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1. BBEOEHME

[unsenbHas anektpoctaHuusa “AKCA” npegHasHayeHa
0N nycka B aKcnnyataumio HeNOCpeaCTBEHHO nocne
€e TMOCTaBKM MNpy Hannuuu cuctem ansd nogayu
oxnakgaroLen BOAbl, aHTMdpunaa, TONnMBAa,
CMas304yHOro Macra W akkymynaTopHou ©Oatapen c
nonHeiM 3apsigoM. O6nagas MHOTONETHMM OMbITOM,

dupma "AKCA" BblMyckaeT apheKTUBHbIE,
HagéXHble " KayeCTBEHHbIE aunsenbHble
aAneKkTpocTaHuuu.

HacTtoswee pykoBoACTBO MO 3Kchnyataumm w
TEXOOCNyXMBaHNIO MpegHa3Ha4YeHO B KadecTBe
nomoLwn onepatopaMm  npu  SKCnayatauum wu

TEXOOCNYXXMBaAHNN ON3ENbHBIX 3reKTpocTaHumi. Mpu
cobnogeHnn pekoMmeHZaumnm 1 ykasaHui OaHHOro

pykoBoAcTBa yCTaHOBKa oynet pa6oTaTb
ANUTEnNbHOE Bpems c MaKCMMarnbHo
MPOV3BOANTENIHOCTLIO.

B nomelleHnsx ¢ Hanuunmem 3arpsa3HeHUn U Mbinn
TexobcnyxneaHne HeobxooMMO MPOM3BOAUTL Yalle
ans  noggepXaHua obopygoBaHWst B XOPOLLEM
paboyem cocTtosHuU. Heobxoaumble paboTbl nNo
Hanagke M PEMOHTY OOJSPKHbl BbIMOMHATLCA TOSbKO
KBanMuuMpoBaHHbIMU CneuuanncTamm, UMerLLMmMmn
OOMYyCK.

Bce anekTpocTaHUMM WMMET HOMeEp MoAenu wu

3aBOACKOM HOMEpP, VYKasaHHble Ha 3aBOLCKOM
Tabnuyke, MNOMELWEHHON Ha  HWXHEeW  4vacTu
OCHOBaHusi. B Tabnuuke Takke ykasaHbl: [aTta

N3roTOBMNEHUS, HanNpPs>XeHne, TOK, MOLLHOCTbL B KB-A 1
KBT, yactota, KO3(h(PUUMEHT MOLLHOCTM M Macca
YCTaHOBKN. OTU [aHHble Heobxooumbl AN 3akasa
3anyacrten, COXpaHEHMUs1 Cpoka rapaHTuM W AOns
BbI30Ba CMeLManMcToB oTAena cepeuca.

r Galhabar Cad |, Sakik Mo 34717 Gireh | |szankal
h‘ l‘*:] Tel 10212 470 46 b Faks - 021 651 60 40
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0262
HaHHas 3NeKTpoCTaHUumS KOHCTPYKTMBHO
npegHasHadeHa Aana ©GesonacHon paboTbl  npwu
npaBuIIbHON ee aKcnnyaTaumu. OpHako
OTBETCTBEHHOCTb 3a 0e30macHOCTb NeXuUT Ha
paboTHMKaXx, OTBETCTBEHHbIX 3a MOHTaX,

aKcnnyaTaumio 1 mcnpaBHoCcTb obopyaosaHus. [pu
cobnioaeHNM NPUBOAMMbBIX HWXKE NPaBU  TEXHUKM
6e30nacHOCTM BEPOATHOCTb HECHACTHbIX Cry4YaeB
Oyoer cBegeHa OO MuHMMyma. [O  BbINOMHEHWS
Kakmx-nmbo paboT wunu onepaumn Mosfb3oBaTENb
OOIKeH obecneunTb 6e3onacHoCTb nx
ocyllecTBneHnsi.  TonMbko  MOATOTOBMEHHbIE U
umerowmne odumumanbHbli 4OMycK pabOTHUKM MOTyT

aKcnnyaTnposaTb noaobHble Juv3enbHble
3NEKTPOCTaHLNN. Jnwb cneumanucTam,
obnapatoLwmm Heobxoanmon KBanudukaumnen,
paspeLuaeTcs OCYLLIECTBMSATb aKcnyaTaumio,

Hanagky obopyaosaHusa "AKCA” gons npoussBoactea
3NEKTPOIHEPINN, NMPOU3BOAUTL TEXOOCNyXnBaHue W
pPeEMOHT. [Nsi BbINOMHEHMUS] KOHKPETHbIX paboT

agMUHUCTpauMss 00bekta 00si3aHa  Ha3HauNUTb
onepaTopos, npoLueaLmnx COOTBETCTBYHOLLEE
oby4eHune n obnapatowmx HeobxoanMon
KBanudukaumnen.

KeanudukaunmoHHbi pa3psag 1: Onepartop
OnepaTop nNpoxoauT MNOArOTOBKY MO BCEM Temam
yNpaBneHUsi 3M1IEKTPOCTaHLUMEN NOCPEACTBOM KiaBuLL
N MHCTPYKTaX MO BONpPOCaM TEXHMKM 6E30MacHOCTM
KBanudmkaumoHHbIn pa3psag 2: MexaHuk
MexaHuK, Kak u onepaTtop, NpoxoguT obyyeHue no
pasgenam aKkcniyaTtaumm aneKkTpocTaHumu. MNMommumo
3TOro, MEXaHuK n3yyaeT BONPOChl TeXobCnyxmBaHUS
N PEMOHTa, KaK 3TO yKaszaHO B PYKOBOACTBE, U eMy
pa3peLleHO U3MEHSITb YCTaBKN CUCTEMbI ypaBeHUs
n 6esonacHocTn. MexaHuK He JormkeH paboTatb C
3MEeKTPUYECKUMMU YyacTamm YCTaHOBKM,
HaxOoAALWMMUNCS NOA HAMNPSHKEHNEM.
KeanudmnkaumoHHbIN pa3pag 3: dneKkTpuk
OnekTpuk obnagaeT TeMu xe KBanuukaumsammn, 4To
onepaTop U MexaHuk. Kpome TOro, anekTpuk MoxeT
NPON3BOANTE PEMOHT  SMEKTPUYECKON 4YacTu B
npegenax pasfuyHbiX OrpaXkOEHUW CcTaHumu. 3TO
BKIOYaeT paboTy C 3MEeKTPUHECKUMWU  YacTsiMu,
HaxoOAWNMNCS NoS, HANPSPKEHNEM.
KeanudmkaumoHHbin paspsag 4: Cneumanucr,
KOMaHAMPOBaHHbIN  U3roToBUTENEM -  3TO
KBannuUMpOBaHHbIA CrneumnanicT, HanpaensieMbin
N3roToBUTENEM WM €ro npeacraBuTenemM, Aans
BbINOMTHEHS CNOXHOro peMoHTa nnm
nepeocHalleHns obopyaoBaHus.

OObIYHO pekoMeHayeTCs, 4YTOObl 3NEKTPOCTaAHLMIO
aKcnnyaTupoBanu He Gonee AByX 4eroBek, Tak Kak
npu GonbluemM Yncne onepaTopoB MOryT BO3HUKHYTb
npobnembl ¢  obecnevyeHnem  BGesonacHocTw.
Heobxooumo nNpuHSATb Mepbl ANs HeJONyLeHUs K
3NEKTPOCTaHUMN MOCTOPOHHMX IUL, U YCTPaHEHUs
BCEX BO3MOXHbIX MCTOYHMKOB ONacHOCTM BONU3M Hee.
WNaroToButens CHUMaeT c cebs BCSIKYIO
OTBETCTBEHHOCTb 32  mMbble  MOBpeXaeHus,
BbI3BaHHbIE ncnonb3oBaHMeM  He(MPMEHHbIX
aetanen w nepegenkamu, U3MEHEHUSMU  WUIK
nobasneHnsmu, nNpon3BeaEHHbIMM 6€3 MMCbMEHHOTO
cornacusi M3roToBuTENS.

2. OBLUME MEPbl BE3OINACHOCTHA

2.1. OBLUEE

1. Bnageneu, HEeCEeT OTBETCTBEHHOCTb 3a
coaepXxaHue 9rnekTpocTaHuum B ©e3onacHom
paboyem cocTtosiHuu. Hepocrtawouwme petanu wm
NPVHaANEXHOCTU UK AeTanu U NPUHaOSIEXXHOCTH,
HenpurogHole ans GesonacHon paboTbl, LOMKHbI
OblTb 3aMEHEHbI.



. Nicnonb3ynte  anekTpoCTaHUMIO  TOMBbKO MO

HasHadYeHnlo W B Npegenax  AOONYCTUMbIX
napameTpoB (OaBneHue, TemnepaTypa, CKOpOCTb
nT. a.)

OnekTpocTaHumio 1 obopygoBaHne HeobxoomMmo
coaepXaTb B 4MCTOTE, TO €eCTb, obecneuynTb
MUHMMarnbHOE NMPUCYTCTBME Macna, Nbifiv U UHbIX
3arpsi3HeHUN.

. Bo n3bexaHue neperpesa perynsipHo

ocmaTpuBanTe M oOuYULLANTe TennonepeaatoLline
NMOBEPXHOCTU (p€bpa oxnaxgeHus,
NPOMEXYTOUHbIE OXNaguTenu, BogsHble pybaLlkm
nT. Aa.).

. MNpuHumanTe mMepbl NPOTUBOMOXAPHOW 3aLUTbI.

AkKypaTHO obpallanTecb C TOMSIMBOM, Macriom u
aHTU(PM30M, TaKk Kak 3TO BOCMIaMEHALLMECS
xugkoctn. He kypute npu obpalieHun ¢ aTummn
BELleCTBaMN U He MOAHOCUTE K HUM OTKPbITbIV
OroOHb. YCTaHOBWTE NOBGNN30CTU OrHETYLUNTENb.

NPEOAYNPEXOEHUE! T[lpoytnte n u3yunte BCe
Mepbl 6e3onacHoCTM W npegynpexaeHus nepeg
BBOAOM B [EWCTBME 3MEKTPOCTaHUuM unn nepeg
npoBeAeHNEM TexobCnyXMBaHUS.

Mo npnynHe HecobnOAeHUA yKasaHui, npouenyp u
Mep  6e30nacHOCTM  COrMacHO  HacTosALeMy
PYKOBOLCTBY BEPOSITHOCTb HECYACTHbIX CIy4yaeB U
TpaBM MOXET BO3pacTMu.

He nbiTantecb 3anyckaTb  YCTaHOBKY, ecnu

M3BECTHO, YTO ee COCTOAHNE MOXKET Co3aaTb Yrpo3ay.

Ecnu anekTpocTaHuMss HaxoOUTCs B COCTOSHUM,
MOryLLMM CTaTb UCTOYHMKOM OMACHOCTU, BbiBECUTE
npegynpexaeHns o6 onacHOCTU W OTcoeauHUTe
oTpuuaTenbHbIn nNpoBon Oartapenm € Tem, 4TOObI
YCTaHOBKY Henb3s Obifo 3anycTuTb, Noka onacHoe
COCTOsiHVE He ByaeT yCcTpaHeHo.

OTcoeamHnTe OTpuuaTenbHbLIN NpoBoA (-) npexae,
4YeM NPOU3BOAUTbL Kakom-NMMBO PEMOHT UMK YUCTKY
BHYTPW KOXyXa.

YcTaHaBnusanTte " aKcnnyatpymnTe
9MNeKTPOCTaHUMIO TOSbKO B NOSIHOM COOTBETCTBUU C
AENCTBYIOLLMMM HaLUMOHANbHBbIMW, MECTHbIMW Wn
denepanbHbIMK npasunamm aKcnnyaTaumm,
CcTaHZapTamu Unu nHeiMy TpeboBaHMAMN.

2.2. MOHTAX, NOOABEMHO-TPAHCIOPTHbIE
OMNEPALUUN U BYKCUPOBKA

B rmaBax 5 u 12 HacTosIlLero pykoBOACTBa [AaHa
nocrnegoBaTtenbHOCTb  OEWCTBMA MO MOHTaxy,
OYKCMpPOBKE YCTAHOBOK M 0BpaLLeHMI0 C HUMU. ITK
rnasbl Heobxoaumo npoyecTb nepeg
OCYyLLeCTBMEHMEM MOHTaXxa, nepemMelleHnem U
NOOBLEMOM  3MEeKTPOCTaHUMM  unn  BGyKCUpPOBKOWN

MOOUITbHON cTaHuUun. Cnegyet OTMEeTUTb
cnepytowmne mepbl 6€30nacHoOCTH:
NAPEOYNPEXOEHUE

BbinonHanTe  anekTpuyeckMe  coeguMHeHUss B
COOTBETCTBUA c OEeNCTBYOLLMMN nya,

cTaHgapTamuM unM MHbiMKM TpeboBaHusamu. Croga
OTHOCATCA  TpeboBaHMA K  3a3eMfeHuio U
HapyLlEeHMAM 3a3eMIIEHNS.

! B cnyyae CTauuoOHapHbIX 3fEeKTPOCTaHUMMn C
cuctemamu LEeHTpann3oBaHHOro XpaHeHus
Tonnmea obecneybTte, 4YTOObI TakMe CUCTEMDI
BbIMOMHANNCL B COOTBETCTBUM C OENCTBYHOLLMMMN
npasunamu aKcnnyatauuw, CcTaHgapTamyi  wnm
WHbIMK TPeBOBaHNAMMN.

! BbIxnonHble rasbl ABuratens onacHbl AN nogen.
BbixnonHble rasbl oT AMEKTPOCTaHUMN,
YCT@HOBIEHHbIX BHYTPU MOMeLeHW, HeobxoamMmMo
OTBOAMTb HapYyXy MO KaHanam, He UMeKLLMM MecT
yTeYKM rasoB, B COOTBETCTBMM C MpaBuramm
aKcnnyaTaumu,  ctaHgaptamuv UM MHbIMW.
TpebosBaHuamMu. ObecneybTe, 4TOOBLI rMywMTENU
HarpeTblX rasoB M TPybOOMNPOBOAbI HE COAepXKanu
roproyYmMx MartepumanoB W Oblin OropoXeHbl Ans
npegoxpaHeHmst paboTHMKOB B COOTBETCTBUM C
HOpMamu TexHUkn 6esonacHocTu. MNpumnte mMepbl K
TOMy, 4TOObl ObIM W3 OTBEPCTUMA ANS BbiNycka
BbIXJTOMHbIX rA30B HE CO3[aBasn ONacHOCTU.

! Hukorga He nogHMManTe SMekTpoCTaHuuio 3a
ABuratenb WnuM 3a nogbEMHbIE YLUKM
reHepaTtopa. [na 3Ttoro ucnonb3ymnte
yKasaHHble  TOYKM nogbéma  Ha
OCHOBAHWM UITN KOXYXE.

| Ybeoutecb B TOM, 4YTO Takenax W
OMNopHas KOHCTPYKUMS UCMpaBHbl U
obnapatoT JOCTaTOYHOM
rpPy30NoAbEMHOCTBIO AN AaHHOro rpysa.

! He ponyckante npubnmkeHnss paboTHUMKOB K
NOLHATON yCTaHOBKE.

2.3. OINACHOCTb NOXAPA 1 B3PbIBOB
TonnmMBo © napbl, CBSA3a@HHble C OU3ENbHbIMU
3MNEKTPOCTaAHLUNSMM, MoryT ObITb
BOCMTaMEHSOLLIUMUCS " noTeHuuanbHo
B3pblBOOMNACcHbIMU. Hagnexalas oCTOPOXHOCTb Npwu
obpaweHnm Cc  3TUMKM  MaTepuanamum  MOXeT
CYLLLECTBEHHO YMEHbLUUTbL PUCK NOXapa Mnu B3pbiBa.
OpHako no coobpaxeHnsm 6esonacHocTu crnenyeT
MUMETb B TOTOBHOCTM MOSHOCTbIO  3apsKEHHbIe
orHeTywmtenu Tuna BC n ABC.

PaboTHuMKK OOJKHbl YMETb X NMPUMEHATDb.

I1PE.E|,YI1PE)KL|,EHVIE
I ObecneybTe Hagnexatllyto BEHTUNALMIO
nomeLLieHns, B KOTOpOM HaxoauTcs
3NEKTPOCTaHLUS.

! Cogepxute B 4MCTOTE MNOMELLlEHME, non wu
ycTaHoBky. B cnyyae pasnuBa Tonnuea, macna,
anektponuta GatapeM unu  oxnaxgarowen
XNOKOCTM MECTO pasfnmBa HY)XHO HeMeareHHO
OYUCTUTb OT HUX.

! He xpaHnTe BOCMaMEHSAOLWMECH XKNOKOCTU pAgoM
C oBuratenem.



! He kypuTe u nos3aboTbTecb O TOM,
yTO6bI BONM3M TONNMBa unu 6atapeu
He BO3HMKaNM WCKpbl, Nnams unu
Apyrve UCTOYHMKKN BO3ropaHus. Mapbl
TOoNnnMBa B3pbiBOONAcHbLI. Bogopopn, o6pasytowmiics
npu 3apsge 6atapeu, Takke B3pbIBOONACEH.

! BblkntovanTe 3apsgHoe YCTPOWNCTBO unu
OTKMYanTe ero OT 9neKkTponuTaHus nepeg
BbIMOSTHEHNEM WNN NPEPbIBAHNEM COEAMHEHMSA C
GaTapeen.

! Bo wu3bexaHne oOpa3oBaHUA WCKp OepXute
3a3eMnéHHble  JneKkTponpoBoAsawmne npegmeThbl
(MHCTPYMEHTBI) BAANM OT 3NEKTPUYECKMX YacTen
noAd HanpsbkeHnem (Takmx Kak 3axumbl). VIckpbl n
anekTpuyeckas gyra MOryT Bbl3BaTb BO3ropaHvie
TONNMBa Uy NapoB.

| He npousBogute 3anpaBky TonnuBHOro 6aka BO
Bpems paboTbl ABuratens. =

! He nbiTanTecb  3anycTutb =y
CTaHUMIO, €Cnn eCTb YTeuku }

Tonnuea. ‘w

24. MEXAHUYECKHUE OMNACHOCTU
OneKkTpocTaHumMsa CcHabXeHa KOXyXOM ANs 3aluThbl
nepcoHana ot ABMXYLLMXCA YacTen. TeM He MeHee,
HY)XHO MPUHATbL Mepbl  NPEAOCTOPOXHOCTM  ANS
3awunTbl paboTHMKOB M 00OpPYdOBaHUSA OT MPOYMX
MeXaHNYeCKNX OonacHOCTEN BO Bpemsi paboT BONM3n
YCTaHOBKM.

I'IPE.EIYI'IPE)KJ],EHVIE
! He nbiTantechb 3anycTUTb 3NEKTPOCTaHLUMIO Mpu
CHATbIX 3aLLMTHBIX orpaxaeHusix. Bo Bpems paboTbl
3MEeKTpPoCTaHUMN He nbiTakTecb Mpones3Tb noj
3alUTHLIMM OrpaXaeHusAMU unu obonTn ux ans
BbINOSIHEHNA PaboT Mo TexXo6CMyXMBaHUIO UMK C

KaKon-nmbo MHOW Lienbio.

! He ponyckanTe nonagaHus pyk,
OINMMHHBIX  BONoc, cBoboaHON
ogexapl " IOBESNPHbIX
YKpPaLIEHWIA B LUKMBbI, PEMHU U

=<

2«

apyrue apmnxyuinecd 4actu.

BHumaHue: HekoTopble ABMXYLIMECS YacTM MNIIOXO
BUAOHbI BO BpeMsi paboTbl CTaHLmK.

! Ecnn B KOXyXe eCTb ABepupl,
TO [OepxuTe WX 3anepTbimMu,
€CNN HET HYXAbl X OTKPbIBATb.

! N3beranTe nonagaHus e S0K &
ropsyero  macna, ropsayen I
oxnakgaroLlen YKNOKOCTH,

ropsiYMX BbIXJTOMHbIX FA30B W COMPUKOCHOBEHMSA C
ropsiYMMmM MOBEPXHOCTSIMM M OCTPbIMU KpasMn 1
yrnamu.

! PaboTas B6MIM3N yCTaHOBKWN, HAAEeBaNTe 3aLUUTHYIO
ogexnay, BKNoYyasa nepyaTku 1 ronosHon yoop.

! He cHumManTe KpbIWKYy 3anvMBOYHOM [OPSIOBUHBI
paguaTopa OO0  OXNaxgeHus — oxnaxgarowen
xugkoctn. [MpegBapuTenbHO crnerka OTBEPHUTE

KpbIWKY Anst copoca n3bbITOYHOro AaBneHnst oo ee

MOJTHOIO CHATUA. C(\
(7

2.5. XUMWYECKASA ./

OMACHOCTb A

Tonnneo, Macno, oxnaxagatowme
XMOKOCTW, CMasoudHble maTtepuanbl U 3NeKTPOonuUTbI
GaTapen, ucnonb3yemble B YCTaHOBKE, LUMPOKO
NCNonb3ylTCs B AaHHON oTpacnu. OgHako OHW MoryT
ObiTb OnacHeiMM ONsA  fogen, ecnm € HUMK
obpaLlaTbCst HenpaBUIbHO.

NMPEOOCTEPEXEHMUE

! He pgonyckanTe npornaTtbiBaHWsa TonnueBa, macna,
oxnaxaarlLLEen XKNOKOCTMU, CMa304HbIX MaTepuanoB
wnu anektponuta 6GaTtapenm W He [onyckanTe
nonagaHus Mx Ha koxy. [lpu npornatbiBaHUn
HemeaneHHo ofpalwantecb 3a MeAULMHCKOMN
nomoLlblo. He Bbi3biBaTe pPBOThI, €CNU  Bbl
npornotunu Tonnmeo. [lpu nonagaHum Ha KOXy
CMOUTE BOAOW C MbISTOM.

! He HapgeBanTe ogexay, 3arpA3HEHHYH TOMSIMBOM
WM CMa304HbIM MacJioM.

! HapeBante  KUCNOTOCTOMKUN nepegHuK u
3aLUUTHYIO Macky unu
3alMTHbIE OYKM nepen

paboton ¢ OGarapeen. [lpu
nonagaHun 3nekTponuta Ha
KOXYy  wWnMm  Ha  ogexay,
HemMeaJs1eHHO cMonTe €ero
6onbLNM KONNMYECTBOM BOAbI.

2.6. ONACHbDIE LUWYMbI

OneKkTpocTaHuMK, He wumeroLlme
WymMOo3almTbl, MOryT  UMETb
ypoBHUM wWyma, cebiwe 105 gba.
[nuTenbHoe BO34eNCTBME LUyMa
cebille 85 pba onacHo Ang
cnyxa.

NPEOYNPEXOEHUE

Mpwn paboTe BOGNM3N SHEProyCTaHOBKW UMK BO BPEMS
ee aKcniyaTauum HYy>XHO MNoMnb30BaThCs CpeacTBaMm
3aWwuTbI cryxa.

2.7. OMNACHOCTb NOPAXEHMA TOKOM

Be3onacHom " achbdekTnBHON paboTbl
aneKkTpuyeckoro 0obopyaoBaHWs MOXHO — OOCTUYb
TONbKO, ecnm obopynoBaHue npaBubHO
YCTaHOBMEHO, Hagnexawmm obpasom
3KCNNyaTUPYETCSA N COAEPXKUTCS B UCMPABHOCTMW.

NPEAYNPEXOEHUE

! Tonbko  0Oy4YeHHble ©  KBanMULMPOBaAHHbIE
3ANEKTPUKKU, UMeloLLMe OOoNycK, MOryT MOAKMYaTh
CTaHUMIO K Harpy3ke B  COOTBETCTBMM C
gencteyowmmn Y3, ctangaptamm 1 gpyrumm
npasunamu.



! ObecneybTe, YTOOLI A0 BBOAA B AENCTBME CTaHLUS,
BKMOYass MOOMMbHbIE YCTAHOBKW, Obinia HagexHo
3a3emMreHa B COOTBETCTBUM C [OENCTBYHOLLUMMU
npasunamu.

! YcTaHoBky cnepyet BbIKMO4aTb npwm
OTCOEOMHEHHOM  oTpuuaTtenbHOM  3axume  (-)
GaTtapen npexage, Yem nMbITaTbCsA  BbINOMHUTD
NOAKIIOYEHNE NN OTKIIOYEHME HArpy3Ku.

! He nbiTanTecb nogknoyaTb WNKM - OTKIKOYaTb
HarpysKky, HaxoAscCb B BOAE WM Ha MOKPOW Wnn
BNa)HOW NOBEPXHOCTW.

! He kacantecb Yacten yCTaHOBKU
n/vinn coeanHUTENbHBIX Kabenen
NN NPOBOLHUKOB, HaXOOALLMXCS
no4 HanpsbkeHueMm, Kakon-nnbo
YacTblo Tena wnu Kakum-nnbo
HEN30nMpoBaHHbLIM
3MeKTponNpoBOAALLUM NpegMeToM.

! CHOBa 3aKpoWTe KPbILWKON KIEMMHYI KOPOOKY
3NEeKTPOCTaHUUM cpasdy Xe [Mocne 3aBeplueHus
MOOKIMIOYEHNSs  UNM  OTCoeauHeHuss  Kabenen
Harpysku. He 3anyckante ctaHumio 6e3 kpenneHus
KPbILLKM B HagexaliemM nosrioxKeHuu.

! MpucoegnHanTe anekTpoCTaHUMIO TOMbKO K Takow
Harpyske  wWwnu  9NeKTpuyYeckuM  cuctemam,
KOTOpble  COOTBETCTBYIOT €€  3NeKTPU4EeCKUM
XapakTepucTukam u HaxOAAaTcs B npefenax ee
HOMMHaNbHOW MOLLIHOCTM.

! MogpepxuBante BCE anekTpoobopydoBaHMe B
YACTOM M CYXOM COCTOSIHUM, 3aMeHanTe nobyro
NPOBOAKY, €Cnn  U30MAuns  MMeeT  TpeLUMHbI,
paspesbl, W3HOLWIEHHble Y4aCTKM WU WHbIM

h\

HapyLUeHUns. 3ameHsnTe W3HOLLUEHHbIE,
noTtepsiBlUME  UBETHYIDO  MapKUPOBKY unu
KoppoaupoBaHHble  3axumbl.  [logaepxusanTe

32XMMbl B YNCTOM U 3aTSIHYTOM COCTOSIHUM.
! Msonnpyinte Bce coOedMHEHUS N OTCOEAUNHEHHbIE
npoBoAa.

! Monb3yiTecb TONbKO oOrHeTywutenamm BC wnn
ABC gns  TyweHuss nNoXapoB,  Bbl3BaHHbIX
9MNEeKTPUYECTBOM.

3. NIEPBAA NOMOLLb NMPU NMOPAXEHUN

TOKOM

I'IPE.EIYI'IPE)KJJ,EHVIE
! He «kacamtecb KOXM NOCTpadaBLUErO rONbIMK
pyKamu 0 OTKITOYEHUS UCTOYHMKA anekTpuyecTsa.

! BbIKMOUMTE 3NEKTPONUTAHNE, ECIIN 9TO BO3MOXHO.
B npotwuBHOM cnydyae oOTOABMHbLTE BWIKY WU
kabenb OT NOCTpagasLLEro.

! Ecnn 3TO HEBO3MOXHO, BCTaHbTE Ha CyXoWn

N30MMPYIOLLINIA maTtepuan n oTTawuTe
nocTpafaBluero OT npoBoAdHuka. [lpu  aTom
xenartenbHo 1Crnonb3oBaTb N30MMPYIOLLMN

MaTepwuar, Takon Kak Cyxoe AepeBo.

! EcnM noctpagaBluMi  AObIWKT, MOBEPHUTE €ero B
CTOPOHY OT NPOBOAHMKA, MNPeAnoYTUTENbHO
ncnonb3yss U30NUPYIOLLMA  MaTtepuarn, Takom Kak
cyxoe OepeBo.

Ecnn nocTtpagaBwnini  ObILUNT, MNOBEPHUTE €ro B
nonoXeHne BO3BpaTa B HOpMaribHOE COCTOsHWE,
onucbiBaemoe Hwxke. Ecnu noctpagaBwun 6e3
CO3HaHu4, npuBeaMTe ero B CO3HaHWe
Hagnexawmum obpasom:

3.1 OcBo6oXxaeHne AbiXaTenbHbIX NyTen
HaknoHuTe ronoBy nocTpagaBlIero Hasag WU

NnoTsiHATE NoAGOPOAOK BBEPX.
BbiTawmte n3o pta mnu ropna
npoTessbl, curapety nnm
XeBaTernbHY Pe3VHKY U T. M.

3.2. [ObixaHue
MpoBepbTe, ObIWnT nm

NE

nocTpafasLUMiA, NyTEM OCMOTpA, MPOCIYLINBAHUS W
OLLYMNbIBAHUSI B OTHOLLEHUW NPU3HAKOB AblXaHWS.

3.3.  KpoBoobGpalieHue
lMpoBepbTe NyrbC Ha LWee NocTpagasLUEero.

3.4. Ecnu gbixaHus HeT, HO NyNbC eCThb:

CunbHO 3aXXMUTE HOC NOCTpadaBLLEro.

Caenante rnybokuin BOOX U NPUIOXUTE Ban rybbi
K ry6am noctpagasLuero.

MegnenHo gywte B poT, cnegs 3a TeM, 4ToObl
rpyob nogHMManacs.

[oGevitecb nonHoro onyckaHusa rpyau. Henante
BAOXM U BblAOXM € YacToTon 10 B MUHYTY.

Ecnn nocTtpagaBLlero HyXHO OCTaBWUTb, YTOObI
NMONTK 3a NOMOLLbIO, cHavYana caenante 10 Booxos
M BbIOOXOB, a 3aremM ObICTPO BEPHUTECH WU
npogomkanTe.

MpoBepsanTe nynbc nocne kaxabix 10 BOOXOB ”
BbIJOXOB.

Korma pgbixaHve  BO30OHOBUTCH,  NpuBeauTe
nocTpagaBllero B MOMOXeHWe Bo3BpaTa B
HOpMarnbHOe COCTOSIHME, OMUCHbIBAEMOE HWXE B
3TOM pasgerne.

3.5. Ecnu HeT AbIxaHus U HeT nynbca:

BbizoBuTe Bpaya nnm
NO3BOHUTE MO TenedOoHy.
CpenanTe ABa BOOXa U Bblgoxa
W  HayHUTE CXMMaTb rpyab
cneaylowmm obpasom:
Monoxute nuuUeByd CTOPOHY MadOHU PYyKU Hag
COuYrieHeHNeM rPyavHbl M TPYOHOW  KNETKK
LUMPWMHON B ABa NanbLa.

Monoxute cBepxy Apyryto pyKy u cuenuTe nanbLbl.

Hepxa pyKu NPAMbIMMU,
Haxumante Ha 45 com ¢
YactoTon 15 pa3 B MUHYTY.

MosTopute UMkn (2 BOoxa M < .
BblgoOXa 1 15 HaxaTun), Nnoka He —
npubyaet MeauLMHCKas

MOMOLLb.




e Ecnu cocTosiHMe yny4lumTcsl, npoBepbTe MynbC U
npoAorkanTe NCKYCCTBEHHOE AblXaHue.
MpoBepsiTe Hanuune nynbca Yepe3 Kaxable 10
BIOXOB U BbIOXOB.

e Kormja [gObixaHne BO30GHOBUTCH, npuBeauTe
nocTpagaBllero B MONMIOXKeHWe Bo3BpaTa B
HopMaribHOe COCTOSIHUE, OMUCHIBAEMOE HUXKE.

3.6. lonoxeHue Bo3BpaTa B HOpManbHoOe
cocTosiHue

e [loBepHUTE noOCTpagaBLUero Ha
BoK.

e [lepxuTe ronoBy HaKIOHEHHOW
nogbopogkoMm  Bnepén ans
noaaep>KaHus OTKPbITbIX
BO3AYLUHbIX NyTEN.

e Coenamte Tak, 4TOObl MOCTpagaBLUMA He MOr
cKaTUTbCH BNepén nnv Hasag.

e PerynapHo npoBepsiite AblxaHne n nynbc. Ecnn
nynbC WM [OblXaHWe OCTaHOBWNUCL, AENCTBYWTE
Tak, Kak ONMcaHo BblLLE.

NPEOYNPEXOEHUE
! He paBanTe nocTtpagaBLUeMy XUOKOCTU, NOKa OH He
NpUOET B CO3HaHMeE.

