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[MpnBOO NEPEMEHHOIO TOKA

PykoBOACTBO NO 3Kcnnyatauum \



PykoBofCTBO N0 aKcnyaTauum Mpegucnosue

MpeaucnoBue

Bnarogapvm 3a BeIGOp NpuBOAa NnepemeHHoro Toka cepmun MD310, pa3apaboTaHHOTO U U3rOTOBMEHHOIO
KoMnaHuen Inovance.

MD310 — 9TO KOMMakTHbI MPUBOA MEepeMEeHHOro Toka obwero HasHadveHus. OH noggepxusaeT
ynpaBrieHNe CKOPOCTbIO B OTKPbITOM KOHTYpe B peXume CKansgpHoOro YynpasreHus, a Takke
OCyLLecTBNAEeT yrnpaBrneHne acuHXPOHHbIM ABUraTeneMm nepeMeHHoOro Toka MoCpefcTBOM MepenoBoWn
TEXHOMOrMM BEKTOPHOrO ynpasreHus Toka. lNMpuBoa oxsaTtbiBaeT Amanas3oH moliHoctu ot 0,4 go 18,5
KBT.

lMpuBoa BkNtoyaeT B cebs KOMMYHUKaLMOHHBLIN nHTepdenc RS485, BcTtpoeHHyto dyHkumio ML, 4to
no3BomnseT co3gaTb CUCTEMY yMpaBrieHus MpoLeccoM B 3aMKHYTOM KOHType W nopgepxusaetr 16
cnocoboB 3agaHuns ckopocTn paboTtbl. Obnagas yHKUMEN MEXaHU4ecKoro KavaHus u dyHkuuewn
ynpaBneHns PUKCMPOBAHHON ANWHOW, OH MOXET MPUBOAMTb B OBWKEHWE pasnMyHoe aBToMaTtundeckoe
Npou3BoACTBEHHOE 060pyaoBaHue, BKMoYas TEKCTUIbHbIE, BymarogenaTenbHble CTaHKW, YCTaHOBKY Ans
BOMOYEHUSA MPOBOSOKW, MallVHbl AN YNakoBKW, B TOM YMCMe NUWEBbIX MNPOAYKTOB, a TaK Xe
BEHTUNATOPbI U HAcoChl.

Lleﬂb HacTodAlero pykoBoACTBa — rapaHTMpOoBaTb MNpaBUIIbHYKO J3KCnnyaTtauuio npueoaa, BKIlOYas
Bbl60p, 3ajaHne napameTpos, 3anyck B pa60Ty, TEXHU4YEeCKoe OGCJ'IY)KVIBaHMe N KOHTpPOIb. I'Iepe,q
ekcnnyaTaumeVl npmeoda TwaTtesibHO Npo4YTUTE 3TO PYKOBOACTBO, 4yTOObI UMETH npasuiibHOe NOHMMaHne
nagenud. TuwaTtenbHo XpaHUTe 3TO PyKOBOACTBO U nepep,aBaVlTe €ro KOHe4HbIM noJyib3oBaTeNAM BMeCTe
C nsgenunem.
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MpumeyaHus

UepTexu B pYKOBOACTBE He BCerga MoKasblBalT KPbIWKWA UMM 3aluTHble orpaxaeHusi. He
3abbiBaliTe ycTaHaBMNMBaTb KPbILKMA MU 3aLUWUTHBIE OrPaXXAeHWsl, Kak 34ecb yKkasaHo, U TONbKO
3aTeM MOXXHO BbINOSHATb Onepaumm B COOTBETCTBUN C MHCTPYKLMSIMU.

UepTexn B pyKOBOACTBE MOKa3aHbl TOMbKO Af1S OMMCAHMS U MOTYT He BMOSHEe coBnagaTb C
KYMNreHHbIM Bamu U3ENMEM.

WHCTpykumm  MoOryT  u3MeHsTbcst  6e3  MpeaBapuTenbHOro  YBEOOMIEHUST B CUNY
YCOBEPLUEHCTBOBaHWS U3OENUsl, BHECEHUS MOAMMDUKALMIA B TEXHUYECKUE [aHHble, a Takke Ans
NOBbLILLIEHWS] TOYHOCTU M YA06CTBA MCMONb30BaHWS PYKOBOACTBA.

Mpu BO3HWKHOBEHUM NPOGNEM B 3KkcnnyaTauuy obpallanTech B HAaLLM CEPBUCHBIE LLEHTPbI.




PykoBoACTBO MO aKcnnyaTaumm Mpeancnosue

MNpoBepka nsgenus
Mocne pacnakoBku NPOBEPUTD:
- CoBnapgatot nu mogenb (ykazaHa Ha Tabnuyke C OaHHbIMWU M34enusl) U HOMUHarmbHble AaHHble
npvBoAa NepemMeHHOro Toka C Ballum 3aKka3oM. B auwuke gomkHbl ObITb: NPpYBOA4 NEPEMEHHOrO TOKa,
cepTndmkaT COOTBETCTBUSA, PYKOBOACTBO MO 9KCMMyaTauun 1 rapaHTunHas kapTa.
- He nospexgeHo nu wnsgenve B xode TpaHCMOPTUPOBKM. Ecnn obHapyxumBaeTcsa Ta wnm uHas
HeJocCTaya unm noBpexgeHue, HesaMeanMTenbHo obpaTuTech B KOMNaHWo Inovance nnm K Bawemy
NOCTaBLLMKY.

VMcnonb3oBaHune B NepBbI pas

- [ns nonb3oBaTenen, BNepBble IKCMyaTUPYIOLWNX AaHHOE u3genue: TwaTenbHO NpoyYTUTE 3TO
pykoBoacTBOo. Ecnn y Bac ectb npobnembl, Kacawwmecs QyHKUMOHMPOBaHUSA wnu paboTbl,
obpatutecb Kk obcnyxuBalroweMmy nepcoHany komnaHum Inovance, 4ToObl YOOCTOBEPUTHCS B
npaBuibHOW 3KCNyaTaumm.

Ceptndukaunsa CE

CepTtudmkauma CE: Ha pgaHHbIN MOMEHT B npolecce odopmIieHns, 0 AanbHenwem xoge Oyaet
COOOLLEHO JOMOMNMHUTENBHO.

CooTBeTcTBME CTAaHAAPTY

MpviBoA NepemeHHOro Toka cepun MD310 cooTBETCTBYET MeXAYHAPOAHbIM CTaHAapTaMm, ykasaHHbIM
B crieayloLent Tabnuue.

OvpekTuBa O6o3Ha4yeHue CraHpgapTt
Oupektusa SMC 2004/108/EC EN 61800-3
EN 55011
EN 61000-6-2
Oupektusa LVD 2006/95/EC EN 61800-5-1
(Hn3koBonNbTHOrO 06opynoBaHus) | 93/68/EEC

MpuBog nepemeHHoro Toka cepun MD310 cooTBeTcTBYET TpeboBaHnsam craHgapTa IEC/EN 61800-3
Mo yCrnoBWSIM MPaBWUIIbHOCTW YCTAHOBKWM W 3KCMyaTauuy COMMacHO CreaylolmM MHCTPYKUMAM (CM.
m. 7).




PykoBoaCcTBO No akcnnyataumm Mpeauncnosue

n MNopknioyeHne nepude pUNHbLIX YyCTPOMUCTB
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MpumeyaHus

3anpelyaetcs ycTaHaBnMBaTb KOHAEHcaTop WnM gemndep Ha CTOpOHe BbiIxoga npuBoaa
nepemMeHHoro Toka. B npoTMBHOM criyqae aTO MOXET Bbi3BaTb cOOM NpvMBOAa UNKN NOBPEXAEHMWS
KOHZeHcaTopa unu gemndepa.

Bxoakl/Bbixodpl (rMaBHOrO KOHTypa) cogep)KaT rapMOHUKM, KOTOpble MOryT co3gaBaTb MOMEXu
Onst  yCTPOWCTBA  KOMMYHUMKaUWMW, MOAKIMIOMEHHOrO K  NPMBOAY MNEPEMEHHOro  TokKa.
COOTBETCTBEHHO, AN MUHMMU3ALUN NMOMEX HYXHO yCTaHaBnuBaTb OUNbTP, 3a4epXKMBatoLLMNA
nomMexu.

Bonee noapo6bHo 0 nepudepritHbIX YCTPOMCTBAX — CM. HUKE, a TakKe rnaBbl, MOCBSALLEHHbIE UM.




PykoBoACTBO MO aKcnnyaTaumm

Npeponcnosne

n OnucaHue nepucepUnHbIX INEKTPUYECKNX YCTPONCTB

HaumeHoBaHue MonoxeHue ansa MOHTaxa Onucanue yHKUUK

ycTpouncTBa

AsTOMaTHYECKUN CTopoHa nocTynneHns nuTaHus OTkntoyeHne nofjaun NWUTaHUs, KOr4a Ha HaxoasLiuecs
BbIKMtOYaTenb B NUTOM HWXEe MO KOHTYPY YCTPOMCTBA NOCTYNaeT Ype3MepHbIit TOK
kopnyce (MCCB)

KoHTakTop Mexzny MCCB v BxogHOM cTOpoHOM | TTyck 1 CTON NpMBOAA NEPEMEHHOTO TOKa.

Mp1BOAa NEPEMEHHOTO ToKa

He cnegyeT yacTto 3amyckaTb/OCTaHaBNMBaTb MPWBOL,
BKIMIOYAs W BbIKMKOYAs KOHTAKTOP (He yalien AByX pa3 B
MUHYTY). Takxe He UCNONb3yITe ero 4ns nycka npuBoaa
HanpamyHo.

BxogHoit peakTop
NepemMeHHOro Toka

CTOpOHa BX04a NepemMeHHOro Toka

[NoBblleHNe  KOIPUUMEHTA MOLLHOCTM Ha
CTOPOHE BX0Aa

OPdeKTMBHOE YCTPaHEHME BbICLUMX FAPMOHUK
Ha CTOpPOHe  BXoga WM HepomylieHue
noBpexaeHus  Opyrux  YCTPOWCTB  W3-3a
NCKaxeHUst (POPMbI BOMHbI HAMPSKEHNS
YcTpaHenue gucbanaHca BXOLHOMO TOka W3-3a
aucbanaHca mexay dazamm MOLLHOCTY

®unbtp AMC Ha cTopoHe
BXoga

CTOpOHa BX04a NepemMeHHOro Toka

CHWXeHNe BHELHeN 3MeKTPOMPOBOAHOCTA W
PaOMaLMOHHbIX MOMeX MpUBO4a MEepeMEHHOro
TOKa

CHWKEHWE TOMeX  3MeKTPONPOBOAHOCTU  CO
CTOpOHbl  NOJaYM  MUTaHWS  HA  MPUBOA
MepeMeHHOro TOKa M MOBbILLEHWE CNOCOBHOCTM
MPOTUBOAENCTBMS rnomexam npuBoaa
MepeMeHHOro Toka

BbixogHoit peakTop
nepemMeHHOro Toka

Mexzay cTopoHOM BbIxoga

nepemMeHHOro Toka v agpuraTenem,
Ormako K npueoady NEpeMeHHOro

TOKa

CtopoHa BbixOofa NpyMBOAA MEPEMEHHOTO TOKAa OObIYHO
XapakTepusyetcs ropasgo Oonee BbICOKMMU
rapmoHukamu. Ecnu pBuratenb pganeko OT npuBofa
MEpeMEHHOr0 TOKa, B KOHType umeeTcs 66nblias
pacnpefensiemas anekTpuyeckas eMKoCTb, W OTAEeMNbHbIe
FAPMOHMKM  MOrYT BbI3BaTb PE3OHAaHC B  KOHTYpe,
OKa3blBas B OCHOBHOM CriefiyioLLiue ABa BO3AENCTBUS:
YxyaLeHue XapaKTepucTuk nsonsauuu
gpuratens W yxydweHue  TEXHUYECKOro
COCTOSIHWSA ABUraTens B KOHEYHOM WTOre.
leHepupoBaHue  6OMbLUMX  TOKOB  YTEYKM,
yacTble  3alWMTHbIe  OTKMKOYEeHUs  npuBOLa
nepeMeHHOro Toka.
[ononHuTensHO  YCTaHOBUTL  BbIXOAHOW  peakTop
NepemMeHHOro Toka, eCrv AnuHa kabens Mexay npuMBOLOM
nepeMeHHoro Toka u asurarenem npesblwaet 100 m.

MpumeyaHue

Bonee noapo6Ho no BbiGopy Modenu nepudepuiiHbIX 3NEeKTPUYECKUX YCTPOMCTB cM. pasgen 9.3 u

Tabnuuy 11-1.
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PykoBOACTBO MO aKcnyaTaumm masa 1. besonacHOCTb U Mepbl NPEAOCTOPOXHOCTU

Be3onacHOCTb U Mepbl NPeAO0CTOPOXHOCTHU




PyKOBOﬂ,CTBO Nno aKcnyataumn 'masa 1. besonacHoCTb n Mepbl NPegoCTOPOXHOCTU

naBa 1. BesonacHOCTb 1 Mepbl NPeAOCTOPOXXHOCTHU

B gaHHOM pyKOBOACTBE MMEIOTCA BaxHble npeaynpexaeHns u uHdopmaumsa. WmeeTcs OeBa Tuna
npeaynpexaeHuin o 6e3onacHoOCTH, U HYXXHO cobnoaath oba.

& Yka3sblBaeT Ha TO, YTO HecobGmnoaeHNe MOXET NPUBECTU K Cepbe3HbiM TpaBMaM UMu
rmoéenu niogen.

OMACHOCTb

& YkasblBaeT Ha TO, YTO HecobnaeHne MOXET NPMBECTM K TpaBMaM fnoaen unu nopye
nmyLlecTBa.

BHUMAHVE y

TwartenbHO npoumTamTe uHdopmMaumio o0 6e30MacHOCTU, U3NOXEHHYI 3A4eCb, ANsi MOHUMAHUA
TOro, Kak HY)XHO yCTaHaBnuBaTb, BBOAUTb B 3KCNilyaTauMmio, 3KCniyaTMpoBaTb UM NMPOBOAUTbL
obcnyxuBaHme cuctembl npuBopga MD310. KomnaHusa Inovance He npuHUMaeT Ha cebs
OTBETCTBEHHOCTb 3a NOOble TpaBMbl NOAEA UMM NOBPEXAEHWA OOOpyaoBaHMs, a TaKke 3a
yObITKM, BbI3BaHHble HEMpaBUIIbHOW 3KcniyaTauuen obopyaoBaHuA (T.e. He TaK, KaKk OMUCaHoO B
pyKkoBoAcTBe).

1.1 UHcpopmaumsa o 6esonacHoCcTH

O6was nHdopmauums

‘{B OMACHOCTb

3anpelluaeTcs ycTaHaBnuBatb 060pyaoBaHMe, eCnn OHO UMEET MPU3HAKN MOBPEXOEHNS BOAOM
UMM NOBPEXAEHWN BO BpeMsl TPAHCMOPTMPOBKK, NGO ecrniv B HEM OTCYTCTBYIOT T€ WIW WHble
aetanu.

3anpellaetca ycTtaHaBnuBaTb 0o6OpyAOBaHWE, €CMNW  YNaKOBOYHbIA NUCT HEe COOTBETCTBYET
Nony4eHHOMY U3enuio.

Bo BpemMsA yCTaHOBKHU

'& OMNMACHOCTb
- YcrtaHaBnuBaTb 060pygoOBaHME TOMBbKO Ha MIIOXO ropsiliMe Uiy Heroptoune noBepxHOCTU (Hamp.,
Ha MeTannuM4eckyto CTeHy).
He packpyuuBaTb BMHTbI, 3aKpy4eHHble Ha obopyaoBaHun. OCo6eHHO BaXKHO HE CHUMATb BUHTHI,
0603HayYeHHbIE KpacHON METKOWN.

"ﬂ‘ BHUMAHUE
- He ponyckante nageHuss oOpe3KOB NPOBOAOB, BWHTOB MMM WHbIX KOMMOHEHTOB B MPUBOA
nepeMeHHOro Toka.
MecTo ycTaHOBKM BbIOpaTb Takoe, 4TOObl HA HeM He Obino BMOpauun M NageHus MpsAMbIX
COJITHEYHBIX Ny4en.
Ecnn B ogHom wkady Haxogutcs Gonee OAHOro npuBoda MEpPEMEHHOro Toka, obecnedbTe
OONOMNHUTENbHbIE MEPbI MO OXNAXAEHMNO 000pPYAOBaHUS.

-10 -




PyKOBOﬂ,CTBO Nno aKcnyataumn 'masa 1. besonacHoCTb n Mepbl NPegoCTOPOXHOCTU

BbinonHeHune ANeKTpn4yeckKunx coeagun HEeHUNn

'& OMNMACHOCTb
OneKTpryeckne CoeanHEHNs MOTYT BbIMOSTHATBLCS TOJBKO KBANMMPULUUMPOBAHHBLIM CreunanmnucToMm,
C cobnogeHNeM MHCTPYKLMIA JaHHOIO PyKOBOACTBA.
Cuctema nogayu nuTaHus Ha NpuBog nNepeMeHHoro Toka MD310 gomkHa Bkno4yaTb B cebs
BbIKIOYaTeNb (NpepbiBaTenNb LIENM), KOTOPbIA MOMTHOCTLIO OTKIKOYAET NMPMBOA NEPEMEHHONO TOKa
OT CEeTU NUTaHUS.
Mpexge 4emM HadvHaTb BLINOMHEHWE WM U3MEHEHWE 3JNEKTPUYECKMX COeOUHEHMA NOo BCeWn
cucTeMe, HYXXHO U3onNupoBaTb NPMBOA nepemMeHHoro Toka MD310 oT ceTu nuTaHus.
Cuctema MD310 gomkHa obsa3aTernbHO UMeTb HaZleXKHOe 3a3eMieHue.

‘{B BHUMAHUE
3anpewaeTtcs nogcoeanHaTb cunosble kabenu k knemmam U, V, W npuBoga nepemMeHHOro Toka.
HaHectn ungeHTMdwmkaumo Ha kabenu, koTopas no3sonisna Obl NPaBUNBHO BbLIMOMHATL BCeE
coefIHeHMS.
3anpelyaeTcsl NOACOEONHATL PE3UCTOP TOPMOXEHUS MeXay Nocom (+) U MUHYCOM (=) LUMHbI
NMOCTOSAHHOIO TOKa.
VMcnonb3oBaTb Te pa3Mephbl kabens n NpoBoAa, KOTOPble PeKOMEHAYTCSA B 3TOM PYKOBOACTBE.
Ons nogkmwyeHMn K KoAepy MCMONb30BaTb 9IKPaAHWPOBaHHbIA Kabemnb. 3KkpaH [OSmKeH
0653aTenbHO NOACOEANHATLCS K ASNCTBYIOLLIEMY 3a3EeMIIEHNIO.

MepeAn BKIIOYEHUEM NUTAHUSA

& OMNACHOCTb
[MpoBepbTe, 4YTO KNACC HanNpPsHKEHWs CUCTEMbl MUTaHWS COOTBETCTBYET Knaccy HarnpshkeHus
npusoga nepemeHHoro Toka MD310.
lMpoBepbTe, 4YTO BXxoAHble knemmbl (R, S, T) u BbixogHble knemmbl (U, V, W) nogcoeguHeHsl
npaswbHO.
B nepundepuniiHbix KOHTYpax He AOSKHO OblTb KOPOTKMX 3aMblkaHWUI — NpOBepbTe 0693aTenbHO.
MpoBepbTe, YTO Kabenun 1 NpoBoAa HaAEXHO 3akpenseHbl U He MOTyT ObiTb NOBPEXAEHDI.
He BbINONHANTE NPOBEPKY COMPOTUBIEHNS HAMPSXXEHNSA Ha Kakow Bbl TO HM BbINO YacTy NnpmusBoaa
nepemMeHHoOro Toka. Takue npoBepkM NPOBOAATCH Ha 3aBOAE BO BPEeMS W3rOTOBIEHWUS; Mpwu
MOBTOPHOW NOMbITKE TaKoW NpoBepKn 060pyaoBaHNe MOXeT OblTb MOBPEXAEHO.

& BHUMAHMUE
Hun B kKoem cnyyae He nogasaviTe NUTaHWe Ha NPVBOA NEPEMEHHOro TOKa, MoKa He yCTaHoBUTE
Ha HEM HYXHble 3aLUUTHbBIE KPbILLIKK.
Cobnogante cnoco® NMpOBOAKWU, OMWUCAHHBIA B 3TOM PYKOBOACTBE, NPV MOACOEOUHEHUU BCEX
nepudepuUnHbIX YCTPONCTB.

Mocne BKNOYEHUSA NUTAHUA

& OMACHOCTb
3anpeLyaeTca oTKpblBaTb MW CHMMAaTb 3aLUUTHbIE KPbILWKW NPUMBOAA NMEPEMEHHOrO Toka, Koraa
obopynoBaHuMe nog Hanpsi>KeHUeM.
3anpeu.|,aeTc;| poTparneatbCda A0 BXO,D,HbIX/BbIXO,D,HbIX KnemMmm npmBoaa nepemMeHHoOro Toka.
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‘{E’BH

UMAHUE

3anpewaeTcs kacaTbCs BpalLaloLMXCH AeTanen ABuratens npu aBTOMaTUYeCKOW HacTpowke
ABuraTenst unu Bo Bpemsi ero paboThl.
3anpellaeTca n3MeHsTb 3aBOACKME YCTaBku NpuBoaa nepemeHHoro Toka MD310.

Bo Bpems paboTbl

‘&'OI'I

&BH

ACHOCTb

3anpellaetca KacaTbCA BEHTUNSATOpPa WM paspsgHOro  pesncTopa, KOTOpbIM  CUIIbHO
HarpesaeTcs.

N3amepeHus curHanos AoMKHbI MPOBOANTLCSA TONBKO KBaANM(MULUPOBAHHLIM MEXAHUKOM.

WMAHUE
He ponyckante nageHusa Tex Unun MHbIX NpegMeToB B NpMBoA nepemMeHHoro Toka MD310.
Mpu 3anycke n octaHoBke MD310 BbINONHANTE NpoLeaypbl, ONUCaHHbIE B 3TOM PYKOBOACTBE NO
akcnnyaTtauun. He 3anyckanTe M He oOCTaHaBnvBamTe NpuBOL nNepemMeHHoro Toka MD310,
MCNONb3ysa CUNOBOW KOHTAKTOP UNWU NpepbiBaTenb ToKa.

B xone npoBeaeHusi Texo6cnyxnBaHma

'&OI'I

l{?—"H'BH

ACHOCTb

PaboTbl Mo pemoHTYy K TexobcnyxumBaHuio npuBoga nepemMeHHoro Toka MD310 [AomkHbl
BbIMOMHATECA TONBLKO KBANMMULMPOBAHHbBIM CELManucToMm.

He BbInonHanTe paboTbl MO PEMOHTY M TexobCnyXKMBaHWIO, KOrda Ha nNpuvBOA4 nojaeTcs
HanpsbkeHue. CobntoganTe MHCTPYKUMM OAHHOIMO PYKOBOACTBA, kacatowmecs paboT no pemMoHTy
N TexobCcnyXnBaHuio.

Mpexge 4eM HavaTb paboTbl MO PEMOHTY U TEXOOCNYXMBAHUIO, HYXHO BbbKAaTb npumepHo 10
MUHYT MOCNe OTK/IOYEHMSI MUTaAHUSA OT MNPUBOAA MEPEMEHHOrO TOKA, YTODObI ropayme 4vacTtu
YCTPOMCTBA YCMemnu OCTbITb, @ OCTaTOYHOE HarpshPkeHWe Ha KOoHOeHcaTopax oOkKasanocb
COpOLLEHHBIM.

OTKknoUNTE MPMBOA MEPEMEHHOrO ToKa OT MNogadu MNUTaHWs, TOMbKO MOCHEe 3TOro MOXHO
BbINOMHATE paboTbl MO PEMOHTY U TEXOOCNYXNBAHWIO.

He nopcoeguHsinTe n He oTcoeaunHANTE kakue Obl TO HM ObINO AeTanu nNpvBoAa NeEPeMEeHHOro
TOKa, Korga Ha cucTemy noJaeTcs HanpskeHue.

[Mocne nepemelleHuss npuBoda MNEpPEMEHHOro TOKa Ha Apyroe MecTO BCerfa BbINOMHSuWTe
HaCTPOWMKY 1 NPOBEPKY COOTBETCTBYIOLLUX NapamMeTpos.

UMAHUE

Bpau.l,arou.l,mﬁcsq asuraTternb C6paCbIBaeT nnTaHne O6paTHO B CuUCTemMy npmeoda nepemMeHHOoro
Toka. M3-3a aTtoro npmuBoa nepemMeHHOro Toka MOXeET BCe €elle OCTaBaTbCA 3apAXeHHbIM, gaXe
nocrie OCTaHOBKW ABUratend W OTKMKYeHUA noaadn nutaHuA. I'IoaTomy aopuratesnb HYXHO
OTKNMK4YaTb OT npuBoAa MepeMeHHOro TOoKa [0 TOoro, Kak HaduHaTb nobble pa6OTbI no
TeXO6CJ'Iy)KVIBaHI/II-O Ha npueoe nepemMeHHOro Toka.
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1.2. Obwme Mmepbl NPefOCTOPOKHOCTHU

1. TpeGoBaHus K 3alUnTe OT TOKOB 3aMblkaHUsA Ha 3emnio (residual current device — RCD)

lMpuBOA MepemMeHHOro Toka BO BpeMsi paboTbl reHepupyeT BbICOKMI TOK YTEYKM, KOTOPbIA MpoTekaeT
Yepes3 NpoBof, 3aWUTHOro 3asemneHus. osToMy HyxHO ycTaHaenusatb RCD Tuna B Ha nepBu4HON
cTopoHe nutaHus. lMpu BbiGope RCD HYXHO Yy4MTbIBaTb MEPEXOAHbIN TOK YTEYKM UM TOK YTEYKU B
YCTOSIBLUEMCH pEeXMMe Ha 3eMmro, KOTopble MOryT BO3HMKaTb Mpu 3anycke u paboTe npuBoaa
nepemMeHHoro toka. MoxHo BbiGpaTh creumanbHbii RCD ¢ dyHKUMEn nogaBrieHnsi BbICOKMX FapMOHUK
nnm RCD obLwwero HasHa4yeHnst C OTHOCUTENbHO BbICOKUM OCTaTOYHbIM TOKOM.

2. NMpepynpexaeHne o BLICOKOM TOKe YyTeYKuN

'{E‘ OMNMACHOCTb
- [lpuBOA nNepemeHHOro Toka BblpabaTbiBaeT BbLICOKUM TOK YTEYKM BO BpeMsi paboTbl, KOTOPbLIN
NpoXoauT 4epe3 MNpoBOA 3aLMTHOrO 3a3eMseHus. 3as3emIileHue [OOIDKHO MNOoAKMi4YaTbCcs [0
noacoeauHeHns nuTaHus. 3asemrnieHne AO0/MKHO COOTBETCTBOBATb MECTHbIM MpaBunam Wt
cooTBeTCTBYOLWMM cTaHgapTam IEC.

3. NpoBepka nsonauuun asurartens

MpoBepka M3onsuMM ABUraTens OOMmkHa NMPOBOAUTLCS KBaNMMULMPOBAHHLIM TEXHUKOM B CIEAYHOLMX
YCMOBUSX:

[lo nepBOro NpMMeHeHns aBuraTens;
Korpa gBuratens Bo3BpallaeTcst B paboTy nocre JOnroro nepepbisa;
Bo BpeMsi perynsipHbIx NPOBEPOK B X0e TexobcnyxuBaHusl.

Takasi npoBepka Mo3BoONseT OOHAPYXWUTb MIOXyH M30MsUM0 OOMOTOK ABuratens, no3Tomy Mepbl Mo
COXpPaHHOCTM ABuratens MOXHO OydeT npeanpuHMMath 3apaHee. Bo Bpems npoBepku wmsonsumm
aoBuratesnb HYyXHO OTCOeOQMHUTb OT npmuBoda NepemMeHHOro TOoKa. D,J'IFI aTton NpoBEpPKN pekomMeHayeTcA
TecTtep m3onaumm Ha 500 B, a conpoTuBneHne n3onsaunm He JOMKHO BbITb Hke 5 Mom.

Puc. 1-1. CoegunHeHus, TpebyemMble ONsi NPOBEPKM U3ONALMKN ABUraTens.

Knemmsbl Ha Bxoae
U vw A
asuratens

i
1]

TecTep nsonaumun

ww 3a3emrneHue
asuratens
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1. TepmosawmTa gBuraTtens

Ecnn HomuHanbHasi MOLWHOCTb BblIGpaHHOrO ABUratensi He COOTBETCTBYET MOLLHOCTU MpuBoAa
NepemMeHHOro TOKa, HYXHO YCTaHOBWUTb MapameTpbl 3aluTbl ABUraTens Ha pabodelr naHenu unu
YyCTaHOBWUTbL TEpMopene B KOHType asuratens ans 3awmtbl. OcobeHHO BaXHO NPeanpuHSTb 3Ty Mepy
NpPeaoCTOPOXHOCTU, €CNN NPUBOA NEPEMEHHOIO ToKa MMeeT Goriee BbICOKYH0 HOMUHasIbHY MOLLHOCTb,
YeM gBuratens.

2. Pa6oTa npu 4yactotax 6onee 50 Ny

MpuBog nepemeHHoro Toka MD310 moxeT BblgaBaTh YacToThl B AnanasoHe oT 0 go 500 'y. Ecnn Bam
HY>XHO Ucnonb3oBaTb NpuBog nepemeHHoro Toka MD310 npu yactoTax Bbiwe 50 U, HYAHO y4uTbIBaTH
MOLLHOCTb MaLUVHBbI.

3. Bubpaumsa mexaHn4eckoro yctpomcrea

anBO,D, nepemMeHHOro Toka MOXEeT WCNbITbIBATb MEXaHN4YeCKNN pe30HaHC Ha HEKOTOpPbIX BbIXOAHbIX
YacToTax. ATOro MOXHOo M3bexaTb, Bbl6paB HacCTOTYy CKa4yka.

4. Harpes u wym aBuratens

dopma BbIXxoAa M3 npmBoga nepemeHHoro Toka MD310 — dopma BOMHbI B BUAE VMMYNbCHO-LUMPOTHOM
MoAynsumMn, Kotopasi BKkrtodaeT B ceba rapmoHmyeckme yacTtoThl. M3-3a aToro temneparypa gsuratens,
WyMm n BMOpaumMsi HEMHOro BO3pacTaloT, Korga MNpvMBOA4 MEPEeMEHHOro Toka paboTaeT Ha NMHEeNHON
yactote (50 My).

5. YCTpOI;lCTBO, BOCNPUMMYUNBOE K HAaNpsAXXeHn, i KoHaeHcaTop Ha CTOpPOHe BbiXoAda npuBoga
nepemMeHHOro Toka

He ycTtaHaBnueaiiTe koHgeHcaTop Ans yrydleHus koadduumeHTa MOLWHOCTH, NGO BOCTIPUUMUMBDLIA K
HanpsKeHUo pe3ncTop ANns 3almTbl OT MOSIHMM Ha BbIXOAHOW CTOPOHE MpMBOAA NEPEMEHHOrO Toka, Tak
Kak BbIxogom siBnseTcs dopma BOMHbl B BMAE WMMYMbCHO-LUMPOTHOW MOAYNSIUMM, U Ha NPUBOL
NepeMeHHOro Toka MoryT BO3[EeNCTBOBaTb NepexofHble MOBbILEHHbIE TOKWU, NGO OH MOXET MonyduTb
NoBpeEXAEHUS.

Puc. 1-2. HegonycTuMble NOAKNIOYEHMSA K BbIXOAY NMpUMBOAA NEPEMEHHOro Toka

KoHaeHcaTop 1nm BOCNPUMMUMBSIi K
HaMpsKeHNIo Pe3ncTop
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6. KoHTakTOp Ha KNnemmax BxoAa/BbixoAa NpMBOAA NepeMeHHOro Toka

Ecnn nmeeTtcst KOHTAKTOP, YCTAHOBIEHHBIN MeXOy BXOOHOW CTOPOHOM NpuMBOLA NMEPEMEHHOro Toka U
nutaHuem, HE UCMNONb3YUTE ErO ans nycka Unu OCTaHOBKW NpuBoAda nepemeHHoro Toka. OgHako
€CNN BO3HWKAET OYEeHb CUSIbHAs UIM aBapuiiHas HeODXOAMMOCTb MPUMEHEHUS KOHTaKTopa Ans nycka
UM OCTaHOBKM NPUBOAA NEPEMEHHOIO TOKa, 3TUM MOXHO BOCMOSb30BATLCS, HO MPU 3TOM BPEMST MEXAY
BKIMIOYEHNSAMU LOMMKHO COCTaBMnATb HE MeHee OAHOro 4aca. B npotmBHOM cnydae cpok cnyxbbl
KOHAEeHcaTopa BHYTPU NpMBOAA NEPEMEHHOrO ToKa ODyaeT cokpalaTbCs.

Ecnn nmeeTca KOHTaKTOp, YCTAHOBMNEHHbLIN MeXOy BbIXOAHOW CTOPOHOW NpMBOAA NEpemMeHHOro Toka u
ABuraTeneM, He OTKIMYanTe 3TOT KOHTaKTOp BO BpeMsi paboTbl NpMBOAa MEPEMEHHOro TokKa, TaK Kak
OTKIIOYEHME BbLIXOAHOTO KOHTaKTOpa npu paboTailleM nNpuBoAe MOXET MPUBECTUM K MOBPEXAEHMIO
KOMMOHEHTOB BHYTPM NpMBOAA NEPEMEHHOIO TOKa.

Puc. 1-3. BxogHble 1 BbIXOAHbIE KOHTaKTOPbI

KOHTaLmop KOHIMOKEop
o bxode hil fuixoie

LiETT R
FImAaHLE

nepe -
HEHHIZD

moKD T W
7 s
Fod

P /

¥ . £
He annurkmame u e cemnknhsuboime npubiod Hemnynme und fukanunne B
NEPEREFAGED BkD rygnee fenesesus, D ieim ommakmp oo fAuxode mowan
Ol b0 Dande boms syamn gnpobanme T0AGKD rgad omcymonbuy
npuliodum nEperessED WK L oL i o npul
gohmoemopn Ho Bande, Gpenp rexdy beapesmsy NEJEKEHANED MK

donxun cocmofinAne HE MEHEE DOWOED 40C0
7. Korpa BHelwHee HanpsXeHue npeBbillaeT AMana3oH HOMUHANbHOIO HanpsHKeHUs
He paboTtante ¢ NnpMBOAOM MEepeMEHHOro Toka 3a npegenaMy gnanasoHa HOMWHAIBHOIO HamnpshKeHUs,
yKasaHHOro B Hawem PykoBoACTBE MO 3KcnnyatauMum — 3TO MOXET MPUBECTU K MOBPEXAEHUIO
KOMMOHEHTOB BHYTPM MnpuBOAa MepeMeHHoro Toka. [lpu HeobGXxoAMMOCTW MCnonb3yhWTe YCTPOWCTBa
MOBBILLIEHUS WM MOHMXEHUSA HanpshkeHns Ans obecneyeHnss COOTBETCTBUS HANPsBKEHUA MUTaHUs
AnanasoHy HOMUHAarNbHOro HanpsHXeHus Ans npueBoaa NepeMeHHoro Toka.
8. 3anpeliaeTca MeHATb TpexdasHbIN BXxoa Ha ABYXxda3HbIN BXxoA.
He meHATbL TpexdasHbii BXOA npueoa Ha AByxdasHbIn BXog.
9. OrpaHnuuTenb NMUKOB HanpsKeHUs
lMpuBOA nNEepeMeHHOro TokKa MWMeeT BCTPOEHHbI pPEe3NCTOp, YNpaBrsembld HanpskeHvem, Ans
OrPaHMYEHUsT TMWKOB HamMpsHXKEeHWUs,, KOTOpble TEeHepUpylTCsa, Korga BKYATCSA W BbIKMOYaloTCA
WHOYKTUBHbIE Harpysku BOKPYr npuBoAa NepemMeHHoro Toka (Hanpumep, SneKTPOMarHUTHbLIN KOHTaKTop,
SMNEeKTPOMarHUTHoe pene, CONMEHOMAHbIA KranaH, 3MNEeKTPOMarHUTHas KaTyllka, 3NeKTPOMarHUTHbIN

TOPMO3).

Ecnun MHOYKTUBHbIE Harpy3ku reHepupyrT O4YeHb BbICOKME MUKN HaNpaXeHud, HYXHO WUCNOoJfib30BaTb
orpaHun4nTesnb NMKOB HanpaXeHuna ansa I/IH,EI,yKTI/IBHOIZ Harpys3ku n, BOSMOXHO, UCMNOJ1b30BaTb TakXke Anoa.

MpumeyaHue

He nogkntoyante orpaHun4nTenb NMKOB HanpaXeHna K BbIXOOHOM CTOpOHe npueoda nepemMeHHOro Toka.
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1. HekoTopble cneuunanbHble BUAbI NPUMEHEHUSA

Ecnn Bawa yCTaHOBKa Tpe6yeT NpoKnagkn cneunanbHbIX kabenewn, KOTOpbl€ HE ONUCbIBAlOTCA B 3TOM
pykoBoACTBE, Hanpumep, Ond noanepxku 0o0LEeN LWMHbI MOCTOSIHHOrO TOKa, o6pau.|,a|7|Ter K HaM 3a
Texno,q,u,epmkoﬁ N KOHCYINbTaunaMmn.

2. YTunusauus

ECnmn HyXHO yTUNM3NpOBaTh KaKylo-TO AeTanb cMCTEeMbI NpuBoAa nocTosiHHoro Toka, HE MbITANTECH
ckuratb ee B orHe. Ecnn Bbl nonbiTaetecb cAenatb 3TO, 3MEKTPONUTUYECKME KOHAEHCATopbl MOryT
B30pBaTbCs, @ MMacTMaccoBble KOMMOHEHTbl cOo34adyT S4oBuTble rasbl. Jllobble getanu B cnyyae
YTUN3aLUMM HYXXHO paccMaTpuBaTh Kak 0Obl4HbIE MPOMBbILLNEHHbIE OTXOAbI.

3. AnanTupyembii ABUraTesnb

- CraHpapTHbIM afjanTupyembll ABuratenb — 9TO aganTupyeMblid  4-MOMIOCHbIA  aCUHXPOHHbIN
WHAOYKUMOHHBIN ABuraTens ¢ 6ennuben knetkon. Ona gpyrux TMNoB Agsuratens BbibepuTe nNpaBubHbIN
NPUBOL NePEMEHHOr0 TOka B COOTBETCTBUM C HOMUHASbHBIM TOKOM ABUraTernsi.

- BeHTnnatop oxnaxgeHus v Ban poTopa ABuratenem C Heperynupyemon 4acTtoTon SBMSOTCA
KoaKkcuanbHbIMUW, YTO AaeT B pe3ynbTaTe NoHMmKeHne adhdpekTa oxnaxaeHus, korga CHUKaeTCs CKOpOCTb
nsuratens. Ecnu Tpebyetcs nepemeHHasi CKOpPOCTb, ycTaHOBUTE 6oriee MOLLHbIA BEHTUNSATOP WM
apuratenb C perynupyemMor 4actoton And TexX CchnydaeB MpUMEHeHWUs, rae [ABuratenb  nerko
neperpeBaeTcs.

- CraHpapTHble napameTpbl afjanTUpyemMoro [ABWUraTtensi yxe KOH(UIypupoBaHbl BHYTpU NpuBoAa
nepemeHHoro Toka. OfiHako ellle ocTaeTcsi HEO6XOAMMOCTb aBTOHACTPOMKM UMK U3MEHEHUS BEMNUYMH MO
YMOMYaHMIo, UCXoas U3 akTUYeckux ycnosuii. B npoTnBHOM criyyae, Ha pesynbTaTbl paboTbl ABUraTens
1 AeNCTBUE 3alUTbl MOXET ObITb OKa3aHo CyLLeCTBEHHOE HEraTBHOE BO34ENCTBUE.

- |_|pI/IBOJJ, nepeMeHHOro Toka MOXeT BblaBaTb TpeBO)KHbII7I CUrHan mnn MoXxeT Nony4vnTb noBpexaeHusA
npn Hann4nMm KOpOTKOro 3aMblkaHUA Ha kabensx unu BHYTpU OBuraTtensa. |_|03TOMy HY>XHO BbINOJTHUTb
NpoBEepPKY un3onAuMM Ha KOPOTKOE 3aMblkaHMe nocsie TOoro, Kak Apurateslb U kabenn TONMbKO 4YTO
YCTaHOBJI€Hbl, UK BO BpPeMsA NiiaHOBOro TeXO6CJ'Iy)KI/IBaHMF|. B xoge NPOBEPKN OTKIKOYNUTE npuBoa OT
npoBepAaemMbiX KOMMOHEHTOB.
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UHdopmauma o6 usgenun
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NnaBa 2. UHpopmaumna 06 nsgenum

2.1. UpeHTUdmnKauma Tuna nsgenus

Kaxxgoe ycTpoMCTBO B NMHElrKe NpuBOAOB nepemeHHoro Toka MD310 umeeT HOMep Mogenu, KOTopbli
naeHTUMUUMPYET BaxKHENLLNE XapakTePUCTUKN U creumdukaumm ana 4aHHOM KOHKPETHOW eQuHULbI.

Ha PUCYHKE HWXe NpuBOoOUTCA NpuMep HoOMepa Moaesnn n pa3bACHAETCA, KakK OH o6pa3yeTc;| ncxoga m3
CﬂeLJ,Md)I/IKaLIMM CUCTEMbI.

Puc. 1-2. Tabnu4yka ¢ gaHHbIMK U NpaBuna 06o03Ha4eHns MD310

Tabausn ¢ dansusy
: e e —w Miar  MDINOTO.TE
b L:, = Homai Baod —pe; EDOOE IPH AC 380-440V 348 SOHZMG0Hz
i Homs Baand —mes BWN00 3PH AC 0440V 344 0-500HE 750W
: | Bugp sopeioofiozn B ——p 570 Negradnbut) B
b (ELHR TR CIERU RSN YRR TRL R
[ Toausbokmen ) Suzhou Inovance Technology Co.Lid.
MD310 T 0.7 B

S0 nEpEREHNEED
HD310

Cusbon Bompoes. Gnox mopHoewUs

Knoce HONpREEHURA
T I-dazros 3ED B

Cueshon 64 07 15 -~ 185
[T AEL T 0.4 075 15 o 18.5
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2.2. Mogenu cepun MD310 u TexHU4YeCKue AaHHble

Mopgenu Harpy3souHasn BxogHown TokK BbixogHou ApantTupyembiv gBuUratTenb

MD310 CMocobHOCTb NO (A) ToK (A) KBT Nc.
MolLuHocTun (KBA)

TpexdasHbin 380 B, 50/60 Ny

MD310T0.4B 1.0 19 15 0.4 0.5
MDHD‘FU.}E 15 i.d 21 0.75 1
MD310T1.58 3.0 5.0 38 1.5 2
MD310T2.28 4.0 5.8 5.1 22 3
MD21073.7B 59 10.5 8.0 7 5
MD310T5.58 89 14.6 13.0 5.5 15
MD310T7.58 11.0 20.5 17.0 1.5 10
MD310T11B 17.0 26.0 25.0 1.0 15
MD310T158 21.0 35.0 32.0 15.0 20
MD310T18.5B 24.0 385 3ro 18.5 25
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2.3. TexHn4yeckue cneundukaumm

CraHpapTHble yHKUNMU

Makc. yactoTta

BekTop ynpasneHua: ot 0 go 300 Ny
YnpasneHve HanpsxeHnem/yactoTon: ot 0 go 500 Ny

Hecywas yactoTta

0,5-16«kly
Hecywas yactota HacTpanBaeTca aBTOMaTU4ECKN, B
3aBMCMMOCTM OT XapaKTEPUCTUK Harpy3ku

PaspelueHune
BXOZHOWN 4acToThl

OuckpeTHas yctaHoBka 3agaHus: 0,01 My
AHanoroBoe 3agaHue: makc. Yyactota X 0,025%

Pexum ynpasneHusi

BecceHcopHoe BekTopHOE ynpasrneHue (SVC)
YnpaBneHue Hanpskennem / yactoton (V/F)

MyckoBon SVC: 0,5 Nu/150%
KPYTSALLWA MOMEHT V/F: 1,0 M'u/100%
Inana3soH ckopocTu: 1:100 (SVC)
1:50 (V/IF)
TO4YHOCTb CTAabUBLHOCTH +0,5(SVC)
CKOpPOCTM 1% (V/F)
Cnoco6HocTb 60 MUHYT — 120% OT HOMMHANBLHOrO TOKa
BblAEpPXMBaTb 60 cekyH — 150% OT HOMUHANBLHOrO TOKa
neperpysku 2 cekyHabl — 180% OT HOMWHANbLHOrO ToKa
dopcupoBaHne dukcnpoBaHHas BENMYMHa PopcupoBaHmus

KpyTALWero MoMeHTa

BenununHa dopcuposaHns nog 3akas: T 0,1% go
30,0%

Kpuas V/F (HanpsxeHue/yacToTa)

MpsamonuHenHbin rpacouk V/F

MHoroTou4e4yHas kpusas V/F

Kpueas V/F gns N-mowHocTen (1,2-MOLWHOCTb, 1,4-
MOLLHOCTb, 1,6-MOLLHOCTb, 1,8-MOLLHOCTb, KBagpaT)

Paspenenune V/IF

MonHoe paspenenue VIF
lMonoBuHHOE pa3genexue V/F

Pexxum nuHenHoro nameHeHus

MpsmonMHenHoe NUHEeNHOE N3MEHEHNE
S-o06pa3Hoe NMHENHOEe U3MEeHeHNe

YeTblpe OTAENbHbIX 3a4aHUSA BPEMEHUN YCKOpPeHUs/
3amegnenunsa B amanasoHe ot 0 go 6500 ¢

TopMmoXKeHne HbeKUnen
NOCTOSIHHOIO TOKa

YacToTa TOPMOXEHUSA UHBEKLMEN NOCTOSIHHOIO TOKA:
oT1 0,00 'y Ao MakKc. YacToThl

AKTMBHOE BpeEMSA TOPMOXEHNSA NHBEKLNEN
noctosiHHoro Toka: ot 0,0 c o 36,0 ¢

YpoBeHb TOKa TOPMOXEHUSA UHBEKLNEN MOCTOSTHHOMO
Toka: ot 0,0% no 100,0%

Mogayva Tonykamm

[nanasoH yacToTbl Ans nogayun Tonykamu: ot 0,00 Ny,
0o 50,00 Ny,

Bpems yckopeHus / 3ameaneHns nogadm Tonykamu:
ot 0,0 c o 6500,0 ¢

MHoecTBeHHble 6OpTOBbIE 3a4aHNS
3Ha4YeHuI CKOpPOCTU

Cuctema obecneunBaeT o 16 3Ha4yeHUn CKOpOCTH 3a
cyeT ncnonssosaHus gyHkuuu npoctoro MNIK unu nytem
MCNoMb30BaHNs UMQPOBbIX BXOAHbLIX CUTHAmNOB.
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BctpoeHHbin MANL,

Cuctema BkntovaeT B ceba (yHKUMIO MponopLyoHanbHO-
uHTerpanbHo-anddepeHunansHoro (ML) perynuposaHus B
3aMKHYTOM KOHTYpe ynpaBreHus.

ABTOMaTMYeckoe perynupoBaHune
Hanps>xxeHunsa

Cucrtema aBTOMaTU4eCKHn nogaepxumBaeT
BbIXOOHOE Hanps>xXeHune, Koraa NNUHEenHoe
MeHAETCA B npegenax gonyctmuMoro amanasoHa.

NOCTOAHHOE
HanpsxeHne

YnpasneHvne onpokvabiBaHNEM
ABuUratens npv npesbieHnn
HanpshKeHMs 1 TokKa

Cuctema aBTOMaTU4YECKUM OrpaHMYMBaET BbIXOOHOW TOK M
BbIXOJHOE HanpsixeHne BO BpeMsi paboTbl BO u3bexaHue
YacTbIX UM M3BbITOYHBIX ONPOKUAbIBAHUINA.

OrpaHunyeHune 1 ynpasneHve
KPYTALMUM MOMEHTOM

Cuctema aBTOMaTUYECKM OFPAHNYMBAET KPYTALLUMIA MOMEHT BO
nsbexaHne onpoknabiBaHNSA ABUraTens OT MpeBbILEHNs Toka
BO Bpems paboTbl.

MuauBuayanbHbie hyHKUMK

Bbicokas npon3BoaAnNTENTbHOCTb

MD310 obecneunBaet yrnpasneHue aCUHXPOHHbLIM
ABuratenemM 3a cyeT UCMOMb30BaHWSA NepegoBOr TEXHOMNOrMK
BEKTOPHOTO yrnpaBfieHUs TOKOM.

MpoxoxaeHne NpoBanoB MOLLHOCTM

O6paTHas aHeprusa Harpy3kuM KOMNeHCUpyeT Mobble CHKEHNS
HanpshkeHus, nossonsas MD310 npogormkaTe paboTatb B
TEYEHUEe KOPOTKOro BPEMEHU MpU NpoBanax MOLHOCTMU.

Mpenen GbICTporo Toka

B cucteme NPUMEHAETCA TEXHONOIMA orpaHn4eHunsa 6bICTp0FO
TOKa BO M3bexaHne 0TKa3oB 13-3a NPEBbILLUEHNA TOKA.

BupTyanbHbii 1/0O

Mate rpynn  BUpTyanbHbiX LMAPOBLIX BXOL4OB/BbIXOAOB
(DI/DO) npocToe nornyeckoe ynpasrneHue.

YnpaBneHne CMHXpOHU3aLumen

[OwanasoH BpemeHu: ot 0,0 4o 6500,0 MUHYT

,D,Byx,u,eraTen bHOE
nepekn4yeHne

MD310 moxeT KOHTponupoBaTb A0 veTbipex asuratenen. OH
yrnpaBnsieT oAHWM [ABuUratenem eauHoOBpPEMEHHO U aanee
nepeknioyaeTcs Ha [ApYyron, B KOHLUE KOHLIOB, BbINOSHUB
nepeknyeHne Ha Bce YeTblpe ABurartens.

MHOronosnbHbIE LWKWHbI

MD310 nogaepXuBaeT LWMHbI TPEX NONEMN:
- Modbus-RTU
- CANIlink
- CANopen

3awuTa oT neperpesa
asuratens

BapuaHTt: [ononHuTenbHas nnata pacluvpeHnss Bxoaos/
BbixogoB (I/O) nossondet AI3 nonyyaTb curHan € Bxoda
ceHcopa Temnepatypbl asuratens (PT100, PT1000) ans
OCYLLIECTBMNEHMS 3alUMTbI ABUraTensi OT Neperpesa.

Mepenosble hoHOBbLIE
nporpamMmbl

BcTpoeHHoe nporpammHoe obecneveHue, paboTawwee B
MD310, nossongeT nonb3oBaTtensaMm  KOHUrypmpoBaTb
HekoTopble  paboune  napameTpbl UK obecneunBaeT
BOCMNPOU3BEAEHNE BUPTYaribHOrO OCLMIINIOCKONA, KOTOpPbIA
BOCNPOU3BOANT MHGPOPMALIMIO O COCTOSIHUU CUCTEMBI
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YnpaBsneHue

NcTouHuk komaHabl | [lo3BonsieT OCywecTBNATb pasHble MeToAbl MEPEKIoYeHus
MeXay UCTOYHMKaMM KOMaHA:
YnpaBneHue ¢ paboyen naHenu
YnpaBneHne oKOHEeYHbIMU YCTPONCTBaMU
YnpasneHve nepegaden AaHHbIX
Kanan 3agaHusa | NoggepxmBaet pgo 10 kaHanoB 3agaHuWs  4acToThl W
4YacTOTbl | MO3BOMSET OCYLWECTBNATb pasHble MeTOAbl MepeKnyeHus
MeXay KaHanamu 3afiaHus 4acToThbl:

- OuckpeTHas ycTaHOBKa 3afjaHus
YcTaHoBKa 3ajaHud  aHanorosbiM  CUrHamom o
HaMNPsPKEH IO
YcTaHoBKa 3agaHus aHaroroBbiM CUrHaNIoOM Mo TOKY
YcTaHoBKa 3ajaHusa umnyrnbcamum

- YcTaHoBKa 3aiaHus No LWKHe OaHHbIX
McTouHuk BcniomoraternbHon | MNMopaepxuBaeT Ao 10 kaHanoB 3agaHus BCMOMOraTerbHOW
YacToTbl | YacTOTbl WM MO3BONSET  OCYLWECTBMAATb  MOACTPONMKY
BCMOMOraTenbHOM YacToTbl U COBMELLEHME HacToT.
BxogHble knemmbl | CTaHgapTHbIE:
- [artb knemm undposoro Bxoga (D), oanH 13 KOTOPbIX
nogaep>XxmeaeTt BXOAbl MMMYNbCOB BbICOKOW CKOPOCTU
o 20 kly
[Be knemmbl aHanoroBoro Bxoda, OfHa M3 KOTOpPbIX
nogaepxusaeT Tonbko Bxog ot 0 go 10 B, a gpyrasa —
Bxog ot 0 oo 10 B n ot 0 go 20 MA.
PacwupeHHas nponsBoanTEnbHOCTD:
Mate knemm undposoro Bxoaa (D).
OpgHa knemma Al, koTopas nogaepxuBaeT BXO4
HanpskeHmss oT -10 go 10 B wn Bxoabl ceHcopa
TemnepaTypbl gsuratens PT100/PT1000.
BbixogHble knemmbl | CTaHOapTHbIE:
- OpuvHapHas knemma BbIXO4a BbICOKOCKOPOCTHOIO
nmnynbca (PasoMKHYTbIN KONIEKTOP)
OpvHapHas knemma uudpposoro Beixoga (DO)
OanHapHas knemma penemnHoro Bbixoaa
OpguvHapHas knemma adanorosoro Bbixoga (AO),
KOTopas nogaepXvBaeT BbIXOA TOKa B AnanasoHe oT
0 po 20 MA, nubBO BLIXOA HaMPsPKEHMS B guanasoHe
ot 0 go 10 B.
PaclwmnpeHHas nponsBoauTenNbHOCT:!

- OpguHapHas gononHuTensHas knemma DO
OauvHapHas [ononHUTENbHas Knemma penenHoro
BbIxoa
OpavHapHasa pononHutenbHas knemma AO, koTopas
nogaepXueaeT BbIXO Toka B AmanasoHe ot 0 go 20
MA, NnbOo BbIXOA HanpsbkeHust B guanas3oHe ot 0 oo
10 B.
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Oucnnen n paboyas naHesnb

CeeToanoaHbIN ancnnen

6-CMMBObHbIN CBETOANOAHbIN ancnnen

BeJIMYNHbI NapaMeTpoOB.

NnokKa3blBaeT

BrioknpoBka knaBuLL
1 BbIGOp dyHKLMM

KnaBuwm Ha naHenu ynpaeneHns MoryT ObiTb MOSTHOCTHIO UMK
YaCTUYHO 3NEKTPOHHO 3abnokMpoBaHbl BO  u3bexaHue
CaMonpomn3BOSIbHOIo cpabaTbiBaHUs.

[OnanasoH HekoTOopbIX (OYHKUWMIA MOXET ObITb OrpaHuyeH [o
paspeLLeHHOro auanasoHa BO Uu3bexaHue HenpaBWUIbHbIX
3a4aHun.

Buabl 3awinThbl

MD310 nogaepxuaeT crneayrowime B1uabl 3amThl:
O6HapyxeHne K3 B pgBuratene npu
nuTaHum
3awuTa oT noTepu gasbl BXxoga/Bbixoaa
3almTa oT NpeBbILLEHUS TOKa
3awmTa oT NpeBbIEHUS HaNPsSXKEHUS
3awmra oT HegocTaTka HanpsXXeHUs
3awmTa oT neperpesa
3awuTta oT Neperpysku

nogaHHOM

[ononHnTenbHbIE
aetanm

NmeeTca nnata pacwupenus /O gns ucnonb3oBaHWs C
cucTemomn npueoga nepemeHHoro Toka MD310.

Okpyxarowasn cpega

MecTo YCTaHOBKM

YcTaHaBnuBaTb NpuBOO MNepeMeHHoro Toka MD310 B
nomeLLeHn, C 3aLMTON OT NPSAMbIX COMHEYHbIX Ny4Yen, Mbinu,
KOPPO3UNHBIX UNWN FOPHOYUX ra3oB, MacnsHOro AbiMa, napos,
NPOHUKHOBEHMWS BHYTPb BOAb! UMW APYIUX XXUAKOCTEN U COMW.

BbicoTa

Hwxe 1000 m

TemnepaTypa cpeabl

Ot -10°C po 40°C (CO CHWXKEHWEM MOLLHOCTMH,
Temnepatypa mexay 40°C n 50°C)

ecnn

BnaxHocTb | MeHee 95% OTH. BnaXHocTu, 6e3 koHaeHcaTa
Bu6paums | MeHee 5,9 m/c” (0,69)
Temnepatypa xpaHeHusi | Ot -20°C go 60°C
YpoBeHsb IP | IP20
YpoBeHb 3arpsasHeHus | PD2
Cuctema nutanmsa | TN, TT
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2.4. BHelWWHMA BUA, MOHTaXHble pa3mMepbl

2.4.1. BHewHuu Bug MD310

Puc. 2-2. BHewHun Bug MD310

Norotun

WHTepdenc BHelWHeN
paboyen naHenu

Kpbiwka
pabouei
naHenu

CpeaHss Kpblwka

KneMMbI KOHTYpa ynpaBneHus

Tabnuuka ¢ gaHHbIMM

HwxHAs kpblwka
Maxenb Ans kabenen K
KreMMam rnaBHoro

KOHTYypa HwuxHee MoHTaxHOe

oTBepcTHe

KnemmbI rnaBHoro 3azemnsaowmit
KOHTypa  BeHTunsTop Knemma

2.4.2. MoHTaxHble pa3mepbl MD310

Puc. 2-3. MoHTaXHble pa3mepbl MD310

Lna mogenen 7,5 kBT
U Bblllie BEHTUNATOP
ycTaHaBnMBaeTcs Ha
Bepxy npueoaa
nepeMeHHOro Toka

K1
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Ta6nuua 2-1. MoHTaXHble pa3mepbl MD310

Mogensb Pasmepbl (Mm)

npuBoga

nepeMeHHOro A B H H1 W D d Bec (kr)

TOKa

3-dasHbIn

380B
MD310T0.4B 96 118 128 - 108 148 25.0 11
MD310T0.7B8 148 11
MD310T1.5B 158 13
MD310T2.2B 158 13
MD310T3.7B 108 198 185 209 130 164 @5.0 23
MD310T5.5B8
MD310T7.58 124 248 234 260 140 n 26.0 34
MD310T11E
MD310T158 160 284 270 298 180 175.5 6.0 5.6
MD310718.58
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2.5. lononHuTenbHbIe YacTn

Ecnn TpeGyI-OTCFI T UIN NHble paﬁoque aAeTtanm, YKa3bIBaﬁTe 3TO B 3aKase.

Ta6nuua 2-2. lononHutenbHble Yactu ana MD310

Pabouasa petanb
BcTpoeHHbIn 6ok
TOPMOXEHMS

Moaenb

Mogenb npusoga
nepemMeHHOro Toka,
3aKaH4MBaloLWaacs
Ha OykBy «B»

DyHKUUSA

OpHodbasHble npuBogbl oT 0,4 go 2,2
KBT n TpexdasHble npusoasl ot 0,4 Ao
18,5 kBT wumewT BCTPOEHHbIN OnoK
TOPMOXEHUS1 B Ka4yecTBe CTaHOapTHOM
KOHdurypawmm

' Mpumeyanue

KapTa 1
pacwumpeHus 1/0

MD31|01

MoxeT pacwupaTe nNATb  LUMEPOBLIX
Bxogos n oamH Al (Al3 ucnonbsyetcs

ONs pasgeneHnst aHanoroBoro Bxoaa).
MoxHo nopgcoeguHaTe Kk PT100 u
PT1000, obecneunBaet OOWH
penenHbln BbIXOA, OAWH LNKMPOBOWN
BbIXOZ M OJWH aHANOroBbIA BbIXOA.

YAnnMHNTENbHbLIN MDCAB

kabenb

CtaHgapTHbIn ~ 8-XKuNnbHbIN ~ kabenb,
mMoxeT nogcoeanHaTbess K MDKE wu
MDKE7Y.

CraHpapTHas
AnuHa: 3 m

2.6. NoBcepHeBHbIE PEMOHT U TexobcnyxuBaHue MD310
2.6.1. MNoBcepHeBHOE TeXobcnyXnBaHne

BnusiHme TemnepaTtypbl OKpyXatowel cpedbl, BRAaXHOCTW, MNbiMM U BMOpauMM MOXET NpuBoOaUTb K
CTapeHuo KOMMOHEHTOB MPUBOA4A NEPEMEHHOr0 TOKa, YTO BbI3blBAET PUCK OTKA30B UMM YMEHbLUEeHUs
cpoka cnyxbbl npueoga. MNMo3TomMy HEOGXOAMMO BbINOSMHATL NMOBCEAHEBHbIE M NMEPUOOUYECKUE YXOo4 WU
obcnyxuBaHue.

lMoBcegHeBHOE Texo6cny>|<|/|Bane BKMoYaeT B cebsi NPOBEPKY:

HopmanbHo nn 3By4uT gguraternb BO BpeMsi paboTbl (HET NM HELUTAaTHbIX LUYMOB)
HeT nn ypeamepHoi Bubpauumn potopa Bo BpeMsi paboTbl

He namenunacb nv cpega, B KOTOPOW YCTaHOBMEH NPMBOA

HopmanbHo nn paboTaeT BEHTUNSATOP OXNaXAeHUs NpuBoAa NepeMeHHOro Toka
He neperpeBaeTcsi N NpMBOA NEPEMEHHOIO TOKa

lMoBcegHeBHbIN yxoa BKOYaeT B cebs cneaywoulee:

MprBOA HY>XHO NOCTOSAHHO NOAAEPXKMBATL B YNCTOTE.

Ypanatb nbifb, 0COOEHHO MeTanfM4Yeckuii NOPOLUOK C MOBEPXHOCTU MpuBOAa, Y4TOObI OHAa He
nonagana BHyTPb YCTPOWUCTBA.

YLI,aJ'IﬂTb MaclnsaHble NATHa C BEHTUNATOPa oxnaxaeHuda npmneoga nepemMeHHOro Toka.
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2.6.2. Nepuoanyeckasa nposepka

Heobxoanmo BbINOMHATD nepuognyeckne npoBepkn B MecTax, rge OCMOoTp 3aTpyaHEeH.

I'Iepvlop,vlquKaﬂ npoBepKa BKIO4YaeT B cebs cnegywulee:

Mepuoanyeckas NpoBepka 1M YMCTKa BO34yXOBOAA.
lMpoBepka BUHTOB (He pa3bonTanuck nn).

MpoBepka NpuBoaa NepemMeHHOro Toka Ha npeamMeT Koppo3uu.
MpoBepka, HEeT N Ha KOHTaKTax NPOBOAKN NPU3HAKOB UCKPEHUSI.

BbinonHeHne NpoBepPKN N3onaunm rmaBHOro KOHTypa.

NMpumeyaHue

I'Iepep, N3MepeHmemM conpoTmerneHna wmaondaudnum C nomMmoulbro MerommeTpa (peKomeH/J,yech

MerommeTp Ha 500 B nOCTOSHHOrO TOKa),

nepemMeHHOro Toka.
He wucnonb3syinte uamepuTenb COMPOTMBMEHMS W3OMALUMM ONS NPOBEPKU WU30MNALMM KOHTYypa
ynpaeneHus. WcnbiTaHne BbICOKMM HanpspkeHMem MNpoBOAMTb He Hado, Tak Kak OHO  yxke
NpoBeAeHO Ha 3aBoe nepes OTNpPaBKoM.

2.6.3. 3ameHa ysA3BMMbIX KOMMOHEHTOB

OTCOEeAUHUTb T[MaBHbIA KOHTYp OT npuBoAa

YA3BUMbIE KOMMOHEHTbI MPUBOAA MEPEMEHHOr0 TOKa BKMIOYAOT B Ce0SA BEHTUNATOP OXMaXOEHWUs u
ANEKTPONUTUYECKUIA KOoHAeHcaTop dunbTpa. VX cpok cnyxObl cooTHOCUTCA C paboyen cpegon u
cocTosiHneM TexobcnyxmaHusa. O6bIMHO CPOK CyXObl NOKa3aH crneayroLmnm obpasom:

KomnoHeHT Cpok Bo3moxHasa npuymnHa Kputepuu oueHku
CnyXObl noBpexaeHus
BeHTunatop 2-3ropa M3Hoc nogwmnHuka [MpoBepuTb, HE NN TPELLMH Ha
CrtapeHue nonacten nonactu
MmeeTca nn HeHopManbHas
BMOpaLUs 1 WyM Npu 3anycke
Onektponutn- | 4 -5 net lMnoxoe kayecTBO Nogayu HeT nu yTeyku xxmakocTtu
YeCcK1n NUTaHWS Ha BXOA He Bblwen nn Hapyxy
kKoHaeHcaTop Bbicokas Temnepatypa npefoxpaHuTenbHbLIA Knanax

OKpY>XX. cpeapl
YacTble ckayku Harpysku
CrapeHue anekTponuTa

N3meputb cTatnyeckyto
€MKOCTb

M3mepuTb conpoTmneneHme
n3onaumnm

CTaH,EI,apTHbIIZ CpOK Cﬂy)K6bI — 3TO nepuoa BpemMA, B Te4eHMe KOTOpOoro npmeoa nepemMeHHOro Toka
3KCnnyaTtnpyeTcAa B CrieyrLnx yCcnoBuax:

TemnepaTypa okpyxatoLLeit cpeabl: npumepHo 30°C B cpeaHeM B roay
MpoueHT Harpyskn: meHee 80%

MHTEHCUBHOCTb NCMNONb30BaHus: MeHee 20 4acoB B [EHb.

B cooTtBeTcTBMM C (*)aKTI/I‘-IeCKVIM BpeMeEHEM pa60TbI Bbl CaMN MOXeTe onpeaenntb, Korga Hy>HO MEeHATb
T€ UNN UHbIE OeTanun.
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2.6.4. XpaHeHue

I'IpM XpaHeHnn npuBoaa nepemMeHHOro Toka o6pau.|,a171Te BHMMaHWE Ha cnefywuiee:

1. ,D,epmvlTe npmneBoa nepemMeHHoOro Toka B OpMFMHaﬂbHOVI ynakoBke, B KOTOpOIZ OH 6bIn nony4yeH ot

Inovance.

Mpy ANUTENBHOM XpaHEHUW JNEKTPONUTUYECKUA KOoHAeHcaTop nopTutcs. [Mo3ToMy HyXHO
noAaBaTb HanpshkeHWe Ha MpuUBOA4 pa3 B ABa rofda, Ha Bpemsi He MeHee 5 4YacoB. BxogHoe
HanpsbkeHWe HY)KHO MeaneHHO NoAgHMMAaTb 4O HOMUHANBHOWM BENUYUHBI C MOMOLLBIO perynsTopa.

2.7. TapaHTUHOe cornaweHue

1.

2.

becnnartHasg rapaHTmna pacnpocTpaHAeTCd TONIbKO Ha caM npuBoa NnepeMeHHOro Toka.

Inovance npepgoctaBnseT 18-MecAYHyl0 rapaHTUio C AaTbl M3rOTOBIEHUS Ha Crnydyan MofoMKW
UM MNOBPEXOEHWsT NpU  HOPMAarnbHbIX YCNOBMAX 3kcnnyaTauuun. Ecnm  obopyposBaHue
3KCMIyaTMpoBasnoch cBbilwe 18 mecsues, 3@ peMOHT OyAeT B3biCKaHa COOTBETCTBYHOLLASA nnata.

CooTBeTcTBYOLLAsA NaTa B3MMaeTcs 3a NMOBPEXAEHNS B CUMY CNeayoLnX NPUUnH:
HenpaBunbHasa akcnnyaTtauus, 6e3 cobnioaeHns MHCTPYKLUA,

Moxkap, HaBoAHEHUE, HEHOPMarbHOE HanpsKeHue

Wcnonb3oBaHve NpuBofa NepemMeHHOro Toka ANl HECBOWCTBEHHbIX ANl HEro (yHKUMUA.

O O 0O

Mnata 3a TeXO6CJ'Iy)KVIBaHI/Ie B3MMaeTCA COornacHo eauvHblM cTaHgapTtam Inovance. Ecnn
nMmeeTcd cornalleHue, ero NofioXXeHna npeBanmpyroT.
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MoHTax obopyaoBaHuaA
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PyKOBOﬂ,CTBO no aKcnyartay

num maBa 3. MoHTa) obopyaoBaHus

NnaBa 3. MoHTaXx o6opyaoBaHus

3.1. Cpepa ycTaHOBKMU

Mo3uuus
Temnepatypa cpegpl

TpeboBaHus
Ot -10°C po 40°C

PaccesiHne Tenna

YCTaHOBUTb NPUBOA MNEPEMEHHOr0 TOKa Ha Heroproyer OnopHOM
MOBEPXHOCTU U NPOBEPUTL, YTO MMEETCH AOCTaTOYHO cBOGOAHOrO MecTa
BOKpYr kopryca Ans ofecneyeHuss xopollero paccesHus Tenna. Ons
3aKpensieHnsl Kopryca Ha OMOpPHON MOBEPXHOCTU WUCMOSNb3YMTE MOLLHbIE
BUHTbI UMK GONTHI.

MecTo ycTaHOBKM

lMpoBepbTe, YTO MECTO YCTAHOBKU:

Haxogntcsa Boanv oT BO3AENCTBMSA NPAMbIX CONTHEYHbIX Nyden

He xapakTepusyeTcs BbICOKOW BNaXXHOCTbIO UM KOHAEHCaumen
3awmeHo OoT BO3AENCTBUS KOPPO3MOHHLIX [asoB, [OPHYMX UK
B3pbIBOOMNACHbLIX ra3oB 1 NapoB

He cogepxut macna, rpsiau, nbinm, MeTanin4yecknx NopoLLKOB

Bubpauus

lMpoBepbTe, 4YTO MECTO YCTAHOBKM He mnoABepraeTcs BO3AEWCTBUIO
Bnbpauwum cblilwe 0,64.

He yctaHaBnuBante kopnyc psaoMm ¢ nepdopaunoHHbIMU CTaHKamMu unu
OPYrUM MexaHW4eckuM 00opyaoBaHMEM, KOTOPOE reHepupyeT BbICOKUE
YPOBHU BUOpaLMM U MEXAHUYECKME yaaphl.

3awWwunTHBIM KOpnyC

MpuBogsl MD310 c nracTMaccoBbIM KOPMYCOM HYXHO yCTaHaBnuBaTtb B
OrHeCTOMKOM  Kopnyce C  fABepsMu, koTopble  obecneuvBaioT
APPEKTUBHYIO ONEKTPUYECKYHD M MeXaHUYEeCKyl 3awmTy. YcTaHoBKa
JOIPKHa COOTBETCTBOBATb MECTHbIM U pernoHarnbHbIM MnpasunaMm u
NONOXEHWNSIM, a TaKkKe COOTBETCTBYHOLWMM TpebosaHnam IEC.

3.2. OpueHTaumsa yctaHo

N 3a3opbl Npy yCTaHOBKE

BKWU U 3a30pPbl

TpeboBaHusa kK MexaHnyeckum 3a3opam Ansa MD319 BapbupyoTCs B 3aBUCMMOCTM OT KITAaCCOB MOLLHOCTYU

npvBoda NepeMeHHOoro Toka.

Puc. 3-1. 3a3opsbl npu yctaHoske MD310

Fopsuunit Bo3ayx

'f._ Knacc TpeboBaHus Kk 3a3opam
: MOLLHOCTH
e ; 04-15kBT | A210 MM B =100 Mm
£ - | 185KBT A210 MM B 2200 MM
e o
7
b A b
- - el P
R s
e e
s p
Py e
1
L 4ok bk s
Frivs b % MpuBoA NepeMeHHOro ToKa
e i T HYXHO yCTaHaBNUBaTb
/f{f fﬁf'?-'vi}f-; ook -Ia /i/?i%////”éi BZpTMKanHO BBEpX

XonopaHbIi BO3ayx
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PykoBOACTBO NO 3KcnyaTaumm maea 3. MoHTax 060pyaoBaHust

MpuBoa nepemeHHoro Toka cepun MD310 paccenBaeT Tenno cHu3y Beepx. Ecnn HyxHO, 4TOobGbI BMECTE
paboTanu HecKOnbKO NPMBOAOB NEPEMEHHOro TOKa, ycTaHaBnmaanTe nx 6ok o 6ok.

Mpun ycTaHOBKE HECKONbKUX NPUBOLOB NEPeMEeHHOro ToKa: ecnv oauH psia NPMBOAOB NEPeMEHHOro Toka
HY)XKHO ycTaHaBnuMBaTb Hag APYrMM, MeXay HMMMW AOMKHA ObiTb M30MsLMOHHAs nnacTuHa, YTobbl OAuH
psi NPUBOAOB HE HarpeBancs OT APYroro, YTo MOXET NPUBECTU K COOsIM.

Puc. 3-2 YcTaHOBKa M30NALMOHHOMN NNACTUHbI.

| |

wlw

o0
o

alsis)

N3onsiumoHHas
T - - & NnacTuHa

= 100 mm J

3.3. MeToAa 1 npoueaypa yCTaHOBKMU
MD310 nmeeT TONbKO MiacTMaccoBbI KOPNYC U NPUrogeH ANs HAaCTEHHOrO MOHTaxa.

Puc. 3-3. HacteHHbIN MOHTax MD310
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Mepbl NPeoCTOPOXKHOCTY MPY YCTAHOBKE:

OcCTaBuTb MOHTaXKHbIe 3a30pbl, Kak ykasaHo Ha puc. 3-1, ansa obecrneveHuss OOCTATOYHOrO
NpocTpaHCcTBa ANs paccesiHsA Tenna. He 3abbiBaiTe 0 TOM, YTO TENIO UCXOAUT Takke OT OApYrnx
paboTaloLLMX KOMMNOHEHTOB B NOMELLEHWNN.

YcTaHoBUTb NPYBOAbLI NEPEMEHHOrO TOKa BEepPTMKanbHO BBEPX AN obecrneyeHuss HOpMarbHOro
paccesHusa Tenna. Ecnn B wkady ycTaHOBNEHO HECKONbKO MPMBOAOB MEPEMEHHOro TOokKa,
yctaHoBuTe nx 6ok o 6ok. Ecnu ogvH psg NpMBOOOB NMEPEMEHHOIO TOKA HYXXHO yCTaHaBnuBaTb
Haa ApyruMm, Mexgy HUMK omKkHa 6biTb M30NAUMOHHAs NnacTuHa (CM. puc. 3-2).

KpOHLUTENH A8 NoagBELUMBAHWSA OOIMKEH ObiTh BbIMOMHEH M3 HEFOPHOYEro matepuana.
,D,ﬂﬂ Cny4aeB CUIbHOIo 3arpA3HeHud MeTannM4eckon Mbifblo YCTaHOBUTE CHapPyXu LIJKad)a
TENNOOOMEHHUK U npoeepbTe, YTO MPOCTPAHCTBO BHYTPWU MNOJIHOCTbIO repMeTU4HOro LIJKaCba
ABNSAETCHA N0 BO3MOXHOCTM BOMbLLNM.
3.4. CHATMe nepegHen KpbILWKH
B cny4ae npuBogoB nepemeHHoro toka cepum MD310 HY)XXHO CHATb NMEepeaHIo KPbIWKY A0 NPOKNaaku
npoBOAOB MaBHOINO0 KOHTYpa MU KOHTYpa ynpasJiieHUA. Ha unn. Huxe NoKa3aHo, Kak CHMMaTb nepeaHo

Kpbiwky MD310.

Puc. 3-4. CHATUe nepeaHen Kpbiwkun MD310

MepeaHas
KpbIlLKa

1. HaxaTb Ha KpHOYoK,
MMEIOLLMIACS Ha N0
CTOpOHe nepeaHen

KpbILWKK
2. YXBaTuTb Mpopesb ans
nepeaHIo KPbILWKY U KpHouKa
NOAHATbL ee
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aneKTpM‘-IeCKVIe noAaKnr4yeHunA
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MnaBa 4. SneKTqueCKMe noaknro4vyeHus

4.1. CnnoBas uenb

4.1.1. Cxema noaknoyYeHus

Puc. 4-1. NoakniovyeHune cunoBbix Lenen MD310 tnexdazHoro 380/480 B (18,5 kBT n meHee)

Pe3uncTop TopmMoxXeHus

6—06
MCCB P(t) BR
N S 0o
PR g SRS U0 i e _@‘)
N o wo—"/
Tpexdasnbii 380 B 50/60 My : l‘E l +
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4.1.2. Knemmbl

n OnucaHue Knemm OAHO¢)33HOFO npuBoaa

Knemma ' HassaHue OnucaHue

L1,L2 OpHodasHbI BNoK NuTaHust MogknyeHusa K ogHodasHoMy nutaHuio 220 B

(1), () KrneMmbl LUKHbI NOCT. TOKa OBwni BXxod WMHBI NOCTOSAHHOIO TOKa

(+), BR MopkntoyeHne pesnctopa lMoakntoyeHne K pe3ncTopy pereHepaumm
pereHepavuu

u,Vv,w Bbixoapbl NpmMBoAa Nepem. Toka MoaknoyeHns K TpexdasHoMy ABuratento

,;’I'\; 3asemneHne (PE) MoakntoyeHne 3aseMneHus

N OnucaHue Knemm Tpexd)asHoro npusoga

Knemma ' HasBanue Onucanue

R,ST TpexdasHbii 650K NUTaHUS MoaknoyeHns K TpexdasHoMy NMUTaHUI0

(+), () Knemmbl LUMHbI NOCT. TOKa O6LumMIA BXOA LUMHBI NOCTOSIHHOMO TOKa

(+), BR MoaknoyeHne pesuctopa MoaknioyeHne K pesnucTopy TOPMOXEHUs Ans

pereHepaunm npuBoAHbIX 6nokoB nepem. Toka (220 B) 7,5 kBT u

HWXe, W ONnA nNpuMBOAHBLIX OMOKOB nepem. Toka
(gpyrux knaccoB HanpsbkeHus) 18,5 kBT n Huxe

u,Vv,w Bbixoapbl NpMBoAa NepeM. Toka MoaknoyeHns K TpexdasHoMy ABuUratento

1 3asemneHne (PE) MoakntoyeHne 3aseMneHus

ey

I'Ipm yCTaHOBKE NpOBOAKU o6pau.|,a|7|Te BHMMaHMe Ha cnefywuine Mepbl NpenoCTopOXKHOCTU!

CurnoBble BxogHble knemmbl — L1, L2 mnin R, S, T

Mpn nogcoepomHeHun kabens Ha CTOPOHe BXOA4a MNpMBOAA MEPEMEHHOrO0 TOKA HET HUKAKUX
TpeboBaHWi No nocrnegoBaTenbHoOCTN a3

Knemmbl WKHbI NOCTOsIHHOrO Toka: P (+), (-)

- Knemmbl (+) 1 (-) WKMHBbI NOCTOSHHOIO TOKa MMEKT OCTATOYHOE HaMpPsPKEHME NOCMe OTKMHYEHUSs]
npuesoAa nepemMeHHoro Toka. Nocne Toro kak noracHeT nHankatop CHARGE, HyXHO BbIXAaTb He
mMeHee 10 MUHYT, Npexae Yem goTparmBatbcs Ao obopygoBaHus. HecobnogeHue aToro npasuna
MOXEeT NPUBECTU K yAapy TOKOM.

- OnuHa kabens OGnoka TOPMOXEHNUA HU B KOeM Cllydae He [OOJKHa npeBblllaTb 10 m.
|/|Cﬂ0ﬂb3y17ITe BUTYIO Napy uUin XXecTkme napHble nposoa A4 napansesibHOoro coeanHeHu4.

- He nogkniovatb pPe3ncTop TOPMOXEHUA HanpAMyro K LWnHEe NOCTOAHHOIO TOKa. B NPOTUBHOM
Clny4dae OH MOXeT noBpeanTb NpuBo NepemMeHHOro Toka 1 axe Bbi3BaTb NoXap.

Knemmebl (+), PB gns nogkntoyeHus pesmctopa TOpMOXEHUS
- MNopcoeanHnTb pe3ncTop TOPMOXEHUS pPeKoMeHOyemMOoW MOAENU W NPOBepuTb, YTO ANMHa

kabensa pesucTopa pereHepauun kopode 5 meTpoB. B npoTuBHOM criyyae npueogy nepeMeHHoro
TOKa MOTyT ObITb HaHECeHbI MoBpPeXaeH!s.
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Knemmsbl U, V, W Bbixoda npveoga nepeMeHHOro Toka

- He nogkniovante koHOeHcaTop nnn 3arpaguTenbHblid PUNbTP Ha BLIXOAHOW CTOPOHE NpuBoaa
nepeMeHHoro Toka. B npoTMBHOM cnydyae 3TO MOXeT Bbi3blBaTb 4acTble OTKasbl npvsoaa
nepemMeHHOro Toka Unu gaxe ero norioMKy.

- Ecnn kabenb gBuratens CNUWKOM ANWHHbBIA, OyoeT reHepuMpoBaTbCs 3MEKTPUYECKNIA pe30HaHC
BCNeACTBUE BO3OEWCTBUSA pacnpedernneHHon €eMKOoCTU. 3TO MOXEeT noBpeauTb  U30nsuuio
ABuraTens Wnu reHepupoBaTb Oorfe BbICOKMIA TOK YTEYKW, Bbl3BaB OMNPOKWAbIBaHWE npuBoAa
nepeMeHHOro Toka AN 3aWwuTbl OT NpeBbleHus Toka. Ecnn kabenb aBuratens B AnvHy 6onblie
100 mMeTpoB, HY)XHO YCTaHOBWUTb BbIXOOHOW peakTop MepeMeHHOro Toka psgoM C MPUBOAOM
nepemMeHHOro Toka.

™

Knemma = PE

- JTOT KNemMmMa AomKkeH OblTb HaAeXXHO NOACOEeAMHEH K 3a3EMIIEHMIO, @ CONPOTUBIEHNE NpoBoaa
3a3eMIieHns OOMMKHO ObliTb MeHbwe 0,1 Om. B npoTMBHOM crnydyae 3TO MOXET Bbl3BaTb
HeHopManbHyto paboTy NpUBOAAa NEPEMEHHOIO TOKa U AaXKe ero NosioMKy.

- He nogcoeanHATb 3TOT KNeMma K HePlTpaanomy nposoAy noga4yn nUTaHuA.

- MmnegaHc npoBoga 3awmTHOro 3asemneHns (PE) gomkeH OblTb B COCTOSHMM BbiAEPXKMBATb
BOoNbLUOK TOK KOPOTKOIO 3aMblKaHUs, KOTOPbI MOXET BO3HMKATb MPU HEUCMPABHOCTSX.

- BeibpaTb pasmep npoBoga PE B cooTBeTCTBUM CO crieaytoLLern Tabnvuen:

Mnowapb no epevyHoro ce4yeHuns cba3|-|oro MuHumanbHasa nnowaab nonepe4vyHoro cevyeHus

npoBoaa (S) 3awmTHOro npoBopaa (Sp)
S<16 MM’ S
16 MM°< S < 35 MM° 16 Mm°
35 MM < S SI2

- B kayecTBe npoBoAa 3aLUMTHOMO 3a3eMIIEHNS HYXXHO MCMNONb30BaTh XENTbl/3eneHblin kabensb.
4.1.3. PekomeHayeMbIli guameTp Kabens u MOHTaXHble pa3Mepbl CUNOBbIX KNEeMM
Ob6paluaiiTe BHUMaHWE Ha criefytoLLmMe acnekTbl, Npexae YeM paccMaTpuBaTh AaThl B 9TOM pasfene:

PekomeHayemble JaHHble M MOAEnM MPMBOAUTCS TOMbKO ANs cnpaskv. [uameTp BblOpaHHOro
kabens He MmoxeT ObITb BonbLle pa3mepa Ha CneayrLmMX UITMCTPauUnsX.

ObsizatenbHoe ycrosue BbiGopa kabens: npu TemnepaType oOKpyxawuwen cpedbl 40°C B
CTabWNbHOM COCTOSIHUK, ANSi pEKOMEHAYeMbIX AMamMeTpoB MeaHOro nposoaa wunu kabens c NBX
n3onaumen — cMm. pasgen 12.4 IEC 60204-1-2005.

JaHHble B 3TOM pasgene npumeHumbl K TpexdasHomy nutaHuio 380 B. CooTBeTtcTBylOLWIME
AaHHble ogHodasHoro nnu TpexdasHoro nutanns 220 B — obpawartbcsa Ha Inovance.

Puc. 4-2. Paamepbl cunoBbix knemm MD310 - 2,2 KBT u Huxe

8.3 g5 . HaGopHbIit BUHT M4

(3mecb 1 ganee): Power = nutaHue; Motor = gBuraTens.
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Tabnuua 4-1. PekomeHayembIli auameTp kabensa u moaenb kabenbHOro HakoHeyHnka MD310 - 2,2

KBT 1 Huxe
Mogenb HomuHanbHbIn PekomeHayembin MomeHT PekomeHaoyemasi Mmogenb
npusoaa BXOOHON TOK  AguameTp Kabens  3aTArMBaHus KabenbHOro HaKoOHe4YHuKa
nepeMeHHOro (A) (MM?) (H m) KONbLO nonartka
TOKa
MD310T0.4B 19 0,75 1,2 GTNRO.75-4 | TNS1.25-4S
MD310T0.7B 3,4 0,75 1,2 GTNRO.75-4 | TNS1.25-4S
MD310T1.5B 50 0,75 1,2 GTNRO.75-4 | TNS1.25-4S
MD310T2.2B 58 0,75 1,2 GTNRO0.75-4 | TNS1.25-4S

Puc. 4-3. Pasmepbl cunoBbix knemm MD310 — oT 3,7 go 5,5 kBT

=

HaGopHblit BUHT M4

10.7

i J;.';

Ta6nuua 4-2 PekomeHayembIn guameTp Kabens u mogenb KabenbHOro HakoHe4yHuka MD310 —

ot 3,7 mo 5,5 kBT

Mogenb HomuHanbHbIn PekomeHayembin MomeHT PekomeHaoyemasi Mmogenb
npusoaa BXOOHON TOK  AguameTp Kabens  3aTArMBaHus KabenbHOro HaKoOHe4YHuKa
nepeMeHHOro (A) (MMZ) (Hm) KonbLo nonarka
TOKa
MD310T3.7B 10,5 15 1,2 GTNR1.25-4 | TNS1.25-4S
MD310T5.5B 14,6 25 1,2 GTNR2.5-4 TNS2-4S

Puc. 4-4. Paamepbl cunoBbix knemm MD310 — ot 7,5 go 11 kBT

11.5

HaGopHblit BUHT M5

Tabnuua 4-3 PekomeHAayeMbI AnameTp kabens n moaenb KabenbHOro HakoHeyHnka MD310 —

ot 7,5 840 11 kBT

Mogenb HomuHanbHbIn PekomeHayembin MomeHT PekomeHaoyemasi Mmogenb
npusoaa BXOOHON TOK  AguameTp Kabens  3aTArMBaHus KabenbHOro HaKoOHe4YHuKa
nepeMeHHOro (A) (MM?) (H m) KONbLO nonartka
TOKa
MD310T7.5B 20,5 4,0 2,5 GTNR4-5 TNS3.5-5
MD310T11B 26,0 4,0 2,5 GTNR4-5 TNS3.5-5
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Puc. 4-5. Pasmepbl cunoBbix knemm MD310 — ot 15 go 18,5 kBT

14.5 12.3 HabopHbIn BUHT M5
- )

PR

Iq’a
=01 = , i m
R[S |T ulviw
‘ @ — PM_ y | woToR
L] [ Tk

N

Ta6nuua 4-4 PekomeHayembIn guameTp Kabensa u mogenb KabenbHOro HakoHe4yHuka MD310 —
ot 15 no 18,5 kBT

Mogenb HomuHanbHbIn PekomeHayembin MomeHT PekomeHaoyemasi Mmogenb
npusoaa BXOOHON TOK  AguameTp Kabens  3aTArMBaHus KabenbHOro HaKoOHe4YHuKa
nepeMeHHOro (A) (MM2) (Hm) KonbLo nonarka
TOKa
MD310T15B 35,0 6,0 2,5 GTNR6-5 TNS5.5-5
MD310T18,5B 38,5 10,0 2,5 GTNR10-5 TNS8-6

N Cneundukauma kabenbHOro HaKOHe4YHUKa

PekomeHayembli  KabernbHbI  HAaKOHEYHUK npou3BoauTcs npegnpuatnem Suzhou Yuanli Metal
Enterprise.

Puc. 4-6. BHewHU BuA 1 pasmepbl peKoMeHayemoro kabenbHoro HakoHedyHuka GTNR (konbLo)

Mopenb
kabenbHOro MHCTpyMEHT
HaKOHEeYHWKa 00XUMKMN
GTNR2.5-4 4.5 29 7.0 5.0 20 8.0 4.3 1.0 180 5.0
GTNR4-5 5.2 i6 7.0 6.0 20 100 53 100 200 7.0 RYO-8
— — — - e — - — . 'lll"ill'T__B
GTNRE-5 6.0 42 8.0 6.0 30 10.0 53 1.0 230 7.0

RYOD-14
GTNR10-8 7.0 5.0 a.0 8.0 35 124 64 1.0 210 7.0

Puc. 4-7. BHewHnn BUA 1 paamepbl peKOMeHAyemMoro kabenbHoro HakoHedyHuka TNR (konbLo)

i
|
/, > T —
« Rt F abEEES. g| —i—- ".""J,'""’ _________ S i D
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\-'1_ __.__)'I = ' L =l , . i e 5
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Mopgenb Pasmep
kabernbHOoro kabens NHCcTpymMeHT
HakoHeyHuka AWG/  mM° 0BXNMKMN
MCM
TNRO.75-4 | 22-16 | 0,25- 2,8 1,3 45 6,6 8,0 4,3 15,0 RYO-8
1,0
TNR1.25-4 | 22-16 | 0,25- 3,4 1,7 45 7,3 8,0 5,3 15,8 AK-1M
1,65

Puc. 4-8. BHewHnn BUA 1 paamepbl pEKOMEHAYeMOro kabenbHoro HakoHe4yHuka TNS (nonaTka)

Mogensb
kabernbHOoro NHCcTpymMeHT
HaKoHeYHuvKa O0BXUMKM
TNS1.25-4S | 22-16 | 0,5- 3.4 1,9 4,7 6,5 6,4 4.3 16,0 RYO-8
TNS1.25-4S | 22-16 35? 34 1,9 4,7 6,5 6,4 4.3 16,0 YYT-8

TNS2-4S 16-14 115 4,0 2,4 4,7 6,5 6,4 4.3 16,0

TNS3.5-5 12-10 22(25 5,0 34 6,4 8,0 8,0 53 18,0

TNS5.5-5 12-10 jg 5,6 3,6 6,5 8,0 9,0 53 19,5

TNS8-6 8.0 gg 7,0 4,6 8,6 8,5 12,2 6,7 24,0

10,5
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4.2. Llenu ynpaBneHus

4.2.1. OnucaHue Knemm

N PasmelweHne knemm

+10V| GND| 485+| 485- com| DO1| FM | cME
GND| A | AIZ|AD1| OF | DI | DI2 | DI3| DI4| DIS |CoOmM|+24V | |TIAJT/IB| TIC
N OYHKUMUN KNneMmm
Tabnuua 4-5. OnucaHne ncnonb30BaHUs KNEMM KOHTypa ynpaBneHus
Tun Knemma HavmeHoBaHune OnucaHue
MNutanne +10V GND MNutanue +10V MNopgaya nutaHma +10 B Ha BHewHUN
6rok. O6bl4HO  uMcnonb3yeTca  AnA
MUTaHWS BHELLHEro noteHumMomeTpa 1 —
5 kOmM. Makc. BbixogHoM Tok: 10 MA
+24V COM MNutanue +24V MNogaya nutaHma +24 B Ha BHeEWHUNA
6rok. O6blMHO  uMcnonb3yeTca  AnA
nutaums knemm DI/DO  wn  BHEWHWX
ceHcopoB. Makc. BbixogHon Tok: 200 MA
OP Knemma Bbixoga MopknoyeHne Kk +24V N0 yMOMYaHuio.
BHELLHero MopkntoyaTb nNuodo k +24V, nnoo kK COM,
WUCTOYHMKA MUTaAHWUS | B 3aBUCUMOCTU OT 3aJaHus Nepemblyku
J7. Ecnn  HyxHO,  4TOOBI DI1-
DI5 ynpasnsanuck BHELLHVMU
curHanamu, OP HyXHO OTCOeAUHWUTb OT
+24V N NOAKMNIOYUTL K BHELIHEMY
NCTOYHWKY nuTaHus (ybpaTb nepemblyuky
J7).
AHanoroBble All GND | Ananorosbin Bxog 1 - [nana3oH BXOOHOrO HarnpsKeHWs:
BXOAbl ot 0 go 10 B nocr. Toka
ConpoTusneHue Ha Bxoge: 22 kKOm
Al2 GND | AHanoroBbil Bxoga 2 [nana3oH BXOQHOro HanpsXXeHus:
ot 0 go 10 B nocT. Toka / 4-20 mA
ConpotuneHne Ha Bxoge: 22 KOm
Lindpposble DI1 OoP Lincpposon Bxopa 1 N3onsaums c onTonapou,
BXOAbl DI2 OoP Lincpposown Bxop 2 COBMECTMMas C BXOA4aMu ¢ ABOVHOM
DI3 OoP Lincpposown Bxoa 3 NoNAPHOCTbLIO
Dl4 OoP Lincpposown Bxopa 4 ConpoTtusneHue Ha Bxoge: 2,4 KOm
[vnanasoH HanpsikeHWs Ans BXOOOB:
9-30B
DI5 OoP BbicokockopocTHOM Momnmo cxopcTBa xapakrepucTtuk ¢ D1-
UMNYNbCHBLIN BXOA D4, D5 mMoOXeT TaKke WCrnorb30BaThCA
ONsi BbICOKOCKOPOCTHBIX  MMMYMbCHbIX
BXO[IOB.
Makc. yactoTa Ha Bxoge: 20 kl'y,
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Tun Knemma HavmeHoBaHue ' OnucaHue
Lindpposble DO1 CME Lincpposon Bbixoa 1 | MHOrodyHKUMOHANbHLIN BbIX0[, c
BbIXoAbl FM COM BbICOKOCKOPOCTHOM | OTKPbITBIM KONMEKTOPOM
UMMYNbCHLIN Bbixod | [nanas3oH BbIXoAHOro HanpskeHus: 0 — 24
B
[unana3soH BbixogHoro Toka: 0 — 50 mA
[Onana3oH BbixogHon 4YactoTbl DO1 n FM:
or 0 pmo 50 «kly. [Mepembluka J6
3akopaynBaer CME n COM no
YMOSYaHUIO.
AHanorosbin All GND | AHanoroBbin Bbixod | Bbixog HanpsKeHns unu TOKa,
BbIXO[, 1 onpegensemMbl 3agaHnemM nepemblykm J5
[wanasoH BbIxogHoOro HanpskeHus: 0 — 10
B
[nana3oH BbixogHoro toka: 0 — 20 mA
KoMMyHuKaums 485+ 485- | NHTepdbenc WHTepdenc wnHbl KOMMyHUKaumMm RS485,
KOMMYHWKaLnn npoTokon Modbus
CkopocTb nepepaunm paHHbix: ot 300 go
115200 6ut/c
Makc. uncno yanos: 32
PesncTtopHbli nepekntodatens knemm: S1
(oba OWM-nepeknovatens DOIXKHbI
ycTaHaBnmeaTbcsa Ha ON).
PeneiiHble TIA T/B HopmanbHo
BbIXoAbl 3amMkHYTbIN (NC) MponyckHas cnocoBHOCTL KOHTaKTa:
Knemma 250 B nepem. Toka, 0,2 A
TIA T/IC HopmanbHo 30 B nocrT. Toka, 1 A
pasomkHyTbI (NO)
Knemma
BcnomoraTensHele | J1 NHTepdeic MopknounTb K BHeLWwHen paboyen naHenu
NHTEepdencsl BHeLLHen paboyen
naHenu
UHTepdenc NHTepdenc ana 40-KWMbHbIX nnaTt KAeMM W OMUMOHHBLIX nnaT
KapThbl (nnaTa pacwupennsi Bxoga/Bbixoda 1 KapTbl PasHbIX LLWH)
pacLimpeHms

4.2.2. CxeMbl NOAKNOYEHUA

n MogknroyeHume All

AHanoroBble cCUrHamnbl Ha HWU3KKUX YPOBHAX MOryT noasepratbCd BO34ENCTBMSIM BHELWWHUX nomex. [Ona
CHWXXEHUs 3TOro BO3AenCTBUS Ans nepena4yn aHanoroBblX CUrHaNoB HYXXHO 0bs13aTeNbHO UCMNOMb30BaTb

3KpaHupoBaHHble nposoga Kopoye 20 M.

