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Mpeo6pa3zoBaTesib HacTOTbl C BEKTOPHbIM yrpaBneHmneM cepun NVF2G Tmn S nponsBoacTBa KOMMaHMm
Zhejiang Chint Electric Co., Ltd.

Cepua NVF2G -S ocHalleHa TeEXHOOrMAMU CKansapHOro yrnpaBfieHUsa U BeKTOPHOMO ynpaB/ieHUs B OTKPbITOM
KOHType. CKanapHbl PeXXMM ONTUMarieH And yrnpaeneHmna MeHee TpeboBaTelbHbIMM TEXHONMOMMYECKUMM
npoueccaMu, TaKUMU KaK LLeHTPOo6eXHble HacoChl, BEHTUNATOPbI U KOMMpeccopbl. B To BpeMsa Kak BeKTOpHoe
ynpaBreHne B OTKPbITOM KOHTYype obecneumBaeT ObiCTPbIN OTKIMK U ONTUMaribHOe yrpaBfeHUe KpyTALWnM
MOMEHTOM Ha HU3KMX CKOPOCTAX, MO3TOMY NOAXOOUT OJ1F TEXHOIOMMYECKMX NPOoLEeCccoB, rae Tpebyetca 6onee
TOYHOE perynMpoBaHue, HanpuMep Oaa KPaHoB, NTMPTOB, KOHBEMEPOB U APYTrUX MEXaHU3MOB C MOCTOAHHbIM
MOMEHTOM HarpysKu.

B HacTofLeM pyKoBoACTBE onucaHbl GYHKUMOHAaNbHbIE XapaKTEPUCTUKM U NpaBuia aKCcnyaTaumm
npeobpasoBaTeniei YacToTbl cepun NVF2G-S, Bktoyasa BbI6Op U3genma, npoueanypbl MOHTa)<a 1 BBOJa B
aKCnyaTauuio, a Takke pyHKLMM NapaMeTpoB 1 Apyr1e acrnekKTbl.

Mepep ncnonb3oBaHneM npeo6pasoBaTenq BHUMaATESIbHO MPOoYTUTE HacTosdALee pyKOBoACTBO. [locne
NPoYTEHNA COXPaHUTE PyKOBOOCTBO OS14 JanbHeNLero Ucrnosib3oBaHmse. Mpy BO3BHMKHOBEHUU pr,D,HOCTem
n 06Hapy)KeHVIM Heno/lagokK, KOTOPble He noJstydaeTcd yCTPpaHUTb B nMpouecce aKcrnyataunmm, O6paTl/ITer K
TeXHN4YeCKMM cneumnaamctaMm KoMnaHmn.

KoMnaHusa octaBngeT 3a cob6om NpaBo HEMPEepPbIBHO ONTUMU3MPOBATb U COBEPLUEHCTBOBATL NpeobpasoBaTtenu
yacTtoTbl cepuun NVF2G-S. MHpopMaLmsa B HAacToALWEM OOKYMEHTe MOXKeT 6blTb U3MeHeHa 6e3
npenBapUTENbHOIroO yBEAOMIIEHUS.

09 [OCTUXKEHUS Hauy4dLero pesysbTaTa nepeg 3anyckoM npeobpasoBaTtesis 4acToTbl 06a3aTeNIbHO
O3HaKOMbTECb C PYKOBOACTBOM MO ero aKcnnyataunn. s sawen 6e30nacHOCTU U onNTUMarnbHoOM

paboTbl YCTPOMCTBA U3yunTe U cobnioganTe yKasaHmd, OTMeYeHHble CUMBOIaMM 7 B PyKOBOACTBE
no akcnnyaTaumu. Ecnm B npouecce UCnonb3oBaHUs 060pyA0oBaHNA Yy Bac BO3HUKIN KaKMe-TM60 COMHeEHUS,
CBS>KUTECb C HAMM, HaLUW cheunanmcTbl Bceraa rotoBbl MOMoOuYb.
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KaTeropuyecku 3anpellaeTcs ycTaHaBMBaTb yCTpOIZCTBO B Ccpefe, co,u,ep)Kau.l.elh nerkoBocCriJjlaMeHdawumnecyd,
B3pbIBOOMaACHbIe rasbl U KOHOEHCAT, a TaKXXe KaTeropnyeCku 3arnpellaeTcd npmnkacaTtbCqd K nageiuto
MOKpPbIMN pyKaMW.

Bo Bpemq pa6OTbl mn3pgenna KateropnyeckKu sanpellaeTcd NpmMKacaTbCAd K TOKONpoBOoAALWLNMM YaCTaM Usgenumd.

Jlio6ble paboTbl MO yCTaHOBKE U 06CNYXXMBaHUIO YCTPOMCTBA MOXHO MPOBOAUTL TOMIbKO MPU OTKIIOYEHHOM
nUTaHUn.

He no3BonanTte getam nrpatb C yCTpOVICTBOM nnn yﬂaKOBKOVI OT Hero.
MecTo ycTaHOBKMU yCTpOl;ICTBa OO/DKHO npennonaratb 6e3onacHoe cBobogHoe MPOCTPaHCTBO BOKPYI Hero.

3anpeLeHo ycTaHaBNMBaTb YCTPOMCTBO B MeCTax, FAe OKpYXKatoLLas cpefa COAEPXKUT rasbl, CMocobHble
BbI3BaTb KOPPO3UIO MU MOBPEAUTb U30NALMUIO.

Mpw ycTaHOBKe U 3KCMyaTauum yCTPOMCTBa HEO6X0AMMO UCMOb30BaTb peKOMeHOoBaHHble Kabeny, a
TaKXKe NPUCOeAUHATb MCTOYHUK NMUTAHUA M Harpy3Ky, COOTBETCTBYOLIME HOMUHANbHBIM XapaKTepPUCTUKaM
YCTpOMCTBa.

Bo n3be)kaHMe Hec4acTHbIX CllydaeB yCTaHOBKA U dUKcauua N3aenmsa OoMKHbI MPOU3BOANTLCSA B CTPOIMOM
COOTBETCTBUM C TPEOOBAHMAMU AaHHOIO PyKOBOACTBA.

Mocne cHATUSA YNaKOBKU BCeraa NpoBepsinTe KOMMEKTHOCTb U3OEeNNSA U OTCYTCTBUE NOBPEXAEHUN.

. Bo nsbexaHue nopaXxeHUnq aneKTpn4eCKMMM TOKOM Mpu npoknagke Kabenei nop, Hanps>XeHnem BHe

mn3pgennd ecerga |/|3or||/|pyl31Te OrosieHHble npoBoaa.

Ecnun npeo6pa3OBaTenb nospexxneH nim ero KOMNOHeHTbl HEKOMIMTIEKTHDbI, I'IO)'KaJ'IyVICTa, He yCTaHaBJ‘IVIBaVITe
n He 3aI'IyCKal;ITe ero, MHa4ye cyuiectByeT PUCK BO3IropaHUAa U nojily4yeHmd TpaBM.

He ycTaHaBnuMBanTe npeobpasoBaTtesib B MECTax BO3MOXXHOIo o6pa3oBaHMA Kanenb Boabl, Hanpumep, nog,
MPAMbIMW COTHEYHBIMU NTydaMU MU BOAOMPOBOAHBIMU Tpy6aMU, B MPOTUBHOM Clly4ae CyLLeCTBYeT PUCK
noBpexaeHna obopynoBaHUS.

He gonyckanTe KOPOTKOIro 3aMblikaHUs $as + 1 B. KaTeropmuecku 3anpeLlaeTtca nogkoyaTb BXO4bl U
BbIXoAbl MNAaThl yrpaBneHUs, 3a UCK/TIOUEHUNEM pefierHbIX BbIXOAOB, K cCUrHanam 220 B nepeMeHHOro Toka, B
MPOTMBHOM CJly4ae CyLLeCTBYeT PUCK NoBpexaeHUa o6opynoBaHud.

Bo BpeMs TpaHCMOPTUPOBKU He NMoaBepramnTe NaHe b yrpaBneHUa M KOpoboK Harpyskam, B MPOTUBHOM
c/y4yae cyLlecTBYyeT OMacHOCTb TPaBM UM MOBPeXXaeHUa 060pyaoBaHUSA MpunageHumn.

MecTo yCcTaHOBKU OO/MKHO 6bITb CMNOCOBHO BblOoep>XXaTb BeC npeo6pasoBaTen¢| 4acCTOoThbl, MHa4ye cyulecTByeT
PUCK noBpexxaeHun4da o6opy,|:|,osan;| M TpaBM Npun NnageHunn.

Bce npeo6pa3OBaTenM YaCTOTbl NPOXOOAT UCMbITaHUA Ha Bblaep>XXmMBaeMoe Hanpa>xXeHne Ha 3aBoje.
[MpoBoguTb UCMbITaHNA npeo6pa3OBaTenq YaCTOTbl Ha Bblaep>XmMBaeMoe Hanpa>XeHne CaMoCTOATE/IbHO
3anpeLllaeTcd, NMOCKOJIbKY B TaKOM Cliy4dae CyLleCTByeT PUCK MoBpeXxXaeHun4d O60py,EI,OBaHVIF|.

Ecnn anvHa MoTopHoro kabend npesbiwaeT 100 MeTpoB, HEO6XOANUMO MCMONb30BaTb MHOFOX MU bHbIE
3KpaHWpoBaHHble Kabenn 1 ycTaHaBNMBaTb AOMOMHUTENbHbIN BbIXOAHOW PeaKTop NepeMeHHOoro Toka,
CNOCOGHbIN NOAABNATb BbICOKOYACTOTHbIE KonebaHus. M36erarite NoBpexaeHUA U30N9UMK ABUraTensd,
06pa3oBaHMa UpPe3MepPHOro TOKa YyTeUYKU U YacToro cpabaTbiBaHMS 3aLLMThl Mpeobpa3oBaTesisd YacToThl.

Nocne 3aMeHbl NNaTbl yripaBieHuUsa nepen 3arnyckom npeo6pa3OBaTenq YyacToTbl Heo6X0AUMO HaCTpPpOUTb ero
pa60L|V|e napaMeTpbl, MHa4e CyLleCTByeT PUCK NMoBpeXXaeHnqa O60py,D,OBaHMﬂ.

Jenctema c npeobpasoBaTesieM YacToTbl Mo, HaNpPsXXeHUeM MOryT BbINOTHATb TONTbKO KBaNMdULMpPOBaHHbIe
crneumnanmcTbl, B MPOTUBHOM CllyYae CyLLeCcTBYyeT PUCK MonyveHUs TpaBMbl U MoBpexxaeHmna o6opynoBaHUS.

3anpeLllaeTca BK/OYaTb U BbIKOYaTb npeo6pa3OBaTenb 4YacCTOTbl NyTEM UCMOJIb30BaHUNA KOHTAKTOpPa
B BXOOQHOWM CUJTOBOM LLeNU, Tak KaK CyuwlecTtByeT pUCK NMoBpexxaeHuna 3apﬂ,D,HOVI uennm npeo6pa3OBaTenq
4YaCTOTbl

Heo6xo0QMMO yUmnTbIBaTb, YTO U3OETME MOXKET Bbi3blBaTb FAPMOHUUYECKME UCKAXKEHUSA U PAANOMOMEXH,

09 YCTPaHEHMS KOTOPbIX MOXXeT NoTpeboBaTbCca yCTaHOBKA JOMOMHUTENbHOIO 060pyaOBaHMS, TAKOFO KakK
BXOOHble, BbIXOAHble peakTopbl, 3IMC-punbTpbl.

DNEKTPONUTUYECKUIN KOHOEHCATOP MMaBHOW Lenu U SNEKTPONTUTUYECKUIN KOHOEHCATop Hane4yaTHoM nnarte

MOryT B30pPBaTbCA NpPpU COKNraHUM, a naHes b U gpyrue niactukKoBble aeTanun 6y,D,yT BblOEeNATb TOKCUYHbIN ras.
I'Io>+<any|F|CTa, yTVIﬂVI3VIpyVITe ero Kak npombillieHHble oTXoA4bl.

O603HavyeHue | OnucaHue

ﬁ m OnacHo! MNepen yCTaHOBKOW U 3KCMNyaTaumen oba3aTesibHO NpoUTUTE PYKOBOACTBO
I_l nonb3osaTens.

iﬁ G“ OnacHo! He cHuManTe BEPXHIOK KPbIWKY NPWX BKNMKOYEHHOM NMUTaHUN, a TaKXXe B TedYeHne
o
+* 10 MuH

10 MUHYT nocne ero oTk/ro4vYeHn4d.
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1 Ha3HadyeHue, 06nacTb NpUMeHeHUda
N XapaKTEPUCTUKU

1.1 MepBUYHbIKN OCMOTP NOC/Ie PacNaKOBKMU

Mocne nonyveHMsa yCTPOWCTBA BbIMOHUTE ClieAytolme NpoBepKn 1 B criydae 06HapYy>KeHUs KakUx-nm6o
HEeCOOTBETCTBUM, MOXKANYMNCTA, CBIXKUTECH C MECTHbBIM OMUIEPOM:
» [MpoBepbTe KOMMNEKTHOCTb YNaKOBOUYHOM KOPO6GKU, HanM4ume rnoBpexxaeHuin, ciefoB Bfarv v T.4;

» Y6eouTech, YTO MogeNb YCTPOMCTBA, YKa3aHHaa Ha BHELWHEW CTOPOHe YNaKoBOUYHOM KOPO6KU, CooTBETCTBYET

3aKa3aHHOM Mopenu;

» [Mocne pacnakoBKMW, MOXanymcTa, NpoBepbTe, HET NN NATeH OT BOAbl BHYTPU YNaKOBOYHOM KOPOBKU U He
MOBPEXOEHO NN YCTPOWCTBO BO BpeMs TPaHCMNOPTUPOBKWY;

» [poBepbTe, COOTBETCTBME 3aBOACKOM TabIUUKM YCTPONCTBA Modenu, yKazaHHOMW Ha BHELLHeN CTOpoOHe
YMNAaKOBOYHOM KOPOBKMU;

» [MpoBepbTe KOMMMEKTHOCTb YCTPOMCTBA — HaJInuMe peaKTopa NMOCTOSHHOIo TOKa M PyKOBOACTBA Mo
aKcnyaTaumu.

1.2 Ha3HaueHue o6opynoBaHUA

Mpeo6paszoBaTesib YaCTOTbl UCMOMNb3YyeTCH ANS PerynpoBaHUg CKOPOCTM 31eKTPUYECKOro ABuMrartend,
MJaBHOMO 3aMycKa U TOPMOXKEHMS, a MOBbILLEHUS TOUHOCTU PaboTbl N yNydlLleHUsi KO3dDULIMEHTa MOLLIHOCTW.
B npeo6pa3oBaTesib YaCTOTbl BCTPOEHbI PasfiMyHbIe 3aLLMTbl 3M1EKTPOABUraTeNs, TakMe KaK 3allumTa oT
neperpysKm No TOKy, 3aLLMTa OT NOBbILLUEHHOIO U MOHMKXEHHOIo HanpsXXeHWs, 3aLuMTa OT ONPOKUAbIBaHUS,
3aluTa oT 06pbiBa dasbl U MHOMMe Apyrue. B To ke BpeMsa npeobpasoBaTefib YaCcToTbl MO3BOISET 3KOHOMUTb
3NEKTPO3HEPIUIO U CHMXKATb YPOBEHb LyMa 060pyaoBaHus.

1.3 O6nacTu NpuMeHeHUs

MNMpuMeHaTCca ANa ABYX OCHOBHbIX TUMOB Harpy3oK Ha Bany afekTpoaBuratens:

1. TMOCTOAHHbIM MOMEHT HarpysKu — TAXeNbIN peXxmuM paboTbl, Neperpyska 150% B TeyeHue 60 ¢, 180%
B TeUeHne 2 c

2. MNepeMeHHbIN, N KBagpaTUYHbIN, MOMEHT Harpy3sku — Nerkmin pexxmm paboTsbl, neperpyska 120%
B TedyeHMe 60 ¢, 150% B TeueHune 1c

OpHaKo eCTb BO3MOXXHOCTb MPUMEHEHUSA npeo6pa3OBaTer|q 4acCTOTbl, PAaCCHNTAHHOIO Ha nerkum pexmm
pa6OTbI, 07151 MEXaHM3MOB C NMOCTOAAHHBIM MOMEHTOM COMPOTUBIIEHUA Ha Bany afeKTpoasuratend. 59 atoro
MOLWWHOCTb npeo6pa3OBaTen;| YacToTbl 4OMKHA B6bITb Bbl6paHa C 3arnacoMm Ha oanH HOMUMHa BBEPX.

1.4 3aBoacKaa Tabnunuka yctpomctea (LUnnbauk)

Mogenb, yka3zaHHasa Ha 3aBOACKOM Tabnuuke nspenusa, o6o3HadaeT cepuio yCTporcTea (cM. puc.l.l)

L]

NVF2G-S-3.7/T54 MOJESb

INVERTER IP20

TYPE: CONSTANT TORQUE t=——TWIM MPEOBPA3OBATE/A YACTOTbI

POWER: 3.7kW —— MOLUHOCTb OBUIATENSA

INPUT: 3PAC 380V~440V |e—— HOMUHAJIBHOE BXOOHOE HAMPSAYEHWE
50Hz/60Hz

OUTPUT: 3P(0~440)V +a—— HOMUHAJTbHOE BbIXOOHOE HAMPSYXEHUE

8.5A

(0~500)Hz

FACTORY NO.:

Made in china =

ZHEJIANG CHINT ELECTRICS CO. LTD.

PucyHok 1.1. 3aBoackaa Tabnuyka ycTponcTsea
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1.5 TexXHUYecKue XxapakKTepuUCTUKMN Moaenem yCTpomcTs

‘ Mpeo6pasoBaTenb 4acToTbl

‘ Mopgenb

Tun

N VF 26-s - O/

‘ Kop 3aBopa-mnsrotosmutens J

‘ MouHocTb aBuratens

T%

HanpshxeHue

220B
380B

BxogHoe Hanps>xeHune

OpHa dasza
Tpw dasbl

PexxnMm paboTbl

TaXkenbiv pexum
Jlerkum pexumm

PucyHok 1.2. PaclundpoBKa 3aBOACKOM TabnMUUKM

Ta6auya 1.1
TexHU4YecKmne xapakKTepuctuku mogenem cepum NVF2G Tun S
EMKoOCTb BxopHoi/ | Bbixoa- MolLuyHocTb ABTOMaTU4YeCKUN
HanpshykeHue Mopaenb AKKYMynAaTopa, | BbIXOAHOW | HOM TOK, | MoAaK/io4vYaeMoro | Bbikao4vaTtenb QF Ha
KBA Kabenb A asuraTtens, KBT | Bxoaswen nmHum, A
NVF2G-S-1.5/T(P)S4 3 15 3,7 1,5 6
NVF2G-5-2.2/T(P)S4 4,2 2,5 5,0 2,2 10
NVF2G-S-3.7 /T(P)S4 7,6 4 8,5 37 16
NVF2G-S-5.5/T(P)S4 99 4 12,2 5,5 20
NVF2G-S-7.5/T(P)S4 13 6 16,2 75 25
NVF2G-S-11/T(P)S4 18 10 24,6 n 40
NVF2G-S-15/T(P)S4 25 10 31,4 15 50
NVF2G-S-18.5/T(P)S4 29 16 37 18,5 63
NVF2G-S-22/T(P)S4 34 16 45 22 63
NVF2G-S-30PS4 34 16 45 22 63
NVF2G-S-30TS4 46 25 60 30 100
NVF2G-S-37/T(P)S4 57 25 75 37 125
TpexdasHoe NVF2G-S-45/T(P)S4 69 35 90 45 160
HANPsOKEHNE | \VF2G-S-55/T(P)S4 85 35 110 55 160
nepemMeHHoro
Toka 380 B NVF2G-S-75/T(P)S4 N4 50 150 75 250
NVF2G-S-90/T(P)S4 133 70 176 920 250
NVF2G-S-110/T(P)S4 160 120 210 1o 315
NVF2G-S-132/T(P)S4 195 120 253 132 400
NVF2G-S-160/T(P)S4 236 120 300 160 630
NVF2G-S-185/T(P)S4 267 240 340 185 630
NVF2G-S-200/T(P)S4 289 240 380 200 630
NVF2G-S-220/T(P)S4 305 150%2 420 220 630
NVF2G-S-245/T(P)S4 350 150%2 470 245 800
NVF2G-S-280/T(P)S4 403 185%x2 520 280 800
NVF2G-S-315/T(P)S4 420 240x2 600 315 1000
NVF2G-S-355/T(P)S4 420 240x2 640 355 1000
NVF2G-S-400/T(P)S4 460 300x%2 690 400 1000
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2 YcnoBuSd aKcnyaTauumn, MOHTaXKa,

TPaHCMOPTUPOBKU N XPaHEHUS

2.1 YcnoBud aKcnlyaTauuu, TPAHCMNOPTUPOBKU U XPaHEHUS

>

Pabo4ada TeMnepaTypa oKpy»KatoLen cpenbl coctaBndeT oT -10 oo +45°C, npu TeMnepaType 45-55°C
YUUTbIBaNTE CHMXKEHME XapaKTEPUCTUK Ha 1% Karkabin 1°C;

OTHOCUTeNbHasA BNa)XHOCTb He 6onee 95%
TeMnepaTypa XxpaHeHus -25°C~ + 55°C

Ecnu BbicoTa Haf ypoBHEM Mops npeBbiwaeT 1000 M, HOMUHasbHbIE XapaKTePUCTUKU Npeobpa3oBaTens
yMeHblLuatoTes Ha 1 % Kaxkable 100 M yBennyeHus BbICOTbI, ycTaHOBKa Bbille 3000 M He fonycKaeTcs;

[JonyckaeTca ycTaHOBKa B MOMeELUEHMU, BAANN OT ICTOYHMKOB NPAMOIro COJIHEYHOrO CBETa, Hanmn4vme
MbiTN, arpeCCmMBHbDbIX MA30B, IOPKOYUX MA30B, MaCTAHOIo TyMaHa, BOOAHOIo napa, KanawLwien Bogbl UMK Comnm
He OOoMNyCKaeTC4d.

Jonyctnmaa Bubpauma coctaBngaeT ot 2 oo 9 'y c amnnutygom < 0,3 MM M o1 9 80200 'y, ¢
BUBpPOYCKopeHneM < 5,8 m/c2.

MpuMeyaHue. B criydae ONMTeNbHOMO XpaHeHUsa npeobpa3oBaTesiv YacToTbl HEO6XOAMMO 3apsaXKaTb KOHOEHCATOPbl KOHTYpa
MOCTOSIHHOIO TOKa NyTeM rnoga4vm CUI0BOro Hanps>XeHMs pa3 B ABa roga. lNocne nogayuuv NUTaHUS UCMONb3ynTe perynsarop
HanpsXXeHMd ON9 MNoCTeneHHO yBenUeHUA Hanps)eHne 0o HOMUHabHOro 3HaueHus. 3aTeM ocTaBbTe NpeobpasoBaTenb

B paboTe Ha 14ac 6e3 Harpysku. B NpoTUBHOM clly4ae CyLLUEeCTBYET PUCK MOPaXKeHUS SMEKTPUYECKUM TOKOM U B3pbiBa
KOHOEeHCaTOPOB Mpu Nofaye HanpsXeHus.

2.2 YcnoBuda MOHTaXKa

Mpw aKcnnyaTaumMm NnpeobpasoBaTenisa YacToThl BCceraa cobntogamTe yCTaHOBNEHHble TpeboBaHMA K
MOHTaXXHbIM 3a30paM U PACCTOSHMUAM, KaK MOKa3aHo Ha pUCcyHKe 2.1.

Bonee 120 mm

Bonee 50 mm Bonee 50 MM

—4

Bonee 120 mm

PucyHok 2.1. CxeMa yCTaHOBKM NMpeo6pasoBaTenia HacToTbl
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MpW COBMECTHOM YCTaHOBKE HECKOSMbKMX NpeobpasoBaTeniel MOXXHO UCMOb30BaTb BEPTUKANbHYIO UMK
HaKMOHHYO cxeMy. ECnu Heckonbko npeo6pasoBaTesiel YacToTbl yCTaHaBIMBAKOTCH BEPTMKaNbHO, HEO6X0AMMO
006aBuTb 3alLUMTHbIE SKPaHbl. B NpoTUBHOM cny4yae npeo6pasoBaTtenu 6yayT BAUATL APYr Ha Apyra, yxyallas
paccenBaHMA TeMa, Kak MOKa3aHo Ha pUCYHKe 2.2.

(]

o o

3aWMTHDBIN 3KPaH —— lopaumnin Bo3ayx

7

/ fopsiunin Bosayx
XonogHblil Bo3ayx /

XonogHbl BO3QyX

PucyHoK 2.2. BepTMKanbHasi ycTaHOBKa HECKOSIbKUX NpeobpasoBaTenei 4acToThbl
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Mpw ycTaHOBKEe HECKOMbKUX NMpeobpas3oBaTesier YacToTbl NoA YoM Heo6xoanMo y6eamnTbes, YTO MPUTOYHbIN
BO3[YyXOBO[, C HUXKHEWM CTOPOHbI NpeobpasoBaTtesis OTAe/IeH OT BO3AyXOBOAA Ha CTOPOHE OTTOKa BO34yxa

0191 Toro, YTo6bl n36exkaTb B3aMMHOIO BIIMAHUSA TEMIOro Bo3AyXa Ha HOMUHa bHbIE XapaKTepPUCTUKM
npeo6pasoBaTefnien 4YacToTbl (CM. puc. 2.3).

lopsaunin Bo3gyx

/ fopsaunin Bo3ayx

/ fopsaynin Bo3ayx

XonoaHbin )

803?/

PucyHokK 2.3. Hak/moHHas yCTaHOBKa HeCKOJNIbKMX NpeobpasoBaTesiei HacToTbl

MpuMeyvaHue. MNockonbKy NpeobpasoBaTenib YacTOThl BblaenaeT 60/blLOe KOMMYeCcTBO Tenna npu paboTe, Npu ero
yCTaHOBKe B LWKady HeobxoamnMo obasaTtesibHO obecrneumBaTh HaAeXKallUii MOTOK XON04HOro Bo3ayxa Ala oTBoaa
Tenna v obecneyeHmnsa HOMUHANbHbIX XapPaKTEPUCTUK PaboTbl. Mpn MOHTaXe B LWWKady CO CTerneHbio 3amThl P21 6e3
YCTAHOBKMW OOMOMTHUTENbHbIX YCTPOMCTB, TaKMX KaK BXOAHble, BbIXOAHbIE O pOCCeNiN, TOPMO3Hble Pe3UCTOPbI, OpraHuU3auma
NPUHYAUTENBbHOM BEHTUNALUA He TPeByeTcs, HYXKHO NMpeayCMoTPeTb TONIbKO BEHTUNALMOHHbIE PELLUETKU B HUXKHEWN U
BepxHen yactax wkada.

Bbl MO)keTe paccumTaTh TpebyeMbli pacxod Bo3ayxa CaMoOCToATEIbHO, BOCMO/b30BaBLUUCh GOpPMyaMu HMKe. PacueT OonKeH
npomnssoauTbca ¢ ydetoM KI npeobpaszoBatens YacTtoTbl. 19 MowHocTe 30 KBT 1 Huxke Kl 293%, onda MowHocTen 45
KBT u Bbiwe 45 kBT Kl 295%.

[Ona npyMepa paccymTaeM KOIMYeCTBO BO3yXa, HEOBX0AMMOro A9 OXMTaXKAeHUs NPUBOAA MOLLHOCTbIO 7,5 KBT.

P_loss =7500%(1-93%) = 525 BT, roe P_loss [BT] — paccenBaHue Tenna

V= (P_loss/T_rise)*3.1, rae V [M3/d] — TpebyeMbiin pacxon Bo3ayxa, T_rise [rp.C]- AonycTMMoe noBbiWeHWe TemMrnepaTypbl B LWKady
ynpaBneHus

CnepoBaTenbHO, MPUY MOBbILLEHWM TeMMepaTypbl B WWKady Ha 20°C nonydaem: V = 525/20 * 3,1 = 81,375 M3/u
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3 OCHOBHbIe TEXHUYECKUE NMapaMeTpbl
N XapPaKTepUNCTUKHAN

3.1 TexHU4YecKue NnapaMeTpbl U XapaKTEepPUCTUKU

Ta6mya 3.1

TexHn4yeckme napamMmeTpbl U XapaKTEPUCTUKU

DYyHKUUU onucaHue
HoMuHanbHoe HanpshkeHne TpexdasHoe: 380-440 B: ot 380 B (-15 %) oo 440 B (15 %)
BxoaHble YacroTa 50/60 I'y
HOMMUHanbHble ) 0 0
XapaKTepUCTUKMU [OnanasoH HanpsaXXeHus TpexdasHoe: oT 380 B (-15 %) no 440 B (15 %)
[Ounana3oH 4acToTbl 47-63 'y,
Hanps»keHue OT O O HOMUHANbHOIO HaMNPIHKEHUSA MUTAHUSA
YacTtoTa 0-600 I'y,
BbixogHble
HOMMWHaNbHbIE Tun T:150 % HOMMWHaNbHOIo ToKa B TedyeHue 1 MUHYThI, 180 % HOM. TOKa
XapaKTepPUCTUKK YCTOMUMBOCT K neperpyskam | B TSHEHNE 2 cekyHn
Perpy Tun P: 120 % HOMWUHaNbHOro Toka B TeyeHmne 1 MMHyThl, 150 % HOM. ToKa
B TedyeHue 1 cekyHAabl
CkansipHoe ynpasneHue V/F
MeTop ynpaBneHusa
BekTopHoe ynpaereHue 6e3 gaTymka ckopocTtu (SVC)
Mogaynauua BekTopHaa Moaynauus, LUMPOTHO-UMNYrbcHaa Moaynauusa (LLUMM)
MyckoBol KpyTALLUMNA MOMEHT | 150 % HOMUHaNbHOro KpyTAaLlero MoMmeHTa npu 0,5 Ny (SVC)
Paspeluatowad cnocobHocTb | LLlar yactoTbl npu umdposoM 3agaHmnm: 0,01 My, Npu 3agaHum ¢
rno yacrtote MOMOLLIbIO aHANOroBbIX BXOOOB: MaKc. YacToTa x 0,5 %
OcHoBHble YcuneHue KpyTtawero ABTOMaTUYECKOE YCUNEHME KPYTALLLEro MOMEHTa, pyyHHOe ycuneHume
XapPaKTeEPUCTUKHU MOMEHTa KpyTSLero MoMeHTa
NuHenHaga kpusas V/F
Kpueas V/F KsagpaTtuuHasa kpusas V/F (koadduumeHTbl MolHocTu 2,0,1,7 n1,2),
MHoroToue4yHas kpueas V/F
PasroH v TopmoxkeHue 4 TUMa IMHEWHOIO 3aJaHMNSA BPEMEHM Pa3roHa M TOPMOXKEHUS
ABTOMaTU4YECKOoe ABTOMaTMYeCKoe orpaHMyeHme Toka Bo BpeMsa paboTbl A
OorpaHuUYeHmne Toka npenoTBpaLLEHUNSA YacTbIX OTK/TIOYEHUS MU3-3a NMEePErpy30K Mo TOKY
[Ourana3oH 4YacToT To4KoBoro pexumma: 0,10-600,00 Iy
TONMUYKOBBIN PEXUM Bo3MO)KHa HacTpoMKa BpeMEHMU pa3roHa 1 TopMoxkeHusa (0,1-6500,0 c),
Monb3oBaTenbckaa
& a TaKXKe NPOoAOMKUTENbHOCTU PaboThbl B TOTYKOBOM pexumMe
YHKLMS .
3agaHume pasHbIX CKopocTer paboTbl NyTeM KOMBUHaLUUKN LNPPOBbIX
LindpoBoe 3apaHue ckopocTn
BXOO0B
MaHenb yrnpasneHus, BXOAbl/BbiXxoAbl, MPOMbILLIEHHbIA MPOTOKOJ C
MCTOYHUK KOMaHAbl NycKa
BO3MOXHOCTbIO MepPEKTIOUYEHUA MeXAY UCTOYHUKaMU
Lindposom Bxon 6 LMPPOBbLIX MPOrPaMMUPYEMbIX BXOO0B
Lindposon BbixoA, 1 nporpaMMupyeMbI BbIXOS, C OTKPbITbIM KOJIIEKTOPOM
. 2 aHaNoroBbIX BXOAA C BO3MOXHOCTbIO Bbi6opa CUrHasna rno
XapaKTepUCTUKU AHanorosbl BXof,
N HaMNPSHXXEHUIO UK Mo Toky (0/4-20 MA nnmn 0-10 B)
nepudepumnHoro .
Y o 2 aHaNoroBbIX BbIXO[ C BO3MOXHOCTbIO Bbi6Oopa cUrHasnia no
nHTepdperca AHarnorosbif BbIXxoq > P
HaNPSXXEHUIO Un no Toky (0/4-20 MA nnmn 0-10 B)
PeneiHblit BbIXOA 2 NepekKYaloLLMXCa penenHblX BbiXxoaa, Harpy3o4yHada cnocobHoOCTb
NO 5A/NC 3A250V (AC)
NHTepdenc nepenaym
Modbus RTU
DaHHbIX RS485
BbiBoaUT 6onee 20 BUAOB NapaMeTpoB, BKOYasa 3aaHHY0 4acToTy,
CeeToamoa-mHanKaTop
BbIXOOHYIO YacTOTy, BbIXOOHOE HanpsaXXeHWe, CUy ToKa U T. 4.
MaHenb BO3MO)XHOCTb MOSTHOM UMN YAaCTUYHOW BITOKUPOBKM C
BrnokupoBka Knto4Yom o
yrnpaBreHus MCMO/Ib30BaHWEM 3aMKOB U K/loHen

CDyH KUHMSA 3alLUnUTbI

Bbl6op dyHKLMM

BcTpoeHHble 3aunThbl

Bo3MOXHOCTb HaCTpOﬁKM beHKLI,VIVI Ang otaenbHbIX KHOMOK Ong
3anTbl OT HECaHKLMOHUNPOBAHHOIO NCMO1b30BaHUA

3alwmnTa OT MOHMKEHHOIO 1 MOBbILUEHHOIo HaMNpPSaXXeHus, 3aLuuTa oT
HeOOorpy3kun mn neperpy3kn rno Toky, 3alllnta OT neperpeBa, 3alnTa oT
onpokKmnablBaHN4, 3alllTa OT Nnotepn d>a3 n gpyrue beHKLI,VIVI 3alunThbl

KoHCcTpyKuua

Knacc 3awmThbl
Cnoco6 oxnaXxpeHus

1P20
OceBOW OXTaXOALNN BEHTUNATOP

Cnoco6 ycTaHOBKM
Kng

YcTaHOBKa Ha CTeHe
37 KBT 1 HWKe = 93 %; 45 KBT v BbiLle = 95 %
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4 KOHCTPYKLUMUA U NPUHLUN PaboThbl

4.1 BHeluHMe KOMMOHEHTbI Npeo6pa3soBaTenei 4acToTbl

BeHTunatop

MoHTa)KHOe oTBepcTUe

Kopnyc
MaHenb Kopnyc
ynpaBneHus —
3aBopcKas Tabnuuka
Kopnyc
MoHTa)kHoe ocHoBaHue

PUCYHOK 4.1. BHeLWHUe KOMMNoHeHTbl NVF2G-S-1.5/PS4-NVF2G-S-11/PS4

BeHTUnaTop
MoHTa)xHoe oTBepcThe

Kopnyc P

Kopnyc
OcHoBaHue —
naHenm

—

MaHenb °
yrpaBneHus

3aBopckasa Tabnuuka

PUCYHOK 4.2. BHelwHWe KoMnoHeHTbl NVF2G-S-11/TS4-NVF2G-S-30/PS4

BeHTtunatop
MoHTa)kHOe oTBepcTHe

Kopnyc " .
— Kopnyc
OcHoBaHue
naHenu

[ |
MaHenb
ynpaBneHus

3aBopackas Tabnuuka

PUCYHOK 4.3. BHelwHMe KoMnoHeHTbl NVF2G-S-30/TS4-NVF2G-S-75/TS4
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BeHTUnaTop
MoHTa)kHoe oTBepcTUe
Kopnyc _
OcHoBaHue  *
naHenn
MaHenb
ynpaeneHus Kopnyc
_ | ———
/

3aBopckada Tabnuuka

PUCYHOK 4.4. BHelwlHMe KoMnoHeHTbl NVF2G-S-75/TS4-NVF2G-S-315/PS4

MoHTakHoe oTBepcTne

Konbua

Kopnyc

OcHoBaHue
naHenm

MaHenb
ynpasneHus

Kopnyc

3aBopcKana Tabnuuka

\3#’@’;}

PUCYHOK 4.5. BHellHMe KoMnoHeHTbl NVF2G-S-315/TS4-NVF2G-S-400/TS4

4.2 OnnucaHue KJ1ieMM CUNoBOM Lenum
Npeo6pa3soBaTenb ¢ TpexdasHbIM Hanps)KeHueM 380-440 B (NVF2G-S-1.5/PS4-30/PS4)

BDRSTHEB UV Wo

MoakntoyeHne
m A o WwnHa NT MopgknioyeHve apuratens
3NEKTPUYECKON ceTu

[ TopM. pesncTop J
PUCYHOK 4.6. CunoBsble kneMmbl NVF2G-5-1.5/PS4-30/PS4
MpuMeYvaHue: ecnm NPUCYTCTBYET reHepPaTOPHbIN PeXXMM paboTbl ABUraTens 1 TpebyeTca TOPMOXKEHUE, TO K CUTOBbIM

KneMMam +1 n B nogknoyaeTcs BHELLHUM TOpM03HOVI pPe3ncTop, TOpMO3HOP1 npepbiBaTeb BCTPOEH. HeT BO3MOXHOCTU
noaKnw4YeHMd BHeLWHero peakKrtopa noCtodHHONro Toka.
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Npeo6pa3soBaTenb ¢ TpexdasHbIM HanpsHkeHueM 380-440 B (NVF2G-S-30/TS4-45/PS4)

OOREOOEOLOWW

[ Wnka T J Moakioverue PE MNopgkntoveHne asuratens

SJ'IeKTpI/IHeCKOIZ cetn

PUcyHOK 4.7. CunoBble KnemMMbl NVF2G-S-30/TS4-45/PS4

MpuMeyvaHue: ecnv MPUCYTCTBYET reHepPaTOPHbIN PeXMM paboTbl ABUraTens U TpebyeTcsl TOPMOXKEHUE, TO K CUIOBbIM
KNeMMaM + U - MogKIIUaeTcs BHELWHMI TOPMO3HOM MOAY b, COCTOSILLMI U3 NpepbliBaTesis U pe3ncTtopa. HeT BO3MOXKHOCTHU
MOAK/IOYEHMS BHELLHEro peakTopa MNOCTOAHHOIO ToKa.

Mpeo6pa3oBaTtesib ¢ TpexdasHbIM HanpsHKeHneM 380-440 B (NVF2G-S-45/TS4-110/PS4)

0EOE00O00E

9 |e||e||e |6

PeakTop noct.Toka n
ofknioveHne
A PE

L LunHa MT/TopM. moaynb J OMeKTPUECKOV CeTu

MogkntoyeHve aAsurartens

PUCYHOK 4.8. Cunosble kneMmbl NVF2G-S-45/TS4-110/PS4

NMpuMeyaHue: ecnm NPUCYTCTBYET reHepaTopHbIN pexxuM paboTbl ABuraTens n TpebyeTca TOPMOXKeHME, TO K CUMOBbIM
KeMMaM + U - NoAK/IoYaeTca BHELUHMM TOPMO3HOM MOAY b, COCTOALLMI U3 NMpepbiBaTens U pesuctopa. Peaktop
MOCTOSIHHOIO TOKa MOAK/TIOHAETCA MeXAY KINeMMaMun +1 n +2.

Npeo6pasoBaTenb ¢ TpexdasHbIM HanpsXKeHneM 380-440 B NVF2G-S-110/TS4-160/PS4

PeakTop noct.Toka Moakniodenme

L WmHa MT/Topm. Mogynb J 3MNEKTPUYECKON CeTH

PE MNopkntoveHne asuratens

PUCYHOK 4.9. Cunosble KneMmbl NVF2G-S-110/TS4-160/PS4

NMpuMeyaHue: ecnu NPUCYTCTBYET reHepaTopPHbIN pexxuM paboTbl ABuUraTens n TpebyeTca TOPMOXKeHUE, TO K CUMOBbIM
KneMmaMm +1 U - nogKso4aeTcs BHELLUHUIM TOPMO3HOM Moy b, COCTOALLMI U3 MpepbiBaTens U pe3mcTtopa. PeakTtop
MOCTOSIHHOIO TOKa MOAK/TIOHYAETCH MeXAY KNeMMaMm +1 1 +2,
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Npeo6pa3soBaTenb ¢ TpexdasHbIM HanpsHkeHueM 380-440 B NVF2G-S-160/TS4-315/PS4

©

= =

5 4@
qg@

® ® ®
]

PeakTop Mopknioderne
[ MocT.ToKa J[ 3MeKTPUYECKON ceTn PE Moaknioyexne asuratens ®

PUcyHOK 4.10. Cunoeble kKneMmbl NVF2G-S-160/TS4-315/PS4

MpuMeyvaHue: ecnu NPUCYTCTBYET reHepPaTOPHbIN PEXUM paboTbl ABUraTens U TpebyeTcs TOPMOXKEHUE, TO K CUOBbIM
KNeMMaM + U - MogKMNUYaeTcq BHELWHNI TOPMO3HOM MOAy b, COCTOSILLIMI U3 NpepblBaTens U pesnctopa. Peaktop
MOCTOAHHOIO TOKa MOAK/OYAETCH MeXXAy KneMMaMu +1 n +2.

Mpeo6pa3oBaTtesib ¢ TpexdasHbIM HanpsHXKeHUneM 380-440 B NVF2G-S-315/TS4-400/TS4

= @ O @O@OH b

® © © & ©

[e]
[e]

° [ [MoaknioyeHe aneKkTpuyeckon cetn ] [ Wvna NT/Topm. Mmoaynb J o
] = o
[ [MoakntoyeHve aneKkTpuyeckon cetn ] [ PE ]
I I

15 LT Il 171 LT _T7

PucyHok 4.11. Cunosble kneMmbl NVF2G-S-315/TS4-400/TS4

MpuMeyvaHue: ecnv NPUCYTCTBYET reHepPaTOPHbIN PeXMM paboTbl ABUraTens U TpebyeTcs TOPMOXKEHUE, TO K CUOBbIM
KNeMMaM + U - MoOKIUYaeTcs BHELWHNI TOPMO3HOM MOAY b, COCTOSILLMI U3 NpepblBaTens U pesnuctopa. Peaktop

MNOCTOAHHOIO TOKa BCTPOEH.
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Tabnuua c onncaHMeM KnemMm CUnoBom Lenum

Ta6nuua 4.1

O603Ha4vyeHune KneMMbl | HasBaHue KJieMMbl

R,S, T
UV, w

©)
®O
®0O

Q&
06,

MNopaknoveHmne aneKTpu4eckom cetm
MNMopgknovyeHne anekTpoaBuraTens
Knemma 3azemneHuna

KnemMMmbl Ang NnogKtoyYeHUs BHeELWHero
TOPMO3HOI0 pe3ncTopa

KnemMMa nogknovyeHus peakrtopa
NOCTOSIHHOIO TOKa

KnemMmbl Aanga nogknr4yeHma BHeLWHero
TOPMO3HOro pesncropa

DyHKUMOHaNbHoe onucaHue

TpexdasHoe NoaknoUYeHne 3NeKTPUYEeCKon ceTn

Tpex¢a3Hoe noaKr4YeHune aneKTpnyecKoro asmratend

Knemma 3awmtHoro 3asemneHus PE

KneMMmbl ang nogktoyYeHUs BHELWHEro TopMo3Horo

pesuctopa

KneMMbl 4ng NOAKNIYEeHMI BHELLHEro peakTtopa
MOCTOAHHOIO TOKa, MPW NMOAKIOYEHNM peaKTopa
y6epuTe 3aBOACKYIO NepeMbIUKy

KneMma ucnosnb3yeTcs no Heo6XoAnMoCTH Ais
MOAK/IOYEHUSA BHELLHEro TOPMO3HOMo pe3ncropa

Ta6nuuya 4.2

Cunosble KfIeMMbl, ceyeHune Kabena u MOMeHT 3aTSXKKU npu MOHTaXe

Mopenb
npeo6pasoBaTens
Y4acToTbl

NVF2G-S-1.5/P(T)S4
NVF2G-S-2.2/P(T)S4
NVF2G-S-3.7/P(T)S4
NVF2G-S-5.5/P(T)S4
NVF2G-S-7.5/P(T)S4
NVF2G-S-11/PS4
NVF2G-S-11/TS4
NVF2G-S-15/P(T)S4
NVF2G-S-18.5/P(T)S4
NVF2G-S-22/PS4
NVF2G-S-22/TS4
NVF2G-5-30/P(T)S4
NVF2G-S-37/P(T)S4
NVF2G-S-45/P(T)S4
NVF2G-S-55/P(T)S4
NVF2G-S-75/P(T)S4
NVF2G-S-90/P(T)S4
NVF2G-S-110/PS4
NVF2G-S-110/TS4
NVF2G-S-132/P(T)S4
NVF2G-S-160/PS4
NVF2G-S-160/TS4
NVF2G-S-185/P(T)S4
NVF2G-5-200/P(T)S4
NVF2G-S-220/PS4
NVF2G-5-220/TS4
NVF2G-S-245/P(T)S4
NVF2G-S-280/P(T)S4
NVF2G-S-315/P(T)S4
NVF2G-S-355/P(T)S4
NVF2G-S-400/P(T)S4

RS, T,(+), (-, @), &2, U, v, W
BuHTOBas KnemMma MoMeHT 3aTsHkku (H-Mm) CeyeHue Kabenga (MM?)

M4 1,2-1,5 2,5
M4 1,2-1,5 2,5
M4 1,2-1,5 4
M4 1,2-1,5 6
M4 1,2-1,5 6
M4 1,2-1,5 6
M5 2,5-3,0 6
M5 2,5-3,0 6
M5 2,5-3,0 10
M5 2,5-30 16
M8 9,0-10,0 16
M8 9,0-10,0 16
M8 9,0-10,0 25
M8 9,0-10,0 25
M8 9,0-10,0 35
M8 9,0-10,0 50
M8 9,0-10,0 60
M8 9,0-10,0 70
M8 9,0-10,0 100
M10 17,6-22,5 100
M10 17,6-22,5 150
M10 17,6-22,5 185
M12 31,4-39,5 185
M12 31,4-39,5 185
M12 31,4-39,5 240
M12 31,4-39,5 150%2
Mil6e 85,2-90,4 150%2
Mil6 85,2-90,4 150%2
Mil6 85,2-90,4 185x2
Mile 85,2-90,4 250x%2
Mi16 85,2-90,4 325x%2
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Ta6nmuya 4.3

CeyeHunsa cuoBoro U 3asemMngioLlero kabenemn

CeueHue cunoBoro kabens S (Mm2)
S<16S

16<S=<35

35<S

S
16
S/2

CeueHue 3asemnsiolero Kabensa (Mm?)

4.3 OnncaHume KiemMMm uene

4.3.1 KnemMmbl uenu ynpasneH

O
R
¢ N
nnoesoe
Hanps>keHue T
3asemneHve
npeo6pasosatens

4acToTbl

MHoroyHKUMOHaMNbHbIA BXOA,

M ynpaBneHus

na N CXemMa nogxknroyeHumsd

Topmo3Ho moaynb

MHorothyHKUMOHanNbHbIN BXOA 2

MHorodyHKLUMOHanbHbIN BxoA 3

MHorodyHKUMOHaNbHbIN BXOA 4

MHoroyHKUMOHanNbHbIN BXOA 5

MHoroyHKLMOHaMNbHbIN BXOA,

AHanorossbli Bxoq
(0-10) B nm
(1/4-20) mA

AHanorossbl Bxoq
(0-10) B urn
(1/4-20) mA

s

WnTepdeic RS485

A

PeakTtop noct. Toka ——————o o—— BHeLHMin TOpMO3HOW pesncTop
Mepembluka
B
> 1
3asemneHue
T fpurarens
1
i A0L AHanoroBbli1 Bbixoa 1
(0-10) B nrm
X2 (1/4-20) MA
13 A2 K AHanNoroBbIi BLIXOA 2
(0-10) B vnun
X4 GND K (1/4-20) MA
X5
%0 16
COM
O Peneitnbiit BbIxOA 1
+0V
All
O PeneitHbiii BbIxOg 2
-0 GND
T A2 11
Brixog
C OTKPbITBIM KOMMEKTOPOM
couj G248
485+
485-
310 3 3 3 3 3
2 2 2 2 2 2
1 1 1 1 1 1
J601 J602 J603 J604 J605 J606

PucyHok 4.12 CxeMa nogknoueHus NVF2G-S-1.5/PS4-NVF2G-S-400/TS4
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4.3.2 OnucaHue KnemMMm uenen ynpaBreHus

» Bbl6op NepeMblyKun

e KnemmMma MecTto u TMn Onucanue
y nepeMblYKMU | KOPOTKOro 3aMblKaHUA
ANl 3601 zv
2-3:1 V = gManasoH Hanps)XeHus aHanorosoro sxoga ot -10 go +10 B
5. | = gnanas3oH TokKa aHanorosoro exoga 0-20 MA nnu 4-20 MA
1-2:Vv
Al2 J602 23|
AOT 3603 -zVv
2-3:1 V = gnanasoH Hanps)XeHMsa aHanorosoro Bbixoga ot -10 go +10 B
o | = pnanasoH Toka aHanoroeoro Bbixoga 0-20 MA nnu 4-20 MA
1-2:V
AO2 J604 2.3 |
ConpotusneHue .
cornacosaHus J605 -2 He,T Aoctyna Cornacywowmm pesmctop 4,7 KOM
2-3: poctyn
KnemMm 485
Pexxum .
NHTepdenca Je06 ;tg EEZ Mo yMon4yaHuio ncnonbsyetca Tun PNP
X1-X6 :
o
20 20 20 20 20

J601 J602 J603 J604 J605 J606

» PacnonoxeHue KnemMm uenu yrnpasneHUda NokasaHo Ha PUCYHKe 4.14 HMXKe:

PUcyHOK 4.13. [ono)xeHne nepeMbiyek

485+ 485-

X1

X2

X3 X4

X5

X6

Y1

COM

R2A

R2B

R2C

+10B Al2

Al

GND

AO1 AO2

GND

COM

+24 B

RIA

RIB

R1C

PUCYHOK 4.14. PacrnonioXXeHue KfieMM Lenun yrnpaBrneHus npeo6pasoBaTtens YacToThbl
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4.3.3 OnncaHue PyHKLUUM Kf1ieMM MnaTbl ynpaBrieHus

Ta6nmua 4.4

OnucaHue GyHKUUM KIeMM NfaTbl yrpaBieHus

O603HaYeHune
KNneMmbl

R1A, R1B, R1C,

R2A, R2B, R2C

Y1, COM

485+, 485-

+10 B

All, GND

Al2, GND

AO1, GND

AO2, GND

X1

X2

X3

X4

X5

X6
COM

24 B,COM

HasBaHue KneMMbl

PenenHbin BbIXOA,

Bbixoq ¢ OTKPbITbIM KOIJIEKTOPOM

Knemmbl npoTtokona Modbus RTU

NCTOYHUK NUTaHUA ans HaCTpOVIKVI
4acToTblANA 3a0aHNA onopHoﬁ
4acCTOTbl

KnemMma aHanoroBoro cMrHanbHoro
BXoOa

KnemMma aHanoroBoro cCUrHanbHoOro
BXoOa

KnemMma aHanoroBoro cMrHanbHoro
BbiXoOa

KnemMma aHanoroBoro CUrHanbHoro
BbiXoOa

KnemMma MHOropyHKLMOHaNbHOIo
Bxopal

KnemMma MHorodyHKLMOHaNbHOro
BXxona 2

KnemMma MHorodyHKLUMOHaNbHOro
BXxona 3

KnemMma MHorodyHKLMOHaIbHOro
BXoOa 4

KnemMma MHorodyHKLMOHaNbHOro
Bxopna 5

KnemMma MHorodyHKLKMOHaNbHOro
Bxoda 6

O6Lwana KneMMa LMbPOBbIX BXOAOB

BcrnomoraTtenbHbIn BbIXoq,
HanpaXkeHunem 24 B

OonucaHue

RA 1 RB - rpynnbl HOPpMasibHO Pa30MKHYTbIX KOHTaKTOB;

RB 1 RC - rpynnbl HopManbHO 3aMKHYTbIX KOHTaKTOB;

DyHKuUmMa R1 3apaeTca napaMmeTpoM F6.02, 3aBoackasa HacTpomKa
COCTOSIHMSA BbIXOAa MO YMOYaHUIO — BbIXO[, OTKa3a;

DyHKUMA R2 3apaeTcqa napameTpoM F6.03, 3aBoackasa HacTpomKa —
He nMeeT PpyHKLUWN.

DyHKUKNA 3agaeTca napameTpoM 6.01, 3aBoAcKoe 3HaYeHue —
BbIXOOHOW CUTHas COCTOSHUSA BpallleHWs Briepea.

KnemMma nocnepoBaTenbHOM Nepepaym gaHHbIx RS485 ana ceasu
C BHELLUHMMMU yCTpOMCTBaMm

NcTtouHuk ang All, Al2, GND - nogKnto4YeHUa BHELLHEro
NnoTeHLMOMETPA C ANaNa3oHOM 4,7-10 KOM

MopgknoyeHne NOTEHLMOMETPA UM BHELLHENO aHanoroBoro
curHana OB - 10B/0(4)~ 20MA Ans 3a0aHMs Y4acToTbl, 3aaHUs
onopHoro 3HayveHua NNO-perynartopa unu obpaTHOM CBA3MU
Nna-perynartopa.

MNopgknoyeHre NOTEHLMOMETPA UM BHELLHENO aHaIoroBoro
curHana OB - 10B/0(4)~ 20MA Ans 3a0aHMs YacToTbl, 3aAaHUsI
ornopHoro 3HayeHua NMNO-perynartopa unv o6paTHoOM CBA3MU
Nna-perynatopa.

MoaknoyeHMe BHeLLHero nsMepuTenbHoro yctponctea 0-10 B/
0(4)-20 MA o019 HOAMKAUUU BbIXOLHOIMO TOKA, BbIXOQHOIO
Hanps>XeHUs 1 Opyrux BEIMYUH, a TaKXe NOAKITIOYEHME K
BHELLHWM YyCTpomcTBaM cuctemMbl ACYTI

MoakntoyeHMe BHELLHEro nsMepuTenbHoro ycrponctsa 0-10 B/
0(4)-20 MA o019 UHOMKALUUU BbIXOOHOIO TOKA, BbIXOQHOIO
Hanps>XeHUs N Opyrux BEIMYUH, a TaKXe NOAKITIOYEHME K
BHELUHWM yCTpoMcTBaM cuctemMbl ACYTI

3aBopcKas HacTpoMKa — BpalueHune Bnepen,
3aBofcKasa HacTpoMKa — 06paTHbIN Xop,
3aBopcKas HacTPOMKa — MPUOCTaHOBKa pPaboTbl
3aBofcKasa HacTPOMKa — OCTAaHOB Bbl6eromM
3aBoacKasa HacTpoWKa — 6e3 pyHKUUM

3aBocKasa HacTpomKa — 6e3 pyHKLUUM
O6Lwaga KnemMma UndpoBbIX BXxogoB X1-X6

BcrnomoraTtenbHbIM Bbixod HanpshkeHusa 24 B (< 50 MA)

A BHuMaHuMe!

» Knemma COM gaBngeTcsa obuien knemMmom LmdpoBbix BxogoB X1-X6. Knemma GND - ob6uiaa knemma gnsa All, Al2, AOT, AO2.
He nogknioyamTe nx K knemme COM.

» Micnonb3ynTe BUTYIO Napy C ABOWMHbIM 3KPaHOM A9 aHANOroBbIX CUrHanoB. CKpyTKa SKpaHOB kabenen ynpaBneHus c
OBLLMM 3KPAHOM 3HAUUTENTbHO CHUXKAET KOHAYKTUBHbIe MoMexu. MNogkntoyeHre BbIMONTHASTCH OTAEIbHO OT rMaBHOM
CUIOBOW Lenw.

> [ng nogknovYeHUsa Lenu ynpasneHns pekoMeHayeTcs UCnonb3oBaTb Kabenu ceyeHnem 0,75 MM2,
He ponyckaeTcs nogkntovyeHune HanpsxeHus 220B K uenam ynpaeneHumd, 3a MCKNO4YeHneM penel?lelx BbIXOO0B.
B npoTBHOM Ccnydae BO3MOXXHO noBpeXxaoeHue nnartbl ynpaBieHUA npeo6pa3OBaTenq 4acToTbl
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4.4 MHCprKLI,MM no UCNoJ1Ib30BaHUIO KJTeMM YyripaBJ/iIeHUNA

4.4.1 KneMMa MHorogpyHKLMOHaNbHOro Bxoaa

COM - o6uaa kneMMa ans knemm LumndpoBbiX BXoaoB X1-X6, KOTopas MOXET MCMO/b30BaTbCA KaK UCTOYHUK UU
KaK CTOK TOKa. CyLLeCcTBYeT pa3finvHblie CNocobbl UCMOb30BaHMUSA LMD POBbLIX BXOAOB AN YNPaBAeHUa NOrMKOM

paboTbl NpeobpasoBaTensa YacToTbl. CTaHAaPTHbIe CrMocobbl MOAKIIOUYEHMSA NPUBEOEHbI HUXKE.

>

>

Ona nornkn PNP Heo6xoaMMO NOCTaBUTb NMepeMeuKky Mexay KoHTakTaMu 1-2 kneMmbl J606. CxeMa
NnoaKtoYeHUA NoKa3saHa HMXKe.

3
2
1
+24V 1606

1 4
2 X 3
X1
[ M

,CWHaJ‘I

vcc

ov com

VFD

BHeLwLHWI1 KOHTponnep

PucyHok 4.15. CxemMa nogknoyeHua gna noruku PNP

Ona norvkn NPN Heo6xoaMMO NOCTaBMUTb NepeMblYKY MeXay KOHTakTaMm 2-3 knemMmbl J606. CxemMa
MOAKNIOYEHMA NOKa3aHa HUXKe.

3
2
1
+24V COM J506
+24V
1 4
2 3
Curan X1
1 4
3
X6
ov COM
BHeLwHWI KOHTponnep VFD

PUCYHOK 4.16. CxeMa nogkntoveHUsa ana norukm NPN

4.4.2 KneMMa MHOropyHKLMOHaNIbHOIro BbiXxoAa

KneMMa undpoBoro Bbixoaa Y1 MoOXeT UCMOJ1b30BaTb MCTOUHUK NUTaHUSA +24 B BHyTpUM NpeobpasoBaTens
yacToTbl. Croco6 noaktoveHUs NokKasaH Ha pUCYHKe 4.17.

+24V

N 24V>
+5V
~ [ Pere

Py Y1 AY
R |F ] i

R R
com?

VFD

PucyHoK 4.17. CxeMa nogKiovYeHUs KiieMMbl MHOTOpYHKLIMOHANIbHOIO BbIXOAa, PEXUM 1
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Knemma umndposoro Boixoga Y1 Tak)Ke MOXKET MCMNOb30BaTb BHELWHUN UCTOYHUK NMUTaHuAa. Cnocob
NOAKMIOYEHMA NOKa3aH Ha PUCYHKe 4.18.