4. OBLLEE ONMNCAHUE

4.1. OnucaHue u o603HaYeHUe
3NeKTpoCcTaHuumn

[laHHble aneKkTpoCcTaHuuK SABNSAKTCS aBTOHOMHbLIMU
yCTaHOBKaMN 5151 NPOW3BOACTBA 3N1EKTPO3HEPIUN;
O0ObIYHO OHM COCTOSAT M3 CUHXPOHHOIO reHepartopa C
NOCTOSIHHBbIM HaNpPsKEHWEM U C NPUBOAOM OT AN3eEnNsi.
[laHHble yCTaHOBKM MPUMEHSIIOTCS B OBYX OCHOBHbIX
cnyJasix:

A) OnekTpocTtaHumu, UCNONb3yemble B KayecTse
OCHOBHOIO MCTOYHMKA 3NEKTPOCHabXeHus -

OIS TEHEpPUPOBaHUST 3HEpPrMM OS89 caMbiX pPasHbIX

HY>XO (CI/IJ'IOBaFI Harpyska, ocselleHune, otonneHne n .

A.) Tam, rge HeT OpYrnx NCTOYHMKOB 3NIEKTPOIHEPTUN.
B) OnekTpocTaHuumn ons aBapuUnHbIX HYX, -
NpU HapyLUEHWN 3NEKTPOCHADXEHMA OT ceTu, Koraa

Takme HapylweHuss MOoryT cosgatb  Gonbluve
HeygobCcTBa AOnNa  IOOENW, Bbi3BaTb CEPbE3HLIE
noBpexaeHus MaTtepuanos nnm NPUYUHUTD

MaTepuanbHbin yuepb (Hanpumep, B 6omnbHULAX, Ha
NPOn3BOACTBAaxX C HeNnpepbIBHbIM PaboynM LMKITOM 1
T. A.) v gna  yaoBrneTBOPEHUS  MUKOBbIX
noTpebHOCTEN B 3NEKTPOIHEPT N,

Mo cBoeMy nNPUMEHEHUIO 3NEeKTPOCTaHUuMM aanee
noapasgenstoTcs Ha:

- yCTaHoBKW Ans paboTbl Ha cylle

- yCTaHOBKM Ansa paboTbl Ha Mope

OnekTpocTaHuun gns paboTbl Ha cywe MoryT ObiTb
nnéo:

- CTaumMOHapHbIMU (HENOABWXKHBLIMK), NGO

- nepeaBmKHbIMU (MOBUNBHLIMW) YCTAaHOBKaMMW.

OTM [f[Ba BuAA SNEKTPOCTaHUMA WMEKT MHOro
BapuaHTOB NCMONHEHUS] ans KOHKPETHbIX
NMPOV3BOACTBEHHbIX HYX[, OCHOBHbIMM M3 KOTOPbIX
SBNSIIOTCS:

01.  yCTaHOBKW C py4HbIM ynpaBneHnem

02.  pesepBHble rEHEPUPYHOLLME YCTaHOBKM

B cocTaB cTaHgapTHoW

9MNEeKTPOCTaHUMA BXOAAT:

- AN3ernbHbIV ABUratenb

- CUHXPOHHBIN reHepaTop

- coeanHuTenbHasa MydTa

- MeTannmyeckoe OCHOBaHWe C
amopTum3aTopamu

- Gartapes ctapTepa

- TONNMBHbIN 6ak BHYTPU OCHOBaHMUSA

- npubopHas nNaHernb

- rnywuTenb Ans OTBOAA BbIXMOMHbLIX ra3os.

CTauWOHapHON

OnektpoctaHumn "AKCA" paspaboTtaHbl B Buae
KOMMJIEKTHON YCTaHOBKN AN obecneveHnst BbICOKNX
paboumx napameTpoB M HagéxHoctu. Ha puc. 4.1
rnokasaHbl OCHOBHble anemMeHTbl. Ha HEM n300paxeéH
TMnoBon arperat. OgHako kaxgasi areKkTpoCcTaHums
HECKOmMbKO OTnMYHa OT Apyrux B OTHOLLIEHMM
pasmepoB M KOHGUrypaumMm oCHOBHbIX 3feMeHToB. B
HacTosieM pasdene pAdaéTtcs KpaTkoe OnucaHue
yacten [OIY. bonee nogpobHasa wHdoOpMaums
NPMBOAMTCSH B MOCNeOyLWNX pasfgenax HacTosLero
PYKOBOACTBA.

Kaxkgas yctaHoBKa cHabeHa 3aBOACKOM Tabnuukom
Cc pabounmn napameTpamu (NyHKT 1), Kpenswencs,
Kak npaBurio, K OcHoBaHuMio. Ha Tabnuuke

yKa3blBaloTCA NaHHble, HeobxoauMmble ans
MOeHTUdUKaALUMKM  CTaHuMM 1M ee  pabouunx
XapakTepucTuk. 3TU [aHHble BKMOYalT HoMep

Mogenu, 3aBOACKOW HoMmep, BbIXOAHbIE
XapaKTEPUCTUKM, TaKME KaK HaMpsbkeHUe M 4acToTa,
BbIXOAHbIE HOMWHArnbHblEe 3Ha4veHust B KB-A n kBT,
OaTy U3roToBNEHNs 1 BEC.

Homep Moaenm " 3aBOCKOMN Homep
NMOEHTUOUUMPYIOT AU3EMbHYH  3NEKTPOCTaHUUIO U
OHM HeoOXxoaMMbl MpW 3akase 3anyacten unu ans
nogayM 3arnpocoB O TEXHUYECKOW MOMOLWM WUNK
paboTax Mo rapaHTum.

OnekTtpoctaHuumn cepum “AC” npegctasnsaT cobon
reHepatop MEPEMEHHOro ToKa, npedHa3HaYeHHbIN
Ons HernpepbiBHOW  paboTbl  TaMm, rge  HeT
aneKkTpocHabXeHnsa OT ceTu (3a UCKMYeHneMm psiga
MoZenen) unM B KayecTBe pes3epBHOro reHeparopa
Ha cny4am HapyLleHNss CETEBOIrO 3NEKTPOCHABXKEHUS.
[eHepaTop paboTaeT npu HanpsbkeHun “cdasza —
HenTpanb” 230/220 B u npu 400/440 B wmexay
daszamu. B anektpoctaHumax cepum AC reHepartop
npmBogutca B gencrteue ausenem “CUMMINS” c
BOASIHbIM OXMaXXOEHNEM.



4.2. OCHOBHbIE€ YaCTU 3NEeKTPOCTaHUUN

PucyHok 4.1 Tunosasi koHdurypaums Ay

3aBopckasa Tabnuyka ¢ napameTpamum
[nsenbHbIn aBuraternb

BoagyLHbIin douneTp

BbaTapes

3apsaaHbIn reHepaTop nepemMeHHoro Toka
Pagwnatop

"eHepaTop NepemMeHHOro Toka

Kopobka ¢ 3axxmmamu

Pama-ocHoBaHue

10. TonnueHbIN 6ak (BHYTPM OCHOBAHWS)

11. AmopTusatopbl Ana 3awuTbl OT BUbpaumm
12. TaHenb ynpaBneHus

©CONOIORWN =

4.3. [OusenbHbin gBuUrartesnb

[unsenbHbln gBuraTenb, NPUBOOALIMA B OEWCTBUE
anekTpoctaHuuto, (n. 2) BbibpaH ©narogaps ero
HaAEXHOCTWN, a TakkKe MOTOMY, YTO OH CrneumanbHO
npegHasHadeH Onse nNpuBedeHMst B OEWCTBUE
OM3ENbHbIX SMNEKTPOCTaHUUA. ITO MNPOMBbILLIIEHHbIV
asuratenb OOMbLION HAOEXHOCTM C  4-TaKTHbIM
KOMMPECCUOHHBbIM  BOCMSIaMEHEHNEM, CHABXEHHbIN
BCEMU  MPUHAZNEXHOCTAMU  Ons  obecneveHus
HaOEXXHOro AneKTpocHabXeHus. CayY
NPUHaANEXHOCTHN, BKIKOYAKT, B 4aCTHOCTWU, CyXOM
BO3AYLIHbIN UNbTp naTtpoHHoro Tuna (N. 3) wu
MEeXaHU4YeCKMA WM JNEKTPOHHLIN  perynaTop
CKOpPOCTK ABuraTensi.

Bnok uuvnuHgpoB pOBUratenst LUENMKOM OTNUT U3
yyryHa (UMnMHApPbLl pacnonoXKeHbl BEPTUKANbHO B psag,
C BEPXHMMM KranaHamu; KyradkoBblid Ban B Onoke;
BO3MOXHO V-06pa3Hoe pacnonoxeHne LunMHOpoB B
3aBUCUMMOCTM OT TuNa).

[onoBka uunuMHApa M3roToBMEHa M3 chneumanbHoro
yyryHa. [lnuta, Haxogawaacs nog  TensoBOW
HarpysKkown, HageXxHo oxriaxgaeTcsl BO4OM.

KoneH4yaTblh Bam LENbHOKOBaHbIN,
BbICOKOWN MPOYHOCTBIO Ha pacTsKeHMe.
Cucrtema cMaska: npuHyauTensHas cMaska
NnocpeacTBOM LLIECTEPEHHOIO Hacoca, co
crneumanbHbIMY ByMaXKHbIMU PUNbTPaMm NaTPOHHOTO
TMNa, C oxnaxgeHnem macra B TennooOMeHHUKe B
OOnNbLUMHCTBE BApMaHTOB UCMOJTHEHUS.

n3 cCramm cC

4.4. JnekTpuyeckasa cuctema gBurartens

OnekTpuyeckas ~ cuctema  guratens nveet
HanpskeHne 12 wnu 24 B nocTt, Toka npwu
3a3eMInieHun Ha “MuHyce”. JTa cuctema BKIYaeT
anekTpoctaptep pAsuratend, 6artapeto (n. 4) wu
3apsgHbii reHepaTtop (n. 5). Cuctema 12 B umeet
ogHy 6Gartapeto. B cucteme 24 B umetotca aBe
CBUWHLOBbIE Gatapew. Mo  3akasy MOXXHO
ncnonb3oBaTtb Apyrve Buabl 6atapen.

4.5 Cucrema oxnaxageHus

Cuctema oxnaxgeHusi agpuratens paboraeT Ha Boge.
Ota cucrtema coctouT w3 paguatopa (n. 6),
BeHTUNsATopa obayBa M Tepmoctata. [eHepartop
UMEET BHYTPEHHUIN BEHTUNSATOP OXMaXKOeHus.

4.6 CUHXPOHHBbIN reHepaTop NepeMeHHOoro
ToKa

eHepaTop C rOpU3OHTanbHOW OCbK (CUHXPOHHbLIN,
TpéxdasHblA) Ha POSIMKOBLIX MOAWMWMHUKAX, C
CaMOBEHTUNSALUMEN BHYTPU KOXyXa, CO CTAaTOpPOM M3
KPEMHUCTON cTann ¢ MarbiMU NOTepPsIMAU, C OOMOTKON
13 SNEeKTPoONUTUYECKon Meaun, ¢ nsonsaumen knacca H.

HdemndepHas oOMOTKa KOpMycHOro Tuna Aang
napannensHon paboTbl (B reHepaTopax 6onbLIon
MOLLIHOCTH).

BbixogHas  MowHOCTb  0ObIMHO  reHepupyeTcs
KannesawuLieHHbIM CaMOoBO30YxaaroLmMCcs,

camoperynupyroLmmcs, 6ecLLETOYHBIM reHepaTopoM
nepeMeHHOro Toka, 3aWwnéHHbIM OT NMPUKOCHOBEHUS
(0. 7), TO4HO nNogo6GpaHHbIM MO BbIXOLHOW MOLLHOCTH
yctaHoBkW. CBepxy Ha reHepatope YCTaHOBIeHa
KnemMmMHas kopobka u3 nuctosom ctanu (n. 8).

4.7. CoepguHuTenbHaa mydTa

[unsenb 1 reHepaTop HaOEXHO coeaMHEHblI KOHYCHOM
MydTon, obecneumBatolleri Tpebyemyro COOCHOCTb.
Takke NCNonb3yTCH YCTAaHOBKN U C OOHOW OMOPOW.
CneumanbHbIi TMOKMM OMCK MCMOSb3yeTcsl BMECTO
rMOKoM coeanHUTENbHON MydOTbl B MallMHaX ¢ O4HOWM
OMNOpO.

4.8. TonnuBHbLIN OaK N pama OCHOBaHuUA

[Buratenb K reHepaTop COEAMHSIOTCA BMecTe U
yCTaHaBMMBAKOTCA  Ha  CTanbHOM  OCHOBaHWUW,
cnocobHoM BblaepxmBaTb Gonblune Harpyskm (. 9).
OTO OCHOBaHWe cogepXuT TonnueHbIM Gak (n. 10)
€MKOCTbI0 [OCTaTO4HOM  NpPUMEPHO Ha 8 4vacos
paboTbl  Mpu  nepemMeHHblX  Harpyskax. bak
YKOMMMEKTOBAH KPbILIKOW 3anMBOYHOM FOPfIOBUHBLI U
ykasaTernem ypOBHS TOMMUBa U COEAMHEH MOKMMU
BCTaBkaMu C BcacbiBawwmmu Tpybonposogammn u
nepenyckHbiMn Tpybamu, cogepawumm TonnmMeo U3
CNYCKHOrO OTBEPCTUS WHXeKTopa. TonnueHbIN Hak
OonbLUO EMKOCTM YCTaHABNNBAETCS OTAENBHO.



4.9. BwubpoamopTusaTopbl

YcTaHOBKa OCHalWeHa amopTtm3atopammn (. 11),
npegHasHa4YeHHbIMWU AN yMeHbleHus Bubpauumn ot
ABuratensi, nepedaBaeMo Ha OCHOBaHuEe, Ha
KOTOpoM  ycTtaHoBneHa  AOIY.  AmopTusaTopsbl
pasMelleHbl Mexay HOXKaMu asuraTens/reHepatopa
N OCHOBaHUEM.

4.10. mywuTenb U BbIXSIONHas cuctema

BbixnonHble rasbl n3 TypboHarHeTaTens BbIBOOAATCA B
atMmocdepy 4yepes rnywmTenb. MX BbiNyck crnenyet
pacrnonaratb Kak MOXHO Bblle, W HeAonycTUMo

nonagaHve rasoB obpaTHO B [ABuratenb 4epes
BO34yXx03abopHMK nInm 3arpsi3HeHne pebep
paguaropa.

BaxxHO oTmMeTuTb, 4TO conna TypboHarHeTatens He
OOMMKHBI  HecTn Harpysku. C  anekTpocTaHumen
NnocTaBnsieTCsA KOMMEeHcaTop [Ans  BbiNycka U3
HepxaBetlowen cranu. BbixnonHble naTpybkn oT
pa3HbiX OBUraTtenen Henb3s COeAUHsITb B OOLLEen
Tpybe. WX HyXHO Hanpaensitb MO OTAENbHbLIM
KaHanam B 4bIMOBYHO TpyOy.

Mooxogsawmm  maTepuanoMm sIBNsieTCs  NUCTOBas
yrnepogucTaa cranb, peKkoMeHayeTca pacyéTHad
TemnepaTypa 475°C. Heobxogumo npegycMoTpeTb
NMOCTOSAAHHbIN OTBOA  OCaAKOB W KOHAeHcaTa Ans
npegoTepalleHns nonagaHns BoAbl B rMylIMTeNb U
JBuratensb.

MpenycMoTpeH oTAEeNbHO NOCTaBMASAEMbIN MMyLLMTENb
ana MoHTaxa Ha [OrY. mywwutens n cucrtema
BbIX/lONa YMEHbLIAlOT  BblAENeHMe  Wwyma  oT
OBuraTens, U OHW MOFyT HanpaefsiTb BbIXMOMHbIE
rasbl B 6e3onacHble BbIMyCKHbIE OTBEPCTUS.
Mywutenb BbINOMHEH B BuAe MNPUEMHUKA U3
YrnepoancTon CcTanu, CcoAepXallero arTeHwaTop
3Byka W CUCTEMY CMeELLEeHUs BOMHbI MO (base u3
nepgopupoBaHHOro CTanbHOro nmMcTta W NOTHOWM
MUHepanbHon BaTtbl. OHa He copepxuT acbecTta.
MMywwnTens BbIXNona  nocTaBnAsieTca B ABYX
KOHGpUrypaumsix: C MPOMBbILSIEHHbIM  [MyLIEHVEM
3ByKa W rMyLIEHMEM 3BYKa ANSA XUMbIX MOMELLEHWNNA.

4.11. CwucTtema ynpaBneHus

[ns ynpaBneHus paboTon anekTpocTaHuun, a Takke
ONs npeaynpexaeHnss BO3MOXHbLIX HEeUCNpaBHOCTEWN
MOXHO YCT@HOBUTb OOHY W3 HECKOMbKMX CUCTEM WU
naHenen ynpaenewus (n. 12). B pasgene 17
HacTodAWwero pykoBoAcTBa gaéTca  nogpobHas
MHpopmMmaums 06 3TUX cucTemax, KoTopasi NoMoXKeT
onpedenuTb TUMN yMNpaBIieHUs, YCTAHOBIIEHHOIO Ha
3NEKTPOCTaHLUN.

5. MOHTAX, NEPEMELLUEHUE U XPAHEHUE

5.1. OoOLee

Mocne onpeneneHus TMnopasmepa SMNeKTPoCTaHLUN
M CBA3AHHbIX C HEW CUCTEM YMpaBneHUs Wnu
pacnpenenuTenbHoro yCcTponcTBa MOXHO
MOAroTOBUTL CXeMy MOHTaxa. B atom paspgene

paccmaTpuBaroTca  pakTtopbl, umetwwme 6onblioe
3HaueHne ana  adpdektneHoro u  GesonacHoro
MOHTa)a yCTaHOBKU.

5.2. Koxyxu

MoHTaXX 1 nepemMelleHne CcTaHuMW YynpoLakrTcs,
KOrga yCTaHOBKAa OCHalleHa crieumarnbHbIM KOXYXOM.
OTOT KOXYX Takke 3alluLLiaeT ee OT KnnmaTU4ecKux
BO34ENCTBUI U OT NOCTOPOHHMX NNLL.

5.3. lMepemelleHne aneKkTpocTaHuum
OcHoBaHMe yCTaHOBKU crieumarnbHO npefHasHavyeHo
ans obneryeHnst ee nepemelleHns. HenpaBunbHoe

obpalleHne MOXET BbI3BaTb cepbeésHoe
NnoBpeXaeHne ee 3NEMEHTOB. JneKTPoCTaHUMIo
MOXHO MNOAHMMATb W OCTOPOXHO nepemMmeLwaTb

BNepén unM Hasag C MOMOLLbO aBTOMorpysymka
nyTéM 3axeBaTa HENoCPeACTBEHHO 3a OCHOBaHWe.
Obsi3aTenbHO noAaknaabiBanTe AepeBsiHHble BGpycku
MeXay BWIKOM rorpy3ynMka W OCHOBaHMEM [Ans

pacnpegeneHns  HarpyskM U1 npegoTBpalleHus
NoBpPEXAEHW.
]
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PucyHok 5.1. lNMogwém 'Y nocpencreom nebenku

Hpe,qynpem.qeume

! H1 B Koem crniyyae He nogHumante AIY nyTtém
KpenneHus 3a pgsuraTenb WAM reHepaTop 3a
MOHTa)XHbI€ NPOYLUMHbI.

I MpoBepbTe, YTO CTPOMbl MU OMOPHAs KOHCTPYKUMS
McnpaBHbI M NPaBUSIBHO PacCYnTaHbI.

! He paspewante paboTHMKaM npubnmkatbCca K
NOABELLEHHON 3NEKTPOCTaHLUN.

| Ecnm HeobxoaMmMo nMOAHATH CTaHUMIO, TO ee
cnegyet  nogHMMatb 3@ TOYKM  NOOABbEMA,
npeaycMoOTpeHHbIE Ha arperatax, 3akrto4YEHHbIX B
KOXYXM, U Ha BONbLUMHCTBE OTKPbITLIX arperaTos.

5.4. PasmelyeHue

Ons paccMOTpeHUs BOMPOCOB BO3MOXXHOIO
pacnonoXeHus Ha nnowagke cnegyet onpenenutb
cnepyloLwmne KpuTepum:

- 00y MMEILLYICS B pacnopstkeHny nnowaab u
nobble orpaHMYeHnst Ha 3TOWM nnowagm (TO ecTb,
NoA3eMHbIe U Haf3EeMHbIE KOMMYHMKaLNW);

- AOCTYNn Ha nNnowagky, nepBoHaYanbHO Ans
JOCTaBKM W MOHTa)a, a 3aTeM [Ansa [OCTaBKu
TOonnMBa u 0b6CnyxMBaHMst aBTOMOGUNENn N T. 4.;

- COCTOSIHME MOBEPXHOCTU: TOpU3OHTanbHas W1
HaKJTOHHas



- niobble OrpaHNYeHns B 4YacTU YPOBHA LUyMa
(Hanmune oMCOB N YACTHBIX XUITNLL);

- Ans JaHHoro obopypoBaHust Tpebyetcs cuctema
NPUHYONTENBHON BEHTUNALUMN, nopatoLlas
[OCTaTOYHO OXNaXZawLero u BEHTUUPYHOLLErO
BO3dyXxa B [MOMeLleHMe no3aguM reHepatopa M
BblOpacbkiBalowas BO3gyx crnepegu asuratenda. B
3aBUCUMOCTM OT CXEMbl PacrofioKEHNa 30aHUSA
MOXET noTpeboBaTbCA YCTaHOBKA OOMNOMHUTENBbHOWN
CMUCTEMbI KaHanoB AN OOCTWxeHuss Tpebyemoro
BO3AYLLIHOMO MNOTOKa;

- 3awuTa oT KNnUMaTUYeCKNX BO3OENCTBUN, TAKUX KaK
OOX[Ob, CHEer, MOKpbIA CHer, ocagku, MpUHECEHHbIE
BETPOM, NaBogKoBasd BoAa, NPSIMOM COSTHEYHbIN CBET,
TemnepaTypa HWXe HyNns uim Ypes3mepHast xapa;

- 3awmTa OT BO3AENCTBUSA NEPEHOCUMBIX MO BO3OYXY
3arpsA3HSIOLNX BELLECTB, TakMX Kak: abpasnBHas nnm
aneKkTponpoBoasiwas nbiflb, BOPC, AbIM, MacrsiHbI
TYMaH, napbl, BbIXMOMHbIE rasbl ABUratenen unu
apyrue s3arpsasHsoLlme BeLlecTBa;

- OOCTyn B 34aHue, NepBoHaYanbHO Arsl JOCTaBKM U

yCTaHOBKM oOopydoBaHusi, a 3aTeM Ans  ero
0bOCNyX1BaHUA 1 coiep)KaHWs B UCNPABHOCTMU;
- 3aWuTa OT najawluMx npeaMeToB, TakuX Kak

OepeBbss vnn CcTonbbl, MnNu oT aBToOMOOMMEen u
aBTOMOrpPy34MKOB;

- cBOOOOHOE  MEeCTO  BOKpPYr  yCTaHOBKM  AnS
oxnaxgeHnss M poctyna ansg obCnyXMBaHMS He
MeHee 1 M BOKPYr 1 He MeHee 2 M Ha[, yCTaHOBKOW;

- OOCTYyn [AOns BBO3a YCTAHOBKM B MNOMELLEHME.
BrnyckHble n BbINyCKHblE OTBEPCTMS AN BO3gyxa
MOHO 4acCTO BbINOMHATL CbeMHbIMU ANl CO3AaHus
npoctpaHctBa ana  goctyna.  [Hoctyn  gns
NMOCTOPOHHMX AOIKEH ObITb OrpaHNYeEH;

- ecrnm HeoOXoOMM MOHTaX Ha OTKPbITOM BO34yXe,
TO 9NEKTPOCTaHUMA AOImKHaA ObiTb B KOXyXxe. Koxyx
Takke MOXeT OblTb npurogeH AOns BPEMEHHOM
YCTaHOBKWN BHYTPU 30aHNSI UM CHAaPYXW.

5.5. OcHoBaHue u chyHAaMEHT

MpumeyaHue: HeobGXxogMMOCTM B cheuManbHOM
dyHaameHTe HeT. [ooxoanT pPoBHbBIA M OOCTAaTOYHO
NPOYHbIA OETOHHBINM NOJI.

OTBeTCTBEHHOCTb 3@  oyHOAMeHT  (BKNo4as
cercMuyeckme pakTopbl) criegyeT BO3MNOXUTb Ha
WHXXEHepa-CTPOUTENST UM MHXEHepa CTPOUTENbHbIX
KOHCTPYKUMIA, CMeuManu3npyrolerocd Ha Takux
paboTax.

OcHoBHbIMK hyHKUMAMM DyHOAMEHTA ABNSOTCS:
CMOCOOHOCTL BhIAEPXKMBATL BECb BEC YCTAHOBKY;
n3ondauns BUbpaunin 0T OKpY>KakoLLMX COOPYIKEHUN.

Ona COrnacoBaHus CTPOUTENBHOIo npoekTta
WHXXEHep-CTpOUTENb [OOMMKEH WMETb crnegyllme
JaHHble:

- paboyme Temnepatypbl Ha NpeanpUsaTAN,

- rabapuTHble pa3mepbl npeanaraemoro
dyHOameHTa,
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- cnocob yCcTaHOBKM W
reHepartopa.

KpenneHna CTaHUHbI

BeToHHbIe chyHAaMEHTbI

CxBaTbiBaHMe pacTBopa (pyHOamMeHTa 3aHMMaeT He
MeHee ceMu OHeWl nocne 3anuveBkn GeToHOM nepen
MOHTa)XOM SNEeKTPOCTaHUMK. TakkKe OYeHb BaXHO,
4yTOObI (byHOAMEHT Obinl POBHbBIM, NPEANOYTUTENBbHO
B npegenax + 0,5° B nMoboin ropusoHTanbLHOM
NNOCKOCTW, W  OH  [OOMKEeH onupaTbCs  Ha
HEeHapYyLUEHHbIN FPYHT.

MoxxHO wucnone3oBaTb crnegyowyo dopmyny ans
pacyéTta MUHUManbHOW rnybuHbl PyHOaMeHTa:

t = TonwwmHa pyHaameHTa, M

k = BeC aneKkTpocTaHumm, HETTO, KI

d = nnoTHocTk 6eToHa (NpuHMaem 2403 kr/m?)

W = WwmpuHa doyHgameHTa, M

| = pnvHa doyHaameHTa, M
MpoyHOCTb  (pyHOaMeHTa MOXET MEHATbCA B
3aBMCMMOCTU OT HAOEXHOW HecyLllen CnocobHOCTM
OMOPHbIX MaTepuanoB W OT CMOCOBHOCTU rpyHTa
BblAEPXKMBATb HArpy3ky Ha MecTe YCTaHOBKMW.
MoaToMy MOXET BO3HUKHYTb HEOOXOAMMOCTb B
MCMOMb30BaHUN apMaTypHOM CEeTKM U3 CTalibHOW
NPOBOSIOKN Hagnexawiero  copTameHTa  wnu
nogobHoro matepuana.

BubpoamopTtusaropsbl

Bce anekTpocTaHumMu BbINYCKaKTCA Kak OTAENbHbIN
Moaynb c aBurarenem " reHepaTopoMm,
COEOVHEHHBLIMWM BMECTE COEOUHUTENBbHON KaMepoun C
YyApYyrMM MOHTaXoM ana obpasoBaHus arperata
ypes3Bbl4alNHO BbLICOKOM MNPOYHOCTU W XKECTKOCTM.
OTnm obecneymBaeTcd TOYHAs COOCHOCTb Mexay
OBUratenemM n reHepatopoMm, U rawenHne subpaunm
oT gpuratens. Takum obpa3om, HET HEOBXOOMMOCTU
B TSDKENbIX OETOHHbIX dyHAAMeHTax, ObObIYHO
ncnonb3yemblx 4ns raweHns Bubpaunn geuratens, u
Ona  reHepatopa HeobxooumM  TONMBbKO  POBHbIV
OETOHHbIA  MOM, KOTOPbLIA  MPUMET cebs
pacrnpeaenéHHblin BEC YCTaHOBKM.

Ha

dyHAaMeHT

Kene3obeToHHass nogyluka obecneyunmBaeT XECTKYHO
onopy Ans npegoTtepalleHus npornda n Bmbpauuun. B
TUNWYHBIX  cryYasx QYyHOAMEHT [OIDKEH MMETb
rny6uHy ot 150 go 200 mm (0T 6 fo 8 AKMOB) U, No
KpanHen mepe, Takylo Xe LUMPUHY U OSIMHY, YTO "
anekTpocTaHums. FpyHT nnm non Huxe dyHaameHTa
OOMKHbI ObITb Haanexawmum o6pasomM NOAroTOBMNEHbI
M [JOmKkHbl obnagaTb CMNOCOOHOCTBIO MO CBOEWN
CTPYyKType BblgepXuBaTtb BeC  dyHOAaMeHTHOM
noaywku wn 3aHeproyctaHosku. (Ecnn OY HyxHO
YCTaHOBUTb Hag nepBbiM 3TaXOM, CTpouTeNnbHas
KOHCTPYKUMS OofmkHa obnagatb CMOCOOHOCTLIO



BblAepXMBaTb BeC YCTaHOBKW, 3anaca Tonnvea U
npuHagnexdHocten). Ecnu non MoxeT Bpemsa OT
BpeMdA  CTaHOBUTbCA  MOKpPbIM,  Hanpumep, B
KOTENbHOW, NOAYLLKY HY>XHO NOAHATL HaA Nosiom. ATo
obecneunt cyxoe ocHoBaHve pgnsa AFY wn gns
paboTHMKOB, KOTOPbIE MOAKMOYAOT, 0OCNYXMBaOT U
akcnnyaTupyoT ee. ITo Takke CBeOAET A0 MUHUMYyMa
BO34ENCTBUE KOPPO3UN Ha pamy.

BbipaBHMBaHue
[noxon yHOAMEHT MOXET Bbi3BaTb W3NULLHION
BNOpaLMIO YCTAHOBKN.

CoepguHeHusn

Bce TpyGonpoBogbl M 3NEKTpUYECKNE COEAMHEHUS
OOITKHbI ObITb TMOKUMK BO M30EXXaHMe MOBPEXOEHNI
NpU CMELLEHNN 3reKTpocTaHumn. JInHnun ans nogadn
TONMMBA Y BOAbI, BbIMYCKHblE TPyObl 1 TpybonpoBoabl

MOryT nepegaBatb BuOpaumm Ha  6Gonbluve
pPacCTOAHUS.
5.6. YKasaHus N0 NPOEKTUPOBAHUIO

nomeLleHusi
5.6.1. [Jonyck Ha pa3mepbl NOMeLLeHuUA

Pa3amepbl, o003Ha4eHHble kak A n B, noseonstot
obecneuntb Xopowni AOCTYNn K CTaHuuMuM Ans
TexobcnyxumBaHusa/Bbixoga n3 Hee (Puc. 5.5). B
naeanbHOM cnyvae cnegyet OCTaBnATb
MWHMMarnbHOe paccTosiHMe 1 M OT CTeHbl, 6aka unu
naHenn BHyTpY NOMELLEHNS.

5.6.2. BnyckHble U BbINYCKHble aTTEHIOATOpPbI C

KITMMaTUYeCKUMMU XKanto3uNHbIMU peLuéTKkamm

BryckHble 1 BbIMyCKHblE aTTEHATOPbI SOMKHbI ObITb
YCTaHOBMEHbI B nepeBsiHHOM pame. 3T10
aKycTnyeckme mogenu. ATTeHaTopbl OOSMKHbI ObiTh
OCHaLleHbl NPOTMBOMOroAHbLIMM ano3nHbIMK
pewéTkamn ¢ MUHUManNbLHOW NPOMYCKHOM MAoLWwaabio
50%, ¢ xopoLwmm npocbunem noToka U He cosgaBaTtb
3HaAYNTENbHBIX MPENATCTBUA BO3QYLUHOMY MOTOKY.
MpoTuBOMOrogHble Xamn3uiHble PELUETKM LOIDKHbI
UMETb 3aLLMTHbIE CETKM OT NTUL/BpeanTenemn BHyTpH,
HO 3T CETKM He [OOIMKHbl  MPenaTCcTBOBaTb
CcBOOOQHOMY  MPOXOXAEHWIO  OXMaXgatowero U
NPUTOYHOrO  BO3Ayxa. BbeinyckHoOM  aTTeHwaTop
OOMKeH OblTb NPUCOEAMHEH K (bnaHuy paguatopa C
CUCTEMOMN KaHaroB TEenmno- W  MacCliOCTOMKUM
CcoeHEHNEM.
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5.6.3. BnyckHoe oTBepcTUe Ansi Bo3ayxa Ans
ropeHus

Bosgyx Aana ropeHus pasuratensd OoOrmkeH ObiTb
YUCTbIM U Kak MOXHO Bornee oxnaxgéHHbiM. O6bIYHO
9TOT  BO34QyX MOXHO  3abupaTb U3  30HbI
pacnonoXeHnst CTaHUnsa 4Yepes3 BO3OYLUHbIA pUnbTp,
yCTaHOBIEHHbIV Ha Auratene. OAHaKo B HEKOTOPLIX
cnyyasx BBMOY MbIW, TPA3M WA Kapbl BO3AyX
BONM3N CcTaHuMM HenpurogeH Ans 3Ttoro. B atux
cny4vasix Hy>kHO YCTaHOBUTb NPUTOYHbIN KaHars.

