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Cuctema 4acTOTHOTO YNpaBMeHNs C BbICOKOBOMbTHLIM npecbpasoBaTenem yactoTbl Goodrive5000 Mpeauncnosue

MpeaucnoBue

Bnarogapum Bac 3a MOKYMKY CMCTEMbl YaCTOTHOTO YNpaBneHUst C BbICOKOBONbTHbIM MpeobpasoBaTenem 4acToTbl
Goodrive5000 oT INVT

Ons ynobcTBa MCMONb30BaHWS BHUMATENbHO MpOYMTaNTE PYKOBOACTBO MEPE MCMONb30BAHMEM YCTPOMCTBA
Goodrive5000.

YHuBepcanbHas CUCTeMa YaCTOTHOTO YNpaBMEHUs C BbICOKOBOMbTHLIM npeobpasosateneM yactoTbl Goodrive5000
npescTaBnseT coboit MPOAYKT Ha OCHOBE OOHOMMEHHOrO YCTPOWCTBA C OMTMMW3MPOBAHHBIM M ymyylleHHbIM [10,
KOHCTPYKUMEA 1M KOMMOHeHTamW. Tenmepb K HapexHocTw nnatcopmbl Goodrive5000 pobaeneHa KomnakTHas
KOHCTPYKLMS, NyyLuas 3awuTta, bonee npocTas ycTaHoBKa U 0BCIyKUBAHME.

® [IpogymMaHHas TeXHOMOrUsS MOCNeA0BaTENbHOM NOAKMIYEHNS BMNOKOB NUTAHWS, BbICOKMNA KOIMDULMEHT
MOLLHOCTM 1 BbICOKAs 0TKA30YyCTONYMBOCTb.

®  TpexkomnoHeHTHas TexHonorns DSP+FPGA+ARM B coyeTaHWm C yCOBEPLUEHCTBOBAHHBIMM anropUTMamu
ynpaeneHuns 06ecneumBaeT BbICOKYH TOUHOCTb KOHTPONS, BbICTPbIN OTKMMK B peanbHOM BpeMeHM 1 60nbLIoi
BbIXOAHOM KPYTALLMA MOMEHT Ha HU3KMUX YacToTax.

®  OnTUMM3MPOBaHHAs KOHCTPYKLMS + pacnpeaeneHHas yknaaka kabenei, MeHbLLINA pa3mep 1 NnyJliee
pacceuBaHwve Tenna.

®  O6HOBMEHNe, HACTPOKA M MPOrPaMMUPOBaHIE CEHCOPHOTO 3kpaHa, 6onee yaobHoe obcnyxmBaHue

Cuctema 4YacTOTHOTO yNpaBMEeHNs C BbICOKOBONMBTHEIM MpeobpasoBatenem yactoTbl Goodrive5000 ncnonb3yetcs B
cregyowumx cepax:

TennosHeprus: BbITSKHbIE, MPUTOYHBIE, OCHOBHbIE, BTOPWYHbIE BEHTUMATOPbI, HACcOChl MOAAYW BOAbI, HACOCHI
LIMPKYMALMOHHOW BOAbI, KOHAEHCATHbIE HACOChI, PACTBOPOHACOCHI U T. .

LleMeHT:  BbICOKOTEMMEPATYPHbIE BEHTUMSATOPLI, BbITSXKHBIE BEHTUNATOPbI TOMOBHOM YacTW MeyW, BbITSKHbIE
BEHTUNSTOPbI XBOCTOBOW YaCTU MEYM, LMPKYMSILMOHHBIE BEHTUNSTOPbI YTOMbHbIX, CbIPbEBbIX, LEMEHTHBIX, LIAPOBbIX
MENbHUL, W T. .

MeTaJ'IJ'IprI/IFIZ BO34yX0OyBKN JOMEHHbIX neyen, rMasHbIe BbITSKHbIE BEHTUNATOPbI CnekaHnA, BO3AyXOAyBKU KOKCOBOW
nevn, BEHTUNATOPbl  NbineyaaneHusa, BEeHTUNATOPbl  KOMbLEBOro  OXnaxdeHuda, BEHTUNATOPbl  rOpeHud,
LUMPKYNALNOHHbIE BOAAHBIE HACOChI, HACOChI ANA NPOMbIBKW LWNaka, NPOKaTHbIE CTaHbl U T. A.

XuMmnyeckasi NPOMBILLIEHHOCTb: BEHTUNATOPbI AecyNbdypalum, asoTHble komnpeccopbl, komnpeccopbl CO:
KOMMPECCopbI aMMIaKka, KOMMPECCOopbl APYIUX CPea, ra3oBble BEHTUNATOPbI, HACOCHI LIMPKYNISILMOHHOM BOAbI U T. .

LWaxTl, PYAHUKW: ThaBHble BEHTUNATOPbI, ra3odpeHaXHble HaCOoCbl, KOMMPECCOPbl, BbITAXHbIE BEHTUNATOPSI,
BO34YyLWHbIE KOMNPECCOPbI, APEeHaXHble HACOCbl, CpeaHNE HAaCOChbl, NEHTOYHbIE KOHBeI7Iepr UT. O.

HedhTexummdeckasi MPOMBILNEHHOCTb:  MarucTpanbHble  Hacochl, HedTsHble HAcoChl, CPefoBble  HACOCHI,
LIMPKYMSILMOHHbBIE HACcOCHI, NOAKAYMBALOLLME HACOCHI, KOMMIPECCOPbI U T. A.

BogHas NpoMbILLNEHHOCTb: MOTPYXHbIE HACOCHI, HACOCHI AMst YACTOMN BOAbI, KaHANM3aLMOHHbIE HACOCHI, KUCTIOPOAHbIE
BO3AYXOAYBKM U T. A.

lMpoyee: BEHTUNATOPbI, HACOCHI W T. N. ANns hapmaLeBTU4ECKON, ByMaxXHOM 1 ApyrX OTpacnei NPOMbILLAEHHOCTH, a
Takxe BETPSHblE TYPOUHBI, AMHAMOMETPbI U arperatbl C APYroi Harpy3kom.

[laHHoe pyKOBOACTBO NpencTaBnsieT coBOW PYKOBOACTBO MO SKCMyaTauuu CUCTEMbl YAcTOTHOTO YNpaBneHust C
BbICOKOBOMbTHLIM Npeobpasosatenem Yactotbl Goodrive5000. B pykoBoacTBe NPUBOAATCS MEPbI MPESOCTOPOXHOCTH,
MHOpPMALMS O NPOJYKTE, MOHTaX U NOLKIOYEHME K SNEKTPOCETH, OTnaaka 060pya0oBaHMs U CBEAEHUS!, CBA3AHHBIE C
€XeHEBHbIM TexHUYeckuMm obcnyxmBaHueM. YTobbl 06eCneunTb YCTAHOBKY M SKCMyaTauuio NPOAYKTOB Cepuw
Goodrive5000, a Takxe obecneuntb MakcumanbHyt 3deKTUBHOCTb, BHUMATENbHO NPOYNUTANTE COOTBETCTBYHOLLME
NMYHKTbI PYKOBOLACTBA BO BPEMS YCTaHOBKM, OTRadku W akcnnyatauuu. Ecnm y Bac ecTb Kakue-nnbo COMHEHWS Mo
noBoAy YHKLMOHANBHOCTU U NPON3BOANUTENBHOCTY NPOAYKTa, 00paTUTECH B HALLy CAYXOY TEXHUYECKON NOAAEPKKM.
Halum coTpyaHWKI OKaXyT BCIO HEOBXOAMMYI0 MOMOLLb.

Ecnn yctpoiicTBO B KOHEYHOM wTore 6yZeT MCMoMnb3oBaThCs Ha TEppUTOPWUM BOEHHOrO obbekta unu ans
NPOM3BOACTBA OPYXMA W T.[., NPoaykT OyaeT BKkMYEH B OOBEKTbl KOHTPOMNS 3a 9KCMOPTHOM MpOAyKUWen,
npesycMoTpeHHble «3akoHoM O BHewHen ToproBne KHP» wn 6yger nognexatb 06s3aTenbHbIM - SKCMOPTHBIM
npolesypam.

YToObl MOCTOSHHO ynydwaTtb 3QgEKTMBHOCTL MPOAYKTa AN YAOBNETBOPeHus Oonee BLICOKMX TpeboBaHuil
nonb3oBaTenen, KoMnaHus  ocTaenseT 3a coboA npaBO  MOCTOSHHO — COBEpPLIEHCTBOBATb  M3AENWe.
YCOBEpLIEHCTBOBaAHUS MPOAYKTa W COOTBETCTBYIOLLEE COAEpXaHue pyKOBOACTBA MOryT M3MeHsTbcs 6e3
npesBapuTENbHOrO  YBEAOMIEHUS; KOMMaHUS WMMeeT OKOHYaTenbHOe MpaBO WHTEPNPeTUpoBaTh COAepxaHue
PYKOBOACTBA.
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1 NpumMeyaHus

Bce, ynomsHyTOe B 3TOM [MaBe, 0THOCUTCS K Be3onacHomn akcnnyaTauum usgenus. Noxanyiicta, cneayiite yka3aHHbIM
TpeboBaHMsAM.

CornaiwueHue o norotune

Mepbl NPeaoCTOPOXHOCTU N Npeaynpexaarlime 3TUKETKU pasMeLLeHbl CHapyXn Kaxaoro LlJKa(ba, a TaKxe BHYTpH
ABepLbl C1NoBoro LlJKa(ba M Ha nepenHePl naHenu bnoka nuTaHus.

é I'Ipe,qyn pexpaeHue 00 HenpaBunbHas akcnnyaTauus Unu HenpaeunbHOe obpalleHie MoryT

ONacHoOCTU NPUBECT K TPABMaM WITN [JaXe CMEpTHU.
MrHopupoBaHue onacHbIX CUTYaLUWUin MOXET NPUBECTM K TpaBMam Uin
A MpumeyaHms PP Y P P
Cepbe3HOMy MOBPEXAEHMI0 06OpY0BaHUS.

YyBCTBUTENBLHO K
fk\ cTaTMyecKkomy
ANEeKTPUYECTBY

HecobntoaeHne COOTBETCTBYHOLMX TPEDOBAHNIA MOXET NPUBECTY K
nospexaexuto nnatel PCBA.

KaTeropuyecku 3anpeLaeTcs OTKpbIBaTh ABEPLYY MPU BKITHOYEHHOM
OnacHocTtb! Bbicokoe nuTaHuKn. OTKPbIBATL ABEpLY LWKada Ans NPOBEeAEHs TEXHUYECKOTO
Han pﬂ)KeHI/IE! 06Cnyx1BaHMS 1 APYIUX OnepaLyit MOXHO TOMbKO Yepes 15 MUHYT
MOCINE OTKIKOYEHWS! BCEX MCTOYHIUKOB MUTAHMS.

Ocreperantecb
nopaxeHus JKcnnyaTtaums HenpoeccoHanamu CTporo 3anpeLlena.
3NEKTPNYECKUM TOKOM!

[aHHoe 060pyaoBaHue umeeT Bonee ABYX MCTOMHMKOB NUTaHWs. Bo
A an MeyvyaHue! n30eKaHNe NOPaXeHUs ANEKTPUYECKIM TOKOM OTKITIOUUTE BCe
WCTOYHWKM NUTaHWS nepeq obenyxumBaHneM.

Mepen TEXHUYECKUM OGCTyXMBAHWEM TMaBHbIA BbIKIOYATENb AOMMKEH ObiTb MepeBefeH B COCTOsHUE «Bbikmy
MOLTBEPXKAEH CTATYC paspsifa rmaBHOW Lenu. HeoBXoauMo BbIMONHMTL 3a3eMiieHne U [Apyrue COOTBETCTBYHOLME
Mepbl.

Cdhepbl npuMeHeHUA

A MpumeyaHus

e  [lepen MOHTaXOM, MOAKMIOYEHWUEM, 3KCMnyaTauuen, 0bChyXMBaHMEM W MPOBEPKOW BHWMATENBHO MpOYMTalTE
CcofepxXaHue LaHHOro pykoBoACTBa, YToObl 0becneynTb NpaBunbHY aKcnyatauuio. Mpu ero Mcnonb3oBaHUK Bbl
Takke LOMKHbl ObITb 03HAKOMIIEHBI C MOMOXEHWEM NPUBOAMMON HArpy3K/ U BCEMU COOTBETCTBYHOLMMI Mepamu
NPEeAOCTOPOXHOCTY.

e  (OOGopynoBaHue OOMKHO ObiTb OTKMIOYEHO Neped MPOBEdEHVEM MCMbITaHUA M3onauMM Ha obopymoBaHuw.
Mpogykuwmsa cepun Goodrive5000 yxxe npoLLna UCMbITaHWE Ha BbIAEPXMBAEMOE HaNPSKEHWE Nepes OTNPaBKOW C
3aB0Aa, NO3ITOMY HEeT HeoOXOAMMOCTM BHINOMHATL UCMbITaHWe Ha BblLEPKMBAEMOE HaNpsKeHne NoBTOpHO. B To
Xe Bpemsi criefyeT OTMETUTb YTO TemnepaTypa 1 BNaXHOCTb OKpYXatollei cpedbl BNUSIOT HA COMPOTUBNEHME
n3onALuK.

° Mpu paboTe B ceTM ¢ 3a3eMneHHON ha3oi unu B ceT IT Npu BO3HUKHOBEHNN 3aMbIKaHWS Ha 3EMITI0 Ype3MepHoe
HanpsHKeHWe Ha 3eMMNI0 MOXET NPUBECT K NOBPEXIEHWO U30MALMW ABUraTens.
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A MpeaynpexaeHne 06 onacHoOCTH

e  OTa cepus CUCTEM YaCTOTHOTO YNpaBreHMs C BbICOKOBOMbTHEIM NpeobpasoBaTeneM 4acToTbl MOAXOAUT TOMbKO
Ans TpexdasHbiX BbICOKOBOMbTHBLIX aCMHXPOHHBIX W CUHXPOHHBIX ABUraTenei u He MOXeT UCMonb3oBaThes AN
ApYruX Lenen.

e B Tex cnyvasx, korga 0Tka3 3TOr0 NpogyKTa MOXET MPUBECTM K HECYACTHbIM Cryvasm unu ywepby, Heobxogumo

MPUHATb COOTBETCTBYHOLLME Mepbl 6e30nacHOCT!.
He npukacaiTech K BKNIOYEHHOMY UCTOYHUKY NUTAHMS. ITO MOXET NPUBECTM K NOPAXEHUIO ANIEKTPUYECKUM TOKOM.
Bcem, KTO HOCUT MnM UMNNAHTUPYET SNEKTPOHHOE MeauLMHCKoe 0bopyaoBaHMe, CriedyeT AepxKaTbCsa nogarnblue
ot Y, gsurateneit n cunosbix kabenei Bo BpeMst paboTbl CUCTEMbI, MOCKOMbKY Hanuume 3MeKTpOMarHUTHbIX
nonern MoXeT nomeLLaT HopManbHoi paboTe MeauLMHCKOro 06opyaoBaHus.

A
A\ YyBCTBUTENBHO K CTaTUYECKOMY 3NIeKTPUYECTBY

e  CunbHble 3NEKTPUYECKME MONS UMW SNEKTPOCTaTUYECKME Pa3psiabl MOTYT MOBPEANTb OTAEMbHbIE KOMMOHEHTbI,
NHTErparbHble CXeMbl, MOAYIN UMK YCTPOMCTBA, Y4TO MOXET NPUBECTU K cBOsIM B paboTe.

e  OreKTPOHHble KOMMOHEHTbI, MOAYNM WM 0OOpYAOBaHME MOXHO pasMelyaTb TOMbKO Ha TOKOMPOBOASILUMX
nogknagkax (pabounit CTON C aHTUCTaTUYECKMMM MOAKNaAKamW, MPOBOASLME aAHTUCTATUYECKUE BCTEHEeHHble
MaTepuarbl, aHTUCTATUYECKIE YNAKOBOYHbIE MaKeTbl U T. 1.).

O TpaHcnopTMpoBKe

A Mpumeyanuns

e  [Ipn nepemelLeHUM, TPAHCNIOPTUPOBKE M pa3MeLLieHun 06opyaoBaHUs ero HeobXxoauMo pacronaratb Ha POBHOM
MOBEPXHOCTH!.

e  [lpn nogbemHbIx paboTax ybeaunTech, 4To NogbeMHoe 060pyaoBaHe UMEET JOCTATOuHY0 MPOYHOCTb, a NPOLece
nogbema 1 onyckaHus ByaeT NpoxoanTb NNaeHo.

o  He poHsitTe (He ocTaBnsANTe) NOCTOPOHHUE NPEAMETHI, TAKME Kak KOHLbI HUTOK, KyCOYKM Bymaru, MeTanmnyeckyto
CTPYXXKY, MHCTPYMEHTI 1 Mp. B CUCTEME YNPaBIEHNS CKOPOCTbH Npeobpa3oBaHuns YacToTbl.

MoHTax

A MpeaynpexaeHne 06 onacHOCTH

e  3asemnsowwi nNpoBog Ao/mkeH ObiTb MPONOXEH B CTPOrOM COOTBETCTBUM C TEXHMYECKAMW TpeboBaHWsIMM
WHCTPYKLMA W roCySapCTBEHHbIX CTaHOapTOB.
OneKTPOMOHTaXHbIe paboThl 4OMKHbI BbINOMHATLCSH NPOGECCMOHANBHBIMY SMEKTPUKAMMU.
PaboTbl MOXHO MPOBOAMTL TONBKO MOCHE MOATBEPKAEHWS OTCYTCTBMS HAMPSBKEHUS Ha LEMW ynpaBneHus
rMaBHOM Lienwu.

e  BxopHble v BbIX0AHble kabenu JomkHbI ObITb NOAKMKOYEHB! COTMACHO MHCTPYKLMM, WHave 0BOpya0OBaHWE MOXET
ObITb NOBPEXAEHO.
Y6eauTech, YTO BXOAHOM MCTOMHUK MUTaHWs! COOTBETCTBYET TEXHUYECKUM XapakTEpUCTUKaM NpoayKTa.

e  CucTeMmy 4yacTOTHOrO ynpaBneHns C npeobpasoBaTeneM 4acToTbl CriefdyeT YCTaHaBnMBaTb Ha OTHECTOMKWIA
Marepuar, HanpuMep, Ha METaNMMYECKUIt KPOHLLTEIH.

e  He paswmelyaiiTe nerkoBocnnaMeHsOWMecs npeaMeThl (BKMKYas YepTexu 060pymoBaHWs, UHCTPYKUMM U T. 4.)
BHYTPM MMM PSEOM C KOPMYCOM CUCTEMbI YaCTOTHOTO YNpaBneHus.

e  Ecnn KOMNOHEHTLI CUCTEMBI YaCTOTHOTO YNPaBNEHUS MOBPEXAEHDI, HE BbIMONHSANTE €€ MOHTaX U BBOOWUTE €€ B
aKcnnyaTauuio.
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MoHTax npoBoaoB

A MpeaynpexaeHne 06 onacHOCTH

[ Ha CTOPOHE 3NEKTPONUTaHNA CUCTEMbI YaCTOTHOIO yrnpaBfieHUA C BbICOKOBONbTHbIM npeoGpasoBaTeneM 4acToThbl
Heo6X0aMMO MCMOMb30BaThb BbICOKOBOMLTHbIN aBTOMATUYECKWUA BbIKMOYaTENb ANS 3alluThI Lenu.

[ ] an/I YCTaHOBKE CUCTEMbI YaCTOTHOIO perynupoBaHMA C BbICOKOBOJIbTHbIM npeo6pa3OBaTeneM Y4acCTOoThbl
HeobX0aMMO BINOMHUTL HAZAEXHOE 3a3eMIeHue.

®  OneKTPOMOHTaXHble paboTbl [OMKHbI BbINONHATLCS MO PYKOBOLCTBOM CMEUMANMCTOB Hale KOMMaHWM U ¢
cobniogeHneM COOTBETCTBYHOLLMX HOPM SNEKTPOBE30MaCHOCT!.

[ SJ'IGKTpOMOHTa)K HeobXoayMOo BbINOMNHATL Nocne YCTaHOBKM Kopnyca O60py,£|,OBaHV|FI Ha nnowaaky.

e  Heobxomumo yBemuThesi, YTO KONMMYECTBO (ha3 BXOAHON MOLYHOCTU W HOMMHANbHOE BXOAHOE HampsiKeHue
UCTOYHMKA MUTAHWUS [I0MKHBI COOTBETCTBOBATH HOMUHAMBHLIM XapaKTEPUCTIKAM CUCTEMbI YaCTOTHOTO yrpaBneHus
¢ npeobpasoBaTenem 4acToTbl.

° BbixogHble knemmbl (U, V, W) He MOryT ObITb NOAKIMIOYEHBI K CETU NMEPEMEHHOTO TOKA.

e  BxogHble W BbIXoaHble MMHUM AOMMKHbI COOTBETCTBOBATb TpeGOBaAHWUSM MO W30MSLMM, MOWHOCTU U [pYrUM
Tpe6oBaHMAM COOTBETCTBYHOLMX FOCYAAPCTBEHHbIX UIK OTPACHEBLIX CTAHLAPTOB.

JkcnnyaTauua

A MpenynpexaeHve 06 onacHoOCTH

[ CwncTema 4acToTHOro ynpasnexHua ¢ npeo6pasoBaHmeM 4acTOoTbl AOMKHA ObITb NOAKMIOYEHA K WNCTOYHUKY NUTaHWA
nocne 3aKkpbiThA Kaxaom OBEepn 3NeKTpu4ecKkoro LIJKad)a. ﬂBepb mxaq)a He MoxeT ObITb OTKpbIT@ nocne
NOAKIOYEHNA NCTOYHNKA NUTaHNA.

e OkcnnyaTauusi JOMKHA OCYLYECTBIATLCS B COOTBETCTBUM C TEXHUYECKMMM YCIIOBUSIMU Ansi paboTbl NP BbICOKOM
HanpsikeHu. He npukacaiTech K BIKIIOYATENHO MOKPLIMU pyKamu.

o [lepudbepuitHas cuctema AomkHa ObiTb CNpOeKTMpOBaHa Tak, 4Tobbl obecneunTb 6esonacHOCTb NoAen K
obopyaoBaHns Ha Cryyai nepesanyckoB nocne GPOCKOB HANPSHKEHMS.

o Korga cuctema 4acToTHOro ynpasnexua npeo6pa3OBaTeneM Y4acCToTbl BKIKOYEHa, AaXe ecCniu OHa HaxoauTcA B
OCT@HOBNEHHOM COCTOAHMM, KNEMMbl MOTYT OCTaBaTbCA NOA HanpsAXeHnem, U K HUM Henb3a npukacatbca.

[ Heuonycwlmo BKMKOYaTb WUNW BbIKNKOYaTb MaBHy0 Lenb And 3anycka WM OCTaHOBKM CUCTEMbl 4aCTOTHOro
ynpasneHna ¢ npeo6pa3OBaTeneM 4acTOThbl.

e  3anpelyaeTcs OTKMOYaTb NUTaHWE BEHTUNSTOPA BO Bpems paboTbl, Tak Kak 3TO MOXET MPUBECTM K Neperpesy 1
MOBPEXAEHN0 060pPYL0BaHNS CUCTEMDI.

e  Ybeautecb, YTO MOMELLEHWe, rOe YCTAHOBMEHa CUCTEMa, WMEET XOPOLIYK BEHTUNAUMIO W MOAJepXKuBaeT
TemnepaTtypy okpyxatoLen cpegbl B ananasoHe ot -5°C go +40°C.

° Mpu akcnnyaTauwmm TpaHCGHOPMATOPHBIX LKagoB, CWUMOBLIX LkagoB Wy LkacoB 6Garnaca Heobxomumo
cobniogatb npasuna paboTbl NPW BbICOKOM HANPSHKEHNEM.

° LLkadp TpaHcdopmaTopa, Likad cunosoro Grnoka unw wkad Gaitnaca faHHOTO M3AenUs SBRSKOTCS OnacHbIMM
30HaMM BbICOKOTO HanpsbikeHWsl, U ABepb Likada Henb3s OTKPbIBAaTb NPW BKIKOYEHHOM MUTaHWM (OCHALLEHO
3anuparoLLMm yCTPOMCTBOM).

° OrpaxpaeHnst (0003HAYEHHbIE 3HAKaMW OMACHOCTM BBLICOKOrO HanpshKeHUs)) AOMKHbI ObiTb YCTAHOBMEHbl B
He0OX0AMMBIX MECTAX W He JOMKHbI CHUMATLCS BO BpeMsi paboTbl 06opynoBaHus.
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O0cnyxuBaHue U 3aMeHa 3an4yacTen

A MpeaynpexaeHne 06 onacHoOCTH

e  TexHuyeckoe oOCnyXuUBaHWe, NpPOBEpKa W 3amMeHa KOMMMEKTYIOLMX [AOMKHbl BbIMOMHATLCA MEpPCOHANoM,
OTBEYAKLWMM COOTBETCTBYIOLMM KBANMMUKALMOHHBIM TpeboBaHMAM 1 COBMIOAaoWMM  COOTBETCTBYHOLLME
pabouve npoueaypsl.

° Ecnvu HEeBO3MOXHO Y3HaTb HanpspkeHWe M TeMnepaTypy BHYTPW Lkada, He npuKacalTechb K Kakor-nmbo vacty
wkada.

e  Bcerma cregyeT npoBepsTb, COOTBETCTBYET NM COMPOTMBIEHWE 3a3eMiieHus TpeboBaHMAM aKkcnnyaTauum
obopynoBaHMst U rocygapcTBEHHbIM CTaHZapTam. HenpaBunbHOE CONMPOTMBNEHWE 3a3eMIIEHUS MOXET CTaTb
MPUYMHON OMacHOCTH.

YTunusauus

A Mpumeyanuns

e YTUnuaupyiTe KOMMOHEHTbI U KOMMAEKTYIOLNE Kak MPOMbILLMIEHHbIE OTXOAbI.
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2 0630p npoaykra

2.1 OnucaHue npogykra

YHuBepcanbHas CUCTeMa YaCTOTHOTO YNpaBMEHUs! C BbICOKOBOMbTHLIM npeobpasosarteneM yactoTbl Goodrive5000
npescTaBnseT cobol CUCTEMY YACTOTHOTO YMpaBMEHMUS, CaMOCTOSITENBHO Pa3paboTaHHyt, CPOEKTUPOBaHHYK W
NPOW3BEAEHHYI0 Hallel KomnaHweWn. B Hel NpUMEHAKTCS COBPEMEHHbIE BbICOKOMPOU3BOAMTENbHbIE METOAbI
BEKTOPHOrO yMpaBMeHWss W OHa COBMECTUMA C BeKTOpu3oBaHHbIMM yrpaBneHuem V/F. Wsgerve wumeer
BbICOKOKAUECTBEHHbIE  XapaKTEPUCTWKM  BXOAA, BbICOKMA  KO3(h(MLMEHT MOLLHOCTM UM MOYTU  WAeanbHble
XapaKTEPUCTUKN BbIXOAHOA MOLLHOCTW. B TO ke Bpems OH 0OnagaeT TakuMW MpEeuMYyLLECTBaMM, Kak BbICOKas
TOYHOCTb YNpaBneHusi, ObICTPbIA AWHAMWYECKMIA OTKMMK KPYTALLETO MOMEHTa W OOMbLIOA BBIXOAHOW KPYTALLMIA
MOMEHT Ha Hu3koW u4actoTe. OH MOXeT YOOBMETBOPUTb MOTPEOHOCTM COBPEMEHHON MPOMBILEHHOCTU B
3HeprocbepexeHnmn n perynmpoBaHini CKOPOCTM NpoLiecca KPyMHOro U cpeaHero 06opyaoBaHus obLLero HasHaveHus,
TAKOro Kak BEHTUNSTOPbI M Hacochl. [POAYKT LUMPOKO WMCMOMb3YETCS B 3MEKTPO3HEPreTuke, MeTamnmnypriy,
ropHOLOOLIBAOLLEN NPOMBILLMEHHOCTM, CTPOUTENBHBIX MaTepuanax, HeTeXMMUM, MyHULMNANBHOM YNpaBneHun U
ApYrux oTpacnsx.

2.2 XapaKTepuCTUKM NPOAyKTa

YHuBepcanbHasi CUCTeMa YacTOTHOTO YNPaBNEHWs C BbICOKOBOMbTHLIM npeobpasoBatenem YactoTel Goodrive5000
npescTaBnseT cobol YCTPOWCTBO PErynupoBaHWs CKOPOCTW U YNpaBneHUs MPUBOLOM [ANSl BbICOKOBOMbTHbIX
(CMHXPOHHbIX/aCMHXPOHHBIX) TpexdasHbIx ABUratTenen nepemeHHoro Toka. OHa Gbina camocTosTensHO paspaboTaHa,
CMpOEKTMpOBaHa 1 NPOM3BeEHa Hallen KOMNaHWen u UMEET CReayHoLLMe OTINYHbIE XapaKTEPUCTUKY:

e CobGctBeHHas pa3paboTka  BbICOKOMPOM3BOAMTENBHON — TEXHOMOMAM  BEKTOPHOTO  ynpaBneHus  (ans
ACMHXPOHHbIX/CUHXPOHHBIX ABUrATENENA) C BbICOKOH TOYHOCTBIO U BbICTPLIM ANHAMUYECKNM OTKITUKOM.

e  BcrpoeHHblit PID-perynstop obecneunsaeT paboTy B 3aMKHYTOM KOHTYpE.

e CoBMECTMMOCTb C BeKTOpU3oBaHHOW (yHKUMen ynpasneHus V/F. To ectb TexHonmorws ynpasnenus V/F
ONTUMU3MPOBAHA TakuM 06pa3oM, YTO AUHAMUYECKME XapaKTEPUCTUKK ynpaBneHus V/F MoryT gocTurath YpoBHS,
BrmM3Koro K ypoBHIO BEKTOPHOMO ynpaBneHus. Takke ecTb (PYHKLMS aBTOMATMYECKOrO MOBbLILLEHUS KPYTALLErO
MOMEHTa Ha HWU3KMX YacToTax, KoTopas NO3BOMSET NONYYUTb NyYLlMe XapakTepUCTUKK KPYTALLEro MOMEeHTa Ha
HW3K1X YacToTax.

e  OTnMuHblE XapaKTEPUCTMKM KOMMEHCALMM HU3KIMX YacToT. bnaroaaps ucnonb30BaHMIO YCOBEPLLEHCTBOBAHHbIX
anropuTMOB  KOMMEHCALWMM MEPTBOM 30Hbl M MOOABMEHWNS HU3KOYACTOTHbIX KornebaHuii OH obecneunBaeTt
NPEBOCXOAHbIE BbIXOAHbIE XapPaKTEPUCTWMKM HA HU3KWX 4YacTOTax B PEXMMax BEKTOPHOTO YNpaBneHus W
ynpasnexus V/F.

° OH He ocTaHoBUTCS npn MrHOBEHHOM OTKIMOYEHUWN 3NEKTPOIHEPIMM U HEe OCTaHOBUTCA MPU OTKIOYMEHUU
OCHOBHOM uenu, 4T10 YCTpaHAeT HeﬁﬂaFOHpMHTHbIe nocneacTesna OTKMNOYEHUA OGOpy,ElOBaHI/IH, Bbl3BaHHbIE
OTKMOYEHUAMU ANEKTPOIHEPTUN.

e  OnTMMW3NpOBaHHas (YHKLMS OCTAHOBKW NpU NEpeHanpsiKeHnn. TeXHONOoMs ynpaBneHust HAaNPSHKEHNEM LUMHbI
c obpaTHoi CBA3bI0 MCMoMnb3yeTcs Ans AOCTMKEHWS ObicTporo 3amennieHus 6e3 coobuenns o6 owwmbke
nepeHanpsiKeHus.

OyHKLMSA ynpaBneHus BeayLnin/BeoMbIin. PeannsosaH 6anaHc MOLLHOCTW HECKOMbKWX ABUraTenei.
OYHKLMSA CTAaTUCTUKK SHEpronoTpebneHus npeobpasosanus yactotsl (MY).

OyHKums pasgenenus VIF (NOAXOAUT ANs ANEKTPOSHEPrETHKM).

OyHKLMS NONepemMeHHOro ynpasneHus Wwkada Gaiinaca.

OyHKUMS GanaHCMPOBKM 3HEPrMM TOPMOXEHUS OMTUMUMPYETCS C MOMOLLbIO MPOrpaMMHOT0 0becneyeHus:
pacnpefeneHus aHeprun, 4tobbl cOanaHcMpoBaTb SHEPr0 TOPMOXEHMS, MOTNOLLAEMYI0 KakabiM CUIIOBbIM
arperaToM, 1 CHI3UTb TOUKY NepeHanpPsiKeHus.

e  [Ins BbIXOAHOMO HAMPSBKEHUS eCTb ChYHKLMA cTabunmaaummn HanpsikeHust AVR (aBToMaTUyeckoe perynuposaHie
HanpskeHnst). TOYHO perynupyeT BbIXOOHOE HampsKeHWe W ynydllanTe XapakTepuCTUKU ynpaBneHus
ABuratenem.

e [loBbllieHHast apanTMPyemMoCTb K HanpsbkeHuto. CuCTeMa 4YaCTOTHOrO YrpaBnieHWst ¢ npeobpasoBaTenem
YacTOTbl aAaNTMPYETCs K LUIMPOKOMY [Mana3oHy BXOAHOMO HaMpsKEHUS U NOAXOAMT Ans paboThl B ANEKTPOCETSX
Pa3HbIX CTPaH.

-5-
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¢yHKLWIFI OTCNeXnBaHNA CKOPOCTK BO BCEM Anana3oHe 4acToT. [Buratens MoxHO nepes3anyctutb BO BpEMA €ro
(*)aKTI/ILIeCKOFO BpaLleHud, 4TO6bI YOOBIETBOPUTD TpeGOBaHVIFI 3aKas3ykka K HenpepbliBHOCTK NPON3BOACTBA.

OYKHUMSA CMHXPOHHOTO MepekmnioyeHns. Peanuayitte «OesaBapuitHoe» MEPEKOYeHNe [BUraTena  Mexay
anekTpoceTbio 1 MY, cHkas BO3OenCTBME Ha MEXaHWYeCkoe 000PYA0BaAHME U 3NEKTPOCET.

MHoxecTtBo cnocobos ceasn. Modbus-RTU, PROFIBUS-DP (mMoxHo Bbibpats), PROFINET (MOXHO BbiGpaTh),
Ethernet UDP (moxHo BbIGpaTh).

MogynbHasi KOHCTPYKLMS, yAo6HOE 1 MpocToe 0BCNyXMBaHME.
BHeLwHee CbeMHOe BEHTUMALMOHHOE OKHO AMs NETKOT0 yaarneHns nbliu 1 06CyxuBaHus.

YCTPOICTBO OCHALLEHO CEHCOPHBIM 3KPaHOM C MHTEPdeNCOM NOMHOCTLIO Ha KUTANCKOM A3blke NS UHTYMTUBHO
MOHSTHOTO OTOBPaXEHUA U MEPAPXMYECKUM CTUIIEM MEHIO ANs MPOCTOTbI YpaBneHus.

[1BYXKOHTYPHbIN PE3ePBHbINA UCTOYHWK MUTAHUS YNpaBNEHWS U 3alluTa OT HEUCMIPaABHOCTEMN.

B pononHeHue K BbllEnepeyncrieHHbIM NpeuMyLLecTBaM, yHMBEpCanbHas CUCTEMA YacTOTHOTO YMpaBneHWst C
BbICOKOBObTHEIM Npeobpa3osateneM YactoT Goodrive5000 Takke WMEET criefylowpe 3aluTHble YHKUMM W
XapaKTEepPUCTMKM;

MOHMTOPUHT pabounx mapamMeTpoB B peanibHOM BpeMeHH, 3amucb pabouux AaHHbIX B peanibHOM BpeMeHw,
3alLuTa OT CUTHamOB TPEBOIM M HEMCMPABHOCTE, a Takke 3anpoc HEMCTPABHOCTEM.

3aluuTa OT Neperpysku U neperpyskn no Toky.
3awwuTa ot 06pbIBa BXOAHO (hasbl.

3aluTa OT MOBLILUEHHOTO M MOHXKXEHHOTO HAMPSIKEHMS!, MEPErpeBa, NPEBbILLEHUS CKOPOCTU W Apyrue (yHKLM
3aLNTHI.

[Ons n3onaumm cea3n Ucnonb3yeTca OnToBOMOKHO, 4YTO obecneunBaeTt BbICOKYO HAaAEXHOCTb.

2.3 TexHonornyeckue napameTpbl NpoAyKTa

TexHnyeckne napameTpbl CHUCTEMbl YACTOTHOTO YMPaBMEHWs C BbICOKOBONMbTHbIM MpeobpasoBaTeneM YacToThbl
Goodrive5000 nokasaHb! B Tabnmue Hxe.

MyHKT 6 kB 10 kB
HowukarkHoe BxonHoe lMepeMeHHbIit Tok 3 ¢hasbl 6 kKB MepemeHHbIi Tok 3 dhasbl 10 kKB
HanpsikeHue
[unanasoH konebaHuit 0 0
g HanpsKeHus 10% po +15%
S BxogHas 4YacToTa 50/60 'u; +10%
®akTop BXOZHO MOLLHOCTM 20,96 (Harpyska 20%-100%)
OhPEKTUBHOCTL CUCTEMBI >96%
["apMOHMKM BXOAHOTO TOKa <2%
[nanasoH BbIXOAHOMO 0-6 (B 0-10 kB
HanpsbkeHus
[nanasoH BbIXOQHOTO TOKa Cm. 2.4.4 TexHn4ecKne XxapakTepPUCTUKM 11 pasMepbl NPoayKTa
g |  Avanasor ebixogHo 0-2500 KBA 04000 KBA
< MOLLHOCTH
® | Auanason sexoHoi 0-2000 kBT 0-3150 kBT
MOLLHOCTH
[InanasoH BbIXOAHbIX 4acTOT 0-120 'y
["apMOHMKYM BBIXOAHOMO TOKa <2%
CrocoB ynpasneHs Ynpasnetue V/F, BEKTOpHOe ynpaBnexue ¢ Pa3OMKHYTbIM KOHTYPOM, BEKTOPHOE
ynpasneHue ¢ 06paTHON CBSA3bI0
© 2 CucTeMa KOHTpONS DSP, FPGA, ARM
I 'g [Nonb3oBaTenbCcKkuii MHTEPENC CEeHCOpHbIi 3KpaH
§ 9% KoothMLMEHT CKOpOGTH 1:50 (V/F), 1:100 (BeKTOPHbIM Pa3OMKHYTbIA KOHTYP),
'g § 5 P 1:200 (BEKTOPHBIN 3aMKHYTbIA KOHTYP)
2 g +1% makcumansHoi ckopocTu (V/F); £0,4% MakcuManbHOM CKopocTy (BEKTOP C
TOYHOCTb HACTPOIKM CKOPOCTH Pa3OMKHYTbIM KOHTYpOM); £0,2% MakCManbHOM CKOpoCTy
(BEKTOP C 3aMKHYTbIM KOHTYpPOM)

6-
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MyHKT 6 kB | 10 B
Bpems peakumm kpyTaLero <200 MC (BEKTOPHbI PA3OMKHYTLIA KOHTYP)
MOMEHTA <100 Mc (BEKTOPHbI 3aMKHYTbIN KOHTYP)

3aluuTa oT neperpysku

120%60c (kaxable 10 muHyT), 180% HemeaneHHas 3awwuTa

BpeMﬂ M3MEHEHUA CKOPOCTH

0-3600 ¢, MOXHO HAaCTPOUTH

Bxop 1 Bbixoq

ChrHana

LnCKpeTHBIN BXOA,

Bxoa unpoBon BennymMHbI, 12 KaHanos

[ncKkpeTHbIR BbIXOA

Bbixop pene, 10 kaHanos (5 kaHanoB HOpManbHO OTKPbITLIX, 5 KaHanoB
HOPMaIbHO OTKPbITBIX U HOPMaMNbHO 3aKPbIThIX),
MOXHO pacLuupnTb 40 12 KaHanoB.

Bxop aHanorosomn BENUYUHbI

4 xaHana: Al1, AI2, A3 (0-10 B/0-20 mA), Al4 (-10 go 10 B)

Bbixon aHanoroso BennymHbI

3 kaHana: AO1, AO2, AO3 (0-10 B/0-20 mA),
3 kaHana: AO4, AO5, AO6 " (0-20 mA)

KoMMYHMKaLWOHHbIA pexum

MonnepxusaeT npotokon Modbus, a Takxe cTaHaapTHbIN HTepdenc RS485,
PROFIBUS, PROFINET, Ethernet 1 ap.

Meperpyaka Mo TOKy, NEPEHaNpPsHKEHNE, NOHKEHHOE HaNPSIKEHNE, Neperpyska

g CHCTeMHas 3awmTa - Asuratens, neperpyaka 14, noteps ¢asbl 1 T. 4.
= eperpe., HEMCNPaBHOCTb TEPMOAATUMKA, HEUCNIPABHOCTb CBA3W, OrpaHnyeHne
g BpEMEeHU BXxoda 1 BbIxoda U T. 4.
= HewncnpaBHOCTM CBA3M, MOHWKEHHOE HaNPSKEHWE, NOBLILLEHHOE HAMPSHKeHe,
é 3awuTa brnoka neperpes, noTepst BXogHoM hasbl, HeucnpasHocTy VCE, HencnpasHOCTM
Bannaca n . o.
Cnocob MoHTaxa MoHTax Lkadhos ¢ 060pyaoBaH1EM
Knacc sawubl IP31
YpoBeHb LWyma <75 b
Cnocobbl noaknoyeHns
CHu3ay 3aBefjeHue 1 BbiBejEHME
kabens
OxnaxpeHue AKTMBHOE BO3AYLIHOE
[uTaHve ynpasnexns 380 B nepemeHnHoro Toka +10%
CpepnHee Bpems 6e30TkasHOM
i pa6§m (MTBF) 50000 4.
3 Ot -5°C po +40°C, npu Temnepartype Bbiwe 40°C criegyeT CHUXaTh
> HOMMHasbHbIE XapaKTepUCTUKM, MaKCUMarbHas
= paboyas Temneparypa - 50°C

Temneparypa cpefbl

Mpw kaxgom ysenuueHun Ha 1°C moLLHocTb ByaeT cHukaTbes Ha 1,5% ans
pabotbl 6e3 Harpysku npu Temnepatype 60°C

BbicoTa Hag YPOBHEM MOpPA

Hwxe 1000 m, ecniv oHo npeBbiwaeTt 1000 M, He0BX0AMMO CHU3NTD
HOMWHarbHbIe xapakTepucTukn. Ha kaxable 100 M NOBbILIEHNS MOLLHOCTU
CHXaMTe MOLHOCTb Ha 1%

Cpena

Ero cnegyeT xpaHuTb B MECTE, 3aLLMLLEHHOM OT MblK, MPSMbIX CONHEYHBIX
rny4en, NerkoBOCMNaMEHSIIOLLMXCS UK arpeccyBHbIX ra3oB, Macrna, BOASHOro
napa v subpauuu

Amnnutyga BuGpaLmn

0,599

Mpumeyanue: * o3HayaeT, 4to AOG ABNSETCS BblAENEeHHbIM KaHanoM Ans MarHUTHOTO BO36YXaeHus.

2.4 Mogenb npoAyKTa U onnucaHve onuun

Mpv BbIOOPE YHMBEPCANBHOA CUCTEMBI YaCTOTHOMO YNPaBMEHNS C BbICOKOBOMbTHLIM Npeobpa3oBaTenem 4acToTbl
Goodrive5000 oTTankuBaiTeCb OT HOMWHAMNbBHOMO HaMPSKEHWS W TOKa ABUraTens, a Takke MowHocTh. MowHocTb
CMCTEMbI YACTOTHOIO YNpPaBneHns! C BLICOKOBOMLTHLIM NPeobpa3oBaTenem YacToTbl HE MOXET ObITb HIKE MOLLHOCTY

2.4.1 Onucanne mogenu npoaykra

asuratens.

HanmeHoBaHWe Moaeni yHUBEpCanbHOM CUCTEMbI YACTOTHOMO YMPaBMeHNs C BbICOKOBOMbTHLIM NpeobpasoBatenem
yacToTbl Goodrive5000 oTobpaxeHo 3aech: Puc. 2-1



CwcTema YaCTOTHOTO YNPaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasosaTernem Yactotbl Goodrive5000 0630p npoaykTa

Puc. 2-1 OnpeaeneHne Moaen NpoaykTa yHUBEPCarnbHOI CUCTEMbI YaCTOTHOTO YNpaBNeHNs ¢
BbICOKOBOMbTHLIM Npeobpasosatenem yactoTbl Goodrive5000

|GD5000H A0500 H 10 J-[L|[R] - [C]G] XXX 4 xx |

@ @ ® @ ®l® @
Bepcus npopykTa
Howmep npoussoacTea npoaykTa

Howmep npouaBoacTBa npopykTa
Tun obcnyxuBanns

Knacc HanpsbkeHns
HoMWHanbHas MOLLHOCTb
Tun npogykTa

HaumeHoBaHue cepum
BbICOKOrO HanpshKeHnst

VHCTPYKUMM NO HA3BaHWIO W OMpedeneHno MOAENM CUCTEMbl YACTOTHOTO YNPaBMEHWS C BbICOKOBONbTHbIM
npeobpasoBatenem YacToTel Goodrive5000 npuBeaeHs! Huxe B Tabnuue Tabn. 2-1

Tabn. 2-1 VHCTpyKUuM no onpeaenexunio HasBaHWs MOLENH

MapkupoBka Onvcatiue OnpeaeneHune
pkup MapK1MPOBKHU: pen
) n;::,c?;;a BeKTOPHbII BbICOKOBOMNBTHbLIN NpeobpasoBatenb vacToTbl cepun GoodDrive5000
A: ACUHXPOHHbIE ABUraTenu
© Tun npopykra B: CuHXOpHHbIE ABMraTenu
® Homnkanbhas |5q0 500 (A 10000: 10000 KBA
MOLLHOCTb

03: ypoBeHb HanpsxeHus 3 KB 66: ypoBeHb HanpsixeHns 6,6 kB
@ YpoBeHb  |33: ypoBeHb HanpsxeHus 3,3 kB 10: ypoBeHb HanpsixeHus 10 kB

HanpsbkeHns |04: ypoBeHb HanpsxeHus 4,16 kB 11: ypoBeHb HanpsikeHus 11 kB
06: ypoBeHb HanpsixeHus 6 kB

® Tun S: oaHOCTOPOHHEE 0BCYXMBaHMED: ABYXCTOPOHHEE 0OCMYXMBaHME
obcnyxusaHus |L: KomnakTHas Bepcus
® Homep R: sHeprocuctema OC

npogykta  |Mo ymonyanuo: OC Ge3 aHeprum
Homep C: Cuctema mexaHuyeckoro 6arnaca cunoBbIx sHeek
@ npogykta  |Mo ymonyaHuo: nycto
Homep G: Ha nogbeme
npogykta |0 yMOnyaHmio: Ha NNoCKon NOBEPXHOCTM
Twn koM. Wkada
0: 6e3 kom. wkada

Howmep Bepcun

x | 6: Bepcus 06
: aBTOMATUYECKUiA KOM. LuKkad 7 Bencus 07
M: KOM. LKA C py4HbIM - BoP
Bepcust  |ynpaBrnieHuem
npoaykta | # MpuMeyanme:

Korga ans npogykta Heobxogumo BbiGpaTh KOM. LKady, MCMOMb3yiATe OfHO3HAYHBLIA
Homep Ans 06o3HaveHus Bepcuu, Hanpumep, GD5000-A0500-10-L-M7; ecnn kom. wkad
He  HYXeH,  MCnomb3yiTe  [ABY3HAYHbINYKA3bIBAKOWMA  BEPCUIO,  HanpuUMep,
GD5000-A0560-10-L-07.
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2.4.2 OnncaHue nacnopTHOM Tabnuyku mogenu
Puc. 2-2 MacnopTHas Tabnuyka yHMBEPCANbHON CUCTEMbI YaCTOTHOTO YMpaBNEHMs C

BbICOKOBONbTHLIM Npeobpasoeatenem yactoT Goodrive5000

-

OJ BbicokoBonbTHasA cuctema yactotHoro ynpasnenus GD5000 G

GD5000 Medium Voltage Variable Frequency Speed Regulation System
Mogenb npogykTa
Product Model
HommrHanbHas MoLHOCTb BA AnanTupoBaHHas MOLLHOCTb BUraTens
Rated Capacity Rated Motor Power
HomuHarnbHoe BXOAHOE HanpshkeHne HoMUHanbHbIt BEIXOAHOM TOK
Rated Input Voltage Rated Output Current
HomuHarbHasi BXOAHas MOLLHOCTL 47-60 Ty HomuHarnbHoe BbIXOAHOE HampsikeHue
Rated Input Frq Rated Output Voltage
DaKTOP HOMUHATNBHOI BXOAHOM MOLHOCTY [lManasoH BbIXOAHbIX YacToT 0-120 Ty
Rated Input Power Factor ’ Output Frq Range
Knacc sawuts! [laa npoussoacTea I:]
IP Grade Manufacture Date
MADE IN CHINA

i '\Vt R SUERE e S AR 6 B PR 28]

SHENZHEN INVT ELECTRIC CO., LTD.

I

o\

2.4.3 CxemaTuyeckoe u3obpaxeHue KOHCTPYKLUM

Puc. 2-3 Cxematndeckoe n3oBpaxeHne KOHCTPYKLIM CUCTEMbI YaCTOTHOTO YNIPaBeHIs C BbICOKOBOMbTHBIM
npeoGpa3oBaTenem YacToTb|

mm | —
- L
|1 | [ A |-
1]
N

I'Ipwmeqal-me: cxemaTtunyeckoe M306pa>|<e|-|me npeaHa3Ha4eHo TONbKO AN CnpaBku.

2.4.4 TexHnYecKue XapaKTepUCTUKN N pasMepbl MPOAYKTa
Tabn. 2-2 Komnnekc GD5000, mowHocTs 6 kB

Mogens MY HomuHanbHas HomuHanbHbIN abapuThbl CraHAapTHbIN
MoLLHOCTH (KBT) BbIXOAHOM TOK (A) WxTxB (mm) Bec (Kr)
GD5000-A0250-06-L-07 200 24 190016002422 1513
GD5000-A0315-06-L-07 250 30 1900x1600%x 2422 1563
GD5000-A0355-06-L-07 280 34 1900x1600%x 2422 1563
GD5000-A0400-06-L-07 315 38 190016002422 1578
GD5000-A0500-06-L-07 400 48 1900x 16002422 1718
GD5000-A0560-06-L-07 450 54 190016002422 1768
GD5000-A0630-06-L-07 500 61 1900x1600x 2445 1845
GD5000-A0710-06-L-07 560 68 1900x 16002445 1895
GD5000-A0800-06-L-07 630 77 1900x1600x 2445 1975
GD5000-A0900-06-L-07 710 87 1900x 16002445 2055
GD5000-A1000-06-L-07 800 96 1900x 16002445 2126
GD5000-A1120-06-L-07 900 108 2600x1600x2744 3527
GD5000-A1250-06-L-07 1000 120 2600x1600x2744 3687
GD5000-A1400-06-L-07 1120 135 2600x1600x2744 3987
GD5000-A1600-06-L-07 1250 154 3200x1600x2744 4407
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Mogens M4 HomuHanbHas HoMuHanbHbIN [abapuTbl CTaHAapTHbIN
mowHocTh (KBT) | BbixogHoW TOk (A) WxTxB (mm) Bec (Kr)
GD5000-A1800-06-L-07 1400 173 3200%x1600x2744 4557
GD5000-A2000-06-L-07 1600 192 3200x1600x2744 4797
GD5000-A2240-06-L-07 1800 216 3200x1600x2744 5232
GD5000-A2500-06-L-07 2000 241 350016002861 4779
GD5000-A0250-06-L-A7 200 24 2600x1600x2422 2063
GD5000-A0315-06-L-A7 250 30 2600x1600x2422 2113
GD5000-A0355-06-L-A7 280 34 2600x1600x2422 2113
GD5000-A0400-06-L-A7 315 38 2600x1600x2422 2128
GD5000-A0500-06-L-A7 400 48 2600x1600x2422 2268
GD5000-A0560-06-L-A7 450 54 2600x1600x2422 2318
GD5000-A0630-06-L-A7 500 61 2600x1600x2445 2395
GD5000-A0710-06-L-A7 560 68 2600x1600x2445 2445
GD5000-A0800-06-L-A7 630 77 2600x1600x2445 2525
GD5000-A0900-06-L-A7 710 87 2600x1600x2445 2605
GD5000-A1000-06-L-A7 800 96 2600x1600x2445 2676
GD5000-A1120-06-L-A7 900 108 3300x1600x2744 4077
GD5000-A1250-06-L-A7 1000 120 3300x1600x2744 4237
GD5000-A1400-06-L-A7 1120 135 3300x1600x2744 4537
GD5000-A1600-06-L-A7 1250 154 3900x1600x2744 4957
GD5000-A1800-06-L-A7 1400 173 3900x1600x2744 5107
GD5000-A2000-06-L-A7 1600 192 3900x1600x2744 5347
GD5000-A2240-06-L-A7 1800 216 3900x1600x2744 5782
GD5000-A2500-06-L-A7 2000 241 4200x1600x2861 5329
GD5000-A0250-06-L-M7 200 24 2600x1600x2422 1893
GD5000-A0315-06-L-M7 250 30 2600x1600x2422 1943
GD5000-A0355-06-L-M7 280 34 2600x1600x2422 1943
GD5000-A0400-06-L-M7 315 38 2600x1600x2422 1958
GD5000-A0500-06-L-M7 400 48 2600x1600x2422 2098
GD5000-A0560-06-L-M7 450 54 2600x1600x2422 2148
GD5000-A0630-06-L-M7 500 61 2600x1600x2445 2225
GD5000-A0710-06-L-M7 560 68 2600x1600x2445 2275
GD5000-A0800-06-L-M7 630 77 2600x1600x2445 2355
GD5000-A0900-06-L-M7 710 87 2600x1600x2445 2435
GD5000-A1000-06-L-M7 800 96 2600x1600x2445 2506
GD5000-A1120-06-L-M7 900 108 3300x1600x2744 3907
GD5000-A1250-06-L-M7 1000 120 3300x1600x2744 4067
GD5000-A1400-06-L-M7 1120 135 3300x1600x2744 4367
GD5000-A1600-06-L-M7 1250 154 3900x1600x2744 4787
GD5000-A1800-06-L-M7 1400 173 3900x1600x2744 4937
GD5000-A2000-06-L-M7 1600 192 3900%x1600x2744 5177
GD5000-A2240-06-L-M7 1800 216 3900x 16002744 5612
GD5000-A2500-06-L-M7 2000 241 4200x1600x2861 5159

Tabn. 2-3 Komnnekc GD5000, mowHocTs 10 kKB

Mogens M4 HomuHanbHas HomMuHanbHbIN abapuTbl CtaHAapTHbIN
MolLHocTh (KBT) | BbixoaHol Tok (A) WxTxB (mm) Bec (Kr)
GD5000-A0250-10-L-07 200 14 1900x 16002422 1780
GD5000-A0315-10-L-07 250 18 1900x1600%x2422 1830
GD5000-A0355-10-L-07 280 20 190016002422 1830
GD5000-A0400-10-L-07 315 23 190016002422 1830
GD5000-A0450-10-L-07 355 26 1900x 1600%x 2422 1880
GD5000-A0500-10-L-07 400 29 190016002422 1915
GD5000-A0560-10-L-07 450 32 1900x1600%x2422 1985
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Mogens M4 HomuHanbHas HoMuHanbHbIN [abapuTbl CTaHAapTHbIN
MolLHOCTh (KBT) | BbixoaHol Tok (A) WxTxB (mm) Bec (Kr)
GD5000-A0710-10-L-07 560 41 1900x1600% 2422 2105
GD5000-A0800-10-L-07 630 46 1900x1600%x2422 2135
GD5000-A0900-10-L-07 710 52 1900x 1600% 2422 2215
GD5000-A1000-10-L-07 800 58 1900x 1600% 2445 2272
GD5000-A1120-10-L-07 900 65 1900x 1600% 2445 2312
GD5000-A1250-10-L-07 1000 72 1900x 1600% 2445 2562
GD5000-A1400-10-L-07 1120 81 1900 1600% 2445 2612
GD5000-A1600-10-L-07 1250 92 1900x 1600% 2445 2743
GD5000-A1700-10-L-07 1400 98 1900x 1600x 2445 2823
GD5000-A2000-10-L-07 1600 115 2600x1600x2744 4759
GD5000-A2240-10-L-07 1800 129 2600x1600x2744 4964
GD5000-A2500-10-L-07 2000 144 2600x1600x2744 5219
GD5000-A2800-10-L-07 2240 162 350016002861 5136
GD5000-A3150-10-L-07 2500 182 350016002861 5586
GD5000-A3550-10-L-07 2800 205 350016002861 5986
GD5000-A4000-10-L-07 3150 231 350016002861 6186
GD5000-A0250-10-L-A7 200 14 2600x1600x2422 2330
GD5000-A0315-10-L-A7 250 18 2600x1600x2422 2380
GD5000-A0355-10-L-A7 280 20 2600x1600x2422 2380
GD5000-A0400-10-L-A7 315 23 2600x1600x2422 2380
GD5000-A0450-10-L-A7 355 26 2600x1600x2422 2430
GD5000-A0500-10-L-A7 400 29 2600x1600x2422 2465
GD5000-A0560-10-L-A7 450 32 2600x1600x2422 2535
GD5000-A0710-10-L-A7 560 41 2600x1600x2422 2655
GD5000-A0800-10-L-A7 630 46 2600x1600x2422 2685
GD5000-A0900-10-L-A7 710 52 2600x1600x2422 2765
GD5000-A1000-10-L-A7 800 58 2600x1600x2445 2822
GD5000-A1120-10-L-A7 900 65 2600x1600x2445 2862
GD5000-A1250-10-L-A7 1000 72 2600x1600x2445 3112
GD5000-A1400-10-L-A7 1120 81 2600x1600x2445 3162
GD5000-A1600-10-L-A7 1250 92 2600x1600x2445 3293
GD5000-A1700-10-L-A7 1400 98 2600x1600x2445 3373
GD5000-A2000-10-L-A7 1600 115 3300x1600x2744 5309
GD5000-A2240-10-L-A7 1800 129 3300x1600x2744 5514
GD5000-A2500-10-L-A7 2000 144 3300x1600x2744 5769
GD5000-A2800-10-L-A7 2240 162 4200x1600x2861 5686
GD5000-A3150-10-L-A7 2500 182 4200x1600x2861 6136
GD5000-A3550-10-L-A7 2800 205 4200x1600x2861 6536
GD5000-A4000-10-L-A7 3150 231 4200x1600x2861 6736
GD5000-A0250-10-L-M7 200 14 2600x1600x2422 2160
GD5000-A0315-10-L-M7 250 18 2600x1600x2422 2210
GD5000-A0355-10-L-M7 280 20 2600x1600x2422 2210
GD5000-A0400-10-L-M7 315 23 2600x1600x2422 2210
GD5000-A0450-10-L-M7 355 26 2600x1600x2422 2260
GD5000-A0500-10-L-M7 400 29 2600x1600x2422 2295
GD5000-A0560-10-L-M7 450 32 2600x1600x2422 2365
GD5000-A0710-10-L-M7 560 41 2600x1600x2422 2485
GD5000-A0800-10-L-M7 630 46 2600x1600x2422 2515
GD5000-A0900-10-L-M7 710 52 2600x1600x2422 2595
GD5000-A1000-10-L-M7 800 58 2600x1600x2445 2652
GD5000-A1120-10-L-M7 900 65 2600x1600x2445 2692
GD5000-A1250-10-L-M7 1000 72 2600x1600x2445 2942
GD5000-A1400-10-L-M7 1120 81 2600x1600x2445 2992
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Mogens M4 HomuHanbHas HoMuHanbHbIN [abapuTbl CTaHAapTHbIN
MolLHOCTh (KBT) | BbixoaHol Tok (A) WxTxB (mm) Bec (Kr)
GD5000-A1600-10-L-M7 1250 92 2600x1600x2445 3123
GD5000-A1700-10-L-M7 1400 98 2600x1600x2445 3203
GD5000-A2000-10-L-M7 1600 115 3300x1600x2744 5139
GD5000-A2240-10-L-M7 1800 129 3300x1600x2744 5344
GD5000-A2500-10-L-M7 2000 144 3300x1600x2744 5599
GD5000-A2800-10-L-M7 2240 162 4200x1600x2861 5516
GD5000-A3150-10-L-M7 2500 182 420016002861 5966
GD5000-A3550-10-L-M7 2800 205 4200% 16002861 6366
GD5000-A4000-10-L-M7 3150 231 4200% 16002861 6566
MpumeyaHue:

e [abapuTHble pa3Mepbl CUCTEMbl YACTOTHOTO YMPABMEHMSIC BbICOKOBOMbTHBIM MpeoGpasoBaTenieM 4YacToThbl,
yKasaHHble B MpUBENEHHON Bbille Tabnuue, SBNSIOTCA CTaHAApTHbIMW. [abapuTHble pasMepbl CUCTEMbI
YaCTOTHOTO YNpPaBMEHMS C BbICOKOBOMNBTHOMO NpeobpasoBaTens YacToT MOryT ObiTb M3MEHEHbI B COOTBETCTBUM C
TpeGoBaHMAMM NONb30BATENS.

Paamepbl CUCTEMbl YaCTOTHOrO YMpaBNEHMst C BbICOKOBOMbTHBIM MpeoGpa3oBaTenemM 4actoTbl MOTYT He
CcoBMagaTh C MyHKTaMy W3 Cncka U3enui ¢ Nofb30BaTENbCKMMM XapaKTEPUCTUKaMM.

L] an npesbllleHnn ananasoHa 06paTI/1Ter B Hally KOMNaHWIo.

o Pa3Mepr O60py,ElOBaHVIF| MoryT ObITb M3MeHeHbI 6e3 npeaBapuTenibHOro yseaoMneHna. KOHerTHbIe pa3mepbl
noanexart TeXxHn4eckomy cornatleHutio.

2.5 MpumeHeHue npoaykTa

YHuBepcanbHasi CMCTeMa YacTOTHOTO YNPaBNEHUs C BbICOKOBOMbLTHLIM npeobpasoBatenem YactoTel Goodrive5000
LIMPOKO WUCMONb3YETCS B Pa3nnyHbIX OTPACsSX SKOHOMWKM, MPELOCTaBNsAs NONb30BATENAM MOMHbIA BbICOKOBOMBTHBIN
(CMHXPOHHBIN/aCUHXPOHHbIN) ABUraTeNb NEPEMEHHOTO TOKA C MaBHLIM MYCKOM, PEMYNMPOBKOA CKOPOCTW BpaLLEHuS,
3HeprocOepexeHneM 1 UHTENNEKTyanbHbIM ynpasneHnem. OCHOBHbIE PbIHKY:

Bo3ayxoayBKku, BEHTUNSITOPbI MbINeyAaneHusi, BbITsHKHbIE BEHTUNATOPGI,
KOMMPECCOPHbIE BEHTUNSTOPbI, HACOCHI ANS YAANeHUs Hakunu, GypoBble HacoChl,
BOASHbIE HACcOChI, MUTATENbHbIE BOASHBIE HACOCHI, HACOCHI ANSt IPOMBIBKM LUMaKa,
Hacochl Ans yaaneHus thocdopa, NPoKaTHbIE CTAHKN U T. .
BbicokoTeMnepaTypHble BEHTUNSTOPbI, FONOBHbIE BEHTUNSATOPLI NEYEN, XBOCTOBbIE
BEHTUMNATOPbI NEYeil, BEHTUNSTOPbI MblfieyaaneHns, BEHTUNSTOPbI MENbHUL, A11st
CbIPOIA MYKI, BEHTUNSTOPbI KIMHKEPHBIX MENbHL, BEHTUMSTOPbI PYAHBIX

ObopynoBaHue 4ns cTanenuTenHomn/
METannyprayeckon
MPOMbILLIEHHOCTH

ObopynoBaHue ans Npou3BoACTBa
LieMEHTa 1 CTPOUTENbHbIX

maTepnanos
MEIbHUL], PONTNKOBbIE MPECCHI, LIAPOBbIE MENbHULI U T. .
O6opynoBaHue ans BbITSKHbIE BEHTUNATOPbI KOTNA, MPUTOYHbIE BEHTUNATOPbI, NEpBIYHbIE
TennoaHepreTvki/ BEHTUMATOPbI, BTOPUYHBIE BEHTUMSTOPbI, BEHTUNSTOPbI AeCyrbdypaLmu,
TMAPOSHEPreTUKIN/OTXOAHOM KOMMPECCOpbI, HACOCHI MUTATENBHOI BOABI KOTNA, KOHAEHCATHbIE HACOCHI, HACOCH
SHEpreTuKm LMPKYTISILMOHHOM BOfbI, HACOCHI 307Tbl, FeHEpaTOpbl 030Ha U T. 4.

HedhTenpombICrioBble BOAOHArHETaTeNbHbIe HACOChI, LMPKYNIALMOHHbIE BOASHbIE
HaCcoChbl, HE(hTENPOBOAHbIE HACOCHI, NOTPYXHbIE HACOCHI, MOTPYXHbIE
AMEKTPOHACOCHI, PACCOMbHbIE HACOCHI, HACOChI ANS YAANeH!s Hakunu, GypoBble
HaCcOChI, KOMNPECCOPbI 1 T. A.

HedTaHoe/xumnyeckoe/razosoe
obopynoBaHve

O6opyaoBaHue ans

Liennono3Hom/dapmaLieBTudeckoin |Hacockl ans B3brnBaHUs), HAacoCk! Anst OYUCTKU M T. .
NPOMBILLNEHHOCTY
Ob6opynosaxue ans

YronbHo/ropHoA00bIBatOLLE
MPOMBbILLNEHHOCTY

NeHTOuHbIE KOHBSI?Iepr, BbITAXHbIE BEHTUNATOPbI, BEHTUNATOPLI ANA yAaneHua
NblJK, ra3oBble HACOCbl, CpeaHNe HacoCbl U T. A.

Hacocb! ansi 6bITOBOI BOAbI, MPOMbILLNEHHbIE BOASHbIE HACOCHI,
KaHanW3aLMOHHble HAcoCbl, HACOChI AMNS OYMLLEHHON BO/bI, HACOCHI [111S YACTON
BOAbI U T. .

BoasiHble HacoChl Ans 3HEProakKyMyMpYHOLLMX SMEKTPOCTaHLuIA,
AKCTepVUMEHTasbHbIE BEHTUNSTOPbI B a3POAMHAMMYECKNX TPY6ax 1 T. 4.

KommyHanbHoe uHxeHepHoe
obopynoBaHve

[pyrve otpacnu
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2.6 JTanoHHbIe CTaHAAPTbI NPOAYKLUK

MpoeKkTMpoBaHWe, NPOW3BOACTBO M MPOM3BOACTBO YHMBEPCANbHOM CUCTEMbl  YaCTOTHOTO  YMPaBNEHMs C
BbICOKOBOMbTHLIM NpeobpasoBatenieM Yactotbl Goodrive5000 COOTBETCTBYIOT NOCNEAHEN BEPCUM TOCYAAPCTBEHHOM
craHgapta (GB unm GB/T), ctaHpapty MexayHapogHoi anekTpoTexHudeckon kommceun (IEC) m MexayHapogHas
cuctema eguHuL (CH). CessaHHble C Heil HEKOTOPbIE TEXHUYECKME NapaMeTpbl MOTYT COOTBETCTBOBATL TPeBOBaHMSAM
HaumoHanbHbIX cTaHaapToB (GB wnn GBIT) u cTanaapToB MexayHapOoaHOM anekTpoTexHnIeckoin kommceun (IEC).

HeKOTOpre TEXHNYeCKNe CTaHOapThbl, Ha KOTOPbIE CCbINaeTCA NPOEKT:

IEC 61800-5-1:2007

Adjustable speed electrical power drive systems - Part 5-1: Safety requirements - Electrical,
thermal and energy

IEC 61800-3-2017

Adjustable speed electrical power drive systems - Part 3: EMC requirements and specific test
methods

IEC 61800-4-2012

Adjustable speed electrical power drive systems. Part 4. General requirements. Rating
specifications for a.c power drive systems above 1000 V a.c. and exceeding 35 kV

IEC 60204-1-2016

Safety of machinery - Electrical equipment of machines - Part 1: General requirements

|EC 60204-11:2018

Safety of machinery - Electrical equipment of machines - Part 11: Requirements for HV
equipment for voltages above 1000 V a.c. or 1500 V d.c. and not exceeding 36 kV

IEC 60721-3-1-2018

Classification of environmental conditions - Part 3-1: Classification of groups of environmental
parameters and their severities - Storage

IEC 60721-3-2-2018

Classification of environmental conditions - Part 3-2: Classification of groups of environmental
parameters and their severities - Transportation and Handling

|EC 60721-3-3-2019

Classification of environmental conditions - Part 3-3: Classification of groups of environmental
parameters and their severities - Stationary use at weatherprotected locations

IEEE 519-2014

Recommended Practices and Requirements for Harmonic Control in Electrical Power Systems

IEC 61800-5-1:2007

Adjustable speed electrical power drive systems - Part 5-1: Safety requirements - Electrical,
thermal and energy

IEC 61800-3-2017

Adjustable speed electrical power drive systems - Part 3: EMC requirements and specific test
methods

|EC 61800-4-2012

Adjustable speed electrical power drive systems. Part 4. General requirements. Rating
specifications for a.c power drive systems above 1000 V a.c. and exceeding 35 kV

IEC 60204-1-2016

Safety of machinery - Electrical equipment of machines - Part 1: General requirements

|EC 60204-11:2018

Safety of machinery - Electrical equipment of machines - Part 11: Requirements for HV
equipment for voltages above 1000 V a.c. or 1500 V d.c. and not exceeding 36 kV

IEC 60721-3-1-2018

Classification of environmental conditions - Part 3-1: Classification of groups of environmental
parameters and their severities - Storage

IEC 60721-3-2-2018

Classification of environmental conditions - Part 3-2: Classification of groups of environmental
parameters and their severities - Transportation and Handling

IEC 60721-3-3-2019

Classification of environmental conditions - Part 3-3: Classification of groups of environmental
parameters and their severities - Stationary use at weatherprotected locations

IEEE 519-2014

Recommended Practices and Requirements for Harmonic Control in Electrical Power Systems

GBI/T 12668.501-2013

CuCTEMbI CUINOBBIX ANEKTPUYECKUX MPUBOZOB C PErYNIMPYEMON CKOPOCTBIO. YacTb 5-1:
TpeboBaHKS K 3NEKTPUYECKOI, TENMOBOI 1 3HEPreTUYeCcKon Be3onacHoCTH

CHCTEMbI CUIOBbIX SNEKTPUYECKMX MPUBOAOB C PEMYNIMPYEMOIA CKOPOCTbIO. YacTb 3:

GBIT 12668.3-2012 . ,
TpeboBaHUs SNEKTPOMArHUTHOM COBMECTUMOCTY 1 CrieLiasnbHbIe METOLbI UCTIbITaHMIA

GB/T 1094.1-2013  |CunoBble TpaHcopmatopsl. YacTs 1: ObLuue cBegeHus

GBIT 1094.3-2017 Cunosble TpaHcdopmaTopbl. YacTb 3: YpOBHU 30NSALMM, UCTILITAHWUS M30MALUK U BHELIHUE

M30NAUMOHHbIE BO3YLIHbIE 3a30pbl

GB/T 1094.11-2007

Cunosble TpaHcopmaTtopbl. YacTb 11: TpaHcdopmaTopbl Cyxoro Tuna

GBIT 14549-1993

KayecTBo anekTposHepruun. FapMOHMKI B OBLECTBEHHbIX NEKTPOCETSIX

GB/T 3956-2008

KabenbHble NpoOBOAHMKM
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CwcTema YaCTOTHOTO YNPaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasosaTernem Yactotbl Goodrive5000 0630p npoaykTa

OCHOBHbIEe METOALI UCTIbITAHWI HU3KOBOILTHOW PacNpeaenuTenbHON 1 SMEKTPOPEryMpYoLLEi
annaparypbl
Obwye TexHnyeckne TpebOBaHMS K CTaHOAPTaM Ha pacnpefenuTeNnbHOE M ynpaBnstoLlee
0bopyaoBaHNe NEPEMEHHOMO TOKA BbICOKOrO HaNPSHKEHNS
GB/T 4208-2017  |Knacc 3awuThl kopnyca (kog IP)

GBIT 2423 Jkonoruyeckne uenbitanus. Yacts 2: CtaHgapTbl CEpUnM METOLOB UCTbITAHMIA
YHuBepcanbHoe cunosoe 060pyaoBaHue ¢ npeobpasoBateniem YacToTsl Bbiwe 1 kB go 35 kB.
YacTb 1: TexHudeckue ycnosus
YHuBepcanbHoe cunoBoe 060pynoBaHue ¢ npeobpasosarenem 4acToTbl Boiwe 1 kB go 35 kB.

GB/T 10233-2016

GB/T 11022-2020

GB/T 30843.1-2014

GBIT 30843.2-2014 .
YacTb 2: MeToab! UCNbITaHUiA
GB/T 30843.3-2017 YHuBepcanbHoe cunoBoe 0bopynoBaHue ¢ npeobpasosatenem 4acToTbl Boiwe 1 kB go 35 kB.
Yactb 3: MpaBuna TexHuku 6esonacHoCTy
CucTemMbl 3neKTponprBOaa C PErynMpyeMoit CKopocTbio. YacTb 9-2: Jkonornyeckoe
GB/T 12668.902-2021 MPOEKTMPOBaHME CUCTEM 3MIEKTPONPUBOAA, CTApTEPOB ABUraTenem, CUNoBOro ArEKTPOHHOIO

060py,ElOBaHVIFI M UX NPUBOAHbBIX I'IpI/IMeHeHVIVI. 3Hepr03(lb(t)eKTVIBHOCTb CUCTEM CUITOBbIX
ANEeKTPONpnBOAOB U nyCKaTene|7| AneKTpoasuratena
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CwcTema YacTOTHOTO YNpaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasoBaTenem YacToTbl Goodrive5000 MpuHUMN AeHCTBUA U KOHCTPYKLMSA NpoAyKTa

3 MpuHUMN fEeNCTBUA U KOHCTPYKLUA NPOAYKTa

3.1 MpuHUMNbI fencTBUA

YHvBepcanbHas BbICOKOBOMbTHAS CUCTEMA PerynupoBaHWs CKOpPOCTW C perynupyemon 4actotoi Goodrive5000
1CNONb3yeT TEXHOMOMM0 CYMMWPOBAHWS MOCINENOBATENbHON LUMPOTHO-UMNYNbCHOA MOQYMALUMM W3 HECKOMbKNX
BrokoB. bnarogaps mocnefoBaTeNbHOMY COEAMHEHMIO OMOKOB MUTAHWS BXOOHOE HaNPSHKEHWE W3 SNEKTPOCETH
NPOXoAuT Yepes hasocapuratoLmii TpaHcdopmatop no copmyne 3*N TpexdasHoe 690 B (rae N - konnyecTtso a3
kaxgoro bnoka nuTaHus), a 3aTem NOJaeTCs Ha Kaxabli 6Mok NUTaHWs oTAenbHO. B OCHOBHOM, COCTOMUT U3 TMaBHOIA
uenwn, 6rmoka nuUTaHWa U cuCTEMbI ynpaBneHns. B kaxgom Gnoke ucnonb3yetcs metog H-mocta, a Bbixog LUAM
Kaxgoro H-mMocTa KOHTpONMpyeTCst MOCpEencTBOM OCHOBHOM CMCTEMOM ynpasneHus. Boixogbl 6noka ogHon casbl
COEAMHATCS NOCNEA0BATENLHO, NEPBLIA OMOK Kaxkao (hasbl MOAKMYaeTCs No cxeme «Y», a U3 nocneaHero 6roka
13 Tpex a3 MaeT BbICOKOBOMbTHbIN BbIXOA. MpuHLMN paboTsl NpogykTa; kak Ha Puc. 3-1.

3.1.1 Cxema NY
Puc. 3-1 Tononorvs yHMBEpCanbHOA CUCTEMBI YaCTOTHOIO YNPABNEHMS C BbICOKOBOMbTHLIM NpeobpasoBaTenem 4YacToThl

Goodrive5000
;Y L J@ J@ e
FU I ,,,,,,,,
1
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o— 1 = ACO
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L
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OcHoBHoe ynpasneHxe
Monb3osatensckuit

CUCTEMHbII pagbem
pasbem

Of
gl BbIXOJHOrO TOKa

W3onupytowmin - TpaHcopmatop npegcTaBnsier cobow  basocapurarowmMia - TpaHcopmaTtop Cyxoro Tuna C
MPUHYAMTENBHBIM BO3AYLWHLIM OXfaxaeHueM. epBuyHas cTopoHa uMeeT Y-00pasHoe COEAMHEHME W HanpsiMyio
MOAKMIOYAETCH K BXOAALIEN IMHAW BbLICOKOTO HanpsikeHWs. BTopuyHble OBMOTKM COEAMHEHbI B PaCLUMPEHHBIN
TPEYronbHMK, U MEXY BTOPUYHBIMM 0BMOTKaMU CYLLECTBYET OnpeaeneHHas pasHocTb as.

60°
Eavhuny Ha chasy

BTOpI/I‘-IHaFI obmoTka obecneunBaeT NUTaHWE CUIMOBOrO arperata, a pa3HOCTb (baa mexny obmoTkamu 3aBUCKT OT
Konn4yectea CWUNOBLIX arperatoB U YPOBHA HanpsXeHua CUCTEeMbl perynnposaHua CKOPOCTU npeo6paaoBava
Y4acToThl.

Yron cgpura has =

3.1.2 CunoBas s4eika

Cxema cunoBoro Groka B OCHOBHOM COCTOWT M3 OCHOBHOTO KOHTYpa M KOHTypa ynpaBnenus. OCHOBHasi cxema
BKIMIOYAET 3alLMTYy, BbINpsMieHue, unbTpaumio, uHeeptop W Gainac (no Bbibopy). Ero mpuHumnmancHas cxema
BbIrMSAMT CneaytoLmm obpasom, Kak Ha Puc. 3-2.
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CwcTema YacTOTHOTO YNpaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasoBaTenem YacToTbl Goodrive5000 MpuHUMN AeHCTBUA U KOHCTPYKLMSA NpoAyKTa

Puc. 3-2 MpuHumn paboTbl curnoBoro arperata

AN A —— 1 KouTaktop
FU 6avnaca
— L ACI
— — N
FU ‘
L ) | L E ACO
A A AN — s

Knemma BxoaHon MolHocT R/S/T nogkmioyaeTcs Kk TpexdhasHOMy HU3KOBONbTHOMY BbIXOZY BTOPWUYHOM KaTyLUKu
TpaHcopmatopa. Mocne TpexdasHoro NofHOro MOCTOBOTO BbINPSIMIEHMS LMHA MOCTOSIHHOTO TOKA 3apshkaeTcs, a

3aTeM WHBEPTUPYETCS B BbIXOL NEPeMeHHOro Toka Yepe3 H-mocT. OpHodasHast BbixoaHash knemMma Grioka nuTaHus:
ACI/ACO.

KoHTyp ynpaBreHust arperatom KOHTpONMpyeT paGoTy BCEro arperata MyTeM MOMyYeHWs CUrHamoB OT OCHOBHOM
cucTeMbl ynpaeneHus. TMpu 3TOM CUMOBOIA arperaT Takke nepeaaeT COOCTBEHHOE Hanpsikeue, MH(OpMAaLMio O
HeMCnPaBHOCTSAX, MHCOPMALIO O COCTOSIHUM W ApYTYI0 MHAOPMaLMI0 0BPaTHO B OCHOBHYHO CUCTEMY YNpaBNeHUs No
OMTOBONOKOHHOMY KaHany [n1st MOHUTOPKHTa Broka NUTaHus.

CunoBas yacTb UMeeT thyHKumm 6ainaca; 6annac IGBT u 6aiinac koHTakTopa (Mo Beibopy). Koraa kakon-Hubyab 6ok
BbIXOAUT M3 CTPOS, CUNOBOI ONOK MOXET aBTOMATMYECKW OTKMHOYAThCs, 4TOObl rapaHTUpOBaTh, YTO CMCTEMA
PerynupoBaHunsi CKOPOCTM NPeobpa3oBaHis YacToThl NpoAoMmKaeT pabotaTs HOPManbHO.

3.1.3 Cucrema ynpasneHus

OCHOBHasi cuCTemMa YMpaBneHWs YHWBEPCAmbHOW BbICOKOBOMBTHOM CUCTEMbI  PErYMMPOBaHUS  CKOPOCTU C
perynupyemon yactoton Goodrive5000 BknovaeT B cebsi OCHOBHOWM OnOK ynpaBneHWsl, WCTOYHUK MNUTaHWS,
KOHTpONNep TemnepaTtypbl, CUCTEMHbI BBOA-BbIBOA, NONb30BATENbCKMA BBOA-BLIBOL, MNnaTy ynpaBfeHus
TEPMWUHANOM M NNaTy pacluMpeHns BBOAa-BbiBoAa (Mo BLIOOPY). Y Kaxaomn 0TAENbHOM NnaThl NOHATHbINA (hyHKLMOHAn,
yTo obneryaeT pasnuyeHne u obcnyxuBaHne curHanos. Cuctema ynpaeneHus W Brok NUTaHUs M30NWMPOBaHbI Ans
nepegayn curHana no onToBOIOKOHHOMY kaberto, UTo 0becneumBaeT CTabuUnbHOCTb U HAAEKHOCTb.

MaHenb ynpaBneHus TepMuHanoM obecneumBaeT MHOrOMYHKLUMOHABHBIE MOMb30BaTENbCKIE BXOAHBIE W BbIXOAHbIE
UHTepdencel TepMuHana, noaaepxusas 12 kaHanos LMPOBOro BBOAA, 5 KaHaNoB peneiHoro HopManbHO OTKPbITOrO
Bbixoga (220 B nepemeHHoro Toka, 6 A), 5 KaHaroB PenemHoro HOpMarbHO OTKPBITOrO M HOPMAasnbHO 3aKpbITOro
BbIX04a (HOpMamnbHO OTKPbIThIM KOHTAKT 220 B nepemeHHoro Toka, 5 A, HOpManbHO 3akpbiTbi kKoHTakT 220 B
nepeMeHHoro Toka, 3 A), 4 aHanoroBbIx BXog4a M 6 aHanoroBbiX BbIXO4OB. BHeLWHMI BWG MHTepdenca nokasaH Ha
PUCYHKE HUXE.

Puc. 3-3 BHewwHuin BuA uHTepdeica nnathbl ynpaBneHus TepMuHanom

@ L&l [F—— | ) . Pt @

CN32 CN33 N34 N3 oN36 CN37 N4y C
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Monb3oBaTenbCkuMii MHTEPGENC NaHenu ynpasneHus TEPMUHATIOM onpeaenseTca cneaytowmm obpasom:
Tabn. 3-1 OnucaHne BXOAHOTO NopTa NepekoyaTens nnathl yNpaBnexus TEPMUHAINOM

Homep HaumeHoBaHue HanpaBnenue Tun MpumeyaHue

1

[uckpeTHblid Bxog | ST Monb3oBatens>TepmuHan | [uckpeTHas Benu4uHa

[uckpeTHbli Bxog | S2 Monb3oBatens>TepmuHan | [uckpeTHas Benu4MHa

HuckpeTtHbiii Bxog | S3 MMonb3oBatens>TepmuHan | [uckpeTHas BennymHa CN38

HuckpeTHbiii Bxog | S4 MMonb3oBatens>TepmuHan | [uckpeTHas BennimHa

gl Wi

[uckpeTHbli Bxog | S5 Monb3oBatens>TepmuHan | [uckpeTHas Benu4MHa
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CwcTema YacTOTHOTO YNpaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasoBaTenem YacToTbl Goodrive5000 MpuHUMN AeHCTBUA U KOHCTPYKLMSA NpoAyKTa

Homep HaumeHoBaHue HanpaBnehue Tun MpumeyaHue
6 [uckpeTHblit Bxog | S6 MNonb3oBatens>TepmuHan | [uckpeTHas BenM4YMHa
7 OuckpeTHbi Bxog | S7 MNonb3oeatens>TepmuHan | [uckpeTHas BenM4MHa
8 [nCKpeTHbIN BXOA, S8 lNonb3oBatens>TepmuHan | [UCKpeTHas BenM4YMHA
9 [nCKpeTHbIN BXOA, S9 lNonb3oBatens>TepmuHan | [UCKpeTHas BeMYMHA
10 [OuckpeTHobii Bxog | S10 MNonb3oeatens>TepmuHan | [uckpeTHas BenM4MHA CN39
11 [OuckpeTHbin Bxog | S11 MNonb3oeatens>TepmuHan | [uckpeTHas BenM4MHa
12 | OuckpetHbiiBxon | S12 | TlMonbsosatens>TepmuHan | [uckpeTHas BennyuHa
13 | McKpeTHbIN BXO4 MNonb3oeatens>TepmuHan | [uckpeTHas BeNMYMHA
14 IOuckpeTHbii Bxog | COM-1 | TMonb3oBatens>TepmuHan | [uckpeTHast BenuunHa CN6
15 | [nckpeTHbIN BXOA [Monb3oBatens>Tepmuuan | [uckpeTHas BenvymHa
Tabn. 3-2 OnucaHne BbIXOAHOIO NOPTa pene nnathbl yrpaBneHns TepMUHaNom
Homep HaumeHoBaHue HanpaBnenue Tun Mpumeyanue

1 RO1A Knemma>KnueHt [nckpeTHas BenuymMHa

Beixog pene
2 RO1C Knemma>KnueHt [uckpeTHas BenuumHa N5
3 RO2A Knemma>KnueHt [uckpeTHas BennymnHa

Beixog pene
4 RO2C Knemma>KnueHt [uckpeTtHas BenuumHa
5 RO3A Knemma>KnueHt [uckpeTHas BenuumHa

Boixog pene
6 RO3C Knemma>KnueHt [uckpeTHas BennyuHa CN32
7 Beixon pene RO4A Knemma>KnueHt [uckpeTtHas BenuumHa
8 RO4C Knemma>KnueHt [uckpeTHas BennyuHa
9 RO5A Knemma>KnueHt [uckpeTHas BenuumHa

Bbixog pene
10 RO5C Knemma>KnueHt [uckpeTHas BenuumHa
1 RO6A Knemma>KnueHt [uckpeTHas BennyuHa CN33
12 Beixog pene RO6B Knemma>KnueHt [uckpeTHas BenuumHa
13 RO6C Knemma>KnueHt HuckpeTHas BenuumHa
14 RO7A Knemma>KnueHt [uckpeTHas BenuumHa
15 Beixog pene RO7B Knemma>KnueHt [uckpeTHas BennymnHa CN34
16 RO7C Knemma>Knuent [uckpeTtHas BenuumHa
17 ROBA Knemma>KnueHt [uckpeTHas BenuumHa
18 Beixog pene RO8B Knemma>KnueHt [uckpeTHas BennymnHa CN35
19 RO8C Knemma>KnueHt [uckpeTHas BenuumHa
20 RO9%A Knemma>KnueHt [uckpeTHas BennyuHa
21 Bbixon pene RO9B Knemma>KnueHt [vckpeTHast BennimuHa CN36
22 RO9C Knemma>KnueHt [uckpeTHas BenuumHa
23 RO10A Knemma>KnueHt [uckpeTHas BennyuHa
24 Bbixon pene RO10B Knemma>KnueHt [vckpeTHast BenuymHa CN37
25 RO10C Knemma>KnueHt [uckpeTHas BenuumHa

Tabn. 3-3 AHanoroBble BXOAHbIE W BbIXOAHbIE KNEMMbI NNaThl YpaBIeHNs TEPMUHANOM W onncaHne TepmmuHana 485

Homep HaumeHoBaHue Hanpaenenue Tun Mpumeyanue

1 WcTounnk nutanus | +10,5 B -1 Knemma>Knuent -

2 nonb3oBaTenst GND_AI Knemma>KnueHt -

3 Bxop aHanoroson Al1+ | MNonb3oBatenb>TepmuHan | AHanoroeas BennymHa CN4O

4 BESIYUHBI Al1- lMonb3oBatenb>TepmuHan | AHarnoroBas BenuuuHa

5 Bxop aHanorosomn Al2+ Monb3oBatenc>TepmuHan | AHanoroBas BenuymuHa

6 BENUYMHbI Al2- lMonb3oBatenb>TepmuHan | AHarnoroBas BenuyuHa

7 Bxop aHanorosomn Al3+ Monb3oBatenc>TepmuHan | AHanoroBas BenuyuHa CN41

8 BENUYMHbI Al3- lMonb3oBatenb>TepmuHan | AHarnoroBas BenuuuHa
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CwcTema YacTOTHOTO YNpaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasoBaTenem YacToTbl Goodrive5000 MpuHUMN AeHCTBUA U KOHCTPYKLMSA NpoAyKTa

Homep HanmeHoBaHue HanpaBnenue Tun Mpumeyanue
9 Bxop aHanorosomn Al4+ lMonb3oBateny>TepmMuHan | AHanoroeasi BENMYMHA
10 BEJIMYUHBI Al4- lMonb3oBateny>TepmMuHan | AHanoroeasi BENMYMHA

Bbixon aHanorosom
1 A AO1 0 Knemma>KnueHTt AHanoroBas Benu4unHa
BENUYNHbI
Bbixon aHanorosom
12 A AO2 0 Knemma>KnueHt AHanoroBas Benu4unHa
BENUYUHbI
Bbixon aHanorosown
13 A AO3 0 Knemma>KnueHTt AHanoroeasi Benun4nHa
BENUYUHbI
Bbixon aHanorosown
14 A AO4_| Knemma>Knuent AHanoroeasi Benn4nHa
BENUYUHbI
Bbixon aHanorosown
15 A AO5_| Knemma>KnueHTt AHanorosasi Benun4nHa
BENUYUHBI
Bbixog aHanorosou N4z
16 AOG6_| Knemma>KnueHTt AHanoroeasi Benun4nHa
BENUYUHbI
ba3oBoe
17 Knemma>KnueHnt AHanoroeasi Benun4nHa
3asemnenve AO
basoBsoe
18 Knemma>KnueHnt AHanoroeasi Benun4nHa
3asemnenve AO
GND_AO
Basosoe
19 Knemma>KnueHt AHanoroeasi Benn4mnHa
3asemneHne AO
Basosoe
20 Knemma>KnueHt AHanoroeasi Benn4mnHa
3asemneHne AO
21 485+ Nonb3oBaTenb>TepmuHan | [uckpeTHas BenuymnHa
Monb3oBaTensb 485 P Avcip CN43
22 485- | MNonb3oBatenb>TepmuHan | JuckpeTHas BenuymnHa
Basosoe
23 3a3eMIeHve 485G _| Knemma>KnueHt -
nonb3oarens 485
24 3emns PE MMonb3oBaTenc>TepmuHan -

lnata paclumpeHus BBOZa-BbiBO4a (ONUMs) BKMOYaeT B cebs 6 kaHanoB HOPMArbHO PA3OMKHYTOMO PEeneiHoro
BbIXOAA (MyNbTUNNEKCUPOBAHHOMO C KNEMMHOW KOMOAKOW pene nocTosiHHOro Toka, 220 B nepemMeHHOro Toka, 5 A), 6
KaHanoB HOPManbHO OTKPLITOrO PefienHoro Bbixoda (HOPManbHO OTKPbITbIA KOHTAKT 220 B nepemeHHoro Toka, 5 A,
HOpPMasbHO 3aKpbITbIN 3akpbIThIi kKoHTAKT 220 B nepemeHHoro Toka , 3A), cxema nHTepdenca nokasaHa Ha puUcyHke
HIXe.

Puc. 3-4 BHelwHWiA BUA MHTepdenca nnatbl pacluMpeHns BBOAA-BbIBOLA
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[Monb3oBaTenbCkui MHTEPENC NNAaThbl paclLMpeHns BBOAa-BbIBOAA:

Tabn. 3-4 OnucaHue nHTepdeiica curHana uHTepdelica penenHon KeMMHOM KONOLKW NOCTOSHHOTO TOKa

Homep HaumeHoBaHue Hanpaenenue Tun Mpumeyanue
1 Bbixod Derne RO11A Knemma>KnueHt | [uckpeTHas BenuumHa CN6
2 Ap RO11C Knemma>KnueHt | [uckpeTHas BenuumHa
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CwcTema YacTOTHOTO YNpaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasoBaTenem YacToTbl Goodrive5000 MpuHUMN AeHCTBUA U KOHCTPYKLMSA NpoAyKTa

Homep HaumeHoBaHue Hanpaenenue Tun Mpumeyanue
3 Buixor pene RO12A Knemma>Knuent | [uckpeTHas BENuYMHa
4 RO12C Knemma>Knuent | [uckpeTHas BEnNuYMHa
5 Buixof perne RO13A Knemma>KnueHt | [uckpeTHas BenmymHa CN7
6 RO13C Knemma>KnueHt | [uckpeTHas BenmymHa
7 Buixor pene RO14A Knemma>Knuent | [uckpeTHas BenuYnHa
8 RO14C Knemma>Knuent | [uckpeTHas BEnNuYMHa CN8
9 Buixos perne RO15A Knemma>KnueHt | [uckpeTHas BenmymHa
10 RO15C Knemma>Knuent | [uckpeTHas BenNuYMHa
11 Buixor pene RO16A Knemma>Knuent | [uckpeTHas BEnuYnHa CN9
12 RO16C Knemma>KnueHt | [uckpeTHas BenmymHa
13 RO17A Knemma>KnueHt | [uckpeTHas BenmymHa
14 Beixog pene RO17B Knemma>Knuent | [uckpeTHas BEnuYnHa CN10
15 RO17C Knemma>Knuent | [uckpeTHas BenuuuHa
16 RO18A Knemma>Knuent | [uckpeTHas BenmyuHa
17 Boixog pene RO18B Knemma>Knuent | [uckpeTHas BENuYMHa CN11
18 RO18C Knemma>KnueHt | [luckpetHas BenuumHa
19 RO19A Knemma>KnueHt | [uckpeTHas BenuymHa
20 Boixog pene RO19B Knemma>KnueHt | [uckpeTHas BenuunHa CN12
21 RO19C Knemma>KnueHt | [luckpeTHas BenuumHa
22 RO20A Knemma>KnueHt | [luckpetHas BenuunHa
23 Bbixog pene RO20B Knemma>KnueHt | [uckpeTHas BenuumHa CN13
24 R0O20C Knemma>KnueHt | [uckpeTHas BenuumHa
25 RO21A Knemma>KnueHt | [luckpetHas BenuumHa
26 Boixog pene RO21B Knemma>KnueHt | [uckpeTHast BENuYMHa CN14
27 R0O21C Knemma>KnueHt | [uckpeTHas BenuumHa
28 RO22A Knemma>KnueHt | [uckpeTHas BenuumHa
29 Bbixog pene R0O22B Knemma>KnueHt | [luckpeTHas BenuumHa CN15
30 R022C Knemma>KnueHt | [uckpeTHas BenuumHa

lnaTa ynpaBneHns KneMmamm pene nocTOSHHOMO TOKa (JOMOMHMTENBHO) BKMKOYaeT B cebs 6 penenHbiX HopMarbHO
OTKPbITbIX WM HOpMaribHO 3aKpbiThiX BbIX0AOB (220 B noctosHHoro Toka, 5 A). Cxema uHTepdeiica nokasaHa Ha

PUCYHKE HUXeE.

Puc. 3-5 BHelwHWiA BUA UHTEpdenca penenHon nnatsl NOCTOSHHOTO ToKa
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MMonb3oBaTenbCKkUii MHTEPGENC NNAThbl pene NOCTOSHHOTO ToKa:

.1l o0

Homep HaumeHoBaHue HanpaBnenue Tun Mpumeyanue
1 RO11A Knemma>KnueHt [uckpeTHas BennimHa
2 Beixog pene RO11B Knemma>Knuent [unckpeTHas BenuMYnHa CN2
3 RO11C Knemma>Knuent [uckpeTHas BennimHa
4 RO12A Knemma>KnueHt [unckpeTHas BeNn4MHa
5 Beixog pene RO12B Knemma>Knuent [unckpeTHas BenuMYnHa CN3
6 RO12C Knemma>KnueHt [uckpeTHas BenMYMHa
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Homep HaumeHoBaHue HanpaBnenue Tun Mpumeyanue
7 RO13A Knemma>KnneHt [unckpeTHas BenuYnHa
8 Boixog pene RO13B Knemma>KnneHt [unckpeTHas BenuYnHa CN4
9 RO13C Knemma>KnueHt [uckpeTHas BennyuHa
10 RO14A Knemma>KnueHt [uckpeTHas BenvimHa
11 Boixog pene RO14B Knemma>KnneHt [unckpeTHas BenuYnHa CN5
12 RO14C Knemma>KnneHt [unckpeTHas BenuunHa
13 RO15A Knemma>KnueHt [uckpeTHas BenvynHa
14 | Bbixog pene RO15B Knemma>KnneHt [unckpeTHas BenuMumnHa CN6
15 RO15C Knemma>KnneHt [unckpeTHas BenuYnHa
16 RO16A Knemma>KnueHt [uckpeTHas BenvynHa
17 | Bbixog pene RO16B [Monb3oBatens>TepmuHan | uckpeTHas BenuuuHa CN7
18 RO16C lNonb3oeatens>TepmuHan | [ucKpeTHast BENMYMHA

3.1.4 MNepeMblYKW ¥ nepeknioyaTeny nnart

lMepekntoyeHne HanpsikeHWs U TOKa Ha MnaTte yrpaBneHWs KNneMMaMu: aHaroroBbii BbIXOQHOW CUrHaM MOXET ObiTb
CUrHarnoM TOKa UNM HanpsikeHus. MepekmnioyeHne Mexamy HAMM Bbibupaetcs nytem Habopa Homepa. Ha nnate
ynpasnexns knemmamn SW1 cootBetcteyer AO1, SW2 - AO2, a SW3- AO3. lMosepHuTe nepeknioyatens B
nonoxeHne BKIT gns aHanoroBon BeNM4YMHbLI BbIXOBHOTO HanpsbkeHws u B nonoxenne BbIKIT- gna aHanorosoi
BENUYMHbI BbIXOHOTO TOKA.

Monb3oBatenbckue HacTpomku 485: uHTepdeiic RS485 nogaepxueaet npotokon cessu Modbus. MoxHo BbibpaTth,
noakmnyaTh N TEPMUHaNbHBIA pesncTop, Habpas SW4 Ha nonb3oBaTenbCKoM nnate BBOAa-BbiBoga. Korma SW4
BbIKIIOYEH, NOAKMIOYaeTCs TepMUHaNbHbINA pesucTop conpoTuaniednem 120 Om.

Puc. 3-6 DIP-nepeknioyatent nnatbl ynpaBneHus TepMUHanom

O — 15 (@) [

SW1 SW2 SW3 SW4

2
:

con

® pneE T TEETEEE ®

@@/ [@/e)e]

Puc. 3-7 DIP-nepekrnioyaTenb CUCTEMHON NiaThl BBOAA-BbIBOAA

1 )

{)

SW4 SW1
@ OO0 @ wesiesssseeee @ seecoceecececl( )
OO0 COAIOAICIOAICION COOOCo000co0 \ )
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lnata BBOAa-BbIBOAA CUCTEMbI OCHALLEHa (PyHKLMER 0BGHapyxeHUs BXOAHOMO W BbIXOQHOTO TOKA, BXOAHOMO M BbIXOQHOMO
HanpsKeHus, a Takke HoMepa Ans pasnuyHbIX YPOBHEN HANPSHKEHNS 1 TOKa, kak oTobpaxeHo Ha Puc. 3-8 n Puc. 3-9.

Puc. 3-8 KoHdurypaums HOMEPOB CUCTEMHO NNaThl BBOAA-BbIBOAA (BLIXOAHOE HANpsHKEHME)

sws o
P 8
OFF - 3 kB/3,3 kB
DO D6 ®
ON
o
VOO®O®

Puc. 3-9 KoHdmrypauyst HOMEPOB CUCTEMHOI NNaTbl BBOAA-BbIBOAA (BLIXOAHOM TOK)

o o -
o - -
- -
‘e -nem -
-y -y -
-y - -

#MpumeyaHme: cepbiM LIBETOM Ha pUCYHKe Bblille noMeyeH DIP-nepekmioyatens.
®yHkumoHan DIP-nepeknioyatens rnasHoi nnatbl ynpasneHus:

Tabn. 3-5 MonoxeHue yHKUMM Habopa Homepa SW1, SW2

DIP-nepekntoyarenb

ON

OFF

SW1

Pexum 3arpysku cpnaww-namsatn ARM

BkntoueHve pexvma nporpammmpoBaHmst
nocrnegosatenbHoro nopta ARM

Sw2

Pexum 3arpysku conaw-namstn DSP

BkntoueHve pexuma nporpammmpoBaHmst
nocnepfosatenbHoro nopta DSP
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3.2 KoHcTpyKuuMaA npoaykTa

YHvBEpCcanbHas crcTeMa YacTOTHOTO YNpaBneHus C BbICOKOBOMbTHLIM Npeobpasosatenem yactoTel Goodrive5000 B
OCHOBHOM COCTOWT 13 TpaHCcHOPMATOPHOrO Wkadia, CUNOBOro LWkadia, Lkada ynpaeneHus, cunosoro Grnoka u
Monb30BaTENbCKOMO MHTepdenca. Bo Bpems akcnnyaTtauum oHa Takke MOXET ObiTb Takke obopynoBaHa 6annacHbIM
Wwkagom (Mo BbIGOPY). BHEWHWA BMA YHMBEPCANbHOM CUCTEMbl YaCTOTHOTO YNPaBNEHWUS! C BbICOKOBOMbTHBIM
npeobpasoBatenem YacToTel Gooddrive5000 MoxHO nocMoTpeTh Ha Puc. 3-10.

Puc. 3-10 BHeLUHWi BUA YHUBEPCAMBHOI CUCTEMbI YACTOTHOTO YNpPaBNEHMS C
BbICOKOBOIbTHbIM NpeobpasoBatenem yactotsl Goodrive5000

3.2.1 TpaHchopmaTopHbIN WKad

[aHHbln  WKa npegHasHaYeH [Ans  YCTaHOBKW  (hasocaBuratolmx TpaHCopMaTopoB 1 BCMOMOraTesbHbIX
KOMMOHEHTOB. BHyTpeHHsI KOMNOHOBKA Lukada TpaHcopmaTopa oTobpaxeHa Ha Puc. 3-11.

Puc. 3-11 BHyTpeHHSAS KOMNOHOBKa TpaHC(OPMaTopHOro Likada

11

B wkadhy yctaHoBneH hasocapuraowmii pasgenutenbHbin TpaHcdopmartop, obecrneymnsatoLmin TpexdasHoe nuTaHne
Onoka nuTaHus, npeobpasytolluii BbICOKOE HaMpsXKEHME B HWU3KOE, a Takke 00ecneuMBalowui U30NMPOBaHHYHO
nogadvy BbICOKOMO/HIU3KOrO HanpsikeHus. PasocaBUratoLLmMii TPAHCGOPMATOP BLINOMHEH MO CyXOMY TUMY C KMaccoMm
u3onsaumm H. Ha BTOpUYHOA CTOPOHE NCMOMb3YETCS HECKOSBbKO HabopoB ha3ocaABUratoLMX YATMHEHHbIX TPEYTONbHbIX
COEMHEHWIA, YTO CHUKAET rapMOHUKW Ha CTOPOHE SNEKTPOCETH CUCTEMbI YaCTOTHOTO YNPaBEeHUs C BbICOKOBOMbTHBIM
npeobpasoBaTenem 4acToThbl.

BHyTpu TpaHcopmaTopa UMEETCS CUCTEMA KOHTPONS TEMMepaTypbl, KOTOpas KOHTPONMUPYET TEMNEPATYpy Kaxoomn
hasbl hasocaBuratoLLEero TpaHcopMaTopa B pEXUME peanbHOro BPEMEHN M 0DecrneynBaeT 3aluuTy OT neperpesa u
obecneyeHne curHanuaaumm o neperpese. KoHdurypaums ccTeMbl N0 YMOMNYaHMIO TakoBa, YTO KOrda Temnepartypa
thasocgpuratowero TpaHcopmatopa npesbiwaet 90°C, cuctema nopaeT CUrHan, HO He OTKMKoYaeTcs; koraa
Temnepatypa npesbiwaet 110°C, cuctema OTKMIOYAETCA Cpasy, He BKIoYas 3aluTy OT neperpesa. B HuxHen yactu
TpaHC(OPMATOPHOrO LiKacha MMeeTCsl crneuuanbHas 3asemnsiowas MegHas LuvHa, obecneunBarlias HagexHoe
BbICOKOBOMbTHOE 333eMIEHME CUCTEMbl. 3a3eMNeHMe CUCTEMbl JOMKHO ObiTb MOMKMIOYEHO K BbIAENEHHOMY
BbICOKOBOITbTHOMY 323€MIIEHMIO BCEA MIOLLAKN.
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3.2.2 CunoBo# wkad

CuvnoBoil Wwkad COCTOMT M3 BbINPSIMUATENS M MHBEPTOPHOTO YCTPOWCTBA CUCTEMbI, @ TakKe MCMOMHUTENBHOM
MexaHu3ma, OCYLLECTBNSOMIA Npeobpa3oBaHie NEPEMEHHOr0 TOka B MOCTOSHHbIA. LUkady npepHasHaveH ans
YCTAHOBKW CWMOBbLIX arperatoB M BCMOMOraTeslbHbIX KOMMOHEHTOB. BHYTPEHHSISi KOMMOHOBKA CMIOBOrO Lukadha
cnepytowlas n3obpaxeHa Ha Puc. 3-12.

Puc. 3-12 BHyTpeHHSS KOMMOHOBKA CUSOBOrO Lukadha

B cunosom Lwkady pasmelyaeTtcs cunosoit Bnok. TpexdasHbiii Bxog 6noka nuTaHWs NOAKIYaeTcs K BTOPUYHOM
0bmMoTKe  (hasocOBMraloLLEro  M3OMMPYIOWEro TpaHcgopMaTtopa uYepe3 BbICOKOBONMbTHble kabenu, Tak 4To
(bazocaBuralWmMiA - U3ONMPYOWMA  TPaHCGopMaTop MogaeT nuTaHue K cunoBomy Onoky. Cunosble  Groku
pacrnonoxeHbl B LUKady B TpW psifa BBEpX M BHU3, @ BMOKM B KaXgom psgy CoeauHeHbl NOCneaoBaTensHo, obpasys
opoHy chasy - Bcero Tpu ¢asbl A, B u C. Tpu ¢pasbl 6nokos nutaHus A1, B1, C1 coeguHsitotes ¢ «Y». lMocne
COEAMHEHUs NOCMEeAHUI CMNOBOM BNOK ABNSETCS BbICOKOBONBTHOM Toukon a3 A, B 1 C. 3gech OH nogknoyaeTcs k
BbIXOQHON KNEMMHOW MEOHOW LMHE TpaHCGOpMaTOpPHOro Lukada Yepe3 BbICOKOBOMbTHble kabemu Ans Bbixofa
Hapyxy. CunoBoii Orok MOAKMIOYEH K OCHOBHOW CUCTEME YMpaBfeHust Yepe3 OMTOBOMOKHO AMs peanuaaum
ynpaBneHus 1 3aLLuThbl CUMOBOro brioka.

3.2.3 lkad ynpaBneHus

lkacp ynpaBneHus sBNSETCS MO3rOM BCEH CUCTEMbI PErynMpoBaHWs YacToThl BpalleHus. B Hem peanusytotcs
npUMeHeHMe PYHKLWIA yNpaBneHus 1 3awmTbl cuctembl. LLkadh ncnonb3yetcs Ans yCTaHOBKM Takix KOMMOHEHTOB, Kak
OCHOBHasl CMCTEMa YMpaBMEHUS M CUCTEMA BTOPUYHOTO KOHTYpa YNpaBreHus. BHYTpeHHsst KOMMOHOBKa Lukada
ynpaeneHus n3obpaxeHa Ha Puc. 3-13.

Puc. 3-13 BHyTpeHHSS KOMMOHOBKA LLKada ynpasneHus
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YHuBEpcanbHas CuUCTeMa perynupoBaHWst CKOpOCTM C npeobpasoBaHneM uvactoTsl Goodrive5000 ucnonb3yet
OTAEMNbHbIN LKA YNpaBieHns, KOTOPbIA U30NMPOBaH OT Lkada TpaHcopMaTopa 1 BbICOKOBOSIbTHON YacTy Lukada
cunosoro 6noka C NOMOLLbHO ONTOBOMOKHA MM W3OMMPYIOLLEro TpaHcdopmaTopa W CneuuanbHoro 3a3eMneHus
ynpaBnexus.

CucTema ynpaBneHust MOXET NUTAaTbCs OT TPEX UCTOYHWKOB MUTAHWS: OCHOBHOTO MCTOYHMKA MUTaHWs!, pe3epBHOTO
UCTOYHMKA MWUTaHUS M WUCTOYHWKa BecnepeboitHoro nuTanusa (no Bbibopy). Koraa OCHOBHOM WCTOYHMK MUTaHMS
HeucnpaBeH, CUCTEMa aBTOMATUYECKM MEPEKNIOYAETCS Ha PE3ePBHbI WUCTOMHWK NUTaHMs. Korga OCHOBHOM
Pe3epBHbII UCTOYHMK MUTAHUS HEUCTIPABEH, CUCTEMA NUTAETCS OT UCTOYHMKa 6ecnepeboitHoro nuTaHus. Mpu Bbixoge
W3 CTPOS ONpPedEeneHHoro UCTOYHWKA MUTaHWS cUCTEMa MOZACT CUrHan TPeBorn. OTO FapaHTUPYET, YTO CUCTEMY
MOXXHO MCMONb30BATh B CaMbIX XECTKMX YCIOBUSIX MOAAYM SNEKTPOSHEPIUM.

YHuBepcanbHas CUCTEMa YaCTOTHOTO YNpaBMEHUs C BbICOKOBOMbTHLIM npeobpasosateneM yactoTbl Goodrive5000
OCHalleHa CBETOBbIMW MHAMKaTOpaMu/KHOMKaMu/CurHanusaumsmu/cucTeMamu Nonb3oBaTeNbCKOro  MHTepdeiica.
YcTaHaBNMBaETCS Ha ABepM Lkadha ynpaBneHus, ero KOMNOHOBKa oTobpaxaHa Ha Puc. 3-14.

Puc. 3-14 PacnonoxeHue asepeint Lkada ynpasneHus

CeeToauoa paboTsl

L inwe
CBeTOaVOf FOTOBHOCTU »0 O 0« CBETOAVO/ HEUCTIPABHOCTY
fuer.Mect. T 7 o ©-« OKCTPEHHas 0CTaHOBKA
3ymmep

CBeTOBOW MHAWMKATOP HEUCMPABHOCTMW: YKa3blBAET, HAXOAMTCA M CUCTEMA YaCTOTHOMO YNpaBneHUs B COCTOSHUM
HeMcnpaBHOCTY Uy TpeBoru. py BO3HUKHOBEHUI HEUCMIPABHOCTU 3aropaeTcsl MHAMKATOP HEUCTPABHOCTY.

CeeTtoBon nHaukaTop paboThl: ykasbiBaeT, paboTaeT nu cucTemMa perynmpoBaHus YacToTbl BpalleHus. Ecnu cuctema
paboTaeTt, MHAMKATOP rOpuT.

CBeTOBOW MHAMKATOP FOTOBHOCTY: YKa3bIBAET, HAXOAMTCA MW CUCTEMA YACTOTHOTO YNPaBAEHNS B PEXUME OXWAAHUSA U
roToBHOCTU. OH ropuT, eCv B 3TO BPEMS CUCTEMA BKIHOUYEHA, HENCTIPABHOCTEN HE 0BGHapYXeHO.

KHomka aBapuiHOTO OTKMIOYEHMS: KOTAA B CHUCTEME BO3HMKAET HEKOHTPONMPYEMas HeUCrnpaBHOCTb, HampuMep,
MOBPEXAeHNe TMaBHON NraThbl YNpaBneHuUs, NoMnb3oBaTeNb MOXET HaxXaTb BbIKMKYATENb aBAPUIAHOTO OTKIHOYEHNS,
4TOObI MTHOBEHHO OTKITKOUUTH CUCTEMY, PA30MKHYB LiEMb, TEM CaMbIM CBOAS K MUHUMYMY MOTEPU.

A MpeaynpexaeHne 06 onacHOCTH

e  Ecnu Bbl XOTUTe HaxaTb KHOMKy aBapWIHOTO OTKMIOYEHWS!, NOBEPHUTE ee, YToObl 0Cnabutb ee, U BbINOMNHUTE
ornepaLmio OTKITHOYEHNS BbICOKOTO HANpsKeHWs nepes BbINONHEHUEM OnepaL i BKIHYEHMS.

e  KHorka aBapwiiHOTO OTKMIOYEHUSI paclpeaenuTenbHOro Wwkada He akTMBHA Mpu paboTe Ha MPOMbILLNIEHHON
yacToTe. ECnm Bbl XOTUTE OTKIIOYMTL MOAAYY BbICOKOrO HAMPSHKEHWS!, MOXHO OTKIHOYUTb TONBKO MCTOYHMK MUTaHMS
BEPXHETO YPOBHS HANPSIMYHO Wi OTNPaBUTL KOMaHAY Ha OTKIIOYEHME.

e [lpu MCMONb30BaHUK PYYHOTO NMEPEKIIOYEHNS KHOMKa aBApUAHOTO OTKITOYEHISI MOXET YNpaBNsiTh TOMbKO CTAPLUMM
BbICOKOBOMbTHBIM  BbIKIMIOYATENIEM  MNW  KOHTAKTOPOM, HO HE MOXET YNpaBnsiTb  PyOWMNbHUKOM B
pacnpefenuTenbHoM Wkady. Mpu ee Mcnonb3oBaHUM 0053aTENbHO MOAKMIOYAATE 3Ty YacTb YNpaBNeHUs K
BbILUECTOSILLEN LIENM YNpaBneHus.
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3.2.4 Wkad b6annaca

Mpy NpUMEHEHNM B MPOMBILUNEHHOCTU 4acTo HEOBXOAMMO CKOHC(MIYpUpOBaTb pacnpemenuTenbHble WKadbl K
CMCTEMbl 4aCTOTHOTO ynpaBneHus. [ yHMBEpCanbHOM CUCTEMbI YaCTOTHOMO YMpaBMEHUst C BbICOKOBOMbTHBLIM
npeobpasoBatenem 4actotbl Goodrive5000 npegocTaBneHbl CTaHAApTHble LWKadbl pyyHoro Oadnaca w
130MMpoBaHHbIe Lkadbl aBToMaTuyeckoro Bainaca (Ha Bbibop monb3oBaTenei). VX mMoxHO KOMOWHWpOBaTL B
3aBWCMMOCTM OT NOTPeBHOCTEN.

OyHKUmMs BainacHoro Lkada 3aknioyaeTcs B BBOAe 000pyaoBaHMs B paboTy OT CETW NPOMBILLAEHHON YacTOTbl NPy
BbIXOZE W3 CTPOSI CMCTEMbI YaCTOTHOTO YMpaBIieHMsl, YTO NO3BONSIET 0OecneynTb HEMpepbIBHOCTb NPOU3BOACTBA W
MOBbLICUTb HAEKHOCTb CUCTEMbI. B 3aBMUCUMOCTM OT NOTPeOHOCTER NMPOM3BOACTBEHHOMO MPOLECCa MOXHO BblbpaTh
PY4HOW UMW M30NMPOBaHHbI aBTOMaTUYeckuit 6annac. Koraa cuctemy MOXHO BPEMEHHO OTKIKOUNUTL B COOTBETCTBUM
¢ TpeboBaHMsIMM MPOW3BOACTBEHHOTO MpoLecca, Mcnonb3yeTcs Wwkad) pyyHoro 6Gannaca, u oGcnyxuBaroLmin
MepcoHarn MOXET MepekioyaTbCs MeXay NPOMbIWNEHHOR M apyrMK YactoTami. OCHOBHasi cxema Lwkada py4Horo
faitnaca oTobpaxeHa Ha Puc. 3-15.

Puc. 3-15 naBHas Lenb Wkada pyyHoro baiinaca

U
N AN

Qs1

npOMhILLIJ'IeHHaR Yyactota

['IepeKmoueHme Y4acToTb!

Qs2

— @
A

Ecnn cuctema He moxeT ObiTb OTKMIOMEHa B COOTBETCTBMM C TpeGoBaHWSMM MPOM3BOACTBEHHOMO MpoLecca,
HeobxoaMmMo uCnonb3oBaTh aBTOMATMYeckuid BannacHbld LWkad AN aBTOMATUYECKOW peanusauuu npouecca
nepekniodeHus. B wkady asromatuyeckoro Gainaca yCTaHOBMEHbI TPU BbICOKOBOMbTHLIX BaKyyMHbIX KOHTaKTOpa
KM1, KM2 n KM3. Cpean Hux KM2 u KM3 peanusytoT anekTpuyeckytd BnokuMpoBKy, YTobbl rapaHTUpoBaTb, YTO
WCTOYHUK MUTaHWS MPOMBILLNIEHHON YacTOThl He OygeT HanpsMyl NOCTynath Ha BLIXOAHYK KNEMMY CUCTEMb
4acTOTHOrO ynpaBneHus ¢ npeobpasoBaTenem uyactot. LUkad aeTomaTuyeckoro 6annaca 06blMHO MMeeT ABa
pasveauHutens - QS1 u QS2. OcHoBHas YKHUMS pasbeauHUTEns - HafeXHO M30MMpoBaTb CUCTEMY YaCTOTHOMO
ynpaBneHus OT UCTOYHMKA MUTaHWS BbICOKOTO HANPSKEHWS, KOraa ABuratens paboTaeTt Ha MPOMBILLNEHHON YacToTe,
4ToObl 06NerynTb OBCNyXMBaHUE M PEMOHT CaMOW CUCTEMbI UMK €€ 3MEMEHTOB. M3onauus rnaBHOM Lienu Likadga
aBTOMaTuyeckoro bannaca usobpaxeHa Ha Puc. 3-16.

Puc. 3-16 MaBHas Lenb Wkada aBTomaTiyeckoro bannaca

VA
o — <9 /
KM1 \/\ KM2
Qs1 QS2\_

KM3
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Mpu Hannuum Wwkacba 6annaca OCHOBHbIE kabenu nonb3osaTens (BXoaslyMe NpoBoAa NUTAHNS U BbIXOAHbIE NPOBOAA
Apuratens) obbIYHO 3aX0aAT Yepes HIKHIOKW YacTb Wkada bannaca. MNepBruyHas npoBogka Mexay Wwkadom bannaca
1 CUCTEMOM YaCTOTHOTO YMPaBIeHMsI C BbICOKOBOIbTHBIM Npeobpa3soBaTeneM YacToThl BbIMOMHAETCS BHYTPU LKada ¢
MOMOLLbHO CrielmarnbHbIX BLICOKOBOMLTHBIX Kabeneil.

==

E-‘ T T
[ I
LLikadh Gaitnaca Llkadp M4

3.2.5 CunoBas siuenka

CwurioBoii Gnok SBNSIETCS BaXHOW YaCTbl0 WHBEPTOPHOTO MEXaHW3Ma CUCTEMbI 4YacTOTHOTO YMpaBReHUst C
BbICOKOBOMbTHbIM  MpeobpasoBaTeneM 4acToTbl. [lOCPeACTBOM pasfM4YHOrO  KONMMYECTBa NOCNEA0BaTENbHbIX
COeMHEH peanuayeTcst Npeobpa3soBaHme HaNPSHKEHNS! TUNA «BbICOKOE-HI3KOE-BbICOKOEY.

Mpu ycTaHoBKe CWUMOBOrO Grioka MOMECTUTE €ro Ha creuuarbHbli KPOHLUTEMH B CUNOBOM Lukady BrNOTHYHO K
neperopofKke BO3OYXOBOAA W 3aKPENMUTE €ero BuHTaMmu. [lOAKMiouMTEe COOTBETCTBYHOLME BXOAHble Kabemnu,
nocreoBaTenbHbIe MEAHbIE LMHbI W OMTUYECKUE BOSIOKHA CBA3M.

Mpn pasbopke CWNOBOrO Onoka OTCOEAMHWUTE OMTOBOMOKOHHBIN Kabenb B COOTBETCTBAM C TpebGOBaHUAMU 1
npolegypamMu no TEXHUYECKkoMy OBCAYXMBAHMIO BbICOKOrO HamnpsKeHUs, OTCOeAWHUTE BXOAHOM kabenb W
nocnesoBaTenbHylo MEAHYIO LKHY, 3aTEM OTBUHTUTE KPENeXHble BUHTLI Grioka NUTaHWs 1 CHUMWUTE CUNOBON BNOK C
KpOHLUTeNHa. BHewwH M Bug cunosoro 6noka otobpaxeH Ha Puc. 3-17.

Puc. 3-17 BHeluHuMi BUA CUIOBOro arperaTa

PacnonoxeHue nacnopTHoi
Tabnnyku 6roka

OnNTOBOOKOHHbIIA pasbeMm

I
)
Tabnunyka Bbixoaa 6noka
1 Al
IIdle)
|| s :IO ] Tabnuuka Bxoga 6roka
H & ITOLA
iy
1 1 l
n
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3.3 Monb3oBaTtenbckuit MHTEpchenc

3.3.1 O0wasn uHchopmaums

V3genve ocHalLeHo 7-A10MMOBbLIM CEHCOPHBLIM 3KPaHOM, KOTOPbIM MOXHO UCMONb30BaTh AN HACTPOWKM PyHKUMIA 14,
OTCrEeXMBaHNS MHGopMaLmmn 0 paboyem COCTOSHUM, MPOCMOTPA XypHanoB paboThbl v T. 4.

KoHkpeTHas yHKUMOHanbHas bnok-cxema; Puc. 3-18.
Puc. 3-18 briok-cxema CCTEMbI CEHCOPHOTO 3KpaHa

YnpaeneHue 3anyckom 1 0CTaHOBKON >

Otobpaxenue cTatyca
maBHoe meHio HMI ’— OTobpaxeHue JaHHbIX
PaclumperHble pynnbl MrHoBeHHoe u MoHuTOopuHT
[ KoMaH bl J [ napameTpoB cooblueHre PaGouni »(ypHan AaHHbIX
Mepeknioyenmne
U3MEHeHNs pynnbl dyHKLWIA MapameTpsbl Pabounit xypHan Kpusas /:laHHbIX
NPOMBbILLAIEHHON napameTpoB MrHOBEHHOW paboTbl €o6bITHA cobbITHin
4acToThbl
PaBora ¢ npsambIm 1 —(MHQ)OpMaLLMR 6noxa) —( XKypran onepaumm
0bpatHbIM
BpaLLeHnem
[Monb3oBatenbckas XKypHan
Kknemma curHanM3aLmm
MopgpobHas
—CCMCTEMHHR Knemma) —( Kypran o MHopmaLms 0

HeuncnpaBHoCTEN

HeucnpaBHOCTN

B uHTEpCheice ynpaBneHust CEHCOPHLIM 3KPaHOM UMEETCS COOTBETCTBYHOLLEE OKHO ynpaBneHus. [ocne HaxaTtue Ha
OKHO YNpaBreHusi MOSIBMSIETCS COOTBETCTBYtOLLEEe noaMeHio. MMOAMEHK0 TakKe OCHALLEHO KHOMKamu ynpaeneHus
(BTOPMYHBIN MHTEpdeNC). Monb3oBaTENM MOrYT YCTaHABMBATL MW NPOCMATPUBATL NapaMeTpbl B COOTBETCTBYHOLEM
UHTepdelice B COOTBETCTBUM CO CBOMMM NOTPEOHOCTSIMM.

3.3.2 MeHio Bxoaa

Mocne Bxoda Wi BbIXOAA M3 OCHOBHOMO MEHIO CUCTEMbI YaCTOTHOrO YMpaBneHns ¢ npeobpa3oBaTenem 4acToT Ha
CEHCOPHOM 3KpaHe OTOBpaxaeTcs MEHK BXoda B CUCTeMy, kak oTobpaxeHo Ha Puc. 3-19. MNonb3osartenu moryT
BbIbpaTh BXOL B CUCTEMY B 3aBMCHMOCTM OT CBOWX MPaB.

Puc. 3-19 MeHio Bxoga B CUCTEMY Ha CEHCOPHOM 3KpaHe

T\ A &

BricokoBoakTHAA cCHCTEMa YacToTHOro ynpasiaeansa GDS000 INVT

Hmslloass: |(Omeparop v
IMapoas:

Bxoxa

Tel400-700-9997 hitpZ/www.mvt.com.cn Version3.06 Config:3.06

PaspeLuenus Ha Bxog B INVT pasaeneHsl Ha TpU KaTeropum B 3aBMCUMOCTH OT NpaB:

OnepaTop: 3TOT TUM MONHOMOMMIA MOAXOAWUT Ans oneparopoB, KOTOpble HE HacCTpauBakT CUCTEMY, a TOINbKO
3anyckatoT U OCTaHaBNMBaAOT CUCTEMY YAaCTOTHOIO ynpaBJieHNA C npeo6pasoBaTeneM 4acToT.

27-



CwcTema YacTOTHOTO YNpaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasoBaTenem YacToTbl Goodrive5000 MpuHUMN AeHCTBUA U KOHCTPYKLMSA NpoAyKTa

A,ElMVIHVICTpaTOpZ 3TOT TUN paspelleHnsa noaxoanT TEXHU4YECKOMY PYKOBOAUTEND noapa3feneHus. Taxkon nepcoHan
MOXET HaCTpanBaTtb W 3KCNNyaTUpoBaTb CUCTEMY YaCTOTHOIO ynpaBrieHnsa ¢ npeo6pa3OBaTeneM 4acToT.

Mpon3BoauTeNb: 3TOT TUM NOMHOMOYMIA NOAXOAUT ANA NepCoHana NpoU3BOAUTENS CUCTEMbI YaCTOTHOTO YPaBMEeHNS
¢ npeoGpa3oBaTenem YacTor.

Tabn. 3-6 Tabnuua paspeLueHuii Ha 3KkCTTyaTaumio Ans NPOM3BOACTBEHHbIX MMOLLAAOK, Ha KOTOPbIX PaboTatT pasHble

onepaTopsb!
Mnowapka Onepatop AgmuHucTpatop MpoussoauTens
OtoBpaxeHue gaHHbIX Paspeluerue Ha npocmoTp | PaspelueHue Ha npocMoTp | Paspeluenne Ha mpocMmoTp
OtobpaxeHue cTaTyca Paspeluerue Ha npocmoTp | Paspeluerune Ha npocMoTp | PaspelueHne Ha mpocMoTp
YnpasneHue
, PaspelueHve Ha paboty PaspelueHve Ha paboty PaspelueHue Ha paboTy
NYCKOM/OCTaHOBKOM

PacluMpeHHble MHCTPYKLK

Paspeluerue Ha paboty

Paspeluerue Ha paboty

PaspeLueHue Ha paboty

Hacrpoika napameTpos

3anpeT Ha NpoCcMOoTp

PaspelueHue Ha paboTy

PaspeLueHue Ha paboTy

MrHoBeHHOe coobLueHne

PaspeLLeHIe Ha NPOCMOTP

PaspeLLeHIe Ha MPOCMOTP

PaspeLlieHine Ha NPOCMOTP

YKypHan onepauun

Pa3peLleHne Ha npocMoTp

Pa3speLueHme Ha npocMoTp

PaspeLueHune Ha NpocmoTp

MOHUTOPWHT AaHHbIX

PaspeLLeHne Ha NpocMoTp

PaspeLLeHre Ha NpocMoTp

PaspelLleHme Ha NpocMoTp

3.3.3 'maBHoOe MeHI0

Puc. 3-20 maBHOE MEHI0 CEHCOPHOTO 3KpaHa

[ ]
I r‘vt BhIcokoBOTETHAS CHCTEMa MacTOTHoOro ynpaeieHHs GD5000 2023-12-01 14:16:15
Oz
. CoctCHeT: | CueremaHellonxmow! ‘
> Ilyck
Pabota e |O ‘V
Hemenp ~ BexHamp: |0 ‘V
o, e L .
JlokanbBEBIH
. TactPab: | 0.00 ‘ Hz
HetBafinaca
VerHact: | 0.00 ‘ Hz .Cﬁpoc
@
=
& 48 c £ .
PacmmpKmzx HactIlapam MraCoobm JKypOnep TomnroplamaLy Brixox

Ha pucyHke Bbllle CXeMaTU4YeCKM MOKa3aHO raBHOE MEHID CEHCOPHOTO akpaHa. [MaBHOe MEHK pasgeneHo Ha
cnegyowme obnactu:

Ne Mnowaaka KHonku n cogepxumoe 0603HayeHue
Pabouni cratyc MY
OtobpaxeHue .
1 CuctemHbIl cTaTyc  |KaHan komaHg ynpaBneHus
cTaryca y
Bnok B cocTosiHum 6annaca
y HacTpoika 4acToTbl CUCTEMbI YAaCTOTHOIO YNpaBneHus ¢
HacTporika 4acTtoThl
npeobpasoBaTenem YacToTbl
YacToTta paboTbl CMCTEMBI YaCTOTHOMO YNpaBneHns ¢
YacToTa paboTbl
npeobpasoBaTenem YacToTbl
OtobpaxeHune BxogHoe HanpsikeHWe CUCTEMbI YAaCTOTHOTO YNpaBeHus] C
2 BxoaHoe HanpsixeHue
AaHHbIX npeobpasoBaTenem YacToTbl
BbIX0AHOE HaNpsKEHWe CUCTEMBI YaCTOTHOTO YNPaBNEHNS C
BbixogHoe HanpsxeHwe
npeobpasoBaTenem YacToTbl
BbIX0AHOW TOK CMCTEMBI YaCTOTHOTO YNpaBneHus C
Tok paboTbl
npeobpa3oBaTenem YacToTbl
Ecrnv kaHan ynpasnexus paboToi ABMSeTCs NoKanbHbIM
KaHarnoMm ynpaBneHusi, HaXMUTE 3Ty KHOMKY, 4ToObl NogaTh
YnpaeneHue Myck
3 . KOMaHy 3anycka AN CUCTeMbI YaCTOTHOTO YNpaBNeHust C
MyCKOM/OCTaHOBKOW
npeobpasoBaTenem YacToTbl
OctaHoBka | ViHepuuorHas B nio6om kaHane KOMaHz HaXMuUTe 3Ty KHOMKY, M ccTeMa
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Ne Mnowapka KHonku u cogepxumoe 0603Ha4eHue

OCTaHOBKa |4aCTOTHOrO ynpasneHus ¢ npeobpasosaTenem YacTot byget
paboTaTb Mo MHepLMM A0 MOMHON OCTaHOBKM

B niobom kaHane KomaHz, HaxmuTe 3Ty KHOMKY, U cucTeMa
4aCTOTHOrO ynpaeneHus ¢ npeobpasosaTenem 4acToT
3amMefnuTCcs 1 OCTaHOBUTCS

KHonka py4Horo cbpoca HemcnpaBHOCTM CUCTEMbI YaCTOTHOMO
ynpaBneHus ¢ npeobpasoBaTenem 4acTot

BTopuuHbIn nHTEpdenc: paboyas Bknaaka

PaclunperHble KoMaHabl |pacnpedenuTenbHOro LWkaga CUCTEMbI YaCTOTHOMO YripaBneHus
¢ npeobpasoBaTenem 4acToT

BTOpWYHBIN MHTEPdENC: MEHIO (YHKLMOHANBHBIX KOAOB
CMCTEMbI YaCTOTHOTO ynpaBneHus ¢ npeobpasosaTenemM 4acToT
BTopuuHbIn uHTEpdeic: paboure napameTpsl, MHGOpPMALIMS O
Broke, Nonb3oBaTenbCkUe TEPMUHAMLI M 0TOBpaXeHNe
COCTOSIHWS CUCTEMHBIX TEPMUHAMNOB CUCTEMbI YaCTOTHOMO
ynpaeneHus ¢ npeobpasoBaTenem 4acToT

BTopuuHbIn uHTEpdeic: xypHan paboTsl, ypHan onepawuin,
XYpHan curHarnos TPEBOTU 1 0TOBPaKEHWE AaHHbIX O
HEeMCrpaBHOCTSAX CUCTEMbI YACTOTHOrO YNpaBNeHus ¢
npeobpasoBaTenem YacTot

BTopnyHOE MEHIO - MHTEPMENC MOHUTOPUHIA JAHHBIX,
oTobpaxaeMblil B BUAE KpUBOM POPMbI CUrHana.

Bbixon BosBpaTt k MeHt0 Bxoga

OcTaHoBKa ¢
3aMefsIeHNEM

C6poc

Hactpoiika napameTpos

MrHoBeHHOE coobLeHe
4 KHonka dhyHKLmA

JKypHan onepavun

MOHI/ITOpVIHF [aHHbIX

3.3.4 BTopuyHbIi UHTepenc

3.3.4.1 BropuyHbIN nHTEpdeiic pacluMpeHHbIX KOMaHA

OTO MEHK B OCHOBHOM MCMOMb3yeTcs [N YnpaBreHus KoM. LWkadoM CUCTEMbl 4acCTOTHOMO YMpaBreHns ¢
npeobpasoBaTenemM YacToT, kak 3obpaxeHo Ha Puc. 3-21.

Puc. 3-21 BTopnyHbIin UHTEPdENC paciLMpeHHbIX KOMaHL

®
I nvt BricokoBOIBTHASA CHCTeMa JacTOTHOro ynpasieHus GD 5000 2023-12-01 14:1633

B N -

KommllIxad Vipae [IBrnx

Brbop v Komulllxah

s G

Qs3 KM3
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KHonku u
Ne Mnowapka O603HayeHue
Haa COAEpXUMoe
Ecnv kaHan ynpasnexust paboToii ABNSETCS NoKasbHbIM KaHasiom
[Myck NpsMOro  |ynpaBneHus, HAXMUTE 3Ty KHOMKY, 4TOObI NOAaTb KOMaHLy TOMYKOBOrO
BpaLLeHus OBVKEHWS BNepes AN1s CUCTEMbI YAaCTOTHOTO YNpaBneHus ¢
npeobpasoBatenem 4actot
VrpaBneme Ecnv kaHan ynpasnexusi paboToii ABNSETCS NOKasbHbIM KaHasioMm
1 ,cls”»(eHme lMyck 0BpaTHOrO  |ynpaBneHus, HaXMMTE 3Ty KHOMKY, 4ToObl NogaTh KOMaHAy 0bpaTHoro
BpaLLeHus TONYKOBOTO PEXMMa AMst CUCTEMbI YaCTOTHOTO YNpaBMeHMs C
(pacLumpeHHoe)
npeobpasoBatenem 4actot
Ecnv kaHan ynpasnenusi paboToii ABNSETCS NoKasbHbIM KaHasiom
[iBxeHne 0BpaTHOrO |yNpaBeHms], HaXXMIUTE 3Ty KHOMKY, YTODbI nofaTh KomaHay obpaTHoro
BpaLleHuns ABWKEHUst Ansi CUCTEMbI YaCTOTHOTO YrpaBneHus ¢ npeobpasoBaTenem
yacTot
MepekntoueHne
lepeknioyeHne YacToTbl ABUraTens
4acToThI
9 Kow. wkad Pabovas yactota |PaboTa Ha paboyeit yacToTe apuratens
' OBpbIB
P Mpw 06pbIBE BXOAHOTO BLICOKOBONBTHOIO NUTAHMS YKa3aHHOTO
BbICOKOBOJTbTHOMO .
TAHYS ABUraTens pexum paboTbl Apyrux ABUraTenen He OyAeT 3aTpoHYT
OtobpaxeHune CoctosiHue OtoBpaxeHune COCTOSHUS KaXkaoro pasbeanHUTENs 1 BaKyyMHOTO
3 CTaTyC KOM. nepeknoyaTens  |KOHTaKTOpa KOM. Lukada.
wkadga Tekywmn ctatyc  |OTobpaxaeT TekyLmin paboymii cTaTyc koM. LWkada

3.3.4.2 BropuyHbIN MHTEpcheiic HaCTPOIKKU NapameTpoB

Kaxgas w3 credylowux rpynn npenctasnseT coboit rpynny, KOTOpyw HEOGXOAMMO HacTpouTb. Monb3osaTens
HaXIMAET COOTBETCTBYHLLYIO KHOMKY, YTOBbI OTKPbITb MEHI0 HACTPOIKM rpynmbl (DyHKLUMOHANbHBIX KOAOB ANS
COOTBETCTBYHOLLEH (DYHKLMK. BepHyTbCS B NpeablayLLMiA pa3aen MOXHO C NOMOLLbI COOTBETCTBYHOLLEN KHOMKM.

Puc. 3-22 BTopuyHbIn MHTEPENC HaCTpOikK napameTpoB

°
I r\vt BricokoBoIETHAA CHCTEMA 9acTOTHOIO yrpaeaeHHs GD 5000 2023-12-01 14221:05

P2 P3:
IMTapam]Isurl VipaeB extopanm

Pé: P

BxonTepumHans: BrxTepMuHansr

P9 2
pasPID

P14
ae C g

P1 P18: P19:
DyuxullocnenCeazn DyurrEthernet CeassllonlITuser IapamTemr2

=

Korga nonb3oBaTenb HakiMaeT KHOMKY MIHOBEHHOMO COOBLLEHMs!, NOSIBASETCS AOMOMHUTENbHOE MEHH0. BTOpUYHLIN
WHTepdenc B OCHOBHOM oOToOpaxaeT pabouve napameTpel, MHopmaumio 06 arperate, noOnb3oBaTENbCKME
TEPMWHarbI, CUCTEMHbIe TePMUHANbI M APYTYI0 MHhOPMaLMIO CUCTEMbI YNPaBNeHUst YacTOTO BpalLeHus.
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Puc. 3-23 Pabouve napameTpbl

Puc. 3-24 NHdopmaums o brnoke

Puc. 3-25 lNonb3oBaTtenbckuii TepMuHan
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Puc. 3-26 CuctemHble TepMUHarbl

[ ]
I I‘vt BricokoBOIETHAA CHeTeMAa JacTOTHOTo yopaeleHHEs GD 5000 2023-12-01 14:17:50
TapawPa6 Ne Hass Coer Ne Hass Cocr
S101 CoctllirarmakimesTai30B 0
8102 CoctlInrarmaIPTI380B 0
8103 CoctOrpBpemTocTmna 0
Hudobroxa
SI04 CoctPabBentEppmuarllixada 0

5105 (Craryc koHTaETOpa aMopTiaTopa (0

8106 - Muctarmr; 1 JToxTepraman (1]
Hlemaler 8107 Orxas EeHmIUIATOpa 0
8108 Craryc obpaboTen aap. ¢. 0
SI09 (CTaryc cHTH. TepMOTATUIEA 0
CucrTepm sIo CTaTyc HeMCTIp. TepMOFAT-IR 0
Ne Mnowapka KHonku 1 cogepxumoe 0603HayeHue

HacTpoika 4acToTbl CUCTEMbI YAaCTOTHOTO YNPaBneHus ¢
npeobpasoBaTenem YacToThl

YacroTa paboThl CUCTEMbI YACTOTHOTO YNpaBeHns C
npeobpasoBaTenem YacToTbl

OTobpaxaeT TEKYLLWI BbIXOAHOM KPYTSLLMIA MOMEHT CUCTEMBI
KpyTswmin MOMEHT YNpaBEHNS CKOPOCTbIO C NEPEMEHHON 4acTOTON B
MpOLiEHTax OT HOMMHAMBHOTO.

BbixogHOE HanpshxeHe CMCTEMbI YaCTOTHOrO YNPaBNEHMUS C
npeobpasoBaTeneM YacToThbl

BxoaHoe HanpshkeHe CUCTEMbI YaCTOTHOTO YNPaBNeHNs ¢
npeobpasoBaTenem YacToThl

BbIXOAHON TOK CMCTEMbI YACTOTHOTO YNpaBNEeHMs C
npeobpasoBaTenem YacToThbl

BxogHoit TOK CUCTEMBI YaCTOTHOrO ynpaBneHus ¢
npeobpasoBaTenem YacTot

OTobpaxaeT TeKyLLYt BbIXOAHYHO MOLLHOCTbL ABUraTens B
NPOLEHTaxX OT HOMUHAMBHON.

OtobpaxaeT TekyLLyH BXOAHYH0 MOLLHOCTb ABUraTeNs B
NpOLEHTax OT HOMUHAMBHOM.

YacToTa nepegaum

YacToTa paboTbl

BbixogHoe HanpaxeHne

BxogHoe HanpshxeHue

BbixogHom Tok

BxopnHow Tok

BeixogHast MOLHOCTb

BxogHas MOLHOCTb

lNapameTpb! -
1 0/1 COOTBETCTBYET OTKPLITUIO/3AKPLITUK) BXOAHON KNEMMbI
paboThl BxogHas knemma nonb3osarens
nonb3oBarens
BbixoaHas knemma 0/1 cooTBeTCTBYET TOMY, YTO BbIXOAHAA KNemMma
nonb3osartens 1 nonb3oBatens 1 oTKpbITa/3aKkpbiTa.

0/1 cOOTBETCTBYET TOMY, YTO BbIXOAHASA KIEMMa
nonb3oBaTens 2 OTKpbITa/3aKkpbITa.
0/1 cooTBETCTBYET OTKPLITWIO/3aKPbITUIO BXOGHOM KIEMMbI
CUCTEMBI.
0/1 COOTBETCTBYET OTKPLITUIO/3AKPBITHK) BLIXOAHOM KNEMMbI
CUCTEMBI.
®akTop BbIXOAHOM MOLLHOCTH  |Pasmep ¢hakTopa BbIXOAHOM MOLLHOCTH
dakTop BXO4HOW MOWHOCTM  |Paamep dhaktopa BXOAHOM MOLLHOCTY
OdhekTrBHAs COCTABNAOLLAS
BXOZSILLEr0 TOKa
PeakTnBHas coctasnstoLas
BXOJHOrO TOKa
OdhhekTrBHAs COCTABNAOLLAS
BbIXOAHOrO TOKa
Pa3smep peakTuBHOM
COCTaBSIOLLEN BbIXOAHOTO TOKA

BoixMonb3Tepm2

BxogHas knemma cucteml

BbIXO,El,Haﬂ Knemma CUCTeMbI

Pa3smep agphekTMBHOMO TOKa BXOAHOTO TOKa

Pa3smep peakTMBHOW COCTaBNSIOLLEN BXOAHOMO TOKa

Pa3smep aphekTUBHOMO TOKa BbIXOOHOMO TOKa

Pasmep PeakTUBHOIo TOKa B BbIXOAHOM TOKE

-32-



CwcTema YacTOTHOTO YNpaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasoBaTenem YacToTbl Goodrive5000 MpuHUMN AeHCTBUA U KOHCTPYKLMSA NpoAyKTa

Ne Mnowapaka KHonku 1 cogepxumoe 0603HayeHue
HanpsbkeHue WiHbl dasbl U |Pasmep HanpskeHWs WinHbI NOCTOSAHHOO Toka dhasbl U
HanpsbkeHne WiHbl dasbl V' |Pasmep HanpshkeHms WHBl NOCTOSIHHOTO Toka Ghasbl V
Hanpshxenve WwuHbl hasbl W |Pasmep HanpshkeHus LWHbI NocTosHHOro Toka W
Temnepartypa B LiKady Tekyllee 3Ha4eHne TeMnepaTypbl B LKady ynpaBneHus
Temnepatypa hasbl A 3HaveHue TemnepaTypbl dasbl A NepBUYHOIO KOHTYpa
TpaHchopmaropa TpaHcopmaropa
Temnepartypa (pasbl B 3HayeHve Temnepatypbl asbl B nepeuyHOro KoHTypa
TpaHcopMaTtopa TpaHcdopmaropa
Temnepatypa ¢hassl C 3HaveHue TemnepaTypbl asbl C NePBUYHOM KOHTYpa
TpaHchopmaropa TpaHcopmaropa
Temnepartypa asbl a 3HayeHue TemnepaTypbl pasbl @ BTOPUYHOTO KOHTYpa
TpaHcopmaTtopa TpaHcdopmaropa
Temnepatypa hasbl b 3HaveHue TemnepaTypbl hasbl b BTOPUYHOMO KOHTYpa
TpaHchopmaropa TpaHcopmaropa
Temnepatypa ¢pasbl ¢ 3HayeHue Temnepatypbl hasbl C BTOPUYHOMO KOHTYpa
TpaHcopmaTtopa TpaHcdopmaropa
3HayeHve aHanoroBou [MpOLEHT BXOAHOTO HANPSIKEHMS MW BXOLHOTO TOKa,
BennymHbl Al COOTBETCTBYIOLLMI aHANoroBoMy Bxoay 1
3HayeHue aHanorosoMm [MpOLEHT BXOAHOMO HaMpsKEHUs UMK BXOGHOTO TOKA,
BenuyuHbl Al2 COOTBETCTBYIOLLMI aHAINOroBOMY BXozy 2
3HayeHve aHanoroBou [MpOLEHT BXOAHOTO HANPSHKEHMS MK BXOLHOTO TOKa,
Benu4uHbI Al3 COOTBETCTBYIOLLMI aHAINOrOBOMY BXoay 3
3HayeHue aHanorosowm [MpOLEHT BXOAHOMO HaNpsKeHWs!, COOTBETCTBYHLLMIA
BenuyuHbl Al4 aHarnorosomy Bxogy 4
3HauyeHne aHanoroso [MpOUEHT BbIXOAHON (OYHKLIMM, COOTBETCTBY LA
Benn4unHbl AOT aHanoroBomy Bbixogy 1
3HayeHue aHanorosom [MpoUEHT BbIXOAHON (DYHKLIMK, COOTBETCTBYHOLLMIA
Benu4mHbl AO2 aHaroroBoMy Bbixogy 2
3HauyeHne aHanoroso IMpOUEHT BbIXOAHON (OYHKLIMM, COOTBETCTBY LA
BennyuHbl AO3 aHanoroBoMy Bbixogy 3
3HaueHne aHanoroso [MpOUEHT BbIXOAHON (OYHKLIMM, COOTBETCTBY LA
BennyuHbl AO4 aHanorosomy Bbixogdy 4
3HayeHue aHanoroBom [MpOUEHT BbIXOAHON (DYHKLIMK, COOTBETCTBYHOLLMIA
BennyuHbl AO5 aHanoroBOMy BbIX0gy 9.
lMNepepava PID MMpoueHT HacTpoviku PID-perynsaTopa
OCPID Mpouext OC PID
Temnepatypa gauratens 1 |Otobpaxaer TemnepaTtypy kaHana geuratens 1
Temn[lBur2 OtobpaxaeT TemnepaTypy kaHana asuratens 2
Temn[surd OtobpaxaeT Temnepatypy kaHana asuratens 3
Temn[surd OtobpaxaeT Temnepatypy kaHana asuratens 4
Temn[Burd OtobpaxaeT TemnepaTypy kaHana gsurarens 5
Bubpauus geuratens 1 OtobpaxaeT amnnmTyael BUOpaLmmn kaHana gsuratens 1
BuGpauws geuratens 2 OtobpaxaeT amnnuTyabl BUOpaLmm kaHana asuratens 2
Bubpauus guratens 3 OtobpaxaeT amnnnTyael BUOpaLmmn kaHana geuratens 3
Bubpauus geuratens 4 OtobpaxaeT amnnnTyabl BUOpaLmmn kaHana geuratens 4
Bubpauws geuratens 5 OtobpaxaeT amnnuTyabl BUOpaLmm kaHana asuratens 5
MoTpebneHue aneKTpo3Heprum B y
KonnyecTBo pacxogyemon anekTpoSHEPTN B CEKyHAY
cekyHay
O6Lwee notpebneHre 06 .
LLee Kon-Bo NOTPebseMon aneKTposHeprim
3NEKTPO3HEPrum
9 MapameTpbl  |3TOT MHTEPENC B OCHOBHOM 0TOOpaxaeT MHEOPMALMIO O KaxaoM Broke CUCTEMbI YaCTOTHOTO
Broka ynpasneHus ¢ npeobpasosaTenemM 4acToThbl
No OtobpaxaeT HoMep KrneMMbl NoMnb30BaTeNs
3 Knemma OYHKLAN KTEMMb OTobpaxkaeT (hyHKLMIO KNEMMbI, 3a4aHHYI0 KogoM. OyHKLmMs
nonb3oBsartens MOXET ObITb N3MEHEHa
CoctosHue CooTBeTCTBYHOLLEE COCTOSIHME NOM30BATENBCKOM KnemMMmbl: 0
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um 1.
Ne OtobpaxeHne HOMEPOB KIeMM CUCTEMbI BBOAA U BbIBOAA
HacTpoiku (yHKLMIA, COOTBETCTBYHOLLME KaXO0M
4 |Knemwma cuctembl OYHKLMN KNeMMbI P by W ylouy A
NPOHYMEPOBAHHOM KremMme, He MOTyT BbITb U3MEHEHbI
CocTosiHue Crartyc cuctemHomn knemmbl; 0 unu 1

3.3.4.3 BropuuHbIii UHTepdenc xypHana paboTbl

Korga nonb3oBatenb HaXMMaeT KHOMKY 3anycka, NOSBNSETCSA 3TOT MHTepderc B Hem, B OCHOBHOM, oToBpaxaeTcs
XypHan paboTbl, XypHan onepawuu, 3anucy aBapUiHbIX CUrHanoB, 3an1cu HeUCNPaBHOCTEN U ApYryl0 UHGOPMaLMO
CUCTEMbI YaCTOTHOrO YNpaBneHus.

Puc. 3-27 XypHan pabotbl

I ————
I R R B R

Puc. 3-28 XypHan onepauuit

2023-12

___n
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Puc. 3-29 XKypHan curHanusaumm

Puc. 3-30 XKypHan HeucnpasHocTel

2023-12

-——_n

3.3.4.4 BropuuHbIii MHTepdenc MOHUTOPUHIA AaHHBIX

B uHTepdhence MOHUTOpUHIa JaHHbIX B OCHOBHOM 3aMnyChIBAETCS COCTOSHME AaHHbIX MY Bo Bpems paboTsl, koTopble
oTobpaxaloTca B BuOe KpMBOW Ha rpacduke. OTcnexvBaeMbiMi NapameTpami Mo YMONYaHUIO SBMSIOTCS BXOLHOE
HanpsikeHue, BbIXOOHOE HanpshkeHne, BXOAHOM TOK, BbIXOAHOW TOK, 3afaHHas yacTota, paboyas yactoTa. MoxHo
HaumeHoBaHWeaTb Ha HauMmeHOBaHWeaHue napameTpa B neBoit yactu Benoro nons, 4toBbl W3MEHUTL afpec
napameTpa 471 MOHUTOPWHIA [pYrX MapameTpoB; Takke MOXHO HaxaTb KpUBYK B MpaBoii yactu Geroro nons,
4T0ObI CKPbITH €€. IMonb3oBaTeny MOryT BoIOMPaTh, MCMNONBL30BATL I 3Ty (HYHKLMIO, @ TaKKe NEPEKIoYaThes Mexay
OTKMIOYEHHBIM W BKMKOYEHHBIM PEXUMaMK C MOMOLLBIO KHOMKK €O 3HaUKOM. MOXHO YCTaHOBUTb KOOPAMHATHI KPUBOI B
Ymax u Ymin B neBoM HxHeM yriy. KHomka «3KCMopTMpOBaThb 3anmuCb» MO3BOMSET SKCMOPTMPOBATL 3anucu
napameTpoB 3a NocneaHne 5 gHen.
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Puc. 3-31 UHTepchec MOHMTOPUHIa AaHHbIX

[

3.3.5 UnHTepdpeiic TpeTbero ypoBHs

Kpome BTOpUYHOrO MHTEPCDeca HaCTPOMKI NapaMeTpoB, Takke ecTb MHTepdeic TpeTbero ypoBHs. Ero cogepxumoe
KpaTKO NPeaCcTaBeHo HUKeE.

3.3.5.1 UnTepdeiic TpeTbEro YPOBHSA rpynnbl PyHKLUMOHANBHLIX KOAOB

B rnaBHOM MeH0 B OCHOBHOM OTOBGpaxaeTcs 3HayeHWe U CTaTyC Kaxporo koga dyHkuwu. Momnb3osatenu moryT
HaXaTb Ha COOTBETCTBYHOLMIA kog (DyHKLMK, 4YTOObI HACTPOUTb WAM M3MEHWUTb €ro. Benbil LBEeT 03Hayaet, yTo
3MEMEHT MOXHO U3MEHUTb, CEpbIi - 3NEMEHT JOCTYMEH TOMBKO S YTEHNS.

Puc. 3-32 WHTepdhenc TpeTbero ypoBHs HAaCTPOEK napamMeTpoB
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3.3.5.2 UnTepdeiic TpeTbEro YpOBHA NaHenu peaakTMpoBaHus
Puc. 3-33 MHTepdheiic HAaCTPOMKM NaHeNM peaakTMpOBaHMs

T'pyrna: P0.00 BetbopCricoYpen

Enunmia: 3uaaVerpoiictea: 0

Huanazon: 0~0 Tex3uas: 0

Hamennts: MoxHO M3MeHNTS B M0boe BpeMa

| OK R Omesa

3.3.6 [ipyroe MeHio

3.3.6.1 BupTyanbHasa knaBuatypa

Beog nporpamMmHOro obecneyeHus CEHCOPHOTO dKpaHa OCYLLECTBMSETCS C MOMOLUBK) BUPTYanbHOWM KnaBuaTypbl, U
nocre HaxaTtus nonb3oBaTeNieM MosBMAETCS BCMIblBalOLEee OKHO, kKak Ha Puc. 3-34. B uHTepdheiice nporpammHoi
KnaBnaTypbl HEOBXOAMMO HaXaTb Ha COOTBETCTBYIOLLEE 3HAYeHWe, YTOObI 3aBEepLUNTL HACTPOIKY.

Puc. 3-34 BupTyanbHas knasuatypa

1 2 3 A B <=
4 5 6 © D CE
7 8 9 E F Del
- 0 . Exit Enter

3.3.6.2 OTobpaxeHue cTatyca balinaca A4enku

3 mHGhopMaLmMOHHOTO MHTepdeiica YCTPOMCTBA MIHOBEHHOTO COOOLLEHUS! MOXHO BOWTU B WHTEPENC COCTOSHWSA
aiinaca M NpocMOTPETb COCTOSIHME BCEX YCTPOWCTB. [ns AanbHenwei HacTpomku bannaca HyXHO OnpesenuTb,
HaXOAMTCS 11 YCTPOWCTBO B 3TOM COCTOSHUM.

Puc. 3-35 MHagukaums coctosHns barnaca brnoka

CocrBnoxa: Her xordHrypainn: - cepsiil, CTAHTAPTHLII - 3e0eHbIL, faiimac - :Ker g

D T By E T b e BT B e @ e T B e T B

I]’y'-m. dafmac &
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3.3.6.3 lononHUTeNbHbIE MEHIO IMABHOIO MEHIO

I'Ipmmeanme: B MEHI BXOAa B CUCTEMY MOXHO TPWXAbl HaXaTb CKPbITYIO KHOMKY B BEPXHEM JNIEBOM W MpaBOM
BEPXHEM yrny Ana Bbl30Ba AONOIHUTENbHBLIX MYHKTOB MEHIO.

Puc. 3-36 MeHio Bxofa B cuctemy, MHTEPEIC SONOMHUTENBHOMO MEHI0

sk

MpocsorpiHimenenne [P

Hsmennts nmapoas

Jamice YViamesa

—

1. Asbik

Mocne HaxaTusi KHOMKY NOSIBISIETCS MEHIO NapaMEeTPOB, 1 Bbl MOXETE BbIOGpaTh si3blk CEHCOPHOTO akpaHa W IoroTun B
COOTBETCTBMM C noTpeGHOCTAMK mpunoxenusi. Mocre BbiGOpa nepe3anycTuTe CEHCOPHbIN 3kpaH, W cucTeMa
aBTOMATUYECKM CMEHUT SA3bIK.

v
IMogreepmare!

m

2. TlpocmoTp u nameHeHue IP

OcHoBHas (byHKLKS - NPOCMOTP M U3MeHeHme IP-agpeca ceHcopHOro akpaHa, IP-agpeca M4, macku noaceTw, Lwntosa
u MAC-agpeca ¢ NOMOLLbIO CBA3M MeXOy CEHCOPHbIM 3kpaHoM u MY B pexume HacTpoitku. Kpome Toro, koraa MY
MOAKIIOYEH K HECKOMbKAM CEHCOPHbIM 3KpaHam, HeobXO0auMmo M3MeHWTb AaHHble IP ceHcopHoro akpaHa. [pw
HacTpolike 3HayeHue HacTpomku IP CEHCOpHOTO 3kpaHa AOMKHO HAaXoaWUTbCS B TOM XE CErMEHTE CeTW, YTO U
IP-agpeca MY. Kak npaBuno, 3HayeHusi IP-agpecoB CEeHCOpHOro akpaHa v MY ycTaHaBnmBatoTCs 419 CErMeHTa ceTy
192.168.1.%.

#TpumeyaHme: nepes NPOCMOTPOM PeXMMa KOHUrypauum Heobxogmumo cHavana yctaHoeuTb DIP-nepekntovatens
Ha naHenu ynpasneHus B cocTosHWe «KoHdurypaums». Tonmbko MOCMe MpaBMIbHOW YCTAHOBKM COCTOSIHMS
DIP-nepekntoyatens Bbl CMOXeTE NPOCMOTPETb OCTOBEPHYO MHEPOPMALMIO.
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HMI IP ‘0.0.0.0

GD5000 IP ‘192.168.1.2

M 110 ‘0.0.0.0

|
|
MackallogceTn ‘U.U.U.U ‘
|
|

MAC ‘0.0.0.0.0.0

Komgurypanus [P-agpeca:

1. Hemerrre GDI000 IP g2 152.168.105.2, HMI 5a 192.168.105.222 & ToMm ®e CerMaHTS 0STH, HAEATE
wCoxpanuTe:

2. OremosETE oT ceTi, s SW3 1 5W4 masroit matst & nonowesn O [TogemosuTs K C2TH, & 3T0T

MOMEHT HeOOXOZHMO EEMONHHTE EOHGHIVPAIHID CEASH PEEHMOE Ha C2HC. SKPaH:S H YVIIDAETSHHE

3. Hzmerure GD5000 IP 52 meobxommmoit appec (HMI IP 5= ) <

4. OremouuTe o ceti, wome §W3 & §W4 massod mare & OFF, .

GD5000 IP u HMI IP 5a tpebyeuse agperes, maxats «Coxpanutey, P Gyner mememem"

3. W3meHeHue napons

Mocrie HaxaTWsi KHOMKY MOSIBNISIETCS MEHK0 OMUMA, B KOTOPOM MOXHO W3MEHWUTb Maponb Ans BXoga B cUCTEMY
ornepaTopa Unu aagMUHUCTpaTopa B COOTBETCTBIM C NOTPEGHOCTSMMU MPUITOKEHMS.

Hwmalloass IOuepaTop v

Crapeiii mapoas I

Hogrii napoas I

HMoaTeepanTs Dapois I

=

4, YpaneHue xypHana

HaxaTie 3TOM KHOMKM Bbl3blBAET COOTBETCTBYIOLIEE MEHIO, FA€ MOXHO YAanuTb CUCTEMHbIE 3amuch CEHCOPHOTO
akpaHa. OTa (DYHKUMS OYUCTUT BCe 3anuCaHHble [AaHHble W WMHGOpMaUMo, MO3TOMY WCMONb3yiiTe ee ¢

OCTOPOXHOCTbIO.

Voamms

Voamire 3armice ;
3amiceOnoEem e

Voamrs Voamrms
3ammceOneparpm SamresOumbox

Voame samics o GopMe EOMHEL

ViamreBee3amicn
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4 MoHTaX 1 npoBoAKa

BbicokoBonbTHble YHMBEpcanbHble MY cepum GD5000 HeobxoauMo ycTaHaBnMBaTh B COOTBETCTBYIOLLMX MECTax U
MPOCTPaHCTBaX B COOTBETCTBUM C Pa3NMYHbIMKM YCTOBUAMI paboThl. B Xofe MOHTaxHbIX paboT 3akasumk AOMKeH
y4MTLIBaTL CXEMY (PyHAAMEHTA 1 TpebOBaHUS K YCTAHOBKE, MPEAOCTABNEHHBIM NPOU3BOAUTENEM.

4.1 YcnoBsusa ycTaHOBKM

4.1.1 TpeboBaHue K OKpyKatoLien cpeae

1. Y70 KacaeTcs ycrnoBuii ycTaHOBKM 060pyaoBaHms, He0bX04MMO crneaoBaTh cneaytoLlen Tabnuue.
Tabn. 4-1 Ycnosus ycraHoBku 060pynoBaHNs

MyHkT OnucaHue
MpeBbiwenne  |Mpu pabote B ananasoHe o1 -10 °C go 40 °C moxeT noTpeboBaTbCs NpeaBapUTENbHbIA HAarpeB, eCnn
Temnepatypbl  [Temnepatypa Huxe 0 °C; npu Temnepartype Bbiwwe 40 °C TpebyeTcs CHKEeHMe HOMUHANBHBIX

cpeabl xapaktepucTuk. CpeaHee 3HaveHme 3a 24 yaca [JOMKHO HaxoanTbes B AnanasoHe ot 5 °C go 35°C.
[omkHa 6biTb MeHee 50% npu makcumanbsHomn Temnepatype 40°C;

OtHocuTenbHas 0 0 .
BAXHOCTD THOCUTENbHAS BNAXXHOCTb HE JOMKHA NpeBbiwaTth 85% npu HU3KUX TemnepaTypax;
bes koHpeHcaTa.
Mpw BbicoTe Hxe 1000 M 1 Bbiwe 1000 M 1 HEOBXOAMMO CHU3UTL HOMUHATBHBIE XapPaKTEPUCTHKM.
Beicota (3apaHee coobLuuTe NPOM3BOAUTENIO, eCr coBUpaeTech UCMoNb3oBaTb 0BOPYA0BAHME NPK BbICOTE Bbille

1000 m).

[aBnexuwe Bo3gyxa |[JomkHo HaxopuTbes B gmanasoHe 860-1060 kla.

Mbirb B NEKTPOTEXHNYECKON JOMKHA ObITb NPUMEPHO PaBHa aTMOCHEPHON MbINK, 1 HE AOMKHA
COLepaTb XenesHoro NopoLLka, YacTHL, CUAMKOHA U T. M.

KavecTBo BO3ayxa

ArpeccyBHble rasbl KoHLeHTpaLust
Ceposogopog (H2S) <0,001 ppm
[uokeng cepbl (SO2) <0,05 ppm
Xnop (Cl2) <0,1 ppm
akTop Koppo3uu Ammnak (NHs) <0,1ppm
Okeug asota (NOx) <0,02ppm
030H (03) <0,002ppm
Xnoposogopog (HCI) <0,1 mr/m 3

2. Y7o KacaeTcsi cpefibl XpaHeHus yCTpolcTea, HeobX0aMMO CriefoBaTh creaytolen Tabnuue.

MyHKT Onucanue
OtHocuTenbHas |-40 go +70°C, u3meHeHue TemnepaTypbl BO3oyxa
Temnepatypa  |meHee 1°C/MuH.
OTHocuTenbHas
BNaXHOCTb

He xpaHuTe B MecCTax, rge peskue M3MEHeHMs
Temnepatypbl MOTYT TMpUBECTM K 06pa3oBaHmio
MeHee 95% KOHZeHcaTa u 3amep3aHuio.

He nopsepraiite BO30eNCTBUIO NPSAMbIX CONHEYHBIX NYyYel, NbIn, arpecCuBHbIX U

Cpepna xpaHeHus y
JIerkoBOCn1aMeHALLNXCA ra3oB, Mac/gHoro TymaHa, napa unu KanaroLlien Bodbl.

MpumeyaHue: HenpaBurbHOE XPaHEHWE CUIMOBOrO SMEKTPOHHOTO 0BOpY[OBaHUA MOBMMAET Ha CPOK CRyXObl
obopynoBaHNs 1 Aaxe NPUBOANUT K ero HenpaBunbHOWM paboTe. Ycnosus cpebl XpaHeHs JOMKHbLI COOTBETCTBOBATH
craHpaptam IEC61800-4 (GB12668.4-2006), Y/IK 621.3:658.78, GB4798.1-88.

Obwwe TpeboBaHus:
A.  He cTaBbTe ero npsmMo Ha 3emrio, a NOCTaBbTE Ha MOAXOLSLLYHO OMopy.

B. Mpn Hanuumm BnusiHWA BRaru cnegyeT Ao0aBuTb COOTBETCTBYIOLLEE KONMYECTBO BRAronornoTUTENs: Kaxhas
eavnmua enaronornotutens (30 r) nornowaet 6 r Bnaru. B 3aBWCMMOCTM OT WCMOMb3yeMOro YNakoBOYHOTO
MaTepuana Bam noTpebyloTCa CrneaytLlee KONMYeCTBO BRAronornoturens. MNonuatuneHoBas MeTannmyeckas
nneHka: 10 WT./kB. M, aNtOMUHUEBAS NNEHKA: 8 LUT./KB.M.

C. MCHOﬂbSyVITe MONUSTUNEHOBbIN Martepuan nnn metannmn4eckyro antoMmMHUEBYHO MIMEHKY B Ka4yecCTBe 3aI.LI,VITHOl7I
YNakoBKK Ana npeaoTepalleHna NpOHMKHOBEHWA BNaru.
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D. epuoanyeckme NpOBEPKN: B TEYEHWE BCETO NEPUOAa XPaHEHWS eXEeMECSYHO MPOBEPSATE YCIOBUS XPaHEHNS
obopynoBaHMss W COCTOSHWE YMakoBkM. Ecnu obopydoBaHWe MOBPEXOEHO, HEMEeANEeHHO uccrnemyiTe
nospexaeHne 00OpYOOBaHMS M YCTpaHUTE NpUYMHY MOBpeXaeHns obopynoBaHus. OTpemMoHTMpYiiTe
noBpexaeHHoe 00opyLoBaHME Nepen ero MOMELLEHWEM Ha XpaHeHWe B COOTBETCTBMM C BbILUEYKa3aHHbIMM
TpeboBaHMAMM.

3. UYro kacaetcs XPaHeHUA 3anacHbIX vacTeit, 4Tobbl rapaHTMpoBaTtb, 4YTO 3anacHble YacTu He 6yﬂyT noBpexaeHobl,
cneayet NpuHATb BO BHUMaHue cneaytollee:

Mocne nony4YeHnst CUCTEMbI YaCTOTHOTO YNPaBNEHUS C BbICOKOBONbTHLIM NpeobpasoBaTeniem Goodrive5000 cneayert
HEeMeLeHHO MPOBEPUTL, He MOBPEXAEHb! N 3anacHble YacTu. Ecnu oBHapykeHbl NOBPEXAEHUS 3anacHbIX YacTen,
Heme[nieHHo cooblwmTe 06 3TOM B Hally KOMMaHWI. B TeuyeHwe rapaHTWUIHOTO Cpoka KayecTBa MPOAYKUMW Halla
KOMMaHWsa He NpUHUMaET Ha Cebst rapaHTUIHYI0 OTBETCTBEHHOCTb 3a YLepd, NPUYUHEHHBI BHELUHAM BO3LEMCTBUEM
WNW BHELWHeW cpefoi. YToBbl MpefoTBpaTWTL MNOBPEXAEHME 3anacHbIX YacTer o6opynoBaHMsi B TeYeHue
rapaHTUIHOIO CPOKa, CeayeT 0BpaTUTb BHUMAHMWE Ha criegytolime nyHKTbI.

