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PyKOBOﬂ,CTBO Nno aKcnyaraunn I'Ipe/:l,mcnoswe

NMpeaucnoBue

Bnarogapym 3a BblbOp npmBoga nepemeHHoro Toka cepun MD290, paspaboTaHHOro wu
N3roToBNEeHHOro komnaHuen Inovance.

MD290 — 3TO MHOroyHKUMOHanNbHbLIA NPUBOA NEepeMeHHOro Toka obuwero HasHayveHusi. OH
noaaepXuBaeT yrnpaBrneHne HanpshkeHNemM/4acToToM aCMHXPOHHOrO ABUraterns nepemMeHHoro
Toka. OH MOXeT NPMBOAMTL B [OBWKEHWE pa3nuyHoe aBToOMaTU4YecKkoe NPOU3BOACTBEHHOE
obopynoBaHue, BKMOYas TeKCTUNbHble, OymarogenarternbHble CTaHKW, YCTaHOBKM [AN1S
BOMOYEHNsT MNPOBOSIOKW, MaWWHbl A1 YNakoBKM, B TOM YuCMe MULLEBbLIX MPOAYKTOB,
BEHTUNATOPbI, HACOCHI.

MD290 xapakTtepusyeTcsi O0OMblIMM MYCKOBbLIM MOMEHTOM M MPOCTbIM 3anyckom B paboTty,
nogaepxuBaeT Makcumym 8 ckopocTer xoga u obecrevvBaeT ynpasrieHue npoueccoMm B
3aMKHYTOM KOHType co BCcTpoeHHon MNO-dpyHKunen.

Llenb HacTosiLero pykoBoACTBa — rapaHTMpOBaTb MNpPaBUNbHYK 3KCMfyaTaumio NpuBOAA,
BKMoyas BblOOp, 3adaHve napameTpoB, 3anyck B paboTy, TexHuyeckoe obcnyxuBaHue W
KoHTponb. [lepen akcnnyatauven npuBoda TLATENbHO MPOYTUTE 3TO PYKOBOACTBO, YTOObI
UMEeTb MNpaBUNbHOE MOHUMaHWE u3genus. TuwaTenbHO XpaHWTe 3TO PYKOBOACTBO M
nepegaBanTe ero KOHEYHbIM NOSb30BaTENAM BMECTE C U3LENMEM.

MpumeyvaHusa

L-IepTe>Kv| B PyKOBOACTBE HE BCerga NoKas3blBaloT KPbIWKW UK 3allUTHbIE orpaxaneHu4d. He
3abbiBanTe yCTaHaBnMBaTb KPbIWKNA U 3alUUTHbIEe OrpaKaeHuA, Kak 3aecCb yka3aHo, U TOJIbKO
3aTeM MOXHO BbIMNMOJTHATb onepaunn B COOTBETCTBUN C MHCTPYKUUAMMWN.

L-IepTe>Kv| B PpyKoOBOACTBE MOKa3aHbl TOJIbBKO ON1A OnncaHuAa n MOryt He BNoJfiHe coBnadaTb C
KynneHHbIM BaMn nagernmem.

MHCprKLl,I/II/I MOryT N3MEHATbLCA be3 npenBapuTenbHOro yBeaoOMIeHuA B cuny
ycoBepLUEHCTBOBaAHNA n3gennd, BHeCeHus MO,D,I/I(*)I/IK&LI,VII?I B TEXHUYEeCKMe AaHHble, a TaKkkKe OAnd
noBbILLEeHNA TOYHOCTU U y,EI,OGCTBa ncnonb3oBaHUA pykoBoACTBaA.

I'Ipvl BO3HUKHOBEHUU npo6neM B 3KCnnyataunn 06pau_|,a|71Ter B Halln cepBUCHbIE LEHTPbI.
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PykoBOACTBO MO 3Kcnayatauum MNpegncnosue

BBepneHune
m [IpenmyuiecTtea

Momumo BbinonHeHus Bcex dyHkunmn MD280N, yctponctso MD290 umeeT ynyduweHua B
crneaylowmnx acnekrax:

1. HeGonbLuon pasmep

Mpun ToM xe mowHocTn mogens MD290 umeeT pasmep Ha 40% MeHbLIWA B CpaBHEHUU C
MD280N.

2. lnpokun gnanasoH BXOAHOrO HanpshkeHus

Ot 232 no 528 B
3. BCTpOEHHbI peakTop NOCTOSHHOMO TOKa

MpuBoabl nepemeHHoro Toka MD290 30G/30P u Bbille WMEKT BCTPOEHHLIM peakTop
NMOCTOSIHHOIO TOKa, ObneratLunn yCTaHOBKY.

4. BCTpoEeHHOE YCTPONCTBO TOPMOXKEHMUS U COOTBETCTBYIOLWAA DYHKUNS 3aLUThI

Pag mowHocTen npmBodoB mnepemeHHoro Toka MD290 co BCTPOEHHbIM YCTPOMCTBOM
TOopMOXeHusa pacwmpeH go 75G/90P (onumoHanbHo oT 18.5G/22P — go 75G/90P). ®yHKumm
3aWMThl BKMAOYAOT B cebd: 3amTy OT KOPOTKOro 3aMblKaHUS TOPMO3HOro pe3nctopa,
3awmTa OT MakCuMarbHOro Toka, 3aluTa rno neperpyske Lenen TOPpMOXKEHWS.

5. McnonHeHve ¢ 4nutenbHbIM CPOKOM CIyXObl
KoHaeHcaTop WHWHbI MMEET BbICOKOE PacnosioKeHue U ANIUTENbHbINA CPOK CryX0Obl

6. 3awmTa cxembl ynpasieHua npuBoaoM BEHTUNATOPA OXNnaXKaeHud

Ecnu nponcxoanT KOpOTKOe 3aMblKaHWe BEHTUINATOPA OXIaXAeHUs Mo NpuymMHe BroKMpPOBKM
poTopa pfBuratenss WnuM TMNOBPEXAEHWs, cXema ynpaerneHusi npuBogoMm obecneyvBaeT
3awuTy.

7. ®YHKUMM NOMHOW 3alMThI

Bca cepusa npuBogoB nepemMeHHoro Toka MD290 ocHauleHa 3awmMTton OT KOPOTKOro
3aMblKaHMs Ha 3eMo 1 OLIMBOK 3aMblkaHUS pene (KOHTakTopa) npeaBapuTeribHOM 3apsaaKu.

8. lMonHoe peweHne SMC

MonHoe peweHne BMC (Bknoyas AOMNOMHUTENbHBIN PUNBTP SNEKTPOMAarHUTHbIX MOMEX,
peakTop Hyrnesow hasbl U NPOCTON PUnbTP) MOryT BbITb NPeaOCTaBMNEHbI 41151 COOTBETCTBUS
TpeboBaHMsM K hakTUYECKOMY NMPUMEHEHNIO N cepTUdMnKaLnn.
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PykoBOACTBO MO 3Kcnayatauum MNpegncnosue

m [TpoBepka nsgenus
lMocne pacnakoBKu NpOBEPUTD:

- CoBnagatoT nu moaenb (ykasaHa Ha Tabnuyke ¢ AaHHbIMU U34ennsi) U HOMUHanNbHbIE OAHHbIE
npMBoga MNEpPEMEHHOro Toka C Bawum 3aka3oM. B ynakoBke [OMKHbI OblTb: NpuBOA
NepeMeHHOro Toka, cepTMduKaT COOTBETCTBUS, PYKOBOACTBO MO 3KCMNyaTauum n rapaHTUAHbIN
TarnoH.

- He nospexaeH nM npueBoa nNepemMeHHOro ToKa B Xo4Oe TpaHCnopTUPOBKN. Ecnu
06Hapy)KVIBaeTCﬂ Ta Unn nHaa Hepgoctada unn nospexaeHne, HesameanTeribHO O6paTI/ITer B
KoMnaHuto Inovance unm K BallemMy nocTtaBLLUUKY.

m /lcnonb3oBaHue B NepBLIN pa3

[ns nonb3oBaTenen, BNepBble 3KCMyaTUpyLWnX AaHHOE n3genue: TwaTtenbHO NpodTUTe 3TO
pykoBoacTtBo. Ecnn y Bac ectb npobnemsbl, kacawowmecs OYyHKLMOHMPOBaHUSA unu paboTsl,
obpaTtutecb Kk obcnyxuBatowleMy nepcoHany komnaHum Inovance, 4ToObl YOAOCTOBEPUTHCS B
NpaBuIbHON 3KCyaTauuu.

m COOTBETCTBUE CTaHAaApTam

MpuBog nepemeHHoro Toka cepum MD290 cooTBeTCTBYeT MeXAyHapoAHbIM CTaHgapTam,
yKasaHHbIM B Tabnuue Huxe:

OupekTuBa O603Ha4YeHue CraHgapTt
Oupektnsa SMC 2004/108/EC EN 61800-3
EN 55011
EN 61000-6-2
Ounpektusa LVD 2006/95/EC EN 61800-5-1
93/68/EEC

MpuBoa nepemeHHoro Toka cepum MD290 cooTtBetcTByeT TpeboBaHusm ctaHgapTa IEC/EN
61800-3 npn ycrnoBuu NpaBUMbHOCTU YCTAHOBKM W SKCMryaTauuu COrfacHO MHCTPYKUUAM B
Mase 8.
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['naBa 1. be3onacHOCTb N Mepbl NPEAOCTOPOXKHOCTU

naBa 1 BesonacHoOCTb U Mepbl NPEefOCTOPOXHOCTHU

B maHHOM pyKOBOACTBE MMEHTCA BaXKHble MpeaynpexaeHus u nHgopmauus. Mimeetca asa
Tuna npegynpexaeHnn o 6e3onacHocTu, n HyXHo cobniogaTb oba.

& OMACHOCTb

YkasblBaeT Ha TO, 4TO HecobntogeHne MOXeT NPUBECTU K CEPbE3HbLIM TpaBMam Unm
rmbenu nogen.

&’ BHUMAHUE

UMyLLecTBa.

YKkasblBaeT Ha To, YTO HecoboaeHe MOXKET NPMBECTU K TpaBMaM NioAen Unv nopye

TwartenbHO NpounTanTe UHopmaumo 0 6e30NacHOCTH, U3NOXKEHHYIO 30eCb, AN NOHUMaHWSA
TOro, Kak Hy>XHO yCTaHaBnuBaTb, BBOAMTb B 3JKCMSyaTauumio, SKCMMyaTtMpoBaTb M MPOBOAUTb
obcnyxusaHme cuctembl npmeoga MD290. Komnanus Inovance He npuHMmaeT Ha cebs
OTBETCTBEHHOCTb 3a ntobble TpaBMbl NOAEN UNK NoBpexaeHust o6opyaoBaHWs, a Takke 3a
ybbITKN, BbI3BaHHbIE HEMPABUILHOW aKcNnyaTaunen obopyaoBaHms (T.e. He Tak, Kak ONMCaHo B

PYKOBOACTBE).

1.1 Uncpopmaumsa o 6eaonacHoOCTH

Cragus
NMPUMEHeHNs

Kateropus
6e3onacHoOCTH

Mepbl NpegoCTOPOXKHOCTU

[o yctaHoBKkM

&’ OMNMACHOCTb

- 3anpelyaetcs yctaHaBnMBaTb 06OpyLOBaHMeE, €CriM OHO UMeeT
MPU3HaKW MOBPEXOEHMS BOAOW MU MOBPEXAEHUN BO Bpemsi
TPaHCNOpPTUPOBKK, NGO ecnn B HEM OTCYTCTBYIOT T€ UINWN UHblEe
aetanu.

- 3anpeluaetcs ycTaHaBnvBaTb obopyaoBaHue, ecnu
YNAKOBOYHbLIN JIUCT HE COOTBETCTBYET NOSTYYEHHOMY U3AENUIO.

&’ BHUMAHUE

- Bo Bpemsi TpaHcnopTupoBkum obopygoBaHus obpalwjantecb C
HUM OCTOPOXHO, 4yTObbI HE AOonyCTUTb ero noBpexaeHu4.

- 3anpeluaeTcs 3KCNnyaTMpoBaTb obopynoBaHue c
HeOoCTaloLWMMU UM HeUcnpaBHbIMWU KOMMOHEHTaMMU.

- 3anpeluaeTcs kacaTbCqd KOMMOHEHTOB pykamu. HecobniogeHue
9TOro npasuna MOXeT Bbl3dBaTb TpaBMbl OT CTaTU4YECKOro
paspsaa.

Bo Bpewms
YCTaHOBKU

&’ OMACHOCTb

- YcTaHaBnmBanTe o6opyooBaHME TOMBbKO HA  Heropwouune
MOBEPXHOCTW, TakWe Kak MeTann W OepXuTe ero Bganu oT
roptoumx martepuanoB. HecobniogeHne 3Toro MoXeT Bbl3BaTb
noxap.

- He packpyuuBaTb BWHTbI, 3aKpy4eHHble Ha KOMIMOHEHTaXx.
OcobeHHO BaXHO He CHMMaTb BWHTbI, 0B03Ha4YeHHbIe KpacHON
METKOWN.

&’ BHUMAHUE

- He ponyckante nageHus oOpe3KOoB MPOBOAOB WM BMHTOB B
obopynoBaHue. HecobniogeHne mMoxeT Bbi3BaTb MOBPEXAEHME
obopynoBaHus.

