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1. COOBLLEHUE O BE3OIMNACHOCTH

[ns OOCTMXKEHUS1 HaumyyliMxX pesynbTaToB Mpu MUCMorb3oBaHUMKM MHBepTopa cepumn NS5O,
HeobXoaMMO nepen ero yCTaHOBKOW O3HAKOMUTBLCS C MOMHbIM TEKCTOM [aHHOrO PYKOBOACTBA,
BKIHOYasi MPUKPENTEHHbIe K HEMY NpeaocTeperatoLmne Tabnmykm, U TOYHO CriefoBaTb UHCTPYKLMSM.
PekoMeHOyeTcs XpaHUTb PyKOBOACTBO Mof, PYKOM ANns o6palleHms K HeMy npu HeoBGXoaMMOCTMW.

Onpep,enel-lml n CUMBOIJbI

WHCcTpykumss no  cobnogeHuto  6GesonacHocTn  (coobuieHne)  BKAYaeT  CUMMBOSbI
npegoctepexeHns o6 onacHoctu u curHanbHble crioa ONMACHO n OCTOPOXXHO. Kaxpgoe
CMrHanbHoe CrioBO MMeET crieyroLlee 3HaYeHune:

9710 “CumBon npepoctepexeHns o6 onacHoctn”. Emy conyTcTByeT O4HO M3 CUrHamnbHbIX
cnos: ONMACHO unn OCTOPOXHO, kak onncaHo HuMXe:

MOXET NpmnBeCTn K CMEPTU UIMN CEPbE3HLIM TpaBMaM.

A ONACHO: Noka3biBaeT NoTeHUManbHO ONACHY CUTyauuIo, KOTopasi, ECIin ee He nsbexaTb,
OCTOPOXHO: lNokasbiBaeT NOTEHLManbHO OMacHyl CUTyauuto, KOTopasi, ecrim ee He
A n3bexarb, MOXET MPUBECTU K HE3HAYMTENBHOM UNN CPedHEn TpaBMe WU K CEPbE3HOMY
nospexaeHuo nsgenua. Cutyauus, npeacraesneHHas nog cnosom OCTOPOXHO, moxer,
ecnn ee He msbexartb, NPUBECTU K CEepbe3HbIM MOCMEACTBMAM. Tak Kak nog CrioBOM
OCTOPOXHO (a Takke nog crnosom OINACHO) onncaHbl BaxHble Mepbl 6e3onacHoCTH,

ybexgantecb B TOM, 4TO cobniogaete npeannucaHus.

NMPUMEYAHMUE: lMpumeyaHnsa ykasbiBalOT Ha y4acTOK UM npeameT ocobon BaKHOCTW,
aenas akueHT NMbo Ha XxapakTepucTuke nagenus, nmbo Ha obLmx owmbkax B aKcnyaTauum
UIN TEXHNYECKOM OBCIy>XMBaHUM.



/1\| OCTOPOXHO

HekoTopble 4yepTexun B JaHHOM PYKOBOACTBE MOKa3aHbl CO CHATbIMWU 3aliMTamu
WM 3KpaHaMmu Ans Toro, YTobbl onucaHme getanu boinio bonee HarnsaHbIM. MNepea
aKcnnyataunen AaHHOro uagenus ybexganmtecb B TOM, YTO KPbILWKW U 3KPaHbI
YyCTaHOBIEHbI HA CBOM MecCTa.

Mpn HeoGXOAMMOCTU, 3TO PYKOBOACTBO MOXET MOAMMULMPOBATLCA B CBSA3M C
AopaboTkaMmu usnenus, Moaudukalmen unm NsMeHeHnaMn B crnetudurkaumax

[na 3akasa konuu HacTosLLEero pykoBOACTBa UMM B cCriydae, ecnu Balla Konus
noBpexaeHa uUnu ytpadeHa, CBSXWUTeCb C BallMM MpeactaBUTeENnem KomnaHuu
HYUNDAL.

Komnanna Hyundai He HeceT OTBETCTBEHHOCTb 3a Jobble Moaudmkauum
n3genus, NnpomssBefeHHbIe Nosb3oBaTerieM, NoCcKombKy 3TO BEAET K NpeKpaLleHnio
rapaHTUNHbIX 06513aTENbLCTB.




YKka3aTenb onacHoCcTen n npeaocTepexeHMn B 4aHHOM PyKOBOACTBe.
lNMpenocTtepexeHUs No yctaHOBKE NMPU BbIMOSIHEHUU NpoLeayp MOHTaxa

/I\ OCTOPOXHO

* Yb6exganTtecb B TOM, YUTO YCTAHABMAMBAETE OITOK  ..oocvvvviiiiiiiieeeeeeeeeeeeeeeeeeeeiiaans 24
Ha OrHeynopHbIA MaTepuar, Takou, Kak cTanbHasa nnacTuHa.
B npoTuBHOM criyvyae nmeeTcsi OnacHOCTb BO3ropaHus.

* Y6expgantecb B OTCYTCTBUM NHOObIX NIErKO BOCMMAMEHSIOLWMXCH  oevvvvvvennnennnnn. 24
MaTtepuarnoB B HENOCPenCTBEHHOM BNM30CTM OT MHBEpPTOpPA.
B npoTuBHOM criyvyae nmeeTcsi OnacHOCTbL BO3ropaHus.

« Ybexpantecb B OTCYTCTBUN NOCTOPOHHUX NPEAMETOB Y OTBEPCTUN ............... 24
ANSA BEHTUNALMM B KOXKYXe MHBEPTOPA, TaKMX, Kak MPOBOSIOYHbIE 3aXXNMbI,
OpbI3rn OT CBaApKKN, MeTannn4eckasa CTpy>xka, nbifb U T.4.
B npoTMBHOM cny4ae nmeeTcst OnacHOCTb BO3ropaHus.

* Y6expgantecb B TOM, YTO YCTAHABNIMBAETE MHBEPTOP HA MECTO,  ....ccceevvevvnninn. 24
KOTOPOE BblAEPKMBAET BEC B COOTBETCTBUMN CO cneumdmKkaumnsamum,
npeacTaBrieHHbIMU B 3TOM TEKCTE.

B npoTuBHOM criyvae, BO3MOXXHO HaHECEHNE TpaBM NepcoHarny.

* Y6exganTecb B TOM, YUTO YCTAHABMAMBAETE BITOK  ..oooovvviiiiiiiieeeeeeeeeeeeeeeeeeeenanans 24
Ha NepneHauKynapHON CTEHe, KOTOpasi He NoABEpPXKeHa BUbGpaumsam.
B npoTuBHOM criyvae, OH MOXET ynacTb U HAHECTU TpaBMbl NepcoHany.

* He yctaHaBnuBamTe 1 He SKCIIITYaTUPYNTE UHBEPTOP,  eeveeeeeeeeereeeeeeeennnnnnnnnnnnss 24
KOTOPbIV MOBPEXAEH UM Y KOTOPOro OTCYTCTBYIOT YacTu.
B npoTuBHOM criydae, BO3MOXHO HaHECeHWe TpaBM rnepcoHarty.

» [logHumanTe Kopnyc nsgenusi, gepXxacb 3a pedpo TENNOOTBOAA  .................. 24
Mpu nepemeleHnn 6noka HUKOrga He NOAHMMaNTe ero,
AepXXacb 3a NNacTUKOBYH 0OOMOYKY UMK 3a KPbILLKN 3aKMMOB.
B npoTvBHOM cny4ae, OCHOBHOM 610K MOXET ynacTb U NOMAy4YnUTb NOBPEXAEHNS.

* [lpwn ycTtaHOBKe BNOKOB B KOXYXE, YCTAHABNMBANTE BEHTUMATOP  ..evvvvvrvreeennnn. 24
Unu apyroe yCTPONUCTBO OXNaxAeHus Ang nogaepxaHna temnepartypbl
BcacbiBaeMoro Bosayxa Huwxke 40 °C.




/1\| OCTOPOXHO

ObecnevmBanTe AOCTATOUHBIM 3A30D  wevvvrrruieeeieeeeeeeerreeeeeeeennnnnnnaaaaeaeeaaaaeeeeee. 25
BOKPYI MHBEPTOpPa U obecneymBanTe 4OCTAaTOUHYIO BEHTUNALMIO.

B npotrMBHOM crny4ae, MHBEPTOP MOXET

neperpeTbcs 1 BbINTU U3 CTPOS NN 3aropeTbCs.

YCTaHaBNMBaANTE MHBEPTOP B XOPOLLUO  ..uuveeeiiiiiieeeeeeeiiiaeeeeeeennnaeeeeeesnnnaeeseeennns 25
BEHTUNNPYEMOM MOMELLEHNN.

N3berante npsiMoro BO34enCTBUSA CONTHEYHOMY CBETY,

BbICOKOW TemMmrneparype Bo3ayxa,

BbICOKOW BIAXXHOCTWU KOHAEHcaLuuMn pochl,

BbICOKMX YPOBHEN 3anblfIeHHOCTN, nornagaHus KOPPO3MOHHbLIX ra3os,
B3pbIBOONACHbIX ra3oB, TyMaHa LUNNdOoBarnbHbIX XUOKOCTEN,

OMacHOCTU COsIeBbIX NOBPEXOEHUN.

B npotuBHOM criyyae, MMeeTca OnacHOCTb BO3ropaHus.




OnacHocCTU, cBA3aHHbIe C NPOK/IaAKOW 3fIeKTPUYECKUX NpoBOAOB, NpU
o6cnyXMBaHUU INEKTPUYECKUX YCTPOMUCTB U cneundmrkaummm npoBoaoBs

/I\| OCTOPOXHO

« Y6eauTechb B NOACOEONHEHUN K 323EMITAIOLLEMY KOHTAKTY  ..occcveeecvveeennenenne. 27
B npoTvBHOM cry4yae, UMeeTcsl ONacHOCTb
3MEeKTPUYECKOro yaapa u/vnm Bo3ropaHusi.

« PaboTbl No NpoKNagKe arMeKTPUYECKUX MPOBOOOB  ....cccveeeeiieeecieeeeerreeeeneeeanns 27
BbIMOMHATCS TONbKO KBANMUUUPOBaHHBLIM NEPCOHANOM.
B npoTMBHOM crnyyae MMeeTcsl onacHOCTb
3MEeKTPUYECKOro yaapa u/vnm BosropaHusi.

*  BbinonHanTe npoknagky NPOBOAOB MOCIE TOTO,  cevcevvueeeeeeeerriiseeeeeennaneaaeannns 27
Kak ybeanTech, YTO NUTaHME OTKIOYEHO.
MHa4e BO3MOXEH aneKTpuyecKknin yaap n/mnu BosropaHue.

* He nogcoeguHANTE NPOBOOA K UHBEPTOPY  ceeeeeeerremrrnnnnnnnnaaaaaaaeeaeaeeeeeeeeeennnnnns 27
N He 3KCnryaTupynTe ero, ecrnv OH He YCTaHOBMEH
B COOTBETCTBUMN C UHCTPYKLMUSMHA,
npegcTaBrieHHbIMU B HACTOSALWEM PYKOBOACTBE.
B npotnBHOM cnyyae, nmeetcs onacHoOCTb
3MNEKTPMUYECKOro yaapa u/unn HaHeceHUs TpaBM NepcoHany.

* [lpu npoknagke NPoOBOAOB LENN aBAPUNHOIO OCTAHOBA,  ..ccevveeeeeeeeennineeaees 27
TWaTenbHO NPOBEPSNTE NPOKMaaKy NPOBOL4OB
nepen aKcnryataumen nsgenus.
B npoTtuBHOM cryyae, BO3MOXHO HaHeceHne TpaBM nepcoHany.




npeAOCTepe)KeHMFI no NpokKrnaakKke npoBoaoB npuv OGCﬂy)KVIBaHVIM
ANeKTPn4eCcKnx YCTpOVICTB

/I\ OCTOPOXHO

Y6exganTecb B TOM, UTO BXOOHOE HAMPSKEHNE  ...ooceeiieieiieeiiiiceee e 26
COOTBETCTBYET Cneungukaumnam nHeepTopa:

* ogHopasHoe HanpsikeHne 200 - 230 B 50/600My

B npoTMBHOM cny4yae, MeeTcsa OnacHOCTb

nony4YeHnsi TpaBMbl U/ BO3ropaHus.

He nogcoeonHAnTe NCTOYHUK MUTAHUS MEPEMEHHOIO TOKA  wovveeeveeevvvnnnnnnnnnn. 26
K BbIXOAHbIM knemmam (U.V.W).

B npotuBHOM crny4ae, umeeTcsi onacHoOCTb

nornyyYyeHnst TpaBMbl U/UNN BO3ropaHus.

He 3anyckanTte 1 He OCTaHaBNMBANTE PABOTY  ..cccccevvveiiiiiiiiiieieieeeeeeee e e e e 26
nytem BkntoveHns ON/OFF (BKJ1/BbIKIT)

9NEKTPOMAarHUTHbIX KOHTAKTOPOB Ha NEPBUYHOM

NN BTOPUYHOWM CTOPOHAaxX MHBEpPTOpA.

B npoTmBHOM crny4ae, MMeeTCst ONacHOCTb BO3ropaHus.

[na nogcoeguHEHUsI TOPMO3HOTO PE3NCTOPA  wevvvrrrnnnnieaaeeaaaaaeeaeeeeeeennnnnnnnnnns 26
cnegyvTe npouenypam, onucaHHbIM B HAaCTOSILLEM PyKOBOACTBE.
B npotnBHOM cnyyae, nmeeTcs onacHOCTb BO3ropaHus.




/I\ OCTOPOXHO

3aTsHUTE BMHTbI C YCTaHOBJIEHHbIMA MOMEHTaMM 3aTAXKKWU.

[MpoBepbTE OTCYTCTBME BUHTOB C OCIabreHHOM 3aTsKKOWN.
B npoTtuBHOM criyyae, MeeTca 0nacHOCTb BO3ropaHus.

Y6egurtechb B Hann4nm npegoxpaHnTens B UCTOYHMKE NMUTaHUS
Ans Kkaxxgown doasbl NpoBoaa, BeayLero K MHBEpPTOpY.
B npoTtuBHOM criyyae, MeeTca OnacHOCTb BO3ropaHus.

He BbINonHaMTE NpoOBEPKY 3MIEKTPUYECKON NPOYHOCTU UHBEPTOPA.

B npoTuBHOM cny4ae, NonynpoBOAHUKOBLIE 37IEMEHTbI
MOryT ObITb MOBPEXAEHbI.

[ns nogcoeanHeHNs TOPMO3HOTO PE3UCTOPA,  .cocvveeeeeeveeeeeiveeenns

Grioka TOPMO3HOro pe3nctopa Unn TopMo3Horo 6roka,

cne,u,yﬁTe MHCTPYKUUAM, npeacTtaBjieHHbIM B JaHHOM PYKOBOACTBE.

HeHagnexallee nogcoeanHeHne MOXET Bbi3BaTb BO3ropaHue.

He nogcoeonHAnNTEe N HE OTCOEOAMHSANTE MPOBOLA .eeeveeeeeeeeeeannn.

WUIN COEOVHUTENN, KOrda NUTaHne NofdaeTcs K Lienw.
B npoTvBHOM criyyae, BO3MOXHO HaHECEHME TPaBM NepcoHany.




OnacHoOCTU Npu BbINOSIHEHUM onepaLuin N KOHTPONA

/I\ onacHo

Bkntoyante BXxogHOE NUTaHME TOMNbKO MOCNE 3AKPBITUA  ....ceevveeeieieeeeeieeeeeenen. 36
OCHOBHOrO kopnyca. [1py Hanu4yMm NNTaHna He OTKPbIBanUTe OCHOBHOW KOpMyC.

B npotnBHOM crnyyae, nmeeTcs onacHoOCTb

3ANEeKTPUYECKOro yaapa n/unm Bo3ropaHust.

He kacaunTech BbIKItoMaTeENen BNAXHLIMU PYKAMM.  ..oocoivvriiiiiiiiiiiiae e 36
B npoTMBHOM cny4ae, MMeeTcst ONacHOCTb 3MEeKTPUYECcKoro yaapa.

Koraa MHBEpPTOP 3aMUTaH, HE KACANMTECD  ..c..cccocvveeeeeiiieeeeiieeeeeeieee e e e e e 36
KNeMM MHBepTopa Aaxe Npu OCTaHOBINEHHOM ABUraTerne.
B npoTuBHOM crny4ae, MMeeTcsi ONacHOCTb 3NEeKTPUYECKoro yaapa.

Ecnn BbibpaH Pexum Retry (NOBTOPHOMO 3aMYCKA),  wovveevveeviviiniiiieieeeeeeeeeaeeenn 36
ABuratesni MOXXET BHE3aMNHO nepes3anyCcTnuTbCs BO BpeMs BO3BpaTta

B MCXOAHOE nonoxeHue. He npnbnuxantecb K MeEXaHU3MY

(MpoekTnpynTe MexaHn3am Takum obpasom, YToObl

OH ObIn 6e3onaceH aAnsa nepcoHana gaxe B criydae nepesanycka).

B npotuBHOM crniyyae, BO3MOXHO HaHECEHWNE TpaBM

nepcoHany n/munu BosropaHue.

Ecnv nutaHne oTKNIOYEHO Ha KOPOTKMIN MPOMEXKYTOK BPEMEHU,  .....eoecennee.... 36
NHBEPTOP MOXET BO30OHOBUTL onepaLmio Nocre BO30GHOBNEHMS MUTaHUS

B Cry4ae, ecnivm KoMaHa Ha BbINONIHEHWE onepauun akTUBUpOBaHa.

Ecnun Bo3o6HoBReHMe paboTbl MOXET OblTb ONacHbLIM AN NepcoHarna,
NCnonb3yinTe GNOKMPOBOYHYIO LiEMb, C TeM, YTODbI YCTPOMCTBO

He nepesanyckanocb nocrie BO30GHOBMNEHMS MUTaHWS.

B npoTuBHOM crny4ae, BO3MOXHO HAaHECEHWE TPaBM NepcoHany.

Knasuwa Stop (Cton) 4encTByeT TONMbKO NPU 3a4€NCTBOBAHHON  .................. 36
dyHKUMKM octaHoBa. OTaenbHO yoexaanTecb B rOTOBHOCTH

K paboTe KHOMKM aBapuMMHOIro OCTaHOBA.

B npoTMBHOM crny4ae, BO3MOXHO HaHeCeHWe TpaBM NepcoHany.
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/1\ onacHo

Mocne BblgayM KOMaHObl HAa BbIMOMTHEHME ONEPALMU,  ooeeeeeeiieeeeeeeiieeeeeeeeeeann 36
N NpW BbINONHEHUN cbpoca curHanmsauuum, onepaunsa 3anycTutcs

6e3 npomeaneHus. BeinonHante c6poc curHanusauymm nocre Toro,

Kak ybeamtecb B TOM, YTO KOMaHaa Ha BbINOSIHEHNE onepaumn BbIKMYEHa.

B npoTnBHOM crnyyae, BO3MOXHO HAHECEHWE TpaBM nepcoHany.

He kacanTeCb BHYTPEHHUX YACTEN 3AMUTAHHOTO  .ooeeeeeeeieeeeiiiiiiiiiiee e e e e e 36
WMHBEPTOpAa N He BCTaBNANTE BHYTPb N0ObIE

TOKONpoBoAsLune npegmeThbl.

B npoTnBHOM cnyyae, nmeeTcs onacHoOCTb

3MNeKTPMYECKOro yaapa n/vunn Bo3ropaHus.

11




I'Ipe.qOCTepex(eHMﬂ npun BbINOJMTHEHUN onepau,wﬁ N KOHTpOIA

/1\| OCTOPOXHO

Pe6pa TennooTAauyn HarpesarTCA A0 BbICOKUX TEMIMEPATYP.  ..oovvvviniiniinnnnns
By,D,bTe OCTOPOXHbI U HE KacauTecb UX.
B NPOTUBHOM CJly4dae, MMeEeTCA ONMNAaCHOCTb NONTy4eHNA OXora.

npl/l HeobxoaumocTy, yCTaHaBJ'II/IBaI‘/'ITe CTOI'IOprIIZ TOPMO3 OTAENIbHO.  ......
B NpoOTUBHOM CJly4vae, MMeeTCA ONaCHOCTb HECHACTHOrIO Criy4as.

I'IpOBepre HanpaBreHne BpalleHNA OBUMATENA,  .....cocoiiiiiiiiiiiiiiiiiciae
OTCyTCTBME nbdbIx Yype3MepHbIX Bm6pauw71 nnn wyma asuratend.
B NPOTUBHOM CJly4ae, MMeEeTCA ONMNaCHOCTb NOBpEeEXAEeHUA O60py,EI,OBaHI/IFI.

@DYHKLUNOHMPOBaHWE MHBEPTOPA JIENKO UBMEHSIETCS C HUBKOM e,
CKOPOCTU Ha BbICOKYH CKOPOCTb.

Mepepn akcnnyaraynen nHBepTopa NpoBepbLTEe MOLHOCTb

N orpaHuMyeHus gsuraTens n MexaHuama.

Mpun akcnnyaTauum aBUraTens, 4actoTa KOTOPOTO BbILLE  ......ccceeeeeeeeeeeeennnnns
CTaHOapTHOW YacToTbl MHBEPTOPA MO ymonyaHutio (60 y),

npoBepbTe cneundukaumm apuraTenst 1 MexaHmama,

nosny4eHHble Y COOTBETCTBYHOLLErO NPOM3BOANTENS.

[lBuratenu c NOBbILLEHHOW YaCcTOTOM UCMONb3YyMUTE TOMbLKO Nnocrie

nony4eHnst ogobpeHns Ha Nx UCrnosib3oBaHNEe NPON3BOAUTENEM.

B npoTrMBHOM crny4ae, MMeeTcst ONacHOCTb NOBPEXAeHNs 060pyaoBaHUS.

Bce KOHCTaHThI MHBEPTOpPA YXEe YCTAHOBJIEHbI ...
Ha 3aBOoe-n3rotoBuTere.
B NPOTUBHOM CJly4ae, MMeeTCA ONMNaCHOCTb NOBpeEXAEeHUA O60py,EI,OBaHI/IFI.
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OnacHocTu 1 npepnocTepexeHnsa AnA BbiNnOJNIHEHUA NOUCKa U YCTPaHEeHUsA

HeucrnpaBHOCTEN, MPOBEPOK U TEXHNYECKOro 06CnyXmnBaHus

/I\ onacHo

Mocne BbIKMOYEHUS BXOOHOIO NUTaHUS, Nepes BbIMOMHEHUEM  ................. 74
TEXHUYECKOro 0BCNY>XMBAHUA UMW NPOBEPKM NOAOXKAUTE HE MEHEE 5 MUHYT.
B npoTuBHOM crny4ae, MMeeTcsl ONacHOCTb 3NEeKTPUYECKoro yaapa.

Tonbko KBaNMMUUNPOBaHHbIN NepcoHan Byaet AONYCKATbCA  ..oveeeeeeeennnn... 74
K BbINOSTHEHWIO TEXHMYECKOrO 06CNYyXNMBaHMSA NPOBEPOK N 3aMeHaM YacTen.
Mepen Havyanom paboT ob6ecnyxmnBaroLLee NULO AOMKHO CHATL C cebs

BCE MeTannuyeckme npegMeTbl (HapyyHble Yyackl, 6pacneTbl u 1.4.).
Y6exganTtecb B TOM, YTO MHCTPYMEHTbI UMEIOT 3an30fTMPOBAHHbBIE PYUKN.

B npotmMBHOM crny4ae, MMeeTcsi ONacHOCTb

3MNEKTPUYECKOro yaapa u/unn HaHeceHUs TpaBM NepcoHany.

Hukorga He NpuKacanTech K HAXOOAWMMCH  .coevvveieeeeeeiiiieeeeeeennieeeeeeeennnnnes 74
noz, BbICOKMM HanpshkeHMeM KOHTaKTaM B MHBEPTOPE.
B npoTuBHOM criyyae, MMeeTCsa OnacHOCTb ANEKTPUYECKOro yaapa.

Jlornka PCB 3agenctByeT uHTerpanbHble Mukpocxemsl CMOS ICs ... 74
He npukacanTecb k anemeHtam CMOS.
X MOXHO nierko noBpeauTb CTaTUYECKUM INEKTPUYECTBOM.

He nogcoeaonHante n He oTcoeauHANTE NPoBoOAa, COEAVHUTENN  .............. 74
U BEHTUMSATOP OXNaXOeHUs Npy NOgAHHOM Ha uenb NUTaHUN.
B npoTMBHOM crny4ae, BO3MOXHO HaHeCeHWe TpaBM nepcoHany.

OnacHocTu n npepocTepexeHns Ansd BbiNONIHEHUA MOUCKA U YCTPaHeHUsA

HencnpaBHOCTEN, MPOBEPOK U TEXHNYECKOro 06CnyXnBaHus

/1\ onacHo

Hwukorga He moanduumnpymnTe nsgenue.
B npotmBHOM crny4ae, MMeeTcs OMacHOCTb 3NEeKTPUYECKOro ydapa w/unum
HaHeceHns TpaBM NepcoHany.
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MHOWKALUUA NPEAYNPEXOEHUA

/A

/I\ OCTOPOXHO
\ OMACHOCTb

* OnacHOCTb aneKkTpuyeckoro ygapa.

* Yb6eautecb B NpaBUibHOM 3a3eMIIEHMUMN.

» [lepen ycTtaHOBKOM M aKcnnyaTaumen obpartmtechb K
PYKOBOACTBY Nofb30BaTerns.

MpeaynpeauTenbHas HaanUCb OTOOpaXkaeTcsl Ha OCHOBHOW KpbIlKe WHBepTopa, Kak
nokasaHo Ha PUCYHKeE.
Cnefyinte 3TUM MHCTPYKUMSIM NPU UCMONb30BaHUM MHBEPTOpA.
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MpumevyaHue 1

He 3anyckante/octaHasnueante (PyHKUMOHMPOBaHWE nyTeM BKoYeHnsa on/off (Bkn/Bbikn)
ANEeKTPOMarHnTHbIX KoHTakTopoB (Mc0, Mcl) Ha nepBMYHON UM BTOPUYHOW CTOPOHaX MHBEpTOopa.
Ynpaesnante paboTon MHBEpTOpa Npu NOMOLLM KOMaHL 3anycka/octaHoBa [FW/RV].

McO Mc1 \
Horomme o7 L2 %
?) TEJIb
HNuBeprop FW(RV)
i o=
L

MpumevyaHue 2

dunbTp nogasneHusi BbIOPOCOB HaMpsKeHWs Ha knemmax pgsuratend. B cucrtewme,
NCronb3yoLWeNn WMHBEPTOP C CUCTEMOM KOHTpons HanpsbkeHna PWM  (WunpoTHO-MMNyrnbcHas
Moaynsaumsi), 6pocok HanpshKeHUs!, Bbl3BaHHbIA KabenbHbIMU KOHCTaHTaMW, TakMMW, Kak OfvHa
kabens (ocobeHHO Korga AncTaHums mexay asuratenem n niseptopom 10 m n 6onee) n metogom
NPoKaaku kabens, MOXeT BO3HUKHYTb B KNeMmax asuratensi.

MpumeyaHue 3

OTcoeguHeHmne BXOAHOIo NUTaHns. 3ToT MHBEPTOpP HE cnocobeH 3almLaTb OT OTCOeANHEHNS
BXOO4HOIO NMUTaHUA. |_|pl/l nogcoeamMHeHnn nNposoaoBs cobntogante OCTOPOXHOCTb.
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MpumeyvaHue 4

B cnyyasix, npeacTaBneHHbIX HUXKE, C 3a4eNCTBOBaHMEM MHBEPTOpa ObLLero HasHa4YeHus,
BO0nbLLOM NMKOBLIN TOK TEYET B CTOPOHY MCTOYHMKA MUTaHUS, MHOTAA BbIBOASA U3 CTPOSt KOHBEPTOPHbIN
Moaynb.
» KoachpmumeHT HeBanaHca UCTOYHMKA NUTaHus coctaenseT 3% wunu Bbille.
* MOLLHOCTb NCTOYHMKA NUTAHMSA Kak MUHUMYM B 10 pas Bblle MOLLHOCTM MHBEPTOPA (M MOLLHOCTb
nctovHuka nutanms coctaenset S00kBA nnu 6onee).
» OxungarTcsa peskme n3MeHeHus paboTbl UICTOYHMKA MUTaAHUS.
(Heckonbko npumepoB). HecKonbko WMHBEPTOPOB MOACOEAMHEHbI K 3aKOPOYEHHOMW  LUMHE.
YcTaHOBNEHHada ynpasnsioLwas eMKOCTb OTKPbIBAETCH UMW 3aKpbliBaETCS.

NMpumeyaHue 5

Pe3nctnBHo-eMKkoCTHas BenuymHa Tennosoro pene B 1,1 pasa Bbllle, YeM HOMWHAmNbHbIN
TOK ABuraTtens. Takke, pe3uCTUBHO-EMKOCTHYIO BENMMYMHY MOXHO OTPErynmupoBaTth MO OTHOLUEHMUIO
K pacCTOsAHMIO NPOKIaaky kabens, ogHako B 3TOM Crlydae CBSXKUTECH C HAaMW.

NMpumeyvaHue 6
He noacoeguHanTe n He 0TCOEANHANTE NCTOYHUK NUTaHNS B TedyeHue 6onee 1/5 (MMHyThI/ 3a
pa3). CyLecTByeT ONacHOCTb NOBPEXAEHNS MHBEPTOPA.

NMpumeyaHue 7

Mpn nosiBneHnn owmnbkn anektpuyeckn ctupaemoro MN3Y [E 08], cHoBa nogTBepxgante
YCTaHOBKY BEMNUYMH.
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2. MONYYEHUE U NPOBEPKA

Apnbiku cneundukaumn MHBepTOopa

lMepen ycTaHOBKOW 1 NPOKNaAKoM NPOBOLOB NPOBEpPLTE crieaytoLlee:
1. HDOBepre OoTCyTCTBME (*)I/I3I/I‘-IeCKI/1X noapem,quMﬁ 6n0|<a, KOTOpPbIE€ MOTYT BOSHUKHYTb
npv TpaHCNOpPTUPOBKE
2. I'IpOBepre Hann4ymne B yrnakoBKE OAOHOIo KOHBEPTOpa M OAHOro pykoBoAcCTBa ONA
nHseptopa N50.

3. Y6egnTtecb B TOM, YTO crieumdukaumm, ykasaHHble Ha Sprblkax, COOTBETCTBYHOT
BalleMy 3aka3y Ha npuobpeTeHue.

4 N

AHYUNDAI

HEAVY INDUSTRES CO., LTD.

Howmep monenu naBepropa

Monens: N50-015SF

MouHocTh ABUATATENA
JUISI DTOU MOJIENIN

— [Turanue: 1.5kB1/21.c. Temm: -10~40°C

—» Bxox: 50I'/60T'1, 200-230B, 1D
Brixon: 0.5~4001', 200-230B, 3@ 7.0A

™~

T

— 1 MFGNO:
%d

/

JlnanazoH BXOJAHOTO MUTAHUS:
4acToTa, HANPSDKCHNUE,
(hazHOCTH

BrixogHO# auarma3oH: 4acToTa,
HanpsbkeHue, (hasHOCTh TOKa

CepsucHbiii neHTp: (812) 320-88-81

Koap! npounzBogurens:
HOMEp NapTuu, Aara v T.1.

B cnyyae oTcyTCTBUSI MMM MOBPEXAEHMS KaKON-NMBO YacTn, HemMensieHHO obGpaTuTech 3a
NMOMOLLbHO.

CTpyKTypa YCNOBHOro 0603Ha4yeHus
Homep Mopenu KOHKPETHOrO WHBEpPTOpa COAEPXWT TMOSIe3Hyl MHGopMaumio o6
aKcnyaTaLUMoHHbIX XapaKkTepucTukax. O6patutech kK HagnuMcy Homepa MoZenu, ykasaHHON HUXE:

_ NS0 -01 S F

Tun xondwuryparm

F: o6opynoBaH maHesbio oneparopa.
Bxoanoe nanpsxenune

S: onna ¢aza 200B daza

MakcumanbHO gonmycTuMas
MOIITHOCTD JIBUTaTes

HaunmenoBanue

cepun 007: 0,75xBt (1JIC)
015: 1,5xBt (2JIC)
022: 2,2xBr (3JIC)
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3. CTAHOAPTHBIE CNMEUW®PUKALIMN UHBEPTOPA N50

Tabnuubl KOHKPETHON MoAenu
CrangapTtHbiMu cneumdmkaumnamm nHeeptopa N50 sensaroTcs cnegyowme:

HN3penne Onana ¢asa 200B kaacc
Mopnens cepun N50 NS50 -007SF N50 -015SF N50 -022SF
IIpymensiemblii kBT 0.75 1.5 2.2
JIBUTATENb JIC 1 2 3
Homunansnast morHocts (200B) kBA 1.9 3.0 4.2

HomuHanbHOE BXOIHOE HaIIPsPKCHUEC

Onnodaznoe 200-230 B £10%, 50/50 I'n 5%

HomunanmsHOE BBIXOIHOE HanpspKeHUE *3

3-daznoe 200-230 B (cooTBETCTBYIOIIEE BXOAHOMY

HAaIPSHKEHHIO)

HomuHanbHbIi BEIXOTHOM TOK (A)

5.0

7.0

10.0

ITyckoBo#i Bpamarmuii MOMEHT (C
0eCCeHCOPHBIM BEKTOPHBIM YIPABICHHUEM )

200% wim donee

JnHamMuyeckoe
TOPMOXKEHHE,
npubIU3UTENHHO %0
MOMEHTA BpaIleHHsI

¢ pezuctopom ot 50/60
I'n

npuommsuTensHo 100%

0e3 pe3ucropa

npuomiuTensHo 150%

TOPMO3 ITOCTOSTHHOI'O TOKa

Bapeupyemast pabodast gactora, BpeMsi M CHIIa TOPMOXKEHHST

Bec, kr

1.1

1.2

1.2
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O6wume cneundpukaumm

Cnepyouwasn Tabnuua npumeHsaeTca Ko Bcem nHeeptopam N5O:

JJeMeHT

O0mme cnenupukanuu

3aIUTHBINA KOXKyX *1

3akpbIThiii ThI (IP20)

Meron ynipasieHus *6

[TpoctpancTBeHHOE BekTopHOE yripaBienue PWM (IlupoTtHo-
HUMITYJIbCHASI MOIYJISIIIHS )

JInarazoH BBIXOHBIX YacToT * 4

0,01 o 400I'y

TouHOCTE YaCTOTHI

[Mudposas komanga: +0.01% oT MakcuMaabHOM YacTOTHI. AHAJIOTOBAast
xkomauzaa: +0.1% or MakcuMaaIbHONM YaCTOTEI

Pazpemienne ycraHoBKH
YaCTOThI

Hudposoe: 0.01T (100t u menee),0. 1T (1001t umm Gomee)
AmnanoroBoe: Makc. ycranoBka 4actoTsl / 500 (BxonHoe nutanue 5B
MOCT. TOKa) Makc. ycraHoBka yactotsbl / 1000 (10B moct. Toka, 4 ~ 20MA)

BoJbT./uacTOTH. XapaKTepUCTUKU

Jlro6as 6a3oBasi ycTaHOBKA 4acTOThI Bo3MoxkHa Mexay Ol u 400 I'm.
Borbt./9acToTHOE yTipaBieHne (TIOCTOSHHBI MOMEHT, CHFDKCHHBI MOMEHT).