Puc. 4-9. Cnoco6 noaknioveHus Ans UCMosfb30BaHMUA C aHanorosbiM BXogom 1

< 20 m

+10y

MoTeHumMomeTp =

Al

]
Z|‘.
!
I

GND

1) PE

[

Moa10

B cuctemax, roe aHanoroeble curHanbl MoaBepraTbCA BO3AEWCTBUSIM  CUIbHBIX BHELIHMX MOMEX,
yCcTaHOBUTE (UNbTPYIOLWNIA KOHAEHCATOp WNM  (DEeppUTHbIA  MarHUTHbIA CEpOEYHUK Y MWCTOYHMKA
aHanoroBoro curHana.
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n MNoakntoyeHune DI1-DI5 (noTpebutenb, UICTOUYHMUK)

[Ae 9TO BO3MOXHO, UCMOMb3ynTe ANd nepegavnm AWCKPETHbIX CUrHamnoB 3KpaHWpPOBaHHble MpOBOAA
kopoye 20 m. Ecnn ycTaHoBKka npegnonaraet akTMBHOE YyNpaBrieHNe, HYXKHO MCNONb30BaTb UNbTPbLI AN
HegonyweHns Toro, YTobbl LM@POBbIE CUrHambl BbI3blBariM NMOMEXM Ha UCTOYHWKE NuUTaHusa. B Takux
crnyyasix peKoMeHAYeTCs UCMONb30BaTh KOHTAKTHBIN PEXWUM YNpaBneHus.

1. NoakntoyeHne npuemHuka (SINK)

Puc. 4-10. NopknioyeHue B pexmnme SINK

—————————————— 1 [o—————mmmmmm e mm—mmm—e o

| | 424V
: +24V A
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|
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BHeLwHWi KOHTponnep MaHenb ynpaBneHusi NpMBOAOM NepeM. ToKa
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Pexum SINK valye Bcero ucnosnb3yeTcsi B pexume nposoaku. OH Takke SIBASIETCH PEXUMOM MPOBOAKM
Mo yMONn4yaHuio, B KOTOPOM 3akopayumBatoTcst knemmbl +24V n OP.

Utobbl nogaTb NUTaHWME OT BHELIHEr0 WCTOYHMKA, y6epMTe nepemMblyKy J7, nopcoegnHuTe nncC
BHELLUHEro WCTOYHMKA nutaHua +24V k knemme OP, a MUWHYC BHEWHero MUCTOYHMKa MUTaHuAa — K
COOTBeTCTByPOU.J,eVI krnemme DI yepes KOHTaKT Ha BHELUHEM KOHTponsepe.

B pexume nposopku SINK He nopcoeaunHsnTe knemmbl DI pasHbiX NpMBOAOB MEPEMEHHOro TOKa
napannensHo, B MPOTUBHOM Criy4yae MOryT npou3onTu owwunbkn uudcppoBoro Bxoga. Ecnm HyxHO
NOAKMIOYMTL HECKOMbKO pasHbIX MNPUBOAOB NEPEeMEeHHOro ToKa napannernbHo, noAcoefuHuTe AMOoA
nocnenosaTtenbHO K LUpoBOMY BXoAy. XapakTepuCTWKM auoda OOIMKHbI YAOBMNETBOPSATL Cnefylowmm
TpeboBaHusIM:

HomuHanbHbIM TOK B NpoBoasLLeM HanpasneHun If: > 10 mA
MapeHune Toka B NnpoBoasweM HanpaeneHun Vi: <1 B
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2. NopknroyeHne nctovyHuka (SOURCE)

Puc. 4-11. NoakntoyeHue B pexume SOURCE

e O

[

: +24V '

24V 1 T !
1

i |

/_'{"— 'DP — I

I vl I

JI, Vi ~ :

D, 2.4k L S

I I

I |

1 |

| |

! |

! |

I I . o

E— ! |

 — ,.f' |

(DIE 2.4 [ | “ -

! I

. |

= COM !

: MaHenb ynpasneHus NpMBOAOM nepeM. ToKa :

I |

L __________________________ —

Onsa ncnonb3oBaHusa pexnma nposoakn SOURCE, noacoeauHute knemmy OP k knemme COM ¢ J7 u
nogcoefuHuTe +24V Kk cooTBETCTBYIOLEMY KneMmme DI yepes KOHTaKT Ha BHELLUHEM KOHTpOJIepE.

UTobbl MogaTb MUTaAHME OT BHELUHEro WCTOYHMKA, yGepuTe nepembluky J7, MOACOEAMHUTE MUHYC
BHELLIHEro UCToYHMKa nNuTaHus 24V k knemme OP, a nnioc cooTBeTcTBYOLLEH KnemMbl DI noacoeanHuTe
yepes KOHTaKT Ha BHELLIHEM KOHTpOrnepe.
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n MopgknioyeHue DO (undpoBoro Bbixona)

Ecnn knemma uMpoBOro BbIXOAa [OOMKEH NPUBOOUTL B [OBWXKEHME perne, HYXHO YCTaHOBUTb
nornowjarvlmMin  anoa, Ha kKaTylike pene. JToT Avohd NpedoTBpallaeT WHAOYKTUBHbIE TMNepexodHble
KOMMYTaLIMOHHbIE MPOLECChI, BbI3biBAOLIME MOBPEXAEHUS CUCTEMbl MuTaHusa 24 B nocT. Toka.
MornoluatoLumin aMon AOMKEH MMETb HOMUHATbHbIA TOK B NPOBOAALLLEM HanpasneHut 50 MA.

Puc. 4-12. Cxema noagknoyeHmna DO

oo W
[ Pene ] EED‘MOA
|

CME

i
L

COM O0——

Ecnvu knemma FM wucnonb3dyeTca Ans BbIXoda MOCTOsSHHOrO wumnyneca FMP, oH pgonyckaet
MakcumManbHbI Bbixo YacTtoTbl 100 kU,

MpumeyaHue

Mpn ycTaHoBKke nornowiarLiero guoga obsisatenbHoO cobrnioganTe npaBubHYHO MOMSIPHOCTb BO
nsbexaHune NoBpexXaeHns cucTembl NUTaHus 24 B nocT. Toka npu Hanuumm UM poBoro Beixoa.
CME u COM uMeloT BHYTPEHHIO M30M4LMI0, HO 3aKOPOY€eHbl nepemblukon J6. B aTtom cnydae
DO1 npuBoanTcs B OBWxXeHUe oT +24V no ymonyaHuio. Ybepute J6 n nogcoeauHUTe BHELLUHUIA
WCTOYHMK NuTanHma Kk knemme CME, ecnm Bam HyxHO npuBoguTb DOL OT BHELUHEro MUCTOYHMKA
nUTaHuS.
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4.3. NMpumep TMNOBOIro NOAKIIOYEHUA NpuBoAa
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MpumeyaHus

O yKasblBaeT KrneMMy CUIOBbIX Lienewn, j yKasbiBaeT Knemmy Lernen ynpasneHus.

Bbibepute pesnctop pereHepauuu B COOTBETCTBMM C Bawumu paktmyeckmumm TpeboBaHMAMM.
Bonee geTtanbHO CM. pyKOBOACTBO MO BbIOOpY pe3ncTopa pereHepaumu.

CurHanbHble Kabenu HyXXHO npoknagpiBaTb OTAENbHO OT CWUMOBbIX. Ecnn curHaneHble kabenu
nepecekalTcsa C curnoBbiMu kabensmu, TO nNocTapanTechb, 4ToObl 3TO MepecedeHune Gbino noa
yrnom 90°. B KauyecTBe curHanbHOro kabens nydile ucnonb3osaTth kabenb STP, a B kadecTse
CUINOBOr0 — TPEXXKWMbHbIV kabenb. HoMWHanbHble AaHHble CUNOBbIX Kabenewn AOMmKHbl ObiTb
Bblle, 4YeM pAnA kabenen cTaHOapTHOrO ABuratens, WNM OHW [OJKHbI COOTBETCTBOBATb
TpeboBaHNAM HACTOSLLEro PyKOBOACTBA.

J4 n J12 — 3TO nepeMblYKM KOHEYHOro pe3ncTopa KoMMyHukauum RS485. [Npu nogcoeavHeHUn
KOHEYHOro pesuctopa nogcoeauHante ux Kk RS485 ogHoBpeMeHHo. Korga KOHeYHbINn pesncTop
He noAcoeAnHeH, NOACOeAUHSNTE UX K HOPMaribHO 3aMKHYTOMY OQHOBPEMEHHO.

T/A, T/B n T/C ncnonb3ytoTcs Ha TOM YCIOBUW, YTO HOMMHANbHLIA TOK paBeH 0,2 A, a paboyee
HanpsbkeHne 250 B nepemeHHoro Toka. Ecnu TOK Harpyskm oyeHb GONbLIOW Mnu nodaeTcd
eMKOCTHas Harpyska, goGaBbTe BCrMoOMoraTenbHble perne. B NpoOTMBHOM criydae KOHTaKTbl
BbIXOOHbIX penie MoryT ObITb MOBPEXAEHBI.
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PykoBOACTBO MO aKcnnyarauuu Fnasa 5. Qkcnnyartauus

MnaBa 5. AkcnnyaTaums

5.1. Paboyas naHenb - BBegeHue

Paboyass naHenb, nokasaHHas Ha puc. 4-1, No3BoONSET OTCnexuBatb paboTy CUCTEMBbI, U3MEHSTb
napameTpbl U 3anyckaTb UnNu octaHasnueate MD310.

Puc. 5-1. fletanu paboyen naHenu

N UHgn KaTOpbl COCTOAHUA

VMeeTcsa YeTbipe nHanKaTopa COCTOSIHUSI HaBepXy paboyen naHenu (KpacHble CBETOANOAbI).

FWD/REV OFF — yka3biBaeT Ha BpalleHne asuratens B obpaTHOM HanpasnieHnu
ON — ykasblBaeT Ha BpalleHune ABuraTens B HanpasneHuu Bnepes
REMOTE OFF — ykasbiBaeT, 4yto MD310 ynpasnseTcsa ¢ naHenu

ON - ykasbiBaeT, Yto MD310 ynpasnseTcs AUCTaHLWUOHHO

MWI'AHUE - ykasbiBaeT, 4To MD310 ynpaBnseTcs Yepes LWNHY JaHHbIX
RUN/ERR OFF — yKka3sbiBaeT Ha COCTOSAHNE «CTOomM»

ON (3eneHblin) — ykasbiBaeT Ha COCTOsIHUE «B paboTe»

ON (KpacHbIN) — yka3blBaeT HA COCTOSIHUE HENCMPABHOCTU

TUN/TC ON — yKasbiBaeT Ha pPeXxuM yrnpasreHns KpyTawmumM MOMEHTOM
MWIAHWE (megneHHoe) — COCTOAAHME aBTOHaCTPOWKM

MWIAHUE (6bicTpoe) — cocTosiHMe HeEUCNPaBHOCTU

n CBeToauMOAHbLIN Aucnneun

Ovcnnen Ha cBeToanodax Ans BOCNPoM3BeAeHNs AaHHbIX (5-3Ha4YHbIN) NOKa3biBaeT CAeAYOLLYIO
NMHpopmaumio:

3aJaHune 4acToThl

BbIXOJHasi yactoTa

nHpopmaumst 06 oTCnexXmnBaeMbiX AaHHbIX
Kop owimnbkn
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N OcHoBHbIe BYHKLMK

KnaBuwa HanmeHoBaHue PyHKUUA

@G MporpaMmmupoBaHue Bxoa B MeHto YpoBHS | unu Bbixon U3 Hero
BosBpar B npeabiayliiee MeHo
h Enter (Beog) - Bxop B kaxabl ypOBEHb MHTEperica MeHo

ENTE
I'IonTBepwJ,eHwe 3agaHna  BOCNpoun3BOAMMOIO  Ha

ancnnee napametpa
Beepx - [lpn HaBurauum B MeEHIO — nepemelleHne BBeEpX Mo
OTKPbITbIM 3KpaHam
Mpn pepakTMpoBaHMM BENWYUHBI  MapameTpa —
yBenuMyeHne BOCnpon3BeaeHHON BENUYMHbI
Koroa npuBog nepemeHHoro Toka B pexumme RUN —
yBENMYNBAET CKOPOCTb
BHu3 - [lpn HaBurauum B MEH — NepemMeLleHue BHU3 Mo
OTKPbITbIM 3KpaHam
Mpn pepakTMpoBaHWM BENWYUHBI  MapameTpa —
YMeHbLUEeHWe BOCNPOU3BeAeHHON BENNYMHBI
Koroa npuBog nepemeHHoro Toka B pexumme RUN —
YMeHbLIAeT CKOpOCTb
Shift (Caswr) - Bbibop BOCMpOM3BOAMMOrO MNapamMeTpa B COCTOSIHUM
paboTbl MM OCTAHOBKM
Boibop undpbl AONS  U3MEHEHUS NPU  U3MEHEHMUM
BENMYMHbI NapamMmeTpa
3anyweHo B paboty | 3anyck npuBoga B paboTy MpuM  WCMNOMb30BaHWM  peEXMMA
ynpaBneHusi ¢ paboyen naHenw.
MpumeyaHue: HeakTmBeH npu  MUCNONb3OBaHUN  pexuma
yrpaBneHusa ¢ KNneMMHMKa Unn Yepes KOMMYHUKaLUN.
Crton/C6poc - OcTaHoBKa npuBOoga MNEPEeMEHHOro  Toka  npu
HaxoxgeHuu B cocTosaHun RUN
BbinonHeHne cBpoca npu HaxoXgoeHun npueoga B
coctosiHum FAULT (owmnbka)
MpumeyaHue: PyHKLUMM 3TOW KNaBULIK MOTYT ObiTb OrpaHUYEHbI
3a cyeT npuMeHeHus pyHkumm F7-02.
MHoro- BbinonHseT (yHKUMIO NepeknoyeHusd, Kak 3TO onpeaeneHo
MF dyHKUMOHanNbHas 3apgaHveMm F7-01, Hanpumep, Anst GbICTPOro nepeknyeHus
NCTOYHMKA NN HanpaBieHUs KOMaHabl.

'§_® @ ®

6,
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5.2. CTpyKTypa MeHIo paboyen naHenu

Paboyas naHens MD310 MeeT Tpu YPOBHSI MEHIO:
1. YposeHb |: rpynna gpyHKUMOHaNbHbIX NapaMeTpoB
2. YposeHb lI: pyHKLMOHanNbLHbLIA NapameTp

3. YposeHb lll: BenuunHa yHKLMOHANLHOro napameTpa

Puc. 5-2. CTpykTypa Tpex ypoBHeN MeHIo

1

=
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PaboTta Tpex ypoBHEl MEHIO NoKa3aHa Ha CrieAyoLlen nnncTpauum:

Mapametp

COCTOSHUA

(akpaH no

VMOMNYaHuio) MeHto YpoBHs |

@

m b

@ Bosspar Bosspar
&
MeHto YpoBHs ||

(3)

g | © | mEe F0-04

@ Bosspar n@

i
=
MeHto Yposhs Il {

R

EHTER!‘
Haxatb 13 MeHto YpoBHs lll, 4Tobbi:
1. CoxpaHuTb BENWYUHY 3aaHHOro BaMu napameTpa;

2. BepHyTbcsa B MeHIo YposHs I, u ganee
3. BbibpaTtb crnegyowmii yHKLMOHANbHBIN NapameTp.

FRG
HaxaTb C 13 meHto YpoBHs I, 4Tobbi:

1. BepHyTbCsi B MeHI0 YpoBHs || 6e3 coxpaHeHus1 BeNWYMHbI NapaMeTpa M OCTaTbCHA Ha TeKylieM
YHKUMOHANLHOM KoAe.
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Ha cnegyowmx unnoctpaumnax nokasaHo, kak nameHaTs F3-02 ¢ 10.00 My Ha 15.00 I,

Puc. 5-4. UameHeHue F3-02 ¢ 10.00 Ny Ha 15.00 Ny

+3-00 SRR ¥ 3-00 F3-03

N HenameHsemble napameTpbl

Mpn pabote B meHO YposHs lll, ecnun napameTp He BKko4YaeT B ceba mwurawowyo umdpy, To 3TOT
napameTp U3MeHUTb Hemnb3s. MiMeeTcqa ABe BO3MOXHbIE NPUYKHBI 3TOrO:

1.

(DyHKLI,VIOHaJ'IbeIﬁ napameTp, Bbl6paHHbIl7| BaMu, npeagHa3Ha4dYyeH TOJIbKO AnA 4YTeHud, no
cneaywmM npuvnHam:

o [wucnner nokasblBaeT Mogens NpMBoga NepemMeHHOro Toka,;
0 [Owucnnen nokasbiBaeT akTM4ecKkui napameTp, 0GHapyXeHHbIA CUCTEMON;
0 [ucnnen nokasbiBaeT TEKYLLYIO 3annckb napamMeTpa.

BocnpoussegeHHbI DyHKUMOHAMbHBIN NapameTp He MOXeT ObiTb M3MEeHeH, Moka MpuBOA
nepemMeHHOro Toka HaxoamuTcs B coctosHum RUN. 3Tn Tvnbl napaMeTpoB Bbl MOXETE U3MEHSITb
TONbLKO TOrAa, Kkorga NpUBOA NEPEMEHHOINO TOKA HAXOAUTCA B PEXUME OCTaHOBKW.
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5.3. O6wasn opraH13sauus pyHKLMOHamNbHbLIX NapaMeTpoB

MD310 BkntoyaeT B cebs ctaHgapTHble pyHKumm B rpynne F n HoBble pyHKUMOHanbHbIe rpynnbl A n U,

Kop ¢hyHKLMOHaNbHOM ‘ OnucaHue MpumeyaHue

rpynnbl

Ot FO po FP "pynna KogoB cTaHAapTHbLIX PYHKLUNIA MapameTpbl cTaHOAPTHLIX
yHKUUI

Ot A0 o AC "pynna KogoB NPOABUHYTLIX OYHKLINIA Koppekums AI/AO (aHanoroBbix
BXOAOB/BbIXOA0B)

OT1 U0 po U3 "pynna koaoB OYHKLMIN COCTOSIHUSA BocnpownsseneHune 6a3oBbIx

paboTbl napameTpoB

N Bbibop rpynnbi chyHKLUMOHaNbHbIX NapamMeTpoB

Puc. 5-6. Bbi6op rpynnbl (oyHKLMOHaNbHbIX NapaMeTpoB

Mapametp
COCTOAHMA
(3kpaH no
VMOMNYaHuio) MeHto YpoBHs |
P
| PaG
p—
— 7
— >
F "
.y ENTER)
(e Bosepar Bosgpar —
L L i
F Y
MeHto YpoBHs ||
L J
— s
ww | @ | e [F0-04
—
ik
~ —*:r:'} -
|P5  Bosppar e —
-
rF
MeHto YpoBHs |lI §
F
- o) v

N Bbi6op BocnponssegeHus rpynn A m U

BenuunHa, koTopylo Bbl 3agaeTte (pyHKUMOHanbHbIN napameTtp FP-02, onpegenseT, BOCNPOM3BOANUT U
pabo4yasi naHens rpynnbl U u A.

Benuuunxa FP-02 ' Fpynna A Mpynna U

00 He Bocnponssogntcs He Bocnponssogntcs
01 He Bocnponssogntcs Bocnpoussogutcs

10 Bocnpoussogutcs He Bocnpoussogntcs
11 (no ymon4yaHwuio) Bocnpownssogutcs Bocnpownssogutcs
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5.4. Pa6oTa (pyHKUMOHaNbHbLIX NapamMeTpoB
5.4.1. MpocMoTp 1 pefgakTUpoBaHue (PyHKLUMOHANbLHbLIX NapamMeTpoB
N MpocMoTp (hyHKUMOHANbHLIX NapaMeTPOB

MD310 obecneunBaeT TpuU pexunma BOCMPOU3BEAEHUA ANS NPOCMOTPa (PyHKUMOHAIbHbLIX NapamMeTpoB.,
onncaHHbIX B Tabnuue 5-1.

Tabnuua 5-1. Pexxumbl BocnpousBeaeHus pyHKLMOHaNbHbIX NapamMmeTpoB

Pexum BOcCrnpoun3BeneHus beHKLIVIOHa.ﬂbeIX HanmeHoBaHue napameTpa

napameTpoB

Ba3soBbil pexum m}

Pexum BbicTporo npocmoTpa, onpeaensieMbin USE
nonb3oBaTenem r

PexuM GbICTPOro NpocMoTpa, U3MeHSEMBIN
nosnb3oBaTenem

-bASE]

BkntoyaeT B cebs Bce dyHKUMOHanbHble napameTpbl MD310. MNMocne nepexopga paboyen naHenu B
3TOT PEXMM BOCMPOU3BOANTCSH MEHIO YPOBHS .

Mo3BonsieT BaM NpocMaTpuBaTh U U3MEHSATb OGbIYHO KUCMONb3yeMble YHKLMOHamMbHbIE NapamMeTpbl.
Mocne nepexoda pabo4yeit nNaHenuM B 3TOT PEXMM BOCMPOM3BOOAUTCA MeHK ypoBHa I, a

PYHKUMOHaNbHbIV NapamMeTp BOCMpou3BoauTca ¢ bykson “U” B Buae npedwmkca - Hanpumep, uF3.02
0b03HavaeT pyHKunoHanbHbIN napameTp F3-02.

MapameTpbl, onpegensemble nonb3osBaTenem, BKOYeHbl B rpynny FE. B 3Ty rpynny MOXHO
BKIMOUNTE Makcumym 30 napameTpoB. Ecnv 3agaHo 0.00, 3To nokasbiBaeT, YTO HE BbIOPAHO HUKAKNX
dyHKUMoOHanbHbIX napameTtpoB. Ecnm  Bocnpoussoautcs NULL, 3To rosoput TOM, 4TO
ornpegenaemMmoe rnonb3oBarenemM MeHio nycroe.

anI WHMLManM3aumm B ornpegenseMomMm nosnb3oBaTenieM MeHH coxpaHeHo 16 CbYHKLI,I/IOHaJ'IbeIX
napameTpoB, KaK 3TO NMOKa3aHO B Tabnuue Huxe.

Tabnuua 5-2. 16 dpbyHKLMOHaNbHbIX NapamMeTpPoOB, COXPaHeHHbIe B onpeAensieMom
nonb3oBaTenemM MeHIo

PyHKLMO- HanmeHoBaHue napameTtpa PyHKLMO- HanmeHoBaHue napameTtpa

HanbHbINA KO, HanbHbINA KO,

F0-01 Pexum ynpasneHns geuratenem 1 | FO-02 BbI60Op NCTOYHUKA KOMaHAbI

F0-03 Bbibop kaHana yctaHoBkM 3agaHusa | FO-07 Bbi6op coBMeLLEHMSA NCTOYHMKA
OCHOBHOW 4acTOTbI 4acToThl

F0-08 3agaHHasg YyactoTa FO-17 Bpems yckopeHns 1

FO-18 Bpemsa samegnenus 1 F3-00 3apanwue kpvson V/F

F3-01 dopcrpoBaHne KpyTSLLErO F4-00 3apanne gyHkuum DI
MOMEHTa

F4-01 Bbi6op ¢yHkumm DI2 F4-02 3apgaHve gyHkuum DI3

F5-02 Bbi6op cyHkumm pene (T/A-T/B- F5-07 3apaHne gpyHkuumn AO1
T/C)

F6-00 Pexum nycka F6-10 Pexvm octaHOBKM
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BknioyaeT B cebA yHKUMOHamNbHble nNapameTpbl, KOTOpble MOAUMUUMPYIOTCA [0 BeENUYMHbI,
OTMIMYHOM OT yMOI4aHus; COOTBETCTBEHHO, reHepupyeTca nNpmMBoAomM aBTomatuyecku. Nocne Bxoaa
paboyert naHenn B 3TOT PEXMNM BOCNPON3BOANTCSH MEHIO YPOBHS Il.

0nsa umknmyHoro npoxoga no TpeMm pexunmMam BocnpounseseaeHusa (*)yHKLI,I/IOHaJ'IbeIX napameTpoB

MF-K o
Haxxmute . B kaxxgom pexvme cnocoB, KOTOpPbIA UCMOMb3yeTcsl Afst MPOCMOTPa U MoaudUKaLmm
BENMYMHBLI NapaMeTpoB, GyAeT TOT xe, YTO NokasaH Ha puc. 4-3.

Puc. 5-6. MNepekntoyeHue Mexay Tpemsi pexxmmamMmu BocrnpoussegeHns (pyHKUMOHaNbHbIX

napameTpoB
Mapametp Pexum, onpegensiemsii Pexum, nameHsiemblit
COCTOSIHMA (3KpaH BasoBblii pexum (Bce nonb3oBaTenem (orpaHu4eH norb3oBaTenem (M3veHsieMble
110 VMONYaHuio) (hVHKLMOHaNbHbIE NapameTpbl) rpynnoi FE) { napameTpbI)
(‘_\ II/_'\ i N, Ii‘_\
ol [T [T 24 [T
2 RS & | mmm >, ENE
e e ek _ J FR@3=x S =1 | Y / -
Paboyas knasuwa
He HaxaTa B
TeyeHue 2 cek ~ — D
o i ot e b oo
|__FO] cFO0 1]

BenvuuHa, koTopylo Bbl 3agjaeTe Ans  dyHKUMoHanbHoro napametpa FP-03, onpegenser,
BOCMPOM3BOAMT N1 paboyasi naHenb (PyHKUMOHAanbHbIE TPYMMbl GEICTPOro NPOCMOTPa, onpeaensemslie
nosnib3oBatenemM, M ObICTPOrO MPOCMOTPa, U3MeHsieMble nonb3oBaTeneM. BasoBbil pexum Bceraa
JOCTYMEH.

Ta6nuua 5-3. 3agaHue FP-03 gnsa BbiGopa peXxMMoB BOCNpou3BeAeHUsA GbICTPOro npocMmoTpa

Benuuuna FP-03 Fpynna, usmeHsemas Fpynna, onpeanensemas
nosnb3oBaTenem nonb3oBaTenem

00 He BocnpoussoauTtcsa He BocnpoussoauTcs

01 He BocnpoussoauTtcsa Bocnpownssoaurcs

10 Bocnpowussoautcs He BocnpoussoauTcs

11 (no ymon4yaHwuio) Bocnpownssogutcs Bocnpownssogutcs
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N PegaktTupoBaHue (pyHKLMOHaNbHbIX NapamMeTpoB

[aHHbI MeToq pedakTMpoBaHMs Yalle BCero MCrosb3yeTcs npu nycke B paboTy Ha mecTe.

HaxvmaTtb cTpenkn «BBepx» (@) N «BHU3» (@) B MeH YpoBHsA | ond GbICTPON CMEHbI
rpynnbl YHKUMOHArBbHBIX NapaMeTpoB.

HaxumaTtb cTpenku «BBepx» (@) N <BHU3» (@) B MeHI0 YpoBHs |l A4ns GbICTPOro yBenuyeHus
UMK yMeHbLUEHNS HoMepa pyHKLMOHANbLHOro napamMeTpa.

HaxvnmaTtb cTpernkun «BBepx» (@) N «BHU3» (@) B MeH YposHs Il ans 6bicTporo
YBENUYEHNA WM YMEHbLUEHUS BenuYMHbl OYHKLMOHANbLHOrO napameTpa. Afi COXpaHeHus
3apgaHna Haxmute ENTER. [1ns oTMeHbl 3agaHus Haxxmute PRG.

5.5. OnpegeneHue u pa6oTa knaBuwmu MF.K

Bbl  moxeTe onpenennTtb beHKLI,I/IIO (nepeKmoquwe UCTOYHMKa KOMaHAbl WUNX nepekn4vyeHne

MF-K
HanpaBreHus paboTbl NpMBOAA) KNaBumLN B F7-01. bonee nogpobHo cM. onucaHue F7-01.

5.6. MapamMeTpbl NPOCMOTpPa COCTOSIHUSA

[ns npocmoTpa napamMeTpoB COCTOSIHMSI OCTAHOBKM UMK paboTbl NPUBOAA Bbl MOXETEe HaXaTb KHOMKY

. BocnpounssoauTcst nn napameTp COCTOSAHMS, onpeaenseTcs ABOUYHbIM OMTOM, NpeobpasyemMbiM U3
BennuyuHbl F7-03 (napameTpbl paboTbl 1 Ha cBeToanoaHom aucnnee), F7-04 (napameTpbl paboTbl 2 Ha
ceeToauoaHoM aucnnee) n F7-05 (mapaMeTpbl OCTAHOBKM Ha cBeToAMOAHOM Aucnnee). B coctosaHum
OCTaHOBKM MOXeT ObITb BocCnpou3BegeHo Bcero 13 napamMeTpoB COCTOSIHUS, KOTOpble YyKa3aHbl B
cnepywoLlen Tabnuue.

®yHKUMOHaNbHLIN =~ HanmeHoBaHue [nana3oH 3agaHus Ymonuanue
Kop napametpa
F7-05 MapameTpbl 0000 - FFFF 33
OCTaHOBKM Ha
aucnnee 7|6(5|4/3|2(1(0

3apanue yactotbl (I'y)

Hanpsx-e Ha wwHe (B)
Cocrosxue DI
CocrosHue DO

Hanpsixenne All (B)

HanpsxeHne Al2 (B)
Hanpsxenne Al3 (B)

BenunyuHa cyeta

——  BenuuuHa gnvHb
CocrtosHue MNK
CkopoCTb Harpysku
3apanve M0

3apaHue umnyrnbea (M)

3apesepBrpoBaHo
3apesepBrpoBaHo
3apesepBrpoBaHo
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Ecnu napameTp Hy>KHO BOCMPON3BOANTbL B COCTOSIHUM OCTAHOBKM, YCTaHOBMTE COOTBETCTBYIOLNIA BUT Ha
1 n 3apante F7-05 B 16-pn4HOM 3KBUBAmNeHTE.

Hanpumep, ecnn HyXHO BbIBECTUM Ha AWUCNNen napameTpbl 3afaHus 4YacToTbl, HanNPsHXXeHus Ha LUuHe,
HanpskeHua All ycTaHOBKW 3afaHug UMMynbcamu, BbINONHUTE cneaytollee:

1. 3apaTtb ABoWYHbIE BKUTLI Ha 0001 0000 0001 0011.
2. Tpeobpa3soBaTb ABOMYHOE YUCIIO B LLUECTHaAUaTepMYHbIA akBnBaneHT 1013H.

Paboyasi naHenb Bocnpon3BoguT BenuumHy H.1013.

lMpn paboTe mpvMBOAa NO YMONYaHUIO BOCMPOM3BOAATCA NATb pabouynx cocTosHun: pabodvas 4vacTtoTa,
3agaHvie 4acToTbl, HaMPsXKeHWEe Ha LUMHE, BIXOQHOE HanpsXXeHWe U BbIXOGHOMN TOK.

Kon HanmeHoBaHue [Ovana3oH 3agaHua YmMon4yaHue
yHKUMN napameTpa
F7-03 MapameTpbl ABmxeHns 0000 — FFFF 1F

1 Ha gucnnee

|?55_4321n

Pa6ouas yactota 1 (I'y)

3apaHve yactoTbl (I'y)
HanpsikeHnue Ha wuHe (B)
BbixogHoe HanpsixeHue (B)

BbixogHon Tok (A)

BbIxogHas MoLwHoCTb (KBT)
BbixogHon MoMeHT (%)
Cocrosxue DI (B)

—

5|14|13 1z|11|m|9|a|

——— CocrosiHne DO

Hanpsxenne All (B)
HanpsixeHne Al2 (B)
Hanpskenne Al3 (B)
BenuunHa cueta
BenuunHa fnvHb
CKopOCTb Harpyskm
3apanue M0
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Kogn HaumeHoBaHue [Onana3oH 3agaHus YmMmon4yaHue
chyHKLUMUN napameTtpa
F7-04 MapameTpbl asmxeHna 0000 - FFFF 0

2 Ha gucrninee

O6partHoe Bo3aeincteme MAL

Cocrosxue MNK

3apaHvie umnynbca (kM)
O6p. BO3geNCTBME CKOPOCTH
OcTaBLueecs Bpemsi paboTbl

Hanp. Al o koppekuum
Hanp. A2 0o koppekuuv
Hanp. A3 o koppekuum

15/ 14|13 (12| 11| 10|09 | 8

| JIuHelHas ckopoCTb

TekyLLee BpeMms BKITHOHEHUS (4)
TekyLiee Bpems paboTbl (MyH)
3apanve nmnynbca (M)

3ajaHve no LUMHe JaHHbIX
3apesepsupoBaHo

Bocnp. rnaeHom yactoth ()
Bocnp. BcnomoratensHoi
yactotbl (')

Bbl mMoxeTe 3agaTb MakcMMyMm 32 napameTpa, KOTopble MOXHO npocMaTpvBaTb BO BpeMsi paboThbl
npvBOAa B COOTBETCTBUM C OBOMYHBbIMWU BUTaMm aTUX ABYX NapaMeTpoB. BocnponseeneHne HauymMHaeTcs
C HWxHero 6uta F7-03.

Ecnn napameTp HyXHO BOCMPOU3BOAUTbL BO BpeMsi paboThl, YCTaHOBUTE COOTBETCTBYHOLLMIA OUT Ha 1 1
3apaunTe F7-04 B 16-pnyHOM SKBUBAreEHTE.

Hanpumep, ecnn HyXHO BbIBECTM Ha [OMCMNen Takue napameTpbl paboTbl, Kak 3agaHue 4acToTbl,
HanpsPKeHWe Ha LWWHE, BbIXOQHOE HanpshKeHWe, BbIXOOHOW TOK, BbIXOAHAS MOLLHOCTb, BbIXOAHOW MOMEHT
n obpaTHoe Bo3geincTeme NN, BbINONHUTE criegyloLlee:

1. 3apatb ABoWYHbIE BUTbLI F7-03 Ha 0000 0000 0111 1101 n F7-04 Ha 0000 0000 0000 0001.
2. Tpeobpa3oBaTb ABOMYHOE YMCIO B LUECTHaAUATEPUYHbIN akBMBaneHT: F7-03 B 007D n F7-04 B
0001.

Paboyas naHenb BocnpounsBoguT BenuumHbl H.1043 n H.0801.
5.7. 3awmTa naponem

MpuBog nepemeHHoro Toka MD310 obecneunBaeT yHKUMO Be3onacHoCcTH, koTopasa TpebyeT napons ot
none3osBartens. 3Ta (PyHKUMS KOHTponupyeTca PyHKLMOHanNbHbIM napameTpom FP-00.

Korgpa BenuuuHa no ymonuyaHuio FP-00 paBHa Hynwo, And nporpammupoBaHus MD310 He HyXHO
06sa3aTenbHO BBOAUTL Naporsib.

[na 3agencTBoBaHnA 3alLnTbI naponem BbINoJNHUTE crneyLlee:

1. 3agatb BenNWUMHY, OTNMYHYK OT Hynsa, gns FP-00. Ota BennuuHa 6ygeT naponem,
onpegerieHHbIM nosnb3oBaTenem.

2. 3anvwwute NUCbMEHHO 3HaYeHWe napons, BblIOpaHHOro BamMW, WU COXpaHUTe B HaAEeXHOM W
6e3onacHom mecTe.

3. Haxmute ENTER gns Bbixofa n3 pexvma pefaktupoBaHua yHKUMOHaNLHOro napamMeTpa.
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3awwmTta naponem ycnewHo 3agencrsoBaHa. [anee, npyn Haxatun PRG, aucnnen sBocnpou3soaut “_ "
[na Bxoga B MeHIO NporpaMmMmMpoBaHns HY>XXHO BBECTW MpPaBuibHbLIN Naporb.

[na cHaTna 3awmTbl naposiemM BbINOJIHUTE creayulee:

1. OnAa Bxoda B pexuM peaoakTUpOBaHWA  (OYHKUMOHANbHOTO napaMeTpa  WCMonbayiiTe
onpeaerneHHbI BaMy Naporb.

2. Bapatb FP-00 paBHbIM Hym0.
3. HaxaTtb ENTER ans Bbixofa w3 pexunma peaktupoBaHns yHKLUNUOHANLHOro napameTpa.

3almTa naponemM ycrneLwHo oTMeHeHa.

Ha wnn. Hmxke gaetca npumep, nokasbiBaloLWMii, Kak 3agaTb Naponb Ha 12345,

Puc. 5-7. 3apaHue napons paBHbIM 12345,

Mapametp
COCTOSAHMA (IKpaH

N0 YMOMNYaHuIo)
@ .
| Fli

ve oA
G > R T

2
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PyHKUUMN
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nmaBa 6. DyHKUMUM

6.1. UcTouHMK KOMaHA «nyck/cTon»

MpvBog nepemeHHoro Toka MD310 pacnonaraeT TpeMsi MeTodamMW YnpaefieHus AN ero 3arnycka u
OCTaHOBKMU.

Knasuwmn paboyer naHenu
YnpasneHue ¢ KneMMH1Ka
KoMMyHUKaunoHHOe ynpaBneHme.

Hy>XHbI pexrm ynpaBneHust MoXHO BblbpaTb B yHKLUMOHaNLHOM napameTtpe FO-02.

BenunuuHa F0-02 OnucaHue

0 (ymonuaHwue) YnpasneHue c paboyewn naHenu (nHgmkatop LOCAL/REMOT oTkn.)
[nsa 3anycka npuBoaa Haxatb RUN.

[ns octaHoBku npmBoaa HaxaTe STOP/RESET

1 YnpasneHue ¢ knemmHuka (MHamkatop LOCAL/REMOT Bkn.)
Knemma undcpoBoro Bxoda OomkeH ObiTb onpeaernieH Kak MCTOYHUK KOMaH[
«nyck/cTon»

2 KomMMyHuKaumoHHoe ynpasneHue (uHaukatop LOCAL/REMOT B muratoLiem
pexume)
YnpaBneHne nyckOM/OCTAHOBKOM — 4epe3 WUCMOoNb30BaHME MNpPOTOKOIIOB

koMmmyHukaumm Modbus-RTU, CANIink nnn CANopen
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F0-02
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1. YnpaBneHue c KneMMHUKa

Pexum ynpaeneHuna ¢ KneMMHUKa npnMmeHaeTCca K yCTaHOBKaM, rge CUrHanbl «MyCckK» U «CTOM» UCXogAat
OT.

DIP-nepekntoyatens mnu SJ'IeKTpOMaFHMTHOﬁ KHOMKWK, nnn
MCTOYHMKA CUTHamna OT CyXoro KOHTakTa

®PyHKUMOHanNbHbIV KoA F4-11 3agaeT pexXum BKITKOYEHUS curHana, ucnonb3dyemsii MD310.
dyHKUMOoHanbHble koabl F4-00 — F4-09 cniykaTt ansa Bbibopa Knemmbl BXo4a CurHana nycka/oCtaHOBKM.
Mpumep 1

Ha puc. 6-1 nokasaHo, kak BblbpaTb DIP-nepeknioyatenb B KayecTBe WMCTOYHMKA KOMaHAbl nycka/
OCTaHOBKM M Ha3HauuTb curHan paboTbl B NpsAMOM HanpasneHun Ha DI2 n curHan paboTbl B peBepCHOM

HanpasneHun Ha DI4.

Puc. 6-1. Bbi6op DIP-nepekntoyarens Ans ynpaBrneHusi NyCKOM/OCTaHOBKOM

Bb16paThb ynpaBneHue ¢ KneMMHuKa

Bb16paTh 2-npoBoAHOI pexum ynpaBnexus 1

K1 FWD

- :- DI2 F4-01 = 1 )I;Ig::a::::ezizﬁnn KOMaHaL!
K2 REV
HasHauutb DI2 ans KomaHgpl
D4 F4-03=2 peBepcHoro xoaa

B atom npumepe:

Korga K1 3amkHyT, npuBOA MEpeMeHHOro Toka oThaeT koMmaHay xopa Bnepen. Korga K1
pa3oMKHYT, NpUBOA NepeMeHHOro Toka OCTaHaBNMBaeTCs.

Korga K2 3amkHyT, npuBO4 NEpPEMEHHOro Toka OTAAeT KOMaHay obpaTHOro (pPeBEPCHOro) xoAa.
Korga K2 pasoMKHyT, NpvBOA NEPEMEHHOIO TOKa OCTaHaBNMBAETCS.

Ecnm K1 n K2 o6a pa3oMKHYTbl MU 3aMKHYTbl OQHOBPEMEHHO, MPUBOL MNEpPEMEHHOro Toka
ocTaHaBnvBaeTcs.

Mpumep 2
Ha puc. 6-2 noka3saHo, Kak BblOpaTb 3NEKTPOMArHUTHYO KHOMKY B Ka4eCTBe WCTOYHMKA KoMaHZbl nycka/

OCTaHOBKM W HasHauUTb curHan paboTbl B NpsiMOM HanpasneHun Ha DI2, curHan octaHoBku Ha DI3 u
curHan paboTbl B peBepPCHOM HarnpaeneHun Ha D14,

-62 -



PykoBOACTBO N0 aKcnyaTaunm ['maBa 6. PyHKUNN

Puc. 6-2. BbIGop aneKTpoMarHUTHOM KHOMKK ANA ynpaBrieHUss NyCKOM/OCTaHOBKOW

BbI6path ynpaBneHue ¢ kneMMH1Ka

F4-11=2 Bb16path 3-npoBoAHOI pexum ynpasnexus 1

SW1_ FwD
| DIz F4-01 = 1 | Haswauuts DIL ans
@ _ KoMaHAbl Xoaa Bnepes
sWi2 Step

!

F4-02 = 3 | Hasnauus DI2 ans
E Di3 KoMaHzbl OCTaHOBKM
SW3_r REV

HasHauntb DI3 ans
- Di4 Fa-03=2 | vanme PEBEPCHONO Xofia
/@ com

B atom npumepe:

SW2 ocTaeTcs 3aMKHYTbIM B Mpouecce 3anycka M BO BpeMsi CTaHAapTHOW paboTbl B pexume
RUN (paborta).

MpunBog NnepeMeHHOro Toka OCTaHaBIMBaETCH cpasy Xe nocrie pasmbikaHna SW2.

Curhansl ot SW1 n SW3 geinnctButenbHbl TONBKO Nnocne 3amMmblkaHna SW2.

CocTosiHne paboTbl NpMBOAA NEPEMEHHOIO TOKa onpeaensieTcsl AeNCTBUSMIN BCEX TPEX KHOMOK.

2. KoMMyHuKauMoOHHOe ynpaBrneHue

B camoin pacnpocTtpaHeHHoW KoHdurypaumm ans MD310 wmcnonb3yeTcsi XOCT-KOMMbloTep (rnaBHbIv
KOMMbIOTEP) ANS yNpaBrieHus NpUBOAOM NEPEMEHHOro ToKa Yepe3 KaHan KOMMYHUKauMM — Hanpuvep,
RS485, CANlink nnn CANopen.

Puc. 6-3. YnpaBneHune nycKOM/OCTaHOBKOW C WCMOJNIb3OBaHMEM peXwuma YyrnpaBlieHUs
KOMMYHUKaLen

3apanue napametpa B MD310 fomkHo

CoeMHUTb MpoBOAAMM NOCTOSHHO COOTBETCTBOBATH TAKOBOMY B
TMaBHbIA KOMMbIOTEP 1 Mnara RS485 T11aBHOM KOMMbioTepe
nnaty RS485 OyHKL, HaumeHoBaHve napameTpa
'L koA
i Fd-00 CkopocTb B 6o
- #8| —* Fd01 CumBon dopmata faHHbIX
FnagHbIi Fd-02 TNokanbHblit agpec
KOMMbloTED Fd-03 3aepxKa 0TBeTa
Fd-04 Bpems koMMyHWKaLmm UCTekno
Fd-05 Bbi6op npotokona Modbus KoMMyHMKaLIMS
KomaHga
xoaa
Fi-ii2

Korgpa dyHKUMOHanbHbI napameTp Fd-04 3agaH Ha BenuuuMHy, OTAWYHYKD OT Hynsa, MD310
aBTOMaTU4YeCKn OCTaHaBfMBaeT CUCTEMY MpPMBOAA, €Cfu BpemMs KOMMYHMKauuMM WUCTEKno. JTo
npegoxpaHuTenbHas QyHKUWSA, KOTopas npegoTBpallaeT HenpepbiBHYH W GECKOHTPONbHyl paboTy
npuBoda nNepemMeHHOro Toka, Korga cnyvaetcs owunbka B kabene CBA3WM WM B ynpasnsioLiem
KOMMblOTEpe.
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KomMMyHMKaLMOHHBIM nopT npueoga MD310 noppepxuBaeT npotokon Modbus-RTU. KommyHukauwms
BO3MOXKHa TOJbKO, ECNIN XOCT-KOMMbloTep noaaepxusaet npotokon Modbus-RTU rnaBHon ctaHUuu.

6.2. 3agaHue 4acToTbl
MpuBoA NnepeMeHHoro Toka obecneyvmBaeT ABa kaHana 3agaHusl YacToThbl:

Kanan 3agaHua rmaBHOW 4YacCTOTbI
KaHan 3agaHus BcriomoraternibHOM 4acToThbl

Bbl MoxeTe rnerko nepekniovaTbCs MeXxay ABYMS KaHanamu 3ajaHusi 4YactoTbl. Bbl MoxeTe Takke
BbINOSHATL COBMELLEHNE MeXay ABYMSI KaHanamu 3afaHus 4acToTbl, 3adaBas opmMyny KanbKynsuuu,
KoTopasi oTBevaeT TpeboBaHUSIM yrnpaBrieHns Ans pasHbIX CLeHapues.

6.2.1. YcTaHOBKaA 3agaHUA rmaBHOM 4acTOTbl
YcTaHoBKa rmaBHOW YacToThbl UMEET AeBATb KaHanoB 3aAaHus:

OnckpeTHasa ycTaHoOBKa 3agaHus (M3MeHeHVWe BBEpPX/BHWU3, HE COXPaHAETCHA Mpu OTKIYEeHUU
nuTaHus)

OnckpeTHas ycTaHoBKa 3agaHus (M3MEHeHMe BBEPX/BHW3, COXPAaHSETCA MpU  OTKIOYEHUU
NUTaHNS)

All

Al2

Al3

3apgaHue nvnynbca

MHoecTBeHHble 3a4aHuns

MpocTon MJK

YcTaHoBKa 3afaHus Mo WNHE AaHHbIX

F0-03 BbIGupaeT HyXHbI KaHan ans yCTaHOBKM 3a4aHUSA rMaBHOW 4YacToThI.
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Puc. 6-4. Bbibop Hy)XHOro KaHana 3agaHus 4ns yCTaHOBKU 3aiaHUA rMaBHOM YacTOThblI.

Pofouen nosen: e
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) Rt o
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a Casyasapepsics "- . 1
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- - V...
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= ST
i b | e -
N i
-| [CELT, {7 w1
Frraagen .
(& [@— wmnv —m ol 4
Fa-84
Unppnbue fnil F0-03
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- :;"_'@h-:ﬁ-ml o Bk el : o —
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g ey
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B S
FedDifpFe-is i

Kak nokasaHo Ha puc. 6-4, Bbl MOXeTe YCTaHOBUTb pa6oqy}o HYacToTy nyTem:

3agaHns yHKUMOHANBHOro Koaa;

BbinonHeHusa py4Hor NoaCTPONKNY;

PerynupoBaHusa aHanoroBoro Bxoaa;

Mcnonb3oBaHus knemMm € npeaycTaHOBNEHHbIMU CKOPOCTAMU;
Mcnonb3oBaHWs BHELLHEro curHana obpaTtHoro BO3AenNCTBuS;
Mcnone3oBaHusa BHyTpeHHero MNMNA-perynaTopa;
VMcnonb3oBaHUA rnaBHOro KOMMbHOTEpPA.

6.2.2. MpumeHeHue ¢ 3apaHneM BComoraTesibHOM 4acToThl
3agaHne BcnoMoraTernbHOM YacTOThbl UMEET Te e AEBATb PEXUMOB 3a4aHus.

IOuckpeTHaa ycTtaHoBKa 3agaHus (M3MEHEHME BBEPX/BHM3, HE COXPaHSAETCS MpU OTKIHOYEHUMU
nuTaHus)

OuckpeTHasa ycTaHoBKka 3adaHus (M3MEHeHue BBEPX/BHU3, COXpPaHAETCA Npu  OTKIMOYEeHUU
nuTaHus)

All

Al2

Al3

3agaHve nMmnynsca

MHoXecTBeHHbIe 3aaHuns

MpocTon MJK

YcTaHoBKa 3aaHus No LWMHE AaHHbIX
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dyHKUMOHanNbHbIV NapameTp FO-04 BbIOMPaeT pexnM YCTaHOBKM 3aaHusl BCNOMOraTebHOW YacToThl.

Puc. 6-5. BbiGOp HY)XXHOro KaHana 3aaHusA AnsA yCTaHOBKW 3aJaHUA BCNoOMoraTefibHOW 4acToThbl.

Poliounn mnens [
{ ey
@ (i 225,
FIHIE mawi |
ArmAnzaiee Dxidu
oy
DR IV — \\—).
& v —w R
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Mg Somes, s
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I aoleed knenpomep

Fi- 0B F05 | el

dyHKLMOHanbHbIM NapameTp FO-07 ycTaHaBnNMBaeT COOTHOLLEHWE MeXAy KOHEeYHbIM 3ajaHueM 4acToThbl
M 3ajaHWeM rnaBHOW W BcnomoraTenbHor 4acTtoT. B Tabnuue 5-1 nokasaHo, kak BenuuuHbl FO-07
KOHTPOSIMPYIOT KOHEYHOE 3aaHne YacToThl.

FO-07 Bbi6op coBmeLLeHs Lincdpa n3 paspsaga eguHuy: Beibop kaHana | 00
WCTOYHMKA YacToT 3a4aHuns 4acToTbl

0: KaHan 3agaHus rmaBHOM 4YacToTbl

1: CoBMelLLieHMe rnaBHOW 1 BCrOMOraTesibHOM

yacToT (cooTHoOLWwEHNE COBMELLIEHUS
onpegenseTcs umdpon n3 paspsga
DEeCsTKOB)

2: T[llepeknioyeHne Mexgy rnaBHoOM U
BCriomoraTersibHoMn

3: lepeknioyeHne mexgy rnaBHOM WU
«COBMeELLEeHNeM rnaBHOWM 7]
BCriomMoraTesibHoOm»

4: TepekrnoyeHne Mexay BcnomoraTernbHOu
7] «COBMELLEHNEM rmaBHOWM 7]
BCriomMoraTesibHom»

Lindpa u3 paspsga OeCATKOB: COOTHOLLUEHME
COBMELLEHWSI FNTABHOW 1 BCNOMOraTernbHOM

0: MmaBHas + BcnomoraTternbHas

1: MnaBHas - BcnomoraTternbHas

2: MAX (CnaBHasi, BcnomoraTtenbHas)

3: MIN ('naBHas, BcnomoraTenbHas)
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Puc. 6-6. CooTHOLIEHME MeXAY KOHeYHbIM 3af4aHMeM 4acToThbl U 3aA4aHNEM FNTaBHOM U

BCnomMoraternbHOW YyacToT

Fo-08 Ugoaticd fondl e compaesermcal
i Upsbod bomd dropos sencal
Frant Asangaghe) food
Fuax (] Eal L
Fuax fomd) rerwermbe Jocmon ]
Fran T v TN
Fuxs Eomxd R

Euss hpened

FOHG:

Tgresa 2rwfers)
Taghds + BOAGeacone serge ._‘l‘nuur:l:l:r'.-w
Fproces et
Tinbes - Brrmmess | o ||I||r';ler\H'J
5 ol 43 2rglvo
e 1,77
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UG
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el AR daagis
Brer ool
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A | |

Jadasie KDL OTEERY

Hm-u
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i [} A HHT
S
e
e R

CoBmelleHne Mexay rmaBHOW U BCMOMOraTenbHOW MOXET UCMONb30BaTbCA AN yNpaBleHns CKOPOCTbIO
B 3aMKHYTOM KOHType. [lpumep 3TOro — ucnorib3oBaHWe rnaBHOW AN 3adaHus HYXHOW 4acToTbl U
ucnonb3oBaHWe BCrioMoraTeribHOM Ans aBTOMaTU4eCKon HacTPOMKN. YnpaBneHue B 3aMKHYTOM KOHTYpe
OCYLLIECTBNAETCS, Korga 3ToT MeTO[ WCMOMb3yeTcsl C MepeknioveHeM, BbINOSTHAEMbIM CUrHaroM Ha

KNeMMmy BHELLHero LUmMgpoBOoro Bbixoaa.

6.2.3. KomaHpa npuBA3KM N UCTOYHUK YACTOTbI

MOo>XHO BbINOMHUTbL NPUBA3KY TpeX NCTOYHMKOB KOMaH OTAENIbHO K KaHany 3adaHna 4acCToTbl.

Puc. 6-7. NMpnBA3ska Tpex MICTOYHUKOB KOMaHA OTAENIbHO K KaHany 3afaHua 4acToTbl

W ) Upm g
s E &
L 'Sl El-lllj.l'. ﬁ?ﬂm. ..E... L .;.H - 1:.. =
| BCAREL
Comsy a ] ¥
Joiosus | opg | 01 L
Bownd | 0 | 1 8
" Eduming | 8 o] [
- U i s
T AL dﬁﬁ“;ﬁn;_p Oecarms| 0 | 1 '
Comsu [ [l
Jnisus | opg | HE =]
Binnil o 1 4
IETERE []
e g [ Decamen| = [ a o
Ui 5 = = 1
£ Wie CRENE b |
e | Snflmue | mo | 100 500 |
| Bunil 1] 1 L

< U Mpulazu vem

|1 hcrpemuan
| wcmnsilen andoa

|2 ant
3 m
[ ER ]
15 Joiowe

| usngnaco

& Muneermhese
R

| 7 Mpocmail MAK
{8 3o THE
:_‘I_EI 'llll_l:_ﬂ":lllldl__.

Tafeen
|| | Brormoresesm | —
1
N [obria poit 2 oot
B ‘ i bonorazoreveen:
| | |

KoHay=ne
E T
YT

-67 -



PykoBOACTBO MO aKcnnyaTaumm maea 6. PyHKuUK

6.2.4. MAO-ynpaBneHue 3agaHueM 4acToTbl

MD310 pacnonaraeT BCTPOEHHbIM MpOnopuUMOHanbHO-MHTErpaneHo-anddepeHunansieivm  (MAL-)
perynstopoMm. [lpu wuCNonb3oBaHWMM B KayecTBe WCTOYHMKA 4actoTbl [MWO-perynatop moxet
OCYLLECTBNATbL aBTOMATUYECKYlD HACTPOWKY YNpaBfieHWst XO4OM Mpouecca, Hanpumep, NOCTOSIHHYHO
TeMmnepaTypy, NOCTOSHHOE AaBneHue, YNpaBneHne MEXaHNYECKUM HanpsKeHneM.

Puc. 6-8. MWO-ynpaBneHue 3agaHneM 4acTtoTbl
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Mpu ucnone3oBanun MNUO-ynpaBneHns 3amMKHYTbIM KOHTYPOM 4acTOTbl (PyHKUMOHanbHbIA kop FO0-03
(BblbOp KaHana 3agaHusa [MaBHOM 4acTOTbl) OOIMKEH ObiTb ycTaHoBreH Ha BenuuuHy 8 (MANO).
OTtHocsawwmecs k MO napameTpbl 3agaHbl B rpynne FA, kak nokasaHo Ha puc. 6-8.

MD310 pacnonaraeT OByMS BCTPOEHHbIMW 3KBUBaNEHTHbIMU pacyeTHbiMKU Grokamu M. Bbl moxeTte
3a4aTb XapaKkTepUCTUKM, TakMe Kak HaCTPOWKY CKOPOCTM M TOYHOCTK, Ans ABYX BrIOKOB OTAENbHO, UCX0AS
M3 peanbHbIX YCMOBWMA UWCNONb3oBaHWUA. [lepeknioyeHne mexay QOByMs 6rokamm MoxeT ObiTb
aBTOMaTUYECKUM UMK 3a CHET UCMOSb30BaHUSA KNEMMbl BHELLIHETO LIMdPOBOro Bxoaa.

6.3. 3anyck n ocTaHOBKa NpuBoAa NepemMeHHOro Toka

6.3.1. Pexxum nycka

MD310 nogaepxmBaeT TpU pexuma nycka:

HenocpeAcTBeHHbIN NycK
«[lMogxsaT» BpallatoLLerocs AsuraTtens
Myck c npeaBapuTenbHbIM BO30YXXAEHMEM
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Pexum nycka sagaeTtcs pyHKLUMOHanNbHbIM kogom F6-00.

dyHKLUMOoHanbHbIN ko F6-00 = 0 3agaeT pexuM HenocpeaCTBEHHOro nycka.
Pexum HenocpeOcTBEHHOro nycka noaxoauT ANA ManouvHepumoHHOW Harpysku. Ha puc. 6-9 nokasaH
npuMep KPUBOW 4acTOTbl AN 3TOro pexmma. TOpMOXKeHME UHBbEKLMEN NOCTOSHHOIO ToKa nepes nyckom
noaxoauT Ans NpUMBOAHBIX HarpysoK, TakmxX Kak MOABEMHUK UMW KpaH. YacToTa nycka noaxoauTt Ans
NPUBOLHbLIX HAarpy3ok, KOTOpble XapakTepusylTCca (OPCUPOBAHHBIM MYCKOM C OOMbLIMM MYCKOBbLIM
MOMEHTOM, HaNpumep, Ans MMKCepa LeMeHTa.

Puc. 6-9. KpuBas yacTtoTbl Ans pexvuma HenocpeacTBEHHOro nycka

sarmoma {fl o 1)
&

4 R Fi-12
Fé-46.= 0 benacpedcmhammal nyckl et peeten | Fb0 =0 [mesocpedombeimd nyx Henshu o ien
Fe47 _
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I FE08 = s
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- Bpn 1

-+ Dpenn I} —3
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®yHKuMoHanbHbIM ko4 F6-00 = 1 3agaeT pexvM nogxesaTta BpallaloLwerocs ABuraTens.

PexuM noaxeata Bpaluatollerocs ABuraTens noaxoauT AN BbICOKOMHEPLMOHHOM Harpysku. Ha puc. 6-
10 nokasaH nNpuMep KPUBOW YacToTbl AONs 3TOro pexuma. Ecnu uvHepuus Harpysku 3sactaBnsiert
NPUBOAHON OBUraTenb NpodorkaTe BpallaTbCsA NpuW 3arnycke NpvBoAa NEpPeMEHHOro ToKa, 3TOT PEXUM
NpensaTCTBYET NPOTEKAHWNIO N3ObITOYHBLIX MYCKOBbLIX TOKOB.

Puc. 6-10. KpuBas yactoTbl Ans pexuma noaxsaTa BpallaloLerocs ABurarens
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®PyHKUMOHanbHbIV ko F6-00 = 2 3agaeT pexum nycka ¢ npeasapuTenbHbIM BO30YyXaeHneM.

Pexum nycka ¢ npegBapuTenbHblM BO3GYXOEHMEM MNPUMEHSIETCS TONMbKO ANst  MHOYKTUBHOMO
acuHXpoHHoro pgpuratens. B astom pexume MD310 BbINONHAET Nyck C MpeaBapUTENbHbIM
BO36YXXAEHNEM, KOTOpbIA yny4llaeT BpeMsi cpabaTbiBaHUS acUHXPOHHOro Asuratens n obecnevmBaeT
Honee KOPOTKOE BPEMST YCKOPEHUSI.
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Puc. 6-11. KpuBas yacToTbl Ans pexuma nycka c npegBapuTesnibHbIM Bo36yxaeHuemM
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6.3.2. Pexxum ocTaHOBKMU
MD310 noggepxuBaeT fiBa pexnuma oOCTaHOBKU:

3amegneHne ans ocTaHOBKU
OcTtaHoBKa Mo nHepuun

dyHKLUMOHanNbHbIN Ko F6-10 3agaeT pexxmMm OCTaHOBKMW.
DyHKUMOHanbHbIN Kog F6-10 = 0 3apgaeT 3ameaneHne ans OCTaHOBKM.

B atom pexvme MD310 npuMeHsIET akTUBHOE yNpaBreHve B OTHOLLEHUM TeMNa 3aMearieHns ABuraternst.
Ha puc. 6-12 nokasaH Nnpumep KpPMBOWM YacTOThbl Af1s 3TOT0 pexunmMa.
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DyHKLUMOHanbHbIN Ko F6-10 = 1 3agaeT pexxMm OCTaHOBKM MO MHEPLUK

B aTom pexume MD310 He KOHTPONMUPYET 3aMefrieHne OBuratens, a CKopoCTb ABUraTensi CHUXaeTcs Mno
nHepuun. Ha puc. 6-13 nokasaH npuMep KpMBOiA YacTOTbl AN 3TOro pexuma.
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Puc. 6-13 KpuBas 4acToThl Ans peXxXuma oCTaHOBKU MO MHEpLUU

Yacrora (f) )
& F&-10=1: OcTaHoBKa no
| " MHepuMK
Yacrtota
xopa
Y
I
PN
N
: Y CkopocTb ABuraTens nog
i _~~ Harpy3Koi, 0CTaHOBKa o
| N nHepunm
I e
| .
I i
i
| .
' \ . Bpewms (1)
l -

KomaHpa «cton»

6.3.3. OcTaHOBKa NO HaCTpPONKe BpeMEHMU

MD310 noppepxvBaeT OCTAHOBKY MO HAcTponke BpemMeHu (MO TanWmepy), KoTopasi 3adencTByeTCsl
dyHKUMOHanNbHLIM NapameTpoM F8-42. MNpoaomKMTenbHOCTE HACTPOMKM BpEMEHU Mo TanMepy 3ajaeTcs
B F8-43 n F8-44.

Puc. 6-14. 3apaHune chyHKLUUM OCTAaHOBKU NO HAaCTPOMKE BPEMEHMU

CocTosiHue «xog» CocTosiHue «xog»
N -
F8.42 = 1 ((yHKUMA HACTPOVKM BPEMEHN 3a4eiiCTBOBaHa) F8-43 = 0 (Hacrpoiika Bpemenu onpesieneHa F8-44)
F#-43 =0 (HacTpOViKa BpeMeHu onpeaenexa F8-44) Sapatb F8-42 ans saneiicTBoBaHS (yHKUMM
HaCTPOIIKN BPEMEHM
Fi-44 {Bpems no | Fa-44 (Bpems no
Tavimepy | Taitmepy
I 1 | 1
» Bpems (t) l » Bpewms (f)
4 + 4
Komanpa «xop» ABTOMaTH4eCKas KomaHpa «xog» ABTOMaTMYeCKan
OCTaHOBKa OCTaHOBKa

Bbl MoXeTe 3adaTb MPOAOMKUTENBHOCTb HACTPOMKX BPEMEHM MO TalMepy C MOMOLLbIO aHaroroBoro
BXoZa (Hanpumep, curHan noteHunomeTpa). bonee geTtansHo — cM. onucaHve F8-43.

6.4.3. Xoa Ton4ykamm
B HekoTOpbIX criyyasx NpuMBOA NEepeMeHHOro Toka [AOIMKeH ABWUratbCs Tonvykamum — AOns NpoBepKu

O60pyD,OBaHM$| nnm gna MHbIX pa60T no BBOAY B 3KCMJlyaTauuio. B atom cny4yae Tpe6yeTc;| aBuxeHne
TON4YKaMn.
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Puc. 6-15. 3apgaHue pyHKLMM XO0[a TONYKaMm

& i o
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Puc. 6-16. YnpaBneHue Xxo4oM Tof4ykamu ¢ paboyen naHenm

odams nopeenpe S0l morHELH
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b KaupcmAE UEMoHLXD MK KoK KA kot M ot et Huxome amy kA
KMok KOMQadE nodoyy HO pofiouel noseaw

Xod mo Koy
Bineged

3apatb napameTpbl B COOTBETCTBUM C puc. 5-18. B cocTosiHumM octaHoBKM npuBoaa Haxatb kHornky MF.K.
[anee np1MBoA NepeMeHHOro Toka 3anyckaeTcsi B peXmM paboTbl Tonykamu. Ecniv Bbl OTNYCTUTE KHOMKY

MF.K, npnBog nepeMeHHOro Toka saamMmeanseTca u ocTaHaBnmMBaeTcCs.

YTto6bl OCyLWecTBUTL paboTy ToN4YkaMm B pEBEPCHOM pexume, 3agante F7-01 Ha 4 n F8-13 Ha 0, panee
HaxaTb kHomnky MF.K. [NpuBog nepemMeHHOro Toka BXOAWUT B pexum paboTbl TonYkamm B pEBEPCHOM

pexume.

n YHpaBHEHMe XO0AOM TOoJT4KaMu 4yepes3 KnemMmmbl

Ona obopygoBaHusi, KOTOpoe TpebyeT 4acTbiX TOMYKOBbLIX OBWXKEHWI (Hanpumep, TKaLKWEe CTaHKu),

ynpasrieHne Xo4oM TOoJT4KaMun C NOMOLLbH KHOMOK ABAETCA NpeanoYvYTUTEesibHbIM.
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Puc. 6-17. YnpaBneHue XxoAoM Ton4kaMmu yepes KneMmmbl

| Fooz=1 | Dupom grozbezae © ceveimen
- b Jefnme. mpohempy mén TNAsME vl Ll
" 2 anepeil
— O | @] — Finl=4 ;:'_-' Ié""““"' 1 ‘:*_:"l‘ FRrEalBu PR KoHa s
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[T
FE-01 Bren peopman ssk mEE R O
FB-IZ Bpern wetlasras a3M Wi FE12
Mijin s JoRruo.
afpamsl wod

3agate napameTpbl B COOTBeTCTBMM C 5-19. B COCTOSHMM OCTaHOBKM MpMBOAA HaXaTb KHOMKY
FJOG. Nocne aTtoro npuBog, NepeMeHHOro Toka HaynHaeT ABuKeHne Tondkamu. ocne Toro kak KHomka
FJOG omkaTta, npuBO4 MEPEMEHHOro Toka 3amMmegnsetcd W ocTtaHasnuBaetcd. KHonka RJOG
ncnonb3yeTcsa AN 3a4aHnsa ABWKEHUS ToNYkamum B 06paTHOM HanpasneHuu.

6.4. HanpaBneHue BpalleHus aosuratens
HanpaeneHuve BpalleHns No yMonyaHuio

Korga MD310 ucnonb3yeTt 3afjaHusa Mo yMON4aHuio, Ana 3anycka ABuraTens B pexXuMm XoAda HaxMuTe
RUN. HanpaBneHwe BpalleHus aBuraterns B AaHHOW onepauumn cyntaeTcs HanpasneHnem Bnepeq. Ecnm
B X04e 9TOW onepauun gBuraternb BpawaeTcs B HamnpaBneHuun, KoTopoe TpebyeTcs obopygoBaHneM B
KayecTBe HampaBreHusi N0 YMOMYaHMWI0, Bbl MOXeTe M3MEHSTb HanpaBfeHue BpalleHus ABuratens no
YMOMuaHuio, MeHsAst mectamm nobble ABa us Beixogos (U, V, W) B cxeme npoBoaKM.

NMpumeyaHue

PeMOHT 1 TexobcnyxuBaHue npveoda nepeMeHHoro Toka MD310 MoryT BbINOMHSATLCS TOMbKO
KBannmumMpoBaHHbIMK crieLannucTamu.

Mpexae Yem HavyaTb paboTbl MO PEMOHTY U TEXOOCMYKMBAHUIO, HY)KHO BbiXAaTb npuMepHo 10
MUWHYT MOCIne OTKMIYEHUS MUTaHWS OT NpuMBOLA MEPEMEHHOro Toka, 4Tobbl ropsyme 4acTtu
YCTPOWCTBA YCMENuM OCTbiTb, @ OCTaTOYHOE HanpsPkeHMe Ha KOHAEeHcaTopax oOKasarocb
COPOLLEHHbIM.

[ns nsmeHeHus HanpaBlieHna BpaleHna asuratenad no ymon4aHuio, BbINOJTHUTL crieayuine OencTBuS:

1. TlonHOCTBIO OTKMIOYNTL NOAaYY NUTaHMA Ha NPUBOA NEPEMEHHOro TOKa.

2. Bbepkgate npumepHo 10 MMHYT nocrie OTKMYEHUS NUTaHUA OT npvBoAa NEPEMEHHOro TOKa,
yTOObl ropsYMe 4acTu YCTPOMCTBA YCMENM OCTbiTb, a@ OCTaTOYHOEe HanpsbkeHne Ha
KOHOEeHcaTopax oKa3anocb COPOLLUEHHbIM.

3. TMomeHATb mecTamu nobblie asa us Bbixogos (U, V, W) B cxeme npoBogkn MD310. BbInonHATb
3TO N3MEHeHME TONbKo Ha knemmax MD310.

4. TlopaTb NUTaHMe Ha NPMBOA NEPEMEHHOro TOKa M elle pa3 NpoBepWTb HanpasreHne BpalleHus
aBuratensi, 4tobbl y6eamTbCs, YTO HampaBneHue Mo YMOMYaHWI0 BEPHO ANS perynmpyemoro
obopyaoBaHus.

PeBepcupyeMoe BpalleHue

Ons npuvmeHeHwn, korga TpebyeTcs BpalleHWe OBuraTens B HanpasneHun Brnepeg u B 06paTHOM
HanpaBneHun, YCTaHOBUTb yMpaBreHue peBepcoM, 3adaB (yHKUuOHanbHbiM kog F8-13 = 0. 3710
3afjaHue no ymon4yaHuio. Bel MoXeTe ganee 3agjaTtb BenuUuMHy yHkumMoHanbHoro koga F0-09 = 1 angs
NPYMEHEHNS PEBEPCMBHOrO BpalleHus asuratens, unu copocutb Ha O ANsS NpUMMEHEHWs BpaLleHWUs
asuratens Bnepeg.
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Puc. 6-18. PeBepcupoBaHu/e HanpaBrieHus BpaweHus geBuratens

[OBuratens
Komanaa X0 F3aparme > paboraet B
Pa6ouyas naHenb yacTomsl 0 -0 HanpaBnieHuu Bnepen,
A
Y T R ——— I a— ! » PaboTaeT B 06paTHOM
Komanga XO[1 Bnepen - 0 | HanpasneHum
(TepmuHan, * 3apanne 50 e ;
KOMMVHUKaLMA) 4acToThl 4 [ 1 Foe9
F&13 |
) S ; 1 I paboTaeT B o6paTHOM
\I, 0 L 0 HanpasneHuu
Kt;(Man.?a o6paTHbIi 13anamme sp———— 7 ;
TepMuHan, 4acToThl » PaboTaet B
KOMMYHMKaLms) (I HanpaBneHuu Bnepeg
13ananme | |
yacToTbl
» pabotaer npn 0,0 My

anaBneHMe peBepcupoBaHueM B pexumMme TepMnHarbHOro ynpaBsneHus

Ecnu HyXHO MMeTb B Hannuum peBEpCMBHOE HamnpaBfeHue, Korga WMCTOYHWKOM KOMaHAbl SiBNsAeTcs
ynpaBreHne C KNneMMHuKa, ycTaHoBUTe dDyHKLMOHanbHbIN kod F8-13 = 0 (BennynHa no ymondanuio). Kak
nokasaHo Ha puc. 6-18, korga TepMuHam WM KOMMYHUKauMsA perynupyloT 4acToTy Xoga npuBoaa
nepemeHHoro Toka (korga FO0-03=9) n 3apgenicTBoBaHO ynpasneHue pesepcupoBaHueM (F8-13 = 0),
NpMBOA MNEPEMEHHOro Toka 3afjaeT obpaTHoe HarnpaBneHue, ecnu 3agaHue 4vactoTel Fs gaBnsetcs
oTpuuaTenbHON BENUYNHOMN.

Ecnu ynpaeneHve ¢ kneMMHUKa faeT koMaHgy paboTbl B 0OpaTHOM HanpaBneHuu, unu ecnu 3agaHve
4YacToThbl SIBMISIETCA OTpULATENBHON BENMMYMHON, HO YNpaBlieHNe peBepcrMpoBaHneM oTMeHeHo (F8-13 =
1), npmBoa nepemeHHoro Toka pabotaet npwm 0 'y, BbIxoga npu 3ToM He Byaer.

MpumeyaHue

B Tex cnyyasx npumeHeHus, korga obOpaTHOe HanmpaBrieHue BpalleHMst 3anpeLLieHo, He M3MeHsnTe
YHKLUMOHanbHbIE KOAbI 4N UBMEHEHWSA HanpaBneHUsl BpalleHus, Tak Kak pyHKLMOHanbHble koapl OyayT
BOCCTaHOBEHbI NOCrie TOro, kKak NpMBo NepeMeHHOro Toka BOCCTAHOBUT 3a4aHns N0 YMOMYaHUIo.

6.5. MHOXeCTBeHHbIe 3agaHuA

Pexum ynpaBneHmss MHOXECTBEHHbIMU 33aJaHUsSMW  UCMOMb3yeTca [AOns  crnydvaesB, Korga Het
Heo6XxoOMMOCTN MOCTOSIHHOW HACTPOMKW 3afdaHus 4acTOTbl MpMBOAA MEPEMEHHOro TOKa, W Koraa

TpebyeTcs TONbKO HECKOSIbKO YacToT.

Pexum ynpasneHus MHOXeCTBeHHbIMW 3agaHusmn MD310 nopggepxuBaeT Makcumym 16 3agaHui
YacTOT, KOTOPbIE KOHTPONUPYIOTCA 3a4aHNSAMMN Ha YeTbIpeXx KneMmmax LmdpoBbIX BXOAOB.
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[ns 3agaHna peXxuma ynpasrieHUA MHOXeCTBEHHbIMWU 3ajlaHNAMU BbINOJIHUTE crneayLuine OEencTBuS:

1. Ol'lpe,D,eJ'II/ITb, KakKne 4eTbipe KriieMMbl LI,VId)pOBbIX BXoOoB 6yp,eTe ncnonb3oBaTb AnA 3aaaHuA
peXxunma ynpasrieHUA MHOXXeCTBEHHbIMU 3aJaHNAMMW.

2. 3apaTb BenWYMHy (YHKUMOHANbLHOIMO KOAA, CBSA3a@HHY C KaXAblM M3 3TMX YeTblpex Kriemm
unpoBbIX BXOAOB, MPMCBOMB YHUKArbHYIO BENWYUHY B AgnanasoHe ot 15 go 15. Cm. npumep Ha
puc. HUXe.

Puc. 6-19. YcTaHOBKa 16 3agaHu# 4YacToT

N 16 sl
(EAoussml wrcmany (3]
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6.6. CneymnanbHble byHKLMK
6.6.1. DyHKUMA MexaHU4YecKoro kadyaHus (wobble)

[ns ncnonb3oBaHusa B 060pyaoBaHUM ANst TEKCTUIbHOW MPOMBILLNIEHHOCTU U NOMYyYEHUsT UCKYCCTBEHHbIX
BOMOKOH (PYHKLMS MEeXaHMYecKoro kadaHus, kotopyto obecneunBaet MD310, yny4laeT ogHOPOAHOCTb
nonepeyHoro xoda M HaMOTKW, Kak MoKasaHO Ha npuMmepe Ha puc. 6-20. PyHKuua M napameTpsbl
MeXaHMUYeCKOoro kayaHus 3agatotcs yHKumMoHaneHbiMy kogamu ¢ Fb-00 no Fb-00. JeTtanu aTux 3agaHuni
— CM. onucaHue aTux PyHKLUMOHANbHbIX KOOO0B.

Puc. 6-20. ®yHKUMA MeXaHM4YEeCKOro KayaHus
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6.6.2. ®DyHKUMA buKcupoBaHHOMN ANMUHbI

MD310 nmeeT (PyHKUMIO KOHTPONSA (UKCUPOBAHHOW ANuHbI. MNynbCbl ANMHbI OTOMparTcs undpoBbIM
BXOAOM, KOTOPOMY MpucBOeHa YHKUuMA 27 (Bxog cyeta AnvHbl). «Paktudeckas gnuHa» (Fb-06)
nony4yaeTcs AeneHneM 4Ymucria otobpaHHbIX UMMNYNbCOB Ha BenuunHy Fb-07 (konvyecTBO MMNynNbCOB Ha
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meTp). Korga daktuyeckas anuHa B Fb-06 npesbiwaeT 3agaHHyo anuHy B Fb-05, knemma undpoBoro
BbIX04a, KOTOPOMY npuceoeHa dyHkuma 10 (qocTurHyTas gnvHa), Bxoaut B coctosiHne ON (BK.).

Mpw KOHTpOMEe OUKCUPOBAHHOM ANUHBLI MOXEeT BObiTb BbINOSIHEHA onepauusi copoca AnMuHbI Yepes KrneMmmy
uMdpoBoOro Bxoda, KOTOPOMY MpUCBOeHa (yHKUMs 28 (cOpoc AnuHbI), Kak MokasaHo Ha crenyloLuen
UNMCTpaLMi.

Puc. 6-21. 3aagaHue yHKLMOHANbLHOro Koga Ans KOHTpons chuKcupoBaHHOMW ANUHDbI
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B pexume KOHTpONsi (PUKCMPOBAHHOW AONWHbI HanpaBfieHWe onpeaenuTb Hemnb3sl, MOXHO TONbKO
BbIYMCINUTb ANMHY UCXOAS U3 Yncna MMMyrbCoB.

dyHKUMIO «Bxoa cueTa ANvHbI» MOXHO NPUCBOUTL TOnbKo DIS.
MoxHO BHeApUTb CUCTEMY aBTOMAaTUYECKOW OCTaAHOBKW, €Cnu BbIXOA CUrHana oT perne ¢ gyHkumnen 10
(BocTurHyTas gnvHa) otnpasnsieTca 06paTHO Ha KneMMa BxoAa NpuBoga NepeMeHHOro Toka ¢ pyHKumnen

OCTaHOBKU, KaK Noka3aHo Ha cnep,yrou.l,elh nnncTpauunn.

Puc. 6-22. Npumep npMMeHeHUA KOHTPONsA (PUKCUPOBAHHOMN AJUHbI
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6.3.3. Bbibop chyHKUMM cyeTa

BenuuuHa cyeta oTnpaensietcs Ha knemmy DI, KoTOpomy npucBoeHa (yHKUMA 25 (BXoA4 CYETYUKA).
Korga BenununHa cyeta gocturaet Fb-08 (3agaHHasn BenvumHa cdeta), knemma DO, KOTOpomy NpucBoeHa
dyHKUMA 8 (3agaHue OOCTUIHYTOM BeNUuUMHBLI cyeTa), okasblBaeTcd B coctoaHun ON (Bkn.). Hanee
CYETUMK NpeKpaLlaeT OTcYeT.

Korgpa BennuuHa cyeta pgocturaet Fb-09 (BbigeneHHas BenuumMHa cyerta), knemma DO, koTopomy
npuceBoeHa yHKUMA 9 (4OCTUrHyTa BbiAeneHHasi BENnYnHa cyeTa), okasblBaeTcs B cocTossHMn ON (BKI.).
CueTumk NnpogosmkaeT OTCYET, NoKa He ByaeT gocTurHyta BenvunHa Fb-08 (3apgaHHas BenuumHa cyera).

Puc. 6-23. 3agaHmne napamMeTpoB B peXume c4yeta
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Fb-09 pomkHa 6bITb He bonbLlue, Yyem Fb-08.
DI5 HY>KHO MCMOnb30BaTb NPU BbICOKOW YacToTe MMMySbCa.

Knemma DO, koTopomy npucBoeHa yHKUMSA 9 (OOCTUrHyTasl BbiAeNeHHas BenuymMHa cyeTa), U Knemma
DO, koTopoMmy NpucBoeHa yHKLMSA 8 (QOCTUrHyTas 3agaHHas BenuyMHa cyeTa), He AOMKHbI CoBMaaaTh

[PYT C APYroM.

HeBaxHo, HaxoauTca N1 NPVBOL NEPEMEHHOro Toka B OBUXEHUN NN B COCTOSIHUM OCTaHOBKW, CHETUMK
He ocTaHaBMMBaeTCs 40 Tex MNop, noka He ByaeT 4OCTUrHyTa 3aaaHHas BennymHa cyeta Fb-08.

BennynHa cyeTa 3anomMuMHaeTcsa Npu OTKNIOYEHUN SHEPTUN.

MoxHO BHeApUTb CUCTEMY aBTOMATUYECKOW OCTaHOBKW, €CnU BbIXo4 curHana oT krnemmbl DO c
dyHKumen 8 unn 0 (gocTurHyTas 3agaHHasi/BblAeNeHHasl BENMYMHA cyeTa) OTnpaeBnsieTcss obpaTHO Ha
Knemma Bxofa npuBoaa nepeMeHHOro Toka ¢ yHKUnen oCTaHOBKM.

6.7. MapameTpbl ABUraTensa u aBToMmaTM4ecKas HacTpownka

6.7.1. 3apgaHue napameTpoB ABuUraTens

Korga npvBog nepeMeHHOoro Toka paboTaeT B peXxmnme BEKTOPHOro ynpaeneHus (To ecTb korga F0-01=0),

HeoOX0AMMO WMETb TOYHblE NapameTpbl ABUraTensi, 4YTobbl YOOCTOBEPUTLCH B HYXHbIX paboumx u
XOL0BbIX XapakTepucTukax npuoaa. ATOT PEXUM CyLLECTBEHHO OTNINYAETCS OT pexunmMa ynpaBneHus
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HanpsbkeHmem/yvacToTon (V/F) (korga FO-01 = 2). B Tabnuue Hwke NpMBOAATCS NapaMeTpbl, KOTopble
OOMKHbI ObITb 3a4aHbl 4518 YCTAHOBKM C OQUHAPHBIM ABUraterniemM no yMosyaHuio.

BenunuunHa FP-02  Ipynna A lNpynna U

F1-00 Twn pBuratens ACVHXPOHHbIN aBUraTenb
ACMVHXPOHHbIN aBUraTens
BapbUpyemMoun 4YacToTomn

F1-01 — F1-05 - HomuHanbHasa mouwHocTk asuratens | [NapameTtpbl Mmogenu, py4Hon BBoj
HomuHanbHOe HanpshkeHne
nBurartens

HoMunHanbHbIN TOK ABUraTens
HomMmunHanbHasa Yactota asuraTtens
HomunHanbHas cKopocTb ABuratens

F1-06 — F1-20 BHyTpeHHee akBMBaneHTHoe conpoTuereHune | [MapameTpbl aBTOMaTU4ecKom
cratopa, WHOYKTUBHOE peakTUBHOE | HACTPOMKU
conpoTusneHue n WHOYKTUBHOE

conpoTunBIieHne poTopa aAsuratend

[na KOMMNMeKCHbIX MPYMEHeHWIn, rae WUCMoNb3YTCA HECKONbKO ABurateneli, napameTpbl, KOTOpble
OOIMKHbI OblTb 3a4aHbl AN aAsuratenen 2, 3 u 4, ykasaHol B crieayrowlei Tabnuue:

MapameTpbl MapameTpbl MapameTpsbl OnucaHue
aBurartens 2 aBurartens 3 asurartens 4
A2-00 A3-00 A4-00 0: CTtaHOapTHbBIN aCUHXPOHHbIV
asuraTenb

1: ACUHXPOHHBIN ABUraTens
BapbUpyeMoun YacToTom

A2-01 — A2-05 A3-01 — A3-05 A4-01 — A4-05 [MapameTpbl Mogenu, py4Hon BBOA
A2-06 — A2-10 A3-06 — A3-10 A4-06 — A4-10 [MapameTpbl aBTOMaTUYECKOW HACTPOMKU

6.7.2. ABTOMaTn4yeckasa HacTpouKa gBuratens

MD310 nogaepxuvBaeT criegyrowime cnocobbl aBTOMaTUYECKO HACTPONKM ABUraTeENS:

IOunHamunyeckas aBToMaTu4eckasl HacTporika 6e3 Harpysku
OuHamn4yeckaa aBTomaTnyeckas HacTpomKa C Harpyskom
CraTtunyeckas aBTomaTU4eckas HacTpoka

Py4Holt BBOA

Cnocob MpumeHeHue PesynbTar
aBTOMaTU4YeCKoW
HaCTPOMKM
OdnHamunyeckas INpumeHseTca K cuctemam, rae aCMHXPOHHbIN ABUraTesib Hannyywunn
aBTOMaTu4eckas MOXET ObITb OTCOEMHEH OT Harpy3ku
HacTpoWKa 0e3 Harpyskm
OdnHamnyeckas [MpumeHseTca K cuctemam, rae aCMHXPOHHbIN ABUraTesib XopoLuui
aBTOMaTu4eckas He MoXeT BbITb OTCOEAUHEH OT Harpy3ku
HaCTpOWKa C Harpyskom
CraTtnueckas lMpumeHsieTca K cuctemam, rae aCHXPOHHLIN ABuUraTernb Mnoxown
aBTOMaTu4eckas He MoXeT BbITb OTCOEAUHEH OT Harpy3kn 1 AMHaMmnyeckas
HacTpoWnKa aBToOMaTU4ecKas HacTpoKKa He paspeLleHa
Py4Holt BBOA IMpumeHseTca K cuctemam, rae aCMHXPOHHbIN ABUraTenb XopoLuuni
He MOXeT BblTb OTCOeaNHEH OT Harpy3ku. Beectn
napameTpbl ABUraTens TON xe MOAenu ¢ ycnewHomn
aBTOMaTU4YECKON HAaCTPOMKOM B (PYHKLUMOHAaMbHbIE KOAbI
F1-00 — F1-10.

Bosbmem gsuratenb 1 B KadecTBe npumepa Ons OnNucaHWsa npouenypbl aBTOMaTUYeCKOW HaCTPOWKM
asuratens. lNpoueaypa aBTOMaTM4eCKOW HacTpowku Asuratenen 2, 3 u 4 aHanornvyHa, MeHSaTCs
COOTBETCTBEHHO TOJSTbKO (PYHKUNOHAMbHbIE NapamMeTpbl.
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Bbl MOXeTe oTCOeaANHUTb ABUraTenb OT Harpysku.

[nsa aBToMaTmnyeckom HaCTpOIZKM OBuratend BbiNoNHUTE cneaywuine DEencTBuS:

=

OTkntounTb NUTaHme ot MD310.
2. OTCOEaMHUTb MEXaHM4YEeCKyld CBSA3KY MEXAy OBUraTtenieM M Harpyskoln, 4Tobbl ABuratenb Mor
paboTaTb 6e3 Harpysku.

3. [Mopatb nutaHme Ha MD310.
4. 3apatb F0-02 (BbIGOP MCTOYHUKA KOMaHAbI) Ha O (ynpaBneHue ¢ paboyer naHenm).
5. BecTu napameTpbl, B3ATble C TabnM4KM OaHHbLIX ABUraTens, B COOTBETCTBUM CO CReAyloLlen
Tabnuuen.
Cnocob6 aBTOMaTu4eckomn NMpumeHeHune
HaCTPOMKMU
[euratens 1 F1-00: Beibop Tuna gsuratens
F1-01: HommHanbHasi MOLLHOCTb ABUraTens
F1-02: HomnHanbHOe HanpsikeHne asuratens
F1-03: HomuHanbHbIV TOK ABUratens
F1-04: HomuHanbHas yactoTa gsuraTtens
F1-05: HomnHanbHasa ckopocTb ABuratenst
[surartens 2 A2-06 — A2-10, onpegensieTcs Kak aHanornyHbin F1-00 — F1-05
[euratenb 3 A3-00 — A3-05, onpegensieTca kak aHanornyHbi F1-00 — F1-05
[euratens 4 A4-00 — A4-05, onpegensieTcsa Kak aHanornyHbi F1-00 — F1-05

6. YcrtaHoBuTb F-37 (BbIOOp aBTOMAaTMYECKOW HAcTpPOMKM) Ha 2 (OAMHaMmyeckas aBToMaTu4veckas
HacTpoWKa).

Ons psuratenen 2, 3 un 4 cooTBeTCTBYOLWME (PYyHKUMOHAnNbHbIE napameTpbl — A2-37, A3-27 n A4-37
COOTBETCTBEHHO.

7. Haxxate ENTER Ha paboyen naHenm.

Ha pabouein naHenu nosiBNSeTCs:

OAE

MD310 HauvMHaeT npouecc aBTOMATUYECKOW HACTPOWMKM W NPUBOAUT ABUraTenb ONA YCKOPEHWUs u
3amenneHvs, a Takke Ana paboTbl B HanpaeneHuM u Bnepeg U B obBpaTHOM HanpasneHun B
aBTOMaTU4eCKOM pexume. JTOT NpoLecc NpogoskaeTcst ABE MUHYTHI.

8. Haxxate RUN Ha pabouen naHenu.

[wvcnnein nokasbiBaeT, 4To npouecc aBTOMaTU4ECKON HaCTpOIZKM 3aBeplleH, Korga BoO3BpallaeTcda B
COCTOAAHME BOCMpoOu3BeAeHUs CTaHdapTHbIX napameTpoB. MD310 aBTOMaTU4ecKnm BblYMCHISET
cnegywupe napamMmeTpbl Asurartend u KOH(bVII'ypVIpyeT (*)yHKLI,VIOHaJ'IbeIe KOAbl CBOMMWU KOPPEKTHbIMU
BeNMM4YnHamu.

Cnocob aBTOMaTM4eCKOM NMpumeHeHne
HaCTPOMKMU
Osuratens 1 F1-06: ConpoTuBneHue ctatopa

F1-07: ConpoTuBreHue potopa

F1-08: MHOYKTUBHOE peaKkTUBHOE COMNPOTUBIIEHNE YTEYKN
F1-09: BsaMMmHO€e MHAOYKTMBHOE peakTUBHOE CONpoTUBIEHNE
F1-10: Tok 6e3 Harpy3ku

[suratens 2 A2-06 — A2-10, onpefgensieTca kak aHanornyHbi F1-00 — F1-05
OsuraTtens 3 A3-06 — A3-10, onpefgensietca kak aHanornyHbin F1-00 — F1-05
[suratens 4 A4-06 — A4-10, onpegenseTtca Kak aHanormyHein F1-00 — F1-05
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Bbl HE MOXeETe 0TCOeanMHUTb ABUraTesnb oT Harpy3ku.
[nsa aBToMaTmnyeckom HaCTpOIZKM OBuratend BbiNoNHUTE cneaywuine DEencTBuS:

1. TMopatb nutaHme Ha MD310, 3agaTb F0-02 Ha 0, BBECTM NnapameTpbl, B3ATble C TAOMMYKM AaHHbIX
asuvraTens.

2. Bapatb F1-37 (Bblbop aBTOMaTM4Yeckol HacTporku) Ha 1 (cTaTudeckass aBToMaTU4eckas
HacTpoWKa).

3. Haxate ENTER Ha pabo4en nanenu.

4. Haxatb RUN Ha pabouen naHenw.

MD310 Ha4MHaeT npouecc aBTOMaTU4ECKON HAaCTPOWKMK.
6.7.3. Ucnonb3oBaHMe MHOXeCTBEHHbIX rPynn napameTpoB ABUratens
Bbl moxeTe Bkniounte MD310 1 ncnonb3oBatb Mobyto U3 YeTbipex rpynn napameTpoB ABUraTens.
pynnbl F1 1 F2 (napameTpbl Asuratens 1)
pynna A2 (napameTpbl gBuratens 2)
Npynna A3 (napameTpbl gBuratens 3)
Npynna A4 (napameTpbl ABuratens 4)
CooTtBeTcTBYIOWAA rpynna napaMeTpoB 3agaeTcsa nmbo dyHKUMOHanbHbIM kogom FO0-24, nubo
ncnons3osaHnem dyHKuun 41 n 42 Ha undposom Bxoge. Ecnn DI ucnonbayet dyHKumio 41 unu 42, ato

OTMeHseT 3agaHue oyHKUnoHanbHoro koga F0-24.

Puc. 6-24. MepeknioyeHne Mexay YeTbipbMa ABUraTensmm

FO-01=0wunnl

2D
= B = Bt %' ==
¥ —_— , - [Oeuratens 1 fiBuratens 2 fiBuratens 3 [iBuratens 4
B pexume ynpaBnenus V/F B pexwume BekTopHOro
MOXHO NPUBOAUTL HECKONbKO ynpaBneHus Henb3s NPUBOANTD B pexuMme BEKTOPHOro yNpaBneHUsi MOXHO NPUBOAUTH
ABuratenen ofHOBPEMEHHO HEeCKOMNbKo ABuratenei 1o 4 gBuratenen B pasHoe Bpemsi. MapameTpbl
OOHOBNEMEHHO ) LIBATaTensi COXDaHAKTCH OTAENbHO

6.8. UnTepdhencol
6.8.1. Ucnonb3oBaHuem knemm DI

Ha naHenu ynpaBneHus nmeetcs nNsatb UU@poBbIX knemm, ¢ DI1 no DIS. MeeTcs nAaTe AONOMHUTENbHbIX
LMdPOBbLIX KNEMM Ha AOMNONTHMTENBHOM nnaTte pacwupenus 1/0, ¢ D6 no DI10.

BHyTpeHHee obGopygoBaHue knemm DI koHdburypmpyetca nutaHunem 24 B noctosHHOro Toka Ans
obHapyxeHus. Bbl mMOxeTe BBOAMTb curHanm Ha knemmbl DI npvBoga MNOCTOSHHOrO TOKa TOJMbBKO
3akopaymBaHnem knemm DI n COM.

Mo ymonuaHuto F4-38 = 0000 u F4-39 = 0000. CurHan DI aktuBeH (noruvka 1) npu 3akopayvuBaHuu Ha
COM, n HeakTuBeH (noruka 0), ecnn He 3aKOPOYEH.