- Mecto ycTaHOBKM BbIOpaTb Takoe, 4TOObI HA HEM He Obino
BMOpaLuUM 1 NageHns NPAMbIX COMHEYHbIX Ny4en.

- Ecnn B ogHom wkadpy Haxogutca 6Gonee opHoro npuBoga
rnepemMeHHoOro Toka, obecneybTe [OOMONHUTENbHbIE Mepbl Mo
oxnaxgeHuo obopyaoBaHus.

)
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['naBa 1. be3onacHOCTb N Mepbl NPEAOCTOPOXKHOCTU

BbinonHexue
ANEKTPUYECKMX
COoeaVHeHnN

i

OMACHOCTb

. SJ'IGKTpI/NeCKVIe coegnHeHuA MoryT BbIMOJTHATBLCA TOIbKO

KBanM@VUMPOBaHHbLIM CNeLuanmcToM, ¢ COGNIoAEHNEM UHCTPYKLIMNA
[AaHHOro pyKOBOACTBA.

- CucTtema nogaum nUTaHUs OOSMKHA BKNOYaTb B cebs BblktovaTesb

(npepblsaTenb Ll,eﬂl/l) ana OTKNHOYEHUA NUTaHUA OT 060py,D,OBaHI/IF|.
HecobniogeHne MoxeT Bbl3aBaTb noxap.

: I'Ipe>|<p,e 4YeM Ha4vymHaTb pa60Ty C dNeKTpn4yeckmmm coegnHeHnAmMu,

HY>XHO OTKIIOYUTb NUTaHUE. HecobniogeHne MoxeT Bbi3BaTb yoap
TOKOM.

- Cuctema pgomkHa obsizaTenbHO MMEeTb HadeXHoe 3a3emieHue.

HecobniogeHne MoXxeT Bbl3BaTb yaap TOKOM.

A

BHUMAHUE

- anpeulaeTca NoAcOeOMHATL CUMoBble kabenu k knemmam U, V,

W npuBoda nepemeHHoro Toka. HaHecTu wuaeHTUdUKaUuM Ha
kabenu, koTopasi no3Bonsna Obl MNpaBWUNbHO BbLIMOMHATL BCe
coeIHEHS.

- 3anpelyaeTcs MNOACOEAMHATbL PE3UCTOP TOPMOXEHUS  Mexay

nnocoMm (+) M MUHYCOM (=) LUMHBI MNOCTOSIHHOrO  TOKa.
HecobniogeHve MoxeT Bbi3BaTb Noxap.

- Mcnonb3oBatb Te pa3mepbl kabena u npoeoaa, KOTOpbie

pekoMeHOyrTCA B 3TOM pPYKOBOACTBE. HecobniogeHne moxeT
Bbl3BaTb aBaputo.

- Micnonb3ynite  3KpaHMpOBaHHbIA  kabenb Ons  MOAKITHYEHUS

aHkogepa. YbeauTech, YTO 3kpaH kabensi HageXXHO 3a3eMIIEH.

Mepepn
BKIMOYEHNEM
nMTaHus

A

OMACHOCTb

- MpoBepbTe BbINONHEHNE cneayowmux TpeboBaHuin:

Knacc HanpsbkeHust CUCTeMbl MNUTaHUA COOTBETCTBYET Krnaccy
HanpsKeHUsi NpMBoLa NEPEMEHHOro Toka.

MpoBepbTe, 4TO BXOAHbIE KneMMmbl (R, S, T) 1 BbIxogHbIe KNeMMbI
(U, V, W) noacoeauHeHbl NpaBubHO.

B nepundepuiiHbix KOHTYpax He OOMKHO OblTb KOPOTKUX 3aMbIKaHWUI
— npoBepbTe 06a3aTeNBHO.

MpoBepbTe, UTO KAabenu u NpoBoga HAOEXHO 3akpenneHbl U He
MOTYT ObITb MOBPEXOEHBI.

- He npoeoauTe UCMbITaHNA COMPOTUBIIEHNA HaNpAXeHnem, Ha Kakomn

Obl TO HM ObINO YacTn npueoaa nepemMmeHHoOro Toka. Takue NnpoBEPKN
npoBOAATCA Ha 3aBOAe BO BpeMA U3roToBIIEHUA; MPU ﬂOBTOpHOVI
NonbITKE TaKOW NPOBEPKU o6opyp,OBane MOXET ObITb noBpeXaeHo.

i

BHUMAHUE

- Hu B koem cny4vyae He nogaBanTe NUTaHMe Ha npmneoa nepemMmeHHoro

TOKa, NOoKa He yCTaHOBUTE Ha HEM HYXHbl€ 3aLUNTHbI€ KPbILLKWN.

- Cobnrogante cnocob NpoBOAKMW, OMWCAHHBIA B 3TOM PYKOBOACTBE,

npv NoacoeanHeHUN BcexX nepudepuinttHblX YCTPOCTB.

Mocne
BKITtOMEHUS
nuTaHua

A

OMACHOCTb

-3anpeu.|,aeTc;| OTKpbIBaTb WX CHUMMATb 3alUUTHbIE  KPbILKA

npmneoga nepemMeHHoro TOKa, Korga o6opyp,OBane noa
HanpaXxXeHnew. HecobniogeHne MoxeT Bbl3BaTb yaap TOKOM.

-3anpeu.|,aeTc;| poTparnBatbCA A0 BXOAHbIX/BbIXOAHbLIX ~ KNEMM

npvBoda nepemMeHHoro Toka. HecobnioaeHve MOXeT Bbi3BaTb yaap
TOKOM.

A

BHMMAHUE

- He kacamtecb Bpawawowmxca gertanen gsuratensa  npu

aBTOMaTU4eCKOm HaCTPOIZKe asuratena umnm Bo BpemM4d ero pa6OTbI.
HecobntogeHne moxeT npnBecTn K HeC4HaCTHOMY Clly4alo.

- He nameHsante saBoackme nokasarenmu npmBoaa nepemMeHHOro Toka.

HecobntogeHvne MOXeT Bbl3BaTb NOBPEXAEHNEe 060pygoBaHUsS.

Bo Bpemsi
paboThbl

i

OMACHOCTb

. I/Ismepeva CUrHaros AOJKHbI npoBOANTbLCA TOINbKO

KBannuumpoBaHHbLIM rnepcoHarnom. HecobrniogeHne  aTumx
TpeboBaHNs MOXeT TMpMBECTM K TpaBMe WM MoBpPeanTb
obopynoBaHue.

: 3anpeu.|,aeTc;| KacaTbCA BEHTUNATOPA UINN pa3pAaAgHOro pe3ucrtopa,

KOTOprIZ CUIbHO HarpeBaeTCA.

i

BHUMAHUE

- He npukacaTbcsa k BepXxy yCTpOMCTBa, COOKY 1M HA CTOPOHE MOHTaxa

— OHN HarpeBarTCA BO BpeEMA pa6OTbI.

- He ﬂOI'IyCKaPITe nageHunda tex Wuin uHbIX npegMmeToB B NpuBoa

nepemMeHHoro Toka. HecobniogeHne MOXeT Bbl3BaTb noBpexgeHune

) e




PyKOBOﬂ,CTBO Nno aKcnyaraunn

aerocompressors.ru

['naBa 1. be3onacHOCTb N Mepbl NPEAOCTOPOXKHOCTU

obopynoBaHus.

- He 3anyckante n He ocTtaHaBnueanTe NpuBOA NEePeMeHHOro TokKa,

UCronb3ysi  CUIIOBOM  KOHTaKTOp WnyM  npepbiBaTenlb  TOKa.
HecobrtogeHve MoXeT Bbl3BaTb NOBPeEXAeHNe 06opyaoBaHmsl.

Bo Bpems &
BbINOMHEHWS!
TEXHUYECKOTo OMACHOCTb

obcnyxu-BaHus

- PaboTbl no PEMOHTY U TeXO6CJ'Iy)KVIBaHMl0 npuBoaa nepemMeHHoro

TOKa  OOJIXHbl BbIMOJTHATBLCA TOJNbKO KBaJ'IVI(bVILI,VIpOBaHHbIM
cneunanncTomMm.

- He BbinonHsnte pa60TbI no PEeMOHTY U TeX06CJ'Iy)KI/IBaHMlO, Korga

Ha NpvBoA NnoaaeTcs HanpshkeHne. HecoGniogeHne MoOXeT Bbi3BaTb
yaap TOKOM.

- Mpexpge 4yem HavaTb paboTbl MO PEMOHTY U TEXOOCNYXUBAHWIO,

HY>XHO BbbkAaTb npuMepHo 10 MUHYT MOCMe OTKIOYEHUS NMUTaHMUS
OT NpMBOAA NEPEMEHHOro Toka, YTODObl ropsiume YacTu yCTpPOMCTBa
ycnenu ocCTbiTb, @ OCTaTOYHOE HamnpsbkeHWe Ha KoHAeHcaTopax
okasanocb cOpoLleHHbIM. B npoTvBHOM cnyvae pabGoOTHWUKM MOryT
MOSy4UTb TPaBMbI.

- Y6eautecb, YTO NPUBOL MNEPEMEHHOro TOKa OTKMYEH OT Bcex

MCTOYHUKOB HaNnps>XeHusa, TOJIbKO Mocrie 3TOro MOXHO BbINOJTHATb
pa6OTbI Nno PEMOHTY U TeXO6Cﬂy>KVIBaHMIO.

- He nogcoeguHsante n He oTcoeuHaNTe Kakue Obl TO HWU 6bino

netanun npmeoga nepemMeHHoOro Toka, Korga Ha CUctemy nogaetcd
HanpsaXeHue.

- Mocne nepemelLeHVst NPMBOAA NEPEMEHHOTO TOKa Ha ApYroe MecTo

BCeraa BbINOMHANTE HACTPOWKY W MNPOBEPKY COOTBETCTBYIOLLMX
napamMmeTpos.

1.2 O6wme mepbl NPeaoOCTOPOKHOCTHU

ol

4 v

3HakK 3HayeHue

OnacHocTb!

He cHuMaTtb 3alWuMTHblE KPbIWKUW NPU  BKITHOYEHHOM
nuTtaHmn. [locne BbIKMOYEHUS NUTAHWUS BbbKOATb HE

A MeHee 10 MuHyT. [lpexpge 4Yem NpPUMEHATb NPUBOA,
NPOBEPUTL 3a3eMIEHME HENTPaANn NUTaHKUS.

MNepen ycTaHOBKOM uWNWM  3KcnnyaTauven TwaTenbHO
M3y4nTe pykOBOACTBO MO 3kcnnyaTtaumm npmsoga MD290.

Mpexge 4Yem Havatb paboTbl MO PEMOHTY MU

G-:"mmin TEXOOCNY)XMBAHMWIO, HYXXHO BbbKAATb NpUMepHO 10 MUHYT,

nocrne OTKMKYeHna nuTaHna oT npuBoaa.

2. TpeboBaHus K yCTPONCTBY 3alMTHOro oTkntoveHus (Y30)

MNpuBog nepemMeHHOro Toka BO BpeMsi paboTbl reHepupyeT BbICOKUA TOK YTEYKM, KOTOPbIN
npotekaeT yepes nposogd (PE) 3awmtHoro 3asemnenus. [1oaToMy HyXHO ycTaHaBnmeaTb Y30
TMna B Ha nepBunyHoOn ctopoHe nutaHus. Mpu Boibope Y30 HYXHO yunTbiBaTb NEPEXOOHbIV TOK
YTEYKM U TOK YTEYKM B YCTOSIBLUEMCS PeXume Ha 3eMIilo, KOTopble MOryT BO3HWKaTb Mpu
3anycke u pabote npuBoga nepemMeHHoro Toka. MoxHo BblbpaTb cneuuanbHeii Y30 ¢
dyHKUMEn nogaBneHust BbICOKMX rapMoHuK mnv Y30 obuero HasHayeHWss ¢ OTHOCUTENbHO

BbICOKMM OCTAaTO4YHbIM TOKOM.
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3. NpoBepka nsonaumm guratens

MpoBepka M3onsuuMu asuratens 4oSkHa NMpoBOAWUTLCS KBaNMULMPOBAHHLIM MepcoHanom B
CreayoLmx yCrnoBusix:

[lo NnepBOro NpMMeHeHs asuraTens;

Korga aeuraTenb Bo3BpallaeTcs B paboTy nocre Aosroro nepepbisa;

Bo Bpemsi perynsipHbIx NPOBEPOK B X0Ae TEXOOCNYXMBaHUS.

Takas npoBepka MO3BOMSIET OOHAPYXUTb MMOXYHD M30MsUMI0 OOMOTOK ABuraTtensi, noaTtomy
Mepbl MO COXPAHHOCTK ABUraTensa MoxHo byaeT npeanpvHumMaTh 3apaHee. Bo Bpemsi npoBepku
n3onaumm aBuraternb HYXXHO OTCOEANHUTbL OT NPUBOAA NEPEMEHHOrO ToKa. [ns 9TON NpoBepKu
pekomeHayeTcsa ucnonb3oatb MerommeTp Ha 1000 B, a conpoTmBrneHne n3onsaumm He OOMKHO
ObITb HMXe 5 MOwm.

Puc. 1-1. CoeanHeHnus, TpebyemMble Ans NPOBEPKU U30NALUKN ABUraTens.

VW
Knemmbl Ha BXxoae aBuratens

MerommeTpr s J|.