+24V
24V>
+5V

Y1

R ;5 L Pene
R R ':':' N4
VFD CcOM
2)DC

PUCYHOK 4.18. CxeMa nogKtoveHUsa KieMMbl MHOFOpYHKLMUOHANTbHOIO BbIXOAa, PEXUM 2

4.4.3 KneMMbl penenHbix BbixogoB RIA, RIB, R1C, R2A, R2B, R2C

Mpw ynpaBneHUn MHAYKTUBHbBIMM Harpy3kaMm ¢ MOMOLLBIO pefleMHbIX BbIXOO0B, TAaKUMU KaK
3M1EKTPOMarHMUTHbIE MPOMEXKYTOUHbIE pefie UM KOHTAKTOPbl, HE0O6XOOMMO peanmM3oBaTb CXeMyY ralleHus
MMMY/IbCHOMO HanpsaXeHus, HanpuMep cobpaTtb RC-uenb (O6paTuUTe BHUMaHKME, YTO TOK YyTEUKM TaKoM Lienm
DO/MKeH 6bITb MeHbLLEe TOKa YAEep>KaHMA YNpaBiseMoro KOHTaKTopa Unm perne) Uimv yCTaHOBUTb BapuUCTop
v auopn obpaTHOM Lenu (MCrob3yoTcd B 3/1IEKTPOMAarHUTHbIX LLeMNaxX NOCTOAHHOMO TOKa, MpU yCTaHOBKe
ob4a3aTenbHO cobofanTe NOMAPHOCTD).

KOMMOHEeHTbI uenu raweHumna ycTaHaBINBAKOTCS Ha 060MX KOHLax KaTyLUKU pene N KOHTaKTopa.
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5 BHewWHWUM BUA, U rabapuTHble pa3Mepbl

5.1 BHewHWM BUA, rabapuTHble pa3Mepbl U Bec
W D W1

ol e i

GRNT

T & i — R —
PucyHok 5.1. BHelHUi1 BUA 1 rabapuTtHble pasmepbl NVF2G-S-1.5/PS4-NVF2G-S-11/PS4

H1
H

H1
H

W1
W

PucyHok 5.3. BHeLlHU BUA U rabaputHble pasMmepbl NVF2G-S-30/PS4-NVF2G-S-75/PS4
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PucyHoK 5.5. BHeLLHMi1 BUA, U rabapuTHble pa3sMmepbl NVF2G-S-315/TS4-NVF2G-S-400/TS4

Ta6nunya 5.1
BHewHU BUA, rabapuTHble pa3Mepbl 1 Bec

Mopenb 1] B r un B1 rn Bec (kr) MpumMmevaHue
NVF2G-5-1.5/PS4
NVF2G-S-1.5/TS4 (2.2/PS4)

18 187 173 106 175 1o 2,4 CM. p1cyHOK 5.1.
NVF2G-S-2.2/TS4 (3.7/PS4)
NVF2G-S-3.7 TS4 / (5.5/PS4)
NVF2G-S-5.5/TS4 (7.5/PS4)

155 247 189 140 232 125 36 CM. pUCyHOK 5.1.
NVF2G-S-7.5/TS4 (11/PS4)
NVF2G-S-11/TS4 (15/PS4)

191 378 183 90 362 129 10,5 CM. pUCyHOK 5.2.
NVF2G-S-15/TS4 (18.5/PS4)
NVF2G-S-18.5/TS4 (22/PS4)

215 426 213 120 407 164 15 CM. pUCyHOK 5.2.
NVF2G-S-22/TS4 (30/PS4)
NVF2G-S-30/TS4 (37/PS4)

300 527 230 166,6 506 179 26,5 CM. pUCYHOK 5.3.
NVF2G-S-37/TS4 (45/PS4)
NVF2G-S-45/TS4 (55/PS4)

352 603 257 240 577 197,5 34,4 CM. pUCyHOK 5.3.
NVF2G-S-55/TS4 (75/PS4)
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Mopenb 1] B r un B1 rn Bec (kr) MpumMmevaHue
NVF2G-S-75/TS4 (90/PS4)
406 631 272 126 600 224 58 CM. PUCYHOK 5.4.
NVF2G-S-90/TS4 (110/PS4)
NVF2G-S-110/TS4 (132/PS4)
470 807 352 150 769 226,5 108 CM. PUCYHOK 5.4.
NVF2G-S-132/TS4 (160/PS4)
NVF2G-S-160/TS4 (185/PS4)
NVF2G-S-185/TS4 (200/PS4) 540 892 390 180 848 256 121 CM. PUCYHOK 5.4.
NVF2G-S-200/TS4 (220/PS4)
NVF2G-S-220/TS4 (245/PS4)
NVF2G-S-245/TS4 (280/PS4) 710 1020 386 250 978 284 171,5 CM. PUCYHOK 5.4.
NVF2G-S-280/TS4 (315/PS4)
NVF2G-S-315/TS4(355/PS4)
NVF2G-S-355/TS4 (400/PS4) 734 1200 426 250 152 313 280 CM. pMUCYHOK 5.5.
NVF2G-S-400/TS4
5.2 PasmMe pbl NnaHenn yrnpasjieHNd N MOHTaXXHOIO OCHOBaHUA
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PucyHok 5.7. MoHTa)xHOe ocHOBaHUE NaHenu ynpasieHunsa

MpumMeuvaHune: 73,5*111,5 MM- pekoMeHayeMbI pa3Mep OTBEPCTUA B KOpyce A/ yCTaHOBKU OCHOBaHWS, TOMNLWMHA NIMCTa

MeTarna He JoMKHa NpeBbIwaThb 1,5 MM;
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6 YCTaHOBKaA U 3/TIEKTPOMOHTaXK

6.1 Mepbl NpeaoCTOPOXXHOCTU NPU YCTaHOBKe

NMocne ycTaHOBKM npeo6pasoBaTer|q 4acCTOTbl BbIMO/THUTE MPOBEPKY MOHTa)Xa B COOTBETCTBUE C LLUaraMn HMXKe.

Wwar 1.
War 2.

MpoBepbTe cunosble Kabenu n kabenn geuraTensa Ha CooTBeTCTBUE Tpe6OBaHVIF|M Harpysku.

Y6enuTtechb, UTO OOMOHUTENbHbIE aKceccyapbl Mpeobpa3oBaTesnsd YacTOTbl, TaKMe KakK BXOAHbIE U

BbIXOAHbIE OpOCCesN, PeaKToPbl MOCTOAHHOIO TOKa, TOPMO3HbIe NpPepbIBaTeNN U PE3UCTOPbI BbIGPaHbI
M YCTaHOB/EHbI MPaBUIIbHO; CeYEHME CUMOBbLIX Kabenel cooTBEeTCTBYET TPeboBaHUSM MPOMNYCKHOMN

CnocobHoCTW.

LWar 3.

y6e,D,MTer, 4YTO NOBEPXHOCTb, Ha KOTOpOVI NnNaHNpyeTCcd yCTaHOBKa npeo6pa3OBaTen;| YacCTOTbl

BbIMOTHEHA U3 OFHECTOMKUX MaTepunanoB 1 0ONONTHUTENTbHbIe aKCeCCyapbl, NoOBepPXXeHHble Harpeasy,
YCTaHOB/eHbl BOaTN OT 1IerkoBoCrn/laMeHAWNXCa MaTepnanos.

Lar 4.

y6e,D,VITer, uyTo Kabenu ynpaBneHnd nposioXXeHbl oTOeJIbHO OT CUJTOBbIX Kabenen n npum npoknagxke

cobntogeHbl TpeboBaHMA No OMC.

war 5.

MNMpoBepbTe, 4UTO CUSTOBbLIE Kabenu nogkntoyeHuda npe06paaoBaTenq 4acToTbl U CUOBblE Kabenu

noaoKNK4YeHNA ABuratend, a Takxxe uenum ynpaBieHUd 3a3eM/1eHbl O/IKHbIM O630pOM B COOTBETCTBUU C

PYKOBOACTBOM.

Lar 6.

y6e.D.MTer, 4YTO NPU YCTaHOBKe BCeX KOMIMOHEHTOB npeo6pa3OBaTenq Y4YTeHbI Tpe6OBaHMF| K

6e30MacHOMY PacCTOSAHMIO, MpenyCMOTPeHHbIe B PyKOBOOCTBE.

War 7.

NpoBepbTe, COOTBETCTBYET NN cnoco6 YCTaHOBKMU npeo6pa3OBaTenq YaCTOTbl Tpe6OBaHMﬂM

PYKOBOOCTBA; HACTOATE/IbHO peKoOMeHaOyeTCA BepTVIKaJ'IbeIlh MOHTaX r|pe06pa3OBaTer|q YacCTOTbl.

LWar 8.

MpoBepbTe, 3aKpensieHbl M1 KeMMbI BHeLUHeMn npoBOOKU npeo6pa3OBaTenq N COOTBETCTBYET /1N

MOMEHT 3aTHXKUN Tpe6OBaHVIF|M.

LWar 9.

Y6eguTtechb, UTO BHYTPU NpeobpasoBaTenis YacToTbl HE OCTANIOCh BUHTOB, Kabeneu 1 gpyrmx

npoBoAsALLMX NPeaMeTOB.

Mepbl NpeAOCTOPOXHOCTU ‘Onucal-me

OTnnumne paboThl
aneKkTpoaBuUraTens npu
nuTaHum ot N4y

BbixogHoe HanpsixeHue nmMeet popMy LLINM, KoTopasa conep>XuUT rapMoHUKN. NoaTtomy
TeMnepaTypa, WyM 1 BUbpauma asuratensa npu pabore ot MY HeMHoOro yBenmnymeatoTca no
CPaBHEHUIO C PEXXMMOM MPAMON PaboTbl OT INEKTPUYECKOMN CETU.

BO3MOXXHOCTb ANUTENbHOM
paboTbl Ha HU3KOM
CKOPOCTH

Mpwn HeobxoamMMocTHn pa6OTbI OBUraTens Ha HU3KoMn CKOPOCTU B TedHeHUne niunTesibHoro
BpeMeHn BbIXOOQHOW prTFlLLI.VIVI MOMEHT JO/MKeH 6bITb CHUXKEH M3-3a yxXyoweHuna oxnakgeHusa
Aasuratens. B npoTuMBHOM crniyyae npomsoﬁ,u.eT neperpeB aopuratend.

Ecnun gBuratenb fomxkeH pa6OTaTb Ha HU3KOM CKOPOCTU C NOCTOAHHDBIM KPYTALLMNM

MOMEHTOM B Te4eHune AnnTesibHOro BpemMeHu, HeobxogmMmo npenycMoTpeTb ABUraTtesib C
NPUHYOUTENIbHbIM OXna)kaeHuem.

HacTpoMKa aneKTpoHHOM
CUCTEMbDI TEMTOBOW 3aLLMUTbI
nBurartens

Mpw NpaBMNbHOM Bbl6ope HOMUHANBbHOM MOLLHOCTU Npeobpa3oBaTensd YacToTbl
OTHOCUTENIbHO HOMUHANbHOM MOLLHOCTU ABUraTensa MY MoxeT peannsoBaTb GYyHKLMIO
TennoBou 3alnTbl ABUraTtenda. Ecnm HoMmMHanbHasa MOLLHOCTb ABUraTeNs He COOTBETCTBYET
rnapamMeTpaM npeobpasoBaTesis YacTOTbl, HEOBXOOMMO HAaCTPOUTb PYHKLMIO 3aLLMTbI OT
neperpy3sku FEO.0-FEO.2

Pa6oTa Ha yacToTe BbliLLe
50 Iy

Ecnw yactoTa pa6oTbl NpeBblwaeT 50 M, To MOMUMO yyeTa NoBbILLEHHOW BU6paLmu U LyMa
OBUratens, Heo6xoAMMO TakxKe y6eamnTbca B BO3MOXXHOCTWU paboThbl MOALIMIHMKOB ABUraTens
U MexaHWYEeCKMX YCTPOMCTB Ha MOBbILLEHHbIX CKOpOoCTax. O6a3aTeNlbHO 3anpalumBanTe
COOTBETCTBYHOLLYIO MHbOPMaLUIO Y MPOn3BOAUTENA OBUraTeNa 3apaHee.

CMa3Ka MexaHU4YecKmx
YCTPOWCTB

MexaHun4yeckune yCTpOVICTBa, Tpe6y|0u.|y|e CMa3KWN, Takme Kak KOpO6KVI nepenad v wectepHn,
MoryT 6bITb noBpeXxneHbl U3-3a MIOXOMN CMa3Ku npu OnuTenbHoM pa60Te Ha HU3KNX
CKOPOCTAX, MO3TOMY oba3aTesibHO npoBepbTe CMa3Ky 3apaHee.

SdPeKT onpokmMabiIBaHUA

Mpwn NnogbeMe rpy3a YacTo BO3HUKAET 3ddeKT ONpOoKMObIBaHUA 3NeKTpoaBUraTens,
rMpu KOTOPOM Mpeo6pasoBaTesib YacTOThl OTK/IOYAETCA BCNEACTBME NeperpysKu no Toky
WU NepeHanps>keHus. MoaToMy cnefyeT NpenyCcMoTPETb BO3MOXHOCTb MOAK/IOYEHUS
TOPMO3HOIo Mofyss C COOTBETCTBYOLMMM NapaMeTpamMm.
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Mepbl NpefoCTOPOXKHOCTU |OnucaHMe

Touka MexaHUYeCcKoro
pe3oHaHca Harpysku

B onpefeneHHOM AManasoHe BbIXOAHbIX YacToT npeo6pa3oBaTesib MOXKET CTONIKHYTbCS C
MeXaHWUYECKUM Pe30HaHCOM Harpy304HOro yCTpoMCcTBa. PE30HAHC MOXHO YCTPaHUTb NyTeMm
HaCTPOWKU NapamMeTpPOB NPOMycKa YacToTbl.

YacTble 3amycku LMdpoBbIe BXOAbI, @ TAKXKe COOTBETCTBYIOLLLAA HAacTpoMKa napamMeTpos MY. KaTeropmuecku
M OCTaHOBbI 3anpeLLaeTcs UCMOoMb30BaHME KOHTAKTOPOB U APYrUX KOMMYTALMOHHbIX YCTPOMCTB Ha

Mpwn HeoBXoaMMOCTM YacTbIX MyCKOB U OCTaHOBOB npeo6pa3OBaTenq YacCTOTbl A0MKHa 6bITb
npegycMoTpeHa BO3MOXXHOCTb BKJTIOHEHUSA npeo6pasoBaTen;| nyTtemM nogayum CUMrHamnoB Ha

BXOOHOWM CTOpOHe npeo6pa3OBaTenﬂ YacToThbl A5 YacTOro 3anycka u octaHoBa. B MpoTUMBHOM
cnydyae cunoBad 4acTb npe06pa3osaTenq YaCTOTbl MOXKET BbITb noBpeXxxneHa.

MpoBepKa nsonaumm
aneKTpoaBuraTens
nepepn NoakoYeHneMm
K Npeo6pasoBaTesnio
YacToThl

MNepen NepBbIM UCMOMb30BaHMEM Knemma Bxopa asuratens
asuraTtensa unuv nocne ganTenibHoro uvw
XpaHeHUs HeobxoaMMo NpPoBepPATb
nsonaumio geuratend, 4tobol
npegoTBpaTUTb NoBpeXxaeHune
npeo6pasoBaTtens BCneacTBue HapyLLleHusa
nsonaumm obMoTkm aBuratens. MNpu
NnpoBepkKe, KaK NokasaHo Ha PUCYHKe,
MUCMONb3yMNTE METOMMETP C HaNpsXXeHNeM
500 B v y6epguTechb, YTO U3MepeHHoe

MeraommeTp
COMpOTUBNEHUNE N30MALMUN COCTaBNSET He =
MeHee 5 MOM. 3asemnenve

[uratens

6.2 Mepbl NpeaoCTOPOXHOCTU MpPU SKCNyaTaumm

Mepepn 3KCI'IJ'IyaTaLI,VIeVI npeo6paaoBaTenq 4aCTOTbl BCerga nposoauvTe cnegyrouime npoBepkKu.

Wwar .

War 2.

war 3.

Lar 4.

Lar 5.

MpoBepbTe TN Harpy3o4YHoro o6opynoBaHus, 019 yNpaBneHUs KOTOPbIM MCMOMb3yeTcs
npeo6pasoBaTesib YacToTbl. B peanbHbIX YCNOBUAX 3KCMyaTaLMuy BbiIicHUTey6eamnTech, YTo
npeo6pasoBaTesib YaCTOTbl He Neperpy>KeH.

y6e,D,VITer, 4To (baKTVI‘-IeCKVIl;I pa6oqm5| TOK ABUIaTeNd Harpy3km MmeHbwe HOMUHaJIbHOINo TOKa
npeo6paaoBaTenq 4acCTOTbl.

Y6egutechb, UTo npeo6paaoBaTenb yacToTbl o6ecneumBaeT HeO6X0,D.VIMyIO TOYHOCTb ynpaB/ieHNA
perynnpoBaHumna ond 0aHHOro TexHOo1orm4yeCcKoro rnpouecca.

y6e,D,MTer, 4YTO Hanpga>xeHune ceTtn cCooTBeTCTBYyeT HOMMHaNIbHOMY Hanpa>XeHuto npe06pa3OBaTenq
4acCTOThbl.

MNpoBepbTe, COOTBETCTBYET NN KOH¢VIpraLI,I/IS?| nnaTbl ynpasneHMd npe06pa3OBaTenq YacCTOTbl
Tpe6yeMOMy NPOTOKONY Nepenayn gaHHbIX .

Mepbl NpefoCTOPOXKHOCTU | OnucaHue

KoHpaeHcaTopbl U BapMUCTOpbl Ha
Bbixoge MYy

3anpelleHa yCTaHOBKa KOHAEHCATOPOB A/19 NOBbILLIEeHUA Ko3dPULMEHTA MOLLHOCTU UK
BaAapUCTOPOB 4719 3aLLMTbl OT MPO30BbIX NepeHanps>XeHu Ha Bbixoae nNpeobpasoBaTtend
YacToTbl B cneacTBmm Hannuma LUMM-Hanpsa»xkeHus.

Mcnonb3oBaHMEe KOHTAaKTOPOB
nocne N4y

Ecnu TpebyeTca ycTaHOBKa KOHTAaKTOPOB Ha Bbixoge MY, To nepen ycTaHoBKoM y6eomTtech,
UTO Ha Bbixoge MY HeT Hanps>keHUdA. B NPOTUBHOM CllyYae KOHTYP MOCTOAHHOMO ToKa
MOXET 6bITb MOBPEXKAEH.

Pa6oTa c Hanps>KeHueM,
OT/IUYHBIM OT HOMUHANBHOIO

He cnepyeT ncnosnb3oBaTb npe06pa3OBaTenb 4acToTbl BHE JOMYCTUMOIo AMana3oHa
pa6ot~|ero Hanps»eHus. MNMpun HeobxoaMMocCTHn YCTaHOBUTE COOTBETCTBYylOLLEee
noBblllaoLlee NN NOHWXKaLuwee yCTpOVICTBO ana npeo6pa3OBaHMq Hanps>xeHum4d.

3awmTa ot rPO30BbIX I'Ipeo6pa3OBaTenb YaCTOTbl OCHALLEH 3aLUUTOM OT rPO30BbIX nepeHanpq»(eHm?l, KOTOpad
nepeHanmeeHmh No3BONFEeT 3allUTUTb yCTpOVICTBO npuv nonagaHmM MOJIHUN.
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Mepbl NpefoCTOPOXKHOCTU | onucaHue

A Tok

B panioHax, roe BbicOoTa Haf YpOBHEM Mops 100%
npesbiwaeT 1000 MeTpoOB, TennooTaava
npeo6paszoBaTenis YacToThl yxyaLuaeTcs

BblcoTa Haf, ypOBHEM MopS M3-3a pa3peXeHHOoro Bo3ayxa, MoaToMy 90%

M CHUXKEHME HOMUHASbHbIX Heo6X0A4MMO YUMUTbIBaTb CHUXKEHME MOLLHOCTM :

XapaKTePUCTUK ona ctabunbHoM paboTbl NpeobpasoBaTtend |
YacToTbl. Ha pUcyHKe KpuBagd 3aBUCUMOCTU 80% |- — 4 — L N\
M@y HOMUHaIbHbIM TOKOM MHBEPTOPa U I I | Buicora
BbICOTOM Haf YPOBHEM MOpS. : : : YCTaHOBKM

1000 m 2000 m 3000 m

6.3 ObecneyeHme 31IeKTPOMarHMTHON COBMECTUMOCTH

Mop 3}'IeKTpOMaFHI/ITHOIZ COBMECTUMOCTbIO, Ui IMC, noHMMaeTcs CNoco6HOCTb yCTpOﬂCTBa nnn cncTtembl
mcnpaBHO pa60TaTb npu BO34EMNCTBUM HA HUX BHELLHUX 2TeKTPOMarHMTHbIX MoOMeX U He CO34aBaTb
HeOOoMNYCTUMDbIX S/TEKTPOMAarHMTHbIX MoMexX Opyrmm TexHnM4eCKnM yCTpOVICTBaM.

Ona oueHkn SMC ncrnonb3yoTcda ABa NokasaTtens:
1. YpoBeHb 3/1EKTPOMArHUTHbIX MOMeX, BO3HUKAKLLKMX Npu paboTe o60pynoBaHUS;

2. NoMexoyCcTpoMYMBOCTb NpeobpasoBaTens YacToThl, T.e. CMOCOBHOCTb paboTatoLero MY NpoTUBOCTOATb
SNEeKTPOMAarHUTHbIM NOMexaM U3BHeE.

MpuHUKMN paboTbl NpeobpasoBaTens YacToThl MpPeayCcMaTPUBaET Co3[aHUE SNEKTPOMarHMUTHbIX MOMeX,
KOTOpble MOryT BNUATb Ha paboTy pacrofIoXXeHHOro NobmM3ocTy 060pynoBaHUd, U3SMepUTENbHbIX MPUG0POB U
CYETUYMKOB.

B TO ke BpeMd 4na HageXXHoM paboTbl npeobpasoBaTefib YacToTbl AO/HKEH MMETb orpeneneHHyo
YCTOMUMBOCTb K BO3OEMCTBMIO 3MEeKTPOMarHUTHbIX MoMex. Hagnexkawasa yctaHoBKa npeobpasoBaTtens
YaCTOTbl MO3BOMAET CHM3UTb Co3aaBaeMble 060pyOOBaHUEM 3/1EKTPOMArHMUTHbIE MOMEXM 1 MOBbICUTb
MOMEXOyCTOMYMBOCTb caMoro o6opynoBaHma. g o6ecneyeHnsa ctTabunbHoM paboTbl SHEProcUcTeMsl,
NnoMasymncra, 03HaKOMbTECh C MHCTPYKLMEN MO YCTaHOBKM Npeobpa3oBaTesis 4acToThbl.

6.3.1 2NIeKTPOMOHTaXX MO MeCTy YCTaHOBKU

» TMoaknoyeHne K UCTOYHUKY MUTaHUS: B Pa3fiMUHbIX CUCTEMaX YNpaBneHnsa Kabenm aneKTponuTaHmns oT
cunoBoro TpaHchopMaTopa NPOKIaablBaloTCs 4->KUMbHbIMU Kabenamu (3 pasHbix NpoBoaa n kabesnb
3a3eMneHunq). Kabesnb 3a3eMneHUa NoakKovaeTcs K 3a3eMneHmio npeobpasosaTtend 4acToTbl € O4HOWM
CTOPOHbI U K KOPMycy ABUraTens ¢ Apyro CTOPOHbI.

» Knaccuodukauma ob6opynoBaHMA: He yCTaHaBMBaMTe 3/1eKTpoobopyaoBaHUeE, OTHOCALLMECS K Pa3HbIM
knaccam 9MC B ogHOM LWKady ynpaBlieHUs, B MPOTUBHOM Cllyvae CyLLIeCTBYET BEPOATHOCTb HEKOPPEKTHOM
paboTbl TaKMX YCTPOMCTB, Kak MJ1K, npubopos KUMUA v apyrux. Ecnu xe nsbexkatb yCTaHOBKU B
ofHoM WKady ynpaBneHuUs HeT BO3MOXXHOCTM, TO YCTPOMCTBA C Pa3HbIMU KraccaMu SMC A0MKHbl BbITb
YCTaHOBJIE€Hbl B Pa3HbIX 30HaX, pacCTosiHWE Mexay 30HaMu He MeHee 200 MM, enaTenbHO NpeaycMoTpeTb
MeTannmnmyecKmne KOXXyxm nnu 3asemnsioLime rneperopogKku.

» [MpoBoaKa B WKady ynpaeneHusa: B wkady ynpaeneHUsa, Kak NpaBuio, MpUcyTCTBYIOT CUMOBbIe Kabenm
M uenu ynpaeneHuda. Llenu ynpaeneHmnsa odeHb BOCMPUMMUYMBBI K BO3OENCTBUIO MOMEX CO CTOPOHbI
CUNOBbIX Kabenen, YTO MOXKET MPUBECTU K c609M B paboTe o6opynoBaHmda. CUNoBble Kabenm He OOMKHbI
pa3MellaTbca B 04HOM KabenlbHOM JTIOTKe ¢ Kabenamu yrpasneHud. Ecnv HeBO3MOXKHO n3bexaTtb
rnepeceyeHUd, To Kabenb yNpaBieHNsa U CUNOBOM Kabesb OOMKHbI NMepeceKkaTbes nog yriom 90 rpagycos.
CunoBble Kabeny NoOKIoUYEeHUS SNEKTPUUYECKOM CETU U CUMOBbIEe Kabenn NogKntoYeHnsa afeKTpoaBuraTens
Henb34 pacrosiaratb B LLaXMaTHOM NopanKe UK COeAUHATD B XXIyT BMecTe.

6.3.2 DneKTpoMarHUTHag COBMeCTUMOCTb

Bo BpeMd paboTbl NpeobpasoBaTesib YacTOTbl AO/MHKEH 6biTb HAAEXHO U 6e30MacHOo 3a3eM/ieH. 3a3eMneHne
HeobXoOMMO He TONbKO ANnda obecrnedyeHns 6e30MacHOCTM 06opyaoBaHUSA U NepCcoHarna, Ho U ABnseTcs
CaMbIM MPOCTbIM, 3PDEKTUBHBIM M HEAOPOIMM CMOCco60M ycTpaHeHMa IMC nomex. [Jng uenen yrnpaeneHma
npeo6pasoBaTesid YacTOTbl HEO6XOAMMO UCMONb30BaTh SKPAHUPOBaHHbIE Kabenun, aKpaH CoegUHSAIT C
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KNneMMoW 3a3eMieHna npeobpasoBaTesis YacToThl, 4719 3a3eM/1eHMSA UCNONb3YIOTCH KabesibHble 3a)KUMbl,
ob6pasyloLme KonbLeBoe coeanHeHme 360 rpagycos.

KaTeropuyecku 3anpeLwlaeTcs CKpyymMBaTb 3KpaH M 3aTeM NoAK/to4aTb ero K 3a3eMsieHuto npeo6pa3OBaTen;|
4acCTOTbl, 3TO MOXXeT NPUBECTU K 3HAUUNTE/TbHOMY CHMXXEHUIO UMK OaXKe noTtepe 3¢¢eKTa SKpaHMpoBaHUA.
Cunosou Kabenb NoakovYeHUs aNeKTpoaBuratend Ao/HKeH 6bITb SKpPaHMPOBaHHbIM ONA CHMXEeHUNA noMex
oT LUMM. PekoMeHOyeTCA MCMNOJIb30BaTb CUMMETPUYHbIE SKPaHUPOBaHHbIE Kabenu nnm TPEXXKUNbHbIE
2KpaHUpPOBaHHbIE KaGeJ’IM, B KOTOPbIX 3KpPaH BbIMOJTHAET beHKLI,MK) 3eMnn. Ecnu npoBogmMMoOCTb aKpaHa
Kabenga coctaBngaeT MeHee 50% npoBoOoANMOCTU ¢a3HOFO npoBsoda, To Heo6XoOMMO UCMOMb30BaTb OTAENbHbIN
npoBo 3alMUTHOro 3asemMmneHunsa. OgHa CTOpoHa aKpaHa U1 Kabensa 3a3zemMieHUd (I'Ipl/l HaJ'Il/Il—IMM) OOMKHa 6bITb
noaK4eHa K 3eMne npeo6pa303aTenq 4acCTOThbl, a gpyrad K Kopnycy asuratend.

YXenaTenbHO NpenycMOTPETb KOPOTKMI Kaberb 3a3eMIeHnsa 6o/blUero cedeHus Ang CHUXXeHUs
COMPOTMBIIEHME 3a3eMNIeHUd. PeKkoMeHayeTcsa pacrnosioXeHue kabena 3aseMneHus Baanu oT BXOAHbIX U
BbIXOAHbIX MPOBOAOB 060PYyAOBaAHMUS, HYBCTBUTENBHOIO K MOMeXaM.

3anpelwaeTcd NoAKIOYeHMe DMeKTPoABUraTeENa YeTblPEXXKUTbHBIM 3KPaHUPOBaHHbIM U He 3KpPaHUPOBaHHbIMU
KabensamMu.

3a AoMoNHUTENbHbIMU PEKOMeHZauMaMm no Bbl60py kabena gBuraTend o6pau_|,a1?|Ter B MeCTHOe
npencrtatenibCtBO KOMMaHMN.

6.3.3 NopaBneHune cuHPa3HbIX TOKOB

CUH®A3HbIN UMMYNbC HAMPAXXEHUS COCTOUT U3 BbICOKOYACTOTHOIO CUH)A3HOIo TOKa M TOKa 3a3eMJeHUd.
BenunumHa cuHdasHoro MMrysibca 3aBUCUT OT pacrpeaeneHHOM eMKOCTU Kabensa aoBuratens n Hecylluen
YyacToTbl Npeobpa3oBaTesisa YacToTbl. YeM Bbille Hecyllada YacToTa npeobpasoBaTers, YeM ANnMHHee Kabenb
nBuratens 1 yem 6osblue niowanb NonepeyHoro ceyeHus Kabens, TeM Bblle 6yneT cMHdasHbIM UMMYbC
Hanpsa>XeHus.

BbICOKOYACTOTHbIN CUHA3HbIN TOK CO3[aeT NoTeHUMan Ha Bany 3N1eKTpoaBMraTensa u reHepupyet
BbICOKOUYACTOTHbIW 61y>KAaloLLMM TOK. BbICOKOUYACTOTHbIW 61Yy)KAAOLLMM TOK 3aBUCUT OT HECyLLer YacToTbl
npeobpas3oBaTens, AIMHbI Kabena aoBuraTena v NIoWwaam nonepevyHoro cevyeHua kabena. CHMKeHUe HecyLuen
yacToTbl Npeob6pa3oBaTens U UCMNOoNb30BaHME MaKCUMallbHO KOPOTKOIro Kabena aBuratenia no3songaoT

3 PEeKTUBHO CHU3UTb BbICOKOUYACTOTHbIN TOK.

Ecnu kabenb goBuratena umeeTt OnNHy 6onee 100 M, TO Ha Bbixoae npeo6paaoBaTenq 4aCTOTbl cnepnyeTt
YCTaHOBUTb MOTOprIPI apoccenb nnn CVIHyCOVI.D,aJ'IbeIVI CbVIJ'Ipr. OpHako criegyeT NOMHUTb, YTO YCTaHOBKA
AONOJTHNTEJTbHbIX MOTOPHbIX ,El.pOCCGJ'IeVI n ¢VIJ'IprOB yBenn4dmBaeT BeJIMYUHY NageHnd HarnpdaxxeHumd, a
KpVITVI‘-IeCKVIVI MOMEHT 3M1eKTpoABUraTenia NponopumoHaneH BenMyYmMHe HanpsaXeHna B kBagparte. Noatomy npum
ynpaBneHnMnM MexaHnM3MamMm ¢ NOCTOAHHbIM MOMEHTOM ConMpoTUBIEHUA HeobxogunMo y6e.D.VITbCFI, 4YTO ABUIraTesto
AOCTAaTO4YHO HanpsaXxXeHnda an4a cosgaHund Tpe6yeMoro MOMEeHTa Ha Bany.
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ToK 3a3eMMeHnsa co3gaeT NoTeHLMan Ha Kopryce 31eKTpoaBMraTenis U reHepupyeT TOK 3a3eMeHns Bana.

ToK 3a3eMMeHns Bana MOXET BO3BPaLLaTbCs He TOMbKO B CUCTEMY NMpeobpa3oBaTesnid YacToThl, HO U B Apyroe
obopynoBaHMe Yepes 3a3eMNaoWwmMi nposod. TakMe TOKM MOryT MPUBOAUTL K OTKa3y YCTPOMCTB 3aLLUMTHOTO
OTK/TIOYEHMUS, TOXKHbIM cpabaTbiBaHUSM pere Unm apyroro obopynoBaHus. [ns yCTpaHeHNA TOKOB 3a3eM/1eHUS
pPeKOMeHAYeTCs YCTaHOBKa M30/IMPOBaHHOMO MOALLMMHMKA C HEMPUBOLHOMW CTOPOHbI, KOTOPbIN MO3BOMUT
pa3opBaTb KOHTYP TOKa. A Tak)Ke NpaBuibHOE 3a3eM/IeHMe KOpMyca 3/1eKTPoABUraTe s C MOMOLLbIO SKpaHa
MOTOpPHOro Kabensa n NpoBoAa 3alMTHOMO 3a3eMeHUs A8 U3bexwaHMa co3naHMa KOHTYpa ToKa.

BbIxoOHble U CUHYCHble GUNBLTPbI LONXKHbI COeOMHATLCSH C BbIXOAOM MNpeobpasoBaTtend 4acToThbl
3KPaHUPOBaHHbIM KabeneM MUHMMaNbHO BO3MOXHOM AfIMHbI. MaKCMMaribHaa peKoMeHAoBaHHada afinMHa
Kabena Mexxay npeobpasoBaTesieM YacToTbl U BbIXOAHbIM GUNBTPOM:

» 2 MeTpa npu MowHocTm MY go 7,5 kBT;

» 5-10 meTpoB npun MmowHocTm MY ot 7,5 no 90 KBT;

» 10-15 MeTpoB npu MowHocTH MY Bbiwe 90 KBT.

6.3.4 TapMOHUYECKUME UCKAXKEHUSA

BbinpaMuTenb npeobpasoBaTensa 4acToTbl COCTOUT U3 ANOA0B U TUPUCTOPOB, KOTOPble OTHOCATCS

K HENTMHEMNHbIM 35ieMeHTaM. OcobeHHOCTbIo PaboThbl HEMMMHEWHbIX 3NIEMEHTOB ABNAeTCca co3gaHue
rapMOHUYECKUX UCKDKEHUM MO TOKY, KOTOPbIE N3MEHAIT GOPMY CUHYCOUAANbHOIO HaNpsXeHua nepeq,
npeobpasoBaTesieM 4YacToTbl. 19 CHMXKEHMA raPMOHUYECKUX UCKAXKEHWUM MO TOKY MOTYT 6bITb YCTAaHOB/EHbI
OOMNONTHUTENbHbIN BXOAHble GUNLTPbLI A9 MoLLHOCTeN 00 45 KBT. [1na npeo6pa3oBaTenen 4acToThbl OT 45
KBT cyLiecTByeT BO3MOXXHOCTb NOAKI/TIOHEHUS peaKTopa NOCTOSSHHOIO TOKa B LeMNb BHYTPEHHEro KOHTYpa.
MowHocTr 315 1 400 KBT MMEIOT BCTPOEHHbIN pPeaKTop MOCTOSAHHOro ToKa.

6.4 lNepBoe BKIOYEHUE MUTAHUSA

Mpwn ycTaHOBKe MU NOAKNOHEHUN cne,u,ylZTe TeXHN4YeCKnM TpeGOBaHMﬂM, npunBegeHHbIMU B oTOM rnae.e.
MNocnepoBaTenbHOCTb BK/IIOYEHUE NMUTAaHUA MOKa3aHa Ha pUCyHKe 6.1:

——P»  Mogxniouenme kabeneit

v

BbinonHeHne NpoBepkun NOAKMIOYEHNSA
kabenew cornacHo pasgeny
«YCTaHOBKa N 3NEKPOMOHTaX»

v

MpoBepka Hannuusa
CUIMOBOIO HaMpPsHXeHUs

v

BkntoyeHve
ny

v

3aropaetcs akpaH Het

v

3amblkaHue pene Het

v

3HayeHne no OTo6paxeHne
ymonuanumto 50 'y 4acToThl

v v

Pa6oTa [Nownck HencnpasHOCTH

OTkas

PucyHok 6.1. MocnegoBaTeNlbHOCTb BK/IIOYEHUSA NUTaHUSA Npeo6pa3oBaTens 4acToThl
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7 dKcnnyaTauuda m nyckoHanagka

7.1 O6wue cBegeHUs O NaHeNnm ynpasneHus

7.1.1.

BHewWwHMIn BUA, NaHeNnu ynpasBneHusa

VA
(- 3
B o@ o@ o@ o@
RUN/PRG F/R LOC/REM FAULT Hz A \' PEMYNATOP ‘
O o o o O o o
MHOMO®YHKLIMOHANLHAS
KHOTKA A H NEPEKTIOYEHVE ‘
KHOTKA
MPOFPAMMMPOBAHMST [ yveT— ‘
PABOTA
4ﬂ OCTAHOB ‘
BBEPX ) j’ BHU3 ‘

PucyHok 7.1. BHeWWHUI BUA NaHeNm ynpaeneHusa

MaHenb ynpaBreHUsa aBNseTc OCHOBHbLIM MHTepdENCOoM A9 B3aUMOOEeNCTBUSA Mofib3oBaTenda ¢ npeobpasosa-
TeneM YyacToTbl. MaHenb ynpaBneHWs No3BonsgeT HacTpamMBaTb NapaMeTpbl, OTO6paXkaTb U3MEepPEHHbIe
npeobpasoBaTesieM CUrHasbl, 3arMycKaTb M OCTaHaBMBaTb NpeobpasoBaTeslb YacTOTbl C MOMOLLbIO KHOMOK
naHenum. PyHKUMKN KarKoon KHOMKM NpuBeneHbl B Tabnuue 7.1,

KHonka

Ta6nuya 7.1

Tabnuua GyHKLUUM NaHeNu ynpasneHusa

HasBaHue

KHomMka nporpamMMmpoBaHus

DyHKLUUSA

Bxoa, vnu BbIXOA U3 peXxxuMa KOHPUrypaumm napamMeTpos

KHoMKa HacTponKmn

Bxop B noaMeHIo Unuv noareep)xaeHMe BBoda AaHHbIX

KHonka BBepXx

MN3MeHeHne gaHHbIX UNn Koga beHKLI,VIVI B CTOPOHY yBennyeHuna

KHoMKa BHU3

MN3MeHeHWe gaHHbIX UK Koga GyHKLUU B CTOPOHY YMEHbLLUEHUS

KHonKa nepeknovyeHuns

MOYHO MCMonb30oBaTb Kak HaCTpOl;IKa 6UTa U3IMEHEeHUa OaHHbIX UK ang
nepekn4yeHe NnapamMeTpos, OTO6pa)KaeMbIX NaHesnblo yrnpaBieHUdA

MHorodyHKLMOHaNnbHas KHomMKa

Mo)KHO 3anporpaMMmnpoBaTh AN NePEKTIOYEHUSA B TONUYKOBbIN PEXUM,
60 TOPMOXKEHUSA BbIGEIOM, TGO TOPMOXKEHUS C 3aaHHbIM BPEMEHEM.
CBO6GOOHOIro OCTaHOBa UMM 6bICTPOro octaHoBa. MYHKLUUA KHOMKM 3agaeTcs
napameTtpom F7.02.

KHonka 3anycka

B MeCcTHOM peXxnMe KHoMKa Ucronb3yeTcsa AN nycka npeobpasosaTtens
YacToThbI.

KHonka octaHoBa/ c6poca

OcTaHoB paboTbl UM c6poc oTKasa

PerynaTtop

Mpu HacTpolike NapamMeTpoB BpalleHWe perynaropa nossonaeT
YyBeNMYMBaTb UMM YMEHbLLATb 3HadeHue. MNpu HaXkaTUKM Ha perynaTop
Bbl6paHHOE 3HaYeHWe noaTBep)KaaeTcs.
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MoMUMO GYHKUUU KaXKOoM KHOMKM, CYLLLECTBYIOT GYHKLMM KOMBUHALMU KHOMOK, KaK MOKa3aHo B Tabnuue 7.2.
Ta6nvua 7.2
DYHKLUMUU KOMBUHALUU KHOMOK
CoyeTaHue KHOMoK HasBaHue DyHKUUA

BnoknpoBKa KHOMOK BbIMNO/THAETCH B COOTBETCTBUMU

BnoknpoBKa KHOMokK o
C HacTponkamMu napameTtpa F7.01

Pa36n10KMPOBKa KHOMOK Pa3610KMPOBKa KHOMOK yrnpaBneHus

KHomnka caMonpoBepKU naHenu BbinonHeHue (byHKLLMI/I CaMOonpoBepKU NaHenn

7.1.2 OnucaHuWe cBeToaAMOAHOIro LMdpPOBOro UHANKaTOPa N MHAMKATOPHbIX Namn

Ha cBeToamnogHoOM naHenm ynpasneHunda npeo6pa3OBaTer|q YaCTOTbl PACMoOSIOXKEHbI NATb 8-CErMeHTHbIX
CcBeTOoOAMNOOHDbIX LLVId)pOBbIX MHOWKATOPOB, 3 HAMKATOpa eANHUL, U3MepPEHNA N 4 NMHOMKATOPA COCTOAHUA.

LLMd)pOBOVI NMHOUKATOP MOXeT OTOGpa)KaTb CUIrHanbl COCTOAHWA, KOObl MEHIO, MapaMeTpPbl dDyHKLI,MOHaJ'IbeIX
KOO OB, KOObI aBapvn?lelx CUrHanoB U T T. 4.

CooTBeTCTBUE Mexay MHAMKaumen (cumeonamMmn/umndpamm) n pakTUHECKUMU aHHbIMU NPUBEAEHbI
B Tabnuue 7.3.

Ta6nuua 7.3

CooTBeTCTBUE MeXay MHAuKaumen (cuMeonamu/undpamm) n pakTMHeCKUMU OaHHbIMU

CeBeToauon-

3nauenme | CBEToAMom- | o . | CBetommon- | . . | CBeToauon-

3HayeHune
MHOUKaTop MHAUKaTop MHOUKaTOp WUHAUKaTOp

i) ° B A L | =) s
= ! b ° J : L T
= ? C c L : £ t
3 : c c i N U ‘
4 ‘ d d N " o v
5 § E ; i) ° ] v
=) ° E f o ° B. -
i ’ O ° H i B. °
B ° H " 9 a B

=) ° b " C r b. ‘

MHanKaTopbl eOUHUL, U3MEPEHUS COOTBETCTBYIOT 'y, A, B 1 ApyrumMm eanHULAM U3MeEpPEHUS, KaK MOKa3aHo Ha
pUCyHKe 7.2.

WHaukarop 3HauyeHune

Yacrora, Iy

He |
YacTtora, 06/M1H
A Tok, A
v

A+V OTHoLeHve B %

HanpspkeHue, B

PuUcyHoK 7.2. UHOUKaTOpbl eQUHUL, U3MepeHNs U UX KOM6GMHaUUmn
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MpenycMoTpeHo YeTblipe MHOMKaTopa cocTossHUA. COOTBETCTBME COCTOAHUSA MHAOMKATOPA COCTOSTHUIO
obopynoBaHMA oNncaHo B Tabnuue 7.4.

CBeTOBOW UHAUKATOP

OnuncaHne MHAMKATOPOB COCTOSAAHUS

| CocTtosiHue UHOUKaToOpa |

Ta6nuvua 7.4

Tekyliee cocTtossHue npuBonanpeoGpa3oaa'rem1 YacTOTbl

NHankaTop paboyero BKIL. Pabora
coctosiins RUN/PRG BbIK/I. MRy
MHAMKaTOp HanpaBAeHUs BKIJ1. BpalueHue B HanpaBieHUM No yMonyaHuio
AsvxkeHus: F/ R BbIKJT. BpalleHne B 06paTHOM HaMpaBAeHUN
BKIJ1. MeCTHbIN peXxnM yrpaBneHusa
Pexxnm pabotbl LOC/REM BbIKJ1. OVNCTaHLMOHHbBIN PEXMM yNpaBlieHUs
Mwuraet MonyyeHne KoMaHA Yepe3 NPOMbILLNEHHbIN HTepdenc
BKJ1. MpucyTcTBYyeT OTKa3
NHankauma oTkasa FAULT
BbIKJ1. MNcnpaBHoe cocToaHMe

7.1.3 NHQMKaTopbl NaHenu ynpaBneHus

MHOMKaTopbl NaHenu ynpasneHusa 0To6pa>+(a10T NMHOUKaUUNIO NapaMeTpoB COCTOAHNA OCTaHOBa, pa6OTbI n
pefakTnpoBaHusa napamMeTpoB. OnNncaHmne NHOnKaumMm cocToaHMUA NpUBEeOEHO B Tabnuua 7.5.

NHAaUKaToOp cocToAHUSA

MHOuKaTop NapaMeTpoB
ocTaHoBa

OnuncaHue MHAMKATOPOB COCTOSAHUS

| OonucaHue

MHOUKaTOp aKTUBEH, Koraa npeobpasoBaTesib YacToThbI
HaxoauTca B COCTOSAHMM ocTaHoBa. KHonka SHIFT
(MepekntoveHmne) NO3BONSAET LMKITNYECKU NepeKtoYaTbeca
MeXay napaMeTpaMm COCTOSIHUSA OCTaHOBaA.

Ta6nuua 7.5

| CBs3aHHble napaMeTpbl

MNapamMeTpbl cocToAHUA
OCTaHOBa onpeaenaiTcs
napameTtpom F7.07.

MHOuMKaTop napamMeTpoB
paboTbl

Korpa npeobpasoBaTesib YacTOTbl NepexoamT B pabouee
cocTosiHMe, Ha NaHenu 3aropaetca nHankatop RUN/PRG
(Pa6oTa/lMporpamMmnpoBaHue), HaukaTop F/R (npsamoe/
ob6paTHOe BpalleHMe) 3aropaeTcsl UM racHeT B 3aBUCUMOCTH
OT TeKyLLero HanpasneHus BpaweHua. KHonka SHIFT
(MepekntoyeHmne) MO3BONAET LIUKITMYECKM MepeKtoYaTbes
MeXkay napaMeTpaMu COCTOAHMUA PaboThbl.

MNapaMeTpbl cocToAHUSA
paboTbl onpepensoTcs
napameTtpamm F7.05 n F7.06.

NHanKaTop oTKasa

Mpu o6Hapy>eHUU CUrHan HeUCNPaBHOCTU, Mpeobpa3oBaTesb
YacToTbl MepexogmT B COCTOAHME OTOBpaXKeHUa curHana
OTKa3a, B 3TO BpeMs 3aropaetca nHgmkatop FAULT n
oTobparkaeTca Ko HeUCNpPaBHOCTU. COHPOC OLLNBKU MOXKHO
BbIMNOSIHUTb C MOMOLLbIO KHOMKM STOP Ha NaHenu ynpasneHus,
C NOMOLLbIO MOAAYM CUTHANa Ha LMdpPOBOM BXo4 UMK C
MOMOLLbIO MPOMBbILWAEHHOIro NPOTOKona. Ecin HencnpaBHOCTb
COXpaHseTcd, TO Kof, OTKa3sa 6yaeT no-npexHemMy
oTo6parkaTbcd Ha gucrnee.

MNapamMeTpbl cocToAHUA
OTKasa MOXXHO
NpocMaTpMBaTbC MOMOLLbIO
napameTpos FE.O6-FE.12.

PepakTupoBaHue
napameTpoB

B COCTOAHMM OCTAHOBA, PaboTbl UMM OTKasa HaXXMUTe

KHonKy PRG (MporpaMmmMmnpoBaHme) anga Bxona B

PeXXUM pefaKTUpoBaHUA NapaMeTpoB (ecnu ecTb

rnaposb nonb3oBaTesns, CM. onncaHme F7.00), pexxum
penakTUpoBaHUS oTobpaXkaeTca B BUAE TPeXypPOBHEBOIO
MeHI0, MocneaoBaTe/IbHOCTb OENCTBUIN ANA 3a4aHUS 3HAUYEHUS
rnapaMeTpa: BblbUpaeTca HoMep rpymnnbl NapamMeTpos,

3aTeM HY>XHbIW MapaMeTp B MeHIO BTOPOro YPOBHSA U Aanee
N3MeHseTcqa 3Ha4YeHne napameTpa.

Bce napaMeTpbl, LOCTYMHble
ONA peoakTMpoBaHUA
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7.2 NMpuMepbl paboTbl NaHeNun

C noMoLLbio MaHeNnn ynpasrieHUa MOXHO BbIMOMHATb pasfindHble onepaunm c npeobpasoBaTeneM, Takme
KaK U3MeHeHMe NnapaMeTpoB, U3MeHeHMe 3aaHHOM YacToTbl, 6/TOKMPOBKa U pa3blioKMpPOBKa KHOMOK, BBOA
M HacTpoWKa Maposis nonb3oBaTens , MOHUTOPUHT NapaMeTPOB COCTOSHMA PaboThl U T.4. , NepeuncnInm
cooTBeTCTBYlOLWME MPUMEpPbI:

MpuMep 1: YTeHUEe NapaMeTpPOB, AOCTYMHbIX TONIbKO AN YTeHUs

HekoTopble napaMeTpbl 4OCTYMHbI TOMTbKO OJ1F YTEHUSA U He MOTyT 6bITb U3MeHeHbI. B kayecTBe npuMepa
PacCMOTPUM YTEeHMeE 3HAYEHUS TEKYLLETO HaMPSAXXEeHUS LUMHbI MOCTOAHHOIo ToKa Fd.16. MocnegoBaTenbHOCTb
OeNCTBUI NpeacTaB/ieHa Ha pUCyHKe 7.3. YTeHMe apyrnx napamMeTpoB, AOCTYMHbIX TOMIbKO ANS YTEHMUS,
BbIMO/IHAETCH aHaNOrMYHbIM 06pPa3oM.

CMMBOJSIOM " "' B MUHCTPYKLMAX HUYKE OTOBpaXkaeTca MUraHMe MHAMKaTopa.

CocTosiHWe oxuaaHus MeHto NepBoro ypoBHsi WNameHeHre MeHto BTOpOro ypoBHs

Mwuraet 50,00 'y Haxats PRG pynna FO 3HaueHns A Fd.00
N1/ \I/ (Nporpaw- N1/ I/ Haxars SET N2
| Muposaniie) F O Haxato A Fd (Hactpoiika) Fd OO
. < > > P .
/ I\ / I\ /N Haxate ¥ /1N HaxaTs PRG /1IN
(Mporpam- A
MUpoBaHue)
Haxato A Haxate W
A
Haxatb SET \l/ \I/ Haxatb SHIFT \1/
(Hacrpoiika) Haxate A (MepekntoyeHme)
523 Fd.16 Fd.06 » Fd.06
. Y . .
Haxars PRG VAR Haxate W /1N /1N
3HaueHue napameTpa:  (Mporpam- WameHeHve sHaueHns N3MeHnTb nonoxeHme MameHeHne
523 sHaueHns A

BbIGOPa HaXXaTUEM KHOMKM
SHIFT (MepeknioyeHne)

MUpoBaHue)
pMcyHOK 7.3. anMep NpoCMOTpPa NapaMeTpoB, AOCTYMNHbIX TONTbKO ANA YTeHUd

ECnn B COCTOSIHUM OTOBpa)keHUda napameTpa HM oauH 6UT NapaMeTpa He MUraeT, 3TO O3HAYaeT, YTo NapaMeTp

He MOXXET 6bITb U3MEHEH, BO3MOXXHble MPUUYUHbI 3TOrO cneayLme:

» Bbl6paHHbIM NapaMeTp aBNaeTca NapaMeTpoM g YteHus. K napamMeTpaM Ong YTeHUsa oTHOCATCHA CUTrHanbl,
rnapaMeTpbl 3anncu onepauum U T. g;

» Bbl6paHHbIM NapaMeTp HEe MOXKET 6biTb U3IMEHEH B paboyeM COCTOAHUU, 19 U3MEHEHUd napameTpa
Heo6X0AMMO OCTAaHOBMUTb YCTPOMCTBO. HanpuMep, pexxmuM ynpaBneHuns apuraternieM MoXeT 6biTb MU3MeHeH
TONbKO B peXMUMe OCTaHoBa.

» [MapaMeTpbl 3alLULLEHDbI OT U3MEHeHUd, B NapameTpe F7.03 ycTaHOBMEHO 3HaueHue 1 unm 2. 3To Heobxogmmo
019 3alMTbl NAapaMeTPOB OT HECAHKLUMOHUPOBAHHOIoO BMeLlaTesbCcTBa. NMogpobHee cM. B OnNMcaHnm
napametpa F7.03.

MpuMmep 2: UsMeHeHUe napaMeTpoB

PaccMoTpuM npuMep naMeHeHus yctaBku 4actoTbl FO.05, nameHmnm yctaBky ¢ 50.00 'y, Ha 30.00 Iu.
MocnepoBaTeNnbHOCTb OENCTBUM NpeacTaBneHa Ha puc. 7.4. UaMeHeHUe gpyrmx NapaMeTpoB BbIMOHAETCA
aHaNorM4yHbIM 06 pasom.

CocrosHne
oXupgaHus

MeHto nepeoro
YPOBHSI

MeHto BTOpOrO
YPOBHSI

M3ameHeHve

3HaueHne

Muraet 50,00 'y HaxaTs PRG pynna FO Fd.00 svaverms AV napamerpa: 50,00
(Mporpaw- Haxatb SET T/ | Haxars SET
M Al MUpoBaHue) ML (Hactpoiika) FO 06 Haxats A F O O 5 (Hactpoiika) 50 Ob/
(] . . . | .
g\ 71N AN Haxats PRG /N Haxats W A ' /IN
(Mporpam- Haxatb PRG
MUpOBaHUe) (Mporpaw-
MUpOBaHe)
Haxatb SHIFT
(MepekntoyeHue)
I/ :'|Ha>KaTb SE‘)r 1/ v \I/ | Haxas SET [\]/ v I/
lacTpoiika Haxatb (HacTpoiika) Haxatb
3000 FO.05« ™" F0.06 «™™- 30.00 <= 50.
/I\ /N /1IN /N /1\
Haxats PRG Haxats A - Haxats A
MNapameTtp (Mporpam- MposepuTs Haxatb SET (Hactpoitka) WNameHeHve WN3meHuTb
unamereH Ha: 30.00  myposanme) V3MeHEHHbIA 1 BBECTM Cieytollee svaverns AV nonoxekue BbiGopa

napametp

3HauveHune

PucyHok 7.4. NpnMep nsMeHeH1a napamMmeTpa
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MpuMep 3: USMeHeHMe ONMOPHOro 3HaYEeHUSA YacToTbl paboTbl

Mocne BKNoUYEeHUa NUTaHUA NpeobpasoBaTesid ONopHOE 3HaYeHUe YacToTbl MOXXHO U3MEHUTb C MOMOLLbIO
KHOMOK MaHenu ynpasneHusa a unu v. na nameHeHusa yactotbl ¢ 50,00 'y go 40,00 Iy BbIMOAHUTE
rnocrnenoBaTeNbHOCTb AENCTBUN, MpPeacTaBfieHHYo Ha puc. 7.5.

Haxuvate A Y ansa HeT noaTsepaeHns B TedeHne 1 MUHYTBI
CocTosHM1e oxvaaHus Mepeitt B pexum nocneoBaTenbHOro U3MeHeHMs! Mpu OTCYTCTBUM APYTUX AEACTBUIA, BO3BpaT
MuraeT 50,00 Iy W3MEHeHs 3HaYeHns 3HaveHus B PEXUM OXUaHUS 63 BHECEHNS U3MEHEHUIA
H A
SI / d/ a>KaT|:,v NP Haxatb v yaepxwvBatb A \/ \/ \/
0.00—™ 50.00 40.00 50.00
» » »
° * Haxatb v ynepxvsate W ° o
IV /1IN /1IN /1IN /IN /1IN

4 CocrosiHne oxnaaHus

Muraet 50,00 Iy

Haxatb SHIFT

(Mepexnioyerne) Haxatb SET (Hactpoitka)
A v
Haxats A Haxatb SET

5000 40.00 — "=+ 40.0(
* Haxate W C d o

/N /N JIN /I

13MeHUTb nonoxeHne Vi3ameHeHme 3HaueHns MapameTp n3MeHeH Ha:
BbIGOpa HaXaTuem KHOmMku 40.00

SHIFT (MepekntoyeHue)

PucyHok 7.5. NpnMep naMeHeHMa ornopHoOro sHa4eHMS 4YacToTbl

ﬁ Ecnun B TeyeHune 2 ceKyHA nocne NaMeHeHUsa 3Ha4eHMS YCTaBKM YacToOTbl HE Ha)KaTa KHOMKa
SET (HacTpowka) ons noaTBepXXaeHus 1 He BbIMOSTHAKTCA HUKaKne gpyrme aemncreug,
BHuMaHuMe! nponsonaeT BO3BpaT B COCTOSIHME OCTaHOBa 6€3 BHECEHUS M3MEeHEHUN.

MpuMep 4: BNOKMpPoBKa U pa3boOKNPOBKa KHOMOK

BnoknpoBKa 1 pa3boKMpoBKa KHOMOK NPOU3BOAUTCS € NoMolLLblo NapaMeTpa F7.01. B kadecTBe NpuMepa

[PacCMOTPUM MPOLLEeCC HAaCTPOMKM MPU 3Ha4YeHUM NapameTpa F7.01=1, ynpaBneHne NoHOCTbIO 3a6/TOKMPOBAHO,
KaK MoKa3aHo Ha PUCYHKe 7.6.

BrokupoBka kHomok 1: Haxatb SET
Bbibpath BCA NaHerb ynpasreHns (Hactpoiika)
napametp F7.01 3abnokupoBaHa n 3atem PRG
[77] Haxatb SET T Hasxars A T Haxatb SET T M(Ep%ir;):v’re-)
(Hactpoiika O (Hactpoiika F 7 O 2
F7. =% F7.02— L
I\ /1N /N / 1\
Yepesz2 ¢
T Haxate PRG 17
Uepea2 ¢ (Mporpammuposatue) u W -
F < U n LO C F 7. O 2 3abnokMpoBaHbI
/1N / I\
Pa3bnokvpoBka kHoMok Bce kHonkv 3a6nokvpoBaHb!
3aBeplUeHa o cbpoca nuTaHns
v pa3bnokvpoBKy
PucyHok 7.6. MpuMep 610KUPOBKM NaHenu ynpaBneHus
A Ecnu napameTtp F7.01 yCTaHOBMEH B COCTOSIHUE BTOKUPOBKMU, MaHeNb yrpaBneHuma

B ' 6J'IOKMpyeTCF| KaXKabln Pa3 Npu BKNKOYEeHUN NMUTaHNA npeo6pasoBaTer|q 4acCTOoThbl.
HUMaHUMe:
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MpuMep 5: ycTaHOBKA Nosnb30oBaTe/IbCKOro napons

[Ona npenoTepalleHns HeCaHKLMOHUPOBAHHOIO U3MeHeHMd NapaMeTpoB NpeobpasoBaTtesib HacToThl UMeeT
dyHKLUMIO 3aWLmMThl MaposieM. Ecnu ana napameTtpa F7.00 ycTaHOBNEHO 3Ha4YeHMe, OT/IMYHOE OT HyJd, TO 3TO
naponb nonb3oBaTtens. MNpu Bbixoae 13 peXxxmMma pefakTMpoBaHUSA NapaMeTpoB 3allmMTa akTuBupyetca. MNpu
MOBTOPHOM HaXaTum KHomnku PRG (MporpaMmmMmmnpoBaHMe) onga Bxoaa B PeXXUM peOaKTUPOBaHUA NapaMeTpoB Ha
aucnnee oto6pasuTtca "0000".

B kauecTBe NpmmMepa paccMOTPUM YCTaHOBKY Napona nonb3oeartens «1001». NocnepnoBaTebHOCTb AENCTBUIN
npeacrasneHa Ha puc. 7.7.