MOXHO M3MEHUTb akTUBHbIN pexum knemmbl DI. To ectb, curHan DI HeaktuBeH (normka 0) npu
3akopaumBaHum Ha COM, u aktmBeH (noruka 1), ecnu He 3akopoyeH. B sToM criyyae HyXHO U3MEHWUTb
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cooTBeTcTBYtOWMA 6UT B F4-38 n F4-39 Ha 1 (9TM OBa napameTpa COOTBETCTBEHHO OMNpPenenstoT
3agaHve aktuBHoro pexuma DI1 — DI5 n DI6 — DI10).

MpuBog nepemeHHOro Toka Tawke obecrneunmBaeT F4-10 (Bpemsi dwunbtpa DI) ans curHana DI gns
noBbIWEeHMs aHTunomexoBoro ypoBHs. [Ona DI1 — DI3, npuBog nepemMeHHoro Toka obecneuvBaet
yHKUMIO 3aaepXkkn curHana DI, uto ygobHo Ans HEKOTOPbIX NMPUMEHEHWI, rae TpebyeTcsa 3agepxka.

Puc. 6-25. 3apaHune cbyHKkumnmn 3agepxxku curHana Dl

3apanue 3agepxku DI1 B F4-35 :
3apanue 3apepxku DI2 B F4-36 |
3apaHue 3apepxku DI3 B F4-37 :"- =
|
1

| |
| |
I |
- = = |
I |
| |
! |

|

|

P

CurHan obopygo- BHyTpeHHuUi
BaHus DI curHan DI

Hecatb knemm DI moryT 6biTb onpegeneHbl B (byHKUMOHanbHbIX kogax F4-00 — F4-09. Kaxgomy DI
MOXeT ObITb NpucBoeHa hyHkuus, ogHa 13 50. bonee nogpobHo cM. onncanms ¢ F4-00 no F4-09.

KoHcTpykuus o6opynoBaHuUs NMo3BOMnsieT noflydaTb CUrHamn BbICOKOCKOPOCTHOMO MMMyribca Tonbko DIS.
Ecnu TpebyeTcs oTCUET BBICOKOCKOPOCTHBIX UMMYMbCOB, Ucnonb3yite DIS.

6.8.2. Ucnonb3oBaHune knemm DO
NmeeTca Tpu undpoBbIX KNemm Ha naHenu ynpasnexnms — FM, DO1 n TA/TB/TC.

FM n DOl — 3TO TpaH3UCTOPHbIE BbIXOAbl M MOTYT NPUBOAWNTL HU3KOBOSBTHLIA KOHTYP 24 B
NOCTOSIHHOIO TOKa.
TA/TB/TC — 3TO penerHbIn BbIXOA, OH MOXET MpMBOAMTL KOHTYp YynpasneHus 240 B
nepemMeHHOro Toka.

NmeeTcsa nATb AONONMHUTENbHBLIX LMEPOBLIX KIEMM Ha AOMNOMHUTENBHONM nnaTe pacwupeHns |/O — DO2
(TpaHsmcTopHbIN Bbixod) u PA/PB/PC (penewHbiv Bbixoa).

Knemmbl DO 3agatotcs and dyHkuun 3aganvem F5-01 n F5-05 ans ykasaHus cocTtosHus paboTel n Ans
TPEBOXHOW MHGOPMaUMM NpuBoL4a NepemMeHHoro Toka. Bcero nmeetcsa 40 dyHkumn. Bonee noapo6Ho
CM. onucaHwue rpynnsl F5.

Knemma CooTBeTCTBYHOLWNMN OnucaHue xapakTepuCTUKN Bbixoaa
(pyHKLUMOHaNbHbIN KOA
FM-CME F5-06 korga F5-00=0 TpaH3ncTop, cnocobeH BblaaBaTb BbICOKOCKOPOCTHbIE
umnyneckl 10 'y — 50 kly; nponyckHas cnocobHOCTb
npuBoga: 24 B noct. Toka, 50 MA
F5-01 korga F5-00=1 TpaHaucTop, NnponyckHasi cnocobHocTb: 24 B nocr.
ToKa, 50 MA
TA-TB-TC F5-02 Pene, nponyckHas cnocobHocTte: 50 B nep. Toka, 0,2
A/30B nep. Toka, 1 A
PA-PB-PC F5-03 Mnarta pacwmpenuns: nponyckHasa cnocobHocTs: 50 B
nep. Toka, 0,2 A/ 30 B nep. Toka, 1 A
DO1-CME F5-04 TpaH3ncTop, NponyckHas cnocobHocTk: 24 B nocr.
ToKa, 50 MA
DO2-CME F5-05 lMnata pacumpeHuns, TpaH3nCTop, NPOoNyckHas
cnocobHocTb: 24 B nocT. Toka, 50 mA

-81-




PykoBOACTBO MO aKcnnyaTaumm maea 6. PyHKuUK

Korga F5-00 = 0, knemma FM — STO BbIXOA4 BbICOKOCKOPOCTHOIO MMMynbca. YactoTa BbIXOAHbIX
UMMYNbCOB YKa3biBAeT Ha BEMWUYMHY BHYTPEHHErO NapameTpa xoda. Yem Gonblue BeNnynHa, TEM BbiLLE
BbIxogHast 4actota umnyneca. 100% BenuumHbl cooTBeTCTBYOT 50 KILU. YKasaHHbI BHYTpPEHHWI
napameTp onpeaensietcs F5-06.

6.8.3. Ucnonb3oBaHue knemm Al

MD310 obGecneuuBaeT OBe KNEMMbl aHamoroBbix BxogoB, All u Al2, Ha naHenu ynpaBneHus, W
OOMONHUTENBHYIO krnemmy Al3 Ha gononHMTeNnbHoOW nnaTe pacwupenus 1/0.

Knemma XapaKTepVICTVIKa BXOA4HOIo curHana

AlI1-GND lMony4yaet curHan 0-10 B nocTosgHHOrO ToKa

AlI2-GND Ecnun J4 cmelwaeTtca B nonoxeHue “V”, Al nony4aeTt curHan HanpsbkeHunsa 0-10
B nocTosiHHOro Toka

Ecnu J8 cmellaeTtcsa B nonoxeHue “I”, Al nony4aet curHan Toka 0-20 mA
AlI3-GND Mony4aet curHan ot -10 go 10 B nocTosiHHOro ToKa

Al MOXeT ncnonb3oBaTbCH B KAYEeCTBE KaHana yCTaHOBKM 3a[jaHUs 4acToThl, 3aaHNa MOMEHTa, 3aaHns
HanpsbkeHus npu pasgenenunn VIF, n 3agaHusa PID nnn obpatHoro Bo3aencTtBusa. CoOTBETCTBUE MEXAY
HanpsPKeHMeM/TOKOM 1 bakTU4eckuM 3agaHuemM unm obpaTHbIM Bo3aencTBueM onpeaensietcs oT F4-13
no F4-27.

Puc. 6-26. CooTBeTCTBME MeXAY HanpshkeHMeM/TOKoM U pakTM4eCKUM 3aaHMeM Unu obpaTHbIM
BO3OeNCTBUeM

i Bﬂtegﬁ andeme do HHHE'IJ : F""‘ : : ‘tﬁ. : : e = :
kpubBia. Ofky 1 my e spubya . ;
MOy UEnnisotane puse AL | | £ piba ‘o® / x:
: vl > ! S v
bl o S B Db Sl Y P e [
Hpunun 1: Kpufias 2: ! Kpuhan §:
F4-13 EIrJ F4-17 Fd-18 fa F4.22 | AB-08 to AB-15
L
dn ed ' W
P U3 poapaRdn edune P %
A S U0-09 i %uu wpubau AL 15+ — == DGR AOCHEMHER
S —— i |
Ja o}V po U3 |J|:.1|.'|H'||:| pecamwofy| L° % BHLMDEHERA POCHEMHE
Al2 _E.._l I uo-10 '-EUF' kpubal Azl 1-5 e i B um Ai;
i .
Al Y ] s Lia mapdi |m"an 1 o o BHUMPEHAR DOC e
ue-11 Iﬂhgnp Kputuﬂr A - = fensoan AT
OmBap Fd-33 (Bufiop kpubail Al

OT160p knemm Al moxHO Habmogate B U0O-09 — UO-11. PacyeTHas BenuumMHa — AN NOCNeayoLwero
BHYTPEHHEro pacyeTa 1 He MOXET HaMnpsiMyl0 CYMTbIBATLCH NOSib3oBaTeNeM.

Koppekuus Al

Ons noBbiweHns ToyHoCTM Al u noaTBepXAeHUs TOro, YTO 3adaHue HamnpsKeHus - TO XKe, YTO U
Benu4ynHa otbopa, TpebyeTca koppekuns Al. Cnocob koppekumn - cm. onucanHus rpynn AC.

MapameTpbl rpynn AC (NnepeMeHHOro Toka) nosy4ynny aBTOKOPPEeKTUPOBKY Npu OTNpaBke 060pyAoBaHuS.
Bbl MOXeTe Takke MPOBECTU KOPPEKTUPOBKY Ha MecTe, ecnu notpebyeTcs.

BoT npumepbl BbINOMHEHUST KOppeKuumn Al.

1. Nopatb HanpshkeHne 2,000 B Ha Al1-GND u 3anucaTtb BennymHy UO-21.

2. W3menntb AC-00 Ha 2,000 n nsmexHntb AC-01 Ha BenuumHy U0-21, koTopas Gbina 3anucaHa Ha
atane 1.

3. MNopaTb HanpsxeHne 8,000 B Ha AI1-GND wu 3anucatb BennyuHy UO-21.

4. W3meHuTb AC-00 Ha 8,000 1 namenuts AC-03 Ha BenmumnHy UO-21, koTopas Obina 3anucaHa Ha
aTane 3.
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Koppekums Al BbinonHeHa.
6.8.4. Ucnonb3oBaHue knemm AO

MD310 obecneunBaeT ABe KrnemMMbl aHanoroBbix BbixogoB, AOLl Ha naHenu ynpaeneHuss u AO2 Ha
OOMOoNHUTENbLHOM Nnate pacwmpenus I/O.

AO1-GND Ecnu J5 cmewaeTca B nonoxenune “V”, AO BblgaeTt curHan HanpsixeHus 0-10 B
NMOCTOSIHHOIO TOKa

Ecnu J5 cmewaeTca B nonoxenue “1”, AO BbligaeT curHan toka 0-20 mA
AO2-GND Bbigaet curHan HanpsixxeHns 0 — 10 B nocTosiHHOro Toka.

AOl1l n AO2 MOXeT uMcrnonb3oBaTbCA ANs UHAWKALMKM BHYTPEHHUX MapamMeTpoB COCTOSHWUS paboThl.
WHavumpyemble napameTpbl MOryT onpegensatbca F5-07 n F5-08.

BblaeneHHble napameTpbl COCTOSIHUS paboTbl MOTYT BbINPaBNATLCA 40 BbixoAa. PYHKUMS BbINPaBEHUS:
Y = kX + b, cpeaun kotopbix “X” MHOULMPYET NapamMeTpbl COCTOSIHUA paboThbl Kak BbixogHble, a “k” un “b”
Bbixoga AO1 moryT 3agaBatbes F5-10 n F5-11.

Puc. 6-27. 3apgaHue “k” un “b” Bbixoga AO1

Buxod AQ1

A[Y nocae koppekiuwl

K=F511

-b=F310 MopamMemp ﬂ'_ﬂﬁl Buxodo

1% oo kopperuuul

Koppekuma AO

Ons noBbiweHns ToyHoCTM Al u noaTBepXAeHUs TOro, YTO 3adaHue HarnpsKeHus - TO XKe, YTO U
Benu4ynHa otbopa, Tpebyetca koppekuns Al. Cnocob koppekumn - cm. onucanHus rpynn AC.

MapameTpsbl rpynn AC (mepemMeHHOro Toka) Nony4nnyM aBTOKOPPEKTUPOBKY MpU OTNpaBke 060pyaoBaHuS.
Bbl MOXeTe Takke NPOBECTU KOPPEKTUPOBKY Ha MecTe, ecnn notpebyeTcs.

BoT npuMepbl BbINOMHEHUS KoppeKuumn Al.

1. 3apatb F5-07 Ha 1.

2. 3apatb F0-08 Ha 10.00 u AC-12 Ha 2.0000 (pesynbTtaT FO0-08 x 10.000 / FO-10). N3mepuTb
HanpsbkeHne AO1-GND ¢ nomoLbio TOYHOro npmbdopa.

3. Bapatb F0-08 Ha 40.00 n AC-12 Ha 8.0000 (pesynbtat F0-08 x 10.000 / F0-10). N3mepuTb
HanpsbkeHne AO1-GND ¢ nomoLLbio TOYHOro npmobopa.

4. 3anucaTb BENMYMHbI HanNpsKeHWUsl, UAMEPEHHbIE HA BTOPOM M TpeTbeM adTanax, Ha AC-13 n AC-
15 cooTBeTCTBEHHO.

Koppekuma AO BbinonHeHa.
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6.9. MocnegoBartenbHas KOMMyHUKaLus

MD310 nopaepxvBaeT MPOTOKON KOMMYHMKauum B nogyvHeHHoM pexume Modbus-RTU, Tem cambim
no3Borifis BaM NpocMaTpmBaTh U N3MEHATb (PYHKLMOHAamNbHbIE napameTpbl, NpocMaTpmMBaTh napameTpsbl
paboyero cocTosHMS, 1 NocbiNnatb KOMaHAy xoga n 3agaHue 4acToTbl HA NPMBOL MEPEMEHHOTO TOKa Ha
rmaBHOM KOMIMbOTEPE.

COXpaHﬂl‘/‘ITe 3afjaHne napamMeTpa KOMMYHUKauunm Ha npuBoae nepeMeHHOro TOKa, KOoTopoe
COOTBETCTBYET 3afaHUK0 nNnapameTpa Ha TrfaBHOM KOMMNbKOTEPE. bonee ﬂO,EI,pO6HO O napameTtpax
KOMMYHUKauunn - CM. onnmcaHue rpynnbl Fd.

Puc. 6-28. UIcnonb3oBaHue nocrnefoBaTeNbHOW KOMMYHUKaLUW.

CoeanH1TL NpoBOAaMM 3apaHue napametpa B MD310 fomkHo
rMaBHbIi KOMMbIOTEP 1 MOCTOSIHHO COOTBETCTBOBATHL TAKOBOMY B
nnaty RS485 nata RS485 rNaBHOM KOMMbIOTEPE
OyHKLU. HaumeHoBaHve napameTpa
kon
E i Fd-00 CrkopocTb B 604 o Bce dhyHKuoHanbHbie
; - ' ¥ Fd-01 CwmBon dopMaTa AaHHbIX napameTpbI
NaBHbIi p
AESE5GHO Fd-02 JlokanbHbIi agpec |
KOMMblOTEP - — Fd-03 3afepiKa oTeeTa l—» MapameTpbl paboyero
RS4ES J Fd-04 Bpems koMMyHIKaLum 1cTekno | COCTOAHMA
Fd-05 Bbibop npotokona Modbus Komaraa ¥oza
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Tabnuua koaoB (pyHKLUN
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naBa 7. Tabnuua koaoB hbyHKLUMN

7.1. BBogHas yacTb
NMpumeyaHue

UmeeTca 3awmrta naponem gns MCnonb3oBaHUA ¢ NPUBOAOM nepeMeHHoro toka MD310. Ecnu ata 3awuThbl
3ageMcTBOBaHa, BaM HYXHO OyaeT y3HaTb onpegensieMbi Mofib3oBaTesieM Mnaponb A0 TOro, Kak Bbl
CMOXeTe peAaKTUpoBaTb KoAbl (pyHKLMIA, onucaHHble B 3Ton rnaBe. CM. pasgen 5.7 «3awuTta naponem», rge
AalTCs MHCTPYKLUMM, KaK 3a4aBaTbh U CHUMaTh 3aliuTy naponem.

Mpynnbl F 1 A BknoyatloT B ceba cTaHOapTHble yHKUMOHAmNbHbIe napamMeTpbl. [pynna U BknoyaeT B
cebs PYHKUMIO MOHUTOPWHIA NapamMeTpoB KOMMYHMKaLMW Yepes MnaTy pacluMpeHus.

B Tabnuuax onucaHus napamMmeTpoB B 3TON rnaee MCMNoJb3yTCA crneayrwmne CMMBOIbI:

Cumeornbl B Tabnuue ko4oB yHKLMIA onuCkIBalOTCS Crieayowmm o6pasom:

Cumson 3HaueHue |

1 MoxxHo mogndmumposaTth napameTp ¢ MD310 B COCTOSSHMM OCTAHOBKM UMK B
COCTOSIHMM X042

<< HesoamoxxHo MoamduumposaTte napameTp ¢ MD310 B cocTosiHM xoaa

° MapameTp gaBndeTca (pakTU4EeCKON U3MEPEHHOW BEMMYMHOW N HE MOXeT
6bITb MOgNULMPOBaH

* MapameTp sABNsieTCA 3aBOACKMM MapameTpoM M MOXET ObITb 3aaH TOJbKO
npovssoguTenem
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7.2. CtTaHgapTHbIe napamMeTpbl

®dyHkumoHa  HammeHoBaHue napameTtpa Anana3oH 3apaHus Mo CBOMCTBO
NbHbIN KOA yMOnYaHuio
pynna FO: CtaHgapTHble napameTpbl
FO-01 Pexum ynpaenenus geuratenem 1 O0n2 2 *
F0-02 Bblbop McToYHMKA KOMaHAbl Or0po2 0 q9
FO0-03 Bblbop kaHana 3agaHus rnaBHom Or0p09 0 <«
4acToThbI
F0-04 Bbibop kaHana 3agaHus Or0p09 0 <«
BCMOMOraTebHOWM 4YacTOTh!
FO0-05 BasoBasi BennumMHa ananasoHa 0,1 0 qq9
BCMoOMoraTenibHon YactoTbl Y ans
coBMeLLleHMs [[naBHOM 1
BCMNOMOraTenbHON
FO0-06 [unanasoH BcromoratensHo Yyactotbl | OT 0% go 150% 100% qq9
Y ons coBmelleHus [nasHom n
BCNomMoraTenbHOn
FO0-07 Bbi6op coBmMeLLEHUS NCTOYHMKA O100 po 34 00 qq
4acToThbI
FO0-08 3agaHHasa YactoTta Ot 0,00 Ao MaKc. YacToThbl 50,00 Ny,
(FO-10)
FO0-09 HanpasneHue BpalueHus Or0pol 0 qq9
FO-10 Makc. yactota Ot 50,00 oo 500,00 'y, 50,00 Ny, <«
FO-11 McTouHnk BepxHero npegena yactotel | OT0 o 5 0 <«
FO-12 BepxHuii npegen 4yactoThbl Ot 0,00 'y, go makc. 50,00 Ny, q9
yactoTbl (FO-10)
FO-13 CmelLeHne BepxHEro npegena Ot 0,00 'y, go makc. 0,00y, q9
YacToThl yacToTbl (FO-10)
FO-14 HwxHuin npegen YacTtoTbl Ot 0,00 oo BepxHero 0,00y, q9
npegena yactotbl (FO-12)
FO-15 Hecywas 4yactoTa O10,5 00 16 kl'y, B 3aBucumoctu q9
oT Mogenu
FO-16 Hecyuwas 4yactoTa, HacTpoeHHas no 0,1 1 q
Temnepartype
FO-17 Bpewms yckopeHus 1 0,00 — 650,00 c (F0-19=2) B 3aBucumoctu | q[
0,0 — 6500,00 ¢ (FO-19=1) OT Mopenu
0 — 65000 c (F0-19=0)
FO-18 Bpems 3amegnenuns 1 0,00 — 650,00 ¢ (FO-19=2) B 3aBucumoctu q9
0,0 — 6500,00 ¢ (FO-19=1) OT MoAenu
0 — 65000 c (F0-19=0)
FO-19 EnunHuua BpemeHn yckopeHus/ O:1lc 1 <«<
3amennexHus 1:0,1c
2:0,01c
F0-21 CwmelleHne 4acToThl KaHana 3agaHus O71 0,00 'y oo makc. 0,00 I'y, q
BcnomoraTtenbHol 4acToTbl Ans yacToTbl (FO-10)
coBMeLLieHus naBHoOM n
BcnomoratensHon
FO0-22 3ape3epBupoBaH - - -
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIN KOA yMOnYaHuio
FO0-23 CoxpaHeHne ANCKPEeTHOW YCTaHOBKM 0,1 0 qq9
3aJaHNsi 4YacTOTbl MOCNE OCTAHOBKM
FO-24 Bei6op rpynnel napameTpoB 0: Mpynna 1 napameTpoB 0 <«
apuratens asuratenst
1: 'pynna 2 napameTpoB
asuratens
2: 'pynna 3 napameTpos
asuratens
3: 'pynna 4 napameTpos
asuratenst
FO-25 basoBas yacToTa ons BpemMeHu 0-2 0 <«
yCcKopeHus/3amenneHns
FO-26 BasoBasi yacTtoTa Ans n3aMeHeHus 0,1 0 <«
BBEPX/BHW3 Bo Bpemsa xoaa
FO-27 [punBs3Kka UCTOYHMKA KOMaHAbI K Ot 000 no 9999 0000 qq9
WCTOYHUKY YaCTOThI
pynna F1: NapameTpsl AsuraTtens 1
F1-00 Bbi6op Tuna geuratens 0,1 0 <<
F1-01 HomuHanbHasa MOLLHOCTbL ABUraTens 0,1 -30 kBT B 3aBucumoctn | <«
oT Mogenu
F1-02 HoMuHanbHoe HanpsxeHne 1-1000B B 3aBucumoctn | <«
asuratens OT MoAenu
F1-03 HoMuHanbHbI TOK ABUraTens 0,01 - 655,35 A B 3aBucumocTtu <<
OT MoAenu
F1-04 HomunHanbHas yacTtoTa gBuraTtens 0,01 Ny — makc. yactoTa B 3aBucumoctu <«
OT MoAenu
F1-05 HomuHanbHasa ckopocTb aBuratens 1 — 65535 06/MUH B 3aBucumoctu <«
oT Mogenu
F1-06 ConpoTtuBneHue cratopa 0,001 - 65,535 Om B 3aBucumoctn | <«
oT Mogenu
F1-07 ConpoTtuBneHue potopa 0,001 - 65,535 Om B 3aBucumoctn | <«
OT MoAenu
F1-08 MHOyKkTMBHOE peakTnBHoe 0,01 — 655,35 m['H B 3aBucumoctu <<
COMPOTUBIIEHNE YTEYKM OT MoAenu
F1-09 B3anmHoe MHOYKTUBHOE peakTuBHOE 0,1 —6553,5 mM['H B 3aBucumoctu <«
COMpoTMBIEHNE OT MoAenu
F1-10 Tok 6e3 Harpy3ku 0,01 go F1-03 B 3aBucumoctu <<
OT MoAenu
F1-37 Bbibop aBTOMaTM4ECKON HACTPOMKM OTr0p02 B 3aBucumoctn | <«
oT Mogenu
pynna F2: [NapameTpbl BEKTOPHOrO ynpasneHus
F2-00 [MponopumoHanbHbIn KoadhpUUneHT Ot 1 go 100 30 q9
KOHTYpa ckopocTu 1
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO

NbHbIN KOA yMOnYaHuio

F2-01 Bpems nHTerpmpoBaHus KOHTYpa OT1 0,01 go 10,00 c 0,50 ¢ qq9
ckopoctn 1

F2-02 YacToTa nepekntoyeHns 1 Ot 0,00 go F2-05 5,00y q9

F2-03 [MponopumoHanbHbIn KoadhpUUNEHT Ot 1 go 100 20 q9
KOHTYpa CKopoCcTu 2

F2-04 Bpems nHTerpmpoBaHus KOHTYpa OT1 0,01 oo 10,00 c 1,00 c qq9
cKopocTh 2

F2-05 YacToTa nepekntoyeHns 2 Ot F2-05 go makc. YyactoTbl 10,00 'y, qqa

F2-06 KoadhdpmumeHT cmelueHust BektopHoro | OT 50% go 100% 100% q9
yrnpaBneHus

F2-07 MocTosHHas BpeMeHn cunbTpa Ot 0,000 c £0 0,100 ¢ 0,000 c aq
KOHTYpa CKOpOoCTHh

F2-08 KoadpdpmumeHT nepeBo3dbyxaeHns Ot 0 go 200 64 q
BEKTOPHOrO ynpaBneHus

F2-09 McTouHMK BepxHero npegena Or0po7 0 <<
MOMEHTA B pEXUME YNpaBneHusi
CKOPOCTbHO

F2-10 [uckpeTHas ycTaHOBKa 3agaHus Ot 0,0% go 200,0% 150,0% <«
BEPXHEro npegeria MOMeHTa B
pexume yrnpaBreH1s CKOPOCTbIO

F2-13 [MponopunoHanbHbIA KO3aPPUUNEHT Ot 0 go 60000 2000 a
HaCTPOWiKN BO36YXaEHUS

F2-14 MHTerpanbHbI koadhdnLmeHT Ot 0 go 60000 1300 a
HaCTPOWiKN BO36YXaEHUS

F2-15 [MponopunoHanbHbIA KO3PPUUNEHT Ot 0 go 60000 2000 a
HaCTPOWKN MOMEHTa

F2-16 WHTerpanbHbIn KoadhpuumneHt Ot 0 go 60000 1300 q9
HaCTPOWKN MOMEHTa

Npynna F3: NapameTpbl ynpasneHus V/F

F3-00 3apgaHue kpueon V/F Otr0po11 0 <«

F3-01 dopcupoBaHme MOMEHTa Ot 0,0% go 30% B 3aBucumoctu qq9

OT MoAenu

F3-02 YacToTa oTtkntoveHunst popempoBanma | OT 0,00 4o makc. 4acToTbl 50,00 'y, <«
MOMEHTa

F3-03 MHoroTtoueyHasa yactota V/F 1 (F1) O71 0,00 Ny go F3-05 0,00 'y, <«

F3-04 MHoroTouyeyHoe HanpshkeHue V/F 1 Ot 0,0% po 100,0% 0,0% <«
(V1)

F3-05 MHoroTtoueyHasa yactoTta V/F 2 (F2) F3-03 — F3-07 0,00 Ny <«

F3-06 MHoroTouyeyHoe HanpshxkeHue V/F 2 Ot 0,0% po 100,0% 0,0% <«
(vV2)

F3-07 MHoroTtoueyHasa yactota V/F 3 (F3) Ot F3-05 no HoMUHanbHOM 0,00 'y, <<

YacToTbl gsuratens (F1-04)

F3-08 MHoroTouyeyHoe HanpshkeHue V/F 3 Ot 0,0% po 100,0% 0,0% <«
(V3)

F3-09 KoadhdmumeHT komneHcaumm OT1 0% po 200,0% 0,0%
npockanb3abiBaHusa V/F

F3-10 KoadpduumeHT nepesosbyxaerusa V/IF | Ot 0 go 200 64 TqT

F3-11 KoadhdpmumeHT nogaeneHus subpaumm | OT 0 go 100 B 3aBucumoctu q9
VIF OT Mopaenu

F3-12 Pexum nogaeneHns Bubpauum Or0po4 3 <«

-89 -




PykoBOACTBO MO 3KcniyaTaumm

maBa 7. Tabnmua kogoB PYHKLMN

®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO

NbHbIN KOA yMOnYaHuio

F3-13 MCTOYHMK HanpskeHnst ans Ot0p08 0 qq9
pasgenenus V/IF

F3-14 [uckpeTHas ycTaHOBKa 3agaHus Ot 0 B 0 HOMUHaNbLHOroO 0B qqa
HanpskeHusa onsa pasgenenus VIF HanpskeHWUst opuraTens

F3-15 Bpewmsi BospactaHus HanpsbkeHnst gns | OT 0,0 ¢ go 1000,0 ¢ 0,0c qq9
pasgenenus V/IF

F3-18 YpoBeHb HefonyLeHNs CTOMOPEHUS OT1 50% go 200% 150% <«
n3-3a NpeBbIlIEeHNs ToKa

F3-19 Bbibop HeponyuleHns ctonopenns ns- | 0, 1 1 <«
3a NpeBbIWEHMS TOKA

F3-20 KoadpduumeHT HegonyweHus O10 pgo 100 20 q9
CTOMOPEHMSA U3-3a NPeBbILLEHNSA TOKa

F3-21 KoadhdmumeHT komneHcaumm ypoBHS OT1 0% #o 200% 0 <«<
HeJonyLweHNsi CTONopeHns U3-3a
NPEBbLILLEHNS TOKA A4S YMHOXEHUSA Ha
CKOpOCTb

F3-22 YpoBeHb He[oNyLEHMS CTOMOPEHMS Ot 120% po 150% 150% <«
13-3a NPEeBbILLEHNS HANPSHKEHMWS

F3-23 Beibop HegonyLieHns ctonopennsa ns- | 0, 1 1 <«<
3a NPEeBbILLEHNS HaNPsSKeHUs

F3-24 KoadpduumeHT yacToTsl Ot 0 o 100 30 a
HeJonyLweHNs1 CTONopeHns U3-3a
NPEeBbILLEHNS HANPSXKEHUS

F3-25 KoadhpmumeHT HanpsixkeHns Ot 0 go 100 30 q9
HeJonyLeHNs1 CTONMOPEHNs 13-3a
NPEeBbILLEHNS HANPSXKEHUS

F3-26 Makc. npegen 4yacTtoTbl HegonyueHus | Ot 0 go 50 'y 5Ty <<
CTOMOPEHUS N3-3a NPEBbILLEHNS
HanpsXXeHust

F3-27 [MocTosiHHas BpeMeHn koMneHcaumnm O10,1cpo10,0c 0,5¢c qq
CMeLLeHns
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIN KOA yMOI4aHuIo
Npynna F4: Knemmbl BXO40B
F4-00 Bbi6op dyHkuum DI1 O1 0 pgo 50 1 <«
F4-01 Bbi6op dyHkuum DI2 Ot 0 pgo 50 4 <«
F4-02 Bbi6op dyHkuun DI3 O1 0 po 50 9 <«<
F4-03 Bbi6op dyHkumm DI4 OT10 po 50 12 <«
F4-04 Bbi6op dyHkumm DIS OT10 po 50 13 <«
F4-05 Beibop dyHkuun DI6 O1 0 go 50 0 <«<
F4-06 Bei6op dyHkuum DI7 O1 0 go 50 0 <«<
F4-07 Bbibop dyHkuun DI8 O1 0 go 50 0 <«<
F4-08 Bei6op dyHkuun DI9 O1 0 go 50 0 <«<
F4-09 Bbi6op dyHkuum DI10 OT1 0 go 50 0 <«<
F4-10 Bpewms cdounbtpa DI OT1 0,000 c go 1,000 ¢ 0,010c qq
F4-11 Pexnm komaHabl C KneMMHMKa 0-3 0 <«<
F4-12 CKOpOCTb perynmpoBaHus 0,001 - 65,535 Nu/c 1,000 lNu/c q9
BBEPX/BHWN3 ¢ kneMmHuka
F4-13 MuH. Bxog kpmson All Ot 0,00 B oo F4-15 0,00B q9
F4-14 CoOTBETCTBYIOLUNIA NPOLEHT MUH. -100,00% po 100,00% 0,0% q9
BxoAa kpusown All
F4-15 Makc. Bxog kpuson All Ot F4-13 go 10,00 B 10,00 B q9
F4-16 CoOTBETCTBYIOLUNIA NPOLEHT Makc. -100,00% po 100,00% 100,0% a9
BxoAaa kpusown All
F4-17 Bpems cdoumnbTpa All Ot 0,00 oo 10,00 c 0,10c q9
F4-18 MuH. Bxog kpuson Al2 Ot 0,00 B go F4-20 0,00B q9
F4-19 CoOTBETCTBYIOLUNIA NPOLEHT MUH. -100,00% po 100,00% 0,0% q9
BxoAa kpusown Al2
F4-20 Makc. Bxog, kpusown Al2 Ot F4-18 oo 10,00 B 10,00 B q9
F4-21 CoOTBETCTBYIOLUNIA NPOLEHT Makc. -100,00% po 100,00% 100,0% a9
BXxoga kpusown Al2
F4-22 Bpems cdounbTpa Al2 Ot 0,00 g0 10,00 ¢ 0,10c qq
F4-23 MuH. Bxog kpuon Al3 O71 0,00 B go F4-25 -10,00 B qq
F4-24 COOTBETCTBYHOLLNIA MPOLEHT MUH. -100,00% pgo 100,00% -100,0% qq
BXxofda kpusown Al3
F4-25 Makc. Bxog kpuon Al3 Ot F4-23 po 10,00 B 10,00 B q
F4-26 COOTBETCTBYHOLLNIA MPOLEHT Makc. -100,00% pgo 100,00% 100,0% qq
BXxofda kpusown Al3
F4-27 Bpems cdounbTpa Al3 Ot 0,00 g0 10,00 ¢ 0,10c qq
F4-28 MwuH. Bxog nmnynbsca O71 0,00 kl'y po F4-30 0,00 kl'y, q
F4-29 COOTBETCTBYHOLLMIA NMPOLEHT MUH. -100,00% pgo 100,00% 0,0% qq
BXO4a nmnyrnsca
F4-30 Makc. Bxog umnynbca Ot F4-28 po 20,00 kl'y, 20,00 kl'y, qq
F4-31 COOTBETCTBYHOLLNIA MPOLEHT Makc. -100,00% pgo 100,00% 100,0% qq
BXOZ4a umMnynbca

-01 -




PykoBOACTBO MO 3KcniyaTaumm

maBa 7. Tabnmua kogoB PYHKLMN

®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIA KOoA yMOnYaHuio
F4-32 Bpems cdunbTpa umnynsca Ot 0,00 oo 10,00 c 0,10c q9
F4-33 Bbi6op kpueoin Al 111 - 555 321 q9
F4-34 Bbi6op kpueoin Al 000 -111 000 q9
F4-35 3agepxka DI1 0,0c-3600,0c 0,0c a9
F4-36 3agepxka DI2 0,0c-3600,0c 0,0c <«
F4-37 3agepxka DI3 0,0c-3600,0c 0,0c <«
F4-38 Bbibop aktmBHoro pexuma 1 DI 00000 - 11111 00000 <«<
F4-39 Bbibop aktmBHoOro pexuma 2 DI 00000 - 11111 00000 <«<
'pynna F5: Knemmel BbIX040B
F5-00 Pexwum Bbixoga knemm FM 0,1 0 qq
F5-01 Bbi6op dyHkunm FMR OTr0p041 0 aq
F5-02 Beibop dyHkunm pene (T/A-T/B-T/C) OTr0p041 2 a9
F5-03 Bbi6op dyHKLUMM pene nnaTbl Ot0po41 0 qq
pacwwupenus (P/A-P/B-P/C)
F5-04 Bbi6op dyHkumm DO1 Ot0po41 1 q9
F5-05 Bbibop dyHKUMM NnaTbl paclunMpeHns Ot0p041 4 qq9
DO2
F5-06 Bbi6op dyHkunm FMP Ot0po 16 0 q9
F5-07 Bbi6op dyHkuun AO1 Ot0po 16 0 q9
F5-08 Bbi6op dyHkuumn AO2 Ot0po 16 1 q9
F5-09 Makc. BbixogHas yactota FMP Ot 0,01 go 50,00 kI'y 50,00 kl'y, q9
F5-10 KoadhduumeHT HyneBoro cmeLLeHns -100,00% po 100,00% 0,0% q9
AO1
F5-11 KoadhpmumeHT npupawenna AOL Ot -10,00 go 10,00 1,00 q9
F5-12 KoadhduumeHT HyneBoro cmeLLeHns -100,00% po 100,00% 0,0% q9
AO2
F5-13 KoadhpmumeHT npupawenna AO2 Ot -10,00 go 10,00 1,00 q9
F5-17 3agepxka Bbixoga FMR OT10,0 c go 3600,0 c 00c qq
F5-18 3agepxka Bbixoaa pene 1 OT10,0 c go 3600,0 c 00c qq
F5-19 3agepxka Bbixoaa perne 2 OT10,0 c go 3600,0 c 00c qq
F5-20 3agepxka Bbixoga DO1 OT10,0 c go 3600,0 c 00c qq
F5-21 3agepxka Bbixoga DO2 OT10,0 c go 3600,0 c 00c qq
F5-22 Bbibop aktmBHoro pexuma 1 DI 00000 - 11111 00000 a9
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO

NbHbIN KOA yMOnYaHuio

pynna F6: YnpaBneHue nyckom/oCTaHOBKOW

F6-00 Pexwum 3anycka OTr0p02 0 qq9

F6-01 Pexnm nogxsarta BpaLyatoLlerocs Otr0p02 0 <«
asuratens

F6-02 CkopocTb nogxeaTta BpaliatoLerocs 1-100 20 qq
asuratens

F6-03 MMyckoBas yacTtoTa Ot 0,00 go 10,00 Iy, 0,00 Ny

F6-04 Bpems BbiaepkmMBaHWS MyCKOBOW 0O10,0c00100,0c 0,0c <«
YacToTbl

F6-05 YpoBEHb TOPMOXEHNST UHBEKLMEN ot 0% go 100% 0% <«
nocT. Toka 1 / YpoBeHb npegs.
BO30OyxaeHns

F6-06 AKTMBHOE BPEMS TOPMOXKEHUS o1 0,0c 0o 100,0 ¢ 0,0c <«
WHbeKUMeN NocT. Toka 1 / AKTMBHOe
Bpemsi npefB. Bo30yxaeHus

F6-07 Pexum yckopeHus/3ameaneHus Ot0po2 0 <«

F6-08 Mponopunsi BpeMeHN HaYanbHOro Ot 0,0% po (100,0% - 30,0% <«
cermeHTa S-o6pasHoON KpMBOM F6-09)

F6-09 [ponopuns BpeMeHn KOHEYHOIo Ot 0,0% po (100,0% - 30,0% <«
cermeHTa S-o6pasHoON KpMBOM F6-08)

F6-10 Pexum octaHoBKM 0,1 0 qq9

F6-11 [opor 4acToTbl TOPMOXEHMS Ot 0,00 'y, go makc. 0,00y, q9
WHBEKLUMEN NOCT. ToKa 2 YacToThbl

F6-12 Bpems 3agepXku TOPMOXEHUS OT10,0 no 100,0 ¢ 0,0c a9
WHBbEKLMEN NOCT. TOKa 2

F6-13 YpoBeHb TOPMOXEHNSA NHBEKLUNEN Ot 0% no 100% 0% qq9
NnocCT. ToKa 2

F6-14 AKTMBHOE BPEMS TOPMOXKEHUS O10,0c 0o 100,0c 0,0c qq9
WHBbEKLMEN NOCT. TOKa 2

F6-15 PacxogHoe cooTHoLLEeHne Ot 0% no 100% 100% qq9
TOPMOXEHUSI

F6-18 MNpenen Toka nogxeata OT1 30% go 200% 100% <«
BpaLlatoLLerocsa aAsurarens

F6-21 Bpems pasmarHmyunsaHms O10,0cpo5,.0c 10c <«

F6-22 MuHuMmanbHas BbiIxogHas YactoTa Ot0po10Tly 0 <«
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PykoBOACTBO MO 3KcniyaTaumm

maBa 7. Tabnmua kogoB PYHKLMN

®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIN KOA YMOJTYaHUIO
pynna F7: PaboTa c knaBmaTypbl U CBETOAUOAHLIN ANCMNEN
F7-01 Bbi6op dyHkumm knasuwm MF.K Or0po5 0 <«
F7-02 dyHKkumsa knasuwm STOP/RESET 0,1 1 q9
F7-03 OTobpaxeHune Ha gucnnee OT1 0000 po FFFF 1F q
napameTpoB xoga 1
F7-04 OTobpaxeHune Ha gucnnee OT1 0000 po FFFF 0 q
napameTpoB xoaa 2
F7-05 OTobpaxeHune Ha gucnnee OT1 0000 po 1FFF 33 q
napaMeTpoB OCTaHOBKU
F7-06 KoadpdmumeHT BocnponsseneHus OT 0,0001 go 6,5000 1,0000 qq
CKOPOCTW Harpy3ku
F7-07 TemnepaTtypa TennoobMeHHuKa OT0,0°C Ao 100,0°C - °
mMopayns npeobpasoBaTtens
F7-09 CoBOKynHOE BpeMs xoaa O10 o 655354 - °
F7-10 SN npogykta - - )
F7-11 Bepcusa nporpammHoro obecnevyerms - - °
F7-12 KonunyecTBo 3HaKoB nocre 3ansTon Ot10p03 1 qq
01151 BOCNPOU3BEAEHMSI CKOPOCTH
Harpyskm
F7-13 CoBokynHoe BpeMs noA OT1 0 go 655354 - PY
HanpsPKeHneM
F7-14 CoBokynHoe notpebneHue aHepruu Ot 0 oo 65535 kBT 4 - °
'pynna F8: BcnomoraTtenbHble dyHKUUK
F8-01 Bpems yckopeHusi xoga Tonykamm OT1 0,0 c oo 6500,0 c 20,0c qq9
F8-02 Bpems 3amenneHus xoga Tonykamm OT1 0,0 c oo 6500,0 c 20,0c a9
F8-03 Bpewms yckopenus 2 OT10,0 c 0o 6500,0 ¢ B zaBucumoctn | q[
oT Mopenu
F8-04 Bpems 3amennenus 2 OT10,0 c o 6500,0 c B zaBucumoctn | q[
oT Mofenu
F8-05 Bpewms yckopenus 3 OT1 0,0 c oo 6500,0 c B 3aBucumoctu qq9
OT MoAenu
F8-06 Bpems 3amennenuns 3 OT1 0,0 c oo 6500,0 c B 3aBucumoctu qq9
OT MoAenu
F8-07 Bpewms yckopenus 4 OT10,0 c 0o 6500,0 ¢ B zaBucumoctn | q[
oT Mopenu
F8-08 Bpems 3ameanenus 4 OT10,0 c o 6500,0 c B zaBucumoctn | q[
oT Mopenu
F8-09 Cka4ok 4yacToThbl 1 Ot 0,00 'y, go makc. 0,00 Ny, q9
YacToThbl
F8-10 Cka4yok 4YacToThbl 2 Ot 0,00 'y, go makc. 0,00y, q9
YacToThbl
F8-11 [nana3oH ckayka 4acToThbl Ot 0,00 'y, go makc. 0,00y, q9
YacToThbl
F8-12 Bpems 30HbI HEYYBCTBUTENBLHOCTH OT1 0,0 c oo 3000,0 c 0,0c qq9
BpalleHus Brnepen / Hasag
F8-13 Bblbop xona B obpaTHOM 0,1 0 q9

HanpaeneHun
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NbHbIN KOA yMOnYaHuio
F8-14 Pexum xopa, korga 3agaHue yactotel | OT0 oo 2 0 qq9
HWXXe HUXKHEro npegena yacToThbl
F8-15 CKOpOCTb HaknoHa Ot 0,00 go 10,00 'y 0,00y, q9
F8-16 [Mopor coBokynHoOro BpeMeHun nog OT1 0 go 655354 Oy qq9
HanpsPKeHneM
F8-17 [Mopor coBokynHoOro BpeMeHun xoaa OT1 0 go 655354 Oy qq9
F8-18 Bbi6op 3aLymThl 3anycka 0,1 0 qq9
F8-19 O6GHapyxeHue 4acToTbl, ypoBeHb 1 Ot 0,00 4O MaKc. YacToThbl 50,00 Ny, qq9
F8-20 'mcTepesunc obHapyXeHnsa 4acToThl, Ot 0,0% po 100,0% 5,0% aq
ypoBeHb 1
F8-21 LUvpuHa obHapyxeHus 3agaHus Ot 0,0 go 100,0% 0,0% a
4YacToThbl
F8-22 Bbibop ckauka 4acToThbl BO BPEMS 0,1 1 aq
yCKOpeHusi/3ameneHus
F8-25 Touka YyacToThl 4118 NePEeKNYeHns O71 0,00 'y oo makc. 0,00 'y, q
BpPEMEHM ycKopeHusl 1 n BpeMeHun YacToThbl
ycKopeHus 2
F8-26 To4ka YyacToTbl A4Ns NepeKNtoYeHUs Ot 0,00 'y go makc. 0,00 Ny, q9
BpeMeHU 3ameanenHms 1 n Bpemexmn YacToThbl
3amegnexHus 2
F8-27 Bbibop npegnoyTuTenbHOro xoaa 0,1 0 a
TONYKaMM C KrneMMHUKa
F8-28 OOHapy>xeHne 4acToTbl, YPOBEHb 2 Ot 0,00 oo makc. YacToTbl 50,00 'y, q
F8-29 'ncTepesnc oGHapyxeHus 4acToThl, Ot 0,0% go 100,0% 5,0% a9
YPOBEHb 2
F8-30 O6HapyxeHue yactoThl 1 Ot 0,00 4O MaKc. YacToThbl 50,00 I'y, q9
F8-31 O6GHapyxeHue WNPUHBI YacToTbl 1 Ot 0,0% po 100,0% (makc. 0,0% q9
yacToTa)
F8-32 O6HapyxeHune YacToTbl 2 Ot 0,00 4O MaKc. YacToThbl 50,00 I'y, q9
F8-33 O6GHapyxeHue LWNPUHBI YacToTbl 2 Ot 0,0% po 100,0% (makc. 0,0% q9
yacToTa)
F8-34 YpoBeHb 06HapyxeHust Hynesoro Toka | 0,0% (o6HapyxeHus HeT) 5,0% qqa
Ot 0,1% po 300,0%
(HOMUHanNbHbLIN TOK
asuratens)
F8-35 3apepkka 06HapyeHWsl HyneBoro OT1 0,01 c go 600,00 ¢ 0,10 c
TOKa
F8-36 [Nopor Bbixo4a npeBbILEHNS TOKa 0,0% (o6Hapy>XeHusi HEeT) 200,0%
Ot 0,1% po 300,0%
(HOMUHanNbHBIN TOK
asuraTens)
F8-37 3agepxka obHapyxeHus1 BbIXO4a OT1 0,00 ¢ go 600,00 c 0,00 c
NpeBbILLEHNSs TOKa
F8-38 OO6Hapy>xeHue Toka 1 Ot 0,0% po 300,0% 100,0% q
(HOMUHanNbHbLIN TOK
asuratens)
F8-39 LLinpuHa obHapyxeHns Toka 1 Ot 0,0% go 300,0% 0,0% q9

(HOMUHanNbHBIN TOK
asuraTens)
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F8-40 O6GHapyxeHune Toka 2 Ot 0,0% go 300,0% 100,0% q9
(HOMUHanNbHBIN TOK
asuraTens)
F8-41 LvpuHa obHapyxeHns Toka 2 Ot 0,0% po 300,0% 0,0% a
(HOMUHanbHbLIN TOK
asuratens)
F8-42 DYHKUNS CUHXPOHM3ALIMU 0,1 0 <«
F8-43 Kanan 3agaHusa Bpemenu xona Ot10p03 0 <«
CUHXPOHM3aLMK
F8-44 CUHXpOHU3aUms BpEMEHU xoaa O71 0,0 go 6500,0 MuH 0,0 <<
F8-45 HwxHuI Nnpegen HanpsbkeHWs Bxoaa O71 0,00 B go F8-46 3,10B qq
All
F8-46 BepxHuii npegen HanpshkeHusa Bxoaa Ot F8-45 00 11,00 B 6,80 B q
All
F8-47 Mopor TemnepaTypbl MOAYMS OT0,0°C o 100,0°C 75°C 19
F8-48 Pexum paboTbl oxnaxgatowero 0,1 0 q
BEHTUNATOpa
F8-49 YacTtoTa aktnuBusaumm OT yacTtoTbl rMbepHaLm 0,00 'y, qq
(F8-51) po makc. YactoTbl
(FO-10)
F8-50 Bpems 3agepxku aktmsaumm OT1 0,0 c oo 6500,0 c 0,0c qq9
F8-51 YacTtoTa rubepHaumm Ot 0,00 'y, go YacToThbl 0,00y, q9
akTnsauum (F8-49)
F8-52 Bpems 3agepxku rubepHaumm OT10,0 c 0o 6500,0 ¢ 0,0c a9
F8-53 Tekylwee BpemMs xoaa O71 0,0 go 6500,0 MuH 0,0 MUH q
Npynna F9: Ownbku n 3awmTa
F9-00 Bbibop 3awwmTel gBuratens ot 0,1 1 a9
neperpysku
F9-01 KoadpdmumeHT 3awuTtel geuratensa ot | Ot 0,20 go 10,00 1,00 qq
neperpysku
F9-02 KoadpdmumeHT npuoctaHoBkm 3awmTel | OT 50% o 100% 80% qq
nBurartens oT neperpysku
F9-07 O6HapyxeHne KopoTKoro 3ambikanus | 0,1 1 TqT
Ha 3eMI0 NMocrie BKITYEHUS MUTaHWS
F9-08 HanpsixeHne gencrteus 6noka OT1 700 no 800 B 780 B q9
TOPMOXEHUSI
F9-09 3HauyeHus BpeMeHn aBTomaTtmdeckoro | OT 0 go 20 0 a9
cbpoca
F9-10 Bobibop gelicteus DO Bo BpeMst 0,1 0 q9
aBTOMaTm4yeckoro cobpoca
Fo-11 3agepxkka aBTomaTmnyeckoro copoca O10,1cpo10,0c 10c q9
F9-12 Bbibop 3alumTbl OT NOTEPU BXOAHOM 0,1 1 q9
dasbl NUTaHna
F9-13 3awuTa oT NoTepu BbIXogHOW dasbl 0,1 1 q9
nuTaHus
Fo-14 Owwnbka 1-ro Tuna Ot0po51 - q9
F9-15 Owwnbka 2-ro Tuna Ot0po51 - q9
F9-16 Owwubka 3-ro (nocrnegHero) Tuna OT10p051 - q9
F9-17 YacToTa nocne 3-# omnbkm - - q9
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NbHbIA KOoA yMOnYaHuio

F9-18 Tok nocne 3-1 owmnobKK - -

F9-19 HanpsikeHne Ha wuHe nocne 3-1 - -
oLINGKN

F9-20 CocTtosiHue DI nocne 3-i ownbkm - -

F9-21 CocTtosiHme Knemmbl LnMpoBoro - -
BbIXxo4a nocne 3-i ownbku

F9-22 CocTosiHne npuBoga NEPEMEHHOIO - - °
TOoKa nocne 3-1 owmnodkn

F9-23 TekyLiee BpeMs Noa HanpsbkeHnem - - PY
nocne 3-n ownbkm

F9-24 Tekywiee Bpemsi paboTel nocne 3-i - - °
OoLINGKN

F9-27 YacTtoTa nocne 2-i owmbkun - -

F9-28 Tok nocne 3-1 owmnobKK - -

F9-29 HanpsikeHne Ha WwuHe nocne 2-1 - -
OoLINGKN

F9-30 CocTtosiHue DI nocne 2-i ownbkm - -

F9-31 CocTtosiHme Knemmbl LnMpoBoro - -
BbIXo4a nocne 2-i ownbku

F9-32 CocTtosiHne npuBoga NEPEMEHHOIO - - °
TOKa nocne 2-i owmnodkn

F9-33 TekyLiee BpeMs Noa HanpsbkeHnem - - PY
nocne 2-n ownbkm

F9-34 Tekywiee Bpemsi paboTel nocne 2-i - - °
OoLINGKN

F9-37 YacTtoTa nocne 1-ii owumbkm - -

F9-38 Tok nocne 1-i owmnbKK - -

F9-39 HanpsikeHne Ha wuHe nocne 1-n - -
OoLINGKN

F9-40 CocTtosiHue DI nocne 1-1 ownbkm - -

F9-41 CocTtosiHme Knemmbl LnMpoBoro - -
BbIXxo4a nocne 1-n ownbku

F9-42 CocTtosiHne npuBoga NEPEMEHHOIO - - °
ToKa nocne 1-i owmnobkn

F9-43 TekyLiee BpeMs Noa HanpsbkeHnem - - PY
nocne 1-n ownbkm

F9-44 Tekywiee Bpemsi paboTel nocne 1-i - - °
oLmnbku

F9-47 Bbi6op gencTenii 3almTbl OT OLLIMOOK 00000 — 22222 00000 Tq
1

F9-48 Bbi6op gencTeni 3almTbl OT OLLIMGOOK 00000 — 22210 00000 Tq
2

F9-49 Bbi6op gencTenii 3almTbl OT OLLIMGOOK 00000 — 22222 00000 Tq
3

F9-50 Bbi6op fencTeuii 3almTbl OT OLLIMGBOK 00000 — 22222 00000 Tq

4
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F9-54 Bblbop YacToTbl AN NPOAOIHKEHUS Ot0po4 0 1qa
paboTbl nocne ownodku

F9-55 PesepBHas yactoTa nocne aHomanuu Ot 0,0% po 100,0% (makc. 100,0% 1qa

yacToTa)

F9-59 Bbibop dyHKUMM NpOXOXKAEHNS Otr0po02 0 <«
NpoBasioB MOLLHOCTH

F9-60 YpOBEHb HaMNPSXKEHUSA NPU OTMEHE OT 80% go 100% 85% <«
PYHKUMM NPOXOXKAEHMS NPOBanoB
MOLLIHOCTH

F9-61 Bpems oLieHkn BocCTaHOBMNEHMS O10,0c 0o 100,0c 0,5¢c <<
HaMpsPKeHWs LWKHbBI Nocre npoeana
MOLLLHOCTM

F9-62 YpoBeHb HanpsbkeHus npu aktmeauum | Ot 60% o F9-60 80,0% <«
YHKLMM NPOXOXOEHUSI NPOBarnos
MOLLIHOCTH

F9-63 BbiGop 3aLLmMTbl OT NOTEPU HArpy3ku 0,1 0 qqa

F9-71 KoachdpmumeHT Kp npoxoxaeHns Ot 0 go 100 40 q9
NpoBasioB MOLLHOCTH

F9-72 WHTerpanbHbIn KoadhpuumneHt Ot 0 go 100 30 q9
NPOXOXXAEHUS MPOBaNoOB MOLLHOCTH

F9-73 KoadhdpmumeHT Kp npoxoxaeHuns O10,0 c oo 300,0c 20,0c <«
NpoBasioB MOLLHOCTH

pynna FA: YnpasneHue npoueccom u gpyHkuns Mg

FA-00 WcTouHuk 3agaHmsa NAO OT10p06 0 q

FA-01 OuckpeTHas yctaHoBka 3agaHua ML | Ot 0,0% po 100,0% 50,0% q

FA-02 McTOUYHMK 06paTHOro BO3OencTBus Ot10p08 0 qq
nmo

FA-03 Hanpaenenue pabotel NN 0,1 0 q

FA-04 [wanas3oH 3agaHusa n obpatHoro Ot 0 go 65535 1000 a9
Bosaewncteus ML

FA-05 MponopumoHanbHbIA KOIMULMEHT 0O10,0 50 100,0 20,0 q
Kpl

FA-06 WHTerpansHoe Bpemsa Til o7 0,01 c go 10,00 c 2,00c qq

FA-07 MpounsBoaHoe Bpems Tdl o1 0,00 c go 10,00 ¢ 0,000 c a9

FA-08 OTpuuaTtenbHbIi Npeaen Bbixoaa Ot 0,00 'y, go makc. 2,00y q9
nmg 4acToThl

FA-09 Mpegen norpewHoctn ML, Ot 0,0% go 100,0% 0,0% q9

FA-10 Mpenen npounssogHown ML 0,00% - 100,00% 0,10% q9

FA-11 Bpems nameHeHus sagaxumsa MNMNAL 0,00 c—-650,00 ¢ 0,00 c q9

FA-12 Bpemsi domnbTpa obpatHoro 0,00 c-60,00c 0,00c q9
Bosgenctaus ML,

FA-13 Bpems cdumnbTpa Beixoga ML, 0,00 ¢ —-60,00 c 0,00 c q9

FA-15 [MponopumoHanbHbIn KoadhpUUNEHT Ot 0,0 go 100,0 20,0 q9
Kp2

FA-16 WHTerpanbHoe Bpems Ti2 OT10,01 cpno 10,00 c 2,00c q9

FA-17 [NponssogHoe Bpems Td2 Ot 0,000 c go 10,000 ¢ 0,000 c q9

FA-18 Ycnosue nepekntoyeHnsa napameTpa Ot0p02 0 qqa
nmo

FA-19 MorpewHocts MU 1 gns Ot 0,0% po FA-20 20,0% qq
aBTOMaTM4YECKOro NepEeKNoYeHNs

FA-20 MorpewHocts MWL 2 gns Ot FA-19 po 100,0% 80,0% a9

aBTOMaTU4eCKOoro nepeknn4yeHmnsa
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FA-21 HavanbHas Benuunna M0 Ot 0,0% go 100,0% 0,0% qq
FA-22 AKTMBHOE BpeEMS Ha4anbHON OT1 0,00 c no 650,0 c 0,00% qq9
BenunyuHel MAL,
FA-23 Makc. oTkroHeHne Mexay Bbixogamm Ot 0,00% po 100,00% 1,00% 1qa
ML B HanpaBneHun Bnepes,
FA-24 Makc. oTknoHeHne Mexay Bbixogamu Ot 0,00% o 100,00% 1,00% 1qa
MO B obpaTHOM HanpaBneHun
FA-25 WHTerpansHoe ceonctso M Ot 00 po 11 00 qq9
FA-26 YpoBeHb 06HapyxeHus notTepb 0,0%: obHapyxeHus HeT 0,0% 1qa
obpaTHoro Bo3gencTeusa ML O710,1% po 100,0%
FA-27 Bpems obHapyxeHus noTepb O10,0c 0o 20,0c 0,0c 1qa
obpaTHoro Bo3gencTeusa MANL
FA-28 Bbi6op onepauun MO npu octaHoBke | 0, 1 0 qq9
prnna Fb: (DyHKLI,VIFI MeXaHN4YeCKOro kKa4yaHum4, (bl/IKCVIpOBaHHaFI OnnHa n cyet
Fb-00 Pexum 3apgaHmsa mexaHn4yeckoro 0,1 0 qq
KayaHus
Fb-01 AMNNUTYAa MeXaHU4eCcKoro ka4aHus Ot 0,0% go 100,0% 0,0% 1qa
Fb-02 LLlar mexaHn4yeckoro kayaHus Ot 0,0% go 50,0% 0,0% qq
Fb-03 Linkn mexaHnyeckoro ka4yaHus OT10,1 c oo 3000,0c 10,0c 1qa
Fb-04 KoadpdumumeHT yBenmyeHus OT1 0,1% po 100,0% 50,0% qq9
BPEMEHHOW pa3BepTKU C TPEYrorbHOWN
BOITHOW
Fb-05 3apgaHHasa gnuHa OT1 0 go 65535 m 1000 m q1q
Fb-06 dakTnyeckasa anuHa OT1 0 go 65535 m Om q1q
Fb-07 Yumcno MMnynbCcoB Ha MeTp O1 0,1 po 6553,5 100,0 Tq
Fb-08 3apaHune Benn4ymHbl cyeTa Ot 1 po 65535 1000 q1q
Fb-09 BbligeneHve BenuyuHbl cyeTa Ot 1 po 65535 1000 Tq
Npynna FC: MHoxecTBeHHble hyHKUMM 1 doyHKLMA npocToro MNIK
FC-00 3apanve 0 Ot -100,0% go 100,0% 0,0% q1q
FC-01 3apanve 1 Ot -100,0% pgo 100,0% 0,0% q1q
FC-02 3apaHve 2 Ot -100,0% go 100,0% 0,0% q1q
FC-03 3apaHve 3 Ot -100,0% go 100,0% 0,0% qTq
FC-04 3apaHve 4 Ot -100,0% go 100,0% 0,0% qTq
FC-05 3apaHve 5 Ot -100,0% go 100,0% 0,0% qTq
FC-06 3apaHve 6 OT -100,0% go 100,0% 0,0% qTq
FC-07 3apgaHve 7 Ot -100,0% go 100,0% 0,0% qTq
FC-08 3apaHve 8 Ot -100,0% go 100,0% 0,0% qTq
FC-09 3apaHve 9 Ot -100,0% go 100,0% 0,0% qTq
FC-10 3apaHue 10 Ot -100,0% go 100,0% 0,0% qTq
FC-11 3apgaHue 11 Ot -100,0% go 100,0% 0,0% qTq
FC-12 3apaHue 12 OT -100,0% go 100,0% 0,0% qTq
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FC-13 3apgaHue 13 Ot -100,0% go 100,0% 0,0% qTq

FC-14 3apaHue 14 Ot -100,0% go 100,0% 0,0% qTq

FC-15 3apaHue 15 Ot -100,0% go 100,0% 0,0% qTq

FC-16 Pexum pabotbl npocToro MJK Ot0p02 0 qTq

FC-17 Bbi6op paboTtkl npocTtoro MK ¢ OT00 go 11 00 qTq
COXpaHeHneMm

FC-18 Bpewms paboTbl npoctoro MJIK, Ot 0,0 c (4) 8o 6500 c (4) 0,0 c (v) qq9
3apganue 0

FC-19 Bpewms yckopeHus/aameaneHus Ot0p03 0 1qa
npoctoro MJIK, 3agaHne 0

FC-20 Bpems paboTbl npoctoro MJIK, Ot 0,0 c (4) 8o 6500 c (4) 0,0 c (v) qq9
3apgaHue 1

FC-21 Bpems yckopeHus/aameaneHus Ot0p03 0 1qa
npoctoro MJIK, 3agaHne 1

FC-22 Bpems paboTbl npoctoro MJIK, Ot 0,0 c (4) 8o 6500 c (4) 0,0 c (v) qq9
3agaHue 2

FC-23 Bpewms yckopeHus/aameaneHus Ot0po03 0 1qa
npoctoro MJIK, 3agaHue 2

FC-24 Bpems paboTbl npoctoro MJIK, Ot 0,0 c (4) 8o 6500 c (4) 0,0 c (v) qq9
3apgaHue 3

FC-25 Bpems yckopeHus/aameaneHus Ot0po03 0 1qa
npoctoro MK, saganue 3

FC-26 Bpewms pabotbl npoctoro MJIK, O1 0,0 ¢ (4) #o 6500 c (4) 0,0c (v) q1q
3agaHue 4

FC-27 Bpewms yckopeHusi/3amennenms Ot0p03 0 q1q
npoctoro MK, sagaxue 4

FC-28 Bpewms pabotbl npoctoro MJIK, O1 0,0 ¢ (4) #o 6500 c (4) 0,0c (v) q1q
3agaHue 5

FC-29 Bpewms yckopenusi/3ameanenms Ot0p03 0 q1q
npoctoro MK, sagaxue 5

FC-30 Bpems pabotbl npoctoro MJIK, O1 0,0 ¢ (4) #o 6500 c (4) 0,0c (v) q1q
3agaHue 6

FC-31 Bpewms yckopenusi/3ameanenms Ot0p03 0 q1q
npocTtoro MK, sagaHue 6

FC-32 Bpems pabotbl npoctoro MJIK, O1 0,0 ¢ (4) o 6500 c (4) 0,0c (v) q1q
3agaHue 7

FC-33 Bpewms yckopeHusi/3amennenms Ot0p03 0 q1q
npocTtoro MK, sagaHue 7

FC-34 Bpewms pabotbl npoctoro MJIK, O1 0,0 ¢ (4) o 6500 c (4) 0,0c (v) q1q
3agaHue 8

FC-35 Bpewms yckopeHusi/3amennenms Ot0p03 0 q1q
npoctoro MJIK, 3agaHve 8

FC-36 Bpems paboTbl npoctoro MJIK, Ot 0,0 c (4) 8o 6500 c (4) 0,0 c (v) qq9
3agaHue 9

FC-37 Bpems yckopeHus/aameaneHus Ot0po03 0 1qa

npoctoro MJIK, 3agaHve 9
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NbHbIN KOA yMOnYaHuio

FC-38 Bpems paboTbl npoctoro MJIK, Ot 0,0 c (4) 8o 6500 c (4) 0,0 c (v) qq9
3apganue 10

FC-39 Bpems yckopeHus/aameaneHus Ot0po03 0 1qa
npoctoro MJK, 3aganve 10

FC-40 Bpewms paboTbl npoctoro MJIK, Ot 0,0 c (4) 8o 6500 c (4) 0,0 c (v) qq9
3agaHue 11

FC-41 Bpewms yckopeHus/aameaneHus Otr0po03 0 1qa
npoctoro MJIK, 3aganne 11

FC-42 Bpewms paboTbl npoctoro MJIK, Ot 0,0 c (4) 8o 6500 c (4) 0,0 c (v) qq9
3agaHue 12

FC-43 Bpewms yckopeHus/aameaneHus Ot0po03 0 1qa
npocTtoro MNMJIK, sagaHue 12

FC-44 Bpems pabotbl npoctoro MJIK, O1 0,0 ¢ (4) #o 6500 c (4) 0,0c (v) Tq
3agaHue 13

FC-45 Bpewms yckopeHusi/3amennenms Ot0p03 0 q1q
npocTtoro MJIK, saganue 13

FC-46 Bpewms pabotbl npoctoro MJIK, OT1 0,0 ¢ (4) o 6500 c (4) 0,0c (v) q1q
3agaHue 14

FC-47 Bpewms yckopeHusi/3amennenms Ot0p03 0 q1q
npocTtoro MK, saganve 14

FC-48 Bpems pabotbl npoctoro MJIK, O1 0,0 ¢ (4) o 6500 c (4) 0,0c (v) q1q
3agaHue 15

FC-49 Bpewms yckopeHusi/3amennenms Ot0p03 0 q1q
npocTtoro NMJIK, saganue 15

FC-50 Eannnua Bpemeru paboTbl NpoCcToro 0,1 0 Tq
MnK

FC-51 WcTouHunk 3aganus 0 Ot10p06 0 q1q

Mpynna Fd: KommyHukaums

Fd-00 CkopocTb B 6ogax Ot 0000 po 6039 6005 Tq

Fd-01 CumBon cdopmaTta AaHHbIX Ot0p03 0 Tq

Fd-02 JNokanbHbIN agpec 0: agpec nepepauv; 1 q1q

Ot 1 po 247
Fd-03 3agepxka pearmpoBaHusi OT10 o 20 2 q1q
Fd-04 Bpems KOMMyHMKaLUMN NCTEKNO 0,0 (HegencTBUTENBHBIN); 0,0 Tq
OT10,1 go 60,0

Fd-05 [MpOoTOKON KOMMYHUKaLMK O100 po 31 00 Tq

Fd-06 TekyLlee paspelueHue, cunteiaemoe | 0: 0,01 0 q1q
LLIMHON 1:0,1
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIN KOO yMoOn4yaHuio
Npynna FE: MNMapameTpsbl, onpeaensemblie nofnb3oBaTenem
FE-00 Onpenensiemblit nonb3oBatenem napameTp 0 Ot F0-00 pgo FP-xx, ot AO- FO0-00 1qa
00 go Ax-xx, UO-xx
FE-01 Onpenensiemblit nonb3oBaTtenem napameTp 1 To xe, yto FE-00 F0-02 1qa
FE-02 Onpenensiemblit nonb3oBaTtenem napameTp 2 To xe, yto FE-00 F0-03 1qa
FE-03 Onpegensiemblit nonb3oBaTtenem napameTp 3 To xe, yto FE-00 FO-07 1qa
FE-04 Onpenensiemblit nonb3oBaTtenem napameTp 4 To xe, yto FE-00 F0-08 1qa
FE-05 Onpegensiemblit nonb3oBaTtenem napameTp 5 To xe, yto FE-00 FO-17 1qa
FE-06 Onpenensiemblit nonb3oBaTtenem napameTp 6 To xe, yto FE-00 F0-18 1qa
FE-07 Onpegensiemblii nonb3oBatenem napametp 7 | To xe, yto FE-00 F3-00 Tq
FE-08 Onpegensiemblit nonb3oBatenem napametp 8 | To xe, yto FE-00 F3-01 q1q
FE-09 Onpegensiemblit nonb3oBatenem napametp 9 | To xe, yto FE-00 F4-00 q1q
FE-10 Onpegensiemblit nonb3oBatenem napametp 10 | To xe, yto FE-00 F4-01 Tq
FE-11 Onpegensiemblit nonb3oBatenem napametp 11 | To xe, yto FE-00 F4-02 Tq
FE-12 Onpegensiemblii nonb3oBatenem napametp 12 | To xe, yto FE-00 F5-04 Tq
FE-13 Onpegensiembli nonb3oBatenem napametp 13 | To xe, yto FE-00 F5-07 Tq
FE-14 Onpegensiemblit nonb3oBatenem napametp 14 | To xe, yto FE-00 F6-00 Tq
FE-15 Onpegensiemblit nonb3oBatenem napametp 15 | To xe, yto FE-00 FO0-02 Tq
FE-16 Onpegensiemblit nonb3oBatenem napameTp 16 | To xe, yto FE-00 F6-10 Tq
FE-17 Onpegensiemblit nonb3oBatenem napametp 17 | To xe, yto FE-00 FO0-00 Tq
FE-18 Onpegensiemblit nonb3oBatenem napametp 18 | To xe, yto FE-00 FO0-00 Tq
FE-19 Onpegensiemblii nonb3oBatenem napametp 19 | To xe, yto FE-00 FO0-00 Tq
FE-20 Onpenensiemblit nonb3osatenem napameTp 20 | To xe, yto FE-00 FO0-00 1qa
FE-21 Onpegensiemblit nonb3oBatenem napameTp 21 | To xe, yto FE-00 F0-00 1qa
FE-22 Onpenensiemblit nonb3oBatenem napameTp 22 | To xe, yto FE-00 F0-00 1qa
FE-23 Onpenensiemblit nonb3osatenem napameTp 23 | To xe, yto FE-00 F0-00 1qa
FE-24 Onpenensiemblit nonb3oBatenem napameTp 24 | To xe, yto FE-00 F0-00 1qa
FE-25 Onpenensiemblit nonb3osatenem napameTp 25 | To xe, yto FE-00 FO0-00 1qa
FE-26 Onpenensiemblit nonb3oBatenem napameTp 26 | To xe, yto FE-00 F0-00 1qa
FE-27 Onpenensiemblit nonb3osatenem napameTp 27 | To xe, yto FE-00 F0-00 1qa
FE-28 Onpenensiemblit nonb3oBatenem napameTp 28 | To xe, yto FE-00 F0-00 1qa
FE-29 Onpenensiemblit nonb3osatenem napameTp 29 | To xe, yto FE-00 F0-00 1qa
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dyHKkumoHa  HammeHoBaHue napameTtpa Anana3oH 3apaHus Mo CBOMCTBO
NbHbIN KOA yMOnYaHuio
Npynna FP: YnpaBneHue pyHKUMOHanNbLHLIMU NapameTpaMmm
FP-00 [Maponb nonb3oBaTens Ot 0 go 65535 0 1qa
FP-01 WHnunanusauusa napameTpa 0: Onepauus He NPOU3BOAMTCS 0 <«
1: BoccTaHoBneHme 3aBoackMx
napameTpoB, KpOMe NapaMeTpoB
ABuratens
2: YpanuTb 3anucb
4: Pe3epB1poBaHme TEKyLLMX
napameTpoB Mnofib3oBaTens
501: BoccTaHoBneHNe pe3epBHbIX
napameTpoB Mnofb3oBaTens
FP-02 Bblbop o6Liero BocnponsseneHusi OT100 po 11 11 qTq
PYHKUMOHaNbHbIX NapaMeTpoB
FP-03 Bbibop nHanBuayanbHoro OT100 po 11 00 qTq
BOCMpou3BeaeHNst PYHKLMOHANbHbIX
napameTpoB
FP-04 Beibop mogudukaunm napameTpa 0,1 0 Tq
Npynna AO: YnpaBneHne MOMEHTOM U ero orpaHnyeHne
A0-00 Bbi6op ynpaBneHus ckopocTbio/ 0,1 0 <«
MOMEHTOM
A0-01 MICTOYHMK yCTaHOBKM 3aaHua Or0po7 0 <<
MOMEHTA B yrnpaBrneHnM MOMEHTOM
A0-03 [uckpeTHas ycTaHOBKa 3adaHust O71-200,0% go 200,0% 150,0% Tq
MOMEHTA B pEXUME YNpaBneHusi
MOMEHTOM
A0-05 MakcrManbHasi YactoTta Hanpasnenus | OT 0,00 'y oo makc. 50,00 Ny, qq9
Briepes npv ynpasrneHnn MOMEHTOM yactoTbl (FO-10)
A0-06 MakcrMManbHasi Yactota obpaTHoro Ot 0,00 'y, go makc. 50,00 Ny, qq9
HarnpasneHus npu ynpasneHnu yactoTbl (FO-10)
MOMEHTOM
A0-07 Bpems yckopeHus npy ynpasneHun OT1 0,00 c no 650,0 c 0,00 c 1qa
MOMEHTOM
A0-08 Bpems 3ameaneHusa npu ynpasneHum OT1 0,00 c no 650,0 c 0,00 c 1qa
MOMEHTOM
Npynna Al: BuptyansHbin DI/DO
A1-00 Bbi6op dyHkumm VDIL Ot 0 po 50 0 <«
Al-01 Bbi6op dyHkumm VDI2 Ot 0 po 50 0 <«
Al1-02 Bbi6op dyHkumm VDI3 Ot 0 po 50 0 <«
A1-03 Bbi6op dyHkumm VDI4 Ot 0 po 50 0 <«
Al-04 Bbi6op dyHkumm VDIS Ot 0 po 50 0 <«
A1-05 Pexum 3apgaHna aktmBHoro coctosiHusa | OT 00000 go 22222 00000 1qa
VDI
Al1-06 Bblbop akTuBHOro coctosiims VDI OT1 00000 oo 11111 00000 <«
Al1-07 Bbi6op dyHkumm gns All, O1 0 pgo 50 0 <«
ncrnonb3yemoro kak DI
Al1-08 Bbi6op dyHkunm gnsa Al2, Ot 0 pgo 50 0 <«

ncrnonb3dyemoro kak DI
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dyHKkumoHa  HammeHoBaHue napameTtpa Anana3oH 3apaHus Mo CBOMCTBO
NbHbIN KOA yMOnYaHuio
Al1-09 Bbi6op dyHkunm gns Al3, Ot 0 pgo 50 0 <«
ncrnonb3yemoro kak DI
Al1-10 Bbibop akTMBHOro coctosiHus ans Al, OT1 000 po 111 000 1qa
ncrnonb3yemoro kak DI
Al-11 Bbi6op dyHkunmn VDO1 Ot0po41 0 qTq
Al-12 Bbi6op dyHkunm VDO2 Ot0po41 0 qTq
Al-13 Bbi6op dyHkunmn VDO3 Ot0po41 0 qTq
Al-14 Bbi6op dyHkuun VDO4 Ot0po41 0 qTq
Al-15 Bbi6op dyHkunm VDOS5S Ot0po41 0 qTq
Al-16 3agepxka Bbixoga VDO1 OT10,0 c oo 3600,0 c 00c qTq
Al-17 3agepxka Bbixoga VDO2 OT10,0 c oo 3600,0 c 00c qTq
Al-18 3agepxka Bbixoga VDO3 OT1 0,0 c oo 3600,0 c 0,0c qTq
Al-19 3agepxka Bbixoga VDO4 OT10,0 c oo 3600,0 c 0,0c qTq
Al1-20 3agepxka Bbixoga VDO5 OT10,0 c go 3600,0 c 00c 9
Al1-21 Beibop aktuBHoro pexuma VDO OT1 00000 go 11111 00000 Tq
pynna 2: MapameTpbl agBuratens 2
A2-00 Bbibop TMna gsuratens Or0pol 0 <«
A2-01 HomunHanbHas MoLLHOCTb ABuUraTens 0,1 -30,0 kBt B 3aBucumoctu <«
OT MoAenu
A2-02 HomuHanbHoe HanpskeHue 1-1000B B 3aBucumoctn | <«
apuratens oT Mopenu
A2-03 HomuHanbHbIN TOK ABUraTens 0,01 -655,35 A B 3aBucumoctu <<
oT Mopenu
A2-04 HomuHanbHas yacTtoTa agBuratens 0,01 Iy — makc. yacTtoTa B 3aBucumocTtu <<
oT Mopenu
A2-05 HoMunHanbHasa ckopocTb ABuratens 1 - 65535 06/mMyH B 3aBucumoctn | <«
OT MoAenu
A2-06 ConpoTuBneHue ctatopa 0,001 - 65,535 Om MapameTp aBT. <«
HacTpOMKu
A2-07 ConpoTusneHue potopa 0,001 - 65,535 Om MapameTp aBT. <«
HaCTPOMKM
A2-08 MHOyKTMBHOE peakTuBHOE 0,01 — 655,35 mI'H MapameTp aBT. <«<
COMPOTUBIEHME YTEYKN HacTPOMKK
A2-09 B3anmHOe MHAOYKTMBHOE peakTuBHOE 0,1 -6553,5MH MapameTp aBT. <«<
COMpoTUBIEHNE HacTPOMKK
A2-10 Tok 6e3 Harpy3ku Ot 0,01 po A2-03 MapameTp aBT. <«<
HaCTPOMKM
A2-37 Bblbop aBTOMaTU4eCKON HACTPOMKM Ot0p02 0 <«<
A2-38 [MponopumoHanbHbIn KoadhpUUNeHT Ot 1 go 100 30
KOHTYpa ckopocTu 1
A2-39 Bpems nHTerpmpoBaHus KOHTYpa OT1 0,01 go 10,00 c 0,50 qq9
ckopoctn 1
A2-40 YacToTa nepekntoyeHns 1 Ot 0,00 no A2-43 5,00
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NbHbIN KOA yMOnYaHuio
A2-41 [MponopumoHanbHbIn KoadhpUUNEHT Ot 1 go 100 20 q9
KOHTYpa CKopoCcTu 2
A2-42 Bpems nHTerpmpoBaHus KOHTYpa Ot 0,01 go 10,00 1,00 qqa
cKopocTh 2
A2-43 YacToTa nepekntoyeHns 2 Ot A2-40 po makc. YactoTtbl | 10,00 q9
A2-44 KoadhdpmumeHT cmelueHust BektopHoro | OT 50% go 200% 100% q9
ynpaeneHusi
A2-45 [NocTosiHHasa BpeMeHn unbTpa OT1 0,000 c go 0,100 ¢ 0,000 c q9
KOHTypa CKOpPOCTH
A2-46 KoadhdpuumeHT nepeBo3dyxaeHus OT1 0 go 200 64 q9
BEKTOPHOrO ynpaBneHus
A2-47 McTouHMK BepxHero npegena Or0po7 0 qq
MOMEHTA B pEXUME YNpaBneHusi
CKOPOCTbHO
A2-48 [uckpeTHas ycTaHOBKa 3agaHus Ot 0,0% go 200,0% 150,0% qq9
BEPXHEro npegeria MOMeHTa B
pexvme yrnpaBreH1st CKOPOCTbIO
A2-51 [MponopunoHanbHbIA KO3aPPUUNEHT Ot 0 go 60000 2000 a
HaCTPOWiKMN BO36YXaEHUS
A2-52 MHTerpanbHbI koadhdnLmeHT Ot 0 go 60000 1300 a
HaCTPOWKN BO36YXaEHUS
A2-53 [MponopunoHanbHbIA KO3APPUUNEHT Ot 0 go 60000 2000 TqT
HACTPOWKN MOMEHTa
A2-54 MHTerpanbHbIn koadhdnLmeHT Ot 0 go 60000 1300 a
HaCTPOWKN MOMEHTa
A2-61 Pexwvm ynpaBnenus gpuratenem 2 on2 2 <«<
A2-62 Bbibop BpeMeHu yckopeHus/ Ot0po4 0
3amenaneHus asurartens 2
A2-63 dopcupoBaHue MomeHTa apuratens 2 | 0,0% (dpukcupoBaHHoe B
dopcupoBaHne MOMeHTa) 3aBNCUMOCTH
Ot 0,1% po 30,0% oT Moaenu
A2-65 KoadpdpmumeHT nogaeneHus subpaumm | OT 0 go 100 B qq
nuratens 2 3aBNCUMOCTH
OT Mofenu
Npynna A3: MapameTpbl gBuratens 3
A3-00 Bbi6op Tuna geuratens Ot0pol 0 <<
A3-01 HoMuHanbHas MoLWHOCTbL ABuraTens 0,1 -30,0 kBT B 3aBucumocTtu <<
oT Mofenu
A3-02 HomunHanbHoe HanpsixeHve 1-1000B B 3aBucumoctn | <«
osuraTens oT Mofenu
A3-03 HoMuHanbHbI TOK ABUraTens 0,01 - 655,35 A B 3aBucumocTtu <<
OT MoAenu
A3-04 HomunHanbHas yacTtoTa gBuraTtens 0,01 Ny — makc. yactoTa B 3aBucumoctu <«
OT MoAenu
A3-05 HomuHanbHasa ckopocTb aBuratens 1 — 65535 06/MUH B 3aBucumoctu <«
oT Mofenu
A3-06 ConpoTuBrieHve ctatopa 0,001 — 65,535 Om MapameTp aBT. <«<
HaCTPOMKM
A3-07 ConpoTtuBneHue potopa 0,001 - 65,535 Om MapameTp aBr. <«
HacTpOMKu
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NbHbIN KOA yMOnYaHuio
A3-08 MHOyKTMBHOE peakTnBHoe 0,01 — 655,35 m'H MapameTp aBT. <«
COMPOTUBIIEHNE YTEYKM HacTpOMKu
A3-09 B3anmHoe MHOYKTUBHOE peakTuBHOE 0,1 —6553,5 M['H MapameTp aBT. <<
conpoTuBreHve HacTpoWiKM
A3-10 Tok 6e3 Harpy3ku 0,01 po A2-03 MapameTp aBT. <«<
HacTpOMKu
A3-37 Bbi6op aBTOMaTU4eCKON HAaCTPONKM Otr0po2 0 <«
A3-38 [MponopunoHanbHbIA KO3APPUUNEHT Ot 1 pgo 100 30 aq
KOHTypa ckopoctu 1
A3-39 Bpems nHTerpmpoBaHus KOHTYpa 070,01 B0 10,00 ¢ 0,50 qq
ckopoctn 1
A3-40 YacTtoTa nepekntoyeHms 1 O1 0,00 o A2-43 5,00 q
A3-41 [MponopunoHanbHbIA KO3PPUUNEHT Ot 1 pgo 100 20 a9
KOHTYpa CKOpoCTu 2
A3-42 Bpems nHTerpupoBaHunsi KOHTypa Ot 0,01 po 10,00 1,00 aq
cKopocTn 2
A3-43 YacTtoTa nepeknoyeHms 2 Ot A2-40 po makc. yactotbl | 10,00 qq
A3-44 KoadpduumeHT cmeleHns sektopHoro | OT 50% no 200% 100% a
yrnpaBsneHus
A3-45 MocTosHHas BpeMeHn cunbTpa 070,000 c §0 0,100 ¢ 0,000 ¢ q
KOHTypa CKOpPOCTH
A3-46 KoachdpuumeHT nepeBo3dyxaeHus OT1 0 go 200 64 q9
BEKTOPHOTO yrnpaBneHus
A3-47 McTouHmK BepxHero npegena Or0po7 0 q9
MOMEHTa B peXnmMe yrnpasrneHus
CKOpPOCTbIO
A3-48 [uckpeTHas ycTaHOBKA 3adaHus Ot 0,0% po 200,0% 150,0% qq
BEPXHEro npeaerna MOMeHTa B
pexnme ynpaBieHns1 CKOPOCTbHO
A3-51 [MponopumoHanbHbIn KoadhpUUNEHT Ot 0 go 60000 2000 q9
HaCTpOWikn BO3OYXOeHNS
A3-52 WHTerpanbHbIn KoadhpuumneHt Ot 0 go 60000 1300 q9
HaCTpOWikn BO3OYOeHNS
A3-53 [MponopumoHanbHbIn KoadhpUUNEHT Ot 0 go 60000 2000 q9
HaCTPOWKN MOMEHTA
A3-54 WHTerpanbHbIn KoadhpuumneHt Ot 0 go 60000 1300 q9
HaCTPOWKN MOMEHTa
A3-61 Pexwvm ynpaenenus guratenem 3 on2 2 <«<
A3-62 Bbibop BpemeHun yckopeHus/ Or0po4 0 TqT
3ameaneHus apuratens 3
A3-63 dopcupoBaHue momeHTa apuratens 3 | 0,0% (dukcupoBaHHoe B
dopcrpoBaHMe MOMEHTA) 3aBMCUMMOCTH
Ot 0,1% go 30,0% OoT Moaenu
A3-65 KoadhdpmumeHT nogaeneHus subpaumm | OT 0 go 100 B q9
nuratensa 3 3aBNCUMOCTH
OT Moaenu
pynna A4: MapameTpbl ABuratens 4
A4-00 Bbibop TMna gsuratens Or0pol 0 <«
A4-01 HomunHanbHas MoLLHOCTb ABuUraTens 0,1 -30,0 kBt B 3aBucumoctu <«
OT MoAenu
A4-02 HomuHanbHoe HanpskeHue 1-1000B B 3aBucumoctn | <«
apuratens OT MoAenu
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIN KOA yMOnYaHuio
A4-03 HomuHanbHbIN TOK ABUraTens 0,01 -655,35 A B 3aBucumoctu <«
OT MoAenu
A4-04 HomunHanbHas yacTtoTa gBuratens 0,01 Ny — makc. yactoTa B 3aBucumoctu <«
OT MoAenu
A4-05 HomunHanbHas ckopocTb ABurartens 1 — 65535 06/MUH B 3aBucumocTtu <<
OT MoAenu
A4-06 ConpoTtuBneHue cratopa 0,001 - 65,535 Om MapameTp aBT. <«
HacTpOMKu
A4-07 ConpoTuBneHue potopa 0,001 - 65,535 Om MapameTp aBT. <«
HacTpOMKu
A4-08 MHOyKkTMBHOE peakTnBHoe 0,01 — 655,35 m'H MapameTp aBT. <<
COMPOTUBIIEHME YTEYKN HacTpoiikun
A4-09 B3anmHOe MHOYKTMBHOE peakTuBHOE 0,1 -6553,5MH MapameTp aBT. <«<
COMNpOoTUBNEHMNE HacTpoiikmn
A4-10 Tok 6e3 Harpy3ku 0,01 go A2-03 MapameTp aBT. <«<
HaCTPOMKM
A4-37 Bbibop aBTOMaTM4ECKON HACTPOMKM OTr0p02 0 <«<
A4-38 [MponopunoHanbHbIA KO3PPUUNEHT Ot 1 pgo 100 30 a9
KOHTypa ckopocTtu 1
A4-39 Bpems nHTerpmpoBaHusl KOHTypa 070,01 B0 10,00 ¢ 0,50 qq
ckopoctn 1
A4-40 YacTtoTa nepekntoyeHms 1 O1 0,00 o A2-43 5,00 q
A4-41 [MponopumoHanbHbIn KoadhpUUNEHT Ot 1 go 100 20 q9
KOHTYpa CKopoCcTu 2
A4-42 Bpems nHTerpmpoBaHus KOHTYpa Ot 0,01 go 10,00 1,00 a9
cKopocTh 2
A4-43 YacToTa nepekntoyeHns 2 Ot A2-40 po makc. yactoTtbl | 10,00 q9
A4-44 KoadhdpmumeHT cmelueHust BektopHoro | OT 50% go 200% 100% q9
ynpaeneHusi
A4-45 [NocTosiHHasa BpeMeHn unbTpa OT1 0,000 c go 0,100 ¢ 0,000 c q9
KOHTypa CKOpPOCTH
A4-46 KoadhdpuumeHT nepeBo3dyxaeHus OT1 0 go 200 64 q9
BEKTOPHOTO yrnpaBneHus
A4-47 McTouHmK BepxHero npegena Or0po7 0 q9
MOMEHTa B peXnmMe yrnpaBrneHus
CKOpPOCTbIO
A4-48 [uckpeTHas ycTaHOBKA 3adaHus Ot 0,0% po 200,0% 150,0% qq
BEPXHEro npegeria MOMeHTa B
pexume yrnpaBreH1si CKOPOCTbIO
A4-51 [MponopunoHanbHbIA KO3aPPUUNEHT Ot 0 go 60000 2000 a
HaCTPOWiKN BO36YXaEHUS
A4-52 MHTerpanbHbI koadhdnLmeHT Ot 0 go 60000 1300 a
HaCTPOWiKN BO36YXaEHUS
A4-53 [MponopunoHanbHbIA KO3APPUUNEHT Ot 0 go 60000 2000 TqT
HaCTPOWKN MOMEHTa
A4-54 MHTerpanbHbin KoachduumneHT Ot 0 go 60000 1300 qq
HaCTPOWKN MOMEHTa
A4-61 Pexwvm ynpaenenus gpuratenem 3 on2 2 <«<
A4-62 Bbibop BpemeHn yckopeHus/ Or0po4 0 TqT
3ameaneHus apuratens 3
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIN KOA yMOnYaHuio
A3-63 dopcupoBaHue momeHTa asuratens 3 | 0,0% (dpukcupoBaHHoe B q9
dopcupoBaHne MOMeHTa) 3aBNCUMOCTH
Ot 0,1% po 30,0% oT Moaenu
A3-65 KoadpdpmumeHT nogaeneHus subpaumm | OT 0 go 100 B q
nuratens 3 3aBNCUMOCTH
OT Mofenu
Mpynna A5: OnTummsauyus ynpasneHus
A5-00 BepxHuii npegen yacToThbl OT1 0,00 go 15,00 'y 12,00 My q
nepekntoveHns LM (undposoin
LLIMPOTHO-MMMYIbCHOM MOAYNALMM)
A5-01 O6pasey WM 0,1 0 q9
A5-02 Bbibop pexuma komneHcaumm 0,1 1 q9
MEepTBOM 30HbI
A5-03 MpowussonbHas rnybunHa LM OT10p0 10 0 q9
A5-04 Bblbop npenena GbicTporo Toka 0,1 1 q9
A5-05 KomneHcaumsa o6HapyxeHus Toka O10 pgo 100 5 qq9
A5-06 Mopor HegocTaTka HaNpsKeHNs Ot 60,0% po 140,0% 100,0% qq
A5-09 Bbibop ynpaBneHus KopoTkum 0,1 0 aq
UMMYNbCOM
pynna A6: 3agaHusa xapaktepucTtuk Al
A6-00 MuH. Bxog kpuson 4 Al O71-10,00 B go A6-02 0,00 B q
A6-01 COOTBETCTBYHOLLNIA MPOLEHT MUH. O71-100,0% go 100,0% 0,0% qq
Bxoga kpuson 4 Al
A6-02 Bxon moagynsumm 1 kpuson 4 Al o1 A6-00 go A6-04 3,00B q
A6-03 CoOOTBETCTBYHOLMI NPOLEHT BXOAA O71-100,0% go 100,0% 30,0% q
mopynsiumm 1 kpuson 4 Al
A6-04 Bxog moaynsaumm 1 kpuson 4 Al oT A6-02 oo A6-06 6,00 B q9
A6-05 CoOoTBETCTBYIOLMIA NPOLEHT BXOAA Ot -100,0% go 100,0% 60,0% q9
mopynsiumm 1 kpuson 4 Al
A6-06 Makc. Bxog, kpusown 4 Al Ot A6-06 no 10,00 B 10,00 B q9
A6-07 CoOTBETCTBYOLUNIA NPOLEHT Makc. OT -100,0% go 100,0% 100,0% q9
BxoAa kpusow 4 Al
A6-08 MuH. Bxog kpuson 5 Al OT-10,00 B go A6-10 -10,00 B q9
A6-09 CoOTBETCTBYIOLUNIA NPOLEHT MUH. Ot -100,0% go 100,0% -100,0% q9
BxoAa kpusow 5 Al
A6-10 Bxoa moaynsaumm 1 kpuson 5 Al oT A6-08 oo A6-12 -3,00 B q9
A6-11 CooTBeTCTBYIOLMIA NPOLEHT BXOAA Ot -100,0% go 100,0% -30,0% q9
mopynsumm 1 kpuson 5 Al
A6-12 Bxoa moaynsaumm 1 kpuson 5 Al oT A6-10 oo A6-14 3,00B q9
A6-13 CooTBETCTBYIOLMIA NPOLEHT BXOAA Ot -100,0% go 100,0% 30,0% q9
moaynsumu 1 kpuson 5 Al
A6-14 Makc. Bxog kpuBow 5 Al OT1 A6-14 no 10,00 B 10,00 B q
A6-15 COOTBETCTBYHOLLNIA MPOLEHT Makc. O71-100,0% go 100,0% 100,0% q

BXxoga kpuson 5 Al
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIN KOA yMOnYaHuio
A6-16 Touka ckayka COOTBETCTBYIOLLErO Ot -100,0% go 100,0% 0,0%
3apganus Bxoga All
A6-17 AMNNnTyaa ckavka CoOOTBETCTBYIO- Ot 0,0% go 100,0% 0,5% qq9
uiero 3aganHus sxoaa All
A6-18 Touka ckayka COOTBETCTBYIOLLErO Ot -100,0% go 100,0% 0,0% qq9
3apganusi Bxoga Al2
A6-19 AMNNnTyaa ckavka CoOOTBETCTBYIO- Ot 0,0% go 100,0% 0,5% qq9
uiero 3agaHus sxoaa Al2
A6-20 Touka ckayka COOTBETCTBYIOLLErO Ot -100,0% go 100,0% 0,0% qq9
3apganus Bxoga Al3
A6-21 AMNNnTyaa ckavka CoOOTBETCTBYIO- Ot 0,0% go 100,0% 0,5% qq9
Lero 3agaHua sxoga Al3
Npynna AC: Koppekuusa AI/AO
AC-00 M3mepeHHoe HanpsikeHne 1 All Ot 0,500 7o 4,000 B C 3aBopckoit q
KOPPEKTMPOBKOM
AC-01 BocnpownsseneHHoe HanpshkeHune 1 O71 0,500 oo 4,000 B C 3aBopackoit q
All KOPPEKTUPOBKOM
AC-02 M3amepeHHoe HanpsbkeHne 2 All OT1 6,000 0o 9,999 B C 3aBoackoit q9
KOPPEKTUPOBKOM
AC-03 BocnpounseegeHHoe HanpsixkeHue 2 OT1 6,000 0o 9,999 B C 3aBoackoit q9
All KOPPEKTUPOBKOM
AC-04 M3amepeHHoe HanpsbkeHne 1 Al2 Ot 0,500 go 4,000 B C 3aBoackoit q9
KOPPEKTMPOBKOM
AC-05 BocnpownsseneHHoe HanpshkeHune 1 O71 0,500 oo 4,000 B C 3aBopackoit q
Al2 KOPPEKTMPOBKOM
AC-06 M3mepeHHoe HanpsikeHue 2 Al2 OT1 6,000 70 9,999 B C 3aBopckoit q
KOPPEKTMPOBKOM
AC-07 BocnpownsseneHHoe HanpsbkeHne 2 O71 6,000 0o 9,999 B C 3aBopackoit q
Al2 KOPPEKTUPOBKOM
AC-08 M3mepeHHoe HanpsbkeHne 1 Al3 071-9,999 0o 10,000 B C 3aBopckoit q
KOPPEKTUPOBKOM
AC-09 BocnpounseegeHHoe HanpsikeHne 1 OT1-9,999 0o 10,000 B C 3aBoackoit q9
Al3 KOPPEKTUPOBKOM
AC-10 M3amepeHHoe HanpsbkeHue 2 Al3 Ot -9,999 0o 10,000 B C 3aBoackoit q9
KOPPEKTUPOBKOM
AC-11 BocnpounseegeHHoe HanpsikeHue 2 OT1-9,999 0o 10,000 B C 3aBoackoit q9
Al3 KOPPEKTMPOBKOM
AC-12 LieneBoe HanpsikeHne 1 AO1 OT1 0,500 7o 4,000 B C 3aBopckoit q
KOPPEKTMPOBKOM
AC-13 M3mepeHHoe HanpskeHne 1 AOL OT1 0,500 7o 4,000 B C 3aBopckoit q
KOPPEKTMPOBKOM
AC-14 LieneBoe HanpsikeHue 2 AO1 OT1 6,000 0o 9,999 B C 3aBoackoit q9
KOPPEKTUPOBKOM
AC-15 M3mepeHHoe HanpsikeHne 2 AO1 OT1 6,000 0o 9,999 B C 3aBoackoit q9
KOPPEKTUPOBKOM
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®dyHKunoHa | HammeHoBaHue napameTtpa [Avana3oH 3agaHus Mo CBoucTBO
NbHbIN KOA yMOnYaHuio
AC-16 LieneBoe HanpsikeHne 1 AO2 Ot 0,500 go 4,000 B C 3aBoackoit
KOPPEKTUPOBKOM
AC-17 M3mepeHHoe HanpsikeHne 1 AO2 Ot 0,500 go 4,000 B C 3aBoackoit q9
KOPPEKTMPOBKOM
AC-18 LieneBoe HanpskeHue 2 AO2 OT1 6,000 70 9,999 B C 3aBopckoit q
KOPPEKTMPOBKOM
AC-19 M3mepeHHoe HanpskeHne 2 AO2 OT1 6,000 70 9,999 B C 3aBopckoit q
KOPPEKTUPOBKOM
AC-20 M3mepeHHbI Tok 1 Al2 Ot 0,000 go 20,000 MA C 3aBoackoit q9
KOPPEKTUPOBKOM
AC-21 M3mepeHHbin Tok 1 oo koppekuun Al2 | Ot 0,000 go 20,000 MA C 3aBoackoit q9
KOPPEKTMPOBKOM
AC-22 M3mepeHHbIn Tok 2 Al2 Ot 0,000 go 20,000 mA C 3aBoackont q
KOPPEKTMPOBKOM
AC-23 M3mepeHHbIn Tok 2 0o koppekuun Al2 | OT 0,000 go 20,000 mA C 3aBopckoit q
KOPPEKTUPOBKOM
AC-24 MNpeanbHbit Tok 1 AO1 Ot 0,000 go 20,000 MA C 3aBoackoit q9
KOPPEKTUPOBKOM
AC-25 M3amepeHHbI TOK 1 0o KoppeKumm Ot 0,000 go 20,000 MA C 3aBoackoit q9
AO1 KOpPPEKTUPOBKOA
AC-26 MpeanbHbii TOk 2 AO1 Ot 0,000 go 20,000 mA C 3aBoackont q
KOPPEKTMPOBKOM
AC-27 M3MepeHHbIN TOK 2 [0 KOppeKuun Ot 0,000 go 20,000 MA C 3aBopckoit q
AO1 KOpPPEKTUPOBKOA
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7.3. Kogbl hbyHKUMM OTCneXuBaHUA

®PyHKUMOHaNbHbI HanmeHoBaHue napameTpa
1 KoA
Npynna UO: NMapamMeTpbl oTCnexXusaHus

Ovana3oH Bocnpou3BeneHus

U0-00 YacTtoTta xoaa O71 0,00 go 500,00 Ny
U0-01 YcTaHoBKa 3agaHus No YyacTtoTe Ot 0,00 go 500,00 Ny
U0-02 HanpsikeHne Ha WwWunHe Ot 0,0 no 3000,0 B
U0-03 BbixogHoe HanpsikeHue Ot10p01140B
U0-04 BbixogHown 1ok Ot 0,00 oo 655,35 A
U0-05 BbixogHasi MOLHOCTb OT1 0 pgo 32767

U0-06 BbixogHon MoMeHT Ot -200,0% go 200,0%
Uo0-07 CoctosiHue DI Ot 0 po 32767

U0-08 CocTosiHue DO OT1 0 pgo 1023

U0-09 HanpspkeHune All -

U0-10 HanpskeHne Al2 -

Uo-11 HanpskeHune Al3 -

U0-12 BennuuHa cyeta -

U0-13 BennuuHa gnvHbi -

U0-14 BocnpownssegeHne ckopocTu Harpysku Ot 0 oo 65535

Uo0-15 YcTaHoBka 3aganus no ML OT1 0 go 65535

U0-16 O6paTHoe Bo3aeicTeue M4 Ot 0 go 65535

uo-17 Kackag MJK -

U0-18 YcTaHoBKa 3agaHus nMmnynbcamu Ot 0,00 go 20,00 kI'y
Uo0-19 CkopocTb 0OpaTHOro BO3gencTaus Ot -500,0 0o 500,0 'y,
U0-20 OcrTaBLueecs BpeMs xoga Ot 0,0 go 6500,0 MUH
U0-21 Hanpsixenue All oo koppekuum OT10,00 po 10,57 B
uo0-22 HanpsixeHue Al2 (B)/Tok (MA) o koppekuun OT1 0,00 no 10,57 B
U0-23 HanpsixeHue Al3 oo koppekuum OT1-10,57 no 10,57 B
U0-24 JInHeHasa ckopocTb -

U0-25 CoBokynHoe BpeMsi Nog, HanpsKeHnem -

U0-26 CoBoKynHoe BpeMs xoaa

uo0-27 YcTaHoBKa 3agaHus nMmnyrnbcamm Ot 0 .m0 655351
U0-28 YcTaHoBKa 3agaHus No LWMHe AaHHbIX Ot -100,00% go 100,00%
u0-29 3apesepBupoBaH -

U0-30 YcTaHoBKa 3agaHus rnMaBHOM YacToThl Ot 0,00 go 500,00 Ny
U0-31 YcTaHoBKa 3a4aHus BCroMoraTesibHOM YacToThl Ot 0,00 o 500,00 'y
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dPyHKUMOHanNbLHLI HaumeHoBaHue napameTpa [Anana3oH BocnpousBeaeHus
M Kog
U0-32 MpocmoTp BenunumnHbl Ntoboro agpeca peructpa -
U0-34 Temnepatypa gsuratenst -
U0-35 LleneBon MOMeHT Ot -200,0% go 200,0%
U0-37 Yron k03 ULIMEHTa MOLLIHOCTM Ot -180° oo 180°
U0-39 LleneBoe HanpsikeHue nocne pasaenenunsa V/F OT 0 B 40 HOMMHANBLHOIO HaMNPsSHKEeHNs!
asuratens
U0-40 BbixogHoe HanpsikeHne nocne pasgenexus V/IF OT 0 B 40 HOMMHaANBLHOIO HaMNPsSHKEeHNs
asuratens
uUo0-41 BocnpounssegeHue coctosiHus DI -
uo0-42 BocnpownsseaeHue coctosHus DO -
U0-43 3apaHue DI ans BocnpoussegeHns 1 -
PYHKUMOHANBHOTO COCTOSIHNS
uU0-44 3apaHue DI ans BocnpousseneHns 2 -
YHKUMOHANBHOTO COCTOSIHNS
U0-59 YcTaHoBKa 3agaHus No YyacTtoTe OT -100,0% go 100,0%
U0-60 YacTtoTa xoaa O71-100,0% go 100,0%
U0-61 CocTosiHne xoga npveoga NepeMeHHOro Toka Ot 0 go 65535

7.4. KOMMyHMKauus Yepes nnaTty pacliMpeHus

PYHKLUNOHANbHbI
1 Kon

HavmeHoBaHue napameTpa

Mpynna U3: KoMMyHUKaLmMsi Yepes nnaTy paclumMpeHus

[Anana3oH BocnpousseaeHus

U3-16

YcTaHoBKa 3agaHus nNo YyactoTte

Ot 0,00 Ny oo MaKc. YyacToThl

U3-18

KomaHnpa ynpaBnexus

0001: Xog Bnepepq

0002: O6paTHbIf xon,

0003: NMogaya Ton4ykamu Bnepeg,
0004: ObpaTtHasa nogayva Tonykamm
0005: OcTtaHoBKa No nHepLun

0006: OcTaHOBKa 3a cHeT 3ameaneHust
0007: C6poc oLmbku

U3-19

Ynpasnenue AO1

Ot 0 po 7FFF, ¢ nugukaumen ot 0% go
100%

U3-20

Ynpasnexue AO2

Ot 0 po 7FFF, ¢ nugukaumen ot 0% go
100%

u3-21

YnpasneHue FMP

Ot 0 po 7FFF, ¢ nugukaumen ot 0% go
100%

U3-23

CKOpoCTb NpYBOAA NEPEMEHHONO TOKa

Ot 0 06/MWH OO Makc. CKOpOCTH
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OnucaHue napameTpoB (hpYHKLUMN
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MnaBa 8. OnucaHme napameTpoB (hpyHKLUN

Fpynna FO: CtaHpapTHble napamMeTpbl

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

HbIA KOA yMOnYaHuIo
Pexum ynpasneHus 0: BecceHcopHoe BeKTOpHOE ynpasneHue
nsuratenem 1 (SVC)

2: YnpaBneHue HanpshkeHuem/qactoTton (V/F)

FO0-01: 3TOT hyHKUMOHANbHbLIV NAapaMeTp 3adaeT pPexuMm ynpasneHns gsuratenem 1.