OTOT KaHanm [OMKeH NPOXOAUTb OT  MCTOYHUKa
4YuCTOro BO34yxa (CHapyXu 34aHus, W3  Opyroro
nomelleHnss U T. 4.) OO BosgywHoro dunbTpa,
YCTaHOBMEHHOIO Ha ABuraTtene.

He cHumanTe BO3OyWHbIA  UNBTP U He
yCTaHaBnuBanTe ero B OTAafieHuMu, MOCKOSIbKY 3TO
MOXET MOBbICUTb BEPOATHOCTb MonagaHusa rpsasm
yepe3 CUCTEMY KaHaroB BO BMYCKHOE OTBepCcTue
asurartensi.

5.6.4. Cuctema BbIxnona

Cuctema BbIxJiona, ykasaHHasi Ha MMAAaHMPOBOYHbIX
yepTexax, nMoABelleHa K nepekpbiTuo. Ecnu
CTpOMTENbHAs KOHCTPYKUUS He MO3BOSISIET Ornopam
KpbiWWWX BblaepaTb CUCTEMY BbIXfona, TO Mo-
TpebyeTcsi cTanbHas CTOWKa, ycTaHaBnMBaemasi Ha
nony. BbixnonHble TpyObl AOMKHbI 3aBepLUaTbCA Ha
oTMeTKe 2,3 M Bbllle nona ¢ Tem, YTobbl OHWN Obinu
Ge3onacHbl B pa3yMHbIX npegenax Aans nwboro
paboTHMKa, nNPOXOAsAWEero MUMO WM CryYyamHO
NMPUKOCHYBLUEMYCSI K HUM. PekomeHayeTcs
YCTaHOBUTbL CUSTb(POH M3 HepXKaselowen crtanu Ha
BbIMYCKHOM KONMIEKTOpEe ABUratens, 3a KOTOpbIM
cnegyeT XEcTkas cuctema Tpyd K rnyLuMTento.
LlenecoobpasHo n3onmpoBaTb CUCTEMY BbIXSioNa asis

CTaHUMN  BHYTPU  MOMELLEHUA  TEennoCTOMKOM
nm3onauMen M3  MUHepanbHOW BaTbl  BbICOKOW
MAOTHOCTWN, TOMWMHOAN He MeHee 50 wMm,

TENSOCTONKOW, MOKPBLITON antoMUHUEBON (OONbION.
OTO YMEHbLNT BEPOATHOCTb OXOroB orepartopa u
CTeneHb TEennousny4yeHnsi B NomeLLeHne, B KOTOPOM
paboTaeT cTaHuus.



5.6.5. OxnaxgeHue u BeHTUNALUA

[Buratenb, reHepaTtop W  BbIXJIOMHblE  TPYObI
n3ny4alT Tenno, KOTOpoe MOXeT npuBecTn K
HACTONbKO BbICOKOM TemnepaTtype, UYTO OHa MOXET
NnoBNUATL oTpuuaTenbHo Ha paboty AIY. [Noatomy
BaXXHO obecneunTb OOCTATOYHYIO BEHTUMAUMIO ANS
NMOCTOSIHHOIO OXNaXaeHus AsuraTens v reHepaTopa.
Hagnexalwmin Bo3gywWHbIM NOTOK, Kak MOKasaHo Ha
puc. 5.4, Tpebyer, 4TOoGBLI BO3QYX MOCTynam co
CTOpOHbl reHepatopa B AIY, npoxogun no
OBuratentio  4epes paguatop W BbIXOAuWn U3
nomMeLleHms no rnbkomy BbIMYCKHOMY KaHany. bes
OTBOAA ropsivero Bo3gyxa no kKaHany u3 nomeLleHus
BeHTUNsATOp OydeT CTpemMuTbCs nepemellaTtb 3TOT
ropsivMmn Bo3ayx Mo Kpyry U HanpaenaTb ero obpatHo
yepes pagmaTop, CHWXas Tem cambIv
AP PEKTUBHOCTb OXNaAXKOEHNS.
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Puc. 5.2. HanpasneHue Bo3agyxa OT pagmartopa

OTKIMOHALWUMU NacTMHaMn

Cnenyet wusberatb M3rMboB Ha KaHamne BbIMycka

ropsiyero Bosgyxa v3 paguartopa Wnn ero BbITSXKHOM

Tpy6bl. Heob6xoaMmMo NpUHATL Mepbl 5151 U3MEHEHNs
HanpasreHuns otsogumoro sosayxa (Puc. 5.2 n 5.3).

AN
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Puc. 5.3. HegoctatoyHas BeHTUNALMUSA

BrnyckHble W BbINyCKHblE OTBEPCTMS AONA BO3gyxa
JOIMKHbl  ObITb  gocTaTodHO  GonbliMMK  ANS
obecrneyeHnss cBobGOOHOMO npoxoda BO3A4YLUHOro
noToka B rnomelleHne n u3 Hero. OpUEHTUPOBOYHO,
Ka)kgoe 13 OTBEPCTUM OOSMKHO MMETb nnowagb He
MeHee, 4em B 1,5 pasa npesbilWwatoLllyo nnowanb
cepeavHbl  paguatopa. Kak BhAyckHble, Tak U
BbIMYCKHbIE OTBEPCTUS AOSMKHbI MMETb XXanto3nnHble
PELETKN ANs 3aWwuTbl OT Henorogbl. OHM MOryT GbITb
3aKpensieHbl, HO MPEeAnoYTUTENBbHO AOSMKHbI ObITh
NOABMKHLIMW B XOJIOAHOM KNMMaTte C TeM, YTOObI
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Xano3niHble PELLUETKN MOXHO ObINo  3aKpbIBaTh,
korga [OIY He paboTaeT. 3TO NO3BONUT COXPaHUTb
Tenno B nomeweHun, 4to OyaeTt cnocobcTBoBaTh
nycky u npuémy Harpysku. Ecnu xaniosumnHble
PELETKN MNOBOPOTHbIE, WX HY)XHO aBTOMAaTUYECKM
nNpMBOAWTL B AEeNCTBME ONsi aBTOMATUYECKOro nycka
aneKTpocTaHuun. VX Hy>KHO 3anporpamMmmMupoBaTh Tak,
4yTOObl OHWM OTKPbIBANMUCb Cpa3y Xe mnocne nycka
apuratens.
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Figure 5.4. Bo3gylwiHas BeHTUNALMSA
5.6.6. KabenbHble ceTun
CornacHo NIaHNPOBOYHLIM yepTexam
npegnonaraetcs yTO pacnpenycTponcTeo

pacnonaraetca BHe nomelweHus AIY, To ecTb, B
nomewieHmn PY. KoHkpeTHble TpeboBaHus npoekTa
MOrYT NOBMMATb Ha 3Ty NMAHNPOBKY.

BbixogHble cnnoBble kabenu oT BbIXOAHOrO aBToMarta
reHeparopa OO pacnpefenuTenbHOro Wwuta AOSmKHbI
OblITb MOkuMK.  [UOKMEe cunoBble Kabenn HyXXHO
ykrnagpiBatb B BMAE TPUIMCTHMKA M NOMeLllaTb Ha
OMOpPHbIE NOTKW/NMECTHWUYHBIN CTennax B TpaHwiee C
pekomeHayeMbiMM  uHTepBanamu. WX HyxHO
NpoknaabiBaTb OTAENbHO OT kabenen ynpaBneHus
CUCTEMON.

KaGenu gomkHbl MMeTb HEOOXoONMbIE OMOPbI, U OHK
OOMMKHbI MMETb COOTBETCTBYKOLLME HOMWUHAmbHbIE
XapaKTepUCTUKN ans yyeTta yCrnosum
MOHTa)ka/OKpyXKatoLen cpeapl

'MBKkmne ogHOXMIbHbIE CUIOBbIE Kabenu, BXoAsLme B
Kakyto-niobyto  naHenb  ynpaBneHusl,  OOSHKHbI
npoxoauTb 4epe3 YMMOTHUTENbHYK NNacTuHy U3
LBeTHOro metanna.

5.6.7. MNaHenu nepekntoYeHUs

Ecnu naHenb nepekntoyeHus OOMmKHa HaxoauTbCs B
nomelleHunn anga Ay, To ons syeek nepekntoyeHns ¢
HOMWHanNbHbIM TokoM [0 400 A HacTeHHyO NaHemnb ¢
MakcumarnbHow rnyomHon 350 MM MOXXHO YCTaHOBUTb
HernocpeacTBeHHO Hag kabenbHOW TpaHween B
parnoHe goctyna cboky 6e3 6onbLunx Nnpobnem.

Ona s4eek nepekniodeHna Ha 800 A wn Bblwe
ncnonb3dyeTcss  HanonbHas naHenb, Tpebyowas
OOMNonHUTENbLHOE MEecTo Ans pasmelleHuns. Crneayet
ocTtaBuTb He meHee 800 MM ansa gocTyna c3agw.



5.6.8. [usenbHble 3aNeKTPOoCTaHLUN

YcTtaHoBKM MoLLHOCTBIO Ao 650 kBA BkmovaoT B
CBOW cOCTaB TOMMMBHbIE Gaku, pacrnofioXeHHble B
OCHOBaHUM. MoXXHO npedycMOTpeTb OTAESNbHO
ctoswme ©Oaknm, HO gnga aTtoro noTpebyetcs
JOMONHUTENbHOE NPOCTPAHCTBO.

MapycuHoBbIM  KOpOD  Mexay paguaTopoM M
CUCTEMOW KaHaloB WNWN LUYMOMMYLUMTENEM [OOJDKEH
nmeTb pasmep He meHee 300 MMm.

BnyckHoe oTBepcTue [Onis BO3dyxa AOIMKHO ObiTb
pacnonoXeHo c3agu reHepartopa ansg obecneveHus
[0CTaTOYHOW LMPKYSLMM BO34yXa.

5.6.9. [Bepu

[Bepn 0omkHbl 0643aTenbHO OTKPLIBATLCA HAPYXY.
HeobxogmMmo npegycMoTpeTb MECTO A nogadu
reHeparopa B nomeLleHune, ncnonb3ays
ABYCTBOpYaThble ABEPU OKOSO LYMOrnyLwmnTens.

5.6.10. BnyckHble U BbINYCKHble Xano3UMHbIE
pPeLéTKn

BrnyckHble 1 BbINYCKHbIE XXanto3uiHble peLlléTkn ans
3alWnUTbl OT MOroAHbLIX (PaKTOPOB [OOIMKHbI ObITb
YCTaHOBMEHbI B OEPEBAHHON pamMe C MUHUMaIbHbIM
cB060oaHbIM ceveHnem 50% oT nnowaamn, ¢ XopoLunm
npocouneM BO3QYLIHONO MNOTOKA W C  ManbiMu
NPensSTCTBUSMN ONS NMPOXOXAEHMS BO3ayXa.
3alWuTHbIE Xarnto3UnHbIe PELLETKM AOIMKHbI UMETb
CeTKu Ongd 3awWuTbl OT NTUL/BpeanTenen,
PacnosiIOXXeHHbIE BHYTPU, HO OHN HE OOITKHbI
NpensiTCTBOBaTb CBOOOAHOMY NPOXOXAEHUIO
OXNakgaroLLero n NpUTOYHOro BO3gyxa.

BbinyckHas xanto3nnHaa pewéTtka ans 3awuTbl OT
Henmorogbl OOMmkHa ObiTb npucoeauHeHa K cdhnaHuy
paguatopa rmMbkum  Tenmno- W MacloCTOMKUM
COoeauHEHneM.

Puc. 5.5. MNMomelleHre aAna anekTpocTaHuum

13



Mo. Ansenthble Mabaputel OIY BoinyckHble Bx. otB. Fabaputbl
aenb ANEKTpoCTaHLun Pasmepbl OTBEpCTUA Ansi ana OnameTtp
asuratens (M) nomMeLLeHnst ropsiyero Bosgyxa BO3ay- Asepu BbIxJiona
PUpMbI (m) paguaTopa - xanoau xa MOMELLISHIAS
"KammuHc" Qpes. (m) Sob. (m)
Mogenb (KBA) 5 =

A | L1104 | Beico- ﬂn’:Ha LLI:;JM- Blego- D E K ™) | L | M |(aoinm) (“Pn)
4B 3,3-G1 AC 39 39 166 (09 |13 |35 3 2,5 0,7 |0,75 |0,45 |0,8 1,5 |2 3 2
4BT 3,3-G2 AC 55 55 1,86 |09 (1,3 (35 3 25 0,8 (085 |04 |08 1,5 |2 3 2
4BT 3,9-G4 AC 66 66 1,86 |09 (1,3 (35 3 25 0,75 |08 |05 |08 1,5 |2 3 2
4BT3,9-G4 AC 70 70 1,86 |09 (1,32 (3,5 3 25 0,75 |08 |05 |08 1,5 |2 3 2
4BTA3,9-G3 |AC 90 90 1,86 (0,9 1,32 |35 3 25 0,75 |08 |05 |08 1,5 |2 3 2
6BT 5,9-G6 AC 115 115 (2,15 |1 1,67 |4 3 2,5 08 |09 (045 |1 1,5 |2 3 2
6CT 8,3-G2 AC 150 150 12,31 |11 16 |4 3 25 1,1 1 0,55 |1,3 1,5 |2 4 2
6BTA5,9-G2 |AC 160 160 (2,15 |1 1,37 |4 3 2,5 08 |09 |045 |1 1,5 |2 3 2
6CTA 8,3-G2 |AC 200 200 (2,31 |11 16 |4 3 2,5 1,1 1 0,55 (1,3 1,5 |2 4 2
6CTAA 8,3-G2 |AC 250 250 (24 |115 |16 |4 3 2,5 1,1 1 0,55 (1,3 1,5 |2 4 2
LTA 10-G3 AC 275 275 (2,97 |1,15 |1,73 |5 33 |3 1,25 (1,2 (0,45 |15 1,5 |2 6 2,2
QSL9-G3 ACQ275 |275 (30 |1,15 |19 |5 33 |3 1,25 (1,2 |05 |15 1,5 |25 |6 2,5
NT 855-G6 AC 350 350 3,23 |1,15 |2 5 33 |3 1,25 (1,2 |07 1,5 1,5 |25 |6 2,5
QSL9-G5 ACQ350 |350 (30 |1,15 |19 |5 33 |3 1,25 |1,2 |05 |15 1,5 (25 |6 25
NTA855-G4 AC 400 400 |3,23 1,15 |2 5 33 |3 1,25 |1,2 (0,7 1,5 1,5 (25 |6 25
NTA855-G7 AC 440 440 3,23 1,15 |2 5 33 |3 1,25 |1,2 (0,7 1,5 1,5 (25 |6 25
QSX 15-G6 ACQ515 |515 (36 |13 |2 55 35 |3 1,5 1,5 (04 |3 1,7 |26 |6 25
KTA 19-G4 AC 550 550 |3,43 [1,3 2,12 |55 35 |3 1,5 1,5 (05 |3 1,7 |26 |6 25
QSX 15-G8 ACQ550 |550 (36 |13 |2 55 35 |3 1,5 1,5 (04 |3 1,7 |26 |6 25
KTA 19-G8 AC 650 650 |35 (1,3 2,12 |55 35 |3 1,5 1,5 (04 |3 1,7 |26 |6 25
VTA 28-G5 AC 703 703 |39 (14 2,14 |55 35 |33 1,6 1,5 (05 |36 2 26 |2x6 |26
VTA 28-G6 AC 825 825 |4 14 12,16 |55 35 |33 1,6 1,5 (05 |36 2 26 |2x6 |26
QSK 23-G3 ACQ881 (830 (42 |1,7 |22 |6 3,7 |35 1,8 1,8 (0,3 |4 24 (2,7 |8 2,7
KTA 38-G3 AC 1030 |1030 |43 |1,8 |24 |65 4 3,5 22 |2 03 |5 25 |3 2x6 |3
QST 30-G3 ACQ 1030 |1030 |4,23 |1,8 (2,33 |6,5 4 3,5 23 |2 03 |5 25 |3 2x6 |3
KTA 38-G5 AC 1130 |1130 (4,32 (1,8 (2,35 |6,5 4 3,5 22 |2 03 |5 25 |3 2x6 |3
QSK 30-G4 ACQ 1130 1130 (44 |2 23 16,5 4 3,5 23 |2 03 |5 25 |3 2x6 |3
KTA 50-G3 AC 1435 |1435 (4,95 (2,15 |23 |7 45 |35 25 |2 03 |5 2,7 |3 2x8 |3
KTA 0-GS8 AC 1675 |1675 |55 (2,15 |29 |7,5 45 |4 25 |2 03 |6 2,7 |34 |2x8 |35
QSK 60-G3 ACQ 2100 |2100 (6,05 |2,5 |3,22 |8 5 4,5 3 3 03 |9 3 35 [(2x12 |4
QSK 60-G4 ACQ 2250 |2250 (6,05 |2,5 |3,22 |8 5 4,5 3 3 0,3 10 3 35 [(2x12 |4

Tabnuua 5.1. SnekTpocTaHUMM OTKPbITOrO UCMONHEHUs, ¢ Yyactoton 50 Iy, rabapuTbl, pasmepbl NOMELLEHUS, pa3Mepbl
BXOLHbIX W BbIMYCKHbIX OTBEPCTUA ONs1 BO34yxa M pasmepbl BbixnonHon Tpybel (Cm. puc. 5.5. — lNMomelleHne ans
anekTpocTaHuuu). bes wymMmosalumThbl, Ha OAHY YCTaHOBKY.
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AvseneHble BbinyckHble Bx. OTB.
Mogens ANeKTpocTaHUMmn ra6apz/|';|)>l ary Paamepbi i (;)pT:\:agrcc:)ng :S,El.ﬂl;lf)l(a Ins: Fa;:;;l;bl [nametp
asurarens nomMeLleHus BO3- BbIXrnona
PUpMBI ) pagwaropa - nyxa romeLLeHus
"KammuHc" Mogens Qpes. >|<a21Mrc;3M Sobui. ()
(kBA)
OnuHa UJM::MH Bbg:o.r ,qnﬁHa IJJVIBpI/I- BI:IC(::O- D E K (Mz) L M (arorm ('\PA)
Ha Ta

4B3,3-G1 AC 44-6 44 1,86 |0,9 1,3 |35 |3 25 10,7 0,75 |0,45 (0,8 1.5 |2 3 2
4BT 3,3-G2 |AC 66-6 66 1,86 |0,9 1,3 |35 |3 25 10,8 0,85 |04 |08 1.5 |2 3 2
4BT 3,9-G4 |AC 77-6 77 1,86 |0,9 1,3 |35 |3 25 0,75 |08 |05 (0,8 1.5 |2 3 2
4BTA 3,9-G3 |AC 100-6 100 (1,86 |0,9 1,32 (35 |3 25 0,75 |08 |05 (0,8 1,5 |2 3 2
6BT 5,9-G6 |AC 135-6 135 (2,15 |1 1,67 |4 3 25 108 09 045 1 1,5 |2 3 2
6CT 8,3-G2 |AC 165-6 165 12,31 |11 16 |4 3 25 |11 1 0,55 (1,3 1,5 |2 4 2
6CTA 8,3-G2|AC 225-6 225 12,31 (11 16 |4 3 25 |11 1 0,55 (1,3 1,5 |2 4 2
QSL9-G3 ACQ330-6 |330 (3,0 1,15 |1,9 |5 33 |3 1,25 |1,2 |05 |1,5 1,5 |25 |6 2,5
NT855-G6 |AC 350-6 350 |3,23 |1,15 |2 5 33 |3 1,25 |1,2 |0,7 |15 1,5 |25 |6 2,5
QSL9-G5 |ACQ390-6 (390 |3 1,15 |1,9 |5 33 |3 1,25 |1,2 |05 |1,5 1,5 |25 |6 2,5
NTA 855-G2 |AC 383-6 383 323 |1,15 |2 5 33 |3 1,25 |1,2 |0,7 |1,5 1,5 |25 |6 2,5
QSX 15-G6 |ACQ 498-6 |498 3,6 1,3 |2 55 1|35 |3 1,5 1,5 |04 |3 1,7 |26 |6 2,5
KTA 19-G4 |AC 620-6 620 (343 |1,3 (212 |55 |35 |3 1,5 1,5 105 |3 1J 1|26 |6 25
QSX 15-G9 |ACQ625-6 |625 3,6 1.3 |2 55 |35 |3 1,5 1,5 (04 |3 1,7 |26 |6 25
VTA 28-G5 |AC 754-6 754 |3,9 14 213 |55 (35 (33 |16 1,5 |05 |36 2 26 |2x6 |26
QSK -G3 ACQ1030-6 [1030 4,2 1,7 (22 |6 3,7 (35 |18 1,8 |03 |4 24 (2,7 |8 2,7
QST 30-G2 |ACQ1025-6 |1025 (4,23 (1,8 (2,35 |65 |4 35 |23 2 03 |5 25 |3 2x6 |3
KTA38-G3 |AC 1150-6 |1150 |4,3 1.8 (24 |65 |4 35 |22 2 03 |5 25 |3 2x6 |3
QST 30-G3 |ACQ1160-6 |1160 (4,23 (1,8 (2,35 |65 |4 35 |23 2 03 |5 25 |3 2x6 |3
QST 30-G4 |ACQ1232-6 |1232 |44 |2 23 165 |4 35 |23 2 03 |5 25 |3 2x6 |3
KTA 50-G3 |AC 1450-6 |1450 (4,95 (2,15 |23 |7 45 |35 |25 2 03 |5 2,7 |3 2x8 |3
KTA 50-G3 |AC 1590-6 |1590 (4,95 (2,15 |23 |7 45 |35 |25 2 03 |5 2,7 |3 2x8 |3
KTA 50-G9 |AC 1930 1930 (55 (2,15 |29 |75 (45 |4 2,5 2 03 |6 2,7 (34 |2x8 3,5
QSK 60-G5 |ACQ2200-6 |2200 (6,05 |2,5 |3,22 |8 5 45 |3 3 03 |9 3 35 |2x12 |4
QSK 60-G7 |ACQ2500-6 |2500 (6,05 |2,5 3,22 |8 5 45 |3 3 0,3 |10 3 35 |2x12 |4

Tabnuua 5.2. SnekTpocTaHUMM OTKPLITOrO MCMOJTHEHWS!, C YacTOTON

60 'y, rabapuTbl, pa3mepbl MOMELLEHUS, pa3Mepbl

BXOAHbIX M BbIMYCKHbIX OTBEPCTUI Afsi BO34yXa U pa3Mepbl BbIXIOMNHOM Tpyobl (CM. puc. 5.5. — Nomeluenune gna AOY). bes
LyMO3aLLUTbl, Ha O4HY YCTaHOBKY.

15




6. TONNMNBHAA CUCTEMA

6.1. OObwee

B 3aBucUMOCTM OT NNaHMPOBKU MowankM TONSMBO

B ABUraTesnb MOXEeT nogaBaTbcsl Nbo:

1. HenocpeacTBEHHO 7K] HWXHero
pacnonoXXeHHOro B OCHOBaHUKN UMK

2. U3 NpPOMeXyTo4yHOro ©aka CyTO4HOro 3anaca,
pPacnonoXXeHHOro B MalUMHHOM MOMELLIEHWN WK
NOA KOXXYXOM YCTaHOBKM, KOTOPbI aBTOMaTUYECKN

Oaka,

3arnonHsieTcs M3 TOMNMMBHOIO pe3epByapa
XpaHeHus;
3. unm HEMNoCpeaCTBEHHO n3 TOMNMMBHOIO

pesepByapa - Npu yCroBuKn, YTO COEQUHUTENbHbIV
naTpyboK [aHHOro XpaHumnuwia pacronoXeH Ha
YPOBHE HE MeHee, YeMm Ha 500 MM Bbile
OCHOBaHWs, Ha KOTOpOM yCTaHoBreHa
9MNeKTpOoCTaHUuS.
OueHb BaxHO obecneunTtb, 4YTOObI TONNMBO NS
auratens  Obi1I0 YMCTbIM M coaepKano Kak MOXHO
MeHbLUe Boabl. [Mpn Hanuuum 3arpss3HeHUn B TONNnBe
MOXET MPOU3ONTUN 3acCOopPeHne BbIXOAHbLIX OTBEPCTUN
WHXEKTopa N MNOBPeXAeHNe BbICOKOTOUHbLIX AeTanewn
B cucTeme Brpbicka TonnueBa. Boga B TOnnuee
YCKOPSET KOPPO3MIO yKa3aHHbIX AeTanen.

6.2. PekomeHgauum no KayecTBy TONnuBa

CraHgapTHble XxapakTepuUCTUKM Tonnmnea

BaskocTb Ot 1,3 go 5,8 caHtucrokcos (1,3 - 5,8
(ASTM D445) MM B cekyHay) npu 40°C (104°F)
LletaHoBoe uncno MuHum. 40 npu t Beiwe 0°C (32°F)
(ASTM D613) MuHuM. 45 npu t HLke 0°C (32°F)
CopepxaHue He 6onee 0,5 % no macce

cepbl (ASTM

D129 nnn 1552)

Bopa v ocagok He 6onee 0,05 % obbema

(ASTM D1796)

[noTHOCTL Ot 42 po 30° API npn 60°F

(ASTM D287) (0,816 [0 0,876 r/em® npu 15°C)
Touka Ha 6°C (10°F) Hwxe HusLwen
NOMYTHEHMNS OKpy>KatoLLien Temneparypbl, Npu
(ASTM D287) KOTOPOW TOMMNMBO AOIMKHO paboTaTtb
30nbHOCTL He Bbiwe 0,02 % oT mMaccel

(ASTM D482) (0,05 % o1 macchbl npu CMeLLMBaHUN CO

CMa3KoM)

KncnoTtHocTb He Bbiwe 0,1 mr KOH Ha 100 mn

(ASTM D664)

MacnsHnctocte 3100 r wunu BbilLe

CwmasbiBaowaa 3100 r n Bbilwe

cnocobHocTb

OnpepeneHune XapaKTepucTuk AaunseribHoro
TOonnuBea

30MbHOCTbL — 3TO HanNMyMe MUHeparbHbIX OCTaTKOB
B Tonnuee. Bbicokasi 30MbHOCTb TOMNMBa BeaeT K
Ype3MEPHOMY  OKWUCMEHMIO  LUIMHAPOB  W/Wnu
NHXeKTOopa.

LleTaHOBOE 4MCNO — BOCMNMAMEHSIEMOCTb TOMMMBA.
UeM HWXKe UeTaHOBOE 4uCrno, Tem TpyaHee
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3anycTuTb U 3acTaBuTb paboTaTb gpuratens. Copta
TonnMBa C HWU3KMM LETaHOBbIM YWUCIIOM  TpyAHee
BOCMITAMEHSIIOTCA U TOPAT MeasnieHHee. OTO MOXeT
NpvBECTM K B3pPbIBHOW AeToHauun npu usbbiTke
TONnMBa B KaMepe CropaHus B MOMEHT 3axuraHus. B
YyCrNOBUSAAX  XONMOAHOM MNorogbl wnu B crniyyae
NPOOOIKUTENBHON Mario Harpy3ku  kenaTenbHO
nmeTb 6onee BbICOKOE LLleTaHOBOE YMCIIO.

Touyka NOMYTHEHUSA U TEKYYECTU — TOYKa TEKYYECTH
— 9TO Temnepartypa, Npu KOTOPOM TOMMMBO HE TeYeT.
To4ka MOMYTHEHMSI — 3TO TemnepaTypa npu KOTOpPoKn
13 TOMMMBAa BbIAENATCH KpUcTansbl napaduHa.
Touyka TekydecTn JOSMKHA ObITb HE MEeHee, YeM Ha

6 °C ( 10 °F ) HXe OKpyxatoLLie TemnepaTypbl Ans
TOro, 4YTOGbLI TONAMBO CMOrMO MepemeLllaTbcs Mo
Tpyb6onpoBogaM. Touyka MOMYTHEHMS OOSMKHA ObiTb
He Oonee, 4yem Ha 6°C (10°F) Bblwe TOYKK
TEeKy4yecTn ¢ TeMm, 4YToObl KpucTannbl napaduHa He
BbIOENANNCH M3 TOMMMBA W HE 3acopsinin cUcTemy
dunsTpaumm.

Cepa - KONMMYECTBO OCTaTOYHOW Cepbl B TOMMMUBE.
Cepa cBA3biBaeTcH Bnaron, obpasylowenca B
npoLecce ropeHunsi, C BolaeneHnemMm cepHom KUCMNOTbI.
BA3KoCTb — BAMSET Ha pasmep pachbifieHHbIX
Kaneno  npu  BhApbicke.  HecooTeeTcTBylOLASA
BSI3KOCTb MPUBOAMT K AE€TOHALMKN, NOTEPE MOLLHOCTM
N ype3amepHoMmy o6pa3oBaHuIO AbiMa.

Onsa cuctem nogaum Tonnmea “CUMMINS” npurogHsbl
BMAbI AnsTonnuea cornacHo TpeboBaHMAM
craHgapta ASTM unu 2.0.

6.3. Wcnonb3oBaHue TOonnuBa Ans
peakTUBHbIX ABUraTenen B AuM3enbHbIX
aBurarensx

TonnuBo AONA  peakTUBHbIX ABUraTene  MOXHO
ncnonb3oBaTb B AM3ErbHbIX ABUraTensix, ecnm OHO
nMeeT MMHUManbHoe LetaHoBoe 4ducno 40. OgHako
n3-3a 0Oonee HU3KOrO YyOenbHOro Beca ToMnMBa
BblgeneHve Tenna OygeT MeHblle Ha  Kaxayro
BMPbLICKMBAEMYIO €OuMHMLY TOMMMBa, a BbIXOA4Has
MOLLUHOCTb  ABuratens YMEHbBLUNTCA. Bonee
KOHKpeTHO, Bce apuratenn dupmbel "CUMMINS" ¢
TonNnMBHOW cuctemon PT, yctonumBo paboTatoT Ha
TONMMBE AN peaKkTMBHbIX aOpuratenen (6Gonblias
yacTb cepuii L10, NT, V28 u K). Tarke MHOropsaHble
Hacocbl  “Bosch”, ucnomnb3yemble ¢ ABuratensiMmu
cepuin A n B, o6rnagatoT CTOMKOCTLIO K TOMMMBY AN
peakTuBHbIX aBuratenen. OgHaKO POTOPHbIE HACOCHI
“Stanadyne”, ucnonb3yemsle ¢ cepuen B, obnagatot
NUWb  MWHUManNbHOW CTOMKOCTbIO. [lonb3oBaTento
cnegyeT  MEHSATb TOMMMBHbIE HACOCbl MPUMEPHO
nocre BblpaboOTKM OOHOW TpeTn MoTopecypca
ABuratens, Ho B LLeIlOM OHW BMOJSIHE NPUrogHbl AN
CTaHUM pPe3epBHOIO SJIEKTPOCHAOXEHNA wnu Ons
3MNEKTPOCTaHLUUIN C MarbIiM YACITOM MOTOYACOB.



6.4. TonnuBHbIK 6aK B OCHOBaHMU YCTaHOBKMU

[unsernbHble anekTpocTaHuun MoLHocTeo o 800
KB-A MoryT noctaBnatbcsi ¢ 6akOM B OCHOBaHUU UMK
6e3 Hero.

Ha  pekomMeHOyeMbiX  MMaHUMPOBKAaxX  MoKasaHbl
TOnnMBHbIE ©akn B OCHOBaHWMM YCTAHOBOK, W BbICOTa
nomeLLeHus no3sondeT OCYLLECTBUTb aTy
KOMMOHOBKY.

B pesynbrarte rosny4aeTcs aBTOHOMHas
ANEeKTpoCcTaHumus, He Tpebytowas AOoMONHUTENbHbIX
BHELLIHMX TOMSIMBHbIX MarncTpanen, KaHas Ans HUX U
nepekavmBamLlmnx HacocoB. CTaHUMM C TOMMMBHBIM
0akoM B OCHOBaHMM MOCTaBNSAOTCS B MOJSIHOCTbHO

roroBOM Kk paboTe  COCTOSiHUM CO  BCEMM
COEAVHEHUSIMM.
6.5. YctaHoBka 6e3 npomexyToyHoro 6aka

(Puc. 6.1.)

MpocTenwmnm pelleHMeM ABASETCA Nogada Tonnmvea
B ABuraternb HenocpeacTBeHHO M3 pesepByapa Ans
XpaHeHus U BO3BpaTa nepenuelierocd obbema u3
MHXeKTopa B pe3epByap. OJTO pelleHue OaHO Ha
Puc. 6.1. TlpuvHUMNManbHble orpaHWYeHnss SaHHOro
MeToda TakOBbl: ANA nojayn Tonnuea B ABUraternb
CaMOTEKOM  HeobXxoaMMO  pacnonoXuTb  BbIMYCK
pesepByapa He MeHee, 4em Ha 600 MM Bbiwe
OTMETKN OCHOBaHWS YCTaHOBKMW.