JnanazoH Toka neperpy3ku

150%, 60 cexynn

Bpewmst yckopenwusi/3amenneHus

ot 0.1 10 3000cex., (JTMHEIHOE YCKOPEH. / 3aMell. S-KpHBasi, U-KPHUBas),
BTOPOE YCKOP. / 3aMeJUI., JOCTYITHbIEC YCTaHOBKU

IManens oneparopa | Knasumm Up u Down (BBepx 1 Buus) / YeraHoBku BenmMumH
YcranoBka
gactorsr | 1lOTEHIMOMETp |AHAJIOroBas yCTaHOBKA IIOCPEACTBOM IOTEHIIOMETpA.
1 1B, ot IkOm 10 2kOM niepemeHHO€e CoTpoTUBIEHHE MOCT. Toka 0~5B,
Buenmmii curnan |0 ~ 10B noct. Toka (Bxonnoe compotusnenue 7000m) 4~20MA (BxoaHnoe
conpotuieHue 25 Om)
PaGora | TTasesms ortepatopa El;lg]; S‘;OIII)O(EgﬁZTa/eOCTaHOB) (m3menenwue padotsl Forward/Reverse (Briepen/
FWD/REV . e
(BIIEPEZY/ Brewi curta VYeranoska Forward run/stop (Pabora Bnepen/octanoB), Reverse run/stop
HA3AL) (Pabora Hazan/ocranoB) HazHaueHueM kiemm (NC/NO)
FW (xomanna padots! Briepen), RV (komanma padots Hazan), CF1 ~CF4
(MHOTOCTYTIEHYaTas ycTaHOBKa CKopocTH), JG (TomukoBas komaHa), 2CH
MuxkpornporieccopHasi BXomHas — |(2-cTyrneHJarasi KoMaH/a yckopeH./3ameie. ), FRS (komanma cBoboqHas
KJIeMMa pabota ocranoB), EXT (BHemHee aBroMaTiyeckoe BeIKIroueHue), USP
(aBromarmueckwmii myck), SFT (msirkast Gmokuposka), AT (curHan Beidopa
BXOJIHOTO aHaj1oroBoro Toka ), RS (copoc), SET (Be160p 20i1 ycTaHOBKH)
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DJIeMeHT

O06mue cnennpuxkannu

MuxkpornpoueccopHas
BBIXOJIHas KJIEMMa

RUN (curnan craryca pa6otsl), FA1 (curnan npuxoja 4actotsl), FA2
(ycTaHOBOYHBIN CUTHAN MpUxoAa 4actorsl), OL (curHan usBenieHus o
npubmkatoieiics neperpyske), OD (curnan nesuanuu PID ommOku), AL
(CUTHAJI TPEBOTH)

PCFyJ'I}ITOp YaCTOTHBI

Amnanorosiii uameputesb (DCO ~ 10B ¢yHkpoHambHO MOMHBIN, Makc.
IMA) BeiOupaemMble curHaibl AHAIOTOBasi BEIXOAHAS 9aCTOTa, AHATOTOBBIN
BBIXOJIHOM TOK M AHAJIOTOBOE BBIXOAHOE HANPSIKEHUE.

AVR (yHK1IMSA, UICKPUBICHHBIN TPOPUIIH YCKOP./3aMEJUIEH. , BEpXHUH U

HIDKHUM OrpaHUYUTENh AMIUTUTY/IBL, 16-CTyNeHYaThlii CKOPOCTHOU MPO(UIIB,
TOYHAsl HACTPOIKA CTApPTOBOM YaCTOThI, U3MEHEHHE Hecyiel yacToTsl (¢ 0.5
1o 16KI'1r), ckayok 4acTOThI, YCTAHOBKA YCUJICHUST M NCKYKEHHSI, TOJTYKOBOE

Hpyrue gyHkimm BKJIFOUEHHE MPOLIECCa, 3JIEKTPOHHAS PETYIUPOBKA TEPMAIBLHOTO YPOBHS,
(YHKITUS TOBTOPEHUS, MOHUTOP UCTOPHH OLIHOOK, BEIOODP 2-0if yCTaHOBKH,
aBTO-HACTpOMKH, Be1Oop xapakrepuctuku B/4actora, aBToMaTnaeckoe
YCUJIEHUE BpalaloIlero MOMEHTa, JUCIUIel MpeoOpa3oBaHusl YaCTOThI,
¢ynkius USP
CBepXToK, Upe3MEPHOE HANPSKEHHUE, HEAOCTATOUHOE HANIPSKEHUE,
neperpys3Kka, SKCTpeMajabHO BbICOKAs/HU3Kasl TEMIepaTypa, BHYTPEHHSS

3amurtHas QyHKIUSA olMOKa CBsI3U, BHELIHEE aBTOMAaTHYECKOE BBIKIIIOUEHHUE, OIIMOKA
anekTpuuecku crupaemoro 113V, MruoBeHHbIN cOO TUTaHMs, OIPEEIICHUE
BHEIIHETO KOPOTKOTO 3aMbIKaHUSI.
Temmneparypa
° -10 710 40°C
OKPY>KaroLIero Bo3ayxa

< -20°C ~60 °C (xpaTkocpo4Has TEMIIEpaTypa BO BpeMs

5 | Temmeparypa xpaseHns (p p patyp P

2 TPaHCIIOPTUPOBKH)

5 Bnaxxnocts o

S OTHOCHTENbHAs BIaXHOCTh 90% win MeHee (OTCYTCTBHE KOHAEHCATa)

o | OKpyXarouiero Bo3ayxa

Q©

<

A~ BuGparmis 5.9m/c? (0.5G), ot 10 10 55T 11 (COOTBETCTBYET TECTOBOMY METO.Y,

P omnpenenenHomy B JIS C0911)
Bricota 1000 M unu MeHee, B TOMEIIEHUH (IIPU OTCYTCTBUHM KOPPO3UHHBIX
MecrononoxeHue
Ta30B WM TIBLUIH).
Ob6opynoBanue, JlucTaHIIMOHHBIN OJIOK oreparopa, kKabeib JIJIs oreparopa, TOPMO3HOM

ITOCTaBJIKIEMOEC 10
JAONOJIHHUTCIIbBHOMY 3aKa3y

0JI0K, TOPMO3HOM PE3UCTOP, PEAKTOP IIEPEMEHHOTO TOKA, PEaKkTop
MOCTOSIHHOTO TOKA, ITYMOBOM (DHIIBTP.
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MpumevaHna ons npeawecTByowmnx Tabnuy;

1. MeTog 3awmTtel cootBeTcTByeT JEM 1030.

2. [lpumeHsaemblin gBuratenb OTHOCUTCA K CTaHgapTHOMY 3-ha3HOMYy OBUraTento
(4-nontocHomy) HYUNDAI.  lMpu wncnonb3oBaHun Apyrux Apuratenen LOrmKHa MposABASTbCA
OCTOPOXHOCTb AN NpeaoTBpalleHnsa npeBbIleHNa HOMWUHanbHOro Toka gsuratens (50/60MMy)
BbIXOOHOIO TOKa UHBEpTOpA.

3. BbIxogHOe HanpshkeHue yMeHbLUaeTCa Mo Mepe YMEHbLUEHUSI HanpshKeHUsi CETEBOrO
nuTaHua (Kpome criydaes ncnonb3oBaHns pyHkumm AVR). B ntobom criyyae, BbIXoQHOE HanpsixeHue
He MOXET MpeBbIaTh BXOAHOE HaNpPsXKeHNE UCTOYHMKA MUTaHWS.

4. [Ons oakcnnyatauum pgsuratens ¢ pabouyen dactotonm 3a npegenamu 50/60 [y,
NPOKOHCYNbTUPYMUTECH C MPOM3BOAMTENEM ABUraTens O MakCMMalsibHOW AOMyCTUMOW CKOPOCTU
BpaLLeHus.

5. TopmMO3HOM MOMEHT, BblpabaTbiBaeMbli MOCPEOCTBOM E€MKOCTHOM OOpaTHOM CBA3M,
ABSIETCA CpegHMM MOMEHTOM 3aMeffieHns nNpu Kpatyanwem 3aMmeasieHmMm (OCTaHoBKa C YacToThl
50/60 INu, kKak yka3aHo).

OTO He HenpepbiBHbIN pereHepaTMBHbIN TOPMO3HON MOMEHT. U cpegHuin 3ameansitoLmnm
MOMEHT BapbUpyeTcs noTepsMn ABuratens. OTa BenMyYMHA yMeHbllaeTcs, korga pabodvas
yactoTa coctasnsetr meHee 50 'y. Ecnn Tpebyetcs BonbLllon pereHepaTUBHBIA MOMEHT, JOITKEH
NCMonb30BaTbCA JOMNOSTHUTENbHLIN pereHepaTUBHbIN TOPMO3HOW PE3NCTOP.

6. YcTtaHoBKa meTofa ynpasneHusi A31 B 2 (becceHCOpHOE BEKTOPHOE yrpasreHne) BbibpaHa,
yCTaHOBKa Hecyulen YactoTbl b11 6onee 2,1 kl'y,
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4. BNATPAMMbI| BHELLUHMX PASMEPOB U UEHTU®UKALIUA YACTEN

Tabnuubl KOKpeTHON Moaenu
CraHpapTHbiMu cneundmkaumamm nHseptopa N50 asnstoTca cneayowme:

Mpumep: N50-015SF

Oxnaxgarowmin BEHTUAATOP

MoHTaxHoe
oTBepcTue

Knemma
rmaBHOW LEenu

Oucnnen

Knasuwa
ynpaeneHus

Knemma uenm
ynpasneHus

MNepekntovaTtenb MopT cBsA3n
BbIGOpa aHanoroBoro

HanpsKeHns/Toka

AJ151 YaCTOTHOM KOMaHAbl
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Pa3mMepbl MHBEpPTOPOB ANl YCTaHOBKMU
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e user's manual before installation and operation
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<

Buemnue pa3mepsl

Tun W H D
007SF 80 142 135
015SF, 022SF 95 142 135
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5. YCTAHOBKA

Bbibop MecTa onsi yCTaHOBKM

/I\ OCTOPOXHO

e YcTtaHaBnuBanTe OMNOK Ha HEBOCMNaMEHSALMIACA Matepuarn, Takol, Kak cTanbHas
nnacTtuHa.
B npoTuBHOM criyyae, MMeeTcsi OnacHOCTb BO3ropaHus.

+ Yb6exgantecb B OTCYTCTBUM ftoObIX Ferko BOCMMAMEHSOWMXCA MaTepuanos
no6nmn3ocTu OT MHBEpTOpa.
B npoTMBHOM cny4ae, MMeeTcst ONacHOCTb BO3ropaHus.

* He nossonsante MOCTOPOHHUM MpeamMmeTamM nonagatb B BEHTUNALMOHHbIE OTBEPCTUA
B KOXyXe WHBEPTOpA, TakKuM, KaK TMpPOBOJIOYHbIM 3aXXnMam, 6pr3FaM CBapkKu,
MeTannmyeckomn CTPYXKe, NblJin 1 T.A4.

B NPOTUBHOM CJly4dae, MMeeTCA ONMNaCHOCTb BO3ropaHnA.

* YcraHaBnuBante MHBEPTOP B MeCTax, CNOCOBHbIX BblAep>KaTb ero Bec, B COOTBETCTBUN
co CI'IeLl,I/I(*)I/IKaLWIFIMI/I, YKa3aHHbIMWU B TEKCTE.
B NPOTUBHOM CJly4dae, OH MOXET yrnacTb N HAHECTU TpaBMbl NMEPCOHAsy.

/1\ OCTOPOXHO

* YcrtaHaenueaiite 6riok Ha NnepneHanKynsipHON CTeHE, He NOABEPKEHHOWN BUGpaLMsaM.
B npoTuMBHOM criy4ae, oH MOXET ynacTb Y HAHECTU TpaBMbl NepcoHarny.

* He ycTaHaBnuBanTe n He 3KCnnyaTUpynTe NOBPEXOEHHbLIA UHBEPTOP UMM UHBEPTOP C
OTCYTCTBYIOLLUMWN YACTSMM.

B npoTuBHOM criyyae, MMeeTcsi OnacHOCTb BO3ropaHusi.

* YcTaHaBnuBanWTe MWHBEPTOP B XOPOLWIO BEHTUNMPyEMOM nomelleHun. W3beraiiTe
NPSIMOro BO3OEeNCTBUSI CONMHEYHOMY CBETY, BbICOKOW TeMMepaType BO3[yXa, BbICOKON
BMa)XHOCTU KOHZEHCALWUW pPOChl, BbICOKMX YPOBHEN 3anblNeHHOCTH, nonagaHus
KOPPO3MOHHbIX ra3oB, B3PbIBOOMACHbIX ra3oB, TyMaHa LWNMAOBanbHbIX XUOKOCTEN,
OMacHOCTU COMEeBbIX NMOBPEXAEHUIA.

B npoTuBHOM criyyae, MMeeTcsi OnacHOCTb BO3ropaHusi.




B kauecTtBe pes3toMMpOBaHMS COOOLLEHWA C NPedoCTepPEXeHUsMKU, Bam noTpedyetcs
HanTKU TBepayl, HEBOCMIAMEHSIOLWYIOCSH, BEPTUKANbHY, OTHOCUTENbHO YMUCTYH) MOBEPXHOCTb.
Heobxogumo obecneuntb OOCTaTOMHOE MNPOCTPAHCTBO BOKPYr MHBEpTopa Ana obecneveHus
oxnaxkgeHus, cobnoganTe ykasaHHbIe 3a30pbl BOKPYT MHBEPTOPA, YKa3aHHbIE Ha PUCYHKE.
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/I\ OCTOPOXHO

TBep,u,aﬂ, HeBOCMITaMeHAKLaACA, BEPTUKaribHasd NOBEPXHOCTb.

Mepen Tem kak nepenTn K pasgeny, NOCBSLLEHHOMY MPOKNagKke 3reKTpUYecKnx
NPOBOAOB, fyYLle BCEro BpEMEHHO 3aKpbiTb BEHTUNSALMOHHbIE OTBEPCTUSI KOHBEpTepa. AT
npeaoTBpaTUT NonagaHne Mycopa, Takoro, Kak NPOBOMOYHbIE 3aXKMMbI, U MeTannnyeckas
CTPY’KKa, BO BPEMS1 yCTaHOBKW MHBEpPTOpA.

/I\' OCTOPOXHO

TemnepaTtypa okpyarLero Bo3ayxa gomkHa bbiTb B ananasoHe ot -10 go 40 °C.
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6. MPOKITAOKA INEKTPUYECKUX MPOBOAOB
Bbi6op mecTa AN yCTaHOBKU

/1\ onacHo

e YbeaomTtecb B TOM, YTO OIOK 3a3eMneH.
B npoTrBHOM crny4ae, MMeeTCst ONacHOCTb 3M1EKTPUYECKOrO yaapa U/vnmn Bo3ropaHus.

« PaboTbl NO Npoknagke 3neKTpU4ecknx NPOBOAOB BbIMOMHAKTCA TOMbKO KBanMUumMpo-
BaHHbIM MEepPCOHarioM.
B npoTuBHOM crny4ae, MMeeTcsi ONacHOCTb 3NEKTPUYECKOro yaapa WU/unm Bo3ropaHusi.

* BbinonHanTe npoknagky NPoBOL4OB NOCHeE TOro, Kak ybeanTech, YTO NUTaHUE BbIKMHOYEHO.
MHaye BO3MOXEH 3reKTpuYeckut yaap u/vnm BosropaHue.

« He noacoeauHsiiiTe NpoBoaa K MHBEPTOPY W He 3KCMyaTUpPynTe ero, eCriv OH YCTaHOBIEH
He B COOTBETCTBUM C UHCTPYKLMSIMU, NPUBEAEHHBIMY B AaHHOM PYKOBOACTBE.
B npoTrBHOM Cryyae, MMeeTcsi ONacHOCTb 3NEKTPUYECKOrO yaapa U/unm HaHeCeHUs! TpaBM

nepcoHany.

/I\| OCTOPOXHO

« Yb6expantecb B TOM, YTO BXOOHOE HamnpshkeHWe COOTBETCTBYET chneuudmrkaumam
NHBEpTOpAa.
B npoTvMBHOM cryyae, MMeeTcsi ONacHOCTb 3NEKTPUYECKOTO yaapa uU/unm HaHeCceHUsl TpaBM
nepcoHany.

* He nogcoeanHanTe NCTOYHUK NUTAHUSA nepeMeHHOro Toka K BbIXOAHbIM KIteMMaM.
B NPOTUBHOM Clly4ae, UMeeTCA ONaCHOCTb 3N1EKTPUYECKOIro yaapa n/vnn HaHeceHus TpaBM
nepcoHarny.

* He nogcoeguHanTe pe3ncTop K knemme uenu noct. Toka (P, PB).
B npoTrMBHOM crny4ae, MMeeTcst ONacHOCTb BO3ropaHus.

« CobnioganTe npumMedaHusi Mo MCMOMb30BaHUIO pasMblkaTenen Lenn yTeYkn Ha 3eMIo
HaxoAsLMECS B UCTOMHUKE NUTaHUS.
B npoTvBHOM criy4ae, MMeeTCs ONacHOCTb BO3ropaHus.

« Yb6expanTecb B TOM, YTO NPOBOAa ABUraTensl, pasmblkaTeny YTEYKU Ha 3eMMlo U
3MNeKTPOMarHUTHbIE KOHTAKTOPbI UMEIOT Haanexallime pasmepsbi.
B npotuBHOM crny4ae, MMeeTcsi onacHOCTb BO3ropaHusi.

« He Bknwovante onepaunto RUN/STOP (PABOTA /OCTAHOB) BkntoyeHnem
anekTpoMarHnTHblx kKoHTaktopoB ON/OFF (BKJ1/BbIKI1) Ha nepBuYHOM unv BTOPUYHOM
CTOpPOHax MHBepTOpa.

B npotnBHOM cnyyae, nmeeTcs onacHOCTb BO3ropaHus.

* 3aTsaHnUTE BUHTLI C YCTaHOBJIEHHbIMA MOMEHTaMN 3aTAXKKWU.
B NPOTUBHOM Clly4ae, nMeeTCA ONnaCHOCTb BO3ropaHuA.
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6.1 MPOKNAOKA NPOBOAOB NMABHOW LENU

MNoocoeanHWTe KNeMMy rnmaBHOW Lienu K BXody UHBepTopa.
* N50-015SF

Ll L2 R v

> D 8 U VW
9.9, %,%,%%,%,% %,

[Iutanue JIBUraresnp

* Bcerga nogcoeauHanTe knemmbl BBoAa NnuTaHnsa L1, L2 K UCTOMHUKY NUTaHKUS.

« B cnyvae, korga oavH uMHBepTOp OOCnyXXMBaeT HEeCKONbKO ABUratenen, ycTaHaBnuBamTe
TENSI0BOE pesie oTaeNbHO.

* Hwukorga He coepguHanTe knemmbl P, RB, c R, S, T, unn U, V, W.
B npoTtuBHOM criyyae, MMeeTca ONacHOCTb NOBPEXOEHUS.
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MpumeyaHue 1
YcTaHOBUTE MeXaHMYeckn COnokMpoBaHHble BbikntodaTenu Mclu Mc2, Ha crniydan kKommyTauum
MeXay UCNoSib30BaHNEM NEKTPOCHABXEHUS OT ceTu obLLero nonb3oBaHUsa U OT MHBEPTOPA.

Mcl
O
MCCB
| | HuBeprTop
HMcTounuk ~ L1 U % JIBura
—o0 O—W—O —O
MMATAHUSI M0 Mc2

VvV TeJb
12 W

MpumeyaHue 2

YcTaHoBUTE pa3mblkaternb yTedek Ha 3emnto (unn MCCB) Ha cTOpOHe nuUTaHus MHBepTopa.
Ecnn pacctosiHne mexay vHBepTopoM W Asuratenem npotsbkeHHoe (10m unu 6onee), Tennosoe
pene MoxeTt paboTaTb HeHagnexawmum obpa3omMm B CBA3N C BANAHUEM BbICOKOYACTOTHbLIX NMOMEX.
YcTaHOBUTE peakTop NepeMeHHOro ToKa Ha BbIXOQHOW CTOPOHE MHBEPTOPA UITU UCNONb3YyNTe AaTUnK
TOKa.

MpumeyaHue 3

3aszemnanTe Kremmy 3a3eMfieHMsi B COOTBETCTBUM C MECTHbIMU  MHCTPYKLUMSMU MO
3asemMnenuto. He 3azemnante nHeeptop NS0 BMecTe co cBapoYHbIMW annapatamu, gBuratensmm
U Apyrum anekTpuyecknm obopyaoBaHNEM.

Koraa ogHOBpeMEHHO UCMOosb3yHTCA HECKONBbKO MHBEPTOPOB, 3a3eMnnTe Kaxabl brok, Kak
nokasaHo B npumMmepe. He 3aszemnsinTte npoBoaa.

IJIOXO XOPOIIO

bont
3a3eMJICHUS
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6.2 MPOKITAAKA NMPOBOAOB LEMWU YNPABJIEHUA

Bbl6op MeCTa And YyCTAaHOBKU

Knemma uenu ynpaBrieHusi

CMly 5|4 3|2 |1|/FMHI|OOL CM 11

Mpumep kNnemmbl Lenu ynpasneHns

: 5
8 =
3
= —
° 2 E 3 :
§ o0 o & 3 =
E 9 2 o o =
H S £ 2 9@ Q9 O
S Eg¢ic :
=B iz s -
ERCE : g
5 2 2 5 s = 8 E
o X 2 & 5 B8 s =
S & 2 Z ¢ ¥ A O
CMIf S 143 ]2]1 H (OOl L |FM |[CM2| 11
LD
I ,
VR
2 W3mepureins 4acToThl Komanna sacrorst V.R
T 1kOm 2kOm
27B
MOCT.TOKA
MA Makxc.

MpumevyaHue 1

Korgawncnonb3yeTcs BbIxogHast MUKPOMNPOLECCOpHas KneMmma, napannesibHo pene yctaHoBuTe
avopg nornoweHus 6pockoB. B npoTnBHOM crydae, 6poCoK HanpsikeHusi, Bo3HMKatowmum npu BKIT.
unn BbIKJ1. pene, MoxeT noBpeanTb BbIXOAHYHO Lenb C MUKPOMNPOLLECCOPHOM KNEMMOW.
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NMpumeyaHue 2

[nsa coeguHeHUst CUrHarbHOW JWHUW UCMONb3YNTE CKPYYEHHbIM WKW SKPaHUPOBaHHbIN
npoBO4, N OTPEXbTE 3KPAHMPOBAHHOE MOKPbITUE, KaK MoKa3aHO Ha PUCYHKe Hwxe. YbeauTtechb B
TOM, YTO ASIMHa CUrHarbHOW NHUK cocTasnset 20M Unn MeHbLue.

I——

3auzonupyiire

e I
—t \ !
— !

I I J

——
< B 3aszemiennu HeT HEOOXOAUMOCTH

[Toncoenunurte oburyro kiemmy [CMI] u [L] naBepTopa

A

NMpumeyvaHue 3

Korga curHan yCTaHOBKM 4acCTOTbl BKITHOMAETCA UIU BbIKITHOYAETCA C MOMOLLbI0 KOHTaKTa,
NUCNONb3ynTe perne, KOTOpOe He BbI3OBET HapylleHun cpabaTbiBaHMs KOHTaKTa, Laxe Mpu
NCKIIOYMTENBbHO CnabbiX TOKaX U HanpsbKeHUsX.

MpumeyvaHue 4

Mcnonb3ynte pene, KOTopble HE UMEKT AedEeKTOB KOHTaKTOB Npu 24B nocTtosiHHOro Toka, 3
MA Ona Apyrux Knemm.

NMpumeyaHue 5

OTgenuTe NpoBOAKY MMaBHOW Lieny OT NPOBOAOB LeNu penernHoro ynpasneHus.

Ecnn oHu pomkHbl nepecekatbcs, ybexgantecb B TOM, YTO OHM MeEpeceKkakTcs NoA
npaBUibHbIM YITIIOM.

P JInHus muTaHuAg II1aBHOM e

(L1,L2,U,V,W,PRB)
z/

[IpaBunbHbIN yrou

BxonHas curnanbHas JTMHUSA
/ (CM1,5,4,3,2,1, H,0/0LL, FM,CM2,11)

Otnensiiite Ha paccrosiHue 10 cm wim Oonee

NMpumeyvaHue 6

He 3ambikanTe HakopoTKo Kriemmbl H-L uenn ynpaeneHus.
NMpumeyaHue 7

He 3ambikanTe HakopoTko knemmbl H-Ol uenn ynpasneHus.
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6.3 NTPUMEHEHUE NPUBOPOB AOJ1A NPOKNAAKU SNEKTPUYECKUX
nPOBOAOB U onunuun
ONMPEOENEHUE PASMEPOB NPOBOAOB U NPEAOXPAHUTEJIEN

Boix. MpumeHsemasn Mpoknaaka npoBoaoB Mpumensiemoe
MOLLHOCTb P P P obopyaoBaHue
mMopenb
ABurarens
(KBT) MHBepTOpa
Pa3mMbikaTenb | MarHutHbIn
CunoBble CurHanbHble
MHAM AMHUY yTe4yek KOHTaKTop
(MCCB) (MC)
) (MpumeyaHwue | ~ 6) )
0.75 N50-007SF 1.25mMm2 014 ~ 0.75mu2 HBS-33(10AT) | HMC10W
OKpaHUPOBaHHbIN
npoBoA
1.5 N50 -015SF 2.0Mm2 HBS-33(15AT) | HMC10W
2.2 N50 -022SF 2.0mMm2 HBS-33(20AT) | HMC20W
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HMcTouHMK nuTaHus

IIpeno-
XpaHUTETh
DneKTpo-
MAarHUTHBIN
KOHTAKT
«—
C )
«—
R T
Ll L2
P
WNuBepTop
RB
TIT2 T3
Uy V W =

47

333 €

TeruoBoe
pere
1
JIBura-
TEh

( ) o

CraHpgapTHas annapaTtypa (3-ha3HbI BXOAHOW 3TarIOHHbIN)

Brix. Monaenb IpumensiemMoe
MOIIIHOCTh | MHBEpPTOpa Ipokazika mpoBo10B 06OpyOBaHHE
neurarens | (Cepust N50)

(kB1) CuioBsle Curnanenbie | [Ipenoxpanurens (kiace H)

JIMHUH JINHUU nomuHa1 600B
0.75 N50-007SF | 1252 0.14mm2 10A
0.75mMm2
1.5 N50 -015SF 2.0mm2 SKpPaHUPO- 15A
BAaHHBIU
2.2 N50 -022SF npoBoJ 20A
MpumeyaHue

CoegunHeHue ¢ BHeLLHeN NPOBOAKOW AOIMKHO BbIMOMHATHCS 3aMKHYTbIM
KNeMMHbIM COeAMHUTENEM, yKa3aHHbIM B cnucke UL, cepTuduumMpoBaHHbIM
CSA, umetroLmm pasmepbl 415t Ucnonb3yemoro kannbpa npoeoga. CoeguMHuTENb
AOImKeH (PUKCUPOBAaTHLCS C MOMOLLIbIO OGXUMHOIO MHCTPYMEHTa, OnpeaeneHHoro
npou3BoanTENEM COeauHUTENS.

YuuTbiBaiTe €MKOCTb MNOASMEXallero MCronb30BaHUIO pasMblikaTerns
uenu.

Ecnu pacctosHune npesbiwaet 20 M, N8 NUHUNA NMUTaHWUS UCMONb3ynTe
nposoga 6ornbLuero pasmepa.

Wcnone3ynte nposog pasmepom 0,75 MM? B kayecTBe nposoga Ans
nepegayy curHarnos.

JononHutenbHble BO3MOXHOCTHU

HaunmenoBanue DyHKIMSA

OH nosie3eH npu 3aMepax MOAABICHUS TaApMOHHUK, KOTIa
JMana3oH HEPaBHOMEPHOCTEH CETEBOI0 HAIPSKEHUS
npesblaetr 3% u ceTeBast MOIHOCTH IpeBbilIaeT S00kBA,
WM TIPY BHE3AITHOM BO3HUKHOBEHMU U3MEHEHHS CETEBOTO

Peakrop nepemeHHOTO
TOKa BXOIHOM
CTOPOHBI JIS

TapMOHMHECCKOTO o 1 sokermst. OH TAKiKe IOMOTAeT YTy UIINTh ko3 HUIHEHT
KoJieOaHus P ) yiyd
MOIIHOCTH.
D CHmKaeT 1IIyM IPOBOJMMOCTH B ITPOBOJIAX CETEBOTO
P MUTAHVSI, TCHEPUPYEMbIX CETEBBIM UCTOYHHKOM ITHUTAHHS.
HICKTpOMAI HUTHBIX [ToxcoennHeHNe K IEPBUYHON CTOPOHE UHBEPTOPA
romex (EMI) P P pTop

(BXOmHAS CTOPOHA).

OH yCTaHABINBAETCS MKy HHBEPTOPOM M JIBUTATEIIEM
OuUIBTp MOMeX IUIST CHIDKCHHUS TIOMEXH, U3TydaeMOi M3 CETEBOTO MPOBOJA B

BBIXOIHON CTOPOHBI |TIPOBOJ yIIpaBicHMs muTanreM. OH MOJIe3¢eH IS CHIKCHUS

TTOMeX PaJMOBONH B paano wim TB mpreMHnKax Wi JTaTaukax.

BuOparst MoxeT yBeTMIMBATLCS IPH YIIPABJICHUH IBUTATEIIsT
00111ero Ha3Ha4YCHHUsI HTHBEPTOPOM I10 CPABHEHHUIO C €T0

PeaxTop SKCIUTyaTalieil OT NPOMBILIICHHOTO SHEPIOCHA0KEHUS.
nepeMeHHOoro Toka | CoeqrHEeHHe 3TOro PeakTopa MEKLy HHBEPTOPOM H
JUISL CHUKEHUS JIBUTaTEeNIeM MO3BOJISIET CHIDKATD ITyJIbCALIUH JABUIATEIsL.
BuOpauuu / Korza comporuBieHnue mpoBoaa Mekay HHBEPTOPOM U

peaOTBpallCHUA JABHUIaTCJIEM COCTABJISACT 1 Om nm 60]'[66, YCTaHOBKa
BbIXOJla U3 CTPOsL peaKkTopa NpecaAOTBpAIIACT BbIXOA U3 CTPOA TCILJIOBOTO PEJIC,
TECIIJIOBOI'O pEJIC BBI3BIBACMBIH rapMOHUKAMU, NOABJIAIONIUMHUCSA B PE3YJIbTATC
MEPCKIOYCHUA UHBEPTOPA. I[aTLII/IK TOKA MOKET OBITh
HCIIOJIB30BaH BMCCTO TCIIJIOBOI'O PEJIC.
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NMpumeyaHue 1
MpumeHsiemoe obopyaoBaHMe npefHa3Ha4YeHo AN CTaHOAPTHOrO YeTbIPEXMNOOCHOMO
kopoTko3amkHyToro asuratena HYUNDAI .

NMpumeyaHue 2
YuuTbiBanTe eMKOCTb NoAsSiexallero MCNosib30BaHMI0 pasMbliKaTesns Lenu.

NMpumevaHue 3
Ecnu pacctosHue npesbiwaet 20 M, ANa NMHUA NMTaHUS UCNONb3ynTe NnpoBoga 6onbLuero
pasmepa.

MpumeyvaHue 4
Mcnonb3ynTe 3a3eMnsitoLLmii NpoBO TOr0 XXe pasmepa, YTO U NPOBOA NMUTaHUS, U nogobHoro
pasmepa.

NMpumeyaHue 5
Wcnonbayiite npoog pa3mepom 0,75 MM? ans NOACOEAMHEHUS K KNemme Ans nepenayu
CUrHanos.