IMpu oTcyTCTBUM Napons

Beibpath oTobpaxaetcs
napametp F7.01 3HaueHmre «0000» napons 1001
Haxate SET Haxatb SHIFT
F 7 OO (Hacrpotika) o OOOO Haxats A 1 OOO (I'Iepekmoquma 1 OOO Haxate A 1 OO 1
/IN 11\ [\ 1IN\ /N
Haxatb SET
(Hacrpoiika)
Haxatb PRG Haxatb PRG A
Bosspar 1/ l/ (Mporpam- \!/ (Mporpam- NIV -
oS SO. bo MUpOBaHHE) F 7 MMpOBaHMe) F 7 . 0 1 epe3 2 ¢ P. S Et
orpar /1IN /N /N /N
Maponb ycnetHo BBefeH
Haxatb PRG
(MporpamMmmupoBaHue)
Beectn
\1/ npaBUnbHbIA \1/ Haxatb SET N Haxatbe SET NI/
OOOO naponb 1 O O (HacTpoiika) - F7 (Hacrpoiika) F 7 O O
/ I\ /1N /1N / 1\
Haxatb SET
(Hacrpoiika)
\l/ Haxatb SET v/ NI/
F 7 O 1 Yepes 2 ¢ P S Et (Hacrpoiika) 200 1 Hawars A\ 1 OO 1
TN : /i~ /N

YcTaHoBUTb

Maponb ycnewHo
N3MeHeH

F7.01

AN

Yepes 2 ¢

P.CLr

Haxatb SET
(Hacrpoiika)

Maponb
M3MeHeH
Ha 0000

Maponb yaanex

PucyHoK 7.7. lpnMep yCTaHOBKMU MOJ1Ib30BaTENbCKOIro naposns

0000

/N

A\

BHuMaHue!

» [Mocne c6poca naponsa nonb3oBaTend oH BCTyNaeT B CMYy Cpas3y Mnocre Bbixoda U3
peXxuMa pefaKTUpoBaHUa NapaMeTpoB

» Ecnu nocne npaBu/bHOrO BBOAa Napond B TeYeHue 2 MUHYT He ByaeT Npom3BeaeHo
HUKaKUX OeNCTBUN, yCTPOMCTBO 6yaeT NMoBTOPHO 3ab6/10KMPOBaHO.

» Ecnu Bbl 3a6b111 Naposib, 06paTUTECH B CNY>KBY TEXHUYECKOMN NMOoaAePIKKU.
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MpuMep 6: NMpouecc HAaCTPOMKU LeCTHagUuaTe pUYHbIX MapaMeTpoB

Mpw oTo6paxKeHUU Ha LMPPOBOM MHOMKATOPE WeCTHaaUaTePUUYHOro 3HaUeHMa NpoBepbTe NapaMeTpbl
COCTOAHUA PaboTbl C MoMoLLbio MapaMeTpa F7.05, a UMeHHO BbIXOOHYIO YacToTy, YCTaBKY YacToTbl, HanpaXeHue
LMHbI MOCTOAHHOIO TOKa, BIXOOQHOM TOK, 06paTHYto cBA3b MUO-perynatopa M HOMep UCMob3yeMoro cerMeHTa
MJK.

MocKonbKy 6UTbl He 3aBUCAT ApYyr OT Apyra, Heo6XoAMMO YCTaHOBUTb 3HAYEHUS KaK eQUHML, TaK U OeCATKOB,
COTEH U TbICSIY COOTBETCTBEHHO. [1pUY 3TOM CHa4vana onpepengeTca 6MHapHoOe 3HayeHWe KaXKaoro 6UTa, a 3aTeM
6UHapHoe Yncno npeobpasyeTcs B LUeCTHagUaTepuU4Hoe Ymncno. MpeobpasoBaHne BUHAPHbIX 3HAYEHUM B
LecTHaguaTepuyHble NpencTaeneHo B Tabnuue 7.6.

Ta6anua 7.6

Tabnuua cooTBeTCTBUSA GMHAPHbIX 3HAaYEHUN U LUEeCTHAALATEPUYHbIX 3HaUEHUN

BuHapHble 3Ha4YeHus LllecTHaauaTepuUYHble 3HaYeHUa

(oTo6pakeHne Ha cBeToAUuoAe-uHAUKaTope)

0 0 (] (0] (0]
0 (0} 0 1 1
0 0 1 (0] 2
0 (0} 1 1 3
(0] 1 (] (0] 4
0 1 (0] 1 5
(0] 1 1 (0] 6
0 1 1 1 7
1 0 (] (0] 8
1 (0} (] 1 9
1 0} 1 (0] A
1 (0} 1 1 B
1 1 (o] (0] C
1 1 (] 1 D
1 1 1 (0] E
1 1 1 1 F

Ha naHenu ynpaBneHua cBeToanonaMm oTobparkatoTcs paspsaabl TbiCAY, COTEH, OECATKOB UMY €OUHULL.
CooTBeTCTBUE BUTOB NMpencTaBneHo Ha pUCyHKe 7.8.

Paspsag Paspsag Paspsag Paspsag
ThiCSY CoTeH [ecsaTkoB eavHnLL
BuT 12: ycTraBka KpyTsLlero MoMeHTa But 08: yctaska MU-perynatopa BuT 04: BbIXOAHOW TOK But 00: BbIXOAHaA YacToTa
But 13: atan MNK But 09: o6paTtHan casb MUI-perynatopa BunT 05: pabouas ckopocTb BpaLleHua Byt 01: ycTaBKa yacToTbl
But 14: HacTpolika KpyTSLLIero MoMeHTa But 10: coctoaHne Bxof0B BuT 06: BbIXOAHAA MOLIHOCTL Byt 02: HanpskeHWe WnHbI
But 15: peseps But 11: coctoaHme BbIXxOAOB Byt 07: BbIXOAHOW KPYTALLMIA MOMEHT But 03: BbIXOAHOE HanpAXeHne

PuUcyHokK 7.8. CxeMa COOTBETCTBUSA GUTOB AUCNesa NaHeNu ynpaBneHusa
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HacTpoika pa3psaa eAnHUL, CBETOANMOAHOINO UHAUKATOpa:

Ecnu TpebyeTca oTo6paXKeHMe BbIXOAHOM YacTOTbl, ONOPHOM YacTOTbl M HaMPSAXXeHUA LMHbI MOCTOAHHOIO
TOKa, KoTopble onpegenatTca 6utamMm 00, 01 n 02, paspsan egmnHuL, cooteeTcTByeT 0111, B LLUECTHaAUATEPUYHOM
NcYNUCNEeHUM 3To 7, NO3TOMY B NapamMeTpe F7.05 paspsan eanHUL yCTaHaB/IMBAETCA paBHbIN 7.

HacTtpoiika pa3psaaa AecATKOB CBETOAMOAHOIo MHAMKaTopa:

OTob6parkeHue BbIXOOHOIO ToKa onpependaeTca 6uToM 04, paspan aecaTko cootBeTcTByeT 0001, KOTOPbIN
B LWecTHaguaTepudHoM dopMaTe npeobpasyetcs B 1, No3ToMy B NapameTpe F7.05 pa3pan AecAaTKoOB
yCTaHaBNMBaeTcs paBHbIN 1.

HacTtpoika paspsaa coTeH cBeToaMoaHOro MHAMKaTopa:

OTo6parkeHUe 3HadYeHunsa obpaTHou cBasm NMUO-perynatopa onpegensaetca 6utom 09, paspsan coTeH
cootBeTcTBYeT 0010, 4TO B LIECTHAAUATEPUYHOM UCHUCTIEHNN PABHO 2, MO3TOMY pa3psig COTEH B NapaMeTpe
F7.05 yctaHaBnuBaeTca paBHbIN 2.

HacTtpoiika pa3spsaa Tbica4 CBETOAMOAHOIo UHAMKaTopa:

Mpu HeOBXOAMMOCTU OTOBPAXKEHUA HOMEepPa UcMoNb3yeMoro cermeHTa MJIK, KoTopbl onpepenaeTca 6UToM 13,
Ons paspsana Tbicay ucnonbsyeTtcs umopa 0010, UTo B LLIeCTHaaLaTEPUYHOM UCHYUCIEHNU PaBHO 2, MO3TOMY ASia
pa3psga Tbicad B napameTtpe F7.05 ncnonb3lyeTtcs 3HadveHUe 2.

TakuM ob6pasoMm, a9 oTob6parkeHUsa Bcex nepevymncrieHHbIX Bbille 3HadeHn F7.05 ycTtaHoBNeH Ha 2217.

MpuMep 7: KOHTPOb NapaMeTPOB COCTOSIHUSA PaboTbl

Mpu oToBpaXkeHUKM COOTBETCTBYIOLLLEro 3HAaUYeHMA NapameTpa rpynnbl Fd naHenb ynpaBneHmna obHoBngeT
TeKyllee 3Ha4YeHMe B peaslbHOM BPEMEHMU, MHTEPDENC MaHeNM NO3BOJIAET KOHTPOSIMPOBATb 3HAYEHUS
rnapameTpoB. B 4acTHOCTU, MOXXHO MPOCMaTPUBaTb TaKMe NMapamMeTpbl paboTbl, KaK BbIXofHaa 4acToTa, ONOpHoe
3HaYeHue YacToTbl, HANPsSH)KeHMe LNHbI MOCTOSHHOIO TOKa, BbIXOAHOM TOK, 06paTHasa cBa3b MUNO-perynatopa m
HOMep ucrnosiblyeMoro cermeHTa MNJIK.

[na Bbibopa oTo6parkaeMblxX 3HAYEHMIN HEO6XOAMMO HAacTPOUTb NapamMeTpbl F7.05 u F7.06. B npumMepe
6 0OCTaTOYHO YCTaHOBUTb 3HaveHue 2217 ana napametpa F7.05 n 3HadyeHmne 0000 gna napameTpa F7.06.
MocnepoBaTeNnbHOCTb AENCTBUM NpeacTaBneHa Ha puc. 7.9.

OtoBpaxeHue paboynx napameTpoBs:

CocTosiHVe OXVAAHMS. Pa6ouas yacTota: BBecTi HoMep rpynbl BbIXO[JHAst 4aCcTOTa, YCTaBKa YacToThl, OtobpaxeHue pabounx napameTpoBs:
Muraet 50,00 'y Haxatb RUN (Pa6ora), 50,00 'y napameTpos F7.05 HanpsiKeHUE LLUMHBI U BbIXOAHOM TOK BbIXO/IHas 4acToTa, yCTaBKa YacToThl
Y ‘ ocTasuTb B pabote \1 /| Haxarb SET \ 1/ \l/
50 OO Ha HEKOTOpOe BpeMst 5 O OO F7 O 5 (HacTpoiika) OO 1 7 i3aMmeHeHMe napameTpa 2 2 1 7
» » » »
/1IN /1N /1IN / 1\ /1IN
Haxatb SET
(HacTpoiika)
Haxatb SHIFT

(Mepexkniodetute) Haxatb PRG NV, Haxatb PRG <7
Otobpaxaercs < (Mporpammyposatve) (MporpamMmmupoBaHue)

eaaaeors | 50,00 14995 «<—— F/ « F7.06

C nopicBeTKOM 1\ 7/ IN

A OrtoBpaxaetcs paGoqaﬂv Haxatb SET (Hactpoiika),
yacrora (Iu) ¢ nopcBeTKoN UTOBLI BBECTY Crieaylolliee
Haxatb SHIFT 3HaueHne
(Mepekntoyerme)
A Haxatb SHIFT Haxatb SHIFT Haxatb SHIFT
IpoBepuTL NapameTpl (MepexnioueHue) (MepekntoyeHue) (MepekntoyeHue)
paboTbl LIKIMHECKUM 47 8 O O O O 1
nepexnioveHrem SHIFT < . < O
(Mepekntoyerue)
HanpsixeHue WiuHbI: BbixoaHo ToK: O6patHas casasb MUA-perynsTopa: OrtobpaxaeTtcst
oTobpaxaeTcs Hanpskerue (B) oTobpaxaeTcs cuna Toka (A) oTobpaxaloTcst HanpsikeHue (B) ucnonb3yemblit cermeHT MK
C noaceeTkon C noaceeTkon 1 cuna Toka (A) ¢ noAcBeTkon 6e3 noacBeTkN

PucyHok 7.9. MpuMep nocnepoBaTeflbHOCTU AeACTBUI A9 KOHTPOJIA NapaMeTpOoB COCTOAHUSA pa6oThbl
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7.3 OCHOBHble NapaMeTpbl U Npouecc NepBUYHOM HacTpouku MY

7.3.1 OCHOBHbIE NMapaMeTpbl

Huke NpuBeaeH NnepeyeHb NapaMeTPOB, HACTPOMKA KOTOPbIX Heo6xoaMMa A9 KOPPEKTHOM paboThl
npeo6pasoBaTtenis 4acToThl

Ta6nunua 7.7
MepeyeHb OCHOBHbIX NapaMeTpoB

3Ha4veHue no

MNMapameTp | HasBaHue ATpu6yThl | Moppo6Hoe onucaHue napameTpa yMOnuaHmIo
F0.00 Bbi6op pexxmma o 0: BEKTOPHOE ynpaBfieHune 1
’ yrnpaBneHusa 1: ckanapHoe ynpasneHue
0: KHOMOYHOE ynpaBfieHne
Bbli6op kaHana ang
FO.01 e O 1: yrnpaBfieHue ¢ MoOMOLLbIO BXOAOB/BbIXOOO0B (0}
Y 2: ynpaBneHue Yyepes NMpOoMbILLIIEHHbIV NPOTOKO
O: undpoBoe 3agaHmne
1: ABX1
2:ABX2
3. pe3eps
F0.02 BbiGop MCTOHHVIKa O 4: pesepB 0
OCHOBHOM YacTOThbl
5: MHOrocTyrneH4aToe 3agaHue 4acToThl
6: BCTPOeHHbIN MJ1K
7: M O-perynupoBaHune
8: 3a4aHMe Yepes NpoM. NPOTOKON
FO.05 LindpoBasa yctaBka O FO.09 - F0.08 50,00 I'y,
O: HanpaBfeHWe Mo yMON4YaHuio
HanpaBneHue
FO.06 O 1: BpalleHMe B 06paTHOM HanpaBieHUmn (0]
BpalleHMsa aBuratensa
2: BpallleHWe B 06paTHOM HarnpaBfieHMe 3anpeLieHo
FO0.07 BbixogHas 4acTtoTa (@) FO0.08 - 600,00 I'y 50,00 'y,
FO0.08 OrpaHun4yeHue 4acToTbl O FO0.09 - FO.07 50,00 'y,
Fo.og9 | Hwxnmi npenen 0,00 My - F0.08 0,00 Iy
paboyei YacToThl
FOJ4 |Bpems pasroHal @) 0,0-6500,0 ¢ Cornacko
Mopenu
FO.15 BpemMsa TopMoXkeHus 1 O 0,0-6500,0 ¢ COMEEE
Mopenu
0: owmbKa
1: ynanuTtb Bce 3anucu o6 oTkasax
2: BOCCTaHOB/IEHUE 3aBOACKMX HACTpOeK(Kpome
napamMeTpoB gBuraTesns)
3: BOCCTaHOB/IEHUE 3aBOACKUX HAaCTPOEK MO YMOMYaHUIO
0119 NMoNb30BaTENbCKMX MapaMeTpPoB (KpOMe napamMeTpoB
noBuraTens)
£0.20 MHULManM3aLms o 4: BOCCTaHOBJIEHME 3aBOACKUX HAaCTPOEK MO YMOMYaHUIo o
- napameTpa On9 BCcex napamMeTpoB
5: pe3sepBHaga Konuvs NapamMeTpoB
6: 3arpy3sKa NapaMeTpoOB U3 Pe3ePBHOW KOMUMU
7: COXpaHEeHMe pe3epBHOM KOMNUU NapamMeTpoB
MpumMeyaHue. CoxpaHeHne pe3epBHOMN KOMUKU NapaMeTpoB
BO3MOXXHO, TOTbKO eCnn OaHHagda dDyHKLI.VI'FI aKTMBUPOBaHa. B
MPOTUBHOM C/ly4dae nocre BblKoYeHUA U BKITIOYEHUA MUTaHNA
BCe NapaMeTpbl, 3a UCKTIOYEHUEM UBMEHEHHDbIX, 6yJJ.yT nMmeTb
NCXoOHble 3Ha4YeHUud.
F2.00 Bbi6op TMNa gBuratens [ ] 0: aCUHXPOHHbIN ABUraTenb (0]
F2.01 HoMunHanbHaga o 0,1-1000,0 KBT CornacHo
MOLLIHOCTb ABUraTensa Mopenu
HoMunHanbHoe CornacHo
F2.02 Hanpsa»eHune (©) 1 B — HOMUWHanbHoe HanpshxeHue MY
Mopenu
nBuratensa
0,01-600,00 A (MOLLHOCTb NMpeobpas3oBaTesisa YacToThl
F2.03 HoMuHanbHbIN TOK o <55 kBT) CornacHo
: asuraTtens 0,1-6000,0 A (MoLLHOCTb Npeo6bpasoBaTtend 4acToTbl mopenu
> 55 kBT)
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3Ha4yeHue no

MapameTtp | HasBaHue ATpu6yThbl | Moppo6Hoe onucaHue napameTpa yMOnuaHmIo
F2.04 HoMunHanbHaga YacTtoTa o 0,01 M - FO.07 CornacHo
nBuratend Mopaenu
F2.05 | Kon-Bonontocos @ OT2 [0 24 4
aoBuraTtena
HoMunHanbHagqa
F2.06 CKOPOCTb BpalleHns (©) 0-65535 06/MUH 1430 06/MUH
nBuratend
0: aBTOMNpPOroH 3anpetLueH
F2.22 ABTOMNPOroH (@) 1: cTaTU4eCKU aBTONPOroH 0]
2: AMHAMUYEeCKUM aBTOMPOroH

7.3.2 NepBUYHAA HaACTpPOMKa

Mpouecc NepBUYHOM HaCTPOMKK NMpeacTaBneH Ha puc. 7.10.

MpoBepka noaxnoyeHns
cunoBbIx kabenen, cM. pasgen
“YcTaHOBKa 1 9NEKTPOMOHTaX ”

v

BkritoyeHve cMNoBoro nuTaHust

v

BeiGop pexuma ynpaBnexus B
napametpe F0.00

v

Hactpoiika napameTpoB
ABUraTensi B COOTBETCTBUM
C 3aBO/CKOW Tabnuykou,
napameTpbl F2.01-F2.06

CHsITWe Harpy3sku ¢
asurartens

ABTONpPOroH »

\ 4

HaxaTtune kHonkn RUN ans Haxatume kHonkn RUN ans
BbINOJIHEHWE CTATUYECKOTO BbINOJSIHEHVE AVHAMUYECKOTO
asTonporoHa F2.22=1 asTonporoHa F2.22=2

3apaHwve YacToTbl 5 'y ans
NpOBEpPKM HarpasneHns ¢
BpaLLeHust

v

YcTaHoBKa BpEMEHU pa3roHa u
TOPMOXEHUS B napameTpax
F0.141 F0.15

v

Banyck M4 B TON4YKOBbLIM
pexume

Mocne nposepku PaGOTbI Hacrpoiika
ABuraTens Ha HU3KON CKOPOCTU MepBuuHas HacTpoiika o [ONOMHUTENbBHbIX
asurarternb 3anyE:KaeTcs4 B 3aBeplueHa »”| napameTpos, Tpe6yeMb|x
paboTy c Harpyskou, npoBepka B paboTe
navcbanaHca a3

3anyck obopyaoBaHus B
paboty

\ 4
\ 4

PucyHok 7.10. CxeMa OCHOBHbIX ornepaumni NnepBUYHOMN HAaCTPOMKM
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8 MoapobHoe onmcaHue nNapaMeTpos
npeo6pasoBaTenia YacToThbl

8.1 HacTtpomnka KoMaHAbl 3anyckKa

ana Bbl60pa KaHana gnd KoMaHObl NycKa MOXXHO UCMNOJ1b30BaTb NaHeNb ynpaB/ieHUd, KleMMbl BXOD,OB/BbIXOD,OB
mnnu I'IpOMbILLU'IeHHbIIh NPOTOKO/.

8.1.1. PexxuM ynpaBneHua ¢ NOMOLLbIO MaHes I yrnpaBieHUs

YcTtaHoBUTe napamMeTp FO.01=0 1 ynpaBnaimnTe 3anyckoM 1 OCTaHOBKOM NMpeobpasoBaTesisa YacToTbl C MOMOLLbIO
KHonoK RUN 1 STOP Ha naHenu ynpasneHus. MNMpu HaxkaTuu Ha kHonkKy RUN npeo6pasoBaTenb YacToTbl
HauyHeT paboTaTb U 3aropuTtca nHamkatop RUN. Mpu HaxkaTuum KHornku STOP, npeo6pa3soBaTesib OCTAaHOBUTCS U
mHankatop RUN noracHer.

3HayeHue
MapameTp Ha3BaHue 3Ha4yeHue OnucaHue napamMeTpa
no yMon4yaHuio
(0] MecTHOe ynpaBneHue
Bbi6op kaHana
FO.01 018 KoMaHabl 0 1 OunctaHuMoHHOe yrnpaBnieHune
nycka

2 YnpaBneHue 4yepes NpoM. NPOTOKON

8.1.2. PeXXnM ynpaBrieHns C NOMOLLbIO BXOAOB/BbIXOA0B

YcTtaHoBUTe napamMeTp FO.01=1, nocne 3Toro BbibepuTe PeXXmM AUCTAHLLMOHHOIO YrpaBieHUda B NapaMeTpe
F5.09, nocne 4yero Mo)KHo CKOHOUIrypupoBaTb MHOFOdYHKLMOHaNbHble KneMMmbl X1 ~ X6 B KavecTBe BHELLUHUX
BXOOOB, YCTaHOBUB COOTBETCTBYIOLLME 3Ha4YeHUA B NapameTpax F5.01 ~ F5.06.

3Ha4yeHue

MapameTp Ha3saHue 3Ha4yeHue OnucaHue napamMeTpa
no yMon4yaHuio
0] Pe>xnm aByxnpoBogHoro yrnpasneHus 1
Bbi6op pexuma 1 Pe>xnm aByxnpoBOAHOro yrnpasneHus 2
F5.09 ANCTaHUMOHHOIo (]
yrnpaBneHus 2 Pe>xnm TpexnposogHoro yrpasnieHus 1
3 Pe>xnm TpexnpoBogHoOro yrpasneHus 2

Pexxum ABYyXNpPOoBOOAHOIO ynpaBJ/ieHUNd 1

Kak nokasaHo Ha pUCYHKe HMXKe, eCnn oTAeIbHO 3aMblKaeTca KOHTaKT K1 1 nogaetca curHan Ha XI,
npe06pa3OBaTenb 4YaCTOTbl HA4YMHaET BpallaTb ABUIraTesib B MPAMOM HamnpaB/leHWNWN, eClin OTOEJIbHO 3aMblKaeTCH
KOHTaKT K2 1 nogaeTca curHan Ha X2, npeo6pa3OBaTenb YacCTOTbl MEeHAET HalNnpaB/1eHne BpalleHUne aBuraTtend
Ha NPOTUBOMOSIOXXHOE, MPU OAHOBPEMEHHOM 3aMblKaHUKM UK pa3MbikaHnm K1 n K2 npeo6pa3OBaTenb YacCTOTbl
nepexogmT B COCTOAHMNE OCTaHOBa.

X1 | X2 | CocTtosiHue
0 | OcraHoB K1 X1
1 | Hazan K2 X2 VFD
1 O | Bnepep COM
1 1 | OcTtaHoB

PucyHok 8.1.1. Pe)xuM aByxnpoBoaHoOro ynpasneHus 1

MapameTp | HasBaHue | 3Ha4yeHue | OnucaHue napamMeTpa
FO.01 Bbl6op KaHana ona KoMaHabl Nycka 1 OunctaHUMoHHOe ynpaBneHue
F5.09 Bbl6oOp peXxxMMa OUCTaHLMOHHOTIO yrpaBneHusa (0] Pexxnm gByxnpoBogHoOro yrnpasneHus 1
F5.01 DyHkuma Bxopa X1 1 BpalueHue B npaMoM HanpasneHuu (FWD)
F5.02 DyHKLMA BXOJa X2 2 BpalueHne B o6paTHOM HanpasneHuu (REV)
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Pe>UM ABYXNpPOBOAHOIO ynpaBrieHuns 2

B naHHOM pexxmnMe Bxop, X1 aBnsieTca BXOAOM paspelueHus paboTbl, a Bxod X2 onpenenaeTt HanpaeneHue
BpalleHMs. KaK NMoKa3aHo Ha PUCYHKe HUMXKe, B JaHHOM pexxume, ecnu X1=1 n X2=0, npeobpazoBaTesib HacToTbl
HauyMHaeT BpallaTb ABUraTe b B MPAMOM HarnpaBneHuu; ecnmn X1=X2=1, npeo6pasoBaTesib YacTOTbl HAYMHaET
BpallaTb ABUraTeNb B 06paTHOM HanpaeneHuu; ecnm X1=0, npeobpazoBaTesib HacTOTbl MEPEXOAUT B COCTOSIHUE
OoCTaHoBa.

X1 X2 | CocTosiHUe

O | OcTtaHoB

1 OcTaHoB

1 O | Bnepeg

1 1 Hazan

PucyHok 8.1.2. PekuM gByxXnpoBoaHOro yripaBrieHus 2

MapameTp | HasBaHue | 3HayeHue |Onuca|-w|e napaMeTpa

FO.01 Bbl6op KaHana ans KoMaHAbl NycKa 1 OuncTtaHUMOHHOE yrpaBfieHna

F5.09 Bbl6op peXknMa OUCTaHLIMOHHOIO yrpaBreHus 1 Pe)xnmM aByxnpoBoAHOro yrpasneHus 2

BpalueHue B MpSAMOM HamnpaeneHnm

F5.01 DyHkuma Bxoga X1 1 .
(nencTByeT Kak «paspelleHue 3anycKan)

BpalueHne B 06paTHOM HanpaBreHUu
F5.02 DyHKUMA Bxopa X2 2 (mencTByeT Kak «paspelueHue paboTbl
B 06paTHOM HanpaBneHN»)

Pe>uM TpexnpoBogHoro ynpasneHus 1

B DaHHOM peXxmnMe Bxopg X3 aBndaeTcd BXoOOM paspelleHusa paboTbl, a NpaMoe U ob6paTHoe HanpaBneHue
BpalleHuMa onpeaensaeTca HapacTaloLweM GpPoOHTOM cUrHana Ha Bxogax X1 U X2 cooTBeTCTBEHHO. Kak NokasaHo
Ha PUCYHKE HMXKe, B 5TOM peXXnMe ynpaBreHUs, ecnim KHoMnka SB1 3aMKHyTa, Ha)KaTue KHOMKKM SB2 npuBeeT K
Hayany BpalleHUa ABUraTend B NpsaMoOM HanpaBleHUN, MPU HaXkaTue KHoMNKu SB3 npeo6pasoBaTtesib YacToTbl
M3MEHUT HanpaBfeHMe BpalleHMe aBuraTenisa Ha NPOTUBOMOIOXKHOE, pasMblKkaHWe KHOMKK SB1 npuBeeT K
MIFHOBEHHOMY OCTaHOBY Npeobpa3oBaTena YacToThl.

KHomnka SB1 go/mkHa NOCTOSIHHO OCTaBaTbCA B 3aMKHYTOM COCTOSIHUU, O/151 3TOF0 MOXXHO Ucnosib3oBaTtb H3
KOHTAKT KHOMKW yNpaBneHuns Unm KHomnky ¢ pukcaumen; exoabl X1 n X2 akTUBMPYIOTCS MO HapacTaloLweMy
$POHTY CUrHaNa oT 3aMblKaHUA KHOMOK SB2 1 SB3 cooTBETCTBEHHO.

PucyHoK 8.1.3. PeXxum TpexnpoBoaHoro ynpasneHus 1

MapameTp | Ha3BaHue | 3Ha4yeHue |Onuca|-me napameTtpa

FO.01 Bbi6op KaHara g KoMaHabl Nycka 1 OunctaHUMoOHHOe ynpaBneHue

F5.09 Bbl6op peXxMMa OUCTaHLMOHHOIO yrpaBieHud 2 Pe>xnm TpexnpoBogHoro yrnpasneHus 1
F5.01 DyHKuma Bxoga Xl 1 BpalweHune B npamMom HanpasneHun (FWD)
F5.02 DyHKUMS Bxoaa X2 2 BpalueHne B o6paTHOM HanpasneHuu (REV)
F5.03 DyHKuMa Bxoga X3 5 TpexnpoBogHoOe yrnpaBfieHne
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Pe>XUM TpexnpoBoaHOro yrnpasneHus 2

B DaHHOM peXxmMe Bxopg, X3 aBnaeTca BX0O4OM paspelleHusa paboTbl, KOMaHOa 3arnycka NoaaeTcs C MOMOLLbIO
Bxoda X1, a HanpaBneHWe BpallleHUa onpeaenaeTca BXoAoM X2.

Kak rnokasaHo Ha PUCYHKE HWKe, B JaHHOM peXXuMe yrnpaBrieHus, ecnm KHomnka SB1 3aMKHyTa, To
npeobpazoBaTesib HacTOTbl HAYHET paboTaTb NPU HAXKaTUM KHOMKU SB2, Npu 3ToMm, ecnm Ha Bxoae X2 curHan
OTCYTCTBYET, TO Mpeobpa3oBaTesib YacTOThl BpallaeT ABUraTesb B MPAMOM HamnpaBfieHUU, a ecnn Ha Bxoge X2
€CTb CUrHan, To NpeobpasoBaTtesib YacToThl BpalLL@eT ABMratesnb B o6paTHOM HamnpaBieHUn. B MOMeHT
pa3MblKaHWMa KHOMKM SB1 npeo6pasoBaTtesib YacToTbl OCTaHABMMBAETCS, T. K. NIPOMNafaeT CUrHas paspeLleHuns
paboThl. Bo BpeMa WTaTHOro 3anycka U paboTbl KHoMKa SB1 4o/mKHa MOCTOSAHHOMO OCTaBaTbCH B 3aMKHYTOM
COCTOSIHUM, BXoA, X1 aKTUBUPYETCHA NO HapacTaloweM GpPOHTY CUTHaNa oT 3aMblKaHUA KHOMKK SB2.

sB2r
K | CoctoaHue sB1,, VFD
X3
O | Bnepen
K
.
1 | Hasan [:X2
COM

PucyHok 8.1.4. PeXxnM TpexnpoBoQHOro ynpasneHusa 2

MapameTp | HasBaHue | 3HayeHue |OnucaHMe napamMeTpa

FO.01 Bbl6op KaHana ana KoMaHabl rMycka 1 AunctaHuMoHHOe ynpaBlieHne

F5.09 Bbi6op peXxkrMa OUCTaHUMOHHOIO yrpaBieHus 3 Pe)XXum TpexnpoBogHoOro yripaBneHusa 2

BpalleHne B NPAMOM HamnpasieHum

F5.01 DyHKuMa Bxopa X1 1 .
(nencTBYyeT Kak «paspeLueHue 3anycKay)

BpalleHne B 06paTHOM HamnpaBfieHnmn
F5.02 DyHKuMa Bxoga X2 2 (mencTByeT KakK «HanpaBlieHWE OABUXXEHUS
BRepen v Hasagy)

F5.03 DyHKUMsa Bxoaa X3 5 TpexnpoBogHoe yrnpaBneHue

8.1.3 Pe)xnM ynpasfieHUs Yepes NPOMbILLUIIEHHbIA MPOTOKO/

Mpwn yctaHoBKe napameTpa FO.01=2 ynpasneHuMe nyckom, OCTaHOBOM U APYrMMU COOTBETCTBYIOLLMMMU
KOMaHOaMM OCYLLECTBNAETCH C MOMOLLbIO NpoMblLeHHoro npotokona Modbus RTU B popmaTte RS485. Bonee
nonpo6bHyto MHPOPMaLMIO MOXKHO HANTU B MaBe 9.
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8.2 HacTtpounkKa 3agaHuna 4acToTbl

B npeo6pasoBaTene 4actoTbl cepum NVF2G-S MOXXHO Bbi6paTb OCHOBHYHO, Pe3ePBHYIO YacToTy, a TaKxKe
KOMBWHALMIO OCHOBHOM U pe3epBHOM YacToT A9 3aJaHUA CKOPOCTU BpalleHUs aneKkTpoasuraTensd. Mo
YMOJUYaHMUIO B KaYecTBe UCTOYHMKA OCHOBHOWM YacToThbl BbibpaHa LmndpoBas ycTaBKa 3HAaUEHUSA C NaHenu

ynpaeneHumsa.

8.2.1. Bbi6op UCTOYHMKA 3agaHNA OCHOBHOM YacTOThbl

HacTpolika napamMeTpa F0.02 ocyLuecTBNsgeTca B COOTBETCTBUM C TPe6OBaHMAMM TEXHOIOMMUYECKOro npoLecca.
Mo yMon4yaHuo B KadecTBe MCTOYHMKA OCHOBHOWM YacTOTbl BbiGpaHa LndpoBasa ycTaBKa 3HauYeHMd C NaHenm
ynpaeneHunsa. OCHOBHYI YaCTOTy MOXXHO 334aBaTb C MOMOLLIbIO aHAIOrOBbIX BXO[0B, MPOMbILLUIEHHOTO
MPOTOKOSa, UCMOMb30BaTh MHOIOCTYNeHYaToe 3aJaHme YacToTbl, BCTPOeHHbIn MJTK unu NUNO-perynvpoBaHme

npouecca.

MapameTp

F0.02

Ha3BaHue

Bbl6Op UCTOYHMKA
OCHOBHOW YacTOTbI

3Ha4vyeHue
no yMOJT4aHUIo

3Ha4yeHue

OnucaHue napaMeTpa

Lindposaa ycTaBka

All

Al2

Pe3epB

Pe3epB

MHoroctyneH4aToe 3agaHune 4acToThl

BcTpoeHHbin MK

NnMna-perynmpoBaHue

(o< T B I o) B U B B SN N O B V]

3agaHue yepes NpoM. MPOTOKOS

8.2.2 3apaHue OCHOBHOM YacCTOTbl C MOMOLLbIO MaHeNU ynpaBneHus

Mpn HacTpomKe OCHOBHOM YaCTOTbl C MOMOLLBbIO MAHENM YNPaBeHMNA U USMEHEHMSA YaCTOTbl C MOMOLLbIO

KHomnok UP (Beepx) u DOWN (BHW3) BO3MOXXHbl YeTbIpe BapMaHTa:

» Ecnu B pa3spage eanHul, napameTtpa FO0.13 3agaHo 3HaueHue O (He ncnonb3oBaTb NaMATb YCTPONCTBA Npu
aBapMMNHOM OTKI/TIOYEHUU MUTAHUSA), TO MPU MOBTOPHOM BK/TIOYEHUN MUTAaHUSA NpeobpasoBaTensa 4acToThbl
rnocne aBapMmMHOro oCTaHOBA YCTaBKa YacTOTbl BEPHETCA K 3Ha4YeHM o, 3agaHHOMY B NapameTpe FO.05.

» Ecnu B pa3spage eanHuu napameTtpa FO.13 3agaHo 3HadeHMe 1 (Mcnonb3oBaTh MaMATb YCTPOMCTBa NpU
OTK/TOUYEHUU MUTAHUSA), TO MPU MOBTOPHOM BK/TIOYEHUU NMUTaHUSA Npeobpa3oBaTeNs YacToTbl MOC/e OCTAaHOBA
6yneT aKTMBHA yCTaBKa 4acToTbl, AeMCTBOBABLUAA B MOMEHT OTK/TIOYEHUS NMUTaHUS.

» Ecnu pnga paspsana necatkoB B NnapaMeTpe FO0.13 3agaHo 3HadeHMe O (Mocie ocTaHoOBa YacToTa coxpaHsaeTcqa),
YCTaHOBUTE 3HaUYEHUE LNPPOBOM YCTaBKM YacToTbl B NapamMeTpe FO.05, a 3aTeM U3MeHaANTe 4acToTy C
MOMOLLbIO KHOMOK CO CTpeNKaMm BBEPX U BHU3 UNn GyHKUMM undpoBbix BxogoB UP (BeBepx) 1 DOWN
(BHUM3). Mocne ocTaHoOBa nNpeobpasoBaTtesis YacToOTbl ByAeT UCMOMb30BaTbCA HAaCTPOEHHOE 3HaYeHue

4acCTOThbl.

» Ecnu pna paspspga necatkoB napametpa FO.13 3apaHo 3HavyeHMe 1 (Mocne octaHOBa YacToTa Bo3BpaLlaeTcs
K MICXOOHOMY 3HAUYEHMUI0), YCTAaHOBUTE 3HaUYeHMe LMPpOBOM yCTaBKY YacToThbl B NapamMeTpe FO.05, a 3aTtem
MCMNONb3yMUTE KHOMKW CO CTPESIKaMu BBEPX U BHU3 UK GyHKLMK LndpoBbix BxogoB UP (Beepx) n DOWN
(BHM3) ANnga n3aMeHeHus 3Ha4YeHUs B COOTBETCTBUM C TpebOoBaHUSAMM TEXHONOMMYECKOro npouecca. Mocne
OCTaHOBa 3HAYEHMeE YaCcTOTbl COPOCUTLCA Ha 3HaYeHUe, yCTaHOBMeHHoe B NapameTpe FO.05.

3Ha4yeHue
MapameTp HasBaHue 3Ha4yeHue OnucaHue napamMeTpa
no yMO4YaHuIo
FO.05 LindppoBaa yctaBka 50,00 I'y, FO0.09 - FO.08 | -
FO0.07 BbixogHas 4acTtoTa 50,00 Iy, FO08 —rL(lSOO,OO -
F0.08 Orpanuuenne 50,00 My FO.09 - FO.07 | -
Y4acToTbl
F0.09 HwxHnm npeaen 0,00 'y 0,00 'y - FO.08 | -

pabouei YacToThl
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3HauyeHune

rno yMon4aHuio

MapameTp HasBaHue ‘ 3HayeHue ‘Onucauue napamMeTpa

Pa3psaa eanHUL: Nociie USMEeHEHMS YacToTbl C
MOMOLLbIO KHOMOK BBEPX/BHU3 Ha NaHenu

0: 3HaYeHMe YacTOTbl He CoXpaHsaeTca Npum
OTK/IOYEHUU NUTAHUA

1: 3HaYeHMe YacToTbl COXPaHAETCH B MaMaTH
YCTPOMCTBA NPU OTKITIOYEHUN NUTAHUA

Pa3psia necaTkoB: Nnocne nsMeHeHus YacToThbl
C MOMOLLbIO KHOMOK BBer/BHVIB Ha naHenu
0: 3aI'IyCK nocrse oCTaHoOBa NpounucxoguT C yacToTomn

OCTaHOBa
1z 3a|'|yCK nocne oCtaHoBa NMponcxoaumT C HavanbHOM
FO.13 Perynuposarue 0x0000 0x0000-0x1111 | yactoToM
BBEPX/BHU3

Pa3psag coTeH: nocre M3MeHeHUs 4acToTbl C
nomoLubto knemm UP (BBepx) u DOWN (BHU3)

0: 6e3 coxpaHeHUsa YacToTbl MPU OTKIIOYEHUU
nuTaHusa

1: C coxpaHeHMeM YacToTbl MPU OTKIOYEHUUN NUTAHUS

Pa3psag Tbicay: nocne n3sMeHeHUs 4acToTbl C
nomMotubio knemm UP (Beepx) 1 DOWN (BHU3)

0: coxpaHeHMe YacToTbl MOC/e oCcTaHOBa

1: nocne ocTaHOBa BOCCTaHaBMIMBaeTCa UCXOOHas
YyacToTa

8.2.3 3apaHue OCHOBHOM YacTOTbl C NOMOLLbIO aHa/IOroBblX BXOO0B

3apaTb OCHOBHYIO YaCTOTY MOXXHO C NMOMOLLbIO aHanoroebix BxogoB All n Al2. NocnepoBaTelbHOCTb 4ENCTBUI
npuBegeHa HMXxe:

CBf13aHHble
OonucaHue

LLlaru HacTpomnkn

napameTpbl
LUar 1. BoibepuTe aHanorosbi Bbl60p OCHOBHOWM YacToTbl:
BXO[, B KA4eCcTBe UCTOYHUKA FO0.02 FO0.02 = 1: aHanoroBbin Bxog, All ong 3agaHMa OCHOBHOM YacToTbl
3a4aHus 4YacToTbl. FO.02 = 2: aHanoroebiv Bxog Al2 ond 3agaHMs OCHOBHOM YacToThbl
Lar 2. YctaHoBUTE F5.27-F5.30 MacwTtabupoBaHue All

COoOTBeTCTByOLlee COOTHOLWEeHUNe

MeXay BXOOHbIM Haan)'KeHMeM/
TOKOM aHanoroBoro BXoaa u F5.31-F5.34 MacwTtabupoBaHue Al12

3Ha4YeHneM 4H4acToThbl

Lar 3. HacTpolka BpeMeHU

dunbTpa F5.23-F5.24 Bpemsa punbtpauum All, Al2

MaCLIJT86VIpOBaHI/Ie aHaJ1orosoro exoga

KpuBasa 1 cooTBeTCTBYeT aHanorosomy exoay All, KpuBas 2 cOoTBETCTBYeT aHanorosomy exony Al2. O6e KpuBble
3a4atloTcsa OBYyMSA TOUKaMU, O1s1 HACTPOMKM KOTOPbIX MCMOb3yloTcda napamMeTpbl F5.27-F5.34.

‘ 3HayeHune ‘ ‘ OonucaHue
MapameTp HasBaHue 3HayeHue
no yMoJl4aHuIo napameTpa
F5.27 MuHMManbHoe 3Ha4veHune All 0,00B 0,00 B-F5.29
F5.8 3HayeHne ONOPHOM YaCTOTbl, COOTBETCTBYOLLEE 0.0 % Ot -100,0 oo
: MUHUManbHOMY 3HadeHuto All il +100,0 %
F5.29 MakcuManbHoe 3Ha4veHue All 10,00 B F5.27 - +11,00 B
3 7 OT-100,0 1000 % -
HayeHue OMOPHOM YaCTOTbl, COOTBETCTBYOLLEE T-100,0 noO
) MaKCMManbHOMy 3HaueHuto All 1Rl +100,0 % COOTBETCTBYET
y ' MaKCcuUMarnbHOMy
F5.31 MWHMManbHoe 3HaveHue Al2 0,00 B 0,00 B - F5.33 3Ha4eHuo
4acToTbl, 3a4aHHOMN
F5.32 3Ha4yeHue oNopHOM YacToTbl, COOTBETCTBYIOLLEE 0.0 % Ot -100,0 oo napameTtpom FO.07.
’ MUWHUManbHOMy 3Ha4yeHuio Al2 e +100,0 %
F5.33 MakcunmManbHoe 3HavyeHune Al2 10,00 B F5.31-+11,00 B
3Ha4yeHue ONopHOW YacTOoThbl, COOTBETCTBYIOLLEE o Ot -100,0 po
= MaKCMMasibHOMY 3HaudeHuto Al2 TR +100,0 %
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Mpu MacwTabupoBaHUM GaKTUUYECKM 334aETCA OTHOLLUEHUE MEXAY HaMNPsSHKEHMEM UMM TOKOM aHasloroBoro
BXO4a M COOTBETCTBYIOLLMM 3HAaYEHMEM OMOPHOM YacToTbl. ECnn B KavecTBe MCTOYHMKA 3a8aHUSA YacTOTbl
ncnosnb3yeTcsa aHanorosbiv Bxod, To 100,0% 3Ha4YeHMAa HanpsHXeHMUa UK TOKa aHalIoroBoro BXxoAaa COOTBETCTBYET
3Ha4YyeHwue 4YacToTbl, 3agaHHOMY B napameTpe FO.07.

Huxe npuBeaeH npuMmep MacluTabrpoBaHUsa aHanoroeoro Bxona All. AHanoroBbiv Bxon, Al2 MacluTabupyeTca
aHanorn4yHbiM o6pasom:

A\ TpoLeHT oT ycTaBku YacToThl, %
F5.30
F5.28 3apaHHoe
3HayeHue, B
»
L
F5.27 F5.29

PucyHok 8.2.1. HacTpoinka KpMBoOM aHanorosoro Bxoga 1

Bbi6op $unbTpa KPUBOM aHaNoOroBoro Bxoda

YeM Gonblue BpeMsa dUnbTpaLmm aHanoroBoro BXxoaa, TeM Bbllle YCTOMYMBOCTb K MOMexaM, HO MeaJlIeHHee
OTKITMK MPU permnypoBaHmn. YemM MeHbLUe BpeMsa GUnbTpaumm, TeM 6bicTpee OTKIUK, HO HUXKe YCTOMUYUMBOCTD K
rnomMexam.

3HayeHue
MapameTtp HasBaHue 3Ha4yeHune OnucaHue napaMeTpa
no yMON4YaHuIo
F5.23 Bpemsa ¢unbrpaumm All 0,05c¢ 0,00-10,00 ¢
F5.24 Bpemsa punbtpaumm Al2 0,05c 0,00-10,00 ¢

8.2.4 MHorocTtyneH4yaToe 3afaHMe OCHOBHOM YacTOTbl

MpeobpasoBaTtenb YacTtoTbl cepmum NVF2G Tun S no3BonaeT HacTpouTb 4o 15 paboumnx 4acToT, KoTopble
YCTaHaBNMBaTb C MOMOLLbIO YeTbipeXx UMDPOBbLIX BXOAOB U UX KOMBUHaUMK. Ecnu ncnonb3yeTca
MHOroCTyrneH4YaToe 3aaHne YacToTbl, TO A9 LM pPoBbIX BXOOAO0B JOMKHbI 6bITb YCTaHOBNEHbI 3HAaUEHUS OT 24
0o 27 B napametpax F5.01-F5.06 cooTBeTCTBEHHO:

3HauyeHue

MapameTp HasBaHue 3Ha4yeHue OnucaHue napamMeTpa
no yMosi4yaHuio
F5.01 DyHKUMa Bxoga X1 1
F5.02 DyHKUMA BXxoga X2 2
24: BXxOoO, MHOIOCTyMeH4YaTon KoMaHAabl 1
F5.03 DyHKUMA BxoAa X3 9

25: BXo, MHOIOCTyrneH4YaTon KoMaHabl 2

F5.04 DYHKLMA BXoga X4 12 26: BXOA, MHOrocTyrneH4YaTom KoMaHabl 3
27: BXOo4 MHOFOCTYMeH4YaTon KOMaHAabl 4

F5.05 DyHKuUMa Bxoaa X5 0]
F5.06 DyHKLMA BXxoaa X6 0

MHoroctyneH4yaTasa 4acTtoTa NnpeacTaBnsgeT NpPoueHTHOe 3Ha4YeHe OTHOCUTENTbHO MaKCUMaribHOM YacToThl,
3apaHHom B Napametpe FO.07. Mpn NONOXXUTENbHOM 3HAaYEeHMEe MHOIOCTYNeH4YaTOM YacToTa ABuUraTenb
BpaLllaeTcs € 3a4aHHOM CKOPOCTbIO B MPAMOM HarpasfieHUn, oTpuuaTenibHOe 3Ha4YeHME COOTBETCTBYET
BpalleHMUto ABUraTensa B o6paTHOM HanpaBfieHUN.
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3a cyeT KOMBUHALMIMN CUMHANOB YeTblpex LMdPOBbIX BXOAOB MOYXHO MOMy4YUTb 15 3HaUEHMIM MHOToCTyneHYyaTon
yacToTbl. Bonee nogpo6Hasa MHbopMauUa NpuBeaeHa B Tabnmue HMXKe:

K4 | K3 | K2 | Kl HacTtponka KkoMaHAbl Coo;gz;c:::-l)-(::me 3HayeHue MNMpuMmeyaHue
0] [0} 0] 1 MHorocTtyneH4aTaa 4acrtoTa 1 FA.31 OT-100,0 po +100,0 %
0 [0} 1 [0} MHoroctyneH4aTas 4yacrtoTa 2 FA.32 OT-100,0 po +100,0 %
0 [0} 1 1 MHoroctyneH4aTtaga 4yacrtorta 3 FA.33 OT1-100,0 go +100,0 %
(0] 1 (0] [0} MHorocTtyrneH4aTada 4actoTa 4 FA.34 OT-100,0 po +100,0 %
100,0 % -
0 1 0 1 MHoroctyneH4aTas yactota 5 FA.35 OT1-100,0 go +100,0 % npoLEeHTHOoE
(o} 1 1 0 MHorocTyrneH4yaTas 4actora 6 FA.36 OT1-100,0 go +100,0 % |COOTHOLUEHNE K
MaKCMManbHom
0 1 1 1 MHorocTtyneH4aTasa 4yacrtota 7 FA.37 OT-100,0 o +100,0 % |yacToTe, 3a4aHHOM
0 0 0 0 MHoroctyneH4aTas 4yactota 8 FA.38 OT-100,0 no +100,0 % napameTpom FO.07.
MonoxutenbHoe
1 0 (0] 1 MHorocTtyneH4aTaqa 4actoTa 9 FA.39 OT-100,0 po +100,0 % | WM oTpuuaTesibHoe
3Ha4yeHMe NapamMeTpa
1 o 1 0 | MHoroctyneH4aras 4yactota 10 FA.40 O1-100,0 o +100,0 % | opepensiet
1 0 1 1 MHorocTtyneH4yaTaa 4acrtoTta 11 FA.41 OT-100,0 no +100,0 % Hanpasexnne
BpalLeHus.
1 1 0 0 MHoroctyneH4aTas 4yacrtoTa 12 FA.42 OT-100,0 no +100,0 %
1 1 0 1 MHoroctyneH4aTtaqa yacrtota 13 FA.43 OT1-100,0 go +100,0 %
1 1 1 (0] MHorocTtyneH4aTaqa 4actoTa 14 FA.44 OT-100,0 no +100,0 %
1 1 1 1 MHoroctyneH4aTas yactota 15 FA.45 OT1-100,0 go +100,0 %

8.2.5 3apaHue OCHOBHOM YacTOTbl C NoMoLbio npocTtoro MJIK

Ecnu B Ka4ecTBe UCTOYHMKA OCHOBHOM 4acTOTbl UCMOMb3yeTcs BCTPoeHHbIM MJTK, To pe)xxnm ynpasneHunsa
MOXHO HacCTPOUTb C NOMoLLbIO NapamMeTpa FA.00:
Ha3BaHue

MapamMeTp 3HayeHue ‘ OnucaHue NapaMeTpa

3HayeHue
no yMON4YaHuIo

Bce: pexxuM ynpaBneHusa c
nomolubto npoctoro MJ1K

0: ocTaHOB Mocne ogHOoro UuKa

1: coxpaHeHMe KOHEYHOro 3Ha4YeHusa
nocne ogHoro uukna

2: HENpPEPbIBHbIA LUK

Pa3psag AecAaTKOB: COXpaHeHue Ha
BpeMsa npocTos
0: 6e3 coxpaHeHus

1: 3anoMMHaTb YacTOTy Ha BpeMms
0x0000 0x0000-0x1112 npocTod

Bbl6op pexxuma
ynpaBneHus c
rMoMmoLLbio

npoctoro MNJIK Paspsapn coTeH: coxpaHeHue nocne
OTKIIOUYEHUSI AUTaHUS

0: 6e3 coxpaHeHUs

1: 3aNOMMHaTb YacToTy nocne
OTK/IOUYEHUSI MUTaHUS

FA.00

Pa3psag Tbicay: BbIGop eamnHULbI
N3MepEeHUs BpeMeHU

O: cekyHAbl

1: MUHYTDBI

Ecnun B KayecTBe paboyel YacToTbl BCTpoeHHoro MNJIK BbibpaHa MHOroCcTyneH4aTas 4acToTa, T.e. B pa3pane
eamHuL FA.OX ycTaHOBEHO 3HayeHue 0, TO HeOBXO0AMMO HacTPOUTb NapamMeTpbl FA.31-FA.45, cooTBeTCTBYOLWME
3HAYEHUIO YacTOThbl A9 KaXkKaoM KOMBUMHaLUUM CUFHaNoB Ha LMPOBbIX BXOAaX, a TakKe napameTpbl FA.01-
FA.30 onqa 3apaHuna BpeMeHU paboThl, pa3roHa M TOPMOXXeHUS, a TaK)Ke HarnpasfeHnsa BpalleHua aBuratensa B
Ka)XOoM cerMeHTe BCTpoeHHoro MNJIK:
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3Ha4yeHue
MapameTp HasBaHue 3HayeHue OnucaHue napameTtpa
Mo YMONMYaHUIO

FA.O1 2T1an 1. HacTtporka 0x0000 0x0000-0x0315

FA.02 3tan 1. BbinonHeHne 20,0 0,0-6500,0

FA.03 3Tan 2. HacTtpomka 0x0000 AHanorun4yHo FA.O1

FA.04 3Tan 2. BoinoniHeHUWe 20,0 0,0-6500,0

FA.O5 3tan 3. HacTpomnka 0x0000 AHanorun4dHo FA.O1

FA.06 OTan 3. BbinonHeHue 20,0 0,0-6500,0

FA.07 3T1an 4. HacTtpowka 0x0000 AHanornyHo FA.O1

FA.08 3T1an 4. BoinonHeHue 20,0 0,0-6500,0

FA.09 3T1an 5. HacTtpomnka 0x0000 AHanornyHo FA.O1

FA.10 3T1an 5. BbinonHeHue 20,0 0,0-6500,0

FAT 2Tan 6. HacTponka 0x0000 AHanorundHo FA.O1 Pa3pan eanHULL UICTOYHMK YacToThl
0: MHOrocTyneH4yaTas 4actoTa

FA.12 3T1an 6. BbinonHeHune 20,0 0,0-6500,0 1-5: 3ape3epBUPOBaHO

FA.3 3Tan 7. Hactponka 0x0000 AHanorundHo FA.O1 Pa3psaa 0ecaTKoB: HanpaBneHne
BpaLleHusa

FA14 3T1an 7. BbinonHeHue 20,0 0,0-6500,0 0: BpaLLEHME B NPSIMOM

FA.15 3T1an 8. HacTpomka 0x0000 AHanorun4dHo FA.O1 HanpaeneHuu
1: BpalLeHne B 06paTHOM

FA.16 3T1an 8. BbinonHeHne 20,0 0,0-6500,0 HanpaBneHuu

FA.17 3tan 9. Hactponka 0x0000 AHanorn4yHo FA.O1 Pa3pagn coTeH: BpeMs pasroHa v

FA.18 3T1an 9. BbinonHeHue 20,0 0,0-6500,0 3?MenneHw;|
O: BpeMs pa3roHa 1 TopMoXxeHus 1

FA.19 3T1an 10. HacTponka 0x0000 AHanormn4yHo FA.O1 1: BpemMa pasroHa 1 TOPMOXKeHUA 2
2: BpeM4a pa3roHa 1 TOpMoXXeHua 3

FA.20 Jtan 10. BbinonHeHue 20,0 0,0—6500,0 3 BpeM4a pasroHa  TOPMOXKeHUA 4

FA.21 3T1an 1. HacTpoika 0x0000 AHanornyHo FA.O1

FA.22 3tan 11. BbinonHeHue 20,0 0,0-6500,0

FA.23 3T1an 12. HacTpomka 0x0000 AHanorun4dHo FA.O1

FA.24 3tan 12. BbinonHeHWe 20,0 0,0-6500,0

FA.25 3Ttan 13. HacTpomka 0x0000 AHanorun4yHo FA.O1

FA.26 Jtan 13. BbinosiHeHMe 20,0 0,0-6500,0

FA.27 3T1an 14. Hactpowka 0x0000 AHanornyHo FA.O1

FA.28 3T1an 14. BoinonHeHue 20,0 0,0-6500,0

FA.29 2T1an 15. HacTtpoika 0x0000 AHanorun4yHo FA.O1

FA.30 3T1an 15. BbinonHeHue 20,0 0,0-6500,0

3anyck 1
MJIK

f14

BbinonHeHve atana

Livkn pa6otel MJIK 3aBepLueH

PucyHok 8.2.3. lNMpuHuUunmanbHaa cxeMa ucnonb3oBaHusa npoctoro MNJ1K

B KayecTBe MCTOYHMKA OCHOBHOM YacToThbl




Mpeo6pasosaTtesib YacToTbl NVF2G Tmn S

Mpwn ncnonb3oBaHMM BCTpoeHHoro MJIK ang ynpaBneHusa paboToi npeobpasoBaTesia YacToTbl NPeaycMoOTPeHO
TPU peXXmnMma: OCTaHOB MNOCNe OOQHOro LMK, COXPaHEHNE KOHEYHOro 3HAaYEeHUA Nocne OgHOro UMKa n
HenpepbIBHbIN LUK, OaHHble peXXMMbl MPeacTaBNeHbl HA CXeMaX HUKE.

» OcTaHOB Nocsfie 0gHOro umKna:

3ar|;/<;|<_l T
nnK

KomHapga MK
PUcyHOK 8.2.4. Pe)kuM ocTaHoOBa Nocre oaHOoro uMKna rnpu ncnosnb3oBaHmnu npoctoro MK

» CoxpaHeHWe KOHEeYHOro 3Ha4YeHusa Nnocrie ogHoro unkna:

KomHapa MJIK

PucyHok 8.2.5. CoxpaHeHue KOHe4YHOro 3Ha4YeHusa nocrne ogHoro LWmMKna rnpu ncnonbsoBaHmnu npoctoro MK

5 5
f2
f f f 1[
al

5

» HenpepbIBHbIN LUK

MepBbIv uKKN Bropow umkn

[

KomHaga MJIK

PUcyHOK 8.2.6. Pe)XX1M HenpepbIBHOMoO LUKIA Npu ncnosibosaHum npoctoro MJ1K
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8.2.6 3apaHMe OCHOBHOM YacTOTbl C cnonb3oBaHueM NMUO-perynatopa

MUO-perynaTtop, Unu MponopLuoHanbHO-UHTerpanbHo-AnddepeHUMpYoLWUIA perynaTop, ABNgeTca JOBOMbHO
pacnpocTpaHeHHbIM Croco6oM yrnpaBneHUsa UCNOMHUTENbHBIMW OpraHaMm B TEXHONIOMMYECKMX NpoLeccax.
YCTPOMCTBO B yNpaB/goleM KOHType ¢ 06paTHOM CBA3bIO UCMOMb3yeTcd B CUCTEMaxX aBTOMaTUYEeCKOro
ynpaeneHunsa gna popMmMpoBaHUsa YNpaBnaoLLEero CUrHana ¢ Lenbto NoyyeHns Heo6XoaMMbIX TOYHOCTU U
KauecTBa NepexogHoro npouecca. MNO-perynatop ¢opMupyeT ynpasnigiowmnin CUrHasm, aBAgioWmMinca cyMmMom
TpEéXx cnaraembix, NepBoe U3 KOTOPbIX MPOMNOPLMOHaNbHO Pa3HOCTU BXOAHOIO CUrHana u curHana o6paTtHom
CcBA3M (CUrHan paccornacoBaHus), BTOpoe — MHTerpasny cMrHasna paccoriiacoBaHus, TpeTbe — MPOU3BOAHOM
CUrHana paccornacoBaHug.

B cnyvae, ecnm B KauecTBe MCTOYHMKA OCHOBHOM YacToTbl Ucnonb3lyetca MNO-perynatop v Kakon-nm6o ms
UMPpPOoBbIX BXOAOB 3anporpaMMmpoBaH Ha 3anpeT NMUO-perynupoBaHunsa (PyHKUMSA 44), To dyHKuma MN-
perynmpoBaHMsa CTaHOBUTCA HEAKTUBHOM, CUCTEMA MEPEKITIOYNUTLCH HA UCTOYHUK, 3a4aHHbIA MapaMeTpoM
F9.29.