A Mpumeyanus

e  MecTo XpaHeHus JOMKHO ObiTb 3alluLieHO OT BUOpaLuMi 1 YAAPOB 1 3aLUMLLEHO OT NOBPEXAEHWN, BbI3BAHHbIX
BMaroii, MOPO30M, TEMNEPaTypPOiA, NbINbIO 1 MECKOM.

e YCnoBus OKpYXatoLen cpeapbl JOMKHbI COOTBETCTBOBATbL TPebOBaHMAM MO TemMnepaType 1 BNaXHOCTU: 3anacHble
YacTW BOMKHbI XPaHUTLCS B CyXOM OPUTMHANBHOM YNaKoBKe, 3aLUMLLEHHON OT HAaCEKOMbIX, U XpaHUTbCH BAANMN OT
arpeccuBHbIX rasos.

e  OTHocuTENbHas BNaXHOCTb Bo3fyxa: MeHee 95%, TemnepaTypa XpaHeHus 3anacHblX YacTelt JomkHa ObiTb OT
-5°C po +55°C.

e  [leyatHble nnatbl HEODXOAMMO XpaHWUTb B AHTUCTATWYECKMX YMAKOBOYHbIX MakeTax, M3 KOTOpbIX He Oyaet
npoTekaTb Bnaro3aluTHbIN areHT. OH JOMKeH XPaHUTbCS BAanu OT arpecCuBHbIX ra3oB, COAEPXalyuxX Corb,
Lienoyb unu gpyrue NpuMecH, KOTopble MOryT NOBPEANTb NeYaTHYHo nnaty. Takke HeAonyCTMMO 3aMopaxuBaHue.

e B 0Onoke nuTaHMs YCTAHOBMEH ANEKTPONMUTMYECKWIA KoHAeHcaTop. Ero anekTpoTexHuyeckne XapakTepucTuku
YXyALLAKTCSA, €CNM OH ANUTENbHOE BPEMS He HAaXoaMTCs nog HanpsikeHneM. Ero cnegyeT xpaHuTb, noaasas Ha
HEero nuTaHne OAnH pas B roa.

e  Ecny Bbl 0BHapyxuTe, YTO MaKCMarnbHO LOMyCTUMas BNaXHOCTb BO3MyXa NpeBbilleHa, Bam creayeT obecneunTtb
YCNOBMS OKPYXXalOLLielt Cpebl ANs XpaHeHWs 3anacHbIX YacTen ¢ NOMOLLbo 0CoBbIX Mep, TakiX Kak OXnaxaeHue,
oborpes u cyLLka.

4.1.2 PexomeHaaumm no yctaHoske Y.

Utobbl y3HaTb pa3mep Likada Ans MOHTaxa, rabapuTHble pasmepbl U CXEMY YCTAHOBKM HUKHEN NaHemnm CUCTEMbI
YaCTOTHOTO  ynpaBneHus C  npeobpas3oBaTeneM  4acToT, HYXHO  00paTuTbCi K COOTBETCTBYHOLLMM
WHXXEHEPHO-TEXHNYECKUM YepTexam. Bee Wwkadbl crieayeT ycTaHaBnMBaTh, Kak NOKa3aHO Ha YepTexax, 0CTaBnss no
nepyMeTpy AOCTAaTOMHO MecTa Ans 0becneyeHnst MpUToKa BO3Ayxa M MaKkCUMarbHOTO OTKPbIBAHWS ABEPEN, a Takke
MecTa, Heobxoammoro ans obcnyxusaHus. HyxHo obecneuntb OCTYN K OCHOBAHMIO YCTAHOBKW (MPOMEXKYTKM MEXay
npoxogamn W T.[4.) M NpenocTaBuTb MECTO ANS TPAHCMOPTMPOBKA BCMOMOraTensHOro 060pyaoBaHUs CUCTEMbI
4aCTOTHOTO YNpaBneHus.

Puc. 4-1 Cxema ¢ TpeboBaHNAMM K MOHTaXy CUCTEMbI YaCTOTHOTO YNpaBneHus ¢
BbICOKOBOMbTHLIM Npeobpasosatenem YactoTbl 1 (BUA cniepeam, EAMHULA M3MEPEHNS: MM)
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Puc. 4-2 Cxema ¢ TpeboBaHUSIMW K MOHTaXy CUCTEMbI YACTOTHOTO YNPaBeHus C
BbICOKOBOMbTHLIM NpeobpasoBaTenem YactoTbl 2 (Bug cOOKy, eQMHNALA MBMEPEHNS: MM)

MpenstcTaine

= 600 == 1500

i e 10#LUennepHas
- " cramb

KabenbHblit
KaHarn
(Tnybuha [ /
\ . = | 800-1000) = A
‘ 110¢

Puc. 4-3 Cxema ¢ TpeGOBaHMHMVI K MOHTaXy CUCTEMbI YaCTOTHOrO ynpaBneHna ¢
BbICOKOBOJTbTHbIM npeo6pa3OBaTeneM 4acToTbl 3 (BM,E!, C60Ky, eanHnUa N3MepeHuna: MM)
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X — (Tny6uHa k> P Lom Vi 8 w2 (FnybuHa = =
\ % 800-1000) S R S i 5 i e e 800-1000) Sl i lh

1100 \ 1100 \
\, BetoH C20 & BetoH C20

Puc. 4-2 Mnowaaka ans ycTaHoBKM

MuHMManbHas WWpYHA OKPYXaloLLWX NPOXOA0B BO3e CUCTEMbI YaCTOTHOIO YNpPaBIieHus C
BbICOKOBO/bTHLIM Npeobpa3oBaTesieM YacToT

Cnocob pasmeLLeHus Mpoxog obcnyxuBaHus Mpoxog Ans paboTthl
PacnonoxeHnue B fiBa psaa 0,6m 2,0M1,5m
PacnonoxeHue B 0auH psag 06Mm 1,5m

4.1.3 PekomeHaauum no cucteme oxnaxaeHus

CMm. nyTb OXMaxgarowlero Bo3gyxa CUCTEMbI PerynMpoBaHus 4acToTbl BpalleHus Ha Puc. 4-4 Ytobbl obecneuntsb
[OCTaTOYHbIA OTBOA Tenna, Heobxoaumo ybeanTbCs, UTO PACCTOSHAE MEXOY BEPXHEN YaCTbK) CUCTEMbI YaCTOTHOTO
ynpaeneHusi C BbICOKOBOMbTHBIM NpeobpasoBaTefieM YacToTbl UM MPOCTPAHCTBOM HA Kpbille COOTBETCTBYET
COOTBETCTBYHLUMM FOCYAAPCTBEHHBIM HOpMaM. YToObl elle Bomnblue CHWU3MTL TeMMepaTypy OKpyXarowen cpemsl,

nonb30BaTENN MOTYT YCTAHOBUTb LIEHTPann30BaHHble BEHTUNALMOHHbIE KaHambl, YTOGbl HANPaBNSTL rOPSYMA BO3AYX
yepe3 LEHTPOOEXHbIE BEHTUNSTOPbI HAPYXKY.
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Puc. 4-4 Cxema oxnaxaeHusi CUCTEMbI HYaCTOTHOrO ynpaBneHna ¢ BbICOKOBOJbTHbIM npeoﬁpaaoBaTeneM 4acToT

LieHTpobexHbIi
BEHTUNATOP
—“\\
HanpasneHue ~
p e
roToka Bo3fyxa
(OnHOCTOPOHHM
noToK Bo3ayxa) OunbTp

Cunasoit

6n

[ ]

ICun
6n

[ ]

ICun
67

(I

4.1.4 MpoekTupoBaHue yHAaMeHTa

lUkacp yHMBEpcarnbHOM CUCTEMbI 4aCTOTHOTO YMpaBNEHWs C  BbICOKOBOMbTHbIM NpeobpasoBaTteneM 4actoT
Goodrive5000 pomxeH ObITb YCTaHOBMEH BEPTWKANbHO Ha NMTOM Xene3obeTOHHOM (yHAAMEHTe C MAOCKUMM
WwBennepamu, a oblias HepoOBHOCTb MOBEPXHOCTWM AOIKHA COCTABNATb MeHee 5 MM. OyHAameHT JOmkeH ObiTb
W3roTOBMEH M3 HETOPKOYEro MaTepumana, UMETb rmagkylo HeabpasuBHY0 MOBEPXHOCTb, ObiTb BMIArOHEMNPOHMLIAEMbIM
BblJEPXKMBATbL BEC CUCTEMbI YACTOTHOMO ynpaBereHws ¢ npeobpasosatenem yactoT. KabenbHble kaHarbl AOMKHbI
ObiTb  M3rOTOBMEHbl M3 HEropYero Matepuana, WMeTb HeabpaswBHble MOBEpXHOCTM, OblTb BRaro- W
MbINEHENPOHULIAEMbIMU, @ TaKKe UMETb CPeACTBa, NPeAoTBpaLLaoLLME NPOHUKHOBEHNE XMBOTHBIX.

Puc. 4-5 OcHoBHble TpebGoBaHMS kK MOHTaXY CMCTEMbI YaCTOTHOTO YNpaBeHus C
BbICOKOBOIbTHBIM Npeobpa3oBaTenem 4acToThl

3asemneHue (CunbHbIA TOK) CUCTEMbI
(MeaHblit cTepxeHb 5X50 MM unu I_,
Iy

CTanbHas nnacTuHa)
& Wi #10
LlisennepHas
cTanb

| |

1600mm

COHPOTMEJ‘IeHMe 3asemrneHunsa =i
cucTemb! (crabblit Tok) <4Q g
4
4

1125mm 775mm

(MegnHblit cepxeHb 5X50 MM unm |
CTanbHas nnacTuHa)

Llikacp ynpaBrienus + Wkac Gnoka + wiac ¢ MY

1900mm
L.
Bupg A-A P
1600- ( CN
/4—\ S
e il BknaaHas cTanbHas nnactuHa
1)}_‘ rg Kopnyc wkacha 150X150X10
X T
J 300
CurHanbHbii__|
| kabens
= 400
| KabenbHas —
kapeTka 1. PaavecTute kabenu ynpaenexus u
HU3KOBOMbTHbIE HA BEPXHEM CTaNbHOM
Cunosoit | l—10 yronke 50
kabenb 2. HwxHuin cTanbHoit yromok 50
>/ W /( /‘* npefHasHayeH Ans BBOAA 1 BbIBOAA
BbICOKOBOMbTHbIX kabeneit
3. Topu3oHTarbHoe paccTosH1e Mexay
CTalNbHbIMY yriamin COCTaBRseT
1100 npumepHo 500
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4.1.5 MoHTax wkaca

CwucTema YacTOTHOTO YMpaBreHust C BbICOKOBOMbTHBIM NMpeoGpa3oBaTeniemM YacToTbl NpUBapeHa HenocpeacTBEHHO K
CTanbHOMY LUBENnepy (yHOaMeHTa, a MOAKMoYeHWe LWkada AOMKHO ObiTb BbINOMHEHO MOA PYKOBOACTBOM
CreLManicToB Halliei KoMnaHuu.

A CurHanusaums

e  Ybeoutechb, YTO HWKaKMe NOCTOPOHHME NpeaMeTbl, Takue Kak BOOKHa, Oymara, [peBecHas Lena Wnm
MeTannmYeckme parMeHTbl, He MOMazfakT B LKA W He NPUNKNAKT K PaaMaTopy, MHayYe 3TO MOXET NPUBECTU K
HECYaCTHOMY Cry4ato Unu noxapy.

e  CreayeT ycTaHaBNMBaTb Ha HErOPHOYYKD KOHCTPYKLYMIO, HANPUMEp, Ha CTarbHOW LUBENNep, B MPOTUBHOM Cryyae
MOXET BO3HUKHYTb MoXap.

CrieaytoLume MHCTPYKLMK MO YCTaHOBKE NpeaHa3HaYeHbl ANs TUMYHbIX CUTYaLMiA YCTAHOBKY B MPOMBILLIIEHHOI Cpeae.
Ecnu vcnonb3oBaHue NnaHupyeTcs B 0coBbIX YCMOBMSX, 06paTUTECh B Hally KOMMaHWK 3a NoApo6HON npoLiedypoi
YCTaHOBKM.

1. Mpexae Yem NPUCTYNKUTb K YCTaHOBKE, YOeaUTeCh, YTO BCE paHee YNoMsiHyTble YCMOBUS OKpYXXaloLlen cpefb!
cobnioaeHsbl.

2. VcnonbayiiTe ypoBeHb Ans MPOBEpKM YPOBHA (PyHAameHTa. MakcumanbHO gonycTmast oblyasi HepOBHOCTb
COCTaBnseT <5 MM. ECnv non HepOBHBIN, 3TO MOXET NPUBECTY K AechopMaLim Lwkadha, a Takke HeHopManbHOMY
OTKPBITUIO W 3aKPbITUIO ABEpLbI LKada.

3. Ecnn Bam Heobxoanmo nepemMecTnTb ero, OpueHTnUpyeTecb Ha npegpiayline TDGGOBaHMH Nno nepemMeLleHno
CUCTEMbI YaCTOTHOrO ynpaBsiieHua C npeo6pasoBaTeneM 4acrTorT.

4, OtkpounTe BCE ABEPUDI LKada N BHUMATENBHO OCMOTPUTE CUMCTEMY YaCTOTHOO YNpaBREHUs 1 COMyTCTByloLLee
obopynoBaHne Ha npeaMeT BO3MOXHbIX MOBPEXAEHMIA Mpu TpaHcmopTupoBke. Ecrv kakve-nubo aetanm
MOBPEXAEHbI MMM OTCYTCTBYIOT, HEMEANEHHO CBSKUTECH C HALIMM OTAENOM TEXHUYECKOro O0BCHyXuBaHWS U
TpaHcnopTHON komnaHuern. ObpaTuTe BHUMaHMeE, Kak OTKpbIBAeTCA ABepLia Lkada.

5. TlpoBepbTe, MOXHO NI MOMHOCTLH OTKPbITH M 3aKpbITh ABEpLY Likada. Ecnm HeT, mMectononoxeHus Lwkadga
Heobxogumo oTperynupoBath. [poBepka orpaHNyMTENs ABEpU: MOCME BKIIOYEHUS MUTAHWS, KpOME NepeaHer
[BEpU MaBHOrO LKada ynpasneHws, fpyrne nepefHne W 3afHWe ABepu He MoryT ObiTb OTKPbITHI. [pu
HECaHKLMOHMPOBAHHOM OTKPbITUW JBEPM CUCTEMA NOJACT CUrHAN TPEBOTY.

6. Pabotbl no NnpoBOAKE BHYTPU LLIKa(*)a AO0JDKHbI BbINONHATLCA MOA4 PYKOBOACTBOM I'IpO(*)eCCMOHaJ'IOB HaLen
KOMMaHuu.

Mpumeyanue: obpatnte BHUMaHWe Ha TO, Kak OTKpbiBaeTCA Asepua Lwkada. He nmpunarante ycunui, utobbl
OTKpbITb ABEPb, B MPOTUBHOM Clyyae 0bopynoBaHue OyaeT NoBpeXaeHO.

4.2 NpoBoOAKa MexaHM3ma

4.2.1 TpaHcnopTUpOBKa U NepeBo3ka

BHelwHsas ynakoBka yHMBEPCanbHOM CMCTEMbl YaCTOTHOMO YMpaBMeHMs C BbICOKOBOMbTHLIM Mpeobpa3oBaTenem
yactoT Goodrive5000 MOXET BblgepxuBaTb BHEWHee BO34ENCTBUE MOPCKOWA, HA3EMHOM WNW  BO3QYLUHOW
TPaHCMOPTMPOBKY, OfHAKO HEOOXOAMMO MPUHATL COOTBETCTBYHOLIME 3alUMTHbe Mepbl ANS NpesoTBpaLleHus
MOrPYXEeHUs B BOZY M 3arpsisHEHMs Mbifbto. Takke ChneayeT npefoTepaliaTb MeXaHudeckue NOBPEXAEeHUs W
nocnegcTams rpyboro obpalleHns. ins npasunbHOro obpaLleHus, pasbopkn 1 XpaHeHWs 0bpaTuTe BHAMaHKe, YTo Ha
YNaKoBOYHOW KOpOOKE yKasaHbl BCE COOTBETCTBYHOLME Mepbl MPELOCTOPOXHOCTM U WHCTPYKUMU. PekomenayeTcs
[0BEPUTL MOABEM W TPAHCMOPTUPOBKY CUCTEMbI YAaCTOTHOrO YNpaBneHns ¢ npeobpas3oBaHMEM YacTOT KOMMaHUM C
XOpoLLen penyTaumen.
4.2.1.1 TpaHcnopTMpoBKa

YHnBEpCanbHas cUCTeMa YacTOTHOTO YNpPaBMEHWst C BbICOKOBOMbTHLIM npeobpasoBaHmeM yactot Goodrive5000
MOXHO TPaHCMopTUPOBaTh MoObIMM BULAMM TPAHCMOPTA, TakUMK Kak aBTOMOBMMM, Xene3HOLOPOXHBIA TPaHCnopT,
camorneTbl, kopabmu 1 T. 4. Bo Bpems TpaHCMOpTUPOBKM C U3enuem cneayet obpallaTbCs 0CTOPOXHO, 3anpeLlaeTcs
noasepraTtb ero BO3,E|,el7ICTBVIIO 00XOA UNU CONHEeYHbIX nyqe|7|, a TaKxe CUNMbHOM BI/I6paLlI/II/I, yaapam, HaknoHam unu
nepeBopaYMBaHMIO.
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4.2.1.2 NepeBo3ka

ObBopynoBaHWe yHMBEPCANbHOWM CUCTEMBI YaCTOTHOIO YNpaBneHMs C BICOKOBOMbTHLIM NpeobpasoBaTenem 4acTtoThbl
Goodrive5000 MOXHO TPaHCMOPTUPOBATL ABYMS CNOCODAMM NOCMNEe YNaKOBKMW: BUMOYHBLIM MOMPY34MKOM UMK KPAHOM.

Cnocob 1: BUNOYHBINA NOrpy34mK

Mpy UCIONB30BAHNMM BUIOYHOTO NOTPY34MKa Bbl AOIKHBI CHavana NoATBEpAUTb, YTO rPY30NOALEMHOCTL MOrpy3YMKa
AoMxHa cocTaensTb 6onee 10 TOHH. Bunbl norpysunka gomkHbl 6bITb AnMHON HE MeHee 2,0 M 1 TonwHON He Bonee
90 Mm. Bunbl gormkHbl perynuposatbes B ananasoHe ot 600 Mm o 1200 M.

Puc. 4-6 Cnocob TpaHCMOPTMPOBKY BUAMOYHBIM NOTPY34MKOM

— | CtopoHa
- CtopoHa
& b2y
lNeperopoaka LleHTp
BurnoyHbIit LlenTp BunouHbIn 7| TKecT
norpysunk {f ~ Z/ TAXECTH norpys4nk (5 | B imecsumruing
e =
#TpnumeyaHme:
e  3anpellaetcs 3abupaTthb rpy3 Ha BbICOKOW CKOPOCTH.
e  [lpu packnadblBaHUv rpy3a paccTosHWe MeXay BUNamu crieyeT perynmpoBaTth no Mepe HeobXoauMOCTy (LEHTp
TSKECTW OIMKEH pacrnonaratbCa Mexay Burnamu), 4tobbl cbanaHcpoBaTth Harpysky Ha 4Be BAbI.
e  [nybuHa BX0da BUM JOMKHA KacaTbCs BCEX LUMan B HKHEN YacTu swuka. MNpexae YeM nogHMMaTh, HaKMoHuTe
NOABEMHMK, YTOObI rpy3 MPMONN3MICS K pblyaram Bu.
e  Bo Bpems nogbema unu onyckaHusi rpy30B Morpy34mk AOIMKEH OCTaBaTLCS B FOPU3OHTAITBHOM MONOXEHNM.
e [lepeqn nepemelLieHEM MO FOPU3OHTANM HUXKHAS YacTb 3yOLIOB BUM AOMKHA HAXOAMTLCS Ha paccTosHM 15-40
CM OT 3EMNW UMW NOBEPXHOCTW aBTOMOBMAS.
e  Bo Bpems paboTbl norpy3umka 3anpeLlaeTcs HaxoanuTsCs pagom Bo u3bexaHue Tpaem.
e [Ecnu psoom ecTb Miogu, HyXHO MOAAaTb CUTHam B CBUCTOK, MPEXOE YEM MEOJIEHHO MOKWHYTb 3eMIT0 UMK

TPaHCMOPTHOE CPeACTBO.

Cnocob 2: kpaH

Mpu nogbeme criefyeT MCnomb3oBaTb CTPOMbl BMECTO CTarbHbIX TPOCOB; MPU MOLbEME CTPOMbl AOMKHbI ObiTh
3aLenneHbl B NOMOXEHWe NOgbeMa Ha CTarbHOM LUBENNepe, a PacCTOsIHNE MeXay BEPXHWAM MONIOKEHNEM Kpioka 1
LWkachom AOMKHO COOTBETCTBOBATb YkasaHHOMY MUHMMarbHOMY PacCTOSIHUIO, HanpuMep, kak nokasaHo Ha Puc. 4-7.

Puc. 4-7 Mogbem KOMAMEKTHBIX KOMNOHEHTOB CUCTEMbI YaCTOTHOTO YNpaBNeHuns ¢
npeobpasoBaTtenem 4acToTbl (€4NHULA NU3MEPEHNS: MM)

f

= 1500

YaoGHas ynakoeka
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Mpu U3BNEYEHUM CUCTEMBI 3 1ePEBSHHbIX SLLMKOB, €€ Takke MOXHO TPaHCMOPTMPOBATL ABYMS Cnocobamm: KpaHoM
VMM NOABEMHBIM LIEMHbIM BIIOKOM (UNW KaTKOM [ NEpeMELLEHMs TSKECTE).

Cnocob 1: kpaH Unn NOALEMHBIN LENHOMN Bok.

Puc. 4-8 MNogbem wkada

Cnocob 2: kaTok

OTO caMblil NpOCTOi cnocob. PasamMecTTe HECKOMbKO KaTKOB, PACMOMNOXEHHbIX PSAOM, Ha Mo, MOMECTUTE Lukad Ha
KaTku, 1 nepemeLlanTe KaTki KpyroBbIMW ABWKEHUSMU AN TPAHCMOPTUPOBKW. ([NMHA MpOKATHBIX KaTKOB [OMKHA
npeBbilaTh TOMNWKHY Wkada, AnameTp He JOoMmkeH ObiTb MeHee 50 MM, @ paccTosiHUe Mexay NPOKaTHLIMW KaTkami
He JOMMKHO ObiTb 6onee 500 Mm)

Puc. 4-9 lNepeBo3ka NpokaTHbIM KaTKoM

< <
« P
“ «
<+
<+

-
"ooton'

), //%/////V//////////////

\

4.2.2 Mpuem rpysa

lMocne nonmyyeHUs 3aka3aHHOr0 Bamu BbICOKOBOMLTHOrO OOOPYAOBAHMA 4YaCTOTHOTO YMpaBMeHUs MpoBepbTe
COOTBETCTBME creayowmm TpeboBaHmam. Ecnm Bbino obHapyxeHo, 4To C 3akasaHHbIM rpy30M BO3HMKNA npobnema
WK OH He COOTBETCTBYET 3aKa3aHHbIM XapaKTepucTikam, obpaTuTech K areHTy unu B Grvpkaiwmin oduc Hawei
KOMMaHuu.

1. Heobxogumo npoBepuTb MacnopTHylo TabnuuKy CUCTEMbl YacTOTHOMO YMPaBNEHWS C  BbICOKOBOMBTHLIM
npeobpasoBatenem 4actoTbl, YTODbI MOATBEPAUTL MOAEMb M TEXHUYECKME XapPaKTEPUCTUKM 3aka3aHHOro
obopynoBaHus.

2. lpoBepbTe BHEWHWA BUA HA NPEAMET MOBPEXAEHUA, BOSHWKWMX BO BPEMs TPAHCMOPTUPOBKA W
MOrPy304HO-Pasrpy30UHbIX paboT, HanpuMep, HET N Kakux-NBO MOBPEXAEHUA BHELHEro Buaa Lkada, He
[eopMMpoBaHbI N ABEPLIbI M GOKOBbIE NAHENN, Ha MECTE N1 KOMMOHEHTbI BHYTPY Wkada U T. 4.

3. OtkpoWTe fBepuy lKkada M NPOBEPbTE COCTOSHWE BHYTpM Likadha. MpoeepbTe, He ocnabneHsl nn kaben
yNpaBneHus,, He NPONUTaHbI N BOLOW, HET I B HUX OTCYTCTBYIOLLMX UI NOBPEXAEHHBIX KOMMOHEHTOB.

4. Heobxogumo NPOBEPUTL 3aKa3aHHOE o6opy,qoaaHV|e MO CMUCKY NOCTaBKH, 4TOObI y6e,D,VITbCﬂ B €ro KOMMNJIEKTHOCTU.
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4.2.3 YctaHOBKa Ha MecTo 1 hukcaums

A Curnanusaums

e  Ybeoutech, YTO HWKaKMe NOCTOPOHHME NpeaMeTbl, Takue Kak BOMOKHa, Oymara, ApeBecHas Liena wnm
MeTannuyeckme parmeHTbl, He NoNafatoT B LKA W He NPUNMNAKT K paauaTopy, MHaye 3TO MOXET NPUBECTU K
HECYaCTHOMY CMyYato UM Noxapy.

[ ] Cnep,yeT yCTaHaBiMBaTb Ha HEroprovyrd KOHCTPYKLUWUIO, Hanpumep, Ha cTasbHON Lisennep, B NpOTUBHOM Ciy4ae
MOXET BO3HWKHYTb NOXap.

Cuctema 4acTOTHOTO YNpaBfieHUst C BbICOKOBONBTHbIM MpeobpasoBaTeneM 4acToTbl COCTOMT W3 OZHOMO WM
HECKOIbKMX LUKachoB (B 3aBUCYMOCTM OT MOLLHOCTM, KOMMOHOBKM 1 JONOMHUTENbHBIX akceccyapos). B 3aBucumocTu
OT TpeboBaHMIn OAMH MMM HECKOMbKO LUKAcpoB MOryT OblTb HE3ABMCHMMO PasMeELLEHbl BEPTUKANBHO Ha CTaNlbHOM
LBennepe hyHoaMeHTa C MOMOLUBK KpaHa My BWMOYHOTO norpysqnka. Mocrne Toro, Kak kaabln wkad) cobpaH,
MOAKMIOYEH, YCTAHOBMEH M BbIPOBHEH, OH HEMOCPEACTBEHHO NPUBAPUBAETCA K CTanbHOMY LBEnnepy dyHaameHTa.
Bce paboTbl no npoBogke BHYTPW LKada W Mexay LWkadamy LOMKHbl BbIMOMHATLCS MOA  PYKOBOACTBOM
CMeLmMan1cToB Halein koMnaHuu. B oToenbHbIX cryyasix cunoBble OOk ynakoBbIBAaOTCA W TPAHCMOPTMPYHOTCS
WHOMBMAYANbHO, @ NO NpuBLITUM K MeCTy HasHaJeHWsl YCTaHaBMMBAKTCA B COOTBETCTBYHOLMA Likag nog
PYKOBOZACTBOM CrELMANMCTOB HaLLEN KOMMaHUM.

CnepytoLme MHCTPYKLWM MO YCTAHOBKe NpeHa3HaueHbl AN1s TUMNYHbBIX CUTYaLMi YCTaHOBKY B MPOMBILLIIEHHON Cpege.
Ecrv ucnonb3oBaHue nnaHnpyeTcst B 0CoBbIX yCroBusiX, 06paTuTECh B HaLly KOMMaHWIO 3a NoapoGHOIA NpoLeaypoil
YCTaHOBKM.

1. Tpexae 4Yem MpUCTYNUTL K MEXaHUYECKol ycTaHoBKe, YBeanTech, YTO BCe YCMOBMS OKpYXatoLieih cpembl,
OMMCaHHbIE B MPEeabIAYLLMX NYHKTaX, COBMOAEHDI.

2. McnonbayiiTe ypoBeHb, Y4TOOLI NPOBEPUTL POBHOCTL 6a30BOM NOBEPXHOCTU. MakcuManbHO gonyctumas obuias
HEpOBHOCTb cocTaBnseT <5 MM. EcCnu non HepoBHbI, 3TO MOXeT NPMBECTM K Aedopmauun Likada K
HEeHOpManbHOMY OTKPBITUHK M 3aKPbITUIO ABepLb! LKada.

3. Ecnu Bam HeoBXoauMo MepemMecTUTb ero, OPUEHTUPYETECH Ha Mpedblaylyme TPeGOoBaHUS Mo NepemMelLeHmio
CMCTEMbI YaCTOTHOTO yrpaBneHns ¢ npeobpasoBaTenem YacToT.

4, OtkpounTe BCE ABEPUDI LKada N BHUMATENBHO OCMOTPUTE CMCTEMY YaCTOTHOrO YNpaBneHus 1 CONyTCTBYtoLLee
obopyaoBaHne Ha MpeaMeT BO3MOXHBIX MOBPEXAEHUIA MpW TpaHCmopTMpoBke. Ecnm kakve-nubo getanm
MOBPEXAEHbI UMW OTCYTCTBYIOT, HEMELIEHHO CBSXKMTECH C HALIMM OTAENOM TEXHUYECKOro OOCMYXWBaHUS W
TpaHcnopTHON komnaHueln. ObpaTuTe BHUMaHME, Kak OTKPbIBAETCA ABepLa Lkada.

5. lposepbTe, MOXHO M MONHOCTBIO OTKPLITH M 3aKpbiTh ABepuy Wwkada. Ecrv HeT, MecTononoxeHus wkada
Heobxogumo oTperynupoBath. [poBepka orpaHNyMTENs ABEpU: MOCME BKIIOYEHUS MUTAHWS, KpOME NepeaHer
[BEpW rMaBHOrO Lukapa ynpaBreHus, [pyrue nepefHne U 3agHne ABepu He MoryT ObiTb OTKPbITHL [lpu
HeCaHKLMOHMPOBAHHOM OTKPLITUM ABEPU CUCTEMA NOZACT CUrHam TPEBOTU.

Otperynupyiite LWkad) 1 3aTSHUTE COCEAHME Lukadibl KpenexHbIMM GonTamu.

Mop pyKOBOACTBOM CELMANUCTOB HalLe! KOMMaHWM BbINONHUTE MOAKIOYEHNE MPOBOAKM BHYTPU Lkada, a
TaKKe YCTaHOBUTE U 3aKpenuTe Brok nuTaHms.

Mpumeyanue: wkad dasocasuratoLiero TpaHchopMaTopa LOmkeH ObiTb YCTaHOBMEH OTAEMNbHO, HYXHO 06paTUTL
BHWMaHME Ha TO, Kak OTKpbIBaeTCs ABepua Lkada. He oTkpbiBaiiTe gBepb Lukada C CUNoi, B MPOTUBHOM Cryvae
060pyoBaH1e MOXET ObITb NOBPEXAEHO.

4.2.4 Ytunusauums npoaykTa

A CurHanusaums

e  [lpn yTMnusaumm npogykTa 1 €ro YnakoBKW C HUMM CriedyeT 0bpallaThCs Kak C NPOMBILLIEHHBIMM OTXOLAMM, B
MPOTUBHOM Clyyae 3TO MOXET MPUBECTM K TPaBMaM WK 3arpsisHEHMIO OKpYKatoLel Cpeab!.

Mpn ynakoBke yHWBEPCANbHON CUCTEMbI YAaCTOTHOMO YNpaBneHus C BbICOKOBOMbTHLIM NpeoBpa3oBarterneM YacToTbl
Goodrive5000 cBOAUTCH K MMHUMYMY MCMONb30BAHWE YNAKOBOYHbIX MaTepWanoB, KOTOpble OKa3biBaKT BPEAHOe
BO3AENCTBME Ha OKPYXaloLWy cpedy. HekoTopble ynakoBOYHbIE MaTepuanbl MOXHO nepepabaTbiBate W
ucnonb3o8aTh NOBTOpHO. O6paLleHre ¢ ynakoBOYHbIMU MaTepuanami JOMKHO COOTBETCTBOBATL COOTBETCTBYIOLLMM
HaLMOHanbHbIM HOpMaM Mo OXpaHe OKpyKatoLLel cpeabl.
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Mpn yTUNM3ALMKM YCTPOICTB U3 CUCTEMbI YACTOTHOMO YMPaBneHUsl HEOBXOAMMO MPUMEHSTb NPaBUNbHbIE METOABI
00palleHnss C 3MEKTPONMUTUYECKUMU KOHOEHCATOpaMu, NEeYaTHbIMM NnaTamit, SMEKTPOHHbIMUA KOMMOHEHTaMU |
APYTMMU  [eTansmi, 4ToObl He HaAHeCTW Bpen OKpyxXatolwen cpede. YTUNW3aUMs AOMMKHA COOTBETCTBOBATH
roCyaapCTBEHHbIM 3aKOHOLATENbCTBY M HOPMaM MO OXPaHe OKpYKatoLLEeil cpeabl.

4.3 MoHTax aneKTponpoBOAKM

4.3.1 MoHTaxX anekTponpoBOAKW, NPUMeYaHus

A MpeaynpexaeHne 06 onacHoCTH

Bce BbICOKOBOMbTHbIE pasbeMbl AOMKHbI OblTb M30NMPOBAHbI. [leTanu BbICOKOBOMbTHBIX COEAMHEHWUN AOMKHbI
ObITb YNCTBIMM.

PaccTosiHue anekTpou3onsLmi BbICOKOBOMbTHBIX YacTell AOMKHO COOTBETCTBOBATh TPeGoBaHMAM BO U3bexaHue
paspsia 1 KOPOTKOrO 3aMbIKaHWs! IMHUN.

e  Ob6ecneuntb COOTBETCTBME W3OMSILMM BbICOKOBOMbTHBIX BXOAHbIX W BbIXOAHBIX MPOBOJOB 1M MPOBOAOB
yNpaBreHnst ypoBHIO HanpskeHnst MY; obecneuntb COOTBETCTBME AMAMETPA BbICOKOBONBTHBIX BXOAHBIX W
BbIXOZHbIX MPOBOAOB ¥ NMPOBOAOB YNpaBieHusi Tpe6oBaHMAM N0 MOLHOCTY Harpy3Ku.

e  Y6eouTbCs, YTO BbICOKOBOMbTHBIA BBOAHOW BbIKMHOYATENb HAXOAUTCS B PA30OMKHYTOM COCTOSIHUM, U MOBECUTH
Tabruyky-nHaMKaTop paboThl.

e  Y0eauTbCs, YTO BXOASLME U OTXOASLIME IMHUN BbICOKOTO HAMPSHKEHWUS MPONOXKEHbl OTAEMNbHO, YTOOI
NpeaoTBPaTUTL NEPEXNECT NMHUIA.

o ObecneunTtb HagexHoe 3a3emreHne 3aI.LI|I/ITHOl7I CTanbHOW NNacTUHbl BXOAHBIX W oTXo4ALmnxX NWHWA BbICOKOMO
HanpsKeHua, a Takke HaJexHoe KpenneHune kabenen u LIJKa(bOB.

° Ybeoutbes, YTO NUHWW CUTHanoB ynpaBneHna u CunbHOe HanpaXeHne nponoXeHbl OTAENbHO. JnHMK
aHalloroBbIX CUrHanoB AOJMKHbI UCNONb30BaTb 3KPAHWPOBaHHbIE BUTbIE Napbl, @ OAWH KOHeL, SKpaHVIpOBaHHOVI
NUHUM OOMXKeH BbITb HAAEXKHO 3a3EMIIEH.

e  Ybeautbes, yTo WKad MY HagexHo 3a3emneH.

4.3.2 MoHTax cunoBbIX Kabeneun

4.3.2.1 Cnocobbl nogKno4eHus 1 3a3eMneHuns Kabenen

A Mpumeyanus

N3meHeHMe NPOBOAKM BXOAHbIX/BLIXOAHbIX KIEMM CUCTEMbl YaCTOTHOTO YMpaBrieHWUs MOXeT MPUBECTU K
NOBPEXOEHMI0 CUCTEMbI U IPYTVX SMEKTPONPMBOPOB. 3aMeHa CTPOro 3anpeLyeHa.

Knemmbl NepBUYHOTO KOHTYpa YCTaHABMMBAIOTCA B HUKHEN YacTb Lkada TpaHchopmaTtopa ¢ BXOAHbIMU KremMMamu
(R, S, T) n BbIxogHbIMu knemmamu (U, V, W).

3asemnsiowas MegHasi LUMHA CUCTEMbl YNpaBneHUst CKOPOCTbIO Mpeobpa3oBaHWs YacTOThl YCTaHABNMBAETCS B
nepeaHen 1 HUKHEN YacTsax TpaHcdopmatopa. Mocne yCTaHOBKW CUCTEMbI YAaCTOTHOrO yNpaBneHus TpaHcopMaTop,
Wkad 6noka u wkad ynpaBneHus LOMKHbI ObiTb 3a3eMIEHbI U NOAKMKYEHbI K MEOHON LUMHE, a Takke M K CeTu
3a3eMneHst Nonb3oBaTens.

I'Ipwmeqal-me: KIeMMHaaA KONoAdKa 3a3emieHus uenu ynpasneHund UJKa(*)a ynpaBneHna AomkHa ObiTb 3a3eMneHa
0TAEenbHO.

4.3.2.2 CtaHaapTHble TpeOoBaHUA K pacnpeaeneHunto BbICOKOTO HanpsikeHUs

A MpeaynpexaeHne 06 onacHoOCTH

BXoaHble W BbIXOOHbIE KNEMMbI HEMb3S MOAKMYATh HenpaBWibHO, B NPOTUBHOM Chy4ae chcTema 4aCTOTHOro
ynpas/ieHNA C BbICOKOBOJIbTHLIM npe06pasoBaTeneM 4acTOTbl MOXET ObITb noBpexaeHa.
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e  BbICOKOBOMbTHBIN MCTOMHWUK MUTaHUS LOMKEH MPOXOAWTb Yepes rNaBHbIi aBTOMATMYECKUA BbIKMOYATEND W
NUIWb 3aTEM MOAKMYaTbCA K YHUBEPCArbHOW CUCTEME YaCTOTHOMO YMpaBMneHUs C  BbICOKOBOSbTHBIM
npeobpasosaTtenem yacToTbl Goodrive5000. MaBHbI aBTOMATUYECKU BbIKMIOYATENb Pa3peLlaeTcs BKMoYaTh
TOMbKO MOCME NOMyYeHUs Pa3peLUMTENIBHONO CUrHana ot CUCTEMb.

e HeT HeoOXOAMMOCTM BbINOMHSATL MPOBOAKY 4Yepe3 BXOAHOW CTabunM3aTop, a BbICOKOBOMbTHbIA MCTOYHMK

NUTaHMS rMaBHOTO BbIKMOYATENS HANPAMYHO NOAKMIOYAETCA K BXOAHOW KNEMME CUCTEMbI.
Cucrema gomkHa 6biTb HaNpsMYyHO NOAKIHOYEHA K BbICOKOBONMBTHOMY [ABUraTento Yepe3s BbIXOAHYIO KIEMMY.
4.3.2.3 Cuctema 4acTOTHOIO yNpaBneHus ¢ BbICOKOBOMNbLTHLIM NpeobpazoBaTenieM YacToT M MOAKIIOYEHUE KOM.

wkada
MapkupoBka
HanmeHoBaHuWe knemmbl Onucanue
KneMmb|
y lNoakntoyeHne TpexdasHoro MCTOYHNKA
Bxon nutaHus rnasHoi Lenu, nepsas
R NepeMEHHOT0 TOKa BbICOKOTO HanpsiXeHus,
nocnegoBaTenbHOCTL a3
nepsas NocneaoBaTenbHOCTh (has.
. [NogkntoyeHne TpexgasHoro UCTOYHMKA
Bxog nuTtaHus rnaeHoi Lenu, BTopas
Bxon S MEepPeMEHHOTO TOKA BbICOKOTO HanpshXeHus,
nocrneaoBaTenbHoCTb a3
BTOpas NocneoBaTenbHOCTb ¢has.
. [NoakntoyeHne TpexgasHoro UCTOYHNMKA
Bxog nuTaHus raBHO Lenu, TPeTbs
T NepemMeHHOT0 TOKa BbICOKOMO HanpsKeHus,
nocnegoBaTensHoOCTb (a3
TPETbS NOCNEefoBaTENLHOCTD (as.
BbIxog cUCTEMBI YaCTOTHOrO ynpaBneHus ¢ MMoaknoyeHe TpexdgasHoro gauratens
U BbICOKOBOIbTHBIM NpeobpasoBaTenem 4acTorT, NepemMeHHOT0 TOKa BbICOKOMO HanpsKeHus,
nepsas NOCNeaoBaTensHOCTb a3 nepsas NOCNeA0BaTENbHOCTL (a3
BbIxog cUCTEMBI YaCTOTHOrO ynpaBneHus ¢ MMoaknoyeHre TpexdgasHoro gauratens
Bbixog \Y BbICOKOBOJTbTHBIM MPeobpa3oBaTenem 4acTor, MEepeMEHHOTO TOKa BbICOKOTO HanpshXeHus,
BTOpas nocnegoBaTenbHOCTb a3 BTOpas nocnefoBaTenbHOCTb a3
BbIxoz CYCTEMbI YACTOTHOTO YNpaBneHus ¢ MogkntoueHne TpexdgasHoro Asuratens
W BbICOKOBOIbTHBIM Npeobpa3oBaTenem 4acTor, NepemMeHHOT0 TOKa BbICOKOMO HanpsKeHus,
TPEeTbs NocnefoBaTeNbHOCTb (a3 TPETbA NOCnefoBaTenbHOCTb a3

Mpumeyanmne: nocnenosatenbHOCTL BbixoaHblx a3 U, V. u W cucTembl 4acCTOTHOrO YnpaBneHust ¢
BbICOKOBO/bTHbIM MpeoGpa3oBaTeNieM 4acToT MOXET He COBMafgaTb C MOCNeAoBaTernbHOCTbI0 (ha3 MCTOYHMKA
nutaHus R, S m T. Mpu ucnonb3oBaHuM Gainaca MCTOYHMKA MUTaHWUS MPOMbILINEHHOA YacToTbl HeobXoaumMo
yGeanTbCs, YTO MOCNEeaoBaTeNbHOCTb MOAKMIOYEHNs (ba3 BXOAa W BbIXOHA CUCTEMbl YacTOTHOTO YrMpaBreHust
COBMaaloT, B MPOTMBHOM CIly4ae cucTeMa MOXET paboTaTb HeMpaBuUIbHO.

4.3.2.4 MNpoknaaka kabens BbICOKOroO HanpsiKeHus

MopokntoyeHne cunoeoro kabens u kabens ABUraTens OOIMKHO COOTBETCTBOBATb rOCy4apCTBEHHbIM CTaHOapTaMm U
COOTBETCTBOBATb MHCTPYKLMAM 1 peKOMEHOaunaM nNpon3soanTens kabens:

e  PekomeHayeTcs ucnonb3oBaTb TpexdasHble kabemm co cTanbHOM OnneTKON M OTAENbHbIM SKPaHMPOBAHMEM.
Ecnm ncnonb3ytotcs ogHodhasHble kabenu, TpexdasHble kabenu fomkHbl BbiTb 06beanHEHbI Ans obecneyeHus
xapakrepuctuk AMC.

e  CornacHo TpeboBaHWsIM Npon3BoanTENs kabens, kabenn AormkHbl BbiTb OCHaLLEHbI KaberbHbIMI pasbeMami Ha
KOHLax.

L] 3836MJ’IFIIOLLI,66 COeJWHEHNe Ha KOHLe COOTBETCTBYIOLLIEro kabens QOMKHO COOTBETCTBOBATb rocyaapCTBEHHbIM
CTaHOapTaM 3NIEKTPOMOHTaXa.

4.3.2.5 3azemneHve o6opyaoBaHUA

Monb3oBaTenb AOMmKEH 0DECNEUNTb HanMuMe XOPOLLEero 3a3eMIsIoLLero NpoBoAa C COMPOTUBIEHMEM 3a3EMIIEHUS
MeHee 4 Om. LWkad n geepupbl cuctembl Goodrive5000 fomkHbI CoeamHeHbl npoBogamn. Mexay coboi Lwkadbl
AOMXHbI BbiTb COeAMHEHbI NOCPEACTBOM CTarlbHOMO LUBENNepa. Tovka 3asemneHns obopynoBaHus LomkHa ObiTb
COeAMHEHa C 3a3eMNEHNEM CETW NOCPEACTBOM Kabensi ¢ MegHOM XKUMoi ¢ MONepeyYHbIM CeYeHeM He MeHee 50 Mm2,
lMepen BBOAOM B 3KCMMyaTaUMio CUCTEMA 3a3eMieHMs JOMmkHa ObiTb NpoBepeHa Ans obecneyeHuss 6e30nacHOCTM
o0opynoBaHNsa v Noaen.

A MNpepynpexaeHne 06 onacHoCcTy

® I'Iepep, NOAKIIF04EHNEM y6e,£u/|Ter, 4YTO BXOAHOE nUTaHWEe OTKIMHOYEHO. CyU.leCTByeT PUCK  NOpPaXeHnd
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ANEKTPUYECKMM TOKOM K BO3ropaHus.

e  OneKTPOMOHTaXHble paboTbl AOMKEH BbIMOMHATL KBANM(ULMPOBaHHbIA NepcoHan. CyLiecTBYeT pUCK NopaxeHus
3MEKTPUYECKIM TOKOM W BO3TOpaHWs.

e  Heobxomumo ybeauTbes, YTo LWkad HagexHo 3asemneH. CYLLECTBYET PUCK MOPAXEHUs ANEKTPUYECKM TOKOM U
BO3ropaHus.

o Hy)KHO y6e,EWITbCFI, COOTBETCTBYET N HOMWHaAIbHOE HanpsXeHue WCTOYHMKa MNUTaHUA NepemMeHHOro ToKa WU
CUCTEMbI YaCTOTHOrO ynpaBlieHUA. B NPOTUBHOM Ciny4ae CyLLIeCTBYeT PUCK TPaBM W BO3ropaHus.

[ [ns 3aTsHKKkn Knemm VICI'IOJ'Ib3yVITe OTBEPTKY C YKa3aHHbIM MOMEHTOM 3aTAXKW, B MPOTUBHOM Ciy4ae CyLlecTByeT
0OnacHOCTb BO3ropaHus.

° He nopkniovanTe BXxogHOW kabenb muTaHua K BbixogHbiM knemmam U, V, W. Hanpsxenue, nogaBaemoe Ha
BbIXOAHYO KNEMMy, NPUBEAET K BHYTPEHHEMY MOBPEXAEHUIO CUCTEMbI YNPABMEHUS CKOPOCTbIO NpeobpasoBaHms
4acToThl.

4.3.3 MoHTax uenen ynpaBneHus

PexomeHnyeMble CeYyeHusa U XapakKTepuCcTukn kabenen ynpasneHnd, CurHanu3aumm n ceasu:

e Kabenu aHanoroBoro BXoAa W BbIXOZA: HYXHO MCMONb30BaTb MOMHOCTLH) SKPAHWMPOBaHHLIE BUTble Mapbl C
ceyeHnem 0,5-1,5 um?;

e Kabenu umcpoBoro BBOAa W BbIBOAA: HYKHO WCMONb30BATb MOMHOCTLIO 3KPAHMPOBAHHbLIE BUTbIE Mapbl C
ceyeHnem 0,5-1,5 um?;

e Kabenb cBA3N: Hy)XHO UCMONL30BaTL NPOECCUOHANBHYIO CBA3b, TPEOOBAHMAM COOTBETCTBYIOLMX NPOTOKONOB
CBSI3W, Ui OOLLYHO SKpaHUPOBaHHYKO BUTYIO Napy C nonepeyHbiM ceyeHnem 0,5-1,5 Mm2,

4.3.4 Akceccyapbl U NPOBOAKa OT Nosb3oBaTens
®  [lpepbiBatenb rnaBHoM Lienu

[MaBHbI aBTOMATUYECKWA BbIKMHOYATENb MOXKET ObiTb OCHALLEH BaKyyMHOW MM ra3oBoi usonsumein. OH JOomKeH
COOTBETCTBOBATL HE TOMbKO TPeGOBaHMAM NO HaMPSHKEHMIO U TOKY WCTOYHMKA NMUTaHWS, HO Takke TpeboBaHMAM Mo
HOMMWHANEHOMY HanPSHKEHWIO M TOKY NepBUYHO 0OMOTKM chasocapuraioLero TpaHcgopmaropa. Kpome Toro, ero
OCHOBHble 3MEKTPOTEXHWYECKME XapaKTEPUCTUKM Takke [OOMKHbI BblAEPXMBATb WUMMYMbCHBIA TOK 3aMblKaHUS
TpaHcdopmaTopa v TOK NOBPEXAEHNS, BbI3BaHHbIA KOPOTKAM 3aMblkaHMEM Ha BTOPWUYHOW CTOPOHE TpaHcdopmarTopa,
B TeyeHne 100 mc 6e3 oTKnoYeHus.

e  BxopgHow anekTpuyeckuit kabenb

K kabento Mexay aBToMaTUYECKUM BbIKIHOYATENEM W NEPBUYHON 0OMOTKOI TpaHctopmaTopa 0cobbix TpeboBaHui He
npegbsBnseTcs. Ero HOMMHanbHOE 3HaueHWe HanmpsikeHust OOMKHO COOTBETCTBOBATb 3HAYEHWIO HAMPSKEHMS
nepeuYHON Lenu. HomuHanbHbI TOK kabens [OMmKeH COOTBETCTBOBATb HACTpOMKaM TpaHcgopmatopa M 3awuTbl.
Heobxoaumo npuberHyTb K CHKEHUO HOMWHABHBIX XapakTepUCTUK kabens ¢ y4eToM MakCUMarbHOM OXMOAeMON
TEMNepaTypbl OKpyXarolen cpefpl, KOIPPULMEHTOB OXNaxaeHWss u Apyrux akTopos, TpebyeMbiX MeCTHbIMM
3NEKTPOTEXHUYECKUMI HOPMaMu, W YCTAHOBWTb €r0 B COOTBETCTBMM CO CTaH4ApTaMu AMs BbICOKOBOMbTHBIX
YCTaHOBOK.

e  BobixogHown anekTpudeckuin kabenb

Kak npaBuno, ocobbix TpeboBaHui k kabensm OT cucTeMbl YacTOTHOrO ynpaeneHns Goodrive5000 k gsuratento He
NPeabsBNSAETCs, HO pekoMeHayeTcs, YTobbl ero annHa He npessiwana 1000 M. Ecnu gnuHa kabens Ha obbekTte
npesbiwaet 1000 m, 310 creayeT ykasaTb Npy 3akase.

HomuHarnbHoe HanpskeHue kabens [OOMKHO COOTBETCTBOBAaTb MOZENW [JBuratens, a HOMMHanbHbIA TOK -
COOTBETCTBOBAaTb MOAENM ABUraTens W AOMyCTUMOMY TOKY Neperpysku. Xapaktepuctuku kabeneit fomkHbl BbiTb
CHWXEHbI C YY4ETOM OXMOAEMOI MaKCUMaribHON TeMnepaTypbl OKpYXatoLlen cpedpl, KOaPMULMEHTOB OXNaXKAEHUS U
Apyrvx hakTopoB, TpebyembiX MPUMEHWUMBIMW HALMOHAMNBHBIMIA SNEKTPOTEXHUYECKUMU CTaHOapTamu. YCTaHOBKa
[OMmKHa COOTBETCTBOBATL CTaHAapTam Ans BbICOKOBOMbTHbIX YCTAHOBOK.

e  Kabenu nutaHus ynpasnexus

BHELIHNA pe3epBHbIN UCTOYHUK MUTAHUS YHWUBEPCANbHOW CUCTEMbl YaCTOTHOTO YNPaBMEHWS C BbICOKOBObTHLIM
npeobpasoBatenem yactotr Goodrive5000 coctasnsiet 380 B nepemeHHOro Toka. PekomeHayeTcs MCnonb3oBaTh
MHOroXunbHble MeaHble NpoBOda C HaNpsXXeHWEM BblLLIE 3TOrO. B cooTBeTCTBUM C COOTBETCTBYHOLLUMM TOKOM Harpysku
X He0BX0AMMO NOAKIIOYUTL K COOTBETCTBYIOLMM pasbeMam Ha NaHenm ynpasneHust U NNOTHO NpuXaTh UX.
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4.3.5 OnucaHue KaHanoB ynpaBneHus

YHvBepcanbHas CuCTeMa YacTOTHOTO YNpaBieHUst C BbICOKOBOMbTHbIM npeobpasoBatenem yactoT Goodrive5000
umeeT 12 undposbix BXx0A0B, 10 peneiHbix BIXO4O0B, 4 aHaNoroBbIX BXOAA M 6 aHANOroBbIX BbIXO40B B CTaHAAPTHOM
komnnekTauuu. Bce nonb3oBatenbCkue KneMMbl MPeACTaBnsakT coboi NporpaMMUpyeMble KIEMMbI, KOTOPbIE MOXHO
HacTpOUTb C MOMOLLBID (PYHKLMOHAMBHBIX KOAOB, @ KMEeMMbl YNPaBNEHWS] MOXHO PaclUMpUTb B COOTBETCTBUM C

I'IOTp€6HOCT9|MVI KITMEHTa.

YHuBEpCcanbHas CuUCTeMa YacCTOTHOTO YNpaBreHUst C BbICOKOBOMbTHLIM npeobpasoBatenem yactoT Goodrive5000
MO3BOJIAET MOAKIIOYNTL KNEMMbI MOMb30BATENS K KNEMMHOA Konoake. Mpn ee UCNoOnb30BaHWK 0BpaTtuTe BHAMaHWe
Ha npoBoaky. Bca BTOpuyHas NpoBOAKA NOMb30BATENS BbIMOMHSAETCS B Lkady ynpaeneHus. Cxema NOLKMYeHus
nonb30BaTeNbCKUX Knemm otobpaxeHa Ha Puc. 4-10.

Puc. 4-10 MNoakntoueHne nonb3oBaTENbCKUX KNEMM

CucTtema 4acToTHOro
ynpasneHus GD5000

R OR - .
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NUTaHWs rasHoi et S o S L
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t ((i t -
ConpotuerieHue J;ifo
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O—Q’IJ)/

RO9B
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Onucaxve pa3bLeMOB Knemm nosb3oBaTena.

Knaccudmkaums Knemma OnucaHue hyHKLUU KNeMMbI TexHuyeckue xapakTepUcTUKM
S1 BbiGop MHOrodyHKLMoHansLHoro Bxoga 1
S2 Bbi6op MHOrotyHKLMOHaNLHOro BXoAa 2
S3 BbiGop MHOrodyHKLMOHanbHOrO Bxoga 3
84 Bbi6op MHOrOyHKUMOHanbHoro Bxoga 4 |1, dopma onTudeckol passsaku ¢ Bxonom COM-1
S5 Bb160p MHOrOQYHKUMOHANLHOTO BXoAa 5 |2, BxogHoe HamnpsikeHe MOXET COCTaBIISTb TOMBKO
. S6 Bbibop MHOrothyHKLMOHanLHOro Bxoga 6 24 B (cuctemHoe)
Lindpposoit Bxoa
S7 BbiGop MHorodyHKUMoHanbHoro Bxoga 7 3. Ecnw knemma HuKyaa He noaknoyeHa, oHa ypet
S8 Bbibop MHOrotyHKLMoHansHoro Bxoga 8 CUUTATLCA OTKITIOYEHHON
S9 BbiGop MHorodyHKUmMoHanbHoro Bxofa 9 |4 BxoaHoe conpotuenenue: 1 kOm
S10 Bbibop MHOrodyHkLmroHansHoro Bxoga 10
S11 Bbi6op MHOrodyHKUMoHansHoro Bxoga 11
S12 Bbi6op MHOrodyHKUMOHanbLHoro Bxoda 12
CoBCTBEHHbIN MCTOMHUK NUTaHUS 24 B
+24B CUCTEMbI UCMOMb3YETCS ANS BHYTPEHHNX
MuTaHue 24 B . .
Lienen 1 He NOAKIIOYAETCS K BHELLHEN cpege.
COM-1 3asemnenue nutanns 24 B
+10.58 CoBCTBEHHBII UCTOYHUK MUTAHWS CUCTEMBI
MutaHve 10 B +10,5B
GND-AI 3asemneHue nutaxus +10,5 B
Al1+/Al1- Knemma aHanorosoro Bxoga 1 1. [OuddepeHuynansHbii Bxog
Al2+/AI2- Knemma aHanoroeoro Bxoga 2 2. Ecru ato BXOA HaNpskeHWs!, AnanasoH
HanpsikeHus coctaenset 0 go +10 B; ecnm ato
BXO[, TOKa, Anana3oH Toka coctasnset 0-20 MA,
rae Tok 20 MA cooTBeTcTByeT +10 B.
Al3+/AlI3- Knemma aHanorosoro Bxoaa 3
3. BxopaHoe CONpOTMBMEHME MO HAMPSHKEHNIO
AHanoroBbIi BX0f, coctasnsiet 20 kKOM; BXOAHOE CONpOTUBREHWE MO
Toky coctaensiet 500 Om
1. OuddepeHumansHbiin BXog
2. [vmanasoH BxogHoro HanpsikeHus ot -10 B go +10
Al4+/Al4- Knemma aHanorosoro Bxoaa 4 B
3. ConpoTuBNEHNe BXOGHOTO HaNPsKeHWs
cocraenset 20 kOm
AO1 Knemma aHanorooro Bbixoga 1 1. BbIXoAHble HaNpsbkeHWe 1 TOK OTHOCUTENBHO
AO2 Knemma aHanorosoro Bbixoaa 2 knemmbl GND-AQ.
2. [manasoH BbIX0AHOO HanpskeHns ot 0 fo +
10 B, auanasoH BbixogHoro Toka ot 0 go 20 MA
3. Tlpu Bbigaye HanpskeHUs JOMyCTMMOE BbIXOAHOE
AHanorosbIN BbIXOA A03 Knetia aHanorosoro ebixopa 3 conpoTuBIeHne coctasnsieT =5 kOm; npu Bbigave
TOKa AONYCTUMOE BbIXOAHOE COMPOTUBNEHUE
coctasnsiet 100-500 Om
AO4 Knemma aHanoroeoro Bbixoaa 4 1. BbIxoaHom Tok oTHoCKTENbHO knemmbl GND-AQO
AO5 Knemma aHanorosoro Bbixoga 5 2. [umanasoH BbixogHoro Toka 0-20 MA, gonyctumoe
AO6 Knemma aHanorosoro Bbixoga 6 BbIxoaHoe conpoTtuenenne 100-500 Om
RO1 BbixoaHas knemma pene 1 1. RO1-RO5 - HopmMansHO OTKPbIThIN BbIXOA,
RO2 BbixoaHas knemma pene 2 RO6-RO10 - HopmankHO OTKPbITbIE/HOPMANBHO
Bbixon pene
RO3 BbixogHas knemma pene 3 3aKpbIThIE
RO4 BeixogHas knemma pene 4 2. [Jonyctumas TokoBas Harpy3ka pene RO1-RO5
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Knaccudmkaums Knemma OnucaHune hyHKLUM KNEMMbI TexHuyeckue xapaKTepuCcTuKu
RO5 BbixoaHas knemma pene 5 cocTaBnsieT 6 A (pesncTuBHas Harpyska), a
RO6 BbixoaHas knemma pene 6 [JonycTmas Tokosas Harpyska pene RO6-RO10
RO7 BbixoaHas knemma pene 7 coctaenseT 3 A (pesncTBHas Harpyska)
RO8 BbixoaHas knemma pene 8
RO9 BoixogHas knemma pene 9
RO10 BbixoaHas knemma pene 10

#Tpumeyanme:

e  He npoknapabiBanTe aHanoroBble 1 BXOAHBIE NIMHUM NUTAHKUS PAAOM APYr C APYroM.
e  He 1cnonb3yiTte 0auH 1 TOT Xe Ny4OK kabeneit Ans CUrHanbHbIX MHUA U FIMHWA BXOZHOTO NUTAHMS.

A MNpeaynpexaeHne 06 onacHOCTH

YCTaHOBKA CUMbHOTOYHBIX YacTell: 4ToObl OOECMeuMTb TEXHWYECKYH MPOWU3BOAMTENBHOCTb CUCTEMbI 4aCTOTHOIO
yrpaBeneHust ¢ npeobpa3oBaTenem 4acToT, HeOOXOAMMO YAENUTb BHUMAHWE YCTAHOBKE CWMbHOTOYHBLIX YacTed (Bce
KnemMMbl JOCTYNa 1 BbIXOAHbIE KnemMMbl ¢ pacxogom 6onee 10 A fomKHbI ObITb UCMOMNB3YHOTCS B KAYECTBE CUIBHOTOUHBIX
knemm). OBpaTiTe BHUMAHWeE Ha cneaytoLme TpeboBaHus:

e B knewmmax crieayet ucrornb3oBaTb MaTtepuanbl C OCOGEHHO XOPOLUEH 3MEKTPOMPOBOAHOCTHIO, Takue Kak
BeckucropoaHyto Meb, nocepebpeHHble UK NykeHble KpenexHble 4eTanu 1 ap.

o I'Iepep, NOAKITIOYEHNEM KINeMMbl CredyeT TWaTelbHO O4YUCTUTb 0663)KI/IpI/IBaTeJ'IeM.

CoeauHeHns BCeX TOYEK MOAKIIOYEHWS JOMKHbI ObiTb OYEHb HaAEXHBIMU, KpPEnexHble AeTanu AOMKHbI ObiTb
3ahMKCMPOBaHbl Ta€uHbIM KMIOYOM (BaXKHbIE MECTa COEAMHEHUS! HYXHO (DUKCMpOBaTh LMHAMOMETPUYECKUM
KITt04OM), 4TOObI COMPOTMBIEHME KOHTAKTOB BbINo MeHee 2 MOM.

[ ] Bce KpenneHna Ha CUNbHOTOYHbIX COEOWMHEHUAX AOIMKHbI UMETb MPYXWUHHbIE Lwanbbl, KOTOPblE NOCNE 3aTAXKU
AOMKHBI ObITh CNNoLWeHbI.

e  [INOTHOCTL TOKA CUMBHOTOYHOIO COEOMHWTENBHOrO NPOBOAA LOMKHA ObiTb COOTBETCTBYHOLIEH, YTOOLI M3bexaTh
HarpeBa W BNusHUS Ha paboTy obopyaoBaHus.
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5 OTtnapka u paboTa cucTembl

5.1 Mpouecc oTnagku

B atoit rnaee B OCHOBHOM npencrtasneHbl 3Tanbl U VIHQJOpMaLWIFI, HeobxoouMble 4ns OTnagkW BbicokoBonbTHoro MY
cepuun GD5000. Ot npeasapuTesibHOro oCcMoTpa npu BKNKOYEHUU A0 YnpaBlieHUA BbICOKOBOJIbTHbIM ABUraTenem,
KaXdblil 3Tan JOMMKEH BbIMOMHATLCA MO4 pykoBOACTBOM I'IpOdJeCCVIOHaJ'IbeIX COTPYAHMKOB HaLen KOMMaHWW unn

n

ocre MpoXoxaeHust obyyeHns onepaTopamu-nonb3oBatensMu. OTnagka (OYHKUMOHANbHBIX XapakTepUCTUK W

HaCTp0I7IKa napamMeTpoB AOIMKHbI BbINOTHATLCA B CTPOrOM COOTBETCTBUU C ﬂeVICTByIOLLI,I/IMVI HOpMaMun U pykoBOACTBOM

n

0nb30BaTENs BbICOKOBOMLTHOMO NpeobpasoBaTens koMnaHuu. [poLecc oTnaaku oTpaxeH Ha Puc. 5-1.
Puc. 5-1 3tanbl 0TNagku CUCTEMBI

Mpoutute
MpOLECC OTNaaKM 1
pekoMeHaaLmmn

‘ BbinonHmTe npoBepky nepen omanKoML __________ « Cw. paanen5.3

OTnapka ¢ NoaKIioYeHNeM K

——————————— - Cwm.pasgen 5.4
aneKTpoceTH Wkaca ynpasnexus

Otnapka 6e3 gpuratens % ---------- - Cwm. pasgen 5.5.1

|

OTnapgka aBuraTens ¢ XornocToit
Harpyskou

l

‘ Otnapka Asuratens nog HarpysKkoi % —————————— -+ Cwm. pa3gen 5.5.3

Beop B pabory,

___________ - Cwm.pasgen5.5.2

5.2 MpumeyaHmns K oTnagke

A MpeaynpexaeHne 06 onacHoCTH

CwncTema 4acToTHOro ynpasnexHua ¢ npeo6pasoBaHmeM 4acToTbl JOMKHA ObITb MOAKIHOYEHA K WUCTOYHUKY NUTaHKA
nocne 3aKkpbiThA KaXaon OBEepn 3NeKTpu4eckoro LIJKa(ba. ,D,Bepb LLIKaCba He MoxeT ObITb OTKpbIT@ nocne
NOAKIOYEHNA NCTOYHNKA NUTaHKUA.

He npukacaiTecb K BbIKMOYaTENIO MOKPbIMM pykamu, Takke 3anpeljaeTcsl MOSMHOCTBbI OTKMKYaTh MUTaHMe
ypaBreHnsi BO Bpemsi paboTbi.

Korga cuctema 4acToTHOro ynpasnexHua ¢ npeo6pa3OBaTeneM YacCToTbl BKIKOYEHa, faXe ecni OHa HaxoAauTcA B
OCTaHOBIIEHHOM COCTOAHMM, KNEMMbI MOTYT OCTaBaTbCA NOA4 HanpPAXeHUeM, U K HUM Henb3Aa NpukacaTbCA.

B mkacby ynpaeneHnsa HEeT BbICOKOrO HanpsXeHud, OAHAaKO OH [OMXeH OﬁCJ’Iy)KI/IBaTbCFI O6y‘~IeHHbIM n
YNONHOMOYEHHbIM NEPCOHaoM.

Lkadh TpaHcdopmaTopa, Lkad cunosoro 6roka unu Wwkad Gainaca gaHHOrO M3Lenust SBISKOTCS OMacHbIMM
30HaMM BbICOKOTO HaNpPsKEHWS, U ABEpb LKada HeMb3as OTKPbIBATh NPY BKITIOYEHHOM MUTAHUN.

Bo Bpemsi 0Tnagku nonb3oBaTenb AOMKEH NPEAOCTaBUTb Kak MUHMMYM ABYX MpOheCCOHanbHbIX 3rEKTPUKOB B
kayecTBe 0BCMYXMBaIOLLEro NepcoHana Ha MecTe BO BpeMS OTNaaKM, KOTOPbINA JOIMKEH COOTBETCTBOBATb CreayHLUM
YCIoBUAM:

1.

BbITb KBANMPMLMPOBAHHLIM B paboTe BbICOKOBOMBTHOIO 3M1EKTPOOBOPYAOBAHMS U COOTBETCTBYIOLLMX MPaBui
TEXHUKN 6e30mnacHoCTH.

O3HaKoMUTLCS € NPOLIECCOM NEPEAAaYm HarpysKki NOMb30BATENS W IOMMKON YNpaBneHnst Halmm 06opyaoBaHUeM.

MeTb gonmyck K yNpaBReHWK  BbICOKOBONMbTHbIM  00OpyJoBaHMEM 1M 00OpyJoBaHMEM — Nepefay,
3a4€eCTBOBaHHbLIM NOMb30BATENEM.
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Otnagka u paboTta cuctembl

5.3 MpoBepka nepen oTnagkon

Homep

Yro cTOMT NpoBepuThL

MoaTtBepxaeHue

1

YbeauTbes, 4To BHYTpU Lkadha bannaca, Wwkada TpaHcdopmaTopa, Lwkada 6noka u Wwkada ynpaBneHus HeT
NOCTOPOHHMX NPeSMeTOB.

O

YBeanTbCsl, YTO BCE AMEKTPUYECKIME COBAMHEHMS 3aTsHYThI U LKkad) He NOBPEXAEH; B NPOTUBHOM Cry4yae
HeoBXOAMMO NMPOBEPUTL LIEMOCTHOCTb KOMMOHEHTOB, kKabeneit unn Apyrux MaTepruanos BOKpYr
noBpexaeHus, 4Tobbl yBeanTbCS B OTCYTCTBUW Yrpo3 Be3onacHocTy.

O

MpoBepuTL BCE NPOBOAA Lukada, kabenu, Npoxoasime Yepes KaTyLLKu 1 [ipyriie Nerko paspesaeMble MecTa,
yT0Gb! YOEANTHCS B OTCYTCTBUM OroNEeHHbIX MPOBOAHMKOB.

3636MJ’IFHOLL|aFI WKHa LWKada I'Ip606p33OBaTeJ'IFI 4acToTbl A0MMKHA ObITb HAAEKHO COeaMHEHA C 3eMNel, a
3a3eMNSAOLLNA NPOBOA Ha ABEPHOM NaHeN BHyTpU Lkada LOmKeH ObITb HAZIEXHO NOAKMHYEH ANst
obecneyeHust 6e30nacHoCTH nepcoHana.

|

YbeauTbes, 4To 3a3emnsioLLMe NPOBOAA, NOAKMOYEHHBIE K 3a3eMNSIOLLEN LUIMHE B KaXAO0M LKady
npeoGpasoBaTenﬂ 4YacTOTbl, HAOEXHO NOACOEeAMHEHbI U HE NOBPEXAEHbI.

Y6eauThes, YTO LUHYP NUTaHWS OXNaXaaloLero BEHTUNSTOpa HafeXHO NOACOEANHEH, BEHTUNATOP
YCTaHOBMEH HAAEXXHO M NPU BPaLLEHUM HE CrbILLIEH NOCTOPOHHWIA LyM (OT TPEHMS, Hanpumep).

Y6eauTbes, UTo KabenbHble COeaUHEHNS MeXIY (ha30CABUratoLLMM TPaHCGHOPMATOPOM M YCTPONCTBOM, a
TakKe MeX/y YCTPONCTBaMU B NOPSAKE.

Y6eauThes, 4TO ONTOBOMNOKOHHbIE COEMMHEHNS Kaxaoro Broka NUTaHUs NpaBUIbHO NOAKIHOYEHDI K FMaBHON
nnate ynpaenexus.

Y6eauTbes, UTO Kakaas nnata v ee BHeLHUE COeOUHEHUS NOAKITIOYEHbI KOPPEKTHO U HadeXHO.

10

CunoBble 1 curHarbHble kaben, NoaKMioYeHHbIe NoNb3oBaTeneM, NoAKIoYeHb! NPaBUILHO W NPOMNOXEHbI
OTAEMNbHO.

11

YbeauTbes, 4To BCe nsepupl LIJKaCba He NnoBpexaeHbl, 1 3anpuTe ux nepes BKMNYEHNeM nuTaHu4a.

oomoo|o|iolo

5.4 Otnapka wkada ynpasneHus

A MpumeyaHwue!

Cnepytowme Wwarn He06X0AMMO BbINOMHATL NO NOPAAKY, CrieAs 3a TeM, YTOObI KaXAbIi aTan
ObI1 BbINONHEH U NOATBEPXAEH, NPEXKAE YEM NEPENTH K Creaytolemy Lary.

dTanbl:

WHdopmauus o6 otnagke

MopTBepxaeHue

1

MCTOYHMK nuTanus ynpaBneHns npeactaenseT coboil TpexdasHblin YETbIPEXTPOBOAHON MCTOYHIK NUTaHNS,
obecneunBatoLLmi CTabuIbHOE HaNpsiKeHe B He0OX0AMMOM AnanasoHe.

O

HyXHO NepekniounTb MMaBHbIi BbIKIIYaTENb NMUTaHKA B LKAy YNPaBIeHus 1 NPOBEpPHUTD, B MOpSaKe i
Kaxgas oTAenbHas nnata B Wkadyy YNpaBneHust 1 HET N B LWKadhy Kakux-IMGO MOCTOPOHHIX 3BYKOB, 3anaxoB
WY ApYTMX HEHOPMArbHbIX SBNEHUA.

O

[NepekntounTb rnaBHbIN BbIKNOYaTeNb BEHTUNATOPA B LI.IKabe ynpaBneHua 1 npoBepuTb, BpallaeTcd nn
BEHTUNATOP NNaBHO U 6e3 OTKMOHEHNI.

BoWTu B rnaBHOE MEHIK0 CEHCOPHOTO 3KpaHa M MHTepENC HaCTPOIKK NapaMeTpoB:

° Hactpoutb P00.21 ans BoccTaHOBNEHNst paboTbl CO 3HAYEHWEM MO YMONYaHWIo (ero Heobxoaumo
YCTaHOBWTb [N151 OTNAZKM NPY NEPBOM BKIHOUEHWUM MNTAHMS, NOCNE 3TOM0 HUKaKUX AEACTBUN HE
TpebyeTcs).

®  YBeauThCs, YTO Takve napameTpbl, kak MOLHOCTb MY, ypoBeHb HANPSHKEHWS M TOKA, a Takoke
Konm4ecTBO 6r10KOB, COOTBETCTBYIOT MOLENM.

® B cooTBeTCTBMM C (haKTUYECKON KOHGMIypaLnei Mogeny ycTaHosuTs bydep, VBT,
pacnpefenuTenbHbIN Lkad, 3anyck 1 OCTaHOBKY BEHTUNATOpa, baitnac arperata v gpyrve
COOTBETCTBYIOLLME (DYHKLMOHANbBHbIE KOABI;

®  YCTaHOBMTb NapameTpbl ABUraTeNs B COOTBETCTBUM C (PAKTUMECKIM TUMOM Harpy3Kku.

®  Bbibpath COOTBETCTBYIOLLMIA PEXUM YNPABMEHMS, METOA 3anycka W YCTAHOBUTb COOTBETCTBYIOLNE
napameTpbl ynpaBneHus.

®  YCTaHOBMTb NapameTpbl MOMb30BATENLCKOTO MOPTa B COOTBETCTBUM C PAKTUHECKUMM (DYHKLMAMN
MPUITOKEHS NONb30BaTENS.

B pesvme oTnagkv BbINOMHUTL MPOBEPKY NOMMYECKOTO YPaBneHns LkadhoM KOMMYTALMK YCTPOMCTBA (HYKHO
MPOBEPUTH KaxabliA Lwkad).

3anyckaiite u octaHaBnuBaliTe paboTy, MOgENMPYNTE HEUCNPABHOCTY U AApYrie CUTYaLMK, YTOBbI
rapaHT1poBaTtb, YTo MY UMeeT PyHKUMIO 3aLUKUTbI.

HyxHO yBeanTses, YTO CUTHanbl OTKPLITUS M 3aKPbITUS MY KOPPEKTHBI, 3MEKTUBHDI 1 HAAEXKHbI, A TaKkKe
MPOBEPUTL (DYHKLMIO BIIOKMPOBKI BbICOKOBOMBTHOO PacnpedenuTeNbHOro Wkada.

OTKMIOUNTL PEXIUM OTNAAKM U COOTBETCTBYHOLLME NapaMeTphbl, YToObl NpeobpasoBaTenb YacToThl NepeLLen B
coctosiHne POFF.

nO,D,I'OTOBI/ITbCﬂ K O0Tnagke npy BKMNOYEHNW BbICOKOTO HanpAXeHns.

olo|o|Oo|d
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5.5 [logaya BbICOKOBONbLTHOrO NUTaHuA Ha MY

A MpumeyaHue!

Heo6xogumo BbinonHMTL B caMmoM Havane 5.1 Mpouecc otnagku - 5.4 Otnagka wkada ynpaBneHus
Mocne 3aBepLueHNs AaHHOTO pa3Aena MOXHO NPUCTYNaTh K 0TNaaKke BbICOKOBONILTHOMO NuTaHums!

5.5.1 Otnaaka 6e3 aBurarens

A MpumeyaHwue!
Cnepytowme waru He06X0ANMO BbINONHATL NO NOPAAKY, CeAA 3a TeM, YToObI KaxAbIA aTan
ObIn BbINONHEH M NOATBEPKAEH, NPEX/AE YeM NepeiTH K criepytollemy wary.
dTanbl: WHdopmauus o6 otnagke MoaTBepxaeHne
Y6eauTbes, YTO CUCTEMA HAXOANTCS B BbIKITIOYEHHOM COCTOSHIW, BXOAHbIE KnemMbl R, S v T npeobpasosatens
1 |4acToTbl HaAEXHO NOAKNIOYEHBI K BbICOKOBOMbTHBIM BXOAALWM NHUAM, yOeauTses, uTo Bbixogsl U, Vi W U
OTKITIOMEHbI OT Harpy3ku ABUraTens, 3akpbiTb W 3anepeTb BCe Lukadbl.
2 Korpa nutanve ynpaeneHus BkntoyeHo v MY Haxogutes B cocTosHum POFF, nogaetcs curHan paspeLueHns Ha 0
BKITHOYEHME ANs YBEJOMITEHUS UCTOYHWKA NUTaHWS BbICOKOTO HanpshkeHus.
MoaKMouMTb BLICOKOBONBTHOE NUTAHWE B COOTBETCTBUM C NpaBunamu TeXHUKK BesonacHocTy npu pabote ¢
3 [BbICOKMM HanpsxKeHyem. Ecnu Bo Bpems npouecca kakoe-nnbo obopyaosaHmue pabotaeT HeHOpManbHo, 0
HaANEeXuT 0CTaHOBUTL 0BOPYAOBaHNE C NOMOLLIbIO KHOMKW aBapUinHON OCTaHOBKM UK YBEAOMUTb HA4anbCTBO O
HEeMeaneHHOM OTKIMIOYEHUN BXOAHOTO MCTOYHWKA NUTAHMS BbICOKOTO HANPSKeHWs.
4 Heobxogumo ybeanTbes, 4To NpM Nogaye BbICOKOrO HAaNPSHKEHUS HET OTKIOHEHWIA, 1 eLLe pa3 NPoBepUTb,
KOPPEKTHA N1 NTOTVKA OTKPbITHS BbICOKOrO HAaNPShKEHMS.
5 HyHO CHOBa BKMIOYMTB BLICOKOE HaNPsKeHe U NpoBEPUTL, B HOPME N1 BXOGHOE HaNPsKEHNe, HanpsikeHue
LUWHbI YCTPOWCTBA, HanpskeHus a3 U, V u W.
6 MpoBepuTb, €CTb MK B CUCTEME Kakne-NBOo CUrHanbl TPEBOTM UM HEUCMPABHOCTH, 1 ABMSETCA N MHOPMALS, 0
oTobpaxaemas Ha KaxaoM MHTepdeiice Ha CEHCOPHOM 3KPaHE, KOPPEKTHOM.
Heobxoanmo Ha MecTe NPOBEPUTL KOPPEKTHOCTb BbINOMHEHNS OCHOBHbIX (DYHKLIMIA, Takux kak onepaLum 3anycka
7 |noCTaHoBKK, YCKOpEHMe M 3aMeiNeHue, a Takke KOPPEKTHOCTb COCTOSHIUSA AaHHbIX 0BpaTHOM CBA3MN U
0BHapyXeHWs Kaxagoro Mogyns.
8 VG?JJVITb?ﬂ B KOPPEKTHON Nepeaaye HeKOTOPbIX CUrHANOB TPEBOTM 1 HEUCTIPABHOCTEN, @ TaKkKe 3aLLUTHBIX 0
BEeNCTBMIA.
9 BpyyHYH0 OTKMIOYNTL UCTOYHMK MUTAHWS KITMEHTA, MPOBEPUTH (DYHKLIMIO ABOHOTO NEPEKHOYEHNS MUTAHUS W 0
0bpaTuTe BHUMaHWe Ha HanpaBneH1e BEHTUNSATOPA.
10 Y6emBLUNC B OTCYTCTBUW OTKIOHEHWI B Pa3ninyHbIX yeroBusx pabotel 06opyaoBaHus 6es Harpysku, 0
0CTaHOBUTL 0B0PYAOBaHWE M OTKMIOYMTL NOAAYY BbICOKOTO HAMPSKEHNS.
11 |[[puroToBMTLCA K OTNAAKE ABUraTens nof HarpysKkou. [
5.5.2 Otnapka aBuratens 6e3 Harpy3ku
A MpumeyaHue!
Cnepytowme Wwarv He06X0AMMO BbINONTHATL MO NOPAAKY, CrieAs 3a TeM, YTOObI KaXAbIi aTan
Obu1 BbINOMHEH U NOATBEPX/AECH, NPEXKAE YEM NEPENTH K CreayroLemy Lary.
dranbl: WUHdopmauus 06 otnagke MogTBepxaeHue
1 |YBepuTbCs, YTO JBUraTENb OTKIHOYEH OT Harpy3ky. O
2 Mpu OTKMIOYEHHOM BbICOKOBONTETHOM MTAHWM U MUTaHWM YNPaBNeHUst He06XOAVMO HAZEXHO NOAKMHYNATE 0

kabenu aBuratens K Bbixogam npeobpasosatens U, V n W B nopsiake YepegoBaHus gas.

BbinonHuTh cnegytolme AencTeus, 4ToObl NoAaTh BbICOKOBOMbTHOE NuTaHWe Ha MY, nepesecty

3 |npeobpa3oBatenb YacTOTbl B COCTOSIHME OXMAAHNS UM BbIKIKOYEHUS W YOeauTLCS B OTCYTCTBUM O

HeucnpaBHOCTEN B NpeobpasoBaTene YacToThbl.

MoaTBEPANTL KOPPEKTHOCTb HACTPONKM KaXA0ro (hyHKLMOHANBHOMO NapaMeTpa, BhINONHUTL OnepaLyto ¢

4 |TONYKOBBLIM [ABVMKEHWEM HA PACLUMPEHHOM KOMaHIHOM MHTEpdence, YToObl MPOBEPUTL NPABUILHOCTb (|

HanpaBneHWs BpaLLeHus aBuratens (1 HaobopoT), 1 NOATBEPANTL OTCYTCTBME OWNBOK M aHOMAmMIA.

5 YcTaHoBUTb LieneByto YacToTy, BbINOMHUTL HECKONBKO TECTOB MOBLILLEHWS W MOHWKeHNs ckopocTu MY ¢ warom 5

I'l ¥ NPOBEPUTb, HET N1 KaKWX-MOO OTKNOHEHWN B paboTe asuratens 1 M.

6 lMocne oTnagku U OTCYTCTBUS HEUCNPABHOCTEN OCTAHOBUTL MALLMHY W OTKMIOUUTb UCTOYHUK MUTAHWS BbICOKOTO
HaNPsHKEHNS.

7 |[MogrotoBUTLCA K OTNaZKe ABUraTens nof Harpy3Kkon. O

|
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5.5.3 Otnapka aBuratens nog Harpy3kou

A Mpumeyanue!

Cnepytowme Wwarv Heo6XoAMMO BbINOJHATL MO NOPAAKY, CrieAs 3a TeM, YToObl KaXAbIi aTan
ObIn BbINONHEH U NOATBEPXAEH, NPEXAe YeM NeperTy K cneayrolemy ary.
Jranbl: WHdopmaums o6 otnagke MoaTBepxaeHue
1 MogkntounTb ABUraTenb W Harpy3Ky, BKIOUNTL UCTOYHUK NUTaHWS YNpaBeHus nocne 3aBepLUeHus BCex .
NPOBEPOK 1 CeoBaTh MHCTPYKLMSIM MO N04AYe BbICOKOTO HaNPsHKEHNS.
Korga MY Haxoautcs B COCTOSHUM OXWUAAHUS UMW OCTAHOBKM, @ Harpy3ska asuratens Hebonbluas, HyxHo M4. Mo
2 |Mepe yBENWYEHWS YacToThl CieayeT HabnogaTh 3a POCTOM U M3MEHEHUEM BbIXOLHOTO HanpsikeHus 1 Toka M4 u O
HarpyxaTtb ero B COOTBETCTBUM ¢ TpeboBaHWAMM NONb30BATENS.
Ecnin Bo Bpems 3anycka unu paboTbl BO3HWKAET CUrHan TpeBoru unu coi, crnesyet HeMeaneHHO OCTaHOBUTb
3 |ycTpoicTBo v 06paTUTLCS K AaHHOMY PYKOBOACTBY, YTOObI peLnTb BO3HHKLLYI0 Npobnemy 8 CurHanuaaums O
HEeWCnpaBHOCTEN W aBapuil.
Mocne npoGHo akcnyaTauun He06X0AMMO BbINOMHUTL KPYTIIOCYTOYHYHO MPOBEPKY Ha MECTE LIS PEMUCTPaLm
4 |paboueit yacToTbl 060PYAOBAHMS, BXOGHOTO W BbIXOAHOMO HAMPSHKEHWS, BXOLHOTO 1 BBIXOAHOTO TOKa U APYriX O
JaHHbIX.
[o 3aBepLueHns NpobHoit aKcnyaTauum HyxHo ybenutbes, 4To 06opyaoBaHine paboTtaeT KOPPEKTHO 1
COOTBETCTBYET NOTPE6HOCTAM MOMb30BaTENS.
6 |O6ecneunts 06y4eHe 1 nepeaady paboTsl onepatopam. O

O
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6 NMoapobHoe onucaHue hyHKLMK
I'pynna P00 Mpynna 6a3oBbIxX pyHKLUUM

DYHKLUMOHANBHbIN Inana3soH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB »
Kog HacTPOWKN | yMONYaHUIo
0: pexum ynpaBrneHus C BEKTOPOM YNpaBneHus
Bbibop pexuma  |1: aCUHXPOHHbIN BEKTOPHbINA pexum 6e3 PG
P00.00 , " ” 0-3 0
ynpaeneHus 2: CUHXPOHHbIN BEKTOPHbIN pexum 6e3 PG
3: BEKTOpHOe ynpasneHue ¢ PG

BbiGop pexmma ynpaBrieHinst CKOPOCTbI0 CUCTEMbI YaCTOTHOTO YNipaBreHus ¢ NpeobpasoBaTenem YacTor.
0: pexuM ynpaBneHnsi C BEKTOPOM YnpaBrieHust

Pexum ynpaBneHna ¢ BEKTOPOM HanpAXeHna noaaepXmnBaeT aCUHXPOHHbIE U CUHXPOHHbIE OBUratenu. OH nogxogut
ana cnyvyaes perynupoBaHnA CKOPOCTK, KOTOPbIE HE Tpe6y+0T 0YEHb BbICOKOM TOYHOCTH ynpaBneHund, Hanpumep, ansa
06LI.WIX Harpys3ok, Takux Kak BEHTUNATOPbI U BOAAHbIE HACOChI. Ero Takke MOXHO MCNONb30BATh B cny4vasx, Korga ogHa
chcTema 4YaCToTHOro ynpasneHns ynpaBnsaeT HECKONbKUMU ABUraTeNAMMU.

1: aCMHXPOHHbIN BEKTOPHbIN pexum 6e3 PG

ACUHXPOHHbI1 BEKTOPHbIV pexim 663 PG noaaepkuBaeT TOMbKO aCUHXPOHHbIE JBMUraTENM, YTO OTHOCUTCS K BEKTOpaM
C Pa3OMKHYTbIM KOHTYPOM. [OAX0AMT Anst BbICOKOMPONU3BOANUTENbHbIX 06LMX CryYaeB 6e3 MMMyrbCHbIX SHKOLEPOB W
TOrfa, koraa TpebyeTcs GONbLUOK HU3KOYACTOTHBINA KPYTALLMA MOMEHT U BbICOKast TOYHOCTb YNIPaBIEHNst CKOPOCTBHO U
PEryNMPOBKA YacTOThbl BpalleHusi. [oafepXMBaeT ynpaBneHWe TOMbkO OfHWM [ABuratenem. JToT Crocob
MPUMEHSIETCS C TakuM 000pYLOBaHNEM, Kak IEHTOYHbIE KOHBEWEPDI, YCTPONCTBA NEPefa4y BbICOKOM MOLHOCTY 1 Ap.

2: CMHXPOHHbIN BEKTOPHbIN pexiumM Be3 PG

CUMHXPOHHBIA BEKTOPHbIA pexum Ge3 PG nopnepxuBaeT TOMbKO CUHXPOHHble Asuratenu. B MY npumeHsietcs
anropuTM ynpaereHus ¢ OBpaTHOM CBA3bIO K BbIXOAHOMY TOKY ANS BbICOKOTOMHOW PErynupoBkW, 4TO OdenaeT
BbIXOZHOM KPYTSLLUMA MOMEHT M CKOPOCTb 6onee CTabunbHbIMK 1 YNIpaBNSEMbIMA.

3: BEKTOpHOe ynpasneHue ¢ PG

BekTopHoe ynpaBneHue ¢ nomoLLbto PG B HacTosiLee Bpems MOAAEPKMBAET CUHXPOHHbIE 1 aCUHXPOHHbIE ABUraTenu.
OHKOZEp MCMONb3yeTCs B Ka4yeCTBe AaTumka M3MepPEHHsi CKOpoCTH. TOYHOCTb M3MEPEHHSI CKOPOCTM BblLLe, a An1anas3oH
N3MepeHns ckopocTi upe. OH MOAXOAUT ANs Cryyaes, KOrda BbICOKM TPeGOBaHWS K TOYHOCTM YMpaBMEHWs
CKOPOCTbIO 1 KOrAa HeoBX0AMM BbIXOZ C GOMbLUMM KPYTSILLMM MOMEHTOM M HUSKAMM YacTOTaMu.

MpumeyaHue: BeKTOpHOE ynpasreHue TpebyeT TouHbIX NapameTpoB Asuratens. MNoatomy neped Havanom paboThbl
HeobXoaMMO NpaBUIbHO BBECTM NapaMeTpbl MacropTHOM Tabmuuku ABWraTens, a [Ans MOMNyYeHUst TOYHbIX
napameTpoB ABuratens HeobxoaMMO BbINOMHWTL ABTOHACTPOMKY MapameTpoB Asuratens. TOMbKO MpU NOMmyyveHun
TOYHbIX MAPaMETPOB ABUraTeNs MOXHO HauMHaTb paboTy. HacTpolika napameTpoB BEKTOPHOrO ynpaBneHus (rpynna
P03) nossonseT onTMMU3NPOBATL NPOU3BOAMTENBHOCTL BEKTOPHOTO YNpaBeHus.

®yYHKLMOHaNbHbIN [unana3soH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Kog HaCTPOMKM YMONTYaHMI0
0: nokarnbHbI KaHan KoMaHz
McToyHuK komaHa, |1: kaHan komaH[ KNnemMMbl
P00.01 A A 0-3 0
ynpasneHuns 2: KaHan KOMaH[, CBA3U
3: KaHan KoMaHz BefyLUero yCTponcTea

Korga aT0T hyHKLMOHANbHbIN KO HAXOAMTCA B yAaneHHOM COCTOsIHUM (yAaneHHas nokarnbHas krneMMa ykasbiBaeT Ha
nynbT AUCTAHLMOHHOIO YNPaBIEHMs!), ero MOXHO UCMOMb30BaTh 415 Bbibopa kaHana koMaHbl yrpaBneHus CUCTEMON
perynmpoBaHnsl CKOPOCTU C NEPEMEHHON YACcTOTON (HampUMep, 3anyck, OCTaHOBKA, BpalueHWe Beped, BpallgHue Hasaf,
TOMYKOBBIM PEXM, CBPOC HEUCNPABHOCTU U T. A.); B JIOKANbHOM COCTOSIHUM (YAaneHHbI NokanbHbIf TEPMUHAN YKasbliBaeT
Ha NoKanbHbIA) MM MOXHO YNPaBNSTb TONbKO Yepe3 CEHCOPHbIN 3kpaH. Koraa yaaneHHbIi nokansHein TepMuHan R_N
LiKadha ynpaBneHns AenCTBUTENEH, TO eCTb HAaXOAWTCS B JIOKarbHOM COCTOSHWW, OH HE OTHOCUTCS K BblBOpy kaHana
P00.01 1 MOXeT ynpaBnsaTbCS TOMNbKO Yepes CEHCOPHbIN 3KpaH.

0: nokanbHbli KaHaN KoMaHg
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MogpobHoe onucaHme hyHKUUIA

CregyeT yCTaHOBUTL NMapameTpbl C MOMOLLLI0 (PYHKLIMOHAMBHBIX KOAOB NS BbINOMHEHWS COOTBETCTBYIOLLMX (PYHKLIANA.
(CeHcopHbIi akpaH noaaepxuBaeT Haw npoTokon Ethernet n npotokon IP).

1: KaHan KoMaHg KNeMMmb!

KomaHgb! ynpaBneHus, Takue kak BpalleHue Briepes, obpaTHoe BpalleHue, TONYKOBOE BpaLLEeHWe Brepes, TONYKoBoe
BpalleHWe Has3a[, OCTaHoBKa, COPOC HEWCnpaBHOCTU U [ApyrMe KoMauabl YNpaBneHus Apuraternem, nopjarTes
BXOOHbIMW CUrHarnami COOTBETCTBYIOLMX MHOTO(YHKUMOHAMBHBIX BXOAHbIX KnemMm. [ns nogpoBHocTen cwm.
«Hactpoitka rpynnbl P05».

2: KaHan KoMaHf, CBSA3u

MogpobHee o MmeTogax CBsiaW CM. B pasaene «O Bumax CBS3W Haweid CUCTEMbI YaCTOTHOMO YMpaBfieHus C
npeobpasoBatenem YacToTsl GD5000.

3: kaHan KOMaHA BeayLLEero ycTponcTea

OTOT KaHan B OCHOBHOM WCMOMb3yeTcs AN YCTAaHOBKM pexuma paboTbl BEAOMOro YCTPOWCTBA MPW YnpaBneHuw
BeayLUmit-BegoMbli. Korga ko yHKLMM YCTaHOBMEH Ha 3, BEAOMOE YCTPONCTBO YNpaBNseTCcs KoMaHAaMm 3anycka 1
OCTaHOBKM, OTNPaBNsSEMbIE BEAYLLM YCTPOICTBOM.

MpumeyaHue: CEHCOPHLIN 3KpaH YHMBEPCANbHOW CMCTEMbl YaCTOTHOTO YMPaBNEHWUS C  BbICOKOBOMbTHBIM
npeobpasosatenem YactotT Goodrive5000 ucnonbayeT kaHan Ethernet.

®yHKUMOHANBHbIN Onana3oH Mo
HanmeHoBaHne | [logpoGHOe onucaHue napaMeTpoB »
Kog HaCTPOWMKM YMONYaH1o
Tekywwymin BbIGop 13 |0: Modbus
P00.02 KOMaHAOHbIX 1: nonesas WHa 0-2 0
kaHanos casn  |2: Ethernet

Korga P00.01=2, aTOT ChyHKLUMOHAMbHLIA KOL WCMOMb3yeTcst ANns Bblbopa MeTOoAa CBA3M KaHana ynpaeneHus
YCTaHOBKOW 4acTOTbl.

@OyHKUMOHANBHbIN Ownana3oH Mo
HaumeHoBaHue | [lMoapobHoe onucaHMe napameTpoB 9
KOA, HaCTPOMNKM YMONYaH1o
0: pewctayeT, M4 coxpaHseT gaHHble npu
OTKIMIOYEHUWN NUTaHUS
Hacrpoiika 1: penctayer, MY He coxpaHsieT faHHbIe

P00.03 UP/DOWN I'IPVI OTKJ:I}OLIeHVIVI nUTaHWs 0-3 0
2: He[encTBUTENbHO
3: HacTpolika feicTBIUTENbHA BO BPEMS
paboTbl 1 cOpacbIBAETCS NPK OCTAHOBKE

3HayeHne oTnagxu -120,00 go
P00.04 UP/DOWN -120,00 go 120,000y 120,00 0,00ly
M3meHuTe 3afjaHHyl0 4acTOTy CUCTeMbl ynpaeneHns ckopoctelo MY, BbiGpas  yHkumio  UP/DOWN

(yBEnuYeHue/yMeHbLLEHE YacTOThI) Ha BXOAHOW KremMMe. 3Ta HAcTpOika MO3BONMSIET perynuposatb Mobyio
HaCTPOMKY 4acToTbl, 3@ WUCKMKYEHUEM HACTPOIMKM MHOMOCKOPOCTHOMO pexumMa. B OCHOBHOM OHa ucnonb3yeTcs Ans
TOYHOW HACTPOWKW CUCTEMbI YaCTOTHOMO ynpaBneHus ¢ npeobpas3oBaTenieM yacToTbl. B 310 Bpems daktuyeckas
4acToTa HaCTPOMKM CCTEMbI = 4aCTOTE HACTPOWKM KaHana HaCTPOMKK + YacToTa HAaCTPOMKK, HaNpUMeEP, Kak nokasaHo
Ha Puc. 6-1.

0: BenCTBYET W COXPaHSETCS NPY BbIKMIOYEHUM NUTAHUS. 3HAYEHWNE TOYHOM HACTPOWKM MOXET ObiTb YCTAHOBMEHO W
COXpaHsIETCS MOCIe BbIKMKYEHUs cucTeMbl. Mocne cneayoLLero BKIOYeHUst OHO OyAeT aBToMaTUYeCKM 06beaMHEHO
C TEKYLLiEN YCTAHOBNEHHON YaCTOTOM.

1: }J,eI7ICTByeT N HE COXpPaHAETCA NpPU OTKITHOYEHUN NMUTaHUA. 3HayeHne TO4HOM HaCTpOl7IKI/I MOXHO YCTaHOBWUTb, HO OHO
He 6yueT COXpaHeHO nocne OTKNKYeHUA NUTaHNA CUCTEMbI.

2: HepecTBUTENBHO. PYyHKUMS TepmuHana UP/DOWN HepeicTBUTENbHA, M 3HAYEHWE HACTPONKM TOYHOWM HACTPOMKU
aBToMmaTuyecku cbpacbiBaetcs Ha 0.

3: pencTByeT BO Bpems paboThbl 1 oumiLaeTcs npu octaHoske. dyHkuua knemmbl UP/DOWN pelicTBuTeNbHa BO BpeMS
paboTbl, @ 3HaYEHWE HACTPOMKI TOYHOM HACTPOIIKW aBTOMATUYECKM cOpackiBaeTcs Ha 0 BO BpEMS! BbIKITHOUEHNS.

MpumeyaHue: Korga nonb3oBaTenb BOCCTaHABMMBAET (DYHKUMOHAmbHbIE MapameTpbl CUCTEMbI PerynnpoBaHust
4acTOoThI U CKOPOCTY [0 3HAYEHWI N0 YMONYaHMI0, 3HAYEHUE TOUYHOM HACTPOIiKM ByaeT aBTOMATUYECKM COPOLLEHO.
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Ecnn Hactpoiika UP/DOWN peictutensHa, P00.03 ucnonbayetcs Ans OTOBpaXeHUs 3HAYEHUs perynmpoBku
yactoTel UP/DOWN, ananasoH coctaenseT ot -120,00 go 120,00 'y,

DyHKUMOHANBHbIN Onana3oH Mo
HaumeHoBaHue Moapo6Hoe onucaHuWe napameTpoB »
KoA HAaCTPOWKM YyMOJ14aHuI0
0: pexum ckopocTu
1: PEXUM KPYTSLLETO MOMEHTA
Pexum nepegaum |, y
P00.05 CKOPOGTH 2. pexvM CKOpPOCTW BEAOMOrO YCTPOMCTBA 0-3 0
3: PEXUM KpYTSILLEro MOMEHTa BEAOMOTO
yCTpOMUCTBA

0: pexum CKOpOCTW; CMCTEMa YacCTOTHOrO YnpaBneHus C npeobpasoBaTenem YacToTbl BbIBOAWT 4acToTy B
COOTBETCTBUM C 3aJaHHON KOMaHZOM CKOpOCTH. [lBUraTenb aBTOMaTUYECKN PEryNMPYeT BbIXOAHON KPYTALLMA MOMEHT
Ans noaaepxaxus ckopocTi. OBHaKO BbIXOOHOW KPYTSLIMA MOMEHT OrpaHN4MBAETCS BEPXHUM NPEeaernoMm KpyTALero
MomeHTa (P03.12) npu BpallieHun c Harpyskol. Korga KpyTALMA MOMEHT MPEeBbILLAET YCTAHOBMEHHBIA BEPXHWN
npeern, BbIXOAHOWM KPYTALLMIA MOMEHT 6ydeT orpaHudeH W asuratens 6onblie He byget pabotath C 3agaHHON
CKOPOCTbH (CKOPOCTb M3MEHUTCS aBTOMATUYECKM).

1: pexuMm KpyTALLEro MOMEHTA; MPU KOHTPONE KPYTALLEr0 MOMEHTA CUCTeMa 4YacTOTHOMO YMpaBMeHust ¢
npeobpasoBaTenem YacToT BblgaeT KPYTSLWMWA MOMEHT B COOTBETCTBUW C 3afaHHOM KoMaHhod. B 310 Bpems
BbIXOAHAs YacToTa OrpaHNYMBAETCA BEPXHUM M HWXKHUM npefenamu YacToTbl. Koraa 3apaHHbIi KpyTALWMA MOMEHT
MPEBbILLAET KPYTALUMA MOMEHT Harpy3ku, BbIXOAHAsA YacToTa CUCTEMbI YaCTOTHOTO ynpaBneHus ¢ npeobpasosaTenem
yacToT OydeT yBennuMBaTbCs 4O BEPXHEro Mpedena YacToTbl; KOrda YCTaHOBMEHHbIN KPYTALYMA MOMEHT MeHbLUe
KPYTSLLEro MOMEHTA Harpysku, BbIXOAHas yactota OyAeT yMmeHblaTbCsl 4O HWkHero npedena yactotel. Korga
BbIXOJHAs YacToTa CMCTEMbl YACTOTHOMO YNpaBneHust ¢ npeobpasoBaTenem 4YacToTbl OrpaHWNYeHa, ee BbIXOLHOW
KpYTALLMIA MOMEHT GonbLue He ByaeT TakuM e, Kak 3afaHHbIiA KPYTALLUA MOMEHT.

2-3; pexum CKOPOCTW BEeJOMOrO YCTPOMCTBA M PEXMM KPYTALLEro MOMEHTa BELOMOrO YCTPOMCTBA HUYEM HE
OTIIMYAIOTCA OT PEXMMA CKOPOCTU U PEeXMMa KpyTALLEro MOMEHTa. B OCHOBHOM WCMOMb3yOTCA 4711 YCTAHOBKM
CKOPOCTY 3ajaHHOro pexvmMa BEAOMOro YCTPOMCTBA NPy yNpaBneHun BeayLMA-BEAOMbIN.

MpumeyaHue:

o Bo BpemMsa 3amMefsieHna M OCTaHOBKM CUCTEMa 4aCTOTHOro ynpaBneHWA aBTOMaTU4ECKW MNepekntoyaeTca U3
pexunma ynpasneHna KpyTawum MOMEHTOM B PEXUM yNpaBleHNsa CKOPOCTbIO.

e Korga P12.29=3 (Bepomoe yctpoitcTBo) 1 P00.01 HacTpoeH Ha kaHan KOMaHg Begyllero YCTpoucTea 3, 310
YCTPOWCTBO SIBISIETCA BEAOMbIM B pPEXVMe YNpaBneHns «BeOyLUMit-BeAOMbINy. Takoke MOXKHO MepekmiovaThes
MEeXy KOHTPONEM KPYTSLLEro MOMEHTA M KOHTPOIIEM CKOPOCTU Yepe3 MHOrOYHKLMOHAMBHBIA BXOAHYH KNEMMY.
Pexum KpyTALLEro MOMEHTa NPUMEHUM TONBKO AMS1 BEKTOPHOTO YNPaBNEHMS.

®yHKUMOHANbHbIN
Kon

Ovnana3oH Mo

HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB »
HacTPOMKN | yMONYaHUKO

0: HacTpoiika (hYHKLIMOHANBHOTO Koaa
1: HacTpomKa aHanoroBon BenuyuHb! Al1
2: HacTpoWKa aHanoroBom BenuunHbl Al2
3. HacTpoiika aHanoroso Benu4mHbl Al3
WcTouHuK curHana |4
3aaHus Yactotbl A |5:

HaCTpOoiika aHanoroBo Benu4mHbl Al4
HaCTpolika pexuma paboTbl C
MHOrOCTYNEHYaTON CKOPOCTHH
6: HacTpovika ynpasnenus PID
7: HacTpoiika Modbus
8: HacTpoiika NoNeBow LMHbI

P00.06

YHnBEpcanbHas CucTeMa 4acTOTHOTO YNpaBMneHust C BbICOKOBOMbTHLIM NpeobpasoBatenem yactotbl Goodrive5000
nogfepXvBaeT ABa KaHara ynpasneHus 4acTOTON: KaHan ynpaBrneHus YacToTon A 1 kaHan ynpasneHus vacToToi B.
Cpeon HWX KaHan 3afaHust 4YacToTbl A ABNSIETCS OCHOBHbIM KaHaroM, a HasHaueHHbI kaHan 4actotbl B -
BCMOMOraTenbHbIM.  YCTaHOBMEHHas 4actoTa onpedensetcs kombuHauuen 9Tux AByX. KOHKpEeTHbI MeTon
KOMBUHMPOBaHWA 3agaeTtcs PyHKUMoHanbHbIM kogom P00.09.

0: HacTponka (byHKLMOHANBHOTO KOAA; YacToTa HACTPOWKM YacTOTbl - 3TO 3HAYEHWe, YCTAHOBIEHHOE MapameTpom
P00.13.
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1-4: HacTpoika aHanoroson BenuuuHbl Al; Al1, Al2, AI3 u Al4 aBnstoTca nporpamMmupyeMbiMi Monb3oBaTenem
aHanoroBbIMM  BXOOHbIMK ~ Knemmamu. OYHKUMM  UX  KOHGUrypauuu CM. B ONMUCAHUM  COOTBETCTBYIOLLMX
(yHKLMOHanNbHbIX kogoB rpynnel P05, Ang Al1, Al2 n Al3 MoXHO BbiBpaThb (PYHKLMOHAMBHBIN KoL 0COOEHHOCTY BXOAA
TOKA MM HaNPSXKEHMS.

5. HacTpoika pexuMa MHOrOCTYMeHYaTol CKOpOCTW; B 3TO BpeMs CWUCTeMa YMpaBneHUs CKOPOCTbH C
npeobpa3oBaHMeM 4acToTbl paboTaeT B pexuMme C MHOTOCTYneHYaTon ckopocTbto. [ns knemmsl P11.00 moctynHo
Heckonbko HacTpoek. Korga BbibpaHa HacTponka knemmbl (P11.00=0), ucnomnbayetcs knemma pexuma
MHOTOCTyneH4aToi ckopoct rpynnel P0S. Mpu Bbibope aHanoroBoi HacTponks (P11.00=1) Tekywmin paboumii
CEerMeHT onpegensietca ¢ nomoubto P11.18-P11.33, a P11.01-P11.16 onpepnensieT yactoty Tekylero paboyero
0TpesKa (4acToTbl MHOTOCTYNEHYATON CKOPOCTH N = Makc. YactoTa P00.10 X NpoLEHT CTyNeHM CKOpPOCTM n).

6: HacTpoika PID-perynupoBaHus; pesynbTtar perynuposku PID-momyns BHYTPWU CUCTEMbI YNPaBEHUS CKOPOCTbHO C
npeobpa3oBaHMeM 4acTOTbl WUCMOMb3YETCS B KayecTBe 3ajaHHOM 4acTOTbl CUCTEMbI YNPaBMEHWS CKOPOCTHIO C
npeobpa3oBaHMeM 4YacToTbl. [1Ns KOHKPETHOro Bbibopa MCTOYHMKa HacTpoiku PID, HacTpoek, oGpaTHOi CBS3W U
napameTtpo. PID, HyxHo obpatutbes k rpynne P10 (rpynna PID-ynpasneHus).

7: HacTpoiika Modbus; yacToTa UCTOYHMKA YacToTa HAacTPOiKM A HacTpauBaeTcs Yepes cnocob cessm Modbus.
8: HacTpolika NONEeBON LMHBI, YaCTOTa UCTOYHMKA YacTOTa HAaCTPONKM A HAaCTPaNBaETCS Yepes MOMEBYHO LLUMHY.

MpumeyaHue: kapTa NOMEBOM LWWHbI CUCTEMbI YacTOTHOTO YMpaBfieHus C npeobpa3oBaTenem 4actoT
npuobpeTaeTcs OTAENLHO.

®YHKUMOHaNbHbIN [nanasoH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
KoA HaCTPOWKN | yMONYaHUHO
0: HacTpoiika aHanoroso BennunHbl Al
P00.07 /cTouHuK curHana | 1: HacTpoika aHanoroBon BennyunHbl Al2 0-3 0
' 3ajaHus vyacToTbl B |2: HacTpoiika aHanoroBon BenuuuHbl Al3
3: HaCTpoiika aHanorosomn sennimHbl Al4
Bbibop obbekTa )
0: makc. BbIxoaHas YactoTa
P00.08 3a[1aHns YacToTbl ' 0-1 0
1: komaHAa YacToTbl A
UCTOYHWKa B

OyHKumoHanbHble koabl P00.07 u P00.08 coBmecTHO onpefensioT 3HaveHue 3afaHHON YacToTbl UCTOYHMKA YacTOTbl
B. Yactorta B = yactoTa obbekTa 3agaHus yactotsl B (onpegensetcs P00.08) * npoueHT NCTOYHWKA 3aAaHNs YacToThl
B (ycranasnueaetcs P00.07).

Hanpuwmep, P00.07=0, P00.08=0, npoueHT Bxoga Al1 rpynnbl P05 coctaenser 50%, a MakcuMarnbHas YactoTa
ycTaHoBneHa Ha 50 'y, Torga vactota B=50Myx50%=25Iy; P00.07=0, P00.08=1. MpoueHT Bxoga Al1 rpynnbl P05
coctasnsiet 50%, a yacToTa, yCTaHOBMEHHAs KaHanoM ynpasneHus Yactoton A, coctaensiet 40 M, Toraa vactota B
=40 Iy x50% = 20 I'u.

DyHKUMOHANBHbIN Ovnana3oH Mo
HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB »
Koa HacTpPOWKN | yMOnyYaHuio
0:A
KombuHaLmm 1B
P00.09 MCTOYHWKOB 3afaHus 2j A+B 0-3 0
4acToTbl 3- Max (A, B)

P00.09 yctaHaBnMBaeT peXWM  KOMOMHMPOBAHMS  HAcTPOeK KaHanma  ynpaeneHus.  COOTBETCTBYHLMNA
KOMOMHMPOBAHHBIA PEXUM TaKke MOXHO NEPEKMIOYNT C MOMOLLH KOMOMHALMM MHOrOMYHKLMOHAMBHBIX BXOOHbIX
knemm P5, Hanpumep, kak Ha Puc. 6-1.

P00.09=0: TekyLjas yacToTa yCTaHOBMEHA HA KOMaHAY YacToTbl A.
P00.09=1: TekyLias YacToTa yCTaHOBIEHA HA KOMaHy YacToTbl B.
P00.09=2: TekyLias yacToTa yCTaHOBMEHA HA KOMaHAy 4acToTbl A + KOMaHay 4acToTbl B.

P00.09=3: Tekywas yacToTa yCTaHABNMBAETCA Ha OOMbluee 3HAYEHME MEXOY KOMaHZOM 4acToTbl A M KOMaHZoM
yacToThl B.
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Puc. 6-1 KomBuHaLms HacTpoek YacToTbl

P00.0
(BbiGop komaHab! YacToThl A)

OyHKLWUOHanNBHbIN
Ko

!

8

Al
A2
A3
Al4
CKOpOCTh

nm,

P00.09
Kom6uHaLmm ucTouHuKos
v 3afjaHns YacToTbl

[ellellellelfelle]
FF
w

Modbus Yer. vactota

F

Monesas wiHa A+B

®
@

MAX (A, B)

P00.07 A
(VicTouHuk curHana 3apaHus YacToTel B)

dakTuyeckast yer.
vacrota

y ©
o0
P00.08
(OBbeKT 3anaHms 4acToTbl UCTOUHIMKA KOMaHAabI B)

3HayeHme HacTpoek
Up/Down

@OyHKUMOHANBHbIN Ovnana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB »
Kog HacTPOWKN | yMOnYaHuio
P00.10 Makc. Bbixonast 504 11.200,00 iy P00.11-200,00 | 50,00y
yacToTa

YcTraHosuTe MaKCmalbHYH BbIXOAHYI0 YaCTOTY CUCTEMbI perynipoBaHmna CKOpoCTH C nepemeHHoM 4acToToN.

@DyHKUMOHANBHbIN Onana3oH Mo
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB .
Koa HacTpPOWKN | yMONYyaHuio
P00.11 Bepxuwt npeaen |5 15 poo.10 (wake. vactora) P00.12-P00.10 | 50,00y
paboyel 4acToTbl
P00.12 HI/I)KHI/I!I npegen |0,00My-P00.11 (BepxHuit npegen paboyei 0.00-P00.11 0,007y
paboyen YacToTbl |4acTOThI)

P00.11 n P00.12 mcnonb3ytoTcs AN YCTaHOBKM BEPXHErO W HWXHEro NpedenoB BbIXOAHOW 4acTOTbl CUCTEMbI
PerynuMpoBaHns 4acToTbl BpalieHus BO Bpems ee pabotbl. ObpaTuTe BHMMaHWe Ha pasnuune Mexmy BepxHen
paboye 4acTOTOM M MaKCUManbHOM BbIXOOHOW 4acToToW. [lepBbid mpeacTaBnseT coboit  MaKkcMMarbHY
thakTyeckyto paboyyto 4acToTy CUCTEMbI PETYNIMPOBAHWS CKOPOCTM C PErYNMPYEMOiA YacTOTON, MPUYEM MOCNEeaHSS
npegcTaenseT cobon MakcumarbHOe 3HaueHWe 4YacToTbl 3afaHWs YacToTbl CUCTEMbI PEryrvMpoBaHUs CKOPOCTU C
perynupyemon 4acToTon.

OrpaHMlelBaroLu,ee COOTHOLLEHWE MeXIy YacToTamu: MakcmarnbHasa BbixogHas yactoTa 2 BerHVIVI npeaen 4actoTthl
= 33/jaHHas 4acToTa = HUXHWIA npegen 4actoThbl.

®YHKLMOHANbHbIN H Moapo6Hoe onucaHue [nana3oH Mo
aMMeHOBaHMe »
Kog napameTpoB HaCTPOWKM YMONT4YaHMIo
P00.13 yer. uactora 0,00My-P00.10(makc. uacrora) 0,00-P00.10 | 50,00ry
(OYHKLMOHAIBHOrO Kofa

Korpa komaHga u4actotl A BblbpaHa Kak «Hactpoiika yHkumoHanbHoro koga (P00.06=0)», 3HaueHwe
(DYHKLMOHAMLHOTO Koaa SBMSETCSl HavanbHbIM 3HA4YEHMEM HAaCTPOMKW YacTOTbl CUCTEMbI YNPaBMEHUs CKOPOCTLIO C

npeo6pasoBaH|/|eM 4acCTOTbl.

®yYHKLMOHANbHbIN [unana3soH Mo
HaumeHoBaHue MoppobHoe onncaHme napameTpoB .
Kop HacTPOMKN | yMONYaHuIo
P00.14 Hactpoika kpyT. |0: HacTpomnka (hyHKLMOHANBHOM Koaa 0-8 0
' MOMEHTa 1: HaCTpoOMKa aHanoroBon BennyuHbl Al1
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Aunana3oH Mo
HacCTPOWKN | YMONYaHMIO

DyHKUMOHANBHbIH

o HanmeHoBaHue MoapobGHoe onucaHue napameTpoB

2: HACTpOIiKa aHanorosomn BenuninHbl Al2
3: HacTpoWKka aHanoroeon BennymnHsl Al3
4: HacTpolika aHanorosomn BenuunHbl Al4
5: Peseps

6: HacTpolika pexwumMa paboTbl ¢
MHOrOCTYNEHYaTON CKOPOCTHH

7: HacTtpoika Modbus

8: HacTpoiika NoNeBo LWMHbI

B pexume BEKTOPHOrO ynpaBneHus, Koraa ynpaeneHue KpyTawmum moMmeHTom aerictsyet (P00.05=1), Bbibepute kaHan
3a[jaHHOrO KPYTALLEro MOMEHTa CUCTEMBI YNpaBNeHUs CKOPOCTLIO C npeobpasoBaHnem YactoThl yepes P00.14. Ecrm
AN KPYTSLEro MOMEHTa YCTaHOBMEHO OTPULATENbHOE YWCMO, HampaBneHWe BbIXOOHOTO KPYTALEro MOMEHTa
Asuratens 6yfeT NpoTMBOMONOXHO 3afaHHOMY LieneBoMY HanpaBneHuo BpaLLeHus.

MpumeyaHue: YCTaHOBNEHHOE LENEBOE HarnpaBrieHWe [BUKEHUS 3aBUCUT OT KOMOMHALWM HanpasneHus,
3ajaHHOro KOMaHZoM, 1 HanpaeneHus, 3afaHHoro yHKLMoHanbHLIM kogom P00.18.

®yHKUMOHANbHbIN H Moppo6Hoe onucanue Ovnana3oH Mo
aMeHoBaHue 8
Kopg, napameTpoB HaCTPOWKM YMONT4YaHMI0
P00.15 YCT. KDYT. MOMEHT | o5 0/ 1 200,0% -200,0 302000 | 30,0%
(PYHKLMOHANLHOrO Kofia

Korga P00.14=0, P00.15 ucnonb3yetcs AN YCTaHOBKM 3aJaHHOMO KPYTALET0 MOMEHTa CUCTEMbl 4acTOTHOMO
ynpaBneHus ¢ npeobpasoBatenem yactotbl, rae 100,0% COOTBETCTBYET HOMUHANBHOMY BbIXOLHOMY TOKY CUCTEMbI
perynpoBaHns YacToTbl BPaLLEHMS.

®yHKUMOHANBHbIN HanmeHoBaHme Moppo6Hoe onucaHue ﬂuanasvou Mo yMonanuio
Kog napameTpoB HaCTPOWKM
P00.16 Bpems yckopenus 1 0,1-3600,0c 0,1-3600,0 Beog mogenu
P00.17 Bpewms samegnenus 1 |0,1-3600,0c 0,1-3600,0 Bson moaenu

Bpems yckopeHusi - 310 Bpemsi, Heobxoaumoe cCUCTEME YacTOTHOTO ynpasrneHus Ans yckopeHus ot 0 My go
MakcumanbHoOM BbixoaHoit YacToTel (P00.10).

Bpems 3amedneHus osHauyaeT Bpems, HeobXoOMMOe CUCTEME perynupoBaHWs CKOPOCTM NS 3amMedneHns ot
MakcuManbHo BbixogHow YacToTsl (P00.10) go 0 I'u,

Puc. 6-2 I'padomk yckopeHus u 3ameaneHus

A BbixopHas yactota

f MAX[ ———————

1:SET ————— - -

®akTideckoe Bpews| aKTIIeckoe Bpevs >
YCKOpEHHS 3amenneHus Bpewms t

YcTaHoBoYHOE Bpems YcTaHoBoYHOE Bpems
YCKOpeHusa 3ameaneHus

Korpa 3apaHHas yactota (fset) paBHa MakcumanbHoi vactoTe (fuax), hakTuyeckoe Bpems YCKOPEHUs 1 3amMeaneHns
COOTBETCTBYET YCTAHOBMEHHOMY BPEMEHM YCKOPEHUS 1 3aMefNEeHMS.

Ecnu 3agaHHas yacToTa MeHbLLE MaKCUMaribHOM YacToThl, d)aKTI/I‘-IeCKOG BpeMs YCKOpPEeHNa U 3aMeaneHua MeHblue
YCTaHOBITEHHOIro BPEMEHU YCKOPEHUA N 3aMeaneHus.

dakTnyeckoe BpemMa YCKOpeHuAa W 3aMedneHua = 3adaHHOE BpPEMA YCKOPEeHUA W 3ameaneHums X (3a,anHa9|
yacTtoTa/MaKkcumarnbHas l-IEICTOTa).
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Y cucTeMbl YacTOTHOrO ynpaBneHna C BbICOKOBOJIbTHbIM npe06pasoBaTeneM yacToT ectb 4 rpynnbl BpEMEHU
YCKOPEHUA N 3ameaneHnd.

pynna 1: P00.16, P00.17;
pynna 2: P08.00, P08.01;
pynna 3: P08.02, P08.03;
pynna 4: P08.04, P08.05.

PasnnyHble rpynnbl BpEMEHM YCKOPEHUS U 3aMeanieHnst MoryT BbITb BbiGpaHbl MOCPEeACTBOM KOMOMHALMM COCTOSHUS
ABYX MHOMO(YHKLMOHAMbHbIX LMGPOBbLIX BXOAHBIX KIEMM. ITW [BE MHOTOYHKLMOHANbHbIE KNEMMbI JOMKHbI ObITh
HaCTPOEHbI Ha (yHKLMM BbIGOpa BpEMEHM YCKOPEHUS U 3amMeanenns 1 1 BbIbopa BpEMEHM YCKOPEHUS U 3aMeasieHns
2. VHdhopmaLmio 0 KOHKpETHBIX BapuaHTax Bbibopa cM. B rpynne P05 «Bbibop (yHKUMM Knemmbl». 10 yMonyaHuio
BPEMS! COOTBETCTBYET 3HAYEHMAM rpynnbl 1.

DyHKUUOHANBHbIN Ownana3oH Mo
HanmeHoBaHue Moapo6Hoe onucaHuWe napameTpoB 9
Kop HacTPOWKN | yMONYaHUIO
Bribop 0: ABIKEHME NO HanNpaBMeHMo N0 YMOMYaHNH0
P00.18 HanpasneHus |1: gBuXeHWe No 0bpaTHOMY HanpaBMEHWIO 0-2 0
BpalleHus  |2: 3anpeLiaeT ABWKEHWE C 0bpaTHbIM BpaLLeH1eM

0: IBV)KEHE MO HanpaBrEHWHO MO yMomn4YaHuto. [lBuraTenb BpaLlaeTcsi B 3aaHHOM HanpaBrneHnm.

1: gBwxeHue no obpaTHoMy HanpasneHwto. [iBuratens OyaeT BpallaTbCs B HanpaBreHWM, NPOTMBOMONOXHOM
HanpaBneHMo KOMaHbl CUCTEMbI YNPaBINEHNS CKOPOCTLIO C NEPEMEHHOM YaCTOTOM, YTO SKBUBANEHTHO WM3MEHEHMIO
HanpaeneHus BpalieHus [BuraTens nyTem perynuposki nbBoiA nocneaoBaTenbHOCTU  ABYX(PasHbIX  MWMHUIA
TpexdasHoro Asuratens.

MpuMeyaHue: mocrie WHULMaNMU3aLUMN NapamMeTpoB HanpaBfieHWe BpalLeHUs JBUraTensl BEPHETCS B MCXOAHOE
cocTosiHue. CobntogaiiTe OCTOPOXHOCTb B CUTYaLsIX, KOTa M3MEHEHWe HanpaBneHnst BpalleHnst ABuratens nocne
OTNafKM CUCTEMbI CTPOTO 3anpeLLeHo.

2: 3anpeLyaeT ABMKeHue ¢ 06paTHbIM BpaLLeHneM. PeBepc CUCTEMbI YAaCTOTHOMO YNPaBreHNs 3anpeLleH 1 AOMKeH
MCMoNb30BaThesl B 0COBbIX Crlyyasix, Hanpumep, koraa Tpebyetcs paboTa 1 NepekmntoyeHne NepemMeHHo YacToTbl.
Korna onepauusi peBepca 3anpelieHa, OTnpaBnseT koMaHAy peBepca B CUCTEMY YACTOTHOTO yNpaBneHus, u cucTema
nepeiaeT B COCTOSHIE OXMAaHMS.

DyHKUMOHANBHbIN H n 6 Onana3oH Mo
- aMMeHOBaHue 0Apo6HOe onucaHue NapaMeTpoB HACTDOMKM yMonuaHmio
P00.19 Hecyulas yactota |0,5-2,0ky 0,5-2,0 0,7k

HecyLas YacToTa HacTpoeHa NpaBUMbHO «C 3aBOAAY, M MOMb30BATENIO HE HYXHO U3MEHsITb 3TOT napametp. Koraa
nonb3oBaTeNb UCMOMb3YET HECYLLYH YacTOTy, MPEBLILAMLLYI0 CTaHAAPTHYI0, HEOOXOAMMO CHU3UTb HOMUHAMBHYH
MOLLHOCTb CUCTEMBI.

®YHKUMOHANbHBbI
Kop,

HaumeHoBaHue

Moapo6Hoe onucaHne napameTpoB

Ounana3oH
HaCTPOMNKM

Mo
YyMONT4YaHuIo

P00.20

ABTOHaCTpOMKa
napameTpoB
ABuratens

0: HeT onepaLum

1: aBTOHACTPOWKa C BpaLLEHNEM

2. 4acToTa aBTOHACTPOMKM 3HKOAepa

3: aBTOHACTPOMKa CO CHUXEHWNEM YaCTOTbI
ABuratens

4: aBTOHACTPOWKA BPEMEHM
nepekKntoyeHns MPOMbILLNEHHOTO
npeobpa3oBaHus 4acToTbl

5: BbIcTpas cTaTuyeckas aBTOHACcTpOka

(peseps)

0-5

Bo Bpemsi BEKTOPHOTO ynpaBneHUst CUCTEMOM YacTOTHOMO YrpaBreHust ¢ npeoGpasoBaTeniemM YacToTbl TpebyoTes
OTHOCUTENBHO TOYHbIE MapaMeTpbl Auratens. MoxHO BbiGpaTh, BbIMONMHATL N aBTOHACTPOMKY NapaMeTpoB A
MonyYeHnst napamMeTpOB ABUraTENst B COOTBETCTBUN C MOTPEBGHOCTAMM NPUOXKEHNS.

0: 6e3 onepauuit 1 BbINONHEHUS! aBTOHACTPOMKI NapaMeTPOB ABuraTens.
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MogpobHoe onucaHme hyHKUUIA

1: aBTOHaCTpOI7IKa C BpallieHneMm, KomnyiekCHaa aBTOHaCTp0I7IKa napamMmeTpoB ABUraTens. PeKomeH,qyeTcsq B Cny4askx,
Koraa npeabABnATCA BbICOKNE Tpe6OBaHVIFI K TOYHOCTW ynpaBneHnA.

2. aBTOHACTpoWka 3HKoaepa. lepen HaACTPOMKOW ycTaHoBMTE cooTBeTCTBYloWMn P00.23 (YactoTa camoobydveHus
3HKopepa) v ybeauTecs, UTo ABuraTenb paboTaeT NnaBHO B pexume ynpaenenns V/F.

3: aBTOHACTpOViKa CHWXEHMs YacToTbl ABuraTens. Ecnn BbibpaH pexuMm CUHXPOHHOTO nepeknioveHns 6e3
crabunusatopa, HeobXxoaNMO BbINOMHWUTL aBTOHACTPOMKY CKOPOCTW MafeHWs 4acToThbl (PEKOMEHAYETCS BbINOMHSATL
nog Harpyskon). Mocne ycraHosku P00.20=3 HaxmuTe KHOMKY «[1yck». MY aBTOMaTU4ECKM JOCTUTHET HOMUHAMBHOM
YacTOTbl [BUraTens, a 3aTeM OCTaHOBMTCS MO WHEPLMW, 3aBepLuasl MPOLECC aBTOHACTPOMKWA CKOPOCTU CHYKEHWS
yactoTbl. [locne 3aBeplieHMst pe3yrnbTaTbl HACTPOVKW MOXHO MPOCMOTPETb Yepe3 rpynny  ynpaBneHns
pacnpegenuTensHoro wkadga P15.09-P15.12.

4: HacTpoMKa BPEMeHM NepeknioyeHns NpeobpasoBaHns NPOMbILLNEHHOM YacToTbl. ECriv BoIGpaH pexum CUHXPOHHOIO
nepekntoveHns 6e3 peaktopa, HEOOXOAMMO BbIMOMHMTL ABTOHACTPOWKY BPEMeHW cpabaTbiBaHusi KOHTakTopa. B
PEXUME OTNIAZKN HU3KOTO HanpsbkeHust nocne yctaHosku P00.20=4 HaxmuTe KHOMKY Npeobpa3oBaHust YacToThl, a
3aTeM HaXMMUTE KHOMKY 4acToTbl MMTaHWs, 4TOOblI 3aBEpLUMTL MPOLECC aBTOHACTPOMKM. [locne 3aBepLueHus
HaCTPOWKW pe3ynbTaTbl MOXHO NPOCMOTPETb, NEPEKI0YMB rpynny ynpaeneHus wkadom P15.17-P15.20.

5: CTaunoHapHas aBTOHaCTpOIZKa, BbIMONHEHNE aBTOHaCTpOI7IKVI HEKOTOPbIX NapamMeTpoB ABUraTens.

DyHKUMOHANBHbIN Onana3oH Mo
HaumeHoBaHue | [MogpobHoe onncaHMe napameTpoB »
Kog HacTPOMKM YMOMYaHWIo

0: HeT onepaLum

Bocrarosnetie 1: c6poc Ha 3aBOACKMe HACTPOIKK

P00.21 (OYHKUMOHABHBIX. |, , 0-3 0
2: OYUCTUTb apXuB aBapuii
napameTpoB _

3: 0YUCTUTb 3aMMUCH CHETYMKOB

aToT (t)YHKLl'I/IOHaJ'IbeIVI KOO MOXET BOCCTaHOBUTb NapaMeTpbl (byHKLl'I/II/I [0 3HaYeHu no YMOnM4YaHuio, O4UCTUTL BCE
3anucu HeVICI'IpaBHOCTeIZ CUCTEeMbl YaCTOTHOIO ynpaBneHna U OYNCTUTb 3annUCi ANEKTPOCHETHMKA.

Mpumeyanue: MNocne 3aBeplueHns pabotbl GyHkum P00.21 3HaueHMe (DYHKLMOHANBHOTO Kopa aBTOMATUYECKU
BOCCTaHOBUTC A0 0; BOCCTAHOBINEHME 3HAYEHWS MO YMOIYAHWIO He MPMBEAET K BOCCTAHOBMEHWIO MapameTpoB
rpynnel PO2.

®yHKUMOHANBHbIN Ownana3soH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB 9
Kog HacTPOWKM  |YMOMNYaHWI
OyHKUMS . .
ABTOMATUYECKOTO 0: HepelcTBUTENBHO
P00.22 " 1: nonHoueHHas pabota 0-2 1

PETYNATop 2: He paboTaeT TOMbKO Npu 3amMeaIeHNN
HanpsxeHns

Mpumeyanue: korga dyHkums AVR (aBTOMaTnyeckas perynupoBka BbIXOQHOTO HAMpsPKEHWs) HEAEMCTBUTENbHA,
BbIXOAHOE HaNpshKeHWe CUCTEMbl YaCTOTHOTO YnpaBneHws ¢ npeobpasoBaTenem 4acToTbl OyaeT MEeHATbCS C
M3MEHEHWNEM BXOZHOTO HANPSBKEHMS (MM HANPSBKEHMS LUMHBI NOCTOSIHHOTO TOKA); KOraa aTa (hyHKLMS AENCTBUTENbHA,
BbIXOOHOE HanpsikeHue OyAeT HaxoguTbCsl B Mpefenax OnpedeneHHoro Auanas’oHa BbIXOAHBIX BO3MOXHOCTEW,
0CTaeTcsl B OCHOBHOM MOCTOSHHBIM. ECri Bpemsi 3ameneHns CIMLLIKOM BEMNWKO 1 He COOTBETCTBYET TpeboBaHUAM Ha
mecTe, hyHKUMI0 AVR MOXHO OTKNKOYNTD, 4TOBbI COKpATUTL BPEMS 3aMELNEHNS.

®YHKLUMOHANbHbIN HaumeHoBaHMe Moapo6Hoe onucaHue ﬂuanasvou Mo
Kog napameTpoB HacTPOMKN | YMOMYaHuIo

P00.23 Hacrora asToHacTpO g ooy _pgg 19 0,00-P00.10 | 10,00My

3HKoaepa
Makc. YacToTa npsmoro

P00.24 BpalLeHus ynpaeneHus kpyT. {0,007 u-P00.10 0,00-P00.10 50,00y

MOMEHTa
Makc. yacToTa obpaTHoro

P00.25 BpalLeHus ynpaeneHus kpyT. 0,00 u-P00.10 0,00-P00.10 50,00y
MOMEHTa

P00.26 Bepxun npeen KpYTALETo |4 4 9ng 094 0,0-200,0 100,0%
MOMEHTa

P00.27 Makc. kpyT. MmomeHT reHepauum |0,0-200,0% 0,0-200,0 100,0%
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pynna P01 Fpynna ynpaBneHns nycCKOM U OCTaHOBKOW

®YHKUMOHASBHbIN Inana3soH Mo
HaumeHoBaHue | [MogpobHoe onucaHue napameTpoB .
Ko HaCTPOWKM YMOJ14aHMI0

0: TOpMOXeHMe NOCTOSIHHOTO TOKa 0-1 0
1: TOPMOXEHWE C ABOHOM YaCTOTH

P01.00 Cnocob TopMOXEHUS

OyHkumoHanbHbIn kog P01.00 ucnonb3yetcs Ans YCTaHOBKM pekvuma TOPMOXKEHNS!.

0: TOPMOX€EHME NOCTOAHHOIO TOKa. Korga BbIxogHas 4actoTa CMCTEMbI YaCTOTHOrO ynpasnenna gocturaet CTapTOBOVI
YacCTOTbl TOPMOXEHNA NOCTOAHHOIO TOKa, MOCTOSIHHBIA TOK NMOJAeTCs B 06MOTKy cTaTopa Asuratensa ana co3gaHusa
CTaTU4ecKoro MarHMTHOro nons. POTOp cosgaer TOpMO3HOVI MOMEHT, 0TCeKad CTaTh4eckoe MarHUTHoOe none.

1: ABYX4acTOTHOE TOPMOXEHIE MOXET reHepupOBaTh MOLLHbIA TOPMO3HOA MOMEHT, 3HAYUTENBHO COKpaLLaTh BPEMS
OCTaHOBKM W NOAXOAMT ANs CryYaes, koraa TpebyeTcst KOPOTKOe BPEMS TOPMOXEHMS.

DyHKUUOHANBHbIN Ownana3oH Mo
HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB 9
Kog HacTPOWKM | YMOMYaHUIO

0: npsimon 3anyck

1: NOBTOPHbIA 3anyck Mocrne TOPMOXeEHMs
NOCTOSIHHOIO TOKa

2: OTCIeXMBaHWE CKOPOCTU U Nepesanyck

P01.01 Pexum nycka 0-2 0

0: npsiMo¥ 3anyck: 3anyck o CTapTOBOM YacTOThl

1: NOBTOPHbLIN 3anycK MOCRe TOPMOXEHUS MOCTOSHHOMO TOKA: TOPMOXEHWe NOCTOSHHOrO TOKa B COOTBETCTBUM C
napametpamu, yctaHosreHHbIMu P01.04 n P01.05, a 3aTem NOBTOPHbIA 3amycK ¢ MyckoBoW YacToTsl. [oaxoaut ans
CUTyaLui, korga HebombLUMe VHEPLMOHHBIE HAarpy3ku MOTYT M3MEHMTBCS MpU 3amycke (HanpuUMep, Harpy3ka BOASHOTO
HacocauT. A.).

2. OTCNeXuBaHue CKOpPOCTKU K nepesanyck: cuctema YaCtoTHOro ynpaslieHua C npeoﬁpaaoBaHmeM Y4acCToTbl CHavyana
paccynTbiBa€T CKOPOCTb WU HanpaslieHWe ABuUratend, a 3ateMm Ha4dnHaet p360TaTb C TeKyme|7| CKOpPOCTH, YTO MOXET
obecneynTb NNaeHbIN 1 6€3TONYKOBbLIN 3anyck asurarend.

®yHKUMOHANbHbIN HanmeHoBaHMe Moppo6Hoe onucaHue Ovnana3oH Mo
Koa napamMeTpoB HaCTPOIZKM YMOH‘-IaHIMO
PO1.02 Hacrora nyca 4 40 40 ooryy 0,00-10,00 0,10y
MOCTOAHHOIO TOKa
P01.03 Bpewms nonnepxants |, o 55 o 0,0-50,0 0,0c
YacToThbl I'IyCKa

Cuctema 4acTOTHOrO ynpaeneHust ¢ npeobpa3oBaTeneM 4acToTbl HayMHaeT paboTatb CO CTapTOBOM YacTOThl
(P01.02). Mocre BpemeHn noagepxanus craptoBon yactoThbl (P01.03) oHa yckopsieTcs A0 LEeneBoi Y4acToTbl B
COOTBETCTBUM C YCTAHOBMEHHBIM BPEMEHEM YCKOPEHMS. 3HaueHue CTapTOBOW YacTOTbl HE OrPAHNYEHO MO HUKHEN
npegenbHoi yacToTe.

YCTaHOBKA COOTBETCTBYIOLLEH MYCKOBOW YaCTOTbl M BPEMEHW yaepXaHWsi MyCKOBOWA YacTOTbl MOXET YBENNYUTH
KpYTSILLMIA MOMEHT MpW 3amycke W W30exaTb CUTyaLMW, KOrAa B HEKOTOPbIX CUTyauusix ABuratenb He MOXeT
3anyCTUTLCS! C HYNEBO YacTOTbl.

Mpumeyvanue:

e  Ecnv 3agaHHas yactoTa MeHblue CTapTOBOI YacTOThl, CUCTEMA YaCTOTHOTO YNpaBneHus ¢ npeobpasoBaTenem
4acToT DyaeT HaxoanTbCs B pexume paboTsl 6e3 Bbixoga.

e [lyckoBas 4acToTa He MOXET MpeBbllaTb BEpXHW Mpeden 4actoTbl, B MPOTUBHOM Clyyae cucTeMa
PEryn1poBaHMs CKOPOCTU C NEPEMEHHOI YacToTon OyAET (YHKLMOHMPOBaTL B pexiume paboTbl 6e3 Bbixoga 1
He CMOXeT pearvpoBaTh Ha MHCTPYKUWM MO 3Kchnyatauuu. Ecnn ctapToBas 4acToTa MpeBbillaeT CTapToBYH
4acTOTy TOPMOXEHWS MOCTOSHHBIM TOKOM, CUCTEMA 4YacTOTHOTO YrpaBneHus ¢ npeoGpa3oBaTenieM YacToTbl
ByaeT HeathhekTUBHA NpU OCTAHOBKE TOPMOXEHMUS MOCTOSIHHBIM TOKOM.
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e  CocrosHMe paboTbl 6e3 BbIXOAHOMO curHana: koraa PID-perynsitop HaxoguTcst B CMSLLEM pexume U Koraa
obpaTHOe BpalleHie 3anpeLLeHo, BbIAAeTCst 0TpuLaTenbHas YacToTa Ui OTPULATENbHbINA KDYTALLMA MOMEHT,
LieNieBas 4acToTa MeHbLUe HauanbHOI YacToThl, @ 3a[jaHHasi YacToTa MeHbLLE HIKHETO npeaena vacToTsl. Mpu
3TOM cucTema ByaeT B cOCTOsHUM paboTbl, HO He ByaeT BbIXOAHOM YACTOTbI W BbIXOAHOTO HanpsikeHusi. Koraa
YCrOBME BOCCTAHOBIIEHUSI COCTOSIHUSI OTCYTCTBUSI BbIXOQHOMO CUrHana BbIMOMHEHO, cucTema byaeT umetb
BbIXOZIHO CUrHa 1 HAYHET OTCIIEXMBAHWE CKOPOCTM.

Puc. 6-3 Cxema npsmoro 3anycka

A BbixogHas yactora f

fmax

f1

 J
! L1 P01.02
€ i1 JcranannsacTon napaveTpou P01 03 PSR
! 1 !
@DyHKUMOHANBHbIN HanmeHoBaHme Moppo6Hoe onucaHue Ownana3oH Mo
Kon napameTpoB HacTPOHKM yMOMYaHuio
ToK TOPMOXeEHMs!
P01.04 noctosiHHoro Toka nepeg |0,0-120,0% (Hom. Tok M4) 0,0-120,0 0,0%
3anycKkoMm
P01.05 Bpewma TOPMOXEHUS |1 51 0,0-50,0 0,0c
nepes nyckom

P01.04: 3HayeHWe MOCTOSHHOrO TOKa, MOAABAEMOr0 BO BpeMA TOPMOXEHNA NOCTOAHHbIM TOKOM nepepn MyCckom,
npeacraBndaeT cobon NPOLEHT HOMUHAIbHOIO TOKa CUCTEMbI YaCTOTHOIO ynpaBrieHUA.

P01.05: npogonmxuTensHOe BpeMsi TOPMOXEHUS MOCTOSIHHOTO TOka nepes nyckoM. Ecnm 3aganHoe Bpems pasHo 0,
TOPMOXEHWE NOCTOSHHBIM TOKOM HELeCTBUTENBHO.

Mpumeyvanue:

1. TOpMOXeHWe NOCTOSIHHBIM TOKOM neper, MyckOM [EeNCTBYeT TOMbKO B TOM Cy4ae, ecri 3HaYeHWs HacTpoek
P01.04 n P01.05 He paBHbl 0, B NPOTUBHOM Cry4ae TOPMOXEHWE MOCTOSHHLIM TOKOM Nepes Myckom
HEAeNnCTBUTENBHO.

2. Yem Gornblue TOK TOPMOXEHUS MOCTOSHHBIM TOKOM, TeM Bonbliue CO3AaBaeMbli TOPMO3HON MOMEHT, HO B 3TO
Bpems gpuratenb byneT cunbHee HarpesaTbes. CriedyeT HaCTPOUTb 3TOT (OYHKLMOHAMbHbINA KOS B COOTBETCTBUM
C peanbHoW cUTyaLueit Ha nnoLlaake.

®yYHKLMOHaNbHbIN [nana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB »
Kog HacTPOMKW  |yMOMNYaHuio
PO1.06 Bbibop pexuma 0 npsimast 0-1 0
pa3roHa/TopMoXeHus | 1: S-kpusast
0: npsmast

BbixogHasi CKOpOCTb YBENWYMBAETCS MMM YMEHbLIAETCS MO MPSAMOW NIMHUW CKOPOCTb YCKOPEHWs! (3aMeaneHuns) =
MaKcuMarbHas YacToTa/Bpemsi YCKOPEHUs (3ameaneHust).

1: S-kpuBast

BbixogHas CKOpPOCTb M3MEHSIETCS B COOTBETCTBUM C KpuBoi S. Kpueasi S 0ObIMHO MCMONb3yeTcs B MecTax, rae
NpoLeCchI 3anycka 1 OCTAHOBKM OTHOCUTENBHO MNaBHbIE, HANpPUMep, B NUAITax, NEHTOUHbIX KOHBENEpax v T. 4.

DyHKUMOHANBHbIH Onana3oH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOIIKM yMONHaHHIO
PO1.07 Mponopuws Hay. |1,0-40,0% (Bpems yckopeHus, 10-40.0 30.0%
' yyacTka S-KpuBoW |3ameaneHns) s el
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R HaumeHoBaHue MoapobGHoe onucaHue napameTpoB nuanasP H e
Koq, HaCTPOWKM YMONYaH1I0
_ 0
PO1.08 IMponopuust KOH. 1,0-40,0% (Bpems yckopeHus, 1,0-40,0 30,0%
yyacTka S-KpuBOM |3aMeaneHus)

KauectBo S-0BpasHoit kpuBon ByaeT HanpsMyl BAWSITb Ha MNaBHOCTb 3anycka W OTKIHOYEHWS Harpyskn CUCTEMbI
yacToTHoro ynpaeneHus. MapameTpel S-06pa3Hoi KpUBOM OeNSTCS Ha napameTpbl y4acTka pasroHa M napameTpb
yyacTka TopmoxeHust. COOTBETCTBYHOLLAsA CBA3b MeXOy 3TUMW napameTpammu u S-00pasHoi KpuBOi 0TobpaxeHa Ha
Puc. 6-4. Kak nokasaHo Ha pucyHke, t1 (t1=t*P01.07) npenctaBnsiet coboit Bpemsi yCKOPeHMs (3amenneHus),
onpegensemoe napametpom P01.07. B TeyeHue 9TOr0 BPEMEHWM KPYTWU3HA W3MEHEHWS! BbIXOAHOM 4acToThbl
nocTeneHHo yeennuuaaetcs.t2 (12=t*P01.08) - Bpems yckopeHus (3ameaneHus), onpegensemoe napametpom P01.08.
B TeyeHWe aTOr0 nNepuoaa HaKIoH U3MEHEHWS BbIXOAHOW YaCTOTbl NOCTENEHHO YMEHbLLAeTCs. B TeueHne BpemeHm
mexay t1 u t2 HaknoH M3MeHeHUs BbIXOAHOW YacToThbl dmkcupyeTcs. Popma S-KpuBOH onpeaenseTcs AnanasoHoM
4acTOT PasroHa 1 TOPMOXEHWS!, BPEMEHEM Pa3roHa M TOPMOKEHWS, BpEMEHEM Havana, BPEMEHEM OKOHYaHUS W T. 4.

Puc. 6-4 S-0bpasHas kpuBas yCkopeHus (3aMeaneHns)

A BbixogHas yacrota f

‘ Bpems yckopeHus
(3amennenms)

t1=txP01.07
t2=txP01.08

A

K2 [
dt |
Yckopehne |

|
|
|
|
|
sl et
[N
|
|
|
|

|
[
. [
[ | |,
I |
Lo N_/ ’
For | I |
T T A O AR
o R R
o (T
CkopocTb I I |
U3MeHeHus I
yYCKOpEHiUs - [ | >
LU !
®yHKUMOHANBHbIN Ownana3soH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB 9
Kog HaCTPOMKM YMONYaH1I0
Bibop cnocoba 0: ocTaHOBKa C 3amMefneHneM
P01.09 OCTaHOBKM : 0-1 0
. 1: 0CTaHOBKA MO MHEPLN
YCTPOWCTBA

0: ocTaHOBKa C 3amMe/neHneM

Mocne paBoTbl KOMaHObl OCTAHOBKM CMCTEMA YacTOTHOTO YrpaBneHust ¢ npeobpas3oBaTeneM YacToT CHUKaeT
BbIXOJHYI0 4YacTOTy B COOTBETCTBUM C 3a[aHHOW KpWBOW 3amedneHus. ECu dyHKUMS OCTAHOBKM YCTPOWCTBA C
TOPMOXEHMEM NOCTOSIHHOTO TOKa He HacTPOeHa, YacToTa CHUXKaeTCsl 10 HayanbHOW YacToTbl, @ 3aTeM YCTPOICTBO
OCTaHaBnMBaeTCs MO WMHepUMW. B MPOTWBHOM criyyae MpoLecc TOPMOXEHUS! MOCTOSIHHOTO TOKa MPU BbIKIHOYEHUM
3aBepLLaeTCs, a 3aTeM YCTPONCTBO OCTaHABNMBAETCS MO MHEPLMN.

1: 0CTaHOBKa NO MHEpPLN

Mocne KoMaHObl OCTAHOBKA CUCTEMA 4YaCTOTHOTO YnpaBneHus ¢ npeobpasoBaTeneM 4actoT HeMeaneHHO
BroKMpYeTCs BLIXOA, U YCTPOUCTBO HArpyski OCTAHABMMBAETCS MO MHEPLMN.

DyHKUMOHANBHbIH HanMeHoBaHMe MoapobHoe onucaHue Onana3oH Mo
koA napameTpoB HacTPOWKM | YyMOMYaHMIO

P01.10 Hauarbkas uactora | hor b0 10(wake, vactora) 0,00-P00.10 0,00y
TOPMOXEHNA OCTAHOBKMN

P01.11 Bpewms oxunanus |, 4 g4 o 0,0-50,0 0,0c
TOPMOXEHNA OCTaHOBKN

Tok TOpMOXEHMS
P01.12 noctosiHHoro Toka npu  [0,0-120,0% (Hom. Tok MY) 0,0-120,0 0,0%
0OCTaHOBKe
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DyHKUMOHANBHbIN HanMeHoBaHMe MoapobHoe onucaHue }.'luanasPH Mo
Kop napameTpoB HAaCTPOMKN | YMONMYaHWK
Bpemsi TopMoxeHns
P01.13 noctosiHHoro Toka npu  |0,0-50,0¢ 0,0-50,0 0,0c
OCTaHOBKe

HavarbHas 4yacTtota TOPMOXEHUS NPWU OCTAHOBKe: KOTAa Npu OCTaHOBKE C 3aMedneHneM A0CTUraeTcs aTa YacToTa,
Ha4nMHaeTCs TOPMOXeHWe MOCTOSIHHOTO Toka. ECnu cTapToBas yactoTa TOPMOXEHWS Mpu ocTaHoBke paBHa O unu
MeHbLUe cTapToBoM YacToThl (no P01.02), TOpMOXEHIWe MOCTOSHHOTO TOKa HEAEMCTBUTENBHO, U CCTEMA YaCTOTHOIO
ynpaBneHus ¢ npeobpasoBaTenem 4actoT 3aMefnsfeTcs 4O CTapTOBOW 4YacTOTbl, a 3aTeM OCTaHaBMMBAeTCs Mo
UHepL.

BpeMFI OXnaaHna TOPpMOXeHUA OCTaHOBKW: KOra BO BpeMA npouecca 3amenneHnsa n 0CTaHOBKM AOCTUraeTca YactoTa
3anycka OCTaHOBOYHOro TOPMOXEHWUA, CuCTeMa YaCTOTHOro ynpaBneHus 6J'IOKVIpyeT BbIXOd, a 3aTeM Mocne aTomn
3aepPXXKN Ha4YMHAET TOPMOXKEHNEe NOCTOAHHOIO TOKa. 910 ncnonb3yeTca Ana npeaoTepalleHna 3anycka TOpMOXEHNA
MOCTOSAHHLIM TOKOM Ha BbICOKOM CKOPOCTH, 4YTO MOXET NPUBECTN K HEUCNPABHOCTW.

Tok TOPMOXEHNA MNOCTOAHHOIO TOKa: OTHOCUTCA K 3Ha4YeHW0 MNOCTOAHHOrO TOKa, noGaBnﬂemomy BO Bpemd
TOPMOXEHUA NOCTOAHHBIM TOKOM. Yem Gonblue TOpM03HOI;1 TOK, Tem BornbLue TOpM03HOI;1 MOMEHT.

Bpemsi TOpMOXKEHNSt OCTAHOBKY YCTPOICTBA: BPEMS TOPMOXKEHWSI MOCTOSIHHOTO Toka

#TpumeyaHmne: TOPMOXEHUE MOCTOSHHOTO TOKA MPW BbIKIIOYEHUM IPPEKTUBHO TOMLKO B TOM Cryvae, €Ciu Hu
P01.12, Hn P01.13 He pasHbl 0.

Puc. 6-5 Cxema TOPMOXEHUA NOCTOAHHOIO TOKa Npu 0CTaHOBKE yCTpOIZCTBa

‘BbIXOHHaﬂ YyacTtoTa

o

LleneBas yactota

YactoTa TOPMOXEHS NOCTOSAHHOTO
TOKa C OCTaHOBKO YCTPOICTBA

YacroTa 3anycka

.

t
t1l Bpems TOpMOXeHHS MOCTOSHHOTO TOKa Neper 3amyckoMm

BbIxogHoe
A Hanpsikerve
t2 Bpems yaepkaHusi CTapTOBOM YacTOTbl

t3 Bpems yckopeHus

t4 Bpewms sameanexus

1S Bpems oxvaaH1a TOPMOKEHIA NOCTOSHHOTO TOKa C OCTaHOBKO
t6 Bpems TOPMOXEHINS NOCTOSHHOTO TOKA C OCTAHOBKOM

TopmoxeHue
MOCTOSIHHOTO
TOKa C 3amnyckom

TopMoXeH1e NOCTOSIHHOTO TOKa C
OCTaHOBKOW YCTPOMCTBA

t4'Xt5W t6 t

ey S e i

Komanpna 3anycka KomaHaa ocTaHoBKM

DyHKUMOHANBHbIH HanMeHoBaHMe Moapob6Hoe onncaHue [nana3oH Mo
KoAg napamMeTpoB HaCTPOﬁKM yMoJ14aHuo

P01.14 KpyT. MOMEHT U TODMOKEHA C | 0/ 1 5 0 0,0-50,0 30,0%
HanoXeHnem 4yacTtoT

P01.15 Hanpsxetie aKTuBaLn 1000-15008 1000-1500 11308

TOpMO)KeHVIFI C HanoxeHnem 4actoT

P01.16 HanpsixeHue 3arycka TOPMOXEHNS C oy 1, 50 o, 200,0-500,0 | 300,0ry
HanoXeHnem 4yacTtoT

P01.17 Touyka orpaHuyeHmns Toka ¢ aeoitHon |0,0%-100,0% 0,0-100,0 0,0%
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DyHKUMOHANBHbIN HanMeHoBaHMe Moapob6Hoe onncaHue [nana3oH Mo
Kop napameTpoB HACTPOMKN | YMONYaHMIO
4acToOTON TOPMOXEHMS C
HanoXXeHnem 4acToT
Toyka OorpaHu4yeHna HanpsxeHua C
P01.18 [ABOVHOI YacToTo TopmoxeHus ¢ [50,0% go 80,0% 50,0-80,0 80,0%
HanoXXeHnem 4acToT
P01.19 KoacbpuueHT mporopuun | eagas 0-65535 5
TOPMOXEHNA C HarnoXeHnem 4acTtot
P01.20 VIKTeIparoHbi KOXDQUUEHT |, 5oeas 0-65535 2
TOPMOXEHNA C HanoXeHnem 4acTtot
P01.21 KoahULMeHT perynuposku | epas 0-65535 2
TOPMOXEHWNA C HarnoXeHnem 4acTtot
P01.22 Peseps 0-65535 0-65535 0
P01.23 Peseps 0-65535 0-65535 0

[Mpy TOPMOXEHWM C HamNOXEHWEM YacTOT, eClY HanpshkeHWe LUMHbI MPEBbILLAET HanpsKeHue paspeLleHus
TOPMOXEHNSI C HanoxeHuem yactotel (P01.15), MY HauMHaeT Bbl4aBaTb YacCTOTY MEPEKPbITUS YacTOTbl, YTOO
YMEHbLUUTb HanpskeHue Ha LMHe. B 3TOT MOMEHT aMnnuTygHOe 3HayeHWe HanpskKeHUs He MpeBbILAeT TOuKY
OrpaHNYEHNsl HaNPsKEeHNs TOPMOXKEHUS C HanoxeHuem yactoT (P01.18, oTHOCUTENBHO HOMWUHANBHOMO HAaNPSKEHMS
ABUraTens), BbIX0AHas YacToTa HanoXeHNs ABNSETCS YCTaHOBMEHHbIM 3HAYEHUEM [BONHONM YaCTOTbl TOPMOKEHUS C
HanoxeHnem yactot (P01.16). B BekTOpHOM pexumMe, YeM Borblue YCTaHOBMNEH TOPMO3HON MOMEHT C NEPEKPbITUEM
vactotbl (P01.14), Tem GbICTpee OCYLLECTBNAETCA TOPMOXEHUE C 3aMEANEHNEM C HANOXEHUEM YacToT; B pexume V/F
3TOT (PYHKLMOHAMbHbIA KOA HEAENCTBUTENEH.

®YHKUMOHANBHbIN H Moapo6Hoe onucaHue [nanasoH Mo
aMMeHoBaHue .
koA napameTpoB HaCTPOMKM yMOn4aHuio
PO1.24 3anepxka nepeknioieHns |\, o a6n) o 0,0-3600,0 1,0
npsiM. 11 06p. BpaLLeHns

YcraHosuTe Bpemsa nepexona Ha BbIXOZHO HyJ'IeBOI7I Y4acToTe BO BpemA npsaMoro u 06paTHOFO nepexoga CUCTEMbI
ynpasneHus CKOPOCTbiO C nepemeHHoPl 4acTOTOM , Kak NMoka3aHo Ha PUCYHKE HUXE .

Puc. 6-6 Inarpamma MepTBOro BpEMEHM Npy NPsIMOM M 06paTHOM BpaLLeHUm

AF
MepTBoe
Bpems
Brepen i
>
Pesepc
®YHKLMOHANbHbIN Moapo6Hoe onucaHue [unana3soH Mo
HaumeHoBaHue .
KOA napameTpoB HaCTPOMKK YMOMNYaH1o

Pabota npu vactote  |0: paboTa Ha HWXHEM npeaene
MeHbLLE HWXKHEro Npeaena |4acToThl
(DencTByeT, KOraa HKHUIA |1: OCTaHOBKa YCTPONCTBa
npegen 6onblue 0) 2: OXMAaHWe B CNSLLEM pexuMe

P01.25 0-2 0

aToT (*)yHKLWIOHaJ'IbeIVI KoA ncnonb3yeTca Ana onpeaeneHna pa60qero COCTOAHNA CUCTEMbI YaCTOTHOrO ynpasneHna
C npeoGpasosaTeneM 4acToTbl, Korga abcontoTHOe 3HaYeHWe 3adaHHOM YacTOTbl HUDKE HUXHEro npenenpHoro
3Ha4YeHnA YacToThl.
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0: paboTa Ha HWxHelt NpeaenbHoit YactoTe. Lienesas paboyas yactoTa B 3T0 BpPEMs paBHa HUKHEMY npeaenbHOMY
3HAYEHMI0 YacToTbI;

1. OcCTaHOBKa YCTpOWCTBA. B 3TO Bpems cucTemMa YaCTOTHOMO YMpaBNEHWs 3aMeansieTcs [0 HWKHero npegerna
YacTOTbl, @ 3aTEM OCTaHaBNUBAETCA N0 MHEPLNK;

2: oxugaHue B cnswem pexume. Korga 3agaHHas vactoTa HWKE HKHEro Mpedena 4acToTbl, CUCTEMA YacTOTHOMO
ynpaeneHus 3amMefnseTca [0 HWKHero npefena 4actoTbl, @ 3aTeM NepexoauT B pexuM paboTtbl Ge3 Bbixoga (Cm.
P01.03, npumeyanue 3). Ecnn uyactoTa CHOBa MpeBbillaeT WAW paBHa HWKHEMY MPeAerny 4actoTbl, cucTeMa
aBTOMATMYECKM BO3BpaLLaeTcs k pabore.

®YHKUMOHANBHbIN [wana3zoH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB .
koA HacTPOWKN | yMONYaHUK
PO1.26 AsTo3anyck npu  |0: 3anpeT NOBTOPHOrO Mycka 0-1 0
' BKIMIOYEHUW NUTaHWS | 1: pa3pelleHne NOBTOPHOrO nycka
P01.27 Bpens MIHOBERHON | 0050 00c 0,00-50,00 1,00¢
OCTaHOBKM
Bpems oxumaaHus
PO1.28 nosTopHoro nycka  |0,0-3600,0 C (knrovaeTcs npu 0.0-3600 0 10c
‘ nocne octaHosku  |P01.26=1) ' ! ’
NoAaYM NUTaHNs

MpumeyaHne: ecnv K OCHOBHOW LiENW nepecTaeT MATW NWUTaHWe BO BpeMsi paboTbl CUCTEMbl YaCTOTHOTO
ynpaBneHunsi ¢ npeobpasoBaTenem 4acToT, npoLecc bYAEeT aHanornyeH NokasaHHOMY Ha PUCYHKE HIKe.

Puc. 6-7 ObpaboTka c60s1 NUTaHWs rNABHO LiEN BO BpeMs paboThl

O6pbIB rnaBHo Lien1 Bo
Bpems paboTbl

Bpewms 06pbiBa>MrHoBeHHas
0CTaHOBKa
Bpewms nutanus (P01.27)

Pa6oTa B 06bI4HOM
pexume

CoobLyaeT o HencnpaBHOCTM Nput
00pbiBe MUTaHWs rMaBHON Lienu

Puc. 6-8 Cboi nutaHus rmasHoii Lienu 1 nepesanyck

MNoaknioyeHne
raBHoOM Lienu

encnpaBHOCTL
npy 06pbIBE NUTaHNS
raBHoOM Lienu

bes aBTosanycka

lMoBTOpHbIN
3anyck nocne OTKMIOYEHNS MUTaHNs
Bbi6op P01.26

be3 aBTo3anycka

i

MoBTOpHbIA 3amyck npu nocne
OTKIMKOYEHWSI NUTAHMSA U T. .
Bpemsi oxupanus P01.28

!

ABTOMaTUYECKNN
MOBTOPHbIiA 3amyck
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P01.26 ykasbiBaeT BblIGOp OEACTBMS CUCTEMbI 4aCTOTHOrO ynpaBrneHus ¢ npeobpas3oBaTterneM 4acToTbl, koraa
OCHOBHa$ Lienb BO306HOBNSET Nofayy nuTaHns nocne cooblueHuns o cboe NUTaHms.

0: NOBTOPHbIN 3anyck 3anpeLleH. Mocne NOBTOPHOrO BKIKOYEHUS FNABHOMN Lienu cucTemMa YacTOTHOMO ynpaBneHus He
3anycTUTCS aBTOMATUYECKM.

1. NOBTOPHbIN 3anyck paspelleH. locne NOBTOPHOMO BKMIOYEHWS YCTPOWCTBO aBTOMATUMYECKM BOCCTaHaBMMBaeT
npegbipyLiee paboyee cocTosiHue. To ecTb, ECMN 40 OTKMHOYEHUS MUTAHWS OH HAaXoAmMncs B paboyemM COCTOSHWM, OH
3a0epkuUT Bpems oxuaaHus nepesanycka (P01.28), a 3aTem aBTOMaTMyeck HayHeT paboTy nocne BKMKYEHUS
NUTaHUA (NPW yNpaBieHM ¢ TepMUHANa 3T0 JOMKHO ObiTb yDeamTech, YTO KOMaHAa 3anycka TepMuHana He Gbina
OTMeHeHa). Ecrv JO OTKMIOYEHMS MUTAHWS OH HaXOAMNCs B BbIKMIOYEHHOM COCTOSHUM, TO CMCTEMA YacCTOTHOIO
ynpaeneHus ¢ npeobpasoBaTeneM 4acToTbl He 3amyCTUTCA aBTOMATWUYECKM MOCNE MOBTOPHOTO MOAKMOYEHMS
NUTaHms.

MpumeyaHue: byabTe OCTOPOXHbI MU BbIGOPe YHKLMM Nepesanycka, MHaye 3TO MOXET MPUBECTM K CEepbe3HbIM
MOCNEACTBUSIM.

P01.27 - Bpems MrHOBEHHOM OCTAHOBKM YCTPOMCTBA MPW OTKIHOYEHUM SMEKTPOSHEPTUM, KOTOPOE SBNSeTCS
MaKCUMarkbHbIM BPEMEHEM  OTKITIOYEHMS] 3NEKTPOSHEPTMW, KOTOPOE MOXET BblAepaTb CUCTEMA YacCTOTHOIO
yNpaBneHns BO BPEMS HOPManbHOM paboTbl. Koraa vHTepBan OTKOYEHNS SNEKTPOSHEPTMM B CETW HE MpeBbILIAET
YCTAQHOBMEHHOE BpPEMS, CUCTEMA YacTOTHOTO YNpaBneHus MoxeT paboTaTb HopManbHO UM He coobljaet o6
OTKITO4EHUM SNIEKTPO3HEPIUN.

®YHKUMOHANBHbIN H Moppo6Hoe onucaxHue [vana3oH Mo
aMMeHOoBaHue .
koA napameTpoB HacTPOWKM | YMONYaHUKO
0: ¢ OTKMIYEHNEM BbICOKOTO
BbiOop meiicTBust ans |HanpsikeHUst NPy OCTaHOBKe
P01.29 nepekmnioyaTens BbICOKOro  |yCTpoicTBa 0-1 0
HanpsKeHus npu octaHoBke |1: 6€3 OTKMIOYEHNS BbICOKOTO
yCTponCcTBa HanpsKeHUs NP1 OCTaHOBKE
yCTpoicTBa

Buibop AeiicTBuA ANst NepekmnioyaTens BbICOKOTO HanpshkeHust Mpu ocTaHoBKe ycTpoiictBa P01.29 mcnonb3yetcs
BbIOOpa, OTKMOYaTh NI NofaYy BbICOKOrO HaMpshKeHUs Ha fsuraTtens ¢ npeobpasoBaTenieM YacToT Mpu OCTaHOBKe
BCEro YCTpOICTBa.

DyHKUMOHANBHbIN Ovnana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB »
KoA HaCTPOWKM YMONYaHUI0
Bpemsi oxumaaHus
P01.30 paspewenus Ha |0,0-3600,0c 0,0-3600,0 10,0c
BKIIOYEHNE

BpeMFI OXMOaHNA CUCTEMbl YaCTOTHOIO ynpaBlieHNA KOMaHAbl OTNPaBKN CUrHana paspeLleHns Ha noaady BbICOKOro
HanpsXxeHua OT BbICLUEro 3BeHa. 310 BpemMsa B OCHOBHOM MpefdHa3Ha4yeHo And npenoTtBpalleHus BO30ENCTBUS Ha
OnoK, BbI3BaHHOTO ABYMA COCeaHNMW 3aMblKaHUAMU. CIULLKOM Brnmsko APpyr K apyry.

DYHKUMOHANLHbIN [wana3soH Mo
HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB »
KoA HacTPoOMKU | YMOMYaHMIo
P01.31 Bpews oxutaHa | 0. 3600,0c 0,0-3600,0 10,0c
TOTOBHOCTM K paboTe

Bpemsi oxmaaHns 3aBepLUeHNs 3apsaKM CUCTEMOI YaCTOTHOMO yNpaBneHust ¢ NpeobpasoBaTteneM YacToTbl OT LUMHbI
nocrne TOro, Kak BaKyyMHbIii KOHTAKTOP BEPXHErO YPOBHS MOMYYMT BbICOKOBONbTHOE MUTAHME W OTMPaBUT CUrHam o
FOTOBHOCTU K paboTe B CUCTEMY YMPaBIEHUs BEPXHErO YPOBHS. OTO BpeMsl HeoOX0AMMO rnaBHbLIM 06pa3om Ansi Toro,
4TOObI YOEAMTLCA B NOMHOM 3apsaKe LWUMHBI M CBECTW K MUHUMYMY BIIUSHIUE Ha HANPshKeHWe CETW BO BpEMS paboThbl.

®yHKUMOHANBHbIW HanMeHoBaHMe MoapobHoe onucaHue Onana3soH Mo
Koa napameTpoB HacTPOMKW | yMONYaHUKO
P01.32 Toknycka C Hyneson | 409 o 0,0-100,0 20,0%
YacToTOM
P01.33 YacToTa cpesa nyckac  |P01.02-P14.17 P01.02-P14.17 0,00y
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®yHKUMOHANbHbIN HanMeHoBaHMe MoapobHoe onucaHue Ounana3soH Mo
Kog napameTpoB HaCTPOMKM YMONYaHUIO
HYNEBOI YacTOTON
PO1.34 Bpewms Bbix0fia TOKa NyeKa | 4 44 g 0,00-40,00 1,00c
C HyNeBOW 4YacTOTO
0: Het
1: UDP
PO1.35 McTouHMK KOMaHApbI 2 BHyTpeHHWEe KOMaHAbl 05 0
OCTaHOBKYM Mo WHepuun  |3: Knemma
4: Modbus
5: PROFIBUS
0: Her
MCTOYHMK KOMaHApb! 1: UDP
P01.36 OCTaHOBKU ycTporcTea ¢ |2: Knemma 0-4 0
3aMeqaneHnem 3: Modbus
4: PROFIBUS

OyHKumoHanbHble koabl P01.35 u P01.36 ncnonbayloTcs Ans NPOBEPKM UCTOMHUKA KOMaHL OCTaHOBKM MO MHEPLWN
OCTaHOBKM C 3aMeANeHNeM COOTBETCTBEHHO M ByayT COPOLLEHbI NPY CNEAYHOLLEM 3anyCKe.

pynna P02 Npynna napameTtpoB aBuratens 1

DyHKUMOHANBHbIN
Koa

HaumeHoBaHue

Moapo6Hoe onucaHue napameTpoB

Ownana3oH Mo
HaCTPOMKM YMOMNYaHUI0

P02.00

0: aCMHXPOHHOE YCTPOMCTBO
1: 3NEKTPOMArHUTHbIA CUHXPOHHBIN
JBuraternb

0-3 0

Twun geuratens 1

2: CUHXPOHHbIW ABWraTenb C
AemndupyioLLen 06MOoTKOM
3: CMHXPOHHBIN ABUraTeNb C NOCTOSAHHBIMM

MarHutammn

MpumeyaHue: 3T napameTpbl ABUraTenst 0COOEHHO BaXHbl C TOYKM 3pEHUS 3alMTbl ABUraTens W BbIXOQHOTO
HanpshKEHUs!, MO3TOMY HyXHO 0053aTenbHO BbICTABMATb MX B COOTBETCTBUAM C NapameTpamil, yKadaHHbIMM Ha
nacnopTHon Tabnuuke asuratens. Korga ans P02.00 BbiGpaH acuHXpOHHBIN ABuraTenb, napameTpbl CUHXPOHHOMO
ABuratens He MoryT ObiTb U3MeHeHbl; koraa Ans P02.00 BeibpaH CUHXPOHHbIN ABUraTeNb, NapaMeTpbl aCUHXPOHHOTO
ABUratens He MOryT ObITb M3MEHEHBI.