NMpumeyvaHue 6
Wcnonbayiite nposog pa3mepom 0,5 MM? ons NOACOEAMHEHUS K KNEMME Lienu ynpaBreHns.

Knaccudukaums Toka obHapyxeHUsi pasmblkaTens yTedek Ha 3emsto, B 3aBUCMMOCTU OT
obLLero paccTosiHAA MeXay MHBEPTOPOM U ABUraTernem.

Jlnna Toxk oOHapy:xenust (MA)
100 M 1 MeHee 30
300 M 1 MeHee 100
800 M u MeHee 200

NMpumeyaHue 1
Mpn ncnonb3oBaHMM NPOBOAA MOCTOSIHHOMO HAMNPSXKEHUS U MeTannmMyeckon TpyoKu, TOK
yTeukn coctaensaet npnbnuantenbHo 30MA/KM.

NMpumeyaHue 2

Tok yTeuykuM yBenuvyuMBaeTCAa B BOCEMb pa3, MOCKOmnbKy nposoga VI uMelT BbICOKYHO
ONSNEKTPUYECKYD MOCTOSIHHYI0, WCMNONb3yuTe pasMblkaTenb TOKa YyTeyek O[HOro knacca B
COOTBETCTBUM C NPEACTaBEHHOM BbilLe Tabnuuen.
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OYHKUUA KNEMM

Knemma rmaBHOM uenu

BHEIITHETO Pe3UcTopa

pe3ucTopa (OnIrOHAIBHO)

CumBoJ HaumenoBanue
DOyHKIMSA
KJIEMMBI KJIEMMBI
ITopcoennHenne BXOAHOTO
L1, L2 |BxoxcereBoro nuranus JLCOCA A
nutanus 220B
U,V,W | Bsixon uaseptopa [Toncoenunenue [IBUTATEJIA
RB.p |HMoacoemunenue Honcoemunenne topmosuoro  |[L1 L2 P [RBJU [v [W

3emuts

IloncoenuHenue K OTIMBKE
(U1 IpeIOTBpAILEHUS
MEKTPUYECKOTO yAapa u
CHIDKEHHUS TTOMEX)

CereBoe nuranue (M)

Knemma uenu ynpaBrieHuns

Curunanu

CuMBoOTI
KJIEMMBI

HaunmeHoBaHHEe KJI€eMMbI

(I)yHKIII/Iﬂ KJI€MMbI

Bxonnou
cUTHAI

5

4
3
2

Komanna pabora Briepen (FW), Komanma
padora Hazax (RV), komaH1p1 MyJIBTH-
ckopocti 1-4 (CF1-4), 2-crynenuaroe
yckopenue/3amenenue (2CH),
Copoc(RS), Bropas ycraHoBKa (pyHKIIMH
ynpasnenus (SET), GnokupoBka goctyna
k kemme (SFT), aBromarnueckas
3ammuta mycka (USP), Be1O0op ToKOBOTO
Bxozna (AT), TomukoBast onepanus (JG),
BHerniHee aBToMaTHYeCKOE BHIKITIOUCHUE
(EXT)

KOHTAKTHBII BBOJ;

3akpriT: ON (BKJL.) (paboraer)
Otkpsit: OFF (BBIKJIL.) (ocTanoB)
minimum ON (MuanMansHoe BKIL.)
BPEM:12mc unu Gonee

CM1

OO01mast KiieMma ISt BBOAA WIH
KOHTPOJISI CUTHAJIA

CUI'HaJl

KonTposnbHbIit

M

H3Mmeputenb BBIXOHOW YaCTOTHI,
M3MEpPUTENh BBIXOJIHOTO TOKA,
BBIXOJHOM U3MEPUTENL HAIIPSKEHUS

I/IBMCPI/ITGHL aHaJIOTOBOM YaCTOThI

CM1

OO01ast KiieMMa ISt BBOJA WIIH
KOHTPOJISI CUTHAJIA
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Knemma uenu ynpaBrieHusi

CumBoJ
Curnan HanMeHoBaHUe KJIeMMBbI DyHKIUA KJIeMMbI
KJIEMMbI
DNEeKTpONUTaHHE ISl YCTAaHOBKHU
H P Ly 0-5B nmocTosiHHOTO TOKa
9aCcTOTHI
Hpnmeuanue 1 . 0-5B mocTostHHOIO TOKa,
. 0/0I KoMaHHbIN CUTHAT 4aCTOTHI
KoMmauaHbIiH 0~10B mocr. Toka (BX0IHOE

Hanpsiokerus (O)

CHTHAI conpotusnenue 7000m)

HacTOThI y 4~20MA (BXOIHOE
Komananelii curaan yactorsl Toka (OI)

conpotusieHue 250m)
L OO0mas kKireMMa JUIsT KOMaHbl 9aCTOTBI
MuxkpomporieccopHasi BEIXOHAS
kiaemMMa: RUN (curnain craryca
paborter), FA1 (curnan npuxona
Brixonnoiu 1 yacToThl), FA2 (ycTaHOBOUYHBIN curHan | 27 B mocTOsSHHOTO TOKa,
CUTHAI npuxonaa 4actoTel), OL (curnan 50 MA (MakcuMyM)
W3BEIICHUS O MPUOIMKAIOIIEHCS
neperpyske), OD (curnan neBuanuu
PID omu6xu), AL (curHan TpeBoru)
CM2 O01as KiieMMa Ui BBIXOIHOI'O CUTHaJjIa
NMPUMEYAHUE

CyulecTByeT nepekntoyatens Bolbopa aHanoroBoro HanpsikeHus (V)/Toka (1) ans komaHabl

4acCTOoThbl.
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7. QKCINNYATALUUA

/I\ onacHo

BkrntowanTe nutaHue TorbKO nocne 3akpbITa nepegHen KpbIWkW. [Nog HanpsxeHnem
He OTKpblBaWTe MepenHIo KpbilwKy. B NpoTMBHOM crnyyae, MMeeTcs OnacHOCTb
3neKTpuyecKoro yaapa.

He kacanTecb Bblkniovarternen BriaxkHoIMu pykamu. B npotuBHOM cnyyae, nmeetca
OMacHOCTb ANEeKTPUYEeCKoro yaapa.

Korga MHBEPTOpP 3afnnTtaH, He KacanTecb Knemm MHBEPTOpPa AdaXe Toraa, Koraa
aBuratens ocTaHOBMNEH. B NPOTUBHOM Crly4ae, MMeeTCA OMaCcHOCTb 3NIEKTPUYECKOIro

ynapa.

Ecnu BbiGpaH pexum Retry ([MoBTOpHOro 3anycka), ABuratenb MOXET BHe3arnHo
nepesanycTutbCs BO BpeMSA aBTOMaTU4eCcKoro octaHoBa. He npubnuxkantecb K
MexaHu3my (NPOEeKTUPYMNTEe MexaHM3M Taknum obpasom, 4Tobbl OH b besonaceH Ans
nepcoHarna gaxe npu nepesanycke). B npotMBHoM crny4ae, BO3MOXHO HaHeCeHue
TpaBM nepcoHarny.

Ecnv nutaHuMe KpaTKOBPEMEHHO OTKIOYAETCs, UHBEPTOP MOXET BO30OHOBUTL
onepauuto nocrie BO30OHOBNEHUSA NUTAHMA B Criyvae, eCnNm KOMaH4a Ha BbIMOSTHEHNE
onepaumm aktmeuMpoBaHa. Ecnu Bo306HOBNEHME paboTbl MOXET ObiTb OMaCHLIM
ANg nepcoHana, ucnonb3ynTte 6roKMPOBOYHYHO Lemnb, C TEM YTOObl YCTPOWCTBO He
nepesanyckanocb Nocre BO306HOBNEHNA NMTaHUA. B NpoTMBHOM cryvae, BO3MOXHO
HaHeceHne TpaBM NepcoHarny.

Knasuwa octaHoBa ahheKkTBHA TOMNbKO Npu 3a4eNCTBOBAHUN PYHKL MM OCTAHOBA.
AKTUBMPYUTE KraBuLy OTAENbHO OT aBapuMMHOro octaHoBa. B npoTMBHOM criyvae,
BO3MOXHO HaHeCeHMe TpaBM nepcoHany.

Mocne Toro, kKak KoMaHAa Ha BbINOMIHEHWE onepauun gaHa, Npu BbINOMIHEHMM cbpoca
aBapuUWHOro curHana, WHBepTOp rnepes3anycTUTcs aBToMaTuyecku. BbinonHanTte
cbpoc curHanuaauum nocrie Toro, kKak ybegutecb B TOM, YTO KOMaHAa Ha BbIMOSIHEHUE
onepaumn BbIKMlo4eHa. B npoTMBHOM criydyae, BO3MOXHO HaHeCeHue TpaBm
nepcoHany.

He kacainitecb BHYTPEHHMX 4acTel 3anuMTaHHOrO MHBEPTOpa M He BCTaBMsNTe B
Hero TOKOMPOBOASLUMX MNpeaMeToB. B npoTMBHOM cry4ae, MMeeTcsi OmnacHOCTb
3MNeKTPUYECKoro yaapa u/vnv Bo3ropaHusi.
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/I\| OCTOPOXHO

Pe6pa TennooTAa4vyn HarpesardTCA OO BbICOKMX TeMnepartyp. ByD,bTe OCTOPOXHbI U
He KacaunTecb ux. B NPOTUMBHOM Clly4dae, MMeeTCA ONAaCHOCTb MNOJTy4deHUA OXora.

®yYHKLMOHMPOBaHME NHBEPTOPA MOXKET ObITb 1ErKO N3MEHEHO C HU3KOWM CKOPOCTM Ha
BbICOKY'0. [lepen akcnnyartauuein MHBepTopa NPOBEPLTE MOLLHOCTb U OrpaHUYeHUs]
ABUraTens U mexaHuama. B npoTvBHOM criyyae, MMeeTcsi OMacHOCTb MONyYeHus
TpaBMm.

Ecnn Bbl akcnnyaTupyeTe ABurateflb Ha YactoTax Bbllle CTaH4apTHOM YCTaHOBKMU
nHBepTOopa no ymonyaHuto 60 'u, npoBepbTe crneundukauum gsuratensd u MexaHnama
y COOTBETCTBYHOLLEro npomnssognTend. B npoTMBHOM criyyae, MMeeTcs OnacHOCTb
nospexaeHust obopyagoBaHus.

Mpn HeobGXxoauMOCTW, OTAENbHO YCTAaHOBUTE CTOMOPHbLIN TOPMO3. B npoTvBHOM,
crny4yae nmeeTcs OrnacHOCTb HECYACTHOrO Cryyas.

MpoBepkTe HanpaBneHne BpaLleHWs ABUraTens, OTCyTCTBME Ype3MepHbIX BUbpauuii
n wyma. B npoTMBHOM cryyae, MMeeTcsi ONacHOCTb NOBpeXaeHMst 000pyaoBaHUSI.
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7.2 NPOBEPOYHOE BKITFOYEHUE NMUTAHUA

Cnepyouime MHCTPYKLMM NMPUMEHSIIOTCS K MPOBEPOYHOMY BKITHOYEHMIO MUTAHUS.
@DYHKUMOHMPOBaHME CO CTaHOAPTHOW YCTaHOBKOW YacToTbl onepaTtopom, KoMaHngbl Run
(Pabota) n Stop (OcTtaHoB) ynpasnsatTcs cnegyowmnm obpasom:
YcraHoBka 4acTtoTbl ocyuwectBnsaercsa noteHynometpom, STOP/RUN (OCTAHOB/PABOTA):
ocywectansetcsa knasmwen RUN(PABOTA) n STOP(OCTAHOB).

| MCCB
S
Hcrounnk | L1 U :
A\
metames 5 o N a—
| . PQ PereneparuBHbIIH
200B kuacc 1-¢a3znbrit [— RB TOPMO3HOI PE3HCTp
200~230B, 50/60 I'u | |BBE ©)
[

2

3

4

5

CM1

H I 11

0O/01 @L M2

L N

FM

L
= 3emis

ONEWUCTBMUE (UncpoBoe ynpasneHue oneparopa)
1. Bknounte nutaHue nytem nepesoga B nonoxeHne ON nepekntoyatens MCCB
Ceetoanoag [POWER] (MATAHWUE) 3aropuTcs.
2. lNocne TOro kak ybegutecb, 4TtOo cBetoguon Enable (3apgencTBoBaTtb) roput, BpaleHUEM
NnoTEeHUMOMETpa YCTaHOBUTE YaCTOTY.
3. MNMocne Toro kak ybegutecb, 4Yto cBetognon RUN Enable (3agenctsoBate PABEOTY) ropur,
HaxmuTe knasuwy (RUN) (PABOTA).
4. \uBepTop HaunHaeT pabotatb, ceetoamon [RUN] (PABOTA) ropuT.
5. OTcnexmnBanTe BbIXOAHYHO YACTOTYy B pexmme MoHuTopuHra d 01.
6. Haxxmute knasuwy (Stop/Reset) (OctaHos/CBpoc) Anst octaHoBa BpalleHUs aBuraternsi.
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I'Iepe,u, npoBePOYHbIM BKITHOHEHNEM MNTAHUA N BO BpEMA HETO NpoBepbTE CcrneayroLllee:

/I\ OCTOPOXHO

* B npaBunbHOM nn HanpasneHuu Bpallaetca apuratens? B npoTuBHOM cnydae,
MMeeTcHa ONacHOCTb NoBpexaeHns obopyaoBaHuUs.

*  Wmetotca nu ypeamepHble BUbBpauun unu wym asuratens? B npoTvBHOM cryyae,
MMeeTCsi ONacHOCTb NoBpeXxaeHNs 06opyaoBaHuMs.

NMpumeyaHue 1
He Bbikno4yancs v MHBEPTOp aBTOMaTUYECKM MPU YCKOPEHUN UNW 3aMennieHnn?

MpumeyaHue 2
Bbinu N nokasaHna n3mMepuTenst YacToTbl 1 060POTOB B MUHYTY OXMAAEMbLIMN?

Ecnv npu npoBepoYHOM BKIIHOMEHMU MUTAHWUSI BO3HMKaNM aBTOMaTUYECKME BbIKITHOYEHMS
N3-3a HanMMuus CBEPXTOKA WM YPEe3MEPHOro HanpsbkeHWs, YBENUYbTE BPEMSI YCKOPEHWUst UIu
3amMeqneHus.

3aBoacKasi 0CTAHOBKA

MaxkcumaibHast gactora: 60 11
Hanpapnenue BpamieHus: Bepe;]
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8. UICNOJIb3OBAHUE MUKPOIPOLIECCOPHbIX KNEMM
8.1 CMMNCOK MUKPOIPOLECCOPHbIX KITEMM

CumBoa HaumeHoBanue Omicane
KJIEMMBI KJIEMMBbI
SWF nepexn.
ON(3akpsIT): paboTa Briepes BhixoxHas
Kenia PaGora OFF(OTKpBIT): OCTaHOB SWR SWF  wacrora
FW (0) / SWR nepex. [\ Briepes
BIT TaHOB T
CpeVOCTaHO ON(3akpsIT): paboTa Ha3zaj RV(/ ﬁ/FW . 1\_/Hasan
. 1 I 1
OFF(oTkp): ocTaHoB CMlI:l 5 I | SWF 1 ON ' OFF 1 OFF
1
SWR ; OFF_; ON_} OFF
Knemma RUN/
STOP (PABOTA/ Korna SWF u SWR koMaH/1bl aKTUBHPOBAaHbI OTHOBPEMEHHO, TO
RV (1) VWHBEPTOP OCTAaHABIIMBAETCS.
OCTAHOB
HA3AJL
Yactora
CF1 (2) 1 (T') O-speed Hactpoiika k1emm
2CHCF2 CFIRVFW 110 YMOI4YaHHIO
§ My‘HI)TH_ Knemmal: FW
s | CF2(3) CKOpPOCTHAS 2 lspeed/ 4 ! 1 !\ Kremma2: RV
E’ KJIeMMa T B Kremma3: CF1
WIICI 1
= | CF3(4) | ynpasnenus | 3 crfm I md B g | Kremvad: CF2
C:,? I’IaCTOTOﬁ CF2 [ON] [ ON] Knemma5: 2CH
5( FW ON
RV
E Cr4 (5) 4 [4-cTyneHuatast CKOPOCTB |
g JG (6) TomuxoBas pabora TonukoBoe PyHKIIMOHUPOBAHKE
3 2-cTyneHyaroe
S| rcn ) CKODEHIE/ C y4eroM CUCTEMBbI UMEETCSI BO3MOKHOCTh U3MEHSATh BpEMsI
g yerop YCKOPEHHS U 3aMeJ[JICHUSI
z 3aMeJUIeHNE
2 CroGonmas paGora WHuBepTop npekpaiiiaeT Bbljauy BbIXOJHBIX CUTHAJIOB, U ABUTaTellb
= | FRS (8) OCTaH(I))B ’ MIEPEXOUT B COCTOSTHHE CBOOOTHOM PabOTHI (IBMKEHUE TIO
= VUHEPLNN)
Bremnee
EXT (9) ABTOMATHIECKOE NmeeTcst BO3MOXKHOCTD MEPEXO/IA B COCTOSHUE BHEILIHETO
BLLKITIOUCHE ABTOMAaTHYECKOTO BBIKJIIOUEHUS
USP (10) ABromarnyeckas [IpenorBpalienue nepe3anycka py BKIOUEHUU TUTAHUS B
3alUTa ITyCKa coctosinu RUN (PABOTA)
SFT (11) brnoxupoBka JlanHble Bcex mapaMmeTpoB U (PyHKIUH 32 UCKIIOUEHUEM BBIXOAHON
JocTyna K KJIeMMe 9acTOThI OJIOKUPYIOTCSI.
AT] xmnemMma BbIOHpaeT, OyA€T JIM HMHBEPTOP MCIIOIB30BaTh BXOTHBIC
Br160p TOKOBOTO LAT] pact, By pTop A
AT (12) BXOA kiemMMbl Hanpsbkenus [O] wiu Toka [Ol] ais BHEmIHEro yrnpaBieHUs
YaCTOTOU
RS (13) Copoc Ecnu unBeprop Haxoautcs B PesxrMe aBTOMaTuuecKoro BBIKITO-
P 4yeHus1, cOpoc OTMeHsieT PexuM aBTOMaTnieckoro BHIKJIFOUEHUS.
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CHMBOJI KJIEMMBI

HaumeHoBaHMe KiI1eMMBI

Onucanue

Hctounmk curaaja JUIs

OO61mas kiemMma s MUKPOIIPOLIECCOPHBIX

CM1
BBOJIA BXOJHBIX KJIEMM.
Bremnee ynpaBieHue Hanps)KeHUEM YaCTOThI
B CTaHJIapTHOM ciydae coctasisier 0 —5 B
MOCTOSIHHOTO TOKA.
q Kiemma nutanus Korna Bxonnoe Hanpspbkenue cocrasiser 0-10B
YIIPABICHUS YaCTOTON MOCTOSIHHOTO TOKA, UCIOJIb3yHTe mapameTp A6S5.
(Hlool|[L]| [H]OoOI|L] [H[OOI|L]
3 N I N N
S
5 Knemma ynpaBnenus VRO 0~10 B mocr. Toka 4~20 mA nocr. Toka
] o (10M~20M)  BXOZHOE CONPOTHBIEHHE BXOJIHOE CONPOTHBICHHE
GD; qacToTon (praBHeHI/Ie COIIPOTHUBJICHUE 7000M 250m
= HaNpsHKEHUEM ) 0-5B
q:) 0/01 K
€MMa YIpaBICHUS
= ' yrip IMpumeuanue 1
o, 4acToTOH (ympaBieHHe .
E Ecau BBl HCnOb3yeTe aHAJIOTOBBIN BXO/ TOKA,
> TOKOM)
yoenurech B ToM, uto GyHkius [AT] Haznauena
MUKPOIPOLIECCOPHOIN BXOJHOM KJIEMME.
OO061as KieMma
L yIIpaBICHUS
Y4acTOTOMN
Krtenma KoHTpomb BBIXOAHOM aHAIOTOBOW 4acTOThI/
FM Perynsarop yacToTsl KOHTPOJIb BBIXOTHOTO aHAJIOTOBOTO TOKa/
KOHTPOJISI

KOHTPOJIb aHAJIOTOBOI'O BBIXOAHOI'O HAITPAKCHUA
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CuMBOJI KJI

€MMbI

HaumenoBanmue
KJIEMMBI

Onucanue

CurHanel IpyUxoAa 4acToOThl
[FA1][FA2] naauiupyrorcsi, Koraa

BBIXOJHAsI dacrora
yacTrora FO1 enMHUYHOE 3HAUEHHUE
YCKOPSIETCSI
FA1 (1) WK 3aMeJl- Bpews
Curnan npuxoja |JsieTcs IS FAI%,ETEQZ
YacTOThI TNIOCTYIUICHUS Hacrote
FA2 (2) B BUJIC Yacrora
10 CTOHHHOﬁ HOpOTI/I HacCcTOThI
YaCTOTBL
Bpems
BKJL.
HA LIeJIeBOU
qacToTe
RUN Korna Bei6pan curnan [RUN]
Muxkpo- (PABOTA), naBepTop BblAAET
1IponeccopHasd (PABOTA)| Cursan Pabora CUTHaJI Ha KJIEMMY, KOT/Ia OHA B
(0) EOTA
BBIXOJTHASI pexume RUN (PABOTA)
KJIeMMa
Curhan Korna BbIXOAHOM TOK MPEBBIIIAET
OL  |u3BemieHus o MpPeIBAPUTETHLHO YCTAHOBIEHHYIO
3) MPUOTMKAIOMIEHCS |BETMYNHY, BKITIOYAETCSI CUTHAI
neperpyske kieMMmbl [OL].
Korna Benmmunna ommoOku
Curnan KOHTypa oOpaTHOI
OD  |oTkiiOHEHUs ces3u [T I-perynstopa
(4) omnOkxu PID JIOCTUTAET MPEIBAPUTEITHHO
YIpaBJICHUS YCTAHOBJICHHOW BEJINYUHBI,
kinemMa [OD] Bkirouaercst
Curnan TpeBOru HHBEPTOpA
AL (5) |Curnan TpeBoru |aKTUBHPOBAH MPH BOSHUKHOBEHUU
coos.
OO0mas kremMMa st
CM2 O6mras knemma MHUKPOTIPOIIECCOPHOIN BBIXOTHON

KJICMMBI.

Crnenudukamnms
BBIXOQHOM KJIICMMBI,
BBIXOJI OTKPBITOTO
KoJuiekTopa 27B mocT.
TOKa, Makc. S0MA Makc.

CM2| 11
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8.2 ®YHKUHUA KOHTPONA KINEMMblI
HAUWMEHOBAHUE KINEMMbI: KIIEMMA KOHTPOIA [FM] (AHAJIOTOBAS)

*  VHBepTop obecneunmBaeT MEepPBUYHbLIA @HANOroBbI BbIXOL KIEMMbl AN KOHTPOMsS 4acToThl
Ha knemme [FM] (curHam KOHTPONS BbIXOOHOW 4YacTOTbl, BbIXO4HOMO TOKa M BbIXOAHOIO
HanpsXXeHus).

* [lapameTtp C17 BbiOMpaeT AaHHblE BbIXOQHOIO cUrHana.

 [lpy wucnonb3oBaHUM aHaNoroBoro ABuratens Ans  KOHTPONS MCNONb3ynWTe peakTop
macwTabuposanms C18 n C19 ana perynupoBku Bbixoga [FM], Takmm obGpasom, 4TOObI
MakcMMmarnbHasi YactoTa B MHBEPTOpPE COOTBETCTBOBANa MNoOKasaHWo ABUratens no MosiHoM
LKane.

1. CurHan KOHTpOss BbIXO4HOW YacCTOThl
MakcumarnbHbIM nepuog BrkntodeHust [FM] BapbupyeTca B 3aBUCUMOCTU OT BbIXOAHOW YaCTOThI
nHBeptopa. CurHan Ha [FM] gocTturaet nonHom BENUYMNHBI, KOrga MHBEPTOP BblAAET MaKCMMaribHYHO

4acToTy.

CMI1|FM [CM2 =~

:l 10V
e @ b

1~10B .

LA [TomHOMacmITaOHBIN MAKCUMYM
T=4mc (koHCTaHTA)
NMpumeyaHue

OTO Ha3Ha4YeHHbIN NHAUKATOP, Taknm 06pas3om, OH He MOXET ObITb MCMOMBb30BaH KakK CUrHars
NMHENHON CKOpOCTU. TOYHOCTb MHAMKAToOpa MOocne perynvpoBKM cocTaensier okono * 5% (B
3aBUCMMOCTN OT U3MEPUTESS, TOMHOCTb MOXET MPEeBbILLATb 3Ty BEMUYUNHY)

2. CvrHan KOHTpOrs BbIXOAHOrO ToKa

MakcumarnbHbIn nepuog BrkntoveHns [FM] BapbupyeTca B 3aBUCMMOCTU OT BbIXOOQHOIO TOKa
nHeepTtopa. CurHan Ha [FM] gocturaeTt npegenbHOM BeNUYMHbI, KOrda BbIXOAHOM TOK MHBEpTOpa
pocturaet 200% HOMMHANbLHOrO TOKa MHBEPTOPA.

— TouHOCTBh U3MEpEeHUs TOKa AocTuraet npumepHo £ 10%

BrixojHol TOK HHBEpTOpa (M3MEepeHHbIi) : Im
ToK KOHTPOJILHOTO MHMKATOpa : Im!'
HomuHanbHeINM TOK MHBEPTOpPA r

Im"I—rIm x 100 < £10%

3. CurHan KOHTpOrsi BbIXOQHOMO HanpsiKeHus

MakcumarnbHbIn nepuog BkrodeHus [FM] BapbupyeTcs B 3aBUCUMOCTU OT BbIXOQHOTO
HanpsbkeHns uHBepTopa. CurHan Ha [FM] gocturaer nNOMHOW BEnWYWMHBI, KOrga  BbIXOOQHOE
HanpsbkeHne nHeeptopa gocturaet 100% OoT HOMUHANBHOIO HaMNPSXXEHUs HBEPTOpPA.
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8.3 ®YHKLIMA MUKPOMPOLIECCOPHOW BXOOHOW KINEMMbI
PABOTA BMEPEO/OCTAHOB [FW] U PABOTA B OGPATHOM HAMPABJIEHUW/
OCTAHOB [RV]

» Korga Bbl BBoguTe komaHay Run (Pa6ota) nocpeactsom knemmbl [FW], HBEpPTOP BbINONHAET
komaHay pabota Bnepep (Bbicokas) unu OctaHoB (HU3Kas).

» Korga Bbl BBoguTe komaHgy Run (Pabota) nocpeacteom knemmbl [RV], MHBEPTOP BbLINOMHAET
KomaHay pabota Hasag (Bbicokas) nnun OcTtaHoB (HM3Kas).

Omnuuo-
.. | CumBoJ | HaumeHoBaHue
HAJIbHBIN Cocrosinue Onucanue
KJIeMMbI byHkuun
KO/
BKJT WNuBeptop — B pexume Pabora,
0 — Pa6ota Briepen/ ’ JIBUTATENIb pabO0TaeT BIEpeT
OCTaHOB BBIKIT HNuBeptop — B pexxume Pabora,
’ JIBUTATE)Ib OCTAHABIMBACTCSI.
BKJI WuBeprop — B pexxume Pabora,
| RV Pa6ora Hazan/ ’ JIBUTATEh paboTaeT Ha3a/l.
OCTaHOB BBIKII WuBeprop — B pesxume Pabora,
’ JIBUTATEIIL OCTAaHABIMBACTCS.
CUCTBUTEIILHO JJISI
A s C01,C02,C03,C04,C05 Hpumep:
BBOJIOB:
Tpebyemas RV FW
peby A02=01
yCTaHOBKa ol s[a]3]2] 1]
IIpumeyanus: ]
» Korma aktuBupoBansl koMaHAbl Pabota Briepen n PaGora Hazan ﬁWR]{SWF
OIHOBPEMEHHO, MHBEPTOP BBOAUT Pe)KUM OCTaHOB.
* Korna ckonduryprupoBana KiieMmMa, acCCOUUpyemas ¢
¢dbysakusmu [FW] wu [RV], HopMmanbsHO 3akphITa, ABUraTeib
HAYMHAET BPAILlAaThCs, KOTJIa KJIeMMa Pa30MKHYTA WM UHBIM
00pa3oM He UMEET BXOAHOTO HANPSHKEHUS. YCTAHOBUTE
napametp [Alo2 B | [1]

ONACHO: Ecrnunuranmne BKINOYEHO, M KOMaHga PaboTa yxxe akTMBMpoBaHa, ABuratenb
Ha4yMHaET BpaLlLlleHune, N 3TO Ype3BblvariHO onacHo! Nepea BkAYeHMeM NuTaHna ybegutech
B TOM, YTO KOmMaHaa PaboTa He 3agencTBoBaHa.
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MHOIOCKOPOCTHOW OTEOP [CF1] [CF2] [CF3] [CF4]

*  WHBepTOp obecneynBaeT napameTpbl NamaTn 4nd 16 pasnuyHbix 3agaHHbIX YacToT (CKOPOCTEN),
KOTOpble BbIXO4 ABUraTtenst UCNosb3yeT sl yCTaHOBUBLLUMXCH YCOBUN paboThI.
ST CKOPOCTU AOCTYMHbI MyTEM NPOrpaMMMUPOBaHUS YETbIPEX MUKPOMPOLIECCOPHbLIX TEPMUHANOB
B KavecTtBe BBoAOB B ABonyHOM koge CF1-CF4 B cootBeTcTBMM ¢ Tabnunuen. OHu MoryT ObiTb
nodbiMM M3 WEeCTU BBOAOB M ObiTb B Ntobom nopsigke. Bbl MoXeTe Mcnonb3oBaTtb MeHbLuee
KONMMYeCTBO BBOAOB, ECIMM BaM HY)XXHO BOCEMb UMM MEHbLLEE KOSIMYECTBO CKOPOCTEMN.

NMpumeyaHue:
Mpn BbIOOPE MCNONL30BaHMUS MOArPYyMMbl CKOPOCTEW BCerga HaudnMHamTe C BEPXHEW YacTu
Tabnuubl n ¢ buta c cambiM ManeHbknm 3HadeHnem: CF1, CF2, n 1.4.

MyabrH- Kiemma uenu ynpasieHus

CKOpPOCTh SW5 SW4 SW3 SW2
Ckopocts 0 OFF (BBIKJI). | OFF (BBIKJI). | OFF (BBIKJI). | OFF (BBIKJI).
Crkopocrs 1 OFF (BBIKJI). | OFF (BbIKJI).| OFF (BBIKJI).| ON (BKIJIL.)
CkopocTsb 2 OFF (BBIKJI). | OFF (BBIKJI).| ON (BKJIL.) [OFF (BBIKJI).
Cxkopocts 3 | OFF (BBIKJI). | OFF (BBIKJI).| ON (BKJIL.) ON (BKJIL.)
Ckopocts 4 OFF (BBIKJI).| ON (BKJI.) |OFF (BBIKJI). | OFF (BBIKJI).
Cxkopocts 5 |OFF (BBIKJI).| ON (BKJL.) |OFF (BBIKJI).| ON (BKJL)
CkopocTtb 6 OFF (BBIKJI).| ON (BKJIL.) ON (BKJI.) |OFF (BBIKJI).
Cxkopocts 7 | OFF (BBIKJI).| ON (BKIJIL.) ON (BKJL.) ON (BKJIL.)
Ckopocts 8 ON (BKJI.) |OFF (BBIKJI).|OFF (BBIKJI). | OFF (BBIKJI).
Ckopocts 9 ON (BKJI.) |OFF (BBIKJI).|OFF (BBIKJI).| ON (BKJIL.)
Ckopocts 10 ON (BKJI.) |OFF (BBIKJI).| ON (BKJIL.) |[OFF (BBIKJI).
Crkopocrs 11 ON (BKJI.) |OFF (BBIKJI).| ON (BKIJIL) ON (BKJIL.)
Ckopocrts 12 ON (BKJL.) ON (BKJI.) |OFF (BBIKIJI).|OFF (BBIKJI).
Cxkopocrts 13 ON (BKJIL.) ON (BKJI.) |OFF (BBIKJI).| ON (BKIJIL)
Ckopocts 14 ON (BKJL.) ON (BKJIL.) ON (BKJI.) |OFF (BBIKIJIL.)
Cxkopocrts 15 ON (BKJIL.) ON (BKJIL.) ON (BKJL.) ON (BKJIL.)