KaHan 3agaHus onopHow
F9.02 —¢ 0 yactotbl F9.00
All —9 1
A2 —e - PerynupoBanve
C 3aMKHYTbIM
Peseps —¢ 3 4‘*‘,@_, KOHTYpOM I
_A no napametpy F9.15 :
Peseps —o 4 !
Mayaa NWA-perynstopa
Pesepe —¢ 5 (cbyHKuma 43 ans X1-X6) I
Mpenen oTkNoHeHNs
MHorocTyneryaTtoe
3A71aHME CKOPOCTH —® 6 ans NMO-perynsitopa (< F9.10)

BpalyeHus F9.14

BbiGop obparHoro
HanpasneHuns

F9.01
*6 | | Buibop kaHana
obpaTHol cBsa3u

Al —o 0
A2 —9 1
Peseps —9 2 F0.02=7
MepBuyHas yactota
+, —e
AIT+A2 ansa NO-perynatopa PF0.04 KomaHpaa 3apganus
Al-A2 —9 4 abora 4acToTbl
Ha nepB1YHOM
MIN(AI1,Al2) —o 5 = 11 BTOPUYHOM
F0.02=7 yacrtote
MAX(AI1,A12) —¢ & BropuyHas vacTota
5 -
Peseps — 4 7 — ansa NMO-perynatopa
8

PucyHok 8.2.7. MpuHuunuanbHaga cxeMa ncnonb3osaHusa NMUO-perynaropa
B KayecTBe UCTOYHMKA OCHOBHOM 4acTOThl

3HayeHue
no yMON4YaHuIo

MapameTtp | HazBaHue

‘ 3Ha4yeHue ‘Onucal—me napameTpa

O: umdpoBas ycTaBka

1 ANl

2: Al2

3. pe3seps

4: pe3epB

5: peseps

6: MHOrocTyrneH4aToe 3agaHue
YacToTbl

0: All

1: Al2

2: pe3epB

3: All+ Al2
F9.01 Bbibop KaHana o6paTHOM CBA3M 1 0-6 4: All- Al2

5: MIN (All, AI2)
6: MAX (All, AI2)
7. pe3eps

8: pe3epB

F9.00 KaHan 3agaHusa onopHoM 4acToTbl 1 0-6

F9.02 Lindposasa yctaBka 50,0 % 0,0-100,0 %
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3Ha4yeHue
MapameTp | HasBaHue 3HayeHue OnucaHue napaMeTpa
no yMoON4YaHuio
F9.03 AL A G 20,0 0,0-100,0
Ko3pPULUMEHT ycuneHumsa Kp
F9.04 MHTerpanbHblM KO3dOULMEHT 2,00 0,01-10,00
ycuneHusa
F9.05 o e 0,000 0,0000-10,000
KO3PDPULIMEHT yCcuneHus
F9.06 Mepwuog nsmepeHunsa 0,50 c 0,01-50,00 ¢
F9.07 3apaHHoe BpeMs U3MEHEHUA 0,00 c 0,00-650,00 ¢
F9.08 Bpema dunsTpaumm obpatHom 0,00 ¢ 0,00-60,00 ¢
CBA3MU
F9.09 Bpemsa unbrpanmm BbIXOOHOTO 0,00 ¢ 0,00-60,00 ¢
curHana
F9.10 MpepenbHoe OTKNIOHEHUE 0,0 % 0,0-100,0 %
Fo.m OuddepeHLumanbHoe orpaHuyeHmne 0,10 % 0,0-100,0 %
MakcuManbHoe MosioXXUTeNIbHOE
F9.12 OTK/IOHEHME MeXay ABYyMSA 1,00 % 0,0-100,0 %
BbIXOOHbIMU CUFHaNamMm
MakcuManbHoe oTpuLaTenbHoe
F9.13 OTK/IOHEHUE Mexay ABYMS 1,00 % 0,0-100,0 %
BbIXOOHbIMU CUFHaNamMm
O: BbIXOOQHOW CUrHas 3aMKHYTOro
KOHTYypa oTpuLuaTenbHbIN,
npeo6pasoBaTesib YacToTbl
Bbl6op 06paTHOro HarnpasneHus paboTaeT Ha HUXKHEM Mnpepene
F914 BpaLleHWNsa B 3aBUCUMOCTU OT 0 01 4acToThI.
’ NofIIPHOCTU CUIHaNa Ha BbIxoae 1: BbIXOOQHOW CUIHas 3aMKHYTOro
3aMKHYTOIO KOHTYpa yrnpaBneHus KOHTYypa oTpuLuaTenbHbIN,
npeo6pasoBaTesib YacToTbl
BpallaeT aBMratesib B 06paTHOM
HamnpaBieHUN.
F9.15 XapaKTepUCTUKU perynnpoBaHunsa 0 01 0: npssMoe HamnpaBneHue
: 3aMKHYTOro KOHTypa 1: obpaTHOe HanpaBreHne
0: ocTaHOBKa UHTErpasibHOro
perynmpoBaHua rnocre JOCTUXKEHUS
BEPXHEro U HMXHEro npenenos
F916 XapaKTepUCTUKU UHTErpasibHOro 0 01 YacToThl
: perynmpoBaHums 1: NpoJoMKeHne NCNosib30BaHUA
MHTErpanbHOro perynmpoBaHus
nocne AOCTUXXeHUSA BEPXHEro U
HWXHEero npenenoB 4acToThl
MNpepBapuTenbHO 3agaHHoe
F9.23 Ha4vanbHoOe 3HaYeHME B 3aMKHYTOM 0,0 % 0,0-100,0 %
KOHType
F9.24 MpenBapuTenbHO 3a4aHHOe BpeMd 0,00 ¢ 0,00-650,00 %
yOepXaHUa MCXOAHOIO 3HAYeHMS
F9.25 3anaHHbIN Ananason 1000 0-65 535
obpaTHOM CBA3U
F9.26 3HaquM? ob6Hapy)KeHusa notepu 0,0 % 0,0-100,0 %
obpaTHOM CBA3U
F9.27 BpeMa o6Hapy>KeHuna notepu 0,0 0,0-20,0 %
PEyKIUM DABOTHI C 3aMKHYTBIM 0: HUKaKUX OENCTBUM nocne
F9.28 P yT 0] O-1 OCTaHoBa
KOHTYpOM .
1: BblYMCIIEHME Moc/e OCTaHOBa
0: undpoBasg ycrtaBkKa
Bbi6op anbTepHaATUMBHOIO KaHana 1. Al
F9.29 npu paboTe C 3aMKHYTbIM 0 0-4 2: A2
KOHTYpPOM 3: pe3epB
4: pe3epB
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WHTerpanbHblvi .
KOS DULIMEHT yCUneHns lMponopumoHanbHbIi
(KI) BbILLE KO3 PULIMEHT yCUneHs

\ MHTerpanbHbIi \ n o
POMOPUMOHANBHbIIA
/ KoatbuLyeHT KO3(DDULNEHT yCUNeH!s

yeunenus (Ki) Hike Kp Huxe

Bennunna obpatHoit

4 casm

MpepensHoe
OTKITOHEHMe
3apaHHoe /
4 3HaveHve [/ T
OnddepeHumanbHbIn
K03PULIMEHT yeuneHns
&/ (Kd) Bbile
\W 4 BpeM'ﬂ
IunddepeHumanbHbii BbixoaHas
K03 prLmeHT YacTota -
yeunenust (Kd) Huke ~
" BpeMﬂ'

PucyHok 8.2.8. BnuaHue napametpos NNO-perynartopa

8.2.7 3apaHMe OCHOBHOM YacTOTbl C MOMOLLbIO NepeaaYvn gaHHbIX

Moppo6bHble cBegeHUa No obMeHy JaHHbIMU Mo NpoTokony RS485-Modbus npuBoasaTtca B rnaee 9.

8.2.8 HaCTpOﬁKa MCTOYHMKA 3aJaHMNAa BCroMoraTesibHOM 4acToThbl

ANropuvTM HacTpoMku napamMeTpa FO.03 onga Bbibopa MCTOYHMKA BCMOMOraTesibHOM YacToTbl aHaNorMyeH
anropuTMy HAaCTPOMKU MCTOYHMKA OCHOBHOM YacToTbl. Moapo6HbI npouecc Bbibopa U HACTPOMKM NapaMeTpoB
onucaH B pasgene 8.2.1 «Bbi6op UCTOUHMKA 3a4aHNA OCHOBHOWM YacTOTbI».

3Ha4vyeHue
no yMOJT4aHuIo

MapameTp HasBaHue 3HayeHMe | OnucaHue napamMeTpa

0 Lindposag yctaBka (FO.05)
1 All
Al2

Pe3epB
Bbl6Op MCTOUHMKA

FO0.03 BCMoOMoraTefibHOM 0
YyacToThl

Pe3epB

MHoroctyneH4yaToe 3agaHune 4acToThl

BcTpoeHHbin MK

NMAO-perynupoBaHue

(o< T B o) IRV B B S N I O I I V]

3agaHue yepes NpPoM. MPOTOKON

8.2.9 BbI6op UCTOYHMKA 3a4aHNA OCHOBHOM M BCNOMOraTe/ilbHOM YacToTbl

KoMBUMHaLMA UCTOYHUKOB 3aJaHMNA OCHOBHOWM M BCMOMOraTeNlbHOM YacTOTbl MOXKET 6bITb HAaCTpOeHa B
napametpe FO.04.

3Ha4yeHue
MapameTp HasBaHue 3HaueHMe | OnucaHue napaMeTpa
no yMonuyaHuio
Paspsg eaMHULL BbIGOP MCTOYHMKa YacToThl O:
Bbi6op BbI6OP OCHOBHOM YaCTOThI
KOMBUHALIMMN 1: pesynbTaT BbiGOpa
MCTOHHNKOB 0x0000— | Paspsan necaTkos: BbIGOP UCTOUHUKA OCHOBHOM U
FO.04 3a4aHnAa OCHOBHOM 0x0000 2
: 0x0031 BCMoOMoraTesibHOM YacToTbl
n 5 0: ocHOBHa# + BCrloMoraTesibHas
BCrioMoraTe/ibHou 1: oOCHOBHas — BCroMoraTenbHas
HacToTbl 2: MaKcMMarnbHoe 3HavYeHue 13 asyx (MAX)
3: MUHMManbHoe 3Ha4YyeHue n3s aBsyx (MIN)
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8.2.10 Mpepen 3apaHUsa 4YacToTbl (YCTaBKa HYacToThbl)

BepxHU Npeaen pabodei YacTOTbl OrpaHUYMBaET MaKCUMMasbHYIO BbIXOAHYIO YacToTy. Pa6oTa aBuraTtens
C YacCTOTOM BbllLe MaKCUMasibHOM He aonycKaeTca. HMXHUM Npepgen paboyeit YacToTbl orpaHUYMBaeT
MUHUMarbHYI0 BbIXOOHYIO YacToTy. PaboTa aBUraTensa c 4acToTOM HUXKe MUHUMaNbHOM He JonycKaeTcs.
[Buratenb MoxeT paboTaTb B Npefenax gManasoHa paboyel 4acToTbl.

3Ha4yeHune
MapameTp Ha3BaHue 3Ha4yeHue OnucaHue napaMeTpa
no ymosni4yaHuio

F0.07 BepxHui npenen 50,00 My F0.08 - 600,00 Iy

pa60HeM YacToThbl
F0.08 LR (PR e 50,00 My F0.09 - F0.07

YHacCTOTbl

F0.09 HwkHm npeaen 0,00 My 0,00 My - FO.08

pabouein YacToThI

8.3 Pe)XX1M nycka y TopMOXXeHuUs

8.3.1 PexkxnM nycka

MpenycMoTpeHO TPU peXknMa nycka npeobpasoBaTensd YacTOTbI: 3aMyCK ¢ YacTOTOM NycKa, MpeaBapuTebHoe
HaMarHuuMBaHme C NocneayroLLMM MYCKOM C YaCTOTOM NyCKa U MOBTOPHbIN 3aMyCK Noc/e OTCleXXMBaHUa
ckopocTu. MapaMeTp F1.OO nossonaeT BbiI6upaTbh pexuM 3arnycka npeobpasoBaTesis 4acToTbl.

MapameTp Ha3BaHue 3Ha4yeHue OnucaHue napaMeTpa

3HayeHue
Mo YMOMYaHUIO

0: 3anycK € 4YacToTom nyckKa

1: npepBapuTenbHoe
HaMarHM4YmMBaHMe c nocrenyoLwmMm
F1.00 Pe)xxum nycka (0] 02 MYCKOM C YaCcTOTOM NycKa

2: NOBTOPHbINM 3aMycK nocrne
OTCNEXUBaHUA CKOPOCTU (BKItoYada
onpepeneHne HanpaeBneHus)

F1.01 YacToTa nycka 0,00 Iy, 0,00-10,00 I'y,

BpeMma yaepxaHuda
YacToTbl NycKa

F1.02 0,0c 0,0-100,0 c

BenunuyunHa

o .

F1.03 NOCTOAHHOIO TOKa 0,0 % 0,0-100,0 % 100 % (HOMUHaNbHbIN TOK
npepBapuUTeNibHOro npeo6pasoBaTend YacToTbl)

HaMarHn4imBaHU4A

Bpem«a
F1.04 npenBapuUTenibHOro 0,0c 0,0-100,0 ¢
HaMarHM4YmnBaHMs

» 3anyckK c 4YacToToM Mycka

Ecnu B napamMeTpe F1.00 = O, To npeo6pazoBaTesib HacTOTbl 3aMyCTUT ABUIraTe b C YAaCcTOTOM MyCKa, 3afaHHOMN
B NnapameTpe F1.01. MoaxoauT anga ynpasnieHmnsa pabotor NMOTOB 1 APy X MOObEMHbIX YCTPOWCTB).

A BbixoaHas yacTota

YacroTa nycka

»
Ll
Bpewms t

“—>

Bpemsi yaepaHus YacToTsl nycka

PucyHok 8.3.1. BpeMeHHas guarpaMma Ans pexxmma nycka ¢ 3agaHHoOM 4YacToToM nycKa
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» [MpepBapuTenbHOE HaMarHM4YMBaHME C NOCneayoLWMM NYCKOM C YacTOTOM NycKa
Ecnu B napameTpe F1.00 =1, TO He06X0AMMO TaKyKe HacTpouTb napameTpbl F1.02-F1.04. ®yHKuUuUA
npenBapuUTENIbHOrO HAMarHMYMBaHUA UCMOMb3yeTCcAa B Cydasax, Korga ABuratefib HEMPOMU3BObHO
BpallaeTcs, HanpuMep, B clydae paboTbl LEHTPOBEXHbBIX NI OCEBbIX BEHTUNATOPOB, KOTOPble MOryT
pacKpy4MBaTbCs NMOTOKOM BO34yXa, TM60 eCriv HeoB6X0AMMO MPOCYLLIUTbL OBMOTKKM ABUraTens.

Yacrora, 'y
| -
>
BbIXogHOe Tok npeg. Bpewms t
HanpseHue | HaMarHnuvBaHma
o ] ]
| i Bpems t
< !
Bpewmsi npea. :
HaMarHu4mMBaHus i
KomaHga )
3arnycka

PucyHok 8.3.2. BpeMeHHasa AnarpamMmy Ans pexxmma npenBaputesibHoro
HaMarHu4YmBaHus ¢ nocneayowmM NyCcKom

» TOBTOPHbIN 3aMycK Noc/ie OTCNEXMBaHUA CKOPOCTU (BKtoUas onpeaeneHmne HanpasieHus)

Ecnu B napamMeTpe F1.00 = 2, To Nnpeo6pasoBaTesib YacTOTbl CHa4asa onpeaenMT CKOPoCTb U HanpaBneHue
BpalleHMa OBUraTensd, a 3aTeM 3anycTuT aABuratesb. [JaHHbIN PeXUM MOoaXoaUT ANg yrnpaBneHus
MeXaHMYEeCKNUMU HarpyskKamMm ¢ 601bLLIUM MOMEHTOM UHePLMU. ECNKU MexaHU3M Npoao/mKaeT BpaLLaTbes
Mo MHepLMK Nocne npeablayLero ocTaHoBa BO BpeMa MOBTOPHOTro 3anycka npeobpasoBaTend 4acToThl, TO
PEXXUM MOBTOPHOIO 3amnycKa Mocsie OTCIEXXUBAHMUA CKOPOCTU MO3BOSAT U36eXKaTb BOSHUKHOBEHMUA CKaYKOB
M3-3a NYCKOBOIO TOKa.

BbixogHas
yacTota

A

CkopocTb Auratens

i
| ! YckopeHue
>

Bpemsi onpenenexns ckopoctu
ABuratenst

P Bpems t

PucyHok 8.3.3. BpeMeHHaqa guarpaMmma gng peXxxumMa noBTOPHOIro 3anycka
nocne oTcneXXmBaHMA CKOPOCTU
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8.3.2 Pe)XXuM ocTtaHoOBa

MpenycMoTpeHO TpU peXxxmma ocTaHoOBa npe06pa3OBaTenq 4YaCTOTbl: OCTaHOB C 3alaHHbIM BpeMeHeM
TOPMOXeHnd, OCTaHOB Bbl6EroM 1 OCTAHOB C 3afaHHbIM BpeMeHeM TOPMOXXeHNd B KOMBUHaLMM ¢
TOPMOXXeHNeM NOCTOAHHbIM TOKOM.

MapaMeTp F1.05 nosBonsaeT BbIbMpaTb PeXXMUM oCTaHOBa Npeobpa3oBaTenis YacToThl.

3HayeHune

MapameTp HasBaHue 3HayeHune OnucaHue napaMeTpa
no ymon4vyaHuio

0: ocTaHOB € 33aHHbIM BpeMeHeM
TOPMOXXeHUdA

1: ocTaHOB Bblberom

2: OCTaHOB C 3aJaHHbIM BpEMEHEM
TOPMOXeHUNA U TOPpMOXXeHneM
NOCTOAHHbIM TOKOM

F1.05 Pe)XXnm octaHoBa [0} 0-2

YacTtoTa TOpMOXKEHUSA
F1.06 NOCTOAHHbIM TOKOM Mpun 0,00 'y, 0,00 'y - FO.07 --
ocTaHoBe

BpemMsa oxxungaHua
F1.07 TOPMOXEHUA NOCTOAHHbIM 0,0c 0,0-100,0 c --
TOKOM MpWu ocTaHoBe

BennymHa NocToaHHOro Toka 100 % (HOMUHaNbHbIN TOK

F1.08 0,0 % 0,0-100,0 %
TOPMOXXEeHUS npeo6pasoBaTtend 4acToThbl)
Bpemsa TopMoXkeHus
F1.09 NOCTOSAHHbIM TOKOM Mpun 0,0c 0,0-100,0 ¢ --
ocTaHoBe

» OCTaHOB C 3a4aHHbIM BPEMEHEM TOPMOXKEHUS
Ecnu B napamMeTpe F1.05 = O, To nocne nony4yeHUa KoMaHgbl Ha OCTaHOB Npeob6pasoBaTesb YacToTbl
BbIMOMHUT OCTaHOB ABMraTens ¢ 3agaHHbIM BpeMeHeM TOpMOXXeHUs. [Nocne akTMBaunUmM KoMaHAbl OCTaHOBa
npeobpazoBaTesib HacTOThbl MIABHO CHWMXAET BbIXOAHYtO YacToTy o O.

A Yacrtora
PABOYAA
& vactora
P> Bpems t
Bpems TopMoxeHus
KomaHga
oCTaHoBa

PucyHok 8.3.4. BpeMeHHas amarpamMmma anqa pexxmmMma ocTaHOBa C 3aaHHbIM BpeMEeHEM TOPMOXKEeHUS

» OcTaHoB Bbli6erom

Ecnu B napaMeTpe F1.05 =1, To npeo6pasoBaTesib YacTOTbl BbINOMIHAET OCTaHOB ABUraTens Bbi6eromM, Bpems
OCTaHOBa 3aBMCUT OT MOMEHTa MHEPL MM MexXaHU3Ma.

A Hacrora

CKOpOCTb Harpysku

N / OcraHoB BblIGErom
\

KomaHga
0CTaHoBa

PucyHok 8.3.5. BpeMeHHasa guarpamMma gns pexxmma octaHoBa Bbi6erom
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» OcCTaHOB C 3adaHHbIM BpeMeHeM TOPMOXEHUS B KOM6UHauuMm c TOPMOXeHNeM NOCTOAHHbIM TOKOM

Ecnu B napamMeTtpe F1.05 = 2, To NnpeobpasoBaTefib YacTOTbl OCTAaHOBUT ABUraTe b C 3a4aHHbIM BpeMeHeM
TOPMOXEHUSA U AOMNONTHUTENBbHO UCMNOSIb3YET TOPMOXKEHME NOCTOAHHbIM TOKOM. NMocne foCTMKEHUSA
3HayeHWda YacToTbl B NapaMeTpe F1.06 npeobpasoBaTesib HacTOTbl 4O6aBNAET TOPMOXKEHME NOCTOAHHbIM
TOKOM Ana 6osee 6bICTPOro NOIHONO OCTaHOBA ABUIraTessl Ha HU3KUX 06opoTax.

Yacrtota, 'y
HavanbHas yactota

TOPMOXEHWs npu
OCTaHoBe

+ >
1 Bpewms t

Bpems oxupaHus
TOPMOXKEHMS Npu
oCTaHoBe

HanpsbkeHm1e
-l

1
1
1
BebixogHoe |
1
1
: I BennynHa TopmoxeHus
»

MOCTOAHHBIM TOKOM

I I >
|<—>I

BpeMﬂ TOPMOXEHUs

Komangaa npu ocTaHoBe
nycka

PucyHok 8.3.6. BpeMeHHasa gnmarpamMma anga pexxmmMa octaHoBa € 3afaHHbIM BpeMeHEM TOPMOXKeHUS
B KOM6MHALMMN C TOPMOXKEHUEM MOCTOSAHHbIM TOKOM

8.3.3 HacTpoWka KpuBOM pa3roHa U TOPMOXKEHUS

Mon BpeMeHeM pasroHa MoHMMaloT BpeMs, HeobxoamMoe npeobpasoBaTesio And pa3roHa aoeuratenda

OT Hy/IEBOM YacToTbl A0 MaKCUMasIbHOWM BbIXOAHOM YacToTbl, 3a4aHHOM B NapameTpe FO.07. BpeMeHeM
TOPMOXXEeHMA Ha3blBaeTCa Be/IMYMHA BpeMeHU, HeobxoanMas rnpeobpasoBaTtenio A9 OCTaHOBa ABuUraTena oT
MaKCUMallbHOM BbIXO4HOM YacToTbl, 3agaHHOM B NapameTpe FO.07, 0o HyneBow YacToTbl.

» JIMHENHbIN Pa3roH N TOPMOXKEHME
B cepuu MY NVF2G-S npenycMoTpeHo YeTbipe Habopa BpeMeH pasroHa M TOPMOXKEHUS, KOTOPble MOXHO
nepeknoyaTb LMdpoBbIMU BxogaMu. [1Na nepekntoyeHns Mexxay HabopaMm MOXKHO 3aganTe yHKLUIO
undposoro Bxona 1 c nomoulbto Nnapametpa F5.01=28, a pyHKLMIO LMPPOBOro BXxoaa 2 C MOMOLLbIO
napametpa F5.02=29.

3HayeHue
3HayeHue OnucaHue napaMeTpa

MapameTp ‘ Ha3BaHue
no yMosni4yaHuio
F5.01 DyHKuma Bxoga X1 28 0-63 28: BbIGOp Habopa BpeMeHM
pa3roHa 1 TOPMOXKEeHMUSA
F5.02 ®yHKLMS Bxoaa X2 29 0-63 29: Bbi6op Habopa BpeMeHu
pa3roHa M TOPMOXKEHMUSA

X2 | X1 | BpeMsa pasroHa U TOPpMOXXeHuUsa

0 0 MepBbin Habop: FO.14, FO.15

0 1 BTopow Habop: F8.04, F8.05

1 o] TpeTunin Habop: F8.06, F8.07

1 1 YeTBepTbint Habop: F8.08, F8.09

MapameTp ‘ Ha3BaHue ‘ SLEREREIS 0D ‘ 3apaHHas o6nactb | OnucaHMe napameTpa
YMoO4YaHuIo

FO.14 Bpema pasroHa 1 CornacHo mogenu 0,0-6500,0 ¢ --
FO.15 Bpemga TopMoxkeHus 1 CornacHo mMogenu 0,0-6500,0 c --
F8.04 Bpemga pasroHa 2 CornacHo mogenu 0,0-6500,0 c --
F8.05 Bpemsa TopMorxkeHusa 2 CornacHo mogenu 0,0-6500,0 c =
F8.06 Bpemsa pasroHa 3 CornacHo Mmogenu 0,0-6500,0 c --
F8.07 Bpemsa TopMoxkeHusa 3 CornacHo Mogenu 0,0-6500,0 c --
F8.08 Bpemga pasroHa 4 CornacHo mogenu 0,0-6500,0 c --
F8.09 BpemMa TopMOXKeHUsa 4 CornacHo mMogenu 0,0-6500,0 ¢ --
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8.4 ABTOMNpPOroH gBurartens

ABTOMPOroH ABUraTensa rnogpasyMeBaeT aBTOMAaTUUECKYO HAaCTPOMKY NMpeobpasoBaTesieM NapaMeTpoB
F2.07-F2.09 gBuratena. NpenycMoTpeHbl cTaTUyeckasa U AMHaMUyecKas caMoHacTpomkKa.

3Ha4yeHue
MapameTp Ha3sBaHue 3Ha4vyeHue OnucaHue napamMeTpa
no yMoJi4aHuIo
O: oTKtoUeH
F2.22 ABTONPOroH (0] 0-2 1: cTaTU4YeCcKUM aBTONPOroH
2: AMHAMUYECKUM aBTOMPOroH
F2.00 EMIEET T (0] 0-2 0: aCUHXPOHHbIN OBUraTeNb
aoBuratenda
F2.01 HomuHanbHas CornacHo Mogenu 0,1-1000,0 kBT
MOLLHOCTb
HoMuHanbHoe Hanpsh)xeHune
HoMuHanbHoe
F2.02 CornacHo mMogenu npeo6pasoBaTtend 4acToTbl
Hanps>XeHune 1B
0,01-600,00 A
(MowHOCTb NpeobpasoBaTtens
. yacToThbl < 55 KBT)
F2.03 HOMMHanNbHbIN TOK CornacHo mogenu 0,1-60000 A
(MowHOCTb NpeobpasoBaTtens
yacToTbl > 55 KBT)
F2.04 B CornacHo Mogenu 0,01 - F0.07
yacToTa
F2.05 Kon-Bo nontocos CornacHo Mogenmu 2-24
F2.06 bl LLER CornacHo mogenu 0-65 535 06/MUH
CKOPOCTb BpalLeHuda
0,001-63,535 OmM
AKTUBHOE } (MowHOCTb Npeo6pasoBaTtens
F2.07 ConpoTUBNEHME MapamMeTpbl TOHKOM YyacToThbl < 55 KBT)
’ cTaToDa HaCTPOWMKM 0,0001-6,5535 OM
P (MowHoCTb Npeo6pasoBaTtens
YyacToTbl > 55 KBT)
aSERCE MNapamMeTpbl TOHKOM
F2.08 conpoTuBrieHne P p o
HaCTPOWMKM
poTopa
F2.09 NHOYKTUBHOCTb MNapaMeTpbl TOHKOM
’ pacceaHua HaCTPOWMKM
0,1-6553,5 MI'H
B3ayMHoe 3 (MowHOCTb NpeobpasoBaTtens
F210 UHAYKTUBHOE MapamMeTpbl TOHKOU yacToTbl < 55 KBT)
: HaCTPOWMKM 0,01-655,35 MIH
conpoTuBeHUE
(MowwHOCTb NpeobpasoBaTtens
yacToTbl > 55 kBT)
0,01 A-F2.03
(MowwHOCTb NpeobpaszoBaTtens
MNMapaMeTpbl TOHKOM YyacToThbl < 55 KBT)
F2.1 TOK X010CTOro xoaa HACTPOIKN 01A- F2.03
(MowwHOCTb NpeobpazoBaTtens
YyacToTbl > 55 KBT)
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» CTaTM4YeCKMIN aBTOMPOroH: MOAXOAUT OJ15 C/yYaeB, Korga HET BO3MOXHOCTM OTK/IIOUYNTbL ABUraTe b OT
Harpyskm

YcTaHOBUTE HOMUHAalbHbIE 3Ha4YEeHUS, YKa3aHHble Ha wunibaunke aeuratena: F2.00-F2.06.
YcraHoBUTe F2.22=1, 3aTeM HakMmnTe RUN (Pa6oTa), 4Tobbl 3anyCcTUTb Npeobpa3oBaTesib HacToThl.

Ha naHenu oto6pasunTtca coobuieHUe «-TUN-». HacTpolka 3aBeplLueHa.

»  OuHaMMUYeCKUM aBTOMPOroH: NOAXOAMT ANS CllyvaeB, Korga ABMraTesib MOXXHO OTCOEAUHUTb OT HarpysKu
YcTaHOBUTE HOMUHAalbHbIE 3Ha4YeHUS, YKa3aHHble Ha wunibaunke aeuratenda: F2.00-F2.06.
YctaHoBUTe F2.22=2, 3aTeM HakmMuTe RUN (PaboTa), 4Tobbl 3anycTuUTb Npeobpa3oBaTesib YacToThl.

Ha naHenu oto6pasunTtca coobuieHUe «-TUN-». HacTpolka 3aBeplLueHa.

» [1119 KOPPEKTHOIO BbINOSTHEHWS aBTOMPOroHa HeobxogmMmo npaBum/ibHO BBOOUTb
HOMWHal1bHble 3Ha4YeHWA OBUMaTe/1d B COOTBETCTBUU C LUNJTbOAUNKOM.

/_\ » ABTPOMPOroH ABUraTeNs MOXXHO MNpepBaTb BO BPeMS BbIMOMHEHUS, HAXKaB Ha KHOMKY
STOP (OcTaHOB), 0OHAKO 3TO MOXXET NPUBECTU K HEMOJTHOM aBTOMAaTUUYECKOM HAaCTpoMKe
BHuMaHue! Asuratens.

» B cnyyae BHeLUTaTHOM CUTyaLMM MPU BbINONTHEHUM aBTOMPOroHa ABUraTens cmcteMa
BblOAcCT coobLleHmne 06 owmnbke caMoHacTponkm (E.tE).

8.5 MNMapaMeTpbl cKanapHoro pexxmma ynpasneHus (V/F)

8.5.1 JlnHenHble Kpueble V/F, MHOrotoueuHble kpueble V/F un kpusble V/F
CO CHMXEHMEM KPYTSLLLEro MOMEHTa

3Ha4yeHue

MapameTp HasBaHue 3Ha4vyeHue OonucaHue napamMeTpa
no yMoJl4aHuIo

O: nuHeMnHasa kpueasa V/F

1: kBagpaTMuHasa kpusas V/F

2: Kpmeas V/F co cHMXeHneM
KPYTSLLEro MOMeHTa 1

F4.00 HacTpomka kpuson V/F (0] 0-4 KO3dPULUMEHTOM MoLHOCTU 1,7
3: kpmeas V/F co cCHMXeHneM
KPYTSLLEro MOMeHTa 1
KO3$PULMEHTOM MoLLHOCTU 1,2
4: MHOroToue4yHas kpueas V/F

0,0 % (aBTOMaTU4YECKOE YBENUYEHUE
KPYTSLLEro MOMeHTa)

F4.01 IR-koMneHcauunsa CornacHo Mogenm 0,0-30,0 % 0,1-30,0 % (oTHOCUTENBHO
HOMMHaNbHOIO HampsXeHna
nBurartens)

F4.02 MpeaentHas yactora 50,00 Iy 0,00 Iy - F0.07

IR-KOMNeHcauunmn

F4.03 Todka 3 uactotbl 0,00 'y F4.05 - F2.04
MHoroTodeuHowm kpmneoi V/F

F4.04 TouKa 3 HanpsxeHus 0,0 % 0,0-100,0 %
MHoOroTodeuyHom kpmnsom V/F

F4.05 UeLelztr e ] 0,00 'y F4.07 - F4.03
MHoroToueuyHom kpmneoin V/F

F4.06 Todka 2 HanpskeHns 0,0 % 0,0-100,0 %
MHoroTo4e4Hon kpueon V/F

F4.07 Touka 1 vactorbl 0,00 Iy 0,00 'y - F4.05
MHoroTodyeuHom kpmnsoi V/F

F4.08 Touka 1 HanpsHKkeHusa 00% 0,0-100,0 %

MHoOroTodeuyHom kpmneoi V/F

HacTpolka napameTpoB F4.00-F4.08 akTyanbHa, ecnn B napameTpe FO.00 Bbi6paH CKaNnapHbIN PeXxnm
yrpaBlieHUsa CKOPOCTbIO ABUraTens.
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JIMHeMHaa KpMBaga CKandpHOro pexxuMa rnogxogmTt ansa 60blUMHCTBA MEXaHM3MOB C MOCTOSAHHbBIM KPYTALLWM
MOMEHTOM, TaKMX KaK NogbeMHO-TPAHCMOPTHbIE MeXaHU3Mbl, KOHBEMEPbI, MOPLLUHEBbIE KOMMPECCopbl,
3KCTPYyAEPbI, LUTAaMMOBOYHbIE MALUUHbI, LLeHTpUdYrmM 1 gpyroe.

MapamMeTp IR-koMneHcaumnm F4.01 ncnonbsyeTtca A8 KOMNeHcaumMm nageHus HanpsaXXeHmnsa Ha akTUBHOM
COMPOTMBEHUN OBMOTOK CTaTopa Ha HU3KUX CKOPOCTAX paboTbl anekTpoaBmratensa. Hanbonee akTyanbHO
yCTaHaBNMBaTb AaHHbIM NapaMeTp ANg ABuratenein MaJeHbKOM MOLLHOCTU C HE6O0/MbLIMM cevyeHUneM

M MPOBOAMMOCTbIO O6MOTOK CTaTopa U BbICOKMM aKTUBHbIM COMPOTUBAeHMe. KoMneHcauuna nageHusa
HanpaXeHUsa obecneymBaeTcs NOBbILLEHNEM KPYTSALLErOo MOMEHTA.

A BbixoaHoe HanpsxeHme

Vb

IR-komneHcauums ,/‘

BbixogHas yacTtoTa
»
»

f BbIKN b

PucyHok 8.5.1. JluHeiHasa kpusas V/F

N9 MHOTroToYeYHOWM KPUBOWM CKaIPHOIo peXXmMa gmanasoH HaCTPOMKM YacToThbl cocTaBngaeT ot 0,00 My

00 HOMUHabHOM YacTOTbl ABUraTess; AManasoH HAacTPOMKU HanpsaXeHUa cocTaensgeT ot 0,0 oo 100 %, uTo
COOTBETCTBYET AMaNasoHy HanpsKeHus asuratens. HacTponku MHorotoueuHo Kpmsoi V/F 06bluHO 3aBUCAT
OT Harpy3O04HbIX XapaKTepPUCTUK OBUraTens.

A BbixogHoe HanpsikeHue, B

Makc. BbixogHoe

HanpsxeHue Kpwveas V/F, Touka 1
V3 Kpueas V/F, Touka 2
V2 Kpusas V/F, Touka 3

Vi BebixogHas yactota f

0 f1 f2 f3  basoBas paﬁgqaﬂ vacrota

PucyHok 8.5.2. MHoroToueuHast kpusas V/F

CKangpHasa KpuBasi CO CHUXXeHMEM KPpyTALLEero MoMeHTa 06bl4HO NMpUMeHsaeTcs A/19 MeXaHU3MOB C
rnepeMeHHbIM MOMEHTOM COMPOTUBIIEHUE, K TAKMM MeXaHM3MaM OTHOCATCS BCe LLeHTPO6eXXHble Harpysku,
TaKMe KaK HacoChbl, BEHTUNATOPbI U LLeHTPOoBeXXHble KOMMpPeccopbl. HMKe HOMMUHaNbHOM YaCcTOTbl COOTHOLLEHWE
MeXXOy BbIXOOHbIM HaNpPsH)XeHMEM U BbIXOOQHOM YacTOTOM U3MEHSAETCS MO KPUBbLIM C KO3pPULMEHTaAMM
MoLllHocTn 2,1,7 n 1,2.

A BbIxogHOe HanpsikeHne

Vb

N

Kpusas V/F co cHxeHreM KpyTsiLLero MoMeHTa, KoadhuLmeHT MoLuHocTn 1,7

I
!
NureitHas ! Kpusasi V/F co CHXeHMeM KpyTSILLEro MOMEHTa, KO3(hULMEHT MOLLHOCTM 1,2
]
]
I
T

! Kpusas V/F co CHikeHneM KpyTsiLLero MoMeHTa, KoadhuLmeHT MoLLHocTh 2,0
|
]
]
|

KeappaTuyHas !
: BbixogHas Yactota

>

fb

PucyHok 8.5.3. Kpuas V/F co CHUXeHUeM KpyTaLlero MOMeHTa
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8.6 BeKTOopHOEe ynpaBneHue

B ocHoBe MeToAa BEKTOPHOIO yrnpaBfieHUs MpU perynmpoBaHMUN CKOPOCTU NIEXUT MPUHUMKM pa3gefieHus
KOHTYPa NOoTOKOoCcLUern/1eHNd N KOHTYpPa MOMeHTa.

8.6.1 HacTpomka napaMeTpoB BEKTOPHOIO ynpaB/lieHUSA CKOPOCTbIO

3HauyeHue

MapamMeTp HasBaHue 3HauyeHune OnucaHue NapaMeTpa
no yMon4aHuio

0: BekTOpHOE ynpaBneHue (SVC)

FO.00 Cnocob6 yrnpaBneHua 1 O-1 1: cKansipHoe ynpasneHue (V/F)

MNMponopunoHanbHbIN
F3.01 KO3PPULMEHT yCUNEeHUs 30 1-100 =
perynartopa ckopoctu 1

NHTerpanbHaa noctoaHHada

F3.02
BpeMeHW perynaTopa ckopocTu 1

05c 0,01-10,00 ¢ -

F3.03 YacToTa nepekntoyeHus 1 5,00 Iy, O Iy - F3.06 -

MNMponopunoHanbHbIN
F3.04 KO3PPUUMEHT yCUneHus 20 1-100 -
peryndaropa CKOpocTu 2

MNHTerpanbHasa noctogaHHada

F3.05 1,00 c 0,01-10,00 c -
BPEMEHU perynaropa CKopocTn 2
F3.06 YacToTa nepeknoyeHmna 2 10,00 I'y, F3.03 - FO.07 -
KoadppunumeHT komneHcaumm
F3.07 CKOJIbYXEHUSA NP BEKTOPHOM 100 % 50-200 % -

ynpaBneHmu

KoadduumeHT KoMNeHcaunu ckonbxeHmnsa F3.07 ncnonb3yeTca An9 perympoBaHUS CKOMBXEHUS U yydlleHUa
TOUHOCTU 3afaHUSA CKOPOCTU Ha Bbixofe MNY. KoppeKTHada HacTpomnKa AaHHOro napaMeTpa no3songaeT
KOMMNEHCUPOBaTb peaKL Mo CKOPOCTU aCUHXPOHHOIO ABUraTens npmu Habpoce Harpysku. TakMm o6pasom,
CKOPOCTb ABUraTesnis ocTaeTcd HEM3MEHHOM NpU yBENMYEHUMN MOMEHTa CONPOTUBEHUS Ha Bany. HacTponka
napameTpa F3.07 0OCTyMnHa, eCfv BbibpaH BEKTOPHbIN PEXXUM YNpaBieHUa CKOpoCTbio ABuratens FO.00=0.

Hwmke 4yacToTbl nepekntoveHunsa 1, yctaHoBNeHHOM B NapamMeTpe F3.03 akTtuBHbI [N KoadPULUMEHTbI BHYTPEHHErO
KOHTypa ckopocTuh F3.01 1 F3.02. Ha yactoTe nepekntoueHus 2 un Boiwe (F3.06) akTnBHbI [N koadpduLmMeHTbI
BHYTPEHHEero KoHTypa ckopocTtu F3.04 1 F3.05. B onana3soH Mexxgy YacToTon nepeksntoveHnda 1 n YacToTomn
nepeknoyeHusa 2 ncnonbsyetcs MU KoapPrUMEHTbI BHYTPEHHEIO KOHTYPa CKOPOCTU, onpegensaemble 13
NIMHEMNHOWM 3aBUCUMOCTU MeXay AByMS HabopaMu KoadPpuLmMeHToB.

MW perynsitop

F3.01
F3.02

F3.04
F3.06

Yacrtota nepeknioyeHuns

>

F3.03 F3.06

C NOMOLLbIO HACTPOMKU KO3PDULMEHTOB BHYTPEHHEMO KOHTYPa CKOPOCTU MOXKHO U3MEHUTb ANHAMUYECKYHO
peakumio MY B BEKTOPHOM peXkuMe yrnpaBreHMsa CKOPOCTbIO afieKTpoaBuraTens. YeenmyeHme koadoduumeHTa
YCUMEHUS U YMeHbLUEeHWEe MHTerpanbHOM NOCTOSAHHOM BpeMeHW AenaeT rnepexonHol npouecc 6onee
kone6aTeNbHbIM, OAHAKO MepeperynpoBaHMe MOXKET NPMBECTU K BOSHUKHOBEHWIO aBTOKoNneb6aHuiM B cuctemMe.
CHUKeHWe KoaddULMEeHTa YCUNEHUS U yBenYeHWe MHTerpasibHoM NoCTOSSHHOW BpeMeHU AenaeT nepexonHomn
npouecc 6onee cCTabUNbHbIM U anepuoamnYecKnUM, CHUXKAETCH CKOPOCTb AMHAMMYECKOro OTK/IMKa Ha Habpoc
HarpysKm 1 MOXKeT yBe/IMUYMBaTbCca CTaTUYecKas owmnbka nogaepxaHma ckopocTu. MU koadpoduumeHTol
BHYTPEHHEro KOHTYpa CKOPOCTM 3aBUCAT OT MOMEHTa MHEPLIMN MexaHW3Ma U A0/HKHbI HacTpamBaTbcs
nosib3oBaTesNieM Nof KaXkKAbl KOHKPETHbIN TEXHOMOMMYECKMI NMpoLLecc ANng yrydleHnsa OTKIMKa CUCTEMDbI.

Ecnu ncnonb3syeTca BEKTOPHOE yrnpaBrieHue, B NepByto ovepenb Heo6XoaUMO BbIMOHUTL aBTOMaTUUYECKYHO
HaCTPOWMKY NapaMeTpPOB ABUraTesnd, Kak onucaHo B pasgese 8.4 «ABTOMNPOroH ABurateng».
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8.7 3awumTa oT onpoKMabiBaHUA B pe3ynbTraTte neperpys3kum rno TokKy

Ecnu B npouecce pasroHa ABuraTena TOK NpeBblaeT 3aAaHHbIN Npeaen 3alunTbl NneperpysKn rno Toky
(3aBoackoe 3HauveHue 150 %, T. e. B 1,5 pa3a Bbllle HOMUHaNIbHOIO TOKa ABUraTtensa), cpabaTbiBaeT GyHKLUA
3alUUTbI OT OMPOoKMAbIBaHUS, MY CHMKaET BbIXOAHYIO HacToTy A9 CHMXKEHUA TOKa HMXKe npepgerna. 3aTteM
MY NoBTOPHO HaYMHAET yBENMYMBATb HacTOTY 40 334aHHOIo 3Ha4YeHUs, aKTUYECKOe BpeMs pa3roHa
aBTOMAaTUYECKM YBENMUMBaAETCH. YeM Bbille KOIPDULMEHT YCUNTEHUS 3aLLMTbl OT ONPOKMAbIBaHUS NpU
neperpyskKe rno Toky, TeM Bbille 6yaeT apdeKT n TeM bbicTpee ByaeT CHMXKATbCA BbIXoAHas YacToTa.

BbixoaHom Tok
Touka 3aLuThl

OT OMPOKMALIBAHMSA MK
neperpyake mo Toky

Bpewms

BbixogHas yactota

— \_

\ Bpemst

PucyHok 8.7.1. MpuHumMnuanbHasa cxeMa paboTbl GyHKLUUU 3alLUTbI OT ONMPOKUAbIBAHUA
npu neperpyskKe no Toky

3Ha4yeHue

MapameTp Ha3sBaHue ‘ 3HayeHue ‘ OnucaHue napamMeTpa
no yMOJI4aHuIo

KoadppnumeHT ycuneHna GyHKLUM 3amTbl
FE.O7 OT OMPOKMAbIBaHUSA NPU Neperpyske rno 1 0-1
TOKY

O: BbIK/tOYEH
1: BKNtoyeH

Tok cpabaTblBaHMSA 3aLLUMUTbI OT
OMpOoKMObIBaHUSA NPW Neperpy3Ke no ToKy

FE.O8 150 % 100-200 %

8.8 3awumTa ot onpoxKunabiBaHUA B pe3y/ibTaTe NMOBbILLEHHOIo HanpaXxxeHumnd

Ecnu B npouecce pasroHa ABuratens HanpsHxeHue Ha LWMHe MoCTOAHHOro ToKa MY npeBbiwaeT npenen
3alUUTbl OT OMPOKMAbIBAaHUSA NPU NepeHanpsaXXeHWK, 3afaHHbI B NapaMeTpe FE.06, akTuBUpyeTcs GyHKUUS
3alUUTbl OT OMPOKMAbIBAaHUSA NPU NepeHanpsaXXeHUU. Mpn 3ToOM BbiXogHas YacToTa CHUYXKaeTcs, a daKTuyeckoe
BpeMs TOPMOXKEHUSA aBTOMaTUYECKM YBeNTMYMBaETCA OJ19 TOro, YTobbl M36exKaTb aBapUMHOIO OTK/TIOYEHUS.

A BbixogHoM TOK

Touka 3aluThl

OT OMpOKMABIBAHUSA NpK \ \

neperpyske no Toky

Bpewms

BeixogHast yactota A

Bpewms

»

PucyHok 8.8.1. MpuHUMnmanbHasa cxeMa paboTbl GyHKLMU 3aLLMTbl OT ONPOKUAbIBaHUSA
npu NnepeHanpsXXeHUu

3Ha4vyeHue

MapameTp Ha3sBaHue 3HayeHue OnucaHue napamMeTpa
no yMoJ14aHuUIo

KoadduumeHT ycuneHma ona GyHKLUM 0! BBIKITIOYEH

FE.O5 3alMTbl OT ONMPOKNAbIBaHUS NMpPU 1 0-100 1: BKIIOYEH
nepeHanpsHxeHun
FE.O6 Hanps>keHne cpabaTblBaHMA 3alUUTbl OT 120 % 120-150 %

onpokKunabiBaHNA NpU nepeHanpaXxxeHnm
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8.9 3awunTHble PYHKLUUU

8.9.1 3awwmTa OT 3anyckKa Nnpu BKJIIOYEHNUU NMUTAHUSA

3HayeHune

3Ha4yeHue OnucaHue napamMeTpa
Mo yMOMYaHU IO

MapameTp HasBaHue ‘

CDyHKLI,Mﬂ 3alnTbl OT HenpegHaMepeHHOoro O: oTK/ItIoUEHa

F8.31

3anycka 1: BKtoYeHa
8.9.2 3awwmTa AaBUraTens oT neperpysku
3HayeHue
MapameTp HasBaHue 3Ha4yeHue OnucaHue napamMeTpa
no yMoJ14aHuUIo

FE.00 DyHKUMA 3aWMTbl gBUraTensa oT 1 01 O: BbIK/IIO4EHa
neperpyskmu 1: BKNtoYeHa

FE.OT KoadpduumeHT ycnneHmsa pyHKUUM 3aLLmThbl 1,00 0,20-10,00 _
OBUraTena ot neperpyskm

FE.O2 DyHKUMA NpenynpexxaeHua o neperpyske 00 o O: BbIK/1IOYEHA
aoBurartensa 1: BKNtoveH
KoadppuumeHT npegBapuTenibHOro

FE.O3 npenynpexneHusa o neperpyske 80 % 20-200 % --
noBurarensa

[na KoppeKTHOM paboTbl GYHKLMM 3aLUUTbI ABUraTeNnsa oT neperpysky HeobxoamMmo 3aaaTb KOaGPULNEHT
YCUIEHNAa B COOTBETCTBUU C OOMNYCTUMOM NMeperpy3kon aeuratensa. Ecnu HactpoeH napameTtp FE.O1, 3awmTa
OBuUraTensa ot neperpyskm MMeeT o6paTHYO 3aBUCUMOCTb OT BpEMeEHMW.

Bpewms
80 MuH
40 muH
15 MUH
6 MUH
4 MUH
2,5 MUH
2 MUH
90 cek
60 cek Tok
30 cek (oTHOCUTENBHO
10 cek HOMUHarbHOro ToKa

nsurarens)

115% 125%  135% 145% 155%  165% 175%  185%  195% 225% 245%

PucyHok 8.9.1. lpadmkm o6paTHOM 3aBUCUMOCTUN GYHKLMM 3alLMTbI ABUraTesa OT NeperpysKu oT BpeMeHuU

Ecnu B napameTpe FE-O1 3agaHo 1 (no yMon4yaHuio) n paboymni Tok gBuratena goctmraet 175% HOMUHaNbHOIo
Toka aBuratens, To MY BblgacT owmnbky OL1 nocne 2-x MUHYT HenpepbiBHOM paboTbl. Ecv paboumnin Tok
nBuratena gocturaet 115% HOMUHanbHOro Toka asuratens, To MY BbigacT owmnbky OL1 nocne 80 MUHYT
NpPoaoNXKUTENbHOM PaboTbl.

Ecnun TpebyeTcs HacTpoOUTb 3aLLUUTY MO NeperpysKe B 3aBUCUMOCTUN OT UCMOSb3YEMOIO ABUraTens, TO HYXXHO

pPYKOBOOCTBOBATbCHA CNefyloWmMMmM COOTHOLLEHUAMMU:

» HoMuHanbHbIY Tok aBuratend 100A u FE-01=1.00, To nocne 40 MUHYT paboTbl Ha Toke 125A (125%), M4 BbloacT
owmnbky OLI.

» Ecnu TpebyeTtca paboTa Ha Toke 125A B TeueHme 50 MUHYT, To Heo6Xx0aMMO YCTaHOBUTb NapameTp FE-01=1,25,
roe 40*1,25 = 50 MUHyT.

» Ecnu TpebyeTca CHU3UTb BpeMs paboTbl Ha NOBbILLEHHOM ToKe 0 20 MUHYT, TO HY)KHO YCTaHOBUTb
napametp FE-01=0,5, rae 40*0,5 = 20 MUHYT.
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DyHKUMA NpeaynpeXxneHusa o neperpyske gBuratens MCnonb3yeTca AN BbiBoga nNpeaynpexgatmoLuero
CUrHana B cucTeMy ynpaBneHus Yepes LnMdppoBon Bbixon A0 cpabaTbiBaHUA 3aLUMTbI. 19 HAaCTPOMKM
BPEeMEeHMU UCMob3yeTcsl KOabPULIMEHT NMpeaBapmUTebHOMo NpeaynpexaeHuns. Yem 6orblue 3HayeHue,
TeM MeHblUe BpeMa Mexay npenyrnpexaeHueM 1 HenocpeacTBeHHbIM cpabaTbiBaHUeEM 3alumTbl. Korga
COBOKYMHbIY BbIXOAHOM TOK Npeobpa3oBaTesis YacToThl NpeBbILIAeT Npou3BeaeHWNe BPpeMEHU NeperpysKm
(coBOKymnHoe 3HauyeHUe 06paTHOM BpeMeHHOM KpuBoM dyHKLIMK 3aLlUUTbI ABUraTenida oT neperpysKu) m
3HavYeHUa koadppuLmMeHTa NpeaBapuTenbHoro npeaynpexaeHuna FE.03, Ha umMppoBOM Bbixoae NoABNAETCA
npenynpexgatowmm curHan.

Ecnu 3apgaHo 3HavYeHne KoadpprumeHTa NpegBapuTenbHoro npegynpexaeHna FE.03=100 %, curHan
npepBapUTenbHOMo NpenynpeXneHuns cpabaTblBaeT OAHOBPEMEHHO C 3aLLUMTOM OT NeperpysKu.

8.9.3 3awwmTa ot notepu $as3bl

3HayeHue
MapameTp HasBaHue 3HayeHue OnucaHue napamMeTpa
no yMoJsi4aHuio
0: annapaTHoe o6HapyeHue notepwu
DyHKUMA BxogHoM daszbl
oBHapy>XeHusa 1: nporpaMMHoe o6HapyXeHue noTepu
FE.24 . 1 0-2 .
rnoTepu BXO4HOM BXoAHOM da3bl
dasbl 2: 6e3 NporpaMMHOro 1 anmnapaTHoOro
obHapy)KeHMa noTepu BXoaHoM dasbl
DOyHKUMA 0: 6e3 NpPorpaMMHOro o6Hapy>KeHus
FE.25 ob6Hapy>keHusa 0-2 noTepu BbixogHon dasbl
’ noTepu BbIXOQHOM 1: NporpaMMHoe o6HapyXeHne notepu
dasbl BbIXOAHOW dasbl

HacTpomka 3awumTbl noTepu BxogHom ¢pasbl

B cnydae noTtepw ogHoM M3 Tpex BxogHblx ¢a3 (R, S, T) npeobpasoBaTe b YaCTOTbl MOXKET BblOaBaTb aBapPUMNHbIN
cUrHan notepu ¢asbl BXogHOro curHana. Ecnn BbibpaHo NporpaMMHoe o6Hapy>KeHue rnotepm BxogHom ¢asbl
Heo6XxoOMMOo yOOCTOBEPUTLCS, UTO MOLLHOCTb ABUraTeNs COOTBETCTBYET MOLLHOCTU Npeo6pasoBaTens YacToThl
M OBUraTeNlb MOXeT HenpepbliBHO paboTaTb npu 120 % OT HOMUHAaMbHOIO KPYTALLEro MOMeHTa.

HacTpomka 3awmTbl NoTepu BbixogHou ¢pasbl

B cnyyae noTtepu noboi U3 Tpex BbixoAHbIX das (U, V, W) npeobpasoBaTenb HacTOTbl MOXET BblAaBaTb
aBapUMHbIN CUrHan noTtepu BbixogHou dasbl.

8.9.4 3awwmTa NnoTepu Harpysku

0na akTmBaumnm GYHKLMM 3aLlUNTblI MOTEPU HAarpy3KM HEOBXOAMMO YCTaHOBMUTbL B NapaMeTpe FE.17 = 1. ®yHKuUMA
3aWmnTbl cpaboTaeT, ecnv BbIXOAHOM TOK Npeobpa3oBaTens YacToTbl OMYCTUTCA HUXKE YPOBHSA OBHapyXKeHUs
notepwu Harpy3sku (FE.18) Ha BpeMda 6obluee, YeM BpeMa 06Hapy>KeHUa notepwu Harpy3sku (FE.19).

Bo BpeMs noTepu Harpysku npeobpasoBaTtesib YacTOTbl CHU3UT BbIXOOHYIO YacToTy A0 7% OT 3ag4aHHOro
3HauYeHMda M aBTOMaTUYECKM BO306HOBUT PaboTy Ha 3aaHHOM YacToTe Mocsie BOCCTAaHOBNEHUA HarpysKu.

3HayeHune
MapameTtp HasBaHue No yMo4aHMIo 3Ha4yeHune OonucaHue napameTpa

FE17 DYHKUMSA 3aLNTbI 0 o 0 BbIK/1lOYEHa

noTepu HarpyskKm 1: BKtOYEHa

YpoBeHb

FE.18 OBHapy>XeHuda 10,0 % 0,0-100,0 % 100 % = HOMUHaNbHbIN TOK ABUraTena

noTepu Harpyskm

Bpemga

FE.19 oBHapy>KeHusa 10c 0,0-60,0 ¢

noTepu Harpyskm
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8.9.5 C6poc oTkasa

B cucteMe npegycMoTpeHo ABa cnocoba C6p0C8 OTKasa: py4YHOM U aBTOMAaTUYECKUI, A9 aBTOMATUYECKOro
c6poca KONMN4YeCTBO LUKNOB OrpaHnN4eHo.

Mpw oTKase OCHOBHOIo Moaynd, cpabaTbiBaHUW MeperpysKu No TOKY U OPYrMX CXOXXUX HEMCMPAaBHOCTAX
aBTOMaTUUYECKUN CHPOC HEBO3MOYKEH, PaspeLleH TOMbKO py4HOM cbpoc.

Mpw oTKase Mo MOHUXXEHHOMY HaMNpPSH>XEHUIO NOCe BOCCTAaHOBNEHUS AOMYCTUMOIO HanpPsaXXeHMa WWHbI
MOCTOAHHOIO TOKa BbIMOJIHAETCH aBTOMaTUYECKNIN COHPOC, CHETUMK LIMKITOB aBTOMATUYECKOro cbpoca He
aKTUBUpPYyeETCS.

MpY KOPOTKOM 3aMblKaHUUN Ha 3eMJTIO aBTOMaTUYECKUIN UK pyLIHOVI CGpOC HeBO3MOXKeH. [JaHHbIN OTKa3 MOXXHO
C6pOCVITb TOJTIbKO NMyTeM MOJTHOIo OTK/TIOYEHNA U MOBTOPHOIo BKIKOYEHNA MNTaHNA npeo6pa3OBaTenq YacCTOTbl.

ﬁ Mpn BO3HMKHOBEHWM OTKa3a U Mpu UCMoNb3oBaHUM GyHKLMM aBToMaTUUYecKoro cépoca,
eC/n He OOCTUMHYTO NpefenbHoe KONMMYEeCTBO LMKIIOB aBToMaTM4eckoro c6poca,
BHuMaHue! | npeobpasosBaTtenib YaCTOTbl aBTOMaTUUECKM COPOCUT OTKa3 M NPOAOIKUT paboTy.

8.9.6 HacTtpomka anropntMa pa6oTbl Npy BO3HMKHOBEHUM OTKa3a

C nomMoubto NapamMeTpoB FE.38-FE.44 MOYXXHO HacTpOUTb anropuUTt™ paboTbl MY nocne BO3ZHUKHOBEHMSA OTKasa:
TOPMOXXeHUe BbI6EroM, TOPMOXKEHME C 3aJaHHbIM BPEMEHEM U NPOJOMHKEHMNE PaboThI.

3HayeHune

MapameTp HasBaHue 3HauyeHue OnucaHue napaMeTpa
rno yMO/4YaHUIO

Pa3pag eanHUL: Nneperpyska asurartens
E.OL1

0: BbiGer

1: TOpMOXKeHMe ¢ 3afaHHbIM BpeMeHeM
2: npogomKeHune paboTbl

Bbli6op gencreuda
npu otkase 1

Paspapn gaecaTkos: noTepsa BXOAHOM
da3bl E.SPI (aHanornyHo paspsgy
eanHuu)

FE.38 0x0000 0x0000 - 0%x2222

Pa3psap coTeH: noTeps BbIXOAHOM ¢dasbl
E.SPO (aHanorn4yHo paspsagy eamHuL)
Paspapn Tbicau: BHelwHWMI oTkas E.EF
(aHanoru4Ho paspsany eanHuL)

Paspan eguHuL: owinbKa nepegaydmn
OaHHbIX E.CE

0: Bbiber

1: TOpMOXKEeHUE C 3afaHHbIM BpeMEHEM

B 2: NpoJoneHue paboTbl

npu oTKase 2 0x0000 0x0000 - 0x2222

FE.39 )
Pa3psap 4ecATKOB: 3ape3epBMpPOBaHO

Pa3pag coTeH: ownbka EE PROM E.EEP
O: BbiGer
1: TOpMOXKEHME € 3aaHHbIM BpEMEHEM

Pa3psap Tbicau: 3ape3epBUPOBaHO

Pa3psap eanHunu: noteps Harpysku E.LL
O: BbiGer

1: TOpMOXKEHME C 3aaHHbIM BPEMEHEM
2: paboTa Ha 7% OT HOMUHalbHOM
YacToTbl ABUraTeNs, aBTOMaTUYECKUI
BO3BpaT MCXOQHOW YacToTe nocrie
BOCCTaHOBJIEHUS Harpy3Ku.