DyHKUMOHANBHbIN Onana3oH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB »
Koo HaCTPOMKM yMon"laHV"'O
P02.01 Hom. MouHocTs Afl 1 [4-50000kBT 4-50000 Baop
MOZEenv
P02.02 How. vactora ALL1_ (0,01 F-P00.10 (wakc, vactora) 001-P00.10 | 50,00ru
P02.03 How. cKop. BpaWeHUs |4 350006/ 1-36000 Baon
A1 MOZJenm
P02.04 Howm. “a”pﬁ’Ke””eAﬂ 0-200008 0-20000 Baon
MOoZEenm
Beon
P02.05 Hom.Tok AT1  |0,1-1000,0A 0.1-1000,0
Moaenu

Utobbl 0b6ecneunTb adhekTUBHOCTL YNpaBneHus, nocTapanteck yoeamTbes, YTO CUCTEMA YNpaBeHNs CKOPOCTLIO C
npeobpa3oBaHMEM 4acTOThbl COOTBETCTBYET MOLLHOCTW ABuraTens. Ecnu 3asop Mexgy HUMM CAMLIKOM BEIWK,
3(peKTUBHOCTb YNPABMEHNS U 3aLUMTbl CUCTEMbI YMpaBMEHUs CKOPOCTbK C NpeobpasoBaHuem 4acTtoTbl Oypet
3HAYMTENBHO CHIKEHA.

Mpumeyanue: cOpoc HomuHanbHoW MolwHocTh asuratens (P02.01) whuumanuavpyet napametpsl Al P02.06-

P02.10.
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DyHKUMOHANBHbIH HaumeHoBaHue MoapobHoe onucaHue ﬂuanasvou Mo yMonanuio
Kop napameTpoB HaCTPOWKM
P02.06 Conpotuenenue cratopa ALl 1 |0,001-65,535Q 0,001-65,535 | BBopg mogenu
P02.07 Conpotuenenue potopa Al 1 0,001-65,535Q 0,001-65,535 | Beog mogenu
P02.08 Wuaykupsa ctatopa, potopa Al 1 |0,1-6553,5MIH 0,1-6553,5 | Beog mogenu
P02.09 BsaumHas ctatopa, potopa Al 1 |0,1-6553,5mIH 0,1-6553,5 Bsog mopenu
P02.10 Tok xonoctoro xoaa Al 1 0,01-655,35A 0,01-655,35 | BBsog mogenu

B pexume BeKTOpHOrO YynpaeneHus OGONbLUOE BMSHME HA KayeCTBO YMpaBMeHUs OKasbiBaT napaMeTpbl
P02.06-P02.10. Mpn mHUUManM3aumm cuctemMa onpedenut Habop HayarbHbIX 3HAYEHW MapameTpoB Ha OCHOBE
MOLLIHOCTW CWUCTEMbI 4aCTOTHOrO yrnpaBneHus. Ecrv napameTpbl gBuratens BbiCTaBMEHbl aBTOMATUYECKM Mmocne
aBTOHACTPOWKM, OHM OyayT OOHOBMEHbI W COXpaHeHbl. He criegyeT u3MeHsTb WX NO CBOeMy xenmaHuo. [pu
ynpaeneHun V/F Takke yoeauteck, 4o napametpbl P02.06-P02.10 He n3MeHeHsI.

®YHKLUMOHANBHbIN H MoapobHoe onucaHue [vanasoH
aMMeHoBaHue . Mo ymonyanuto
Kog napameTpoB HaCTPOWKM
P02.11 Howm. mowHocts C11  |4-50000xBT 4-50000 Bsog mopenu
P02.12 Hom. vactota CA 1 |0,01 M'u-P00.10 (makc. yacTota) 0,01-P00.10 50,00ly
P02.13 Fom. ckopocts 1 36000 o6 0-36000 1500 06./muH.
BpaLyeHus C[ 1

P02.14 Kon-Bo nontocos CA 1 [1-50 1-50 2
P02.15 Howm. Hanpsikenve CI1 1 |0-20000B 0-20000 Bsoa mopenu
P02.16 Hom. Tok C[] 1 0,1-1000,0A 0,1-1000,0 Beog mogenu
MpumeyaHue:

o ot napameTpbl aBUraTend 0COBEHHO BaXHbI C TOYKM 3PEeHUA 3allnTbl ABUraTena 1 BbIXOAHOIO HanpAXeHnd,
noaTomy obs13aTensHo HYXHO BbICTaBNATb UX B COOTBETCTBUW C MapaMeTpamu, yKadaHHbIMW Ha I'IaCI'IOpTHOIZ
Tabnuuke CUHXPOHHOTO ABUraTens.

e Yrtobbl obecneuntb 3PPEKTUBHOCTL YMpaBneHMsl, nocTapanTech ybeauTbCs, UTO CUCTEMAa YnpaBMeHus
CKOPOCTbH0 € Npeobpa3soBaHMeM 4acToTbl COOTBETCTBYET MOLLHOCTW ABwratens. Ecnv 3asop mexgy Humu
CTMLLKOM BeSnK, 3heKTUBHOCTb YNPaBEHUS W 3aLNTbI CUCTEMbI YNPABEHUS CKOPOCTbIO C Npeobpa3oBaHmeM
4acToTbl OyAET 3HAUMTENBHO CHUXKEHA.

e  (COpoC HOMMHANBHON MOLUHOCTM CUHXpOHHOrO Asuratens (P02.11) wHuuManuanpyeT napameTpbl CUHXPOHHOMO
asuratens P02.17-P02.20.

®YHKLMOHANBHbIN HaumeHoBaHMe Moapo6Hoe onucaHue | [nana3oH Mo
Kopg, napameTpoB HacTPOWKM | YMOMYaHuIo
P02.17 ConpotueneHue ctatopa C[ 1 0,001-65,535Q 0,001-65,535 | Beog mogenu
P02.18 WHaykTmeHoCTb npsimon ocn C 1 |0,1-655,35mH 0,1-655,35 | Beog mopenu
P02.19 VIHBYKTMBHOCT ”°1”epe“'”°r° ocn Gl 1.655 35mH 0,1-655,35 | Beog Mogeny
P02.20 MocTosiHHas obpatHoit OLC CO 1 |0-20000 0-20000 9700

Mpw ynpasnexun V/F napametpbl P02.17-P02.20 ocTatoTcsl HEN3MEHHbIMU.

pynna P03 'pynna BeKTOPHOro ynpaBneHus

OTa rpynna yHKLMOHamNbHbLIX NapamMeTpoB AENCTBUTENbHA TONBKO B MOAENM BEKTOpHOro ynpaenexns (P00.00=1, 2,

3).
®yHKUMOHANBHbIW HauMeHoBaHMe Moapob6Hoe onucaHue DM8I133PH Mo
koA napameTpoB HacTPOMKM | YMONYaHMIO
P03.00 ASR Koadd. 5 4 0-100 5
MponopLyoHansHOCTK 1
P03.01 Bpewmst UHTETDUPOBAHNA | 1 10 00c 0,01-10,00 0,10¢
KOHTYpa CKOpOCTM 1
P03.02 Hiwkiss vactora 4 gor pog3 g5 0,00-P03.05 5,00My
nepeknioYeHus
P03.03 ASR Koatho. 0-100 0-100 5
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®yHKUMOHANbHbIN HauMeHoBaHue Moapo6Hoe onncaHue [nana3oH Mo
Koo napaMeTpoB HaCTpOﬁKM YMOJ14aHUO
MPONOPLMOHANEHOCTY 2
P03.04 Bpews UHTETpUpOBaHUA |5 1 1 00 0,01-10,00 0,10¢
KOHTYpa CKOPOCTY 2
P03.05 Bepxwan wactota \n43 45 b0 10 (wake, yacrora) P03.02-P00.10 | 10,00y
nepekIoyeHms

Hwke yvactotbl nepekntoveHns 1 (P03.02) napametpbl Pl koHTypa ckopoctu: P03.00 n P03.01. Bbiwe vacToTbl
nepekntodeHus 2 (P03.05) Pl-napametpbl koHTypa ckopoctu: P03.03 u P03.04. Mexay Humu napametp Pl u3
NIMHENHOTO U3MEHeHUs AByX HAabopOB NapaMeTpoB, Kak NoKa3aHO Ha PUCYHKE HIKE.

Puc. 6-9 [inarpamma napametpos Pl

A MNapametpsl P

(P3.00, P3.01)

(P3.03, P3.04)

.
-

P3.02 P3.05 BbixogHast yactoTa f

[MyTem ycTaHoBKM KO3ULMEHTA NPONOPLMOHANBHOCTA U BPEMEHW MHTETPUPOBAHUS PErynsTopa CKOPOCTU MOXHO
perynupoBatb AMHAMUYECKNE XapaKTEpPUCTMKM KOHTYpa CKOPOCTW BEKTOPHOTO — yMpaBneHus. YBenuyeHue
MpONOPLMOHANBHOTO KO (UMUMEHTA YCUNEHUS] U COKpALLEeHWe BPEMEHU WHTETPUPOBAHUS MOXET YCKOPWUTb
OMHAMWUYECKYH peaKLMio KOHTYpa ckopocTu. OfHako, ecriv nponopLMoHanbHbIi KOSPMULMEHT CAMLLKOM BEMMK MMu
BPEMS WHTErpUPOBAHWA CRWLLKOM Mamno, 9TO nerko npuBedeT K konebaHusM CUCTEMbl M Ype3MEPHOMY
nepeperynupoBannio. Ecnn Bpems WHTErpUpoBaHWsS CAMILKOM Mano, 3TO Nerko npuBedeT K YCTaHOBMBLUMMCS
konebaHusaM CUCTEMbI, U MOTYT BO3HWUKHYTb CTAaTUYECKME Pa3ninyus B CKOPOCTY.

MapameTpbl Pl KOHTypa CKOPOCTM TECHO CBS3aHbl C WHEpUMEN CUCTEMbI. PasnnuHble XapakTepuCTVKW Harpyaku

Heobxoaumo perynupoesatb Ha OCHOBE MNapameTpoB Pl no YMOI4aHUIo, 4TOObI YOOBNETBOPUTD I'IOTpGGHOCTM
pas3nn4HbIX Cry4aes.

®yHKUMOHANbHbIN H Moppo6Hoe onucaxHue Ovnana3oH Mo
auMeHoBaHue -
koA napameTpoB HacTPOIkM | yMonmyaHuio
P03.06 Koacp. nponopupt | g3 0-65535 500
TOKOBOIO KOHTYpa P
P03.07 VHTerpansHhbiit Kodd. |o gogsg 0-65535 500
TOKOBOIO KOHTYpa |

I'Ipumeqal-me: ABa BbllLEYyKa3aHHbIX NapameTpa PerynupyroT napameTpbl PI-perynvlpoaaHMﬂ TOKOBOrO KOHTYpa, 4TO
HanpsaMyo BNNAET Ha CKOPOCTb AWHAMMYECKOro OTKNWKa M TOYHOCTb YynpaBieHuA CUCTEMbI. Kak npasuno,
Nnonb3oBaTenAaM He HYXXHO MEHATb 3Ha4YeHue.

DyHKUMOHANBHbIN Ownana3soH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB .
Kon HaCTPOWKM YMONYaHMIO
P03.08 Bpews duribTpa BOMH |4 ) 4 400 0,000-1,000 0,002
KOHTYpa CKOpOCTH

OTOT (hyHKLMOHANBHBIN Kof npeacTaBnsaeT coboit Bpems (unbTpaluv AN onpefeneHns ckopoctu gsuratens. Ecnm
B PEXVUME BEKTOPHOTO YNpaBrieHns konebaHns CKopoCTW BEMUKMA, 3TO BPEMSI MOXHO YCTaHOBWUTb COOTBETCTBYHOLMM

obpasom.
CTRTIPI RN T HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB TR It
KoA Ap P P HaCTPOIKM YMON4YaHUo
Koadhb. komneHcawumm
P03.09 CKOMbKEHI VC 50,0% fo 200,0% 50,0-200,0 100,0%
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KOSdeJI/ILl'VIeHT KOMMeHcaunn CKonbXeHna wucnonbdyetca And perynnmpoBkM 4YacToTbl CKONbXEHWA BEKTOPHOro
ynpaBneHna n nosbllLEeHWA TOYHOCTU YNpaBlieHWA CKOPOCTbHO CUCTEMbI. COOTBeTCTBy}OLIJ,aﬂ HaCTPOVIKa 3TOro

napameTpa MoxXeT aeKTUBHO NOAABNATL CTAaTUYECKYIO PasHULY CKOPOCTEN.

®YHKLUMOHANBHbIN [wana3soH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB .
koA HacTpoMKU | yMOMYaHuIo
P03.10 Peseps 0-65535 0-65535 0
P03.11 Peseps 0-65535 0-65535 0
P03.12 Yer. Make. IUMUTA 4 50,0% (How. ok 1Y) 0,0-200,0 150,0%
KpYT. MOMEHTa

OyHKUMoHanbHbIN kog P03.12 ucnonb3yetcs Ans YCTaHOBKM BEPXHEro npegdena HacTPOWKW KPYTALLEro MOMEHTa, a
Hactpoitka 100,0% cooTBETCTBYET HOMUHANBHOMY BbIXOAHOMY TOKY CUCTEMbI YNPABMEHUS CKOPOCTbIO MHBEPTOPA.

MpumeyaHue:

Yem Gorblue 3HaueHne P03.12, Tem nyyile OTCNEXMBAHWE CKOPOCTU BEKTOPHOrO ynpasneHus. OfHako, ecnu
3HaYeHWe CRMLLKOM BEnuKo, 3TO Nerko npueedet K cBok nponycka noToka B CUCTEME YaCTOTHOMO YNpaBneHus ¢
BbICOKOBOIbTHBIM Npeobpa3oBaTenem 4acToTbl.

P03.12 peictuTENEH B PEXMME BEKTOPHOrO YNPaBREHUs CKOPOCTbI0.B pexume KpyTSLLero MOMeHTa npoLeHT

(DaKTUYECKOTO  BbIXOAHOMO  KPYTALLEro  MOMEHTa = MPOLEHTY  3a[aHHOr0  KpYTSLLEro  MOMEHTa
(P00.15).xP03.12=AkTrBHas cOCTaBASIOLLAs BbIXOAHOTO TOKa/HOMUHANBHBIN TOK ABUraTens.
Ipynna P04 'pynna ynpaenexus V/F
OTa rpynna yHKLMOHasbHbIX KOA0B AecTBUTeNbHa Tonbko Ans ynpasnenus V/F (P00.00=0).
®yYHKUMOHANLHbIN [wnana3soH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
Koa HaCTPOWKM | yMONYaHUIO
0: kpusas V/F npamoi
1: MHoroToueyHas kpusas V/F
PO4.00 Ver. kpsoi VIF 2 kpueasi V/F CHWX. KpyT. MOMeHTa cTenenu 1,3 05 0

3: kpuBas V/F cHuX. kpyT. MOMeHTa cTenexn 1,7
4: kpuBas V/F CHUX. KpyT. MOMeHTa cTenenn 2,0
5: nonb3oatensckoe V/F (pasgenexue V/F)

0: kpueas V/F npsmoi. MogxoauT Ans Harpy3ok ¢ MOCTOSHHBIM KPYTALMM MOMEHTOM.
1: mHoroTouveyHas kpuaas V/F. Monb3osatenu MoryT onpeaenuts kpusyto V/F yepes HacTpoiku (P04.05-P04.10).

2-4: xpuBast V/F ans HECKONMbKWX MOLWIHOCTEN. [ogxoauT ANns NPUNOXEHUA C NEPEMEHHbIM KPYTALMM MOMEHTOM,
TaK1X KaK BEHTUNSATOPbI, BOASHBIE HACOCHI W T. . Kaxaas Kpusast MOLLHOCTY NoKasaHa HUxe:

5: nonb3osatensckoe V/F (pasgenenue V/F)

MpumeyaHme: V , Ha PUCYHKE HIKE COOTBETCTBYET HOMUHANBHOMY HanpshkeHuto geuratens, a f, cooTBeTcTBYET

€ro HoOMVHanbHoOM YacToTe.

Puc. 6-10 Quarpamma kpuson V/F

A BbixogHoe
HanpsxeHue

V, fomm e
KpuBasi yMeHbLLEHS KPYTALLEro
momeHTa V/F crenenm 1,3

NuHeiH. KprBas ymeHbLUEHUS KpYTALLErO

momeHTa V/F ctenenu 1,7

KpuBasi yMeHbLUEHUS KPYTALLEro
momeHTa V/F cTenenu 2,0

|
|
KBagpar. |
|
|
|

-
BbIXOﬂ,Haﬂ YyactoTa
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CIRTTTESTATL, HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB nuanasP H s
Kop HacTPOMKM |yMONYaHUKO
P04.01 FOBLILHUE KDYT- 11 09, 10 10,0% 0,0-10,0 0,1%
MOMEHTa
P04.02 Makc. nosbiwekve 0,0-50,0% (Hom. YacTtoTa COOTB. ABUraTens) 0,0-50,0 20,0%
KpYT. MOMEHTA

Ytobbl KOMMEHCMPOBATb HU3KOYACTOTHbIE XapaKTEPUCTUKW KPYTSLIEro MOMEeHTa, HeobXomumo B omnpedeneHHoN
CTEeneH! KOMNEHCMPOBATb BbIXOOHOE HaMpPsKEHME.

Ecnn y P04.01 HeHyneBoe 3HaueHWe, KpyTALWMA MOMEHT AormkeH ObiTb yBennueH BpyuHyl. Kpusas V/F nocne
YBENWYEHWNS Takasl, Kak nokasaHO Huxe (Hwxe YactoTbl cpesa P04.02, 3HaueHue, yctaHoBneHHoe P04.01,
COOTBETCTBYET C TekyLUeit pabouer yacTotoin. OnpeaenseT BENNYMHY NOBLILLEHUS KPYTALLEr0 MOMEHTA), @ yCureHue
KPYTALLEro MOMEHTA MOXET YNyULUMTb HU3KOYACTOTHbIE XapaKTEPUCTUKM KpyTALLero MomeHTa V/F.

Puc. 6-11 Cxema py4HOro noBbILLEHWS KPYTALLErO MOMEHTa

BbixogHoe HanpaxeHue

Y/

\éOEhICMTb

RS

|
|
|
|
|
1

>
f BbixogHas yactota
b

Mpenen
BennynHa NoBbILLEHNS KPYTALLETO MOMEHTa [OMKHa OblTb BbIOpaHa COOTBETCTBYIOLWMM 06pa3oM B COOTBETCTBUM C
pasmepom Harpy3ku. MMpn GonblMx Harpyskax CreayeT YBeNnuYMBaTb 3HAYEHME, HO OHO He JOMKHO ObiTb CIMLLKOM
Gonblunm. Korga noBbileHWe KPYTSILLEro MOMEHTA CIMLLKOM BENWKO, ABuraTenb OyaeT paboTaTb ¢ Neperpyskon, u
Bo36y>|<,qume 11 BbIXOOHON TOK CUCTEMbI YACTOTHOIO yrnpasneHna BpalleHua yBenuinTca, 1 asuratenb Bblpa6aTbIBaeT
Bonblue Tenna, 13-3a Yero CHUKaeTCs ero APMEKTUBHOCTD.

MpumeyaHue: ecnn ycuneHue KpyTsllero MoMeHTa yctaHoerneHo Ha 0,0%, cuctema perynupoBaHWsi CKOpOCTH C
nepeMEHHO YacTOTON aBTOMAaTUYECKN MOBbILLAET KPYTALLMIA MOMEHT, M MOBbILIEHUE KPYTALLEr0 MOMEHTA eNCTBYET
BO BCEM [Mana3oHe YacToT.

®yYHKLUMOHANbHbIN H Moapo6Hoe onucaHue [nana3oH Mo
aMMeHoBaHMe .
Kon napameTpoB HaCcTPOMKM YMONYaHMIO
P04.03 Orpanwierute komneHcaunt |, o 4 g, 0,0-200,0 0,0%
ckonbxeHue V/F

YCTaHOBKa 3TOr0 napameTpa MOXET KOMMEHCMPOBaTb M3MEHEHUsI CKOPOCTW ABUraTensl, Bbl3BaHHbIE W3MEHEHUAMN
Harpy3ku npu ynpasneHun V/F, 4tobbl ynyyLinTb XeCTKOCTb MEXAHUYECKMX XapaKTEPUCTUK ABuratens. 10 3HayeHne
BOITKHO ObITb YCTaHOBNEHO B COOTBETCTBUW C HOMWHANBHBIM CKOMbXEHWMEM ABuUraTens.HoMMHaNbHOE CKOMbXeHWe
paccuuTbIBaETCS credyoLmm 0bpasom:

P04.03=(fb-n*p/60)/fb*100%
Cpean Hux: fb - HOMMHaMbHas 4acTota [gpuraTens, COOTBETCTBYHWaAs (yHKUMOHanbHoMy kogy P02.02, n-

HOMMHanbHasi CKOpPOCTb [BMraTensi, COOTBETCTBYlOWAs (yHKUMOHanbHOMY kogy P02.03, a p - KonuyecTso nap
MosCOB fBUraTens.

OYHKUHOHANBHBIA HaumeHoBaHue Moppo6Hoe onucaHme napameTpoB BB e
KoA P P P HaCTPOIKM YMON4YaHUo
0: aHeprocbepexeHne npu ABKEHUN
byHkuiAA an<n+opqe|-|o P e
P04.04 3HeprocbepexeHus |, . 0-1 0
1: aHeprocOepexeHne Npu ABMKEHNN
NPy OBUKEHUM
BKITOYEHO
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Tak HasblBaeMbI PEXUM 3HEProcOEpEXeHNs 03HaYaeT, YTO BbIXOLHOE HaNPsKeHWe ABMraTensi COOTBETCTBYHOLLMM
06pa3om CHiKaeTCst BO BpeMsi paboTbl Ha XOMOCTOM XOZy UMk NpK HEBOMbLLON HArpy3Ke B LIENSiX 3HEProcOepexeHus.

Mpumeyanue: 3ta yHKUMA 0COOEHHO 3DDEKTIBHA ANS BEHTUNATOPOB 1 HACOCOB.

DYHKLUMOHANBHbIN Onana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB .

Kog HacTpOMKM | YMOMYaHMIO
P04.05 Touka yactoTbl V/F 1 {0,007 u-P04.07 0,00-P04.07 0,00ry
Posos  |1o@HanPAERA VIFlg g9, pog 0g 0,0-P04.08 0,0%
P04.07 Touka yactotbl V/F 2 |P04.05-P04.09 P04.05-P04.09 0,00y
Posog  [1O%@HaMEAXeHIA VIFlbo 06.pos. 10 PO4.06-P0410 |  0,0%
P04.09 Touka yactotbl V/F 3 |P04.07-P00.10 (makc. yactoTa) P04.07-P00.10 0,00y

_ 0,
PO4.10 Touka Hanp3ﬂ>KeH|/|ﬂ VIF|P04.08-100,0% (HoM. HanpsikeHue P04.08-100,0 0.0%
ABuratens)

MMonb3oBaTenu MoryT ucnonb3oBath wectb napameTpos P04.05-P04.10 ans HacTponkm MHOroTodeyHon kpuson V/F.
3HayeHve HacTpolikn kpueon V/F 06bI4HO 3a8aeTcs B COOTBETCTBUM C HArpy30UHbIMU XapakTepUCTUKamMu ABUraTens.

MpumeyaHue:

o  VI<V2<V3, f1<f2<f3. YctaHOBKa CMWLLIKOM BbICOKOrO HW3KOYACTOTHOTO HAaMPSIKEHWUS MOXET MPUBECTU K
neperpesy Wnu Jaxe neperopaxuio ABUraTens, a CMCTeMa YaCTOTHOrO YNPaBNeHUs MOXET OCTAHOBUTLCS 13-3a
neperpyski No TOKY WK BbI3BaTb cpabaTbiBaHWe 3aLUuThbl OT NEPErpy3ky Mo TOKY.

e  CHayana HyxHo HacTpouTb (P04.09, P04.10), 3atem yctaHosuTb (P04.07, P04.08) 1 B koHue (P04.05, P04.06).
Puc. 6-12 Cxema HacTpoiiku kpuson V/F

BbixogHoe A
HanpshKkeHne

100%V,
V3

V2

V1

f1 f2 f3

Mpumevanue: Touka Hanpskenns V/F npegctasnsetT coboit NPOLEHTHOE OTHOLUEHME K  HOMWHANbHOMY
HanpsbkeHuto gauratens (P02.04).

-
f BbixogHas
b  YactoTa

®yYHKLUMOHANbHbIN [nana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB »
Kog HacTPOMKW | yMONYaHUIO
Bbi6op cnocoba  |0: cnocob PWM 1
PO4.11 PWM 1: cnoco PWM 2 0-1 0

Bbibepute pexum BOMHbI MOAYSILMM CUCTEMbI YaCTOTHOTO YNipaBreHust ¢ Npeobpa3oBaTenem 4acToTbl.

0: pexum SPWM 1, BonHa mMogynsuuu npeactaBnsieT coboil CUHycoupanbHylo BOMHY C JobaBneHWeM TpeTbei
rapMOHUKU.

1: pexum SPWM 2, BonHa Moaynsiuuv npeacraenset coboit cTaHaapTHY0 CUHYCOMAAMNbHYHO BOMHY.

DyHKUMOHANBHbIH [nana3oH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOIiKM yMon4aHmio
VICTOUHVK HACTDOMKM 0: ycT. HanpsxeHue KnaBuaTtypbl
P04.12 POVIKA| 1. Lanpsokerme ot Alf 0-8 0
HanpsxeHna i
2: HanpsbkeHwe ot Al2
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R HaumeHoBaHue MoapobGHoe onucaHue napameTpoB nuana3? H it
Kop HacTPOMKW | yMONYaHUIO
3: HanpspkeHue ot Al3
4: HanpsbkeHue ot Al4
5: MHorocTyneHyaTas HacTpoka
HanpsKeHNs
6: HanpspkeHue ot PID
7: HanpsikeHue Yepes cesisb MODBUS
8: HanpspkeHMe Yepes CBA3b
PROFIBUS/PROFINET
Ecrnu kpusas V/F pasgeneHa (P04.00=5), BbibepnTe kaHan Ans HAaCTPOMKIA BbIXOAHOTO HAMPSHKEHNS.
®YHKLMOHaNBHbIN Iunana3soH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB .
Kog HacTPOMKW  |yMONYaHUK
0/ _ 0

P04.13 Ver. vanpskerue | 010 70-100,0% (How. Hanpsixexwe 0,0-100,0 20,0%
ABuratens)

P04.14 Bpews noAbeMa g . 3600,0c 0,0-3600,0 100,0c

HanpsKEHNs
P04.15 Bpens CHIKEHAS. | 0360000 0,0-3600,0 100,0c
HaNpPsKEHNS

Bpemsi NoBbILLIEHUS HAMPSHKEHUS 03HAYAET BPEMSI, HEOBXOANMOE CUCTEME YACTOTHOTO YNIPaBIEHNS! 1151 YCKOPEHHS OT
0 B 40 HOMMHarBHOTO HaNPSIKEHNS ABUraTENS.

BpeMFI CHWXEHNA HanpsXxeHua npeacraBnaer coboin Bpem4, HeobxoaMmoe cucTeme perynupoBaHua 4acToTbl
BpalleHna anga 3amenneHnd ot HOMUHaNbHOro HanpsXxeHna aAsuratena no 0B.

®YHKUMOHANLHbIN [nanasoH Mo
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB -
Kog HacTPOMKW | yMONYaHUIO
P04.16 M. BoIXOBHOE |, 00, piy 17 0,0-P04.17 5,0%
HanpshkeHne
P04.17 Makc. BbixonHoe 1504 46 109,09 P04.16-100,0 | 100,0%
HanpsbkeHne
YcTaHaBnuBaeT HUKHWUIA M BEPXHUI NPEAErbl BEIXOAHOM HaNPshKEHNS.
Puc. 6-13 Cxema HacTpOiiKn BEPXHErO 1 HUKHETO NPEAENOB BbIXOAHOMO HaNPshKEHNS
Va
Vmax| oo
) | 11=P4.14
Hacrpoiika V| —--------- N\ 12=P4.15
Vmin { i ! ;
e Rt
®YHKLMOHANbHbIN H Moapo6Hoe onucaHue [nana3oH Mo
aumMeHOBaHuWe »
Kop napameTpos HacTPOMKM yMONnyaHuio
P04.18 akTop rallews o 44 0-100 10
konebaHuil H13. YacToT
P04.19 aKTop ralewms 4 44 0-100 0
konebaHui BbIC. YacToT
P04.20 TokKa pastpaHieRma |y g 104 oo 0,00-120,00 15,00y
raieHvs konebaHui
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Bo Bpemsa ynpasnenus V/F HekoTopble apuratenu, OCODEHHO MOLUHbIE, CKIMOHHbI K KonebaHusM Toka Ha
onpegenexHbIX YacToTax. B nerkom cnyyae gpuratenb He MoxeT paboTaTb CTabWUNbHO, @ B TSXKEMbIX Clyvasx 370
MOXET Bbl3BaTb MEPErpysKy Mo TOKY CUCTEMbI YAaCTOTHOIO ynpaBneHus ¢ npeobpasoBatenem 4actothl. [1oaTomy, B
3aBMCUMOCTM OT YCMOBWA MPUMEHEHUS Ha MeCTe, HeoOXOAMMO OTPerynupoBaTb BENMYMHY KO3(duUMeHTa
NnoAaBeHNs YAApOB B peanbHoM BpeMeHu ¢ nomolysto P04.18 n P04.19, utobbl oTperynunpoBathb cury noaaBneHus
yaapos.

Touka pasgeneHns YacToTbl NoAaBneHns konebaHuii ykasblBaeT Ha cdepy AeNCTBMS KoapduUMeHTa nogaBneHus
HWU3KOYACTOTHbIX KonebaHui 1 koadhduUMeHTa NoaaBneHns BbICOKOYACTOTHbIX konebaHuit. Koroa paboyas yactoTa
Hxe P04.20, ncnonb3yeTcst MHTEHCMBHOCTL NOAABEHUs, ykasaHHas B P04.18; korga paboyas yactoTa Boiwe P04.20,
1CNOsb3yeTCs MHTEHCUBHOCTbL NodaBneHus, ykasaHHas B P04.19.

I'Ipwmeqal-me: YeM Bbille KO(-)(*)(*)VILU/IGHTI:I NoAaBNeHNst HWU3KOYACTOTHBIX U BbICOKOYACTOTHbIX KonebaHuii, Tem
nyyule. Korma OHW 3HauMTENbHO OTAM4AOTCA OT XapakTepucTuk nasuratend, 310 ycyry6nﬂeT konebaHus Toka
asuraTens.

pynna P05 pynna BxoAHbIX KNnemm

YHuBepcanbHasi cuMCTeMa 4acTOTHOrO YnpaeneHuns ¢ npeobpasoBatenem yactoT Goodrive5000 B cTaHmapTHO
KOMMMeKTaumMm ocHaleHa 12 MHOrOQYHKLUMOHAmNbHBIMU  UNGPOBbIMA  BXOAHbIMKM  Knemmammn  (S1-S12) un 4
aHanoroBbIMM BXOAHbIMM KNeMMamu 15 nofb3oBaTenen. OyHKLMM STUX KNEMM HaCTpamBarTCs.

®YHKUMOHaNbHbIN [nana3soH Mo
HaumeHoBaHue MoppobHoe onncaHue napameTpoB 9
Kog HaCTPOWKM| YMONYaHUIO
P05.00 BbiGop doyHkumm |0: HET yHKLMM 0-71 0
' knemmbl ST |1: ABUXEHME NPSMOrO BpALLEHNS!
P05.01 BbiGop dyHKLuKM |2: ABMXEHWE 0BpaTHOro BpalLLeHWs 0-71 0
] knemmbl S2  |3: BKNKOYEHWE ABUXEHUS C ynpaBneHueM 3
Bbibop ¢yHKuum (NPOBOAOB
P05.02 knemmbl S3 |4: NycK NpsMOro BpaLLeHus 0-71 0
P05.03 Bbi6op thyHKLuK [9: MyCKk 0BpaTHOro BpalleHus 071 0
: Knemmbl S4  |6: OCTaHOBKa MO MHEPLWK (IKCTPEHHAS OCTAHOBKA) )
Bb|6op q)yHKLlVIVI T C6p00 NpPU HEMcnpPaBHOCTH
P05.04 knemMmbl S5 |8: HOpMarnbHO Pa3OMKHYTBIA BXOZ, MPU BHELLHEN 0-71 0
Bb|60p q.)yHKU'VWl HencnpaBHOCTH
P05.05 Kknemmbl S8 |9: HOpMarbHO 3aMKHYTHIA BXOA NPU BHELLHE 0-71 0
BbiGoD hvHKLMM |HEMCTIPaBHOCTH
P05.06 Kne?,ﬁg, S? 10: nocTenenHoe nosbllLeHKe yCT. Yactothl (UP) 0-71 0
Bbi6op dvhkuym | 11: nocTenenHoe noHmxeHue ycr. yacTtotel (DOWN)
P05.07 Kne%ﬁg, Sg 12: ¢BPOC NOBBILLEHIS AN MIOHIKEHMS! YaCTOTbI 0-71 0
BbiBop chyHKLMM 13: BpeMEHHbIN COPOC NOBLILLEHNS UMW MOHUKEHMS i
P05.08 KTIeMMBI S9 :ZCTOH(;I 1 0-71 0
BuiBon thyhkw | 14: BbIOOD BPEMEH yCKopeHsi 11 3ameaneHms
P05.09 KJ‘Iel\F/)IIV(I:IE?/S']uO 15: BbIBGOP BPEMEHM YCKOPEHNA 1 3aMEINIeHNs 2 0-71 0
16: Knemma MHOTOCTYNEHYaToON CKOpoCTy 1
P05.10 Bifggﬁ?gﬁm 17: Knemma MHOroCTyneH4aToln CKOpoCTy 2 0-71 0
18: knemMma MHOTOCTYNeH4YaTon CKOpoCcTH 3
19: knemma MHOTOCTYNEHYATON CKOPOCTM 4
20: nay3a MHOTOCTYNEHYaTON CKOPOCTH
21: nepeknioyeHne Mexay HacTpoiikamn A n B
22: nepeknioyeHre Mexay HacTpoitkamm (A+B)
nA
23: nepeknioyeHre Mexay HacTpolkamu (A+B)
P05.11 Bibop dhyrkym |48 0-71 0
knemMbl S12 - 124: nauxerve ¢ npeoBpasoBaHyem YacToTb
(MMAynbCHBIM curHan 1)
25: paboyas yactoTa (MMNYNbCHbINA CcurHan 1)
26: nepeknioYeHre Ha NPOMBILLNEHHYH YacToTy
(MMNynbCHbINA curHan 1)
27: nepekntoyeHne Ha MY (MMnynbCHbIA curHan 1)
28: CEKUMOHHBIA BXOZ BbICOKOrO HanpshxeHWst
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DyHKUMOHANBHbIH
KOA,

Aunana3oH Mo

HaunmeHoBaHu n H nucaHue napameTpoB .
anMeHoBaHue 0apoOHOe onucaHue napameTpo HACTPOMKH| YMON4aHHIO

29: nay3a ynpaeneHusa PID

30: OC nutanna UPS

31: Peseps

32: appec koM. Wwkacpa 0

33: agpec kom. wkada 1

34: agpec kom. Lwkada 2

35: paboyas koMaHaa NepekmnioYeHmns Ha nokanb
36: paboyas komMaHaa NePEKIOYEHNS Ha KeMMy
37: paboyas komMaHga NepeknioyeHmns Ha CBsi3b
38: nyck ueHTpanbHoro ynpasneHns DCS

39: ocTaHoBKa LigHTpanbHoro ynpasnenus DCS
40: 3anpeT ynpaBreHus KpyT. MOMEHTOM

41: BKNIOYEHWE ynpaBneHus BeayLLMiA/BeLOMbIA
42: knemma cbpoca CUHXPOHHOTO OTCINIEXMBAHNS
CKOPOCTY BEAYLLMIA/BELOMbIN

43 3anpeT yCKOPEeHUs v 3ameasieHus

44:; OC BakyymHoro koHTakTopa KM2 BydepHoro
Lwkada

45: Bxop curHana otnagku

46: nyck nokanbHoro LWwkada ynpasneHus

47: oCcTaHOBKa NOKaNbHOTO LUKada ynpaeneHus
48: OC nepekntoyatens BbICOKOTO HanpsiKeHus
QF1M1

49: OC nepekntoyaTens BbICOKOr0 HanpsikeHns
QF1M2

50: OC nepekntoyatens BbICOKOrO HanpsKeHns
QF1M3

51: OC nepekntoyaTens BbICOKOr0 HanpsKeHMs
QF1M4

52: OC nepekntoyaTens BbICOKOro HanpsKeHns
QF1M5

53: OC nepekntoyaTens BbICOKOro HaNpsKeHns
QF1M6

54: OC nepekntoyaTens BbICOKOrO HanpskeHMs
QF1M7

55: OC nepekntoyatens BbICOKOro HanpsKeHns
QF1M8

56: OC nepekntoyaTens BbICOKOrO HanpsKeHMs
QF2M1

57: OC nepekntoyatens BbICOKOro HanpsKeHns
QF2Mm2

58: OC nepekntoyatens BbICOKOrO HaNpsKeHns
QF2M3

59: OC nepekntoyaTens BbICOKOrO HanpsKeHMs
QF2Mm4

60: OC nepekntoyaTens BbICOKOrO HaNpsKeHns
QF2M5

61: OC nepekntoyaTens BbICOKOrO HanpsKeHMs
QF2M6

62: OC nepekntoyaTens BbICOKOrO HaNpsKeHns
QF2Mm7

63: OC nepekntoyaTens BbICOKOrO HanpsKeHMs
QF2M8

64: AMCTaHUMOHHBIN UK NOKaNbHBIA CTATYC KOM.
Lwkada 1

65: AMCTaHLMOHHBIN UK NTOKANbHBIA CTATYC KOM.
Lkada 2
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DyHKUMOHANBHbIH
KOA,

Aunana3oH Mo

HaunmeHoBaHu n H nucaHue napameTpoB .
anMeHoBaHue 0apoOHOe onucaHue napameTpo HACTPOMKH| YMON4aHHIO

66: AMCTaHLMOHHBIN UK NOKANbHBIA CTATYC KOM.
Wwkada 3
67: AMCTaHUMOHHBIN UK NOKANbHBINA CTATYC KOM.
Lwkada 4
68: AMCTaHUMOHHBIN UK NOKANbHBIA CTATYC KOM.
Wwkadga 5
69: AMCTaHUMOHHBIN UK NOKANbHBIA CTATYC KOM.
Lwkada 6
70: AMCTaHLUMOHHBIN UK NOKANbHBIA CTATYC KOM.
Wwkadpa 7
71: AMCTaHUMOHHBIN WK NOKANbHBIA CTATYC KOM.
Wwkadga 8

3T0T napameTp WCMONb3yeTcst ANs YCTAHOBKM (PYHKLMM, COOTBETCTBYHOLIEN LMGPOBOMY MHOTOCYHKLMOHANBHOMY
BXOLIHOMY pasbemy.

0: HeT chyHKLMM

1: ABWXKEHWe C npambiM BpaLeHuem (FWD)

2: [IBUKEHME C NpsambIM BpaLleHnem (REV)

3: BkrioueHWe TpeXnpoBOAHOO YNpaBneHns S i

OyHKUMM 1-3 AENCTBUTENBHBI TOMBKO B TOM Clyyae, Chv kaHarn ynpasneHus paboTol CKOH(UrypupoBaH Kak knemma,
a (yHKUMS 3 AencTBMTENbHA TOMBKO B TOM CRyyae, ecrim OH CKOHAUIypuMpoBaH kak TPEXMPOBOAHOE YyrpaBreHue.
MoapobHyto nHhopmaumio cM. «OnmncaHne pexuMoB paboTbl Nog ynpaeneHneM knemmsl P05.18»

4: nycKk NpsiMOro BpaLLeHus
5: nyck obpaTHOro BpaLyeHust

OTa KnemMMa ucnonb3yeTcs Ans Bolbopa ABuratens Ans nepexoga B PeXUM MENEHHOTO X0A4a U MOXET YnpaBnsTh
ABUraTenem Ans BbIMOMHEHUS onepauuii MEANEHHOTO ABIKEHWS Bepes W Halad. KOHKPeTHylo 4acToTy TOMYKOBOro
pexuma, a Takke Bpems YCKOpeHus 1 3ameaeHns cm. B onucaqum P08.06-P08.08.

6: ocTaHOBKa MO MHEPLMM

Mocne TOrO, Kak KOMaHAa OTMpaBreHa, CUCTEMa YacTOTHOrO ynpasneHus OGnokvpyet Bbixog. Mpu BonbLumx
MHEPLMOHHBIX Harpy3kax u oTCyTCTBUM TpebOBaHM KO BPEMEHW CTOSIHKW PEKOMEHOYETCS UCMONb30BaTh 3TOT METOS.
OTOT METOA UMEET TO XKE 3HAYEHME, YTO M OCTaHOBKa Mo MHepLmuu, kak onucannm k P01.09. Ecnn komaHga Knemmbl He
OTMEHEeHa, C1CTEMA YaCTOTHOrO YNPABNEHNS HE CMOXET 3amyCTUTLCS.

7: cBpoc Npyn HeycnpaBHOCTY

OyHKUMA cOpoca BHELHEN HEMCMpaBHOCTW ANns yAaneHHoro cbpoca HeucnpaBHOCTW. Ecnm aTa dyHKUMOHAmbHas
knemma paboTaeT, cucTema ynpaBrneHus CKOpOCTbi0 € npeobpasoBaHieM YacToTbl COPOCUT HEUCrpaBHOCTb. JTa
(YHKLWS 3anyckaeTcs MMMYNbCOM, U HapacTatoLmin OpOHT UMMyfbca cOpacbiBaeT HEUCMPABHOCTb TOMbKO OAMH pas.

8: HopManbHO Pa3oMKHYTbIA BXOA NPU BHELUHEN HEMCMPABHOCTM
9: HOpManbHO 3aMKHYTbIN BXOZ MPY BHELIHEN HEMCNPABHOCTY

BbiweykasaHHble [OBe (PYHKUMM B OCHOBHOM MpefHasHauyeHbl Ans peanu3auun (yHKLMM Npuema  BHELLHUX
HeucnpasHocTelr. Ecrm  coobluaeTcs O BHELIHEA HEeWCnpaBHOCTM, CWUCTEMa YaCTOTHOMO  YNpaBneHus C
npeobpasoBaTenem 4acToTbl FEHepupyeT CUTHan BHELWHE HEWCMpaBHOCTW U MpeanpUHUMAET COOTBETCTBYIOLLME
JencTBMsa B COOTBETCTBMM C HacTpokoi P09.02. [ns HopMarnbHO 3aKpbITOrO BXOAA BHELIHENA HEWCMPABHOCTM, ECIU
KNeMMa HaxoauTCs B 3aKpbITOM COCTOSIHUM, 3TO 03HAYaEeT, YTO HEMCMPABHOCTM HET; €ClK KNeMMa HaxoguTcs B
Pa30MKHYTOM COCTOSIHMM, TO HAoDOpOT; B TO BPEMS Kak HOPMaSibHO OTKPbITHIA BXOL BHELIHEN HEMCNpPaBHOCTY
yKa3blBaeT Ha NPOTUBOMOSOXKHOE COCTOSHME.

10: nocTeneHHoe noBblILLeHe ycT. yacToTbl (UP)

11: nocteneHHoe noHwxkeHue ycT. yacToTel (DOWN)

12: cOpOC NOBBILIEHMS UM NOHWKEHUS YaCTOTbI

13: BpeMEHHbIN COPOC NOBBILIEHUS UM MOHWKEHNS YaCTOTbI
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BbllweykasaHHble YeTbipe (yHKUMM B OCHOBHOM MCMONb3yOTCA ANS peanu3auuym TOYHOW HACTPOWKM 4acToTbl C
MOMOLLGH0 BHELLHMX Knemm (6onee nogpobHyto uHgopmaumio cm. B P00.02 n P00.03): UP - komaHaa yeenuueHus
yactotbl, @ DOWN - komaHga yMeHbLUEeHUst YacToTbl (Ans NpaBun TOYHOW HACTPOMKM W3MEHEHMS YacTOTbl Mpy
aktveauum knemmbl UP/DOWN cm. P05.19 1 P05.20). OuncTka HaCTpOKM YBENMUYEHUS U YMEHbLUEHUS! 4acToTbl
cbpacbiBaeT TOUHYHO HACTPOIKY YacTOTbl, ycTaHoBNEHHYH Yepe3 UP/DOWN. OyHKLmMs BpEMEHHOTO cOpoca HaCTPOMKu
YBENUYEHNS! U YMEHbLUEHUS YaCTOTbl MCMOMb3yeTcs ANs BPeMEHHOW ouucTku Hactpoiikm BBEPX/BHW3, koroa
KnemMma AeicTBuTENbHA. 3HaUeHNEe TOMHON HACTPONKM YacToTbl, ycTaHoBneHHoe BHIA3, ByneT BoccTaHOBNEHO, ecnu
OHO CTaHeT HefeNCTBUTENbHbIM.

14, 15: Bpemsl yCKOPEHUs 1 3aMeaneHus BulOupaeTcs Yepes knemmsl 1, 2

qupre rpynnbl BpEMEHWU YCKOpeHUA 1 3aMedneHna BbI6I/Ipa}OTCF| nocpeacTsoM KOM6I/IHaLI|I/II/I COCTOSIHUIA 3TNX OBYyX

Knemm:
Knemma 2 Tepmunani EIEL ) L AL R L CooTBeTCTBYIOLME NApaMeTpbI
3amepaneHus
OFF OFF Bpems yckopeHus unum 3ameanexns 1 P00.11, P00.12
OFF ON Bpems yckopeHus unu 3ameaneHmns 2 P08.00, P08.01
ON OFF Bpems yckopeHus unu sameanexmns 3 P08.02, P08.03
ON ON Bpems yckopeHus unu sameanexus 4 P08.04, P08.05

16-19: knemmbl 1-4 MHOTOCTYNEHYaTON CKOPOCTU

KoMBUHMPYSt COCTOSIHUS 3THX YETLIPEX KNEMM, MOXHO Mony4nTb 16 HacTpoek ckopocTy. MoapobHyo MHopMaLmIo 0
HacTpolikax (yHKLWA CM. B napamMeTpax MHOrOCTYNeHYaToro yrnpaeneHus ckopocTbio B rpynnax PO n P11,

I'Ipwmeqal-me: Knemma MHOFOCTyI'IeH‘-IaTOVI CKopocTH 1 HaxoQmMTCS B HIDKHEM MOMOXEHUM, @ Kremma 4 - B BEpPXHEM

MONOXEHUMN.
. Knemma Knemma Knemma
Knemma MHoOrocTyneH4aTom . . .
MHOTOCTyneH4YaTon MHOTOCTyneH4YaTon MHOrocTyneH4YaToun
cKopocTtu 4
ckopocTtu 3 CKOpPOCTH 2 ckopoctu 1
Bit3 Bit2 Bit1 BitO)

20: nay3a MHOrOCTyMneHYaTo CKOPOCTM

Ecnu aTa knemMma BKMoYeHa, 3aAaHHas YacToTa OCTaHeTCs Ha TeKyLlem cermeHTe CKOpoCTK He3aBNUCUMO OT TOrO, Kak
M3MEHAETCA HaCTp0I7IKa KIneMMbl Ui aHanoroBoe 3Ha4eHue.

21: nepekntoyeHne Mexay Hactpoikamn A m B

22: nepekntoveHre Mexay Hactporkamu A+B n A

23: TNepeknioyeHne mexay Hactponkamm A+B n HacTpoikamm B.

BbilweynomsHyTble Tpu OYHKLMM B OCHOBHOM PEanu3ytoT NepeknioYeHie KaHanoB HacTPOKW YacToTbl.

Korga pexuM HacTpoiKu YacToTbl CUCTEMBI - 3TO HACTPOMKa kaHana A, nocne akTueauuu (yHKLMOHANbHOM KIeMMbl
Ne 21 pexxum HacTPOMKM 4acTOTbl NEPEKINIoYaeTCs Ha HAaCcTPOMKY kaHana B; nocne BOCCTaHOBNEHUS (DYHKLMOHANBHOI
knemmbl N2 21 pexum HacTpowku 4acToTbl Bo3Bpallaetcs K kaHanmy A. B ato Bpems dyHkumm Ne 22 u 23
HeencTBUTENbHbI.

AHarorMyHo, €cnm TEKYLWA PEXMM YCTAHOBKM 4acTOTbl CUCTEMbI - 3TO HACTpoMka kaHana B, pgencTsue
(pyHKUMOHamNbHON KneMmMbl N2 21 MOXET NepekmiounTbCs C HacTPoOWkM kaHana B Ha HacTpouky kaHana A. lMocne
BOCCTaHOBIEHWS (hyHKLUMOHANBHOM Kremmbl Ne 21 ycTaHoBKa YacTOThbl BO3BpaLLaeTcs K kaHany B.

OYHKLMN Yncen 22 1 23 aHanornyHbl yHKUMAaM yucna 21.
24: pabota ¢ npeobpa3oBaHMEM YACTOTbI

Mocne Toro, Kak 3ata (OyHKUMOHANbHAs Kremma BKIKYeHa (OTnpaBka MMMYMbCHOTO CUrHanma Ha Knemmy ¢ 3ToM
(byHKLMeR), cucTEMa YaCTOTHOTO YMPaBNEHWS MEPEKOYAETCA M3 COCTOSIHUS OTKIIOYEHMS MUTAHWS B COCTOSIHME
npeobpa3oBaHns 4acToTbl, TO eCTb nepeoHadanbHo KM1, KM2, KM3 1 KM4 6binu oTKMIoYeHb!, a 3aTeM NpoMcxoauT
3amblkanne KM1, KM2 n KM3 (KM4 Bce elue oTkmiodeH). Ecnm cuctema Haxogutes B Apyrx COCTOSHWAX, BXOA ANS
9TON (DYHKLMOHANBHOM KEMMbI OTKIHOYEH.

25: ABMKEHME Ha I'IpOMbILIJJ'IGHHOI?I 4YyacrtoTte

Mocne TOro, KaKk 9Ta (PYHKUMOHambHAs KnemMma akTiBHA (OTMpaBRsieT MUMMYMbCHBIA CUTHAM Ha KNemmy C 3TOM
(byHKLMeR), crcTeEMa YaCTOTHOMO YNPaBeHUst C BbICOKOBOMbTHLIM NpeobpasoBaTenem YacToThl MepekoyaeTcs 13
COCTOSIHUS! OTKIMHOYEHNS NUTaHWUS B COCTOSIHWE Dainaca NPOMBbILLNEHHON YacTOoTbI, TO €CTb NepBoHayansHo KM1, KM2,
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KM3 1 KM4 Bbinn oTkntoveHbl, a 3aTeM KM4 3ambikaeTtcsi. Ecnm cuctema Haxogutes B ApYrX COCTOSHMSX, BXOZ AN
3TON (OYHKLMOHANBHOM KNEMMbI OTKIHOYEH.

26: nepekntoyeHre Ha NPOMbILLEHHYI0 YacToTy

Mocne TOro, Kak 9Ta (PYHKUMOHaNbHAs KnemMma akTMBHA (OTMPaBfsieT MMMYMbCHbIA CUrHam Ha Krnemmy C 3TOM
(byHKLMeENR), cMCTEMA YaCTOTHOMO YMPaBNEHUS C BbICOKOBOMbTHEIM Npeobpa3oBaHiieM YacToTbl NEPEKIYAETCs U3
COCTOSIHWA Npeobpa3oBaHns 4acToTbl B COCTOSHWE Gainaca NpOMbILNIEHHON YacTOThl, TO €CTb NepeoHadYanbHo KM1,
KM2 1 KM3 6binmn 3amkHyTbl, @ KM4 oTknioyeH, a 3atem KM4 Gyaet 3amkHyT, a KM1, KM2, KM3 - oTkntoveHbl. Ecrv
CMCTEMA HAXOAMTCS B APYIUX COCTOSIHUSX, BXOL ANS 3TON (OYHKLMOHANBHON KNEMMbI OTKIHOYEH.

27: nepexnoyeHune Ha MYy

Mocne cpabaTtbiBaHMs [aHHOM (DYHKUMOHAMBHOM KneMMbl (Mogayu MMMYNIbCHOTO CUrHana Ha TepMmuHanm C 3ToM
(byHKUMEN) KOM. LKA CMCTEMbl YaCTOTHOrO yNpaBneHUsl NEpEeKYaeTcs M3 CocTosHWUA bainaca NPOMbILLNEHHO
4acToTbl B COCTOSHWE Npeobpa3oBaHUs YacToTbl, TO eCTb nepBoHavansHo KM4 Bbin 3amkHyT, @ KM1, KM2 1 KM3
OTKMoYeHbl, a 3atem KM1, KM2, KM3 3amkHyTbI, @ KM4 - pasomkHyT. ECiv cucTema HaxoauTes B APYrux COCTOSHUAX,
BXOZ AJ151 9TOM (hYHKLMOHANBHOM KNEMMb! OTKITIOYEH.

Mpumeyanue: yHkumMM 24-27 00bIMHO NpefHA3HAYEHbl AN CUCTEM, OCHALLEHHBIX M30NMPYIOLMMM LiKadamm
aBTOMATWNYECKOTO NepeknioyeHns. pn OTCYTCTBMM M30MMPYIOLLEro Lkacdia aBTOMATMYECKOTO MEPEKMoYeHns 3Tu
KOMaHzb! He OeiCTBYHOT.

Puc. 6-14 Cxema nepekntoyeHus

LLinHa BbICOKOrO HanpaxeHna

BydepHoe :
KM1 CONPOTHBIEHME|!

lMpeobpaso
BaTenb
yacrot

M ,
O TTyHKTUPHBIA NPSMOYTONBHUK -
KOM. LuKadp

Mpumevanne: MY ¢ Tokom 150 A M HWKe B CTaHAAPTHOA KOMMMEKTaUMM HE OCHaLeHbl AeMncdepHbIM
COMPOTUBIEHWEM.

28: CEKLMOHHbIN BXOA BbICOKOTO HANpshKEHUs!
Ecnu ata dyHKLMOHanbHas knemMma, CUCTeMa aBTOMAaTUYECKN OTKITOYAET Nof4aYy BbICOKOro HanpshKeHNS.
29: naysa ynpasnexus PID

PID-perynsitop BpEMEHHO OTKMIOYAETCS, M CUCTEMA YACTOTHOMO YNPaBNEHUs! MOANEPKMBAET TEKYLLYH BbIXOAHYHO
4acToTy.

30: curHan OC nutaHus UPS
31: Peseps

32: agpec kom. wkada 0

33: agpec kom. Lwkada 1

34: agpec Kom. LWkadha 2
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KombuHaums 0 u 1 u3 Tpex GuT agpeca pacnpegenutensHoro wkada (umeetca 8 komBuHaumim ot 000 go 111)
ncnonb3yeTca B KavyecTBe HoMmepa pacnpegenutencHoro wkaga ot 1 go 8, rmge 000-111 cooTtBeTCTBYHOT
pacnpegenuTenbHbIM Likadgam ¢ 1 no 8 COOTBETCTBEHHO.

35: paboyasi koMaHaa nepekntoveHust Ha nokanb

Korga cootBeTcTBytLas (DyHKUMOHANMBbHAS KMeMMa BKIIOYEHa, KaHanm paboumx KOMaHL CHUCTEMbl YNpaBneHus
CKOPOCTbHO C Npeobpa3oBaHeM YacTOTbl NPUHYANTENLHO Nepekntovaetcs Ha UDP.

36: paboyas komaHaa NepexIioYeHUs Ha Kremmy

Korma cooTBeTCTBytoWas (hyHKLMOHArNbHAs KeMMa BKIIOYEHA, KaHan ynpaBneHus paboToi cicTeMbl yrpaBreHus
CKOPOCTbIO C NpeoGpa3oBaH1EM YacTOTbl NMPUHYAUTENBHO NEPEKTIOYAETCS Ha KaHan KoMaH[ KIeMM.

37: paboyas koMaHaa NepeknoYeHmns Ha CBA3b

Korpa COOTBETCTBYHOLAA (*)yHKLI,I/IOHaJ'IbHaﬂ KrneMma BKIHOYEeHa, KaHan pa60qu KOMaHA CUCTEMbI YynpaBleHnA
CKOPOCTb0 C |'|p606pa3OBaHV|eM 4YacCTOTbl MNPUHYOUTENBHO NEepekntovYaeTCA Ha KaHall KOMaH[ CBA3MN, yKa3aHHbII;1 B
P00.02.

MpumeyaHue: BhbILLEONUCAHHOE MEPEKIOYEHNE KaHanoB 3PgeKTUBHO TOMBKO B TOM Ciyyae, ecrv yaaneHHbI
MECTHbIN NepekrnioYaTenb Ha ABEPU LKada nepeBeaeH B AUCTAHLMOHHBIA PEXUM.

38: 3anyck LeHTpanbHon cuctemsl ynpasnerus DCS, aBuxeHue Bnepes,.
39: ocTaHoBKa LigHTpanbHoro ynpasnexus DCS
40: 3anpeT ynpaBfieHus KpyT. MOMEHTOM

Korga aTa ¢hyHKUMOHambHasi KnemMa BKMOYEHa, ECriM CUCTEMA YacTOTHOTO YMPABMEHWSI YCTAHOBMEHA B PEXUM
YNPaBNeHNst KpyTALWMAM MOMEHTOM BO BPEMSI BEKTOPHOTO YMpaBREHUs, PEXUM YrpaBreHWsi CUCTEMOIA YaCTOTHOrO
yNpaBreHus NEepekntovaeTcs ¢ pexuma ynpasBneHus KpyTSLLMM MOMEHTOM - Ha PEXWM YrpaBneHus ckopocTbio. Ha
npakTike 3Ta (DYHKUMS MO3BONSIET NEPEKNoYaTbCs MeXy YNpaBneHUeM CKOPOCTbIO W YNpaBreHUeM KpYTSLAM
MOMEHTOM.

41: BKNIOYEHWE YNpaBneHus BeayLLnin/BegoMblii
42: knemma cbpoca CUHXPOHHOMO OTCEXMBAHNS CKOPOCTM BEaYLLMIA/BESOMbIN

BxogHas knemma curHana cbpoca cyeTyMka MMMyNbCHOrO SHKOAEPa B PEXWUME CUHXPOHM3ALMM CKOPOCTU Mpu
ynpaBneHun BeLyLMit-BeOMbliA (3Ta KeMMa 3ape3epBupoBaHa).

43: 3anpeT yCKOpeHus unm 3ameaeHns

lMocne BKMOYEHNS 3TOM DYHKLMM rapaHTMpyeTCs, YTO CUCTEMA YacTOTHOO ynpaBneHus ¢ npeobpasoBaTenem 4acTot
He NOABEpXEeHa BAMAHWIO konebaHWin BHELUHETO MCTOYHUKA YaCTOThbl U NMOAAEPKUBAET TEKYLLYIO BbIXOAHYIO YacTOTY.
HenenctBuTensHO Ans pexumMa KpyTsLLEero MOMeHTa.

44: OC BakyymHoro koHTaktopa KM2 6ydepHoro wkada
45: Bxog curHana otnagkm

Korga ata q)yHKUMFI BKMtoyeHa, MY MOXHO OTKIMIOYMTb OT BbICOKOBONBTHOrO MCTOYHMKA MUTAHMS U MMUTUPOBaTb
TOTOBHOCTb K pa60Te, NPOMbILLIIEHHOE YaCTOTHOIO npeo6pa3oaaH|/|9| n apyrue CoCtoaHuA.

46: nyck nokanbHoro Lwkada ynpasneHus

47: 0cTaHOBKa J10KasbHOrO LUKaga ynpasneHus

48: OC nepekrnioyatens BbICOKOro HanpsikeHus QF 1M1
49: OC nepekrntoyatens BbICOKOro HanpsbkeHus QF 1M2
50: OC nepekntoyatens BbICOKOro HanpsikeHus QF 1M3
51: OC nepekntoyatens BbICOKOro HanpsikeHus QF 1M4
52: OC nepekntoyatens BbICOKOro HanpsikeHus QF 1M5
53: OC nepekntoyatens BbICOKOro HanpsikeHus QF 1M6
54: OC nepekntoyatens BbICOKOro HanpsikeHus QF 1M7
55: OC nepekntoyatens BbICOKOro HanpsikeHus QF 1M8
56: OC nepekntoyaTens BbICOKOro HanpskeHns QF2M1
57: OC nepekntoyaTens BbICOKOro HanpsikeHus QF2M2
58: OC nepekntoyatens BbICOKOro HanpsikeHus QF2M3
59: OC nepekntoyaTens BbICOKOro HanpsikeHus QF2M4
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60: OC nepekntoyatens BbICOKOro HanpsbkeHus QF2M5
61: OC nepekntoyatens BbICOKOro HanpsbkeHus QF2M6
62: OC nepekntoyatens BbICOKOro HanpsbkeHus QF2M7
63: OC nepekntoyatens BbICOKOro HanpsbkeHus QF2M8

48 1 56 npepoctaBnAT 0bpaTHY CBS3b O COCTOSIHUM BaKyyMHOrO BbIKMOYaTens Ha CTopoHe npeobpasoBaHus
vactotbl (QF1M1) 1 cTopoHe npoMbllneHHor YacToTbl (QF2M1) koM. wkada 1 (rnasHoro BoikMoyatens). Koraa ans
P15.01 BbibpaH 1 (pexum koHurypaum QF pacnpenenuTenbHoro Lwkada - pexum «aga B ogHomy), MY u cetb
NMPOMBILUMEHHON YacTOTbl COBMECTHO WCMOMb3YKT WCTOMHWK MUTAHUS BBLICOKOTO HanpsikeHus. BakyymHbIi
BbIKMtOYaTENb PAa3oMKHYT TOMbKO TOrAa, kKoraa oba curHana obpatHom cessm QF1M1 1 QF2M1 Takke pasomMKHYTLI;
korga P15.01 BbibpaH kak O (pexum koHdurypauum QF koM. wwkada - He3aBMCUMBIA pexum), npecbpasoBaHue
4acToThl M YacToTa CeTU He UCMOMb3YOT OAMH KaHan. Ipyn BbICOKOM HanpsikeHuu obpaTtHas cesisb QF 1M1 u QF2M1
COOTBETCTBEHHO YKa3blBaeT Ha COCTOSHME 000MX  BbICOKOBONbTHbIX BaKyyMHbIX BblKntovaTenen. Ota
(DYHKUMOHAMNbHAs KMeMMa MMeeT BbICOKUI YPOBEHb MOLIHOCTM, 3TO YKa3blBAeT Ha TO, YTO BbICOKOBOMbTHbIM
BaKyyMHbIi BbIKMIOYaTENb HAXOAUTCS BO BKIMIOYEHHOM COCTOSHWM; KOTOA OHA MMEET HWU3KUA YPOBEHb MOLLHOCTY -
BbICOKOBOIbTHbIM BaKYYMHbIN BbIKIOYATENb HAXOAUTCS B PA30MKHYTOM COCTOSIHUN.

49-55: obpaTHas CBs3b BbICOKOBOMLTHbIX nepekmnoyatenein QF1M2-QF1M8 cooTBETCTBEHHO ykasbiBaeT 06paTHYHO
CB53b O COCTOSIHWW BEPXHEro BakyyMHOrO BblkntoyaTens Ha ctopoHe MY kom. wkados 2-8.

57-63: obpaTHas CBs3b BbICOKOBOMbTHbIX nepekmntovatenen QF2M2-QF2M8 cooTBETCTBEHHO YKa3biBaeT obpaTHyto
CBS3b 0 COCTOSIHWW BEPXHEro BaKyyMHOTO BbIK/t04aTeNs Ha CTOPOHE NPOMBILLIIEHHOM YacTOTbl KOM. Lwkados 2-8.

#TpumeyaHmne: ecnyu cuctemMa ynpaBneHUs CKOPOCTbIO C Npeobpa3oBaHMEM 4acTOThbl OCHALLEHA BaKyyMHbIM
BbIKIIOYATENEM BEPXHErO YPOBHSI, KNEMMbI, UCNONb3yeMble Ans 0bpaTHOM CBS3W BaKyyYMHOTO KOHTaKTOpa, LOSTKHbI
ObITb HAaCTPOEHbl Ha COOTBETCTBYHOLLYK (DYHKUMIO 0OpaTHOM CBA3M BaKyyMHOMO BbIKIOYATENs B COOTBETCTBUW C
NPOBOAKOW Ha MeCTe.

64: OUCTaHLMOHHBIA WK NOKanbHbINA CTaTyC KOM. Lkada 1
65: OUCTaHLMOHHBIN UMW NTOKanbHbINA CTaTyC KOM. Lukada 2
66: OUCTaHLMOHHBIN UMW NOKanbHbINA CTaTyc KoM. Lkada 3
66: OMCTaHLMOHHbIN UMW NOKanbHbINA CTaTyC KOM. Lukada 4
66: OMCTaHLMOHHbIN UMW NOKanbHbIA CTaTyC KOM. Lukada 5
66: AUCTaHLIMOHHBIA UNW NTOKarnbHBIA CTaTyC KOM. LKkada 6
66: OUCTaHLMOHHBIN UMW NOKanbHbINA CTaTyC KOM. Lkada 7
66: AMCTaHLIMOHHBIA UNW NTOKanbHBIA CTaTyC KOM. Lkada 8
Puc. 6-15 Cxema «OgHO yCTPONCTBO yNpaBnsieT HECKOMbKUMUY

OnekTpoceTb
NPOMbILLMEHHON YacTOTbl

! ! |

QFIM1 \ QF2M1 QF2M2 QF2M8
1

K1
KommlLLkach1
KM5

Kom. wkad 2
KM7

Kom. wkadh 3
KM19

=

=

N
a_~

TNepekioyeHne YacToTbl
BbICOKOrO HanpsixeHus
CucTema ynpaenexus

KBJ JKMG

Q$2

@
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®YHKLMOHaNBHbIN Iunana3soH Mo
HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB 9
Kon HacTPOWKM YMOMNYaHuIo
P05.12 YCTaHOBKA NOTIOCOB | 1, FFFF 0x0000-0xFFFF |  0x0000
BXOAHOWN KIEMMb!

HactpauBaeT nonsipHOCTb NEpeKoYatoLLeil BXOAHON KNEeMMbI, TO eCTb SIBMSIETCS MU KOHTAKT KNemMMbl HOPMasnbHO
Pa30MKHYTbIM UMM HOPMAMbHO 3aKPbITHIM. Kaxgas BXxoaHas knemma cooTeeTcTByeT 6uTy. CoOTBETCTBYIOLMA GUT
paBeH 0 Anst HopMarbHO OTKPBLITOTO KOHTaKTa M 1 - 715 HOPMasbHO 3aKPbITOrO KOHTaKTa.

- - - - $12 | 811 | S10 | 89 | S8 | S7 | S6 | S5 | S84 | S3 | S2 | M
Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

®YHKUMOHASBHbIN [wnana3zoH
HaumeHoBanue | MoapobHoe onucaHue napameTpoB . Mo ymonyanuto
koA HaCTPOWKM
P05.13 Kon-80 AMCKPETHBIX |4 54 1-500 20
unbTpOB

P05.17 ucnonbayetcs Ans yCTaHOBKW BpeMeHW hunbTpaLmm Beibopku knemm S1-S12. B cnyyae 60nbLunx noMex aToT
napameTp crieflyeT yBenuumTb BO N30exaHWe HenpaBubHON paboTsl.

@OyHKUMOHANBHbIN Ovnana3oH Mo
HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB »
Koa HacTpPOWKN | yMONYyaHuio

0: oByxnpoBogHoe ynpasneHue 1
Pexum ynpasneHus |1: AByXNPOBOAHOE yrpaBneHue 2

P05.14 : 0-3 0
Knemm 2: TPeXnpoBOAHOE ynpasrexue 1
3. TPEXNpOBOAHOE ynpaBneHue 2

OTOT napameTp onpegensieT YeTbipe pasnuyHbIX pexuma paboTbl AN YNpaBfieHus CUCTEMOM perynmpoBaHus
CKOpOCTU Npeobpa3oBaHns YacTOTbl YEPE3 BHELIHWE KNEMMBI.

0: AByxnNpoBOAHOE ynpaBreHue 1, paspelueHne 1 HanpaBieHWe UHTErPUPOBaHbI. JTOT PeXUM SBnseTcsa Hanbonee
4acTo WCMonb3yeMbiM ABYXMPOBOAHBIM pexumoM. BpalueHue pABuraTens Bnepel W Hasad onpefensertcs
onpeaeneHHbIMM komaHgamm knemm FWD n REV.

Puc. 6-16 [1ByxnpoBoaHOe ynpasneHue (BKoYeHne 1 HanpasneHne KOMBUHMPOBAHHOE)

K1 K2 Paboyas
KomaHga
K1
FWD OFF OFF Cron
Pa6ota ¢
OFF ON 0bpaTtHbIM
BpaLLeHem
K2 Pa6ota ¢
REV ON OFF NpsAMbIM
BpaLLeHem
COM ON ON Cron

1: [OBYXNPOBOOHOE YrpaBfeHue 2, paspelleHWe W HanpasneHwe pasgenedbl. FWD, onpegeneHHbin npu
UCNONb30BaHUM  3TOMO  peXUMa, SBMSETCA KNEMMOW paspelleHus. HanpaBrneHue onpeaensieTcs COCTOSHUEM
onpegenexHoro REV.
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Puc. 6-17 [1ByxnpoBoaHOE ynpaBneHue (pasgeneHiue BKIIOYEHNS U HanpaBneHns)

K1 K2 Pabouas
KomaHaa
K1
FWD OFF OFF Cron
GD5000 OFF ON Cron
K2 Pabota ¢
L | Rev ON OFF MpPSMbIM
BpaLLeHem
Pabora ¢
COM ON ON obpaTHbIM
BpaLLeHem

2: TpexnpoBoaHoe ynpaeneHue 1, ecnu GyHKUWA BXOAHOW Knemmbl Siy (In=1-12) yctaHoBneHa Ha 3 (pa3speLueH
TPEXMPOBOZHON pexum), korga Sin 3aMKHYT, komaHza 3anycka reHepupyetcs FWD (HapacTatowumin curHan. kpait
KnemMmbl OeicTBuUTeneH), HanpaeneHne koHTponupyetca REV (knemma REV oTknioveHa gns ykasaHus BpalleHus
Brieped; 3akpblTa ANA YKasaHus BpalleHWs Hasad); Korga Sip OTKMIOYEH, CUCTEMA YMpaBMEHUs CKOPOCTbIO
npeobpa3oBaHmMs YacTOTbl OCTaHaBNMBAETCS.

Puc. 6-18 TpexnposogHoe ynpaeneHue 1

SB
K1 K2 S8 Pabouyas
ra FWD KoMaHpaa
Pa6ota ¢
K1 OFF npsAMbIM
BpaLLeH1em
s ON NeitcTaue pat
Pa6ota ¢
GD5000 ON obpaTHbIM
K2 BpaLLeH1eM
REV
OFF
OFF Cron
COM
ON

Mpumeyanue: K1: nepeknioyatens BknoueHusi; SB1: kHonka 3anycka; K2: nepekniovatenb HanpaBneHus
paboTbl.

3: TpeXnpoBoAHOE ynpaBnexne 2, eciv iyHKLMS BXOGHON Knemmbl Sip (In=1-12) yctaHoBneHa Ha 3 (TpexnpoBogHoe
ynpaBneHne BKMIOYEHO), korga Sin 3aMKHYT, komaHga 3amycka reHepupyetca FWD wmm REV, v oba ynpaenstotcs
0[HOBpEMEHHO. HanpaBneHue BpaLyeHus:; koraa Sin OTKNYeH, ynpasneHne FWD n REV HegenctautensHo. Knemmb
FWD u REV (0ba geicTtBuTenbHbl N0 HapacTatowemy (poHTy) npeacTaBnstoT coboil BXOAHbIE KNEMMbl KOMaHA
npsmMoro 1 06paTHOro BpaLLeHUst COOTBETCTBEHHO.

Puc. 6-19 TpexnpoBogHoe ynpasneHue 2

Mpumeyanue: SB1: kHonka Bpawenus Bnepen; K1: nepekniouyatens BknoueHusi; SB2: kHonka BpaweHUs

Ha3apg.

81 K1 SB1 sB2 Pabouast
g FWD KomaHza
K1 Het Pa6ota ¢
[encrene . npsMbIM
Sin oN pencTeus BpalieHMeN
Het Pabota ¢
VTR JeitcTaue | 0bpaTHbIM
S82 A BpalLLeHuem
ya REV
OFF Cron
COM
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MpumeyaHue:

e CucTema 4aCTOTHOrO YyrpaBrneHWs ¢ npeobpa3oBaTenieM YacToTbl He pearvpyeT Ha pabouyl KomaHay,
MOAAHHYID [0 TOrO, Kak ABYXMpOBOLHOE ynpaeneHue OyaeT rotoBo. CucTema 4aCTOTHOrO ynpaBneHus C
npeobpasoBatenem YacToTbl OyaeT pearpoBaTth TOMbKO TOrAa, korga pabovas komaHaa bygert nopgaHa cHoea
nocne Toro, kak ABYXNPOBOAHOE yripaBlieHue OyaeT roTogo.

e [lna aByxnpoBogHOro pexwuma pabotbl, korga knemma FWD/REV peictButensHa W M3 ApYruX MCTOYHMKOB
reHepupyeTcs KOMaHaa OCTaHOBKW 41151 BbIKMHOYEHWNS CUCTEMbI YNPaBeHNs NePEeMEHHON YacToToM, faxe ecnu
knemma ynpaenenns FWD/REV ocTaeTcsi akTMBHOW, CUCTEMA 4aCTOTHOTO YNpaBneHUsi OCTAHOBMTCA Mocne
NCYE3HOBEHWS! KOMaHObl BbIKMKOYeHWs. Ecnu Bbl xoTuTe, u4TOObl CUCTEMA pErynupoBaHUS CKOpPOCTU C
nepeMeHHoI YacToTol pabotana, Heobxoammo cHosa 3anycTutb FWD/REV.

®YHKUMOHANBHbIN HanMeHoBaHMe MoapobHoe onucaHue Inana3soH Mo
Koa napameTpoB HacTPOWKM YMOMNYaHuIo
P05.15 MpUpoCT 4aCTOTel OT | 14 50 00 Fyyi 0,01-50,00 0.50 Mwc
knemmbl UP
Mp1pOCT YacToThl OT
P05.16 cnemvisl DOWN 0,01-50,00 l'u/c 0,01-50,00 0.50 u/c

Mpu ncnonb3oBaHum dyHKLMKM knemmbl UP/DOWN ans perynupoBku 3agaHHoOM YacToTbl napametpbl P05.15 n P05.16

1CNONb3YHTCS AN YCTAHOBKW CKOPOCTM M3MeHeHust yacToTel UP/DOWN.

@OyHKUMOHANBHbIN HanmeHoBaHme Moppo6Hoe onucaxHue Ownana3oH Mo
koA napameTpoB HaCTPOWKM yMOMN4aHUI0

P05.17 MwuH. Bennyuua Al1 - |0,00B-P05.19 0,00-P05.19 0,00B

P05.18 Hibknwi ipefien | 445 gor 10 P05 20 -100,0 no P05.20 0,0%
HacTpoiiku Al1

P05.19 Makc. servunna A1 |P05.17-10,008 P05.17-10,00 10,008

P05.20 Bepxuuit pefien \n, 48100 0% P05.18-100,0 100,0%
HacTpoitkm Al1

P05.21 Bpems BXoZHOTO | 6 40 g 0,00-10,00 2.00c
cunbTpa Al1

MprBeLEHHBIN BbIle KOA (hyHKLUMM ONpedensieT COOTHOLLEHUE MeXAY BXOAHBIM HaMpSHKEHEM WK BXOAHBLIM TOKOM
aHanorosoro Bxofa Al1 1 COOTBETCTBYIOWMM 3aaHHbIM 3HauyeHWeM. Koraa aHanorosoe BXOLHOE HanpsikeHue umm
TOK MPEBbILLIAET YCTaHOBMNEHHbIN MaKCUManbHbIA BXOAHOW W MUHUMATbHBIN BXOAHOW Anana3oH, byget paccuntaHo
MaKcMManbHOe BXOAHOE WU MUHUMAarbHOe BXOAHOEe 3HaveHue.

Korpa aHanorosbIin Bxog ABISETCS TOKOBbIM BX0AOM, Tok 0-20 MA cooTBeTcTByeT HanpsikeHuio 0—10 B.

B pasHbIx NpUNOXEHUsX HOMUHANBLHOE 3HaveHue, cooTeTcTByloee 100,0% HacTPONKM MOAENMPOBAHNS, Pa3NNYHO.
MozpobHyto MHGOPMALMIO CM. B MHCTPYKLMSIX B KaXOOM pasfene NpunoxeHus.

Ha cregylowem pucyHKe NOKa3aHO NPOLEHTHOE COOTHOLEHME Mexady aHanoroBbiM Bxogom Al1/AI2 u
COOTBETCTBYHOLLEN HACTPONKON:

Puc. 6-20 CooTBeTCTBIE MEXAY HACTPOWMKaMW MOLENMPOBAHUS U 33AaHHBIMW 3HAYEHUAMM

A
100,0%
P05.35

P05.20

0B

A CoortsertcTBytoLas
HacTpolika

! L P 3HaueHue Al

)

P05.18

PQ5.17 P05.19 (20 MA)
|/ NtAR

-100,0%
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Bpems BxogHoro cunbtpa Al1: perynupoBka 4yBCTBUTENLHOCTY aHanoroBoro Bxoaa. CoOTBETCTBYIOLIEE YBENUYEHME

3TOr0 3Ha4eHUsA MOXET NOBbICUTb ﬂOMeX0yCTOl7ILII/IBOCTb aHasnoroBoro Bxoga, Ho ocnabuT ero YyBCTBUTESIBHOCTb.

®YHKLUMOHANbHbIN H MoppoGHoe onucaHue [wvana3soH Mo
auMeHOBaHWe »
Kop napameTpos HacTpolikm yMonyaHuio
P05.22 MuH. Benmumnna Al2 - |0,00B-P05.24 0,00-P05.24 0,00B
HwxHu npegen
P05.23 HACTDOIM Al2 -100,0% mo P05.25 -100,0 go P05.25 0,0%
P05.24 Makc. BennumnHa Al2  |P05.22-10,00B P05.22-10,00 10,00B
P05.25 BepXHUt peAen |45 93.100,0% P05.23-100,0 100,0%
HacTpoku Al2
P05.26 Bpews BX0AHOMO 5 0 10,00¢ 0,00-10,00 2,00c
tunbtpa Al2
P05.27 MwuH. Benuumnna Al3  |0,00B-P05.29 -1000 go P05.29 0,00B
HwxHu npegen
P05.28 HAGTpOIM Al3 -100,0% mo P05.30 -100,0 go P05.30 0,0%
P05.29 Makc. Bennumna Al3  |P05.27-10,00B P05.27-10,00 10,00B
P05.30 BepxHitit ipeaen |45 98.100,0% P05.28-100,0 100,0%
HacTpowiku Al3
P05.31 Bpews BX0AHOrO 5 0 10,000 0,00-10,00 2,00c
unbTpa Al3
P05.32 MwuH. BennumnHa Al4 - {-10,00B po P05.34 -10,00 go P05.34 0,00B
HwkHui npegen | 0 i 0
P05.33 HacTpOMKM Al4 100,0% po P05.35 100,0 po P05.35 0,0%
P05.34 Makc. Bennumnna Al4  |P05.32-10,00B P05.32-10,00 10 kB
P05.35 BepxHutit npeaen |45 33.100,0% P05.33-100,0 100,0%
HacTpoviku Al4
P05.36 Bpew BX0aKOro 1 4 10,00c 0,00-10,00 2,00
tunbTpa Al4
Metog HacTpoiku Al2, A3 n Al4 aHanornyeH metogy HacTtpoiiku Al1. Al4 0603HajvaeT Tonbko TUN HanpsbkeHus -10 B
no +10 B.
®YHKLUMOHANLHbIN Moapo6Hoe onucaHue . Mo
HaumeHoBaHue [vana3oH HacTPOWMKM
Koa napameTpoB YMONTYaHuIo
P05.37 MNepekntoyeHne 0-1 0
pexuma Al1
P05.38 lNepekntoyeHne O TMN TOKa 0-1 0
pexuma Al12 1: TUN HaNpPsXeHUs
P05.39 lNepekntoveHne 0-1 0
pexuma Al3
KoHdurypaums
P05.40 kanubposku A1 |0-2 02 0
KoHdourypaums  |0: BbIKMiO4eHO i
P05.41 kanmbposku Al2  |1: HWKH. Npeaen kanubposku Al 0-2 0
PO5.42 KoHdpurypaums  |2: Bepx. npesen kanubposku Al 0-2 0
kanubposku Al3
KoppeKTHbIi
P05.43 koacppmument  |-10,00% go 10,00% -10,00% po 10,00% 0,00
HyneBoW Toukn Al4

Metog kanubposku P05.40-P05.42 cnepytowwuit; B ka4ecTee npumepa BosbMeM kannbposky Al1. Mpu Beoge 4-20 MA,
cooTetcTBytowem 0-10 B, cHavana oTkanubpyite HwkHWA npepen Al, Beegute 4 MA, yctaHosute P05.40=1
[0XAUTECh MTHOBEHHOTO COOBLLEHME, B KOTOPOM ByaeT ckasaHo, YTO 3HaYeHWe BXOQHOMO aHaroroBoro curHana Al
paBHo 0%. HyxHo noBTopHO OTKanubposatb BepxHui npegen Al, ycraHosuth P05.40=2, BBectn 20 MA, a 3aTem
[OXOaTbCs, NoKa 3HaveHwe aHanmoroBoro Bxoga Al1 B MrHoBeHHOM coobuieHun He ctaHeT 100%. 3atem HyxHO
ycraHoBuTb P05.40=0, n kannbposka aHanoroBoro Bxoaa Al1 6yaeT 3aBepLueHa.

-90-



Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

®yHKUMOHANBHbIN HanMeHoBaHMe Moapo6Hoe onncaHue Huanagpu Mo
KoAa napameTpOB HaCTPOVIKVI YMOH‘-IaHVIIO
P05.44 AHanOroBbI HIKHIA | 05 05 46 0,000-P05.46 0,0008
npeaen Benn4mHbl CBA3N
CooTBeTCTBYHOLAS
P05.45 HacTpoiika aHanorosoro |-100,0% o P05.47 -100,0 mo P05.47 0,0%
HWXHEro npeaena cBA3n
P05.46 AHEnOTOBLIA HIKHUA | 55 14 40 0008 P05.44-10,000 | 10,0008
npenen ceasu
CooTBeTcTBYHOLAS
P05.47 HacTpoiika aHanorosoro |P05.45-100,0% P05.45-100,0 100,0%
BEPXHEro npe/erna Cas3un
P05.48 [unanasoH HacTpoek casaau |0,00-100,00 Mm 0,00-100,00 0,00 Mm
DyHKUMOHANBHbIN H Moapo6Hoe onucaHue OnanasoH Mo
anMeHoBaHue o
koA napameTpoB HacTPOMKW | yMOMYaHMUIO
P05.49 Bpews sanepiku 1 00 50 g 0,00-50,00¢ 1.50¢
BKITHOYEHUA KINeMMbI 81
P05.50 Bpews sanepikn 1 00 50 o 0,00-50,00 1.50c
BbIKITOYEHNA KIemMMbl S1
P05.51 Bpews sanepikn 1 00 50 g 0,00-50,00 1.50¢
BKITHOYEHUA KINeMMbl 82
P05.52 Bpews sanepikn 1 00 56 g 0,00-50,00 1.50c
BbIKITOYEHNSA KIeMMbl S2
P05.53 Bpews sanepiku 1 00 50 g 0,00-50,00 1.50¢
BKITHOYEHUA KINeMMbl 83
P05.54 Bpews sanepikn 1 00 56 g 0,00-50,00 1.50c
BbIKITOYEHNSA KIeMMbl S3
P05.55 Bpews sanepiku 1 00 50 o 0,00-50,00 1.50¢
BKITHOYEHUA KINeMMbI S4
P05.56 Bpews sanepikn g 00 56 g 0,00-50,00 1.50c
BbIKITOYEHNS KemMMbl S4
P05.57 Bpewsi sanepiku 1 00 50 g 0,00-50,00 1.50¢
BKITHOYEHUA KIeMMbl 85
P05.58 Bpews sanepikn 1 00 56 o 0,00-50,00 1.50c
BbIKIKOYEHUS KnemMmMbl S5
P05.59 Bpews sanepiku 1 00 50 g 0,00-50,00 1.50¢
BKITHOYEHUA KIeMMbl 86
P05.60 Bpews sanepikn 1 00 56 0 0,00-50,00 1.50c
BbIKITIOYEHNS KI1eMMbl S6
P05.61 Boewst sanepkkn |4 o 5g g 0,00-50,00 1.50¢
BKITHOYEHUA KIeMMbl 87
P05.62 Bpews sanepikn 1 00 56 0 0,00-50,00 1.50c
BbIKIKOYEHUS Knemmbl S7
P05.63 Bpewst sanepkkn |4 5o g 0,00-50,00 1.50¢
BKMHOYEHUA Knemmbl S8
P05.64 Bpews sanepikn 1 00 56 0 0,00-50,00 1.50c
BbIKMIOYEHUS Knemmbl S8
P05.65 Bpewst sanepkkn | 5o g 0,00-50,00 1.50¢
BKMHOYEHUA Knemmbl S9
P05.66 Bpews sanepikn 1 00 56 0 0,00-50,00 1.50c
BbIKMIOYEHUS Knemmbl S9
P05.67 Bpews sanepikn g 00 56 0 0,00-50,00 1.50c
BKMHOYEHUA Knemmbl S10
P05.68 Bpews sanepikn 1 00 50 g 0,00-50,00 1.50¢
BbIKMOYEHUs Knemmbl S10
P05.69 Bpems 3agepxku 0,00-50,00c 0,00-50,00 1.50c

91-
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DyHKUMOHANBHbIH HauMeHoBaHue Moapob6Hoe onncaHue ﬂuanasvou Mo
Kon napameTpoB HaCTPOHKM YMOTYaHuIo

BKMOYEeHUS KneMmbl S11

P05.70 Boews sanepin 4 5, 50 0gc 0,00-50,00 150c
BbIKIMOYEHNS KnemMmbl S11

P05.71 Boewst sagepikn |4 4, 50 0gc 0,00-50,00 1.50c
BKMIOYEHUS KneMmbl S12

P05.72 Boews sanepikn |4 5 50 0gc 0,00-50,00 1.50c
BbIKMOYEHNS KneMmbl S12

pynna P06 'pynna BbIXOAHBLIX KNemMm

YHuBepcanbHasi cuCTeMa YacTOTHOrO ynpaBrneHws ¢ mpeobpasoBatenem yactor Goodrive5000 B cTaHmapTHOM
komnnektauun umeeT 10 MHOrOYHKLMOHAMbHBIX peneiHbix BbixoaHblx knemm (RO1-RO10, nognepxusaeT o 22
MHOrOGYHKUMOHANbHBIX  PefielHbIX BbIXOAOB) M 5  MHOTOMYHKLUMOHAMNbHBIX aHANOroBbIX  BbIXOAHBIX  KIEMM

(AO1-A05) .
®yHKUMOHa H [wana3soH Mo
L aumMeHoBaHue MoppobHoe onucaHve napameTpoB o
NbHbIV Kop, HacTPOMKM yMOMnyaHuio
P06.00 Bbibop Bbixoga RO1  |0: HeT Bbixoga 0
P06.01 Bbi6op Bbixoga RO2  |1: pabota M4 0
P06.02 BbiGop Bbixoga RO3 |2 BbIXOL HENCMPEBHOCT 0
P06.03 Bbi6op Bbixoga RO4  |3: Bbixod FDT obHapyxeHis yposHst 0
P06.04 Bbi6op Bbixoga RO5  [4acTOThl 0
P06.05 BbiGop Bbixoga RO6 |4: AOCTVKEHME 4aCToTbl 0
P06.06 BbiGop Bbixopa RO7 |- paboTa Ha HyneBoit CKOPOCTH 0
P06.07 | Bulbop Buixoga RO |0: paboracild . 0
P06.08 Bui6op Bbixona ROY 7: pabota baiinaca Ha NPOMBILLSIEHHOV 0
P06.09 | Buibop Bbixopa ROT0 | +acTore M4 0
P06.10 BuiGop Bbixoaa ROT1 8 JOCTKEHWEe BpeMEHU paboTbl 0
P06.11 Bbibop Bbixoga RO12 J: ?TaTyC MpAMOTO BpaLLSHIA 0
P06.12 Bbi60p Bbixoga RO13 10j craTyc 06parHoro BpalligHus 0
P06 13 Boibop sbixona ROT4 1 ; : roToB k paboTe (3anpoc Ha paboTy) 0
. BbIXOL] CUrHanM3auum

P06.14 Bbi60op Bbixoga RO15 0

(npeobpasoBaHme 4acToThI)
P06.15 Bbibop Bbixoda RO16 |43 paspeLLeHve Mpi BKTIIOYEHMH 0
P06.16 Bbibop Bbixona RO |nepekniouatens sbicokoro Hanpsxenus 0
P06.17 BbiGop Bbixoga RO18 |4 QF 1M1 0
P06.18 Bbibop Bbixoga RO19  [44- Pa3PELLEHME MPY BKITIOYEHNUH 0
P06.19 Bbi6op Bbixona RO20  |nepexniouatenst BbICOKOTO HanpsikeHms 0-91 0
P06.20 Boi6op Bbixoga RO21  |wa QF1M2 0

15: paspeLueHne Npu BKIKYEHN

nepeKnioyaTens BbICOKOTO HanpsikeHs

Ha QF1M3

16: paspeLLeHne Npu BKNKYEHNN

nepeKnioyaTens BbICOKOTO HaNPSKeHUs

Ha QF 1M4

17: pa3peLLeHme NPy BKITKYEHU

nepeKnioyaTens BbICOKOTO HaNpsiKeHUs
P06.21 | Bbibop sbixoga RO22 |Ha QFTIMS 0

18: paspeLueHve Npu BKIKYEHN

nepeknioyaTens BbICOKOTO HaNPSKeHs

Ha QF1M6

19: paspeLueHne npm BKIKOYEHUN

nepeknioyaTens BbICOKOTO HaNpPsiKeHUs

Ha QF1M7

20: paspeLLeHne Npu BKIHOYEHNN

nepeknioyaTens BbICOKOTO HaNpPsiKeHUs

Ha QF 1M8 (npombllLneHHas YyacToTa)
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[OunanasoH Mo
HaCTPOWKM YMONT4YaHMIo

®yHKUMOHa

. HanmeHoBaHue Moapob6Hoe onncaHue napameTpoB
NbHbIW KOA

21: paspeLLeHne nNpu BKIKOYEHNN
NepeknoyaTens BbICOKOrO HanpseHus
Ha QF2M1

22: pa3peLLeHre Npy BKIHOYEHNM
NepeknoyaTens BbICOKOrO HanpseHus
Ha QF2M2

23: paspeLLeHne nNpy BKIKOYEHNN
NepeKnoYaTens BbICOKOrO HanpsKeHus
Ha QF2M3

24: pa3peLLeHne Npu BKIHOYEHNN
NepeknoyaTens BbICOKOrO HanpseHus
Ha QF2M4

25: paspeLLeHue Npy BKIHOYEHNM
NepeKnoYaTens BbICOKOrO HanpsKeHus
Ha QF2M5

26: paspeLLeHre Npu BKITHYEHUN
nepeknoyaTens BoICOKOrO HanpseHus
Ha QF2M6

27: paspeLLeHre Npu BKITIOYEHUN
NepeknoyaTens BoICOKOrO HanpsxeHus
Ha QF2M7

28: paspeLLeHure Npu BKIIOYEHUN
NepEKNoYaTEeNs BbICOKOTO HaNpsKeHus
Ha QF2M8

29: paspeLLeHre Npu BbIKMOYEHWM
NepeknioyaTens BoICOKOrO HanpseHus
Ha QF 1M1

30: paspelLeHmne npy BbIKMOYEHUN
NepEKNoYaTEeNs BbICOKOTO HaNpsKeHus
Ha QF1M2

31: paspeLLeHue Npu BbIKAKYEHUN
NepeknioyaTens BoICOKOrO HanpsxeHus
Ha QF1M3

32: paspeLleHmne npu BbIKMOYEHUN
NepeknioyaTens BoICOKOrO HanpsxeHus
Ha QF1M4

33: paspeLLeHue Npy BbIKAKYEHUN
NepPEKNoYaTENs BbICOKOTO HaNpsKeHus
Ha QF1M5

34 paspeLLeHue Npy BbIKMKYEHUN
NepeknioyaTens BoICOKOrO HanpsxeHus
Ha QF1M6

35: paspeLleHmne npu BbIKMOYEHUN
NepPEKNoYaTENs BbICOKOTO HaNpsKeHus
Ha QF1M7

36: paspeLLeHe Npy BbIKMKYEHUN
NepeKoYaTeNs BbICOKOTO HaMpsiKeHus
Ha QF1M8

37: paspeLleHmne npu BbIKMOYEHUN
NepeknioyaTens BoICOKOrO HanpsxeHus
Ha QF2M1

38: paspeLleHmne npu BbIKMOYEHUN
NepeKoYaTeNs BbICOKOTO HaMpsKeHus
Ha QF2M2

39: paspeLLeHne Npy BbIKMKYEHUN
NepeKnioyaTens BoICOKOrO HanpsxeHus
Ha QF2M3
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®yHKUMOHa
NbHbIA Kop

[OunanasoH Mo

HanmeHoBaHu Mn H nucaHue napameTpoB <
auMeHoBaHue 0ApobHoe onncaHue napameTpo HACTOMKH yMONaHHIO

40: pa3peLLeHne npu BbIKIHOYEHUM
nepekntoyaTens BoICOKOrO HanpseHus
Ha QF2M4

41: pa3peLLeHure Npy BbIKMOHEHUN
NepeknoyaTens BbICOKOrO HanpseHus
Ha QF2M5

42: pa3peLLeHne npu BbIKIHOYEHUM
NepeKnoYaTens BbICOKOrO HanpsKeHus
Ha QF2M6

43: pa3peLLeHne npy BbIKIHYEHUM
NepeknoyaTens BbICOKOrO HanpseHus
Ha QF2M7

44: paspeLLeHre Npu BbIKMOYEHUM
NepeKnoYaTens BbICOKOrO HanpsKeHus
Ha QF2M8

45; paboumi ctatyc MY kom. wkada 1
46; paboumin CTaTyCc NPOMbILLNEHHOM
4acToTbl KOM. LwKada 1

47: paboumn ctatyc MY kom. Wwkada 2
48; paboumit CTaTyC NPOMbILLINEHHOM
4acToTbl KOM. Lkada 2

49; paboumi ctatyc MY kom. Wwkada 3
50: pabouwnit cTaTyc NPOMbILLINEHHOM
4acToTbl KOM. Lkada 3

51: pabouuit cratyc MY kom. wkada 4
52: pabouuii CTaTyC NPOMbILLTIEHHON
4acToTbl KOM. Wkada 4

53: pabouunit ctatyc N4 kom. Wwkada 5
54: pabouuit cTaTyc NPOMBILLSIEHHON
4acToTbl KOM. Lkada 5

55; pabouwnit ctatyc MY kom. Wwkada 6
56: pabouwnit cTaTyC NPOMbILLIIEHHOM
4acToTbl KOM. Lkada 6

57: pabouuir cratyc MY kom. wkada 7
58: pabouwit cTaTyc NPOMbILLIEHHOM
4acToTbl KOM. Lkada 7

59: pabouwnit ctatyc MY kowm. wkada 8
60: paboumin cTaTyc NPOMBbILLIIEHHOM
4acToTbl KOM. Lkada 8

(Ecnm geicTByeT NPOMbILLNIEHHDI
npeobpasoBatenb 4acToTbl, 3T0
YKa3blBaeT Ha HeMcnpaBHOCTb.)

61: coctosHue Bannaca 6noka

62: ynaneHHsIn cratyc

63: Peseps

64: Peseps

65: ynpasrneHne BakyyMHbIM KOHTaKTOPOM
KM1 ons oTnagku HU3KOro HanpshkeHust
66: ynpasneHne BakyyMHbIM KOHTaKTOPOM
KM2 gns oTnagku HU3KOro HanpshxeHus
67: curdan obpaTHoM CBSI3M KOM. LuKada
1#KM1

68: curHan obpaTHON CBA3M KOM. Lkada
1#KM2

69: curHan obpatHoI CBS3M KOM. LuKada
1#KM3

70: curHan obpaTHOM CBA3M KOM. LiKada
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®yHKUMOHa
NbHbIA Kop

[OunanasoH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB HACTPOIIKM yMOn4aHmio
2#KM1

71: curHan obpaTHoi CBA3M KOM. Lkada
2#KM2

72: curHan obpaTHOM CBA3M KOM. Likadha
2#KM3

73: curHan obpaTHoi CBA3M KOM. Lkada
3#KM1

74: curHan obpaTHOM CBA3M KOM. Likadha
3#KM2

75: curHan obpaTHoi CBA3M KoM. Lkada
3#KM3

76: curHan obpaTHoi CBA3M KoM. Lkada
4#KM1

77: curHan obpaTHOM CBA3M KOM. Likada
4#KM2

78: curHan obpaTHOM CBA3M KOM. Lkada
4#KM3

79: curHan obpaTHOM CBA3M KOM. Likada
KM4

80: curHan obpaTHoM CBA3M KOM. Lkada 1
QS1

81: curHan obpaTHoM CBA3M KOM. Lkada 1
QS2

82: curHan obpaTHoM CBA3M KOM. Likada 1
QS3

83: curHan obpaTHoM CBS3M KOM. Lkada 2
QS1

84: curHan obpaTHoM CBA3M KOM. Likada 2
QS2

85: curHan obparHoi CBs3M KoM. LuKkada 2
QS3

86: curHan obpaTHoit CBA3M koM. wkada 3
QS1

87: curHan obpaTHOM CBA3M koM. Lkadha 3
QS2

88: curHan obpatHoii cBA3M koM. Lwkada 3
QS3

89: curHan obpaTHOM CBA3M koM. LWwkadha 4
QS1

90: curHan obparHoi CBs3M KoM. LuKada 4
QS2

91: curHan obparHoi CBs3n KoM. LuKkada 4
QS3

0: HeT BbIXOAA.
1: orga M4 1 cuctema YacToTHOrO ynpaeneHus ¢ npeobpasoBaTenieM YacTOTbl aKTUBHbI, BbiBogMTCS curHan ON.

2 BbIXOA HEWCMPaBHOCTW: NMpU BO3HWKHOBEHUM HEMCNPABHOCTW B CMCTEME YMPaBIEHWS YaCTOTHOMO YNpaBneHus
BbiBoAUTCS curHan ON.

3: curHan onpegenenus yposHs yactotbl FDT. Cm. onucanue dyHKUmMoHaneHbIx kopos P08.15-P08.16.
4: nocTmkeHme YacToTbl. CM. onucaHne GyHKUMoHanbHoro koga P08.17.

5. BO Bpemsa pa6OTbI Ha HyJ'IeBOI7I CKOpPOCTH, Korga cuctema 4aCtoTHOro ynpaeneHus C npeo6pasosaTeneM 4acCTOTbl
paGOTaeT 1 BbIXOAHasA YacToTa paBHa Hynt, BbIBOAUTCA CUrHa ON.

6: MY paboTaet ¢ npeobpasoBaHMem 4YacToTbl. Koraa cuctema 4acTOTHOTO ynpaeneHust paboTaeT ¢ nepemeHHON
yacToTon, BbiBoauTCA curHan ON.
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7: MY HaxoguTtcs B paboyem coctosHuM Baiinaca NpOMbILNEHHON YacToTbl. Korga cuctema 4acToTHOro ynpasneHus
HaXo4MTCs B COCTOSHMM 06X04a NPOMbILLNEHHO YacToTbl, BeiBOAUTCS curHan ON.

8: pocTukeHne BpeMeHu paboThl. Korga coBokynHoe BpemMsi paboTbl YCTPOACTBA AOCTUFAET YCTAHOBMNEHHOTO BPEMEHM
P07.11, BeiBogutcs curdan ON.

9: cocTosiHMe paboTbl Npy NPSIMOM BpALLIEHUN.
10: cocTosHMe paboTbl Npy 0BpaTHOM BpaLLEHUN.

11 roToBHOCTb K paboTe. UTaHWe OCHOBHOTO KOHTypa W KOHTYpa YMpaBfieHWsi YCTaHOBNEHO, (HyHKUMS 3alnTbl
CUCTEMbI YAaCTOTHOTO YNpaBrEHNst He akTUBHA KOrAa CUCTEMa B COCTOSIHUM paboTbl, BbIBOAUTCS curHan ON.

12: BbIXOA CUrHanM3auuW, Mpu BO3HWKHOBEHWM TPEBOTM B CUCTEME (ICKIMHOYEHME, KOTOPOro HEeAOCTaTOuHO Ans
BO3HMKHOBEHMS HEMCNPABHOCTY), BbIBOAUTCA cirHan ON.

13: paspeLueHne Npu BKIKOYEHUM NEPEKIOYATENS BBICOKOrO HanpsikeHns Ha QF 1M1
14: pa3spelLeHure Npu BKMNKOYEHUN NepeKnoyaTens BoICOKOTo HanpshkeHus Ha QF 1M2
15: paspeLueHne Npu BKKOYEHWUM NEPEKoYATENS BbICOKOrO HanpsikeHns Ha QF 1M3
16: paspeLLeHne Npu BKIKOYEHUM NEPEKOYATENS BbICOKOrO HanpsikeHns Ha QF 1M4
17: paspeLueHne Npu BKIKYEHUM NEpeKioYaTens BbICOKOro HanpsikeHns Ha QF1M5
18: paspeLueHne Npu BKNKYEHUM NEPEKTOYATENS BLICOKOrO HanpsikeHns Ha QF 1M6
19: paspeLueHne Npu BKNKOYEHUM NEPEKTOYATENS BLICOKOrO HanpsikeHns Ha QF 1M7
20: paspeLLieHure Npu BKITKYEHUM NEPeKNoYaTens BbICOKOro HanpshkeHus Ha QF1M8
21: paspeLLeHue npu BKIKYEHUN NEPeKNodaTens BbICOKOro HanpspkeHus Ha QF2M1
22: pa3peLLeHue npy BKITKOYEHWUM NEPeKNoYaTeNs BbICOKOro HanpsikeHus Ha QF2M2
23: paspeLLeHue Npu BKITKYEHUM NEPEKNOYATENS BbICOKOTO HanpshkeHus Ha QF2M3
24: pa3peLLeHue Npy BKIIOYEHWM NEPEKNoYaTENs BbICOKOrO HanpsikeHus Ha QF2M4
25: paspeLLieHure Npu BKIKYEHUM NEPeKNoYaTens BbICOKOro HanpspkeHus Ha QF2MS
26: paspeLLeHure Npu BKITKYEHUMN NEPeKNoYaTens BbICOKOro HanpshkeHus Ha QF2M6
27: pa3peLLeHme npy BKITHOYEHWM NEPeKNoYaTeNs BbICOKOro HanpsikeHus Ha QF2M7
28: pa3speLLeHmne Npu BKITKYEHU NEPEKNOYATENS BbICOKOTO HanpshkeHus Ha QF2M8

13-28: paspelleHne Ha BKMKOYEHME BbLICOKOBOMLTHOTO Nepeknioyatens. [locne nomyyeHust curHana onepawum
npeobpa3oBaHus YacTOTbl CUCTEMA CHavana BbIMOMHUT CaMOMPOBEPKY, a 3aTeM MOCNe OXMOAHUS paspeLLeHHOro
BpemeHu BknoveHuns (P01.30) oTnpaBuT 3TOT CUrHan BbILLECTOSLLEMY YCTPOUCTBY (MOXET BbITb KOHCOMb YNpaBIeHus,
TaKKe MOXeT ObiTb BbICOKOBOMbTHLIN Nepekmnioyatens). [ocne nonyyeHns aToro CUrHana BhILLECTOSLLEE YCTPOCTBO
MOXET 3aMKHYTb BbILLECTOSILLMIA BbICOKOBOIbTHBIN NEPEKNOYATENb CUCTEMbI YaCTOTHOMO YNPaBNEHMS.

29: pa3speLLeHme Npu BbIKMOYEHUM NEPEKIYaTENs BbICOKOrO HanpshkeHust Ha QF 1M1
30: paspeLLeHe Npu BbIKMKYEHUM NEPEKoYATENS BbICOKOro HanpshkeHns Ha QF 1M2
31: paspeLLeHue Npu BbIKMKYEHUM NEPEKoYATENS BbICOKOro HanpsikeHns Ha QF1M3
32: paspeLLeHe Npu BbIKMHYEHUM NEPEKIOYATENS BbICOKOrO HanpsxeHuns Ha QF 1M4
33: paspelLLeHe Npu BbIKMKYEHUM NEPEKIOYATENS BLICOKOrO HanpsikeHns Ha QF 1M5
34: paspelLLeHue Npy BbIKMKYEHUM NEPEKNOYATENS BLICOKOrO HanpsikeHns Ha QF 1M6
35; paspeLLeHue Npy BbIKMKYEHUM NEPEKoYATENS BbICOKOro HanpsikeHns Ha QF1M7
36: paspeLLeHue Npy BbIKMKYEHUM NEPEKoYATENS BbICOKOro HanpsikeHns Ha QF1M8
37: paspelLLeHue Npu BbIKMOYEHUM NepeKoYaTens BbICOKOro HanpshkeHus Ha QF2M1
38: paspelLLeHue Npy BbIKMKYEHUM NEPEKNOYATENS BLICOKOrO HanpsikeHns Ha QF2M2
39: paspelLeHne Npu BbIKMHYEHUM NEPEKIOYATENS BbICOKOrO HanpshxeHns Ha QF2M3
40: paspeLueHne Npu BbIKIIOYEHNUN NEPEKMOYaTENs BbICOKOTO HanpsixeHus Ha QF2M4
41: paspeLueHne Npu BbIKITIOYEHNUI NEPEKMOYATENS BbICOKOrO HanpshxkeHus Ha QF2M5
42: paspellLeHne Npu BbIKIIOYEHUN NEPEKNYATENs BbICOKOTO HanpsikeHus Ha QF2M6
43: paspelLeHne Npu BbIKIIOYEHNUI NEPEKNYATENs BbICOKOTO HanpsikeHus Ha QF2M7
44: paspellUeHne Npu BbIKIIOYEHNUN NEPEKNYaTENs BbICOKOTO HanpskeHus Ha QF2M3
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29-44: pa3peLleHne Ha BbIKNOYEeHWE BbICOKOBOJIbTHOIMO MepekrioyaTens. Korga cuctema 4acToTHOro ynpasneHna
[OMKHA OTKMOYNTb BbICOKOBOMbTHbIN nepekniovatenb BblWLECTOALLEro yCTpOVICTBa, (OHa AO0JTXHa OTnpaBuUTb 3TOT
curHan MoxeT ObITb KOHCOIb ynpaBneHusa, Takke MOXeT OblTb BbICOKOBOIbTHbIA nepeKmoanenb). lMocne nony4exHud
CUrHana BbICOKOBOMbTHbIN BbIKMOYaTENb BbllLIECTOALLEro yCTpOVICTBa HeobXxoaumMo OTKIIYMTL ANt J'Iy‘-lLIJGVI 3aLlunTbI
CUCTEMbI.

45: paboumi ctatyc MY kom. wkada 1

46: paboumin cTaTyc NPOMBILLMEHHO YacTOTbI KOM. Lkada 1
47: pabouni cTatyc MY kom. Wwkada 2

48: paboynin cTaTyc NPOMBILLIIEHHON YacTOThbI KOM. Lkada 2
49: pabounin cTatyc MY kom. Wwkada 3

50: pabouuit cTaTyc NPOMBILLNEHHON YaCTOTbI KOM. Lkada 3
51: pabouwnit ctatyc N4 kom. wkada 4

52: pabouuit cTaTyC NPOMBILLNEHHON YaCcTOThI KOM. Lkada 4
53: pabouuir craryc MY kom. wkada 5

54: pabouuit cTaTyC NPOMbILLNIEHHON YaCTOTbI KOM. LUKada 5
55 pabouwnit ctatyc N4 kom. wkada 6

56: pabouuit cTaTyc NPOMBILLNEHHON YaCTOTbI KOM. Lkada 6
57: pabouuit cratyc MY kom. wkada 7

58: pabouuit cTaTyC NPOMBILLNIEHHON YacTOThLI KOM. Lkada 7
59: pabouwnit ctatyc N4 kom. wkada 8

60: paboumii CTaTyc NPOMBILLNEHHOM Y4aCTOThI KOM. LuKadha 8
(Ecrm peicTBYET NPOMBILLNEHHBIN Npeobpa3oBaTenb YacToThbl, 3TO YKa3biBAET HA HEUCTPABHOCT.)

45-60: cocTosHMe paboTbl koM. LkacoB 1-8. Korga cooTBeTCTByOLMIA ABuraTenb KOM. Wkada paboTaeT ¢
NepemMeHHO YacTOTON, KOM. LUKad) B COCTOSHWMM paboTbl ¢ npeobpas3oBaHMeM 4acToTbl BblgaeT curHan ON; korga
ABuratenb koM. Lkada paboTaeT Ha NPOMbILLIEHHOI YacToTe, COOTBETCTBYHOLUMIA KOM. Lukad nonyyaeT curHan ON.

61: ctatyc 6annaca 6noka. Ecnu y cuctembl 4acToTHOMO ynpasneHns ectb barnac 6rnoka, BoiBogutcs curHan ON.

62: pucTaHUMoHHOoe cocTosiHMe. Koraa pykosiTka «noKanbHbIA/ANCTaHLMOHHbINY NepeBeaeHa B NepBoe COCTOsHUE,
CWUCTEMOIA YaCTOTHOrO ynpaBneHus ¢ npeobpas3oBaTenemM 4acToTbl MOXHO YNpaBfsATb TOMbKO Yepe3 NoKarbHbIN
KOMaHZHbI kaHan v BbiBoaUTb curHan OFF; B yganeHHOM pexuMe et MOXHO ynpaBnsTb TOMbKO YEpe3 KeMMbl,
kaHanos ynpaeneHne Modbus v nonesyto WiHy ¢ nomoLsto curdana ON.

63-64: Pe3eps
65: ynpaBneHue BakyyMHbIM KoHTakTopoM KM1 ans 0Tnagku HU3KOro HanpsikeHust
66: ynpaBneHue BakyyMHbIM koHTakTopoM KM2 ans 0Tnagku HU3KOro HanpspkeHmst

65 1 66: ynpaBreHne BakyyMHbIM KOHTAKTOPOM [i1s1 HU3KOBONbTHO OTNafKM, B OCHOBHOM UCTIONb3YETCs AMs OTNafKu
NPV HA3KOM HanPsHKeHUM 3aBOACKMM MEPCOHAMOM.

67: curHan obpaTHom cBS3K koM. Lkada 1#KM1
68: curHan obpaTHoN cBA3M KOM. Lkada 1#KM2
69: curHan obpatHoi cBsi3u koM. Lwkada 1#KM3
70: curHan obpaTHom cBA3M KOM. Likada 2#KM1
71: curHan obpaTHOM CBA3M KOM. Lkadha 2#KM2
72: curHan obpaTHOM CBA3M koM. LWwkadha 2#KM3
73: curHan obpaTHOM CBA3M KOM. Lkada 3#KM1
74: curHan obpaTHol cBsa3u koM. Lkadha 3#KM2
75: curHan obpaTHol cBsa3u koM. LWkadha 3#KM3
76: curHan obpaTHOM CBA3M KOM. Lkada 4#KM1
77: curHan obpaTHOM CBA3M KOM. Lkadha 4#KM2
78: curHan obpaTHoM cBA3M koM. Wwkadha 4#KM3
79: curHan obpatHoi cBa3u koM. wkada KM4
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I'Ipwmeqal-me: TaK Ha3blBAaeMblii CUTHaN BKKYEHMS OTHOCUTCS K CurHany, KOTOprI7I MOXET 3aMKHYTb HOpMallbHO
pa3OMKHyTbIl7I KOHTaKT pene 1 pa3oMKHYTb HOpMalibHO 3aKprTbIVI KOHTQKT.

80: curHan obpatHoi cBsI3n koM. Lkada 1 QS1
81: curHan obpaTHoM cBSI3n KoM. Lkada 1 QS2
82: curHan obpatHoi cBsi3n koM. Lkada 1 QS3
83: curHan obpatHoi cBA3M koM. Lkada 2 QS1
84: curHan obpaTHom cBsI3n koM. Lkada 2 QS2
85: curHan obpaTtHoi cBSi3n KoM. Lkada 2 QS3
86: curHan obpatHoi cBsI3n koM. Lkada 3 QS1
87: curHan obpaTtHoM cBSI3n KoM. Lkada 3 QS2
88: curHan obpatHoi cBsi3u koM. Wkada 3 QS3
89: curHan obpatHoi cBs3M koM. Wkada 4 QS1
90: curHan obpatHoii cBs3uM koM. Lkada 4 QS2
91: curHan obpatHoil cBsi3u koM. wkada 4 QS3
®YHKLMOHANLHbIN [uana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .

Kon HacTPOWKM  |yMOMNYaHWHO
P06.22 Bei6op Bbixoga AO1 |0: paboyas yactoTa (100% cootBeTcTBYET 0-10 0
P06.23 Bbi6op Bbixoma AO2 [MakcUMasbHoM YacToTe) 0-10 0
P06.24 BbiGop Bbixona AO3 |1: ycTaHoBnexHas Yactota (100% 0-10 0
P06.25 Bbi6op Bbixoga AQ4 |COOTBETCTBYET MaKCUMArbHOI YacToTe) 0-10 0

2: [efcTBYyIOLLEE 3HAYEHME BbIXOQHOTO
Toka (100% cooTBETCTBYET YABOEHHOMY
HOMUHarbHOMY TOKy npecbpasoatens)
3: 9pheKTUBHOE 3HAYEHME BbIXOLHOTO
Toka (100% CooTBETCTBYET YABOEHHOMY
HOMUHarbHOMY TOKY [BUraTens)

4: BbIxogHoe HanpsxeHue (100%
COOTBETCTBYET 1,2-kpaTHOMY
HOMUHarbHOMY HanpskeHuio M4)

5: BeixogHas mowHocTs (100%
COOTBETCTBYET YABOEHHON HOMMHAIBHOM
MOLLHOCTM aBuraTens)

P06.26 Buibop ebixopa A0S 6: BbIxogHOM KpyTALMit MomeHT (100% 0-10 0
COOTBETCTBYET YABOEHHOMY
HOMUHAILHOMY KPYTSALLEMY MOMEHTY
asuratens)

7. 3HaveHue aHanorosoro Bxoga Al1 (100%
cootsetcteyeT 10 B)

8: 3HaueHue aHanoroeoro Bxoga Al2 (100%
cooteetcTayeT 10 B)

9: 3HaueHue aHanorosoro Bxoga Al3 (100%
cootsetcteyeT 10 B)

10: 3HaueHue aHanorosoro Bxoaa Al4
(100% cootsetctByeT 10 B)

AO1, AO2 n AO3 obecneunBatoT BbixogHoe HampskeHue 0-10B wnm Tok 0-20 MA. WX CDYHKUMIO BbIXOLHOTO
HanpsKeHUs Unu Toka MOXHO BbiBpaTb ¢ nomouwpto nepembiiek SW1 (AO1), SW2 (AO2) n SW3 (AO3) Ha
Bxoge/Bbixoae. AO4 n AO5 UMELT TONbKO TOKOBbIN BbIXOS.

,ElmanasoH COOTBETCTBYIOLLUMX NpeACTaBNEHHbIX BENNYMH NOKa3aH B Ta6nv|ue HUXe.

HactpoeyHble
DyHKUUM [unana3soH
3HavYeHust
0 Yactota paboThl 100% CcOOTBETCTBYET MaKC. BbIXOAHOM YacToTe
1 Ycr. yacToTa 100% COOTBETCTBYET MaKC. BbIXOAHOM YacToTe
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HactpoeyHbie

3HAYCHUS ®yHKuUKN [vana3oH
) TIEHCTBATENbHOE 3HAYSHNE 100% cooTBETCTBYET YABOEHHOMY HOMUHAMBHOMY
BbIXOIHOMD TOKA TOKY CMCTEMbI YaCTOTHOIO YrpaBneHus C
npeobpa3oBaTtenem 4yactot
3 [enctutensHoe 3HayeHne 100% cOOTBETCTBYET YABOEHHOMY HOMUHANBHOMY
BbIXOJHOIO TOKa TOKY ABuratens
100% cooTBeTCTBYET 1,2-KPAaTHOMY HOMUHAIBHOMY
4 BbixogHoe HanpsikeHue HaMPSHKEHUIO CUCTEMBI YaCTOTHOrO YNpaBMeHus ¢
npeobpa3oBaTenem 4acToTbl
5 B 100% cooTBeTCTBYET YABOEHHON HOMUHANBHOM
bIXOAHAs MOLLHOCTb
MOLLHOCTW JBUraTens
6 BbIXOSHOI MOMEHT 100% cOOTBETCTBYET YABOEHHOMY HOMUHAMBEHOM KPYTALLEro
MOMEHTa JBuraTens
7 Bxog Al1 100% cooteetcTtByeT 10 B
8 Bxopg Al2 100% cooteetcTtByeT 10 B
9 Bxog Al3 100% cooteetctByeT 10 B
10 Bxog Al4 100% cootsetctByeT 10 B
®YHKUMOHANLHbIN H [wana3soH Mo
aumMeHoBaHue Moapo6Hoe onncaHue napameTpoB .
koA HacTpOMKW  |yMONYaHuIo
P06.27 H“ﬁ:g::;';%ﬂ”"” 0,00%-P06.29 0,00%-P06.29 |  0,00%
HwxHWA npegen
P06.28 cooteetctyet  |0,00B-P06.30 0,00B-P06.30 0,00B
Bbixogy AO1
P06.29 Bepr’]‘:g:ei"z‘gﬁ‘”o” P06.27-100,0% P06.27-100,0 | 100,0%
BepxHuit npegen
P06.30 cooteetcTByeT  |P06.28-10,00B P06.28-10,00 10,00B
BbIxogy AO1
P06.31 ki BHIXOBHON | 09, p0g 33 0,00%-P06.33 | 0,00%
npegen AO2
HwxHWUA npegen
P06.32 cooteetcTByeT  |0,00B-P06.34 0,00B-P06.34 0,00B
BbIxogy AO2
P06.33 BepxHit BLIXORHOW g 31.100,0% P06.31-1000 | 100,0%
npegen AO2
BepxHuit npegen
P06.34 cooteetcTByeT  |P06.32-10,00B P06.32-10,00 10,00B
BbIxogy AO2
P06.35 H"'";;g;:;';%@”o” 0,00%-P06.37 0,00%-P06.37 | 0,00%
HwxHW npegen
P06.36 cooteetctyet |0,00B-P06.38 0,00B-P06.38 0,00B
Bbixogy AO3
P06.37 Bepxtitit BLIXOIHO | g 35, 100,0% P06.35-100,0 | 100,0%
npegen AO3
BepxHuit npegen
P06.38 cootBeTcTByeT  |P06.36-10,00B P06.36-10,00 10,00B
Bbixogy AO3
P06.39 kit BIXORHOM | 3, pg 41 0,00%-P06.41 0,0%
npegen AO4
HwxHui npegen
P06.40 cootBetcTByeT  |0,00B-P06.42 0,00B-P06.42 0,00B
Bbixogy AO4
P06.41 BepxHui BbixogHom |P06.39-100,0% P06.39-100,0 100,0%
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CIETCTIEENEIEL HaumeHoBaHue MoppobHoe onucaHne napameTpoB nuana3? H 15
Koa HaCTPOMKM yMOM4YaHuIo
npeaen AO4
Bepxuuit npegen
P06.42 cooteetcteyet  |P06.40-10,00B P06.40-10,00 10,00B
BbIxogy AO4
HWKHWA BbIXOGHOM o o 0
P06.43 npenen AO5 0,00%-P06.45 0,00%-P06.45 0,0%
HwxHui npegen
P06.44 cooteetcteyet |0,00B-P06.46 0,00B-P06.46 0,008
Bbixogy AO5
P06.45 BepxHiit BIXOBHOW |56 43100 094 P06.43-1000 | 100,0%
npegen AO5
Bepxuuit npegen
P06.46 cootBeTcTBYeT  |P06.44-10,00B P06.44-10,00 10,00B
Bbixogy AO5
AHanoroBbIi BbIXOA NOKa3aH Ha PUCYHKE HUXeE.
Puc. 6-21 CooTBeTCTBIE MEXKOY 3a4aHHON BENMYMHON 1 aHANOroBbIM BbIXOAOM
A Bobixog AO1
10B
P0630 F————————> |
|
|
|
P06.28 | Coorsetcrayiowas
| | HacCTpoVKa BbIXOAHON
N | BENINYUHDBI
(000B) | Po627 P0629  100%
Mpumeyanue: ecrv ans AO1, AO2 1 AO3 BbiOpaH TokoBbIi Bbixog, 1 MA cooTBeTcTByeT 0,5 B.
®YHKUMOHANLHbIN Iunana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Kon HacTPOKKM yMOn4aHuio
P06.47 Bpewms 3anepkit | 40 50 0oc 0,00-50,00 0,00c
BKNoYeHus pene RO1
P06.48 Boews sanepiat 4 00 50 0oc 0,00-50,00 0,00c
BbIKMtoYeHus pene RO1
P06.49 Bpewms 3anepkit | 40 50 00c 0,00-50,00 0,00c
BKNKo4eHus pene RO2
P06.50 Boews sanepiat 4 00 50 0oc 0,00-50,00 0,00c
BbIKMto4eHus pene RO2
P06.51 Bpewms 3anepkit | 40 50 00c 0,00-50,00 0,00c
BKNo4eHus pene RO3
P06.52 Boews sanepiat 4 00 50 0oc 0,00-50,00 0,00c
BbIKMto4eHus pene RO3
P06.53 Bpewms 3anepkivt | 40 50 0oc 0,00-50,00 0,00c
BKNKo4YeHus pene RO4
P06.54 Boews sanepiit 4 00 50 00c 0,00-50,00 0,00¢
BbIKNoYeHust pene RO4
P06.55 Bpewms 3anepkit g 40 50 00c 0,00-50,00 0,00¢
BKNKoYeHus pene ROS
P06.56 Bpewms 3anepkin 1 40 50 0oc 0,00-50,00 0,00¢
BbIKMoYeHust pene RO5
P06.57 Bpewms 3anepkit g 40 50 00c 0,00-50,00 0,00¢
BKNKo4YeHus pene RO6
P06.58 Bpewms 3anepkin g 40 50 0oc 0,00-50,00 0,00¢
BbIKNOYeHust pene RO6
P06.59 Bpews 3anepkit g 40 50 00c 0,00-50,00 0,00¢
BKNouYeHus pene RO7
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DyHKUMOHANBHbIH Iunana3soH Mo
o HanmeHoBaHue Moapo6Hoe onncaHue napameTpoB HACTPOVKN yMOnYaHmio
P06.60 Bpews sanepiki 14 4050 00c 0,00-50,00 0,00c
BbIKMto4eHust pene RO7
P06.61 Bpens sanepkk 4 00.50,00c 0,00-50,00 0,00c
BKNoYeHus pene RO8
P06.62 Bpewms 3anepkin 1 4050 00c 0,00-50,00 0,00c
BbIKMto4eHust pene RO8
pynna P07 pynna nonb3oBaTenbLCKOro MHTepchenca
DyHKUUOHANBHbIN Ounana3oH Mo
HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB 9
Ko HACTPOUKU yMo4aHuK
P07.00 Howep sepcmt 4 4 655 35 0,00-65535 | S2BoAcKre
CEHCOpPHOro 3KpaHa HaCTPOUKK
P07 01 Bepcus M0 craHgapTHoM 0,00-655.35 0,00-655 35 3aBOﬂCIfMG
nnartbl 10 HaCTPOWKM
P07.02 Bepos MO FPGA  [0,00-655,35 0,00-65535 | S2BOAK/e
HaCTPOUKK
P07.03 Bepcns MO DSP  |0,00-655,35 00065535 | SaBoAckne
HaCTPONKK
P07.04 Bepona MO ARM  |0,00-655,35 0,00-65535 | S2BOAK/e
HaCTPOIIKM
P07.05 Howmep sepoun brioka | 1 655 35 0,00-65535 | S@BoAcKre
MCU HaCTPOWKM

Homep Bepcum CEHCOPHOrO 3kpaHa AOCTYNEH TOMbKO ANs MPOCMOTPa U He MOXET ObITb M3MEHEH.
Homep Bepcumu NporpaMmmHOro obecnedeHnst CTaHaapTHOM nnathl 10 JOCTyNeH TONbko Ans MPOCMOTPa U He MOXeT

ObITb M3MEHEH.

Homep Bepcun nporpammHoro obecnedennst FPGA focTyneH Tonbko Ans NpOCMOTPa U He MOXET ObiTb U3MEHEH.
Homep Bepcun nporpammHoro obecriedenust DSP gocTyneH Tomnbko 15 IPOCMOTpa 1 He MOXET BbiTb M3MEHEH.
Homep Bepcun nporpammHoro obecrneyerist ARM gocTyneH TombKo ANst NpOCMOTPa U He MOXET ObiTb M3MEHEH.
Homep Bepcuv 6rnoka MCU gocTyneH TonbKo Anst NPOCMOTPa U HEe MOXET ObiTb M3MEHEH.

®YHKUMOHANBHbIN [unana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB .
Kog HaCTPOMNKM YMOMNYaHUI0
P07 06 Makc. uncno 1412 1-12 3aBo,qc§V|e
BOCTYMHbIX 6110K0B HaCTPOWKM

Cuctema YacTOTHOrO ynpaBneHust C BbICOKOBOMbTHLIM npeobpasoBatenem YactoTel Goodrive5000 nogaepxusaeT ao
12 yCTpOWCTB nocrnefoBaTenbHo Ha hasy. B coOTBETCTBMM C MOTPEBHOCTAMM KMMEHTa B MOKyNke 3aBof
yCTaHaBNBAET MaKCUManbHOE KONMYecTBO OrIOKOB, JOCTYNHbIX AN15 KIMEHTOB, A0 12 eAnHNL,

®YHKLMOHANBHbIN [unana3oH Mo
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB .
Kog HaCTPOMKM YMOJT4aHMI0
Tunbl 0: TONbKO aCUHXPOHHbIE
, 3aBopckue
P07.07 noaaepxmBaemblX | 1: TONbKO CUHXPOHHbIE 0-2 HACTOOMK
asurarenen 2: CUHXPOHHbIE 1 aCUHXPOHHbIE P

B cooTBeTCTBMM C NOTPEBHOCTAMM KNUEHTA 3aBOACKMNE HACTPOMKM NOAAEPXKMBAIOT criegytowme Tunbl gsuratenei: 0 -
NOAAEPXMBAIOTCS TOMBKO aCMHXPOHHbIE ABUraTENM, 1 - TONbKO CUHXPOHHbIE ABMraTeNM, a 2 - Kak CUHXPOHHbIE, TaK 1
ACMHXPOHHbIe ABUraTenu.

®YHKUHOHANBHBI HaumeHoBaHue MoapobHoe onncaHue napameTpoB AT e
KoA Ap P P HaCTPOWKM YMOMNYaHu1io
Homep Bepcuu 3aBopckue
P07.08 6noka FPGA 0-655,35 0-655,35 HACTDOIIKN

Homep Bepcum 6noka FPGA gocTyneH Tonbko Ans npocMoTpa U He MOXET ObITb M3MEHEH.
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¢YHKL|M:::J1I:HI:IM HaumeHoBaHue MoppobHoe onucaHne napameTpoB iﬁ:?;:; ymonr‘lic;rlmo
P07.09 Bui6opa 2/4-keap. (1) i:i:ﬁg: 0-1 igiﬁggﬂ'j

OyHKUMoHanbHbIN kog PO7.09 ncnonbayeTcs ans yCTaHOBKM NOAAEPXKKA ABYXKBAAPAHTHBIX MM YeTbIpEXKBAAPaHTHbIX
ny:

0: nooaepxka 2-ksagp.
1: nopaepxka 4-kagp.

®YHKUMOHASBHbIN Iunana3oH Mo
HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB 9
Kon HaCTPOMKM YMOJT4aHMI0
PO7.10 Makc. kon-Bo Kom. 0-4 0-4 3aBonc§me
LKkadoB HaCTPOWKN

OTOT aneMeHT NOAXOAMUT AN CUTYaLMii «O[HO YCTPOWCTBO YNPaBNSET HECKOMbKUMIY U MOXET noaaepxusath a0 4
koM. LwkachoB. Ero napameTphbl yCTaHABNMBAKOTCS Ha 3aBOAE B COOTBETCTBIM C NOTPEBHOCTAMM KIMEHTA.

®YHKUMOHASBHbIN Iunana3oH Mo
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB .
Ko HaCTPOWKM YMOJT4aHMI0
P07.11 CoBoKynHO® BPEMA | oo, 0-65535 Oh
paboTbl YCTPOIACTBA

CoBokynHoe Bpemsi paboThl YCTPOWCTBA: BEAET 3aniCb COBOKYMHOrO BPEMEHW paboTbl CUCTEMbl YacTOTHOTO
ynpaenexus ¢ npeobpasoBaTenem YacToThl (B Yacax). [JoCcTynHO TONbKO AMst pOCMOTpa.

®yHKUMOHANbHbIN [vnanasoH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
koA HaCTPOWKM YMOJT4aHMI0
P07.12 HacTpo/ika BpeMeHn o prcasg 0-65535 OmuH
paboTbl 33 OHY CMeHy

HacTpoitka BpemeHu paboTbl 3a OAHY CMeHy: yCTaHaBNMBAeT BPeMsi paboTbl CUCTEMbI YaCTOTHOTO YripaBneHus (B
MUHyTax). Ecnn Bpemsi paGoTbl AOCTWrHYTO, CUCTEMa BbIAacT CUrHanm [OCTWXEHUS BpemeHu paboTbl, 4TOOI
nonb3oBaTesNb MOr COOTBETCTBYHOLLMM 06pa3oM 0Tpearuposarb.

DyHKUMOHANBHbIN H Ownana3soH Mo
auMeHOBaHue Moapo6Hoe onncaHue napameTpoB 9
Kop HaCTPOMNKM YyMONT4YaHuIo
P07.13 3aBopckon wrpmx-kog 1 |0-65535 0-65535 0
P07.14 3aBogckon wrpmx-kog 2 |0-65535 0-65535 0
P07.15 3aBogckon wrpmx-kog 3 |0-65535 0-65535 0
P07.16 3aBopckon wrpmx-kog 4 |0-65535 0-65535 0
P07.17 3aBogckon wrpmx-kog 5 |0-65535 0-65535 0
P07.18 3aBopckon Wrpmx-kog 6 |0-65535 0-65535 0
Ipynna P08 Mpynna dyHKUUM yecuneHus
®YHKUHOHANBHBIA HaumeHoBaHue MoapobGHoe onucaHue napameTpoB ﬂuanasP H flo
Kog HaCTPOMNKH YMONYaHUI0
P08.00 Bpewms yckopenns 2 |0,1-3600,0c 0,1-3600,0 Bsog mopenu
P08.01 Bpewms samegnenus 2 |0,1-3600,0c 0,1-3600,0 Beon moaenu
P08.02 Bpems yckopenns 3 0,1-3600,0c 0,1-3600,0 Bsog mopenu
P08.03 Bpewms 3amegnenmns 3 |0,1-3600,0c 0,1-3600,0 Bsog mopenu
P08.04 Bpems yckopenus 4 0,1-3600,0c 0,1-3600,0 Bsoa mogenv
P08.05 Bpewms samegnenus 4 |0,1-3600,0c 0,1-3600,0 Beon mogenu
PasnuyHble Tpynnbl  BPEMEHW YCKOPEHWUS 1 3aMedneHus, MNpeacTaBneHHble  (YHKLMOHAMNbHBIMIA - KOdaMu

P08.00-P08.05, MOXHO nepekntoyaTh C MOMOLLI0 KOMBUHALMM MHOTOMYHKLMOHAMNBHbLIX BXOAHbIX Knemm (nogpobHee
CM. onucaHue yHkumm rpynnsl P0O5). PasHble BpemMeHa YCKOPEHUS! 1 TOPMOXEHWS! UIMEKT OfHO U TO € 3HaYeHue.
MozpobHyto MHGOPMALMIO CM. B COOTBETCTBYHOLLMX MHCTPYKLMsx P00.16 n P00.17.
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CIETTIEENEREL. HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB nuana3? H 15
Koo HaCTPOVIKVI yMOﬂ‘-IaHVIIO
P08.06 Yacrota TonykoB  |0,00My-P00.10(makc. Yyactota) 0,00-P00.10 5,00y,
P08.07 Bpems yoKoperwst | 4 a6 0c 0,1-3600,0 | Bson Momenu
TOIMYKOB
P08.08 Bpews 3aMeanennst | 4 350 (¢ 0,1-3600,0 | Bsog momenm
TONMYKOB

Pexumamy 3anycka 1 OCTaHOBKW NPy MEANEHHOM PeXuMe SBMAITCS: PEXUM NPSIMOTO 3anycka 1 PeXuM OCTAHOBKM C
3ameaneHnem.

Bpems MeaneHHoOro yckopeHust OTHOCUTCS K BpeMeHM, HeobXoauMOMY CUCTEME YacTOTHOTO YnpaBneHus Ans
yckoperus ot 0 'y 1o MakcymarnbHOM BeixogHoi YacToTbl (P00.10) Bo BpeMst MEANEHHOTO YCKOPEHMUSI.

Bpems MeaneHHOro 3amenneHns OTHOCUTCS K BPEMEHW, HEeObXOAMMOMY CMCTEMe YaCTOTHOTO YMpaBneHws ot
MakcumarbHow BeixoaHoit yactoTsl (P00.10) go 0 'y Bo BpeMst MeAnNeHHOro 3aMeaneHus.

MpumeyaHue:

1. TONYKOBbI PEXMM NMEET BbICLIMIA NPUOPUTET. [laxe B pexuMme KpyTALLEro MOMeHTa, eCiiv KoMaHaa TO4KOBOMo
Xofa [OeNCTBUTENbHA, OH [OSMKEH MEpeKMiouMTbCs B PEXWUM CKOPOCTM, YTOObI OTpearupoBaTb Ha KOMaHay
TOMN4YKOBOrO X0Aa.

2. Ecnu komaHga TOM4KoBOro pexuma aKkTuBHa, OH 6yp,eT paGOTaTb B pexume NNHENHOTO yCKOpeHusa u
3amMeaneHna B COOTBETCTBUW C BPEMEHEM YCKOPEHMA W 3aMedneHua TONYKOBOro pexuma. Mocne OTMEHb!
MEANEeHHOro nepemelleHnda, ecnn B JaHHbIN MOMEHT HET KOMaHObl 3anycka, MallMHa OCTaHOBUTCA B
COOTBETCTBUMMN C KpI/IBOI7I MEONIEHHOro 3amMeaneHna; B NPOTUBHOM Chny4yae OHa NEepeknioyYnTCAa Ha KPpUBYH
YCKOpPEeHUA 1 3ameaneHna HopmaanoM p360TbI.

CIRLEE NG HaumeHoBaHue MoppobHoe onucaHne napameTpoB nuana3? H e
koA HacTpoOMKU  |YMOMYaHMIO

P08.09 Yacrota npbixka 1 ]0,00My-P00.10(make. yacTora) 0,00-P00.10 0,00y

P08.10 ”p"']lg‘;';gfj”f”“ 0,00u-P00.10(Makc. yacrota) 0,00-P00.10 0,00y

P08.11 YacToTa npbixka 2 |0,00Mu-P00.10(makc. yactota) 0,00-P00.10 0,00y

P08.12 Mponyck Auanason |, oo pog 10(mae. vactora) 0,00-P00.10 0,00y
4acToThbl 2

P08.13 YacToTa npbixka 3 |0,00My-P00.10(makc. Yactota) 0,00-P00.10 0,00y

P08.14 Mponyck AuanasoR |, oo pag 10(mae. vactora) 0,00-P00.10 0,00y
4acToTbl 3

YCTaHOBMB 4acTOTy Ckauka, CUCTEMAa 4aCTOTHOMO YMpaBMEHUS MOXET M30ekaTb TOUKM MEXaHWYECKOrO pe3oHaHca
Harpysku. [Ins yHMBepCanbHOM CUCTEMbI YACTOTHOIO YMpaBneHnst C BbICOKOBONMbTHBIM NpeobpasoBaTenem YacToThl
Goodrive5000 MOXHO HAaCTPOMTL TPX TOMKW YacTOTbl NpbikKa. ECM BCe TPM TOUKM NPbIKKA YACTOTbl YCTAHOBNEHbI Ha
0, aTa cyHKUMA He ByneT paboTatb.

I'Ipwmeqal-me: 4acCToTa CcKayka orpaHn4yeHa yCTaHOBJ'IeHHOVI 4acToTOM. Hanpwmep: HavanbHasa HaCTp0I;1Ka Y4acCTOoThbl

A

fo, yacrota ckaukos | i, aMNIUTyZa cKkayka paBHa f, pakTuyeckas pabovas yactota f, Torga korga (fi-/\f/2)

<fo <f;, f=F; - A\f12; korga f; <f o <(fj + A\ 12), f=f+ A\ fI2.
Puc. 6-22 I"padpuk YacToTbl Ckayka

A Yer. vyactora f

A ~ k2T awnnuryna
Yactota | _ L ___1 | _ npbixka 3
npbikKa 3 1/2 * amnnmuTyaa
Yy _Y _ mpbixka3
A~ 7 7 X T2 *awnnurypa
Yactota | _ _ _ _ _ | oy _npbixka2
npbiKKa 2 1/2 * amnnutyna
Y _ __Y_rpoixka2
A~ 7 7 X 12*awnnutyaa
Yacrota |- | _Z | _ _ _Y _ mpoikkaf_ _
npbbxka 1 1/2 * amnnutyga
3 _ __Y_  poikkat

[
-

Bpewms t
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DyHKUMOHANBHbIH [nana3zoH Mo
o HaumeHoBaHue MoppobHoe onucaHne napameTpoB HACTPOVKN yMOnYaHmio
P08.15 Kon-Bo aBTocvﬁpocoa 0-3 0-3 0
aBapuil
HacTpoiika nHTepeana
P08.16 astocbpocos npu  |0,1-100,0c 0,1-100,0 1,0c
HEeMCnpaBHOCTH

KonnyecTBo aBTOMaTM4YeCKMx COPOCOB MW HEMCMPABHOCTM: KOTAa AMNs CUCTEMbl YACTOTHOrO YnpaBieHust BbiOpaH
aBTOMaTWYECKM COPOC MpW HEWMCNPABHOCTW, MOMb3OBATEMb MOXET YCTAHOBMTb KOnMyecTBo aBTocOpocos. [pu
BO3HWUKHOBEHUM HE3HAYUTENBHOM HEWCMPABHOCTM B CUCTEMA YACTOTHOTO YNpaBleHWs BbINONMHAETCS aBTocOpoC U
HaYMHAETCs OTCNEXMBaHWE CKOPOCTW. ECnn KonmM4ecTBO nocnefoBaTesbHbIX COPOCOB MPEBbILIAET 3TO 3HAYEHME B
TeYeHne BpemeHu wHuUmanm3aumm (P08.32), cuctema OTKMIOYAETCS M3-3a HEMCNpaBHOCTM W Tpebyercs
BMELLATENLCTBO NEpcoHana.

HaCTDOIZKa MHTEpBalia aBTOMaTU4eCcKoro C6pOC<’:1 npu HeucnpaBHOCTW: YCTaHABNNBaAET BpeMeHHOIZ MHTEPBAnN OT
BO3HWKHOBEHUA HEUCNPABHOCTU O aBTOMATU4YECKOro C6p0C<’:1.

O HanmeHoBaHue Moapo6Hoe onncaHue napameTpoB ﬂuanasvou e
koA HaCTPOWKM YyMOJT4aHuI0
3HayeHve NpoBepku

P08.17 ypoBHst anektpuyeckon |0,00My-P00.10(makc. yactota) 0,00-P00.10 50,00ly

mowHoctn FDT
- - 5 -

P08.18 3HayeHue no3gHeit  |0,0-100,0% (ypoBeHb 3neKTpUYECKO 0,0-100,0 5.0%

nposepku FDT MoLHocTn FDT)

Korga BbixoAHas YactoTa npeBbilliaeT onpefeneHHblid YCTaHoBNeHHbIN ypoBeHb FDT 4YacToThbl, curHan uHaukaTopa
BbIBOAMTCA [0 TeX Nop, Noka BbIXO4Has YacToTa He ynafeT A0 ONpeaerneHHoro 3HaveHust oBHapyxeHns (3HaveHue

no3aHei npoeepku FDT) Huxe yposHs FDT. KoHkpeTHas (opma curHana nokasaHa Ha pUCyHKe HUXKE.

Puc. 6-23 Ouarpamma yposHeit FDT

BbIxogHas yacTtoTa

A
YpoBeHb | [/ N_______Y__
anektpudectal _____ /. S ‘,,,,QTC,T"’,B?”"'E FDT
FDT ! } T
1 :
i i Bpewms t
A i !
! 1
1 :
1 :
1 :
RO
Bpewms t

MpumeyaHue: 3HayeHWe MO3AHEN NPOBEPKM YPOBHS 3nekTpudyeckon MowHocT FDT npepctasnsieT cobon
NPOLEHTHOE OTHOLLEHNME K ypoBHio FDT.

®yHKUMOHANbHbIV Onana3oH Mo
o HaumeHoBaHue MoppobHoe onucaHne napameTpoB HACTPOIIKM yMonuaHmio
Avnnutyna
P08.19 obHapyxeHus  [0,0-100,0% (makc. yactota) 0,0-100,0 0,0%
4acToThl

Korga BbixogHas 4actoTa CUCTEMb ynpaeneHna CKOpOCTbi0 C nepemeHHoPl 4acTOTOM HaxoguTCs B npenenax
MOSNOKUTENBHON W 0Tp|/|anean017| LUNPUHBI o6Hapy>|<eHV|s:| 32JaHHON YacTOTbl, BbIBOAMTCS VIMI'IyJ'IbCHbII;I CurHan, Kak
NOKa3aHO Ha PUCYHKE HUXE.
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Puc. 6-24 Cxema amnnutyabl o6HapyKeHUs BCTYNNEHNS YacToTbI

A BbixogHast
yacrota f

YcT. vactoTa

oL

MpumevaHue: 3HayeHWe 4acToTbl, JOCTWralOWen amnnuTydbl OOHapyXeHus, npeacTaenseT coboi npoueHT
OTHOCMTENBHO MakcumanbHom YactoTsl (P00.10).

Bpems t

®YHKUMOHANBHbIN Iunana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB 9
(i} HacTpolikm yMOMnyaHuio
P08.20 Mepemogynsaums (1) EPEMOAYNALAA HE aKTUBHA 0-1 0
: IepemoaynsLms akTBHa

B cnyyae AnuTEncbHOrO HU3KOMO HanpshkeHus anekTpoceTu (Hwke 85% OT HOMWHANBHOTO) M ANUTENBHON PaboThbl C
OOnbLUOI  Harpysko CUCTEMA YaCTOTHOTO YMPAaBNEHWUS MOXET YBENMMYUTL  KO3G(MULMEHT MCMONb30BaHMS
COBCTBEHHOTO HANPSIKEHNS LUMHBI 3@ CHET NEPEMOZYNALMN 1S YBENUYEHUS BbIXOLHOTO HAMPSHKEHMS.

®YHKLMOHANBHbIN [unana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB 9
[} HacTpoWkM yMOMnyaHuio
Pexum pabotbl  |0: 0BbI4HbIN pexum paboTbl
P08.21 , 0-1 0
oxnaxgeHus  |1: nocTosiHHas paboTa oT Toka

0: npu 00bI4HOM pexuve pa60TbI ycnosusa 4na 3anycka BEHTUNATOpa crneayoLwme:

1. Temnepatypa TpaHccopmaTopa Bbllle TemnepaTypbl 3anycka BeHtunsTopa 1 (P23.20) wnm Temnepatypa
arperata BbilLe TeMnepaTypbl OTKpbITUS BeHTURsTOpa 2 (P23.22).

2. Cucrtema 4acToTHOro ynpasneHna Ha4nHaet pa60TaTb.

3. Ycrnosus npekpalueHus paboTbl BEHTUNSATOPA: CUCTEMA YacTOTHOrO ynpaBneHus He paboTaet, Temnepartypa
TpaHcdopmaTtopa Hke TemnepaTypbl BbikmioveHust BeHTunaTopa 1 (P23.21), a Temnepatypa arperata Hke
TemnepaTtypbl BbIKMIOYeHUs BeHTUNsTopa 2 (P23.23).

1. noctosHHas pabota OT Toka. BeHTunatop npogomxaeT paboTaTb MOCNE BKIIOYEHMSI CUCTEMbI YaCTOHOIO

ynpaBneHus.
CIETTIEENEIEL. HaumeHoBaHue MoppobHoe onucaHne napameTpoB TR It
Koa Ap P P HaCTPOWKM YMON4YaHUo
0,0 ¢ (chyHKUMS cUrHanU3aLmum
P08.22 Vitepaan cbpoca | o rayrenha) 0,0-3600,0 0,0c
carHanusauM |7 a0 o

Mpumeyanue: cpabatbiBaHe DYHKUMM CUTHANM3ALUMIN 03HAYAET, YTO B CUCTEME BO3HIKMA HEUCMPaBHOCTb, HO 3Ta
HEeUCNpaBHOCTb HEI0CTATOYHA, YTODbI BbI3BATh CEPbE3HbIE NOCNEACTBUS. HO eCNn He OTHECTUCH K HEl CEPbE3HO, 3TO
npueegeT k cboto. MMonb3oBaTenb MOXET MCMONb30BATh STOT (DYHKLMOHAMLHBIA kog, YToBbl BbIGpaTh, AOMKHA Nu
cucTema coobluath 0 TPeBOre, a Takke HaCTPOWUTb MHTEPBAN aBTOMATUYECKOro copoca Npu CUrHanu3aumm CUCTEMb.
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®yHKUMOHANbHbIN Iunana3soH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOVKN yMOn4aHmio
P08.23 Mopor 0bpeiga 3an. | o 404 oo, 0,0-100,0 0,0%
YacTOTbl
P08.24 Bpews 00pbiea 3an. | 36 o 0,0-360,0 0,0c
YacTOTbl

Mopor obpbiBa 3af. YacToTbl; NoMHas LWkana atoro nopora (100 %) COOTBETCTBYET BEpXHeMy npeaeny paboden
vactotbl (P00.11). Cuctema Bceraa onpenenseT 3agaHHyro vyacToTy. Korga 3apaHHas 4acToTa MeHbLUE WK paBHa

nopory, cucTeMa HauMHaeT oTcyeT BpemeHi. Korga Bpemsi CUHXPOHM3aL|MK NPeBbILLAeT BPEMS OTKIIOYEHUs], cuctema
€o06LWMT 06 OLLMOKE OTKMIOYEHMS YCTAHOBKM YaCTOTbI.

®yHKLUMOHANBHbIN Onana3oH Mo
o HaumeHoBaHue Moapo6Hoe onucaHue napameTpoB HACTPOMKH yMonuaHmio
P08.25 KoHTponb onyckaHus|0,00-10,00My, 0,00-10,00 0,00y
P08.26 Peseps 0-65535 0-65535 0
Hactpoitka
P08.27 aBapUINHOIA 60,0-100,0°C 60,0-100,0 75,0°C
Temnepartypbl 6noka

HacTpoiika aBapuiiHO TemnepaTypbl Oroka: korga Temnepartypa Oroka npeBbiliaeT 3HAYeHKe, COOTBETCTBYHOLLEE
P08.27, byneT coobLUEHO O CAIMLIKOM BbICOKON TemnepaType 6roka.

®YHKUMOHAsBHbIN [nana3oH Mo
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB -
koA HacTPOMKW  |yMONYaHUIo

P08.28 Cnocob KoHTpons O cnocob KOHTPONs onyckaHms 1 0-1 0
OnycKaHmsl 1: cnocob KOHTpONs OnycKkaHus 2

P08.29 Hactora onyeKkarus | 14 g o 10,00y -10,00 10 10,00 | 0,00My
cnocoba 1

YacToTa onyckaHus
P08.30 crocoBa 2 -10,00 go 10,00y -10,00 go 10,00 0,00y

Korzia Heckorbko CUCTEM YaCTOTHOTO YrpaBNieHWst YNPaBMsOT OfHOM W TOW e Harpyskol, pacnpeaeneHne Harpyaku
CTAHOBUTCA HecbanaHCMpOBaHHbIM M3-3a pa3sHbIX CKOPOCTENd, B pesyrbTaTe Yero cuctemMa ¢ Goree BbICOKOW
CKOPOCTBIO BblAepxXuBaeT Goree TSKenylo Harpyaky. GyHKUNS KOHTPOMS OMyckaHUsi CKOPOCTU CHUXKAET CKOPOCTb MO
Mepe YBenu4eHnsi Harpyaku, obecreunBas cGanaHCMpoBaHHOe pacrpefeneHne Harpyski. Bo Bpemsi oTnagku aToT

napameTp MOXHO NOCTENEHHO PErynupoBaTh OT MEHbLUErO Kk 6oMnbLuemy. B3aumMocBsab Mexay Harpy3kom 1 BbIXOLHOI
4aCTOTOM NOKa3aHa Ha PUCYHKE HUXE.

Puc. 6-25 XapakTepucTuku ABuraTens ¢ KOHTPOEM HaKIoHa

Howm. kpyT.
MOMEHT

A BbixoaHoit MomeHT

bes koHTponsi onyckaHua

C KOHTpOnEeM onyckaHus

CHHXPOHM3NPOBaHHaS
CKOPOCTb BpalLLeHus

CkopocTb BpaLLieHnst
aBuratens

OTOT napameTp WCMONb3yeTcs ANs PeryriupoBKM M3MEHEHUS 4acTOTbl CUCTEMbI PEryrMpoBaHWs CKOPOCTU C
nepeMeHHON YacToTOM NPy NageHn CKOpPOCTMU.
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R HaumeHoBaHue Moapob6Hoe onncaHue napameTpoB nuana3? H Iz
Koa HaCTPOWKN | YMONYaHMIO
Touka npoBepku
P08.31 CuUrHanu3aumm o 0-100°C 0-100 60°C
TemMnepartype cpefsl
0: 6e3 aBTOOUMCTKM KOM-Ba aBTOCOPOCOB
Bpemsi MHMLmanmaaumm [npu HeCnpaBHOCTH
P08.32 nonbITok copoca npu  |1-65535 MUH.; MO JOCTUXEHNM YCT. 0-65535 60MUWH
HeMCcnpaBHOCTH BPEMEHM KO-BO aBTOCOPOCOB Npu
HEeMCNpPaBHOCTM OYULLIAETCS.
Bpewmsi paspeLLeHns Ha
P08.33 aBTocbpoc mpu 1 450 0-100 10¢
MOHWKEHHOM
HanpPsKEHNUN
P08.34-P08.39 Peseps 0-65535 0-65535 0

3HaueH1e OBHapyXeHUs curHana TPEBOrM Mo TEMMepPaType OKPYXatoLeid cpeabl: ecn 0BHapyXeHue TemnepaTypbi
OKpYXatoLLeid cpefbl NPEBbILAET 3Ha4YeHWe curHana Tpesoru, ByaeT COOBLLEHO O CUrHane TPEBOMM O MPEBbILIEHM
TEMMepaTypbl OKpYXatoLLel cpeabl.

Bpems uHMLManmu3aLmm kon-Ba aBTocOpOCOB NpU HEUCMPABHOCTY: CM. ONKUCaHKe (YHKLMOHaNbHOro koaa P08.15

HonycTtmoe Bpemst cOpoca Npu MOHWKEHHOM HAMPSKEHUW: MOCNe TOTO, KaK BPEMSI HEMPEPLIBHOTO MOHKEHHOTO
HanpSHKEHUS MPEBLICUT YCTAHOBMEHHOE 3HAYEHWE, Jaxe eCnu BXOAHOE HanpsikeHWe BOCCTAHOBUTCS, OHO He Byaet
aBTOMATUYECKM COPOLLEHO.

pynna P09 Mpynna napameTpoB XXypHana HemcnpaBHOCTEN

OYHKUNOHANbHbIA
Koa

HaumeHoBaHue

Moapo6Hoe onucaHne napameTpoB

Ounana3oH
HaCTPOMKM

Mo
YMONYaHMIO

P09.00

Bbibop gencraus
NP1 HEUCNPaBHOCTY
DSP 1

OxAAAA-OxFFFF

[1Ba 6uTa NpeAcTaBnsOT HEMCNPABHOCTb
00: 6e3 obpaboTky

01: curHanusauus

10: He3HaumMTENbHAS HEUCTPABHOCTD;
OCTaHOBKa YCTPONCTBA, HO 6e3
OTKIHOYEHUS BEICOKOTO HaMpsKEHNS.

11: cepbesHas HencnpPaBHOCTb, OCTAHOBKA
YCTPOMCTBA U OTKIIOYEHME
BbICOKOBOJIbTHOTO NUTaHMs, aBTocbpoc
HEBO3MOXEH.

0xAAAA-OXFFFF

OxEABA

P09.01

Bbibop nenctaus
Npu HEMCNpaBHOCTH
DSP 2

0x8AAA-OxFFFF

0x8AAA-OxFFFF

0x8EAA

P09.02

Bbibop gencraus
NP1 HEUCNPaBHOCTY
DSP 3

0xAA82-0xFFFF

0xAA82-0xFFFF

0xAA82

P09.03

Bbibop neictaus
MpW HEWCNPaBHOCTM
DSP 4

0x0000-OxFFFF

0x0000-OxFFFF

0x07FC

P09.04

Bbibop neictaus
NPV HEMCNpPaBHOCTY
ARM 1

0x0000-OxFFFF

0x0000-OxFFFF

0x575D

P09.05

Bbibop agencraus
NP1 HeUCnpaBHOCTM
ARM 2

0x0000-OxFFFF

0x0000-OxFFFF

0x6555

P09.06

Bbibop agencraus
NPy HEMCNPaBHOCTY
ARM 3

0x0000-OxFFFF

0x0000-OxFFFF

0x1555

P09.07

Bbibop fenctaus

0x0000-OxFFFF

0x0000-OxFFFF

0x1555
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DyHKUMOHANBHbIH
KOA,

Aunana3oH Mo

HanmeHoBaHu Mn H nucaHue napameTpoB .
auMeHoBaHue oApobHoe onncaHue napameTpo HACTPOMKH YMONMaHHIO

MpW HEMCNPaBHOCTH
ARM 4
Bbibop nenctaus
P09.08 npu HeucnpasHocTH |0x2AEA-OXFFFF 0x2AEA-OXFFFF | OxAAEA
Broka 1
Bbibop aeictaus
P09.09 npu HeucnpasHocTh |OXOAAA-OXFFFF 0x0AAA-OXFFFF | OxAAAA
Broka 2
Bbibop aeictaus
P09.10 npwu HeucnpaeHocTk |OXAABF-OXFFFF OxAABF-OxFFFF OxAABF
Bnoka 3
Bribop nenctaus
P09.11 npu HeucnpasHocTk |0x000B-0xFFFF 0x000B-0xFFFF 0x000B
broka 4
Bbifop AeicTBUM Npu HEMCMpPaBHOCTM pasdeneH Ha uyeTbipe Tuna: Ge3 o6paboTku;, curHanusaumsi; OCTaHOBKa
YCTPOWCTBA MpY HE3HAYUMTENbHOM HEUCTPaBHOCTH, HO 0e3 OTKIMIYEHUS! BbICOKOBOMLTHOTO MWUTaHWS; OCTAHOBKA
YCTPOWCTBA NpK CEPbE3HOI HEWUCTPABHOCTM W OTKMIOYEHWE BbICOKOBONMBTHOTO nMuTaHus. Kaxable ABa Guta B criose
BbibOpa [OeACTBUSI MPYU BO3HWUKHOBEHUM HEUCMPABHOCTM OObeuHATCS ANns 3afaHus Bbibopa AeACTBUS Mpw

BO3HMKHOBEHMWM OMPEAENEHHON HEUCTIPABHOCTM!.

00: 6e3 0bpaboTkm

01: curHanuaauus.

10: B cnyyae He3HauuTemnbHOWM HEWUCMPABHOCTM MalLMHA BbIKIMIOYATCS, HO MOJayYa BbICOKOTO HanpsikeHus He byaet
OTKIKOYEHa, @ HeUCNPABHOCTb MOXET BbiTb aBTOMaTUYECKN COpOLLEHa.

11: Cepbe3Haad HeucnpaBHOCTb, BbIKMOYEHWE W OTKNIOYEHWE BbICOKOBONIBTHOIO NUTaHMA, HEBO3MOXHOCTb
aBTOMaTn4eckoro C6p008 HenCnpaBHOCTU.

®YHKUMOHANbHbIN [nanasoH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
KoA HAacTPOMKM | YMOMYaHWK

Twun HeucnpasHocTn DSP, kaxabin 6ut
npeacTaBnsaeT OTAeNbHbIA TUN
HeMcnpaBHOCTH

0: HeT HeucnpaBHoCTM 1: eCTb
HeMcnpaBHOCTb

Bit0: ceepxTok MO

Bit1: ceepxtok AO

Bit2: noBbILLEHHOE HanpsXeHne ceTy

Bit3: noHWxeHHOE HanpshkeHMe CeTu

Bit4: HencnpasHocTb aBuraTens

Bit5: neperpyska M4

Bit6: 0bpbIB BbIX0OA. (hasbl

lMpen. ose Bit7: HeucnpaBHOCTL Npu NpoBepke 00pbIBa
P09.12 HeucnpaeHOCTK  |BX0A. (hasbl 0x0000-0xFFFF 0x0000
DSP1 Bit8: HeucnpaBHOCTL Npu NpoBepKe Toka
Bit9: HencnpaBHOCTL NPy aBTOHACTPOWKE
napameTpoB

Bit10: HencnpaBHOCTL C 0OPbLIBOM SINHMM
3HKOAepa

Bit11: HeucnpasHocTb OC 3HKogepa

Bit12: HeucnpaBHOCTL NpK NOATBEPXKAEHUM
CBA3M

Bit13: noBbILWEHHbI BXOA,. TOK

Bit14: HeucnpaBHOCTL NaHenu OTnpaBku
NPOBEPKU HaNPsHKeHUS

Bit15: HecornacoBaHHOCTb
nocnegoBaTensHoOCTU a3
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DyHKUMOHANBHbIH
KOA,

[OunanasoH Mo

HanmeHoBaHu Mn H nucaHue napameTpoB <
auMeHoBaHue 0ApobHoe onncaHue napameTpo HACTPOWKNA | yMOMYaHMIO

Tun HencnpaeHocTn DSP, kaxabi 6ut
NPeACTaBNSET OTAENbHbIA TN
HemcnpaBHOCTH

0: HeT HeucnpaBHOCTM 1; eCTb
HeWcnpaBHOCTb

Bit16: npoBepka No3nLMM MarHUTHbIX
noncoB

Bit17: HencnpaBHOCTb Ny NPEBbILLEHNM
CKOpPOCTH

Bit18: npeBsbiweHwe ckopocTu MY

Bit19: owmnbka YTeHust No3uLMK BpaLLeHus
TpaHchopmatopa

Bit20: cboi oTCnexuBaHue BpaLleHus
apuratens

Bit21: HeucnpaBHOCTL NP UCKaXKEHUN
CMrHana npw BpaLleHum

Bit22: HeucnpaBHOCTL NpY NOAKIOYEHNN
3Hkogepa UVW

Bit23: HemcnpaBHOCTL NO3ULMM HYNEBO
TOuKM 3HKoAepa UVW

Bit24: HeucnpaBHOCTL NpK aBTOHACTPONKE
napameTpoB dHKoAepa

Bit25: 136bITOYHbIN yLlepD
TpaHchopmatopa

Bit26: npeBblLLeHMe peakTBHOIO Toka
Bit27: neperpyska TpaHcchopmartopa
Bit28: HecbanaHcpoBaHHOe BXOAHOE
HanpsxeHne

Bit29: HecbanaHcMpoBaHHOE BXOAHOM TOK
Bit30-31: peseps

B P09.12 1 P09.13 nepeuncnenbl 25 Tunos owwnbok DSP. Kaxabin 6ut npeactasnset Tun owmbku. bitn=1 ykasbiBaet
Ha TO, YTO Npon3oLLNa onpeaeneHHas olwmnbka, a bitn=0 ykasbiBaeT Ha TO, YTO OwwKbKa, NPeACTaBNEHHAs STUM BUTOM,
He npou3oLLna.

AHanornyHo, 32 Tuna ownbok ARM nepeuncnensl 8 P09.14 n P09.15, a 26 TMNoB ownBOK YCTPOCTBA NEPEYNCEHD
8 P09.16 n P09.17.

Hwke npuBegeHbl NpuMepbl COOTBETCTBYIOLIMX B3aUMOCBA3EN MEXY CroBaMi BbIbopa HEUCNPaBHOCTEN U TUNamMu
HeucnpaBHOCTEN:

Hanpumep: ecnu B P09.12 Bo3HukaeT owwmbka annapatHoi neperpysku no Toky DSP, 1o 6ut 1 8 P09.12 (6uthl 15-61T
0) = 1, n ecnu cooTBeTCTBYKOLEE CnoBo Beibopa HencnpasHocTu DSP P09.00 ycraHoneHo B OXEABA, Toraga 6uThl
3-6ut 2 P09.00 Ecrm oH paseH 10, 3T0 0O3HayaeT, 4TO annapaTHas neperpyska Mo TOKYy HAcTpOeHa Kak
He3HauuTemnbHas olwmbka, U cucTeMa YMpaBrneHUsS CKOPOCTbIO C NMpeobpasoBaHWeM YacTOThbl OTKIIOYAETCS, HO He
OTKMIOYaET Nofayy BbICOKOrO HaMPshKeHUs.

lNpep. oge
P09.13 HeWcnpaBHOCTM
DSP2

0x0000-OxFFFF 0x0000

DyHKUMOHANBHbIH Onana3oH Mo
o HaumeHoBaHue MoppobHoe onucaHne napameTpoB HACTPOWKM | yMONYaHMIO

Tun HeucnpasHocT ARM, kaxabid 6ut

npencraBngaet OTﬂGJ‘IbeIVI TN HenCnpaBHOCTH

0: HeT HemcnpaBHOCTK

Mpen. ase 1:. €CTb HEeUCNpPaBHOCTb
P09.14 HewCrpaBHoCT | 1. Neberbes TPaHOpopuaTopa 0X0000-OXFFFF |  0x0000
ARM 1 it1: oTKNOYEHNE TpaHchopmaTopa

Bit2: BHELUHSIS HEUCTPaBHOCTb

Bit3: HencnpasHocTb cBa3n Modbus
Bit4: HencnpasHocTb 6ydep. wkada
Bit5: HencnpasHocTb 06pbiBa PID
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MogpobHoe onucaHme hyHKUUIA

R HaumeHoBaHue Moapo6Hoe onncaHue napameTpoB nuana3? H it
Kon HaCTPOWKN | YMONTYaHMIO
Bit6: HemcnpaBHOCTL OrpaH. BpEM. BX04a U
BbIX04a
Bit7: npeBbiLEeHWe BpeMeHu Npy CUHXPOHHOM
nepekoyeHnn
Bit8: HemcnpaBHOCTL KOHTaKTOPa Npu
CMHXPOHHOM NEPEKITIoYEHNN
Bit9: jocTMxeHMM 3aBOACKOTO BPEMEHH
Bit10: neperpes agpuratens
Bit11: HeucnpaBHOCTb CBA3M KOM. Likadha
Bit12: mano mecta Ha SD-kapte
Bit13: owmbka otknuka OC QF
Bit14: cbon noaTepxaeHus cesam DSP u
ARM
Bit15: 0bpbIB Npu paborte
®YHKUMOHANbHbIN H Ouana3oH Mo
aMMeHoBaHue MoppobHoe onucaHne napameTpoB )
KoA HAaCTPOMKN | YMONYaHUIO
Bit16: HencnpasHocTb cBa3n PROFIBUS
Bit17: HencnpaBHOCTL NpK NpoBepke 0bpbiBa
NMHAW 3af. YacToTbI
Bit18: HeucnpaBHOCTbL NpY AENCTBUM KOM.
wkada 1
Bit19: HeuncnpaBHOCTL NpY AENCTBUM KOM.
wkadpa 2
Bit20: HeucnpaBHOCTL NpY AENCTBUM KOM.
wkada 3
Bit21: HencnpaBHOCTbL NpY AENCTBUM KOM.
Mpen. ase wkaca 4
P09.15 HeucnpaeHocTy  |Bit22: HecoBnageHve Bepcum 0x0000-OxFFFF |  0x0000
ARM 2 Bit23: peseps
Bit24: npeBbiLLeHWe TemnepaTypbl cpedb!
Bit25: HencnpaBHOCTL ONTUYECKOMN CBA3N
Broka
Bit26: neperpes BeHTUNATOPA
Bit27: HencnpaBHOCTL ONTOBOMOKOHHOW CBA3M
BeayLLMi-BeOMbII
Bit28-Bit29: peseps
Bit30: HencnpaBHOCTL CBSA3M
TepmoperynsTopa
Bit31: peseps
®YHKLUMOHANbHbIN H [nana3oH Mo
aMMeHoBaHue MoppobHoe onucaHne napameTpoB .
KoA HAaCTPOMKN | YMONYaHUIO
Mpen. ose Tun HeMcnpaBHOCTM YCTPOWCTBA, Kaxabli GuT
P09.16 HEeWCMpaBHOCTW  |NPeACTaBNAET OTAENbHbIN TUN 0x0000-0xFFFF |  0x0000
Broka 1 HeMcnpaBHOCTY.
0: HeT HeucnpaBHOCTY
1: €CTb HEMCNPABHOCTb
Bit0: HevcnpaBHOCTb BXOA. ONTOBOMOKOHHOWA
rpen. Ase cBsA3u 6noka
P09.17 He”%;%?(?; e Bits: HEeWUCNPaBHOCTb MCXOA. ONTOBOOKOHHOM 0x0000-0xFFFF | 0x0000

CcBsi3n Broka
Bit2: 6rok He rotos
Bit3: noBbIleHHOE HanpskeHWe broka
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MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH
KOA,

HaumeHoBaHue

MoppobHoe onucaHne napameTpoB

[OunanasoH
HaCTPOWKM

Mo
YMONYaHMIO

Bit4: noHwxeHHoe HanpshxeHue Grioka

Bit5: HeucnpaBHOCTL NUTaHKS Onoka

Bit6: neperpes 6noka

Bit7: sawwmta ot 06pbIBa BXOA. a3kl 6noka
Bit8: 3awwmTa o1 06pbIBa BXOA. NUTaHMs 6roka
Bur 9: cboir ACI

BuT 10: cboit ACO

Bit11: noBbiweHHoe HanpsikeHue AO Brioka
Bit12: HecooTBeTCTBME BrOKa

Bit13: HekoppekTHbI 6ainac broka

Bit14: peseps

Bit15: peseps

Bit16: VCE ¢hasbl R kom. Brioka

Bit17: VCE dhasbl S kom. 6noka

Bit18: VCE ¢hasbl T kom. brioka

Bit19: HencnpaBHOCTbL NpK NPOBEpPKE TOKa
neps. 06MOTKW TpaHCopmaTopa

Bit20: owwbka 3abnok. dhasbl

Bit21: neperpes neps. 06MOTKI KOMMYTaLMK
Bit22: peseps

Bit23: peseps

Bit24: owwubka pacyeTa Hyneit

Bit25: ceeptok AO

P09.18

Mpen. ase
HeMcnpaBHOCTH
Homepa 6roka

Ecrnu Homep HencnpaBHOro YCTPONUCTBa paBeH
0, aT0 03HAYaeT, YTo HeMcnpaBHOCTH
YCTPOWCTBA HET;

€CMNKW He HOIMb

A1-A12:1-12

B1-B12: 13-24

C1-C12: 14-36

0-36

OtobpaxeHne Homepa 6noka mepBbix ABYX HeucnpaBHocTeil. Ecnu Homep Oroka HeucnpaBHocTu paseH 0, aTo
03HaYaeT, YTO HEMCNPaBHOCTU HET; €CNK OH He paBeH 0, TO 1-12 cOOTBETCTBEHHO 03Hau4aeT, uTo Grnoku A1-A12 dasbl
A HeucnpasHbl, 1 13-24 03Ha4alT COOTBETCTBEHHO Brokn B1-B12 a3kl B. B cryyae BOHUKHOBEHUS! HEUCTPABHOCTH

umdbpel 25-36 cooTBETCTBEHHO 0603HauatoT, 4To 6nokn C1-C12 asbl C HencnpasH..