NMpumeyaHue:

CkopocTb 0 ycTaHaBnuBaeTca 3HadeHneM napameTpa
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speed0 speed1 speed2 speed3speedd speed5 speed6 speed7 speed8 speed9 speed10 speedll speed12 speed13 speed14 speedl5

SW3

SW4

SW5

Il B BN e

Y p— yCTaH(,: Knemma uenu ynpasienust YeraHo-
ckopocrn |o0 bl SW3 SW4 SW3 SW2 SW1 BOYHasI
KOR CF4 CF3 CF2 CF1 Fw  |BeantHa
Cropocts 0 | FO1 | OFF (BBIKJI) | OFF (BBIKJI) | OFF (BBIKJI) | OFF (BBIKJI)| ON (BKJI)| 2I'u
Cropocts 1 | Bcee | OFF (BBIKJI) |OFF (BBIKJI) | OFF (BBIKJI)| ON (BKJI) | ON (BKJI)| 5In
Cropocts2 | Al2 | OFF (BBIKJI) |OFF (BBIKJI)| ON (BKJI) |OFF (BBIKJI)| ON (BKJI)| 10l
Ckopoctb 3 | Al3 | OFF (BBIKJI) |OFF (BBIKJI)| ON (BKJI) | ON (BKJI) |ON (BKJ)| 15Iy
Cropocth4 | Al4 |OFF (BBIKJI)| ON (BKJI) |OFF (BBIKJI)|OFF (BBIKJI)| ON (BKJL.| 20I'u
Ckopocth 5| Al5 |OFF (BBIKJI)| ON (BKJI) |OFF (BBIKJI)| ON (BKJ) |ON (BKJI)| 30I'm
Cropocts 6 | Al16 | OFF (BBIKJI)| ON (BKJI) | ON (BKJI) |OFF (BBIKJI)| ON (BKJI)| 40I'qg
Ckopoctb 7| Al7 |OFF (BBIKJI)| ON (BKJI) | ON(BKJI) | ON (BKJ) |ON (BKJ)| 50I'u
Ckopocts 8 | Al8 | ON (BKJ) |OFF (BBIKJI)|OFF (BBIKJI)|OFF (BBIKJI)| ON (BKJI)| 60T
Cropocts9 | Al19 | ON (BKJI) |OFF (BBIKJI)|OFF (BBIKJI)| ON (BKJI) | ON (BKJI)| 55In
Crxopocts 10| A20 ON (BKJI) |OFF (BBIKJI)| ON (BKJI) |OFF (BBIKJI)| ON (BKJI)| 45Ty
Cropocts 11 | A21 ON (BKJI) |OFF (BBIKJI)| ON (BKJI) | ON (BKJI) [ON (BKJI)| 35Ty
Crxopocts 12| A22 ON (BKJI) | ON (BKJI) |OFF (BBIKJI)|OFF (BBIKJI)| ON (BKJI)| 25Ty
Crxopocts 13 | A23 ON (BKJI) | ON (BKJI) |OFF (BBIKJI)| ON (BKJI) |ON (BKJI)| 15I'u
Cropocts 14| A24 ON (BKJI) | ON(BKJI) | ON (BKJI) |OFF (BBIKJI)| ON (BKJI)| 5T
Cropoctb 15|  A25 ON (BKJI) | ON(BKJI) | ON(BKJI) | ON(BKJI) [ON (BKJ)| 2Tu
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—— CranpmapTtHeIil koI BEIOOpa ormeparopa

Yeranosuts mapametp [ [CJo1] ~ [C]os| 1m0 — ]

Bapuanrt CumBon | HaumeHnoBanue
Cocrosinne Omucanne
Ko1a KJIEMMBbI KJIeMMBbI
JlercTBUTEIBHO AJ151 BBOJIOB: C01,C02,C03,C04,C05
[Tpumep:
Tpebyemas ycTaHOBKa FO1, A1l no A25 CF4 CE3 CF2 CF1 EW
cMl| 5143121
HipaMedanns: 5 5 swaSWASWISW2Swil
Ilpu nporpaMMHUpOBAHUI MHOTOCKOPOCTHOM YCTaHOBKH HaXKUMaiiTe
kiaBunly Store (CoXpaHWTb) KaXIbIN pa3, a 3aT€M yCTaHABJINBANTE

CIIEAYIOLIYI0 MHOTOCKOPOCTHYIO YCTaHOBKY. 3aMETHTE, YTO €CIIH
KJIaBUIIIa HE HaXKaTa, JaHHbIC HE YCTaHABINBAIOTCA.

* Korna nomxkHa ObITh YCTaHOBJIEHA MHOTOCKOPOCTHAs ycTaHOBKa 50
I'y(601 1), HEOOXOAMMO POTPAMMHUPOBATh MAKCHMAJIBHYIO YaCTOTY
A04, 1ocTaro4YHO BHICOKYIO, YTOOBI IIO3BOJIUTD Ty WK HHYIO
CKOPOCTb.

« [lpy n“cnonb3oBaHWM MHOTOCKOPOCTHOW CMOCOGHOCTU, Bbl MOXETEe KOHTPONMPOBaTb 4acToTy
TOKa C NMOMOLLbI PYHKLUM KOHTPOIS B TEYEHMEe KaOoro cermMeHTa MHOTOCKOPOCTHOW
onepauuu. CywiecTByioT ABa crnocoba NnporpaMmMmnpoBaTh CKOPOCTU B pernctpax |Al20 — [A]25

[MporpammunpoBaHue ¢ ncnonb3oBaHnem nepekntodatenen CF. YcTaHOBUTE CKOPOCTb MyTEM
BbINONHEHNA CriefyoLmMX LWaros:
1. Boikntounte komaHay Run (Pabota) (Pexxum octaHoB).
2. BknounTe Kaxabln BbIKIKOYaTENb U YCTAHOBUTE €ro B MHOTOCKOPOCTHOW pexum n. OTobpasuTte
pasfen AaHHbIX
3. YcTaHoBUTE Xenaemylo BbIXOOHYH YacToTy NyTeM HaxaTus KnasuL @ n @ .
4. OgHOKpaTHO HaXMUTe KnasumLly ‘D,J'IFI COXpaHeHWs1 yCTaHOBIIEHHOW YacToThl. [locne aToro
oTOBpaxkaeT BbIXOAHYHO YaCTOTY MHOFOCKOPOCTHOIO pexuma n.
5. OgHOKpaTHO HaXMWUTe KrasuLly @ 4yTOObl NOATBEPAUTb, YTO MHAMKAUMS aHanormyHa
YCTaHOBMNEHHOM YacToTe.
6. Korga Bbl nosTopsieTe onepauumn (1) - (4), YactoTa MHOFOCKOPOCTHOIrO pexmma MOXeT ObiTb

yctaHoBrieHa. OHa MOXeT BbITb yCTaHOBEHA C NOMoLLbIO0 napameTpos [A[11] — [A|25]
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TONYKOBASA KOMAHLOA [JG]

Korga BkntoveHa knemma [JG] mn BblgaHa
komaHga Run, HBepTOp BblAAET B ABUraTesb
nporpaMMuUpOBaHHYH TOMNMYKOBYHO YaCTOTY.
YacToTta ans TOJSTYKOBOM onepauuu
yCTaHaBrMBaeTCs napaMeTpom
YcTaHOBUTE BEMUYMHY (KnemMMHbIN pe-
X1UM) B (komaHga Run (Pa6ota))
MNMockonbKy Ton4ykoBas paboTa He NUCNornb3yeT
NMNHENHOEe YCKOpeHue, pekomeHayeMm
YCTaHOBKY TOITYKOBOW 4aCTOTbl B 3Haye-
Hue 5y unu meHee, 4YTOObLI NPegoOTBPATUTL

Mbl

OTKITHO4YEHME.

[JG]
wievva | [N

Fwrvi | [

pabora

CKOpPOCTh
JIBUTATEIIS

3aMCIJICHUSI

0: OctanoB cBOOOIHON PaOOTHI

1: OcTaHOB 3aMe/IEHUS

2: OCTaHOB TOPMOXKEHUS
MOCTOSIHHBIM TOKOM

Tun 3ameaneHvs, ucnosnb3yembli AN NpekpaweHnss TOn4YkoBol paboTbl aBuratens,

BblGMpaeTcsa nyTem nporpaMMmMpoBaHns pyHKLNM . BapnaHTamu BbiGopa siBnsitoTCS:

0: OctaHoB cBob6oaHoON paboThbl (BpaLeHe no NHepLun).

1: 3amegneHue (HopmarbHbI YPOBEHb) M OCTAHOB

2: TopMOXeHne NOCTOAHHBIM TOKOM N OCTaHOB.

Bapuanr CumBou HanmenoBanmne | Cocrosinue
Onucanue
KOJa KJIEMMBbI pynkuun BBO/Ia
HNuBeprop HaxoauTcs B pexxume Run
6 IG TomukoBast padora| ON (BKJL) [(Pabora), nBurarens paboraer ¢
TOJYKOBBIM ITaPaMETPOM YaCTOTHI.
OFF (BBIKJT). WHBepTop HaxonuTcs B pesxume Stop

(OcTanoB)

JIeCTBUTEIIBHO 71T BBOJIOB: C01,C02,€03,C04,C05
[Ipumep:

Tpebyemas ycTaHOBKa A02,A26,A27 16 FW

IIpumeuanus:
Tom4koBas oneparys He BBIIOIHAETCS, KOT/Ia yCTAHOBJICHHAS
BEJIMYMHA TOIYKOBON 4acTOThl A26 MEHbIIIE, UeM ITyCKOBast

gactota B10 nin Benmumna cocrasirsteT OI'1r.

OcTaHaBiIuBanTe ABUTATCJIb MCPEaA BKIHOYCHUCM UJIN

BbIKIIOYeHHEM QyHKimu [JG].

o5 |4]3]2]1]

=
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ABYXCTYNEHYATOE YCKOPEHUE U 3SAMEOJIEHUE [2CH]

* Korga BkntoyeHa knemma [2CH], nHBepTOp M3MeHsieT

Onanas3oH YCKOpeHuA W1 3amMenrneHna OT HadallbHbIX

yCTaHOBOK (Bpems yckopeHusi1) u (Bpewms

3ameaneHnss 1) Ons ycTaHOBKM BTOPOro KOMMEKTa

BENUYUNH YCKOPEHUS/3aMeaneHus.

« Koraa knemma BblkntodeHa, obopyaoBaHme BbIKIIOYEHO,
o6opynoBaHve BO3BpaLLaeTcs K MU3Ha4YanbHOMY BpeMEeHW
ycKkopeHusi n 3amennexms ( Bpemsi yckopeHus 1

7 Bpems 3ameaneHust). Micnonb3ayiTe (Bpemsi
yCKOpeHusi 2) u (Bpems 3amefneHns 2) Ans ycTaHOBKU BTOPOTo 3Tara BpeMeHU yCKOPeHUst

3ameaneHus.
 Ha rpadwmke, nokaszaHHom Bbiwe, [2CH] cTtaHOBMTCA 3a4eWCTBOBAHHbIM MpPU HadarbHOM
YCKOPEHUN. JTO NPUBOAUT K TOMY, YTO UHBEPTOP OOIMKEH NEPEKIOYUTLCS OT UCMOSb30BaHUSA

yckopeHusi 1 ( ) K yckoperwio 2 ([A]54))

[FW, RV]

[2CH]

Brixonnast

qacToTa

Bpewms

Bapuanr | CumBoa | HammeHoBaHue
CocTosiHUuE BBOIA Onucanune
K02 KJIEMMBI bynkuun
JIByXCTyIIeHUaTOE ON (BKJL) YacTOTHBIN BBIXOJ UCTIONB3YET 2-X
7 2CH yCKOpEHHE 1 CTYIEHYATOE YCKOPEHHE U 3aMEJICHHE
SAMCITICHHE HacTOTHBIN BBIXOJ UCIIOIB3YET
OFF (BBIKJI). BEJIMYMHBI HAYAJIBHOTO yCKOpeHus |
U 3amMeiienus 1
JlelicTBUTENBHO J1s1
C01,C02,C03,C04,C05 .
BBOJIOB: P [Tpumep:
TpeOyemast ycTaHOBKa A54,A55,A56 2CH FW
lem s]al3]2]1]
IIpumeuyanus: I
*  @yHkiusa AS56 BIOMpaeT METOJ Il BTOPOTO dTara T/
yckopenusi. OHa jtomkHa 061t 00, 4TOOBI BBIOpAaTh METO
BXOJTHOM KJIEMMBI sl HA3HAYCHUs (PYHKIIMOHUPOBAHHS
kieMMbl 2CH
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OCTAHOB CBOBEOHOU PAEOTbI

 Korpa knemma [FRS] BkntoyeHa, MHBEPTOP OCTaHaBMAMBAET BbLIBO4 W MOTOpP Nepexoaut B
COCTOSIHME cBOBOOAHOro BpalleHus (BpalleHne no nHepuumn) Ecnn knemma [FRS] BbiknoyeHa,

BbIBOZJ U3 UHBEPTOPA BO30OHOBMSET Nodady NUTaHWS K ABUraTento, ecn komaHaa Run (PaGota)

BCe elle akKTMBMpoBaHa.

MapameTp ocTaHoBa cBOGOAHOW paboThl paboTaeT ¢ ApyrMMuU NapameTpaMmu aAnsa obecneveHus

rmokocTun npn oCtaHOBE U 3anyCKe BpalleHua ABuratend.

* Ha pucyHke, npeactaBneHHOM HUXe, napamMeTp BblGupaet, BO30OHOBUT NN MHBEPTOP pa-
6oty ¢ 0 'y (neBbIn rpaduk) NNKu € TEKyLLEN CKOPOCTU BpaLleHus apuratens (npasbi rpaduk),
korga knemma [FRS] Bbikntodaetca. [NpunoxeHue onpegensier, kakas yCTaHOBKa Haunyyllas.
MapameTp onpegensieT BpeMsi 3aepXxku nepen Bo3obHoBNeHnem paboTbl nocre pexu-
Ma ocTaHoBa cBobogHon paboTbl. Ona Toro, 4ToOblI BLIBECTM M3 AEUCTBUSA 3TOT NapameTp,
NCMNONb3ynTE BPEMSA HYINEBOW 3aEPXKN.

[FW.RV] _

[FW.RV] I

|
1
[Frs] +— - FRS) —— -
| 1 1 [ HyCK cO FLI 1
1 1
Cropoct, il A Cropocrs I
JIBHTaTelst a 1 77< ([B[0d Bpems oxniannus)
|
Bapuant HanmenoBanue | CocrosiHue
CHUMBOJT KJIEMMBbI Onucanue
KOZIa byHKIIIHN BBOJIA
BrI3bIBaeT BBIKITIOUEHKE BBIBOA,
OcTanon ON (BKJIL.) |mo3BosisieT JBUTATEIIO BPAILATHCS 110
8 FRS cBOOOTHOM ' P
MHEPLUU J0 OCTAHOBKH.
paboThI
Brixoz pabotaet HOpMasbHO,
OFF (BBIKJI). |ynpaBisiemoe 3aMeyieHne
OCTaHAaBJIMBAET JABUTaTelb

JIefCTBUTEIIBHO JIjIs1 BBOJOB:

C01,C02,C03,C04,C05

Tpebyemast ycTaHOBKa

b03,b16,C07-Cll

Ipumevanus:

* Korma BbI xoTuTe, uT00BI KiIeMMa [FRS] Bo30y»K1anachk HU3KUM
YpOBHEM CHUTHaJIa (OOBIYHO 3aKPBITAst JIOTUKA), U3MEHUTE
ycranoBKy (C07 Ha C12), 4To COOTBETCTBYET H3MEHEHHUIO BBOJIA
(CO1 na COS), xoropslit HazHadaeT ¢yHkmoo [FRS].

IIpumep:

FRS
lem]s[af3]2]1]

{ 7
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BHEWHEE ABTOMATUYECKOE BbIKITFOMEHUE [EXT]

Korga BkntodeHa knemma [EXT], MHBEpTOp BXOAUT B PEXMM aBTOMATUYECKOTO BbIKITHOYEHUS,
yKasblBaeT Ko, OLMOKM , U OCTaHaBNMBaeT BbIBOA. JTO NapamMeTp Tuna npepbiBaHus obLiero
Ha3Ha4YeHus, U 3Ha4YeHne OLLIMOKM 3aBUCUT OT TOrO, YTO UMEHHO Bbl NoacoeaunHsieTe K knemme [EXT].
Korga BkritoueH nepekntoyaTens Mexay yctaHoBrneHHbIMu knemmamu [EXT] n [CM1], obopynosaHue
nepexoanuT B COCTOSIHME aBTOMAaTUYecKoro BblKMtodeHuda. [axe korga nepekntodatens [EXT]
BbIKITHOMEH, MHBEPTOP OCTaeTCHA B COCTOSAHWM aBTOMAaTUYECKOro BbIKIOYeHUA. [na ycTpaHeHus
OWKnBKN Bbl OOMKHbI COPOCUTL MHBEPTOP B MCXOOHOE MOMOXEHUE UMM BbIKNIYNTL U BKAOYNTD
nuTaHue, Bo3BpaLlas TeEM cambiM MHBEPTOP B pexum Stop (OcTtaHoB).

Komanma RUN[FW, Rv] — T

[EXT] xnemva — [

[ TIyCK
CKOpOCTh BpalleHHs JABUTaTENIs L.‘ N
|
KieMMa [RS] : [
Knemmsl Besozos I

ABapUIHBIX CUTHAJIOB

Bapuanrt | CumBosn | HaumenoBanme | CocrosiHue
Onucanne
KOJAA | KJIeMMbI pyHKkHHN BBO/Ia
IIpn Ha3HAYEHUU UHBEPTOPY HIEPEXOa U3
ON (BKJL) COCTOSIHUS BBIKJI. B BKJI., HHBEPTOp (PUKCHUPYET
Brenmee COOBITHE ABTOMATUYECKOTO BBIKJIFOUEHUS U
9 EXT ABTOMAaTH4YECKOE orobpaxennus E12
BBIKJIFOUCHHE CoObITHE aBTOMaTUYECKOTO BBIKIIIOUEHUS TS
OFF coctosiHus Bki1. u BeIkil. OTCyTCTBYET, Jt0OBIE
(BBIKJT). 3aMMCaHHble COOBITHSI ABTOMATUYECKOTO
BBIKJIIOUYEHUS COXPAHAIOTCA B TAMATH 10
MoMeHTa COpoca B UCXOITHOE COCTOSIHUE.

JleficTBUTEIIBHO IS

BBOJIOB: C01,€02,C03,C04,C05 TTpumep:
TpeOyemas T __EW
yCTAHOBKA (et) lemf| s | a|3]2] 1]
IIpumeyanus: 5 &
*  Ecnu ucnone3yercs GpyHKIMS aBTOMaTHIECKON I/ T/

3auThl mycka (USP), uHBEpTOp HE Mepe3amyCTUTCS
ABTOMAaTHYECKH 1MOCe OTMEHbI coObIThst EXT
(BuermHero aBToMaTH4ecKoro BHIKITIOUEHHUs). B aToM
CJIydae MHBEPTOP JOKEH MOTYYUTh KOMaHay Run
(Pabora) (mepexom U3 BHIKII. BO BKJI. COCTOSIHUE).
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ABTOMATUYECKASA 3ALLUUTA MNMYCKA [USP]

Ecnn komaHga Run (Pabota) yxe ycTaHOBreHa npu BbIKIIHOYEHHOM NUTaHWUU, WUHBEPTOP
HaynMHaeT paboTy HeszameanuTenbHO MNOCMe BKMAYEHUA nuTaHus. PyHkuma ABTOMATUYECKON
3awuTbl nycka (USP) npegoTBpallaetr aBToMaTU4eCKni 3anyck, Takum obpasom, MHBepTop He byaeT
paboTtatb 6e3 BMellaTenscTBa nssHe. [Ina cbpoca n nepesanycka paboTbl, BbIKMOYUTE KOMaHAY
Run (Pa6ota) nnn BbinonHuTe onepauunio cOpoc ¢ nomoLlbtlo BBoAa Kremmon [RS] nnn knasumwn
knasumatypbl Stop/reset (OctaHos/cHpoc)

Ha pucyHke, npeactaBneHHOM Hwxe, 3agencrtBoBaHa (pyHkums [UPS]. Korga nutaHue
NHBEpTOpa BKIIOYaEeTCs, ABWUraTernb He 3anyckaeTcs, AaXe HecMOTps Ha TO, 4YTo KomaHda Run
(Pabota) yxe 3agenctsoBaHa. BmecTo aToro oH nepexoauT B COCTOSAHME aBTOMATUYECKON 3aLUnThI
nycka u BbICBEYMBAET KO, OLLNOKM . BMelaTenbCcTBO U3BHE NO3BOMNSET COPOCUTL aBapUIHbIN
curHan sblkntodeHmemM komaHabl Run (Pabota). 3atem komaHaa Run (Pabota) MoxeT ObITb BKIIHOYEHa
CHOBa U 3arnyckaTb MHBepTOp B paborTy.

ITutanne naBepTOpa

Komanga RUN [FW, RV]
kinemMma [USP]
Knemma BeIBOIA -__ !

aBApUMHOIO CUTHAJIA | |

|
| ' <
BrIxogHas yacToTa HHBEpTOpA ' .
Jwucrien ABapuitHeii  Komanpaa
aBapUHHOTO CHUTHAI Run
cCUrHaia cOporieH (Pabora)
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CumBon | HaumenoBanme | Cocrosinue
Bapuanr kona Onucanne
KJIEMMBbI pynkuun BBOJA
[Ipu nogaue nuTaHust UHBEPTOP HE
B0300HOBUT KoMaH1y Run (Pabora
ON (BKJL) Ay Run ( )
(ucnonp3yemyto, Kak MpaBwuiio, Mpu
10 USPp ABTOMATHYECKAS aBTOMATUYECKOM ITyCKe)
3aluTa mycka [Ipu nogaue nuTaHust HHBEPTOP HE
OFF B0300HOBUT KoMaHty Run (Pabota),
(BBIKJI). |koTopas Obuia 3aeiicTBOBaHA MEpe
yTpaToy MUTaHUS.
JlecTBUTEIBLHO TSl BBOIOB: C01,C02,C03,C04,C05
[Tpumep:
TpeOyemast ycraHOBKa (uer) USP FW

Ipumevyanus:

3ameTbTe, YTO NpHU BO3ZHUKHOBEHHH omnOku USP

u npu ee cOpoce ¢ BBoAa kieMMbl [RS], naBeprop
HE3aMeJTUTEILHO BO3OOHOBUT padoTYy.

Jlaxxe Korna coCTOsIHME aBTOMAaTHUECKOTO BBIKJIIOUECHHUS
OTMEHEHO ITyTEM BKJIIOUEHUS U BBIKJIIOUEHUS KIIEMMBbI
[RS] mocne cpabarbiBaHMsI MUHIMAJIBHOM 3aITUTHI TIO
Hanpspkeuto E09, ¢ynkims USP Gyznet BbInosnHeHa.
Korna pabotaromas komaH/1a akTUBUPOBaHa
HEe3aMeIJTUTENHHO MOCIEe BKIIOYSHHS TUTaHHsI, BO3HUKAET
omOka USP. Korna ncnons3yercs 3ta GpyHKIms,
MOJIOKAUTE HE MEHEE TPEX CEKYH]I OCJIE€ BKIIIOUECHHUS
MIATaHUS 711 TeHepupoBaHus koMaH 1kl Run (Pabota).

lem s[af3]2]1]

.
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BJIOKUPOBKA AOCTYINA K KIEMME [SFT]

Korga BkntodeHa knemma [SFT], gaHHble Bcex napameTpoB U PYyHKLMIA, KpOMe yHKLMU
BbIXOOQHOM YacToTbl 3abrnoknpoBaHbl (3anpelleHne pegaktupoBaHus). Korga gaHHble 3abnokupo-
BaHbl, KNaBuLWK KNnasBnaTypbl HE MOryT pefakTupoBaTb napamMeTpbl MHBepTopa. OAns Toro 4tobbl
CHOBa MPUCTYNUTb K pegakTUPOBaHUIO NapamMeTpoB, BblKouMTe BBOA KreMmbl [SFT.

Ncnonb3ynte napametp B31, ansa toro 4tobbl BolbpaTh UCKNIOYEHNE BHELLHEN YaCTOTbI U3
BNOKNMPOBAHHOIO COCTOSAHUA NN OCTaBUTb ee 3abnoKNPOBaHHOWN.

CumBoa | HaumenoBanme
BapuanT kona Cocrosinue BBOIA Onucanue
KJIeMMbI byHkumnu
KitaBuarypa u ycrpoiictsa
broknpoBka aJICHHOTO NPOrpaMMHUPOBAHUS
P ON (BKJL) YA porp p
11 SFT JocTyna K 3a0JIOKMPOBAHBI U HE MOTYT
KJIEMMe W3MEHSTh TapaMeTPBhl.
[TapameTpbl MOTYT
OFF (BBIKJI). pamerh y
pPEAaKTUPOBATHCA U COXPAHATHCS
JIeiCTBUTENbHO JIJIs1 BBOJIOB: C01,C02,C03,C04,C05
[Tpumep:
TpeOyemasi ycTaHOBKa B09 (uckmrouena u3 GIOKUPOBKH) SFT___FW
lemf s|a|3][2]1]
IIpumeyanus: T L
» Korna Brimrouena kiiemma [SFT], u3MeHeHa MOXKET OBITh TOJIBKO i/ T/
BHEIIHSS 4acTOTA. ©
*  brokupoBKa J0CTyma K KJIEMME MOXKET ObITh TaK)Ke OCYIIECTBICHA
W U1 BBIXOIHOW 4aCTOTHI C IIOMOIIBIO b09.
*  brokupoBKa JocTyna K KJIEMME CHJIaMU OflepaTopa TaKxKe
BO3MOkHa 0e3 ucronszoBanus (b09) kiemmel [SFT].
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BbIBOP AHANOIToOBOIO BXOOA TOKA/HAMNPAXEHUA

[AT] knemma BbIGUpaeT, ByaeT N MHBEPTOP UCMONb30BaTh BXOAHbIE KneMMbl HanpskeHus [O]

unu Toka [Ol] anga BHelwHero ynpaesneHunsa Yactoton. Korga nepekntodatens mexay knemmamm [AT]

n [CM1] BKITHOYEH, MMEeETCA BO3MOXHOCTb YCTaHaBIIMBaTb BbIXOAHYKO YaCTOTy nNyTeéM NpuMeHeHunsd

curHana Tokosoro Beoaa [Ol]-[L]. Korga knemma BbikAto4eHa, BXogHoW curHan Hanpsbkenus [O]-[L]

OOCTYNeEH. 3ameTbTe, YTO Bbl TaKKe AOSTKHbI yCTaHaBnMBaTb NMNapameTp A 01 =1, ytobbl NO3BONNTL

aHarnoroBou Kremve 3agasaTb ynpasrieHne YacToToun MHBEPTOpPA N TOYHO yCTaHaBliMBaATb Nepek-

noyartenemM aHanorosoe HanpsbkeHue (V)/Tok (1).

Ilpumeyanus:

*  Ecnu onuust [AT] He Ha3HaueHa 11000 MUKPOIPOLIECCOPHOM
BXOJTHOM KJIEMME, HHBEPTOP UCIIONB3YeT AJITeOPandecKyro CyMMy
BBOJIOB HAIpsDKEHHS M TOKA JUTsl KoMaH bl 4acToThl (1 AO1=01)

* IIpu ncnonb30BaHUM BXOHOW KJIEMMBbI aHAJIOTOBOIO TOKA WA
HarpsbkeHus yoenurech B ToM, uTo GyHkuus [AT] HazHaueHa
MUKPOMPOLIECCOPHON BXOTHOM KIIEMME.

*  YbenuTech B TOM, YTO BbI YCTAHOBHUJIM YCTAHOBKY MCTOYHHKA
yacToTel AO1=01 115t BEIOOpa KJIeMM aHAJIOrOBOTO BBOJIA.

Bapuanr CumBoa | HammeHoBanme Cocrosinne
Onucanue
Koaa KJIEMMbI bynkuun BBO/a
KinemMma Ol 3anelicTBoBaHa ISt BBOAA
Bridop ON (BKJIL.) |Ttoka (ucmonb3yet kiemmy L st
12 AT AHAJIOTOBOTO
BO3Bpara Mojlauyu NUTaHMsl)
BBOJIA »
HATIpSDKEHHS/TOKA Knemma O 3aneiicTBoBaHa i1 BBOJA
OFF (BBIKJI). |Hanpspkenus (Mcronb3yeT kiaemmy L juist
BO3Bpara MoJauu IUTaHMsl)
CUCTBUTEIBLHO .
A on C01,C02,C03,C04,C05 Tprvep:
BBOJIOB: AT SFT FW
lem s[a]3]2]1]
TpeOyemas ycTaHOBKa A01=01 ON
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CBPOC MHBEPTOPA B UICXOOHOE COCTOAHUE [RS]

Knemma [RS] no3sonsieT HBepTOpY BbINOMAHATL COpOC 12McMEH 1 1
B MCXOQHOE cocTosiHMe. Ecnu nueeptop Haxoantcsa B Pexxnme T
aBTOMATUYECKOrO BbIKMNIOYEHNSA, COpPOC OTMeHsieT Pexunm kiemma [RS] -
aBTOMaTU4eckoro BblknodeHnd. Korga nepekntodarenb 3 npuds. 30 Me A——*
mexay knemmamm [RS] n [CM1] BKNoYEH, a 3aTeM BbIKIIOYEH, AHanoggf;ég
WHBEPTOP BbINOMHAET onepauuto cbpoca. TpeboBaHue
K 3agaHunto BpeMeHn Beoda ans [RST] Hyxgaetca B nmnynbce wupuHon 12mc un 6onee. BoiBoa
aBapumnHoro curHana oyaet ounwleH B TeveHne 30 mc nocne BBoga komaHabl Reset (Copoc).

/I\ onacHo

Mocne Toro, kak komaHaa Reset (Copoc) gaHa 1 cOpoc aBapuHOIo curHana npon3oLLern,
ABuraTenb BHE3anHo nepe3anycTuTcs B cnyyae, ecnnmkomanga Run (Pabota) yxxe akTuBmpoBaHa.
Y6eautech B ycTaHOBKE cOpoca aBapuMHOIo curHana nocne NnpoBepPKN BbIKMHOYEHNS KOMaHAb!
Run (Pabota) ana npegorBpalleHnsa HaHECEHNST TPaBM NepcoHany.

Bapuant koga | Cumsou kiemmsl | Haum.pynukuun | Cocrosinue BBOIA Onucanue
BriBon nBurarens BbIK-
JIIOYEH, PEKUM aBTOMATHU-
Copoc YECKOI'0 BBIKITIOUCHUSA
13 RS p ON (BKIJL) c
UHBEPTOpa cOpollIeH (ecu CymecT-
BYET), M Ha3HaueH cOpoc
BKJIFOUEHMSI TUTAHUS.
OO0bIuHas omepanus
OFF (BBIKJI). pall
BKJIFOUEHUS TUTAHUS.
JIeHCTBUTEIIBHO JJIsI BBOJOB: C01,€02,C03,C04,C05
ITpumep:
TpebOyemast ycTaHOBKA (aer)
Hpumeyanus: |CM1| 5 | 4 | 3 | > | 1 |

» Korna BBOI KiIeMMBbI yiipasiieHus [RS] HaxoquTcst pu BKIFOYEHHOM
nuTaHuu oonee 4 CeKyH/[, Ha IIM(PPOBOM JIUCILIEE ONEPATOPa BHICBEUMBAETCS T/
naaukaius E60. OnHako B MHBEPTOPE OTCYTCTBYET OIIMOKA.

Jlist cOpoca mudpoBoit OMKMOKH oreparopa BHIKIIOYUTE BBO KiIeMMBI [RS]
Y HOKMUTE KHOIKY OTleparopa 0CTaHOB/cOpocC.

* Korna knemma [RS] BeikirOueHa U3 cocTosiHus BKIL., koManaa Reset (Copoc)
aKTUBHUPOBAHA.

» KiaBuma stop/reset (octanos/cOpoc) mudpoBoro oneparopa AeUCTBYET
TOJIBKO MPHY HAJIMYWHW aBAPUMHOTO CUTHAJIA.

*  Tonpko HOpMaTBLHO OTKPHITHIM KOHTAKT [NO] MOXKET OBITh YCTaHOBJICH
JUTS KIIEMMBI, CKOH(UTryprupoBaHHo# ¢ pyukmueii [RS]. Knemma He MoxkeT
MCIOJIB30BAThCSl B COCTOSTHUM HOPMAJIbHO 3aKphITOro kKoHTakra [NC] .

* Jlaxxe Koraa MUTaHKUE BBIKJI WM BKIIL., QYHKIIHS KIIEMMbI aHAJIOTUYHA
(GyHKIIMH KJIeMMBI cOpoca.

» KiaBuma Stop/Reset (OcTaHoB/cOpoc) Ha MHBEPTOPE JACHCTBYET BCETO
HECKOJIBKO CEKYH/I TIOCJI€ BKJIFOUEHUS TUTAaHUSI HHBEPTOPA, KOTa K
WHBEPTOPY MOJICOSAUHEH yAAJICHHBIN pyYHOU oneparop.

* Ecmu xnemma [RS] BriTrodueHa mmpu paboTaroieM ABuraresie, IBUrareib
Oyznet paboTarh M0 WHEPLIUU.
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8.4 UCMNOJIb3OBAHUE MUKPOINPOLIECCOPHbIX BbIXOAHbIX KITEMM

(HAYAJIbHAA YCTAHOBKA - KOHTAKT [NO])
CurHan npubbiTna yactotbl [FA1]/[FA2]

CurHanbl npmbbiTna vyactoTbl [FAI] n [FA2] nokasbiBatoT, KOraa BbIxogHas YactoTa
yCcKopsieTCcsa unu 3amegnsierca Ans npubbiTnst C NOCTOSIHHON YacToTon. OBpaTnuTech K PUCYHKY,

npeacTtaesneHHoMy Huxke. CurHan npmbbitnsa YacTtoThl [FAIl(BepxHMI rpadmnk) BKKOYAETCS, Korga

BbIxoaHaa yactota Ha 0,5 'y Hwke unu Ha 1,5 My Bbile 3a4aHHON NOCTOSAHHOM YaCTOThl.

CwuHxpoHu3aumnsa no BpeMeHn moamduumpoBaHa HebonbLUIOW 3aaepXXKon B pasmepe 60mc.

O6paTtute BHMMaHMe Ha AeNCTBYIOLLMIA HU3KUIA XapaKTep CUrHana, B CBSA3M C OTKPbITbIM BbIBOAOM

KonnekTopa.