Mepenag pAaeneHnss B Maructpanu Bo3BpaTa
nepenuBa He [OMKEH nNpeBblaTb MNapaMeTpoB
cornacHo cneuudukaumm Ha geuratens. lNogatowme
TpybonpoBOoAbl U3  TOMMMBHOIO pe3epByapa K
ABUraTento OOSMKHbl UMETb CeYeHne n3 pacyeTta Ha

nonHbIn 06bem TonNnMBa npun nogavye ero CaMoTeKOoM.

fill pipe vent pipe
-

spill return GENERATOR

manhole

¥ level gauge

fuel supply

flexible

filter
=
1.1

drawn off =
cock i

brick or fabricated iron supports

draw off
»

¥

connectors

:b -
4 A

+
600 mm minimum

H

Puc. 6.1. be3 npomexxyTo4Horo TonnmeHoro 6aka

6.6. YcTtaHOBKa C NPOMEXYTOYHbIM
TonnMBHbIM 6akom (Puc. 6.2)

B cnyyae orpaHuMyeHHOW nnowagM BO3MOXHOCTU
nogasatb TOMMMBO B ABWratenb W3 pesepByapa
XpaHeHus HeT. B aTom cnyyae MOXHO yCTaHOBUTb
NPOMEXYTOYHbIA GaHK B MALUIMHHOM NOMELLEHUN UMK
BHYTpU Koxyxa OIY ona npamon nogadv Tonnuvea B

asuratenb. Cuctema Takoro Tuna MOXKeT ObITb
paclumpeHa " BKITOYaTb cnegyrowue
dhaKkynbTaTUBHbIE YaCTu:

1. ABTOMATMYECKMN  OYNNEKCHbIN Hacoc And

nepekayku  TOMMMBA W CUCTEMY NEepBUYHON
unbTpaumum Ans 3anycka pesepBHOro Hacoca Ha
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criyyam BbIxoga M3 CTPOSi OCHOBHOIO Hacoca.
MepekaumBaowme  Hacocbl  OOSMKHbl  ObITb
paccunTaHbl Ha Nodady NofiHoro oobema TonnmBea,
HeobGxogumoro Aans Aasuratens, TO eCTb, U3
pacdyeta obbema noTpebnsgemoro TonnvMBa WU
obbema Bo3BpaTa u3-3a nepenusa (Puc. 6.2.).

2. KnanaH c nagalowmm rpy3vukoM U MraBKon
BCTaBKOW, Cryalwun Ans npepbiBaHUS nogadn
TONNMBa B MPOMEXYTOYHbLIN Gak 1 Ans Bblaauun
CcurHana o noxape.

3. COpocHoM knanaH C MPUBOAOM OT MIIaBKOM
BCTaBKM On1s cbpoca cogepxmmMoro MectHoro 6aka
B OCHOBHOW Ha Crny4al noxapa BHYTPWU KOXyxa
9HEpProyCTaHOBKW.

Hetanu nogcoeavHeHuns ykasaHHoro obopyaoBaHus

nokasaHbl Ha Puc. 6.2.

to engine

BULK STORAGE TANK GENERATOR
N vent pipe
fill pipe

\J

manhole _ L

- .. spill return
level gauge  Pe— e 1

< flexible
- ~ connectors

~._ duplex fuel transfer pump T
= i1 # and filters L1
s B B A (I

o draw off =

drain off =
cock —p

brick or fabricated iron supports

Puc. 6.2. C npomeXxyTo4HbIM TONSIMBHLIM BaKom

6.7. TonnuBHbLIN BaK ANA eXXeAHEeBHOro
Mcrnonb3oBaHusA

OToenbHbIn Oak AnNsl eXxeQHEBHOro WMCMNofb30BaHUA

MoXeT umetb emkocTtb 500, 1250 wnm 2000 n, a

CUCTEMY NEpPEeKaykm MOXHO CKOMMOHOBaTb [Ans

aBTOMAaTM4YECKOW MnoJayu TonnmBa M3 OCHOBHOIO

pesepByapa [Ons XpaHeHUs TOMMMBa C MOMOLLBHO
3NeKTpoHacocoB, paboTawwux Mo curHanam oT

NMonnaBKOBOro BbIKHOYaTENS.

TonnueHble 6akn He gonyckaeTcs U3roTaBnMBaTb U3

OLIMHKOBAHHOIO >Xeresa BBMAY peakuun OuM3Tonnmea

C LUMHKOM.

BeHTMNsaumMoHHbIN NaTpyboK [ormkeH ObiTh BbiBEOEH

Ha HaMBLICLLUYHO TOYKY TOMMMBHOW cUCTeMbl. [uameTp

TPYOKM JOMKEH NO MEHbLUEN Mepe COOTBETCTBOBATb

anameTtpy naTtpybka. Heobxoommo npegycMmoTpeTb

Mepbl 3aluTbl OT  NPOHUKHOBEHMS rpssu.

MepenuBatoweecs TonnmBo u3 6aka exeOgHEBHOro

Nofb30BaHNSA MOXHO:

1. Nnbo HenocpeacTBEHHO NepekaunBaTb 00paTHO B
OCHOBHOW pe3epByap XpaHeHUs;

2. inbo nepekaumBaTtb B  3aALUMTHbIN  MOAOOH-
KOMMeKTop NPOMeXyToudHoro ©aka ¢ MOMOLLbIO
CMUCTEMbI aBapUWHOro onoBeleHnss 06 ypoBHe
TonnvBa B MNoAAoHe Ansd OTKMIOYEeHUs CUCTEMBbI
nepekavku Tonnmea npu obHapyXxeHun nepenvea
TOMNBA;



3. unn nepekaynBaTb NepenuBLLEECH KONMMYECTBO B
NOAAOH.
Mopatowmn natpybok Ha BGake OOMKEH HaxoauTbCs
Ha ypoBHe He MeHee, YeM Ha 600 MM BbilLe YPOBHS
pacrnonoxeHus  Asuratena  Oona  noaaepXKaHus
camoTeka TonnuBa K Asuratento. OH He [OorkeH
ObITb HACTOMbKO BbICOKUM, YTOObI MaKCUMaribHbIN
rMApPOCTaTUYECKMI Hanop TOMSMBOMOAKAYMBAIOLLErO
Hacoca AaBuratens (cm. TEXHUYECKNE [aHHble
asurartens) Mor ObiTb NPEBbILLEH.
MaTtpybok BO3BpaTa MPONUTOro TOMMMBaA He AOIKEH
ObITb BbILLE BbICOTbI BCACbIBaHWS TOMMMBHOIO Hacoca
asurartens. (CM. TEXHUYeCckMe AaHHble aBuraTens).
Ecnn npomexyTouHbii Gak ycTaHoBneH Ha 6onee
HU3KOM YPOBHE, YEM OCHOBHOW pe3epByap, TO BaXHO
B MarucTpanb Nepekavkn BKMOYUTb CONEHOUOHbIN
knanaH. Bce KOHeYHble NoacoeanHEeHNs K ABUraTenio
ONs orpaHuMyeHnst nepegayvm Bubpauuin vyepes Tpyobl
cnepfyeT BbINOMHATL TMMOKUMN pykaBamu.

6.8. bBak ansa ocHOBHOro 3anaca

HasHaueHune CUCTEMBI TONNMBOCHabXeHs
3aKNO4aeTcss B TOM, YTOObl XpaHWUTb AOCTaTOYHOE
KONMMYecTBO TOMNMBaA AN AOCTWXKEHUS uenen, ons
KOTOPbIX npegHasHadeHa  OaHHas cucrtema.
OcCHOBHble  GakM  XpaHeHuMst  OOMKHbl  UMETb
COOTBETCTBYIOLLME pa3mMepbl.

3anpaBka 0akoB Npom3BOANTCS  MOCPEACTBOM
3aNMBOYHOrO naTpybka, 3aKITHOYEHHOTO B
COOTBETCTBYIOLLNIA 3anuMpaembli Kopnyc,
pacnonoXeHHbIn Tak, 4Tobbl obecneunTb JOCTYN ONs
aBTOLIMCTEPHbI. OTOT LKA MOXET Takke codepXaTtb
cyeTuMK oOObemMa W u3BellaTenb NepPenoriHeEHNs,
NOAKMIOYEHHBIA K  MOMSIAaBKOBOMY  BbIKMOYATENHO,
BCTaBfIEHHOMY B JOHOK Ha bake.

6.9. OnpepneneHue cevyeHnAa TpybonpoBoaoB

MuvHumaneHbIi  guameTp  Tpyd  onpegensetcs
BXOAHbIM OTBEPCTMEM MepeKkayMBaroLLero Hacoca.
BHyTpeHHMIA guameTp TpyObl OOmkeH ObiTb He
MeHbLLle pasmepa Bxoda Hacoca. B cniyyae
nepekadkm TonnmMBa Mo TPyOHOW cucTemMe Ha
3HauUTENbHOE PacCTOsHME HeobGXOoAUMO YBENUYUTb
anameTtp Tpyb6. Ha Bbixoge 6aka, BO3MOXHO,
notpebyeTcsi yCTaHOBMTb BCMOMOraTesbHbI HAacoc
ans npegoTBpaLleHns BbICOKOrO  JaBneHus
BCacblBaHuA B TpybonpoBode. Bo Bcakom cnydae,
Heobxo4MMO He [onycKaTb YpPe3MEpPHOro AaBrieHUs
BcacblBaHuA B Tpybax. [lpu BbICOKOM AaBneHum
BCacblBaHuA  TonnmMBo  OydeT  mucnapATbCAa B
TpybonpoBoae v BcreacTBMe 3TOro nogadva Tonnumea
B ABUraTenb YMEHbLUNTCS.

Mpun onpegenexHvn anameTpos Tpyb Bceraa cnegyet
NOMHUTE O HeOBXOOMMOCTM  yynUTbiBaTb MageHue

OaBlieHnAa Ha (bmanpax, B apmarype U Ha
orpaHn4nTesibHbIX KnanaHax. MMbkas BCTaBKa
OOJDKHa ObITb yCTaHOBIEHa B uenax

npeaoTBpaLlleHns nepeaayn Bmbpaumm ot gsuraTtens
Ha Tpy6onpoBoabl. Ecnu aToro He caenatb, TO MOXeT
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NpoM30oNTK paspbiB TpybonpoBoaa 1 yTeyka Tomnnmea.
Mbkas BCTaBKa-NEpexogHWK AofkHa OblTb  Kak
MOXHO OnMXke K nNepekauynBalwWMM Hacocam
apuratens. Bce cBoboaHble cekumm TpybonpoBoaoB
Heobxogumo obecneuntb onopamm BO M3bDexaHue
pa3pbiBOB. [Na UCKNoYeHNs nepegayn Bubpauun Ha
cuCTeMy UCNonb3ynte TpyOHbIe NOABECKM.

He ponyckaeTtcd npoknagka OTKPbITbIX Y4aCTKOB
TONNMBHBIX Maructpanen BOGnu3n TpybonpoBoaos
OTOMNNeHus, neyen, oarnekTpokabenen  wnn
BbIXJIOMHbIX KOMnekTtopoB. Ecnn 30Ha npocTpaHcTBa
OKONo TpyOONpoBOAOB HarpeBaeTcs, TO TOMSIMBHbIE

maructpanu  cnegyet nsonupoBatb  Ans
npesoTBpaLLeHns neperpesa Tonnmea n
TpybonposogoB. Bce TpyObl neped  MOHTaXOM

cnefgyeT NPOBEPUTb Ha OTCYTCTBME TeYn 1 nx obuiee
COCTOsIHWE, a TaKkKe BHYTPeHHIol uucTtoTy. [Nepepn
3anyckoM HeoOXoOuMMO  MpPOM3BECTU  OOpaTHYH
NPOMBbIBKY BCeX TpyD, noaxogsawmx Kk 6akam, 4ToObl
He OOonyCcTUTb MonagaHue 3arps3HeHW B ABUratesb
n TpybonpoBoabl. [locne MoOHTaxa Heobxoaumo
CTpaBuUTb W3 TOMSIMBHOWM CUCTEMbI BO3ayx. [ns
yaaneHnst Bo3gyxa B Kakon-nmbo BbICOKOW TOuKe
CUCTEMbl HEODXOAMMO YCTaHOBWUTbL CMYCKHOM KpaH.
[nsi BbINONHEHUSA y4acTKOB C M3rMOOM npumeHsnTe
TPOWMHUKM C npobkamu, a He TpyOHble koneHa. JTO
Nno3BOMUT MPOU3BOAUTL MNPOMBIBKY TpyOonpoBoaoB
nyTem yganeHus npobok.

Bce pe3bboBble QUTUHIM HEOOBXOAMMO YMNMOTHUTL C
MOMOLLIbIO COOTBETCTBYHOLLEN NacThbl.
MpepynpexaeHue: He MNONb3yNTEChb JEHTON Ans
YMNOTHEHUSA dUTHUHroB Ha TOMMMBHbIX
Tpyb6onpoBoaax. MoxeT npou3onT OTPbIB NEHTLI U
3acopeHne Hacoca Unn NHXeKTopa.

6.10. OO6paTtHble TONNMBONpPOBOALI

OOpaTHble TONNMMBHLIE MarucTpanu cnyxaTt Aans
oTBO4A ropsyero TOMMMBa, He WUCMNOMb30BAHHOIO B
paboyem uukne aBuratens, OT UHXEKTOpoB 0b6paTHO
nMbo B pesepByap 419 XpaHEHUs TonnveBa wnun B
CyTO4YHbIn ©Oak. Tenno OT §MWHEro ToNnMBa
paccenBaeTcs B bake.

MpepynpexpeHune: He npoknagbiBante o6paTHbIN
TONNMBHbIM ~ TpybonpoBoa  HENOCPEACTBEHHO K
mMaructpanam cHabxeHus pgsuratens. TonnveBo B
9TOM Criyyae neperpeeTcst U pasnoxnTcs.

OOpaTtHble  TOMNMBHBIE  TpyboOMnpoBOAbI  Bcerga
OOMKHbI BBOOUTLCSA B pe3epByap UMM CYTOYHbIA Bak
Ha OTMEeTKe Bbllle HanbonbLlero BO3MOXHOMO YPOBHS
Tonnuea. [daHHOe nonoXeHwe crnpaBegnMeo  ANg
Bcex ppuratenen mapku “CUMMINS” ¢ TonnmeHon
cuctemonn PT (L10, NT, V28 n cepua K). OgHako B
3HeproyctaHoBkax B auratensax cepum B n C  wnun
QST30 c NnpMMeHeHeM CrnUBHbIX MarucTpanen ans
oTBOAa TonnuBa 3TO npuBedeT K CUPOHHON
nepejade TonmnuBa O0OpaTHO Yepe3 MNOAAoLLYHO
MarucTparnb, YTO caenaeT 3anycK TSHKenbiM, ecrnv ux
YCTaHOBMTb Bbie YpoBHA Tonnmea. OOpaTHbIN
TONNMBHbIA TpybonNpoBO4, HU B KOEM Clyvae He



JOImKeH OblITb  MeHblUe, YeM Ha OauH pasmep
nogatoilero Tpybonposoaa.

NPEQYNPEXOEHUE!

- TonnMBo [OMKHO ObITb YWUCTBIM U MOSHOCTbLIO
0e3BoAHbIM.

- TpybonpoBogbl [gns  TonmnuBa  Nydlwe  BCEro
BbIMOMHATb U3 YEPHbIX TPYO, a HE OLIMHKOBAHHbIX.

- Mpn  ocTaHoBKe  OBuratenss He  OOIDKEH
npoucxoguTb camoTek TonnmMBa No  Tpybam K
ABuratento.

- TemnepaTtypa TOnnMBa SIBMSIETCA CaMbIM BaXXHbIM
akTopom ansi obecneyeHns HeobXxoaMMbIX YCNOBUWN
paboTtbl asuratens. [lpy TemnepaType Tonnvea
Boiwe 71°C BBMAY €ro paclmMpeHuss npoucxoauT
CHWXXEHME BbIXOAHOW MOLLIHOCTM ABUraTensi.

- Wcnonb3oBaHne GunbTpoB ANA yAaneHus BoAbl
cnocobCTBYET 3alUnTe WMHXEKTOPOB W TOMSIMBHOMO
Hacoca n ynyJwaeT paboTy asuratens.

7. NOAroTOBKA BOAbI

7.1. OOLee

Cuctema oxnaxgeHuss [OBuraTensi NoABeEpXeHa
pXaBfeHuto 1M BO3AENCTBUIO  KaBuTaumn. [Ons
CBeOeHUss OO MMHMMYMa  CTeneHu  OaHHOro

BO3OENCTBMS B COBEPLUEHHO YUCTYIO U MPO3padHyto
oXnaxaaroLLyto BoAy MOXHO A06aBUTb CocTaB and
3alWmTbl OT Kopposun. Tawke Tpebyetcs pacTsBop
aHTUdpU3a ANsa  npenoTBpalleHns  3aMeps3aHus
OXnakaaroLLen XUOKOCTM B XONOAHYH norogy

7.2. Oxnaxpawollasi XMOKOCTb ANSA ABUraTens

Bopoa ans oxnaxaeHust JormkHa ObITb YMCTOM U He
cogepxaTb XUMUYECKMX MNPUMEcENn, Takux Kak
xnopugpl, cynbcaTtbl W KUCNOTbl, BbI3blBAOLLMX
kKoppo3uto. EE coctaB crnegyetr nogaepxuBaTtb
HECKOJIbKO LLIENOYHbIM, C NoKa3aTenem xecTtkoctu pH
B npegenax 85 wu 10,5 OOblYHO MOXHO
ncnonb3oBaTtb NGy BOAY, NPUrOAHYK AN NUTbS
npwv yCrioBUM NOArOTOBKW, OMMCLIBAEMOWN HUXKE.

3awmTa oT Koppo3un
[ononHuTenbHass npucagka K  OXnaxaarollewn
xmngkoctn  (“Cummins” DCA4 wunu paBHOLEHHas)
TpebyeTcss Onsa 3alWTbl CUCTEMbI OXNaXOEHWUst OT
3arpsA3HeHn, OT paspyLleHus Npunos U oT obLuen
Koppo3un. Takke peKOMeHAyeTCs MWCMosib30BaHue
aHTUpM3a, MNOCKONbKY KOHLUEHTpaumMsi cocTaBa
DCA4 3aBucuT OT Hanuumsa aHtudpusa. AHTUPU3
Takke B3aumopencteyeTr ¢ DCA4 gna obecneyeHuns
Gonbluel 3aLmTbl OT KOPPO3UN U KaBUTaLUMN.
Mopsapok AencTemmn obpaboTke
oxnaxgamLuemn XXnakocTtum
1. Hanente HeobxoguMmoe KONMWMYecTBO BOAbl B
CMeCUTENbHYK EMKOCTb U pacTBopute Tpebyemoe
konuyecTtBo coctaBa DCA.
2. [lobaBbTe Tpebyemoe KOMMYECTBO aHTU(pK3a,
€CnM OH WCMNOonb3yeTcsi, B BOAHbLIN pacTBOp W
TWaTenbHO pasmeLlanTe.

npu
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3. [JoGaBbTe OXNaXgaroLLylo >XUOKOCTb B CUCTEMY
OXNaXXAeHWs.

3awmTta oT oxnaxaeHus

AHTUDPU3 HYXHO [00aBnsATb B OXIIaXAAKLWYH
XWOKOCTb TaM, Fade eCTb BEPOSATHOCTb 3aMep3aHud,
ONs 3aWuTbl OBuratensa oT MoBpeXxaeHus us-3a
3aMep3aHna oxnaxgaroLen XXUaKOCTH.
PexomeHayetcs cmecb u3 50% aHTudpnsa/50%
BOAObl, TaK Kak KoHueHTpauus DCA4 3aBucut oT
Hanuuma aHTudppusa. [Hosmposky DCA4 cnepyet
YBEMMUYUTL OO0 MOJTYYEHUS] BbICOKOW KOHLEHTpauuu,
€CnNn B OXNaXOAlLWyK XUOKOCTb aHTudpus He
nobasnsetca. PekomeHayeTca aHTUPU3 C HU3KUM
coAepXaHnem cunukaTa.

7.3. MNoporpes aBuraTtens

Ecnn cuctema oxXIaxgeHus OCHalleHa
ynpaBnsieMbiMM  TEPMOCTATOM M MOrPY>KHbIMU
arneMeHTamMm nogorpesa, paboTalwumm OT CeTu
nepemMeHHoro Toka, To T3OHbI noaggepxuBalroT
HY>KHYIO TemnepaTypy OXnaxkgatoLlen XUAKOCTU npu
HU3KNX TeMnepaTypax.

OgnH  TOH, ycraHoBREHHbIN B  paguartope,
HedocTaToyeH [ANnd nycka wnv npeaoTBpalleHus
3amep3aHnsi, N03TOMY CrefyeT MCMNonb3oBaTb CMECh
C aHTUpPU30oM.



HAUMEHOBAHUE NPY UCMNONBb30OBAHN CAMOTEYHOW CUCTEMBI

31' SATBIDKKA HEOBXOVMO MOAHSTE OCHOBHOW PESEPBYAP, HeTans Ha Wwkacby B TONKe HANONHeHUR
> SUANETP-CETIR HO HE MPUNATATb K BAKY OBCY)XXUBAHUS! -
E BOMBLIMX YCUIIAA -

3 OBPATHBI KIATIAH 5 I.ff 1

4 MEXAHUYECKVI TIOXAPHBI KITATIAH C MIABKOW BCTABKOW, MPUMEYAHWE: COMMACYWUTE C MECTHBIM LY Jlonocs!
YCTAHOBJEHHbIA HALL BO3[YXO3AE0POM HA IBUTATENE YMPABINEHVEM BO3MOXHOCTb

5 CONEHOVIAHBI KNATMAH, BKITIOYAEMBI COBMECTHO C PABOTOM ABTOTPAHCMOPTUPOBK TOMIMBA il
HACOCA . 4 CwurHanusatop

6 TOMNVBHBIV HACOC, YIIPABITAEMBI/ [TOTTABKOBEIM ViamepyTens 0Bbema e HanonHeHvs
BbIKIIOYATENEM B BAKE OBCIY)KUBAHWS .

7 SATIBVORKA 2" knanaH BSP

8 3AIB/DKKA 2" BSP - —

9 CIVIB NS LWNAMA Gl

MPYMEYAHWE: MO3. 5, 6 NEKTPOHACOC it

ECIIN BAK CYTOYHOI'O OBCNYXXMBAHMA YCTAHOBIIEH BbILUE

30HA M3MepUTeNs HanonHeHns TMonnasKkoBbI BLIKNIOYaTeNb ANs ynpasneHns ~
PE3EPBYAPA, TO COJIEHOMAHbBIV KIMAMAH 1 MEPEKAYMBALIOLLIAA
j. r Kadenew coeauies o curHanusaTopom HACOC YCTAHABIIVIBAKOTCS PSJOM C PESEPBYAPOM [N
—T P “1 OBECTEYEHWA TONKAIKLEIO AENCTBUA HACOCA
5 MepenyckHas Tpy6a 1” BSP
% BosayLwHuk
. ot geuratens
1 Tpy6Ka HanonHenus 2" BSP (CTaHpapTHsii P %
IOk (A
¢ 1
1 i A
LLikad B TOUKE / MpubnuantensHoe A
HanonHeHus paccTosime 10 M = K [aBuratenio
(cMm. peTanb) \’r_‘/ V] 1 d
g / / 4( I Bak cyTouHoro
‘LA oBcnyxuBaHmus
L “In . s [oso &
% VTaloLV TONMMBONPOBOA . BAK OBCIY>KUBAHIISI
w B TOMXXE
KanunnsipHas Tpy6ka P / 4 5 8 MOMELLEHWM CO
K u3mepuTento " i v
Hanomfewﬂ /] 3awnTHas 30Ha u3 pacyeta |/] TonnuaHbii unkTp CTAHUVMEN
A Ha 110% emkocTb I - aamw_“" C?HEHO'."H‘a
.- {pesepeyapa Tonnusa z :

Puc. 6.3. BapnaHT MOHTa)ka OCHOBHOIO 1 paboyero TonnmMeHoro 6aka

MoLulHocTb PekomeHO0BaHHbIN

ANEKTPOCTAHLMN (KBA) B Makc. anvHa Makc. BbicoTa no Makc. uncno MAMETD TOVEbI
P u TOMMUBHON TPYObI (M) BepTUkanm (M) duTHHroB A P TPY
pesepse (orovmoB)
40 -800 6 0,9 6 1"
800-1500 6 0,9 6 1-1/2"
1500-2200 6 0,9 6 2"

Ta6nuua 6.1 PekomeHaoBaHHbIE NapaMeTpbl TONMMBHOW MarucTpanm
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PucyHok 6.4. Tunosasi cxema TOM/MBHON CUCTEMbI C GakoM B OCHOBaHMM M nogaven Tonnmea u3 pesepeyapa

]
f

1. Wkad ynpasneHnsa ana HanonHeHus 6aka, ¢ 11. KnanaH 3anopHbin

CUrHanm3aTopoM nepernonHeHUs 1 MaHOMETPOM 12. MNopgpoH (onuus)

2. InHusi-ykasaTtenb CTeNeHn HanonHeHns baka 13. CyTouHbI 6ak B OCHOBaHUN

3. JInHuA BEHTUNMpPOBaHUS 14. BblknovaTtenu nonnasKkoBble

4. MNpubop-ykasaTenb KonmMyecTsa TONMBea 15. OTBEpCTUE ANA PYYHOM 3anvBKU U BO3OYLUHUK
5. OcHoBHOWM Gak 16. Ykasatenb ypoBHS

6. OTBepcTHe AN cnvBa ocagka 17. CnyckHoe oTBepcTune

7. 3aWUTHbIA NOAO0H 18. MNpnbop n3BeLLeHnsa 06 yTeykax (onums)
8. BbinyckHOW KnanaH 19. TonnunBHLIN PUNBLTP

9. JlnHnsa nogaym B CyTOYHbIN Bak 20. TonnuBHbBIN Hacoc gBuraTtens

10. MNepekaynsaroLmin Hacoc
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8. CUCTEMA BbIXJIOMNA
8.1. OnpepeneHue pasmepoB

Cuctema oTBOJA ra3oB Ao/mMKkHa ObITb BbINOMHEHA TaKk,
YTOObI BbIXIOMHbIE ra3bl OTBOAWUMUCL B aTMocdepy B
onwkavwem yaobHoM mecTe B ycTaHoBKe. [nuHy
NyTU MNPOXOXOEHNA TrasoB U  YUCIIO MWU3MEHEHWUN
HanpasreHus cnepyet noaaepxuBaTb
MUHUManbHbIMM ~ BO  u3bexaHne  npeBbILEHUS
ONTUMarnbLHOro pasmepa.

PacyéT Bo3geincTBns Ha NpoTUBOOABIIEHME OCHOBaH
Ha CTEeMeHn OrpaHnYeHns MnpsAMbIMA  OTpe3Kamu
TpyObl, KOMeHamn W raywuTensMu. Yem MeHblue
BHYTPEHHUIN gnameTp TpyObl, Yyem OonblUe ee AnvHa
M YeM Yalle OHa MeHsieT HanpasneHue, Tem GornbLue
COMPOTUBIEHME NOTOKY.

Mpegen npotuBogasneHus Ana  OOnbLUMHCTBA
apuratenen “CUMMINS” coctaensdet 3 awonma Hg
(76 MM), xOoTA Yy OneKTpoCTaHUMW MOCnefHUX
MoZenen OH CHwxeH go 2 awrmoB Hg (50 mm) ¢
Yy4eTOM YKa3aHHOr0 MaKCMMarbHOro KOnm4ecTsa
BbIXJTOMHbIX ra30B.

Mpousseante  npubnuauTenbHoe  onpegenexHune
pasmepa TpyObl, HauMHas OT AMameTpa OTBEpCTUS
BbIMYCKHOrO naHua psgoM C  KOMMEeKTOpoM U
yBenuumnBas pasmep Ha 1" Ha kaxgple 20 ¢yToB
ASMHBI Unu koneH 3 x 90°.

8.2. BbI6GOp Tpacchl
Mocne onpegeneHust OKOHYaTeNbHOro pasmepa WU

Tpaccbl TpybONpOBOAOB W  [AYWNTENS  MOXHO
onpefenuTb  MaplpyT  BbIxJiona € YY4ETOM
cnenyoLwmx gakTopos:

Ha COeaUHUTENBHOM naTpybke asuratens

HeobXxoaMMO YCTaHOBUTbL MMBKMIA CUIbCOOHHBIN Yy3ern,
yToObl OBUraTenb MOr NepeMeLLaTbCcsa Ha onopax;

€cnn  rnywntenb MNPUXOAWUTCS CTaBUTb  BHYTPU
MaLLUNHHOIO NMOMELLIEHUs, TO HeobXoaMMO MOCTaBUTb
onopbl Ha norny BBUAY ero pusmyeckoro pasmepa u

Beca; MOXeT BO3HUKHYTb HeobXoaMMOCTb B
yCTaHOBKE  TemnepaTypHbIX LWBOB B  MecTax
M3MEHEHUSI  HanpaBneHus AN KOMMeHcauum

noBblEHMA TemnepaTtypbl B Tpybe BO Bpewms
paboTbl; BHYTPEHHWI paguyc koneHa 90° OormkeH
ObITb B 3 pa3a b6onblue guametpa Tpybsl (puc. 7.1);

NepBUYHBLIN MyLWNTENb criedyeT YCTaHaBnNuBaTb Kak

MOXHO  6Gnuke Kk ABuratesno;  OKOHYaHue
TpybonpoBoaa Bbixriona He crefyeT HanpaensiTe Ha
roptoume mMaTepuanbl/CTPyKTypbl, B cpeabl,
codepxalime  BOCMMaMeHsilowmecs napbl, rae
CyLLlecTByeT OMacHOCTb TOro, 4TO Trasbl CHOBa

nonagyT B TMNOMELlEHUE IJMeKTPOCTaHUuMM 4epes
BNYCKHOE OTBEepCTUE AN BO3ayXa, Ui B kakoe-nnbo
oTBEpCTME B [ApyrMe 3daHus B kBapTane. Bce
XEécTkne TpybonpoBoabl AOMKHbI OblTb YCTAHOBIEHDI
TakuMm obpasom, 4ToObl OTBEPCTME AN BbIMycka
oTpaboTaHHbIX ra3oB ABWratensi He noABepranoch
MexaHW4eckoMy HanpsbkeHuto. Tpaccy ans Tpyo
HY)XHO BbIOMpaTb TaK, YTOObl OHM OMUpanUcb Ha
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ANneMeHTbl 30aHnA Unn Ha CcywecTByloLine meTtalo-
KOHCTPYKUMN TaMm, rae Takme metoabl npuemMinemsbl.

\\eo

NOT TO SCALE

Puc. 8.1. KoneHo Bbixnona u ero paguyc (6e3
macLuitaba)

OCHOBHOVA IMyLLNTENb
usonupyolLee 1o -
YNNoTHeHne L

= |
™ - onopa Tpy6b!
i §

KPOHLLTE#AHbI NOABECKM C
3a30pom B 06pydax ans
oBecneyeHns NPooNbHbIX
nepemMeLLeHunin.

3alyUTHbIE
MNaCcTUHbI

Puc. 8.2. Cuctema Bbixnona



9. CMA30YHOE MACIJIO

CuctemMa cMasky OM3enbHOro Apuratenst aBnseTcs
OOHMM U3 CaMblX BaXHbIX €ro 9NeMeHTOB.
MpaBunbHO npoBedeHHas nepebopka ABuratens
(vHTepBanbl Mexgy CMeHOW Macrna, WHTepBanbl
Mexay 3ameHon dunbTpa, BblIGOp noaxoadiliero
mMacra) crnocobCTBYyeT NpPOASIEHNIO CpoKa ChyXObl
asurartens.

9.1. Pab6ouue napameTpbl Macna

AMepUKaHCKNI WHCTUTYT (HedTH API),
AmMepukaHckoe OOLLECTBO WCMbITAHUA MaTepuanos
(ASTM) n OO6LiecTBO aBTOMOOUMBLHBLIX WHXEHEPOB
(SAE) paspabotanMm UK COXpaHUIU  CUCTEMY
KnaccudukaumMm CMasouHbIX Macen Mo KaTeropusim
nx pabo4mx napameTpos.