COCTOSHWSI YCKOPEHMS

nnn 3amenneHnsa

2: 3amefneHune

®yYHKLUMOHANbHbIN [nana3oH Mo
HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB -
Koa HaCTPOWKN | yMOMYaHuio
HeEfneiBiZim 0: nocTosiHHAs CKOpPOCTb
P09.19 P 1: yokopeHue 0-2 0

OtobpaxaeT coCTosiHME YCKOPEHUS 11 3aMeaeHNsi CUCTEMbI PErynMpOBaHUst CKOPOCTW C NMEPEMEHHOI YacToToi BO
BPEMS NepBbIX ABYX OWMGOK: 0 - NOCTOSHHAS CKOPOCTb, 1 - YCKOPEHUE, 2 - 3aMeAneHue.

®YHKLMOHANbHbIN H Ownana3oH Mo
auMeHoBaHue Moapo6Hoe onncaHue napameTpoB »
KOA HaCTPOMNKM YMOMNYaH1o
Mpen. ose
P09.20 HeucnpasHoctn  |0,00My-P00.10 0,00-P00.10 0,00ly
4acToTbl paboTbl
lNpen. oge
P09.21 HeucnpasHocTm yet. |0,00Mu-P00.10 0,00-P00.10 0,00y
4acToTbl
lMpen. ase
P09.22 HeucnpasHocTH BoiX. |0,0-6553,5A 0,0-6553,5 0,0A
TOKa
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®yHKUMOHANBHbIN
KOA,

HaumeHoBaHue

MoppobHoe onucaHne napameTpoB

[OunanasoH
HaCTPOWKM

Mo
YMONYaHMIO

P09.23

lNpen. age
HeNCnPaBHOCTM BbiX.
HanpsiKeHNs

0-65535B

0-65535

0B

P09.24

lNpep. oge

HeucnpaeHocTv Bxoa,. |0,0-6553,5A

TOKa

0,0-6553,5

0,0A

P09.25

lNpep. oge

HewcnpaBHocTy Bxog. |0-65535B

HanpaxeHna

0-65535

0B

P09.26

lNpen. age
HeMCnpaBHOCTH
HaNpsKeHUs! Mo LWHe
tnoka

0-65535B

0-65535

0B

P09.27

lNpen. age
HeMCnpaBHOCTH
TemnepaTypbl Onoka

0,0-6553,5°C

0,0-6553,5

0,0°C

P09.20-P09.27 otobpaxatoT 4acToTy, HanpsbkeHWe, TOK, TEMNepaTypy arperata 1 Opyrylo MHGOpMaUmMio O nep.bIX

[ABYX HENCMPABHOCTSAX MO 3anpocy Mosb30BaTens.

OYHKUNOHANbHbIA
Koa

HaumeHoBaHue

Moapo6Hoe onucaHne napameTpoB

Ovnana3oH
HaCTPOWKM

Mo
YyMON4YaHuIo

P09.28

Mpen. ase
HeWcnpaBHOCTM
COCTOSIHIS BXO[.
CUCTEMHOMN KNeMMbI

0x0000-OxFFFF

0x0000-OxFFFF

0x0000

P09.29

lMpen. aBe
HeWcnpaBHOCTM
COCTOSIHMS BXOQ.
Knemmbl
nonb3oBaTtens

0x0000-OxFFFF

0x0000-OxFFFF

0x0000

P09.28 - npen. OBe HeMCrpaBHOCTWM COCTOSHWSI BXOA. CUCTEMHOM KNMEMMbl B LIECTHafLATepU4HON CUCTEME.
Otobpaxaet coctosiHne 10 BbIXOAHBIX KIEMM CUCTEMBI BO BpeMs MepBbIX ABYX HewcnpasHocTel. Koraa BbixogHas
Knemma BKIMHOYEHA, COOTBETCTBYHLLMIA el BuUT paBeH 1, a korga BblknoyeHa - 0. 3T0 3HAYEHWe NO3BONSET NOHSATH
COCTOSIHME LMPOBOrO BXOAHOMO CUrHaNa CUCTEMbI MPY BO3HUKHOBEHUM HEUCTIPABHOCTW. [opsgok:

Bit15 Bit14 Bit13 Bit11 Bit10 Bit9 Bit8
Peseps Peseps Peseps Peseps Peseps Peseps S10 S9

Bit7 Bit6 Bit5 Bit3 Bit2 Bit1 Bit0
S8 S7 S6 S4 S3 S2 S1

P09.29 - npen. ABe HEMCNPaBHOCTM COCTOSHWS BXOZ. CMCTEMHOM KMEMMbl B LIECTHAOUATEPWUYHONW CUCTEME.
OtobpaxaeT cocTosiHe 12 BbIXOAHBLIX KNEMM MOMb30BaTeNsl BO BPEMS MepBbIX [BYX HeucnpasHocTen. Korga
BbIXOZHas KeMMa BKITIOYEHA, COOTBETCTBYHOLLMIA €/ BUT paBeH 1, a koraa BbIkodeHa - 0. AT0 3Ha4eHne No3BonseT
MOHSATb COCTOSHME LichpOBOro BXOAHOMO CUrHana nonb30BaTensi npu BO3HUKHOBEHUM HEMCMPABHOCTH. Mopsgok:

Bit15 Bit14 Bit13 Bit11 Bit10 Bit9 Bit8
Peseps Peseps Peseps Peseps S12 S11 S10 S9
Bit7 Bit6 Bit5 Bit3 Bit2 Bit1 Bit0
S8 S7 S6 S4 S3 S2 S1
®YHKLMOHANbHbIN HaumeHoBaHme Moapo6Hoe onucaHue [nana3oH Mo
Koa napameTpoB HaCTPOWKM yMOMYaHuio
P09.30 Mpen. ABe HEMGNPABHOCT o, 0. FFFF 0x0000-0xFFFF | 0x0000
COCTOSIHUSA BbIXOZHOIA
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®yHKUMOHANbHbIN HanMeHoBaHMe Moapo6Hoe onncaHue [nana3oH Mo
koA napameTpoB HacTPOWKM YMOJNT4YaHMIo
KIeMMbl CUCTEMBI

Mpea. ABE HENUCTPABHOCTH

P09.31 COCTOSIHUS BbIXOLHON 0x0000-0xFFFF 0x0000-0xFFFF 0x0000
Knemmbl nonb3osarens 1
lNpea. ABe HEMCNPaBHOCTY

P09.32 COCTOSIHWSA BbIXOHOM 0x0000-0xFFFF 0x0000-0xFFFF 0x0000
KnemMMb| nonb3oBarens 2

P09.30 - npen. ABe HEMCNpaBHOCTW COCTOSIHUS BbIXOZ. CACTEMHOW KNEMMbl B LUECTHAALATEPUYHON CUCTEME.
OTobpaxaeT COCTOsHME 8 BLIXOOHbLIX KNEMM CUCTEMbI BO BPeMs MepBbIX ABYX HeucnpaBHocTel. Korga BbixopHas
Knemma BKIHOYEHA, COOTBETCTBYHOLLMIA et OUT paBeH 1, a koraa BbiknoyeHa - 0. TO 3HaYeHWe NO3BONSET NOHATb
COCTOSIHWE LchPOBOTO BbIXOAHOTO CUTHANa Npy BO3HUKHOBEHWM HEUCTPaABHOCTM. [lopsaok:

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
Peseps Peseps Peseps Peseps Peseps Peseps Peseps Peseps
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Peseps Peseps Peseps Peseps RO4 RO3 RO2 RO1

P09.31 n P09.32 - npen. OBe HEUCNpaBHOCTW COCTOSHWA BbIXOA. KNEMMbl NMONb30BaTeNs B LIeCTHALLATEPUYHON
cucteme. OTODpaxaeT COCTOsHME 22 BbIXOOHLIX KNEMM CUCTEMbl BO BPeMS MEPBLIX ABYX HeucnpaBHocTed. Korga
BbIXOAHAA KNeMMa BKJT0YeHa, COOTBETCTBYHOLLMIA el OUT paBeH 1, a koraa BhIKMo4eHa - 0. ATO 3HaYeHne NO3BONSET
MOHSATb COCTOSIHME LGhPOBOTO BBIXOAHOTO CUrHaNa npu BO3HUKHOBEHMM HEUCTIPABHOCTW. [opsigok:

e P09.31 o3HavaeT

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
RO16 RO15 RO14 RO13 RO12 ROT1 RO10 RO9
Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1 Bit0
RO8 RO7 RO6 RO5 RO4 RO3 RO2 RO1
e  P09.32 o3HauaeT
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
Peseps Peseps Peseps Peseps Peseps Peseps Peseps Peseps
Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1 Bit0
Peseps Peseps Peseps Peseps R0O20 RO19 RO18 RO17
®YHKLMOHANBHbIN Ounana3oH Mo
HaumeHoBanue  |[logpoGHOe onucaHue napameTpoB .

Koa HaCTPOUKHU yMOJT4aHUK
P09.33 Mpea. e O 0x0000-0xFFFF 0x0000-OXFFFF | 0x0000
P09.34 "pea. Moapy e |OX0000-OXFFFF 0x0000-OxFFFF | 0x0000
P09.35 Mpen, Tun 0x0000-0xFFFF 0x0000-0xFFFF |  0x0000

HeucnpasHocT ARM 1
P09.36 Mlea. i |0x0000-0xFFFF 0x0000-OxFFFF | 0x0000
HencnpasHocT ARM 2
P09.37 Mpep. oo 1" 0x0000-OXFFFF 0x0000-OXFFFF | 0x0000
P09.38 Mpen. '%i‘g‘j(lpgﬁ‘”wb 0x0000-0xFFFF 0x0000-0xFFFF |  0x0000
P09.39 lpen. HOMED Iz o uro P09.12
HENCNpaBHOro onoka
lMpen. HeucnpasHoCTb |0: NOCTOSIHHAs CKOPOCTb
P09.40 YCKOPEHUS unm 1: yckopeHue 0-2 0
3ameaneHus bnoka |2: 3ameaneHve
P09.41 Mlpen. HeucnpasoCTs |, ooy pg 1 0,00ru-P00.10 | 0,00ry
4acToThbl paboThl
P09.42 Mpen. HEMCNPaBHOCTs |4 oo pg 1 0,00r4-P00.10 | 0,00ry
YCT. 4acCTOThl
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HENCNPaBHOCTH

®yHKUMOHANbHbIN Inana3soH Mo
o HaumeHoBanue  [[logpoGHOe onucaHWe napameTpoB HACTPOVKN yMOnYaHmio
P09.43 [pen. HeMenpaBHoCTe | 1 eeps 5 0,0-6553,5 0,0A
BbIX0O[. TOKa
P09.44 "pep. HeUCNpaBHOCTS | e 0-65535 0B
BbIXOA. HaNpsAXeHusa
P09.45 Bxop. ToK npu npea. |, 4 geea 5p 0,0-6553,5 0,0A
HenCcnpaBHOCTU
P09.46 BXOA. HaMpXeHWE NPH | 65535 0-65535 0B
npen. HeUcnpaBHOCTU
lNpea. HeucnpaBHOCTb
P09.47 HanpsxeHus no wiuHe |0-65535B 0-65535 0B
Bnoka
P09.48 Mpe. HeuenpaBHOCTb | 1 eegs o 0,0-6553,5 0,0°C
Temnepatypbl b1oka
lNpea. HemcnpaBHOCTb
P09.49 COCTOSIHWS BXO/, 0x0000-0xFFFF 0x0000-0xFFFF 0x0000
Knemmbl CUCTEMbI
Mped. HencnpaeHOCTb
P09.50 COCTOSIHWS BXO/, 0x0000-0xFFFF 0x0000-0xFFFF 0x0000
KneMMmbl nonb3oBaTtend
ﬂpe,q. HencnpaBHOCTb
P09.51 coctoaHus Bbixod.  |0x0000-OxFFFF 0x0000-0xFFFF 0x0000
KnemMmbl CUCTEMBI
CocTosiHMe BbIXOA.
P09.52 KIIBMIS! MIORBIOBATEN |5 0000-0xFFFF 0X0000-OxFFFF | 0x0000
npu npea.
HeucnpaeHOCTK 1
CocTosiHMe BbIXOA.
P09.53 KIIBMIS! MIORBIOBATEN |5 0000-0xFFFF 0X0000-OxFFFF | 0x0000
npu npea.
HeucnpaBHoCTH 2
Onucaxve Takoe xe, Kak y Nped. AByX HeucnpasHOCTEN HoMepa bnoka.
®YHKLMOHANBHbIN [nana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -

Koa HACTPOUKKN yMOJ14aHUio
P09.54 Tek “eBCS”F‘,’fB”OC“’ 0x0000-0xFFFF 0x0000-0xFFFF |  0x0000
P09.55 Tex. ”eg‘g”F‘,’SB”OC“’ 0x0000-OXFFFF 0x0000-0xFFFF |  0x0000
P09.56 Tex. Tun 0x0000-OxFFFF 0x0000-0xFFFF |  0x0000

HencnpasHocT ARM 1
P09.57 Tex. Tun 0x0000-OXFFFF 0x0000-0xFFFF | 0x0000
HeucnpasHocT ARM 2
P09.58 Tek ”gﬁ‘(‘;""f”oc“’ 0x0000-OxFFFF 0x0000-0xFFFF |  0x0000
P09.59 Tex. ”gﬁg‘;‘;a;”wb 0X0000-OXFFFF 0x0000-0xFFFF |  0x0000
P09.60 Homep 6noka npm Tex. 0-36 0-36 0
' HENCNPaBHOCTH
CocTosHue yckopeHust |0: MoCTOsIHHAs CKOPOCTb
P09.61 UV 3ameanenus npu |1: yckopenue 0-2 0
TEK. HEUCNPABHOCTU  |2: 3amMefneHne
P09.62 acrora pabora npu g 51, _pgg 19 0,00-P00.10 | 0,00My
TEK. HEUCMPaBHOCTU
P09.63 yer. uactora npw Tek. | oy pgg 19 0,00-P00.10 | 0,00y
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®yHKUMOHANbHbIN
Kopg,

P09.64

[OunanasoH Mo

HanmeHoBaHu Mn H nucaHue napameTpoB <
auMeHoBaHue oApobHoe onncaHue napameTpo HACTPOWKM | yMONYaHMIO

Bbixoa. TOK npu Tek.
HEeWCNpaBHOCTM
Bbixog. HanpspkeHue
P09.65 Mpu Tex. 0-65535B 0-65535 0B
HEWCNpaBHOCTM
Bxoga. Tok npu Tex.
HeWCrnpaBHOCTM
Bxogn. HanpsbxeHve npw
TEK. HEMCMPABHOCTY
HanpsbkeHue WiHbl
P09.68 Brnoka npu Tex. 0-65535B 0-65535 0B
HeWCrnpaBHOCTM
Temnepatypa 6roka
P09.69 Mpu TeK. 0,0-6553,5°C 0,0-6553,5 0,0°C
HEeMCnpaBHOCTH
CocTosiHMe BXOf.
P09.70 knemmbl cuctemel npu |0x0000-0xFFFF 0x0000-0xFFFF 0x0000
TEK. HEMCMPABHOCTH
CocTosiHue BXog.
KNeMMbI Nonb3oBaTens
Mpu TeK.
HEeWCnpaBHOCTH
CocTosiHWe BbIXoA,.
P09.72 knemmbl cuctemel npu |0x0000-0xFFFF 0x0000-0xFFFF 0x0000
TEK. HEVCMPaABHOCTM
CocTosiHWe BbIXoA,.
KnemMbl Nonb3oBaTens
Mpw TeK.
HeucnpasHoCTH 1
CocTosiHuEe BbIXOA.
KnemMbl Monb3oBaTens
Mpu TeK.
HeucnpaBHoCTH 2
P09.75 Peseps 0-65535 0-65535 0

Onucaxve Takoe xe, Kak y Nped. AByX HeucnpasHOCTEN HoMepa bnoka.

0,0-6553,5A 0,0-6553,5 0,0A

P09.66 0,0-6553,5A 0,0-6553,5 0,0A

P09.67 0-65535B 0-65535 0B

P09.71 0x0000-OxFFFF 0x0000-OxFFFF 0x0000

P09.73 0x0000-OxFFFF 0x0000-OxFFFF 0x0000

P09.74 0x0000-OxFFFF 0x0000-OxFFFF 0x0000

pynna P10 Mpynna ynpaBnexus PID

PID-perynupoBaHue - 3T0 pacnpoCTpaHeHHbI METOA, UCNONb3YEMbIN 4715 YNPaBNEHNS TEXHOMOTMYECKUM MPOLLECCOM.
OH perynupyeT BbIXOAHYK 4acTOTy CUCTEMbl PErynuMpoBaHWst CKOPOCTW C MEPEMEHHON 4YacTOTOM, BbIMOMHSS
NpONopLMOHanbHbIe, MHTErparnbHble 1 auddepeHLmansHble onepawyi Hag OTKNOHEHWEM MEXy CUrHanomM obpaTHoi
CBS3N PErynMpyemMoi BEMUYMHbI U CUrHaNoM LENeBON BENUYMHLI AN POPMMPOBaHWS cucTema obpaTHOM CBA3w,
Nno3BOMNAOLLASA CTabMNN3MPOBaTb KOHTPONMPYEMOE KOMMYECTBO Ha LieneBoM ypoBHe. OH MOAX0AuUT NS ynpaBneHns
npoteccamu, Taknmmn KaK ynpasnexHue pacxonom, perynuposaHune OaBlieHusa n perynuposaHune
TeMI'IepaTypr.EJ'IOK-CXGMa OCHOBHOTO MpuHUUNa ynpasneHua nokadaHa Ha PUCYHKE HUXeE.
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Yer.
BEMYMHA

(B npouenTax)

Pwc.6-26 bnok-cxema PID-perynsitopa npouecca

+
nuo

(B npoueHTax)

Yer.
yacrtoTa

BbixogHas
yacroTa

ATTTOPUTM
npasnexna

BonHogoit

dunTp Benuumna OC

F

DyHKUMOHANBHbIN
Kop

HaumeHoBaHue

Nonpo6Hoe onncaHne napameTpoB

Mo
YMOMNYaHuIo

Onana3oH
HaCTPOMKM

P10.00

McTouHuK 3apanHus
PID-perynstopa

0: ycT. dyHkumoHanbHoro koga (P10.01)
1: ycT. aHanorosoro kaHana Al1

2: yCT. aHanorosoro kaHana Al2

3. ycT. aHanorosoro kaHana Al3

4: 3apaH aHanoroBbIv kaHan Al1+Al2.
5: 3apaH aHanoroBbIn kaHan Al2+Al3.
6: 3aaaH aHanoroBbIn kaHan Al3+Al1.
7: Peseps

8: yCT. MHOrOCTYNEHY. CKOPOCTM

9: yct. Modbus

10: PROFIBUS/PROFINET 3amaH

0-10 0

Korga ncTouHmk yacToThl BeibupaeT 3agaHHbin PID, To ectb P00.06=6, aTa rpynna gyHKUmMiA BCTynaeT B cuny. 7ot
napameTp onpegenseTr uUeneson obbem npouecca PID paHHOro kaHana. 3ajaHHas LeneBas BenMuMHa
PID-perynsaTopa npouecca SiBNseTcs OTHOCUTENbHON BenuumHon, a yctaHosneHHoe 100 % cootsetcteyeT 100 %
curHana obpaTHOM CBA3N ynpasnsemon cuctembl. Cuctema Bcerga pabotaeT Ha OCHOBE OTHOCUTENbHBIX 3HAYEHUI
(0-100%). B ycnosusix no ymonuaHuio kaxzgoe 3agaHue PID u 100% BenuunHel obpatHoit cBsisu cooteeTcTayioT 10 B.

MpumeyaHue: MHOrOCETMEHTHOCTb MOXET BbITb AOCTUrHYTa NyTeM YCTaHOBKW napameTpoB rpynnbl P11, a 3aTtem
BbIGOpa TEKYLLIEro UCTIONHSIEMOrO CErMEHTa Yepes TepMuHan.

®yYHKLUMOHANbHbIN [nana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
Kop HacTPOMKW | YMONYaHUIO
P10.01 ”OKa”b”aF,’]gpe”' Y€T-10,0%-100,0% 0,0-100,0 0,0%

Ecnn Bbibpan P10.00=0, LeneBbiM UCTOYHUKOM SIBMSIETCS HACTPOMKa (PYHKLMOHAMBHOMO Koda, M 9TOT napametp
HeobxoaMMo yCTaHoBWTL. ba3oBoe 3HaYeHne 3TOro NnapameTpa - 370 BeNMYMHa 06paTHOM CBSA3N CUCTEMDI.

DyHKUMOHANBHbIN
Kog

HaumeHoBaHue

Moapo6Hoe onucaHue napameTpoB

Mo
YMONYaHMIo

Ovnana3oH
HaCTPOWKM

P10.02

McTouHmk obpaTtHoM
cesau PID

0: obpaTHas cBsi3b aHanoroBoro kaHana Al1.
1: obpaTHas cBs3b aHaNoroeoro kaHana Al2.
2: ObpaTHas cBs3b aHarnoroBoro kaHana Al3
3: obpaTHas CcBA3b aHAroroBoro kaHana
Al1+AI2.

4: obpaTHas CBA3b aHANOroBOro kaHana
AI2+AI3.

5: 3apaH aHanoroBbIn kaHan Al3+Al1.

6: Peseps

7. ObpatHas ces3b Modbus

8: yc1. PROFIBUS/PROFINET

0-8 0

Vcnonb3yiTe 3T0T NnapameTp Ans Boibopa kaHana obpatHom caa3u PID-perynstopa.

MpumevaHue: ykasaHHbIl kaHan W kaHanm 0OpaTHOM CBS3W He MOTYT MepekpbiBaThCsl, B MPOTUBHOM Cryvae
PID-perynsitop He CMOXET 3PdEeKTMBHO YNPaBISTLCA.

-116-



Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000 MogpobHoe onucaHme hyHKUUIA

CIRLITCIENTATL, HaumeHoBaHue MoppobHoe onucaHne napameTpoB nuanasP H 13
Kon HacTpPOWKM  |yMONYaHUIO
P10.03 PID-BbIxogHas 0 nonox. Bbixod. PID 0-1 0
xapaktepuctuka  |1: otpuu. Bbixog. PID

0: BbixogHom curHan PID-perynatopa nonoxwutenbHbld.Koraa curHan obpaTHOW CBA3M MPeBbIWAET 3adaHHbIN
PID-perynatop, 3afaHHas 4acToTa CWUCTEMbI PerynupoBaHus CKOPOCTM C MNEPEMEHHOW YacTOTOM [JOMKHa
yMeHbLUaTbCs, YTobbl PID-perynstop goctur 6anaxca.

1: BbixogHoi curHan PID-perynsitopa WMeeT oTpuuaTtenbHble xapaktepuctuku. Korga curHanm obpaTHoM CBsisu
npeBbilaeT 3agaHHoe 3HauveHne PID-perynstopa, HeobXxoOumO YBENMUWTL 3adaHHYI0 4acTOTy CUCTEMb
PerynmMpoBaHns CKOPOCTM C NePeMeHHON YacToTon, utobbl PID-perynstop goctur 6anaHca.

DyHKUMOHANBHbIN HaumeHoBaHMe Moapo6Hoe onucaHue Ownana3oH Mo
Kon napameTpoB HacTPOMKW  |yMOMNYaHMIo
P10.04 Koadphmupment yeunenms (Kp) 10,00-100,00 0,00-100,00 1,00
P10.05 Bpems unterpuposanus (Ti)  0,01-10,00¢ 0,01-10,00 050c
P10.06 Bpews ””‘*’qz?z‘;”””p“a“”” 0,00-10,00¢ 0,00-10,00 0,00

PID-perynatop sBnsetca Haubonee 4acTo  WCMOMb3yeMbIM  METOAOM  YNPaBMEHWS  TEXHOMOrMYECKUMM
npoueccamu.Kaxaas ero 4actb UrpaeT CBOK ponb.Huxe NpUBOAMTCS KpaTkoe BBEAEHWE B NPUHLMN paboTbl U METOS,
perynupoBKu:

MponopuyoHansHas perynuposka (P): Koraa CyLLeCcTBYET OTKITOHEHUE MeXAY CUrHanom obpaTHOI CBSA3W 1 3aAaHHbIM,
BbIXOQHOW CWrHan npeactaBnsieT coboi BENWYMHY KOPPEKTMPOBKM, NPOMOPLMOHANBHYID OTKMOHEHMo. Ecrm
OTKIOHEHWE NOCTOSHHOE, BEMUYMHA KOPPEKTUPOBKM Takke SBNAETCS NOCTOSHHOMW. ponopumoHanbHas perynmposka
MOXeT ObICTPO pearnpoBaTb Ha M3MEHEHWs 06paTHOM CBA3W, HO cama no cebe NPONopLMOHanbHas perynmpoeka He
MOXeT 0DecrneunTb MNaBHbIA KOHTPONb. Yem Gonblue MpOnopuUMOHarbHbIA KO3MULMEHT YCUNEHUs, TEM Bbille
CKOPOCTb PEryNMPOBKA CUCTEMBI, HO ECNMM OH CIULWKOM BEnuK, BO3HMKHYT konebaHus. MeTog perynupoBKu
3aKnyaeTcs B TOM, YTOObl CHayana YCTaHOBUTb BPEMS WHTErpUpoBaHWs Ha 60Mblioe Bpems, a Bpems
avddepeHLmana Ha Hormb. Mcnonb3yinTe TOMbKO NPOMOPLMOHANBHYKD PeryniMpoBKy Ans 3anycka CUCTEMbI, U3MEHUTE
pasmep 3afaHHOM BENWYMHbI W Habniogante CTabunbHOE OTKMOHEHME (CTATMYECKYK PasHWLy) Mexay curHanamu
obpaTHOi CBA3W. cUrHan W 3agaHHylo BennymHy.Ecnm ctatudeckas pasHuua B HampaeneHun W3MeHeHUs 3agaHHOM
BEMVYMHbI (HanpyUMep, eCcnin Bbl YBENWYMBAETE 3aaHHyI0 BEMUUMHY, @ BenuuMHa 0DpaTHOM CBSA3W BCerga MeHbLue
3aaHHOM BEMWYMHbLI NOCNe CTabunusaumm CUCTEMbI), MPOLOSKANTE YBENMYMBATL NPOMOPLMOHANBHOE YCUNEHWE, B
MPOTMBHOM Cfy4ae YMeHbLUWNTE NPONOPLMOHANbHOE YCUNEHWE U MOBTOPSATE OMMUCAHHBIA BhILLE NPOLECC A0 TEX Mop,
noka CraTuyeckas pasHuLa He CTaHeT OTHOCUTENbHO HebOoMbLIOW (MPOCTO CHOXHO YDeauTbCs B OTCYTCTBUW
CTaTN4ECKOM pasHuLbl BOOBLLE).

Bpems uHTerpupoBanms (I): korga CywecTByeT OTKMOHEHWE Mexay 0BpaTHOW CBS3bIO W 3a4aHHbIM 3HAYEHWEM,
BEMNMYMHA KOPPEKTMPOBKM BBIXOAHOTO CUrHaNa NOCTOSHHO HaKkannmBaeTcs. ECnm 0TKMOHEeHME COXpaHseTcs, BenmimHa
KOPPEKTUPOBKM MPOLOSIKAET YBENUYMBATLCA A0 TEX MOP, NOKa OTKMOHEHME HE UCHE3HET. VHTerpanbHbIi perynaTop
MOXET 9(PPEKTUBHO YCTPAHWUTb CTATUYECKYK) OWMOKY. Yem MeHblue BpEMSi MHTErpupoBaHUs, TeM CumnbHee
WHTerpanbHblil addekt. OpHako, €CnM WHTerpanbHbld PErynaTop CAWWKOM CWieH, NPOW30oWMAeT MOBTOpHOE
nepeperynupoBaHne, YTo CAenaeT cucTeMy HecTaburbHOW [0 TeX Mop, Moka He BO3HWKHYT kornebaHus.
Xapaktepuctuka konebaHuit, BbI3BaHHbIX CIIMLIKOM CUMbHBIM MHTErpanbHbIM SQEEKTOM, 3aKM4aeTcs B TOM, 4TO
curHan obpaTHoi CBsA3N konebneTcs BBEPX M BHM3 HA 3afaHHyl) BEMUYMHY, a amnnuTyga konebaHuit nocTeneHHo
YBENUYMBAETCS, NOKa He HauHeT konebaTtbes. [apameTp BpEMEHM WHTErpupoBaHns 0BbIYHO perynupyetcs OT
BonbLUOro K Manomy, a BpeMsl MHTErpUpoOBaHUS MOCTENEHHO perynupyeTcsl, YTobbl Habmogath 3GheKT HaCTPOMKN
CUCTEMBI, MOKa CTabuIbHas CKOpOCTb CUCTEMBI He ByaeT COOTBETCTBOBAThL TpeOOBaHMSAM.

OuchbeperumansHoe Bpems (D): Koraa obpaTHas CBA3b M3MEHSIETCS C 3aA4aHHbIM OTKIIOHEHWEM, BBIXOAHOW CurHan
npeacTaBnsieT CobOM BenuuMHY KOPPEKTMPOBKM, NPOMOPLMOHANBHYK) CKOPOCTWM W3MEHEHMS OTKMOHEHWs. 3JTa
BENMYMHA KOPPEKTMPOBKM CBSA3aHA TOMbKO C HAaNpaBNeHWEM W Pa3MEPOM N3MEHEHUS OTKMOHEHUS N HE UMEET HUYEro
obLUero ¢ HanpaBneHue W pasMmep camoro OTKMOHeHUs. PyHKUMS auddepeHLmanbHON perynmpoBKkX 3akniodaeTcs B
HacTpolike B COOTBETCTBMM C W3MEHSIIOLLENCH TEHOEHUMEN NPU UBMEHEHWN curHana obpaTHOM CBA3W, TEM CaMbIM
nogaBnss W3MeHeHWe curHanma obpaTHoit cBasu. Yem OGonblie AnddepeHUnanbHoe BPeEMS, TeM  CUNbHEee
anddepeHumanbHblin adekT. TMoxanyiicta, ucnonb3yite auddepeHLmanbHblii Perynsatop ¢ OCTOPOXHOCTbIO,
MOCKONbKY AnddepeHLmanbHas perynimpoBka MOXeT NErko yCunuTb NOMEXmM B cucteme, 0cobeHHo nomexm npu bonee
BbICOKMX M3MEHEHMSIX 4aCTOTbI.

Hactpoiika napameTpos PID:
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CyU.l'eCTByeT MHOXeCTBO METOO0B HaCTpOVIKVI napameTpoB PID, cpeaun KOTopbIX Hanbonee pacnpoCTpaHeHHbIM
AMMNNPUYECKUM METOOO0M I'Ip06 1 oLMBOK ABNAOTCS cneaywollpe aTtanbl:

(1)MoaTBepxaeHune koachduumeHTa yeunenms Ha Boixoae P

[Mpu onpegeneHun NponopLMOHanbHOM yeuneHns P cHavana yaanatoT uHTerpan v auddeperuman, 1o ectb Ti=0 1
Td=0, 4TobbI CCTEMY MOXHO ObINO PErynpoBaTh YACTO MPONOPLMOHANBLHO. HykHO ycTaHOBKTL Bxoa Ha 60-70 % oT
MakcuManbHO  [JOMYCTUMOTO  3HAYeHUs  CUCTEMbI, 3aTeM  NOCTENEHHO  YBENMYMBaTL  KOSULMEHT
nponopumoHansHocT P ot 0 o Tex nop, noka BbIXOAHOW CUrHam CUCTEMbI HEe HauHET konebaTbCsi; 3aTeM HYXHO
MOCTENEHHO YMEHbLUATb KOI(ULMEHT NPONOPLMOHANLHOCTY P, noka konebaHns CUCTEMbI He UCYE3HYT, 1 3anmucaTh
ycuneHne nponopumm P. Torda YCTaHOBMEHHBIA MpOMOpUMOHanbHbIi  koadduumeHT coctaBut 60%-70% ot
MPONOPLMOHANBHOMO  KO3thdMLMEHTa, TakuM 00pa3oM HacTpolka NpPONOpLMOHANbHOTO  koadduumeHta Oyaet
3aBeplUeHa.

(2)MogTBEPXaEHME BPEMEHN UHTErpUPOBaHUS Ti

lMocne ycTaHOBKM KOS dhuLMeHTa NPONOPLMOHANBHOCTM YCTaHOBUTe AnddepeHLmanbHbli kKoagdhuumeHT Td paBHbIM
0, cnegyeT yCcTaHOBUTL KO3HMULMEHT NMPONOPLMUOHANEHOCTA PABHBIM 3HAYEHWIO, ONPEefeneHHOMY Ha NepBoOM aTane,
a Takke yCTaHOBUTL Donee BLICOKOE 3HAYEHWE WMHTErPanbHOMO koadduumeHTa Ti, @ 3aTeM MOCTENEHHO YMEHbLUMTbL
koachchuumMeHT nponopumoHansHocT Ti, noka cuctemMa He HauHeT konebartbes. 3aTeM HeobXoaMMO NOCTENEHHO
yBenuumBatb Ti 40 Tex nop, noka konebaHnsa He ncyesHyT. Torga MOXHO 3anucatb UHTErpanbHbIn koadduumueHT Ti.
YCTaHOBNEHHbBIA UHTerpanbHblid koadduumeHT coctasut 150%-180% OT TekyLlero WHTerpansHoro KoadduumenTa,
TakuM 06pa3oM HacTPOMKa MHTErpanbHOro KoadduumeHTa OyaeT 3aBepLueHa.

(3)Onpepenutb auddepeHumanbHbIn kKoadduumeHT Td

Boobuwe rosops, auddepeHumanbHbin koathduumeHT Td = 0. Ecnu Heobxoamumo fobasuTh anddepeHumanbHoe
[enCcTBMe, METO HaCTPOMKM TaKOM Xe, Kak MEeTod MpOonopLMOHanbHOro koadduuneHta P uHTErpanbHoro
koachdpuumenTa Ti, npuHuMas 30% kputudeckoro konebaHus.

(4)ToHkas HacTpoiika koadduumeHTa

lMocrne KOpPeKTMPOBKM BbilLeyka3aHHbIX k03dhULMEHTOB BO BpeMst paboTbl MOA Harpy3Kom Kakabld KOADULMEHT
HacTpamBaeTCs B COOTBETCTBUM C YCroBuAMK paboTbl 4O TeX Nop, noka He ByaeT AOCTUMHYT YAOBNETBOPUTENBHBIN
adcpekT ynpaeneHus. OnbITHbIE UHXEHEPbI MOTYT MPONYCTUTL MEPBble TPU Lara W HanpsMylo BbIMONHATE TOYHYH
HaCTpOWKy Ha OCHOBE amMMMpUYECKUX koadpduumeHTos PID.

DyHKUMOHANBHbIN HanmeHoBaHme Mogpo6Hoe onucaHue Ovnana3oH Mo
Koa napameTpoB HaCTPOWKN | yMOMYaHuIo
P10.07 Mepwog Beibopku (T)  0,01-100,00¢ 0,01-100,00 0,10c
lMpegen oTKNOHeHus i 0 i 0
P10.08 Bbixona PID-perynsiopa 0,0-100,0% (ycT. CTOYHMUK) 0,0-100,0 0,0%

Mepwog BbiGopkM (T): OTHOCUTCSA K NEproay BbIGOPKM BeNMYMHbI 0BpaTHOI CBs3N.Perynsatop cpabaTbiBaeT oauH pas B
Kaxabli nepuog BbiGopku. Yem Gonblue nepuop, BbIGOPKM, TEM MEANEHHee OTKIMK.

Mpegen oTknoHeHus PID-perynupoBanus: MakcumarnbHO — JOMYCTUMOE  OTKOHEHME  BbIXOQHOMO  3HAYEHUs
PID-cucTembl OTHOCUTENBHO 3a4aHHOr0 3HaYEeHWs 3aMKHYTOrO KOHTYpa, Kak NokasaHo Ha puUCyHKe Hinke. B npeaenax
npegena OTknoHeHuss PID-perynstop npekpallaeT perynvpoBky; 3a npefenamy [uanasoHa  OTKIOHEHMS
PID-perynstop npekpaliaeT perynupoBKy. perynsatop Bo3obHoBnsieT paboty. [lpaBunbHas ycTaHoBKa 3STOrO
(DYHKLMOHAMNBHOrO KOAa MOXET OTPErynupoBaTh TOYHOCTb 1 CTabunbHOCTL PID-cucTeMbl.

Puc. 6-27 Baanmocssasb Mexay npegenom oTknoHenus PID-perynsatopa n
BbIXOJHOM YaCTOTOM CUCTEMbI YACTOTHOTO YpaBNeHNst
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MogpobHoe onucaHme hyHKUUIA

CIRTTTESTATL, HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB nuana3? H s
KoA HacTPOWKM  |yMOMNYaHMIo

3HaueHme obHapyxeHust | 0 i 0

P10.09 apapun OC 0,0-100,0% (ycT. MCTOUHHK) 0,0-100,0 0,0%

P10.10 Bpews ”pogeg"“ 0BPLIBA § ) 3600,0 ¢ (ycr. MeTouHNK) 0,0-3600,0 1,0c

3HayeHne obHapyXeHUs OTKMIOYEHUS 0OpaTHOM CBA3N: Paamep 3TOro 3Ha4eHMs] HAaCTPOMKM COOTBETCTBYET MOSTHOMY
AuanasoHy 3HaueHus obpartHon cssisu PID-perynstopa (100%). Korga 3apanHbin PID-perynsrtop AeicTBuTeneH,
cucTema Bcerga onpegensieT BenuuuHy obpatHon cesisu PID-perynsitopa. Koraa sHaueHue obpaTHON CBSI3M paBHO
Ecnu Bpemsi o6HapyxeHUst NpeBbILLAET BpeMsi 0BHApYXeHWs OTKMoYeHUs 06paTHON CBS3M, cUCTeMA COOBLUMT 06
owmbke oTKNIoYeHust obpaTHoil cesiau PID.

®YHKLUMOHANBHbIN Onana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB .
Kon HacTPOMKW | yMOMNYaHMIO
3HayeHre 0
P10.11 npoBykaeHst PID 0,0-100,0% (ycT. UCTOYHMK) 0,0-100,0 0,0
P10.12 Bpews 3anepiwu Havana, o 361 o 0,0-360,0 1,0c
cHa PID

3HaveHune npobyxaeHus Bo Bpems cHa PID: ecnu cuctema ynpaBneHusi CKOpOCTbio C Npeobpa3oBaHMeM YacToThl B
3TO BPeMsl HaxogMTCA B COCTOSIHUM CHa, Korga 3HadveHue obpaTtHoi cssu PID Bbilwe, yeM 3HadveHue cHa PID
(oTpuuUaTenbHble XapaKTepucTUKM) UnM  3HadyeHne obpaTHolm cBasu PID Hwxe, 4yem 3HauyeHne cHa PID.
(nonoxuTenbHble XapakTepucTuki), PID-perynarop akTueupyeTcs. 3TO BbIXOAHAS YacTOTa CUCTEMbI PerynnpoBaHms
CKOpPOCTW C NMEpPEeMEHHON YaCTOTON MOCTENeHHO yBenuumBaeTcs oT 0 yacToTbl 4O TEX Mop, noka obpaTHas CBA3b
PID-perynatopa cHoBa He JOCTUTHET 3adaHHoro PID-perynstopa.

Bpems 3agepxku 3anycka PID-pexuma; ecnm 310 BpeMs He paBHo 0, 3T0 03HavaeT, Yto dyHKUmus PID-cHa geicTByer.
B at10 Bpems, ecnu obpaTHas cBsasb PID-perynstopa gocturaeT 3apaHHoro PID-perynstopa u ctabunmsmpyertcs,
cuCTeMa MOLAEpXKMBAET TEKYLLYH0 BbIXOAHYI yacToTy.llocne nepuoda 3adepXki B PEXUME OXMAAHWS BbIXOAHAS
yacToTa CUCTEMbI PErynupoBaHUsi CKOPOCTW C MEpeMeHHOW YacToToi 3ameanseTcs Ao yactotel 0. Korma oHa
pocturaet yactoTbl 0, oH BxoguT B cocTosHKe cHa PID. lNoka PID cHoBa He npocHeTcs.

Puc. 6-28 Cxema dhyHKUmI cHa 1 npobyxaeHus Bo Bpems cHa B PID

A
BenunynHa OC Mpenen
Yor. OTKMOHEHMS
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\_/—

BpeMﬂt>

Kak nokasaHo Ha puCyHke Bbille, B KayecTBe MpuMepa [ aHanusa BO3bMWTE NONOXMTENbHbIE XapaKTEPUCTUKM
obpatHoit cesasu PID. [Mocne 3amycka CMCTEMbl BbIXOQHAs 4acTOTa HauMHAEeT YBEeNnW4MBaThbCH, M B 3TO BPEMS
HauMHaeT yBenuymBaTtbes 1 obpaTHas cesasb PID-perynsaTopa. Korga 3HayeHe obpaTHON CBA3W JOCTUrAeT 3afaHHOro
3HayeHns n cTabunusmpyeTcs B npegenax AuanasoHa OTKMOHEHMUs, CUCTEMA MOAAEPKMBAET TEKYLUYIO BbIXOAHYH
yactoTy.lNocne BpemeHn 3agepxku 3anycka PID-perynsatopa P10.12 BbixogHas Yactota cuctembl CHixaetcs o 0
4yacTOTbl B COOTBETCTBMM CO BPEMEHEM 3amedneHus. B 310 Bpemsi u3-3a MHEPUWMM CUCTEMbI OBpaTHas CBsi3b
PID-perynsitopa 6yneT MeaneHHo ymeHblaTbes. Korga obpaTtHas CBA3b YMEHbLUMTCA A0 3HaveHust npobyxaeHus
PID-pexuma P10.11, cuctema BbIBOAWTCH M3 COCTOSIHMS CHA, WM BbIXOAHAs 4acTOTa HAYMHAET CHMXKATbCS.
yBenuumBatb. B 310 Bpemsi obpaTHas cBa3b PID-perynatopa Takke COOTBETCTBEHHO YBEMUYWTCSA, NO3TOMY NpoLecc
MOBTOPSIETCS CHOBA.
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pynna P11 Mpynna ynpaBneHUa MHOrOCTYyneH4aToNn CKOPOCTLH

MHOrOCKOPOCTHOI , Ge3yaapHbI PeXMM UMEET HauBbICLIMIA NPUOPUTET.ECNIN CETMEHT CKOPOCTU MHOTOCKOPOCTHOTO
pexuma He paseH 0, [Jaxe €CnM WUCTOMHMKOM HACTPOMKM 4acToTbl unu PID-perynuposaHus  sBRslTCA
ApYyrYeKkaHanbIHaCcTPOIKA, CUCTEMA YNpPaBNEHWs CKOPOCTbIO C NpeobpasoBaHWEM 4acToTbl Mo-NpexHemy Gyaet
paboTaTb B MHOTOCKOPOCTHOM PEXUME.

Mpumeyanue: war 0 AeicTBUTENEH TOMBKO B TOM Cryyae, €CAM UCTOYHWMK HACTPOMKA YacTOTbl WM MUCTOYHMK
HacTpoiku PID-perynstopa ycTaHOBMEH Ha MHOMOCTYMNEHYATY0 HACTPOMKY CKOPOCTM.

Ecnmu uctounnkom Hactponku PID-perynstopa SBNSiETC MHOFOCKOPOCTHOM PEXWM, HAcTpOWKa MHOrOCKOPOCTHOMO

pexuma npegcraenset coboit NpoLEeHT HacTporku PID-perynsaTopa, a He NPOLEHT YacToTl.

DyHKUMOHANBHbIN Ounana3oH Mo
HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB »
KoA HacTpPOWKN | yMONYaHuIo
Cnocob nepepaum ,
. |0: yCT. Knemmbl
P11.00 MHOrOCTyneHyaTon |, y 0-1 0
1: YCT. @aHanoroBo BENUUMHbI
CKOPOCTH

Bbibop cnocoba HaCTpOIiki MHOTOCTYMEHYaTOR CKOPOCTHU.

0: Ons HacTpoikm knemmbl obpaTtutech K rpynne P05 ans nonyveHus nogpoBHoW wHgopmaumm o BbiGope
MHOTOCKOPOCTHOW KNeMMBI.

1: 310 aHanoroeas HacTpoiika.llogpobHyt MHopMaLmio 06 aHanoroBOM HACTPOIiKe CM. B HacTpoiike P11.17.

®YHKLUMOHANLHbIN [nana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -

KoA4 HaCTPOVIKVI ymonanmo
P11.01 M”Og‘;g;g';‘::“‘oam -100,0 g0 100,0% 100,010 1000 |  0,0%
P11.02 M”Og‘;ggﬂ‘i:”fa” -100,0 10 100,0% 1100,010100,0 | 0,0%
P11.03 M”Og‘;g;g';‘::“‘zam -100,0 g0 100,0% 100,020 1000 |  0,0%
P11.04 M”Og‘;gg'li:”;w” -100,0 7o 100,0% -100,0 g0 100,0 0,0%
P11.05 M”°£‘;g;’(’)‘l?:f“’* -100,0 70 100,0% 100,020 1000 |  0,0%
P11.06 M”Og‘;gg'li:“';m -100,0 10 100,0% 100,010100,0 | 0,0%
P11.07 M”°£‘;g;’(’)‘l?:"aam -100,0 70 100,0% 100,020 1000 |  0,0%
P11.08 M”Og‘;gg)'li:“'fm -100,0 10 100,0% 100,010100,0 |  0,0%
P11.09 M”°£‘;g;’(’)‘l?:";m -100,0 g0 100,0% 100,020 1000 |  0,0%
P11.10 M”Og‘;gg'li:“';m -100,0 10 100,0% 100,010100,0 |  0,0%
P11.11 M”%L%‘gggfb”;'gm -100,0 70 100,0% 100,020 1000 |  0,0%
P11.12 M”%:(‘(’)‘;ngfb”‘ﬁa" -100,0 1o 100,0% -100,0 a0 100,0 0,0%
P11.13 MH%L%CpngfbH:gTaﬂ -100,0 7o 100,0% -100,0 g0 100,0 0,0%
P11.14 M”%:(‘(’)‘;ngfb”‘;?a" -100,0 1o 100,0% -100,0 a0 100,0 0,0%
P11.15 MH%L%CpngfbH:ZTaH -100,0 7o 100,0% -100,0 g0 100,0 0,0%
P11.16 M”%:(‘(’)‘;ngfb”‘;?a" -100,0 0o 100,0% -100,0 a0 100,0 0,0%

P11.01-P11.16 gns onpefenenns 3Ha4eHUst HaCTPOMKN CKOPOCTU KaXOW CTYMeHM.
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000 MogpobHoe onucaHme hyHKUUIA

Ecnn ucTouHuKkoM HacTpoliku YactoTbl sBnseTcaMHorockopocTHol pexxum, 100,0% cOOTBETCTBYET MakcMansHOM
yactote P00.10.3HaK MHOrOCKOPOCTHOMO pexuma onpefensieT HanpasneHue BpalleHus.OTpuuatensHoe 3HaueHne
yKasbiBaeT Ha paboTy B NPOTMBOMONOXHOM HanpasneHun. MHOrocTyneHyaTas CKopoCTb HAaXOAUTCS B AuanasoHe - f
max - T max W MOXET YyCTaHaBNMBAaTbCH NNaBHO. [INs CMCTEMbI YacTOTHOTO YMPaBMEHUS C BbICOKOBOMbTHBIM
npeobpasoBatenem yactoTsl Goodrive5000 focTynHO 16 CTyneHen CKOpoCTM.

Puc. 6-29 Ilorvika paboTbl MHOrOCTYNEHYATON CKOPOCTY
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[nsi meToga HaCTPOWKM KMEeMM MHOFOCTYMEHYaTon CKOpOCTM CTymeHyaTasi CKOpoCTb MOXET ObiTb onpeaeneHa
HenocpeaCcTBEHHO Yepes 00beMHEHHOE COCTOSIHME BXOLHBIX KEMM MHOrOCTYNEHYaTo CKOPOCTM.

Mpeononoxum, uto S1-S4 ABNAOTCS BXOAHLIMM KNEMMaMK MHOTOCTYNEHYaToOM CKOPOCTM; MX B3aMMOCBSA3b CO
CTYMEHsIMM CKOPOCTW MoKkasaHa B Tabnuue Hwxe. MHOrOCTyneHYaThli NPOLEeCC YnpaBMneHnst CKOPOCTbi, HaNpumep
Puc. 6-29 nokasaHo .

S1 |OFF | ON |OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON
S2 | OFF | OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON
S3 | OFF | OFF | OFF | OFF | ON | ON | ON | ON | OFF | OFF | OFF | OFF | ON | ON | ON | ON
S4 | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | ON | ON | ON | ON | ON | ON | ON
yacte| 0 1 2 3 4 5 6 7 8 9 0 | 11 ] 12 13 | 14 | 15

[ns pexuma MHorocTyneHyaTon ckopoctuepes aHanorosblii kaHan (P11.17) cHauana BbiBepute MCTOYHUK

aHanoroBoOro BXOLHOrO CUrHama, a 3aTem onpegenute ckopoctb ero wara (P11.18-P11.33) Ha ocHoBe BXOAHOrO
aHaroroBoro 3HaveHus.

DYHKUMOHANbHbIN [wana3zoH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB »
Kog HacTpPOWKNW  |yMONYaHuio
Wctounuk Bxogd.  |0: ycT. aHanorosoro kaHana Al1
P11.17 aHanor. BenuyuHbl | 1: ycT. aHanorosoro kaHana Al2 0-3 0
' MHOrOCTyNeH4aTon |2: yCT. aHanoroBoro kaHana Al3
CKOpOCTH 3: HacTpolika aHarnorosoro kaHana Al4

P11.17 ucnonb3yeTcs ANs YCTaHOBKM MHOTOCKOPOCTHOIO MCTOMHMKA aHanorosoro BxoAa, korga P11.00=1, 1o ectb
3afaHbl aHanorosble Al1, Al2, Al3 nnun Al4.

DyHKUMOHANBHbIH HauMeHoBaHMe MoapobHoe onucaHue DM8I183PH Mo
koA napameTpoB HacCTPOWKM  |yMONYaHuIo
P11.18 CoorBercraylouias aHanorosas | 4 o 0 100,0% -100,0 a0 100,0 0,0%
BennymHa ctynexm 0
P11.19 CootaercTBylowas aHANOToBast | 404 (1o 400 0% -100,0 0 100,0 0,0%
BEJTM4nHa CTyneHn 1
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH HauMeHoBaHue MoapobHoe onucaHue [nana3oH Mo
Kog napameTpoB HacTPOMKW | YMOMNYaHuIO

P11.20 COOTBBZCVTE;’L";*;’; o 27 1-100,0 1o 100,0% -100,0 80 1000 | 0,0%

P11.21 COOTBBZLCJEZLO?;? If::;‘;roaa" -100,0 50 100,0% -100,0 501000 |  0,0%

P11.22 COOTBBZCVTE;’L";*;’; If:j;jma” -100,0 4o 100,0% 100,040 100,0 |  0,0%

P11.23 COOTBBZLCJEZLO?;? e 7 1:100,0 go 100,0% -100,0 80 1000 | 0,0%

P11.24 COOTBBZCVTE;’L";*;’; If:j;‘éma” -100,0 4o 100,0% 100,040 100,0 | 0,0%

P11.25 COOTBBZLCJEZLO?;? If::;‘;roaa" -100,0 go 100,0% -100,0 301000 |  0,0%

P11.26 COOTBBZCVTE;’L";*;’; e " -100,0 1o 100,0% -100,0 80 1000 | 0,0%

P11.27 C°°TBB?QL°J§;’H'°;4;’; If::;gma’* -100,0 50 100,0% -100,0 501000 |  0,0%

P11.28 CoorBeTCTBYl0Was aHANOT0BaA | 404 o 16 100,09 -100,0 0 100,0 | 0,0%
BennymHa ctynexn 10

P11.29 CooraercrayioLas aHanorosas | 4 o 1, 100,0% 100,080 100,0 |  0,0%
BenuymHa ctynexmn 11

P11.30 CooBeTCTBYl0Was aHANOT0BaA | 404 o 16 100,09 100,040 100,0 |  0,0%
BENnMYMHa CTyneHn 12

P11.31 CooraercrayioLas aanorosas | 4 o 1, 100,0% 100,080 100,0 |  0,0%
BenuymHa ctynexn 13

P11.32 CooBeTCTBYl0Was aHANOT0BaA | 404 o 16 100,09 100,080 100,0 |  0,0%
BennYmMHa cTynexn 14

P11.33 CooraercrayioLas aanorosas | 4 o 1, 100,0% 100,080 100,0 |  0,0%
BeNnn4mHa cTynexn 15

OyHKymoHanbHble kogsl P11.18-P11.33 ucnonb3ylotca NS YCTaHOBKM CKOPOCTM CErMeHTa, COOTBETCTBYHLLEN
aHarnoroBoN BeNWYMHE, TakoW Kak BxogHas aHanoroeas ermumHa Aln, P11.29<AIn<P11.30, B atom cnyyae oHa
COOTBETCTBYET MHOrOCTyNeHYaTo ckopocTh 12, 4acToTa COOTBETCTBYIOWEA CKOPOCTWM YCTaHOBNEHa Ha
P11.13*P00.10.

Ecnu ycnosus ckopocTu cermeHTa 0—14 He BbINOMHAKOTCA, KOr4a aHanoroBoe 3Ha4yeHme UCnonb3ayeTcs Ans YCTaHOBKM
CKOPOCTY CEermeHTa, 310 ByaeT ckopocTb cermenTa 15.

Ipynna P12 M'pynna dyHKUMM ynpaBneHus seayLuun/seaomMbli

DYHKUMOHANLHbIN [wana3zoH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Koa HaCTPOWKN | yMOMYaHuio
P12.00 Bbl6(3p ™na 0 pexum 6anaHca MOLHOCTH 0-1 0
BeayLmii-Begomblin |1: Peseps

Pexum 6anaHCMpOBKM MOLLHOCTY - 3TO MPUMOXEHWE pacnpeseneHus Harpyski, UCoNb3yeMoe B CUCTEMAX C ABYMS!
Banamu [BuraTensi, COeaMHEHHbIMU Yepe3 PemdyKTopbl, Hanpaenstowme unu Banbl. [punoxeHns GanaHCMPOBKM
MOLLHOCTM KOHTPOMMPYIOT pacnpefeneHue Harpysku Mexay Auckamu. Beaywmit ynpasnsiet paboToit BeLOMOro,
0TNPaBnsis eMy KOMaHAHbIE CUTHanbl U 3afaHHbIE 3HAYEHNsH (HACTPOIIKM CKOPOCTU U KPYTSILLETO MOMEHTA).

PeXxum CUMHXpOHM3aLMKW CKOPOCTM MCMOMb3yeTcs ANS CUMHXPOHHOW paboTbl HECKOMbKWX MPUBOAOB M HECKOMbKMX
HE3aBMCUMbIX MOABEMHbBIX MEXAHW3MOB, NOAKMIOYEHHbBIX K OGHOM W TOM e Harpyske. [Ans (yHKUMWN CUHXpOHU3aLMH
ckopocTu Tpebyetcs obpaTHas CBS3b C UMMYMbCHBIM SHKOLEPOM M KOMMYHWKALMOHHbIE COEAMHEHMS B KadkOoW
CUCTEME YNPaBIIEHNS CKOPOCTBIO C PerynmpyemMon YacToToM.

®yHKUMOHANBHbIH Onana3oH Mo
o HaumeHoBaHue MoppobHoe onucaHne napameTpoB HACTPOIKM  |yMonyaHmio
Bbibop ncTouHuka |0: curHan BbIXOLHOrO MOMEHTA BEAYLLEro
P12.01 3anpoca BeJOMOMY |yCTpOiCTBa 0-2 0
yCTPOWCTBa OT 1: curHan BbIXOGHOIO TOKa BegyLUero
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

®yHKUMOHANBHbIN
KOA,

HaumeHoBaHue

MoppobHoe onucaHne napameTpoB

[OunanasoH
HaCTPOMKK

Mo
YMONYaHMIO

BEOyLLEero

ycTpoiicTBa
2: BedylLee YCTPOMCTBO BbIBOAMUT CUTHAN

PG (3ape3epBupoBaHo)

Korpa yHMBEpcanbHas cucTeMa 4YacTOTHOTO YNpaBMeHUs C  BbICOKOBONbTHbIM Npeobpa3oBaTenieM 4acToTbl
Goodrive5000 BbINOMHSAET ynpaBrneHne «BeayLWMiA-BEAOMbIA», CUrHarbl, OTNpaBRsemble BeayLiM YCTPOMCTBOM
BEAOMOMY, BKIHOYAIOT B Ce0S KOMaHAHbI CUrHan, curHanm paboyeit YacToTbl BEAYLLEro YCTPONCTBA(OMOpHbIN curHan 1)
1 UCTOYHMK CUrHana, BblbpaHHbIi ¢ nomoLLbio P12.01 (onopHbIi curHan 2):

0: curHan BbIXOAHOTO KPYTSILLEro MOMEHTa BeAyLLEro YCTPOACTBA 03HAYAET, YTO OHO OTMPABISIET TEKYLUMA BbIXOAHOM
KpYTSILLMIA MOMEHT BEZOMOMY YCTPOICTBY;

1: cUrHan BbIXOAHOTO TOKa BEAYLLErO YCTPONCTBA 03HAYAET, YTO OHO OTMPABNISIET TEKyLLEE 3HAYEHWE BbIXOAHOTO Toka
MOAYNHEHHOMY YCTPOMCTBY;

2: Beylliee YCTPOMCTBO BbIBOAMT curHan PG, diyHKUMS 3ape3epBupoBaHal.

@OyHKUMOHANBHbIN Ovnana3oH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB »
Koa HacTPOWKM | yMONYaHUIo
Bpems BoMH.
P12.02 ¢unbTpa 3anpoca  |0,00¢-655.35¢ 0,00-655,35 0,00c
BEAOMOrO YCTPOMCTBA

YcTaHoBUTe Bpemst ounbTpaLv NOAYMHEHHOIO OMOPHOTO curHana yepes P12.02, utobbl yCTpaHNTb BIUSIHUE NOMEX.

®YHKLUMOHANLHbIN OuanasoH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
KoA HacTPOMKM  |YMOMNYaHUIo
Mpenenbl aMmnanTyabl |~ 0 i 0
P12.03 peaynsTara PID 0,0-100,0% 0,0-100,0 100,0%

[nanasoH orpaHMYeHUst MHTErpanbHOro pesynbTata orpaHuuMBaeT pesynbtat perynuposks PID (-P12.03<Bbixoa
PID<P12.03). Korga Bbixog PID meHblue -P12.03, Bbixog PID = -P12.03; koraa Beixog PID 6onbiue P12 .03, Bbixoa
PID = P12.03. OrpaHnumBatolee 3HayeHue pesynbrata PID-perynatopa 06bi4HO He MoxeT BbiTb paBHO 0.

®yYHKLMOHaNbHbIN [nana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
Kop HaCTPOMKK YyMONT4aHMIo
0: nponopuust UHTErPUPOBAHUS Kak CUHXP.
P12.04 Bbi6op pexuma PID ';‘,’3‘*" 0-1 0
: IPOMOPLMS MHTErPUPOBaHMS KOPPEKLIMN
OLLINOOK
Bbibop pexuma PID: coxpaHuTe 3Ha4YeHMe MO YMOMYaHMIO 1 He BHOCUTE U3MEHEHUIA,
®yYHKLMOHaNbHbIN [nana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
Kop HaCTPOMKK YyMONT4aHMIo
Ycunenme nCTouHUKa
P12.05 onop. vacr. segomoro [0,01-100,00 0,01-100,00 1,00
yCTpoWiCcTBa
Ycunenue ncToyHuKa
P12.06 onop. curH. segomoro |0,01-100,00 0,01-100,00 1,00
yCTpOWCTBa

Mpu ynpaeneHu BeOOMbIM YCTPOACTBOM NPOWM3BEAEHME WCTOUHMKA OMOPHOW 4acTOTbl (OMOPHbIN curHanm 1),
MOSy4YEHHOTr0 BEAOMbIM YCTPONCTBOM, W koapcpuumeHTta yeunenus P12.05 ucnonbsyetcs B KavyecTBe BHYTPEHHMX
AaHHbIX paboyei YacToTbl BEAOMOrO YCTPONCTBA. JTO YNPOLLAET NONb30BATENH0 MOKYH0 HACTPOIKY. OTPErynupymnTe
COOTHOLLIEHME CKOPOCTW MEXAY BEAYLUMM 1 NOAYMHEHHBIM YCTPOACTBOM.
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MogpobHoe onucaHme hyHKUUIA

AHanornyHo, BO BpEMS YNPaBMeHUs «BEOYyLLMA-BESOMbIA» NPOM3BEAEHWE WCTOYHMKA OMOPHOTO CUrHana (OnopHbIi
CurHan 2), nomny4yeHHOro BeAOMbIM YCTPOWUCTBOM, M koaddpuumeHTa ycunenns P12.06 ucnonb3yeTcs B kadyecTse
JaHHbIX BHYTPEHHErO CurHama pacyeTa BeAOMOr0 YCTPOWCTBA, YTO Takke MO3BOMSET Ierko perynupoBath
COOTHOLLIEHME CKOPOCTEN. MeXAY roCroguHOM 1 pabom.

®YHKLUMOHANBHbIN [wana3zoH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB .
Kon HacTpPOWKN | YMONYaHMIo

P12.07 Koadp. mponopu - 1 30, 6 5535 0,0000-6,5355 | 0,100
BeayLMit-BeaOMbI P1

P12.08 Koa. uHTerpuposarits |, oo qgp 35 0,00-655,35 1,00¢
BEAYLLUMIA-BEJOMbIN 11

lNepekntoveHne
P12.09 MRAMANBAO TOIA g horuy-p12.12 000-P1212 | 5,00y
4acToThl

BeayLMi-BeoMbIv Pl

1240 | NKOOWDMUEHT Nponopumt |, on, o seas 0,000-6,5535 | 10,0000
BeayLMi-BeaOMbIi P2

KoacpdpuumeHt

P12.11 WHTErpUpoBaHus 0,00c-655.35¢ 0,00c-655,35 6.00c
BeayLLMi-BeJOMbIN |2
[NepekntoyeHne makc.

P12.12 TOYKM YaCTOTbI P12.09-P00.10 P12.09-P00.10 10,00y
BeayLni-BeoMblv Pl

P12.07-P12.12 wucnomb3syloTcqd  And  YCTaHOBKM  KO3(DMULMEHTA  MPOMOPLMOHANLHOCTM U MHTErpanbHoro

koachduumeHTa KoHTypa Pl-perynmpoBkm Begomoro yCTpoiicTBa.bnok-cxema ynpaBneHnss B pexume OanaHca
MOLLHOCTM MaBHbIR-NOAYMHEHHBI BBIMMSAUT crieaytolmm obpasom. Puc. 6-30 n Puc. 6-31 nokasaHo.

Puc. 6-30 BegyLuee 1 Begomoe yCTPOMCTBA KOHTPONMPYHOT rMbKoe CoeanHeHue,
a BE1IOMOE YCTPOWCTBO MCMOMNb3yeT MOAENb YNPaBNeHUst CKOPOCTHH
Bepnywee

PaBouas ckopocTb
BEAYLLEro YCTPoVicTBa
YCTPOICTBO

Hacrpoitka h 4
SESHEK%;ZST”V?OBK” cKopoCTU Bbibop
curHana
P12.01
MosbiweHne -
» 4acToThI P + N
P12.05 +
Benomoe
YCTPOWCTBO
h 4 Bbixon MAA-
Ycunenue curxana perynuposaHus 0
P12.06 MepTBas 3oHa
OTKNOHEHUs
Pa6oyast P12.13
CKOPOCTb y
Beqygero |'|[/|n_
yc:é)?ZM%Ta d Mapametpel Pl perynuposative
4 (P1207,P1208)
e o
+
o——— P (P12.10, P1211)
Bbibop ‘ »
cPV|1r;a(J)'|1a . TEI P12.09 P12.12 BbixogHas Yactota
‘ KpyT. momeHt T ‘ Tok | ‘
Y Curxan OC
BEJOMOTO |«
ycTpoiicTa
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Puc. 6-31 BeayLuee v Begomoe yCTPONCTBA UCMONb3YIOT XKECTKOE COEAMHEHNE,
a Be[JOMOe YCTPOWACTBO MCMONb3yeT MOAenb YrpaBneHnst MOMEHTOM

Pabouas ckopocTb
BeAyLero yCTpoicTea Benywiee
YCTPOiACTBO
YCT. ckopocT! > 4‘7“ #@
BEHO PeTyNAPOBKA Hacrpoiika i
ckopocTH ckopocTn BbiGop curHana
P12.01
Ycunenne curHana "
P12.06
+A

Benomoe
YCTPOWCTBO

A o| Bobixog M-

[NoBbILLEHME YaCTOTbI 3 | perynuposaus 0
P12.05 MepTBas 3oHa
OTKIOHEHUS
P12.13
Pa6oyas ckopocTb 2
BeayLiero
ycTpolicTaa Mapamet na-
>P12.14 pbl Pl perynupoBanue
Jﬁi A (P1207,P1208)
4
o———P (P12.10, P12.11)
P12.09 P12.12 BbixogHas wactotal

[0C wacrore! seaoworo |
ycTpoiictea ~

B3aumocBsa3b Mexay 4acTOTON NEPEKITOYEHNS BEPXHEN W HKHEN Toukn Pl n cooTBETCTBYOLLMM KO3(hduLmeHTom Pl
Takas ke, Kak M B MeTome nepekntoveHuss napametpoB Pl rpynnoBoro koHTypa ckopoct P03. MogpoGHyio
MHGopmaLmto ¢M. B onucaHun Pl-nepekntoveHmns rpynnoBoro koHTypa ckopoctu P03. Mockonbky PID-perynupoBka
UCNonb3yeTcs TOMbKO ANS TOYHOW HACTPOMKW BEAOMOrO CurHana ynpasneHws, 3¢hdeKTbl NpPOnopLMOHanbHON U
WHTErparbHON perynnpoBKkM He MOTYT ObiTb CAMLLKOM CUMbHBIMU MU HAacTporke napameTpos [W, To eCTb HacTpolika
NPONOPLMOHANbHOMO  K03dhMLMEHTa OTHOCWTENBHO Mana, a HacTpomka WHTerpamnbHOro  KoadduumeHTa
OTHOCUTENbHO 6OMbBLLOA.

®yYHKLUMOHANbHbIN [vnana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
Koa HaCTPOWKN | yMOMYaHuio
. s~ ) 0 s ) ) 0
lMpegen oTKNOHeHus 0 0
ynpasnexus Pl

lMpegen OTKMOHEHUS  rMaBHOrO-nogyuHeHHoro [MA-perynupoBanns:  MakcumarnbHO — JOMyCTUMOE  OTKMOHEHWe
BbIXOZHOr0 3HayeHus MA-cucTeMbl OTHOCUTENBHO 3aaHHOMO 3HAaYEeHUs 3aMKHYTOro KOHTYpa, HanpuMep Puc. 6-32 Kak
nokasaHo, B npefdenax npegena otkrnoHeHns MiA-perynarop npekpaiiaet perynuposky. paBuribHas HacTpolika aToro
(PYHKLMOHAMNBHOIO Kofa MOXET OTPErynmnpoBaTh TOYHOCTb W CTAaBUABHOCTL cucTeMbI Pl.

Puc. 6-32 CooTBeTcTBIE MEXOY NPEAENOM OTKOHEHUS M BbIXOAHOW YacTOTOM

A Benuunia OC Mpeaen
OTKIOHEHMS
YcT. BenuunHa
Bpewms t>
BbixoaHas A
yactora f —
Bpemst t>
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DyYHKUMOHANBHbIN HanMeHoBaHMe MoppobHoe onucaxue [uana3zoH Mo
KoAa napameTpOB HaCTPOVIKM YMOH‘-IaHVIIO
P12.14 MuH. OTKnOHeHUs sanycka | o 4100 oo, 0,0-100,0 0,0%
UHTErpMpoBaHus Pl
P12.15 Ancpp. koach. yripaBenwst | 0 e 35 0,00-655,35 0,00
BeayLinn-seqomMbin

P12.14 rnaeHbiM 00pasom onpefenseT, koraa pacyeT Pl BeOMOro yCTpoiicTBa HauMHaET BbIMOMHATLCA BO BPEMs
ynpaBneHns BeadyLyni-Be0oMbIA. TO eCTb BegOMOe YCTPOMCTBO HauymHaeT pacyeT Pl Tonbko Torga, Koraa CKOpocTb
paboTbl BeOyLero NpeBbILLAET HWKHWNA Npeaen CKOpPOCTW CUHXPOHM3aUMK. JTOT (DYHKLMOHANBHBIA KOg NOo3BONsieT
BKMtouNTb Pl-perynmpoBky nocrne 3anycka BEAOMOI MaLUMHbI.

®YHKUMOHANLHbIN [wana3soH Mo
HaumeHoBaHue Moapo6Hoe onncaHue napameTpoB »
koA HacTPOMKW  |yMONYaHUKO
P12.16 Peseps 0-65535 0-65535 0
P12.17 Peseps 0-65535 0-65535 0
P12.18 Peseps 0-65535 0-65535 0
P12.19 Peseps 0-65535 0-65535 0
P12.20 Peseps 0-65535 0-65535 0
P12.21 Peseps 0-65535 0-65535 0
P12.22 Peseps 0-65535 0-65535 0
P12.23 Peseps 0-65535 0-65535 0
®yYHKUMOHANLHbIN [wvana3soH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB )
KoA HacTPOMKU  |yMONYaHUKO
P12.24 IDynpaenetta 4, 15 0-15 0
BEAYLUMA-BESOMBI
P12.25 Ponb 1o, 4 0- 0
BEYLLWI-BEJOMbIi
P12.26 COCTO?/';':‘; 1T |0x0000-O4FFFF 0x0000-0XFFFF |  0x0000
P12.27 C°°T°’;';'q: 5T |0x0000-OxFFFF 0x0000-OXFFFF | 0x0000

P12.24-P12.27 B 0OCHOBHOM WUCMOMb3YIOTCS NPY 3anpoce YNpaBneHNUs «BeayLni-BeSOMbI».

P12.24 ykasbiBaeT HOMep 3TON MaLUMHbI B CUCTEME YNpaBReHns «BedyLLui-BeAOMbIi». B aTol cucteme MoxeT BbiTh
makcumym 16 yctporcte ¢ Homepamu ot 0 go 15, rae Begyllee ycTponcTBo obosHavaetcs kak 0, a Begomble
YCTPOWCTBA HYMEPYIOTCSA MO BOCXOASILLEN.

P12.25 3Hak BeayLLero YCTPONCTBa, YKasbiBaKLLMIA, 4TO NPK BbIXOAE BEAYLLEro U3 CTPOsi BO Bpemsi paboTbl OAUH 13
BeAOMbIX ByeT BbibpaH B KauecTBe BeyLUEro YCTPOCTBa Ans ynpaBneHnus ApyrumMmu BeLOMbIMI YCTPOUCTBaMM Ans
npogomkeHus pabotel. Koraa Begomoe YCTPOMCTBO BbIDpaHO B KayecTBe BeyLLEro YCTPOWCTBA reHepauuu, 3ToT
(PYHKLMOHaMNbHbIN koA 3HaveHue 3To 1.

P12.26 n P12.27 npeacTtaBnslT COCTOSIHWE [NABHOM M MOAYMHEHHOW MalWH B CUCTEME  YMpaBreHus
«MaBHbIN-NOAYMHEHHbIY Kaxable ABe Uudpbl NPeacTaBnsioT COCTOSHWME OOHOW MaluWHbl M MOryT 0603HayaTh
COCTOsAHME [0 16 MaLLKH:

00: Yka3blBaeT COCTOSIHIE OTKMIOYEHNS NMUTAHUS;
01: Yka3blBa€eT COCTOSIHWE FOTOBHOCTH;

10: oToBpaxaet cocTosHue paboTl;

11: oToOpaxaeT COCTOSHNE HEMCNPABHOCTMU.

@®YHKLMOHANbHBIN n HOEe OMMCaHM nanasoH n
YHKLMOHA HauMeHoBaHMe 0ApobHoe onucaHue Oua aso 0
KoA napameTpoB HAaCTPOMKN | yMONMYaHWK
Bbibop nrHopuposaHus
HeucnpaBHOCTH : UITHOP.
P12.28 CUCnpaBHoT 0: urkop 0-1 0
ONTOBOJIOKOHHOM CBA3M | 1: HE UTHOPUPOBATbL
BeayLLMA-BE4OMbI
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P12.28 ucnonbayetcsa ans Bblibopa, cregyeT N 3KpaHWMpOBaTb HEWCMPABHOCTM OMTOBOMOKOHHOM CBS3W MeXay
BeOyWMWM W BedOMbIM ycTpoWcTBamu. Ecnu 910 oTgenbHoe YCTPOMCTBO, cnedyeT Bolbpath P12.28=0 ¢
9KpaHMPOBAHMEM OMTOBOSIOKOHHOW CBSA3M BEAYLUMIA-BEAOMBINA.

®YHKLUMOHANBHbIN H MoapobHoe onucaHue Onana3oH Mo
aMMeHoBaHue »
KoA napameTpoB HacTpPOWKN | yMONYaHuIo
0: ogHoO BegylLee YCTPOCTBO
P12.29 HaCTpPMKa ™n 1 pe3epBHoe yCTPOMCTBO 0-3 0
BEAYLNA-BEOOMbIA  |2: OCHOBHOE YCTPOMCTBO
3. BEJOMOE YCTPOMCTBO
P12.30 AKT@Bame Ko3d. 0 BbIKIIOYEHO 0-1 0
ycTpoiictea Tuna KM1  |1: Aktuaums
P12.31 Peseps 0-65535 0-65535 0
P12.32 Peseps 0-65535 0-65535 0

P12.29 onpepnenset ponb M4 B pasnuuHbix npunoxeHusx: korga P12.29=0, uHeeptop paboTtaeT HesaBuCUMO, Koraa
P12.29=1, B MHOroL,eneBbIX NPUNOXEHNSX 1 NPUNOKEHNAX C OOHUM pe3epBoMm, Y eicTBYET kak pe3epBHas MallKHa;
korga P12.29=2, 310 ykasblBaeT, YTO MallMHA SBMAETCA Bedylien npW yrpaBneHWn «BeayLiMii-BegoMblny, Koraa
P12.29=3 (1 P00.01=3), 370 yka3bIBaeT, YTO MalLL1HA ABNSETCA BEAOMON NPM YNpaBneHun «BeayLni-BeLoMbIy.

P12.30 ykasbiBaeT, Yto npeobpasoBatenb HAXOAUTCH B MHOTOLENIEBOM PEXMME C OOHUM Pe3epBHbLIM MPUIOKEHNEM.
Ecnn P12.30=1 (BkntoueH), LUEMNKHUTE KOMaHOy npeobpa3oBaHWs 4acToTbl 1 Ha CEHCOPHOM 3KpaHe, W BXOQHOW
koHTakTop KM1 npeobpasoBatens 3akpbIT, koraa P12.30=0, apyroi npouecc B 06bI4HOM pexume 06paboTku.

pynna P13 Npynna napameTpoB 3awuThl

®YHKLUMOHaNLHbIN [nana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
Kon HacTpPOWKN | yMONYaHuIo
P13.00 Bbixog. 3awwta ot O 3anpet 0-1 1
o0pbiBa hasbl | 1: paspelueHne

3awmta OT noTepu BbIXOAHOW Da3bl: BbIbEpUTe, 3aliMLLaeT N CUCTEMA PErynMpOBaHWs CKOPOCTWU OT MOTEPH
BbIXOJHOM (hasbl.

DyHKUMOHANBHbIN Ovnana3oH Mo
HanmmeHoBaHue MoppobHoe onucaHne napameTpoB .
Koa HacCTPOWKN | YMOMYaHMIo
0: Het 3awutbl
Bbi60p 3awmtbl o1 |1: OBbIuHbIN ABUraTENb (C KOMNEHCALMEN
P13.01 neperpysku HW3KOW CKOPOCTH) 0-2 2
Auratens 2: guraTenb C NepeknYeHnemM YacToTbI
(6e3 KoMneHcaLMM HU3KON CKOPOCTM)

0: Het 3awmtbl. OyHKUMS 3aWnTbl ABUraTENS OT NEPErpy3KM OTCYTCTBYET (MCMOMb3yiTe C OCTOPOXHOCTHIO).B
HacTosILlee BpeMS CUCTEMA PErynupoBaHMs 4YacTOTbl BPALLEHWS HE UMeEeT 3alluThl OT Meperpysku ABuraTens
Harpysku.

1: OBblyHbI fBuraTenb (C KOMNEHCaLMen HU3KOW ckopocTu). TMockonbky adidhekT paccemBaHus Tenna 0Obl4HbIX
JBUraTeneil yxyaLaeTcs Ha HU3KMX CKOPOCTSX, COOTBETCTBYIOLLEE 3HAYEHWE TeKyLlen TEmnoBOW 3alUuThbl Takxe
LOMKHO ObITb COOTBETCTBYIOLMM 06pa3oM OTpEerynupoBaHo. YNOMsHYTas 3A4ech (DYHKUMS KOMMEHCaLuu HWU3KOM
CKOPOCTU NpefHa3Ha4yeHa s CHKEHUS nopora 3aluuTbl OT neperpysku asurateneil ¢ paboyen yactoton Huxe 30
.

2: fBuratenb C NepekmnoyeHnemM YactoTbl (Be3 kKoMneHcaLum HU3KoM ckopocTy). MocKombKy CKOPOCTb He BAMSET Ha
TENNOBbLIAENEHNE CMELManbHOro Apuratens ¢ npeobpasoBaHMEM YacTOThl, HET HeobXomMMOCTW perynupoBatb
3HayeHue 3aLuTbl BO Bpems paboTbl Ha HIU3KOW CKOPOCTH.

®YHKLMOHANbHbIN H Ownana3oH Mo
auMeHOoBaHue I'Ionpoﬁuoe onucaHue napameTpoB .
KoAg HACTPOWUKKN yMo14aHu
P13.02 TOK3aUWTBI OT 15 G0t 120,0% (Hom, Tok agHraTens) 20,0-120,0 100,0%
neperpy3kn agsuratena
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Puc. 6-33 Hactpoika koachdmumeHTa 3aluTbl ABUraTeNs OT NEPErpysku

1 MUH.

Tok
>
>

116% 200%

KpatHas neperpyska asuratens M = lout/(In*K)

In - HOMWHanbLHLIN TOK ABWraTens, lout - BbIXOQHOW Tok NpeoBpa3soBaTens YacToThl, @ K - KO3MULMEHT 3aLKTHI
ABUraTens oT neperpysky.

Uem meHbLLe K 1 BonbLue 3Ha4eHne M, Tem nerdye 3alUTUTb.

M=116%, 3awuTa aBuraTens ot neperpysku B TeuyeHne 1 yaca, npu M=200% 3awwmTta ABUratenst ot Neperpysku B
TeuveHune 60 cekyHa, M>=400%, HemeaneHHas 3awwuTa.

DyHKUMOHANBHbIN Ovnana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Koa HacTpPOWKN | yMONYaHuio

Touka CHUXeHMs

P13.03 yacToTbl npu cboe  |600-900B 600-900 650B

MUTaHMS

P13.04 CHIbKEHUE YacToThl | 5 b 10(wake, vacrora) 0,00-P00.10 3,00y

npu c6oe nuTaHus

Ecnm ckopocTb MIHOBEHHOTO CHUKEHNS YacTOTbl COOEB NUTaHWUS yCTaHOBMEHa Ha 0, OYHKLMS MTHOBEHHOTO CHIKEHUS
YyacToTbl cO0EB NUTAHWS HedEeNCTBUTENbHA.

TOYKa MIHOBEHHOTO CHUKEHWUS! YacTOTbl OTKIOYEHWS MUTAHMS: OTHOCWUTCS K MOMEHTY, KOTAa HampshkeHne Ha LinHe
nagaeT 40 TOYKN MTHOBEHHOTO CHUXEHWS YaCcTOThI OTKIHOYEHWS MUTAHWSA NOCAE TOr0, KaK 3HEProceTb TEPSIET NUTaHue,
cucTeMa perynmpoBaHus CKOpocTY Npeobpa3oBaHuns YacToOThbl HAYMHAET CHXKATL paboyyto YacToTy B COOTBETCTBUM C
MFHOBEHHOW MOLHOCTBIO. -Bbikn. CkopocTb cHKeHNs YactoTbl (P13.04), 4tobbl ABUraTenb HaXoaMNCs B COCTOSHUN
BbIpabOTKM 3MEKTPO3IHEPTN, NO3BONSS SNEKTPUYECKON 3Heprn obpaTHOWM CBA3W NOAAEPXMBATb HaNpsKEHWE Ha
WwuHe 1 obecneumBaTb HOpManbHyt paboTy CMCTEMbI YNPaBEHNS CKOPOCTbIO C MEPEMEHHON YacTOTOM A0 Tex nop,
noka He 6yaeT BbIMOMHEHO YNpaBfeHNe CKOPOCTLH) C NEPEMEHHO YaCTOTON. CUCTEMA CHOBA BKITHOYAETCS.

I'Ipwmeqal-me: npasunbHaa HaCTpOI7IKa 9TUX OBYX NapameTpoB NO3BONAET n3bexaTb OCTAHOBOK npon3BoacCTBa,
BbI3BaHHbIX NageHNeM HanpAaXeHna B CETU NPU 3anycke TAXENbIX Harpy3ok.

®YHKLUMOHANbHbIN [nana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
Kog HaCTPOWKN | yMOMYaHuIo
P13.05 3awmra ot O 3anpet 0-1 1
nepeHanpsikeHns | 1: paspelueHne
P13.06 YCTaBKa 3AUMTLI OT |33, 1005 300-1280 11008
nepeHanpaxeHna

Bo Bpemsa 3ameaneHna CUCTemMbl ynpaBlieHUA CKOPOCTbIO C nepemeHHon 4acToTOW 13-3a BIUSIHUS MHEPLMU Harpysku
q:)aKTVI‘-IeCKaﬂ CKOPOCTb YMEHbLUEHNA CKOPOCTU ABUraTeNA MOXET ObiTb HIDkE, YEM CKOPOCTb YMEHbLLEHUA BbIXO/HOWA
4acToTbl. IHEPrNa NocTynaeT B CUCTEMY perynnpoBaHna 4actoTbl BpalleHus, 4TO NPUBOAUT K 3aMEeANEHU0 CUCTEMBbI
perynmpoBaHuda 4actoTbl BpalleHuA. Hanpﬂ>|<e|-||/|e Ha LWMHe noBblWwaetcs. Ecnu He NPUHATL Mepbl, 3TO NPUBEAET K
NOBLIWEHUIO HanpAXeHna Ha LWnHe W BO3HWMKHOBEHMIO HEUCNPaBHOCTKM NPonyCKa HanpaXxeHua B CUCTEME
perynuposaHna 4aCcToTbl BPaLUEHNA. cuctema.
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3awmta 0T nepeHanpsikeHWst OnpedensieT HanpsikeHue Ha LMHe arperata BO Bpems paboTbl CUCTEMb
PerynuMpoBaHns YacToTbl BPaLLEHUs 1 CPaBHWBAET €ro C TOUKOM OCTaHOBA W3-3a NEepeHanpshKeHNs, OnpeaeneHHon B
P13.06. Ecru Touka ocTaHOBa W3-3a MepeHanpshkeHWs MpeBbILLEHa, BbIXO4HAA YacToTa CMCTEMbl perynvpoBaHus
4acTOTbl BPALLEHNS NEPECTAHET YMEHbLLATLCA 40 TeX NOP, MoKa HaNPshHKEHWE Ha LKMHE YCTPOMCTBA HEe CTAHET HUke
TOYKM OCTAHOBKM M3-3a NEPEHANpPSIKEHUs], OHO MPOAOITKUAT 3aMeANATbCS, Kak NMOKa3aHO Ha PUCYHKE HUXKE.

Puc. 6-34 Cxema oyHKLMM OCTaHOBKM YCTPOMCTBA NPY NEpEHaNpPSHKEHN

b Hanpsikenve DC WwiHe!

VRN N
Touka notepy / ‘ / \
CKOPOCTU I |+ — (- — — —j— — — R LTt TR AR SR
nepeHanpsikeHn /:_ I
| N4 \

N

Bpems t

[}
|
|
|
|
|
t
|
|
|
|
BbixopHas yacTota |
|
|
|
|

%\_

Bpems t

®yHKUMOHANbHbIN Iwnana3oH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB 9
koA HacTPOMKN | YMOMNYaHMIO

P13.07 Yposetis 50-180% 50-180 125%
aBTOOrPaHWYEHMS TOKa
CHWXeHMe 4acToThl Mpu 0,00-10,00ry

P13.08 ODAHISEHI TOKA (0,00 03HavaeT, 4TO OCTAHOBKA U3-3a 0,00-10,00 10,000y

P neperpysku No TOKy HeJenCcTBUTeNLHa)

Bo Bpemsi YCKOPEHWs CUCTEMbl PErynMpoBaHUst CKOPOCTW C MEPeMEHHON 4YacTOTOW M3-3a Ype3MEpHON Harpysku
(haKTuyecKast CKOPOCTb YBENMYEHUS CKOPOCTM [BUraTeNsl HUXE, YeM CKOPOCTb POCTa BbIXOAHOW YacToTbl.Ecnu He
MPUHATb HUKAKIX MEP, MPOU30IAET OLMbKa Neperpysku no TOKY YCKOPEHUS!.

OYHKUMS aBTOMATUYECKOTO OTPaHUYEHUs YPOBHA TOKa OnpedensieT BbIXOAHOW TOK BO Bpemst paboTbl CUCTEMb
perynupoBaHns CKOPOCTM C NEPEMEHHOW 4YacTOTOM M CPaBHMBAET €ro C TOYKOA YPOBHS aABTOMATMYECKOrO
OrpaHuyeHus Toka, onpegeneHHon B P13.07 (HomuHanbHbin Tok P13.07% cucTeMbl perynupoBaHnst CKOpOCTU C
nepeMeHHON 4acToTon). , ECcrv npeBbleH YpOBEHb aBTOMATUYECKOrO OrpaHNYEHmUs ToKa, TOUKa YPOBHS OrpaHnYeHms
TOKa W BO BPEMS YCKOPEHHOW paboTbl. 3aTem cucTema perynupoBaHns CKOPOCTW npeobpasoBaHus 4acToThl bygeT
BbINONHATb paboTy co CTabunbHOM YacTOTON; eCriv OHa paboTaeT ¢ NOCTOSHHOM CKOPOCTbIO, CUCTEMA PerynMpoBaHms
CKOPOCTU Npeobpa3oBaHus YacToTbl ByAET BbINOMHATL ONEPaLMI0 CHKEHUS YaCTOTbl B COOTBETCTBUM C NPEaenbHON
CKOPOCTbK nafeHus yactotbl Toka (P13.08). YTobbl npeBbICUTL YPOBEHb ABTOMATUYECKOTO OFPaHMYEHMs TOKa,
cUCTeMa perynupoBaHust CKopocTM npeobpasoBaHus YacToTbl OyAeT NpomomkaTb CHUXATb BbIXOAHY 4acToTy
BbICOKOCKOPOCTHOM CUCTeMbl A0 YacToThl 0. Korga BbIXOAHOM TOK CHOBA OKa3bIBAETCS HUXE YPOBHS aBTOMATUYECKOrO
OrpaHuyeHms Toka, onepaLus YCKOPEHUs NPOOMKAETCS, Kak NOKa3aHo Ha PUCYHKE HUXE.

Puc. 6-35 OyHKUMA aBTOMATUMYECKOTO OrpaHNYeHmns YPOBHS TOKa

Touka notepy A BbixoaHo# ToK
CKOPOCTY 1
neperpys

10 TOKYy

—t ]

2
@
sy

|
Yet.vactota - — — ——
[
[
I
[

MOCTOSHHON

|
|
Mpoueccc |
|
|

TlpoLece yCkopeHs i CHOPOCTbi0 || |
>

-

Bpems t
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Aunana3oH Mo
HacTPOWKM | YMONYaHMIo

DyHKUMOHANBHbIH

o HanmeHoBaHue MoapobGHoe onucaHue napameTpoB

Touka npegynpexaneHns
P13.09 BX0p. NoBbilweHHoro  |105-120% 105-120 110%
HanpsKeHNs

P13.09 HacTpauBaeT TOuKYy MpeAynpexaeHus obHapyXeHWUst BXOAHOTO HanpsbkeHus. Korga aktuyeckoe BXOAHOE
HanpsbkeHWe MPEBbLIAET TOYKY MPEdyNPeXaeHUs, cucTeMa mMogaeT curHanm TpeBord. [IpOLEHT HaCTPOIKK
npeAcTaBnsieT CO60i NPOLEHT HOMUHANBHOTO BXOAHOTO HaNpPSHKEHNS.

®YHKUMOHASBHbIN Inana3soH
HaumeHoBanue | loapobHoe onvcaHve napameTpoB 9 Mo ymonyanuto

koA HaCTPOWKM

OyHKUms arnaca 0: pyuH. baitnac
P13.10 1: 0BbluHbIi aBTOGAlNac 0-2 0
Bnoka Lo .
2: Gainac OTKMOHEHWS HeNTpanm

P13.11 Bbibop pysHOro 6,0, ox1FF 0X000-Ox1FF | 1OATBEDXAeHNe
aiinaca 6noka HanpskeHus MY

P13.10 ucnonb3yetcs 415 YCTaHOBKM pexiuMa 06xoaa cucTembl.

0: PyyHoit 6amnac.lpy BbIXO4e YCTPOWACTBA M3 CTPOS ero aeToOMaThveckuin obxoa He BbinonHsetcs. Ecrm
nonb3oBaTeNb Xo4yeT oOOWTM onpedeneHHbin 6nok, emy Heobxogumo wucnonb3oeate P13.11 ans BbINOMHEHMs
HacTpoek obxopa Bpy4Hyto. Koroa Gnok onpepeneHHoit dasbl 6rokupyetcs, 6riokn B COOTBETCTBYHOLLMX MO3NLMSX B
ABYX Apyrux dhasax Takke byayT 6nokupoBaThCs.

1: O6blyHast chyHKUMS aBTOMaTMdyeckoro obxopa. Mpu BbiIxoge YCTPOICTBA M3 CTPOS cUCTEMA He COoobLiaeT o
HEeMCnpaBHOCTM W aBTOMaTUYECKN 0BxoauT HemcnpasHbld Bnok. B HacToswee Bpemst yHKUMOHANbHBIA kog P13.11
HepemncteuTeneH. Korga 6nok onpegeneHHon asbl GriokupyeTcs, 6noku B COOTBETCTBYIOWMX MO3NLMAX B ABYX
Apyrvx hasax Taicke OyayT OnokMpoBaThbCS.

2: OyHKUMS aBTOMATMYeCKoro 06xoa CMeLLLEHUs HeNTpanbHoi Touku. [pu BbIXOAE YCTPOACTBA 13 CTPOS CUCTEMA He
€000LaeT 0 HEMCNPaABHOCTH 1 aBTOMATMYECKN 00X0AMT HemcnpaeHbld 6nok. OTnnume OT doyHKLMKM 1 COCTOMUT B TOM,
4TO OHa 06XOAMT TOMBKO BbILLEALLMIA U3 CTPOS OMOK.

YHuBepcanbHas cUcTeMa perynupoBaHust CKOPOCTW C BbICOKOBOMbTHbIM npeobpasoBaHuem yactotel Goodrive5000
noaaepxmBaeT nocregosaTernibHoe nogknodeHne o 12 yctpoicts.P13.11 Boipaxaetcs B LiecTHagLaTepnyHoM
thopmate, u kaxgbln GUT COOTBETCTBYET OAHON eanHuue. Korga cooTBeTCTBYOWMA OUT paBeH 1, 3TO 03HAYaeT, YTo
YCTPOWCTBO He 060IAEHO; Koraa COOTBETCTBYIOWMI 6UT paBeH 0, 3T0 03HAYaET, YTO YCTPOMCTBO 060MAEHO.

Mpumeyanue: B Kaxgon (pase MOXHO 3allyHTMPOBaTb MaKkCUMyMm 2 ycTpowcTtea. [locne LWyHTUpOBaHUs
3 heKTUBHOE KONMYECTBO eAMHUL He MOXeET ObiTb MeHbLue 2. [locne LWYHTMPOBaHWUS BbIXOAHAS MOLLHOCTb CUCTEMBI
PerynuMpoBaHns CKOPOCTM C npeobpasoBaHMeM 4acTOTbl CHUKAETCA W TpebyeTcs onepauusi No  CHUKEHMIO
HOMWHANbHbIX XapaKTEPUCTUK.

®YHKLUMOHANbHbIN H n 6 [nana3oH Mo
- anMeHoBaHue oapobHoe onncaHue NapameTpoB HACTPOMKM yMOnuaHMio
P13.12 Touka ceepxtoka AO |50-185% (Hom. Tok M4) 50-185 180%
Touka orpaHuyeHms 0 .
P13.13 1oKka AO 50-185% (Hom. Tok I14) 50-185 180%

P13.12 ucnonb3ayeTca Ans yCTaHOBKM TOUKM annapaTHON neperpyaku no ToKy cuctembl. Korga BoIXOAHON TOK CUCTEMBI
npeBbILLIAET TOYKY annapaTHOM Neperpyakn no ToKy, cuctema coobluaeT o6 oTkase annapaTHON Neperpyski Mo TOKY.

P13.13 ucnonb3yeTcs Ans yCTAHOBKM TOUKW annapaTHOroO OrpaHNyYeHUst Toka cucTeMbl. Koraa BbIXOQHOM TOK CUCTEMbI
NpeBbILLIAET TOUKY OrpaH1YeHns annapaTHoro Toka, CUCTEMa 3anyckaeT annapaTHOE OrpaHUYeHne Toka.

R HaumeHoBaHue MoapobHoe onucaHue napameTpoB ﬂuanasuou i
Kog HacTPoMKM | yMOMNYaHuIo
3HayeHue 3anycka
P13.14 CUrHanmsaumm 0-50 0-50 5
ONTOBOMOKOHHOW CBSI3M

P13.14: Unkn obHapyxeHns 10 c.
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Ecnn konnyecTBo HapyLLeHnin ONTOBOMOKOHHOM CBS3U, OBHapYXeHHbIX 3a OAUH LIMKN, MeHbLUe (2xP13.14) pas, curHan
TPEBOrM ONTOBOIIOKOHHON CBAA3M 6yaeT cOpOLLeH.

Ecnm Konn4ecTBO MCKMIOYEHUA CBA3M B OAHOM LiKNe NpeBbilaeT 3HadveHne Tpurrepa (P13.14-2xP13.14), 3HaveHue
CUrHana TPeBOrM COBOKYMHO yBenmumBaeTcs Ha 1. Koraa COBOKYMHOE 3HAYeHME MPEBbILIAET 3HAYEHUE HACTPOMKM
P13.14, cBAA3b N0 ONTOBOJIOKOHHOMY Kabento cpaboTaeT curHanmsauus.

C6p00 HEeNCNpPaBHOCTU MOXET OYUCTUTb HAaKOMNNEHHbIE 3HAa4YE€HMUA U CUrHanbl TPEBOTU NO ONMTOBOJIOKOHHOW CBA3M.

UL AL HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB nuana39 H e
Kog HaCTPOWKN |YMONYaHUI
Bkntouexne 0-1
P13.15 nHTerpuposanus  |0: BbIKN. 0-1 0
neperpyskn MY |1: Aktueauus
P13.16 3HayeHue uHTerpana |0-65535 0-65535 0
neperpysku TekylLee 3HaYeHe uHTerpana neperpysku

P13.15: uHTerpanbHoe paspelleHue neperpysku uHBepTopa, ycTaHoneHo Ha 0, Bpems neperpysku MY 6yget
cOpoLeHO nocne BbIKMKYEHWS, BpeMst onpepeneHns neperpysku MY Oyper Gonblie, a 3ddekTMBHasA 3awuTa
nHBepTopa byaeT ocnabneHa; yctaHoBuTe Ha 1, mocne BbIKMIOYeHWs Bpems neperpyskn npeobpasoBaTens 4acToThl
He cbpacbiBaeTcs, BpeMmsl MeperpyskM MOXeT HakannueaTbCs, BPeMs OMpeneneHns Meperpysku OTHOCUTEMNbHO
KOpOTKOe, HO Npeobpa3oBaTenb YacToTbl MOXKET ObiTb 3(hGHEKTMBHO 3aLLMLLEH 3apaHee.

P13.16: 3HaueHWe uHTerpana neperpysku

@OyHKUMOHANBHbIN H Moppo6Hoe onucaHue Ownana3oH Mo
anMeHoBaHue v
KoA4 napamMeTpoB HACTPOUKHU YMOH‘IaHVIIO
3HaueHue NpeynpexagHs | - 0 _ 0
P13.17 HELIOTPY3A 0,0-200,0% 0,0-200,0 0,0%
Bpems npegynpexaeHus i i
P13.18 HEOLPYaA 0,0-3600,0¢ 0,0-3600,0 1,0c
P13.19 Ycraska 0BHapyKeHus |, o 5 o, 0,0-50,0 10,0%
OTKJIOHEHUA CKOpOCTVI
P13.20 3anepika obHapyXeHus | o 11 o 0,0-10,0c 1,0c
OTKIMOHEHUA CKOPOCTH
P13.21 Peseps 0-65535 0-65535 0
P13.22 Peseps 0-65535 0-65535 0
P13.23 Peseps 0-65535 0-65535 0

P13.17: 3HaueHune o6Hapy>|<e|-||/|9| npegynpexaneHna 0 Heforpyske ABnAeTCA NOPOroBbiM 3HAYEHWEM ONdA NPUHATUA
peleHna o0 ToM, cneayeT v NepexoanTb B COCTOAHNE HEOOMPY3KU.

P13.18: Mocne noagepxaHus COCTOSHUS HEOOTPY3KM B TeYeHWe BpeMeHu obHapyxeHus cpabaTbiBaeT olwmbka
Hedorpy3Ku.

B cOCTOSHMM NOCTOSHHOM CKOPOCTU, €CIN BbIXOAHON TOK < (MPOLEHT HeZorpy3ku (perynupyemsli kog dyHkumn (0,1%))
* HOMMHamnbHbIN TOK ABWraTensi), a Bpemsi NPOLOMKUTENbHOCTM = BPEMEHW HACTPOVKW HELOrpy3ku (HacTporika
yHKUMoHankbHOro koga (0,1c)), pa3nacTcs aBapuiHbI curHan. 6biTb coobLyeHo. B Hepaboyem cOCTOSHWM, pexume
OTNaaK1 N HENOCTOSIHHOW CKOPOCTW He ByaeT COOBLLEHO HM O KaknX HEMCMPaBHOCTSIX.

P13.19: 3HaueHne obHapyxeHUst OTKIIOHEHWST CKOPOCTW SBMSIETCS NOPOrOBbIM 3HAYEHWNEM NS MPUHSATUS PELUEHNS O
TOM, CNEZlyeT NN BXOAUTL B COCTOSIHUE OTKITOHEHUS CKOPOCTM.

P13.20: lMocne TOro, Kak COCTOSIHME OTKMOHEHMS CKOPOCTU COXPAHSIETCS B TEYeHWE BPEMEHW OOHapyXeHus,
cpabatbiBaeT oLwMOKa OTKIIOHEHNS CKOPOCTM.

B COCTOSHWM MOCTOSIHHOM CKOPOCTM, ECMIWN pa3HuULa Mexay 3afaHHOW 4acToTol M paboyen YacToTon COCTaBnseT =
U < (MpOLEHT OTKIMOHEHUS (perynupyemblit  kog (YyHKUMM) * HOMMHAmbHas vactoTa fsuratens), a
NPOLOMKNTENBHOCTL COCTABMNSAET = BPEMEHM YCTAHOBKM OTKMOHEHUs (HacTpomka yHKumoHanbHoro koga (0,1c) )
OyneT coobLLeH curHan Tpesoru, Hepaboyee COCTOSHIE, PEXUM OTNaAKM, HUKAKMX COODLLEHMIA O HEMCMPABHOCTAX.
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pynna P14 I'pynna napametpoB ynpaBneHus C[l

®YHKLUMOHANBHbIN

OunanasoH Mo

HaumeHoBaHue MoppobHoe onucaHne napameTpoB .
HaCTPOWKN | YMOSTYaHMIO

Koa

P14.00 C 33AaHHbIM

0: 3agaH Tok no ocu D (ocnabnexue
MarHuTHoro noss 0)

1: MakcumanbHOe OTHOLLEHME KPYTALLETO
MOMeHTa K Toky (ocnabnexwe nons 0)

2: KoathchmupeHT MOLLHOCTK arperata
(ocnabnenue nons 0)

3: 3aaaH 1ok no ocu D (ocnabnexue
MarHuTHoro nons 1)

4: MakcumanbHOe OTHOLLEHME KpPYTALLETO
MOMEHTa K TOKy (ocnabneHue nons 1)

5: PerynuposaHxue koachduumeHTa
MOLLHOCTM arperata (ocnabnexue nons 1)

CwnHXpoHHast MaLlnHa

UCTOYHMKOM

P14.01

Bbibop cnocoba  |0: py4Hom

BO36yxaeHns C[1  |1: aBTo 0-1 1

Korga BbICOKOBONbTHAs CUCTEMA PEryNMPOBaHUS YacTOTbl BpaLLeHUs yNpaBnsieT CMHXPOHHbIM ABuratenem, P14.00
yCTaHaBMMBaET 3aAaHHbIN UCTOMHUK CUHXPOHHOM MaLLWHbI.

[ins BEKTOPHOrO yNpaBnEeHUs CUHXPOHHLIMK ABUraTensMi ¢ MOCTOSHHBIMWA MarHUTaMu (CMHXPOHHbIe ABUraTenn C
3NEKTPUYECKM BO3DYXAEHMEM HEAOoNyCTUMbI) BbICOKOBOMbTHBIN MY cepun GD5000 obecneunsaeT Tpu anroputma
yNpaBieHNs TOKOM:

1.

3apaHHbIn Tok no ocv D: Ynpasnexue B cootBetcTBum ¢ Id = 0. 19 HaknagHbIX CUHXPOHHbLIX ABUraTenen ¢
MOCTOSHHBIMI MarHUTamm 3NeKTPOMAarHUTHbIA MOMEHT, CO3aBaeMbIN BbIXOAHLIM TOKOM WHBEPTOpA, ABNSETCA
HanbONbLUMM B [aHHbI MOMEHT. [N MOAKMOYaEMbIX CUMHXPOHHBIX ABUraTenei ¢ NOCTOSHHbIMU MarHuTamm
MOMEHT He MCMOb3yeTCs NOMHOCTHHO.

MakcumarnbHoe COOTHOLUEHME KpyTALWEero MOMeHTa K TOKY: AnA NOAKMYaeMbIX CUHXPOHHbIX Jpuratenen c
NOCTOAHHbIMX MarHUTamn B 370 BPEMA MOXHO MONHOCTLIO MCMONb30BaTb peaKTI/IBHbIVI MOMEHT ABuratend, a
prTFILLWIVI MOMEHT, CO3[1aBaeMblil BbIXOAHbLIM TOKOM, SBMSIETCS ONTUMANLHBIM.

KoathcpuumeHT MOLIHOCTY arperata: B 370 BpeMs BbIXoaHas 3Gh(heKTUBHOCTb BbICOKA, @ NOTEPW B MeaW poTopa
ABUraTenst HU3K1E, HO KPYTALLMA MOMEHT He SBNSETCS OnTUManbHbIM. Koraa CMHXpOHHas MallmHa paboTaet Ha
4acToTe Bblle HOMWHAMLHOW, 13-3a OrPaHMYEHUst MaKCUMasbHOMO BbIXOAHOTO HaMpshkeHUs npeobpasosatens
yacToTbl TPebyeTcs anropuT™ ynpaeneHust ocnabneHnem nons Ans npefoTBPaLLeHUs HaCkILLEHNs perynsTopa
Toka.GD5000 npegocTaBnseT Aa anroputma ynpaenexus ocnabneHmem nons.

Ocna6bnenune nons 0: ncnonb3yeTca MeTon ynpaBreHuA PEerynatopom HanpsxeHus, KOTOprl7I He 3aBUCUT OT
napameTpoB ABUratens n Nerko perynnpyetcd, Ho UMeet MOXON AUHAMUYECKUIA OTKIUK;

Ocnabnenuwe nons 1: Vcnonb3yite MeTo4 pacyeta Mogenu gsuratens. 3TOT METOA OCHOBaH Ha mapameTpax
asuratens. Ecnu napameTpbl TOYHbI, ANHaMUYeckas peakuus bbictpast. Mockonbky Ha auratenu Ld u Lg nerko
BMMSIKOT Takue (PakTopbl, Kak TOK ABUraTeNs 1 TemnepaTypa, cucteMa UMEET NMOXYH YCTONYMBOCTD.

KrineHTbl SOSMKHbI BbI6paTb I'IO,EI,XOD,FILLI'I/IIZ MEeTOo[ ynpaBnieHna, NCXOAA U3 peanbHbIX YCJ'IOBI/II7I pa60TbI.

P14.01 yctaHaBnuBaeT pexum BO3OYXOEHUS CUHXPOHHOM MallMHbl (CMHXPOHHbIM ABMraTeNb C MOCTOSAHHLIMA
MarHuTamu HegencTeuTeneH)

0: PyyHoit, cictema perynmnpoBaHms YacToTbl BpaLLEHWst He Y4acTBYET B PEryNIMPOBaHMN TOKa BO3BYKOEHMS.

1: ABTOMaTM4ecKast CUCTeMa perynmupoBaHus CKOPOCTU C MEPEMEHHON YacTOTOM aBTOMAaTUYECKWU perynupyeT TOK
BO30Y)XAEHWS B COOTBETCTBUM C KOIPPULIMEHTOM MOLLHOCTMU.

DyHKUMOHANBHbIH HanMeHoBaHMe Moapob6Hoe onncaHue Onana3oH Mo
Kop napameTpoB HaCTPOWKM YMONYaH!I0

[MpOLEHT HaYansLHOro

P14.02 3HayeHus asTomaTundeckoro |0,0%-100,0% 0,0-100,0 0,0%

B030yxaeHus C[]

HayanbHas yacTtoTa

P14.03 aBTOMAaTUYECKOrO 0,00-50,00 'y 0,00-50,00 0,00ly

BO30yxaeHus
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Korma P14.00=1, P14.01 ycraHaBnuBaeT HauanbHOe 3HayeHue BO3OYXOEHWUS CUHXPOHHOW MalUWMHbI, KOTOpOe
npegcTasnsieT coboil NPOLEHT OTHOCUTENBHO HOMMHAMBHOIO Toka BO3OYxaeHus. Korga BbixogHas YacToTa CMCTEMbI
YNpaBIEHNS CKOPOCTbIO C NEPEMEHHOI YacTOTON AOCTUrAET YacTOTbl, YCTaHOBNEHHON napameTpom P14.02, HaunHaeT
paboTaTb aBTOMAaTU4ECKOE yrpaBieHne BO3byxaeHeM ¢ 06paTHON CBA3LIO MO KOIPMULMEHTY MOLLHOCTH.

®YHKLUMOHANBHbIN Onana3oH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB .
Kog HacTPOMKN  |yMOMYaHMIO
1404 | 7O PAKTOPABBIOA. | 4o/ 1 900 0o 0,0-200,0 0,0%

mowHocT C[

P14.03 ycraHaBnuBaeT BbIXOAHON KOS(PMULMEHT MOLLHOCTM CUHXPOHHOM MawmHbl: 0,0-100,0 % ykasbiBaeT, 4To
XapakTepucTuka Harpysku Asuratens sensetcs uHayktueHoW, 0,0 % cooTBeTCTBYET KO3A(hMULMEHTY MOLLHOCTH,
pasHomy 0, a 100,0 % cooTBeTCTBYET KOIPPMLMEHTY MOwHOCTK, paBHomy 1. 100,0-200,0 % ykasbiBawT, 4To
XapaKTepucTuka Harpyskn pgsuratenst sensetcs emkocTHon, 200,0 % cooTBeTCTBYeT KO3h(MULMEHTY MOLLHOCTH,
paeHomy 0, a 100,0 % cooTBeTCTBYET KOIMULMEHTY MOLLHOCTH, paBHOMY 1.

DyHKUMOHANBHbIN

Onana3oH Mo

HaumeHoBaHue MoppobHoe onucaHne napameTpoB »
HacTPOMKW | yMOMNYaHMIO

Koa

CooTB. HanpskeHre
0,

P14.05 0% aranor. 4 148 b4 06 0,00-P14.06 0,008

BENMNYUHbI

B030yxaeHns C[1

CooTB. HanpskeHne
0,

P14.06 100% awarnor. 1544 45 40 0oB P14.051000 | 10,008

BENMNYUHbI

B030yxaeHns C[1

P14.04 n P14.05 cooTBETCTBYIOT MaKCUManbHOMY W MUHWMANbHOMY 3HAYEHUSIM aHaroroBOMO  HampshKeHus
BO30yaeHnst CUHXpOHHON MalwmHbl, 100% COOTBETCTBYET MaKCUMarbHOMY 3HAYEHWID AHANOroBOM PerynvpoBKU
B036yxaeHus, a 0% COOTBETCTBYET MUHMMANLHOMY 3HAYEHWIO aHANIOrOBOW PErynMpOBKN BO30YXAEHNS.

DyHKUMOHANBHbIN HanmeHoBaHme Moppo6Hoe onucaHue Ovnana3oH Mo
KoA napameTpoB HacTpoOMKM | YMONYaHMIO
P14.07 dakTop ratueHus konebanmii 0-100 0-100 10
Hu3. yactot C[]
P14.08 dakTop raweHns konebanui 0-100 0-100 0
BbIC. yacToT C[]
P14.09 Touka pasrparitienia |, 4, 120 gory 0,00-12000 | 15,00ry
rawenws kone6anuin C[l
P14.10 Mepekniowarens wactor g 4, 179 ooryy 0,00-120,00 | 0,00y
raiieHui konedanwmii C[1

OyHKUMoHanbHble kombl P14.06-P14.09 B ocHOBHOM npefHasHayeHbl Ans CnyvyaeB CUHXPOHHOrO ynpasnenus V/F
MaLUMH C NEPEMEHHbIMU Harpy3kamu, TakUMKM Kak BO3LyLUHbIE KOMMPECCOpbl U Apyrue Harpysku. Korga BbixogHast
yacToTa CUCTEMbI YNpaBreHMsl CKOPOCTLI0 C NMEPEMEHHON YacTOTOW AOCTUraeT 3agaHHon Yactotbl P14.09, dyHkums
nogaeneHus konebaHwWin CMHXPOHHOW MallMHbI akTuBMpyeTcs. B 9To Bpems, ecnu yacTtoTa Bbiwe, Yem P14.08,
BbICOKOYACTOTHbIE KornebaHusi CMHXpPOHHOW MallvHbl ByaeT ucnonb3oBathes KoaddmumeHT nogasnequs P14.07.
Ecnn vactota Huxe P14.08, ncnonb3ayeTcst CUHXPOHHas MaluiHa Anst nogasnexus koadduumenTa konebaquin P14.06
Ha HU3KOW YacToTe.

®yHKUMOHANbHbIV Onana3oH Mo
HaumeHoBaHue Moapo6Hoe onncaHue napameTpoB »
Kog HaCTPOWKN  |yMOMYaHUIO
lNepenaya Toka
P14.11 B036yxaeHns npu  |0,0%-100,0% 0,0-100,0 0,0%
pab. yactote

P14.11 ycTaHaBnMBaET BENUUMHY YNPaBSIOLLEro CUrHana ynpaBneHns BENNYUHON TOKa BO3BYXAEH!Ss, BblGaBaeMoro
M4 BO Bpemsi py4HOro Bo3byaeHUs unu paboTbl B pexume baiinaca npoMbILLMEHHON YacTOTI.
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DyYHKUMOHANBHbIN HauMeHoBaHue MoapobHoe onucaHue [uana3zoH Mo
KoA napameTpoB HacTpoOMKM | yMONYaHMIO

P14.12 Koodp. sauTel 1 549 0-3000 1000
cnabomarnut. C[1

P14.13 Tok pacnosHaeaHus CI1 10,0%-100,0% 0,0-100,0 20,0%

Bbi6op komaHab! 0: HM3KOYaCTOT. aBTOHACTPOWKA

P14.14 , , . 0-1 0
aBToHacTpounkm C[l 1: BbICOKOYACTOT. aBTOHACTPOKA

P14.15 Tokocu D 1 0,0%-100,0% 0,0-100,0 20,0%

P14.16 Tokocu D 2 0,0%-100,0% 0,0-100,0 10,0%

P14.17 TouKa ChieHsi acr. Toka 2;%?(500'10 (B2 AGCATHHEIX 000-P00.10 | 10,00

P14.18 BbiGop YacToTbl Nnepeaaym 0 3aByCaHue OTKN 0-1 0

Ha 0 1: 3aBKCaHe BKT

P14.19 Tok cocTosiHus 3aBucanms |0,0%-100,0% 0,0-100,0 50,0%

P14.20 Hay Bpems 3aBucaHus  |0,00-10,00c 0,00-10,00 1,00

P14.21 Bpens Buixoda s g 9.1 00c 0,00-10,00 1,00

3aBUCaHNs

[Insi CMHXPOHHBIX MaLUWH C BEKTOPHbIM ynpaBneHnem PG (Bektop 0e3 PG HeeNCTBUTENEH), C TAaKOM Harpyakom, kak
NoAbEMHbIE W HUCXOAALLME KOHBeWepbl unn nudTel, MY npu paboTe Ha HyneBoit YactoTe Heobxoamma CyHKUMS
3aBMCaHMs, YTODbI rapaHTUPOBaTh, YTO TAKME Harpy3KM, Kak NIEHTOYHbIE KOHBEepbl Uk NudiThl, He OyayT ABMraThCs
B obpaTHOM HarnpaBsneHun. Yem 6Gorblue 3HadeHue P14.19 (Tok BTArMBaHWA npW 3aBucaHuW), Tem 6Gorblue
MaKCUMarnbHbIA  KPYTALLMIA MOMEHT MpW 3aBMCAHWM, HO 3TO NPUBEAET K YBENMYEHWIO NOTepb B MeAM Ha
COMPOTUBNEHWMM CcTaTopa ABWratens. B peanbHbIX NPUNOXEHWSX COOTBETCTBYIOLUME 3HAYEHUs criegdyeT
yCTaHaBNMBaTb B COOTBETCTBUM C YCIIOBUSMU Harpysku.

[Mpu 3anycke YHKLMM 3aBUCAHUS:

Korpa 3agaHHas YacToTa < CTapTOBOI YacToThbl 1 paboyas YacToTa < CTapTOBOM YaCTOTbl, OH NEPENaeT B COCTOSHME
3aBUCaHMS. B 3TO Bpemsi TOK BTAMBaHWA NogaeTcs B 0Cb D CMHXPOHHOW MalumHbl, U Bpems BTAruBaHus P14. 20
(Bpems Havana 3aBucaHus) yeennumeaetcs ot 0 go P14.19 (npum 3aBucaHUM NOAAETCA TOK);

Korpa 3apaHHas yactoTa > CTapTOBOM 4YacToThl W paboyas yactoTa > CTapTOBOW YaCTOThl, MPOUCXOAWUT BbIXOA U3
COCTOSIHWA 3aBKCaHKSA. B 3T0 Bpemsi TOK, nofaBaemblil Ha 0Cb D CMHXPOHHOW MallnHBI, 3aTyxaeT fo 0 vepes P14.21
(Bpems BbIXx04a 13 3aBUCaHKS).

Puc. 6-36 OnucaHme COCTOSHMS BKITIOYEHNS (DYHKLMM 3aBUCAHMS

A

f " Hacrpoiia
P1447+3,00 My | | . Tt
P14.17 - - ; aora
PO1.33 oo '
fool
Myck /
»-1
A ld
P14.19 B R
P01.32
P14.15 // - \\
P14.16
—-t
S <=3 <= -2
P14.20  P14.2 P01.34 R14.20
A
Tok
3aBuUCaHMS!
Tok 3aBucanus | Tok npu | Tok npu Tok npn npu
npu 3anycke | 3anycke ;3anycke 1 3anycke 2 0CTaHOBKg
-t
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DyHKUMOHANBHbIH HanMeHoBaHMe MoapobHoe onucaHue }.'luanasPH Mo
Koa napameTpoB HacTPOWMKM | YMONYaHMIO
P14.92 AKT. ynpaBneHus ¢ oop. 0-1 0-1 0
CBSI3bH0 PeaKTVBHOIO TOKa
Hau. yactoTa ynpaBneHus
P14.23 ¢ 00p. cBA3bIO 0,00ruy-P00.10 0,00-P00.10 0,00ly
peakTUBHOTO ToKa
P14.24 Koacp. mponopupt 450 0-1000 50
peaKTMBHOrO TOKa
Koadh. uHterpup.
P14.25 perynuMpoBaHus 0-1000 0-1000 50
peakTUBHOTO ToKa

CUHXPOHHBIN ABUraTens ¢ 06paTHOM CBA3bH0 N0 peakTUBHOMY TOKY AeiCTBUTENeH npu ynpasneHun V/F: ock P14.15D
nogaet Tok 1, ocb P14.16D nogaet Tok 2, a P14.17 TaHeT TOUKY YacTOTbl NEPEKoUeHUs Toka, KoTopast UCrorb3yeTcs

ana yCTaHOBKW 3aaHHOE 3Ha4YeHne peakTUBHOIO TOKa.

pynna P15 Mpynna dpyHKUMIM ynpaBneHus KOMm. wkada

@DyHKUMOHANBHbIN Onana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Kop HaCTPOMKK YyMON4YaHuio
3apepxka
P15.00 nepekntoveHmns Ha  |0,0-60,0c 0,0-60,0 2.0c
MPOM. 4acToTy

Korpa gsuratens nepeknioyaetcs ¢ MY Ha NPOMbILNEHHYHO YacTOTy, NOCNe Nogayn KOMaHIbl U 3a4epKku BPEMEHM,
ycTaHoBneHHoro P15.00, cpabaTbiBaeT COOTBETCTBYOLMIA NepekmnioyaTen Ang NEPEKMOYEHNs YacToTbl HA NPOM.

yacrory.
@DyHKUMOHANBHbIN Onana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Koa HacTPOWKM | yMONYaHUIO
Pexum 0: He3aBMCUMbII PEXIM
P15.01 koHdurypauum QF 1: pexm «[18a B OTHOM» 0-1 0
KOM. LiKadpa

P15.01 ycTaHaBnMBaeT pexum KOHUrypaLum BbICOKOBOMbTHOTO Nepeknioyartens Lenen peryrimpoBaHus YactoTbl 1
MNPOMBILLMEHHO YaCTOTbI BbICOKOBOSbTHOM CUCTEMBI PETYNMPOBAHNS YaCTOThbI BpaLLEHUS.

0: YkasblBaeT Ha HanMyMe BbICOKOBOMbTHOTO MEPEKMoYaTens Ans Kaxgod LEenn MEepeMeHHoM 4acToTbl U

NpOMmblI LLTNIEHHOM YaCTOThI;

1: ykasblBaeT Ha TO, YTO cxema npeobpa3oBaHus HOKOBOW YaCTOTbI M CXEMA MPOMbILLSIEHHON YacTOTbl UCMOMb3YHOT

06LLlMl71 nepeknto4aTenb BbICOKOro HanpaXeHna.

DyHKUMOHANBHbIN Ovnana3oH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB »
KoA HaCTPOMKM  |YMONYaHUIO
KaHan komaHg kom. |0: ynpaBneHue AaHHOro yCTpoiicTaa
P15.02 : , 0-1 0
wkadga 1. ynpaBneHve BeayLLero yCTponcTea

P15.02 ycTaHaBnuBaeT KOMaHAHbI kaHan npeobpa3oBaHK st NPOMbILLAEHHOI YacTOTbl BEGOMOM MaLlHbI.

0: KomaHga npeobpa3oBaHWs MPOMbILLMEHHOM YacTOTbl MOAAETCS NOKANbHOW MALLMHOM, TO €CTb MepekrnyeHne
npeobpa3oBaHmMs NPOMBILLIEHHON YaCTOTbl KOHTPOIMPYETCS NIOKamnbHOM MaLUUHOWM;

1: komaHga npeobpasoBaHUs MPOMBILLAEHHON YacTOTbl MOAAETCS BeAyLMUM YCTPOWCTBOM, TO €CTb NEPEKIioYeHne
npeobpa3oBaHmns NPOMBILLIEHHOR YaCTOTbI KOHTPOIMPYETCS BEAYLLMM YCTPOCTBOM.

DyHKUMOHANBHbIH [nana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB »
Kog HacTpolkn  |yMonyaHuio
P15.03 CuHxp. 0: cuHXp. NepekntoyeHne oTkn 0-2 0
' nepekmnioYeHne BKN |1: C CUHXPOHHBLIM MEpEKMIOYEHNEM
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DyHKUMOHANBHbIH

ManasoH n
HaumeHoBaHue MoppobHoe onucaHne napameTpoB fua aso °
Kon HacTPOWKN | yYMONYaHMIo

PEaKTUBHOTO COMPOTUBEHMS
2: 63 CHXPOHHOTO NepPEKoYeHNS
PEaKTUBHOTO COMPOTUBIEHMS

OYHKUMA CUHXPOHHOTO MEPEKIIYEHMs MO3BOMSET PEanu3oBaTb KOMMYTALMIO MPOMbILLMEHHbIX NpeobpasoBatenei
vactotbl 0e3 nomex. P15.03=1 wucnonb3yeTcs AnNA YCTAHOBKM HEOBGXOAMMOCTM  BbLINOMHEHUS CUMHXPOHHOTO
nepeknoYeHns Npu nepekntodeHnm ¢ MY Ha npom. yacTorty.

0: ACVIHXpOHHoe nepekno4yeHue, yp,aprM TOK BO BpeEMA NEpPeKnto4eHnsa BENUK;
1.¢c CUHXPOHHbIM NEPEKNoY4eHNneM peakTUBHOro CoONnPoTUBIEHNS;
2: 6es CUHXPOHHOIO NEepeKnto4eHna peakTnBHOro CONpoTMUBIIEHUA,

MpumeyaHue: korga cuUCTeEMa YaCTOTHOTO YNpaBneHUs COODLLAET O HEeWCNPaBHOCTW KOHTAKTOPa CMHXPOHHOMO
MepeKoYeHms], 3TO 03HaYaeT, YTO pasmblkaHne KM4 He yaanock unm obpaTHas CBs3b MO pa3MblkaHuo HeeepHa. B
9TO BpeMsi HeobXoaMMO NPOBEPWTb, HE MOBPEXOEH I KOHTAKT BaKyyMHOro koHTaktopa KM4 unu HeT oT3biB
HenpaeunbHbIA. Heobxoanumo yb6eauTbes, 4To AENCTBME BakyyMHOMO kKoHTakTopa KM4 1 ero obpatHas cBsisb B HOpMe,
a 3aTeM OTKMKYUTb MWUTAHWE YNpaBleHWs 1 Nepe3anyCTUTb CUCTEMY PerynMpoBaHMS CKOPOCTM npeobpa3oBaHMs
4acToTbl, NPEXAE YEM CUHXPOHHOE NEPEKIHOYEHNE CMOKET MPOAOIKUTLCS.

OyHKUNOHANbHbI!

Ovnana3oH Mo
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB -
KoA HAacTPOMKM  |yMOMNYaHUIo

YcTaHoBuTE MHOPMALWIO O
KOHpMrypaLum pacnpenenurenbHbIX
wkacos ¢ Homepamu oT 1 8o 4. Kaxable 4
BuTa He3aBMUCHMO 3aat0T MH(OPMALMIO O
koHcurypauum QF1 pacnpegenuTensHoro
wkada. [lonyctumble 3Ha4eHs
0000-0100:

WHdhopmaums 0000: HeT obmeHa
koHdurypatmm QF1 1/0001: Mpynna coBMeCTHOrO
ncnonb3osaHns 1 QF1
0010: Mpynna coBMECTHOrO
ncnonb3oBaHns 2 QF 1
0011: I'pynna coBMeCTHOrO
ucnonb3oeaHus 3 QF1
0100: Mpynna coBMeCTHOro
ucnonb3oBaHns 4 QF 1

P15.04 0x0000-OxFFFF 0x0000

YcTaHoBWTe MHGhOpMaLWto 0
KOHMrypaLum pacnpeaenuTenbHbIX
wkados Ne 5-8. Kaxable 4 6uta
He3aBWCUMO 3a4at0T MHGOPMALIMIO O
KOHMrypaLmm pacnpegenurensHoro
wkada QF1. fonycTuMble 3Ha4eHns
0000-0100:

WHchopmaLms 0000: HeT obmeHa
KoHdurypatmm QF1 2 |0001: Mpynna coBMECTHOTO
ucnonb3osanns 1 QF1
0010: Mpynna coBMECTHOrO
ncnonb3oBaHns 2 QF1
0011: I'pynna coBMeCTHOMO
ucnonb3oBaHns 3 QF1
0100: Mpynna coBMeCTHOro
ucnonb3osanns 4 QF1

P15.05 0x0000-OxFFFF 0x0000
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P15.04 n P15.05 ucnonbaytotca 4ns HacTporku obLuei uHgopmaLmMv pacnpeaenuTensHoro Wwkada, korga asa unum
Bonee BXxoaoB npeobpa3oBaHmus YacToTbl COBMECTHO 1cnonbayoT rpynny QF 1. Hanpumep, yctaHoska P15.04=0x0011
03HayaeT, YTo pacnpefenvTenbHbIi Wwkad 1 1 pacnpenenuTenbHbIf Wkad 2 COBMECTHO UCMONb3YIOT Nepeas rpynna
QF1. YcraHoska P15.05=0x3033 o3HauaeT, 4TO pacnpegenutenbHbld Wkad 5, pacnpefenuTenbHbli wkag 6 u

pacnpefenuTenbHbli Wkad 8 COBMECTHO MCnonb3ytoT TpeTbto rpynny QF 1.

®YHKLUMOHANBHbIN Onana3oH Mo
HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB )
Kog HacTPOWKM | YMOMYaHMIo
Hu3koe HanpshxeHue
P15.06 peakTopa npu cuHxp. [0-1000B 0-1000 50B
NepeknYeHnm

Mpu CUHXPOHHOM MEPEKMIOYEHMM C PEaKTOPOM WCMOMb3YeTC A KOMMEHCAUWM MafieHUst HanpsikeHus Ha
peakTope.JTa BENYNHA YCTAHABNMBAETCS B 3aBUCMMOCTM OT BEMUYMHbI PEaKTMBHOMO COMPOTUBNEHNS 1 TOKA.

®YHKLMOHANBHbIN
KOA,

HaumeHoBaHue

MoppobHoe onucaHne napameTpoB

Onana3oH
HaCTPOWKM

Mo
YMOTYaHuIo

P15.07

WHhopmauus
KoHurypaummn KM1 1

YcTtaHoBuTe MHOpMaLo 0
KOHCpUrypaLum pacnpenenurenbHbIx
wkados Ne 1-4. Kaxable 4 buta
He3aBUCKMO 334at0T MHGOPMALMIO O
koHcpurypauum QS1/KM1
pacnpefenuTenbHoro LWkada.
Honyctumoe 3HaueHne 0000-0100:

0x0000-OxFFFF

0x0000

0000: HeT obmeHa

0001: 06wy, 1-s rpynna QS1/KM1
0010: 06wy, 2-4 rpynna QS1/KM1
0011: obw. 3-a rpynna QS1/KM1
0100: 06wy, 4-4 rpynna QS1/KM1

YcTtaHoBuTe MHoOpMaLo 0
KOHhMrypaLmun pacnpeaenuTenbHbIX
wkados Ne 5-8. Kaxable 4 undpbl
HE3aBMCMMO 33at0T MHGOpPMALMIO O
KOHMrypaLun pacnpegenuTensHoro
wkadpa QS1/KM1. Jonyctumoe 3HayeHne
0000-0100:

0000: HeT 0bmeHa

0001: 06wy, 1-4 rpynna QS1/KM1
0010: 06wy, 2-4 rpynna QS1/KM1
0011: obw. 3-a rpynna QS1/KM1
0100: 0bwy. 4-a rpynna QS1/KM1

WHhopmauus

KoHcurypauun KM1 2 0x0000-OxFFFF

P15.08 0x0000

P15.07 n P15.08 ucnonb3yloTcs Ans HACTPOWKM COBMECTHOMO MCMONb30BaHMSA MHAQOpPMaUMM Lkada ynpasneHus,
korga asa wiw 6onee BxogoB npeobpasoBaHMst YacTOTbl COBMECTHO ucnonbaylT rpynny QS1/KM1. Hanmpumep,
ycraHoska P15.07=0x0011 o3Hayaet, 4Tto wWkad ynpasnexus 1 u wkad ynpasneHus 2 COBMECTHO MCMOSMb3YHOT
nepsas rpynna QS1/KM1, ycrtaHosute P15.08=0x3033, 310 oO3HayaeT, 4TO pacnpenenuTenbHbii Lwkad 5,
pacnpegenuTensHbli Wkad 6 1 pacnpeaenuTeneHbIi Wkad 8 COBMECTHO MCMonb3ytoT TpeTbio rpynny QS1/KM1.

MoapoBHy MHOPMALMIO O NONOXEHUSX NepekmnioYaTeneil pacnpeaenuTEnsHOro Wkada B (yHKUMOHAMBHBIX koaax
P15.04, P15.05, P15.07 n P15.08 cm. B rpynne P05.Puc. 6-15 Cxema «OgHO yCTPOWCTBO YNpaBnsieT HECKOMbKAMMY .

DyHKUMOHANBHbIH H Moapo6Hoe onucaHue [OwnanasoH Mo
Koa anmeHosanme napameTpoB HaCTPOWKM YMOSYaHUIO
P15.09 CHIDKEHUE JacTOTl ABAATENA 1 o1 o, 0,00-50,00 0,00 My
1 B KOM. LKady
P15.10 CHIDKEHUE JacTOTl ABATATENA 1 o1 o, 0,00-50,00 0,00 My
2 B KOM. LUKacpy
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®DyHKUMOHANBHbIH H Moapo6Hoe onucaHue [OunanasoH Mo
Kog auMeHoBakNe napameTpoB HacTPOMKW | yYMOMNYaHuIo
P15.11 CHixeHWe YaCTOTe! ABMTATENA | 1 o oo 0,00-50,00 0,00 My
3 B KOM. LLUKacpy
P15.12 CHipkenve JacToTel ABUTATENs ) 1y cn o, 0,00-50,00 0,00y
4 B KOM. LIKacpy
P15.13 Bpews AeHeTER KO LKa®ba | 300mc 0-300 90mc
P15.14 Bpews AEHCTES KM, Wkata |y a00mc 0-300 90mC
P15.15 Bpews AeHCTBA KOM. WKada | 50, 0-300 90mc
Pi5de | DPOMAACHOTBI KON WKAGR |y 300, 0-300 90mc
P15.17 TOKKpyT. MOMEHTA KOM. 1 1 6553 5 0,0-6553,5 00A
Lwkada 1
P15.18 TOKKPYT. MOMEHTA KOM. |, 1 6553 50 0,0-6553,5 0,0 A
Lwkada 2
P15.19 TOKKpYT. MOMEHTA KOM. 1 1 6553 50 0,0-6553,5 0,0A
wkada 3
P15.20 TOKKPYT. MOMEHTA KOM. |, 1 6553 50 0,0-6553,5 0,0 A
wkada 4
Bpems 3agepxku
P15.21 OrnokmposaHus dasbl npu  |0-120MuH 0-120 2 MWH.
CUHXP. MepekntoyeHnm
P15.22 Yron KommeHcauuu fipn CUKX. | o, 4 1 900 go -200,0 502000 |  12,0°
nepeknoyeHnn Kom. Wwkada 1
P15.23 Yron KommeHcauuu fipn CHKX. | o, 5 1 900 go -200,0 502000 |  12,0°
nepeknYeHnn Kom. Lukada 2
P15.24 Yron KomeHcauuu fipn CUKX. | o, 5 1 900 go -200,0 502000 |  12,0°
nepeknyeHnn koM. Lwkada 3
P15.25 Yron Komercauuu fipn CukX. | o, 5 1 900 go -200,0 502000 |  12,0°
nepekIioYeHnn KoM, Wwkada 4
P15.26 Yron daKT. OTKIOHEH!s Npu 0-65535° 0-65535 0°
CUHXP. NEpPeK. KoM. LKkada 1
P15.97 Yron aKT. OTKIOHEHUS Npu 0-65535° 0-65535 0°
CWHXP. NEPEKIT. KOM. LKadga 2
P15.8 Yron daKT. OTKIOHEH!s Npu 0-65535° 0-65535 0°
CWHXP. NEPEKI. KOM. LiKkada 3
P15.29 Yron daKT. OTKIOHEH!s Npu 0-65535° 0-65535 0°
CWHXP. NEPEKI. KOM. LiKada 4
0: oTkntoyeHo (0bLas nnata
onpeneneHns HanpsKeHnsa ans
npeobpasoBaHus
Maers o6HADVKEHHS MPOMBbILLSIEHHOI YacTOTbl)
P15.30 by 1: BkntounTb (nnata 0-1 0
HanpsXxeHua BKN
00HapYXeHWs HaNPSHKEHNS!
npeobpa3oBaHust
I'IpOMbILIJJ'IGHHOI;I YacTOThbl
oTAENeHa)
P15.31 Peseps 0-65535 0-65535 0
P1532 Koadp. BOMH. chunbTp. npu 1-20 1-20 4
CMHXPOHHOM NEPEKITHOYEHIN
TouHOCTb CTabunmuaamm
P15.33 BrokupoBkm hasbl npu cuuxp. |1-500 1-500 200
NepeKnoYeHNN
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®DyHKUMOHANBHbIH H Moapo6Hoe onucaHue [OunanasoH Mo
Kop auMeHoBakNe napameTpoB HacTpolkM  |yMOMNYaHuio
P15.34 Bpews nonaepxi cTab. mpu | 4 40 o 0,1-100,0 40c
CUHXP. NEPEXT.
Bbibop peiicTus Haiinaca npu |0; pyyH. 6ainac npu npom.
P15.35 pab. yactoTe npu yacToTe 0-1 0
HEeWCnpaBHOCTM 1: aBTobainnac
0: koHurypauwms KM1 i
P15.36 KoHdomrypaums KM1 1: HeT KoHdurypaLum KM 0-1 1
P15.37 Tun koM. Wwkada (1) TOMbKO pytiHan 0-1 0
: @BTO
pynna P16 Mpynna cpyHkumn npotokon Modbus
DyHKUUOHANBHbIN Onana3oH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB )
KoA HacCTPOMKN | yMONYaHUKO
P16.00 Anpec Modbus 31070 4 »47 -peynaumsii anpec 1-247 1
YCTpOiicTBa

OTOT (PYHKLMOHArMbHbINA KoL UCNONb3yeTCs Ans YCTaHOBKM agpeca y3na cBsa3un aton cuctembl B Modbus. YcTaHosute
afpec CBA3M NOAYMHEHHOro YcTpoicTBa.Ecnn agpec paseH 0, 3TO LuMpoKOBelaTenbHbI agpec.B ato Bpems
NOAYMHEHHOE YCTPOCTBO TONBKO NPUHUMAET Kafpbl CBA3M, HO He 0TBevaeT. OBpaTute BHUMAaHWE, YTO B OHOM W TOW
xe cetn Modbus nokanbHbIi aapec CBA3N YHUKANeH B CETW CBSA3W, W afpec NOAYMHEHHOrO YCTPOMCTBA HE MOXET
MOBTOPATLCS. JTO OCHOBA [N peanu3auuM ABYXTOYEYHOW CBA3M MeXAY [MaBHbIM KOMMbIOTEPOM W CUCTEMON
ynpaBneHus CKOPOCTIO ¢ NpeobpasoBaHneM 4acToTbl.

®YHKUMOHANLHbIN [nanasoH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
Kop HacTPOWKM  |yMONYaHUIO
0: 1200 but/c
Hactpoika ckop. ; 5388 g:zg
P16.01 nepegayv AaHHbIX No 3: 9600 Gutc 0-5 4
caaau Modbus |, 49500 Gurrfc
5: 38400 but/c

OTOT (PYHKUMOHANBHBIA KOL UCTONb3YETCS A4S YCTaHOBKM CKOPOCTW Mepefadn LaHHbIX STOW CUCTEMbI YNpaBleHNs
CKOPOCTbH0.ECNM CKOPOCTb NEpefayn AaHHbIX OTNMYAETCH OT CKOPOCTU Nepesayn AaHHbIX Ha FNaBHOM yarne, CBs3b He
Oynet ycraHoeneHa. (Mpumeyanue: BUT/C - 3TO CoKpalleHue oT GUT B cekyHay, 0603HaYatoLlee Konm4ecTo GuT B

cekyHay)
®yHKUMOHANBHbIN Ovnana3oH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Kop HacCTPOWKM  |yMOMNYaHUIO
0: Het nposepku (N, 8, 2) ona RTU
P16.02 Hactpoiika nposepku |1: yetHocTb (E, 8, 1) ang RTU 0-3 1
' AaHHbix Modbus  |2: HeueTHas yetHocTs (O, 8, 1) ans RTU
3: Het nposepku (N, 8, 1) ons RTU

YctaHosuTe thopmat casau Modbus aToro yana,
0: pexxum csian (RTU), onuHa Gaitta 8 6ut, 63 4eTHOCTM, 2 CTONOBLIX BuTa.

1: Pexum casaau (RTU
2: Pexum ceasn

(
(

), AnvHa Gaitta 8 6ut, 1 6uT YeTHocTH, 1 CTONOBLIN BUT.
RTU), anuHa baitta 8 6urt, 1 61t HeyeTHoro buta, 1 61T ctonosoro Huta.
)1

3: pexxum csian (RTU), onvHa Garita 8 6ut, B6es yeTHocTH, 1 cTONOBLIX OKTa.

®YHKUHOHANBHBI HaumeHoBaHue MoapobHoe onncaHue napameTpoB BB e
KoA Ap P P HacCTPOWKM  |yMONYaHUIO
P16.03 Sanepkka oteeta | o 0-200 5mc
cBs3m Modbus
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P16.03 ycTaHaBnuBaeT BPEMEHHOW WHTEPBAN C MOMEHTA OKOHYaHWs npuema npeobpasoBaTenem AaHHbIX OT
[MAaBHOTO KOMMbOTEPa [0 OTMpPaBKM AaHHbIX OTBETa Ha [MaBHbIA KomnbloTep. Ecnu 3agepikka OTBeTa MeHblue
BpPEMeEHN 00paboTkM CUCTEeMbI, 3aaepkka oTBeTa OyaeT ocHoBaHa Ha 00paboTke cucTembl. Ecriv 3apepxka oTeeTa
npeBbllaeT Bpemsi 00paboTkn cucTembl, Bpemsi 0BpaboTkM, cucteMe HeoOXOOMMO OOXOATLCA 3aAepXKKu mocre
006paboTky AaHHbIX, @ 3aTEM OTNPaBMTbL AaHHbIe Ha FMaBHbIN KOMMLIOTEP MOCNE UCTEYEHNS BPEMEHU 38AEPKKU.

®YHKLUMOHANBHbIN OuanasoH Mo
HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB )
Kog HacTPOWKN | YMOMYaHMIO
P16.04 Bpewms NpeBbILIEHS | o) 0.1 10 100,0 ¢ 0,0-100,0 0,0c
cBa3n Modbus
0-1
0: 3anpet
1: AkTnBaums
VIaneHHOE Mocre BKYeHUst CKOPOCTb
P16.05 A nocrneaoBaTenbHOro NopTa aBTOMaTUYECKM 0-65535 0
obHoBneHue BKN
HacTpamBaeTcs Ha 115 200 6og, a ¢
nomoLbto Moayns 4G loT MOXHO yaaneHHo
0BOHOBUTb OCHOBHYIO MporpaMmy
ynpasnexus ARM.

Ecrnm ons atoro dyHKUMOHanNbHOrO koga ycTaHoBneHo 3HadyeHue 0,0 ¢, napameTp BPEMEHM OXWUAAHWS CBS3M
HeencTBUTENEH.

Ecnm gns a1oro (pyHKUMOHAMBHOTO KoZa YCTaHOBMEHO [OMYCTMMOE 3HAYeHWe, eCr WHTepBan Mexgy OfHUM
0OMEHOM [aHHbIMM 1 CrieaytowmM 0OMEHOM AaHHbLIMW MPEBLILIAET TaliM-ayT CBA3W, cucTeMa CoobLMT 06 owmbke
ces3n Modbus.

OBbI4HO Ans Hero YCTaHOBINEHO 3Ha4YeHne «HepeincTeutensHO». ECnu Bbl YyCTaHOBWUTE 3TOT NapaMeTp B CuCTtemMe C
MOCTOSIHHOM CBSI3bH0, Bbl CMOXETE OTCIEXMBATL COCTOSIHUE CBSI3M.

pynna P17 Mpynna cpyHkummn Ethernet

@DyHKUMOHANBHbIN [OunanasoH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB »
Ko HAaCTPOUKU YMOJT4aHUK
P17.00 Crapw. 6ant anpeca | 0, o4FFFF (crapu, Gairr) 0x0000-0xFFFF | 0xCOAS8
IP ycTpoicTtea
P17.01 Mnanw. 6aT anpeca |, 000, oxFFFF (unagw. Gaiir) 0x0000-0xFFFF |  0x0102
IP ycTpoiictea
P17.02 Crapu. GanT Mackn |, 00 0FFFF (crapu. Gaiir) 0x0000-OxFFFF | OXFFFF
CEeTn ycTpoucrea
P17.03 M. GaT Mackn | 600 0xFFFF (wnaguw. Gaiir) 0x0000-0xFFFF |  OxFF00
CETU YCTPOICTBA
P17.04 Crapuu. GaitT WNio3a |, 00, oxFFFF (crapu. Gaiir) 0X0000-0XFFFF | (0xCOA8
yCTpOicTBa
P17.05 Mnapu. GaIT LMO32 |1, 0000. xFFFF (wnagu. Gairr) 0x0000-OXFFFF |  0x0101
yCTPOWCTBA
P17.06 Crapu. Banr MAC |, 0000-0xFFFF (crapu. Gai) 0x0000-OXFFFF |  0x5254
yCTpoicTBa
P17.07 Cp. bant MAC 0, 0000-0xFFFF (cp. 6aitr) 0x0000-0XFFFF | 0x4C19
YCTpOWCTBa
P17.08 Mnapwu. Baitt MAC |4, 0000.0xFFFF (wnanuw. Gai) 0X0000-OXFFFF |  0xF742
YCTPOIACTBA

P17.00-P17.08 ucnonbaytotcs ans ycraHosku IP-agpeca, macku noacet u MAC-agpeca cBsisn Ethernet. 9w
napameTpbl MOXHO YCTAHOBUTb TOMbKO B PEXMME KOHGMUIypaLWm 1 TOMNbKO NPOCMOTPETb, HO He M3MEHUTL B 0BLIYHOM
pexume.

®opmar IP-agpeca: P17.00-P17.01.

Mpumep: IP-agpec - C0.A8.01.02 (wectHaguaTepuyHbin) unn 192.168.1.2 (0ecatuyHbIi).
®opmart macku IP-noacetn: P17.02-P17.03.

Mpumep: Macka: FF.FF.FF.00 (wecTtHaguatepuyHbIn) nnm 255.255.255.0 (gecatnyHoln).
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®opmar wwrniosa: P17.04.P17.05.

Mpumep. Macka - C0.A8.01.01 (wectHaguatepuyHbii) unm 192.168.1.1 (aecAaTudHbIN).
®opmat MAC-agpeca: P17.06.P17.07.P17.08.

Mpumep: Macka 52.54.4C.19.F7.42 (wecTHaguaTepuyHas).

®YHKLMOHANBHbIN
KOA,

OunanasoH Mo

HaumeHoBaHue MoppobHoe onucaHne napameTpoB .
HaCTPOWKM  |yMONYaHUIO

YpoBeHb XypHana
P17.09 MOZYNS ynpasn. KOM. 0x0-0xF 0x0
DSP
YpoBeHb xypHana
P17.10 MOZyns ynpaBneHust 0x0-0xF 0x0
ckopocTbto DSP
YpoBeHb XypHana
P17.11 moZyns ynpaenenus |Bit0: 6e3 sanucu 0x0-0xF 0x0

KpyT. MoMeHTa DSP |Bit1: TepMuHanbHbIN xypHan
YpoBeHb XypHana |Bit2: xypHan HeucnpaBHoCTeN
koHTypa Toka DSP  |Bit4: xypHan knto4eBon MHgopmaLmm
YpoBeHb xypHana |Bit8: xypHan ysefomnerui
P17.13 Mogaynst KombuHauws BbileyKka3aHHbIX YpOBHEN 0x0-0xF 0x0
ocumnnometpa DSP
YpoBeHb XypHana
P17.14 Mozaynst 0BpaboTky 0x0-0xF 0x0
HeucnpasHoct DSP
YpoBeHb xypHana
P17.15 MOZyns 3anpoca 0x0-0xF 0x0
napametpos DSP

P17.12 0x0-0xF 0x0

YHVBepcanbHas BbICOKOBObTHAS CUCTEMA PErynmpoBaHMs CKOPOCTU € perynupyemoii yactotoin Goodrive5000 umeet
yHKUmo 3anuck xypHana. P17.09-P17.15 ycTaHaBnvBaeT ypoBeHb XypHana Kaxaoro yHKLUMOHAIbHOrO MOAYIS.
YpoBeHb XypHana umeeT 4 6uta yposHs (bit3-bit0), koTopble 0603HaYaI0T YPOBEHb XypHaNa TekyLlero Mogyns. MMpu
3anucy OnpeaerneHHoro YpoBHS fOrOB COOTBETCTBYHOLMIA BUT YpOBHS MOAYNS paBeH 1, Torda 3anucbiBaloTcs Jom
3TOr0 YPOBHS MOZYNS.

OYHKUMOHANbHBbI
kog,

Ovnana3oH Mo

HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB »
HacTpPOWKM  |yMONYaHUIo

YpoBeHb XypHana
P17.16 MOZyINs yrpaBreHus 0x0-0xF 0x0
ARM
YpoBeHb XypHana
P17.17 MOZyns nepegaym 0x0-0xF 0x0
vactotr ARM
YpoBeHb XypHana
P17.18 mogyns 0bpaboTku 0x0-0xF 0x0

HeucnpasHoctM ARM |Bit0: Ges 3anmcu

YpoBeHb XypHana  |Bit1: TepMuHanbHbIN XypHan

P17.19 MoZyns cyeTa yacTot |Bit2: xypHan HeucnpasHocTel 0x0-0xF 0x0
ARM Bit4: xypHan kno4eBoit HopmaLmm

YpoBeHb xypHana |Bit8: xypHan yBegomneHui

P17.20 Moayns koM. Lkada |KomBuHaLms BbilueykasaHHbIX YpoBHeN 0x0-0xF 0x0
ARM

YpoBeHb xypHana

MOaynst
(OYHKLMOHAMBHBIX
kogos ARM

YpoBeHb XypHana

P17.22 Mozayns 0x0-0xF 0x0

(PYHKLMOHAMBHBIX

P17.21 0x0-0xF 0x0
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O R HaumeHoBaHue MoapobHoe onncaHue napameTpoB ﬂuana:*.VO H Iz
Kop HacTpoykn  |yMONYaHUIO
knemm ARM
YpoBeHb xypHana
P17.23 Mozt UDP/IP ARM 0x0-0xF 0x0
YpoBeHb XypHana i
P17.24 Moyt Modbus ARM 0x0-0xF 0x0
YpoBeHb XypHana
P17.25 Moy Profibus ARM 0x0-0xF 0x0
YpoBeHb xypHana
P17.26 MoRyma 0X0-OxF 0x0
BEOyLUMA-BESOMbI
ARM
P17.16-P17.26 YpoBeHb xypHana ARM aHanoruueH ypoHio xypHanos DSP ans P17.09-P17.15.
®yYHKUMOHANLHbIN [wana3soH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Kop HacTpolkn | yMonyaHuio
P17.27 Crap. batr [P 0x0000-OXFFFF (crapLy. Gaiir) 0x0000-OXFFFF |  0x0000
XypHana
P17.28 Mnaa. Gairr [P 0x0000-0XFFFF (wnagu. 6air) | 0x0000-OXFFFF |  0x0000
XypHana
[Monyuute HacTpomky IP-agpeca rmaBHOro KOMMboTepa XypHana.
Ipynna P18 Mpynna dyHKumMn KOMMyHUKaUMOHHbIE KapTbl
®yYHKUMOHANLHbIN [wana3soH Mo
HanmeHoBaHue MoppobHoe onucaHne napameTpoB .
Kop HacTpolkn  |yMonyaHuio
0: Mogynb He NOAKMYeH
P18.00 Tun mogyns 1: PROFIBUS 0-2 0
2: PROFINET

OyHKUMOHanbHbIA kog P18.00 oTobpaxaeT Tvn CBA3M NO nonesoi WwiuHe. MMonb30BaTeNb HE MOXET PerynupoBath

3Ha4yeHne 3Toro napameTpa.

0: 03HayaeT, YTO KapTa CBA3W NONEBOM LUMHbI HE BCTABMEHA.

1: Kapta PROFIBUS
2: Kapta PROFINET

®yHKUMOHANBHbIN Ovnana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB »
Kon HaCTPOMKM  |YMOMNYaHUI0
P18.01 Agpec mogyns 0-99 0-99 2

B cetn PROFIBUS kaxgomy YCTpOWCTBY COOTBETCTBYET yHUKaNbHbI agpec yana. Ecnu nepekntoyatens Bblbopa
afpeca yana (Ha nnate paclupenus caasn DP) yctaHosneH Ha 0, Bbl MOXeTe MCNonb3oBaTh 3TOT napameTp Ans
onpefeneHns agpeca ysna.

Ecrv nepekntoyatenb BbiGopa agpeca yana (Ha nnate paclumpeHnsi casisu DP) mcnonbayeTcst Ans onpegeneHus
agpeca ysna (nepekntouatenb He Haxoautcs B monoxeHun 0), TOT napameTp WCMOMb3yeTcst TONbKO Anst
0TOBpaeHWsi YCTaHOBIIEHHOTO afpeca y3na.

Mocne cbpoca agpeca y3na HeOOXOAMMO Mepe3amycTUTb CUCTEMY PErynupoBaHUS YacTOTbl BpalleHus W
MHULManuanpoBaTh KOMMYyHWUKaLMOHHbIA Mogyns PROFIBUS.

®YHKLMOHANbHbIN OuanasoH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB )
KoA HaCTPOMKU | YMONYaHUIO
P18.02 Mpuem PZD2  |0: HepeitcTBUTENBHO 0-20 0
P18.03 lMpuem PZD3 1: 3a4aHHOE 3HAYEHNE YacToThI 0-20 0
P18.04 lMpuem PZD4 2: OMOPHOE 3HaYeHue KpyTALLEero 0-20 0
P18.05 MMpuem PZD5 MOMeHTa 0-20 0
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CTRTIP T . HanmeHoBaHue Moapob6Hoe onncaHue napameTpoB nuanasP H e
Kon HacTPOWKN | yYMONYaHMIo
P18.06 Mpuem PZD6 3: Peseps 0-20 0
P18.07 [Mpuem PZD7 4: yCT. 3HaYEHNst HACTPOWKW ynpaBneHus 0-20 0
P18.08 Mpvem PZD8 PID 0-20 0
P18.09 Mpvem PZD9 5: yct. 3HaueHns OC ynpaenenus PID 0-20 0
P18.10 Mpvem PZD10  |6: 3afaHHoOe HanpsxkeHue paseneHms 0-20 0
P18.11 Mpuem PZD11  |VIF 0-20 0
P18.12 Mpvew PZD12 ;L ;g:ms:s,céap anasneHma nepekr. YacTot 0-20 0

OcHoBHas CTaHUMs U cMCTEMA YNpaBNEHWs CKOPOCTbIO NpeobpasoBaHust YacToTbl OCYLIECTBNSIOT ObICTPbIA 0OMEH
AaHHbIMM o npoTokony WwuHbl PROFIBUS-DP.Pa3mep kaxaoro 0BMeHMBaeMoro kagpa faHHbIX cocTaBnsieT 16 crnos
(16 BuT), a CTpyKTYpa UMEET CreaytoLLyto CTPYKTYpy.Puc. 6-37 nokasaHo.

Puc. 6-37 CtpykTypa dpeitmos aaHHbIx PROFIBUS-DP

[aHHble npouecca
Wnextndnkauma (PZD)
napameTpos (PKW)
ukcupos Pacnpegensie
ogzgiﬁb mas 0bnactb
PKW1 | PKW2 | PKW3 | PKW4 CS:\\;VV PzD2 | PzD3 PzD11 | PZD12
16 cumBonoB

OyHKUMOHanbHbIe kodbl P18.02-P18.12 ucnonb3ytoTes Ans ycTaHoBKM AaHHbIX, 3arpyxaembix 6antamu PZD2-PZD12,
koTopble MY nonyyaet OT rmaeHoro yana cessu no npotokony PROFIBUS-DP. MoapoGHee:

AT DyHKUMM Onucanue
3HaYeHus
0 OTkn BeccmbicneHHo
BegyLuee yCTPOMCTBO OTNPABASET 3aaHne CKOPOCTM MHBEPTOPY, TN AaHHbIX:
1 YcraBka vacTotel  |uenoe uucno, -10 000 go +10 000, ¢ AByMS AECATUYHBIMM TOYKaMM, eauHuLa
usmepenus: 'y, Hanpumep: 5000 - ato 50,00 Iy,
y BepyLuee ycTpoIiCTBO OTNPABNSET 3aaHWe KpYTSLLEr0 MOMEHTa Ha MHBEPTOP;
CcTaBKa KpyT. ,
2 TMN AaHHbIX: NPOLEHT, Lenoe vucno, -1000 go +1000, ¢ ABYMSA AECATUYHBIMM
MOMeHTa e . 0
TOYKaMu, eguHuLa namepenus: %; Hanpumep: 500 - ato 50,0%.
3 Peseps -
Korga ons pabotbl BbiOpaH pexum PID, 3apgaHHoe 3HayeHre PID MOXHO
YcTaBKa 3HauyeHus , _
4 y YCTaHOBUTb YEPE3 BedyLlee YCTPOMCTBO. TUN AaHHbIX: MPOLIEHT, LIENOe Y1CHO,
HacTPONKM 10 000 Ao +10 000  %;
npasneHns PID | a0 , C ABYMS JECATUYHBIMY TOYKaMK, EAMHMLA namepeHus: %;
y Hanpumep: 5000 - 50,00 %.
Mpw BbIBOpE pexxuma PID gns 3anycka 3HaveHue obpatHoil cBsian PID MOXHO
5 YcTaBka 3HaueHus OC|ycTaHoBUTb Yepes BeayLee YCTPONCTBO. TUN AaHHbIX: MPOLIEHT, LIEMOE YKCO,
.0/ .
PID -10 000 go +10 000, ¢ gBYMS AECATUYHBIMM TOYKaMW, eanHMLa n3mepenust: %;
Hanpumep: 5000 - 50,00 %.
MouBeneHo Korga doyHkums pasgenenus V/F geiicTBuTenbHa, 3agaHHoe 3Ha4YeHue
6 puBen HaNpPsKeHUst MOXET ObITb YCTAHOBMEHO Yepes BEeAyLLee YCTPOACTBO C OfHNM
HanpshkeHune 0
asneness V/F AECATUYHbIM 3HakoM, Hanpumep 100 osHauaeT 10,0%, a anana3oH cocTaBnseT
P 0%-100,0%
7 Kowaraa yrpasnetius Komanaa ynpaBneHus kom. wkadga
nepekr. yacTot
8-20 Peseps

Kogp! doyHKumin P18.02-P18.12 MOXHO 13MeHMTb B Nto6OM COCTOSHN.

Koa

OYHKUMOHANbHbIA

HanmeHoBaHue

Mo
YMOMNYaHuIo

[nana3oH
HaCTPOWKM

Noppo6Hoe onncaHne napameTpoB
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Koz,

DyHKUMOHANBHbIH

HaumeHoBaHue

[OunanasoH Mo

n HOe onucaHm1e NapameTpoB .
OApOGHOE onncaHue napameTpo HacTPOMKM |yMOMYaHMIO

P18.13

Otnpaeka PZD2

P18.14

Otnpaska PZD3

P18.15

Otnpaska PZD4

P18.16

Otnpaeka PZD5

P18.17

Otnpaeka PZD6

P18.18

Otnpaeka PZD7

P18.19

Otnpaska PZD8

P18.20

Otnpaeka PZD9

P18.21

Otnpaska PZD10

P18.22

Otnpaska PZD11

P18.23

Otnpaeka PZD12

0: OTkn 0-31 9

MogpobHoe onucaHme hyHKUUIA

1: Yacrota paboTbl 0-31 2

2: Peseps 0-31 11

3: BxogHoe HanpshxeHue 0-31

4: BbIxogHoe HanpseHue 0-31

5: BxofHo TOK 0-31

6: BbixoaHoit Tok

7: ®aKT. 3Ha4eHe BbIXOA. KPYT. MOMEHTa 0-31

8: MpOLEHT BbIXOA,. MOLLHOCTM 0-31

6

1

5

0-31 4

0

0

9: AGCONIOTHOE 3HAYEHWE YacToThI 0

0-31

HaCTPONKM

10: Tek. HeucnpasHOCTb 1

11: Tek. HencnpaBHOCTb 2

12: Tn Tek. HencnpasHoctu ARM 1
13: Tun Tek. HencnpasHocTM ARM 2
14: Tek. HencnpaBHOCTb 6oka 1

15: Tek. HencnpaBHOCTb 6roka 2

16: Homep 6roka Npu Tek. HEUCMPaABHOCTM
17: Bx0A. Knemma nonb3osatens 1
18: BxoA. knemMma nonb3osarens 2
19: BbIXOA. KNemMma nonb3osarens 1
20: BbIxof. knemma nonb3oBaTens 2
21: BXoA. KNeMMa CUCTEMbI

22: BbIXOA. KNeMma CUCTEMbI

23: Peseps

24: cocTosiHMe KoMm. Lwkada 1

25: cocTosiHMe KoMm. Lwkadha 2

26: coCTOsHME KOM. WKada 3

27: COCTOsHME KOM. WKada 4

28-31: peseps

0-31 0

OyHKUMOHanbHble  kopbl P18.13-P18.23 wncnonbayloTcs npu KOHGUrypauunm LaHHbIX, NEPEHOCUMbIX BarTtamu
PZD2-PZD12 Ha Begyllee YCTPOWCTBO OT CMCTEMbI YACTOTHOTO yMpaBneHus ¢ npeobpasoBatenem YacToThbl Yepes
cBsi3b PROFIBUS-DP, a umeHHo:

HactpoeyHbie ®
YHKLMK Onucaxue
3Ha4yeHus
0 Otkn BeccmbicnerHo
MY otnpasnseT gaHHble (pabouyto YacToTy, hakTieckoe 3HayeHwe,
1 YacToTa paboTbl Lienioe Yncro, ABa AeCATUYHbIX 3HaKa, eauHULa namepeHns: 'l) Ha
cTapluee Begyuiee yctponcTso Yepes PZD no cesian DP.
2 Peseps -
MY oTnpaBnseT AaHHbIe (BXOOHOE HaNpshkeHWe, aKTUIECKOe 3HaYeHMe,
3 BxogHoe HanpshkeHue  |Lenoe YnCno, OAuH AECATUYHbIN 3HaK, eanHuLa usmepenus: B) Ha
cTapluee Begyuiee yctponcTso Yepes PZD no csian DP.
MY oTnpaBnseT AaHHbIE (BLIXOAHOE HANPSKEHME, (haKTUYECKOE 3HAYEHNe,
4 BbixogHOe HanpshkeHne  |Lenoe Y1cno, eauHuLa M3MepeHns: B) Ha ctapluee BeaylLee YCTPONCTBO
yepes PZD no ces3u DP.
MY otnpaBnseT gaHHble (BXOAHOW TOK, (DAKTUYECKOE 3HAYEHNe, Lienoe
5 BxogHo# ToK 4nCno, OAMH AECATUYHBIN 3HaK, eAMHULA U3MepeHus: A) Ha cTapLuee
BeayLuee ycTponcTeo Yepes PZD no cessu DP.
MY oTnpaBnseT gaHHble (BLIXOAHON TOK, (hakTUYECKOE 3HAYeHME, LIeNoe
6 BbixoaHoit Tok 4nCcrno, OAMH AECATUYHBIN 3HAK, EQMHULA M3MEPEHNS: A) Ha cTapLiee
BeayLuee ycTpoicTtso yepes PZD no cessu DP.
7 ®akT. 3Ha4eHue Bbixog. |4 0TnpaBnsieT faHHbIe (BLIXOAHON KPYTALWMA MOMEHT, MPOLIEHTI, Lienoe
KpYT. MOMEHTA 4nCno, OAMH AECATUYHBIN 3HAK, eAMHULA U3MEPEHNS: %) Ha cTapLuee
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HacTtpoeuHble
P ®yHKUUK Onucanue
3HayeHus
BeayLuee ycTpoincTteo Yepes PZD no cessu DP.
MY otnpaBnseT gaHHble (BbIXOAHAS MOLWHOCTb, MPOLEHT OT HOMMHABHON
MOLLHOCTM ABUraTens, Lenoe Yncno, oaHa AeCaTuYHas ToUKa, eanHuua
8 [MpOLEHT BbIXOA. MOLLHOCTH o N
namepeHms: %) Ha cTaplLuee BeayLiee ycTpoicTso Yepes PZD no cesian
DP.
MY oTnpaBnseT AaHHbIE (3a0aHHYH YacToTy, haKTUHECKOE 3HAYEHMe,
ABcontoTHOE 3HaYeHne .
9 y Lienoe Yncrno, ABa AECATUYHbIX 3HaKa, eAuHULA uamepeHns: 'l) Ha
4acTOTbl HACTPOWKM .
cTapLuee BegyLlee ycTpoictao Yepes PZD no cesiau DP.
10 Tek. HeucnpaBHoctb DSP1 |To xe, uto P12
11 Tek. HeucnpaBHocTb DSP2 |To xe, uto P09.13
Tek. TMN HemcnpaBHOCTY
12 To xe, uto P09.14
ARM 1 '
TeK. TUM HEMCNPaBHOCTY
13 ' To xe, yto P09.15
ARM 2
Tek. HeucnpaBHOCTL 6roka
14 P 1 To xe, yto P09.16
Tek. HeucrnpaBHoOCTb brioka
15 P , To xe, uto P09.17
Homep 6noka npu Tex.
16 p P To xe, yto P09.12
HeucnpaBHoCTH
Bxopn. cocTosiHne Knemmbl
17 CocTosiHve Bxof. knemmbl nonb3osatens 1
nonb3oBatens 1
Bxoa. cocTosiHMe Knemmbi
18 CocTostHUE BXOfl. KNEMMbI NONb3oBaTens 2
nonb3osarens 2
Bbixog. cocTosiHME KneMMbl
19 CocTosiHWe BbIX0A,. KnemMMbl nonb3osaTtens 1
nonb3oBatens 1
BbIxof. COCTOSHME KNEMMb
20 CocTosiHMe BbIXof,. KneMmbl Nonb3oBaTens 2
nonb3osarens 2
Bxopn. cocTosiHne Knemmbl
21 Bxopn. cocTosiHue knemmbl cuctemsl 1
cucTembl 1
BbIxof. COCTOSHME KNEMMb
22 Bbixod. coOCTOsIHWE KNEMMbI CUCTEMbI 2
CUCTEMBI 2
23 Peseps
24 CocrosiHue kowm. Wwkada 1 |CoctosiHue Kowm. Wwkada 1
25 CoctosiHume koM. Wwkada 2 |CocTosHMe KOM. Lkadha 2
26 CocrosiHue kom. Wwkada 3 |CocTosiHMe Kom. Lkada 3
27 CoctosiHue kowm. Wwkada 4 |CocTosiHue Kowm. Likada 4
28-31 Peseps

Koab! dyHkumin P18.13-P18.23 MOXHO M3MEHWTb B NtOBOM COCTOSIHUM.

DYHKUMOHANbHbIN [wana3zoH Mo
HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB »
Kog HacTPOMKNW | yMOMNYaHMIO
P18.24 Bpemerras o 65535 0-65535 0
nepemenHas ot PZD
AcnonbayeTcs ans oTnpasky faHHbIX B PZD B ka4ecTBe BPEMEHHBIX NEPEMEHHBIX.
Kog cpyHkumm P18.24 MOXHO M3MEHUTL B NOBOM COCTOSHMM.
®YHKUMOHANBHBI [wvana3soH Mo
HaumeHoBaHue MoppobHoe onucaHve napameTpoB .
Kog HacTPOMKN | yMOMNYaHMIO
P18.25 Mpesbiluenie g o ), 0,1 g0 100,0 ¢ 0,0-100,0 0,0c
BPEMEHM CBA3n dp
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Ecnm ana atoro dyHKumMoHanbHoro koga yctaHoeneHo 3HauveHue 0,0 ¢, owubka Tanm-ayta cesasm PROFIBUS-DP
HeJencTBUTeNbHA. Korda Ans aToro gyHKLMOHANBHOMO KOAa YCTAHOBMNEHO HEHYNEBOE 3HayeHue (T. e. dakTuyeckoe
3HayYeHne, eOMHULA U3MEPEHMUS: CeKyHAa), ECNM MHTEPBan Mexay [ABYMSI CeaHCaMM CBS3M NPEBbLILLAET TalM-ayT
CBSI3W, cucTeMa coobLuymt 06 owwmbke cesan DP (PCF).

Koa chyHKumm P18.25 MOXHO U3MEHUTL B JII060M COCTOSHUN.

