCTaBMSEMbIA  OMUMOHANBHO  LUThIPb
3a3eMrieHMs K MOCTy 3a3eMrieHust Ha MaHenu ynpaeneHus. LUTbipb 3a3emneHnst MOXHO
nproBpecTy nokasbHo. LLTbIpb 3a3eMneHst 4OrmKeH ObITb MOMELLIEH B 3EMITHO.
[ MPEOYTNPEXOEHWE ] : Ecnu reHepatop He 3a3eMrieH, pere
3aMblkaHWsi Ha 3eMIto He OyaeT paboTaTb.
ConpoTvBrneHue 3a3eMreHns He J0MmMKHO
npesbiwatb 100 Om, YyBCTBUTENLHOCTL MO TOKY pere YTeYKU Ha 3eMriiC
coctaenseT 30 MA. 3azemneHne reHepaTopa A0MMKHO BbINOMHATLCS C
cobnroaeHEM BCEX NMPUMEHUMbIX
OEVCTBYHOLLIMX SMEKTPOTEXHUYECKMX cTaHaapToB. Kpome Toro, cneayet
3a3eMInnTb KOPMNYC reHepaTopa, NOAKIHO4MB
323eMIAIOLLMIA MPOBOAHUK K MOCTY 3a3eMIIEHMS KOPyca Ha NaHem Knemma sasemneHms

ynpaeneHus. (Knemma 3azemneHuna
ANS pene yTeYkn Ha 3eMnio)

LUTprb 3azeMneHna

(@ 3azemrieHue MornesHol Harpysku.
@ Kak 1 reHepaTop, BECb NOAKIOYaEMbI arperaT AormkeH BbiTb 3a3eMIieH.

[ NPEOYMNPEXXOEHWE ] : OcHalleHve reHepaTtopa perne YTeYkM Ha 3eMMo He OOIMKHO CYMTaThCH

OCHOBaHWEM He BbINOMHATL 3a3eMIeHVe NoNe3HoM HarpysKku.

[Mpy oTCYTCTBUM 3a3EeMINEHNSA MOXET NPOM3ONTUN 3aMblKaH1e.

[py OTCYTCTBUM TaKOro 3a3eMIIEHMS Ha CTOPOHE Harpysku, Anst OBHapy»KeHWs

YTEYKM TOKa TOK IOSMKEH MPONTK Yepes YeroBeveckoe Tero.

OTO KpalHe OnacHO, MOCKOMbKY YyBCTBMTEMNBHOCTb pEefe 3aMblkaHUa Ha  3eMrio,
yCTaHaBMNMBAEMOTO Ha reHepaTop, He ABMAETCA OCTAaTOHMHON ANsi OBHapyXeHWsa Takoro Maroro Toka. M yaap
TOKOM MOXET NMPOU30NTU OT NOAKMKOHEHHOTO 060PYA0BaHMA B Cryyasix, KOraa 3a3eMrieH TOMNbKO reHepaTop.

(3) MocT 3a3emMrieHns pene 3aMblkaHWs Ha 3eMIto

[aHHbIN reHepaTop OCHALLAETCS MOCTOM 3a3eMIleHust NSt pere 3amblkaHust Ha 3emrio, koTopast
yCTaHaBINMBAETCA Ha MaHenu ynpasreHus. [ocT 3a3eMrneHnst CoeauHsIETC C HeWTparbHbIM
npoBoaoOM TpexdyasHow CETU NEPEMEHHOTO Toka reHepaTopa.

@ Ona noaknoyeHVst 3a3eMIIeHUst perie 3aMblkaHuWsl Ha 3eMIl0 K Harpyske Heobxoammo
BbINOMHWTL 3a3eMrieHMe obopyaooBaHWS, Oake ecnvM 310 obopydoBaHMe MOAKMHYAETCs K
NaHenu ynpaeneHust Yepes MocT 3a3eMIIeHUs perne 3amblkaHusi Ha 3eMro reHepatopa. (Ecnm
3a3eMrieHVe He BbIMOMNHEHO Af1S reHepaTopa WM Harpysku, perne 3amblkaHusi Ha 3eMriio He
OymeT cpabatbiBaTh).