9.2. PekomeHaauuu no cMaske ABurartenemn
"CUMMINS"

®upma "Cummins" pekomeHayeT WCMNOMNb30oBaTbh B
AN3erbHbIX auratensax BbICOKOKa4eCTBEHHOE
YHUBEpCanbHOe MOTOPHOE Macrno mMapkn SAE
15W/40. TMMpun TemnepaType OKpyxatowen cpeabl
Boiwe -15°C ucnonb3yetca Macno 15W40.
PekomeHaytoTCcs ANs MCNOnb3oBaHWS  criegytoLme
MUHUManbHble Mapku kKadectsa macrna: CH / Cl-4,
CH, nnn moxHo ncnonb3oBatb Cl-4 Tam, rae eLlé Het
B Hannumm macrna CF4, HO Hy)XHO COKpaTuUTb
nHTepBanbl Mmexay cmaskon. Kateropum APl CA, CB,
CC, CD, CE, CG4 He pekomeHaytoTcsa. He

NCMomnb3ynTe nx.
TemnepaTtypa okpyxatoLlen cpeabl B °F
40 20 0 20 40 60 80 100 120 140

1T T 1T 1T 1T T"1

Bee Bpemena roa
Boe spemena rona
3uMHYe ycrosust
3uUMHue ycroBus

ApKTU4eckie ycrnosust
[t 1 1 1t 1 1 |

-40 -20 -10 0 10 20 30 40 50 60

Temnepatypa okpyxatoLuei cpeapl B °C

Puc. 9.1. PekomeHayemas BA3KOCTL/COPT Macna no
SAE B 3aBMCMMOCTM OT TemnepaTtyp OKpyXatoLlen
cpeabl
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s ) ®©
OneKkTpocTaHuus g % E = qsz’r S g CneumdukaLumm no Macnam
=5 | Eo | 288 £5
Los 8 g2a 23
0o Q 5 R § 5= MpumeyaHue: ypoBeHb BA3KOCTM
PesepBHas Mogenb £5 S 4 R o) CMa304HOrO MacHia MOXHO BbIBPaTH 13
Moaenb MOLLHOCTb Aasurarens SF = a Tabnmupl 9.1 8 3aBUCMMOCTH OT
kB-A “«Cummins” TemnepaTypbi OkpyXaloLLeit cpefibl
n/ n n n
AC 39 39 4B 3.3-G1 8,4 132 12 7,5
AC 55 55 4BT 3.3-G2 11,5 132 15 8
AC 70 70 4BT 3.9-G4 15 132 19 11
AC 90 90 4BTA 3.9-G3 18 132 20 11
AC 115 115 6BT 5.9-G6 24 220 23 16,4
AC 150 150 6CT 8.3-G2 30 370 36 23,8
AC 160 160 6BTA 5.9-G2 31 220 26 16,4
AC 200 200 6CTA 8.3-G2 40 370 36 23,8
AC 250 250 6CTAA8.3-G2 | 51,3 370 32 23,8
AC 275 275 LTA 10-G3 51 420 37 36
ACQ 275 275 QSL9-G3 59 420 33 26.5 API CH
ACQ 350 350 NT 855-G6 69 420 70 38,6
AC 350 350 QSL9-G5 63 420 33 26,5
AC 400 400 NTA 855-G4 76 420 70 38,6 APICI -4
AC 440 440 NTA 855-G7 89 420 84 38.6
ACQ 515 515 QSX 15-G6 95,9 620 90 91
AC 550 550 KTA 19-G4 107 | 550 92 50 API CF4
ACQ 550 550 QSX 15-G8 105 620 90 91
AC 650 650 KTA 19-G8 135 750 130 50
AC 703 703 VTA 28-G5 140 920 176 83
AC 825 825 VTA 28-G6 164 920 176 83
ACQ 881 880 QSK 23-G3 161 600 120 103
AC 1030 1030 KTA 38-G3 198 1250 280 135
ACQ 1030 1030 QST 30-G3 184 1250 175 154
AC 1130 1130 KTA 38-G5 209 1250 280 135
ACQ 1130 1130 QST 30-G4 202 1250 342 154
AC 1435 1435 KTA 50-G3 261 2000 315 177
AC 1675 1675 KTA 50-GS8 309 2000 375 204
ACQ 2100 2100 QSK 60-G3 363 2000 380 280
ACQ 2250 2250 QSK 60-G4 394 2000 380 280

Ta6bnuua 9.2. Pacxog TonnvBa M OXNaxdarLWen XUOKOCTWU, pa3mMep €MKOCTM Ofisi TOMfMBa U CMa304HOro
Macna, XxapakTepUCTUKM CMa304HbIX Macer (3MeKTPOCTaHLMM C 4YacToTon HanpshkeHms 500u).
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= E ®©
OneKkTpocTaHuus g % E = qsz’r S g CneumdukaLumm no Macnam
=B | Eg | 325 =22
55 | 28 |53:|558
g 2 = 82| F==2 MpuMeyaHme: ypoBEHb BABKOCTM
PesepBHas Mogenk g 5 § A g ] CMa304HOro Macna MOXHo BbiOpaTb 13
Mogenb MOLLHOCTb,K & C = o Tabnmupl 9.1 8 3aBUCMMOCTH OT
B-A aBuratens o w TemrepaTypbl OKpyxatoLLen cpeabl

ni n n n

AC 44-6 44 4B 3.3-G1 9.7 132 12 7,5

AC 66-6 55 4BT 3,3-G2 13,4 132 15 8

AC 77-6 77 4BT 3.9-G4 17 132 19 11

AC 100-6 100 4BTA 3.9-G3 22 132 20 11

AC 135-6 135 6BT 5,9-G6 29 220 23 16,4

AC 165-6 165 6CT 8.3-G2 37 370 36 23,8

AC 225-6 225 6CTA 8.3-G2 48 370 36 23,8

ACQ 330-6 330 QSL9-G3 70 420 33 26,5

AC 350-6 350 NT 855-G6 74 420 70 38,6 API CH

ACQ 390-6 390 QSL9-G5 75 420 33 26,5

AC 383-6 383 NTA 855-G2 79 420 70 38,6

ACQ 498-6 498 QSX 15-G6 97,6 620 90 91 APICl-4

AC 616-6 616 KTA 19-G4 122 550 92 50

ACQ 616-6 616 QSX 15-G9 117,8 1620 90 91

AC 754-6 754 VTA 28-G5 154 920 [176 |[83 API CF4

ACQ 1030-6 {1030 QSK 23-G3 189 1000 |120 103

ACQ 1025-6 1025 QST 30-G2 197 1250 175 154

AC 1150-6 1150 KTA 38-G3 217 1250 |280 135

ACQ 1160-6 |1160 QST 30-G3 207 1250 175 154

ACQ 1232-6 |1232 QST 30-G4 240 1250 |342 154

AC 1450-6 1450 KTA 50-G3 265 2000 [315 177

AC 1590-6 1590 KTA 50-G3 291 2000 |315 177

AC 1930-6 1930 KTA 50-G9 330 2000 |375 204

ACQ 2200-6 |2200 QSK 60-G5 400 2000 |380 280

ACQ 2500-6 |2500 QSK 60-G7 471 2000 |380 280

Ta6bnuua 9.3. Pacxog TomnvBa M OXNaxdarLWen XUOKOCTWU, pa3mMep €MKOCTM Ofisi TOMfMBa U CMa30YHOro
Macna, XapakTepUCTUKM CMA304HbIX Maces (3NeKTPOCTaHLMmM C 4YacToTon HanpshxeHms 600ML).
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10. CUCTEMbI 3JIEKTPO3AMYCKA

O6bl4HO B BO BCEX 3MEKTPOCTAHUMAX B KadecTBe
WCTOYHMKA  MUTaHUS NPUMEHSAIOTCA  CUCTEMBI
3MeKTpMYECKOro 3arnycka ¢ batapesamu Ha 12 wnu
24 B noct. ToKa. HanpsxeHne gna 3anycka
onpeaensieTcsl MOLLUHOCTLIO ABuratens: ans 6bonee
MOLLHbIX OBUratenen npuMeHsieTca HanpsbkeHne 24
B B Uuenax yMEHbLUEHMA MyCKOBOTO Toka M
BCNeACTBME 3TOr0 — ceyeHus kabenda. YnpasneHue
3anyckoOM MNpOM3BOAMTCA C MOMOLLbIO MYCKOBOrO
coneHomga, KOTOPbLIN  yNpaBnsieTCd  CUCTEMOM
ynpaBfeHns 3NEeKTPOCTaHLMM.

10.1. TUMbl AKKYMYNATOPHbIX BATAPEN

MpumeHsitoTca Gatapen OBYX BMOOB — KUCMOTHbIE
CBUHLOBbIE UK  HUkeneBo-kagmueBble.  O6bIYHO
NCMNONb3YylOTCS CBMHLIOBblE GaTapen Kak HaumeHee
goporve. B cny4yae, ecnn tpebyetca GonbLUON CPOK
cnyx6bl npumensatoTca NiCd 6atapew.

10.2. Batapewn, Tpebyrowme TexooCcnyKMBaHUA
MpepnynpexpeHue

- He kypuTe n He gonyckanTe BO3HUMKHOBEHWUSA UCKD,
OTHA MMM WUHbIX MWCTOYHWKOB BO3ropaHusi BOMM3K
OaTtapen. Bblgensawowmncs npu 3apsgke BoOoopoa
ABNSETCHA B3PbIBOONACHbLIM ra3oM.

- Mpn obcnyxmeaHnn Gatapeu Heobxoaumo
HageBaTb KMCIOTOCTONKUI (papTyK, 3alUTHYIO MacKy
unn o4kn. B cnyyae nonagaHua anekTponuta Ha
KOXY WNW Ha ojexgy HemensieHHO CMoWTe ero
00nbLIMM KONMYECTBOM BOAbI.

- CHumaviTe meTannuyeckve npegmeTbl C 3ansiCTbs
pyku 1 obecneybTe 3almTy 3anscTbs U pyK.

- lMepBbIM oTcoeauHanTe oTpuuaTenbHbIN
npoBodHWK 6aTapen (“3emMnsa”) U NPUCOEAMHSANTE ero
nocneaHuMm.

- Bcernma cnegute 3a Tem, YTOOBbI
akkymynstopa  npousBoamnach B
BEHTUNMPYEMOM NOMELLEHNN.

3apagka
XOPOLLIO

MMyckoBas Oartapes QO/MKHA YCTaHaBNUBATLCS Kak
MOXHO Onmxke K anekTpocTaHumn, ¢ obecneyeHnem
poctyna K Helm gns  obcnyxuBaHus.  ITuM
npeaoTBpaLLaeTCs YMEeHbLUEHE CTENEHN 3apsaaa.

- Copepxute Bepx batapen n ee 3aXMMbl B YACTOTE.
- 3axumbl N Ux coeanHeHnss Heo6xoaMMo NMoKpbIBaTb
Ba3€NMHOM.

- Tpo4yHO 3akpennsanTe 3aXXuMbl, HO HE YPE3MEPHO.

- Mepuogmnyeckn npoBepsanTe YpoBEHb ANEKTPONUTA.
OH porkeH 6bITb Ha 10 MM BbiLLie NAACTUH.

- KoHTponupynte N3HOC peMHs 3apsigHOro
reHepatopa W PerynspHoO NpoBepsnTe HaTshKeHue
pPEeMHS CornacHo ykasaHUsM U3roToBUTens.

- He ponyckanTe oTcyTCcTBUA 3apsiga Ha baTtapee.
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10.3. bBartapewm, He Tpebyrowme
TexobcnyxmBaHus

ObGecneybTe NpaBUIBLHOCTb  BCEX  COEAMHEHWUN
©aTapeun 1 NnocTosiHHLIN 3apsa 6aTtapeun. MNocne atoro
B OTHOWEHMM Takmx 6Gartapenn Oonblie HU4Yero
npeanpvHMMaThb He TpebyeTcs.

10.4. CpeactBa Ana obner4yeHnA nycka

OO6bluHO TemnepaTypa oOXnaxaawwen >KUOKOCTU
nogoepxueaetcss Bbiwe 40°C gna  yckopeHus
3anycka pesepBHOW anekTpocTaHuuu. B cucteme
oXnaXgeHus ABuratens ycTaHOBMEHbl MOrPY>XHbIe
3NeMeHTbl C TepMmocTaTaMm M C NuTaHWeM OT
OCHOBHOIO  UCTOYHMKA  3neKTpocHabxeHus  Ans
obecne4veHunsa nogorpeea.

11. ANEKTPUHECKMUE COEANHEHUA

OnekTpuyeckne coefuHeHud, obcnyxuBaHue U
PEMOHT anekTpoobopyaoBaHus JOIMKHbI
Npon3BoaANTbLCA TONbLKO OMbITHbIMMU ]
KBannmumpoBaHHbIMK crneuunanucTamu-
aNeKTpukamu.

MpepynpexpeHue:

- OnekTpu4yeckme coeguHeHusa Heobxoanumo
BbIMOMHATL  COrMAcHO AEeNCTBYHLWMM  Npasunam,

CTaHgapTamM Unm MHbiM Tpe6OBaHVIFIM.

11.1. KabenbHble coegunHeHus

BBray OBWXEHWUIA 3MEKTPOCTaHUMKM Ha BMOpoonopax
aneKkTpuyeckme NoAcoeauHeHNs cnegyeT BbIMNOMHATb
rMBKMM kabernem.

Kabenb pomkeH COOTBETCTBOBATb  BbIXOOHOMY
HanpPsHXKeHU0 CTaHUMM U HOMUHanNbHOMYy TOKy. [pu
onpedeneHnn ero ceyvyeHnss HeobxoauMO y4ecTb

BHELLHIO  TemnepaTtypy, cnoco® MoHTaxa Wu
6rM3ocTb Npounx kabenen u T.4.

Heobxoanmo TWAaTenbHO npoBepsTb BCE
3NEeKTpUYeckne COeAWHEHUST Ha  LENOCTHOCTb.

TokonpoBoasias cnocobHOCTbL CUIOBbLIX Kabenen,
KOoTopas ykasaHa B Tabnuue 11.1, u nonepeyHble
ceyeHuss kabenewn, KOTOPbIE HYXXHO MCMONb30BaTb B
COOTBETCTBMM C  MOLLHOCTbIO  3NIEKTPOCTaHLNN,
yKasaHbl B Tabnuuax 11.2n 11.3.

C Apyron CTOPOHbI, CyLLECTBYET elle OOUH BaXHbIN
dakTop npu BblIbOpe BENUYUHBLI CeYeHnsa Kabenen.
Ecnn pacctosiHue mexgy Harpy3kon n reHepaTtopom
3HaAYNTENbHO, TO HA CTOPOHE Harpyskn nageHue
HanpskeHns MoXeT OblTb cnuwkoMm 60nblwrM BO
BpeMs nepexoHbiX npoueccoB. BenuumHy nagenHus
HanpsbkeHns B kabene MOXHO onpedenuTb Mo

dopmyne:



V3 xLxIx(R Cosg + Sin ) e

1000
e = nageHve HanpsxeHus, B
| = HOMUHanbHbLIN TOK, A
L = anuHa npoBodHuMKa, M
R = conpoTtusnexue (Om/km no VDE 0102)
X = peaktaHc (Om /km no VDE 0102)

11.2. YcTpomucTBa 3awWmThbl

Kabenu, COEOAVHSAIOWNE  SMNEKTPOCTAHLMIO c
pacnpegenuTenbHon cucTemom, 3alUULLEHbI
aBTOMaToOM AN aBTOMAaTU4YECKOro OTKMNIYEHUSA npu
neperpyske WM KOPOTKOM 3aMblKaHun (TONbKO
CTaHLMK C PYYHbIM yrpaBrieHnem)

11.3. TMNopaya Harpys3ku

NMopa4ya Harpy3sku

Mpyn nnaHMpoBaHUM pacnpenenuTenbHON CUCTEMBI
BaHO obecneuntb nogady cbanaHcMpoBaHHON
HarpyskM Ha anekTpoctaHuuio. Ecnm Harpyska Ha
ogHonm dhase Oyger  3HAYUTENBHO BbIEe, YEeM B
apyrux ¢gasax, To 370 BbI30BET Neperpes B 06MOTKax
reHepaTtopa, HapyweHue 6GanaHca a3 BbIXOQHOMO
HanpsPKeHus " BEPOATHOE nospexaeHue
YyBCTBUTENbBHOrO  TpexdasHoro  obopyaoBaHus,
NOAKMOYEHHOro K CUCTEME.

Heobxoanmo, 4Tobbl HM B ogHOM u3 da3 BenuMynHa
TOKa He MpeBblllana HOMUHanbHBIA TOK reHepaTopa.
Ons MoAKNoYeHns K CyLLECTBYIOLLIEN
pacrnpenenuTenbHOn CUCTEME MOXeT oOKasaTbCs
HeobxoauMbIM MPOM3BECTU M3MEHEHUS B HeW Ans
y4yeTa yKasaHHbIX )akTOpOB B 4aCTh HarpysKku.

11.4. KoadcdhunumeHT MOWHOCTH

Heobxoanmo onpeaenntb BENUYMHY ko3dhduumeHTa
MOLLIHOCTU (COS @) noacoeauHeHHoW Harpysku. [Mpu
cos @ Hmwke 0,8 c 3anasgbiBaHMeM (MHOYKTUBHAs
Harpyska) MoXeT NpPOou3oNTK neperpyska reHepaTopa.
OnekTpocTaHums obecneunBaet aKTMBHYO
HOMUHaNbHYO MOLLHOCTb n paboTtaet
yoosneTBoputenisHo npyn  cos¢@ o1 0,8 c
3anasgbiBaHmeM Ao cos ¢ = 1,0. Ocoboe BHMMaHue
HeobxooMmo yaenuTb yCTaHOBKaMm c
obopyaoBaHveM ONnNA KOppeKuMnm CoSs @,  Kak,
Hanpumep, KoHOeHcaTopbl, AN1A TOro, YToObl HUKOrga
He uMMen MecTo COS @ C onepexeHvem. 3To
NPVMBOAUT HEYCTOMYMBOCTU HAaMPSPKEHUS U MOXET
co3gaBaTb onacHble nepeHanpskeHnsa. OObIYHO Mpu
NMATAHUM Harpyskn OT JMeKTpocTaHuMn cnepyet

OTKITHO4NTbL BCE o6opy/:1,0|3aHV|e On4a Koppekunn cos @.
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NPOBOAALLAA CNOCOBHOCTb KABENA TUMA NYY

0,6 /1 kB
CEYEHVE
K/-(\'\EE{)IH 3emns ;1223,2:;5;)2; Mpu 40°C B BO3ayXxe
MHoro»fvmb— MHOI’O)GfMJ'Ib— MHOI’ONEMJ‘II:.— O,ElHON(}/IJ‘Ib— HO7RN-F

2,5 36 25 22 25 21
4 46 34 30 33 28
6 58 44 38 42 36
10 77 60 53 57 50
16 7 60 53 57 50
16 100 80 71 76 67
25 130 105 94 101 88
35 155 130 114 123 110
50 185 160 138 155 138
70 230 200 176 191 170
95 275 245 212 228 205
120 315 285 248 267 245
150 355 325 238 305 271
185 400 370 322 347 310
240 465 435 380 - -

Ta6nuua 11.1. MNpoBoaswas crnocobHOCTb CUMOBLIX
kabenen (Kabenun YVV (NYY) c NBX-usonaumen Ha
HanpsbkeHne 0,6/1 kB no VDE n TC)




AneKkTpocTaHuuA

Tposcanuan | Couamo
Poscpanan | TOXTOMMOR | xaGonm o mozayxe, | GG LT
Mopaenb MO:I(J;ZCTI: npy U=400 B u cpeab! 40p°-C), A Kaxxgom cpase
Cos@ 0,8
AC 39 39 56 76 16
AC 55 55 79 101 25
AC 70 70 101 123 35
AC 90 90 130 155 50
AC 115 115 166 191 70
AC 150 150 216 228 95
AC 160 160 231 267 120
AC 200 200 288 305 150
AC 250 250 360 382 2x70
AC 275 275 396 456 2x95
® ACQ 275 275 396 456 2x95
E AC 350 350 505 534 2x120
3] ACQ 350 350 505 534 2x120
:,g AC 400 400 577 610 2x150
%’ AC 440 440 635 684 3X95
= ACQ 515 515 743 800 3x120
= AC 550 550 793 915 3x150
ACQ 550 550 793 915 3x150
AC 650 650 939 1068 4x120
AC 703 703 1010 1220 4x150
AC 825 825 1190 1220 4x150
ACQ 881 880 1270 1335 5x120
AC 1030 1030 1486 1525 5x150
ACQ 1030 1030 1486 1525 5x150
AC 1130 1130 1631 1830 6x150
ACQ 1130 1130 1631 1830 6x150
AC 1435 1435 2071 2135 7x150
AC 1675 1675 2417 2440 8x150
ACQ 2100 2100 3030 3050 10x150
ACQ 2250 2250 3251 3355 11x150

Tabnuua 11.2. PekomeHnayemble ceveHuns kabenen (oans mogenen ¢ yactotom 50 My)
Mpumeyvanune: Kabenn YVV, c MNBX-nsonauuen, Ha HanpsbkeHne 0,6/1 KB, no ctangaptam VDE n TSE.
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AneKkTpocTaHuuA
MposopAwan CeyeHune
- CnocoGHoCT OAHOXWUITbHOro
PesepBHan Tok nonxon kabens B Bosayxe K:(Senﬂ (YVV) B
Mogenb MOLHOCTB Harpy3sku, A (t okp. cpenbl 40°C), _
A npu U=400 B n A Kaxpon chase
Coso: 0,8
AC 44-6 44 63,5 76 16
AC 66-6 66 95 123 35
AC 77-6 77 111 155 50
AC 100-6 100 144 191 70
AC 135-6 135 195 228 95
AC 165-6 150 238 267 120
AC 225-6 225 325 382 2x70
ACQ 330-6 350 477 534 2x120
in AC 350-6 350 505 534 2x120
Z
E ACQ 390-6 390 563 610 2x150
-
o AC 383-6 383 553 610 2x150
0
E ACQ 498-6 483 698 800 3x120
|—
< AC 616-6 616 890 1068 4x120
s
E[ ACQ 616-6 616 890 1068 4x120
AC 754-6 754 1089 1220 4x150
ACQ 1030-6  [1030 1488 1525 5x150
ACQ 1025-6 |1025 1481 1525 5x150
AC 1150-6 1150 1661 1830 6x150
ACQ 1160-6 {1160 1676 1830 6x150
AC 1232-6 1232 1780 1830 6x150
ACQ 1450-6 {1450 2095 2135 7x150
AC 1590-6 1590 2297 2440 8x150
AC 1930-6 1930 2789 3050 10x150
ACQ 2200-6 |2200 3179 3355 11x150
ACQ 2500-6  |2500 3612 3660 12x150

Tabnuua 11.3. PekomeHayemble ceveHUss Kabenen (Ana moaenen ¢ yactoton 60 N'y)
MpumeyuaHune: Kabenu YVV, c NBX-u3onsaumen Ha HanpsbkeHue 0,6/1 kB, no ctaHgaptam VDE n TSE.
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11.5 3asemneHue/TpeboBaHUA K 3a3€MIEHUIO:

Pamy anekTpocTaHuuM HeobxoouMo COeauHUTb C
3asemrnieHmeM. [ockorbKy yCTaHOBKa MOHTMpYeTCs
Ha amopTu3aTopax, TO NPOBOA 3a3eMIeHUst JOMKEH
OblTb TMOKMM AN NPEAOTBPALLEHUS Ero HapyLLEHUS
n3-3a BUOpauuii. [pOBOOHMKM 3a3eMNEHNs UMK
CKOObl [OMKHbI ObITb paccunTaHbl Ha MOSHbIA TOK U
COOTBETCTBOBATb TEXHUYECKMM HOPMaM.

11.6 lepekntoyeHne 0OMOTOK reHepartopa:
BonbWMHCTBO reHepaTopoB MNEPEMEHHOro  Toka
MOXHO MepeknyaTb Ha  pa3Hoe  BbIXOA4HOE
HanpsbkeHne. ObecneyvbTe HanmuMune BCEX ApPYrnX
COOTBETCTBYHLLMX 3/1EMEHTOB, TaKmx Kak
aBTOMaTMYECKME BbIKMOYaTenu, TpaHcdopMaTopbl
TOKa, kabenu n amnepMmeTpbl, 4O Havana paboTbl Npu
WNHOM HanpsiKeHWK.

11.7 NapannenbHasn paborTa:

Heobxogumo YyCTaHOBUTb OOMONHUTENBbHOE
obopyooBaHne AOna  Toro, 4Tobbl CTaHOApPTHbIE
9MEeKTPOCTaHUMM MornuM paboTaTb napannenbHo ¢

apyrumm An3enbHbIMU cTaHuusaMm nnm c
3HEeproceTbo.

11.8 WcnbiTaHne CONPOTUBIEHUA N3ONALUN:
lMepen 3anyckoM  3mneKTpoOCTaHUMM Mocre  ee

MOHTa)ka npoBeAuTe WUCNbITaHME COMPOTUBIEHMS
n3onauum  oBbMOTOK. ABTOMATMYECKUIA  perynatop
HanpskeHna  JomkeH ObiTb  OTCOeauHeH, a
BpaLLarowmnecs avoabl nmbo 3aKOPOYEHDI
BPEMEHHLIMU COoeuHEHNaAMN, NMBO OTCOEOUHEHbI.
Hy>HO Takke 0TCOeaNHUTL BCHO LieMb ynpaBrieHus.
Cnenyet wucnonb3oBatb MeraommeTp 500 B wunm
aHanornyHbin - npubop.  OTcoeaMHMTe  NpPOBOL
3a3eMreHnsl, COeOMHEHHbIN MeXOy HenTpanbio u
3emMrnen, un 3amepbTe BENUYMHY COMNPOTUBMEHUSA
Mexgy 3axumom K “semnen”. ConpoTuBreHue
n3onaumMm AosmkHo npesbiwate 1 MOm Ha “3emnio”.
Ecnn conpotnBneHne wusondumm meHbwe 1 MOwm,
HeobxoauMO NPOCYLUNTL OBMOTKY.

12. WWYMOIMYLWEHUE

!'B OonbLIMHCTBE cnyyaes NpUMEHeHUsI
3NEKTPOCTaHUUN BaxHO obecneunTb 3awWwuTy OT
wyma. Mmeetcsa pag yCTPOUCTB ANS1 CHUKEHWUSA
YPOBHS LLyMa.

NPEQYNPEXAOEHUE! Tpn akcnnyataumm  wnm

nposegeHun paboT OKOMo YCTaHOBKM Heobxoaumo

NpUMeHATb NpubopbI ANg 3almThl criyxa.

121 nywutenum

Kak ykaszaHo B Paspgene 4.10, rnywuTtenb CHUWXaeT
YPOBEHb LyMa OT Asuratens.
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12.2 Koxyxu

B pasgene 5.2 gaHo onucaHue LWyMO3alUUTHBIX
KOXYXOB, YMEHbLUAKLWMX LWYM OT 3MIEKTPOCTaHUMN B
Lenom.

12.3 [poume cnocoObI LWyMOrnyLeHUs:

[ns anekTpocTtaHuuin, pasmeLLeHHbIX B MOMELLEHUSAX,
ecTb Apyrve Buabl 06opyaoBaHus, Kak, Hanpumep,
aKyCcTUyeckue Xarwsau, paccekatenu u rnywutenu
BEHTUNATOPOB, a TaKke  Lymonornowarwowme
MOKPLITUS CTEH, KOTOpble NMOHMXAKT YPOBEHb LUyMa
OT 3EeKTPOCTaHLMMN.

13. BYKCUPOBKA (Mo6GUnbHblIe yCTaHOBKM)

13.1 loaroToBKa K bykcupoBke:

lNpoBepbTe BCE 3NEMEHTbI BGyKCUPHOrO
000opyaoBaHNA Ha aBTOTSArade M Ha 3NeKTPOCTaHLMK
Ha OTCYTCTBME  TaKuX NMOBPEXAEHUN: Kak
Ype3MepHbIN U3HOC, KOPPO3Wsi, TPELUUHbI, NMOTHYTbIV
jeTtanu unm ocnabneHHble 0oNToBbIE COeANHEHUS.
lMpoBepbTe COCTOSIHME LWUMH WU CTEMEHb OaBfEHUs B
HuX. [NpoBepbTe MCNpaBHYH pPaboTy BCeX 3adHUX
dap, ecnv TakoBble UMEKTCS, U YTO BCE OTpaXaTenu
yncTble U B paboyem CoCTOoSHUN

13.2 bByKkcupoBKa:

Mpn  OykcMpoBKE  MOBWUNBHOM  3NEKTPOCTaAHLUK
HeoBX04MMO MOMHUTL O TOM, YTO €€ MaHEBPEHHOCTb
1 TOPMO3HOM NyTb 3aBUCAT OT Macchbl npuuena.

HPELI,YHPE)KJJ,EHVIE
! Tpu nepemMeLleHmm MOBUITbHOM CTaHuUun
cobniogante npasBuna, HOPMbl U AOPOXHblE

npasuna. Cioga OTHOCATCA MpaBuna C ykasaHUeMm
HeobxoamMmoro obopyooBaHUSA M MakCUMasbHOM ©
MUHMMaITbHON CKOPOCTM.

! Hegonyctuma nepeBo3ka nogen Ha  camom
anekTpocTaHumn. He paspewanTte nepcoHany
CTOSATb WM exaTb Ha OYKCMPOBOYHOW TAre wunu
CTOSITb M XOOUTb MEXAY YCTaHOBKOMN N TAravyoMm.

! U3berante cnyckoB M oObeaxante sMbl, KaMHU U
MHble MPEnsATCTBMS, a Takke MATKUA  Unu
HEeYCTOMYMBbLIN FPYHT.

I Mepen BkNOYEHNEM 3a4HEr0 xo4a NpPoBepbTE, YTO
NPOCTPAHCTBO No3aau 1 Nog npuuenom cBo6oaHO.

13.3 TlNapkoBaHue:

MapkyinTe 9NeKTpPOCTaHUMIO Ha CyXOM pPOBHOM
yyacTke, Bblaepxwusatoiem ee Bec. Ecnun Tpebyetca
NnocTaBuUTb CTaHUMIO Ha CKMNOHE, TO CTaBbTe ee
rnonepek CKroHa, 4Tobbl OHa He Morfna CKaTUTbCS
BHM3. He cTaBbTe CTaHUMIO HA CKMOHaX C YKIMOHOM
Gonee 15'.



14. XPAHEHUE

[nuTenbHoe XpaHeHMe MOXEeT okasaTb BpedHoe
BO3OENCTBME Ha MABUratenb W Ha reHepartop.
NopoOHoe  BoO3gencTBME  MOXHO  CBeCTM [0
MUHMYMa MPaBUibHOM MOArOTOBKOW CTaHUMUM K
XPaHEeHUIo.

14.1. XpaHeHue aBuratens:

Osuratens Heobxogumo noABeprHyTb npoueaype
KOHCepBaLuW, BKIOYAIOWEN ero YMCTKY W 3aMeHy
BCEX XWAKOCTEN Ha HOBbIE NN Ha KOHCEPBALMOHHbIE
cocTaBbl.

14.2 XpaHeHue reHepaTopa:

Mpn XxpaHeHun reHepaTopa B
ocaxgaeTcs Bnara.

[na ceBegeHns OO0 MUHUMYMa OCaXKOEHUA XpaHUTe
reHepaTop B CyXoM nomelleHuu. Mpyu BO3MOXKHOCTH
npuMmeHsinTe oborpeBatennu B MNOMELWEHUN Ons
COXpaHeHns1 0BMOTOK B CYXOM COCTOSHUN.

lMocne nepuoga XpaHeHus npoBeauTe KOHTPOSb
n3onsumm, Kak ykasaHo B Pasgene 11.8.

ero obmoTKax

14.3 XpaHeHue GaTapeu:

Mpn  xpaHeHun  GaTapewdo  Heobxogumo  ee
noasapsbkaTb Kaxable 8 Hegernb 40 MOMHOro 3apsaaa.

15. TEXOBCINY>XUBAHUE 3NTEKTPOCTAHLUUA

MpaBunbHas nporpamma TexobCnyXuBaHUa urpaet
KMHOYEBYIO porb B 0GecneyYeHny OnuTenbHOro cpoka
Cry>06bl 3MEeKTPOCTaHLMN. PekomeHayemas
nporpaMma TexobCny>X1BaHUsi NPUBOAUTCS B KapTe
CO CpOKaMW NepuoanMvecKoro TeEXOOCNyXMBaHMS.
[aHHasi kapTa MocTaBnseTcs BMecTe CO BCemu
anekTpocTaHUusiMU. BbinonHATL TexobenyxuneaHme u

PEMOHT  [OOMXHbl  TONMbKO  KBanuuumpoBaHHbIe
cneumanucTbl. BbinonHeHHble paboThbl no
TEX06CNyXMBaHMIO n PEMOHTY [OJDKHbI
perncTpupoBaTtbCs B CreumanbHOM  XXypHane
TexobcnyxuBaHns. B obwem, reHepaTopHyto

YyCTaHOBKY HeobxoauMMo cogepaTb B umucTtote. He
JOnycKanTe CKOMSEHUS XNOKOCTEW, TakUX Kak MasyT
WM  MacnsiHag nMieHKa, Ha BHYTPEHHUX Wnn
HapY>XHbIX MOBEPXHOCTAX. BbITMpalnTe noBepxHOCTH,
NCMONb3ys MPOMbILLSIEHHLIN BOAHLIN O4YNCTUTENb.