DYHKLUMOHANBHbIN OuanasoH Mo
HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB )
Kog HacTPOWKN | yMOMNYaHUI
P18.26 InuHa Bxoga PROFINET |0-32 0-32 24
[lnnHa Bbixoaa
P18.27 PROFINET 0-32 0-32 24
CkopocTb cBA3N
P18.28 PROFINET 0-65535 0-65535 0
P18.29 IP-agpec PROFINET 1 |0-65535 0-65535 192
P18.30 IP-agpec PROFINET 2 |0-65535 0-65535 168
P18.31 IP-agpec PROFINET 3 |0-65535 0-65535 0
P18.32 IP-agpec PROFINET 4 |0-65535 0-65535 4
Macka nogcetu
P18.33 PROFINET 1 0-65535 0-65535 255
Macka nogcetu
P18.34 PROFINET 2 0-65535 0-65535 255
Macka nogcetu
P18.35 PROFINET 3 0-65535 0-65535 255
Macka nogcetu
P18.36 PROFINET 4 0-65535 0-65535 0
P18.37 LUnto3 PROFINET 1 |0-65535 0-65535 192
P18.38 [Unto3 PROFINET 2 |0-65535 0-65535 168
P18.39 LUnto3 PROFINET 3 |0-65535 0-65535 0
P18.40 LUnto3 PROFINET 4 |0-65535 0-65535 2
P18.41 Peseps 0-65535 0-65535 0
P18.42 Peseps 0-65535 0-65535 0
pynna P19 Npynna napameTtpoB aBuratens 2
®yYHKLUMOHANbHbIN [unana3soH Mo
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB .
Kozn HacTPOMKM | YMOMYaHUIO
0: A
1: 3NeKTPOMArHUTHbIA CUHXPOHHBIN
ABuraTenb
P19.00 Tun pBuratens 2 2: CUHXPOHHbIW ABUraTens ¢ 0-3 0
AemndupytoLen 06MoTKom
3. CUHXPOHHbIN ABuraTenb ¢
NOCTOSHHBIMI MarHUTamm
P19.01 Hom. mowHocts Afl 2 [4-50000xkBT 4-50000 Bsog mopenu
P19.02 Hom. vactota Al 2  |0,01 M'u-P00.10 (makc. yacTota) 0,01-P00.10 50,00y
P19.03 How. M M 1-3600006 1-36000 | Baoa Mopenw
P19.04 Hom. HanpsbkeHne Al 2 |0-20000B 0-20000 Bsog mopenu
P19.05 Hom. Toxk Al 2 0,1-1000,0A 0,1-1000,0 Bsog mopenu
P19.06 Co”pOT”B’z\E”ge CTaToP10,001-65,535Q 0,001-65,535 | Baoa Mopenw
P19.07 C°”p°T“BXE”2"'e POTOPa |4 101-65,5350 0,001-65,535 | Baon Mopenm
P19.08 VIKByKuns CTatopa, | 4 eeea yry 0,1-6553,5 | Beoa Mogenw
potopa Afl 2
P19.09 Bsaumuas uiaykums  |0,1-6553,5MMH 0,1-6553,5 | Bsog mogenu
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH Iunana3soH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOWiKM | yMonuaHmio
cratopa, potopa Al 2
plago | TOXonoeToroXoma AR g 1,655 35 0,01-655,35 | Baos Moper
P19.11 Hom. mowHocts C[12  (4-50000xBT 4-50000 Bsog mopenu
P19.12 Hom. yactota C12  |0,01 M'u-P00.10 (makc. YacToTa) 0,01-P00.10 50,00y
P19.13 Flom. Gkopocts 14, 36000 o6 k. 0-36000 | 1500 06./MuH.
Bpallexna CO 2
P19.14 Kon-Bo nontocos CL1 2 [1-50 1-50 2
P19.15 Hom. HanpsbkeHne C[ 2 |0-20000B 0-20000 Bsog mopenu
P19.16 Hom. Tok C[] 2 0,1-1000,0A 0,1-1000,0 Bsop mogenu
P19.17 Co”pm”Bgz”ge c1atopad ) 101-65,5350 0,001-65,535 | Bson Mopenm
pro1g | /MAYKTUBHOCTS NPAMON o 1 6o B 0,1-65535 | Bson Mogenw
ocn Cl 2
P19.19 VHAYKTMBHOCTS 11 1.6553 5mTH 0,1-65535 | Beo Mogenm
nonepeyHoro ocn C 2
lMocTosiHHas obpaTHOo
P19.20 30C CJl 2 0-20000 0-20000 9700
HacTpoitka napameTpos gsuratens 2. [ogpoBHOCTH cM. B onucaHny napameTpos rpynnbl PO2.
@OyHKUMOHANBHbIN [nanasoH Mo
HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB 9
Kog HacTPOWKM | yMOMYaHuIo
0: Al
1: 3NEeKTPOMArHUTHbIA CUHXPOHHBIN
ABUraTenb
P19.21 Twn geuratens 3 2. CUHXPOHHbIN ABuraTenb ¢ 0-3 0
AemndupytoLen 06MoTKom
3: CUHXPOHHbIW ABUraTens ¢
MOCTOSIHHBIMM MarHuTamm
P19.22 Hom. mowHocts ALl 3 |4-50000kBT 4-50000 Bsog mopenu
P19.23 Hom. yactota Al 3 0,01 M'u-P00.10 (makc. yacTota) 0,01-P00.10 50,00y
P19.24 How. CKOKJ'J‘B?E) ALLEHIA |\ 1.3600006/MuH 1-36000 Beog mogenu
P19.25 Howm. Hanpsbkenve Afl 3 [0-20000B 0-20000 Bsog mopenu
P19.26 Hom. Tok Al 3 0,1-1000,0A 0,1-1000,0 Bsog mopenu
P19.27 CO”pOT”BRE”ge c1aTopad ) 101-65,5350 0,001-65,535 | Bson Mopenm
P19.28 C°”p°T"'B£E”3':'e POTOPa 16 001-65,5350 0,001-65,535 | Beog Mogenm
P19.29 VIRBYKUAA CTATOP3, | 4 6563 sy 0,1-6553,5 | Beog Mogent
potopa Al 3
P19.30 Boanwias WHAYKWR g 1 6o sy 0,1-6553,5 | Bsoa moenm
cratopa, potopa Al 3
P19.31 Tok s 00165535 0,01-655,35 | Bsoa Mogenu
P19.32 Hom. mowHoctb C13  [4-50000kBT 4-50000 Bsog mopenu
P19.33 Hom. vactota CA3 0,01 I'y-P00.10 (makc. yacTora) 0,01-P00.10 50,00y
P19.34 Flom. CkopCTe 14 36000 o6k, 0-36000 | 1500 0./MuH.
BpaleHus Cl1 3
P19.35 Kon-Bo nontoco C[1 3 |1-50 1-50 2
P19.36 Howm. Hanpsixenne CI 3 |0-20000B 0-20000 Bsoa mogenv
P19.37 Hom. Tok C[] 3 0,1-1000,0A 0,1-1000,0 Bsop mogenu
P19.38 Co”pOT”B’(‘:‘H‘ge CTaToPd10,001-65,5350 0,001-65,535 | Baoa Mopeny
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH Aunana3oH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOWiKM | yMonuaHmio
P19.39 VIKBYKTUBHOCTb TIDAMOY | 1 6553 5y 0,1-6553,5 | Beog Mogenm
ocn COA 3
P19.40 VHayKIMBHOCTE 0,1-6553,5MH 0,1-6553,5 Bsop mopenu
nonepeyHoro ocu C1 3
lMocTosiHHas obpaTHoM
P19.41 30C Gl 3 0-20000 0-20000 9700

Hactpoika napametpos gsuratens 3. Cmotpute nogpobHoctu Ipynna P02 lpynna napameTtpoB fsuratens 1

onucaHue napamertpa.

DYHKLUMOHANBHbIN Moapob6Hoe onucaHue Iunana3soH Mo
HanmeHoBaHue )
Kog napameTpoB HacTPOMKW | YMOMYaHUIO
0: AQ
1: ANEeKTPOMAarHUTHbIN CUHXPOHHBIN
ABuraTenb
P19.42 Tun gsuratens 4 2: CUHXPOHHbIW ABUraTens ¢ 0-3 0
AeMNupytoLLEe 0OMOTKOM
3. CUHXPOHHbIN ABuraTenb ¢
MOCTOSIHHBIMI MarHUTamm
P19.43 Hom. mowHocts Al 4 |4-50000xkBT 4-50000 Bsog mopenu
P19.44 Hom. yactotaAl4  |0,01 T'u-P00.10 (makc. yactota) 0,01-P00.10 50,00ly
P19.45 Flow. ckop. ot Al 11-3600006 s 136000 | Baoa Mogenu
P19.46 Hom. Hanpsixenne All 4 |0-20000B 0-20000 Bson moaenu
P18.47 Hom. Tok ALl 4 0,1-1000,0A 0,1-1000,0 Bsog mopenu
P19.48 Co”pOTV'B’/lE”Ze CTaToPa 10,001-65,5350 0,001-65,535 | Baon Mogenw
P19.49 Co”pOT”B:E”re POTOPA 14 001-65,5350 0,001-65,535 | Bsog Mozenu
P19.50 VinRykups C/IETZpa' POTOPa| 4 1 6553 5mTH 0,1-6553,5 | Bsoa mosenu
P19.51 Boaumihas WAYKIMS | 1 6553 smn 0,1-65535 | Baon Momenw
cratopa, potopa Al 4
P19.52 Tok xonoctoro xoaa Al 4 |10,01-655,35A 0,01-655,35 | Beog mogenu
P19.53 Hom. mowHocts C14  |4-50000xBT 4-50000 Bsoa mopenu
P19.54 Hom. yactotaC[14  |0,01 Mu-P00.10 (makc. yacTota) 0,01-P00.10 50,000y
P19.55 How. CKO"%‘HZB”“*G””" 0-36000 06./MuH. 0-36000 | 1500 06./MuH.
P19.56 Kon-8o nontocos C[1 4 [1-50 1-50 2
P19.57 Hom. Hanpsikenue C[1 4 |0-20000B 0-20000 Bsog mopenu
P19.58 Hom. Tok C[] 4 0,1-1000,0A 0,1-1000,0 | Beog mopenu
P19.59 C°”p°T"'BgZ”Ze eTaTopa |1 101-65,5350 0,001-65,535 | Beoa Moneny
VHOYKTMBHOCTb NpSIMONA
P19.60 ocn Cfl 4 0,1-6553,5MH 0,1-6553,5 Beog mogenu
P19.61 VHRYKTUBHOCTS | 1 6553 S 0,1-6553,5 | Baoa Mogenw
nonepeyHoro ocu C[1 4
MocTosiHHas obpaTHOM
P19.62 30C CO 4 0-20000 0-20000 9700

HacTpoitka napameTpos fsuratens 4. Cmotpute nogpobHoctn pynma P02

onucaHne napameTpa.
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

DyYHKUMOHANBHbIN HauMeHoBaHue MoppobHoe onucaxue [uana3zoH Mo
KoA napameTpoB HacTpoWKU | yMONYaHuio
0: Al
1: 3NeKTPOMarHUTHbIN CUHXPOHHBIN
ABUraTenb
P19.63 Tun pBuratensi 5 2: CUHXPOHHbIA ABWraTenb C 0-3 0
AemndupytoLLen 06MOoTKoM
3: CUHXPOHHbIN ABUraTENb C
MOCTOSAHHBIMI MarHUTaMm
P19.64 Hom. mowHocte A5 |4-50000BT 4-50000 Bsop mogenu
P19.65 Hom. yactota Al 5  |0,01 M'u-P00.10 (makc. yacToTa) 0,01-P00.10 50,000y
P19.66 How. CKOKﬁBga”*e“”” 1-3600006/mu 1-36000 | Baoa Mopenm
P19.67 Howm. Hanpsbketve Al 5 |0-20000B 0-20000 Bsop mogenu
P19.68 Hom. Tok AL 5 0,1-1000,0A 0,1-1000,0 | Beog mogenu
P19.69 Co”pOT”B’z\E“ge cTatopa | 401-65,5350 0,001-65,535 | Beoa Mogenw
P19.70 C°”p°T“B£E”5"'e POTOPA 14 101.65,5350 0,001-65,535 | Beoa Mogenw
P19.71 Vikmykuns CTaTgpa’ POTOPa| 4 1.6553,5mTH 0,1-6553,5 | Bsog Mozeny
P19.72 Baaniias MHAYKIA ) 1 6553 sy 0,1-6553,5 | Beog Mopenw
cratopa, potopa All 5
P19.73 Tok xonoctoro xoaa Al 5 |0,01-655,35A 0,01-655,35 | Beog mogenu
P19.74 Hom. mowHocts C15  |4-50000kBT 4-50000 Bsoa mopenu
P19.75 Hom. vactotaCAl5  |0,01 M'u-P00.10 (makc. yacTota) 0,01-P00.10 50,00y
P19.76 How. CKOF’%‘H"E)BF’""”*‘*“”” 0-36000 06./MuH. 0-36000 | 1500 06./MuH.
P19.77 Kon-8o nontocos C[15  [1-50 1-50 2
P19.78 Howm. Hanpsikenue CL1 5 |0-20000B 0-20000 Bsog mopenu
P19.79 Hom. 1ok C[] 5 0,1-1000,0A 0,1-1000,0 | Beog mogenu
P19.80 Co”pOT”Bgz”ge CTaTOP3 19,001-65,5350 0,001-65,535 | Baoa mogenv
P19.81 VIHRYKTMBHOCTS MIPAVOI | 1 6553 sy 0,1-6553,5 | Beon Mogen
ocu COA 5
P19.82 VHAYKTUBHOCTS o 1 553 Sl 0,1-65535 | Baoa momenw
nonepeyHoro ocu CI1 5
MocTosiHHas oBpaTHoil
P19.83 30C G5 0-20000 0-20000 9700

Hactpoika napametpos gsuratens 5. Cmotpute nogpobHoctu lpynna P02 lpynna napameTtpoB gsuratens 1

onucaHue napametpa.

pynna P20 M'pynna napameTpoB aBuratens 3

DyHKUMOHANBHbIH Onana3soH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTROWKM | yMmonuaHmio

0: Al
1: 3NEKTPOMArHUTHbIA CUHXPOHHBIN
ABuratenb

P20.00 Tun gBuratens 6 |2 CUHXPOHHbIN ABUraTenb ¢ 0-3 0
AemndupytoLen 0bmMoTkomn
3: CUHXPOHHbIN gBuratenb ¢
NOCTOSHHBIMI MarHUTamm

P20.01 Hom. mowHoctb A1 6 |4-50000kBT 4-50000 Bsog mopenu

P20.02 Hom. vactota A[1 6 0,01 'u-P00.10 (makc. yactoTa) 0,01-P00.10 50,00y

P20.03 How. C"OKJ'JBé’a”*e””“ 1-3600006/MuH 1-36000 | Beog Mogeny
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH Iunana3soH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOWiKM | yMonuaHmio
P20.04 How. ranpaxere Al 10200008 0-20000 | Baog mogenm
P20.05 Hom. Tok Al 6 0,1-1000,0A 0,1-1000,0 Bsop mogenu
P20.06 Conpousnedne |y 14 65 5350) 0,001-65535 | Bsog mMomenu
cratopa Al 6
P20.07 Conpotvenerine |, 11 65 5350 0,001-65,535 | Bson Mopeny
potopa Afl 6
P20.08 VIhByKus CTaTopa, | 4 aos sy 0,1-6553,5 | Beog momenu
potopa Al 6
P20.09 BaaumHas MHIYKUAS |\ 1 soss 5y 01-65535 | Beog Mogenw
cratopa, potopa Afl 6
P20.10 Tok XO”KETgFO Xoha 1 01-655,35A 0,01-655,35 | Beoa mogenm
P20.11 Hom. mowHocts CI16 |4-50000kBT 4-50000 Bsog mopenu
P20.12 Hom. yactota CL 6 |0,01 Mu-P00.10 (makc. yactoTa) 0,01-P00.10 50,00ly
P20.13 Hom. ckopocTe | 4500 o6 /i, 0-36000 | 1500 06./MMH.
BpalyeHus C] 6
P20.14 Kon-so nontocos C[1 6 |1-50 1-50 2
P20.15 How. ”gﬁpg"‘e””e 0-200008 0-20000 | Beoa Momeny
P20.16 Hom. TokCO 6 |0,1-1000,0A 0,1-1000,0 | Bsog mogenm
P20.17 Conpotusnene |, 14 65 5350 0,001-65,535 | Bson momenu
cratopa C[1 6
P20.18 VIHQYKTUBHOCTb | 4 6553 5Ty 0,1-65535 | Beog mogenm
npamon ocu C[1 6
VHOYKTUBHOCTb
P20.19 nonepeyHoro ocn  |0,1-6553,5mIH 0,1-6553,5 Bsog mopenu
ca6
lMocTosHHas obpaTHom
P20.20 A0 CNE 0-20000 0-20000 9700

HacTpoika napameTpos fsuratens 6. Cmotpute nogpobHoctu pynna P02 pynna napametpoB Asuratens 1

onucaHue napametpa.

DyHKUMOHANBHbIN Ownana3soH Mo
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB -
Kog HacTPOMKNM | YMOMYaHUIO
0: Al
1: 3aNEKTPOMArHUTHbIA CUHXPOHHbIN
ABuratenb
P20.21 Tun guratenst 7 |2: CUHXPOHHbIA gBuraTens ¢ 0-3 0
aemncupytoLLen 06MoTKoM
3: CUHXPOHHbIN ABUraTeNb C
MOCTOSIHHBIMI MarHUTamm
P20.22 Hom. mowHoctb Al 7 |4-50000xBT 4-50000 Bsog mopenu
P20.23 Howm. yactota Al 7 10,01 I'y-P00.10 (makc. YacToTa) 0,01-P00.10 50,00ly
P20.24 How. oy 13600006 1-36000 | Baoa Mopenw
P20.25 How. e o-200008 0-20000 | Baoa Mogenu
P20.26 Hom. Tok ALl 7 0,1-1000,0A 0,1-1000,0 Bsog mopenu
P20.27 Conpotsente 1 o+.65 5350 0,001-65,535 | Baoa Mopeny
cratopa Al 7
P20.28 Conpotusnerte 4 o+.65 5350 0,001-65,535 | Baoa Mopenm
potopa Al 7
P20.29 VIKBYKUAs CTTopa, 4 4 553 5y 0,1-6553,5 | Beoa Mogenw
potopa All 7
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH Iunana3soH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOWiKM | yMonuaHmio
P2030 Baaumkast MHAYKWUA |, 4 sops 5y 0,1-6553,5 | Beog mogenu
cratopa, potopa Al 7
P20.31 Tok X°”XET$FO Xoha 1 01-655,35A 0,01-655,35 | Bson momenu
P20.32 Hom. mowHocts CA7 4-50000kBT 4-50000 Bsog mopenu
P20.33 Hom. yactora CL1 70,01 Ty-P00.10 (makc. vacTora) 0,01-P00.10 50,000y
P20.34 Howm. ckopocTe | 45001 o6 /. 0-36000 | 1500 06./MuH.
BpalleHna CO 7
P20.35 Kon-80 nontocos CA 7 |1-50 1-50 2
P20.36 How. ”g”ﬂp;""e””e 0-200008 0-20000 | Beoa Momeny
P20.37 Hom. TokCO7  |0,1-1000,0A 0,1-1000,0 | Bsog Monenm
P20.38 Conpousnedne |y 141 65 5350) 0,001-65535 | Bsog momenm
cratopa C[1 7
P20.39 VIHRYKTUBHOCTL | 4 6553 BTy 0,1-6553,5 | Bsoa mMomenu
npamon ocu CL1 7
P20.40 VIHQYKTUBHOCTb | 4 6553 BTy 0,1-65535 | Beog mogenm
nonepeyHoro ocu Cfl 7
MocTosiHHas obpaTHoil
P20.41 MG LT 0-20000 0-20000 9700

HacTpoitka napameTpoB fsuratens 7. Cmotpute nogpobHoctu pynma P02 pynna napametpoB asuratens 1

onucaHue napametpa.

@OyHKUMOHANBHbIN Ownana3oH Mo
HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB 9
Kon HacTPOHKM YMOMYaHuio
0: Al
1: 3NEKTPOMArHUTHbI CUHXPOHHBIN
JBuratens
P20.42 Tun gBuratensa 8 |2: CMHXPOHHbIN ABUraTenb ¢ 0-3 0
AemndupytoLen 0bMoTkomn
3: CUHXPOHHbIN ABUraTeNb C
NOCTOSAHHbLIMU MarH1uTamm
P20.43 Hom. mowHoctb Al 8 |4-50000«BT 4-50000 Bsog mopenu
P20.44 Hom. yactota A1 8 |0,01 I'u-P00.10 (makc. yacToTa) 0,01-P00.10 50,000y
P20.45 How. CK°/§’n38F’a“*e”""‘ 1-3600006/MuH 1-36000 | Beoa Mogenw
P20.46 How. ”mpg”‘e“”e 0-200008 0-20000 | Bsog Mozeny
P20.47 Hom. Tok Al 8 0,1-1000,0A 0,1-1000,0 Bsog mopenu
P20.48 Conporusnetive |, 1_65 5350 0,001-65,535 | Bson Mopenm
cratopa Al 8
P20.49 Conporusnetive |, 1_65 5350 0,001-65,535 | Beos Mogenu
potopa Al 8
P20.50 VIHDYKUMA CTaTopa, | 4 6553 5y 0,1-6553,5 | Beoa Mogenw
potopa Al 8
P20.51 BaauMKas WHIYKWUA | 4 eeea syry 0,1-6553,5 | Beoa Mogeny
cratopa, potopa Al 8
P20.52 Tox XO”XETEFO X0R3 10.01-655,35A 0,01-655,35 | Beoa Mogenw
P20.53 Hom. mowHoctb Cl18 |4-50000xBt 4-50000 Bsog mopenu
P20.54 Howm. yactota C1 8 |0,01 'u-P00.10 (makc. yactota) 0,01-P00.10 50,00y
P20.55 Howm. ckopocte 1 35000 o5 k. 0-36000 | 1500 06./MuH.
BpalyeHus C[] 8
P20.56 Kon-so nontocos C[1 8 |1-50 1-50 2
P20.57 Hom. HanpsbkeHne  |0-20000B 0-20000 Bsog mopenu
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH Iunana3soH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOWiKM | yMonuaHmio
CcO8
P20.58 Hom. Tok C[] 8 0,1-1000,0A 0,1-1000,0 Bsop mogenu
P20.59 Conporvanenine. 1 4.5 5350 0,001-65,535 | Bsoa Momenw
cratopa C[1 8
P20.60 VHAYKTMBHOCTS 1 1 6553, 5mTH 0,1-6553,5 | Baos Mogenw
npsmoit ocu C[1 8
VHOYKTMBHOCTb
P20.61 nonepeyHoro ocn  |0,1-6553,5MIH 0,1-6553,5 Bsop mopenu
CcO8
lMocTosiHHas obpaTHoM
P20.62 30C C 8 0-20000 0-20000 9700

Hactpoika napametpos gsuratens 8. Cmotpute nogpobHoctu Ipynna P02 lpynna napameTtpoB gsuratens 1
onucaHue napametpa.

Mpy HACTPOMKe HeCKonbkMX LuKkacdhoB Oalinaca B OOHOM MepeTackMBaHWM NapaMeTpbl NepeTackMBaeMoro AuraTtens

Heobxoaumo ycTaHoBKTb B rpynne P02 v rpynne P19 B cOOTBETCTBMM C HOMEPOM ABUraTens.

pynna P21 M'pynna npocmMoTpa COCTOAHUIA 3HKOAEpa

@OyHKUMOHANBHbIN Ovnana3oH Mo
HaumeHoBaHue MoppobHoe onucaHne napameTpoB »
Koza HacTPOMKW | yMOMYaHuIo
P21.00 PaKTM4ECkan YaCToTa | 497 6e 1o 397 67T -327,68 00 327,67 | 0,00y
3HKoAEepa
P21.01 BoiC. n03ULMA CHeTa | g 0-65535 0
umnynsca PG1
P21.02 Hu3. osuuns cueta |, g e 0-65535 0
uvnynbsca PG1
P21.03 Moacyet pesonbeepa |0-65535 0-65535 0
P21.04 Yron pesonbeepa  |0,00-359,99 0,00-359,99 0,00
P21.05 Yron MaTHATHOTO | 41 350 g9 0,00-359,99 0,00
nontoca
P21.06 BoiC. n03ULMA CHeTa | ggpns 0-65535 0
uvnynsca PG2
P21.07 Hu3. niosuuns c4eta |, g e 0-65535 0
umnynbca PG2
P21.08 Cuyet umnynsca QEP |0-65535 0-65535 0
P21.09 T03MLyA MATKUTHOTO | (eeap 0-65535 0
nontoca
P21.10 Peseps 0-65535 0-65535 0
P21.11 Peseps 0-65535 0-65535 0
P21.12 Peseps 0-65535 0-65535 0
pynna P22 'pynna napameTpoB 3HKOAEpa
DyHKUMOHANBHbIH Onana3oH Mo
HaumeHoBaHue MoppobHoe onucaHue napameTpoB »
Kozn HacTPOMKW | yMOMNYaHMIO
0: MHKkpeMeHTanbHbIN 3HKOAEP
1: aHkogep UVW
2: 3HKO[ep pe3onbeepa
P22.00 Tun aHkogepa  |3: CUHYC-KOCMHYCHbIN 3HKOZEp UMeeT 0-4 0
KOMMNAKT-AUCK.
4: HeT komnakT-gucka ans
CUHYCOMIAMBHOTO 1 KOCHHYCHOTO 3HKOAEPA.
P22.01 PaspelueHune 0-65535 0-65535 1000
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

MogpobHoe onucaHme hyHKUUIA

DyYHKUMOHANBHbIN [uana3zoH Mo
o HaumeHoBaHue MoppobHoe onucaHne napameTpoB HACTPOVKM | yMONYHMIO
3HKoAepa
P22 02 Hanpaenexue 0 MpsiM. BXOZ, 0-1 0
9HKoZepa 1: 06p. BXOA.
Bpewmsi npoeepku
P22.03 HeucnpasHoctn  |0,0-10,0c 0,0-10,0 1,0c
00pbIBa 3HKOAEpa
Bpems nposepky
P22.04 obpatHoro aewkenus |0,0-10,0c 0,0-10,0 1,0c
3HKoAepa
P22.05 Bpews punbTpa |y 44 0-10 1
SHKoZepa
Koadh.nepegaun
P22.06 ckopoctuBana  |0,000-65,535 0,000-65,535 1,000
ABuUraTenb/aHkoaep
0x0000-0xFFFF
But0: BKNtOYEHNE KOppeKLmMn umnynbca Z
n but 1: BkntoveHue KoppekLmm yrna
apameTpbl
3HKogepa
P22.07 YNPaBNEeHWA —\p 5. paspeluerie amepenus ckopoct | 0x0000-0xFFFF | 0x0003
CHHXPOHHOTO SVC.
ycTpoucTea Bit3: BbIGOP pexuMa N3MepeHnst CKOpocTH
pesonbBepa
BuT 4: pexxum 3axsata Z-uMnynbCoB
Z-/MIyTIbo 0: HeT KoHTpONSs 0BpbiBa MMNYNbCa Z
P22.08 ABTOHOMHOE 1 : 0-1 0
: IPOBepkKa BKI
obHapyxeHue
P22.09 ZMMIYTEC g 5, 350,99° 0,00-359.99 | 0,00°
HayanbHbIA yron
P22.10 HasansHeii yron | 0. 359 gg° 0,00-359,99 | 0,00°
nontoca
OTKnoHeHue YyacTtu
P22.11 BEKTOPHOTO 0,0%-100,0% (makc. yacToTa) 0,0-100,0 5,0%
ynpaenexus
P22.12 Bpews cuera |4 5 6553 5c 0,0-6553,5 1,0c
OTKMOHEHWH
P22.13 Bpems BonH. g 010,00 0,00-1000c | 0,10c
tunbTpa 3HKOAEpa
P22.14 Peseps 0-65535 0-65535 0
P22.15 Peseps 0-65535 0-65535 0
P22.16 Peseps 0-65535 0-65535 0
P22.17 Peseps 0-65535 0-65535 0
pynna P23 'pynna cBA3K TepmoperynaTopa
DyHKUMOHANBHbIH Onana3oH Mo
o HaumeHoBaHue MoppoGHoe onucaHue napameTpoB HACTPOWIKM | yMONYaHMIO
0: 1200 6ut/c
Hacrpoitka ckopoctut |1: 2400 6ut/c
nepegayn gaHHblx  |2: 4800 6ut/c
P23.00 Modous |3 9600 Gulc 05 4
Tepmoperynstopa  |4: 19200 6ut/c
5: 38400 but/c
Hactpoiika nposepku |0: HeT nposepkm (N, 8, 2) ans RTU
P23.01 AaHHbix Modbus  |1: yeTHocTb (E, 8, 1) ans RTU 0-3 1
Tepmoperynstopa  |2: HeyetHas yetHocTb (O, 8, 1) ana RTU
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MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH [nana3oH Mo
o HanmeHoBaHue MoapobGHoe onucaHue napameTpoB HACTPOVKM | yMONYHMIO
3: Het nposepku (N, 8, 1) ons RTU
[MpesbilueHne
P23.02 P odbee | |0.0-1000c 0,0-100,0 10,0c
odbus
TepMoperynsTopa
Temnepatypa
cpabatbiBaHms
P23.03 curHanuaaumm npu  |0-135°C 0-135 90°C
neperpese
TpaHchopmaropa
TemnepaTypa
P23.04 OTKIOHSHAA TP l0-135°C 0-135 110°C
neperpese
TpaHchopmaropa
KoppekT. koad.
P23.05 MPOBEPKY -100,00% go 100,00% -1 (1)86080”0 0,00
Temnepartypbl 1 '
KoppexT. koad.
P23.06 nposepkt |-100,00% A0 100,00% a0 0,00
Temnepartypbl 2 '
KoppexT. koad.
P23.07 nposepi  |-100,00% 110 100,00% i ?86080”0 0,00
Temnepartypbl 3 '
KoppexT. koad.
P23.08 nposep  |-100,00% 110 100,00% -1 ?86080”0 0,00
Temnepartypsbl 4 '
KoppexT. koad.
P23.09 nposepkt |-100,00% A0 100,00% 00 e 0,00
Temnepartypbl 5 '
KoppekT. koad.
P23.10 nposepkt |-100,00% 710 100,00% e 0,00
Temnepartypbl 6 '
P23 11 Yucno komnnexkcos 14 14 1
TEPMOPEryNATOPOB
Kog HencnpaBHOCTY
P23.12 nepegauu 0-65535 0-65535 0
Tepmoperynsropa 1
Agnpec BegoMoro
P23.13 ycTpoiicTea nepegaum |0-65535 0-65535 0
Tepmoperynsropa 1
Kog HencnpaBHOCTY
P23.14 nepegauu 0-65535 0-65535 0
TEPMOperynsTopa 2
Agpec BefoMoro
P23.15 ycTpoicTtea nepegaym |0-65535 0-65535 0
TEpMOperynsTopa 2
Koz HeuncnpaBHOCTY
P23.16 nepesayun 0-65535 0-65535 0
TEpMoperynsTopa 3
Agpec BefoMoro
P23.17 ycTpoiicTea nepegaum |0-65535 0-65535 0
Tepmoperynsartopa 3
Kop HeucnpasHocTy
P23.18 nepegauu 0-65535 0-65535 0
Tepmoperynsropa 4
P23.19 Apgpec Begomoro  |0-65535 0-65535 0
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MogpobHoe onucaHme hyHKUUIA

DyHKUMOHANBHbIH [nana3oH Mo
o HanmeHoBaHue MoapobGHoe onucaHue napameTpoB HACTPOVKM | yMONYHMIO
yCTpOWCTBa nepesayn
Tepmoperynsropa 4
Temnepartypa P23,21-70,0°C
P23.20 BKITHOYEHMSA Korpa temnepatypa TpaHcopmatopa P23.21-75.0 50.0°C
' BeHTUNsATOpa 1 BblILLE 3TOr0 3HA4YEHUS1, BKNIOYaETCS ' ’ ’
(TpaHcdopmaTop)  [BEHTMNATOP.
Temnepatypa 0,0-P23.20
P23.21 BbIKIMHOYEHMS Koraa remneparypa parcopmatopa 0,0-P23.20 40,0°C
BeHTMNSTOpA 1 HW)XE 3TOrO 3HAYEHMS], BEHTUNATOP
OTKITHMNTCS.
Temnepartypa P23.23-70,0°C
P23.22 BKIMOYEHNS Temnepartypa arperata BblLUE 3TOM0 P23.21-75,0 50,0°C
BeHTUNsATOpa 2 (610K) |3HAYEHMS, M BEHTUNSATOP BKIOYAETCS.
Temnepatypa 0,0-P23.22
P23.23 BbIKITIOYEHUS Temnepatypa arperata nagaet Huxe atoro | 0,0-P23.22 40,0°C
BEHTUNSATOPA 2 |3HAYEHWsI, U BEHTUIISTOP BbIKMOYAETCS.
pynna P24 N'pynna 3ape3epBUpoBaHHbIX (PYHKLIUM
DyHKUMOHANBHbIN Iwnana3oH Mo
o HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB HACTPOWKM  |yMonyaHmio
P24.00 Peseps 0-65535 0-65535 0
P24.01 Peseps 0-65535 0-65535 0
P24.02 Peseps 0-65535 0-65535 0
P24.03 Peseps 0-65535 0-65535 0
P24.04 Peseps 0-65535 0-65535 0
P24.05 Peseps 0-65535 0-65535 0
P24.06 Peseps 0-65535 0-65535 0
P24.07 Pe3eps 0-65535 0-65535 0
P24.08 Peseps 0-65535 0-65535 0
P24.09 Peseps 0-65535 0-65535 0
P24.10 Peseps 0-65535 0-65535 0
P24.11 Pe3eps 0-65535 0-65535 0
P24.12 Peseps 0-65535 0-65535 0
P24.13 Peseps 0-65535 0-65535 0
P24.14 Pe3eps 0-65535 0-65535 0
P24.15 Peseps 0-65535 0-65535 0
P24.16 Peseps 0-65535 0-65535 0
P24.17 Peseps 0-65535 0-65535 0
P24.18 Pe3eps 0-65535 0-65535 0
P24.19 Peseps 0-65535 0-65535 0
P24.20 Peseps 0-65535 0-65535 0
P24.21 Pe3eps 0-65535 0-65535 0
P24.22 Peseps 0-65535 0-65535 0
P24.23 Peseps 0-65535 0-65535 0
P24.24-P24.52 Peseps 0-65535 0-65535 0
pynna P25 pynna 3awutbl TpaHcchopmartopa
DYHKLUMOHANLHbIN MoapoGHoe onucaHue [wana3zoH Mo
! Kog AELT-ETEEERT S pnapameTpos HacTpOWKN | yMONYaHuIo
MakcumarnbsHoe
P25.00 HecOanaHcupoBaHHoe  |0,0-6553,5% 0,0-6553,5 0,0%
BXOJHOE HanpsikeHue
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DyHKUMOHANBHbIH HauMeHoBaHue MoapobHoe onucaHue }.'luanasPH Mo
Kop napameTpoB HacTPOMKW  |yMOMNYaHMIo
MakcumarnbHbli
P25.01 HecbanaHcupoBaHHblid  |0,0-6553,5% 0,0-6553,5 0,0%
BXOJHOW TOK
P25.02 Bxog. HanpsikeHne R |0-65535B 0-65535 0B
P25.03 Bxog. HanpsikeHne S |0-65535B 0-65535 0B
P25.04 Bxop. HanpsikeHne T |0-65535B 0-65535 0B
P25.05 BxogHom Tok R 0,0-6553,5A 0,0-6553,5 0,0A
P25.06 BxopgHow Tok S 0,0-6553,5A 0,0-6553,5 0,0A
P25.07 BxogHon Tok T 0,0-6553,5A 0,0-6553,5 0,0A
3HaueHmre uUnbTP. BOSH.
P25.08 HecbanaHcupoBaHHoro |0-65535B 0-65535 0B
BXOAHOIO HanpshkeHust R
3HayeHne unbTP. BOSH.
P25.09 HecbanaHcupoBaHHoro |0-65535B 0-65535 0B
BXOAHOO HanpsikeHus S
3HaueHue unbTp. BOSH.
P25.10 HecbanaHcupoBaHHoro  |0-65535B 0-65535 0B
BXOHOTO HanpsikeHus T
3HaueHmre UnbTP. BOSH.
P25.11 HecbanaHcuposaHHoro  |0,0-6553,5A 0,0-6553,5 0,0A
BX0OOHOro Toka R
3HaueHue unbTp. BOSH.
P25.12 HecbanaHcuposaHHoro  |0,0-6553,5A 0,0-6553,5 0,0A
BXOHOrO TOKa S
3HaueHne unbTp. BOSH.
P25.13 HecbanaHcupoBaHHoro  |0,0-6553,5A 0,0-6553,5 0,0A
BXOOHOro Toka T
P25.14 Crioso HEUCTIPABHOCTM | g3, 0-65535 0
3alMThI TPAHCGopmaTopa
P25.15-P25.56 Peseps 0-65535 0-65535 0
P25.57 Benduia sauuTs! - 4 g3 5oy 0,0-6553,5 5,0%
TpaHchopmaropa 1
P25.58 Bennana samel 4 5 gegs 5 0,0-6553,5 05
TpaHcgopmaropa 2
P25.59 Benuia saLTsl | 0,655 35 0,00-655,35 1,00
TpaHchopmaropa 3
P25.60 Benititka sauTsl |, ., 553 5o 0,0-6553,5 25,0%
TpaHcgopmartopa 4
P25.61 Beniiuta saums! g 4 0 g 0,0-100,0 30,0%
TpaHchopmaropa 5
BenunumHa sawmthl 0 0
P25.62 TpaHehopMATopa 6 0,0-100,0% 0,0-100,0 40,0%
BenuunHa sawmTsl 0 0
P25.63 TpaHocopmaTopa 7 0,0-100,0% 0,0-100,0 40,0%
P25.64 Benititia sauims! |, 5y g 0,0-50,0 5,0
TpaHcdopmaropa 8
P25.65 Beniitta saTsl g gogy 0-5000 2000mc
TpaHchopmaropa 9
P25.66-P25.71 Peseps 0-65535 0-65535 0
Ipynna P28 pynna dyHKkuun SD-KkapThl
®OyHKUMOHANBHbIN Onana3soH Mo
HaumeHoBaHue MoppobHoe onucaHve napameTpoB »
Kog HacTPoOMKW | yMONyaHuio
P28.00 Kon-80 pesepBHbix |3-10 wr. 3-10 5
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MogpobHoe onucaHme hyHKUUIA

®yHKUMOHANBHbIN Inana3soH Mo
o HaumeHoBaHue MoppobHoe onucaHne napameTpoB HACTPOVKN yMOnYaHmio
thainos (MakcumanbHoe Konm4ecTBo (haiinos,
KOTOPbIE MOXHO COXPaHWTb AMS KaX[oro
TMna pannos, Hanpumep, 3anucy
CUrHanoB TPEBOru, 3anucy onepawui,
(hainbl CUrHanoB, Bbi3blBAOLLMX
HeMcnpaBHOCTH, U T. 4.)
P28.01 Makc. pasmep danna |0,1-10,0M 0,1-10,0 1.0M
P28.02 Livkn XpaEHUR 5 30 Gy 0,5-300 0,5 W
XypHana paboTsl
P28.03 Hactpoika roga  |Korga P28.07 paeeH 0, oTobpaxaeTcs 0-9999 lon
HacTpoitku mecsaua u |Bpems ARM B peanbHOM BpemeHm
P28.04 BHst Bpems 0bHoBneHus P28.03-P28.06; 1.01-12,31 MoxenensHuk
i B RT
P28.05 HacTpoitku 4acos ngl\gﬂ7 C MOXHO U3MEHUTb, 3MEHMB 0,0-23,59 Uac Mk
MUHYT .07.
P28.06 Hacrpoitka cexyrg |LLlarv no HacTpoiike BpemeHy: 0-59 CeX.
(1) Beegure 2 8 P28.07, 1 B 370 Bpems
nepecTaHeT 06HOBNATLCS.
P28 07 YcTaHoBUTL pexum  |(2) VIaMeHnTb aty 1 Bpems 02 0
' BKITIOYEHUS! (3) Beeaute 1 B P28.07. Korga P28.07
n3meHuTcs Ha 0, 3T0 03HaYaeT, 4To
HaCTpOlika 3aBepLUeHa.
P28.08 Peseps 0-65535 0-65535 0
P28.09 Peseps 0-65535 0-65535 0
Pexum xpaHeHus 0: Bblian
P28.10 . |1: pexum xpaHeHns 3anucen 0-2 1
HevcnpasHocTen |,
: Peseps
O6patHas cBA3b 0 COCTOSAHUM SD-kapThl
(0T3bIB 06 YCMELIHOCTY NpeablayLLed
onepauym):
0: cuctema BkntoyeHa. Ecnu SD-kapTa He
BCTaBneHa unn SD-kapTa
HegencTBuTenNbHa, 3HaYeHue pasHo 0.
OC coctoaHus | 1: Uunumanusaumsa SD-kapTbl npoLna
P28.11 0-6 0
SD-kapTbl yCMeLwHo, OXnaaHue onepawmm ¢
SD-kapToiA.
2: Owmbka yteHus SD-kapTbl
3: Ownbka 3anucu Ha SD-kapTy.
4: He ynanocb OTKpbITh haiin
5: He yganock co3gatb chaiin.
6: onepauys BbINoNHeHa
®aiin koHurypawum
C COXpaHeHHbIM ,
0: 3HayeHue nHULYmanusaumm, 6e3
(OYHKUMOHAMBHBIMA |~ )
LencTBui
KopaMi 1: PYHKLMS COXPaHEHNS 1 KOMMPOBAHNA
P28.12 (Homep rpynnbi L 0-3 0
thaitna koHdurypauum Ha SD-kapTy
(DYHKUMOHAbHBIX |
2: BoinonHeHue ycnewHoe
KOQO0B, KONMYECTBO, |,.
3: BbinonHeHwe He yaanoch
mogernb M4 v gpyras
WHopmaLus)
0: coxpaHeHue yHKLMOHANBHOTO Kofa B
C tain 0
OXpaHerie 1: coxpaHeHu1e (YHKLMOHaNLHOro Koaa B
P28.13 (OYHKLMOHABHOro ¢;a|?1n 1 0-2 0
koga .
2: coxpaHeHe PyHKLMOHaNLHOro koaa B
thann 2
P28.14 BoccraHoBnenne |0: BocCTaHaBNMBaET (PYHKLMOHANBHBIN 0-2 0
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®yHKUMOHANBHbIN Inana3soH Mo
o HaumeHoBaHue MoppobHoe onucaHne napameTpoB HACTPOVKN yMOnYaHmio
(OYHKLMOHarbHOro (koA w3 charna napametpos 0
koga 1: BOCCTaHaBnMBaeT (hyHKLMOHANbHbIN
koA w3 chaitna napameTpos 1
2: BOCCTaHaBNMBaeT (hyHKLMOHANBHBIN
kod 13 hanna napameTpoB 2
0: BbIKITOYEHO
CoxpaksieT 1: Co3gatb (iv)avln napameTpoB
P28.15 (OYHKLMOHANBHBIN KOg (;e(;maeMbM) 0-4 0
Ha kapry SD 3: BO3ﬂaTb oT4eT (.csv)
: BeinonHeHue ycneLwHoe
4: BblInonHeHue He yganoch
0: BbIKIIOYEHO
BocCTaHaBnMBaeT 1: NonHoe BOCCTaHOBEHWE (BKMKOYas
KOHODUTypaL0 rpynny napameTpoB gBuraTens)
P28.16 2: BocctaHoBreHve dunbTpa (McKroyas 0-4 0
(OYHKLMOHATbHbIX
K008 ¢ SD-KapTH rpynny napameTpoB ABuratens)
3: BbinonHeHwue ycneLluHoe
4: BbInonHeHne He yaanoch
P28.17 MMyTb guckpet. 1 |0: HET dyHKLMM 0-20 1
P28.18 MyTb auckpet. 2 |1: yactota paboTbl 0-20 2
P28.19 MyTb AuckpeT. 3 |2: BbIXOAHOE HanpsikeHue 0-20 3
P28.20 MyTb anckpet. 4 |3: BXOA. HAanpshxeHne 0-20 4
P28.21 MyTb anckpet. 5 |4 BbIXOA. TOK dhasbl U 0-20 5
P28.22 MyTb AvcKkpeT. 6 |9: BbIXOA. TOK (hasbl V 0-20 6
P28.23 MyTs anckper. 7 |0 BbIXOA. TOK chassl W 0-20 7
P28.24 MyTs avckper. 8 |- Yronocn Q 0-20 8
P28.25 My anckper. 9 |0- Yronocu T 0-20 9
9: KoMNOHEeHT ock M BbIxog, Toka
P28.26 MyTb auckpet. 10 |10: KOMMOHEHT ocy T BbIxoA. Toka 0-20 10
11-20: peseps
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7 BBeaeHue v npumeHeHne pyHKUMK

OTa rnaea npeacTasnset cobon BBeAeHWe B (PYHKUMM YHWBEPCANbHOW BbICOKOBOMBTHOW CUCTEMbI PerynmpoBaHus
yacTotbl 1 Yactotbl GD5000. Bce Heobxoammble paboyne aTanbl MPOHYMepoBaHbl. ATU paboune aTanbl QOIMKHb
CTpOro cobnoaaThes W BbIMOMHATLCS TOYHO.

/4\ MpeaynpexaeHne 06 onacHOCTH

e crporo npugepxuBatbest 1 TMpumevaHns  OkcnmyaTMpoBaTb — CUCTEMY  PErynvpoBaHUst  CKOPOCTU ¢
npeobpa3oBaHieM 4acTOTbl MOXET TOMbKO MEepcoHar, MPoLeawwnin obyyeHne M NonyumBLUMIA paspelleHne ot
nonb3oBaTens;

e CucTema ynpaBneHWs CKOPOCTbIO C Npeobpa3oBaHWEM yYacTOTbl SIBMSIETCS  OMacHbIM - 060pYya0BaHUEM,
HaXOOALWMMCS MO BbICOKAM HanpshkeHueM. JlioGoi onepaTop LOMKEH 03HAKOMUTBCS CO CREMyoLMU Mepamm
NPeaoCcTOPOXHOCTU Mepef Hadyanom paboTbl, B MPOTMBHOM Cryyae 3TO MOXET MPUBECTM K TpaBMaMm M
MaTepuanbHoMy yiepoy.

7.1 Hactponka yacToThbl

BbicokoBONMbTHAsA cuUCTEMA YNpaBfieHWs CKOPOCTbIO C perynupyemoit yactoton Goodrive5000 MmeeT MHOXECTBO
MeTOA0B HAaCTPOMKM YacTOTbl Ha BbIOOp Nonb3oBaTenei.lpexae Bcero, OHa UMeeT 4Ba kKaHarna HaCcTPOMKK YacToTbl, W
B KaOOM KaHane ynpaBeHWst UMEETCS HECKOMbKO BapuaHTOB HacTponku. Kanan A u kaHan B mMoryT BbiNonHsATb
MpocTble MaTeEMaTUYECKME OnepaLui, @ MHOTOMYHKLMOHAMBHBIA BXOAHOM pasbeM TaKKe MOXHO MCMONb30BaTh A1S
nepekntoveHns mexay kaHanamu AB. OKoHYaTenbHOe 3HaYeHWe HACTPOWKM YacTOTbl - 3TO 3HAYEHME HACTPOWKM B
MCTOYHWKE YacTOTbl A M HAacTpOika B MCTOYHMKE YacTOTbl B. 3HaueHWe paccunTbiBaETCS Ha OCHOBE METOAA HACTPOMKM

P00.09.
®YHKUMOHANbHbIN H .
- aMMeHOBaHue MoppobHoe onucaHne napameTpoB [nana3oH HacTponkKu

0: HacTpoifika (hyHKLMOHaNBHOrO Koaa
1: HacTpoMKa aHanoroBon BennyuHbl Al1
2: HacTpolika aHanoroBom BenuumHbl Al2
3: HacTpoWKka aHanoroeor BennymnHel Al3

P00.06 McTouHuk curHana  |4: HaCTpOIZ1Ka aHanorosomn BenuunHbl Al4 0-8

3apaHus vacTotel A |5: HacTpolika pexuma paboTsl ¢

MHOrOCTYNEHYATON CKOPOCTHHO
6: HacTpoiika ynpasnexus PID
7: HacTpoitka Modbus
8: HacTpoiika NoNeBow LUMHbI
0: HacTpoiika aHanorosoi Benn4mMHbl Al

P00.07 McTouHuk curHana |1: HaCTpOIZIKa aHanoroao@ BENMYMHbI Al2 0-3

3afaHus YacToTbl B |2: HacTpolika aHanorosom BenuunHbl Al3
3: HacTpoWKa aHanoroBow BennymnHel Al4
Bbi6op obbekTa 0:

P00.08 3aJaHus 4acToTbl |, MaKC. BbIXOAHaS 4acToTa 0-1

1: koMaHAa YacToThl A
NCTOYHMKa B
KombuHaumm ?j g
P00.09 MCTOYHWKOB 3adaHus |, 0-3
‘-IaCTOTbIn 2:A'B

3: Max (A, B)
0: aCMHXPOHHOE YCTPONCTBO
1: 3NEeKTPOMArHUTHbIA CUHXPOHHBIN ABUraTeNb

P02.00 Tun gevratens: 1 2: CVIHXp(?HHbII7I Apuratens ¢ gemndupyrowen 0-3
obmoTKoi
3: CUHXPOHHBIN ABUraTENb C NOCTOSHHEIMM
MarHuTamu

P02.01 Hom. XE”#“OC“’ 4-50000KkBT 4-50000
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DyHKUMOHANBHbIN

- HaumeHoBaHue Moapob6Hoe onncaHue napameTpoB [inanasoH HaCTPOMKK
P02.02 Howm. yactota A1 1 |0,01 I'y-P00.10 (makc. YacToTa) 0,01-P00.10
P02.03 Fow. T 1-3600006 i 136000
Po204 |1V HerPAXeHIE Al 500008 0-20000
P02.05 Hom. Tok AR 1 0,1-1000,0A 0,1-1000,0
P02.06 Conporvanenue. g 41 65 5350 0,001-65,535

cratopa Al] 1
P02.07 Conpotuenexe. 5 401.65,5350 0,001-65,535
potopa Al 1
WHaykums paccesHus
P02.08 cratopa, potopa Al |0,1-6553,5MI H 0,1-6553,5
1
P02.09 Boanias Cratopa. |y 1 gegs ey 0,1-65535
potopa Al 1
P02.10 Tok X°”/§ET$FO Y0R8 10,01-655,35A 0,01-655,35
P02.11 Howm. mowHocTts Cl11 |4-50000xBT 4-50000
P02.12 Howm. yactota C[1 1 ]0,01 Mu-P00.10 (makc. yactoTa) 0,01-P00.10
P02.13 Flom. ckopocTs 4 36000 o6 /. 0-36000
BpawyeHus C[ 1
Kor-80 nortocos
P02.14 on 1 1-50 1-50
Poz1s  |MoM- HamPRxere Cllig po0008 0-20000
P02.16 Hom. Tok CA 1 |0,1-1000,0A 0,1-1000,0
P02.17 Conporvanetue. g 41 65 5350 0,001-65,535
cratopa C[] 1
P02.18 VIHYKTMBHOCT> 4 11 655 35mH 0,01-655,35
npamon ocn CJl 1
VHOYKTMBHOCT
P02.19 nonepeyHoro ocn  |0,01-655.35mH 0,01-655,35
ca 1
MocrosHHas
P02.20 ofpation OIC €7 1 | 20000 0-20000

7.2 ABTOHacTpoOMKa napameTpoB

Ha mecTe npuMeHeHWs yCTaHOBNEHa CMCTEMa YaCTOTHOrO ynpaBneHus C BbICOKOBOMbTHbIM NpeobpasoBaTeniem
yactor GD5000. [Mocne nogTBepKAEHUS MOAKMIOYEHNST HeobXoaWMo MPOBECTW OTNafgky B COOTBETCTBMM C
COOTBETCTBYIOLUMMM 3Tanamu OTNaAKW NPy BKIKYEHUM MUTaHWS, yKalaHHbIMU B PYKOBOACTBE MO 3KCMnyaTauuw,
3atem Bblbpatb Tvn asuratens (P02.00) u cnegosath MHCTPYKUMAM. [Nocne Bbibopa Tuna gBuratens U HacTpoek
napameTpoB COrnacHo nacnoptHoi Tabnuuke (P02.01-P02.05 unu P02.11-P02.16) cnegyeT HaxaTb Ha CEHCOPHOM
akpaHe «[laneey, 4Tobbl NPOBEPUTL HanpaBneHue BpalleHus asuratens. Ecnu gsuratenb BbINOMHAET BpalleHue B
06paTHOM HanpaBneHuM, MOXHO OTKMIOUMTb NMUTaHME W M3MEHWUTb MDYy ABYXa3sHyt NpoBoaKy, YTobbl fO6UTLCS
BpalyeHus Bneped. Ecnn 3ameHuTb Kabenb HEBO3MOXHO, Bbl TaKKe MOXETE M3MEHUTb HampaBneHue BpaLleHus
nsuratensi B P00.18.

BbinonHuTe aBToHacTpoitky napametpos Asuratens (P00.20=1). Cneayunte 6nok-cxeme camoobyyeHuns napameTpos
HaxMuTe «Bnepep 3amycTuTb» Ha rMaBHOM WHTep(elice CEHCOPHOrO 3KpaHa, 4YTobbl HauaTb CamoobyyeHue
napameTpos. Mocne 3aBepLueHns 06yUYEHNS OHO aBTOMATUYECKU OCTAHOBUTCS.
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Y6eautech, YTo NpoBoga
NoACOeAMHEHbI KOPPEKTHO, a
3aTeM BKIIIOYUTE NUTaHME

v

BoccraHoBnenme 3aBoAckmx
napametpos P00.21

ACHHXPOHHBIA CHHXPOHHbIA

asurartenb Asurartenb

YcTaHoBUTE NapameTpbI YcTaHoBuTE NapameTpbl
neuratens P02.01-P02.05 B nsuratens P02.11-P02.16 B
COOTBETCTBUM CO COOTBETCTBUM CO
3HaYe HUAMM, NPUBESEHHBIMU 3HAYEHWAMM, MPUBEAEHHBIMM
Ha nacnopTHoit Tabmuke Ha nacnopTHON Tabnmyke

v

Pa6ora V/IF fo Hom.
yacToTbl ABUraTens

v

OTknioyaeT 0T ceTn n nepeknoyaeTt
(ba3bl Asuratens ¢ NOBTOPHbIM
BKMOYEHMEM NPU HEKOPPEKTHOM

3HaveHUn HanpasneHnsa
BpalleHua apuratend

Bbi6op crnocoba
aBToHacTponku P00.20

v

ABTOHaCTpOiKa BpaLLeH!s

v

AKTUBALMS NPY KacaHm
CEHCOPHOrO 3kpaHa

v

Hacrpoika BbinonHeHa

A
KoHety

Mocne obyyeHust npoBepbTe mapameTpbl gsuratens (rpynna P02). Ecnu Bce npaBWnbHO, YCTaHOBUTE METOA
ynpaBneHus, kaHan pabounx komaHg (P00.00 n P00.01), pabouyto 4acToTy, pexum 3anycka W OCTaHOBKW, a TaKke
YCKOPEHWE W 3aMedneHne mpu ynpaBneHuM Myckom W ocTaHosoM. rpynma (rpynna PO01), Bpems u 1. 4. Mocne
HaCTPOMKM M MPOBEpKM MOJalTe KOMaH4y 3amycka, M CUCTeMa YNpaBMEHWs CKOPOCTbIO C MEPEMEHHON YacTOTOM
CMOXET paboTaTb B COOTBETCTBUM C YCTAHOBMNEHHbIM METOAOM M YacToTon. [locne nogaym KomaHabl Ha OCTAHOBKY
cuCTeMa YNpaBfieHUs CKOPOCTBIO C MEPEMEHHON 4acTOTOM OCTAHOBWTCA, M CUCTEMA YMPaBMEHUS CKOPOCTbH C
nepeMEHHO YacToTOM OCTaHOBUTCS. paboTaTb HOPMarbHO.

7.3 YnpaBneHue nyckom/oCTaHOBKOW

KomaHga 3anycka cucTembl pPerynMpoBaHns 4acToTbl BpaLLeHUs BKIIOYAET 3amyck nocrne HOPManbHOro BKMKYEHUS
nUTaHus, nepesanyck nocne cbos NUTaHWS M 3anyck Mocfie aBTOMaTMyeckoro cbpoca HeucnpasHocTM. MeToapl
3anycka BKIo4atoT B ceBs 3anyck HENOCPeaCTBEHHO C MYCKOBOW YaCTOThbI, TOPMOXEHWE NOCTOSAHHBIM TOKOM, a 3aTeM
3anyck W 3anyck mocne OTCnexXmBaHusa ckopocTu. Monb3oBaTens MOXET BbibpaTh MOAXOAsLMiA MeTOoL 3anycka B
COOTBETCTBUU C yCroBuAMM paboTbl Ha MecTe. MeTodbl OCTAHOBKM CUCTEMbI PErynMPOBaHWS YacTOThbl BpaLLeHus
BKIMIOYAIOT OCTAHOBKY C 3amefdneHneM u cBobogHyio octaHoBky. CBoboaHas OCTaHOBKa npedHasHaveHa AN
OOKMPOBKM  BLICOKOBOMGTHOMO BbIXO4A CMCTEMbl PETYNMPOBaHUS 4acTOTbl BpaLUEHMs W MO3BONSET Harpyake
OCTaHOBUTLCA B COOTBETCTBUM C €6 CODCTBEHHOIN MEXaHUYeCKol nHepumen. Mpu 3aMeaneHnn u 0CTaHoBKe cuctema
perynupoBaHnsi CKOPOCTU C Npeobpa3oBaHeM YacToTbl MOCTEMEHHO CHWKAET BbIXOAHOE HANPsHKEHWe A0 TeX nop,
Mnoka BbIXOOHOE HaMpsKeHWe He WUCYE3HEeT U He OCTaHoBWUTCH. Bpems 3amedneHus W napameTpbl, CBsi3aHHble C
TOPMOXEHWEM MOCTOSHHBIM TOKOM, MOXHO YCTaHOBWTL BO BpeMs npoLecca 3amearneHus. 3anyck ¢ 0TCnexuBaHeM
CKOPOCTW MOXHO WCMONMb30BaTb B CUTYyaLMsX, KOrga 3anyck MPOMCXOAMT OTHOCUTESbHO 4acTo. [Ans CMHXPOHHbIX
MaLUWMH PeKOMEHAYeTCS UCMOoMNb30BaTh METOA NPAMOro 3anycka.
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1. MMocne HOPManbHOro BKNIO4eHUA MY nornyeckas 6nok-cxema 3anyckaeTca C NOMOLLbI0 KOMaHAb! 3amnycka.

P01.01
MeTop nycka

Tonukosog
[LBUKEeHe?

Mpsimoit 3anyck

Mpsmoit

3anyck

HavanbHas
yacrora

Yacrora 3anycka
Bpewms nogaepxku

MoBTOpHBIN 3anyck
A nocre TOpMOXeHUs
MOCTOSAHHOrO TOKa

o 3anycka
Tok .

[lo 3anycka
Bpems 3anycka

ToBTOPHIN 3anyck ¢
OTCnexusaHnem cKopocTn
BpaLyeHus

JnHeitHoe uameHeHve

CKOPOCTH

P00.17

B|
/‘ v Cngg':m Bpemsi 3ameaneHus nk:)i?;(:;as

-«  P01.06
Bribop pexuma Yacrora
o Pa3roHalTOPMOXEHUS = Mpbhxka 2
Af S-06pa3Hoe M3MeHeHve Yacrora
npbbkka 1

P00.10

7? ﬁZTaMnnMqua npbixka 3
! 1/2 * amnnuTyna npeixka 3

" § 1/2* avnnuTyga npsiiea 2

_ )71/2’ aMNAnTyAa Npbikka 2

—

¥ 172* awnnuryga npeixa 1
_ )7 1/2* amnnutyna npbixka 1
>

t

P08.06
Tonyok
Pabovas
yacrora

P08.07
Bpewms yckopeus Bpewms 3ameaneus

P08.08

P00.16 P00.17
Bpewms Bpemsa
ycKOpeHms 3ameqneHus

2.

OrtknioveHne
nuTaHus
ToBTOPHBIA

3anyck

OxwpnaHue MOBTOPHOTO
3anycka >P01.27

P01.26

(Bbibop npu NOBTOPHOM

3anycke nocne oTkn

3.

joueHIS)

> Oxwpanve

Y . Y
ToBTOPHBIA 3anyck
— — [o obpbiBa
Bper\igg?qzespm Cratyc pabotbl

peobpasoBatent

YacTor
Kon-Bo aBTocGpocos
aBapuit <P08.15

peobpasosatens
yactor

WHTepean asTocbpoca

aBapuii >P08.16

A

Oto6pasxeHue
HencnpasHoCTH,
OCTaHoBKa

AsToc6poc aBapuit
M4, sanyck

Nornyeckast Griok-cxema nepesanycka npeoGpa3oBaTens YacToTbl MPK OTKIOYEHUN NUTaHUS

p—
Pa6ora

OcTaHoBKa
OcraHoBKa

Nornyeckas Griok-cxema aBToMaTMYeCKkoro cbpoca 1 nepesanycka HemcnpaBHOCTY NpeobpasoBaTens YacToThl

HewucnpasHocts MY

DyHKUMOHANBHbIH
Kop

HaumeHoBaHue

MoppobHoe onucaHne napameTpoB

[vana3oH HaCTPOWKM

P01.00

Cnocob TopMOXEHUS

0: TOpMOXeHMe NOCTOSAHHOTO TOKA
1: TOPMOXEHWE C ABONHON YacTOTH

0-1

P01.01

Pexum nycka

0: npsimon 3anyck
1: NOBTOPHbIN 3aMycK NOCe TOPMOXEHUS

0-2
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DyHKUMOHANBHbIN

- HaumeHoBaHue Moapob6Hoe onncaHue napameTpoB [unana3oH HaCTPOMKu
MOCTOSIHHOIO TOKA
2. OTCNEXMBaHME CKOPOCTY 1 Nepesarnyck
P01.02 Hacroranyeka 4 5510 gory 0,00-10,00
MOCTOSIHHOTO TOKA
P01.03 Bpews nonaepxarus |, o g4 o 0,0-50,0
4acToThI NycKka
Tok TopMOXeHus
P01.04 noctosiHHoro Toka  |0,0-120,0% (Hom. Tok IM4) 0,0-120,0
nepeg 3anyckom
P01.05 Bpews TOPMOXEHAS |1 1, 51 0,0-50,0
nepes nyckom
PO1.06 Bbibop pexuma 0 npsimas 0-1
pasroHa/TopmMoxeHns |1: S-kpuBast
P01.07 Mponopunst Hak- -4 o 46 00, (pems yckopeHws, sameaneHus) 1,0-40,0
yyacTka S-kpuBom
P01.08 Mponopuys KOH. 1,0-40,0% (Bpems yckopeHws, 3aMeaneHus) 1,0-40,0
yyacTka S-KpuBoil
P01.09 Bbibop cnocoba 0: ocTaHOBKa C 3aMefneHeM 0-1
' OCTaHOBKM YCTPONCTBA |1: 0CTaHOBKA MO MHEPLIMU
P01.10 Havankias uactora |, qor pog 10(wakc. uacrora) 0,00-P00.10
TOPMOKEHWS| OCTAHOBKM
PO1.11 Bpews OKARaHAS g 4 g 0,0-50,0
TOPMOXEHMS| OCTAHOBKM
P01.26 Astosanyck npu |0 3anpeT NOBTOPHOrO Nycka 0-1
' BKIIOYEHUN NUTAHMS | 1: paspeLleHne NOBTOPHOTO nycka
P01.27 Bpews MIHOBSHKOM | 0 50 00 0,00-50,00
OCTaHOBKM
Bpemst oxngaHns
P01.28 MOBTOPHOTO YCKA 14 1) 3600,0 ¢ (BkniouaeTcst npn PO1.17=1) 0,0-3600,0
nocne 0CTaHOBKM
MoAaYm NUTaHns
Bbi6op gencteusa ans | ..
0: ¢ OTKMIOYEHNEM BbICOKOTO HAMPSKEHUS Mpu
nepekmioiaTens OCTaHOBKe YCTPONCTBa
P01.29 BbICOKOIO HaNpspKeHMs |, | 0-1
1: 6e3 OTKIIOYEHUS BbICOKOTO HaNpsiKeHUs npu
MpW OCTAHOBKE y
. OCTaHOBKE YCTpOIACTBa
yCTpoiicTBa
P08.15 Kon-8o aBTOCv6pOCOB 0-3 0-3
aBapuit
Hactpoiika uHtepsana
P08.16 astocbpocos npu  |0,1-100,0c 0,1-100,0
HEMCnpaBHOCTH
7.4 VIF ynpaBneHue

YHnBepcanbHas BbICOKOBOMbTHAS CUCTEMA PEryNIMPOBaHNUS CKOPOCTM C nepemeHHon Yactoton Goodrive5000 umeet
BCTPOEHHY0 GyHKumMio ynpasneHus V/F. YnpaeneHue V/F MoxeT ucnonb3oBathcst B BONbLUIMHCTBE NPUNOXeHNn 6e3
3aMKHYTOrO KOHTYpa, BKMKYAs MPUINOXEHUS «OOMH K HEecKomnbkum». Ynpaenenue V/F obecneumBaeT MHOXECTBO
BapuaHToB Bbibopa pexuma kpusoit V/F. Tonb3oBatenu MoryT rubko BbIOMpaTh COOTBETCTBYIOLWYH Kpusyto V/F B
COOTBETCTBUM C NOTPEOHOCTAMM HA MECTE, @ TakKe MOryT CaMOCTOSITENbHO YCTaHaBNMBATb MHOTOTOYEYHbIE KpUBbIE

VIF.
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[ns Harpy3ok ¢ MOCTOSHHbIM KPYTSILMM MOMEHTOM, TaKMX Kak KOHBeiepbl U T. A., NOCKONMbKY KPYTALIMIA MOMEHT
AOmKeH ObITb MOCTOAHHbIM BO Bpemsi paboTbl, MOXHO BbIOpaTb NpsiMylo kpuByto V/F; ANS CHUXEHUS KPYTSLMX
HarpysoK, Takux KaKk BEHTUNSITOPbI, BOASHbIE HACOCHI U T. A., NOCKOMbKY COOTHOLLIEHME MeXY (DaKTUHECKUM KPYTSALLMM
MOMEHTOM W CKOPOCTbH) SIBNISIETCS KBAAPATMYHBIM UNi KyBudeckuM. Bel MOxeTe BbIGpaTh COOTBETCTBYHLLYIO KPUBYHO
VIF 1,3, 1,7 unmn 2 ctenenun. Goodrive5000 Takke obecneunBaeT MHOroToueuHyto kpusyto V/F. Monb3oBatenb MOXET
chopmupoBaTb KPUBYID C 5 OMOPHLIMK TOYKAMK Yepe3 TP TOYKM 4YacTOTbl W TOUKM HAMpsHKEHWUs, 3adaHHble
nonb3oBaTeNeM, a TaKke HyNeByH TOUKY, TOUKY HOMWUHAMbHO YaCTOTbl M TOUKY HOMUHAIBHOTO HAMPSHKEHMSI.

OYHKUMS NOBbILEHMS KPYTALEro MOMeHTa Ha Hu3koi vactote (P04.01) moxeT adheKTMBHO KOMMEHCMPOBATH
XapaKTepPUCTUKN KPYTALLErO MOMEHTA Ha HU3KOW CKOPOCTU BO Bpems ynpaeneHus V / F. ECn yCTaHOBNEHO 3HaueHne
0, cuctema ynpaBfieHUs CKOPOCTbIO C MEPEMEHHON YacTOTOA aBTOMATMYECKM PerynmpyeT 3HaueHue NOBbiLEeHMS
KPYTSLLEro MOMEHTa B COOTBETCTBMM C COCTOSHMEM Harpysku. OOpaTuTe BHUMaHWE, YTO 3HAYEHWE MOBbLILLEHMS
KPYTSLLEr0 MOMEHTA HE MOXET ObiTb CIIMLLKOM GOMbLIKMM, MHAYe 3TO NPUBELET K HM3KOYACTOTHLIM KonebaHuam unm
neperpyske No TOKy gpuratens. B 3Tom cnyyae 3HaYeHWe MOBLILIEHWS KPYTALLEr0 MOMEHTA [OOMKHO ObiTb
YMEHbLLEHO.

Puc. 7-1 TNoBblLLEHME KpYTALLEro MOMeHTa

A BeixoaHoe
HanpsxeHue

Vs

Voo

N

|
|
|
|
|
! »

>
BbixogHas yactora

f

|
|
|
|
|
|
|
|
|
|
|
|
Mpenen fb
KonebaHus aeuratens sBNSOTCS pacnpoCcTpaHEHHOM Npobnemoi, BO3HUKaKoWeN Npy paboTe B pexume ynpaBneHuns
V/F B npunoxexusx ¢ nepepaven GonbLIOW MOLLHOCTA. YToBbI pelumnTb 3Ty npobnemy, B CUCTEMY perynmpoBaHus
CKOPOCTU C nepeMeHHomn YactoToin Goodrive5000 fobaBneHs! ABa koadduumeHTa nogaeneHus konebanui (P04.18 n
P04.19). ans perynupoBkn.B HOpManbHbIX YCMOBUSX [OCTAaTOMHO MCMONb30BaTh 3aBOACKME 3HAYEHWS 3TUX ABYX
napameTpoB.B npouecce NpumeHeHUs pasmep Ko3PPULMEHTOB MOXHO PErynnpoBaTb B COOTBETCTBUM C YACTOTHOM
TOYKOW, B KOTOPOW BO3HMKatOT konebanums.lMpu YacToTe nogasnexus konebaHnuin Touka cpesa yactoTbl (P04.20) Huxe
4acToThbl, WCMOMb3yNTE KOIPMULMEHT MOAABMEHMA HU3KOYACTOTHBIX KonebaHui., korga yactota Bbiwe P04.20,
MCMONb3YMTE BbICOKYH YacToTy Ans NofaBneHns koagduumenHTa konebanuit. Yem Gonblue 3HaveHne koadduLmeHTa,
Tem Bonee ovesuaeH achdekT nogasneHuns. OgHAKO, €CAM OH CRIWLLKOM BENWK, 3TO NErko NpUBELET K CHMLLKOM
BornbLIOMY BbIXOAHOMY TOKY. M0nb30BaTENM HE MOrYT YCTAHOBUTbL €0 CAINLLIKOM BOMbLUIMM NpW HACTPOIAKE.

Monb3oBatensckas GyHkuma VIF, 10 ectb pasgenewve V/F, HanpskeHue W vactota 6onblle He MMEOT
COOTBETCTBYHOLLEN B3aMMOCBA3M, @ HaMPsHKEHWE W 4acTOTa W3MEHSKTCA B COOTBETCTBAM C WX COBCTBEHHLIMM
3aaHHbIMW 3HAYEHUAMI U BPEMEHEM YCKOPEHMS U 3aMELIEHNS COOTBETCTBEHHO.

DyHKUMOHANBHbIN .
o HaumeHoBaHue Moppo6Hoe onucaHne napameTpoB [unana3oH HaCTPOMKU
0: pexxum ynpasmneHns ¢ BEKTOPOM ynpaBrneHuns
Bbi6op cnocoba | 1: acWHXPOHHbIV BEKTOPHbINA pexum 6e3 PG
P00.00 L L 0-3
ynpaeneHus 2: CUHXPOHHbIN BEKTOPHbIN pexium 6e3 PG

3: BeKTOpHOe ynpasnexve ¢ PG

P00.16 Bpems yckoperus 1 |0,1-3600,0c 0,1-3600,0

P00.17 Bpems 3amegnenuns 1/0,1-3600,0c 0,1-3600,0

Bbi60D HAMDABTIEHMS 0: ABKeHWE NOo HanpaBneHUo MO YMONYaHNo
P00.18 p Hanp 1: ABWXEHWe No 0OpaTHOMY HanpaBnEHNto 0-2
BpaLleHus :
2: 3anpeLyaeT ABMKEHWE C 0OpaTHbIM BpaLleHNEM
ABTOHacTpoiika 0: HeT oneDaLul

P00.20 napameTpoB : patit 0-1

1: aBTOHACTpOKa NapaMeTpoB
ABuratens

0: npsimMoit 3anyck

PO1.01 Pexam nycka 1: NOBTOPHbIA 3anyck NOCne TOPMOXKEHNS 0-2
MOCTOSIHHOTO TOKa
2: 0TCeXmMBaHWe CKOpPOCTM U nepesanyck
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¢YHKL|M:::J1I:HI:IM HaumeHoBaHue Moapob6Hoe onncaHue napameTpoB [unana3oH HaCTPOMKu
P01.02 Hacroranyeka s 0.1 ory 0,00-10,00
MOCTOSIHHOTO TOKa
P01.03 Bpenis noanepxarns |, o 54 o 0,0-50,0
4acToThl NycKka
Bribop cnocoba 0: ocTaHOBKa C 3ame/neHnem
P01.09 OCTaHOBKI ; A 0-1
. 1: OCTaHOBKa MO MHEPLUK
yCTpoiicTBa
P02.00 Tun geuratens 1 0 All y 0-1
1: CMHXPOHHbIN JBUraTENb
P02.01 Hom. mowHocts Al 1|4-50000xBT 4-50000
P02.02 Howm. vactora Al 1 0,01 'u-P00.10 (makc. yactoTa) 0,01-P00.10
Po2o4 |V HerPAXeR e Al 500008 0-20000
P02.05 Hom. Tok AL1  |0,1-1000,0A 0,1-1000,0
P04.01 Mobiluerue KpYT. 11 4ot 16 10,0% 0,0-10,0
MOMEHTa
P08.25 KoHTponb onyckanus |0,00-10,00My 0,00-10,00
0: ogHoO BegylLee YCTPOICTBO
Hactpoiika Tun |1 pe3epBHOE YCTPONCTBO
P12.29 , o y 0-3
BEAYLLMIA-BEOOMBIA |2: OCHOBHOE YCTPOCTBO
3. BEOMOE YCTPOMCTBO
dakTop rawexus
P04.18 konebanui Hu3.  [0-100 0-100
yacToT
dakTop rawexus
P04.19 konebaHui Bbic.  |0-100 0-100
yacToT
P04.20 Touka pasrparItently g 150 oory 0,00-120,00
ralieHus konebaHui

7.5 BekTopHoe ynpaBneHue

|-|OCKOJ'Ibe Mofernb aCMHXPOHHOro Apuratend obnapaet XapakTepucTnkamu BbICOKOro nopaaka, HennHelHoCTh1O,

a TaK e napameTpami CBSi3aHHbIMM Mexay CODOA MarHUTHbIM MOTOKOM, €l0 CTIOXHO YMpaBnsTb C BbICOKOM
TOYHOCTbH.BEKTOPHOE  ynpaBneHe - 3TO MeToA TOYHOTO YMpaBNeHWs aBuratenem. Mamepsis Tok cTaTopa
yNpaBNsieMOro BuraTens, B COOTBETCTBUM C MPUHLMNOM OPUEHTALM MArHUTHOTO NOMsi TOK cTaTopa pasnaraeTcsl Ha
TOK BO3OYXOEHUS 1 TOK KpYTSALLEro MOMEHTa, a aMnnuTyaa v hasa ApYroit COCTaBMsIHOLLEA TOKA COOTBETCTBEHHO
KOHTPONMPYIOTCS NS OCTKEHUS Pa3Bs3KM YNpaBneHnst Tok BO30Y)KOEHWS U TOK KPYTSILLEro MOMEHTA U, HaKOHeL,
BbINONHSIOT BbICOKOI(h(EKTUBHOE PErYNIMPOBaHNE CKOPOCTY ABUTaTENS.

YHnBepcanbHas BbICOKOBOMbTHAsA CUCTEMA PErYNIMPOBAHNS CKOPOCTM C nepemeHHomn yactoton Goodrive5000 umeet
BCTPOEHHbIV anroput™M BEKTOPHOrO ynpaeneHus 6e3 gatumka ckopocTi. 3TOT anropuTM OCHOBaH Ha TOYHOW MOZENH
napameTpoB Asuratens. TOYHOCTb NapameTpoB [BUraTeNs HanpsMyl BIMSIET Ha NPOWU3BOAWTENLHOCTb BEKTOpA.
KOHTPOIb. I'Iepeu 1UCnonb3oBaHMeM BEKTOPHOro ynpaBneHua KIWeHTaM peKkoMeHOYyeTCA BBECTM NapameTpbl
nacnopTHO! Tabnuyky ABUraTens 1 BbINOMHUTL CamoobyyeHre napaMeTpoB ABuraTens.

-165-



Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

BBeneHune n npumeHeHne yHKUNIA

L» Pacserim 4(\—» ATCOKR ] % > -
-A B036YKAEHNS b= §_ Mg‘w&bc L {4 Mocr
. n'% L pw . VHBEPCUY
t $§i—> PacteriT Lﬂ I Tok ﬁgn':ema Uu| Uw| |Uv
i \ B A /
&' Mposepka | | A% 43“ i
rl [PacnonoxeHua " gg j Utv %g};i;)g;lgle
MarhmT. ‘r"% ;
chameens ™| 8|47 T3
IS DR i for
CHRLALETER L HaumeHoBaHue Moppo6Hoe onncaHne napameTpoB J.'luanasvou
Kog HacTpokM
0: peXxxum ynpaBneHnsi C BEKTOPOM ynpaBneHust
Bbibop cnocoba 1: aCMHXPOHHbIN BEKTOPHbIN pexum 6e3 PG
P00.00 , " " 0-3
ynpaBnexus 2: CUHXPOHHbIN BEKTOPHbIN pexium 6e3 PG
3: BekTOpHOE ynpaBnexye ¢ PG
0: HeT onepauum
1. aBTOHaCTpOiKa C BpaLLeHreM
A . 2: 4acToTa aBTOHACTPOMKM 3HKOZepa
BTOHACTPOIiKa , y
P00.20 3: aBTOHACTPOMKA CO CHUXEHMEM YaCTOTbl ABUraTens 0-5
napameTpos Auratens |, .
. @BTOHACTPOIIKA BPEMEHM NEPEKITHOHEHNS]
MPOMbILLNEHHOTO NPeobpa3oBaHms 4acToThI
5; BbIcTpas cTaTnyeckas aBTOHACTPOIKA (Pe3epB)
0: aCMHXpOHHOE YCTPONCTBO
1: 3NEKTPOMArHUTHbIA CUHXPOHHBIN ABUraTesNb
P02.00 Tun gsratenst 1 2: CYHXPOHHbIN ABUraTenb ¢ AeMndepHoit 06MOTKOM 1 0-3
NOCTOSHHBIMI MarHuTamm
3. CMHXPOHHbIN gBuratenb 6e3 gemndepHon
0BMOTKOW M NOCTOSHHBLIMW MarHUTamu
P02.01 Hom. mowHocts Al 1 |4-50000kBT 4-50000
P02.02 Hom. vactota AL 1 |0,01 M'u-P00.10 (makc. yactota) 0,01-P00.10
P02.03 Flow. cxop. epauient Al 1_3600006 s 1-36000
P02.04 Fow. e |0-200008 0-20000
P02.05 Hom. Tok A 1 0,1-1000,0A 0,1-1000,0
P03.00 ASR Koad. g 40 0-100
NPONopLMOHANBHOCTH 1
P03.01 Bpewms MHTETDUPOBAKWA |, 4 1 g0 0,01-10,00
KOHTYpa ckopocTm 1
P03.02 Fmkaisa sactora | oorypg3 05 0,00-P03.05
nepekYeHms
P03.03 ASRKoadd. "o 445 0-100
NpONOPLMOHANLHOCTY 2
P03.04 Bpewms HTETpUPOBAKWA |, 14 40 g0 0,01-10,00
KOHTYpa CKOpOCTH 2
P03.05 BepxHAn 4actora . |py3 6 pg.10 (ake. vacrora) P03.02-P00.10
NepeKnoYeHms
P03.06 Koop. nponioput 1, 65535 0-65535
TOKOBOrO KOHTYpa P
P03.07 VTerpansHbli 0. | gggas 0-65535
TOKOBOTO KOHTYpa |
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DyHKUMOHANBHbIN Onana3oH
- HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOMKH
P03.08 Bpewmst ouneTpa BonH | 0.4 490 0,000-1,000
KOHTYpa CKOpOCTM
Koachdh. komneHcawmm 50,0% no
P03.09 cKkonbxeHua VC 50,0% mo 200,0% 200,0%
P03.10 HacTpoitka uMNYIbCoB |4 posas 1-65535
9HKOAEPOB
P03.12 YCT. MaKe. MUTa KDYT. | 900 09% (Hom. Tok M4) 0,0-200,0%
MOMEHTa

BekTopHOe ynpaBneHue BKMKOYaeT B ceBs pexuM CKOPOCTY W PEXUM KPYTALLEro MOMeHTa.PexnmM CKopoCTW OCHOBaH
Ha CTabMIbHOM CKOPOCTW.BLIXOLHON KPYTALWMA MOMEHT CUCTEMbI YNPABIEHUSI CKOPOCTbIO C MEPEMEHHON YacTOTOM
aBTOMAaTUYECKM M3MEHSIETCA B 3aBWCUMOCTM OT pas3Mepa Harpysks, 4tobbl obecneuntb cooTBeTCTBME paboyeit
CKOPOCTU 3afjaHHON CKOPOCTM. BbIXOLHOM KPYTALLMA MOMEHT CUCTEMbI YNpPaBMEHUs YacTOTON BpaLLeHUs NpeBbILLaeT
CKOpOCTb BpaLlleHus.[llpu JOCTUKEHUM npefena KpyTslero MoMeHTa Asuratenb 6onblie He 6yget paboTath ¢
3a[aHHOM CKOPOCTLIO, U CKOPOCTb W3MEHUTCS aBTOMAaTUYECKN.B pexume KpyTsaLLero MOMeHTa cuctema ynpasneHus
4acTOTOW BpaLLEHWs BbIBOAUT KPYTALLMA MOMEHT B COOTBETCTBWW C 3a4aHHON KOMaHLOW KpyTALLEro MoMeHTa.B aTo
BPEMS Ha BbIXOAHYI YaCTOTY CUCTEMbI YNPaBMEHNS CKOPOCTLIO C NEPEMEHHON YaCTOTON BAMSIKOT BEPXHUA U HIKHUIA
npeaensl YacToTbl. Koraa 3agaHHbIn KpYTALMA MOMEHT NPEBBILLAET KPYTALLMIA MOMEHT Harpysku, BbIXOAHAs YacToTa
CMCTEMbI YaCTOTHOTO YNpaBneHus ¢ npeobpa3oBaTenem 4acToT byaeT yBenuunBaThCs 40 BEPXHErO Npeaerna 4yacToThl;
Korga YCTaHOBMEHHBIA KPYTALMA MOMEHT MeHbLUE KPYTSLEro MOMEHTA Harpysku, BbixogHas uvactota Oyoert
YMeHbLLUaTbCH [0 HWKHEro npegena 4actoTbl. Korda BbixogHas 4acToTa CUMCTEMbl YACTOTHOTO YNpaBneHus ¢
npeobpasoBaTenem 4acTOTbl OrpaHUYeHa, ee BbIXOQHOW KPYTALMA MOMEHT Oorblie He OydeT TakuMm Xe, Kak
3ajaHHbIN KPYTALLMA MOMEHT.

Mpu HacTpoike MapaMeTPOB BEKTOPHOTO YrMpaBreHusi HeobXOgMMO XOPOWO MOHWMATb anropuTM BEKTOPHOTO
ynpasneHus.Moatomy napameTpbl rpynnbl P03 06bIMHO MCMONb3YHOT 3HAYEHUS MO YMOMYaHWio, U MOMb30BaTENM
[OMKHBI GbITb OCTOPOXHBI MPU UX U3MEHEHWM.

7.6 ®yHKumna ynpasnenus PID

OyHkumus PID-ynpaBneHust MOXET peanv3oBaTh NPUNOXEHUS C 3aMKHYTBIM KOHTYPOM, aHanornyHble BOAOCHABXEHO
C MOCTOSHHBbIM JaBneHveM, a ee mbkue Hactponku PlD-napameTpoB MOryT yAoBneTBOpuUTb TpeboBaHMs
nomnb30BaTeNs 41s PasNnyHbIX Cy4aeB yrpaBneHus.

DyHKUMOHANBHbIN

. HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB [unana3oH HaCTPOMKU

0: ycT. dyHKumoHanbHoro koga (P10.01)
1: ycT. aHanoroBoro kaHana Al1
2: yCT. aHanoroBoro kaHana Al2
3: ycT. aHanoroeoro kaHana Al3
VICTOUHIK 3a5aH 4: 3apaH aHanoroBbIv kaHan Al1+Al2.
P10.00 5: 3apaH aHanorosbIn kaHan Al2+Al3. 0-10
PID-perynsTopa y

6: 3aaaH aHanoroBbIn kaHan Al3+Al1.
7: Peseps
8: yCT. MHOrOCTYMeHY. CKopoCTH
9: 3agaH Modbus
10: PROFIBUS/PROFINET 3apgaH

TNokanbHas npeg,. ycT.

P10.01 PID

0,0%-100,0% 0,0-100,0

0: obpaTHas cBs3b aHanoroBoro kaHana Al1.
1: obpaTHas cBs3b aHanoroeoro kaHana Al2.
2: ObpaTHas cBs3b aHanoroBoro kaHana Al3 0-8
3: obpaTHas CBf3b aHaroroBOro kaHara
AlT+AI2.

McTouHmk obpaTtHoM

P10.02 caa3u PID

-167-



Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000 BBeneHune n npumeHeHne yHKUNIA

®YHKLMOHANbHbIN .
xon HanmeHoBaHue Moapo6Hoe onucaHue napameTpoB [nana3oH HaCcTPOWKK
4: obpaTHas CBSI3b a@HaOrOBOMO KaHana
AI2+Al3.
5: 3agaH aHanoroBbIn kaHan Al3+Al1.
6: Peseps
7: ObpatHas cBs3b Modbus
8: yct. PROFIBUS/PROFINET
P10.03 PID-BbIxogHas 0 nonox. Bbixod. PID 0-1
XapaKTepucTyika 1: otpuy. Bbixod. PID
P10.04 K““’”””Ei:; YCTIBRMA | 10.100,00 0,00-100,00
P10.05 Bpews ””T(‘;E;)”pOBa””” 0,01-10,00¢ 0,01-10,00
Bpewms
P10.06 andpepeHumposanma  [0,00-10,00c 0,00-10,00
(Td)
P10.07 Mepwog Bbibopku (T)  10,01-100,00c 0,01-00,00
P10.08 Moenen OTKIOKEHUA |, o 400 ot (vcr. nerouHuK) 0,0-100,0
BbIxoaa PID-perynsitopa
P10.09 SHadeHue oOHapyXeHUs |, o 100 o, (ver. nerodHuk) 0,0-100,0
asapum OC
P10.10 Bpews “pogeé"‘” 00PbIBa | 1.3600,0 ¢ (yer. ucTouHIK) 0,0-3600,0
P10.11 Saenve ;ﬁ;6y>|<,quMﬂ 0,0-100,0% (ycT. NCTOUHNK) 0,0-100,0
P10.12 Bpews sanepiin Havana |, o a60 ¢ 0,0-360,0
cHa PID

Mpn npumeHeHun PID-perynatopa ¢ obpaTHOW CBA3bIO CHAyana yctaHoBuTE 3apaHHble PID-perynupoBaHue W
UCTOYHMKN oBpaTHoW cBA3n PID-perynsitopa, 3aTeM OTperynupyiTe HayanbHble 3HAYEHUs MPOMOPLMOHAMNbHbIX,
MHTErpanbHbiX 1 auddepeHumantHbix napameTpos PID-perynmpoBaHns Ha OCHOBE OMbiTa, 3aTEM 3anyCcTUTE CUCTEMY
YNpaBieHNs CKOPOCTbIO C NpeobpasoBaHneM YacToTbl U 3aTeM OTperynupyiTe napameTpsl PID B cooTBeTcTBUM C
MeTOAO0M OTNaaKu, NpeaycMOTpeHHbIM rpynmnoit P10. BHocUTe KOppeKTMPOBKM O TEX Nop, noka He ByaeT AOCTUIHYTO
YAO0BNETBOPUTENBHOE YNPaBEHME.

7.7 Bbixog aHanoroBon/unugpoBon BeNUYUHDI

Y cuUCTEMbI YaCTOTHOTO YMpaBfieHUs C BbICOKOBOMbTHLIM NpeobpasoBaTenieM 4acToT eCTb MHOXECTBO CrocoboB
ynpaBneHns yepes Knemmbl. [pu NpUMEHEHUM TUM HAMPSHKEHUS UM TOKAa MOXHO HACTpoWTb ¢ nomowbto (P05.37,
P05.38, P05.39).Kaxabiii aHanoroBblil BXOL4 UM BbIXO4 WMEET BEPXHUA M HWKHWA Npegderibl W COOTBETCTBYOLME
napameTpbl HACTPOAKM MaKCUManbHOTO W MMHUMANbHOTO 3HAYEHUS.OTU MapaMeTpbl MOXHO W3MEHWUTb. ANs
HaCTPOWMKK KPWUBOW, COOTBETCTBYHOLLEH BXOLY WM BbIXOZY.

Puc. 7-2 CooTBETCTBME HACTPOEK aHANOroBOM BenuuMHbI Al

4 CootBeTcTByHolLast
HacTpoiika

P0520 F=————————
|
|
|
08 T ! 108 = Al 3HaueHve
(0 mA) ) PO5.17) P05.19 ((20MA )
I
1 Al
|
P05.18

- 100,0%

100,0%
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Puc. 7-3 CooTHoweEHWe HacTpoek aHanorosoro Bbixoga AO1

A

10B AO1 Bbixoa

P06.30

P06.28

CoortercraytoLLas
HaCTpOWka BbIXOAHON

|
|
|
|
|
|
|
|
|
|
| BE/MYMHbI

(0,00B) P06.27

P06.29 100%

MMpu oTkNoHeHUM aHanorosoro Bxoga Al1-Al3 ero MoxHO 0TkanMBpoBaTh C NOMOLLBIO (OYHKLMOHANBHOMO Koaa. Metog

kanubpoBku:

B kayectBe npumepa BosbMeM kanmubposky Al1. TMpu BBoge 4-20 MA, cootsetctBytowem 0-10B, cHayana
oTkanubpymnTte HuxHUIA npepen Al, Beeaute 4 MA, yctaHoeute P05.40=1 n goxautecb MrHOBEHHOMO CoobLyeHue, B
koTopom OymeT ckasaHo, 4YTO 3Ha4eHWe BXOAHOro aHanoroBoro curHana Al1 paBHo 0%. HyxHO noBTOPHO
oTkanubposatb BepxHuii npegen Al, ycraHouts P05.40=2, BBecT 20 MA, a 3aTeM AOXAATbCs, NOKa 3HAYEHUe
aHanorosoro Bxoga Al1 B MrHoBeHHOM coobueHnn He craHet 100%. 3atem HyxHo yctaHoButb P05.40=0, u
kannbposka aHanorosoro Bxogda Al1 OyaeT 3aBepLueHa.

AHanorosbIin Al4 MOXeT KannbpoBaTh HyrneByt TOUKy TorbKo Yepes P05.43.

@OyHKUMOHANBHbIN [vnanasoH
HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB .

KoA HaCTPOMKM
P05.17 MuH. BenuymnHa Al1 0,00B-P05.19 0,00B-P05.19
P05.18 HwxHui npegen Hactpoiiku Al1 - |-100,0% go P05.20 -100,0% po P05.20
P05.19 Makc. BenmumHa Al1 P05.17-10,00B P05.17-10,00
P05.20 Bepxnuit npegen Hactpoiikn Al1 |P05.18-100,0% P05.18-100,0
P05.21 Bpems BxogHoro ¢punbtpa A1 0,00¢-10,00c 0,00-10,00
P05.22 MwuH. BennimnHa Al2 0,00B-P05.24 0,00-P05.24
P05.23 HwxHui npegen Hactpoiku Al2  |-100,0% go P05.25 -100,0 mo P05.25
P05.24 Makc. BenuumHa Al2 P05.22-10,00B P05.22-10,00
P05.25 Bepxnuit npegen Hactpoiiku Al2 |P05.23-100,0% P05.23-100,0
P05.26 Bpems BxogHoro dunbtpa Al2  {0,00¢-10,00¢ 0,00-10,00
P05.27 MuH. BennymHa Al3 -10,00B go P05.29 -10,00 po P05.29
P05.28 HwxHui npegen Hactpoiku Al3  -100,0% o P05.30 -100,0 go P05.30
P05.29 Makc. BenuumHa Al3 P05.27-10,00B P05.27-10,00
P05.30 BepxHuit npeaen Hactpoiikn Al3 |P05.28-100,0% P05.28-100,0
P05.31 Bpems BxogHoro dunbtpa Al3  {0,00¢-10,00¢ 0,00-10,00
P05.32 MuH. BennyuHa Al4 -10,00B go P05.34 -10,00 go P05.34
P05.33 HwxHui npegen Hactpoku Al4  -100,0% go P05.35 -100,0 po P05.35
P05.34 Makc. BenmumHa Al4 P05.32-10,00B P05.32-10,00
P05.35 Bepxuuin npegen Hactpoiikn Al4  |P05.33-100,0% -100,0 mo 100,0
P05.36 Bpemsi BxogHoro dunbtpa Al4 |0,00¢-10,00¢ 0,00-10,00
P05.37 [NepekntoyeHne pexuma Al1 0- T Toka 0-1
P05.38 [NepekntoyeHne pexuma Al2 1: — 0-1
P05.39 lMepekntoyeHne pexuma Al3 ' 0-1
P05.40 KoHdpurypaums kannbposku Al1 |0-2 0-2
P05.41 KoHdomrypauus kannbposku Al2 |0: BbIkIO4EHO 0-2
P05.42 KoHdourypaums kanutposkm Al3 ; :Z::: I:E:E:; ;:;:gsg:;::ll 0-2
P05.43 KOppeKTHbIV KOSOMULMEHT | 40/ 1 10 -10% no 10%

HyneBoi Touku Al4
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YHuBepcanbHas cucTeMa peryrpoBaHns CKOPOCTH C BbICOKOBOMbTHLIM Npeobpa3oBaHneM YactoTel Goodrive5000 B
CTaHOApTHOM KOMMMEKTaLMW OCHALLEHa MHOXECTBOM KMeMM BBOAA-BbIBOAA, MPWYEM BCE KMEMMbl SBASHOTCS
nporpammupyembImMm, YTo obecneymBaeT rmbKocTb 1 MaclTabupyemocTb cucTeMbl. CTaHgapTHas KoHgurypauus - 12
UMpOoBLIX  BXOAHbIX KnemMm U 10 penedHbiX BbIXOAHLIX KNemMMm (MOXHO pacwupuTb A0 12 kaHanos).
Monb3oBaTenbCkue BXOAHbIE TEPMUHAMBI UMEIOT MHOXECTBO (PYHKLMOHAMbHBIX BO3MOXHOCTeN.Koraa nonb3osaterb
HacTpanBaeT (yHKLMIO OMpeeneHHOro BXOAHOTO TepMUHara, COOTBETCTBYHOWMA CUrHAN MOXET ObiTb MOAKMIOYEH K

TepMUHany.

P05.12 (BbIGOp NoMWKY ynpaeneHus

CocTosHue Bxoaa
LycpOBOI BENNYMHBI

BXORHbIX KIeNM) P05.13 (kon-Bo paboTbl ANUCKPETHOrO Bbifop dyHKLuM AMCKPETHOI
¢unbTpa) BENNYMHBI
(- 3 P05.49 ] | P05.50 l:l 0
. P05 51 o552 (0 1o ymonuaHmio) L] ¢
L 3apepxka 3apnepkka
™ Brniovenns || * e [ ]2
- ﬂ i P05 54 (0 no ymonyanmio) ,
0 P05.55 P05 (0 no ymonuaHmio) [ ] 4
3 3;
e S
L 1
0 P05.69 P05.70
3 3
S iy S [ e B
N0 YMON4aHuto,
0 P05.71 P05.72 I:l 6
> 3 3 ]
9
[ ]
L1
®yHKUMOHANbHbIN Onana3oH
o HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB HACTPOMKN
P05.00 Bbibop doyHkumm  |0: HET doyHKLmK 0-71
' Knemmbl S1 1: OBWXEHWE NPSMOTo BpaLLEeHNs
P05.01 BbiGop dbyHKUMM | 2: ABXEHWe 06paTHOro BpaLLeHus 0-71
' Knemmbl S2 3: BKIIOYEHWE OBWKEHUS C yNpaBrneHnem 3 npoBoaoB
P05.02 BbiGop chyHKummM  |4: MyCK NPAMOro BpalleHust 0-71
) Knemmbl S3 5: nyck obpaTHoro BpaLLeHus
Bbi6op dyHKLUMM  |B: OCTAHOBKA MO MHEPLMM (SKCTPEHHAs OCTaHOBKA
P05.03 iy 0-71
‘ Kknemmbl S4 7: cbpoc npn HencnpaBHoOCTMH
P05.04 BbIGop dyHKLN 8: HopManbHO Pa3OMKHYTI BXOA MPU BHELLHEV 71
05.0 Knemmbl S5 HencnpaBHOCTH 0-
Bbi6op (hyHKMM | 9: HOPMATbHO 3aMKHYTbIA BXOZ NP BHELIHEN
P05.05 Knemmbl S6 HencnpaBHOCTH 0-71
BbiGop thyHKLMM 10: nocTeneHHoe nosbILLeHe ycT. YacToTsl (UP)
P05.06 11: DOWN 0-71
KneMMbl S7 : TOCTENEHHOe MOHWKEHWE YCT. 4acToTbl ( )
BbiGOp pyHKLM 12: cOpPOC NOBLILIEHNS UINN NMOHKEHMUS YaCTOTbl
P05.07 KneMMbl S8 13: BpeMeHHbI cOPOC NOBLILIEHNS UK NOHUKEHNS YacTOTb 0-71
BbI6Op chyHKLYM 14: BbIBOP BPEMEHM YCKOPEHNS W 3ameaneHns 1
P05.08 KreMML S9 15: BbIGOP BPEMEHU YCKOPEHUS! 1 3aMeneHmst 2 0-71
Buibon bvhkwm | 16: knemma MHOrOCTyNeH4aToi CkopocTh 1
P05.09 Knenaw(ﬁlsﬁo 17: KNeMMa MHOTOCTYNEHYaToM CKOPOCTH 2 0-71
BbiGop yHKLM 18: Kriemma MHOrOCTyNeHYaToi CKOpOCTH 3
P05.10 KoMl S11 19: KNeMMa MHOTOCTYMEHYaTOoi CKOPOCTH 4 0-71
20: nay3a MHOTOCTYMeHYaToi CKOPOCTM
21: nepeknioyeHne mexay Hactpoiikamm A n B
P05.11 Bbibop oyHKUMM  199: nepexriiouerme Mexay HacTpoitkamu (A+B) u A 0-71
knemmb! S12 23: MepekrntoyeHme Mexay HacTpokamm (A+B) u
HacTpoiikamu B
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®yHKUMOHANbHbIN
Kopg,

lunana3oH

HaumeHoBaHu n H nucaHue napameTpoB 9
auMeHoBaHue 0Apo6HOe onncaHve napameTpo HACTPOMKH

24; pBXeHue ¢ npeobpasoBaHMEM YaCTOTbl (MMMYSbCHBIN
curHan 1)
25: paboyas yacToTa (MMnynbCHbINA curHan 1)
26: nepeknioYeHe Ha NPOMBILLIMIEHHYIO YacTOTy
(MMNYNbCHBIN curHan 1)
27: nepekntoyeHne Ha MY (MMNynbCHbIA curHan 1)
28: CeKLMOHHbIN BXOL BbICOKOMO HANPSHKEHNS
29: nay3a ynpasneHus PID
30: OC nuraHus UPS
31: Peseps
32: agpec kom. Wwkada 0
33: agpec kom. Wwkadha 1
34: agpec kom. Wwkada 2
35: pabouyast KomaHa NepeknoyeHns Ha nokanb
36: paboyas koMaHaa NEPEKITIYEHNS Ha KNeMMY
37: paboyas komaHaa NEPEKITOYEHNS Ha CBA3b
38: nyck yeHTpanbHoro ynpasnexus DCS
39: ocTaHoBKa LieHTpansHoro ynpasnexus DCS
40: 3anpeT ynpaBneHns KpyT. MOMEHTOM
41: BKNOYEHWe ynpaBneHus BeayLynii/BeaoMbli
42: knemma cbpoca CUHXPOHHOTO OTCMEXMBAHMSI CKOPOCTY
BeayLLMi/BeAOMbIN
43: 3anpeT YCKOPEHWUs UNK 3aMeaseHns
44: OC BakyymHoro koHTaktopa KM2 BydepHoro wkada
45: Bxop curHana otnagku
46: nyck fokanbHoro Lkada ynpasneHus
47: 0CTaHOBKa JI0KanbHOTO LUKada ynpaBneHus
48: OC nepekntoyatens BbICOKOro HanpsbkeHus QF 1M1
49: OC nepekntoyatens BbICOKOro HanpshkeHus QF1M2
50: OC nepekntouaTens BoICOKOro HanpshkeHns QF1M3
51: OC nepekntouaTens BoICOKOro HanpsbkeHnsa QF1M4
52: OC nepekntoyaTens BoICOKOro HanpsbkeHns QF1MS
53: OC nepekntoyatens BoICOKOro HanpsixkeHus QF 1M6
54: OC nepekntoyatens BoICOKOrO HanpspkeHus QF1M7
55: OC nepekntoyaTens BoICOKOro HanpsbkeHns QF1M8
56: OC nepekntouatens BICOKOro HanpshkeHns QF2M1
57: OC nepekntoyaTens BbICOKOro HanpshkeHns QF2M2
58: OC nepekntoyatens BoICOKOro HanpsixkeHus QF2M3
59: OC nepekntoyatens BoICOKOrO HanpshxeHus QF2M4
60: OC nepekntouaTens BoICOKOro HanpshkeHns QF2MS
61: OC nepekntoyaTens BICOKOro HanpshkeHns QF2M6
62: OC nepekntoyaTens BICOKOro HanpshkeHns QF2M7
63: OC nepekntoyatens BoICOKOrO HanpsixkeHus QF2M8
64: OUCTaHLMOHHBIA UK NOKanbHbINA CTaTyc KoM. LWkada 1
65: AUCTAHUMOHHBIN MAK NOKanbHbINA CTaTyC KOM. Lkada 2
66: AMCTAHLMOHHBIA MNK NOKanbHbIN CTaTyC KOM. Wkada 3
67: OUCTaHLMOHHBI MNK NOKanbHbIA CTaTyC KOM. LWkada 4
68: OUCTaHLMOHHBIA UNK NOKanbHbINA CTaTyC KOM. Lkada 5
69: OUCTaHLMOHHBI MNK NOKanbHbIA CTaTyC KOM. LWkada 6
70: OUCTAHLMOHHBIN MAK NOKanbHbIN CTaTyC KOM. Wkada 7
71: OUCTAHLMOHHBIA WM NOKanbHbIN CTaTyC KOM. Lkada 8
PO5.12 YCTaHOBKva MomMiocoB |5 100-0xFFFF 0x0000-0xFF
BXOZHOW KNEMMb! FF
Kon-Bo anckpeTHbIX 1-500 1-500
UNbTPOB
Bpems 3agepxku
BKIOYEHNS Knemmbl S1

P05.13

P05.49 0,00-50,00c 0,00-50,00
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®yHKUMOHANbHbIN
Kopg,

lunana3oH

HaumeHoBaHu n H nucaHue napameTpoB 9
auMeHoBaHue 0Apo6HOe onncaHve napameTpo HACTPOMKH

Bpewmsi 3agepxku
P05.50 BbIkMtoueHns knemmbl |0,00-50,00¢c 0,00-50,00
S1
Bpems 3agepxku
BKITHO4EHMS KNEMMbI S2
Bpewmsi 3agepxku
P05.52 BbIkMtoueHust knemmbl |0,00-50,00c 0,00-50,00
S2
Bpewmsi 3agepxku
BKITHOYEHMS KNEMMbI S3
Bpems 3agepxku
P05.54 BbIkMtoyeHust knemmbl |0,00-50,00¢ 0,00-50,00
S3
Bpewmsi 3agepxku
BKITHOMEHMS KNEMMbI S4
Bpems 3agepxku
P05.56 BbIkMtoueHnst knemmbl |0,00-50,00¢c 0,00-50,00
S4
Bpems 3agepxku
BKITHOMEHMNSA KNEMMbI S5
Bpems 3agepxku
P05.58 BbIknoYeHus knemmbl [0,00-50,00¢ 0,00-50,00
S5
Bpemsi 3agepxku
BKITHO4EHMNSA KNEMMbI S6
Bpems 3agepxku
P05.60 BbIknoyeHus knemmbl {0,00-50,00¢ 0,00-50,00
S6
Bpems 3agepxku
BKITHOMEHMSA KNEMMbI S7
Bpems 3agepxku
P05.62 BblknoyeHus knemmbl {0,00-50,00¢ 0,00-50,00
S7
Bpems 3agepxku
BKITHOYEHMS KNEMMbI S8
Bpems 3agepxku
P05.64 BbIKNtoYeHus knemmbl {0,00-50,00¢ 0,00-50,00
S8
Bpems 3agepxku
BKITHOMEHMS KNEMMbI S9
Bpems 3agepxku
P05.66 BbIkMtoueHus knemmbl |0,00-50,00¢ 0,00-50,00
S9
Bpems 3agepxku
P05.67 BknoveHus knemmbl  |0,00-50,00c 0,00-50,00
S10
Bpems 3agepxku
P05.68 BbIKknoYeHus knemmbl {0,00-50,00¢ 0,00-50,00
S10
Bpems 3agepxku
P05.69 BknoveHus knemmbl  |0,00-50,00c 0,00-50,00
S11
Bpems 3agepxku
P05.70 BbIkNtoyeHus knemmbl {0,00-50,00¢ 0,00-50,00
S11
P05.71 Bpems 3agepxkn  |0,00-50,00c 0,00-50,00
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P05.51 0,00-50,00c 0,00-50,00

P05.53 0,00-50,00c 0,00-50,00

P05.55 0,00-50,00c 0,00-50,00

P05.57 0,00-50,00c 0,00-50,00

P05.59 0,00-50,00c 0,00-50,00

P05.61 0,00-50,00¢c 0,00-50,00

P05.63 0,00-50,00c 0,00-50,00

P05.65 0,00-50,00c 0,00-50,00




Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000 BBeneHune n npumeHeHne yHKUNIA

®YHKUMOHANBHbIN [wnana3zoH
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOMKH
BKIIOYEHUS KNEMMbI
S12
Bpems 3agepxku
P05.72 BbIkntoueHus knemmbl |0,00-50,00¢ 0,00-50,00
S12

AHanoryHo, nocne Toro, kak NoNb30BaTeNbCKUN BbIXOAHAS KEMMa HacTpOeHa Ha onpeaeneHHbIii BbIXOLHO! curHarl,
Mpy BbINOMHEHWM YCNOBUA ByAET BbIBOAUTLCA CUrHAN HU3KOTO YpoBHS. Tonbko RO1-RO8 MMEIOT dhyHKLMN 3aAEpKKM
BXxoga U Bbixoga. CyliecTBYIOT NPUNOXEHUS 3aepxku, KOTOpble Bbl MOXeTe BbibpaTb W YCTaHOBUTb
COOTBETCTBYHLLEE BPEMS 3aAEPKKM.

BbiGop BbIxoAa LMdp. Bpemst 3agepxkn BKNIOYEHUS Bpems 3a71epxku BbIKIIOYEHUA CocTosHue BbIX0Aa LMdp.
BENUYMHBI LMchp. BKNKOYEHNS LMp. BENMYMHBI BENUYMHbI
RO1 P06.47 P06.48 0L |
| [ 3amepxka | o ERETTE]
| POBOT | nopcnoen | > O]
(0 no ymonyaHmio)
@[]
RO2 P06.49 P06.50 el ]
\ 3agepxka | - afepxka
P06.02 ot |
(0 no ymonyaHuto) I e @]
|
| |
L | G ]
3a‘nep>«x‘a 3
L ?anepmxa o ancpRKa afepxKa
NOAKIKYEHUA BbIKNKOYEHMSA
RO8 P06.61 P06.62
3anepxkka > afepxKa
P06.07 NOAKMIYEHNS
(0 no ymonyaHuto)
2[ ]
21 [ ]
RO22
P06.21 >
(0 no ymonyaHmio)
®YHKLUMOHANbHbIN [unana3oH
HanmeHoBaHue Moppo6Hoe onucaHue napameTpoB -
KoZA HacCTPOUKK
0: HeT BbIX0oAa
1: pabora MY
2: BbIXOZ HEUCNPABHOCTM
3: Boixog FDT oBHapyxeHus ypoBHS 4acToThl
4: nOCTUXXEHMe YacToTbl
5: paboTa Ha HyneBo¥ CKOPOCTM
6: pabota c M4
7: pabota Gaiinaca Ha NpombILLNeHHoN YacToTe MY
P06.00 BbiBop Bbixoga RO1 |47 P P 0-91

8: DoCTVxKeHne BpeMEHN paboThl

9: cTaTyc NpsMOro BpalLieHust

10: cTatyc 0bpaTHOro BpaLLeHus

11: roToB K paboTe (3anpoc Ha paboty)

12: BbIXO[ CUrHanu3aumm (npeobpasoBaHie YacToThl)
13: paspeLLeHre Npu BKIKOYEHUN NepeKoyaTens
BbICOKOr0 HanpsbkeHus Ha QF 1M1

14: paspeLLeHue Npu BKMIOYEHWM NepeknyaTens
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DyHKUMOHANBHbIH
KOA,

lunanasoH

HanmeHoBaHu n H nucaHue napameTpoB 9
auMeHOBaHue 0Apo6HOe onucaHve napameTpo HACTPOMKH

BbICOKOrO HanpsbkeHust Ha QF 1M2

15: paspeLLeHne Npu BKIKOYEHUN NepPeKIYaTens
BbICOKOrO HanpskeHns Ha QF1M3

16: paspeLueHure Npy BKIKOYEHUM NepekntoyaTens
BbICOKOrO HanpsbxeHust Ha QF 1M4

17: paspeLLeHne Npu BKITKOYEHNN NepPeKIYaTens
BbICOKOrO HanpsbxeHust Ha QF 1M5

18: paspeLueHure Npy BKIKOYEHUM NepeknoyaTens
BbICOKOrO HanpskeHus Ha QF 1M6

19: paspeLLeHne Npu BKIKOYEHNN NePeKIYaTens
BbICOKOTO HanpshkeHus Ha QF 1M7

20: pa3peLLeHne npyu BKITKYEHUW NepeksovaTens
BbICOKOro HanpskeHns Ha QF 1M8 (npomblLneHHas
yacToTa)

21: paspeLLeHue Npu BKITIOYEHUN NepekntodaTens
BbICOKOrO HanpshkeHus Ha QF2M1

22: paspeLLeHue Npu BKITIOYEHUN NepekntodaTens
BbICOKOrO HanpskeHns Ha QF2M2

23: pa3peLLieHue npy BKITKOYEHWM NEpeknoYaTens
BbICOKOrO HanpsbkeHus Ha QF2M3

24: paspeLLeHue Npu BKITIOYEHUN NepekntodaTens
BbICOKOrO HanpshkeHus Ha QF2M4

25: pa3peLLieHue npyu BKITKOYEHWM NepeknoyaTens
BbICOKOrO HanpseHuns Ha QF2M5

26: paspeLLeHme Npu BKITIOYEHUN NepekntodaTens
BbICOKOrO HanpsbkeHus Ha QF2M6

27: pa3peLLeHue npyu BKITIOYEHWUM NepekntoyaTens
BbICOKOrO HanpskeHuns Ha QF2M7

28: pa3peLLieHue Npy BKITKOYEHWM NepeknoyaTens
BbICOKOrO HanpshkeHus Ha QF2M8

29: paspeLLeHme Npu BbIKMOYEHUM NepekmnioyaTens
BbICOKOrO HanpsbkeHus Ha QF 1M1

30: paspeLLeHue Npu BbIKMKYEHUN NepeknyaTens
BbICOKOrO HanpsikeHns Ha QF 1M2

31: paspeLLeHue Npu BbIKMOYEHUM NepekmnioyaTens
BbICOKOrO HanpsbkeHus Ha QF1M3

32: paspeLLeHue Npu BbIKMOYEHUM NepekmnioyaTens
BbICOKOrO HanpskeHus Ha QF 1M4

33: paspeLLeHue npu BbIKMKYEHUN NepeknoyaTens
BbICOKOrO HanpsbkeHus Ha QF1M5

34: paspeLLeHue Npu BbIKMOYEHUM NepeknioyaTens
BbICOKOrO HanpsbkeHus Ha QF 1M6

35: paspeLLeHue npu BbIKMKYEHUN NepeknoyaTens
BbICOKOrO HanpskeHus Ha QF1M7

36: paspeLLeHie Npu BbIKMKYEHUN NepeknoyaTens
BbICOKOrO HanpsbkeHus Ha QF1M8

37: paspeLLeHue Npu BbIKMOYEHUM NepekrioyaTens
BbICOKOTO HanpsikeHus Ha QF2M 1

38: paspeLLeHmne npyu BbIKMIOYEHUM NepeknoyaTens
BbICOKOrO HanpsbkeHus Ha QF2M2

39: paspeLLeHie Npu BbIKMKYEHUN NepeknoyaTens
BbICOKOTO HanpshkeHust Ha QF2M3

40: paspeLLeHne Npu BbIKIKYEHWUW NepeksiovaTens
BbICOKOTO HanpshkeHust Ha QF2M4

41: paspeLueHue Npy BbIKMOYEHU NepekrnioyaTens
BbICOKOrO HanpsbkeHus Ha QF2M5

42: paspeLueHre Npu BbIKITIOYEHUW NepeknoyaTens
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

BBeneHune n npumeHeHne yHKUNIA

DyHKUMOHANBHbIH
KOA,

HaumeHoBaHue

Moppo6Hoe onucaHue napameTpoB

lunanasoH
HaCTPOMKM

BbICOKOrO HanpshxeHust Ha QF2M6

43: paspeLLeHne Npu BbIKIKYEHWUN NepeksovaTens

BbICOKOrO HanpseHuns Ha QF2M7

44: paspeLLeHie Npy BbIKIOYEHUM NepekntoyaTens

BbICOKOrO HanpshxeHust Ha QF2M8
45; pabounn ctatyc M4 kom. wkada 1

46: paboumin CTaTyC NPOMBILNEHHO HYaCTOTbI KOM.

Lwkada 1

47: pabouun ctatyc M4 kom. Lkada 2

48; paboumin CTaTyC NPOMBILNEHHO YaCTOTbI KOM.

wkada 2

49; pabouni ctatyc M4 kom. Wwkada 3

50: paboumit CTaTyC NPOMBILLINEHHO YaCTOThI KOM.

Wwkada 3

51: pabouuii ctatyc MY kowm. wkada 4

52: paboumii cTaTyc NPOMBILNEHHO YaCTOTbI KOM.

wkaca 4

53: pabouuir ctatyc N4 kom. wkada 5

54: pabouuii CTaTyc NPOMBbILLIIEHHOM YACTOThLI KOM.

Wwkada 5

55: paboumii ctatyc MY kowm. wkada 6

56: paboumii cTaTyc NPOMBILNEHHO YaCTOTbI KOM.

wkada 6

57: pabouui ctatyc N4 kom. wkada 7

58: paboumii cTaTyc NPOMBILNEHHO YaCTOTbI KOM.

wkacpa 7

59: pabouwmii ctatyc MY kom. wkada 8

60: pabouuii CTaTyc NPOMBbILLIIEHHOM YACTOTHI KOM.

wkada 8

(Ecnm gencTyeT NpoMbILLNEHHbIR npeobpa3oBaTtenb

4acToTbl, 3TO yKa3blBaeT Ha HEUCTPABHOCTD.)

61: cocTosHWe Bainaca bnoka
62: ynaneHHsIn cTatyc
63-64: Peseps

65: ynpaBneHue BakyyMHbIM KoHTakTopoM KM1 gns

OTNaAKn HA3KOro HanpsixeHns

66: ynpaBneHue BakyyMHbIM koHTakTopom KM2 ans

OTnagkun HN3KOro HanpsxeHna

67: curHan obpaTHOM CBSI3W KOM.
68: curHan obpatHoM CBSI3M KOM.
69: curHan obpatHoM CBSI3M KOM.
70: curHan obpatHOM CBSI3M KOM.
71: curHan obpaTHOM CBA3M KOM.
72: curHan obpaTHOM CBA3M KOM.
73: curHan obpaTHOM CBA3M KOM.
74: curHan obpatHOM CBSI3M KOM.
75: curHan obpaTHoM CBSI3W KOM.
76: curHan obpaTHOM CBSI3W KOM.
77: curHan obpaTHOM CBA3M KOM.
78: curHan obpaTHOM CBSI3W KOM.
79: curHan obpaTHOM CBSI3M KOM.
80: curHan obpaTHOI CBSI3M KOM.
81: curHan obpaTHOI CBSI3W KOM.
82: curHan obpaTHOI CBSI3M KOM.
83: curHan obpatHOM CBSI3M KOM.
84: curHan obpatHOM CBSI3M KOM.
85: curHan obpaTHOM CBSI3W KOM.

Wwkada 1#KM1
wkadpa 1#KM2
wkadpa 1#KM3
wkada 2#KM1
Wwkada 2#KM2
Wwkada 2#KM3
Lkacpa 3#KM1
Lkacpa 3#KM2
Wwkada 3#KM3
Wwkada 4#KM1
Wwkada 4#KM2
Lwkadpa 4#KM3
Wwkadpa KM4
wkada 1 QS1
wkada 1 QS2
wkada 1 QS3
wkada 2 QS1
lwkadha 2 QS2
Wwkada 2 QS3
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DyHKUMOHANBHbIH Onana3oH
- HanmeHoBaHue MoapobGHoe onucaHue napameTpoB HACTPOMKH
86: curHan obpatHoi cBa3m koM. Lkada 3 QS1
87: curHan obpatHoi cBsian koM. Lukada 3 QS2
88: curHan obpatHom cBsi3u koM. Wwkada 3 QS3
89: curHan obpatHom cBsi3n koM. Lkada 4 QS1
90: curHan obpatHoi cBsian koM. Lukada 4 QS2
91: curHan obpatHoi cBsian koM. Likada 4 QS3
P06.47 Bpewms 3anepxit g 40 50 00c 0,00-50,00
BKNoYeHus pene RO1
P06.48 Bpewms 3anepxit g 4050 00c 0,00-50,00
BbIKMoYeHus pene RO1
P06.49 Bpewms 3anepxist g 40 50 00c 0,00-50,00
BKNoYeHus pene RO2
P06.50 Bpews sanepxit g 4950, 00c 0,00-50,00
BbIKMoYeHus pene RO2
P06.51 Bpews 3anepi 4 04 50 00c 0,00-50,00
BKNtoYeHus pene RO3
P06.52 Bpews 3anepxit g 4050 00c 0,00-50,00
BbIKoyeHus pene RO3
P06.53 Bpews 3anepii 4 00 50 00c 0,00-50,00
BKNoYeHus pene RO4
P06.54 Bpews 3anepxit g 40 50 00c 0,00-50,00
BbIKMoyeHus pene RO4
P06.55 Bpews 3anepin 4 00 50 00c 0,00-50,00
BKNoYeHus pene RO5
P06.56 Bpewms 3anepxit g 4050 00c 0,00-50,00
BbIKroyeHus pene RO5
P06.57 Bpewms 3anepxit | 40 50 0oc 0,00-50,00
BKNoYeHus pene RO6
P06.58 Bpewms sanepxit g 4050 00c 0,00-50,00
BbIKMoyeHus pene RO6
P06.59 Bpewmn 3anepxit g 40 50 0oc 0,00-50,00
BKNoYeHus pene RO7
P06.60 Bpewma 3anepxit g 40 50, 00c 0,00-50,00
BbIKMoyeHus pene RO7
P06.61 Bpewmn 3anepxit | 40 50 0oc 0,00-50,00
BKNoYeHus pene RO8
P06.62 Bpewms 3anepxit g 4050 00c 0,00-50,00
BbIKoyeHus pene RO8

7.8 OyHKUMA nepekntoyeHna bannaca

LLkadpe! 6annaca INVT pasgeneHsl Ha Tpy BapuaHTa NpUMEHEHUs: Lkad pyyuHoro barnaca, Lwkadgy aBToMaTU4ECKOro
Bannaca u Wwkad «0AMH KO MHOMUMY.

7.8.1 HacTtpoiika pyHKumiA KOM. WwKadpa

YHvBepcanbHas cuMCTeMa PErynmupoBaHnst CKOPOCTW C BbICOKOBOMbTHLIM MpeobpasoBaHnem yactoTbl Goodrive5000
MOXET MOAAEPXMBATb YMpaBfieHMe pacnpefennTenbHbiM - LWKAgoM OT OAHOTO A0 HECKONMbKAX W MOXeT
COOTBETCTBOBATb A0 8 naHensM ynpaBfieHus — pacnpedenureribHbIM - LWKapoM  Ana  ynpaeneHus 8
pacnpefenuTenbHbIMKA LWkadgamu COOTBETCTBEHHO. Homep agpeca Lukada KoMMyTauuu BbIGUpaeTcs NOCpPeacTBOM
DIP-nepekntoyatenss Ha naHenu ynpaeneHus wWwkaga kommyTauun.Cxema ynpaBneHws LkadoM KOMMyTaLuuu
KOHUrypaLmm «0JMH Ha HECKOMbKOY CrieaytoLLast.
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BBeneHune n npumeHeHne yHKUNIA

Puc. 7-4 KoHdourypauwms koM. Lwkada Tuna «0fHO YCTPOACTBO YNpaBnsieT HECKONbKUMIY»

1D

OcHoBHas nnata
yrpaBneHus

RX

MaHenb ynpasnexus
KomMm. wada 1 .|

i

™

MaHenb ynpasnexus
KoMM. Wwkacpa 2

Komm LLikacp1

[HH

LS 110

MaHenb ynpasnexus
KoMM. Wwkadpa 3

— £228

MaHenb ynpasnexus

P Kom. wkach 2

Kom. wkach 3

KoMM. Wwradha 4 ¢

>
™ £

> Kom. wkadh 4

Bode

Ha naHenu ynpaBneHws pacnpepenutensHoro wwkada umetotca Tpu DIP-nepekntovatens 1, 2 u 3. Ux MOXHO
00beanHNTb B 4 COCTOSIHWSI COOTBETCTBEHHO, COOTBETCTBYIOLIME agpecaMm 4 pacnpegenuTenbHbix Wkagos. Kak
nokasaHo B Tabnuue Huxe, Npu cpabaTbiBaHUW rMaBHON NaThl YNpaBNeHNUs KOMaHAa Ha pacnpeaenuTenbHbIi LWkad,
TaKxe 3arpysuTe COOTBETCTBYIOLMA adpec pacnpedenuTensHoro Lkada. Tonbko korda agpec KOMMYTaLUMOHHOMO
LKadha coBnagaeT ¢ aApecoM KOMaHAbl, IPOU3OMAET COOTBETCTBYIOLLEE AENCTBIE KOMMYTALMOHHOTO LiKada.

DIP-nepekntovarens 1 DIP-nepekntovarens 2 DIP-nepekntovatens 3 Appec Kom. Wwkada
OFF OFF OFF Kom. wkad 1
ON OFF OFF Kom. Lkad 2
OFF ON OFF Kom. Wwkad 3
ON ON OFF Kom. wkad 4
DIP-nepekntoyatens 4 BKoYaeT QyHKUW0 onpeaeneHus HanpsxeHus.Koraa DIP-nepekrnioyaterb BKITOYEH, (yHKLMS
OnpefieNieHns  HanpskeHWst Ha  nnaTte  ynpaBneHust  pacnpedenurenibHoro  LWkaga  BKIOYeHa;  korda

DIP-nepekntoyatenb BbIKOYEH, (OYHKUMS ONPeaeneHns HanpskeHUst Ha nnate ynpaBleHust pacnpeneuTenbHOro
LKadha OTKIoYEHa;

Bce nepeknioyatens M MepeMblykM B CUCTEME YMPaBMEHWs YCTAHOBMEHbl MPaBUMBHO B COOTBETCTBUU C
TpeboBaHWsMU Nepe OTNpaBKoi ¢ 3aBoda. Kak npasuo, Nonb30BaTeny He JOMKHbI MEHSTb X MO CBOEMY XenaHuto,
4ToObl HE MOBMWATL Ha MCNOMb30BaHWe. Ecnm HeobXoauMbl M3MEHEHUs, MOXanyicTa, BHUMATENbHO MpouMTainTe
COOTBETCTBYHOLLME WHCTPYKLMM 1 SENCTBYIATE NO Mepe HeobX0aMMOCTH.

CoOTBETCTBYIOLME HACTPOMKK (DYHKLMOHAMBHOIO Kofa CrieaytoLme:

®YHKLMOHANBHbIN [unana3soH
HanmeHoBaHue MoppobHoe onucaHne napameTpoB -
koA HaCTPOWKM
PO7.10 Makc. Kon-Bo Kom. 0-4 0-4
LKkachoB
Pexum koHumrypauun |0: He3aBUCUMBIA PEXM
P15.01 : 0-1
QF kom. Wwkada 1: pexxum «[1Ba B 04HOMY
Bbibop peicTaus
Gaitnaca npu pab.  |0: pyyH. b6aiinac npu Nnpom. Yactote
P15.35 : o 0-1
yacrtote npu 1: aBTobaitnac
HeMcnpaBHOCTH
0: koHurypauus KM1 )
P15.36 KoHdomrypaums KM1 1: HeT KoHdburypaLym KM1 0-1
P15.37 Twn kom. wkada O TOMBKO pyHHas 0-1
1. aBTO

Ana pasnuuHbIX TUMOB pacnpefeninTenbHbIX LKagoB HEOoOXOAMMO YCTaHOBUTL (PYHKUMOHAMbHbIE KOAbl B
COOTBETCTBUM C (DAKTUUYECKON CUTYaLMeid, HanpUMep, KonNM4ecTBo HalnacHbIX WKagoB, PYYHbIX I aBTOMATUYECKMX,
HeobxoaumocTb HacTponkn KM1 u T. A.
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7.8.2 ®yHKuMA pyyH. bannaca

Hwke onucaHa (hyHKUMS HACTpOMKM TONMBbKO OAHOMO Lukada pyyHoro Oadnaca. Korma cucteMy MOXHO BPEMEHHO
OTKITO4NTbL B COOTBETCTBUM C TPEBOBAHWSMM MPOM3BOACTBEHHOIO NpoLiecca, MCnonb3yeTes Wkad) pyyHoro Gaiinaca, u
00cnyxuMBatOLWMiA NEPCOHAN MOXET MepeknoyaTbcs MEXLy NPOMbILUMEHHON W ApyrMMK YactoTamu. Puc. 7-5 310
OCHOBHasi MpuHUMNManbHas cxema Likadpa pyyHoro bavnaca. QF OTHOCWTCS K aBTOMATUYECKOMY BbIKMKOYATENIO
nepegHero kackaga cuctembl npeobpas3oBaHus yacToTbl. Mexagy aBTomaTuyeckum Bbiknovatenem QF nepegHero
kackaga W CMCTEMON YMpaBNeHUs: CKOPOCTLI0 Npeobpa3oBaHns YacToTbl AOMKHA ObiTb B3aMMOBNOKMPOBKA, TO €CTb,
Korga cucrtema ynpaBneHusi CKOpOCTbi0 NMpeobpa3oBaHMs YacToTbl roToBa, QF mMoxeT ObiTb TONMBKO 3aKpbIT; Koraa
cUCTEMa PErynupOBaHUst CKOPOCTW NpeobpasoBaHMsi 4acToTbl BbIXOAMT M3 CTpos, 3akpbiue QF BepxHero
pacnpefenuTensHoro Lkada sBnseTcs HeaencTBuTenbHbIM. Mocne 3akpeiTus QF aBTOMATUYECKW OTKMHOYaeTes,
korga yactota Cuctema perynmpoBaHusi CKopocTu npeobpas3oBaHms BbIXOQMUT U3 CTPOSI.

Puc. 7-5 [naBHas Lenb LWkada pyyHoro baiinaca

Monb3oBaTtenbCckui Qst QS2a

nepekntovatens QF Komnneke GD5000
} BbicokoBonbTHas cuctema |

I
4YaCTOTHOIO yrpaBMeHMs —
~ wm)
\__/

| [Buratens
BbICOKOr0
QS2b HanpskeHus

LLnHa BbicoKoro
HanpskeHus

Hactpoiika napametpos: P07.10=1, P15.36=1, P15.37=0
OTanbl NepeKnioYeHns Mexay NepeMeHHOR YacTOTOM U NMPOMBILLSIEHHON YacTOTON CReaytoLLpe:

MpumeyaHue: onepauun pasmbikaHus U 3amblkaHus QS1 W QS2 BLINOMHAKTCA B Pa3OMKHYTOM COCTOSHUM
(poHTanbHoro Boikntoyatens QF.

Jtanbl paboTbl ¢ NpeobpazoBaHMEM YACTOTbI

LWar 1.Haxmute KHOMKy pa3broKMpOBKM SMEKTPOMArHUTHOTO 3aMKka W MOTSHUTE KHOMKY SMEKTPOMarHUTHOMO 3amMka
BMPaBO B NONOXeH1e PasGroKVPOBKY.

LLar 2.BbiTawure nogbeMHbIA LWTUPT NEperopogku W MOSHAMMTE MEPEropogKy W3 3aKPbITOTO MOMOXKEHWS
NeperopogkM B MOMOXEHWE MepeknioyeHns npeobpa3oBaHWsl MPOMbILLMIEHHOM 4YacToThl. B 370 Bpems
paboyee OTBEPCTWE PA3bEAMHWUTENS MEPEKMHOYEHNST NPOMBILNEHHOW YaCTOTbl C MEPEMEHHON YacTOTOM
OTKpbIBaETCA. BetaBbTe paboyee 0TBEPCTME PYUKY M MOBEPHUTE €€ MO YacoBOW CTPenke, 4Tobbl 3aMKHYTb
pasbeauHutens QS2.(npeobpasoBaHne YacToThl), BEITSHUTE pabouyyto pyuKy.

LLlar 3.HyxHo BbITALMTL 3aLLesiKy Neperopoaku U NepemecTuTb ee M3 NOMOXKEHUs NepeKnYeHUs npeobpasoBaHus
MPOMBILLNEHHON YacTOTbI B BEPXHEE MOMOXEHWNE OTKPLITUS U 3aKPbITUS U30nsLmuu. B 3T0 Bpems oTkpbiBaeTcs
BepxHee paboyee OTBEPCTWE M3ONMMPYIOLLErO BbIKOYaTens. Tenepb Tyda HYXHO BCTaBWTb PYKOATKY W
MOBEPHYTb €€ NPOTMB 4YacoBOW CTPESKK, YTOObI 3aMKHYTb nepekntodatens QS1, a 3atem BbITaWKTL €.

LLlar 4.Mocne 3aBeplueHnss npeobpasoBaHust BbiTaWwuTe MNOABEMHbIA WITUT NEPEropoakK, OnycTuTe ero B
MOMNOXEHWE 3aKPLITUS NEPErOPOAKM W MOTSHUTE KHOMKY SMEKTPOMArHMTHOMO 3aMka BneBo, YTobbl COPOCUTL
SMEKTPOMArHUTHbIN 3aMOK B 3abMOKMPOBAHHOE MOMOXEHWE, M cucTema nepenaeT B paboyee COCTOsIHME
npeobpa3oBaHns YacToTbI.

LLlar 5.0tnpaBbTe curHanm paspelleHnst Ha 3akpeitue, nogknounte uHeeptop GD5000 K MCTOYHMKY BbICOKOIO
HanpshkeHus, nogkmoymuTe guratens K MY u ncnonb3yiite MHBEPTOP B 0ObIYHOM peXMME.

J1anbl paboThbil ¢ NEpPeKoYeHNeM Ha NPOMBILNIEHHYIO YacToTy

LLar 1.Haxmute KHOMKY pa3BrnokMpoBKM NEKTPOMarHUTHOTO 3aMKa W MOTSHWTE KHOMKY 3NEeKTPOMarHUTHOrO 3amka
BMPaBO B MONOXEHME PasBrnoKNPOBKM.

Lar 2.HyxHO BbITaWWTL 3alLeniky Neperopogku U MOAHSTb NEeperopoaky B 3aKPbiTOE MONOXEHWEe B BEPXHEE
OTKpbIBaOLLEE W 3aKpbiBalollee MonoxeHne. B 310 Bpems oTkpoeTcs BepxHee paboyee OTBEpCTME
WM30NMpYIOLLETO BbiKMtoyaTens. Tenepb Ty4a HYXHO BCTaBUTb PYKOSITKY 1 MOBEPHYTb €€ MO YacoBOW CTPESKE,
4TOBbI PA3OMKHYTH BEPXHMIA U30NMPYIOLLMIA BbIKNtouaTenb QS1, a 3aTeM BbITaLLUTL €€.

LLlar 3.BbiTawute NOABEMHbIA LUTUET NEPErOpoaKM W MOQHUMUTE MEPEropoaKy W3 BEPXHEro M30MMPYHOLLEro
MONOXEHWS OTKPBITUSA U 3aKPbITUS B MONOXeHWe NepeknioyeHuns npeobpa3oBaHnsl NPOMBILLNEHHOR YacToTbI.
B aTo Bpems pabodyee 0TBepCTME U3ONMPYIOLLETO BbIKMtoUaTens npeobpaszoBaHnst NPOMBILLIEHHON YacTOoTbI
OTKpblBaeTcs. BcTaBbTe pabouylo pyyky ¥ NOBEpHUTE €ero MpOTMB YaCOBOW CTPErkW, YTODbl Pa3OMKHYTH
pasbeamnnuTens QS2. MonoxeHne BOPOT (YacToTa CeTu), BbITAHUTE PyYKY YNpaBneHus.
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LLar 4.Mocne 3aBeplieHns npeobpa3oBaHWs BbiTallUTe NMOALEMHbIA LUTU(T NEeperopofku, OnycTUTe ero B
3aKpbITOE MONOXEHWE MEPEropoaki W MOTSHUTE KHOMKY SMEKTPOMarHUTHOTO 3amKka BNeBo, YToObl BEpHYTb
AMEKTPOMArHUTHbIN 3aMOK B 3aBNOKMPOBAHHOE MOMNOXEHME, 1 cucTeMa GyaeT paboTaTb Ha NPOMbILLTIEHHOI
yacTorTe.

LLiar 5.Mocne Bblgaun paspelleHnst Ha HopmarbHoe Npeobpa3soBaHie YacToTbl NONb30BATENbCKUIA NEPEKNoYATENb
QF MoxeT 3aMKHYTBCS, W ABUraTenb HanpsiMyro NOAKITIOYAETCA K MPOMBbILLNIEHHON YacToTe.

7.8.3 ®yHKuMA aBTOMaTUYECKOro bamnaca

Hwxe onmucaHa yHKLMS HACTPOMKK TONBKO OAHOTO LuKadha aBTomMaTnyeckoro bainaca. Ecnm cuctema He MOXET ObiTb
OTKMIOYEHa B COOTBETCTBMM C TpeDOoBaHMAMM MPOM3BOACTBEHHOrO MpOLECcca, HeobXoauMo  MCnosb30BaTh
aBTOMaTW4ECKMn GannacHblil Wkad) Ans aBTOMATMYECKOW peanusauMn npouecca nepeknoyeHns. B wkady
aBToMaTuyeckoro barmnaca yCTaHOBNEHb! TPU BbICOKOBOMbTHbIX BakyyMHbIX koHTakTopa KM1, KM2 n KM3. Cpeau Hux
KM2 n KM3 peanusytoT anekTpuieckyto BIoKMpoBKY, YTOObI rapaHTUpOBaTh, YTO UCTOYHWK NUTAHUS NPOMBILLEHHOM
yacTotbl He OygeT HanpsMyl MOCTynaTb Ha BbIXOQHYO KMEMMY CMCTEMbl YacTOTHOMO YNpaBfieHust ¢
npeobpasoBatenem yactoT. LLkach aBTomaTuyeckoro Gannaca obblyHO MMeeT ABa pasbeamHuTens - QS1 u QS2.
OcHoBHast (YKHUMS pasbeauHUTENS - HAZEeXHO M30MmMpoBaTh CUCTEMY YaCTOTHOTO YMpaBReHUs OT WUCTOMHWKA
NUTaHUS BBLICOKOTO HaMpsiKeHWsl, korga ABuratenb paboTaeT Ha NPOMbILNEHHON 4acToTe, 4ToObl 0BneryuTh
00CnyxMBaHME 1 PEMOHT CaMOM CUCTEMbI MnM ee anemeHToB. OCHOBHas MpUHUMNManNbHas cxema Likada
aBTOMaT4eckoro bainaca BbIraauT cneayrowm obpasom. Puc. 7-6 nokasaHo.

Puc. 7-6 [naBHas Lenb Lkadga aBToMaTudeckoro banaca

=K
=
o
=
a Monb3oBatenbCkuit Ce E] GD5000
& nepekmioyatens QF QS1 KM1 p KM2 QS2 M
z ' <— BblCoKoBOMNbTHAN cucTema o C
é YaCTOTHOro ynpasneHua
o
e [Buratens
g BbICOKO 10
ES HanpsiKeHN
3
KM3

lpynnbl  cooTBeTCTBYtOWMX napameTpos: P07.10=1;P15.36=0;P15.37=1;P15.35 Heobxogumo HacTpoutb B
COOTBETCTBMM C Tem, TpebyeTcsd nu 00X04 NPOMBILNEHHOA YacTOThl MOCAe (PAKTUYECKOTO BO3HUKHOBEHUS
HEeMCnpaBHOCTMU.

Jranbl paGOTbI npu NOAKNKYEeHNUU K CeTU

Mpumeyanue: onepauun pasmblkaHus U 3amblkaHus QST n QS2 BLINONHAKTCA B PA3OMKHYTOM COCTOSIHUM
tbpoHTansHoro Boiknoyatens QF.

LLlar 1.3akpoiTe aBepLy Wkada u nposepbTe, HaxoaaTes nn QS1 m QS2 B OTKPLITOM COCTOSHMM.

LWar 2.Haxmute KHOMKY pa36n0|<|/|posl<m ONEKTPOMArHMTHOIO 3amka M NOTAHUTE KHOMKY 3M1EKTPOMarHMTHOro 3amka
BNpaBOo B NonoxeHue pa36n0|<|/|p03|<m.

Lar 3.HyxHO BbITalLMTb 3alLernky Neperopoaku M NOOHSTb MEpPEropoaKy M3 3aKpbITOro MOMOXEHNS B MONOXEHNE
nepekntoveHns npeobpa3oBaHns NPOMBILLMIEHHOM YacToThl. B 310 Bpems oTkpoeTcs paboyee 0TBEPCTME
M3ONMPYIOLLEro BbIKMYATENs NpeobpasoBaHMs NPOMBILINEHHOW 4acTOTbl. Tenepb TyAa HYyXHO BCTaBMUTb
PYKOSITKY W MOBEPHYTb ee MPOTWB YacOBOW CTPenkM, 4ToObl 3aMkHYTb nepeknoyatens QS2, a 3aTem
BbITALUTb €€.

LLar 4.HyxHo BbiTaluTb 3aLLenky Neperoposikm 1 NepemMecTuTb ee 13 MONOXEHUS NepeknioveHnst npeobpasoBaHms
MPOMBILLIEHHOM YaCTOTbl B BEPXHEE MOMOXKEHWE OTKPLITIS W 3aKPbITAS U30NsLMM. B 3T0 Bpems oTKpbIBaeTes
BEpXHee pabouyee OTBEPCTME M3ONMMPYHOLLEro BbikmioyaTens. Tenepb Tyda HyXHO BCTABUTb PYKOSITKY W
MOBEPHYTb €€ NPOTYB YacoBOI CTPENKM, YToObl 3aMKHYTb NepekntoyaTens QS1, a 3aTeM BbITaLLUTh ee.

LLlar 5.Mocne noBopoTa HYXHO BbITALLMTL 3aLLErKy NEPEropOAKH, ONYCTUTL €€ B 3aKPLITOE NOMOXEHWE U NOBEPHYTHL
PYYKy 3NIEKTPOMAarHUTHOMO 3aMka BMeBo, UTODbI 3anepeTb ero.

LLIar 6.Cuctema c M4 nogaet komangy, KM1 n KM2 3akpeisatotes (KM3 pasmblkarotes).

LLlar 7.MpoBepbTe, COOTBETCTBYET NN CUrHanM 0OpaTHOA CBSA3M BaKyyMHOrO KOHTaKTOpa paboyemy COCTOSHMK.
CocTosiHue paboTbl CUCTEMBI NPK NEPEKITIOYEHNM YaCTOTbI.

Pexum NepekIo4YeHna Ha NPOMbILLNEHHYI0 4acToTy:
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LLlar 1.3akpoiTe aBepLly Likada u nposepbTe, HaxoaaTes nn QS1 n QS2 B 3aKPLITOM COCTOSHMM.

Lar 2.Cuctema ¢ MY otnpasnset uHctpykumn, KM1 u KM2 otkniovaiotcs, KM3 3akpbiaeTcs, U cuctema
HaxoAuUTCs B COCTOSHWM paboTbl HA MPOMBILLNEHHOI YacToTe.

LLlar 3.MpoBepbTe, COOTBETCTBYET N CUrHan 0OpaTHOM CBA3M BakyyMHOrO KOHTaKTOpa paboyemy COCTOSHMIO U
paboTaeT nn cuCTEMA B PEXMME NPOMBILLNEHHON YacTOTI.

Pexum obenyxmBaHus:

LLlar 1.3akpoiTe aBepLly Likada 1 nposepbTe, HaxoaaTes nn QS1 n QS2 B 3aKPLITOM COCTOSHMM.

LLlar 2.Cucrema c 4 otnpasnset komanay, u KM1, KM2 n KM3 otknrovatotcs.

LLlar 3.MpoBepbTe, COOTBETCTBYET M CUrHan obpaTHOM CBSA3W BaKyyMHOTO KOHTaKTOpa paboyemMy COCTOSHHI.

LLlar 4.Ybeantecb, 4TO NEpeHWN aBTOMATMYECKWA Bblkniovatens QF pasOMKHYT, BakyyMHbIA BbIKMKOYaTENb
BbIABUHYT W BACUT 3HAK TEXHNYECKOTO 0BCIYXMBaAHMS.

Lar 5.Haxmute KHOMKY pa3GrioKMPOBKM 3MEKTPOMATHUTHOTO 3aMKa U MOTSHUTE KHOMKY SMeKTPOMAarHUTHOTO 3amKa
BMPABO B MONOXEHME Pa3BrnoKNPOBKM.

LWar 6.HyxHo BblTalmTb 3allienky Meperopofkn U MOAHSTb MEPEropofKy B 3aKpbiTOe MONOKEHWE B BEPXHEE
OTKPbIBAKOLLEE M 3aKpblBalOLlee MoroxeHne. B aTo Bpemsi OTkpoeTcs BepxHee pabodyee OTBEpCTUE
WN30NMPYIOLLIETO BbIKNoYaTens. Tenepb Tyda HyXHO BCTaBUTb PYKOSITKY 1 MOBEPHYTL €€ Mo YaCoBON CTPETKe,
YTOGbI Pa3OMKHYTb BEPXHMIA M30NMPYIOLLMIA BbiKMoYaTenb QS1, a 3aTeM BbITaLUTb €.

LWar 7.HyxHo BbiTalwmTb 3aLLenky Neperopofku 1 NOAHSTb NEPETOPOAKY M3 BEPXHETO U30NMPYHOLLETO MONOXEHMS
OTKPbITMS! M 3aKPbITUS B MOMNOXEHWE NepekrioyeHnst peoGpa3oBaHms MPOMbILLMEHHO YacToTbl. B 310 Bpemst
OTKPOETCSt paboyee OTBEPCTUE M3ONMPYIOLLErO BbIKIKOYATENS NpeobpasoBaHusi MPOMBILLNEHHOM YacTOTI.
Tenepb Tyma HYXHO BCTaBMTb PYKOSTKY W MOBEPHYTb €e MO 4acoBOW CTpenke, YTOBbl PasoMKHYTb
nepekmioyatens QS2, a 3aTeM BbIHYTb PYKOSITKY.

LLlar 8.Mocne 3aBeplueHnst npeobpasoBaHMsi BbITALLMTE MOABLEMHLIA WTU(T NEPeropopdkn, OnycTUTE ero B
3aKpbITOE MOMOXEHWE MEPEropoaKA W MOTSHUTE KHOMKY SMeKTPOMarHUTHOTO 3amka BNeBO, YTOObl BEPHYTH
9MEKTPOMArHUTHbIM 3aMOK B 3abNOKMpOBaHHOE MOMOXEHWE, W CUCTEMa nepeigeTr B COCTOSHUE
obcnyxuBaHms.

7.8.4 KackapHbIi nyck

YHnBepcanbHas cucTemMa perynupoBaHnNst CKOPOCTW C BbICOKOBOMbTHLIM MpeobpasoBaHnem yactotbl Goodrive5000
MOXeT NOAJepXMBaTb YNpaBneHue pacnpefenuTenbHbIM LkaoM OT OHOTO A0 YEThIpEX, TO eCTb OHa MOXeT
COOTBETCTBOBATL 4 MaHENsaM ynpaBrneHns pacnpegenuTentHbIM Wkadom Ans ynpaeneHus 4 pacnpenenutenbHbIMI
Likachamu COOTBETCTBEHHO. BbiBop Lwkadha ocyllecTnseTcs ¢ nomoLbio DIP-nepekntovartens Ha nnate ynpasneHus
pacnpegenuTensHoro Likaga. 3hech NpeacTaBneHo TONMbKO MPUMEHEHWE ABYX LUKAadoB KOMMYTaLMW, OCTanbHbe
paCLUMPEHUS aHANOMMYHbI.

Puc. 7-7 Cxema «OHO YCTPOCTBO ynpaBnseT AByMS»

06
S0 R

QS1

L
( (
KM1 L'_/ KM4

GD5000

QS3

KM6

KM3

KM2 bl KM5

Qs2 / / Qs4

M1 M2
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CoOTBETCTBYIOWME HACTPOVKN NapameTpoB: B kayecTBe npumepa paccMOTPUM Lkady aBTomaTnyeckoro Gaiinaca,
obopyaoBaHHbIi 0T ogHoro fo Asyx: P07.10=2;P15.01=1; P15.36=0;P15.37=1;

lMocne Toro, Kak napameTpbl YCTaHOBMEHbI, KaK Yka3aHO Bbllle, HAcTpOWTe WX cregylowmm obpasom. Puc. 7-7
MokasaH cTaTyc Wkada aBTomaTyeckoro Hainaca B aBTOHOMHOM pesxume. (Ecnm Bxog NpOMBILLMIEHHOM YacToTbl 1
BXO[ NEPEMEHHON YaCTOTbI ABNSIOTCS HE3ABUCUMBIMM WinHamm, P15.01 HacTpanBaeTcs B HE3ABUCMMOM PEXUME).

Mpu ncnonb3oBanum QS1, QS2, QS3 n QS4 HeobxoaMMO 3aKpbiBaTb BPYYHY, KOTAa BbICOKOE HAMpshKeHWe He
MOAKITHOYEHO.

Pexum npeobpasoBaHuns yactoTbl M1: BbICOKOBOMbTHbIN Nepeknoyatens QF1 HaxoauTcs B pa3oMKHYTOM COCTOSHUM,
OTNPaBNSET CUrHan paspelleHnss Ha 3aKkpbiTve, U nonb3oBatenbckuin QF1 3akpoiBaeTcd. OTnpaBbTe KOMaHIy
npeobpasoBanns Yactotbl, KM1 nepeitnet Ha 3amblkaHue, a npeobpasosatent Yactotbl GD5000 noakntoumtest K
WCTOYHWKY BbICOKOTO HanpskeHus.. Korga camoTecTupoBaHue npeobpasoBatenst YactoTbl Oyaer 3aBeplleHO U HeT
ownbok, KM2 nepenger Ha 3ambikaHue, aeuraten M1 GymeT nogkmioueH. K npeobpasoBaTento 4acToThbl, U
npeobpa3oBaTenb YacToTbl MOXHO UCMONb30BaTh B 0OLIYHOM pexume.

Pexum npombllneHHoi vacToTel M1: korga nonb3oBaTento TpebyeTcs paboTa Ha NPOMBILLMEHHONW 4acToTe,

BblJAETCA CUrHan paspelleHus Ha 3akpbiTe, W nonb3osaTtenbckuii QF1 3akpbiBaetcs. OTnpaBbTe KOMaHay

MPOMbILLEHHOI YacToTbl, KM3 3aKkpoeTcs v Hanpsamyto NoAKNouMT Asuratenib M1 K NpoMbILIIEHHON YacToTe.

MpumeyaHue:

e  Korga M1 HaxoauTcs B pexuMe nepeMeHHoi YacToTbl, M2 MoXeT HaxoauTbCs TOMbKO B PEXUME CTaTUYECKON
VNN NPOMBILLNEHHON YacTOThI, 1 HA0BOPOT.

o  KM1 w1 KM4, KM2 n KM5 3a6nok1poBaHbl U He MOTYT ObITb 3aKpbITbl OAHOBPEMEHHO.

e Bo Bpems obcnyxusanna otknoumte QS1, QS2, QS3 n QS4, utobbl 06pa3oBannChb OYEBWAHbIE TOYKM
OCTaHoBa.

OTO MOXKET pacLUMpuTL MPUMEHEHNE OOHOTO K YETbIPEM, YTO 34ech He ByaeT noapobHO OnMCIBATLCS.
7.9 YnpaBneHue Beaylwmii-BeA0MbIN

YnpaBneHue «rnaBHbIA-NOAYMHEHHBIAY - 3TO MeToa PaboTbl, NPpU KOTOPOM ABa unu Gonee asuratenei pabotaroT
BMECTe [AOns  ynpaBneHus  Harpy3koi.CyllecTByeT —[OBa  OCHOBHbIX  pexuma:  6anaHc  MOLYHOCTH
«MMaBHbIN-NOAYMHEHHbIA» W CUHXPOHWU3ALMSI CKOPOCTM  «IMABHbIA-NOAYMHEHHbIAY. BanaHCUpOBKa MOLLHOCTH
«MaBHbIN-NOAYMHEHHbIAY - 3TO METOA YNpaBMEHWs, Mpu KOTOPOM HECKOMbKO pabounx ABurateneit B cucteme
COEAMHAOTCS BMECTE Yepe3 peayKTopbl, HaNpaBnsoLLMe, LN, PeMHU Ui MydThl BasiOB, @ MOLLHOCTb PasyMHO
pacnpefenseTcs Mexay STUMM ABUraTensamu Ans OOCTVKEHWS COOTBETCTBYIOLLEN TOYHOCTW ynpaBrneHns. BHeLHWi
YNpaBnsioLLMA CUrHan noJaeTcs Ha Befyllee YCTPOWCTBO, a OHO ynpaenseT paboTod BegoMoro YCTpOMCTBaA
nocpeacteom cBssu. Metog 6anaHCMpOBKM MOLIHOCTM «TMaBHbIN-NOOYNHEHHBINY ABNSIETCH Hambonee BaXHbIM
METOAO0M NPUMEHEHUS YNPABNEHUS «TNABHBIN-NOLYUHEHHBINY.

[Ins1 KeCTKUX METOA0B COEAMHEHMS, TaKWX KaK LUECTEPHM Ui MydpTbl BanoB, BefyLuasi MaluMHa paboTaeT B pexume
CKOpOCTH, a BeIoMast MallMHa JOkHA paboTaTh B PEXUME KPYTALLEro MOMEHTa; ANs TMOKMX METOAOB COEAMHEHNS,
TaKWX KaK PeMHM, rMaBHas MalliHa 1 BeioMas MalliHa JOMKHbI paboTaTh B PeXiMe CKOPOCTU.
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RX

MnaTa ynpaBnexus
BEOMOro
ycTpovicTsa 1#

@

RX

MnaTa ynpaBnexus
BEZOMOro
ycTpoiicTBa 2#
X

XL
MnaTa ynpaBneHxus
BeayLLero
yCTpONCTBa <

RX

RX

lMnaTa ynpasneHus
BEAOMOro
ycTpoiicTBa 3#
X

OnTOBONOKHO YNpaBneHus BeyLnit-8ea0Mbli

L pRX

MnaTta ynpasBnexus
BEAOMOro
ycTpouncTBa 4#

X

Kak noka3aHo Ha pUCYHKe BbilUe, YNPaBIIEHNE «MMaBHbIN -NOAYMHEHHBIA» UCTIONb3YeT METOZ KOMbLEBOTO COEAMHEHMS,
roe TX - nopT nepedaum no ONTOBONOKHY, @ RX - MopT npuema no onToBOMOKHY, KOTOPbIA MOXeT MofaepXuBaTh
ynpaBfieHne OAHNM TMaBHBIM 1 YETIPEMS NOAYMHEHHBIMM YCTPONCTBAMM.

[ns cucTeMbl ynpaBneHus BedyLWi-BEAOMbI CHa4yana BbINOfHUTE CaMoobyyeHue napamMeTpoB COOTBETCTBEHHO,
ycTaHosuTte P12.29 Ha BegyLlero unn BegoMoro B COOTBETCTBMM C (DAKTUYECKUM MPUMEHEHMEM, 3aTEM YCTAaHOBUTE
BEAYLLEero B PEXMM CKOPOCTU B PEXUME BEKTOPHOTO YNPaBMEHWS U YCTAHOBUTE KaHan ynpasBneHus. 1 YuuTbiBas,
HaKOHELl, YCTaHOBMTE UCTOYHWK OMOpHOro curdana (P12.01), oTnpaBneHHbl BedylumM BedoMomy. [ns Befomoro
YCTPOMCTBA CHaYana HyXHO YCTaHOBUTL ero koMaHaHbIi kaHan (P00.01) B kaueCTBe rnaBHOro, 3aTem BbiOpaTh PEXUM
CKOPOCTU BEJJOMOTO MIN PEXUM KPYTALYErO MOMEHTa BEJOMOrO B BEKTOPHOM YNpaBneHui B COOTBETCTBUN C PEXUMOM
COEAMHEHUS MeXTY BeayLLMM 1 Be4OMbIM M 3adaTb WCTOUHMK onopHoro curdana (P12.01), otnpaBnsiemMblit BegyLLmm
YCTPOWCTBOM MOAYMHEHHOMY YCTPOWCTBY (OOMKHO COBMajaTb C HACTPOMKaMM BedyLiero yCTpoucTea). HakoHel,
LOMKHbI BbITb OTPErynupoBaHbl napameTpsl PID-ynpaBnequs BeayLMin-BESOMBIN.

HesaBuCMO OT TOro, HaXoAMTCA N BeAoOMas MallMHa B PEXUME CKOPOCTW UMW B PEXUME KPYTALLETO MOMEHTa,
PID-perynupoBka UrpaeT porb TOYHON HACTPOIKK, NO3TOMY perynupoka PID-perynsropa He MOXET ObITb CAMLLKOM
CWIbHOW, MHaYe 3TO MOXET NPWUBECTW K HecTabunbHOM paboTe Be4OMON MallmMHbl. B Tex criyyasx, korga Begyllee u
BEOMOE YCTPONCTBa He0OXOAMMO BKIHOYATL U BbIKMOYATL OAHOBPEMEHHO, @ TakXe BbINOMHSATL KOH(UIYpaLMIO KOM.
LKada, kaHan ynpasneHus LWKagoM BeOMOro YCTPOACTBA MOXHO YCTaHOBUTbL Ha ynpaBneHue BedyLLero yCTponcTea
(P15.02=1).

MutaHve MuTaxue

LLlectepeHo4Hoe
CcoeqnHeHe

Mepepatunk

H
Lk 3nexrpuveckuit

|
ml Asuratenb

Puc. 1 Puc. 2

OnekTpuyeckuit
Apuratens

lMpeobpasoBaterb YacToT
MpeobpasoBaTesnb YacToT

XKecTtkoe coeMHeHWE: METObl XEeCTKOr0 COedMHEHUS], TakMe Kak LeCTepHK, Lenun, posimkn unm My(*)TbI BaoB, He
[0nyCKarT OTKINOHEHUA NNHenHoN CKOpOCTK mexady seaywmMm 1 BeA0MbIM yCTpOVICTBaMVI.
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Mbkoe coeauHeHWe: METOA MOAKMIOYEHUS! KOHBEMEPHO NEHTbI, [OMyCKatoWmiA HEBOMbLLOE OTKIOHEHWE CKOPOCTM
TIMHU MeXaY BEAyLM W BEAOMbIM YCTPOACTBAMM.

Tun CoeOMHEHNS! HArpy3kn B YrorbHOM MPOMBILLIIEHHOCTH: B PeXvUMe BeayLUA-BeAOMbIi NPUBOASAT B ABKEHUE OLMH
W TOT Xe pormKk (puc. 1) ANS XECTKOrO COEAMHEHWS, a BEOylUMA U BeOOMblA COeAMHSIOTCS peMHeM (puc. 2).
TeopeTnyeckn AOMKHO ObITh rMOKOe CoeanHEHE, HO B NPAKTUYECKOM MPUMEHEHUI CYUTAETCS KECTKUM COEAMHEHMEM.
Korpa pemeHb «BedylMiA-BEOOMbIA» HE HATSHYT, €ro MOXHO cuuTaTb TMOKMM coeduHeHMeM. B nmpakTuueckux
NPUNOXEHNSX METOA COEAMHEHNS! «TTAaBHbIA-MOAYMHEHHbIN» OBbIYHO BKMIOYAET rMOKOe MMM XECTKOe CoeauHeHue, a

3aTemM 00bI4HO noabupaeTca METOR YNpaBneHus,, Kak NMokasaHo B crieayloLen Tabnuue.

Pexum pabotbl Begyuero | Pexum paboTbi Be4oMoro MeTopa nopkntoyeHus
Cnoco6 ynpaBneHus y y » y
yCTpoWcTBa yCTpoWcTBa «TNTaBHbIA-NOAYNHEHHbINY
VIF ynpasnesie Pesum ckopocTu Begywero | Pexum ckopocTy BeGOMOro 'mbkoe coepgmHeHme KecTkoe
y yCTponcTBa ycTponcTBa COEMHEHNE
Pexum ckopoctu Beaywero | Pexum ckopocTu BeLOMOro
poc AV poc A [Mbkoe coenunHeHne
yCTpONCTBa yCTponcTBa
BekTopHoe ynpasneHue
Pesum ckopocTu Begywiero | Pexum KpyTALLero MOMeHTa
9 . YKecTkoe coenHeHne
YCTPOWCTBA BEJOMOr0 YCTPONCTBA

MpumeyaHue:

e B COOTBETCTBUM C TMMOM MOAKITHOYEHNS HArpy3KI «MABHbIR-MOAYNHEHHBI» BbIGEpUTE COOTBETCTBYIOLLMIA METOA
ynpaBneHus, 0TaaBas npuopuTeT ynpasnexuto V/F.

[} Korp,a ynpaeneHune VIF HeCTa6I/IJ'IbHO, MOXXHO pacCMOTPETb BO3MOXHOCTb BEKTOPHOIO ynpaBneHuns.
7.9.1 T'mbkoe coeanHeHune

7.9.1.1 VIF ynpaBnenue
Korga rnasHbiit V/F ynpaBnseT, a nogunHeHHbI V/IF ynpasnseT atanamu otnagku, 6rok-cxema nokasaHa Ha pucyHke

HUXe.

Crabunm3aauus pabotbl
VIF Begywero,
BE4OMOTO YCTPONCTB

v
MameHsieT
HanpaBnexme
BpalUeHusi ABuratenst
NpY HEKOPPEKTHOM
3HayeHum P00.18.

v

Tun BeayLero u
BEAOMOTO YCTPOWNCTB
P12.29

Benowmoe ycrpo IZCTBOT

P00.05
Pexwm ckopocTu
BEAOMOT0 YCTpOliCTBa

Bepywee yctpoicTBo

A
Hacrpoiika nosblLleHMs
4acToThbl BELOMOIO
ycrporctea P12.05

Hacrpoitka cnocoba
onyckaHus <
P08.28

v

Hacrpolika yacToTbl
OomnyCKaHWs BEOYLLEro,
BEAOMOTO YCTPOWCTB
P08.29/P08.30
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Bo-nepBbix, Beayllas mMalvHa 1 BegoMas MalluHa AOMKHbl paboTaTb CTabubHO B KaX4OM YacTOTHOM AuanaloHe
V/F B aBTOHOMHOM pexuMe, a ABUraTeNb OTCNEXWBAET HanpaBneHWe BpaLleHns, YTobbl 06ecneynTs NOCTOSHCTBO
HanpaBneHUs BPaLLEHWS. ¥ BEOOMbIX POMMKOB, YCTAHOBUTE KOSPMULMEHT YCUIEHUS OMOPHON YacTOTbl BEAOMOV
MawmHbl = R master/R BegoMbIn, YCTaHOBUTE YaCcTOTy Cnaja BedyLlero-BeAoMoro, 00bIMHO yCTaHaBNMBaeMyo Ha 1

Iy 91O 3HAYEHNE MOXHO TOYHO HACTPOUTb, KOrAa TOK BEAYLLEro-BeAOMOro KonebneTcs.

DYHKLUMOHANBHbIN H Moppo6Hoe onucanne | [uanasoH OcHoBHOe Bepomoe
anMeHoBaHue » y .
KoA napameTpoB HacCTPOWKN | YCTPOICTBO YCTPOWCTBO
0: pexum ynpasnexus ¢
BEKTOPOM YNpaBieHns
1: aCMHXPOHHBIN Kak "
P00.00 Bbi60op cnocoba B(.BKTOprIVI pexum bes PC:: 0-3 0 BEIYLLIETO
YNpaBneHns  |2: CUHXPOHHbIA BEKTOPHBIN M
ycTpoiicTBa
pexum 6e3 PG
3: BEKTOPHOE YynpaBnexue
cPG
Bpewms Kax "
P00.16 P 0,1-3600,0c 0,1-3600,0 |100,0c BeayLero
yckopeHns 1 2
ycTpoiicTBa
Bpewms Kak "
P00.17 P 0,1-3600,0c 0,1-3600,0 {100,0c BegyLLero
3ameaneHns 1 1
ycTpoiicTBa
0: aBWXeHue no
HanpaBneHWto No
Bbibop YMOMYaHuo 7.9.1.1Cxema 7.9.1.1Cxema
P00.18 HanpasneHus  |1: ABUXeHue no 0-2 ynpasneHus ynpasneHus
BpalLeHus 00paTHOMY HanpaBneHNIo pasgenom V/F pasgenom V/F
2: 3anpeLyaeT ABWXeHMe C
06paTHbIM BpaLLEeHNEM
0: npsimon 3anyck
1: NOBTOPHbIA 3amyck K
nocne TOPMOXKEHNS a "
P01.01 Pexum nycka 0-2 0 BeAyLero
NOCTOSIHHOTO TOKa ;
9. YCTpOMCTBa
: OTCNEXVBAHNE
CKOPOCTY ¥ Nepe3anyck
YacToTa nycka Kax "
P01.02 0,00-10,00y, 0,00-10,00 |0,5M'y BeAyLero
MOCTOSIHHOIO TOKa ;
YCTPOMCTBA
Bpewms Kak 7
P01.03 nogaepxanus |0,0-50,0c 0,0-50,0 |1c BeayLLero
4acToTbl Mycka yCTpOWCTBa
Bbi6op cnocoba |0: ocTaHoBKa € Kak "
P01.09 OCTaHOBKM 3ameqIeHneM 0-1 1 BedyLLero
yCTpOWCTBa 1: 0CTaHOBKA N0 MHEpPLN ycTpoiicTBa
YcTaHoBuTL YcTaHoBuTL
P02.00 Tun pBuratens 1 (1) All y 0-1 cornacko y cornacho .
: CMHXPOHHbI ABUraTenb nacnopTHoM nNacrnopTHOM
Tabnnyke Tabnnyke
YCTaHoBUTb YCTaHoBUTb
P02.01 Hom. mowHocTb 4-50000KBT 450000 |cOTACHO ) COrnacHo ]
A1 nacnopTHoOM nacnopTHoOM
Tabnuuke Tabnuuke
YCTaHoBUTb YCTaHoBUTb
P02.02 How. yactora Afl 1 0,01 I'y-P00.10 (makc. 0,01M"y-P00. |cornacHo ) COrnacHo )
yacTota) 10 nacnopTHoM nacnopTHom
Tabnmuke Tabnmuke
P02.04 Hom. HanpsixeHve 0-20000B 0-20000 YCTaHoBUTb YCTaHoBUTb
A1 COrnacHo COrnacHo
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DYHKUMOHANBHbIN HauMeHoBaHue MoppobHoe onucaxue nuanas_ou OCHO?Hoe Be.qo_moe
Kon napameTpoB HacCTPOWKN | YCTPOICTBO YCTPOWCTBO
nacnopTHoOM nacnopTHoOM
Tabnunyke Tabnunyke
YcTaHoBUTL YcTaHoBUTL
P02.05 Hom. Tok AL 1~ {0,1-1000,0A 0,1-1000,0 [SOTTACHO - |COMIACHO
nacnopTHom nacnopTHom
Tabnunyke Tabnunyke
B cootBeTcTBUM C (B COOTBETCTBUM
HaCTpOWKoM C HacTpoiikom
nacnopTHoOM nacnopTHoOM
Tabnuyku, ecnm  [Tabnuyku, ecnu
HoM. ckop Ha NacnopTHOW  |Ha NacnopTHOM
P02.03 ' : 0,1-1000,0A 0,1-1000,0 |Tabnunyke HeT Tabnuuke HeT
BpaLleHus A 1 y .
HOMWHaNBHON HOMWHaNBHON
CKOpOCTH, CKOpOCTH,
obpatutech K obpatutech K
MPON3BOAMTENIO  |PON3BOAMTENIO
aByrarens. aByrarens.
[MOBbILUEHUE KPYT. |~ o 0 0 Kakny
P04.01 VOMEHTa 0,0% zo 10,0% 0,0-10,0 10,0% BeAyujero
yCTpoiicTBa
KoHTponb Ka ny
P08.25 0,00-10,00My 0,00-10,00 |1,00My BegyLLero
OnyckaHms 1
yCTpoiicTBa
dakTop raweHus 7.9.1.1Cxema 7.9.1.1Cxema
P04.18 konebaHui Hu3. |0-100 0-100  |ynpaBnexus ynpaBnexus
4acToT pasgenom V/F pasgenom V/F
dakTop raweHus 7.9.1.1Cxema 7.9.1.1Cxema
P04.19 konebanui Bbic. |0-100 0-100  |ynpaBnexus ynpaBnexus
yacTot pasgenom V/F pasgenom V/F
Touka
Kakny
P04.20 PaSTPaHMCHIA 14 0120,00ry 0,00-120,00 |15,00My BeqyLLero
rawuehna ycTpoiicTBa
konebaHui
0: ogHo BegyLlee
Hacrpoitka tvn ycTpovicrso .
P12.29 B ylLIAVI-BENOMbIA 1: pesepBHOE YCTPOICTBO 0-3 2 3
2: OCHOBHO€ YCTPOMCTBO
3. BEJOMOE YCTPOMCTBO
Ycunenuwe OYHKLMOHANbHbIA
P12.05 MCTOHYIEG OTIOP- 10 01.100,00 0,01-100,00|0A BEAVRETOonenyioniee
yacT. BeAOMOro yCTpoiicTBa
ycTpoWcTBa HegenCTBUTENEH.

Cpean Hux P12.05 B oCHOBHOM 0fecneynBaeT MOCTOSHCTBO JWHENHONM ckopocT GapabaHa, NpUBOAMMOrO B
OBWXeHVe Befyllen W BemoMOM MaluvHamu.JIHelHas ckopocTb GapabaHa 3aBWCUT OT MEepeaaToyHoro yucna

penykTopa v paguyca bapabaHa. MacTepa HacTpauBaTb He HyXHO, HO HY)XHO HacTpauBaTb BEAOMOTO.

Paguyc pormka
BeAyLero 3ame/neHue BeayLLero
Benomoe ycTpoiicTea ycTpoiicTea
YCTPOWCTBO = 1.00
P12.05 Paauyc pormka 3ameyieHue BEIOMOTO
BEAOMOTO ycTpoicTea
yCTpomncTBa

1. Ecnm BO Bpemsi 3anycka coobliaeTcs O neperpyske MO TOKY, YacTOTy 3anycka MOXHO COOTBETCTBYIOLLMM
00pa3som yBenMumuTb.
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2.

4.

CKOPOCTbIO NOKa3aHa Ha PUCYHKE HMXE.

Cem )

A

Crabunusaums paboTbl
V//F BegyLuero, BeAOMOro
YCTPOWCTB

v

/ameHsieT HanpaBneHue
BpalLeHns aBuraTens
NPy HEKOPPEKTHOM
3Havernn P00.18.

A

ABTOHacTponKa npu
OTKITIOYEHHOW Harpy3ke
P00.20

A

Bbibop cnocoba
ynpasneHust
P00.00 BekTopHbii
peXuUM

Beayuwiee yctpoiicTBO

Ecnu BbIxogHOW TOK Bedyllen 1 BegOMOW MallMH CUMbHO Konebnetcs Bo Bpemsi paboTbl, Bbl MOXETE TOYHO
HacTpouTb P08.25 = yacToTy perynupoeaHus cnaga ¢ Lwarom perynuposkn £0,1 u.