[ns Haanexallero 3a3eMrieHrsi ceveHvie NpoBoaa, KOTopbI ByaeT COeanHATECS C 3a3eMITSIHOLLIMM
CTepXHEM, JomkHa bbITb 6onee 5,5 Mm2

. ConpoTuerneHue npoBoda 3a3emMrieHns 4OrmkHO npesbiwaTb 100 Om.

BHumaHwue: 3anpeLLeHo Ucnonb3oBaTh NOCT 3a3eMIIEHMS pere YTEYKU Ha 3eMIi0 s MOAKITIoYEHNS
0aHOha3HOM Harpysku NepeMeHHOro Toka.
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9. OBCITY>KMBAHUE

9-1 NnaHoBoe obcnyxmBaHne

- ® p -
¢ OO6szaTtencHo 3arnywmnTe ABUraTesnb nepen nposeaeHnemM obenyxmnBaHus.
Yaanante rpasb 1 BNary ¢ BHyTPEHHUX NOBEPXHOCTEN arperaTa, Bcerga cobniogante
ee uuctoTy. [MpounTtamte pykoBOACTBO W BbIMOSHAWTE MpaBUibHO BCe paboTbl MO NpOBEPKE W
obcnyxmBaHuio arperaTa.
MpoBepky nnn obecnyxmneaHne arperata cnegyet NPou3BoauTb C NEPUOONYHOCTBIO
COrnacHoO NpuUBeAEHHOMY HXKe rpadumky.
Mep.ble 50 Yacos
[Mfpoknanpka
()
3ameHnuTe —) 3amerute
mMacrno MacnsHbIN
B ABUVraTere. purnbTp.
Kaxkaoble 100 yacos
Tommso
A,
A)
= MpoBegyTe O4MCTKY
MpoBegnTe O4UCTKY GUNbTPYIOLLErO 3rieMeHTa
UNbTPYOLLETO BO34YyLLUHOTO domrbTpa.
3reMeHTa TOMNMMBHOIo nnbTpa.
Pl
lNpoBepbTe HaTHKEHVE S
peEMHsI d N 3ameHute
BEHTUNATOPA. Macrio B
(BamenuTe npu apurarerne.
HeobXxoaMMOoCTL)
Kaxxgpble 200 yacos
[flpoknanka MamepbTe conpoTuBrieHne N3onsummn.
()
G @ 3ameHuTe
G MacrsHbI
N— uneTp.
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Kaxxgble 400 yacos

3ameHuTe
NpoBepbTe NMOTHOCTL ounbTpyHOLLMIA
anekTponuTa 3MNEeMEHT
aKkKymynsitopa. TOMSIMBHOIO
dunbTpa.
Kaxkable 500 yacos
3ameHute MpoBeauTe o4ncTKy
UNbTPYOLLNNA paguaropa.
3MEeMEHT BO34YLLHOMo
domnbTpa.

OTkanmnbpyiTe TONMMBHYHO OOPCYHKY.

Kaxxkaple 1000 yacos
[MpoBegnTe BHYTPEHHIO
OUUCTKY
TOMNNMBHOro Oaka.
Kaxkaple 2000 yacos
Vi N\ MamepbTe KOMNpeccuto apuratens.
'% NpoBepbTe 3a30pbI KranaHoB.
3ameHuTe
BOJY B paguarope.