0. BecceHcopHoe BekTopHOEe ynpasneHue (SVC)
O3HavyaeT BEKTOpHOE ynpaBfieHWe C OTKPbITLIM KOHTYPOM, NPUMEHSAETCH B
BbICOKONPOM3BOAMTESbHbLIX CUCTEMAX YMNpPaBIeHWs, Hanpumep, MpegHasHavarwmxes Ans
CTaHKOB, LEHTPUAYr, CTaHOB ANS BbITSXKEHWUS MPOBOMIOKW, MaWWH NUTbs NO4 OaBIEHUEM.
[aHHbIV NpMBOA NEPEMEHHOIO TOKa MOXET YyNpaBnsATb TONbKO OAHUM ABUraTenem.

2. YnpaBneHue HanpsbkeHnem/qactoTton (V/F)
lMpumeHsieTca B cMcTEMax C HU3KUMK TpeboBaHMSIMU K Harpyske, Wian K cucTemam, rge OauH
NPVUBOL MNEPEMEHHOr0 TOKa AOJDKEH ynpaBnaTb paboTon HECKOMbKUX ABUratenemn, Hanpumep,
[OJ151 HACOCOB N BEHTUIATOPOB.

NMpumeyaHue

MpyM wuCnonb3oBaHUM BEKTOPHOrO YMpaBfeHUS HYXHO BbIMNOMHWUTL aBTOMAaTUYEeCKyld HaCTpPOWKY
OBuratens, Tak Kak npeuMyLlecTBa BEKTOPHOrO YMpaBfeHUs MOXHO peann3oBaTb TOMbKO nocne
NpUMEHeHNs1 NpaBurbHbLIX NapameTpoB aAsuratend. MOXHO AOCTWYbL Nydllerd NPOU3BOAUTENLHOCTH,
OTperynvpoBaB napameTpbl perynaropa ckopocTtu B rpynne F2 (B rpynne A2 ons asuratensa 2, rpynne A3
onsa geuratens 3 u rpynne A4 ans asuratens 4).

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo

HbIX KOopf yMon4yaHu1io
F0-02 Bbi6op McTOYHMKA KOMaHAbI 0: Paboyas naHenb ynpasnenus (ceetogmogn | O

OTKM.)

1: YnpaBneHue ¢ kneMmMmHuka (CBETOAMOS,

BKI1.)

2: YnpaBneHue no LiMHe faHHbIX (CBeToaMon

Muraer)

FO0-02: 3ToT (pyHKUMOHamNbHLIA NapamMeTp onpefensieT kaHan Bxoda KomaHpg ynpasneHus MD310,
HanpumMep, Run (xon), Stop (cton), Forward rotation (BpalleHue Bnepen), Reverse rotation (BpalleHve B
obpaTHoM HanpaBneHun) n Jog operation (paboTta Tonukamm).
0. Paboyas naHenb ynpaBnexus (uHgnkatop REMOTE oTkn.)
KomaHabl otaatotcsa HaxaTtnem knasvw RUN n STOP/RES Ha paboyen naHenm.
1. YnpasneHue c knemmHuka (MHgnkatop REMOTE Bkn.)
KomaHabl oTaatoTca nyTem UCNonb30BaHUSA MHOrOMYHKUNOHAMNbHbLIX BXOAHbIX KNEeMM C
dyHkunamu FWD (Bnepen), REV (Ha3apn), JOGF (xoa Toukamu Bnepen) u JOGR (xog Tonykamm
Ha3ag).
2. YnpaBneHue no WuHe gaHHbiX (MHaMkaTtop REMOTE B Muratowem pexmme)
KomaHabl oTAalTCs ¢ rmaBHOr0 KoMnbloTepa. [letanu cMm. B onncaHmsax napameTpos B rpynne Fd

N B KPaTKMUX OMMUCAHUSX COOTBETCTBYIOLLEN NNaThl KOMMYHUKALMW, KOTOPbIE HAaXoOATCs B
MPUNOXEHNMN K HACTOSILLLEMY PYKOBOLCTBY.
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dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIA KOZ4

F0-03

yMon4aHuio
Bbibop kaHana 3agaHus 0: OnckpeTHas ycTaHoBKa 3adaHust (He 0
rnaBHOWM 4YacTOTbl COXpaHseTCs NpW OTKITIOYEHUW NUTaHUS)
1: [iInckpeTHas ycTaHoBKa 3afaHuns
(coxpaHsieTca nNpu OTKIKOYEHUN NMUTaHKS)
CAlL
DAI2
Al3
: YcTaHoBKa 3aaHusi uMnynbcamm
: MHOXXeCTBeHHble 3aaaHus
: MpocTton MJIK
nmng
: YcTaHoBKa 3aaHus Nno LWKMHE AaHHbIX

N

© OO U AW

FO0-03: 3TOT (yHKUMOHamNbHbIA NapaMeTp BblIOMpaeT KaHan, WCMonb3yeMbli AN 3afaHus naBHOA
4acToThbl.

0.

,D,I/ICerTHaﬂ yCTaHOBKa 3agaHusa (He coxpaHAeTCa Npu OTKIIO4YEHNN FWITaHMFl)

HavanbHas BenuunHa OUCKPETHOW YCTaHOBKW 3afjaHus — 310 FO-08 (3agaHHas 4vactoTta). Bbl
MOXETe MEHSATb 3afaHne 4acToThbl, HaKMMas KHorku A n ¥ Ha paboyer naHenu (Mny Ncnonb3ys
dyHKumMn UP/DOWN BXOAHbIX KNEMM).

Korma Ha MD310 cHoBa nopaeTcs nuTaHWe TMOoCNe €ero OTKIYeHUs, 3aJaHue 4acToTbl
npogorkaeTcs ot BennymHbl FO-08.

,D,I/ICerTHaﬂ yCTaHOBKa 3agaHusa (coxpaHﬂech npu OTKINKYEHUN FIVITaHMS'-I)

HavanbHas BenuunHa OUCKPETHOW yCTaHOBKM 3ajaHus — 310 FO-08 (3agaHHasa 4vactota). Bol
MOXETE MEHATb 3aflaHNe YacToTbl, Hax1MMas KHoMkn A 1 ¥ Ha paboyven naHenu (Mnu ucnonb3ys
dyHKunn UP/DOWN BXOAHbIX KNemMM).

Korma Ha MD310 cHoBa nogaetcs nuTaHWe nocfie ero OTKMAYeHUs, 3ajaHuve 4acToThbl
npogorkaeTca OT nocnegHero JocturHytoro Mmecta. [lomHuTe, 4yto FO0-23 onpegenser,
CoxXpaHdaeTcAa N USMeHeHne 4acToTbl MNP OCTaHOBKE.

All (BxogHoe HanpspkeHne oT 0 go 10 B)

Al2 (BxogHoe HanpspkeHne ot 0 go 10 B, nnu BxogHon Tok oT 4 oo 20 MA, 4TO onpegensieTcs
3agaHnem nepemblyvkn J4)

Al3 (BxogHoe HanpsikeHue oT -10 go 10 B)

3agaHue yacToTbl BBOAUTCHA C KneMMbl aHanorosoro Bxoga (Al). MD310 npepocTaBnsieT ase
knemmbl Al (All, Al2). JononHutensHas knemma Al (Al3) npegoctaBnsieTca nnaTon paclunpeHns
I/O (Bxopa/Bbixoga).

MD310 obecneunBaer nATb XapakTepucTUK  (KPUBLIX),  YKa3biBAKOLMX  COOTHOLLEHWE
KapTUpOBaHWS MexXay BXOOHbIM HanpsbkeHuem, BBoauMMbiM C All, Al2 wnu Al3, n 3agaHHON
4acTOTOW. Tpu U3 KPMBLIX MMEKT NIMHENHOEe (TOYEYHOE) COOTBETCTBME, ABE U3 KPUBBLIX UMEKOT
COOTBETCTBME MO YeTbipeM ToukaM. Bbl MoxeTe 3agaTb KpvBble, UCMOMb3Yys (PYHKLUMOHAmNbHbIE
kogbl ¢ F4-13 no F4-27, n dyHKUMOHanbHble koabl B rpynne A6, n BbibpaTb kpusble ansa All, Al2
n Al3 B pyHKUMOHanNbLHOM kofe F4-33.

Ecnn B KayecTBe MWCTOYHMKA 4acToTbl MWCMONMb3yeTcd adanorosblin Bxod, 100% Bxoga
HanpsPKeHMA/Toka COOTBETCTBYIOT BennynHe FO-10 (Makc. YacToTa).
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5.

YcraHoBka 3agaHusa umnynbcamu (DIS)

3agaHve umnynscammn BBoAMTCA € noMoLbio DIS (BbICOKOCKOPOCTHOM nMnynec). Cneundukaumns
curHana s3agaHums umnynbcamm — ot 9 pgo 30 B (guanasoH HanpspkeHus)) u ot 0 go 20 kly
(anana3soH 4acToThl).

Bbl MOxeTe 3agaTb COOTHOLIEHME MeXZy YCTAHOBKOW  3afaHua  uMnynbcamMmm MU
COOTBETCTBYIOLMM MPOLEHTOM, WCNONb3yss QYyHKUMOHanNbHble Koabl € F4-28 no F4-31.
CooTHOoLWEeHNe — OBYXTOYEYHOE IMHENHoe cooTBeTcTBMe. CooTBeTcTBYylOWas BenvyunHa 100%
3afaHusa umnynbcamm cooTBeTcTByeT BennyuuHe FO-10 (makc. YacToTa).

MHoxecTBEeHHbIE 3a4aHuns

B pexxmme MHOXeCTBEHHbIX 3a4aHUA KOMBMHAUUKM pasHbiX cOCTOAHMI krnemMm DI cooTBeTCTBYIOT
pasHbiM 3agaHusaM 4Yactotbl. MD310 nogaepxuBaetT mMakcumym 16 3agjaHun, BHeapsiemblx 16
KOMOMHaUMsIMU COCTOSIHUS YeTbipex knemm DI (koTopbiM npucBoeHbl dyHKkumm ot 12 o 15) B
pynne FC. MHoXecTBeHHblE 3aaHNs yKa3biBalOT NPoLEeHTbl BennunHbl FO-10 (Makc. 4yactoTa).
Ecnn knemma DI ucnonbayetca Ans yHKUMM MHOXECTBEHHbIX 3adaHuii, BaM HYXXHO 3ajaTb
COOTBETCTBYIOLLME napameTpsbl B rpynne F4.

MpocTon MNK

Mpn mncnonbsoBaHun pexunma npoctoro MNJIK B KayecTBe MCTOYHMKA 4acToTbl, YacToTa Xoda
MD310 mMoXeT nepekntodatbca cpean 16 3agaHuMi YactoTbl. Bbl MoxeTe 3agaTtb Bpewms
BblAEPXMBAHNA W BPeEMSl yCKOpeHwusi/3amenneHus, BblbpaB vM3 16 3agaHui yactoT. bonee
noapo6Ho cm. onucanwue pynnbl FC.

mia

Ynpaenenve MM (nponopumoHanbHO-MHTErpanbHo-auddepeHunanbHbIn perynaTop) ObblivHO
ucnonb3yetca B KadecTBe YynpasfeHus MpoLeccoM B 3aMKHYTOM KOHType Ha MecTe
aKcnnyaTauuun, Hanpumep, ynpasneHue MOCTOSHHbIM [aBfeHnemM B 3aMKHYTOM KOHType unu
NOCTOSAHHLIM HaTSXeHUEeM B 3aMKHYTOM KOHType. Npu npumeHeHuu MNMN[ B kayecTBe MCTOYHMKA
4YacToTbl HYXHO 3afaBaTb napameTpbl yHKuuu ML B rpynne FA.

YcTaHoBKa 3agaHus No WNHEe AaHHbIX

3agaHve rnaBHOW 4YacToTbl BbIMOMHSAETCA MNaBHbIM KoMmmbioTepoM. MD310 nogaepxuBaeT
NPOTOKOIbI KOMMYHUKaLun Modbus.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

HbIX KOopf ymon4dyaHuro

F0-04

Bbi6op kaHana 3agaHus To xe, 4To 1 Ans onucaHHon Bbiwe FO-03 0
BCMomMoraTenbHON 4YacToTbl

F0-04: lMpu ncnonb3oBaHWM B Ka4yeCTBe BXOAHOTO KaHarna 3ajaHusi He3aBMCMMOW 4acToTbl (MCTOYHWK
YacTOTbl MEPEKIYAETCS C MaBHOrO Ha BCcnomoraTenbHbin) FO-04 ucnonb3yetcsa Tak xe, kak n F0-03.

Mpwn

MCNoJib30BaHUA ana coBMeLleHnd (I/ICTOHHI/IK 4YacCTOTbl: «coBmMmelleHne rmaBHOMN n

BCMOMOraTenbHON») obpallanTte BHUMaHne Ha crnegylouiee:

Ecnu kaHanom 3agaHusa BcnoMoraTernbHOW YacTOThl SBMSIeTCA OUCKPEeTHasi YCTaHOBKa 3aaHus,
3agaHHaa yvactota (F0-08) He okasbiBaeT BnMAHUA. Bbl MoOXeTe HanpsaMmyio HacTpamBaTb
3afjaHvMe BCMOMOraTesibHOM 4acToThbl, Haxumasa KHornkn A u ¥ Ha paboyen naHenu (Mnu
ucnonb3ya yHkumMm UP/DOWN BXOAHbIX KEMM), HA OCHOBaHWM 3a[jlaHUsl rMaBHOW YacToThl.
Ecnu kaHanom 3agaHnsa BCoOMOraTenbHON YacToTbl ABNsSeTCs aHanoroBbin Bxog (All, Al2 n Al3)
Unn yctaHoBKa 3ajaHua no wumnynecy, 100% Ha BxoAe COOTBETCTBYIOT AnanasoHy
BCMomMoraTenibHon 4actoTbl (3agaHHomy B FO0-05 m F0-06). 31O OENCTBUTENBHO TONbKO ANst
COBMeELLeHUS rMaBHON U BCNOMOraTenbHON 4acToT.

Ecnu kaHanom 3agaHusa BcrnomoraternibHON YacToTbl ABMSETCH YCTaHOBKA 3alaHus UMMynbcamu,
370 OyaeT aHanorm4yHo aHanoroBOMy BXOAY.

MpumeyaHue: [MaBHas 1 BcnomoraTenbHas He MOTYT UCNOMb30BaTb OOAWUH M TOT Xe KaHan. To ecTb, FO-
03 n F0-04 He moryT BbITb 3adaHbl Ha OOHY W TY e BEMNUYMHY.
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dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIA KOA yMOnYaHuIo
F0-05 OcHoBHas Benn4yuHa 0: OTHOCUTENBHO MaKCUManbHOW YacToThbl 0

avanasoHa BCriomoraTenbHOn 1: OTHOCUTENBHO rMaBHOM YacToThbl X

yacToTbl Y Ansi COBMELLEHUs
rnaBHOWM W BCriomMoraTensHoOn

F0-06 [Onana3oH BciomoraTenbHown OT1 0% go 150% 100%
yacToTbl Y AN COBMELEeHNs
rnaBHOWM W BCriomMoraTensHoOn

FO0-05, FO0-06: 3Tn dyHKUUOHamNbHbLIE MapaMeTpbl OrpaHU4MBalOT BCMOMOraTernbHylo 4Yactoty Y Ans
COBMELLEHUS rNaBHON U BCNOMOraTenbHOW.

Bbl MoxeTe 3agaTb AuanasoH BCMoOMoraTenlbHOM 4acToTbl Kak OTHOCUTENbHLIN NUMOO MakcuMarbHOW
yacToTe, nMbo rnaeBHol 4vactote B F5-05. Ecnn HY>KHO 3adaTb OTHOCUTEJIbHO rmaBHOM 4acToTe,
AuanasoH BCnoMoraTenibHOW 4acToThl BapbunpyeTca B 3aBUCUMOCTU OT rMaBHOMN.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo
HbIN KO4 YMO4YaHu1Io
FO0-07 Bbi6op coBmelleHus nctounmka | Lindpa us paspsiga eguHnu: Beibop kaHana 00

yacToT 3afaHuns YacToThbl

0: KaHan 3agaHus rmaBHOM YacToThl

1: CoBMelLLieHME TMaBHOW U BCMIOMOraTenbHOM
4yacToT (COOTHOLLIEHNE COBMELLLEHMS
onpegenseTcsa undpon n3 paspsga
[EeCHATKOB)

2: MNepekntoyeHne Mexay rnaBHOM U
BCroMoraTenbHoMn

3: MNepekntoyeHre Mexay rnaBHOM U
«COBMeLLIEHNEM FMaBHOW 1
BCMOMOraTeNbHOM»

4: TepeknioveHne Mmexay BcromoratenbHOn
N «COBMELLEHNEM FMaBHOW U
BCMOMOraTenbHOM»

Lindppa 13 paspsga AeCATKOB: COOTHOLLEHNE
COBMELLEHUsI FMaBHON 1 BCOMOraTenbHON
0: MmaBHag + BcnomoraTenbHas

1: MmaBHas - BcnomoraTernbHas

2: MAX (I'naBHas, BcnomoraTtenbHas)

3: MIN (FnaBHag, BcnomoraTenbHas)
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FO-07: 3ToT (byHKUMOHAmNbHLIA NapameTp FOBOPUT O TOM, KakK HYXHO 3aJaBaTb KOHEYHOe 3ajaHue
nMnNynbcaMm Npy 3a4eicTBOBaHUM COBMELLIEHWS TNAaBHO U BCIOMOraTernbHOI.

Ecnu kaHan 3apaHvsi 4acToTbl 3afefCTBYET COBMELLEHWE [MaBHOW U BCMOMOraTernbHOMW, Bbl MOXETE
HanpsaMylo [[06aBnsTe BENUUUMHY, 3agaHHylo B FO0-21 k pesynbTaTy COBMELLEHWUS [NaBHOW WU
BCMoMoraTensHon, YTo6bl BapnaTMBHO YAOBINETBOPSATL pasHble TpeboBaHusl.
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®dyHKuMoHanbs HaumeHoBaHue napameTpa [uana3oH 3apgaHusi Mo

HbIW KOA yMOnYaHuio
F0-08 3agaHHasa YactoTta Ot 0,00 po makc. YacTtoTbl (FO-10) 50,00 Ny,

FO0-08: 3TOT (hbyHKLMOHANbHBIA NapameTp SABMSETCA HavyanbHOW BENMYUHOW 3aaHns YacToThbl, eCrv
WMCTOYHMKOM YacCTOThbl ABASETCA OUCKPETHas yCTaHOBKa 3afaHus.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo
HbIA KO YMONMYaHUKo

F0-09 HanpaeneHue BpalleHus Ot0pmo1l 0

FO-09: Ina ncnonHeHWss UsSMEHeHUa HanpasfeHus BpalleHus ABUratens HyXHO HanpsMylo U3MEeHUTb
3TOT NapamMeTp, KOTOPbIN SKBMBANEHTEH 3aMeHe noboro n3 kabenen gsuratens U, V, W.

MpumeuyaHmne: HauanbHoe HanpaBrneHve BpalleHUss [ABWraTens  ycTaHaBnMBaeTcsa  nocne
WHULUManM3aumMm napameTpa. 3anpeliaeTcs MCMofib3oBaHWe 3TON (YHKUMM B MPUMEHEHUsX, rae
M3MeHeHWe HanpaefieHUsl BpalleHus OBuUratens sanpeLiaeTcs Nocrne BbIMOMHEeHWs Nycka CUCTEMbl B
akcnnyartaumio.
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dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

HbIA KOA yMOnYaHuIo
FO-10 Makc. yactota OT1 50,00 oo 500,00 'y, 50,00 Ny,

FO-10: 3TOT hyHKLMOHAmMbHbBIN NapameTp SBNAETCA BENUYMHOW, KOTOopon cooTBeTcTByeT 100% BxoAa,
KOrga MCTOYHUKOM 4acToThbl aBnseTca Al, yctaHoBka 3agaHuns umnynbcamm (DI5) nnn mMHOXeCTBEHHbIE

3afaHuna.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIA KOA yMOnYaHuIo
FO-11 BepxHuii npegen nctovHmka 0: 3apaetcsa FO-12 0
YyacToThl 1: All
2: Al2
3: Al3

4: YcTtaHoBKa 3agaHua umnynscamu (DI5)
5: YcTaHoBka 3agaHus no WyHe AaHHbIX

FO-11: 3TOT yHKUMOHANbHLIN NapaMeTp 3adaeT KaHan BEepXHero npegeria UCToYHMKa YacTtotel. Ecnn
KaHan sBrnseTca adanoroBbiM BxogoM, 100% aHanoroBoro Bxoda cooTBeTcTByeT FO-12. Ecnum
uctoyHunkom sensetcsa All, Al2, Al3, yctaHoBka 3agaHusa umnynbcamu (DI5) nnm yctaHoBka 3agaHusi no
LUMHE AaHHbIX, 3afaHne NOeHTUYHO 3aaHuio KaHana 3agaHns rraBHOM YacToThl.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo

HbIA KOA yMOn4YaHuIo
FO-12 BepxHuii npegen 4yactoThbl Ot 0,00 'y go makc. yactoTel (FO-10) 50,00 Ny,

F0-12: 3TOT byHKUMOHANbHbIM NapaMeTp 3a4aeT BEpXHUI Npeaern 4acToThl.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo

HbIX KOpf yMon4yaHuio
FO-13 CwmelleHre BepXHeEro npegena Ot 0,00 'y go makc. yactoTbl (FO-10) 0,00 Ny
YyacToThl

FO-13: Ecnn MCTOYHMKOM BepXHero npefena 4actoTbl SBASETCA aHanoroBbli BXO4 WM yCTaHOBKa
3a[aHus MMNyrbCamMu, KOHEYHbIV BEPXHMI Npeaent 4acTtoThl nonydaerca nytem gobaBneHns BENUYMHDI
FO-13 k BenuunHe FO-12.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

HbIA KOA yMOn4YaHuIo

FO-14 HwxHuin npegen YacTtoTbl Ot 0,00 'y oo BEpXHEro Npedena 4acToThl 0,00y,
(FO-12)

FO-14: Ecnu 3apaHue 4acToTbl HWXe BenuWYUHbl AaHHOro (YHKUWOHANbHOro napameTpa, npuBog
nepemMeHHOro ToKa MOXEeT OCTaHOBWUTbCHA, Nnbo paboTaTb Mpu HWKHEM npegene 4acTtoTbl, nNnbo
paboTaTb Npu HyNEeBON CKOPOCTK, YTO onpeaenseTtca F8-14 (pexum xopa, korga 3afaHue 4acToTbl HUXKe
HWXKHEro npegena 4acToThl).

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo

HbIW KOZ YMO4YaHu1Io

F0-15 Hecyuwas yactoTa OT10,5 00 16,0 k'L B 3aBucumocTu
OT Moagenu

FO-15: 3TOT (hyHKUMOHAmNbHbIV NapamMeTp perynmpyeT HecyLlylo 4acToTy MpuBoga MEpPEMEHHOro TOoKa,
nomoras ymeHbLlaTb LUYM OT ABUraTens, He AonyckaTb pe3oHaHCa MeXaHU4eCKOW CUCTEMbI U CHMXKaTb
TOK YTEYKM Ha 3eMIII0 U NOMEXM, reHepupyemble NPMBOAOM NEPEMEHHOrO TokKa.
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Korga Hecyulad 4actoTa CTaHOBUTCA HWXe, BbICOKME FNAaPMOHUKU BbIXOOHOIO TOKa, NOTEPU 3HEPrun un
noabem TemMmnepaTtypbl ABuratena Bo3pacTtatoT.

Korga Hecywasi 4yactoTa CTaHOBUTCA Bbille, MOTEPU 3HEPrUM M NoAbEM TemnepaTtypbl OBUratens
cHwxkatoTcs. [py 3TOM B NpuBOAE NEPEMEHHOrO TOKa MMEKTCS MOBbLILEHNE MOTEPb 3HEPTUM, NMOABEM
TemnepaTypbl 1 MOMEXM!.

PerynupoBaHue HecyLllen 4YacTOTbl OKa3biBaeT BO3AENCTBUE Ha cnefyoLine nosuLmm.

Ta6nuua 6-1. BnusiHne perynupoBaHusi HecyLuel 4acToThbl

Hecyuwasg yactoTa Huskaa — Bbicokasd

Lym oT gBuratens Bonbluon — HebonbLuon
dopMa BOJHbI BbIXOAHOIO TOKa Mnoxas — Xopoluas
MoBbILWEHNE TEMNEPATYPLI ABUraTENS Bonblioe — HebonbLioe
MoBkIweHne TemnepaTypbl npuBoaa nepemMeHHOro  [MglEIe - S1N[ofe] (o1

TOKa

Tok yTeuku Manbii — bonbLuon
[MomMexun BHELIHEro U3nyyYeHus Manble — Bonblune

3aBo/ckoe 3agaHue Hecyllel 4acToTbl BapbUpyeTcs C MOLLHOCTBLIO NpuBoAa NepeMeHHoro Toka. Ecniu
BaM HyXHO 3agaTb FO0-15 Bbllle 3aBOACKOrO 3agaHusi, 06s3aTenbHO Oed)opcupyinTe npuBod
nepemMeHHOro Toka, Tak Kak WHadye OydeT MMeTb MeCTO YyBenuyeHue nogbema Temneparypbl
TennoobmeHHWKa. B aTom crnyyae npvBog NepeMeHHOro Toka neperpeeTcs U BblAacT TPEBOXKHbIV CUrHar.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo
HbIW KOZ YMO4YaHu1Io
FO-16 PerynupoBaHue HecyLen 0: Het 1

4YacToTbl C TemMnepaTypom 1: la

FO-16: OTOT CyHKUMOHANbHBLIV MNapameTp onpegenseT, perynupyeTtcs N Hecywas 4YacTtoTa Ha
OCHOBaHUM TemnepaTtypbl TenrnoobMeHHvka. Ecrnv ga, TO npuBOA4 MEepeMeHHOro Toka aBTOMAaTUYeCKu
CHMWKaeT HeCyllyld 4acToTy npu OOHapyXeHWM BbICOKOW TemnepaTypbl TennoobmeHHuka. [lpuBog
nepemMeHHoro ToKa [OBOAMT HEeCylylo 4acToTy [0 3afdaHHOW BEenuYMHbI, Korda Temnepartypa
TennoobMeHHMKa CTaHOBUTCH HOpMasibHOMN.

[aHHas (*)YHKLI,VIFI HaueneHa Ha YMeHblleHune 4ucna cpa6aTb|Ban7| curHanmsauum  npumsoga
nepemMeHHOro Toka Ha neperpes.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo
HbIN KO4 yMon4yaHuio
FO-17 Bpewms yckopeHus 1 Ot 0,00 go 650,00 c (FO-19 = 2) B 3aBucmmocTn
Ot 0,0 po 6500,0 ¢ (FO-19 = 1) oT Moaenu
OT1 0 go 65000 c (FO-19 = 0)
FO-18 Bpems 3amegnenuns 1 Ot 0,00 po 650,00 c (FO-19 = 2) B 3aBucumocTun
Ot 0,0 go 6500,0 ¢ (FO-19 =1) oT MoAenu
OT 0 7o 65000 ¢ (FO-19 = 0)

FO-17, F0-18: 3T gBa (OyHKUMOHamnbHbIX MapameTpa 3adaloT MepByl rpynny BpeMEeHW YCcKopeHus/
3amepnneHus.

Bpewmsi yckopeHus o3HavaeT Bpemsi, Tpebyemoe NpuBoAOM NEPEMEHHOIO Toka Ans yckopeHus ot 0 'y go
FO-25 (ocHoBHas YacToTa yckopeHus/3ameaneHus), T.e. t1 Ha puc. 6-1.

Bpewmsi 3amegneHns o3HayaeT BpeMmsi, TpebyemMoe NpnBogoOM NepeMeHHOro Toka Ans 3ameaneHms ot FO-
25 (ocHOBHas yacToTa yckopeHusi/aameanenus) oo 0 'y, T.e. t2 Ha pwuc. 6-1.

- 120 -



PykoBOACTBO N0 aKcnyaTaunm 'masa 8. OnncaHue napameTpoB PyHKLUN

Puc. 8-1. Bpemsa yckopeHus/3ameneHus

4 BbixogHas yactota
(M)
Ba3oBas YacToTa yckopeHus / | - . .
3ameaneHus g
3afaHue 4acToThl o
.l/ "\.
i ,
.-/ LY
/ \
7 Bpewms (1)
dakTuyeckoe Bpems yCKopeHus -
3apaHHoe BpeMs! YCKOPEHUS dakTudeckoe Bpems
3ameqaneHus
f i : t2 3aaHHoe Bpems
3ameaneHus

Bcero MD310 obecneuynBaeT Ha BbIGOp YeTbIpe rpynnbl BpeMeHu yckopeHusi/aameanenust. Mepexoa
MOXHO BbINOMHWUTb, UCMONb3ys Knemmy DI.

Mpynna 1: FO-17, FO-18.
Npynna 2: F8-03, F8-04.
Npynna 3: F8-05, F8-06.
pynna 4: F8-07, F8-08.

dyHkumoHanb A HammeHoBaHue napameTtpa | [lnana3oH 3agaHus Mo
HbIW KO, YMOM4aHuIo
FO0-19 EavHuua Bpemenm yckopernna/ | 0:1c 1
3ameanexHus 1:0,1c
2:0,01c

F0-19: 3TOT hyHKLUMOHAMNbHbLIN NapamMeTp 3agaeT eauHULLY BpEMEHU YCKOpeHusl / 3ameaneHus.

MpumeyaHue: VameHeHne aToro napameTpa npuBedeT K TOMY, YTO M3MEHWUTCS YMCIO 3HaKOB rMocre
3anaTol B BENMUYMHAaXx, BOCMPOM3BOAUMBLIX Ha gaucnnee. COOTBETCTBEHHO, BEMUYMHbI BPEMEHM
yCKOpeHusa/3ameaneHns Takke N3MEeHATCS.

dyHkumoHanb A HammeHoBaHue napametpa | [lnana3oH 3agaHus Mo

HbIW KOp, YyMOJT4aHUIo
F0-21 CwmelleHne 4yacToThl KaHana Ot 0,00 'y go makc. yactoThl (FO-10) 0,00 'y,
3apaHus BecnomoratenbHom
YyacToThl A5 COBMELLEHUSs
["maBHOM 1 BCcomoraTenbHon

FO-21: OToT (*)YHKLI,VIOHaJ'IbeIﬁ napameTp OENCTBUTENEH TOSbKO, KOrda UCTOMHMKOM YacTOoTbl SIBNSETCS
COBMeELLEHNE rMaBHOW M BCNoMoratenbHOW. 3agaHne KOHEYHOM 4acToTbl nony4yaeTcd nytem CrioXeHud
BENWYUHbI, 3agaHHoM B FO-21, n pes3yrnbTaTta coBMeLleHnA rMaBHOM M BCOMOraTenbHOMN.
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dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIA KOA yMOnYaHuIo
FO0-23 CoxpaHeHune gucKpeTHon 0: He coxpaHsieTcs 0

YCTaHOBKM 3aaHuUs 4acToTbl 1: CoxpaHsieTcs

nocrne oCTaHOBKU

FO-23: 3TOT hyHKUMOHAmNbBHbI NapaMeTp AEUCTBUTENEH TONbKO, KOr4a MCTOYHUKOM 4acTOTbl SBMNSETCS
OUCKpeTHasi yCTaHOBKa 3aaHus.

0. bea coxpaHeHus
MpuBoL NepemMeHHOro Toka BO30OHOBNSET 3aaHWe YacToTbl 4O BENWYUHBI, 3agaHHon B FO-08
npu octaHoBke. [Mpu cnefyrollemM BKMAKYEHUN NUTaAHWUS 3ajaHWe 4YacToTbl NpoJorhkaeTcs C
BenninHel FO-08.

1. C coxpaHeHunem
lMpuBOA MepemeHHOro Toka BO30OHOBNSAET 3agaHue 4acTOTbl, KOTOpOe ObINo AOCTUIHYTO Mpu
nocriefHen octaHoBke. [pu cneayolwem BKITIOYEHUM NUTAHUS 3aaHWe YacToTbl MPOAOIHKaeTCs
C OOCTUTHYTOW U COXPAHEHHOW BENMUYMHBI.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo
HbIW KOA yMOnYaHuio

FO0-24 Bbi6op rpynnbl napameTpoB 0: 'pynna 1 napameTpoB ABuraTens 0
asuraTtens 1: Mpynna 2 napameTpoB ABuraTens
2: 'pynna 3 napameTpoB ABuratens
3: M'pynna 4 napameTpoB gBuratens

F0-24: 3ToT hyHKUMOHANbHLIN NapaMeTp BbIGUPAaET rpynny napameTpoB ABUraTens.

MD310 nopgepmBaeT nuTaHuMe JeTbipex [fABuratenen B pasHoe Bpemd. [pynna 1 napameTpoB
asuraTtens cootBeTcTByeT rpynnaMm F1 n F2. 'pynna 2, 3 1 4 napameTpoB ABuratens COOTBETCTBYIOT
rpynnam A2, A3 un A4 coOTBETCTBEHHO. Bbl MOXeTe BbINOMHATL Nepexon Mexay 3TUMKU YeTbipbMs
rpynnamu napameTpoB gsuratens yepes knemmy DI. Korga Bbibop guratens yepes F0-24 u BbiGop
Yyepes KneMMy 3a4encTBOBaHbl OAHOBPEMEHHO, BbIOOP ABMratens onpegensercs KneMMon.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHusi Mo
HbIW KOA yMOnYaHuIo

FO0-25 BasoBasi YacTtoTa BpemeHu 0: MakcumanbHas 4actoTa (FO-1) 0
yckopeHusi / 3ameanexns 1: 3apgaHve 4acToThl
2:100Ty

FO0-25: Bpems yckopeHus / 3ameaneHvs o3HavaeT BpeMS, KOTOPOe HYXXHO MPUBOAY A NepekrioyeHns
mexay O 'y n yactoTon, 3ag4aHHOM B 3TOM DYHKLMOHANLHOM napameTpe.

Korga FO-25 sapgaHo Ha 1, Bpemsi yckopeHusi /| 3aMenrieHWsi OTHOCUTCS K 3adaHuio YacToTbl. Ecnn
3afjaHMe 4acToTbl M3MEHSIeTCS 4acTo, Bpemsi yCcKopeHus / 3ameaneHus Takke OGyOoeT M3MeHATbCS.
OGpallaiiTe Ha 3TO BHUMaHWE BO BpeMs NPUMEHEHNS.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

HbIW KOA yMOnYaHuio

FO-26 BasoBasi yactoTa ans 0: YacTtoTa xopoa 0
nameHeHus BBEPX/BHN3 Bo 1: 3agaHne 4acToThl
Bpems xoda

FO-26: 3TOoT hyHKUMOHamNbHbLIA NapaMeTp AEeWCTBUTENEeH TONbKO Torga, Korga WCTOYHMKOM 4acToTbl
SIBNSIETCA [OUCKPeTHast ycTaHoBka 3afaHusi. OH 3agaeT BO3MOXHOCTb M3MEeHSATb 6asoByt0 4yacToTy
HaxxaTnem KHonok A n V¥ unu ¢ nomoulbto pyHkummn UP/DOWN BxoaHbIX knemm. Ecnn yactota xoga u
3aaHve 4acToTbl OTNIUYHbBI APYr OT Apyra, Mexay pabo4mMMu xapakTepucTukaMu nNpuBoAa NepemMeHHoro
TOKa B Xxo[e npoLiecca yckopeHus / 3ameaneHus oyaet Habnogatbcsa 6onbLioe pasnuuue.
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PyHKUNOHaNb
HbIA KOZ4
FO-27

HaumeHoBaHue napameTpa [lMana3oH 3agaHus

I'Ipvu39|3|<a NCTOYHUKa KOMaHAbl
K MCTOYHWUKY HYaCTOThbl

: O6Ga3aTENBHOrO UCTOYHUKA HET

: [IncKpeTHas ycTaHoBKa 3afjaHus 4acToTbl
All

Al2

Al3

: YcTaHoBKa 3aaHusi uMnynbcamm

: MHOXXeCTBeHHble 3aaHus

: MpocTton MJIK

nmng

: YcTaHoBKa 3aaHus Mo LWKMHEe JaHHbIX

Lndpa n3 paspsga eannnu: MNpuesaska
KOHTpOnNS ¢ paboyer naHenm K UCTOYHUKY
4acToThbI

Lincbpa u3 paspsaga gecstko: MNpussska
KOHTPOIA C KNeMMHUKa K MICTOYHUKY HYacCTOThl

Lindbpa 13 paspsiga coteH: MNpussska
KOHTPONS C LUMHbI JAHHBIX K UCTOYHUKY
YacToThl

Lindbpa u3 paspsga Teica4: ABTomaTnyeckas
NpuBA3Ka K MCTOYHUKY 4acTOThbl

Mo
yMoJ4aHuio
0000

FO-27: OTOT OyHKUMOHAmMbHbIN NapameTp onpegenser NpUBA3KY TPeX WCTOYHWKOB KOMaH4 W AOEBSATU
WCTOYHMKOB 4acToTbl. K OOHOMY M TOMY K€ WCTOYHMKY YacToTbl MOTryT ObiTb MpuMBs3aHbl pasHble
WUCTOYHMKM KOMaHA. Ecnn MCTOYHMK KOMaHAObl NpuUBSA3aH K WUCTOYHWKY 4acToTbl, UCTOYHUK 4acTOThl,
3agaHHbIn B FO-03 — FO-07, He nmeeT cunbl.

Fpynna F1: MapameTpbl ABuratensa 1

PyHKUNOHaNb
HbIW KOZ
F1-00

HavmeHoBaHue napameTpa

Beibop Tuna gsuratens

[nana3oH 3agaHus

0: CTaHAapTHBIN aCUHXPOHHBIN ABUraTenb
1: ACVHXPOHHLIN gBUraTeNb C NEpPEMEHHON
yactoTon

Mo
YMOJ4YaHUIO
0

F1-01 HomunHanbHas MOLLHOCTb OT1 0,1 pno 30,0 kBT B 3aBucumocTun
asuraTens OT Mofenu

F1-02 HomuHanbHoe HanpskeHue OT11 pno 1000 B B 3aBucumocTun
asuraTens OT Mofenu

F1-03 HomuHanbHbIN TOK ABUraTens OT1 0,01 no 655,35 A B 3aBucumocTun
OT Mofenu

F1-04 HomunHanbHas yacTtoTa OT1 0,01 Ny 4O MaKC. YacToThI B 3aBucumocTu
asuraTens OT Mofenu

F1-05 HomuHanbHasa ckopocTb Ot 1 po 65535 06/MuH B 3aBucumocTun
asuratens oT Mogenu

Ot F1-00 go F1-05: 3T dyHKUMOHanNbHbIE NapaMeTpbl ABMAIOTCS NapameTpaMu ABuratens ¢ Tabnuukm
C AaHHbIMK. YTOObLI 06ecneunTb TOYHbIE pe3ynbTaTbl aBTOMaTUYECKOW HACTPOWKN ABUraTens, UX HY>KHO
3agaBaTb TOYHO Tak, Kak OHW nNpeAcTaBneHbl Ha Tabnuyke. MNMpeumyllecTBa ynpaBneHus HanpsbkeHnem/
YaCTOTOW UMW BEKTOPHOIO HaMPshKeHMs MOryT ObiTb AOCTUIHYTbI TOMNBKO MNOCHE KOPPEKTHOTO NPUMEHEHUS
napameTpoB ABuUratens.
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dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIA KOA yMOnYaHuIo
F1-06 ConpoTusneHue ctatopa OT1 0,001 pgo 65,535 Om B 3aBucumocTun
OT Mofenu
F1-07 ConpoTuBneHue potopa OT1 0,001 po 65,535 Om B 3aBucumocTun
OT Mopenu
F1-08 MHOyKTMBHOE peakTnBHoOE OT1 0,01 go 655,35 MH B 3aBucumocTun
COMPOTUBIIEHNE YTEYKM OT Mofenu
F1-09 B3sanmHoe nHaykTuBHOE OT1 0,1 po 6553,5 MIH B 3aBucumocTun
peakTUBHOE COMPOTUBMEHNE OT Mopenu
F1-10 Tok 6e3 Harpy3ku OT1 0,01 po F1-03 B 3aBucumocTun
OT Mofenu

Ot F1-06 po F1-10: 311 dyHKUMOHaNbHbIE NapameTpbl MNOy4alnTcs NyTemM aBTOMaTUYECKON HACTPOMKN
ppuratensa. [etanu aBTOMaTUYEeCKOM HaCTPOWkuM aBuratens — cm. onucaHue F1-37 (Bbibop
aBTOMaTUYECKOWN HACTPOWKH).

Bcsakun pas npu mameHeHun F1-01 (HOMmHanbHOM MOWHOCTM ABuratens) wnu F1-02 (HOMWHanbHOro
HanNpsKeHWs ABuraTtens) NpuBog NEPEMEHHOro Toka aBToMmaTuyYeckn BocctaHasnmeaeT F1-06 - F1-10 go
napameTpoB 06LLEero ctaHgapTHoro aAsurartens cepun Y. Ecrniv aBTOMaTtU4eckyro HacTPOMKY HEBO3MOXHO
BbINOMHUTL Ha MecTe, 3ajanTe 3TW napamMeTpbl B COOTBETCTBUM C [AaHHbIMW, NpeaocTaBfeHHbIMU
npovssoauTenem aAsuratens.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

HbIW KOA yMonyaHuio
Bbibop aBTOMaTU4eckom 0: ABTOMaTM4ECKON HACTPONKN HET
HaCTPOMKK 1: Ctatnyeckasn aBTOHacTpomka

2: nHamunyeckasi aBToOHaCTpoKKa

F1-37: 3TOT byHKUMOHaNbHbIV KOA BblIOMpaeT peXum aBTOMaTUYECKON HAaCTPOMKM.
ABTOMAaTMYECKON HACTPOWNKN HET.

ABTOMaTMYeCcKas HacTpoKMKa 3anpeLleHa.

CraTtuyeckasi aBTomaTnyeckas HacTpovka.

MpumeHsieTcs K cueHapusiM, korga OuHaMuMyeckasi aBToOMaTu4yeckasi HacTpolka He MOXeT ObiTb
BbINOSIHEHA, NOTOMY YTO aCUHXPOHHbLIN ABUraTenb HeMb3si OTCOEANHUTL OT Harpy3Kku.

[ns BbINOMHEHUSI CTAaTMYECKOW aBTOMaTUYECKOW HacTpouku 3agaTb F1-00 — F1-05 B cooTBeTCTBUM C
OaHHbIMK Tabnuukmn asuratens. 3agatb F1-37 Ha 1 n Haxatb RUN. BenuuuHy napametpos ¢ F1-06 no
F1-08 Bbl MOXETE NOMNYy4YUTb U3 CTAaTUYECKON aBTOMaTUYECKOW HaCTPOMKMN.

[nHamnyeckasa aBTomaTmyeckas HaCTDOVIKa.

lMpumeHseTcs K cueHapusiM, Korga acWHXPOHHbLIM ABUratenb MOXHO OTCOeAMHWUTb OT Harpysku. B
npouecce AMHaAMMYECKON aBTOHACTPOMKM NPUBOA NEPEMEHHOro ToKa BbIMOMHAET cHayana ctaTM4eckyto
aBTOHACTPOWKY M 3aTtem yckopsetca Ao 80% HOMWHANbHOW YacToTbl ABUraTens B pamkax BpeMeHwu
ycKopeHusi, 3agaHHoro B FO0-17. [NpuBOA4 NEpeMeHHOro Toka npoJornkaeT paboTaTb B TeyeHue
onpefenieHHoro BpeMeHn W Janee 3ameansdeTcs A0 OCTaHOBKM B pamKaxX BpeMeHu 3amenneHus,
3agaHHoro B FO-18.

YT106bI BEINOMHUTL AMHAMUYECKYHD aBTOMaTUYECKYI0 HAacTponKy, 3agaTte F1-00 — F1-05 B coOTBETCTBUM C
OaHHbIMK Tabnuukmn asuratens. 3agatb F1-37 Ha 2 n Haxatb RUN. BenunuuHy napameTtpos ¢ F1-06 no
F1-10 n ¢ F2-13 no F2-16 Bbl MOXeTe NoNy4nTb U3 JUHAMUYECKO aBTOMaTUYECKON HACTPOMKMW.
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Fpynna F2: NMapameTpbl BEKTOPHOro ynpaBrneHus

dyHkumoHanb | HammeHoBaHue napameTpa [Anana3oH 3apgaHus Mo

HbIW KoL yMoOn4yaHuto

F2-00 MponopumoHanbHbIN KO3(PULMEHT Ot 1 go 100 30
KOHTypa ckopocTu 1

F2-01 Bpems nHTerpmpoBaHus KOHTypa OT1 0,01 go 10,00 c 0,50c¢
ckopocTn 1

F2-02 YacTtoTta nepekntodeHns 1 Ot 0,00 go F2-05 5,00y,

F2-03 MponopumroHarnbHbIA KoaddruneHT Ot 1 pgo 100 20
KOHTYypa CKOpOCTH 2

F2-04 Bpemsa nHTerpmpoBaHus KOHTypa 070,01 B0 10,00 ¢ 1,00 c
cKopocTH 2

F2-05 YacToTa nepeknoyeHns 2 Ot F2-05 go makc. YyactoTbl 10,00 Iy,

F2-00 — F2-05: 3Tu byHKUMOHanNbHbIE NapaMeTpbl ABMASIOTCA NapameTpamm KOHTypa ckopoctu Pl.

Ecnn yactota xoga meHble vnu paBHa F2-02 (4actoTa nepekntoyeHusa 1), napameTpamu Pl

asnatotcs F2-00 n F2-01.

Ecnn vactota xopa paBHa unu 6onblwe F2-05 (4actoTa nepekntodeHus 2), napameTpamu Pl

asnatoTtcs F2-03 n F2-04.

Ecnu yactota xoga Haxogutcs mexay F2-02 n F2-05, napameTpsbl Pl nonyyatotca U3 nMHENHOro
nepekniyYeHna mexay AByMms rpynnamm napameTpos Pl, kak nokasaHo Ha puc. 6-2.

Puc. 8-2. NapameTpsl Pl kKOHTYpa ckopocTu

NapameTpb! Pl 4

F2-00
F2-01

Fz03 |

F2-04

F2-02

F205

-

3agaHue 4acToTbl

Bbl moxeTe ynyyuwunTb 4yBCTBUTEJSIbHOCTb CUCTEMDbI, nnéo yBenn4mne ﬂpOﬂOle,I/IOHaJ'IbeIﬁ KOSCb(*)I/ILI,I/IeHT,
nnbo YMEHbLUNB NHTEerparibHoe BpeMs. MOMHMTE, YTO 3TO MOXET NnpuBECTU K BVI6paLI,MVI CUCTEMBI.

MbI Npegnaraem cHavana yBenMynmTb NPOnopunoHarbHbIi kKO3 OUUMEHT, YTOOLI NPOBEPUTL OTCYTCTBUE
BMOpauMM CWUCTEMbI, N 3aTeM YMEHbLUINTb WHTErpanbHOe BpeMmsi, 4YToDObl MpoOBEpUTb, YTO cucTema
obnagaeT ObICTPbIM pearnpoBaHMeM U HEGONbLUMM 3aLUKanvMBaHNEM.

I'Ipumeqal-me: HenpaBManoe 3agaHue Pl MOXeT Bbi3BaTb CNULLKOM GonblUoe 3allkanvMBaHue CKOpOCTHU
n aaxke npesbilleHne HanpsaXeHnqa Bo BpeMsa nageHnsa 3allkanmnBaHuaA.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo

HbIA KOA yMOnYaHuIo

F2-06 KoadhpmumeHT cmeLleHns BEKTOPHOro OT1 50% no 100% 100%
yrpaBreHus

F2-06: OTOT byHKUMOHaNbHLIV NapameTp perynupyeT TOYHOCTb CTabWbHOCTM CKOPOCTW ABuraTensi npu
BEKTOPHOM ynpasrneHun (SVC). Korga gBuratenb C Harpyskol paboTaeT Ha O4YeHb Mariol CKOpOCTW,
HY>XHO yBenuuntb F2-06. Korga aBuratens ¢ Harpyskon paboTtaeT Ha o4eHb 60NbLION CKOPOCTU, HYXXHO
ymeHbwnTb F2-06.

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIW KOZ yMO4aHu1Io

F2-07 [MocTosHHas BpeMeHn unbTpa KOHTypa Ot 0,000 ¢ 5o 0,100 ¢ 0,000 c
CKOpPOCTHU

F2-07: OTOT OyHKUMOHAamMbHbIN NapaMeTp oTuMILTPOBLIBAET 3agaHne Toka MomeHTa B SVC. pn oyeHb
fonblinx konebaHWsX CKOPOCTU COOTBETCTBEHHO YBenuubTe 3Ty BenuuuHy. [lpu reHepupoBaHun
konebaHui gBuratens — yMeHbLUWTb 3TOT NapameTp. STOT NapaMeTp PeaKko HY>XOAaeTCs B USMEHEHNM.

Manas nocrosiHHas BpeEMEHU cbmanpa KOHTYypa CKOPOCTU MOXeT NpuMBOoAUTb K 06nblWMM KonebaHusMm
MOMEHTa Ha BblXo[e, HO U K nydlemy 6bICTpOﬂel7ICTBMl0 MO CKOPOCTH.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo

HbIX KOopf yMon4yaHuio
F2-08 KoadpdpmumeHT nepeBo3dyxaeHns Ot 0 go 200 64
BEKTOPHOTO yrnpaBneHus

F2-08: BT0T PyHKUMOHANbHBIA MapamMeTp MOXET COAEPXMBaTb MOALEM HaMPSIKEHWS Ha LUMHE B BPEMS
3amMeaneHnst NpuBoAa NepeMeHHoro Toka, NnpeaoTepaLlast BO3MOXHOCTb MepeHanpsiXeHus.

HyxHO yBenuuueaTb 3TOT MapameTp B CUCTEMAXx, rAe eCTb BEepPOATHOCTb MPEBbILLIEHNS HOMUHAMNBHOIO
HanpsbkeHusl Npy 3ameaneHun. Yem Gonblie koahdUUNEHT NepeBo3BYKAEeHMS, TEM Ny4lLniA pesynbTaT
coepxueaHua 6yget gocturHyT. OgHako oyeHb Gonblloe 3agaHue MOXET MPUBECTU K YBENUYEHUIO
BbIX0AHOro Toka. COOTBETCTBEHHO, HY)KHO 3aaBaTb BENMYMHY C Y4ETOM pearbHbIX YCIIOBUIA.

3agatb F2-08 Ha O B cuctemax, roe WHepumsi SABNsieTcsl HEOONbLUOW, a HanpshKeHMe Ha LMHE npu
3amegneHnn gsuraTens He Bo3pacTaeT, Unu rae NpuMeHseTcsl pes3ncTop pereHeparopa.

dyHkumoHanb HanmeHoBaHue napameTtpa Owvana3oH 3agaHusn Mo
HbIW KOZ yMoOJT4aHuio
F2-09 McTovHnk BepxHero npeaena 0: F2-10 0
MOMEHTa B pexume ynpasrneHus 1. All
CKOPOCTbIO 2: Al2
3: Al3
4: YcTtaHoBKa 3aganns umnynscamu (DI5)
5: YcTaHOBKa 3aaaHnst Mo LWMHE AaHHbIX
6: MIN (Al1, Al2)
7: MIN (Al1, Al2)
F2-10 [uckpeTHas ycTaHoOBKa 3agaHus Ot 0,0% go 200,0% 150,0%
BEPXHEro npegernia MoOMeHTa B
pexume yrnpaBreH1s CKOPOCTbIO

F2-09: OTOT yHKUMOHAmMbHbBIN NapaMeTp CAepXUBaeT MaKCMMarnbHbI BbIXOAHOW MOMEHT MpuBoaa
nepeMeHHOro Toka B pexume ynpaBneHus CKOpoCTbio. ECriv NCTOYHUKOM BepxHero npegena MomeHTa
ABMNSAETCA aHanoroBbii BXOA, YCTaHOBKa 3ajaHus WMMynbcaMuM WNW YyCTaHOBKa 3ajaHus Mo LUMHe
OaHHbIX, 100% 3apaHua cooTtBeTcTByeT F2-10, a 100% F2-10 cooTBeTCTBYEeT HOMUHANbLHOMY MOMEHTY
npvBoAa NepeMeHHoro Toka.
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Bonee nogpobHo o 3apganusx All, Al2 n Al3 cMm. onucanne kpusbix Al B rpynne F4. bonee noapo6Ho 06
YCTaHOBKe 3afaHusa uMmnyrnbcamu cMm. onucaHne F4-28 no F4-32.

Ecnu BbibpaHa ycTaHoBKa 3agaHus MO LUMHE LaHHbIX, [MaBHbIA KOMMbIOTEP 3anuCcbiBaeT AaHHble T -
100,00% po 100,00%, mncnonb3ya agpec kommyHukaumm 0x1000, rge 100,00% cooTtBetcTBYeT F2-10.
MpoTokon komMmmyHukauum — Modbus.

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIW KOA yMon4yaHuio

F2-13 [MponopunoHanbHbIA KO3PUUNEHT Ot 0 go 60000 2000
HacTpounkun Bo3GyxaeHus

F2-14 MHTerpanbHbI koadhdnLmeHT Ot 0 go 60000 1300
HacTponku Bo3GYXaeHus

F2-15 [MponopunoHanbHbIA KO3aPPUUNEHT Ot 0 go 60000 2000
HaCTPOWKN MOMEHTA

F2-16 MHTerpanbHbI koadhdnLmeHT Ot 0 go 60000 1300
HaCTPOWKN MOMEHTa

F2-13 — F2-16: 3T byHKUMOHanNbHbIE NapamMeTpbl ABMASKTCA napamMeTpamMu BEKTOPHOro yrpaBneHus
KOHTypoMm Toka Pl. OHM nonydyaloTcs u3 aBTOMaTUYEeCKOW HACTPOWKW ABUraTens U He HYXOalTCH B
N3MEHEeHNN.

BenuunHa uHTerpanbHOro perynsatopa KOHTypa Toka — 3TO CKOpee WMHTerparnbHbll KOadMUUNEHT, Yem
uHTerpanbHoe Bpemsa. OueHb 60mnbLION KO3PULUMEHT KOHTYpa Toka Pl moxeT mpuBectu K konebaHuio
KOHTypa ynpasneHus. [pu Gonblimx konebaHusx Toka unu KonebaHWsiX MOMEHTa HYXXHO YMEHbLUUTb
nponopLmMoHarbHbIi KO3MMPUUNEHT UK UHTErpanbHbIN KO3PMULMEHT.
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Fpynna F3: NMapameTpbl ynpaBneHus V/F

lpynna F3 pgenctBuTenbHa TONMbKO ANS ynpaerneHus HanpshkeHuem / vactotom (V/F). Ona cuctem
BEKTOPHOTO ynpaBfeHUs — UrHOpUpoBaTh ee.

YnpasneHve V/F npuMeHseTcs K cuctemam ¢ ManbiMy Harpy3kamu (Hacocam M BEHTUNATOPaM), Uim K
cucTeMaM, rae OAuMH NpMBOL MEPEMEHHOrO TOKa YMNpPaBnsieT HECKONMbKUMW ABWUraTensMmu, wunu rge
numeeTcs 6onblUas pasHOCTb MEXAY MOLLHOCTBIO MPUBOAA NEPEMEHHOIO TOKa U MOLLHOCTbBIO ABUraTens.

dyHkumoHan HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo

HbIA KOA yMoOn4yaHuto
F3-00 3apaHue kpuson V/IF : 'lnHenHas kpueasa V/F 64

: MHoroTo4e4yHas kpusas V/F

: KBsagpatHasa V/F

1 1,2-mowHocTb V/F

1 1,4-mowHocTb V/IF

: 1,6-moLHocTb V/F

: 1,8-moLHocTb V/F

: 3apesepBnpoBaHoO

10: NonHoe pasgenexue V/IF

11: MNonosuHHOe pasgenexue V/F

O o0~ WNPEFEO

0. JlnHenHas kpusas V/F
MpumeHsieTcs K obLLen NOCTOSHHOW Harpy3ke MOMEHTa.
1. MHoroTo4euvHas kpueas V/F

MpumeHsieTcsa K cneumnanbHON Harpy3ke, HanpuMmep, gernapaTtopy u ueHtpudyre. Jliobas Takas
kpuBas V/F moxeT ObITb NnonyyeHa 3agaHnem F3-03 no F3-08.

2. KeagpatHas V/F
[MpumeHsieTcs K LeHTPOBEXHBIM Harpy3kam, HanpuMep, HacoC U BEHTUNSATOP.

oT 3 go 8. Kpusas V/F mexay nuHenHon V/F n ksagpatudHon V/F.

10. MonHoe pa3aenenune V/F
B aTom pexvme BbIXOgHas 4YacToTa M BbIXOOHOE HarnpshkeHue npvBoda MNepeMeHHOro Toka
ABMAOTCA He3aBNCMMbIMU. BbixogHas yacTtoTa onpegenseTcs UCTOYHUKOM YacTOThbl, @ BbIXOOHOE

HanpsikeHue onpeaenseTcs F3-13 (MCTOUHUK HanpsbkeHna ans pasgenenus V/IF).

MpumeHsieTcs AnNs  WMHOYKUMOHHOTO  HarpeBaHusl, oOpaTHOro nuTaHust W ynpaBneHus
BbICOKOMOMEHTHbIM ABUraTenem.

11. MonoBuHHOE pasgenexue V/F
B aTom pexume nponopuuoHansHoe cooTHoleHne V 1 F MOXHO ycTaHoBUTL B F3-13, 3T0 Takke
OTHOCUTCA K HOMWHaNbHOMY HanpsbkKeHwto ABuraTens U HOMWHANbHOW YacTtoTe ABuraTens B

rpynne F1.

Ecnu npeanonoxutb, 4To BXxof HanpsbkeHust X (o1 0% go 100%), To cooTHoweHne V n F Byger:
F/V=2 x X X (HOMWHanbHOE HanpskeHne aBuratens/HoMuHanbHasi Yactora asuraTtens).
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dyHKkunoHanb | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo
HbIW KO, yMO4aHu1Io
F3-01 dopcrpoBaHue MOMEHTa Ot 0,0% po 30% B 3aBucumoctu
OT MoAaenu
F3-02 YacTtoTa oTkntoyeHnst popcmpoBaHusa | Ot 0,00 oo makc. 4actoTbl 50,00 'y,
MOMEHTa

F3-01 n F3-02: ®yHKUMSI KOMMEHcauMy MOMEHTa KOMMEHCUMPYET HeJoCTaTouHY BblpaboTKy MOMEHTa
npu HU3KOW YacToTe.

F3-01 komneHcupyeT HeOOoCTaTOYHYH BbipaboTKy MOMEHTa (DOPCUPOBAHMEM BbIXOOHOIO HamnpsiKeHWs!
npuBoaa nepemeHHoro Toka. OgHako oyeHb Gornblune 3adaHus MOTYT NMPUBECTU K NeperpeBy ABuraTens
1 NepeHanpskeHuo NpMBoAa NnepeMeHHoro Toka.

YBenuuntb STOT napameTp, Korga npunaraetca 6Gonbluas Harpyska, a MyckoBOW MOMEHT
ABuratens HejocTaToyeH
YMeHbLUUTL 3TOT NapameTp, Koraa npunaraetcs Hebonbluas Harpyska.

Ecnu oH 3agaH Ha 0,0%, akTuBupyeTca (MKCcMpoBaHHOe dopcupoBaHMe MoOMeHTa. B aToT MomeHT
NpuBOA, MEepPeMeHHOro ToKa aBTOMaTUYeCKM paccyMTbiBaeT BeMnuUUMHY (OPCUPOBAHUS MOMEHTa Ha
OCHOBE NnapameTpoB ABUraTens, B TOM Y1Cre CONpPOTMBIEHMs cTaTopa.

F3-02 3agaeT 4acToTy OTKMOYEHUS, HUXKE KOTOPOW (hopcmpoBaHMe MOMEHTa SBNAETCS akTMBHbIM. Ecnun
3afjlaHne 4acToTbl MpeBbIWAET BenuuuHy, 3agaHHylo B F3-02, dopcupoBaHne MOMeHTa OKasbiBaeTcs
HeaKTUBHbIM.

Puc. 8-3. dopcupoBaHme MoMeHTa no noTpebHOCTAM

BbixogHoe
HanpsxeHue

L Vb: Makc. BbIxogHoe

HanpsikeHue

I

|

|

| V1: HanpskeHue
i ¢hmkcupoBaHHOro
i

|

|

|

|

|
! ¢opcupoBanus
Vi ; ! MOMeHTa
\}, i
. i
ba I -
1 i BbixopHas YacToTa
f1: Mpepen yacToTbI fb: HomuHanbHas
¢mkcupoBaHHoro yacroTa xoaa

¢opcmpoBaHMs MOMeHTa
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dyHKkunoHanb | HammeHoBaHue napameTpa [dwnana3oH 3agaHuma Mo
HbIN KOA, yMon4yaHuio
F3-03 MHoroTtoyeyHas yactota V/F 1 (F1) O71 0,00 Ny go F3-05 0,00 I'y,
F3-04 MHorotoye4Hoe HanpsikeHune V/F 1 Ot 0,0% po 100,0% 0,0%
(V1)
F3-05 MHoroTtoyeuHas yactota V/F 2 (F2) Ot F3-03 go F3-07 0,00 Ny,
F3-06 MHoroTtoyeuyHoe HanpsbkeHune V/F 2 OT1 0,0% pgo 100,0% 0,0%
(vV2)
F3-07 MuorotoyeyHas yactoTta V/F 3 (F3) Ot F3-05 00 HOMUHaNbHOWM YacTOThbl 0,00 I'y,

asuratensa (F1-04)

MpumeyaHme: HomnHanbHasa yactoTa
apuraTtensa 2, apuratenst 3 un asuratens 4
3apaetca B A2-04, A3-04 n A4-04
COOTBETCTBEHHO.

F3-08 MHorotoye4vHoe HanpsikeHune V/IF 3 OT1 0,0% go 100,0% 0,0%
(V3)

F3-03 — F3-08: OTn (pyHKLMOHaNbHbIE NapameTpbl onpeaensoT MHOroToueuHy Kpusyio V/F.

Bbl fomkHbI 3a4aTb MHOroTo4YeYHyo KpmByto V/F Ha OCHOBE XapaKTepUCTUK Harpysku asuratens. Tpu
TOYKM HaNPsXXEHUs U TOYKU YaCcTOTbl JOITKHbI YAOBNETBOPATL ycrnosuio: V1 <V2 <V3, F1 <F2 < F3.

OueHb GorbLuoe 3aaaHne HanpskeHWsl NPy HASKOW YacToTe MOXET NPUBECTU K MEPErpeBy UM CropaHus
asuratens, 6o k cpabaTbiBaHMIO 3alUMThl MPUBOAA NEPEMEHHOTO TOKa OT NepeToka, NGO K OCTaHOBKe
npuBoaa.

Puc. 8-4. MHoroTo4eyHas kpuasi V/F

0
HanpsixeHue, % i
v
b
LE] //
V2
Vi {
H R Rk A Yacrorta. %
V1-V3: 1-@, 2-# 1 3-1 NpoLeHTbI F1-F3: 1-, 2-1 U 3-1 NPOLEHTBI
Hanps)XeHUsi MHoroTo4eyHon V/F 4acToTbl MHOroTo4e4Hon V/F
Vb: HomnHanbHoe HanpskeHue Vb: HomMuHanbHas yacToTa xoaa
nBuratens nBuratens

dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo

HbIW KOA yMOnYaHuIo
F3-09 KoadhdomumeHT KomneHcawmm OT1 0% pgo 200,0% 0,0%
npockanb3biBaHusa V/F

F3-09: OTOT byHKUMOHAamNbHLIN NapaMeTp KOMMEeHCUpyeT Mpockarnb3blBaHWe CKOPOCTW ABUratens npu
Bo3pacTaHum Harpysku. 3agaHue 100,0% o3HayaeT KOMMEeHcaLuMio NpocKarb3blBaHUS HOMWHAIbLHON
CKOPOCTW ABuraTtens npu npunoXeHnn HOMWHaNbHOW Harpy3ku. [lpockanb3biBaHWe HOMUHarbHOWM
CKOPOCTW pABuraTens noriyyaeTcs M3 pacveta HOMWHANbHOW 4YacToTbl ABUratens U HOMUHaNbHOW
ckopocTu asuratend B rpynne F1.

BbinonHuts Hebonbwyo perynupoBky F3-09 ans MUHMMM3auuM pasHOCTUM Mexay dakTnyecKkon
CKOPOCTbIO AABUraTens v LierieBon CKOPOCTbIO ABUraTens.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Anana3oH 3apgaHus Mo

HbIA KOA yMoOn4yaHuto
F3-10 KoadhdpuumeHT nepeBo3byxaenusa V/IF | Ot 0 go 200 64

F3-10: BT0T yHKUMOHANbHbBIA MapamMeTp MOXET OrpaHM4MBaTh YBENIMYEHWE HaMnpPshKeHWst Ha LWUHE BO
BpeMs 3aMeaneHns npusoaa nepeMeHHoro Toka, npeoTepallas BO3HUKHOBEHWE MepeHanpsixeHus.

HyxHo yBenuuuBaTb 3TOT NapameTp B CUCTEMAX, re eCTb BepPOATHOCTb NPEeBbIEHNS HaNpshkeHWs npu
3amenneHun. Yem Gonblue koadUUMEHT NepeBo3byKOEHUs, TEM Nydluid pesynbTaT cOoepXuUBaHus
6ynet gocturHyt. OgHako oveHb GonblUOe 3aJaHVe MOXET NMPUBECTM K YBENUYEHUI0 BbIXOOHOro ToKa.
CoOTBETCTBEHHO, HY)XHO 3afaBaTb BENINYMHY C Y4eTOM pearibHbIX YCIOBUIA.

3apgatb F3-10 Ha O B cuctemax, roe WHepumsi SABNsieTcsl HEOONbLUOW, a HanpshKeHMe Ha LWHe npwu
3amefneHnn asuraTerns He Bo3pacTaeT, Unu rae NpuMeHsieTcs pesucTop pereHeparopa.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo
HbIA KOog yMONnYaHuio

KoadpdmumeHT nogaenexms subpaumm | Ot 0 go 100 B 3aBucumocTu
V/IF oT Mogenu

F3-11: HyxHO 3agatb 9TOT (YHKUMOHANbHbBIA MapamMeTp Mo BO3MOXHOCTU MEHbLUMM, 4YTOObI
rapaHTMpoBaTb Xxopollee nodasrneHne Bubpauun BO u3bexaHue OTPULATENbLHOrO BO3OEWCTBUSA Ha
ynpasneHue V/F.

3apatb aToT napameTp Ha 0, 4YTOObI AeakTtnBmnpoBaTb nogaslieHne BI/I6paLl,l/ll/I B ee OTCyTCcTBMe.
YBenuumeaTtb 3TOT napamMeTp MOXHO TOJIbKO TOorga, Korga MMerTCHd ABHble MPU3HAKKU Bm6pau,v||/|
asuratens.

Yem Gornblue BenunyuHa, TeM nydwe 6yaeTt pesynbrar nogasneHus Bubpauuu. MNpexage yem 3agaBaTtb
3TOT MapameTp, NpoBepuUTb nNpaBuiibHOCTb F1-03 (HOMWHanbHbIM Tok ABuratens)) un F1-10 (Tok 6e3
Harpysku).

dyHkumoHan HanmeHoBaHue napameTtpa [Anana3oH 3apgaHus Mo
HbIA KOA yMOn4YaHuio
F3-12 Pexum nogaeneHns Bubpauum Otr0po4 3
dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus ‘ Mo
HbIN KO4 YMO4aHu1Io
F3-13 VICTOUYHMK HanpskeHWs onsa pasgeneHnst 0: 3apaetcsa F3-14 0
VIF 1. All
2: Al2
3. Al3

4: YcTaHoBKa 3agaHust
mmnynbcamu (DI5)

5: MHOXecTBeHHble 3a0aHns

6: MpocTon MJK

7. g

8: YcTaHoBKa 3agaHus no wnHe
[OaHHbIX

100,0% cooTBeTCTBYET
HOMWHANbHOMY HarMpPsKEHWHO
asuratens (F1-02, A2-02, A3-02

n A4-02).
F3-14 [uckpeTHas ycTaHOBKa 3agaHus Ot 0 B 00 HOMUHaNbLHOroO 0B
HanpskeHua onsa pasgenenus VIF HanpsXeHWsa apuraTtens

F3-13 n F3-14: ®yHkuma pasgeneHns V/F 0ObIYHO MPUMEHSIETCA K TakMM CUCTEMaM, Kak MHAOYKUMOHHOE
HarpeBaHue, MMTaHne oT NpeobpasoBaTtensi U ynpaeeHne BbICOKOMOMEHTHbBIM ABUraTenem.
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Ecnu aktmBupoBaHa aTa yHKUMUSA, BbIXOOHOE HanpsbkeHwe MoxeT 3agjaBaTbcs F3-14 n3 aHanorosoro
BX0[a, YCTaHOBKM 3aflaH1s UMNynbcaMu, MHOXeCTBEHHOro 3aaaHus, npoctoro MNJIK, MO unu yctaHoBku
3agaHnda No LWKMHE JaHHbIX. VCTOYHMKM HanpsbkeHusa ans pasgenenus VIF — Te XKe, YTO U UCTOYHUKN
yacToTbl. Bonee nogpo6Ho cm. FO-03.

MomMMmo [OUCKpPeTHOW YCTaHOBKM 3ajaHus (3apgaetca F3-14), 100% 3apgaHus COOTBETCTBYET
HOMUWHANbLHOMY HanpsbKeHuto asuratensd. Ecnv npoueHT oTpuuartenbHbi, BO3bMUTE abCOMOTHYHO
BENUYMHY.

0. 3apaetca F3-14
1. All
2. Al2
3. AlI3

BbixogHoe HanpspkeHne BBOAMTCS C aHanoroBoro Bxoga.
4. YcTtaHoBKa 3agaHusa nmnynscamm (DI5)

BbixogHoe HanpspkeHue BBOOMTCS C YCTaAHOBKM 3agaHusa mmnynbcamu (DI5). Cneumndmkaums
3afaHusa nMmnynbca: gmanasoH Hanpskerus oT 9 o 30 B, ananasoH 4Yactotsbl oT 0 o 20 kl'y,

5. MHOXeCTBEeHHbIE 3adaHuns
3apatb napameTtpbl B rpynnax F4 u FC ansg onpegeneHus COOTBETCTBUSA Mexay 3ajaHuem
curHana n 3agaHuem HanpsbkeHus. 3agaHue 100,0% MHOXeCTBEeHHbIX 3adaHui B rpynne FC
COOTBETCTBYET HOMWHANBLHOMY HaMpPsHXKeHUIo ABuratens.

6. MpocTon MNK
3apgaTtb napameTpebl B rpynne FC ans onpegeneHns 3agaHnsi BbIXOOHOTO HanpshKeHusl.

7. mia

BbixogHOe HanpshkeHue reHepupyeTcs M3 3amkHyToro koHtypa MW, Bonee noapoGHO cwm.
onucaHue yHkumm MU B rpynne FA.

8. YcTaHoBKa 3a4aHuna No WWHe AaHHbIX
BbixogHOe HanpsikeHne 3agaeTcs YCTaHOBKOW 3afaHust MO LWWHE AaHHbIX. 3a4aHue HanpsxeHns
ona pasgenedva V/F aHanorMyHo 3agaHuio HanpshKeHust KaHamna 3agaHusi rMaBHOW 4acTOoTbl.
Bonee nogpobHo cm. onucanve FO0-03. [lNpoueHT 100,0% COOTBETCTBYET HOMMHANBHOMY
HanpshkeHunio Asuratens. Ecnu npoueHT oTpyuaTenbHbl, BO3bMUTE abCOMNIOTHYIO BEMWYMHY.

dyHkumoHanb HanmeHoBaHue napameTtpa [Avana3oH 3apgaHus Mo

HbIA KOA yMOn4YaHuio
F3-15 Bpems BospacTaHusa HanpskeHus ons OT10,0 c 0o 1000,0 c 0,0c
pasgenexus V/IF

F3-15 n F3-16: 3T0T dyHKUMOHAmMbHLIN NapameTp 3ajaeT BpeMms HanpsikeHus pasgeneHva V/IF ang
Bo3pactaHus ¢ 0 B 4O HOMUHANLHOIrO HaNpPsXXeHus ABuratens.
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Puc. 8-5. Pasgenenune V/F

&

BbixoaHoe HanpsxeHue

HomuHanbHoe HanpsxeHue

Asurarens

LleneBoe HanpsxeHne

dakTuyeckoe Bpems = - - (Da;mqecxoe Bpems
NOBbIWEeHUsA CHUXeHuAa
] —m -+ 12— -
3apatb Bpems 3apatb Bpems
noBbILWEeHUs CHUXeHus
dPyHKuMoHans HaunmeHoBaHue napameTpa Owvana3oH 3agaHusA Mo

HbIN KoL yMon4yaHuio

F3-18 YpoBeHb HeoNyLLeHWs CTONOPEHUS U3-3a OT1 50% no 200% 150%
npeBbILLEHNS TOKa

F3-19 BbiGop HeponyLeHns cTonopeHns ns-3a 0: JeaktuBmpoBaH 1
npeBbILLEHNS TOKa 1: AKTuBMpoOBaH

F3-20 KoahpmumeHT HegonyLeHns CTonopeHus O10 po 100 20
13-3a NPEBbILLIEHMS TOKa

F3-21 KoadhdhmumeHT komneHcaumm ypoBHs Ot 0% po 200% 0
HeJonyLLeHNsa CTONOPEeHUs n3-3a
NPEBbILLEHNSI TOKA A1 YMHOXEHUS Ha
CKOpOCTb

Korga BbIXOOHOW TOK NpeBbILAET BENMYMHY, YCTaHOBMNEHHYIO B F3-18 BO BpeMs yckopeHus, paboTte npu
MOCTOSIHHOW CKOPOCTU WU 3aMefneHun, akTuBmpyeTcs (OYHKUUS HeOOonyLeHUs CTOMopeHus u3-3a
NpeBbILLIEHUSA TOKa, W BbIXOAHAsA 4YacToTa HavuMHaeT cHwkaTbcs. [locne Toro Kak BbIXOAHOW TOK
BOCCT@HOBUTCSH HWXE YPOBHS HEAONYyLEHUS CTOMOPEHUs M3-3a MNPEBbILLEHUSA TOKa, BbIXOAHas 4acToTa
CHOBa HaYMHAET YCKOPATLCS A0 LieNeBon YacToThl.

Mcnonb3oBaHne aTon byHKUMKU yBennuuBaeT BpeMs yckopeHus. Ecnu dpakTnyeckoe BpeMs ycKopeHus
He yaoBneTBopsieT TpeboBaHUio, COOTBETCTBEHHO yBenM4YbTe BENNUnHy F3-18.

Puc. 8-6. (DyHKLI,l/IFl HeaonyweHna CtTonopeHna n3-3a npeBbllUeHnA Toka

BbixoaHoM TOK \
P I P ™
SEIVT) S N e i S— §
YpoBeHb Hegonylueus cronopetmns | /| ! | i o
u3-3a npesbiweHus Toka| [} ; 5
I ' ] 1
i . i i
: : : >t
BbixogHas yactota & : i
' S e T
i/ z |
ff . I‘ | ‘ I N =,
J T | ™,
! ! ‘ M -t
HeponyLiexne Heponywiexne HenonyLiexne

CTONopeHus 13-3a
MPEBbILLEHNS TOKA BO
BPEMS YCKOPEHHS

CTONOpeHns ns-3a
NpeBbILLEeHNA TOKa npu
MOCTOSIHHOM CKOpOCTH

CTonopeHns ns-3a
NpeBbILEHNA TOKa BO
Bpems 3ameaneHna
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B 30He BbLICOKOM 4acTOTbl TOK MpuMBOA4a ABUraTens HebonbLIOW, U B CpPaBHEHUMM C 4aCTOM HUXe
HOMWHANbHOW TOK CTOMOPEHUs BbI3biBaeT Oonbluee nageHue CKopocTu asuratend. YTobbl ynyqywunTb
X0O0Bble XapaKTepUCTUKU ABUratens, Bbl MOXeTe CHU3UTb YPOBEHb HeAOoMyLleHUS CTOMOPEeHUs u3-3a
NpeBbILLEeHNS TOKa BbllLe HOMUHAIbHOW YacTOThI.

(DyHKLI,l/If-I HeaonyuweHuna CTonopeHna Bbllle HOMWHaNbHOW 4acToTbl MOMOraet ynyyuwnTb pa6oqwe
XapaKTepUCTUKN YCKOPEHUA B TaKMX CUCTEMaX, KakK LI,eHTpI/I(byFM, rge Tpe6y}0Tc;| BbICOKadA XoaoBad
YyacToTa 1 HeCKOSbKO ocrabneHun nons, a MHepumna Harpyskm Bernuka.

YpoBeHb HeJoNYyLLEHNSA CTOMOPEHUS 13-3a NPEBbLILLEHUS TOKa Bbllle HOMUHanNbHoN YactoThl = (fs/fn) x k x
LimitCur.

fs: xopoBasi yactoTa

fn: HoMMHanbHasa yacToTa gBuraTens

k: KoahpuLMeHT KOMMNeHcaUMn ypoBHA HeJOMNYyLEeHUs CTONOPEHNs u3-3a npesblleHns Toka (F3-
21), KOTOPbIN YMHOXaeTCs Ha CKOPOCTb

LimitCur: ypoBeHb HegoNyLLEHNS CTONOPEHUS 1M3-3a NpeBbleHns Toka (F3-18)

Puc. 8-7. YPOBeHb HegonyuweHus ctonopeHuns n3-3a npeBblilleéHUA TokKa Bbille HOMMWHaNbLHOWM
4YacToThbl

YpoBeHb HeLoMyLeHNs
CTOMOPEHMS 13-3a

NpeBbILIEHNS TOKa BbiLLe
HOMWHanbHOW YacToThl |~
AN
i .
| .
""" g B 1
i
1
i
|
- v B
HomuHanbHas HomuHanbHas yactota
yactoTa X 2 (ABOIHas)

MpumeyaHue
YpoBeHb HegonywleHna CTonopeHust u3-3a npeBbleHns Toka 150% ykasbiBaeT Ha
HOMWHanNbHbLIN TOK NPUBOAA NEPEMEHHOrO TOKa, YMHOXEHHbIN Ha 1,5.
Ons aBuratens 6OMbLIOW MOLLHOCTU C HECYLLEN YacTOTOW Hke 2 KL, HY)KHO MOHU3WUTb YPOBEHb
HeJonyLLEeHNs1 CTONMOPEHUST N3-3a MPEBbLILLEHNSA TOKA, Tak Kak pyHKUMs npegena ObICTporo Toka
aKTMBUpYyeTCa 00 akTuBauun yHKLMM HeJonyLweHUs CTOMOPEHNS U3-3a NPEeBbILLEHUS ToKa, YTO
NpPUBOAUT B pe3yrnbTaTte K HeAOCTaTOYHOMY BbIXO4Y MOMEHTA.

dyHkunoHanbs | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo

HbIW KO, yMoOJT4aHuio

F3-22 YpoBeHb HeJOMNYLLEHNSA CTONOPEHUSA U3-3a Ot 120% po 150% 150%
NPEBbLILLEHNS] HAMPSKEHMS

F3-23 BbiGop HeponyLeHns CTonopeHns ns-3a 0,1 1
NPEBbILLEHNST HAMPSKEHWS

F3-24 KoahpmumeHT yacToThl HegonyuleHusa ctonopennss | OT 0 go 100 30
13-3a NPEBbILIEHMS HAaNPsSHXKeHns

F3-25 KoahumumeHT HanpspkeHnst HegonyLeHns OT1 0 po 100 30
CTOMOPEHMS N3-3a NPEBbILLIEHNST HAMPSXKEHMWS

F3-26 Makc. npegen 4acToTbl HeAONYLEHUS CTONOPEHNs OT0pm050T0LY 5y
13-3a NPEBbILIEHMS HAaNPsSXKeHns

Korga HanpspkeHue Ha WIVMHe MpeBblllaeT 3aAaHHylo BenuuuHy F3-22, aTo o3HavyaeT, 4To ABuraterslb
CTaHOBUTCS 3EKTPUYECKUM reHepaTopoM (CKOpOCTb ABuratesnsi Gonbllie BbIXOOHOW YacToThl NpuBoda).
B aTom cniyyae aktuBupyeTcsl (OyHKUMSI HEAONYLUEHUA CTOMOPEHUS U3-3a NPEBbLILLEHUS HaNPSKEHNUA U
HacTpauBaeT BbIXOAHYIO YacToTy (paccemBaeT aHEPIUIO pereHepauun).
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M1 ncnonb3oBaHUU 3TON (PYHKUUKM BpeMsi 3aMeffieHNs Bo3pacTaeT, ncyesaeT PUCK ONPOKUAbIBAHUSA N3-
3a npeBblleHNs HanpsbkeHus. Ecnu paktnyeckoe Bpems 3amenneHuss He YOOBMEeTBOpPSeT 3TOMY
TpeboBaHMIO, HYXHO COOTBETCTBEHHO YyBenuuutb BenuuuMHy F3-10 (koadhduumeHT nepeBo3byxaeHus
VIF).

HenonyLwerve cronopeHns Henonywerve cronopeHns HenonyLwerve cronopeHns
13-3a NMPEBbILLEHNS 13-3a NMPEBbILLEHNS 13-3a NMPEBbILLEHNS
HanpseHns BO BpeMs HanpsxeHus npy paboTe ¢ HanpseHns BO BpeMs
VCKODEHMUA MOCTOSIHHON CKODOCTbI0 3amenneHus
|YpoBEHb HEAOMYLLEHNS CTOMOPEHUs YpoBeHb HEONYLLEHNS CTONOPEHNS = VpoBeHb HefoMyLLEHNS CTOMOPEHUs
" U3-3a NPEBbILLEHNA HAaNPSXeHns U3-3a NPEBbILLEHNA HaNPSXeHns 13-3a NPEBbILEHNSA HAaNPHKeHUsa
Hanpsixerune " Hanpsixerune » Hanpsxenne ’.-'
Ha LWKHe | T === Ha W1He P e e e Ha WKHe, A =T r—=
¥ d I
: : | . BPEMS : ' : o BPEMS | : o BPEMS
| I I [ I I
1 | I | I I I
‘I (I |~ I I -, | [ |
BbixogHas 1 b BbixogHas b | 4 BbixogHas ] 11
yactota 1T yactota | [ uactora, P 11
1 | | I [ | e
i i - Bpewms . i =Bpelvm . Loy - Bpewms
L L LI
HepnonyLermne cronopenuns ns-3a HeponyLueHune cTonopenus ns-3a HeponyLueHne cTonopenus ns-3a
NPEBbILLEHUS HANPSXKEHUS NPEBbILLEHNS HANPSXKEHUS NPEBbILLEHNS HANPSXKEHUS
MpumeyaHue

Mpyn Mcnonb3oBaHWM pe3ncTopa pereHepauun, YCTPOMWCTBA TOPMOXEHUS UIU yCTpolicTBa obpaTHOro
BO3JENCTBUS MO 3Heprumn obpallaiTe BHUMaHVE Ha creaytolime acnekTbl:

3apate F3-10 (koadbdpuumeHT nepeBo3byxaeHus V/IF) Ha 0. B npoTvBHOM cnyvae MoOXeT
BO3HWKHYTb NPEBbILLEHME TOKa BO Bpemsi paboTbl NpuBoaa.

3apgatb F3-23 (BbiOOp HeOoONyLIEHMS CTOMOPEHMS M3-32 NPEBbILEHNS HanpsbkeHns) Ha O
(oeaktTuBmpoBaHa). B npoTnBHOM Crniydae MoXeT BO3pacTu BPeEMS 3aMeasIEHNs.

dyHkunoHanb | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo

HbIW KO, YMO4aHuIo

F3-27 MocTosiHHaa BpeMeHn koMmneHcaumm O10,1¢cpgo0100c 0,5¢
cmelleHunsa

Yem MeHble 3agaHa BenuumHa F3-27, Tem 6bicTpee gocturaetcsa pearnpoBaHve. OQHaKO CRMLLKOM
ManeHbKoe 3ajaHve MOXeT Bbl3BaTb OLIMOKY NpeBbllLeHWs HanpskeHus Err07 ans Harpysku ¢ 6onbLion
NHepLumen.

Fpynna F4: BxoaHble KNneMMbl
MD301 npepoctaBnseT naTb BXoAHbIX krnemMm DI (DIS MmoxeT ucnonb3oBaTbCs ANs BXoAa wMMMyrnbca

BbICOKOM CKOpPOCTW) M OBa aHanoroBblx Bxoda (knemmbl Al). JononHMTenbHas nnata paclivpeHus
obecneuuBaeT ewe naTb knemm DI n ogHy knemmy Al (Al3).

dyHKkunoHanb | HammeHoBaHue napameTpa Owvana3oH 3agaHusA Mo
HbIW KOA yMoOn4yaHuto
F4-00 Bbi6op dyHkumm DI1 OT1 0 go 50 1
F4-01 Bbi6op dyHkumm DI2 Ot 0 go 50 4
F4-02 Bbi6op dyHkumm DI3 Ot 0 go 50 9
F4-03 Bei6op dyHkumm DI4 OT1 0 go 50 12
F4-04 Bbi6op dyHkumm DIS Ot 0 go 50 13
F4-05 Bei6op dyHkumm DI6 OT10 pgo 50 0
F4-06 Bbi6op dyHkumm DI7 Ot 0 go 50 0
F4-07 Bei6op dyHkumm DI8 OT1 0 go 50 0
F4-08 Bbi6op dyHkuum DI9 Ot 0 po 50 0
F4-09 Bei6op dyHkumm DI10 OT10 pgo 50 0
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0.

10.

11.

12.

13.

14.

15.