Ecrnv OTKNOHEHWE BLIXOAHOTO TOKA BEAYLLEro M BELOMOrO BO Bpemsi paboTbl BENMKo, Beaombin P12.05 mMoxHO
TOYHO HacTpouTb ¢ Wwarom perynuposku £0,001. Eciv BbIXOLHOW TOK BELOMON MaLUMHBI MEHbLUE, YeM Y FMaBHON
MaLUWHbI, Bbl MOXeETE yBenuuntb P12.05, B npoTuBHOM cnyyae ymeHblinte P12.05. BeinonHuTe perynuposky Ha
XOOCTOM X0fy, 4TOBbI BbIPOBHSATL BbIXOAHOM TOK, M CTAapalTeCh He PETYNMPOBaThL BEMWUYMHY crniada.

PaccuuTaiite 4acToTy CKONbXEHUS M MONYYMTE CTAPTOBYIO YaCTOTY.
7.9.1.2 BeKkTOopHOE ynpaBneHue
Brok-cxema 3TanoB OTNagKv BEKTOPHOTO YNpaBneHUst CKOPOCTLI0 BEAYLIErO M MOAYMHEHHOTO BEKTOPHOTO YNpaBneHus

Begomoe yCTpoMCTso—i

P00.05
Pexum ckopocTy
BELOMOrO YCTPOiCTBA

v

HacTpoiika noBbILleHNs
4acTOTbl BEL,OMOTO
yctponctea P12.05

Hacrpoika cnocoba
OMyCKaHus
P08.28

v

HacTpoiika YacToTbl
OnyckaHus BegyLLero,
BEAOMOTO YCTPOMCTB

P08.29/P08.30

v

(e

BBeneHune n npumeHeHne yHKUNIA
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Bo-nepBblIx, raBHas MallMHa U BeaoMas MallmHa JOMMkHbI paboTaTh CTabunbHO B KaXA0M YacTOTHOM AnanasoHe V/F
B aBTOHOMHOM pexume 1 HabntoaaTb 3a HanpaBneHWeM BpalleHus asuraTens, 4tobbl 06ecneynTb CornacoBaHHOCTb
HanpaBneHUs BpaLLeHMsl. BbINOMHATLCS Mepeq 3anyckoM B BEKTOPHOM pexume. B COOTBETCTBMM C AMaMETPOM
BeayLLero 1 BEAOMOrO POSIMKOB YCTAHOBUTE KOIMPQULMEHT YCUIEHWNS OMOPHOM 4acTOTbl BeJOMOW MalmHbl = R
BeayWM/R BeAOMBIN, YCTAHOBWTE YacTOTY cnaja BedyLlero U Be4OMOro YCTPOMCTBA, 0BbIYHO YCTaHABNMBAEMYHO Ha
1 Ty, n 3TO 3HaYEHNE MOXHO TOMHO HACcTPOWTb, KOTAa BEAYLUMIA M BEAOMbINA POMNMKM TOK MOAYMHEHHOrO YCTPOACTBA

konebneTcs.

®YHKLUMOHANBHbIN Moapo6Hoe onucaHue | inanasoH | OcHoBHOe Bepomoe
HaumeHoBaHue . y y
Kon napameTpoB HacTPOMKN | YCTPOMCTBO YCTPOMCTBO
0: pexum ynpaBnexus ¢
BEKTOPOM yNpaBneHust
1: aCUHXPOHHbI
P00.00 Bbi6op cnocoba  |BekTOpHbIN pexum be3 PG 0-3 ) Kak v y Bemywero
' YNpaBNeHUst  |2: CUHXPOHHBIA BEKTOPHBINA yCcTpoiicTBa
pexum 6e3 PG
3. BEKTOPHOE YynpasreHne
cPG
0: pexum ckopocTu
1: peXUM KpyTALLEro
MOMEHTa
P00.05 Pexum nepegaun |2: pexumm cmpoc;m 03 0 9
CKOpPOCTU BEOMOrO YCTPOWCTBa
3: pexum KpyTsLLero
MOMEHTa BeOMOro
ycTpoiicTBa
P00.16 Bpens YCKOPEHH | 1 3600,0c 0,1-3600,0 |100,0c Kak u y Bepylero
1 yCTponCTBa
P00.17 Bpews |, 1 3600,0c 0,1-3600,0 |100,0c Kak u y Bepywero
3ameqneHus 1 YCTPOMCTBA
0: oBMxXeHue no
HanpaBeHno No
Boibop YMOYaH1io 7.9.1.1Cxema |7.9.1.1Cxema
P00.18 Hanpaenexus  |1: ABWXKEHME no 0-2 yNpaBreHns  |ynpaBneHus
BpaLLeHus obpaTHOMY HanpaBneHuo pasgenom V/F  |pasgenom V/F
2: 3anpeLlaeT ABWxKeHue ¢
obpaTHbIM BpaLleHnem
0: npsimoi 3anyck
1: NOBTOPHbIN 3anyckK
PO1.01 Pesm nycka nocne TOPMOXeHUs 0-2 0 Kak n y BeoyLLero
MOCTOSIHHOIO TOKa YCTPOMCTBA
2: oTCnexXmBaHue
CKOPOCTM M Nepesanyck
P01.02 Hactoranyeka 1 10 00y 0,00-10,00 |0,5My Kai 1y seayujero
MOCTOSIHHOIO TOKa yCTpoiicTBa
Bpews Kak 1y BegyLero
P01.03 nogaepxanus  |0,0-50,0c 0,0-50,0 |4.0c y
yCcTpoiicTBa
4acToThl NycKka
Bbi6op cnocoba |0: ocTaHoBKa ¢ Kak u y Begywero
P01.09 OCTaHOBKM 3ame/IeHnem 0-1 1 g
. ycTpoiicTea
ycTpoiicTBa  |1: 0CTaHOBKa NO MHEPLK
P02.00 Tun geuratens 1 |0: A 0-1 YcTaHoBUTb YcTaHoBUTb
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®YHKLMOHANbHbIN Moapo6Hoe onucaHue | AnanasoH | OcHoBHoe Bepomoe
HaumeHoBaHue . . .
Kop napameTpoB HaCTPOIKN | YCTPOICTBO YCTPOICTBO
1: CUHXPOHHbIV ABUraTeNb COrnacHo COrnacHo
nacnopTHoOM nacrnopTHOM
Tabnuyke Tabnmyke
YCTaHoBUTb YCTaHOBUTb
P02.01 Hom. mowwHocTb 450000487 450000 COrNacHo ] COrNacHo ]
Al 1 nacrnopTHOM nacrnopTHOM
Tabnnyke Tabnnyke
YcTaHoBUTb YcTaHoBUTb
Hom. yactota 0,01 M'u-P00.10 (makc. 0,01-P00.1 |cornacHo CcornacHo
P02.02 . .
A1 yacrota) 0 nacnopTHoM nacrnopTHoOM
Tabnuyke Tabnmyke
YcTaHoBUTb YcTaHoBUTb
P02.04 Hom. HanpshxeHwe 0-20000B 0-20000 COrNacHo ] COrNacHo ]
A1 nacrnopTHou nacropTHoM
Tabnuyke Tabnmyke
YcTaHoBUTb YCcTaHOBUTb
P02.05 Hom. Tok AT 1 |0,1-1000,0A 0,1-1000,0 |COrMACHO. - jcornacHo
nacrnopTHOM MacnopTHOM
Tabnnyke Tabnnyke
B cootBeTcTBMM |B COOTBETCTBUM C
C HacTPOWKON  [HACTPOMKOM
nacnopTHoOM nacrnopTHOM
Tabnunyku, ecnu [Tabnuyku, ecnu Ha
Ha NacnopTHOM |MacnopTHOM
Howm. ckop.
P02.03 0,1-1000,0A 0,1-1000,0 |Tabnunuke HeT  |Tabnuuke HeT
BpaLeHus All 1 y y
HOMWHAMNbHOW  |HOMUHANBHOM
CKOpPOCTH, CKOpPOCTH,
obpaTutecb Kk |obpaTuTeCh K
NPOM3BOAUTENIO |MPOU3BOAMUTENIO
JBuratens. aBuratens.
P04.01 TIOBBILIGHWE KOVT. | 1 1610,0% 0,0-10,0 [0,0% Kak 1y eenywiero
MOMeHTa YCTPOMCTBA
P08.25 Kowrpone 5 040,001y 0,00-10,00 1,00 Kai 1y seayujero
onyckaHus YCTPOMCTBA
bakTop raweHus 7.9.1.1Cxema |7.9.1.1Cxema
P13.15 konebanumi Hus. |0-100 0-100 |ynpaBneHus  |ynpaBneHus
4acToT pasgenom V/F  |pasgenom V/F
bakTop raweHus 7.9.1.1Cxema |7.9.1.1Cxema
P13.16 konebaHui Boic. |0-100 0-100 |ynpaBneHus  |ynpaBneHus
4acToT pasgenom V/F  |pasgenom V/F
Touka
P13.17 PasTPARMHEHR ) 00-120,00y 0,00-120,00|15,00My Kakw y senyujero
raleHus YCTPOMCTBA
konebaHumn
0: ogHo Beaylee
P12.29 Hactpoika Tun  |yCTponCTBO 03 9 3

BeayLLMA-BE4OMbI

1: pe3epBHOE YCTPOICTBO
2: OCHOBHOE YCTPOCTBO
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®YHKLMOHANbHbIN Moapo6Hoe onucaHue | AnanasoH | OcHoBHoe Bepomoe
HaumeHoBaHue . y .
Kon napameTpoB HacTPOMKN | YCTPOMCTBO YCTPOMCTBO
3. BeOMO€ YCTPONCTBO
OYHKLMOHANBH
Bpems BOMH. bliA Ko
P12.02 (pAnIbTPA 3AMPOCA | 1 e 3 0,00-655,35|°CAVWETO g o6
BELOMOr0 ycTpoiicTea
ycTpoincTBa HeaelicTBUTENE
H.
OyHKUMOHANBH
Ycunenve bl KOO
P12.05 MCTOTRNR OTOP- 1 01.100,00 0,01-10000H enenyouee
yacT. BeI0MOro yCTpoicTBa
ycTpoicTBa HeaelicTBUTENE
H.

Cpean Hux P12.05 B OCHOBHOM 0becrneyMBaeT MOCTOSHCTBO JMHENHOM ckopocTi GapabaHa, NpUBOAMMOMO B
OBWKeHVe Bedyllen W BemoMON MaluvHamu.JIHeliHas ckopocTb OapabaHa 3aBWCUT OT MEepeaaToyHoOro yucna
pepykTopa u paguyca 6apabaHa. Mactepa HacTpanBaTb He HY)XHO, HO HYXHO HacTpauBaTb BE4OMOrO.

Paguyc ponuka

BeJyLlero 3ameneHue BeyLlero
Benomoe _ yCTpoOncTBa yCcTponcTaa 100
yctpoincteo P12.05 ™ Paguyc ponwuka 3amenneHne BeJOMOro '
BEJOMOro ycTponcTea
yCcTponcTBa

Ecnm Bo Bpems 3anycka coobLiaeTcs o neperpyske mo TOKy, YacToTy 3amycka MOXHO COOTBETCTBYHOLMM 0Opasom
YBENUUMTb. [1Ns KaTKOB ¢ 6OMbLLON MHEpLMEN MPONOPLMOHANBHBIN KO3MULMEHT PerynMpoBaHns CKOPOCTH 1 MOXHO
COOTBETCTBYHOLLMM 00pa3oM YMEHbLUMTb, @ BPEMS WHTETPUPOBAHMS KOHTYpa CKOpPOCTM 1 MOXHO yBenuuntb. Kak
INABHYH, TaK W NOAYUHEHHYIO MaLLMHY He0BX0AMMO MOAN(ULMPOBATb, YTOOLI 0BECTeYUTb COrNacoBaHHOCTb.

DyHKUMOHANBHbIN HanmeHoBaHme Moppo6Hoe onucanue Ownana3soH Mo
koA napameTpoB HaCTPOWKM | yMONYaHMIO
P03.00 ASR Koapep. 0-100 0-100 5
NPONOPLMOHANBHOCTY 1
P03.01 Bpewms MHTErpUpoBaHs |y 4 46 o 0,01-10,00 0,10¢
KOHTypa CkopocTy 1

7.9.2 XecTKoe coeanHeHue

Briok-cxema 3Tama OTNafKku YNpaBNeHWs BEKTOPHbIM KPYTALWWM MOMEHTOM BEAyLIEro BEKTOPHOTO YMpaBNeHMs
CKOPOCTbIO MOKa3aHa Ha PUCYHKE HKe.
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C e
v

Crabunusayus pabotsl VIF
BeZyLLero, BeJOMOro yCTpOoiCT8

v

V3ameHsieT HanpasneHxne
BpalLeH1s ABuraTens npu
HekoppekTHoM 3Hayernmn P00.18.

v

ABTOHacTpoIika npn
OTKINIO4YeHHON Harpy3ake P00.20

v

Bbibop criocoba ynpasneHust
P00.00 BekTopHbIit pexim

Benomoe yctpoiicTeo

Benyuee yctpoitcTeo

P1200 o P00.05
D p €KUM KpYTALLEro MOMeHTa
Bbi6op Tvna BeAyLLmit-BeJOMBIN BEOMOTO yCTPOACTEA
P12.01 YcTaHaBnuBaeT KO uUneHT
Cuman 3anaHus Begylero YBEIMYEHS CNpaBOYHOrO
yCTpOiiCTBa KpyTALLero momenTa P12.06

e

B pexume rnaBHOA BEKTOPHOW CKOPOCTM, PEXMME MOAYUHEHHOTO BEKTOPHOMO KPYTALLEr0 MOMEHTa U aBTOHOMHOM
pexume V/F paboTaet ctabunbHO B KaxaoM AuanasoHe yactor. Criegute 3a HanpaBneHWEM BpalleHus, 4ToObl
obecneunTb COrMacoBaHHOCTb HanpasneHns. OTKMoYUTe Harpy3ky M BbINOMHUTE camoobyyeHue napameTpos. B
COOTBETCTBMM C MOLUHOCTbIO MpeobpasoBaTenst «BeayLMN-NOAYMHEHHBINY YCTAHOBUTE KOIMPAUUMEHT yCuUneHus
OMOPHOrO KpYTSILLEro MoMeHTa Begomoro = P Begomoro/P BeayLuero. Korga Tok BeayLLero-nogYMHEHHOo konebneTes,
napameTpbl Pl KOHTYpa rmaBHOM CKOPOCTM MOTYT ObITb M3MEHEHBI. OTPEryNMpOBaH.

®YHKLMOHANBHbIN HaumeHoBaHMe Moapo6Hoe onucaHue Lluana3f>H OCHO?HOE Benovmoe
Kopg, napameTpoB HAaCTPOMKMN | yCTPOMCTBO | YCTPOMCTBO

0: pexum ckopocTu

1: PEXUM KPYTALLETO MOMEHTA

Pexum nepefauu |2: pexxum CKopocTy BELOMOrO

P00.05 , 0-3 0 3
CKOpOCTH yCTponcTBa
3: PeX1M KpyTALLEro MOMeHTa
BEJOMOr0 YCTPOICTBA
KoHTponb Kakuy
P08.25 0,00-10,00ry 0,00-10,00 |0,00My BeAyLLero
OnycKaHus 1
yCTponcTBa
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7.10 CMHXPOHHOE nepeknoyYeHne

7.10.1 Nepekn.4eHne Ha CeTb C CUHXPOHU3NPYIOLUUM PEAKTOPOM

YHuBepcanbHas BbICOKOBOMbTHAs CUCTEMA PErynupoBaHus CKOPOCTM C nepemeHHol Yactotoin Goodrive5000 moxeT
BbIMONHATL CUMHXPOHHOE W 6€3 MOMeX NEepeknioyeHne Mexgy pexumamu paboTbl C MPOMBILLNEHHON YacTOTON W
paboToit C NepemMeHHON YacToToin. Koraa npeobpasoBaHne 4acToTbl MEpekToyaeTcs Ha NMPOMBILLIEHHYI0 4acToTy,
cucTeMa YaCTOTHOTO YMpaBfieHWs perynupyet chasy, YactoTy M ammniuTygy BbIXOAHOrO HanpsikeHus. Korga oHo
COOTBETCTBYET WUCTOYHWKY MWUTAHWS MPOMbILLIIEHHOW YacTOThbl, OHA NepekrioyaeTcs Ha paboTy ¢ 4acToTol CeTu ¢
HeBOoMblIMM BO3AENCTBMEM; MPU NEPEKMIOYEHUMM C MPOMBILLAEHHOW YacToTbl Ha MY cucTema aBTOMaTMUeECKM
OTCINEXMBAET TEKYLLYI0 CKOPOCTb ABUraTens, a 3aTem nepekniovaetcs Ha MY, OyHKUMS CUHXPOHHOMO NEPEKMOYEHNs
aBTOMATMYECKM peanuayeTcs Yepes pacnpegenurenbHbii Wwkad, obecneunBas HagexHyo paboTy U He3HauMTENbHOE
BNUSHWE Ha ABuraTenb.Ee MOXHO MCMonb3oBaTb B CUTyaUWsiX, KOTAA OfHA CMCTEMA YNPaBMEHUS CKOPOCTbIO C
nepemMeHHON 4acToTOM NpUBOOMUT B AENCTBME HECKONbKO ABWraTeneil, Hanpumep, B CUCTeMax nojayn BOAbl C
NOCTOSAHHBIM AaBMEHUEM.

MMockosbKy Mexay KOHTYpoM OBHapyxeHust 1 hakTnieckoin hOpMON CUrHaNa 3NEKTPOCETHU CyLIECTBYET BHYTPEHHEe
OTKIIOHEHWe yrna, HeobX0AMMO BLIMOMHUTL CamoobydeHe yrma KommeHcauuu. OTanbl OTNadku cregylowme (Ha
npuMepe pacnpeaenuTenbHoro Wwkada 1):

1. Hacrponka P15.03=1: ¢ CUHXPOHHLIM NEPEKNIOYEHNEM PEaKTUBHOMO CONPOTUBNEHMS

2. YcraHosute P15.21=0MUH W yCTaHOBUTE BpEMS 3afepXKW CUHXPOHHOTO nepeknioyeHns dasbl Ha 0 mMuH.Bo
BPEMS CUHXPOHHOTO MEpeKNoveHnst BymeT BbIMOMHATLCA TOMbKO has3oBas CUHXPOHW3ALMS, a BKIKYEHWE
MPOMBILLTIEHHON YaCTOTbI BbINOMHATLCS He ByaerT.

3. Korma MY pabotaer, BbinonHuTE KomaHay «[peobpasoBatenb B 4acTOTy CETU», YTODbI BbIMOMHUTL
CUHXpOHM3aumMio asbl. Ecnmu pabovas yactota MY Hmke 35 I, oH He OyaeT pearMpoBaTb Ha KOMaHgy
«MepeKmnYEHne Ha NPOMBILLNEHHYI0 YacToTy». OTkpoiite Mactepckyto INVT u cnegute 3a (popMON BXOQHOMO U
BbIXOZHOIO HaNPsHKEHNS.

4. Yepes HekoTopoe BpeMsi nocie 6rokupoBku asbl Heobxognumo npoBeputb P15.26 (koM. wkad) 1 CMHXPOHHO
nepekmntoyaeT akTUYECKMiA Yron OTKMOHEHNS), €CTb NN YroN OTKIOHEHMS.

5. Boiberom [0 OCTaHOBKWM, a 3aTeM YCTaHOBMTE KOMMEHCALUMK Yrfa CUHXPOHHOTO  MEpEKNoYeHus
pacnpegenuTensHoro wkadga 1. P15.22 = Tekywlee 3HayeHne + P15.26. 3HauyeHne Tekyllero 3HauyeHws no
YMOIYaHMIO COCTaBNAET 4°,

6. BoccraHosute gna P15.21 3HayeHWe MO yMOMYaHWIO, KOTOPOE Takke MOXHO COOTBETCTBYOWWMM 06pa3om
OTPErynupoBaTh B 3aBUCUMOCTM OT MECTA YCTaHOBKM.

®YHKLMOHANBHbIN [nana3oH Mo
HaumeHoBaHue Moapo6Hoe onncaHue napameTpoB .
Kop HAaCTPOMKM  |YMOMYaHNK

0: CUHXP. NepeknoYeHe oTKN
1 C CMHXPOHHBIM NEPEKTTHYEHNEM
CuHXp. nepekntoyeHne
P15.03 BT PEaKTUBHOTO COMPOTMBIEHNS 0-2 0
2: 63 CHHXPOHHOIO NepeKnoYeHNs
PEeaKTUBHOTO CONPOTUBIEHMS

Bpems 3agepxku
BrokupoBaHus asbl
MPY1 CUHXP.
nepekIIoYeHny
Yron komneHcaLuu npu
P15.22 CuHX. nepeknioyeHnn  |-200,0 go 200,0° -200,0 no 200,0 12,0°
KOM. LKadpa 1
Yron komneHcauu npu
P15.23 cuHX. nepeknoyeHnn  |-200,0 go 200,0° -200,0 no 200,0 12,0°
KOM. Lkada 2
Yron komneHcawuu npu
P15.24 CuHX. nepeknioyeHun  |-200,0 go 200,0° -200,0 no 200,0 12,0°
KOM. Lkada 3
P15.25 Yron komnexcauun npu |-200,0 go 200,0° -200,0 no 200,0 12,0°
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®YHKLMOHANbHbIN
Koa

Ownana3oH Mo

HanmeHoBaHue Moppo6Hoe onucaHne napameTpoB .
HaCTPOWKN  |YMONYaHMIO

CUHX. NEPEKIIOYEHNN
KOM. LuKada 4

P15.26

Yron akT. OTKIOHEHNS
npu CUHXp. nepekn. kom. |0-65535° 0-65535 0°
wkada 1

P15.27

Yron ¢hakT. OTKIOHEHMS
npu CUHXP. nepekn. koM. |0-65535° 0-65535 0°
wkada 2

P15.28

Yron akT. OTKIOHEHNS
npu CUHXp. nepekn. kom. |0-65535° 0-65535 0°
Wwkada 3

P15.29

Yron ¢haKT. OTKNOHEHWS
npu CUHXp. nepekn. kom. |0-65535° 0-65535 0°
wkada 4

Ecnm Bo Bpemsi nepeknioveHns ¢ MY Ha NpOMbILMEHHY YacTOTy coobLlaeTcsl O neperpyske no TOKYy Wiu
nepeHanpsiKkeHun arperata, MOXHO nonpobosatb oTperynupoeats P15.22 ¢ warom 0,2° (MpuopnTeT yBENUYEHUs yrna
KOMMeHcaLm) 1 NonbITaTbCs NOLAEPXKMBATBL MUK TOka B 1,5 pa3a BonbLue nukoBoro Toka M4. Ecnu nepekntoyeHue He
yaanock, cneayrowe Tpu napametpa (P15.21, P15.33, P15.34) MoxHO OTperynupoBaTh COOTBETCTBYHOLLMM 06pa3om:
YeM MeHblle TOYHOCTb CTabunuaauuu, Tem OONblle BpeMs NOALEepXaHWs CTabWUnbHOCTW, TEM BbIlE TOYHOCTb
(ha3oBOM CMHXPOHM3aLMM U TeM MeHblue BnusHue. OaHako npu konebaHusix B 3MeKTPOCeTU CUHXPOHM3aumus a3
MOXET He cpaboTaTb.

Puc. 7-8 CuHXpOoHHas KOMMYTaLMOHHas NPOBOAKa

[ OnekTpoceTb
MPOMBbILUNEHHON YaCTOTbI

CONpPOTUBNEHNA

\
\
\
| QS1
\
\
\ KM1
\
\
L - _
1
lMepexntoyenne |
4acTOoTbI BbICOKOTO
HanpsKeHIs } Wkacp
Cwucrema ynpaBnexus ‘ fannaca
\
ffffffffffffffffffff 1 \
KMO \
\
\
\
\
\

LLikac peakTBHOrO

[
\
\
\
\
\
\
[
[
\
\
\
\
\
[
[
\
\
KM3 \
\
\
[
[
\
\
\
\
\
[
[
[
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Puc.7-9 Mpouecc nepekntoyeHs Ha NPOMBbILLIEHHYIO YacToTy

BkntoyaeT CuHXpOHHOE
nep exnto4e H1e pe akTuBHOro
COMpO TUBIEH Us

(P15.03=1)

Pabovas yactota >
5y

BbINonHsieT nep emeH Hyto
orpaHky

v

BbinonHsieT ceepky
o4epefHOCTM (ha3

v

CornacoBaHHOCTb
nocneso BaTensHo CT1
a3

Henonapgka
nocnenoBaTenbHoCTH (a3

MonyyaeT vyacrory
anekTpoce™ u fobasnset
pab. yacToty B arekTpoceTh

v

[HocTurhyto

Bpe Msi 3aep k1 npu

CHHXPOHM3aLMK tha
P15.21

fa Coobuenre asapum

WUnu curHanusauymn

Het

Bbinonkset chasosyto
CMHXPO HU3aLW 0 3N KTpoceTn

BbINONHEHbI i ycnosus
a30BO Vi CUHXPOHM3aLMU?
(P15.32, P15.33,

CWHXPOH M3n poBa HHOE
NOAKNYe He KOHTaKTo pa
Asapua
KM3 (Bkn), KM1, KM2
(BbIKI)
‘*/ KoHey /~
R HaumeHoBaHue MoapobHoe onncaHue napameTpoB flnanasoH e
KoA P P P HacCTPOWKN |yMONYaHUIO

0: CHHXp. NepekntoYeHne oTkn

1: C CMHXPOHHbIM NEPEKMYEHNEM
P15.03 CuHXp. NepekmntoyeHne BKN |peakTUBHOIO COMPOTUBIEHUS 0-2 0
2: 6e3 CMHXPOHHOIO NepeknYeHms
peakTUBHOrO CONPOTUBIEHNS
P15.21 Bpewmsi 3agepxkm 0-120MuH 0-120 2 MVH.
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DyHKUMOHANBHbIH
KOA,

[OunanasoH Mo

HanmeHoBaHu Mn H nucaHue napameTpoB <
auMeHoBaHue 0ApobHoe onncaHue napameTpo HACTPOMKN | yMONaHMIO

Brok1poBaHus dasbl Npu
CHHXP. NEPEKITIYEHNM
Koadh. BOnH. ounbTp. npu
P15.32 CWUHXPOHHOM 1-20 1-20 4
NepeKIIYeHnH
ToyHoCTb cTabunusalmm
P15.33 Brokuposku dasel npu  [1-500 1-500 200
CUHXP. NEPEKMYEHUM
Bpemsi nogaepxkm
P15.34 crabunusaumm npu cuuxp. [0,1-100,0c 0,1-100,0 4.0c
nepekyeHu

7.10.2 NepekntoyeHne Ha ceTb 6e3 CMHXPOHU3UPYHOLLEro peakTopa

OnekTpuyeckasl CTPYKTYpHas CXema CTaHAApPTHOTO CMHXPOHHOTO MEepekriodeHns «oauH K ofHoMy» Be3 peaktopa
BLIFNSAANT cneaytowmm obpasom: Puc. 7-10 nokasaHo.

B TeueHue Bcero npouecca MepekntoyYeHus nogaya BXOLHOTO HAMPSKEHWS BbICOKOBOMbTHOM LWMHbI 2, CUrHAmb
ynpaBrneHus pasMmblkaHeM 1 3aMblkaHWEM KOHTAKTOpa, CMrHanmbl oBpaTHOM CBsSiaW KOHTaKTOpa W pyOunbHUKa
OCYLUECTBNSIOTCS NYNbTOM YNpaBreHUs pacnpeaenuTenbHoro Wwkaga. JT0T MeTod MEpeknioyYeHnst B OCHOBHOM
MOAXOANT ANS Harpy3ok ¢ GOMbLLON MHEPLMEN, TaKVX Kak BEHTUMATOPGI.

Puc. 7-10 DnekTponuTaHue ¢ NepeknioYeHeM Ha NPOMBILLMEHHYH YacToTy
Be3 crabunuaatopa Tvna «OQHO YCTPOMCTBO YNpaBnseT AByMs»

OnekTpoceTb
MPOMBILLIIEHHON YaCTOTbI

|
|
|
|
|
| st
|
|
L KM
|
|
|
|
|
R I \
|
|
|
. _llikadp
| Gaitnaca
[NepeknioyeHue I
4acTOTbI BICOKOTO |
HanpsKeHs !
Cwcrema ynpaBnenus !
! KM3
|
|
|
|
|
|
|
|
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CHavana HeobX0aMMO BbINOMHNTD caM006yqu|/|e BpeMeHU AENcTBus pacnpegenntenibHoro mkadaa n caM006yqu|/|e
CKOPOCTK NafeHna 4acToThbl asuratens.Ha npumepe pacnpenennTenbHoro umadaa 1 npouecc BbIrnaanT cneayowmnm

obpasom:
ABTOHaCTpoOIKa npum paboTe =
KOMM. LLKacha ABTOHACTpOIKa Mpu
CHIKEHUW paboyeit 4acToTbl
la v
oum. wkap B Hacrpoiika
HalLeil cTaHaapTHOM at
KoMnrekTaLum P00.20=3
Het
[Nocre roToBHOCTM BbIC.
! Hacrpoiika P00.20=4 “a”p""‘eg'{‘)ﬂrﬂaﬁma Ha
Bpewms gencrausi Komm.
Llkacpa P15.13 L v
pumersemoe 3HaueHre no
ymonyanuio 90 mc YacroTa nepemeHHom CeobogHas
orpaHK/ B pexume oTnagku OCTaHOBKa
Bpewmsi gencremns Komm. P15.09
Wkacha P15.13 ABTOOGHOBNEHNE BMECTE C
AsTOOGHOBNEHNE P15.17

I v
{ Kove > ( Kowey >

MpoLecc CUHXPOHHOMO MepekmtoyeHnst 6e3 peakTWBHOrO COMPOTUBMEHWS BbIMMSAAMT chedylolmM obpasom: ecnu
MMNYNbCHBIA TOK CIMLLIKOM BENWK BO BpeMs mpouecca nepekmnioyeHns, P15.22 MOXHO COOTBETCTBYHOLUMM 06pa3om
YBENWUYMTb, a LLIAr yBENMYEHUS COCTaBMAET OKONo 1°.
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BKNIoYaeT CUHXPoHHOE
NepeKioyeHne peakTUBHOro
COMpOTHBNEHUs
(P1503=1)

Paboyas yacTota >
35Ty

BbinonHsiet
nepemeHHYH0 orpaHky

v

BbinonHsieT cepky
ouepeaHocTH a3

Heronanka
nocneaoBaTensHoCTH
a3

CornacoBaHHOCTb
nocrnefoBaTenbHoOCTH
a3

Mony4aeT 4acToTy anekTpoceT! 1
nobasnseT pab. yacToty
K YacToTam 3rneKTpoceTh

[octurhyTo

BPEMS 3a/1ePXKV Npy

CUHXPOHU3aLWMN ¢ha3
P1 52L4

Ba | Coobiuetue asapmt um
CArHanM3aUum

Her

BuinonHaet chasosyio
CMHXPOHW3aLWI0 3NEKTPOCeTH

Het

OBHapyxeHo,
470 BbIXOfiHOE HanpsbkeHue MY oTcraeT
OT yrma KOMMEHcaLMK HanpstkeHust
cetn P15.22

Mo nopsinky KM3 (Bbikn),
KM5 (Bkn), KM1 (Bblkn)

4>< Koedy

HaumeHoBaHue Moapo6Hoe onucaHue napameTpoB

A

OYHKUMOHANbHBbI
koA

Ounana3oH Mo
HaCTPOWKN | yMOMYaHMIo

0: cuHXp. NepeknoYeHne oTkn

1: C CUHXPOHHbIM NEPeKNIOYEHNeEM
P15.03 CUHXP. NepekmntoyeHmne BKN |PEeakTUBHOMO COMPOTUBIEHMS 0-2 0
2: 6e3 CMHXPOHHOTO NEPEKITIYEHMS
PEaKTUBHOTO COMPOTUBIIEHNS

CHuxeHne 4acToTbl

P15.09 0,00-50,00My 0,00-50,00 | 0,00y
gsuratens 1 B koM. Lwkady

P15.10 CHibkeHue Yactotel |4 4 54 oo, 0,00-50,00 | 0,00y
ABuratens 2 B Kom. Lkady

P15.11 CHibkerwe wacTotl g 6 g4 o, 0,00-50,00 | 0,00y
ppuratens 3 B KOM. Lkady

P15.12 CHipKeHwe wacToTel |4 06 54 0,00-50,00 | 0,00y

Jpuratens 4 B koM. Lwkady
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®yHKUMOHANbHbIN [nana3oH Mo
o HaumeHoBaHue Moppo6Hoe onucaHue napameTpoB HACTPOVIKM | YMORYZHMIO
P15.13 Bpewma AGUCTBIS KOM. | 300y 0-300 90mc
wkada 1
P15.14 Bpews AGHCTBIA KOM. | 36016 0-300 90MC
Lkada 2
P15.15 Bpewma AGUCTBIS KOM. | 300y 0-300 90mc
wkada 3
P15.16 Bpews ASHCTBIA KOM. | 36116 0-300 90mc
wkadga 4
P15.17 TOKKpYT. MOMEHTA KOM. |1 1 5163 50 0,0-6553,5 0,0A
wkada 1
P15.18 TOKKpYT. MOMEHTA KOM. |, 1 5553 50 0,0-6553,5 0,0A
Lkada 2
P15.19 TOKKpYT. MOMEHTA KOM. - |1 1 5163 50 0,0-6553,5 0,0A
wkada 3
P15.20 TOKKpYT. MOMEHTA KOM. |1 1 63 5 0,0-6553,5 0,0A
wkadga 4
Bpems 3agepxku
P15.21 OnokupoBanust chasbl npu |0-120MuH 0-120 2 MWH.
CUHXP. NEPEKIoYeHIUN
Yron komneHcaLum npu -200.0 20
P15.22 CUHX. nepekroyeHnn kom. |-200,0 go 200,0° M 12,0°
200,0
wkada 1
Yron komneHcaLum npu -200.0 20
P15.23 CHHX. nepeknodeHnmn kom. |-200,0 go 200,0° A 12,0°
200,0
Lwkadga 2
Yron komneHcauun npu -200.0 10
P15.24 CUHX. nepekoyeHnn kom. |-200,0 go 200,0° e 12,0°
200,0
wkada 3
Yron komneHcaLum npu -200.0 20
P15.25 CUHX. nepekoyeHnn kom. |-200,0 go 200,0° A 12,0°
200,0
wkada 4

7.11 ®yHKumMA GanWnaca CUNOBOW AYENKK

Cunosoi 6nok ¢ BbicokoBONbTHBIM MY umeeT dyHKUMM Barnaca: 6annac IGBT v Bannac koHTakTopa (Mo BbiGopy).
Korga «kakon-Hubygb 670K BbIXOAMT M3 CTPOS, CWMOBOM OrOK MOXET aBTOMATWYECKM OTKMHYATbCs, YTOObI
rapaHTpoBaTb, 4TO CMCTEMA PEerynupoBaHWA CKOpoCTM npeobpa3oBaHMs YacToTbl MpopjomkaeT pabotatb
HOPMarnbHo.

MpumeyaHue:

e  OGxop arperata MOXeT BbITb BbINOMHEH TOMBKO MPU YCIIOBMM, YTO ONTOBOMOKOHHAS CBSI3b arperata HaxoauTcs B
HopMme.

e  (O0xop yctpoictea: Cuctema 10 kB moxeT 0boiTI Makcumym ABe rpynmbl YCTPOWCTB, a cuctema 6 kB moxet
000WTI MaKCUMyM OfHY rpynny YCTPONCTB.

Baiinac 6noka genutcs Ha Tpu TUna - py4Hom bainnac, oBbblvHbIA aBTobainac 1 astobainac ¢ HemTpan. OTKIMOHEHNEM.
KoHKpeTHbI MeToA MOXHO ycTaHoBUTL Yepe3 P13.10 ans yctaHoBku pexuma Gaiinaca. P13.11 no3sonser yBuaeTh,
HaXoAUTCS NN Kax bl ONoK B cocTosiHWM 6ainaca.

CIETTIEENEIEL. HaumeHoBanue | lMoppobHoe onucaHue napameTpoB ﬂuanasP H Mo ymonyanuto
koA HaCTPOWKM
OyHKuma barnaca 0: pyuH. baitnac
P13.10 1: 06bIYHbIA aBTOGANNAC 0-2 0
tnoka o y
2: Garinac OTKMOHEHWS HeNTpanm

P13.11 Bbl0Op pydHOMO | 0t FF 0x000-0x1FF | [1OATBEPXAEHUE
Bannaca 6noka HanpsbkeHus MY
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PyuHoit 6aitnac: 6nok MoxHO 0601T1 Bo BpeMs paboTbl Mnu B pexuMe oxuaaHus.lpu nogade 3assku Boibepute Brok,
KoTopbld HeobxoaMMo O0BONTM B COOTBETCTBUW C (HaKTMYECKOW CUTyalMew, U BbiNOMHUTE O6XOA rpynmnbl U3 Tpex
BrokoB ogHoBpeMeHHO. Hanpumep, BpyyHyto oboinaute Tpu 6noka A6-B6-C6.

Puc. 7-11 Cxema py4Horo bainnaca
®

State of Unit: NotConfig.-Grey Norm.-Green Bypass-Yellow Fault-Re 8J

] (5] (5] (5]
= A r s =

[ g VT N

o] o) (] o]

Q

"y ] T )" — Gy =] " ey (] 0—G
L e\ e\ g s L. g 1L g UL sy

Cancel oK
|0:J\lanual bypass v M -
[ A N

O6blYHbIA aBTOMATMYeCKMiA Oadnac: npu BbIXoAe W3 CTpos Onoka cucTeMa MOXET aBTOMATMYECKn 00X0auTb
HeucnpaeHbIN B0k, HO Takke BygeTt 06xoanTb ucnpasHble 6rokK B To e rpynne. Ecnm B 6noke A1 npousoLuen c6oi,
KOTOpbIN He BbI3BaH CBA3bK BO Bpems pabothbl, MY aBTomaTnyeckn oboiget Tpu 6noka A1-B1-C1, u cuctema Bce
paBHO CMOXeET paboTaTb HOPMasLHO.

ABTOMaTMYECKMIA 00XO4 CMELLEHUS1 HEMTPanbHOW TOYKW: MPW BbIXOLEe W3 CTPOS YCTPOACTBA CHUCTEMA MOXET
aBTOMaTNYeCKM 0DONTM HeucrpaBHblii Ornok. Ecn Bo Bpems pabotsl B 6roke C2 npomsoiigeT cOOM, KOTOpLIA He
BbI3BaH CBA3bI0, MHBEPTOP aBTOMaThyeckn obonaet 6ok C2, u cucTema Bce paBHO CMOXET paboTaTb HOPMAILHO.

BoccraHoBnenne 6noka 6amnaca: Korma 6nok cuctemsl ¢ MY Haxogutcs B coctosHum Bainaca 6rnoka B Tpex
BblLLeyKa3aHHbIX CUTyaLsIX, Nocne peMoHTa Broka W onpegeneHns ero UCNpaBHOCTH, 60K MOXHO BOCCTaHOBMTL B
HopMarnbHoe cocTosiHve. MeTod BOCCTAHOBNEHWS 3aKM4aeTcs B TOM, YTODbI CHavyana u3MeHuTb pexuM obxoga Ha
py4HON 06x0A (nocne 3aBeplueHns moaudvkaumm Tpu 6noka B ogHon rpynne 6nokoB obxoaa OyayT OTKMOYEHb!, 1
COCTOsHMe OyaeT TakuM xe, kak Puc. 7-11 AHanoryHo), a 3aTeM HaXMuUTe KHOMKY obxofa u oTcyTCTBus 0bxoaa Ans
nepeknodeHus, Tpu Bnoka B COOTBETCTBYHOLLEN rpynne MOryT aBTOMAaTUYECKN BEPHYTHCA B HOPMArbHOE COCTOSHUE.
[MpOMEXyTO4HbIEe OnepaLum He NoBNMSOT Ha paboTy MY.
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8 CurHanusauuma HeucnpaBHOCTEN M aBapun

YHuMBEpcanbHasi BbICOKOBONbTHAs CUCTEMA PErynMpoBaHMst YacToThl BpalyeHust Goodrive5000 umeeT GoraTble W
nonHble (PYHKUMK 3aWuTbl M curHanmsaumu. [Mpu BbIXxoge M3 CTPOSi BbICOKOBOMBTHOM CUCTEMbI PErynmpoBaHus
YacTOTbl W PErynupoBaHNs YacTOTbl CUCTEMA MOXET YETKO YKasaTb HEMCMpaBHYl0 CUTyaLMo M aBTOMATMYECKM
BbINOMHUTL 3ALLMTHOE OTKMIOYEHNE, nofayy NuTaHus Gannac ycTpoiicTa U CUrHanM3auust B COOTBETCTBIM C YPOBHEM
HEUCNpaBHOCTY, W Aaxe (PYHKUMM OTKIIOYEHWs), Takie Kak BXOL BbICOKOTO HampsikeHws. Ha CeHCcopHoM 3kpaHe
0T0OPaXaloTCs  MHCTPYKUMM N0 CUTHamM3auwmu  HeucnpaBHOCTM W obliMe MeTodbl pearvpoBaHust Ha
HeucnpaBHOCTU.COrMacHo ykasaHusIM, 0TOBpaXaeMbIM Ha MHTEpPAElice CUrHaNM3aLmmu, MOXHO GbICTPO OnpeaenuTL
HEWUCNPaBHOCTb W MPUHATL COOTBETCTBYHOLLME KOHTPMEPSI.

HeucnpaBHOCTW YHMBEPCANbHOA BbICOKOBOMbTHOM CUCTEMbI PErynMpOBaHWS CKOPOCTW C PerynmpyeMomn 4acTtoTou
Goodrive5000 pensTcs Ha OBe KaTeropuu: HEMCNpaBHOCTW arperata M HEMCNPaBHOCTU CUCTEMBI.OWNOKM CUCTEMDI
Janee nogpasgensotcs Ha HeucnpasHocty ARM u HeucnpasHocTM DSP. WHpopmauumio, Takyl Kak Tvn
HEWCNPaBHOCTW 1 ee MECTOHAXOXAEHWE, MOXHO NPOCMOTPETL B NOAMHTEPCENCE 3annCK HEMCNPABHOCTEN OCHOBHOMO
MHTEepghenca CeHCOPHOro aKpaHa.

Ina HeucnpasHoro Ornoka Xn X (A/B/C) otobpaxaeT HeucnpaBHyw asy Onoka; n(1-12) otobpaxaeT nosvumto
HeucnpasHoro broka.

Cuctema 4aCTOTHOrO yMpaBMeHUs C BbICOKOBOMbTHbIM NpeobpasosateneM 4actotel Goodrive5000 Takke
npesocTaBnseT yHKUMIO curHanuaaumy. NMpn BO3HUKHOBEHMM UCKIHOYEHMS, KOTOPOE HELOCTATOYHO Pa3pyLUMTENbHO,
cuctemMa nogaet curHan Tpesors. CucTema He OCTaHaBMMBAETCS BO BPeMs MpoLecca TPEBOTW, HO MPOMCXOAUT
Tpesora. MHdopmauus o TpeBore MOXET ObiTb aBTOMATMYECKM COpOLUEHA CUCTEMOW, MIM MOMb3oBaTeNb MOXET
BPYUHYH COpPOCUTL TPEBOTY.

ABapuitHble CUrHarmbl YHMBEPCaNbHOM BbICOKOBONBTHON CUCTEMbI PETYNIMPOBaHMS YacToTbl U YacToTbl Goodrive5000
pa3gerneHbl Ha ABE KAaTEropuu: CUCTEMHbIE aBapuilHble CUTHamnbl U aBapuiiHble CUrHarmbl Ha ypoBHe arperata. Bbi
TaKkKe MOXETe NEerko MPOCMOTPETb TWM CUrHarna TPeBOTM B 3aMWCK XypHara onepauuil Ha rmaBHOM WHTepdeiice
CEHCOPHOTO 3KpaHa.

HemcnpaBHocm 0enaTca Ha TpU KaTeropumn:

CepbesHas HEWUCTPaBHOCTb: HEUCNPABHOCTb BbI3bIBAET CUTHAM TPEBOTW, OTKMKYAET MalUWMHYy W OTKMoYaeT nopady
BbICOKOTO HanpspkeHus. JTOT TUM HEMCMPABHOCTW He MOXeT ObiTb aBTOMAaTU4ECKM COpOLLEH cucTemoi u Tpebyet
PYYHOTO BMELLATENLCTBA.

He3HaunTenbHasi HeMCPABHOCTb; HEUCTPABHOCTL BbI3bIBAeT cpabaTbiBaHWe CUrHANM3aLym, OCTaHOBKY YCTPOICTBA,
HO 6€3 OTKMIYEHWUs BbICOKOTO HanpsikeHusi. B 4acTHOCTW, OTHOCMTCS KO BCEM OCTarlbHbIM HEUCPABHOCTSM, 3a
VCKIIOYEHNEM CEPbe3HbIX HEeUCTPABHOCTEN.

CurHan Tpesoru: Tonbko curHan Tpesoru, 6e3 oTknouYeHus. B yacTHOCTM, 3TO OTHOCWTCS K TPEBOraM Ha YpPOBHE
CMCTEMbI M TPEBOTaM Ha YPOBHE YCTPOIACTBA.

8.1 HencnpaBHOCTbL CMCTEMBI
8.1.1 HeucnpasHocTb DSP

HaumeHoBaHue Bo3moxHas npuunHa
Cnocob TecTUpoBaHuA KoHTpmepbi
HeucnpaBHOCTU HeucnpaBHOCTU
Ecnu HemcnpaBHOCTL Mcye3aeT
YCKOpEHME CAMLIKOM  |NOCME YBENNYEHUS BPEMEHH
YBENNYNTL BPEMS YCKOPEHMSI.
BENNKO pasroHa, 3Ha4nT, BPEMS pasroHa
CIULLIKOM KOPOTKOE.
MpoBepbTe, HAXOAUTCA NN BXOAHOE
HepoctaTouHoe
HanpsbkeHue CETW B Npeaenax MpoBepbTe BXOAHYH MOLLHOCTb.
HanpsikeHne ceTy
CBepxToK [AMana3oHa BXOLHOTO HaMpPsKEHMS.
MO/csepxtok AO  |HepmocTaTouHas MOLLHOCTb Bbibepute cuctemy
; MpoBepbTe, NPEBbLILLAET N
BbICOKOBOIbTHON CUCTEMI PErynupoBaHmus CKOPOCTU C
MOLLHOCTb ABYUraTens
YaCTOTHOTO YNpaBneHus C npeobpa3oBaH1eM YacToTbl C
HOMWHAIBHYI0 MOLLHOCTb
npeobpasoBaTenem Bonee BbICOKAM YPOBHEM
npeobpasosatens.
4acToThl MOLLIHOCT.
MyTaums Harpy3sku unn  |[poBepbTe AaHHbIe NpoLecca MpoBepbTe Harpysky Unm
aHomanus paboTbl Harpy3ku (CTabunbHa MM |yMEHbLUUTE e€ Ha nMpegmeT
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HaumeHoBaHue
HenmcnpaBHOCTM

BoamoxHas NPUYnHa
HeuncnpaBHOCTU

Cnocob TecTupoBaHuA

KoHTpmepbi

CKOPOCTb BpaLLEHNsl, MPeBbIlLaeT
NV BUOpaLMs [BUraTeNs CTaHaapT

nT.4.).

PE3KUX USMEHEHWIA.

3an noBpexaeH unu
NPOBOAKA HeMcnpasHa.

MpoBepbTe, He 0cnabneH nu
kabenb Xonna;

[atumk Xonna noBpexaes;
3asemneHue B Hopme?
CornacoBaHo Nnu HanpaeneHne
JaTtymka Xonna.

lMpoBoAa NoAKmMoYeHb!;
3ameHuTb 3an;

Mpu HeobxoanMMOCTY
NOLCOEAMHUTE 3a3eMNAOLLNNA
npoBog;

HanpasneHus gatuvka Xonna
perynupyrTcs nocrnefoBaTtenbHo.

NnoMeXu NnoXxHaa Tpesora

MpoBepbTe, HET K Kakoro-nnbo
OYEBMAHOTO UCTOYHMKA MOMEX
BOKpYT Npeobpa3oBatens 4acToTbl,
W UCMOMNb3YMTE YEPHBIN ALK
[MaBHOrO KOMMbOTEPA ANs
NPOBEPKMA AaHHbIX O
HeucnpaBHocTU. Ecnu HeT
OTKMOHEHWIA OT HOPMbI, 3TO MOXHO
paccmaTpuBaTh Kak NOXHbIA CUrHan
TPEBOIM 0 NOMEXaX;

MpoBepbTe, He COOBLLAET MK OH
BPEMS OT BPEMEHM O Neperpyake no
TOKY, a 3aTeM paboTaeT HopManbHO
nocne cbpoca.

Y6eautech, yto MY npasumnsbHO
3a3eMrieH, a K kabento
onpeaeneHns Toka fo6aBneHo
MarHuTHOE KOmnbLIO;

YcTpaHuTe Apyrue UCTOYHNKA
romex.

Mpobnemsl ¢ HAaCTPOIKOM
napameTpoB

MpoBepbTeE, KONEBNeTCs Nu Tok.

MapameTpbl ynpasnexus V/IF
yCTaHaBNMBaOT KO3APULMEHT
YCUNEHMUS KPYTALLEro MOMEHTa 1
noAaBneHus konebaHui;
BekTopHoe ynpaBnexve
obecneunBaeT camoobyyeHne
napameTpoB.

[NoBblLLeHHOE
HanpsKeHue ceTu

3ameaneHue Cnuwxkom
BENKO

YBenu4bTE BPEMSsi TOPMOXEHMS 1
MPOBEPbTE, HET NN
NepeHanpsKeHus.

Ecnu paspeLueHo, TO yBenninTb
BPEMS 3aMefIeHNs);

MOMEHT MHEPLMM Harpy3Kku
0onbLLON

[poBepbTe, HE OCTaHABNMBAETCS
nu aBuraTenb CAVULIKOM J0Mro
nocne octaHosku Y.

Bbibupaiite nHseptop ¢ 6onee
BbICOKMM YPOBHEM MOLLHOCTM.

HepoctatouHas MOLWHOCTb
BbICOKOBOBTHON CUCTEMB!
4aCTOTHOTO YNpaBNeHus ¢
npeobpasoBaTenem
4acToTbl

lMpoBepbTe, NPEBLILLAET I
MOLLHOCTb ABUraTens
HOMMHAIbHYI0 MOLLHOCTb
npeobpasosarens.

Bbibupaiite nHseptop ¢ 6onee
BbICOKVM YPOBHEM MOLLHOCTH!.

CboM BxogHoro
HanpsxeHna

MpoBepbTe, HOPManbHO N Apyroe
06opyaoBaHve Ha TOM Xe IMHWM 1
HET NN NepPEXOQHOro ckayka
HanpaXeHna B CEeTn.

YcTpaHeHve Henonaaok B
3NEKTPOCETSX.

Mocrie KpaTKOBPEMEHHOTO
OTKITIOYEHNS!
MNeKTPOIHEPIUN
nepesanyctute
BpaLLaKLLMACS JBUraTerb.

Korga MY 3anyckaetcs, apuratens
He OCTaHaBMMBAETCS UMK
BpaLLaeTca nog AenCTBUEM
BHELLHEN CUIb;

OctaHoBuTe ABUraTenb UMK
CHUMUTE Harpysky, 4Tobbl
NPOBEPUTL HanMymne
nepeHanpsKeHns.

Hactpoutb cnocob BkntoueHns
OTCNEXMBAHNS CKOPOCTM
BpaLLeHus.

HeuncnpaBHOCTb
MOHMXEHHOTO
HaNpsPKEHNS CETU

HepocTtaTtoyHoe
HanpsKeHue ceTu

lMpoBepbTe hakTnyeckoe
HanpshKeHWe ceTu;
[MpoBepbTeE, €CTb N1 HA CaMOM

OtperynupyinTe pasbem
TpaHcgopmaTopa unm
OTPErynupyinTe ero Tak, 4tobbl OH
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HaumeHoBaHue Bo3moxHas npuunHa
P Cnocob TecTupoBaHuA KoHTpmepbi
HeMCnpaBHOCTH HeMCrnpaBHOCTH
[ene HopMarnbHbIe OTKITOHEHUS OT  |COOTBETCTBOBAS BXOAHOMY
Hopmbl gucnnes MY; AmanasoHy npeobpasoBatens
MpoBepbTe, 3aKpbIT Kt Byep 4acToThl;
BKIKOYEHMS, HACTPOEHHBIV C OtperynupyinTe KoaduumeHT
MOMOLLb0 ByhepHOro peanucTopa.  |KOPPEKLMM HAaNPSXKEHUS UM
3aMeHuTe Nnarty onpegenexus
HanpsKeHNs;
YcTpaHeHue npobnem ¢
CKNtoYeHusMm bydepa.
lpoBepbTe, HAXOAMTCA N BXOAHOE
CnuLwkoM Hu3Kkoe HanpsKeHWe CeTW B AuanasoHe
0 0 [poBEPUTL HANPSBKEHNE CETU.
HanpsxeHue cetu -10% po +15% oT HoMUHaNBHOrO
3HaYeHus.
lMpoBepbTE, COOTBETCTBYHOT N C6pocbTe HOMUHATbHBIA TOK
HaCTPOWKW ABuraTens napameTpam, |[ABuratens B COOTBETCTBUM C
. |yKa3aHHbIM Ha NacnopTHOW (hakTUYEeCKUMM NapaMmeTpamu
HekoppekTHas HacTpomka . ,
Tabnnyke; Auratens;
HOM. TOKa ABUraTens .
lpoBepbTE, COOTBETCTBYET NN OtperynupyinTe ko3 duLmeHT
haKTN4eCKN BbIXOAHOM TOK KOPPEKLMM TOKa MK 3aMeHuTE
ABuratens otobpaxaemomy TOKy.  |nnaTy obHapyeHus Toka.
lpoBepbTe NpaBUIbHOCTL
[Bwuratens 3arnox unm
HanpaBMneHns BpaLLeHus i
Harpyska BHe3amnHo fBuraTens: YCTpaHuTh 3aBUCaHNE;
CINLLKOM CUIbHO ' OtnycTtuTte py4HON TOPMO3.
Meperpy3ka BkntoyeHa nu cuctema
M3MeHuUnack.
ABuratens TOPMOXEHWS aBuraTens?
lMpoBepbTe, HE CRINLLKOM N BENMKa
Bonblias Tenera, pasHuLia MeXay MOLLHOCTLIO Bbibepute npasumbHbIN
3anpsbkeHHas nowaabMu |4BUraTens i HOMUHaNLHON ABuratens.
MOLLHOCTbI0 NpeobpasoBaTens.
lMpoBepbTeE, HE YCTAHOBMEHO NN
UpeamepHOE MOBbILIEHME [YCUNIEHME KPYTALLErO MOMEHTa CHU3NTb 3HAYEHME NOBbILLEHNS
KpYyT. MOMEHTa CrmLwKoM BoMbLUIMM BO BpeMS KPYT. MOMEHTA.
ynpasnexus V/F.
Ecnu Tok go atoro 6bin
HOpManbHbIM, @ 3aTEM BHE3AMHO
Pa3smarHuiusaxmne ctan 6onbLue, BO3MOXHO,
y » BbINonHUTL pemMoHT ABuratens.
CMHXPOHHOW MalLUMHbI  |CUHXPOHHBIN ABUraTesNb
pa3smMarHuyeH.OLeHUTE KOHCTaHTY
06paTHON 3NEKTPOABWKYLLEN CUTbI.
Ecnv neperpyska ucyesaet npu
YCKOpeHue CRMILKOM  |YMEHbLUEHWUM BPEMEHM Pa3roHa,
CokpaTuTb Bpems YCKOPEHMSI.
BEMNUKO CUNTaETCH, YTO Pa3roH CRMLLKOM
ObICTPbIN.
Korga MY 3anyckaetcs, auratesb
He OCTaHaBNMBAETCS UMK
Meperpyska BpaLLaeTcs nog LencTemeM
perpy palliaeT gn Hactpoutb cnocob BkntoueHns
CUCTEMBI lMepesanyctute BHELUHEN CUMbI;
o OTCNEXMBAHNS CKOPOCTH
4acTOTHOrO BpaLLatoLLmics asuratens |OCTaHOBUTE ABUraTenbs Unu BDALLEHIS
ynpaeneHus ¢ CHUMMUTE Harpy3ky, YTobbl pall '
npeobpasoBatenem NPOBEPUTL HanM4ne
4acToThl nepeHanpsKeHus.
lMpoBepbTe, HAXOAMTCA N BXOAHOE
CnuwkoM Hu3Kkoe HanpsXeHue CeTW B AuanasoHe
0 o [MpoBEpUTL HaNPSKEHWE CeTw.
HanpsiKeHWe ceTn 10% po +15% oT HoMUHaNbHOrO
3HaYEHN.
Ecnu Tok 04eHb Benuk Bo Bpems .
Harpyska cnuiikom Benuka 3amenuTe MY Ha 6onee MOLLHbIN.
V//F 1 BEKTOPHOTO ynpaBnexus,
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CurHanusauus HeucnpaBHOCTEN U aBapui

HaumeHoBaHue
HenmcnpaBHOCTM

BoamoxHas NPUYnHa
HeuncnpaBHOCTU

Cnocob TecTupoBaHuA

KoHTpmepbi

Harpyska CYMTaeTCcsl CIIMLLKOM
OOonbLLON.

OBpbIB BbIXOAHO
asbl

Moteps tasel U, V, W
(unn TpexdpasHas Harpyaka
CEPbE3HO aCUMMETPUYHA)

MpoBepbTe HAZIEXHOCTb
MOAKMIOYEHNS BbIXOAHBIX KIEMM.

MpoBepbTe BbIXOLHYH NPOBOAKY;
MpoBepbTe ABUraTeNb U kabenu.

HewucnpasHocTb
oBOHapyxeHns Xonna unu
TOKa

lMpoBepbTe NOCNEA0BATENBHOCTD
a3 Xonna U/V/W v nnoTHo nu
noacoeaMHeHa Knemma Xonna;
[poBepbTe, HE HEMCNPaBHA N
TekyLLas nata 06HapyXeHus.

MocnepoBatensHOCTh has kabens
Xonna cooTBETCTBYET ApaiBepy.

OB6psbIB BXOAHOM

HaBxogaxR, S, T
nMeetcs noteps ¢asbl.

MpoBepUTh, HAAEXHO NK
3aKpenmneHbl KNeMMbI.

MpoBepbTe BXOAHY MOLIHOCTb 1
NPOBOAKY.

['naBHbIN KOMMBIOTED ONpeaenser,

NPOBEPKM TOKa

UCTOYHMK NUTAHMS
MOBPEXAEH, a cxema
YCUNEHMs HencrpasHa.

MpenBapuTenbHO NPoBEPLTE LieMb
nnaTbl 0GHapYXeHUs curHana.

asbl KonebaHusa BxogHoro  |sBnsotca TIMR, Su T lMpoBepbTe BXOAHYIO MOLHOCTb U

MUTaHNS CIILLIKOM BENKN |HecOanaHCcUpoOBaHHbIMMW N NPOBOLKY.
CUNbHO KonebnioTcs.
MpoBepbTe, NOTHO N NOAKITIOYEH

[noxoii KOHTAKT pasbema |kabenb nnatbl 00HapYXeHNs lMpoBepbTe pasbeM 1 CHoBa

nnatbl cbopa curHana  |curHana; NOAKNouNTE €ro.
3asemneHue B Hopme?
BcnomoratenbHbIn
HeucnpaBHOCTb

3ameHuTe nnaty obHapyXeHust
curHana.

Yctpoiicteo Xonna
NOBPEXAEHO

lMpoBepbTe, HE NPOTUBOPEUMBO NN
HanpaBneHve gatumka Xonna;
He noBpexgeH v gatuuk Xonna.

OtperynupyinTte Hanpasnexue
Xonna;
3ameHuTb 3an.

HeMCI'IpaBHOCTb npun

MoLyHoCTb ABUraTens He

COOTBETCTBYET MOLLHOCTM

CUCTEMbI PETYNINPOBaHMS
4acToTbl BpaLLEHWS.

lMpoBepbTE, COOTBETCTBYET K
MOLLHOCTb ABMraTENst MOLLHOCTH
npeobpasoBaTens 4acToThl;
MpoBepbTe, COOTBETCTBYIOT NN
napameTpbl HACTPOMKK ABUraTeNs
napameTpam, ykasaHHbIM Ha
NacnopTHON Tabnnyke.

Bribepute MY cooteeTCTBYIOLLEN
MOLLHOCTM.

OTperynupynTe HaCTpOWKM
napameTpoB Asuratens u

nepenporpamMMmupoBaTtb. Eciv Bo
Bpems paboTbl BO3HUKHET
HeMcnpaBHOCTb, BO3MOXHO,
noTpebyeTcs 3aMmeHa MaTepUHCKOM
nnarbl.

aBTOHACTPOWKE
BMrATENS lMpoBepbTE, COOTBETCTBYIOT N nepesanycTute camoobyyeHue.
HenpaBunbHas HacTpoiika (HaCTPOWKW CONPOTUBMEHMS Ecrnm npu 3anycke camoobyyeHns
napameTpoB ABWraTens |CTatopa, HOMUHaNLHOMO Cco0BLLAETCs 0 HEMCNPABHOCTH,
HaNPSHKEHNS 1 TOKa (haKTUYECKUM. |OTperynmpyinTe ConpoTUBREHUE
cTaTopa COOTBETCTBYHOLMM
obpasom.
MonTBepauTe, ABNSETCS NK 3anyctute MY 6€3 Harpy3ku 1
[peBbILLEHO BpeMst _
s TekyLee obHapyxeHue npoBepbTe, B HOPME N pabouni
aBTOHACTPONKM
HOPManbHbIM. TOK.
MoaTteepauTe, MPOMCXOQUT NN 3TO
npy NPOrpaMM1pOBaHuN
nporpammbl. Ecriv ga, nonpoGyire
cbpocuTb ero. Ecnm HemenpaeHOCTb
, MOXHO COPOCUTb, 3TO HOPMAITBHO.
Cbon ARM He paboTaeT B P P
Ecnm aTo HeHopmanbHo,
NOATBEPXAEHNS! TEYEHWE KOPOTKOro 3ameHuTb NnaThl ynpaBneHus.
nporpammy Heobxoanmo
CBA3N nepuosa BpeMEHH
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CurHanusauus HeucnpaBHOCTEN U aBapui

HaumeHoBaHue
HenmcnpaBHOCTM

BoamoxHas NPUYnHa
HeuncnpaBHOCTU

Cnocob TecTupoBaHuA

KoHTpmepbi

MoLuHoCTb cucTeMsl
4aCTOTHOTO YNpaBeHus ¢
npeobpasoBatenem
4acTOTbl CMIMLLKOM Mana

Ybeautech, YTO MOLLHOCTb
ABUraTens COOTBETCTBYET
MOLLHOCTM WHBEpTOpA.

3ameHuTb cucTeMy Ha Bonee
MOLLIHY!0.

InHmns obHapyxeHus
BXOZHOrO TOKa

lNoaTBepanTe, HET Ni
HeWCnpaBHOCTM NOCHe NOBTOPHOMO
3anycka. Ecnv oHa He nosiBnsieTcs

O6HoBWTE CXEMY OBHapYXEHMS
BXOZHOrO TOKa W 3a3emMnnTe

HenpaBunbHo/yron uarnba
OMNTUYECKOrO BOSIOKHA Ha
nraTe nepefay Ans

CITULLKOM BEUK.

onpegenexHns HanpsaxeHua

BOIIOKHO OBHapyeHus
HanpsKeHNs.

MoBbILLIEHHbIN BXOA. noBpexaeHa. nocne 3anycka, 3T0 MOXHO SKPaHWPYHOLLIA CMOM.
TOK paccmaTpuBaTh Kak moMexy.
KopoTkoe 3amMblkaHue
0OMOTKM BbICOKOTO
HanpsikeHus BHYTpU  |OCTaHOBUTE MaLLWHY U NPOBEPLTE,
BbINOMHUTL PEMOHT
CUCTEMbI YaCTOTHOTO  |HET N KOPOTKOrO 3aMblkaHuUs B
TpaHchopmaropa.
yNpaBneHus ¢ 00MmOoTKe TpaHchopmaTopa.
npeobpasoBatenem
4acToThl
Kabenb nutaHus naHenu
nepegayum nposepkn  |[poBepbTe NPOBOAKY NNaTh
peA POBEP POBEP POBOAKY CHoBa noacoeauH1Te naTy-kopa.
HanpsKeHUs He nepegayu.
MOAKIHOYEH.
BxopHble 1 BbIXOAHbIE
HencnpaBHOCTb | ONTUYECKME BOMOKHA Ha
nepegayum npu nnate nepegayun ans
npoBepke ONPEAENEHNS HaNPSKEHMNS
lMpoBepbTe, He NOBPEXKAEHO NN
HanpsxeHns MOAKIMHOYEHbI 3ameHUTbL OMTOBOJIOKOHHOE

COBLIMHEHME.

8.1.2 HencnpaBHocts ARM

HaumeHoBaHue | Bo3moxHas npuunHa
Cnocob TecTUpoBaHUs KoHTpmepbi
HeucnpaBHOCTH HeucnpaBHOCTU
[NoBbILLEHHAs Harpy3ka Ha lpoBepbTe 3a3emreHne
TpaHcgopmaTop WM30MALMM NIMHUVN BHELLHETO
MoBbILLEHHAS CUTHamNbHOrO KOHTYpa U €ro
TEMNEpaTypa cpegbl kabens;
HevcnpaBHOCTb MpoBepUTbL Harpysky
Omkniouetive Tepmoperynatopa  |[1pOBEpuTb 3HaueHue TemnepaTypsl  |[TpaHCopMaTopa v Temneparypy
qi;:ﬁgg?:;;:ﬁ;;o HeucnpaBHOCTb KOHTYpa [CPeab!; OKpyXatoLLiet cpefbl No
OXNaXOeHMs MoryT fv JaHHbIE O TEMMEpPaType B |CPABHEHMIO C HOMMHAMbHBIMM
TpaHcghopmaTopa nHTEpdherce 0OMeHa MrHOBEHHBIMU  |3HAYEHMAMM (BECTM 3anucK);
TMHMs cxeMbl 3aluTbl  |COOBLIEHMAMM 0TOBpaxaTbes MpoBepbTE, COOTBETCTBYIOT /U
noBpexaeHa NpaBUNbHO; YCNOBWS YCTaHOBKW TpeboBaHWsIM
lMpaBunbHO N paboTtaet (He mogBepraeTcs M OH
BEHTUNATOP; BO3LENCTBUI CONHEYHBIX Nyyen,
Ybeautech, YTo 3kpaH kabens XOpOLLas N LMpKynsLms Bo3ayxa
HekoppekTHoe yrpaBnieHus NPaBUIbHO 3a3eMNeH. (M T. A4.);
reperpea 3a3eMrIeHve 3onaLMm MposepbTe, NpasunbHO W
(i)asoanMraiOLU.eFO KaGensl yrpasneHws 3a3eMneH akpaH kabens
paHcdopmartopa YIpaBIIEHNS:
MpoBepbTe perynsTop
TeMnepaTypbl 1 ero NpoBOZKY.
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CurHanusauus HeucnpaBHOCTEN U aBapui

cBs13m Modbus

nocrneaoBaTernbHoi CBA3N

Cesisb npepbiBaeTCcA Ha
AnnTenbHoe BpemA

/icnonbayite NOMOLLHKMK MO
MOHUTOPUHTY NOCNeS0BaTESIbHOM
nopTa, 4tobbl NpoBEPUTDL
NPaBUNbHOCTb JaHHbIX Ha LUMHE.

HaumeHoBaHne | Bo3moxHasa npuymHa
Cnocob TecTUpoBaHUsA KoHTpmepbl
HEeUCnpaBHOCTU HeucnpaBHOCTH
lMpoBepbTe 3aNUCb O HEMCTPABHOCTY
. . 1 cpaBHUTE KOHdMrypauuo BxoaHon |poBepbTe BXOAHOW CUrHan
[leiicTBre BXOOHON P (urypay A pOBEP ﬂv
BHeluHss . |KNeMMbl NONb30BaTeNs C COCTOSHUEM [BHELLHErO YCTPOMCTBA
KNEMMbI| MpY BHELLHEN y . .
HEeucnpaBHOCTb HOVCTDBHOCTH BXOZHOW KNEMMbI NOMb30BaTeNbCkon |1poBEpUTb HACTPONKM (OYHKLMM
HeucnpaBHOCTN HAa MOMEHT BXOZHOW Knemmbl rpynnbl P05,
BO3HUKHOBEHMSI HEMCNPABHOCTH.
HenpasunbHasa HacTpoiika|[loaTBepanTe HaCTPOMKM NPOBOAKM U
P P ATBepA vp PoBoA YCTaHOBWTb NOAXOAALLYIO
CKOpOCTYW Nnepeaayn  |nocreaoBaTenbHON CBA3K,
. y CKOPOCTb Nepeaayn JaHHbIX.
AaHHbIX npounTaiiTe 1 sanuwuTe oo
OLumbKK cBSA3M Npu HKLIMOHANbHbIV KO, U NPOBEPbLTE,
HeucnpaBHoCTb P byHy A 1 npoBep
CMONb30BaHUM BO3BpaLLatoTCs M AaHHbIE. BbinonHuTb copoc.

MpoBepbTE NPOBOAKY
WHTepdenca cas3u.

HekoppekTtHas OC

Mocne OTKMOYEHMS BbICOKOTO
HanpshkeHWs curHan obpaTHoi CBA3K
OydepHoro wkadha paseH «0», a
nocne BKITIOYEHNS BbICOKOTO
HaNPSXKEHNS cUrHan obpaTHON CBA3M

Mposeputb OC KoHTakTOpA.

MpeBbILLEHNSs!
BPEMEHU MpU
CUHXP.
NepeKoYeHUN

BpaLLeHus He
CUHXPOHM3NpOBaHa C
3MneKTpoceTbH0.BbixoaHoe
HanpsiKeHNE CUCTEMbI
PEerynv1poBaHmMs 4acToTbl
BpaLLEHMS CIINLLIKOM
OTNMYAETCS OT BXOAHOMO

BXOAHOE HanpspkeHue, Bbi3biBasi COOM
(ha30BOM CUHXPOHU3ALMK, U CrieauTe
3a COrnacoBaHHOCTbIO (a3 BXOAHOrO
11 BbIXOQHOTO HaNpPsKeHUs.

KOHTaKTopa
HewucnpaBHOCTb P OycbepHoro wkada paseH «1». Ecrun
Oyd. Wwkadpa curHan obpaTHOM CBSI3M He
COOTBETCTBYET, Co06LLaeTCcsa 0
HEMCnpaBHOCTU.
MoBpexaeH BakyyMHbIA |[1poBEPLTE, MOXKET ST KOHTAKTOP
KOHTaKTOp Wnu HOpMansHO BbINONHUTL PEMOHT KOHTaKTOpA.
NOBPEXAEHb! KOHTAKTbl  |3aMbIkaTbCA/pa3MblKaTbCs.
lMpoBepbTE MCTOYHMK 334aHHOTO MpoBepbTE CUrHANBHYH NUHUK
HewcnpaBHOCTb O6pbia OC PID PosEp A POBEPb] y
oBpbisa OC PID PID-perynsitopa 1 UCTOYHUK obpartHoi cessn PID-perynsaTopa.
Moteps nutanus OC PID |o6paTHOM cBA3M. Mposeputb nuTaHue OC PID.
[sepua wkacba He  |MposepbTe, 3akpbiTa M Kaxaas MpoBepbTE 3aKPbITOE COCTOSHUE
3aKpbITa AOMKHBIM  |ABepUa Lkada (aBepLa wkada ABEpH WWKatha — MIpoBepbTe
6 NpaBneHus Ha Hee He BnusieT) riepekmioiaTens xona Asepy
obpasom y ' LuKkada W ero KOHTaKTbI.
HeucnpaBHOCTb HewcnpasHocTb [py OTKPLITON ABEPU HAXMUTE Egggjﬁ;ae q?:Kp;l;g:e%obcTLonHme
nepeknoyaTenb Xoaa 1 NpoBepsTe,
e Iaeiitirtans cf aHeHa nu Hemci aBchpr riepekmioiaTens xona Asepn
Y BbIX0Za nBepu Lkaca yerp P ' LWKacha 1 ero KOHTAKTHI.
HexoppexTHoe MpoBepbTe 3aKpbITOE COCTOSHUE
3a3eMsieHmne uonauumn |- ABEPM LKA — NPOBEPLTE
caBens ViDaBneHms nepeknyaTens Xo4a Aepu
yip LKadha 1 ero KOHTaKTbI.
Bo Bpemsi CUHXPOHHOTO
nepeknoyeHus paboyas
ACTOTA CUCTEMBI Ybeautecs, 4To cuctema
y €rynmpoBaHu1s CKOPOCTY C
HewucnpaBHOCTb | perynupoBaHus YacTtoTbl |KoHTponupyiite, He konebnetcs num perynip P

npeobpasoBaHNEM YaCTOTbI
paboTaeT Ha CUHXPOHHOM
4acToTe JMEKTPOCETH, a 3aTeM
CMHXPOHHO NEPEeKIYaeTCs.
BbinonHuTb 0TNaaKy napamMeTpoB
3abnoKMpoBaHHOM (hasbl.
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CBSA3M KOM. LUKada

HaumeHoBaHne | Bo3moxHasa npuymHa
Cnocob TecTUpoBaHUsA KoHTpmepbl
HencnpaBHOCTM HeMCnpaBHOCTH
HanpsHKEHNS CETH, U
HacTpomnka napameTpa
(ha3oBoN CUHXPOHU3ALIMM
HeobOCHOBaHHa.
[Mpu BbINOMHEHNN
CMHXPOHHOTO KoHdhurypaums BbIXOOHOW KNEMMbI
CepbesHas NepeKnYeHus nonb3osatens 79: curHan obpaTHoil
HEeWCnpaBHOCTb MPU|  COOTBETCTBYIOWMIA  |CBSA3M pacnpeaenuTensHoro Wwkada
CHUHXP. koHTaKkTOp peakTopa He |KM4, KOHTPOMb NPaBUMBLHOCTM Mposepus OC koHTakTOpa.
nepexmoYeHmin BbIMOMHMN paboTbl KM4 BO Bpemsi CUHXPOHHOIO
COOTBETCTBYIOLLEE  |MEPEKITIOYEHNS.
JeicTeme.
OCTUXEHMNE OCTUrHYTO Bpemst
A A yTO BP ObpatuTech 3a ycnyramu K
3aBOACKOro paboTbl, yCTaHOBMNEHHOE |-
MPOM3BOAMUTENIO.
BPEMEHU MpOM3BOANTENEM
loBblLLEHHas
CHuauTb Temnepartypy cpegl.
TeMnepaTypa cpeabl
MMeperpes lMpoBepbTE COCTOSHWE ABUraTens u
Apuratens [nuTenbHble neperpyskn [TemnepaTypy okpyxatoLLlen cpeab rposepbTe Harpy3ky unu
perpy " |3ameHuTe gBuratenb Ha bonee
Apuratens y
MOLLHBIN.
OnTOBOMOKOHHbIN pasbem
MMepenogkntoumte.
He 3aKpenseH OB6Hapy:xeHNe oNTOBOOKOHHOTO
lNoBpexaeHue nyTu. 3aMeHuUTbL ONTOBOMOKOHHOE
HewcnpasHocTb ONTOBOMOKHA COBANHERNE.

HeucnpaBHOCTb NaHenu
yNpaBneHUs KOMM.
Wwkada

MpoBepbTe, HOPMAMNbLHO N M3MyvaeT
CBeT nepedaTymnk Ha 060MX KOHLIax
BONoKHa. Ecnu HeT, Heobxoaumo
3ameHnTb 060pyAoBaHMeE.

3ameHuTb nnatsl ynpaBneHus.

Mano mecrta Ha SD

SD-kapTa coxpaHseTt
CIIMLLKOM MHOTO aHHbIX

W3Bnekute SD-kapTy, 4ToObI
NPOBEPUTL OCTABLLYHICS EMKOCTb.

Mocne pe3epBHOrO KONMPOBAHMS
AaHHbIX SD-kapTbl
otchopmatupymte SD-kapty.

Coorn
NoATBEPXKAEHUS
css3m DSP n ARM

DSP He pabotaet B
TEYEHe KOPOTKOro
nepuoga BPEMEHH, 1
BEPCMsi NPOrPaMMHOr0
obecneyeHuns He
COOTBETCTBYET

MpoBepbTe, COBNAAAOT N BEPCUM
nporpammHoro obecneyenns DSP u
ARM (npuHUMn COOTBETCTBUS -
VXYY.ZZ, roe tpebyetcs
nporpammHoe obecneyerne ARM un
DSP YY).

3ameHuTb nnatsl ynpasneHus.

HewucnpasHOCTb C
0BpbIBOM NUTaHMS
BO Bpems paboTsl

OneKTPOCETb BPEMEHHO W
CMMLLIKOM A0NTO
packauMBaeTCs BO BPEMS
paborbl.

YcTaHoBneHHoe
MFHOBEHHOE BpeMmst
OTKITIOYEHUS CUCTEMbI
perynmnpoBaHms 4acToThl

lMpoBepbTe HencnpaBHbIi YEPHBbIN
LMK, 4TObbI YBUAETb, HET N cbos
nUTaHms.

MpoBepbTe pacnpeaeneHme
CETKM.

CooTBeTCTBYIOWMM 0Opasom
YBENWUYLTE HACTPOIIKY BPEMEHH
MrHOBEHHOI0 OTKIHOYEHUA

BpALLEHUS CITULLKOM MUTaHKS.
Maro.
Kapta casisn PROFIBUS |MposepbTe, NpaBunbHO
HenpaBuIbHO NOAKIIYEHA KOMMYHUKALMOHHAS CHoBa BCTaBsTe KapTy CBAIN
HewcnpasHocts MNOAKIoYeHa KaﬂTa npoBeepbTe ZaCT (L)"me PROFIBUS.
csian PROFIBUS : PIS, TpOsSp i
Kapta cea3u PROFIBUS |napameTtpos cBsiau M4, npoBepbTe  |3ameHuTE KapTy CBA3M
(HeucnpaBHOCTb
. noBpexaeHa paboyee cocTosHME PROFIBUS.
MoneBow LKHbI) . y
Owwubka npu HacTpoiike |KOMMYHUKALIMOHHOW KapThl U
C6pocuTb napameTpbi.
KOMMYHUKaLWMOHHOro  |yBeauTeck, 4To koHurypauus MK
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HaumeHoBaHne | Bo3moxHasa npuymHa
Cnocob TecTUpoBaHUsA KoHTpmepbl
HencnpaBHOCTH HencnpaBHOCTM
agpeca npaBunbHa.
YcTpaHuTe OTBReKaloLme
CRnMLLKOM MHOrO noMex
thakTops!.
OcnabneHxue koHTaKTa
kabens nUTaHus ycr. [poBepUTL NOAKMIOYEHNE.
HewucnpasHoCTb 4acToThl MpoBepbTe, NPaBULHO N HACTPOEH
NpOBepKM Npy MMoTeps NUTaHUA YCT.  |AaHHbIA UCTOYHUK 4acTOTh; [poBEPUTL UCTOUHMK NUTAHUS
obpbIiBe yCT. 4acToThl lMpoBepbTe, UCYe3aeT M AaHHbIN YCT. 4acToThl.
4acToThl MoBpexaeH BaKyyMHbIA |MCTOYHUK YacTOTbI.
KOHTaKTOp Wnu 3aMeHUTb KOHTaKTOP.
NOBPEXAEHb! KOHTaKTb
HenpaBunbHbIl curHan o |B pexume otnagku Habnogatb, MpoBepbTe NPaBUNLHOCTb
COCTOSIHWM BaKyyMHOMO  [MpaBWIbHO N AeicTBue Lkada NOAKMIYEHNs 06paTHOM CBA3M O
HevCrnaBHOCTS KOHTaKTOpa Mnm KOMMYTaLuM COOTBETCTBYET CUrHay |COCTOSIHUM NepekoyaTens u
fonp pasbeauHUTENS. o0patHoii CBsI3N. MSIOXOW KOHTAKT KOHTaKTOB.
LENCTBUS KOM. _
y 3ameHnTe NPOBOAKY Ha 3anacHom
lWkada BakyyMHbIit KOHTaKTOp ;
HenoBPEXAEHHBIN KOHTAKT UM
Unn pasbeguHuTens  |MpoBEPUTH KOHTAKTOP.
3aMEHNTE KOHTaKTOP Wi
NOBPEXIEH.
pasbeauHUTENb.
lMpoBepbTE BEPCMIO NPOrPaMMHOI0
obecneyeHns Kaxagoro Yina B rpynne
PO7. MposepbTe, coBnagaroT nu
[Mporpammsl,
HecoBnageHve (aBnsioLMe Toews | FEPCYM MPOTPaMmHOrO obecneyeHus 3aMEHHTS OCHOBHVIO AT
Bepcumn 10 ynp e Tp DSP 1 ARM (npuHUMN COOTBETCTBMS - y y
Yunamm, He CoBNagatoT.
VXYY.ZZ, roe nporpammHoe
obecneyeHne ARM n DSP X.YY
AOITKHO COBNAAaTh).
roBbiLLeHHaA MpoBepnTb TEMNEPATYPY Cpeab! CHuauTb Temnepartypy cpegsl
TemnepaTypa cpeab posep parypy cpefpl. paTypy cpefpl.
HeucnpaBHOCTb
[MoBpexaeH gatumk
neperpeea lMpoBepbTe AaTuMK TEMMEepaTypbl
TemnepaTypebl lMpoBepuTb AaTymK TEMNepaTypbl
BEHTMNATOpPa . BEHTUNATOPA Ha Hanuine
BEHTUNATOPA B BEPXHEN |BEHTUAATOpA. ;
MOBPEXAEHU.
yacTu LWkadga.
OnTOBOMOKOHHbIN pasbem .
HewcnpaBHoCTb He 3aKpenne Ecnu 310 0aHa MaluuHa, ucnonb3yiTe llepenogknounTe.
ONT. CBA3M (OYHKLMOHAIbHBIN KOf, 4TobbI
. . lNoBpexaeHne 3aMeHUTb ONTOBOMOKOHHOE
BeayLLMA-Be4OMbIi 3KpaHMPOBAaTb 3Ty HEUCTPABHOCTb.
ONTOBOJIOKHA COEMHEHME.
HeucnpasHocTb  |[py paboTe ¢ NOCTOSHHOM ) )
y lMpoBepbTE COCTOSIHME HArpy3Ky; MpoBepbTE COCTOSIHIUE HArpy3KL;
MOHMXEHHON CKOPOCTbI0 Harpy3ka
lMpoBepuTb cOCTOsHME Brioka. MMpoBepuTb COCTOSHME BrioKa.
Harpy3ku nagaer.
lMpoBepbTe, HE MPOMCXOAUT NN
HewcnpaBHOCTb 3apaHHas yacToTa He
. |MpoBepuTL (HaKTNYECKYIO YACTOTY  |OrpaHUYEHIe TOKa, CHIKEHME
OTKITOHEHNS COOTBETCTBYET paboyer
paboTbl. 4acTOTbI MIN OCTaHOB W3-3a
CKOPOCTY yacrore.
nepeHanpsKeHus.
Vcnonb3ayinTe MHCTPYMEHT MpaBunbHas NpoBoaka
HeucnpasHocTb | Owwmbka NoaKnYeHus K y Py P . POsOA
nocnefoBaTenbHOro nopra, YTobbl  |MHTepdenca cas3u;
CBA3M pasbemy cBsau 485;
npounTathb WuHy 485 1 npoepuTb  |YCTpaHWUTe OTBReEKatoLLme
TEpMoperynsTopa BMELLATENBCTBO;

Hann4yne HopmManbHbIX AaHHbIX.

(bakTops!.
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8.2 HeucnpaBHOCTbL CMNOBOW AYENKM

HaumeHoBaHue | Bo3moxHas npu4MHa
Cnocob TecTUpoBaHUs KoHTpMmepbl
HeMCnpaBHOCTH HeMCnpaBHOCTH
y OCTaHOBWTE MaLLMHY W OTKIKOUMTE
ONTOBOIIOKOHHBII
nuTaHue, 4Tobbl NPOBEPUTB, HE MepenoakntouunTe.
pa3beM He 3aKpenneH
ocnabneHa N1 rorioBka ONTOBOJIOKHA.
HewcnpaBHOCTb MpoBepbTe, €CTb N CBET B
MoBpexaeHne . 3aMeHUTb ONTOBOSIOKOHHOE
BXO/. OMT. CBA3Y OMNTOBOJIOKOHHOM FOSIOBKE U He
OMNTOBOMOKHA . |coeanHeHue.
bnoka SIBMNSAETCS N APKOCTb HEHOPMATBHOWA.
Pa3bepuTe arperat u npoBepbTe, B
HewcnpaBHocTb 6roka  |nopsiake v NuTaHWe nnatsl MpoBepnTb OMOK.
ynpaBrneHus arperarta.
y OcCTaHOBWTE MaLLMHY W OTKIKOUMTE
OnTOBOOKOHHBII
nuTaHue, 4Tobbl NPOBEPUTB, HE MepenoakntouunTe.
HewncnpaBHOCTb | pa3beMm He 3akpenneH
ocnabneHa N1 rorioBka ONTOBOJIOKHA.
UCXO[,. OMT. CBA3N
MpoBepbTe, €CTb N CBET B
Bnoka lMoBpexaeHue . 3aMEHUTb ONTOBOMOKOHHOE
OMNTOBOJIOKOHHOM FOSIOBKE U He
OMNTOBOOKHA coequHeHue.

SBNSIETCS JIN PKOCTb HEHOPMATTbHOM.

Bnok He rotos

HewvcnpaBHOCTb NaHenu
ynpaeneHus broka

HeucnpaBHOCTb He MOXET ObiTb
cOpOLLEHa 1 YaCTO BbIXOANT U3 CTPOS.

OTpeMOoHTUpYIiTe arperart u
3aMeHu1Te Nnaty ynpasneHus
arperaTom.

[NoBblILweHHOe

BonbLuas nHepums
Harpysku v BeiCcTpoe
TOPMOXEHME

MpoBepuTb, HE MareHbKOE N BPEMS!
3ameqneHuns. Ecnv HeucnpaBHOCTb
ncYesaeT nocrie YBENMYEHNst BpEMEHN
TOPMOXEHUS, CYUTAETCS, YTO BPEMS!
TOPMOXKEHMS! CIIMLUIKOM KOPOTKOE.

YBenuunTb Bpema 3ameaneHuna.

KonebaHus Toka

Acnonb3yiTe MacTepckyio, 4Tobb
HabntogaTh, konebnetcs nu
BbIXxogHoi Tok UVW.

Ynpasnenue V/F perynupyet
koachcuumeHT konebaHui;
BEKTOPHOE YnpaBneHue npoBepsieT
NpaBUNBLHOCTb NapamMeTpoB
ABUraTens u BbINOMHseT
camo0byyeHne napameTpos.

MpoBepbTE, HE CNLLKOM K
BbICOKOE HaMNpsKeHWe Ha LWnHe
YCTPOWCTBA, UCNOSb3Y$

HanpsKeHue
6roka MpoBepbTeE, HE CAMLLKOM NN BbICOKOE |MH(OpMaLmio 06 YCTPOMCTBE;
MoBbILIEHHOE HanpsKeHue ceTu, Yepes CeHCOpHbIN |He SBNSeTcs Nu BpeMs YCKopeHus
3KpaH/MacTepCKyto 1 MPOBEPLTE, HE (1 3aMeIEHUS CIIULLKOM KOPOTKUM,
HaNpsKEeHUs CeTH
BO3HWUKAET MK CUrHaN TPEBOMU O 4TO NPUBOAMT K MOBbILLEHMIO
nepeHanpsxeHnn ceTu. HanpsxeHus arperara;
OtperynupoBaTb BbIX0A
thasocapuraroLlero
TpaHcopmatopa.
HeucnpaBHOCTb He MOXET ObITb
cOpoLLeHa 1 YacTo BbIXOANT U3 CTPOS.
HeuncnpaeHocTb Grioka  |Pa3bepuTte YCTPOMCTBO M NpoBepbTe  |BbINONHUTL peMoHT 6rioka.
cxemy n mogynb IGBT Ha Hanuuue
HeucnpaBHOCTEN.
MpoBepbTe, HU3KOE N BXOLHOE
HanpsKeHue, Yepes CEHCOPHBIN 3KpaH
[MoHWKeHHOE BXOA,. ,
unu HabnoganTe 3a 3HaYeHreMm MpoBepuTbL HanpshkeHue CeTu.
lMoHWxeHHoe HanpsikeHue ceTy
HanpsKeHUs B pearibHOM BpEMEHM
HATIPRXCHIE Yepes rMaeHbI KOMMbIOTE
Bnoka P P.

HewncnpaBHOCTb BXOAHOMO
CWrHana ycTponcTea

MpoBepbTe BXOZA HEUCTPABHOTO
Bnoka, NPOBEPLTE BbINPSMUTENbHBIN
MOCT 1 NPELOXPaHUTENN.

MpoBepuTb BX0A Brioka.

lNeperpes Grnoka

[NoBbILWeEHHas

V3mepbTe (hakTnyeckyto TemnepaTypy

CHu3uTb TEMnepaTypy pabouyto
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HaumeHoBaHue
HenmcnpaBHOCTM

Bo3moxHas NPUYnHa
HeuncnpaBHOCTU

Cnocob TecTUpoBaHUs

KoHTpMmepbl

Temneparypa cpefbi

C MOMOLLbH0 TEPMOMETPA.

cpeqy.

Kanan tennooteopa
YCTPOWCTBA HEPOBHbIN.

I'Ipoaepre BO3[yX0BOAbl Ha NpeameT
cKonneHuna nbinu.

OnTUMU3MPYIATE BO3AYXOBOMI.

LWkath HemocTaToOuHO
repMETHUYEH, a YCroBuS
0TBOAA TeMna
Hey[0BNETBOPUTENbHbI.

BuayanbHo npoBepbTe COCTOSHNE
MbINEBOro (umbTpa.

OuncTute nbineson unbTp.

OlumbKa nogxnoyeHns
BXO[HOW KNeMMb!

MpoBepbTe NOAKNIYEHNE BXOHbBIX
KNeMM B COOTBETCTBUM C

BbINONHWTL NOBTOPHOE

nuTaHusa dnoka

yCTPOCTBA

. , . NoAKMioYeHNEe
YCTPOMCTBA 3NEKTPUYECKON CXEMO.
Mpobnemsi, BusyarnbHo ocmoTpute
BO3HMKalOWMEe HA  [TpaHCopMaTop Ha Hannuue SBHbIX ,
» parceop P MpoBepuTb hazocaBMratoLLni
CTOpOHE NPU3HAKOB NOBPEXAEHUS 1 MPOBEPLTE TpaHCdopMaTop
O6pbiB BXOZHOM hasocasuratoliero  |conpoTuBReHne TpaHcdopmarTopa ¢ '
thasbl Broka TpaHcgopMaTopa  |MOMOLLBH0 METOMMETpa.
Korga mMalumHa BbIKIo4eHa 1
BbIKIHOYEHa, BU3yarbHO onpeaenure
Meperopen neperopaH1e NpesoxpaHuTens
perop perop PEAOXPaHUT BbINONHUTL peMOHT Groka.
npesnoxpaHnTenb Brioka |yCTPOMCTBA UMW UCMONb3YITe
MYyMbTUMETP ANS M3MEPEHUS
LLenoCTHOCTM Lienu.
Ownbka nogkntoveHus |MpoBepbTe NOLKMKHEHNE BXOAHBIX
BXOJHOW KreMMb! KNEeMM B COOTBETCTBUM C rposepsTe MPOBOAKY  MPABATIEHO
O6pbIB BXOA. A NOACOEANHUTE BXOAHYH NPOBOLKY.

3MEKTPUYECKON CXEMOIA.

HewcnpaHocTb 6rioka

HeucnpaBHOCTL He MOXeT BbiTb
cOpOLLEHa 1 4ACTO BbIXOANT M3 CTPOS.

Wwmre yenyru.

KopoTkoe 3aMblkaHue
BXoga broka

MpoBepbTe, HET MK KOPOTKOrO
3aMbIKaHWSA B BbIXOAHON MUHUN.

Wwmte ycnyru.

HeucnpaBHOCTb He MOXET ObITb

C6oit ACI H-MoCT, npsmoit AocTyn Wwmre yenyru.
cbpoLUeHa 1 YacTo BbIXOAWT U3 CTPOS.
HewucnpaBHoCTb npueoga |HencnpaBHOCTb He MOXeT ObiTb
Wwwmte ycnyru.
brnoka COPOLLEHA M YACTO BbIXOANT U3 CTPOS.
KopoTkoe 3ambikaHue  |[poBepbTe, HET N KOPOTKOrO MpoBepbTE, HET MW KOPOTKOTO
Bxoga bnoka 3amblkaHus Ha Bbixoge M4. 3amblkaHus Ha Bblxoge M4
. . HewucnpaBHOCTb He MOXeET BbITb
C6on ACO H-mocT, npsmoi goctyn P uckaTb ycnyrm

cOpOLLIEHa 1 4aCTO BbIXOANT M3 CTPOS.

HewcnpaBHoCTb NpuBosa
Oroka

HeucnpaBHOCTb He MOXET ObITb
cOpPOLLIEHA W YaCTO BbIXOANT U3 CTPOS.

uckatb ycnyrm

[MpeBblLueHe
HanpspkeHust AO

BonbLuas nHepums
Harpy3ku u bbicTpoe
TOPMOXeEHMe

MpoBepbTe, He CANULLKOM ST Mano
BPEMS 3aMefIeHIs! ABUraTeNs.

A3meHuTb Bpem4d 3amennieHna
asurateng.

KonebaHus Toka

ObpaTtnte BHUMaHWE, €CTb n
GonbLumne KonebaHus BbIXOOHOTO TOKA.

Ynpaenenue V/F perynupyet
koathdnumeHT konebaHui,
NpoBEPSIET NPaBUILHOCTb
napameTpoB ABUraTens u
BbIMOMHSIET CamoobyyeHne
napameTpoB.

[NoBblLLeHHOE
HanpsKeHUs CeTH

[MpoBepbTE, HE CAULLIKOM N BbICOKOE
HanpsbKEHWE CETH, C MOMOLLbIO
CEHCOPHOrO0 3KpaHa U B
MaCTEPCKOMN.

OTperynupyiTe BbIX0Z4 BTOPUYHOM
obmoTKM TpaHcdopmaropa.

HewucnpasHocTb Broka

Onpepenute, He MOXET NN
HeWcnpaBHOCTb BbiTb COPOLLEHA 1
BO3HWKAET MW HEUCTPABHOCTb YacTO.

BbInonHuTL peMoHT Brioka.
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HanmeHoBaHne | Bo3moxHas npuumHa
P Cnocob TecTUpoBaHUs KoHTpMmepbl
HeMcnpaBHOCTH HeMCnpaBHOCTH
OpdekTnBHas egmnHNLa
R ArHALa, lMpoBepbTe, COOTBETCTBYET NK
HaCTpOeHHas!
KoHdurypauus 6roka napameTpos
HecooTBeTCTBiE | MPOM3BOAMTENEM, HE MpoBepbTe KOHGUIYpaLIo
npouasoauTens hakTUYeckomy g
Broka COOTBETCTBYET YCTPOWCTBA.
9 ONTOBOJIOKOHHOMY COEMHEHWIO
haKT14ecKon y
¥ yCTpOnCTBa.
3heKTUBHON egunHuMLE.
HeucnpasHocTb pene . y
o MposepbTe GainacHoe pene. 3amenute barnacHoe pene.
Gannaca
.| Ownbka npoBogky pene y MpoBepbTe NpoBOaKY HalinacHoro
HekoppeKTHbIi POBOAKN p MpoBepbTe NPOBOAKY pene bainaca. posep POBOAKY
y Gainaca perne.
faitnac bnoka
MpoBepbTe, ABNSAETCS NN KOA
HewucnpaeHocTtb VCE
6noka HeucnpaBHOCTM 6roka ¢ BbINONHMTL pEMOHT Groka.

HencnpaeHbIM Gaiinacom VCE.

VCE ¢pasbl R/IS/T

CootsetcTaytowmin IGBT
BHYTPM YCTpOWCTBa
NOBPEXAEH.

MpoBepbTe, He NoBpEXAEH N 6ok
IGBT.

3amenute moayrnb IGBT.

MpoBepbTe, MOXHO N COPOCUTH

[MpoBepbTe BHELLHIOK Cpeay 1

koM. Brioka | CUNbHOE BMELLATENbCTBO |HEUCTPABHOCTb W SIBMISIETCS M OHA
y YCTPaHWTE UCTOYHUKM NIOMEX.
Cnopagnyeckoi HeNCnpaBHOCTbIO.
Mpou3oLno BHelHee |[TpoBepbTE YCNOBUS KOPOTKOrO MpoBepbTE BHELLHIOW Lienb 1
KOPOTKOE 3aMblkaH1e  |3aMblKaHUS. CHUMUTE Harpy3Ky.
MpoBepbTe, He NOBPEXAEH N1 bIIoK
briok IGBT nospexzaeH. PoBEP PexA
IGBT.
YBenuubTe BpEMs pasroHa u
. TOpMOXeHNs.Ecnn HencnpasHoCTb
KopoTkuit nepuog, YBenuunTL BpeMms 3ameseHus
MCYE3HET, CYMTAETCS, YTO OHa
Ceepxtok AO YCKOPEHMs HBEPTOpa VMK YCKOPEHMS.
Bbl3BaHa KOPOTKAM BPEMEHEM
pasroHa 1 TOPMOXEHMS.
Ha BbIxoae 6noka MpoBepbTE BHELLHIOW Lienb
MpoBepbTE, HET MW KOPOTKOTO
IMeeTCs KOpOTKOE y arperata u yCTpaHuTe KOpoTKoe
3aMbIKaHWs Ha BbIXOJE YCTPOWACTBA.
3aMblkaHve. 3aMblkaHve.
MpoBepbTe, HE HEWCTpaBHa v cxema
KomnoHeHT onpegenexns
ONpeseneHuns Toka arperata, u
HewncnpaBHoCTb TOKa arperata MpoBepbTE NPOBOAKY M NNaTy.
NpoBepbTE, HE HEUCTPaBHA NN
NpOBEpKM ToKa MOBPEXAEH.
e NpoBOZKa OnpefeneHus Toka.
lMpoBepbTE BHELLHIOW Cpeay
BMELLATENbCTBO MpoBepbTE UCTOYHMKM MOMEX.
YCTPaHWTE NOMEXM.
KomnoHeHT onpeaenenus |lposepbTe, SBNSETCS N
HewvcnpaBHOCTb | BXOAHOMO HanpsikeHUsi |0BHapyXeHWe HanpsKeHNs 3amenuTe 0bopynoBaHue.
noacyeTa YCTPOMCTBA NOBPEXAEH. |HEHOpPMAnbHbIM.

HYNEBOW TOYKM

BMeLlaTenbCcTBO

MpoBepbTe UCTOYHMKM MOMEX.

[MpoBepbTE BHELLHIOW Cpeay 1
YCTPaHUTE MOMEXM.

8.3 [lenctBMa nocne BO3HMKHOBEHUA HeucnpasHocTu MY

ocne BO3HWKHOBEHMS HencnpaBHOCTU B yHMBepcaanon BbICOKOBOMbTHON CUCTEME perynupoBaHna CKOpPOCTN C
perynupyemon yactoton Goodrive5000 cuctema ukcupyeT WH(OPMAUMIO O HEUCNpPaBHOCTH, OTODpaxaert
VIH(i)OpMaLWIIO 0 HEeNCNpPaBHOCTU, 1 B TO X€ BpEMsA Ha4YMHAET 3By4aTb CUrHamn Tpesoru.

B cnyyae cbos cuCTeMbl CUCTEMa PerynupoBaHWsl YacTOTbl BPaLLEHWUs HEMEANEHHO OCTaHOBUTCS MO MHEpLuu
(bnokupoBka umnynbcoB). B crnyyae cepbesHbix COOEB CUCTEMbI, TakuxX kak TemnepaTypa (ha3ocoBuraioLLero
TpaHcdopmatopa, npesbiwatowas 110°C, cuctema OTKMOUMT BbICOKOBOMbTHBIA BXOA Ha OCHOBE CBOOOAHOMO

OTKMNOYEeHUA.
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B crnyyae HeucnpaBHOCTM arperata Bbl MoxeTe BbiGpaTb 00XOf HEWUCMPaBHOMO arperata Ans CHUKEHWS ero
HOMWHAMbHBIX XapaKTEPUCTUK Mo Mepe HeobxoaumocTi. Ecnm Bbl pelunTe 0GOMTI HeNUCNpaBHbI GrOK, Bbl CMOXeTE
00paboTaTh HeNcrnpaBHOCTb MaKCMMyM OaHOMO Groka. Ecnm BbiidneT U3 cTpost 6oree oHOro 6roka, a HeMCrpaBHbIi
Onok He HaxomuTcs B MOMOXeHUn o0Xofa, cucTeMa BCE PABHO COOBLUMT O HEMUCTPABHOCTU M OTKMIOYMT BbICOKOE
HanPSKEHME ANEKTPUYECTBO.

Ytobbl 3ahmKCMpOBaTL BO3HWKLLIYKD HEMCMPABHOCTb, YHWBEPCANbHAS BLICOKOBOMbTHAS CUCTEMA PEryNMpPOBaHMS
yacToTbl 1 Yactotbl Goodrive5000 Bceraa huKeMpyeT BO3HUKLLYIO HeUCnpaBHOCTb. HopManbHOe COCTOSHUE HE MOXET
ObITb BOCCTAHOBMEHO [0 TEX NOP, MOKA MOMb30BaTENb HE HAXMET KHOMKY cOpoca HeNCNpPaBHOCTM NOCNE YCTpaHeHus
BCEX HEUCMPaBHOCTM.

/!\ CurHanusauus

Mpy BO3HUKHOBEHWM HEUCTPABHOCTA B BbICOKOBOMLTHOM CUCTEME PErynMpOBaHWs CKOPOCTU C MEpPeMEHHOI
YacToTOil He cregyeT nerko cOpacbiBaTb €€, a 3aTeM 3anyckaTb CHoBa. OBSI3aTeNbHO BbISICHATE MPUYMHY
HEMCNpaBHOCTY, OMpedennuTe YPOBEHb HEUCMPaBHOCTW, a 3aTeM YCTpaHUTe ee mnocne NOATBEepKAEHs
HEMCNpaBHOCTU. NMPUYMHA.

Cuctema BbICOKOBOMBTHOTO YacTOTHO-PETYNIMPYEMOrO PEryNIMPOBaHMS CKOPOCTM MpefcTaBnsieT coboit CrnoxHoe
3MEKTPOHHOE KOMMYTaLMOHHOE 060pyAOBaHIe, 0BCYXVUBaHWE KOTOPOTO AOMMKHO MPOBOANTLCS MOA PYKOBOLCTBOM
MHXEHEepHO-TEXHUYECKOTO NepcoHana 3aBoaa-13roToBUTENs 060pyLoBaHNS.

ﬂpl/l KanntanbHOM PEMOHTE CUCTEMbl BbICOKOBOJIbTHOIO 4YaCTOTHO-PErynupyemoro perynupoBaHuA obs13aTensHo
y6e,D,I/1Ter, YTO UCTOMHUK NUTAHMA OTKIHOYEH, @ KOHAEHCATOP CbI/IJ'Ipra rnaBHoOM Lenwn paspsxeH.

8.4 [lencTBMA nocne BO3HMKHOBEHUs1 curHanu3auuum NY

8.4.1 Onucanue curHanusauum MY

Koa HaumeHoBaHueaHue

BO3MOXHas NpuUYMHa KoHTpMmepbl
CUTHanu3auuu CUTHanu3auum
MoBblLLEHHOE YBeauTbes, UTO HaNPSHKEHNE CETUN HAXOAMTCA B
1 [MoBbILLEHHOE HaNPsXXEHME CETU.
HanpshxeHue ceTu npegenax -15%go +10% OT HOMUHANBHOTO HANPSKEHWS.

lpoBepbTe 3a3eMreHre N30NALMM IMHAN BHELLHErO
CUrHanbHOTO KOHTYpa v ero kabens;

lpoBepuTb Harpy3ky TpaHcchopmaTopa 1 Temnepatypy
OKpYXXatoLLen cpefbl N0 CPABHEHWIO C HOMUHAMBHBIMM
3HaYeHnamMK (BeCTu 3anucn);

MoBbilLeHHas Harpy3ka Ha
TpaHcdopmarop;

lMoBbILEeHHas TemMnepaTypa cpeabl;
HewcnpaBHOCTb TEpMOpErynsTopa;

Meperpes MpoBepbTe, COOTBETCTBYHOT MM YCHOBMS YCTaHOBK
2 Bhbixog 13 CTpOSst KOHTYpa OXNaaeHus .
TpaHcdopmaTopa o TpeGoBaHWsIM (He NOLBEPraeTCs N OH BO3AEHCTBUIO
TpaHchopmaTopa; ;
b pmarop CONHEYHBIX JTy4eit, XOpOoLLasi f LMPKYNsLMS BO3AyXa U T.
HapyLeHbl IMHAM CXeMbI 3aLUNTI; )
a.)
HekoppekTHOe 3a3eMmeHne n3onsauum
MpoBepbTe, NPaBUNLHO N 3a3eMMEH 3kpaH kabenst
kabens ynpasneHus.
ynpaBnexus;

MpoBepbTe perynaTop TeMNePaTypbl U €70 MPOBOAKY.

MpoBepbTe CUCTEMY MEKTPONUTAHUS TNaBHOro Broka
ynpaBneHusi, 4ToBbl Y6eaUTbCS B HAMMYUM NUTaHUS U
NPaBUMbHOCTY NOAKMIOYEHNS YANUHUTENS;

MposepbTe 1 yBeAUTECH, YTO FMaBHbIA BLIKIOYATEND

OCHOBHOW UCTOYHMK NUTaHUS
yNpaBneHus! OTKMKOYEH UK
HenpPaBUIbHO MOAKIHOYEH;

O6pbi MTaHMsa  |[MaBHbIN BLIKMKYATENb MEKTPONUTAHMS

3 NUTaHNS 3aMKHYT;
ynpasneHus 1 LKaha ynpaBneHus He 3aMKHYT; .
y MpoBepbTe, paboTaeT nu pene obpaTHoOI CBSA3N
Pene obpatHoi cBA31 rnaBHOro
OCHOBHOTO UCTOYHMKA NMUTAHUS HOPMArbHO, ECIN HET,
UCTOYHMKA NUTaHWA LWKada ynpasneHus
3aMeHuTe pene;
HEnCnpasHo.
Wwue yenyru.
Pe3epBHbIN UCTOYHUK NUTAHUSA [MpoBepbTE CMCTEMY PE3EPBHOTO SMEKTPOMMUTAHMS, YTODbI
4 O6pbIB NMUTAHUS  |yNpaBNEHs OTKIKOYEH UMK ybeanTbCs B HAMNYNM NUTaHNS M NPABUNBHOCTY
ynpasneHus 2 HENPaBMIbHO NOAKIHOYEH; MOAKNIOYEHUS YAMHUTENS;
BbIkntoyaTterns pe3epBHOro NUTaHus MpoBepbTe 1 yOeanTech, YTO NepekntoyaTenb
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Kopg HanmeHoBaHueaHue
BO3MOXHas NpUYMHa KoHTpmepbI
CUrHanu3aumm CUrHanu3aumum
LWkada ynpaBneHnst He 3aMKHyT; PE3ePBHOTO NUTaHNS 3aMKHYT;
Pene obpatHoii cBs3n no pesepaHomMy  |[poBepbTe, paboTaeT nu pene obpaTHoi CBA3M MO
MUTaHMIo WKada ynpaBneHus pe3epBHOMY MUTaHWI0 HOPMArbHO, ECTIN HET, 3aMEHNTE
HENCnpaBHo. pene;
Wwmte ycnyri.
MpoBepbTe, COOTBETCTBYET NN UCTOYHUK NUTAHNS
Briok nuTaHus BeHTMNATOpa OTKNIOYEH;  |BeHTUnsaTopa 380 B;
Bbikntoyatenb nuTaHus BeHTUnsATOopa  |Y6eauTech, YTo BbIKMOYaTeNb NMUTaHNs BEHTUNATOPA
5 O6pie natits LwKacha ynpaBrneHus He 3aMKHyT; BKITHOYEH;
BeHTATIATOPa Cb6oit 0BpaTHOi CBA3M NO MUTaHWIO lMpoBepbTe, paboTaeT nu obpaTHas CBA3bL BEHTUNSTOPA
BEHTMNATOpPA LUKaha ynpaBneHus. MpaBuUIbHO, ECIN HET, 3aMEHUTE KOHTaKTOp paboTbl
BEHTUNATOpA.
6 O6pbiB nuTtaHns UPS [UBIT He BKMHOYEH 1nv NOBPeXaEH. lMposepbTe, NpasunbHO nu pabotaet UG,

8.4.2 OnucaHue curHanusauum CMNoOBoOMN SYENKK

Bnok HaumeHoBaHueaHue
BO3MOXHas Np1YMHa KoHTpmepbl
CUrHanm3aumm CUrHanusaumm
HewncnpaBHOCTL BEHTUNATOPA; . ..
00paTnTbCS 3a TEXHUYECKON NOAAEPKKON;
LLkach crvLIKOM repMeTUYEH, U YCroBHS y .
; OuwncTute nbinesomn unbTp;
1-36 Meperpes 6roka  |0TBOAA Tenna Noxue;
Bbibpatb Gonee kpynHyio cucTemMy YacTOTHOTO
Harpyska crnviukom Benuka, a Tok
ynpaeneHus ¢ npeobpasoBaTenem YacToTbl.
CIALLKOM BEUK.
HekoppekTHas HacTpoiika 3Ha4eHus .
CurHanusauus onr. CbpocbTe 3HauYeHe HACTPOIKK cUrHana TPEBorv
1-36 cpabaTblBaH1a CUrHanu3aLmm s
CBA3N o OMNTOBOOKOHHOM cBsian P13.14.
ONTOBONOKOHHOMN CBSI3N.

CurHanusauus HeucnpaBHOCTEN U aBapui

Cpenu Hux Homep 6roka, B KOTOPOM BO3HUKAET curHan TpeBoru, coctasnset 1-36, 1-12 ykasbiBaeT Ha Brok A-tbasbl,
13-24 ykasbiBaeT Ha 6nok B-cbasbl 1 25-36 ykasbiBaeT Ha 6nok C-chasbl. [ocne BO3HUMKHOBEHUSI CUrHana TpeBort B
CMCTEME YNpaBneHuUs YacTOTON BPaLLEeHUsI CUCTEMA BbIAACT NOACKAa3Ky, kOTOpas He BIMSIET HA HOpPMaIbHy paboty
cucTembl.llonb3oBaTtenb Takke AOMKEH 00paTuTb Ha 3TO BHUMAaHWE, B MPOTWBHOM CRyvyae HEKOTOPbIE CUrHanbl
TpeBOrn MoryT 6biTb Npeobpa3oBaHbl B HEWUCMPABHOCTW B TEYEHUE ANUTENBHOrO BPEMEHU. Bbi3biBasl OTKIHHYEHUE
CUCTEMbI.

8.5 PacnpocTtpaHeHHbIe HeUCNPaBHOCTU U peLleHus
MpuM  MCMOMb30BaHUM  CUCTEMbI  PErYNMPOBaHWs  YacTOTbl  BpALLEHWS]  MOrYT  BO3HUKHYTb
HevcnpaBHOCTW.[Ns NPOCTOro aHanm3a HemcnpaBHOCTEN 0bpaTuUTeck K Creayowmm MeToaam:
WHamkaTop roToBHOCTM Npeobpa3oBaHst YacToThl HE 3aropaeTcs:

1. I'IpOBepre Hann4yme BXOOHOro HanpaXeHna Yepes CeHCOprII7I 3KpaH.TOJ'IbKO NP HaNM4nKn BbICOKOIO HanpsKeHna
Ha BXOAE MOXET ropeTtb MHANKATOP rOTOBHOCTH.

2. TpoBepbTe HanMume HanpshkeHUs Ha COOTBETCTBYHOLLEM Broke yepes nHTepdenc Broka Ha CeHCOPHOM SKpaHe.
Ecnm Ha cootBeTCTBylOLEM Onoke HET HanmpshkeHws, NpOBepbTE MPOBOAKY OT  (pa30caBuratowlero
TpaHcdopmaropa K 6roky nocne c60s nuTaHus.

3. Ecnm Ha Onoke ecTb HanpsikeHue, HO WMHAMKATOP TOTOBHOCTM MO-NPEXHEMY He 3aropaeTcsi, MpOBEpbTe,
COOTBETCTBYET NN AEHACTBYHOLMI GOK CUCTEMBI PErYNIMPOBAHNS YaCTOThl BpaLLeHWs 6roky ¢ HanpsikeHUeM.

cnegywouime

Cuctema 4acTOTHOrO ynpaBneHus ¢ NpeobpasoBaTeneM 4acToTbl CHWXAeT CKOpoCTb M coobuaet 0B owmbke
nepeHanpsikeHns:

1. TpoBepuTb, HE BLICOKO N BXOAHOE HaNpshKEHMeE.
2. YBenuuuTb BPEMS 3aMeieHus.
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Urobbl 0becneunTsb HafgeXHyt0 u HenpepbiBHYO pa60Ty BbICOKOBOMbTHON  CUCTEMbI perynnpoBaHua 4acTtoThbl
BpaLleHna B Te4eHne AnnTenbHOro BpemeHn 1 npeaoTBpaTuTb I'IpO6J'IeMbI 00 X BO3HMKHOBEHUA, CleAyeT NpoBOAUTD

exen

HEBHbIE W PErynsipHble NMPOBEPKM BbICOKOBOMLTHOM CHCTEMbI PETYNIMPOBAHMS YacTOTbI BpalleHus. B aToit rmase

B OCHOBHOM PacCMaTpMBAaKTCS BOMPOCHI, HA KOTOpble CredyeT obpaTuTb BHUMaHWE Mpu OBCIYXMBAHUM CUCTEMbI
perynmpoBaHns CKOPOCTW C MpeobpasoBaHMEM 4acTOTbl BbICOKOrO HampsiKeHWst MHOTOMYHKLMOHAMBHOM MalLWHbI
Goodrive5000.

9.1 ExxeiHEeBHbIN OCMOTP CUCTEMbI YaCTOTHOrO ynpaBreHus ¢ npeobpasoBaTtenem
4acToTbl

MpoBepbTe TEMMepaTypy B MOMELLEHWM W ycroBus BeHTUnsuwn. Cnegmte 3a Tem, uytobbl TEMnepaTtypa B
nomeLleHumn He npesbiwana 40°C.

MoanepxuBaiTe YACTOTY W TUTMEHY B MOMELLEHWM, TAE HAXOAUTCS CUCTEMA PETYNIMPOBAHMS YaCTOTbl BPALLEHMS.

lMpoBepbTe, HOpManbHO N paboTaeT oxnaxaawWuin BeHTUNATOp (nomecTute nnucT Bymaru dopmata A4 Ha
BO34yx03ab0pHUK LKkadha, bymara hopmata A4 AOmKHA NNOTHO BNMTATLCA (UNLTPOM).

MpoBepbTe, HET MM MOCTOPOHHWX 3BYKOB W 3aMax0B B CUCTEME pPerynmpoBaHMst 4acToTbl BpaLUeHMs, He
neperpesaeTcs N Wkad) 1 HOPMasbHO N TpexdasHoe oToBpaxeHue TeMnepaTypbl Cyxoro TpaHchopmaTopa.

MpoBepbTe, 3aMKHYTbI MU YNPaBMSIOLLME UCTOYHUKW MUTaHUS CUCTEMbI PETYNIMPOBaHNS YacTOTbl BPALLEHNS U
aBTOMATUYECKUI BbIKMKOYATENb NMUTAHUS BEHTUNSTOPA, a Takke BKMKOYEH NK BbiknoyaTesb nutaHus MBI BHU3Y.

YacTo 3anucbiaiiTe paboyee COCTOSHME CUCTEMbl YNPaBMEHUS YAcTOTOM M YacTOTOM BpaLLEHWst (Pexum
paboTbl, HaNpsKeHWe, TOK, CKOPOCTb, MOLHOCTb W T. A.) Mpu BO3HUKHOBEHUW OTKIIOYEHWS! 3anULMTE CUTYaLWMIO
HeNCnpaBHOCTY W OMpeAENuTe MPUUMHY, MPEXaEe YeM CHOBA MOXHO BYAET noaaTh NUTaHue.

MpoBepbTe, B HOpMe NU OTOBpaxaeTcs TemnepaTypa, OToBpaxaemasl Ha Aucrnee COCTOsHUS arperata,
HaNPsHKEHNE Ha LLKHE.

lWkacp Gainaca AOMKeH NMPOBEPUTb, HAXOAWUTCA NU PYOUNbHUK Ha MeCTe M HET M B BbICOKOBONbTHOM
KOHTaKTOpe aHoManbHOI BUBPaLMM 1 Lyma.

9.2 Jtanbl eXXegHEBHOro 06CNYXMBaHUSA CUCTEMbI YaCTOTHOIO YNpaBneHus ¢
npeobpa3oBaTenem 4YacToTbl

Lar

Lar

Lar

Lar
War

Lar
War

Lar

Lar

1.Mocre OTKIMIOYEHUS BbICOKOBOMbTHOM CUCTEMbI YaCTOTHO-PErYNIMPYEMOTO  PETYNINPOBAHNS  OTKIIHOUNTE
OCHOBHOE MUTaHWe BbICOKOBOIbTHOTO PacpeaenuTenbHoro Wkaga 1 3amMKHIUTE 3a3eMIISIOLLMI PYBUTBHUK.

2.0TkntouNTe NUTaHME cucTembl ynpasneHus u nutaHue WBIT BbICOKOBOMBTHOM CUCTEMbI PerynmpoBaHms
4acTOTbl BPALLEHUS.

3.Mpexge yem npucTynutb Kk paboTe, nopoxaute 15 MWHYT, Mpexae Yem OTKpbIBaTh ABEPLY Likada W
MpoBepsiTb COCTOSHME Pa3psiaki Oroka MUTaHusi, B MPOTMBHOM Crlyyae CyLIECTBYET PUCK MOpaKeHus
AMEKTPUYECKUM TOKOM.

4. ECnu Nbinn MHOrO, NblNEBON (UNbTP CREAyeT YACTUTL pa3 B HEAENIO, a Mbifb B LKAy yAansaTh MblfieCOCOM.

5.B TeueHue nepeoro Mecsila nNocrne BBOAA B OKCMAyaTaUMO CUCTEMbI  YaCTOTHO-PErynupyeMoro
PEeryn1poBaHnsi CKOPOCTU BCE BXOASILLME W OTXOAsLME Kabenu, BCce COeAMHUTENbHbIE Kabenu 1 KneMMHble
KOYIOZIKM YaCTI yNpaBNeHNst OMKHbI ObITb OHOKPATHO 3aTSHYTI, @ B JarnbHEMLEM KaxXable WeCTb MECSLEB
(BKMKOYas NIMHUM yNpaBNEHUs) AOMKHbI ObITb 3aTSHYTbI. NOATANMBAN PEryNsipHO.

6. HDOBepre, He ocnabneH nm pa3beM ONTOBOJIOKHA KaXJoro Grnoka nutaxus.

7.Y0eantech, YTO B LKAy He OCTanoCh WHCTPYMEHTOB MMM MOCTOPOHHUX NMPEAMETOB, W 3aKPOWUTE KaxayH
[BEpLY SNeKTpUYecKoro Lukada.

8. PerynspHo BkntovanTe pesepBHblit 6510k (06bI4HO pa3 B 6 MecsLeB) 1 NpoBepsinTe, YTOObI ONTOBOMOKOHHBIN
pasbeM pe3epBHOro Broka Gbin NoaKMYeH, 4ToObl NPesoTBPaTUTL 3arpsiHEHe.

9.CHoBa BKMIOYMTE MWUTAHWE W 3anuLLMTE COCTOSHME OBCMYXWBaHWS U NPOBEPKM CUCTEMbI YNpaBMEeHMs
4acTOTOW BpaLLEeHus.

Mpukpenun:

Tabn. 9-1 MpegmeTsl exeaHEBHOMO OCMOTpA
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O6LeKT NPoBepPKM

MpoBeputh cogepxnmoe

MeTtogbI/kpuUTepun npoBepKu

OkpyxaroLas cpeaa

MpoBepbTe TEMNepaTypy OKpyXatoleil cpeabl,

BUGpaLuio (MpUCYTCTBYET NU Mblflb, MACMO UM Kannu BOAbI);

Ectb nu nobnu3ocT NOCTOPOHHWE NpeaMeTbl U OnacHble rpy3bl,

HanpuMep UHCTPYMEHTbI?

BNaXHOCTb U

BuayanbHbliii ocMoTp unu npubop,
WHTepdenc HabnoaeHns:;
CoOTBETCTBOBATL TEXHNYECKIM
XapaKTepucTuKam;

Hukakoro pasmeLLeHus.

CeHcopHbIit 3kpaH

YeTkui NK CEHCOPHbIN AnCTnen?

BwsyanbHbIi ocMoTp: Jucnnen
YETKUA.

EcTb 1 HeHopmanbHas Bubpaums unm wym?

OcnabneHsl v 6onTsl 1 T.0. (Kpenexu);

BusyarnbHbIn ocMoTp.

Pamku Ectb nu kakve-nubo pecopmaLmoHHble MOBPEXOEHUS unu cnegbl .
CTONKHOBEHMI? be3 OTKNOHeHuI.
Ectb nu Nblfb, IPA3b MK pXaByKHa.
BeHTunarop BuayanbHbI ocmMoTp 1 cryx. bes
EcTb nu noctopoHHue BubpaLms unm 3sykn? o
OXnaxaeHus OTKIOHEHNA.
BEHTUSIMOHHbIi | EOT® /M 33C0P Uit MOCTODOHHMA MpeAMeT, BU3YarbHblil OCMOTP;
Ha6n+o,an|Te, CyLeCTBEHHO N OTNn4YaeTca Temnepartypa aucnnes 5 “
KaHan A4eiikn oT npenblnyu.l,eﬁ TeMmnepaTypbl. €3 OTKINOHEHUN.
dasocasuratowmn  |Ec aHoMarbHOE MOBBILLEHHE TeMNepaTypbI? Bi3yaniHii 0CMOTP,
Tb N aHOMallbHOE MOBbILLIEeHNEe TEMN TYpbl ¢
TDAHCDOPMATOP | ECTs N HeobidHble Lyhbi? npocnyLuMBaHue 1 Habnogexve 3a

NHTEPdEnCcoM.

KoHTaKTOp BbICOKOTO

EcTb nu HeoBbluHas Bubpaunsa? ECTb nu HeoBbIuHbIN 3BYK?

BwayarbHbIin 0CMOTP U CrIyX:

HanpsxeHna OTKMOHEHWUI HeT.
Tabn. 9-2 O63opHas Tabnuua 06CnyKMBaHNS CUCTEMbI YACTOTHOTO YNPaBMEHUs C
BbICOKOBOJIbTHbIM npe06paaoBaTeneM YacCTOTbl
5 gk g
= @ o T
3 CraHpapTu3auus S = [
5 LMKn MeTtogn npoBepku aa 2
2 MHCNeKuuu 55 H
o g E I o
= 5 06bLeKT Yro cTout o= =
S S npoBepKu npoBepUTb _
g l- | OObIYHbI
o
3 g g = =
2 EEE
5 — (N | ™
Temnepatypa
Temnepatypa 0pr>KaK1u4eM cpeap!
Okpyxarollas |okpyxatoLen cpeabl 50 40°C, Ges TepmomeTp
1 4 Habnopatb 3aMep3aHus, '
cpena BMaXHOCTb, Mblifb 1 rUrpomeTp
A BMaXHOCTb HUXE
e 90%, Ges
KOHZeHcaLum
Ectb nn
2 Bca cuctema rOCTOPOHHNE v HabniopeHue 1 He nckntoueHune
BMOpauws cnyx
3BYyKn?
HanosikeHme Habntopaitte 3a
P BXOAHbIM -15%, +10%
@ OCHOBHOTO HanpsixeHue B
3 Q " v HanpskeHneM, HOMMWHaMNbHOMO
MCTOYHMKA Hopme?
oTobpaXaeMbIM Ha |HaNpsHKEeHNs
nuTaHns .
uHTEepdece.
HanpsixeHue M3mepbTe BXOAHOE
4 UCTOYHMKA HanpsixeHve B v HanpskeHue B AC380B10% MyrbTameTp
nnUTaHUs Hopme? ceKLum
ynpaBneHus ynpaBneHus.
Otobpaxaemble
fAsngetcsa nu JiaHHbIE AOIKHbI
oTobpaxaemas HaxoauTbCs B
Monb3oBaTerbCku
5 . ; MHcopmaLms v HabnogaTth npeaenax
1 MHTEPChEiIC ;
HEeHopMarnbHO 1 HOpMarbHOro
TOYHa N onepauyst AvanasoHa u
paboTaTtb

-213-



Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

TexHnyeckoe OGCHY)KMBaHVIe.

I-E = Q
§ ©C I =
X mn o X
o CrangapTusaums S = 2
5 LMKN MeToa npoBepku a3 )
c MHCMEeKLUM 55 s
o 2 E I (=3
2| 8 06Bekt Yro cTout g = =
= = NpoBepKM npoBepuTh _
2 i- | OObIYHbII
("]
S kR
a ele|le
= B ~— | N
HOpMarbHo.
McnonbayiTe nuct
Bymaru hopmata A4,
yT0ObI NPOBEPUTH
00bem Bo3ayxa B
Kakzaom
Bo3ayxo3abopHuke.b
. EcTb nv 3acopsl unu
6 Mbineson GunbTp v Habnogatb ymara cpopmarta A4
ype3mepHas nbinb?
[OIDKHA MNOTHO
BMUTLIBATHLCS
unbTpOM, U Ha
BHELLHEM BUIe He
JIOIDKHO ObITb
3aMETHON MbIN.
1. TlpoBepka
ConpoTMnBNEHNA 1. 3HaueHne
usonsuum COMPOTUBNEHNS
(cocTosHme v/ M3oNALMM OBMOTKY
nsonalmun thasocasuraioLLero Vameputens
(hasocpsuraroLero TpaHcdopmaTopa COMpOTUBrEHNS:
7 sce TpatcgopMaropa) OTHOCUTENBHO 1. Bonee 20 MOM  |u3onsiLm
2. KpenexHxas 7 | v |~ [3emMmu domkso 2-3, HET OTKMOHeHMiA  [knacca 2500 B
yacTb ocnabnexa? HaxoauTbCs B MOCTOSIHHOTO
3.  Ectbmm npegenax HopMbl; TOKa
aHoMarbHbIA Harpes Vavaw; 2. MposepbTe 1
B KaXaoM 3aTaHuTe;
KOMMOHeHTe? 3. Habnioparite.
4. yucTbIn v
1. TlpoBogHuK
PosoA arars
N HaKIMOHEH?
5 Coepumre 2 He nospexpaeH
8 s MPOBOSHMKM, ) P Habntoaatb HeT oTKnoHeHw
= npoBoaa 1V UNK cocTapuncs Vavav;
= U30MALMOHHbIN CRON
I‘_é’ npoBoga?
KnemmHas 0CTaTO4YHO y
9 i v/ |/ |/ |Habniogatb HeT oTKnoHeHw
Kornogka noBpexaeHa
1. Ectbmm
0 VIV
yTeyKa KnaKkocTu?
2. Ectb nn 1-2, HabntogeHne | 1-2, HET OTKMOHEHMI
10 OuUnbTPOBLIN  [Kakoe-TO /| /|| /|3 UsmepbTe 3. bonee 85% Wameputens
KOHOeHcaTop  |pacluMpenue? eMKOCTb HOMWHAIBHOM €MKOCTH
3. Vawmeputb n3mepuTenem. MOLLIHOCTMW.
3MEKTPOCTATUYECKYI0 v
€MKOCTb
1. CrblWwHbl
CTYKV BO BpeMS arars
BIXEHUS? . .
1 Pene a 1. Mocnyware HeT oTKMOHEHMIM
2. KoHTakTbl 2. MoHabntopatb
3arpybenu unm arars
CroMaHbl?
d 1. BoBpems 1. 3ameputb 1. Wawmepbte
= H paboTbl CUCTEMBI BbIXOJHOE YCTaHOBIEHHYO
=
2 I g Moosenka 4acTOTHOTO HanpsKeHNe Mexay |TECTOBYIO KNEMMY Ha
P ~
12 ':o‘: é I ASPICT:VII?I ynpaBrneHus ¢ v cazamu U, V, W Ha |BbIxogHOW knemme  [MynbTumeTp
~ o g npeobpasoBatenem BbIXOAHbIX KNemMMax |Lukadha ynpaenexus,
>3 4acTOTbl, HYXHO CUCTEMbI 1 MOTPELLHOCTb
“ NpOBEPUTS, 4acTOTHOTO MexaydasHoro
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I-E = Q
= @ T =
3 CraHgapTusauus g s 3
5 LMKN MeToa npoBepku Aap 22 A
2 MHCMEeKLUM = s
o o =
o 2 E I (=3
= 5 06bekT Yro cTout g = =
(5]
L o NpoBepKM npoBepuTh _
g - | 0BbIYHbIN
Q.
2
° | =| =
=S E e|ge
B | N|[™
cbanaHcupoBaHo nu ynpaBnexus ¢ HanpsHKeHNst AOMKHa
BbIXOJHOE npeobpasoBatenem |0bITb B npegenax 10
HanpsoKeHne Mexay 4acToThl B;
thasamu 2. NepeseanTe 2. BblcokoBonbTH
BEPXHUN blli BbIKIIOYaTENb
BbICOKOBONbTHbIA  |MOXET ObITb 3aMKHYT
nepeknioyatenb  |TOMbKO NOCNEe Nofaum
CUCTEMBI curHana
2. HopmanbHa
perynupoBaHus «paspeLueHme Ha
BrokupoBka Mexay
CHCTEMON 4acTOTbl BPALLEHMS! [BKIHOYEHME» CUCTEMBI
B MOZIENMPYEMOE | perynupoBaHus
perynmpoBaHus
4acTOTbI BpaLLeHMs 1 pabouee ckopocTh ¢
B CLLM paiy v/ MONOXEHME 1 npeobpa3soBaHnem
nposeauTe 4acToThl; nocne
BbICOKOBOJbTHbIM
COOTBETCTBYIOLLME  [HAXATUS KHOMKM
nepeknoyaTenem, 1 »
MGTIDABHA T CXEMA WCTIbITaHMS. aBapuItHOro OCTaHoBa
2 F:/ITbI vCrmes BbICOKOBOIbTHBIN
ATBL A : BbIKMIOYaTENb
BOIMKeEH ObITb
HeMeaneHHo
Pa30MKHYT.
1. Ectbmm 1. Korga nutanue
© % HeHopMarbHas v BbIKIHO4EHO, 1. nnaeHoe
= o
Bubpaums u 3eyk? BKINKOYNTE ero BpalLeHure
13| 8 £| Bentunstop pay y paiy
S ® 2. CoeguHuTenbH BPYYHYIO. 2. He
© % ble AeTanm v |V |/ |2.MpoBepbTe n WCKITOYEHne
ocnabneHbl? 3aTsaHUTE
1. HopmarnbHo n1 1. HeT
oTobpaxaetcs % 2. OuncTute E )
4€eroBEeKO-MaLLNHHbI npu6op g2
“ o @«
MHTEpCheric? M3METbYEHHOI 5=z
xnonyatobymaxHon e 2
. T =
14 OtobpaxeHve mapnen. byabte 59
OCTOPOXHbI, HE ':§[ 5
Q 2. uMCTbIA v ucnonb3yire Ans & §
o) YUCTKM g9
g OpraHuyeckme c ©°
"8 pacTBOPUTENA.
© n
0aTBEPAUTE,
ATEepA CootBeTcTBOBATH
COOTBETCTBYET NN
15 WHavkauwst  TopuT 1 npasuibHO? | v/ TpeboBaHNam
OCBeLLEHMe o
Au3aitHa
TpeboBaHUsM.
Yka3blBaeT, [MopTtBepante
ABNSETCA N 3HaueHve ; ;
16 meTp v Bcrpevaitte penTuHr
3HaueHve nokasaHus NaHenu
HOpMarbHbIM npubopos.
1. Ectb nn 1. Cnyx,
2 HeHopMarbHast v chuanyeckmne
% BMOpauws u 3ByK? OLLyLLIeHNs,
‘§ HabnoaaTenbHoCTh
17 g BCE 2.  Ectbmm . HeT oTKnoHeHNN
S Kakoii-To % 2. 3anax,
§ cneumndmryeckuit BbI3BaHHbI
s 3anax? neperpesom
§ MOBPEXAEHNEM.
1.l ° ConpoTuenexve |MpoBepbTe / CHumuTe JomkHo 6biTh Bbie |DC
130715LMM U3MepuTenem coeguHerus U, Vn |5 MOm Mameputenb
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I-E = Q
§ ©C I =
$ c g2 | 3
) TaHAAPTM3aLUma
5 LMKN MeToa npoBepku Aap u 22 A
2 MHCNeKuun = s
o O =
o g c I =%
2| 8 Obbekt Yro cTout g = =
= o NpoBepKM npoBepuUTh _
g - | 0BbIYHbIN
o
2
° | =| =
=3 E RN
= B ~— | N
COMPOTUBNEHUS W, Bknouast CONPOTUBNEHNS
nsonsuum (sce COEANHEHNS n3onALum
KNeMMbl 1 Knemmy JBUratens. knacca 2500 B
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9.3 MapaHTHAa KayecTBa

9.3.1 rapaHTMiHBIN CPOK
MapaHTuiHbIN cpok ans cepun GD5000 coctasnseT 18 mecsues ¢ aatbl oTrpy3kn INVT.

B TeueHue rapaHTMIHOrO CpoOKa PEMOHT MMM 3amMeHa AeTaneil He NOBMMSIOT Ha OOWMA rapaHTWUAHBIA CPOK
OpUrMHaNbHOro MpogykTa. Ecnu rapaHTWAHBIA CPOK OpUrMHANbHOrO MPoAyKTa COCTaBNseT MeHee 3 MecsueB, Ha
OTPEMOHTUPOBAHHbIE UMW 3aMEHEHHbIe AeTanm no-npexHeMy OyaeT AeMCTBOBaTb 3-MECSHHbIA rapaHTUIAHbIA CPOK.

9.3.2 OnucaHue nocnenpoaaxHoro oo6cnyxuBaHus

Bonblioe cnacnbo 3a Beibop npogykumn INVT.B cepun GD5000 ucnonb3yloTcs Camble MepeaoBble TEXHOMOMM
nepeaayus u Npou3BOANTCS NMog CTPOTMM W NEpeaoBLIM KOHTPONEM YNpaBeHns NpoM3BOACTBOM. B criyyae nornomkm
npoayKTa Hawa KoMnaHus 1 ee oduchbl C PagoCTbl0 NPefoCTaBAT BaM CBOEBPEMEHHbIE M KAYECTBEHHbIE YCITyru.
[obpo noxanoeaTb, NO3BOHUTE Ha KPYMMOCYTOUHYK) HALMOHANMBHYK E€OMHYI0 TOpPSYYi0 NMHMIO OBCIYKMBaHWS:
400-700-9997.

9.3.3 O6cnyxuBaHue

Hawa komnauusi TOpKECTBEHHO OOeLlaeT, YTO C MOMeHTa MpuobpeTeHns nonb3oBaTesieM MpOAyKTa Y HaLleil
KOoMmaHuM (danee - MNpOW3BOAWTENb), MOMb30BaTENMK OydeT NpedoCTaBNeHO credytollee NOCNenpoaaxHoe
rapaHTUitHOE 00CMyX1UBaHWE NPOLyKTa.

1. Ha gaHHbIn npogykT npegocTaenseTcs becnnatHas rapaHTus cpokoM 18 MecaLeB ¢ faThbl NOKYMKM
nornb3oBaTeNneM y NpoU3BOANTENS (3a UCKMIOYEHNEM NPOLYKLMM, 3KCTIOPTUPYEMON B 3apyDeXxHble CTpaHb! U
pervoHbl ["oHkoHra, Makao v TanBaHs/HecTaHgapTHON NPOAYKLWK).

2. Ecrnu BosHuKHYT Kakue-nnbo npobnembl ¢ kKa4ecTBOM AaHHOMO NPOAYKTA B TEYEHWE OQHOMO MecsLa C MOMEHTa
MOKYMKW NONb30BaTENEM Y NPOU3BOANTENS, NPOU3BOANTENb rAPAHTUPYET BO3BPAT CPEACTB, 3aMEHY U PEMOHT.

3. Ecrnuy panHoro ToBapa BO3HWKHYT NpoBnieMbl C KaYECTBOM B TEYEHME TPEX MECALIEB C MOMEHTA MOKYMKU
nornb3oBaTeNeM y NPOU3BOANTENS, MPOU3BOAUTENb rapaHTUPYET 3aMeHy U PEMOHT.

4. [1ns aToro npogykTa NpefocTaBnseTcs NnaTHoe NOXW3HeHHOe 00CHyXMBaHNE C AaTbl NOKYMKW Y
npon3BoOaMTENS.

5. OTka3 OT OTBETCTBEHHOCTU: OTKa3 NMPOAYKTA, BbI3BaHHbIN CNEAYIOLLMMI NPUYMHAMM, HE MOKPLIBAETCA
18-mecsayHbIM BecnnaTHbIM rapaHTUAHbIM 0BCIYXMBaHUEM NPOU3BOAUTENS:

(1) Tonb3oBaTenb He BbINOMHAET NpaBWSIbHbIE ONepaLMi B COOTBETCTBUW C NpoLieaypamMi, yKasaHHbIMU B
«PyKOBOACTBE MO NPOAYKTY;

(2) Monb3oBaTenb PEMOHTUPYET NPOAYKT CaMOCTOSTENbBHO, HE CBA3bIBAsACH C NPOM3BOAMTENEM, UK
MoaMcULMpyeT NpoayKT Be3 paspeLLeHms,, 4TO MPUBOANT K BbIXOAY NPOAYKTa U3 CTPos;

(3) Monb3oBaTenb UCMONb3YeT NPOLYKT 3a NpefenamMn CTaHAaPTHOMO AManasoHa UCNonb3oBaHu!s NpoayKTa, Y4To
NpUBOAMT K OO0 MPO/YKTa;

(4) AHomanbHoe CTapeH1e UK HEMCTPABHOCTbL KOMMOHEHTOB NPOAYKTa M3-3a NOXMX YCIOBUN 3KCMyaTaLum;

(5) MoBpexaeHne NpoaykTa, Bbl3BaHHOE HOPC-MaXXOPHLIMIU OBCTOATENLCTBAMM, TAKUMU KaK 3EMIETPSICEHNS,
noxapbl, BETPOBbIE 1 BOAHbIE KaTacTpodbl, Yaapbl MOSTHUIA, aHOMANbHOE HanpsKeHue unu apyrue
CTUXMIHblE BeacTBuS:;

-216-



CwcTema YaCTOTHOTO YNPaBIEHNs! C BbICOKOBOMbTHBIM NpeobpasosaTernem Yactotbl Goodrive5000 TexHuyeckoe obcnyxmBaHme.

(6) Mocne Toro, kak norb3oBaTenb NPUMOBPEN NPOAYKT, NPOAYKT MOXET OblTb MOBPEXAEH U3-3a HEMPaBUITbHOIO
BblGOpa cnocoba TpaHCMOPTUPOBKY UMM APYroro BMELATENbCTBA BHELLHEN CUMlbl BO BPEMS
TPaHCMOPTMPOBKM; (CNOCO6 TPAHCMOPTMPOBKM 06OCHOBAHHO BbIOPaH MONb30BATENEM, U KOMNAHWUS IOMOraeT
B OpraHu3aLm npoLeayp A0CTaBKM).

6. [pousBoguTenb MMEET NpaBO He OKasblBaTb rapaHTUIHOE 0BCNYXMBaAHME NP CrieayHLLMX 06CTOATENbCTBAX:

(1) Mpw NOBPEXAEHWM UMW HEYUTAEMOCTI MapKK, TOBAPHOTO 3HaKa, CEPUIHOTO HOMEpPa, 3aBOLCKO TabmnyKm 1
APYTUX 3HAKOB, YKa3aHHbIX MPOU3BOAUTENEM HA U3AENMM;

(2) Mpw Heonnate Monb3oBaTenem nnatexa B NONHOM 06bemMe cornacHo «[JoroBopy Kynnu-npopaxuy,
nognv1caHHoMy 06erMmu CTopoHaMy;

(3) Korpa nonb3oBatenb HaMepeHHO CKpbIBaET OT NOCTaBLLMKa NOCnenpoAaKHoro OGCJ'Iy)KVIBaHVIFI
npoun3soanTensa HeHaanexatiee ncnonb3oBaHne NpoaykTa BO BpEMA YCTAHOBKK, NOAKNIOYEHNS,
aKcnnyataunn, TeXHM4eckoro OGCJ'Iy)KVIBaHVIFI nnu apyrux npoeccos.

9.3.4 OTBeTCTBEHHOCTb CTOPOH

INVT 1 ee MmoCTaBLMKA M OUCTPUOBLIOTOPEI HE HECYT OTBETCTBEHHOCTW 3@ Kakue-ibo 0cobble, KOCBEHHbIE MW
KOCBEHHbIE YObITKM, BO3HWKILME B pe3ynbTaTe MCnonb3oBaHust 000pynoBaHus, Oyab TO MO KOHTPAKTY, rapaHTuw,
XanaTHOCTH, NMPaBOHAPYLUEHWUSM, CTPOTOM OTBETCTBEHHOCTW MMM MHBIM 06pa3oM. K HUM OTHOCSTCS, MOMUMO MpOoYero,
ynyLeHHas Bbiroga W [0X04, HEBO3MOXHOCTb WMCMONb30BaHWUS MOCTaBNSEMOro 000pyaOBaHMS WU COMYTCTBYHOLLErO
obopynoBaHus, KanuTanbHble 3aTpaTthbl, 3aTpaTbl HAa 3ameHy ODOpydOBaHWS, nnata 3a WHCTPYMEHTbI U yCnyru,
3aTpatbl Ha NPOCTON, 3aAEPXKM W YObITKM KIMEHTOB NOKynaTens. TPeTbs CTOpoHa. Kpome Toro, ecnm nonb3oBaTeb
He npenocTaBuT ybeauTenbHbIX AokasdaTenbcTts, INVT u ero nocTaBlmku He OymyT HECTM OTBETCTBEHHOCTb 3a
onpefeneHHble OOBWHEHMsl, TakMe Kak nNpobnembl, Bbl3BaHHbIE WCMONb30OBAHMEM HEKAYECTBEHHOTO  ChbIpbS,
HenpaBUIbHON KOHCTPYKLMEN UM HECTAHAAPTHBIM MPOU3BOACTBOM.

Ecnn y Bac ectb kakue-nu6o sonpocsl 06 MY INVT, obpawyaiteck B INVT unu B cBf3aHHbIe KOMNaHUW. TexHU4eckue
AaHHble, MH(OPMaUMS 1 XapaKTepUCTUKN aKTyanbHbl Ha MOMeHT nybnukauun. INVT octaBnsieT 3a coboii npaBo
BHOCUTb M3MeHeHMs Be3 npeBapuTENbHOO YBEOOMMEHNS.
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10 MpoTokon ceA3u Modbus

Mpeobpasosatenu yactoTbl cepin GD5000 ocHaLeHbl MHTepdeiicom cBsasn RS485 n ncnonb3ytoT MexayHapoaHbIi
CTaHAapTHbIA npoTokon ¢Bs3n Modbus ans CBA3M Mexay rnaBHbIM W NOAYMHEHHBIM YCTpoACTBaMK. Morb3osaTenv
MOryT o00ecneunTb LEHTPanuM3oBaHHOe YnpaBneHue (YCTaHOBKa koMaHh ynpaeneHus MY, paboyent 4acToThbl,
M3MEHEHNe COOTBETCTBYIOLLMX NapamMeTpoB (hyHKLMOHANBHOTO KOAa, MOHUTOPUHI paboyero COCTOsHUS WHBEPTOPA U
MHGopMaLMK 0 HemcnpaBHOCTSX U T. 4.) vepes MK/MIK, rmaBHbIi KOMMbOTEP YNpaBNeHNUs W T. 4. B 3aBUCUMOCTH OT
peanbHoi HeobXoaMMOCTH.

10.1 BeepeHnue B npotokon Modbus

Mpotokon Modbus - 3T0 nporpamMMHbIii MPOTOKON U YHMBEPCArbHbIA $3blK, NPUMEHSEMbII B 3MEKTPOHHbIX
KoHTponnepax. briarogapsi 3ToMy NpOTOKONY KOHTPOMNEP MOXET CBA3LIBATLCA C APYTMMM YCTPOCTBAMM MO FIMHUAM
nepegays. OTo OOLIENPOMBILLIMEHHBIA CTAHAAPT, C €ro MOMOLLbK ynpaensiolee 060pyaoBaHWe pasHbiX
npou3BoaNTENeln MOXET BbiTb 06BEANHEHO B MPOMBILLAEHHYIO CETb A5 LIEHTPan130BaHHOTO MOHUTOPUHTA.

Mpotokon Modbus umeer aga pexuma nepegaqu: pexum ASCI u pexum RTU (yoaneHHble TepMuHanbHble
ycTpoiictea). B ogHon w Toi ke cet Modbus OCHOBHble mapameTpbl, TakMe Kak Pexum nepegauu, CKOpoCTb
nepegayn AaHHblX, OWTbl JaHHbIX, OWTbl YETHOCTW, CTOMOBblE OMTBI M T. A. BCEX YCTPOWACTB AOMKHbI ObiTh
COrTacoBaHl.

Cetb Modbus npenctaBnsier coboit CeTb YnpaBneHus C OOHWM TMaBHbIM W HECKOMNbKAMM MOAYUHEHHBIMU
YCTPOMCTBAMMU, TO €CTb TOSTbKO OAHO YCTPOMCTBO B 0aHOW ceTit Modbus siBnsieTcs rnaeHbIM, @ OCTanbHble YCTPOMCTBa
SBNAIOTCA MOAYMHEHHbIMW. Beaywmin moxeT obLiaTbCs C BEAOMOA MalUMHOW MHAMBMOYanbHO Unu nybnukoBaTb
LUMPOKOBELLATENBHYI0 MHADOPMaLMIO AN BCEX BEAOMbIX MaLuWH. [N oTAeNbHbIX KOMaHa 4OoCTyna BeaoMas MaluvHa
[OKHA BEPHYTb OTBETHOE COODLUEHME; B COOTBETCTBMM C LUMPOKOBELIATENbHbIM COODLIEHNEM, OTNPABMEHHBIM
rMaBHON MaLUMHOW, BEAOMOI MaLUMHE HE HYXHO BO3BpaLLaTh OTBETHOE COOBLLEHME FNaBHON MaLLVHE.

10.2 Cnoco6 npumMeHeHns AaHHOro npeobpasoBaTens 4acToThbl

MpoTtokon Modbus, ucnonbayembiit 3Tum M4, - ato pexum RTU, a ceTeBas nuHus - RS485.

10.2.1 RS485

WuTepdoeiic RS485 pabotaeT B nonyaynnekcHOM pexuMe, a CurHanm AaHHbIX ucnonb3yeT AuddepeHumanbHyo
nepegavy, Takke HasbiBaemylo cbanaHcupoBaHHoM nepepadeit. OH UcnonbayeT napy BUTBLIX Nap, O4HA M3 KOTOPbIX
onpeensetcs kak A (+), a apyras kak B (-). OBbl4HO NONOXUTENBHBIN YPOBEHb MEXAY NepeaaoLLMmm aparnsepamu A
u B Haxogutca mexay +2 B 1 +6 B, 4To cooTBeTCTBYET noruyeckon «1», a yposeHb Mexay -2 B 1 -6 B npeacraenser
coboi nornyeckui «0».

485+ Ha knemmHow konogke MY cootBeTcTByET A, a 485- cooTBeTcTByET B.

CkopocTb nepegaun gaHHbIx ( P16.01) 0603HavaeT konnyecTBo ABOMYHbIX OMTOB, NepeaaBaeMblx 3a OAHY CEKyHaY, U
ee efMHNLa n3MepeHus - But B cekyHay (buT/c). Yem Bbile YCTAHOBMEHA CKOPOCTb Nepeaayy LaHHbIX, TEM BbILLE
CKOPOCTb Nepefayu 1 Xyxe 3awiura oT nomex. pu mcronb3oBaHuM BUTOM napbl cedeHuem 0,56 mm (24AWG) B
kayecTBe kabens CBA3M MakCUManbHOe pacCTosHWe Nepefadn COCTaBMseT crieytoLiee B 3aBUCUMOCTM OT CKOPOCTY
nepefayy gaHHbIX:

CkopocTb nepegaym MakcumansHoe CkopocTb nepegauu MakcumansHoe
OaHHbIX paccTosiHne nepegayn JaHHbIX paccTosiHme nepegavu
2400 6ut/c 1800m 9600 6ut/c 800m
4800 6ut/c 1200m 19200 6uT/c 600m

Ona cBasn RS485 Ha 6GonbluMe pacCTOSHWS PEKOMEHAYETCS WCMONb30BaTh 3KpaHMpOBaHHble kabemu, a
3KpaHMPYHOLLMIA CFIOM MCMONb30BaTh B KAYECTBE 3a3EMMSIOLLEr0 NPOBOAA.

Korpa obopynoBaHue Hebonbluoe U paccTosHWe Heborbluoe, BCS CeTb MOXET paboTatb xopowo 6e3 gobasneHus
TEPMWUHAIBLHOTO Pe3ncTopa Harpyski, HO NPON3BOANTENLHOCTL BYAET CHUKATLCS MO Mepe YBENNYEHNS PacCTOsHUS,
Mo3TOMY, KOrfia paccTosiHie GonbLue, PekoMeHIYyeTCcs UCNoNb30BaTh TEPMUHABHBIA PE3NCTOP COMpOTHUBMEHEM 120
Owm. .
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10.2.1.1 ABTOHOMHOE NpUNoXeHune

Puc. 10-1 Cxema nonesoit nposoaku Modbus, coctosias u3 ogHoro MY u MK. Mockonbky koMnboTEPbl 0BbIYHO HE
umetoT nHTepdeiica RS485, nHtepdenc RS232 unu uxtepdeiic USB, noctaBnsiemMblit ¢ KOMMbIOTEPOM, He06X0aUMO
npeobpasoBatb B RS485 ¢ nomoLbio npeobpasosarens. MNogkntounte knemmy A RS485 k nopty 485+ Ha KIeMMHOV
konogke MY, a knemmy B RS485 - k nopty 485- Ha knemmHoit konogke Y. PekomeHgyeTcs ucnonb3oBaTb
9KpaHMPOBaHHYK BUTYKD mapa. [pu ucnonb3oBaHuM npeobpasosatens RS232-RS485, korma uHTEpdeiic RS232
KoMMbtoTepa NofknoueH k uHtepdeicy RS232 npeobpasosatens RS232-RS485, anuvHa nuHum gomkHa BbiTh Kak
MOXHO KOpove, a camas AfMHHAA §WHUS He [JOMKkHa npesblwatb 15 M. PekomenayeTcs nopkmtounTe
npeobpasoBatenb RS232-RS485 HenocpeaCTBEHHO K KOMMbKOTEPY.  AHANOMM4YHO, NP MCMOSb30BaHUM
npeobpasosatens USB-RS485 nuHus gomkHa ObiTh kKak MOXHO KOpoYe.

lMocne NoaKntoYeHNs NHKIA BbIGEpUTE NPaBUNbHBINA NOPT HAa KOMMbLIOTEPE (MOPT, NOAKIMHYEHHBIN K Npeobpa3soBaTenio
RS232-RS485, Hanpumep COM1), n ycTaHOBUTE OCHOBHbIE MapaMeTpbl, TakWe Kak CKOpPOCTb Mepeaayus AaHHbIX W
npoBepka OUTOB [JaHHbIX, B COOTBETCTBUM C NPe0bpa3oBaTesieM YacToThl. NOCNeA0BaTENbHbIN,

Puc. 10-1 ®dnandeckas npoBoaka Anst aBTOHOMHOIO Ucnonb3oBaHns RS485

OkpaHupoBaHHasi BUTas napa

3emns Tiukns RS485
485+

[MNepexopHoit kabenb
UNK KOMMYTaTOp

Komnbtotep lMpeoBpasosatens YacToT

10.2.1.2 MHOromawmHHoe npunoxeHune

B peanbHbIX MPUIMOXKEHMSIX C HECKONMBbKUMI MalLMHamMi OObIYHO UCTONb3YeTCs NOCHEAO0BaTENbHOE COEAMHEHME U
COeMHEeHNe 3Be301.

CraHZapT NpoMbILLNEHHON LWnHbl RS485 TpebyeT LuneitthoBoro CoOeaMHEHUs Mexay ycTporcteamu, M oba KoHua
LOMKHbI ObITb NOAKIIOYEHBI K OKOHEUHBIM pe3ucTopam conpotueneHnem 120 Om, Hanpumep Puc. 10-2 nokasaHo.

Puc. 10-3 [1ns ynpoLeHus cxembl nogkntodenms.Puc. 10-4 A3obpaxeHune 45 npakTMHECKOro NpUMEHEHUS.
Puc. 10-2 MNoneas WwuHa LWNendoBoro NoOAKMHYEHNS

B-

Beayuiero 1# 2# 3# 31#
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Puc. 10-4 Ucnonb3aosaHue cnocoba coeanHeHus Lneindom

OKkpaHMpoBaHHas BuTas napa

S-do - —=~ ——r -~ —=~ ——r-- —=~ -
1 \ ~ P s N < s ~ < s ~ < - 4 ~ N s N N
D R 485 < < 485 +2<C 485+ 1200 )
i _. S o Se o - o epMUHAMbHbIN
[ | 485 - [ ]]] 485- [ [F=5 485 PP
3emns 3emns 3emns
RS232485 | | | e
KommyraTop INVT INVT INVT
GND | | | [InuHa kabens RS A0 lMpeobpaso lMpeobpa3 lpeobpa3
15 m BaTenb oBatenb oBatenb
‘ yacTot yacToT yacToT
oMMbloTE
P Anpec @ Anpec 2 Anpec N

Puc. 10-5 310 cxema coeamHeHus 38e30i. B 3T0 Bpems TepMuHanbHble peancTopsl (ycTponcTsa 1# n 15#) [ormkHbI
ObITb NOLKMIOYEHBI K ABYM YCTPOACTBAM C CaMbIM AarbHUM PacCTOSHUEM MEXAY IMHUAMM.

Puc. 10-5 3Be3noobpasHoe coeanHeHne
O3

32#

15#

Mpy MeTome MOAKMIOYEHNS HECKOMbKMX MalUMH CriefyeT cTapaTbCd WCMONb3oBaTh 3KPaHWpOBaHHble NPOBOAA.
OCHOBHbIE MapameTpbl, Takne Kak CKOpOCTb Nepeaayn AaHHbIX W NpOBepka OUTOB AaHHbIX BCEX YCTPOWUCTB Ha NIMHUK
RS485, gomxkHbl 6biTb cOrmacoBaHHbIMM, a agpeca He AOMKHbI NOBTOPSTLCS.

10.2.2 Mpotokon Modbus RTU

10.2.2.1 CtpykTypa kappa cBasm RTU

Korga koHTponnep HacTpoeH Ha 0bMeH aHHbIMu B pexume RTU B cetn Modbus, kaxabin 8-6uTHbIn 6ainT coobLueHms
COAepXUT ABa 4-OMTHbIX LWeCTHaALaTePUYHbIX cumBona. OCHOBHOE NPEMMYLLECTBO 3TOr0 METOAA 3aKKYaEeTCs B TOM,
4TO NMPYW TOMW XEe CKOPOCTM Mepesadn LaHHbIX MOXHO nepeaatb Gonbliue JaHHbIX, YEM MPU UCMONb30BaHUWM METOAA
ASCII.

Cuctema KkogoB

e 1 craproBbiii 6uT.

e 7 unn 8 OGUT AaHHbIX, NpUYEM MepBbiM OTMPABNSAETCA MMAALMA 3HavaLWmin 6uT. 8-OUTHBIN ABOMYHBIN halin,
kaxpgoe 8-6uTHoe none kagpa coaepuT ABa LWwecTHaauaTtepuyHbix cumeona (0...9, A...F).

e 1 6uT yeTHOCTY, 6E3 OUTA YETHOCTY.

e 1 .cTOnoBbI GUT (MPU HanNMYKMK YETHOCTK), 2 BUTa (MPK OTCYTCTBUM YETHOCTH).

[OMEH 00HapyxeHus oWwnboK
CRC (obHapyxeHue n3bbITOUHOCTM LyKna).
®opmar AaHHbIX OnucaH B crieaytoLLein Tabnuue:

11-BUTHBIN CUMBONBHBIN Kaap (BuTbl 1-8 - BUTLI AaHHbIX):

CTapTOBBIM | gy | Bip | Bit3 | Bit4 | Bit5 | Bits | Bit7 | Big | \orTPoneHas | Cronosbin
ot undpa out
10-6UTHbI CUMBONBHBIN Kagp (6UTbl 1-BKT 7 - BKTbI JaHHbIX):

CTapToBel 1 piq Bit2 Bit3 Bit4 Bit5 Bits | Bity |\CHTPOnbHas | Cronosui
out Undpa out
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B cumBOnbHOM Kagpe AEMCTBUTENBHO BaHbl OWUTbI AaHHbIX. CTApTOBbIN GUT, KOHTPOMbHbIN GUT U CTOMOBLIN BUT
[06aBnsA0TCA TONbKO ANS NpaBUbHON nepedayn BUTOB AaHHbIX HA ApYroe YCTPOWCTBO. B peanbHbIX MPUoXeHUsX
OWTbI JaHHbIX, KOHTPOIb YETHOCTW U CTOMOBbIE BUThI AOIMKHbI BbITb COrNACcOBAHHLIMM.

B pexwume RTU HoBble kagpbl BCErga HauMHalOTCA C naysbl BPEMeHM nepepayn He menee 3,5 Gait. B ceTw, rae
CKOPOCTb NMepefayn PacCyMTLIBAETCA Ha OCHOBE CKOPOCTM Mepedadun [LaHHbIX, MOXHO NErko OnpeaenuTb Bpems
nepegayu B 3,5 Gaitta. HemeaneHHo nepefatoTcs cneaylowme nons AaHHbIX: agpec NOAYMHEHHOMO YCTPONCTBA, Kog
paboyei komaHgbl, AaHHble U KOHTponbHOe cnoBo CRC.Kaxabiin 6anT nepepaun nons UMEET LUECTHAALATEPUYHDbINA
topmar 0...9, A...F. CeTeBble yCTpOACTBA MOCTOSHHO KOHTPOMMPYKOT aKTUBHOCTb KOMMYHUKALMOHHON LmnHbI. Korga
MonyyeHo nepeoe none (MHgopmauus o6 agpece), Kaxmoe CETEBOE YCTPOMCTBO MOATBepkOaer 3toT Gant. Mo
3aBEpLUEHNM Nepeaayn nocnegHero baiTa CyLecTByeT aHanoryHbIn BpEMEHHO! WHTepBan nepegaqn B 3,5 Gaiira,
0603HavaroLWMil OKOHYAHME 3TOrO Kaapa, NOCne Yero HavyHeTCs nepeaada HOBOro Kaapa.

®opwmar kagpa gaHHbIX RTU
4— CoobuweHne MODBUS ——
Hauaro, Agpec 3 KoHeL,
MUHUMYM BEAOMOrO OyHkumoHanbHbIn | | faHHble| | CBepka MUHUMYM
3,5 cumBona | |ycTponcTea kon 3,5 cumBona

WHopmaLms kagpa LomkHa nepegaBaThCs HEMPEPBIBHBIM MOTOKOM AaHHbIX.ECMM [0 OkoHWaHusi mepegaun Beero
kagpa ecTb uHTepsan Gonee 1,5 GaiT, NpuHUMarOLLEe YCTPONCTBO OYMCTUT HEMOMHYI0 MHGOPMALMIO U OLIMBOYHO
nocuuTaeT nocneayowmin 6anT HoBbIM YacTb nons agpeca kagpa.AHanornyHo, eCnn WHTEpBan Mexay Hayarnom
HOBOrO kagpa W NpedblaylWM KagpoMm MeHble 3,5 6aiT, nmpuHMMalollee YCTpoCTBO OymeT cuuTath €ro
NpOJOMKeHNeM npeaplayLlero kagpa.As-3a nytaHuupsl kagpos , nocnegHas nposepka CRC. INpoBepoyHoe 3HayeHune
HEBEpPHO, 4TO NPUBOANT K cOOIO CBA3M.

CraHgapTHas cTpykTypa kagpa RTU:

3aronosok kagpa CTAPT T1-T2-T3-T4 (Bpems nepegaym 3,5 baira)
AgpecHoe none ADDR Begomoro
ycTpoicTBa

Anpec ceaau: 0-247 (gecaTnyHbiin) (0 - LWMpokoBeLLaTenbHbIN agpec)

03H: YreHue napameTpoB NOAYMHEHHOTO YCTPOMCTBA

OyHKUMOHanbHas obnacts CMD : .
06H: 3anucb napameTpoB NOAYMHEHHOTO YCTPONCTBA

nore AaHHbIX
OAHHbBIE(N-1) 2*N 6alT faHHbIX, 9Ta YaCTb ABNSETCH OCHOBHbIM COAEPKaHNEM CBS3M,
OT0 Takke A4p0 0OMeHa LaHHbIMM Npu 0BLLEHNW.
JAHHBIE(0)
%IE% %HHﬁ %?:Sﬁ:: g:TT 3HaueHne obHapyxeHus: 3HaueHne nposepku CRC (16 ouT)
KoHey kagpaEND T1-T2-T3-T4 (Bpems nepegaym 3,5 baita)

10.2.2.2 MeTog npoBepku owmnboK kagpa cBAsu RTU

B npouecce nepepaum AaHHbIX WHOrga BO3HMKAOT OWMOKM AaHHbIX M3-3a pasnnyHbix hakTopoB. bes nposepku
YCTPOMCTBO, MOMyvawliee AaHHble, He OydeT 3HaTb, 4YTO MHCGOPMAaLMsS HEBepHa, M MOXeT OoTpearnpoBaTbh
HEKOPPEKTHO. OTOT HEBEPHBbI OTBET MOXET UMETb CEPbE3HbIE MOCNEeACTBUS, NOSTOMY MHGOPMALMIO HeoBxoauMo
NPOBEPUTD.

/nes npoBepky 3akmnio4aeTcs B TOM, YTO OTMPaBUTENb BbIYMUCIISIET PE3YNbTaT Ha OCHOBE OTMPABMEHHbIX JaHHBIX MO
(OUKCMPOBaHHOMY anroputMy, [0OaBNsieT pesynbTaT B KOHeL COOOLieHUst 1 OTnpaBnsieT ero Bmecte. [locne
nony4eHmns MHopMaLMK NoNyyaTerb BbIYMCISET Pe3yrbTaT Ha OCHOBE JaHHbIX Ha OCHOBE 3TOr0 anropuTMa, a 3aTem
CpaBHMBAET I3TOT pe3ynbTaT C pPe3ynbTaToOM, OTMPaBneHHbIM OTnpaBuTenem. Ecnu pesynbTaThl CpaBHEHUS
COBMafaloT, 3T0 A0Ka3bIBAET, YTO MHEOPMALMS BEPHA, B MPOTUBHOM CNyyae CYNTAETCS, YTO MH(OPMaLs HeBEpHa.

MeTton npoBepku OWWOOK Kagpa B OCHOBHOM BKMioYaeT B Cebs [Be 4YacTu MpOBEPKW, @ MMEHHO MpOBEPKY
opHobaiToBbIX BUTOB (MpoBEpKa YEeTHOCTU/HEYETHOCTH, TO €CTb NPOBEPKM BrTa B CUMBONMBHOM Kagpe) U NpoBepKy
BCEX AaHHbIX kagpa (npoeepka CRC).

MpoBepka 6UTOB GaiiTa (NpoBepKa YETHOCTH)

Monb3oBaTeny MOryT BbiGMpaTh pasnuyHble PeXMMbl MPOBEPKM GUTOB B COOTBETCTBMM CO CBOMMM MOTPEGHOCTAMMU
UM BbIGPaTL OTCYTCTBME MPOBEPKIA, YTO MOBMMSIET HA HACTPOIKM MPOBEPOYHBIX BUTOB Kaxgoro baiita.
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lMpoBepka YeTHOCTY: YeTHbI BUT fobaBnseTcA neped nepegaven AaHHbIX, YTobbl yKkasaTb, SBASAETCS M KONMYECTBO
€0VHUL B NepefaBaeMblX AaHHbIX HEYETHbIM MM YETHbIM uucrioM. Korga STO YETHOE 4ucro, Mosuums NpoBEpKM
paBHa « O», B MPOTMBHOM CIlyYae YCTaHaBNMBAeTCs. 3HaueHue «1», 4ToDbl COXPaHWTb YETHOCTb AaHHbIX
HEN3MEHHO.

lpoBepka HeYeTHOCTW: mepen nepefaqent AaHHbIX A00aBNsIeTCH HeweTHbl BuT, yTobbl ykasaTb, SBASETCS N
KONMWUYEeCTBO eaUHUL, B NepeaBaeMbIX AaHHbLIX HEYETHBIM UMW YeTHbIM YncnoM. Korga aTo HeveTHOoe YnCro, No3uLms
npoBepku paBHa «0», B NPOTMBHOM Crlyyae yCTaHaBnuBaeTcs 3HadeHue «0». 3HayeHne «1» 03HavaeT coxpaHeHue
YETHOCTM AaHHbIX 6€3 M3MEHEHU.

Hanpumep, BuThl AaHHbIX, KOTOpble HeoOXoaMMO nepeaats, - 370 «11001110», a gaHHble coaepxaT 5 eguHnL. Ecnn
UCMONb3YETCs YeTHast YEeTHOCTb, OUT YEeTHON YETHOCTM paBeH «1», a ecru UCMONb3YeTCs HeYeTHast YETHOCTb, TO
HeueTHasl YeTHOCTb paBHa «1». BUT yeTHocTM paseH «0». Mpu nepegaye AaHHLIX BUT YETHOCTW BbIMUCHSETCS W
noMeLLaeTcs B MO3WLMIO NpoBEpoYHoro 6uta kagpa. [puHMMalollee YCTPOMCTBO TakkKe BbIMONHAET MPOBEPKY
yeTHoCTW. Ecrin 0BHapy*WBaeTCs, YTO YETHOCTb NOMYYEHHbIX AaHHBIX HECOBMECTUMA MPU 3aaHHON HACTPONKE CBA3b
CYMTaETCA NPOM3OLLEALLE OLLMOKOIA.

Metoa npoBepku CRC --- CRC (npoBepka LIMKIMYECKUM N3BbITOYHOCTLHO)

Mpw ucnonb3oBaHuM hopmarta kagpa RTU kagp BkmioyaeT B cebs none obHapyxeHus olwmbok kaapa, paccumTaHHoe
Ha ocHoBe MeTtoaa CRC. Mone CRC onpepenseT coaepxumoe Bcero kagpa. MNone CRC uveet pasmep aga Gaiita n
copepxut 16-6MTHOE ABOMYHOE 3HaudeHne. OH paccunUTbIBAETCS NepeaarolyM YCTpocTBOM M fobaBnseTcs B kaap.
MpuemHoe ycTpoicTeo nepecuntbiBaeT CRC nonyyeHHOro kagpa v CpaBHMBAET ero CO 3HaYeHWEM B NOSyYEHHOM
none CRC.Ecnv gBa 3HaveHus CRC He paBHbl, TO B Nepeaaye NpousoLLna oLmoka.

CRC cHavana coxpaHsietcs B OxFFFF, a 3aTem BbI3biBaeTcs npouecc 4ns obpaboTku Bonee 6 nocnesoBaTenbHbIX
6anToB B Kazpe €O 3HayeHueM B Tekyliem peructpe. Ans CRC peicTBuTenbHbI TONbKO 8-6UTHbIE faHHbIe B KakaOM
CUMBOJIe, CTAPTOBBI OUT, CTOMOBLIN OUT M BUT YETHOCTN HEAEACTBUTENbHBI.