16. OBLUME NPEOOCTOPOXHOCTU U

KOHTPOIJ1b NEPELA NMYCKOM

ANEKTPOCTAHLUUN

¢ [lpoussegute obwun ocmoTp  guratens wu
reHepartopa. [lpoBepbTe, HET N MONOMOK, TPELLMH,
BMSATUH, yTeYeK UM OCnabrieHHbIX COeAMHEHWNA.
[o ycTpaHeHusa Henonagok aKcnayaTMpoBaTb
3NEKTPOCTaHLUUIO He A0MyCKaeTCs.

e Yganute nNOCTOPOHHME npegMeTbl: raeyHble
KIMOYM, MHCTPYMEHTbI, BETOLb, 06PbLIBKM Bymarn u
T.M. U3 ABUraTens 1 reHepaTopa.

e [MpoBepbTe ypoBEHb TOMMMBA B CYTOYHOM Oake.
[onente TONMMBO B Cry4ae HeJoCTaTOYHOro
YPOBHS.

e [lpoBepbTe YpOBEHb Macrna B gBuraterne MepHon
penkon. [JononHUTe [0 HYXHOrO YPOBHS, ecin
ypoBeHb HM3KMA. OBbIMHO ypPOBEHb OOIMKEH ObITh
GrIM30K K MakcumarnbHOW OTMETKE.

e [MpoBepbTe ypoBEeHb BOAbI B paguaTope, CHSAB
Kpbiwky. Mpn HepoctaTke BOAbI AonenTe BOAbI.
YpoBeHb BoAbl OOMKEH OblITb HA 30 MM Hwke
FOpPfIOBMHBI.

e Boga pnans oxnaxgeHus  gpuratens  JOSbKHa
cogepXaTb aHTUpM3 M3 pacyeTa Ha camyro
HU3KYI0 TemnepaTypy B KOHKPETHOW MECTHOCTW.
Cmecb 3 50% aHtndpmsza . 50%  Boapl
obecneynBaeT 3alLMTy BO BCEX paniOHaX.

e [MpoBepbTe KOMMa4oK BbIMNYCKHOrO OTBEPCTUS ANS
BO34Qyxa B paagvaTope, M ecrim OHO 3acCOpPEHO,
O4MCTUTE M yaanuTe 3arps3HeHns nepea HUMm.

e [lpoBepbTe MaHOMETP BO3A4YLUHOMO dunbTpa. MNpu
Heo6X0OUMOCTM OUUCTUTE UINK 3aMeHUTe PUNbTP.

o Copepxute BXxogHoOe OTBEPCTME B YUCTOTE.

e YOocToBepbTeCb, 4YTO BO3dyx 6e3 npensTcTBuUn
MOCTynaeT B 3NEKTPOCTaHLUMIO.

¢ [lpoBepbTe kabenu GaTtapewn. [NogTaHUTE  KITHOYOM
3axumbl 6aTtapen u nokpoute KX cneumanbHbIM
COCTaBOM, a TaKkKe COoOepXuTe WX B YUCTOTE,
YTOObI HE NMPONCXOAMNITO KOPPO3UM.

o OTkponTe komnavkm Ha Oatapee W MNpoBepbTe
YPOBEHb KUOKOCTU B AYenKax. Mpun
HeobxoOuMOCTM  gonente  AUCTUINTMPOBAHHOWM
BOAbI 0O YPOBHA Ha 1 CM Bbllwe neperopoakn. He
3anvBanTe BoAy M3 BOAONPOBOAA, KUCMYIO BOAY
W KUCIOThI.

e [MpoBepbTe MNOMOXEHNE BHELLUHEro BbIKNOYaTENs
aBTomMaTa — OH AOoIkeH ObiTb B nonoxeHun “OFF”
(“BbIKI.”).

e [MpoBepbTe aBapuNHYO KHOMKY OCTaHOBA — OHa He
JOIKHa ObITb HaXkaTa.

[ ]

17. CUICTEMbI YNPABJIEHUA

3NEKTPOCTAHUUEN

Ans ynpaBneHust U KOHTPOMS B 3NEeKTpPOCTaHuuu

npUMEHeHa 3NeKTpoHHaa cucTema ynpasneHus. B

3aBNCUMOCTM OT TpeboBaHWA K reHepaToOpHOM

YCTaHOBKE MOXHO MCMOSIb30BaTb HECKOSbKO Pa3HbiX

CTaHAApPTHbIX cucTeM ynpaBnexus. K HUM oTHocATcs

cuctema pyyHoro ynpaeneHus mogenm ME 40,

aBTomaTtmyeckass cuctema ynpaeneHna P300 (c

KOHTPOSIEM COCTOSIHUSA 3NEKTPOCHAOXeHUA OT ceTwn),

cucTemMa aBTOMATUYECKOro YynpaerieHus nyckom P

2010 n aBTOoMaTmnyeckasi cuctema ynpasnenunsa 2020

(C KOHTPOMEM COCTOSIHUSI SNEKTPOCHAOXEHUS OT

cetn). lNynbT ynpaBneHWss  CNYXWUT ANA nycka u

OCTaHOBa reHepaTOpHOW YCTaHOBKW, OIS KOHTPONs

3a ee paboToOM N BbLIXOOHOM MOLLHOCTBIO, @ TaKke

Ons aBToMaTUYeCcKoro  OCTaHoBa B Crnyyae

BO3HWKHOBEHUSI  KPUTMYECKOW CUTyauuu: HU3KOe

AaBrieHve Mmacrna unv neperpes gsuraTens.



17.1 Myck c naHenu py4yHoro ynpaBrneHus
ME 40
e [lepeg nyckoMm  3MNeKTPOCTaHUMM  MNpoBepbTe

3alMTy 1 opraHbl ynpasnexHusa ns nycka ctaHumm
NOBEPHUTE BbIKIOYaTENb, 3anMpaeMblin Ha KoY, B
py4yHOE MOMoXeHne, B KOTOpOM OyaeT BKMAHOYEHO
anekTponutaxnue (mogynst DSE 701)

e [pn HaxaTum Ha kHonky nycka START (1) (MYCK)
OygeT nogaHo nuTaHMe Ha CconeHoug nogaym
TonnmMea, a 3atemM Ha crtaptep. KHOMKY Hy>XHO
AepXXaTtb HaXkaTom, Noka NpPon3BoaUTCS NPOKPYTKa

e Korpa asuvraTesnb 3anycTuTcs, cTapTep
oTcoeauHsieTcs U GnokMpyeTcss Npu Yactote Ha
BbIxoge reHepaTtopa 20 Iy,

e [locne pacuenneHns craptepa BKItoYaeTcs
3awmTa C KOHTporeMm no Tanmmepy (KOTOpbIv
YCTaHOBIEH Ha 12 c), yTO nossonger

cTabunmampoBaTth 4aBNeHWEe Macna, NOBbILLEHHYHO
TemnepaTypy ABUraTens 1 HapyLIeHUsl Npu 3apsae
6€e3 NHNLMNPOBaHNS aBapUAHOIO CUrHana.

e Ecnun reHepatop He 3anyCcTUTcH nocrie oTnyCcKaHus
NMyCKOBOW  KHOMKW, WNM  NpousongeT  OTkas
reHepatopa BO BpeMsi paboTbl, BbIKNO4YaTENb C
KIMFOYOM HY)XHO MOBEPHYTb B MOSIOXXEHME OCTAHOBA
(0), a 3aTem obpaTHO B NOMNOXEHME PYYHOro nycka
npexage, 4YemM MOXHO OygeT  OCyLlecTBUTb
MOBTOPHbIN 3aMycK CTaHLNN.

e [loka paBuratenb NporpeBaeTcsi Mocre nogayn
BbIXOHOM MOLLIHOCTH reHepaTopa,
aBTOMaTM4YeCKMiA BbIKMOYaTenb OOMKeH ObliTb B
nonoxeHun “ON” (“BKI1.”).

Puc. 171
KoHTponnep ynpaenenus, mogens DSE 701

17.2 NYCK C NAHEJIU ABTOMATU4YECKOIO
YNPABJIEHUA P300

KoHTponnep ynpaeneHna DSE 720 ¢ koHTponem
HapyLleHnn B CeTU ynpasnseT Au3erb-reHepaTopHOn
cucteMon. [laHHbIM KOHTpONnep npegHasHavyeH ans
CNexXeHnst 3a UCMpaBHOW MOAaYen ANEeKTPOIHEepPrumn
OT ceTu (nogctaHuum).

17.2.1 Py4yHoun pexum paboTbl

* [TaHHbIN pEXNM BKITHOHAETCS HaXkaTUeM KHOMKN @
CeeToamo oKoSo KHOMKM NOATBEPXKAAET 3TO
nencrteue.

HaxmuTe kHonky (O ons Havana anropuTma nycka
(Mpwn Takom pexnme 3agepxkn nycka Het). Nocne
nogayv NUTaHUNA Ha coreHoun BKIoYaeTcs
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Auratens ctapTepa. [iBuratens NpoKpyymBaeTcs B
TeveHne 10 c. Ecnu oH He 3anycTuTca 3a Bpems
NOMbITKM NPOKPYYNBaAHUSA, TO CTapTep OTKITYNTCA
Ha 10 c.

Ecnu gaHHbI anropyT™M BbINOMHAETCA B TeYeHue
Bonee 3 NONbITOK, TO NPON30NAET €ro NpepbiBaHNE U
6yneT nokasaH curHan “Otkas npu nycke” sl .
Mocne 3anycka gBuraTensi NpoM3onaeT pacLueneHme
cTapTepa u ero 6noknpoBka.

ABapunHble curHanbl ¢ 3agepXXKor (HU3Kasi CKOpPOCTb,
Manoe [fOaeBneHne macrna M T..)  OyayT
KOHTPONMPOBaTbCH  MOCMe  UCTEYEeHUs  BpPeEMEHM
3agepXkn “be3onacHoCTb BKITOYEHa”.

eHepaTop OyaeT paboTaTtb ©e3 Harpysku, ecnu He
Npou3oraeT HapyleHue cHabxeHuss OT ceTu.
leHepaTop ©Oygetr npogomkaTb paboTate noAa
Harpy3Kon He3aBMCMMO OT COCTOSIHUSI CETW.

Ecnn BbibpaH aBTOMaTUYECKUA PEXUM WU €CIn
9HeprocHabeHue OT ceTu B HOpMe, To cpabaTbiBaeT
Tanmep 3adepXKn OUCTAHUMOHHOIO OCTaHOBa, nocne
yero Harpyska nepeBogutcs Ha ceTb. [anee
reHepatop Oyger pabotatb 6e3 Harpyskm u Tem
caMbiM obecneumtca BpemMs Ha  OXnaxaeHue
asuratens. lMpu BbiGope kHonku STOP (CTOI)
coneHoua nogaun TonnuBa obecTodvBaeTcs, U
ABuratenb OCTaHaBMMBaETCS.

17.2.2 ABTOMaTU4YECKUN PEKUM

[aHHbIN peXxunM BKMHOYAETCa HaxXaTueM KHOMKK {rme},
CeeToamo y KHOMKN noaTBepXaaeT aTo AeNCTBUE.
Ecnn nponsongeT HapyLleHne sHepProcHabXxeHus ot
ceTn BHe npegena KoHUrypnpoBaHusa U gnntenb-
Hee yCTaBKW TanMepa 3afiepXku nycka, To
NHANKATOP HOPMaribHOrO0 COCTOSAHMS CETU racHer.
*Kpome 3TOro, B aBTOMaTU4ECKOM  pexume
KOHTPOSNMPYETCA COCTOsIHME BXO4a AMCTAHLMOHHOMO
nycka. Kak m npu 3sanycke anroputma rMycka B
pesyrnbTaTe HapyLIeHWUs B CeTU, Tak Npu nycke yepes
BXO4  AWUCTAHUMOHHOIO  3anycka  npoucxoguT
BbINONHEHWE crneayoLlero anroputma:

- AnA  yyeTa BO3MOXHbIX KpaTKUX COCTOSHWM
nepexoga OT 3HEpProcHabXkeHuss OT ceTM Wnu
BEPOSITHOM Bblgaun NOXHbIX curHanos
AUCTaHUMOHHOTO  Mycka  MHUUMMPYeTca  TaiMep
3agepkkM nycka cTaHuuu. [Mocre 3anuTbiBaHus
coneHomaa nodaun TonnuMBa depes %2 cekyHObl
BKMOYaeTcs  OBuraTenb  craptepa. [leuraterb

npokpy4mBaetca B TeyeHne 10 cekyHg. Ecnnm
ABuratenb He 3anycTuTca B TeYeHue MOMbITKU
NPOKPYTKN, TO cTapTep oTknountca Ha 10 cekyHn.
Ecnu gaHHbI anropyTM BbINOMHAETCS B TeYeHue
Sonee 3 NOMbLITOK, TO NPOM30OMAET €ro NpepbiBaHNE U
6ynet aaH curHan '=- “OTkas npu nycke”.

* [Mocne 3anycka guratens NPon3onaeT OTKIIOYEHne
cTapTepa u ero 6rnokupoBka. ABapuiiHble CUrHasnbl C
3a0epXKon  (HM3Kas CKOpPOCTb, Masrioe [faBreHue
mMacna wu T1.n.) OyayT  KOHTpONMpoBaTbCs Mnocre
3aBepLUeHNs 3aaepxkn “be3onacHoCTb BKoYeHa”.



Mpn nonb3oBaHUM  AUCTAHUMOHHBIM  MYCKOM  C
KOH(purypaumen nycka nopg Harpyskom wnm ecnm
HapyweHO 3HeprocHabXeHne OT CceTu, Harpyska
nepeBOAMTCSA Ha reHepaTop.

lMocne BOCCTaAHOBMNEHUS 3HEProcHabXeHus oT ceTu
BKMOYaeTCcsa TaMep 3afepXku OCTaHOBa, nocre ero
cpabaTbiBaHUS Harpyska MepekroYaeTca Ha CeTb.
3atem 3anyckaetca TanMMep OXNaXAeHud, 4To
obecneuvBaeT Asuratento nepuog oxnaxaeHus (180
c) 6e3 Harpyskm Ao octaHoBa. [locne wucTeyeHus
nepuoga oxnaxgeHus coneHoua nogayn Tonnvea
obecTtounBaeTcs M reHepaTop oOTknoyaetca. [pu
Haxatum Ha kHonky STOP (CTOIT) coneHovj
OTKITKO4aEeTCAa 1 reHepaTop OCTaHaBNMBaeTCS.

17.2.3 Pexxum ucnbitaHUn

[aHHbIN PeXnM akTUBUPYETCS HaXaTUEM KHOMKM .
CeeToauoa psaooM C KHOMKOW noAateepkaaeT AaHHoe

gencteme. [na 3anycka anroputma  MCMbITaHWUA
HaxxmuTe Ha kHonky O [Mocne 3anuTbiBaHWSA
TOMMMBHOrO  corneHomga dYepe3 Y2 CeKyHabl

BKIOYaeTcsa crapTep. [Buratens npokpyynmBaeTcs B
TeyeHne 10 c. Ecnu pgeuratenb He 3anycturca B
TeYeHWe [aHHOW NOMbITKK NPOKPYYMBaHULA, TO
ctaptep oTknoyaetcs Ha 10 c. Ecnu paHHbIA
anroputm npogorkaetca B TedeHue ©Oonee 3
MONbITOK, anropuTM Mnycka npekpawaeTca n Gyaget
nokasaH CMMBON OTKasa npy mycke !al .

Mocne 3anycka AgBuratens crtapTep OTCoeauHsieTCs
n GrnokupyeTcs. 3apepxaHHble cvrHanl
(MOHWKEHHas1 CKOPOCTb, HW3KOE [OaBlleHWe macna)
OyayT KOHTPONMPOBATLCHA NOCHE UCTEYEHNS] BPEMEHU
3agepxkn  “besonacHocTb  BKMoYeHa”.  Harpyska
OyoeT nepeknioyeHa Ha reHepaTop W yCTaHOBKa
Oygoetr pabortatb nog Harpyskom OO Bbibopa
aBTOMATUYECKOTO  pexuma unu noka He Oyper
Haxata konka CTOI.

Mpu BbIGOPE KHOMKM ~TOM &) conexHong Tonnmea

obecTounBaeTcs npnBoanT reHepaTtop K OCTaHOBY.
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17.3 Tyck c naHenu ynpaBneHus
aBTomMaTtuyeckum nyckom P2010

17.3.1 Py4yHon pexum

* [1poBepbTe 3aLWUTY M OpraHbl ynpaBneHus,
3anyckaroLme areKTPOCTaHLUMIO.

NMPUMEYAHUE: Ecnu undgposor Bxos
CKOHMrypmpoBaH Ha GrOKMPOBaHUE NaHeNn u ecnum
OH akTuBeH, To Ha XKW nosButca nkoHka . Korpa
naHenb 3anepTa, TO UBMEHEHME PEXNMOB byaeT
HeBO3MOXHO. MpocmoTp npubopos €D XypHana

@ cobbITWit e 3apucHT OT 3anupaHnsa naHernu.

* [ina 3anycka anroputMa nycka B Py4YHOM pexume
Ha)>XMUTE Ha KHOMKY U‘_T) Mpun HaxaTum Ha KHOMKY
START (MYCK) () (koHTponnep B py4HOM pexume)
3anyckaeTcs anropuTM nycka aNeKkTpOCTaHLUUN.
NMPUMEYAHUE: B oTOM pexnme HeT 3afepxku
nycka.

» TonnuBHbIN coneHouna 3anuTbiBaeTCA M BKIOYAETCH
ctaptep. [Buratenb nNpoKpyunmBaeTca B TeuyeHue
3agaHHoOro nepvoga BpemeHu. Ecnu guratenb He
3anycTutca B TeYEeHWe MONbITKN MPOKPYTKU, TO
cTapTep OTKIIOYaeTCa Ha 3afdaHHbI Nepuog MOKOS.

[Mocne BbINOMHEHUA 4YuMcna MONbITOK  Gonblue
3adaHHOro anroputM nycka npekpawaeTtca W’
NOABIIAETCA CMMBOJT OTKasa npu nycke laa C

MUraoLLMM MHAMKaTOPOM OCTaHoBa L.

* Korga asurarternb 3anycTuTcs, cTapTtep
OTKMoYaeTca n GrnoknpyeTca npw 3agaHHOM YacToTe
Ha BbIxoge reHepartopa. [loBblweHe AaBrneHus
mMacna Takke MOXHO  WCMOMb3oBaTb AN
OTCOEeAVHEHNst OBuraTensi ctaptepa, O[HAKO €ero
Henb3s  UCNonb3oBaTb ana  onpepernexHus
MOHWXKEHWS UMW NOBbILLEHNSI CKOPOCTU BpaLLEHUS.

* [eHepaTop GyaeT pabotatb 6e3 Harpysku, ecnu He
OyneT nepegaH curHam OUCTaHLMOHHOMO nycka, W,
ecnu BblIGpaHO YCTPOMCTBO MEPEKITHOYEHUS Harpy3ku
B Ka4yeCTBE MCTOYHMKA YynpaBreHusi, TO BbliOpaHHbIN
BCMOMOraTesnbHbI BbIXOA OyAeT akTUBHbIM.

* Ecnn curHan AnMCTaHUMOHHOrO nycka OyaeT CHAT,
reHepatop ©OygeTr npogomkatb paboTtate nog
Harpyskou, noka He ByaeT BblbpaH aBTOMaTUYECKUN
peXUM. CpaboTtaet Tanmep 3a0epXKu
ANCTaHUMOHHOIO OCTaHOBa, MOCMe Yero Harpyska
Oynoet oTcoeauHeHa. 3aTem reHepatop 6yger
paboTtatb 6e3 Harpysku, 4TO 0Gecneynt Bpems Ha
oxnaxgeHvie asuratens.

* [Mpn HaxaTum Ha kHomky CTOIN (0) oTknoumTCs
TONMMBHbIN CONEHOMA, U FeHepaTop OCTAaHOBUTCS.

17.3.2 ABTOMaTU4YE€CKUN PeXXUM paboTbl
NMPUMEYAHUE: Ecrn undpposon BXof,
CKOH(UIYPUPOBaHHbIA  Ha  3anupaHve  MaHenw,
aktmBeH, T0 Ha XKW Gyger nokasaHa MKOHKa
Korma naHenb 3anepta, TO M3MEHeHMe Moaynen
6yneT HeBo3MOXHO. [lpocMoTp npuGopos € u
XypHarna CoObITuiA HE 3aBUCUT OT 3anupaHus

naHenn-



* [laHHbIN pexum akTMBMpyeTCs MNyTeM HaxaTusl Ha

KHOMKY . Ceetogmog psgomM C  KHOMKOM
noaTeepxpgaet 9Tto  genctBune.  Korma  curHan
OUCTaAHUMOHHOTO Mycka nepedaétcd  Ha  BXOA
ONCTaHUMOHHOIO MycKa, MHULMUPYETCS CreaytoLmii
anropuTm:

AKTMBHbBIA ~ MHOMKATOP  AUCTAHUMOHHOIO  Mycka
3aropaetcs (ecrnm OH KoHdwurypupoaH). C y4éTom
BO3MOXHOCTU  JIOXHbIX CUrHamoB MHULMUPYEeTCA
TanMep 3a4epXKn rnycka.

* [Mocne 3agepXkm nycka 3anuTbiBaeTcsl TOMSIMBHbLIN
coneHoui, a 3atem 4epe3 1 C BKIHOYAETCS NPUMBOS
cTtapTepa. [suratenb NPOKPyYMBaeTCs B TeveHue
3afaHHOro nepuoga BpemeHnun. Ecnn gBuratenb He
3anycTUTCA B TEYEeHWe MOMbITKA MPOKPYTKW, TO
cTapTep OTCOoeauHsIieTCsl Ha 3adaHHbIA nepuoa. Ecnn
3TOT anropuytTM MpoJoSPKaeTca Aofblue 3aJaHHOro
yucra norbITOK, TO anropuTM  Nycka NpepbIBAeTCs U
nosiBNsieTcA CMMBON OTkasa nmpu nycke '=ad B
COMPOBOXAEHNM MUratoLLIEro CUMBOJIa OCTaHoBa & .

Korma  pgBuratenb  3anyctutcs, TO  cTapTep
oTcoeauHsieTcss U BnokupyeTcss npu  3a4aHHOM
yacToTe Ha BbIxofde reHepaTopa. [loBbileHMe

JaBrneHus Mmacna TakKKke MOXHO MUCMNOMb3oBaTb ANs
OTCOeOMHEHNA OBuraTens craptepa, OLHaKO ero
Henb3s  MUCMNONb30BaTb ans  onpegeneHus
NOHMKEHMSA WUIN MOBbILLEHNSI CKOPOCTW BpaLLEHMS.
*Ecrim  BbIOpaH  BcrnomMoraTenbHbLIN BbIXO4 AONS
Bbldayn curHana Ha nepeknioveHne Harpyskm, TOo OH
aKkTmsupyeTcs.

*[locne cHATMS curHana AUCTaHUMOHHOIO nycka
BKMOYaeTCs TaMep 3afepXXKku OCTaHOBa, Nocrne ero
cpabaTbiBaHus, CuUrHan nepeknioYeHnst Harpysku
CHUMaEeTCS M Harpyska CHUMaeTCs.

3arteM MHUUMUpYETCS TalMep OXMaXdeHusl, 4To
obecneunT gpuratento BpemMsi Ha oxnaxgeHune 6e3
HarpyskM OO0 ero OcTaHoBa. TanMmep oOxnaxaeHus
oTpabaTbiBaeT CBOE BPEMS, U CONeHoug nogayu
TONMMBA OTKIHOYAETCS, OCTaHaBMBas reHepaTop.
*Ecnn  curHan  AOMCTAHLMOHHOIO nycka BHOBb
aKTUBMPYETCS BO BPEMSI OXIaXOEHMUS, CTaHUMS
CHOBa MPUMET Harpyaky.

KHOMKa

KOHMrypu-
KHOMKa poBaHus/ KKW-aucnnen
NPOKPYTKM  XypHana

KOHCUrypmpyemble
nonb3oBarenem
YKKN-ungnkatopsl ¢
TEKCTOBbIMW BCTaBKaMu

NHOUKaTOPbI
HencnpaBHOCTU

MHAMKaTOPbI
Harpysku

VHOMKaTOPbI Ha
reHepartope

000
ol ol ['] @] 4]

KHOMKa nycka

(B py4HOM pexume)
pexum
ocTaHoBa  PY4HOW pexum aBTOMaTUYECKUI PeXUM

(koHdbur.) (KOHMUryprpyembIin BBOA)
KOHpUrypupyembliii +

Puc. 17.3 OnucaHue opraHoB YynpaBneHns Ha
naHenu koHTponnepa DSE 5210

17.4 Tlyck c naHenu aBToMaTu4ecKoro
ynpasneHusi P 2020

17.4.1 Py4yHon pexum

* [lpoBepbTe  3aWMTy U  oOpraHbl
cnyxawiue ans nycka aneKkTpocTaHUun.
MpumeyaHue: Ecnv undpoBor Bxoa,
CKOHOMIypmnpoBaHHLIN Ha 3anupaHue naHenu,
akTmBeH, To Ha KK 6yaeTt noka3aHa UKOHKa
Korga naHenb 3anepTta, TO UIBMEHEHME MOAYNEN
OyneT HeBO3MOXHO. [pocmoTp npnbopos @ u

xypHana cobbitnit @ye sapucut ot 3anupaHus
naHenm.

* NS MHNUMMPOBaAHWUS anropuTMa Mycka B PyYHOM
PEXNUME HAKMUTE Ha KHOMKY @) (korga KoHTponnep
COOTBETCTBYET PpY4YHOW KHoMke) [pu HaxaTum Ha
kHornky nycka START (IMYCK) (I) HauyHeTcsa anroputm
nycka.

NMPUMEYAHUE: B oatom pexume paboTbl HeT
3a0EepXKn Mycka.

« [IBMratenb NpoKpyyYMmBaeTCsi B TeYeHWe 3adaHHOro
nepuoga spemeHn. Ecnu gsuratens He 3anyctuTcs B
TEYEeHNe  MOMbITKM  MPOKPYTKM, TO  CcTapTep
OTCOeauHseTCa Ha 3adaHHbIin nepuwon. Ecnn atoT
anropuMTM NpoaorkaeTca Aosblue 3a4aHHOro Yvcna
nonbITOK, TO anroputM  MNycka npepbiBaeTca WU
MosIBNAETCS  CMMBOM OTkasa npu nycke l=d B
COMPOBOXAEHUN MUralOLLIErO CMMBOMA OCTaHOBa L
*Korpa pgBuratenb  3anyctutcsi, TO  cTapTep
oTcoeauHsieTcs U OnokupyeTca npu  3afaHHOM
yacToTe Ha Bbixoge reHepartopa. [loBbilleHue
OaBneHns Macna Takke MOXHO MCMomb3oBaTb AN
OTCOeAMHEeHNst OBuUraTensl ctapTtepa, OAHAKO ero
Henb3sl  UCMoNib30oBaTb ans  onpegeneHus
MOHMKEHHOW WIS MOBbLILLEHHOM CKOPOCTH.

* [eHepaTop 6yneT pabotatb 6e3 Harpysku, ecrnv He
Bbl4aH CUrHan OUCTaHLMOHHOMO nycka, u, ecnun obino
BbIOpAHO YCTPOMCTBO MEPEKNIOYEHUS Harpysku B
Ka4yecTBe MCTOYHMKA YNpPaBieHUs, COOTBETCTBYHOLLUN

ynpasneHua,

BblOpaHHbIi  BCMOMoraTenbHbli  Bbixog — Oyader
aKTUBUPOBAH.
*[pn CHATMM cuUrHana AWUCTaHLUMOHHOIO nycka

reHepatop 6ygetr npogomkatb paboTatb nof
Harpyskom, noka He GygeT BblbpaH aBTOMaTUYECKUIA
pexum. Koroa cpabotaeT TanMmMep 3a4epKKu
ONCTaHUMOHHOIO  OCTaHoOBa,  Harpy3ka  Oyget
oTcoeamHeHa. 3atem reHepaTop byaeTt pabotatb 6e3
HarpyskuM, 4To obecneunT BpeEMS Ha oxnaxaeHue
apurartensi.

* [Mpn HaxxaTumn Ho kHonky CTOI1 (0) obecTounBaeTcs
coneHoua  nogays  TOnNNMBaA M reHepaTop
OCTaHaBNMBaeTCs.

17.4.2 ABTOMaTUYECKUI PEXKUM PaboThbl
MpumeyaHue: Ecnv undpoBor BXoa,
CKOH(pMrypMpoBaHHbIN Ha 3anupaHve naHenwu,
akTmBeH, To Ha KK/ 6ygeTt noka3aHa UKOHKa
Korga naHenb 3anepTta, TO UIBMEHEHME MOAYNEN
6yneT HeBoaMoxHo. MpocmoTp npubopos €D u



XypHana cobbITuil He 3aBMCMUT OT 3anupaHus

naHenu
* [laHHbIN pexum akTMBMpyeTCs MNyTeM HaxaTusl Ha

KHOMKY . Ceetognong psaoM C  KHOMKOW
noaTeepxgaet 9Tto  gencteune.  Korga  curHan
OUCTaAHUMOHHOTO Mycka nepedaeTtcd Ha  BXOA4

OUCTaHUMOHHOIO MycKa, MHULMUPYETCS CreaytoLmii
anropuMTM: aKTUBHbIA MHOWKATOP AUCTaHUMOHHOIO
nycka 3saropaetca (ecrnm oOH KoHdwurypupoaH). C
YYETOM BO3MOXXHOCTU NOXHbIX cuUrHanoB
MHULMUPYETCS TaMep 3adepKKn nycka.

* [Mlocne 3agepxkm Mycka 3anuTbiBAETCs CONleHoug
TONMMBA, a 3aTeM 4epes 1 ¢ BKoYaeTcsa ABuraTenb
cTtapTepa. [suratenb NpPOKPyYMBaeTCs B TeveHue
3ajaHHoOro nepuoga sBpemeHu. Ecnu gBuratens He
3anycTUTCA B TEYEeHMe MOMbITKA MPOKPYTKW, TO
cTapTep OTCOeauHsIeTCsl Ha 3adaHHbIA nepuoa. Ecnn
3TOT anropuytTM MpoJOoIPKaeTca Aofblue 3aJaHHOro
yucra nomnbITOK, TO anropuTM  Nycka NpepbLIBAeTCs U
nosiBNseTca  cuMBON OTkasa npu nycke '=af B
COMPOBOXAEHUN MUTAOLLIETO CMMBOSIA OCTaHOBA & .

«Korpa pgBuratenb  3anycturcsi, TO  cTapTep
oTcoeauHsieTcs U BnokupyeTcs npu  3agaHHOM
yacToTe Ha BbIxofde reHepaTopa. [loBbileHMe

JaBrneHust Macrna Takke MOXHO MCnonb3oBaTb AN
OTCOeOMHEHNA ABUraTens craptepa, OOHaKo ero
Henb3s  MCMofb30BaTb ans  onpeaeneHus
MOHMXXEHMST UMW NOBbILLEHUSA CKOPOCTM BpaLLEHUS.
*Ecrnn  BbIGpaH BcrnomoraTenbHbLIM  BbIXOA4 — AOJIS
nepegayn curHamna nepeknoyeHns Harpysku, TO OH
aKTMBMpyeTCs.

*[locne cHATMSE curHana AUCTaHUMOHHOIO nycka
BKMOYaeTCs TaMep 3afepXXKku OCTaHOBa, Nocrne ero
cpabaTtbiBaHUsl, CUrHanm MNEPEeKNtoYeHns  Harpysku
CHMMaeTCsd U  Harpyska cHumaeTcda. 3aTem
WHULMMPYETCA TanMep oxnaxaeHusd, uto obecneyumT
OBUraTento BpemMsi Ha oxnaxgeHue 6e3 Harpysku oo
€ero octaHoea. TarMmep oxnaxaeHust oTpabaTbiBaeT
3a[laHHOe BPEMS, U CONeHOMA ToMMBa OTKIHOYaETCS,
OCTaHaBnMBas reHepaTop.