®PyHKUMN HET

3apatb pesepBHble knemmbl Ha 0 BO n3bexaHne cbosi paboTsl.
Xop snepepq (Forward RUN) (FWD)

Ob6paTtHbin xoa (Reverse RUN) (REV)

Knemmbl DI, ¢ noMoLLblo KOTOPLIX BbIBMPAtOTCs 3Tu ABe PyHKLUM, KOHTPONMPYIOT XO4 Brepea U Hasan
npuBoJa NepeMeHHoro Toka.

TpexnpoBOAHOW PeXMM yrpaBneHus

Knemma DI, 3agaHHasa ansa aTov dyHKUUK, onpegenseT TPexnpoBOAHON PEXUM yrnpaBrneHns
npvBoga nepeMeHHoro Toka. bonee nogpobHo cm. onucaHue F4-11.

Xoa Tonykamu Bnepeq (FJOG)

O6paTHbIn xog Tonykamu (RJOG)

FJOG o3HavaeT xoa Tonuykamu Brnepen, RJOG o3HavaeT obpaTHbIN xop Tondkamu. Yactota xopa
TONMYKaMn, BPEMS YCKOPEeHWUs xoda TondykaMu W Bpems 3amedsieHus Xopa TOnykamu onucaHbl
cooTBeTcTBeHHO B F8-00, F8-01 un F8-02.

Knemma UP (BBepx)

Knemma DOWN (BHM3)

Knemmel, Bolibupatowme atm Ase yHKUMM, UCNONb3YIOTCS OIS nNpupalleHns 1 ybbiBaHUst npy BBOAE
3aJaHNS YacTOTbl Yepes BHELLHIOW knemmy DI, nnu koraa MCTOYHMKOM YacTOoTbl ABASETCA UCKPETHas
yCTaHoBKa 3agaHusl.

OcTtaHoBKa No nHepuuun

Korga knemma, 3agaHHas Ha 3Ty yHKUMIO, OKasbiBaeTca B coctosHum BKJl. (on), npwueopg
nepemMeHHOro TOKa OTKMYaeT BbIXO4, W MNpPOLECcC OCTaHOBKM ABUratens He KOHTponupyeTtcs
nNpMBOOOM MEPEMEHHOro Toka. JTO O3Ha4daeT TO XKe caMoe, YTO M OCTaHOBKa MO MHepuuu, KoTopas
onucaHa B F6-10.

C6poc owmnbkn (RESET)

Bbl MOXeTe BbINOMHMTL COpOC OWKNOKM Yepesd knemmy DI, 3agaHHyo Ans 3ToW YHKUMK. DTO TO xe
camoe, 4YTOo M dyHKumMA knaswm RESET Ha pabouven naHenn. 3Ta yHKUMA UCMNOMHAET
ONCTaHLMOHHBIN COPOC OLLINMGBKN.

OeaktnBaumsa xoga (RUN disabled)

Korga knemma, 3agaHHasa ansa aton yHkumm, B coctosiHum BKJ1. (on), npueBog nepeMeHHOro Toka
3amegnsieTcd OO OCTaHOBKM M COXpaHseT Bce napameTpbl Xxoda, Hanp., napameTpsbl MK, napameTpbl
MexaHun4eckoro kadaHusa n napameTpsbl M. Kak TonbKko knemma oTkntovaeTcs, NpuBog NepeMeHHOro
TOKa BO3BpalLLaeTCs B COCTOSIHWE Xo4a A0 OCTaHOBKM.

Bxopg BHewwHen ownbkm NO (HopManbHO pa3oMKHYTbIN)

Korga knemma, 3agaHHasa ang aton dyHkumm, B coctosiHum BKJ1. (on), npyeBog nepemMeHHOro Toka
BblgaeT coobuweHne ERR15 1 BbinonHaeT gencrteme no 3awuTe ot ownbkn. bonee nogpobHO — cm.
F9-47.

Knemma 1 MHOXECTBEHHbIX 3a4aHUN

Knemma 2 MHOXXeCTBEHHbIX 3a4aHuM

Knemma 3 MHOXXeCTBEHHbIX 3a4aHuni

Knemma 4 MHOXECTBEHHbIX 3a4aHuii

C nomoubo KOMOMHAUUK 16 COCTOSIHUMI 3TUX YETbIPEX KMEMM MOXHO peanu3oBaTb 16 BenUYuH
CcKopocTu unu 16 apyrux 3agaHun.
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Knemma 1 gns Bbibopa BpeMeHU yckopeHusi/3ameaneHms
Knemma 2 gnsi Boibopa BpeMeHM yCKopeHusi/3amenneHuns

Bcero MoxHO BbIGpaTb YeTbipe rpynnbl BPEMEHW YCKOpPEeHMWsi/3ameaneHuss nyTeM KOMOUMHMPOBaHUS
YeTblpeX COCTOSIHUIM 3TUX KNEMM.

MNepekntoveHne NCTOYHMKA YacTOoThI

Knemma, 3agaBaemasi ons ston (byHKLI,VIVI, ncnonb3dyeTcAa AnA BbINOJNTHEHUA NMEepekKnioYeHna mexay
ABYMA UCTOYHMKAMM YaCcTOTbl B COOTBETCTBMM C 3ajaHUEM B FO0-07.

Ypanenue 3aganus UP n DOWN (BBepx v BHM3) (knemma, paboyas naHenb)

Ecnn nctovHnkom 4acToThl SABMSETCSA AUCKPETHAA yCTaHOBKA 3afdaHus, Knemma, 3afaHHas ans aTon

dyHKUMK, nucrnonb3yeTcs AN yaaneHus W3MeHeHus nytem ucnonb3oaHus dyHkumm UP/DOWN unu

KNnaBuLLK yBenuyeHusi/ymeHbLUeHNss Ha paboyelrt naHenu, BOCCTaHaBMnvBas 3ajaHue 4acToTbl A0

BenuunHel FO-08.

MepekntoveHne NCToOYHMKA KoMaHab! 1

- Ecnun uctovyHmkom kKomaHabl ABnAsieTca ynpasneHune ¢ knemmHuka (F0-02 =1), knemma
MCMnonb3yeTcs ANs BbINOMHEHUA NepeKoveHns Mexay ynpasneHnemM ¢ KrnemmHuka u
ynpasrneHuem ¢ paboyew naHenu.

- Ecnun nctovyHnkom KoMaHabl ABRSETCA yCTaHOBKA 3aA4aHus no WnHe gaHHbix (FO-02 =2),
KnemMma ucnonb3yetcs AnA BbINOMHEHNA MNEepPeKnioYeHns Mexay YCTaHOBKOW 3ajaHus no
LUMHEe AaHHbIX U ynpasneHnem ¢ pabove naHenu.

3anpeT yckopeHus/3ameaneHns

OTa (PyHKUMS nosBomnsieT NpuBOAY MEPEMEHHOro ToKa MOAAEePXMBATb BbIXOA 4acToTbl Toka 6es
BO34EWCTBUSI CO CTOPOHbI BHELLIHNX CUrHanoB (kpome KomaHasl STOP).

DeaktnBauusa ML

Ota dyHkumsa peaktmsupyeT dyHkunio MUO. NpuBoa nepemeHHOro Toka noadepXvBaeT BbIXO4
YyacToTbl Toka 6e3 nogaepxaHus perynuposku MU NCTOYHUKA YaACTOThI.

C6poc coctosiHus MJIK

Korga cyHkuma npoctoro MNJIK akTMBMpyeTcs cHOBa Mocre TOro, Kak OHa Obina geakTuBMpoBaHa B
npoLecce UCNONHeHUs, ata OYHKUUSA BOCCTaHaBNMBaET HadanbHoe cocTosHue npoctoro MK ans
npvBoga NepPeEMeEHHOro Toka.

ﬂeaKTVIBaLlVIFl MeXaHn4eCKoro KkavyaHmsa

Korga 3agaHue knemmbl Ans aton gpyHkumm B coctosiHum BKJT. (on), dyHKUMS MEXaHWYEeCKOro KavyaHust
CTaAHOBUTCS [€aKTUBUPOBAHHOW, U MPUBOL, NEPEMEHHOIO TOKA BbIAAET LEHTParbHY YacToTy.

Bxon cueTymka

Knemma, 3agaHHas onsa a1or yHKUMK, UCNIONb3yeTesa ANa oTcHeTa MMMNYIbCOB.

Cb6poc cyeTumka

Knemma, 3agaHHas ons aTon yHKUMK, UCNonb3yeTcsa Ans copoca cyeTymka.

OTCcYeT MMMYNbLCOB CUrHana uHbI

Knemma, 3agaHHas gnsa aTor yHKUMK, UCNONb3yeTesa A1 OTCYeTa MMMNYNbCOB CUrHana AnviHbl.
C6poc anuHbl

Knemma, 3agaHHas gnsa aTor yHKUMK, Ucnonb3yeTcsa Ana copoca AnvHbI.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

3anpeT perynupoBaHusi MOMeHTa

Korga s3agaHue knemmbl Ons aTon dyHkumm B coctodHum BKI1. (on), perynupoBaHue MomeHTa
[eakTuBupyeTcs, U NpMBOA NEPEMEHHOro ToKa BXOAUT B PEXUM peryrnnpoBaHnst CKOpOCTH.

Bxog nmnynbca B kadecTBe 3afaHnsi YacToThbl (AENCTBUTENBHO Tonbko aAns DIS).

DI5 ncnonb3yeTca anga Bxo4a MMNynbca B Ka4ecTBe 3adaHnsi 4acToThbl.

3apesepBrpoOBaHo.

HemepnneHHOe TOPMOXEHNE MHBEKLUMEN MOCTOSAHHOIO TOKa

Kak Tonbko 3agaHve Kknemmbl Ans 3TOM YHKUMM OkasbiBaeTcs B coctosHun BKJ1. (on), npusopg
NepeMeHHOro Toka HanpsaAMyr NEepeKnoyaeTcs B PEeXUM HEMEOIEHHOrO TOPMOXEHUS WHBbEKUMEWN
NMOCTOSIHHOIO TOKa.

Bxop BHewHen ownbkn NC (HopmManbHO 3aMKHYTbI)

Korga knemma, 3agaHHas ans aton gyHkumm, B coctosiHum BKJ1. (on), npuBog nepeMeHHOro Toka
BblgaeT coobLieHne ERR15 n octaHaBnuBaeTcs.

AKTMBaLMs U3BMEHEHMWSA 4acTOTbI

Korga knemma, 3agaHHas ans aton yHkuum, B coctosiHum BKJ1. (on), npuBog nepeMeHHOro Toka
pearvpyeT Ha U3MEHEHMWE YacToTbl.

ObpaTHoe HanpasneHue pabotbl ML

Korga knemma, 3agaHHast ons aton dyHkummn, B coctosHum BKJI1. (on), HanpaeneHne pa6otel MAL,
peBepcupyeTcs No OTHOLLEHMUIO K HanpasneHuo, 3agaHHomy B FA-03.

BHewwHasa ocTtaHoBKa 1

B pexume pabouven naHenu knemma, 3agaHHas Ans 3TOM OYHKUMUW, MOXET WMCMONb30BaTbCA ANs
OCTaHOBKM MPUBOAA MEPEMEHHOIO TOKa, YTO 3KBUBANEHTHO (byHKumMm knasBuwm CTOI Ha pabouyen
naHenw.

MepekntoveHne NCTOYHMKa KOMaHabl 2

Knemma, 3agaHHas Ana 3ToM YHKUMKM, MOXET WCMNOMb30BaTbCA ANA MNEepeKnodYeHns mexay
yrpaBneHneM C KNeMMHUKa M yCTAHOBKOW 3aJaHusl MO LWMHE AaHHbIX. ECnyM MCTOYHMKOM KOMaHAbl
SABNSeTCA ynpaBneHue C KNeMMHUKa, NPUBOA MEpPEeMEHHOro TOoKa MNepekrnioyaeTcs Ha YCTaHOBKY
3aaHusl Mo LUMHE OaHHbIX NOocne TOro, Kak KnemMMma, 3agaHHas ans 3Ton dyHKUMW, OKasblBaeTcs B
cocTosiium BKI1. (on).

HeaktnBaumsa nHterpansHon gyHkumm N0

Korga knemma, 3agaHHas Ons aton pyHKUMM, okasbiBaeTcs B coctosHum BKI1. (on), uHTerpanbHas
dyHKUMS geakTmsupyeTcs. B TO xe Bpems, nponopumoHanbHas u guddepeHumnansHas yHKLUN
OCTaloTCA aKTBUPOBAHHbLIMMU.

I'IepeKmoquVle MeXxay KaHarnom 3agaHua rraBHOW YacTOTbl U 3aJaHHON YacToTOM

Korga knemma, 3agaHHast gns aTon ¢yHkuum, okasbiBaetcd B cocTosHum BKJ1. (on), MCTOYHMK
yacToTbl X 3aMeHsaeTcsa 3agaHHOM YacToTon, 3agaHHon B FO-08.

MepeknioveHne mexay KaHanom 3agaHus BCNoOMoraTenbHOM YacToThbl U 3a4aHHON YacTOTON

Korga knemma, 3agaHHas gns aTon pyHKuuw, okasbiBaetTcda B cocTosiHum BKIJ1. (on), MCTOYHWMK
yacToTbl Y 3aMeHsaeTcsa 3agaHHOM YacToTon, 3agaHHon B FO-08.

Bbibop asuratens 1
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42.

43.

44,

45,

46.

47.

48.

49.

50.

Bbibop asuratens 2

I"IepeKqueHme MeXxay 4YeTblpbMA rpynnaMy napameTpoB ABUratensda MOXET pealim3oBaTbCA NyTem
KOM6VIHVIp0BaHVIF| YeTblpex COCTOSIHUN ABYX KnemMmm, 3agaHHbIX Ana 3Tux AByX (byHKLI,I/IVI.

MepekntoveHune napametpa MAL0

Ecnun nepekntoyeHne napameTtpa NN BeinonHseTcs yepes knemmy DI (FA-18=1), napameTtpamu MAL,
asnaTca FA-05 — FA-07, korga knemma, 3agaHHas gnst 9Tom yHKUMK, OKasbiBaeTCsA B MOMOXEHUMN
BbIKJ1. (off). MapameTtpamn MO sasnaioTca FA-15 — FA-17, korga knemma, 3agaHHas ans 3Toum
dyHKUMK, OKa3biBaeTcst B nonoxeHuu BKI1. (on).

Owwnbka 1, onpegendaemMasa nonb3oBaTenieM.
Owwnbka 2, onpegendaemMasa nonb3oBaTenieM.

Ecnn knemmbl, Bbibupatowme aTM e yHKUMM, OKasbiBaloTcsl B nonoxeHun BKJI. (on), npueop
nepeMeHHOro Toka BblgaeT coobuleHne o6 owmnbke Err27 u Err28 cooTBETCTBEHHO, U BbIMOSMHSAET
OencTeusi no 3awmte ob olwmnbke Ha ocHoBaHUW 3agaHus B F9-49.

PerynuposaHue ckopocTu/PeryninposaHne MoMeHTa

OTa yHKUMS NO3BONSAET NPMBOAY NEPEMEHHOr0 TOKa NepekniovaTbCa C PerynmpoBaHus CKOPOCTU Ha
perynvpoBaHne MoMeHTa U HaobopoT. Korga knemma, 3agaHHas anst aTon dyHKUMK, OKa3biBaeTCcs B
nonoxexuun BbIKJI. (off), npuBog nepemeHHoro Toka paboTtaeT B pexxume, 3agaHHom B A0-00.

Korga knemma, 3agaHHas Ansg 3Tol (pyHKUMKM, okasbiBaeTcs B nonoxeHun BKI1. (on), npusog
nepemMeHHOro Toka nepeknivaeTcs B APYron pexxnum ynpasneHums.

ABapuiiHas ocTaHoBKa

Korga knemma, 3agaHHas ansa aton dyHkuum, okasbiBaeTcs B coctosiHum BKJL. (on), npwuBop
NnepemMeHHOro Toka HeMefJieHHO OCTaHaBNMBAETCA B MaKCMMAallbHO KOPOTKUIA nepuog BpemeHu. B
3TOM MpoLiecce OCTaHOBKW TOK OCTaeTCsl Ha 3alaHHOM BepXHEM npefene. OTa PyHKUMUS HaleneHa Ha
yOOBNETBOPEHNE NOTPeBHOCTEN TEX CUCTEM, T HY)XHA aBapuiiHasi OCTaHOBKA.

BHelwHAS ocTaHoBKa 2

OTa (hyHKUMA NO3BOMSET NPMBOAY NEPEMEHHOIO TOKa 3aMeanaTbCa A0 OCTAHOBKU B NOOGOM pexnme
ynpaBneHus (paboyas naHenb, ynpaBreHne ¢ KNeMMHMKa Uy yCTaHoBKa 3afaHus No WWHE AaHHbIX).
B aTom cny4yae BpemeHeM 3amearieHVem ABnseTcs Bpems 3ameaneHus 4.

3ameaneHuve Yyepes TOPMOXKEHME UHBEKLMEN NOCTOAHHOMO TOoKa

Kak Tonbko 3agjaHue knemmbl Anst 3TOM OyHKUMM OkasbiBaeTcss B coctosHum BKJ1. (on), npueop
NnepemMeHHOro Toka 3aMeansieTcs A0 Nopora YacTtoTbl 2 TOPMOXEHUS UHBEKUMEN NOCTOSTHHOTO TOKa, 1
Aanee nepekniYvaeTcs B PEXUM TOPMOXEHNS MHbEKLMEN NOCTOSHHOIO TOKa.

C6poc TekyLlero BpemMeHn Toka

Korga knemma, 3agaHHasa ansa aton yHKUmM, okasbiBaetca B coctosHum BKI1. (on), Tekywee Bpemsi

TOKa NpyBoAda NepeMeHHOro Toka copacbiBaeTcsa. ATa PyHKUMSA OOMKHaA noaaepxmeatbes F8-42 n F8-
53.
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YeTbipe KNeMMbl MHOXXECTBEHHbIX (pyHKUMIA 06ecnedmBatoT 16 KOMOMHALMI COCTOSHUS, COOTBETCTBYOLIMNX 16
3a0aHNSAM, Kak yKasaHo B crnegytoLuen tabnuue.

YcTaHoBKa 3agaHus COOTBeTCTByI-OLLI,aFI nporpamma

3apaHve 0 FC-00

3apgaHve 1 FC-01

3apaHve 2 FC-02

. BKI1. 3apgaHue 3 FC-03

BKI. 3agaHve 4 FC-04
BKIN. BKIN. 3apaHve 5 FC-05
BKI1. BKI1. BbIKJ1. 3apaHue 6 FC-06
BKIJ1. BKIJ1. BKIJ1. 3apgaHue 7 FC-07
BbIKN. | BbIKII. 3apaHue 8 FC-08
BbIKJ1. BbIKJ1. BKI1. 3apaHve 9 FC-09
BKJ1. 3aganue 10 FC-10
BKI1. BKI1. 3apaHue 11 FC-11
BKIN. 3apanve 12 FC-12
BKI1. BKI1. 3apaHue 13 FC-13
BKI. BKI. 3agaHve 14 FC-14
BKIJ1. BKIJ1. BKIJ1. 3agaHue 15 FC-15

Ecnn MCTOYHMKOM 4YacToTbl SIBASAKOTCS MHOXECTBEHHble 3agaHusi, BenuymHa 100% c¢ FC-00 no FC-15
cootBetcTByeT FO0-10 (makc. uyactoTa). [TOMMMO YHKUMM MHOXECTBEHHbLIX CKOPOCTEW, OYHKUMSA
MHOXECTBEHHbIX 3adaHWA MOXET TaKkKe WCMOoNb30BaTbCA Kak WCTOMHMK 3aganna UL vnn MCTOYHUK
HanpsbkeHnsa anga pasgenenus V/F.

[Be knemMmbl Ansa BoliGopa BpeMeHu ycKopeHus/3aMmeaneHms obecneumBatoT YeTbipe KOMBMHALMN COCTOSAHMS,
KaK ykasaHo B criegytoLien Tabnuue:

Knemma 2 Knemma 1

Bbibop BpemeHu CooTBeTcTBYHOLLAA

yCKOpeHUsi/3ameaneHus nporpammMa
Bpems yckopeHnus/ FO0-17, FO-18
3amegnexHuna 1
BKI1. Bpems yckopeHnus/ F8-03, F8-04
3amegnexHusa 2
Bpems yckopeHusi/ F8-05, F8-06
3amegnexHuns 3
BKI1. Bpems yckopeHnus/ F8-07, F8-08

3amegnexHus 4

[Be knemmbl gns BblGopa AsuraTenss obecneyvBaloT YeTblpe KOMOMHALMKM COCTOSIHMS, Kak ykas3aHo B
cnepytoulen Tabnuue:

Knemma 2 Knemma 1 BbiGpaHHbI gBuratenb CooTBeTcTBYIOLLAA

nporpamMmMa
Oevratens 1 Mpynna F1, F2

BKI1. Oeuratens 2 pynna A2

BKI. Oeuratens 3 Mpynna A3

BKI1. BKIJ1. [suratens 4 Mpynna A4
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dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo

HbIW KoL yMoOn4yaHuto
F4-10 Bbi6op dyHkumm DI1 OT1 0 go 50 1

F4-10: 3TOT (pyHKUMOHaNbHLIA NapameTp 3adaeT Bpemsi unbTpa NporpaMMHOro obecneyeHns KneMmmbl
DI.Ecnn  knemmbl DI MoryT noaBepraTbCA  MOMeXam, KOTOpble  BbI3blBAlOT  HeMnpaBUIbHOE
(PYHKUMOHNPOBaHWE, yBENWUYbTE 3TOT NapaMeTp AN MOoBbleHWs NPOoTMBOAENCTBUA NMoMexam. B To xe
BpeMsl, yBenuyeHvne BpemeHn punbtpa DI 3ameansieT pearnpoBaHue knemm DI.

®dyHkumoHanb | HammeHoBaHue [Ovana3oH 3apnaHus Mo

HbIW KOO napameTpa yMon4aHuio
F4-11 Pexum komaHabl ¢ knemmHuka | O: Pexkvm gByxnpoBogHoOro ynpasnexus 1 0

1: Pexum AByXnpoBOAHOrO yrnpasneHus 2

2: Pexxum TpexnpoBogHoro ynpasneHms 1

3: Pexxum TpexnpoBogHoro ynpasneHms 2

F4-11: 3T0T byHKUMOHAMbHBIN NapameTp OnpeaensieT YeTbipe pexuma, B KOTOopbix paborta npusoa
nepemMeHHoro TOKa perynupyetcda yepes KnemMmbl DlI.
B crnegytowem npumepe 6epytca DI1, DI2 n DI3, 4ytobbl onncatb, kak MOXHO perynupoBaTb MPUBOA
nepemMeHHOro Toka yepes Kremmsl DI.

0. PexuM OByXNpoBoAHOro ynpasneHus 1
Yalle Bcero uvcnonb3yeTcs pexuMm [OBYXMPOBOAHOTO YrpaBfieHWs, B KOTOPOM BpalleHve Bnepea/s

obpaTtHOM HanpasneHun gpuratens onpegensetca DI1 w DI2. MapameTpbl 3agaloTcsa criegylolwmm
obpasom:

®yHKUMOHaNbHbIN KO, HanmeHoBaHve napameTtpa BennunHa \ Onwncanune dyHKUNUM

F4-11 Pexum komaHg ¢ KneMMHMKa 0 Pexunm OByxnpoBogHOro ynpaenenuns 1

F4-00 Bbi6op dyHkumm DI1 1 Bpaluenue Bnepeg (FWD)

F4-01 Bbi6op dyHkumm DI2 2 BpalueHne B 06paTHOM HanpaBneHun
(REV)

Kak nokasaHo Ha cnepgytoLlen unnocTpaunmm, korga B coctosHum BKI1. Tonsko K1, npuBoa nepemeHHoro
TOKa faeT KomaHAy Ha BpalleHue Bnepepd. Korga B coctosHuu BKI1. Tonbko K2, npuBoa nepemeHHOro
ToKa [fdaeT komaHdy Ha peBepcuBHOoe BpauweHune. Korga K1 wn K2 BKMAOYEHbI UNW  OTKOYEHbI
OfHOBpPEMEHHO, NPUBOJ NEPEMEHHONO TOKa OCTaHaBNNBaETCS.

Puc. 8-8. Pexnm gByxnpoBogHOro yrnpasneHus 1

KomaHga «xog» 4 -F-WD
K1 K2 ~ @ ?
| 0 Bnepen ] K2 REV
T - .
| 1 cTon ]
T e ][] cou
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1. Pexum oByxnpoBoAHOro ynpasrneHus 2

B atom pexume DI1 onpegenset aktuBaumio krnemmbl xoga (RUN), a DI2 onpegensieT HanpasneHve
xopa. MNapameTpbl 3agatoTcs cnegyolmm obpasom:

®yHKUMOHaNbHbIN KO, HanmeHoBaHve napameTtpa Benwlea Onwncanune dyHKUNUK

F4-11 Pexxum komang ¢ kneMmmHuka Pexvm ABYyXNpOBOAHOrO ynpasrneHuns 2

F4-00 Bbi6op dyHkumm DI1 l AktnBauma RUN

F4-01 Bbi6op dyHkumm DI2 2 BpalueHnue Bnepeg unun B obpatHom
HanpaBneHun

Kak nokasaHo Ha cnepgyioLlen unncTpaunm, koraa B coctosiHum BKI1. Tonbko K1, npuBoa nepemeHHoro
TOKa JaeT KomaHay Ha BpalleHue Bneped. Korga B coctosiHum BKIN. Tonbko K2, npvBoa nepemeHHOro
TOKa [JaeT KomaHdy Ha peBepcuBHOe BpaweHune. Korga K1 wn K2 BkMAOYEHbl UNKU  OTKMKOYEHDI
O[HOBPEMEHHO, MPMBOA NEPEMEHHOIO TOKa OCTaHaBMMBAETCS.

Puc. 8-9. Pexnm oByxnpoBOAHOrO yrnpasreHus 2

K1 AKTuBaums
K1 HE Koni/IaH.Clar «xom» .—"'J — Dl
1 0 Brepea K2 HanpaeneHue
] 1 PeBepc —l"‘” — e I DI

0 0 cron | I@ I com

2. Pexum TpexnpoBoaHoro ynpasneHus 1

B atom pexume DI3 onpegenset aktmauuio krnemmbl xoga (RUN), a HanpaBneHue xoga onpeaensieTcst
DI1 n DI2. MNapameTpbl 3agatoTcs cnegyowum obpasom:

®yHKUMOHaNbHbIN KO, HanmeHoBaHve napameTtpa Benwlea Onwncanune dyHKUNUM

F4-11 Pexnm koMaHa ¢ KneMMHMKa Pexvm TpexnpoBogHoro ynpasnexus 1

F4-00 Bbi6op dyHkumm DI1 l BpawieHne Bnepeg (FWD)

F4-01 Bbi6op dyHkumm DI2 2 BpalueHne B 06paTtHOM HanpaBneHun
(REV)

F4-02 Bbi6op dyHkumm DI3 3 TpexnpoBogHoe ynpasneHue

Kak nokasaHo Ha criegyrolwen unnicTpauuu, npu ycrnosuu, 4to SW1 BKNHOYEH, NpUBOS NepemMeHHOro
TOKa JaeT KomaHay Ha BpaleHue Bnepefn, korga SW2 Haxat B coctosHuu BKIl., u gaet komaHay Ha
BpalleHne B obpaTtHOM HanpasneHuu, koraa SW3 Haxat B coctosiHum BKJ1. MprnBoa nepemeHHOro Toka
HeMeasleHHO OoCTaHaBnuBaeTcs nocne Toro kak SW1 okasbiBaetca B nonoxeHun BbIKI1. Bo Bpems
CTaHAapTHoro 3anycka M pabotbl SW1 pormkeH ocTtaBaTbcs B nonoxeHun BKJl. CoctosiHue xopa
npuBoga NEPEMEHHOrO ToKa onpeaenseTcsa KoOHeYHbIM Agenctemem Ha SW1, SW2 n SW3.

Puc. 8-10. Pexum TpexnpoBoAHOro ynpasneHus 1

SW_— FWD

— — @ o
Stop

L]

e P [@] o

swil1 | REV

rm— — & o
- con
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3. PexuM TpexnpoBoaHOro ynpaeneHus 2

B atom pexunme DI3 onpegensiet aktmBaumto knemmbl xoga (RUN). Komanga RUN otpaetca DIl, a
HanpaBneHue xoaa onpepensetcs DI2. MapameTpbl 3agatoTca cnegyowmm obpasom:

®DyHKLUMOHANbHbIN KOg HanveHoBaHve napameTpa BenvyvHa OnncaxHve yHKUNn

F4-11 Pexvm KoMaHa ¢ KneMMHUKa 3 PexuvM TpexnpoBOAHOro ynpasneHus 2

F4-00 Bbibop dyHkuum DI1 1 AxTtnBauma RUN

F4-01 Bbi6op dyHkuunm DI2 2 BpalueHue Bnepen unv B obpatHOM
HanpasneHun

F4-02 Bbi6op dyHkuum DI3 3 TpexnpoBogHoOe ynpaBneHue

Kak nokasaHo Ha cnefyoLllen unnoctTpauun, npyu ycnosun, 4to SW1 BkroYeH, NpMBOA NEPEMEHHOro
TOKa HaumHaeT paboTtaTb, korga SW2 Haxart B coctosHum BKIl.; npvBog gaet komaHAy Ha BpalleHue
Brnepeg, korga K B coctosnum OTKII., n gaet komaHay Ha BpawieHvue B obpaTHOM HanpaeneHuu, korga K
B coctosiHun BKIl. puBoa nepemeHHOro Toka HemensieHHO OCTaHaBnuBaeTcs nocrie Toro kak SW1
okasbiBaeTcs B nonoxeHuy BbIKJ1. Bo BpeMs ctaHgapTHOro 3anycka u pabotel SW1 gomkeH ocTaBaTbCs
B nonoxeHuun BKJ1. CocTtosHne xoga npvBoaa NepeMeHHOro Toka onpeaensieTcs KOHeYHbIM OeNCTBMEM
Ha SW1, SW2n K.

Puc. 8-11. Pexum TpexnpoBOAHOro ynpasneHns 2

SW F"t'-ﬁl_?_'I
C-I
SW2 Stop
K2 HETDEEnEE it
b [ |ﬂ__| 1]
’ i K Direction
1 =3I ..nl"‘" ]a | DI
&) cow
®PyHKuMoHanb, HaumeHoBaHue napameTpa Owvana3oH 3agaHus Mo
HbIA KOA yMOn4YaHuio
F4-12 CkopocTb perynupoBaHus BBEPX/BHAS c 0,001 - 65,535 Nu/c 1,000 lNu/c
KNeMMHUKa

F4-12: OTOT oyHKUMOHanNbHbIA NapamMeTp 3a4aeT CKOPOCTb M3MEHEHMS YACTOTbl KaXKAyo CEKYHAY, koraa
knemma BBEPX/BHW3 ncnonb3syetcs Ans perynupoBkn 3aaHns 4acToThbl.

®dPyHKuMoHanbs HaumeHoBaHue napameTpa Ovana3oH 3agaHus Mo
HbIW KOZ yMosn4yaHuio
F4-13 MuH. Bxog kpuown All O71 0,00 B go F4-15 0,00 B
F4-14 CooTBeTCTBYIOLWMIA NPOLEHT MUH. Bxoda kpuson All | -100,00% go 100,00% 0,0%
F4-15 Makc. Bxog kpuson All Ot F4-13 no 10,00 B 10,00 B
F4-16 CoOTBETCTBYHOLLMIA NPOLEHT MaKC. BXOAa KPUBOW -100,00% pgo 100,00% 100,0%
All
F4-17 Bpewmsa cdunbTpa All Ot 0,00 go 10,00 ¢ 0,10c

F4-13 — F4-16: 3T naTtb (pyHKUMOHANbHbLIX MapameTpoB 3adaloT COOTHOLUEHWE MeXOy aHaroroBbiM
BXOOOM M COOTBETCTBYIOLLMM MPOLIEHTOM.
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Korga HanpshkeHuMe aHanoroBoro Bxoga npesbillaeT BenuvyuuHy F4-15, npuBog nepemMeHHoro Toka
MCMoJSib3yeT MakCUMarbHY BEJTUYUHY.

Korga HanpsbkeHne aHanoroBoro Bxoda Hwke BenuumHbl F4-13, npuBog nepeMeHHOro Toka MCnonb3yeT
Benu4ynny 0,0%, onpegensemyto 3agaHvem F4-34.

Ecnu aHanoroBbiM BXOJOM SABASieTCS TOK, TOK 1 MA akBMBaneHTeH HanpsbkeHuio 0,5 B.

F4-17 3apaeT Bpemsi cunbTtpa nporpammbl All. Ecnn aHanoroBbii BXOA4 MNOOBEPXEH MOMEXam,
yBENUYLTE ITOT MapameTp Ans ctabunusaumm obHapyXeHHoro aHanorosoro Bxoga. OfHaKo CIULLKOM
bonblloe 3agaHve 3amennsdeT pearMpoBaHue aHanoroBoro o6HapyxeHus. 3agaBante HY>KHYH BENUYNHY
Ha OCHOBaHUWN PaKTUYECKNX YCIOBUMN.

B pasHbix cuctemax 100% aHanoroeoro Bxofa COOTBETCTBYET pa3HbiM HOMUHAIbHBLIM BEMUYNHAM.

Ha cnegytowen unnioctpaumm nokasaHbl ABa TUMNOBLIX COOTHOLLUEHWS MeXZAy aHanorosbiM BXOOOM U
COOTBETCTBYIOLLMM MPOLIEHTOM.

Puc. 8-12. COOTHOLLEHUSA MeXAY aHanoroBbiM BXOAOM U COOTBETCTBYHOLLMM MPOLEHTOM

COOTBeTCTByIO lee 3agaHue

CootsetcTBylowee 3apatue (4acToTa, MOMEHT)
(yacToTa, MOMEHT)
S 100.0% ]
100.0% | ;
| i
! 0V !
: (0 mA) |
i 0V Al
: (20 maA)
|
1
0.0% v 1l:1|'u' ﬁ.] -100.0%
{0 ma) (20 ma)
dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo
HbIN KoL yMon4yaHuio
F4-18 MwuH. Bxog kpueon Al2 OT1 0,00 B go F4-20 0,00B
F4-19 CooTBeTCTByOLWNI NPOLEHT MUH. Bxoga kpmsown Al2 | Ot -100,00% po 0,0%
100,00%
F4-20 Makc. Bxog kpuow Al2 OT1 F4-18 o 10,00 B 10,00 B
F4-21 CoOTBETCTBYOLLMIA NPOLIEHT MaKC. BXOA4A KPUBOIA OT1 -100,00% fgo 100,0%
Al2 100,00%
F4-22 Bpems unbTpa Al2 OT1 0,00 go 10,00 c 0,10c
F4-23 MuH. Bxog kpuson Al3 OT1 0,00 B go F4-25 -10,00 B
F4-24 CooTBeTCTBYOLNIA NPOLEHT MUH. BXoaa kpueow Al3 | Ot -100,00% no -100,0%
100,00%
F4-25 Makc. Bxog kpuow Al3 OT1 F4-23 no 10,00 B 10,00 B
F4-26 CoOTBETCTBYHOLLMIA NPOLIEHT MAKC. BXOA4A KpMBOW O71-100,00% fgo 100,0%
Al3 100,00%
F4-27 Bpems unbTpa Al3 OT1 0,00 go 10,00 c 0,10c

F4-18 — F4-22 n F4-23 — F4-27: 3Tn pyHKUMoHanbHbIe napaMeTpbl onpeaenstoT kpusyto 2 Al n kpusyto
3 Al cootBeTcTBEHHO. KpmBas 2 Al n kpusas 3 Al UMetoT Te Xe PyHKUNU 1 NCnonb3oBaHWe, YTo N KpuBas
1 Al. Cm. onucaHwue kpusown 1 Al.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio

F4-28 MuH. BXog nmnynsca OT1 0,00 kl'y po F4-30 0,00 kl'y,

F4-29 COOTBETCTBYHOLLMIA MPOLEHT MUH. BXOAA UMMNYyIbca O71-100,00% pgo 0,0%
100,00%

F4-30 Makc. Bxog umnynbca Ot F4-28 po 20,00 kl'y, 20,00 kl'y,

F4-31 CooTBeTCTBYOLUIA NPOLEHT Makc. Bxoga uMmnynsca | Ot -100,00% fo 100,0%
100,00%

F4-32 Bpems cdunbTpa umnynsca Ot 0,00 oo 10,00 c 0,10c

F4-28 — F4-32: 3Tn natb (PyHKUMOHAmNbHbLIX NapamMeTpoB ONpeaenstoT COOTHOLIEHUE MexXZy BXOAOM
umnyneca (Toneko u3 DI5) n cooTBeTCTBYIOWMM MpOUeHTOM. OHM uMmeT Te Xe QYHKUMM |
ncnonb3oBaHue, 4To 1 kpueas 1 Al. Cm. onncaHme kpuson 1 Al.

dyHkumoHanb HanmeHoBaHue napameTpa [uana3oH 3apaHusA Mo
HbIA KOA yMOnYaHuio
F4-33 Bbi6op kpueoin Al 1: Kpueas 1 (2 Toukun, Cm. F4-14 — F4-16) 321

2: KpuBas 2 (2 Toukmn, Cm. F4-18 — F4-21)
3: Kpusas 3 (2 Toukn, Cm. F4-23 — F4-26)
4: Kpusas 4 (4 Toukn, Cm. F6-00 — F6-07)
5: Kpusas 4 (4 Toykn, Cm. F6-08 — F6-15)
Lincopa un3 paspsga egunnu: Beibop kpuson
All

Lndpa 13 paspsiga gecatkos: Beibop
kpuson Al2

Lndpa n3 paspsiga coteH: Beibop kpuon
Al3

F4-33: OTOT QyHKUMOHamnbHbIA napameTp BblOupaeT kpuByio All, Al2 n AlI3 M3 nATM KpUBbIX
cooTBeTcTBEHHO. KpuBaga 1, kpuBas 2 1 kpmBasi 3 — 3TO [BYXTOYEUHblEe KpUBble, 3a[aHHble B rpynne
F4. Kpuas 4 n kpuBas 5 — 3T0 YeTbIpexToueyHble KpuBble, 3aJaHHble B rpynne A6.

MD310 obecneunBaet gse knemmbl Al (All, Al2). JononHuTtenebHasa knemma Al (Al3) obecneuvmBaetcs
nnarton pacwwupeHus I/O.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo
HbIN KO4 yMO4aHu1Io
F4-34 Bei6op kpuson Al 0: MnHMmManbHas BenuymHa 000

1: 0,0%

Lindpa un3 paspsaga eanHuy: 3agaHve
ana All MeHblle MUHUMarnbHOro BXoaa
Lindpa n3 paspsga gecartkos: 3agaHue
ana Al2 MeHblle MUHUMarbHOro BXoaa
Lindpa un3 paspsga coteH: 3agaHve ong
Al3 MeHbLLle MUHMMAanbHOro BXxoda

F4-33: OToT (oyHKUMOHamNbHbIA NapameTp onpenensieT COOTBETCTBYOLLee 3adaHue, Korga HanpshkeHue
aHanorosoro BXo4a MeHblle MUHUMAaNbHOW BEMUYMHBI.

Ecnu undpa 3apaHa Ha 0, cooTBeTCTBYyWOLEe 3adaHNe MUHUManbHoro Bxoaa (F4-14, F4-19, F4-24)
ucnonb3yeTcs, Korga HanpsikeHve Al MeHbLLEe MUHMMarnbHOro BXoaa.

Ecnn undpa s3agaHa Ha 0, cooTBeTcTBYylOWee 3agaHue Al coctaBnseT 0,0%, korga HanpsxkeHue Al
MeHbLle MUHUMaribHOro Bxoga.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio
F4-35 3agepxka DI1 0,0c-3600,0c 0,0c

F4-36 Bagepxka DI2 0,0 c-3600,0 c 00c

F4-37 3agepxka DI3 0,0c-3600,0c 0,0c

F4-35 — F4-37: korga cocTtosiHue knemm DI nameHsietcs, aTn Tpyu OYHKUMOHANbHBLIX NapameTpa 3agatoT
BpeMs 3agepxkn nsmeHeHns. Cenvac MD310 nogaepxumBaeT pyHKUMIO 3agepkmn Tonbko Ha DI, DI2 un

DI3.

PyHKUMOHaNb
HbIA KOZ4

F4-38

Bbibop aktmBHoOro pexuma DI 1

HammeHoBaHue napameTpa OnanasoH 3agaHus

0: AKTVBEH BbICOKUI YPOBEHb
1: AKTMBEH HU3KUA YPOBEHb

Lndpa n3 paspsga eamHmu; AKTUBHbIN
pexum DI1

Lndpa n3 paspsiga AecAaTkoB: AKTUBHbIN
pexum DI2

Lndpa ns3 paspsga coteH: AKTUBHbIN
pexum DI3

Lindpa n3 paspaga tbicad: AKTUBHbIN
pexum DI4

Lincdpa u3 paspsga OecAaTkoB TbiCAY:
AKTVBHBIV pexum DIS

Mo

YMOJ14aHUIO

00000

F4-39

Bbibop aktmBHOro pexuma DI 2

0: AKTVBEH BbICOKUI YPOBEHb
1: AKTMBEH HU3KUA YPOBEHb

Lndpa n3 paspsga eamHmu; AKTUBHbIN
pexum DI6

Lindpa n3 paspsga oecatkoB: AKTUBHbIN
pexum DI7

Lindpa n3 paspsga coteH: AKTUBHbIV
pexum DI8

Lindpa n3 paspsaga Teicay: AKTUBHbBIV
pexum DI9

Lindpa n3 paspsga oecaTkoB ThICAY:
AKTUBHbIN pexum DI10

00000

F4-38 n F4-39: 3Tn aBa (pyHKUMOHANbHbLIX NapameTpa 3a4atoT aKTUBHBIN pexxum knemm DI,

AKTMBEH BbICOKMI YPOBEHb

Ecnm Ha «knemmy DI nopaetcs

HanpsxeHne

BbICOKOIro YpOBHH4,

curHan DI

Ooyoet

paccmaTpuBaTbCA Kak aKTMBHbIN. TO ecTb, knemma DI cTaHOBMTCHA aKTMBHOW, Korga oHa

AKTUBEH HU3KNA YPOBEHb

coegumHsaieTcsa ¢ COM, 1 HeakTUBHOMN, Korga oHa otcoeanHsieTca ot COM.

Ecnu Ha knemmy DI nogaeTca HanpsiKeHue HU3Koro ypoBHs, curHan DI 6yaet paccmatpuBaTtbest
KaK aKkTuBHbIN. To ecTb, knemma DI ctaHOBUTCA akTUBHOW, Korga oHa otcoegumHsaeTcs oT COM, un
HeaKTMBHOMW, Koraa oHa coegmHsaeTcsa ¢ COM.
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Fpynna F5: BbixogHble KnemMmbl

MD310 obecneumBaet knemmy umdpooro Beixoga (DO), knemmy aHanoroeoro Bbixoga (AO), knemmy
pene n knemmy FM (rnmbo Bbixog nmnyrnbca BbICOKOW CKOPOCTU, NTMOO BbIXOA C OTKPbITbIM KOMNIIEKTOPOM).

HononHuteneHble knemma AO (AO2), knemma pene (pene 2) u knemma DO (DO2) obecneunBatoTtcst
nnarton pacwwupenus I/O.

dyHkumoHanb HanmeHoBaHue napameTtpa [Inana3oH 3agaHus Mo
HbIW KOA yMOnYaHuio

Pexwum Bbixoga knemm FM 0: Bbixog nmnynsca (FMP)
1: Lincpposown Beixog (FMR)

OTOT OyHKUMOHAmNbHBIA NapameTp SBMSETCS MPOrpaMMUPYEMON KIEMMOW MyrbTUMNIEKCUPOBAHNA U
onpegenseT, SABNAeTca N knemma FM BbIxogom umnynbca BbicOkoW ckopocty (FMP) unn Bbixogom ¢
OTKpbITbIM  Konnektopom (FMR). Mpy  ncnonb3oBaHuMn Ans BbIXO4A MMMyNbCa BbICOKOW CKOPOCTU
MaKkcMMaribHOWM BbIXOAHOM YacToTon siensietcs 50 k'y. bonee noapobHo cm. onncaHne F5-06.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIX KOopf yMon4yaHuio
F5-01 Bbi6op dyHkunm FMR OT0p041 0

F5-02 Bbi6op dyHkunm pene (T/A-T/B-T/C) OT10p041 2

F5-03 Bbibop dyHKUMM pene nnatbl paclunpeHns OT0p041 0

(P/A-P/B-P/C)
F5-04 Bei6op dyHkumm DO1 OT0p041 1
F5-05 Bbibop dyHkumm nnatel paclumperns DO2 OTt0po4l 4

F5-01 — F5-05: 3T nsaTb yHKUMOHAmNbHbBIX MapameTpoB BbIOUPAKT (YHKUMIO MATU  LUUEPOBbLIX
BbIxOAHbIX kremm. T/A-T/B-T/C — a1o pene MD310, a P/A-P/B-P/C — ato pene nnaTbl pacwupenus |/O.

0. Bbixopa HeT
Knemma He nmeet doyHKuuUU.
1. Xop npvMBoaa NepeMeHHOro Toka

Korga npuBoa nepemMeHHOro Toka HaxoAuTCs B XOAOBOM peXmme U UMeeT BbIXOOHYK 4acToTy
(MoxeT BbITb HyneBown), kKnemma, 3afaHHas ansa 3Ton PyHKUMK, okasbiBaeTcsa B nonoxeHum BKIT.

2. Bbixoa owmnbku

Ecnn npoucxogut owwmbka u NpMBOL MEPEMEHHOrO0 TOKa OCTaHaBIMBAETCS WM3-3a OLMOKM,
Knemma, 3agaHHasa ang aTon oyHKLMK, okasblBaeTcs B nonoxeHun BKI1.

3. Boixog FDT1 ob6HapyXeHUst ypOBHS 4acToThbl
Cwm. onncanne F8-19 n F8-20.
4. HocturHyTtas yactoTa
Cwm. onucanwne F8-21.
5. PaboTta ¢ HyneBown CKOpOCTbIO (OTCYTCTBUE BbIXOAa NPU OCTAHOBKE)
Korga BbixogHas yactota paBHa 0 BO Bpemsi paboThl MpuBoda, Knemma, 3agaHHas ansi aTon

dyHKLMK, oka3biBaeTcs B nonoxeHun BKJ1. Korga npyuBog octaHaBnvBaeTcs, Knemma 3agaHHas
okasblBaeTcsl B nonoxxeHun BbIKII.
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6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

lMprocTaHoBKa ABuraTens npu neperpyske

MpuBOL NEepeMeHHOro Toka onpeaenseT ycroBme Anst NPUOCTaHOBKU ABUraTens npu neperpyske
B COOTBETCTBMM C NOPOroM MPUOCTAHOBKM L0 BLINOSHEHWUS 3alUMTbl OT neperpysku. Ecnn nopor
NPUOCTAHOBKM MpPEeBbILIEH, KNeMMa, 3afaHHast ons 3ToM (PyHKUUW, OKa3bIBAeTCS B MOSOXEHUN
BKI1. MapameTpbl neperpysku agsuratens — cMm. onucaHune F9-00 — F9-02.

lMprocTaHoBKa NpuBOAa NEPEMEHHOIO TOKa Npu Neperpyske

Knemma, 3agaHHada ansa atorm doyHKUMU, okasbiBaeTcsa B nonoxeHun BKIL. 3a 10 cek go Toro, Kak
npuBoL NEPEMEHHOro Toka BbINOMNHAET 3aLUUTy OT Neperpysku.

,D,OCTMFHyTa 3ajaHHaA BENMM4MHa cHeTa

Knemma, 3agaHHas ansa aton doyHKUMK, okasbiBaeTcs B nonoxeHun BKI1., korga BenuynHa cyeta
[ocTuraeTt BENUYUHY, 3agaHHyto B Fb-08.

D,OCTVIFHyTa BblAeNleHHad BelMiM4nHa cyeta

Knemma, 3agaHHas ansa aton dyHKuuK, okasbiBaetcs B nonoxexHuu BKI1., korga BennumHa cyeta
JocTuraeT BenuunHy, 3agaHHyto B Fb-09.

HocturHyTta anuHa

Knemma, 3agaHHas onsa atom pyHkuum, okasbiBaetcs B nonoxeHun BKI., korga o6HapyxeHHas
dakTuyeckas AnvHa npeBbIlaeT BENNYuHy, 3agaHHyto B Fb-05.

Lnkn MJIK 3aBepLueH

Knemma, 3apgaHHas ons aTton cyHKuuW, BblgaeT curHan wmnynbca wupuHon 250 mc, korga
npocTtou MJIK 3aBepLuaeT oauH LMKI.

[loCcTUIrHYTO COBOKYMHOE BpeMsi Xo4a

Knemma, 3agaHHas gons aton oyHKUMW, okasbiBaeTcsd B nonoxeHwn BKIl., korga coBokynHoe
BpeMs xo4a NpuBoAa nepeMeHHOro Toka npesbllaeT BeNNYnHyY, 3agaHHyo B F8-17.

YacToTa orpaHudeHa

Knemma, 3apgaHHas gna otorM dyHKUMK, okasbiBaeTcs B nonoxeHuu BKIl., korpa 3apaHue
YacTOTbl MPEBbLILAET BEPXHWUIA WU HWKHUIA Npeden 4acToTbl, a BbIXOOHAsA 4acToTa npuBoaa
NnepemMeHHOro Toka Takke JOCTUraeT BEPXHEro UMM HUXKHEro npegena.

MomeHT orpaHunyeH

Knemma, 3apgaHHag gns atonm dyHKuuu, okasbiBaeTcsa B nonoxeHuu BKIl., korga npusog
nepeMeHHOro Toka BXOAUT B PEXUM 3aLLMTbl OT CTOMOPEHUS M3-3a TOrO, YTO BbIXOOHOW MOMEHT
[OCTUraeT npegena MOMeEHTa B PEXUME CKOPOCTH.

"oToBHOCTB Kk paboTe (Ready for RUN)

Knemma, 3apgaHHas gns atonm dyHKuuu, okasbiBaeTcsa B nonoxeHuu BKIl., korga npusog
nepeMeHHOro Toka roToB Ansl npuBedeHWsa apuratens (MOLIHOCTb, nogaBaemMas Ha rnaBHbIA
KOHTYP W KOHTYp ynpaBreHusi, HopMmarbHasi, oLUMOOoK He 3adhMKCMPOBaHO).

All > AlI2

Korga BxogHas BenuuymHa All Oonblue BXxogHow BenuuduHbl Al2, knemma, 3agaHHas ons 9Ton
dyHKUMK, OKa3biBaeTcs B nonoxexHun BKI1.

,D,OCTMFHyT BerHVIVI npegen 4acrtoThbl

Korga vacTtota xoga JocTuvraeT BEpXHero npegena 4actoThl, KrnemMma, 3ajaHHas Ans 3Ton
dyHKUMK, OKa3biBaeTcs B nonoxexHun BKII.

JOCTUrHYT HUXKHWI Npeaen YacToTbl (BbIXO4A NPU OCTAHOBKE HET)
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19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

Knemma, 3agaHHas ona aton yHKUMW, okasbiBaetcsa B nonoxeHun BKIl., korga vactota xoaa
[OCTUraeT HWKHEro npegena yactoTbl. CurHan okasbiBaeTcsi B nonoxeHmn BbIKI1. B cocTosiHum
OCTaHOBKM.

Bbixoa He[oCTaTOYHOro HaMNpPsHXKEHUN

Knemma, 3agaHHaa ana 3ton dyHKuuuM, okasbiBaetcs B nosioxeHun BKIl., korga npusog
NepemMeHHOro Toka HaxoaUTCs B COCTOSTHUM HEQOCTATOYHOIO HaMpshKeHUs.

Knemma, 3agaHHas gnst aTon yHKUMU, UCNOMNb3YETCs AN BbINOMHEHUST NEPEKIMIOYEHUA MEXOY
OBYMS1 ICTOMHMKAMM YacTOTbl B COOTBETCTBMM C 3agaHmem B FO-07.

3apaHve KoMMyHUKaLmMm

CM. NpOTOKON KOMMYHMKaL MW B HACTOSILLLEM PYKOBOACTBE.

3apesepBupoBaHoO

3apesepBupoBaHoO

PaboTa c HyneBon cKOpoCTbiO 2 (MMEET BbIXOA NP OCTaHOBKE)

Korga BbixogHas yactota paBHa 0 BO Bpemsi paboTbl MpuBoda, Knemma, 3agaHHas ansi aTon
dyHKUMK, okasbiBaeTcs B nonoxerHun BKI1. Korga npyeop octaHaBnuBaeTcs, KneMma octaeTcs B
coctosiHum BKIJ1.

[OCTUrHYTO COBOKYMHOE BPEMSA MOA HanpsXKeHnem

Knemma, 3agaHHas ans atol doyHKUMK, okasbiBaeTcd B nonoxeHwun BKIl., korga coBokynHoe
BpeMs nojJ HanpsbkeHueM npusoa nepemeHHoro toka (F7-13) npeBbillaeT BeNMUnHy, 3agaHHyo
B F8-16.

O6HapyxeHune ypoBHS YactoTbl FDT2

Cwm. onncanne F8-28 n F8-29.

HocTturHyta yactota 1

Cwm. onncanue F8-30 n F8-31.

HocturHyTa yactoTa 2

Cwm. onncanne F8-32 n F8-33.

OocTturHyT TOK 1

Cwm. onncanue F8-38 n F8-39.

JocTurHyT TOK 2

Cwm. onncanne F8-40 n F8-41.

JocTurHyT pacyeT no BpeMeHu

Mpu ycnosuu, 4To yHKLUMA pacdeTa No BpeMeHu aktuenposaHa (F8-42 = 1), knemma, 3ajaHHas
Ona aTon yHKUMKM, okasbiBaeTcs B nonoxeHun BKIJL., korga Tekyuwlee Bpems xoda npusoaa
NepeMeHHOro Toka AOCTUraeT 3aaHHOrO BPEMEHM pacyeTa Mo BPEMEHW.

Mpepen npesbiweHusa Bxoga All

Knemma, 3agaHHas gna aton dyHKuum, okasbiBaeTcs B nonoxeHun BKJl., korga Bxog All

Oonblue BeNWYMHbI, 3agaHHoOM B F8-46 (BepxHUM npenen BXOAHOro HanpsbkeHust All), wunu
MEHbLUE BESNIMYUHDI, 3a4aHHOM B F8-45 (HWXHUIN Npegen BXogHOro HanpsikeHust All).
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32. dopcunpoBaHne Harpysku
Knemma, 3agaHHas ons aton gyHKUUK, okasbiBaeTcs B nonoxeHuu BKJIL. npu notepe Harpysku.
33. Xoa B 06paTHOM HanpasnieHun

Knemma, 3agaHHas ana 3ton dyHKuuuM, okasbiBaetcs B nosioxeHun BKIl., korga npusog
nepemMeHHOro Toka paboTtaeT B 00paTHOM HanpaBreHuM.

34. CocTosiHMe HYneBOro Toka
Cwm. onuncaxne F8-34 n F8-35.

35. [ocTUrHyT TeMmnepaTtypHbIi MOgYIb
Knemma, 3agaHHaa ans atorn oyHKUMK, okasbiBaeTcs B nonoxeHun BKIl., korga temnepatypa
TennoobmeHHuka mogynsa npeobpasosatens (F7-07) gocturaet nopora TemnepaTypbl MOAYMS
(F8-47).

36. MpeBbllWeHne npeaena BbIXO4HOMO ToKa
Cwm. onncaHne F8-36 n F8-37.

37. LOCTUrHYT HWKHUI Npeden YacToThbl (MMeeT BbIXOA NPW OCTaHOBKE)
Knemma, 3agaHHas ona aton yHKUMn, okasbiBaetcsa B nonoxeHun BKIl., korga vactota xoaa
JocTuraeT HWKHero npegena vactotbl. Korga npuBoa OCTaHaBfMBaETCs, KNeMMa OCTaeTcs B
cocTtosiHum BKIT.

38. Bbixoa TpeBOXHOro curHana

Korga Ha npuBoge nepeMeHHOro Toka NPOWCXOAMT owubka U Korga NpuBOL NepeMeHHOro Toka
npopomkaeT paboTaTtb, KNeMma BblAaeT TPEBOXHbIN curHan.

39. lMpunocTaHoBKa aBuraTens npu neperpese
Knemma, 3agaHHaa anga ator dyHKUMK, okasbiBaeTcs B nonoxeHun BKIL., koraa Temnepatypa
OBuraTenst AocTuraeT BenuyuHbl, 3agaHHon B F9-58 (nopor npuocTaHOBKM ABUratens npu
neperpese). Bbl MOXeTe npocMaTpuBaTtb TeMnepaTypy Asuratens ¢ nomoubio U0-34.

40. HocTturHyTo TekyLiee Bpems xoaa

Knemma, 3agaHHas ans aton dyHKUuK, okasbiBaeTcs B nonoxeHun BKI., korga Tekylee Bpems
xofa npveoja nepemMeHHoOro Toka npesblllaeT BENUYnHy, 3agaHHyto B F8-53.

41. Bbixon owmnoku

Korga Ha npvBoAe nepemMeHHOro Toka NMpOMCXOAMT owwmbKka M Korga ata owmbka He siBnsieTcs
4Ype3MepHO HU3KMM HanpsKeHUeM, Knemma, 3agaHHas ansa aTon pyHkuum, BelgaeT curHan BKJ1.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo
HbIW KOA yMOn4YaHuio

F5-06 Bbi6op dyHkunm FMP Ot 0po 16 0
F5-07 Bbi6op dyHkunn AO1 OT10p016 0
F5-08 Bbi6op dyHkunn AO2 Ot 0po 16 1

F5-06 — F5-08: 311 Tpu hyHKUMOHaNBHBLIX NapaMeTpa BbibnpaeT PYHKUMIO KIeMMbl BbIXO4a MMMyrbeca 1
[Be KIeMMbl aHanorosoro BbIXxofa.

Ovnana3soH 4acToTbl Bbixoga nMmnynbca knemmbl FMP — ot 0,01 kl'y go F5-09 (makc. BbixogHasa yactoTa
FMP). F5-09 gomxHa 3agaBaTbcs B guanasoHe ot 0,01 kl'y go 100,00 kIy,

[Onana3soH Bbixoga AO1 n AO2: ot 0 ao 10 B vnun ot 0 oo 20 MA.
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dYHKUMKN 3TUX TPEX KNeMM yKasaHbl B criegytoLlen Tabnuue.

BenuuvHa DyHKUMS [wnanasoH (cootBeTcTBYET 0,0% - 100,0% Anana3oHa
aHanoroBoro BbIXOAA MMM BbIXO4a UMMNyrbca)
0 YacToTa xoga Ot 0 O MaKC. YacToThbl
1 3agaHue YyacTtoTbl Ot 0 0O Makc. YacToThl
2 BbixogHom ToK Ot 0 40 2 X HOMMHaIbHbLIV TOK ABUraTens
3 BbixogHon momeHT (abcontotHast | OT 0 4O 2 X HOMWHATbHBIN MOMEHT ABUraTerns
BENMNYUHA)
4 BbixogHas MOLLHOCTb Ot 0 0o 2 X HOMMHanbHas MOLWHOCTb
5 BbixogHoe HanpsikeHne Ot 0 go 1,2 X HoMMHanbHoe HanpshkeHue npuveoaa
nepeMeHHoOro Toka
6 Bxog nmnynbca Ot 0,01 go 50,00 kI'y,
7 All Or0p0010B
8 Al2 Ot 0 go 10 B (unm ot 0 go 20 mA)
9 Al3 Or-100010B
10 OnuHa Ot 0 Ao Makc. 3agaHHOWN OMNUHbI
11 BenwvuuHa cyeTta Ot 0 4O MaKC. BENMYMHbI cHeTa
12 YcTaHoBKa 3aaHust Mo LwuHe OT1 0,0% pgo 100,0%
[aHHbIX
13 CkopocTb agpuratens Ot 0 £o cKOpOCTK ABUraTensi, COOTBETCTBYHOLLEN MaKC.
BbIXOOHOW YacToTe
14 BbixogHown ToK OT1 0,0 no 1000,0 A
15 BbixogHoe HanpskeHve OT1 0,0 no 1000,0 B
16 BbIxogHOM MOMEHT OT -2 X HOMWHanNbHLIN MOMEHT ABUraTenst 4o 2 x
(chbakTnyeckasn Benm4ymHa) HOMWHanNbHbI MOMEHT ABUraTtensi

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIW KOZ yMon4yaHuio
F5-09 Makc. BbIxogHas yactota FMP O71 0,01 go 50,00 kI'y 50,00 kl'y,

F5-09: OT0T byHKLUMOHAamNbHBIN NapaMeTp 3ajaeT MakCuMarnbHYH BbIXOAHYIO YacTOTy MMNyrbca, korga
knemma FM ucnonb3yetca And BbiXxoga MMnyrnbca.

dyHkumoHanb HanmeHoBaHue napameTtpa Owvana3oH 3agaHusn Mo

HbIX KOZ yMon4yaHuio
F5-10 KoadpdmumeHT Hynesoro cmeleHns AO1 Ot -100,00% po 100,00% 0,0%

F5-11 KoadhdpmumeHT npupawenna AOL Ot -10,00 go 10,00 1,00

F5-12 KoadpdmumeHT Hynesoro cmeleHns AO2 Ot -100,00% po 100,00% 0,0%

F5-13 KoaddmumeHT npupaiieHns AO2 OT1-10,00 go 10,00 1,00

F5-10 — F5-13: BTn yeTbipe PYHKUMOHAmNbHbBIX NapaMmeTpa obbl4HO KOPPEKTUPYET HyrNeBoe CMeLleHue
aHanoroBoro BbIXxoAda v owmnbKy amnnuTydbl Bbixoda. OHM MOTyT Takke onpegensite TpebyemMyto KpuByto
AO.

Ecrnn “b” npegcraBnseTr HyneBoe cmelleHue, “K’ npeacrtaBndet ko3dduumeHT npupaweHus, “Y”
npeacraBnsaeT akTn4yecknin Boixod, a “X” npeacraBnsgeT CTaHA4apTHbIA BbIXOA, PakTUYECKUM BbIXO4OM
oymet: Y = kX + b. KoacbdmuneHT HyneBoro cmelleHms 100% AOL1 n AO2 cooteetcteyeT 10 B nnm 20
MA.

Hanpumep, aHanorosbii BbIXOA UCNONb3yeTcs AN 3adaHns YyactoTel. [ns peanusaunm Beixoga 8 B npu
0 Ny n Bbixoga 3 B npu makcumanbHOW 4YacToTe 3agaTtb koadduumeHT npupaweHms Ha -0,50, a
KoadhpuumeHT HyneBoro cMmeLleHnsa Ha 80%.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Anana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio
F5-17 3agepxka Bbixoga FMR OT10,0 c oo 3600,0 c 0,0c

F5-18 3agepxka Bbixoaa pene 1 OT10,0 c go 3600,0 c 00c

F5-19 3agepxka Bbixoga pene 2 OT1 0,0 c oo 3600,0 c 0,0c

F5-20 3agepxka Bbixoga DO1 OT10,0 c go 3600,0 c 00c

F5-21 3agepxka Bbixoga DO2 OT10,0 c oo 3600,0 c 0,0c

F5-17 — F5-21: 311 yHKUMOHanNbHbIe NapaMeTpbl 3agatT 3aA4epXKKy Bbixoda knemm FMR, pene 1, pene
2, DO1 n DO2 13 n3ameHeHnsa COCTOSTHUS.

PyHKUNOHaNb
HbIW KOZ
F5-22

HavmeHoBaHue napameTpa

Bbibop aktmBHoOro pexuma DI 1

[Ovana3oH 3agaHus

0: AKTMBHa nonoxuTenobHas
noruka
1: AKTMBHa oTpuuaTenbHas
noruka

Lndpa n3 paspaga egmHunL:
AKTVBHBIV pexum FMR

Lndpa n3 paspsga oecatkos:
AKTVBHBIV pexum pene 1

Lndpa ns3 paspsiga coTeH:
AKTVBHBIV pexum pene 2

Lndpa n3 paspsga toicad:
AkTVBHBIV pexum DO1

Lndpa n3 paspsaga gecatkos
TbICAY: AKTUBHBIN pexum DO2

Mo
YMOJI4aHUIO
00000

F5-22: OTOT yHKUMOHamMbHbIM NapaMeTp 3agaeT akTuBHbIN pexum knemm FMR, pene 1, pene 2, DO1 u

DO2.

AKTUBHas NONOXUTenbHasa noruka

Knemma umcpoBoro Bbixoga CTaHOBUTCH akTMBHOM, Korga oHa noakntodvaetca k COM, wu

HeaKTUBHOW, Koraga oHa otcoeanHsieTca ot COM.

AKTnBHas oTpuuaTernibHaa Jornka

Knemma umdpoBoro Bbixoga CTAHOBMTCS aKTMBHOW, Koraa oHa oTcoepuHsietcs ot COM, wm
HeaKTMBHOW, korga oHa noaknoyaerca k COM.
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Fpynna F6: YnpaBneHue nyckoMm/oCcTaHOBKOWM

®PyHKuMoHanbs HaumeHoBaHue [Ovnana3oH 3agaHua Mo

HbIW KOA napameTpa yMosn4yaHuio
F6-00 Pexum nycka 0: Mpsamon nyck 0

1: MopgxsaT BpaLlatoLwerocs Agpuratens

2: MNyck ¢ npeaBapuTenbHbIM BO30YXOeHMEM

0. Mpsimon nyck

Ecnn aktuBHOe BpeMs TOPMOXEHUS WHBbEKUMEW MOCTOSAHHOrO Toka 3agaHo Ha 0, npusoj
nepeMeHHOro Toka 3anyckaetcsi Ans paboTbl C NycKkoBOW 4acToTbl. Ecnm aktmBHOe Bpems
TOPMOXEHUS MHBEKUMEN MOCTOSHHOrO Toka He pasHO 0, NpMBOA MEepeMeHHOro Toka cHavana
BbINOMHSAET TOPMOXEHWE WMHBbEKUMEN MOCTOSHHOIO TOKa M Janee 3anyckaeTtcs Ans paboTtbl ¢
MyCKOBOW 4acTOTbl. OTO MPUMEHMMO K CUCTEMaM C Marnow MHepuuen, rae ABuraternb, ckopee
BCero, 6yaeT BpaluaTbCa Npu 3anycke.

1. MoaxsaT BpallatoLLierocs Asurartens

[nsa noaxsaTa BpalyaroLerocs Apuratens nNpyvsBog NEPEeMEHHOro Toka pacno3HaeT CKOPOCTb U
HanpaBrneHwe BpallaloLerocsa AsuWraTens M ganee 3anyckaetcs Ans paboTebl C 4acToThl
Bpallalolwerocs AsuraTtens, 4To CHWXaeT OO0 MWHMMYMa BO3[EeWCTBME MNOAayYvM dHepruvm Ha
asuratens. [MpuMeHseTca Ans NOBTOPHOro Nycka nocrie MOMEHTarbHOro OTKIOYEHUS NUTaHUS
Harpysku ¢ 6onbLIOW MHepumen. B 3TOM MyCKOBOM peXMME HYXHO MpOBEpPsSTb, YTO MapameTpbl
asuratens B rpynne F1 3agaHbl npaBuribHO.

2. Myck ¢ npeaBapuTenbHbIM BO30YXAEHUEM
HenctByeT TONMbLKO ANA aCUMHXPOHHOrO pABWratens W WCMNONb3yeTcs [ANs reHepupoBaHUA
MarHUTHOro Mons [[o TOro, Kak Asuratenb HayHeT paboTatb. ToK NpeaBapuTenbHOro

BO30Y)XAEHUS U BpeMS NpeaBapuTenbHOro Bo3odyxaeHus — cM. napameTpbl F6-05 1 F6-06.

Ecnn BpemMA npegBapuTesibHOro BO36y)KD,eHM$| paBHo O, NpMBOA NEPEMEHHOr0 TOKA OTMEHHAET
npegBapuTeribHoe B036y)KD,eHMe M 3anyckaeTcd and pa6OTbI C HYCKOBOVI 4YacTOThbl.

Ecnu Bpems npeasapuTenbHoro Bo3byxaeHus He pasHo O, NpMBOA NEPEMEHHOro ToKa CHavana
BO3byxadaeTcs 1 ganee 3anyckaetcsa Ans paboTbl, 3a CYET Yero ynyywawTcs AvHaMuyeckue
XapaKTepucTukn apuratens.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo
HbIW KOZ YMO4aHu1Io
F6-01 Pexum nogxeaTta BpalyatroLlerocs 0: C yacToTbl OCTAHOBKM 0

osurarens 1: C nuHenHom 4acToThl

2: C makcmMmarbHOM 4acToTbl

F6-01: 3TOT dYHKUMOHaNbHLIN napamMeTp BbIOMPaeT HeoOOXOAMMBIA pexnm Ans  noaxsaTta
BpaLLaloLerocsa AsuraTens B camoe KOpoTKoe Bpems.

0. C 4acToTbl OCTaHOBKU

OTO 0ObIYHO UCMONBb3YEMbIV PEXUM.
1. C nuHernHom 4acToTbl

MpumeHsieTca ans nepesanycka nocrne ANUTENbHOIo OTKITKYEHNUST NMUTaHKS.
2. C makcumarnbHoOm 4acToTbl

MpumMeHsieTcsa K reHepupyloLen MOLHOCTb Harpyske.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Avana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio
F6-02 CkopocTb noaxsarta Ot 1 pgo 100 20
BpallaroLlerocs asuratens

F6-02: OTOT doyHKUMOHAmbHbIV NapamMeTp 3a4aeT CKOpPOCTb NoaxsaTa Bpalliatollerocs asurartens. Yem
Gonblle BenuuuHa, TeM ObicTpee noaxsaT. B To e Bpems, CnNUWKOM Gonbliuas BenuuMHa MOXeT
Bbl3BaTb HEHAAEXHbIN Noaxsar.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo
HbIN KO4 yMO4aHu1Io
F6-03 MMyckoBas yacTtoTa OT1 0,00 go 10,00 'y 0,00 'y,
F6-04 Bpems BbiaepxmMBaHWs MycKoBOW O10,0c 0o 100,0c 0,0c
4acToOThbl

F6-03: 3ToT dyHKUMOHANbHbLIA NapameTp obecneuynmBaeT MOMeHT pasuratens npu nycke. OH He
orpaHuYeH HWKHUM npegenom vactotbl. OOHako ecnu 3ajaHuWe 4YacToTbl HUXKe MYCKOBOW 4acToThl,
MpPUBOA NepeMeHHOro Toka He 3amyCTUTCH M OCTAHETCS B COCTOSIHUW OXXMOAHUS.

F6-04: 3TOT PyHKUMOHaNbHLIN NapameTp TpebyeTcs Ans NonHoro obecneyeHns MarHMTHOrO MNOToKa Npu
nycke gpuratens. OH He BKMOYaeTCA BO BPEMS YCKOPEHWsl, OAHAKO BKIKOYaeTCd BO Bpems xoda
npoctoro MJIK. OH He oka3biBaeT BO3aencTBms BO Bpems nepekntodeHns FWD/REV.

Mpumep 1:

3apaHue Onucaxue |

FO-03=0 KaHanom 3agaHus 4yacToTbl IBNSETCA ANCKPETHas YCTaHOBKa 3afaHus

F0-08 =2,00 Ny, 3agaHve YyacToTbl Yepes ANCKPETHYIO YCTaHOBKY 3aflaHus cocTaBnseT
2,00 My

F6-03 =5,00 Iy, MyckoBas YyactoTa pasHa 5,00 'y

F6-04=2,0c Bpems BblAepXMBaHUSA NYCKOBOW 4acToThbl paBHO 2,0 ¢

B aTtom npumepe npuBoa NepeMeHHOro Toka OCTaeTCsl B peXnMe OXUAaHWUs, a BbIXO[Has YacToTa paBHa
0,0 Iu.

Mpumep 2:

3agaHue OnucaHue \

FO0-03=0 KaHanom 3agaHus YacToTbl iBNSeTCA ANCKPETHasA yCTaHOBKa 3afaHus

FO0-08 =10,00 'y 3agaHve YyacToTbl Yepes ANCKPETHYHO YCTAHOBKY 3afaHus COCTaBnseT
10,00 I'y

F6-03 =5,00 Iy lMyckoBas YacTtoTa pasHa 5,00 'y

F6-04 =2,0c Bpems BblaepXmMBaHUSA NYCKOBOW 4acToThbl paBHo 2,0 ¢

B aTom npumepe npusop nepemMeHHoro Toka cHavana yckopsietca o 5,00 'y, a 3aTtem yckopsieTcs Ao
3apaHusa yactoTskl 10,00 'y nocre 2 c.

dyHkumoHan HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo
HbIW KOA yMOn4YaHuio
F6-05 YpoBeHb TOPMOXEHNSA NHBEKLUNEN oT 0% go 100% 0%

noct. Toka 1 / YpoBeHb
npenBapsoLLero Bo3dyxaeHus
F6-06 AKTUBHOE BpEMS1 TOPMOXEHUS o7 0,0c go 1000 c 0,0c
MHbeKUMen nocT. Toka 1 / AKTUBHOE
BpeMsi NpeABapsoLLErO
BO30yXaeHUst

F6-05 n F6-06: OYHKLMA TOPMOXKEHUS MHBEKLMEN MOCTOSHHOIO TOoKa adheKTMBHA ANs NPSMOro nycka
(F6-00 = 0). OHa 06bI4HO NPUMEHSAETCS ANA Nepe3anycka BpallatoLlerocs Asuratensi nocrne 0CTaHOBKW.
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MpnBoa NEepemMeHHOro TOKa BbLIMNOMHAET TOPMOXEHME WHBbEKUMEN TMOCTOSHHOMO TOKa Ha OCHOBE
BEMWYMHbLI, 3agaHHon B F6-05, n 3anyckaeTtca B paboTy nocrne BpemeHW, 3agaHHoro B F6-06. Yem
fonblle ypoBeHb 1 TOPMOXEHUSI MHBEKLMEN MOCTOSHHOIO TOKa, TeM Oonbluee ycunue TOPMOXKEHUS
Oynet pocturHyto. Ecnm F6-06 3agaH Ha O, MpuBO4 NEpeMeHHOro Toka 3amnyckaeTcs Hanpsimyio 6es
TOPMOXEHUS MHBbEKLMEN MOCTOSAHHOIO TOKa.

CDyHKLl,I/IFI npeasapsAtolero BO36y)K,D,eHI/IF| ncnonb3dyeTca Ana reHepupoBaHnAaA MarHUMTHOro nonda Aansa
ACVMHXPOHHOIO ABUraTtens Ha OCHOBE BENWUYMHbLI, 3agaHHon B F6-05, n 3anyckaetca B paboTy nocne
BpemMeHu, 3agaHHoro B F6-06. Ecnn F6-06 3agaH Ha 0, npuBog nepeMeHHOro TOoKa 3arnyckaeTtcs
Hanpsamyto 6e3 npeaBapstoLLEero BO30YXAeHNS.

ypOBeHb 1 TOpMOXeHus MHBEKUNEN MOCTOSAHHOIO TOKa Mn YpOBEHb npeaBapAroLero BO36y)K,D,eHMF| -
3TO NPOUEHTbI OT CrneayrLwnx AByX BEJTIMYNH.

dyHkumoHan HanmeHoBaHue napameTtpa [Anana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio
F6-07 Pexum yckopeHus/3ameaneHus 0: INluHeriHoe yckopeHue/3amenneHue 0

1: YckopeHue/3ameaneHume co

cTatuyeckon S-o6pa3Hoi KpMBOM

2: YckopeHue/samegneHume ¢

ONHaMnyeckon S-obpasHoi KprBom

F6-07: OTOT byHKUMOHAmNbHLIN NapamMeTp 3adaeT PexuM ycKopeHusi/3ameaneHus B npolecce nycka u
OCTaHOBKM NpUBOAA NEPEeMEHHOTO TOKa.

0. JlnHeHoe yckopeHune/3amenneHune
BbixogHas yacToTa Bo3pacTaeT unm ybbiBaeT JIMHENHO.

3. YckopeHue/3amenneHne co ctatmyeckon S-obpasHon KprBon
BbixogHas 4YacTtoTa Bo3pacTaeT unm yobiBaeT no S-o6pasHoi KpUBOW MpU yCrOBUK, YTO LieneBas
yacToTa SIBMSieTCA HEUM3MEHHOW. DTOT PEXUM MPUMEHSIETCS B CMCTEMaXx, rae TpebyeTca MArkim
nyck/cTon, HanpuMep, Ans No4bEMHUKOB U KOHBENEPHbIX NUHWIA.

4, YckopeHue/3ameaneHue ¢ AMHaMmMyeckon S-o6pasHom KpuBom
BbixogHas vyactoTa Bo3pactaeT unm yobiBaeT no S-o6pa3Ho KpMBOW MpU YCroOBUK, YTO LieneBast
YacToTa MEHSIETCS B peanibHOM BpeMeHU. JTOT PEXMM NPUMEHSIETCS B cuctemax, rge tpebyercs
UCKITHOUNTENBHBIN KOMGOPT OBWXKEHUST U ObICTPOE pearpoBaHue.

Bpewms yckopeHusi/3ameaneHns B 3TOM pexmme nony4yaeTcs u3 cnegyrowmx opmyn:

Bpemsa ona cermeHTa yckopeHus B AMHaMUYecKon S-kpuson Ta:

3aaHue 4acToThl

Ta = BpeMS YCKOPEHNS {---------mmmrmmmmemmmenav + (Mponopuys BpeMeHM HauanbHoro + Mponopuys BpeMeH KOHEYHOTO ) / 2}
6asoBas yacTora cermeHTa S-kpueoit cermeHTa S-kpuBoii
BpEMEHN yCKOpEHI/Iﬂ/SEMeD,J'IeHVIﬂ
(F0-25)

Bpems ona cermeHTa yckopeHusa B AMHaMuyeckon S-kpuson Td:

3ajaHue 4acToThl

Td = Bpems 3aMeLNIEHNS {-----------msmmeemmnen + (Mponopums BpeMeHU HauanbHoro + Mponopums BpeMeHU KOHEYHOTo ) / 2}
6a3oBas yacTota CermMeHTa S-kpneon CermMeHTa S-kpuBon
BpemeHu yCKOpeHMﬂ/3aMe,D,J'IeHMH
(F0-25)

MpumeyaHue: Bpemsi yckopeHusi/3ameaneHus no AuHaMuveckon S-obpasHoW KpMBOM W LeneBas 4vactota He
OOMXKHbI ObITb CrMWKOM Gonbwumn. Ecnn Bpemsi yckopeHus/3ameaneHns no AnHaMn4Yeckon S-obpasHon KpuBOWA
6onbwe 100 ¢ unu ecnu uenesas 4actota Gonee 4yem B 6 pas npeBblliaeT HOMMHarbHYK 4acToTy ABuUraTens,
OnHamuyeckasa S-obpasHas kpvBas HeahdeKTBHa, U NPMBOL NEPEMEHHOro Toka aBTOMaTUYECKN MepeknioyaeTcs
Ha NMMHeNHOe ycKkopeHue/3ameaneHue.
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dyHKkunoHanb | HammeHoBaHue napameTpa [Owvana3oH 3agaHusA Mo

HbIW KOp, yMon4yaHuio

F6-08 Mponopums BpeMEHN HayanbHoOro Ot 0,0% po (100,0% - F6-09) 30,0%
cermeHTa S-o6pa3HoN KpMBoOW

F6-09 Mponopums BpeMeHN KOHEYHOrO Ot 0,0% po (100,0% - F6-08) 30,0%
cermeHTa S-o06pa3HoN KpMBOW

F6-08 n F6-09: 3Tn gBa (pyHKUMOHANbLHBLIX NapaMeTpa onpenensaoT NPONopLUMi0 BpEMEHN HavyanbHOro
CerMeHTa M KOHEYHOro CermMeHTa YcKopeHusi/3ameaneHusi S-obpasHon KpuBOW COOTBETCTBEHHO. OHu
OOIXHbI yOOBeTBopAThL ycnosuio F6-08 + F6-09 < 100,0%.

Ha wvnnioctpaunn Hwxke tl 3apaetca F6-08, a t2 3apaetcsa F6-09. KpyTusHa KpuBOW MNOCTENEHHO
Bo3pacTtaeT B t1 u nocteneHHo yobiBaeT Ao 0 B t2. KpyTnaHa KpuBOM ocTaeTc HEM3MEHHOW mexay t1 un
t2, T.e. 3TO NMHENHOe ycKopeHue/3ameaneHve.

Puc. 8-13. YckopeHue/3ameaneHume co ctaTudeckon S-obpasHoi KpuBom

BuixoaHas yacrota (M) g

3apaHue YacToThl (f) fo == = = == f

y
I

| h

: E\ Bpems (t)
| 1 . ey

2!

r

e ——

1
|
|
|
|
I
|
|
T
I
|
-

BbixogHas yactota (Mu)#

3apanue yactorbl (f)

HomuHanbHas yactora (fh)i

dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo

HbIW KOA yMoOn4yaHuto
F6-10 Pexum octaHoBKM 0: 3ameaneHve 4o OCTaHOBKU 0
1: OcTtaHoBKa No nHepLuun

F6-10: OTOT hyHKLMOHAMNbHbLIN NapamMeTp onpeaenseT peXxum OCTaHOBKM NpMBoAa NepeMeHHoro Toka.
0. 3ameqneHne 0o OCTaHOBKM

Kak Tonbko BBOAUTCA KOMaHOa OCTaHOBKM, npmeoa nNepemMeHHOro ToKa CHWXaeT BbIXOOHYH
4acCTOTy Ha OCHOBaHMW BpeMeHU 3amenrneHna oo 0.

1. OcTaHoBKa Mo MHepuun

Kak Tonbko BBOAUTCS KOMaHAa OCTaHOBKU, npmBoad nepemMeHHoOro Toka HemearneHHO npekpawaeTt
BbIxoa. [lanee asuratenb oCTaHaBnMBaeTCs Nno MHEpLUMN Ha OCHOBE MEXaHN4ecKomn MHEepuunn.
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dyHKkunoHanb | HammeHoBaHue napameTpa [Owvana3oH 3agaHusA Mo

HbIN KOA, yMon4yaHuio

F6-11 Mopor YacToTbl TOPMOXKEHMS OT1 0,00 Ny 4O MakKc. YacToThl 0,00 'y,
MHBEKLUMEN MOCT. ToKa 2

F6-12 Bpemsa 3agepxku TOpMOXKEHUSA 010,000 100,0c 0,0c
MHBbEKUMEN MOCT. ToKa 2

F6-13 YpOBEHb TOPMOXEHUS UHBEKLMEN OT1 0% go 100% 0%
MnocT. ToKa 2

F6-14 AKTUBHOE BPEMSI TOPMOXEHUSA O10,0cpo100,0c 0,0c
MHBEKUMEN MOCT. ToKa 2

F6-11 — F6-14: 3T dyHKUMOHanNbHbIE MNapamMeTpbl ONpeaenstoT YHKUUI0 TOPMOXEHUS UHbeKUnen
NMOCTOSIHHOIO TOKa NPW OCTaHOBKE.

F6-11: anIBOD, nepemMeHHOro Toka 3anyckaet TOpMoXeHune WHBbEKLMEN NOCTOSIHHOIO TOKa, Korga YactoTta
X04a CHMXaeTcsl A0 BENUYNHBI, 3aJaHHON B 3TOM napamMmeTpe, B npouecce 3aMmenneHna o oCTaHOBKU.

F6-12: Korga yacTtoTta xoga CHWXaeTcsa A0 BENUYuHbI, 3adaHHon B F6-11, npuBog nepemMeHHOro Toka
OCTaHaBfMBAaET BbIXOA Ha BpeMs W Janee 3anyckaeT TOPMOXEHWE MHBbEKUMEN MOCTOSIHHOro Toka. JTO
npegoTBpallaeT BO3HUKHOBEHUE OLLIMOKW, HanpuMmep, NPEBbILLEHNS TOKa, KOTOPOe MOXET ObiTb BbI3BAHO
NPSIMbIM TOPMOXEHUEM NHBEKLMEN NOCTOAHHOIO TOKa Ha BbICOKOW CKOPOCTMW.

F6-13: YkasblBaeT Ha BbIXOAHOW TOK NMPW TOPMOXEHUM WHBEKLUUEN MOCTOSHHOrO ToKa U SABMSEeTCs
NMPOLIEHTHON BENNYMHON HOMWHArNbHOIO TOKa ABuratensi. Yem Oonblue BenuuMHa 3TOro 3agaHus, TeM
Ny4qWwnMn gocturaeTcs pesynbTaT TOPMOXEHUS UHBbEKUMENW MNOCTOAHHOro TOKa, OfHaKo ABuraTens u
npuBog NOCTOSIHHOIO TOKa NeperpeBatoTcs Npu 3ToM OorbLUE.

F6-14: Ecnu 3agaHo Ha 0, TOPMOXEHME UHBbEKLMEN NOCTOAHHOIO TOKa AeakTUBMpPYeTCS.

Puc. 8-15. Cxema pyHKLMN TOPMOXEHUS UHBbEKLMEN NOCTOSHHOro ToKa Npu OCTaHOBKe

N |
BbixogHas
yacrorta (')
/ N
'] Y
Mopor 4acToTbl ra .
TOPMOXEHHSA 2 S
MHBEKLMeN NoCT. Toka i ! -
. ! Bpewms (t)
JddpekTusHan § ! !
BeNUYMHa BbIXOAHOTO ' |
HanpsxeHus ! Bpems 3apepxkm 2
i TOPMOXeHUA
i MHBEKUMen NocT. Toka
YpoBeHsb 2 : __:F 1‘\""; -
TOPMOXEHUsA I‘-"J \;
MHBEKLMEN NOCT. ToKa i/ |
i l . -
! Bpewsi (1)
—- i-ﬂ—
Komanga X0 J AKTUBHOe Bpems 2
TOPMOXeEHMS

MHBEKUMEN NOCT. Toka
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dyHkumoHanb HanmeHoBaHue napameTtpa [Avana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio

F6-15 PacxogHoe cooTHoLLEeHne Ot 0% no 100% 100%
TOPMOXEeHUA

F6-15: Ota dyHkumsa adpekTnBHa ANA NpMBOAa NEPEMEHHONO TOKA TOMbKO C BHYTPEHHMM TOPMO3HbLIM
yctponictBoM. OHa perynupyeT ko3dUUMEHT 3arpy3kum yCcTpoMCTBa TOPMOXeHust. Yem Gonblie
BEMNMNYMHA, TEM Iydwme pesynbTaTbl TOPMOXeHus OyayT pocTurHyTtbl. OgHako cnuwkom ©Gonblioe
3afaHue BbI30BET O0MblUME KONEebaHMsA HaMPSKEHUS LUWHBI.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIW KOZ yMon4yaHuio
F6-18 Mpenen Toka nogxeata Ot 30% go 200% 100%
BpalllatoLLerocs Asurartens

F6-18: OrpaHnyMBaeT TOK BO BpeMsi npoLiecca noaxsaTa BpallaloLerocs asuratens.

Mpy noaxeaTte Bpallalollerocs ApuraTens ¢ HeGonblUOW Harpyskoi WUnv Manow vHepuuen asuraTenb
MOXET NPUBOAMTLCS C YCKOPEHMEM [0 CKOPOCTW, KOTopas Bbille, Yem Bbifla CKOpoCTb A0 OCTaHOBKU, U
fanee ¢ 3ameaneHrem A0 LieneBoi 4acToTkl B NpoLiecce noaxsaTa.

B atom Ccny4yae HyXXHO COOTBETTCBEHHO YMEHbLNTb BEJTUHNHY F6-18 ans CHWXeHusl BbIXOOAHOIO MOMeHTa
BO BpeM4d nogxearta.

dyHKUMS noaxsBaTa Bpallalollerocs ABUraTens OorkHa ObiTb AeakTUBMpOBaHa B cuUcTemMax npusoaa
crnapeHHbIX OBuratenein, Hanpumep, B GanaHCMPHOM CTaHKe-kayanke, BO u3bexaHue BHe3amnHoro
YCKOPEHUs v 3aMensieHnst Apyroro AsuraTens.

dyHkumoHanb HanmeHoBaHue napameTtpa [Avana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio
F6-21 Bpems pasmarHmyunsaHms O10,0cpo5.0c 10c

Ha obmoTkax poTopa B Te4eHMEe KOPOTKOrO BPEMEHU COXPAHSETCH OCTATOYHLIN MarHeTU3M BCSIKUMI pas,
Korga ABuraTtenb OCTaHaBMMBAETCS MO MHEPUMM UMW OCTaHaBNMBAETCs! M3-3a BO3HMKHOBEHMST OLLMOKW.
OcTaToYHbI MarHeTM3Mm 3aTyxaeT B COOTBETCTBUM C KOHCTAHTOW BPEMEHU poTopa.

Ecnn gsuratenb nepeasanyckaeTtcd B Teé4eHNe KOPOTKOro BpemMeHn nocrie OCTaHOBKU, MOXKET l'lpOM3OIZTM
ﬂepel/l36bITOK Toka. BenuumHa no yMOn4YaHNUK 3TOro CbYHKLI,I/IOHaJ'IbHOFO napameTpa obHoBnseTcH
aBToMaTn4eCkn Ha OCHOBaHUM MOLLIHOCTU ABUraTenA.

dyHkumoHanb HanmeHoBaHue napameTtpa [Avana3oH 3apgaHus Mo

HbIW KOA yMOnYaHuio
F6-22 MuHuMmanbHas BbiIxogHas YactoTa Otr0po10Tly 0

|_|pI/IBO,EI, nepemMeHHOro Toka yckopaeTca C MWHUManbHOW BbIXOAHOM 4YacTOThbl npu 3anycke n 3amenndaeTca
CHa4ana o 3Ton BeENMYUHLI U ganee oo 0 npn oCTaHOBKe.

Ecnu kaHanom ycTaHOBKM 3afaHusi 4acToTbl siBNAeTcs 3agadHve no W[, mMuHMMmanbHas BbixogHas
yacToTa okasblBaeTcs HeaddekTmBHow. [NepekntoyeHne FWD/REV He ynpaBnsieTcsi 3TOM BENUYMHOMN.
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Fpynna F7: PaboTta ¢ knaBnaTtypbl U CBETOANOAHbLIN AUCTNEN

®PyHKuMoHanbs HaumeHoBaHue [Ovnana3oH 3agaHua Mo
HbIW KOA napameTpa yMon4yaHuio
F7-01 Bbibop dyHkumm knasuwmn 0: OeaktmBauus MF.K 0

MF.K 1: NepekntodyeHne mexay ynpasreHnem ¢

KnaBmaTypbl U AUCTAHLUMOHHbBIM YNpaBneHnemM
(ynpaBneHueM C KneMMHUKa 1 Yepes LLUNHY
OaHHbIX)

2: MepekntoveHne Mexay Xo4om Brnepeg u
pesepcomM

3: Mopaya Ton4kamu Bnepen

4: Nopava Ton4Ykamn B 06paTHOM HanpasneHun
5. Bocnpou3segeHue nHanBnayanu3MpoBaHHbIX
napameTpoB

F7-01: 3T0T OyHKUMOHaNbHLIM NapaMeTp 3agaeT pyHKkumo knasuwm MF.K.
0. [eaktnBauma knasuwm MF.K
Knasuwa MF.K He nmeeT gyHKUUN.

1. MepeknioyeHWe Mexay yhpaBreHWem C KrnaBuaTypbl M AUCTAHLUMOHHBLIM  YNpaBrieHUeM
(ynpaBneHueM ¢ KNneMMHMKa U Yepes LUMHY AaHHbIX)

Bbl moxeTe nepekn4yaTbCA C MUCTOYHMKaA KOMaHAbl Ha YynpaBllieHWe C KnaBuaTypbl. Ecnn
MCTOYHUKOM KOMaHbl ABNAETCA KnaBmnaTtypa, 3Ta KrnaBuila HeakTuBHa.

2. MepekntodeHne mexay Xo4oM Brepes U peBepcom

Bbl MOXeTe namMeHaTb HanpasneHve 3agaHus 4acToTbl C NomoLlbio knasmwmn MF.K. OHa aKkTnBHa
TOJ1bKO, KOraa NCTOYHUKOM KOMaHObl ABNAETCA KnaBuaTtypa.

3. Mogaya Tonykamm Bnepea
Bbl MoXeTe BbINONHATL Noaavy Tonykamu snepen (FJOG) ¢ nomolubio knasvwn MF.K.
4, Mopaya Tonykamm B 06paTHOM HarnpasrieHUn

Bbl mMoXeTe BbINOMHATH nogadvy Tondkamym B obpaTtHoM HanpaerneHun (RJOG) ¢ NOMOLLbH
knasvwmn MF.K.

5. Bocn pounsseneHne nHaonsnayanm3npoBaHHbIX NapamMmeTpoB

Peanusauusa gucnnes HAMBUAYanNM3nMpoBaHHbLIX NapameTpoB (Mcrnonb3yeTcst BMecTe ¢ FP-03).

dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIA KOA yMOn4YaHuIo
F7-02 dyHKkums knasuwm STOP/RESET 0: PyHKUMA OCTAHOBKM akTUBUPYeTCS 1

TOIMbKO B peX1Me ynpasrieHns ¢

KnaBsuaTypbl

1: dyHKUMSA OCTaHOBKW aKTUBUPYETCS
B Ntobom paboyeM pexume

F7-02: 3T0T (pyHKLMOHaNbHbIM NapameTp 3agaeT pyHkuuio knasmwmn STOP/RESET.
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®yHKUMOHanbHLIN = HanmeHoBaHue [lnana3oH 3agaHus YMonuanue

Kog napamertpa
F7-03 MapameTpbl 0000 - FFFF 1F

ﬂﬁgﬁﬁ:{;"“”a 716ls5(al3l2]1]0

Pabouas vactora 1 (I'u)

3apaHue vactoTsl (L)
HanpsikeHue Ha wune (B)
BbixogHoe Hanpsix-€ (B)

BbIxoaHoit Tok (A)

BbIxoaH. MoLLHoCTb (KBT)
BbIxogHoi MoMeHT (%)
CocrosHue DI (B)

15|14 13 |12 11 (109 | 8

Coctostne DO
Hanpsxenne All (B)
Hanpsixenue Al2 (B)
Hanpsixenue Al3 (B)
BenunuunHa cyeta

BenuunHa anuHel
CKopoCTb Harpyski Ha gucnn.
3apanve ML

Ecnu napameTp Hy>HO BOCMPOW3BOAUTL BO BpeMs XoAa, 3adaTb COOTBETCTBYHOLMIA 6UT Ha 1, a F7-03 3apath B
LecTHaaUuaTepUYHOM 3KBUBATIEHTE.

F7-04 MapameTpbl 2 xoga Ha 0000 - FFFF 0
ucnnee
A 7/6|5[4/3][2]1]0

O6patHoe BO3aencTeme
nia

Kackap MK
3apaHue umnynscamu (M)

O6p. BO3AEICTB. N0 CKOPOCTH

OcraBLu. Bpems xoaa

Hanpsix. Al1 1o Koppekuum

Hanpsx. Al2 go koppekuum
Hanpsx. Al3 go koppekuum

15| 14| 13 |12 | 11 [10]9 B|

JInHelHas ckopocTb
Tekywy. Bpems nog Hanp. (4)
TekyL. Bpems xoga (MuH)
3apaHue umnynscamu (M)
3aganue no LnHe AaHHbIX

3apesepBnpoBaHo
I'naBH. yacTota Ha aucen. ('y)

Bcnom. yactota Ha auen.('y)
Ecnv napameTp HyXHO BOCMpPOM3BOAMTL BO BpeMsi Xo4a, 3afaTb COOTBETCTBYOWMNA OuT Ha 1, a F7-04 3agatb B
LUecTHaguaTepMyYHOM SKBMBANEHTE.