CwurHan npmbbitvsa YacTtoTbl [FA2] (HWXHWUIA rpadmrK) MCNonb3yeT NOporu AN YCKOPEHUS
1 3amenrnieHuns, B Lensx obecneyeHnsa 6onbLien rmbKOCTN CUHXPOHM3AL MM NO BPEMEHN, YEM Y

curHana [FAI]. MapameTtp C21 yctaHaBnuBaeT Nopor npubbiBatoLLen YacToThbl AN YCKOPEHUS, a

napametp C22 ycTtaHaBnuBaeT NOpOrn Ans 3amenneHuns. QToT CUrHan Takke eNCTBYET C HU3KOWM

BENMNYMHOM N MMeEeT 3aaepxKy 60 MC nocre nepecevyeHns nopora 4acToThbl.

@

21

BeixonHas Brixoanas
yacTora gacTora
N
yCTaHOBIIEHA
I'n ¢ F01 pompumma -2 11
05Tt

YCTaHOBJIEHA

05T %_ BeJ'II/IT-II/IHa

ra1 I

CHUTI'HaJI

60

MC 60 mMc

Brixognas

gacTtoTa
A

I'n
[Toporn

YCTAHOBJICHA BCJIMYHWHA |- —
YCTAaHOBJICHA BCJIMYHUHA [~ 7

FA2 R ON
CUT'HAJI ;l |<

60Mc
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Bapuantr| Cumsoa HaunmenoBanne | Cocrosinue
Onucanne
KOaa KJIEMMBbI pyHkumuu BBO/1a
ON (BKJL) Korna BeIBOA Ha JBUTATENb OCYILIECTBIISAETCS
1 FA1 Curnan npuoObITHs " |c yCTaHOBIJIEHHOHN 4acTOTON
JacTOTHI, THII1
OFF Korna BbIBOJ Ha JBUTATENb BBIKIIIOUEH,
WJIM HAaXOJIUTCSl B COCTOSIHUM JIMHEHHOTO
(BBIKJI).
YCKOPEHMSI HJIU 3aMEIJICHUS.
Korna BeIBOA Ha ABUTaTeNIb HAXOIUTCS
B 3HAYEHUHU YCTAHOBJICHHOMN WJIU BBIILLE
ON (BKJL) yer
5 FA2 Curnan npuObITUS YCTaHOBJIEHHON 4acTOThI, Ja)Ke B CiIydae
4acTOTbI, TUI2 JMHEMHOI0 YCKOPEHUS WIH 3aMEUICHUS
OFF Korna BbIBOJ Ha JBUTATENb BHIKIIOUEH WU
(BBIKJT) BO BpEMs YCKOPEHHUS UJIU 3aMEIICHUS TEpPET]
" |mepeceyeHreM COOTBETCTBYIOIINX IOPOrOB

JlecTBUTEIBHO A1
BBOJIOB:

C13, C21, C22

Tpebyemasi ycTaHOBKa

(uer)

IIpumeyanus:

(HOMUHAT).

* Bo Bpemst yCKOpeHuUst CUTHAJ IPUOBITHS HA YCTAHOBJICHHYIO
yactoty Mexay -0.5I'mqu +1.51'1

* Bo BpeMs ycKOpeHHs1 CUTHAJI IPHOBITHS HA YCTaHOBIICHHYIO
gactoty Mexay -0.5'q u +1.5I'1 BKitoueH.

* Bpemsi 3aep>KKH BBIXOJJHOTO CUTHaJ1a cocTanisieT 60 mMc

[Ipumep:

BBIBOT OTKPBITOTO
KOJIJISKTOpa

FA1/ FA2
o2 | 1|

|
50mA max L

DC27Vmax
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CUTHAI PABOTbI [RUN]

Korga Bbl6paH curHan [RUN] (PABOTA) B kayecTBe MUKPOMPOLLECCOPHOMN BbIXOLHOW KIEMMbI,
WHBEPTOP BbI4AET CUrHan Ha aTy knemmy, korga oHa B pexunme RUN (PABOTA). BbixogHas norvka
AENCTBYET HAa HU3KOM YPOBHE M MMEET TUM OTKPbLITOrO KOMMeKTopa (NepeknoyeHa Ha 3eMsiio).

Komanna
RUN (Pa6ora)
FW[RV]
TopmoxeHune
OCTOSTHHBIM TOKOM
CxopocThb
JIBUTATEIISA , |
! Lo
C . ! I
WrHAaJ
padoThI 1 ON . ON
Bapuanr CumBoa |HammenoBanme| Cocrosinne
Onucanue
Ko/1a KJIEMMBI pyHKIMU BBOJIQ
Korma uHBEpTOp HAXOIUTCS B PEKUME
0 RUN Curnan paboTbl ON (BKJL) RUII\[I (PABCF))TAp) : ’
(PABOTA)
Korna uHBepTOp HAXOIUTCA B pEKUME
OFF (BBIKJ). |0 PTOP HAXOA p
Stop (OctanoB)
o . BLIBOII OTKPBITOTO
JleicTBUTEILHO )11 BBOIOB: C13 Tpemep: o f
TpeOyemasi ycTaHOBKa HET
pebyemas y (er) « Y RUN
IIpumeuanus: cM2 11
» UuBeprop Beigaet curnai [RUN] (PaGora) Beskwii pa3, kormna
BBIXOJI MHBEPTOpA MPEBBIIIACT ITyCKOBYIO 4acToTy. [IyckoBast 1
4acToTa SIBJIAETCS HAaYaJIbHOM BBIXOJHOM 4YaCTOTOM MHBEPTOpA 50MmA max
MIPH €T0 BKIFOUCHUU. DC 27Vmax

NMpumeyaHue:

Llenb, nokasaHHas B Tabnuue Bbille AfS npumepa, NPUBOAMT B AelCTBME OOMOTKY pere.
OGpaTnTe BHMMaHWe Ha Ucnomnb3oBaHWe auoaa Ans npeaoTBpalleHus oTpuLaTensHoro Beibpoca
BbIKIMOYEHUS], FTEHEPUPYEMOIO KaTyLLKOW NPW NOBPEXOEHUN BbIXOQHOMO TPaH3MCTOpa UHBEpTOopa.
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CUrHAI O U3BELLEHUN NMPUBJTUXAIOLLENCA NEPEMPY3KE [OL]

Korga BbIXogHOW TOK npe-
BblllAeT MNpeaBapuUTENbHO YCTaHOB-
NEHHYID  BENUYMHY,  BKIOYaeTcs
curHan knemmbl [OL]. Mapametp C20
yCTaHaBnMBaeT MoOpoOr neperpysku.
Llenb BbiiBNEeHUS neperpysku gyHK-
UMOHUPYET BO BpeMs  (PYHKUMOHU-
pOBaHMSA 3anuTaHHOrO ABuratens u

YcraHoBka TOKa ]
neperpy3Ku

OL

Pabota noj Harpyskoit

CHUI'HAJI

BO BpeEMA pereHepaTtuBHOIO TOPMOXEHUA. BbIxogHble Lenu MCNOJb3YKOT TPAH3NUCTOPbLI OTKPbLITOIo

KONneKTopa 1 AEACTBYIOT HAa HU3KOM YPOBHE.

HIEPETPY3KH).

CumBoa HaunmenoBanmne | Cocrosinue
Bapuanr xoxa Onucanne
KJIeMMBbI $yHKIMH BBOJA
Kora BbIXOAHO# TOK MpEBbIIIAET
CHrHAI ON (BKJIL.) |ycTraHOBNEHHBIH OPOT It
3 OL M3BEIICHHS O CHUTHaJIa Meperpy3Ku
MPUOIIKAIOTIEHCs Kora BEIXOIHOM TOK MeHee
TeperpysKke OFF YCTaHOBJIEHHOTO OPOra s
(BBIKJI).
CUTHAJIa IEPErpy3Ku
JIeHCTBUTEIBHO JIJIsI BBOAOB: C13, C20
IIpumep:
Tpebyemas ycTaHOBKa (neT) BBIBOJI OTKPBITOTO
KOJIICKTOpA
IIpumeyanus:
*  Bemununna no ymomganuio — 100%. YToObl H3MEHUTH YPOBEHB CO | | oL |
a2 |1

3HAYEHUS TI0 YMOJTYaHHUI0, YCTaHOBKA ¢ nomoibio C20 (ypoBeHb

*  TouHOCTb 3TOM (PYHKIIMU aHATIOTUYHA TOYHOCTH (DYHKIHN
M3MEPUTEIHHOTO YCTPONCTBA BEIXOAHOTO TOKa Ha Kiiemme [FM]

SOMA max L

DC27Vmax
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OTKINOHEHUE BbIBOOA NMAO-PETYNATOPA [OD]

Owwnbka KoHTypa obparHon . Bapsupyemsilii tiporiecce
ceasu NMNO-perynatopa (abcontoTHas

BENMYNHA) onpederneHa, Kak Benuym- YcraHOBKa TOKa 1]
epErpy3Ku ‘

Ha (abcontoTHas BeNMYMHa) pasHuubl
MeXay 3afaHHOW TOYKOW (3agaHHas
BENUYMHa) 1 NepeMeHHON BENMYNHON
npouecca (oencrteuTenbHas Benu- OD

CHUTHaAJI
JynHa). Korga BennumHa owmnbKn KOH-

Typa obpatHon cBasn MNMUL-perynsatopa [ocTuraeT npeaBapuTeribHO YCTAHOBIEHHOW BESTMYUHLI,
knemma [OD] Bkntoyaetcs. Obpatutech K onncaHuio YHKLUMOHNPOBAHNA KOHTYpa 06paTHOM CBS3U
MA4-perynatopa.

CumBoa HaumeHnoBanue Cocrosinne
Bapuanr xona Onucanue
KJIEMMBbI ¢pyHkuun BBO/1a
Korna ommb6xka [TUI-perynsaropa
4 oD ON (BKJL.) |mpeBbllIaeT ycTaHOBIEHHBIN IOPOT
OTkJI0HEHNE BBIBOAA JUIsL OTKJIOHEHUS CUTHAJIa
nnst IHIWJL perysstopa OFF Korma ommbxka [T ]I-perynstopa
MEHEE YCTAaHOBJIEHHOTO ITOpora AJis
(BBIKJ). Y pora i
OTKJIOHEHHMsI CUTHaJIa

JlecTBUTEBHO 71T BBOJIOB: C13,C23 Tprvep: Btsos omparroro
KOJUIEKTOpa
TpeOyemast ycraHoBKa (mer)
OD
Ipumeyanus: | CM2 |
*  Benmuuuna pazHuisl mo ymondanuro ycranoBnena B 10%. Yto6b1
W3MEHHUTH BEIMUMHY, n3MeHuTe napamerp C23 (ypoBeHb SO ma
OTKJIOHCHHS ) DC27Vimax
NMpumeyvaHue:

Llenb, nokasaHHas B Tabnuue Bbile A5is npumepa, NPUBOAMT B AelcTBMEe OOMOTKY pere.
O6paTtute BHMMaHWe Ha MCMoNb3oBaHWe Avoaa Ans NpedoTBpaLleHnst oTpuuaTenbHoro Beibpoca
BbIKIMOYEHUSI, FTEHEPMPYEMOrO KaTyLLKOW NpW NOBPEXAEHUN BbIXOQHOMO TpaH3MCTOpa MHBEpPTOpa.
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BbIBO CUIHAJIA TPEBOI'U [AL]

CwurHan TpeBorn NHBepTopa ﬂeﬁCTByeT B CltyYae, Korga cny4yaeTtcA owmnbka, n OH HaxoauTcs

B pexnme aBTOMaTU4eCKOro BbIKITHO4YEeHNUA. Korga owmnbka 06p0LueHa, CUrHan TpeBorun nepecrtaert

OEeNncTBoBaTh.
CumBoJa HanmenoBanmne | CocrosiHue
BapuanT kona Onucanne
KJIEMMBI pyHKuMu BBO/Ia
Korna BO3HUK CUTHAT TPEBOTH, U
ON (BKJL) peBort,
OH He cOpoIleH
5 AL C
MIHal TpCBOTH Korzma ¢ MmomeHnTa nocnenHero
OFF cOpoca cursana (-oB) TPEBOTH
(BBIKJI). |Oombliie CUTHAJIOB TPEBOTH HE
CIIy4ajaoch
JIeHCTBUTENBHO AJIs1 BBOJIOB: C13
[Tpumep:
TpeOyemas ycraHoBka (Her) BRIBOJ OTKPHITOrO
KOJIJIEKTOpA

IIpumevyanus:

* Korna BeIBOJ cUrHaIa TPEBOTU YCTAHOBJIEH B COCTOSIHHUE AL
HOpMasbHO 3aKphIT [NC], BO3HHKAET BpeMEHHAs 3aJIepyKKa J10 | o | I,
MOMEHTA 3aKPBITHS KOHTAKTAa MPU BKItOUeHUU nuTanus. [loatomy,

KoTJ[a HeOOXOIMMO HCIIOJIb30BaHNE KOHTAKTa CHTHAJIA TPEBOTH, ®l
YCTAHOBUTE 33/ICPKKY MPU BKIIOYCHUH IMUTAHUS B pa3Mepe 50MA max
DC27Vmax

MPUOIMZUTENBHO 2 CEKYH/IBI.

Knemma 11 siBrsieTcst BBIBOIOM OTKPBITOIO KOJIEKTOPA.

Korna nuranue nHBEpTOpa BHIKIIIOYEHO, BHIBOJ CUTHAJIA TPEBOTH
JEHCTBYET HACTOJIBKO JI0JITO, HACKOJIBKO BHEUIHSIS 1I€Mb YIIPaBICHUS
3aruTaHa.

BriBon curnana umeet Bpems 3aaepxku (300Mc — HOMUHAT) OT
HEUCITPaBHOTO BBIBOJIA CUTHAJIA TPEBOT'H.

Brixonnast kiemma 11 siBiisieTcst KOHTakTOM a. B cirydae KoHTakTa b,
ycranoBure C15.
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8.5 BECCEHCOPHOE BEKTOPHOE YINPABIEHUE

OnucaHune pyHKUUN

NHuBeptop N50 mmeeT BCTPOEHHbIM anroputm aBToHacTponkun. MHeBeptop N50 cnocobeH
BblpabaTbiBaTb BbLICOKMMA MYCKOBOW BpallaloWnin MOMEHT KW obecneynmBaTtb BbICOKOTOYHOE
JYHKUMOHNPOBaHME.

B pononHeHue K ykasaHHOMY, YCTaHOBKW cOAepXXaT BTOPOWM KOMIMMEKT napameTpoB AN
BTOPOro ABuraTensi.

Tpebyemasi xapakTepucTuMka Bpaljaloero MOMEHTa WM XapakTepucTuka ynpaBeHus
CKOPOCTbIO HE MOXET BbITb cobrnogeHa B criydae, ecnu MOLLHOCTbL MHBepTopa bornee yem B ABa
pasa npeBbIlWaeT MOLHOCTb ABUratensa B 4eUCTBUN.

MeToa ycTaHOBKU (pyHKLUM

YctaHoBuTe napameTtp A31 B 3HayeHune 2 (6ecceHCopHOe BEKTOPHOE yrpaBrieHne).

Mapametp HO3 n HO4 BbIGMpPaeT MOLLHOCTL ABUratens un nomntoca (4 nontoca).

MapameTtp HO2 BbiGMpaeT, Kakne gaHHble (CTaHO4apTHbIE JaHHbIE, AaHHble aBTOHACTPOWMKM)
KOHCTaHT ABuratensi Bbl XOTUTE, YTOObI MCNONb30Ban NHBEPTOP.
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8.6 ABTOHACTPOUKA

OnucaHune pyHKUUM

Mpouenypa aBTOHACTPOVKN aBTOMATMYECKN yCTaHaBNMBAET NnapameTp ABuraTens,
OTHOCSALWMINCS K 6GecceHCOpPHOMY BEKTOPHOMY ynpaeneHuio. MNockonbky 6ecceHCopHoOMY
BEKTOPHOMY YynpaBreHuto TpebyeTcs napaMeTp ABuUratens, CTaH4apTHble NapamMeTpbl ABUraTens
yCTaHOBIEHbI HA 3aBOAEe-M3roTOBUTENE.

MoaToMy, Korga MHBEPTOP UCMONb3YETCs UCKMYMTENBHO ANS ABUraTeNs Unu Koraa
ABuraTens noboro Apyroro Npon3BoanTENs SBNSIETCS NPUBOAOM, NapameTp ABuraTtens
BbISIBNSIETCS1 aBTOHACTPOMWKOM, MOCKOSbKY NapamMeTpbl HE COOTBETCTBYHOT.

YcTtaHoBKa pyHKUMMN
,D,J'Iﬂ aBToOMaTM4eckon HaCTpOVIKVI MHBEPTOpPA BbINOJTHATE 3Talbl, YKa3aHHbIE HNXE, N
HakoHeL, ycTaHoBUTe napametp HO1.

YctaHoBka F02, FO3 :
1. YctaHoBUTE BpeMs, AnanasoH, Npu KOTOPbIX COBbITME aBTOMATMYECKOrO BbIKITHOYEHMS NpK
CBEPXTOKE UMK Ype3MEPHOM HanpsXKeHUM He MPOUCXOAMNT.
2. YCTaHOBKY BbIMNOMHANTE aHanornyHo ycrtaHoske FO2.

YctaHoBka HO3: yctaHOoBUTE AnanasoH gBuraTensi.
1:007SF
2 : 015SF
3 : 022SF
YctaHoBka HO4: yctaHoBUTE nontoca gsuratens
YctaHoBka AO1: ycTaHOBUTE MCTOYHUK KOMaHAbl YacToTbl B O (MOTEeHUnomeTp)
YcraHoBka A03: yctaHoBute 6asoByto vactoty (60 M)
YcraHoBka FO1: yctaHoBMTe paboyyto 4acToTy (NOTEHLMOMETPOM) 3a UCKITHOYEHNEM
yactoTbl Oy,
YctaHoBka A53: BbibepuTe BbIXOAHOE HanpshXXeHwe Ansa aBurarens
YctaHoBka A33: ycTaHOBUTE YCTAHOBKY TOPMOXEHUSI MOCTOSAHHBIM TOKOM B O (BbiBeAeHa u3
AEeNCTBUS).
YcraHoBka HO1: Bbibepute pexmnm aBToHacTponkm (1).

[Mocne ycTaHOBKM BbllLeHa3BaHHbIX NapaMeTpoB, HaxmuTe knaesmwy RUN (Pabota) Ha
CTaHOapTHOM onepaTtope.
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METOQ ABTOHACTPOWKMU

CoenuHeHUe IBUTATENS

PexuM aBTOHACTPOMKH
Bb100Op HO1=1

BosbyxaeHne nepemMeHHbIM TOKOM

A4 (BpaLLieHWe oTcyTCTBYET)
Komanna Pabora Bxi.

Bo30y»xaeHne noCcToOsAHHbIM TOKOM

(BpaLLeHme oTCyTCTBYET)

\\ @ Oeuratens yckopsietcs Ao 80%
YcraHoBKa rmapamMeTpoB OT 6a30BOI YaCTOThI, 3aTeM
JIBUTATEIIs ocTaHaBnBaeTCcs

KoHeuHbIr gncrnnemn

YcraHOBKa IapaMeTpoB MPOLIECC aBTOHACTPOWKM 3aBepLUEH: --oF
3aBEpUICHA, OCTaHOB NPOLECC aBTOHACTPOMKN HencnpaseH: E£rr
NMpumeyaHue:

MapameTtpbl asuratensa N50 senstoTcs cTaHAapTHBIMU AaHHBIMU CTaH4APTHOIO 4-NOSTKOCHOMO
asuratens HYUNDAI. B pexume 6ecceHCOpHOro BEKTOPHOrO ynpasrieHusl Npu UCMONb30BaHUK
ABuraTtens ¢ OTNIMYHbLIM KONMNUYECTBOM MOSTHOCOB, UHBEPTOP PYHKUMOHUPYET NyTeM UCMONb30BaHUSA

AdBTOHACTpPOEYHbIX AAaHHbIX B Ka4€CTBE NnapamMmeTpoB ABUraTend.
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METO[ YCTAHOBKMU

LUndposasa naHenb

Ne HanmenoBanue JuanasoH ycraHOBKH Onmucanne
BBIOOp pekrMa 0 : aBronactpoiika BbIKJI.
HO1 . 0/1 o
aBTOHACTPOMKHU 1 : aBToHacTpoiika BKIIL.
10D YCTaHOBKa /1 0 : cranmapTHBIC TaHHBIE
JTAHHBIX JIBUTATENS 1 : maHHBIE aBTOHACTPONKH
1: 007SF
HO3 MOIIIHOCTH JBUTaTEIIs 1~3 2 :015SF
3:022SF
HO04 IIOJIFOCA IBUTATEIIS 2/4/6/8 Enunanna: noimroc
HO6/H11 pesuctop aurarens R1 0.001-30.00 Enquauna: Om
HO7/H12 pe3uctop apurarens R2 0.001-20.00 Enguauna: Om
HOS/H13 MHnyKTHBHOCTS 0.01-999.9 Enununa: mH
JIBATATEIIS
HO9/H14 Heycranosupuascs 0.01-100.0 Enununa: mH
WHIYKTUBHOCTD
H10/H15 Tok xosocToro xoaa 0.1-100.0 Enununa: A

HaHHble H11 — H15 aBnsoTca aBTOHAaCTPOEYHbIMU AaHHLIMWN.
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PEMAPKA

1. Ecnu ypgoenetsBoputensbHasi pabota nocpecTBOM aBTOHACTPOMKM HE MOXET ObITb MOMHOCTbIO
AOCTUrHYTa, NoXanywncTta, OTPerynvpymTe KOHCTaHTbl ABUraTens Ans HabnogeHWst CUMMTOMOB,
yKasaHHbIX B Tabnuvue Huxe.

Cocrosinue
Cumnrom PerynupoBka ITapamerp
onepaunuu
ITpu HU3KOM YacToTE MenneHHO yBenu4YbTe KOHCTAHTY JBUTATENS
(meckombko ['r), Bpamarommii  |R1 B OTHOIIEHWN aBTOHACTPOCUHBIX JAHHBIX B HO6/H11
MOMEHT HENOCTAaTOUEH npenenax ot 1 go 1,2 pa3z ot R1.
3anuTanHas Kot OTKJIOHEHHE CKOpOCTH MeyieHHO yBEIMYbTe KOHCTAHTY JIBUTATEIISI
pabora OTPHIATENHOE p R2 B oTHOMIEHNN aBTOHACTPOCUYHBIX JaHHBIX B | HO7/H12
(cocrosme |OTP npenenax ot 1 g0 1,2 pa3 ot R2.
C YCKOPSItO-

MeUIeHHO CHM3bTE KOHCTAHTY ABUraress R2
HMAMCST | Korma OTKIOHEHHE CKOPOCTH Y

B OTHOILLIEHUU aBTOHACTPOEYHBIX JAHHBIX B HO7/H12
BPAMIAIOMINM | 176 10kuTEIBHOE 0.8 10 1 P R2 A
MOMEHTOM) npenenax ot 0,8 1o 1 paza ot R2.
Korna paboraer 3amura ot MeieHHO yBenu4bTe KOHCTAHTY JBUTATEIIS
MOBBILIEHHOTO TOKA MPH IO B oTHOIIEHNM aBTOHACTPOCUHBIX MaHHBIX B | H10/H15
BBEJICHUU HArpy3Ku npenenax ot 1 go 1,2 pas ot 10.

MCI[J'ICHHO YBCIIUYBTC KOHCTAHTY ABUTATCIIA

Perenepanus Rl B oTHOIIEHNM aBTOHACTPOCUHBIX JTAHHBIX B HO6/H11

[Ipu HU3KOM YacToTE

(cocTosiHMe . |opexenax ot 1 no 1,2 pas or R1.
¢ sameus (neckonbko '), Bparmarommii
oines  |MOMEHT HEoCTaToueH MenneHHo yBelInybTe KOHCTAHTY JBUTATENS
B 10O B oTHOMIEHNHN aBTOHACTpoeuHBIX NaHHBIX B | H10/H15
BpALIAIOIIUM
patiarori npenenax ot 1 go 1,2 pas ot 10.
MOMEHTOM )

CHU3BTE HECYIIYIO YACTOTY. bll

2. Ecnn mMowHoCTb MHBEpPTOpa Gornee 4Yem B ABa pa3a NpeBblaeT MOLHOCTb MCMNOfb3yeMOro
Apuraternsi, MHBepTop MOXET He AOCTUYb NOSMHbIX TEXHUYECKNX XapaKTEePUCTUK.

3. Pabotalowmn cpeom MHOXeCTBa APYrux, ABuratenb B pexmnme 6eCCeHCOpPHOro BEKTOPHOrO
yrnpaBneHnsa He JOCTYMEH.

4. Korga 3agencTBOBaHO TOPMOXEHME MOCTOAHHbIM TOKOM, KOHCTaHTa Auratenst He Oyger
yCTaHOBIIEHA TOYHO.

MoaTomMy nepen Havanom npouedypbl aBTOHACTPOWKW BbiBEAUTE U3 OEWCTBUA TOPMOXEHue
NOCTOSIHHLIM TOKOM.

5. euratenb BygeT yBenuumeaTb CKOpOCTb BpalleHus o 80% ot 6a3oBon YactoThl: ybeantech B
TOM, YTO YCKOPEHUe Unn 3amenrieHne He 3aencTBoBaHbl. ECnn oHW 3agencTBoBaHbl, yMeHbLUUTE
YCTaHOBOYHYO BENUYMHY PYYHOM YCTAHOBKW BpaLlaloLwero MOMeHTa.

6. MNepea BbINONHEHMEM aBTOHACTPONKK, ybeauTecb B TOM, YTO ABUraTerlb OCTaHOBIEH.
ABTOHACTpOEYHblE AaHHble, BBOAMMbIE Npu paboTalowem asuratene, Moryt ObiTb HenpaBuilb-
HbIMWN.

7. Ecnv npouenypa aBTOHACTPONKM NpPepbIBAETCA KOMaHA0M OCTAHOB, NOCTOAHHbLIE aBTOHACTPOWKMU
MOryT ObITb COXpaHeHbI B UHBEPTOPE. Bam noTpebyeTca coxpaHnTb 3aBOACKME YCTAaHOBKM MHBEPTOPA
Mo YMOSYaHMIO.
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9. YNPABJIEHUE MHBEPTOPOM

9.1 UDEHTU®UKALINA YACTEU
Cseroaunoa RUN (Pa6ota)

Kaasuma STOP/RESET (OctanoB/Copoc)

['opuT, KOTI@ UHBEPTOP BBHIAAET
IIUPOTHO-UMITYJIbCHOE HAIPSKEHUE
Y KOMaHJa TOToBa.

Cseromnog POWER
(ITutanue)

OTa KJIaBUIIIAa UCTIOIB3YeTCs I OCTAHOBA JBUTATEIs
uiM copoca omuOoK (Korja BEIOpaH J100 omnepaTop

1100 KJIEMMa,dTa KJIaBHIIA
¢byHkums pacmupenus blSs,

paboraet. Ecim ucronb3yercs
9Ta PyHKIHUS JCHCTBYET).

Ceeroauon PRG

[opuT, Korma BXo MUTAHUS
WHBEPTOpA 3aIUTaH

CBeToaANOAHDBIN JUCILIeH

Ha HEM II0OKa3aHa 4acToTa,
TOK MOTOPa, CKOPOCTh
BpallleHUs] MOTOPA,
UCTOPHSI IPERYIPEKACHUN
Y 3HAUEHUS HACTPOEK

Kaasuma RUN (Pa6orta)

Haxxmure 3Ty knaBunry
JUISl TPUBEJICHUSI IBUTATEIISI

DTOT CBETOAMOJ TOPHT,
KOT/Ia MHBEPTOP TOTOB
K peIaKTUPOBAHUIO
rapaMeTpoB.

Cgseroaunoa Hz/A

BricBeunBaeT e AMHUIIBI
u3Mepenus ['/Awmm.

IloTenunomMeTp
YcraHaBIMBaeT BBIXOAHYIO
4acTOTY MHBEpPTOpa
(PKCILTyaTUpyeTCsl TOJIBKO

B pabory.
Knasuma FUNCTION Kaasuma UP/DOWN
(PYHKIIMOHMPOBaHHE) (BBepx/Buu3)

Ora KJIaBUILIA UCIIONIb3YETCs
JUIsl CMEHBI ITapaMeTpPOB
U KOMaHJ.

DTa KJIaBUIIIA UCTIONB3YETCs
JUISL U3MEHEHUSI TAaHHBIX 1
YBEJIMUEHHUSI, YMEHBIIICHUS

YaCTOTHI.

9.2 MOCJIEQOBATENIbHOCTb ONEPALIMA

KOIZIa IMHEUHOE
n3meHenue Bki.).

Kaasuma STORE
(CoxpaHurn)
Haxxumaiite knaBuiry
CoxpaHuTh 15 3aUCU

JaHHBIX U YCTAHOBOYHBIX
BCJIMYHH B IIaMATh.

(Mprmep, B KOTOPOM YacToTa yCTaHaBMNMBAETCs C MOTEHUMOMETpa B CTaHAAPTHLIN onepaTtop, U

obopyaoBaHne HavyMHaeT paboTtathb).

Haxxwmure
knaBuiy 1 pa3

@0

Jlucmutent mocne
BITFOUCHUS TTUTAHUS

@0

Haxxmure Haxxmure
KkiaBumry 1 pa3 knaBumly 4 pasa

Komanibl ycTaHOBKH
4acTOThI

Haxxmure

N3amenuTe xomany

YacTOTBI IIyTEM
YIIpaBJICHHS KIaBUIIECH
C IOTEHIIMOMETpa

OXPaHUTE
JIaHHBIC

C
YcranoBure
gacTtoty B 60 'l

KJ1aBu1ly 2 pasa

(060.0-H 0.0 HF 01 H A
D @ @

Haxxmure

Haxxmure
KJIaBUIITY

ITyck
ore-

Haxmure

Onepanus
ximasunry | pas

JABUTATCIIA

KiaBuiy 4 pasa

Ilepexon nucrutes

pauuu

—{FO

d M'@@_l.h

VYerpoiictBo
KOHTPOJISI 9aCTOTHI

®

Haxxmure
KnaBuiny 9 pas

Haxwmure
KkimaBumry | pas
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9.3 ONMUCAHUE KHOIMNOK

@ KHonka FUNCTION — ata kHOnka no3BONSAEeT BbiOMpaTb KOMaHabl M 3arnoMuHaeT

&G o

@)

| F 02——{58.0—— F 02|

I\ / KHonka UP/DOWN —
AaHHbIX.
7] MHAMKATOp
BBIXOIHOM YaCTOTHI
WHIAKATOP
doe BBIXOJITHOTO TOKA
5| UHIUKATOp
\ /) BBIXOJTHOTO HATIPSIKCHUS
oy WHIUKATOP
HaIlpaBJICHUs BpaIICHUs
[d 05 | MHAMKaTOp MMOKa3aHuM
0o0paTHOM CBS3U
[T /1-ynpaBinenus
[J 05 | MHAMKATOP COCTOSHUS
BXOJHOTO T€pMHUHAJIA
0 o7] WUHJIUKATOP COCTOSIHUS
BBIXO/THOTO TePMUHAJIA
rf gg] “HmKarop MaciITaOHOro

K03 PUIIHMEHTA BBIXOTHOU
JaCTOTBI

WHIMKATOP
noTpeONIeHHs SDHEPTUU
WHJIMKATOP HAKOTUICHHS
pabouero BpeMeHU
WHIUKATOP PEATIbHOTO
padovYero BpeMeH!

VHJIMKATOP HaIPSKEHUS
BCTaBKH IOCTOSIHHOI'O TOKA

HHIUKATOP OTKIIIOYCHUS

®@

®

)

KHonka RUN — aTa kHonka HaunHaeT paboTy.

®

napameTpbl. Ecnn HaxaTb KHOMKY OAMH pa3, yCTaHaBnMBaeTCS
BbIGOP KoAa hyHKLMN.

9Ta KHOMKa wucnonb3yeTcAa Ons Bbl60pa KOMaHabl N NU3MEHEHUA

VHJINKATOP
WUCTOPUH OTKIIOUEHHUS |

WHJIUKATOP
WUCTOPUU OTKJITIOYEHHUS 2
WHJINKATOP
WMCTOPUH OTKIIOYEHHUS 3

MOJICYET OTKJIFOYECHUN

YCTaHOBKaA
BBIXOAHOU 4aCTOTHI

YCTaHOBKa
BpemMeHH yckopeHus 1

YCTaHOBKa
BpemeHU 3ameieHus 1

yCTaHOBKa
HarpaBJICHMS BPAILICHUS

¢yHKIIMK 6a30BOI HACTPOUKH

(GYHKIMU TOHKOM HACTPOUKHU

byHKIIIN . 5
3AKJIIOYUTENIbHON HACTPOUKHU

(byHKIMM HACTPOHKH
apamMeTpoB MOHUTOPA

YctaHoBneHHoe 3Ha4vyeHune F 04 onpegendert HarnpasrieHue ripouecca — rnpsamoe

nnun obpartHoe.

KHonka STOP/RESET — aTa kHonka ocTaHaBnMBaeT npoLecc.
Ecnn nponcxoguT OTKNOYEHME, 3Ta KHOMKA CTAHOBUTCHA KHOMKOM
nepeycTaHOBKM.

69



9.4 HABUTALUMOHHAA KAPTA PEXXUMA PACLUMPEHUA ®YHKLIUA

Ncnonbays @ /@) ANA BXoOa B PEXUM paclUMPeHHON yHKLWK, BbiGepuTe KomaHay pac-
WwmpeHHon dyHkumm NO. B pexnme n [H--].