*Ecnu  curHan  AMCTaHLMOHHOMO
aKkTmBMpyeTcs BO BpeMS
3MEKTPOCTaHUMSA NPUMET Harpysky.

nycka CcHoBa
oxnaxaeHus,

17.4.3 Pexunm ucnbiTaHuA

NMPUMEYAHUE: Ecnu undpoBon Bxoa,
CKOH(UIrYpMpOBaHHbLIN Ha 3annpaHue naHenu,
akTuBeH, To Ha KK 6yaeT nokasaHa MKoHKa
Korga naHenb 3anepTta, TO UBMEHEHME Moaynen
6yaeT HeBo3MoxHo. MpocmoTp npubopos €D 1
KypHana cobbiTuit He 3aBWCUT OT 3anunpaHus

naHernu.
[na MHMUMMPOBaHMSA anropuTMa Mycka B pexume

UCMbITAHUS  HaXXMUTE Ha  KHOMKY . Korpga
KOHTpONNep HaxoguTCs B PeXMME WUCMbITaHusa (Ha
9TO yKa3blBaeT CBETOAMOLHbI WHAMKATOP PSOOM C
KHOMKOW), anropuTM nycka OyaeT WHULUMUPOBaH
HaxxaTnem Ha kHonky nycka START (I).
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NMPUMEYAHUE: B ostom pexume paboTbl HeT
3aJepXKun nycka. 3anutblBaeTca coneHoug Tonnmea,
3arem BKIHOYaeTCH ABurartenb. Osuratenb
NPOKpy4YMBaeTCH B TeYeHne 3aaHHOro nepuoaa.

Mpn cHATMM curHana OUCTaHUMOHHOIO Mycka
reHepatop OygeT npogomkatb paboTtatb noa
Harpyskomn, noka He GyaeT BblIOpaH aBTOMATUYECKUN
pexum. Koroa Tammep 3adepXKu AUCTaHLWMOHHOro
ocTaHoBa cpaboTaeT, Harpy3ka OyaeT oTcoeauHeHa.
3atem reHepaTop 6ygeT pabotaTtb 6€3 Harpysku, 4T
obecneunTt BpeMsi Ha OXNaxaeHue aBuraTens.
CrapTep BbIKNIOYaAETCA Ha 3afaHHbI nepuod. Ecnu
3TOT anropuTM NpoJosKaeTca Aorblle 3agaHHOro
yucna nombITOK, TO anropuTM nycka npepbiBaeTcs u
NOSBNSETCA  CUMMBOM OTkasa npu nycke '=o B
COMPOBOXAEHUN MUratOLLLErO CMMBOMA OCTaHOBa L.
*[eHepaTop OymeT npogomkatb paboTaTtb nog
Harpyskom He3aBMCMMO oT COCTOSHMSA
3HEeprocHabxeHns oT cetu unm BXoda
ONCTaHUMOHHOIO nycka, noka He Oypet BbiOpaH
aBTOMATUYECKUA  PEXUM. Ecnn  BbiGupaetcs
aBTOMaTUYECKUN pPEXMM, a 3dHeprocHabxeHue OT
CEeTU B HOPME, M CUrHan AMCTaHUMOHHOIO nycka Mnog
Harpy3kom He aKTUBEH, BKMIOYAeTCa Tanmep
3a0epXKM OMCTaHUMOHHOrO Mycka, Mocrne u4ero
Harpyska oTkntodaeTcs. 3atem reHepatop paboTaet
6e3 Harpysku, 4To obecnedmT BpeMs Ha oxnaxaeHue
asurartensi.

Mpun BbIGoOpe kHoMkM CTOI (0) oTknoyaeTca BbIXOA
reHepatopa (ecnM OH  CKOH(UrypupoBaH), W
coneHoua nogayn TomnmBa oOGecToumBaeTcs, 4TO

npmBOoAUT K OCTAHOBY reHepartopa.
KHOMKa
KOHdpurypm-
KHOMKa poBaHus/

NPOKPYTKW  XypHana KOHGUrypupyembie

nonb3oBarenem
YKKU-nHamkaTopsbl ¢
TEKCTOBbIMUW BCTaBKamu

XKKW-aucnnen

NHOUKaTOPbI
HencnpasHOCTU

MHAMKaTOPbI
Harpysku

MHAMKATOPbI Ha
reHeparope

KHOMKa nycka
(B py4HOM pexume)

aBTOMaTUYECKUIA PeXUM

(koHUrypupyembliii BBOA)

pexum
ocTaHoBa

PYYHOIN pexum
(koHdpU.)

KOHUrypmpyembin +
Puc. 17.4 OnucaHue opraHoB YynpaBfieHNs Ha
naHenu koHTponnepa DSE 5220

18. OBLUME NPEAOCTOPOXXHOCTU U

KOHTPOJ1b NOCJE NYCKA NNIEKTPOCTAHLUUA

e [MpoBepbTe YyCTAHOBKY Ha OTCYyTCTBME HEOObLIYHOro
Lyma unu Bubpaumn.

e [poBepbTe BbLIXMOMHYKD CUCTEMY Ha OTCYTCTBUE
yTeuexk.



e [MpoBepbTe paboTy 3nMEeKTpOCTaHUMM Ha OCHOBE
nokasaHui npubopoB Ha MynbTe ynpaBfeHus.
[MpoBepbTe TemnepaTypy Asuratens n aBneHue
mMacna no npubopam Ha nyneTe. [laBneHve macna
OOIMKHO OOCTUYL HOPMasibHOW BeSMYuHbI Yepes 10
C rnocne nycka anekTpocTaHuuu.

e [lpoBepbTe BbLIXOOHOE HAMPSPKEHUE W  4acToTy

3MNeKTpOoCTaHLMM no npubopam Ha naHemnu
KoHTponnepa. [lpoBepbTe Ha  BOMbTMETPE
HampsbkeHue:  HanpsbkeHne  mMexay  dasammu

aomkHo Obite 400 B, a wmexagy dason wu
HenTpanbto 230 B. [poeepbTe, 4YTO YactoTa B
XONOCTOM pexume pasHa 51 - 52 'y (B ycTaHOBKax
¢ vyactotoun 50 N'y) wnm 61-62 Ny ANs yCTaHOBOK C
yactotom 60 [u B cny4ae MexaHUYeCcKoro
perynatopa n 50 'y wnm 60 My B ycTaHoOBKax €
3NEKTPOHHBIMM perynaropamu. BbixogHoe
HanpsbkeHne perynupyeTtcs Ha 3aBofe-
nsrotosutene. PerynmpoBKy AOMMKHbI NPOU3BOAUTb
TOMbKO CneunanucTbl, UMetoLmne Aonyck.

e Ecnn HeTr B Hanuuum BopoHarpeBaTtenst Ang
nogorpesa 6noka gsuraTens, noganTe Harpy3ky Ha
9MNEeKTPOCTaHUMIO Nocne ee pasorpeBa B TeyeHue
10 MMHYT Ha XONOCTOM X0Ay (B MOAENSIX C PyYHbIM
yrnpaBrieHNEM).

MogxkntoyeHve Harpyskm K  9neKkTpocTaHuumm

npou3soauTca cneayowmm obpasom:

e [MpuBeanTe BbINYCKHOW BbIKMOYATENb HA NaHEnu
reHepatopa B nonoxenue "ON" (Bkn).

e [MpuBeanTe nepeknoyvaTenyu  Harpysku
nnaskue npeaoxpaHuTenu) Ha
pacrnpegenutenibHoOM  LWKUTEe  MNOOYEepéaHo B
nonoxexnne "ON" (Bkn). BBugy 9TOro Henb3s
BHE3anHoO  nodatb  MOSMHYK  Harpysky  Ha
3neKkTpocTaHumio. B npoTnBHOM cnyyae gsuratenb
MOXeT 3arfoxXHyTb WNN Xe u3onauus obmoTKu
reHeparopa MOXeT HapyLUUTLCHA U CropeThb.

e [MpuBeaunTe BbIKMNOYATENb HA BbIXOAE reHepartopa
B uenu B nonoxenve "OFF" (Bbikn.) nepen Ttewm,
KaK OCTaHOBWUTb 3NIEKTPOCTaHLUMIO.

e [laiiTe BO3MOXHOCTb ABUratento nopabortatb 6e3
Harpysku ewé 5 MUHYT C Uenblo ero oxnaxaeHus,
a 3aTem OCTaHOBUTE €ro.

e HH B KoemM crniyyae He 3Kcnnyatupymte
9MNEeKTPOCTaHUMIO A0  YCTpaHeHus  Kakon-nnbo
HencnpaBHOCTW, eCriv TakoBasi UMeeTCS.

(nnn

19. OCTAHOB JJIEKTPOCTAHLUUU

19.1 Mopaenu ¢ py4YHbIM yrnpaBrneHUeMm:

¢ [lepeq ocTaHOBOM reHepaTopa BbIXOAHOW aBTOMAaT
reHepatopa formkeH ObiTb B nonoxeHun "OFF"
(Bbikn.).

e OnekTpocTaHuMa AomkHa paboTatb 2-3 MUHYTHI
6e3 Harpysku.

e [Inga OoCTaHoBa reHepaTopa noBepHUTE
BbIKJTHOMaTENDb C KtoYoM B nonoxenne CTOIM "O",
B pe3ynbTaTe 4ero corneHoug nogavv Tonnvea
obecTounBaeTCca U reHepaTop OCTaHaBMBAETCS.
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19.2 Mopaenu c aBTOMaTUYECKUM

ynpaBneHuem:

e OneKTpocTaHuus OorkHa paboTtatb 2-3 MUHYThI
6e3 Harpysku.

e [lpn  BbIGOpe  nonoxeHus  ocrtaHoea "O"
obecTounmBaeTcs coneHoug nogayum TonnmBa U
reHepaTop OCTaHaBfMBaEeTCs.

20. NAHEJIN YNPABJEHUA
MaHenu  ynpaBneHusi, KOHTPONSt M 3alUThbI
yCTaHOBIEHbl Ha pamMe OCHOBaHUsi reHepaTopa.

20.1 CwucTtema py4Horo ynpaeneHus - ME 40

YnpaBneHue nocpeactsom koHTponnepa DSE 701

3 amnepmeTpa

1 CHETUMK MOTOYaCcOB

1 BOJIbTMETP-4acToTOMEpP (nocpeacTBoM

cBeTOOMOoAa) U CENnEKTOPHbIN NepeknoyaTenb

e MaHomMeTp Ona  ykasaHuMs  YpoOBHSA  Macna
aBuratens

o YKasaTenb TeMnepaTtypbl oxnaxgaroLwen XnakocTu
aBuratens

¢ KHOMnKa aBapumHOro octaHoBa

e 3-NMONIOCHbIN aBTOMaTUYECKU

BblKIno4YaTesrb

reHepaTopa

A vt

—dy,

A Lo

)

H

g wRE~-9

Pwuc. 20.1.1
MaHenb py4Horo
ynpasnexus ME40

Puc. 20.1.2
MaHenb py4Horo
ynpasnexHus DSE701

20.1.1 XapaktepucTuku KoHTponnepa DSE 701

e KoHTponb 1 3awuta gsuratens

e PaboTa c BbIknO4aTensl C KIKYOM Ha nepegHen
naHenm

[}

20.1.2 ABapwuiHble cBeTOgMOAbI KOHTpPOnepa

DSE 701

e Bbicokas Temnepartypa asuratens

OTkntoYeHre Npu HA3KOM JaBrneHun macna

OTKnoYeHre Npu NpeBbILLEHUN CKOPOCTH

OTkntodeHne npu oTkase npu 3apsige Gartapew,

npegynpexaexHune



20.2 TEXHWYECKMUE XAPAKTEPUCTUKU

NAHEINWX CUCTEMbI YNIPABINEHUA P300

e YnpaBrneHne C MOMOLWbB  aBTOMaTUYECKOro
KOHTponnepa DSE 720 C dyHKUMen
npegynpexaeHnsa O HapyLUEHWAX B CETU

e CrtaTtunyeckoe 3apsgHoe YCTPOWCTBO
aKKyMynsiTopHom 6atapeu

e KHoOMkKa aBapuMHOro octaHoBa

20.2.1 XapaktepucTtuku koHTponsnepa DSE 720

e KoHTponb 3a aHeprocHabxeHnem oT ceTu

e OpraHbl aBTOMAaTMYECKOro ynpasneHusi paboTon
SMNeKTPOCTaHUMM U ee OCTaHOB

e Bblgaya curHana Ha nepeknoyaTenb Harpysku

o [lpokpyTka umdgpooro KK

e KOHpurypaumss C nepegHen naHenu yCTaBoOK
TanmMepoB W Toyek cpabaTbiBaHMA aBapUMHbBIX
CUrHanos

¢ [MpocToe KHONOYHOE yrpaBrieHue:

“OFF MANUAL — AUTO — TEST — START”

(“BbikntoyeHo  PyyHon pexunm — ABTOMaTUYECKUN

pexum — Ucnbitanmne — Myck”)

NU3mepeHus KKWN-
aucnnes

e HanpspkeHue reHepaTtopa, (B) (F-N)

e Tok reHepaTopa, (A) (LI, L2, L3)

e YactoTta reHepaTtopa (L) ¢ HanpskeHue B ceTu
(B) (F-F / F-N)

Temnepatypa oxnaxageHus asuratens

[aBneHne macna gsuratens

CkopocTb BpalleHus gsuratens

Uuncno moToyacos apuratens

HanpshkeHne 6atapeun gsurartens

HanpspkeHne Gatapeun yCTaHOBKM

BeIrMN4YnH nocpeacTBom

ABapuiHble cUrHanbl

lMoHWXeHHOe HanpsXXeHne reHepaTopa
CeepxTokK

MpeBbieHne ckopocTn
MoHmxeHHoe/HanpsXKeHne ceTun
MoHwkeHHaa/noBbILWEHHas YacToTa ceTu
Hu3koe naBneHne macna

Bbicokasi Temnepatypa gsuratens
Huskoe HanpsikeHne batapen

OTtkas npu 3apsage

OTka3 npu nycke

ABapuUNHbIA OCTaHOB

NHpukaums cBeToguogamm
e CeTb B Hann4mm

CeTb nog Harpyskomn
"eHepaTop B HAaNN4mMm
"eHepaToOp Nog Harpyakom
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Puc. 20.2 KoHtponnep DSE 720 AMF

20.3 TEXHUYECKHME XAPAKTEPUCTUKU

NAHEJIM CUCTEMbI ABTOMATUYECKOIO

YNPABJIEHUA P 2020

e YnpaBneHue Ha OCHOBE MOMHOCTLIO
aBToMaTtmyeckoro koHTponnepa DSE 5220 ¢
OyHKUMEN npegynpexageHna o HapyLlleHUsIX
3NEeKTPOCHabXeHns oT ceTu

e CTtaTtnyeckoe 3apsgHoe yCTponcTeo baTtapen.

¢ KHoMnka aBapunHOro octaHoBa

20.3.1 XapaktepucTuku KoHTponnepa DSE 5220

e KOHTpONb 3a COCTOSIHMEM 3HEProcHabXeHus oT
ceTwn.

e OpraHbl aBTOMaTUYECKOro
3NEeKTPOCTaHUMER, MYCK N OCTaHOB

e Bblgaya curHan Ha nepekntoyaTtenb Harpysku

e [luctaHuMoHHaga cBA3b Mo uHTepdency RS 232
unu no wuHe RS 485 "Modbus".

o [IporpamMmmupoBaHue YCTaBOK C NepeaHen naHenu

o Lindposon XKKW ¢ npokpyTKOM cTpaHuy,

e XXypHan peructpauum cobbiTun -
CUrHanoB, BbI3bIBAIOLLMX OTKIOYEHME

¢ [MpocToe KHOMOYHOE yrpaBneHne

e KHonkn ynpaBnexus «Stop/Reset, Auto, Manual,
Test” (“OctaHoB/COpPOC, aBTOMaTUYECKUA PEXMM,
PYYHOW PEXUM, UCTbITAHKE")

ynpasneHus

aBapUnHbIX

M3mepeHusa nocpeactesom KKU
HanpsikeHne reHepatopa, (B) (F-F/F-N)
Tok reHepatopa, (A) (LI, L2, L3)

YacToTta reHepaTopa (')

PeakTBHas MoLLHOCTb reHepaTtopa (KBA)
AKTMBHaAsi MOLLHOCTb reHepaTtopa (kBT)
Cos ¢ reHepatopa

[aenenna macna asuratens (¢/a°. v 6ap)
Temnepatypa asuratensd (°C n °F)
CkopocTb BpalleHus asuratens (06./MuH.)
Yucno moToyacos apuratens
HanpsikeHue B ceTu, (B) (F-F / F-N)
YactoTa cetn ('u)

HanpsikeHne 6atapen yctaHoBku (B)
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Puc. 20.3 Kontponnep DSE 5220 AMF

MHorodyHKLMOHaNbHbIe aBapUNHbIE CUTHasbI

o [loHWXeHHOE/NOBLILEHHOE HanpsbkeHue
reHeparopa; npeaBapuTenbHbIn aBapUNHbLIN
CUrHarm m oCcTaHoB

o [loHWXKeHHasA/MOBbLILWEHHAA 4YacToTa reHepaTopa;

npeaBapuTeSibHbIN aBapUNHbBIA CUrHaN U OCTaHOB

MoHWXeHHOEe/NOBbLILLEHHOE HaNPS)KEHNEe CeTU

MoHmxeHHas/NoBbILLEHHAA YacToTa CeTu

CBEepPXTOK; OTKITHOYEHME

Hu3koe paBneHne wmacna;

aBapUNHbLIN cUrHan n oCTaHoB

e Bbicokas TemnepaTtypa asuratens:
npenBapuTenbHbIN aBapUHbIA CUrHAM U OCTaHOB

¢ [loHMXeHHas/ NOBbILLEHHAs CKOPOCTb; OCTAHOB —

npeasapuTesibHbIN

HU3KUA  YPOBEHb  OXNaXOaLWenh  XKUOKOCTH;
OCTaHOB

¢ OTKas npu nycke; 0OCTaHOB

e OTKas nNpu ocTaHOBE; NpeaynpexaeHne

¢ Bbicokoe/Hn3koe HanpsbkeHue baTapeu;

npegynpexaeHue

e OTka3 npu 3apsge; npeaynpexaeHve

o ABapuiiHbIA OCTAHOB; OTKITOYEHNE

e HapyweHne nepegaynm pJdaHHbIX MO MPOTOKOMY
CAN; oTkrntoueHue

e C6on gaHHbIx npoTtokona CAN 6roka ynpaerneHus
asuraTtenem; npeasapuTesibHbIN aBapUNHbIN
CcUrHan v octaHoB

[ )

XypHan cobbiTnn

B koHTponnepe 5220 Begétca xxypHan nocnegHmnx 15

aBapUiHbIX CUrHamNoB, BbI3blBAKOLLMX OCTAHOB, YTO

OAaéT BO3MOXHOCTb OMepatopy WM  WHXEHepy

npocMaTpuBaTb apXvB aBapUiHbIX CUrHANoB
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20.4. TEXHUYECKHUE XAPAKTEPUCTUKU
NAHEINN CUCTEMbI YNPABJIEHUA
ABTOMATUYECKWUM NMYCKOM P2010

e YnpaBneHue nocpeacTBOM KOHTponnepa
aBToMaTunyeckoro nycka DSE 5210
¢ KHoMnka aBapunHOro octaHoBa

Puc. 20.4.1 lNaHenb ynpaBneHUs aBTOMaTU4ECKUM
nyckom P 2010

20.4.1 XapaktepucTuku KoHTponnepa DSE 5210

¢ [lpy aBTOMaTU4ECKOM MyCKE M OCTaHOBE MOAaETCA
CUrHan Ha nepeknyYeHne HarpysKku

¢ [lnctaHuMoHHasa cBsa3b Yepe3 nopT RS 232 nnn no
wuHe RS 485 "Modbus"

¢ [IporpaMmmmupoBaHue yCTaBoOK C NepeaHen naHenu

o Lindposon XKKW ¢ npokpyTkom cTpaHuy,

o XXypHan aBapuiHbIX CUrHamoB, BbI3blBAOLLNX

OTKNOYEHUE
¢ [IpocToe KHONOYHOE yrpaBneHne
e KHonkn  “Stop/Reset, Auto, Manual, Test’

(“OcTtaHoB/cOpoc, aBTOMATUYECKUIA PEXUM, PYHHON
pexunm, ncnbiTaHne”)

U3mepeHune nocpeacrteom XKKU co cneayrowmmun
NpUGOPHLIMU AUCNeAMU:

HanpsikeHnne reHepartopa, B (F-F/F-N)

Tok reHepatopa, A (LI, L2, L3)

YacToTta reHepaTopa ('u)

PeakTnBHasa MOLLHOCTL reHepaTopa, KB-A
AKTMBHasi MOLLIHOCTb reHepatopa, kBT

Cos ¢ reHepaTopa

[asneHuna macna gesuratensa (/a2 n 6ap)
TemnepaTtypa oxnaxxgatoLLen XnakocTn gBuratens
(°Cn°F)

CkopocTb BpalleHus asuratens (06,/MuH.)

¢ Yucno moTtovacos paboThl

e HanpspkeHune 6aTapeun yctaHoBku, B
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Puc. 204.2 KoHTponnep
aBTomartumyecknm nyckom DSE 5210

ynpasreHus

MHorokpaTHble aBapuiiHble CUrHanbI
¢ [oHWxeHHoe HanpsibxeHne/nepeHanpsikxeHue

reHeparopa: npeaBapuTerbHbIn aBapurHbIN
CcuUrHan u ocTaHoB
o [loHWXeHHas/4Ype3MepHaa 4yacToTa reHeparopa:

npeaBapuTerbHbIA aBapunHbIA CUTHAM U OCTaHOB
MoHWxeHHOe HanpsxXeHne/nepeHanpshkeHne cetn
MoHwxeHHas/ YpesmepHas YacToTa ceTu
CBepxTOoK; BbIKMOYEHUe
Hu3koe paBneHne wmacna;
aBapuHbIA CUrHamn N OCTaHoB
¢ Bricokas TemnepaTtypa apuraTtens:
npenBapuTenbHbIN aBapUHbIA CUTHAM U OCTaHOB
e [MOHWXeHHas CKOPOCTL/CKOPOCTb, MpeBbILaloLLLas
OOMNyCTUMYO; OCTaHOB

npenBapuTenbHbIN

e Huskmn  ypoBeHb  OXnNaxgawLllen  KUOKOCTY,
OCTaHoB

e OTKa3 nycka; OCTaHOB

¢ OTKa3 oCcTaHOBa; NpeaynpexaeHme

e Bbicokoe/Huskoe HanpspkeHne GaTapeu;

npegynpexaeHve
o Ortkas npu 3apsge; npegynpexaoeHue
e ABapuiiHbIA OCTAHOB; BbIKIOYEHME

XypHan ansa sanucen

B koHTponnepe 5210 Beaétcsa XypHan perncrpaumm
nocnegHux 15 aBapuiHbIX CUIHaNOB, BbI3bIBAKOLNX
OCTaHOB, YTO A3ET BO3MOXHOCTb oOrepaTtopy uiu
WHXeHepy npocmaTpuBaTb  apxXuB  aBapUMHbIX
CUrHanoB

20.5 OBOPYOOBAHMUE NAHENU

Mepen nyckom wunu akcnnyaTauuen anekTpocTaHumm
onepatop AOMMKEH O3HAKOMUTLCS C €€ npubopamm K
opraHamu ynpaenenusi. Heobxogumo Bpems oOT
BPEMEHN MpPOBEpATb MOKa3aHus npubopoB Mpu
paboTe yCTaHOBKM C TeM, 4TOObl MOXHO OblfO
3aMeTUTb Kakne-nnbo nokasaHsi C OTKITIOHEHUAMW OT
HOPMbl [0 TOrO, KaK BO3HUKHYT HapyLUEHUS.
HekoTopble n3 CTaHOapTHbIX PYYHbIX n
aBTOMaTUYECKUX NaHenen ynpaeneHus nokasaHbl Ha
pucyHkax 20.1 1 20.4. Kpome T0ro, hakynbtatmBHblE
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anemMeHTbl annapaTtypbl MOXXHO A400aBUTb K NaHeENn, 1
Torga naHenb, ycTaHoBnenHHas Ha MY, Oyget
HECKOMNbKO OTAMYaTbCHA OT TUMOBbIX, MOKa3aHHbIX
3Jecb naHenen.

20.5.1 BonbTMeTp nepeMeHHOro Toka

BonbTmMeTp nokasbiBaeT BENWMYMHY  HaMnpsiKeHWs
nepemMeHHOro Toka, BblpabaTbiBaemMoe Ha BbIXOOHbIX
3axuMax reHepartopa. [lokaszaHusi Ha BONbTMETpE,
MOryT OTNU4YaTbCA B 3aBMCUMOCTU OT COEANHEHWUMN,
BbINOSHEHHbIX BHYTPW pacnpeaenutenbHOn Kopooku
reHepartopa, HanagkM perynaropa HanpsbkeHust U
NOSIOXEHNS CENEKTOPHOro nepeknovaTens
BONbTMETpA.

20.5.2 MepekntoyvaTenb BoNbTMETpa
Mepekntodatens MO3BOMSIET oOnepaTopy BblbMpaTb
nokasaHue BonbTMeTpa Mexay dasamu.

20.5.3 AMnepmeTp NepeMeHHOro Toka

oToT aMmnepmMmeTp NnokasbiBaeT 3Ha4eHue
nogaBaeMoro nepemMeHHOro Toka, 3aBucALLero oT
NOAKMIOYEHHOW Harpy3ku. Mimetotca Tpu amnepmeTpa.
20.5.4 YacTtoTomep

OTOT uameputenbHbI NPUBOP NOKasbIBAaET 4acToTy
BbIXOOHOro curHana 3NeKTpoCcCTaHumMu.
MoppepxnsaeTca OTHOCUTESNBLHO NoCTOsiHHasA
CKOPOCTb BpallleHusi gBuratenss nog KOHTponem
perynatopa gna  obecnedeHus  Hagnexaien
pabouen yactotel 50 'y nnn 60 lu, koraa craHums
paboTaeT npu NONHOW Harpyske. Ha npakTuke, ecnu
YyCTaHOBKa MMEET CUCTEMY PYYHOIO PEeryrnmpoBaHus,
yacToTbl Harpyskm npumepHo 52 I, 62 Tu, He
yuntbiBaloTCa Ans  ctaHumin Ha 50 Ty m 60 Iwu,
COOTBETCTBEHHO. YacToTbl OyayT CHUXATLCH MO Mepe
NPUNOXeHnst Harpyskun k yctaHoeke go 50 Ny n 60 Iy,
npw NOfHOW Harpyske.

20.5.5 CYETUMK YacoB paboThbl

OTOT CYETYMK noKasbliBaeT obllee 4ucno Yacos
paboTbl CTaHUMK B Liensix TeXobCnyXmBaHus.

20.5.6 YkasaTenb TemMnepaTtypbl BoAbl

OTOT um3MepuTenbHbIM  NpUBOP NPUCOEOVHEH K
JaTumKy ON8 KOHTPONsa TeMnepaTypbl OxXnaxaaroLlemn
Xngkoctn pgpuratens. HopmanbHasi Temnepatypa
oxnaxgaroLlen KuakocTu ABuratens CcocTaBnsieT
npumepHo 85°C (185°F).

20.5.7 MaHomeTp Mmacna

OTOT  u3MepuTenbHbIN  NPUBOP  KOHTpONMpyeT
OaBrneHne mMacna gsuratensi C MOMeHTa NPOKPYTKU. Y
XONOAHbIX [fABuraTenen paaeneHve Macna 6yger
3HaAYMTENbHO BbILLE, NMOKA ABUraTesnb He NporpeeTcs.
20.5.8 ABapuiHaAa KHOMKa KpacHoro uBeta
KpacHoro wuBeTa 3alienkuBarollasica KHonka Aand
HemeIeHHOro aBapunHOro ocTaHoBa
3MNEKTPOCTaHUUN 1 ANs NpegoTBpaLLeHns 3anycka oo
TeX nop, noka oHa He ByaeT ocBoboXaeHa NyTem ee
noBsopoTa.



20.6 WKOHKWU U UX OBO3HAYEHUE HA XK HA KOHTPOJUJIEPAX DSE 5210, 5220, 720

20.6.1 KHOMNKKU

CumBon 3HaueHune CunmBon 3HaueHune CumBon 3HaueHune
Asmomamuuyeckutl .
Cmon / cépoc AUTO pEXUM @ PyuHol pexum
KoHepuzypuposaHue [1yck (s pyrom
ot | o Y Tpoxpymia
20.6.2 COCTOAHUE/EOUHULIBI UBMEPEHUA
CumBon 3HaueHune CunmBon 3HauyeHune CumBon 3HaveHune
L1 Qaza L2 ®aza L3 Ga3sa
L1-N ®asa - Helimparnb L1-N ®asa - Helimparnb L1-N ®a3sa - Helimparnb
L1-L2 QPa3za - Paza L2 -L3 QPa3za - Pasa L3-L1 QPa3za - Pasa
klla - eQuHuya JlaaneHue,
BAR Haenenue, 6ap Kpa OasrneHus PSI gyHmM/Brolim?
\'} HanpsixxeHue, B °F Temnepamypa Hz Yacmoma, Iy
A Tok, A °C Temnepamypa RPM Ckopocmb, 06/MUH
kw MouwHocms, kBm kVA lonxas Coso Koagpep.
MOWHOCMb MouwjHocmu
@ Hucno paboyux ON\J MNepemeHHbIl Mok FeHepamop
yacoe
Tatimep skrro4eH I— lMocmosiHHbIL MoK Cemb (cucmema)
X ] ;lguii/% gs;:;uxl i iﬁo/o YpoeeHb monnuea <> XKypHan cobsimuti
lMynem 3abnokuposaH
CKOHGb. 8X000M

20.6.3 CUrHAJIblI HEUCTIPABHOCTU

BcriomoeamernbHabIl
cumeon

¥

Bcriomozam. cueHan
(MpedynpexdeHue
unu ocmaHos)

CumeBon 3Ha4yeHue Cumson 3Ha4yeHue Cumson 3Ha4yeHue
AeapuliHbili Asapulitbili cuesHan Anekmpu4veckoe
cueHarn ocmaHosa pasmMbiKaHue
Hu3skoe lpedynpexdeHue
Tonnuso A
m = OasrneHue macna T 0 c8epxmoke
Omkas Bbicokas t oxnaxd. -t T lpesbiweHo
~E. Vv P .
npu 3apsioke == JXudkocmu HarnpsixkeHue (~)
. AeapuliHbll P Omkas nipu nycke "‘\,-/ l lNoHuxeHo
I ocmaHo8 ° (npokpymka) HanpsikeHue (~)
e ; lpesbiweHa
v T MpesbiweHo Hanpst @, PasHoc H v T P
JKeHue nocm. moka yacmoma
— - lNoHuxeHa
\Y/ l Toruxerio Hanps & Huskas ckopocmb H y 4 l
JKeHUe 1ocm. moka yacmoma
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21. PASMELUEHUE U YCTAHOBKA

NEPEKNIOYATENA HAMPY3KH

e PasmelleHve nepeknoyaTtens n ero yctaHoBKa:

e Pacnonaravite nepekniovatenb psagom € naHenblo
pe3epBHON CTaHLUMM 3HEProcHabXeHus.

e Pacnonarante nepeknovartens B  4YNCTOM
NMOMELLEHN, C HOpMarbHOW TeMmrepaTtypon wu
nveroLem XOpPOLUYIO BEHTUNALMIO. Ecnun
TemnepaTypa OKpyxatwLen cpegbl Bbiwe 40°C,
nnaBkMe nNpeaoxpaHUTenu ©  aBToMaTUyeckue
BblkMtoyatenu GyayT  pasmbikatbCst  ObicTpee.
Bokpyr nepekntodatens 4OMKHO ObiTb 4OCTATOYHO
pabouero mecTta.

e Hannuve nnaBkoro  MpegoxpaHUTens  WUnu
aBTOMaTWU4YECKOro BbIKMOYaTens mexay
aneKTpocTaHuuen " nepeknioyarenem

Heobsa3aTenbHo. (B nepekntoyartene ncnonb3yTes

Tok opgHonW asbl He JOoMKeH NpeBbiwaTb
HOpMarbHON BeNUYuHbI ToKa. [1Ba pasHbIX CUMOBbLIX
kabens, KoTopble NCNONb3YyTCA Mexay
reHepaTOpPHON YCTAHOBKOW W MepekrnoyaTenem,
HaxogATCs Ha 3TOW yCTaHOBKe. (3TO MarncTpanbHbIi
nuTarowmn kabenb U cunoBor kabenb Ana naHenu
pe3epBHON MOLLIHOCTM).