MoTepsa obpaTHom cBa3b MU E.Fb L

Beibop peicTama 0x0000 0x0000 - 0x2222 | O: BbiGer
npu oTkase 3 1: TopMOXKeHMe C 3aaHHbIM BpeMeHeM

2: npononyeHue paboTbl

FE.40

Pa3psan coTeH: UpeaMepHoe OTKIOHeHWe
ckopocTu Ed E v (aHanorm4Ho paspsany
LEecATKOB)

Paspsapn Tbicay: npeBblLLEHNE CKOPOCTHU
oBuratensa EOS (aHanorn4yHo paspsny
[EeCcATKOB)
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MNapameTp HasBaHue noi‘:f:::::“w 3HayeHue OnucaHue napameTtpa
Bbi6op gencrauga
FE.41 Mpu oTKaze 4 0x0000 0x0000 - 0%x2222 Pezeps
FE.42 BeiGop peicTama 0x0000 0x0000 - 0x2222 | Pe3eps
npuv otkase 5
0: paboTa Ha TeKylLLel YyactoTe
Bbl6op YacToTbl 1: paboTa Ha 3agaHHOM YacToTe
FE.43 paboTbl Npu 0 04 2: paboTa Ha BepXHeM Npepferie Yyactore
: BO3HUKHOBEHMUM 3: paboTa Ha HWKHEM Npeaene YacToTbl
OoTKasa 4: paboTa Ha YacToTe paboTbl Npu
oTKase
FE.44 YacToTa paboTbl npu 10.0 % 0.0-100.0 % 0,0-100,0 % (B cooTBETCTBUU C
’ oTKase ! ! ! MaKCMMasribHOW 4YacToTon)

8.10 ®dYHKUMA KOHTpOSA

8.10.1 KoHTpoJib 3Ha4YE€HMUU NapamMeTpoB

Monb3oBaTeNlb MOXXET KOHTPONPOBaTb 3HAYEHUA NapaMeTPOB COCTOSAHUSA PaboTbl MU COCTOAHUSA OXXMAAHUS
npeobpazoBaTesia YacToTbl C MOMOLLbIO MAHENM YNPaBlieHUs, a TaKXXe BbibMpaTb oTob6pa)kaeMble Ha MaHenu
rMapaMeTpbl COCTOSHUSA B HAaCTpPOMKax. [N HaCTPOMKM OTOBParKeHUA COCTOSHMUSA MapaMeTPOB NCMOb3YOTCH
LWecTHaaLUaTepuyHble 3HaueHUd. MNMpn 3TOM KaXKabl 6UT 3aaeTca He3aBUCUMO OT ApYrMX. 3HadYeHus ang
paspsaoB eanHUL, OECATKOB, COTEH M ThicAY 3agatoTca otaenbHo. CHavana onpegenseTcs 4BONYHOE 3HaYeHume
KakOoro 6mTa, a 3aTeM ABOUYHOE YMCIo NpeobpasyeTcs B LUecTHaguaTepuyHoe. COOTBETCTBYOLIME OENCTBUA
MoKa3aHbl Ha PUCYHKE HMXKe, rAe B KavecTBe NnpuMepa ncronblyetca napameTtp F7.05 gna peMoHcTpauum
B3aMMOCBA3U Mexxay 6UTaMn Ha CBETOAMOOHOM AMChiee NaHenu U oTobparkaeMbiMU NapaMeTpaMu.

Paspsg Paspsag Paspsag Paspsag
ThiCAY coTeH [ecsTkoB eavHnL,
But 12: ycTaBka KpyTALLEro MOMeHTa But 08: yctaka MU-perynatopa Byt 04: BbIXOAHOW TOK BuT 00: BbIXOAHAA YacToTa
But 13: atan MNJIK But 09: o6paTtHan ceasb MUI-perynatopa BunT 05: pabouas cKOpoCTb BpaLyeHus But 01: ycTaBKa yacToTbl
But 14: HacTponka KpyTALEero MoMeHTa BuT 10: cocToAHne Bxof0B BuT 06: BbIXOAHAA MOLLHOCTDL BuT 02: HanpsXkeHne WnHbI
But 15: peseps BuT 11: cocToAHme BbIXxOJOB Byt 07: BbIXOAHOW KPYTALYMIA MOMEHT BuT 03: BbIXOAHOE HanpsXxeHne

8.10.2 KOHTpOJIb COCTOAHUSA NapaMeTpoB rpynnbl Fd (TonbKo YyTeHue)

Moppo6Hasa Tabnuua NapaMeTpoB NpuBeaeHa B MPUIOXKeHUn B.
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8.11 HacTpoiKa ¢pyHKLUUM BXoaoB/BbiXxoaoB

8.11.1 OyHKuUUU LUPPOBLIX BXOOOB

B cTaHOapTHOM KOMMNeKTauum npeobpasoBaTtesnib YacToTbl cepun NVF2G-S oCcHaLLeH LLIecTbio
MHOIOdYHKUMOHaNbHbIMU LMGPOBbIMU BXOOAMU, KaXKAbIM U3 KOTOPbIX MOXHO HaCTPOUTb C MOMOLLbIO
nocnenoBaTenbHOCTU AENCTBUM HDKE:

MapameTp

HasBaHue

3HayeHune

3Ha4yeHue OnucaHue napaMeTpa

rno yMo/4aHuIo

F5.01 ®yHKuMa Bxoaa X1 1 0-63

F5.02 DyHKLUMA BXxoga X2 0-63

F5.03 DyHKUMA BXOoJa X3 9 0-63

F5.04 DyHKLMA BXxopa X4 12 0-63

F5.05 DyHKumMa Bxoga X5 (0] 0-63

F5.06 DyHKLUMA BXOJa X6 (0} 0-63

F5.07 HacTpolka akTUBHOIo COCTOSIHUS BXOAa 0x0000 0x0000-0x001 F MNoppo6Hee
F5.08 Bpemsa ¢punbTpaumm Bxoga 0,010 c 0,000-1,000 ¢ CM. TabnunLy Huxe.
F5.1 BpemMa 3agep)kku gnga sxona Xl 0,000 c 0,000-60,000 c

F5.12 BpeM§a 3agep)kkn gnga sxoga X2 0,000 c 0,000-60,000 c

F5.13 BpeMa 3agep)Xkn gna sxona X3 0,000 c 0,000-60,000 c

F5.14 BpemMsa 3agep)kku gnga Bxoaa X4 0,000 c 0,000-60,000 c

F5.15 Bpemsa 3agepxxku ana sxoga X5 0,000 c 0,000-60,000 c

F5.16 BpemMsa 3agep)kkm gna sxona X6 0,000 c 0,000-60,000 c

Bonee nogpo6Hble cBeAeHUS Mo HAaCTPOoMKe PYHKLUM LUDPOBbIX BXOOOB NPpUBeAeHbl B Tabnmue HKe.

YcTtaBKa | DyHKUUA | OnucaHue

Ons Hencrnonb3yeMblX BXOOOB MOXXHO YCTaHOBUTb 3HaUeHMe OTCYyTCTBUS (byHKLI,VIM,

(0] He akTnBeH
uTOo6bl NPEeaoTBPATUTL UX HEHaAeXKallee cpabaTbiBaHMe.
1 BpalieHune B npsMom
HanpasneHuu (FWD) YnpaBreHue BpalleHMeM ABuratens B NpPsiMOM 1 06paTHOM HarpaBieHUsIX Yepes
5 BpalueHue B o6paTHOM BHELHKE KNeMMbl
HanpaBneHun (REV)
BpalueHune B npsMom
3 HarnpaB/eHUU B TOTYKOBOM
[PEECNE AKTUBaLMS TOMYKOBOIO PEXMMA, BPEMST Pa3roHa U TOPMOXKEHUS B TONTYKOBOM
BpalueHue B 06paTHOM pexxume onpepnengaeTtca napameTpamm F8.00- F8.02
4 HamnpaBeHUU B TOTYKOBOM
pexunme
5 TpexnpoBogHoe OnucaHune GyHKLUN BXOOOB NpmBoauTcsa B pasgene 8.1 «<HacTtpoka KoMaHabl
yrnpaBneHue 3anycka»
6 C6pOC OTKaza DyHKLMA aHanormdHa GyHKLUMM cbpoca oTKasa C MOMOLLbIO KHOMKK STOP
P (OcTaHOoB) 1 Ucnonb3yeTcsa ANnga AUCTaHLUMOHHOIo c6poca oTKasa.
MoaknoyYeHue cUrHana oTkasa BHeLHero o6opyaoBaHUs A9 KOHTPONSA BHELLHUX
HeucnpaBHOCTEN C MOMOLLbIO NpeobpasoBaTensa YacToTbl. [locne nony4vyeHmsa
7 Bxopn BHellHero otkasa
CUrHana oTkasa BHellHero o6opyaoBaHu1sa Ha npeob6pasoBaTtesie YacToTbl
oTob6parkaeTca coobuieHme «E.EF» (CMrHan oTkasa BHellHero o6opyaoBaHus).
MpeobpasoBaTenb YacToTbl 3aMeansaeTca 4o ocTaHoBa. Ecnv Bxon akTUBUPOBaH,
Bce paboume napamMeTpbl COXPaHAOTCA B NaMaTK (HanpuMep, napamMeTpbl MNJ1K
9 MpuocTaHoBKa paboTbl P p P p ( P P, nap P !
napameTpbl MNO-perynatopa). Mocne neakTnBauum Bxoaa npeobpasoBaTtesb
4acTOTbl BOCCTaHABNIMBAET paHee CoXpaHeHHble paboyve napaMeTpbl.
. HaHHasg KoMaHOa gencTBUTebHa ANS BCEX MICTOYHUKOB KOMaHAbl 3anyckKa.
BHeLHWM ocTaHOB C
10 OcTaHOB Npeobpa3oBaTesis YacTOTbl OCYLLLECTBAETCH B COOTBETCTBUM C
MOMOLLbIO BXOO0B o
HacTpowmKaMu napametpa F1.05.
DYHKLMA UCMONb3yeTCca A9 BbIMONIHEHUA OCTaHOBA Bbl6eroM 1 aHanorm4yHa
12 OcTaHOB Bbli6erom

HacTpowkaM napametpa F1.05
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13 YBennyeHume 4acToTbl Ecnn B KayecTBe WMCTOYHMKA YacTOTbl UCMOb3yeTca LndpoBada ycTaBKa, ansa
M3MEeHEeHUAa MOryT MCMNOJb30BaTbhCs LMPPOBbIE BXOAbl, CKOPOCTb MU3MEHEHUA
14 YMeHblleHMe YacToTbl YacToThl onpeaensaeTca napametpom FO.12.
15 MepekniovyeHWe Ha MeCTHbIN
PEXUM yrnpaBneHus
MepekntovyeHne Ha
. DyHKLMA Ucnonb3yeTca Ana Bbibopa pasnnyHbIX UICTOYHWUKOB CUIHasna 3anycka
16 ANCTaHLUMOHHbBIN PEXXUM
M No3BONAET NepekKsoYaTb MICTOYHUKN KOMaHAbl 3arnycka npeobpasoBaTtens
ynpaBreHus
Y4acToTbI.
MNepeknioyeHne Ha
17 yrnpae/ieH1e C NOMOLLbIO
NpoM. NpoToKosia
Bbl60op UMDPOBOM YCTAaBKMU
18 B KayeCcTBe UCTOYHUKA
OCHOBHOW 4YacToTbl
Bbl6op aHanoroBoro Bxoaa .
DyYHKLMA Ucronb3yeTcsa s Bbibopa UCTOYHUKA OCHOBHOM YacTOThl,
19 All B KayecTBe UCTOYHUKA o
o NPWHYAUTENbHO Ha3HavaeTcs umdpoBas ycTaBKa, aHanorosbin Bxog All unu Al2.
OCHOBHOW 4acTOTbl
Bbi6op aHanoroBoro Bxoaa
20 Al2 B KauecTBe UCTOYHMKA
OCHOBHOW 4acToThbl
24 Bxon MHoroctyrneH4aTom
KOMaHAbl 1
55 Bxon MHorocTtyrneH4aTom
KOMaHAapl 2 C NOMOLLbIO YeTbIPeX BXOL4OB MOYHO NMepektovaTth 16 COCTOSHMIM, MO3BONSIOLLME
. BXOL MHOFOCTYMeHUaToM npomnsBoanTb 15-cTyneHYaTyto perysiMmpoBKY CKOPOCTU.
KOMaHAbl 3
>7 Bxog MHoroctyrneH4yaTom
KOMaHAbl 4
o8 Bbl6op BpeMeHM pa3roHa 1
TOPMOXeEHWS 1 C NoMOLLbIO ABYX BXOAOB MOYKHO MepeKsitoyaTh 4 Habopa BpeMeHM pasroHa u
29 Bbl6Op BpeMeHU pasroHa n | TOPMOXeHUS.
TOPMOXKEeHUA 2
3anpeT BpalleHusa B
34 3anpeT BpalleHuWsa aBuraTens B NpssMOM HanpaBneHUmn
npssMOM HanpasBfieHUn
3anpeT BpalleHWsa B
35 3anpeT BpalleHna aBuratesniss B 06paTHOM HarnpaBrieHnmn
o6paTHOM HanpaBfeHUn
36 3anpeT pa3roHa n MNMopnep)aHume TeKyLLen BbIXogHOM YacToThl, MY pearmpyeT ToNbKO Ha KOMaHAy
TOPMOXKEHUSA ocTaHoBa.
Mpu HacTpoMKe OCHOBHOWM YacTOThbl C MOMOLLbIO MaHENM yNpaBfieHUsa aKkTMBaLmUA
27 C6pocC py4YHOro UsMeHeHUsa | GyHKLUKM MO3BONAET COPOCUTb BCE BHECEHHbIE BPY4YHYIO USMEHEHUS, Hanpumep,
HacTpoek C MOMOLLbIO KHOMOK CO CTpefikaMy BBEPX U BHU3, U BOCCTAaHOBUTb YCTaBKY YacTOThI
cornacHo napametpy FO.05.
MpunoctaHoBKa
43 P BbinonHsaeTca npuoctaHoBKka MNMUO-perynmupoBaHUS.
MNMANO- perynupoBaHusa
3anper DOyHKuma MNO-perynmnpoBaHnUa HeakTUBHA. ECM UCTOYHMKOM 4acToThbl ABNSeTCA
44 P MNNO-perynaTtop, cUcTeMa NepeKToUMUTCS Ha UCTOUYHMUK, 3aaHHbIY NapaMeTpoM
NMNAO- perynupoBaHua
F9.29.
NHBepcua
45 MHBepcua paboTbl MUO-perynatop NpoTUBOMNOMOXKHO NapameTpy F9.15.
MANO- perynupoBaHua P P B-pery. PP P Py
48 TopMOXeHMe NOCTOAHHbIM MpeobpazoBaTesib YaCTOTbl MEPEKITOYAETCH B PEXUM TOPMOXKEHUA MOCTOSHHbIM
TOKOM TOKOM.
49 PaspelueHUs HacCTPOMKU Ecnu Bxon aKTUBEH, UBMEHEHME YacToTbl JOMYCKAETCH; eCNn BXOd, HEAKTUBEH,
YacToThl M3MEHATb YaCcTOTY 3arpeLLeHo.
51 C6poc cyeTUMKa BPEMEHM C6poc cyeTymMKa BpeMeHM paboTbl, CHETUYUK MOXKET ObiTb COPOLLEH JaXe BO BpeMs
paboTbl paboTbl Npeobpa3oBaTens YacToThbl.

MpuMeyaHue: d)yHKLI,MVI, He YKa3aHHble B Ta6nmu,e, 3ape3epBUpOBaHbI.
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8.11.2 DyHKUMK penerHbIX 1 uuPppoBbIX Bbixoaos (DO)

B cTaHOapTHOM KOMMNeKTaumMm npeobpasopatesnib YacToTbl cepmn NVF2G-S ocHalleH OgHUM LMdpoBbIM
BbIXOA0B U ABYMS peNenHbIMU BbIXOJaMU, KaXXAO bl N3 KOTOPbIX MOXXHO HaCTPOUTb C MOMOLLIbIO
rnocnenoBaTefibHOCTU OENCTBUIN HUKE:

MapameTp HasBaHue ‘ S ALLL D ‘ 3Ha4yeHue ‘ OnucaHue napaMeTpa
Mo yMon4aHuio

F6.01 ®yHKumMa Bbixoga Y1 1 0-63

F6.02 DyHKumA Bbixoga RO1 16 0-63

F6.03 ®yHKUMA Bbixoga RO2 0 0-63

F6.04 HacTpoMka aKTUBHOIO COCTOSIHUSA BbIXo4a 0x0000 0x0000 - 0x0007

F6.05 Bpemsa 3agepxkku ona sbixoga Y1 0,0c 0,0-3600,0 c

F6.06 BpemMsa 3apgep)xku anga sbixoga RO1 0,0c 0,0-3600,0 c

F6.07 BpemMa 3apep)kku ana sbixoga RO2 0,0c 0,0-3600,0 c

Bonee noapo6Hble cBeAeHUSA Mo HAacTpoKe GYHKLMIM LMbPOBbIX BbIXOO4OB NpUBeaAeHbl B Tabnumue HMxe.

YcTtaBKa | DyHKUMA | OnucaHue

0 He aKTVBeH Ona Hencnonb3yeMbiX BbIXOOOB MOXHO YCTaHOBUTb 3HaYEHME OTCYTCTBUA
BbIXOLAHOIO CUIrHana, YTo6bl NPeaoTBPaTUTb UX HeHaaNeXallee cpabaTbiBaHMe.
1 Pa6oTta Mpeo6pasoBaTesb YacTOTbl HAXOAUTCHA B COCTOAHUM PaboTbl
2 O6HapyxeHvie ypoBHs CM. onucaHune pyHKuMmn ana F6.20 n F6.21
yacTtoTbl FDT1 : : <l
O6HapyKeHWe YpoBHSA o
3 CM. onucaHue pyHKUMM ana F6.22 n F6.23.
yactoTbl FDT2 T 2
MpepBapuTenbHoe
4 Mpeo6pa3soBaTenb YacTOTbl HAXOAUTCA B COCTOSIHUU NeperpysKun
ornoseLlleHne o neperpyske
Ecnun HanpsyeHue LWnHbl MOCTOSAHHOIO TOKa OMNyCKaeTcs HMKe NpeaenbHoro
MHanKauma NoHMXeHHoro .
5 YPOBHS, BblAaeTCA COOTBETCTBYIOLLUMI CUMHAM U NaHenn oTobpaxaeTca
Hanpsa>eHusa
coobuieHue P.oFF.
6 OcTaHOoB Mo BHELWHeMY ABapUIMNHOE OTK/TIOYEHME MO BHELLUHEMY OTKa3y, BblJAEeTCsl aBapUMNHbIM CUTHaN u
OTKasy Ha nNaHenu otobparkaeTca E.EF.
o Ecnu onopHoe 3HayeHue 4acToTbl > BEPXHEro rnpenena 4yacTtoTbl, U paboyas
OOoCTUrHYT BEPXHUM Npenen o
7 4ACTOTHI YacToTa JOoCTUIraeT BEpPXHero rnpenena 4acTtoThbl, BblAAeTCH COOTBETCTBYOLLUMN
curHan.
. Ecnu onopHoe 3Ha4yeHMe 4acToThbl < HUXKHEro Npeaena 4actoThl, U paboyas
OOCTUrHYT HUXXHUI Npegen .
8 4acTOTHI yacToTa JOCTUIMaeT HMXKHEero npegesia 4acToTbl, Bbl4aeTcsl COOTBETCTBYIOLLMIN
cUrHan.
Pa6oTa Ha HYNeBoil Ecnu npeo6pasoBaTenb YacToTbl paboTaeT, HO BbIXOA4HAas YacToTa paBHa Hyio,
9 CKOPOCTH BblAAeTCA COOTBETCTBYOLLMW CUrHan. CUrHan CHMMaeTCcs rnocne octaHoBa
rnpeo6pazoBaTesis YacToTbl.
15 loToB K paboTte Mpeo6pasoBaTesnb YacTOTbl FOTOB K paboTe
o B cny4yae Bbixoga npeobpasoBaTens 4acToTbl U3 CTPOS BbloaeTcs
16 BbixogHOM curHan oTkasa o
COOTBETCTBYIOLLMNA CUTHaT.
Ecnu pexxuma ynpasrneHMsa MOMEHTOM NpeayCcMOTPEHO OrpaHUYeHne KpyTaLlero
OrpaHunyeHue KpyTaLero P ynp peny P P PyTSLL
19 MOMEHTa MOMEHTa UNn 3aaHo npefenbHoe 3HaYeHMe TOPMO3HOIro MOMEHTA, BblaaeTcs
COOTBETCTBYIOLLMW CUTHas.
20 HanpaBneHue BpalieHuUsa NHOoMKauma HanpaBfieHUs BpalleHUa oBuraTeng.
o Ecnu paboyas YacToTa HaxoguTCca B onpeneneHHoOM AnanasoHe 4acToThl (LueneBas
OocTmxeHune 3agaHHON %
22 JaCTOTHI yacToTa * (LUnpuHa o6Hapy>eHUa 4acToTbl F6.19* MakcHMarbHyto 4YacToTy)),
BblJAeTCA COOTBETCTBYIOLLMMN CUTHAT.
Ecnu Harpy3ka Ha Bany a/eKTpoaBuraTesnia oTCyTCTBYET, BblOaeTcs
24 OTcyTCcTBME Harpy3sku Py o y PoA, y YET, BbIA
COOTBETCTBYIOLLMW CUTHAs.
Ecnu BbixogHOM TOK Npeobpa3oBaTens 4acToTbl HAXOOMUTCA B AMANa30He HY1eBOro
TOKa B TeYeHUe BpeMeHM, NPeBbILLAoLLEro BPeMs 3aePXKMN OBHapy>KeHUs
25 HyneBon Tok HyneBoro Toka F8.21, BbigaeTca COOTBETCTBYOLLNIM CUTHAT.
[Ouana3oH o6Hapy>eHUa HyneBoro Toka = 0 — F8.20 x F2.03, roe F2.03 -
HOMMUHanNbHbIN TOK ABUraTens.
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YcTaBKa | DyHKUMNA | OonucaHue

Ecnu BbIxogHOM TOK Npeo6pa3oBaTtesnis YacToTbl HAXOAUTCSH B Mpeaenax

OOCTUrHYT NPOU3BOSIbHbIN

26 ToK 1 NMPOU3BOJIbHO JOCTMXXUMOro ToKa 1 F8.24, BblgaeTca COOTBETCTBYOLLMM CUTHA.
[Ownana3oH o6Hapy»eHund Toka = (F8.24 — F8.25) x F2.03 - (F8.24 + F8.25) x F2.03.
. Ecnu BbixogHOM TOK NpeobpasoBaTesisa YacToTbl HAXOOMUTCA B Npeaenax
LOCTUIrHYT MPOU3BO/bHbIN 9
27 TOK 2 NPOWM3BOSIbHO JOCTMXXUMOTO ToKa 2 F8.26, BblgaeTca COOTBETCTBYIOLLUM CUTHas.
[Ownana3oH o6Hapy»eHuda Toka = (F8.26 — F8.27) x F2.03 - (F8.26 + F8.27) x F2.03.
[OCTUrHYTa NPpeaenbHas Ecnn Temnepatypa pagmaTopa Moayns npeo6pasoBaTtensa YactoTbl Fd.34
28 OocTuraeT TeMmnepaTypbl, 3a4aHHOM B NapamMeTpe F8.28, BbiIBogUTcs

TemMnepa a MoOynsa o
patyp Ay COOTBETCTBYHOLLNN CUTHaN.

Ecnu BbIXOAHOM TOK Npeo6pasoBaTesia YacToTbl NpeBbILaeT NpeaenbHoe
3HayeHue BbIxogHOro Toka F8.22 B TeueHMe BpeMeHU, NpeBbILIaloLLLEro BpeMs
29 MpeBbiLeH BbIXOAHOW TOK 3apepPXKU 0BHapyXeHUA YHKLUKU OrpaHUYEHMUs BbIXOQHOMO ToKa (F8.23),
BblJaeTCa COOTBETCTBYIOLLMIM CUTHaN.

MpepnenbHoe 3Ha4YeHMe BbIXOQHOro Toka = F8.22 x F 2.03

MNepen CpaGaTbIBaHMeM 3aWnTbl OBuUratend rno neperpy3ku1 nposBoamTcd oueHKa B

MpepBapuTenbHoe
COOTBETCTBUU C KOIPPULMEHTOM MpPenBapPUTENIbHOIO OMOBELLEHUSA O MeperpyskKe
31 ornoBeLlleHMe O Nneperpyske
e (FE.O3). B cny4ae npeBbllUeHMs Mopora npegBapmUTesibHONO ONoBeLLEeHUS

BbIBOOUTCH COOTBETCTBYOLLA " curHan.

Ecnu ncnonb3yetca GyHKLUSA cHETYMKA BpeMeHU F8.32, npeobpasoBaTesib
YacCTOTbl 6y,u.eT BblaBaTb COOTBeTCTByIOLLLVIPI CUMHaN nocne goCcTmxeHumnda
3aJaHHOro BpeMeHu paboThl. BpeMa paboTbl 3agaeTcd napameTpoM F8.33.

JOCTUrHYTO 3agaHHoe

34
BpeMsa paboTbl

Ecnu 3HauyeHue aHanorosoro Bxoaa All Bbille 3Ha4eHMa aHanorosoro Bxona Alz2,

35 All > Al2 >
BblAaeTCA COOTBETCTBYIOLLNINA CUTHaI.

LOocTurHyTo npenenbHoe Ecnu coBokymnHoe BpeMs paboTbl NpeobpasoBaTtenia YacToTbl NpeBbILLAeT BpeMs,

37 _
BpeMsa paboThbl 3aflaHHoe napaMeTpoM F8.34, BbIBOAUTCA COOTBETCTBYOLLMIA CUTHAN.

MpumMmeyvaHue: d)yHKLI,MVI, He YKa3aHHble B Ta6nmu,e, 3ape3epBUNpOBaHbI.

8.11.3 ®OyHKuUMM aHanoroBbix Bxoaos (Al)

B cTaHOapTHOM KOMMNeKTauum npeobpasoBaTtesb YacToTbl cepunmn NVF2G-S ocHalleH OBYyMS aHaNIOroBbiMM
BxogamMu All un Al2, KoTopble noanepXumeatT paboTy no Hanps>eHuto 0...+10 B 1 no Toky 4-20 MA.
MepeknioveHmne Mexay CUrHariaMm HarnpsHKeHUA U TOKa BbIMOTHAETCH C MOMOLLbIO NEPEMbIYEK Ha MaTe
yrnpasneHusa. MHbopMauunio o HACTPOMKax aHaIoroBOro BXxoga MOXXHO HanTK B pasgene 8.2.3 «<3agaHune
OCHOBHOM YacCTOTbl C MOMOLLbIO aHAJIOrOBbIX BXOO0B ».

8.11.4 OyHKUMUM aHanoroBbiX Bbixoaos (AO)

B cTaHOapTHOM KOMMNeKTauum npeobpasoBaTtenu Yactotbl cepun NVF2G-S ocHalleHbl ABYMS aHanoroBbiMU,
KOTopble NoaaepXXuBatoT paboTy no HanpsxeHuto 0..+10 B 1 no Toky 4-20 MA. MNMepekrntoueHne Mexxay
CUrHanamMm HanpsHXeHUA U TOKa BbIMOJTHAETCS C MOMOLLbIO NePEMbIYEK Ha MNaTe yrnpaBneHus.

KoaddunumeHT ycnuneHma AO ncnosnb3syeTca ANs MUSMeHeHUa amMarnasoHa UaMepeHus, KoapPuLumneHT KoppeKLunmn
CMeLlleHUa HyNsa ycTaHoBMeH paBHbli 100%, T. e. 10B unun 20 MA B 3aBUCUMMOCTU OT TUMa BbIXoAa, OTHOCUTESTbHO
MaKCUMasibHOro 3HayeHus. YBenmyeHme nnm yMeHblleHmne 3Ha4eHUs aHanoroBoro Bbixoga 3af4aHo B
rnpoueHTax.

3Ha4yeHue AO = KoaddUUMEHT yCUNeHUa x 3HaueHune 6e3 perynmpoBaHmsa U KoadduLmMeHTa KoppeKLmm
CcMeLlleHunsa HyneBoro 3HadveHus x 10B

Mpumep 1: AO1 BblgaeT 3HaYeHUe paboyei YacToThl, BbIxogHaa YacTtoTa (0-50) My cooTBeTCTBYET (4-20) MA:
KoadpdnumeHT KoppeKLmmn cMeLLeHna HyneBoro 3HadyeHus F6.12=20.0%, 4To COOTBETCTBYET 4 MA
3HaueHue 6e3 perynuposaHmsg 50/50x10B = 10B

10B = koadPpurLmMeHT ycuneHumnsa x 10B + 20% x 10B

OTclona nonyyaeM KoaddbunumeHT ycuneHmna=8/10=0.8

YctaHaBnmBaeMm F6.13=0.80

Mpumep 2: AO1 BbigaeT 3HaueHMe paboyel 4acToTbl, BbixogHasa YyactoTta (0-25) Iy, cooTBeTcTBYET (4-20) MA:
KoadPprumneHT KoppeKLumn CMeLLEeHUs HyneBoro 3HadveHusa F6.12=20.0%, UTo COOTBETCTBYET 4 MA
3HaueHue 6e3 perynuposaHma 25/50x10B = 5B

5B = k0apPULMeHT ycuneHusa x 5B + 20% x 10B

OTcloaa nonyyaeM KoadpdbuumeHT ycmneHna=8/5=1.6

YctaHaBnuBaeM F6.13=1.60
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F6.13=1.60,

F6.12=20.0% — — — —

A AHanorosbIn BbIXOA

20 MA

F6.13=080, — _ _ | © 7~ F6.13=1.60,F6.12=0.0%
F6.12=20.0% —
10 MA E "~ F6.13=1.00,F6.12=0.0%
—
C~ = =0.0%
AuA : F6.13=0.80,F6.12=0.0%
: >
50y YactoTa
3HayeHue
MapameTp HasBaHue 3HauyeHune OnucaHue napaMeTpa
no yMosn4yaHuio
F6.08 ®yHKuMa Bbixoga AOT 0] 0-36
F6.09 DyHKUMS Bbixoaa AO2 (o} 0-36
F6.12 KoadpdPuuUMeHT KoppeKLmnm cMeLleHns 0,0 % OT -100,0 10 100,0 %
Hyns AO1
F6.13 KoadduumeHT ycuneHua AOT 1,00 OT1-10,0 0o 10,00
F614 KoadduumeHT KoppeKLmm CMeLLeHUs 0.0 % OT -100,0 10 100,0 %
Hyns AO2
F6.15 KoadppunumeHT ycuneHuna AO2 1,00 Ot -10,0 go 10,00

Bonee nogpo6bHble cBeAeHUS Mo HACTPOMKe PYHKLMM aHaNoroBbixX BbIXO40B NPUBOAATCA B TabnuLe HUXKe.

YcTaBKa | DyHKUMUA | OnucaHue

0 He aKTMBEH [Ona Hencrnonb3yeMbliX BbIXOAOB MOXXHO YCTaHOBUTb 3HaYeHWE OTCYTCTBUSA
BbIXOAHOIO CUIHanNa, YTobbl NPeaoTBPaTUTb UX HEHaAIeXallee cpabaTbiBaHMe.
1 Pa6ouad yacTtoTa OT O 0O MaKC. BbIXOOHOM 4acToThl
2 YcTaBKa 4acToThl OT O 0O MaKC. BbIXOOHOM 4acToTbl
3 YeTaBKa YacToTl (ocne OT O 00 MaKC. BbIXOOHOM YacToTbl
pa3roHa 1 TOPMOXKEHUS)
4 BbixogHaga ckopocTb OT O 0O MaKC. CKOpPOCTU
5 BbIxoQHOM TOK (0-2)x HOMWHanNbHbIN TOK NMpPeobpa3oBaTesid YacToTbl
6 BbixogHoOM TOK 2 (0-2)x HOMUHanNbHbIN TOK ABUraTensa
7 SR 00) Koy I e (0-3)X HOMMHaNbHbIV KPYTALLMA MOMEHT ABUraTens
(abcontoTHOE 3HaueHue)
8 BbixogHas MOLHOCTb (0-2)* HOMWHanNbHasa MOLLHOCTb ABUraTens
9 BbixogHoe HanpshxkeHune (0-1,2)x HOMMHaNbHOE HanpaXeHune NpeobpasoBaTesnd YacToTbl
10 Hanpsa»eHue WuHbI 0,0-1000,0 B
n All 0-10B
12 Ai2 0-10B

MpuMeyaHue: byHKLUU, He yYKa3aHHble B TabnuLe, 3ape3epBrpoBaHbI.
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8.12 OyHKUMA 6€30CTaHOBOYHOM paboTbl MPU KpaTKOBPEMEHHOM cboe NUuTaHus
(knHeTNUeckum 6ydep)

(DyHKLl,I/Iﬂ 6e30CTaHOBOYHOM pa60TbI Nnpun KpaTkoBpeMeHHOM cboe NUTaHnsa No3BondgeT cucTemMe npoao/mKaTb
pa60Ty AaXXe NpUn KpaTKoBpPeMEeHHbIX nepe60¢|x B Nofaye a/71eKTpoaHeprun.

MpW BO3HMKHOBEHWIM c609 B CUCTEME SMEKTPOCHABXKeHMA NpeobpasoBaTesib YaCTOTbl MOXET UCMO/1b30BaTb
reHepaTOPHYIO SHEPIUI0 SMeKTpoABUraTeNns od Nogaep>KaHmMsa HanpsaXXeHMe Ha WMHEe NOCTOSAHHOTO

TOKa Ha ypOBHe, 3alaHHOM NapamMeTpoM FE.16, TaknM o6pasoMm, NpeaoTepallas CBoe OTK/IoUYeHWe Npu
KpaTKOBPEeMEeHHOM NMpocagKe BXOOHOIo Hanps>eHusa 6e3 cpabaTbiBaHUS 3aLLMTbl OT MOHUXKEHHOTO
Hanpsa>XeHus.

HanpsixeHue
LWKHEL | 100 % HoMUHanBHOe
HanpskeHue LWMHbI

3apepkka npu cboe nuTaHus

AkTVBHas paboTa npu kKpaTkoBpeMeHHOM
cboe nuTaHus

\

Bpemsi

BbIxoaHas
yacrorta, 'y BoccTaHoBneHve HanpskeHus npu
KpaTkoBpeMeHHOM c6oe nuTaHus

Bpewmst

PucyHok 8.12.1. CxeMa 6e30CcTaHOBOYHOM paboTbl NpU KpaTKOBpPeMeHHOM cboe NuTaHuga

3Ha4yeHue

MapameTp HasBaHue 3HaueHue OnucaHue NnapaMeTpa
no yMo4aHuIo

O: BbIK/TIOYEH

1: BbiGer

2: OCTAHOB C 3aaHHbIM
BpPeMeHeM TOPMOXKeHUdA

FE13 Pa6oTta npu c6oe NuTaHmA 0 0-2

3agep)kka npu cb6oe NUTaHUA ons

FE.14 90,0 % 80,0-100,0 % 100 % Hanpsa>XeHUe WUnHbI
OLIEHKU MaAeHUsa HaNpPaAXXeHUS LWHbI
Bpemsa BoccTaHOBIEHUS HanNpsHKeHUa

FE.15 LUMHbI MPU KPaTKOBPEMEHHOM cboe 0,50 c 0,00-100,00 c
nuTaHus

FEJ6 LSRRI R FI N 80,0 % 60,0-100,0% | 100 % HanpsXeHue WKHbI

KpaTKoBpeMeHHOM c6oe NUTaHud

» B pexxrme TopMoxkeHuqa Bblberom NPn BOCCTaHOBTIEHNN MNTaHNA BbIXOAHadA YaCTOTa npe06pa3OBaTenq
4aCTOTbl BEpPHETCH K LeneBomn 4YacToTe B COOTBETCTBUMU CO BpeMeHeM pa3roHa.

» B pexunme ocTtaHOBa € 3aaHHbIM BpeMeHeEM TOPMOXKEHUS MPU BOCCTAaHOBIEHUU NMUTAHUSA npeo6pa3OBaTenb
YacToTbl MPOAOO/IKMUT 3aMeaaTb Asuratenb o O 'y, 419 3anycka npeo6pa3OBaTenq Heo6xoamMMo MOBTOPHO
OTNpaBnTb KOMaHA4Y 3alnycKa.
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8.13 Pa6oTa B TOJTYKOBOM peXxXxume

B HEKOTOPbIX CUTYaLUAX A9 MPOBEPKM COCTOSAHMUA 060pyA0BaHUA HEOBXOOMMO, YUTOGbI SNeKTpoaBUraTeNb
HeKoTopoe BpeMsa paboTan Ha HU3KOM CKOPOCTU. [/151 3TOro UCMOMb3YeTCsl TONUYKOBLIN PEXUM. B TONYKOBOM
peXxxmuMe NCNonb3yeTca PeXXMUM 3anycKa ¢ YactoTtom nycka F1.00 = O 1 pe)XmnM ocTaHoOBa C 3afaHHbIM BpEMEHEM
TopMOXXeHuna F1.05 = 0.

[na ynpaBneHua B TONTUKOBOM PEXXMMe MOXXHO UCMNOoMb30BaTbh KHOMKY MF Ha naHenu ynpaeneHusa (F7.02 = 0)
N undbpoBblie BXoabl.

3HayeHue
MapameTtp HasBaHue 3HayeHue OnucaHue napameTpa
no yMoJsi4yaHuio
F5.01 ®yHKuMa Bxoga X1 1 0-63

3: BpalleHune B NpsiMoM
F5.02 ®dyHKUMA Bxoga X2 2 HanpaBieHUn B
TONNYKOBOM peXxmnme

4: BpalleHne B 06paTHOM
F5.04 DyHKUMA BXoda X4 12 HanpasneHun B
TONYKOBOM peXxmnme

F5.03 DyHKUMA Bxoaa X3 9

F5.05 DyHKUMA Bxoga X5 0

F5.05 DyHKUMA BXOA, X6 (0]

F8.00 YacToTa npu paboTe B TONUYKOBOM 500 My 010 - F0.07
pexunme

F8.01 Bpems pa3roHa B TOSTMKOBOM peXxume 20,0 c 0,0-6500,0 c

F8.02 Bpemsa TOpMOXKeHUs B TOJTYKOBOM 20,0 ¢ 0,0-6500,0 ¢

pexxnme

BbixogHas YacToTa, 'y

YacToTa npu pabote
B TOMYKOBOM pexume

- | N
| |
} | Bpewms
‘ \ ! \ =
! \ \
‘r—.l I
| PaaroH npu pabote | 3amennenue npyu pabote
| B TOMYKOBOM pexvme. | B TOMUKOBOM pesume.
Bpems Bpewms
KomaHpaa TonykoBoro TonykoBbIi
pexuma pexnm

PucyHok 8.13.1. MpuHUuMnmnanbHasa cxeMa paboTbl B TOTMKOBOM peXXxume
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8.14 dyHKUMA NponycKa pe30HaHCHbIN YacToT

MpaBunbHaga HacTponka GyHKLUUM NPONYyCKa pe30HaHCHbIX YacTOT NO3BOMFeT U36eXKaTb MeXaHMUYEeCKOoro
pe3oHaHca Harpysku. 1na npeobpasoBatend NVF2G-S MOXXHO YCTaHOBUTb TPM TOUKU MPOMYCKa Pe30HaHCHbIX
yacToT. Ecnum Bce 3Ha4YeHusa ycTaHoBNEHbl Ha 0, yHKL NS HeEaKTUBHa.

3Ha4vyeHue
MapameTp Ha3sBaHue 3HayeHue OnucaHue napaMeTpa
no yMon4aHuio
F8.10 Pe3oHaHcHaga yacToTa 1 0,00 'y, 0,00 'y, - FO.07 -
F8.11 [OunanasoH pe3oHaHCHOM YacToThbl 1 0,00 Iy, 0,00 'y - FO.07 -
F8.12 Pe3oHaHcHaga 4yacToTa 2 0,00 I'y, 0,00 'y - FO.07 -
F8.13 Onana3oH pe3oHaHCHOM YacToTbl 2 0,00 'y, 0,00 'y - FO.07 -
F8.14 Pe3oHaHcHaga yacTtoTa 3 0,00 I'y, 0,00 'y - FO.07 -
F8.15 [unana3oH pe3oHaHCHOM 4YacToTbl 3 0,00 'y, 0,00 'y - FO.07 -
F8.02 BpeMa TOPMOXKEHUSA B TOTHKOBOM peXXMme 20,0 c 0,0-6500,0 ¢
A 3HayeHue YacToThl
C nponyckamu

Pesorancras A [lnana3oH pe3oHaHCHoM

uacrota 3 v YyacToTbl 3

PesoHaHcHas

YyacTtoTa 2 A [lnana3oH pe3oHaHcHoM

\i 4acToThbl 2
Pe3oHaHcHas - - [lnana3oH pe3oHaHCHOM
yacToTa 1 __;__?__D yacToTbl 1
VZ - 3HayeHue 4acToTbl

PucyHok 8.14.1. CxeMa pe30HaHCHOro NMpornycKa 4acTtoT

8.15 lMepekoyeHUe HanpaBneHa BpaLweHnsa B NpAMOM U 06paTHOM
HanpaBfeHUsaxX

Ecnu TpebyeTcsa 3agepyKKa Npu NepekItoYeHnn Mexxay BpalleHneM gesumratens B npsgMoM 1 o6paTtHOM
HanpaB/IeHUNAX, TO 3TY GYHKLMIO MOXHO HAacTPOUTb C MOMoLLblo NapamMeTpos F1.10-F1.11.

3HayeHue

MapameTp HasBaHue 3HauyeHue OnucaHue napameTpa
no yMo/4aHuIo

BpeMsa 3apepXXKu Npu nepekoyeHmnm
F1.10 Mexay BpalleHMeM B MPsSMOM U 0,0c 0,0-300,0 c -
o6paTHOM HanpaBneHuax

0: nepeknoyeHue Ha
HUXKHEW NpepenbHom
0 0-1 paboyein yactorte FO.09
1: NepeknoYeHme Ha
YyacTtoTe nycka F1.01

Pexxnm nepeknovyeHus BpalleHusa B

F1.1
MPSMOM M 06pPaTHOM HamnpaBieHUn

A Yacrora, 'y

. >
?‘t—.’i Bpewms
1

3agepxka Npu nepexntoyeHum
Mexay BpalleH1eM B NPsiMOM
1 06paTHOM HanpaBneHusIX

PucyHok 8.15.1. MpuHUuMnuanbHaa cxemMa nepeksiioyeHUa Mexxay BpalleHnem
B NPAMOM M 06paTHOM HanpaBneHUax
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8.16 IMHaMMn4yeckKoe TOpMOXKeHue

B pexxnMe TOpMOXeHUS, eCcri MexXxaHU4YeCcKasa Harpys3ka CNMLWKOM BbICOKas, HarnpuMep, NonacTtm oceBoro
BEHTUNATOPA 6onbLUoro anamMeTpa Unm onyckaHume KabuHbI J'IMCbTa, NN 3aflaHO O4YeHb MaJieHbKoOe
BpeMda TOPMOXXeHNA HalnpaXXeHne Ha LWnHe npe06pa3OBaTenq H4aCTOTbl MOXXET NOOHATbCA A0 YPOBHA
nepeHanps>xeHusa. Npu HanMYMM NOAKMIYEHHOIO TOPMO3HOMO PE3NCTOPa AMHAMUYECKOE TOPMOXXEHUE
rnossonaeT nsbexaTb OTKasa no nepeHanpaXXeHuto, a Tak>XxXe BbiXxoda N3 CTPOHd KOHOEHCATOPOB LWHHDbI
MOCTOAHHOIO TOKa.

3HayeHue
MapameTp Ha3BaHue M0 yMONYaHMIO 3Ha4yeHue OnucaHue napamMeTpa
Cepusa 440 B:
F8.16 HanpshkeHne cpabaTbiBaHMA 720 B (cepuga 440 B) (650-750) B _
: TOPMO3HOIro NpepbiBaTens 360 B (cepusa 230 B) Cepusa 230 B:
(320-380) B
F8.17 OunHaMunyeckoe TOPMOXKEHUE (0] 0-1 0 sanpetueHo
1: paspelueHo
Fs18 KoaddunumeHT sHepronoTpebneHmnsa 80,0 % 0,0-100,0 % _
NPV TOPMOXXEHUM

8.17 Bbixop, o6Hapy)eHusa YyacTtoTbl (FDT)

[aHHbIN BbIXOLA MCMNONb3yeTca A9 3afaHua nopora o6Hapy>KeHUSA BbIXOAHOM YacToTbl M 3HaUeHUd rmMcTepesmnca
O/191 aKTUBaLMM BbIXOOHOMO CUrHana. 3HayeHme rucrepesmca 4eNCcTBUTENIbHO TONTbKO BO BpeMs npoLecca
TOPMOXKeHMUS, a O6Hapy>KeHMe YacToTbl BbIMOTHAETCHA BO BpeMs pa3roHa.

3Ha4YeHune
MapameTp HasBaHue 3HavyeHue OnucaHue napaMeTpa
no ymosn4yaHuio
F6.20 YpoBeHb FDTI 50,00 Iy 0,00 My -F0.07 |-
0,
F6.21 Mcrepesuc FDTI 50 % 0,0-100,0 % S50 CULIEEAEAIS MERG,
BbIXOOHOW YaCTOTbl
F6.22 YpoBeHb FDT2 25,00 'y, 0,00 'y - FO.07 -
[v)
F6.23 Mctepesuc FDT2 50 % 0,0-100,0 % LBY 56 IS SIS HMEXE,
BbIXOOHOWU YaCTOTbl

8.18 O6Hapy)XeHUe HyNeBOoro Toka

JaHHaa byHKUMA Ucrnonb3yeTcs Ana o6Hapy>KeHUs HyNeBOro BbIXOAHOMO TOKa.

3Ha4yeHue

MapameTp Ha3BaHue ‘ 3Ha4yeHue OnucaHue napamMeTpa

no yMoJ14aHuIo
F8.20 YcTaBKa 06Hapy»XeHUs HyNeBOro Toka 50% 0,0-300,0 % -
F8.21 BpeMs 3a4ep>KKu o6HapyXeHUsa 010 ¢ 0,00-600,00 ¢ _
HYNeBOro Toka

BbixogHoi Tok

YcraBka obHapyxeHus \\_/

HYNeBoro Toka

Bpewms
BKI,

CurHan obHapyxeHns
HyNeBoro Toka

Bpewmsi 3aaepxku 0GHapyxeHus
HyreBoro Toka

PucyHok 8.18.1. MpuHUMUNManbHaa cxeMa o6HapyXXeHUsa HyNeBoro Toka



Mpeo6pasoBaTenb YacToTbl NVF2G Tmn S

8.19 OyHKUUSA cHEeTUYMKa BpEMEHU

Mpu KaXxxaoM 3anycke NpeobpasoBaTenid YacTOTbl 3aMyCKaeTCsl CYETYMK BpeMeHU paboThbl, HadarlbHOe 3HaYeHune
paBHO Hynto. MoKa3aHUa cHeTUMKa BpeMeHM paboTbl MOXXHO MpPocMaTpuBaTh C MOMOLLbIO NapaMeTpa Fd.49.

3HayeHune

MapameTp ‘ Ha3BaHue ‘ 3HayeHue ‘ OnucaHue napameTpa

Mo YMOTYaHMUIO
F8.32 CYeTUMK BpeMeHU 0 0-1 0 BbIK/tO4YeH
1: BKIOYEH
F8.33 BpemMsa paboTbl 0,0 MUH 0,0-6500,0 MUH -

8.20 Nepe3anyckK nocne c6oa NnuTaHuda

(DyHKLl,MFl no3BoS1deT HaCTPOUTb aBTOMaTUYECKUI nepesanyck npeo6pa3OBaTenq 4acCTOThbl, a TaKXXe BpeMd
3adepXXKU nepep BbiNoSIHEHMEM aBTOMaTUYECKOro nepesanycka. lNepe3anycK MOXeT OCyLLeCTBAATbCS MpuU
Han4mum pas3nmnyHbiX MICTOYHNKOB KOMaHAbl NyCKa.

3HayeHune
MapameTtp HasBaHue 3Ha4yeHune OnucaHue napaMeTpa
Mo YyMOTYaHUIO
F8.35 Mepe3anyck nocrne c6oa NUTaHUSA (0] 0-1 O BBIKITIOHEH
1: BKItOYEH
F8.26 BpemMsa 3apep>kku nepesanycka 0,0 ¢ 0,0-10,0 ¢ )
rnocne c6oa NMTaHUA

8.21 Cnawmm pexxkmm

OKono 80% npuMeHeHn NpeobpasoBaTenie YacToTbl 3TO LLeHTPO6EXKHbIe MexaHU3Mbl. 19 TaKUX MeXaHU3MOB
XapaKTepHa Kybuyeckas 3aBUCUMOCTb MEXAY MOLLHOCTbIO M CKOPOCTbIO BPaLLEeHMS, MO3TOMY O4YeHb BbICOK
rnoTeHLuMan No 3KOHOMUU SNEKTPOIHEPTUN. DYHKLUSA CNALLETO PeXXMMa MaBHbIM 06pa3oM UCMoNb3yeTcs

019 NMoBblLLIEHUS SKOHOMUU SHEPTUU NPU paboTe LLEHTPOBEXKHbIX HACOCOB B CUCTEMAX BOAOCHABKeHUd

M BOOOOTBEAEHMUS, a TaKXKe LLEeHTPOBEXHbIX BEHTUNATOPOB B cucTeMax OBUK 1 opyrmx MexaHM3MoB C
rnepeMeHHbIM MOMEHTOM Harpy3km . Mocne AoCTMXEeHMA 3aAaHHOM Nob3oBaTeeM YacToThl NpeobpasoBaTtenb
YacTOThbl MepPexXoauT B CMALLMN PEXMM Ha 3aaHHbIN MHTEpPBas BPEMEHU, CKOPOCTb 3/1eKTpoaBuUraTensa
cHwmxaeTcsa Ao O My, DYyHKUMIO CRFLWero peXxxmnmMa Heobxogmmo 1Cronb3oBaTb B codeTaHum ¢ dyHkumen NMNO-
perynupoBaHusa. ANropuTM paboTbl NpeacTaBieH Ha pUcyHke 8.21.

Ecnn dyHKLMA cnigawero peXxmnma aktuemupoBaHa F9.30 =11 Bbi6paH peXXnM paboTbl C 3aMKHYTbIM KOHTYPOM
F9.28=1, Nnpu 06Hapy>KeHUU CHMKEHMA BbIXOOHOWM YAaCTOTbl HMXKE 3HAaUEHUS YacToTbl Nepexona B CrSLUM pexxmum
F9.31 B TeUeHUe BpeMeHU, paBHOIO BPEMEHM 3aePXKKM Nnepexoda B cnamMn pexxmum F9.32, npeobpasoBaTesb
YaCTOTbl NEPEXOAUT B CNALLMN pexxknM. Ecnm 3HaveHne obpaTHOM CBA3U Npu paboTe C 3aMKHYTbIM KOHTYPOM
Fd.2 9 MeHbLUe onopHoro 3HayveHunsa Fd.28, n olwmnbKa paccoriacoBaHMS NpeBbILLaeT 3HaUYeHME OTK/IOHEHMS

Ona Bbixoda u3 cnauiero pexxmma F9.33 B TeHeHUe BpeMeHU, paBHOIro BpeMeHM 3adepXKKu Bbixoda U3 crdawiero
pexxmmMa F9.34, npeobpasoBaTtesib YaCTOTbl aBTOMAaTUYECKM BbIXOOUT U3 CMALLEro peXXmMa U nogHMMaeT
pabouyto CKOPOCTb 3NeKTpoABMIraTens ANa CHUXXeHUS OLMBKK paccoriacoBaHus.

Ay
YcraBka 4acToTbl
Yacrora nepexona f-a
B CMSILLUIA PEXUM :
|
1
'
|
1
1
:
- +—» Bpemsa t
0 3apepxkay, E P
" nepexopa | H
3HayeHue obpaTHoN A B CFI)'IHLLlIl:IIlﬁ j i
cBSI3Mn pexvm | :
- '
i i
| /
3apaHHoe 3HaveHme | -

PasHuua Mexay 3agaHHbIM
3HAYEHMEM 1 3HAYEHVEM
BbIXOAA M3 CrIsILLEro pexvma

+ » Bpewms t
3apepxka Bbixoaa
113 CMISILLIEro pexuma

PucyHok 8.21.1. CxeMa nepexofa B CAALLMIA PEXXMM U BbIXoAa U3 Hero
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9 lNepepadva gaHHbIX Mo NpoTokony RS485-MODBUS

9.1 MocnepoBaTesibHbIN NMPOTOKON

Modbus - 3To NpoToKoN NocneaoBaTeIbHOM aCUHXPOHHOM cBA3U. OBMeH AaHHbIMU BbIMNOMHAETCA B
nonyaynieKCHOM peXxxmme B KOHPUIypaLmm «0gHO BegyLiee YCTPOWUCTBO M OOHO UM HECKOTbKO BEAOMbIX
ycTpomncTB». [Ng CBA3W O4HOIo BeAyLWEro 1 ogqHOro Be4oMoro yCTponcTBa MOXXHO MCMNOMb30BaTb MHTeEpdenc
RS232, ogHaKo Yvalle npumMeHseTca MHorotoudeuHasa cetb RS485 ¢ ogHMM BeAyLLMM YCTPOMNCTBOM, KOTOpoOe
yrnpaBnseT HECKO/IbKUMM BEAOMbIMU YCTPOMCTBaMU. B KavecTBe pusmnyeckoro nHtepdemrca Modbus B
npeo6pasoBaTtene NVF2G-S ncnonb3syetca RS485.

Kak rnokasaHo Ha pucyHKe 9.1.1, NpeQyCMOTPEHO ABa PeXXMMa ceTeBOoro noaktoveHmnsa npeobpasosatend
YaCTOTbl: PEXXUM C OOQHUM BefyLLMM YCTPOMCTBOM U HECKOTIbKMMU BEOOMbIMU U PEXXUM C OOHUM BedyLLMM U
OOHWM BeOMbIM YCTPOWCTBOM.

Bepnywiee Benywiee Benyliee Benywiee
ycTponctso (MK) yctponctso (1K) yctpoicTao (MK) yctpoiictso (MK)
RS232 RS232

KonsepTep KonBepTep RS485
RS232/RS485 RS232/RS485
RS485
RS485

|I'Il-l||l'lq||l'll-l||l'lq| |I'IH| ny ny

PucyHok 9.1.1. MpuHUuMnumanbHas cxeMa ceTeBOoro noakstoyeHmnsa npeo6pa3OBaTenﬂ YacCToOTbl

9.2 UHTepdeinc RS485/ASCII

NHTepdeinc RS485: aCUHXPOHHbINW, MOMYyAYNAEKCHbIN. XapaKTepPUCTUKU MO yMondaHuio: 8-N-1 (8 6UT OaHHbIX,
6e3 KOHTPOSA YeTHOCTH, 1 cTonoBbIn 61T), 9600 6UT/c, RTU, agpec Begomoro yctponctaa 0x01. 519 HaCTPOMKU
rMapamMeTpoB CM. onmncaHme GyHKLUMOHaNbHOro koga rpynnbl Fb.

9.3 Cnoco6 nepepayn gaHHbIX

» [n9a nepenaydn gaHHbIX Mcnonb3yeTtca npotokon Modbus, nogaoepxxmeatowmi nHTepdemncobl RTU n ASCII.

» [MpeobpazoBaTenb 4YacToThl ABNGETCA BeAOMbIM YCTPOMNCTBOM B npoTokone P2P. Agpecauua MY ¢
OOMHAKOBbIMU agpecamMm y3510B HEBO3MOXKHa.

» B cnyyae o6MeHa faHHbIMU MeX Ay HECKONbKUMU YCTPONCTBAMU UM Ha BONbLUMX PAaCCTOSHUAX
napannenbHoe coeANHEHME MOJNTOXUTENbHbIX U OTPULATENbHbBIX KNEMM CUFHANbHOW IMHUM BeOyLLEro
ycTponcTBa (100-120 OM) no3BonigeT NOBbICUTb MOMEXO3aLUMLLEHHOCTb CBA3U.

» B npeobpazoBaTene YacToThbl NpenycMoTpPeH ToNbKo MHTepdenc RS485. Ecnuv ncnonbsyeTcsa NopT nepenaydm
OaHHbIX BHELLHero ycTponcTea RS232, TpebyeTca AononHuUTenbHoe npeobpasosaTtenb curHana RS232/RS485.

9.4 ®OopmMaT npoTokKona

MpoTtokon Modbus nognep>xmBaeT Kak pexxmm RTU, Tak n pexxmnm ASCII, a cooTBeTCTBYIOWNM POopMaT NakeToB
OAHHbIX MOKa3aH Ha PUCYHKe 3.4.1.

Pexum RTU
}4 MakeT gaHHbIX Modbus »|
Hauvano Agpec KoH- Havano
He MmeHee 3,5 cBOGOAHbIX Kon TPOMbHbLIN He meHee 3,5 cBOGOAHBIX
BEOMOro [OaHHble | [TP
CMMBOIIOB) ycTp-Ba KomaHae! kon C1MBOIIOB)
Pexum ASCII
}4 MakeT gaHHbIX Modbus >|
Hauano 5 Aﬂiﬁcr Kon - ';Ot:bm KoHew, (0x0D, 6aiit
(0%3A) ;?gfp_gao KOMaHAab! Ratikble pOKOA 3aBepLUaloLLen ceKkLmn nakeTa)

PucyHok 9.4.1. ®opMaT npoTtokona Modbus



Mpeo6pasoBaTenb YacToTbl NVF2G Tmn S

9.4.1 PeXxum RTU

B pexxnme RTU TarMayT npu nepepade gaHHbIX paBHa 6orblueMy U3 aByX — 60 3Ha4YeHUto, 3aJaHHOMY B
napameTpe Fb.03 nn6o co6cTBEHHOMY 3HaYeHUIo NpoTokona Modbus. MUHKMManbHaa TaMMayT Npu Nnepegade
DaHHbIX cocTaBnaeT 3,5 6anTta. g npoBepKu nepeaayvm aHHbIX MCMOMb3yeTcs LUKINUYECKUN U3BbITOUHbIN Kog,
CRC-16. 3Ha4yeHua npoBepkn CRC MOXXHO HaWTK B KOHLLe NaKkeTa. Mexxay nakeTaMu JoCcTaTouyHO noanepXumsBaTb
MPOMEXYTOK He MeHee 3,5 cMMBO/OB. [1py 3TOM BpeMsa NpocTos Mexay NnakeTaMu onpepengaetca 6e3
Heo6Xo0AMMOCTU CYMMUPOBAHUA HauyalbHOMO M KOHEYHOIO NPOCTOS.

B npuMepax HMXXe NoKasaHo YTeHue BHyTpeHHero permctpa 0x0101 (F1.01) BegoMoro yctpomrctea N2 5 B
pexxume RTU.

MakeT 3anpoca:

OJaHHble

Appec
BEeAOMOro
yCTpoMcTBa

Kon

KonM4ecTBO CHUTbIBAEMbIX
KOO AE Anpec perucrpa cnoB

KOHTpONbHbI KOA,

0x05 0x03 0x01 0x01 0x00 0x01 0xD5 0xB2

MNMakeT oTBeTa:

Appec OaHHble

Kopn

BegoMoro KOHTpO.ﬂbeIﬁ Koa

KOoMaHAabl

ycTpoWcTBa Appec permcrtpa Copep)xuMmoe perucrtpa

0x05 0x03 0x02 0x00 0x01 0x49 0x84 0xB2

KOHTpPOMbHbIN Kof ABNAETCA 3Ha4YeHNEM MPOBEPKM KOHTPONbHOM cyMMbl CRC.

9.4.2 Pexxnm ASCII

B pexkume ASCII no yMmonyaHuio ncrnonb3yeTca Hadvano naketa 0x3A 1 koHel, naketa 0x0D, 0x0A. KoHel nakeTa
TaK)Ke MOXKeT 6bITb HAaCTPOEH Nosib3oBaTesieM. B 3ToM pexxmMme, 3a UCKITIOYEHMEM Hadana U KOHL,a NakeTa, Bce
ocTanbHble 6anTbl AaHHbIX NepepatotTca B koge ASCIIl. CHavana oTnpaBnaeTca cTapwasa 4-6anTtoBada rpynna,

a 3aTeM oTnpaBnaeTca Mnaglwasa 4-6amnTtosad rpynna. [JJaHHble B pexxume ASCIlI umetoT 7-6uTHyto anuny. Onga
A-F ncnonb3yeTca KOAMPOBKa 3arnaBHbix 6ykB ASCII. 19 npoBepKU AaHHbIX UCNOb3yeTCA FOPU30OHTANbHbIN
n36bIToUHbIN Kof, LRC. KOHTponbHas cyMMa paBHa CyMMe BCEX CUMBOJIOB, BXOOSALLMX B KOHTPOTbHYIO CyMMYy
(6e3 yueTa 6UTa NepeHoca).

B npumMmepe HMXKe nokasaHa 3anucb 4000 (0xFAOQ) Bo BHyTpeHHUM peructp 0201 (F2.01) nog4MHEeHHOro
ycTtponcTtBa N2 5 B pexxmume ASCII.