[Mpo4re NpoBepKM 1 0BCHYKMBaHNE

@ 3aveHsITe HENNOHOBLIE 1 Pe3nHOBbIE TPYOKkU kaxkaple 2000 Yacos paboTbl v kaxkable 3 roaa,
a TaKke 3aMeHsANTE UX, ECITN OHW CTAHOBSITCS XXECTKUMU UK U3HALLMBAOTCS.
@ 3ameHuTe NeHy akyCTUYECKO U30oNALIMK, eCIY OHa ByaeT CUINbHO 3arpsi3HeHa UInv NoBpesKaeHa.
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9-2 dunbLTP MOTOPHOIO Macna

(1) 3ameHwnTe mnbTP MOTOPHOIO Macna

(D CHummTe Kopnyc dournbTpa (MacnsiHoro)
C MOMOLLBHO CMELMAnbHOrO MHCTPYMEHTA.

IIpoxnanxa
(2 YcTaHoBMTE HOBbIN OUIBLTP.
@ Bakpytute dunbTp pykoit. Koroa /
NpoKnazka CONnpuKOCHETCS C MECTOM arperara,
>
D

3aTaHnTe UnbTP Ha oavH 0BopoT
C NOMOLLIbHO CrieLmansHOro
WHCTPYMEHTA.
@ [aiiTe gBuraTento HEMHOro nopaboTtaTth 1
NpoBeEpPbTE, HET IM YTeYeK Macna.
OcraHosuTe apuraterns. [locne ocTaHoBKM ABUraTens
nogoxaute npumepHo 10-20 MUHYT,
nocre Yero NPoBepbTE MHOVKATOP YPOBHA Macna. Ecrin
mMacra GyaeT HegoCTaTo4uHO, AONenTe Macro.
[ ®dunbtp: Jetans NeY 0602041174 |

9-3 OUNLTPYIOLLIMIA SNEMEHT TONIMBHOIO (hunbTpa

(1) OuncTute OUNBLTPYHOLLMIA SNEMEHT TOMMMBHOIO UNLTPa
(D MepeBeauTe nepexrodaTens TOMMMBHOM (UILTPa B
noroxenue «3akpbito» («Closey). YaanuTe BUHT C KOMbLION

BbITaLLMTE KOPMYC N OUMBTPYIOLLIMIA SITEMEHT. Bertunb
(2 MpomoiiTe UMBTPYIOLLIIA SNEMEHT AW3ErbHBIM TOMMBOM,
a TaKke OuUCTUTE AM3erbHbIM TOMMMBOM BHYTPEHHIOH R

CTOPOHY Kopnyca (ourbTpa.
(@ IMNocrie o4MCTKM YCTaHOBMTE Ha MECTO
TOMNMBHBIN OUIBTP.
Y6eautech Npu arperate, 4TO TOMMMBHbIA GUNbLTP
[OCTaTO4HO YMCTbIN.

SnemeHT
MpykuHa

Mpoknagka

(2) 3amennTe UNLTPYIOLLMIA 3NEMEHT TOMMMBHOMO UnbTpa U
NPOKIazaKy.
[ MPUMEYAHVE ] : 3ameHy chunbTpyroLiero anemeHTa
TONMMBHOIO (hUnbTpa CrieayeT BbINOMHATL B COOTBETCTBUM C ONUCAHUEM _
B pasgene 9-3 (1). Takke crieqyeT 3amMeHUTb NPOKIaZKy, MOYLLy B 7
KOMMNeKTe ¢ PUNbLTPYHOLLMM SMEMEHTOM TOMMMBHOTO oUrLTPa.

OUNLTPYIOWMIA ~ 3NIEMEHT  TOMSIMBHOMO  chunbTpa:
Hetanb Ne Y 060 20 421 74
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9-4 OUNLTPYIOLLIMIA ArIeMEHT BO3AYLLHOIO ounbTpa

(1) OumncTtka mnbTPyHOLLEro arieMeHTa BO3AYLLHOMO unbTpa

< TonnMBHLIA UNLTP CREAYET OYMLLATL NEPUOOUNYECKM, MO Mepe
HaKOMMEeHUsI NbINN 1 Ipsian >

(D CHuMMTE BO3AYLLHBIA PUMLTP.  BbIMNOMHMTE OYMCTKY (OUMBTPYIOLLIErO SrieMeHTa,

npogysasi ero NoTOKOM BO3ayXa.
Ecnv Bo3ayLWHbI ounbTp 3abUT Caxker M Macriom, 45151 O4NUCTKN
TaKnX 3arpsis3HEHUN peKoMeHOYeTCs UCNOMb30BaTh oYMLLatoLLee CpeacTso.