B npouecce reHepauun CRC kaxpablii 8-OWTHBIA cumBOn HesaBucuMo noasepraeTcs onepauun UIIN (XOR) ¢
COAEPXMMbIM perucTpa.PesynbTaT nepemeLLaeTcs B HanpaeneHnn Mnapllero uta, a craplwmin GUT 3anonHseTcs
Hynamu. LSB u3Bnekaetcs u obHapyxwueaeTcsa. Ecnv LSB paseH 1, peructp otaensHo noasepraetcs onepauun XOR
C 3afaHHbIM 3HaveHveM. Ecnu LSB paseH 0, BbinonHeHue He BbInomnHseTcs. Bech npouecc nosTopsietcs 8 pas.
Mocne 3aBepluieHust obpaboTkm nocnegHero 6uta (6ut 8) cnepytowmit 8-6uTHLIM GalkT OTAENLHO NOABEpPraeTcs
onepauymm XOR ¢ TekyLMM 3HaYeHneM peructpa. 3HaveHre B nocreaHem perncTpe - ato sHadeHne CRC nocrne Toro,
kak Bce BaiTbl B kagpe Oblnu BbINOMHEHb!.

10T MeToa pacyeta CRC npuHMMaeT MexayHapoaHoe cTaHgapTHoe npasuno nposepku CRC.Mpy pepaktuposaHum
anroputma CRC nonb3oBatenu MoryT 0bpaTtuTbCst K COOTBETCTBYHOLWEMY cTaHaapTHoMy anroputMy CRC, yTobbl
HanucaTtb nporpammy pacyeta CRC, koTopas 4eiCTBUTENbHO COOTBETCTBYET TPEbOoBaHUsM.

Tenepb Ans nonb3osaTtens npegocraeneHa npoctas gyHkuna pacyeta CRC (3anporpammuposaHHas Ha si3bike C):
unsigned int crc_cal_value(unsigned char*data_value,unsigned char data_length)
{
VHTEepBaJl 4;
unsigned int crc value=0xffff;
B TO BpeMA KaK (OJMHa HaHHBIX——)
{
crc value®=*data value++;
nna (a=0; a<8; a++)
{
if (crc _value&0x0001)
crc_value=(crc_value>>1) *0xa001;
ele

crc_value=crc_value>>1;

}

return (crc_value);
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B necthnyHoit noruke CKSM BbluncnsieT 3HaueHne CRC Ha ocHOBe COAEPXMMOro kagpa 1 MCronb3yeT MeToq noucka
B Tabnumue. 3TOT MeToA MMeeT NPOCTYH MPOrpamMMy W BbICOKYH CKOPOCTb paboTbl, HO NporpaMMa 3aHUMaeT 60MnbLUON
006bem M3Y. UcnonbayiiTe ero ¢ 0CTOPOXHOCTLIO, KOrAa NPOCTPAHCTBO MPOrpaMMbl HEODXOAUMBIIA.

10.3 Kog komaHabl RTU 1 onucaHue gaHHbIX CBA3M

10.3.1 Kog komanabi: 03H, ytenne N cnos

Kog komaHgsl 03H ykasbiBaeT, UTO BEAYLIEro YCTPOWCTBA CYMTHIBAET AaHHble 13 4. KommuecTBO cunTbiBaEMbIX
AaHHbIX OMpeaensieTcs «KONMMYEeCTBOM AaHHbIX» B KomaHge. MoxHO cuutate Ao 16 en. gaHHbIX. CuuTbiBaeMble
afpeca napamMeTpoB AOMKHbI ObiTb MocnenoBaTenbHbIMK. Kaxable AaHHble 3aHumaloT 6anT gnuHon 2 Hainta, YT
COCTaBNSIeT 0AHO CroBo. Bce cneaytolme dopmaThbl KOMaHZ BbIPaXatoTCs B LECTHaALATEPUYHOM chopmate (Yncno,
3a KOTopbIM crefyeT OykBa «H», ykasbiBaeT Ha LUECTHAALATEPUYHOE YMCMO), W KakOoe LeCTHaALaTePUYHOE YNCO
3aHMMaeT oauH GanT.

OYHKLMS 3TOM KOMAHABI - CYUTbIBAHME NapameTpoB U paboyero coctosHus MY.

Hanpumep: u3 npeobpasosatens ¢ agpecom 01H, HaumHas ¢ agpeca paHHbix 0004H, cuntbiBas [gBa
nocrenoBaTenbHbIX COAEPKMMOrO AaHHbIX (TO €CTb CHMTLIBAS copepxumoe ¢ agpecamn gaHHbix 0004H n 0005H),
CTPYKTYpa Kaipa OnuCbIBAETCA CrieaytoLLmMm 0bpasom:

WHhopmaums o komaHgax seayluero yerpoictaa RTU (komaHaa, oTnpasneHHas seaylumm yetponctaom M4):

START T1-T2-T3-T4 (Bpems nepegaun 3,5 Gaitta)
AIPEC(agpec) 01H
CMD (kop komaHgbl) 03H
CrapLumi 61T HavanbHOro agpeca 00H
Mnagwmi 1T HavanbHoro agpeca 04H
CrapLumit 61T HoMepa AaHHbIX 00H
Manoe Konu4yecTBo AaHHbIX 02H
Mnapgwmwin 6ut CRC 85H
Crapuwwi but CRC CAH

END T1-T2-T3-T4 (Bpems nepegaun 3,5 Gaitta)

T1-T2-T3-T4 (Bpems nepegayn 3,5 6aitta) 8 START v END o3HauaeT, uto RS485 HeakTUBEH B TeUEHME Kak MUHUMYM
3,5 6ait BpemeHn nepepaun. OTO AAET ONPEAENeHHOE KONMYeCTBO CBODBOAHOTO BPEMEHWM MeXZy ABYMS
co06LLeHmamMm, YToObI pasnuiumMTb ABa COODLLEHUS 1 rapaHTUPOBaTb, YTO YCTPOMUCTBO HE NPUMET ABa COObLLEHUs 3a
OfHO coobLLeHNe.

ADDR pageH 01H, 4T0 yka3sbiBaeT Ha TO, YTO MHGOPMALWS O KOMaHAe OTnpaBnseTcs B npeobpasoBatenb ¢ agpecom
01H, a ADDR 3aHumaeT oguH ban;

CMD umeeT 3HaueHre 03H, 4TO ykasblBaeT Ha TO, YTO MHCGhOPMALWMS O KOMaHAE CYUTLIBAETCS M3 NpeobpasoBatens.
[ns nonyyenuns gaHHbix CMD 3aHnmaeT oguH 6aiT;

«HavanbHbIA agpec» 03HavaeT Havarno YTeHUs AaHHbIX C 3Toro agpeca. «HayanbHbln agpecy 3aHumaeT aga bainta:
CTapLuuit BUT HaxoauTCa BNepeam, a Mnaawni out - caagu.

«KonnyecTBO AaHHbIX» YKa3blBaeT KOMUYECTBO MPOYMUTAHHBLIX AaHHbIX B crnosax. «HavanbHblit agpec» - 0004H, a
«HOMep faHHbIx» - 0002H, 4To 03Ha4aeT YTeHWe daHHbIX no Asym agpecam 0004H n 0005H.

Mposepka CRC 3aHnmaet gBa baiita; mnagwmit 6wt Bnepeau, a ctapLumin 6ut caagu.
Wudbopmauums oteeta Begomoro yctpoinctea RTU (vHdhopmauws, otnpaensemas ot MY K Beayluemy yCTpoicTBy):

START T1-T2-T3-T4 (Bpems nepepaym 3,5 baitta)
ADDR 01H
CMD 03H
KonnyecTso baiToB 04H
Crapuumi 6ut gaHHbIx agpeca 0004H 13H
Mnagwwmin 6ut ganHbix agpeca 0004H 88H
Crapuumn 6ut gaHHbIx agpeca 0005H 00H
Mnapwmn 6ut ganHbIx agpeca 0005H 00H
Mnapgwmir 6ut CRC 7EH
Crapwwun 6utr CRC 9DH

END T1-T2-T3-T4 (Bpems nepegaun 3,5 baitta)

CMbiC OTBETHOIO COOBLLEHMS:
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ADDR paBeH 01H, 4To 03Havaet, 4To MHopmauus oTnpasnsietcs npeobpasosatenem ¢ agpecom 01H. ADDR
3aHVUMaeT oauH banT;

CMD pageH 03H, yto o3HavaeTt, 4to MY oTnpaBnseT uHbopMaLuuo BeayLlemy YCTPOUCTBY B OTBET Ha KOMaHZy
yTenusi (03H). CMD 3aHumaeT opuH 6aiT;

«KonuyectBo OaitToB» O3Ha4aeT konmyecTBO 0ailToB, HauMHas ¢ aToro Oanra (uckmoyas) po 6Ganta CRC
(ucknioumTtensbHo). 3geck 04 o3HauaeTt, uTo Mexay «uucnom Gaintosy n «mnagwummn Gutamm CRC» Haxogutcs 4
GaifiTa gaHHbIX, TO ecTb «cTapwue 6utbl gaHHbix agpeca 0004H», «mnagwwe 6uthl gaHHbix agpeca 0004H»,
«cTapLume 6utbl gaHHbIx agpeca 0005H». , «Mnapgtme 6uthl gaHHbIX agpeca 0005Hy - 3Tn YeTbipe GaliTa;

[aHHble, XpaHswmecs B (parMeHTe AaHHbIX, UMEIOT pa3mep AByX 0aiiToB: nepBbiM SIBNSETCA CTapwwi OuT, a
nocnegHuM - Mnagwmni. M3 nHdopmaumm BuaHo, YTo AaHHble no agpecy AanHbix 0004H - ato 1388H, a gaHHble no
appecy AanHbix 0005H - 3to 0000H.

Mposepka CRC 3aHnmMaeT aBa baifTa; Mnagwmuit 61t Bnepeau, a ctapLumii ut caagu.

10.3.2 Kop komaHab!: 06H, 3anuck ogHoro cnosa.

OTa KoMaHZa 03HayaeT, YTO Befyllee YCTPOWCTBO 3anmuchiBaeT AaHHble B MY. OgHa komaHga MOXET 3anuchiaTh
TOMbKO OAHY EeOVMHWLY AaHHbIX, @ He HecKonbko. Ero yHKUMSt — M3MeHeHue napameTpoB W pexuma paboTbl
npeobpas3oBaTens 4acToTbl.

Hanpumep: 3anuwute 5000 (1388H) B agpec 0004H nogumHeHHoro npeobpasosatenst ¢ agpecom 02H. CtpykTypa
kagpa OnucbiBaeTcs Creaytowmm o6pasom:

WHbopmaums o komaHgax Beaylero yetpoictea RTU (komaHga, oTnpaeneHHas Beaywum yctpoictsom MY):

START T1-T2-T3-T4 (Bpems nepenayu 3,5 Gaitta)
ADDR 02H
CMD 06H
3anucatb cTapLumin BuT agpeca AaHHbIX 00H
3anucatb MnagLmin 61Ut agpeca AaHHbIX 04H
CrapLumin B1UT CoOepXMMOro AaHHbIX 13H
Mnagwmi 61T cogepXMMOro AaHHbIX 88H
Mnapgwmin 6ut CRC C5H
Crapuwmn 6ut CRC 6EH

END T1-T2-T3-T4 (Bpems nepegaum 3,5 baitta)

WHchopmaums oteTa Begomoro yctpoinctea RTU (uHdhopmauus, otnpasnsiemas ot M4 k BegyLlemy ycTponcTay):

START T1-T2-T3-T4 (Bpems nepepaumn 3,5 baita)
ADDR 02H
CMD 06H
3anucatb CTapLumin b1t agpeca AaHHbIX 00H
3anucatb MnagLmn byt agpeca gaHHbIX 04H
CrapLumin G1UT COAEPKUMOT0 AaHHbIX 13H
Mnagwmin 61Ut COREPKUMOr0 AaHHbIX 88H
Mnapgwmin 6ut CRC C5H
Crapwwui 6utr CRC 6EH

END T1-T2-T3-T4 (Bpems nepegaum 3,5 baitta)

Mpumeyarue: B 10.3.1 n Kog komangbl: 03H, yteHue N crioB B OCHOBHOM 3HaKOMUT C (hOPMATOM KOMaHObl,
KOHKpETHOE ucnons3oBaHue OyaeT ykasaHo B 10.4.5 Mpuseaute npumep.

10.3.3 Koa komanabi: 08H, auarHoctuyeckas gyHkums

Onpepenexue yHKUMOHANBHOrO Noakoaa:

OYHKLMOHAbHBIA NOAKOA Onucanue
0000 BosBpart gaHHbIx coobuleHus 3anpoca

Hanpumep: cogepxumoe cTpoku coobLyeHns 3anpoca obHapyxeHus netnu ans agpeca npueoga 01H coenagaet ¢
COAEPXMMbIM CTPOKW OTBETHOO COOBLLEHMS, @ hopMaT CreayHLLmiA;

WHhopmauus o komaHgax segyLuero ycrporicrea RTU:

START T1-T2-T3-T4 (pems nepenauu 3,5 baita)
ADDR 01H
CMD 08H
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CrapLu. 6uT gyHKLMOHaNLHOMo noakoaa 00H
Mnaguw. 61T yHKLMOHANIBHOMO NOAKOAA 00H
CrapLumin 61Ut COAEPKUMOTO AAHHbIX 12H
Mnagwmin 61T CORePKMMOro AaHHbIX ABH
CRC CHK mnagumn out ADH
CRC CHK crapuuuit 6ut 14H

END T1-T2-T3-T4 (Bpems nepepaun 3,5 baitta)

WHdopmauwms o6 oTeeTe BegoMoro ycTpoiictsa RTU:

START T1-T2-T3-T4 (Bpems nepeaaun 3,5 baitta)
ADDR 01H
CMD 08H
CrapLu. 61T (yHKLMOHANBLHOMO NoaKkoaa 00H
Mnagw. 61T yHKLMOHANBHOMO NOAKOAA 00H
CrapLunin BUT CofepXMMOro AaHHbIX 12H
Mnagwmin 61T COREPKUMOro AaHHbIX ABH
CRC CHK mnapwmi but ADH
CRC CHK crapiumi but 14H

END T1-T2-T3-T4 (Bpems nepegaym 3,5 bara)

10.4 Onpeaenexune agpeca AaHHbIX

OTa vacTb npefcTaBnsieT coboi onpeseneHne agpeca KOMMYHUKALMOHHbBIX [aHHBIX, KOTOPblE UCMONb3YKTCS Ans
ynpaBneHnst paboToil Npeobpa3oBaTensi YacToTbl, NOMYYEHUs MHOpPMaLMM O COCTOSIHUM NpeoBpa3oBaTens YacToTbl
11 YCTAHOBKW COOTBETCTBYIOLLMX (DYHKLIMOHAMBHBIX NapameTpoB npeobpasoBaTens YacToTbl U T. .

10.4.1 MNpaBuna npeacTaBneHusa agpeca Koga PyHKLUK

Aznpec thyHKUMOHANBHOTO KOAA 3aHMMaeT ABa OaiiTa; cTaplumii GuT HaxoguTcs BNepeau, a Miaalmiz 6ut - caaaw.
CepuitHbIn HOMEpP (PYHKLMOHAMNbHOMO Kofa MCronb3yeTcs B KayecTBe napameTpa, COOTBETCTBYIOLLErO adpecy
perncTpa, Ho ero Heobxoaumo npeobpasosath B LECTHaAUaTepUYHbIN opmat. Hanpumep, P05.06, Homep rpynnbl
nepeq KoQoBOW TOUKON hyHKUMM - 05, a HOMep nocne KOJOBOW TOYKM (pyHKUmMK - 06, Torna agpec napameTtpa - 506, a
agpec (hYHKUMOHANbHOrO kofa B LuecTHaguaTtepuyHom dopmate - 01FAH. [pyroi npumep: agpec napametpa
yHKkumoHanbHoro koga P10.01 - 03E9H.

®yHKLUMOHANbHbIN H Moppo6Hoe onucaHue Ownana3soH Mo
aMMeHoBaHue .

koA napameTposB HacTPOMKM | YMOMNYaHUIo
0: ycT. (hyHKUMOHaNLHOTO Koaa
(P10.01)
1 ycT. aHanoroBoro kaHana Al
2: yCT. aHanorosoro kaHana Al2
3: ycT. aHanorosoro kaHana Al3
4: 3afjaH aHanoroBbIi KaHan
Al1+AI2.
5: 3apaH aHanoroBbIN KaHan 0,0-10,0 0,0 @)
AI2+AI3.
6: 3a0aH aHanoroBbIil kKaHan
AI3+AI1.
7: Peseps
8: yCT. MHOrOCTYNeHY. CKOpoCTH
9: yct. Modbus
10: PROFIBUS/PROFINET 3agaH

N3meHuTb

JlokaneHas npeg.

P10.01 ycr. PID

Mpumeyvanue:

1. Tpynna P29 - 310 napameTpbl HAaCTPOIKW NpoM3BoAUTENs. ATy rpynny napameTpoB HEBO3MOXHO MPOYMTATb WK
W3MEHWTb; HEKOTOpble NapameTpbl HEMb3s U3MEHWTb, Korga npeobpasoBaTenb HaxoauTcs B paboyeM COCTOSHWM;
HEKOTOpbIE NapaMeTPbl HEMb3s M3MEHWUTb HE3ABMCUMO OT COCTOSIHIA Npeobpasosatens; Mpn U3MEHEHUM NapaMeTpOB
(DYHKUMOHAMNBHOTrO Kkoga 0bpaTuTe BHWUMaHWE Ha AManas’oH HACTPOWMKWM MapameTpoB, EAMHWULbI WM3MEpEHWs W
COOTBETCTBYHLLME UHCTPYKLWM.
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2. MMockonbky EEPROM xpaHutcs yacto, cpok cnyx6sl EEPROM Bynet cokpatueH. Monb3oeatensm He TpebyeTtcs
COXPaHATb HEKOTOpble (PYHKLMOHANbHbIE KOfObl B pEXuUMe CBA3M: JOCTATOMHO NWLb M3MEHWUTb 3HAYeHWe BO
BCTPOEHHON OMEpaTUBHON MamsATW B COOTBETCTBMKM C TPeBGOBaHMAMW MCMONb30BaHWs. YToDbI peanusoBatb 3Ty
(DYHKLMIO, NMPOCTO M3MeHMTE CTaplumii 6uT agpeca CooTBeTCTBytLero koga (yHkumm ¢ 0 Ha 1. Hanpumep: kog
yHkumm P00.07 He coxpaHsietcs B EEPROM, a Tonbko uameHseT 3HaqeHne B RAM.Agpec MOXeT ObITb YCTaHOBIEH
Ha 8007H. 3TOT agpec MOXHO MCnonb3oBaTh TOMbLKO ANs 3anuck Bo BCTpoeHHoe O3Y v Henb3s UCnonb3oBaTh AN
yTeHus.Hanpumep, 310 HeJoNYCTUMBbIRA agpec Ans YTeHUs.

10.4.2 Onucanue appecoB apyrux ¢pyHkumn Modbus

Momumo ynpaBneHns napameTpamu 14, Bedyllee YCTPOWCTBO Takke MOXET HenocpeacTBeHHO ynpaenstb M4,
Hanpumep, paboToii, ero OCTAHOBKOIA M T. A., @ TaKKe MOXET KOHTPONMpoBaTh paboyee coctosHue MY. B cneaytowleir
Tabnuue npeacTaeneHa Tabnuua napameTpoB APYrx PYHKLWN:

OnpepeneHue
agpeca

OnucaHme thyHKUMI

[laHHbIe 0 3HaYeHUM 3anBNeHns

Xapaktepuctukm
yTeHus/3anucu

1000H

CocrosHne MY

0001H: paboTa ¢ NpsiMbIM BpalLLeH1eM

0002H: pabota ¢ o6paTHbIM BpalleH1eM

0003H: ocTaHoBka M4

0004H: HencnpaBHOCTb

0005H: coctosHue POFF M4

Ins npotokona UDP/IP aTa uHchopmMaLms ykasblBaeTcs
B MHChOpMaLK KBUTUPOBaHMS, HO AN NPOTOKONa
UDP/IP, koTOpbIi1 He ABNSETCS [MaBHbIM Y310M, UK
APYrVX MPOTOKOIOB, HEOOXOAMMO 3ampoCHTL aapec.

1001H

CocTtostHue
apuratens 1

Bit0-bit1, nornyeckoe coctosHue aBuraTens
0: cocTosiHMe 0BpbiBa

1: COCTOSHWE NEPEKMIOYEHNS YacTOTbI

2: COCTOSIHME NMPOMBILLSIEHHOM YacTOTbl
Bit2-bit8, pesynbTaThl, OTHOCALLMECS K KOM. LLkada
ny 1

But2: cTatyc QS1

But3: cTatyc QS2

bur 4: ctatyc QS3

butb: cratyc KM1

but6: ctatyc KM3

But7: cTatyc KM4

but8: ctatyc KM5

Bit6-bit15: peseps

1002H

CocTtostHne
apuratens 2

Bit0-bit1, mornyeckoe coctosHue ABuraTens
0: cocTosiHMe 0BpbiBa

1: COCTOSHME NEPEKMIOYEHNS YaCcTOThI

2: COCTOSIHME NMPOMBILLSIEHHOM YacTOTbl
Bit2-bit8, pesynbTaThl, OTHOCALLMECS K KOM. LLkada
ny 2

But2: cratyc QS1

BuT3: cratyc QS2

bur 4: ctatyc QS3

butb: cratyc KM1

but6: ctatyc KM3

But7: cTatyc KM4

but8: ctatyc KM5

Bit6-bit15: peseps

1003H

CocrosiHue
aBuratens 3

Bit0-bit1, mornyeckoe coctosHue ABuraTens

0: cocTosiHMe 0OpbIBa

1: COCTOSHME NEPEKMIOYEHNS YaCcTOThI

2: COCTOSIHWE NMPOMBILLSIEHHOM YacTOThl

Bit2-bit8, pesynbTaThl, OTHOCAWMECS K KOM. Wkada MY
3
But2: cratyc QS1
But3: cratyc QS2
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Onpepenexne
appeca

OnucaHue hyHKUMIA

[laHHble 0 3Ha4YeHUN 3asBneHns

XapakTepueTuku
yTeHus/3anucu

But 4: ctatyc QS3
butb: cratyc KM1
But6: cratyc KM3
but7: ctatyc KM4
but8: ctatyc KM5
Bit6-bit15: peseps

1004H

CocTtostHue
apuratens 4

Bit0-bit1, nornyeckoe cocTosHMe aBuratens
0: cocTosiHMe 0BpbiBa

1: COCTOSIHWE NEPEKIOYEHNS YaCTOThI

2: COCTOSHME MPOMBILLSIEHHON YacTOTbI
Bit2-bit8, pesynbTaThl, OTHOCALLMECS K KOM. LLkada
n4y4

But2: cTatyc QS1

But3: cTatyc QS2

Bur 4: cratyc QS3

butb: cratyc KM1

buT6: ctatyc KM3

but7: ctatyc KM4

but8: cratyc KM5

Bit6-bit15: peseps

1005H

CocTtostHue
apuratens 5

Bit0-bit1, mornyeckoe coctosHue ABMraTens
0: cocTosiHMe 0BpbiBa

1: COCTOSHWE NEPEKMIOYEHNS YacTOThI

2: COCTOSIHME NMPOMBILLSIEHHOM YacTOTbl
Bit2-bit8, pesynbTaThl, OTHOCALLMECS K KOM. LLkada
nys

But2: cTatyc QS1

But3: cTatyc QS2

bur 4: cratyc QS3

butb: cratyc KM1

but6: ctatyc KM3

But7: cTatyc KM4

but8: ctatyc KM5

Bit6-bit15: peseps

1006H

Kog yCTponcTBa

200

1007H

YnanexHoe unu
noKanbHoe CoCcTosiHNE

0: nokarsHoe coCcTosHWE
1: yaaneHHbIi craryc

1008H

CoctosiHue rotosHocTy MY

0: HeeNCTBUTENbHOE COCTOSHME

1: roTOBHOCTb K paboTe

2: COCTOSIHME HEMCNPaBHOCTY NPy Nofave NuUTaHus
3. COCTOSIHUE OTKMIOYEHUS NUTAHMS

4: cOCTOsAHME HeMCnpaBHOCTH NP 0OPLIBE NUTAHWS

1009H

CocTosHue bainaca 6rnoka

0: 6e3 brioka bainaca
1: ¢ brokom Bannaca

100AH

bnok barnaca gasbl U

100BH

bnok barnaca gasbl V

100CH

bnok 6ainaca cassl W

Kaxgblit 61T npeacTaBnsieT HOMEP yCTpocTBa 0bxoga.
OH penuTcs Ha OBa TUMa: CUMMETPUYHbIA Baiinac w
aACUMMETPUYHbIN Bannac.

100DH

HewvcnpasHocTb baiinaca
hasbl U

100EH

HewucnpaeHocTb 6annaca
¢asbl V

100FH

HewvcnpasHocTb baiinaca
¢asbl W

YKa3blBaeT Ha HeMCNPaBHOCTb TekyLlero Broka
Gaiinaca.®opmat aHanornyeH cboto
ycTpoiicTea.Kaxablit 61T npeacraenset
HEUCrpaBHOCT.

A |00 O

X

1010H

Bepcus Gnoka A1

Cm. chopmart Bepcum yCTPOMCTBA.

1011H

Bepcus bnioka A2

Cm. hopmart Bepcum yCTponcTaa.

1012H

Bepcus 6noka A3

CMm. chopmart Bepcum yCTPOMCTBa.

Ao A
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Onpepenexune . XapakTepueTuku
agpeca Onwmcanue thyHKLuiA [laHHble 0 3Ha4YeHUN 3asBneHns uTeHMs/3anMeH
1013H Bepcus 6noka A4 CM. dhopmaT Bepcum yCTponcTBa. R
1014H Bepcus 6noka A5 CMm. chopmart Bepcum yCTPOMCTBa. R
1015H Bepcus 6noka A6 CMm. chopmart Bepcum yCTPOMCTBa. R
1016H Bepcus Gnoka A7 CM. dhopmaTt Bepcum yCTponcTBa. R
1017H Bepcus 6noka A8 CM. dhopmart Bepcum yCTponcTaa. R
1018H Bepcus 6noka A9 CMm. chopmart Bepcum yCTPOMCTBa. R
1019H Bepcus 6noka A10 CMm. chopmart Bepcum YCTPOMCTBa. R
101AH Bepcyis 6noka A11 CM. dhopmaTt Bepcum yCTponcTaa. R
101BH Bepcus 6noka A12 CMm. chopmart Bepcum yCTPOMCTBA. R
101CH Bepcus 6noka B1 CMm. chopmart Bepcum YCTPOMCTBA. R
101DH Bepcus Gnoka B2 CM. dhopmaT Bepcum yCTponcTaa. R
101EH Bepcus 6noka B3 CM. dhopmart Bepcum yCTponcTaa. R
101FH Bepcus 6noka B4 CMm. chopmart Bepcum yCTPOMCTBA. R
1020H Bepcus 6noka BS CMm. chopmart Bepcum YCTPOMCTBA. R
1021H Bepcus 6noka B6 CM. dhopmart Bepcum yCTponcTaa. R
1022H Bepcus 6noka B7 CMm. chopmart Bepcum YCTPOMCTBa. R
1023H Bepcus 6noka B8 CMm. chopmart Bepcum YCTPOMCTBa. R
1024H Bepcus 6noka B9 CmM. dhopmart Bepcum yCTponcTaa. R
1025H Bepcus 6noka B10 Cm. dhopmart Bepcum yCcTponcTaa. R
1026H Bepcus 6noka B11 CMm. chopmart Bepcum yCTPOMCTBa. R
1027H Bepcus 6noka B12 CMm. chopmart Bepcum YCTPOMCTBa. R
1028H Bepcus 6noka C1 CmM. dhopmart Bepcum yCTponcTaa. R
1029H Bepcus 6noka C2 CMm. chopmart Bepcum YCTPOMCTBa. R
102AH Bepcus 6noka C3 CMm. chopmart Bepcum YCTPOMCTBa. R
102BH Bepcus 6noka C4 CM. dhopmart Bepcum yCTponcTaa. R
102CH Bepcus 6noka C5 Cm. dhopmart Bepcum yCTponcTaa. R
102DH Bepcus 6noka C6 CMm. chopmart Bepcum yCTPOMCTBa. R
1102EH Bepcus 6noka C7 CMm. chopmart Bepcum YCTPOMCTBa. R
102FH Bepcus 6noka C8 Cm. dhopmart Bepcum yCTponcTaa. R
1030H Bepcus 6noka C9 Cm. dhopmart Bepcum yCTponcTaa. R
1031H Bepcus 6noka C10 CMm. chopmart Bepcum yCTPOMCTBa. R
1032H Bepcws brnoka C11 Cm. dhopmart Bepcum yCTponcTaa. R
1033H Bepcus 6rioka C12  |Cwm. chopmaT Bepcum yCTpoicTBa. R

CrapLu. 6ut
1034H-103FH | HemcnpasHocTy 6nokos  |0000H-FFFFH R
A1-A12

1040H Temnepartypa 6noka A1 |0,0-100,0°C R
1041H Temnepatypa 6noka A2 10,0-100,0°C R
1042H Temnepartypa 6noka A3 |0,0-100,0°C R
1043H Temnepatypa 6noka A4 |0,0-100,0°C R
1044H Temnepartypa 6noka A5 |0,0-100,0°C R
1045H Temnepartypa 6noka A6 |0,0-100,0°C R
1046H Temnepartypa 6moka A7 |0,0-100,0°C R
1047H Temnepatypa 6noka A8 |0,0-100,0°C R
1048H Temnepartypa 6noka A9 0,0-100,0°C R
1049H Temnepartypa 6noka A10 |0,0-100,0°C R
104AH Temnepatypa bnoka A11 |0,0-100,0°C R
104BH Temnepartypa 6noka A12 |0,0-100,0°C R
104CH Temnepartypa 6noka B1 |0,0-100,0°C R
104DH Temnepartypa 6noka B2 |0,0-100,0°C R
104EH Temnepatypa 6noka B3 |0,0-100,0°C R
104FH Temnepartypa 6noka B4 |0,0-100,0°C R
1050H Temnepartypa 6noka B5 |0,0-100,0°C R
1051H Temnepartypa 6noka B6 |0,0-100,0°C R
1052H Temnepartypa 6noka B7 |0,0-100,0°C R
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Onpepenexune . XapakTepueTuku
agpeca Onwmcanue thyHKLuiA [laHHble 0 3Ha4YeHUN 3asBneHns uTeHMs/3anMeH
1053H Temnepartypa 6noka B8 |0,0-100,0°C R
1054H Temnepartypa 6noka B9 |0,0-100,0°C R
1055H Temnepatypa 6noka B10 |0,0-100,0°C R
1056H Temnepartypa 6noka B11 |0,0-100,0°C R
1057H Temnepartypa 6noka B12 |0,0-100,0°C R
1058H Temnepartypa 6noka C1 0,0-100,0°C R
1059H Temnepartypa 6noka C2 |0,0-100,0°C R
105AH Temnepartypa 6noka C3 |0,0-100,0°C R
105BH Temnepartypa 6noka C4 |0,0-100,0°C R
105CH Temnepartypa 6noka C5 |0,0-100,0°C R
105DH Temnepartypa 6noka C6 |0,0-100,0°C R
105EH Temnepartypa 6noka C7 |0,0-100,0°C R
105FH Temnepartypa 6noka C8 |0,0-100,0°C R
1060H Temnepartypa 6noka C9 |0,0-100,0°C R
1061H Temnepartypa 6noka C10 |0,0-100,0°C R
1062H Temnepartypa 6noka C11 |0,0-100,0°C R
1063H Temnepartypa 6noka C12 |0,0-100,0°C R

Crapu. 6ut
1064H-106FH | HewncnpasHocTy BriokoB  |0000H-FFFFH R
B1-B12

1070H AsT0byC A1 0-1400B R
1071H AsTobyc A2 0-1400B R
1072H [UnHa 6noka A3 0-1400B R
1073H [LnHa Bnoka A4 0-1400B R
1074H LLnHa Gnoka A5 0-1400B R
1075H [LnHa 6noka A6 0-1400B R
1076H AsTobyc A7 0-1400B R
1077H AsTo0yc A8 0-1400B R
1078H [LnHa 6noka A9 0-1400B R
1079H [UnHa 6noka A10 0-1400B R
107AH EavHnyHbin aTobyc A11 |0-14008 R
107BH AsTobyc A12 0-1400B R
107CH [nHa 6noka B1 0-1400B R
107DH [LnHa 6noka B2 0-1400B R
107EH [LInHa Gnoka B3 0-1400B R
107FH [LnHa 6noka B4 0-1400B R
1080H [LnHa 6noka B5 0-1400B R
1081H [LInHa Bnoka B6 0-1400B R
1082H LLnna Gnoka B7 0-1400B R
1083H [LnHa 6noka B8 0-1400B R
1084H [LnHa 6noka B9 0-1400B R
1085H [LInna Gnoka B10 0-1400B R
1086H [LInHa Brnoka B11 0-1400B R
1087H LLnHa 6noka B12 0-1400B R
1088H MogyneHas wuHa C1 |0-1400B R
1089H MogyneHbii astobyc C2 |0-1400B R
108AH MogynbHbiit aTobyc C3 |0-1400B R
108BH MogynbHbiin aTobyc C4 |0-1400B R
108CH C6opHas wmHa 6noka C5 [0-1400B R
108DH C6opHas wuHa 6noka C6 |0-1400B R
108EH MogynbHbiit aTobyc C7 |0-1400B R
108FH MogyneHbii astobyc C8 |0-1400B R
1090H MogyneHbii astobyc C9 |0-1400B R
1091H LLnHa 6noka C10 0-1400B R
1092H [LInHa Bnoka C11 0-1400B R
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Onpepenexune . XapakTepueTuku
agpeca OnucaHue hyHKUMIA [aHHbIe 0 3HaYeHUM 3asiBneHust uTeHMs/3anMeH
1093H vHa 6noka C12 |0-1400B R
CrapLu. but
1094H-109FH | HemcnpasHocTy 6nokos  |0000H-FFFFH R
C1-C12
10A0H Mnapuw. Gyt 0000H-FFFFH R
HewcnpaBHoCTH Brioka A1
10ATH Mnagu. Gur 0000H-FFFFH R
HewcnpaBHocTH Broka A2
10A2H Mnapuw. Gyt 0000H-FFFFH R
HewvcnpaBHOCTW Broka A3
10A3H Mnagu. Gur 0000H-FFFFH R
HewcnpaBHocTH Broka A4
10A4H Mnapuw. Gyt 0000H-FFFFH R
HewvcnpaBHOCTW Broka A5
10A5H Mnapu. Gur 0000H-FFFFH R
HeucnpasHOCTM 6noka A6
10A6H Mnapuw. Gyt 0000H-FFFFH R
HeucnpasBHOCTM 6rioka A7
10A7H Mnapu. Gur 0000H-FFFFH R
HeucnpasHOCTM 6roka A8
10A8H Mnapuw. Gyt 0000H-FFFFH R
HeucnpaBHOCTM 6rioka A9
10A9H Mnagu. Gur 0000H-FFFFH R
HeucnpasHocTh 6noka A10
10AAH Mnapuw. Gur 0000H-FFFFH R
HeucnpaBHOCTM 6rioka A11
10ABH Mnagu. Gur 0000H-FFFFH R
HewcnpaBHocTH Brnoka A12
10ACH Mnapuw. Gyt 0000H-FFFFH R
HewvcnpaBHocTH Brioka B1
10ADH Mnapu. Gur 0000H-FFFFH R
HewcnpaBHocTH Bnoka B2
10AEH Mnapu. Gur 0000H-FFFFH R
HewcnpaBHocTy brnoka B3
10AFH Mnauw. our 0000H-FFFFH R
HewvcnpaBHocTY Gnoka B4
10B0H Mnapuw. Gyt 0000H-FFFFH R
HewcnpasHocTh Brioka BS
10B1H Mnapu. Gur 0000H-FFFFH R
HeucnpasHoCcTM 6rioka B6
10B2H Mnapuw. Gyt 0000H-FFFFH R
HewcnpaBHocTy brnoka B7
10B3H Mnapu. Gur 0000H-FFFFH R
HeucnpaeHocTM 6noka B8
10B4H Mnapuw. Gyt 0000H-FFFFH R
HewvcnpaBHocTh Bioka B9
10B5H Mnapu. Gur 0000H-FFFFH R
HeucnpaeHocTM 6noka B10
10B6H Mnapuw. Gur 0000H-FFFFH R
HencnpaBHOCTM 6roka B11
10B7H Mnagu. Gur 0000H-FFFFH R
HewcnpaBHOCTM Broka B12
10B8H Mnagu. Gur 0000H-FFFFH R
HewcnpasHocTh Broka C1
10BOH Mnagu. Gur 0000H-FFFFH R
HeucnpaeHocTh 6noka C2
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Onpepenexune . XapakTepueTuku
agpeca Onwmcanue thyHKLuiA [laHHble 0 3Ha4YeHUN 3asBneHns uTeHMs/3anMeH
10BAH Mnapw. bur 0000H-FFFFH R

HewcnpaBHocTh Brnoka C3
10BBH Mnapu. Bt~ o000H.FFFFH R
HeucnpasHocTh 6noka C4
10BCH Mnapu. byt 0000H-FFFFH R
HewcnpaBHocTh Broka C5
10BDH Mnapu. B4t~ o000H.FFFFH R
HeucnpasHocTh 6noka C6
10BEH Mnapw. bur 0000H-FFFFH R
HewcnpaBHocTh brnoka C7
10BFH Mnapu. 4t~ o000H-FFFFH R
HeucnpasHocTh 6noka C8
10COH Mnapw. byt 0000H-FFFFH R
HewcnpaBHocTh Broka C9
10C1H Mnapuu. bur 0000H-FFFFH R
HeucnpasHocTn 6noka C10
10C2H Mnapu. ur 0000H-FFFFH R
HeucnpaBHocTh 6roka C11
10C3H Mnapuu. bur 0000H-FFFFH R
HewcnpaBHocTh bnoka C12
10C4H HewucnpaBHoCTb R
brioka A
10C5H HewucnpasHoCTb i R
Bnoka B
10C6H HewucnpaBHoCTb i
brioka C
10C7H-10CFH Peseps Peseps
10D0H Tekywwas CTyneHb 0-15
CKOpOCTU
TekyLas BpeMeHHas
10D1H rpynna yckopeHui n - |1-5 R
3ameqneHuit
10D2H __ Konuectso 0-12, 70 e, uro P07.06 R
LeCTBUTENbHbIX €AMHML
Tekywwas HeucnpasHocTb |Cm. I'pynna P09: Mpynna napameTpoB XypHana
10D3H . R
DSP 1 HeucnpaBHOCTEN
Tekywwas HeucnpasHocTb |CM. I'pynna P09: Mpynna napameTpoB XypHana
10D4H . R
DSP 2 HeMCcnpaBHOCTEN
Tek. Tvn HeucnpasHocTu |Cm. Mpynna P09: Mpynna napameTpoB xypHana
10D5H . R
ARM 1 HeucnpasHOCTeN
Tek. Tun HeucnpasHocT |Cwm. Mpynna P09: I'pynna napameTpoB xypHana
10D6H . R
ARM 2 HeMCcnpaBHOCTEN
10D7H Tek. HemcnpasHocTb Brioka|Cwm. pynna PO9: Mpynna napameTpoB xypHana R
1 HeucnpaBHOCTEN
10D8H Tek. HeucnpaeHocTb 6noka|Cwm. Mpynna P09: I'pynna napameTpoB XypHana R
2 HeucnpaBHOCTEN
10D9H Homep Gnoka npu Tex. | R
HeMCcnpaBHOCTH
CoCTOsIHME YCKOPEHUS UK
10DAH 3ameqneHns npu Texk. |- R
HEMCMPaBHOCTH
10DBH Yacrorta paGota npu Tek. | R
HeMCcnpaBHOCTH
10DCH YcT. yacTota npu Tek. |
HEMCMPaBHOCTH
10DDH BbiIxod. TOK npu Tek. |-
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Onpepenexune . XapakTepueTuku
agpeca Onwmcanue thyHKLuiA [laHHble 0 3Ha4YeHUN 3asBneHns uTeHMs/3anMeH
HEeWcnpaBHOCTM
10DEH Bbixoa. Hanpsxkexue npu |- R
TEK. HEMCNPABHOCTY
10DFH Bxoa. Tok npu Tex. R
HEeWcnpaBHOCTM
10EOH Bxoa. HanpskeHre npu | R
TEK. HEMCNPABHOCTY
10E1H HanpsixeHue WiHbl broka | R
Mpu TeK. HEMCNPaBHOCTY
10E2H Temnepatypa Grioka npu | R
TEK. HEMCNPABHOCTY
CocTosHWe BXOA. KNEMMb
10E3H CUCTEMbI NMPY TEK. - R
HeWcnpaBHOCTM
CocTosHWe BXOA. KNEMMb
10E4H nonb3oBatens npu Tek. |- R
HeWcnpaBHOCTM
CocTosiHMe BbIXOA.
10E5H KIeMMbl CUCTEMbI MPU TeK. |- R
HeMcnpaBHOCTH
CocTosiHMe BbIXOA.
10E6H KnemMbl nonb3osatens |- R
npw TEK. HEMCNPaBHOCTK 1
CocTostHMe BbIX0A,.
10E7H Krnemmbl nonb3osartens |- R
npw TEK. HEMCNPABHOCTM 2
10E8H Bpems npu Tex. R
HeucnpaBHOCTH
10E9H TekyLiuit kaHan komaHa P00.01 i
ynpaBneHns
10EAH 3HayoK BbIXof i i
curHanuaaumm
OudpdpepeHumansHoe  |0: curHanusaumus cucTeMbl
10EBH KogupoBaHue curHanos  |1-36: curHanusauus broka i
TpeBorm 98: curHanmuaauus DSP
cnctembl/DSP/ARM  199: curHannsaums ARM
10ECH CrapL. 6uT curHanmsaumm |- R
10EDH Mnaguw. 61t curHanuaumm|- R
Bcnom. 6ut cnonb3yeTca B kayecTse napameTpa
10EEH ABTOHACTPOWKM camoo6y4aloLLerocs BCoMOraTenbHOro COCTOSHMS, R
napameTpoB 0TOBPaXaeMoro Ha rmaBHOM KOMMbKITEPE.
10EFH OuT nomoLLm npu oTnagke |dnar coCTOSHNUA OTNaaKN R
HeucnpaBHOCTb AeNCTBUIA NepekntoyaTens koM. Wwkada
1, cooTBETCTBYIOLErO Magw. 8 Gutam
HeuncnpaBHOCTL AENCTBUI NEpeKoYaTens Kom. Wkada
2, COOTBETCTBYHOLLEro cTaply. 8 butam
But0:KM1
HeucnpaBHOCTb OeACTBUIA burt:KM2
But2:KM3
10FOH nepeksYaTens Kom. : R
LKachoB 1-2 but3:KM4
Butd: QS1
but5: QS2
but6: QS3
but7: peseps
but8:KM1
but9:KM2
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OnucaHue hyHKUMIA

[laHHble 0 3Ha4YeHUN 3asBneHns

XapakTepueTuku
yTeHus/3anucu

Bbut10:KM3
but11:KM4
But12: QS1
But13: QS2
Bbut14: QS3
but15: peseps

10F1H

HeucnpaBHOCTL AeNCTBUIA
nepeknoyaTens Kom.
LikagpoB 2-3

To xe, YTo 1 BblLlE

10F2H-10FFH

Peseps

1100H-11FFH

MobuToBble aTpubyThI
Kaxgoro oTobpaxaemoro
3HaYeHus.

1. bit0-bit2 - ygenuueHme, ykasoiaroLiee KONM4ecTso
LECATUYHBIX 3HaKoB. 0=6: ABOMHbIE LECATUYHBIE TOUKM
2. 6uT3 --- 3ape3epBUPOBaH, NPEACTABMEH BHYTPU:
C6poc K 3aBOACKMM HACTpONKam NO3BONSIET
nepesanucatb PYHKLMM

3. 6uT4 --- XapaKTepuCTUKM 3HaKa, 1=CO 3HaKOM,
0=6e3 3Haka

4. bit5-bit6 - yposeHb 3anucy,

0 = MOXHO M3MeHUTb B Noboe Bpems

1 = Henb3s M3MeHUTb BO BpeMS paboTbl

2 = Henb3s U3MEHUTb

5. OuT7 - ypoBeHb YTEHNS, 0=4ynTaembIn,
1=HeunTaembIn

6. Dbit8-bit10 - TMN MakcManbHOrO U MUHUMANBHOTO
3HayeHus

0 = uenbiin 6anT B KauecTBe KpUTepus (HopMarbHbIN)
1 = rpynna u3 8 61T, KaK KpuTepui

2 = rpynna u3 4 6uT, KaK Kputepui

3 = rpynna u3 2 buT, KaK KpuTepui

4 = rpynna n3 1 6uT, KaK KpuTepUI

5 = HEBO3MOXHO MOBTOPUTb

7. bit11-bit15 - nepeyeHb eanHUL M3MepeHus

0 = HeT eauHuL

1 = wecTHaguaTepuyHbIn (XXXXH)

2 = TUN NepeYmncreHms

3 =vacrtora ('y)

4 = BbIcokas YacToTa BpalleHns (k')

5 = CKOPOCTb U3MeHeHUs YacToThl (I'L/c)

6 = ckopocCTb BpaLleHust (06./MuH.)

7 = Bpems B MANNCEKYHAAX (MC)

8 = Bpems B cekyHaax (c)

9 = Bpems B MUHyTax (M)

10 = yacbl BpemeH (4)

11= ckopoCTb Nepegaym aHHbIX (buT/c)
12=MpoueHT (%)

13 = HanpsxeHue (B)

14 = 10K (A)

15 = conpotusneHue (Om)

16 = MHaykTMBHOCTb (MIH)

17 = MoLLHOCTb, (KBT)

18 = PU (370 3Ha4eHe eanHuLbl M3MepeHns, eanHuLa
N3MEpPEHNS - CBA3AHHbIE AAHHbIE)

19=°C

20=*(3Be3n04ka)

21= ToHkui

22=xBA

23=kBT1y4
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Onpepenexne
appeca

OnucaHue hyHKUMIA

[laHHble 0 3Ha4YeHUN 3asBneHns

XapakTepueTuku
yTeHus/3anucu

24=MNa

25= MUKPOH

26= (yron) rpagyc
27=Mm

2000H

2001H

KomaHga ynpaBnexus
CBA3N

0001H: gBvxeHne NPSIMOTo BpaLLeHNs

0002H: nBwxeHne 06paTHOrO BpaLLleHns

0003H: nyck npsMoro BpaLLeHus

0004H: nyck obpaTHOro BpaLleHus

0005H: ocTaHoBKa ycTpoincTBa

0006H: ocTaHoBKa NO MHEPLM (SKCTPEHHAS OCTaHOBKA)
0007H: cbpoc npu HemcnpaBHOCTH

0008H: octaHoBKa npobesxku

Bbicokuit 8-6MTHbIN YpOBEHb YKa3blBaeT Ha
pacnpenenuTenbHbIi Wkad), Tpedyrowmi
nepeknioyeHns ¢ npeobpa3oBaHeM NMPOMbILLIIEHHON
4acToThI.

00H: ocHoBHOM koM. LuKad 1

01H: koM. wkad 2

02H: kom. wkad 3

03H: kom. wkad 4

04H: ocHoBHOM koM. LuKad 5

05H: koM. wkad 6

06H: koM. wkad 7

07H: kom. wkad 8

Mnagtwve 8 1T NpeacTaBnAT KOMaHAY

00H: Ges3 pevicTBuin

01H: MpeobpasosaHue yacToTsI 1

02H: YactoTa nutaHus

03H: nepekntoyeHre Ha NPOMBILLNIEHHYIO 4aCTOTy
04H: nepekntoyeHue Ha MY 1

05H: 0bpbIB BbICOKOBOMBTHOMO NUTAHNA

06H: MpeobpasoBaHue YacToThl 2

07H: nepeknioveHue Ha M4 2

lMpeobpaszoBaHue yacToTbl 1: Ecnn paHbLue
VCMONb30Barcsa ApYron ABuratenb C perympyemoit
4acTOTOW, UCXOAHbIN ABUraTENb C PErynmMpyeMon
yacToTom byget paboTaTh Ha MPOMBILLIIEHHOM YacToTe
nocre Toro, kak pacnpefenuresnbHbIi LWkag
NepeKniymMTCs Ha paboTy ¢ perynupyemoit 4acToTou.
lMpeobpaszoBaHue yacToTbl 2: Ecnu paHbLue
VCMONb30Barcs APYron ABuratenb C peryupyemoit
4acTOTOW, UCXOAHbI ABUraTESb C PerynmpyeMon
4acTOTOM OCTAHOBMTCS MOCAE TOrO, KaK 3TOT
pacnpefenuTenbHbli Wkad nepeknioymnTes Ha paboty ¢
perynupyemMon 4acToTom.

lNepekntoyeHne ¢ NPOMbILLINEHHOM YacToTbl Ha MY 1:
Ecnu paHbLue ucnonb3oBanuck Apyrue auratenu ¢
perynupyeMoin 4acToTomn, 3TOT pacnpefenvuTeNbHblil
LKkad nepekntodaetcs Ha paboTy ¢ perynupyemon
4acToTOM, @ 3aTeM UCXOAHbIN ABUraTenb C
perynupyemon 4acTtoton paboTaeT Ha MPOMBbILLIEHHON
yacrore.

Mpeobpa3zoBaHue YacToTbl 2: Ecnn paHbLue
“cnonb30Barncs Apyron asuratenb C perynupyemon
4acTOTOW, UCXOAHbIN ABUraTENb C PErynmpyeMon
4acTOTOM OCTAHOBMTCA MOCAE TOrO, KaK aToT
pacnpeaenuTenbHbIi LWKad) NepeknioymnTcs Ha paboTy ¢
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Onpepenexune . XapakTepueTuku
agpeca OnucaHue hyHKUMIA [aHHbIe 0 3HaYeHUM 3asiBneHust uTeHMs/3anMeH
perynupyeMon 4actoTom.
2004H L
2200H -Fmax go Fmax, 'y, ABa 3Haka nocne 3ansgToun W
Bbicokuit 8-6MTHbIN YPOBEHb YKa3blBaET Ha
pacnpenenuTenbHbIi Wkad), Tpedyrowmi
nepeknioyeHns ¢ npeobpa3oBaHMeM NPOMbILLIIEHHON
4acToThl.
00H: ocHOBHOM koM. Lukad 1
01H: kom. wkad 2
02H: kom. wkad 3
03H: kom. wkad 4
2005H 04H: ocHOBHOM KOM. Lkad 5 2005H
05H: kom. Wwkad 6
06H: kom. wkad 7
07H: kom. wkad 8
Mnagtuve 8 61T npeacTaBnsAT KOMaHay
00H: pa3peLueHue Ha npeobpa3oBaHme YacToT
01H: paspeLueHue Ha NPOMBILLSIEHHYIO YacTOTy
02H: paspeLueHne Ha NpoMbILeHHbIN MY
B 3aBMCMMOCTM OT KOHAMUrypaLum 3T0 MOXeT ObiTb
2201H PID-perynstop unu obpatHas cassb PID-perynsatopa. W
0-1000, 1000 cooteetctByet 100,0%
HactpoiiTe YactoTy auckpeTuaumm ocumnnorpada,
0: 2K, kaxnble 0,5 mc
1: 1K, kaxable 1 mc
2: 0,5K, kaxable 2 mc
2202H 3:0,25K, kaxable 4 mc W
4:0,125K, kaxable 8 mc
Mocne Toro, kak ARM pocturHet 64 OGannos, Bce
kaHarbl ByayT 3arpyxeHbl paBHOMEPHO.
2203H -100,0%-100,0% W
2204H 0,0%-100,0% W
4000H Yactllepepaun 0,00-120,00 I'y (dhakTnyeckoe 3HaveHune) R
4001H YacToTa paboTbl 0,00-120,00 I'y (cpakTryeckoe 3Ha4eHme) R
4002H KpyTMomeHT 0-100,0% R
4003H BbixogHoe HanpspkeHne |0-20 000 B (6e3 gecsatuyHon gpobu) R
4004H BxogHoe HanpsikeHne  |0-20 000 B (6e3 gecstnyHon apobu) R
4005H BbixoaHoit Tok 0,0-1000,0 R
4006H BxogHoM Tok 0,0-1000,0 R
4007H BbixogHas mMowwHocTb  |[poueHT, 1 3HaK nocne 3ansTom, 3Hak R
4008H BxogMoluH MpoueHT, 1 3Hak nocne 3ansTon, 6e3 3Haka R
4009H ®akTopBbixMoLH MpoueHT, 1 3Hak nocne 3ansToin, 6e3 3Haka R
400AH baKTop BXOAHOM MpoueHT, 1 3Hak nocne 3ansaTon, 6e3 3Haka R
MOLLHOCTH
400BH OpdpekrCocraBBxogToka |MpoueHT, (cTaHgapTHas eauHuua 4096, P2.05) R
400CH PeaktnsCoctaBBxogToka |MpoueHT, (cTaHgapTtHas eguHuua 4096, P2.05) R
400DH OdektCoctaBBbixToka |[MpoueHT, (cTaHgapTHas eguHuua 4096, P2.05) R
400EH PeaktneCocraeBbixToka |[poueHT, (cTaHgapTHas egunuua 4096, P2.05) R
(BOpMa BOMHb! BXOT WctuHHoe 3HaveHue (1,875-kpaTHOE NUKOBOE 3HaYeHMe
400FH " |HOMMHanbHOrO HanmpskeHus cooteeTcTByeT 2048, R
HanpsbkeHns L1L2 P2.04)
(BOpMa BOMHb! BXOT WcTuHHoe 3HaveHme (1,875-kpaTHOE NUKOBOE 3HaYeHMe
4010H " |HOMMHarbLHOrO HanpsxeHus cooTBETCTBYET 2048, R
HanpsxeHus L2L3 P2.04)
4011H ®opma BomnHbl BX04.  [McTMHHOe 3HaueHme (1,875-kpaTHoe NKOBOE 3HaYeHue R
HanpshxeHus L3L1 HOMWHANbHOTO HanpshxeHust COOTBETCTBYET 2048,
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Onpepenexune . XapakTepueTuku
agpeca Onwmcanue thyHKLuiA [laHHble 0 3Ha4YeHUN 3asBneHns uTeHMs/3anMeH
P2.04)
4012H ®opma BonHbI BxoA. Toka [UcTuHHOE 3HayeHne *10 (2-kpaTHbIi MK HOMUHANBHOTO R
L1 TOKa cooTeTcTBYET 2048, P2.05)
4013H ®opma BOMHbI BXOA. ToKa [MICTUHHOE 3HaueHne *10 (2-KpaTHbI MK HOMUHAMBHOTO R
L2 TOKa cooTBeTCcTBYET 2048, P2.05)
4014H ®opma BOnHbI BXOA. ToKa [MCTUHHOE 3HaueHne *10 (2-KpaTHbI MK HOMUHAMBHOTO R
L3 TOKa cooTeTcTBYET 2048, P2.05)
DOpMA BOMHBI BLIXOA McTuHHOE 3HaueHme (1,875-kpaTHoe NUKOBOE 3HauYeHNe
4015H " |HOMMHarbHOro HanpshkeHns cootsetcTyeT 2048, R
HanpsbkeHus UV P2.04)
GopMa BOTHbI BLIXOA McTHHOE 3HaueHme (1,875-kpaTHoe NUKOBOE 3HauYeHne
4016H " |HOMWHanbHOTO HanpshkeHus cooTBeTCTBYeT 2048, R
HanpsbxeHus VW P2.04)
DOpMA BOMHBI BLIXOA McTuHHoe 3HaveHue (1,875-kpaTHOE NMKOBOE 3HAYEeHME
4017H " |HOMUMHarbHOro HanpsbkeHns cooTsetcTyeT 2048, R
Hanpsxexus WU P2.04)
4018H ®opma BOsHbI BbIXod. Toka|CTUHHOE 3HaueHWe *10 (2-kpaTHbIN MUK HOMUHATBHOIO R
¢asbl U TOKa cooTBETCTBYET 32767, P2.05)
4019H ®opma BOMHbI BbIX0A. Toka|cTuHHOE 3HauveHue *10 (2-kpaTHbIN MK HOMUHANBHOTO R
hasbl V TOKa COOTBETCTBYET 32767, P2.05)
401AH ®opma BOsHbI BbIXod. Toka|cTUHHOE 3HaueHWe *10 (2-kpaTHbIN MUK HOMUHATBHOIO R
tasbl W TOKa CooTBETCTBYET 32767, P2.05)
401BH BopMa MOAYTUpPOBAKKOTO dopma BOMHbI, 6€3 eauHuL R
curHana U-ghasbl
401CH V- (bjgg;g?ﬁir&;:;ﬂ:uww ®opma BOMHbI, 6e3 eanHNL R
401DH Monynﬁsgr:Hﬁg;Hg)lasbl W ®dopma BOMHbI, 6€3 eauHuL R
401EH Yron ocn Q 0-65536 R
401FH Yronocn T 0-65536 R
sopon | Cocrasnaiowan ocnM | 5y768 16 32767 (crannaprbiit 6ok 4096) R
BbIXOA. TOKa
qop1H | COCTABNAWAA OCH T | 35768 1 39767 (cTaapTHBiit Gnok 4096) R
BbIX0f. TOKa
4022H ®a3a BbIxogd. HanpskeHus |0-65536 R
4023H ®a3a BbIX0[,. TOKa 0-65536 R
4024H Hanp®aslUnHbiU bes gecatnyHomn gpobu (eguHnua namepeHms: B) R
4025H Hanp®aslUuHblV bes gecatnyHom gpobu (eguHuua namepeHms: B) R
4026H Hanp®aslUnHelW Bes gecatuuHomn apobu (eauHuLa namepeHnus: B) R
4027H Temnepartypa gauratens |°C R
Temnepatypa
4028H tasocgpuratowero  |°C R
TpaHcopmaTtopa A1
Temnepartypa
4029H tasocapuratowero  |°C R
TpaHcdopmatopa B1
Temnepartypa
402AH hasocaBuraroLLero °C R
TpaHcgopmatopa C1
Temnepartypa
402BH tasocgpuratowero  |°C R
TpaHchopmaropa A2
Temnepartypa
402CH tasocgpuratowero  |°C R
TpaHcgopmatopa B2
402DH Temnepatypa °C R
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agpeca Onwmcanue thyHKLuiA [laHHble 0 3Ha4YeHUN 3asBneHns uTeHMs/3anMeH
thasocapuratoLero
TpaHchopmaropa C2
402EH cnar 6eayaapHoro 0-1 R
nepeknyeHmns
402FH Temnepartypa gauratens 1(°C R
4030H Temn[sur2 °C R
4031H Temn[sur3 °C R
4032H Temn[surd °C R
4033H Temn[sur5 °C R
4034H Bubpaums guratens 1 |0-65536 R
4035H Bwbpaumsa geuratens 2 |0-65536 R
4036H Bubpauus guratens 3 |0-65536 R
4037H Bubpauus guratens 4 |0-65536 R
4038H-403FH Peseps Peseps
4040H BxoaMonbaTepu Kaxgblit OUT npeacTaBnsieT COOTBETCTBYIOLMI CTATYC R
TEpMUHana.
Kaxpobiih 61T Ha nonb3oBaTenbCKoil nnare
BbixogHas knemma
4041H BBOZa-BblBOJA NPeLCTaBNAeT COCTOSHNE R
nonb3osatens 1
COOTBETCTBYHLLETO TEPMMHANA.
Kaxpblit OUT Ha nnaTe paclumMperns BBOAa-BbIBOAA
4042H BbixMonb3Tepm2 NPeACTaBMSET COCTOSHUE COOTBETCTBYIOLLEND R
TEpMUHana.
4043H CrcrBroaTepm Kaxgbin 61T npegcTaBnsieT COOTBETCTBYOWMIA CTATYC R
TEpMUHana.
4044H CHCTBLIXTepM Kaxpblit OUT npeacTaBnsieT COOTBETCTBYIOLLMIA CTATYC R
TepMUHana.
4045H IOucnnen Al 0-100,0% R
4046H [Oucnnen Al2 0-100,0% R
4047H [Oucnnen Al3 0-100,0% R
4048H Oucnnen Al4 0-100,0% R
4049H AO1 0-100,0% R
404AH AO2 0-100,0% R
404BH AO3 0-100,0% R
404CH AO4 0-100,0% R
404DH AO5 0-65536 R
404EH Peseps 0-50,000kIy R
404FH MepenayaPID 0-100,0% R
404FH OtknukPID 0-100,0% R
4050H MoTpebdn B cek - R
Mnaguw. 16 6ut obuwero
4051H . R
3Hepronotpebnenns  |[naBHbI KOMMLIOTEP AOIKEH BbIMUCIUTL
4052H CrapLu. 16 6uT 06LLero |oKoHYaTenbHbIA pesynsTaT 1 3aTeM 0T0BpasuThb ero. R
3HepronoTpebneHus
4053H Peseps 3apesepBupoBaHo Ans 6 €ro 3HeprocoepexeHms
4054H Peaeps PESEPEHpOBATIO ATIA BYRYLIETO SHEPTOChEpEXERA.
O0H: 6e3 pencrauit
01H: nepekntoyeHme Ha MY 2
KOMaHIb! VIIDABNEHHS 02H: nepekntoyeHue Ha M4 1
Ae! YN 03H: MNpeobpasosaHue 4acToTb! 1
4055H oToOpaxatoTcs Ha : R
04H: MpeobpasosaHue 4acToTbl 2
CEHCOPHOM 3KpaHe | o
: NEPEKITI0YEHNE HA NPOMBILLMEHHYH YacTOTy
06H: YacToTa nutaHus
07H: 00pbIB BbICOKOBONBTHOMO NUTAHNS
4056H Komariz! onepauyit lModcyeT nsnuika
3HaveHue noacyeTa
4057H VHCTpYKUMs no Howmep asuratens
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Onpepenexune . XapakTepueTuku
agpeca Onwmcanue thyHKLuiA [laHHble 0 3Ha4YeHUN 3asBneHns uTeHMs/3anMeH
aKcnnyarauum: Homep
ABuratens
1: MECTHbIN
2: Modbus
KomaHab! onepauuit:  |3: PROFIBUS
4058H KOMaH4a NPOMBbILLNIEHHOTO |4: knemMma R
My 5. OCHOBHOE YCTPOWCTBO
6: knemma 1
7: knemma 2
KM5:1
KM4:1
KM3:1
Cocrostne OC kom.  [KM1:1
4059H Likacha 0 QS1:1 R
QS2:1
QS3:1
Peseps: 9
405AH Cocroate OC kow. To e, YTO 1 BblLLE R
wkada 1
405BH Cocroatue OC kow. To Xe, 4TO 1 BbILE R
Lwkadga 2
405CH Cocroate OC kow. To e, YTO 1 BblLLE R
Wwkadga 3
CocTosiHWe pa3peLleHns 00H: paspewerue M
405DH MY OC kow. wkada 1 01H: paspeLueHre NpOMbILLIEHHON YUCTOTbI R
' 02H: paspeLueHre NpoMbILLIEHHON YacToThl, M4
405EH Cﬁgggﬁ;éﬁé}”ﬁgﬂ To e, YTO 1 BblLE R
405FH Cﬁ&“ggiﬁg?ﬁfg&?gﬂ To xe, 4TO 1 BbILLE R
CoctosHne paspeLueHus
4060H Ny oc KOI\F/)I. LUpKa ta 4 To e, YTO 1 BbliLLE
4061H-4064H Peseps -
4065H /ameHeHune agpeca i
(OYHKLMOHAIBHOro Koga
V13meHeHve pesepBHOro
4066H 3HaYeHus - R
(OYHKLMOHAIBHOrO Kofa
3meHeHne
4067H pesakTUpyEMOro 3HaYeHus |- R
(OYHKLMOHABHOIo Koga
4068H MN3meHeHune nogcyerta i R
(OYHKLMOHAIBHOrO Kofa
4069H W3meHeHve kaHana |
(DYHKLMOHANBHOro Koda
406AH-4074H Pe3eps -
0: ocTaHoBKa YCTPOICTBA C 3amMeaneHneM
1: npsiMoe BpalLeHne
4075H Paboyas komaHaa 2: obpaTHoe BpalLeHne R
3: 0CTaHOBKa YCTPOWCTBA MO MHEpLMM
4: 0TCneXMBaHWE CKOPOCTM BPaLLEHMS
0: TonuK. NpsiMOe BpaLLeHre
4076H KomaHga Tonukoeoro | 1: Tonyk. obpaTHoe BpalleHue R
LBWKEHUS 2: [leakTuBaLms TONYK. pex.
3: OCTAHOBKA TOMYK. ABVKEHUS MO MHEPLN
4077H M3ameHeHve noacyeTa  |CyeTumK 3aepKkn 3anycka/oCTaHOBKM R
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Onpepenexune . XapakTepueTuku
agpeca Onwmcanue thyHKLuiA [laHHbIe 0 3HaYeHUM 3asABIEHUS uTeHMs/3anMeH
4078H Kanan komaHg - R
4079H Onar 6era/npobexku ; ABIDXEHNE R

- TONYK. ABUKEHME
407AH-407FH Peseps - -
MobuTtoBbIE CBOIICTBA
4080H-40FFH Kaxgoro bnoka To xe, yto 3100H-31FFH R
ocuunnorpada.
CooTBETCTBYHOLLMIA aAPEC COOTBETCTBYET
oo o ST ) couomage, o
4100H-417FH | cvrHana kaxgoro kaHana P P R
COOTBETCTBYHOLLEMY afpecy.
ocyunnorpaca
Ecnu 3anucaH 0, 310 03Ha4aeT, 4To NEPEMEHHYH
HEBO3MOXHO ocumnnorpagupoBaTh.
. |CooTBeTCTBYIOWMIA afPEC COOTBETCTBYET
flvanason sraveHni COOTBETCTBYIOLLEMY KaHany ocuumnnorpada.3HakoBbIi
4180H-41FFH KaXxgoro KaHana } ylotiemy y.oci pv : . R
Auana3soH: -max Ao +max, 6e33HaKoBbI AnanasoH:
ocyunnorpaca 0-max

Xapaktepuctka R/W ykasblBaeT, YTo (PYHKUMA SBRSETCA XapaKTepuCTUKOW uTeHus/3anucu.Hanpumep, «komaHga
yNpaBneHns CBA3bIO» ABMSETCA XapakTepuCTUKoN 3anmcy, a komaHaa 3anucu (06H) nenonbayeTcs Ans ynpaeneHus
MHBEPTOPOM. DYHKLMIO R MOXHO TOMBKO YNTaTh, HO HEMb3s 3anuCbiBaTh, a OYHKLMO W MOXHO TOMbKO 3anuchIBaThb,
HO Henb3s YuTaTh.

MpumeyvaHue: npy Mcnonb3oBaHUM NPUBELEHHON Bbille Tabnuubl Ans ynpasnexns MY HeobxoanMo akTMBMpOBaTH
HekoTopble napameTpbl, 4ToObl OHM BCTynWAM B cury. Hanmpumep, 4T0Bbl MCMONMb30BaTh OMepauuu 3anycka W
ocTaHoBkK, «KaHan komaHgbl 3anycka» (P00.01) gomxeH BbiTh ycTaHoBMEH Ha «KaHan komaHabl 3anycka, CBs3by, a
«Bbibop kaHana komaHgbl 3anycka» (P00.02) momxeH GbiTb ycTaHOBNeH Ha «KaHan cessu Modbus»; B kauectse
Apyroro npumepa, npu pabote ¢ napametpom «PID 3apaH», yctaHoBuTe Ansi napameTpa «Bbibop uctounuka PID
3apgaH» (P10.00) sHaueHne «Hactpoiika cesisn Modbus».

10.4.3 MponopunoHanbHOe 3Ha4YeHUe NOoNeBON WHHbI

B peanbHbIX NPUNOXEHUsIX AaHHbIE CBA3M BbIPAXAKTCS B LUECTHaALaTEPUYHOM bopmaTe, a LiecTHaaLaTepUYHbIN
opmat He MOXeT NpeAcTaBnsTb AECATMYHY0 Touky. Hanpumep, 50,12 Ty He MOxeT ObiTb BblpaXeHO B
wecTHaguatepnyHom gopmare. Mbl moxem 50,12 100 pa3 npeobpasosatb B Lenoe yucno (5012), ytobbl 50,12
MOXHO ObIN0 NpeAcTaBuTb LWeCTHaauaTepuyHbIM Yucniom 1394H (1o ecTb gecatnyHbim 5012).

YMHOXEHME HeLenoro Yymcna Ha KpatHoe AaeT Lernoe Yncno, KoTopoe Ha3biBaeTCa MacLUTabHbIM 3Ha4eHNEM MOMNEBO
LUWHbI.

lMponopumoHanbHoe 3Ha4eHWe NONEBOM LUMHBI OCHOBAHO Ha AECATUYHOM TOYKE 3HAYEHWS B «auanasoHe HacTPOMKNy
WM «3HAYEHWW NO yMOMN4aHMO» B Tabmuue yHKUMOHANbHBIX napameTpoB. Ecnu nocne 3anaToil umeeTcs n
[eCATNYHbIX 3HakoB (Hanpumep, n=1), 3HayeHue wkanbl fieldbus m pasHo 10, BO3BegeHHOMY B N-to cTeneHb (m=10).
Cregytowuin pUCyHOK SBRSIETCS NPUMEPOM:

®YHKLUMOHANbHbIN Moapo6Hoe onucaHue Ounana3oH Mo
HaumeHoBaHue . N3meHuTb
Koa napameTpoB HaCTPOMNKM YMOMNYaHUI0
Bpems oxumaaHus
noeTopHoro nycka |0,0-3600,0 ¢ (BkntovaeTcs i
P01.28 nocne ocTaHoBku |[npu P01.17=1) 0,0-3600,0 1.0c ©
noaaymn NuTaHus

Ecnn «auana3oH HacTpoMkM» UnM «3HayeHWe Mo YMOMYaHWK» UMEET OOUH AECATUYHbIA 3HaK, 3HAYeHue LUKanbl
noneson LWuHbl paBHo 10. Ecnn 3HauyeHwe, NOMy4eHHOe rnaBHbIM YCTPOMCTBOM, paBHO 50, «BpeMs OXuAaHus
nepesanycka npu cboe nutaHuay MY pasHo 5,0 (5,0 = 50/10).

Ecnv ana ynpaeneHns OTKIIOYEHWEM MWUTaHUS M nepesanyckoMm ucnonb3yetcs cesasb Modbuc, Bpems oxwupaHus
coctaenset 5,0 ¢. CHavana ysenuubte 5,0 10 pa3 go yenoro yucna 50, yto paBHo 32H. 3atem oTnpaBbTe KOMaHAy
3anueu:
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01 06 0080 0032 09F7

3anucs Anpec [aHHble
AmpecT™ o auael napametpa  napavetpos  CBepka CRC

Mocne nonmyyeHns komaHabl NpeobpasoBaTtenb 4acToTbl MeHseT 3HaveHne ¢ 50 Ha 5,0 B CoOTBETCTBUAM C
cornalleHneM 0 3Ha4YEHNI NPOMOPLMM NONEBON LWWHbI, @ 3aTEM YCTaHABMMBAET BPEMS 3aEPXKKN BOCCTAHOBNEHUS 13
pexuma cHa Ha 5,0 c.

[pyroi npumep: nocne Toro, kak rmaBHOE YCTPOCTBO OTNPABNAET KOMaHAy Ha YTeHWe KoMaHabl napameTpa «Bpems
OXUOaHWs nepesanycka Mocne OTKMOYEHWUS MUTaHWUS», TMaBHbIN KOMMbIOTEP MOMyYaeT CreaytoLyio OTBETHYI
uHopmauumio ot MY:

01 03 02 0032 3991

YreHne [lgyxbaiiToBble  [laHHble
Anpec M4 KoMaHfb! AaHHble napameTpoB Caepka CRC

Mockonbky faHHble napameTpa - 0032H, uto pasHo 50, 50 genmtcea Ha 10 nponopumMoHansHo, 4Tobbl nonmyynTs 5,0. B
3TO Bpemsl Befyllee YCTPOMCTBO OyaeT 3HaTb, YTO BPEMS OXMAAHWMS Mepesanycka Mocne OTKMHYEHUS MUTaHMS
coctasnsert 5,0 c.

10.4.4 OTBeT Ha coobLeHne 06 owunodke

HeunsbexHbl owmMbKN B ypaBneHun CBs3blo.Hanpumep, HEKoTopble NapameTpbl MOXHO TONBKO MPOYUTaTh, HO HENb3s
3anucatb.B pesynbTaTe OTnpaBnsieTCs KOMaHAA 3anucy, U B OTBET npeobpasoBaTeNib OTNpaBnsieT cooblueHre 06
oLLMOKe.

MY oTnpaBnseT oTBeTHOE coobLLeHMe 06 oLwnbKe BeayLieMy YCTPOMCTBY. WX kogbl 1 3HAYEHUS crieaytoLme.

Kopa ncknioueHus Modbus
Kopg HaumeHoBaHue 0603HayeHue
Korga kog dhyHKUMM, NOMYYEHHbIN OT rMaBHOTO KOMMbIOTEPA, HE MOXeET
HegonycTumble paboTatb, 310 MoXeT ObITb CBA3aAHO C TEM, YTO KOO d)}/HKLI,I/II/I MPUMEHUM TOMBKO
01H hyHKLMM K HOBOMY YCTPOWCTBY 4 HE peanv3oBaH B 3TOM YCTPOWCTBE; B TO € BpeMst
YHKY TaKkke BOIMOXHO, YTO BeJOMast MalHa 0bpabaTbiBaeT 3TOT 3anpoc B
COCTOSIHUM OLLIMGKN.
[ns cucTeMbl perynupoBaHns CKOPOCTM C NEPEMEHHON YacTOTON afpec
02H He3akoHHbIN agpec  |3anpoca AaHHbIX [NaBHOTO KOMMbIOTEPa SBASETCSA HEAOMYCTUMbIM apecoM; B
AaHHbIX 4aCTHOCTM, KOMBMHALWMS aapeca PerucTpa 1 Konu4ecTsa nepenaBaembix
0aiToB HeJeNCTBUTENBHA.
Korga nonyyeHHoe none AaHHbIX COAEPXKUT HeJonycTUMOoe 3HayeHne. 310
3HayeHWe yKka3sbiBaET Ha OLIMOKM B OCTANbHON CTPYKTYpE 0ObEANHEHHOTO
03H He3aKOHHOE 3HaueHue |3anpoca.
AaHHbIX MpumeyaHue: 370 HUKOUM 0BPa3OM HE 03HAYAET, YTO ANIEMEHT JaHHbIX B
perucTpe, OTNPaBeHHbIN Ha XpaHeHWe, UMeeT 3HaueHre, OTNUYHOE OT
OXWAAEMOr0 NPUNOXEHUEM.
06H MoAHMHEHHO® Cuctema 3aHsTa (MpeT coxpaHeHue EPPROM).
YCTPOMCTBO 3aHATO
10H HeBepHbiii napons Maporb, 3anUcaHHbIA B agpece NpOBEPKU Napons, OTAMYaeTcs OT napons,
ycTaHoBneHHoro nonb3osarenem P07.00.
Ecnn koHTponbsHas uudpa CRC dopmata RTU unu koHTponeHas umudpa LRC
1H pOBEpHT OMBKY topmata ASCII B uH(popmaLmn kagpa, OTNPaBMNEHHON FNaBHbIM KOMMBIOTEPOM,
OTNNYAETCS OT HOMepa KOHTPOIBHOTO pacyeTa HUXHEro KomnbtoTepa, byaeT
BblAaHo coobLeHne 06 ownbke NpoBEpKX.
B komaHge 3anucy napameTpa, OTNPaBEHHO rNaBHbIM KOMMbTEPOM,
/13ameHeHus OTNpaBfieHHbIE JaHHbIE HAXOAATCS 3a Npeaenamu aanasoHa napameTpos,
12H napameTpoB WNW agpec 3anucy B HACTOsILLEE BPEMS HAXOLUTCS B COCTOSHWM, HEAOCTYNHOM
HedencTBUTENbHLI  |ANS 3anuci, Unu QyHKLKMS BbiGopa BXOAHOW KIeMMbI Ans 3anucy 3aHaTa
APYrMMU KNnemmamu.
CucTema Korga rnaBHbIf KOMMbIOTEP BbIMONHAET YTEHWE UMW 3aNKCh, ECAIM YCTAHOBIEH
13H 3a6rOKMpOBaHa naponb Nomb30BaTens 1 naponb He 3abnoKMPOBaH UMK He PasboKMPOBaH,
cuctema byget cooblueHa kak 3abrnokMpoBaHHas.
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Korpa Begomoe yCTpoCTBO OTBEYAET, OHO MCMOMbL3YET Nnone yHKLUMOHANBbHOrO Koga 1 agpec HemcnpaBHOCTH, YTOGbI
yKasaTb, OTPearupoBano M OHO HopmanbHO (6e3 ownboK) unK npousowrna kakas-To owwbka (Tak HasbiBaemas
peakuus UCKMoYeHus). B cnyyae HOpMmamnbHOrO OTBETA BEAOMOE YCTPOWCTBO OTBEYAET COOTBETCTBYHLLMM
(DYHKLMOHAMBHBIM KOAOM M agpecoM LaHHbIX WK KOZoM noadyHKUMM, B 0TBET Ha BO3paXeHWe BEAOMOe YCTPOMCTBO
BO3BPALLAET KOA, PaBHbI 0ObIMHOMY KOZY, HO C NMOrMYeCcKoi 1 B NEPBOI NO3NLMM.

Hanpuwmep: cooblueHune, oTnpaBneHHoe ¢ BeayLLero YCTpOUCTBa Ha BeoMoe, TpebyeT cumTbiBaHWs Habopa AaHHbIX
apgpeca yHKUuoHanbHoro koga MY, n 6yaeT creHepupoBaH cneayroLLmni YHKUMOHAMBHBIRA KOA:

0000001 1 (wectHaguaTepnyHbin 03H)

Mpu HOpManbHOM OTBETE BEAOMOE YCTPOWCTBO OTBEYAET TeM Xe KodoM (hyHKUMW. B oTBeT Ha BO3paxeHWs
BO3BpALLAET:

00000011 (wectHaguaTepnyHbin 83H)

Ecnn kop dyHKUMM He ByoeT n3MeHeH W3-3a OLMOKM BO3paKeHMUsl, BEOMOE YCTPOMUCTBO OTBETUT O4HOGANTOBLIM
KOZOM VCKITIOYEHNS, KOTOPbIIA onpegenseT NpUinHy UCKMtoueHus. Mocne Toro kak NpUroXeHe OCHOBHOM YCTPONCTBA
nomny4aeT OTBET Ha BO3paXeHue, TUNNYHas npoueaypa 06paboTku 3aknio4aeTCs B MOBTOPHOW OTMpaBke COOOLIEHMS
NN BHECEHUWN U3MEHEHWI B KOMAHLY B COOTBETCTBMM C COOTBETCTBYHOLLEN OLINOKOIA.

Hanpumep, yctaHosuTe «KaHan komaHgs! 3anycka» (P00.01, agpec napametpa 0001H) npeobpasosatens ¢ agpecom
ot 01H po 04, n komaHpaa BygeT cneaytoLen:

01 06 0001 0004 D9CI

3anucb Agpec [laHHble
Anpec 4 koMaHgbl ~ napameTpa napameTpoB Ceepra CRC

OpHako amanasoH HacTpoiiku «KaHana koMaHabl 3anycka» coctaBnsieT Bcero 0-3. Ecnu yCTaHOBNEHO 3HaYeHue 4,
3TO BLIXOAWT 3a Npefensl AnanasoHa. B 310 Bpems MY BepHeT B 0TBET coobLeHe 06 owubke. MHdpopmaums o6
0TBeTe creaytoLLas:

01 8 03 0261

Anpec M4 Kon aBapwitHon

peakL Kon owmbkn  Csepka CRC

Kog oTBeTa mckntoveHus 86H (cocTaBneHHbIA 13 «1» B camoit Bbicokor nosuuum 06H) npeactaensiet coboii oTBET
UCKMIOYeHns Ha komaHgy 3anucu (06H); koa owmbkm 03H, Kak BUOHO 13 NPpUBEAEHHO Bbille Tabnuubl, Ha3blBaeTCH
«HEOONyCTUMbIE [aHHble». 3HAYeHWe», a ero 3HayeHue TakoBO: «[lonyyeHHOe none AaHHbIX Coaepkano
HeJonyCTUMOE 3HayeHne. 3TO 3HAYEHUe YKa3bIBAET Ha OLUMOKW B OCTanbHOM CTPYKTYpe 06BbEAMHEHHOTO 3anpocan.

10.4.5 MpumepbI onepaumin YTEHUA U 3anNUcK
O copmarte nHCTpyKumir yTeHns u 3annuey cM.10.3.1 n Kog komangbl: 03H, uteHune N crnios ®ecTvBanb.

10.4.5.1 YreHne npumepa komangbi 03H

Mpumep 1: CuutanTe €noso cocTosiHus npeobpasosatens yactotel ¢ agpecom 01H. Ot 10.4.2 Onucanne agpecos
apyrux yHkumin Modbus BuaHo, 4to agpec napameTpa crosa cocTosHWs npeobpasosatens paseH 1000H.

UTeHne koMaHgbl, OTnpaeneHHon Ha MY:

01 03 1000 0001 8OCA

YrteHue Agpec
Appec N4 KOMaHb! napameTpa O6bem pgaHHbix  Ceepka CRC

Mpeanonoxum, YTo MHOpMaLMs OTBETA CrieaytoLLas:

01 03 02 0003 F845

YreHue . Copepxumoe
Agpec MY KOMaHTb! BaiTbl TIaHHbIX Ceepka CRC
Copepxumoe fOaHHbIX, BO3BpaljaeMblx npeobpasosatenem u4actothl, - 0003H. W3 Tabnuubl BuAgHO, uTO

npeobpa3soBaTtenb YacToThbl OTKITHOYEH.
10.4.5.2 NMpumep HanucaHua komaHabl 06H

Mpumep 1: 3anyctute npeobpasosatens ¢ agpecom 03H B npsmMom HanpaeneHun. Cum. « Tabnuuy napameTpoB Apyrux
yHKUMi», agpec «Komanabl ynpaeneHus ceasbiox - 2000H, a pexum npsmoi nepegaqm - 0001. Cm. Hxke.
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Onucanue Onpepenexue XapakrepucTuku
yHKLWA g.qpeca [aHHbIe 0 3HaYeHMM 3asiBNeHUs LITF;HVIH Iganucu
0001H: gBvxeHve NpSIMOro BpaLLeHNs
0002H: gBwxeHne obpaTHOrO BpaLLeHus
0003H: nyck npsiMoro BpalLleHst
KomaHpa 2000H 0004H: nyck obpaTHOro BpalleH!s
ynpaBrieHns CeA3u 0005H: ocTaHoBKa ycTpoMCTBa
0006H: ocTaHoBKa No UHepLK
0007H: cbpoc npw HencnpasHOCTM
0008H: ocTaHoBKa Npobexku

KomaHga, oTnpaBneHHasi BeAyLUMM yCTPOACTBOM:

03 06 2000 0001 4228

3anuck Anmpec  Pabora ¢ npsimbimM
Apec T KOMaHgbl  napameTpa  BpalleHuem Caepra CRC

Ecrv onepauusi npolura ycrelwHo, BO3BpallaeTcs criedylowas WHopMaums oTBeTa (Takasi Xe, Kak W KoMaHa,
0TNpaBneHHas BeayLLMM YCTPONCTBOM):

03 06 2000 0001 4228

3anuch Ampec  Pabota ¢ npsiMbim
Anpec M4 KoMaHgbl  napameTpa  BpalleHuem Caepra CRC

+MNpumeyanue: fobasreHne npoGenos B NPUBEAEHHbIX BbILe UHCTPYKUMSX NpeaHasHaueHo Tombko Ans yaobeTea
06bsicHeHus. Mpu thaKTUYECKOM WUCTONb30BaHNM He A00aBNSIATE NPOGENbI B MHCTPYKLMSIX.

10.4.5.3 MNpumep otnagkm ceasu Modbus

Bemywium yCTPOWCTBOM SBMSIETC NEPCOHANbHbIA KOMMbIOTEP, ONs npeobpas’oBaHust CurHanma MCnonb3yercs
npeobpasoBatens RS232-RS485, nogknioueHHbI vepe3 nocneposatenbHelid nopT k MK COM1 (nopt RS232).
MporpammHoe obecneveHne ans otnagku K- 3T0 NOMOWHWK NO OTRagke nocrnefoBaTenbHOro nopra. 310
nporpaMMHoe oOecneyeHne MOXHO HalTu U 3arpysuTb B MHTepHeTe. [lpu 3arpyske nocTapaiTeck HaiTy
nporpamMmHoe obecnieverne ¢ pyHKUMe aBToMaTudeckoi nposepkn CRC. Ha pucyHke Huxe nokasaH MHTepdelic
MCMOMb3yeMoro MOMOLLHMKA MO OTNaAKe NoCcneaoBaTenbHOro nopTa.

& Comnix 1.4 [9(=1E3]
Pt ICOM1 ¥| paydRate |9800  wjéepb| [~ pTR [ ATS {0y
DataBits: |8 j' Parity: None :' StopBits: |1 Y1 [~ NoCRC Pause

Input HEX ~ Show HEX v
InputASC | ShowASC [V lgnore Space ¥ Newline [V Show Interval R Clear

‘ s) Send

¥ by Enter

CHavana Bbibepute COM1 pgna  «[locnepoBatenbHoro nopta». CKOpoCTb nepedayn  AaHHbIX  AOMKHA
COOTBETCTBOBaTb HacTpomke P16.01. Butbl gaHHbIX, GUTBI YETHOCTW W CTOMOBbLIE OWUTHI AOIMKHBI COOTBETCTBOBATL
Butam, ycraHoBneHHbiM B P16.02. Mockonbky ucnonb3yetcs pexium RTU, Boibepute «HEX» B WwecTHaguatepuyHoMm
topmarte. Ecnm Bbl xoTuTe, 4Tobbl mporpammHoe obecneveHne asTomatudecku gobasnsno CRC, Bbl LOMKHbI
Bblbpath ero. I ModbusRTU - BhiGepute CRC16 (ModbusRTU), HavanbHbid 6ant - 1. [ocne BkntoueHus
asTomatuyeckoi npoeepkn CRC He 3anonHainTe CRC npw 3anonHeHun koManabl, MHave oHa OyaeT noBTopsATbCS U
npuBegeT K ownbKam KOMaHAb!.

Komanpga otnagkm 3akniodaetcs B 3anycke M4 ¢ agpecom 03H B npsimom Hanpasnenun (10.4.7 Mpumep 1), TO eCTb

KomaHga:
03 06 2000 0001 4228
et S e PR g e
#Tpumeyanmue:

e  Appec MY (P16.00) sonxeH BbITb ycTaHOBNEH Ha 03.
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YcraHoBuTe s napametpa «KaHan komaHgpl 3anycka» (P00.01) sHaueHue «KaHan komaHabl 3amycka Ans
CBSA3W», a TaKke yCTaHOBUTe Ans napameTpa «Bbibop kaHana komaHgbl 3anycka ans ceasuy (P00.02) sHaveHue
«KaHan casau Modbusy.

Haxmute «OTnpaBnTb», €CNIN CXEMA M HACTPOIIKM BEPHLI. ByaeT nonyyeHo oTBeTHOE coobiueHue ot MY,

10.5 YacTble HeucnpaBHOCTU CBA3M

K pacnpocTpaHeHHbIM OLwnbKam CBS3W OTHOCATCS: OTCYTCTBUE peaKLi Ha CBSA3b M HEHOPMarbHbINA 0Tka3 MY,
Bo3MoxHble NpUYMHBI OTCYTCTBUS OTBETA Ha ODLLEHE BKMIOYatT B cebs:

HenpaBunbHblii BbIGOp nocnenoBaTentHoro nopta.Hanpumep, npeobpasosatens ucnonbayet COM1, a Bo
Bpems cBsi3n BblopaH COM2.

CkopocTb nmepegayn daHHblX, OUTbl AaHHbIX, CTOMOBblE OWTbI, KOHTPOMbHble GUTHI W ApyrMe napameTpbl
yCTaHaBnNMBaloTCs HecornacosaHHo ¢ MY,

MonspHoCTb + 1 - WiHbl RS485 nomeHsHa MecTamu.
Cornacytowui peauctop 485 Ha knemmHoi konogke MY yctaHoOBNEH HENpaBUIbHO.
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[MpunoxeHne A dnekTpoMarHUTHas COBMECTUMOCTb

OMC - 370 aHrnuickass abbpeBnaTtypa aneKTPOMAarHWTHOW COBMECTMMOCTM, KOTOpas O3HavaeT CcrnocobHOCTb
YCTPOMCTBA WM CUCTEMbI HOPMAnbHO paboTaTb B SNEKTPOMArHUTHOM Cpede, He Bbi3biBas HenpueMnembix
SMEeKTPOMArHMTHbIX MOMeX Yemy-nmbo B okpyxalowen cpege. OMC BknoyaeT B cebs  [fgBa  acnekTa:
3MEeKTPOMArHUTHbIE MOMEXU 1 YCTONYMBOCTL K 3NIEKTPOMArHUTHLIM MOMeXam.

SJ'IGKTpOMaFHI/ITHbIe NnOMEXN MOXHO pasfdenuTb Ha [OBE Kateropum B 3aBUCMMOCTU OT NYTU pPacnpOCTPaHEHWUA:
KOHAYKTUBHbIE NOMEXN N N3NnyYaeMble NOMEXN.

KoHayKTMBHbIE MOMEXM OTHOCSTCS K MOMexaM, KOTOpbIE PacrnpoCTPaHsoTCs BAOMb NPOBOAHWKOB, NO3TOMY NtoGoii
NPOBOAHWK, HampUMep, MpOoBOAA, NMMHWM Mepeaadu, KaTyluKM MHAYKTMBHOCTM, KOHAEHCaTopbl U T. A., SBMSETCS
KaHanoM nepegayn KOHAYKTUBHBIX MOMEX.

Nanyyaemas MHTEPEPEHLMS - 3TO MHTEpdepeHUNsl, PaclpoCTPaHSIOWAscs B BUAE SNEKTPOMArHUTHBIX BOJH.
PacnpocTpaHsiemas 3Heprusi 06paTHO NponopLoHanbHa KBaapaTy pacCTOsHHS.

OneKTPOMarHUTHbIE MOMEXW AOMKHbI UMETb TPW YCMOBUS UM TPU 3NEMEHTa OGHOBPEMEHHO: UCTOYHWK MOMEX, KaHar
nepedaym M YyBCTBUTENbHBIA MPUEMHUMK, BCe Tpu o0s3aTenbHbl. Pelwenne npobnem 3MC B OCHOBHOM
COCpEeOTOYEHO Ha 3TUX Tpex acnektax. [ns nonb3oBaTtenei, nOCKONMbky 0BOPYAOBaHWE CAYXAT WCTOYHUKOM WK
MPUEMHWKOM 3NEKTPOMAarHUTHbIX NOMEX W He MOXeT ObiTb M3MeHeHo, pelueHue npobnem 3MC B OCHOBHOM
HaYMHaETCA C kKaHana nepegauu.

PasnuyHoe 3NeKTpUYeckoe M 3MEKTPOHHOE 000pydoBaHWe WMeeT pasHble BO3MOXHOCTM OMC M3-3a pasHbIX
CTaHAapToB Mnm ypoBHen AMC, KOTOpbIe OHW PEANN3YIOT.

A.1. OcoGeHHOCTU  3NEeKTPOMArHUTHOW  COBMECTUMOCTM  CUCTEMbl  4YaCTOTHOrO
ynpaBneHus ¢ BbICOKOBONbLTHLIM Npeodpa3zoBaTesieM YacToTbl

BbicokoBOMbTHAs CMCTEMA PErynMpOBaHWS YacTOTbl BPALUEHMS, Kak M OpYroe arneKTPUYeckoe U areKTPOHHOe
obopyaoBaHe, ABNSETCA OAHOBPEMEHHO UCTOYHMKOM 3MEKTPOMArHUTHBIX MOMEX W 3EKTPOMAarHUTHLIM NPUEMHUKOM
B CUCTEME pacrnpefeneHus anekTposHepriu. MpuHUMN paboTbl BbICOKOBOMNBTHON CUCTEMbI PErYNMPOBAHNS YacTOThI C
perynupyemMoin 4acToTol onpedensieT, 4to oHa byaeT cosgaBaTb ONMpedeneHHOe KONMYECTBO 3MEKTPOMAarHUTHbIX
nomex.B To e Bpemsi, 4Tobbl rapaHTMpOBaTh HadEXHy0 paboTy CUCTEMbI B ONPEAENeHHO 3NEKTPOMArHUTHOM cpeae,
OHa [0IKHa UMETb OrnpeaeneHHas cnocobHOCTb MPOTUBOCTOAT ANEKTPOMArHUTHLIM MOMeXaM Mpu NPOEKTUPOBAHUM.
Korga paboTaeTt BbICOKOBOMbTHAS CUCTEMA PErynnpoBaHns CKOPOCTW C NEPEMEHHON YacTOTON, ee XapaKTepUCTUKM
OMC B OCHOBHOM OTpaxaloTcs B CriefyloLLmx acrekTax:

1. Xots hopma BXOHOTO Toka 6nmaka K aeanbHoi CUHycouae, TOK Mo-MPEeXHEMY COAEPXKUT rapMOHMKIA BbICOKOTO
nopsiaka, KOTopble Bbl3bIBAOT AIEKTPOMArHUTHbIE MOMEXM BO BHELIHEM MUpE W OKasbiBaloT ONpefeneHHoe
BINSIHME Ha OKPYXKatoLLiee ANEKTPOHHOe 060pyaoBaHMe.

2. BbixogHoe HanpsikeHWe npeacTaBnsieT CobOM BbICOKOYACTOTHYIO CTYMEHUATYH BOMHY, MogynuposaHHyto MMB.
OHu 0bpasyroT crHdasHble 1 anddepeHLmanbHble HaNPsKEHUs Mexay dasamn unu Mexay asamu 1 3eMnen.
Tok yTeuku OyaeT yBenuumBaThCs M CO3AABATb CUbHbIE 3NEKTPOMArHWUTHbIE MOMEXM Af1S1 BHELIHEro Mupa,
BNWSIS Ha PYroe anekTpoobopyaoBaHue B Ta e CUCTeMa.HaaeXHOCTb.

3. BbicoKOBOMbTHAs CUCTEMa perynupoBaHWUs 4acToTbl BPALLEHUS CRYKWT MPUEMHUKOM 3MEKTPOMArHUTHOrO
n3nyyeHnst. YpeamepHble BHELLHME MOMEXM MOTYT NPUBECTY K HEMCTIPABHOCTM UIK [JaXe NOBPEXAEHMIO CUCTEMbI
PEryn1poBaHMs YacTOTbl BPALLEHWS, YTO NOBAUSIET HA HOPMArbHOE UCMONb30BaHNE NOMb30BaTENEM.

4. B C/CTEMHOI NPOBOAKE BHELLHWE MOMEXW CUCTEMbI YNPABMEHNS CKOPOCTLI0 ¢ Npeobpa3oBaHNeM YacToThl U ee
coOCTBEHHAs NMOMEXOYCTOMYMBOCTb AONONHSOT ApYr Apyra. IMpouecc yMEeHbLUEHUS BHELUHMX NMOMEX CUCTEMbI
TaKKe SABNSETCS NPOLECCOM MOBbILLIEHNS TOMEXOYCTOMYNBOCTU CUCTEMBI.

A.2. OCHOBHble NMPUHLMNbI 3NEKTPOMArHUTHOM COBMECTMMOCTU CMCTEMbl YaCTOTHOIO
ynpaBneHus ¢ BbICOKOBOMbLTHLIM Npeobpa3oBaTenieM 4acToT

B couetaHum ¢ xapaktepuctvkamm OMC BbICOKOBONBTHON CUCTEMbI PEMYNMMPOBAHNS YacTOThl BpalLEHUs, koTopast
MMEET OTHOCUTENBHO HebonbLuMe FaPMOHMKM BXOOHOrO TOKa M BbIXOAHOrO HanpsXeHus, HO BbICOKOE HanpsXeHue 1
BonbLuoi TOK, B 3TOM pa3gdene noapobHo onuckiBatoTcs obwme acnektbl OMC BbICOKOBONbTHBLIX Npeobpa3oBatenei
YacTOTbl C PasMNyYHbIX aCMEeKTOB. TakMe Kak LUyMONodaBNeHWe, NPoBOAKA Ha MecTe U 3asemmeHue.lpuHumnb
YCTaHOBKY Ha MECTE.
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anIHLIVIﬂ bl WWymMonoAaBieHUA:

Bo Bcex coeauHUTENBHBIX IMHMSX KNEMM YNPaBIEHUs CUCTEMbI PErynMpoBaHMs YacToTbl BPALLEHWS UCTONb3YTCS
9KpaHNPOBaHHbIE NPOBOAA. OKPAHWUPOBAHHbIA MPOBOL MOAKMIOYAETCS K 3eMIE Ha BXOAE CUCTEMbI PerynmpoBaHMs
4acToTbl BpalLeHus. [1ns 3a3emneHns ucnonb3ytoTes kabenbHble 3axnMbl, 00pasyioLLme KONbLEBOE COEAMHEHNE Ha
360°. KaTeropuyecku 3ampelyaeTcs CKpyuMBaTb SKpPaHUPYIOLWMA CROW B XIYT W 3aTeM MOAKMoYaTh €ro K 3emre,
MOCKOJbKY 3TO NMPUBEAET K 3HAYMTENBHOMY CHUXKEHMIO UINK Aaxe NOTepe 3KpaHupytoLLero addekTa.

MpuHUMNLI NoNeBon NPOBOAKK

CunoBas npoBoAKa: OKPAHMPYIOWMA CMOW  BbICOKOBONLTHOTO Kabens BXOAHOW  BbICOKOBOMBTHOM  IMHWK
BbICOKOBOJTbTHOIM CUCTEMbI PETYSIMPOBAHNS 4acTOTbl BpaLLEHWst JOMKeH ObiTb HagexHo 3asemneH. Wsberaiite
napannesnbHOW NPOKNagky NIMHWA 3nekTponepeayn U IUHWA ynpasneHus.

Knaccucpukauus obopyaoBaHus: PasnuyHoe anekTpoobopyaoBaHWe B OHOW W TOWM e CUCTEME pacripefenieHuns
SNEKTPOSHEPIUM UMEET pasHyo CrIOCOBHOCTb U3NyYaTh ANEKTPOMArHUTHBIN LIYM U BblAepXuBaTh LyM. 310 Tpebyet
Knaccudmkauun atoro obopyaoBaHus. Knaccudukaumio MOXHO Pa3fenuTb Ha CUMbHOLLYMOBOE 06OpyaoBaHWe U
YyBCTBUTEMbHOE K LyMy 060pyaoBaHne. AHanoryHoe 060pyLoBaHie AOMKHO BbITb YCTAHOBNEHbI B OAHOM U TOM Xe
MecTe, NP1 3TOM MeXay pasnnyHbIMK TUnamu 06opyaoBaHNs LOMKHO cobntogaThest paccTosHue Gonee 20 cm.

OnekTponposoaka B Likadyy ynpaBneHus: [pW SMEKTPOMOHTaXe CUrHambHble NIMHUM W NIMHUM 3MNEKTPONUTAHMS
LOMmKHbI ObITh pacnpesfeneHbl Mo pasHbiM yyacTkaM. Kateropuyecku 3anpeLlaeTcs NpoknaabiBaTh napannensHo unm
B LUAXMATHOM Mopsiake npoBoda Ha Onmakom pacctosHui (B npeaenax 20 cm), a Tem Gonee CBA3bIBATb WX MEXIY
cobon. Ecrv curHanbHble kabenu JoMmKHbI nepecekatb NUHAW ANeKTponepeaaYm, x CneayeT pacnonaratb Nog Yrnom
90 rpapycos.

anIHLIVIﬂ bl 3a3eMneHus

Bo Bpems paboTbl cUCTEMa perynmpoBaHWs YacToTbl BpaLleHust JomkHa ObiTb 6e30MacHo W HagexXHO 3a3emMneHa.
3asemrnieHne — 3T0 He Tonbko obecneyeHne 6e3omacHOCT 060PYAOBaHMS U NUYHOM ©E30MacHOCTU, HO M CaMblil
MPOCTON, 3GEKTUBHBIA 1 AELUEBbI METOL PELIEHNs NPoBIeM, CBA3aHHbIX C 3IEKTPOMArHUTHOA COBMECTUMOCTBIO, 1
€My CriefyeT YAensTb NPUOPUTETHOE BHUMAHWE.

CylLeCTBYeT TpW TUMA 3a3eMNEHUs: CreLmanbHoe 3a3eMrieHne 3a3eMnsiollero anekTpoga, obllee 3asemmeHue
3a3eMNSIOLLEr0 MeKTpofa M MocrefoBaTenbHoe 3a3emneHne 3a3eMNsIOLLEro npooga. PasnnuHble CUCTEMbI
yNpaBNeHNst AOMKHbI ObITb 3a3eMIIeHbI C MOMOLLBI0 OTAEMbHbIX 3a3eMASIIOLLMX CTONBOB, pasnuyHoe 060pyaoBaHIe B
OOHOW CUCTEME YNPaBMEHNS! JOIMKHO ObiTb 33a3eMNEHO C MOMOLLbIO OBLLEro 3a3emnsiowiero ctonba, a pasnuyHoe
obopyaoBaHMe B OOHOA W TOWM e TNUHUM SNEeKTPONUTaHMst [OOMKHO ObiTb 3A3€MNEHO MOCNEeAOBATENbHO C
3a3eMNAIOLLMMM NPOBOAAMM.
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[pnnoxeHue B Kapra pacwmpeHus cesasu

B.1. Kapta cBsazu PROFIBUS-DP (EC-TX503)

B.1.1.

PROFIBUS - 3T0 MexayHapoaHbI OTKPbITbIA CTaH4ApT NONMEBOW LUKMHBI, KOTOPbIA MO3BONSET OO6MEHWUBATHCA
LaHHbIMU MeXay pasfnnyHbIMA TUNaMW KOMMOHEHTOB aBToMaTi3auuu. OH LIMPOKO MCNONb3yeTcs B aBTOMaTU3aummn
npou3BOACTBa, aBTOMaTh3aumu nepepabatbiBatoLLien NPOMBILINEHHOCTY 1 aBTOMAaTU3aLMK B Apyrux 0BnacTsx, Taknx
KaK 30aHusi, TPaHCMOPT W SHepreTuka, W NpedocTaBnaeT 3((EKTUBHbIE PELeHUs ANS peanusauuu KOMMAEKCHON
aBTOMaT3aLuMmM U aHarnuaa nonesoro obopyaoBaHus.

PROFIBUS coctout u3 Tpex coBmecTUMblXx 4acTeit: PROFIBUS-DP (peueHTpanusoBaHHasi nepudepus,
pacnpegeneHHsle nepudepuitHble yctpoilctea) U PROFIBUS-PA (aeTomatusaums npoueccos), PROFIBUS-FMS
(cneumdmkaLms coobLEeHM NONEBON LWKHBI, CrieLmduKkaLms COOOLLEHNA NOMEBON LUMHbI).

Mpotokon PROFIBUS noaaepuBaeT CUCTEMbI C OLHAM BEAYLLMM WU HECKONBbKUMI BEAYLLMMM, NEpeaaqy MapKkepos
Mexay BeAyLMMU CTaHUUAMM, @ TaKke nepedavy BeAyLero 1 BeOMOro Mexay BeayLMy 1 BeOMbIMU CTaHLMAMMU.
CraHuna Begyliero yctpoictsa (0Bbl4HO mporpamMmupyemblit norudeckuin koutponnep (MJIK)) Bbibupaet yanbl,
KOTOpble OTBEYAOT Ha MHCTPYKLMM BedyLUero YCTPOMCTBA, LMKIMYECKY0 nepegady faHHbIX NONb30BaTens BeAyLAM U
BEAOMbIMM YCTPOMUCTBAMY, @ TaKKE HELMKIMYECKYI0 nepedady rmaBHbIX AaHHbIX; BedyLuee YCTPOUCTBO TakKe MOXeT
OCYLLECTBASATL LIMPOKOBELLATENBHYI0 PACCHINKY KOMaHA HECKOMbKAM Yy3nam. Y3ny He HY)XHO OTnpaBnsTh BeayLiemy
YCTPOMCTBY curHanbl obpaTHom cssu. B cetn PROFIBUS yanbl He MoOryT 06MeH1BaThCA AaHHbIMM (TO €CTb BEAOMble
YCTPOMCTBA He MOryT 0OMEHNBATLCA aHHbIMM C BeAOMbIMU yCTpoiicTBamm no npotokony PROFIBUS).

PROFIBUS-DP - 3to pacnpegeneHHas cuctema BBOAA-BbIBOA4A, KOTOpas MO3BONSET BegylieMy YCTPOMCTBY
CMONb30BaTh BOMBLLOE KONMYECTBO NEpUMEPUAHBLIX MOAYIIEN W MONEBLIX YCTPOMCTB. INepeaya AaHHbIX B OCHOBHOM
UMKNMYecKas: BedyLMA CYUTBIBAET BXOOHYI MH(hOpPMALMI0 OT BEAOMOrO 1 OTNPaBnseT BEAOMOMY CurHan obpaTHoi
ces3n. Mopynb apantepa CH-PAO1 nognepxwsaet npotokon PROFIBUS-DP.

PROFIBUS-DP nonyyaet goctyn k cepBrcam YpoBHs kaHana nepefaym gaHHeix PROFIBUS (ypoBeHb 2) yepes Touku
poctyna k ycnyram SAP (Touku fgoctyna k ycnyram). Kaxablid oTaenbHbin SAP MMeeT 4eTko onpeaeneHHyto
(OYHKUMOHANBHOCTb. [N1S NOMy4YeHUs OOMONHMTENBHON MH(hOPMALMKM O TOYKax CepBUCHOTO JOCTynma obpaTutechb K
COOTBETCTBYIOLLEMY NaBHOMY pykoBoacTBy nonbsosatens PROFIBUS, mogenu PROFIBUS gns npusogos ¢
perynupyemon ckopocTtbto PROFIdrive unu crangapty EN50170 (npotokon PROFIBUS).

B atoit cucTeme ynpaBneHUs CKOPOCTbIO Npeobpa3oBaHWst 4acTOTbl  MCMOMb3YeTCs KapTa  PacLUMpEHMS,
nogaepxmeatowas npotokon PROFIBUS-DP (kapta DP Hawei komnanmm (EC-TX503) wnm kapta AnyBus). Ona
u“cnonb3yeT MeToabl CBSA3M BEAYLLEro U BEAOMOro YCTPOMCTBA U OBbIYHO NepuoaMyeck 0BMeHNBAeTCs AaHHbIMM C
YCTPOWCTBOM YNpaBEHNS CKOPOCTbO NMpeobpa3oBaHmMs YacToTbl. CUCTEMHOE YCTPOWCTBO.

3HakomcTBO ¢ KapToi EC-TX503

B CN1 wncnonbayetcst 9-koHTaKTHbIA pasbem Tuna D, a HasHaueHue KOHTaKTOB pasbema MoKas3aHO B CrieayioLlen
Tabnuue:

O5 04 03 0201

O O

KoHTakT coeguHutens Onucanue
1 - Hewucnonb3oBaHHbIN
2 - Hewucnonb3oBaHHbIN
3 B-nuHmns [laHHble nonoxuTenbHble (BuTas napa 1)
4 RTS nocnatb 3anpoc
5 GND_BUS MecTo nsonsuum
6 +5 B LUMHA /130n1poBaHHbIA UCTOMHUK NMUTaHMS NOCTOSHHOMO Toka 5 B
7 - Hewncnomnb3oBaHHbIN
8 A-cunyat [aHHble oTpuuaTenbHble (BUTas napa 2)
9 - Hewcrnonb3oBaHHbIN
Kopnyc SHLD Kabenb PROFIBUS, akpaHupoBaHHbI NpoBog
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+5V u GND_BUS wucnonbaylotcs Ans TepmuHatopa LWWHbL. HEKoTOpbIM YCTPOMCTBAM, TakMM Kak ONMTUYECKue
TpaHcuepbl (RS485), MoxeT noTpeboBaTbCs BHELIHEE MUTAHWE OT 3TUX KOHTAKTOB.

B HekoTopbix ycTponctax RTS mcnonbayetcs 415 onpeaeneHns HanpaeneHns OTMpaBkv U nomnyyerus. B obblyHbIX
NPUNOXEHUSX NPOCTO UCMOMb3YIATE NMHMIO A, NMHKMIO B 1 aKkpaH.

OnpepaeneHue cBeToanoAa:

Homep

cBeToaMOna Onpepenexune PYHKLMM

lnaTa paclwvpeHus 1 nnata ynpaBneHus yCTaHaBnuBaloT COEANHEHVE:
ceetoauog 1 Bceraa ropur.

CoenuHeHre Mexay NNaTon paclUMpeHns U NNaToi ynpasneHus

LED1 WHoukaTop cocTosiHus  |HopmanbHoe: ceetoamod LED1 nepuognyeckm muraet (nepuog 1 cekyHaa,
roput 0,5 cekyHabl, He roput 0,5 cekyHAbl).

lnaTa paclwmpeHus OTKIYeHa OT Nnatbl ynpaeneHus: ceetoauos LED1
BCEra BbIKMOYEH.

KapTa cB31 OHNanH u BO3MOXeH 06MEeH AaHHLIM: BCETAa BKMNKYEHO
LED2 OHIaiiH ceeT KoMMyHUKaLUMOHHas KapTa He HaxoauTCs B CTaTyCe «OHManH»: Bcerga
BbIKIOYEHa

KapTa cBsi3n He B CeTM M 0OMEH AaHHbIMU HEBO3MOXEH: HopmarbHoe
COCTOsIHWE

KoMMyHWKaLMOHHas kapTa He HaXoa4WTCs B cTaTyce «onaiH»: Muraet
Ownbka koHGMrypaumm: yactota MuraHus 11y

[nuHa Habopa AaHHbIX MONb30BaTENbCKIUX NapaMETPOB OTIMYaETCs OT
HaCTPOWKW ANKHbI BO BPEMS NpoLEecca MHULMANM3aLmMm KOMMYHKaLMOHHOI
kapTbl 1 NpoLiecca KOHUrypaLum ceTu.

Ownbka faHHbIX NapamMeTpoB NONbL30BATENS: YacToTa MuraHus 2 'y
[nuHa/copepxmmoe Habopa AaHHbIX NOMb30BaTENbCKMX NapaMeTpoB
OTNM4aeTCs OT HACTPOMKM ANMHBI/COLEPXMMOrO BO BpeMs npoLecca
VHWLManM3aumm KOMMYHWKaLMOHHON KapTbl W npoLiecca KOHUrypawmm ceTu.
Owwnbka nHnumanusaumm ASIC ceasn PROFIBUS: yactoTa muranus 4 'y,
[narHocTuKa BbIKNIOYEHa: BCErAa BbIKMHYEHA

LED4 WHaukaTop nuTaHua  |KapTa cBAi3W 3aropaetcs Nocne NonyveHns NuTaHns OT nnathbl ynpaBneHus.

V|HJJ,I/IKaT0p aBTOHOMHOTIO

LED3
pexmma/HencrnpaBHOCTH

B.1.2. Cxema nopgkntoyenus wuHbl PROFIBUS

Beryuian crarya
PROEIBUS | MY INVT | MY INVT

EC-TX503 EC-TX503

ABGND _| AB SHLD AB SHLD

Ha pucyHKe BbiLLE NPeACTaBNeHa NPMHUMNMANbHAs CXxemMa «TepMUHanbHOMY npoBogku.Kabenb npeacTtasnseT cobon
CTaHgapTHbli kabenb PROFIBUS, cocToswmit M3 BATOM napbl U SKpaHupytowwero cnos. JkpaH kabens PROFIBUS
HanpsMylo MOAKMIOYEH K 3emne Ha Bcex yanax. lMonmb3oBatenu MoryT BbibpaTh NyYlMA METOL 3a3eMIeHust B
COOTBETCTBUM C (DaKTUYECKUMM YCIIOBUSIMU Ha MECTE.

anIMe‘-IaHVIFI noakn4vyeHns:

e [lpu nogknioyeHun cTaHuwin ybBegutechb, 4To kaberu nepefauM AaHHbIX He nepekpyyeHbl.Korga cuctema
pabotaeT B Cpede C BbICOKMM YPOBHEM 3MEKTPOMArHWUTHOIO —U3Ny4YeHUs, Credyetr UCnonb30BaTh
9KpaHMPOBaHHbIE kabenu.OKpaHNPOBaHNE MOXKET YNyYLLUUTb 3NEKTPOMAarHUTHylo coBMecTMocTb (AMC).
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e  Ecnm ncnonbayetcs akpaHMpoBaHHbIA NPOBOA B ONNETKe U dkpaHupytoLlas onbra, UX CnedyeT NoaKoumMTb K
3aLLUTHOMY 3a3eMITEHNI0 C 0BOVX KOHLIOB W MOKPLITL SKPaHMPYIOLLEHA NPOBOAKON Kak MOXHO GoMbLUyto nnowlaab
[n1s 0BecrneyeHmns XopoLUel NpoBOANMOCTU. Takke PEKOMEHAYETCS M30NMPOBaTh NIMHAM Nepefadn AaHHbIX OT
BbICOKOBOMbTHbIX JINHNN.

e [lpn ckopocTv Mepedaym gaHHbIX, npesbiwatoweit 500 Kout/c, cnepyet nsberats MCNONb30BaHUS WNEACOB 1
“cnonb3oBaTh MMelowmecs B npogaxe Bunku.Kabenn BBOA4a W BbiBOAA [aHHbIX MOXHO MOAKMIOYATH
HEenoCpeaCTBEHHO K BUIKaM, @ pa3beM LUMHbI MOXHO BKMHOYATb M BbIKMIOYATb B NOOOM MOMEHT. BPEMS, He
npepbIBas nepegady LaHHbIX APYrX CTaHLWNA.

B.2. Kapta cBsisn PROFINET (EC-TX509)

B.2.1.

PROFINET - 310 cTaHmapT CBsi3M MNPOMbILNEHHON aBTOMAaTM3aUMM HOBOTO MOKOMEHUsl, OCHOBAHHbIA Ha
TpaauumoHHom Gasoeom npotokone Ethernet IEEE 802.3, COBMECTUMBIN C CYLIECTBYIOLMMM NPUNOXEHUSMM LWNHB
PROFIBUS 1 OpueHTMpOBaHHbIA Ha NPOMbILLNEHHYI0 aBToMaTu3aumo. OH onpedensieT NOMHOCTLIO MPO3payHyto
cTpateruto npeobpasoBaHus ceT C NONeBoM LKL Ha Ethernet.Monb3oBaTenu MOryT nerko UHTErpupoBaTh CUCTEMY
PROFIBUS ¢ apyrimu CyLLeCTBYIOWMMI CUCTEMaMU NONEBO LUMHBI €3 BHECEHMSs Kakux-nnbo nameHeHni. Mocne
pobasnenuns yHkumm PROFINET k npeobpasoBatento yactothl cBsisb Mexay MJIK u npeobpasosaTenem 4actoTbl
MOXET OCYLIECTBNATLCS HanpsiMylo Yepes IP, a Takke coeguHeHMe MOXET ObiTb BbIMOMHEHO C WCMOMb30BAHWUEM
obuienpombllLneHHon ceth. CBA3b SBMSETCA YHUBEPCANBHON, @ CKOPOCTb Nepefadn Takke SBASETCA OAWMHAKOBON.
3HAYMTENBHO YNyYLLMMACh.

Mpeumywectea TexHonornm PROFINET:

e Hawnbonee 3ametHoit ocobeHHocTolo PROFINET sBnsieTcs ero npupoga B peanbHoM BpeMeHu. TpaguuUyoHHbIN
meTog cea3n PROFIBUS Takke MOXeT peann3oBaTth BhllleykasaHHble OCHOBHbIE QyHKLW. OHAKO B CUTYaLMsX
C BbICOKMMM TpebOoBaHMAMM K peanbHOMY BpeMEHW, OCOGEHHO MpU MPOEKTMPOBAHUW CUCTEM YNpaBReHMS
LBVXEHWEM, Er0 BbICOKOCKOPOCTHON NPON3BOAMUTENBHOCTL pearnpoBaHus HecoBMmecTuMa ¢ PROFINET.Metogbl
CBSA3W HECPaBHWMbI 1 He MOryT AOCTMYb TOYHOCTW MWUHUMANBHOMO LMKNA pearbHOro BpemeHn 250 MKC, Kak
PROFINET.

e [lpyroin BaxHoi ocobeHHocTblo PROFINET sBnsietcs ceasb Ethernet.Ethernet moxeT ucnonbsosatbest 4ns
ofiHoBpeMeHHON nepepaun aaHHbix TCP/IP nnu TekcTa, ronoca, u3obpaxeHus W ApyriX OaHHbIX, Yero HeT y
PROFIBUS. Hepoctatkn PROFIBUS B OCHOBHOM OTpaxaloTCs Ha yBenuuyeHWn 0OOpyaoBaHUs W Hamuunu
MHOxecTBa orpaHuyenmnit. PROFINET wucnonbayeT metog cesisn Ethernet. [ns mucnonb3oBaHus Heobxomyumo
[00aBUTL KOMMYTATOP M CETEBOM kabenb ANs NOAKIOYEHNS.

e  Pasnuya mexay metogom cssu PROFINET n metogom cBa3n PROFIBUS 3akntovaeTtcs B pasHuLe B CKOPOCTH
cBs3n.Ckopoctb cBsan Metoga csian PROFINET HamHoro Bbiwe.MakcumanbHas nonoca nponyckaHus
nepesfauun aaHHbIx coctaenset 100 Mbut/c, a MakcumarnbHas nonoca NponyckaHus Nepeaadn AaHHbIX MeToaa
ceasu PROFIBUS cocraenset 12 Méut/c. U meTogbl nepefaun AaHHbIX Takke pasnuyatoTcs: METOf CBS3u
PROFINET - nonHogynnekcHbIn, a metog cess PROFIBUS - nonyaynnekcHbii .

3HakomcTBO ¢ KapTon EC-TX509

BHewHnin TepmmHan CN2 ucnonbayeT cTaHgapTHbIn uHTepdeiic RJ45. CN2 3peck npeactasnseT coboit ABOMHOMN
uHtepcpeiic RJ45. [1Ba uHTepderica RJ45 HeoTrmummbl Apyr oT gpyra U MoryT 6biTb B3auMo3ameHsiembl. Ero
YCTPOWCTBO CriedyloLlee:;

NPUKONOTh HaumeHoBaHue OnucbIBaTh
1 Tx+ Mepenava faHHbIx+ (CurHant)
2 Texac- lMepefava gaHHbIX- (curHan-)
3 RX+ MMonyynTb AaHHbIe+ (NONYYUTb CUrHAnM)
4 HIK He nogkntoveH (nyctas Hora)
5 HIK He nogkntoveH (nyctas Hora)
6 RX- [Mpuem aaHHbIx- (Mpuem curHana-)
7 HIK He nogkntoveH (nyctas Hora)
8 HIK He nogkntoveH (nyctas Hora)

Onpep,eneHl/le MHOMKaTOPa COCTOAHUA:

KommyHukaumoHHas kapta PROFINET umeet 9 nnaukatopos, cpeam kotopbix LED1 - uHgmkatop nutanus, LED2-5 -
WHAVMKATOPbI COCTOSIHUS CBA3U KOMMYHUKALMOHHOM KapThbl, @ LED6-9 - MHAnKaTopbl COCTOSHWS CETEBOTO MOpTa.

LED uBer CocTosiHue onucblBaTb

LED1 3erneHbin - WHpaukatop nutanus 3,3 B
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LED uBet CocTosiHue onucbIBaTh
Apkun HeT ceTeBoro kabens
LED2 (MHaukaTop COCTOSIHMS y . |CoeanHeHme ceTeBoro kabens ¢ KOHTPONNEPOM
KpacHbIA MuUraroLmi
LWWHbI) PROFINET B nopsgke, HO CBSI3b He YCTaHOBMEHa.
paspywatb  |Cesa3b ¢ koHTponnepom PROFINET ycraHoBneHa.
LED3 (nHpmkaTop y Apkuit IuarHoctuka PROFINET npucytcTByeT
3eneHbli
HEeMCnpaBHOCTM CUCTEMb) paspywatb  [Het guarHoctuku PROFINET
LED4 (cBeTOBOW MHAMKATOP Apkuit Crek npoTokonos TPS-1 3anyLueH.
rOTOBHOCTW BEOMOrO 3eneHbli muraiowmin | TPS-1 oxugaet nHuumanusavium MCU
YCTPONCTBA) paspywatb  |Ctek npotokonos TPS-1 He 3anylueH
LED5 (cBeTOBOWM MHAMKATOP 366t 3aBucuT OT NPOU3BOAMUTENS — 3aBUCUT OT
COCTOSIHWSA 06CNYXWUBAHMS) XapaKTepuCTUK YCTPONCTBA
y KommyHukawmoHHas kapta PROFINET u
Apkni
LEDG6/7 (MHamkaTop COCTOSIHUS . komnbroTep/TIK coenmnHeHbl ceTeBbIMI kKabensmu.
3eneHblit
CETEeBOro nopra) A30VLLATE Kapta cBasu PROFINET 1 komnbtotep/TJIK eLe He
paspy YCTaHOBWNW COEAMHEHNE.
y Kapta cBasun PROFINET u komnbtotep/TJIK
csetoanon8/9 Apkun
(MHamnkaTop cBSA3M CETEBOTO 3eneHbii OOMEHUBAHOTCH A2HHbINM
. Kapta cBasu PROFINET u komnbtotep/TJIK eLle He
UHTEepgheiica) paspyLiaTb
YCTaHOBWNM CBA3b

KapTa paciumpeHusi cessm

B.2.2. NoaknioyeHune

KommyHukaumonHas kapta PROFINET wcnonb3yeT craHpapTHeld WHTepdenc RJ45 u moxeT ucnonb3osatb
TONONOMAIO NIMHENHON CETU W TOMONOorMio 38e3abl.CxemMa aneKTPUYECKUX COEOMHEHUN TIMHENHOW TOMONOrM CETU
nokasaHa Ha PUCYHKE HUXKE.

Puc. B-1 Snektpuyeckue coeauHeHUs TMHEMHON TOMONOMN CETH

O6opynoBaHve O6opynoBaHue O6opynoBaHve
BEeOMOM CTaHuum 1 BEAOMOW CTaHLmm 2 BEAOMOW CTaHLMM n
0O6opynoBaHye
BeqyLUen
CTaHUum

RJ45 RJ45 RJ45 RJ45 RJ45 RJ45

Mpumeyanue: ana Tononorm 3Be3goobpasHoi CeT NOMb3oBaTensaM HeobXoaMMO MOArOTOBWUTH KOMMYTATOPbI
PROFINET.

Cxema aneKTpU4ecKoro CoeanHEHUs TONOMOMK CETU «3Be3aax NPeACTaBneHa Ha PUCYHKE HIKE.
Puc. B-2 Onektpuieckne coeanMHeHNs TONONOTMM CETU «3BE3Aa»

ObopynoBaHue Ob6opynoBaHue ObopynoBaHue
BEAOMOM CTaHLuu 1 BEJOMOW CTaHLun 2 BEAOMOW CTaHLun n
ObopynoBaHue
BeayLLen
CTaHummn
RJ45 RJ45 RJ45 RJ45 RJ45 RJ45
lNepekntovaTens

B.3. MpoTokon cBaszn PROFIBUS-DP/PROFINET
CTpykTypa AaHHbIX HopmaLmoHHoro kagpa PROFIBUS-DP/PROFINET
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Pexum wuHbl PROFIBUS-DP/PROFINET obecneuuBaeT GbICTpblii 0O6MeH AaHHbIMU Mexay Befyllei cTaHuuen u
obopyfoBaHMeM CUCTEMbI YNpaBIEHUS CKOPOCTLIO C Npeobpa3oBaHMeM 4acToTbl. [OCTyn K yCTPOWUCTBY CUCTEMb
perynupoBaHus  CKOPOCTM € npeobpa3oBaHMeM  4YacTOTbl  BCErda  OCYLLECTBASETCH MO MpUHLMNY
BEAYLMA-NOAYMHEHHBIN.YCTPOICTBO  CUCTEMbI  PETYNIMPOBAHMA CKOPOCTU C NpeobpasoBaHMeM 4acToTbl BCerga
SIBNSIETCS BEAOMO CTaHUMei, a cama Kaxaas BegoMas CTaHuus umeeT YeTkuin agpec. PROFIBUS nepuoanyecku
nepegaet coobueHns.31o cooblueHue nepepaetcs B 16 cnosax (16 6ut).CTpykTypa nokasaHa Ha pUCYHKe HUXKE.

Puc. B-3 Ctpykrypa coobenns PROFIBUS-DP

- VgeHTudmkayms napameTpos (PKW)%i < [lanHble npouecca (PZD)— >
| ®ukcnpoBaHHas
obnactb

‘<7Pacnpenenﬂemaﬂ obnactlb————p

cwW iPZDzi PzD3! .. | PZD12

PKW1 | PKW2 = PKW3 | PKW4 = g  pzpo pzD3 | P7D12

O6nacTb napameTpoB:

PKW1 — NoeHTndukauma napameTpos

PKW2 — nopsiakoBbIil HoMep Maccuea

PKW3 - 3HaueHwve napameTpa 1

PKW4 — 3HaueHune napameTpa 2

[aHHble npouecca:

CW - ynpaBnsioLLee CrnoBo (0T BeayLLero kK Begomomy, cM. Tabnuuy 1)
SW — ¢noBo cocTostHus (0T BEAOMOrO K BeayLuemy, cM. Tabnuuy 3)
PZD - paHHble npoLecca (3afatoTes nonb3oBaTenem)

(BbIxog OT BeayLLero ycTpoicTBa K Be4OMOMY [3a4aHHOE 3Ha4eHWe)], BBOA OT BEAOMOrO K BedyLleMy [(hakTuyeckoe
3HaveHue))

O6nactb PZD (0bnacTb faHHbIX npoLecca)

O6nactb PZD coobLeHns cBa3u NpegHa3HadYeHa NS yNpaBneHWs U KOHTPOMS CUCTEMbI YaCTOTHOTO YNpaBneHus ¢
npeobpasoBatenem yactoTbl. PZD, nomyyeHHbId Ha rNaBHOW CTaHUMW M Ha MOAYMHEHHONM CTaHUmMM, BCerga
obpabatbiBaeTcs ¢ HamsbICKMM NpuopuTeToM. MpuoputeT 06paboTkn PZD Bhilwe, Yem npuoputeT 0bpaboTkn PKW, n
BCerda nepeaaloTcs caMmble NoCreaHNe LelCcTBUTENbHbIE AaHHbIE, HAXOASLLMECS B JaHHbI MOMEHT Ha UHTepdence.

CnoBso ynpasnenusi (CW) u cnoso coctosiHus (SW)

Ynpasnstowiee ¢noso (CW) - 3T0 OCHOBHOW METOZ ynpaBneHus 060pya0oBaHMEM CUCTEMbI YNPABMEHUst CKOPOCTLIO C
npeobpa3oBaHMeM 4acToTbl B CUCTEME NONEBOM LWmHbl. OH NepefaeTcs C rMaBHOW CTaHLMWM NONEBON LUMHBI Ha
obopynoBaHMe CUCTEMbl PEryNMpOBaHWs YacToTbl BpalleHUs, a MOAyNb agjanTepa [AedcTBYeT Kak LUMioa.
Ob6opynoBaHMe CUCTEMbI PErynMpoBaHWsl CKOPOCTU C NpeobpasoBaHWeM 4YacToThl pearvpyetr B COOTBETCTBUM C
WHopMaLmen BUTOBOTO KoAa YNpaBnALEro crosa 1 nepefaeT MHGOPMaLMIo 0 COCTOSIHUW 06paTHO Ha Beayluee
YCTPOMCTBO Yepes CoBo COCTOAHNS (SW).

Copepxumoe ynpaBnsioLLlero CroBa M CnoBa COCTOSHUS NOKa3aHO COOTBETCTBEHHO B Tabruue 1 w Tabnuue 3.
WMudbopmaumo o  BWTOBBIX KOAAX, OTHOCALWYOCS K OOOpYAOBaHWIO CUCTEMbl YNpaBREeHWs CKOPOCTbIO C
npeobpa3oBaHMeM 4acToTbl, CM. B PYKOBOLCTBE K CUCTEME YNPaBMEHNs CKOPOCTLIO C Npeobpa3oBaH1eM YacToTbl.

YcTaBka

O6opynoBaHMe CUCTEMbI YaCTOTHOMO yNpaBMeHWs ¢ Npeobpa3oBaHMeM 4YacTOTbl MOXET MONyyaTb YNpaBsioLLyHo
MH(OPMALMIO pasnYHBIMK crocobamn. ITV KaHarbl BKMKOYAKT B Ce6s: aHanoroBble 1 LdpoBble BXOAHBIE KNEMMbI,
naHenb YNpaBneHuss CUCTEMOW PErynupoBaHUs CKOPOCTM C  npeobpasoBaHMEM 4acTOTbl W HEKOTOpbIE
KOMMYHMKaLMOHHbIE Moaynu (Hanpumep, RS485, mogyns agantepa EC-TX503). Ytobbl PROFIBUS mor ynpaensTs
00opyoBaHNEM CUCTEMbI YaCTOTHOMO YNPaBMEHWS, MOZYNb CBS3W [OSKEeH OblTb YCTAHOBMEH B KayecTBe
KoHTponnepa 060pynoBaHUs CUCTEMbI YNIPaBIEHUS CKOPOCTbIO ¢ MpeobpasoBaHNeM YacToTbI.

CopepkaHue AaHHbIX 3HA4eHWiA NokasaHo B Tabnuue 2 cOOTBETCTBEHHO.
peanbHas CTOMMOCTb
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dakT4eckoe 3HaveHre npeacTasnset coboi 16-6uTHOE CroBo, coaepxallee HdopmaLmio o pabote 060pya0BaHMS
CUCTEMbI YaCTOTHOTO yrpaBneHus ¢ npeobpasoBatenem 4acToTbl. OYHKUWMS MOHWUTOPWHIA onpejenseTcs
napameTpamu CUCTEMbI YNpaBfieHWs CKOPOCTbIO Npeobpa3oBaHus YacToTbl. MponopuuoHansHoe npeobpasoBaHie
Lienoro yucna, OTNpaBeHHOTO Ha BeayLuee YCTPOCTBO B Ka4yeCTBe (haKTUIECKOrO 3HAYEHMS, 3aBICHT OT BbIGpaHHOI
(yHKUMW. CM. COOTBETCTBYHOLLEE PYKOBOLCTBO MO CUCTEME HaCTOTHOTO YNpaBNEHNs.

Co,qep>KaHV|e CbaKTI/ILIGCKVIX 3HaYeHWit NokasaHo B Ta6J'IVIU|e 4 COOTBETCTBEHHO.

Onucanue: 0bOpyaoBaHWe CUCTEMbl YACTOTHOTO YMpaBneHWs ¢ npeobpasoBaTenieM 4acToThl BCErma MpoBepsieT
ynpaensiowee cnoso (CW) u 6aiT 3agaHHOro 3HayeHus.

CoobLieHue 0 3agaye (CUCTeMa YaCTOTHOIO yNpaBNHMea - BeAyLiei CTaHLUK)
CnoBo ynpasnexusi (CW):

MepBbiM crioBom coobluerus 3aganus PZD siensetcs ynpasnsitowee cnoso (CW) cuctembl peryninpoBaHmus 4acToTbl
BpalLieHust. 3HaueHve kaxaoro 6uta B ynpaBnsioLLeM CIOBE NOKa3aHo B crefytoLlen Tabnuue:

Tabn. B-1 YnpaenstoLee cnoeo (CW) cuctembl YaCTOTHOIO ynpaBneHus ¢ npeobpasoBaTenem YacToTbl

Bur HaumeHoBaHue 3HayeHue BBepute ctatyc/onucanue
00 but 1 BkntoueHne nynbca
Heartbeat-coobLueHns 0 HeT yHKLm
01 [BkeHne ¢ npsmbIM 1 OYHKLMS NpAMOro TpaHcnopTa
BpaLleHnem 0 HeT dyHKuuu
1 AKTUBaLMSA LBUKEHWS C 00p. BpaLLEeHMEM
02 [uxOBpaTtHBpaLy 0 HeT hyHKLMM
1 AKTMBaLMSA Nycka TONYK. ABUKEHMS C NPAMBIM BpaLLeHUEM
03 MycklMpsmBpaly, 0 Her dyHium
1 AKTVUBaLWMSA NycKa TONYK. ABUKEHUS C 0BpaTHbIM BpaLLeHUeM
04 MyckO6paTHBpaLy 0 HeT byHKumm
05 CBoBonOcTaHos 1 AKTVBALMS OCTAHOBKMW YCTPOMCTBA NO MHEPLINK
0 HeT dyHKUmu
06 OcTaHoBKa YCTpoiicTBa 1 AKTMBaLWS OCTAHOBKM YCTPOMCTBA
0 HeT dyHKumm
07 C6poc npu 1 AxTuBauus cpoca Npy HemcnpaBHOCTH
HeucnpasHoCTy 0 HeT dyHKumu
08 OcTaHoBKa TONYKOBOrO 1 BkntoyeHue TONYKOBOW OCTaHOBKY
LBWXEHMs 0 HeT dyHKuuu
09 AKTUBaLMS KpyTALLEro 1 Peseps
MOMEHTa 0 Peseps
1 Peseps
10-14 Peseps 0 Peseps
1 Peseps
15 AKTMBaLWs 3anucy 0 Peseps

HacTtpoeuHble 3HayeHus (REF):

Co 2-ro no 12-e cnoso coobuieHns 3apaHns PZD sBnseTcs OCHOBHbIM 3HaveHueM HacTpoikn REF, a ocHosHoe
3HayeHne HaCTPOWKN YaCcTOTbl NPEAOCTaBNSAETCH UCTOYHUKOM CUrHara OCHOBHOTO 3HAYEHWS HACTPOKK.

Tabn. B-2 YcT. 3HayeHve

Xapakrep HanmeHoBaHue 3HaueHue
Otkn 00
YcTaBka 4acToThl 01
PzZD2-PZD YcTaBKa KpyT. MOMeHTa 02
12 Peseps 03
MNepegavaPID 04
OtknukPID 05

OTBeTHOE CoObLIeHMEe (CUCTEMa YaCTOTHOrO ynpaBneHus ¢ npeobpasoBaTenieM YacTOThbl BeAylenl CTaHLUM
)
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CnoBo coctosHus (SW):

Mepsoe croBo oTBeTHOrO coobuieHus PZD saensetcs crnosom cocTosHus (SW) cuctembl perynupoBaHust YacToTbl
BpaLLeHus. 3HaueHme kaxaoro buTta cnoBa COCTOSHWS CUCTEMbI PEMYNIMPOBaHUS YacTOTbl BpaLLeHus criegytoLLee:

Tabn. B-3 Cnoeo cocTosHus (M0)

But HaumeHoBaHue 3HayeHue BBepute ctatyc/onucanue
1 OC heartbeat-coobLeHus

00 Otkn -
0 HeT obpatHoi CBS3M No cepaLedueHmto
1 EcTb HemcnpaBHOCTb

01 HewcnpaBHOCTb
0 HeT HencnpaBHOCTM

02 [OTOBHOCTb K paboTe 1 FoTosHocTs  paBore
0 He rotos

03 NokanbHoe unu yaaneHHoe 1 CocTosHWe yOoaneHHoro ynpaeneHus

COCTOSHWE 0 CTaTyC MECTHOrO ynpaBneHns

04 PeXuM ynpasneHs 1 Pexum KpyTsLLEero MoMeHTa
0 Pexum ynpaBneHus CKopoCTbio

05 [BrxeHe ¢ npsMbIM 1 CoctosHne paboTbl Npu NpsM. BpaLLEeHUH

BpaLleHneM 0 CoctosHne paboTbl Npy HENPSMOM BpalLLEHM

1 CocTosiHne paboTbl Npu 06p. BpaLeHUM

06 AeinxO6patHBpay 0 CoctosHne paboTbl Npu HEObP. BpaLLEHUN

07 Pexum BedyLLmit-BeOMbI 1 Peseps
0 Peseps

Buixog FDT o6HapyxeHus 1 Bbixog FDT
08
YPOBHS YaCTOThI 0 FDT He BbIBOAUT

1 [ocTkeHue ycT. YacToTa

09 JlocTvkeHne YacToTbl
0 YCT. yacToTa He JOCTUTHYTa

10-15 Peseps - -

®aktnyeckoe 3HavyeHue (ACT):

Co 2-ro no 12-e cnoso coobuieHns 3aganns PZD sensetca 0CHOBHbIM 3adaHHbIM 3HaveHnem ACT, a daktuyeckoe
3Ha4YeHne OCHOBHOM YacTOTLI 06ECNeUMBAETCS UCTOUHIMKOM CUrHaNa OCHOBHOTO (haKTMYECKOro 3HAaYEHHS.

Tabn. B-4 ®akTuyeckoe 3HaveHne

Xapakrep HanmeHoBaHue 3HaueHue
Otkn 00
YacToTa paboTbl 01
BbIxoa. ckopocTb BpaLeHust (06./MuH.) 02
BxogHoe HanpshxeHve 03
BbixogHoe HanpshkeHue 04
BbixogHom TOK 05
®aKT. 3Ha4YEHME BbIXOZ. KPYT. MOMEHTa 06
[pOLEHT BbIXOA,. MOLHOCTM 07
P7D2-P7D ABCONIOTHOE 3HAYEHME YacTOTbl HACTPOMKM 08
12 Tek. HeucnpasHocTs DSP 09
Tek. Tvn HemcnpasHocT ARM 1 10
Tek. Tvn HemcnpasHocT ARM 2 1
Tek. HemcnpaBHOCTb Broka 12
Homep 6noka npw Tek. HeucnpasHoCTU 13
Bxopn. knemma nonb3osatens 1 14
Bxopn. knemma nonb3osarens 2 15
BbixogHast knemma nonb3osatens 1 16
BoixMonb3Tepm2 17
Peseps

O6nacte PKW (meTka ngeHTtudmkauum napametpa PKW1 — 06nactb YMCnoBbIX 3Ha4eHUI)
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O6nacts PKW onuckiBaeT Metos 06paboTku nHTEpdeica naeHtudmkaumy napametpos.MHTepdeinc PKW sensercs
He UHTepdEencom B h3NYECKOM CMbICTE, 8 MEXaHWU3MOM.JTOT MeXaHu3M onpefensieT MeToa nepefadvn napameTpos
MEeXIy ABYMS NapTHepamu Mo CBs3W, HanpyMep, YMCIOBOE CYMTbIBaHWE W 3aN1Ch NapameTpoB.

CtpykTypa Tepputopum PKW
Puc. B-4 Obnactb naeHTdmkauum napamMmeTpos

~«—VneHtudnkauma napametpos (PKW)—» n%?aﬂ:?;'fa
| | | CW | PZD2
PKW1 | PKW2 | PKW3 | PKW4 | sw | pzD2
WHpekc ; ; 3HayeHune ; |
sanpoca | Adpec | mapametpa | 3HaueHue
Wupekc | napametpa | Homep | napametpa
peakuum | | ownbkn |

Mpu nepuoamyeckoir ceszn PROFIBUS-DP obnacte PKW coctout u3 4 cnos (16 6ut).OnpeaeneHue kaxgoro cnosa
cnepytoulee:

1-e cnoeo

1-e cnoso PKW1 (16 6uT)
But 15-00 | Ter uaeHTudpmkaLym 3aaadm unm oteeta | 0-7
2-e CNnoBo

2-e cnoBo PKW2 (16 6uT)
But 1500 | Appec 6a30BbIX NapameTpoB | 0-247
3-e cnoso

Tpetbe cnoso PKW3 (16 6uT)

Bur 1500 |  3uayenve napametpa (ctapw. 6ut) | 00
4-e cnoso

4-e crnoso PKW4 (16 6ur)
But 1500 |  3Hauenve napametpa (napuw. 6ut) | 0-65535

OnucaHue: ecnu BedyLuas CTaHUWS 3anpalunBaeT 3HauyeHWe napameTpa, 3HadyeHus B coobiueHusx PKW3 n PKW4,
OTNPaBEHHbIX IMABHOM CTaHLMEN B CUCTEMY YaCTOTHOIO ynpaBneHusl, BonbLue He AENCTBUTENbHBI.

3anpocbl 3aaay 1 OTBETbI

Mpn nepepaye AaHHbIX BeJOMOMY YCTPOWCTBY Bedylliee YCTPOWCTBO MCMONb3yeT METKy 3anpoca, a BefoMoe
YCTPOWCTBO WCMOMb3yeT METKY OTBETA B KayecTBE MOMOXMTENbHOMO WMU OTPULATENbHOMO noaTBepxaeHus. B
Tabnuuax 5 n 6 nepeumncneHsl yHKLMM 3anpoca/oTeeTa.

Onpenenexue naeHTUgUKALMOHHOO 3Haka 3aaaqm PKW1 nokasaHo B cnepytoLleit Tabnuue.
Tabn. B-5 Onpepenenune o603HaveHuin 3agaun PKW1

MeTka 3anpoca (0T Begywwero kK Be4OMomy) OTBETHbIW CUrHan
MonoxutensHoe | OTpuuaTensHoe
npocuTh OyHKLMM

NOATBEPXAEHNE | NOLATBEPKAEHME

0 Het 3apau 0 -

1 yutatb 1,2 3

2 MMucatb 1 3umm 4

3 Peseps 2 3um 4

4 3anucb B RAM 1 FLASH 1 3unnn 4

Onpegenexue naeHTUGMKALMOHHOMO 3Haka oTBeTa PKW1 nokasaHo B cnepytoLleit Tabnuue.
Tabn. B-6 Onpepenexune o6o3HayeHuin oteeta PKW1

MeTka oTBeTa (Be4OMOE YCTPOUCTBO MO OTHOLIEHUIO K BegyLiemy)

NOATBEPXAEHNA

Homep

OyHKUMH
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MeTka oTBeTa (BeOMOE YCTPOWCTBO MO OTHOLIEHUIO K BegyLiemy)

0 HeponycTuMblii HOMep napameTpa
1 3HayeHNs napaMeTpOoB He MOTYT ObITb M3MEHEHBI
2 [MpeBblILUeH Anana3oH HaCTPOVKY

3apava He MOXeT BbITb BbINONHEHA, M BO3BPALLAETCS CNEayLWMiA HOMEP OLUMOKM:
0: HeponyctumbIin Homep napameTpa.

1: 3HayeHe napameTpa He MOXET ObITb M3MEHEHO (MapaMeTp TOMbKO ANS YTEHWs)
2: NPEBbILLEH AnanasoH HaCTPOMKM

3: HesepHblit HoMep cybuHaekca.

4: HacTpoiika He pa3speLleHa (MOXHO TOMbKO COPOCHTL)

5: HeBepHbiIii TMN OaHHbIX

3 6: 3apaya He MOXET ObITb BbINONHEHA 13-3a paboyero COCTOSHUS.

7: HenopaepxusaeMbii 3anpoc

8: HeBO3MOXHO BbINOMHNTB 3aMpOC 13-3a OLUMOKK CBSA3M.

9: Mpowusowen cboit npu 3anucK B rKCMpoBaHHyo 06nacTb namsTu.

10: 3anpoc He BbINOMHEH K3-3a TaliM-ayTa.

11: MapameTp He MOXeT ObITb NpucBoeH PZD.

12: HeBO3MOXHO pacnpefenuTb BuTbl yNpaBnsIoLEro CoBa.

13: Opyrue ownbku

4 HeT paspelueHns Ha M3MEHEHWEe NapameTpOB

Mpumep MKB:
Mpumep 1: YTeHne 3HayeHUit napameTpoB

CuurariTe 3HaveHue Tuna aeuratens (agpec tuna asuratens 0x0200). 3Ty onepavmo MOXHO BbINOHUTL, YCTAHOBUB
cnoso PKW1 B 1, a cnoso PKW2 B 0x0200. BosBpallaemoe 3HaveHue Tuna gauratens Haxoautcs B PKW4,

3anpoc (cuctema 4acToTHOTO YNpaBneHus ¢ NpeobpasoBaTeneM YacToTbl BeayLien CTaHUun =);

PKW1 PKW2 PKW3 PKW4 Ccw PZD2 PZD3 PZD12

3anpoc | 00 00 | 00 | 00 | xx | xx | xx | XX | XX | XX | .. | xx | xx

01 | 02 | 00 | 00
T
0200: Agpec napametpa

0001: MapameTp 4TeHus 3anpoca

Peakuus (BegyLLas cTaHumMs CUCTEMbI YaCTOTHOrO ynpaBneHus ¢ npeobpasosaTenem —>):

PKW1 PKW2 PKW3 PKW4 Ccw PZD2 PZD3 PZD12

Peakums | 00 | 01 | 02 | 00 | 00 | 00 | 00 | O1 | xx | XX | XX | XX | XX | XX | .. | XX | XX

T T
0001: 3HaueHue napameTpa agpeca 200

0001: Peakumsi (06HOBNEHE NapaMeTPOB)

Mpumep 2: M3meHNTb 3HaYeHUs napameTpoB (MpocTo namenute O3Y)

/3meHuTe 3HaveHne Tuna asuratens (agpec tuna geuratens 0x0200). 3Ty onepauuio MOXHO BbINOMHUTL, YCTaHOBMB
cnoso PKW1 Ha 0x0002 n PKW2 Ha 0x0200. Bam Heobx0aMmMo M3MeHMTL 3Ha4YeHWe Tuna Asuratens (CUHXPOHHBIN
gpuratenb: 1, acMHXpOoHHbIN gauratens: 0).PKW4,

3anpoc (cuctema YacToTHOro ynpaeneHus ¢ npeobpasoBaTenieM YacToThl BeAyLUEN CTaHLmM —):
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PKW1 PKW2 PKW3 PKW4 CW PzD2 PzD3 PzD12

3anpoc | 00 | 02 | 02 | 00 | 00 | 00 | 00 | O1 | xx | XX | XX | XX | XX | XX | .. | XX | XX

T
0200: 3HaueHue napameTpa agpeca 200

0001: N3meHuMTb 3HauYeHne napameTpa

Peakuys (BegyLuas CTaHUMs CUCTEMbI YaCTOTHOrO YpaBneHuns ¢ npeobpasoBatenem =)

PKW1 PKW2 PKW3 PKW4 Cw PzD2 PZD3 PZD12

Peakymss | 00 | 02 | 02 | 00 | 00 | 00 | 00 | O1 | xx | XX | XX | XX | XX | XX | .. | XX | Xx
\_L 0001: Peakuys (0bHOBNEHWE NapamMeTpoB)

Mpumep 3: M3meHuTb 3HaYeHus napameTpoB (M3meHuTb kak RAM, Tak 1 EEPROM)

MameHuTe 3HauyeHue Tuna gAsuratens (agpec Tuna gsuratens - 0x0200). 3Ty onepauuio MOXHO BbINOMHWTB,
ycTaHoBwB ans croa PKW1 3Hauenune 0x0004, a ans cnosa PKW2 - 0x0200. Heobxoaumo u3MeHuTb 3Ha4YeHne Tuna
ABuratens (CMHXPOHHbIN ABuratenb: 1, aCUHXPOHHbIN aBuratens: 0).PKW4.

3anpoc (cuctema 4acToTHOO yrpaBneHus ¢ npeobpasosaTeneM 4acToThl BeAyLLen CTaHLuMn —>):

PKW1 PKW2 PKW3 PKW4 CwW PZD2 PzD3 PZD12

00 | 00 | O1 | xx | XX | XX | XX | XX | XX | .. | XX | Xx

3anpoc | 00

04 | 02 | 00 | 00
T
0200: 3HaueHue napameTpa agpeca 200

0004: M3meHuTb 3HaYeHWe napameTpa

Peakuus (BegyLLas cTaHumMs CUCTEMbI YaCTOTHOTO ynpaBneHus ¢ npeobpasosatenem —>):

PKW1 PKW2 PKW3 PKW4 Cw PzD2 PzD3 PzD12

Peakumss | 00 | 04 | 02 | 00 | 00 | 00 | 00 | O1 | xx | XX | XX | XX | XX | XX | .. | XX | Xx

\_i 0001: Peakuws (0bHOBNEHWE NapamMeTpoB)

Mpumep MK

Mepegava 30HbI PZD ocylwiecTBnsieTc NOCPEACTBOM HACTPOWKM (PYHKLUMOHANBHOTO KOAa CUCTEMbI 4acTOTHOMO
ynpaeneHus. COOTBETCTBYOLLME (DYHKLUMOHANMbHBIE KOObI CM. B COOTBETCTBYIOLLEM PYKOBOACTBE MONb30BATENS
CMCTEMbI YaCTOTHOTO YnpaeneHus ¢ npeobpasosatenem Yactotbl INVT.

Mpumep 1. CunTbIBAHWE TEXHOMOMMYECKNX JAHHbBIX CUCTEMbI YAaCTOTHOTO YNPaBeHUs ¢ Npeobpa3oBaTeneM YacToTbl.

B atom npumepe napameTp CUCTEMbl YacTOTHOTO YnpaeneHus ¢ npeobpasoBatenem 4acToTbl Bbibupaer «01:
paboyas yacToTa» B Maccuse (DakTUYECKUX 3HAYEHWA ANns nepegaqm kak PZD3. 31y onepauwio MOXHO BbIMOMHUTB,
ycTtaHosuB P18.14 Ha 1. OTa onepauus sBnseTcs 06s3aTenbHoN 40 Tex nop, noka napameTp He 6yaeT BMECTO 3TOro
Apyrvie BapuaHTbl.

Peakuys (BefyLuast CTaHLMS CUCTEMbI YaCTOTHOTO YNipaBneHus ¢ npeobpasoBaTenem = ):

PKWA1 PKW2 PKW3 PKW4 Ccw PzD2 PZD3 PZD12

Peakums | xx | xx | XX | xx | XX | xx | xx [ xx | xx | xx | xx | xx [ 00 | O1 e |oXXO | Xx
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Mpumep 2. 3anucb AaHHbIX npolecca B 060pyAOBaHME CUCTEMbI YaCTOTHOMO ynpaeneHus ¢ npeobpasoBaTenem

4acCToThbl.

B atom npumepe 3HayeHune «01: 3agaHHas yacToTa» B 3a4aHHOM MaccuBe Bbibopa napameTpoB CUCTEMbI YAaCTOTHOMO
ynpaeneHus ¢ npeobpasoBaTtenem YacToThl M3Bnekaetcst u3 PZD3. 3Ty onepauuto MOXHO BbINOMHMTb, YCTAHOBMB
P18.03 Ha 1. MapameTpbl ByayT M3MEHEHbI B KaxaoM kagp 3anpoca. OBHOBNEHUS NPOU3BOASTCS C UCMOMNb30BAHNEM
cogepxumoro PZD3 go Tex nop, noka napameTp He ByaeT BbibpaH NOBTOPHO.

3anpoc (cuctema YacToTHOro ynpaeneHus ¢ npeobpasoBaTenieM YacToTbl BEAYLUEN CTaHLN —):

PKW1

PKW2

PKW3

PKW4

CW

PZD2

PZD3

PZD12

Peakuus

XX XX

XX XX

XX XX

XX XX

XX

XX

XX XX

00 | 01

XX XX

Bnocneacteum cogepxumoe PZD3 B KaxagoMm kagpe 3anpoca 3afaeTcst 4acToTOW 4O Tex Mop, noka napameTp He

OymeT BbIGpaH NOBTOPHO.
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MpunoxeHne C Tabnuua PyHKLMOHANBLHLIX
napameTposB

C.1. OnucaHue HacTpoeK hyHKLUMOHaANbHbIX KOAOB

OyHKLMOHaNbHbIE napameTpbl npoaykTos cepun GD5000 crpynnupoBaHbl o gyHKLmusaM, Bcero 21 rpynna ot P00 o
P20. Kaxxgas yHKLMOHamNbHas rpynna BKAKYAET HECKOMbKO (PYHKLMOHAbHbIX KO4oB. OYHKLMOHANbHBIA KOg MeeT
TpexypoBHeBoe MeHto. Hampumep, «P08.08» npencrtaBnseT coboit 8- (hyHKUMOHAMbBHLIA KoL Tpynnbl YHKLMIA
P00.08. P29 - aT0 byHKUMOHANbHbBIM NapameTp npoussoanTens. lonb3oBaTtenb HE UMEET MpaBa AOCTyna K SToW
rpynne. napameTpoB.

Urobbl 0brneryntb HaCTpoOrKy (hYHKUMOHAmbHbIX KOAOB, Mpu paboTe C MOMOLbI0 MaHenu ynpaereHust Homep
(hyHKUMOHAMbHO! TPYNMbl COOTBETCTBYET MEHK0 MEPBOr0 YPOBHS, HOMEP (YHKLMOHAMNBHOMO KOAA COOTBETCTBYET
MEHI0 BTOPOTO YPOBHSI, @ NapaMeTp (YHKLMOHANBHOTO KOAA COOTBETCTBYET TPETHEMY YPOBHIO. -yPOBHEBOE MEHIO.

1. Copepxumoe cTon6Los Tabnuubl (yHKLMA ONUCbIBAETCS CeayoLLMM 06pasom:

CronBey 1 «Kog yHKLMM»: HOMEp rpynmbl YHKLMOHAMBHBIX NapaMeTPOB W NapameTpa;
CronBey 2 «Mms»: nonHoe ums napameTpa yHKUNK;

Cron6ey 3 «[MompobHoe onncaHue napameTposy: MNoapobHoe onncaHne napameTpoB yHKLMK;

Cronbey 4 «[ManasoH HaCTpoOiku»: 3TO SQQEKTUBHbLIA OManasoH 3HAYEHUA HACTPOMKM  (DYHKLMOHAbHBIX
napameTpoB, 0ToBpaxaemblit Ha CEHCOPHOM 3KpaHe;

Cronbey 5 «3HauyeHe N0 yMONYaHWHO»: 3aBOACKOE UCXOAHOE 3HAYEHNE (DyHKLMOHANbHbIX NapamMeTpoB;

Cronbel 6 «/ameHeHve»: aTpnubyT U3MEHeHUs napameTpa (yHKLUMM (T. €. paspelleHbl M U3MEHEHUS 1 YCIIOBHS
N3MEHEHNS!), OMMCaHVe CriefyioLee:

«O»: ykasblBaeT, YTO 3Ha4YeHWe HACTPOWKM BTOTO napameTpa MOXHO M3MeHUTb, korga MY Haxogutcs B
BbIKIOYEHHOM WK paboTaloLLEM COCTOSHUM;
«©»: yka3bIBaeT, YTO 3HAYEHWE HACTPOIKM 3TOrO NapamMeTpa He MOXET ObiTb M3MEHEHO BO BpeMsi paboThbl MY;

«@»: yKkasblBaeT, YTO 3HaYeHUe ITOrO napameTpa ABNAETCH (PAKTUYECKUM 3HAYEHMEM 3annci OGHaPYKEHUs 1 He
MOXeT ObITb U3MEHEHO.

(MpeobpasoBaTenb YacTOTbl aBTOMATUYECKM NPOBEPSIET U OrpaHNyMBaeT aTpubyThl M3MEHEHNS KaAOro napameTpa,
4TO MOXET NMOMOYb MOML30BATENAM U30EXKaTh OLUMBOYHBIX U3MEHEHNI).

2. «basoBas cuctema napametpoBy - aecatuyHas (DEC). Ecnu napameTp BbipaxeH B LIeCTHaALAaTepUYHoO dopme,
[aHHble Kaxaoro 6uta npu pedakTMpoBaHUKM napameTpa He 3aBUCAT Apyr OT Apyra. [Juana3oH 3HaueHuit HeKOTOpbIX
BuToB moxeT BbITh WecTHaguatepuyHbim (0-F).

3. «3HayeHMe MO yMOMYaHMIO» YKasbiBaeT, YTO 3HayeHWe napameTpa (yHKUMOHANbHOTO koga OBHOBRSIETCS Mpu
BOCCTaHOBINEHWM 3aBOACKMX NapameTpoB, OAHAKo akTuyeckoe OGHApYXEHHOe 3HayeHue napameTpa Wiu
3anucaHHoe 3HaueHue He 6yayT 06HOBMEHDI.

4, Ina Gonee achdpekTMBHON 3alnTbl napameTpoB npeobpas3oBaTenb 0becneynBaeT 3aluMTy naponem Ans
(hyHKLMOHaMbHBIX KOZoB. Mocne ycTaHOBKM Napons NoNb3oBaTens cucteMa nepenaeT B COCTOSIHUE MPOBEPKM Naponst
nonb30BaTeNsl, MNPEXOe YeM CEHCOPHbIM 3KkpaH BOWOET B NOMb30BaTenbCkui MHTepdeiic.Onepatop [OMKEH
NpaBWbHO BBECTW Naponb MoMnb3oBaTens, B MPOTUBHOM CIly4ae OH He CMOXET BOMTU. [1pexzae Yyem BOMTM B 0bnacTb
napameTpoB HACTPOAKM MpOW3BOAMTENs, BaM HEOOXOOWMO MpaBWibHO BBECTM Maponb  MPOM3BOAMUTENS.
(Monb3oBaTensMm peKOMEHAYeTCs He NbITaTbCA W3MEHWTb MapameTpbl, YCTaHOBMEHHbIE MPOWU3BOAMTENEM.
HenpaBunbHble HACTpOMKM NapamMeTpoB MOFYT Nerko MpUBECTU K HeHopMarnbHoi pabote MY wnm gaxe k ero
nospexaeHnto.) Korga 3awmta naponem pasbrokvMpoBaHa, Naporb MOMb30BaTens MOXHO M3MeHUTb B noboe
Bpemsi.Maponb nonb3oBaTens JOMKEH OCHOBLIBATLCA Ha MOCMEAHEM BBEAEHHOM 3HAYEHUN.

5. Mpu u“cnonb3oBaHWW NOCIEA0BaTENBHON CBSA3N s M3MEHEHUS! NapaMeTPOB (hYHKLMOHANBHOMO Kofda hyHKLMS
Napons NoNb30BaTeNs TakKe NOAYNHSETCS BbiLLEYKa3aHHbIM MpaBuUnam.
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C.2. O630pHas Tabnuua yHKLMOHaNbHbIX NapaMeTpoB CUCTEMbI YaCTOTHOrO
ynpaBneHus ¢ BbICOKOBONbLTHLIM Npeodpa3zoBaTenieM YacToThbl

®YHKLMOHaNBHbIN H MoapobHoe onucaHue Iunana3soH Mo
anMeHoBaHue .
Kon napameTpoB HacTPOWKM | yMONYaHMIO
I'pynna P00: rpynna 6a30BbIx ¢yHKLWIA

N3meHuTb

0: pexum ynpaBnexus ¢
BEKTOPOM YnpaBneHus

1: aCUHXPOHHbI BEKTOPHbIN
pexum 6e3 PG 0-3 0 ©
2: CVHXPOHHbI1 BEKTOPHbI
pexum 6e3 PG

3: BEeKTOpHOe ynpasnexue ¢ PG
0: nokanbHbIit KaHan KoMaHg

1: KaHan KoMaHg Knemmbl

2: KaHan KoMaHq cBs3u 0-3 0 O
3: KaHan komaHz, BeayLlero
ycTpoicTBa

Tekywmit Boibop u3  |0: Modbus

P00.02 KOMaHAHbIX KaHanoB  |1: nonesas LWKHA 0-2 0 O
CBSA3M 2: Ethernet

0: peictayert, M4 coxpaHset
AaHHble MPY OTKITIOYEHNUN
nnUTaHus

1: penctayer, MY He coxpaHseT
AaHHble MPY OTKITIOYEHNUN
nnUTaHus

2: HeencTBUTENbHO

3: HacTpolika AeicTBuUTeNbHA BO
Bpemsi paboTbl 1 cOpacbiBaeTCs
MpW OCTaHOBKE

-120,00 go 120,00y

Bbibop pexuma
yrpaBneHus

P00.00

ACTOuYHMK KOMaHE,
ynpaBneHus

P00.01

P00.03 Hacrpoitka UP/DOWN 0-3 0 O

3HayeHne oTnagku
UP/DOWN

-120,00 no

P00.04 120,0

0,00y )

0: pexum ckopocTu
1: PEXUM KpYTSLLETO MOMEHTA
Pexum nepepaym 2: PEXUM CKOPOCTU BEJOMOrO
CKOpOCTK yCTponcTBa

3. PeXUM KpyTALLEro MOMEHTa
BEOMOI0 YCTPONCTBA
0: HacTpolika hYHKLMOHAMBHOrO
koga
1: HacTpo¥iKa aHanoroBom
BenuyuHbl Al1
2: HacTpolika aHanorosowu
BeNnYMHbI Al2
VCTOUHUK CHTHANa 3: HacCTpoiika aHanorosomn
P00.06 BenuumHbl Al3 0-8 0 O

3aJaHns YyacTtoTbl A . .