MNMakeT 3anpoca:

Appec

JdaHHble

e | oo |8
ycTpoiicTBa Anpec perucrpa Copepkumoe 3anucu A MELGUE

CumMBoOnbl : o] 5 0 6 0 2 0 1 o] F A 0 4 3 CR LF
ASCII 3A 30 35 30 36 30 32 30 31 30 46 41 30 34 33 oD OA

KOHTPOMbHbIW KoL ABNAETCA KOHTPOIbHOM cyMMoiM LRC; ee 3HaueHMe paBHAeTCA CyMMe
(05+06+02+01+0x0F+0xAQ).

MNMakeT oTBeTa:

Hauvano B&%F:ae:ro Kopn, Ll KoHTponb- KoHeL,

nakerta ycTpoiicTsa KOMaHAbI Anpec peructpa Copepumoe 3anucu | Hbl koA naketa

CuMBoOnbI : (o] 5 0 6 0 2 0 1 o] F A 0 4 3 CR LF
ASCII 3A 30 35 30 36 30 32 30 31 30 46 41 30 34 33 oD | OA

[na cornacoBaHuAa c BeayLLMM YCTPONCTBOM B NapameTpax MY MOXXHO HacTpouTb 3aePrKKy OTBETa.
dakTnyecKana 3agep)kKa oTeeTa Ana pexkmma RTU cocTtaBnaeT He MeHee 3,5 CUMBOSbHbIX UHTEPBAsoB, a
daKTMUecKaa 3ageprKka oTBeTa and pexxmma ASCIl - He MeHee 1 Mc.
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9.5 Ncnonb3oBaHMe NMPOTOKOsa

9.5.1 Kopabl koMmaHg Modbus

MocnepoBaTeNbHbIN NPOTOKO UCMNONb3yeTCca A9 opraHu3aunm ynpasneHua MY c nomowbio ACYTI BepxHero
YPOBHS, A1 3TOF0 HEOBXOAMMO YTEHME U 3aNUCb NapaMeTpoB Npeobpa3oBaTens YacToTbl. Pa3finyHble Koabl
KOMaHA onpenenatoT 3anpochl Ha BbIMOMTHEHME TEX UITU UHbIX onepaumii. BcTtpoeHHbIM npoTtokon Modbus
npeo6pasoBaTesis YacTOTbl NOAAEPXKMBAET ONepaLnm, onncaHHble B Tabnuue 3.1 HUxKe.

Ta6aunua 9.1

Kopbl kKoMmaHAa, Modbus n nx ncnonbsoBaHue

Koa koMaHAabl | Ucnonb3oBaHue

0x03 YTeHne napaMeTpoB PpyHKLMOHAsbHbIX MapaMeTpoB, NapaMeTpoB yNpaBieHUs U COCTOSHUS
npeo6pasoBaTesis 4acToTbl

0x04 YTeHWe 3HaueHMa aTpmbyTa napameTpa NpeobpasoBaTenid YacToThbl

0x06 3anucb ogHoro 16-6UTHOro crioBa B NapameTp GYyHKLUMOHaIbHOro Kofa UKn napameTp yrpasneHus
npeo6pasoBaTesis 4acToTbl

0x10 3anucb B npeobpasoBaTtesib YacTOTbl 3HAYEHMIN HECKOTbKUX MapaMeTpoB GYyHKLUMOHAsIbHbIX KOLOB Un
napameTpoB yrpaBeHus.

9.5.2 lMpaBuna npeob6pasoBaHMA agpecoB NapaMeTpoB NpeobpasoBaTens

HoMep rpynnbl dyHKUMOHANbHOro NapameTpa rnpeobpasoBaTesia YacToTbl NpeobpasyeTca B CTapLUMin 6anT
appeca peructpa Modbus (0-F cooTBeTcTBYET 3Ha4veHUI0 0x00-0x0F), a HaeKc rpynnobl (T. €. CEPUNHbBIN HOMEP
napameTpa B rpynne) npeobpasyeTca B MnaaLlnin 6anT agpeca permctpa Modbus (00-99 cooTteeTcTBYyeT 0x00-
0x63). Ecnt faHHble HEOBXOOMMO COXPaHUTL TONIbKO B OMepaTUBHYIO NaMATb (T. €. AaHHble He ByayT COXpaHeHbI
rnocne oTK/oYEeHUs NMUTaHKS), yCTaHOBUTe ANdA cTapliero 6uTta agpeca 3HaveHue 1.

HanpuMep: MaMeHeHWe 3HaYeHUS YacToTbl C MOMOLLbIO CPeACcTB Nepenaym gaHHbIX BO3MOXXHO NyTeM
M3MeHeHMa 3HaueHMa pyHKLMOoHanbHoro napamMetpa FO.05.

Appec permcTpa, CooTBeTCTBYOWMM GYHKLMOHANbHOMY NapameTpy FO.05 (3HaveHne umndpoBOM yCTaBKMU

YacToThbl), paBeH 0x0005.

» Ecnu paHHble Heo6xo0AMMO CoxXpaHUTb Tonbko B O3Y, ncnonb3yeTtcsa agpec 0x8005.

» Ecnu gaHHble HeobxoanMo coxpaHuUTb B EEPROM (c coxpaHeHueM nocne cbos NnuTaHus), MCronb3yeTcs
aapec 0x0005.

MNMpuMeyaHwue.

Ecnun TpebyeTcs YacToe USMEHEHME YCTaBKU YacTOTbl, @ 3HAaYEHME NapaMeTpa He HYXXHO COXPaHATb Nocre OTKIoYeHUS
NUTaHUS, PeKOMeHOyeTCs UCMOoNb30BaTb NEPBbIM METOA, TO €CTb COXPaHATb AaHHbIE TO/bKO B ONMepaTUBHYIO NaMaThb,
MOCKOJbKY 3TO MOMOXET MPOoAINTb CPOK Cry»6bl EEPROM.

9.5.3 YteHue aTpubyTa NapameTpa npeobpasoBaTenia 4acToThl

ATpun6byYT NapamMeTpa, COOTBETCTBYIOLMIM NapaMeTpy NpeobpasoBaTesia YacTOTbl, MOXXHO MPOYeCcTb C MOMOLLbIO
KoOa koMaHAabl 0x04, dopMmaT onpeneneHma atpmbyTa NokasaH B Tabnuue 9.2

Ta6nuuya 9.2

OnpepeneHue ¢popmMaTa gaHHbIX MPU YTEHUU CBONCTB NapaMeTpoB

NMopsAKOBbIA HOMEp

- 3HayeHune
6aiTa gaHHbIX

1 MaKcuManbHoe 3HaYyeHue (cTapwmi 6amT)

MakcuManbHoe 3HauyeHue (Mnagwum 6amT)

MuHUManbHoe 3HaYyeHue (cTapLuunin 6anT)

MuUHMManbHoe 3HaYyeHue (Mnagwmin 6amT)

Tekyllee 3Ha4YeHMe (CTapwmin 6anT)

Tekylee 3HayeHWe (MnagLwmm 6amT)

3HadeHUe aTpmbyTa NapamMeTpa (CTapwmin 6anT); cM. Tabnuuy 9.3

o |IN |0 0N W N

3HayeHue aTpubyTa NapameTpa (MNagwmm 6amT); cMm. Tabnuuy 9.3
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Ta6nuua 9.3

OnpepeneHue 6UTOB 3Ha4YeHUI aTPUGYTOB NapaMeTpoB

OnpepeneHue 6uta 3H2qe|-w|e USRI 3HauyeHue
uTa 3Ha4YeHue
00 0 JecaTtnyHoe 3HayeHune
BUT 15-14: Tmn 01 1 LecTHapguaTepuUyHoOEe 3Ha4YeHne
oTo6paxeHus 10 2 [BOUNYHOE 3HaYeHMe
000 0 YTeHue n 3anmcb B Noboe Bpems
001 1 M3MeHeHWe BO3MOXHO TOSIbKO B COCTOSSHUM OCTaHOBa
010 2 MNMapaMeTp TONbKO ANa YTeHUd
But 13-11: usmeHeHme on 3 [Ona yTeHUa v 3anmncu TpebyeTca KOprnopaTUBHbIN Naposb
aTpmnbyTtoB
100 4 [N yTeHua TpebyeTcs KOpropaTUBHbIN Naposib
101 5 0na yTeHUsa 1 3anucK TpebyeTca Naponb Nofb3oBaTens
000 (] 8-6UTHbIN TUMN OaHHbIX 6€3 3HaKa
001 1 16-6UTHbIN TUN AaHHbIX 6€3 3HaKa
010 2 32-6UTHbIN TUMN OaHHbIX 6e3 3HaKa
BunT 10-8: TN paHHbIX
oT1 3 8-6UTHbIN TUM OaHHbIX CO 3HAKOM
100 4 16-6UTHbIN TUM OaHHbIX CO 3HAKOM
101 5 32-OUTHbIN TUM AAHHbIX CO 3HAaKOM
000 0 be3 yBennyeHusa
001 1 MHo»xuTenb x1
010 2 MHoOXUTEenb x2
BuT 7-5: MHOXMUTENb
o1l 3 MHoOXuUTeNb x3
100 4 MHoOXuUTenb x4
101 5 MHoOXuUTenb x5
00000 0 Be3pa3mepHaa BennymHa
00001 1 HanpsixeHue, B
00010 2 Tok A
0ooom 3 MouHocTb, KBT
00100 4 YacToTa, Ny,
00101 5 YacToTa, Ky,
00110 6 KpyTawmm MOMeHT, H-M
oo 7 YacrtoTa BpaleHus, 06/MUH
01000 8 Bpemg, c
01001 9 Bpema, Mc
01010 10 Bpems, MKc
01011 1L Bpems, MUH.
BUT 4-0: eAUHULIbI o100 12 Bpems, 4
n3mMepeHuna 01101 13 MNpoueHTHOe 3HavyeHue, %
01110 14 Bec, kr
onm 15 ConpoTtusneHue, OM
10000 16 NHAOYKTUBHOCTb, MIH
10001 17 TeMnepaTtypa, °C
10010 18 3Ha4yeHune gaBneHusa, MM
10011 19 OnvHa, M
10100 20 OnuvHa, cM
10101 21 OnviHa, MM
10110 22 MolLlHocTb, KBA
101 23 JInHeMHasa ckopocTb, M/MUH
11000 24 CKOpOCTb BpalleHusi 06/c
11001 25 CKOPOCTb M3MEHEHWS YacToThl, Mu/c
A ATpUOBYT NapaMeTpa COAEPKUT 4 (UK 5) 16-6UTHbBIX 3HAYEHUI AaHHbIX. KonnyecTBo
pPerncTpoB AOMKHO 6bITb BblPaXeHO LeNbiM YNCIIOM, KPaTHbIM 4 (Mnn 5). B NpoTUMBHOM
BHUMaHue! Cny4yae BblBOOUTCSH OLLMOKa HEBEPHOro 3Ha4YeHUa pernctpa obpaTHoOM CBA3N.
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9.6 KoMaHpabl ynpaBneHus, uHdopMaumsa o6 oTkasax

Begyluee ycTpoicTeo Modbus MoyeT 3amyckaTb M ocTaHaBNUBaTb Npeo6pa3oBaTesib, 3a4aBaTb pabouyio
YaCTOTY M BbIMOMHATbL ApYyrMe ornepaLumnm ¢ NoOMOLLbIO KOMaHg yrnpasneHus. MHdopmMaumio o napaMeTpax
COCTOsIHUSA NpeobpasoBaTens YacToTbl (HanpuMep, paboyein YacToTe, BbIXOOHOM TOKE, BbIXOOHOM KPYTALLEM
MOMEHTe U ApYyrux napamMeTpax) MOXHO MoslyyaTb C MOMOLLbIO COOTBETCTBYIOLLMX KOMaH, 04HOBPEeMeHHO
oTcneXmeasa MHdopMaLmnio o6 oTKasax.

Ta6nmuya 9.4

Moapo6Hoe onncaHMe NapaMeTpPoB yrpaBneHus

CoxpaHeHwue npu

OnpepeneHue YteHune
3HaueHuda OTKJIIOMEeHUN
agpeca W 3anucb
nuTaHua

OnucaHue GyHKLUMN

0x00: 6e3 KoMaHAbI

0x01: BpalleHMe B NPAMOM HarnpaBieHUmn

0x02: BpalleHue B 06paTHOM HanpaBneHumn

0x03: ocTaHOB

KoMaHgaa ynpasneHus
(ynpaBneHue yepes
MPOM. MPOTOKO

F0.01=2) 0x05: BpalleHWe B 06paTHOM HamnpaBneHumn
B TO/TYKOBOM pexxume

0x04: BpaLleHue B MPAMOM HamnpaBfieHUU
0x3200 B TOSTYKOBOM pexkmume HeT 3anucb

0x06: OCTaHOB B TOTYMKOBOM peXume

0x07: ocTaHOB Bbi6erom

0x08: c6poc oTKkasa

HuxHnin npepen paboyen yacTtoTtbl (FO.09) —
3apgaHue YyacToThl 0x3201 BEPXHUM Npenen paboyei yactotbl (FO.08) Het 3anucb
EavHunubl nsmMepeHua: 0.01 'y,

BuT 00: 3anyck/ocTaHOB
(0 = ocTaHoB, 1 = 3anycK)

BuT O1: BpalleHWe Ha3aa/Bnepen
(0 = BpawieHue Bnepep, 1 = BpalleHWe Ha3aa)

BuT 02: paboTa Ha HyfeBol CKOpPOCTU
(1 = dyHKUMA BKIIOYEHA)

BuT 03: pa3roH (1 = pyHKLMA BKIOUEHA)

BuT 04: TopMmoyxkeHue (1 = GyHKLMA BKIIOYEHA)

BuT 05: paboTa Ha MOCTOSAHHOM CKOPOCTM
(1= dyHKLMA BKIIOYEHA)

BuT 06: NnpeaBapuTenbHOE HaMarHn4YMBaHue
(1= pyHKUMSA BKIIOHEHA)

BuTt 07: BbIMONHAETCA HaCcTpoMKa
(1= dyHKUMA BKIOYEHA)

CocTosiHue

0x3300 BuTt 08: npegen neperpysku no Toky / YUTeHue
npeo6pasoBatens

(1= pyHKUMA BKIOUEHA)

BuT 09: orpaHunyeHune neperpysku no
HarnMps»XeHUIO MOCTOAHHOIO TOKa
(1 = dyHKUMA BKIOYEHA)

BunT 10: orpaHuUYeHne KpyTaLlero MoOMeHTa
(1 = dyHKUMA BKIIOYEHA)

BuT 11: orpaHn4YeHmne CKopocTun
(1= pyHKUMSA BKIOHEHA)

BuT 12: 0TKa3 npeobpasoBaTensa 4YacToTbl
(1= pyHKUMSA BKIOHEHA)

BuT 13: ynpaBrnieHne CKoOpOoCTbio
(1 = pyHKUMA BKIOHEHA)

BuT 14: pesepB

BUT 15: NOHM)KEHHOE HamnpaXKeHune
(O = MOHMYKEHHOE HanpaXXeHne)
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CoxpaHeHue npu

OnpepeneHve YteHue
OonucaHue pyHKLUMU 3Ha4vyeHus OTK/TIIOUEeHUM
appeca W 3anucb
nUTaHusa
0%x3400 BbixogHaa 4YacToTa
0x3401 YcTaBKa YacToThl
0x3402 Hanpsa)xeHune WwuHbl
0x3403 BbixogHoOe HanpshkeHune
0x3404 BbixogHOM TOK
0x3405 Pa6ouyada ckopocTb
0x3406 BbIxogHasa MOLHOCTb
0x3407 BbIXoOHOM KPYTALLUMIMN MOMEHT
Appec napameTpa
npeo6pasosaTens 0x3408 YctaBka NMNO-perynartopa / Urenme
HacToTbl 0x3409 O6paTHasi ceasb MU-perynstopa
B COCTOSIHUU PaboThbI
0x340A CocTosiHMe BXOA0B
0x340B CocTosiHME BbIXOO0B
0x340C Pe3zeps
0x340D 3HavyeHue ABXI
0x340E 3HadyeHune ABX2
0x340F Pe3epB
0x3410 Pe3eps
0x3411 CKOpOCTb ncnosnb3lyemMoro cerMmeHTa lMNJiK
Appec napaMeTpa 0x3500 YcTaBKa YacToThl
npeo6pasoBaTtensa
YacToThI 0x3501 Hanps)xkeHune WuHbl / UTeHune
B COCTOSIHUM
OCTaHoBa 0x3502 CocTosiHMe BXOA0B
0x3503 CocTosiHME BbIXOA0B
0x3504 Ycraska NMNO-perynatopa
Anpec napamerpa 0x3505 O6paTHagd ceasb MNNO-perynatopa
npeobpasosaTtens 0x3506 YcTaBKa KpyTsLWero MoMeHTa
YacToThl / YteHwne
B COCTOSHUU 0x3507 3HadeHune ABXI1
ocranosa 0x3508 3HaueHune ABX2
0x3509 Pe3epB
0x350A Pe3eps
OTKas CepuinHbIM HOMEp Koda UCKtoYeHUa. Ha
npeo6pasoBaTtend 0x3600 Befyllee yCTPOMCTBO BMECTO CMMBOJIa OTKasa / YTteHune
YyacToThl nepepaeTcs LWWecTHagLuaTepmyHoe 3Ha4YeHune.
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9.7 YnpaBneHue napamMmetTpamm

Bepnylee ycTponcTBo Modbus MoXKeT nony4YuTb HOMep Fpynbl M 3HadeHMe napaMeTpa rpynrbl CUCTEMHbIX
napamMeTpoB nnathl LLM ¢ MoMoLLbio COOTBETCTBYOLLEN KOMaHAabl. Micrnonb3yeTca koA GyHKLMU Nepenadu
DaHHbIx 0x03, a agpec nepefaym AaHHbIX onpeaensgeTcd no Tabnuue 9.5,

OnucaHue dbyHKUUN yripaBneHus napaMeTpamMm

Ta6nmuya 9.5

OnucaHue pyHKUUn Appec | 3Ha4YeHue AaHHbIX | MpumMmevaHune
3Ha4vyeHWe HoMepa rpynmnbl
MonyyeHmne HoMepa rpynnbl 0x4200 3Ha4dyeHne HoMepa rpynnbl parpy
CUCTEMHbIX MapaMeTpoB
MNony4eHue nepsBoro
Y P 0x4201 MNepBoOe 3Ha4YeHMe HoMepa rpynnbl
3HayeHua HoMepa rpynnbl
Mony4yeHwne BTOPOrO
Y P 0x4202 BTopoe 3HayeHMe HoMepa rpynnbl
3HavyeHua HoMmepa rpynnbl 3SHaueHme
MNMonyyeHue TpeTbero COOTBETCTBYIOLLEN Fpynmnbl
Yy P 0%x4203 TpeTbe 3HavYeHne HoMepa rpynnbl yiotl Py

3HayYeHUsa HoMmepa rpynnbl

MonyyeHue nocnegHero
HOMepa rpynnbl

0x42xX (xx = nocrnegHee)

MNocnegHee 3Ha4YeHMe HOMepa

rpynnbl

napameTpoB

MonyyeHune KonunyecTtBa

MNMonyyeHne KonnyecTBa

rnapaMeTpoB B nocnegHemn
rpynre rnapaMeTpoB.

(xx = nocnegHee - 1)

napaMeTpoB B NepBoM 0x4300 napaMeTpoB, CoAepPKaLLMXCH
rpynne rnapameTpoB B MepBoOn rpynne
Mony4yeHuWe KonuyecTBa Mony4yeHue KonmyecTBa
napaMeTpoB BO BTOPOM 0x4301 napaMeTpoOB, COAEPKALLMXCA
rpynne rnapameTpoB BO BTOPOW rpyrnne
Mony4yeHuWe konun4yecTBa Mony4yeHue konuyecTBa
napamMeTpoB B TPETbeMN 0x4302 napamMeTpoB, coaepXaLmxcsa
rpynne rnapameTpoB B TPETbeN rpyrne
Mony4yeHune konuyecTBa MNMony4yeHune konuyecTBa

Y 0x43xx Y

rnapaMeTpoB, CoAepPXKaLLMXca
B NocnefHemn rpynne

KonunyectBo napaMeTpoB B
COOTBeTCTByIOLLI,eVI rpynne

9.8 MHCTPYKLIMM MO SNNIEKTPOMOHTaXKy

9.8.1 Tononorusa

Ona nHtepdenca RS485-Modbus 06bI4YHO UCMONb3yeTca MarncTpanbHbli Kabenb Ona nocrnenoBaTelbHOro
MOAKIOYEHNS BCEX YCTPOMUCTB B CETU.

MarmctpanbHbii Kabenb UMeeT OKOHEYHbIe Y3/ibl Ha 060MX KOHLaX. 19 yMeHbLUeHMs NoMex Ha o6omx
KOHLax ceTu RS485 0oNn»KHbl 6bITb YCTAHOB/IEHbI HAarpy3o4YHble Pe3nCTopbl conpoTmnBneHmnemM 120 Om.
Mexxay HeCKONbKNMU nHTepdencamm RS485-Modbus MOXXHO yCTaHOBUTb MOBTOPUTENb.

Kaxxgbin afjpec BegoMoro yCTpOIZCTBa B Ce€TU YHUKaAJ1eH, YTO NapaHTnpyeT Hage>XHbl 06MeH AaHHbIMU Mo

npoTokony Modbus.

OKOHEYHbIN
y3en

\

Y3en Y3en

A A

9.8.2 [OnuHa

OKOHEYHbI
y3en

Y

[ONuHa MarmcTpanbHoro kabensa oomkHa 6biTb orpaHuyeHa. MakcuMManbHasa onvHa 3aBUCUT OT CKOPOCTU
nepenayv gaHHbIX, TUMNa Kabena (cedyeHmns, eMKOCTU U MMNedaHca), KoNMUYecTB NnocnenoBaTebHbIX
MoOK/IIOYEHUN M KOHOUTYpaLMKU ceTu (2-npoBoaHas Unu 4-npoeogHasqa). [na kabenen ¢ BbICOKOW CKOPOCTbIO
nepepayun gaHHbIx (9600 6MT/C) c ceyeHneM AWG26 nnun bonee MakcmmasnbHasa annHa cocrtasnget 1000 M.
[ONuHa oTBETBNEHMIN JONYKHA 6bITb HE60MbLLOM U He A0MKHa NpeBblwaTb 20 M. Ecnu ncnonbsyeTca
MHOIOMOPTOBbIN pPa3BETBUTENb C YNC/IOM OTBETBIEHMIN N, MaKCMMaribHaga O/IMHA KaXKOoro OTBETB/IEHUS He
OOoMKHa NpeBsbllwaTh 40 MeTpos/n.
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9.8.3 3aszeMsieHue

HenocpencTtBeHHOe 3a3eMNeHMe WnHbl RS485 B KakUX-NMB60 Toukax He gonyckaeTcd. HeobxoanMo 3a3eMIunTb
BCE YCTPOMCTBA, MOAK/OUYEHHbIE K LUMHE, C MOMOLLbIO COOTBETCTBYIOLLIMX BbIBOAOB AJ19 3a3eM/1eHUS.

3aseMngolme NPoBOAHUKU He A0MKHbl 06pa30BbiBaTb 3aMKHYTbIX KOHTYPOB, BCE YCTPOMNCTBA A0/MKHbI 6bITbh
MOOKOYEHbl K OBLLEN «3eMne».

9.8.4 Kabenb

Kabenb Modbus nocrnegoBaTefibHOro KaHasa CBA3U OO/KeH 6bITb SKPaHNPOBaHHbBIM OJ14 3alWNTbl OT MOMeX.
Ha ka»xgoM KoHue Kabeng 2KpaH Oo/MKeH 6bITb MOAKMIOYEH K 3aWMNTHOMY 3a3eMiieHunto. Ecnm Ha KoHue Kabenga
YCTaHOBJ1€H Pa3beM, KOpnycC pa3beMa CoOeaNHAETCH C SKPaHOM Kabenaqa.

Ona nHrepdeinca RS485-Modbus Heo6Xx0AMMO NCMOMNb30BaTh CUMMETPUYHYIO BUTYIO Napy M OOMNONHUTENbHbIN
TPeTU NpoBoA (B KayecTBe obLero).

Kabenb nHtepdeinca RS485-Modbus gomkeH MMeTb 4OCTaTOUHO 6osiblLloe ceveHue Ons BO3MOXKHOCTM
MCMonb3oBaHMA Kabens MakcuManbHoM aAnuHbl (1000 M). Kabenb cedeHnemM AWG24/26 nogxoauT ons nepenadu
OaHHbIX Mo wmrHe Modbus.

9.9 Kogbl UcKntovyeHUa Npu nepepayve aaHHbIX

Mpu c6HapyXeHUn nHdopMaunm o6 oLnbKe Npu Nnepegaye BegoMoe yCTPOMCTBO 3adaeT Afid cTapluero
MonoXeHusa pyHKLMOHANbHOIro Kofda 3HavyeHMe 1 1 Bo3BpallaeT COOTBETCTBYHOLMM KO OLLINBKU, YTOGDI
Beayllee yCTPOUCTBO MO0 onpenenntb NPUYMHY OLLMBKKM N OTpearnpoBaTb COOTBETCTBYIOLLMM 06pa3oM.
OnpepeneHuns onga KOOoB NMokasaHbl B Tabnuue 9.6.

Ta6nuua 9.6
Kopgbl UckntovyeHUa Nnpu nepegayve gaHHbIX
LT Kon Moppo6Hoe onucaHue
HoMmep WUCKloMEeHUs
0] 0x00 Bes coobLeHnin 06 omnbKax
1 0x01 HepencTBuTenbHbI HOMeEpP GYHKLUMU
2 0x02 HepencremuTenbHbIM agpec AaHHbIX
3 0x03 HepencrButenbHoe 3HayeHUe AaHHbIX
4 0x04 OTKa3 BeAOMOro yCTPOMUCTBA
5 0x05 MoarBepkaeHne
6 0x06 BenoMoe ycTpoMCTBO 3aHATO
7 0x08 OwmnbKa YETHOCTM XpPaHeHUS
8 0x0A MyTb K W03y HeQocTyneH
9 0x0B LLinto3 He oTBeyaeT
10 0x10 OwmnbKa Kofga NpPoBePKM KOHTPOSTbHOM cyMMbl CRC
n 0x11 MapaMeTp AOCTYNeH TOMbKO A9 YTeHUs
12 0x12 3HayeHUe JaHHbIX BHe AMnana3soHa
13 0x13 Owmnbka EEPROM
14 0x14 Ona 4yTeHUa u 3anmncuK TpebyeTca Naposb Nosib3oBaTens
15 0x15 Ona yTeHUsa 1 3anmcK TpebyeTca KopnopaTUBHbLIM Naposb
16 0x16 OwmnbkKa undppoBbIX BXOOAOB (HEBO3MOXHO NOBTOPUTb 3ad4aHHOE 3HaYeHMe AN BXOO0B)
17 0x17 HepencrBmutenbHaa KoMaHaa ynpaBieHus
18 0x18 OLWwmnbKa YETHOCTU
19 0x19 HeBO3MO)XHO U3MEHUTb B COCTOAHUM PaboTbl
20 Ox1A OwmnbKa nakeTa gaHHbIX
2] 0x1B OLwmnbKa nepenonHeHnsa gaHHbIX
22 0x1C Owwnbka TarMmayTa
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9.10 lMpumMep nepenayum gaHHbIX No Modbus

Mepepn Nepenavelt AaHHbIX CHaYvana yCTaHOBUTE COOTBETCTBYOLLME NapaMeTpbl GyHKLMU CBA3M, a 3aTeM
cornacywmTe agpec, CKopocTb U dopMaT Nepenaydu AaHHbIX 419 KOMMbIOTEPOB 60M1ee BbICOKOro U 6onee HU3Koro
YPOBHEN.

Mpumep T: U3SMEHEHUE UCXOOQHOWM YCTAaBKM YacToThbl NpeobpasoBaTtena ¢ 50,00 My Ha 25,00 Iu.

[aHHble, OTNpaBneHHble BeayLmMM YCTPOMCTBOM

AaHHble

Appec N4 KomaHpa 3anucu Koa CRC
Appec napameTpa Copepxmmoe 3anucu

01 06 0005 09C4 9EO8

JaHHble, Nony4YyeHHble BeayLLUMM YyCTPONCTBOM

JdaHHble

Apnpec N4 KomaHpa 3anucu

Appec napameTtpa Copep)XXuMoe 3anucum

01 06 0005 09C4 9EO8

MpumMep 2: utTeHMe pexxnma ynpasneHusa gna rpynnbl FO.00 npeobpazoBaTensa 4acToThl

[aHHble, OTNpaBfeHHble BeayLUmMM YCTPONCTBOM

daHHble

Apnpec N4 KomaHpa 3anucu Kon CRC
Appec napamMeTpa Copep)xMMoe 3anmcu

01 03 0000 0001 840A

OaHHble, nony4yeHHble Beaywnm yCTpOVICTBOM

JaHHble

Appec N4 KomaHpa 3anucu Koa CRC
Apnpec napameTtpa CopepXxumoe 3anucu

01 06 | 02 0002 | 3985

Mpumep 3: KOMaHOa OT BeQyLLEero yCTpoOMCTBa BbIXOAUT 3a AONYCTUMbIN AMana3oH HAacTpoekK napamMeTpa.
B KayecTBe npu Mepa paccMoTpuM rpynny FO.01 (BbI6Op UCTOYHMKa KOMaHAbl 3anycKa).
Ecnu FO.01=4, KoTopoe BbIXOAUT 3a AManasoH oT 0 00 2, BbIBOAUT OTBETHOE coobLlieHmne 06 olmnbke.

JaHHble, oTrnpaBneHHble BeayLMM YCTPOUCTBOM

JdaHHble

Apnpec N4 KomaHpa 3anucu Kon CRC
Appec napameTpa Copep)xuMoe 3anucu

01 06 0001 0004 D9oC9

[aHHble, Nony4YeHHble BeayLUMM YCTPONCTBOM

Appec N4 Kop oTtBeTa Koa oun6km Koa CRC

01 86 12 Cc26D

PacnpocTpaHeHHble HeMCNPAaBHOCTU | BO3MOXHbIe MPUUYUHDI

1. OTcyTcTBYEeT OTBET Ha nepegavy 1. OwmnbkKa HaCTPOMKK NocriegoBaTesIbHOro NnopTa

A OaHHbIX 2. NoMeHdaHbl MecTaMm Mostoca + U - WnHbI RS485.
BHuMaHue! | 2. HeoencrsutenbHbln OTBET OT 3. HacTpomnku napaMeTpoB, TaKMX KaK CKOPOCTb

npeobpaszoBaTenia 4YacToTbl nepenayun gaHHbIX, 6GUT OaHHbIX U CTOMOBbLIN BUT,

HeCcoBMeCTUMbI C npeo6pa3OBaTeneM YacCTOTbl.
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10 TexHUUYeckoe obcny)kuBaHme, NOUCK U YCTPaHEHUe
HeucnpaBHoOCTEN

Ha cocTossHMe KOMMOHEHTOB BHYTPU Npeobpa3oBaTend YacToTbl BIIUAIOT pasfinyHble GaKTopbl, TakMe Kak
TeMnepaTypa, BTaKHOCTb, MPUCYTCTBUE MblIU 1 BUBPaLMU B OKpYXKatoLlel cpefe. OTU BHellHUe GaKTopbl
MOTYT MPUBECTU K NOTeHLMarIbHOM MosIoMKe NpeobpasoBaTtens. [o3ToMy He06Xo0aMMO NPOBOAUTL
eXXxegHeBHOe U M/IaHOBOe TeXHMUYecKoe 06CNyXMBaHWe NpeobpasoBaTena 4YacToThl.

10.1 lNpoBepKa OTCYTCTBUA HaNpsHXeHUS Ha KOHTYype NOCTOAHHOIo TOoKa

I'Iepep, I'IpOBepKOVI N TeEXHNHYECKUM 06CJ‘Iy)-KVIBaHVIeM npeo6pa3OBaTenq BCcerga BbINOMHANTE cnegywuwme
}J,eVICTBI/IQ, yTO6bl U36EXKaTb PNCKa nopa>xeHnqa anneKTpn4eCKMM TOKOM.

» OTKNuUTE I'IpeO6pa3OBaTeJ'Ib OT UCTOYHUKaA 2TEKTPUHECKOIo Hanpsa>KeHu4.

» [locne OTKPbITNA KPbIWKWN O0XXAONTECb NMOKa NoraCHeT UHOMKaATOP Halln4ynda HanpaXXeHnd CM1o0BOro KOHTYpa.
> I/I3Mepre HanpdaXxxeHne Mexxay LWimHaMn NOCTOAHHOIO TOKa, KOTOpOe AO/MHKHO COCTaB/IATb MeHee 36 B.

10.2 ExxegHeBHOE M NNaHOBOE TEXHUYECKoe O6Cﬂy)KVIBaHMe

10.2.1 ExxepgHeBHble TO

BbINonHUTe 06LLYyto NpoBepKy 060pyn0BaHMA Ha OTCYTCTBME OTK/IOHEHU BO BpeMs paboTbl.

» Y6epouTech, YTO ABUraTeslb paboTaeT B COOTBETCTBUM C 3aaHHbIMM HAaCTPOMKaMM.

» Y6eouTech, YTO YCIIOBUSA OKpYXKatoLen cpefbl Ha MecTe YCTaHOBKM COOTBETCTBYIOT TpeboBaHUAM.
» Y6eOuTech, UTO CUCTEMa OXNaXkaeHUA paboTaeT UCMPaBHO.

» Y6eOuTecb B OTCYTCTBMU HelUTaTHOM BMGpaUMK U LLyMa.

» Y6eOouTecb B OTCYTCTBUM NeperpeBa 1 USMEHEeHMd LBeTa KoHOeHcaTopa

» Wcnonbsynte MynsTUMETP A9 U3MEePEHMSA BXOOHOIo Hanps>eHusa npeobpasoBaTtesis YacToTbl BO BpeMd
paboThl.

10.2.2 NnaHoBoe TO

Mepepn NpoBeAeHUEM MNNAHOBOIO TEXHMYECKOIO 06CTY)KMBaHUA M MPOBEPKOM COCTOAHMSA NMpeobpasoBaTend
YacTOTbl 06A3aTeNIbHO OTKTIOYUTE NMUTaHKME, NogoXKauTe 10 MUHYT Moc/ie TOro, Kak noracHeT UsobpaxkeHue

Ha MaHenm yrnpasfieHnsa U MHOMKATOP HaNMUYMA HaMPsSXXeHUa CUTOBOIO KOHTYPa, Moc/ie Yero nsmepsre
Hanps>eHue WMHbl MOCTOAHHOIO TOKa C MOMOLLbIO MyNbTUMETpPa. Hanpsa)keHue JO/MKHO COCTaBNAaTb MeHee 36
B, UTO6bI He AOMYCTUTb NOBPEXAEHUA NMpe obpa3oBaTesis YacToTbl. OCTAaTOYHbIN 3apPAA KOHOEHCATOPa MOXET
CTaTb MPUYMHOM TPaBMbl NPU NPOBeaeHUN O6CTYKUBAHUS.

» CucTeMa oxna)kaeHus. BbIMoTHUTE OUMCTKY BO3OYLIHOro GUbLTPa M NpoBepbTe OXTaXKAAoLWMN BEHTUNATOP.

» BWHTbI 1 60NTbl MOTYT OCNabHyTb Nod AencTBMeM BUbpauuu, konebaHnim TemnepaTtypbl U opyrx ¢akTopos.
MpoBepbTe 3aTAXKY BCeX COeQUHEHMUM U, MO HEOBXOAMMOCTU, 3aTAHUTE UX C TPEBYEMbIM MOMEHTOM 3aTAXKKM.

» Yb6eoutecb B OTCYyTCTBUUM CNneoB KOPPO3nnm mn I'IOBpe)K,EI,eHMlZ NpPoOBOOHUKOB U Uaonaumnn.
» W3MepbTe conpoTMBNEHUA U3OSTALUN.

» Y6eputecb B OTCYyTCTBUWN CnenoB obecLBeuMBaHUg, c:neu,mcbwqecr(oro 3araxa, ny3b|pel?| nyrteyek
KOHOEeHCAaTOPOB WWNHbI MOCTOAHHOIO TOKa.

4acToThbl

A E) Mpeo6pasoBatens
\

MeraommeTp

PRS0 00000000

- +

PucyHok 10.1. UaMepeHUe conpoTUBNEHUS U30NALNN CUITOBOM Lenun
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10.3 ExxegHeBHOe TeXHMYeCcKoe obcny)XXnBaHue
I'IpeoGpasoBaTenb 4acCTOThbl NpefHa3Ha4vYeH Ond aKcnayataunm B yKaSaHHOl‘/'i pa60t4e171 cpepe.

Monb3oBaTenb OoMKeH cobnoaaTtb YKa3aHugd, npmnBegeHHbie B Tabnuue 10.1, npu BbINONHEHUN BCEX
exXxegHeBHbIX pa60T no TexHn4YeCKomy O6CJ'Iy)'KVIBaHVIPO O60py,D,OBaHVIF|. 3TO NO3BOMUT NPOASINTb CPOK
CJ'Iy)'K6bI npeo6pa3OBaTer|q YaCTOTbl, Nogaoep>XXmBaTb Hag1eXxXallne yClioBUA aKCr1yataunn, permctpmpoBaTb
eXxegHeBHble pa6qu|e NMoKa3aTes/in U CBoOeBpPeMeHHO ornpenendtb Npn4YnMHbl OTKa30B.

Ta6nunuya 10.1

BepoMocTb eXxegHeBHbIX NPOBEPOK

YKa3aHus

O6beKT NpoBEpPKU NMpoBsepsembie Bpems Kputepuu npoBepku
Cnoco6 npoBepKu
ycnoBus nposeaneHus
_ oC-

1 TemnepaTypa u 1. TepmomMeTp, 1. Temnepatypa ot -10 Ao +45 °C;

BAAYKHOCTE FUrpoMeTp CHUKEHME XapaKTepUCTUK Npu
Ycnosusa B nio6oe Temnepatype ot +45 f,o +55 °C
SKennyatauim 2. MMbinb, BOAa, Kanim BpeMs 2. BusyanbHbiv ocMOTp | 2. Cnefbl HanMuua Bniaru

3.las 3. 3anax 3. be3 3anaxa

1. PaBHOMepHble BUGpaLumn

Mpeo6pasosaTens 1. Bubpauus, Tenno B nio6oe 1. MpoBepkKa Ha owynb | U gonycTuMas TeMnepaTtypa
YacToThbl Bpems BSRUTEC[RE)

2. lWym 2. Ha cnyx 2. HeT NoCTOPOHHUX 3BYKOB

e eeaiad 1. MpoBepka Ha owynb | 1. Be3 OTKNOHEeHUI Mo TeMMnepaType
OeuraTenb VSIS RENRE) B nioGoe ] ]

Bpems
2. lym 2. Ha cnyx 2. PaBHOMEpPHbIN LLYM
" BepiEel T 1. Ha cnyx 1. B npegenax HOMMUHaNbHOIO
OuanasoHa
MapameTpbl 2. BbixogHoe B nto6oe 2. B npegenax HOMMUHanbHOro
2. AMnepMeTp

COCTOAAHUSA PaboTbl | HANPsHKeHne Bpems AuanasoHa

3. BHyTpeHHAas 3. TepMomeTp 3. [NoBblWeHWe TeMnepaTypbl

TeMnepaTtypa MeHee, 4eM Ha 35 K

10.4 NMnaHoBoOe TeXHUYecKoe obcny)mBaHue

B 3aBncumMocTum ot yCJ'IOBVIVI SKCrnJjiyatTaunn nosib3oBaTes/lb MOXXET BbIMOJTHATb NMNJ1aHOBbIE MPOBEPKU
npeo6pa3OBaTer|q YaCTOTbl Hepe3 KaXkable TP ninm wecCTtb MecdLeB.

1. Pa36MpaTb nobble KOMIMOHEHTDbI, BbIMO/THATb TeEXHN4YeCKoe O6C}'Iy)~KMBaHMe N 3aMeHATb
A noeTtanv MoryT TOJIbKO KBaﬂMCbMLI,VIpOBaHHbIe cneunanuncTbl.

BHuMaHue! | 2. He ocraBnanTte MeTannyeckme KOMMOHEHTbI (HAaNPUMeP, BUHTbI 1 WaN6bl) BHYTPK
o60pyaoBaHUA, MOCKObKY 3TO MOXET MPUBECTU K €ro NMoBpeXXaeHUIo.

O6uwada npoBepkKa
» 3aTaHuTe ocnabneHHble BUHTOBbIE KNeMMbl ynpaBieHNd C NTOMOLbIO OTBEPTKW.

» [lpoBepbTe KOHTaKTbI cunoBom Luenu. Yéegutechb B OTCYTCTBUM CnneoB neperpeBa Ha coeamnHeHnax MenHom
LLINHDbI.

» [MpoBepbTe COCTOAHUE CUNOBLIX Kabenen 1 Kabenen yrnpaeneHua. YéegmuTtecb B OTCYTCTBUUY NOBPEXAEHUN, B
TOM UMC/ie NOBPEXAEHUS U30MALMU B MeCTax KOHTaKTa C MeTallIMYeCKUMM MOBEPXHOCTAMMU.

» Y6eputecb B OTCYTCTBUUN OTCNNIOEHNA N30TALUUNUN CNNOBbLIX Kabenen.

» TwaTeNIbHO OYUCTUTE MOHTaXXHYIO NNaTy 1 BOB,EI.yLLIHbIIZ KaHan oT nNblin. PeKoMeHOyeTCca MCMNofib30BaTb
nblnecoc.

» [poBepbTe cocTosAHME N30NALMK NpeobpasoBaTesd YacToTbl, BCEX BXOAHbIX U BbIXOAHbIX KNeMM (R, S, T, U,
V, W 1 ap.). B cnydae noBpexaeHus n3onsumm cyLLecTByeT ONacHOCTb NoBpeXaeHusa npeobpasoaTtens
yacToTbl. Mcnonb3ymTe MeroMmmeTp Ha 500 B.
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» ECnu OononiHUTeNbHO NMPOoBOAMTCH NMPOBEpPKa N30NALMN SNeKTpoaBUraTens, Heo6xoaMMo NpenBapuUTesIbHO
OTCOeaMHUTb BXoaHble KneMmbl U, V n W aBuraTtens ot npeobpasoBaTesnis 4YacToTbl U NpoBepaTb ABUraTe b
oTaenbHo. B MpOTUMBHOM cly4dae NpeobpasoBaTesib Ya CTOTbl MOXKET 6bITb MOBPEXOEH.

1. O60py,D,OBaHVIe NpoxoauT UCNbITaHUSA Ha 3aBoae-unsrotosmuTtene. OT Nonb3oBaTensa
He Tpe6yech BbIMOSTHATb UCMbITaHME Ha BblAepXXMBaeMoe Hanps>eHue. lNpu
fi HeHageXalleM BbINMo/THEHN TaKOoe UCMblTaHUE NoBpeanT yCTpOVICTBO.

2. 3aMeHa OpUIrMHasbHbIX KOMMOHEHTOB Npeo6pasoBaTesis YacTOTbl Ha KOMMOHEHTbI,
BHuMaHue! rnpeaHa3HavYeHHble 15 YCTPOMCTB ApYyrMx Moaenen nnm ycTpomcTs € ApyrMMun
3NEKTPUYECKUMN XapaKTEPUCTU KaMmM, MOXKET MPUBECTM K MOBPEKOEHMIO
npeo6pasoBaTens 4YacToTbl.

10.5 3aMeHa KOMMOHEeHTOB Npeo6pasoBaTesia HacToTbl

K KoMMoHeHTaM, TpebyIoLMM 3aMeHbl, OTHOCATCH OX/1aXKAaloLWLMIN BEHTUNATOP U 3MEKTPOTUTUUYECKUIA
KOHAEeHCcaTop 3BeHa MNOCTOAHHOMO ToKa. CPOK MX CNY>K6bl HaMpPsaAMYIo 3aBUCUT OT YCNOBUIA SKCMTyaTauum m
Had/leXallero BbINoNHeHUs TeXHUYECKOro o6cny»uBaHma. O6LLUMIN CPOK Cy>K6bl KOMMOHEHTOB NMpeacTaBneH
B Tabnuue 10.2.

Taé6nanua 10.2

CpoOK cny>K6bl KOMNOHEHTOB

YcTpoiicTBo | CpOK cny»6bl
BeHTnnaTtop 30 000 - 40 000 vacos
SNeKTPONUTUYECKNIN KOHAEHCATOP 40 000 - 50 000 yacos
Pene Mpun6n. 100 000 ymkos

Monb3oBaTenb MOXeT NPEBEHTUBHO CMNPOrHO3UpPOBaTb CPOK 3aMeHbl B 3aBUCUMOCTU OT BPEMEHMU Hapa6OTKM.

OxlaXkgalLwmm BEHTUNATOP

Bo3MO)XHble NPUYKHbBI BbIXO4a U3 CTPOSA: U3HOC NOALWMIMHUKOB, U3HOC nonacrten.

KpuTepumn oLeHKN: Hanuvme TpeLmH Ha SIonacTsax BeHTUNATOPa U APYTrUX KOMMOHEeHTaX, HeCTaHO4apPTHbIN
BUBPUPYIOLLUNIA 3BYK MPU BKITFOYEHUU.

DNEeKTPOSINTUYECKNIN KOHOEeHCcaTop

Bo3Mo)kHble MPUUYMHbI BbiXxoda U3 CTPOS: BbiICOKas TeMrnepaTtypa 0pr>+<a|ou.|,el31 cpenbl, HacCTble CKa4KU Harpysku,
BbI3blBatoLLME MOBbILLEHHbIN I'Iyl'IbCVIpyIOLLI,I/IIz TOK U CTapeHune a/1eKTPOosInTa.

Kputepummn oueHKUN: yTeuka XXUOKOCTU, BbICTyNatoLee NOooXKeHNe npegoxpaHnTeibHoOro KanaHa,
HenoonyctnmMblie 3Ha4eHnd 3J'IeKTpOCTaTVI‘-IeCKOPI €MKOCTU U conmpoTUBIEeHNA N3019UNN.

Pene

Bo3MO)KHble MPUYMHbBI MOTOMKU: KOPPO3US, Henpaanbenh peXXuMm BktoHveHUaA MY yepes BHELUHWNA KOHTaKTOPp

Kputepun oueHKN: oTCyTCTBME BKItoUeHUSa 4 npu nogade Hanps)XeHUs.
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10.6 MoucK U ycTpaHeHue HeucrnpaBHocTen

BO3MOXKHble TUMbl HEUCMPABHOCTEN NMpeobpasoBaTesia YacToTbl M CNOCO6bI UX YCTPaHEHUS NpuBeaeHbl B
Tabnuue 10.3. Mepen obpalleHne 3a CePBUCHBIM 06CNYyKMBaHMEM NPOBEAUTE CAMOCTOATEbHYIO MPOBEPKY
B COOTBETCTBUU C yKa3aHUAMU B Tabnumue 1 nogpobHo 3adUKCUpPynTe BCe AOCTYMNHble cBeaeHUs o

HencCnpaBHOCTW.

Ta6nmua 10.3

Mounck u ycTpaHeHne HeucripaBHoCcTeM

Kon Twun HencnpaBHOCTU BO3MOXXHbI€ MPUYUHDI Cnoco6bl ycTpaHeHuUda
owun6Kn HeucnpaBHOCTU
E.OC1 Meperpyska no 1. Hnu3Koe HanpsakeHue B ceTn MpoBepbTe BXOOAHYIO MOLHOCTb.
TOKY Mpw pa3roHe
npeo6pasosaTtens 2. 3anycK Ha BpaliatoLuiemMcs MoBTopHO 3anycTuTe N4 nocne octaHoBa
YacTOTbI nBurartene aBurartens.
3. CNUWKOM ManeHbKoe BpeMs YBenuysTe BpeMs pasroHa.
pa3roHa
4. HeKoppeKTHble NapaMeTpbl BbinonHWUTE aBTOMaTUYECKYIO HAaCTPOMKY
asuratens napameTpoB ABurartens.
5. HegocTtaTo4Hasa MOLHOCTb Bblb6epuTe npeobpasoBaTesib YacTOTbl
npeo6pasoBaTens YacToTbl c 6onee BbICOKOM HOMUHANbHOMN
MOLLIHOCTbIO.
6. HeBepHasa kpuBas V/F HactpomTe kpuByto V/F n napametp IR-
KOMMeHcaLmun.
E.OC2 Meperpyska nNo Toky 1. Hu3Koe HanpsaXkeHue B ceTn MpoBepbTe HaNpPaXXeHMe 3NeKTPUYECKom
Npu TOPMOXEHUU cetun
npeo6pasoBaTtensa
YacToThl 2. CnUWwKOM MarneHbKoe BpeMms YBenuyste BpeMs TOPMOXKEHUS.
TOPMOXKeHUs
3. Hanuume reHepaTopHOM 3HepPrnum [o6aBbTe TOPMO3HOMN pe3ucTop And
UV MOMEHTa UHEPLIUU Harpy3Ku ONHaAMMNUYECKOro TOPMOXKEHUS.
4. HepocTtaToyHasa MOLLHOCTb BbibepuTe NpeobpasoBaTesb YacTOTbI
npeo6pasoBaTend YacToTbl c 6onee BbICOKON HOMUHaNbHOMN
MOLLHOCTbIO.
E.OC3 Meperpy3ka no Toky npu 1. CIMWKOM MarieHbKoe BpeMs pa3roHa | YBenunybTe BpeMs pasroHa M TOPMOXKEHUS.
paboTe NpeobpasoBaTensa | U TOPMOXKEHUS.
Y4acTOTbl C MOCTOAHHOMN
CKOPOCTbIO 2. Kone6aHuna Ui oTKIoHeHUs MpoBepbTe Harpysky.
Harpysku
3. Hu3Koe HanpshkeHne B ceTu MpoBepbTe HaNpPsHXXEeHME SNEKTPUYECKON
cetun
4. HepocTtaToyHasa MOLLHOCTb BbibepuTe NpeobpasoBaTenb YacToTbI
npeo6pasoBaTend YacToTbl c 6onee BbICOKOW HOMUHaNbHOM
MOLLHOCTbIO.
E.OV1 MepeHanpskeHune 1. KopoTKkoe 3aMblkaHue gBuratens Ha MpoBepbTe NogkNtoYeHne aBuratens.
npeo6bpasoBaTtens 3eMrto
YyacToTbl BO BpeMda _
pasroHa 2. HeHagnexxallee HanpshKkeHne MpoBepbTe HaNpsaXXeHUe 3M1eKTPUYECcKom
nUTaHUS cetun
3. 3anycK Ha BpaLwatowemcs MNoBTOpHO 3anycTuTe NY Nnocne octaHoBa
asuratene asuratens.
4. CNULWKOM MalieHbKoe BpeMs YBenuysTe BpeMs pasroHa.
pa3roHa
E.OV2 MepeHanpsy>eHune 1. KopoTKoe 3aMblkaHWe ABUraTena Ha [MpoBepbTe NogktoyveHUe asuratens.
npeo6pasoBaTtend 3eMno
YyacToTbl BO BpeMda - N
TOPMOXEHMA 2. Hanun4uune reHepaToOpHOM aHepruu Jo6aBbTe TOPMO3HOW pe3ncTop as
MV MOMEHTa UHEePLUU Harpy3Ku ONHaAMUNYECKOro TOPMOXKEHUS.
3. CNUWKOM ManeHbKoe BpeMs YBenu4ybsTe BpeMs TOPMOXKEHUS.
TOPMOXKEeHUS
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Kon
OLUM6GKHN

Tvn HeucnpaBHOCTU

BO3MOXXHbI€ MPUYUHDI

Cnoco6bl ycTpaHeHus!

HeucrnpaBHoOCTU

OKpy>KatloLLen cpeapbl

E.OV3 MepeHanpsaxkeHue npu 1. KopoTKkoe 3aMblkaHWe gBurartena Ha NpoBepbTe NogkNtoYeHne aBuratens.

paboTe NpeobpasoBaTensa | 3eMnto

YacTOTbl C MOCTOAHHOM .

CKOPOCTbIO 2. HeHagnex<awaa HacTpomnka YcTaHoBUTE NpaBusibHbIE NapaMeTpbl
napameTpa ASR Npu BEKTOPHOM ASR.
ynpasneHum
3. CNULWKOM ManeHbKoe BpeMs YBenu4bTe BpeMs pasroHa 1 TOPMOXEHUS
pa3roHa y TOpMOXXeHUd
4. HeHapnexallee HanpsaxeHue MpoBepbTe HaNpaXXeHUe 3M1eKTPUYECKOM
nMTaHUA cetn
5. HeponycTuMble konebaHusa YcTaHOBUTE BXOOHOM PeaKTop.
BXOAHOI0 Hanps»eHus
6. BbICOKMIN1 MOMEHT UHepLUU [o6aBbTe TOPMO3HOM pe3ucTop Angd
Harpyskm ONHaAMUYECKOro TOPMOXKEHMUS.

E.SPI MoTepsa BxoaHon daszbl MoTepsi BxoaHoM dasbl R/S/T NpoBepbTe MexaHUYeCcKmne coeanHeHumnsa
MpoBepbTe HaNpAXXeHMe 3M1eKTPUYECKOm
cetn

E.SPO MoTepsa BbixogHoW ¢as3bl MoTeps BbixoaHOM dasbl U/V/W MpoBepbTe MEXaHUYECKME coeaNHEHNS
MpoBepbTe aneKTpoaBuUraTenb 1 kKabenu.

E.FO CpabaTtbiBaHWe 3aLUUTbI 1. Ha Tpex BbIxogHbIx dasax [NMOBTOPHO BbINOSTHUTE S1EKTPOMOHTAX.

CcUnoBoro Moayns npucyTcTBYeT MexxaydasHoe KopoTkoe | Ybeaoutech, YTo n3ondaumsa
3aMbIKaHWe 1IN KOPOTKOE 3aMblKaHUe | afieKTpoaBuraTensa ucripasHa.
Ha 3eMJito.
2. KpaTKkoBpeMeHHasa neperpyska rno CM. 0encTBUd, BbiMoONIHAEMbIe Mpu
TOKY NpeobpasoBaTens 4acToThl neperpyskKe no Toky.
3. 3acopeHue Bo3ayxoBoda unu OuuncTnTe BO3QYyX0OBOA UN 3aMEeHUTEe
noBpeXxaeHune BeHTUNaATopa BEHTUNATOP.
4. CNUWKOM BblCOKasa TeMnepaTtypa CHU3bTe TEMMNEepPaTypy OKpyKatoLen
OKpyXatoLen cpefbl cpenbl.
5. OcnabneHo coegMHeHWe unm MpoBepbTe coeaAnHEHME U BbINOMTHUTE
pa3beM MnnaTbl ynpaBieHUs. NMOBTOPHOE NogK/toYeHue.
6. HeHapnexalasa popma KpmBowm Toka | NpoBepbTe NPOBOOKY.
BCNEACTBUE OTCYTCTBUS BbIXOOHOM
dasbl
7. BcnoMoraTtesnbHbIA MICTOYHUK O6paTtuTech B CNyX6y noanepxKu.
NUTaHUSA NOBPEXAEH, HanNpshHXeHune
ynpaBrieHUs NOHUXEHO.
8. HencnpaBHOCTb njieya MocTa O6paTtuTech B CNyX6y noaaepxKu.
Mopyna npeobpasoBaTtens YacToTbl
9. HencnpaBHasa paboTta naHenm O6paTtuTech B CNy»6y noaaepxKu.
ynpasreHus

E.OH1 MeperpeB paguatopa 1. Cn1wKOM BbicOKasa TeMnepaTypa CHU3bTe TEMMNEepaTypy OKpyKatoLlen

OKpy)KatoLen cpefbl cpeabl.
2. 3acopeHue Bo3gyxoBoaa OuncTmnTe BO34yxXoBOA.
3. MNoBpexxaeHne BeHTUNSTOpPaA 3aMeHuTe BeHTUnaTop.
4. HencnpaBHOCTb Moayna O6paTtuTech B CNyX6y noaaepxKu.
npeo6pasoBaTend YacToTbl
5. HencnpaBHOCTb Lienn naMepeHus O6paTuTech B CNyX0Oy Noanep Ku.
TemMnepaTypbl
E.OH2 Meperpes BbiNpaMUTENA 1. CnLLKOM BblCOKasa TeMnepaTtypa CHU3bTe TeMNepaTypy OKpy>KatoLlen

cpegnbl.

2. 3acopeHue Bo3gyxoBoda

Ouuncrtute BO34yXoBonaO.

3. [oBpexxaeHne BeHTUNATOpPa

3aMeHuTe BeHTUnNaTop.

4. HencnpaBHOCTb Lenu naMepeHuna
TemMnepaTtypbl

Ob6paTuTech B CNy>KBy noaaepXKu.
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Kon Tun HencrnpasBHOCTU Bo3MOXXHble MPUYUHDI Cnoco6bl ycTpaHeHus!
owmn6kmn HeucrnpaBHOCTH
E.OL2 Meperpy3ka 1. HeKoppeKTHble NapaMeTpbl MOBTOPHO BbINOMTHUTE aBTOMaTUYECKYIO
npeo6pasoBaTtens asuratens HaCTPOWKY MapaMeTpoB ABuratens.
Y4acToThl
2. YpesMepHaqa Harpyska BbibepuTe NpeobpasoBaTeslb YacTOTbI
c 6onee BbICOKOM HOMUHANbHOMN
MOLLHOCTbIO
3. YUpesMepHoOe TOpMOXKEHUE CHU3bTe BE/IMYNHY MOCTOSAHHOIO TOKa,
NOCTOSAHHbIM TOKOM yBenuybTe BpeMA TOPMOXKEHUS.
4. CNMWKOM MarneHbKoe BpeMs YBenuysTe BpeMs pasroHa.
pa3roHa

5. CNULWIKOM HU3KOoe HamnpshkeHue ceTn | NMpoBepbTe Hanpsh)XeHMe 3NeKTPUYECKOMN

cetn

6. HeBepHasa kpuBas V/F HactpomTe kpusyto V/F 1 ycunenme
KPYTSLLEro MOMEeHTa.

E.OL1 Meperpy3ka gBuratens 1. 3apaH HeBepHbIV KO3DPULIMEHT HacTtponTte npaBunibHbIN KO3PPULMNEHT

3alMTbl ABUraTeNsa oT Neperpy3Ku. 3alUMTbl ABUraTENd OT NEPErpy3KM.

2. OnpokuabiBaHue asuratens nunu MNMpoBepbTe Harpysky.

BHE3amnHbIM CKAaYOK HarpysKu.

3. AnutenbHaa paboTa aBuraTtenga Mcnonb3lymnte gBuraTenb

obLero HazHa4YeHUa Ha HU3KMX NPUHYOUTENbHOM BEHTUNALMEN

o6opoTax 1 Npu 6oMbLIMX Harpy3Kax

4. CTULLKOM HU3KOe HanpsXXeHune ceTn | MpoBepbTe HanpsXXeHWe 3MeKTpUYecKom

cetun
5. HesepHas kpusas V/F HactponTe kpuByto V/F n napametp IR-
KOMMeHcaumu.
E.EF OTKa3 BHeluHero CpaboTan curHan aBapuinHbIA OCTaHOB | YCTpaHUTe OTKas BHELLHEero
yCTpoMncTBa No oTKa3y BHeLlHero o6opynoBaHus. o6opynoBaHma u cbpocbkTe LndpoBomn
BXOA.
E.EEP HeuncnpaBHocTb EEPROM | MpowusoLluna ownbKa Npm YTEHUU U BbliNonHUTE cH6POC C MOMOLLbIO KHOMKU
3anmMcK NapameTpoB yrnpaBeHUs. STOP (OcTaHoB)

O6paTtuTech B CyX6y noanepxKu.