@ Mpw arperate Ha MECTO OMIMLTPYIOLLIETO SrIEMEHTa BO3AYLLUHOro durTpa
ybeamTech, YTo OH YCTaHaBMNMBAETCS NPaBUbHO 1 HE NO3BOMNSAET Mbln

NPOHVKaTb BHYTPb arperata.

[ NIPUMEYAHUE ] : lNocne oumcTkv UNbTPYIOLLEro 3remMeHTa BO3AyLWHOro dumnbTpa
ybeauTech B OTCYTCTBUM NOBPEXAEHUIA UnbTPYIOLLEro anemMeHTa. Ecnm 6yayT oGHapy»keHbl NoBpexaeHus,

3aMEHUTb PUNBTPYIOLLIMIA ANIEMEHT Ha HOBBIN.

onemeHT

DUNLTPYIOLLIMA 3NIEMEHT BO3AYLUHOMO hunbtpa :
Hetanb Ne Y 060 20 463 35

(2) 3ameHnTe UNBTPYIOLLMIA SNEMEHT BO3AYLLUHOIO hurbTpa

Ecrm obwyin nepuog ncnonb3oBaHUst arperata coctaensiet MeHee 500 vacos,
00bIMHO crieayeT 3aMeHsTb OUINBLTPYIOLLMIA 37IEMEHT BO3AYLLIHOMO durbTpa
nocre NpoBeaeHns 6 OUYMCTOK.

9-5 KoHgeHcaTtop

[ns coxpaHeHust CTabubHOCTU PaboTbl arperata PEKOMEHAYETCS 3aMEHSITb AaHHbIN KOHAEHCaTop

Ha HOBbIN Kaxkaple 5 NneT, MOCKOrbKy 30EKTUBHOCTb €ro paboThbl CHKAETCS.
B npotuBHOM crnyvae MOXET MpPOM3OUTV MOBPEXOEHUE SNEKTPONUTUYECKUX KOHOEHCATOpPOB,

KOTOpOE B XyZLLEM CIy4ae MOXET BbI3BaTb Takke NOBPEXAEHWE APYrvIX AEMEHTOB.

[ MIPUMEYAHMUE ] : He kacaiTech koHOeHcaTopa B TeYeHWe NATU MUHYT MOCHe OCTaHOBKA
asuratens. B npoTMBHOM criydae Bbl MOXETe MomyuuTb yaap 3MNeKTPUYECKMM TOKOM, NMOCKOSbKY
KOHZEHCATopbI eLLe He MOMHOCTLIO PaspaanIvch, M Ha KOHAEHCAToOpe OCTaeTCs HanpshkeHue.

| Konpenrcatop C1.2: letans NeY 060 1826170 |
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9-6 I/IsmepeHme CONpOoTUBIIEHNA N3011ALUN

b ¥ [ ]

- C nomoLLbo n3mepuTensi conpoTmeneHust nsonaumm 500 B exxeMecsiyHO BbINOSHAATE NPOBEPKY.
ConpoTtneneHne n3onauum He OOrmkHO BbITb Hke 1 MOM.

B cnyyae npoBeaoeHUst N3MEPEHWIA N3MEPUTENEM COMPOTUBIIEHNST M30NALMN HanpsbkeHnem Oonee
500 B noctosHHOro TOka OTKMouMTE BCEe pasbeMbl OT AVR u 6rioka ynpaBneHusi nepern npoBeagcHUeEM
N3MEpPEHNI.