Ycranoska
paclMpeHHon

byHKIIH @ Komanpa pacmmpennoit pynkunu NO

R-- | —=| Ao

& v/l

A o2

@Tl@ @I[aHHHe pacupeHHON (QPyHKINH
@

A 65| — ol — 4o
/\T @ ‘

COXpaHUTE JIaHHBIC U BEPHUTECH
K pPacIIMpEeHHOU KOMaH/Ie
(1aHHbBIE YCTAHOBKH OTKJIFOUEHBI)

@9

HE COXpaHsiTe JaHHbIE U BEPHUTECH
K paClUIMpPEHHON KOMaHJIE
(1aHHBIE YCTAHOBKH OTKJIFOUCHBI)

OnuncaHune otobpaxeHus:
Korga BknoveH nHBepTOp, NosiBNsSeTca oTobpaxeHne nHankaTopa BbIXO4HOW YaCcTOThI.
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CMUCOK ®YHKLIUA
OYHKUMUUN KOHTPONA NAPAMETPOB

Kon ¢pynxkuun

Ha3zBanue

Onucanue

NunukaTtop BBIXOJHOM

OTto0pakeHue B peaTbHOM BPEMEHH BBIXOJTHOM YacTOTHI Ha

BBIXOJIHOM 9aCTOTEI

dol YACTOTEL nsurarenb, ot 0,00 mo 400,0 ', BKIITOYEH CBETOAUOIHBIN
unaukarop «Hz»
VHIHKATOD BEIXOIHOIO OTto0pakeHue B peaTbHOM BPEMEHH BBIXOJTHOTO TOKA Ha
do2 ToKa P nsurarens, ot 0,0 mo 99,9A, BKkiItodeH CBETOIUOIHBII
HUHIUKATOP «A»
403 WNHaukaTop BEIXOTHOTO OTo0pakeHue B peaTbHOM BPEMEHH BBIXOJTHOTO
HaNpsHKEHUS HaNpsDKEHUS Ha JIBUTaTelb
Tpu pa3HbIX MHIHUKATOpA:
404 Nunukartop Hanpasinenust  |“F”  Ilpsmoit mporecc
BpalleHus “o” ... Cron
“r”......00parHOE ABMKEHUE
Vinkarop o6parHoii cea3n Otobpakaet nudepeHITUPOBaHHYO IEPEMEHHYIO
dos TTW[-ynpasnenns (o6parnyto cBs3b) mpomecca [TN]] (AS0 — maciTaOHbII
yrp K03((UIMEHT)
OT0o0OpakaeT COCTOSTHHE WHTEIICKTYaTbHBIX BXOTHBIX
Cocrosinue TCPMUHAIIOB. g g g 8 ON
do6 WHTEIIICKTYaTbHBIX OFF
BXOJ/IHBIX TEPMHUHAJIOB: 43 21
Howmepa tepmunaion
OT00OpakaeT COCTOSIHUE MHTEIIEKTYaTbHBIX BBIXOIHBIX
CocTosHHIe TEPMHHAJIOB: ON
do7 MHTEJUIEKTYaTbHBIX OFF
BBIXOJTHBIX TEPMHUHAJIOB! . u
Homepa tepmunanos
OTo0pakaeT BBIXOAHYIO YaCTOTY, IPUBEICHHYIO K
MacmtaOHbIi HHIUKATO . ’
dos A P |nocrosmmoii B b14.

Macmtabnsiii kodddunment (b14) X qaHHBIE YaCTOTHI
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Koa ¢pynkuuu

HasBanmue

Onucanme

do9 WNuaukarop notpedbaeHus SHEprun OTobOpakaeT MOTpedICHNE SHEPTHH TpH 3amycke uHBepTopa (W)
WnaukaTop HaKoIuieHus paboyero
d1o p P Pabouee Bpems HakorieHust uHBepTopa (0~9999)
BPEMEHHU (Jachl)
Wunukarop peansHOro pabodero
d1l PP P PeanpHoe pabouee Bpemst nuBepTopa (0~59)
BpEMEHHU (MUHYTHI)
HamnpspkeHne BCTaBKH TTOCTOSIHHOTO
di2 oK OTtobOpakaeT HanpsDKCHNE BCTaBKH MTOCTOSHHOTO ToKa nHBepTopa (V)
OT00OpaxaeT TeKyIIyI0 CUTYaIHIO0 OTKIIIOUEHHS
* Meton oToOpakeHus
IIpnunna TpeBoru
| Haxars knasunry UP
BeixogHasi yactoTa HAa MOMEHT TPEBOTH
| Haxarp kiaBumry UP/DOWN
BpiXogHOM TOK HA MOMEHT TPEBOTH
di3 WnaukaTop cuTyaluu OTKIIOYEHUs | maxars xnapumry UP/DOWN
Harpspkenue BCTaBKM IIOCTOSIHHOTO TOKa HA MOMEHT TPEBOTH
| naxars xnasunry FUNC
qcruteit «d13»
* Her curyanun oTkiitodeHus
di4 Wunukarop ucropun otkitodeHust 1 [OroOpakaet npeabIynyo CUTYalrIo IePBOro OTKIIIOUSHUS
dis Wunukarop ucropun otkitodeHus 2 |OrodpaskaeT NpebIyIy0 CUTYallo BTOPOTO OTKIIIOUSHHUS
di6 Wunukarop ucropun otkiodeHust 3 [OroOpaskaet MpeabIayIy0 CUTYalNIo TPETHETr0 OTKIIIOUSHHUS
d17 [Toncuer oTkirOueHMH OT00paxkaeT NTOroBOE YMCIIO OTKITIOYEHUN
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®YHKUUUN KOHTPOIA MNMAPAMETPOB

Koppek-
Kon TupoBka |Ilo ymou-
Ha3Banmue Onucanne
pyHKkuMH pabouero | 4aHuIO
BpeMEHH
Jlnana3zoH yCTaHOBOK CTaHJAPTHOM pacyeTHOU
YaCTOThI, OMPEAEISAIONICH TOCTOSTHHBIN JBUTATENb,
OTIPE/IETSAIONINI YaCTOTy BpAIIEHUs TOCTOSHHOTO
nsurarens — oT 0,00 go 400,0 I'ig
1. YcranoBka yactotsl ¢ kinaBu UP/DOWN mynbera
YcraHoBka yIpaBlIeHUsS 3anaHHOE
FO1 BBIXO/THOM 2. MHoromarosas 4acTOTa BpaIllEHUs o 3HAUYCHUE
Y4acTOThI OO0beMHUB penep YacTOThl U UHTEIIEKTYalbHBIH o0bema
BxoxHoM TepmuHan ON/ OFF, moxHO ycTaHaBnmMBaTh
70 16 1maroB 4acToTHl BpaleHUSI.
3. YnaneHHbIN MyJbT, BXOJ KOHTPOJIIBHOTO TEPMHUHAIA
MOoXHO KOHTPOJIMPOBATh OMOPHYIO YaCTOTY
MOTEHLIUOMETPOM
CrangapTHOE yCKOPEHHE 110 YMOJIYAHHUIO, JUara30H
YcraHoBKa ycranoBok — ot 0,1 10 3000 cek.
FOZ BpeMeHI/I 1 MHHHMaHBHBﬁ’i O’l ~ 999,9 — Ha 0,1 cex O 10,0 CCK
YCKOpCHHUA JMaIa3’oH yCTaHOBOK 1000 ~ 3000 — Ha 1 cek.
. CrangapTHoe 3aMeIJICHUE TI0 YMOJTYaHUI0, 2-1
Hacrpoiika JIBUTaTEb.
FO3 BpeMeHI/I 1 MHUHUMAJILHBIU 0,1 ~ 999’9 — Ha 0,1 ceK O 10,0 CCK
aMeNJIeHUs
3aMENIC JIMara3oH yCTaHOBOK 1000 ~ 3000 — ga 1 cek.
YcraHnoBka JlBa BapuaHTa: BbIOpATh KO
FO4  |nanpaBnenus |0... [[BrkeHue Brepen X 0
BpallleHUS 1... O6parHOE ABMKCHHUE
Pacmmpennas
A byHKIUSA OyHKIMN 0a3UCHON YCTAaHOBKU JAMANa30H yCTaHOBOK: o o
YCTaHOBKH A0l ~A65
rpymmsl A
Pacmupennas
b-- byHKIHS DyHKINUY TOHKON HACTPOUKHU . .
YCTaHOBKH Juana3on ycraHoBok: b0l ~bl7
rpymIisl b
Pacmmpennas
C-- GyHKIMS QYHKINHN 3aKITOYUTEIBHON HACTPOUKHN o
YCTaHOBKH Juanazon ycranoBok: CO1 ~C23
rpynnst C
Pacmmpennas
H-- byHKIMSA @yHKIMH OECCEHCOPHON BEKTOPHOI HACTPOUKH L
YCTaHOBKH Juanason ycranoBok: HO1 ~ H15
rpynnsl H
IIpumeuanue:

Ecnu BbI ycTaHOBUTE 4acTOTY HOCUTENs MeHee 2 KI 11, Bpemsi yckopeHUs / 3aMeIICHUs 3a/IepKUBACTCS
npumepHo Ha 500 mcek.
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PEXXUM PACLUMPEHHON ®YHKLUUM I'PYNMbI A

Koppek-
ITo
Kon THPOBKA
Ha3Banue Onucanue yMoJI4a-
dyHKUHT pabGouyero
HHIO
BpeMeHH
YcranoBku 0a30BBIX IapaMeTPOB
YeTbIpe onuuu: BEIOpATh KO
VYrpasienue 0.... KnnaBuiiHbIi NOTEHIIMOMETP
AO1 4aCTOTOU l.... Bxoa TepMuHana KOHTPOIbHOM 1IENH < 0
(MuorockopocTHO# |2.... CTaHAapTHBIN MYJIBT YIIPaBICHUS
METOA ynpasiieHus) |(3.... YIaJdeHHbIN MynbT yIpaBieHus (cucrema
CBSI3H)
YcTaHoBUTE METOJ yIIpaBiIeHUs pabOTOi:
0.... CranapTHbIN MYJABT YIIPaBICHUS
VYnpasnenue Aap YIIBT YHP .
A02 AGOTOI 1.... Bxon repmuHaia KOHTPOJIBHOW LIENU X 0
p 2.... YnaneHHbIH MyJIbT yOpaBlIeHHs (CUCTeMa
CBSI3H)
YcranaBnuaercs oT 0 10 MAKCUMaIbHOM YaCTOTHI
B eaquaunax 1mo 0,01 I'ng
v (A04)
Veranoska 6a30B0i 100% |- -
A03 ! ! X 60,00 I'rg
YaCTOThI 0 1 1
basosass MakcuManbHas
gacTora JacTtoTra
(A03)
‘YcraHoBKa N
. YcranaBnuBaercs ot 6a30Boit yactotel [A03] 10
A04 MaKCHUMaJIbHOU X 60,00 I'rx
400 I'y B equamnax no 0,1 I'm.
HJACTOTBI
YcTraHOBKM aHAJI0TOBOI0 BX0JAA
HauanpHas yactora oOecrieunBaercs, Koraa
aHajoroBslit BxoJ coctaisieT 0 B (4 MA), moxer
ycTanaBiauBarbes B equnuiax 0,01 I'u, quanazon
ycraHoBok ot 0 1o 400 I'w.
Havano ycraHoBku Yacrora
AD3 BHCH.IHGI%I YaCTOTHI x 0,00 T
[AO6]f ———— 2
: |
1
= : ;
I | o
AHanoroBbIi
ov 10V BXO]1
4mA 20mA
Koneunas yactora oGecrieurnBaercs, Korjaa
OkoHuaHue N
. |anamorossif Bxox coctaisier 10 B (20 MA),
A06  |ycTaHOBKM BHELIHEH X 0,00 I'

HaCTOThI

MOXeT ycTanaBnuBathes B eqununax 0,01 I'o,
nuarna3oH yctaHoBoK oT 0 10 400 I'm.
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Koppek-

Kon THPOBKA
pyHk- Ha3zBanue Onucanne p ITo ymo/r4yanuro
padouyero
U
BpeMeHU
Hauansnas o
Jlnarma3oH yCTaHOBKH HA4aTbHOW TOUKH
yCTaHOBKa (cMmernieHue) IS AMarna3oHa akTHBHOTO
AO07 |HOMHUHAJIILHOTO X 0.0%
.. |amanorosoro Bxoga (0 ~ 10 B, 4 MA~20 MA)
SHATCHIA BHCIIHCH | 1 () 15 100% B ennaunax mo 0,1%
JaCTOTHI A 0 2% 70
OxoHuaHue JnanazoH yCTaHOBKHM KOHEYHON TOYKH
YCTaHOBKH (cmereHue) s Auana3oHa akTHBHOTO
AO08 |HOMHHAIBHOTO anajoroBoro Bxoja / BBoga (0 ~ 10 B, X 100.0%
3HaueHus BHemHenH |4 MA ~ 20 MA) — ot 0 10 100% B enuHMITax
YaCTOTEI o 0,1%.
JIBe omuu: BEIOpaTh KO:
Yacrora
I o B )
1
VeTanoBka A v
A09 Ha4aJIbHOMH CXeMBI < ] X 0
BHENITHEU YaCTOTHI . ! 1'0 AHaIoroBpiit
\% \4
4ma[A0T ] Wma PR
0.... Ha4YaTh CO CTAPTOBON YACTOTHI
1....Hagate c 0 I'g
A0 Ycranoka 3amepoB |lnanazon n = ot 1 1o 8, rae n — yucio X 4
BHEIITHEW YaCTOThI |3aMEpOB ISl CPEIHETO
YeranoBku 0a30BbIX IapaMeTPOB
ckopocTh 1: 51
ckopocth 2: 10T
» OnpenensieT NePBYIO CKOPOCTh CKOpOCTL 315 FE
MHOTOCKOPOCTHOTO Tpodmiisi, 1uanazo ot 0 p :
YcranoBka ckopocth 4: 20 I'x
All . |mo 400 I'u B enuumiax o 0,01 I'm. o
MHOT'OCKOPOCTHOM . ckopoctb 5: 30 I'rg
~A25 * JlnanazoH yCTaHOBOK OT |-CKOpOCHOM :
YaCTOTHI o ckopocTh 6: 40 I'x
(A11) no 15-ckopoctHoii (A25). :
i ckopocth 7: 50 '
» Cropoctb 0: 3a1aHHOE 3HaYeHUE 00bema :
ckopocTh 8: 60 'l
uTa 0I'n
OmnpenenseT orpaHUYEHHYIO0 CKOPOCTD
YcraHoBiieHHE pell p Y D
Toauka, nuanas3oH ot 0,5 mo 10,00 I'q B
YaCTOTHI
A26 TONIKOBOIO equnnnax no 0,01 I'm. Yacrora TOIYKOB o 0.50 I
obecrneynBaeT 6€30MaCHOCTL IPHU PadboTe
peknuma paboTbl prp
BPYYHYIO.
Omnpenenure, KakuM 00pa3oM MPEKpaIIeHUE
TOTYKOB OCTAHABINBAET IBUTATEND:
TPH OILNH:
Br16op onepauun p 1
0.... CBoOOIHAs OCTAaHOBKA
MIpEeKpaIieHus X
A27 1... OcTaHoBKa Ha 3aMeMJICHUU (3aBUCUT 0
TOTYKOBOIO

pexxuma paboTbl

OT BPEMEHHU 3aMeJICHHUS )

2.... OcTaHOBKa C TOPMO>KEHUEM TIOCTOSH-
HBIM TOKOM (HEOOXOIUMO YCTaHOBUTH
TOPMOKEHHE MTOCTOSTHHBIM TOKOM )
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Koppek-

Ko, TupoBka |Ilo ymou-
. Ha3Banmne Onucanne p y
(pyHK1IUH pabGouyero YaAHUIO
BpeMEHH
XapaKkTepuCTHKH HANIPSIKeHUsI / 4aCTOThI
Bri06o
p JlBe onumu:
A28 pexuMa
0.... Pygnoe yBenn4eHue Bpaiiaromero MOMeHTa
YBEJIUYEHUS X 0
1.... ABTOMaTH4eCcKoe yBEJIMYECHHUE BPAILAIOIIEro
BpAIIAOIIEro
MOMEHTa
MOMEHTA - -
MOXHO yBEJINYUTb HaYaJIbHBIM BPAIAOIINAN
MoMeHT Mexy 0 u 100% BbIlIe 0OBIYHOM
KpHUBOI HampsKeHUs/49acToThl, oT 0 10 /2 6a30Boi
Y4acTOTBI.
Pyunas Nwmetite B BUy, 4TO U3JIUIIHEE YBEIUUCHUE
A29 YCTaHOBKa BpAILIAIOIIEr0 MOMEHTA MOKET BbI3BaTh
YBEJIMYEHHUS  |TIOBPEXKACHUE ABUTATENS U OTKIIIOYCHHE o 5,0%
BPAILAIOLIEro |MHBEPTOpA. | 00}{ ________
/0
MOMEHTa !
1
29500 500 = ;
0 ! qacTora
6.0Hz 0a3oBas 4acToTa
Pyunas
yCTaHOBKa
A30 4acTOThI YcraHaBIMBaeT YacTOTY KOHTPOJIBbHOU ToukH V/F 5 10.0%
0
yBeJlM4eHus: |A Ha rpaduke yBeJIMueHHs BpaIAIOIero MOMEHTa ’
BpAILAIOILEr0
MOMEHTa
J1Be nmerommecs kpusble V/F: Tpu xona BeIOOpa:
0.ITocTosiHHBIN Bpalarovii MOMEHT
BriGop 1 ... YMeHbIIEHHBIN BpaIAOIAA MOMEHT
A31 XapaKTepHC- (ymeHnbiienue 1,7-X CHIIbI)
o 7 i X 2
THYCCKOI 2... becceHCOpHBI BEKTOPHBIN KOHTPOJIb
kpuBoit V/F 100%
|
| YMEHBIIICHHBIN
| Bpaml. MOMEHT
qacTora
VYCTaHaBIMBAET YCUIICHHUE 11O BBIXOIHOMY
V/F HanpsbkeHuro naBepropa ot 20 1o 100%
= \
HacTpoMKa
A32 P 100% t------ o 100,0%
ko3¢ punmen- | i

Ta YCUJICHUA

JacToTa
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Ko KoppekTuposka Ilo
Ha3Banue Onucanue padoyero YMOJI-
bysHkumnu
BpeMeHH YaAHHIO
YeranoBka TOpMOKeHHS TOCTOSHHBIM TOKOM
VYcTaHaBIMBaeT JIBE ONIIMH JUJIS
Bri6op dynkmnu A TTHH I
TOPMOXKEHHS IOCTOSIHHBIM TOKOM
A33 TOPMOXKECHUS X 0
0.... OTKIIOYNTE
IMOCTOSTHHBIM TOKOM
1.... BkimrounTh
HMarra30H 4acTOTHI, HA KOTOPOM
YCTAHOBKA ACTOTHI ﬁ OUCXOJUT TO MO;KC?{I/IE I?(E)(?TOSIHHLIM
A34 TOPMOXKCHHUSI p p X 0,50TI'
TokoM, coctasiser ot 0,0 1o 10,0 I'u B
IMOCTOSSHHBIM TOKOM
eqnannax 0,01 I'o
3azeprkKa M1y OKOHYaHUEM
komanabl RUN 110 Hauana TOpMoOKeHuUs
MMOCTOSTHHBIM TOKOM (JIBUTATEh pabOTaeT
Ha XOJIOCTOM XO[Ty, [TOKa HE HAaUHETCSI
TOPMOKEHHUE MOCTOSTHHBIM TOKOM).
YcraHoBKa BPEMEHH Huanazon ycranoBok ot 0,0 10 5,0 cek. B
A35  |3AACPXKKH Ha equaunax mo 0,1 cek. X 0,0 cex
BbIXOA€ TOPMOXKXCHUA Padora Xosocroii TopmoskeHue
HOCTO;{HHI)IM TOKOM : JABUrarest Xon IIOCTOSIHHBIM TOKOM
|
'f\ [ -
‘ U ; BpeMs
e—le— 3!
, . .
-
ITpnMeHsieMbIN YPOBEHD CHIIBI
YCTaHOBKA CHIIEI TOp MOKEHMUS no}clzI;os[HHH;[ "JF-IOKOM
A36  |TopMOXeHUS p . o) X 10.0%
yctanaBnuBaeMbii ot 0 10 50% B
IMOCTOSSHHBIM TOKOM o
enunniax no 0,1%
YcranaBnuBaeT JUIMTEILHOCTD IS
YCTaHOBKA BpEMEHH TOPMOKEHHUS HOfJ[TOFIHHI)IN? (;OKS;J:
A37 TOPMOKCHIA III/II;.HaBOH ot 0,0 1o 10,0 cexyn, E’S X 0,0 cex
MMOCTOSIHHBIM TOKOM VA ’ YHA
equnniax 0,1 cek.
DYyHKUUH, CBA3aHHBIE C YACTOTOM
YcTanaBIuBaeT mpenes Ha BBIXOIHYIO
YaCTOTY MEHBIIIE MAKCUMATILHON YaCTOTHI
(A04). Inamazon ot 0,00 mo 400,0 I'r B
emmaunax mo 0,01 I'm.
A38 YcranoBka BCPXHETO BLIxo,uf[aﬂ yacToTa 0, 00 FH
npeacia 4aCToThbL Bepxuuii
A3]
peaen .
/ YcTaHaBIMBaeMbIH
Hinxauii JHana3oH
A3 mpegen L~
VipaBrieHue 4acToTon
VYcranaBamBaeT IIpeaelT Ha BBIXOIH
YcTaHOBKa HUKHETO peacit Ha OZHYTO
A39 gacToTy Oosbiie Hyss. Jnamazon ot 0,00 X 0,00 I'g
npeesna 9acToThI
10 400,0 I'rr B emuammax mo 0,01 Tt
Mo>KHO OTIpeAeUTh 10 3 BBIXOIHBIX
A40 YcTaHOBKA YaCTOTHI  |4aCTOT ISl BBIXOJIA, YTOOBI TTPOU30IIIETT
A42 cKauka (cpeaHei CKauOK BO H30exaHHe Pe30HAHCOB JBU- X 0,00 I'g
A44 4acTOThI) raress (CpelHss 4acToTa), AUara3oH OT

0,00 mo 400,0 I'rt B emmammax mo 0,01 I
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Koppexk-

Kox HasBanmue Onucanne ruposka | [o ymou-
(pynkuun pabdoyero YaHUIO
BpeMeHH
Omnpenenser paccTosIHUE OT CpeIHEN
4acTOTBI, HA KOTOPO! IMPOUCXOAUT
A4l YcTaHOBKa MIUPUHBI g;;?{%l;aﬁﬂlf (1)1 %3811{ 19; 0,00 z0 10,00 I'i s
A43 YaCcTOTHI CKauKa ’ ’ X 0,00 I'g
Ad45 (rucrepesuc)
N/ ynpasiaenune (Ilpumeyanue 1)
Brxrouaet gynkuuto [TU/], nBa xoga
ONINH:
A46 Bribop Gy AL 0.... Beikmrounts [ 1 /I-ynipaBinenue X 0
1.... Bkimrounts 11U /I-ynipaBnenue
Perynuposka 11 [IponopunoHaNbHOE YCUIEHUE UMEET
A47 (mponopumoHansHoro) |auanasol ot 0,1 1o 100 B eauHMnax 1no 0 10,0%
yewienus TTAJ] 0,1.
Perynuposka 1 WNHTerpanbHas NOCTOSHHAs: BPEMEHHU
A48 (MHTErpaJbHOTO) nMeet quana3zoH ot 0,0 no 100,0 cexynn 0 10,0 cex
yeusienus [TN]] B emuaUIax mo 0,1.
PerynupoBka /| HuddepennmanbHoe yCUICHUE UMEET
A49 (muddepenmansaoro) |auanaszon ot 0,0 mo 100,0 cexyna B o 0,0 cek.
YCUJICHHUS emumannax mo 0,1.
YcranoBka Junana3zon MacmtabHOTO KOd(hGUIEeHTa
AS50 MacIITabHOTo (muaoxutens) [T/ ot 0,1 1o 1000 B X 100
kodpourmenta TN |eamanmax o 0,1.
Ve TaHOBKA METOA Bri6upaet ucrounnk [N/, xomsr omniuii:
AS1 o A 0.... repmunan «OD» (TOKOBBIN BXO/) X 0
oOpaTHOM CBSI3U
1.... repmuHan «O» (BX0Z HaINPsHKEHUS)
@OyHKIHA ABTOMATHYECKOH peryiupoBku HanpskeHusi (APH)
ABTOMaTHYECKas peryJnpoBKa
(BBIXOJTHOT'O) HANpsHKEHUs, BEIOUpaeT
A52 BeiGop dynkmin APH M3 TPCX THIIOB ¢byukuuit APH, Tpu xona X 0
ornuuu: 0... [IocTOIHHO BKIIOUYEHO
1... IIoCTOSIHHO BBIKJIFOUEHO
2... BBIK/IIOUEHO BO BpeMsl 3aMENICHUS
YcranoBku uHBeptepa kiacca 200 B
.... 200/220/230/240
VYcranoBku naBeprepa kiacca 400 B:
VeTAHOBKA BXOIHOLO .... 380/400/415/440/460
AS53 Il Oynkuua APH nognepxusaer X 220/380 B

HaIIpsHOKCHUS ABUTaTCIIs

OTHOCHUTEJIBHO ITOCTOSHHYIO AMIUIUTYLY
(opMBbI BOJIHBI BBIXO/IHOTO CUTHAJIa
MHBEPTOpA BO BpeMs KoJieOaHUI BXOIHON
MOIIIHOCTH
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Koppek-

Ko TupoBka |Ilo ymou-
A Ha3Banmne Onucanue p y
(pyHkuuu pabouero | 4YaHHIO
BpeMeHU
DOYHKIUM BTOPOT0 YCKOPEHHs U 3aMe/lJIeHUs
JmuTenbHOCTh 2-10 OTpe3Ka YCKOPEHNS, 10.0 cex
nuanasoH ot 0,1 o 3000 cex. Bropoe ’ )
YcraHoBKa BpeMeHU 30,0 cek.
A54 YCKOPEHHE MOXKET yCTaHABIMBAThHCS o
BTOPOTO YCKOPEHUS . (5,5,7,5
BX0JI0M TepmuHaia [2CH] win ycTtaHOBKOM KBT)
Nepexo/a YacTOThI
JmUTenbHOCTh 2-T0 OTpe3Ka 3aMeICHUS 10.0 cex
neurarens, nuamaszod oT 0,1 mo 3000 cek. ’ ’
YcTaHOBKa BpeMEHU 30,0 cexk.
AS5 Bropoe yckopeHre MOXKET yCTaHaBIUBATHCS o
BTOPOT'O 3aMeJIJICHUS N (5,5,7,5
Bxoz0oM TepmuHana [2CH] nnu ycraHoBKO# kBT)
Mepexo/ia YacTOThI
JIBe omiuu A nepekiitodeHus ¢ 1-ro Ha
2-e yCKOpeHHe/ 3aMeJJICHHE:
Bribop nByxsranHoro |(.. 2CH Bxox ¢ TepMuHana
METOAa 1.... vacrora nepexona
AS56 [IEPEKIIIOYCHUS X 0
JacToTa accl acc2
ycKopeHwue / el
3aMeJIeHUs !
> Bpems
2CH
BrixonHas yactora, Ha KOTOPOl YCKOpEHHE
Touka nepexona
1 mepekmtouaercs Ha YCKOpeHue 2,
AS57 4aCTOThI C YCKOPEHHUs X 0.00Hz
nmuarazod ot 0,00 no 400,0 I'y B enuHMAIIAX
1 Ha Yckopenue 2
mo 0,01 I'n.
Touka nepexona BrixonHast yactoTta, Ha KOTOPOil 3amMenJIeHre
YaCTOTHI C | nmepekitouaercsa Ha 3aMeJIeHHE 2,
A58 0,00 I'n
SamemicHus 1 Ha nuranaszos ot 0,00 mo 400,0 I'n B equHMIIAX
Sameqenne 2 mo 0,01 I'm.
YcTaHaBIUBaET XapaKTEPUCTUUECKYIO
KpuByto Yckopenus 1 u Yckopenus 2, ne
OMIIUU:
. 0... nuneitnas, 1... S-xpusas, 2... U-kpuBas
A59 Br160p kpuBoii ’ P ’ P 0
CKODCHUS Pacuernas X
YCKOp 4acToTa
Jluheitnas
YcraHaBnuBaeT XapaKTePUCTHUECKYIO
A60 YcraHoBKa KpuBOU KpuByto 3ameienus 1 u 3amennenus 2, 1Be « 0

3aMCIJICHUS

OTIITUU:
0... nunHeitHas, 1... S-xpusas, 2... U-kpuBas
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KoppekTupoBka

Ko ITo
o HaszBanue Onucanmne pabouero
byHkumnu YMOJYAHHIO
BpeMeHH
YcraHoBka YcTaHnaBimmBaeT CMEIICHNE
A61 CMEIICHUS HAaIpPSHOKEHUS 1Sl BXOa BHEIIIHETO 5 0.0
BXOJIHOT'O aHaAJIOTOBOTO CUTHAJA, PErYIHPOBKA ’
HAPSHKCHUS BXOJIHOTO CUTHaJIa
YcraHoBKa YcTaHaBIMBaeT yCUICHHE
CUIICHUS HaMpsDKESHUS JUIS BX0J1a BHEIITHETO
A2 Y p A A o 100,0
BXOJTHOT'O aHAJIOTOBOT'O CUTHAJIA, PEryIUpOBKa
HaIPSHKCHUS BXOJIHOT'O CHTHaJIa
YcTaHaBiuBaeT CMEIEHHE TOKA
Yeranoska JUIST BXOJa BHEIIHETO aHaJI0r0BOTO
A63 CMEIIECHUS o) 0
CUTHaJa, pEeryJIupoBKa BXOJTHOTO
BXOJIHOTO TOKa
cUrHania
YcTaHaBnuBaeT yCUICHHE TOKA
Yeraunoska JUTSI BXOJIa BHEIITHETO aHAJIOTOBOTO
A64 YCUJIEHUS 0 100,0
CUTHAJIa, PETYJIUPOBKA BXOJHOTO
BXOJHOTI'O TOKa
cUTHaia
. | YcTanaBimBaeT BXOTHOE
Br160op BXogHOM o
ANeKTpoCcHAOKEHUE I BXOIHOM
YaCTOTHI
A65 4aCTOThI BHELIHETO HANPSKEHUS X 0
BHEIIIHETO
Bxon 0:5B
HaIpsOKEHUS

Bxox 1:10 B
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NMPUMEYAHMUE:
YNPABNEHUE OBPATHOWU CBA3bIO NUA

®OyHkunmn MAO-ynpaeneHus (nponopumoHanbHO-UHTErpanbHO-anddepeHLmansHoOe) MoryT
NPUMEHSITLCS K YNpaBrneHnio BEHTUNATOPOM, KONIMYeCTBOM BO3ayXa (BOAbI) B HAacoce U T.4., a Takke
AnNa ynpasneHnsa gasneHneM B npegenax yCTaHOBMEHHbIX 3HaYeHUMN.

[MeTon Bxoaa curHana pacyeTHOro 3Ha4eHuUs U curHana obpartHom cBA3un]

YcTaHOBUTE OMOPHbIA CUrHam, B COOTBETCTBMM C METOAOM YCTAHOBKW YaCTOTbl UMW BHYT-
PEHHUM YPOBHEM.

YctaHoBuTe curHan obpatHOM CBA3W, B COOTBETCTBUM C BXOAOM aHarloroBOro HanpsKeHus
(0-10 B) nnn Bxogom aHarnoroeoro Toka (4 — 20 mA).

Ecnn oba BxoAHbIX curHana (pac4eTHOro 3HavyeHus U 3HadeHusi obpaTHOW CBSA3N)
yCTaHaBNUBalTCA Ha O4HOM U TOM Xe TepmuHane, NN-ynpasneHne HEBO3MOXHO.

Utobbl mncnonb3oBatb aHanoroBbii Tok [Ol-L] ans  3agaHHOro 3HayeHusi, yCTaHOBUTE
TepmuHan [AT] B nonoxeHne ON (BKIJT).

[PerynupoBka NMUA-ycuneHus ]
Ecnun peakuus He ctabunuaunpoBaHa B pabote N ynpaBneHus, oTperynvpynTe ycuneHms
cneayowmnm obpa3om, B COOTBETCTBUM C CUMATOMaMK / NpusHakaMmum NHBepTopa.
*  /I3MeHeHne KOHTpONIMpyeMon nepemMeHHOW MeffieHHoe, Aaxe MNpu U3MeHeHWW 3afaHHOoro
3Ha4yeHus. — YBenuuntb 1 ycunenune [A47]
*  M3MeHeHne KOHTPONMPYEMOK NepPEMEHHON ObICTpPOe, HO HE CTabunbHOe.
— YMeHbLwnTb 1 yeunerune [A47]
* TpyaHo NnpuBeCTU 3aaHHOE 3Ha4YeHNe B COOTBETCTBUN C KOHTPONMPYEMOW NepeMEHHOMN.
— YMeHbLwinTb U yeunerune [A48]
* W 3agaHHOE 3Ha4vyeHne, N KOHTponupyemasi nepeMeHHasa He CTabunbHbI.
— YMeHbwinTb U ycunexne [A48]
*  OTKNMK MegneHHbIN, faxe npu ysenuveHum I ycuneHums.
— Yeenuuutb [] ycunexue [A49]
*  OTKNWK He cTabunmanpoBaH n3-3a konebaHumn, gaxe npu ysenuyeHum N ycuneHus.
— YMeHbwinTb [ yennenve [A49]
PucyHok Huxe npeactaBndet cobon 6onee nogpobHyto anarpammy MNAL-ynpasneHuns.