Ecnn naHenb nepeknovatens otgeneHa ot ANY, 10

nepeknoyatenb HYXHO pasMelwaTtb Kak MOXHO

Gnwke Kk pacnpegenuTenbHON NaHenu.

e B aTtom cnyyae cunosble kabenu BbIBOAATCA M3
reHepaTOPHON YCTAHOBKW, T[faBHOW MaHenn u
naHenu pesepBHON MoLHoOCTU. Kpome TOrO,
KOHTPOnbHbIN kabenb ceyeHmem 8 x 2,5 MM HYXHO
BbIBECTU U3 NaHenu ynpasnexusa Oy.

coeguHuTenbHble  kabenu). Tokum reHepaTopa
HY>XHO no BO3MOXXHOCTH paBHOMEPHO
pacnpegenatb Mexay Tpems dasamu.
CETb
SNEKTPOCTAHLIMA
) PACMNPELMAHESb
CETEBOM e —
ABTOMAT oy |
. i i o -
| || X -
| i ABAPUSA
kwh ! [ S
I L N4
< I I =
ABTOMAT L. .
BAWLMTAOT  MEPEKMIOYEHMSA
J CBEPXTOKOB o
r
| L .
! L’-
I
NPOYME
| ~ -
l L-
!
. _

Puc 21 YcraHOBKa TMNOBOW CUCTEMbI PE3EPBHOMO 3IIEKTPOCHA0XeEHMS

40



22. ABTOMATUYECKAA CUCTEMA
YNPABJIEHUA MNMEPEKIMIOYATEJIEM HAIPY3KH

YnpaeneHue c KOHTpoOsnepa DSE 530
OCYyLUECTBMSIETCS C  MOMOLLUbIO  MOBOPOTHOMO
YeTbIPEXMO3NLIMOHHOIO nepeknoyarens,

npmnBoaMMoro B AEeNCTBUE KIMHOHYOM U YCTaHOBIEHHOIo

cnepegu  Moayns;  ero  MonoXeHus «Auto”
(aBTOMATUYECKUIN  PEXUM), “‘Auto with Manual
Restore” (aBTOmMaTU4eCKUN pPEXMM C  PYYHbIM

BoccTaHoBreHuem), “Manual Run On Load” (py4Has
paboTta nog Harpy3kon) n “Off-Load” (6e3 Harpyskn).

LY »

o

Puc. 22.1 AsTOMartuyeckuni mopyrnb ynpasneHus
nepexkntoyarenem DSE 530

22.1. ABTOMaTM4YECKUN PEXUM paboTbl

Ecnn mogynb nepeBedeH B aBTOMaTUYECKUN PEXUM
paboTbl

9MNEeKTPO3HEPrMn Ha BXode OT  CeTu.
HapylweHus NuUTaHMs OT  CEeTU  BbIMNOSHSAETCS
cnegywownin  anroputM: MoAynb 3anycTut Tanmep
3a0epXKkU  Mnycka, KOTOpbIM  WUCMOMb3yeTcs  Ang
obecredeHnMss TOTOBHOCTWM K MycKy, kKorga 9To
TpebyeTtcsi, 4TOObl HapyweHue He O6bIno  TOmMbKO
KPaTKOBPEMEHHbBIM  CHWXXEHUEM 3HEeProcHabXeHus.
Mocne cpabaTtbiBaHWst 9TOro TaMMepa Mogynb oyaet
npogomkate CBOW HOpPManbHbIA anroputM. Ecnu
nMTaHne OT CeTM BO3BPATUTCA B YCTaAHOBIIEHHbIE
npegensl BO Bpemsa paboTbl TavMepa 3a4epXKu
nycka, ycTaHOBKa BEPHETCA B COCTOSIHUE pesepBsa.

, OH OydeT KOHTponupoBaTb nogady
B cnyvae

BbixogHoe pene nycka M paboTbl reHepartopa
obecTounBaeTCs, UM KOHTaKTbl pernie 3amblKaloTcs,
nodaBas cuUrHan [OWCTaHUMOHHOrO MNycka Ha

KOHTpoOsnep nycka gsuratens.
KoHTponnep nycka gsuratena (DSE 5210 v 1. 40.)
3anycTuT  reHepartop, mogyns 530  Oyget
KOHTPONMPOBAaTh HanpsXeHne 1 4acToTy reHepartopa
(n dakynbTaTUBHLIN TOTOBLIA BXOA), M, KaK TOINbKO
KOHTpONMMpYyeMble  3HAYEHUS  OKaXyTCs  Bbllle
3a[aHHOrO0  YPOBHA  "MpUMoXeHus  Harpysku",
reHepaTop CTaHeT OOCTynHbIM. Ha 3To ykasbiBaeT
BKIIOYEHME COOTBETCTBYIOLLEro CBeToauMoga Ha
MHEMOHUYECKOMN CXeEMeE.

Kak Tonbko reHepaTop CTaHeT AOCTyNnHbIM, Oyaer
WHULUMNPOBAH TalMep MNepeKnoyveHnsa Harpysku (3
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CeKyHAbl). Mocne cpabaTbiBaHus Tanmepa
nepeknoyeHns  Harpyskum OygeT nogaH  curHan
3aMblkaHWsi reHepatopa, W reHepaTop Oyaer

pabotaTte nog Harpyskon. [locne BOCCTaHOBMEHUS
9MNeKTpocHabXeHnss OT CeTU B  YCTaAHOBIIEHHbIX
npegenax 6ygeT WMHMUMMPOBAH TamMmep 3adepXKKu
BO3BpalLleHus nuTaHus oT  ceTu. Mocne
cpabatblBaHMs  TavMepa  CuUrHan  3aMblKaHUS
reHepatopa OyOeT CHAT, 4TO MNpMBEOET K CHATUIO
Harpysku. 3aTeM UHUUUMpyeTca Tanmep oxXnaxaeHus,
4yTO OAéT ABuraTento Bpemsa Ans oxnaxaeHus 6es
Harpysku o TOro, Kak OH OCTaHOBUTCS.

Ecnn nutaHue OT ceTu BbIMOET 3a YCTAHOBMEHHbIE
npegenbl BO BpeMs  OXNaXOeHwusl, yCTaHOBKa
BEpPHETCA B pexvMm nog Harpyskonm nocrne
cpabaTbiBaHuA TaiMepa 3a4epXKn nycka.

22.2. Py4HOM pabounii peXxum BOCCTaHOBMNEHUA
CAuTo(m] Fcnw mMoaynb Gyaet I'IpI/IBe"D,éH B pexvm
py4yHOro BOCCTaHoBrneHust", oH 6yget
KOHTpONMpoBaTb MNoAadvy SreKkTpO3Heprum OT CeTw.
Ecnn nponsongé€t nepebon anekTpocHabXeHust oT
ceTm (MM ecnu OHO BbLINOET 3a YCTaAHOBMEHHbIE
npegensl), nocrneaylowmi anropuTM BbIMOSTHAETCA
Kak B aBTOMATM4eCKOM pexume, rnoka He Oyget
nogaH CuUrHan Ha 3aMblkaHue reHepartopa, KOTopbIv
Oynet paboTtaTb nog Harpy3kou.
MNMocne Bo3BpalleHWs nNUMTaHUS OT CeTM B
YCTaHOBMNEHHblEe npedensl  OygeT  UHUMLMUMPOBaH
Tanmep 3a4epXXkn Bo3Bparta nutaHmna ot cetu. lNocne
cpabatbiBaHusa Tanmepa mogynb 530 OyoeTt oxunaatb
PYyYHOro BOCCT@HOBIIEHUSA NUTaHMA OT ceTu. ITO
aocturaetcs  nNyTéM  nNpuBeOeHVs  BblKMYaTens
yrnpaBneHus, NpMBOANMOro B AEWCTBUE KIHOYOM, B
NnonoXxeHne aBTOMaTU4eckoro pexuma. Torga
anroput™M  NPOAOSDKATCSA,  KaK  OMMCaHo, B
aBTOMAaTUYECKOM pexunme paboThbl.

22.3. Pyu4HOWM pexum

o Ans MHWUMMPOBaHMSA anropuMTMa nycka B
Sxer PY4YHOM pexume NnoBepHUTE

nepeknioyatens B nonoxeHne "Start and Run
Generator Off Load" (INyck n paboTta reHepaTtopa 6e3
Harpysku). Torga BbiIxogHoe perne nycka u paboTbl
reHepatopa o6ecTouMBaeTCs, W KOHTaKTbl pene
3aMbIKalOTCsA, nodaBas curHam "OMCTaHLMOHHOIo
nycka" Ha KOHTponnep nycka asuratens. Tenepb
KOHTpOnnep nycka ABuratens LOSDKEH 3anycTutb
reHepatop, mogynb 530 OygeT KOHTponupoBaTtb
HanpshkeHne W 4acToTy reHepartopa, W, Korga
KOHTPONMPYeMbIE€ 3HaYeHUs1 CTaHyT Bbile 3a4aHHOro
YPOBHS "MPUIOXEHUA Harpyskun", reHepatop CTaHeT
OOCTYMHbIM.

Onsa nepeknioYyeHnst Harpysks C nuTaHus OT CeTwu
nepemMeHHoOro ToKka Ha reHepaTop MNOBepHUTE
nepeknoyarens B nonoxeHne "Start and Run
generator On Load" (Myck un paboTta reHepaTopa nog
Harpyskomn).



@ [na ocTaHoBa reHepatopa BepHUTE
nepeknioyatens B TOMOXEHWE aBTOMAaTUYECKOro
pexuma. ANnroputM  NPOOOIMKUTCA Oanee, Kak
onucaHo, B aBTOMaTUYECKOM pexnme paboThl.

22.4 WHpukauusn

CocTosiHMe moagyns ykasblBaeTcs CBETOAMOO4aMM Ha
nepegHen naHenu.

CeeToauon focTyna K CeTU: ykasbliBaeT Ha TO, YTO
BXodsdllee nuUTaHMe OT CeTU HaxoauTca B
YCTaHOBJIEHHbIX Npegenax M AOCTyNnHO Anisi nogadu
Harpysku.

CBeToauon AOCTyna K reHepaTtopy: ykasblBaeT Ha
TO, 4TO BbIXOOAHOE HamnpsbkeHue W 4vacTtoTta
reHepatopa HaxOAsTCs B LONYCTMMbIX npegenax wu
OOCTYNHbI ANg nogadn Harpysku.

CeeToguop reHeparopa noa Harpy3Kom:
yKasbIBa€eT Ha TO, YTO Oblfl NogaH curHan 3amblkaHUs
reHepatopa. [lo Apyromy BapuaHTy €ro MOXHO
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KOHUrypupoBaTb, 4YTOObl  JdaTb  MpaBUSbHYHO
MHOMKALMIO COCTOSIHUSI YCTPOMCTBA MNepeKStoyeHus
Harpysku

CeeTogmuon NUTaHUA OT ceTU nop Harpy3kon: Kak
OMUCaHO BhbliLLE, HO B OTHOLLEHWMN CETH.
BcnomoraTtenbHble cBeTOAUOAbI:
nporpaMmmHoe obecneyeHne
KOH(UrypupoBaHUa 3TON GOYHKLMMK.
CBeToanoa aKTUBHOM 3a4epPXKKU NycKa: yka3biBaeT
Ha TO, 4YTO 3adelcTBOBaH BCTPOEHHbLIA Tanmep
3agepxkn nycka 530. lNocne ero cpabartbiBaHMs
Oyoer nogaH curHam nycka Ha  KOHTpornnep
reHeparopa.

CBeToanop akTUBHOro Tanmepa Bo3Bparta B CeTb:
yKasblBaeT Ha TO, YTO 3a4eNCTBOBaH BCTPOEHHbIN
Tanmep Bo3BpaweHua B cetb 530. [locne
cpabatbiBaHMs  Harpy3ka OygeT  nepekntoyeHa
obpaTHO Ha CeTb.

Ncnonb3ynte
PC808 ans



23. OBHAPYXXEHUE U YCTPAHEHUE HEUCINPABHOCTEW FTEHEPATOPA MECC ALTE

HeucnpaBHOCTb

Bo3moxHasn npuynHa

YctpaHeHue

"eHepaTop He
BO30yxgaeTtcs

lNeperopen npegoxpaHnTenb
HepocTtaTtoyHoe octaTtovHoe
HanpshxeHne

OTcyTCcTBME OCTAaTOYHOIO
HanpsxeHns

CoeamnHeHus HapyLleHbl

3ameHnTe NnpegoxpaHnTesb
YBenuybTe ckopocTb Ha 15%
MpuNoXxnTe Ha MrHOBEHME K 3aXKMMam
(+) u (-) aneKkTpoHHOro perynsTopa
HanpsbkeHne b6atapen 12B ¢
peauctopom 30 oM napannensHo, ¢
cobntogeHnem NonsipHOCTU.

Mocne Toro, Kak reHepaTop
ObIn BO30OYXOEH, OH He
BO30yxgaeTtcs

MpepBaHbl coeaAnHEHUS

I'Ipoaepre coeavHUTenbHbIe kKabenn
cornacHo npunaraemMbiM YepTeXaMm.

Huskoe HanpsixeHne 6e3
Harpysku

MoTeHuMoMeTp HanpsXKeHus
pasperynupoBaH

CpaboTano 3awmTHOEe YCTPONCTBO
HewncnpaBHOCTb 0OMOTKM

CHoBa oTperynupynte noTeHunomeTp
HanpsPKeHUs

MpoBepbTe CKOPOCTb BpaLLEeHUs
asurartens

MpoBepbTe OOMOTKM

Bbicokoe HanpsbkeHue 6e3
Harpysku

MoTeHuMoMeTp HanpsXKeHus
pasperynupoBaH
Otkasan peryndarop

CHoBa oTperynupynte noTeHunomeTp
HanpsHXeHns
3ameHuTe perynaTtop

HanpsixeHne Huxe
HOMMHaIBLHOro Npu
Harpyske

MoTeHuMoMeTp HanpsiXKeHus
pasperynupoBaH
CpaboTtano 3awmTHoe YCTPONCTBO

Otkasan peryndarop
HewuncnpaBHOCTbL BpallatoLencs
nepemblyku

CHoBa oTperynupynte noTeHunomeTp
HanpsXeHns

Tok cnuKom 60bLLOMH,
KoadhpmumeHT MoLHOCTN MeHbLe 0,8
CkopocTb HMXe 4% HOMUHaNbLHON
CKOPOCTH

3ameHuTe perynaTop
MpoBepbTe AMoabl.
OTcoeauHnTe Kabenu

HanpﬂmeHme BblLLE
HOMWHaI1bHOro npu

MoTeHUMOMETP HaMPSHKEHNS
pasperynvpoBaH

CHoBa OTperynupymnTte noTeHLMOMETP
HanpshkeHnst

Harpyske Otkasan peryndarop 3ameHuTe perynaTop
HectabunbHoe KonebGaHne ckopocTu BpalLeHus lMpoBepbTe perynsapHOCTb BpaLleHus
HanpsbkeHne asuratens OTperynupyiTte cTabunbHOCTb

PerynsTop pasperynuposaH

perynstopa ¢ nomoLLbo
noTeHUuuomMeTpa CTabunbHOCTH
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24. OBHAPYXEHME U YCTPAHEHUE
HEUCMNPABHOCTEW OBUTATENA
Craptép Bpawaet ABuratenb
MeAJIeHHO:

EmkocTb ©aTapen crnvwkom mana
HewncnpaBHO anekTpruyeckoe coeanHeHue
HeucnpaBHocTb B cTapTepe
Henoaxoasias mapka cMa3o4yHOro macna

CJTULLKOM

[Buratenb He 3anyckaeTcs WNM 3anyckaeTcs C

TPyAoOM:

e CrapTep BpallaeT gpuraTtesib CIULWKOM MeANeHHO

e TonnueHbIA Oak nycT

e HeucnpaBHOCTb B coneHouae perynupoBaHus
nogayu Tonnmea

e CyxXeHue ceveHus Tonnmnposoaa

HewncnpaBHoOCTb B TonnueBonogkayusaroLLleM

Hacoce

TonnMBHBIN PUNLTPYIOLLMIA ANEMEHT 3arpsi3HeH

Bosayx B TONMAMBHON cucteme

HewncnpaBHOCTb B (popcyHKax

Cuctembl 3anycka pgsuratenss w3  XOSIOQHOro

COCTOSIHUA NCMONb3YTCH HENPaBUITbHO

e HewucnpaBHOCTb B cUCTEME 3anycka U3 XONOA4HOro
COCTOSHMSA

o CyxeHune
baka

e Henoaxogdawmi copT unu mapka MCnonb3yemMoro
TonnmBea

o CyxeHune ceveHust BbIXIOMHON Tpybbl

OPEeHaXXHOro oTBepCTnA TOMJIMBHOIO

HepoctaToyHas MOLWHOCTbL:

o CyxeHue ceveHus Tonnmnposoaa

e HeucnpaBHocTb B TONMMBOMOAKAYMBAIOLLEM
Hacoce

e TonnuBHbIN UNLTPYIOLLNIA ANEMEHT 3arpsi3HeH

e Boagyx B TONNUBHOW cUCTEME

o CyxeHne BO3QYLIHOrO UNbTPA/OYNCTUTENS WUNK
WHAOYKLUWNOHHOW CUCTEMDBI

e HeucnpaBHocTb  ¢POPCYHOK
Henoaxoadwero Tuna

e CyXeHune ceyeHus BbIXJTONHON TPyObl

e CyXeHne  [OpeHaHOro OTBEpCTMS TOMMMBHOIO
6aka

e HecooTtseTcTBYIOLWNIA
MCNOMnb3yemoro Tonnuea

e OrpaHu4eHHOe [OBWXEHWe perynsaropa CKOpOCTM
BpaLlleHns guratens

e TemnepaTypa ABuratensi CAMULIKOM BbICOKasA WIu
HM3Kas

unn - popcyHkm

copT nnm mapka

Mponyck 3axuraHus:

o CyxeHue ceveHus Tonnmnposoaa

e HeucnpaBHoCTb B TONMMBOMOAKAYMBAIOLLEM
Hacoce

e TonnuBHbIN OUNLTPYIOLLNIA ANEMEHT 3arpsi3HeH

e Bosgyx B TONNMBHOW cucteme
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e HeucnpaBHOoCTb  (POPCYHOK
Henogxoasawero Tmna

e HeucnpaBHOCTb B CUCTEME 3arnycka M3 XONO4HOro
COCTOSIHUS

e TemnepaTypa ABuratesns CImWKOM BbICOKas

e HenpaBunbHble 3a30pbl knanaHa

unun  popcyHkm

[aBneHne cMa3o04yHOro macna CriMKOM HU3Koe:

e HecooTBeTCTBYIOWAA Mapka CMasku

e HegocTtaTo4HO CMa304yHOro Macna B aymnde

e HeuncnpaseH maHOMETP

e 3arpasHeH UNBbTPYIOLWMIA 3MEMEHT CMa30YHOro
macna

Bonbwow pacxon Tonnmea:

e CyXeHue BO3AYLIHOro unbTpa/ounCcTUTENS UMK
WNHAYKUNOHHON CUCTEMDBI

e HeuncnpaBHoCTb  QOpPCYHOK
Henogxoasawero Tuna

e HeuncnpaBHOCTb B CUCTEME 3anycka M3 XONOOHOro
COCTOSIHMSA

e HecooTBeTCTBYOLLNI
NCNonb3yemoro Tonnmea

e OrpaHu4eHHOe [OBWXEHWe perynstopa CKOpPOCTU
BpallleHnsa asuratens

o CyxxeHune ceveHunst BbIXIOMHON Tpyobl

e TemnepaTypa ABuraterns CImKOM HU3Kas

e HenpaBunbHble 3a30pbl knanaHa

unm  OOPCYHKK

21701 nnn Mapka

YépHbIN AbIM BbIXnona:

o CyxeHue BO3QyLUHOrO OUNbTPa/OYNCTUTENS UMK
WNHAYKUNOHHON CUCTEMDBI

e HewucnpaBHocTb  (POPCYHOK
Henogxoaswero Tuna

e HeuncnpaBHOCTb B cUCTEME 3anycka M3 XONO4HOro
COCTOSIHMSA

e HecooTtBeTCTBYIOLWMNIA

NCNonb3yemoro Tonnmea

CyxeHue ceveHusi BbIXIONHOW Tpyobl

Temnepatypa gsuratensi CrmLwKOM HMU3Kas

HenpaBunbHble 3a30pbl ynopa KnanaHa

MNeperpyska gsuratens

unu  popcyHkm

copT nnm mapka

CuvHun nnun 6enbIn AbiM BbIXnona:

e Henoaxogsilas mapka cMasku

e HewucnpaBHOCTb B CUCTEME 3amnycka U3 XONOAHOro
COCTOSIHUS

e Temnepatypa gBuratensi CrivwKOM HU3Kas

Ctyk gBurartens:

e HeuncnpaBHoCTb B TONAMBOMNOAKAYMBAOLLEM
Hacoce

e HeucnpaBHocTb  OpCyHOK  uvnn  POPCYHKU
Henogxoasawero Tuna

e HecooTBeTCTBYOLLNIA copt nnm Mapka

nCnosib3yemMoro Tonmnnea



e HeuncnpaBHOCTb B cuCTEME 3arycka M3 XONOAHOro
COCTOSIHUSA

e TemnepaTypa ABuratens CrmLIKOM BbICOKast

e HenpaBunbHble 3a30pbl kKnanaHa

[Buratenb paboTaeT HEPUTMUYHO:

e HewuncnpasHoCTb perynaTopa nogayv Tonnvsea

e CyXeHue TONNMBHOW CUCTEMBI

e HeucnpasHoCTb B TONNMBOMOAKaYMBAOLLEM
Hacoce

e 3arpsi3HeH TONNUBHLIN PUNBTPYHOLLUIA SNIEMEHT

e CyXeHue BO3AYLIHOrO (punbTpa/ouncTUTEns Wnm
WNHAYKUNOHHON CUCTEMDBI

e Bo3gyx B TONMAMBHOM cuUcteme

e HeucnpaBHOCTb  (POPCYHOK
Henogxoaswero Tuna

e HeucnpasHoCTb B cucTeMe 3anycka M3 XOonogHoro
COCTOSHMSA

o CyxeHune
6aka

e OrpaHu4eHHoOe [OBWXEHWe perynsrtopa CKOpOCTU
BpaLlleHns auratens

e TemnepaTypa ABuratens CnmKOM BbiCOKas

e HenpasunbHble 3a30pbl KnanaHa

unm - OOPCYHKM

OPEeHaXXHOro oTBepCTuAaA TOMJIMBHOIO

Bubpauus:

e HeucnpaBHOCTb  POPCYHOK
HenoaxoadLlero Tuna

e OrpaHu4eHHOe [OBWXEHME perynatopa CKopocTH
BpallleHns asuratens

e TemnepaTypa ABuratens CnmKOM BbiCOKast

e BeHTunatop nospexaéH

e HewucnpaBHoCTb B YCTaHOBKE [JBuratens wnu
KapTepe MaxoBuKa

unM - OOPCYHKM

OaBneHwue
BbICOKOE€:
e HecooTBeTcTBYIOLAs Mapka CMa3o4yHOro macna
e HeucnpaBHbI MaHOMETP

CMa3o4yHoro mMmacna CJTULLKOM

TemnepaTtypa ABuraTensi ClIMLLKOM BbICOKas:

o CyxeHue BO3QYLIHOrO OUIbTPA/OYNCTUTENS UMK
WNHAYKUNOHHON CUCTEMDBI

e HewucnpaBHocTb  (POPCYHOK
Henogxoadawero Tuna

e HeuncnpaBHOCTb B cUCTEME 3anycka M3 XONOAHOro

COCTOSIHMSA

CyxxeHune ceveHuns BbIXOnHon Tpyobl

MoBpexaéH BEHTUNATOP

CnnwKoM MHOTO CMa304HOro Macrna B OTCTOWHMKE

CyxXeHne BEHTUNSLMOHHBLIX KaHanoB MMM BOAHbIX

Tpybok pagmaTopa

e HepocratoyHas cuctema oxnaxaeHus

unn - popcyHkm

[daBneHue B kapTepe ABuraTens:
e CyxeHve ceveHuss TpyOkuM canyHa
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° BaKyyMHaFl pr63 npoTekaeT, Uin HencnpaBHOCTb
BbITAXHOIO BEHTUNATOPA

Mnoxasa komnpeccus:

o CyxeHue BO3QYLUHOrO OUIbTPA/OYNCTUTENST UMK
MHOYKUMOHHOW CUCTEMBI

e HenpaBunbHble 3a30pbl knanaHa

[Buratenb 3anyckaeTcs U ocTaHaBNMBaeTCA:

o 3arpsi3HEH TONMNBHLIN PUNBTPYHOLLNIA SNEMEHT

e CyXeHue BO3AYLIHOrO (punbTpa/ouncTUTENs Unu
WHOYKLUMOHHOW CUCTEMB

e Bo3gyx B TONNUBHOW cucTeMe

OBuratenb OTKN4YaeTca npumMepHo uyepes 15

CeKyHA:
e [Noxoe coeauHeHne C  pere  [JaBreHus
macnal/pene Temneparypbl oxnaxaatoLen
XNOKOCTU



OBLME MEPbI NMPEAOCTOPOXHOCTHU OANIA COXPAHEHUA TAPAHTUN

YBAXAEMbI/ NONb30BATEIb OU3ENIbHON ANIEKTPOCTAHLUU ®UPMbI "AKCA"!

NMPUHAMAATE CNEQYIOWWME MEPbl ONA COXPAHEHMA B CWNE TAPAHTUM HA ~ ON3ENbHYIO
OQNEKTPOCTAHUUIO O UCTEYEHUA CPOKA TAPAHTUN N ONA OBECIMNEYEHUNA BECMNEPEBOVHOW PABOTHI
ANEKTPOCTAHUUWN B TEMEHUE OJIMTENIBHOIO CPOKA CITY>KBb!

o

PABOTbI MO TEXOBCITYKUBAHNIO W PEMOHTY HE TOANAOAKOT MOLO TAPAHTUIO, ECIA  HE
MPEAOCTABIEHbBI:  TAPAHTUHOE CBWOETENBCTBO, CYET-®AKTYPA nnn JOKYMEHT,
NOAOTBEPXXOAIOLLINN MOCTABKY ON3EJIbHOWM 3NEKTPOCTAHLIMN.

FAPAHTUA HA SNEKTPOCTAHLUMIO YTPAYMBAET CUITY B CIYYAE BbINONHEHNA PABOT JIMILIAMW, HE
ABNAOWMMNCA YNONMHOMOYEHHBIMU CMNELVANMCTAMU CNY>KBEbl TEXHUYECKOW MOMOLLM dUPMbI
"AKCA" WK HE MO MNPEOBAPUTEJIbBHOMY T[MNCbMEHHOMY COIMACUIO ®UPMbl "AKCA TTAY3P
[DKEHEPEMLUEH" B OTHOLIEHUW SNEKTPOCTAHLIMW MO KAKOM-NNBEO MPUYNHE.

PABOTbI MO KOHTPOMKO WU TEXOBCITYXMBAHUIO, YKASAHHBLIE B NMEPUOOVMYECKN COCTABIIAEMbIX
MPADUKAX TEXOBCINYXMBAHNA W PYKOBOACTBE [0 O3KCIMIYATAUUW, OOIMKHbI BbINONHATLCA
MONHOCTBLIO “n CBOEBPEMEHHO. HEWCIMPABHOCTW, BbISBAHHbLIE HEMOJTHbIM nnn
HECBOEBPEMEHHbLIM TEXOBCIYXXUBAHVEM, HE MOANAOAIKOT MO TAPAHTUIO.

ON3EJTIbHYIO SNEKTPOCTAHUUIO CIIEAYET YCTAHABIIMBATL N MOHTUPOBATbL TAK, KAK YKASAHO B
PYKOBOACTBE MO SKCIITYATALINMW. B MPOTUBHOM CJTYYAE MNPOBJIEMbI, KOTOPBLIE MOI'YT BO3HNKHYTb,
HE MOANAJAKOT MOA4 TAPAHTUIO. 3AKA3YMK HECET OTBETCTBEHHOCTb 3A HEWCMPABHOCTW,
KOTOPBLIE MOI'YT BO3HUKHYTb B CITYYAE, ECNN NCMNONb3YEMOE AOMN3ENBLHOE TOIMINBO COOEPXUT
3ArPASHEHWA NN BOAOY.

OnA OBUFATENA HEOBXOOUMMO WCMOMb30OBATb TUM MACHA, YKA3AHHbIN B PYKOBOACTBE MO
SKCIMNYATAUMN, B TMPOTUBHOM CNYYAE HEWUCIPABHOCTW, KOTOPBLIE MOIYT BO3HWKHYTb, HE
NOANALAIKOT Mod rAPAHTUIO.

BATAPEW HE MNOAOMAJAKOT MNOAO TAPAHTUIO, ECIA OHV BbIMOYT U3 CTPOA BCNEACTBWE
HENPABUINBHOIO OBPALLEHNA, NMPU 3AMNMONMHEHUU X N3BbITOYHLIM KOJIMYECTBOM KNCHOTLI UMK,
ECIN OHWM 3AMEP3HYT MO TON MPUYMHE, YTO OHW BbIf OCTABNEHbLI PASPAXXEHHbLIMMW.

Y PYYHbIX OUNSENL-TEHEPATOPHBLIX YCTAHOBOK MOOEJIN KSD 501 C TMAHENLKO TMYCKA KO
SAKUMTAHUA HYXHO OTMNYCTUTb CPA3Y XKE TOCJIE 3AINYCKA OBUIATENA. ECIIN OBUTATENb HE
SAIMYCTUTCA, AJTTOPUTM SAIMYCKA HE HYXHO TMPUMMEHATL BOJIEE 3 PA3 C 10-CEKYHOHbIMU
MPOMEXYTKAMU. B MPOTUBHOM CIYYAE MOXET BbIUTW U3 CTPOA MYCKOBOW MEXAHW3M, VN
MOXET CrOPETb CTAPTEP. 3TV CNYYAUA HE MOANALAIOT MO FAPAHTUIO.

MPW PABOTE C 3NEKTPOCTAHLUMAMK C PYYHBIM YMPABINIEHVEM HA B KOEM CJTIYYAE HE 3ATMYCKANTE
N HE OCTAHABJIMBAUTE AM3ENbHLIA OBUTATENb, KOTOA YCTAHOBKA HAXOOWTCSA MO HAMPY3KOW.
OBUTATENb CNEAYET 3AMYCKATbL NMOCINE OTKIMKOYEHNA HAMPY3KU 1 MEPEBOOA SNEKTPOCTAHLINA B
XOJIOCTON PEXUM. B MPOTUBHOM CJIYHAE KIAMAHbI MOIYT 3AKIMHUTLCA, U MOMYT BbIATU U3
CTPOA TPAHCO®OPMATOP PEIYNATOPA HAMPAXEHNA U ONOObI. 3TN CITYHAU HE MOANAOAKOT Mo
FAPAHTUIO.

HALLA ®/IPMA HE BEPET HA CEBA OTBETCTBEHHOCTbL 3A MOBPEXOEHME KOHTAKTOPA MUTAHUA OT
CETU ABTOMATUYECKNX YCTAHOBOK M3-3A CBEPXTOKA, HN3KOI O U BbICOKOIO HAMPAXEHNA.

HW B KOEM CJTYYAE HE BbITACKMBAMTE MOJNKOCHI BATAPEW BO BPEMSA PABOTbl YCTAHOBKN. OAXE
OOHOCEKYHOHOE OTCOEONHEHUE MOXET BbI3BATb NMOBPEXAEHWE SJIEKTPOHHOIO BKNMOYAIOLEIO
PENE 3APAOHOMO MEHEPATOPA MEPEMEHHOIO TOKA U J3JIEKTPOHHOW CXEMbI PEMYIMPOBAHUA
CKOPOCTU BPALLEHVA OBUTATENA. 3T CITYHAU HE MOANALAKOT Mo rAPAHTUIO.

HEMCMPABHOCTW WU3-3A TMEPEMPY3KM W HECBAJIAHCUPOBAHOW HAIMPY3KW, TPEBbILAIOLLEN
MOLWHOCTb 3JIEKTPOCTAHUUWN (TAKME KAK HEWCIMPABHOCTW EHEPATOPA TNMEPEMEHHOIO TOKA U
KOHTAKTOPA) HE NOAMAOAIOT MO TrAPAHTUIO.

HEWCIMPABHOCTU W3-3A TEPEIPY3KM W HECBANTAHCUPOBAHOW HAIMPY3KW, TMPEBbILLAIOLEN
MOLWLIHOCTb YCTAHOBKW (TAKME KAK HEWCIMPABHOCTWU [IEHEPATOPA TEPEMEHHOIO TOKA Y
KOHTAKTOPA) HE NOANAJAIOT Mod rAPAHTUIO.

MPW MYCKE YCTAHOBKW/ EE HY>XHO MPOIPETb MYTEM MNEPEBOLA B XONOCTOW PEXWM PABOTbI HA
NATb MUHYT. MNMPU OCTAHOBKE OM3ENBHOIO ABUITATENA C HEFO HY>KHO CHATb HAIMPY3KY, A 3ATEM
OCTABNTb EFO PABOTAIOLLMM B TEMEHME 10 MUHYT ONA OXINAXKOEHWA NEPEQ TEM, KAK OCTAHOBUTbD.
B MPOTMBHOM CITYYAE IMPOBJIEMbI, KOTOPbIE MOI'YT BO3HVKHYTb, HE NMOAMAOAIOT MO FTAPAHTUIO.

CPOK TAPAHTUWN COCTABIAET 1 oA CO AHA NPUOBPETEHUA.
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