—_—
=N
..'\— 1]
- Sy
o 74
[ r
1= 3asemneHue

4. TennoBasa 3awuTa apuraTtens

Ecnv HOMUHanbHasi MOLLHOCTb BblOpaHHOro ABuUraTensi He COOTBETCTBYET MOLLHOCTM NpUBOAA
NepeMeHHOro ToKa, HY)XHO YCTAHOBWTb MapameTpbl 3alluTbl ABuratens Ha paboyelt naHenm
WM  YCTaHOBUTb Tepmoperne B KOHType pAsuratens ans 3awutbl. OCOBEHHO BaXHO
npeanpuHaTbL 3Ty Mepy NPeaoCTOPOXHOCTW, €Cnn MpPUBOL MEPEMEHHOrO Toka MMmeeT Goree
BbICOKYI0 HOMMHAIbHYIO MOLLHOCTb, YEM ABuUraTesb.

5. PaboTta npu yactotax 6onee 50 'y

Mpneoa nepemeHHoro Toka MD290 moxeT BblgaBaTb YacToThl B gmanasoHe ot 0 go 500 Iwu.
Ecnu Bam HyXHO ucnons3oBaTtb NpuBod nepemeHHoro Toka MD290 npu vactoTax Bbiwe 50 Iy,
HY>KHO YYUTbIBaTb MOLLHOCTb MaLUMHbI.

6. Bubpaunsa mexaHn4eckoro yctpomncTaa

MpmBOA4 nNEpPEMEHHOro0 TOKa MOXET WCMbITbiIBAaTb MEXAHWUYECKUA PEe30HaHC Ha HEKOTOPbIX
BbIXOOHbIX YacTOTax. ATOro MOXHO nsbexaTb, BblopaB 06xo4 aTOM YacTOThI.

7. Harpes v wym asuratens

dopMa BbIXOAHOrO HaNpPsPKEHMS NPUBOAA NEPEMEHHOIO ToKa — KpMBast C LUMPOTHO-UMIMYIbCHOM
Moaynsumnen, kotopas BkiloHaeT B cebs onpenerieHHble YacToTHbIe rapMOHuKKU. M3-3a aToro
Temnepatypa ABuUraTens, LWym ¥ BuOpauusi HEMHOrO BO3pacTalT, B CPpaBHEHMM ¢ paboToWn
ABUraTens Ha CETEBOW YacToTe.
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8. yCTpOI‘flCTBO, BOCNpUNMYMNBOE K USMEHEHUIO HaNps>XXeHnA nnn KoHgeHcaTop Ha CTOpoOHe
BblXOo4a npuBoaa nepemMeHHOro Toka

He ycraHaBnuBamte KoHOeHcATOp [Ans  yhydweHus KoadhduuneHTa MOLLHOCTM, Nnbo
BOCMPUMMYMBOE K U3MEHEHMIO HAMNPSKEHNS YCTPOMCTBO ANS 3aliMTbl OT MOSIHUM HA BbIXOL4HOW
CTOPOHE NpuBOAAa NEPEMEHHOrO TOKA, TaK Kak BbIXOAOM npeobpasoBartens sSBnsieTca Kpusas C
LUMPOTHO-MMMYMBbCHON MOZYNSIUMEN, N Ha NPUBOL NEPEMEHHOrO TOKa MOryT BO34ENCTBOBATb
nepexoaHble NOBbILEHHbIE TOKW, MO0 OH MOXET NONYYUTb NOBPEXOEHUS.

Puc. 1-2. HegonycTumble NogKNOYeHNa K BbIXoAy NpuBoAa NepemMeHHOro Toka

Mpusog
nepeMeHHOro
TOKa

ulviw ’><

KoHpgeHcaTop unu
BOCMPUUMUUBBLIN K
M HanpsXXeHUH Pe3ncTop

9. KoHTakTOp Ha KneMmmax Bxoga/Bbixoda NpuE

Ecnu nmeeTcs KOHTaKTOp, YCTAHOBMIEHHbIN MeXay BXOAHOW CTOPOHOWM MpvBOAa NepemMeHHOro
Toka n nutaHnem, HE UCIMOJNb3YUTE EIO ans nycka unv oCTaHOBKW NpUBOAA NEPEMEHHOIO
Toka. OgHaKo ecnu BO3HMKAEeT OYeHb CUMbHasA UnvM aBapunHas Heo6XoOUMOCTb NPUMEHEHUS
KOHTaKTopa pAns nycka WM OCTaHOBKM NPUBOAA MNEPEMEHHOro TOoKa, 3TUM  MOXHO
BOCMOMb30BaTbCA, HO MPU 3TOM BPEMS MEXAY BKIHOYEHMSIMU OOSMPKHO COCTaBMsiTb HE MeHee
ofHoro Yaca. B npotmBHOM crniyyae cpok cnyx6bl KoHAeHcaTopa BHYTpW NpMBoga NEPEMEHHOIO
TOka OygeT cokpawaTbCs.

Ecnu nmeetcs KOHTaKTOp, yCTaHOBJ'IeHHbIIZ mMexay BbIXOOHOM CTOpOHOIZ npmneoga nepemMeHHoro
TOKa 1 ABuUraTenem, He OTKM4YanTe 3ToT KOHTaKTOp BO BpeMA pa6OTbI npmBoaa nepemMeHHoro
TOKa, TakK KaK OTKIM4YeHne BbIXOOAHOIo KOHTaKTopa npu pa60Ta+ou_|,eM npmneoge MOXeT NpuBecTu
K noBpeXaeHno KOMNOHEHTOB BHYTPU NpuBoda NnepemMeHHOro Toka.

Puc. 1-3. BxoaHble 1 BbIXOAHbIE KOHTaKTOPbI

KoHTaktop KM unu

KonTtakTop KM Apyron
BhIKNKOYaTeNhb
_.-'"'.__g_:.._ R U L » : )
380 VAC ey == Mpueoa o) M
50/60 Hz LS S nepementoro V S
—_— e | T TOKa W L— o | a—u]
1 [
He 3anyckaTb M He ocTaHaBnMBaTb NPUBOA BknioyaTb UnM BbIKNIOYaTb KOHTaKTOP Ha BbIXoge
NepemMeHHOro TOKa NyTeM BKIHOYEHUS/BbIKIHOYEHUA moxHo TOJIbKO npu oTcyTcTBMM BbIXOAA OT NpUBOAA
KOHTakTopa Ha Bxope. Ecnu HyxHo ynpaBnsTb nepeMeHHOro TOKa, WHa4ye MOXET MPOM3OUTH 06pbIB
NPMBOAOM C NOMOLLLI KOHTAKTOpPa Ha BXoAe, Bpems KOHTypa 1 noBpexAeHue NpuBoAa Us-3a Toro, 4to KM
mexay BKITHOYeHUsIMU JOMKHO ObITh He MeHee 1 yaca. He CMOXET NPaBUJIbHO pa3nuyaTtb Ayry.

10. Korga BHellHee HanpshKeHue npeBbilaeT Anana3oH HOMUHANMbHOIO HanpsXXeHus

He paGOTaVITe C npmBogomM rnepemMeHHOro TOoKa 3a npepenamn gnana3oHa HOMUHalrbHOro
HanpsXXeHna, yKka3aHHOro B Hallem PyKOBOD,CTBe no sKcryatauunm — 3TO MOXET NMpMBECTU K
noBpeXgeHn KOMMOHEeHTOB - BHYTPU npuBOA4a rMepemMeHHOro TOoKa. I'Ipvl Heob6xoANMOoCTH
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VICFIOJ'IbSyVITG yCTpOVICTBa noBbIlLEeHNA WU NOHWXEHUA HanpsaxXeHna ana obecneveHus
COOTBETCTBUA HaNpaAXeHua nnuTaHuAa Anana3oHy HOMUHalbHOINo HanpsXXeHua AOna npueona
nepeMeHHOro Toka.

11. CHWXEHNEe MOLLIHOCTH npu npesbllLUEHNN Hecyu_l,e|7| 4acCTOTbl NO YMOIT4YaHUIO

Ecnn Hecywas uvactota MD290 yeennumMBaeTcss MO CpPaBHEHUIO C YCTaHOBMEHHOW MO
YMOMYaHWUIO, HYXXHO BbIMOMHUTL CHUXKEHWE MOLLHOCTM NpMBO4a B COOTBETCTBMMU CO CrieAyoLLen
Tabnuuen:

Hecyuiasa yactoTa

MouiHocTb 3kly 4 klMy, 5«kly 6 kl'y, 7 kl'y 8 kl'y 9 kly 10 k'Y, 11 kl'y, 12 kl'y,

18.5G/22P 100,0% | 100,0% | 100,0% | 100,0% | 95,7% | 916% | 87,9% | 84,3% | 81,0% | 77,9%

22G/30P 100,0% | 100,0% | 100,0% | 100,0% | 95,5% | 91,4% | 87,6% | 83,9% | 80,5% | 77,3%

30G/37P 100,0% | 100,0% | 100,0% | 100,0% | 93,5% | 87,7% | 82,4% | 77,2% | 72,5% | 68,3%

37G/45P 100,0% | 100,0% | 100,0% | 94,4% | 89,0% | 84,0% | 79,4% | 749% | 70,8% | 67,1%

45G/55P 100,0% | 100,0% | 100,0% | 94,0% | 88,6% | 83,7% | 792% | 752% | 71,5% | 68,1%

55G/75P 100,0% | 100,0% | 94,1% | 88,9% | 84,0% | 79,5% | 755% | 71,7% | 68,3% | 65,2%

75G/90P 100,0% | 91,8% | 842% | 77,5% | 709% | 62,5% | 60,1% | 55,1% | 50,6% | 46,7%

90G/110P 100,0% | 90,8% | 82,3% | 749% | 67,7% | 615% | 56,0% | 50,8% | 46,2% | 42,3%

110G/132P | 100,0% | 91,9% | 84,4% | 77,7% | 71,3% | 655% | 60,4% | 554% | 51,1% | 47,2%

12. 3anpelwaetcsa MeHATb TpexdasHbln BXOA Ha ABYX(a3HbI BXOA
He mMeHATb TpexdasHbii BXOA NpmvBoAa Ha AByxdasHbIn BXoS,.
13. OrpaHu4nTenb NMKOB HaMNpPsKEHUs!

MNpvBOA nNEepeMeHHOro Toka WMMEEeT BCTPOEHHbIN BapUCTOp, AN OrpaHUYEeHUs MUKOB
HanpsKeHUsi, KOTOpble FeHEepUPYTCs, KOrga BKIHOYAKTCA WM BbIKNOYAKTCA WMHOYKTUBHbIE
Harpysky BOKPYr npuBoda MEepPeMEeHHOro Toka (Hanpumep, SNeKTPOMAarHUTHBIA KOHTAaKTop,
3NeKTpOMarHUTHoe  pene,  CONMEHOWAHbIA  KranmaH,  3MeKTPpOMarHWTHas  KaTyllka,
3NeKTPOMarHUTHbIN TOPMO3).

Ecnu WHOYKTUBHbIE HArpy3kMm reHepupyroT O4YeHb BbICOKME MUKW HanpaXeHud, HYXHO
Mcnosnb3oBaTb OrpaHNYUTENb MUKOB HaNps>XeHuna aOna I/IH,D,yKTVIBHOVI Harpy3km n, BO3MOXHO,
MCNonb30BaTb Takke anoa.

MpumeyvaHue:
He noakntovanTe orpaHnU4nTENb NUKOB HaNpshKEeHUs K BbIXOAHOW CTOPOHE npueoaa
nepemMeHHOoro Toka.

14. CHuXeHne TemnepaTypbl OKpyXatoLen cpeabl

PaGota npuveBoga MD290 B amanasoHe mexay -10°C u +40°C MoOXeT OCyLeCTBRATbLCS B
HOpMarnbHOM pexume 6e3 CHWXKeHMs xapakTepucTuk. Ons paGotbl Bbiwe 40°C TpebyeTtcs
CHWKEHMEe BbIXOQHOro Toka. HoMMHanbHbIN BbIXOOHOW TOK OOSMKEH CHbKaTbhea Ha 1,5% Ha 1°C.
[onycTtumas MakcumarnbHas Temneparypa: +50°C.

15. CHW¥XeHue BbICOThI

Xapaktepuctukm npusoga nepemeHHoro Toka MD290 [omkHbl CHMXaTbCA Ans BbICOThI
yctaHoBku cBbiwe 1000 M, Tak kak Ha GONbLUON BbICOTE CHWXaeTCca 3deKT oxnaxaeHus ot
OKpyXatoLlero Bosgyxa. HoMmHanbHbIM BLIXOAHOM TOK SOMMKEH CHmXaTbCa Ha 1% Ha Kaxgble
100 m. flonyctumas makcmmanbHas Beicota: 3000 m.
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16. HekoTopble cneumanbHble BUObLI NPUMEHEHNS

Ecnn Bawa ycrtaHoBka TpebyeT npoknagku cneuumanbHblX kKabenen, KoTopble He ONMUChIBAKOTCS
B 9TOM pYyKOBOACTBE, Hanpumep, And MOoAAEPXKM o6Llen WuHbl MNOCTOSIHHOIO TOKa,
obpawantecb B NAHOBaHC 3a TeXNOAOEPXKKOM MU KOHCYNbTaunsiMU.