— A62/64}— Fo1 |
3aaHHOE 3HAYCHUE
P
MHOrockopoCTHOI A47
oreparop —0
O H I [ +X+ YcraHoBka
O0beM I A48 Q + A50 YaCTOTHI
BXOJI aHAJIOTOBOTO HANPSHKEHHsA| L ——3() 5
BXOJ] aHAJIOTOBOI'O TOKa A49
3HaueHue oOpaTHOM CBA3H VeTaHOBKA
BXOJ] aHAJIOTOBOTO HATPSYKEHUS aHag)(()gggoro A64/62 Wupukarop
BXOJ] aHAJIOTOBOTO TOKa A05-A08 dos
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PEXWUM PACLULMPEHUA ®YHKUWUU TPYIIMNbI B

Koppexk-
Ko THPOBKA IIo
A Ha3Banmue Onucanue p
(pyHKIHI paéouero |ymMoJIYaHUIO
BpeMeHH
Pexum nepesamycka
BriOupaeT meToa nepesamnycka HHBEPTOpA,
YeThIpe KOJa OTIIIH:
0.... Beixoa Ha cUrHaIM3aIUIo MOCIe
OTKJTFOUCHHSI, HET aBTOMATUIECKOTO
nepesarrycka
l.... Ilepezanmyck npu 0 I'n
2.... Bo3zoOHoBIIeHHE pabOTHI MOCE
HACTPOWKH IO YaCTOTE
bo1 Bri6op pexuma | 3.... BO300HOBUTH NPEABLAYIIYIO YaCTOTY, < 0
nepesanycka 3aTeM 3aMeJTUTh JI0 OCTAHOBKH U
0TOOpPa3uTh HH(HOPMAITHIO OTBOJIA.
» Ilepesamyck npu OTKJIIOYCHHUH U3-
3a CBEPXTOKA, TIEPECHAIIPSDKCHUS U
MOHMYKEHHOTO HAITPSKEHHSL.
» Ilepe3amyck npu OTKIIOYEHUHN U3-32
CBEPXTOKA U TIEpEHANPSDKEHUS — 70 3-X
pas, mepe3aryckK Mpu OTKIIIOYCHUH H3-32
HNOHMKEHHOTO HanpspxkeHus — 10 10 pa3
KonnuecTBo BpeMeHH, B TEUCHHE KOTOPOTO
YcraHoBka
nojiaya MUTAHUS TP HAMIPSDKEHUH MOXKET
BPEMCHH
MIPOUCXOUTH 0€3 OTKITFOUCHUS CUTHATH3AIHH
JIOITYCTHMOTO
HapYIICHHS dJeKTpocHaOkeHus. [luanazon
b02 MT'HOBEHHOTO X 1,0 cek.
ot 0,3 1o 1,0 cex. Ecimm noHmkeHHOE
HapYIICHUS
IEKTDO HaTPsDKEHUE JUTHTCS JTOJBIIE, YeM 3TO BpeMs,
P WHBEPTOP OTKITIOUAETCSI, JaKe €CITH BHIOpaH
CHaOXKEeHUS
PEeKHUM TIepe3amycka.
Bpewms BpeMmennas 3a7epikka mociie mpekpamieHus
OKIAHUS CUTYaIlu¥ MIOHWKCHHOTO HAIIPSHKCHUS, TIEpe]]
[OBTOPHOTO TEM KaK HHBe}f())T;)p czoga 3aIlyCTUT JIBUTATEIb.
3arycKa mocie Jwuamazon ot 0,3 10 3,0 cek.
b03 BOCCTaHOBJICHUSI DIIeKTpOCHAOKEHHE . X 1,0 cexk.
Ha BXOJIE cOoit
MT'HOBEHHOTO c i e e B
KOPOCTb — _ _ [ -——=—<( _ _
HapyIICHNA JBUTraTEIIs] 502 |=![ho3
JJICKTPO- —
CHAOXKEHUS
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Koppek-

Kon THPOBKA ITo
Ha3Banmue Onucanue p
pynkuun pabouero | yMoJ4aHuIo
BpeMeHH
DJIEKTPOHHASl YCTAHOBKA CUTHAJIM3ALMHU Neperpena
YcranaBnuBaeT ypoeHb Mexay 20% u 120%
OneKTpoHHas
CTAHOBKA JUIsI HOMUHAJIBHOTO TOKa MHBEPTOPA.
b04 ¥e MATEHOLO Juana3on ycranoBku — 0,2 X (HOMUHAJIbHBIN X 100,0%
%BH,I TOK HHBepTOpa) ~ 1,2 X (HOMUHAIBHBIN TOK
yp HWHBEPTOPA).
Bri0upaet u3 AByX KpUBBIX, KOJIbI OTLIMMN:
0....(SUB) xapakTepucTiKa MOHMKEHHOTO
KpYTSIIIIET0O MOMEHTA
1... (CRT) xapakrepucTuka rmocTossHHOTO
Bri6op KPYTSIIEr0o MOMEHTA
SJICKTPOHHON IocTosanubii
TepPMalbHOM i
b05 ep 0 100 KpYyTSIIUN MOi\/I?H;F _(CRT) X 1
XapaKTePUCTUKHU | | |
BBIXOJTHOM 80 q I I
TOK 60 | 1 1 I
1 [TonmxeHMbIH 1
0 1 kpy st Moment (SUB)
L 1 1 1
5 20 60 120
Brixonnas yactora (I'mx)
OrpanuyeHnue neperpy3Ku
Bri6upaeT pexxumbl OrpaHHYEHUS TIEPerpy3Ku
WJIN TIEpEHATPSKEHUS
0.... Pexxum orpanuueHus neperpys3ku /
Bri6op pexuma P perpy
nepeHanpsLKeHUs
OrpaHUYEHUS
l.... Pexxum orpaHu4eHus TOJIBKO MEPErpy3Ku
b06 neperpysKu / ON X 1
nepeHanpsHKeHUs
2.... PexxuM orpaHuueHus TONbKO
nepeHanpsbkeHns ON
3.... Pexxum orpaHuueHus neperpysku /
nepeHanpsbkeHns ON
YcTanaBiauBaeT ypoBEHb ISl OTPaHUYCHUS
YcraHnoBka neperpysku mexay 20% u 200%
YPOBHSI HOMHUHAJIBHOTO TOKAa HHBEPTOPA, o
b07 . X 125,0%
OTpaHUYECHUS Juamna3oH ycraHoBkU 0,2 X (HOMUHAJIbHBIN
Meperpy3Ku TOK UHBepTOpa) ~ 2,0 X (HOMUHAIBHBINA TOK
HUHBEPTOPA).
YcTaHaBIMBaeT CKOPOCTh 3aMEJUIEHHUS, KOraa
WHBEPTEP BBISBIISET MEPETPY3KY,
nuanasoH ot 0,1 mo 10,0 cek. u paszpemenue 0,1
YcranoBka G-
MOCTOSIHHOM C 7
b08 Tox /o ip (W] x 1,0 cex.
OTpaHUYECHUS Y
HEePErpy3Ku !

JacTorTa

JIBUTATEIIS I
1
1
Brixonnas [ X\'I»'
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Koppek-

Kox THPOBKA Ilo
Hazpanmue Onucanue p
GyHKIMH padodero |(yMOTYAHHIO
BpeMeHHU
Pexxum 0,10KHPOBKH MPOrpPaMMbl
[IpenoTBparaet u3MeHeHNe TapaMeTpoB, YETHIPE OIIIUH,
KOJIbI OITLIAHN:
0.... Bce mapamerpsr kpome b09 3a6m0KupoBaHbI, KOTIa
Bribop pexxnma  |Briroueno SFT ot repmunana
b09 OMOKUPOBKU 1.... Bce mapametpst kpome b09 u BerxogHo# gactotsl FO1 X 0
IPOrPaMMBI 3a010KkMpoBaHbl, koraa BkiodeHo SFT ot TepmuHana
2.... Bce mapametpsl kpome b09 3a0m0KupoBaHbI
3.... Bce mapamertpsr kpome b09 u BeixoaHo# yactotsl FO1
3a0JI0KUPOBAHbI
IIpoune pynkuun
Perynuposka VcTaHaBIMBAET HAYaIBHYIO YaCTOTY JUISt BBIXO/IA
b10 HayaJILHON uHBepTopa, auanaszoH ot 0,50 mo 10,00 ' B exuHmIaX 110 X 0,50 I'g
YaCTOTEI 0,01 xI'ry
YeranasnuBaet yactoty Hocuteas PWM (muporHo-
YeranoBka ”
bll UMIYJICHOM Moaynsiuun), quanason ot 0,5 no 16,0 kI'u B X 5,0 x['g
4acTOThl HOCUTEIS
enuannax 0,1 k'
Pexum
BriOupaer Tiim HHUIHATH3AIME, KOTOpasi OyJIeT UMETh
MHUIHATU3AUIH o
MecTo, JBa kofa omiuit: 0.... OurcTKa uCTOpUU
bl2 (mapameTpsl X 0
OTKJTIOUEHHUS
WK UCTOPUS
1.... anmanu3anus napaMmerpa
OTKJTIOUEHHS )
Bribupaer 3Hauenus mapaMerpa 1o yMOIYaHUIo s
CTpaHbl IPU MHUIUAIU3ALUH, TPU OIILIHH,
b13 Kon ctpans miist KOJIbI OILIAN X 0
nnunmamuzanuu - |0.... Kopelickas Bepcust
1.... EBponeiickas Bepcus
2.... Bepcus misa CIIA
CxanspHsbIil .
VkaxuTe MOCTOSHHYIO 71 TPagyUpOBKU OTOOpaskaeMoii
ko3 dunueHt
bl4 qacToTsl 1yt mHaukaropa [d08], rmamason ot 0,01 10 99,9 0 1,00
npeoOpa3oBaHus
B equannax 0,01
YacTOTHI
Knapmma STOP Bribupaer, padoraer wim Het kiaBuma STOP Ha
KJIaBHaType
bl5 BO BpeMs pabOThI yp X 0
0 ... ocraHoBka paboTtaet
TepMHUHAN
1.... octaHOBKa He paboTaeT
Bribupaert, kak HHBEpTOp BO30OHOBISIET paboTy MpH
Bo3o0OHOBNEHNE B |0TMEHE OCTAaHOBKH XOJIOCTOTO XO/a, JABE OIIUH:
b16 pexume otmeHbl  |0... [Tepesamyck ¢ 0 ' X 0
OCTaHOBKHU 1 ...Ilepesamyck ¢ 4acTOTHI, OMPEIETCHHON C peabHOM
XONOCTOTO XOJIa  |4acTOTHI BpaIlleHHs IBUTATENs
2.....0cTaHOBKa X0JIOCTOrO X072
Howmep .
VYcTaHaBnuBaeT HOMEP KOMMYHHUKAI[MOHHOTO YCTPONCTBA
bl7 KOMMYHHKaIlMOH- X 1

HOTO yCTPOWCTBA

JUIs1 KOMMYHHKALUH, Uana3oH ot 1 10 32
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PEXXUM PACLUMPEHHOW ®YHKLUN I'PYMMbI C

Koppek-
Ko THPOBKA ITo
A HazBanue Onucanue p
GyHKIHH padouero |ymoJ4aHUIO
BpeMeHH
@yHKUUSA BXOAHOT0 TEPMHHAJIA
YcranoBute QYHKIHIO A7s1 TepMuHana |
<xox >0: Komanna asuxenus Buepen (FW)
1: komaHa oOparHoro JaBHKeHUs (RV)
2: 1-a1 mHOrOCKOpocTHas komanaa (CFI)
3: 2-s MHOrOCKOpOCTHast komaHza (CF2)
4: 3-51 mHOrOoCKOpocTHas komana (CF3)
5: 4-a mHoTOCKOpOCTHAst koMaHAa (CF4)
VYceranoBka 6: KOMaH/Ia TOJYKOBOTO pexuma pabotsl (JG)
Co1 UHTEJUIEKTYaJIbHOTO 7: 2-X cTyneHYaTasi KOMaHa yCKOpeHHs1/ X 0
BX0oJHOTO TepMuHana 1 |3amemnenus (2CH)
8: xomanaa ocraHoBkH cBoOOaHOTO X012 (FRS)
9: BaemHee otkitouenne (EXT)
10: 3ammra ot aBToMaruueckoro 3amycka (USP)
11: dynkuus 6nokupoBku nporpaMmsl (SFT)
12: aHaJIOTOBBIN BXOJHON TOK/ CUTHAJ BBIOOpA
Hanpsixenus (AT)
13: nepeycranoBka (RS)
Yeranoska YcranoBute QyHKIMIO 1715 TepMUHANIA 2 <KO,
C02 MHTEJIEKTYaJIbHOTO > oM. Ia aMe¥ CHOl A p . X 1
BXOJTHOTO TEpMUHAJA 2 - Hap p
VYcranoBka Vi
cTaHoBHUTE (DYHKITUIO JJIsl TEpMUHANA 3
C03 UHTEIUICKTYaJIbHOTO <o >- ou. napamerp CO1 X 2
BXOJJHOTO TepMHUHAIA 3 - Hap p
Yeranoska YcranoBute QYHKIHIO 1715 TepMUHaa 4
C04  |uHTEMIEKTYyaIbHOTO ZKo1L >- cM na?] aMHCT (II[OI p X 12
BXOJJHOTO TepMUHAaNa 4 - Hap p
Yeraroska YcranoBute GyHKIUIO 7151 TEPMUHANIA 5
C05 UHTEJUIEKTYaJIbHOIO ZKOKL >- eM na?] aMHCT (II[OI p X 13
BXOJJHOTO T€pPMHUHAIA 5 - T1ap p
VeTaHoBKa KoHTakTa a/b Br16op yciaoBHOTrO 0003HaYeHMS, 1BA KOAA
Co07 BXOJJHOTO TepMHUHana 1 OHHHI%‘ X 0
(NO/NC) 0.... 00b14HO OTKPHIT [NO]
1.... 06b19HO 3aKpHIT [NC]
VeTanosKka konTakra a/b Br16op yciaoBHOTrO 0003HaYeHMS, 1Ba KOAA
C08 BXOJJHOTO TepMHUHANA 2 OHHHI%‘ X 0
(NO/NC) 0.... 00b14HO OTKPHIT [NO]
1.... 06b19HO 3aKpHIT [NC]
VeTaHOBKA KOHTaKkTa a/b Br16op ycinoBHOTO 0003HaYeHMS, 1BA KOAA
C09 BXOJJHOTO T€pMHUHAIA 3 OTTIHH. X 0

(NO/NC)

0.... 00619HO OTKPHIT [NO]
1.... 06b19HO 3aKpHIT [NC]
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Koppexk-

Kon Ha3Banue Onucanue THPOBKA Mo
(pyHKIIUH padoyero | yMOT4YaHHIO
BpeMeHH
YcranoBka
KOHTaKTa a/b Br100op ycinoBHOTO 0003HaueHus, /1Ba KOJa OMIIHMA:
C10 BXOJIHOTO 0.... 00b14HO OTKpPHIT [NO] X 0
TepMuHana 4 1.... 06b14HO 3aKphIT [NC]
(NO/NC)
YcranoBka
KOHTaKTa a/b Br160p ycia0BHOTO 0003Ha4eHMSI, 1BA KO/ OMLIMIA:
Cl11 BXOJ/IHOTO 0.... 06619HO OTKPHIT [NO] X 0
TepMUHANIA 5 1.... 06b19HO 3aKpHIT [NC]
(NO/NC)
@yHKIMSA BHIXOHOI0 TEPMHUHAJIA:
YcranoBute QyHKINIO 1715 TepMuHana 11
<KOI>
0... RUN (Curnan pabotsr)
1.... FAl (Curnan mosiBJI€HUS 9aCTOTHI:
YcraHoBKa
MOCTYIUICHHE KOMaH/IbI)
MHTEJUIEKTYyallb-
2.... FA2 (Curnain nosiBIeHus1 94aCTOTHI:
C13 HOTO X 1
YCTaHOBJICHHAs 4YacTOTa WM OoJiee)
BBIXOJHOTO
3.... OL (Curnain npeaBapuTeIbHOIO
TepMuHana 11
MIPEAYIIPEKIACHUS O TIEPErPy3Ke)
4... OD (Otknonenue Beixona as [TH1]]-
YIPaBIIEHUS)
5.... AL (Curnan TpeBoru)
YcranoBka
KOHTaKTa a/b Br160p ycnoBHOTO 0003HaYEHUS, J1BA KOJIA OTIIIHIA:
Cl15 BBIXOJIHOTO 0.... 00b19HO OTKPHIT [NO] X 0
tepmuHana 11 |1.... 06b19HO 3aKkphIT [NC]
(NO/NC)
YcranoBure ¢yHkuuio a1 FM tepmunana,
3 omnuuu:
Br16op curnana .
C17 0.... KOHTPOJIb / HHIUKATOP BBIXOJHON YaCTOTHI X 0

HWHJIMKaTOpa

1.... HWHJUKATOP BBIXOJHOI'O TOKA
2.... HHJAUKATOP BBIXOJAHOI'O HAIIPSKCHUA
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Koppek-

Kon THPOBKA Ilo
Ha3Banue Onucanue p
dyHkuun pabouyero | yMoOJIYaAHHMIO
BpeMeHH
YcraHOBKA COCTOSIHUSI BBIXOTHOTO TEPMHUHAJIA
PerynupoBka
MpUpocTa / yCUICHUs
C18 / E pgpameHzm [Juanason ot 0 1o 250, pazpemenue 1 o 100,0%
AHaJIOrOBOTO CUETUYHKa
PerynupoBka
nana3oH ot -3,0 1o 10,0%, pa3pelieHue
C19 CMEILICHUS 6[1 U 1L U7, pa3p o 0,0%
aHAJIOrOBOIO CYETYHKA |
CasizaHHasi PyHKIMSI BLIXOJHOT0 TEPMHUHAJIA
YcTaHaBIMBaeT ypOBEHb CUTHAJIA
o neperpyske mexay 50% u 200%,
paspemenue 0,1%.
YeTaHOBKa ypOBHS 0,5x (HoMuHAIBHBIH TOK HHBEPTOPA)
curnana [NC] ~ 2,0x (HoMuHambHBIH TOK HHBEPTOPA)
C20 IIPEABAPUTEIILHOTO X 100%
NpEayHpeKIACHUS O TOK JBHTATENS | - === =< = - - = -
neperpyske roo
Beixom curmana |-~ - Ft--F- - - - -
0 meperpyske —
. _
YcTaHaBIMBaET NOPOT YCTAaHOBKHU
MTOSIBIICHHS YaCTOTHI JJIST BRIXOTHOM
YaCTOTHI BO BPEMsI YCKOPCHHS.
Hwnamazon ot 0,0 1o A04, pa3pemieHue
0,01T
YcTaHOBKA YaCTOTHI ’ I BBIXOHAS
C21 CHUTHAaJIa IIOSIBJICHUSI qacTOTA X 0,00 I'g
YCKOpEHUs e
A£-1C21  \( __
JacTora / N 1C22
Curnan
MOSABJICHUS — - - - — — — - I
YcTanaBIMBaeT MOPOT YCTAaHOBKHU
YcTaHOBKA 4aCTOTHI MTOSIBIICHHS YaCTOTHI JJIS1 BRIXOTHOM
C22 CHUTHaJIa IIOSIBJICHUS YacTOThI BO BpEMsI 3aMEJJIEHUS, TUAMA30H X 0,00 I'rg
3aMeUIEHUS ycradoBk# ot 0,00 mo 400,0 I',
paszpemenue 0,01 I'g
YcTaHaBIUBaET JOMYCTUMYIO BEIMUUHY
paccornacoBanus [T/l ynpasieHus.
Huanazon ycranosku ot 0,0 1o 100%,
paspemenue 0,01%
YcranoBka ypoBHs 3HadenHue
C23 OTKIIOH eHI/IZII)—H/I i 3ajaHHOE 3HaUEHHE OOpPATHOM CBSI3H X 10,0%
MU/I-
YIIpaBJICHUE
Curnan

00 OTKJIOHEHHUH
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PEXXUM PACLUMPEHHOW ®YHKUWUN IPYMMbl H

Koppexk-
Ko THPOBKA IIo
A HasBanue Onucanue p
(yHKIIUH pabouero | yMoJI4aHUIO
BpeMeHH
becceHcopHBIN BEKTOPHBI KOHTPOJIb
JIBa coctosiHust 1715t QyHKIIUH
HO1 Br160op pexuma ABTOHACTPOMKH, KOJIbI OIILIMIA: X 0
ABTOHACTPOMKH 0... Asronactpoiika BbIKIJI. (OFF)
1.... ABronactpoiika BKJI. (ON)
JlBa BapuaHTa BbIOOpA, KOJIbI O
HO2 BRG0P JaHHBIX 0.... Ucnionb3yroTcst cTaHAapTHHIE TaHHBIE 0
BUraTeN JIBUTATEIS X
1.... Ucnionb3yroTcs 1aHHbIE
ABTOHACTPOMKH
JlecsiTh BapuaHTOB BBIOOpA: onpeensieTcs
HO3 MoOMmHOCTH 1:007SF X MOIIIHOCTBIO
JIBUTATEIA 2 :015SF Ka)KJI0TO
3 :022SF MHBEpTEpa
HO04 g;;?:f:;: HOIMocoB UYetripe BapuanTa BeiOOpa: 2/4/6/8 X 4 momoca
HO5 HomunannHBIN TOK YcTaHoBKA 3aBUCUT OT MOIITHOCTH X )
JIBUTATEIIS WHBEpTEpa
HO6 g};’;&‘;{ﬁ‘;ﬂﬁ?ﬂe Tuanason ot 0,001 110 30,00 Om X i
HO7  |SOMPOTMBRSIME | wanason ot 0,001 70 20,00 Om x i
HO8 ZI;HHF};I;EJ?E}}?CTB Huamazon ot 0,1 10 999,9 mI'n X -
Hoo  |Hlepexommas Jinanason ot 0,01 10 100,0 MTs x .
WHJyKTUBHOCTD
Hio [|HlocTosnHas Tuanason ot 0,1 10 100,0 A X ;
nsurarensa 10
Hil CornpoTuBieHue JunanazoH yCTaHOBOK JIaHHBIX . )
nBurarens R1 aBroHactpoiku ot 0,001 10 30,00 Om
H12 CornpoTuBiienue JnanazoH yCTaHOBOK JIaHHBIX X )
nBurarens R2 aBronactpoiiku ot 0,001 g0 20,00 Om
HI3 NHayKTUBHOCTH Jlnama3zoH yCTaHOBOK JaHHBIX X )
nurarens L aBroHactpoiku ot 0,1 10 999,9 mI'n
H14 [Tepexonnas Jlnana3zoH yCTaHOBOK JIaHHBIX . i
WHTyKTUBHOCTD aBroHactpoiku ot 0,01 1o 100,0 MI'n
JlaHHBIE aBTO-
o Jlnamas3oH yCTaHOBOK JIaHHBIX
HI15 HaCTPOWKU ITOCTOSTH- X -

Holt nsurarend 10

aBroHactpoiiku ot 0,1 1o 100,0 A
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10. SALLUTHAA dYHKLUA

[ns 3aWwmnThl camoro MHBepPTOpa MMELDTCS pasfnyHble PYHKLUK, OOHAKO OHU MOTYT Takke
ObITb 3aLMTHBIMU PYHKUMAMM NPU BbIXOAE MHBEPTOPA U3 CTPOS.

HaumenoBanue

IMpuuuna (-b1)

Kox ommoxu

Korna BeIXOHOM TOK HHBEPTOPA MPEBBIIACT HOMUHAIIBHBIN TOK
6omnee yem Ha 200% B ciryyasix, KOrja JBUTaTe b 3a0JIOKMPOBaH

BEHTUJIITOPOM ).

3anuTa OT CBEpXTOKa E04
WIN €r0 CKOPOCTh CHMKEHA. 3alllUTHAs 1eTlb aKTUBUPYETCS,
IPUOCTaHABIMBAs BbIBOJI HHBEPTOPA
PereneparuBnas .
Korna BbIX0ZHOI TOK MHBEPTOpA MPUBOAMT K IEperpyske
3alUTa OT IEePerpy3Ku . o
JIBUTATEJNsl, IEKTPOHHBIN TETJIOBOW BBIKIIIOUATEb, EOS
(OnexTponnas .
YCTaHOBJICHHBIN B MHBEPTOPE, OTKIIIOYAET BBIBOJA UHBEPTOPA.
TepMUYECKas)
Sammra ot Ecnu perenepatuBHas SHEpPTUs OT JBUTATENS UM CETEBOE
HaNpsDKEHUE BHICOKUE, 3AIIUTHAS 1[eTh AKTUBUPYETCS JUIS
Ype3MEPHOTO P ’ Py E07
HATTDSKCHIS OTKJIFOYEHMSI BBIBOJIa MHBEPTOpA B Cllydae, Korja HarpsiKeHHue
P BCTaBKH IMOCTOSIHHOTO TOKA MPEBBIIIACT CelU(PUKAIIHIO.
BrIBo HHBEpTOpa OTKIIIOYAETCS, €CIIH JIMHUS CBSI3U MHBEPTOpA
Ommbka cBsizu uMeeT OIIMOKY, BBI3BAHHYIO BHELITHEHN MOMEXOH, Upe3MepHOi E60
TEMIIEPATYPOH U IPYTUM (PaKTOPOM
ammra ot Korna BxonHO€E HanpsikeHNEe aaeT HUKE YPOBHS BBISIBICHUS
HU3KOTO HaIpsKEHUS, IeTh YIpaBlIeHUs He paboTaeT HOpMaJbHO.
MMOHUKEHHOTO E09
Taxum 00pazom, KOrja BXOIHOE HAIPSHKEHHE HIDKE CrIel(pUKaIHy,
HaTPSDKEHUS
BBIBOJI MHBEPTOPA OTKJTIOYEH.
BriBo nHBEpTOpa OBUT 3AMKHYT HAKOPOTKO. DTO YCIIOBHE BBI3BIBACT
Bueminee kopoTtkoe pTop P y
Ype3MEpHBIN TOK HHBEPTOpa, TAKUM 00pa30M, BBIBOJI HHBEPTOPA E34
3aMBbIKaHUE
OTKJIIOYEH.
Ommbka USP unaunmpyeTcs npu BKIIFOYCHUH MUTAHUS B
Ommbka USP ciydae, korna uHBeprop Haxoautcs B cocrosuud RUN (Pabora). E13
(3anetictBoBaHa mpu BeiOOpe GpyHKIuu USP)
BrIBoa HHBEpTOpa OTKIIIOYAETCS, KOT/Ia SIEKTPHUUECKU CTUPAeMOe
OmmOKa AMeKTpUIecKu . .
[13Y unBepTopa MMeeT OmMOKY, BRI3BAHHYIO BHEITHEW TOMEXOH, EO8
crupaemoro [13Y . .
Ype3MEepHOil TeMIiepaTypoil uiu Apyrum GakTopoM
Brenmee apromarndeckoe |Korma BHeHee 000pyIoBaHUE WK OJIOK UMEET OIMOKY, THBEPTOP E12
BBIKJTIOUCHUE TMOJTy4YaeT COOTBETCTBYIOIINI CUTHAJ U OTKITFOYAET BBIBO/L.
Korna Temneparypa B I1aBHOM LIeTIH YBETUYUBACTCS B CBSI3U
ABTOMaTnyecKoe patyp Y
C OCTAaHOBOM BEHTUJISITOPA OXJIa’KIEHUS, BbIBOJI HHBEPTOpA
BBIKITFOYEHHE U3-3a E21
OTKJIFOYaeTCsl (TOJBKO I TUTIA MOJAEIH C OXJIaXKIAI0LTUM
TeMIIePaTyphbI
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APYITME ONCINEN

Copy (Konuposars)

Conep:xkanue Jucnuieit
Ota uHbopMaIys BRICBEUMBACTCS MPU HHUIIMATU3ALUY TIepepaboTKu ————
JAHHBIX (OHA HE BHICBEUMBACTCS NIPU 00Pa0OTKE MHUITHATU3AIIH —
HCTOPHH).
Omna BBICBEUHMBAETCSI, KOT/IA YIaJICHHBIN OMEepaTop akKTUBUPYET (PYHKIIUIO

JlocTyIHbIE JaHHBIE OTCYTCTBYIOT (MCTOpPHUS
AaBTOMaTHUYECKUX BBIKITIOYCHUH, TAHHBIE 0OPaTHOM CBS3U
uaeHTu(dUKaTopa mporecca)

Oneparyst aBTOHACTPONKH 3aBEPILIACTCS] HOPMAJIBHO.
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11. PEKOMEHOALUU NO NOUCKY U YCTPAHEHUIO

HEUCNPABHOCTEM

Cumrirrom/yciioBue Bo3moxHas npu4uHa IIpopuiakruyeckas mepa

* [IpaBUIBHO J1U BBINOJIHEHA
yCTaHOBKa IapaMeTpa
WCTOYHHKA KOMaHJbI YacTOThl |* YOenuTech B TOM, UTO YCTaHOBKA
A01? napamerpa A0l npaBuibHast.

* IlpaBuibHO 1M BHIIOJTHEHA * VY0eaurtech B TOM, YTO YCTaHOBKA
yCTaHOBKa MapameTpa napametpa A02 npaBuiIbHas.
HMCTOYHMKA KoMmaHAbl Run
(Pabora) A02?

* Ilogaercs nu nuTaHue K * IIpoBeppre knemmsbl LI, L2 3aTtem
kiaemmam LI, L2. Ecnu ato Uuyv,u W
TaK, JlaMIia MUTaHus A0JDKHA |*  BxirouuTe mutanue win

BeiBobr TOpeTh. MPOBEPHTEC NPCAOXPAHUTECIIN.

JlBurarenb
He paboraer

uasepropa U,V
u W He BBIIAIOT
HanpsiKEeHUE

BricBeunBaeTcs 11 KoOJ1
ook E1]7?

Haxxmure knasumy Func u
OTnpeAeIUTe TUTT OMHUOKHU. 3aTeM
copocere omubky (Copoc)

[TpaBUIBHBI JTU CUTHAJIBI,
MOCTYTIAIOIINE Ha
MHUKPOMPOIIECCOPHBIC BXOITHBIC
KJIEMMBbI?

AKTHBHpOBaHa JI1 KoMaHa Run
(Pabora)?

[Toncoenvuena m kiemMma

[FW] (wmm moncoenuHeHa i
[RV] k CMI(mtocpenctsom
NepEKIIIoYaTesis, U T.1.))

ITpoBepbTe MPaBUIILHOCTD (PyHKITHIA
kiemm CO1-C06

Bxumrounte komanay Run (Padora)
[Tonaitre nuranue 24B Ha Ki1eMMy
[FW] unu xknemmy [RV, eciin ona
CKOH(UrypHpoBaHa (BbIOOp pexuMa
KJIEMMBI)

bruta 1 ycTaHOBKA 4aCTOTHI
st FO1 Gonble Hyns?
IloncoeauHeHBI 11 KIIEMMBI
H, O, u L uenu ynpasienus k
MOTEHLIUOMETPY?

VYcranosure napametp aist FO1 B
Oe3omacHoe, He HyJeBO€ 3HaueHUe.
Ecnu norennuomerp sBiseTcs
HMCTOYHUKOM yCTaHOBKHU YaCTOTHI,
y0eaurech B TOM, UTO HaIpsKEHHE
Ha «O» >0B

Bxuttouena i pyHKIuUs
RS(cOpoc) wm dpynkuus
FRS(octranoB cBoOOIHOM
paboTsr)?

Brikmtounte komaHay(-bl)

BriBoabl
MHBEpTOpa
U,V,W noparort
HanpsHKEHUE

He cnuikom jm BeICOKa
Harpyska JBUraress?
He 3a0noxupoBan u
JIBUTATEIID?

CHu3bTe Harpy3Ky U IOABEPTHUTE
JIBUTATEeJIb HE3aBUCUMOM MPOBEPKE.
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Cumnrom/yc/a0Bue

Bo3moxHasg npuynHa

Ipopunakruyeckas mepa

JBurarens BpalaeTcs
B 00paTHOM
HampaBJICHUN

[TpaBUIBHBI M COETMHEHUS
kiiemMm U, Vu W ?
Hampasnena nu
MOCTIeIOBAaTEeIbHOCTD (ha3
JIBUTATEJIS BIIEPE]] T Ha3a]l
o otHomeHuio k U, V, u W?

Brmoanure COCAUHECHU, B COOTBECTCTBUU
C TIOCJIEIOBATENTLHOCTRIO (ha3 npurarersi. B
obmem crnyuae: FWD(Bnepen) =U-V-W, u
REV(Hazan)=U-W-V

IToncoennHEHb! 1M IPAaBUIIBHO
KJieMMblI yripasienus [FW] u
[RV]?

[TpaBWIIbHO JIM yCTAHOBIJIEH
napametp F04 ?

Ucnonesyiite kiemmy [FW] nockomibky
[RV] mpenna3HavyeHa jiist 00paTHOTO
BpAIICHUSL.

YcraHoBUTE HanpaBiieHUE BPAIICHUS
nsurarens B FO4.

CKOpOoCTh ABUTATENS
HE JOCTUTACT 3aJaHHOM
Y4acTOTHI (KeIaemast

[Ipu ucrons30BaHUH
aHaJIOrOBOI'O BBOJIA TOK MU
HaNpsDKEHUE HAXOSITCS B
coctossHUU «Oy» uan»OI»?