F7-03 n F7-04: Bbl moxeTe 3agatb Makcumym 32 napameTpa, KOTopble MOXHO NpocMaTpuBaTbh BO BpeEMS
Xo[da npvBoda B COOTBETCTBUM C ABOWYHbIMM OuTamMuM 3TUX OBYX NapameTpoB. BocnpowusseneHue
HauyMHaeTcs ¢ camoro HwxkHero 6uta F7-03.
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®yHKUMOHanbHLIN = HanmeHoBaHue [nanasoH 3agaHus YMonyanue

Koq napametpa
F7-05 MapameTpbl 0000 - FFFF 33

OCTaHOBKM Ha
qucnnee T|6(5(4(3/2(1|0

3apaHue vactotbl (I'y)

Hanpsix-e Ha wuxe (B)
CoctosiHue DI
CocrostHne DO

Hanpskenne All (B)

HanpskeHne Al2 (B)
Hanpskenne Al3 (B)

BenunyuHa cyeta

15 | 14] 13 [12]| 11 [ 10] 9 a|
|

BenuunHa anvHbl
CocrosHue MJK
CkopocTb Harpysku
3ananue ML

3apaHue umnynbca (M)

3ape3epBMpoBaHO
3ape3epBMpoBaHoO
3ape3sepBupoBaHo

Ecnn napameTp Hy>XHO BOCNPOUN3BOAUTb B COCTOSIHUM OCTaHOBKM, YCTAHOBUTE COOTBETCTBYHOLLUA OUT Ha
1 v 3aganTte F7-05 B WecTHagUaTepn4yHOM SKBUBASIEHTE.

dyHkunoHanb | HammeHoBaHue napameTpa ‘ [nana3oH 3agaHus Mo

HbIW KOp, YMOJT4aHUIo
F7-06 KoathpmumeHT Bocnpov3eeaeHns OT 0,0001 go 6,5000 1,0000
CKOPOCTW Harpysku

F7-06: 3TOT (byHKUMOHASbHLIA NapaMeTp perynvpyeT COOTBETCTBME COOTHOLLEHUS MEXAY BbIXOAHOM
YyacToTol NpuBoAaA NEPeMEHHOro Toka U CKOPOCTbIO Harpy3ku. bonee nogpo6Ho cM. onucaHue F7-12.

dPyHKuMoHans HaunmeHoBaHue napameTpa Ovana3oH 3agaHus Mo

HbIW KoL yMoOn4yaHuto
F7-07 TemnepaTypa TennoobMeHHMKa Ot 0,0°C go 100,0°C -
mMopynsi npeobpasoBaTensi

F7-07: OToT  dyHKUMOHamNbHBLIW  nNapameTp  BocnpousBoauT  Temnepatypy BTU3  moagyns
npeobpasopatens. BenuuumHa 3awmTel oT neperpeBa BTU3 wmoayns npeobpasoBatenss MOXeT
pasnuyaTbCsa AN pasHbiX MoAdernen.

dyHkunoHanb | HammeHoBaHue napameTpa [nana3oH 3agaHus Mo

HbIW KO, yMoOJT4aHuio
F7-09 CoBokynHoe Bpems xoda O10 pgo 655354 -

F7-09: OTOT yHKUMOHAnNbHLIM NapameTp BOCMNPOM3BOAWUT COBOKYMHOE BpPEMS Xoda MpuBoda
nepemeHHOro Ttoka. llocne Toro Kak CoOBOKYNnHoe BpeMsi Xo4a AOCTUraeT BeNMYuHbl, 3agaHHon B F8-17,
Knemma LmMdppoBOro Beixoaa, 3agaHHasn ansa dyHkunm 12, okasbiBaeTcs B cocTosHum BKIJT.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIA KOA yMOnYaHuIo
F7-10 SN npoaykra - -
F7-11 Bepcusa nporpammHoro obecnevyerms - -
dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIW KOA yMOn4YaHuIo
F7-12 KonunyecTtBo 3HakoB nocrne 3ansiton 0: 0 3HaKkoB nocne 3anATon 1

ONA BOCMPOU3BEOEHUS CKOPOCTU 1: 1 3HaK nocne 3ansaTomn

Harpysku 2: 2 3Haka nocre 3ansaToun

3: 3 3Haka nocne 3ansTon

F7-12: 3T10T (pyHKUMOHAnNbHLIM MapameTp 3agaeT KONMMYECTBO 3HAKOB nocrne 3anaton  Ans
BOCMNpOM3BEOEeHUs CKOPOCTUN Harpyskn. Huxe gaetca npumep, pasbsaCHAOLWNIA, Kak paccyntaTb CKOPOCTb
Harpysku.

Mpeanonoxum, 4yto F7-06 (KoadhduumeHT BoCnponsBeaeHnsi ckopocTu Harpysku) paBeH 2,000, a F7-12 paBeH
2 (pBa 3Haka nocrne 3anaTton). Korgoa 4yactota xoga npvBoda NepemMeHHoro Toka paBHa 40,00 Iu,
CKOpOCTb Harpysku pasHa 40,00 x 2,000 = 80,00 (BocnponssefeHne ABYX 3HAKOB Nocre 3ansaTon).

Ecnu npuBog nepemMeHHOro Toka B COCTOSAHUM OCTaHOBKW, BOCMPOU3BEOEHUE CKOPOCTU Harpyskm — 370
CKOpOCTb, COOTBETCTBYKLlAa 3afjaHuio vactoTbl. Ecnv 3agaHue vactoTbl paBHo 50,00 Iy, ckopocTb
HarpyskuM B COCTOSIHMM OCcTaHoBKM paBHa 50,00 x 2,000 = 100,00 (BocnpousBeneHve ABYX 3HAKOB nocne
3ansTon).

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIW KOZ yMon4yaHu1io
F7-13 CoBOKyMNHOE BpeMsi MO HaMNpsbkeHNEM O10 po 655354 -

F7-13: 3T10T (hbyHKUMOHamNbHLIA NapaMeTp BOCNPOM3BOAWUT COBOKYNHOE BpeMs npebbiBaHusA npuBoaa
nepemMeHHoro Toka nof HarnpshkeHuem ¢ ero noctasku. [Mocne Toro kak COBOKYNHOE Bpemsi AocTuraet
BENUYMHLI, 3agaHHon B F8-17, knemma uMdpoBOro Bbixoaa, 3agaHHas ona yHkumm 24, okasblBaeTcs B
cocTosiHmm BKIT.

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIX KOopf yMon4yaHuio
F7-14 CoBoKynHoe noTpebnenne sHeprum Ot 0 go 65535 kBT 4 -

F7-14: 370T dyHKUMOHAmbHLI NapaMeTp BOCMPOM3BOAUT COBOKYMHOE KONMYECTBO SHEpruu,
noTpe6neHHol NPUBOAOM NEPEMEHHOr0 ToKa Mo HacTosLLee BpeMS.
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Fpynna F8: BcnomoraTtenbHble ¢hyHKL UK

®PyHKuMoHanbs HaumeHoBaHue [Ovnana3oH 3agaHua Mo

HbIW KOZ napameTpa yMon4yaHuio

F8-00 3apaHue YactoTbl Xoaa O71 0,00 Ny O MaKc. YyacToThl 2,00y
TOnYKamMu

F8-01 Bpewms yckopenust xoga 0OT10,0 c 0o 6500,0 ¢ 20,0c
TONYKamMu

F8-02 Bpems 3amegnenusa xoga OT10,0 c o 6500,0 c 20,0c
TOnYKamMu

F8-00 — F8-02: 311 Tpn pyHKUMOHANbHbLIX NapameTpa ONpeaensioT 3ajaHne 4YacToThl, BPEMS YCKOPEHUS
N BpeMs 3aMennieHns Anga xoga Tonvkamu npusogja. B pexume xopa Tonukamm F6-00 gormkeH ObiTb
3agaH Ha 0 (npamon 3anyck), a F6-10 gomkeH 66Tk 3agaH Ha 0 (3amefneHne 0O OCTaHOBKM).

dyHkumoHan HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo

HbIW KOA yMOnYaHuio

F8-03 Bpems yckopeHus 2 OT1 0,0 c oo 6500,0 c B 3aBucumoctu ot
moaenu

F8-04 Bpems 3amennenus 2 OT1 0,0 c oo 6500,0 c B 3aBucumoctu ot
Mmoaenu

F8-05 Bpewms yckopenusi 3 OT10,0 c 0o 6500,0 c B 3aBucumocTtu ot
moaenu

F8-06 Bpems 3amennenusa 3 OT10,0 c oo 6500,0 c B 3aBucumocTu ot
moaenu

F8-07 Bpems yckopeHus 4 OT1 0,0 c oo 6500,0 c B 3aBucumoctu ot
moaenu

F8-08 Bpems 3amennenus 4 OT1 0,0 c oo 6500,0 c B 3aBucumoctu ot

moaenu

F8-03 — F8-08: 3Tu (pyHKUMOHaNbHbLIE MApamMeTpbl ONpeaenstoT Apyrne Tpy rpynnbl BPEMEHU yCKopeHusi/

3amegnennsa. OHW MAOEHTUYHbI

FO-17 wn FO0-18,

KOTOpble OnpeaensioT MNepByl IPynny BpPEMEHU

ycKkopeHus/3ameaneHuns. Bbl MmoxeTe nepekniovaTbCa C OAHOW rPynbl HA OPYryl0 cpedn BCEX YeTbIpex
rpynn BpEMEHU yCKOopeHus/ 3ameaneHns. Yyepes kombumHaumm coctosHms knemm DI. Bonee nogpo6Ho cwm.
onucaHue F4-01 — F4-05.

dyHkumoHan HanmeHoBaHue napameTtpa [Anana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio
F8-09 Cka4ok 4yacTtoThbl 1 Ot 0,00 Ny o MaKc. YyacToThl 0,00y,

F8-10 Ckayok YacTtoTbl 2 O71 0,00 Ny O MaKc. YyacToThl 0,00 I'y,

F8-11 [nana3oH ckayka 4acToThbl Ot 0,00 Ny o MaKc. YyacToThl 0,00y,

F8-09 — F8-11: ®yHKuMA ckavka 4acTOTbl MO3BOMSET MPMBOAY NEPEMEHHOro Toka usberatb TOYKU
MexaHW4ecKkoro pesoHaHca Harpysku. MD310 MOXHO 3afaBaTb C ABYMS OTAESIbHbIMM YacToTamu. Ecnu
06e 3agaHbl Ha 0, PYHKLMSA CKayka 4acToTbl AeaKTUBMPYETCS.
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Puc. 8-16. ®yHKUNS Ckayka 4acToTbl

A
BbixoaHas yacrota (i) ;"’
z.f
[lnanasoH ckayka 4acToTbl
CKa4oK 4acToTbl 2 [lnana3oH ckayka 4acToThl
3
Ckayok yacTothl 1 ! [lnana3oH ckayka 4acToThl
[lnana3oH ckayka 4acToThl

* Bpems

dPyHKuMoHans HaunmeHoBaHue napameTpa Owvana3oH 3agaHusA Mo

HbIW KoL yMoOn4yaHuto
F8-12 Bpems 30HbI HEYYBCTBUTENBHOCTHU OT1 0,0 c go 3000,0 ¢ 0,0c
BpalleHns Bnepen / Hasag

F8-12: 3ToT dbyHKUMOHAmNbHLIA NapameTp 3agaeT Bpems Bbixoga O Iy npu nepexode Mexay XOOoM
Bnepeq 1 pesepcoM NpuBoaa NepemMeHHoro Toka.

Puc. 8-17. Bpemsi MepTBOIi 30HbI NPV NepeKtoYeHn MeXAy XOA0M Briepen U peBepcoMm

1
BbixoaHas yacTtoTta (Fu)j

Xoa Bnepen

k|

A

I,

(Y

| b i
I Y

|

I -

= PeBepc
Bpems mepTBOIA 30HbI

dPyHKuMoHans HaunmeHoBaHue napameTpa Owvana3oH 3agaHusA Mo

HbIW KOO yMoOJT4aHuio
F8-13 Bbibop xoga B obpaTHOM HanpasneHum 0,1 0

F8-13: 3TOT oyHKUMOHAmbHbIA NapameTp onpeaensieT, paspelleH N xon B o6paTHOM HanpaBreHuu
(peBepc). Tam, roe peBepc 3anpeLleH, yCTaHOBUTL 3TOT napameTp Ha 1.

dPyHKuMoHans HaunmeHoBaHue napameTpa Owvana3oH 3agaHusA Mo
HbIW KOA yMoOn4yaHuto
F8-14 Pexwum xoaa, korga 3agaHue YacTtoThbl Hxke | O: PabGoTa Ha HWXHeM npegene 0
HWKHEro npeaena 4actoThbl YacToTbl
1: Cton

2: PaboTa c HyneBoW CKOPOCTbIO

F8-14: 370T pyHKUMOHANbLHLIM NapaMeTp 3agaeT pexum paboTbl NMpvBoAda, Korga 3agaHve 4acToThbl
HWXe HWXHero npegena 4acroThbl.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Avana3oH 3apgaHus Mo

HbIA KOA yMOnYaHuio
F8-15 CKOpOCTb HaknoHa Ot 0,00 oo 10,00 Ny 0,00y,

F8-15: ®yHKuMA perynupoBaHWsl HaKMOHa HanpaBfieHa Ha YypaBHOBELUMBAHME YPOBHS Harpysku
HECKOMbKMX ABUraTenem, KoTopble NPUBOASAT OJHY U TY Xe Harpysky.

BbixogHas yacTtoTa npmeoda nepemMeHHOro Toka ymeHbLllaeTCA No Mepe yMeHbLUEHUA Harpy3ku. Takum
06pa30M, YPOBEHb HArpy3ku apuratensa CHU>XaeTcd npu yMmeHbLUeHUn BbIXOAHOW 4acTOTbl AN OaHHOro

aosurartend, peanun3ys ypaBHoBellBaHME ypoOBHA HArpysku.

dyHkumoHan HanmeHoBaHue napameTtpa [Anana3oH 3apgaHus Mo

HbIW KOA yMonyaHuio

F8-16 [Mopor coBokynHoOro BpeMeHun nog OT1 0 go 655354 Oy
HanpsPKeHneM

F8-16: Ecnn coBokynHoe Bpems nog HanpsbhkeHuem (F7-13) pocturaet Benv4vHbl, 3a4aHHOW B 9TOM
napameTpe, Knemma uMdpoBOro BbIxoaa, 3agaHHasn Anga oyHKUun 24, okasbiBaeTcs B cOCToAHUN BKIJ1.

Hanpumep, 4Tobbl NPMBOA NEPEMEHHONO TOKa MOF BblgaTb coobuieHne Err29, korga COBOKYNHOE BpeMs
noAa HanpsikeHneM gocturaet 100 Yacos, BbINOMHUTL CreayoLine 3agaHuns:

3apaHue OnucaHue

Al1-00 =44 Mpucsoenne VDI dyHKLUmMM owmnbku 1, onpegensemor nonb3oBaTenem
A1-05 = 0000 AkTnBHoe coctosiHne VDI1 — n3 VDO1

Al1-11 =24 Mpucsoenne VDO1 dyHKUMM JOCTUIHYTOrO BPEMEHW NOA HaNpPsXXeHEM
F8-16 = 100 3apaHve nopora COBOKYNMHOrO BpEMEeHW Nof HanpshkeHvem Ha 100 yacos

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo
HbIA KOA yMOn4YaHuio

F8-17 [Mopor coBokynHoOro BpeMeHun xoaa OT1 0 go 655354 Oy

F8-17: Ecnn cosokynHoe Bpems xoga (F7-09) gocturaeT BenuuMHbI, 3agaHHOM B 3TOM MapameTpe,
Knemma uMdpoBOro BbIxoaa, 3agaHHas Ansa dyHKuun 12, okassiBaeTca B coctossHum BKI1.

dyHkunmoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIW KOA yMosn4yaHuio
F8-18 Bbibop 3awmTbl 3anycka 0: AKTnBUpPOBaH 0
1: [leakTnBMpoOBaH

F8-18: 3TOT (hyHKUMOHASbHBIA NapaMeTp onpeaenseT, akTMBMpoBaHa Ny 3aliuTa npuy 3anycke npueoaa.
Ecnu Takas sawmTa aktmuBupoBaHa (F8-18 = 1), npuBoAa NepeMeHHOro Toka He pearMpyet Ha KoMaHay
RUN, To ecTb UMeeT MecCTO BXoA Mpw rnogaye nutaHus unu c6poc owmbku. ITo nomoraeT usbexartb
HeHyY)XHOI paboTbl ABUraTens npu nogade nuTaHnsa unu cépoce oLLIMGKN.

anBOLI, nepeMeHHOro Toka OTKI4aeT (*)YHKLI,I/IPO 3alwunTbl Npu 3anycke, Korga Bbl OTMEHAEeTe KoOMaH4y
RUN.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo
HbIN KO4 yMon4yaHuio
F8-19 O6GHapyxeHne 4acToThbl, ypoBeHb 1 Ot 0,00 go Makc. 4acToThI 50,00 Ny
F8-20 'ncTepesnc oGHapyKeHus 4acToThl, Ot 0,0% go 100,0% 5,0%

ypoBeHb 1

F8-19 n F8-20: 3T aBa (byHKUMOHAnNbHbLIX NapameTpa 3adalT obHapyXeHWe YacToTbl, KOTOpas MOXET
ObITb NPUCBOEHA KNEMMaM LMdPOBOro BbIXO4a.
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F8-19: 3apaeTt ypoBeHb 0OHapyxeHus yHkumMm 3 uudpoBoro Bbixoga. Korga vactota xoga npvBoaa
MpeBbILAET YpPOBEHb OOHapyXeHus, KkrnemMmma LM@PPOBOro BbIXOAa, 3afaHHas pansa  dyHkumm 3,
OKasblBaeTcs B cOCTOsAHUKU BKIJ1.

F8-20: 3apaeTt ypoBeHb rucrepesnca ansa QyHKUMN obHapy>KeHUA 4acToTbl. OTO MPOLEHTHAA BenuunHa
rmcrepesnca YacToTbl OTHOCUTENBHO YPOBHSA 0BHapykeHust YactoTbl (F8-19).

Puc. 8-18. dyHKuns 0BHapyXeHUs 4acToThbI

BbixopHas yactota ('u) &
.'.z ‘.\'
YpoBeHb 06HapyxeHus £ ) ¥
HacroTL! (A A — L # TMcTepesuc YacToThI
N =F8-19 x F8-20
| .
I -
CurHan o6HapykeHns & ! i Bpewms (t)
yacToTkl (DO, pene) | :
|
ON !
Bpewms (t)

dyHkunmoHanb | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo

HbIW KO, yMoOJT4aHuio
F8-21 LLnprHa oBHapyxeHnst 3agaHns 4acToTbl OT1 0,0 go 100,0% 0,0%

F8-21: 3ToT dyHKUMOHAmNbHbLIA NapamMeTp 3adaeT LWWPWHY OOHapYXeHUs 3adaHus 4YacToTbl. JTO
NpoUEeHTHas BenMuYMHa OTHOCMTENbHO MakcuMmanbHOW 4YacToTbl. Korga BbixodHasi yacToTa npuBoaa
AOCTUraeT LUMPWHBI, KIeMma LudpoBOro Beixoda, 3agaHHas ans @yHKUUM 4, okasbiBaeTcsl B COCTOSIHUM
BKI1.

Puc. 8-19. lLinpnHa obHapyxeHns JOCTUrHYTON YacToThbl

BbixoaHas yactota (M'u) & y !
s \"h
3apaHue YacToThl A T '
; 1% LR L
_,:r/ 1:1\ -qupMHaoﬁHapy)KeHVIﬂ
/! i
_ |
1 1
| I
| : -
CurHan gocTUrHyTon i N
yactoter § ! i+ Bpema(y
1
| |
1 1
1 i
i i
i P
| |
| ON 1N}

T
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dyHKkunoHanb | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo

HbIW KO, YMOM4aHuIo

F8-22 BbiGop ckayka 4acToTbl BO Bpems 0: AkTBMpOBaH 1
yCKOpeHI/IF!/3aMe[J,J'IeHMﬂ 1: ,D,eaKTVIBVIpOBaH

F8-22: 3TOoT hyHKUMOHAmNbHbI MapaMeTp onpenensieT, akTMBUPOBAH JIM CKAYOK 4acToTbl BO BPEMS
ycKkopeHus/3amenneHms. Ecnm OoH akTMBMpOBaH, 4acToTa XO4a HaxoauTCca B npedenax guanasoHa
ckauka, U NpuBoA NepeMeHHOro Toka «nepeckakmBaeT» AManasoH cKaudka.

Puc. 8-20. Cka4ok 4acToThbl BO BpEMS YCKOPEHUsl/3ameaneHns

&

BbixoaHas yactota ()

¥ Dvana3soH ckauka 4acToTbl
[anasoH ckayka YacToTbl

CKayoK 4acToTbl 2

"~ Avana3oH ckayka yacToThbl

:i: [nana3oH ckayka 4acToTbl

CKayok YacToThbl 1

»Bpemsa
dyHKunoHanb | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo
HbIW KOA yMoOn4yaHuto
F8-25 Touka YacToTbl A48 NepPEKNoYeHNs OT 0,00 Ny 4O MaKC. YacToThl 0,00 Iy,

BPEMEHU yCKopeHusa 1 1 BpemeHun
yCcKopeHus 2

F8-26 Touka YyacToTbl 4N NepPeKYeHns OT1 0,00 Ny 4O MakKc. YacToThl 0,00 'y,
BpeMeHM 3ameanerms 1 n BpemMmeHmn
3ameanexHuns 2

F8-25 n F8-26: 3Tn gBa (yHKUMOHamNbHbLIX MapaMeTpa OnpeaenstoT BblIOOp BpeMeHU YycKopeHwus/
3amenneHns. OTa (PyHKUMSI aKkTMBHasi TONMbKO Toraa, Korga BblOpaH gsuraTens 1, a Bpems yckopeHusl/
3amefrieHns He nepekniovaeTca Yepes BHELLHIo knemmy DI.

Bo Bpems yckopeHusl, ecrnv yactoTa xofa MeHble F8-25, BbibmpaeTcsa Bpems yckopenus 2. Ecnm oHo
6onble F8-25, BbibpaeTca Bpems yckopeHus 1.

Bo Bpems 3amepgneHusi, ecnun Yactota xoga bonbwe F8-26, BbibnpaeTca Bpemsi 3amenenust 1. Ecnu
OHO MeHbLUe F8-26, BbiOMpaeTcst BpeMsi 3aMeaneHuns 2.

Puc. 8-21. lNepeknioveHne Mexay BpeMeHEM YCKOPEHUS U BPEMEHEM 3aMeNeHns

-

BbixoaHas yactota (M'u) 4

3apaHne 4acToThbl! |- = = = = = ==
F&-25 |-=--—

I i
| 1
I i I
FB.26 L ———
I I I i
I I 1 |
' ' | Boews (1)
L] -‘
1 i i H '
[P I i
Bpems yckopenus 1|= : : jBpems 3ameaneHus 2
L i -
| [ ] =
Bpems yckopeHus 2 Bpems 3amepnenus 1
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dyHKkunoHanb | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo
HbIW KO, YMOM4aHuIo
F8-27 BbiGop npeanoytuTensHoro xoaa tondkamu | 0: AKTMBMPOBAH 0

C KNeMMHUKa 1: JeaktusupoBsaH

F8-27: OT0T (byHKUMOHaNbHLIV MapameTp onpefensdeT BblOOp NPeanoyYTUTENBHOTO Xo4a Tonykamu C
knemmHuka. Ecnu ata doyHKUMA akTUBMpOBaHa, NPMBOL NepeMeHHOoro Toka nepexkniovyaeTcsl B COCTOAHNE
Xo4a TonYKamu C KNeMMHMKa, Koraa KomaHaa xo4a TonvkaMuy ¢ KneMMHKKa BBOAMTCH BO Bpemsi paboTbl
npueoga.

dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo

HbIW KoL yMoOn4yaHuto

F8-28 OGHapyxeHue 4acToTbl, ypOBEHb 2 Ot 0,00 oo Makc. YacToThbl 50,00 Iy

F8-29 ctepesnc obHapyXeHns 4acToTbl, Ot 0,0% po 100,0% 5,0%
YPOBEHb 2

F8-28 n F8-29: OHu npeacraBnsaoT cobown 1o xe, 4To 1 F8-19 1 F8-20. Cm. onucaHve atux napameTpos.

dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo

HbIW KoL yMoOn4yaHuto

F8-30 O6HapyxeHue yactoTbl 1 Ot 0,00 oo Makc. YyacToTbl 50,00 'y,

F8-31 OGHapyxeHne LMpKUHbI YacToTbl 1 Ot 0,0% po 100,0% (makc. 0,0%
yacToTa)

F8-32 OGHapyxeHue 4acToTbl 2 OT 0,00 oo Makc. YyacToThbl 50,00 'y,

F8-33 OGHapyXeHue LUMPUHBI YacToTbl 2 Ot 0,0% go 100,0% (makc. 0,0%
yacToTa)

F8-30 - F8-32: OTn yHKUMOHanbHble NapamMeTpbl 3adalT YPOBEHb ODHApPYKEHUS M LUMPUHBI OBYX
yactoT. MD310 obecneunBaeT ABe rpynnbl NapaMeTpoB OOHapPYXeHUs YacToTbl Ans yHKUMA 26 n 27
UMpoBOro BbIXoaa.

Puc. 8-22. O6HapyxeHue nobow AOCTUIHYTOM YacToTbl

YacroTa xoaa
. J_J—_:.
r'-. .\-.
I.*'l i- LLinpuHa oGHapyxeHus
i 4acToThl
YpoBeHb 06HapyXeHUs 4acToTbl / | | Y LLipHHa oBHapyeHNA
S Y 4acToThl
- = :
.:"'.. | | | "..'-.
A |
] i X ! _ Bpewms
| | L
ON ON
CurHan oBHapyXeHns nrp OFF I_ OFF
YacToTbl
DO unu pene
dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo
HbIW KOA yMoOn4yaHuto
F8-34 YpoBeHb 0OHapYXeHWs HyNeBoro Toka OT1 0,1% po 300,0% 5,0%
(HOMWMHanNbHbBIN TOK ABUraTens)
F8-35 3apepxka obHapyXeHUsi HyneBoro Toka OT1 0,01 c go 600,00 ¢ 0,10c

F8-34 n F8-35: 3Tn (byHKUMOHaNbHbIE NapaMeTpbl 3a4al0T YPOBEHb OBHAPYXXEHNS N 3a4ePXKKW HYNeBOoro
Toka onga yHKuun 34 undpoBoro Bbixoga. Ecnu BeIxogHOM TOK NpUBOAA paBeH Benu4yvHe, 3aJaHHON B
F8-34, unn mMeHbLLe Hee, a NPOOOIMKUTENLHOCTL NpeBbIllaeT BEeNWYuHy, 3afaHHylo B F8-35, knemma
UMpoBOro Bbixoaa, 3afaHHasa ansa yHkumm 34, okasblBaeTca B nonoxeHun BKI1.
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Puc. 8-23. 3agepxka 06HapyXeHWs HyrNeBoro Toka

BbixoaHoM TOK

YpoBeHb 06HapyxeHus
HyneBoro Toka

: Bpems
: -
1
CurHan obHapyxeHus :
HyneBoro Toka :
i
]
1
: Bpems
T -
i ]
S
3apepikka oGHapyxeHus
HYJ1eBOro Toka
dyHkumoHanb | HammeHoBaHue napameTpa [Owvana3oH 3agaHusA Mo
HbIW KOp, yMoOJT4aHuio
F8-36 Mopor BbixoAa NpeBbILLEHNSA TOKa 0,0% (obHapyxeHusi HeT) 200,0%

Ot 0,1% po 300,0%
(HOMUHanbHbLIV TOK ABUraTens)

F8-37 3agepxka obHapyxeHus Bbixoga OT1 0,00 c go 600,00 ¢ 0,00 c
NpeBbILLIEHNS TOKa

F8-36 n F8-37: 3Tn yHKUMOHanNbHbIe NapamMeTpbl 3a4at0T 3alnUTy OT MPEBbILEHUS TOoKa ANA PYHKUMM
36 umdposoro Bbixofa. Ecnu BeiIxogHOM TOK NpyBOAA paBeH BenuyuHe, 3agaHHon B F8-36, unm meHblue
Hee, a NPOAOIMKUTENBHOCTL MPEBbLILWAET BenuuuHy, 3agaHHyo B F8-37, knemma uudposoro Bbixoaa,
3agaHHasa ons oyHkunm 36, okasbiBaeTcs B nonoxeHun BKI1.

Puc. 8-24. O6HapyxeHne BbIXOQHOro TOKa, NpeBblLLatoLLero npegen

BbixogHOM TOK 1

Mopor npeBbIweHus
BbIXOHOIO TOKa

Y

Bpems
CurHan oGHapyxeHus
npeBbILWeHNSA BbIXOAHOMO
ToKa

=i

e s et

*  Bpems

B
3apepikka oGHapyXeHus
npeBbIlWeHNs BbIXOAHOTO
ToKa
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dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo

HbIA KOO YMOJTYaHUIo

F8-38 O6HapyxeHue Toka 1 Ot 0,0% ao 300,0% 100,0%
(HOMMHanbHLIV TOK ABUraTens)

F8-39 LLinpnHa obHapyxeHus Toka 1 OT1 0,0% go 300,0% 0,0%
(HOMMHanbHbLIV TOK ABUraTens)

F8-40 OGHapyxeHue Toka 2 Ot 0,0% po 300,0% 100,0%
(HOMMHanNbHLIV TOK ABUraTens)

F8-41 LLinpunHa obHapyxeHus Toka 2 Ot 0,0% go 300,0% 0,0%

(HOMUMHanNbHLIV TOK ABUraTens)

F8-38 n F8-41: 3Tn dyHKLMOHaNbHbIE NapameTpbl 3a4alT YPOBEHb OOHAPYXEHMS U LUMPUHBI Toka 1 1
ToKa 2 ana dyHkumMn 28 1 29 umdposoro Bbixoda. Ecnn BbIXogHOW TOK npuBoAa AOCTUraeT LUMPUHBI,
Knemmbl LUMPOBOro BbiIXxoAa, 3afaHHble And pyHKUmMI 28 n 29, okasbiBaloTcs B nonoxeHuu BKIJI.

Puc. 8-25. O6HapyxeHune ntobon 4OCTUTHYTON YacTOThbI

CvrHan obHapyxeHus Toka (IFF

DO unu pene

= = = =% LnpuHa oGHapyxeHuns Toka

BbixogHom Tok
————— ocfmmmmmm e o= == = == = llIpUHa OGHapPYXEHNA TOKA
YpoBeHb 0GHAPYKEHNS TOKA = = = = e e = 5 Ot 1
e f e i B e SEED, YRR
1 o 1 I
1 i [ | i i
1 11 1 I
1 | 1 ]
1 i T | ] ]
| I | I 1 1 ]
i L I ] ] I
[ J [ | ] ]
lLom Lo I oy |

dyHkunmoHanb | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo
HbIW KoL yMoOn4yaHuto
F8-42 DYHKLMA CUHXPOHU3aLUN 0: AkTBMpOBaHa 0
1. eakTnBmpoBaHa
F8-43 KaHnan 3agaHus BpemeHu xoaa 0: 3apaetcsa F8-44 0
CUHXPOHU3aLmu 1: All
2: Ai2
3. Al3
(100% aHanorosoro Bxoaa
COOTBETCTBYET BenuyuuHe F8-44)
F8-44 Bpems xoga CMHXpOHM3aLMu O71 0,0 ao 6500,0 MuH 0,0

F8-42 n F8-44: 3Tn (yHKUMOHArbHbIE MapamMeTpbl OnpeaenstoT (YHKUMIO CUHXPOHM3aLMKM npuBoaa

nepeMeHHoro Toka. Kak TonmbKO (YHKUMSA akTUBMpOBaHa,
CUHXpOHM3aumMlo C 3anycka. Korga [OCTUIHYTO 3ajaHHOe BpeMs Xoda CUMHXPOHM3auuu,

npmeog nepemMeHHOro TOKa HaduHaeT

npuson

NepeMeHHOro Toka aBTOMATUYECKM OCTaHaBNMBAETCH, U Knemma uudpoBOro BbIXO4a, 3afaHHas Ansi
dyHkuum 30, okasbiBaeTcsa B nonoxeHum BKIT.

MprBOA NepeMeHHOro Toka HauMHaeT CMHXpoHU3aumio ¢ 0 3aHOBO Nocne Kaxaoro 3anycka. Bel moxeTte
npocmaTpuBaTb BpeMda xogaa cuHxpoHusauyum B U0-20.

dyHKkunoHanb | HammeHoBaHue napameTpa [Onana3oH 3agaHus Mo

HbIW KoL yMoOn4yaHuto
F8-45 HwxHU npegen HanpsikeHusa Bxoga All OT1 0,00 B go F8-46 3,10 B

F8-46 BepxHun npegen HanpsikeHus Bxoga All Ot F8-45 0o 11,00 B 6,80 B

F8-45 n F8-46: OTn ABa (byHKUMOHAaNbHbIX NapaMeTpa ykasblBaloT, HAXOAUTCS NN BXOAHOE HanpsiKeHve
All B gmanasoHe 3apaHus. Ecnu Bxoa All 6onblue, yem F8-46, unu mMmeHblle, Yem F8-45, knemma
undposoro BbiIxoAa, 3afgaHHasa ana yHkumm 31, okasblBaetcs B nonoxeHun BKI1.
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dyHkumoHan HanmeHoBaHue napameTtpa [Anana3oH 3apgaHus Mo

HbIX KOA yMoOn4aHu1Io
F8-47 Mopor TemnepaTypbl MOAYNS Ot 0°C go 100°C 75°C

F8-47: 3TOT byHKUMOHaNbHLIM NapameTp 3adaeT nopor TemnepaTypbl Moaynsi. Korga temnepatypa
TennoobMeHHMKa AOCTUraeT BENUYMHBI, 3agaHHon B F8-47, knemma umdpoBOro BeixoAa, 3agaHHasi ons
dyHKuuKM 35, okasbiBaeTcsa B nonoxeHun BKIJL.

dyHkumoHan HanmeHoBaHue napameTtpa [Avana3oH 3apgaHus Mo
HbIW KOA yMOn4yaHuio
F8-48 Pexum paboTbl oxnaxgaroLero 0: PaboTta Bo Bpemsi paboTbl 0
BEHTUNSITOpa npueoaa
1: PaboTa B HenpepbIBHOM
pexvme

F8-48: 3TOT (hbyHKLMOHANbHBIV NapamMeTp 3a4aeT Pexnm paboThl OXnaxgaLero BEHTUAsTopa.

0. PaboTta BeHTUNATOpa BO Bpems paboTbl npmBoga
BeHTnnatop pabortaeTr BO Bpemsa pabotel npuBoga. Korga npuBOoag ocTaHaBnvBaeTcs,
BEeHTUNATOp paboTaeT, koraa TemnepaTypa TennoobmeHHUKa noaHumaetcs Bbie 40°C, u
OCTaHaBNMBaEeTCs, KOraa TemMneparypa TennoobmeHHuKa onyckaeTcs Huke 40°C.

1. PaboTa B HeMpepbIBHOM pexume

BeHTunatop BkntovaeTcst  paboTaeT nocne BKIKYEHWS NMUTAHUS.

dyHkumoHan HanmeHoBaHue napameTtpa [Anana3oH 3apaH Mo
HbIN KOf, YMOJI4aHUIO

F8-49 YacTtoTa aktnuBusaumm Ot vacTtoTbl rMbepHaumm (F8-51) | 0,00 Ny
00 makc. yactoTbl (FO-10)

F8-50 Bpems 3agepxkn aktBaumm OT10,0 c go 6500,0 c 0,0c

F8-51 YacTtoTa rubepHaumm Ot 0,00 'y, oo YacToThbl 0,00y,
aktneauum (F8-49)

F8-52 Bpemsi 3agepxku rubepHaumm OT1 0,0 c oo 6500,0 c 0,0c

F8-49 — F8-52: 3Tn dyHKUMOHamMbHbIE MapameTpbl onpeaensoT yHKuMo rmbepHaumm N akTmBaumun B
cuctemax nogaum Bogdbl. OObIMHO 3apjaeTcs yacToTa aKkTuBauuW, paBHas vacToTe rmbepHauuu, mnu
bonbwe Hee. Ecnu oHmn 3agaHsl Ha 0, yHKUMS geakTuBMpyeTCS.

Bo Bpemsi paboTel npvBopa, korga 3agaHue 4YacTtoTel paBHO F8-51 vnm MeHblie Hero, npuBoAa
nepemMeHHOro Toka BXOAMT B COCTOSHME rMbepHaLumm nocne 3agepXku, 3agaHHonm B F8-52.

B coctosHuM rubepHaummn, Korga 3agaHue 4acToTbl paBHO F8-49 wnu Gonbwe Hero, npveof
nepemMeHHOro Toka akTUBMPYeTCH nocne 3adepxku, 3agaHHon B F8-50.

Korga nctouHukom yactoTbl saiBnsietcs ML, FA-28 onpegensieT, 6ygeT nu BeinonHATbCA paboTa MU B
cocTosiHMM rmbepHaunm (Bbldop paboTbl M npyn octaHOBKE).

dyHkumoHan HanmeHoBaHue napameTtpa [Anana3oH 3apgaHus Mo

HbIW KOZ yMon4yaHuio
F8-53 Tekylee BpeMs xoaa Ot 0,0 go 6500,0 MUH 0,0 MUH

F8-53: 310T dyHKUMOHanNbHBIM NapaMeTp 3agaeT Tekyllee Bpems xoga. Ecnm Tekywee Bpemsa xoga
JocturaeT BenuyuHbl, 3aaHHOW B 3TOM nNapaMmeTpe, Knemma uudpoBOro BbIXxoda, 3adaHHas Ans
dyHKuum 40, okasbiBaeTcsa B nonoxeHum BKIJ.
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Fpynna F9: HeucnpaBHOCTM M 3awumMTa

®PyHKuMoHanbs HaumeHoBaHue [Ovnana3oH 3agaHua Mo
HbIN KO4 napameTpa yMon4yaHu1io
F9-00 Bbi6op 3awmTel gBuratens ot | 0: AKTMBMpOBaH 1
neperpysku 1: JeakTnBmpoBaH
F9-01 KoadppmumeHT 3awuThbl O71 0,20 go 10,00 1,00
nBurartenst oT neperpysku

F9-00 1 F9-01: ®dyHKUMA 3awmuThl ABMraTensa oT neperpysky oLueHUBaeT YpOBEHb Neperpysku asuratens
Ha OCHOBaHMM OOPaTHOM KPUBOW OTCTaBaHUA MO BPEMEHW.

Ecnu 3awmTta aBuratens OT Neperpysku geakTMBMpOBaHa, ABUraTeNb MOXET OKasaTbCsl NOBPEXKAEHHbLIM
n3-3a neperpesa. [1o3aTomMy Mbl NpeanaraeMm ycraHaBnuBaTb TeEpMopene Mexay npuBoAoM NepeMEHHOro
TOKa W gBuraTenem.

O6paTtHas Kp1Bas OTCTaBaHUS MO BPEMEHU:

220% x F9-01 x HOMMHanNbHbLIN TOK ABUraTens

Ecnu Harpyska octaeTcsi Ha 3TOM YpOBHE B Te4YeHWe OOHOM MUHYTLI, NPUBOL NEPEMEHHOMO Toka
coobLaeT 06 ownbke neperpyskn ABuraTerns.

150% x F9-01 X HOMMHanbHbLIN TOK ABUraTens

Ecnu Harpyska ocTaeTcs Ha 3TOM YpOBHe B TeuyeHue 60 MWHYT, MPWBOA NEpPEMEHHOro Toka
coobLaeT 06 ownbke neperpyskn Asurartensi.

3agatb F9-01 Ha oOcCHOBaHUWM aKTUYEeCKOW CNocoBHOCTM ABuratens BblOepXKMBaTb Meperpysku.
Cnvwkom Gornblloe 3ajaHne MOXET NoBpeauTb ABuraTenb, Tak Kak ABUrateflb B TakOM Crlyqae MOXeT
neperpeTbcsl, OOHAKO TMpMBO4 MNEPEMEHHOr0 Toka He coobwaer 06 owubke un  ucnonHser
COOTBETCTBYIOLLYIO 3aLUmTy.

®PyHKuMoHanbs HaumeHoBaHue Ovnana3oH 3agaHua Mo
HbIN Kopg napameTpa yMon4yaHuio
F9-02 KoaddpmumeHT npuoctaHoekn | OT 50% go 100% 80%

3alWunThl ABuraTens ot

neperpysku

F9-02: MNMpnBoa nepemMeHHOro Toka MMeeT YHKLMI0 NPUOCTAHOBKU 3aluuTbl ABUraTens oT neperpysku,
KoTopas 3abnaroBpeMeHHO HanoMuHaeT O Meperpyske ABuratensi ¢ nomoLlbio yHKUMM 6 umncpoBoro
BbIxoaa.

Korgaa cOBOKyMHbIN BbIXOOHOW TOK MPMBOAA MEPEMEHHOro Toka AOCTUraeT npeBbileHus obpaTHOM
KpMBOW OTCTaBaHusA no BpemeHu X F9-02, knemma DO, 3ajaHHasa Ang aTou yHKUUW, BblAAeT curHarn
BKIJ1.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIW KOA yMOnYaHuIo
F9-07 O6GHapyxeHne KOPOTKOro 3amblkaHunst Ha | 0: AKTMBUPOBaHO 0

3eMI10 Nocre BKIIYEHNS NUTaHnS 1: [leakTMBMpPOBaHO

F9-07: 3TOT (byHKLUMOHANbLHbBIA NapaMeTp OnpeaensieT, HYXXHO NI ODHapyXeHWe KOPOTKOro 3aMblKaHWUS
Ha 3eMm nocrie BKMAYeHns nutaHus. Ecnu ata gyHKuua aktmBuMpoBaHa, Ha kremmax UVW npusoga
NnepeMeHHOro Toka OyadeT BbIXOA HanpshKeHWst B TEYEHWE HEKOTOPOro BPEMEHM MOCIE BKITHYEHWUSsI
nMTaHus.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIX KOopf yMon4yaHuio
F9-08 HanpsixeHne gencrteusa 6noka TOpMOXeHMst Ot 700 no 800 B 780 B

F9-08: HanpsikeHne penictBusa 6noka topmoxenus Vbreak gormkHo ygoBneTtBopsaTb ycrioButo 800 =
Vbreak = (1,414 x Vs + 30). VS — 9TO BXO4 HanpsiKeHUsi NUTaAHMA MEPEMEHHOro TOKa Ha MNpuBOL
nepemMeHHOoro Toka.

BHMMaHuWe: HenpaBwnbHOE 3afjaHWe 3TOro napameTpa MOXeT MpUBECTM K aHomanbHol paboTte
BCTPOEHHOro 611oka TOPMOXEHWS.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Anana3oH 3apaHus Mo
HbIA KOA yMOnYaHuIo
F9-09 3HayeHMs BpeMeHn aBToMaTU4eCcKoro Ot 0po 20 0

cbpoca

F9-09: 3TOT (pyHKUMOHAMNbHLIN NapameTp 3aaaeT paspelleHHble 3HaYeHUs BPeMEHW aBTOMaTUYeCcKoro
cbpoca owubkn. Ecnum  3HayeHuss BpemeHM cBpoca MpeBbialoT BenNuuMHY, 3adaHHylo B 3TOM
napameTpe, NpVUBOA NEPEMEHHOI0 TOKa COXPaHSAeT COCTOSHNE OLLIMOKM.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIN KO4 yMO4YaHu1Io

F9-10 Beibop gencteusa DO Bo Bpems 0: He pevicteyet 0
aBToMaTm4yeckoro cbpoca 1: OewnictByeT

F9-10: 3TOT hyHKUMOHAmMBHLIV NapaMeTp pewaet, bygeT nv knemma undpoBoro Beixoaa, 3agaHHas onsi
3TOro BbIXxoAa ownbku, AecTBOBaThL BO BpeMsi cOpoca oLmnbku.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIX KOZ yMon4yaHuio
Fo-11 3agepxka aBTomaTMyeckoro copoca O10,1cpo10,0c 10c

F9-11: 3TOT (hyHKUMOHANbHLIA NapamMeTp 3aJaeT 3afepXxKy aBTomaTudyeckoro cbpoca nocrne Toro, Kak
Np1BO4 NEepeMeHHOro Toka coobuiaeT 06 owmnbke.

dyHkumoHan HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo
HbIA KOA yMOn4YaHuIo
F9-12 Bbl6op 3almTbl OT NOTEpPU BXOAHOW (hasbl 0: AkTMBMpoBaHa 1

nuTaHus 1: fleakTnBMpoBaHa

F9-12: 3T1oT dyHKUMOHaNbHbBIM NapaMeTp onpegensiet, OygeT Nv BbIMOMHATLCA 3awyTa OT MnoTepu
BXOOHOW (pasbl NUTaHUS.

dyHkumoHanb HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo
HbIW KOA yMOnYaHuio
F9-13 3awuTa oT NoTepun BbIXogHOW dasbl 0: AkTMBMpoOBaHa 1

nuTaHus 1: fleakTnBMpoBaHa

F9-13: 3T1oT dyHKUMOHaNbHbBIM NapaMeTp onpegensiet, OygeT Ny BbIMOMHATLCA 3alyTa OT MnoTepu
BbIXOAHOW dhasbl MUTaHUS.

dyHkumoHan HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo

HbIA KOA yMOn4YaHuIo
Fo-14 Owwnbka 1-ro Tuna Ot0po51 -

F9-15 Owwnbka 2-ro Tuna Ot10po51 -

F9-16 Owwubka 3-ro (nocrnegHero) Tuna Ot0po51 -

F9-14 — F9-16: OTn byHKUMOHanNbHbIE NapamMeTpbl PErMCTPUPYIOT TUMbl NOCregHnx Tpex owubok. 0
O3HayaeT OTCYTCTBME OLUMOKM.

dyHkumoHan HanmeHoBaHue napameTtpa OnucaHue

HbIA KOZ4

F9-17 YacTtoTta nocne 3-1 ombKu BocnpoussoanT 4acToTy, UMEeBLLYIOCS NpuU
BO3HUKHOBEHWW NocrnegHen owmnoku

F9-18 Tok nocne 3-1 owmnbkm Bocnpon3BoguT TOK, MMEBLLMIACS Npu
BO3HUKHOBEHWW NocnegHen owmnoku

F9-19 HanpspkeHue Ha wnHe nocne 3-# oWmnbKm Bocnpon3BoauT HanpsXXeHre Ha LUMHE, UMeBLLEeCs
Npn BO3HWKHOBEHWUW NOCNEeAHEN OLNBKN
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dyHKkunoHanb | HammeHoBaHue napameTpa OnucaHue
HbIW KOp,
F9-20 CoctosHue DI nocne 3-i1 ownbkun Bocnpounssogut coctosiHne DI, nmeBLueecs npu
BO3HWMKHOBEHMMN NocneaHemn owmoKn
Bitd | Bitd | Bit7 | Bité | Bit5 | Bitd | Bit3 | Bit2 | Bit1 | Bit0D
D10 D DIE DIF D6 DI5S D4 DI3 Di2 DN
Ecnu DI Bkn., 3aganHue 6yaet 1. Ecnu DI BbIkn.,
3apaHue byget 0. BocnponsBoauTcsa aKkBMBaneHTHasi
aecatepuyHas BenuymHa, npeobpasoBaHHas 13
OBOWUYHbIX 3aaHWMA.
F9-21 CocTosiHMe knemMmbl LncpoBoro Beixoda BocnpounsBoanT coctosiHue BCex KremMm LMdpoBoro
nocne 3-1 ownbKkn BbIXOAa NPV BO3HWKHOBEHWM NOCIeaHeN OLIMOKU
‘ Bitd | Bitd ‘ Bitd ‘ Bit1 ‘ Bitd ‘
D02 DO1 RELZ REL1 FMP
Ecnu BbIxogHas knemma BKn., 3agaHue byaet 1. Ecnu
BbIXOAHasA KneMMma BblkI., 3agaHue byget O.
BocnpounsBoanTcs skBMBaneHTHast gecsatepuyHas
BENUYMHA, Npeobpas3oBaHHasi 3 ABOUYHbIX 3a4aHWUN.
F9-22 CocTosiHMe nNpuBoaa NEPeEMEHHOro Toka 3apesepBrpoBaHo
nocrne 3-1 ownobKn
F9-23 TekylLee BpeMsi Nof, HanpskeHWeM nocne | BocnpousBoauTcs Tekyllee BpeMSs MO HaNpsbkeHWEM
3-11 owmnbKun nocrne nocneaHen owmnokn
F9-24 Tekywee Bpems paboTbl nocne 3-n BocnpouseoaunTca Tekyliee Bpemsa paboTbl nocne
OLLNGKK nocrnenHen owmnbkn
F9-27 YacTtoTta nocne 2-i omnobku To xe, yto u gna F9-17 — FO-24
F9-28 Tok nocne 3-1 ownbkm
F9-29 HanpshkeHne Ha wuHe nocne 2-i ownbkm
F9-30 CocTtosiHne DI nocne 2-i owmnbku
F9-31 CocTosiHue knemMmbl LMdPOBOro Bbixoaa
nocre 2-m ownobKn
F9-32 CocTtosHue nprMBoAa NepeMeHHOro Toka
nocre 2-m ownobKkn
F9-33 Tekylee BpemMs Nof HanpsKeHMem nocrne
2-1 owmnbKK
F9-34 TekyLiee Bpemsi paboTbl nocre 2-i
owmnbku
F9-37 YacTtoTta nocne 1-i owmnbku To xe, yto n gna F9-17 — F0-24
F9-38 Tok nocne 1-1 ownbkm
F9-39 HanpshkeHne Ha wwuHe nocne 1-n ownbkm
F9-40 CocTtosiHue DI nocne 1-i owmnbku
F9-41 CocTosHue knemMmbl LMdPOBOro Bbixoaa
nocrne 1-1 ownokn
F9-42 CocTosiHMe NpuBoAa NEPEMEHHOIO ToKa
nocne 1-1 ownokn
F9-43 TekyLLee BpeMsi NOA HANPs>KEHEM nocne
1-14 owmbBKM
F9-44 Tekywee Bpems paboTbl nocne 1-i

OLLMOKK
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F9-17 — F9-44: 3Tn yHKUMOHanbHbIE MapameTpbl 3a4aloT YacToTy, TOK, HampsKeHWe Ha LinHe,
coctosiHue DI, cocTosiHue knemmbl LMPOBOro BbIxoAa, COCTOAHWE NpUBOAAa NEPEMEHHOrO TOKa, BPEMS

nop, HanpsPKeHMeM 1 BpeMsi paboThbl MPY BO3HUKHOBEHUN TPEX OLLMBOK.

PyHKUNOHaNb

HbIA KOZ4
F9-47

HanmeHoBaHue
napameTpa

Bblbop gelicteuii
3aWmnThl OT ownboK 1

[dvana3oH 3agaHus

0: OcTtaHoBKa Mo MHepLmMn
1: OcTaHoBKa B COOTBETCTBUM C PEXMMOM OCTAHOBKM
2: MpoaomkeHue xoaa

Lindopa un3 paspsga egunnu: MNeperpyska gsurartens
(Err11)

Lindpa mn3 paspsga gecatkos: Notepsa dasbl Bxoaa
nutaxusa (Errl2)

Lindopa mn3 paspsiga coteH: Noteps casbl BbiIxoaa
nutanusa (Errl3)

Lindpa un3 paspsaga Teicay: BHewHss ownbka (Errl5)

Lindppa n3 paspsga gecatkos Teicay: Owmnbka
3agaHud no wuHe (Errl6)

Mo

YMOJI4aHUIO

00000

F9-48

Bblbop gelicteuii
3anTbl OT OLUNOOK 2

Uundopa 13 paspsiga eauHny,; 3apesepBupoBaHa

Uundppa u3 paspsiga gecsAtkos: Owmbka cUMTbiBaHUA-
3anucu EEPROM (Err21)

0: OcTaHoBKa Mo MHepLum

1: OcTaHoBKa B COOTBETCTBUM C PEXMMOM OCTaHOBKM

Lndppa 13 paspsiga coTeH: 3apesepBupoBaHa

Lindpa un3 paspsaga Teicay: 3apesepBrpoBaHa

Lindpa 3 paspsiga gecaTtkos Tbicay: JOCTUIHYTO
COBOKynHoe Bpems xoaa (Err26)

0: OcTaHoBKa No MHepUnn

1: OcTaHoBKa B COOTBETCTBUM C PEXMMOM OCTaHOBKM
2: MNpopomkeHue xoga

00000

F9-49

Beibop gencreuii
3aWnThl OT OLINOOK 3

Lindpa un3 paspsga eamHnud: Owmnbka 1,
onpepensemas nonb3opatenem (Err27)

0: OcTaHoBKa Mo MHEePLMK

1: OcTtaHoBKa B COOTBETCTBUM C pexXxMmMmom OCTaHOBKMU
2: MpogomnxeHne xoaa

Lindpa un3 paspsaga gecarkos: Owmnbka 2,
onpegensaemas nonb3osatenem (Err28)
To e, 4TO 1 undppa u3 paspsaa eamHuy,

Lindpa un3 paspsga coteH: [JocTUrHyTo Bpems nog,
HanpsxeHvem (Err29)
To ke, 4To U umMdpa 13 paspsaa eanHnL

Lindpa un3s paspsaga Teicay: MNoteps Harpy3ku (Err30)
0: OcTaHoBKa No MHepLuun

1: OcTaHoBKa B COOTBETCTBUW C PEXMMOM OCTaHOBKU
2: MNpopomkeHue xoaa npu 7% HOMUHaNbLHON YacTOTbI
ABuratensi  BOCCTaHOBIIEHVEe A0 3a4aHNs 4acToThl,
€CInn Harpyska He TepsieTcs

Lndpa n3 paspsga gecatkos Toicay: [NoTepsiHa
obpatHoe Bo3gevicteue MU Bo Bpemsa paboTbl
npusoga (Err31)

To xe, 4To 1 umdpa 13 paspsaa eavHnL

00000
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PyHKUNOHaNb
HbIA KOZ4
F9-50

HamnmeHoBaHue Owvana3oH 3apgaHus

napametpa

Bbibop gelicteuii 0: OcTaHoBKa MO UHEPLMK

3aWKTbl OT OWKnbBoK 4 1: OcTaHoBKa B COOTBETCTBUN C PEXMMOM OCTAHOBKM

2: MpoaomkeHue xoaa

Lindpa un3 paspsga eamHnd: Cnvwkom 6onbluas
olwmbka obpaTHOro Bo3gencTams no ckopoctu (Err42)

Lindpa n3 paspsga gecartkos: 3apesepBupoBaHa

Lndppa u3 paspsiga coTeH: 3apesepBupoBaHa

Lindpa un3 paspsaga Teicay: 3apesepBrpoBaHa

Lincdbpa u3 paspsga OecATKOB ThICAY:
3apesepBupoBaHa

Mo
yMoJ4aHuio
00000

F9-47 — F9-50: B3Tn (pyHKLMOHamNbHbIE NapamMeTpbl 3a4a0T PEXUM AeNCTBUS NPUBOAA NEPEMEHHOIO TOKa
npv BO3HUKHOBEHWUM OLLNOKMN.

0. OcTaHoBKa no nHepumn

MpunBog NnepeMeHHOro Toka BoCcnponsBoauT “Err” n nocne aToro octaHaBnuBaeTCs.

1. OcTaHoBKa B COOTBETCTBUM C pexXxmmom OCTaHOBKN

lMpuBOA NepeMeHHOoro Toka BoCcnpounssoauT “A” U ocTaHaBNMBaeTCA B COOTBETCTBUN C PEXMMOM
OocTaHoBKM. [locne ocTaHOBKM NPMBOA NEPEMEHHOrO TOKa BOCnpom3BoaunT “Err”.

2. MpoaoomkeHne xoda

MpuBOO nepemeHHOro Toka npoaorhkaeT paboTaTb M BocnpousBoaut “A”. YacTota xopa
3apaeTtcs B F9-54.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIA KOA yMOn4YaHuIo
F9-54 Bblbop yactoTbl Ans 0: Tekywas 4YactoTa xoga 0
NpoAomKeHnsa paboTel nocne 1; 3apaHne yacToThl
oLmnbku 2: BepxHuii npegen 4actoThbl
3: HmxHun npegen 4actoTbl
4: Pe3epBHas yacToTa nocrne aHoManum
F9-55 PesepBHasi yactoTta nocne Ot 0,0% po 100,0% (makc. yacTtoTa) 100,0%
aHomManuu

F9-54, F9-55: 3Tn yHKUMOHanNbHbIEe NapameTpbl OMpedenslT 4YacToTy XO4a MnpvMBOoAa MNEpPEeMEHHOro
TOKa, ecnun Npuv BO3HUKHOBEHUW OLIMOKM BbiOpaH BapuaHT «[lpogomkeHne xopa». 3agaHue BEMUYMHDI
F9-55 — 370 npoueHTHasa BeniM4MHa MakCMManbsHOM YacToThl.

dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIA KOA yMOn4YaHuIo
F9-59 Bbibop yHKUMM NpOXOXKAEHNS OT0p02 0
NpoBasioB MOLLHOCTH
F9-60 YpoBeHb HanpsbxkeHust npn otmeHe | OT 80% o 100% 85%
PYHKUMM NPOXOXKAEHMSA NPOBanoB
MOLLIHOCTH
F9-61 Bpems oLieHkn BocCTaHOBMNEHMS O10,0c00100,0c 0,5¢c

HanpsXxeHua WnHbl nocne
nposana MOLHOCTH
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dPyHKuMoHans HaunmeHoBaHue napameTpa Owvana3oH 3agaHus Mo
HbIW KoL yMoOn4yaHuto
F9-62 YpoBeHb HanpsXXeHns npu Ot 60% po F9-60 80,0%
aKkTMBauum yHKLUK
NpoxXoXxaeHns NpoBanos
MOLLIHOCTM
F9-71 KoadhdomumeHT Kp npoxoxaeHus Ot 0 go 100 40
NpoBanoB MOLLHOCTK
F9-72 WHTerpanbHbI KoaddurumeHT OT1 0 po 100 30
NPOXOXAEHUS NPOBarnoB
MOLLIHOCTM
F9-73 KoadhdomumeHT Kp npoxoxaeHus O10,0c0o03000c 20,0c
npoBasnoB MOLLHOCTU

F9-59 — F9-62: 3K (pyHKUMOHAmNbHbIE NapameTpbl OnpeaenstoT (YHKUMIO NPOXOXAEHMS NpoBanos
mMowHocTu. Korga mpomucxoguT MrHOBEHHas noTeps MOLWHOCTW WUAWM BHEe3aMnHbl npoBan MOLLHOCTMH,
npuBO4 MNEPEMEHHOro TOoKa KOMMEHCUPYET CHWXKEHWE HamnpsbkeHUs Ha LUMHEe MOCTOSHHOro Toka C
obpaTHbIM BO3AENCTBMEM MO SHEPTUUN B PearlbHOM BPEMEHU MYTEM CHUXKEHUSA BbIXOLHOM YacToThl.

F9-59 = 1: Korga npoucxoguT npoBasi MOLIHOCTM, NPUBOAL MepeMeHHoro Toka 3amegnsetcda. Korga
Bpemsi GbICTPOro NMMHENHOro BO3pacTaHWs HaMNpPsKEHWS Ha LUMHE HE MPEeBbIWAET BENUYNHY, 3a4aHHYI0 B
F9-61, npMBoa nepemMeHHOro Toka ycKopsaeTcsa 4O 3a4aHus 4acToTbl.

F9-59 =

2: Korga npoucxoamTt nposasq MOLWHOCTKU, NpuBOo4 MNMepemMeHHOro TOoKa 3amMeanaeTtcda Oo
OCTaHOBKMW.

Puc. 8-26. ®yHKUMS NPOXOXAEHUSA NPOBAIOB MOLLHOCTH

Hal'lpﬂ)l(eHI/Ie Ha WnHe F
k.

F9-62

OYHKUMS YPOBHS HANPSHKEHNS MU
aKTVBaLM NPOXOKAEHUS NPOBanos
MOLLHOCTU aKTUBMPOBaHa

F9-60

OYHKLMS YPOBHS HANPSHKEHMS! Mpu
aKTVBALMY MPOXOXAEHNS NPOBanos
MOLLHOCTY [JeaKTVBMpOBaHa

F9-61 (Bpems OLEHKM BOCCTAHOBIEHMS
|HanpshkeHMs Ha LWKHE nocnie nposana

'MOLLHOCTI

v

YactoTa xoda &

YacToTa xopa 4

Fa.58 = {:|3ameaneHue
¥
-
I i 1 Ll
s R4 A A
Marmal e ! Aeenlerstion oo Marmal |
CraHpaptH.  OcTaHoBka Bpewms 4 OcraHoBka CTaHpapTHbIR |
xof yckopeHus/  yckopeHus/ yckoperus/ xof '
3aMedneHns  3amepneHus  3ameaneHus
i F3.59 = 7. [ 32MeANeHYE A0

OCTaHOBKK

CraHpapTH.
xof,

OcraHoBka Bpewms 4
yckoperusi/  yckopeHus/
3aMeaneHns  3amenneHus

L J

-177 -



PykoBOACTBO N0 aKcnyaTaunm 'masa 8. OnncaHue napameTpoB PyHKLUN

MpumeyaHue:

F9-63

B pexvMme NOCTOSIHHOIO KOHTPOMS HaMpsKeHUs Ha LWWHe, Korga BOCCTaHaBNMBaeTCs NUHENHoe
HanpsbkeHWe, NpUBOL NepeMeHHOro Toka MpoAorKkaeT YCKOpeHue A0 LeneBoin 4YactoTol. B pexvme
3amMeneHnsa 0O OCTaHOBKW, KOraa NMHerNHoe HanpskeHne BOCCTaHaBNUBaETCs, NPUBOL, NepeMeHHOro
ToKa npogonxkaeT 3ameanatbesa Ao 0 'y n octaHaBnuBaeTcs.

®PyHKUMA NPOXOXAEHWS MpoBanoB MOLWIHOCTM MpedHa3HadeHa Ans obecneyeHus 3ameaneHus
ABuratens Ao HOPMarbHOW OCTaHOBKM MPU OTKNOHEHWUSX NMHENHOro HanpsXXeHusa 1 Ans nycka cpasy
nocrne TOro, Kak IMHENHOe HarnpshXXeHne BOCCTaHaBMNMBAETCA A0 HOPMarnbHOro. JTO [OMKHO
npegoTBpaTUTL BHe3anmHyld OCTaHOBKY [ABuratens no wuHepuum wu3-3a owwnbku HegocTaTka
HanpspkeHUst NPy aHOManbHOM NMHEVHOM HanpsixkeHun. B cuctemax ¢ 6onbLUO MHEpUUer oCTaHOBKa
aBuratens no MHepuuMu nNpOUCXOAMT oyeHb gonro. [locrne Toro, kak nMHEeWHOoe HanpsxeHue
BOCCTaHaBNMBaeTCs [0 HOpManbHOro, nepesanyck AsuraTens A0 BpalLlEeHWs C BbICOKOW CKOPOCTbIO
npuBedeT K ownbke neperpysky UNu NpeBbILLEHNS ToKa NpMBOAa NepemMeHHOoro Toka.

dyHkumoHanb | HammeHoBaHue napameTpa [Avnana3oH 3apgaHus Mo

HbIW KoL yMoOn4yaHuto
Bbi6op 3alwmThl OT NoTepu 0: AkTmBMpOBaH 0
Harpysku 1: NeakTnBupoBaH

Mpynna FA: ®yHkuua NMAQ

®yHkuma MU0 (MponopumoHanbHbIN + MHTErpanbHbIi + MPOU3BOAHBIN) UCMONb3yeT 06paTHyl CBSA3b
CMUCTEMbl AN yrnpaBneHusl 3aMKHYTbIMW KOHTYpaMu MepeMeHHbIX, TakuxX Kak pacxoh, AaBleHue,
Temnepatypa v T.n. Uenb ynpasnennsa MU0 — nogaepxuBatb BbIXOAHYHO 4acTOTY NPMBOAA Kak MOXHO
GrvKe K HyY>KHOMY 3afaHuto Yepes HacTponky M.

Pwuc. 8-27. ®yHkuns NN

% 2 3
MpeanoututensHoe TS Buixoa MU
3ajaHue +
TdxS#+ P -
1
O6paTHoe Bo3aeicTBUE
dyHkunoHanb | HammeHoBaHue napameTpa [nana3oH 3agaHus Mo
HbIW KO, YMOM4aHuIo
FA-00 WcTouHuk 3agaHusa NMAO 0: 3agaHue yepes FA-01 0
1: All
2: Al2
3:Al3

4: YcTtaHoBKa 3aganHus umnynscamu (DI5)
5: YcTaHoBKa 3agaHus Mo WWHE AaHHbIX
6: MHOXeCTBEHHbIE 3afaHuns

FA-01

[unckpeTHas yctaHoBKa 3aaHua O71 0,0% go 100,0% 50,0%
nna

FA-00 n FA-01: 3T pyHKUMOHanNbLHbLIE NapameTpbl 3adatoT KaHan Bxoga 3agaHusa MNMNLO. 3aganve NN —
3TO OTHOCMTenbHas BenuuuHa, avanasoH ot 0,0% po 100,0%. O6paTtHoe Bo3gewncteue N[ Tarke
ABNseTCAa OTHOCUTEnbHOM BenuumHow. ®yHkuma WO HanpaBneHa Ha TO, 4To6bl 3agaHue MO wn
obpaTtHoe BosgevncTaue NN Obinn kak MOXHO Bnvxke.
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®dPyHKuMoHanbs HaumeHoBaHue napameTpa
HbIA KOZ4

FA-02

McTo4HMK 0B6paTHOro Bo3aencTeuns
nmng

[Onana3oH 3agaHunA

All

Al2

Al3

All — AI2

: YcTaHoBKka 3agaHus umnynscamu (DI5)
: YcTaHoBKa 3agaHusi Mo WWHe AaHHbIX
DAL+ AI2

: Makc. (JAlL], |AI2|)

: Mun. (JAIL], |AI2])

Mo
yMoJ4aHuio
0

FA-02: OTOoT (pyHKUMOHAnNbHLIM nNapameTp 3adaeT kaHan obpartHoro Bosgenicteus ML, O6paTHoe
Bo3saencteue NN aBnseTcs OTHOCUTENbHOM BENUYMHON U MMeeT amanasoH ot 0,0% go 100,0%.

q)yHKLIMOHanb HavmeHoBaHue napameTpa

HbIW KOZ

FA-03

Hanpaenenue pabotel NN

[nana3oH 3agaHus

0: HanpaBsneHve Bnepef
1: B obpaTHOM HanpasneHun

Mo
YMOJ4YaHUIO

FA-03: 310T byHKUMOHanNbHLIM NapamMeTp 3agaeTt HanpasneHve pabotel M. Ha Hero Bosgencrsyet
dyHkumsa 35 DI «ObpaTHOe HanpasneHvne paboTtbl M.

Hanpagnexue Bnepes

Korga O6paTHOG Bosgevictene MU meHblLe 3agaHus, npmnBoa nepemMeHHOro Toka yeBelindmBaeT
BbIXOOHYKO 4acCTOTy. KOHTpOﬂb HaTAXEeHNA HaMOTKU Tpe6yeT paGOTbI nna s HanpaBJieHnn

Brepeq.

O6paTHoe HanpaBneHue

Korga o6paTHoe BospelicTeue ML mMeHblue 3agaHus, NpMBOL NEpPEMEHHOro Toka yMeHbluaeT
BbIXxoAHYO YacToTy. KoHTponb HaTshkeHus pasmatbiBaHus TpebyeT paboTbl ML B obpaTHOM

HanpaseHunn.

®dPyHKuMoHanbs HaumeHoBaHue napameTpa

HbIA KOZ4

[Onana3oH 3agaHuaA

Mo
yMoJ4yaHuio

FA-04

[wana3oH 3agaHus 1 obpaTHoro
Bo3aewncteus MAL

Ot 0 go 65535

80%

FA-04: 310 6e3pasmepHbIi napaMeTp, OH MCNOoNb3yeTcs ANsS BbIYMCMEHUS BOCMPOU3BEOEHMS 3a4aHus
ML (U0-15) n obpaTHoro sosgencteus N (UO-16).

U0-15 = 3agaHue NMNI (npoueHTHas Benu4ymHa) x FA-04
UO0-16 = obpaTtHoe Bo3aewncTeue MU (npoueHTHas BenuumHa) x FA-04

Hanpumep, ecnn FA-04 3agaH Ha 2000, a 3agaHue MWL pasHo 100,0%, BOocnpou3BeAeHne 3agaHusi

ML (U0-15) 6yget pasHo 2000.

®dyHKuMoHanb HaumeHoBaHue napameTpa
HbIW KOZ

FA-05

MponopumoHanbHbIN
KoadppuumeHT Kpl

[nana3oH 3agaHus

OT1 0,0 g0 100,0

Mo
YMOJ4YaHUIO
20,0

FA-06

MHTerpanbHoe Bpems Til

o1 0,01 c 0o 10,00 ¢

2,00c

FA-07

[MponssogHoe Bpems Td1l

o1 0,00c g0 10,00 c

0,000 c
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FA-05 — FA-07: 3T yHKUMOHanNbHblE MapameTpbl NPeAcTaBnsloT coboi  NponopLMOHanbHbIN
koadhdumumeHT Kpl, nHterpansHoe Bpems Til n nponssogHoe spems Td1l.

MponopuunoHanbHbIn K03 durumneHT Kpl

bonbwas BenuuMHa WMEET TEeHAEHUUIO CHMXaTb nMerLlyrca 0LIJI/I6Ky, OAHaKoO CJIULLKOM
Oonbluoe 3agaHne MOXeT Bbl3BaTb KonebaHne cucTemsbl.

WHTerpansHoe Bpems Til

Yem MeHbLle MHTErpanbHoe BpeMd, TeM 6bICTpee 6y,u,eT npencKkasaHa owmnbka. OpgHako
CNLLKOM Maroe 3agaHne Bbl30OBET pe3|<|/u71 CKayoK unn kornebaHne cUCTeMbI.

MpownssogHoe Bpemsa Td1l

Yem Gonblue npon3BogHOE BpeMA, TeM 6bICTpee cuctemMa otTpearmpyet Ha OLLII/I6Ky. OpHako
CnuLWKoM BornblLUoe 3agaHne MOXeT Bbi3BaTb koriedbaHne cUcTeMb.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIA KOA yMOnYaHuIo
FA-08 OTpuuaTtenbHbIi Npeaen Bbixoaa OT 0,00 Ny 4O MaKC. YacToThl 2,00y

nna

FA-08: 3ToT (pyHKUMOHanNbHbLIM napameTp 3afaeT npegen oTpuuatensHoro Beixoga ML (npusopg
nepemMeHHoro Toka pabortaetr B 06paTHOM HanpasreHwu), Tak Kak CrWLIKOM BbICOKUA OTpuuaTenbHbIN
Bbixoq NN B HEKOTOPbLIX CUCTEMaX He [A0MycKaeTcs.

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIW KOZ yMon4yaHuio
FA-09 Mpenen norpewHoctn ML, OT1 0,0% pgo 100,0% 0,0%

FA-09: 3T0T hbyHKUMOHAMNbHLIN NapaMeTp 3agaeT npegen norpewHocty 3aganus MO v obpaTHoro
Bosgencteua MNL. Korga norpewHocts MWL gocturaet atoro yposHs, dyHkums ML okasbiBaeTca
[eaKTMBUPOBaHHON. 3Ta yHKUMSA NMOMOraeT ctabunmanpoBaTb YacTOTy BbIXo4a NpMBOLA NEPEMEHHOrO
TOKa, 3PPEKTUBHYIO 1151 HEKOTOPbIX CUCTEM YNPABIEHUS C 3aMKHYTBIM KOHTYPOM.

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIW KOZ yMon4yaHuio
FA-10 Mpenen nponssoagHon ML 0,00% - 100,00% 0,10%

FA-10: OTOT (pyHKUMOHAmNbLHLIA NapameTp NpPUMeEHseT npeden K NpoM3BOAHOMY BbIXOAy, KOTOPbIN
yyBCTBUTENEH B oyHKUMM ML 1 MOXET Bbi3BaTb KornebaHne cuctembl.

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIN KO4 yMon4yaHuio
FA-11 Bpems nsmenenns 3aganusa M0 0,00 ¢c-650,00c 0,00c

FA-11: OTOT pyHKUMOHArmNbHLIN NapamMmeTp 3a4aeT BPeEMS, KOTOPOE HYXXHO Ansi Toro, 4Tobbl 3agaxuve ML
nameHunock ¢ 0,0% go 100,0%. 3aganue NN n3ameHseTca NMMHENHO HA OCHOBE BPEMEHMU, 3a4aHHOIO B
3TOM napaMeTpe, CHMXasa HeraTMBHOE BO3OENCTBME Pe3Koro naMmeHenns 3agadms M.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo

HbIX KOopf yMon4yaHuio

FA-12 Bpems cdounbTpa obpatHoro 0,00 c-60,00c 0,00 c
Bo3aewncteus ML

FA-13 Bpewms cdunbtpa Beixoga ML 0,00 c-60,00c 0,00 c

FA-12, FA-13: 3T cyHKUMOHanbHble napameTpbl obecnednBaloT yHKUMIO unbTpa ans obpaTHoro
Bo3gencTeusa MO n Beixoga MWL, cHwkas nomexm anst obpatHoro Bo3gencteus ML n aktmBmpys
peskoe wusmeHeHne MWL, HO 3amennsass npu 3TOM pearnpoBaHWE TEXHOSOMMYECKOM CUCTEMbI C
3aMKHYTbIM KOHTYPOM
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dyHKkunoHanb | HammeHoBaHue napameTpa [nana3oH 3agaHus Mo
HbIN KOA, yMoOJT4aHuio
FA-15 MponopunoHanbHbI OT1 0,0 po 100,0 20,0
ko3 puumeHT Kp2
FA-16 WHTerpanbHoe Bpems Ti2 010,01 cpo 10,00 c 2,00c
FA-17 MponssogHoe Bpems Td2 Ot 0,000 c go 10,000 ¢ 0,000 c
FA-18 YcnoBue nepeknoyeHms Ot0po2 0
napametpa N4
FA-19 MorpewHocts ML 1 gns OT10,0% go FA-20 20,0%
aBTOMAaTMUYECKOro NepeknioyeHms
FA-20 MorpewHocTs ML 2 gns Ot FA-19 pgo 100,0% 80,0%

aBTOMaTU4eCKOro nepeknvyeHuna

FA-15 — FA-20: B HekoTopbix cuctemax Tpebyetca nepeknioveHne napametpoB WM, Tak kak oagHa
rpynna napameTpos N[ He MoXeT yaoBNeTBopsATb TpeboBaHuIo.

I'IepeKmoquMe MOXET BbINOMHATLCA 6O 4yepes3 Knemmy DI, nnbo aBTOMaTM4ecku no YPOBHIO

norpetuHocTtn DI.

Puc. 8-28. lNepekntoveHne napametpos M

Mapametpbl MAD &

Ipynna 1 napameTpos MM
FA-05, FA-06, FA-07'

Ipynna 2 napameTpos NMAQ

FA-15, FA-16, FA-17

.

To b e

FA-1% FA-20 B e
MorpewHocts NUA
dyHkumoHanb | HammeHoBaHue napameTpa [Anana3oH 3apgaHus Mo
HbIW KO, yMoOJT4aHuio
FA-21 HavanbHas BenunumHa NMAQ O71 0,0% go 100,0% 0,0%
FA-22 AKTMBHOE Bpems HavanbHOn OT1 0,00 c no 650,0 c 0,00%

BenuuuHel ML

FA-21 n FA-22: Korga npuBopg nepeMeHHOoro Toka 3anyckaetcs, dyHkuuna ML gernctByeT TOMNbKO nocne
Toro, Kak Bbixoa MNMN[ 3acunkcnposaH Ha HavansHoM yposHe MU (FA-21) Ha Bpems, 3agaHHoe B FA-22.

I'IepeKmoquMe MOXET BbINOMHATLCA 6O 4yepes3 Knemmy DI, nnbo aBTOMaTMyecku no YPOBHHIO

norpetuHocTtn DI.

Puc. 8-29. HauvanbHasa BenunuunHa ML

BbixogHas yactoTa L
-

Bpewms
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dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIA KOA YMOJTYaHUIO
FA-23 Makc. oTknoHeHne mexay Ot 0,00% o 100,00% 1,00%
Bbixogamu MU B HanpaBneHnn
Brepen
FA-24 Makc. oTKnoHeHne mexay OT1 0,00% no 100,00% 1,00%
Bbixogamu ML B obpaTHOM
HanpaBneHun

FA-23 n FA-24: 3T dyHKUMOHamnbHbIE NapaMeTpbl OrpaHUYMBatoT OTKIIOHEHUE MexXay ABYMS BbIXO4aMM
Mna (2 mc Ha Beixog MNMNM) ans nogasnenns 6eicTporo nameHenns ML v ctabunusmpyoT xoa npuBoAaa.
OHu cooTBeTCTBYIOT abCONIOTHOM MakCMManbHOW BeNUYUHE OTKITOHEHWSI BbIXOA4a B HanpaBneHuu
Brepeg 1 B 0bpaTHOM HamnpasneHum.

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus ‘ Mo
HbIN KO4 YMOJ4aHu1Io
FA-25 MakcrMManbHOe OTKINOHEHNe Lincopa ns paspsga egunHnu: 00

Mexay ABymsi Bbixogamm ML B MHTerpanbHoe pasgeneHve

obpaTHOM HanpasneHum 0: [leakTMBMpPOBAHO

1: AKTMBMpOBaHO

Lindpa n3 paspsiga 4ecaTkos:
OnpepenseT, 6ygeT N ocTaHOBKA
WHTErpanbHon onepawmu, Koraa BbIXoz,
MO gocturaet npegena

0: MNpopomkeHne nHTerpanbHoON onepauunm
1: OcTaHOBKa UHTErpanesHou onepauum

FA-25: 3TOT YHKUMOHamMbHbIN MapameTp onpegensder, OygeT nu axkTMBMPOBAHO WHTErpanbHoe
pasgeneHne u oCTaHOBUTCS NM MHTerpanbHas onepauus, korga seixogd MNMNL gocturaet npegena. Ecnu
WHTerpanbHoe pasferneHve aktueBupoBaHo, korga DI, 3agaHHbIi ansa dyHkumm 38 «[leaktmBauns
uHTerpaneHoro MO», B coctosHun BKIJl., nHTerpanbHas onepauus CTaHOBUTCA OeakTUBMpoBaHHOW. B
3TOT MOMEHT 3PdPEKT UMEIOT TONBKO KO3IMPULIMEHT npupaLleHus P n nponssoaHoe BpeMs.

Ecnu nHTerpanbHoe pasgeneHne OeakTUBMPOBaHO, HE3aBUCKUMO OT TOro, Haxoautca nu DI, 3agaHHbIi
ana yHkuumn 38 «[eaktusaumst uuterpansHoro MUO», B coctosiHun BKJ1. — nHTerpansbHoe pasgeneHve
B NioGOM criyyae AeakTMBMPOBaHO.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo

HbIW KOA yMon4yaHuto

FA-26 YpoBeHb 06HapyxeHust noTepb obpaTHOro 0,0%: 06HapyxeHus HeT 0,0%
Bo3aewncteus ML OT1 0,1% po 100,0%

FA-27 Bpems o6HapyxeHnst notepb 06paTHOro OTt0,0cpo20,0c 0,0c
Bo3aewncteus ML

FA-26 n FA-27: 3Tun dyHKUMOHaMNbHble napaMeTpbl onpeaensioT QyHKUMo obHapyxeHns notepu
obpaTHoro Bo3gencteua NMNL. Ecnn obpatHoe BosaencTteme MU meHblle BeNWYMHbI, 3agaHHon B FA-
26 ans BpemeHu, 3agaHHoro B FA-27, npMBoa nepeMeHHOro Toka BblgaeT coobwenne Err31 n gencreyer
B COOTBETCTBMM C BbIGOPOM B uudpe 13 paspsiga ECATKOB Thicsy B F9-49.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo

HbIW KOA yMoOn4yaHuto
FA-28 Bbi6op onepauuu ML npu octaHoBKe 0: JeaktusnpoBaH 0
1: AKTMBMpOBaH

FA-28: 3TOT yHKLUMOHanNbHLIN NapameTp onpegensieT, 6yaet nu npogomkeHa onepaumnsa ML, korga
npvBo4 NepemeHHoro Toka OyaeT octaHoBreH. OObIMHO B COCTOSIHMM ocTaHoBkM onepauus AL
[eakTuBupyeTcs.
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Fpynna Fb: ®yHKUMA MexaHn4YecKoro KayaHus, PMKCMpoBaHHas AfiMHaA U cyeT

(DyHKLI,l/Iﬂ MeXaHU4eCKoro Kka4aHmna npnmMmeHAaeTcqa, Hanpmumep, B TEKCTUITbHON NPOMBbILLUITIEHHOCTU UK ANA
npon3soacTtBa XMMNYECKNX BOJTIOKOH, ANAd CUCTEM HaMOTKN-Pa3MOTKWN. OH YKa3blBaeT BbIXOOHYK 4aCcTOTy
Ka4aHuUA BBEPX-BHU3 C 3aJaHMEM 4acCTOTbl B Ka4eCTBE LieHTpa. Cnepa vactoTbl xo4a Ha BpeMeHHéVI ocun
NnokKa3aH Ha uUnm. Huxe.

Puc. 8-30. ®yHKUMA MexaHU4YeCKOro Ka4aHusi

AmMnnutyaa Mex. kKayaHus
BbixogHas yacTota ('u) A ]
Aw = Fset x Fb-I1

BepxHuii npegen yacToTbl
MeXaHN4YeCcKOro Ka4aHus
3apaHue yacToThl Fset

HwxHuM npegen YacToThbI

MeXaHW4ecKoro KayaHus LLlar mex. KayaHus ANg TeKCT.
cTaHKa = Aw x Fb-02

I
1
t
1
|
- . i

: Lukn mex. Bpema  3ameanenue
|+ Yckopeue KauaHus B hopme

| BOCXOZ. TPeyr.

i

Komanpa XOI.'IJ

dyHkunoHanb | HammeHoBaHue napameTpa [Anana3oH 3apgaHus Mo
HbIW KoL yMOn4YaHuio
Fb-00 Pexnm 3agaHus mexaHn4eckoro 0: OTHOCUTEnNbHO 3aaaHusa YacToTbl | O
KavaHusi 1: OTHOCUTENBHO MakcuMarbHON
4acToThl

Fb-00: 3ToT dyHKUMOHANbHLIA NapamMeTp BblGMPaeT OCHOBHYIO BENUYUHY aMMnUTyAbl MEXaHU4ecKoro
KayaHwus.

Fb-00 = 0: 3710 cucrema Bapbwpyemoﬂ aMnnnTyabl MEXaHNYECKOro Ka4aHus. AMﬂJ'Il/ITy,EI,a MeXaHn4ecKoro
Ka4aHuA BapbnpyeTca OTHOCUTESIbHO LI,eHTpaJ'IbHOIZ 4YacCTOThbl (3aﬂ,aHI/Iﬂ ‘-IaCTOTbI).

Fb-00 = 1: 310 cuctema >XecTkon aMnnUTyabl MEXAHUYECKOro KadaHus. AMNIuTyga MexaHU4ecKoro
KayaHus 3ajaHa Ha O4HOM YpOBHeE.

dyHKkumoHanb | HammeHoBaHue napameTpa [nana3oH 3agaHus Mo
HbIW KO, yMO4aHu1Io
Fb-01 AMNNuTyaa MexaHM4eckoro kadaHus O71 0,0% go 100,0% 0,0%

Fb-02 LLlar mexaHn4yeckoro kadaHms Ot 0,0% go 50,0% 0,0%

Fb-01 n Fb-02: 3T cbyHKUMOHanNbHbIE NAapaMeTpbl 3a4al0T aMNAUTYAY U War MexaHU4eCckoro KavyaHus.

Korma Fb-00 = 0, Aw (amnnutyga MexaHudeckoro kadanusi) = FO0-07 (Bbibop coBMelleHust
NCTOYHMKA YacToThl) X Fb-01.
Korga Fb-00 = 1, Aw (amnnuTyda MmexaHu4deckoro kayaHus) = FO-10 (makc. yactoTa) x Fb-01.

Lar yactoTbl MexaHM4ecKoro kayaHus = Aw (amnnutyga MexaHu4deckoro kayauusa) x Fb-02 (war
MEeXaHM4YeCcKoro kadaHusi). Yactota xoga MexaHuW4yecKoro KavaHus AorkHa ObiTb B rpaHuiuax mexagy
BEPXHUM W HKHUM Mpegenamm 4acTtoThbl.
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dyHKkunoHanb | HammeHoBaHue napameTpa [nana3oH 3agaHus Mo
HbIN KOA, yMO4aHu1Io
Fb-03 Linkn MmexaHn4eckoro kavyaHusi OT10,1 c o 3000,0c 10,0 c

Fb-04 KoahumumeHT yBenmyeHns BpemMeHHON OT1 0,1% go 100,0% 50,0%

pa3BepTKM C TPEYroNbHOW BOJTHOM

Fb-03: 3agaeT nonHoe Bpems LUKNa MexaHU4YecKoro KadyaHus.

Fb-04: 310 NpoueHTHasA BenNUYMHA BOCXOXAEHUS BPEMEHHOW pasBepTku C TPeyronibHoM BonHowm ao Fb-
03 (UMK MEXaHUYECKOro KayaHus).

KoadhumumeHT yBennyeHnss BpPEMEHHOW pas3BepTKM C TpeyronbHow BonHouW = Fb-03 (umkn
MexaHuyeckoro kayaHus) x Fb-04 (KosdhduumeHT yBenuyeHuss BpeMEHHOW pa3BepTku C
TpeyronbHOW BOMHOMW, eauHuLa: C)

KoadhpumumeHT yObiBaHUA BpeMEHHOW pasBepTKM C TpeyronbHon BonHonm = Fb-03 (umkn
mMexaHunyeckoro kayaHus) x (1 - Fb-04) (KoadbdumumeHT yBennueHnss BpeMeHHOW pa3BepTKM C
TPEeyronbHOWM BOMTHOM, eauHuLa: c)

dyHkunoHanb | HammeHoBaHue napameTpa [nana3oH 3agaHus Mo
HbIN KOA, yMO4aHu1Io
Fb-05 3agaHHasa gnuHa OT1 0 go 65535 m 1000 m

Fb-06 dakTnyeckasa anvHa OT1 0 go 65535 m Om

Fb-07 Yuncno MMnynbLCcoB Ha MeTp Ot 0,1 po 6553,5 100,0

Fb-05 — Fb-07: 3T dyHKUMOHanNbHbIE MNapameTpbl UCMOMb3YITCA AN KOHTPONA (PUKCMPOBAHHOM
AnviHbl. Bbl MoxeTe nonyuuntb haktnyeckyto anuHy (F-06) nytem geneHus umnynbcos, oTobpaHHbIX DI,
Ha Fb-07 (4ncno nmnynbcoB Ha meTp). Knemma otbopa DI gomkHa ObiTb 3agaHa Ha dyHKumio 27 «Cyet
UMMYNbCOB CUrHana AnuHbl». [Insg 6onee BbICOKOW YacTOTbl UMMYNbCOB UCMONb3ynTe knemmy DI5.

Korgpa dhaktuyeckass onuHa [ocTuraeT BenuuumHbl, 3agaHHon B Fb-05, knemma umdpoBoro BbIxoaa,
3adaHHasa Ha pyHkumio 10 «[JocTurHyTasa gnvHa», okasblBaeTcs B coCcTosiHMM BKJ1.

C6poc ONMHbI MOXET OCYLLECTBNATLCA Yepes kneMmmy DI, 3agaHHyo Ha doyHKUMIo 28 «CBpoC ANUHbI».

dyHkumoHanb | HammeHoBaHue napameTpa [Ovana3oH 3apnaHus Mo

HbIW KoL yMoOn4yaHuto
Fb-08 3agaHune BenuyuHbl cyeTa Ot 1 go 65535 1000

Fb-09 BblaeneHne BenuuunHel cyeta Ot 1 po 65535 1000

Fb-08 u Fb-09: 3Tu dyHKUMOHaANbHbLIE nNapameTpbl SABAAIOTCA 3a4aHHOW BeENUYMHOM CcyeTa U
BblOENIEHHON BENMYMHON cyeTa. BenunumHa cyeta otbupaetcs knemmon DI, 3agaHHoW Ha dyHKumo 25
«Bxopa cueTtumkax». [inst 6Gonee BbICOKOM YAaCTOThl MMMYNBCOB UCMONb3ynTe knemmy DIS.

Korga BenunuuHa cyeta gocturaeT ypoBHS, 3agaHHoro B Fb-08, knemma undpoBoro Bbixoga, 3agaHHas
Ha yHKumMIo 8 «[JoCcTUrHyTaa 3agaHHas BenvyuHa cyeTa», okasblBaeTcs B COCTOSAHUM BKIJ1.

Korga BenunuuHa cyeta gocturaeT ypoBHS, 3agaHHoro B Fb-09, knemma undgpoBoro Bbixoga, 3agaHHas
Ha pyHkumio 9 «[locTUrHyTas BbigeneHHasa BenmymMHa cyeTa», okasblBaeTcs B cocTosiHum BKI.

Fb-09 gomxkHa 6bITb paBHa MM MeHblue Fb-08.

un 12:BenuunHa cyeta

_fL__IJUIJ___LTL___UUUU_‘_'_JI‘LILIUU

012 l.'l

BXO,Cl VIMI'IyJ'IbCOB cqua
Bxon MMnynbCoB cyeTa

BbIX04 AOCTUIHYTO BbIAENEHHO
BENWYUHbI cyeTa

BbIxo4 AOCTUrHYTOM 3adaHHOM
BENMYMHbI cyeTa

I
Fb- m-n. !
U012 = 11| |
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Fpynna FC: ®yHKUMSA MHOXeCTBEHHOro 3agaHus u npocrtoro MJK

DYHKLUMA MHOXECTBEHHbIX 3agaHun MD310 MOXeT WCnonb30BaThCsl KaK MCTOYHUK MHOXECTBEHHbIX
BENNYMH CKOPOCTU, pasaeneHHbln UCTOUHMK HanpsbkeHus V/F n uctouHnk 3aganua ML,

OyHkuma npoctoro MMJIK coBeplleHHO OTNMYHa OT nporpammupyemMort yHkummn nonb3oBatens. OHa
MOXET BbIMOSTHATL TONBLKO MPOCTble KOMOMHALMN MHOXECTBA 3a4aHuNN.

HanmeHoBaHue napameTpa a30H 3agaHus Mo
YMOJI4aHUIO

PyHKUNOHaNb

HbIA KOZ4

FC-00 3apaHve 0 OT1 -100,0% go 100,0% 0,0%
FC-01 3apaHve 1 Ot -100,0% po 100,0% 0,0%
FC-02 3apaHve 2 OT1 -100,0% go 100,0% 0,0%
FC-03 3apaHve 3 OT1 -100,0% go 100,0% 0,0%
FC-04 3apaHuve 4 Ot -100,0% po 100,0% 0,0%
FC-05 3apaHve 5 OT1 -100,0% go 100,0% 0,0%
FC-06 3apaHve 6 Ot -100,0% po 100,0% 0,0%
FC-07 3apaHve 7 OT1 -100,0% go 100,0% 0,0%
FC-08 3apaHve 8 Ot -100,0% po 100,0% 0,0%
FC-09 3apaHve 9 OT -100,0% go 100,0% 0,0%
FC-10 3apanve 10 Ot -100,0% po 100,0% 0,0%
FC-11 3apaHue 11 OT -100,0% go 100,0% 0,0%
FC-12 3apaHue 12 Ot -100,0% po 100,0% 0,0%
FC-13 3apaHue 13 OT1 -100,0% go 100,0% 0,0%
FC-14 3apaHve 14 Ot -100,0% po 100,0% 0,0%
FC-15 3apaHue 15 OT -100,0% go 100,0% 0,0%

FC-00 n FC-15: MHOXecTBeHHOe 3ajaHne — 3TO OTHOCUTENbHASA BENMYMHA U HAaXoguUTCHa B AnanasoHe oT
-100,0% po 100,0%.

B KayecTBe WCTOYHMKA 4acTOTbl OHA ABMSAETCA NPOLEHTHOW BENUYMHOW OTHOCUTENBHO MaKCUMalnbHOM
yacToTbl. B kayecTBe pasdeneHHOro WCTOYHMKA HanpspkeHnss V/F 37O MNpoueHTHas BenvuuHa
OTHOCUTENbHO  HOMMHANbLHOTO  HanpsbkeHust  Asuratens.  MHoOXecTBeHHOe  3aJaHne  MOXeT
nepekrnYaTbCa UCXoas U3 pasHbiX COCTosAHMI knemm DI. Bonee nogpo6HO cM. onucaHus rpynnsl F4.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIX KOopf yMon4yaHu1io
FC-16 Pexwum pabotbl npocToro MJ1K 0: OcTaHoBKa nocre NPOXOXAEHUSA OAHOIO 0

uukna

1: CoxpaHeHmne KOHEYHbIX BENUYMH nocre
NPOXOXOEHUA OAHOTO LUKNa
2: MMoBTOP Nocne NPOXOoXAeHNs OAHOO LKA

FC-16: Onpegensiet pexum xoaa npoctoro MNJ1K.

0: OcrtaHoBka nocne npoxoxaeHma ogHoro uukna

anBOD, nepemMeHHOro TOKa OCTaHaB/iMBaeTCA Mocre MnpoxoXaeHnda oAHOro uukna wmu He
3anyckaeTcd 0 TexX nop, noka He noJj1ydynT HOBYHO KOMaHAOy RUN.

1 CoxpaHeHme KOHEYHbIX BEJTMYNH NOCIe NPOoXoXaAeHnA OgHOro Luukna

rlpVIBO,D, nepeMeHHOro TOKa COXpaHdAeT KOHEeYHy 4acToTy Xoda W HanpaslieHue nocne
npoxoxaeHua ogHoro uukna.
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2 [MoBTOp Nocne NPOxXoXaeHWss OAHOro uukna

MpuBoA NepemMeHHOro TOKa aBTOMATMYECKW 3anyckaeT [APYro LUK Mocre MNPOXOXAEHUs
NepBOro LiMKINa 1 He OCTaHaBMNMBaETCH [0 TEX Nop, Noka He MoNy4nT KOMaHAy OCTaHOBKM.

MpocTown MJIK MmoxeT 6bITb NCTOYHMKOM YacTOTbl NMMBO pa3geneHHbIM NCTOYHMKOM HanpsbkeHns V/F.
Korga oH ucnonb3yeTtcsi B Ka4eCTBE UCTOYHMKA YacToThl, BenmyunHa FC-00 — AC-15 (nonoxuTensHast unm
oTpuuaTtenbHas) onpegensieT HanpaBneHve xopa npveoga. Ecnn ata BenuumHa oTpuuatenbHas, 31O
3HAYWT, YTO NPMBOA NEPEMEHHOrO Toka paboTaeT B 06paTHOM HanpaBneHuw.