4: HacTpolika aHanorosom

BenuymHbl Al4
5: HacTpolika pexuma paboTbl ¢
MHOrOCTYNeHYaToN CKOPOCTLI0
6: HacTpolika ynpasnenus PID
7: HacTpoiika Modbus
8: HacTpolika NoNeBon LNHbI
McTouHuk curHana  |0: HacTpomka aHanoroBow
3aJaHus yactotbl B [BenmymHbl Al1

P00.05 0-3 0 ©

P00.07 0-3 0 O
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®yHKUMOHANBHbIN
KOA,

HaumeHoBaHue

MoppoGHoe onucaHue
napameTpoB

Aunana3oH
HaCTPOMNKM

Mo
YMONYaHMIo

N3meHuTh

1: HaCTpOViKa aHanoroBow
Benn4MHbI Al2
2: HaCTpoifika aHanorosomn
Benn4nHbl Al3
3: HacTpoiika aHanorosomn
BennumHbl Al4

P00.08

Bbi6op ob6bekTa 3apaHus
Y4acToTbl UCTOYHUKA B

0: MaKc. BbIXoAHas YacToTa
1: koMaHfa YacToThl A

0-1

P00.09

KomBuHaLmm NCTOYHMKOB
3afaHus YacToThbl

0:A

1:B

2: A+B

3: Max (A, B)

0-3

O

P00.10

Makc. BbixogHas yacToTa

P00.11-200,00 'y

P00.10-
200,00

50,00y

P00.11

BepxHuit npegen patoyei
4acToThl

P00.12-P00.10 (makc. yacToTa)

P00.11-
P00.10

50,00y

P00.12

HwxHui npegen paboyen
4acToThl

0,00My-P00.11 (BepxHuit npeaen
paboyen YacToThl)

0,00-P00.10

0,00y

P00.13

YcT. vactoTa
(PYHKLMOHAMNLHOrO Kofa

0,00ry-P00.10(makc. yactota)

0,00-P00.10

50,001y

Ol0|0|0

P00.14

Hactpoika kpyT. MOMeHTa

0: HacTpolika hyHKLMOHAMBHOrO
koga

1: HacTpolika aHanoroBom
BeNMYMHbI Al1

2: HacTpolika aHanorosowu
BENNYMHbI Al2

3: HacTpoiika aHanorosomn
BenuyuHbl Al3

4: HacTpolika aHanorosom
BenuymHbl Al4

5: Peseps

6: HacTpolika pexvma paboTbl ¢
MHOrOCTYMEHYaToN CKOPOCTLIO
7: HacTpoiika Modbus

8: HacTpolika NoNeBo LWHbI

0-8

P00.15

YCT. KpYT. MOMEHT
(PYHKLMOHAmNBHOrO Kofa

-200,0% po 200,0%

-200,0 go
200,0

30,0%

P00.16

Bpems yckopeHus 1

0,1-3600,0c

0,1-3600,0

Bsoa mogenu

P00.17

Bpems 3ameanieHms 1

0,1-3600,0c

0,1-3600,0

Beog mopenu

O|O

P00.18

Bbi6op HanpaBneHus
BpaLLeHus

0: gBMXeHWe No HanpaBneHuio
Mo YMONYaHuto

1: aBWXeHWe no obpaTHoMy
HanpasneHuio

2: 3anpeLlaeT ABWxKeHue ¢
0bpaTHbIM BpaLlEHNeEM

0-2

P00.19

Hecyuias yacToTa

0,5-2,0k"y

0,5-2,0

0,7xy

P00.20

ABTOHacTpolika
napameTpoB ABuratenst

0: HeT onepaLum

1: aBTOHACTPOWKa C BpaLLEHNEM
2:4acTOTa aBTOHACTPONKM
3HKoaepa

3: aBTOHACTpOMiKa CO
CHWXXEHWEM YacTOThbl ABUraTens
4: aBTOHACTPOWKA BPEMEHM
NePEKIIYEHNs MPOMBILLNEHHOTO

0-5
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DYHKLUMOHANBHbIN MoppobHoe onucatHune [vana3oH Mo
HaumeHoBaHue ) U3meHuTb
Kog napameTpoB HacTPOWKM | yMONYaHMIO
npeobpa3oBaHs YacToTbI
5: BblcTpas cTaTuyeckas
aBTOHACTPOWKa (pe3eps)
0: HeT onepauyn
BocTaHoBneHve 1: cbpoc Ha 3aBoackue
P00.21 (PYHKLMOHAMbHBIX.  [HACTPOMKM 0-3 0 @)
napameTpoB 2: Q4UCTMTb apXMB aBapuii
3: QYUCTMTL 3aMMUCH CHETYMKOB
0: HeLLeNCTBUTENBHO
PyHiuA 1: nonHoueHHas pabota
P00.22 aBTOMATNYECKOro j . 0-2 1 O
2: He paboTaeT ToMbKO Npw
perynstopa HanpskeHus
3ameaneHnmn
P00.23 Hacrora aeToKaCTROIKM g 40, _pgg 10 0,00-P00.10| 10007y | @
9HKozepa
Makc. yactoTa npsiMoro
P00.24 BpaLLeHus ynpasnexus |0,00Mu-P00.10 0,00-P00.10{ 50,00y O
KpYT. MOMEHTA
Makc. yactoTa obpaTHoro
P00.25 BpaLLeHus ynpasnexus |0,00ru-P00.10 0,00-P00.10{ 50,00y O
KpYT. MOMEHTa
P00.26 BepxH TeRen 1 §.500,0% 0,0-2000 | 100,0% O
KpYTSILLErO MOMEHTa
P00.27 Matc. kYT, MOMEHT |5 5 90,0 0,0-2000 | 100,0% O
reHepauuu
I'pynna P01 Ipynna ynpaBneHns nyckOM U OCTaHOBKOM
0: TOPMOXEHME NOCTOSHHOTO
P01.00 Cnoco6 TOPMOXEHNS ;(_)Ka - 0-1 0 O
: TOPMOXEHME C ABOVHON
4acToTh
0: npsimon 3anyck
1: NOBTOPHbIN 3amycK nocne
P01.01 Pexum nycka TOPMOXXEHWS NOCTOSIHHOTO TOKa 0-2 0 @
2: OTCREXMBaHWE CKOPOCTU U
nepesanyck
P01.02 dacroramycka 4 0010 oory 0,00-10,00 |  0,10My ©
NOCTOSIHHOO TOKa
P01.03 Bpewa noaaepxarus | o g, o 0,0-50,0 0,0c ©
YacToTbl Nycka
Tok TopMOXeHus
P01.04 nocTosiHHoro Toka nepeq (0,0-120,0% (Hom. Tok MY) 0,0-120,0 0,0% @)
3anyckom
P01.05 Bpena TOPMOKEHAT 5 o 5 0c 00500 |  00c ©
nepes nyckom
PO1.06 Bbibop pexuma 0 npsmas 0-1 0 ©
pasroHa/Topmoxerus | 1: S-kpusas
» 0
PO1.07 lMponopuws Hay. y4acTka 1,0-40,0% (Bpems yckopeHus, 1,0-40,0 30,0% ©
S-kpuBoM 3ameqneHus)
. 0,
PO1.08 Mponopuus KOH. y4acTka 1,0-40,0% (Bpems yckopeHus, 1,0-40,0 30,0% ©
S-kpuBoM 3ameqneHus)
P01.09 Bbibop cnoco(?a 0 0CTaHOBKa C 3amefieHnem 0-1 0 O
OCTAHOBKM YCTPOWCTBA | 1: OCTAHOBKA MO MHEPLIN
P01.10 Hasankian wactota g oor, pog 10(wakc. vactora) |0,00-P00.10 0,00y O
TOPMOXEHMS| OCTAHOBKM
P01.11 Bpemsi oxuaaHus 0,0-50,0c 0,0-50,0 0,0c O

-260-




Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN H MoppobHoe onucatHune [vana3oH Mo
aMMeHoBaHue ) U3meHuTb
Kon napameTposB HaCTPOWKM | yMONYaHUIO
TOPMOXEHUS OCTAHOBKM
Tok TOpMOXEHMS
P01.12 noctosHHoro Toka npu  |0,0-120,0% (Hom. Tok M4) 0,0-120,0 0,0% O
OCTaHOBKE
Bpems TopMoxeHns
P01.13 noctosiHHoro Toka npu  |0,0-50,0¢ 0,0-50,0 0,0c O
OCTaHOBKe
KpyT. MOMEHT npu
P01.14 TOPMOXEHNM C 0,0% po 50,0% 0,0-50,0 30,0% O
HanoXeH1eM 4acToT
HanpsibkeHue akTvsaumm
P01.15 TOPMOXeEHUS C 1000-1500B 1000-1500 11308 O
HanoXeH1eM 4acToT
HanpsixeHue 3anycka
P01.16 TOpMOXeHus ¢ AsoitHon  |200,0-500,00My 200,0-500,0| 300,00y O
4acToTon
Touka orpaHU4eHNs Toka ¢
P01.17 HATIOXCHIEM 8ACTOT14.0.100,0% 00-1000 |  00% O
TOPMOXEHUS C
HanoXeH1eM 4acToT
Touka orpaHuyeHms
HanpPsHKEHUs C
P01.18 HanoxeHuem yactot  |50,0% no 80,0% 50,0-80,0 80,0% O
TOPMOXEHUS C
HaNOXEHWEM YacToT
KoadpdpuueHT nponopumm
P01.19 TOPMOXEHIS! C 0-65535 0-65535 5 O
HaNOXEHWEM YacToT
VHTerpanbHbilil
P01.20 koacpumueHT TopmoxeHus |0-65535 0-65535 2 ©
C HaIoXeHNeM YacToT
KoacpdpuumeHt
P01.21 perynupoBku TopMoxeHus [0-65535 0-65535 2 @)
C HaNOXEHWEM YacToT
P01.22 Pe3eps 0-65535 0-65535 0 o
P01.23 Peseps 0-65535 0-65535 0 o
PO1o4 | SAASPKKANEPEKTIOBHIAS |y o 4pn i 0036000 |  1,0c O
npsam. 1 0bp. BpalleHus
Pabota npu yactote  |0: paboTa Ha HUXHEM Npegene
MEHbLLE HVXHEro npejena|yacToThbl
P01.25 (QemcTByeT, Koraa HWXHWIA|1: OCTaHOBKA yYCTPOMCTBA 0-2 0 ©
npegen bonblwe 0)  |2: oXuaaHue B CNsLLEM pexuMe
ABTO3AMYCK MpW 0: 3anpeT NOBTOPHOIO MNycka
P01.26 1: paspeLLeHne NOBTOPHOTO 0-1 0 O
BKIHOYEHUN NUTAHNA
nycka
P01.27 Bpews MHOBEHHOR |4 09.50,00c 0,00-50,00 |  1,00c ©
OCTaHOBKM
Bpems oxwnaaHus
nosTopHoro nycka nocne |0,0-3600,0 ¢ (BkntoyaeTcs npu
P01.28 ocTaHoBKM nogaun  [P01.17=1) 0,0-3600,0 1.0¢ O
nUTaHMS
Bbi6op gencteusa ans |0: ¢ OTKMKOYEHMEM BbICOKOMO
P01.29 nepekntoyaTens BbICOKOrO [HaNPSKeHUs Npy 0CTaHOBKe 0-1 1 O
HaNpsHKeHUs npu YCTPOMCTBA
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN MoppoGHoe onucaHue [nana3zoH Mo
HaumeHoBaHue ) U3meHuTb
Kog napameTpoB HacTPOWKM | yMONYaHMIO
OCTaHOBKe YCTPONCTBa |1: Be3 OTKMIOYEHNS BbICOKOrO
HaNpPsKEHUs NPK OCTAHOBKE
ycTpoicTBa
Bpemst oxngaHns
P01.30 pa3speLLeHus Ha 0,0-3600,0c 0,0-3600,0 10,0c O
BKITKOYEHMe
P01.31 Bpeua OKARAKAR 5 3600,0c 0,0-3600,0 |  10,0c O
FOTOBHOCTY K paboTe
P01.32 TOK Mpy yCKe Ha KYnesoi | 1 15 oy 0,0-1000 |  20,0% O
yacToTe
PO1.33 YacToTa Cpesa npu MyCKe | o4 1o p14 17 P01.02-P14 0,007y O
Ha HyneBo¥ YacToTe A7
Po134  |DPCMABBIXORATORANVCKR, 4 45 o 0,00-40,00 |  1,00c O
C HYNeBOW 4acToTO
0: HeT
1: UDP
P01.35 MCTOYHNK KOMaHgb! 2 BHYTPEHHE KOMaHAbI 0-5 0 ®
OCTaHOBKM NO MHEPLMM |3 KneMMma
4: Modbus
5: PROFIBUS
0: Het
McTouHuK KoMaHapb! 1: UDP
P01.36 OCTaHOBKM YCTPOMCTBA C |2: Knemma 0-4 0 o
3aMeqneHnem 3: Modbus
4: PROFIBUS
Fpynna P02 'pynna napameTpoB gBuratens 1
0: aCMHXPOHHOE YCTPONCTBO
1: aNeKTPOMarH1THbIN
CMHXPOHHBIII ABUraTeNb
P02.00 Tun guratens 1 2: CUHXPOHHbIN ABuraTenb ¢ 0-3 0 O
AemndupytoLen 06MoTKom
3. CUHXPOHHbIN ABuraTenb ¢
NOCTOSHHBIMU MarHUTamm
P02.01 Hom. mowHocte Al 1 |4-50000kBT 4-50000 |Beog mogenu O
0,01ry-P00.10 0,01ry-P00.
P02.02 Hom. yactota Al 1 (Make, BbixonHas uacrora) 10 50,00 ©
P02.03 How. ckop. 3193“46“”” AL 143600006/ 1-36000 |Beog moger| ©
P02.04 How. ”Zj”lpf‘e“”e 0-200008 0-20000 |Beogmogenw| O
P02.05 Hom. Tok ALl 1 0,1-1000,0A 0,1-1000,0 {Beog mogenu ©)
P02.06 C°”p°T“B‘/1‘L”?e c1aTopa |4 )01-65,5350 0’001565’53 Beogmogert| O
P02.07 C°”p°T"'B£E”1”e pOTOPa 1 101-65,5350 0’00265’53 Beogmogert| O
MHOYKTMBHOCTb
P02.08 paccesHus ctatopa  |0,1-6553,5mIH 0,1-6553,5 |Beoa mogenu O
potopa Al 1
BsaumHas ctaTopa,
P02.09 potopa Al 1 0,1-6553,5MI'H 0,1-6553,5 |Beog Mogernu O
P02.10 Tok xonoctoro xoaa Al 1 10,01-655,35A 0,01-655,35|BBoa mopenu O
P02.11 Hom. mowHocts C41 {4-50000xBT 4-50000 |BBsog mogenu ©
P02.12 Hom. yactotaCL 1 |0,01 Mu-P00.10 (makc. vactota) |0,01-P00.10| 50,00y ©
P02.13 Howm. ckopocTb BpawleHus |0-36000 06./mMuH. 0-36000 | 1500 o6/mMuH ©)
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN MoapobHoe onucaHue [vnanasoH Mo
HanmeHoBaHue . MU3meHuTb
KoA napameTpoB HAaCTPOMKM | YMONYaHUIO
ch 1
P02.14 Kon-o nontocos CA 1 [1-50 1-50 2 ©)
P02.15 Fow. ”ggp?*e“”e 0-200008 0-20000 |Beogmogenw| ©
P02.16 Hom. Tok C[, 1 0,1-1000,0A 0,1-1000,0 |Bsog Mogen ©)
P02.17 C°”p°T“B‘éz”q'e CTaToPa |1 11.65,5350 °’°°1é65’53 Beonmoper| O
P02.18 M””VKTSE:O(?H’1“"”M°” 0,01-655.35mH 0,01-655,35| Beoa mogenn| O
VHOYKTUBHOCTb
P02.19 nonepesroro oo G 1 |-01-655-36mH 0,01-655,35|Beog Mogeru| O
MocTosHHas obpaTHOM
P02.20 30C CO 0-20000 0-20000 9700 O
Ipynna P03 Ipynna BEKTOPHOTO ynpaBneHus
P03.00 ASR Koo 0-100 0-100 5 O
nponopLyoHanbHoCTK 1
P03.01 Bpews UKTErpUpoBaKWs |, 4 4 5 0,01-10,00 |  0,10c O
KOHTypa CKopocTy 1
P03.02 Fmkeisa wactora g o0r,,po3.05 0,00-P03.05| 5,00y O
nepeknyeHnd
P03.03 ASR Koabdp. 5 499 0-100 5 O
NPONOpLMOHANLHOCTY 2
P03.04 Bpews UTErpUpoBaKWA |, 4 4 50c 0,01-10,00 |  0,10c O
KOHTYpa CKOpOCTH 2
P03.05 BepXHAR 1actota |53 05.p00.10 (wakc. wactora) || Co0a 0| qo00ry | O
NepeknYeHus 10
P03.06 Koop. mponioput |, 6 0-65535 500 O
TOKOBOIO KOHTYpa P
P03.07 VITerpansHuli k03D, o 6rgas 065535 | 500 O
TOKOBOIO KOHTYpa |
P03.08 Bpews (nrbTpa BOMH | 4 1 400 0,000-1,000|  0,002¢ O
KOHTYpa CKOpOCTH
P03.09 Koobep. komnencauu - \g, oo/ 0 900,09 50,0-200,0 | 100,0% O
ckonbxerns VC
P03.10 Peseps 0-65535 0-65535 0 O
P03.11 Pe3eps 0-65535 0-65535 0 O
P03.12 Yer. makc. naMUTa KDYT. 5 . 900,0% (ow. Tok M) 0,0-2000 | 150,0% O
MOMEHTa
Ipynna P04 Mpynna ynpaeneHus V/F
0: kpueas V/F npsmoii
1: MHoroTovey4Has kpueas V/IF
2: kpuBas V/F CHUX. KpyT.
MOMeHTa cTeneHun 1,3
P04.00 Vor. puson VIF |- P1Ban VIF k. kpyT. 05 0 ©
MOMEHTa cTeneHun 1,7
4: kpuBas V/F CHUX. KpyT.
MOMeHTa ctenenu 2,0
5: nonb3oBatensckoe V/F
(paspenexve VIF)
PO4.01 TloBblleKYE KDYT. g or 16 10,00% 0,0-10,0 0,1% O
MOMEHTa
_ 0,
PO4.02 Makc. nosblweHue kpyT. |0,0-50,0% (HoM. yacToTa cooTB. 0.0-50,0 20,0% ©
MOMEHTa D,BI/ll'aTeﬂﬂ)
P04.03 OrpaHudeHme 0,0% 70 200,0% 0,0-200,0 0,0% O
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN MoppobHoe onucatHune [vana3oH Mo
HaumeHoBaHue ) U3meHuTb
Kog napameTpoB HacTPOWKM | yMONYaHMIO
KOMMEHCALMN CKONbXeHne
VIF
oy et
P04.04 SHeprocBepexeHns npn [ 0-1 0 @)
1: aHeprocbepexeHue npu
ABVKEHN
[BWXEHWUM BKIKYEHO
P04.05 Touka yactotel V/IF 1 |0,00My-P04.07 0,00-P04.07| 0,00y O
P04.06 Touka Hanpsxennsa V/IF 1 10,0%-P04.08 0,0-P04.08 0,0% O
P04.07 Touka vactoTsl V/F 2 |P04.05-P04.09 P°4'%59'P°4 0,00Mu ®
P04.08 Touka Hanpsbkenwst VIF 2 |P04.06-P04.10 P°4'ﬂ%'P°4 00% O
P04.09 Touka vactotel VIF 31504 07.p00.10 (Makc. yacTora) P04'%'P00 0,00y O
- 0 -
P04.10 Touka HanpsxkeHnsa V/IF 3 P04.08-100,0% (om. P04.08-100, 0,0% O
HanpsKeHve ABuratens) 0
0: cnocob PWM 1
P04.11 BeiBop cnocoba PWM | ' o 2 0-1 0 ©
KaHan ans HacTpowkm
BbIXOZAHOTO HaNPSHKEHMS!, eCIu
kpusas V/F pasaenena.
0: ycT. HanpshkeHWe KnaBmaTypbl
1: HanpsixeHue ot Al1
2: HanpsbxkeHue oT Al2
VICTOYHMK HACTPOIKN 3: Hanpsenme ot AlS
P04.12 P 4: HanpshxeHue oT Al4 0-8 0 O
HanpsKeHus _ .
5: MHOrocTyneHuaTas HacTpoiika
HanpsoKeHMS
6: HanpsbkeHwe ot PID
7: HanpshKeHVe Yyepes CBA3b
MODBUS
8: HanpshkeHWe Yepes CBA3b
PROFIBUS/PROFINET
4 0/ _ 0,
P04.13 Hactpoitka HanpsikeHus ¢ [0,0%-100,0% (HoMm. HanpsikeHre 0.0-100.0 20,0% O
NaHenu ynpaenexus  |geuratens)
P04.14 Bpewa noavema g . 3600,0c 0,0-3600,0 |  100,0c O
HanpsHKeHMs
P04.15 Bpeus CHAKEHIA 14 0c-3600,0c 0,-36000 |  100,0c O
HanpsKeHMs
P04.16 Muk. BBIXOBHOE 5 oo, pog 17 00-P04.17 |  50% O
HanpshkeHue
POA.17 Mate. BHIXORHOS 504 16 100,0% POATEA00. 4000% | O
HanpsbkeHue 0
P04.18 Gakrop rawens 4 10 0-100 10 O
konebaHWi HM3. YacToT
P04.19 Gakrop rawens 4 10 0-100 0 O
konebaHuii BbiC. YacToT
P04.20 Touka pastpaHitients | g 159 gory 0,00-12000] 1500ry | O
raleHus konebaHmil
Ipynna P05 Ipynna BXOAHLIX KNeMM
P05.00 BbiBop dhyHKLWM Knemmbl 0 HeT (PYHKLMM 0-71 0 ®
S1 1: ABWXEHWE NpSMOro
Bbi60p dhyHKLMM KnemMmbl [BpaLLeHNs
P05.01 S2 2: [BWKeHne 0bpaTHOro 0-71 0 ©
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®yHKUMOHANBHbIN
KOA,

HaumeHoBaHue

MoppoGHoe onucaHue
napameTpoB

Aunana3oH
HaCTPOMNKM

Mo
YMONYaHMIo

N3meHuTh

P05.02

Bbibop dhyHKLWM Knemmbl
S3

P05.03

Bbibop dhyHKLWM Knemmbl
S4

P05.04

BbiBop dhyHKLMM Knemmbl
S5

P05.05

BbiBop dhyHKLMM Knemmbl
S6

P05.06

Bbibop dhyHKLWM Knemmbl
S7

P05.07

Bbibop dhyHKLWM Knemmbl
S8

P05.08

BbiBop dhyHKLMM Knemmbl
S9

P05.09

BbiBop dhyHKLMKM Knemmbl
S10

P05.10

BbiBop dhyHKLMM KnemMmbl
S11

P05.11

Bbi6op dyHKLMM Knemmbl
S12

BpaLleHus
3: BKITIOYEHWE OBUKEHUS C
ynpaereHnem 3 NpoBoLoB

4: nyck NpsiMOro BpaLLeHus

5: nyck obpaTHOro BpaLLeHus
6: OCTaHOBKa MO MHEPLK
(3KCTpEHHas OCTaHOBKA)

7: cBpoc npn HemcnpaBHOCTH
8: HopMansHO Pa3oMKHYThIN
BXOZ MpU BHELLHE
HeucnpaBHOCTK

9: HopManbHO 3aMKHYTbI BXOA
NpW BHELLHE HEUCNPaBHOCTM
10: nocTeneHHoe NoBbILLEHNE
ycT. yacToTbl (UP)

11: nocTeneHHoe NoHWXeHne
ycT. yactoTel (DOWN)

12: cOpoc NOBbILEHUS UMK
MOHWKEHMUS 4aCTOThl

13: BpemeHHbIn cOpoc
MOBBILLEHNS UMW NOHWKEHUS
4acToThl

14: BbIBOP BPEMEHM YCKOPEHNS
1 3ameaneHus 1

15: BbIOOP BPEMEHN YCKOPEHNS]
1 3ameaneHus 2

16: KremMma MHOrOCTyNeHYaToi
ckopocTty 1

17: KnemMma MHOrOCTyNeHYaTOo
CKOpOCTM 2

18: KnemMma MHOroCTyneHYaTo
ckopocTn 3

19: KremMmma MHOroCTyneHYaTo
ckopocTu 4

20: nay3a MHOroCTyrneH4aTon
CKOpPOCTH

21: NepekmnioyeHne mexay
HacTpoiikamm A n B

22: NepekmnioyeHne mexay
HacTpoiikamun (A+B) n A

23: MepekntoyeHne mexay
HacTpoiikamm (A+B) 1
HacTpoiikamu B

24: nBimKeHMe ¢
npeobpa3oBaHNEM YaCTOTbI
(MMNynbCHBIN curHan 1)

25: paboyas yactota
(MMNynbCHBIN curHan 1)

26: nepeknoyeHmne Ha
NPOMBILLNEHHYI0 YaCcTOTy
(MMNynbCHbIN curHan 1)

27: nepeknioyeHue Ha MYy
(MMNynbCHBIN curHan 1)

28: CEeKUMOHHbI BXOA BbICOKOTO
HaNpsKEHNs

0-71

0

O

0-71

0

0-71

0-71

0-71

0-71

0-71

0-71

0-71

©l0|0|0|O0|O0]|0|O0

0-71
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DYHKLUMOHANBHbIN H MoppobHoe onucatHune [vana3oH Mo
aMMeHOBaHue .

Kon napameTposB HaCTPOWKM | yMONMYaHUIO
29: nay3sa ynpasnexus PID
30: OC nutaHus UPS
31: Pe3eps
32: agpec kom. Wwkada 0
33: agpec kom. LWwkadha 1
34: agpec Kom. Wwkada 2
35: pabouas komaHaa
NepeknioyeHns Ha nokanb
36: pabouas komaHaa
NepeKnoYeHns Ha Knemmy
37: pabouas komaHaa
nepeknioyeHns Ha cBs3b
38: nyck LeHTpanbHoro
ynpaeneHus DCS
39: ocTaHoBKa LieHTpanbHOM
ynpaeneHus DCS
40: 3anpeT ynpasneHus KpyT.
MOMEHTOM
41: BKNtOYEHNe ynpaBneHus
BEOYLLWIA/BEOMbI
42: xnemma cbpoca
CMHXPOHHOTO OTCNEXMBaHMS
CKOPOCTU BeayLUuiA/BeAOMBIN
43: 3anpeT YCKOPEeHUs unu
3amefneHus
44: OC BaKyyMHOro KOHTaKTopa
KM2 BydepHoro wkada
45: Bxop curHana otnagku
46: nyck nokanbHoro Lukada
ynpaBneHus
47: ocTaHOBKa J10KanbHOro
Lkada ynpaBneHus
48: OC nepekntovatens
BbICOKOrO HanpseHns QF 1M1
49: OC nepekntovatens
BbICOKOrO HanpsxeHuns QF 1M2
50: OC nepekntoyatens
BbICOKOrO HanpsikeHnst QF 1M3
51: OC nepekntoyatens
BbICOKOrO HanpsikeHns QF 1M4
52: OC nepekntoyatens
BbICOKOrO HanpskeHnst QF 1M5
53: OC nepekntouatens
BbICOKOTO HanpsikeHuss QF 1M6
54: OC nepekntoyatens
BbICOKOTO HanpsikeHuss QF 1M7
55: OC nepekntoyatens
BbICOKOTO HanpsikeHuss QF 1M8
56: OC nepekntoyatens
BbICOKOr0 HanpsbkeHns QF2M1
57: OC nepekntoyatens
BbICOKOr0 HanpsbkeHns QF2M2
58: OC nepekntovatens
BbICOKOrO HanpsbkeHus QF2M3
59: OC nepekntoyatens

N3meHuTh
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®yHKUMOHANBHbIN
KOA,

HaumeHoBaHue
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Aunana3oH
HaCTPOMNKM

Mo
YMONYaHMIo

N3meHuTh

BbICOKOrO HarnpskeHust QF2M4
60: OC nepekntoyatens
BbICOKOrO HanpshkeHus QF2M5
61: OC nepekntoyatens
BbICOKOrO HarnpskeHnst QF2M6
62: OC nepekntoyatens
BbICOKOr0 HanpsxeHns QF2M7
63: OC nepekntovatens
BbICOKOr0 HanpsxeHns QF2M8
64: OUCTAHUMOHHBINA Mnn
NoKanbHbIN CTaTyC KOM. LWKada
1
65: AMCTaHLMOHHbI MK
NOKanbHbIA CTaTyC KOM. WKada
2
66: AMCTaHUMOHHBIN Mnun
NoKanbHbIA CTaTyC KOM. LWKada
3
67: OUCTAHUMOHHBIV UK
noKanbHbIN CTaTyC KOM. LWKada
4
68: AMCTaHLMOHHbI UK
noKanbHbIN CTaTyC KOM. LWKada
5
69: ANCTaHUMOHHBIN Mnn
NoKanbHbIA CTaTyC KOM. LWKada
6
70: ANCTAHUMOHHBINA Mnun
NOKanbHbIN CTaTyC KOM. LWKada
7
71: OUCTAHUMOHHBI MK
noKanbHbIN CTaTyC KOM. LWKada
8

P05.12

YcTaHoBKa NostocoB
BXOAHOWN KIIEMMbI

0x0000-OxFFFF

0x0000-0xF
FFF

0x0000

P05.13

Korn-Bo AMCKPETHbIX
UnbTPOB

1-500

1-500

20

P05.14

Pexum ynpasneHua
Knemm

0: BYXNPOBOAHOE yrpaBieHne
1: [BYXNPOBOAHOE YyrpaBneHue
g: TPEXNPOBOAHOE YNpaBneHue
;;: TPEXNPOBOAHOE yNpaBneHue
2

0-3

P05.15

IMpupoCT YacToThl OT
knemmbl UP

0,01-50,00 lNu/c

0,01-50,00

0.50 e

P05.16

IMpupoCT YacToThl OT
knemmbl DOWN

0,01-50,00 lNu/c

0,01-50,00

0.50 e

P05.17

MwH. BennyuHa Al1

0,00B-P05.19

0,00-P05.19

0,008

P05.18

HwxHui npegen
HacTpoiikm Al1

-100,0% po P05.20

-100,0 po
P05.20

0,0%

P05.19

Makc. BenuymHa Al1

P05.17-10,00B

P05.17-10,0
0

10,008

P05.20

BepxHuit npegen

P05.18-100,0%

P05.18-100,

100,0%

OO |O0|I00O|0
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kog, napameTpoB HaCTPOWKM | yMON4aHMIo
HacTpowkmn Al1 0
P05.21 Bpews onﬁ/fﬁro PunETPA ) 1136-10,00¢ 0,00-10,00c|  2,00c O
P05.22 MwuH. BenmumnHa Al2  |0,00-P05.24 0,00-P05.24 0,00B O
HwxHWiA npegen 0 -100,0 po 0
P05.23 HacTpoim Al2 -100,0% po P05.25 P05 25 0,0% O
P05.24 Makc. Benmunna Al2 - |P05.22-10,008 P05'2§'10’0 10,00B O
P05.25 Bepxani mpenen |50z 73 100,0% POS23100,  400,0% O
HacTpoikn Al2 0
Pos.26  |oPeMA e PATETPR ) 50c-10,00c 0,00-10,00 |  2,00c O
P05.27 My, Benvania AI3 |10,008 o P05.29 000 | o008 O
HwxH1i npegen i 0 -100,0 mo 0
P05.28 HACTpOIKM Al3 100,0% po P05.30 P05.30 0,0% O
P05.29 Makc, Benvunia Al3 |P05.27-10,008 PO5271091 10,008 O
P05.30 Bepxani npenen |50z 78 100,0% POS.28100,  400,0% O
HacTpoiikn Al3 0
P05.31 Bpews onﬂ:lgm PuneTPa ) 106.10,000 0,00-10,00 |  2,00c O
P05.32 Mu. BenvunHa Al4  |-10,00B o P05.34 -1;)620320 0,008 O
HwxHWA npegen i 0 -100,0 go 0
P05.33 HacTpO/M Al4 100,0% po P05.35 P05.35 0,0% O
P05.34 Makc. semava Al4 |P05.32-10,008 PSZ00 008 | O
P05.35 BepxHuit noenen |55 33 100,0% P05.33-100,1 400,09 O
HacTpoiikv Al4 0
P05.36 Bpews BXO”:IZW PuneTPa ) 406.10,000 0,00-10,00 |  2,00c O
PO5.37 I'Iepekmonlzlame pexuma 0-1 0 O
lMepekntoyeHne pexuma |0: TMN Toka
P05.38 Al2 1: TMN HanpsKeHs 0-1 0 O
P05.39 I'Iepekmoqzll-l;e pexuma 0.1 0 O
KoHdpurypauus 0-2 i
P05.40 kannbposkm Al1 0: BbIKITIOYEHO 0-2 0 O
KoHdpurypaums 12 HWKH. peden kanubposku Al
P05.41 kanunbpoBku Al2 2: Bepx. npefen kanubposkun Al 0-2 0 O
#Tpnmeyanme: npu Beoge 4-
20 mA, uTo cooteetcTeyeT 0-10
B, CHayana HyHO BbINOMHUTL
KanuBPOBKY HIXKHEro npesena
Al, Beectut 4 MA 1 nogoxaatsb 20
PO5.42 KoHdpurypaums CeKyH, npexae Yem 0-2 0 O

kanubposku Al3

kanubpoBska OyaeT 3aBepLueHa.
CHoBa oTkanubpyiTe BEpXHUIA
npegen Al, Beegute 20 MA 1
nogoxaunte 20 cekyHa, npexae
4eM KannbpoBka 3aBepLUNTCS.
3aTem ycTaHOBMTE 3TOT KOj
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
koA napameTpoB HaCTPOWKM | yMONYaHUIO
yHKUmM Ha 0.
KoppeKTHbIi 210,00 10
P05.43 koachcpuumeHT Hyneeoit |-10,00% po 10,00% 1 0 OOA 0,00% O
TOo4KM Al4 '

P05 44 AHanoroBblI HUXHWI 0.000B-P05.46 0,000-P05.4 0.0008 O

npenen Benn4mHbl CBA3N 6
CooTBeTcTBYHOLAS 2100.0 10

P05.45 HacTpoiika aHanorosoro |-100,0% go P05.47 POE; 4§ 0,0% O
HWXHEro npeaena cBA3n '

P05.46 AHanoroBbIN HMKHNIA P05.44-10,0008 P05.44-10,0 10,0008 O

npegen cesau 00
CooTBeTcTBYHOLLAS

P05.47 HacTpoiika aHanorosoro |P05.45-100,0% P05'405 -100, 100,0% O
BEPXHEro npeaena ceasu

P05.48 [unanasoH Hactpoek ¢Bs3n|0,00-100,00 mm 0,00-100,00{ 0,00 mm O

P05.49 Bpema 3anepkt 14 09.50,00c 0,00-50,00 |  1.50c O
BKMIOYEHUS Knemmbl S1

P05.50 Bpews sanepxit 5 44 50 00c 0,00-50,00 |  150¢ O
BbIKMOYEHNS KNeMMbI S1

P05 51 Bpewa sanepxidt s 44 50 00c 0,00-50,00 |  150¢ O
BKITIOYEHMS KNeMMbl S2

P05.52 Bpeua 3anepkki 14 09.50,00c 0,00-50,00 |  1.50c O
BbIKMHOYEHNS Knemmbl S2

P05.53 Bpems 3anepkt 14 00.50,00c 0,00-50,00 |  1.50c O
BKMIOYEHUS Knemmbl S3

P05.54 Bpews sanepxi 15 44 50 00c 0,00-50,00 |  150¢ O
BbIKMOYEHNS KNEMMbI S3

P05.55 Bpew sanepxit s 44 50 00c 0,00-50,00 |  150¢ O
BKITIOYEHMS KneMmbl S4

P05.56 Bpeua 3anepkki 14 09.50,00c 0,00-50,00 |  1.50c O
BbIKMHOYEHNS Knemmbl S4

P05.57 Bpema 3anepkt 4 09.50,00c 0,00-50,00 |  1.50c O
BKMIOYEHUS Knemmbl S5

P05.58 Bpeus sanepxit 15 44 50 00c 0,00-50,00 |  150¢ O
BbIKIMHOYEHNS KneMMbl S5

P05.59 Bpews sanepxiat 5 44 50 00c 0,00-50,00 |  150¢ O
BKITIOYEHMS KNeMMbl S6

P05.60 Bpewms 3anepkint 1, 1 50 00 0,00-50,00 |  1.50c O
BbIKMHOYEHNS Knemmbl S6

P05.61 Bpema 3anepkt 14 09.50,00c 0,00-50,00 |  1.50c O
BKMIOYEHUS Knemmbl S7

P05.62 Bpews sanepxia 1 40 50 00c 0,00-50,00 |  1.50c O
BbIKIMHOYEHUS Knemmbl S7

P05.63 Bpewa 3aaepkk 14 09.50,00c 0,00-50,00 |  150c O
BKITIOYEHMS KneMMbl S8

P05.64 Bpeua 3anepkki 14 09.50,00c 0,00-50,00 |  1.50c O
BbIKMHOYEHNSA Knemmbl S8

P05.65 Bpema 3anepkKi 4 09.50,00c 0,00-50,00 |  1.50c O
BKIIOYEHMS KnemMmbl S9

P05.66 Bpeu 3anepkkn 14 09.50,00c 0,00-50,00 |  150c O
BbIKMOYEHNS KneMmMbl S9

P05.67 Bpeu 3anepkkn 14 09.50,00c 0,00-50,00 |  1.50¢ O
BKIIO4EHMS Knemmbl S10

P05.68 Bpems 3anepxku 0,00-50,00c 0,00-50,00 1.50c O
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Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

Tabruua yHKUMOHaNbHbIX NapaMeTpoB

nepeknioYaTens BbICOKOro
HanpsikeHus Ha QF 1M6

19: paspeLLeHne Npu BKIKOYEHUN
nepeknioYaTens BbICOKOro
HanpsbkeHus Ha QF1M7

20: pa3peLLeHne npy BKIHYEHNN
nepeksoyaTens BbICOKOTO
HanpsbkeHus Ha QF1M8
(MpoMbILLINeHHas YacToTa)

21: paspeLLeHue Npy BKITIOYEHNUN
nepekmnoYaTens BbICOKOro

DYHKLUMOHANBHbIN H MoppoGHoe onucaHue [nana3zoH Mo
aMMeHoBaHue 9 U3meHuTb
KoA napameTpoB HaCTPOMKM | yMONYaHMIO
BbIKMOYEHUs Knemmbl S10
P05.69 Bpewms 3anepkivn |, 1 50 goc 0,00-50,00 |  1.50c O
BKMKYEHMs Knemmbl S11
P05.70 Bpewms 3anepkit |, 4 50 0o 0,00-50,00 |  1.50c O
BbIKIMHOYEHUS Knemmbl S11
P05.71 Bpewa sanepkiv 4 00.50,00¢ 0,00-50,00 |  1.50¢ O
BKMKYEHNS Knemmbl S12
P05.72 BpeMa 3anepkKt 1 00.50,00c 0,00-50,00 |  1.50c O
BbIKIMIOYEHNS Knemmbl S12
pynna P06 Ipynna BbIXOAHbIX KNEMM
P06.00 Bbi6op Boixoga RO1  |0: HeT BbIxoda 0-91 0 O
P06.01 Bbi6op Bbixoga RO2  |1: pabota M4 0-91 0 O
P06.02 Bbi6op Bbixoga RO3  |2: BbIXOA HEUCTPaBHOCTH 0-91 0 O
P06.03 Bbi6op Bbixoga RO4  [3: Bbixog FDT o6HapyxeHua 0-91 0 O
P06.04 Bbi6op Bbixoga RO5  |YPOBHS 4acToThbl 0-91 0 O
P06.05 Bbi6op Bbixoga RO6 |41 AOCTINKeHMe Hacrorb 0-91 0 O
P06.06 BbiGop Bbixoga RO7 |- paboTa Ha Hynesoii ckopocTi 0-91 0 O
P06.07 BbiGop Bbixoga RS |6: paborac 4 ) 0-91 0 O
P06.08 Buibop Buixona RO9 |7+ PA0OTa Ha MpOMbILLINeHHOi 0-91 0 O
P06.09 BuiGop Bbixona RO10 | +acTore M4 0-91 0 O
P06.10 BbiGop Bbixoma ROT1 |0- AOCTXEHME BpemeHy 0-91 0 O
P06.11 Bbi6op Bbixoga RO12 S?S;’;:'C N 0-91 0 O
P06.12 Bei6op Bbxoaa ROT3 | ¢ CTa‘;yC g6paTHorr()) B”;amem 0-91 0 O
P06.13 Bbi6op Bbixoga RO14 11: F0T0B K paboTe (3aMpoc Ha 0-91 0 O
P06.14 Bbi6op Bbixoga RO15 0 a6 oy} 0-91 0 O
P06.15 BbiBop Bbixoa RO16 |5, BLIXOf] CHTHANMBBLIK 0-91 0 O
P06.16 Bbi6op Bbixoga RO17 (MPe0Bpa3oBaHIE aCTOTH) 0-91 0 O
P06.17 Bbi6op Bbixoga RO18 13: paspeLLeH¥e Npu BKITIoHeHNM 0-91 0 O
P06.18 Bbi6op Bbixoga RO19 NepeKmioYaTens BbICOKOro 0-91 0 O
P06.19 Bbibop Bbixoaa RO20 |anpssenis Ha QF 1M1 0-91 0 O
P06.20 Bbibop Bbixona RO21 |14 paspewetie npy skniodeny| _ 0-91 0 O
NepeKYaTens BbICOKOro
HanpsikeHus Ha QF 1M2
15: paspeLueHne Npu BKIKOYEHUN
NepeKYaTens BbICOKOro
HanpskeHus Ha QF 1M3
16: paspeLLeHne Npy BKITKOYEHNN
nepekmnoYaTens BbICOKOro
HanpskeHus Ha QF 1M4
17: paspeLLeHre npu BKIKOYEHUH
nepeknioYaTens BbICOKOro
HanpsikeHus Ha QF 1M5
P06.21 Boibop Bbixofa RO22  |18: paspelueHie npy BKITKOYEHN 0-91 0 O
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Cuctema 4acTOTHOrO YNpaBNeHNs ¢ BbICOKOBOMNbTHLIM NpeobpasoBatenem yactoTbl Goodrive5000  Tabnuua ¢yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN MoapobHoe onucaHue Onana3soH Mo
HaumeHoBaHue .

Kon napameTposB HaCTPOWKM | yMONMYaHUIO
HanpsxeHus Ha QF2M1
22: pa3peLLeHne npy BKIKYEHNN
nepeksoyaTens BbICOKOrO
HanpskeHus Ha QF2M2
23: pa3peLLeHne npy BKIHYEHNN
nepeksoyaTens BbICOKOrO
HanpsikeHus Ha QF2M3
24: pa3peLLieHue Npy BKIKOYEHNM
nepeknoyaTens BbICOKOro
HanpsikeHus Ha QF2M4
25: pa3peLLeHue nNpyu BKIKOYEHNM
nepeknoyaTens BbICOKOro
HanpskeHus Ha QF2M5
26: pa3peLLeHne npy BKIHYEHNN
nepeksoyaTens BbICOKOro
HanpsikeHus Ha QF2M6
27 paspeLLeHme Npy BKITIOYEHNN
nepeksoyaTens BbICOKOro
HanpskeHus Ha QF2M7
28: paspeLLeHune npu BKIHYEHNN
nepeknyaTens BbICOKOro
HanpskeHus Ha QF2M8
29: paspelLLeHue npu
BbIKMOYEHUM NepekIioyaTens
BbICOKOTO HaNpsKEHNs Ha
QF 1M1
30: paspeLLeHue npu
BbIKITOMEHUM NepekIioyaTens
BbICOKOIO HaMNpsKEHNs Ha
QF1M2
31: paspeLleHue npu
BbIKIOYEHUM NepekIioyaTens
BbICOKOO HaNpsKeHNs Ha
QF1M3
32: paspeLleHue npu
BbIKIOYEHUM NepekIioyaTens
BbICOKOIO HaMNpsKeHNs Ha
QF1M4
33: paspeLLeHue npu
BbIKITOMEHUM NepekIioyaTens
BbICOKOO HaMNpsKEHNs Ha
QF1M5
34: paspelueHue npu
BbIKITOYEHUM NepekITioyaTens
BbICOKOO HaNpsKeHNs Ha
QF1M6
35: paspeLuenue npu
BbIKIOYEHUM NepekITioyaTens
BbICOKOTO HaMnpsiKeHns Ha
QF1M7
36: paspeLLeHue npu
BbIKITOYEHUW NepekIioyaTens
BbICOKOO HaMNpsKeHNs Ha
QF1M8
37: paspeLleHmne npu

N3meHuTh

-271-



Cuctema 4acTOTHOrO YNpaBNeHNs ¢ BbICOKOBOMNbTHLIM NpeobpasoBatenem yactoTbl Goodrive5000  Tabnuua ¢yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN MoapobHoe onucaHue Onana3soH Mo
HaumeHoBaHue .

Kon napameTposB HaCTPOWKM | yMONMYaHUIO
BbIKMIOYEHMM NepekntoyaTens
BbICOKOTO HaNpshKeHUs Ha
QF2m1
38: paspeLuenue npu
BbIKMIOYEHMM NepekntoyaTens
BbICOKOTO HaNpshKeHUs Ha
QF2M2
39: paspeLueHue npu
BbIKIOYEHUM NepekIioyaTens
BbICOKOO HanpsKeHWs Ha
QF2M3
40: paspeLueHune npu
BbIKMIOYEHMM NepekntoyaTens
BbICOKOTO HaNpshKeHUs Ha
QF2M4
41: paspeLueHune npu
BbIKMIOYEHMM NepekntoyaTens
BbICOKOTO HaNpshKEHUS Ha
QF2M5
42: paspeLueHune npu
BbIKMOYEHUM NepekIioyaTens
BbICOKOrO HaNpsKeHWs Ha
QF2M6
43: paspeLLeHne npu
BbIKMIOYEHMM NepekntoyaTens
BbICOKOTO HaNpshKeHUS Ha
QF2M7
44: paspeLueHune npu
BbIKMIOYEHMM NEepeKmntoYaTens
BbICOKOTO HaNpshKeHUs Ha
QF2M8
45: pabouni ctaryc MY kom.
wkada 1
46: pabouni cTatyc
NPOMBILLMEHHON YACTOTbI KOM.
wkada 1
47: paboumn ctatyc MY kom.
wkadpa 2
48: paboumin cTatyc
MPOMBILLTIEHHON YaCTOTbl KOM.
wkadpa 2
49: paboumn ctatyc MY kom.
wkada 3
50: pabouwmii cTatyc
NPOMBILLMEHHON YACTOTbI KOM.
wkada 3
51: paboumii cratyc MY kom.
wkadpa 4
52: pabouuii cTatyc
MPOMBILLTIEHHOM YaCTOTbl KOM.
wkaca 4
53: pabouui craryc M4 kom.
Wwkaca 5
54: pabouuii cTatyc
NPOMBILLNEHHON YACTOThI KOM.

N3meHuTh
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®yHKUMOHANBHbIN MoapobHoe onucaHue Onana3soH Mo
HaumeHoBaHue . N3meHuTb
Kop napameTpoB HAaCTPOMKM | YMONYaHUIO
wkada 5
55; pabouuii ctaryc M4 kom.
wkada 6

56: paboumii cTatyc
MPOMBILLTIEHHON YaCTOTbl KOM.
wkada 6

57: pabouui craryc M4 kom.
wkadpa 7

58: pabouuii cTatyc
NPOMBILLNEHHON YaCTOTbI KOM.
wkadpa 7

59: pabouui cratyc M4 kom.
wkada 8

60: cocTosiHue paboTbl Ha
MPOMBILLIIEHHON YaCTOTE KOM.
Wwkaca 8 (ecnu gencrayet
MPOMbILLIIEHHbI
npeobpa3soBaTerb YacToTbl, 3T0
yKa3blBaeT Ha HeMCNpaBHOCTb)
61: cocTosiHue Gaitnaca 6noka
62: ynaneHHbIn cTaTyc

63-64: Peseps

65: ynpaBneHue BakyyMHbIM
koHTakTopom KM1 gns otnagku
HM3KOTO HanpshKeHWs

66: ynpaBneHne BakyyMHbIM
koHTakTopom KM2 ans otnagku
HM3KOTO HanpshKeHWs

67: curHan obpatHOM CBSI3M KOM.
wkacpa 1#KM1

68: curHan obpatHOM CBSI3M KOM.
wkada 1#KM2

69: curHan obpaTHOM CBSI3M KOM.
wkada 1#KM3

70: curHan obpaTHOM CBSI3W KOM.
Wwkadpa 2#KM1

71: curHan obpatHOM CBSI3M KOM.
wkacpa 2#KM2

72: curHan obpatHOM CBSI3W KOM.
wkacpa 2#KM3

73: curHan obpatHOM CBSI3W KOM.
wkacpa 3#KM1

74: curHan obpaTHOM CBA3M KOM.
wkada H#KM2

75: curHan obpaTHoM CBSI3W KOM.
wkada H#KM3

76: curHan obpaTHOM CBSI3W KOM.
wkada 4#KM1

77: curHan obpaTHOM CBSI3W KOM.
wkada 4#KM2

78: curHan obpatHOM CBSI3M KOM.
wkada 4#KM3

79: curHan obpatHOM CBSA3M KOM.
wkada KM4

80: curHan obpaTHOM CBSI3W KOM.
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Cuctema 4acTOTHOrO YNpaBNeHNs ¢ BbICOKOBOMNbTHLIM NpeobpasoBatenem yactoTbl Goodrive5000  Tabnuua ¢yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo

Kon napameTposB HaCTPOWKM | yMONYaHUIO
wkada 1 QS1
81: curHan obpaTHOI CBSI3W KOM.
wkada 1 QS2
82: curHan obpaTHOI CBSI3W KOM.
wkada 1 QS3
83: curHan obpaTHOI CBSI3W KOM.
Wwkacpa 2 QS1
84: curHan obpaTHOM CBSI3M KOM.
Wwkacha 2 QS2
85: curHan obpatHoM CBA3M KOM.
wkada 2 QS3
86: curHan obpatHoM CBSI3M KOM.
wkada 3 QS1
87: curHan obpaTHOI CBSI3W KOM.
wkada 3 QS2
88: curHan obpaTHOM CBA3M KOM.
wkada 3 QS3
89: curHan obpaTHOM CBA3M KOM.
wkada 4 QS1
90: curHan obpaTHOM CBSI3M KOM.
Lwkada 4 QS2
91: curHan obpaTHOM CBA3M KOM.
wkada 4 QS3
P06.22 Bei6op Bbixoga AO1  |0: paboyas yactota (100% 0-10
P06.23 Bbi6op Bbixoga AO2  |COOTBETCTBYET MaKCMMAamNbHON 0-10
P06.24 BbiGop Bbixoga AO3  [4acToTe) 0-10
P06.25 BbiGop Bbixoga AO4  |1: ycTaHoBNeHHas Yactota 0-10
(100% cooTBeTCTBYET
MaKCcMMaribHON YacToTe)
2: [lenCTBYIOLLEE 3HaYEeHe
BbIxogHoro Toka (100%
COOTBETCTBYET YABOEHHOMY
HOMUHArLHOMY TOKY
npeobpasosatens)
3: ahheKTUBHOE 3HaYeHue
BbIxogHoro Toka (100%
COOTBETCTBYET YABOEHHOMY
HOMMHANLHOMY TOKY ABUraTens)
4: BbIXOHOE HanpsKeHue
(100% cooTBeTCTBYET
1,2-KpaTHOMY HOMWUHANbHOMY
HanpsikeHuto M4)
5: BeixogHas mowHocTs (100%
COOTBETCTBYET YABOEHHOM
HOMMHAIbHOM MOLLHOCTY
ABuratens)
6: BbIXOQHOM KPYTALLMA MOMEHT
(100% cooTBeTCTBYET
YOBOEHHOMY HOMMHANBHOMY
KpYTALLEMY MOMEHTY
asuratens)
7: 3Ha4eHMe aHanoroBoro Bxoaa
Al1 (100% cootsetcTyeT 10 B)
8: 3HaueHMe aHanoroBoro Bxoga
Al2 (100% cootsetcTByeT 10 B)

N3meHuTh

O|0|0IO

P06.26 Bbi6op Bbixona AO5 0-10 0 O
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN MoppobHoe onucatHune [vana3oH Mo
HaumeHoBaHue ) U3meHuTb
Kon napameTposB HaCTPOWKM | yMONYaHUIO
9: 3HayYeHMe aHarnoroBoro Bxoga
Al3 (100% cootsetcrtayeT 10 B)
10: 3Ha4eHre aHanoroeoro
Bxopda Al4 (100% cooteeTcTByeT
10 B)
P06.27 FIKHUA BEIXORKOW ) 3005-P06 .29 0,00-P06.29)  0,00% O
npegen AO1
HwxHui npegen
P06.28 cootseTcTByeT Bbixogy |0,00B-P06.30 0,00-P06.30 0,00B O
AO1
BepxHuit BbIXoAHOM i 0 P06.27-100, 0
P06.29 npenen AOT P06.27-100,0% 0 100,0% O
BepxHui npegen
P06.30 CooTBETCTBYET Bbixoay |P06.28-10,00B P°6'2§'1°’° 10,008 O
AO1
HKHWiA BbIXOAHOM 0 0
P06.31 npenen AO2 0,00%-P06.33 0,00-P06.33 0,0% O
HwxHui npegen
P06.32 cooTeTcTBYET Bhixogy |0,00B-P06.34 0,00-P06.34 0,00B O
AO2
BepxHuit BbIXOAHOM i 0 P06.31-100, 0
P06.33 npenen AO2 P06.31-100,0% 0 100,0% O
BepxHuit npegen
P06.34 cootBeTcTBYET Bhixogy |P06.32-10,00B P06'3§ 100 10,00B O
AO2
HKHWiA BbIXOAHOM o i 0
P06.35 npenen AO3 0,00%-P06.37 0,00-P06.37 0,0% O
HwxHWA npegen
P06.36 cooTeTcTBYET Bhixogy |0,00B-P06.38 0,00-P06.38 0,00B O
AO3
BepxHuit BbIXOGHOM i 0 P06.35-100, 0
P06.37 npenen AO3 P06.35-100,0% 0 100,0% O
BepxHuit npegen
P06.38 cooTBeTcTBYET BbixoAy |P06.36-10,00B P06'3§ -100 10,00B O
AO3
HWKHWI BbIXOOHOM o i 0
P06.39 npenen AO4 0,00%-P06.41 0,00-P06.41 0,0% O
HwxHWi npegen
P06.40 cooTeTcTBYET Bhixogy |0,00B-P06.42 0,00-P06.42 0,00B O
AO4
BepxHuin BbixoaHOM i 0 P06.39-100, 0
P06.41 npenen AO4 P06.39-100,0% 0 100,0% O
BepxHuin npegen
P06.42 cooTBeTcTBYET Buix0oay |P06.40-10,00B P06'48 -100 10,00B O
AO4
HKHWA BbIXOAHON 0 0
P06.43 npenen AO5 0,00%-P06.45 0,00-P06.45 0,0% O
HwxHui npegen
P06.44 cootsetcTByeT Boixogy |0,00B-P06.46 0,00-P06.46 0,00B O
AO5
BepxHuin BbixoaHOM i 0 P06.43-100, 0
P06.45 npenen AO5 P06.43-100,0% 0 100,0% O
P06.46 Bepxwi npenen —|nqq 4410 008 P06.44-1001 44 508 ®
COOTBETCTBYET BbIXOAY 0
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®yHKUMOHANBHbIN MoapobHoe onucaHue Onana3soH Mo
HaumeHoBaHue o N3meHuTb
koA napameTpoB HaCTPOWKM | yMONYaHUIO
AO5
P06.47 Bpemst sanepkin |4 1 56 ¢ 0,00-50,00 |  0,00¢ O
BKNtoYeHus pene RO1
P06.48 Boemst safepkkn 14 4, 56 006 0,00-50,00 |  0,00¢ O
BbIKNIOYeHus pene RO1
P06.49 Bpems sanepkin 14 5 56 oc 0,00-50,00 |  0,00¢ O
BKNoYeHus pene RO2
P06.50 Boews saepkkn 14 4 56 00c 0,00-50,00 |  0,00¢ O
BbIKMto4eHust pene RO2
P06.51 Bpemst sanepkin |4 1 56 0¢ 0,00-50,00 |  0,00¢ O
BKNtoYeHus pene RO3
P06.52 Boemst safepkkn 14 4 56 006 0,00-50,00 |  0,00¢ O
BbIkMtoyeHus pene RO3
P06.53 Bpemst saepkin 14 5 56 g¢ 0,00-50,00 |  0,00¢ O
BKNoYeHus pene RO4
P06.54 Boemst safepkkn 14 4 56 006 0,00-50,00 |  0,00¢ O
BbIKNoYeHns pene RO4
P06.55 Bpemst saepkin 14 1 56 0c 0,00-50,00 |  0,00c O
BKNOYeHus pene ROS
P06.56 Boemst safepkkn 14 4 56 006 0,00-50,00 |  0,00c O
BbIKMoYeHust pene RO5
P06.57 Bpems saepkin 14 5 56 gc 0,00-50,00 |  0,00¢ O
BKNoYeHus pene RO6
P06.58 Boemst safepkkn 14 5, 56 006 0,00-50,00 |  0,00¢ O
BbIKNoYeHus pene RO6
P06.59 Bpemst sanepkin 14 1 56 40c 0,00-50,00 |  0,00c O
BKNKo4eHus pene RO7
P06.60 Boemst safepkkn 14 4 56 00c 0,00-50,00 |  0,00c O
BbIKMto4eHus pene RO7
P06.61 Bpemst saepkin 14 5 56 06 0,00-50,00 |  0,00¢ O
BKNoYeHus pene RO8
P06.62 Boemst safepkkn 14 5, 56 006 0,00-50,00 |  0,00¢ O
BbIKMoYeHus pene RO
pynna P07 Ipynna nonb3oBaTenbCckoro mHtepgenca
P07.00 Bepcisi CEHCOHOTO | 1 s a5 0,00-655,35| SasoAcwe | g
aKpaHa HACTPOIKN
P07.01 Bepanst 1O cranpaptholt | o oee 35 0,00-655,35| S2BoAcKre | g
nnatbl 10 HaCTPOWKM
P07.02 Bepcus O FPGA  |0,00-655,35 0,00-65535| S2goncwe | g
HaCTPOUKKN
P07.03 Bepcusa MODSP  0,00-655,35 0,00-65535| ScsoAcwe | g
HaCTPOUKK
P07.04 Bepcuss MO ARM  |0,00-655,35 0,00-65535| Scsoncwe | g
HaCTPOUKK
P07.05 Bepcus 6rioka MCU ~ |0,00-655,35 0,00-65535| S2gomcwe | g
HaCTPOWKN
P07.06 Makc. Yncno JOCTYMHbIX 1-12 1-12 3aBo,q0|fme °®
BnokoB HaCTPOMKM
Tunbl nogaepXxmBaeMblx 0: TONbKO ACHHXPOHHblE 3aBsoackue
P07.07 AASPIKIB: 1: TONbKO CUHXPOHHbIE 0-2 Ak o
asurateneun . HaCTPOUKK
2: CUHXPOHHbIE U aCMHXPOHHbIE
P07.08 Bepcys 6roka FPGA  |0,00-655,35 0,00-655,35 SaB0ACwE | o
HaCTPOWKN
P07.09 Buibopa 2/4-ksamp.  |0: 2-kBagp. 0-1 3aBopckue o
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DYHKLUMOHANBHbIN MoppoGHoe onucaHue [nana3zoH Mo
HaumeHoBaHue ) U3meHuTb
Kog napameTpoB HacTPOWKM | yMONYaHMIO
1: 4-kBagp. HaCTPONKM
0710 Makc. kon-Bo Kom. 0-4 0-4 3aBoq0|fme PY
wkados HaCTPONKM
P07.11 COBOKYMHO® BPEUA 1 Ges3sh 0-65535 Oh ®
paboTbl YCTPOICTBA
P07.12 Flactpoika BpEMERA | geeagymy 0-65535 |  Owww O
paboTbl 33 OfHY CMEHY
P07.13 3asopckont Wwrpux-koa 1 |0-65535 0-65535 0 o
P07.14 3aBopckon wrpmx-kog 2 |0-65535 0-65535 0 o
P07.15 3aBopckon wrpmx-kog 3 |0-65535 0-65535 0 o
P07.16 3aBopckon wrpmx-kog 4 |0-65535 0-65535 0 o
P07.17 3asopckont Wwrpux-kon 5 |0-65535 0-65535 0 o
P07.18 3aBopckon WTpux-koa 6 |0-65535 0-65535 0 o
I'pynna P08 'pynna cyHKuWIA ycuneHus
P08.00 Bpems yckopenusi 2 |0,1-3600,0c 0,1-3600,0 |Bsog mogenu O
P08.01 Bpems 3amegnenns 2 |0,1-3600,0c 0,1-3600,0 |Bsog mogenu O
P08.02 Bpems yckopenns 3 |0,1-3600,0¢ 0,1-3600,0 |Beog mogenu O
P08.03 Bpewmsi samegnenns 3 |0,1-3600,0c 0,1-3600,0 {Bsoa mogenu QO
P08.04 Bpewms yckopenus 4 |0,1-3600,0c 0,1-3600,0 |Beog mogenu O
P08.05 Bpewmsi samegnenusi 4 |0,1-3600,0c 0,1-3600,0 |Bsoa mogenu QO
P08.06 Yacrora Tonukos  |0,007-P00.10(make, yacrora) O’OOZL(‘)'POO' 5,007y O
P08.07 Bpems yckopeHns Tonykos|0,1-3600,0c 0,1-3600,0 |Bsog mogenu O
P08.08 Bpens 3aUeanens g 1 3600,0c 0,1-3600,0 |Beog moger| O
TONYKOB
P08.09 YacToTa npbixka 1 0,00My-P00.10(makc. yactota) |0,00-P00.10|  0,00My O
P08.10 “poﬂzz';gfj'}a”” 0,00ru-P00.10(maxc. vactora) |0,00-P00.10|  0,00ry O
P08.11 Yactota npbixkka 2 |0,00ry-P00.10(makce. yactora) |0,00-P00.10|  0,00Iy O
P08.12 Mponyck Auanaso |, oy pog 10(wake. wactora) —[0,00-P00.10|  0,00ry O
4acToThbl 2
P08.13 Yactota npeikka 3 |0,00My-P00.10(makce. yactota) |0,00-P00.10|  0,00My O
P08. 14 Mponyck Auanaso |, ooy pog 10(makc. wactora) ~[0,00-P00.10|  0,00ry O
4acToThbl 3
P08.15 Kon-8o aBTocv6pocos 0-3 0-3 0 O
aBapuit
Hactpoiika nHtepsana
P08.16 aBTOCOPOCOB MpM 0,1-100,0c 0,1-100,0c 1,0c O
HeVcnpaBHOCTH
3HayeHue NpoBepKm
P08.17 ypoBHs anektpudeckoin |0,00Mu-P00.10(makc. yactota) |0,00-P00.10)  50,00My O
moLHocTn FDT
3HayeHme nosaHennt  |0,0-100,0% (ypoBeHb _ 0
P08.18 nposepku FDT anekTpuyeckon mowHoctn FDT) 0,0-100,0 5.0% O
P08.19 AMRAATYRA OGHAPYXEHAT |1 1 1 094, (wakc, yacToTa) 0,01000 |  0,0% O
4acToThl
0: nepemogynsuns He akTUBHA
P08.20 MepemoaynaLms 1 nepeMoayALYA akTHEHa 0-1 0 ©
P08.21 Pexum paboTbi 0 0DbIYHbINA pexum paboTbl 0-1 1 O
OXTTaXOEHMs! 1. nocTosiHHas paboTa OT ToKa
0,0 ¢ (chyHKUMA cUrHann3aLmm
P08.22 Mi;fﬁsﬁﬂs‘;ﬁ‘;‘fa HepeliCTBUTNbHA) 0,0-3600,0 |  1,0c O
5 0,1-3600,0c
P08.23 MMopor obpbiBa 3ag.  0,0-100,0% 0,0-100,0 0,0% ©
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DYHKLUMOHANBHbIN H MoppoGHoe onucaHue [nana3zoH Mo
auMeHoBaHue 9 U3meHuTb
Kog napameTpoB HaCTPOWKM | yMONMYaHUIO
4acToThI
P08.24 Bpews obpeiea sa. |, 351 0,0-360,0 0,0c ©
4acToThI
P08.25 KonTponb onyckanus  |0,00-10,00My 0,00-10,00 0,00ly O
P08.26 Peseps 0-65535 0-65535 0 O
P08.27 Hacrpoika asapuition | o 104 5o 60,0-100,0 | 75,0°C O
Temnepatypbl 6noka
0: cnocob KOHTPONA onycKaHus
P08.28 Cnocob koHTpons 1. 0-1 0 o
OMyCKaHusl 1: cnocob KOHTpONs OnycKaHms
2
P08.29 Hactora onYOKSHAT 110,00 go 10,007y 1(1)60,80;‘0 0,00ry °
P08.30 Hacrora OO 110,00 5o 10,007y 1?3&;10 0,00ry °
Touka nposepku
P08.31 CUrHanuaaumm o 0-100°C 0-100 60°C O
TEMnepaType cpeabl
Bpems nHuumanmsaumm
P08.32 nonbITok cBpoca npu  |0-65535MuH 0-65535 60MUH O
HEeMCnpaBHOCTH
Bpemsi paspelleHns Ha
P08.33 aBTocOpoc npu 0-100c 0-100 10c O
MOHKEHHOM HaNpPsKEHUN
P08.34 Peseps 0-65535 0-65535 0 O
P08.35 Peseps 0-65535 0-65535 0 O
P08.36 Peseps 0-65535 0-65535 0 O
P08.37 Peseps 0-65535 0-65535 0 O
P08.38 Peseps 0-65535 0-65535 0 O
P08.39 Pe3epB 0-65535 0-65535 0 O
Ipynna P09 Ipynna napameTpoB XypHana HeucnpaBHOCTEN
0xAAAA-OXFFFF
[Ba 6buta npeacrasnstot
HeMCnpaBHOCTb
0: 6e3 obpaboTku
1: curHanusaums
2: He3HauMTENbHas
Bbibop aencTBus Npu  |HeUcnpaBHOCTbL, OCTAHOBKA OxAAAA-Ox
P09.00 HemcngaBHocm DSIg 1 yCTpOI7FI>CTBa, Ho Ge3 oTkntovyeHusi|  FFFF OXEABA O
BbICOKOIO HarnpskeHus.
3: cepbesHas HeucnpaBHOCTD,
OCTaHOBKa YCTPONCTBA U
OTKJT04EHME BbICOKOBOSbTHOIO
nuTaHKs, aBTocbpoc
HEBO3MOXEH.
BbiGop gencteus npu 0x8AAA-Ox
P09.01 HeVICI'I:))aBHOCTVI DSE 5 |OXBAAA-OXFFFF e OXBEAA O
Bbi6op aenctaus npu 0xAA82-0xF
P09.02 Hemné’aBHom DSS 3 |0xAAB2-0XFFFF e 0XAAS2 O
Bbi6op aenctaus npu OxAAAA-Ox
P09.03 Hemné’aBHom Dsg 4 |OXAAAA-OXFFFF FPFE 0X07FC O
BbiGop gencteus npu 0x0000-0xF
P09.04 HemngaBHocm ARI\F/)I ,|0x0000-0xFFFF FFE 0x575D O
P09.05 Boi6op gencrams npu  |0x0000-0xFFFF 0x0000-0xF|  0x6555 O
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®yHKUMOHANBHbIN
KOA,

HaumeHoBaHue

MoppoGHoe onucaHue
napameTpoB

Aunana3oH
HaCTPOMNKM

Mo
YMONYaHMIo

N3meHuTh

HeucnpasHocT ARM 2

FFF

P09.06

Bbi6op gencTauns npu
HeucnpasHoct ARM 3

0x0000-OxFFFF

0x0000-0xF
FFF

0x0x1555

P09.07

Bbi6op gencTauns npu
HeucnpasHoct ARM 4

0x0000-OxFFFF

0x0000-0xF
FFF

0x1555

P09.08

BbiGop peiicTaus npu
HewcnpaBHocTW Broka 1

0x2AEA-OXFFFF

0x2AEA-0x
FFFF

OXAAEA

P09.09

BbiGop peiicTaus npu
HewcnpaBHOCTM Broka 2

0x0AAA-OXFFFF

0x0AAA-0x
FFFF

OXxAAAA

P09.10

Bbi6op gencTauns npu
HevcnpaBHOCTY Onoka 3

OxAABF-OxFFFF

0xAABF-0x
FFFF

OxAABF

P09.11

Bbi6op gencTauns npu
HeucnpaBHOCTM 6roka 4

0x000B-0OxFFFF

0x000B-0xF
FFF

0x000B

OlO0]O0O|]O0|0O]|0O

P09.12

Mpe. [Be HencnpasHOCTY
DSP1

BitN=0: HeT HeucnpaBHoCTH 1:
€CTb HEeMcnpaBHOCTb

Bit0: cepxTok M0

Bit1: ceepxTok AO

Bit2: noBbIleHHOE HanpsxeHue
cetu

Bit3: noHWxeHHOe HanpshxeHne
ceTn

Bit4: HeucnpaBHoOCTb ABuraTens
Bit5: neperpyska M4

Bit6: 06pbIB BbIXOA. asbl

Bit7: HeuncnpaBHoCTb NpU
nposepke 06pbIBa BXx0OA. (hasbl
Bit8: HencnpaBHoCTL NpU
NpoBEpKe Toka

Bit9: HencnpaBHoCTb NpU
aBTOHACTPOWKE NapameTpoB
Bit10: HencnpaBHOCTL €
00pbIBOM NMKHMKM 3HKOAEpa
Bit11: HemcnpaeHocTb OC
SHKoZepa

Bit12: HencnpaBHOCTL NpU
noATBEPKAEHUN CBSA3M

Bit13: NoBbILLEHHBbI BXOA,. TOK
Bit14: HencnpaBHOCTbL NaHenu
OTNPaBKMW NPOBEPKYU
HanpsKeHNs

Bit15: HecornacoBaHHOCTb
nocrnefoBaTenbHoCTH (a3

0x0000-0xF
FFF

0x0000

P09.13

lMpen. ABe HEMCNPaBHOCTY
DSP2

BitN=0: HeT HeucnpaBHoCTM 1:
€CTb HeWCnpaBHOCTb

Bit16: npoeepka noauwum
MarHWTHbIX NOMOCOB

Bit17: HeucnpaBHOCTL NpU
NPEBbILLEHNM CKOPOCTM

Bit18: npeBblLLEHME CKOPOCTH
ny

Bit19: owwmbka YteHns nouyum
BpaLLeHus TpaHchopmaTopa
Bit20: cbom oTcnexusaHne
BpalleHWs gsuratens

Bit21: HeucnpaBHOCTL Npu

0x0000-0xF
FFF

0x0000
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DYHKLUMOHANBHbIN H MoppobHoe onucatHune [vana3oH Mo
aMMeHOBaHue .

Kon napameTposB HaCTPOWKM | yMONMYaHUIO
NCKaXeHUW curHana npu
BpaLleHum
Bit22: HemcnpaBHOCTL NpU
noakmnioveHnn sHkogepa UVW
Bit23: HemcnpaBHOCTL NO3ULIMK
HyneBoi ToukM aHkogepa UVW
Bit24: HeucnpaBHOCTbL Npy
aBTOHACTPOWKe NapameTpoB
3HKoAepa
Bit25: n3bbITouHbIN yLlepO
TpaHchopmaropa
Bit26: npeBbiLLeHKe
peaKTUBHOTO TOKa
Bit27: neperpyska
TpaHcdopmatopa
Bit28: HecbanaHcupoBaHHoe
BXOJHOE HanpsikeHue
Bit29: HecbanaHcupoBaHHOe
BXOJHOW TOK
Bit30-31: peseps
BitN=0: HeT HeucnpaBHoCTH 1:
€CTb HEWUCNpPaBHOCTb
Bit0: neperpes
TpaHcdopmatopa
Bit1: oTkrioyeHmne
TpaHcdopmatopa
Bit2: BHELLHSS HeMcnpaBHOCTb
Bit3: HeucnpaBHOCTb CBSA3M
Modbus
Bit4: HemcnpasHoCTb Bydhep.
wkadga
Bit5: HemcnpaBHOCTL 0OpLIBa
PID
Bit6: curHanusaums orpaH. Bpe. 0X0000-OxF
BXO/Ia 1 BbIXOa FEE 0x0000 o
Bit7: npeBbiLeHWe BpeMeHu Npy
CUHXPOHHOM NEPEKYEHNM
Bit8: HencnpaBHOCTb KOHTaKTOpa
MPU CUHXPOHHOM MepPEKIoYeHUN
Bit9: pocTtuxeHumn 3aBoackoro
BpEMEHH
Bit10: neperpes asuratens
Bit11: HeucnpaBHOCTb CBA3M
KoM. LuKada
Bit12: mano mecra Ha SD-kapTe
Bit13: owmbka otknuka OC QF
Bit14: cbon noaTeEpXOEHNS
ces3u DSP n ARM
Bit15: 0bpbIB npu paborte
BitN=0: HeT HeucnpaBHoCTM 1:
€CTb HeWCnpaBHOCTb
Mpegn. aBe HeucnpaeHocTy|Bit16: HeucnpaBHOCTL CBSA3N 0x0000-0xF 0x0000 PY

ARM 2 PROFIBUS FFF
Bit17: HeucnpaBHOCTL Npu
npoBepke 00pbIBa IMHWK 3a.

N3meHuTh

I'Ipe,q. [Be HencnpaBHOCTH

P09.14 ARM 1

P09.15
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®yHKUMOHANBHbIN MoapobHoe onucaHue Onana3soH Mo
HanmeHoBaHue .

Kon napameTpoB HAaCTPOMKM | YMONYaHUIO
yacToTbl
Bit18: HemcnpaBHOCTL NpU
AencTBUM KOM. WwKadha 1
Bit19: HemcnpaBHOCTL NpU
[ENCTBAM KOM. Lkadha 2
Bit20: HemcnpaBHOCTL NpU
AENCTBMM KOM. LuKkada 3
Bit21: HeucnpaBHOCTbL Npy
AEenCTBUM KoM. LLKkada 4
Bit22: HecoBnapeHue Bepcn
Bit23: peseps
Bit24: npeBbilLeHue
TemnepaTtypbl cpeabl
Bit25: HemcnpaBHOCTbL
ONTUYECKON CBA3K Oroka
Bit26: neperpes BeHTUNATOPA
Bit27: HencnpaBHOCTL
ONTOBOOKOHHOW CBSA3M
BeayLLMi-BeOMbII
Bit28-bit29: peseps
Bit30: HeucnpaBHOCTL CBA3K
Tepmoperynatopa
Bit31: peseps
BitN=0: HeT HeucnpaBHoCTH 1:
€CTb HEMCMPaBHOCTb
Bit0: HencnpaBHOCTbL BXOA.
OMTOBOJIOKOHHOM CBA3M Oroka
Bit1: HeucnpaBHOCTbL Mcxog.
ONTOBOOKOHHOW CBSA3K Brioka
Bit2: 6ok He rotos
Bit3: noBbILIEHHOE HANpPsKEHWE
Broka
Bit4: noHWxXeHHOE HanpshxeHue
Broka
Bit5: HencnpaBHOCTb NUTaHUS
Mpen. ABe HEUCNpaBHOCTM bnoka 0x0000-0xF PY

6r1oKa 1 Bit6: neperpes 6noka FEE 0x0000

N3meHuTh

P09.16
Bit7: 3awwuTa ot 0bpbIBa BXOA.
tasbl 6roka

Bit8: 3awuTa ot 0bpbIBa BXOA.
nuTaHus broka

Bur 9: cbonn ACI

Bur 10: cboit ACO

Bit11: noBbIweHHOE
HanpsikeHue AO Broka

Bit12: HecooTBeTCTBYME BNOKa
Bit13: HekoppekTHbI Bainac
Broka

Bit14: peseps

Bit15: peseps

BitN=0: HeT HeucnpaBHoCTM 1:
€CTb HEUCMPABHOCTb

Bit16: VCE chasbi R kom. 6rioka OXO(;(’FOF'OXF 0x0000 )
Bit17: VCE ¢hasbl S kom. 6noka

Bit18: VCE ¢hasbl T kom. Broka

l'Ipe,q. [Be HencnpaBHOCTH

P09.17 6noKa 2
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®yHKUMOHANBHbIN MoppoGHoe onucaHue [nana3zoH Mo
HanmeHoBaHue 9 U3meHuTb
Kog napameTpoB HaCTPOWKM | yMONMYaHUIO
Bit19: HemcnpaBHOCTL NpU
NpOBEPKe TOKa NepB. 0OMOTKY
TpaHcopmaropa
Bit20: owwwnbka 3abnok. dhasbl
Bit21: neperpes neps. 06MOTKM
KoMMyTaLmK
Bit22: peseps
Bit23: peseps
Bit24: owwmbka pacueTta Hynei
Bit25: ceeptok AO
Bit26-31: peseps
Ecnu Homep HencnpaBHOrO
ycTpoiicTea paseH 0, 310
03HaYaeT, YTO HEMCMPABHOCTH
P09.18 Mpef. [Be HeVNCNPaBHOCTY|YCTPOCTBA HET; 0-65535 0 ®
Homepa 6roka €CIN He HOIb
A1-A12:1-12
B1-B12: 13-24
C1-C12: 14-36
Mpen. ABe HencnpaBHOCTM|0: NOCTOSIHHAS CKOPOCTh
P09.19 COCTOSIHUSA YCKOPEHMS UNK | 1: yCKOpeHue 0-2 0 o
3ame/NIeHus 2: 3aMefneHne
P09.20 Mpen. ABe HEVCTPABHOCTH - b 4 0,00-P00.10| 0,00y ()
4acToTbl paboThl
P09.21 Mpen. ABe HEVCNPBKOCTH 13- b 4 0,00-P00.10| 0,00y ()
YCT. 4acToThl
P09.22 (pen. ABe HEUCTIPABHOCTU ) ceea 57 0,0-65535|  0,0A ®
BbIX. TOKa
P09.23 (pen. ABe HEUCIPABHOCTU | 3 0-65535 0B o
BbIX. HANpsKeHus
P09.24 | /IPCA- ABE HEHCTPABHOCTH, o oecs 5 0065535  0,0A ®
BXOA. TOKa
P09.25  ||IPCA- ABC HENCTDABHOCTHI, gocacp 0-65535 0B ®
BXOA. HaNpsKEHMS
Mpen. ABE HEWUCTPABHOCTH
P09.26 HanpsxeHns no wiuHe  |0-65535B 0-65535 0B o
Bnoka
P09.27 (pen. ABe HEUCTIPABHOCTU 1 (e 5o 0,0-65535| 0,0°C o
Temnepartypbl brioka
Mpen. ABe HEUCNpaBHOCTM i
P09.28 cocTonHms Bxon. | 0X0000-OxFFFF DONOOF! oxoo0o ®
CUCTEMHON KIEMMbI
lNpen. ABe HEMCNPaBHOCTY ]
P09.29 cocTosiHus BxoA. knemmbl |0x0000-0xFFFF OXO(I):?:?:OXF 0x0000 o
norb3oBaTens
lMpen. ABe HEMCNPaBHOCTY ]
P09.30 COCTOSIHMS BbIxogHOM  |0x0000-0xFFFF OXO(I):?:?:OXF 0x0000 o
KNnemMbl CUCTEMbI
Mpef. [Be HeVCNpaBHOCTY
P09.31 cocTosHuA BbIxogHon  |0x0000-0xFFFF OXO(I):(I):(I):'OXF 0x0000 o
KnemMmbl Nonb3oBatens 1
lNpen. ABe HEMCNPaBHOCTY )
P09.32 cocTosiHus BoixogHom  |0x0000-OxFFFF OXO(I):?:?:OXF 0x0000 o

KMemmbl Nnonb3oBaTens 2
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kog napameTpoB HacTPOWKM | yMONYaHMIO
lNpea. HencnpaBHOCTb 0x0000-0xF
P09.33 DSP 1 0x0000-0xFFFF FEF 0x0000 o
lNpea. HencnpaBHOCTb 0x0000-0xF
P09.34 DSP 2 0x0000-0xFFFF FEF 0x0000 o
MMpen. TMN HencnpaBHOCTM 0x0000-0xF
P09.35 ARM 1 0x0000-0xFFFF FEF 0x0000 o
MMpen. TMN HencnpaBHOCTM 0x0000-0xF
P09.36 ARM 2 0x0000-0xFFFF FEF 0x0000 o
lNpea. HencnpaBHOCTb 0x0000-0xF
P09.37 6noKa 1 0x0000-0xFFFF FEF 0x0000 o
lNpea. HencnpaBHOCTb 0x0000-0xF
P09.38 6roKa 2 0x0000-0xFFFF FEF 0x0000 o
P09.39 Mpea. HoMep Iy e uro P09.18 065535 0 °
HeucnpasHoro 6noka
Mpen. HeucnpaBHocTb  |0: NOCTOSIHHAS CKOPOCTb
P09.40 YCKOPEHUs unm 1: yckopeHue 0-2 0 o
3amefneHus bnoka  |2: 3amMefneHue
P09.41 Hactora pabotel mpu |4 g4 pog 19 0,00-P00.10| 0,00y ®
npeg. HeNCnpaBHOCTY
P09.42 Yer. dactora npi e |y oo, _pog_ 10 0,00-P00.10| 0,00y ®
HEMCrPaBHOCTH
P09.43 BbIXO. TOK TPW TPEA. |5 553 5 0065535 |  0,0A ®
HEMCnpaBHOCTH
Pog4q  |PHIXOA UACTOTA DU PR, 6oraep 0-65535 0B o
HEMCpaBHOCTH
P09.45 BXOL. TOK MDA MIPEA. g 4 63 5 0065535  0,0A ®
HEMCrpPaBHOCTH
P09.46 BXOA. HANPAXEHNE MK | o5535p 0-65535 0B ®
Mpef. HeVCnpaBHOCTY
Mpes. HencnpaBHOCTL
P09.47 HanpsxeHns no wiuHe  |0-65535B 0-65535 0B o
Bnoka
P09.48 "Pea. HeucrpaBoCTs |, ) gees goy 0,0-65535 |  0,0°C )
Temnepartypbl brioka
Mped. HencnpaeHOCTb i
P09.49 | cocTosmms Bxop. knemmbl |0X0000-OXFFFF DOOE oxo000 | @
CUCTEMb
Mpes. HencnpaBHOCTL ]
P09.50 cocTosiHus BxoA. knemmbl |0x0000-0xFFFF OXO(I):?:?:OXF 0x0000 o
nonb3oBaTens
Mpes. HencnpaBHOCTL ]
P09.51 COCTOSHMSA BbIxog.  |0x0000-0xFFFF OXO(I):?:?:OXF 0x0000 o
KNnemMbl CUCTEMbI
CocTOsiH e BbIXOA.
P09 52 KNeMMbl MONb30BaTeNs | o0 o FFE 0x0000-0xF 0x0000 PY
Mpw npeg. HeMcnpaBHOCTY FFF
1
CocTostHue BbIX0A,.
P09 53 KNeMMbl MONb30BATeNs | 0 o EEFF 0x0000-0xF 0x0000 PY
npw npeg. HemcnpaBHOCTH FFF
2
Tek. HemcnpaBHOCTb 0x0000-0xF
P09.54 DSP1 0x0000-0xFFFF FEF 0x0000 o
P09.55 Tek. HeucnpaeHocTb  |0x0000-0xFFFF 0x0000-0xF|  0x0000 [
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN MoapobHoe onucaHue Onana3soH Mo
HanmeHoBaHue 9 U3meHuTb
Kog napameTpoB HaCTPOWMKM | yMONYaHuio
DSP2 FFF
Tek. TN HeMcnpaBHOCTY 0x0000-0xF
P09.56 ARM 1 0x0000-0xFFFF FEF 0x0000 o
Tek. TN HeMcnpaBHOCTY 0x0000-0xF
P09.57 ARM 2 0x0000-0xFFFF FEF 0x0000 o
Tek. HemcnpaBHOCTb 0x0000-0xF
P09.58 6roKa 1 0x0000-0xFFFF FEF 0x0000 o
Tek. HemcnpaBHOCTb 0x0000-0xF
P09.59 6roKa 2 0x0000-0xFFFF FEF 0x0000 o
P09.60 Howmep broka npu Tek. - |, 300, o FFFF 0x0000-0xF| 5, 6000 ®
HEeuUcnpaBHOCTY FFF
CoctosiHue yckopeHust |0: MOCTOSHHAs CKOPOCTb
P09.61 UNW 3aMeaneHus npu Tex. |1: yckopeHue 0-2 0 o
HeycnpaBHOCTH 2: 3amefineHve
P09.62 Hactora pabota npUTeK. |4 oy pgg 19 0,00-P00.10| 0,00y ®
HeycnpaBHOCTH
P09.63 Yer. dactoranpi tek. - |, 4or, _pog 19 0,00-P00.10| 0,00y ®
HEMCrpaBHOCTH
P09.64 Boixop, ToKk mpU TeK. g s 5 0,0-65535 |  0,0A )
HEMCrpaBHOCTH
POgg5 | DPIXOR HANPRKEHUS DM |, 6oraep 0-65535 0B o
TeK. HEMCNPaBHOCTH
P09.66 Bxon. TOK P TeK. 5 553 5 0065535 |  0,0A ®
HeycnpaBHOCTH
P09.67 Bxon, HaMpAXEHVIE P |, geeaep 0-65535 0B o
TEK. HEVCNPaBHOCTY
PO9.GE | TGMPAKCHUE Kbl BnoKa | 6ogagp 0-65535 0B ®
MpU TEK. HENCTPABHOCTY
P09.69 Temneparypa 6noka npi |, o 6 5o 0,0-65535 |  0,0°C )
TeK. HEMCNPaBHOCTY
CocTosiH1e BXOf. KNeMMbI
P09.70 CUCTEMBI NMPK TeEK. 0x0000-0xFFFF OXO(I):(I):?:'OXF 0x0000 o
HeycnpaBHOCTH
CocTtosiHMe BX0f. Knemmbl
P09.71 nonbaoBaTens npy Tex. |0x0000-OXFFFF OXO(;OFOF'OXF 0x0000 ®
HEMCrPaBHOCTH
CocTosiHMe BbIXOA.
P09.72 Knemmbl cuctembl npu Tek.|0x0000-0xFFFF OXO(I):(I):?:'OXF 0x0000 o
HeycnpaBHOCTH
CocTostHME BbIX0A.
P09.73 Knemmbl nonb3sosatens |0x0000-0xFFFF OXO(I):(I):?:'OXF 0x0000 o
npw TeK. HEMCNpaBHOCTK 1
CocTOsiH e BbIXOA.
P09.74 knemmbl nonb3osatens (0x0000-0xFFFF OXO(I):(I):(I):'OXF 0x0000 o
Mpu TEK. HEUCNPABHOCTY 2
P09.75 Bpews npATek. 4 gesss 0-65535 0 [
HencnpaBHOCTU
I'pynna P10 I'pynna ynpaBnexus PID
0: ycT. dhyHKLMOHaNBLHOro kKopa
(P10.01)
10.00 MNcTouHnk 3apaHus 1: ycT. aHanoroBoro kaHana Al1 0-10 0 O

PID-perynstopa

2: yCT. aHanorosoro kaHana Al2
3: yCT. aHanorosoro kaHana Al3
4: 3afjaH aHanoroBblil kaHan

-284-




Cuctema 4acTOTHOrO YNpaBNeHNs ¢ BbICOKOBOMNbTHLIM NpeobpasoBatenem yactoTbl Goodrive5000  Tabnuua ¢yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN H MoppoGHoe onucaHue [nana3zoH Mo
auMeHoBaHue 9 U3meHuTb
Kog napameTpoB HacTPOWKM | yMONYaHMIO
AlT+AI2,
5: 3a4aH aHanoroBbIv kaHan
AI2+AI3.
6: 3a4aH aHanoroBbIv kaHan
AI3+AI1.
7: Pe3eps
8: yCT. MHOrOCTYNEHY. CKOpOCTH
9: yct. Modbus
10: PROFIBUS/PROFINET
3afaH
P10.01 JlokanbHas npeg. yct. PID [0,0%-100,0% 0,0-100,0 0,0% O
0: obpaTHas cBS3b aHANOroBOro
kaHana Al1.
1: obpaTHas CBS3b aHaNOroBOro
kaHana Al2.
2: ObpaTHas CBs3b aHanoroBoro
kaHana Al3
3: obpaTHas cBs3b aHanoroBoro
WcTounnk obpaTHom cesian [kaHana Al1+Al2,
P1002 PID 4: obpaTHas CBS3b aHaNoroBoro 0-8 0 O
kaHana Al2+Al3.
5: 3a4aH aHanoroBbIv KaHan
AI3+AI1.
6: Peseps
7. ObpatHas cea3b Modbus
8: ObpaTHas cBs3b
PROFIBUS/PROFINET
P10.03 PID-BbixogHast 0 nonox. sbixod. PID 0-1 0 O
Xapakrepucrtuka 1: oTpuu. BbIX0A. PID
P10.04 Koeq’cb"'””(ﬁ:; YEARERAA |4 00-100,00 0,00-100,00[ 1,00 O
P10.05 Bpews ””T(eTrig""posa””" 0,01-10,00c 0,01-1000 | 050¢ O
Bpewms
P10.06 pndhdeperumposanus  0,00-10,00c 0,00-10,00 0,00c O
(Td)
P10.07 Mepwog sbibopku (T)  {0,01-100,00¢ 0,01-00,00 0,10c O
P10.08 Mpenen OTKNOHSHR 11 0 100,0% (yr. vorouhu) | 00-1000 | 0,0% O
BbIxoga PID-perynsropa
P10.09 3”3”6';”8‘;:5:%%”*‘6””” 0,0-100,0% (yCT. MCTOUHYK) 0,0-1000 |  0,0% O
P10.10 Bpews ”p°ge£"” 0BPLIBa |1 0 3600,0 ¢ (yor. ucTourm) | 0,0-3600,0 | 1,0c O
P10.11 Sravenme 'F‘,fg6y"‘“e”"'“ 0,0-100,0% (yCT. UCTOUHVK) 0,0-1000 |  0,0% O
Plo.12 | BPEWA3ACPXKAKANANA | o ae o 003600 |  10c O
cHa PID
Ipynna P11 Ipynna ynpaBneH1s MHOrOCTyneH4aTol CKOPOCTLI0
Cnocob nepegaun 0: yCT. KneMM!
P11.00 MHOrOCTYNeH4aTomn e y 0-1 0 O
1: YCT. aHaNoroBoil BEMMYNHbI
CKOPOCTY
P11.01 M”°§(’g;‘(’)‘;‘j:“0ma” -100,0 g0 100,0% 1(1)860,(;10 0,0% O
P11.02 Moroctynenyatag ~ |-100,0 go 100,0% -100,0 go 0,0% O
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Tabrnuua yHKLMOHaNbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kon napameTposB HaCTPOWKM | yMONYaHUIO
CckopocTb 1 100,0
P11.03 MHorocTyneHyaTas 2100.0 20 100.0% -100,0 go 0.0% O
' CKOPOCTb 2 0 O TE0,C070 100,0 e
MHoroctyneHyatast | 0 -100,0 mo 0
P11.04 CKOpOCTS 3 100,0 go 100,0% 100,0 0,0% O
MHorocTyneryaTas 0 -100,0 po 0
P11.05 COpOCT 4 -100,0 go 100,0% 100,0 0,0% O
MHorocTynexyatas | 0 -100,0 po 0
P11.06 COpOCTS 5 100,0 go 100,0% 100,0 0,0% O
MHoroctyneHyatast | 0 -100,0 mo 0
P11.07 CKOpOCT B 100,0 go 100,0% 100,0 0,0% O
MHoroctyneHyatast | 0 -100,0 mo 0
P11.08 COpOCTS 7 100,0 go 100,0% 100,0 0,0% O
MHorocTyneHyatas 0 -100,0 mo 0
P11.09 CKOpOCT: 8 -100,0 go 100,0% 100,0 0,0% O
MHoroctyneHyatas | 0 -100,0 mo 0
P11.10 COPOCTS 9 100,0 go 100,0% 100,0 0,0% O
MHorocTyneHyaTtas i 0 -100,0 go 0
P11.11 cKopocTs 10 100,0 go 100,0% 100,0 0,0% O
MHorocTyneHyaTtas i 0 -100,0 go 0
P11.12 cKopocTs 11 100,0 go 100,0% 100,0 0,0% O
MHorocTyneHyatas 0 -100,0 mo 0
P11.13 CKOpOCTS 12 -100,0 go 100,0% 100,0 0,0% O
MHoroctyneHyatas | 0 -100,0 mo 0
P11.14 cKopocTs 13 100,0 go 100,0% 100,0 0,0% O
MHorocTyneHyaTtas i 0 -100,0 go 0
P11.15 CKopOCTb 14 100,0 go 100,0% 100,0 0,0% O
MHorocTyneHyaTtas i 0 -100,0 go 0
P11.16 cKopocT 15 100,0 go 100,0% 100,0 0,0% O
0: yct. aHanorosoro kaHana Al
cTouHuk BXOA. aHarnor. |,
BEYMH! 1: ycT. aHanoroBoro kaHana Al2
P11.17 . |2:ycT. aHanorosoro kaHana Al3 0-3 0 O
MHOTOCTYNEHAATON 4. HacTpo¥ika aHanorosoro
cKopocTu '
kaHana Al4
CooTBeTcTBYHOLLAS -100.0 20
P11.18 aHanoroas BenmunHa  |-100,0 go 100,0% 106 (;1 0,0% O
ctynexm 0 '
CootBeTcTByloLLast -100.0 0
P11.19 aHanorosas senuumHa  |-100,0 go 100,0% 106 (;J' 0,0% O
crynenu 1 ’
CootBeTcTBylOLLast -100.0 0
P11.20 aHanorosas BenumHa  -100,0 go 100,0% 100 (;J' 0,0% O
CTyNeHn 2 ’
CooTBeTCTBYIOLLAS 2100.0 10
P11.21 aHanoroas BenunHa  |-100,0 go 100,0% 106 61 0,0% O
CTyneHn 3 ’
CootBeTcTBylOLLas -100.0 10
P11.22 aHanorosas senmanHa  |-100,0 go 100,0% 106 (;J' 0,0% O
cTynenv 4 ’
CootBeTcTBylOLLas -100.0 0
P11.23 aHanorosas BenumHa  -100,0 go 100,0% 100 (;J' 0,0% O
CTYMeHn 5 '
CooTBeTcTBYHOLLAS 0 -100,0 go 0
P11.24 aHanoroas Benu4nHa +100,0 a0 100,0% 100,0 0.0% O
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN H MoppoGHoe onucaHue [nana3zoH Mo
auMeHoBaHue 9 U3meHuTb
Kog napameTpoB HaCTPOWKM | yMONMYaHUIO
CTYNeHu 6
CooTBeTcTBYHOLLAS -100,0 2o
P11.25 aHanorosas BenimHa  |-100,0 oo 100,0% 106 0 0,0% O
CTyneHu 7 '
CooTBeTcTBYHOLAS -100,0 go
P11.26 aHanoroas BenmunHa  |-100,0 go 100,0% 106 0 0,0% O
cTynexu 8 ’
CooTBeTcTBYHOLAS 1100,0 go
P11.27 aHanoroas BennunHa  |-100,0 go 100,0% 106 0 0,0% O
CTynexm 9 ’
CooTBeTcTBYHOLLAS -100,0 2o
P11.28 aHanorosas BenimHa  |-100,0 oo 100,0% 106 0 0,0% O
ctynenm 10 '
CooTBeTcTBYHOLAS 1100,0 o
P11.29 aHanoroas BennunHa  |-100,0 go 100,0% 106 0 0,0% O
cTynexm 11 ’
CooTBeTCTBYHOLLAS 1100,0 o
P11.30 aHanorosas senuunHa  |-100,0 go 100,0% 106 0 0,0% O
CTyneHm 12 ’
CooTBeTcTBYHOLIAS 1100,0 go
P11.31 aHanoroas BenmunHa  |-100,0 go 100,0% 106 0 0,0% O
cTynexm 13 '
CooTBeTCTBYHOLLAS 1100,0 o
P11.32 aHanoroas BenmunHa  |-100,0 go 100,0% 106 0 0,0% O
cTynexm 14 ’
CooTBeTCTBYHOLLAS 1100,0 o
P11.33 aHanorosas senuumHa  |-100,0 go 100,0% 106 0 0,0% O
CTynexn 15 ’
lpynna P12 Mpynna dyHKUMI ynpaBneHusi BeayLumit/BegoMbIi
P12.00 Bb|69p mna O pexum banaHca MOLLHOCTY 0-1 0 ©
Beaywmii-segombln | 1: Peseps
0: curHan BbIXOAHOMO MOMEHTa
BbiGop 1cTOYHMKA ?guymero ycTpoucTea
P12.01 3anpoca BeZoMOMY - curHan Bblxo'm:' Oro Toka 0-2 0 ©
YCTPOIICTBA OT BeayLLero BeAyLLero ycTpocTea
2: BefylLee YCTPOMCTBO
BbIBOAMT curHan PG
Bpemsi BOnH. unbTpa
P12.02 3anpoca BeAOMOro 0,00c-655.35¢ 0,00-655,35 0,00c O
YCTPOWCTBA
P12.03 Mpenensl aunmityael 4 o 100,09 0,-100,0 | 100,0% O
pesynbTara PID
0: nponopuusi UHTErpUPOBaHIS
P12.04 BuiGop pexma PID. |3 C/HXP. k03O, 0-1 0 O
1: NpornopLust UHTErPUPOBAHUS
KOppeKLMM oLIMBOK
YcuneHue UCTouHuKa
P12.05 onop. yact. Begomoro  |0,01-100,00 0,01-100,00 1,00 O
YCTPOWCTBA
YeuneHue UCTOYHMKa
P12.06 onop. curH. Begomoro  (0,01-100,00 0,01-100,00 1,00 O
YCTPOWCTBA
P12.07 Koadp. nponopumt 1, 0.6 5535 0.0000-6,53 4 1900 ®
BeayLMit-BefOMbIi P1 55
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN H MoppobHoe onucatHune [vana3oH Mo
aMMeHoBaHue ) U3meHuTb
Kon napameTposB HaCTPOWKM | yMONYaHUIO
P12.08 Koadp. nHTerpuposakins | - ees 35 0,00-655,35| 5,00 O
BeayLmMi-BeaOMbIi |1
YacTtoTa nepeknioyeHns
P12.09 HUX. TOYKM 0,00ru-P12.12 0,00-P12.12| 5,00y O
BeayLMii-BeaOMbIi Pl
pr24g | KOSPPULEHT DONODU g 400 6 555 000006331 44000 | ©
BEAYLMIA-BEJOMbINA P2 55
KoachdpuumeHTt
P12.11 NHTErpUpOBaHMA 0,00c-655,35 0,00-655,35 5,00 O
BeAyLLM-BeaOMbI |2
YacToTa nepeknioyeHns
P12.12 BiC.TOuM  |P12.09-P00.10 PP qo0ry | O
BeayLMi-BeaOMbI Pl '
P12.13 lpeaen oToHeuns |, 4 g oy 00800 |  0,0% O
ynpasnexus Pl
pro.1g |MUH. OTKNOHSHME 3amycKa 401 o, 00-100,0 |  0,0% O
UHTErpupoBaxus Pl
p2.45  |PUPD. KOOD. yIpABTEHAA ) gy e 3 0,00-655,35] 0,00 O
BEOyLUMA-BESOMbIN
P12.16 Peseps 0-65535 0-65535 0 o
P12.17 Peseps 0-65535 0-65535 0 o
P12.18 Peseps 0-65535 0-65535 0 o
P12.19 Peseps 0-65535 0-65535 0 o
P12.20 Peseps 0-65535 0-65535 0 o
P12.21 Peseps 0-65535 0-65535 0 o
P12.22 Peseps 0-65535 0-65535 0 o
P12.23 Peseps 0-65535 0-65535 0 o
P12.24 IDynpasnetits o 45 0-15 0 °
BEOYLLMIA-BESOMbIN
P12.25 Ponb BeayLmit-segomblit |0-1 0-1 0 o
Pl2gs | COSTOM SHOTEN VSN oy 0000.04F FFF DOOF oxo00 | @
Prag7 | COSTOM SHOTEN: VSN2 |0, 0000.04F FFF DOOE oxo000 | @
BbiBop urHopuposaHus | ..
0: urHop.
P12.28 HeucnpaBHOCTY ONT. CBA3M| , - 0-1 0 O
; . |1: He urHopupoBeaTb
BEOYLLMIA-BESOMbIN
0: ogHO BefdylLee YCTPOMCTBO
P12.29 HaCTpf)MKa ™n ) 1 pesepBHoe yCTp?MCTBO 0-3 0 PY
BeOyLUMA-BEJOMBIA  |2: OCHOBHOE YCTPOICTBO
3. BeJOMOe YCTPONCTBO
AxTnBaLys koad. 0: BbIKIIOYEHO
P12.30 ycTpoictea Tuna KM1 |1 Aktuaums 0-1 0 o
P12.31 Pe3eps 0-65535 0-65535 0 [
P12.32 Pe3eps 0-65535 0-65535 0 [
Mpynna P13 'pynna napameTpoB 3almThl
Bbixog. sawutaor  |0: 3anpeT
P13.00 obpebIBa hasbl 1. paspeLueHune 0-1 ! O
0: HeT 3awutbl
1: 0BblYHbIN ABUraTenb (C
P13.01 Bbibop 3awuThi OT  [KOMMEHCALMEN HU3KOM 0-2 9 o
neperpysku ABUraTens |CKopocTy)
2. aBuraTens ¢
npeobpa3oBaTenem YacToTbl
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN MoppobHoe onucatHune [vana3oH Mo
HaumeHoBaHue ) U3meHuTb
koA napameTpoB HacTPOWKM | yMONYaHMIO
(6e3 komneHcaLMm HU3KON
KOMMNeHcaLmm)
o/ _ 0
P13.02 Tok 3awmThbl OT 20,0%-120,0% (Hom. ToK 20,0-120.0 | 100,0% O
neperpy3ku Asuratens |gsuratens)
P1303 | 'Ok CHIKEKUR HacToTel g o0 600-900 | 6508 O
npu cboe nuTaHus
P13.04 ChimKetine SactoTs! ipW o o1 p0 10(wak. vacrota) [0,00-P00.10| 3,00y O
cboe nuTaHus
P13.05 3awuTa ot O 3anpeTt 0-1 1 O
nepeHanpsKeHms 1: paspeLuenme
P13.06 yeraska alThl O |54 1750 3001280 | 11008 O
nepeHanpsKeHms
P13.07 Yposetiy 5-180% 5180 | 120% O
ABTOOrPaHNYEHMS TOKA
0,00-10,00ry
P13.08 CHwxeHue vactoTbl npu |(0,00 03HauaeT, YTo OCTaHOBKA 0,00-10,00 | 10,00y O
OTPaHUYEHNM TOKA  [M3-3a NEPETPY3kN MO TOKY
HegencTBNTeNbHa)
Touka npegynpexaeHns
P13.09 BX0A. noBbiweHHOro  [105-130% 105-120% 110% O
HanpsKeHMs
0: pyyH. bannac
y 1: 0BbluHbIN aBTOGANNAC
P13.10 yHKuws Gaiinaca Gnoka |, o - 0-2 0 O
HenTpanm
MoaTeepxaeH
P1311 BbiBop py4Horo 6aiinaca 0x000-Ox1FF 0x000-0x1F e O
Onoka F HaNpPsKEHNs
ny
P13.12 Touka ceepxtoka AO  |50-200% (Hom. Tok MM4) 50-200 180% ©
P31 | 0% e T 150-200% (wom. Tox M) 50200 | 180% ©
P13.14 Stadenme sanycka 4 o 0-20 5 O
CUrHanM3aLum onT. CBsi3un
BkntoueHune 0: BhIKT
P13.15 VIHTErpUpOBaHNs 1+ Axrusaups 0-1 0 O
neperpy3ku M4
3HaveHMe wHTerpana |0 0000
P13.16 P Tekywee 3HaueHne uHTerpana | 0-65535 0 O
neperpysku
neperpysku
3HaveHne
P13.17 npegynpexaeHus 0,0-200,0% 0,0-200,0 0,0% O
HELOIPY3A
Bpewmsi npeaynpexaeHns
P13.18 HELOrPY3A 0,0-3600,0c 0,0-3600,0 1,0c O
P13.19 Yeraeka oOKapyXeHWs |, o 4 oo, 00500 | 100% O
OTKINOHEHMS! CKOPOCTH
P13.20 Sanepika oOHApyKeHU |, 4 o, 0,0-10,0 1,0c O
OTKINMOHEHUA CKOPOCTH
P13.21 Peseps 0-65535 0-65535 0 O
P13.22 Peseps 0-65535 0-65535 0 O
P13.23 Peseps 0-65535 0-65535 0 O
I'pynna P14 Ipynna napameTtpoB ynpasnexusi Cl
P14.00 | CuHxpoHHas MawmHa ¢ |0: 3aaH Tok no oci D | 05 0 ©
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kon napameTpoB HaCTPOWKM | yMONMYaHUIO
3a[aHHbIM UCTOYHMKOM  |(0cnabrneHne MarHUTHOro nons
0)
1: MakcumanbHoe OTHOLLEHME
KPYTALLEro MOMEHTa K TOKY
(ocnabnenue nons 0)
2: KoatbpmumeHT MOLLHOCTY
arperata (ocnabnexve nons 0)
3: 3apgaH Tok no ocu D
(ocnabneHue MarHuTHOro nons
1)
4: MakcumanbHoe OTHOLLeHWe
KpYTALLEro MOMeHTa K TOKY
(ocnabnenue nonsa 1)
5: PerynuposaHue
K03atpprLMEHTA MOLLHOCTH
arperata (ocrnabneHue nons 1)
1401 Bbibop cnocoba O PYYHOI 0-1 1
B036yxaeHns C[1 1: aBTO
MpOLEHT HaYamnbHOro
P14.02 Sranonin 0,0%-100,0% 00-100,0 |  0,0% ©
aBTOMAaTHYECKOro
B036yxaeHns C[1
HavanbHas yactoTa
P14.03 aBTOMaTUYECKOTO 0,00-50,00 'y 0,00-50,00 0,00ly @)
BO30Y)XaEHNS
P14.04 Yer. aKtopa BEIXOR. 4 o/ 1 900,09 0,02000 |  0,0% O
mowHocTv Cl
CootB. HanpsikeHne 0%
P14.05 aHanor. BeMnYunHbI 0,00B-P14.06 0,00-P14.06 0,00B O
B030yxaeHua C[1
Coorts. HanpsbkeHure 100%
P14.06 aHanor. BenMunkbl | P14.05-10,008 P14'°§'1°’° 10,008 ©
B036yxaeHns C[1
dakTop rawexus
P14.07 kornebaHuin Hua. yactot |0-100 0-100 10 O
ca
dakTop rawexus
P14.08 koneGaHui Bbic. yactot [0-100 0-100 0 O
ca
Touka pasrpaHnyeHns
P14.09 rameHM;’ KoﬁeGaHMﬂ g [000-120,00ry 0,00-120,00| 15,00y O
MNepekntoyatens YacToT
P14.10 ralLeHWit Kone6aruti C] 0,00-120,00I"y 0,00-120,00{ 0,00y O
lNepenaya Toka
P14.11 Bo30yxaeHus npu pad. |0,0%-100,0% 0,0-100,0 0% O
yacToTe
Koadp. sawuthl
P14.12 cnaBowaru. Cfl 0-3000 0-3000 1000 O
P14.13 Tok pacnosHasanua C[l |0,0-100,0% 0,0-100,0 20,0% O
Bbi60p KoMaHb 0: HM3KOYACTOT. aBTOHACTPOMKA
P14.14 . 1: BbICOKOYACTOT. 0-1 0 ©
aBToHacTpoiku C[J .
aBTOHACTPOWKa
P14.15 Tokocn D 1 0,00-100,0% 0,00-100,0 20,0% ©
P14.16 Tokocn D 2 0,00-100,0% 0,00-100,0 10,0% o
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN H MoppobHoe onucatHune [vana3oH Mo
aMMeHoBaHue ) U3meHuTb
Kon napameTposB HaCTPOWKM | yMONYaHUIO
P14.17 TouKa CMeHb! YacT. Toka g:;(l;;;-Poo.m \ABa eCATHHHEX ) 00.pog.10] 10,007y | O
P1418 Bbi60p YacToThbl nepeaaym O 3aBUCaHNe OTKN 0-1 0 O
Ha 0 1: 3aBucaHue BKN
P14.19 Tok cocTosiHus 3asucanus |0,0-100,0% 0,0-100,0 50,0% O
P14.20 Hau Bpems 3aBucanus  0,00-10,00¢ 0,00-10,00 1,00c O
P14.21 Bpema Buixota a4 09.10,00c 0,0-10,00 |  1,00c O
3aBucaHus
1492 AKT. ynpaBneHus ¢ oop. 0-1 0-1 0 O
CBS13bK0 PEaKTUBHOIO TOKA
Hau. yactota ynpaBneHus
P14.23 c 0bp. cBA3bIO 0,00ru-P00.10 0,00-P00.10{  0,00ry O
peakTMBHOrO TOka
P14.24 Koodp. mponopu 4, 0-1000 50
PeaKTMBHOrO TOKa
Koad. uHterpup.
P14.25 perynmpoBaHus 0-1000 0-1000 50
peaKTWUBHOTO TOKa
I'pynna P15 Ipynna dyHKumit ynpaBneHuns koM. Wwkada
P150p | SAASPKKANEPEKTIOEHAS |, o o) o 00600 |  20c ©
Ha NpoM. YacToTy
P15.01 Pexum koHurypaumm QF 0 HE3aBUCUMbII PEXIM 0-1 0 ©
KOM. LKada 1: pexxum «[1Ba B 04HOM»
0: ynpaBneHu1e AaHHoro
P15.02 KaHan komaHg koM. y?TpOVICTBa 0-1 0 ©
Wwkada 1: ynpaBneHve BeayLlero
ycTpoicTBa
0: cuHXp. NepekIoyeHe oTKI
1: C CUHXPOHHbBIM
CHHXD. NEpeKTIHEHNE NepekoYeHneM peakTMBHOIO
P15.03 COMpOTUBIEHNS 0-2 0 O
BKI1
2: 6e3 CMHXPOHHOTO
NepEKIoYEHNs peakTUBHOTO
COMPOTUBIEHMS
0: HeT obmeHa
WHbopmauus o 1: Tpynna obwero goctyna 1 0x0000-0xF
P15.04 KOHdpurypauum koM. |2: I'pynna obuiero goctyna 2 FEE 0x0000 ©
wkadcpa QF1 1 3: I'pynna obwero goctyna 3
4: 'pynna obulero goctyna 4
0: HeT obmeHa
WHhopmauus o 1: Tpynna obuwero goctyna 1 0x0000-0xF
P15.05 KOHurypauuv koM. |2: I'pynna obuiero goctyna 2 FEE 0x0000 O
Wwkadca QF1 2 3: I'pynna obwero foctyna 3
4: I'pynna obuwero goctyna 4
Hw3koe HanpsikeHue
P15.06 crabunusatopa npu  |0-1000 B (HanpsbkeHWe WiHbI) 0-1000 50B ©
CUHXP. NEPEKITOYEHNM
Kaxgple 4 6uta 3agatot obLwuyto
MHopMaLWo 0
WHhopmauus pacnpegenuTensHOM LKagy.
P15.07 KOHdUrypaumm koM. |0: HeT obMeHa OXO(I):(I):(::'OXF 0x0000 O
wkadga KM1 1 1: Tpynna obuwero goctyna 1

2: ['pynna obwero foctyna 2
3: I'pynna obwero goctyna 3
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kog napameTpoB HaCTPOMKM | yMONYaHMIO
4: T'pynna obuwero goctyna 4
0: HeT obmeHa
WHdopmauws 1: Tpynna obuwero goctyna 1 0x0000-0xF
P15.08 KOHdurypauuv koM. |2: I'pynna obuwiero goctyna 2 FEE 0x0000 @)
wkada KM1 2 3: I'pynna obwwero goctyna 3
4: ['pynna obulero goctyna 4
CHVXEHME YaCToTbI
P15.09 peuratena 18 koM. |0,00-50,00My 0,00-50,00 0,00y O
wkady
CHXeHWe YacToTbl
P15.10 apuratens 2 8 koM. |0,00-50,00My 0,00-50,00 0,00y O
Lwkady
CHXeHWe YacToTbl
P15.11 ppuratens 3B koM. |0,00-50,00My 0,00-50,00 0,00y @)
Lwkady
CHVXEHME YacToTbI
P15.12 ppuratens 4 s kom.  |0,00-50,000y, 0,00-50,00 0,00My @)
Lwkady
P15.13 Bpems ASVCTBAA KOM. |, 300 0-300 90mc ©)
Lwkada 1
P15.14 Bpews uﬁ;”d‘;:‘g” koM. 10-300mc 0-300 90mc ©)
P15.15 Bpens uﬁ‘;”q‘;f;” *OM-l0-300mc 0-300 90mc ©
P15.16 Bpews uﬁ‘;”q‘;ﬂ” *OM- " 10-300mc 0-300 90MC ©)
P15.17 TOKKpYT. MOMEHTA KOM. | 53 p 0,065535| 0,0 ©)
Lwkada 1
P15.18 TOKKpYT. MOMBHTA KOM. | 1 6553 5A 0065535  0,0A ©
Wwkada 2
P15.19 TOKKpYT. MOMEHTA KOM. | 553 50 0,065535|  0,0A ©)
Wwkada 3
P15.20 TOKKpYT. MOMEHTA KOM. .\ 1 6553 6 0065535 |  0,0A ©
wkadga 4
Bpems 3agepxku
P15.21 BrnokuposaHus asel npu {0-120mMuH 0-120 2 MUH. ©
CUHXD. NEPEKITIOYEHNN
Yron komneHcauun npu 200,0 o
P15.22 CHHX. nepekniodeHnmn kom. |-200,0 go 200,0° ! 12,0° @)
200,0
Lwkadpa 1
Yron komneHcaLum npu 2000 50
P15.23 CHHX. nepekntoyeHun kom. -200,0 go 200,0° 206 0 12,0° ©
wkada 2 ’
Yron komneHcaLmm npu 200,0 20
P15.24 CHHX. NepekiodeHnmn kom. |-200,0 go 200,0° 206 0 12,0° @)
Wwkada 3 ’
Yron komneHcaLmm npu 200,0 20
P15.25 CHHX. NepekniodeHnmn kom. |-200,0 go 200,0° 206 0 12,0° @)
wkadga 4 ’
Yron akT. OTKNOHEHNS
P15.26 npm cuHXp. nepekn. kom. |0,0-6553,5° 0,0-6553,5 0,0° o
Lwkada 1
P15.27 Yron (aKT. OTKIOHEHN | ) orr 5o 0,065535|  0,0° )
MPU CUHXP. NEPEKTT. KOM.
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN H MoppoGHoe onucaHue [nana3zoH Mo
aMMeHoBaHue ) U3meHuTb
Kog napameTpoB HacTPOWKM | yMONYaHMIO
wkada 2
Yron akT. OTKIOHEHNS
P15.28 npw cuHxp. nepekn. kom. |0,0-6553,5° 0,0-6553,5 0,0° o
wkada 3
Yron ¢hakT. OTKIOHEHMS
P15.29 Mpu CuHXp. nepekn. kom. |0,0-6553,5° 0,0-6553,5 0,0° o
wkada 4
0: oTkmtoyeHo (obwas nnata
onpeaeneHns HanpskeHns Ans
npeobpa3oBaHust
MaHer 0BHapyXeHMS MPOMBbILLTIEHHOMN 4acTOTbl)
P15.30 1: BkntounTs (nnata 0-1 0 @)
HanpPshKEHUS BKIT
OBHapyXeHWs HaNPSHKEHNs!
npeobpa3oBaHust
MPOMBbILLTIEHHON YaCTOTbl
oTfeneHa)
P15.31 Peseps 0-65535 0-65535 0 ©
Koadp. BOMH. ounbTp. npu
P15.32 CUHXPOHHOM 1-20 1-20 4 O
nepeknioYeHnn
TouHOCTb CTabunmuaaumm
P15.33 6rokmpoBky thassl npn | 1-500 1-500 200 ©
CUHXP. NEPEKITOYEHNM
Bpems nogaepku
P15.34 crabunuaaumm npu cuuHxp. |0,1-100,0c 0,1-100,0 4.0c O
nepeknoYeHNM
Bbi60op gencteus 6annaca |0: pyyH. 6annac npu npom.
P15.35 npu pab. yactote Npu  [yacToTe 0-1 0 O
HEeWcnpaBHOCTM 1: aBTobannac
0: koHurypauus KM1
P15.36 Kordpurypauws KM1 |, - coHcburypaLn KM 0-1 1 ©
0: TonbKO py4Hast
P15.37 Tun koM. wkada I 2BTo 0-1 0 ©
Ipynna P16 Mpynna ¢yHKumMiA nocnegd. cBsA3u
P16.00 Aapec Modbus 310014 947  g=pexnammit anpec 1247 1 O
yCTpOiiCTBa
0: 1200 6ut/c
Hactpoiika ckop. ; iggg gm;c
P16.01 nepeaayn faHHbIX no |, Wt 0-5 4 O
casiant Modbus 3: 9600 6ur/c
4: 19200 bur/c
5: 38400 6uT/c
0: Het nposepku (N, 8, 2) ons
RTU
Hacrpoiika nposepki 1: yeTHocTb (E, 8, 1) anst RTU
P16.02 2: HeuetHas yeTHocTs (O, 8, 1) 0-3 1 O
AaHHbIX Modbus
ana RTU
3: Het nposepky (N, 8, 1) ansa
RTU
P16.03 3""”"""&2‘03?553 CBAM J0-200mc 0-200 5Mc O
P16.04 Bpi“;;;p&f;gfs””” 0,0 (Bbikn), -0,1 A0 100,0 ¢ 00-1000 |  00c O
P16.05 YpanenHoe obHoenexmre |0: sanpet 0-1 0 ©)
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN MoppobHoe onucatHune [vana3oH Mo
HaumeHoBaHue ) U3meHuTb
Kon napameTpoB HacTPOWKM | yMONYaHMIO
BKIT 1: AkTnBaums
lMocne BKIHOYEHNs CKOPOCTb
nocnefoBaTenbHOro nopTa
aBTOMaTUYECKU HAaCTpanBaeTcs
Ha 115 200 604, a ¢ NOMOLLbHO
moayns 4G loT MOXHO
yAaneHHo 06HOBUTL OCHOBHYHO
nporpammy ynpasnexns ARM.
l'pynna P17 I'pynna dyHkumi Ethernet
P17.00 Crapw. Gaitr anpeca IP -\, 00 0. FFF (crapuw. 6anm) | 00000 oxcons ®
YCTPOWCTBA FFF
P17.01 Mnapw. GavT anpeca IP | 00, oxrerF (wnagw. 6aim) | >C%00F  ox0102 ®
YCTPOWCTBA FFF
P17.02 Crapw. GaitT wacku Cetw | 00, o, FFFF (crapu. Gair) | 000 XF | oxFFFF ®
YCTPOIACTBA FFF
p1703 | MNaAW. anT MaCKA CeTI o o500, 0xrFFF (wnapw. Gaimm) OO0 OK | oxFFO0 | @
YCTPOIACTBA FFF
P17.04 Crapw. bair wmiosa 4, 00 0xFFFF (crapw, Baimm) | 000 OF | oycoas ®
yCTPOWCTBA FFF
P17.05 Mnapui. Gaift W03 |4, 0000 0xFFFF (wnagw. 6aim) | o000 | 00101 | @
yCTPOWCTBA FFF
P17.06 Crapw. 6T MAC 1, 0000-0xFFFF (crapu. 6aim) | C2000F | 05054 | @
YCTPOIACTBA FFF
. . . 0x0000-0xF
P17.07 Cp. 6ait MAC yctpoictea|0x0000-0xFFFF (cp. 6aiT) FEE 0x4C19 o
P17.08 Mnamw. Gant MAC 4, 00 0xFFFF (wnamuw, 6aiir) | PC0000XF | oxr740 ®
yCTPOWCTBA FFF
YpoBeHb KypHarna Mogyns i
P17.09 ynpasn. ko, DSP 0x0-0xF 0x0 O
YpoBeHb KypHana Mogyns
P17.10 YNpaBreHNs CKOPOCTbHO 0x0-0xF 0x0 O
DSP .
YpOoBEHb XypHana mMogyns g':? Oes sanvcu .
P17.11 yrpaBneHus KpyT. B!t2: TEPMAHANbHEIN XypHan 0x0-0xF 0x0 O
MOMeHTa DSP i : KypHan HeucnpasHocTeit
YpoBEHS KypHANa Bit4: xypHan knoueBoi
P17.12 P MHOpMALYM 0X0-O0xF 0x0 O
kOHTypa Toka DSP e .
Y Bit8: »xypHan yBegomneHumn
P17.13 POBEHL XypHana MOAyns KombuHaLus BbllLeyKa3aHHbIX 0x0-0xF 0x0 O
ocuunnometpa DSP YPOBHEI
YpoBEHb XypHana Mogyns
P17.14 06pabotku 0x0-0xF 0x0 O
HeucnpasHoct DSP
pi715  |’POBEHb XypHana Moy 0X0-0xF 0X0 O
3anpoca napametpos DSP
YpoBeHb XypHana Mogyns ]
P17.16 ynpaneHs ARM Bit0: 6e3 sanicu 0x0-0xF 0x0 O
P17.17 YpoBeHb XKypHarna Mogyns B!t1: TepMUHaNbHbIN XypHan ] 0x0-OxF 0x0 O
nepegauv yactor ARM |Bit2: xypHan HemcnpasHOCTEI
YpoBeHb xypHana moayns |Bit4: xxypHan knto4eson
P17.18 o6paboTku UHcOpMALMM 0x0-0xF 0x0 O
HeucnpasHocTM ARM  [Bit8: xypHan yBefomreHui
P17.19 YpoBeHb XypHana mMogyns KOM6VIH?L|,I/IFI BblLLIEYKa3aHHbIX Ox0-0xF 0x0 O
cyeta yactor ARM  |ypoBHel
P17.20 YpoBeHb XypHana mogyns 0x0-0xF 0x0 O
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN H MoppoGHoe onucaHue [vana3oH Mo
aMMeHoBaHue ) U3meHuTb
Kog napameTpoB HacTPOWKM | yMONYaHMIO
kom. Wwkada ARM
YpoBeHb KypHarna Mogyns
P17.21 (DYHKLMOHAMNBHBIX KOAOB 0x0-0xF 0x0 O
ARM
YpoBeHb XypHana mMogyns
P17.22 (PYHKLMOHAMBHBIX KNeMM 0x0-0xF 0x0 O
ARM
P17.23 yp"Be”U"D”;y/‘l)Ft'fFj‘l\;”O”y”” 0X0-0xF 0x0 O
P17.24 ypoae';j’oﬁzﬁﬁ‘sl\;"o”y”” OX0-OxF 0x0 O
YpoBeHb XypHana Moayns
P17.25 SR 0x0-0xF 0x0 O
YpoBeHb XypHana moayns
P17.26 B‘;ﬂyw_gzﬂwbm AF{M 0x0-0xF 0x0 O
P17.27 Crapw. 6anT IP xypHana |0x0000-0XFFFF (cTapLu. 6aiT) OXO(I):OFOF'OXF 0x0000 O
PI728 | Mnaaw. Gair IP xypiana |00000-OXFFFF (wnagu. Gaim) | "0 | 0x0000 | O
Ipynna P18 Mpynna cdynkumin PROFIBUS
0: Mogynb He NOAKMYeH
P18.00 Tun mogyns 1: PROFIBUS 0-2 0 o
2: PROFINET
P18.01 Anpec Mogyns 0-99 0-99 2 O
P18.02 Mpuem PZD2 0: HepencTBUTENBHO 0-20 0 O
P18.03 Mpvem PZD3 1: 3apaHHOe 3Ha4YeHWe YacToTbl 0-20 0 O
P18.04 Mpvem PZD4 (chakTnyeckoe 0-20 0 O
P18.05 Mpuem PZD5 3Hauetne-MaxFrg-MaxFrq, ¢ 0-20 0 O
P18.06 Mpvem PZD6 [BYMsi AECATUYHBIMY 3HaKamm) 0-20 0 O
P18.07 Mpuem PZD7 2: 3a[1aHHOe 3HaueHe 0-20 0 O
P18.08 Mpvem PZD8 KpYTAILIEro MOMEHTa 0-20 0 O
P18.09 Mpvem PZD9 (8 npouenTax, ¢ AByMS 0-20 0 O
P18.10 Mpuem PZD10 AECATUHBIMM 3HaKaMV) 0-20 0 O
P18.11 Movewm PZD11 |5 Pesepe ) 020 0 O
4: yCT. 3HaYEHNSs! HACTPOIIKM
ynpasnenus PID
5: yct. 3HaueHns OC
ynpaeneHus PID
6: 3agaHHoe HanpshkeHne
P18.12 Mpuem PZD12 pasnenenus V/F 0-20 0 O
(B mpoueHTax, ¢ AByms
[ECATUYHBIMMW 3HaKamu)
7: KOMaHa ynpaBneHus nepekxn.
yacToT
8-20: pe3eps
P18.13 Otnpaska PZD2 0: OTKN 0-31 0 O
P18.14 Otnpaska PZD3 1: Yacrtora paGoTsl 0 O
P18.15 Otnpaska PZD4  |2: Peaeps 0 O
P18.16 Otnpaeka PZD5 3: BxogHoe HanpsikeHne 0 O
P18.17 Otnpaska PZD6 4: BbIxogHOe HanpsbkeHue 0 O
P18.18 Otnpaeka PZD7 5: BxoaHoi TOK 0 O
P18.19 Otnpaska PZD8 6: BbixogHol TOK 0 O
P18.20 Otnpaska PZD9 7 daKT. 3Ha4eHMe BbIXO. KPYT. 0 O
P18.21 Otnpaska PZD10 MOMEHTa 0 O
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Tabrnuua yHKUMOHaNbHbIX NapaMeTpPoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue ﬂuanasvou Mo I—
KoA napameTpoB HAaCTPOMKM | YMONYaHUIO
P18.22 Otnpaeka PZD11 8: MpOLEHT BbIXO. MOLLHOCTY 0 O
9: AGCONIOTHOE 3HaYeHne
4acTOTbl HACTPOMKM
10: Tek. HemcnpasHOCTD 1
11: TeK. HeMcnpaBHOCTb 2
12: Tek. HemcnpasHocTb ARM 1
13: Tek. HeucnpasHocTb ARM 2
14: Tek. HeucnpasHOCTb 6roka 1
15: Tek. HeucnpasHoCTb Grioka 2
16: Homep 6rioka npu Tex.
HeWcnpaBHOCTM
17: BxOQ. KNemMma nonb3oBaTens
1
18: Bxoq. Knemma nonb3osarens
P18.23 Otnpaeka PZD12 2 0 O
19: BbIXOA. KNEMMa
nonb3osatens 1
20: BbIXod. knemma
nonb3osatens 2
21: BXo[. Knemma CucTembl
22: BbIXOA. KneMmMa CUCTEMbI
23: Peseps
24: cocTosiHMe KoM. Lwkadha 1
25: COCTOsHME KOM. LKadha 2
26: cocTosiHME KOM. WKadha 3
27 cocTosiHME KOM. Wkadha 4
28: Peseps
29-31: pe3epB
BpemeHHas nepemeHHast
P18.24 o1 PZD 0-65535 0-65535 0 O
P18.25 ”peB"'LC”:::I'Ae dBppeMe”” 0,0 (Bbikn), -0,1 A0 100,0 ¢ 00-1000 |  00c O
P18.26 Bxoa. anuHa PROFINET |0-32 0-32 24 o
P18.27 Bbixog. gnvHa PROFINET |0-32 0-32 24 [
CkopocTb CBs3K
P18.28 PROEINET 0-65535 0-65535 0 o
P18.29 IP-agpec PROFINET 1 |0-65535 0-65535 192 o
P18.30 IP-agpec PROFINET 2 |0-65535 0-65535 168 o
P18.31 IP-agpec PROFINET 3 |0-65535 0-65535 1 o
P18.32 IP-agpec PROFINET 4 |0-65535 0-65535 4 [
Macka noagceTu
P18.33 PROFINET 1 0-65535 0-65535 255 o
Macka noaceTu
P18.34 PROFINET 2 0-65535 0-65535 255 o
Macka noagceTu
P18.35 PROFINET 3 0-65535 0-65535 255 o
Macka noagceTu
P18.36 PROFINET 4 0-65535 0-65535 0 o
P18.37 LUno3 PROFINET 1 |0-65535 0-65535 192 o
P18.38 L3 PROFINET 2 |0-65535 0-65535 168 o
P18.39 L3 PROFINET 3 |0-65535 0-65535 1 o
P18.40 L3 PROFINET 4 |0-65535 0-65535 2 o
P18.41 Pe3eps 0-65535 0-65535 0 O
P18.42 Peseps 0-65535 0-65535 0 O
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN MoppoGHoe onucaHue [nana3zoH Mo
HanmeHoBaHue 9 U3meHuTb
Kog napameTpoB HaCTPOWKM | yMONMYaHUIO
pynna P19 Ipynna napameTpoB ABuratens 2
0: AQ
1: 3aneKTPOMarHUTHLIN
CMHXPOHHBIII ABUraTeNb
P19.00 Tun guratens 2 2: CUHXPOHHbIV ABUraTens ¢ 0-3 0 O
AemndupytoLen 06MoTKom
3. CMHXPOHHbIN ABUraTenb C
NOCTOSHHBIMU MarHUTamm
P19.01 Hom. mowHocTs Al 2 [4-50000kBT 4-50000 |Bsog Mogdenu ©)
P19.02 Hom. yactota Al 2  |0,01 I'y-P00.10 (makc. yactota) |0,01-P00.10|  50,00Iy ©
P19.03 How. cop. sza”e“”” AL 13600006 M 1-36000 |Bsogmogerw| ©
P19.04 Hom. HanpsixeHne Al 2 (0-20000B 0-20000 |BBom mogenu ©
P19.05 Hom. Tok ALl 2 0,1-1000,0A 0,1-1000,0 |Bsog mogenu O
P19.06 C°”p°T“B‘2\eﬂ”ge CTaTopa |4 101.65,5350 0’001é65’53 Beog mogerm| O
P19.07 CO”pOT”BXE”Z”e POTOPA 11 101.65,5350 0’001;565’53 Beonmogenn| O
VHOYKTUBHOCTb
P19.08 paccesHus ctatopa  |0,1-6553,5mIH 0,1-6553,5 |Beoa mogenu O
potopa Al 2
B3aumHas nHayKums ) )
P19.09 cratopa, potopa All 2 0,1-6553,5MH 0,1-6553,5 |Beog mogenu O
P19.10 Tok xonoctoro xoaa Al 2 |0,01-655,35A 0’01'255’35 Beog mopenu O
P19.11 Howm. mowHocte Cl12  |4-50000xkBT 4-50000 |BBog mogenu ©
P19.12 Hom. yactota CLL2  |0,01 Mu-P00.10 (makc. yactota) [0,01-P00.10| 50,00y ©
P19.13 How. CKO"%‘H"QB”“*G””" 0-36000 06./MuH. 0-36000 1500 06./Mu.| ©
P19.14 Kon-Bo nonocos CA12  |1-50 1-50 2 ©
P19.15 Hom. Hanpsixenune C 2 |0-20000B 0-20000 |Bsog mogenu O
P19.16 Hom. Tok C[] 2 0,1-1000,0A 0,1-1000,0 |Beog mogenu ©)
P19.17 C°”p°T“B’éE”ge CTaTopa |5 101-65,5350 0’0015'565’53 Beonmogenn| O
P19.18 VIHRYKTUBHOCTS MPAMOK |1 1 655 35mH 0,01-655,35| Beoa mogenn| O
ocn CO 2
VHOYKTMBHOCT
P19.19 nonepesHoro ocu Cfl 2 0,01-655.35mH 0,01-655,35|Beog mogenu O
MocTosHHas obpaTHOM
P19.20 37C CJl 2 0-20000 0-20000 9700 O
0: A
1: aNeKTPOMarH1THbIN
CMHXPOHHBII! ABUraTeNb
P19.21 Tun guratens 3 2: CUHXPOHHbIN ABuraTenb ¢ 0-3 0 O
AemMnmpytoLLEen 0OMOTKOM
3. CUHXPOHHbIN BuraTens ¢
NOCTOSIHHBIMI MarHUTamm
P19.22 Hom. mowHocts Al 3 |4-50000xBT 4-50000 |BBog mogenu ©
P19.23 Hom. yactota Al 3 |0,01 I'y-P00.10 (makc. wactota) |0,01-P00.10|  50,00Iy ©
P19.24 Fow. oS o |1-360000 s 136000 |Bsoamopenn| O
P19.25 Hom. Hanpsixenue ALl 3 |0-20000B 0-20000 |BBop mogenu ©
P19.26 Hom. Tok Al 3 0,1-1000,0A 0,1-1000,0 {Bsog mogenu ©
P19.27 ConpoTtuenenue ctatopa |0,001-65,535Q 0,001-65,53|BBoa mogenu O
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kon napameTpoB HaCTPOWKM | yMONMYaHUIO
A3 5
P19.28 CO”pOT”BXE”;e POTOPa |5 101-65,5350 0’00265’53 Beog moger| O
VHOYKTUBHOCTb
P19.29 paccesHusi ctatopa  |0,1-6553,5mIH 0,1-6553,5 |Beoa mogenu O
potopa Al 3
B3aumHas nHayKums ) )
P19.30 craropa, poropa Al 3 0,1-6553,5MH 0,1-6553,5 |Beog mogenn| O
P19.31 Tok xonoctoro xoaa Al 3 |0,01-655,35A 0,01-655,35|BBog mopenw QO
P19.32 Hom. mowHocts CIA3  |4-50000xBt 4-50000 |BBog mogenu ©
P19.33 Hom. yactota CLL3  |0,01 Mu-P00.10 (makc. yactota) [0,01-P00.10| 50,00y ©
P19.34 How. CKOp%‘E";pa”*e”“” 0-36000 06./MuH. 0-36000 1500 06./Mu.| ©
P19.35 Kon-Bo nontocos C[1 3 |1-50 1-50 2 ©)
P19.36 Hom. Hanpsixenne C1 3 |0-20000B 0-20000 |Bsog mogenu O
P19.37 Hom. Tok C[1 3 0,1-1000,0A 0,1-1000,0 |Bog mogenu ©)
P19.38 C°”p°T"'B’éE”ge CTaTopa |4 101-65,5350 0’001;565’53 Beonmogenn| O
P19.39 VHRYKTVEHOCTS MPAMOW |4 1,655, 35mH 0,01-655,35|Baog mogenu| O
ocn CO 3
VHOYKTUBHOCTb
P19.40 nonepestoro ocu Cfl 3 0,01-655.35mH 0,01-655,35|Bsog mogenu O
MocTosHHas obpaTHOM
P19.41 30C CJ1 3 0-20000 0-20000 9700 O
0: AQ
1: 3NeKTPOMarH1THbIN
CMHXPOHHBIII ABMraTeNb
P19.42 Tun guratens 4 2: CUHXPOHHbIW ABUraTens ¢ 0-3 0 O
AemncumpytoLLer 0BMOTKOM
3: CUHXPOHHbIW ABUraTens ¢
MOCTOSIHHBIMU MarHuTamu
P19.43 Hom. mowHocts Al 4 |4-50000kBT 4-50000 |BBsog mogenu ©
P19.44 Hom. yactotaAl4  |0,01 I'y-P00.10 (makc. yactota) |0,01-P00.10|  50,00Iy ©
P19.45 Fow. CKO&Bfa“*e””” 1-3600006/mu 136000 |Bsoamogen| O
P19.46 Hom. Hanpsixenne All 4 |0-20000B 0-20000 |BBog mopenu ©
P18.47 Hom. Tok Al 4 0,1-1000,0A 0,1-1000,0 |Beog Mogenu ©)
P19.48 C°”p°T“B‘/1;”Ze CTaTopa |4 101.65,5350 0’°°1é65’53 Beog mogerm| O
P19.49 C°”p°T”BXE”re POTOPA 11 101.65,5350 0’0015'565’53 Beonmogenn| O
MHOYKTMBHOCTb
P19.50 paccesHus ctatopa  |0,1-6553,5mIH 0,1-6553,5 |Beoa mogenu O
potopa Al 4
BsaumHas nHayKums i} i}
P19.51 cratopa, potopa All 4 0,1-6553,5MmH 0,1-6553,5 |Beog mogenu O
P19.52 Tok xonoctoro xoaa Al 4 |0,01-655,35A 0,01-655,35|BBoa mogenu O
P19.53 Howm. mowHocte Cl14  |4-50000xBT 4-50000 |BBopg mogenu ©
P19.54 Hom. yactotaCL4  |0,01 Mu-P00.10 (makc. vactota) [0,01-P00.10| 50,00y ©
P19.55 Hou. C"Op‘éﬂfpame””” 0-36000 06./MuH. 0-36000 [1500 06./mnH.| ©
P19.56 Kon-Bo nontocos CA 4 |1-50 1-50 2 ©
P19.57 Howm. Hanpshxenne Cl 4 |0-20000B 0-20000 |BBopg mopenu ©
P19.58 Hom. Tok C[] 4 0,1-1000,0A 0,1-1000,0 |Bsog mogenu ©
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN MoapobHoe onucaHue Aunana3oH Mo
HanmeHoBaHue . N3meHuTb
Kon napameTpoB HaCTPOWKM | yMONMYaHUIO
P19.59 Co”pOTV'B‘éE”Ze CTatopa |4 401.65,5350 0’00265’53 Beog moger| O
P19.60 VIHRYKTUBHOCTS NPAMOK |1 1 655 35mH 0,01-655,35| Beoa mogenn| O
ocn CO 4
VHOYKTMBHOCTb
P19.61 onepeuHoro oo G/l 4 0,01-655.35mH 0,01-655,35|BBog mMogenu O
lMocTosHHas obpaTHo
P19.62 30C C1l 4 0-20000 0-20000 9700 O
0: AQ
1: 3aneKTPOMarHUTHLIN
CMHXPOHHbIA ABUraTeNb
P19.63 Tun guratens 5 2: CUHXPOHHbIV ABUraTens ¢ 0-3 0 O
AeMNGMpYHoLLE 0OMOTKOM
3: CUHXPOHHbIV ABUraTens ¢
NOCTOSIHHBLIMU MarHuTamu
P19.64 Hom. mowHocte AL 5 |4-50000kBT 4-50000 |BBog mogenu ©
P19.65 Hom. yactota Al 5  |0,01 I'y-P00.10 (makc. yactota) |0,01-P00.10] 50,00y ©
P19.66 Fow. CKOKJ'JBé’a”*e””" 1-3600006/mu 136000 |Bsoamosenn| O
P19.67 Hom. Hanpsikenue ALl 5 |0-20000B 0-20000 |BBom mogenu ©
P19.68 Hom. Tok ALl 5 0,1-1000,0A 0,1-1000,0 |BBog mogenu ©)
P19.69 C°”p°T“B‘/1;”ge CTaTopa |4 101.65,5350 0’001é65’53 Beog mogerm| O
P19.70 CO”pOT”BXE”;e POTOPa |5 101-65,5350 0’001é65’53 Beog mogerm| O
VHOYKTUBHOCTb
P19.71 paccesHus ctatopa  |0,1-6553,5mIH 0,1-6553,5 |Beoa mogenu O
potopa All 5
B3anmHas nHaykums i i
P19.72 cratopa, poropa All 5 0,1-6553,5MH 0,1-6553,5 |BBog mogenu O
P19.73 Tok xonoctoro xoaa Al 5 10,01-655,35A 0,01-655,35|Bsoa mopenu QO
P19.74 Hom. mowHocts Cl15  |4-50000xBT 4-50000 |BBsog mogenu ©)
P19.75 Hom. yactotaCLL5  |0,01 Mu-P00.10 (makc. yactota) [0,01-P00.10{ 50,00y ©
P19.76 How. C"Op‘(’;‘HbsBpa“*e””" 0-36000 06./MuH. 0-36000 1500 06./Mu.| ©
P19.77 Kon-Bo nontoco CA 5 |1-50 1-50 2 ©
P19.78 Hom. Hanpsixenne C1 5 |0-20000B 0-20000 |Bsog mogenu O
P19.79 Hom. Tok C[1 5 0,1-1000,0A 0,1-1000,0 {Beog mogenu ©
P19.80 C°”p°T“B‘éE”ge CTaTopa |5 001-65,5350 0’0015'565’53 Beonmogenn| O
P19.81 VIKRYKTVBHOCTL MPAMOR |\ 4 55 35 0,01-655,35|Bsog mogeru| O
ocn CO 5
MHOYKTMBHOCTb
P19.82 nonepedHoro ocu CIl 5 0,01-655.35mH 0,01-655,35|BBoa moaenu O
MocTosHHas obpaTHOM
P19.83 30C CO 5 0-20000 0-20000 9700 O
Ipynna P20 Ipynna napameTpoB ABuratens 3
0: AQ
1: 3aNeKTPOMarH1THbIN
CMHXPOHHBII! ABUraTeNb
P20.00 Tun guratens 6 2: CUHXPOHHbIN ABuraTenb ¢ 0-3 0 O

aemndupytoLlen 06MoTKom
3: CUHXPOHHbIN ABuraTens ¢
NOCTOSHHBIMU MArHUTamm
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kog napameTpoB HaCTPOWKM | yMONMYaHUIO
P20.01 Hom. mowHocts A1 6 |4-50000kBT 4-50000 |Beog mogenu ©
P20.02 Hom. yactota A1 6 |0,01 I'y-P00.10 (makc. yactota) |0,01-P00.10|  50,00Iy ©
P20.03 Fow. CKO&Bga”*e””” 1-3600006/Mu 136000 |Bsoamose| O
P20.04 Hom. HanpsxeHure ALl 6 |0-20000B 0-20000 |Bsogmopenu| ©
P20.05 Hom. Tok All 6 0,1-1000,0A 0,1-1000,0 |Bsog mogenu ©)
P20.06 C°”p°T“B‘;\E”ge CTaToPa |1 11.65,5350 0’001?5’53 Beonmoper| O
P20.07 CO”pOT”BXE”;e POTOPa |5 101-65,5350 0’00265’53 Beog moger| O
VHOYKTUBHOCTb
P20.08 paccesHusi ctatopa  |0,1-6553,5mIH 0,1-6553,5 |Beoa mogenu O
potopa Al 6
B3anmHas nHayKums ) )
P20.09 cratopa, potopa All 6 0,1-6553,5MH 0,1-6553,5 |Beog mogenu O
P20.10 Tok xonoctoro xoaa Al 6 |0,01-655,35A 0,01-655,35|BBog mopenw O
P20.11 Howm. mowHocte Cl16  |4-50000xkBT 4-50000 |BBopg mogenu ©
P20.12 Hom. yactota CLL6  |0,01 Mu-P00.10 (makc. yactota) [0,01-P00.10| 50,00y ©
P20.13 How. C"Op"C‘E%Bpa”*e”""* 0-36000 06./MuH. 0-36000 1500 06./Mn.| ©
P20.14 Kon-Bo nontocos C[1 6 |1-50 1-50 2 ©)
P20.15 Hom. Hanpsixenune C1 6 |0-20000B 0-20000 |Bsog mogenu O
P20.16 Howm. Tok C[] 6 0,1-1000,0A 0,1-1000,0 |Beog mogenm ©)
P20.17 C°”p°T"'B’éE”ge CTaTopa |4 101-65,5350 0’001;565’53 Beonmogenn| O
VIHOYKTUBHOCTb NPSAMONA i} 0,01-655.35
P20.18 ocn CI1 6 0,01-655.35mH Iy Beog mogperu| O
VHOYKTMBHOCT
P20.19 nonepestoro ocu Cfl 6 0,01-655.35mH 0,01-655,35|Beog Mogenu O
lMocTosHHas obpaTHo
P20.20 30C CI1 6 0-20000 0-20000 9700 O
0: A
1: aNeKTPOMarH1THbIN
CMHXPOHHBIII ABUraTeNb
P20.21 Tun gsuratens 7 2: CUHXPOHHbIW ABUraTens ¢ 0-3 0 O
AemncumpytoLLer 0BMOTKOM
3: CUHXPOHHbIW ABUraTens ¢
NOCTOSIHHBIMI MarHUTamu
P20.22 Hom. mowHocts Al 7 |4-50000kBT 4-50000 |BBsog mogenu ©
P20.23 Hom. yactota Al 7 |0,01 I'y-P00.10 (makc. yactota) |0,01-P00.10|  50,00Iy ©
P20.24 Fow. CKOKJ'JB;""‘“*G””” 1-3600006/Mu 136000 |Bsoamogen| O
P20.25 Hom. HanpsixeHne ALl 7 |0-20000B 0-20000 |BBopg mopenu ©
P20.26 Hom. Tok All 7 0,1-1000,0A 0,1-1000,0 {Beog mogenu ©
P20.27 C°”p°T"'B’/1‘L”$e c1atopa |4 101-65,5350 0’001565’53 Beogmogert| O
P20.28 Co”pOT”BXE”;”e POTOPA 11 101.65,5350 0’001;55’53 Beonmogenn| O
MHOYKTMBHOCTD
P20.29 paccesHus ctatopa  |0,1-6553,5mIH 0,1-6553,5 |Beoa mogenu O
potopa Al 7
BsaumHas nHayKums i} i}
P20.30 cratopa, poropa All 7 0,1-6553,5MmIH 0,1-6553,5 |Beon mopenu O
P20.31 Tok xonoctoro xoaa Al 7 |0,01-655,35A 0,01-655,35|BBoa mogenu O
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kon napameTpoB HaCTPOWKM | yMONMYaHUIO
P20.32 Hom. mowHocts CIA7  |4-50000xBt 4-50000 |Beog mogenu ©
P20.33 Hom. yactota CLL7  |0,01 Mu-P00.10 (makc. yactota) [0,01-P00.10| 50,00y ©
P20.34 How. CKOP%‘Hb7Bpa”49””” 0-36000 06./MuH. 0-36000 1500 06./Mu.| ©
P20.35 Kon-Bo nontocos C[1 7 |1-50 1-50 2 ©)
P20.36 Howm. Hanpsixenne C1 7 |0-20000B 0-20000 |BBog mogenu O
P20.37 Hom. Tok CO1 7 0,1-1000,0A 0,1-1000,0 |Beog Mogen ©
P20.38 ConpotueneHue cratopa 0,001-65,5350 0,001-65,53 Beog Mozent O
cnv7 50
P20.39 VIHRYKTUBHOCTS MPAMOK |1 1 655 35mH 0,01-655,35| Beoa mogenn| O
ocn CO 7
VHOYKTMBHOCTbL
P20.40 onepeuHoro oo G/l 7 0,01-655.35mH 0,01-655,35|BBog Mogenu O
MocTosHHas obpaTHOM
P20.41 30C CL 7 0-20000 0-20000 9700 O
0: AQ
1: aNeKTPOMarH1THbIN
CUHXPOHHbII ABUraTenb
P20.42 Twun guratens 8 2. CUHXPOHHbIN ABuraTenb ¢ 0-3 0 O
AemMndupytoLLein 0OMOTKOM
3: CUHXPOHHbIN ABUraTens ¢
NOCTOSIHHBIMU MarHuTamu
P20.43 Hom. mowHocts A1 8 |4-50000kBT 4-50000 |BBog mopenu O
P20.44 Hom. yactotaAl8  |0,01 I'y-P00.10 (makc. yactota) |0,01-P00.10| 50,00y ©
P20.45 How. CKOKJ'JBspa”*e””" 1-3600006/MuH 1-36000 |Beog mogert| ©
P20.46 Hom. Hanpsixenue ALl 8 |0-20000B 0-20000 |BBom mogenu ©
P20.47 Hom. Tok Al 8 0,1-1000,0A 0,1-1000,0 |Beog Mogenu ©
P20.48 C°”p°T“B‘/1;”ge CTaTopa |5 001-65,5350 0’°°1é65’53 Beonmogenn| O
P20.49 CO”pOT”BXE”:e poTopa |, 401.65,5350 0’0015'565’53 Beonmogenn| O
MHOYKTMBHOCTb
P20.50 paccesHus ctatopa  |0,1-6553,5mIH 0,1-6553,5 |Beoa mogenu O
potopa Al 8
B3auMHas nHaykumst ) )
P20.51 cratopa, potopa All 8 0,1-6553,5MH 0,1-6553,5 |Beog mogenu O
P20.52 Tok xonoctoro xoaa Al 8 |0,01-655,35A 0,01-655,35|Bsog mopenu QO
P20.53 Hom. mowHocts Cl18  |4-50000xBT 4-50000 |BBsog mogenu ©
P20.54 Howm. yactota CLL 8  |0,01 Mu-P00.10 (makc. vactota) [0,01-P00.10| 50,00y ©
P20.55 How. CKOp%‘HbsBpa“*e””" 0-36000 06./MuH. 0-36000 1500 06./Mu.| ©
P20.56 Kon-Bo nontocoe CA 8 |1-50 1-50 2 ©)
P20.57 Howm. Hanpsixenne C1 8 |0-20000B 0-20000 |Bsog mogenu ©
P20.58 Hom. Tok C[1 8 0,1-1000,0A 0,1-1000,0 {Bsog mogenu ©
P20.59 CO”pOTMBEE”ge CTaToPa |5 001-65,5350 0’001;55’53 Beonmogenn| O
P20.60 VINBYKTUBHOCTS MPSMOT | 01,655, 35mH 0,01-655,35| Beo mopenn| O
ocn C1 8
VIHOYKTUBHOCTb
P20.61 nonepedHoro ocu Cfl 8 0,01-655.35mH 0,01-655,35|BBog mogenu O
P20.62 Mocrostitas 06patHon |y 55999 0-20000 | 9700 O

3ACcCas8

I'pynna P21 Ipynna npocmoTpa COCTOSIHWIA 3HKOAEepa
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue ﬂuanasvou Mo I—
Kon napameTposB HaCTPOWKM | yMONYaHUIO
dakTnyeckasn yacrorta -327,68 go
P21.00 SHKOZEPa -327,68 o 327,67y 327,67 0,00My o
Bblic. nosuuyms cyeta
P21.01 uanynca PG 0-65535 0-65535 0 o
Hu3. nosuums cyeta
P21.02 uMnynbca PG1 0-65535 0-65535 0 o
P21.03 lMopcyeT pesonbepa  |0-65535 0-65535 0 o
P21.04 Yron pe3onbBepa 0,00-359,99 0,00-359,99 0,00 o
P21.05 Yron marHutHoro nontoca |0,00-359,99 0,00-359,99 0,00 o
Bblic. nosuuyms cyeta
P21.06 uanynbca PG2 0-65535 0-65535 0 o
Hu3. nosuums cyeta
P21.07 uMnynbca PG2 0-65535 0-65535 0 o
P21.08 Cuet umnynsca QEP  |0-65535 0-65535 0 o
P21.09 Flosuua MarkiTHoro |, geas 0-65535 0 o
nortoca
P21.10 Peseps 0-65535 0-65535 0 o
P21.11 Peseps 0-65535 0-65535 0 o
P21.12 Peseps 0-65535 0-65535 0 o
pynna P22 'pynna sHKoAepoB
0: MHKpeMeHTarnbHbIN 3HKOAEP
1: aHKogep UVW
2: 3HKOfEp pe3ornbaepa
P22 00 Tin oHkonepa 3: CMHYC-KOCUHYCHbIN SHKOAEP 0-4 0 ©
MMEET KOMMaKT-AMNCK.
4: Het komnakT-aucka ans
CUHYCOMAANbHOTO U
KOCMHYCHOTO 3HKOAepa.
P22.01 PaspeleHue aHkogepa |0-65535 0-65535 1000 ©)
0: npsm. BXog.
P22.02 Hanpasnenve oHkopepa |, o6p. XL 0-1 0 ©
Bpems nposepky
P22.03 HeucnpaeHocTh obpeiBa |0,0-10,0c 0,0-10,0 1,0c @)
3HKogepa
Bpems nposepky
P22.04 obpartHoro aewkenust  |0,0-10,0c 0,0-10,0 1,0c @)
3HKOZepa
P22.05 Bpems curbTpa aHkoaepa|0-10 0-10 1 ©
P22 06 Koath.nepepaym ckopocTty 0,000-65,535 0,000-65,53 1,000 ©
Bana ABuraTenb/aHKo4ep 5
0x0000-0xFFFF
But0: BKNtOUEHNE KOppEKLMM
uMnynsca Z
But 1: BkntoueHne koppekumm
yrna aHkogepa
P22.07 ﬂapameprlynpangHMﬂ BuT 2: paspelLeHmne n3MepeHus 0x0000-0xF 0x0003 @)
CUHXPOHHOTO YCTpOMUCTBa FFF
ckopoctn SVC.
Bit3: BbIOOP pesvMa namepeHus
CKOPOCTU pe3onbBepa
Burt 4: pexxum 3axsaTa
Z-UMMynbCoB
Z-AMNYTIsC ABTOHOMHOS 0: HeT KoHTpons 0bpbiBa
P22.08 umnynsca Z 0-1 0 ©
obHapyxeHue )
1: NpoBepKa BKI

-302-




Cuctema 4acTOTHOTO YNpaBNEeHHs C BbICOKOBOMbTHLIM npeobpasoBaTenem yactoTbl Goodrive5000

Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN MoppobHoe onucatHune [vana3oH Mo
HaumeHoBaHue ) U3meHuTb
Kon napameTpoB HacTPOWKM | yMONYaHMIO
P22.09 Z‘”M”y”";:;”a”b”b'“ 0,00-359,99° 0,00-35999|  0,00° ©
P22.10 HavanbHbin yron nomtoca |0,00-359,99° 0,00-359,99 0,00° O
P22.11 OTKNOHGKUE “aCT 14 40: 100,05 (ake. vacrora) | 0,0-1000 |  5.0% O
BEKTOPHOIO yNpaBneHus
P22.12 Bpems cyeta oTknoHeHui |0,0-6553,5¢ 0,0-6553,5 1,0c O
P22.13 Bpews BonH. DAMLTPA |, 4 10 60¢ 0,00-10,00 |  0,10c O
3HKoAepa
P22.14 Peseps 0-65535 0-65535 0 o
P22.15 Peseps 0-65535 0-65535 0 o
P22.16 Peseps 0-65535 0-65535 0 o
P22.17 Peseps 0-65535 0-65535 0 o
I'pynna P23 'pynna cBA3u TepMoperynsTopa
0: 1200 6uT/c
HacTpoitka ckopocTu 12400 Gur/c
P23.00 nepefaqn fJaHHbIX 2 4800 burlc 0-5 4 o
Modbus TepmoperynsTopa 3: 9600 Gurlc
PMOPETYTIATOPA4- 19200 urrlc
5: 38400 6ur/c
0: Het nposepku (N, 8, 2) ans
RTU
Hactpoitka nposepkn  |1: yeTHocTs (E, 8, 1) ana RTU
P23.01 AaHHbIx Modbus 2: HeveTHas yetHocTb (O, 8, 1) 0-3 1 o
Tepmoperynstopa ons RTU
3: Het nposepku (N, 8, 1) ans
RTU
lNpeBbILUEHNE BPEMEHM
P23.02 csisu Modbus 0,0-100,0c 0,0-100,0 10,0c ©
TepmoperynsTopa
Temnepartypa
cpabatbiBaHus
P23.03 curHanusaum npu  [0-135°C 0-135 90°C O
neperpese
TpaHchopmaropa
Temnepatypa OTKMo4eH!s
P23.04 npu neperpese 0-135°C 0-135 110°C ©
TpaHcdopmatopa
KoppexT. koach. npoBepkm | 0 0 -100,00 go 0
P23.05 reMneparypbl 1 100,00% go 100,00% 100,00 0,00% ©
KoppexT. koadh. npoBepkm | 0 0 -100,00 po 0
P23.06 TeMnepaTypbl 2 100,00% go 100,00% 100,00 0,00% ©
KoppexT. koadh. npoBepkm | 0 0 -100,00 po 0
P23.07 reMnEpaTypbl 3 100,00% Ao 100,00% 100,00 0,00% O
KoppekT. koadh. npoBepkm 0 0 -100,00 go 0
P23.08 reMnepaTypbi 4 -100,00% go 100,00% 100,00 0,00% ©
KoppekT. koadh. npoBepku 0 0 -100,00 go 0
P23.09 TeMnepaTYpbI 5 -100,00% go 100,00% 100,00 0,00% ©
KoppekT. koadh. npoBepkm | 0 0 -100,00 go 0
P23.10 reMTEpaTypbl 6 100,00% Ao 100,00% 100,00 0,00% O
P23.11 Yucno komnnexkcos 14 14 1 ©
TEPMOPETYNATOPOB
Kop HeucnpaBHocTH
P23.12 nepeaaun 0-65535 0-65535 0 o

TepMoperynsTopa 1
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN H MoppoGHoe onucaHue [nana3zoH Mo
aMMeHoBaHue ) U3meHuTb
Kon napameTposB HaCTPOWKM | yMONYaHUIO
Appec Begomoro
P23.13 ycTpoiictea nepegaum  [0-65535 0-65535 0 o
Tepmoperynsartopa 1
Koa HeucnpaeHoCTY
P23.14 nepegauu 0-65535 0-65535 0 o
TepmoperynsTopa 2
Appec BegoMoro
P23.15 ycTpoiictea nepegaun  [0-65535 0-65535 0 o
TepmoperynsTopa 2
Kog HeucnpaeHoCTy
P23.16 nepegauu 0-65535 0-65535 0 o
Tepmoperynatopa 3
Appec Begomoro
P23.17 ycTpoiictea nepegaun  [0-65535 0-65535 0 o
TepmoperynaTopa 3
Kog HencnpasHoCTM
P23.18 nepesaqu 0-65535 0-65535 0 o
TepmoperynsTopa 4
Anpec Begomoro
P23.19 ycTpoiicTea nepepaun  |0-65535 0-65535 0 o
Tepmoperynatopa 4
P23,21-70,0°C
Temnepatypa BkntoveHus [Koraa Temneparypa
P23.20 BeHTUnsATopa 1 TpaHcdopmaropa Beiwe storo  |P23.21-75,0  50,0°C O
(TpaHcopmaTop) 3HaYEeHUs!, BKMIOYaETCS
BEHTUNSATOP.
0,0-P23.20
Temnepatypa Korga Temnepatypa
P23.21 BbIKITIOYEHUs! BeHTUNSTOpa |TpaHctopmaTtopa Huke atoro | 0,0-P23.20 | 40,0°C O
1 3HaYeHusl, BEHTUNATOP
OTKIHYUTCSA.
P23.23-70,0°C
9392 Temnepatypa BkNo4eHus (TemnepaTypa arperata Bbllle P23.22750  500°C O
BeHTUnsTopa 2 (6rok)  |3TOro 3HaYEHMs, U BEHTUNATOP
BKIMKOYAETCS.
0,0-P23.22
Tewneparypa Temnepartypa arperata nagaet
P23.23 BbIKMOYEHUS BEHTUNSTOPA 0,0-P23.22| 40,0°C O
9 HWXE 3TOrO 3HAYEHMS, U
BEHTUMNSATOP BbIKITKYAETCA.
Ipynna P24 'pynna 3ape3epBUPOBaHHLIX PYHKLIMIA
P24.00 Peseps 0-65535 0-65535 0 o
P24.01 Pe3eps 0-65535 0-65535 0 o
P24.02 Pe3eps 0-65535 0-65535 0 [
P24.03 Pe3eps 0-65535 0-65535 0 [
P24.04 Peseps 0-65535 0-65535 0 o
P24.05 Peseps 0-65535 0-65535 0 o
P24.06 Peseps 0-65535 0-65535 0 o
P24.07 Pe3eps 0-65535 0-65535 0 [
P24.08 Pe3eps 0-65535 0-65535 0 [
P24.09 Pe3eps 0-65535 0-65535 0 [
P24.10 Peseps 0-65535 0-65535 0 o
P24.11 Peseps 0-65535 0-65535 0 o
P24.12 Peseps 0-65535 0-65535 0 o
P24.13 Pe3eps 0-65535 0-65535 0 [ _J
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
Kog napameTpoB HacTPOWKM | yMONYaHMIO
P24.14 Peseps 0-65535 0-65535 0 o
P24.15 Peseps 0-65535 0-65535 0 o
P24.16 Peseps 0-65535 0-65535 0 o
P24.17 Peseps 0-65535 0-65535 0 o
P24.18 Peseps 0-65535 0-65535 0 o
P24.19 Peseps 0-65535 0-65535 0 o
P24.20 Peseps 0-65535 0-65535 0 o
P24.20 Peseps 0-65535 0-65535 0 o
P24.22 Peseps 0-65535 0-65535 0 o
P24.23 Peseps 0-65535 0-65535 0 o
P24.24-P24.52 Peseps 0-65535 0-65535 0 o
I'pynna P25: 'pynna 3awutbl TpaHcdopmatopa
MakcumarnsHoe
P25.00 HecbanaHcupoBaHHoe  |0,0-6553,5% 0,0-6553,5 0,0% O
BXOOHOE HanmpshkeHue
MakcumanbHbIn
P25.01 HecbanaHcupoBaHHblin  |0,0-6553,5% 0,0-6553,5 0,0% O
BXOJHOM TOK
P25.02 Bxog. Hanpsxenne R |0-65535B 0-65535 0B O
P25.03 Bxog. HanpsikeHne S |0-65535B 0-65535 0B O
P25.04 Bxog. Hanpsikenne T |0-65535B 0-65535 0B O
P25.05 BxogHoi Tok R 0,0-6553,5A 0,0-6553,5 0,0A O
P25.06 BxogHoi Tok S 0,0-6553,5A 0,0-6553,5 0,0A O
P25.07 BxogHom Tok T 0,0-6553,5A 0,0-6553,5 0,0A O
3HaueHue huUnbTpP. BOMH.
P25.08 HecBanaHcupoBaHHoro |0-65535B 0-65535 0B O
BXOAHOrO HanpshkeHns R
3HaveHune unbTp. BOSH.
P25.09 HecbanaHcuposaHHoro  |0-65535B 0-65535 0B O
BXO[HOIO HanpskeHus S
3HaveHune hunbTp. BOSH.
P25.10 HecbanaHcuposaHHoro  |0-65535B 0-65535 0B O
BXOAHOrO HanpshkeHns T
3HaueHue unbTp. BOMH.
P25.11 HecbanaHcuposaHHoro |0,0-6553,5A 0,0-6553,5 0,0A O
BXOJHOro TOKa R
3HaveHune unbTp. BOSH.
P25.12 HecbanaHcuposaHHoro |0,0-6553,5A 0,0-6553,5 0,0A O
BXO[HOro Toka S
3HaveHune unbTp. BOSH.
P25.13 HecbanaHcuposaHHoro |0,0-6553,5A 0,0-6553,5 0,0A O
BXOJHOro Toka T
P25.14 CrIoBO HEUCTIDABHOCTH | g 0-65535 0 O
3alMThl TPaHcGopmaTopa
P25.15-P25.56 Peseps 0-65535 0-65535 0 O
P25.57 Benunia sauprTsl o i, g3 oo, 0065535 |  50% O
TpaHcdopmaropa 1
P25.58 Benuia sauTs! o 4 Goss 5 0065535| 05 O
TpaHcdopmaropa 2
P25.59 Benitiuta 3aWtel g 0 655,35 0,00-655,35 1,00 O
TpaHcopmatopa 3
P25.60 Benitinia saupTel o ., g3 oo 0065535 |  250% O
TpaHcopmatopa 4
P25.61 BenvumHa sawutbl 0,0-100,0% 0,0-100,0 30,0% O
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Tabruua pyHKUMOHANbHbIX NapaMeTpoB

SD-kapTa HeAencTBUTENbHA,
3HaueHwe paBHo 0.

1: MHmumanmsaums SD-kapTol
NpoLLNa YCMeLLHO, OXuaaHue
onepaumm ¢ SD-kapToi.

DYHKLUMOHANBHbIN H MoppoGHoe onucaHue [nana3zoH Mo
aMMeHoBaHue 9 U3meHuTb
Kon napameTposB HaCTPOWKM | yMONYaHUIO
TpaHcopmatopa 5
P25.62 Benitiuta 3aWtsl | o 100,09% 00-100,0 |  40,0% O
TpaHcopmatopa 6
P25.63 Benitiuta 3aWts! g o 100,0% 00-100,0 |  40,0% O
TpaHcopmatopa 7
P25.64 Benitiua 3altsl | 6.5 op 00500 |  50A O
TpaHcdopmaropa 8
P25.65 Benitia 3aTsl o ppooye 05000 | 2000mc | O
TpaHchopmatopa 9
P25.66-P25.71 Pe3eps 0-65535 0-65535 0 O
Ipynna P28 Ipynna ¢yHkumit SD-KapTbl
3-10 wr.
(MakcuManbHOe Konm4ecTeo
(hannoB., KOTOPbIE MOXHO
Kar-Bo pesepeHaix COXPaHWTL ANA KaXA0r0 TvNa
P28.00 thaiiros (hainos, Hanpumep, 3anucu 3-10 5 O
CUrHanoB TPEBOry, 3anncu
onepauui, (annbl CUrHanos,
BbI3bIBAOLLMX HEMCNIPABHOCTHU, W
T.4.)
P28.01 Makc. pasmep aiina  |0,1-10,0M 0,1-10,0 1.0M O
P28.02 Lk XpaHeHs KypHana | 5 1 0,5-30,0 | 0,5mun ©
paboTbl
P28.03 Hactpoiika roga Korpa P28.07 paseH 0, 0-9999 lon QO
P28.04 HacTpoiiku mecsLia v fHs |oTobpaxaeTcs Bpems ARM B 1,01-12,31 |ToHeaenbHuK O
P28.05 HacTpomnku YacoB M MWHYT |P€anbHOM BpEMEH U BpeMs 0,0-23,59 Yac MuH O
P28.06 Hactpoiika cekyns  |0GHOBrReHms P28.03-P28.06; 0-59 cex. O
Bpems RTC MOXHO M3MEHUTB,
namenns P28.07.
LLlar1 no HacTpoiKke BpEMEHH:
1. HyxHo BecTu 2 B P28.07,
YcTaHoBUTL pexum  |4TOBbI Bpems nepectano
P28.07 BKJ‘IPO\{eHE)AFI 0BHOBNATLCSA 0-2 0 O
2. iameHeHve aatbl 1 BpEMEHU
3. HyxHo Beectn 1 8 P28.07.
Korpa P28.07 nameHutcs Ha 0,
HacTponka OyaeT 3aBepLueHa.
P28.08 Peseps 0-65535 0-65535 0 O
P28.09 Peseps 0-65535 0-65535 0 O
0-2
2810 Pexum XpaHeHus O BbIKI. ) 0-2 1 ©
HeucnpaBHOCTEN 1: peXUM XpaHeHWs 3anuceit
2: Pe3eps
ObpatHas CBSI3b O COCTOSTHUM
SD-kapTbl (Bbina nu
npeablayLLas onepaums
YCNELHON UK HET).
0: cuctema BkntoveHa. Ecnn
P28.11 OC cocrosiHus SD-kapTbl |SD-kapTa He BCTaBneHa unu 0-6 0 ©
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN H MoppobHoe onucatHune [vana3oH Mo
aMMeHoBaHue ) U3meHuTb
Kon napameTposB HaCTPOWKM | yMONYaHUIO
2: Owwbka yteHust SD-kapTbl
3: Owmbka 3anmcn Ha SD-kapTy.
4: He yaanocb oTKpbITb (haiin
5: He ynanocb cosgatb hain.
6: onepauusi BbINONHEHA
HyxHo coxpaHuTb hain |0: 3HaueHre MHULManuaaLmm,
KOHGpurypaLum 6e3 gencTani
(OYHKLMOHANBHOrO Koda | 1: yHKLMS COXpaHeHUs 1
P28.12 (Konm4yecTBO rpynn  |KONMpOBaHUs haiina 0-3 0 @)
(PYHKLMOHAMNBHBIX KOAOB, |KOHMrypaLuu Ha SD-kapTy
Homep, mogenb MY u  |2: BeinonHeHwve ycnewuHoe
ApYryo Hdopmauuo)  |3; BeinonHeHWe He yaanoch
0: coxpaHeHue
(DYHKLMOHArBLHOTO Kofa B
tann 0
CoxpareHue 1: coxpaHeHue
P28.13 (DYHKLMOHAIBHOrO Kofja B 0-2 0 O
(DYHKLMOHANBHOrO Kofa .
thainn 1
2: coXpaHeHue
(OYHKLMOHArBHOTO Kofia B
thainn 2
0: BoccTaHaBnueaet
(bYHKLMOHarbHbINA KOA 13 (baiina
napameTpos 0
BoccTaHoBneHue I BOCCTaHABNMBACT y
P28.14 (byHKUMOHANLHOTO Kof1a (bYHKLMOHarbHbINA KOA 13 (baiina 0-2 0 ©
napameTpos 1
2: BOCCTaHaBnnBaet
(DYHKLMOHAIbHBIN KoA 13 (haiina
napameTpos 2
0: BbIKITIOYEHO
CoxpaksieT (1H ;zi,qazvbﬁm))amn napameTpos
P28.15 (PYHKLMOHAMNbHbIN KOA Ha 2: Coamats oTveT (.csv) 0-4 0 ©
kapty SD :
3: BbinonHeHve ycnewHoe
4: BbiNonHeHe He y[anoch
0: BbIkNOYeHO
1: NONHOE BOCCTAHOBMNEHWE
BOCCTAHABNMBAGT (BKMKOYas rpynny napameTpoB
KOHGUTYpaLtO ABuratens)
P28.16 2: BoccTaHoBneHue gunstpa 0-4 0 @)
(pyHKUOHANbHEIX KOROB € (Mckntovas rpynny napameTpos
SD-kapTbl
ABuratens)
3: BbinonHeHve ycnewHoe
4: BbinonHeHe He y[anocb
P28.17 MyTb Avckper. 1 0: HeT dyHKLM 0-20 1 o
P28.18 MyTb AnCKpeT. 2 1: yactoTa paBoTl 0-20 2 o
P28.19 [yTb anckper. 3 2: BbIXOAHOE HanpshkeHue 0-20 3 o
P28.20 [yTb anckper. 4 3: BX0Z. HanpshkeHue 0-20 4 o
P28.21 [MyTb Anckpert. 5 4: BbIxog. ToK ¢hasbl U 0-20 5 o
P28.22 [MyTb Anckper. 6 5: BbIxod. TOK hasbl V 0-20 6 o
P28.23 MyTb Auckper. 7 6: Bbixog. Tok ¢pasbl W 0-20 7 o
P28.24 MyTb AncKkpeT. 8 7: Yron ocn Q 0-20 8 o
P28.25 MyTb Avckper. 9 8:Yronocn T 0-20 9 o
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Tabrnuua yHKUMOHANbHbIX NapaMeTpoB

DYHKLUMOHANBHbIN MoppoGHoe onucaHue [nana3zoH Mo
HaumeHoBaHue ) U3meHuTb
Kog napameTpoB HacTPOWKM | yMONYaHMIO
9: KomnoHeHT ocn M Bbixop.
TOKa
P28.26 MyTb anckper. 10 10: KoMrnoHeHT ock T BbIXOA. 0-20 10 o
TOKa
11-20: peseps
Ipynna P29 'pynna 3aBoACKMX (hyHKLUIA
P29.00 3aBoackor naponb  |0-65535 0-65535 b o
P29.01 Mogens MY 0-20 0-20  |Bsog mogenu ©)
P29.02 HO“"””a”b“l_Tj MOLLHOCTE 14 50000KkBT 4-50000 |Bsogmogerw| O
HomuHansHoe
P29.03 HanpsikeHute MY 10-20000B 10-20000 |BBog mMogernm ©
P29.04 q’a”"'“'ec"‘;;f”p""‘e”“e 10-200008 10-20000 |Bsos Mogerw| O
P29.05 HomuHanbHbin Tok MY {0,0-1000,0A 0,0-1000,0 {Bsog mogenu QO
MoaTeepxaeH
P29.06 Bbi6op Bbixopa 6noka  |0x000-0xFFF OXOOOF'OXFF ve ©
HanpsKeHus
P29.07 MepTBoe Bpemst 0,0us-10,0us 0,0-10,0 |BBon mogenu ©
Bbibop urHopupoBaHus i MoaTBepxaeH
P29.08 HewcnpaeHocTh Bnoka  {0x000-0xFFF OXOO%OXFF ve @)
®asbl A HanpsXeHus
Bbibop urHopupoBaHus ] MoaTBepxaeH
P29.09 HewcnpaeHocTh Bnoka  {0x000-0xFFF OXOO%OXFF ne O
¢asbl B HanpsXeHns
Bbibop urHopmpoBaHus i MoaTBepxaeH
P29.10 HeucnpaeHocTh 6noka  |0x000-0xFFF OXOO(I):OXFF e ©
tasbl C HanpshkeHus
Touka nepeHanpspkeHns
P29.11 M0 6roka 0-1500B 0-1500 |Beog mMogerm ©
P29.12 Ha”p""(e;‘;igTOB”om“ 0-10008 0-1000 |Bsoamoseu| O
P29.13 Touka ceepxtoka 10 |50,0% ao 200,0% 50,0-200,0 190,0% O
P29.14 KOpp. ko3(p. HAMPKEHUT |51, 1o/ 1 450, 50,0-150,0 | 100,0% ©)
WKHbI (hasbl U
P29.15 KOpp. KO3(p. HAMPMKEHUT |5, 1o/ 1 450, 50,0-150,0 | 100,0% ©)
WKHbI Ghasbl V
Kopp. koadh. HanpshkeHus 0 o ) 0
P29.16 Wbl chasbl W 50,0% po 150,0% 50,0-150,0 |  100,0% ©
P29.17 Kopp. koath. BX0A. 14 4o, 16 900,09 3002000 1000% | O
HanpsikeHus
P29.18 Kopp. koadh. Bxog. Toka |50,0% go 150,0% 50,0-150,0 100,0% O
P29.19 Kopp. koop. BbIXOR. g o/ 16 900,09 30,0-2000 | 100,0% O
HanpsKeHus
P29.20 Kopp. koadh. Bbixoa. Toka [50,0% ao 150,0% 50,0-150,0 | 100,0% O
P29.21 Criocob 6aiinaca 0 Oavnac IGBT 0-1 0 O
1: balnac KoHTaKkTopa
P29.22 PesepB 0-65535 0-65535 0 ©
P29.23 3aBoCKHE HACTROMI |, 65535 0-65535 Oh ©
BpPEMEHM
P29.24 Peseps 0-65535 0-65535 0 ©
P29.25 3aBopckon wrpmx-kog 1 |500-2000 500-2000 1500 O
P29.26 3aBopckon wrpmx-kog 2 |500-2000 500-2000 1500 O
P29.27 Pexum paboTbl 0: Nonb30BaTENbCKUN PEXUM 0-1 0 o
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®yHKUMOHANBHbIN HanmeHoBaHme MoapobHoe onucaHue Onana3soH Mo I—
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