NamepeHue:

OtcoeanHuTe Kabernb NoaKNYeHNs Harpysku ot BbIXOAHOM PO3ETKN, KaK NOKa3aHO HMXE.
Bkrrouute npepbiBaTesib Lenn 1 BbiNMorHnTe naMepeHne ConpoTmnBrieHnA n3onauum
mMexnay BbIXOOHOW pOSGTKOIZ, NOCTOM NTaHNA CBapPKM U KOPMyCOM.

- Ecnm nokasanus I/I3MepeHI/Il7| cocraBdAT meHee 1 Om, Takas CUTyaumna MOXET CTaTb I'Ipl/l‘-ll/lHOI;l YTEYKN
TOKa Mnn BO3ropaHuA. COTpVITe PA3b U Macsrio C NOCTOB NUTaHWUA, npepb|BaTenel7| ueren u nposoaoB

(kabenei) reHepaTopa 1 TLWATENBHO MPOCYLLNTE KX.
Ecrm nocre ouncTkn COMpOTVBNEHWE U30MAUMM HE BOCCTAHOBUTCS [0 HOPMArbHOTO YPOBHS,

CBAXXUTECH C NOCTaBLLUMKOM arperarta nnm Haluinmm OC*)I/ICOM.
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10. MOUCK N YCTPAHEHWE HEMCIMPABHOCTEMN

- e p
'/
Mpobriema [MpyinHa PeLlieHve
Het oy nnm MoBpexaeHns B anekTpuyeckon | BuayanbHas npoBepka u peMoHT
cnabas gyra NpoBoOaKe
[Mroxow KOHTaKT Ha nocTax noakntoyeHns | MoTaHuTe 3a NPoBOA AN NPOBEPKUN KOHTaKTa
NpPOBOAOB
'eHepaTop 3ameHa
bnok ynpaenenus (FE-60) 3ameHa
TpaHaunctop (IGBT) 3ameHa
Bbinpamutens (Re1) 3ameHa
Perynsatop Toka (VR1) 3ameHa
PeakTop NOCTOSIHHOIO ToKa 3ameHa
KongeHcatop (C1, 2) 3ameHa
HenpaBunbHasa gnvHa unm TonwmHa 3ameHa
CBapO4HbIX Kabenen
MocTbl NUTaHKA 3ameHa 1 pemMoHT
Hetr  BbixogHoro | [NoBpexaeHus B anekTpuyeckon | BuayanbHas npoBepka u peMoHT
nuTaHns NpoBOaKe
nepemMeHHoro [roxon KOHTaKT Ha nocTax noakntoyeHns | MoTaHuTe 3a NpoBoA AN NPOBEPKU KOHTaKTa
TOKa NpOBOAOB

Briok ynpasneHus (AVR) 3ameHa
Potop 3ameHa
Hwuskune obopoTsl aBuratens HACTPOWKA 1 PEMOHT
MpepbiBaTens uenu 3ameHa
MexcnonHbin npobor Ha nnate 3ameHa

[Bviratenb He
3anyckaeTcst

MNoBpexaeHns B anekTpuyeckon | BuayanbHas npoBepka u peMoHT

npoBoaKe

[roxoM KOHTaKT Ha NocTax NoakntoyeHus | MoTaHuTe 3a NPOBOA AN NPOBEPKN KOHTaKTa

NpoBOJOB

HeT nogauun Tonnuea MpoBepka TOMMBHOrO ©aka WM TOMIMBHOIO
dunbTpa,
yaaneHue NoCTOPOHHKMX 3arpsisBHEHNIA. 3ameHa
dunbTpa
Npy YPE3MEPHOM 3arpsA3HEHNN

Bosagyx nnn Boga B TOMNMBHOM CUCTEME MpoayBka BO3AyXOM

3aKpbIT TONNMBHbBIA BEHTUIb

OTKprTVIe TOMNMMBHOIO BEHTUINA

CrnLLIKOM HU3KWIA 3apsif, akKyMynsitopa

3apsigka nnm sameHa

[Nepekntoyarens ctapTepa 3ameHa
Craptep 3ameHa
HewvcnpasHocTb KoHTypa | PemoHT
npeaBapUTENbLHOTO HarpeBa