Puc. 8-31. ®yHkums npoctoro MNIK.

-
Ln
34
u

Hanpaenenve xona &
FC-21
FC-14

FC.02

Y masie FCA5
|
1 Boewms (1)

- ——— =
-
Ly

=

8

I...._._...__._..._

FCn )
1

g ——————

I
|
|
|
1
|
|
—
FC18 ' FCH FCD3

- ——— o — = = —

Lindposoii Beixog (DO) unm peneitHbii BbIXOL,

-
i,

Mmnynbcbl 250 mc

dyHkumoHanb A HammeHoBaHue napametpa | [lnana3oH 3agaHus Mo
HbIW KO, YMO4aHuIo
FC-17 Bbi6op paboTbl npoctoro MJK ¢ | Undpa n3 paspsiga eannny: CoxpaHsaeTcs 00
coxpaHeHuem NP1 OTKMNIOYEHUN NMUTaHUS
0: Het
1: da

Lindpa un3s paspsaga gecatkos: CoxpaHseTcs
npu OCTaHOBKe
0: Het

1: 0a

FC-17: OnpenensieT coxpaHeHue gaHHbIx npocTbimM MJTK npyu oTKNOYEHUM NUTAHUS UM OCTaHOBKE.

Ecnu paHHble coxpaHsalTcs, NpUBoA NeEpPeMEHHOro Toka 3anoMuHaeT dasy xoaa IMIK n yactoTy xoga go
OTKIMIOYEHMSA NMUTAHUSI UM OCTAHOBKU W MPOAOIDKUT paboTy C (hasbl, COXpPaAHEHHOW B NamaATtv, nocrne
BO30OHOBNEHNSA Mogayn nuTaHus. B NpoTMBHOM cnydae nNpuBOA, NMEPEMEHHOro Toka nepesanyckaeT
npouecc MJIK npn cnegyowem BoO306HOBNEHMM NogauM NUTAHWUS.
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dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

HbIA KOA yMOnYaHuIo

FC-18 Bpems paboTbl npoctoro MJIK, OT1 0,0 c (4) go 6500 c (4) 0,0 c (v)
3apganue 0

FC-19 Bpewms yckopeHus/aameaneHus OT0p03 0
npoctoro MJIK, 3agaHne 0

FC-20 Bpems paboTbl npoctoro MJIK, OT1 0,0 c (4) go 6500 c (4) 0,0 c (v)
3apgaHue 1

FC-21 Bpems yckopeHus/aameaneHus OT0p03 0
npoctoro MJIK, 3agaHne 1

FC-22 Bpewms paboTbl npoctoro MJIK, OT1 0,0 c (4) go 6500 c (4) 0,0 c (v)
3agaHue 2

FC-23 Bpems yckopeHus/aameaneHus OT0p03 0
npoctoro MNMJIK, sagaHue 2

FC-24 Bpewms pabotbl npoctoro MJIK, Ot 0,0 ¢ (4) mo 6500 c (4) 0,0c (v)
3agaHue 3

FC-25 Bpewms yckopenusi/samegnennss | Ot 0 go 3 0
npocTtoro MK, sagaxue 3

FC-26 Bpewms pabotbl npoctoro MJIK, Ot 0,0 ¢ (4) mo 6500 c (4) 0,0c (v)
3agaHue 4

FC-27 Bpewms yckopenusi/samegnennss | Ot 0 go 3 0
npoctoro MK, sagaxve 4

FC-28 Bpems pabotbl npoctoro MJIK, Ot 0,0 ¢ (4) go 6500 c (4) 0,0c (v)
3agaHune 5

FC-29 Bpewms yckopenusi/samegnennss | Ot 0 go 3 0
npocTtoro MNMJK, sagaxue 5

FC-30 Bpewms pabotbl npoctoro MJIK, Ot 0,0 ¢ (4) mo 6500 ¢ (4) 0,0c (v)
3agaHue 6

FC-31 Bpewms yckopenusi/samegnennss | Ot 0 go 3 0
npocTtoro MNMJIK, sagaHue 6

FC-32 Bpems pabotbl npoctoro MJIK, Ot 0,0 ¢ (4) mo 6500 c (4) 0,0c (v)
3agaHue 7

FC-33 Bpewms yckopenusi/samegnenns | Ot 0 go 3 0
npoctoro MJK, 3agaHue 7

FC-34 Bpewms paboTbl npoctoro MJIK, OT1 0,0 c (4) oo 6500 c (4) 0,0 c (v)
3agaHue 8

FC-35 Bpewms yckopeHus/aameaneHus OT0pm03 0
npoctoro MJIK, 3agaHve 8

FC-36 Bpewms paboTbl npoctoro MJIK, OT1 0,0 c (4) oo 6500 c (4) 0,0 c (v)
3agaHue 9

FC-37 Bpems yckopeHus/aameaneHus OT0p03 0
npoctoro MJIK, 3agaHve 9

FC-38 Bpems paboTbl npoctoro MJIK, OT1 0,0 c (4) go 6500 c (4) 0,0 c (v)
3apganue 10

FC-39 Bpewms yckopeHus/aameaneHus OT0p03 0

npoctoro MJK, saganve 10
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dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIA KOA yMOnYaHuIo
FC-40 Bpems paboTbl npoctoro MJIK, OT1 0,0 c (4) go 6500 c (4) 0,0 c (v)
3agaHue 11
FC-41 Bpewms yckopeHus/aameaneHus OT0p03 0
npoctoro MJK, saganve 11
FC-42 Bpems paboTbl npoctoro MJIK, OT1 0,0 c (4) go 6500 c (4) 0,0 c (v)
3agaHue 12
FC-43 Bpems yckopeHus/aameaneHus OT0p03 0
npoctoro MJIK, 3agaHne 12
FC-44 Bpewms paboTbl npoctoro MJIK, OT1 0,0 c (4) go 6500 c (4) 0,0 c (v)
3apganHue 13
FC-45 Bpems yckopeHus/aameaneHus OT0p03 0
npocTtoro MK, saganue 13
FC-46 Bpewms pabotbl npoctoro MJIK, Ot 0,0 ¢ (4) mo 6500 c (4) 0,0c (v)
3agaHue 14
FC-47 Bpewms yckopenusi/samegnennss | Ot 0 go 3 0
npoctoro MJK, saganue 14
FC-48 Bpewms pabotbl npoctoro MJIK, Ot 0,0 ¢ (4) mo 6500 c (4) 0,0c (v)
3agaHue 15
FC-49 Bpewms yckopenusi/samegnennss | Ot 0 go 3 0
npocTtoro MJIK, saganue 15
FC-50 EanHnua Bpemern paboThbl 0,1 0
npocTtoro MJIK
FC-18 — FC-50: 311 pbyHKUMOHamNbHbIE MapamMeTpbl 3a4al0T BPEMS X04a U Bpemst ycKopeHusi/
3ameaneHus 16 3aganuin npoctoro MJIK.
dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIW KOA yMOnYaHuio
FC-51 WNcTouyHuk 3apaHusa O 0: 3apaetca FC-00 0
1: All
2: AlI2
3: Al3
4: YcTaHOBKa 3afjaHusl MMNynbcamm
5: nnag
6: 3agaeTca yepes 3agaHHyto Yactoty (FO-

08), nsmeHsetca 4epes knemmy UP/DOWN

FC-51: 3T0T dbyHKLUMOHAamMbHbBIN NapameTp onpeaenseT kaHan 3agaHvs Hyns.

Fpynna Fd: NMapameTpbl KOMMyHUKaLUmn

Bonee nogpobHo cm. «[poTokon kommyHukaumm Modbus MD310».
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Fpynna FE: NMapameTpsbl, onpeaensieMblie nofib3oBatenem

MpuBOA NepemeHHOro Toka Ao6aBnTb MakcMmyM 30 PYHKUMOHANBbHBLIX NapameTpoB

dyHkumoHan HanmeHoBaHue napameTtpa [Avnana3oH 3apgaHus Mo
HbIX KOA yMorn4yaHuio
FE-00 Onpegensiemblit nonb3oBatenem napameTp 0 Ot F0-00 go FP-xx, oT A0-00 oo FO0-00
Ax-xx, U0-xx

FE-01 Onpegensiemblii nonb3oBatenem napameTp 1 To xe, yto FE-00 FO0-02
FE-02 Onpenensiemblit nonb3oBaTenem napameTp 2 To xe, yto FE-00 F0-03
FE-03 Onpegensiemblit nonb3oBaTtenem napameTp 3 To xe, yto FE-00 FO-07
FE-04 Onpenensiemblit nonb3oBaTtenem napameTp 4 To xe, yto FE-00 F0-08
FE-05 Onpegensiemblii nonb3oBaTtenem napameTp 5 To xe, yto FE-00 FO-17
FE-06 Onpegensiemblii nonb3oBaTenem napameTp 6 To xe, yto FE-00 FO-18
FE-07 Onpegensiemblii nonb3oBaTtenem napameTp 7 To xe, yto FE-00 F3-00
FE-08 Onpegensiemblit nonb3oBaTtenem napameTp 8 To xe, yto FE-00 F3-01
FE-09 Onpenensiemblit nonb3oBaTtenem napameTp 9 To xe, yto FE-00 F4-00
FE-10 Onpegensiemblit nonb3oBatenem napameTp 10 To xe, yto FE-00 F4-01
FE-11 Onpegensiemblii nonb3oBatenem napameTp 11 To xe, yto FE-00 F4-02
FE-12 Onpepensiemblit nonb3oBaTenem napametp 12 To xe, yto FE-00 F5-04
FE-13 Onpegensiemblii nonb3oBatenem napameTp 13 To xe, yto FE-00 F5-07
FE-14 Onpegensiemblit nonb3oBaTtenem napameTp 14 To xe, yto FE-00 F6-00
FE-15 Onpegensiemblit nonb3oBatenem napameTp 15 To xe, yto FE-00 F0-02
FE-16 Onpegensiemblit nonb3oBaTtenem napameTp 16 To xe, yto FE-00 F6-10
FE-17 Onpepensiemblit nonb3oBaTenem napametp 17 To xe, yto FE-00 F0-00
FE-18 Onpegensiemblii nonb3oBatenem napameTp 18 To xe, yto FE-00 FO0-00
FE-19 Onpegensiemblii nonb3oBatenem napameTp 19 To xe, yto FE-00 FO0-00
FE-20 Onpegensiemblit nonb3oBatenem napameTp 20 To xe, yto FE-00 F0-00
FE-21 Onpegensiemblit nonb3oBatenem napameTp 21 To xe, yto FE-00 FO0-00
FE-22 Onpegensiemblit nonb3oBaTenem napameTp 22 To xe, yto FE-00 FO0-00
FE-23 Onpegensiemblii nonb3oBaTtenem napameTp 23 To xe, yto FE-00 FO0-00
FE-24 Onpepensiemblil nonb3oBaTenem napameTp 24 To xe, yto FE-00 F0-00
FE-25 Onpegensiemblii nonb3oBaTtenem napameTp 25 To xe, yto FE-00 FO0-00
FE-26 Onpegensiemblit nonb3oBaTenem napameTp 26 To xe, yto FE-00 FO0-00
FE-27 Onpegensiemblit nonb3oBatenem napameTp 27 To xe, yto FE-00 FO0-00
FE-28 Onpegensiemblit nonb3oBaTtenem napameTp 28 To xe, yto FE-00 F0-00
FE-29 Onpegensiemblii nonb3oBatenem napameTp 29 To xe, yto FE-00 FO0-00
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Fpynna FP: YnpaBneHue (hyHKLMOHANbLHLIMU NapamMeTpamMu

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIW KOA yMon4yaHuio
FP-00 [Maponb nonb3oBaTens Ot 0 go 65535 0

OTOT (PyHKUMOHAmNbHBIA NapaMeTp KOHTponupyeT YHKUMKO 3awmtbl 6e3onacHocTn, koTopasa Tpebyet
napons, onpenensaemMoro nons3oBaTenem.

[Ons aktmBauum 3awuThbl naponem 3afatb BeJIMYMHY 3TOro napameTpa, OTIIMYHYK OT HYNA. OTa
Bernn4ynHa ABINAETCA naponem, 3agaBaeMblM NOJfib30BaTENEM. [anee Bbl MOXeTe NCNOMb30BaTb naporsb
ana BBoAa pexunma pegakthnpoBaHUA (*)yHKLI,VIOHaJ'IbHOFO koga. Obsa3aTenbHO 3anoMHUTE BBEAEHHbIN
BaMW Nnaporsib.

Onsa Toro, 4tobbl CHATH 3alIMTYy NaponeM, BBEOUTE PEXWM pefdaKTMpoBaHUS (OYHKLMOHANbHOro Koaa,
Mcnonb3ysa Tekywun napone, 1 3agante FP-00 Ha 00000.

HbIA KOA yMoOnYyaHuio
FP-01 WHnunanusauusa napameTpa 0

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

0: Onepauus He NPOM3BOANTCSA
1: BoccTaHoBMEHME 3aBOACKUX NapameTpoB,
KpoMe napameTpoB ABuraTens

2: YaaneHue 3anucen

3: Pe3epBrpoBaHue TeKyLLMX NapaMeTpoB
nonb3oBaTens

501: BoccTaHoBneHne pe3epBHbIX
napameTpoB Nonb3oBaTens

FP-01: MD310 umeeT (pyHKUMIO MHMLManM3aumm napameTpos.

0: Onepauusi He MPoOn3BOAUTCH

MHuumnanusaums napameTpa AeakTMBupoBaHa.

1: BoccTaHoBreHWe 3aBOACKUX NapamMeTpoB, KpoOMe napameTpoB ABUrarterns

BonblwmnHCTBO dyHKUMOHaNbHLIX napameTpoB MD310 BoccTaHaBnMBalTCA A0 3aBOACKUX NapaMeTpoB.
Cnepytowme napameTpbl He OyayT BOCCTaHaBMNMBATbLCA, BKM4Yas napameTpbl Asuratens: FO-22
(paspeweHne 3agaHusa 4Yactotbl), F7-09 (coBokynHoe Bpemsa xopa), F7-13 (coBokynHoe Bpems MnoA
HanpshkeHnewm), F7-14 (coBokynHoe noTpebneHue aHeprun), n byaeT BblgaHa nHdopmaums ob owmbke.

2: YpaneHue 3anucen

F7-09 (coBokynHoe Bpemsi xoaa), F7-13 (COBOKynHOe BpeMsi nop HanpskeHuem), F7-14 (coBokynHoe
notpebnexHve sHeprum) n uHpopmaumsi o6 owmnbkax yaansrTcs.

3: PesepBurpoBaHue TekyLLMX NapameTpoB Nonb3oBaTens

Bbl MoxeTe npou3BoauTb OTAENbHOE BHELLHEEe pe3epBUpOBaHWE 3aaHui napameTpoB. ATa hyHKUMSA
Nno3BONSET 3arpy3nTb KOMMMEKT 3a4aHuii napaMeTpoB BO BpeMs 3anycka B paboTy Mnu BOCCTAHOBUTb
KOMMIEKT 3a4aHnii nocrne BbIMNOSHEHNS paboT No peMoHTY unu TexobcnyxmeaHuto Ha MD310.

501: BoccTtaHoBneHne pesepBHbIX NapaMeTpoB nornb3oBartens

Bbl MmOXeTe BOoccTaHaBnMBaTb npeabiaywine pe3epBHble NapamMeTpbl NoJib3oBaTens.
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dyHkumoHanb HanmeHoBaHue napameTpa [uana3oH 3apaHuA Mo
HbIX KoA yMoOn4aHu1io
FP-02 Bei6op o6uero Lindbpa u3s paspsga egnnuu: pynna U 11
BOCMPOW3BEAEHNS 0: He BocnpoussoamnTcs
(PYHKLMOHarbHbIX NapaMeTpoB 1: Bocnpoussogutcs

Lincbpa ns paspsga gecatkos: [pynna A
0: He Bocnpoussoauntcs
1: Bocnpoussogutcs

FP-03 Bbibop vHanBnayanbHOro Lincdbpa us paspsga eguHuu: pynna, 00
BOCMNpoW3BeaeHNs onpegensiemMas nonb3oBarenem
YHKLUMOHanNbHBIX NapameTpoB 0: He Bocnpoun3soamnTcs

1: Bocnpoussogutcs

Lincbpa ns paspsga gecatkos: pynna,
mMoaunduumpyemas nonb3oBaTenem

0: He BocnpounaBoauTcs

1: Bocnpoussogutcs

FP-02 — FP-03: 3Tu dyHKUMOHanNbHble MapameTpbl OMNpPeaensiT, BOCNPOM3BOAATCA nn obwme
dYHKUNOHaNbHbIE NapaMeTpbl U UHAUBUAYaANbHbIE NapameTpbl.

MD310 knaccudmuupyeT napameTpbl Ha Tpu rpynnel: obwas rpynna, onpegensdemas nonb3oBaTenem
roynna u wmoauduumpyemas nonb3oBatenem rpynna. OHu onpegensioTcd M BOCMPOU3BOAATCS
cnegyowum obpasom:

Fpynna napameTpoB OnucaHue BocnpousBegeHue \
O6was rpynna BocnpousseneHvne yHKLMOHaNbHbIX
KOLOB npuBoda NnepeMeHHOro Toka B -bASE

nocnepoBartensHocTn ot FO go FF, ot AO
no AF n ot U0 go UF.

Onpepensemas BocnpowussegeHne makcumym 32
nonb3oBaTenem rpynna | onpegensemblx nonb3oBatenem -USETr
napameTpoB B rpynne FE

Moganduumpyemas BocnpowusseneHne napameTpos,
nons3oBaTenem rpynna | noaseprwmnxcs Moamdukaunm --C--

Hanpumep, dpyHkumnoHansHbIn napametp FO-00 Bocnpoussogutcs kak FO-00 B obwewn rpynne, kak uF0-00
B orpefensieMou nons3osaTenem rpynne n kak cF0-00 B moguduumnpyemon nons3osartenem rpynne.

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo
HbIA KOA yMoOnyaHuio

FP-04 Beibop moaudmkauum 0: JeaktuBmpoBaH 0
napameTpa 1: AKTMBUpPOBaH
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prnna AO: anaBneHMe MOMEHTOM U ero orpaHn4yeHue

dyHkumoHanb HanmeHoBaHue napametpa [uana3oH 3agaHus Mo

HbIW KOA yMon4yaHuio

A0-00 Bbi6op ynpaBneHus ckopocTbio/ 0: YnpaBneHue CKOpOCTbIo 0
MOMEHTOM 1: YnpaBneHue MOMEHTOM

A0-00: 3ToT dyHKUMOHAnNbHBIA MapameTp onpedensieT, HaxoOWUTCcs NV NpUBOA NEPEMEHHOro Toka B
pexuMe ynpasneHnst CKOPOCTbIO UMW yrpaBneHns MOMEHTOM.

MD310 umeeT aBe yHKUUN LMDPOBOro BXoda, OTHOCALLMECS K yNpaBreHUio MOMEHTOM: (OyHKLmMA 29
«YnpaBrneHne MOMeHTa 3anpeLleHo» n pyHKuns 46 «YnpaBneHne CKOpoCTbo/ynpaBrneHne MOMEHTOM>.

Korga knemma DI, 3agaHHas Ha yHkumio 46, oTknodveHa, AO0-00 onpepensieT pexum
yrnpasrneHus.

Korga knemma DI, 3agaHHas Ha dyHKUMO 46, BKIIOYEHa, PexuMm YynpasneHus SABMseTcs
obpaTHbIM BennuuHe A0-00.

Korga knemma DI, 3agaHHaa Ha dyHKuuio 29, BkntoveHa, NpuBOA NepeMeHHOro Toka Bcerga
paboTaeT B pexvMe ynpaBreHns CKOPOCTbIO.

dyHkumoHanb HanmeHoBaHue napameTpa [uana3oH 3apaHusA Mo
HbIX KOA yMon4yaHuio
A0-01 WcTouHnK 3agaHnMs MOMEHTa B 0: 3apaetca A0-03 0
pexume ynpasreHns MOMEHTOM 1. All
2: Al2
3: Al3
4: YcTtaHoBKa 3agaHua umnynscamu (DI5)
5: YcTaHoBKa 3agaHuvs No LWMHE JaHHbIX
6: All + Al2
7: MuH. (Al1, Al2)
8: Makc. (Al1, Al2)
A0-03 [uckpeTHas ycTaHOBKa 3agaHus Ot -200,0% fno 200,0% 150,0%
MOMEHTa B peXnmMe yrnpaBrneHus
MOMEHTOM

A0-01 n A0-03: OTK dyHKLUMOHamnbHbIEe NapamMeTpbl BbIOMPAKT KaHar, MCNonb3yeMbli Onsl YCTaHOBKU
3a[aHusl MOMEHTa B PEXUM ynpaBrneHnss MOMEHTOM. Bcero nmeetcst Bocemb kaHanoB Bblbopa 3agaHus
MOMEHTa.

3agaHne MoOMeHTa $BMSEeTCs OTHocuTenbHoW BenuyuHon. 100,0% cooTBETCTBYET HOMWHaNbHOMY
MOMEHTY npmBoda nepeMeHHoro Toka. [uanasoH 3agaHusa ot -200,0% go 200,0%, T.e. MakCcuManbHbIN
MOMEHT MpUBOAA MNEepeMeHHOro Toka B [ABa pasa Oonblie HOMWHaNbHOrO MOMEHTa MpuBoAa
nepemMeHHOro Toka.
Ecnu 3agaHne MOMeHTa MMeeT MOMOXWUTENbHYK BENWYMHY, NPYBOL MEPEMEHHOro Toka paboTtaeTt B
HanpaBneHun Bnepen. Ecnv BenvumHa oTpuuaTensHasi, NpyMBOA4 MEPEMEHHOIO Toka paboTaeT B
oBpaTHOM HanpaBneHuw.
0. [uckpeTHas ycTaHOBKa 3agaHus

3apaHve MoMeHTa Hanpsamyto yctaHasnueaetcsa A0-03.
1. All (BxogHoe HanpsibkeHne ot 0 go 10 B)

2. Al2 (BxogHoe HanpsbkeHne ot 0 go 10 B wnu BxogHon ToK oT 0 ao 20 MA, B 3aBUCUMOCTU OT
3agaHus nepemblykm J4)

3. Al3 (BxogHoe HanpskeHue oT -10 go 10 B)

3agaHne YacToTbl BBOAUTCH C KneMmbl aHanoroeoro Bxoga (Al). MD310 obecneunBaeT aee krnemmbl Al
(Al1, Al2). UmeeTca gononHuTenbHbli knemma (Al3) Ha nnate pacwupeHus /0.
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MD310 obecneuvBaeT nNATb XapaKTEPUCTMK (KPUBLIX), YKa3blBAlOLMX COOTHOLUEHWE KapTUPOBaHUS
MeXay BXOAHbIM HanpsbkeHuem, BBoauMbiM ¢ All, Al2 unu Al3, n ueneson 4acTOTon. Tpu U3 KPUBbIX
UMEKT NIMHENHOE (TOYEYHOE) COOTBETCTBME, OBE M3 KPUBbLIX UMEKOT COOTBETCTBME MO YETBIPEM TOYKAM.
Bbl MoXeTe 3agaTtb KpuBble, UCMONb3ysa (PyHKLMOHanNbHbIE Koabl ¢ F4-13 no F4-27, n yHKUMOHamNbHbIEe
koabl B rpynne A6, v BeibpaTh kpueble and All, Al2 n Al3 B dyHKUMOHanbHOM koge F4-33.

Ecnun B kayecTBe MCTOYHMKA YaCTOTbl MCMOMNb3yeTCa aHanorosbin Bxod, 100% Bxoda HanpsikeHus/Toka
cooTBeTCTBYIOT BenuunHe AO0-03 (JuckpeTHas ycTaHoBKa 3ajaHWs MOMEHTa B pexume yrnpasreHus
MOMEHTOM).

4, YcraHoBka 3agaHusa umnynbcamu (DIS)

3agaHve umnynscamu BBOAMTCS € noMoLbio DIS (BbICOKOCKOPOCTHOM uMnynee). Cneundukauus
curHana 3agaHusa umnynscamu — ot 9 go 30 B (gnanasoH HanpspkeHus) n oT 0 go 20 kl'y (guanasoH
yacToTbl). CooTBeTcTBYOWAas BenuumHa 100% 3agaHua nMmnynscamu cootseTcTByeT BenuumHe A0-03
(OnckpeTHasa ycTaHOBKa 3adaHUA MOMEHTa B PeXMME yNpaBrieHNss MOMEHTOM).

5. YcTaHoBKa 3a4aHuna No WWHe AaHHbIX
3agaHve MoMeHTa onpedensaeTcs rmaBHbIM KOMNbIOTEPOM Yepes agpec kKoMMyHukaumm 0x1000. dopmaTt

faHHbIX — oT -100,0% po 100,0%. 100% cootBeTcTBYeT BenuuuHe A0-03 (OuckpeTHasa ycTaHOBKa
3a[jaH1sl MOMEHTa B PEXMME yrnpaBreHns MOMEHTOM).

dyHkumoHanb HanmeHoBaHue napameTpa [uana3oH 3apaHuA Mo
HbIW KOZ yMon4yaHuio
A0-05 MakcumanbHas yactoTa Ot 0,00 'y go makc. yactoTel (FO-10) 50,00 Ny,

HanpaBneHus Bnepeg npu
ynpaBneHU MOMEHTOM

A0-06 MakcumanbHas YacTtoTa Ot 0,00 Ny go makc. yactoTbl (FO-10) 50,00 I'y,
o6paTHOro HanpasneHus Npu
ynpasneHnn MOMeHTOM

AO-05 u A0-06: 3Tu yHKUMOHaNbHbLIE nNapamMeTpbl 3adalT MaKkCMManbHYK 4acToTy npuBoAa
NepeMeHHOro Toka B HanpaBreHun Breped M B 0OpaTHOM HarmpaBneHUM B PeEXUME YrpaBleHUs
MOMEHTOM.

CKOpOCTb asuratens 6y,u,eT HenpepbIBHO yBenM4nBaTbCA, €Clih MOMEHT Harpy3km MeHblle BbIXOAHOro
MOMeEHTa pnBuraTens. OTa (*)yHKLl,I/Iﬂ orpaHun4mBaeT CKOPOCTb pnABuratend B pexXume yrnpaslieHnda
MOMEHTOM, 4TObbI n3bexaTb noTepn KOHTPOIA B ynpaBJieHUN.

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo

HbIA KOA yMon4yaHuio

A0-07 Bpems yckopeHnusi npy ynpaeneHun OT10,00 c g0 650,0 ¢ 0,00 c
MOMEHTOM

A0-08 Bpems 3amegneHusa npu ynpasneHum OT10,00 c g0 650,0 ¢ 0,00 c
MOMEHTOM

A0-07 n A0-08: BTn dyHKUMOHamMNbHbIE MapameTpbl 3a4aloT BpeMsi YCKOPeHus/3aMeaneHnss B pexume
ynpaBrieHnss MOMEHTOM ANS BbINOSHEHUS MMaBHOro M3MEHEHMs CKOpOCTWM ABuratens. 370 nomoraet
nsbexaTb Takux npobnem, kak GONbLUOW LWYM MMM Ype3MepHOe MexaHU4eckoe HarnpshkeHue, KoTopble
MOXXET BbI3BaTb CIULLKOM ObICTPOE N3MEHEHNE CKOPOCTU ABUraTens.

OpgHako B cucTemax, rae Tpe6yeTC$| Xopoulee 6bICTpOﬂ,eIZCTBI/Ie Ha MOMEHT, Hanpumep, npu
ncnosib3oBaHMN OBYX aBuraTtenen ans npueeaneHnA oaon Harpy3ku, HyXXHO 3agatb 3TOT napamMmeTp Ha
0,00 c.
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Fpynna Al: BuptyanbHbin DI/DO

dyHkumoHanb HanmeHoBaHue napameTtpa [nana3oH 3agaHus Mo
HbIW KOA yMon4yaHuto

A1-00 Bei6op dyHkumm VDIL OT1 0 go 50 0
Al-01 Bbibop dyHkumm VDI2 O1 0 pgo 50 0
A1-02 Bei6op dyHkumnm VDI3 OT1 0 go 50 0
A1-03 Bbi6op dyHkumm VDI4 Ot 0 pgo 50 0
A1-04 Bei6op dyHkunm VDIS OT1 0 go 50 0

A1-00 n A1-04: 3T (pyHKUMOHamNbHbIE NapamMeTpbl 3a4aT PYHKUMIO ANS NATU BUPTYanbHbIX knemm DI —
¢ VDI1 no VDI5, koTopble MMelT Te Xe PyHKuun umdpoBbix Bxodos (0T 0 go 50), 4To n gecatb Knemm
DI. bonee nogpobHo cM. onucaHue F4-00 no F4-09.

dyHkumoHanb HanmeHoBaHue napameTtpa Owvana3oH 3agaHusn Mo

HbIW KOA yMon4yaHuto

Al1-05 Pexum 3agaHns akTMBHOro 0: OnpegenseTtca coctossHuem VDOX 00000
coctosiHus VDI 1: Onpegensatca A1-06

Lindpa un3s paspsaga egnHny: VDI
Lndpa n3 paspsga gecatkos: VD2
Lindpa mn3 paspsga coteH: VDI3
Lndpa n3 paspsaga toicad: VDI4
Lindpa u3 paspsiga eCATKOB ThICAY:
VDI5

A1-06 Beibop aktmBHoro coctosiHms VDI 0: HeaktnBHOE 00000
1: AkTuBHOE

Lindpa un3 paspsaga egnnnu: VDI
Lndpa n3 paspsga gecatkos: VD2
Lindpa mn3 paspsiga coteH: VDI3
Lndpa n3 paspsaga toicad: VDI4
Lindpa n3 paspsiga 4eCATKOB ThiCAY:
VDI5

A1-05 n A1-06: 3T yHKUMOHaNbHbIE NapaMeTpbl ONpeaensoT akTMBHbIN pexum VDI1 — VDI5.
0. Onpepensaetca coctosiHnem VDOX

YTtobbl NpnBOA NEepeMeHHOro Toka Mor coobwaTb 06 olwmbkax 1 ocTaHaBnMBaTbCS, Korga BXoAd C
All gocturaet npegena, BbIMONHUTL Criegyowmve 3agaHuns:

1. 3apatb A1-00 Ha 44 pnsa npucBoeHus VDI1 dyHkumm 44 «Onpepensiemas nonb3oBaTenem
owmbka 1».

2. 3apgatb A1-05 Ha xxx0 ans onpeneneHunsa aktmeHoro coctosHusa VDI1 coctosHmem VDOKX.
3. 3agatb Al-11 Ha 31 ansa npucBoeHus VDO1 cdyHkumm 31 «[pegen npesbilleHnsa Bxoaa All».
[anee, korga Bxog ¢ All gocturaeT npegena, VDO1 okasbiBaeTca B coctodaHun BKJ1. Oanee

VDI1 okasbiBaeTcs B coctosHun BKI1., n npuBoa nepemMeHHOro Toka npyHMMaeT onpenensemyto
nonb3oBaTeneM OLIMOKY.
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1. Onpegensetca A1-06

YTtobbl NpMBOA NEpeMeHHOro Toka MOr aBTOMaTUYeCKU BXOOWUTb B PEXUM Xoaa rocre rnoaayu
NUTaHWs, BbINOMHWUTL CreayoLwne 3agaHuns:

1. 3apgatb A1-00 Ha 1 ans npuceoenust VDI1 dyHKumn 1 «Xoga B HanpaeneHum snepeg (FWD)».
2. 3agatb A1-05 Ha xxx1 ans onpeaeneHns aktuBHoro coctosaHust VDIL coctosiHnem F1-06.

3. Bagatb F0-02 Ha 1 gns Mcnonb30BaHUSA ynpaBneHusi C KNeMMHUKa B KavyeCcTBe WUCTOYHUKA
KOMaHAbl.

4. 3apaTb F8-18 Ha 0 ana geakTMBaLMu 3aWmUThbl 3anycka.
[Mocne 3aBeplueHMa nHUUManNn3auMmM nNpu nogaye nNUTaHusa nNpuUBoO NEPeMeHHOro Toka onpeaenseT, YTo

VDI1 3agaeTcs Ha akTUBHYKO yHkumMio FWD. OTo o3HavaeT, 4To NpuBOA NEepeMeHHOro Toka nony4aet
komaHay FWD ot VDI1 n 3anyckaeTt XoA B HanpasneHun Brnepea.

dPyHKuMoHans HaunmeHoBaHue napameTpa Owvana3oH 3agaHus Mo
HbIN KOp, yMon4aHuio
A1-07 Bbi6op dyHkumm ansa All, O1 0 po 50 0
ncnonb3yemoro kak DI
A1-08 Bei6op dyHkumm ansa Al2, O1 0 po 50 0
ncnonb3yemoro kak DI
A1-09 Bbi6op dyHkumm ansa Al3, O1 0 pgo 50 0
ncnonb3yemoro kak DI
Al-10 Bbl6op aKTMBHOIO COCTOSIHUSA Ans 0: AKTVMBEH BbICOKUI YPOBEHb 000
Al, ucnonbadyemoro kak DI 1: AKTUBEH HM3KWNIA YPOBEHb
Undpa n3 paspsga eannnu: All
LUndpa ns3 paspsiga gecatkos: Al2
Lindpa n3 paspsiga coteH: Al3

A1-07 n A1-10: BT dyHKUMOHaNbHbIEe NapameTpbl No3BonsAoT All ObITb UCNOMB30BAHHLIM B KayecTBe
DI. Korga BxogHoe HanpsbkeHue Al Bbille 7 BonbT, Al HAXOAUTCH B COCTOSIHUM BbICOKOrO YpoBHS. Koraa
BXoAHOe HanpsbkeHne Al Hwxke 3 BornbT, Al HaXoOMTCA B COCTOSHMM HU3KOro YpoBHA. Al HaxoguTtcsa B
COCTOsIHUU rnucTepesnca mexay 3 B n 7 B.

Puc. 8-32. OnpeaeneHne akTUBHOIO COCTOSAHUSA Knemmbl Al

BxogHoe HanpsxeHue Al | ‘.
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®dPyHKuMoHanbs HaumeHoBaHue napameTpa

HbIW KOZ
Al-11 Bbi6op dyHkunm VDO1

[Onana3oH 3agaHunA

0: BHyTpeHHee 3akopadnBaHue ¢
dpusnyecknm DIx
OT11p041

Mo
yMoOn4yaHuio
0

A1-12 Bei6op dyHkunn VDO2

0: BHyTpeHHee 3akopaunBaHune ¢
dumandecknm DIx
Otlpo4l

Al1-13 Bei6op dyHkumnmn VDO3

0: BHyTpeHHee 3akopadnBaHue ¢
dpusnyeckmnm DIx
OT11p041

Al-14 Beibop dyHkuun VDO4

0: BHyTpeHHee 3akopaunBaHue ¢
dumandecknm DIx
OT11p041

A1-15 Bei6op dyHkunmn VDOS5S

0: BHyTpeHHee 3akopaunBaHune ¢
dumandecknm DIx
Ot1p041

Al-16 3agepxka Bbixoga VDO1

OT1 0,0 c go 3600,0 ¢

0,0c

Al-17 3agepxka Bbixoga VDO2

OT10,0 c go 3600,0 c

0,0c

Al1-18 3agepxka Bbixoga VDO3

OT1 0,0 c go 3600,0 ¢

0,0c

Al-19 3agepxka Bbixoga VDO4

OT10,0 c go 3600,0 c

0,0c

Al1-20 3agepxka Bbixoga VDO5

OT1 0,0 c go 3600,0 ¢

0,0c

Al1-21 Beibop aktusHoro pexuma VDO

0: AKTVBEH BbICOKUI YPOBEHb

1: AKTUBEH HU3KUI YPOBEHb

Lincopa u3 paspsaga eguHny: VDO1
Lindpa n3 paspsiga gecatkos: VDO2
Lincbpa us paspsga coten: VDO3
Lndpa n3 paspsiga teicay: VDO4
Lincopa n3 paspsga AeCsTKOB ThiCAY:
VDO5

00000

Al1-11 n A1-21: BT pyHKUMOHAamMbHbIE NapaMeTpbl 3a4atoT PyHKLMK kKnemmam VDO, KoTopble UMEKOT Te
Xe dyHKumMM umdpooro Bbixoga (oT 1 go 40), kakve umetoT knemmbl DO. Bbonee nogpobHO cwM.
onucaxwue B rpynne F5. VDO moxeT ncnons3oBatbcd Bmecte ¢ VDIX Ans BbIMOMHEHNA HEKOTOPLIX BUAOB

NPOCTOro JIOrM4eCcKoro KOHTponA.
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Fpynna A2: NMapameTpbl ABUraTens 2

MD310 moXeT nepeknoyaTtbCsd B COCTOAHUM XOA4a C OOHOro ABuratens Ha ApYron, BCEro KosimyecTtBO
neuratenen — 4. Umesq 4 asuratens, Bbl MOXeTe:!

3apaTtb COOTBETCTBEHHbIE napameTpbl ABUratena B COOTBETCTBUN C YKa3aHHbIMU Ha Tabnuyke

BbINOMHUTL COOTBETCTBEHHYO aBTOMAaTUYECKYHO HACTPOWKY ABUraTens

BbibpaTb ynpasneHue V/F nnm BeKTOpHOe yrnpaBneHue
3apaTtb napameTpbl, OTHOCALIMECS K ynpaBneHuto V/F nnum BEKTOPHOMY yrnpaBneHuo

I'Iapameprl asurartens 2, apuratens 3 v gpuratens 4 onpenensatoTcs Tak Xe, Kak napameTpbl ABuratens

1. bonee nogpobHo cM. onucanud rpynn F1 n F2.

PyHKUNOHaNb

HbIA KOZ4

HavmeHoBaHue napameTpa

[nana3oH 3agaHus

Mo
yMOnYaHuo

A2-00 Bbi6op Tuna geurartens Ot0pol 0
A2-01 HomunHanbHas MOLLHOCTb 0,1 -30,0 kBT B 3aBucumocTu ot
apuratens mogenu
A2-02 HomuHanbHoe HanpskeHue 1-1000B B 3aBucumoctm ot
apuratens mogenu
A2-03 HomuHanbHbIN TOK ABUraTens 0,01 -655,35A B 3aBucumocTu ot
mogenu
A2-04 HomuHanbHas yactoTta asuratens | 0,01 'y — makc. YyacTtoTa B 3aBucumocTu ot
moaenu
A2-05 HoMunHanbHasa ckopocTb 1 - 65535 06/MuH B 3aBucumocty ot
asuratens moaenu
A2-06 ConpoTtuBneHue cratopa 0,001 - 65,535 Om Mapametp aBT.
HaCTPOMKM
A2-07 ConpoTtuBneHue potopa 0,001 - 65,535 Om Mapametp aBT.
HaCTPOWKM
A2-08 MHOyKTMBHOE peakTnBHoOE 0,01 — 655,35 mIH Mapametp aBT.
COMPOTUBIIEHNE YTEYKM HaCTPOWKM
A2-09 B3anmHoe nHaykTuBHOE 0,1 — 6553,5 MI'H Mapametp aBT.
peakTUBHOE COMNPOTUBMEHNE HaCTPOWKM
A2-10 Tok 6e3 Harpy3sku Ot 0,01 po A2-03 Mapametp aBT.
HaCTPOWKM
A2-37 Bbi6op aBTOMaTu4veckom OT10p02 0
HaCTPOMKK
A2-38 [MponopunoHanbHbI Ot 1 go 100 30
KO3(pPULMEHT KOHTYpa CKOPOCTH
1
A2-39 Bpems nHTerpmpoBaHus KOHTYpa OT1 0,01 po 10,00 c 0,50
ckopoctn 1
A2-40 YacToTa nepekntoyeHns 1 Ot 0,00 po A2-43 5,00
A2-41 [MponopunoHanbHbI Ot 1 go 100 20
KO3(pPULMEHT KOHTYpa CKOPOCTH
2
A2-42 Bpems nHTerpmpoBaHus KOHTYpa OT1 0,01 o 10,00 1,00
cKopocTh 2
A2-43 YacToTa nepekntoyeHns 2 OT1 A2-40 0o MaKc. YacToTbl 10,00
A2-44 KoadhdmumeHT cmeleHms Ot 50% fo 200% 100%
BEKTOPHOrO yrnpaBneHus
A2-45 MocTosHHas BpeMeHn cunbTpa Ot 0,000 ¢c 5o 0,100 ¢ 0,000 ¢

KOHTypa CKOpOCTU
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dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo

HbIX KOA yMon4yaHuio

A2-41 [MponopunoHanbHbIA KO3aPPUUNEHT Ot 1 go 100 20
KOHTYpa CKOpoCTU 2

A2-42 Bpems nHTerpupoBaHunsi KOHTypa OT1 0,01 go 10,00 1,00
cKopocTn 2

A2-43 YacTtoTa nepeknyeHms 2 OT1 A2-40 10 MaKc. YacTOThbl 10,00

A2-44 KoachpmumeHT cmeLleHns BEKTOPHOro OT1 50% no 200% 100%
ynpaeneHns

A2-45 MocTosiHHas BpemeHn unbTpa koHTypa | OT 0,000 ¢ go 0,100 ¢ 0,000 c
CKOpOCTHU

A2-46 KoachdpuumeHT nepeBo3dyxaeHus OT1 0 go 200 64
BEKTOPHOrO yrnpaBneHus

A2-47 McTouHnk BepxHero npegena momeHtae | OtT0go 7 0
pexvme ynpaBneHusi CKOpOCTbIO

A2-48 [uckpeTHas ycTaHoOBKa 3agaHus OT1 0,0% po 200,0% 150,0%
BepXHero npegeria MOMeHTa B pexume
ynpaBneHnsi CKOPOCTbIO

A2-51 [MponopumoHanbHbIn KoadhpUUNEHT Ot 0 go 60000 2000
HaCTPOWiKM1 BO36YXAEHUS

A2-52 WHTerpanbHbIn KoadhpuumneHt Ot 0 go 60000 1300
HaCTPOWiKMN BO36YXaeHUS

A2-53 [MponopumoHanbHbIn KoadhpUUNEHT Ot 0 go 60000 2000
HACTPOVKM MOMEHTa

A2-54 WHTerpanbHbIn KoadhpuumneHT Ot 0 go 60000 1300
HACTPOVKM MOMEHTa

A2-61 Pexwum ynpaeneHus gsuratenem 2 on?2 2

A2-62 Bbibop BpeMeHu yckopeHus/ Ot0po4 0
3amenneHus gsurarens 2

A2-63 dopcupoBaHMe MOMEHTa ABuratens 2 0,0% (cpmkcupoBaHHOE B 3aBucumocTn

dopcupoBaHne MOMeHTa) OT Mogenu
O71 0,1% po 30,0%

A2-65 KoadhdpmumeHT nogasneHms Bubpauum OT1 0 po 100 B 3aBucumocTtun

gsuratens 2 OT Mogenu

Fpynna A5: OnTumusauusa ynpaBneHus

PyHKUNOHaNb

HauvmeHoBaHue napameTpa

[nana3oH 3agaHus

Mo

HbIA KOZ4
A5-00

YMOJ4aHUIO

BepxHuii npeaen 4acTtoTbl NEPEKYeHns 12,00 Ny,
LIWNM (umdppoBoi LUIMPOTHO-UMMNYFbCHOWM

MoZynaumn)

OT1 0,00 oo 15,00 'y,

A5-00: 3TOT hyHKUMOHANbLHBIN NapaMeTp AencTByeT TONbKO AN ynpaeneHus V/F n onpegenseTr cxemy
UMPOBOM LUMPOTHO-UMMNYMBLCHOW MOAYNsAUMM B pexume ynpasnenunss V/F. 3ToT napameTp penko
HyXXgaeTcst B Mogndukauum.

Ecnn BbixogHasi 4actoTa Hwke 3apaHus, OyaeT wucnosnb3oBaTbCsl 7-CErMEHTHasi cxema
HenpepbIBHOM MOAYNSAUMM, YTO MOXET NPMBECTM K OOMbLUMM NOTEPSIM MPU NEPEKoYeHnm, HO K
MeHbLUEN Nyrbcaummn Toka.
Ecnn BbixogHast vacTtoTa Gonblue 3agaHus, bydeT wcnonb3oBaTbCsi 5-CErMeHTHas cxema
NpPepbLIBUCTON MOAYNSAUUN, YTO MOXET MPUBECTU K MEHBLLUUM NOTEPSIM MPU NEPEKITIOYEHUN, HO K
OonbLien nynecaumm Toka.

[Onana3oH 3agaHuaA Mo
yMoOn4yaHuio

0: ACMHXpOHHasa Moaynauns 0
1: CuHXpOHHasa moaynauust

PyHKUMOHaNb

HavmeHoBaHue napameTpa
HbIW KOZ
A5-01

O6pasey, LWMPOTHO-MMMNYIBCHOM
MoAynsaumn

A5-01: 3TOT PyHKUMOHAMbBHbLIN NapaMeTp AeNCTBYEeT TONbKO Ans ynpasneHunsa V/F.

CuvHXpOHHas MOAynsauusa NPMMEHSETCS, Koraa BbIXo4Has YactoTa npmeoga gocturaet 85 'y unu Gonee,
ynyylwas KayecTBO BbIXOOHOIO HanpsbkeHna. ACMHXPOHHas MOAYNAUMS NPUMEHSETCH, Korga BbixoAHas
yacTtoTa npmeBoaa Hwxe 85 u.
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dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIX KOA yMo4aHuio
A5-02 Bblbop pexuma komneHcaunm MepTBomn 0: KomneHcauum HeT 1

30HbI 1: Pexxum komneHcauun 1

A5-02: OTOT yHKUMOHAmMNbHEIN MNapameTp peako HyxaaeTca B Moaudpukaumn. OH MOXET ObiTb
MoamduMumMpoBaH TONMbKO TOrAda, Korga MMeeTcs cneumansHoe TpeboBaHme no kavyecTBy GOpPMbl BOJIHbI
BbIXOOHOIr0 HanpsKeHUs!, Unu Koraa npomcxoauT BMbpaums asuratens.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo
HbIX KOA yMon4aHuio
A5-03 MpownssonbHas rnybuHa LM 0: NpowussonbHasa LM 0
HefencTBuTenbHa
Ot 1po10

A5-03: 3T0T (pyHKUMOHAMNBHBIN NapaMeTp NpegHa3HayeH ANsa CHWKEHUS HEMPUATHOTO WyM ABUraTens u
YMEHbLUEHUS 3NEKTPOMarHUTHLIX MOMEX.

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIW KOA yMon4yaHuto

A5-04 Bbi6op npepena GbicTporo Toka 0: eakTuBMpoOBaH 1
1: AKTuBMpOBaH

A5-04: dyHKUMS npeaena GbICTPOro Toka MOMOraeT CBECTU K MUHMMYMY BO3HUKHOBEHWE MpEBbILLEHUE
TOKa MpuBoAa NEPEMEHHOr0 TOKa, rapaHTUpys HempepbiBHYO paboTy npueoga. OpgHako npuBog He
criefyeT OCTaBNATb HAAOMro B pexuMe npefena ObICTPOro Toka, Tak Kak 3TO MOXET MpUBECTU K
neperpeBy npusoaa. B atom cnyyae npveopg BblaaeT coobueHne o6 owmnbke Errd0, koTopoe o3Hauvaer,
YTO NPUBOZ NEPETPYKEH N €ro CrieayeT OCTaHOBUTD.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo

HbIW KOZ yMon4yaHuio
A5-05 KomneHcaumsa o6HapyxeHus Toka OT1 0 po 100 5

A5-05: 3T0T (pyHKUMOHAMNbHBIN NapaMeTp 3agaeT KOMMeHcaunto obHapyXeHUs ToKa 1 pedko HyxgaeTcs
B Moandmkauun. Cnuwwikom 6onbLuoe 3agaHne MOXeT YXYALWNTb Ka4eCTBO ynpaBreHus.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo

HbIW KOZ yMon4yaHuio
A5-06 [Nopor HegocTaTKa HanpskeHus OT1 60,0% pgo 140,0% 100,0%

OTOT PyHKUMOHAnNbHLIN NapameTp 3a4aeT Nopor HanpskKeHusl, 3a KOTOpbIM BblgaeTcsa coobuieHne ob
owmnbke Err09 (HegocTaTo4HOE HarpsiKeHue).

100,0% HanpsXeHna pasHbIX KnaccoB MNpuBoda MNEPEMEHHOro ToKa COOTBETCTBYET pPa3HbIM TOYKaM
HEeOOCTaTO4YHOIro HanpsaxXeHud, Kak noka3aHo HUMXe.

HavmeHoBaHue napameTpa ' Onana3oH 3agaHus
OpHodgasHbiv Tok 220 B 200 B
TpexdasHbin Tok 220 B 200 B
TpexdrasHbin Tok 380 B 350B

dyHkumoHanb HanmeHoBaHue napameTtpa [Onana3oH 3agaHus Mo

HbIA KOA yMon4yaHuio

A5-09 Bbibop ynpaBneHus kopoTkum umnynscom | O: [leakTmBupoBaH 0
1: AKTuBMpOBaH
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Fpynna A6: 3apgaHna xapakrepucTuk Al

PyHKUMOHANb

HbIW KOpf,

HanmeHoBaHue napameTpa

Ownana3oH 3agaHus

yMON4aHuo

A6-00 MuH. Bxoa kpuson 4 Al O71-10,00 B go A6-02 0,00 B

A6-01 CooTBEeTCTBYOLNIA NPOLEHT MUH. BXO4A Ot -100,0% go 100,0% 0,0%
Kpueom 4 Al

A6-02 Bxog moaynsummn 1 kpuson 4 Al oT A6-00 oo A6-04 3,00B

A6-03 CoOTBETCTBYHOLLMIA NPOLIEHT BXOAA O71-100,0% go 100,0% 30,0%
moaynsumun 1 kpuson 4 Al

A6-04 Bxog mogynsiumm 1 kpuson 4 Al o1 A6-02 go A6-06 6,00 B

A6-05 CooTBETCTBYOLNIA NPOLIEHT BXoAa Ot -100,0% go 100,0% 60,0%
moaynsumun 1 kpuson 4 Al

A6-06 Makc. Bxog kpuson 4 Al Ot A6-06 no 10,00 B 10,00 B

A6-07 CoOTBETCTBYHOLLMIA NPOLIEHT MaKC. BxoAa O71-100,0% go 100,0% 100,0%
kpveom 4 Al

A6-08 MwuH. Bxog kpuson 5 Al OT-10,00 B go A6-10 -10,00 B

A6-09 CoOTBETCTBYHOLLMIA NPOLEHT MUH. BXO4a O71-100,0% go 100,0% -100,0%
Kpusomn 5 Al

A6-10 Bxog mogynsiumm 1 kpuson 5 Al o1 A6-08 go A6-12 -3,00 B

A6-11 CooTBETCTBYOLNIA NPOLIEHT BXoAa OT -100,0% go 100,0% -30,0%
mopynsiumm 1 kpuson 5 Al

A6-12 Bxog moaynsummn 1 kpuson 5 Al oT A6-10 oo A6-14 3,00B

A6-13 CoOTBETCTBYHOLLMIA NPOLIEHT BXOAA O71-100,0% go 100,0% 30,0%
moaynsumun 1 kpuson 5 Al

A6-14 Makc. Bxoa kpuson 5 Al OT1 A6-14 no 10,00 B 10,00 B

A6-15 CooTBETCTBYOLNIA NPOLEHT MaKC. BXxoaa Ot -100,0% go 100,0% 100,0%
kpueom 5 Al

A6-00 — A6-15: 31K (pyHKUMOHanNbHbIE NapamMeTpbl onpeaensoT kpusyto 4 Al n kpusyto 5 Al, KoTopble
nmeroT Te xe dyHKuuKn, 4to 1 Kpueble 1 — 3 Al. Kpuble 1 — 3 Al — 3TO NMHENHOe COOTBETCTBUE, a
Kpusble 4 Al 1 5 Al — 3TO 4-TO4EYHOE COOTBETCTBUE.

Puc. 8-33. Kpneas 4 Al n kpusas 5 Al

CootBeTcTByloLee 3agaHue Alp

Co0TBETCTBYIOLLEE 3ahaHNe MaKC.

CootBecTByloLee 3afanme Bxoga 1
TOuKM nepernba kpueon Al[~ — = T,

100%

Bxoga Al [~

FUN

|

I
J I
F |
' / !
fo Fi I
/o Touka nepernba ; |

0B (0 mA) A 2 kpuBOIA Al

[ Al purve ™, - £
/ Touka neperunba ,r"r T gy

/ 9 “,
CooTeecTeylolee sananve Bxoga 2 | / L KPvBOAAI \
TOYKM Nepernba kpusoit Al [

BxogHoe
HanpskeHune Al

CooTBeTCTBYHIOLLEE 3aAaHIE MUH.
Bxoaa Al
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dyHkumoHanb HanmeHoBaHue napameTtpa [dwnana3oH 3agaHua Mo

HbIA KOZ4 yMon4yaHuio

A6-16 Touka ckayka COOTBETCTBYIOLLErO OT -100,0% go 100,0% 0,0%
3agaHus Bxoga All

A6-17 AMNNUTYyaa ckavka COOTBETCTBYHLLENO OT1 0,0% pgo 100,0% 0,5%
3agaHus Bxoga All

A6-18 Touka ckayka COOTBETCTBYIOLLENO O71-100,0% go 100,0% 0,0%
3agaHus Bxoga Al2

A6-19 AMNNUTYyaa ckayka COOTBETCTBYHLLErO OT1 0,0% pgo 100,0% 0,5%
3agaHus Bxoga Al2

A6-20 Touka ckayka COOTBETCTBYIOLLENO O71-100,0% go 100,0% 0,0%
3agaHus Bxoga Al3

A6-21 AMNNUTYyOa ckavka COOTBETCTBYHLLEMO OT1 0,0% pgo 100,0% 0,5%
3agaHus Bxoga Al3

A6-16 — A6-21: MD310 umeeT OYHKLMIO CKayKa Ha COOTBETCTBYIOLLLEN NPOLIEHTHOW BenuunHe Bxoda All
— Al3, koTopas ctabunusmpyet BeoA ¢ Al.

Ckaukm Al — okono 5,00 B, gnanasoH ckadka — oT 4,90 go 5,10 B. MuHumanbHbii Bxog All 0,00 B

cootBetcTByeT 0,0%,

MakcumaneHsin Bxog 10,00 B cootBetctByeT 100,0%.

CooTBeTcTBYHOLLAA

npoLeHTHasa BenuumMHa o6HapyxeHHoro Bxoaa All konebnetca mexay 49,0% u 51,0%.

YTtobbl 3acdhmkcMpoBaTb COOTBETCTBYIOLLYIO MPOLEHTHYHO BenuuuHy Bxoga All Ha 50,0%, Bbl MoxeTe
3apartb A6-16 Ha 50,0% n A6-17 Ha 1,0%.

pynna AC: Koppekuusa Al/AO

PyHKUNOHaNb

HbIA KOZ4

HavmeHoBaHue napameTpa

[nana3oH 3agaHus

Mo ymonyaHuro

AC-00 MamepeHHoe HanpsikeHue 1 All Ot 0,500 go 4,000 B C 3aBoACKOM KOPPEKTMPOBKON
AC-01 BocnpounseegeHHoe HanpspkeHne 1 All OT1 0,500 no 4,000 B C 3aB0OACKOW KOPPEKTMPOBKOM
AC-02 MamepeHHoe HanpsikeHue 2 All Ot 6,000 go 9,999 B C 3aBofCKOM KOPPEKTMPOBKO
AC-03 BocnpounseegeHHoe HanpsikeHue 2 All OT1 6,000 0o 9,999 B C 3aB0OACKOW KOPPEKTMPOBKOM
AC-04 MamepeHHoe HanpsikeHue 1 Al2 Ot 0,500 go 4,000 B C 3aBoACKOM KOPPEKTMPOBKON
AC-05 BocnpounseegeHHoe HanpsikeHne 1 Al2 OT1 0,500 po 4,000 B C 3aB0OACKOI KOPPEKTMPOBKOM
AC-06 MamepeHHoe HanpsikeHue 2 Al2 Ot 6,000 go 9,999 B C 3aBofCKOM KOPPEKTMPOBKON
AC-07 BocnpounseegeHHoe HanpsikeHue 2 Al2 OT1 6,000 0o 9,999 B C 3aB0OACKOI KOPPEKTMPOBKOM
AC-08 MamepeHHoe HanpsikeHue 1 Al3 OT1-9,999 no 10,000 B C 3aBofCKOM KOPPEKTMPOBKON
AC-09 BocnpounseegeHHoe HanpsikeHue 1 Al3 OT1-9,999 no 10,000 B C 3aB0OACKOIN KOPPEKTMPOBKOM
AC-10 MamepeHHoe HanpsikeHue 2 Al3 OT1-9,999 no 10,000 B C 3aBoACKOM KOPPEKTMPOBKON
AC-11 BocnpounseegeHHoe HanpsikeHue 2 Al3 OT1-9,999 no 10,000 B C 3aB0OACKOWN KOPPEKTMPOBKOM

AC-00 — AC-11:

®PYHKUUST KOPPEKTMPOBKM BXOAHOW BEMUYMHBLI, BBOOUMOW C Knemmbl Al — cpgenatb

BEMUUUHY OUCKPETHOrO HAaMpPsBKEHWUS TOW 3KEe, YTO W 3afaHue HanpspkeHus. 3TU DyHKLUOHAIbHbIE
napameTpbl 6blIM CKOPPEKTUPOBaHbI NMPU MOCTaBKe M BOCCTAHABIMBAKOTCA OO BENMYMH C 3aBOACKOM
KOPPEKTUPOBKON NPU MHULMANM3aumMmy napameTpoB, Tak YTO KOpPPEeKUMs Ha MecTe TpebyeTcst [OBOSbHO
peako.

M3mepsiemoe HanpsikeHMe  ykasblBaeT  (PaKTMYEeCKOe  BbIXOOHOE  HarnpsbkeHue, U3MepeHHoe
MynbTUMETpOM. BocnpomsBoanmoe HanpspkeHue — 3TO OUCKPETHOE HanpsikeHwe, BOCnpousseneHHoe
npusoaoM. bonee nogpo6Ho cm. U0-21, U0-22 n U0-23.
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B xope koppekuun HanpaBuTb OBE BENUYMHBI HaMNPsHKEHWs Ha Kaxayw knemmy Al u coxpaHuTb
M3MEPEHHbIE BENUYUHBI U BOCNPOM3BEAEHHble BenuuMHbl Ha AC-00 — AC-11. [anee npwuBog
NepeMeHHOro Toka aBTOMAaTUYECKM BbIMOSTHAET KOPPEKTUPOBKY KoMMeHcaummn Hynsa Al n koaddpuumneHTa
npvpaLLeHusl.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus Mo ymonyaHuto

HbIW KOA

AC-12 LleneBoe HanpsikeHne 1 AO1 Ot 0,500 go 4,000 B C 3aBOACKOI KOPPEKTMPOBKOM
AC-13 MamepeHHoe HanpskeHne 1 AO1 Ot 0,500 go 4,000 B C 3aBofCKOM KOPPEKTMPOBKON
AC-14 LleneBoe HanpsikeHue 2 AO1 Ot 6,000 0o 9,999 B C 3aB0OACKOI KOPPEKTMPOBKOM
AC-15 MamepeHHoe HanpsikeHne 2 AO1 Ot 6,000 go 9,999 B C 3aBofCKOM KOPPEKTMPOBKON
AC-16 LieneBoe HanpsikeHne 1 AO2 Ot 0,500 go 4,000 B C 3aB0OACKOW KOPPEKTMPOBKOM
AC-17 MamepeHHoe HanpsikeHne 1 AO2 Ot 0,500 go 4,000 B C 3aBoACKOM KOPPEKTUPOBKON
AC-18 LieneBoe HanpsikeHue 2 AO2 Ot 6,000 0o 9,999 B C 3aB0OACKOW KOPPEKTMPOBKOM
AC-19 MamepeHHoe HanpsikeHne 2 AO2 Ot 6,000 go 9,999 B C 3aBofCKOM KOPPEKTMPOBKO
AC-20 M3amepeHHbIn Tok 1 Al2 OT 0,000 go 20,000 MA C 3aB0OACKOWN KOPPEKTMPOBKOM
AC-21 MamepeHHbIn Tok 1 ao koppekunmn Al2 Ot 0,000 go 20,000 mA C 3aBoACKOM KOPPEKTMPOBKON
AC-22 M3amepeHHbIn Tok 2 Al2 Ot 0,000 go 20,000 MA C 3aB0OACKOI KOPPEKTMPOBKOM
AC-23 M3mepeHHbIn Tok 2 Ao koppekunmn Al2 Ot 0,000 go 20,000 mA C 3aBoACKOM KOPPEKTMPOBKON
AC-24 MNpeanbHbit Tok 1 AO1 Ot 0,000 go 20,000 MA C 3aB0OACKOW KOPPEKTMPOBKOM
AC-25 MamepeHHbIn Tok 1 go koppekunn AOL Ot 0,000 go 20,000 mA C 3aBoACKOM KOPPEKTMPOBKON
AC-26 MNpoeanbHbint Tok 2 AO1 OT 0,000 go 20,000 MA C 3aB0OACKOI KOPPEKTMPOBKOM
AC-27 MamepeHHbIn Tok 2 go koppekunn AOL Ot 0,000 go 20,000 mA C 3aBofCKOM KOPPEKTMPOBKON

AC-12 — AC-27:

PyYHKUNA KOPPEKTUPOBKM BbIXOLHOW BENUYMHbI — caenatb hakTuyeckoe BbIXOOHOE
HanpsbkeHme / Tok ¢ kneMmmbl AO TakuM Xe, YTO U LieneBoe HanpskeHne / TOK.

OTn byHKUMOHanNbHbIE MapameTpbl ObiNM CKOPPEKTUPOBaHbI NP MOCTaBKE M BOCCTAHaBNMBAKOTCHA A0
BENNYMH C 3aBOACKOW KOPPEKTMPOBKOW NpY UHMUMANM3aLum napameTpoB, Tak YTO KOPPEKUUS Ha MecTe
TpebyeTcsa AOBOMbLHO peako.

LleneBoe HanpsikeHne —

9TO TeopeTunvyeckoe BbIXOAHOE HanpsaXxeHue npueoaa.

N3mepsiemoe

HanpsaXeHne — 3To BeJIn4YnHa @aKTI/I'vIeCKOFO BbIXOOHOIo HanpsaxeHua, UIsSMepeHHoro MyrnbTuMeTpoM.
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Fpynna UO: MapameTpbl oTCcneXxnsaHus

pynna UO ncnonb3yeTca AN OTCNeXmnBaHUsa COCTOSIHUSA Xoa npusoia nepemMeHHoro Toka. Bel moxeTte
npocMaTpuBaTtb BEMWYUHBbI MapamMeTpoB, MCMNOMb3ys pabo4vyto MaHenb, KoTopas ygobHa Ans nycka Ha
MeCTe, UInu C rMaBHOro KOMMbloTepa yepes WKHY AaHHbIX (agpec: 0x7000-0x7044).

UO0-00 — UO-31 — 3T0 napameTpbl OTCNEXMBaHMUS B COCTOSHUM Xo4a U OCTaHOBKW, onpeaensemble F7-03
n F7-04.

dyHkumoHanb HanmeHoBaHue napameTtpa [dwnana3oH 3agaHua
HbIA KOZ4

U0-00 YacTtoTta xoaa OT1 0,00 oo 500,00 Ny,
U0-01 YcTaHoBKa 3agaHus No YyacTtoTe OT1 0,00 oo 500,00 Ny,

U0-00 u UO0-01: 3tn dyHKUMOHanNbHbIE MNapaMeTpbl BOCMPOM3BOAAT abCOMIOTHYIO  BENUYMHY
TeopeTMYeCcKol YacToThbl XoAa U 3agaHne yacToTbl. BeixogHas yacTtoTta npuBoga BocnpoussoguTtcsa B UO-
19.

®dPyHKuMoHanbs HaumeHoBaHue napameTpa [Odvana3oH 3agaHua
HbIW KOZ

U0-02 HanpsixeHve Ha WwuHe Ot 0,0 oo 3000,0B
U0-03 BbixogHoe HanpsikeHne OT10p01140B

U0-04 BbixogHol Tok OT1 0,00 go 655,35 A
U0-05 BbixogHasa mowHoOCTb OT1 0 po 32767

U0-06 BbixogHOM MOMEHT O71-200,0% go 200,0%

U0-02 n UO-06: OHM BOCNPOM3BOAAT HANPSKEHWE HA LUMHE W BbIXOLHOE HanpshKeHue, BbIXOAHOW TOK,
BbIXOAHYIO MOLLHOCTb M BbIXOQHOMW MOMEHT npueoaa.

dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus

HbIW KOZ
U0-07 CocTtosiHue DI OT1 0 po 32767

U0-07: BocnpousBoanT Tekywiee coctosHue knemm DI. lMocne Toro kak BenuumHa npeobpasyetcsa B
ABOWMYHOE YMCIO, Kaxabli BUT COOTBETCTBYET Kakomy-To DI. «1» 03HayaeT curHan BbICOKOrO YPOBHSI, «0»
O3HayaeT curHam Hu3Koro ypoBHs. CooTHOWeHne mexgy butamu n undpoBbIMM BXO4aMW OAETCH B
Tabnuue Huxe:

But 0 But 1 But 2 But 3 But 4 But 5 But 6 Bur7 | But 8 But9 |

lﬂ_lﬂﬁ-lﬂ_
Bur10 Burl1ll Burl1l2 Bur13 Burl4 Buril5 - IE |
VDI1 VDI2 VDI3 VDI4 VDI5 - - - - -

dyHkumoHanb HanmeHoBaHue napameTtpa [dwnana3oH 3agaHuna
HbIA KOZ4
U0-08 CoctosiHue DO Ot 0 go 1023

U0-07: Bocnpoussogut Tekyuiee coctosHue krnemm DO. Nocne Toro kak BenuyvMHa npeobpasyeTcs B
OBOMYHOE YMCIIOo, KaXabll 6UT cooTBeTCTBYeT kakomy-To DO. «1» 03Ha4aeT curHam BbICOKOrO YpOBHS,
«0» 03HayaeT curHan HM3Kkoro ypoBHs. CooTHOLWEHWE Mexay butamm u unpoBLIMU BbIXO4AMU AaeTCs B
Tabnuue Huxe:

But 0 Butl | But2 But 3 But4 | But5

But 6 Bur7 | but 8 But 9 But 10 | But 11
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®dPyHKuMoHanbs HaumeHoBaHue napameTpa [Odvana3oH 3agaHua
HbIX KOA

U0-14 BocnpownssegeHne ckopocTu Harpysku Ot 0 go 65535

Uo0-15 YcTaHoBka 3aganus no ML Ot 0 go 65535

U0-16 O6paTHoe Bo3aeicTeue M4 Ot 0 go 65535

uo-17 Kackag MJK -

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus

HbIW KOZ
U0-19 CkopocTb 0bpaTHOro Bo3gencTaus OT -500,0 oo 500,0 'y

U0-19: Bocnpoun3BoauT (hakTUYeCKyo BbIXOOHYIO YacTOTy NpMBOAa NepeMEHHOro Toka.

Korga BenuyuHa Haxogutcs mexgy -99,99 mn 300,00 Iy, BOCNpoM3BOAATCA ABa 3Haka nocre 3anaToun.
Ecnu BenuumHa HaxoguTcs 3a 3TUM guana3oHOM, BOCMPOU3BOAUTCH OOUH 3HAK nocrie 3ansiTon.

q)yHKLIMOHanb HavmeHoBaHue napameTpa [Owvana3oH 3agaHusA

HbIA KOZ4

OcraBLueecs BpeMs xoaa OT1 0,0 go 6500,0 MuH

U0-20: Bocnpon3BoauT ocTaBLLEecs BpeMsi Xo[a BO Bpemsi poroHa CUHXpoHM3auUum npMeoaa.

®PyHKuMoHanb, HaumeHoBaHue napameTpa [Ovana3oH 3agaHua

HbIW KOZ

uo0-21 HanpsikeHne All oo koppekuun OT1 0,00 go 10,57 B

u0-22 Hanps»keHue Al2 (B)/Tok (MA) oo O1 0,00 go 10,57 B
Koppekumm

U0-23 Hanps»keHue Al3 go koppekumm O1-10,57 po 10,57 B

U0-21 - UO0-23: Bocnpoun3BogaT OMCKPEeTHoe BXOoAHOe HanpshkeHme Al (oo koppekuumn). Paktudecku
ucnonb3yemMoe BXxogHoe HanpskeHue Al nocne koppekunn socnpounssogutca B U0-09, UO-10 n UO-11.

Bcero Bocrpou3sBoautcAa Tpu 3HaKa nocrie 3anaToln. Ho npwu BocnpousBedeHUMM OTpuuaTeribHOWM
BEMWYMHbLI BOCNPOU3BOAMTCA ABa 3HaKa nocrie 3ansTol BMECTE CO 3HAKOM «KMUHYC».

q)yHKLIMOHanb HavmeHoBaHue napameTpa Owvana3oH 3agaHusA

HbIA KOZ4
U0-24 JInHenHas ckopocTb -

U0-24: BocnponsBoauT NUHenHy ckopocTb DIS, ncnonb3yemyo Ans BbICOKOCKOPOCTHOW WUMMNYMbCHOM
auckpetmsaumn. EguHnua — meTp B MUHYTY. JlMHerHas CcKopoCTb nonyvaetcs B COOTBETCTBUM C
PaKTUYECKNM YUCITOM UMMYNbCOB, OTOBPAaHHbIX B MUHYTY, 1 Fb-07 (4Mcno nMnynbcoB Ha MeTp).

dyHkumoHanb HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus

HbIW KOZ
uo0-27 YcTaHoBKa 3agaHus nMmnynbcamu OT10 pgo 65535 Iy,

U0-27: BocnpousBoauT 4acToTy BbICOKOCKOPOCTHOW WMMYNbLCHOW AWCKpeTM3auun, MUHUMarbHasi
eanHunua — 1 'y, To xe, yto 1 UO-18, 3a UCKnovYeHNeEM eanNHNLbI N3MEPEHUSI.

q)yHKLIMOHanb HavmeHoBaHue napameTpa Owvana3oH 3agaHusA

HbIA KOZ4

YcTaHoBKa 3ajaHust Mo LWMHE AaHHbIX O71-100,00% po 100,00%

U0-28: BocnponssBoauT AaHHble, 3anucaHHble ¢ MOMOLLLI0 aapeca kKommyHukauumn 0x1000.
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dPyHKuMoHans HaunmeHoBaHue napameTpa [Ownana3oH 3agaHua

HbIN KOA,

U0-30 YcTaHoBKa 3a4aHus rmaBHOM YacToTbl Ot 0,00 o 500,00 'y

U0-31 YcTaHoBKa 3agaHus BCoMoraTernbHom Ot 0,00 go 500,00 Ny
YacToThbl

U0-30 n U0-31: Bocnpouns3BogsaT 3agaHue rraBHOM 4acToTbl M 3agaHMe BCMOMOraTenbHOW 4acToThbl.
Korga BenuunHa Haxogutcs mexay 0,00 1 300,00 My, BocnponsBoadaTca ABa 3Haka nocne 3ansaton. Ecnuv
BENMYMHA HAaXOANTCS 3a 3TUM AnanasoHOM, BOCMPOU3BOANTCSA OAMH 3HAK Mocrie 3ansaTon.

dyHkumoHanb | HammeHoBaHue napameTpa Owvana3oH 3agaHusn

HbIN Kop,

U0-35 LleneBoi momeHT O71-200,0% go 200,0%

U0-37 Yron koadduLeHTa MOLLHOCTH Ot -180° go 180°

dPyHKuMoHans HaunmeHoBaHue napameTpa Ovnana3oH 3agaHua

HbIN KOp,

U0-39 LleneBoe HanpsixeHue nocne pasgeneHus | Ot 0 B oo HOMUHanbLHoOro
V/IF HanpsKeHna asuratens

U0-40 BbixogHoe HanpskeHne nocne Ot 0 B 0 HOMUHaNbLHOro
pasgenenus V/IF HanpsXXeHWsa apuratens

UO0-39 1 U0-40: BocnponssogaT Lenesoe BbIXOAHOE HarpsbkeHue U dhakTudeckoe Tekyllee BbIXOAHOe
HanpsbkeHne B cocToaHuM pasgenenus V/F. bonee nogpobHoO cM. onucaHue napameTpoB B rpynne F3.

¢yHKLIMOHa.I1b HanmeHoBaHue napameTpa Ownana3oH 3agaHus

HbIN Kop,
uo-41 BocnpouseeaeHue coctosiHus DI -

U0-41: BocnpounssoauT coctosiime DI; doopmat gucnnes nokasaH HUxXe:

Al2 VD5 VDG VDI DB DI7 D5 DB DM ucnnei cocroshus

O NN oot
BKI1.: Beicokuit ypoBeHb
‘ . ‘ ‘ . . . . . BbIKJ1.: Huskuit ypoBeHb

AlZ AN VDI VDE2 D0 DI D6 Di4 D42

¢yHKLIMOHa.I1b HanmeHoBaHue napameTpa Ownana3oH 3agaHus

HbIN KoL
u0-42 BocnpoussegeHme coctoaHus DO -

U0-42: BocnpoussoaunTt coctosiHue DO; dhopmat ancnnes nokasaH HUxXe:

VOO4 VOO2 DO2 Relay2 DOJ [lvcrineit cocTosHNs
. . . ‘ . knemmbl DO:
<" BKJ.: Bbicokui ypoBeHb
- - N’ - BbIKI.: Huskuin ypoBeHb

VD03 VD03 vDOY DO1  Relayd
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¢yHKLIMOHa.I1b HammeHoBaHue napameTpa Owvana3oH 3agaHus

HbIW Kopf,

Uuo0-43 3apanue DI gna BocnpousseneHus 1 -
(PYHKLMOHANBHOIO COCTOSIHUS

U0-43: BocnpoussoauT, ABNSOTCA NU akTUBHbIMKU Krnemwmbl DI, 3agaHHble Ha dyHkuum 1 — 40. Ha
pabouen naHenu nmeeTcs NATb 7-CErMEHTHbIX CBETOAMOAOB, KaXAbli M3 MX BOCMPOM3BOAWUT BbiIGOp 8
YHKUUIA. 7-CErMEHTHbIN CBETOANO NOKa3aH HNXe:

2 [Oucnnei dyHkyum DI:
<&—"BKJ1.: AkTnBmMpoBaHa
BbIKJ1.: JeaktuBnpoBaHa

dPyHKuMoHans HaunmeHoBaHue napameTpa [Ovnana3oH 3agaHua

HbIW KOpL,

uU0-44 3agaHue DI gnsa BocnponsseneHus 2 -
(PYHKUMOHANBHOIO COCTOSIHUA

UO0-44: BocnponsBoauT, ABRSIOTCA N akTUBHbIMU KnemMmbl DI, 3agaHHble Ha dyHKLmK 41 — 59. dopmart
aucnneqa aHanorndeH gucnneto ansa U0-43. 7-cerMeHTHbIN gucnnen BocnpomssoamTt pyHkumm 41-48, 49-
56 n 57-59, cnpaea HaneBo COOTBETCTBEHHO.

dPyHKuMoHans HaunmeHoBaHue napameTpa Ovnana3oH 3agaHua
HbIN KOA,

U0-59 YcTaHoBKa 3agaHus no YyacTtoTe Ot -100,0% go 100,0%
Uo0-60 YacTtoTa xona O71-100,0% go 100,0%

U0-59, U0-60: 100,00% cooTBeTCTBYET MakcumanbHon yactote (FO-10).

dyHkunmoHanb | HammeHoBaHue napameTpa [nana3oH 3agaHus
HbIW KOopf,
Uo-61 CocTosiHue xoga npuBoga NeEPEMEHHOro OT1 0 go 65535

TOKa

U0-61: Bocnpous3BoaMT COCTOSIHME XOda npvBoga nepemMeHHoro Toka. dopmar AaHHbIX yKka3aH B
cregytowen Tabnuue:

but 0 0: Cton
1: Xop

but 1 0: MocTosiHHas ckopocTb

but 2 1: YckopeHue
2: 3amegnexve

but 3 0: HopmanbHOe HanpsikeHue Ha LWuHe
1: HepgoctaTto4yHoe HanpshkeHune
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Mpynna U3. MapamMeTpbl KOMMYHUKaLMK Yepe3 NnaTy paclumpeHus

I'Iapameprl B rpynne U3 MCMNoJ1b3yHTCA KOMMYHUKaLUN TOJNbKO C nnaTton pacmnpeHund.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus

HbIW KOZ
U3-16 3apaHune yacToThl OT 0,00 oo makc. YacToThl

V|CI'IOJ'II:3yeTCF| Ona yCTaHOBKM 3adaHuMA 4acToTbl MnpuBoda NepemMeHHOro TOKa, Koraa npoucxoaunt
KOMMYHUKauuna ¢ UCnosib3oBaHUEM nnaTtbl pacllnpeHuns.

dyHkumoHanb HanmeHoBaHue napameTtpa [Owvana3oH 3agaHusA
HbIA KOZ4
U3-18 KomaHnpa ynpaBnexus 0001: Xog Bnepep,

0002: ObpaTHbI xop4

0003: Nogava Tonukamu Bnepes,
0004: ObpaTtHas noga4a Ton4kamm
0005: OcTaHoBKa NoO MHEPLUA
0006: OcTaHoBKa 3a cyeT
3amMeqnieHus

0007: Cbpoc oLwmbkm

WNcnonbayeTcs ans KoHTpons Bbixoga DO u VDO npvBoga nNepeMeHHOro Toka, Korga MpovcxoauT
KOMMYHUKaLIMS C UCMOMb30BaHWMEM MMaThbl paclUMPEHUS.

dyHkumoHanb HanmeHoBaHue napameTtpa [dwnana3oH 3agaHua

HbIA KOZ4

U3-19 Ynpaenenue AO1 Ot 0 po 7FFF, ¢ nugukaumen ot 0%
no 100%

Ncnonbsyetcsa pans koHTponst Bbixoga AOLl npuBoda nNEepeMeHHOro Toka, Kkorga MpOoUMCXOAuT
KOMMYHUKaLMS C UCNOSIb30BaHNEM MNaThl paclUMpPEHUs.

q)yHKLIMOHanb HauvmeHoBaHue napameTpa Owvana3oH 3agaHusA

HbIA KOZ4

Ot 0 po 7FFF, ¢ nugukaumen ot 0%
no 100%

Ynpasnexue AO2

Ncnonbsyetcsa pgns KoHTponst Bbixoga AO2 npuBoda MNEepeMeHHOro Toka, Korga MpOoUMCXOAuT
KOMMYHUKaLMS C UCNOSIb30BaHNEM MNaThl paclUMpPEHUs.

q)yHKLIMOHanb HavmeHoBaHue napameTpa Owvana3oH 3agaHusa

HbIA KOZ4

Ot 0 po 7FFF, ¢ nngukaumen ot 0%
0o 100%

Ynpaenenue FMP

NcrnonbsyeTcsa Aans 3agaHus Bbixoga FMP  npuBoga nNepeMeHHOro Toka, Korda MpOMCXOAUT
KOMMYHUKaLMS C UCNOSIb30BaHNEM MNaThl paclUMpPEHUs.

dyHkumoHan HanmeHoBaHue napameTtpa [Ovana3oH 3apnaHus

HbIW KOZ

CKopocCTb NpuBoaa NepeMeHHoro Toka OT 0 06/MVH 4O MaKC. CKOPOCTH

Wcnonb3ayeTca Ans 3ajaHus CKOPOCTM MPUBOAA MNEepemMeHHOro Toka B oGopoTax B MUHYTY, Koraa
NPOUCX0OUT KOMMYHWKaLWSI C UCTIONb30BaHUEM MNaThbl pacLUUPEHWS.
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3neKTpomarH NTHadA COBMEeCTUMOCTDb
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MnaBa 9. dnekTpoMarHMTHas COBMeCTUMOCTb

9.1 OnpepeneHue TEPMUHOB

OnekTpomarHutHaa coBmecTumoctb (OMC) paet onucaHue CrnocoBGHOCTU 3MEKTPOHMKU U
SMNEKTPOHHbIX YCTPOWCTB MMM cucTeMm paboTtaTb Hagnexawmm obpa3om B 3MNeKTPOMarHUTHbIX
YCINOBUSIX U HE CO3[aBaTb ANEKTPOMArHUTHbIE NOMEXU, KOTOPblE BNUSIIOT Ha ApYrne rokasnbHble
YyCTPOWCTBA UIN CUCTEMBI.

,[lpyrleM cnoBamMum, OMC BkntovaeT OBa acnekTa: 3NeKTpoMarHuTHble nomMmexun, co3gaBaemMble
yCTpOI7ICTBOM nnm CI/ICTeMOI7I, AOJNKHbI ObITb orpaHu4eHbl B onpegeneHHbIX npegenax;
yCTpOI7ICTBO nnn cuctemMa AOOJIKHbl MMEeTb OOCTaTO4YHYH yCTOI7I'-|I/IBOCTb K 3NeKTPOMarHNTHbIM
nomMexam B OKpyXatoLlen cpege.

MepBble ycnoBums aKcnnyaTtauum

YcnoBusi, BKIOYAKOLIMNE XUMble MOMELLEHUS, Ky4a BXOOAT TaKKe YCTPOMCTBA, NOAKMHOYEHHbIE
HanMpsIMyld K CETM  3MEeKTPOMUTaHWs  HU3KOrO  HanpsbkeHnst 6e3  NMpOMEXYTOYHbIX
npeobpasoBaTenen, NnogarLwme NUTaHMe Ha 34aHnst, UCNonb3yeMble A5t ObITOBbIX LiENen.

BTopble ycnoBusi akcnnyaTtauum

YcnoBus, BKMNoYatowme yCTponcTBa, OTNIMYHbIE OT TEX, KOTOPbIe MNOAKMOYEHBI HANPsMYLO K ceTu
3MEKTPONUTaHNS HU3KOFO HamnpsPKeHWsl, nofarolne nuTaHue Ha 34aHusi, UCMofb3yemble Ans
ObITOBbIX Lienen.

MpuBog nepemeHHoro Toka (AC) kateropusa C1
Cuctema oanektpuyeckoro npusoga (PDS) HOMMHanbHbIM HanpsbkeHvem wmeHee 1000B,
npegHasHayYeHHas Ans UCNonb30BaHKs B NEPBbLIX YCITOBUSAX KCMyaTaumm

MpuBog nepemenHoro Toka (AC) kaTteropusa C2

Cuctema anektpuyeckoro npueoga (PDS) HOMMHanNbHbIM HanpskeHnem meHee 1000B, koTopas
He SIBMAETCA HU CMEHHbIM NPUOOPOM, HM CbEMHBLIM YCTPOWCTBOM, W €CnM  UCMONb3yeTcs B
nepBbIX YCMOBUAX 3KCMfyaTauun, CUCTEMA [JOIbKHa YyCTaHaBnuMBaTbCA W BBOAWUTbLCS B
3KcnnyaTaumio Tonbko npodeccnoHanamu.

MpuBog nepemenHoro Toka (AC) kaTteropusa C3

Cuctema oanektpuyeckoro npusoga (PDS) HOMMHanbHbIM HanpsbkeHvem wmeHee 1000B,
npegHasHayeHa AN MCNonb30BaHUS BO BTOPbIX YCNOBMSAX 9KCMyaTauuun, U He MCNonb3yeTcs B
NepBbIX YCNOBUAX 3KCMyaTaumu.

MpuBoa nepemeHHoro Toka (AC) kateropus C4

Cuctema anektpudeckoro npueoga (PDS) HOMWHaNbHbIM HanpsKeHWeM paBHbIM MW Bbile
1000B, vnn HOMWHanNbHbLIM TOKOM paBHbIM unu 6Gonee 400A, vnvM npegHasHavyeHHas Aans
NCMNONb30BaHWS B KOMMMEKCHbLIX CUCTEMAX BO BTOPbIX YCIIOBUAX 3KCNyaTauum.
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9.2 BeegeHue B ctaHaapTbl OMC

9.2.1 Ctangapt 3MC

MpuBoa nepemeHHoro Toka cepum MD310 cooTtBeTcTByeT TpebosaHuam ctaHgapta EN 61800-3.2004
Kateropun C2. NMprBoAabl NepeMeHHOro Toka NCMonb3yTCA Kak Ans NepBbiX, Tak 1 AN BTOPbIX YCIOBUM
aKkcnnyaTauum.

9.2.2 BBepeHue B cTaHaaptbl AMC

MpousBoauTens cuctemM € UCMNOMb30OBaHMEM MPUBOOOB MEPEMEHHOIO TOKA HECeT OTBETCTBEHHOCTb 3a
COOTBETCTBME CMCTEMbI eBponerckon aupektnee AMC. Ha ocHoBe NPpUMEHEHNSA CUCTEMHbLIN UHTErpaTop
OorkeH obecnevnTb COOTBETCTBME cucTeMbl cTaHgapTy EN 61800-3.2004 Kateropusi C2, C3 nnu CA4.

Cuctema (MexaHu3M unm yCTPOWCTBO), YCTaHOBMNEHHAsl C MPMBOLOM NEPEMEHHOrO TOKa, TakKe AOSHKHA
nvetb mapkupoBky CE. WHTerpatop cuctembl HeceT OTBETCTBEHHOCTb 3a COOTBETCTBUE CUCTEMBI
anpektnee SMC u ctaHgapTy EN 61800-3. 2004 Kateropusa C2.

& BHUMAHUE
Mpy Mcrnonb3oBaHWM B MEpBbIX YCMNOBUAX 3KCNSyaTauuu NpuBOL4 MEPEMEHHOro Toka MOXeT
cosnasaTtb paguonomexu. Kpome cootsetcTBuss CE, 0 yeM roeoputcs B HacTosiiem pasgerne,
npy Heo6XoAUMOCTM MONb30BaTENMN AOMKHbLI MPUHATL MEPbl MO UCKMIOYEHUIO TaKMX NMOMEX.

9.3 Bbl6op nepudepumnHbix yctpomncts dMC

9.3.1 YcTaHoBKka BxogHoro dounbtpa AMC Ha cTOpoHe BXOAHOM MOLLHOCTU

®dunbtp OMC, ycTaHOBMEHHbIV Mexay NPUBOLOM MEPEMEHHOIO TOKA M 3MEKTPONUTAHUEM MOXET He
TONMbKO OrpaHU4MBaTb MOMEXW JNEKTPOMArHWUTHBLIX LUIYMOB OKpyXatolero obopynoBaHUA Ha MpuBOA
nepemMeHHOro Toka, HO M MnpefoTBpallaTb NOMExXu OT MpMBoAa NEPEMEHHOrO TOKAa Ha OKpyxatollee
obopynoBaHue.

MpuBog nepemeHHoro Toka cepum MD310 cooTtBeTcTByeT TpebosaHus kateropum C2 TOnbkO C
dunetpom OMC, yCTaHOBMEHHbIM Ha CTOPOHE BXOAHOW MOLWHOCTU. Mepbl NpeaoCTOPOXHOCTM Npwu
yCTaHOoBKe crneayoLime:

CTporoe coOTBETCTBME HOMWMHANBHBIM 3HAYEHUSIM NPU UCMonb3oBaHuK dunstpa AMC. OunbTp
OMC oTHocuTca K kKaTeropum | anekTpoobopynoBaHUs, U NO3TOMY 3a3eMreHNe MeTanIM4yeckoro
kopnyca cunbTpa AOMKHO HAaxoOWTbCA B XOPOLUEM KOHTaKTe C MeTaniMyeckMm KOoprycoMm
MOHTaxHOro Lwkadpa Ha GonblioM y4acTke, U TpebyeT XOpOoLLy HenpepbiBHYH MPOBOAUMOCTb.
NHaye BO3MOXHO BO3HUKHOBEHME 3MEKTPUYECKOro yaapa unu Huskoe Bosaeiicteme SMC.

3azemngaowas nuHua unbtpa AMC u npoBoga 3as3eMieHus NpuBoda MEPEMEHHOro Toka
OOMKHbI BbITb MpMBs3aHbl K ogHOMy obwemy 3asemneHuto. MiHaye Bosgewncteue OMC byget
Cepbe3HO HapyLLEHO.

®dunbtp OMC pgomkeH ObiTb YCTAaHOBMEH Kak MOXHO Onwke K CTOPOHE BXOAHOW MOLLHOCTU
npuBoaa NepemMeHHoro Toka.
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B cnepytoulert Tabnuue npeacraBneHbl peKOMeHAyeMble NMponssoauTeny n mogenu punstpos AMC ans
npueoaa nepemeHHoro Toka cepun MD310. Bbibepute oamH Ha ocHoBe dhakTU4eckux TpeboBaHuU.

Tabnuua 9-1. PekomeHayemblie npousBogutenu n moaenu counstpos AMC
Mopenb BxoaHoro

cdunbTpa
nepemMeHHOro Toka

MowHocTb HomuHanbHbIN
(xBA) BXOAHOW TOK
nepemMeHHOro (A)

Mopgenb BxogHoOro
¢unbTpa AC
(Changzhou Jianli)

Mopenb
npuBoga

TOKa

TpexdasHbin 380B, 50/60 Ny,

(Schaffner)

MD310T0 .48 1.2 19 DL-5EBKS FN 3258.7-44
MD310T0.7B 1.5 34 DL-SEBKS FN 3258.7-44
MD310T1.58 3 5 DL-SEEKS FM 3258-7-44
MD310TZ.2B 4 2.8 DL-10EBKS FN 3258.7-44
MD310T3.7B 5.9 0.5 DL-16EBKS FN 3258-16-33
MD310T5.58 8.3 146 DL-16EBKS FN 3258-16-33
-MD?ai 0T7.58 1" 0.5 DL-23EBKS FN 3258-30-33
MO310TIHE v 26 DL-35EBKS FN 3258-30-33
MD310T15E 21 35 DL-35EBKS5 FN 3258-42-13
-Fﬂﬂ31 0T18.58 24 38.5 DL-S0EBKS FN 3258-42-13

9.3.2 YcTaHOBKa peakTopa nepeMeHHOro Toka Ha CTOpOHe BXO4HOW MOLLHOCTHU

BxogHon peakTop AC yCTaHaBnmBaeTCA C LUeJlblo WCKINOYEeHUA TrapMOHUK BXOAHOro TOKa. Kak
AONOJIHUTENbHOE YCTpOl‘/‘ICTBO, pPeakTop MOXeT yCTaHaBIIMBaTbCA C BHELLHEN CTOPOHbI A5f1A COOTBETCTBUA
CTpOrnm TpeGOBaHMﬂM K ycrnosnam ﬂpMMeHeHMVI B 4aCTu rapmMoHUK.

B cne,u,yrou.l,eﬁl Tabnuue npeacraerfieHbl pekoMmeHayemMble Npon3BoanTesnin n Mmogesnnm BXO4HbIX peaKkTopoB.

Ta6bnuua 9-2. PekomeHayeMble NPOU3BOAUTENN U MOAENN BXOAHbLIX PeakTOpoB

Mopenb npuBoaa HomMuHanbHbIN BXOAHOW TOK (A) Mogenb BXOQHOro peakropa

nepemMeHHOro Toka
TpexdasHbin 380B, 50/60 Ny,

nepemMeHHoro Toka (Inovance)

MD310T0.4B 1.8 MD-ACL-T=dT=222-2%
MO310TO.TE 3.4 MD-ACL-7-4T-222-2%
MO310T1.58 5 MD-ACL-T-4T-222-2%
MD310T2.2B 5.8 MD-ACL-7-4T-222-2%
MD310T3.78 10.5 MD-ACL-10-4T-372-2%
MD310T5.58 14.6 MD-ACL-15-4T-552-2%:
MD310TT. 568 20.5 MD-ACL-30-4T-113-2%
MO310T11B 26 MD-ACL-30-4T-113-2%
MD310T158 35 MD-ACL-40-4T-153-2%
MO310T18.58 38.5 MD-ACL-40-4T-153-2%,
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9.3.3 YcTaHOBKa peakTopa nepeMeHHOro Toka Ha CTOpOHe BbIXO4HOW MOLLHOCTHU

YcTaHoBKa BbLIXOAHOMO peakTopa NepemMeHHOro TOKa Ha CTOPOHE BbIXOAHOW MOLLHOCTM 3aBUCUT OT
Tekyllei cutyauumn. Kabenb, coeauHSAIOLWMIA NpMBOA NEPeMEHHOro Toka W ABuratesb, He JOKeH ObiTb
CMULIKOM [AfMHHbIM; €MKOCTb YBEeNMYMBaEeTCsl, €CN MCMNOoNb3yeTCcsl CBEePXANUHHbIN kabenb, 4To B
pesyrnbTaTe NpuBeaeT K BbICTPOMY 06pa30BaHMI0 TOKa C rAPMOHMKAMW BbICLLErO NMopsakKa.

Ecnv gnuHa BbixogHoro kabens paBHa unu Gornblue 3Ha4YeHVs B criedylowen Tabnuvue, yctaHoBuTe
BbIXOQHOW PeaKkTop NepemMeHHOro Toka Ha CTOPOHE BbIXOAHOW MOLLIHOCTW NPUBOAA NEPEMEHHOro ToKa.

Ta6bnuua 9-3. lMoporoBble 3Ha4YeHUMA ANMUHbI Kabens nNpu yCTaHOBKE BbIXOAHOro peakTopa
nepeMeHHOro Toka

MowHocTb HomunHanbHbIN MuH.gnvHa Kabensa npy BbI6Gope BbLIXOAHOIO peakTopa
MD500(kBT) | HanpsixeHue (B) (m)

<4 200 to 500 30

5.5 200 to 500 70

15 200 to 500 100

11 200 to 500 10

15 200 to 500 125

18.5 200 to 500 135

B cnegyoweit Tabnuue npeacTaBneHbl pPeKOMEHAyemble MpPOoW3BOAUTENU U  MOAENU BbIXOAHbLIX
peakTopoB NepeMeHHOro ToKa.

Tabnuua 9-4. PekomeHayemble Npou3BoAUTENIA U MOAENU BbIXOAHbLIX PeaKTOPOB MepemMeHHOro
TOKa

Mogenb npuBoga = HomuHanbHbI Mogenb BbIXOOHOIO peakTopa NepeMeHHOro Toka

nepemMeHHOro BbIXO4HOM TOK (A) ((Shanghai Eagtop)

TOKa

TpexdasHbii 380B, 50/60 Iy,

MD310T0.4B 15 OCL-0005-EISC-E1M4

MD310T0.7B 21 OCL-0005-EISC-E1M4

MD310T1.58 18 OCL-0005-EISC-E1M4
“MDE"I OTZ.2B 51 OCL-0007-EISC-E1M0

MD310T3.7B 9 OCL-0010-EISC-EMT0

MDZ10T5.58 13 OCL-0015-EISC-EM4T
“MD31 0T7.5B 17 OCL-0020-EISC-EM35

MD310T11E 25 OCL-0030-EISC-EM23

MD310T158 3z OCL-0040-EISC-EM18

MD310T18.58 37 OCL-0050-EISC-EM14
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9.4 9KpaHMpOBaHHbIN Kabenb
9.4.1 Tpe6oBaHMA K 3KpaHUPOBaHHOMY kabento

Ncnonb3yeMbin akpaHMpoBaHHbIN kabenb AomkeH cooTBeTCTBOBaTh TpeboBaHuam SMC ¢ MmapknpoBkon
CE. 3kpaHupoBaHHbIN kabenb KnaccnuuupyeTcst Ha TPEXKUITbHBIN N YeTbIPeXXKUnbHbln kKabenb. Ecnn
NPOBOOUMOCTb 3alMTHON 06onoykn kabens HegocTaTouyHas, [AobaBbTe He3aBUCUMbIA — kabernb
3alMUTHOrO 3a3eMMeHusl, NN UCMOMb3ynTe YeTblPexXKUnbHbI kabenb, rae oauH dasoBbli MPOBOA
ABMNAETCA 3aLUMTHBIM 3a3eMMeHneM.