E.CE OwmnbKa nepegaumn 1. HencnpaBHOCTb BegyLlero MpoBepbTe NogkntoyYeHMe BegyLiero
AaHHbIX YCTPOWCTBa ynpaBrieHUs YCTpOMCTBa
2. HencnpaBHOCTb ceTu nepenayu MpoBepbTe Kabenb Nepenayun gaHHbIX.
OaHHbIX

3. HeBepHasa HacTpolika napamMeTpoB 3apaiTe NpaBubHble NapaMeTpbl

nepepayn gaHHbIX nepegayun gaHHbIX.
E.SHt HeuncnpaBHoOCTb 1. CIMLLKOM HU3KOE HanpshkeHue ceTn | NpoBepbTe HanpshXeHune cetun
KOMMyTaLUU CUNTOBOM
Lenu 2. BHyTpeHHMe Lenu noBpexaeHobl Ob6paTuTech B CNy>by noaaepXku
3. MoBpeXaeH 3apsagHbIv pe3ncTop O6paTtuTech B CNyX6y noanepxKm
4. MoBpexkaeHa uenb yrnpasrieHus. O6paTtuTech B CNyX6y noaaepxKu.
5. MoTeps ¢a3bl BXOAHOro cnurHana NMpoBepbTe NPOBOAKY BXOAHbIX KNeMM
R/S/T.
E.ItE HeuncnpaBHoOCTb 1. OcnabneHo coegUHeHne nnm MpoBepbTe U UCnpaBbTe 3MTEKTPOMOHTaXK
TpaHcdOopMaToOpPOB TOKa pa3beM nnaTbl ynpaBieHUs.

O6paTuTech B CNyX6y rnoaaepxKu.
2. NoBpexaeHne BCrioMoraTenibHOro

NCTOYHUKa NMUTaHUA

3. [MoBpexaeH gaTtymk Xonna.

4. HencnpaBHOCTb Llenn naMepeHus
TOKa
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Kon Twun HencnpaBHOCTU Bo3MOXKHble MPUYUHDI Cnoco6bl ycTpaHeHus!
oLun6Km HeucrnpaBHOCTH
E.tE OwmnbKM Npun 1. HeBepHO yKa3aHbl NapaMeTpbl 3aganTe npaBuUibHble MapaMeTpbl B
BbIMOSIHEHUN wunbamnKa asuratens COOTBETCTBUM C NACMOPTHOM TabnnuKom
aBTOMNpPOroHa Asuratens asuratens.
2.MonbITKa BbINONIHEHWSA aBTONpPoroHa | OTMeHUTe 3anpeT BpalleHUa B 06paTHOM
npw BpalleHu apuraTensa B 06paTHOM | HanpaBieHun.
HanpaB/ieHUK, MNpU 3ToM obpaTHoe
BpalLleHne 3anpeLueHo.
3. HapyweH nogknto4YeHe MOTOPHbIX MpoBepbTe NpoBoOAKY ABUraTena u
kabenen KOPPEKTHOE NoaKtoyeHne MOTOPHbIX
Kabenen.
4. [peBblWEHO BpeMa oTBETa MNMpoBepbTe 3Ha4YeHMe NnapameTpa FO.08
aBTOMpPOroHa (BepxHUM Npegen paboyen YacToTbl) U
yb6eamTech, YUTO yCTaHOBNEHHOE 3Ha4YeHue
FO.08 HM)XKe HOMUHAaNbHOM YacTOoTbI.
E.Fb L MoTepsa o6paTHOM CBA3M 3HadeHue obpatHom ceasu MANO- MpoBepbTe curHan o6patHom ceasm MUO-
MWA- perynatopa perynatopa MeHblUe 3Ha4YeHuns, perynaTtopa unmn yctaHoBUTe NpaBuiibHoOe
3ajaHHoro B napametpe FE.18. 3HavyeHue ang napametpa FE.18.
E.OS MpeBbllLeHNe CKOPOCTU 1. HeKOPPEKTHO YyCTaHOBMNEHbI BblInonHUTE HAaCTPOMKY NapaMeTpoB
asuratens napameTpbl AgBUraTena unuv He asuratens.
npousBegeH aBTOMPOroH
2. HeBepHO HaCcTpoOeHbl MapaMeTpbl HacTponTe napamMeTpbl 06HapyXXeHUsa
O6Hapy>KeHMA NPeBbILLEHUs CKOPOCTU | B COOTBETCTBUU C GaKTUYECKUMU
nsuratena FE.20 v FE.21. YCIoBUAMM paboThbl.
E.dEv YpesmMepHoe OTKNoHeHUe | 1. HeKOppeKTHO yCTaHOBMEHbI BbINnonHUTE HAaCTPOWMKY MapaMeTpoB
CKOpPOCTH napaMeTpbl ABUraTensa unm He aBurartens.
npomnsBeneH aBTONPOroH
3. HeBepHO HacTpoeHbl NapaMeTpbl HacTpoWTe napamMeTpbl 06HapyXXeHud
ob6Hapy»keHua FE.22 n FE.23 onsa B COOTBETCTBUU C GaKTUYECKNUMU
Ype3MepHOro OTKNOHEHUS CKOPOCTU ycnoBsmaMu paboTbl.
asuratens.
E. UV MoHmxKeHHOE CNULLIKOM HU3KOE HarnpsaXKeHune cetu MNpoBepbTe HaNpPaXXeHMe 3NeKTPUYECKom
Hanpsi>eHune cetun
E.OL3 Meperpyska 6ydepHoro Kone6aHua Ha LWMHEe NOCTOAHHOIO Ob6paTuTech B Cry>by noaaepXKu.
NCTOYHMKA NMUTaAHUA TOKa
E. StG KopoTkoe 3aMbikaHue KopoTkoe 3aMblKkaHUe aBuUratend Ha MNpoBepbTe aneKTpoaBuraTtesib u
aBuraTens Ha 3eMsto 3emMno MOTOpPHble Kabenu
ECbC MmMnynbc BonHoBoro Toka | 1. YpesMmepHaa Harpyska nnm YMeHbLIUTE MeXaHUYeCKYI0 Harpysky 1
onpokugbiBaHWe gBuratens npoBepbTe COCTOSIHUE ABUraTens.
2. Bbi6paH npeobpasoBaTenb Mcnonb3ynTte npeobpasoBaTtesib YacToThl
4acTOTbl C HEAOCTAaTOYHbIMU c 605ee BbICOKOM HOMUHANbHOM
XapaKTepUcTUKamm. MOLLHOCTbIO.
E.INV AnnapaTHasa neperpyska CM. yKa3zaHusa ansg neperpysku no Toky. | CM. yKasaHusa ang neperpysKu rno Toky.
no Toky Npeo6pasoBaTtend
YacToThl
E.LL MNoTepsa Harpysku Pa6ouunit Tok npeobpasoBaTens MpoBepbTe HanU4ne MexaHUYeCcKom
4acTOTbl MeHbLLEe 3HaYeHUs, Harpysku
3agaHHoro ansa napametpa FE.18.
HacTpouTe napaMeTpbl 06Hapy>KeHUd
HegorpysKum B COOTBETCTBUU C YCITOBUAMU
paboTbl.
EOT Meperpes geuratensa 1. O6pbIB NMHUM JaTYMKa TeMnepaTypbl | [poBepbTe NogKIYeHWe gaTymKa
asuraTtens TeMnepaTypbl ABUraTens.
2. CnLWKOM BblCOKaga TeMnepaTtypa YBenunybTe HeCyLLYyto YacToTy Unu
noBuraTtensa npuMuTe apyrme Mepbl Ana oTBoda Tenna
oT ABurartens.
A KopoTkoe 3aMblKaHUE TOPMO3HOIO Pe3nUCTopa MOXXET NMPUBECTU K MOBPEXOEHUIO
TOopMO3Horo 6510Kka npeobpasosaTtens.
BHMMaHue! P P P
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10.7 MouckK u ycTpaHeHue HeucrnpaBHoOCTen B paboTe NaHeNnu ynpaBneHud

Ta6aunua 10.4

MouckK n ycTpaHeHWe HencnpaBHOCTeM B paboTe NaHenu ynpasnieHus

HeucnpasBHoCTb | CocTosiHue

MaHenb
yrnpaBreHusa He
oTBeYaeT

OToenbHble KHOMKU
NN BCE KHOMKU He
pearvpytoT, Unm Ha
naHenu otobpakaeTtcs
coobueHme ErCOC.

| Bo3MOXKHble NPUYUHDI

BkntoueHa dyHKUMA
6OKUPOBKU NaHenm
yrnpaBneHus.

| Crnoco6bl ycTpaHeHUs

B cocTosiHMM ocTaHOBa U

paboTbl CHayana HaXXMuTe 1
yoep>uBanTte kHonky PRG, a 3aTteM
HaXXMUTe , YTobbl pa3bnoKMpoBaTb
ynpasneHue. NMonHOoCTbo BbIKoYUTE
npeo6pasoBaTesb YacToThbl, @ 3aTEM
CHOBA BKJIlOUUTE €ro.

Mnoxoe coegnHeHue kabens
NOoOK/MIOYEeHUA NaHenun
ynpasneHud.

MNpoBepbTe coegUHEHME U BbIMNOHUTE
MNOBTOPHOE NnoakKn4veHue.

He nony4yaeTca U3MeHUTb
napamMeTpbl

3aMeHuTe NaHesb ynpaBieHnsa unm
obpaTmuTech B CyX6y noaaep>Kku.

He nony4aetcsa

MapaMeTp HEBO3MOXKHO

MNapaMeTp HeNb3a U3MEHATb B

MN3MeHUnTe NapaMeTp B COCTOSIHUU

BO BpeMs paboTbl

YacToTbl aBTOMATUYECKU
oCTaHaBnMBaeTcs, a
MHAMKaTOp paboThbl
racHer.

MNpoun3oLno oTkAo4YeHne
nogayuv NUTaHm4A.

N3MEHUTb N3MEHUTb B COCTOSIHUM COCTOSIHUM PaboTbl. OocTaHoOBa
rnapameTpbl paboTbl
HekoTopble napamMeTpbl F7.03 =1vnnn 2. YcrtaHoBuTe F7.03=0.
He MOryT 6bITb U3SMEHEHDI. N
MN3mMeHaeMbI napameTp CurHanbl He MOFyT 6bITb U3MEHEHbI
aBnaeTcsa GaKTU4YecKmn nosib3oBaTesieM.
CUTrHanom
HeT oTBeTa npu Ha>katum BknioveHa pyHKUUSA CM. «[MaHenb ynpaBneH1s He OTBEYaET».
MF. 6/TOKMPOBKU MaHenu
yrnpaBneHus.
HeBo3Mo)KHO BBECTU 3apaH Maponb nMonb3oBaTens. BBepnTte naponb nonb3oBaTens.
3Ha4YeHMe rnocne HaxaTtums
KHonku PRG, Ha naHenu Ob6paTuTech B CNy>By rnoaaepxKu.
oTobpaykaeTca 3HaueHue
0000.
Mpeo6pasoBaTtenb | Mpu oTCyTCTBUU OTKa3/aBapUNHbIN cUrHan YcTaHoBUTE NPUYMHY OTKa3a, cbpockTe
4acToTbl BHE3AMNHO | KOMaHAbl OCTaHOBA aBapUMNHbIN CUTHaT.
OoCTaHaBnMBaeTca | npeobpasoBaTtesib

MpoBepbTe HaNMuymMe HanpsaXXeHUs
3NEKTPUYECKOM ceTn

MNepeknioyeHne NCTOUHUMKA
KOMaH[bl 3anyckKa

MpoBepbTe HACTPOMKU UCTOYHUKA
KOMaHAbl 3anycKa

HenpaBunbHaa HacTpomka
PNP/NPN normkm undpoBsbix
BXOO0B

MpoBepbTe HAaCTPOWMKY NapamMeTpa
F5.08.

Mpwn oTcyTCTBUK
KOMaH[Abl OCTaHOBa
npeo6pasoBaTenb
4acToTbl aBTOMaTUYECKM
OoCTaHaBiMBaeTcH, a
MHOUKaTOpP paboThl
NpoaomKaeT ropeThb,
npeo6pasoBaTenb
paboTaeT Ha HyneBown
yacToTe.

ABTOMaTUYECKUIN cBPOC OTKasa

MpoBepbTe HAaCTPOMKY
aBTOMaTM4YecKoro c6poca oTkasa U
YCTaHOBUTE MPUYUNHY OTKasa.

CuWrHan ocTaHOBa OT BHELUHero
YCTPOMCTBA

MpoBepbTe HACTPOMKU OCTAHOBY OT
BHELUHEero yCTPOMCTBa N yCTaHOBUTE
WCTOYHMK OTKasa.

YcTaBka 4yacTtoTbl paBHa O

MNMpoBepbTe yCcTaBKy YacToThbl.

YacToTa nycka Bbille yCTaBKU
4acToThl.

MpoBepbTe YacToTy MycKa

HeBepHasa HacTpoMKka
nponyckKa pe3oHaHCHbIX YacToT

MpoBepbTe HaCTPOMKY NapamMeTpa
MPOorycKa Pe30HaHCHbIX YacToT

Bo BpemMs BpalleHUs B
npPsSIMOM HanpaBneHun
aKTUBUPOBaH LindpoBOM BXOA,
3anpeTa BpalleHUs B NPSMOM
HanpaBleHUU.

MNpoBepbTe HACTPOMKU UNDPOBOro
BXopAa.

Bo BpemMsa BpalleHUs B
o6paTHOM HanpaBneHnn
aKTUBMPOBaH LnbpoBoM
BXO[, 3arpeTa BpalleHna B
06paTHOM HanpaBieHUN.

MpoBepbTe HAaCTPOMKU LNPPOBOro
Bxofa.
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HeucnpaBHocCTb | CocTosiHue

YacToTbl He 3anycKaeTcs,
MHAUKATOP paboTbl He
ropwT.

| Bo3MOXKHble NMPUYUHDI

| Crnoco6bl ycTpaHeHus

AKTUBMPOBaH LMndppoBoMn
BX0of 3anpeTa paboTbl
npeobpasoBaTenis YacToTbl.

Mpeo6pasoBaTensb | Mocne Ha)kaTma AKTUBMPOBaH Lndposon Bxofd | NpoBepbTe HACTPOMKU LUMPPOBOro
Y4acToTbl He KHOMKM 3anyckKa OCTaHOBa BbIGErom BXoAa
paboTaeT npeo6pasoBaTtesnb

MpoBepbTe HAaCTPOMKU UndpoBOro
BXoAa

AKTUBMPOBaH LndpoBOM BXOA,
BHELLUHero octaHoBa.

MNMpoBepbTe HAaCTPOMKU LUUDPOBOro
BXoAa

B pexxnMe TpexnpoBogHOro
ynpasneHusa
COOTBeTCTBYIOLWMI LndpoBOM
BXOJA, HEe aKTUBUPOBaH.

HacTtponTte TpexnpoBogHoe
ynpaBrneHue n akTuBmpymTe Lmndpposom
BXOf,

OTKa3z/aBapUHbIA CUrHan

BbINOMHUTE MOUCK U YCTPaHEeHUe
HEeMCrnpaBHOCTM

HenpaBunbHaa HacTponKa
PNP/NPN rorukm umdposbix
BXOO0B

MpoBepbTe HacTponKy NapamMeTpa F5.08

Mpwv BKNtOYEHUN

Ha ogHom 13 ¢as3

Ecnu Ha ogHOM 13 BXOOHbIX

Mpun 3TOM NpU BKIOYEHUN
npeo6pasoBaTens oTo6pasmTca
coobleHmne P.oFF, a owinbka
E.SHt oTo6pakaTbca He BynerT.

Mepepn 3anyckoMm MY goxxgutecb

npeo6pasoBaTenis | OTCYTCTBYeT HanpsaxeHue, | da3 oTCyTCTBYET HaMpsXXeHWe, | MOSIHOro 3aMblKaHUS BHELLHEro
YacToThl ypesMepHaa Harpyska TO BHYTPEHHEro Harnpsi>xeHus KOHTaKTopa
oTo6parkaeTcsa Ha npeobpasoBaTtesib LUMHbI MOCTOSIHHOIO TOKa
coobLleHne 4yacToThl. HeOdoCTaTOYHO A9 paboTbl
P.oFF MY Npwv NnonHomM Harpyske.

10.8 lMarHOCTUKa HEUCTPABHOCTEMN

OCHOBHbIE NMPUHLMMNbBI AMAarHOCTUKN HeVICI'IpaBHOCTeVI npencraBneHbl Ha pucyHke 10.2.

MpucyTCTBYET cepbe3Hasi HencnpaBHOCTb, HaNpUMep,
nocrne BKIIOYEHUS! NUTaHUA He paboTaeTt
naHenb ynpasreHus, NpUCyTCTBYET BUBpaLums,
CbILLIEH LWYM U T. A.

HemeaneHHo BbIkNOYMTE NUTaHWe

Het
CwM. Tabnuuy 8.2 ans onpeaeneHns KoAa HeMCnpaBHOCTU. Het Ob6patnTechk B cryxby
OnpepenuTe, MOXHO NN YCTAHOBUTbL NMPUYKHY. ' noaaepxku
[a
Het

Cwm. Tabnuuy 8.2 ansa yctpaHeHus
HencnpaBHOCTY.

s

C6poc oTka3a

PucyHok 10.2. BrioK-cxeMa AUarHOCTUKU HeucrnpaBHoCTeNn
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11 YcnoBusa rapaHTUK, 3alLUMTa OKpPYXKaloLlen cpenbl U
Apyrue 3aKoHbl U npaBuna

1.1 YcnoBusa rapaHTuUmu

MpW HoOpManbHbIX YCTOBUAX XPaHEHUS U TPaHCMOPTUPOBKU rapaHTUa cOCTaBnaeT 12 MecaueB co OHS
npuobpeTeHMa Nonb3oBaTeneM UNm 18 MecsLeB Co AHS U3rOTOBNEHMUS, B 3aBUCUMOCTM OT TOMO, YTO HACTYMNUT
paHbLle.

MapaHTMa He PacrnpOoCTPaHAeTCa B OTHOLLEHUMU:

> TMOBPEXXOEeHMUN, BbiI3BaHHbIX HEHAA1EXKALLUMM UCMONb30BaHMEM, XPaHEHUEM U OBCTY)KUBaHMEM
o60pynoBaHUA CO CTOPOHbI MoJib30oBaTenNs;

> TMOBPEXXOEHMUIN, BOSHUKAIOLWUX B pe3yribTaTe pasbopKu N TEXHUYECKOro 06CnyXXnMBaHUa obopynoBaHUd
HecepTUPULUPOBAHHBIMU OPraHU3aLUAMU NN CaMOCTOATENBbHO MOJIb30OBaTeNEM,;

> MOBPEXOeHMI Nocne UcTedeHUs rapaHTUMHOIo CPOKa;

> MOBPEXOEeHMIN, BOSHUKLLKX B pe3y/ibTaTe $opC-MaXKOPHbIX 06CTOATENbCTB;

» JO6bIX NOBPEXOEHUN, €CNU LUTPUX-KOA, WWUNbAWK U ApYyrye 3Haku, HaHeCeHHble Mpomn3BoguTesieM Ha ToBap,
MoOBPEXXOeHbl UM HAaXoOATCA B HEUMTAaEeMOM COCTOSHUU;

» eC&M Nosib30oBaTesb YMbILWIEHHO CKPbIBaeT ¢aKTbl HEHaA1eXKallero MCnosib30BaHMA 060pyaoBaHUS BO

BpeMda YCTaHOBKW, NOOK/TIOYHEeHWNA, SKCJ1lyaTaunn, TexHn4eCKoro O6CJ'Iy)'KVIBaHVIF| NN BbINONTHEHUA OpPYyrmnx
pa60T OT Ha3Ha4YeHHOro npomsBoanTesieM NOCTaBLWWMKa YCNyr nocnenpona>xXHoro 06CJ'Iy)'KVIBaHVIF|

KoMnaHua npoussBoguTenb UMeET Npaso nepegaTtb FapaHTMﬂHble ob6aszaTenbCcTBa CepTMCbMLI,MpOBaHHbIM
CepBUCHbIM KOMMNaHNAM.

1.2 3awmTa oKpy)XarwLem cpeapbl

B Lenax 3awmTbl OKpyXKatoLen cpenbl Usgenuve Unm ero YacTm OOMKHbI yTUIU3UPOBATbLCA B COOTBETCTBUU
C yTBEPXKAEHHbIM MPOoLLECCOM NepepaboTKU NPOMbILLIEHHbIX OTXOAO0B UKW OTNPAaBMATbLCA Ha
creumanmsmpoBaHHoe NpeanpuaTmMe ansa Knaccudbmukaumm, pasbopkm, nepepaboTKn U T. A. COrMacHo
0EeNCTBYIOLWMM rocynapcTBEHHbIM HOpMaM.
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MpunoxxeHue A. NepudpepmnmnHble YyCTPOUCTBA

Al

MepudpepuiHblie

YyCTpOMCTBa

MoakniovyeHue nepndepUmnHbIX yCTPOUCTB

Ta6anua A.1

OnuncaHue nepnudepUnHbIX yCTPOMUCTB

OonucaHue

ABTOMaTUYECKUM
BbIK/TlOYaTeNb

Bpemsa Cpa6aTblBaHVl¢| aAaBTOMaTU4YeCKOro Bblkto4vaTend AO/IHKHO NMOTHOCTbIO COOTBETCTBOBATb
BpeMeHn Cpa6aTblBaHVl‘;-| 3anTbl npeo6pa3OBaTerm YacCTOoTbl OT NeperpysKun. HoMuHanbHbIN

TOK aBTOMaTMYECKOIro BblK/o4aTeNna o/mkeH B 1,2-2 pa3a npesBblwaTth HOMMUHaInbHbIN TOK
npe06pa3OBaTenq 4acCToThbl.

Ona npepoTBpalleHna BO34ENCTBUSA Ha CETb B Ccny4yae KOPOTKOro 3aMblKkaHUA Ha BbiXoae
npe06pa3OBaTenq 4acCToTbl 1N BHYTPEeHHero oTkasa Ha Bxoae npeo6pa3OBaTenq 4acCTOTbl O0/HKeH
6bITb yCcTtaHoBNneH aBTOMaTUYECKUIN BbIK/TOYaTE b.

KoHTakTOop

B Lensax o6ecrneyeHns 6€30MacHOCTU BO3MOXHa yCTaHOBKa BXOAHOMO KOHTaKTop. He gonyckaeTcs
MCMoMb30BaHWe BXOAHOMO KOHTaKTopa B KauecTBe YyCTPOMCTBa ynpaBieHUs MyCKOM 1 OCTaHOBOM
npeo6pa3soBaTtesnsi HacToThbl BO M36eXKaHMe NoBpeXxaeHMs 3apsaHOro KoHTypa M4y.

BxogHow peakTop
rnepemMeHHoro
TOKa UNu peakTop
MOCTOAAHHOIO TOKa

BxogHoM peakTop NepeMeHHOro ToKa Un peakTop NOCTOSAHHOIO TOKa LiefiecoobpasHo UCMOoMb30BaTb

B criefyoLMX criyyaax:

» MOLLHOCTb MUICTOYHMKA NMUTaHUSA NpeobpasoBaTtend 4YacToThl NMpeBbiwaeT 600 KBA unm 6onee 4emM B
10 pa3 npeBbliaeT MOLWHOCTb NpeobpasoBaTesnsa YacToTbl.

> K obLuen Touke noakntoyeHo GUnbsTp KOMNeHcUpytoLee YyCTPOMCTBO UK TUPUCTOPHas
dazoperynmpyemas Harpyska. BbICOKUIM MMKOBbIY TOK MOXKET MPUBECTU K MOBPEXKAEHUIO
BbINpAMUTENS.

» [ncbanaHc HanpsKeHUsa Tpexda3HOro UCTOYHMKA NUTaHUSA NpeBbiwaeT 3%

> KoadpPMUMEHT rapMOHUYECKUX UCKAXKEHMSA MO TOKY AO/MKEH BbITb MeHbLUe 40%

> KoadpPpuumeHT MoLHOCTU NpeobpazoBaTtesnia YacToThbl OOKeH 6biTb Bbilwe 90 %.1.

3MC dunbTp Ha

Ecnu TpebyeTca cooTBeTCTBUE KaTeropumn C2 nnm C3 peKkoMeHayeTca ycTaHoBUTb DMC-duUnbetp,

apoccernb, Unm
BbIXOOHOW peakTop

Bxoge KOTOPbI MO3BOMUT CHU3UTb U3MTydYaeMble N KOHOYKTUBHbIE MOMeXMU.
Ecnv anvHa MoTopHoro Ka6ensa npesbiwaeT 30-50 MeTpOoB, peKoOMeHAYyeTCsl YCTAaHOBUTb BbIXOOHOM
peaKTop NepeMeHHOro Toka, KOTopbl ByAeT NoAaBNATb BbICOKOUYACTOTHbIe KonebaHus, YTo6bl He
MoTOpPHbIN [OMYCTUTb MOBPEXAEHUS U3019LMU ABUraTeNs, YUpe3MepHOro ToKa yTeUKM 1 YacToro cpabaTbiBaHUA

3anThbl npeo6pasoBaTen~;| YacToTbl. OgHaKo cnepyeT y4MUTbiBaTb MageHue HanpsixxeHne Ha AJIMHHbIX
Kabenax u npenBapumtTenbHO y6e,D,VITbCﬂ B TOM, UTO ABUIraTe/Ib CMOXeT obecneynTb MexaHUYeCKuUm
MOMEHT, Tpe6yeMbIVI ong npeononieHnda MOMeHTa CoOnpoTMBEeHUA HAarpyskKu. OcobeHHOo KPUTUYHO
Ang NOCTOAHHOINO MOMEeHTa HarpysKu.

Du/dt-punstp

®dunbtpbl dU/dt pekoMeHaoBaHbl AN8 NPUMEHEHUS B CriefyoLmMX Cydasax:

» KopoTKMe MOTOpHbie Kabenu (MeHee 15 MeTpoB);

» MY c YacTbiM peKyrnepaTUBHbIM TOPMOXKEHUEM;

» [1BUraTesnb, He paccUYMTaHHbIM Ha paboTy c NpeobpasoBaTenieM YacToTbl U HE COOTBETCTBYIOLLMM
TpeboBaHUaM cTaHAapTa M3K 60034-25 nnu M3K 60034-17;

» MY, nBUraTesib KOTOPOro YCTaHOBMEH B arpecCUBHOM cpefe Unn paboTaeT NpU BbICOKUX
TeMnepaTtypax;

» C pBuratenamm obuiero HasHadyeHmna 690 B.

CUHYCHbIV pUnbTp

Ecnu TpebyeTca AnnHa MoTopHbIX kabenei 6onblue 150 M, TO HEO6X0AMMO YCTaHOBUTb CUHYCHbI
dUNBTP, KOTOPbIN NpeobpasyeT cUrHan HanpsaxeHus dopmbl LLIMM B cuHycoupanbHyto dopmy
HanpsHKeHUs.

TopMoO3HOM
pe3unctop

TOPMO3HOM pe3nUcTop [OMKEH 6biTb MOAK/IIOUYEH K LUMHE MOCTOSHHOMO TOKa B C/lydae YacTbiX
PEXXMMOB TOPMOXKEHUS ABUraTeNs UM BbICOKO MHEPLIMOHHOM MeXaHUYEeCKOM Harpy3ku Bo
nsbexkaHue NMoBpexxaeHna BHyTpeHHero KoHTypa M4.

OMC dunbTp Ha
BbIxofae

MNopaknoveHmne d)VIJ'Ipra noMex K BbiXxonoy npeo6pa3OBaTenq 4acCTOTbl NO3BONAET CHU3UTDb
n3nyyvyaemMbie N KOHOYKTUBHbIE MOMeXN.
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~
TpexcasHbI UCTOYHMK NUTaHNsA -~
ABTOMaTUYECKWI BbIKMIOYaTENb a

KoHTakTop

BxogHoi peakTop NnepeMeHHOro Toka

OMC-unsTp

TopMmo3HoWi peancTop

OMC-dunbTp

BbixogHow peakTop

nepemMeHHOoro Toka

GND

( [suratens

PucyHok A.l. CxeMa nogksoveHUa usgenua n nepudpepumnHbiXx yCTPOMUCTB

A.2 [JononHuTeNnbHble peaKTopbl

Bbi6op peakTopa

Ta6nmua A. 2

Mopenb npeo6pasoBaTtens
YacToTbl

NVF2G-S-1.5/ T(P)S4
NVF2G-S-2.2/ T(P)S4
NVF2G-S-3.7/ T(P)S4
NVF2G-S-5.5/ T(P)S4
NVF2G-S-7.5/ T(P)S4
NVF2G-S-11/ T(P)S4
NVF2G-S-15/ T(P)S4
NVF2G-S-18.5/ T(P)S4
NVF2G-S-22/ T(P)S4
NVF2G-S-30/ T(P)S4
NVF2G-S-37/ T(P)S4
NVF2G-S-45/ PS4
NVF2G-S-45/ TS4

BxopgHoW peaKTop

ACL-0005-EISC-2

ACL-0007-EISC-2

ACL-0010-EISC-2
ACL-0015-EISCL-2
ACL-0020-EISCL-2
ACL-0030-EISCL-2
ACL-0040-EISCL-2
ACL-0040-EISCL-2
ACL-0050-EISCL-2
ACL-0060-EISCL-2
ACL-0090-EISCL-2
ACL-0090-EISCL-2
ACL-0090-EISCL-2

PeaKTop NOoCTOAHHOIo
TOKa

DCL-O15-EIDHL-4

BbIXOOHOW peaKTop

OCL-0005-EISC-1
OCL-0005-EISC-1

OCL-0010-EISC-1
OCL-0015-EISCL-1
OCL-0015-EISCL-1
OCL-0030-EISCL-1
OCL-0030-EISCL-1
OCL-0040-EISCL-1
OCL-0050-EISCL-1
OCL-0060-EISCL-1
OCL-0080-EISCL-1
OCL-0090-EISCL-1
OCL-0090-EISCL-1
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Mopenb npeo6pazoBaTtens
yacToTbl

NVF2G-S-55/ T(P)S4
NVF2G-S-75/ T(P)S4
NVF2G-S-90/ T(P)S4
NVF2G-S-110/ PS4
NVF2G-S-110/ TS4-(L)
NVF2G-S-132/ PS4-(L)
NVF2G-S-132/ TS4-(L)
NVF2G-S-160/ PS4-(L)
NVF2G-S-160/ TS4-(L)
NVF2G-S-185/ T(P)S4-(L)
NVF2G-S-200/ T(P)S4-(L)
NVF2G-S-220/ PS4-(L)
NVF2G-S5-220/ TS4-(L)
NVF2G-S-245/ T(P)S4-(L)
NVF2G-S-280/ T(P)S4-(L)
NVF2G-S-315/ PS4-(L)
NVF2G-S-315/ TS4-L
NVF2G-S-355/ T(P)S4-L
NVF2G-S-400/ T(P)S4-L

BxogHOW peaKTop

ACL-0120-EISCL-2
ACL-0150-EISCL-2
ACL-0200-EISCL-2
ACL-0250-EISH-2
ACL-0250-EISH-2
ACL-0250-EISH-2
ACL-0250-EISH-2
ACL-0330-EISH-2
ACL-0330-EISH-2
ACL-0390-EISH-2
ACL-0390-EISH-2
ACL-0490-EISH-2
ACL-0490-EISH-2
ACL-0490-EISH-2
ACL-0600-EISH-2
ACL-0600-EISH-2
ACL-0600-EISH-2
ACL-0800-EISH-2
ACL-0800-EISH-2

PeakTop noctosiHHoro

TOKa
DCL-0160-EIDHL-4
DCL-0180-EIDHL-4
DCL-0250-EIDHL-4
DCL-0250-EIDHL-4
DCL-0250-EIDHL-4
DCL-0250-EIDHL-4
DCL-0340-UIDHL-4
DCL-0340-UIDHL-4
DCL-0460-UIDH-4
DCL-0460-UIDH-4
DCL-0460-UIDH-4
DCL-0460-UIDH-4
DCL-0650-UIDH-4
DCL-0650-UIDH-4
DCL-0650-UIDH-4
DCL-0850-UIDH-4
DCL-1000-UIWC-4
DCL-1000-UIWC-4
DCL-1000-UIWC-4

BbIXxoAHOM peaKTop

OCL-0120-EISCL-1
OCL-0150-EISCL-1
OCL-0200-EISCL-1
OCL-0200-EISCL-1
OCL-0200-EISCL-1
OCL-0250-EISH-1
OCL-0250-EISH-1
OCL-0330-EISH-1
OCL-0330-EISH-1
OCL-0330-EISH-1
OCL-0390-EISH-1
OCL-0490-EISH-1
OCL-0490-EISH-1
OCL-0490-EISH-1
OCL-0530-EISH-1
OCL-0600-EISH-1
OCL-0600-EISH-1
OCL-0660-EISH-1
OCL-1000-EISH-1

A\

BHuMaHue!

BxoaHOW 1 BbIXOQHOM PeaKToOpPbl OTHOCATCA K OMNO/THNTE/IbHOMY BHELLUHEMY
O60py,EI,OBaHMIO. B Tabnuue rnokasaHbl pPeKoMeHaoBaHHbIe Moaenn.

A.3 KnaccunodunkauuoHHaa Tabnumua onsa TOpMO3HbIX YCTPOMUCTB

N peaKToOpOB NMOCTOAHHOIO TOKa

Ta6nmuya A3

KﬂaCCVId)VIKaLWIOHHaFI Tabnuua an«a TOPMO3HbIX yCTpOVICTB N peaKTopOB NMNOCTOAHHOIO TOKa

(EEPLLITL. ®dDyHKUMOHaNbHaaA Knaccudukaumsa CunoBas YacTb
HoMep
1 CTaHOapTHbIN BCTPOEHHbIVM TOPMO3HOM npepbiBaTesb NVF2G-S-1.5/PS4-NVF2G-S-30/PS4
2 BHELLHWIN TOPMO3HOM NpepbiBaTeb NVF2G-S-30/TS4-NVF2G-S-110/PS4
3 BHELLIHWN TOPMO3HOM 610K NVF2G-S-110/TS4-NVF2G-S-400/TS
4 He noooep)XmMBaeT yCTaHOBKY PeaKTOpPOB MOCTOAHHOIO TOKa NVF2G-S-1.5/PS4-NVF2G-S-45/PS4
5 BHeLWHNM peaKTop NOCTOAHHOIO TOKa NVF2G-S-45/TS4-NVF2G-S-110/PS4
6 [ononHUTENbHbIN BHELLIHWUI peaKTop MOCTOSHHOIO ToKa B koMrnekte | NVF2G-S-110/TS4-NVF2G-S-315/PS4
7 CTaHOAPTHbIM BCTPOEHHbIN peaKTop MOCTOAHHOIO TOKa NVF2G-S-315/TS4-NVF2G-S-400/TS4

A\

BHuMaHuMe!

2. B cny4ae nogkntoyeHMsa BHeLWHero TopMo3HoOro 6nokKa cobnoganTe cnegymwuume

3. MNpu nogKnNioYeHUN BHELWHUX CPEeACTB TOPMOXKEHUSA NN BHELUHUX TOPMO3HbIX

LonoNHUTENbHbIN BCTPOEHHbIN TOPMO3HOM 610K TpebyeT MHOAMBUAOYaNbHOM HAaCTPOMKMN.

TpeboBaHUA.

» He gonyckaeTcs naMeHeHue NonapHoOCTU

» [nuHa NpoBOAKM TOPMO3HOro 6/10Ka He Ao/MKHa NpeBbiwaTb 10 M; cnenyeTt
MCMoNb30BaTb BUTYIO Napy U ABYXXXUIbHYIO NapanienbHyo MpoBOaKY.

pPEe3nCTOPOB M3IMEHUTE HACTPOMKU MapaMeTpa 3aLlUnUTbl OT ONMPOKUAbIBAaHNSA B
pe3ynbTate NoBblWeHHOro HanpsaxeHua FE.O7 = 0. B NpoTUBHOM crlyyae OCTaHOB He
6yneT BbiMOJIHEH B TeYeHUe YCTaHOBNEHHOro BpeMeHU 3aMeaneHms.
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A.4 Tabnuua cooTBeTCTBMA TOPMO3HbIX PE€3UCTOPOB

YKa3aHua no BbI6opy TOPMO3HOMo pe3ucTopa And npeobpasosaTenia NpuBeaeHbl B Tabnuue A4,

Tabnuua cooTBeTCTBUA TOPMO3HbIX pe3UCTopoB

Ta6nmua A.4

Hanps)keHue (B) MouwHocTb aBuratens (kBT) ConpoTtuBneHue (OM)
1,5 400
2,2 250
3,7 150
55 100
7,5 75
n 50
15 40
18,5 30
380-440B

22 20
30 10
37 16
45 13,6
55 10
75 6,8
90 6,8
110* 6

HoMuHanbHaa MowHocTb (BT)
250
250
400
500
800
1000
1500
4000
4000
6000
9000
9000

12 000
18 000
18 000
18 000

* Bkrtoyas 110/PS4, uckmoyas mogesnb 110/TS4.

A.5 YCTpPOMCTBO 3alLUUTbl OT yTeYeK

KoHAeHcaTopbl 3BeHa NMOCTOAHHOIO TOKa NMpeobpa3oBaTesisa YacToTbl, PeaKTUBHbIE COMPOTUBEHUS

Kabenen NMTaHMA U MOTOPHbIX Kaberen, BbICOKas YacToTa KOMMYTaLUMK CUMOBbBIX KITloUen MOTyYT Bbl3blBaTb
TOKM YTEUKM Ha 3eMJ1t0, KOTOpble MOFYT NPUBOAMUTD K TOXHOIo cpabaTbiBaHUIO annapaToB 3aluThbl U
noBpeXaeHuo o6opynoBaHmd. TOK yTeUKU TeM Bbille, YeM 6o/blle MOLHOCTb NpeobpasoBaTtesis YacToTbl. Mpun
BO3HUKHOBEHMM NOAOGHbIX NPOo6/IeM, MOMUMO CHUXKEHUSA HEeCYLLEeN YacTOTbl U YMEHbLUEHUA ATMHbI KabesbHbIX
JIMHUIA, MOXXET MOMOYb YCTaHOBKA YCTPOMCTBA 3alUMThl OT yTeuekK Ha Bxoge 4. Paboumnin TOK yCTpomncTBa

3alWnTbl OT yTe4YeK O0/DKeH 6bITb BbiLLE, YEM TOK IMHUU NMUTAHUA.
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MpunoxxeHue B. O630p napamMeTpos

DOyHKLUMU | OonucaHue

MapameTp HoMep napameTtpa

HasBaHue MNonHoe HanMeHoBaHWe NapameTpa

OnucaHue napameTpa | NMogpobHoe onuncaHme GyHKLMOHaIbHOro napameTpa

Ncnonb3yloTea cnepytowme eguHuLbl USMepeHus.

EAnHULbI EAnHULbI EAnHULUBI
o - HasBaHue - - HasBaHue - - HasBaHue
nu3MepeHus usMepeHus usMepeHus
o TeMnepaTtypa
SNeKTpUYecKumn o patyp
B HanpsaxeHue A C B rpagycax
TOK B aMrepax
Uenbcua
CKopocTb
MHOYKTUBHOCTb BpalleHna B ConpoTtuBneHue
MIH Ay 06/MUH pa Om P
B MUNTUTEHPU obopoTax B B OMax
MUHYTY
EOVHUUBI U3MepeHuda
% MNpoueHTHoe i YacTtoTa KL YacTtoTa B
° 3HayeHue B lepuax Kunnorepuax
KBT MouwHocTb MG Bpema B Munnun- c Bpemqa B
B KMoBaTTax CeKyHaax CeKyHpax
Bpema B Bpema B
MUWH Y yachl TbIC. Y
MUHYTax TbiCAAYaxX YacoB
CKopoOCTb
nepegaymn Be3pa3mepHas
6uT/c pen / P p
DaHHbIX B 6UTax BENUYMHA
B CeKyHay
Mo ymon4yaHuio McxogHble 3aBOACKME 3HAUEHUSA MapaMeTpoB

BO3MOXXHOCTb UBMEHEHUS 3HAYEHNIN NapaMeTPOB

O 3HayeHMe JaHHOro NapaMeTpa MOXXHO U3MeHATb, Koraa NpeobpasoBaTesb YacToTbl HAXo4MUTCA
B PeXXMMe OCTaHOBa UM B peXXnme paboTobl.

N3meHeHMe © 3HayeHMWe JaHHOro NapaMeTpa HeMb3d M3MEeHUTb, Korga npeobpasoBaTtesb YacToThl B paboTe,
HO MOYXHO U3MeHUTb, Koraa rnpeobpazoBaTesib YacTOTbl OCTAaHOBEH.

@® 3HauyeHMe 3TOro NapameTpa aBnsgeTca GaKTUYECKN M3MEPEHHbIM 3HAaUEHNEM (CUTHANOM) U He
MOXeT 6bITb U3Me HEHO (aTpMBYT NapamMeTpa)

B.1 O6waa Tabnmua napaMeTpoB
Ta6nuya B.1

O6wasa Tabnuua napaMeTpoB

MNMapameTp | HasBaHue OnucaHue napamMeTpa Mo ymon4yaHuio | ATpubyT

FO OcHoBHas rpynmna ¢pyHKLMOHaNbHbIX MapamMeTpoB

FO.00 Bbi6op pexxmma 0: BEKTOpHOE yrnpaBneHune 1 o
yrnpaBneHusa 1: ckanspHoe ynpaeneHme
FO.01 Bbi6op kaHana anq 0: MecTHOe ynpaBneHue (o] o
KOMaHbl NyckKa 1: AUCTaHLMOHHOE yrnpaBneHune
2: ynpaBneHue Yyepes MpoMbILUSIEHHbIN NPOTOKOS
FO0.02 Bbi6op MCTOYHUMKA 0: undpoBoe 3agaHue 0] )
OCHOBHOM YacTOTbl 1: ABX1
2: ABX2
3: pesepB
4: pe3epsB

5: MHOroctyneH4aToe 3agaHue 4acToThl
6: BCTPOEeHHbIN MJTIK

7: MNO-perynnposaHue

8: 3apaHue Yepes NPoM. MPOTOKOS

FO0.03 Bbi6op MCTOYHUMKA AHanorn4yHo F0.02 (BbI6OpP MCTOYHMKA OCHOBHOM 0] )
YCTaBKU Y4acToThbl)
BCroMoraTesibHoM

4acCTOTbl
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MapameTp | Ha3BaHue

| OnucaHue napaMeTpa

| Mo yMonuyaHuio | ATpnbyT

FO.04 Bbi6op KOM6MHauuu Paspsan eavHUL: BbIGOP MCTOYHUKAE YacToTbl 0x0000 )
WCTOYHUKOB OCHOBHOM 1 | O: BbIGOP OCHOBHOM 4acTOThI
BCNoMoraTesibHOMn 1: pe3ynbTaT Bbibopa
HacToTbl Pa3psf AeCATKOB: BbI6OP MCTOUHUKA OCHOBHOWM 1
BCMOMOraTe/IbHOWM YacToTbl
0: ocHOBHag + BcnoMoraTtesbHasa
1: ocHOBHaga — BcrloMoraTesibHas
2: MaKCUMarnbHoe 3HayeHue n3 apyx (MAX)
3: MUHUManbHoe 3HadYeHue n3 aByx (MIN)
F0.05 LmndpoBasa ycTtaBka F0.09 - F0.08 50,00 I'y, o
FO.06 HanpaBneHue BpaweHna |0: HanpaBneHue No yMon4YaHuio (0] o
aBuratensa 1: BpaweHWe B 06paTHOM HanpaBieHumn
2: BpallleHMe B 06paTHOM HanpaBfeHMe 3anpeLieHo
FO0.07 BbixogHas 4actoTa F0.08 - 600,00 I'y, 50,00 I'y, ©
FO0.08 OrpaHun4yeHmue 4yacToTbl FO0.09 - FO.07 50,00 I'y, O
FO0.09 HuxHUIM npepen paboyen | 0,01 Ny - FO.08 0,00 I'y, O
4acToThl
FO.10 OcHoBHad pabouas 0,00 'y - FO.07 50,00 I'y, O
yacToTa
FO.M BbixogHoe HanpshkeHue 0-440B 3aBuUCUTOT L]
cepwuun npe-
obpaszoBaTens
YacToThl
FOJ2 | CkopocTb M3MeHeHMs 0,01-99,99 Iu/c 1,00 Mu/c )
HACTPOMKM 3HaYEeHUsA
4acCTOTbl C MOMOLLbIO
KHOMOK CO CTpenkKamMu
BBepX/BHU3
FO.13 PerynupoBaHue BBepx/ Pa3psn eamHUL: Nocre M3MeHeHMs 4YacToTbl C 0x0000 )
BHU3 MOMOLLbIO KHOMOK BBEPX/BHU3 Ha MNaHenm
0: 3HayYeHWe YacToTbl HE COXPaHSeTCa Npu
OTK/TIOYEHUW MUTaAHUS
1: 3Ha4YeHWe YacToTbl cCoOXpaHAeTCcs B NaMaTun
YCTPOWCTBa NMPW OTKIIOYEHUU NUTaHUSA
Pa3psapg necaTKoB: nocne M3MeHeHUsa 4acToTbl C
nomotupto knemm UP (BBepx) u DOWN (BHU3)
0: 3anycK nocrie ocTaHoBa MPOUCXOAUT C HaCTOTOM
OoCTaHoOBa
1: 3anyck nocne octaHoBa MNPOUCXOAMT C Ha4albHOMN
yacToTomn
Pa3psap coTeH: mocne nsMeHeHUs 4YacToTbl C
MOMOLLIbIO KHOMOK BBEPX/BHU3 Ha NaHenu
0: 6e3 coxpaHeHMs YacToTbl NP OTKIIOYEHUM
nuTaHusa
1: c coxpaHeHMEM YacTOoTbl MPU OTKIIOYEHUU NUTaAHUSA
Pa3psgap Tbica4: mocne UsMeHeHMs YacToTbl C
nomoLubio knemm UP (Beepx) u DOWN (BHU3)
0: COXpaHeHMe YacToTbl Mocfie ocTaHoBa
1: nocne ocTtaHOBa BOCCTaHaBIMBaeTCa MCXoOHas
yacTtoTa
FO.14 Bpemsa pasroHa 1 0,0-6500,0 ¢ CornacHo O
Mopenu
FO.15 BpemMa TopMoxkeHus 1 0,0-6500,0 c CornacHo )
Mopenu
FO.16 Hecyluas yacTora 0,5-16,0 ' CornacHo )
mopenu
FO0.17 ABTOMaTU4eckada O: HeT 1 o
perynmnpoBKa HecyLlen 1: pa
YacToThl
FO.19 DyHKLMA O: BbIK/ItO4EeHa 2 )
aBTOMaTUYeCKoOM 1: BK/toYEHa Ha Bcex 3Tanax
perynmpoBku 2: BK/IIOUEHa TONbKO NpU 3aMeanIeHnmn
Hanps>eHua (AVR)
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FO0.20 MHuumnanmsauma 0: oumnbKa (o] o
napameTpa 1: yaanuTb Bce 3anmcu o6 oTKasax
2: BOCCTAHOBJIEHME 3aBOACKUX HAaCTPOeK (KpoMe
napameTpoB ABuratens)
3: BOCCTaHOB/IEHME 3aBOACKUX HAacCTPOeK No
YMOYaHUIoO 419 NMofib30BaTeNIbCKUX MapaMeTpoB
(kpoMe napameTpoB ABuraTens)
4: BOCCTAHOBJ/IEHME 3aBOACKMX HAaCTPOEK Mo
YMON4YaHUIo A9 BCex NapaMeTpoB
5: pe3epBHas Konusa napameTpos
6: 3arpy3Ka napaMeTpoB U3 pe3epBHOM KOMUmn
7: cOXpaHeHue pe3epBHOM KOMUM NapamMeTpoB
MpumMmeyvaHmne. CoxpaHeHMe pe3epBHON KoMUY NapamMeTpoB
BO3MOXXHO, TONMbKO eC/i AaHHasA (byHKLl,VIFI aKTUBMpoOBaHa.
B MPOTUBHOM CJly4dae nocrie BblKTYeHUA U BKITIOYEeHUA
NUTaHNA BCe NapaMeTpbl, 3a UCKTIOUYEHNEM U3MEHEHHDbIX,
6y,uyT UMEeTb UCXOOHble 3Ha4YeHnd
F1 Mpynna ynpaBneHus 3anyckoM/oCTaHOBOM
F1.00 Pe)XXnm nycka 0: 3anycK c YacToToMm nycka 0] )
1: npegBapuTesiIbHOE HaMarHM4YMBaHMe ¢
nocreanyoLmM NMyCKOM € HacTOTOM MycKa
2: MOBTOPHbIN 3aMyCK NOC/e OTCMIEXUBAHUSA CKOPOCTH
(BKNtOYaa onpeneneHune HanpaBneHusa)
F1.01 YacToTa nycka 0,00-10,00 'y, 0,00 'y O
F1.02 BpemMsa yaoep)xaHus 0,0-100,0 ¢ 0,0c O
4acToTbl MycKa
F1.03 BenuuunHa noctogaHHoro 0,0-100,0 % 0,0 % )
TOKa NpeaBapuTenbHOro | (HOMMHaNbHbIW TOK NpeobpasoBaTensa YacToTbl)
HaMarHM4YmMBaHuA
F1.04 |Bpewms 0,0-100,0 ¢ 0,0c o
npegBapuUTeNIbHOro
HaMarHM4ymBaHusa
F1.05 Pe)XnM octaHoBa 0: ocTaHOB € 33aHHbIM BPEMEHEM TOPMOXKEHUS (0] )
1: ocTaHOB BblI6erom
2: OCTaHOB C 3aaHHbIM BPEMEHEM TOPMOXKEHUA U
TOPMOXXEHUNEM NOCTOAHHbIM TOKOM
F1.06 YacToTa TOpMOXKeHUs 0,00 'y, - FO.07 0,00 I'y o
MOCTOSAAHHbIM TOKOM Mpu
OoCTaHoBe
F1.07 Bpemsa oxxmnpaHusa 0,0-0c 0,0c O
TOPMOXEHUS MOCTOAHHbBIM
TOKOM MpU OCTaHoOBE
F1.08 BenunymnHa noctossHHOro 0,0-100,0 % 0,0 % O
TOKa TOPMOXeHUA (HOMUHanNbHbIN TOK NpeobpasoBaTenya YacToTbl)
F1.09 BpemMa TopMoXKeHus 0,00-100,0 ¢ 0,0c O
MOCTOSAHHbIM TOKOM MpU
ocTaHoBe
F1.10 BpeMsa 3agepXXKu npum 0,0-300,0 ¢ 0,0c O
rNepekKtoUeHNN Mexay
BpaLlEHMEM B MPSIMOM U
o6paTHOM HanpaBneHUax
F1.n Pe)XXum nepeknoyeHmnsa 0: NepekoyYeHne Ha HWXKHe npepenbHon pabouei 0] )
BpaLleHUa B NPSIMOM U yactoTte FO.09
obpaTHOM HanpaBneHuUu |1 nepeknoyeHre Ha YacToTe nycka F1.01
F2 Npynna napamMeTpoB NnepBoro Asurartens
F2.00 Bbi6op TMNa aBuraTens 0: aCUHXPOHHbIN OBUraTeNb (o] L
F2.01 HomMumHanbHaga MowHocTb | 0,1-1000,0 kBT CornacHo O
mopenu
F2.02 HoMuHanbHoe 1B - HoMM1HanbHoe HanpsaXxeHue CornacHo )
HanpskeHne mopenu
F2.03 HOMWHaNbHbIN TOK 0,01-600,00 A (MoLHocTb <55 KBT) CornacHo O
0,1-6000,0 A (MoLwHOCTb >55 KBT) mMogenu
F2.04 HoMuHanbHaga YactoTa Ot 0,01 'y, o MakKc. BbixogHowW YacTtoTbl (FO.07) CornacHo )
Mopaenu
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F2.05 |Kon-Bo Nosiocos OT2 no 24 B 3aBUCUMO- o
CTM OT Mofenm
F2.06 HoMuHanbHaga cKopocTb 0-65535 06/MUH 1430 )
BpaLleHunsa
F2.07 AKTUBHOE 0,001-65,535 OM (MoLHOoCTb <55 KBT) MapamMeTpbl o
conpoTuBneHue ctatopa |0,0001-6,5535 OM (MoLHOCTb >55 KBT) TOHKOM
HaCTPOMKU
F2.08 AKTUBHOE 0,001-65,535 OM (MoLHOoCTb <55 KBT) MapamMeTpobl o
COnpoTUBIIEHUE poTopa 0,0001-6,5535 OM (MoLHOCTb >55 KBT) TOHKOM
HacTPOWMKN
F2.09 NHAOYKTUBHOCTb 0,01-655,35 MIH (MoLwHocTb <55 kBT) MNapameTpbl o
pacceaHua 0,001-65,535 MIH (MowHocCTb >55 KBT) TOHKOM
HacTPOWMKN
F2.10 B3anMHoe nHayktnBHoe | 0,1-6553,5 MIMH (MoLwHoCTb <55 KBT) MapameTpbl )
ConpoTMUBNeHne 0,01-655,35 MIH (MoLHOCTb >55 KBT) TOHKOM
HaCTPOMKM
F2.1m TOK XONOCTOro xona 0,01 A - F2.03 (MowHocCTb <55 KBT) MapameTpbl )
acuHxpoHHoro geuratensa | 0,1 A - F2.03 (MowHocTb >55 KBT) TOHKOM
HaCTPOMKU
F2.22 ABTOMPOroH 0: aBTONPOroH 3anpeLleH 0] )
1: cTaTU4YecKum aBTOMPOroH
2: AMHAMWNYECKNI aBTOMNPOroH
F3 Npynna 3ape3epBUpPOBaHHbIX MNapaMeTpoB
F3.01 MponopLoHanbHbIv 1-100 30 o
KO3bODULMEHT ycUneHmsa
perynaTtopa ckopocTu 1
F3.02 NHTerpanbHasa 0,01-10,00 c 05c @)
MOCTOsIHHas BpeMeHU
perynaTtopa ckopocTu 1
F3.03 YacTtoTa nepekntoveHmnal |0 Ny - F3.06 5,00 Iy, O
F3.04 MponopuMoOHanbHbIN 1-100 20 )
KO3 DPULMEHT yCUNEeHUs
perynatopa CKopocTu 2
F3.05 NHTerpanbHaga 0,01-10,00 ¢ 1,00 c O
NocToAHHas BPeEMeHU
perynatopa CKOpocTu 2
F3.06 YacTtoTa nepekntoyeHuna 2 | F3.03 - FO.07 10,00 'y, O
F3.07 KoadppuumeHTt 50-200 % 100 % )
KOMMeHcauuu
CKOJbXXeHUS Npu
BEKTOPHOM yrpaBneHum
F4 M'pynna ynpaeneHus V/F
F4.00 HacTpomka kpuson V/F 0: nnHeMnHas kpusas V/F 0 )
1: kBagpaTudHasa kKpueas V/F
2: kpmBas V/F co CHMXEHMEM KpyTAaLLero MoMeHTa
N KO3pPULUMEHTOM MoLLHOCTU 1,7
3: kpuBasa V/F CO CHMXEHMEM KPYTALLEro MOMeHTa
N KO3pIPULMEHTOM MOLLHOCTU 1,2
4: MHoroTo4veuHasi Kpmsas V/F
F4.01 IR-KOMNeHcauma 0,0 % (aBTOMaTUYECKM) CornacHo )
0,1-30,0 % (0THOCUTENBbHO HOMUHANbHOIO Moaenu
Hanps>eHWa gBuraTens)
F4.02 MpepenbHaga yacTtoTta IR- Ot 0,00 Iy, 4o MaKc. BbixogHoOM YacToTbl (FO.07) 50,00 I'y, )
KOMMeHcauuu
F4.03 Touka 3 YyacToTbl F4.05 - HOMUHanbHaqa YacToTa asuratensa F2.04 0,00 I'y, O
MHOIOTO4YEYHOW KPUBOM
V/F
F4.04 Touka 3 HanpshkeHuda 0,0-100,0 % 0,0 % )
MHOIOTOYEYHOW KPUBOM
V/F
F4.05 |Touka 2 u4acToThl F4.07 - F4.03 0,00 'y O
MHOIOTOYEYHOMN KPUBOM
V/F
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F4.06 |Touka 2 HanpsyKeHWs 0,0-100,0 % 0,0 % o
MHOIOTOYEYHOM KPUBOM
V/F

F4.07 |Touka1uacToTbl 0,00 - F4.05 0,00 'y ©
MHOIOTOYEYHOM KPpUBOM
V/F

F4.08 Touka 1 HanpshxkeHusa 0,0-100,0 % 0,0 % @)
MHOIOTOYEYHOM KpUBOM
V/F

F4.09 KoadduumeHTt 0,0-200,0 % CornacHo @)
KoMMeHcaumm Mopenu
CKOMbXXeHUsa nNpu
ynpasneHun V/F

F4.10 KoadduumeHT 0-200 (0] o
rnepeBo36y>kaeHUa npu
ynpasneHun V/F

F4.19 KoadpoduumeHTt 0-100 CornacHo )
peaKkTUBHOIo NogaBneHmnsa mopenu
Kone6aHumn

F4.20 KoadpduumeHT punbtpa 0-1000 0 )
peaKTUBHOIO NMoAaaBneHms
Kone6aHumn

F4.21 KoadppunumeHT aktnBHoro |0-100 CornacHo )
nopaBneHuna konebaHum Mopenu

F4.22 KoadppunumeHT punbstpa 0-1000 950 )
aKTMBHOIO NogaBneHns
Kone6aHum

F4.23 HayanbHag yacToTa 0,00-600,00 'y, 2,00 Iy, )
nopaBneHusa konebaHum

F4.24 AKTUBHaA KOHe4dHasa 0,0-300,0 % 300 % )
Harpy3ska nogasneHums
KonebaHumn

F4.25 KoHe4Hasa 4acToTa 0,00-600,00 'y, 60,00 I'y, o
nopaeneHma konebaHum

F5 Npynna napameTpoB undpoBbiX BXOAOB
F5.01 ®yHKuma Bxoga X1 0-63 1 )

0: pyHKLMSA OTCYTCTBYET

1: BpalleHme B NpssMOM HanpaBneHuu (FWD)

2: BpalleHue B 06paTHOM HanpaBneHuun (REV)