Cropen npepoxpaHutens (F3 5 A, | 3ameHa
rNaBHbIN NpegoxpaHnTenb 65 A)

ABapunHbIA 610K 3ameHa
Pene 6esonacHocTu 3ameHa
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Mpobrema MpryrHa PelueHve
Huskas HeT Tonnuea MNononHeHue 3anaca Tonnvea
MOLLIHOCTb, 3arpsasHeHne Bo3gyLLHOMo dmnbTpa OumcTka Bo3ayLLIHOro ounbTpa
BHE3anHaA Cbon  nepekniovatens  asapumnHoro | NpoBepka konmyecTsa Macna
OCTaHoBka OTKITHOYEHMSI. Nposepka konnyecTsa BoAb!
apvratens

MpoBepka peMHsI BEHTUNSITOpa

MpoBepka 3arpsAsHeHnst paamaTopa

HeobbuHbIN LBET
BbIXJTOMHbIX
rasos

[noxoe kayecTBO TOMNMBa

3ameHa Tonnvea

3arpsiaHeH1e Bo3ayLLHOro (ounbTpa

OumcTka Bo3ayLLHOro comnbTpa

HeobbI4YHbIN LLyM

Mpobnembl ¢ agBuratenem PemoHT
NoBpexaeHve poTopa 3ameHa
OcnabneHbl nv noepexaeHs! 6onTbI 3arskka
MNoBpexaeHve kopnyca PemoHT

MNeperpes
apvratens

Hu3kun ypoBeHb Macna

[onve 0o 0TMETKM 3aMn0SHEHNS Ha wyne

[MNeperpyska

CHWXKeHWe Harpysku

Nnoxasa BeHTUNAUuS

Mpoeepka  cBoBoOAHOMO
BOKpYT arperata
HeobxoamMmo Hanuune 3asopa He MeHee 1
METpa CO BCEX CTOPOH arperara

NPOCTpaHCTBa

OrtcytctBUE unn HegocTatok | [MpoBepka ¥ OOMMB  OXMaXgaroLlen
OXITaKOAOLLEN XUOKOCTM YXUOKOCTM
Osviratens He MNoBpexaeHns B anekTpuyeckon | BusyarnbHas npoBepka u peMoHT
u3MeHseT npoBoaKe
CKOPOCTb PaboThbl | Mrioxoii KOHTAKT Ha MOCTax MoAKMtoYeHus | MoTaHUTe  3a  MpoBOA AN MPOBEpPKM
NpoBOAOB KOHTaKTa
lMaHenb ynpasneHusi 3ameHa
lNepekntoyarens pexuva e-Mode (SW1) | 3ameHa
TpaHcgopmatop Toka (CT-AC,DCCT) 3ameHa
Bbnok ynpaenenus (FE-60) 3ameHa
3ybuartbin motop (GM) 3ameHa
Cropen npegoxpanutens (F) 3ameHa
BeicTpas 3apsKaroLmi reHepaTop 3ameHa
pa3psiaka Perynatop HanpshkeHus 3ameHa
aKKymynsTopa [MepexntoyaTens crapTepa 3ameHa
Cropen  npegoxpaHutens  (MaBHbIM | 3ameHa
npegoxpaHuTens 65 A)
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11. XPAHEHUWE AIrPErATA

@ [Npy XpaHEHWN BoINONHSNTE TpebyeMble npoLeaypbl Mo 0BCNYKMBaHMIO M NMPOBEPKE, YTODLI
COXpPaHUTb CPOK CITy>Obl 1 paboToCcnocoBHOCTL arperara.

(1) OonroBpemeHHOe XxpaHeHue.
OtkntounTe Kabenb NUTaHWS (-) OT akKymynaTopa.