TpPexXKUNbHbBIN N YeTbIPEXKUIBbHbIVA Kabenu NpefacTaBneHbl Ha CreayLEM PUCYHKE.
Mposog

3a3emnenus _~OKpaH __-OxpaH
y OKpaH

“3awuTtHoe .'=--- 3awuTtHoe
3a3emMneHune 3asemMmrieHve

,El]'l;l GQ)Q)GKTVIBHOFO nogasrlieHUa nomMmex oT pagnousnyyeHunda n npoBoANMOCTU pagno4vacToT 3aluTHadA
0bornoyka akpaHMpoBaHHOro kabens npegcraBneHa MegHoW onneTkon. MNOTHOCTE MeOHOW OMNeTKU He
JomkHa ObiTb 6onee 90%, 4TOObLI NOBLICUTH 3(PHEKTUBHOCTL 3KPAHMPOBAHUSA M MPOBOAMMOCTb, Kak
NnokasaHo Ha cnegyoLeM pUCyHKe.

MN30nsILMOHHbIN MepgHbIln aKpaH MepHasi onneTtka BHyTpeHHWI
Kopnyc n3onsaTop

,

Y

Kuna kabens

Ha cnepytowem pucyHke npeactaeneH crnocob 3asemreHnst aKpaHMpoBaHHOIO Kaberns.

PucyHok 9-1 3azemneHue 3KpaHMPOBAHHOIo Kabens
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Mepbl NPeoCTOPOXHOCTY NPU MOHTaXE:

1.

PeKOMeHﬂ,yeTCFl ncnonb3oBaThb CI/IMMeTpW-IHbIIZ SKpaHMpOBaHHbIVI kabenb. B kavyecTBe BXOOHOroO
kabens Takke MOXeT ObITb MCMOMb30BaH ‘-IeTpreX)KMﬂbeIVI SKpaHMpOBaHHbIIZ kabenb.

Kabenb pBuratens M 3KpaHWPOBAHHbBIA COEAMHMUTENbHbBIA MPOBOA 3aLMTHOTO 3a3eMIIeHus
(CKpy4Y€HHbIN 3KpaH) AOMmKeH ObiTb MakCMMarnbHO KOPOTKUM OJ1S1 CHWDKEHUST SNIEKTPOMArHUTHOro
N3NyYeHnsl, BHELUHEro MnapasvMTHOro TOKa M EMKOCTHOro Toka kabens. Ecnm pgnvHa kabens
npuratens 6onee 100Mm, TpebyeTcsa BbIXOAHOM UILTP WU peakTop.

PeKOMeHﬂ,yGTCH NMEeTb SKpaHMPOBaHHbIVI kabenb ynpasieHus.

[na BbIXOOHOW MOLLHOCTM MpuBOAA PeKOMEeHOYEeTCs WCMONb30BaTb 3KpaHUpPOBaHHblE kabenu
1N GPOHMPOBAaHHBIN CTanbHOW TPYOOI 3KpaHUPOBaHHBIA Kabenb, aKpaH OOMKEH ObiTb XOPOLLO
3asemneH. [ns ycTpoicTB, Ha KOTOpble MOMEXM OKasblBaloT OTpuuaTeNibHoe BIUsHUE,
pekomeHayeTcs Kabenb ¢ 3allMLLEHHON BUTO Napoi, aKpaH AOSKeH OblTb XOPOLLO 3a3eMJIeH.

9.4.2 Tpe6oBaHNA K 3NIEKTPOMOHTaXy

1.

Kabenu asuratens gormkHbI pacnonaraTbCa B CTOPOHE OT Apyrux kabenen. Kabenu asuratenen
pas3nn4HbIX NpnBOAOB NEepeMeHHOro Toka MorytT HaxoamTbCA BMecCTe.

PeKOMeHﬂ,yeTCH npoknaabiBatb kabenu pgBuratens, BxogHble kabenu nutaHust M kabenu
ynpaesneHnda B pPasfiMyHbIX kabenb-kaHanax. Bo un3bexaHue ANEKTPOMAarHUTHbIX MOMEX,
BbI3BaHHbIX 6bICTpOVI CMEHOW BbIXOL4HOrO Hanps>XXeHna npuBoga nepemMeHHOro TOoKa, kabenu
asuratena n npoyune kabenun He OOMKHbI HAXOAUTLCS BMECTe Ha 60NbLIOM pacCcTodaHnN.

Ecnn kabenb ynpaBneHusl [OOMKEH MepecekaTb CUINOBOW kabenb, ybeguTecb, YTO OHMU
pacnonaratoTcsa nog yrnom 6nmskum Kk 90° gpyr oTHocuTensHo gpyra. OcTtanbHble kabenn He
OOJDKHbI NepecekaTb NpuBoa NnepeMeHHOro Toka.

CvnoBoi BXOQHOM M BbIXOOHOW Kabenb npuBOAa MEPEMEHHOr0 TOKA M CUrHarnbHble kabenu
cnaboro Toka (Hanmpumep, kabenb ynpaBneHWs) nyylle pacnofioXuTb BepTUkanbHo (Mo
BO3MOXXHOCTM), YeM naparssienbHo.

Kabenb-kaHanbl A0MKHbI ObITb XOpoLwio coeauHeHbl U 3a3eMIeHbl. AntomMuHueBble kabenb-
KaHallbl MOTr'yT NUCNONMb30BaTbCA OJ1A4 yNy4dlWeHUA 3N1eKTpnU4eCckoro noteHuunana.

dunbTp, NPUBOLA NEPEMEHHOrO TOKA WM ABMrateflb AOMKHbl OblTb MOAKMHOYEHbI HaAneXalium
obpasom.

PucyHok 9-2. Cxema npoknagku kabenew

Cwunosoli kabenb CunoBoi kabernb

]
50"
MMH'%OOMM ! MuH.300MMm Kabenb gguratens
|

Kabenb ynpaenenvs

u Kabenb ynpasneHus

i
I T Mur.500mm Kaberb TopMosHoro peaictopa
1

Kabenb gpuratens

—KabBenb ynpasnenus T

1
N MwH.500 Kab
—— oy WH : MM KaGenb ynpa.BneHml
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9.5 PelwueHue npobnem yTeuyku Toka

1. [puBopa nepeMeHHOoro Toka BblAaeT BbICOKOCKOPOCTHOE MMMYMNbCHOE HarnpsiKeHue, B pesynbtarte
Yyero BO BpeMs paboTbl NpMBoAa NepeMeHHOro Toka obpasyeTcs BbICOKOHACTOTHBIN TOK YTEYKM.
YT06bl UCKMIOUYNTL ANEKTPUYECKUIA yOap U OaXe NoXap, BbI3BaHHbLIA YTEYKON TOKa, HE06X0AMMO
YCTaHOBUTb Ha NpUBOA NEepeMeHHOro Toka aBToMaTUYECKUI BbIKITOYaTENb OCTAaTOYHbLIX TOKOB.

2. Kaxgblm nmpuBoa nepemeHHoro Toka npoussogut boree 100 MA Toka yTedku. [MoaTtomy TOK
YyBCTBMTENMbHOCTM aBTOMATMYECKOrO BbIKMNOYATENS OCTATOYHbIX TOKOB AOSMKEH ObiTb Gonblue
100 mA. BbiCOkOYaCTOTHblE MMMYMbCHbIE MOMEXM MOryT Bbl3BaTb COOM aBTOMaTUYECKOro
BbIKMOYaTENs, NO3TOMY aBTOMaTUYECKUWA BbIKMOYATENb OCTATOYHbLIX TOKOB [OOSMDKEH WMETb
DYHKUMIO (PUnbTpauumn BLICOKMX YacToT.

3. Ecnu TpebyeTca Heckonbko NPMBOOOB MNEPEMEHHOro TOoKa, Kaxdbli NMpUBOA OOMMKEH ObiTb
YyCTAHOBMEH C aBTOMAaTMYEeCKUM BblkmiovaTteneM. @akTtopbl, BNUAKOLIME HA TOK YTEYKW,
cnepytoLume:

EMKOCTb NpvBOAa NepeMeHHOoro Toka
Hecywiasa yacTtoTa
Tun n gnuHa kabens asuratens
dUNLTP SMEKTPOMArHUTHLIX NoMeX
4. [Ecnu TOK yTeYku Bbi3biBaeT cpabaTbiBaHMe aBTOMATUYECKOro BbIKMHOYATENS, BaM HYXHO:
YBEnMYnTb TOK YyBCTBUTENbHOCTI aBTOMATMYECKOro BbIKMoYaTens.

3amMeHNTb aBTOMaTUYECKUI BbIKITHOYaTENb HA HOBbLIN C CbYHKLI,I/ISVI noaaBneHnA BbICOKMUX
4YacToT.

YMEHbLUNTb ANVHY BbIXOAHOrO kabens.

YCcTaHOBUTb YCTPOMCTBO NOAABIIEHUS YTEYeK ToKa.
5.  OTKMounNTb NepemblyKy KOHAeHcaTopa 6e3onacHoCTw.

anIBOﬂ, nepemMeHHOro Toka nveet BCTpoeHHbIl‘/‘I KOHOeHcaTop 6esonacHocTu. Ecnun npu
BKIMIOYEHUN NMNTaHUA TOK YTEYKU BCEM CUCTEMbI CRUWIKOM 6onbLuon, © CpaﬁaTblBaeT
3alUNTHBIN BbIKTOYaTEeNb YTEYKMN TOKa, Bbl MOXETe OTKIMIYNTb NepemMbl4Ky KOHEeHCaTopa
©e30nacHOCTM ANst CHWXKEHUs Toka YTE€YKM Ha 3eMJ1to.

MonoxeHne ©n cnocob OTKMNYeHUs nepemMmbi4kKn KOHEeHcaTopa ©esonacHocTK
npeacrtaBsieHbl Ha cneaywemM pucyHke.

1. OTpexbTe 3aluTHbIE KONNaYKK Ha KOPMyCe NP MOMOLLN KyCauek.

'._\___ﬂ r‘_-___.-'
MpumeyaHue
[Mocne oTKNoYEeHUs nepemblvka He MOXET ObiTb MOAKIOYEHA MOBTOPHO. DTO NpuBEAET K YBEJNTMYEHMIO
TOKa YTEeYKM Ha 3emn BO Bpemsa pabotbl npuBoga. [logymanTte XOopowo nepen OTKIOYEHUEM
nepemMbIYKu.
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9.6 PeweHune o6wmx npod6nem nomex SMC

[MpuBOA4 NEpeMeHHOro Toka Cco3daeT O4yeHb CurbHble nomexu. HecmoTps Ha npuHsatTve mep OMC,
rnomMexu BCce elle MOryT CylecTBOBaTb W3-3a HENPaBWUIbLHOTO SMEKTPOMOHTaXa WM 3a3eMieHus npu
akcnnyaTtauun. Npu co3gaHum nomex npuBoga NEepeMeHHOro Toka Ans ApyrMx YCTPOWCTB Heobxogmmo
NPVHATL CriegyroLme peleHns:

Twun nomex PeweHnne

CpabaTtbiBaHMe 3aLlUMTHOrO BbIKIIOYaTENs OT MopkniounTe  Kopnyc  gguraTenss K  3alMTHOMY
yTeyek 3a3eMJ1eHMI0 MPMBOAA NEPEMEHHOIO TOKa.

MopgkntounTe 3almMTHOE 3a3emMrieHune npueoaa
NepemMeHHOro Toka K  3alMTHOMY  3a3eMSIEHUIO
HanpsiKeHus1 ceTu.

[NobaBbTe KoHOmeHcaTop 6GesonacHocTM Kk  kabento
BXOAHOW MOLLHOCTW.

[obGaBbTe MarHUTHble KosfbLa K BXOOHOMY KabGento

npveoga.
Momexu npuBoga NepemMeHHOro Toka npu MogkniounMTe  Kopryc  ABuraTens K  3aWuUTHOMY
pabote 3a3eMIeHVI0 MPMBOAA NEPEMEHHOTO TOKa.

MopkniounTe 3alUnTHOE 3a3emMneHmne npueoga
nepeMeHHoro Toka K  3aluTHOMY  3a3eMfeHuIo
HanNpPsXKeHUs CeTun.

[obaBbTe KoHaeHcaTop ©Oes3onacHocTM K  kabento
BXOAHOW MOLLHOCTM U obMoTanTe kabenb MarHUTHbIMU
KonbLiamMu.

[obaBbTe koHOeHcaTop 6e30MacHOCTM K CUrHanbHbIM
Knemmam C nomexamu unm obmoTanTe curHanbHbIN
kabenb MarHUTHbIMU KONbLaMMU.

MogknounTe obopygoBaHme k 06LLEMY 3a3EMITEHMIO.
[Momexun KOMMyHMKaLnm MopgknounTe  Kopnyc  gBuratenss K 3aWMTHOMY
3a3eMI1eHMI0 NPUBOAA NEPEMEHHOIO TOKA.

MopkniounTe 3alUnTHOE 3a3emMneHmne npueoga
nepeMeHHoro Toka K  3alWUTHOMY  3a3eMfeHuIo
HanNpPsXKeHUs CeTu.

[obaBbTe KoHaeHcaTop ©Oes3onacHocTM K kabento
BXOAHOW MOLLHOCTM U obMoTanTe kabenb MarHUTHbIMU
KonbLiamMu.

[obaBbTe cornacyowmin pesnucTop Mexay UCTOYHUKOM
Kabensi KOMMyHUKaLMM 1M CTOPOHOWN Harpysku.

[obaBbTe o06WMA 3a3emnsowun  kabenb  mMexay
KOMMYHMKALNOHHBIMW Kabensamu.

Mcnonb3yTe 9KpaHMpOBaHHbIN Kabenb B KayecTBe
KOMMYHMKALNOHHOTO Kabenss u nogknoumMTe 3KpaH
kabensa K obLuer ToYke 3a3eMIeHus.

Momexun Ha Bxoae/Bbixoae YBennybte  €MKOCTb Ha  OMCKPETHOM BXoJe.
Mpepnaraetca makcnmanbHas eMkocTb 0.11Mk®.
YBennybTe  €MKOCTb Ha  aHanoroBom BXoJe.
Mpegnaraetca makcnmanbHasi eMKoCTb 0.22 MK®.
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NnaBa 10. NMouck HencnpaBHOCTEN
10.1. HencnpaBHOCTU 1 CNOCOOLI YCTPaHEeHUs

Ecnun Bo Bpemsi paboTbl nponcxoaut cboi, NpuBoa NEPEMEHHOrO Toka cpasy BblAAeT CUMrHam OCTaHOBKMY,
BKITHOYAETCS KOHTaKT pere curHanusaummM O HeucrnpaBHOCTM, U Ha pabodyelt naHenn oTobpaxaeTcsa Kof
OLLIMOKM.

[Mouck HencnpaBHOCTW BbIMOMHAETCA B COOTBETCTBUM CO crieayowen Tabnuuen. Ecnv HemcnpaBHOCTb

He ycTpaHsieTcs, crieqyeT o6paTUTLCs K opuumansHOMY NpeacTaBmTenio Uy B KomnaHuio Inovance.

HasBaHue UHaovkauma Bo3MoOXHble NPUYUHBI PewweHus
HeucnpaBHOCTU
3awmTa 6roka Err01l 1. KopoTkoe 3amblkaHue 1. YCcTpaHuTb BHELUHME
uHBepTepa BbIXOOHOW Lenw. HencnpaBHOCTN.
2. Cnuwwkom ANVHHLIA Kabenb 2. YCTaHOBUTb peakTop unu
mMexay gsuraTenem v NpuBogoM | BbIXOAHOW uUnbTp.
nepemMeHHOro Toka. 3. MpoBepuTb NpaBUNbHOCTb
3. MNMeperpes moayns. paboTbl BO3AYLWHOro hmnbTpa 1
4. OcnabneHne BHYTPEHHMX BEHTUNATOPA OXNaXaeHus.
COeINHEHMN. 4. 3aTaHyTb BCce kabenu
5. MaBHas naHenb yrnpaBneHns OOIMKHbIM 0Bpasom.
HeucnpasHa. 5. ObpatuTbcs K odbmumanbHOMy
6. NMNaHenb NpuBoaa HeucnpaegHa. | NPeAcTaBUTENIO UMK B KOMMNAHUIO
7. Mopgynb nHBepTepa Inovance.
HeuncnpaseH.
Meperpyska no Err2 1. 3asemneHune unm KopoTkoe 1. YcTpaHuTb BHeLWWHWe
TOKY BO BpeMsi 3aMblKaHVe BbIXOOHOMO KOHTYpa. | HeMCnpaBHOCTMW.
yCKOpeHus 2. 3ape3epBMpOBaHO. 2. BbInonHWTL aBTOHACTPOMKY
3. Bpems yckopeHus cnuiikom asuraTens.
KOpPOTKOE. 3. YBenuunTb Bpems YCKOPEHWSI.
4. YcuneHue nHanemnayarnbHoro 4. OTperynupoBaTb BPYYHYIO
KpYTSILLEro MOMEHTa nnu yCUneHne KpyTHLwero MoMeHTa
HeCOOTBETCTBYIOLLAsA KpmuBas UNUn KpUBOWN
HanpsxeHue/yacToTa. HanpsxeHue/yacToTa.
5. Cnuwikom HU3koe HanpsbkeHue. | 5. OTperynupoBatb HanpsxeHue
6. Bpawarowmmncs asuratens [0 HOpManbHOro gnanasoHa.
BKITHOUUNCS. 6. PaspelumnTb «nogxsaT»
7. Bo Bpemsi yckopeHus yHKUMM OBUraTens BpaweHns
nobaBunack BHe3anHas WNW BKMOYUTb ABUraTens nocne
Harpyska. €ro OCTaHOBKW.
8. Paamep npmeoga nepemeHHoro | 7. CHATb AOMOMHUTENbHYIO
TOKa ManeHbKUi. Harpysky.
8. 3ameHuTb Ha npuBog
GonbLliero pasmepa.
Meperpyska no Err3 1. 3asemneHune unm KopoTkoe 1. YcTpaHuTb BHeLWHWe
TOKY BO BpeMsi 3aMblKaHVe BbIXOOHOMO KOHTYpa. | HeMCnpaBHOCTMW.
3amMeaneHus 2. 3apesepBuNpoBaHo. 2. BbINONHWTL aBTOHACTPOMKY
3. Bpems 3amenneHus cnvwkom | gsurartens.
KOpOTKOE. 3. YBennuuTb Bpems
4. CNVWKOM HU3KOE HanpsbkeHne. | 3aMmeaneHus.
5. Bo Bpems 3ameaneHus 4. OTperynupoBaTb HanpsxeHune
AobaBunack BHe3anHas A0 HOPManbHOro AmanasoHa.
Harpyska. 5. CHATb AOMNOMNHUTENBHYIO
6. Y3en TOPMOXEHUS U Pe3NCTOP | Harpysky.
pereHepaTUBHOro TOPMOXEHUSA 6. YCTaHOBUTL y3en TOPMOXEHUS
He yCTaHOBMEHbI. N pes3ncTop pereHepaTuBHOroO
TOPMOXEHMUS.
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HasBaHue MHaukauma | Bo3MOXHble NPUYUHBI PewweHus
HencnpaBHOCTHU
Meperpyska no Err04 1. 3azemneHne nnu KopoTKoe 1. YCTpaHu!Tb BHELLHNE
TOKY npu 3aMblKaHME BbIXOAHOMO KOHTYpa. | HEMCNPaBHOCTMU.
NOCTOSIHHOM 2. ABToHacTpovika aguratens He | 2. BbInoOnHWUTL aBTOHACTPONKY
CKOpPOCTHU BbIMNOSHEHa. asurartens.
3. Cnimwkom Hmskoe HanpskeHve. | 3. OTperynupoBatb HanpsikeHne
4. Bo Bpems paboTtbl gobaBunachb | 4O HOPMAanbHOrO AManasoHa.
BHe3anHas Harpyska. 4 CHATb OONOMHUTENBHYIO
5. Paamep npveBofa nepemMeHHoro | Harpysky.
TOKa MarneHbKUN. 5. 3ameHunTb Ha NpuBoA
HonbLuero pasmepa.
Meperpyska no Err5 1. BxogHoe HanpsikeHue 1. OTperynupoBaTb HanpsbkeHne
HanpsHXeHnio BO CIULLKOM BbICOKOE. [0 HOpManbHOro AnanasoHa.
BpeMSs YCKOpeHUst 2. BHelwHAa cuna npusoanT 2. NckniounTb BHELLHIO cuny
ABuraternb B ABWXEHNE BO BPEMS | UNWN YCTAHOBUTL PE3NCTOP
YCKOpPEHUS. pereHepaTUBHOIO TOPMOXEHMS.
3. Bpems yckopeHust cnukom 3. YBennuuTb BpeMs YCKOPEHUS.
KOpPOTKOE. 4. . YcTaHoBUTb y3ern
4. Y3en TOPMOXEHNS U PE3UCTOP | TOPMOXEHUSA N PEe3UCTop
pereHepaTUBHOro TOPMOXEHUSA pereHepaTUBHOrO TOPMOXEHUS.
He YyCTaHOBMEHbI.
Meperpyska no Err6 1. BxogHoe HanpspkeHue 1. OTtperynupoBaTtb HanpsXXeHue
HanpsHKEHUIO BO CINULLKOM BbICOKOE. [0 HopManbHOro guanasoHa.
Bpems 2. BHelwHasa cuna npusoanT 2. AcknioumnTb BHELLHIO cuny
3amenneHus ABuraterb B ABWXEHNE BO BPEMS | UNWN YCTAHOBUTL PE3UCTOP
3amenneHus. pereHepaTUBHOIO TOPMOXEHMS.
3. Bpemsa sameaneHunsa cnuwkoMm | 3. YBenu4MTbL BpeMs
KOpOTKOe. 3amegneHus.
4. Y3ern TOPMOXEHUS U pe3nctop | 4. YCTAHOBUTb y3ern TOPMOXEHUS
pereHepaTUBHOro TOPMOXEHUSA W pesncTop pereHepaTuBHOrO
He YyCTaHOBMEHbI. TOPMOXEHUS.
Meperpyska no Err7 1. BxogHoe HanpspkeHue 1. OTperynupoBaTtb HanpsXXeHue
HanpsHKeHUIo Npu CINULLKOM BbICOKOE. [0 HopManbHOro gmanasoHa.
NOCTOAHHOM 2. BHelwHasa cuna npusoanT 2. icknioumnTb BHELLIHIO cuny
CKOPOCTM ABuraTernb B [IBMXEHWE BO BPEMS | UMW YCTAaHOBUTbL PE3UCTOP
3aMeaneHus. pereHepaTMBHOrO TOPMOXEHUS.
C6on nogaun Err8 BxoaHoe HanpshkeHue He OTperynupoBaTtb BXOAHOE
ynpasnsaoLLero HaxoauTcs B AONYCTUMOM HanpshkeHne Ao AonycTMMOro
HanpshkeHus AvanasoHe. AnanasoHa.
lMoHwxeHHoe Err9 1. MomeHTanbHbIN OTKa3 1. CopocuTb oLwnbKy.
HanpshxeHue nuTaHus. 2. OTperynupoBaTtb HanpsXXeHue
2. BxogHoe HanpsixeHue [0 HOpManbHOro AnanasoHa.
npmBoaa NEPEMEHHOro Toka He 3. ObpaTtuTbCs k oduLmMansHOMy
HaxoauTcs B AONYCTUMOM NpeacTaBuUTENo UNN B KOMMaHWIo
ananasoHe. Inovance.
3. HecooTtBeTcTBYIOLWEE
Hanps>KeHne Ha LUnHe.
4. MocToBasi BbINnpsAMUTErNbHAsA
cxema n 6ydepHbIi peanctop
HeuncnpasHbl.
5. MNaHenb NprMBoda HencnpasHa.
6. MMaBHasa naHenb ynpasreHns
HeucnpasHa.
Meperpyska Errl0 1. Cnnwkom TaXenasa Harpyska 1. CHU3UTb HarpysKky u
npveoga NN 3aTOPMOXEHHBIN POTOP Ha NpoBepuTL ABUraTenb 1
nepemMeHHoro asurarerne. MeXaHW4YeCcKne ycrnoBusi.
TOKa 2. Pasmep npuBoaa nepeMeHHoro | 2. 3aMeHUTb Ha NpmBog

TOKa MarneHbKumn.

fonblero pasmepa.
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HasBaHue WHavkauma Bo3MoOXHble NPUYUHDI PelwieHus
HEeMCNpaBHOCTH
Meperpyska Errll 1. F9-01 yctaHoBneH 1. YctaHoBuTb F9-01 npaBunbsHo.
apurartens HenpaBUIbHO. 2. CHM3UTb Harpysky 1
2. Cnmwkom Gonbluasn Harpyska npoBepuTb ABuraTens u
UNu NpomsoLuna ocTaHoBKa MeXxaHu4ecKune yCcrioBus.
asurartens. 5. 3ameHnTb Ha NpuBoA
5. Pasmep npmBoga nepemeHHoro | 6onbLuero pasmepa.
TOKa MalieHbKUN.
lMponagaHue Errl2 1. HecooTseTcTBYOLas 1. YcTpaHuTh BHelHne
drasbl BXOAHOMN TpexdasHas BXOAHAs MOLHOCTb. | HEMCNPaBHOCTMU.
MOLLIHOCTH 2. MaHenb npuBoga HeucnpaeHa. | 2. O6paTutbcs K opmymansHomMy
3. 3awuTHag naHenb OCBELLEHNSA | NpeacTaBUTENO UMK B KOMMNAHUIO
HeucnpasHa. Inovance.
4. [maBHas naHenb ynpasneHus
HeuncnpasHa.
MponagaHue Errl3 1. HeucnpaseH kabernb, 1. YCcTpaHuTb BHELLHME
dasbl BXOAHOM COeINHAILLNIA NPpUBOS HencnpaBHOCTHU.
MOLLHOCTU nepeMeHHOro Toka u asuraTtens. | 2. [poBeputb TpexdasHyto
2. MNpwn pabote gBuratens 0BOMOTKy ABuratens Ha npegmet
TpexdasHble BbIxoabl NpnBoa PYHKLUMOHNPOBaHMS.
nepemMeHHOro Toka He 3. ObpatuTbcs k odbmumanbHOMy
OTperynMpoBaHsbil. npeacTaBuTENIO UK B KOMNAHWIO
3. MaHenb npuBoaa HeucnpaeHa. | Inovance.
4. Moaynb HeucnpaseH.
Meperpes Errl4 1. CnuwKom BbiCcoKas 1. CHM3UTb OKpYXaloLLyto
Moayns oKpyxatoLasa Temneparypa. TemnepaTypy.
2. Bo3gylHbin hunbTp 3a6uT. 2. MoyncTunTb BO3OYLLUHbIV
3. BEHTMNATOp NoBpeXaEH. ounnbTp.
4. Tepmuctop moayns 3. 3amMeHnTb NOBPEXAEHHbIN
MOBPEXAEH. BEHTUMSATOP.
5. Moaynb uHBepTepa 4. 3aMEeHNTb NOBPEXAEHHbIN
MOBPEXAEH. TEPMUCTOP MOAYNS.
5. 3ameHnTb MOAyNb UHBEpPTEpA.
C6owu BHeluHero Errl5 1. BBoA BHellHero C6pocuTb onepauuio.
o6opyaoBaHus HeucrnpasHoro curHana 4yepes DI.
2. BBoA BHeELUHEro HemcnpaBHOro
curHana yepes BUpTYyarbHbIN
BBOA-KNemMma.
C6ow cBs3mn Errl6 1. MnaBHbIN KOMNbIOTEP 1. NpoBepuTb kabenb K rmaBHOMY
HeuncnpaseH. KOMMblOTEpY.
2. HeucnpageH kabenb cBA3un. 2. MNMpoBepuTtb Kabernb CBA3N.
3. FO-28 HacTpoeH HenpaBunbHo. | 3. lNpaBunbHO HacTpouTb FO-28.
4. HenpaBunbHO yCTaHOBMEHbI 4. MNpaBunnbHO YCTaHOBUTb
napameTpbl cBg3u B rpynne FD. napameTpbl CBA3MN.
C6own koHTakTopa | Errl? 1. HencnpaBHbl naHens npuBoda | 1. 3amMeHnTb HeucnpasBHyto
N UCTOYHMK MUTaHWS. naHenb npyusoga unm 610k
2. HencnpasHbI KOHTAKTOP. nuTaHns.
2. 3amMeHWTb HeucnpaeHbIN
KOHTaKTOop.
C6omn koHTponsA Errl8 HewncnpasHa naHenbs npusoaa. 3aMeHUTb HencnpaBHYHo NaHesnb
TOKa npueoaa.
HeBo3MOXHbI Err21 Mukpocxema SCIM3Y 3aMeHNTb rnaBHyo NaHernb
YTeHue-3anuck ¢ noBpexaeHa. yrpaBneHus.
QCNnn3y
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HasBaHue MHaukauma | Bo3MOXHble NPUYUHBI PelwieHus
HEeMCNpaBHOCTH
AnnapartHas Err22 1. MNpeBbILLEHO HaNpPsKEHME. 1. BbINOMHUTL COOTBETCTBYHOLLNE
HencnpaBHOCTb 2. lNMpeBblLLEH TOK. OencTBus NpU NpeBbILLIEHUN
npusoaa Hanps>KeHus.
nepemMeHHoro 2. BbinonHWTbL coOTBETCTBYIOLME
TOKa OENCTBUS NPU NPEBbLILLIEHUN TOKA.
Err22 Bbi3biBaeTCs OLWIMOKON
nepeHanpsXeHuss annapaTHon
YacTu npy BonbLUNHCTBE
cny4vaes.
KopoTtkoe Err23 KopoTkoe 3ambikaHue gBuratensd | 3ameHuTb kabernb nnm
3aMblkaHve Ha Ha 3eMnio. asuvraTernsb.
3eMn
CymmapHoe Err26 JocTurHyTo 3agaHHoe 3HavyeHne | YaanuTb 3anvcb Npyv NOMOLLM
Bpems paboTbl CYMMapHOro BpemMeHu paboTbl. PyHKUUN nHULManusaumnm
[OCTUTHYTO napameTpos.
3apaBaemasi Err27 1. BBog 3agaBaemom C6pocuTb onepauuito.
nonb3oBaTenem nonb3oBaTeneM owmnbkn 1 Yepes
owmbka 1 Dl.
2. Beog 3apaBaemon
nonb3oBaTtenem owmnbkn 1 yepes
BMPTYarbHbIV BBOA-KNEMMa.
3apaBaemas Err28 1. BBog 3agaBaemon C6pocuTb onepauuio.
nons3oBaTenem nonb3oBaTeneM owmnbkn 2 Yyepes
owmnbka 2 Dl.
2. Beog 3apaBaemon
nonb3oBaTeneM owmnbkn 2 Yepes
BMpPTYarbHbI BBOA-KNEMMa.
OocTturHyto Err29 Hakannueaemoe Bpems nogayu Ypanute 3anncb npu nomoLLm
cymMmapHoe NUTaHWs JOCTUIIO 3a4aHHOro PyHKUUKN nHULManusaumnm
Bpems nogauyu 3HaveHus. napameTpos.
nMTaHus
MoTteps Harpysku | Err30 Harpyska oTknoyaeTcs Bo Bpems | [1poBepuTb OTKMOYEHNE
paboTbl npuBoaa. Harpysku.
MoTeps Err31 O6patHas casb MN[0 Hxke, Yyem | [poBepuTb curHan obpaTHoW
obpaTHon cBs3n HacTpovka FA-26. cesasu ¢ MO nnu yctaHoBUTL
c NMNA so Bpem4a FA-26 Ha Hy>KHOEe 3HayeHue.
paboTbl
Ownbka Err40 1. Cnuwkom 6onbluas Harpyska 1. CHM3UTb Harpysky u
NOUMMYITbCHOO UNu npomsoLuna ocTaHoBKa npoBepuTb ABUraTenb U
orpaHu4eHus asurartens. obopynoBaHue.
TOKa 2. Paamep npueoga nepemeHHoro | 2. 3aMeHUTb Ha NpuBoA
TOKa ManeHbKUN. GonbLllero pasmepa.
Owwnbka Err4l M3meHeHne nepeknioyeHns BbinonHuTb nepeknoyeHne
nepekn4yeHna aBuraternd 4yepes KnemMmmbl npu aBuraTtengd nocrne oCTaHOBKU
aBurartensa Bo pa60Te npmuBoaa nepemMeHHOro Toka. npuBoga nepemMeHHOoro Toka.
BpeMsi paboThl
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10.2 CuMnTOMBbI U AUArHOCTUKa
Cneuyrou.l,me CMMNTOMbI MOT'YT BO3HUKHYTb BO BpeMs UCMNOoNb30BaHMA NpuBoga nNnepeMeHHOro Toka. |_|pVI
BO3HUKHOBEHNN 3TUX CUMINTOMOB H606X0,£|,VIMO npoBectun I'IpOCTOI7I aHarnm3 Ha ocHoBe CJ'Ie,D,yPOLIJ,eVI Ta6J'IVILI,bIZ

Ne Cwumntom

Bo3MoXHble NPUYUHbBI

PeweHus

1 HeT nHgmkauum npun 1. HeT noga4v nutaHns Ha 1. MNMpoBepuTb Nogavy NUTaHus.
BKITIOYEHUN NMUTaHKUSA. NPVBOA NEPEMEHHOTO TOKa UNn 2. MNpoBepuTb HanpsXxeHue
BXOAHAas MOLLHOCTb Ha NpuBo4 LUVHBI.
nepemMeHHOro Toka CnuwKoM 3. NoBTOPHO COEANHUTL 4 XKUrbl
HU3Kas. N 28-xunbHble kabenu.
2. Cbon pexxnma nepeknoveHus 4. ObpatuTbes K oduLnansHoMy
npv nogaye NUTaHWS Ha NaHernb npeacTaBuTEeNIO UK B KOMNAaHWIO
npmBoaa NEPEMEHHOro ToKa. Inovance.
3. MocToBas BbinpAMUTENbLHASA
CXeMa HewcrpasHa.
4. MaHenb ynpaBneHus unm
pabouas naHenb HeucnpasHa.
5. HencnpageH kabenb,
COeIHAIOLLNIA NaHerb
ynpaBsreHus, NaHernb NpuBoaa v
paboyyto NaHenb.
2 Mpw BkNtoueHun nutaHns | 1. Nnoxom KOHTaKT kabens 1. NoBTOPHO COEANHUTL 4 XUnbl
Ha naHenu nosiBNsAeTCs Mexay naHenblo npyMsoaa u N 28-XunbHble kabenu.
3anuncb «HC» naHenblo ynpasneHus. 2. ObpatuTbcs k oduLMansHOMy
2. MNoBpexaeHbl KOMMOHEHTbI npeacTaBuTEeNIO UK B KOMNAHWIO
naHenun ynpasneHus. Inovance.
3. KopoTkoe 3amMblkaHve Ha
3emMrno gsuratens unu kabens
asurartens.
4. CnvwKoM H13Koe nogaBaemoe
nMTaHWe Ha NpuUBOA
nepemMeHHOoro Toka.
3 Mpu BKNOYEHUN NUTAHUA 1. KopoTkoe 3amblkaHue Ha 1. MNMpoBepuTb N30NALNIO
Ha naHenu nosiBnsAeTcs 3emrno asuratens unu kabens ABuraTens n BbIXogHOro kabens
3anuck «Er23». asuratens. MEroMmMeTpOoM.
2. lNoBpexaeH npmeoa 2. ObpatuTbca K odbmLmanbHOMy
nepemMeHHOro Toka. npeacTaBuTENIO UK B KOMNAHWIO
Inovance.
4 Mpu BKNtoYeHUU NutaHusa | 1. NoBpexaeH BEHTUNATOP 1. 3aMeHunTbL NoBpeXAEeHHbIV
Ha gvcnnee npueoaa OXMNaXAEHUS Un BEHTUMSATOP.
nepemMeHHoro Toka HeT 3aTOPMOXEHHBIN POTOP. 2. YCTpaHWUTb BHELLHIO
3anuncu, ogHako nocne 2. KopoTkoe 3ambikaHue kabens HEencnpaBHOCTb.
3arnycka Ha gucnree KNEeMMbl BHELLIHErO yrpaBrneHus
nossnseTca 3anncb «HC»
W NpuBoA cpasy
OCTaHaBNMBaeTCH.
5 YacTto nosiBnsetcs 1. HacTtpolika Hecyllein 4acToThbl 1. CHM3UTb HECYLLYIO0 4acToTy

owwubka Errl4 (neperpes
Moayns)

CNULLKOM 3aBblILLEHA.
2. MNMoBpexaeH BEHTUNATOP
oxnaxgeHus nnu 3abur
BO3AYLUHbIA (pUnbTp.

3. lNoBpexaeHbl KOMMOHEHTHI
BHYTPUY NpuBoAda nepeMeHHoro
ToKa (TennoBown 6nok
COMPSXXEHNs UK npoYee).

(FO-15).

2.3aMeHUTb BEHTUNATOP U
NMOYUCTUTL BO3AYLUHBIA OULTP.
3. ObpatuTbca K odbmumanbHOMy
npeacTaBuTEeNIO UK B KOMNAaHUIO
Inovance.
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asa 10. lNounck HemcnpaBHOCTEN

Ne ' Cumntom

Bo3MoOXHble NMPUYUHDbI

PelweHus

6 Osuratens He BpawaeTca | 1. [MpoBeputb aBuratens u 1. NpoBepuTb COCTOSIHNE Kabens
nocne BKMOYEHUs kabenb k gBuraTeno. MeXxay NpuBOAOM NepemMeHHoro
npveoaa nepemMmeHHoro 2. HenpaBunbHO yCTaHOBIEHbI TOKa 1 ABuraTernem.

TOKa. napameTpsbl ABuratens. 2. 3amMeHuWTb ABUraTernb unm
3. lNnoxon koHTakKT kabens UcrnpaBsuUTb MexaHu4eckune
Mexay naHensio npysoga u NoBpeEXAEHUS.
naHenbio ynpasreHus. 3. MNMpoBepuTb 1 3aHOBO
4. HencnpaBHa naHenb nNpuMBoga. | yCTaHOBWUTL NapameTpbl
asuratens.

7 Knemmbl LmdpoBoro 1. HenpaBurbHO yCTaHOBEHBI 1. NpoBepuTb U YCTaHOBUTL
BXOJa HencnpasHsbI. COOTBETCTBYIOLLME NapamMeTpsbl. napameTpsbl rpynnesl F4 cHoBa.

2. HenpaBunbHbIN BHELIHWIA 2. NoBTOpPHO coeauHNTL kKabenu

curHan. BHELLUHero curHana.

3. Ocnabna nepemblyka MexXay 3. MNoBTOpPHO NOATBEPANUTL

paboyer naHenbo 1 +24B. nepembIYky mexay paboden

4. HeucnpasHa naHenb naHenblo n +24B.

ynpasreHus. 4. ObpaTnTbCA K ohuLmansLHOMy
NpeacTaBUTENo UNN B KOMMaHWIO
Inovance.

9 YacTo nosisnsietcs 1. HenpaBurbHO yCTaHOBEHbI 1. YcTaHoBUTb NapameTpbl
owwnbka «[leperpyaka no napameTpbl ABuUraTens. ABuratens n cHoBa BbINONMHNUTL
ToKy» U «[leperpyska no 2. HecooTtBeTcTBYylOLLIEE BPEMS aBTOHACTPOWKY ABuraTens.
Hanps»KeHuo» ot yCKOpeHus/3ameaneHus. 2. YcTaHoBUTb NpasunsHoe
npvsoaa nepemMmeHHoro 3. Konebanusa Harpysku. BpEMS yCKOpeHusi/3ameaneHus.
TOKa. 3. ObpatuTbCs K ouUmnanbHOMy

npeacTaBUTENo UMY B KOMMNaHMIO
Inovance.

10 | MNpw nogaye nutaHma unu | NporpamMHbIN MYCKOBOK 1. NpoBepwuTb, He ocnabneH nu
3anycke nosiBnseTcs KOHTaKTOp He 3aKpbIT. Kabenb KOHTaKTopa.
owmnbka Errl?7. 2.lpoBepuUTb KOHTAKTOP Ha

npeaMeT PyHKLUNOHUPOBaHUS.
3. MNMpoBepuTb NpaBUMNbHOCTb
nogayun 24 B Ha KOHTaKTOP.
4. O6paTnTbCs K oulmnansHomy
npeacTaBUTENo UMY B KOMMNaHMIO
Inovance.

11 | MNpw nogaye nuTaHuA MoBpexaeHbl cooTBeTCTBYOWMNE | 3aMEHUTb NaHenb ynpaseHuns.

nosiBnsieTcs n3odpaxeHme

88668

KOMTMOHEHTbI Ha NaHenu
ynpasneHus.
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MmaBa 11. Bbi6op

11.1 UHcTpyKumsa no BbIGopy nepucepuimnHbIX yCTPOUCTB

Cnepaytowasa Tabnuua sBNSETCa MHCTPYKLUMEN No BblIOopy NnepudepuinHbIX YCTPONCTB.
Tabnuua 11-1. UHcTpyKumMA no BbIGopy nepudepuiHbix yctponcts MD310

Mopenb MCCB KoHTakTOp Kab6enb BxogHow Kabenb BbIxogHOM Kabenb
npuvBoaa (A) (A) CTOPOHBI CTOPOHBI KOHTypa ynpaBreHusi

nepeMeHHOoro rfaBHOro KOHTypa rnaBHOro KOHTypa (MM2)
TOKa (MMZ) (MMZ)

TpexdcasHbin 380 B

MD310T0.4B 4 g 1 1 0.75
MD310T0.7B 4 9 1 1 0.75
MD310T15B 6 9 15 15 075
MD310T228 10 12 15 15 075
MD310T3.7B 16 18 15 1.5 0.75
MD310T558 20 25 25 25 075
MD310T75B 25 25 4.0 40 075
MD210T11B 32 32 6.0 6.0 0.75
MD310TI58 40 40 10 10 075
MD310T18.58 50 50 10 10 0.75

11.2 YcTpOMCTBO TOPMOXKEHUS U TOPMO3HOMN pe3ncTop

§  BblGOp CONPOTUBNEHUS Pe3NCTopa TOPMOXKEHMS

MpuBOO NEpPeMEeHHOro TOoKa MEepPeHOCUT pereHepaTMBHY 3Hepruo, GOopMUPYEMY0 BO BpeMS
TOPMOXEHUS ABUraTens, Ha pe3ncTop pereHepaLmm, KOTOPbIN MOHTUPYETCS CHapYyXW.

B cooTtBeTcTBMM ¢ hopmynon U x U/R=Pb, roe
U OTHOCUTCS K TOPMO3HOMY HaMpsiKEHWIO NpW YCTONYMBOM TOPMOXEHMU CUCTEMBI.

3HaveHne U meHsieTca B 3aBUCUMOCTU OT cuctembl. [ns cuctembl 380 B nepemeHHoro toka 0ObI4HO
BblOMpaeTcs TOpMO3HOe HanpshkeHne 700 B.

Pb oTHOoCKTCA K MOLLHOCTH TOPMOXEHMUA.

§  BbIbop mMoLHOCTM pe3ncTopa TOPMOXKEHUSA

TeopeTnyeckn MOLLHOCTb pe3ncTopa pereHepauny coBnagaeT C MOLLHOCTBIO TOPMOXeHUs. Ho ¢ yueTom
CHWKEHWSI HOMUHaNbHOW MOLLHOCTU A0 70%, MOLHOCTb pe3ncTopa pereHepauum paccyvMTbiBaeTcs Mo
cnepytowlen popmyne:

0.7xPr=PbxD, rpe
Pr oTHOCKTCS K MOLLHOCTW pe3ncTopa pereHepaumm.

D oTHOCUTCA K 4yacTtoTe TOpMO)KeHMl7| (npou,eHTHoe OTHOLWleHne npouecca pereHepaunm OTHOCUTESIbHO
BCero 3amep,neHm|).

MpumeHeHne Onesatop | Hamotkawn | UeHTtpudpyra | CnydariHas Topmo3sHas Ob6Lwee

pasmoTka Harpyska npuMeHeHue
YactoTa 20%-30% | 20%-30% 50%-60% 5% 10%
TOPMOXEeHUA
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MpumeyaHue

MpeawecTBytowaa Tabnuua gaHa TONMbKO ANs CrpaBku. Bbl MoxeTe BbiOMpaTb COMPOTUBNEHWE U
MOLLHOCTb pe3ncTopa pereHepauum Ha OcHoBe dakTudeckon notpebHocTn. B nwobom cnydae,
COMPOTUBIIEHNE HE [JOIDKHO ObiTb HWXE CCbIFIOYHOrO 3Ha4veHus. MoLWHOCTE MoXeT ObiTb Oonblue
CCbINIOYHOrO 3HayeHus. Bbibop mMopenu pesncTopa pereHepauuu BbIMOMHSETCS B 3aBMCMMOCTU OT
obpa3yemoii MOLLHOCTM OBWraTtenst U Takke OTHOCUTCSt K MHEPLMU CUCTEMbl, BPEMEHWN 3amensieHns u
noTeHLManbHON AMHaMMUYeckon Harpyske. [Insg cMCcTeM C BbICOKOW UHEpPLMEN U/UNN KOPOTKUM BpeMeHeM
3ameaneHns, Uvnn 4YacTblM TOPMOXEHMeM, HeobxoauMo BblOUpaTb pPe3ncTop pereHepauun c bonee
BbICOKMM 3HA4YEHMEM MOLLIHOCTU 1 Bonee HU3KNM 3HaYEeHNEM CONPOTUBIIEHMS.

§  WUHcTpyKuusa no BbIGOPY TOPMO3HOro pesncrTopa

Moaens npusoaa MowHocTs  Conpotuenenne, Bnok MpnmeyaHms
nepemMeHHoro Toka |, Bt Q TOPMOXEHMs
Tpexdpasubii 380 B BCTPOEHHbIA
MD310T0.4B 150 W =300 0Q Built-in
MD310T0.7B 150 W =3000

MD310T1.5B 150 W 22200

MD310T72.2B 250 W 22000

MD310T3.7B J00W 21300

MD310T5.5B 400 W 2900

MD310T7.5B 500 W 2650

MD310T11B s00 W 2430

MD310T15B 1000 W 2320

MD310T18.5B 1300 W 2250
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MpunoxeHue 1. NpoTokon koMmmyHukauum Modbus

MD310 obecneumBaeT uHTepdeinc cBs3n RS232/RS485 n noppepxmBaeT MPOTOKON KOMMYHMKaLMK
Modbus Tak, 4YTO nonb3oBaTefb MOXET YCTaHOBWUTb  LIEHTpanuM3oBaHHOE YhpaBrieHue, Hanpumep,
HaCTpOMKa BbIMOJHSAEMbIX Nporpamm M OYHKLMOHamNbHbIX KOA4OB, CYMTbIBaHME paboyero COCTOSHUS U
MHOPMaLIMK O HEMCNPABHOCTAX NpMBOAA NepemMeHHoro Toka, npu nomowm MK nnu MK,

§ O npotokone

Hactosiwun npoTokon onpeaensieT cogepxaHve u dopmart nepefaBaemblXx COOOLEHUA BO BpeMs
nocrnegoBaTenbHOM Mnepegayu, Bkovas dopmart raBHOro onpoca (Mnu TPaHCNMPOBaHMSA) U MeETOA
OCHOBHOro koga (kog (byHKUMU Ons OEWCTBUS, NepedaBaeMbiX OAHHbIX M KOHTpons owunbok). B oteer
noAYMHEHHOE YCTPOMCTBO MWCMOMb3YeT TaKylo Xe CTPYKTYpYy, BKNoYas noaTBepxaeHue [encTBus,
BO3BpaT [aHHbIX W KOHTpOnb owunbok. Ecrnv BO Bpems nonydeHusi MOAYMHEHHLIM YCTPONCTBOM
coobLeHnsa npousongeT owunbka, MM NoAYMHEHHOE YCTPOWCTBO HE CMOXET BbINOMHUTL OENCTBUE,
3anpoLLEHHOE MaBHbIM YCTPONCTBOM, NOAYNMHEHHOE YCTPOWCTBO BO3BpaLLaeT cooblieHne 06 owmnbke B
KayecTBe OTBeTa rMaBHOMY YCTPOMNCTBY.

§  MpumeHeHune
MpuBOO nepemeHHOro Toka coeamHeH C ceTbio ynpasnenus [K/MJK (ogHO rmaBHOE YCTPOWCTBO —
HECKOJTbKO MOAYMHEHHBIX YCTPONCTB) Npu NOMOLWM WinHbl RS232/RSA485.

CTpykTypa WuHbI

1. Pexxum unTepdenca
Mcnonb3yeTcs annapatHbln nHTepdeinc RS232/RS485.

2. Pexnm nepegaymn

Mcnonb3yeTcs aCMHXPOHHBLIN CEPURHBIA M NONYyAYMNNeKCHbI pexuMm nepefayun. Bo Bpems nepepayu
OaHHbIX MaBHbIM UNU MNOAYMHEHHBbIM YCTPOMCTBOM, [pyroe YCTPOMCTBO MOXET TOMbKO nonyyatb
OaHHble. Bo BpeMsi aCMHXPOHHOW MocnegoBaTenbHON Nepefayun AaHHble HanpaBnAwTCA Mo Kagpam B
BMae nakera.

3. Tononornyeckasi CTpykTypa

Cuctema COCTOWUT M3 FNABHOIO YCTPOMCTBA M HECKOMbKMX MOAYMHEHHbIX ycTpounctB. O6bem agpeca
noAYvMHeHHoro yctporctea oT 1 fo 249, a 0 aBnseTcsa wmpokosBelaTernbHbiM agpecoM. NogynHeHHoe
YCTPONCTBO AOSMPKHO UMETb €AMHCTBEHHBIN aapec B CETW.

4. OnncaHve npoTokona

MpoTokon koMMyHuKaumm Modbus, wucnonb3dyembin MD310, 4BASETCS CEPUNAHBIM  MPOTOKONOM
KOMMYHVKaLUWW NaBHOE YCTPOWCTBO - MOAYMHEHHOE YCTPOMCTBO. B ceTn TOMbKO OAHO YCTPOWCTBO
(rnaBHOE) MOXET ycTaHaBnMBaTb MpOTOKON (MNM «KOMaHZa 3anpoca»), a Jpyrue ycTpowucTea
(MogYMHEHHbIE) MOTYT TONBKO MPEeAOCTaBnNATb AaHHbIE AN OTBETa Ha «KOMaH4y 3anpoca» OT rnaBHOro
ycTponctea. B gaHHOM cnyyae, rmaBHbIM ycTponcTBoM sBnsetcs [1K, npombiwneHHbIn npyubop, umnm
MJIK, a nog4YMHEeHHbIM YCTPONUCTBOM SABMSIETCA NpuBog nepemeHHoro Toka MD310. [maBHOe ycTpoMCTBO
MOXeT CBA3bIBATbCA C OAMHOYHBIM MOAYMHEHHBIM YCTPOMCTBOM WM HanpaenAaTb COObLIEHne Mo ceTu
AN BCEeX MOAYMHEHHbIX YCTPOWCTB. Ecnv rmaBHOe ycTpoOWMCTBO nepefaeT coobleHne OAMHOYHOMY
NOAYUHEHHOMY YCTPOWCTBY, MOAYMHEHHOE YCTPOMCTBO AOMMKHO BEpHYTb coobLieHne (OTBET) «komaHae
3anpoca» OT rNaBHOro ycTponcTea. [nsi HanpaBnseMbIX [MaBHbIM YCTPOMNCTBOM COOOLLEHMIA MO CeTu
NOAYMHEHHBIM YCTPONCTBaM He HY)XXHO BO3BpaLlaTb OTBET.

5. dopmaT gaHHbIX

dopmaTt faHHbIX npoTokona Modbus, ucnonb3dyembli NPUMBOAOM MNEPEMEHHOr0 Toka, MpeacTasnseT
cobow cnepywoulee:

B pexume peanbHoro BpemeHn (RTU) coobLieHus oTnpasnsioTCs C UHTepBanomM He MmeHee 3.5-cumBona
3a onpegeneHHbIn OTpPe3ok BpemeHu. [lepBbiM nepegaBaeMbiM MONieM SBASETCA agpec yCTPOMWCTBA.
Oonyctumble nepefaBaemble CMMBONbI  wecTHaguaTtepudHble 0...9, A...F. CeTeBble ycTpowncTBa
OTCINEXMBAIOT LUMHY CETU, JaXe BO BpeMS nay3bl.

Mocne nony4yeHna nepesoro nonsd (ap,peCHoe none), KaXxgoe YCTpOl‘/‘lCTBO gekoauvpyet none nOnda
onpegeneHna Toro, ABndeTcA i OHO nNpeaMeToM Ha3Ha4vYeHus. Cne,u,yrou.l,vle nocnegHue nepegaBaemble
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CUMBOJSIbI, He MeHee 3.5 cMmBoOna 3a OﬂpeﬂeﬂeHHbIVI OTpEe30K BPEMEHM, 0003HayvatoT KoHel, coobLLeHus.
Mocne aToro MHTEpBAana 6yp,eT oTnpaBATbLCA HOBOE coobLleHue.

Becb kagp coobuleHus gormkeH ObiTb nepefaH B BuOe HENPEpbLIBHONO Notoka cumsonoB. Ecnun go
OKOHYaHMsA Kagpa npousongeT nay3a bonee 1.5 cumBona 3a onpeferneHHbii MPOMEXYTOK BpPEMEHW,
NnpMemMHoe YCTPOMCTBO OOHOBUT HeMosiHoe CooOLleHME U MocynTaeT, YTo crneaywun 6anT senseTcs
nonem agpeca HoBOro coobueHus. NogobHbIM 06pasom, ecnu nocrne nocrnegHero coodLeHnsa HOBoe
cooblieHne HayHeTcs paHee, 4yeM 3.5 cumMBONa 3a OMNpederieHHbI OTPEe30K BPEMEHU, MPUEMHOe
YCTPONCTBO MOCYUTAET HOBOE COOOLLEHME MPOOOIMKEHMEM MocnenHero cooduweHus. Takoe aencTeme
npuBeLeT K OwwMnbKe, MOCKOMbKY 3HAYEHUE B KOHEYHOM LIMKIMYECKOM Mn36bITo4HOM KoHTpone (CRC)
HenpaBuWITbHO A58 KOMOMHMPOBaHHbIX coobweHnin. CTaHgapTHBIM Kagp COOOLeHMs NpeacTaBIieH Hke.

dopmart kagpa RTU

3aronoBok kagpa: START He meHee 3.5 cumBona 3a onpegeneHHbI OTPe3okK
BpEMEHMU

Agpec nog4vMHeHHoro yctponctea:ADR KoMMyHUKaLMOHHbIN agpec: oT 1 ao 249

Koa komaHnabl: CMD 03: yMTaTb NapamMeTpbl NOAYMHEHHOrO YCTPOUCTBA
06: 3anucaTb NapameTpbl NOAYUHEHHOTO
yCTponcTea

CopepxaHue gaHHbix: DATA (N-1)

CopepxaHue gaHHbix: DATA (N-2) OaHHble: agpec napameTpoB PYHKLUNOHANBHOrO

....... Kofa, KofiM4ecTBO napameTpoB (PyHKUMOHAaMNbHbIX

Cop‘ep)KaHme nOaHHbIX: DATAO KOOOB U 3Ha4YeHNA napamMmeTpoB (*)yHKLl,I/IOHaJ'IbeIX
KoOoB

CRC CHK mnagwuu paspsg

CRC CHK crapwun paspsg Onpepgensemoe 3HavyeHue: 3HaveHne CRC

END He meHee 3.5 cumBona 3a onpegeneHHbI OTPe3okK
BpeEMEHMN

CMD un DATA

Kog komangpl: 03H, uitaTte N cnoB (MoxeT 6bITb CUMTaHO MakcMMym 12 cros)
Hanpumep, ctaptoBbin agpec FOO2 npuBoga nepemMeHHOro Toka nogdmHeHHoro yctponctea 01 yutaet
nocrieayroLwme 3Ha4yeHus.

MHopmaums rmaBHOM KOMaHA4bI

ADR 01H
CMD 03H
CTrapLuunin paspsag cTapToBOro agpeca FOH
Mnagwumi paspsia CTapToBOro agpeca 02H
CTrapLunin paspsag KonmyectBa perMcTpoB 00H
Mnagwui paspsia Konndectea permcTpoB 02H
Mnagwwui paspsg CRC CHK 56H
Crapwwuin paspsg CRC CHK CBH

OTBeTHas MHOopMaLUsa NOAYMHEHHOrO YCTPOMCTBA
Ecnu FD-05 yctaHoBneH Ha 0:

ADR 01H
CMD 03H
Crapwwnin paspsg 6anTtos O0H
Mnaglwmin paspsig 6antos 04H
Crapwwwnin paspsg gaHHbix FOO2H O0H
Mnagwwi paspsg gaHHbix FOO2H O0H
Crapwwwnin paspsg gaHHbix FOO3H O0H
Mnagwwui paspsg gaHHbix FOO3H 01H
Mnagwwui paspsg CRC CHK 82H
Crapwwuin paspsg CRC CHK C7H

-229 -




PykoBOACTBO NO 3Kcniyataumm Mpunoxexue 1. NpoTokon kommyHukaumn Modbus

Ecnu FD-05 yctaHoBneH Ha 1:

ADR 01H
CMD 03H
KonnyectBo 6ainToB 04H
Crapwwuin paspsg gaHHbix FOO2H O0H
Mnagwwui paspsag gaHHbix FOO2H OO0H
Crapwwwmin paspsg gaHHbix FOO3H O0H
Mnagwwui paspsg gaHHbix FOO3H 01H
Mnagwwui paspsg CRC CHK 3BH
Crapwwuin paspsg CRC CHK F3H

Koa komanabl: 06H, 3anuck cnosa

Hanpumep, sanucate 5000 (1388H) B FOOAH npuBoga nepeMeHHOro Toka, y KOToporo agpec
noa4vMHeHHoro yctponcrtea 02H.

MHdopmaLmsa rmaBHOM KOMaHAbI

ADR 02H
CMD 06H
CrapLimnn pa3psag agpeca gaHHbIX FOH
Mnagwui paspsag agpeca faHHbIX 0AH
CrapLumnn paspsg cogepxaHust JaHHbIX 13H
Mnagwui paspsag coaepxaHusa AaHHbIX 88H
Mnagwwun paspsag CRC CHK 97H
Crapwun paspsag CRC CHK ADH

OTBeTHas MHdopMauus NOg4YMHEHHOIO YCTPOMCTBA

ADR 02H
CMD 06H
CrapLimn pa3psg agpeca gaHHbIX FOH
Mnagwui paspsag agpeca faHHbIX 0AH
CrapLumnn paspsg cogepxaHust 4aHHbIX 13H
Mnagwui paspsag coaepxaHusa AaHHbIX 88H
Mnagwwun paspsag CRC CHK 97H
Crapwun paspsg CRC CHK ADH

KoHTtponbe CRC (Lnknuyeckuin KOHTPOsib U36bITOYHOCTW)

B pexvnme RTU coobuieHne BKNOYaeT rnone npoBepku owmndok Ha ocHoBe CRC. None CRC npoBepsieT
cogepxaHue Bcero coobuleHus. MNone CRC coctouT u3 2 6anToB 1 BKtoyaeT 16-6MToBOE OBOUYHOE
3HayeHne. [Mone CRC paccuuTbiBaeTcs nepefarowmM YCTPOWCTBOM, W 3atem pobaensieTcs B
coobueHue. Mocne nonyvyeHnss coobLLEeHUss NPUEMHOE YCTPONCTBO MOBTOPHO NEPECHUTLIBAET 3HAYEHUE
CRC, n cpaBHMBaeT pacuyeTHoe 3HayeHue co 3HadeHueMm CRC B nonyyeHHom norne CRC. 3HayeHwne
CRC cHavana coxpaHsietcsa B OXFFF. 3atem npouenypa aktnemaunpyeTcs Anst 06paboTkm nocnenyoLwero
8-6utoBoro 6anita B COOGLLEHMM U 3HAYEHUS] B permctpe. Tonbko BOCEMb OMTOB B KaXOOM CUMBOSE
ucnonb3yetca ansg CRC. HavanbHbIi 6UT, CTONOBLIA OUT M GUT YeTHOCTU He npumeHsitoTca anst CRC.
Mpu reHepupoBaHm CRC Kaxabli BOCbMUOUTOBBIN CMMBON BbINOMHAET onepaumio, ucknoyarowyto NI
(XOR) ¢ cogepxaHvem B peructpe. 3atem pesynbTaT CABUraeTcs B HanpaBneHun Mmnagwero burta
(LSB), c 3anonHeHvMeMm HynsiMu B nonoxeHue ctapluero outa (MSB). LSB n3snekaetcsa n npoBepsieTcs.
Ecnu LSB 6bin paBeH 1, peructp BbINOMHUT onepauuio, ucknodawwyto NI (XOR) ¢ npegBapuTenbHO
3afaHHbIM 3HadveHnem. Ecnm LSB Obin  paBeH 0, onepaums XOR He npoBoauTtcs. OTOT npouecc
noBTOpSsieTCA A0 TEX MOP, Noka He OyaeT BbINONMHEHO BOceMb cABUroB. ocne nocnegHero (BoCbMOro)
caBura cnegyoowmn BocbMuMbutoBbii 6anT caosuraetca B XOR € TeKylWMM 3Ha4yeHMeM peructpa, u
npoLecc MOBTOPSIETCS C BOCbMbIK CABUramMm nofobGHO onucaHuto Bbiwe. OKoHYaTernbHoe 3HayeHue
perncTpa, nocne npuMmeHeHunst Bcex 6antor coobLleHus, aBnseTcs 3HadyeHne CRC. OHo gobaBnsieTcs B
coobueHmne n3 mnaguwero 6avita nocne crapwero 6anta. lNpoctas dpyHkumns CRC cnegytowas:
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unsigned int crc_chk_value (unsigned char*data_value,unsigned char length)

{
unsigned int crc_value=0xFFFF;
inti;
while (length--)
{

crc value®="data value++;
for (i=0;i<8;i++)
{

if {ere_value&0x0001)

{

crc_value= (crc_value>>1) "0xal01;

cre_valuescre value>>1,

return {crc_value) ;

§  OnpegeneHne agpeca napaMeTpoB KOMMYHMKaUWA

1. JaHHas 4acTb OMMUCbIBAET coAepXaHue KOMMYHUKaLWWA, WCMOoNb3yeMblX AN KOHTpons paboTbl,
COCTOSIHWS MU HACTPOWKM NapamMeTpoB NpMBOAA NepPeEMEHHOrO ToKa.

2. I'Iapameprl beHKLI,VIOHaJ'IbeIX KOOOB  CHUTbIBAKOTCA n  3anncbiBaldTCA (onpep,eneHHble
CbYHKLI,I/IOHaJ'IbeIe KOObl HE MOryT OblTb U3MEHEHbI, U MOTYyT MUCNOJIb30BaTbCA TOJIbKO NMpon3BoguUTENIEM
nnu ana Tekyuwero KOHTpOJ'IFl).

3. Homepa rpynn v naeHTndmkaTopb! (hyHKUMOHAMbHEIX KOAOB MCMOMb3YTCS ANS BbIPAXEHUS afipecoB
napameTpos.

4. Ctapwwue 6antbl: oT FO go FF (rpynnel F), ot AO go AF (rpynnbl A), ot 70 go 7F (rpynna U).
5. Mnagwwe 6antbl: ot 00 go FF

6. Hanpuwmep, F3-11, agpec BbipaxeH kak F30B.

MpumeyaHue

prrlna FF: 3aBoackue napameTpbl. O napamMmeTpbl He MOryT ObITb CYMTaHbI NN N3MEHEHDI.
prrlna U: aTK napameTpsl MoryTt ObITb TOMBLKO CYMUTAHbI.

HekoTopble napameTpbl He MOryT ObiTb M3MEHeHbl BO Bpemsi paboTbl MpuBoga NEPEMEHHOro TOKa.
HekoTopble napameTpbl He MOryT OblTb W3MEHEHbl BHE 3aBMCUMOCTM OT COCTOSIHMS npuBoAa
nepeMeHHoro Toka. [Mpu M3MeHeHWM napamMeTpoB (YHKUMOHAmNbHbIX KOAOB MNOMb3oBaTeny [OOMKHbI
BbINOSHATL TpeboBaHUs B YaCcTu AMana3oHa, eAUHWL U COOTBETCTBYIOLLErO ONUCaHUs.
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Fpynna pyHKLUMOHANbHbIX KomMMmyHMKauMOHHbIN agpec Aapec cyHKUMOHanbHOro Koaa
KOOOB B O3Y

Mpynnel FO-FE O0xFO00 — OXFEFF 0x0000 — OXOEFF

Mpynnel A0 — AC 0xA000-OxACFF 0x4000 — Ox4CFF

Npynna UO 0x7000 — Ox70FF -

Yactoe coxpaHeHne B JCIM3Y (anekTpuyeckn cTupaemasa nporpaMmmmpyemasi nocTosHHas namsiTb)
CHWXaeT ee CPoK cryxkbbl. [M03TOMY B pexnme KOMMYHUKaL MKW MOSb30BATENAM Jy4dlle MEHSITb 3Ha4YEeHUs
napameTpoB onpegeneHHbiX PyHKLUMOHanNbHbIX kogoB B O3Y, 4eM CoxpaHATb HACTPOWKM.

Ona napameTtpoB rpynnbl F nomnb3oBatenu [OOIMKHbI  MEHATb  cTapwun  paspag F o agpeca
dyHKUMOHansHoro koaa Ha 0.

Ona napameTtpoB rpynnel A nonb3oBaTenu [JOIDKHbI MEHsATb cTapwuin  paspsag A agpeca
dYHKUMOHaNbHOro Koaa Ha 4.

Anpeca yHKUMOHarmNbHbLIX KOAOB BblpaXatoTcs CrneayroLmmMm obpasom:;
Crapwume 6avtbl: ot 00 go OF (Mpynna F), ot 40 po 4A (Tpynna A)

Mnapgwwe 6antbl: ot 00 oo FF

Hanpumep, ecnn dyHkumoHanbHbIn ko F3-11 He coxpaHeH B OCIM3Y, agpec Bbipaxaetcs kak 030B;
ecnu dyHkunoHanbHbIn kog Al-05 He coxpaHeH B SCIIIM3Y, agpec BbipaxaeTcs kak 41-05.

Mpn YTEeHUM 3TO HeAenCTBUTENbHBLIN agpec.
lMonb3oBaTenu Takke MOryT Ucnonb3oBaTh Kof KomaHasbl 07H Ans BHeapeHUst 3ToM OYHKLMK.

§ T[MapameTtpbl CTon/RUN:

Aapec napameTtpa OnucaHue napameTpa

1000H HacTtpoeyHoe 3HayeHne kommyTaumm (oT -10000 go 10000)
(oecsaTu4HbIN)

1001H Paboyas 4yactoTa

1002H HanpsixeHune WuHbl

1003H BbixogHoe HanpskeHne

1004H BbixogHon ToK

1005H BbixogHasi MOLLIHOCTb

1006H BbixogHoM KpyTSALWWN MOMEHT

1007H Paboyas ckopocTb

1008H DI npusHak

1009H DO npusHak

100AH All HanpsikeHne

100BH Al2 HanpsixeHve

100CH AlI3 HanpsixeHve

100DH BBof 3HayeHus cyeta

100EH BBoa 3Ha4YeHusa OnuvHbI

100FH CkopocCTb NoA HarpysKkowm

1010H Hactpovika PID

1011H O6paTtHas ceasb PID

1012H Onepauwus MNK

1013H MmnynbcHas ycTaHoBoYHas yactoTa (eguHuubl: 0.1M0)

1014H CkopocTtb obpaTHou cBsa3m (eamHuubl: 0.1ML)

1015H OcTtaBuweecs paboyee Bpems

1016H HanpsixeHune All nepen Koppekumen

1007H Paboyas ckopocTb

1008H DI npusHak

1019H JInHenHasa ckopocTb

101AH Tekyllee Bpems nogaym NUTaHus

101BH Tekywee paboyee Bpemst
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Appec napameTtpa OnucaHue napameTpa \
101CH MmnynbcHas ycTtaHoBOYHas YacTtota (eauHuupl: 1)

101DH YCcTaHOBOYHOE 3HaYeHue KOMMYHUKaLum

101EH dakTnyeckas ckopocTb 06paTHOW CBSI3U

101FH OcHoBHas 4acTtoTa X

1020H BcnomoratensHas yactota Y

NMpumeyaHue

YCTaHOBOYHOE 3Ha4YeHMe KOMMYyHMKauMm ob03Ha4YaeT npoueHTHoe 3HayeHue: 10000 cooTBeTCTBYET
100.00%, a -10000 cooTBeTcTBYET -100.00%.

YUTto KacaeTcs 4acTOTbl, YCTAaHOBOYHAA 4acToTa KOMMYHMKauMn 0OO3HA4YaeT MPOLIEHTHOE 3Ha4veHue
FO-10 (vmakcumanbHasi yactoTa), a 3TOT MapaMeTp MOXEeT CUYMTbIBAaTbCHA W 3anmucbiBaTbCs 4depes
KOMMYyHMKaumio. YTO KacaeTca KpyTAWero MOMEHTa, YCTAHOBOYHbIA — KPYTALWMWA  MOMEHT
KOMMyHVKauum obo3HavaeT npoueHTHoe 3HadveHune F2-10, A2-48, A3-48, A4-48 (cooTBeTCTBYOT
asuratensam 1, 2, 3, 4).

§ BBoa komaHAabl ynpaslieHUA Ha Nnpueo nepeMeHHOro Toka (TOﬂbKO 3aI'IMCb)Z

Appec MMeHU KOMaHAbI DYHKLUMA UMEHU KOMaHAbI

2000H 0001: xog Bnepes (RUN)

0002: xog Ha3ag (RUN)

0003: Ton4ykoBasa nogava snepes

0004: TonykoBasa nogava Hasag,

0005: BbIOEr O OCTaHOBKM

0006: ocTaHOBKa COrfnacHoO pexvmy octaHoBku B F4-10
0007: Cbpoc owmnbku

§ UTeHune cocTosHUSA NpKBOAA NEPEMEHHOIO TOKa (TOSbKO YTEHME):

Agpec NMeHU KoMaHAbI PYHKUNSA MMEHU KOMaHAbI

3000H 0001: xopg Bnepes (RUN)
0002: xog Ha3ag (RUN)
0003: Cton

§ KoHTponb napons 6rokMpoBK/ NapameTpa

Ecnu “888H” BepHyncs, 3To 03Ha4yaeT, YTO KOHTPOIb Naponsi COCTOSAMCA.

Apnpec napons CopaepxaHue napons

1FOOH e

§ KoHTponb BbIXoAHbIX knemm DO (TonbKko 3anuck)

Appec KomaHAbI CopepxaHue KoMaHAbI

2001H BITO: koHTpone DO1

BIT1: koHTpone DO2

BIT2: koHTponb PEJIEL1 (RELAY1)
BIT3: koHTponb PEJIE2 (RELAY2)
BIT4: koHTpons FMR

BIT5: VDO1

BIT6: VD02

BIT7: VD03

BIT8: VD04

BIT9: VD05

§ KoHTponb AOL (TOnbKO 3anuchk)

Appec KomaHAbI CopepxaHue KoMaHAbI

2002H Ot 0 go 7FFF o6o3Ha4vaeT ot 0% g0 1000%
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§ KoHTponb AO2 (TONbKO 3anuch)

Appec KomaHAbI CopepxaHue KoMaHAbI

2003H Ot 0 go 7FFF o6o3Ha4vaeT ot 0% a0 1000%

§ KoHTponb BbIxoga umnynbca (TONbKO 3annch)

Appec KomaHAbI CopepxaHue KoMmaHAbI

2004H Ot 0 go 7FFF o6o3Ha4vaeT ot 0% g0 1000%

§ OnucaHue owmnodKK npmeoaa nepemMeHHoOro Toka

Agpec owmbku npuBoAaa MHdopmaums o6 owmbke npuBOoAa NepPeEMEHHOro Toka

nepemMeHHOro Toka

8000 0000: HeT owwnbku

0001: 3apesepBMpoBaHO

0002: NMeperpy3ka No TOKY BO BpeMs YCKOpeHUs

0003: MNeperpyska No TOKYy BO BpeMs 3aMeasieHuns

0004: NMeperpyska Mo TOKY NpY MOCTOSTHHOW CKOPOCTH
0005: MNeperpyska N0 HANPSAXEHUIO BO BPEMS YCKOPEHUS
0006: MNeperpyska N0 HaNPSXXEHUIO BO BpeMs 3aMefieHns
0007: MNeperpy3ka N0 HANPSXXEHUIO NPU NOCTOSIHHOM CKOPOCTU
0008: Meperpyska pe3uctopa gemMndupytoLlero ycTpouctTaea
0009: MNMoHWXKeHHOe HanpsXXeHne

000A: lMeperpyska NnpnBofa NepemMeHHoro Toka

000B: lMeperpyska asuratenst

000C: MNoTepsa dasbl BXOAHOrO HaNpsiKeHns

000D: MNoTeps dasbl BbIXOAHOrO HaNpsiKeHns

00OE: lMNMeperpes moayns

00OF: OwwmbKa BHELUHEro ycTponcTaa

0010: C6ow KOMMYHUKaLUN

0011: Cbown koHTaKTOpa

0012: Ownbka onpegeneHns Toka

0013: Owwnbka aBTOHACTPOWKM ABUraTens

0014: 3ape3epBMpOBaHO

0015: Cbow YTeHus/3anncu napameTpa

0016: AnnapaTHas owunbka NnpMBoga NepeMeHHOro Toka
0017: KopoTkoe 3aMblkaHWe ABuratens Ha 3emrto

0018: 3ape3epBMpoOBaHO
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Agpec owmbku npuBoAaa MHdopmaums o6 owmbke npuBOoAa NepPEMEHHOro Toka

nepeMeHHOro Toka

8000 0019: 3apesepBMpoOBaHO

001A: focturHyto paboyee Bpems

001B: Onpenensiemas nonb3oBaTtenem owmoka 1
001C: Onpegensiemas nonb3oBaTenem ownbka 2
001D: JocTurHyTo BpemMs nogadv nutaHns

001E: Harpy3ska pasHa 0

001F: Notepsi obpaTtHom cBsA3n ¢ PID npu pabote
0028: Bpems oxungaHus npegerna 6uiCTporo Toka
0029: Ownbka nepeknyeHnsa apuraTens npy pabore
002A: bonblLUne OTKNOHEHMUS1 CKOPOCTKN (06OPOTOB)
002B: NMpeBbileHa CKOPOCTb ABuratens

002D: lNeperpeB gBuratens

005A: 3apesepBnpoBaHO

005B: 3apes3epBnpoBaHO

005C: 3apesepBupoBaHO

005E: HenpaBunbHas obpaTHas CBA3b MO CKOPOCTU

§  [aHHble onmcaHus oWMBKN KoMMyHUKaumu (Ko owmbkn)

Agpec own6ku OnucaHue OLUUOKKU
KOMMYHUWKaLumn
8001H 0000: HeT oLmnbkun

0001: HenpaBunbHbIN Napornb

0002: HenpaBunbHbIN KO4 KOMaHAbI

0003: Ownbka koHTponss CRC

0004: HepencteuTenbHbIn agpec

0005: HepencteuTenbHbIN NapameTp

0006: HepencteutenbHoe N3MEHEHNEe napamMmeTpa
0007: Cuctema 3abnokupoBaHa

0008: PaboTta 3CIN3Y

Ecrnn Fd-05 ycrtaHoBneH Ha 1 (ctaHgapTHbii npotokon Modbus), cooTBeTCTByOLIas CBSA3b MeXay
CTaHOapTHbIMU KOAaMWU UCKITIOYEHNA NPOTOKOIa U TEKYLWWMMKU KOgaMK UCKIIoYeHNA cneylouine:

Agpec own6ku OnucaHue OLUUOKKU
KOMMYHUWKaLumn
8001H 0000: HeT oLnbku

0001: HenpaBunbHbIN Napornb

0002: HenpaBunbHbIN KOO KOMaHAbI

0003: Ownbka koHTponss CRC

0004: HepencteuTenbHbIn agpec

0005: HepencteuTenbHbIN NapameTp

0006: HepencteuTenbHoe N3MEHEHNE napamMmeTpa
0007: Cuctema 3abnokupoBaHa

0008: PaboTta 3CIMN3Y
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Ecnn Fd-05 ycrtaHoBneH Ha 1 (ctaHgapTHbin npoTtokon Modbus), cOOTBETCTByOLLAs CBA3b MexAay
KO @M1 UCKIMIOYEHNSA CTaHAAPTHOrO MPOTOKOMA U TEKYLLUMMU KOAAMW UCKITKOYEHNUST CNeayoLme:

Koabl ucknioyeHusi cTaHAapTHOro = TeKyluui Kop UCKIKYeHUs

npoTokKona

Koabl MCKNOYEHNA CTaHAApPTHOroO Tekywmnin Kog UCKMYEHNs

npoTokona

01: HenpaBunbHbIN KOO KOMaHAbI 0002: HenpaBuibHbIN KO4 KOMaHAbI

02: HenpaBunbHbIN agpec 0004: HepencTBuTEnNbHBIM aapec

03: HeBepHble gaHHble 0005: HepencteutenbHbin napameTtp, 0001: HenpaBunbHbIn
naposb

04: KomaHga He MoXeT ObITb 0006: HepencteutenbHoe N3MEHEHNe napameTpa

obpaboTaHa

§ OnucaHue napameTpoB KOMMYHUKaLMu rpynnel Fd

PYHKUNOHaNbHbLIN HasBaHue napameTtpa [Owvana3oH HaCTPOMUKM Mo ymonyaHuro
koA

B-00

CkopocTtb B 6ogax Paspsg eanHuy 6005
(Modbus)

0: 300 6ut/c

1: 600 6uTt/c

: 1200 6uTt/c

: 2400 6uTt/c

: 4800 buTt/c

: 9600 buTt/c

: 19200 6ut/c

: 38400 6ut/c

: 57600 6ut/c

: 115200 6ut/c

OCO~NOOTAWN

[aHHbIN napamMmeTp wucnonb3yeTtcAa AOnAa YCTaHOBKM CKOPOCTU nepegaydn AaHHbIX Mexay rnaBHbIM
KOMMNbKOTEPOM N NPNUBOOOM NEpeMEHHOro ToKa.

CneayeTt OTMETUTb, YTO CKOPOCTb B GoAax rMaBHOrO KOMMblOTepa AOfKHa COBMadaTb CO CKOPOCTbIO B
6opax npuBoaa NepeMeHHOro Toka. MiHaye KOMMyHMKauust He cocTonTcs. YeM Bhile ckopocTb B 6oaax,
Tem ByaeT BbicTpee KOMMYHUKaLMS.

®YyHKUMOHaNbHbIN HasBaHue napametpa | [nana3oH HaCTpPOWKMU Mo ymonyaHuto

Kon

Fd-01 dopmaT AaHHbIX 0: Het koHTpons <8,N,2> 0
1. KoHTponb no yeTtHoctn <8,E,1>
2: KoHTponb Ha HEYEeTHOCTb
<8,0,1>
3: HeT koHTpons, dopmat
JaHHbIX <8,N,1>

Cnep,yeT 3aMeTUTb, 4TO @OpMaT OaHHbIX TMNMaBHONoO KoOMMblOTEpPa AOOJKEeH coBnagaTtb C CpOpMaTOM
AaHHbIX NpnBo4a nepemMeHHOro Toka. WHave KOMMYHUKaLUna He COCTOUTCA.

PYHKUNOHaNbHbLIN HasBaHue napametpa @ [uana3oH HaCTPOWKMU Mo ymonyaHuro

Kon

Fd-02 JlokanbeHbIN agpec 1-249 1
0: WnpokoseLyarernbHblv agpec

[aHHbIi napameTp Wcnonb3yeTcs AN YCTAHOBKU ajpeca npvBoda MepeMeHHoro Toka. JTo agpec
€OMHCTBEHHbIN (32 WCKMIOYEHMEM LUMPOKOBeLLaTeNlbHOro agpeca), KoTopblii oGpasyeT OCHOBY AfA
[ABYXTOYEYHOW CBSA3N MeXay rMaBHbIM KOMMLIOTEPOM U MPUBOAOM NEPEMEHHOTO TOKA.
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Ecnu nokanbHbIii agpec yctaHoBneH Ha O (T.e. LUMPOKoBeLaTeNbHbIN agpec), NPUBoA NepeMeHHOro Toka
GyOeT TOMbKO MonyYyaTb W BbIMOMHATL LMPKYNSPHbIE KOMaHAbl MaBHOrO KOMMbloTepa, HO He GyaeT
oTBeYaTb rMaBHOMY KOMMbIOTEPY.

®YHKUMOHaNbHbIN HasBaHue napametpa | [nana3oH HacTpPOWKMU Mo ymonyaHuto

Kon

Fd-03 3agepxka oTBeTa 0-20 mc 2 MC

OTOT napameTp MCNonb3yeTcs AN YCTAaHOBKN 3a4epXKKM OT BPEMEHW, Koraa npyBof NepeMeHHOro Toka
nony4yaeT Kaap, COOTBETCTBYIOLUMI NOKanNbHOMY agpecy, A0 BPEMEHU, Koraa npmBoA NepeMeHHOro Toka
HauMHaeT BO3BpallaTb OTBETHbIN kagp. CrvLWKOM KOpOTKas 3agepxka C OTBETOM MOXET MpUBECTU K
c6010 rMaBHOro KOMMNbIOTEPA NPU NOMYYEHUU Kagpa cBOeBpeMeHHO. Ecnin 3agepxka oTBeTa Kopoye, YeM
BpemMsi 006paboTkn cuctembl, BpeMst obpaboTku cuctembl Byaet umetb npuoputeT. Ecnu 3apgepxka
oTBeTa Gornblle BpeMeHun 06paboTkn CMCTEeMbl, CMCTEMA HanpaBWUT AaHHble Ha rNaBHbI KOMMNbIOTEP
TONbKO TOraa, Korga npovsonaeT 3agepkka oTBeTa.

®yHKUMOHaNbHbIN HasBaHue napametpa | [Anana3oH HaCTPOWKMU Mo ymonyaHuto

KonA

Fd-04 Bpems oxunganus 0.0-60.0 c 0.0c
KOMMYHMKaLIMK

Ecnn npuBoa nepemMeHHOro Toka He MOMy4YuT CUrHam KOMMYHMKauMM B TE€4YEeHMe YCTaHOBIIEHHOMO B
OaHHOM napameTpe BpeMeHW, OH HampaBuT OT4yeT 00 owwunbke BpemeHu OXMOAHWS KOMMYHMKaLMK
(Errls).

Ecrnm aTor napameTp ycrtaHoBneH Ha 0.0c, cuctema He obHapyxuBaeT BpeMsa OXugaHus
KOMMYHMKaLWK.

Kak npaBuno, atoT napameTp ycraHaBnuBaeTcs Ha 0.0c. B npuMeHeHMsIX C HenpepbliBHOA
KOMMYHUMKaUMEn Bbl MOXeTe WCMoNb30BaTb [aHHbIi NapaMeTp AN OTCNEXWBaHWA COCTOSHUSA
KOMMYHUKaLIWW.

®yHKUMOHAaNbHbIN HasBaHue napametpa | [nana3oH HacTpPOWKMU Mo ymonyaHuto

Kon

Fd-05 MpoTokon Paspsag eannuy, (Modbus) 31
KOMMYHUKaLnn 0: HectaHgapTHbIN NPOTOKON
Modbus

1: CtaHgapTHbIA NPOTOKOS
Modbus

Lindbpa paspsga oecsaTkos:
pasepsBupoBaHO

FD-05=1: CtaHgapTHbI npoTtokon Modbus

FD-05=0: ns KomMaHAbl YTeHWUs NOAYMHEHHOE YCTPOMCTBO BO3BpaLlaeT AOMNOMNHUTENbHbIM BanT. Bonee
noapobHasi MHpopmauust HaxoauTcs B pasgene «PopmaTt AaHHbIX» AaHHOTO NPUIOXKEHNS.

PYHKUNOHaNbHbLIN HasBaHue napametpa @ [unana3oH HaCTPOWKMU Mo ymonyaHuro
Kon
Fd-06 Tekylee paspeLueHune 0:0.01 A 0

anst YTeHusa 1:0.1A

KOMMYHMKaUnewn

[aHHbIn napameTp MCMonb3yeTcs Ans  YCTaHOBKM eQVHULbl BbIXOQHOFO TOKa And  4YTeHus
KOMMYHUVKaLmnen.
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[TpunoxeHwue 2

KapTa pacwuunpeHusa sxogos/Bbixogos MD310-101
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MpunoxeHune 2. KapTta pacwumpeHusa Bxoaos/Bbixogos MD310-101
§ O630p

MD310-101 pa3paboTaH koMnaHuen Inovance 1 npesHasHayeH AN pacluMpeHns BXOAHbIX U BbIXOAHbIX
knemm npumeoga MD5310. OH ocHalleH nATbo UMEPOBLIMM BXOA4AMW, OAHWM aHaNOroBbiM BXOOO0OM
HanpsPKeHUs, OOHUM LUUGPOBLIM BbIXOAOM U OOHUM BbIXOOOM pere.

§ BHellHWI BUA,

§ Cnoco6 MoHTaa

OTknounTe NMUTaHME OT MpuBOAA W MoAOXKOaTb, MOKa KOHAEHCATOP MOJSIHOCTbIO paspsauTcs. 3aTtem
yCTaHoBUTb kapTy MD310-101 B npmBoA 1 3adhnKCUpOBaTb €€ NoAroTOBMNEHHbIMU DonTamu.

Mpoueaypa MOHTaxe NpeAcTaBneHa Ha crneayoWweM PUCYHKE.

3. NoaHumMuTe BBEPX

1. Haxatb Ha Kpbiuka 3WMTHYI0 KPbILIKY
KPIOYOK BOBHYTPb rpebeHyaroit
CTPYKTYpbI

OtBepcTHe ‘—‘

2. YpepxuBas HUKHIOW Y pns cxobbl

4acTb KPbILKK,

noaHUMuUTe ee 3awuTHan
KpbilWKa
rpe6eHyarom
CTPYKTYpbI
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5. HaxmuTe neByto CTOPOHY KapThbl N0A ABYMSA KNMNcamu
1 3aTeM HaXMUTe NPaByio CTOPOHY NoA ABYMS ApYrUMU

§ OnucaHue Kknemm un nepemMblyek

Knuncamu.

6. Y6eauTech, uTo BCe YeTbIpe KMUNChl HAAexKHo
yOepXUBaIoT KapTy.

B cnepytoweii Tabnuue npeacraeneHo onncaHme knemm MD310-101.

Tun

MNopava nutanus

Knemma
+24 VV-COM

‘ Ha3BaHue Knemmbl ‘ OnucaHue pyHKUUMU

Mogaya nuTaHus ot
BHELUHHEro UCTOYHMKA
+24V

[Mopgaya nuTaHnsa oT ucTovHMka +24 V Ha
BHELUHWI Npubop. O6bIYHO Ncnonb3yeTcs
ans nogaym nutadusa knemm DI/DO un
BHELUHUX OAaTYNKOB.

Makc. BbixogHom Tok: 200 MA

OP1

Knemmbl uncpposoro
BXoga

MooKnYnTE K UCTOYHUKY +24V
nepembIYKon J2 N0 YMOM4YaHuHo.

Mpu nogaye BHeLIHEro NUTaHUA yaanuTb
nepemblyky J2 ans otcoegunHermsa OP1 ot
UCTOYHMKA +24V 1 noaknounTts OP1 k
BHELLUHEMY UCTOYHUKY MUTaHUS.

AHanoroBbIn
BXO[,

AI3-PGND

AHanorosbili Bxod 3

[nana3oH BXOOHOro HanpshxeHus: oT -10 oo
10 vDC

Lincbposblie
BXOAbI

DI6-OP1
DI7-OP1
DI8-OP1
DI9-OP1
DI10-OP1

Lindposon Bxopg 6
Lindposon Bxog 7
Lindposon Bxog 8
Lindpposoni Bxoa 9
Lindpposoni Bxoa 10

M3onaumnsa ¢ onTn4eckon cBA3bio
COBMECTMMasi CO BXoAamu C ABOWHOMN
NONSAPHOCTLIO

BxogHoe conpoTtuenenue: 4.4kQQ

[wanasoH HanpskeHnsa ons Bxogos: oT 9 Ao
30V

AHanorosbI
BbIXO

AO3-GND

AHanoroebIn BbIxoa 2

[nanasoH BbIXOAHOro HanpshkeHus: ot 0 oo
0oV

[wnana3soH BbixogHoro Toka: ot 0 4o 20 MA
BbIxogHoW TOK ¢ Anana3oHoOM
conpoTmereHus: ot 0 go 500 Q

Bbibop curHana (HanpspkeHue unm Tok) npu
nomowun J4

Lindposkie
BbIXOAbl

D02-CME

Lndposoin Bbixog 2

M3onauua ¢ onTnyeckom CBsA3bio, BbIXOd C
OBOWHOW MONSPHOCTBIO C OTKPbITLIM
KOJJIEKTOPOM

[nanasoH BbIXOAHOro HanpshkeHus: ot 0 oo
24V

[nana3soH BbixoaHoro Toka: ot 0 go 50 mMA
Cnepnyet 3ametuTb, 4to CME1 n COM
BHYTPEHHE U30N1POBaHbl, HO 3aKOPOYEHbI
nepemblykon J1 nsHytpu. Ana nogaym
BHELUHero nutanust Ha D02 y6epute
nepemblyky J1.

Bobixoabl pene
(RELAY)

PA-PB

HopmanbHO 3aMkHyTas
(NC) knemma

PA-PC

HopmanbHo 3amkHyTas
(NC) knemma

BxoaHasi MOLHOCTb KOHTaKTa:
250 VAC, 3 A, Cos ¢=0.4
30 VDC, 1A
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8 PaccrtosHue nepegayn CANIink

PaccTtosiHne nepegaymn wuHel CANIINk Hanpsimylo CBSi3aHO CO CKOpoCTblo B 0opax, [AfMHOW
KOMMYHWKaLMOHHOTO Kabensi n kKonu4ecTBoM y3noB. VX B3aMMOCBSA3b NpeacTaBneHa B Tabnuue HUxXe:

CkopocTb B AnuHa kabens MuH. gnameTp Makc. konu4yecTBO y350B
6opax kabens

1M 20 0.3 18

500 K 80 0.3 32

250 K 150 0.3 63

125K 300 0.5 63

100K 500 0.5 63

50K 1000 0.7 63
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[MTpunoxeHue 3

BHelwHAA paboyas naHenb
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MpunoxeHue 3. BHewHAA pabo4yas naHenb

Paboyass naHenb, npeacTaBneHHas HWXe, NO3BOMSET BaM OTCMNeXuBaTb paboTy CUCTEMbI, U3MEHATb
napamMeTpbl 1 3anyckaTb unu octaHaesnueats MD310.

FWIVREV TUNETC REMOTE RUNERR

~RPM-0- % -

Hz A v

Pabouyas naHenb nogkntoyaeTca k MD310 cnocoboM, NpefcTaBeHHbIM Ha PUCYHKE HUXKE:

BHewHsaAs paboyas
naHenk ) Kabenb RJ45
'-.‘---q-"ﬂ'] R

— R

= I .
-| =7

. —
_lf_"_:l_':_-_:l:——, )
Do ||| ===

= =

s B |

— ]
I""""—-_..___J_'l
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§  DYHKLUMM KHOMOK

KHonka

HasBaHue

MporpammupoBaHue

‘ Onucanue cyHKUMM

Bxoa vnu BbiXxod M3 MEHH0 YpoBHS .
BosBpaT B npeapblayLiee MeH}.

Beopn

BBoa kaxaoro ypoBHS MHTEpPdENCa MEHIO.
MopTBEpXOEHME YCTAaHOBKM OTODpaxaemMoro napameTpa.

Beepx

Mpn HaxoXAeHUW B MEHIO NepeMelLlaeT Kypcop BBEPX Mo
3KpaHy.

Mpv peoakTMpoBaHWUK 3HAYEHUs NapaMeTpa, yBenvymBaeT
oTobpakaemoe 3HayeHue.

Ecnu npvBog nepemMeHHOro Toka HaxoauTtcs B pexume RUN,
KHOMKOW YBEeNM4YMBaeTCs CKOPOCTb.

BHu3s

[Mpy HaxoXaeHUM B MEHI0 NepeMeLLaeT Kypcop BHU3 No
3KpaHy.

Mpu penakTMpoBaHUM 3Ha4YeHNss napameTpa, yMeHbLuaeT
oTobpakaemoe 3Ha4YeHune.

Ecnn npuBog nepeMeHHOro Toka Haxogutca B pexume RUN,
KHOMKOW CHUXaeTcs CKOPOCTb.

—

Cosur

BbibupaeT oTobpaxkaemblvi napaMeTp B COCTOSAHMN OCTaHOBKU
unu paboTsbl.

BbiGupaeT 3HaueHne onsd U3MeHeH s Npyu M3MeHeHUU
3Ha4yeHuns napameTpa.

PaboTta

3anyckaeT NpuBoA NOCTOSIHHOIO ToKa NpW UCMNOoNb30BaHUK
pexvMa ynpasneHusi paboyei naHenblo.

Cron/cbpoc

OcTtaHaBnmBaeT NPMBOA NEPEMEHHOIO TOKa, KOrga OH B
cocTtosiHun RUN. (PaboTa). BeinonHsieT onepaumto cbpoca,
Korfa npuBof NePEMEHHOro Toka HaxoaUTCA B COCTOAHUM
FAULT (OLUNBKA).

MpumeyaHne: yHKLMN STOW KHOMKN MOTYT ObITb OrpaHnyeHbl
ucnonb3yemon yHkumen F7-02.

MHoro-
OYHKLUMOHANbLHBLIN

BbinonHseT nepekntoyeHme yHKUMA Kak onpeaeneHo
HacTpownkon F7-01, Hanpumep, ansa 6bICTPOro noncka KOMaHabl
nepekKsioyeHns v HanpaeneHuns.
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[TpunoxeHwue 4

FapaHTUNHBLIN TanoH
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FapaHTUNHBLIN TanoH

WHdopmauna o | Agpec:
3aKasuuke

HasBaHne komnaHuu: KoHTakTHOE nuuo:

MoyTOoBbIV MHAEKC:

TenedoH nnNu aNeKTPOHHbIN
agpec:

WHpopmauma o | Mogenb npoaykTa:

npoaykTe
CepuitHbin HoMep (NPUNOXUTB):
HasBaHue komMnaHun, NocTaBuBLLEN BaM U3aenve
Onwucanwve
HencnpaBHOCTH
(Hanpumep,

KO OLLIMOKN)

MepcoHan no TexobcnyXnBaHUO U PEMOHTY:
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