3: BpalleHue B MPSAMOM HarnpaBneHMM B TONTHKOBOM
pexunme

4: BpalleHMe B 06paTHOM HanpaBfieHUU B TOTYKOBOM
pexunme

5: TpexnpoBofHoe yrpaBrneHue

6: cbpoc oTKasa

7: BXO[, BHELLHEro oTKasa

8: pe3eps

9: NpuocTaHoBKa paboTbl

10: BHELLHWW OCTAHOB C MOMOLLIbIO BXOA0B

11: peseps

12: ocTaHOB Bbi6Erom

13: yBenindyeHme 4acToTbl

14: yMeHbLUeHMe 4acToThl

15: nepeko4YeHe Ha MEeCTHbIW PEXXUM yrNpaBneHunsa
16: NnepekntoyYeHmne Ha AUCTaHLMOHHbIN PEXUM
yrnpaBneHue

rnpoTokona
18: Bbi6op LUMdpPOBOM YyCTaBKM B Ka4ecTBe UCTOYHMKA
OCHOBHOM YacTOTbl

19: BbIGOp aHanoroeoro Bxona All B kayecTtBe
MCTOYHMKA OCHOBHOWM 4YacToTbl

20: BbI6Op aHanoroBoro Bxoga Al2 B KauecTse
MCTOYHMKA OCHOBHOWM YacToOTbl

21: pe3sepB

22: pesepB

23: pe3epB

17: NepekntoyeHne Ha ynpaBieHMe C MOMOLLbIO MPOM.
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24: Bxon, MHOroctyneH4aTom koMaHabl 1
25: Bxog MHOrocTyrneH4YaTom KoMaHabl 2
26: Bxog, MHOroctyneH4yaTom KomaHabl 3
27: Bxog MHOIroCcTyneH4YaTom KOMaHAabl 4
28: Bbl6op BpeMEHU pasroHa M TopMoXkeHus 1
29: Bbibop BpeMeHU pa3roHa 1 TOPMOXKEHUS 2
34: 3anpeT BpalleHUsa B NPAMOM HarnpasfieHnn
35: 3anpeT BpaleHusa B 06paTHOM HanpaBneHnm
36: 3anpeT pa3roHa M TOPMOXKEHUS
37: cOpoC py4YHOro USMEHEHMUS HacTPoeK
43: npunoctaHoBKa MNMNO-perynmpoBaHus
44: 3anpeT MNMUO-perynupoBaHua
45: UHBepcua MNO-perynmpoBaHus
48: TOPMOYXKEHME NOCTOSAHHbIM TOKOM
49: PaspelueHmne HaCTPOMKKM YacToTbl
51: C6poc cueTumka BpeMeHu paboTbl
F5.02 DyHKUMA Bxoga X2 2 O
F5.03 DyHKUMA BxoAa X3 o
F5.04 DyHKLMA BXOJa X4 12 )
F5.05 DyHKUMa Bxoaa X5 (0] o
F5.06 DyHKLMA BXOOa X6 (o] o
F5.07 HacTpomka akTMBHOIO Onanas3oH HacTpomkm: 0x0000 - 0xO01F 0x0000 )
COCTOSIHMS BXOAa OBOUYHbIE 3HaYeHUS:
0: HopMaribHaa Noruka, akTMBHa NPU 3aMblKaHUU
1: HBepPTUPOBaHHAA NOrMKa, akTUBHA NMpwu
pa3MblKaHUN
Pas3psap eanHuL
But 0-3: X1 - X4
OecaTtnyHble 3HaYeHus:
BuT O: X5
BuTt 1. X6
BuTt 2-3: peseps
F5.08 |BpeMmsa ¢punsTpaLmm 0,000-1,000 ¢ 0,010 ¢ o
BXOO0B
F5.09 Bbi6op pexxmma 0: pe)xnM AByXnpoBoaHOro ynpasneHua 1 (o] )
ONCTaHUMOHHOTIO 1: peXxum AByxnpoBOAHOIO yrpaBneHunsa 2
ynpaBneHus 2: peXXuUM TpexrnpoBogHoro ynpasneHusa 1
3: PEXXUM TPEXMNPOBOAHOIO yrpaBfieHusa 2
F5.10 Knemmbl UP (Beepx) u DN | 0,001-65,535 u/c 1,000 Iu/c O
(BHU3)
F5.11 BpemMsa 3agepXXKku gna 0,000-60,000 c 0,000 c O
Bxopa X1
F5.12 BpeMsa 3agepXXKun gna 0,000-60,000 c 0,000 c O
Bxoga X2
F5.13 BpemMsa 3agepXXkun gna 0,000-60,000 c 0,000 c O
Bxoda X3
F5.14 BpemMsa 3agep)Xkun gna 0,000-60,000 c 0,000 c O
BXoda X4
F5.15 BpemMsa 3agep)Xkun gna 0,000-60,000 c 0,000 c O
Bxopa X5
F5.16 BpeM«a 3agep)kkun gnqa 0,000-60,000 c 0,000 c )
Bxopfa X6
F5.23 Bpemsa dunbTpaumm All 0,00-10,00 ¢ 0,05c¢ @)
F524 | Bpems ¢punbTpaummn Al2 | 0,00-10,00 ¢ 0,05 ¢ o
F5.27 MunHMManbHoe 3Ha4dyeHmne |0,00 B - F5.29 0,00B @)
All
F5.28 3HayeHune Ot -100,0 go +100,0 % 0,0 % @)
OMOPHOM YacTOoThl,
COOTBEeTCTBYlOLLEE
MWUHUMaNbHOMY
3HadeHwuto All
F5.29 MakcuManbHoe 3HayveHune | F5.27 - +11,00 B 10,00 B @)
All
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F5.30 3HayeHune Ot -100,0 po +100,0 % 100,0 % o
OMNOPHOMW YacToThl,
CcooTBeTCTByOLLEE
MaKCUManbHOMY
3HadeHwuo All
F5.31 MUHMUManbHoe 3HaueHue | 0,00 - F5.33 0,00 B o
Al2
F5.32 3HayeHune Ot -100,0 po +100,0 % 0,0 % o
OMOPHOM YacTOThl,
COOTBeTCTBYyOLLEE
MUWHWUMaNbHOMY
3HaydeHwuo Al2
F5.33 MakcumManbHoe 3HadeHue | F5.31-+11,00 B 10,00 B O
Al2
F5.34 3HayeHune Ot -100,0 go +100,0 % 100,0 % O
OMOPHOM YacTOoThl,
COOTBeTCTBYyOLLEE
MaKCUMalibHOMY
3HayeHwumio Al2
F5.48 N3MepeHHoe Ot 0,000 po +30,000 B 2,000 B O
Hanps»xeHune 1 anga All
F5.49 OTob6parkaeMoe Ot 0,000 po +30,000 B 2,000 B O
Hanpsh»xeHue 1 gnsa All
F5.50 N3MepeHHoe OT 0,000 po +30,000 B 8,000B O
Hanps»keHue 2 gna All
F5.51 OTob6parkaeMoe Ot 0,000 po +30,000 B 8,000B O
Hanps»keHue 2 gna All
F5.52 N3MepeHHoe Ot 0,000 go +30,000 B 2,000 B )
Hanpsa>eHue 1 gnga Al2
F5.53 OTobparkaemoe Ot 0,000 go +30,000 B 2,000 B )
HanpsaxeHue 1 gnga Al2
F5.54 N3mepeHHoe Ot 0,000 go +30,000 B 8,000 B o
Hanpsa>eHue 2 gnqa Al2
F5.55 OTobparkaeMmoe Ot 0,000 go +30,000 B 8,000 B )
Hanpsa>eHue 2 gnqa Al2
F6 Npynna napamMeTpoB penenHbIX 1 LMPPOBOro BbIXOAOB
F6.01 ®yHKuUMa Bbixoga Y1 0-63 1 )
0O: He aKTUBEH
1: pabota
2: o6Hapy>KeHue ypoBHSA YacToTbl FDT1
3: 06Hapy>KeHue ypoBH4A YacToTbl FDT2
4: NnpepgBapuUTE/IbHOE OMOBELLEHME O NeperpysKe
5: nHAWKaLMSA MOHMKXEHHOIO HaMpsHKeHUa
6: OCTaHOB MO BHELUHEMY OTKasy
7: BOCTUTHYT BEPXHUI NMpenen 4acToTbl
8: LOCTUMHYT HUXKHWUW Npeaen 4actoTbl
9: paboTa Ha HyNeBOM CKOPOCTU
15: roToB K pa6ote
16: BbIXOQHOW CUIHan oTkasa
19: orpaHMYeHME KPYTALLErO MOMEHTA
20: HanpaBneHue BpawleHnda
22: AOCTMXKEHME 3aaHHOM YacTOTbl
24: OTCYTCTBME HarpysKu
25: HyneBoM TOK
26: AOCTUIHYT NPOU3BOSIbHbBIN TOK 1
27: BOCTUTHYT MPOU3BOJIbHbIN TOK 2
28: pocTUrHyTa NpeaernbHasa TeMrnepaTtypa Moaynsa
29: NpeBblLUEH BbIXOOHOM TOK
31: npeaBapUTENbHOE OMOBELLEHME O NeperpyskKe
aBurartensa
34: [OCTUIHYTO 3aaHHOe BpeMs paboTbl
35: Al>Al2
37: BOCTUMHYTO NpeaenbHoe BpeMsa paboThl
F6.02 DyHKuma Bbixoga RO1 16 )
F6.03 DyHKuMaA BbiIxoga RO2 1 @)
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F6.04 HacTtpomnka akTMBHOIO Ounanas3oH HacTpomnkm: 0x0000-0x0007 OBonyHasa 0x0000 @)
COCTOAHMA BbIXOAa HacTpowmKa:
0: aKTUBHO NpU 3aMblKaHUN
1: aKTUBHO NMpw pa3MbiKaHUU
Pazpsapn eanHuL
But 0-2: Y1, RO1, RO2
Paspan necaTkoB: pe3eps
F6.05 BpeMsa 3agepXXKn gna 0,0-3600,0 c 0,0c O
Bbixoga Y1
F6.06 BpemMsa 3agepXXkun gna 0,0-3600,0 c 0,0c O
Bbixoga ROI1
F6.07 BpemMsa 3agepXXkun gna 0,0-3600,0 c 0,0c O
Bbixoga RO2
F6.08 DyHKuUMa Bbixoga AO1 0: He aKTUBEH 0] )
1: paboyan yactoTa (oT O 4O MaKC. YacToThbl)
2: ycTaBKa YacTtoTbl (0T O O MaKC. YacToThbl)
3: ycTaBKa 4YacToTbl (Mocne pasroHa M TOpMOXXeHus) (oT
O [O MaKc. YacToThbl)
4: BbIXOf4Has CKOpocTb (0T O A0 MaKcC. 4acToTbl)
5: BbIXogHOM TOK (0T O 0 2-KpaTHOro HOMUHANIbHOIO
TOKa
6: BbIxogHoOM TOK 2 (0T O g0 2-KpaTHOro HOMMHANbHOIO
ToKa gBuraTtens)
7: BbIXOAHOM KPYyTALLMNA MOMEHT (abcontoTHoe
3HayeHwue) (o1 O fo 3-KpaTHOro HOMUHAaNbHOIO
KPYTSLLEro MOMeHTa ABuUraTens)
8: BbIxogHadA MoLHOCTb (0T O o0 2-KpaTHOM
HOMMUHaNbHOM MOLLIHOCTW ABUraTens)
9: BbIxogHOe Hanps>eHue (oT 0 go 1,2-KpaTHoro
HOMMHANbLHOIO HaNpPs)XeHUsA npeobpasoBaTtens
Y4acToTbl)
10: HanpshkeHue WunHbl (0-1000 B)
1n: Al
12: Al2
F6.09 DyHKuMa BbiIxoga A02 0] )
F6.12 KoadpoduumeHTt Ot -100,0 oo 100,0 0,0 % L
KOppeKLMn cMeLLeHnsa
Hyns AOT
F6.13 KoadduumeHT ycunenus | OT -10,00 go +10,00 1,00 )
AO1
F6.14 KoadduumeHT Ot -100,0 #o 100,0 0,0% O
KOPPEKLUU CMeLLeHMns
Hyna AO2
F6.15 KoadduumeHT ycuneHua |OT -10,00 go +10,00 1,00 @)
AO2
Fe6.19 LLInprHa obHapy>keHUsa 0,0-100,0 % 50 % O
yacTtoTbl (FAR)
F6.20 YpoBeHb FDT1 0,00 Iy - FO.07 50,00 I'y, )
F6.21 Mctepesunc FDTI 0,0-100,0 % 50 % O
F6.22 YpoBeHb FDT2 0,00 Iy - FO.07 25,00 'y, )
F6.23 Mnctepesunc FDT2 0,0-100,0 % 50% O
F6.24 N3MepeHHoe OT 0,000 pgo +30 000 B 2,000B )
HanpsaxeHue 1 gna AOT
F6.25 OTobparkaemoe Ot 0,000 fo +30 000 B 2,000 B )
Hanps>keHune 1 ana AO1
F6.26 N3mepeHHOe Ot 0,000 o +30 000 B 8,000 B o
Hanpsh>keHue 2 ansa AOT
F6.27 OTob6parkaeMoe Ot 0,000 po +30 000 B 8,000 B @)
HanpseHue 2 ana A0l
F6.28 N3mepeHHOe Ot 0,000 go +30 000 B 2,000 B )
Hanps>eHue 1 ana A02
F6.29 OTo6parkaeMoe Ot 0,000 po +30 000 B 2,000 B @)
Hanpsa>eHue 1 gna A02
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F6.30 N3mepeHHoe OT1 0,000 no +30 000 B 8,000 B o
Hanps»eHue 2 ana A02
F6.31 OTo6parkaeMoe OT1 0,000 oo +30 000 B 8,000 B o
Hanps»eHue 2 ana A02
F7 N'pynna ¢yHKUMIA NaHenm ynpasneHus
F7.00 Maponb nonb3oBaTens 0000: 6e3 naponga Opyroe: 3aliMTa NaponemM 0000
F7.01 DYHKLMA 6BTOKUPOBKU 0: 6e3 6IOKUPOBKM 0 )
KHOMOK 1: nonHas 61oKMpoBKa
2: peseps
3: nonHaga 6/10KUPOBKaA, KpoMe KHomnkn PRG
(MporpammMmposaHmne)/SHIFT (MepeknoveHue)
4: nonHasa 6NMoKUpPoOBKa, KpoMe kKHornok RUN (Pa6oTa)
n STOP (OcTaHoB)
F7.02 Bbi6op dyHKLMIN O: TONYKOBbIV PEXUM 0 )
KHOMku MF 1: ocTaHOB BbIGerom
(MHOrodyHKUMOHaNbHaa |2: 6bICTPbINM OCTAaHOB
KHOMKa) 3. nepeksoveHmne HarnpasieHUsa BpaLlleHns
4: cOPOC PYHHOro M3MEHEHMS HacTPoeK
F7.03 HacTponka 3awmThbl 0: nepe3anucb paspelueHa 0] o
napamMmeTpoB 1: nepe3anucb 3anpeLlieHa 3a ncknodeHmne FO.05 n
F7.03
2: nepesanucb 3anpeLleHa 3a ucknwoveHune F7.03
F7.04 KonupoBaHue O: HeT (0] ®
napameTpoB 1: BbIrpy3Ka napameTpoB
2. 3arpy3sKa Bcex napamMeTposB
3:3arpy3kKa napaMeTpoB (3a UCK/ToYeHWe NapaMeTpoB
nBuratens)
F7.05 Bbi6op napameTpa OwnanasoH HacTpomku: ot 0x0007 po OxFFFF(3FFF) 0x0017 )
nng oTobpaxeHUs B BuTt OO: BbIXOOQHaA YacToTa
COCTOSIHUW PaboThl 1 (ropuUT MHAMKaTOP YacToThl, My)
BuT O1: ycTaBKa YacTtoTbl MT (MUraet MHAMKaTop
yacToThl, 'u)
BuT 02: HanpsaXeHWe WWHbI (FOPUT MHAUKATOP
HanpsaXeHus, B)
BuT 03: BbIXOQHOE HanpshxeHue (ropUT UHJMKaTop
HanpsaXeHus, B)
BuUT 04: BbIXOOHOM TOK (FOPUT UHOMKATOP TOKa, A)
BuT 05: paboyasa cKOpoCTb (FOPUT MHOAUKATOP
CKOPOCTU BpaLleHus, 06/MuH)
BuT 06: BbIXOAHAas MOLLHOCTb (FOPUT MHAMKATOP %)
BuUT 07: BbIXOOHOW KPYTALMIA MOMEHT (ropuUTt
MHOUMKaTop %)
BuT 08: HacTpomnka MNAO-perynartopa (Muraet
MHOUMKaTop %)
BuT 09: o6paTHag ceasb MNN-perynartopa (roput
MHOUMKaTop %)
BuT 10: cocTosiHMe BXoaoB
BuT 11: cocToaHMe BbIXOO0B
BuUT 12: ycTaBKa KpyTAaLlero MoMeHTa (roput
MHOMKaTop %) BT 13: HoMep TekyLero cermeHTa MK
BuUT 14: ycTaBKa CKOpOCTU
BuT 15: peseps
F7.06 Bbi6op napamMeTpa LOuana3oH HacTponku: ot 0x0000 go 0xO00F 0x0000 )
nng oTobpaxkeHUs B BuT 00: aHanoroBoe 3Ha4YeHue All (ropUT MHAMKaTop
COCTOSIHUW PaboTbl 2 HanpskeHusa, B)
BuT O1: aHanoroBoe 3HauyeHue Al2 (ropuUT MHAMKaTOpP
Hanpsa>eHus, B)
BuTt 02-15: pe3eps
F7.07 Bbi6op napamMeTpoB AHanormn4yHo F7.05 0x0003 o
ONa oToBparkeHUs B
COCTOSIHUM OCTaHOBa
F7.08 Bbi6op GYyHKUMM KHOMKU | O: AeNCTBUTENbHO TOMIbKO AN MECTHOIO peXxxuma 3 )
STOP (OcTaHoB) 1: BeNCTBUTENbHO O/19 MECTHOIo U AUCTaHLMOHHOIO
pexxnma
2: eNCTBUTENbHO A1 MECTHOIO pPeXmnma u ans
ynpasfieHUs C MOMOLLbIO MPOM. MPOTOKo1a
3: AeNCTBUTENBbHO AJ151 BCEX PEXMMOB yNpaBlieHus
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F8 Npynna paclumpeHHbIX GYHKLUNA

F8.00 YacToTa npu pa6oTte B OT 0,10 'y 0o MaKc. BbIxogHOM YacToTbl (FO.07) 5,00 Iy, )
TONMYKOBOM pexxmme
F8.01 Bpemsa pasroHa B 0,0-6500,0 c 20,0 c O
TONMYKOBOM pexmnme
F8.02 BpemMa TOpMOXKeHus B 0,0-6500,0 c 20,0 c O
TONMYKOBOM pexxmme
F8.03 Pe3eps - - L]
F8.04 Bpemsa pasroHa 2 0,0-6500,0 c CornacHo )
mogenu
F8.05 BpemMa TopMoXKeHus 2 0,0-6500,0 c CornacHo )
mogenu
F8.06 Bpemqa pasroHa 3 0,0-6500,0 c CornacHo )
mopenu
F8.07 BpemMa TopMoxkeHuna 3 0,0-6500,0 ¢ CornacHo )
mMoaenu
F8.08 Bpemsa pasroHa 4 0,0-6500,0 ¢ CornacHo O
mMogenu
F8.09 Bpemsa TopMoxKeHuUsa 4 0,0-6500,0 ¢ CornacHo @)
mogenu
F8.10 Pe3oHaHcHaga vacTtoTa 1 Ot 0,00 Ny, 4o MaKc. BbixogHoOM YacTtoTbl (FO.07) 0,00 I'y, @)
F8.1 Ounana3oH pe3oHaHcHon | Ot 0,00 Ny fo MaKc. BbIxogHOM YacTtoTbl (FO.07) 0,00 'y @)
yacToTbl 1
F8.12 Pe3oHaHCcHaga 4YacToTa 2 Ot 0,00 Iy, 4o MaKc. BbixogHoM YacTtoTbl (FO.07) 0,00 I'y, O
F8.13 Ounana3oH pe3oHaHcHom | OT 0,00 Ny go MakKc. BbiIxogHOM YacToThbl (FO.07) 0,00 Ny O
4yacToTbl 2
F8.14 Pe3oHaHcHag yacToTa 3 OT 0,00 Iy, 4o MakKc. BbixogHoOM YacToTbl (FO.07) 0,00 'y )
F8.15 Ounana3oH pe3oHaHcHom | Ot 0,00 Ny go Makc. BbiIxogHoM YactoTbl (FO.07) 0,00 'y, )
4acToTbl 3
F8.16 HanpsaykeHune 650-800 B (cepusa 380 B) 720 B )
cpabaTbiBaHUSA 320-380 B (cepwusa 230 B) (cepuna 380 B)
TOPMO3HOIro Moayns 360 B
(cepusa 230 B)
F8.17 OuHamMmnyeckoe O: 3anpeLweHo 0 @)
TOPMOXKEHMUe 1: paspelueHo
F8.18 KoadduumeHT 0,0-100,0 % 80,0 % )
SHepronoTpebneHmna npm
TOPMOXKEHUU
F8.19 MpepenbHoe paboyee 0,00-300,00 I'y, 0,50 'y @)
3Ha4yeHue HyneBomn
4acToTbl
F8.20 YcTaBKa 06Hapy)XeHus 0,0-300,0 % 50% O
HyfeBOro Toka
F8.21 BpemMa 3agep)Ku 0,00-600,00 c 0,10 c @)
OBHapy>XeHWUs Hy/neBoro
TOKa
F8.22 YcTaBka npeBblLlleHNd 0,0-300,0 % 200,0 % )
BbIXOOHOIO TOKa
F8.23 BpemMsa 3apep)kKu 0,00-600,00 ¢ 0,00 c O
OBHapy>keHud
npeBbILLUEeHUNS BbIXOOHOMO
TOKa
F8.24 3HadeHue obHapy>keHusa |0,0-300,0 % 100,0 % )
TOKa 1
F8.25 AMNnnTyna obHapyxeHmsa | 0,0-300,0 % 0,0 % o
TOKa 1
F8.26 3HadeHue obHapy>xeHusa |0,0-300,0 % 100,0 % o
TOKa 2
F8.27 AMNNuTyaa o6Hapy>keHuma | 0,0-300,0 % 0,0 % @)
TOKa 2
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F8.28 MpepenbHaga 0-100 °C 75 °C )
TeMnepaTtypa Moayns

F8.29 ABTOMaTU4yeckKoe 0: paboTa B aBTOMaTUYECKOM pexxume (0] )
ynpaBneHue paboTtomn 1: BEHTUNATOP NpofoSIXKaeT paboTaTb NpPU BKIKOHEHUU
BeHTUNATOpPa nuUTaHuUa

F8.31 DYHKLMA 3alLUNTbI OT O: oTKNtoYeHa 1 )
HenpegHaMepeHHoro 1: BKNtoUeHa
3anycka

F8.32 CUeTUMK BpeMeHM O: BbIK/tOYEH (o] )

1: BKIOYEH

F8.33 BpeMsa paboTbl 0,0-6500,0 MUH 0,0 MUH O

F8.34 MpepenbHoe BpeMqa 0,0-6500,0 MUH 0,0 MUH O
paboTbl (Mcnonb3yeTca
pene RO)

F8.35 Mepes3anyck nocrne c6od O: BbIKMtOYEeHa 0] )
nUTaHUS 1: BKNtoYeHa

F8.36 BpemMsa 3agep)XKu 0,0-10,0 c 0,0c O
nepesanycka nocne cbos
nUTaHUS

F8.37 YcTaBKa 4acToTbl HUXKE 0: paboTa Ha HMXKHeN npefenbHOM YacToTe (0] )
HWXKHero npegena B 1: ocTaHOB nocre 3amMeasieHns
peXxmume perynmpoBaHus
4acToThI

F8.38 TONMUYKOBBIN PEXUM O: BbIK/tOYEeHa 1 )

1: BKNtOUEHa

F9 Npynna NMUA-perynupoBaHusa

F9.00 KaHan 3agaHua onopHon | O: undpoBasa ycTaBka 1 )
4acToThl 1 Al
2: Al2
3: pesepB
4: pe3eps
5: peseps
6: MHOrocTyneH4yaToe 3agaHue 4acToThbl
F9.01 Bbi6op kaHana o6paTtHon | 0: All 1 )
CBA3U 1. AlI2
2: pe3eps
3 AT+ AI2
4: Al - AI2
5: MIN (A, Al2)
6: MAX (A, Al2)
7: pe3eps
8: pe3eps
F9.02 LindpoBaa yctaBka 0,0-100,0 % 50,0 % O
F9.03 MponopuMoHanbHbIN 0,0-100,0 20,0 O
KO3 DPULMEHT yCUNEeHUs
Kp
F9.04 MHTerpanbHbin 0,01-10,00 2,00 )
KO3PDPULMEHT yCUneHus
F9.05 OundodepeHumanbHbIn 0,000-10,000 0,000 )
KO3PDULMEHT yCUneHumsa
F9.06 Mepwuop namepeHuda 0,01-50,00 c 0,50 c o
F9.07 3apaHHoOe BpeMsa 0,00-650,00 c 0,00 c )
N3MeHeHusa
F9.08 Bpemsa punbrpaummn 0,00-60,00 ¢ 0,00 c @)
o6paTHOI cBA3M
F9.09 Bpemsa punbrpaumnmn 0,00-60,00 c 0,00c o
BbIXOQHOIO CUrHana
F9.10 MpepenbHoe oTKNoHeHMe |0,0-100,0 % 0,0 % O
Fom OunddepeHumanbHoe 0,0-100,0 % 0,10 % O
orpaHuyeHumne
F9.12 MakKc. nonoXxuTtenbHoe 0,0-100,0 % 1,00 % @)

OTKNTOHEeHNne Mexxny
AByM4A BbIXOOHbIMU
CUrHanamMmm
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F9.13 Makc. oTpuuartenibHoe 0,0-100,0 % 1,00 % )
OTK/IOHEHUE Mexay
0BYMS BbIXOOHbIMU

cUrHanamm
F9.14 Bbi6op o6paTHOro 0: BbIXOOHOMW CUTMHas 3aMKHYTOIo KOHTypa (0] )
HanpaB/ieHWa BpalleHUda | oTpuuaTenbHbIl, Npeobpa3oBaTenb YacToTbl paboTaeT
B 32aBUCUMOCTU OT Ha HUXKHEM npepaere 4acToThl.
MONSAPHOCTMN CUrHana 1: BbIXOAHOW CUIHa 3aMKHYTOro KOHTypa
Ha BbIXxoAe 3aMKHYTOro oTpuuaTeNnbHbIW, MpeobpasoBaTesib YacToThbl BpallaeT
KOHTypa yrnpaBneHusa nBuratesnib B 06paTHOM HarnpaBneHuu.
F9.15 XapaKTepUCTUKn 0: npsaiMoe HanpaBneHue (0] )
perynmpoBaHug 1: o6paTHOEe HanpaBneHne
3aMKHYTOIO KOHTypa
F9.16 XapaKTepUCTUKm 0: ocTaHOBKa UHTErpasibHOro perynmpoBaHusa rnocne 0 o
MHTerpasbHOro OOCTUMXKEHUA BEPXHEro U HUXKHEro npeaenoB YacToTbl
perynmpoBaHusa 1: NpofonMKeHne NCNofb30BaHUA UHTErPaSIbHOMo

perynnpoBaHua nocne AoCTmxeHmnd BepxHero 1
HWXXHero npenesioB 4acTtoTbl

F9.23 MpenBapuTenbHoO 0,0-100,0 % 0,0 % O
3agaHHoe Ha4vanbHoe
3HavyeHue B 3aMKHYTOM
KOHType

F9o.24 MpepBapuUTenbHO 0,00-650,00 c 0,00 c ©
3agaHHoe BpemM4a
YOEPXaHUSA UCXOOHOIo

3HayeHusa
F9.25 3agaHHbIM gnanasoH 0-65 535 1000 )
obpaTHOM cBA3U
F9.26 3HayeHUe obHapy>keHua |0,0-100,0 % 0,0 % O
notepu o6paTHOM CBA3U
F9.27 Bpemsa obHapyeHus 0,0-20,0 ¢ 0,0 O
notepu o6paTHOM CBA3U
F9.28 PexxnmM paboTbl C 0: HUKaKUX OeNCTBUM MOocC/ie OCTaHOBA 0] )
3aMKHYTbIM KOHTYPOM 1: BblUMCNEHWSA Mocne ocTaHoBa
F9.29 Bbi6op anbtepHaTMBHOro |0: umdppoBas ycTaBKa (0] @)
KaHana npu pabote ¢ 1 Al
3aMKHYTbIM KOHTYpPOM 2: Al2
3: pe3epB
4: pe3seps
F9.30 HacTtporka pyHKuUM O: BbIK/toYeHa (0] )
CraLlero pexmma 1: BK/IIOYEHa
F9.31 YacToTa nepexona B 0,00 'y - FO.07 0,00 I'y, @)
CAALWMN PEXUM
F9.32 3apepykKa nepexoga B 0,0-6500,0 ¢ 0,0c O
CNALLNN PEXUM
F9.33 YacToTa Bbixoga u3 0,0-100,0 % 0,0 % @)
CNSLWEero peXxmma
F9.34 Ownana3oH BpeMeHU 0,0-6500,0 ¢ 0,0c O
BbIXO4a U3 cnswero
pexxmma
FA Mpynna ynpaBneHus ¢ nomMoLubio npoctoro MNJIK n MHoroctyneH4yaToro perysiupoBaHuUsi CKOPOCTU
FA.OO Bbi6op pexunma Bce: peXxnM ynpasneHuna ¢ nomMoLubio npoctoro MJIK 0x0000 )
yrnpasreHus ¢ nomMolblo | 0: ocTaHOB NOcne O4HOro LMKna
npoctoro MJ1K 1: coxpaHeHue KOHEeYHOro 3Ha4YeHMa Nocne ogHoro
umKna

2: HenpepbIBHbIN LMK

Pa3psan AecATKOB: COXpaHeHMe Ha BpeMsa NpocTos
0: 6e3 coxpaHeHus
1: 3aNOMUHaTb YacToTy Ha BpeMs NpocTos

Paspsap, coTeH: coxpaHeHue nocre oTKIYeHUs
NMNTaHUNA

0: 6e3 coxpaHeHusa

1: 3anoMunHaTb 4acCTOTy nocrne OoTKN4YeHUda NTaHnA

Pa3psap Tbicay: BbIGop eANHULbI UISMEePeHUA BpeMeHU
0: ceKyHAbl
1: MUHYTbI
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FA.O1 3T1an 1. HacTtpomnka Ounanas3oH HacTpomnkm: oT 0x0000 go 0x0315 0x0000 )
Pa3psan eagMHUL: UICTOYHUK YacTOTbI
0: MHOrocTyneH4aTasa 4acTtoTa
1-5: 3ape3sepBunpoBaHoO
Pa3psapg gecaTkoB: HanpaBneHue BpalleHunsa
O: BpalweHue B NpaAMOM HanpasfieHUn
1: BpaweHue B 06paTHOM HanpaBneHumn
Pa3psig coTeH: BpeMs pa3roHa 1 3aMeasieHus
0: BpeMg pasroHa v TopMoxxeHusa 1
1: BpeMa pasroHa 1 TOpMOXeHua 2
2: BpeM4a pasroHa  TOpMoXeHua 3
3. BpeM4a pasroHa  TOPMOXeHUA 4
FA.02 Otan 1. BbinonHeHne 0,0-6500,0 20,0 O
FA.03 3T1an 2. HacTtponka AHanorn4yHo FAO1 0x0000 )
FA.04 OT1an 2. BbinonHeHune 0,0-6500,0 20,0 )
FA.O5 |3ran 3. HacTpoiika AHanoruuHo FAO1 0x0000 )
FA.O6 OT1an 3. BbinonHeHue 0,0-6500,0 20,0 )
FA.07 dtan 4. Hactpowka AHanorn4Ho FAOI 0x0000 )
FA.08 OTan 4. BoinonHeHWe 0,0-6500,0 20,0 O
FA.09 3tan 5. HacTtpomka AHanorundHo FAO1 0x0000 o
FA.10 OTan 5. BbinonHeHue 0,0-6500,0 20,0 O
FAN 3Tan 6. HacTponka AHanormnyHo FAO1 0x0000 )
FA.12 OTan 6. BoinonHeHme 0,0-6500,0 20,0 O
FA13 3T1an 7. Hactpomka AHanornyHo FAO1 0x0000 )
FA.14 O1an 7. BoinonHeHue 0,0-6500,0 20,0 )
FA.15 3tan 8. HacTtpouka AHanorn4Ho FAO1 0x0000 o
FA16 |3Tan 8. BbinonHeHMWe 0,0-6500,0 20,0 o
FA.17 3tan 9. HacTpowka AHanornyHo FAO1 0x0000 )
FA.18 OT1an 9. BoinonHeHMe 0,0-6500,0 20,0 O
FA.19 3tan 10. Hactponka AHanorun4yHo FAO1 0x0000 o
FA.20 31an 10. BbinonHeHue 0,0-6500,0 20,0 @)
FA.21 3T1an 1. HacTpomka AHanormn4yHo FAOI1 0x0000 )
FA.22 O1an 11. BbinonHeHne 0,0-6500,0 20,0 O
FA.23 3T1an 12. Hactpomka AHanormnyHo FAOI1 0x0000 )
FA.24 3T1an 12. BoinonHeHue 0,0-6500,0 20,0 )
FA.25 3T1an 13. HacTtpomnka AHanornyHo FAO1 0x0000 )
FA26 |3Tan 13. BbinonHeHue 0,0-6500,0 20,0 o
FA.27 3tan 14. HacTtpomka AHanornyHo FAO1 0x0000 )
FA.28 O1an 14. BoinonHeHne 0,0-6500,0 20,0 @)
FA.29 3T1an 15. HacTtpomka AHanorunyHo FAO1 0x0000 )
FA.30 3T1an 15. BoinonHeHMe 0,0-6500,0 20,0 @)
FA.31 MHoroctyneH4aTadqa OT1-100,0 0o 100, 0 % 0,0 % @)
vactoTtal
FA.32 MHoroctyneH4aTadq OT1-100,0 0o 100, 0 % 0,0 % @)
yacToTa 2
FA.33 MHoroctyneH4yaTadq OT1-100,0 0o 100, 0 % 0,0 % @)
yacTtoTta 3
FA.34 MHoroctyneH4aTadq OT-100,0 po 100, 0 % 0,0 % )
yacTtoTa 4
FA.35 MHoroctyneH4aTadq OT-100,0 po 100, 0 % 0,0 % o
yacTtoTta 5
FA.36 MHorocTtyneH4yaTadq OT-100,0 po 100, 0 % 0,0 % o
YyacToTa 6
FA.37 MHorocTtyneH4aTadq OT1-100,0 0o 100, 0 % 0,0 % @)
yactota 7
FA.38 MHorocTyneH4aTas OT1-100,0 0o 100, 0 % 0,0 % @)
YyacTtoTa 8




Mpeo6pasoBaTenb YactoTbl NVF2G Tmn S

MapameTtp | Ha3BaHue

| OnucaHue napaMeTpa

| Mo ymon4yaHuio | ATpUGyT

FA.39 MHoroctyneH4aTtasa OT-100,0 oo 100, 0 % 0,0 % o
yacTtoTta 9
FA.40 MHoroctyneH4aTtasa OT-100,0 0o 100, 0 % 0,0 % o
yacTtoTta 10
FA.41 MHoroctyneH4aTtaqa OT1-100,0 0o 100, 0 % 0,0 % O
yactoTta 11
FA.42 MHoroctyneH4aTas OT1-100,0 0o 100, 0 % 0,0 % O
yacTtoTa 12
FA.43 MHoroctyneH4aTas OT1-100,0 0o 100, 0 % 0,0 % O
yacroTta 13
FA.44 MHoroctyneH4aTas OT1-100,0 0o 100, 0 % 0,0 % O
yacTtoTa 14
FA.45 MHoroctyneH4aTadq OT1-100,0 0o 100, 0 % 0,0 % O
yacTtoTta 15
Fb Fpynna napamMeTpoB nocnepoBaTe/ibHOW Nepeaaym AaHHbIX
Fb.00 JTokanbHbIN agpec 1247 )
Fb.O1 CKopocCTb Nepegaymn 0: 2400 6uT/c 2 o
OaHHbIX 1: 4800 6uT/c
2: 9600 6uT/C
3:19 200 6uT/Cc
4:38 400 6uT/c
Fb.02 MpoBepka Ha YeTHOCTb 0: HEeT NpoBepPKU Ha YeTHOCTb (8-N-2) gna RTU 12 o
1: npoBepKa Ha HedeTHOCTb (8-O-1) ona RTU
2: npoBepkKa Ha YeTHoCTb (8-E-1) gna RTU
3: HET NpPoBepPKM Ha YeTHocTb (7-N-2) ana RTU
4: NpoBepKa Ha HeveTHocTb (7-O-1) gna RTU
5: npoBepka Ha YeTHocTb (7-E-1) gna RTU
6: HET NPOBEPKM Ha YeTHOCTb (8-N-2) ana ASCII
7: NpoBepKa Ha HeveTHocCTb (8-0O-1) ana ASCII
8: NnpoBepkKa Ha YeTHocTb (8-E-1) gna ASCII
9: HeT NpPoBepPKM Ha YeTHocTb (7-N-2) gna ASCII
10: npoBepkKa Ha HeveTHoCTb (7-O-1) ana ASCII
11: npoBepka Ha YeTHocTb (7-E-1) gna ASCII
12: HeT NpoBepKM Ha YeTHocTb (8-N-1) gna RTU
Fb.03 Tanun-ayT npu nepenade 0-200 mc 5Mc )
OaHHbIX
Fb.04 BpemM4a BbiBOga oTKasa 0,0-100,0 ¢ 0,0c O
rno TanMm-ayTy nepepauym
DaHHbIX
Fb.05 O6paboTka ownbok Npu | 0: aBapUMHbIXA CUFHaM U OCTaHOB Bbi6erom 1 )
nepepayve gaHHbIX 1: 6e3 aBapUMHOIro CUrHana, NpoaomKeHne paboTol
2: 6e3 aBapUMHOIro CUrHasna, oOCTaHOB B COOTBETCTBUM
C PEXXMMOM OCTaHOBaA (TO/IbKO B PEXXUME yrnpaBlieHUs
C MOMOLLbIO MPOM. MPOTOKO/a)
3: 6e3 aBapUMHOIro CUrHasna, oCTaHOB B COOTBETCTBUM
C PEXXMMOM OCTaHOBa (BO BCEX peXMMaX yrpaBrneHus)
Fb.06 Bbi6op oencrteusa npm 0: OTBET Ha onepauuto 3anmcu (NpeobpasoBaTenb 1 )
ob6paboTke Nepenauun 4acToTbl pearnpyeT Ha KOMaHabl 3aNMcK BegyLlero
OaHHbIX YCTPOWCTBA)
1: 6e3 oTBETa Ha onepauuto 3anmcu (NpeobpasoBaTesb
4aCTOTbl OTBEYAET TOJNIbKO Ha KOMaHAY YTEHUS
BeayLLero yCTpomCcTBa, HO HE OTBEYaEeT Ha KOMaHAay
3anuvcun; No3BogeT NOBbICUTb 3PPEKTUBHOCTb
rnepepayv gaHHbIX)
FC Npynna 3ape3epBUpoOBaHHbIX MapaMeTpoB
FC.00 Peseps o
Fd lpynna napaMeTpoB oTo6pa)keHusa cocToaHus
Fd.00 YcTaBKa OCHOBHOM Ot 0,00 go +600,00 I'y, 0,00 Iy, ®
YacToThbI
Fd.Ol YcTaBKa Ot 0,00 po +600,00 I'y, 0,00 Iy, o
BCMoMoraTesibHoM
YacToThI
Fd.02 YcTaBKa 4acToTbl Ot 0,00 po +600,00 I'y, 0,00 I'y, L
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Fd.03 KomaHpa 3apaHus Ot 0,00 go +600,00 'y 0,00 'y ®
YacToThbl (Mocne pasroHa um
3amMepaneHums)

Fd.04 3agaHHbIN KPYTALLMIN OT -300,0 go +300,0 % (OTHOCUTENbHO HOMUHAIbHOTO 0,0 % L]
MOMEHT KPYTSLLEro MOMeHTa ABuUraTend)

Fd.05 BbixogHas YacToTa OT 0,00 po +600,00 'y 0,00 'y L]

Fd.06 BbixogHoe Hanpsi)KeHune 0-480 B 1 ®

Fd.07 BbIXxogHOM TOK 0,0-3000,0 A (oTHocuTenbHO 0,0-3,0 le) 0,0A ®

Fd.o8 Pa6ouasa ckopocTb 0-60000 06/MUH 0 06/MUH ®

Fd.09 BbIXOQHOM KpyTALLUUMN OT1 -300,0 po +300,0 % (OTHOCUTENBbHO YOBOEHHOIO 0,0 % ®
MOMEHT HOMMUHaNbHOIo KPYTALLEro MOMEHTa ABuUraTens)

Fd.10 Bbixop koHTponiepa ASR | Ot -300,0 po +300,0 % (0THOCUTENbHO YOBOEHHOIO 0,0% ®

HOMMUHaNbHOIo KPYTALLEro MOMEHTa ABUraTesns)

Fd.l ToK KpyTaLwero MoMmeHTa | OT-300,0 po +300,0 % 0,0 % L]

Fd.12 TOK MarHMTHOro NoToka 0-100,0 % 0,0 % L

Fd.13 MoOLLHOCTb ABUraTens 0,0-2000,0 kBT 0,1 KBT ®

Fd.14 PacyeTHaqa yacToTa OT -300,00 go +300,00 'y 0,00 Iy, L4
aosuraTtensa

Fd.15 MN3MepeHHaqa YacToTa OT -300,00 pgo +300,00 I'y, 0,00 I'y, ®
nBuratensa

Fd.16 HanpshkeHWe WnHbI 0-800 B (o] ®
MOCTOAHHOIO TOKa

Fd.17 CocTosiHMe paboThbl OuanasoH HacTpomku: ot 0x0000 go OxFFFF 0x0000 ®
npeo6pasoBaTend BuT O: 3anyck/ocTaHOB
YacToThl BuT 1: paboTa B npsiMoM/o6paTHOM HarpasieHUmn

BuUT 2: paboTa Ha HyNeBOW CKOPOCTH

BuT 3: BbinonHAeTCca pa3roH

BUT 4: BbiInonHAeTCA TOPMOXKeHne

BuT 5: paboTa ¢ MOCTOAHHOM CKOPOCTbIO

BuT 6: NnpeaBapuTenibHoe HaMarHu4YMBaHue

BuT 7: aBTOMPOroH

BuT 8: 3awwmTa oT onpoKuabiBaHUS NpU Neperpyske
rno ToKy

BuT 9: 3aluMTbl OT ONPOKUAObIBAHUS MPW NOBbILLEHHOM
Hanpsi>XeHUM NOCTOSIHHOIo TOoKa

BunT 10: orpaHU4YeHne CKOpoCTU

BuT 11: orpaHU4YeHmne 4acToTbl

BuT 12: 0TKa3 npeobpasoBaTesisa 4acToTbl

BuT 13: noarotoBKa K paboTe 3aBepLueHa

BuT 14: pe3seps

BUT 15: NOHMKeHHOoEe/HopManbHOE HanpsXXeHne

Fd.18 CocTosiHMe UM pPOBbIX Onanas3oH HacTpomku: oT 0x0000 go OxFFFF 0x0000 ®
BXOO0B 0: pa3oOMKHYT

1: 3aMKHYT

Paspsan eanHuu;:

BuTt 0-3: X1-X4
OecaTtnyHbie 3Ha4YeHUs:
But 0: X5

But 1: X6

BuT 2-3: pe3epsB

Fd.19 CocTosiHMe UMb pPOoBbIX OunanasoH HacTpomku: oT 0x0000 go OxFFFF 0x0000 ®
BbIXOO0B O: pa30OMKHYT;

T: 3aMKHYT

Paspsan eanHuUL:
But 3: Y1, RO1, RO2

Pa3psan oecaATKoB: pe3eps

Fd.20 Hanps)keHue All OT1-10,00 po +11,00 B 0,00B L
Fd.21 Hanps)keHune Al2 Ot -10,00 po +11,00 B 0,00B ®
Fd.23 CKOPPEKTUPOBAHHbIN OT-100,00 o 110,00 % 0,00 % L
NPOLLEHTHbIM MoKa3aTesNb
ana Al
Fd.24 CKOPPEKTUPOBAHHbIN OT-100,00 o 110,00 % 0,00 % L]

NPOLEeHTHbIM NMoKa3aTesb
ana Al2
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Fd.26 Bbixog AO1 0,0-100,0 % (OTHOCUTENBHO NPOLLEHTHOro NokasaTena 0,0 % ®
MOJSTHOM LUKanbl)
Fd.27 Bbixog AO2 0,0-100,0 % (oTHOCUTENIbHO NPOLLEHTHOIO NOKa3saTesna 0,0 % ®
MOTHOM LLUKasbl)
Fd.28 3afaHHoe 3HayeHune 0,0-100,0 % (oTHOCUTENIbHO NMPOLLEHTHOrO NOKa3saTenda 0,0 % ®
3aMKHYTOIO KOHTypa MNOJSTHOM LUKasbl)
yrnpaBneHua
Fd.29 O6paTHada cBA3b C 0,0-100,0 % (oTHOCUTENbHO NPOLLEHTHOrO NOKa3aTenga 0,0 % ®
3aMKHYTbIM KOHTYpPOM MOJSTHOM LUKanbl)
Fd.30 OwunbKa B 3aMKHYTOM 0,0-100,0 % (oTHOCUTENbHO MPOLLEHTHOrO NoKa3saTenga 0,0 % ®
KOHType MOJSTHOM LUKanbl)
Fd.31 BbIxof 3aMKHYyTOro 0,0-100,0 % (0OTHOCUTENBbHO NPOLLEHTHOrO NoKasaTenda 0,0 % L
KOHTYpa MOSTHOM LUKanbl)
Fd.33 Homep TekyLuero 0-15 0 ®
cerMeHTa NJ1K
Fd.34 TeMnepaTtypa paguatopa |0,0-200,0 °C 0,0 °C ®
Fd.35 TeMnepaTtypa 1-200 °C 0°C L]
BblINpsaMUTENSA
Fd.36 CyMMapHoe BpeMs 0-65535 4 (Makc. Bpemsa) 0 L]
BKJ/TIOYEHHOIO COCTOSIHUSA
Fd.37 CyMMapHoe Bpems 0-65535 4 (Makc. Bpemsa) (0] L]
HapaboTKn
Fd.38 CyMMapHoe BpeMs 0-65535 4 (Makc. Bpemq) (o] ®
paboTbl BeHTUNATOPA
Fd.39 HoMuHanbHaga MolwHocTb | 0-999,9 KBA (3anaeTca aBTOMaTUYeCKU B 3aBoackue ®
3aBMCUMOCTU OT Mofenu) HacTpPOMKN
Fd.40 HoMunHanbHoe 0-999,9 KBA (3apaeTca aBToMaTU4YeCKU B 3aBoackue ®
Hanps>xeHue 3aBMCUMOCTU OT Mofenn) HacTpPOMKN
Fd.41 HoOMWHaNbHbIN TOK 0-999,9 KBA (3apaeTca aBToMaTU4YeCKU B 3aBogckue ®
3aBUCUMOCTU OT Moaenn) HacTpOMKU
Fd.42 CepUnHbIN HOMEpP Onanas3oH HacTpomku: oT 0x0000 go OxFFFF 0x0205 ®
nsgenvsa
Fd.43 Homep Bepcumn OT1 0,00 po 99,99 3aBoackue ®
NpPOLUINBKN HaCcTpOMKU
Fd.44 Homep Bepcum 0-99,99 3aBoackue ®
NPOLUVBKW Nofb3oBaTens HacTpOMWKM
Fd.45 oo kKoMnuMnaumm 2014-2099 3aBofackue L]
mcxogHoro Koga HaCTPOWKM
Fd.46 OaTta koMmnunaumm 101-1231 3aBoackue L]
mcxopgHoro Koga HaCTPOMKM
Fd.47  |YcTaBKa ckopocTut 0-60 000 06/MUH 0 ®
Fd.48 CyMMapHoe Bpemd 1-65 535 MuH (0] ®
paboTbl
Fd.49 OcTaBlleecs BpeMs 1-65 5354 0] ®
paboTbl
Fd.50 Yron koadpduumeHTa 0,1-20,0 0 L
MOLLHOCTU
Fd.53 Tun GP npeo6pasoBaTtensa [0-3 (0] ®
4acToThbl
Fd.54 Temnepatypa geuratensa |1-200 °C 0°C o
Fd.55 CyMMapHbIn 0-65 535 rpaa. 0 rpag. ®
3MEeKTPUYECKUN Harpes
FE Mpynna ¢pyHKUUN BKIIOYEHUS 3aLLUUT U NpeABapuUTe/IbHOroO onoBeLueHUs
FE.OO DYHKLMSA 3aLLUTbI O: BbIK/tOUEeH 1 )
OBUratena ot neperpysku |1: BKo4veHa
FE.O1 KoadduumeHT ycuneHua |OT 0,20 go 10,00 1,00 ©)
bYHKUUM 3aWLMThI
OBUraTena ot neperpyskmu
FE.02 DyHKLMSA O: BblK/toYeHa (0] ©
npenynpexneHus o 1: BKtoUeHa
neperpyske geuraTtensa
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FE.O3 |KoadpdpuumeHT 20-200 % 80 % o
npenBapuUTENbHOIO
npenynpeXxaeHus o
neperpyske geuratens
FE.O5 KoadpdpuumeHT ycunenma |OT 0 go 100 (O: BbIKOUEH) 1 o
anga GyHKLUUM 3aWmThI
OT ONPOKMAbIBAHUA NMpU
nepeHanpaXXeHum
FE.O6 Hanpsi»keHune 120-150 % 120 % o
cpabaTbiBaHUS 3aLUMTDI
OT OMPOKUAbIBAHUSA NpU
nepeHanps>XeHum
FE.O7 KoadduumeHT ycuneHuma | O: BbiKItOYEH 1 o
GYHKUUM 3aWMTbI OT 1: BKNtoYeH
ornpoKuabiBaHUSA Npu
rneperpysKe no ToKy
FE.O8 Tok cpabaTbiBaHUA 100-200 % 150 % o
3aWmTbl OT
ornpoKuabiBaHUS Npu
neperpysKe no ToKy
FE.09 3aLwmTa oT KOpPOTKOro 0: BbIK/IOUEHA 1 )
3aMbIKaHWsa Npu 1: BKNtoYeHa
BK/TIOUEHUU MUTAHUSA
FE.13 Pa6oTa npu cboe O: BbIK/OYEH 0 )
nuTaHmna 1: BbIGer
2: OCTaHOB C 3aaHHbIM BPEMEHEM TOPMOXKEHUS
FE14 3apeprkka npu cboe 80,0-100,0 % 90,0 % O
MUTaHUSA ANS OLEHKMU
nageHnsa Hanps>KeHua
LWWHbI
FE15 BpemMsa BoccTaHOBNEHUA 0,00-100,00 c 0,50 c O
Hanps>XeHUs WWHbI NpKn
KpaTKoBpeMeHHOM cboe
nUTaHmA
FE.16 AKTMBHaga paboTa npwu 60,0-100,0 % (cTaHOapTHOE HanpsA>XeHMe LWUHbI) 80,0 % )
cboe NuUTaHusa
FE.17 DyHKUMA 3aWwmTbl noTepu | O: BbiktoyeHa 1: BKItoUeHa 0 @)
Harpyskm
FEI8 |YpoBeHb o6HapyxeHus |0,0-100,0 % 10,0 % )
noTepu Harpysku
FE.19 BpeMsa o6Hapy>keHus 0,0-60,0 c 10c o
noTepu Harpysku
FE.20 3HayeHUe obHapyeHuna | 0,0-50,0 % (MakcrManbHasa BbIXxogHada YacToTa) 20,0 % o
rnpeBblLLEeHUA CKOPOCTH
FE.21 BpeMsa o6HapyeHud 0,0-60,0 c (0,0 ¢ He 0BHapPy>KeHO) 10c o
npeBbILLEHUA CKOPOCTHU
FE.22 3HayeHue obHapyeHua | 0,0-50,0 % (MakcrManbHasa BbIxogHasa YacToTa) 20,0 % @)
ypesMepHoro
OTK/IOHEHUS CKOPOCTU
FE.23 BpemMsa o6Hapy»eHusa 0,0-60,0 c (0,0 ¢ He 06HapPy>KeHO) 50c )
ypesMepHoro
OTK/IOHEHUS CKOPOCTU
FE.24 DYHKLMA OBHapY>KeHUA 0: annapaTHoe ob6Hapy)KeHue notepu BxogHoun ¢asbl 1 o
notepu BxogHom dasbl 1: nporpaMMHoe o6HapyXeHue noTepu BxogHou dasbl
2: 6e3 NPOrpaMMHOro 1 annapaTHOro o6Hapy)XeHus
notepw BxogHom ¢dasbl
FE.25 DYHKLMA OBHaPY>KeHUSA 0: 6e3 NporpaMMHOro obHapyXXeHus notTepm 1 )
noTepu BbIxogHoOM ¢asbl BbIXxogHOM da3bl
1: nporpaMMHoe 06HapyXXeHMe NoTepPU BbIXOAHOM
dasbl
FE.26 Bpema aBToMmaTnyeckoro |0-20 0] )
cbpoca oTKaza
FE27 |WHTepsan 0,1-100,0 ¢ 10c o
aBTOMaTUyecKoro cbpoca
OoTKasa
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Bbibop pencrteusa npu
aBTOMaT. cbpoce oTKasa
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0: 6NOKMPOBKa MpPW OTKase BblK/oYeHa 0 )
1: 6NIOKMPOBKa MpU OTKase BKOYEHa

| Mo yMonuyaHuio | ATpnbyT

FE.29

3anucb 06 oTkaszax 1

0-55
0: 6e3 HoMepa oTKasa

ckopocTbio E.OC3

ckopocTbio E.OU3
7: pe3seps

20: pe3epsB

nBuraTtena E.tE

1: neperpy3ka no Toky npu pasroHe E.OC1
2: neperpy3kKa no Toky rnpuv TopmoxxeHnun E.OC2
3: neperpysKa rno Toky npu paboTte ¢ NOCTOAHHOM

4: nepeHanpshkeHue npu pasroHe E.OU1
5: nepeHanpshkeHne rnpu TopmoxkeHnn E.OU2
6: NepeHanpsa)eHue nNpu paboTe C MNOCTOAHHOMN

8: noteps BxogHow ¢pasbl E.SPI

9: noTeps BbixogHoM ¢as3bl E.SPO

10: cpabaTblBaHMe 3alUTbl cuoBoro moaynsa E.FO
11: neperpes paguaTtopa E.OHI

12: neperpes BbinpaMutena E.OH2

13: neperpyska npeobpasoaTtensa YactoTbl E.OL2
14: neperpyska geuratena E.OLI

15: BHewWwHMM oTkas E.EF

16: HencnpaBHocTb EEprom E.EEP

17: owmnbKa nepepayuu gaHHbIxX E.CE

18: HeucnpaBHOCTb KOMMYyTaL MK cunoBomn Lenu E.SHt
19: HencnpaBHOCTb TpaHchopMaTopoB Toka E.ItE

24: own6Ka Npu BbINONTHEHUW aBTOMPOroHa

31: NoHMXXeHHoe Hanpsi>keHne EUv

32: neperpyska 6ydpepHoro UCTo4YHMKa NUTaHma E.OL3
33: KOPOTKOE 3aMblKaHWe aBuraTtena Ha 3emnto EStG
34: MnNynbc BOIHOBOroO Toka ECbC

35: annapaTHaga neperpyska no Toky
npeo6pasoBaTend YyactoTbl Elnv

36: notepa Harpysku E.LL

37: notepa obpatHom ceasu NUO-perynatopa EFbL
38: neperpes asuratens E.OT

42: ype3MepHoe OTK/IOHeHUe ckopocTn EdEvV

43: NnpeBblLeHne CKopocTu aBuratena E.OS

0 O

FE.30

TpeTun (NnocnegHuin)
OTKa3

Hanps»keHune wmnHbl 0,00-655,35 B

0,00 B @)

FE.31

ToK Npu TpeTbeM
(nocnepHeM) oTkase

0,00-655,35 A

0,00 A )

FE.32

YacTtoTa npu TpeTbeM
(nocnepgHeM) oTkase

0,00-655,35 A

0,00 'y )

FE.33

CocTosiHne
npeo6pasosaTtens
4acToTbl MPU TPETbLEM
(nocnepgHeM) oTkase

0-65 535

FE.34

CocTosiHMe BXoQ0B Npu
TpeTbeM (nocnegHeM)
oTKase

0-9999

FE.35

CocTosiHMe BbIXOO0B Npu
TpeTbeM (nocnegHeMm)
oTKase

0-9999

FE.36

3anucb 06 oTKasax 2

0-55

FE.37

3anucb 06 oTKaszax 3

0-55

FE.38

Bbi6op pencrteuda
npu otkase 1

0x0000 - 0%x2222

0: ocTaHOB Bbli6erom

paspsaay eamHuL)

Pas3psan eamHuu: neperpyska gasuratens E.OL1

1 TOpPpMOXeHWne C 3aaHHbIM BpeMeHeM
2: npoaomKeHmne paboTbl

Paspsan necaTkoB: noteps BxogHom ¢dasbl E.SPI
(aHanoruyHo paspsany eonHUL)

Paspap coteH: noTepsa BbixogHoM dasbl E.SPO
(aHanorn4yHo paspsny eomHUL)

Pa3psan Tbicay: BHeWHMM oTkas E.EF (aHanornyHo

0x0000 )
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FE.39 Bbi6op gencrteuda 0x0000 - 0%x2222 0x0000 o
npu oTkase 2 Paspan egnHuUL: oimbkKa nepenaym gaHHbix E.CE
0: BblGer
1: TOpMOXKEHME C 3af,aHHbIM BpeMeHeM
2: npoAo/mKeHmne paboTbl
Paspan necaTkoB: pe3epB
Pa3pspg coTeH: HencnpasHocTb EEPROM E.EEP
O: BbiGer
1: TOpMOXKEHME C 3a0aHHbIM BpeEMEHEM
Paspsapn Tbicau: peseps
FE.40 Bbi6op gencrteuda OT 0x0000 go 0x2222 0x0000 )
npu otTkase 3 Pa3psap eanHunu: noteps Harpysku E.LL
O: BbiGer
1: TOpMOXKEHME C 33aHHbIM BPEMEHEM
2: paboTta Ha 7% OT HOMUHaIbHOM YacToTbl ABUraTend,
aBTOMaTUYECKUIN BO3BPAT MCXOAHOM YacToTe rnocne
BOCCTaHOBJIEHUS Harpy3Ku.
Paspsan necaTkoB: noteps obpaTHom ceasm MNI-
perynaTtopa E.FbL
O: BbiGer
1: TOpMOXKEHME C 3aaHHbIM BPEMEHEM
2: npogomKeHme paboTbl
Paspsapn coTeH: YpesMepHOe OTKIIOHEHME CKOPOCTH
EdEv (aHanorm4Ho paspsay AeCATKOB)
Paspapn Tbicau: Ype3amMepHas CKopocTb aBuratensa E.OS
(aHanorun4Ho paspsany LecaTKoB)
FE.41 Bbi6op gencreusa OT 0x0000 go 0x2222 0x0000 )
npu oTkase 4 Paspsan eouHuL; peseps Pa3psaa 0ecsaTKOB: pe3eps
Paspsapn coTteH: pe3epB Pa3spsag Tbicady: pe3eps
FE.42 Bbi6op gencreuda OT 0x0000 go 0x2222 0x0000 )
Mpu oTkase 5 Paspag eomHuL;: peseps Pa3pag 4ecaTKOB: pe3eps
Paspsapn coTeH: pesepB Pa3psag Tbicauy: pe3eps
FE.43 Bbi6op YacToTbl paboTbl 0-4 0 )
npwv BO3HUKHOBEHUM 0: paboTa Ha Tekyllel paboyen YacToTe
oTKasa 1: paboTa Ha yCTaBKe YacToTbl
2: paboTa Ha BepxHel npegenbHoOM YyacToTe
3: paboTa Ha HMKHeM NpeaenbHoOM YacToTe
4: paboTa Ha YacToTe pPaboTbl NpU OTKase
FE.44 YacToTa paboTbl Npu 0,0-100,0 % (B COOTBETCTBUU C MAaKCUMaAbHOM 10,0 % O
oTKase YyacToTomn)
FE.45 MponopuMoHanbHbIN 0-100 20 )
KO3pPULUMEHT
ycuneHusa Kp 3awmTbioT
ornpoKuabiBaHWMS Npu
reperpysKe no ToKy
FE.46 NHTerpanbHbIN 0-100 10 )
KO3pPULMEHT
ycuneHus Ki 3almTbloT
OrNMpoKuabIBaHWUS Npu
reperpysKe no ToKy
FE.47 Owuana3oH 0,00-50,00 I'y, 2,00 I'y, O
perynupoBaHus
4acToTbl 3aLlUMTbl OT
ornpoKuabiBaHWMS Npu
reperpyske no ToKy
FE.48 Pe3eps - - L]
FE.49 OwuanasoH 0,00-50,00 'y, 5,00 'y o
perynuposaHusa
4acToTbl 3aLWMTbl OT
ornpoKuabiBaHUS Npu
nepeHanpsaXXeHum
FE.50 MponopuMoHanbHbIn 0-100 30 o
KoapPpuUMeHT
ycuneHua Kp 3awmTsl
OT OMPOKUAbIBAHUSA NpU
rnepeHanps>XeHumn




Mpeo6pa3soBaTenb YacToTbl NVF2G TN S

MapameTtp | HasBaHue |Onuca|-me napamMeTpa | Mo ymon4yaHutio | ATpUbyT

FE.51 MHTerpasnbHbIi 0-100 30 )
KoaddUUMeHT Ki 3aLumThl
OT ONpoKMAbiBaHNA NpU
nepeHanpsaXXeHum

FE.52 MponopunoHanbHbIN 0-100 20
Ko3ddUUMEHT Kp 3aLlumnTbl
OT OMPOKUAbIBAHUSA NpU
rnepeHanps>XeHum
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