17. YTunnsauums

Ecnn Hy)XHO yTMAM3MpPOBaTb Kakylo-TO AeTanb CUCTEMbl NpuBoAa nepemMeHHoro Toka, HE
MNbITAUTECb cxurath ee B orHe. Ecnu Bbl nonbiTaeTech caenatb 37O, ANEeKTPoONuUTMYEecKne
KOHAEHCaTOpbl MOryT B30PBaTbCS, @ MNacTMacCcoBble KOMMOHEHTbI cO34aayT SAOBUTbIE rasbl.
Jliobble getanu B cnyyae yTunusauum HyXXHO paccmaTpuBaTb Kak OOblYHbIE MPOMBbILLIEHHbIE
oTXoAbl.

18. lNogkntoyaemblin gBuraternb

CTaHgapTHbIN NogknYaeMbld ABuraTeNnlb — 3TO 4-NMOSIOCHBIN aCUMHXPOHHbBIN ABUraTenb C
Genudben knetkon. [Ona gpyrmx TunoB asuratens BblbepuTe npaBunbHbI NPUBOL
NnepemMeHHOro Toka B COOTBETCTBMM C HOMMHAarbHbIM TOKOM ABUraTerns.

ACUHXPOHHbIV ABUraTenb UMEET BEHTUMATOP OXMaXOEeHWUsl, YCTAHOBMEHHbIA Ha ero Bary,
4yTO faeT B pesynbTate MOHWKeHNe addekTa OXMaxKOEeHUs MPU CHWKEHMUM CKOPOCTU
asuratens. [oaTomMy ycTaHOBUTE HE3aBUCHMMbIA BEHTUNSTOP WM NOAXOASLIMIA ABUraTenb
ANsi perynupoBaHns 4acToTbl B TEX CryYasXx, Koraa asuraternb neperpesaeTcs.

CTaHOapTHble napameTpbl aganTMpyeMoro ABWratensl yXe KOH(UIypupoBaHbl BHYTPW
npueBoaa nepemeHHoro Toka. OQHaKo elle ocTaeTcss HeOOXOAMMOCTb aBTOHACTPOWMKA UMK
N3MEHEHUS] BENUYMH MO YMONYaHuIo, Mcxods M3 hakTUYeckux ycrnosui. B npoTuBHOM
cnyyae, Ha pesynbTaTbl paboTbl ABUraTens v OeUCTBME 3alUTbl MOXET OblTb OKasaHo
CyLLIECTBEHHOE HeraTMBHoe BO3aeNCTBUE.

MpvBOA NEpPeMEHHOro ToKa MOXET BblAaBaTb TPEBOXHbIA CUTHaM WM MOXET MONy4YuTb
NOBPEXAEHNST MPU HaNU4YMM KOPOTKOrO 3aMblkaHUS Ha kabensix unu BHYTpU ABUraTens.
MO3TOMY HYXKHO BbINOMHUTL MPOBEPKY U30NSALMM Ha KOPOTKOE 3aMblkaHWe MNocre Toro, Kak
asuraten WM kabenu TOMbKO YTO  YCTaHOBMEHbl, WNM BO BPEMsS  MNaHOBOro
TexobcnyxmBaHus. B xone npoBepky OTKNOYUTE NPUBOA OT NPOBEPSIEMbIX KOMMOHEHTOB.
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MnaBa 2. UHopmaumsa 06 nagenum

2.1. UpeHTndhnkauma tTuna nagenus

Kaxpass mogenb B AunanasoHe CUCTEM npuBoga nepemMeHHoro Toka MD290 umeeT Homep
MOZENW, KOTOPbIN MOEHTUMDULMPYET BaXHeEWLMe XapakTepucTukm u cneumndukaumm ans
[AaHHOWN KOHKPETHOW eANHULIbI.

Ha wunn. Hwke npvBoauTCcs NMpvMep HOMepa MOAENN U pas3bsCHAETCH, Kak OH obpasyeTcs
ncxoas m3 cneumukaumm cUCTeMmbI.

Puc. 2-1. Tabnnuka ¢ gaHHbIMK 1 NpaBuna ob6o3HaveHnss MD290

MD290 T 185 G /2P B

KNE0E MRk = Eém_
T | 5 asw 3504508 5 | Borme 1
~ [ Voo waroes | T BEpyaE ]
, = 4_ P | MonamecHui MowsHT |
- [ v =] ] = | JUIocToaEe e |
| bl i | TiopEnscznmei MoTop [KET) = | o
§§ g ITaﬁnwuca C AaHHbIMK
-I—h.-_-...—! a .'\__ - ’
T Manens nvsaT | MODEL, MDZ0TI 562298 T

NEpEeeTpE] B0 ==  INPUT IPH AC 180.880V 59 0A SO S0
mmm—.l OUTPUT, 1PHAC 0480V 45 0A 0500z JIOW

HaMED —hJ SN Serial ambeer
M T 10

Surhou inovance Techmology Co Lid

hl_-_

2.2. KomnoHeHTblI MD290

MpuBoabl nepemeHHoro Toka cepum MD290 umeloT ABa Tuna kopnyca — 13 nractMaccbl U U3
NUCTOBOro MeTarnna, B COOTBETCTBUMN C pa3HbIMU KraccaMy HarnpsbKeHUst U MOLLIHOCTW.

T
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Puc. 2-2. KomnoHeHTbl MD290 gnga nnactmaccoBoro kopnyca (TpexdasHbin Tok 380 — 480 B, ot
18.5G/22P po 37G/45P).

Jlorotnn

Kpbiwka
BeHTMNATOpa

WHTepdhenc BHewwHeN
paGouyeit naHenu

Tabnuyka ¢ AaHHbLIMKM

o~ &
Ka6enbHas naHenb “npuBoga

~———_ bokoBas
KpblIlKa

Puc. 2-3. KomnoHeHTbl MD290 ana meTtannuyeckoro kopnyca (TpexdasHbin Tok 380 — 480 B,
oT 45G/55P po 110G/132P).

JNorotnn

MepenHss
Kpb{mxa

IIIII

’
1
i
[l
.,

.

YnnoTtHutenbHas « . 5

H - '-ra';;. BokoBsas

~———___#1 Tabnuuka ¢ KpbILKa
faHHbIMKM NpUBOAa

npoknagka
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2.3. TexHnyeckue cneundukaumm

MNo3numsa HanmeHoBaHune
MakcumanbsHas vYactota | BektopHoe ynpasneHue: o1 0 go 500 Ny
CraHpapT- Hecywas yactota | 0,8 — 12 kl'y
Hble Hecywiaa 4yacTtota HacTpauBaeTcss aBTOMaTU4ecku, B
YHKLMM 3aBUCUMMOCTU OT XapaKTEPUCTUK HAarpy3Kku

PaspelueHue
BXOZHOW 4YacCTOThbI

IuckpeTtHas yctaHoBka 3agaHus: 0,01 Ny
AHanorosoe 3agaHue: makc. 4actota X 0,025%

Pexum ynpasneHus

YnpaBneHue HanpsbkeHmeM / yactoton (V/F)

[MyckoBon MOMEHT

Twun G: 0,5 Tw/150%
Twn P: 0,5 Mu/100%

[nanasoH ckopocTu:

1:50

ToYHOCTb CTAabUNbHOCTU
CKOPOCTU

1%

To4YHOCTb KOHTPOJ1A MOMEHTa

5% (CLVC)

Cnoco6HOCTb BbigepXnBaTb

Tun G: 60 cekyHg onsa 150% OT HOMMHaNBHOrO TOKa

neperpysku | Tuvn P: 60 cekyHg ans 130% oT HOMWHaNbLHOro ToKa
dopcupoBaHne MomeHTa | BennunHa dopcmpoBanums nog 3akas: ot 0,1% go 30,0%
Kpuas V/F MpamonunHenHbln rpacdpuk V/F
(HanpshkeHne/yacToTa) MHoroTo4euHas kpusas V/F

KeBagpatnyHas kpusaa V/F
MonHoe pa3aenenune V/F
lMonoBuHHoOe pasgeneHne V/F

Paspnenenne V/F

MonHoe pa3aenenune V/F
MonoBuHHOe pasgenenne V/F

Pexxnm nuHenHoro
N3MEeHeHus

MpamonuHenHoe NNHEenHoe
N3MeHeHne

S-o6pasHoe NMHENHOEe N3MEHEHNE
UeTblpe oOTOENbHbIX 3afaHuss BPEMEHW  yCKopeHwusi/

3ameaneHuns B ananasoHe ot 0 go 6500 ¢

TopmokeHne NOCTOSAHHbIM
TOKOM

Yactota TOPMOXEHUSA MOCTOSIHHBIM
TokoM: oT 0,00 'y, Ao MaKc. YacToThl

AKTUBHOE BpeMsi TOPMOXEHUSI
nocTossAHHbIM TokoM: oT 0,0 c §o 36,0 ¢
YpoBeHb TOoKa TOPMOXXEHUS

noctossHHbIM TokoM: oT 0,0% go 100,0%
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MNo3numsa HanmeHoBaHune
Mopava Tonukamu | mnanasoH 4YactoTbl Ang nogadun tonykamu: ot 0,00 My go
Ctanpapt- 50,00 Iy
Hble Bpewmsi yckopeHusi / 3amenneHns nogaym Tonykamu:
PyHKUUN o1 0,0 c §o 6500,0 c
Pa6ota npoctoro IMNJIK n | Cuctema obecneunBaeT Ao 16 3Ha4YeHMIA CKOPOCTM 3a CYeT
MHOXXECTBEHHbIE 3a4aHusa | UCnomnb3oBaHuss @yHKumMM npoctoro [JIK wnn  nytem
3HaYeHWI CKOPOCTM | MCMONb30BaHUA KNEMM ynpaBIieHus.
BoptoBoe NN | Cnuctema BkMoyaeT B ceba PyHKUMIO NPOMOPLMOHANBHO-
nHTerpanbHo-guddepeHumnansHoro (ML) perynuposaHns
B 3aMKHYTOM KOHTYpe ynpaBreHus.
ABTOoMaTm4yeckoe | Cnuctema aBTOMaTMYECKM MOLAEPXKMBAET MOCTOSTHHOE
pEerynupoBaHne HaMnpsbKeHUs | BbIXOQHOE  HanpshkeHne npu U3MEHEHUW  CEeTEBOro
HanNpPsPKEeHUS.
Mpenen ObicTporo Toka | Cuctema CHWXKaeT OWWUOKM  NpeBbilEHWsT Toka OO0
MUHMMYMa W rapaHTUpyeT HopMarnbHyto paboTy npuBoga
nepemMeHHOro ToKa.
PyHKUMM MpoxoxaeHne npoeanoB | ObpaTHas 3Heprust HarpyskM KOMMeHcupyeT nobble
noA 3akas MOLLIHOCTUN | CHWXKEHMS HarnpshKeHusl, MO3BOMAS MPUBOAY NpoAoikaTb

pa6OTaTb B Te4YeHWe KOPOTKOro BpeMeHun npu nposanax
MOLLIHOCTW.

BupTyanbHbii /O

MpuBog obecneuvBaeT nNATb  rPynn  BUPTYyanbHbIX
undposbix Bxogos/Bbixogos (DI/DO) ana BHeapeHus
NPOCTOro JIOrMYECKOro ynpaBeHusl.

YnpaBneHue
CUHXPOHM3aUNEN

OnanasoH BpemeHun: ot 0,0 o 6500,0 MUHYT

MepekniodyeHve mexay
HECKONbKUMUW ABUraTenamMm

MoxxHo OCYLLEeCTBNATbL NepeKkniyeHna wmexay aOBymMA
agsuratendamMmiuy Yepes ase rpynnbl napameTpoB ABUratens.

NHTepdencl cBa3un

MoppepxuBatotcs cnegyowme uHTepdencel: Modbus-
RTU, PROFIBUS-DP, CANIink, CANopen.

3awmra oT neperpesa

[ononHntenbHaa nnata pacluvpeHus BxodoB/ BbIXOLOB

asuratens | (I/O) nossonsier Al3 nonydaTb curHanm € Bxoga CeHcopa
TemnepaTtypbl  gsuratenda  (PT100, PT1000) pgns

OCYLLEeCTBMNEHNS 3alUMTbl ABUraTtens oT neperpesa.
Mporpammupyemble | lononHuTensHOe NporpaMMMpoBaHMe MOXET MOMOYb BaM

nonb3oBaTeriemM beH KUnn

peanusoBaTb BTOpWYHble  paspaboTku. Ero
nporpaMmmMmnpoBaHus coBMecTMMa co

nporpammupoBanus MNJIK ot Inovance.

cpena
cpenon

YcoBepLUEHCTBOBAHHbIE
doHoBbIE
nporpammel

Mo3BonstoT nonb3oBaTensiM KOHUrypupoBaTb HEKOTOPbIE
pabouve napameTpbl M obecrneuymBaloT BOCMpPOM3BEAEHMUE
BMPTYanbHOro ocuunnorpoda, KoTopblii BOCNpoOM3BOAUT
MHPOPMALIMIO O COCTOSIHUM CUCTEMbl BHYTPU npuBoAa
nepeMeHHOro Toka.