ITpoBepbTe MoICOEIMHEHNE TIPOBOJIOB
[IpoBepbTe MOTEHIIMOMETP HIIA YCTPOMCTBO
TeHEePUPOBAHMS CHTHAJIA.

CKOPOCTB) *  CHU3bTE Harpy3Ky
He cnuikom im BeICOKA * bBonbmme Harpy3ku akTUBUPYIOT CBOMCTBO
Harpyska? OrpaHUYEHMS Harpy3Ku (CHUKAET BIBOL,
Kak TpedyeTcsi)
He cnuikom nm Benuka *  VYBenMYbTe MOIIHOCTD JIBUTaTess (KaK
(byKTyauus Harpy3Kku? MHBEPTOpA, TaK U JIBUTATENS) ® YCTpaHHUTe
Bpamenue He saBnsiercsa nmu nuraroniee npo0IeMy MUTAHUSL.
HECTaOMIbHO HanpspkeHue HecTaOmIbHbIM? ¢ Crierka M3MEHHTE BBIXOHYIO YacTOTY WU

[TpoGnema ciydaercs mpu
KOHKpPETHOM yactore?

WCIIOJIb3YWTE YCTAaHOBKY YaCTOThI IIEPECKOKA
JUTSL TIPOITYCKA MPOOJIEMHON YaCTOTHI.

KonuuectBo 060poTOB
B MUHYTY JABUT'AaTCIIA
HE COOTBETCTBYET
YCTaHOBKE BBIXO/THOM
4aCTOTbl UHBEPTOPA

[TpaBuibHA M yCTaHOBKA
MakcUMalbHOM yacToTsl A04?
BeicBeunBaet mu GpyHKUIUSA
koHTposa dO1 oxunaemyro
BBIXO/IHYIO 4acToTy?

Yoenurech B TOM, 4TO ycTaHOBKH V/F
(HanpsoxeHns/9acToThl) COOTBETCTBYIOT
crierpUKaIMAM JBUTaTeNs

VYb6enuTech B TOM, 4TO BCE YCTAaHOBKU
MaciuTada yCTaHOBIICHBI IPABUIIBHO.
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CumnrTom/ycaoBue

Bo3MokHast npu4nHa

IIpoduinakruyeckas mepa

BbI10 711 BBIKITIOYEHO MTUTAHKE
MOCJIE PEIAKTUPOBAHUS
napameTpa, HO Mepejl HaKaTHeM

OtpenakTupyiite JaHHbIE
Y HOKMUTE KJIABUIITY

Jlannsie CrIKere KJIABUIIIA COXPAHUTH? COXPaHUTh OJIUH pa3
HWHBEpPTOpA — PenaktupoBanus 1aHHBIX IMTonoxxoure 11ecTh
HE He CITyUHIOCh MOCTOSTHHO XPaHATCS MpU CEeKYH]I WJI1 OoJiee mepet
MIpaBUJIbHBIE najieHuy nutanus. beuto m BBIKJIFOUEHUEM MTUTAHUS
BPEMsI OT BBIKIIFOUEHUSI TUTaHUS 10CJIE€ PETaKTUPOBAHUS
JI0 BKJTFOYEHUSI TUTaHUSI MEHEe JTAHHBIX.
HIECTU CEKYH?
YcraHoBKa
YacTOThI bbin 1 pesxxuM cTaHIapTHOTO Y6enurech B TOM, YTO PEKUM
HE U3MEHUTCS. OIIEPaTOPa U PEKUM KIIEMMBI ycraHoBku [AO1], [A02]
Pa6ora/Octanos W3MEHEH MPaBUIILHO? M3MEHEH.
HE paboTaer.
[Tapametp Haxomurcs nmu nHBEpTOp B [lepeBeaure nHBEPTOP B
HE U3MEHST Wctunno ans pabouem pexrme? Hekotopsie PEKUM OCTaHOBA (HAKMHUTE
nociue HEKOTOPBIX I1apamMeTpbl HE MOT'YT KJIaBUILY stop/reset
penaKkTHpoBaHus | [1aPaMETpOB PEaKTUPOBATHCS B pabovueM (octanoB/cOpoc)). 3atem
(Bo3BpaT pexxume OTPENAKTUPYHITE apaMeTp.
y]::;;;g]};}}c;) Ecmu BbI ucnionszyete [SET]
BBIOOpP MUKPOIIPOIIECCOPHOTO N3menwnre coctosiHrEe BBOAA
HctunHO BBOzia [b09] aBnsercs [SFT] SFT, u npoBepbTe napameTp
JUTST BCEX Bxurouen nu nepexirouaress 4 (b09=0)
napaMeTpoB (Pacnionoxxen Ha 3a/1Heil cTOpoHe BrikmrounTte
0J10Ka KOMPOBAHUS YAAJICHHOTO MEPEKIII0YATEIb

oreparopa)?

npeﬂOCTOpOXHOCTM 054 YCTaHOBKU OaHHbIX.

|_|pI/1 M3MEHEHNWN YCTAHOBOYHbIX AAaHHbLIX N Ha>XaTuWn KrnaBULLIN OnA CoOXpaHeHnA JaHHbIX,

He aKCMnyaTupynTe 0GopyaoBaHME B TedeHWe 6 cekyHa Unn 6onee nocre BbiNOMHEHWs BbIGpaHHOro

mMmeToaa. |_|pl/l HaXxaTun nbon KNnaBuLK, UM BbINOSHEHUM onepaunn 06poca, nnn ecnn nnTaHune

BbIKIOYEHO B TeyeHne 6 CeKyHA, npaBuiibHble JAaHHbIE HE MOTYT ObITb YCTaHOBJIEHbI.
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12. TEXHWYECKOE OBCNYXXUBAHUE U UHCNEKTUPOBAHUE

lMepen NOUCKOM M YyCTPaHEHNEM HEUCNPAaBHOCTEN UMW BbINONIHEHNEM TEXHUYECKOro
obcnyXMBaHUA NHBEPTOPA M CUCTEM ABUraTens, noxanymcra, NnpovTuTe coobLeHmns o
6e3onacHocTH.

/I\ onacHo

* [locne BbIKMOYEHNSA NUTAHUSA N nepen BblKIMlo4eEHNEM TEXHNYECKOIO O6CJ'Iy)KI/IBaHI/IFI
NN MHCNEKTUPOBaHNA NOoOOXANTE HE MEHEE 5 (I'IFITI/I) MUHYT. B NPOTUBHOM Clly4ae
MMEETCA ONAaCHOCTb 3NEKTPUHECKOro yaapa.

* YbeauTtecb B TOM, YTO TONbKO KBANMMULMPOBAHHbIN NEepCOHan JONYyLEH K
BbIMOSTHEHNIO TEXHNYECKOIo 06CNY>XMBAHNS U MHCMEKLMI, @ TakKe K 3aMeHe
yacTewn (nepeq Havanom paboT CHUMUTE ¢ 0BCMyKMBatoLLLEero nepcoHarna nobble
MeTannuyeckne npegMeTbl (HapyyHble Yackl, bpacnetobl 1 T.4.)). Ybeantech B TOM,
YTO MCNOMb3yeTe MHCTPYMEHTbI C 3an30NMPOBaHHBIMIN pyYKamn. B npoTMBHOM
crnyyae, MMeeTCs ONacHOCTb ANEKTPUYECKOro yaapa u/vnm HaHeceHUs TpaBMm
nepcoHany.

12.1 OBLWME NPEOOCTEPEXEHUA N 3AMEYAHUA

 Bcerga cogepxuTe OroK B UncToTe, ¢ TeM, YToObI Mbifb UK MHOPOOHbIE NMpegMeTbl HE
nonaganun B MHBEPTOP.

+ Cobntogante ocobyto OCTOPOXKHOCTb, YTOObLI HE HapYLUMTL NPOBOAKY U HE COBEPLUNTL OLINBOK

npun noacoeanHeHunn.
» [logcoeguHanTe KNeMMbl U COEANHUTENN Kpernko.

« OnekTpoHHOe obopyaoBaHWe AepXnUTe BOanu OT Bnaru n macna. lNbinb, ctanbHas cTpyxka
WMHOpPOAHbIE NpeaMeTbl MOryT HapyLNTb N30NALUI0, NPUBOAS K BOSHUKHOBEHUIO aBapUNHbBIX
cuUTyaunn, N03TOMY NPosBRsiTE 0COBY0 OCTOPOXKHOCTb.

« [pu CHATUM cCOeQUHEHMIA HUKOTAA He TAHUTE 3a NpoBoda (MpoBOAA OXIaXKaakoLLEro
BEHTUNATOPA U JlorMka nevaTtHblx nnaT). B npoTMBHOM crnyyae, MMeeTcsi OnacHOCTb
BO3ropaHus 13-3a NoBpeXaeHNsi NPOBOAOB M /MNN HaHEeCEeHWe TpaBM NepcoHany.

n
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12.2 U3AENUA, NOABEPIAEMbIE TEXHUYECKOMY KOHTPOIJHO

OTa maBa npefocTaBnaAeT WMHCTPYKUUW WM MPOBEPOMYHBIA NIUCT ANA 3TUX M3Oenun,
noaBepraemMbiX TEXHUYECKOMY KOHTPOSO:
» BExepHeBHas nHcnekums
» [eproanyeckasn nHcnekumnsa (NpUbNN3NTENbLHO OAWNH pas B roa)
* VcnbiTaHne conpoTuBneHns nsonauum (npubnuanTtenbHO OauH pas B ABa roga)

npOBOﬂ,VITe ncnbiTaHne CconpoTunBiEHNA N30NTALUN NMyTEM 3aMblKaHUA KINEMM, KaK NoKa3aHO
HNXe.

L1 L2 P RBU V W
RRRRLQQ O
Megar

Hwukorga He HpOBepFIVITe BblAep>XnMBaemMmoe NHBEPTOPOM HaMpAXeHune. MHBepTOp nMeeT
CTa6VIJ'IM3aTOp HanpsaxxeHnda Mmexny Krnnemmauvm rMaBHOM Lenu 1 3a3eMfieHNEM LLAacCu.

3anacHble YyacTtu
Mbl pekoMeHOyeM XpaHUTb Ha CKnage KOMMMEKT 3anacHbIX 4YacTer AN YMeHbLUeHUs

BpeMeHM NpoCToeB, Kyaa BXOOAT:

KosuuecTBo TpumuTe
Onucanue 4acTu CumBoa
HUcnoab3yercs 3anac K CBEACHITIO
Oxnaxaaronun FAN
BEHTWISITOP (BEHTUWJIATOP) ! ! 007SF-022SF
Kopmyc 1 1 I'1aBHBIN KOpITYC
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KAPTA EXXEMECAYHbLIX U EXXETOOHbIX MPOBEPOK

" _ Mk
HCIIEKTHPYEMbIH POBEPKA HA | 1y pepkn MeToa nNpoBepKH Kpurepun
00beKT MpeaMer. ..
Mecsin | Tox
UpesmepHas Temneparypa okpyxaroiien
Oszmearzmaﬂ TeMIieparypa u \% Tepmometp, rurpomerp  |cpenst Mexay -10 u +40C,
per BIAKHOCTH OTCYTCTBUE HACHCUPOBAHHS

CraOwmiibHast OKpy Karomiast
OCHOBHEIC HeecrecTBennas

O6wue . Vv BusyanbHblii 1 Ha cityx cpea Juisl SJIEKTPOHHBIX
yCTpoiicTBa  |BHOpamus, Irym
OpraHOB YIIPABICHUS

Iy CTUM u BOM BOJITMET, U3-

Wzomsms Jlomyc 0¢ Hudposoii so 1P, M3 200B xiacc: 200 — 230B
OTKJIOHCHUE A\ MEpEeHHE MEXIY KIeMMaMHU

[IUTaHHS 50/60I'
HaIpsKEHUs unBeptopa R.S. T

W3omsauust Ha | AnexkBaTHOE udposoii BonbTMETP,

v Merommertp knacca 500 B
3eMIII0 COINPOTHUBIICHHE 3a3eMJICHHE KIEMM
OcnabneHHble M3:0.5~0.6Hwm
MonTrax BHUHTBI \% Kitrou ¢ topcuomerpom  (M4:0.98~1.3Hm MS5:
OTCYTCTBYIOT 1.5.~2.0Hm
CoObITHs, cBsi3aHHbIe ¢ |OTCYTCTBYIOT COOBITHSI C aBTO-
Komnonentsr  |Ileperpes \%
TEIUIOBBIM BBIKJIIFOUATEIEM |MaTHYE€CKUM BBIKIIOUEHHEM
Koxyx I'psA3b, nbLIL \% BusyanbHblit BaxyyMHas nbuib U rpsizb
Knemmuas besonacuble . o
\'% BusyanbHblit OTcyTcTBHUE HapyIICHUH
KOpoOKa COCTUHCHHUS

I'maBHas N
CmaxuBaromuii | YBenuueHue . .
Leib \% Busyanbuslit OtcyTcTBUE HapyIIEHUH
KOH/ICHCATOp  |yTEUKH

OnMHOYHBIH METYOK IpU

Pene Bubpuposanne \Y Ha cayx
BKJIIOUEHHUH WX BBIKJIIOUCHHH
Tpenmub! nian . Hcnonp3yiite oMMETp IS IIPO-
PesucTopst P \% BuzyanbHblit Y p p
MU3MCHEHHE 1IBETa BEPKU TOPMO3HOTO PErUcTpa
Ivu v OtkimoueHue nuranus, | BpaieHne 1omkHO ObITh
Oxmasnatonmid Y BPAIEHHUE BPYUHYIO IUIABHBIM
BEHTUJIATOP
IIbu1b \% Baxyywm i unctku
OtcyTcTBHE
Lens OOmmast 3araxa; U3MCHCHUE v Busyanbhbrit OTtcyTcTBHE HapyLIeHUN
yupas- LBETa, KOPPO3Us
JCHUS
OtcyTcTBHE N .
. HenospexaeHHbIl BHEIIHUIHA
Konpencarop |yredex umu A% BusyanbHbrit BILT
nedopmanuit
. . Bce cermeHTHI CBETOHOIOB
Hucrinei Cseronnonsl | Y1o004MTaEMOCTH Vv BusyanbHblii

paboratot

MpumeyaHue 1:

Ha cpok cnyx6bl KoHAEHCaTOpa BNUSAET OKpy»KatoLasi Temnepartypa,

MpumeyaHue 2:

Heobxogumo nepnognyeckn YNCTUTb MHBEPTOpP. Npun ckannnBaHnm NbINW Ha BEHTUNSATOPE U
TENnooTBOAE, OHa MOXET NPUBECTU K NeperpeBy MHBEPTOPA.
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12.3 NMABHbIE 3NNIEKTPUYECKWE USMEPEHUA UHBEPTOPA

Hwxecneayollas Tabnvua onpenensieT, Kak U3MepsThb KIKYEBbIE ANEKTPUYECKME NapaMeTpbl
cuctemMbl. CxeMbl Ha crneayollen CTpaHULe NokasbiBaloT CUCTEMbl MHBEPTOP-ABUraTeNb U TOYKM
N3MEPEHUS ITUX NapamMeTPOB.

MecTonosioxeHue . CchbuLi0yHnas
IMapameTp HN3mepurenbubiii npudop | Ilpumedanus
Lenyu u3MepeHust BeJIMYMHA
MarauTo3aeKTpruIeCKUI dyHnaMeH- CeTeBoe
[Turaromiee L1-L2 $ BOJILIMCTp WM | tanpHas BOTHOBAs HaIpsiKEHUE
Hanpsokenue E, El BBIIPAMHTEIbHBIN s¢dekTuBHas (xmacc 200B)
—— BOJILTMETP BEJIMYMHA 200-220B50T"1
200-230B60I"
Maruauro- OO6mmas 8{ ?1ac3co 40600B)H
[uraronmiiTok I, | RS T Tox (I (L) i INEKTPUUECKUM s dexTrBHAS 380-415B 500
aMIIepMeTP BEJIMYHMHA 400-460B 60w
Mommocts OIEeKTPOHHBIN Obwas
CETEBOIO L1-L2 W, — BETTMCT s dexTHBHAS
IMATAHUS VVI p BEJIMYUHA
Kosdppunment \VY4
MOIIHOCTH Pf= E—ll X 100(%)
nuTanus P ! !
BrixogHoe U-V,V-WW-U BeinpsamuTenbHbIi 5 (1())6 iITH;:IHaH
Hanpsokenue E (E)E)(E)) —P— BOJIBTMETP eI
BrxomHoi Tok Tok U, V, W MaFHHTO: Obmaz
I 1)) AIIEKTPUUECKUIN a¢dhekTrBHAS
0 WV w amMIepMeTp BEJIMYMHA
Brixonnast u-v, V-wW DIIEKTPOHHBIHN 5 (1())6 iITH;;HaH
MorHocTs W (W, )+(W,) BaTTMETP eI
Kodbdurment Brerauciute ko3 QUIMEHT BBIXOTHON MOIIIHOCTH H3 BHIXOHOTO
BBIXOIHOIA Hanpsokenus E, BBIXO,[[HO{;\)[ Toka I, u BeIxoHOM MomHOCTH W)
MOIIHOCTH Pf — 0 X 1 OO(%)
PF, *\3-E, -1,

MpumeyaHue 1:

Mcnonb3ynte nameputens, NokasbiBaoWUN PyHOAAMEHTANbHYO BOMHOBYO 3{EKTUBHYIO
BEITMYUHY HanpsKeHus, a Takke naMmepuTtenu, nokasbisawowme obwmne spdeKkTUBHbIE BENUYNHDI
TOKa 1 MOLLHOCTW.

MpumeyaHue 2:

BbiBOO MHBEPTOpa UMEET BOMHOBY (POPMY LUMPOTHO-UMMNyrbCcHOM mogynsaumm (PWM), n
HU3KWe 4acTOTbl MOTyT Bbl3BaTb OLWMBOYHbIE cuMTbIBaHWUS. OgHaKko, uamepuTtenbHble Npubopsbl
MeToAbl, NepeyncrneHHble Bbille, 06ecneynBaloT CPaBHUTENBHO TOYHbIE pe3ynbTaThl.

MpumeyaHue 3:

Lndposon BonsTmeTp obLiero HasHadveHus (DVM), kak npaBuno, He NpUroaeH anst usmepe-
HWSA BONTHOBOW (POPMbI LUIMPOTHO-UMNYrbcHOM moaynsauun (PWM) (He ynuctasa cuHyconga).
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Ha pucyHke, npeactaBneHHOM HWXe, MoKasaHbl TOYKM U3MEPEHUS HarnpshKeHus, Toka n
MOLLHOCTK, nepevncrneHHble B Tabnuue Ha npeablaywen ctpaHuue. HanpskeHue, nognexatlee
N3MepeHnto, ABgeTca pyHaaMeHTanbHbIM AEUCTBYHOLWMM BOMHOBLIM HanpsxeHnemMm. MoLHOCTb,
nognexatiasa namepeHuto, SBnsieTca obien appekTMBHOM MOLLIHOCTbIO.

CxeMa TpexdasHoro nusmepeHus

L1 @ ® ® L1 g U

B

Uctounnk E
IIUTaHus @D @VD Fl; v
L2 @ ® ® L2 g W
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13. CBA3b RS485

Ces3b mMexay WHBEepToOpoOM W BHELWHUM KOHTPOMIEPOM OCYyLLECTBINAETCA MOAYIbHbIM
coegnHuTenem, nogcoegunHeHHbIM K KOHTPOIJiepy nHBeptopa.

- KOHTaKTHbIN Kop, -

DyHKIOHA LB MuHumym Maxkcumym Havankuas Ennnnna Onucanue
KoOa BeJIMYMHA
bl7 1 32 1 YcTa"HoBKa Koza CBSI3U
A0l 0 3 0 3: Ces3b
A02 0 0 2: Iludporoii oneparop
- ®opmyrna cBs3N -
IIpeamer Onucanue Pemapka
WuTepdeiic RS485
Meron cBs3u [TomyymnekcHas CBs3b
CkopocThb CBSI31 9600 OukcupoBaHHAas
Kox cBsa3u JIBOWYHBIN KO
butel naHHBIX 8 DUKCUPOBAHO
ITapuTeTHBIN KOHTPOIb Her PUKCHPOBAHO
but ocranosa 1 DUKCUPOBAHO

Meron mycka

[Tepuon oxxuganus
Tun coennnenns

[TpoBepka ommoOKH

Buemnuii 3anpoc

10~1000mc
1 : N (Makc.32)
Crtpoxka 6ut / CRC/ CMD /
MAXREQ / napametp

WuBepTop siBisercs
HCKJIIOYUTEILHO BEIOMOM
YacThIO

Howmep cBsizu

BbIOpaH Ha bl7
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KOHTAKTHbIU KOf

4 56 78 Homep Onucanue

N\ e
A

1
2
3 CropoHna nepenaun/monydeHus
4 CropoHa nepeiauy noIy4eHus
5 24 B
6 24B 3A3EMJIEHUE
7
8
NMOCJIEQOBATEJIbHOCTb CBA3U
lMNocnepoBaTenbHOCTL CBA3W CriefyoLwas:

Buemnui

xourposep | Crpoka ourl

HNuBeprop Crpoxa out2

[Tepuon

OXXHJIaHUSA

Myck cTpokn 6uT: MNyck CTpokn BUT pacnosHaeTcs nepegaHHbIMU NIMHENHBbIMU AaHHLIMU
curHana.

3aBepLLeHne CTPokM BUT: 3aBepLUeHne CTPOKM BUT pacrno3HaeTcsi OTCYTCTBUEM AaHHbIX BO
Bpemsi nepegayn, CoOoTBETCTBYET 4, 5 cMMBONam BpeEMEHM.

Ctpoka 6uT 1: lNMepenaya oT BHELLUHEro KOHTponnepa B UHBEPTOP.

CTtpoka 6uT 2: lHaukaums oTpaxaeTcsl OT MHBEpPTOpa K BHELLHEMY KOHTPOepy.
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TN N POPMA CTPOKU BUT CBA3U

CTpOKa our, nepegaBaemMmad BHELLUHUM KOHTPOJIJTIEPOM.

Homep Komanpna ITapamerp Orcuer mapamerpa CRCHi CRCLo
Onucanue Pa3zmep 1aHHBbIX Cnenudukanuu
Howmep cBs3u .
Howmep cBs3n 1 Gaiit 1 ~32
UHBEPTOPA
Komanna Turt crpoku OuT 1 OauiT 0x06
1-b1i1 Gaiit: ['pynma 2-oii Gait:
IT IT 2 Oai
apamerp apamerp aiita ViaBaTeIE
Homep .o~ . NI
Howmep TDeBVEMOro > Gaiira 1-b1ii 6aiT:Ox0O0 2-0ii Oaiit:
rmapameTpa peby N(OX01 ~ 0X08)
napameTpa
CRCHi - 1 Gaiir Bepxuue 8 6ut u3 16 6ur CRC
CRCLo - 1 Gaiit Hwxnue 8 6ut u3 16 our CRC
OTBETHAA CTPOKA BUT MHBEPTOPA
Howmep cBsizu | Iopsinox | Homep 6aiita| dannbie 1 | --— | Jannbie N | CRC Hi | CRC Lo
Onucanue Pa3mep naHHbIX Crnemmgpuxanmmn
Howmep cBs3u Howep cassu 1 GalT 1 ~32
HMHBEpPTOpa
Komanna Tun crpoku 6ut 1 Gaiit 0x06
Homep Gaiita | Homep Oaifra qaHHbIX 1 Gaiit Howmep TpeGyemoro napametpa x 2
Hannspre 1 [TapameTtp 1 2 OaiiTa Benmuunna mapamerpa
Jannabsie N [Tapamerp N 2 OaifTa Bemuunna mapamerpa N
CRC Hi - 1 GaT Bepxnwue 8 6ut u3 16 6utr CRC
CRC Lo - 1 GauT Hwxnaue 8 6ut u3 16 outr CRC

*Pasmep cTpoku 6ut = 5+ Homep Tpebyemoro napameTpa x 2
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BHELWHAA NEPEOABAEMASA CTPOKA BUT

Homep cBsizn Hopsinok ITapamerp annbie CRCHi CRCLo
Onucanue Pa3zmep naHHbIX Crneunduxanumn
Homep cBssi 3a1aHHbIA HOMED CBSI3U 1 6aiir | ~ 32
WHBEPTOpA
Komanna Tun crpoku 6ut 1 Gaur 0x03
. 1-b1i1 Oaift: ['pynmna 2-oi OaiT:
Hapaverp Hapaverp 2 Gaiira Nunexc (ITpumeyanue 1)
Jannbie Jlannble 2 Gaiita YcranoBounas Benmunna ([ Ipumedanne?)
CRC Hi - 1 Gaiit Bepxuue 8 6ut u3 16 6ut CRC
CRCLo - 1 Gaiit Hwxnue 8 6ur u3 16 6ut CRC

OTBETHAA CTPOKA BUT MHBEPTOPA

Homep cBsi3u IHopsanok IHapamerp Jdannbie CRCHi CRCLo
Onucanue Pa3zmep naHHbIX Cnenudukanuu
Howmep cBsizu 3ananubiii HOMEp CBA3H 1 OayiT 1 ~32
WHBEPTOpA
Komanna Turt crpoku Out 1 OayiT 0x03
. 1-b1i1 Oaift: ['pynmna 2-oit OalT:
Hapaverp Hapawerp 2 aita VYxazarens (ITpumeuanue 1).
JlaHHbIC JlanHbIe 2 Oaiita YCTAHOBOUH BE a eret
otBeToM (I Ipumeuanne4)
CRC Hi - 1 Gaut Bepxuue 8 out u3 16 6ur CRC
CRCLo - 1 Gaiit Hwxnue 8 6ut uz 16 6ut CRC
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NMpumeyaHue 1 YcTaHoBKa napameTtpa
basoBbIv napameTp
1-bI GanT: Kaxkgas rpynna aBnsieTcst yCTaHOBKOW.

I'pynna 1-p1ii OaliT I'pynna 2-0ii OalT
d 0x01 C 0x05
F 0x02 S 0x06
A 0x03 H 0x07
d 0x04

2-bIh GanT: YcTaHoBKa HOMepa napamerpa.
Mpumep: Cny4van cunTbiBaHUA nnu 3anucu napametpa A60.
1-bit GanT: 0x03
2-on 6ant: 0x3C
UHdopmauma aBToMmaTU4eCKOro BbIKITHOYEHUA
NHdopmaums aBTOMaTUYECKOro BbIKNoYeHUs npeactaenseT cobon 4 napameTpa (BbixogHas
YacToTa, BbIXOAHOW TOK, HarnpsbKeHWe NMHUW MOCT. ToKa Mpu BO3HWKHOBEHMWM aBTOMAaTU4EeCKOro

BbIKITHO4YEeHUA.

Nudopmanus | I[lpensimymiee [Ipenpinyiee [Ipenpinyiee Ortcuer
aBTOMATHU- nepBoe BTOpOE TpeThe aBTOMAaTH-
YECKOT0 ABTOMATHUYECKOE | aBTOMATMYECKOE | aBTOMATHYECKOE YECKHUX
BBIKJIIOUECHUSI | BBIKIIIOUECHUE BBIKJTIOUCHUE BBIKJIIOUEHUE | BBIKIIOUEHUI
l-e
ABTOMATUYECKOE 0x01 0x01 0x01 0x01 0x01
BBIKJTIOUCHUE
2-¢
ABTOMAaTHYECKOE 0x0D 0x11 0x15 0x19 0x1D
BBIKJIFOUEHUE

nyHKTbI I/IHCbOpMaLI,MVI aBTOMAaTMU4e€CKOro BbIKITHO4YEHUA

Jdannbie Jdanubie
aBTOMATH- Coznepxxanue aBTOMAaTH4€CKOT0 aBTOMATH- Coaep:kaHue aBTOMAaTHY€CKOT0
4eCcKOoro BbIKJIIOYE€HH S 4eCcKoro BBIKJIIOYEHUS
BBIKJIIOYEHH S BBIKJIIOYeHH S
1 ABTOMaTHYECKOE BBIKIIFOUEHHUE U3-3a 7 DIEKTPUYECKOE TETIOBOE
CBEpXTOKa aBTOMAaTUYECKOE BBIKIIIOUEHUE
) ABTOMaTHYECKOE BBIKJIFOUEHUE U3-3a 3 HapyxHoe aBromaTnueckoe
Ype3MEepPHOTO HaIPsHKEHUS BBIKJTIOYCHHE
3 ABTOMaTHYECKOE BBIKIIFOUEHUE U3-3a 9 [Tpobnema ¢ anexTpuyecKu
HEJIOCTATOYHOTO HAIPSIKEHUS crupaembim [13Y
ABTOMaTHYECKOE BBHIKIIIOUEHUE U3-32
4 10 Ommoka cBs3H
KOPOTKOTO 3aMbIKaHUS
5 3ape3epBUPOBAHO 11 ABTOMATHUECKOC
PE3CPBHDP BoIKJITOUeHue USP
6 ABTOMAaTHYECKOE BBIKIIOUEHUE U3-32 12 ABTOMaTHYECKOE
neperpeBa MHBEpTopa BeIKTtoueHue GF
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NMpumeyaHue 2 YcTaHOBKA BENMUYUHBI AAHHbIX
BenuunHa gaHHbIX Nnepegaercsa Yyepes ECATUYHYIO TOYKY.

Mpumep 1: BeixogHas YacTtoTa

Beanunna napamerpa

JlaHHbIe CBSI3H

HlecTHaguaTepuyHasi KOHBepPCHUst

60.00I'g

6000

1-w1#1 OawiT: 0x17
2-oi1 Oamr: 0x70

Mpumep 2: Bpemsa yckopeHusa/3ameaneHns

Beanunna napamerpa

JlanHble cBsI3H

HlecTHaguaTepuyHasi KOHBEPCHUsI

10.00cex

100

1-w111 OatiT: 0x00
2-o1 Oaiit: 0x64

Mpumeyvanue 3 CneunanbHbin napameTp komanabl Run (Pabota),

1-bit OanT: 0x00
2-om 6banT: 0x02

1-bI1 BGanT:
bur 7 bur 6 bur 5 bur 4 bur3 bur 2 bur 1 bur(
3ape3epBUPOBAHO
2-o1 6anT:
bur 7 bur 6 bur$S bur 4 bur3 bur 2 bur 1 bur0
3ape3epBUPOBAHO RST REV RWD

but 0: KomaHaa Bnepea
but 1: KomaHpa Has3an
but 2: KomaHga cbpoc
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MapameTp KOMaHgbl 4YacToThl,
1-bih 6ant 0x00

2-on banTt: 0x04

BbIxogHas yacTtoTa *100

Mpumep: cnyyan kKomaHgbl BbixogHom YactoTbl 60.00 My,
Mepenaya gaHHbIX 6000

1-bih 6GanT: 0x17

2-o1r 6anT: 0x70

FeHepauusa 16 6UTHOro KoHTponAa n3dbiTouHocTH (CRC)
OTanamu reHepaunn CRC asnstoTtca crnegyrowme:
1. Becb 16- 6GuTHbIN perncTp - |.Oxffff

2. OKCKITO3UBHbIM ONTUYECKUI cunTbIBaTeNb 16-OuTHOro pernctpa u 8-outHoro perncrpa.

3. Cosur B npaByto CTOPOHY Ha 1 6uT 16-6utHOro perncrpa

4. Ecnun pesynbrar atana 3 aBnsietca 1, SKCKMHO3MBHLIM ONTUYECKUIA cuuTbiBaTeNb 16-OMTHOrO

permnctpa n 0xa001.
5. BoinonHuTte atan 3 n atan 4 BOCEMb pas.
6. BbinonHuTe atanel 2~6 40 3aBepLUEHNS JaHHbIX.

7. 3ameHunTe pesynbrar atana 6 BepXHUM 8 BUTOM N HUXKHUM 8 BUTOM.

Mpumep: Cny4van cunTbiBaHUA BbiXOAgHOW YacToTbl DO1.

Baiir 1 Baiir 2 Baiit 3 Baiit 4 Baiit 6 baiir 7
Howmep cBsi3zu Komanna [Tapametp Howmep mapamerpa
0x01 0x03 0x01 0x01 0x00 0x01
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NOCNEQOBATENbHOCTb OOMONHUTENBHOIO BAUTA (01x01)

16 ~BUTHBII PETUCTP MSB
OKCKJIIO3UBHBINA OITUYECKUN
CUMTBLIBATEb 1111 1111 1111
01 0000 0001
1111 1111 1111
Cuasur 1 0111 1111 1111
CuaBur 2 0011 1111 1111
IlonnHoMUanbHLIN 1010 0000 0000
1001 1111 1111
Cnasur 3 0100 1111 1111
Cusur 4 0010 0111 1111
ITonmuaoMUaILHEIN 1010 0000 0000
0100 0111 1111
CnBur 5 1000 0011 1111
CnBur 6 0010 0001 1111
TTonmuaOMHUAITBLHBIN 1010 0000 0000
1000 0001 1111
CnBur 7 0100 0000 1111
CnBur 8 0010 0000 0111
TTonnaOoMHUaNLHBIN 1010 0000 0000
1000 0000 0111
Baiit 16 Kontpous u3obrrounoct (CRC)

Pe3y/IbTATOB ONepauu

0x01 0x807e

0x03 0x3364

0x01 0x30el

0x01 0x8831

0x00 0xd449

0x01 0x36d4

1111

1110
1111
1111
0001
1110
1111
1111
0001
1110
1111
1111
0001
1110
1111
1111
0001
1110

OJIAT
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