(2) YpoBeHb anekTponuTta B akkyMyrnsitope.
[Jonevite ANCTUNNMPOBaHHYIO BOAY, ECIN YPOBEHb KUCTIOTbI HEAOCTaTO4EH.

(3) Pasnn4Hble nposepku.
MpoBeaunTe NNaHOBYO NPOBEPKY 3aTsPKKM BUHTOB, rAeK U NPO4MX KpenneHun. ObssaTtensHo
NpPOBEPLTE OTCYTCTBUE YTEYEK TOMIMBA, Maca 1 OXIaXaaroLLEn XXUOKOCTU.
NHdpopmaumio 0 NonHol nnaHoBOW NMpOBEpPKe OBWUraTernsi MOXHO MOMy4nTb B PyKOBOACTBE MO
aKCMyaTaumm asuratensi.




12. CMEUNDPUKALIMA

XapakTrepucTika /Mogenb DLW-400LSW
YacTtoTa (Mu) 50
HomunHarnbHas MOLLHOCTb (xBT) 129
HOMI/IHaJ'Ib_HbII/I ®) 370
CBapOMHbIN TOK
< g HomuHanesHoe B) 34.8
< O | HanpsbkeHve
~ 'C_) [nanasoH
€ 5 | ogvono | CBAPOHHOrO ) 60~380
e % cToeoii | TOKa
% S OnekTpon (Mm) 22.0~@8.0
% g Aeyroc | anason Toka ) 30~190
= | TP | Bnektpon (Mm) 22.0~24.0
HoMuHarbHas CKopoCTb (MuH™) 3000
TIponomxuTebHOCTD o
Brmouerwst (11B) () 100
HomuHarnbHas (KBA) 15
MOLLIHOCTb
HomuHansHoe B) 380 400 415
HanpshkeHne
S % > | HoMMHanbHbIN TOK 22,8 21,7 20,9
I
g (E _g Kor-Bo chas: 3 chasbl, 4 nposoaa
a O | & | KoadhdpmumeHnt
E % £ | mowroc 0,8 (3sanasabiBaHve)
E S Bo30dy:xaeHne BbecuwetouHbin Tun (c AVR)
w
§E & Korn-Bo norntocoB 2
= M3onauus Knacc F
éj;(i:::f:ﬂ MOLLIHOCTb MEPEMEHHOIO TOKa Boero 10 kBA
[CON 23 Ax2]
(onumoHanksHo)
Mpowssogutens / Mogenb KUBOTA /D1105-K3B
Twvn [un3enbHbIn aBuraternb ¢ BOOAHbIM OXINaXKaEHNEM
KonunyecTBo umnmHapos 3
Hvamvetp
n | umnmngpa/Pabounin xon (M) 81784
E O6Lwmin 0obem () 1,123
g HomuHanbHas MOLLHOCTb (KBT / MuH™) 17,8/3000
E[ AKKyMynaTop 12 B - 45 A*y (55B24L)
Tonnveo ON3EJIbBHOE TOIMMMBO ASTM Ne2 unm aHanor
EmkocTb TonnmeHoro 6aka () 42
O6bem macna () 51
O6beM oxr. KNUOKoCTU () 47
é OnvHa (Mm) 1520
5 < | WvpuHa (Mm) 700
% {SJ BbicoTa (MM) 770
& :%J Cyxolt BeC (kr) 471
& | 06w Bec (k) 521
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14. CXEMA 3NEKTPOMNPOBOAKN MEHEPATOPA
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14. CXEMA SNEKTPOMNPOBOAKN ABUTATENA
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16. MPUNOXXEHWE

PykoBoacTBO
PykoBoactso Mno aKcnnyara-
no aKcnyaTauum Lmn KaTtanor 3anyacT
apuratens

Kritou cTaptepa Kritou aBepub! MpepoxpaHuTens 3asemnstoLwmi cTepkeHb
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