B
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MNo3numsa HanmeHoBaHune
NcTouHuk komaHgbl | Mo3BonseT ocylwecTBNATb pa3Hble METOObI NEPEKMOYEHMS
Onepauus MeXay UCTOYHUKaMN KOMaHz;

YnpaeneHue ¢ paboyer naHenn

YnpaeneHue c Knemm npmveoaa

YnpaeneHne no ceTu nepegayu
OaHHbIX

Kanan 3apgaHus
4acToThl

MopoepxuBaetr go 10 kaHanoB 3adaHWs 4acToOTbl W
NO3BONSIET OCYLUECTBNATE pasHble METOAbI MEPEKITHYEHNS
MEeXAy KaHarnamu 3afaHus 4acToTbl:

[nckpeTHas ycTaHOBKa 3agaHus

YcTaHoBKa 3agaHus  aHanoroBbIM
CUrHarIoM Mo HaMNpPsPKEHUIO

YcTaHoBKa 3adaHus  aHanoroBbiM
CUrHarom o ToKy

YcTaHoBKa 3agaHusa uMnynscamm

YcTaHoBKa 3a4aHus NO LUNHE JaHHbIX

McTouHmnk BcnomoraTensHomn
4acToThl

Mopaepxusaet oo 10 kaHanoB 3agaHnsa BCroMoraTesfibHON
YacToTbl W MNO3BONSIET  OCYLLECTBNSATb  MOACTPONKY
BCnomMoraTenbHOM YacToThbl U COBMELLIEHMNE YacCToT.

BxogHble kKnemmbl

CtanpapTHble:

Mate knemm umdposoro Bxoga (DI),
OAVMH W3 KOTOPbIX MNOAOEPXMBAET BXOAbl WMMYIbCOB
BblCOKoM ckopocTn ao 20 kl'y,

[lBe Knemmbl aHanoroBoro BxoAa
(Al), ogHa 3 KoTOpbIX NogAepKMBaeT Tonbko Bxod ot 0 Ao
10 B, a gpyrasi — Bxog o1 0 go 10 B v ot Tok 0 go 20 mA.
PaclwunpeHHas npon3BoauTenNbHOCTb:

MaTtb knemm yudpposoro Bxoaa (DI).

OpHa Knemma Al, KoTopas
nogaepxusaeT Bxog HanpsikeHus ot -10 go 10 B n Bxogbl
ceHcopa Temnepatypbl asuratens PT100/PT1000.

BbixogHble Knemmbl

CtaHpapTHble:

OpavHapHas Knemma BbIxoda
BbICOKOCKOPOCTHOTO MMMYyJbCa (Pa30MKHYTbIN KOMMEKTOP)

OpavHapHaa  knemma  uudpoBoro
Bbixoga (DO)

OpavHapHad  knemma  penemnHoro
BbIxo4a

OavHapHast knemma aHanoroBoro
Boixoga (AQO), koTopass nopaepxuBaeT BbIXo4 TOKa B
ananasoHe ot 0 oo 20 mA, nnbo BbIXOO HaMpsPKeHUs B
ananasoHe ot 0 go 10 B.
PaclwunpeHHas npon3BoauTeNbHOCTb:

OpvHapHas OOMOSTHUTENbHas
knemma DO

O,EI,I/IHapHaﬂ AononHutTenbHasa
Knemma penenHoro Bbixoga

O,EI,I/IHapHaﬂ AononHutTenbHasa

knemma AO, koTopas nopAepXuBaeT BbIXOL TOka B
ananasoHe ot 0 oo 20 mA, nnbo BbIXOO HaMpsPKEeHUs B
ananasoHe ot 0 go 10 B.
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MNo3numsa

HanmeHoBaHune

Oucnnen n
pabo4as
naHenb

CeeToanoaHbIN ancnnen

CeeToanogHbIN ancnnen nokasbiBaeT BENUYMHBI
napameTpoB.

XK ancnnen

(OononHUTENbHbIV BAapUaHT)

Oy6nupoeaHue napameTpa

MapameTpbl Moryt 6GbicTpo  OybnupoBaTbcs  4epes
JononHuTenbHy pabodyto naHens ¢ XK-gucnneem.

BrioknpoBka knasuLL
1 BbIGOP dyHKLMM

KnaBuwun Ha naHenn ynpasneHna Moryt ObITb MOMHOCTLIO
Mnn 4aCTn4HO 3NEKTPOHHO 3a6J'IOKVIpOBaHbI BO n3bexaHue
CaMOrnpon3BOJIbHOIo Cpa6aTbIBaHMﬂ.

Buagbl 3awmnTbl

MD290 nogaepxuBaeT cneytowime sBuabl 3aluUTh:

O6HapyxeHne K3 B gBuratenen npwm
noAaHHOM MUTaHUK

3awwTa oT notepu dasbl
BXoAa/Bbixoaa

3awmTta oT NpeBbIWEeHNs ToKa

3awwTa oT npeBbieHns
HanpsPKeHUs

3awmTa oT HegocTaTka HanpshKeHUs

3awmTa oT neperpesa

3awumTta oT neperpysku

3awmTa oT K3 TOPMO3HOro
pe3ncTtopa

[ononHutenbHble getanu

Pabouass KK-naHenb, yCTpOMCTBO TOPMOXEHWs, nnarta
pacwupeHuns Bxogda / Beixoga 1, nnara pacwumpeHus Bxoaa
/ BbIXOAA 2, MporpaMMupyemMasi nonb3oBaTenem nnara,
nnara kKommyHukauum RS 485, nmata PROFIBUS-DP,
nnata CANlink, nnata CANopen

Cpepa

MecTo ycTaHOBKU

YctaHaBnuBaTb npuBog nepemeHHoro Toka MD290 B
noMeLleHn, C 3aluUToNn OT MPSMbIX COMHEYHbIX fyyen,
NbiAx, KOPPO3UNHBIX UMW FOPIOYUX ra3oB, MacnsHOMo AbiMa,
napoB, MNPOHUKHOBEHUS BHYTPb BOAblI UMW  OpYyrux
XWOKOCTEN U conu.

BbicoTa

Hwxe 1000 m

TemnepaTypa cpeabl

OT -10°C o 40°C (CO CHWXEHMWEM MOLLHOCTU, eCcnu
Temnepatypa mexay 40°C n 50°C)

BnaxHocTtb

MeHee 95% OTH. BnaxHoCTK, 6e3 KoHaeHcaTa

Bubpauus

Metee 5,9 m/c” (0,69)

TeMmnepaTypa XxpaHeHusi

Ot -20°C po 60°C
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2.4. NopknioyeHne nepuceprUnHbIX yCTPOMUCTB

Ecnn MD290 ucnonb3ayeTtcsa aAng yrnpasreHus aCUHXPOHHOIo ABuUratensd n COOTBETCTBEHHO ArS
GopMMpPOBaHMUS  CUCTEMbI  YMpaBreHusl, Heobxoaummo  ycTaHaBnvBaTb  pasfnyHble
3ANEeKTpUYecKne yCTPOMCTBA Ha CTOPOHE BXO4a W Bbixoda NpuMBOAA MEPEMEHHOro TOKa NS
obecneyeHnsa 6e30nacHOCTU N CTabUITbHOCTU CUCTEMBI.

Kpome Toro, gns MD290 umeeTca HECKOSIbKO AOMOMHUTENbHbIX NfaT paclumpeHus ans
obecneyeHns BbINOMHEHMSA pasnuyHbIX OYHKUMA. Ha wnn. HWKe nokasaHa KoHdurypaums
TpexdasHoro npmeoaa 380 — 480 B 18.5G/22P.

Puc. 2-4. Kondurypauwms cuctemsl 380 — 480 B 18.5G/22P

- IpuMeHsTb B Npegenax A0NyCTUMBbIX
TpexcasHoe nuTaHue nNpueoaa .f’:‘_:‘-, napameTpoB NUTaHUs, yKasaHHbIX B
_ cneyvdukaLmm cepsonpusoga
L

T BbibpaTb HyXHbI NpepbiBaTEND Lieni,
. BblOepXKVBatoLLMN 6OSbLION NYCKOBOI TOK,
ABTOMATUYECKII BbIKTIKOYATENb B IUTOM KOpryce MOCTYNaloLLMA B CEPBONPUBOL
(MCCB) wnm npepbiBaTenb Lienu npu yTeuke Ha E T
3emnio (ELCB)

[ins obecneyenns 6e3onacHOCT UCTOMb3yNTe
3MEeKTPOMArHUTHbIM KoHTakTop. He
VCIONb3YNTE KOHTAKTOP AMst nycka Uiu
OCTaHOBKM CEPBOMPUBOAA, T.K. 3TO CHUKAET
CpOK cryxBbl nocneaHero.

ONeKTPOMArHUTHbIIA KOHTAKTOP

BxogHow peaKTop NepeMeHHONO Toka [NogaBnseT rapMOHWKK BbICLLEro nopsiaka Ans ‘

NOBbILUEHNS KOIPMLMEHTA MOLLHOCTH.

®unbTp NOMex Ha CTOPOHE Bxoda I:|
CHIDKEHMe 3NeKTPOMarHUTHbIX MOMeX Ha || L §
CcTOpoHe BXofa | ||
M0z90
~|~H_5 1

HapexHoe 3asemnenve asuratens |
" CepBOMp1BOAa NpefoTepawaer  3emns _J_:
OMacHOCTb Y/1apa TOKOM |_|

YcTpoiicTBo PeakTtop Ha
TOPMOXEHMS fcTopoHe Bbixoga
Pesuctop p

pereHepauum

- [Buratens
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2.4.1 OnncaHne nepngepunHbIX ANEKTPUYECKNX YCTPONCTB

HanmeHoBaHue MonoxeHune gns OnucaHue pyHKLUMU

yCTpOMUCTBA MOHTaxa

ABTOMAaTMYECKMI CtopoHa  noctynneHus | OTKNOYEHWE Modadyn NMuTaHus, Korga Ha Haxogsiwuecs
BbIKMOYaTeNnb B | NUTaHus HWXE MO KOHTYPY YCTPOMCTBA NOCTYNaeT Ype3MepHbI TOK
nMTom kopnyce

(MCCB)

KoHTakTOop Mexay MCCB un BxogHoOI Myck n cTon npmeBoaa NepeMeHHOro Toka.

CTOPOHOV npueoda
nepemMeHHOro Toka

He cnegyetr 4acto 3anyckaTb/OCTaHaBnuBaTb
NPVBOA, BKIOYas U BbIKMOYas KOHTAKTOp (He Yalien AByX
pa3 B MUHYTY). Takke He MUCNONMb3ynuTe €ero Ans nycka
npvBoAa HanpsMyto.

BxogHon peaktop
nepemMeHHOro Toka

CtopoHa
rnepemMeHHOro Toka

BXoaa

MNoBbiweHne
CTOpPOHEe BXxofa

O ekTnBHOE yCTPaHEHNE BbICLLUMX FAPMOHUK Ha
CTOPOHEe BXoJa M HegonyleHue noBpexaeHUs Apyrux
YCTPOWCTB M3-3a NCKaXEHUS (POPMbl BOSHbI HAMNPsXKeHUS

YcTpaHeHue ancbanaHca BXOAHOTO ToKa M3-3a
ancbanaHca mexay daszaMy MOLLHOCTH

KoabdmumMeHTa MOLLHOCTM  Ha

Ounetp AMC Ha
CTOpPOHE BXoAa

CtopoHa
rnepemMeHHOro Toka

BXoaa

CHWXEHNEe BHELUHEN 3NeKTPONpPOBOAHOCTU MU
paguaLMoHHbIX MOMeX NpMBoaa NepeMeHHOoro Toka

CHWXeHMe noMexX  3rneKTPONpOoBOAHOCTU  CO
CTOPOHbI MOAAYM MUTaHUS Ha NMPUBOA NEPEMEHHOro Toka
N NOBbILWEHNE CNOCOBGHOCTU MPOTUMBOAENCTBMS MOMEXaM
npuBofa NepeMeHHOro Toka

BbixogHowm
peaktop
nepemMeHHOro Toka

Mexay CTopoHOM Bbixoga
NepeMeHHOro Toka U
pBuratenemMm, ©OnuMsko K
npuBogy  NepemMeHHoro
TOKa

CTOpOHa BbiXO0Oa npuBoAda NepemMeHHOro ToKa 00bIYHO

XapakTepusyetcst ropasgo bonee BbICOKMMM
rapMmoHukamun. Ecnu gBuratens pganeko oOT npuBoaa
nepemMeHHoro TokKa, B KOHType wumeeTcs 0d6nbluas

pacnpegensemMas anekTpuyeckass eMKOCTb, U OTAenbHble
rapMOHMKM MOTYT BbI3BaTb PEe30HaHC B  KOHTYype,
OKasblBas B OCHOBHOM creayoLine aABa BO34eNCTBUS:

YxyalweHne xapakTepucTuk n3onaumm gsuratens
N yxXygleHne TEeXHUYEeCKOro COCTOSHMA aBuratens B
KOHEYHOM uTore.

eHepupoBaHue GOMbLUNX TOKOB YTEYKU, YacTble
3alLUUTHbLIE OTKIIOYEHNS NPMBOAA NEPEMEHHOIO TOKa.
JononHutensHo yCTaHOBUTb BbIXO4QHOMN peakTop
NMepeMeHHOro TOKa, €ecnvM AnuHa kKabens  mexay
NnpUBOOOM MEPEMEHHOrO TOKa U ABUraTenem npesblllaeT
100 m.

MpumeyaHue

3anpellaetca yctaHaBnmMBaTb KOHAEHCATOp wNu gemnd)ep Ha CTOPOHE Bbixoda npuBoaa
nepemMeHHoro Toka. B npoTnBHOM criydyae 3To MOXET Bbi3BaTb COOM NpuBOAA UM NOBPEXOEHMS
KOoHAeHcaTopa unu gemMndepa.
Bxogpbl/BbixoAbl (rMaBHOMO KOHTYpa) coaepXXaT rapMOHWKK, KOTOpble MOryT co3daBaTb MOMEXM

ans

yCTpOMNCTBa

KOMMYHMKaLIK,

NOAKIMKOYEHHOIo K

TOKa.

npuBony nepemMeHHOro

CooTBETCTBEHHO, AT MUHMMMU3ALUN NOMEX HY>XHO yCTaHaBnnBaTb CbVIJ'Ipr, 3a,u,ep>i<|/|Ba+ou.|,M|7|

nomMexu.

bonee nogpobHoO 0 nepudepUnHbIX YCTPOMCTBaAX — CM. COOTBETCTBYHOLLME PYKOBOACTBA NO UX

BbIGOpY.
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 2. IHopmaumsi 06 nsgenuu

2.4.2 OnncaHve nepugepunHblX OnuUMOoHarbHbIX YCTPOUCTB

MepudepuitHble onumnoHanbHble YCTPOMCTBA BKMOYAOT B CeBA YCTPOMCTBO TOPMOXKEHUS,
nnatbl pacwmMpeHus C pasHbiMU  QYHKUMAMKW, BHELWHIOW pabodyto naHenb n T1.n. Ecnn
TpebyeTcs kakoe-nnbo onuMoHanbHOe YCTPOMCTBO, yKa3bliBanTe 3TO B BalleM 3aKase.

Tabnuua 2-4. MNMepudepuiiHbie onumoHansHble yctponctea MD290

HanmeHoBaHue Mopenb DyHKUMSA MprmeyaHus
BHyTpeHHWI Mogenb npueoga, | Mogenu ¢ 18.5G/22P no 75G/90P
TOPMO3HOM MOAYIb 3aKaH4MBaKOLWAsACs | UMET BHYTPEHHEE YCTPOWCTBO | -

Ha O6ykBy «B»

TOPMOXXEHMS B KayecTBe
OMNUMOHHOW KOHUIypaLuu.

BHewHunn TopmosHon | MDBUN MpuBoapl, HaunHas ¢ 90G/100P u | Heckonbko  ycTpomcTB
MOAYIb Bbllle, OOIDKHbI OblTb OCHALLEHbl | TOPMOXEHMS
BHELLIHUM YCTPOWCTBOM | NOAKNIOYAOTCS
TOPMOXEHMS. napannenbHo K
npuBoA4y NepPeMeEHHOro
Toka 90G/100P u Bbiwe
Mnata pacwwupeHus | MD38I01 MoxeT obecneunTs paclumpeHue
Bxoaa / Bbixoga 1 natm DI wn opgHoro Al (AI3
ucnonesyetca Ana pasgeneHus | NpumeHsertca ans
aHanoroBoro BXxoga W MoxeT | mogenen 3,7 KBT n
nogkntovaTtecs kK PT100, PT1000), | 6onee
ofHoro penenHoro BbIX0aa,
ogHoro DO wu opgHoro AO ¢
Krnemmom KOMMYHMKaLnun
Modbus/CANIink
Mnata pacwwupenunsa | MD38I102 MoxeT obecneunTtb pacwmpeHue | MNMpumeHseTca ong Bcex
Bxoga / Bbixoga 2 Tpex DI Moaenemn
Mnata kommyHukauun | MD38TX1 OTo0  apantep  KOMMYHuKauun | lNMpumeHseTca ons Bcex
RS 485 Modbus c usonauuen mMogenewn
Mnata kommyHukauun | MD38CAN1 OTto0  apantep  KOMMYHuKauun | lNMpumeHseTca ons Bcex
CANIlink CANIlink Mogenen
Mnata kommyHukauun | MD38CAN2 OTto0  apantep  KOMMYHuKauun | lNMpumeHseTca ons Bcex
CANopen CANopen mMogenewn
MnaTta kommyHukaummn | MD38DP OTO KOMMyHMKauuMoHHass nnata | lNMpumeHseTca ong Bcex
Profibus-DP Profibus-DP Moaenen
Mporpammupyemas MD38PC1 MonHoctbto coBmectuma ¢ (1K | MNpumeHsaeTca ansa Bcex
nonb3oBaTenem cepumn H1U ot Inovance moaenen
nnaTta
BHewwHaa paboyas | MDKE Mopaepxusaet paboty | MNpumeHseTcs ans
naHenb Ha cBeTOauOaHOro Aucnnes npusogos cepun MD ¢
cBeTogmoaax nHTEepgencom RJ45
Py4dHas XKK-naHenb MDKE7 Mopoepxusaet paboty XKK- | NossonseTt
aucnned nybnupoBaTb
napameTpbl
YanuHUTEnNbHbLIN MDCAB CtaHgapTHbIn 8-xunbHbi kabenb, | CTangapTHaa anuHa —
kabenb KOTOPbIA MOXET MOACOEANHATLCA K | 3 MeTpa
MDKE n MDKE7
Ckoba MD500-AZJ-T* Wcnonb3yetcss gnst BCTpoeHHoro | * Bonee nogpobHo o

MOHTaXa npueodga nepemMeHHOro
TOKa.

COBMECTMMOCTU
Moaenen U MOLLHOCTMU
—cm. Tabnuuy 3-1
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maBa 3. MoHTa) o6opyaoBaHus

NnaBa 3. MoHTaXX o6opyaoBaHus

3.1. Cpepa ycTaHOBKMU

Mo3nuunsa

TpeboBaHus

TemnepaTypa cpeabl

Ot -10°C po 50°C

PaccesiHne Tenna

YCTaHOBUTb MNPUBOA MNEPEMEHHOr0 TOKa Ha Heroprodelrt OrnopHOM
NOBEPXHOCTU U NMPOBEPUTL, YTO MMEETCA AOCTaTOYHO cBOGOOHOrO MecTa
BOKpYr kopryca Ans ofecneyeHuss xopollero paccesiHus Tenna. Ons
3aKpenneHnsl Kopnyca Ha OMOPHON MOBEPXHOCTM MCMOMb3yATe MOLLHbIE
BUHTbI UMK GONTHI.

MecTo ycTaHOBKM

lMpoBepbTE, YTO MECTO YCTAHOBKU:

Haxoguntcsa Boanu oT BO3AENCTBMSA NPAMbIX COMTHEYHbIX nyden

He xapakTepusyeTcs BbICOKON BNaXXHOCTbIO UIN KOHAEHCaumen
3awmeHo OT BO3AEWCTBMS KOPPO3UOHHBIX Tra30B, TFOPHOYMX WK
B3pbIBOOMNACHbLIX ra3oB 1 NapoB

He cogepxut macna, rpsiau, nbinv, MeTanin4ecknx NOPOLLKOB.

Bubpauus

MpoBepbTe, 4YTO MECTO YCTAHOBKM He MNoOBeEpraeTcsi BO3OENCTBUIO
BMGpauun cebiwe 0,6g.

He yctaHaBnuBaiTe koprnyc psigom ¢ nepdopauoHHbIMU CTaHKaMy Ui
OPYrMM MexaHudeckum obopyaoBaHUEM, KOTOPOE FEHEpPUPYET BbICOKUE
YPOBHM BUOpauum UM MexaHn4eckne yaapsbl.

3allMTHbIV KOopnyc

MpuBoasl MD290 ¢ nnacTMaccoBbIM KOPMYCOM HYXXHO yCTaHaBnuBaTh B
OrHeCTOMKOM  Kopryce C  ABepsiMu,  KoTOopble  obecneuvBaioT
APPEKTUBHYIO ONEKTPUYECKYID M MEXaHMYecKyl 3alimTy. YcTaHoBKa
AOMKHa COOTBETCTBOBaTb MECTHbIM M perMoHanbHbiM MpaBunaM wu
NONOXEHNAM, a TaKkKe COOTBeTCTBYLWMM TpeboBaHusam IEC.

3.2. opI/IeHTaLlMﬂ YCTaHOBKM U 3a30pPbl

= 3a30pbl Npu ycTaHOBKE

TpeboBaHusa kK MmexaHnyecknum 3asopam ansa MD290 BapbupyroTCa B 3aBUCMMOCTM OT KIlacCoB
MOLLHOCTW NpMBOAA NEePEMEHHOIO TOKa.

Puc. 3-1. 3asopsbl npu yctaHoske MD290

Fopsuunin Bo3pyx

XonopaHbIi BO3gyx

Knacc TpebGoBaHus k 3a3opam ‘
MOLYHOCTH
18,5 -30 kBT A210 Mmm B =200 mm
37-45 kBt A 250 Mm B =200 Mm
55-132 kBt A 250 Mm B 2300 Mm

MpuBoA NepeMeHHOro Toka
HYXHO yCTaHaBnMBaTb
BepTUKaNbHO BBEPX
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MpuBoa nepemeHHoro Toka cepun MD290 paccevBaeT Tenno cHU3y BBepx. Ecnn HyXHO, 4TobbI

BMecTe paboTanu HeCKonbKO NPMBOAOB NEPEeMEHHOro ToKa, ycTaHaBnMBaiTe Ux 6ok 0 GOK.

I'Ipvl yCTaHOBKE HECKOJIbKMX npunBoAOB MNMepeMeHHOro TOKa: ecnn OoAuMH pAd npuBoaoB
nepemMeHHoOro TOKa HYXHO YCTaHaBnMBaTb Hag AOpyruMm, Mexay HUMKU  OOJDKHa ObITb
N30MAUMOHHAs MiacTuHa, YTobbl OaNH paa npuBoOOB HE HarpesaricAa OT ApPYyroro, 4to Moxet
npnuBecCTn K cbosim.

Puc. 3-2 YcTtaHoBKka M30MALUMOHHON NAACTUHBI

N3onsumnoHHas I]
nnacTuHa 2

3.3. MeToa 1 npoueaypa ycTaHOBKHU

MD290 umeeT Kopnyca ABYX TWUMOB - NNacTMacCoBbLIN U MeTannMyeckuin, B 3aBUCMMOCTU OT
knacca MowHoctn. [Ona kopnycoB MD290 MoOXeT OCylWeCcTBNATbCSA Kak MOHTaX Ha
NMOBEPXHOCTU, TaK U BCTPaMBaeMbIi MOHTaX.

1. MoHTax Ha noBepxHocTu Ans MD290 (nnactmaccoBbivi KOpnyc)

Puc. 3-3. MoHTax Ha noBepxHocTh Ans MD290 (nnactmaccoBbIvi KOPMyC)

YcTaHOBUTL NPUBOL CNEpeam
Wwkada ynpasneHus

3agHsa naHenb
Wwkaa ynpasneHus
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2. BctpanBaembint MoHTax ans MD290 (nnactmaccoBbii KOpNyc)

Puc. 3-4. HapyxxHas ckoba gnst nogsewmBanumsa ans MD290

HapyxHas ckoba

3aaHss naHenb

/ﬁ Lwkadha ynpasneHus

YcTaHoBUTb NpUBOZ Cnepean
Lwkadha ynpasneHus
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3. MoHTax Ha nosepxHocTh ana MD290 (meTannuyeckuin Kopnyc)

Puc. 3-6. MoHTax Ha noBepxHocTh ana MD290 (meTannmyeckumn Kopnyc)

YCTaHOBUTb NPUBOL Ciepeau e
wkaca ynpasrneHns & et
_,--"# 3afHsa naHenb
-~ ; A~ wwkacba ynpaBneHus
| "

3araHyTh )
YeTbIpe BUHTA I,'___'

) S
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PykoBOACTBO N0 aKcnyaTaunm maBa 3. MoHTa) o6opyaoBaHus

4. BctpamBaembli MoHTax ana MD290 (meTannuyeckuin Kopnyc)

Puc. 3-8. HapyxHas ckoba ans nogeewwmaHms angd MD290 (meTannuyeckuin Kopnyc)

BHeLwuHss ckoba -

YcTaHoBUTL NpUBOS Criepeam
Wwkacha ynpaBneHns

3agHss naxHesnb

o Lwkaba ynpaBneHus

-
-
-

3ataHyTh
YeTbIpe BUHTA
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Tabnuua 3-1. Belbop HapyxHbIX cKOb A4S BCTpaMBaemMoro MoHTaxa

"maBa 3. MoHTax obopynoBaHus

Mogenb ckobbl [Ana kakon Mogenv Npueo/a NepeMeHHoro Toka
MD500-AZJ-T5 MD290T18.5G/22P
MD290T22G/30P
MD500-AZJ-T6 MD290T30G/37P
MD290T37G/45P
MD500-AZJ-T7 MD290T45G/55P
MD290T55G/75P
MD500-AZJ-T8 MD290T75G/90P
MD290T90G/110P
MD290T110G/132P

Cobnogante crniegyrowime Mepbl NPeLOCTOPOXKHOCTM NPU YCTaHOBKE:

OcTaBnsiTb MOHTaXHble 3a30pbl B COOTBETCTBUM C pUc. 3-1 gnsa Toro, 4tobbl 06ecneunTb
[OCTaTO4YHOE NPOCTPAHCTBO AN paccesiHnst Tenna. Takke crnepyeT MNpUHUMAaTh BO
BHUMaHWe paccesiHve Tenna, reHepupyemMoro Apyrummn KOMMOHeHTaMn BHYTPY LWKada.

YCcTaHoBUTbL NpuBOAbI MEPEMEHHONO TOKa BepPTMKanNbHO BBeEpX Ans obecneyeHus
HOpManbHOro paccesHusa Tenna. Ecnu B wkady yCTaHOBNEHO HECKONbKO NPUBOOOB
nepemMeHHOro Toka, yctaHoBute nx 6ok o 6ok. Ecnn ognH psig npuBOOoOB NepeMEHHOro
TOKa HYXHO yCTaHaBnuBaTb Hag OPYrMM, MeXAy HUMW OOIbKHa ObiTb M30MAUMOHHAs
nnactuHa (cMm. puc. 3-2).

Ckoba aonst nogBelnBaH1s AOMKHA ObITb BLINMONTHEHA M3 HEMOPHOYEro MaTepuana.
[Ona cnyyaeB CWUMbHOrO 3arpsA3HEHUs METanfMYecKoW MNbifibl0 YCTAaHOBUTE CHapYXu

lWKada TennooOMEHHWK W NpPOBepbTe, YTO MPOCTPAHCTBO BHYTPU  MOSTHOCTHHO
repMeTMYHOro LWKada SBnsieTcs No BO3MOXHOCTM GOMbLUNM.
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3.4. CHATMe nepeaHen KpbILWKN

B cnyyae npuBogoB nepemMeHHoro Toka cepum MD290 HY>KHO CHSATb NEPEOHIO KPbILLKY A0
NPOKagKkn NPOBOAOB MaBHOrO KOHTYpa M KOHTYpa ynpaBneHus. Ha nnn. Huxe nokasaHo, Kak
CHUMaTb nepeaHo Kpbiwky MD290.

Puc. 3-4. CHaTtue nepeaHen kpbiwkn MD290 (nnactmaccoBbIv KOPMyC)

2. YXxBaTuTb
nepeaHHo0 KPbILWKY 1
noAaHATbL ee

- 13 IPope3n Haxatb
|| Npopess  BHYTPb OAHOBpEMeHHO
I nns ¢ 006emnx CTopoH

KplouKa

Puc. 3-13. CHsatue nepegHen kpbiwkn MD290 (meTannuyeckumn kopnyc)

2. CHATb KpbILKy
DBWXeHNeM K cebe

, L BbIkpyTUTL 4 BUHTa

MpumeyvaHue: Cobntoganite OCTOPOXKHOCTb NMPU CHATUW KPbILLIKA MPUBOAA NEPEMEHHOro TokKa.
Mpw nageHnn Kpbiwka MOXET NoBpeanTb 060pyAoBaHNE UMK NPUYUHUTL TPaBMbI.

)
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3neKTpV| YyeCkune noaKknr4vyeHunsA
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PyKOBOﬂ,CTBO Nno aKcnyaraunn [maBa 4. 3neKTp|/|quKme NoAKIToYeHUnA

MnaBa 4. 3ﬂeKTpVI‘-IeCKllle noagknr4vyeHuns

4.1. CunoBas uenb
4.1.1. OnncaHme Knemm cunoBon Lenu

Puc. 4-1. Cxema knemm rnaBHOro KoHTypa (3gecb u panee: Power = nutanue; Motor =
aBuraTens).

e E

ulviw
5 -
# |- WOTOR @
i
Jo
o=
(o]
':;_
sl
Tabnuua 4-1. Onncanune knemm TpexdasHoro Nnpmeoaa
Knemma HassaHune OnncaHue
R,ST Knemmbl TpexdasHoro 6roka MoaknounTb K TpexdasHoMy NUTaHUIo.
nUTaHna
(+), () MonoxwuteneHble 1 OBwuin BXoA LWMHbBI MOCTOSIHHOIO TOKA.
oTpULaTenbHbIE KNEMMbI LWMHbI MoAKMUYNTE K BHELUHEMY YCTPOWCTBY TOPMOXKEHMS
NOCTOSAHHOIO TOKa ans mogenen 90G/110P v Bbiwe.
(+), BR Knemmbl gns nogkntoyYeHust MoaknounTb K pe3anCTopy TOPMOXEHNS ANg
TOPMO3HOro peancropa mogenen 75G/90P n Huxe.
u,Vv,w Knemmbl npMBoaa nepemMeHHoro MoaknounTb K TpexdgasHoMy ABuraTento.
TOKa
15 Knemma 3aszemneHuns Obs3aTenbHoe NoaKMn4YeHne 3a3eMneHuns
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4.1.2. Cxema NpoBOAKM FMaBHOrO KOHTypa

MD290 75G/90P ”n Hwxe WuMeeT BCTPOEHHOE YCTPONCTBO TOPMOXEHMS, W BaM HYXHO
NOAKMIOYNTE TOPMO3HOM pe3nucTop K rnaBHomy KoHTypy. K MD290 90G/110P  HyxHO
NOAKIOYaTb BHELLIHEE YCTPONCTBO TOPMOXKEHWSI.

Puc. 4-2. MNpoeogka rnaBHoro koHTypa MD290 (TpexdasHbin Tok 380 — 480 B, ot 18.5G/22P no

75G/90P)
PeaucTop pereHepauum
© JZ &)
MCCB L ER (+) (=]
R £ @ R u *EJ—~
5 B . 1_:’_‘=.: 5 Il" i ] M g
i MD290 T
T 5 T Wo—— /
TpexdazHbiii 380/480 B 50/60 My ‘ r'ﬁi‘_l:' QT'— o+

Puc. 4-3. lNpoeogka rnasHoro koHTypa MD290 (TpexdasHbin Tok 380 — 480 B, ot 90G/110P go

110G/132P)
Pesuctop pereHepauum
—"
YcTpoiicTBo
TOPMOXEHMS
.'}J‘\ P
L= N
MCCE i+ |
R ﬂ N R ue -
v o
—d, 2 VO ‘M)
—& T wWo——/

Tpexdasubii 380/480 B 50/60 My |,

-ﬁ
U,
-
.,
1|

L

w
=
=
Mo
w
o
1L.‘-"’
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4.1.3 Mepbl NpegoCTOPOXHOCTM NPU NPOBOAKE MaBHOMO KOHTYpa

= BxogHble knemmbl nutanmna R, S, T

- lNpun nogcoeamHeHnn kabensa Ha CTOPOHE Bxoda MpMBOAA MEPEMEHHOrO TOKA HET HUKAKMUX
TpeboBaHuii No nocrnegoBaTenbHOCTU has.

- Cneuundmkaumsa n cnocod yCTaHOBKM BHELUHUX CUNOBbIX Kabenen OomkHbl COOTBETCTBOBATL
MECTHbIM TpeboBaHUAM 6e30NacHOCTU N NPUMEHUMbIM cTaHgapTam IEC.

- B kayectBe cunosbix kabenen MCNONb3ynTe MeOHble NPOBOAA HY>XHOrMO pasmepa C y4eToMm
pekomeHayeMbIX B M. 9.3 BENUYUH.

» Knemmbl (+), (-) LUMHBI NOCTOSAHHOIO TOKa

- Knemmbl (+) 1 (-) WKWHbI MOCTOSIHHOTO TOKa WMMEKT OCTaTOYHOE HanpsikeHue nocne
OTKITIOMEHUS MpuBOAA NepeMeHHoro Toka. [locne Toro kak noracHet mHaukatop CHARGE,
HYXHO BbbkOaTb He MeHee 10 MUHYT, npexge 4Yem poTparMBatbcsd [0 0BopygoBaHUS.
HecobntogeHve aToro npasuna MOXeT NPUBECTU K yaapy TOKOM.

- [Npn noakntoYeHUM KOMMOHEHTOB BHELLUHEN CUCTEMbl TOPMOXEHWUS K NpuBogY MepemMeHHOro
Toka 90G/110P n Bbiwe HW B koeM cnyvae He MeHsuTe (+) un (-). HecobniogeHne moxeT
NPMBECTU K NOBPEXAEHUIO NPUBOAA NEPEMEHHOro ToKa M Jaxe Bbi3blBaTb noxap.

- [OnuHa kabena 6noka TOPMOXEHUA HU B KOEM criyyae He [ormkHa npesbiwats 10 m.
Wcnonb3ynTe BUTYIO Napy WUnu xecTkue napHble NpoBoAa AN napannenbHOro COeaAnHeHus.

- He nogkntoyatb pe3ncTop TOPMOXEHUST HanpsAMyto K LUMHE NMOCTOSIHHOrO Toka. B npoTvBHOM
criyqae OH MOXeT NoBpeanTb NPUBOA NEePeMEHHOro ToKa U Aaxe Bbi3BaTb noxap.

* Knemmbl (+), PB ons nogknioveHns pesnctopa TOPMOXEHUS

- [na npuBoaa nepemeHHoro Toka 75G/90P 1 HKe C BCTPOEHHbIM YCTPOMCTBOM TOPMOXEHUS
AENCTBYIOLWLMMM SBNAOTCS Krnemmbl (+), PB.

- [NogcoeouHnTb pesncTop TOPMOXEHUS PEeKOMeHOyeMOW MOAenn u NpoBepuTb, YTO AfvHa
kabena peaucTtopa pereHepauuu kopode 5 mMeTpoB. B npoTuBHOM cnyyvae npwusogy
nepemMeHHOro Toka MoryT ObITb HAHECEHbI NOBPEXAEHUS.

» BoixogHble knemmbl U, V, W npuBoga nepeMeHHOro Toka

- Cneuundmkaumsa n cnocod yCTaHOBKM BHELUHUX CUMNOBbIX Kabenen OomkHbl COOTBETCTBOBATL
MECTHbIM TpeboBaHUAM 6e30NacHOCTU N NPUMEHUMbIM cTaHgapTam IEC.

- B kauyecTtBe cunoBbix kabenewn ucnonb3ynte MegHble NPoOBOAA HY)XHOMo pasmMepa C y4eToMm
pekomeHayembIX B M. 9.3 BENUYUH.

- He noaknioyanTe KOHAEHcATOp WNW 3arpaguTefibHbiA OUABTP Ha BbIXOAHOW CTOPOHE
npueoda nepemMeHHoro Toka. B MpOTMBHOM cryvyae 3TO MOXET Bbl3blBaTb YacTble OTKa3bl
npueoda nepemMeHHOro Toka Unn gaxe ero rnorioMKy.

- Ecnn kabenb pgpuratens CAUWKOM ANWHHbIA, ©yOeT reHepupoBaTbCs 3NEKTPUYECKUR
pe3oHaHC BCNeacTBMe BO3AEWCTBMA pacnpefeneHHONn €eMKOCTM. JTO MOXeT MNOoBpeauvTb
n3oNauMo0 aBuraTensa unu reHepuposaTb 60Mne BbICOKUIA TOK yTEYKWU, Bbi3BaB OMPOKUAbIBaHNE
npueoda nepemMeHHOro Toka Ans 3almTbl OT MNpeBbieHna Toka. Ecnn kabenb gsuratens B
AnvHy 6onblwe 100 MeTpoB, HY>XHO YCTAHOBUTb BbIXOAHOW peakTop NEPEMEHHOrO TOKa PSAOM C
NprMBOOOM NEPEMEHHOIO TOKA.

LAY
» Knemma = PE
- Orta knemma gormkHa OblTb HageXHO MNoAcoeduMHEeHa K 3a3eMISIEHUI0, a COMPOTUBNEHUE
nposoja 3asemfneHnst 40MKHO ObiTb MeHbLue 0,1 OM. B npoTMBHOM crnyyae 370 MOXET Bbi3BaTb
HeHopMarbHy paboTy NpuBoaa NEPEMEHHOIO ToKa 1 JaXe ero nosioMKy.
- He nogcoeamHATb 3Ty KNEMMy K HEMTpanbHOMY NpoBOAY Nogayvn NUTaHus.
- UmnegaHc npoBoaa 3awmtHoro 3asemnenuns (PE) gomkeH GbiTb B COCTOSHMM BblAEPXMBaATb
0OMbLUON TOK KOPOTKOIO 3aMblKaHWNA, KOTOPLIN MOXET BO3HMKaTb MPU HEUCMIPABHOCTSIX.
BbibpaTb pasmep nposoga PE B cooTBETCTBUM CO criegytoLlen Tabnumuen:
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PykoBoACTBO Mo akcnnyaTauum "naBa 4. QnekTpu4eckme NoaKo4YeHns
Mnowagb nonepeYHoro ceyeHnst asHoro MwuH1manbHasa nnowagb NoNnepeyHoro cevyeHus
nposoga (S) 3almuTHOro nposoda (Sp)
S <16 Mm*
16 MM°< S < 35 MM° 16 MM°
35 Mm°< S S/2

- B kayectBe npoBoga 3alMTHOrO 3a3€MMEHUSA HYXXHO MWCMOMb30BaTb XENTbI/3eneHbln
kabenb.

» TpeboBaHMA K yCTPOMCTBY 3aLUMUTbl BXOOHOWN CETU

- YcTaHoBUTE 3alUMTHbIE YCTPOWCTBA (MpeaoXpaHuTeNb U aBTOMATUYECKUIA BbIKMoYaTeNb) Ha
BXOAe aneKTponutaHus. 3aluTHble YCTPOMCTBa AO0MKHbI obecneynBaTh 3allmTy OT Neperpysku
MO TOKY U KOPOTKOrO 3aMblKaHUS.

- 3awuTHble yCcTponCcTBa AOMKHbI ObITb B COCTOSHUM MOMHOCTbIO u3onuposaTb MDS500 ot
BXOAHOIO 3NEKTPONUTaHUS.

- Mpwn BLIGOPE 3aLLUMTHOIO YCTPOMCTBA HYXHO YYMTbIBaTb MPOMYCKHYK TOKOBYHO CMOCOBHOCTb
cvnoBoro kabens, cnocoBHOCTbL CUCTEMbI pacnpefeneHms MOLWHOCTM Ha BXO4e BblAepXMBaTb
neperpysky M KOpoTkoe 3aMblkaHue. B uenom BbIGOp Hy)XHO genatb C y4eTOM BEMUYUH,
pekomeHayembIX B pasgene 9.4.

» CucTemMa NMHENHOro HanpsXeHus

- MNpuBog nepemeHHoro Toka cepumn MD290 paGoTaeT ¢ CUCTEMOWN NIMHENHOIO HANPSHKeHUs, rae
HenTpanbHas ToYka 3asemneHa. Ecnu npuBog mcnonb3yeTcs C CUCTEMOW, rae BooOLlie HeT
COENHEHUA Ha 3eMSI0, HEOBXOAMMO yaanuUTb BUHT NepeMbldKM BapuCTopa, Kak nokasaHo Ha
crneayloLlem pUcyHKe, U He ycTaHaBnNnBaTb punbTp. HeBbinonHeHne aToro TpeboBaHnA MOXET
NpMBECTU K TpaBMaM nepcoHana unv noBpexaeHuo NpuBoaa.

- B cueHapusax ¢ wucnonb3oBaHMEM aBTOMATUYECKMX BbIKNOYATENEN OCTATOYHbIX TOKOB
(RCCB), ecnu asTomaTunyeckuin BoikntovaTtens (MCCB) oTknoyaetca npu 3anycke, yaanute
BUHT nepembldkn OMC, kak nokasaHo Ha CreaytoLemM PUCYHKE.

Puc. 4-4. BUHT nepeMbidkn OMC 1 BUHT Nepemblyku Bapuctopa

BuHT nepembiuku AMC
BUHT nepembIvku —
BapucTopa e
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PyKOBOﬂ,CTBO Nno aKcnyaraunn

['naBa 4. OnekTpudeckne NoOAKMYEHNSs

4.2 Llenu ynpaBneHusi

4.2.1 PacnonoxeHve KneMm KoHTypa ynpasrieHus

+HoV | AN Al2 D DIz M3 Di4 Dis

COM

GND | GND | AO1 | FM | D01 | CME | COM

TIA | TlB | TiC

0P | +24v

m OyHKLMM KNneMM

Tabn. 3-8. OnucaHne Ncnonb3oBaHWSA KNeMM KOHTYpa ynpaBneHus

Twvn Knemma HaumeHoBaHne OnucaHue
MNutanne +10V GND BHeluHee nuTaHue Mopaya nutanma +10 B Ha BHeLLHWUI BNOK.
+10V OObI4HO Ncnonb3yeTcs A8 NMTaHUSA BHELHErO
noteHymomeTpa 1 — 5 kKOm. Makc. BbIxogHOMN
ToK: 10 MA
+24V COM | BHelluHee nuTaHue Mopaya nutanusa +24 B Ha BHeLLHWI BNOK.
+24V O6bI4HO ncnonb3yeTcs And NMTaHWs KIeMM
MpumeHseTca ons DI/DO n BHewHMX ceHcopoB. Makc. BbIXOAHOW
KOHTYypa Tok: 200 mA
kateropum Il
neperpyska no
HaNPSYKEH IO
OP Knemma Bxoga MoakntoyeHwne k +24V no ymonyaHuto. Ecnu
BHELLUHero HYXHO, 4T06bI DI1-DI5 ynpaBnanmcb BHELLUHUMHA
MUCTOYHMKA curHanamu, OP Hy>XHO oTcoeauHUTb OT +24V 1
nuTaHuns NOAKMNIOYUTb K BHELLHEMY UCTOYHUKY NUTAHKUS.
AHanoros Al1 GND AHanoroBbI BXof, [wanasoH BxogHOro HanpsixeHus: ot 0 go
ble BXoAbl 1 10 B nocrT. ToKa
ConpoTtuBneHune Ha Bxoge: 22 kOm
Al2 GND | AHamnoroBbivi BXog BxoaHoM TOK Unu HanpsxXeHwe, 4To
2 onpenenseTca HaCTPOWMKON nepemblykn J9
[nanasoH BxogHoro HanpsbkeHus: ot 0 go
10 B nocrt. Toka / 4-20 MA
[wanasoH BxoaHoro Toka: ot 0 go 20 mA
ConpoTusneHue Ha Bxoge: 22 kOm
(BxogHoe HanpskeHue), 500 Om unu 250
Owm (BxogHoM TOK), 4YTO onpefensierca J10
Lndbpossbl DI1 OP LUndposon Bxoa 1 M3onaumsa ¢ ontonapon, coBMectumas ¢
e BXxoAbl DI2 OoP Undposon Bxoa 2 BXOA4aMW C ABOVHOW NONSAPHOCTbLIO
DI3 OoP Lindpposoit Bxoa 3 ConpotusneHue Ha Bxoge: 1,39 kOm
Dl4 OP Lincdpposon Bxon 4 [wanasoH HanpskeHus ansa exogos: 9 — 30
B
DI5 OoP BbicokockopocTHO Mommmo cxopcTtea xapaktepucTtuk ¢ DI1-DI4,
N UMNYIbCHBLIN DI5S moxeT Takke ncnonb3osaTbCs Ans
BXOA BbICOKOCKOPOCTHBIX MMMYJTbCHBIX BXOO0B.
Makc. yactoTa Ha Bxoae: 100 k'L,
ConpotueneHune Ha Bxoge: 1.03 kOm
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['naBa 4. OnekTpudeckne NoOAKMYEHNSs

Tun Knemma HaumeHoBaHve Onwucaxve
Anarnoros AO1 GND | Ananorosbin BbixogHOM  TOK  wWnM HanpskeHue,  4To
bl BbIXOS, BbIxog 1 onpegenseTcs HaCTPONKOW nepemMblykn J7
[nanasoH BbixogHoro HanpshxkeHusi: 0-10 B
Junana3soH BbixogHoro Toka: 0-20 MA
Lindbposebl DO1 CME | Uwndposon BbIxoq, OnTtonapHass wu3onAuusa, BbIXOL  LOBONHOW
€ BbIXoapl 1 MONSPHOCTM C OTKPbITbIM KOJIIEKTOPOM
[nanasoH BbixogHoro Hanpshkernsi: 0 — 24 B
[unana3soH BbixogHoro Toka: 0 — 50 mA
Cnepyet 3ameTtutb, 4to CME u COM wumetot
BHYTPEHHIOH0 n3onauuio, HO BHELLHE
3aKOpOoYeHHble nepemblvkon. B Takom cnydae
D01 ynpaBnsetcsa +24B no ymonyanuio. Ecnu
Bbl XOTUTE nofaTb BHelwHee nuTaHue Ha DO1,
ybepuTe nepembIiyKy.
FM COM | BeicokockopocTHo | Ynpaensietca F5-00 (BbIGOp BbIXOAHON KNEMMbI
N UMNYIbCHBLIN FM).
BbIXO[, Makc. BbixogHas YactoTa: 100 klu.
Ecnn ucnonb3yetcsa kak BbIXO4 C OTKPbITbIM
KONMMEeKTOpoM, cneumMdukaumsa Takas e, Kak
ansa DO1.
PenenHbie | T/A T/B HopmanbHo
BbIXOAbl 3amkHyTas (NC) MponyckHas cnocoBHOCTL KOHTaKTa:
Knemma 250 B nepem. Toka, Cos f=0,4
T/IA T/IC HopmanbHo 30 B nocrT. ToKka, 1 A
pasomkHyTas (NO)
Knemma
Bcnomora J13 UHtepdenc nnatel | UHTepdenc ansa  28-KWNbHbIX  KNemMMm U
TenbHble pacLuMpeHus OMUMOHHBIX nnart (nnata pacLumpeHus
nHTEpdEen Bxoga/sbixoga, nnatel [MJIK 1 pasHbIX WuH)
Chbl J11 NHTepdeinc MopknounTb K BHeLWwHeln paboyen naHenu
BHeLLHen paboyen
naHenu

4.3 CxeMbl NOAKMHOYEHNA BXOOHbIX/BbIXOAHbIX KINEMM

4.3.1 lMopkntoyeHne Al3

AHanorosble curHasbl Ha HU3KNX YPOBHAX MOTyT noaBepraTbCcA BO30ENCTBUAM BHELLUHUX MOMEX.
[na cHWXeHus 3Toro BO3OewncTeus Ans nepenayn aHanoroBbiX CUrHanoB HY>XHO obsazaTenbHO
ncnosnb3oBaTb 3KpaHMpOBaHHbIE NPOBOAA KOpo4e 20 m.

Puc. 4-5. Cnoco6 npoBodku Anst UCMOSb30BaHUSA C aHaNoroBbiM BXO40OM 1

MoteHuromeTpy |

<hHm

-

MD2%0

O HOV

AN

[
s

GND

) j
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PyKOBOﬂ,CTBO Nno aKcnyaraunn [maBa 4. GneKTqueCKme NoAKIToYeHUnA

B cuctemax, rge aHanoroBble curHanbl NOABEPraloTCA BO3AEUCTBUAM CUMbHbBIX BHELUHUX
nomex, ycTaHoBUTE (DUIMbTPYIOLWMIA KOHAEHCAToOp WU OePPUTHBLIA MarHUTHbIA CepaeyvHuK y
MCTOYHMKA aHanoroBoro curHana.

Puc. 4-6. YcTaHOBUTL (OUILTPYIOLWMIA KOHOAEHCATOP MU heppOMarHUTHLIN CepAeYHUK

[Mepeceyb unn HamoTaTb ABa Unu

U obopota B OfHOM
HanpaBneHum ; MD290
sla;- {0 A
_]_ c I II
T 0.022uF S0V ||
o {5 GND
] A
deppomarHUTHbIN
cepaeyHuK

4.3.2 MNMposogka DI1-DI5 (npueMHUK, NCTOYHNK)

[Ae 9TO BO3MOXHO, WCMONb3yWTe ANA nepefadv UUQPOBLIX CUrHaNOB 3KPaHMPOBAHHbIE
nposoga kopoye 20 M. Ecnu yctaHoBKa npeanonaraeT akTUBHOE YrpaBrieHWe, HYXHO
ucnonb3oBaTb (UNbLTPbI ANs HeOoNnyLWeHus Toro, 4ToObl LMpoBbIE CUrHAMbl Bbi3biBanu
NOMEXMN Ha UCTOYHMKE MUTaHus. B Takux crnydasix pekoMeHayeTcs MCNosib30BaTh KOHTaKTHbIN
pPeXum ynpasreHus.

= [MpoBoaka npuemHuka (SINK)

Puc. 4-7. lNpoeoaka B pexnme SINK

CurHan
; Sn_!nal_

[] ! W
3;:]- l

o

|
1
|
|
+EE ! oP | ]
L

L e
on' | Zak | | | b —

bis

— [f 35!
2.4 I LY

MaHenb ynpaBnexus
__NoWBOLOOM MEDEM. TOKa _ _

coM_

T

e - e

BHeLHW koHTpOnnep
]

Pexum SINK valle Bcero ncnonb3yeTcs B pexxume npoBOOKW.

UTtob6bl NnogaTe NUTaHMe OT BHELUHEro UCTOYHMKA, YOepuTe nepemMbiuky Mexay kKnemmamu +24
B 1 OP n knemmamn COM n CME. lNogknioynte NonoXUTESNbHYIO CTOPOHY BHELLHEro nuTaHus
24B k knemme OP, u BHewHee nuTaHue 0 B k cooTBeTCTBYOWEN Knemme DI yepes KOHTakT Ha
BHELUHEM KOHTponnepe.
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PyKOBOﬂ,CTBO Nno aKcnyaraunn [maBa 4. 3neKTp|/|quKme NoAKIToYeHUnA

B pexume nposogkm SINK He nogcoeguHsante krnemmbl DI pasHbix NpvBOOOB MEPEMEHHOro
TOKa napannesnbHo, B NPOTMBHOM Cflydae MoryT npousonTn owmnbku umndposoro eBxoga. Ecnm
HYXXHO MNOAKIIOYUTb HECKONbKO pasHbliX MPUMBOAOB MEPEMEHHOr0 TOoKa napannenbHo,
nogcoeauHUTe Auon nocnefoBaTtenbHO K UngpoBomy Bxody. XapakTepuUcTUKkM AMoAa OOIDKHbI
yAOBMETBOPATL criegyowmnm TpeboBaHuaM:

HomuHanbHbINM TOK B NpoBoasdLleM HanpasneHun IF: > 10 mA
MageHne HanpsxeHnst B pexnme npamoro Toka UF: <1 B

Puc. 4-8. NapannenbHoe coegnHeHune knemm DI B pexxnme SINK

) L) MaHenb ynpasnexus
npuBoga nepem. Toka 1

| |
| i
\EPI ; )
P oo i f -:r't\ :
pH, 24 L - —m

1 T---======= TaHenb ynpaBneHus
+24V MpVBOZa NepeM. Toka 2

-

1308 | E: 5 ﬂ.rr\.

BHeLuHuI kKoHTpONNEp

]

L

ik
s \
.
2

= [MpoBoaka ncrtovHmka (SOURCE)

Puc. 4-9. Pexxum nposogkn SOURCE

i ! ]
+VEE | +2dv | T

i ! —— OF

| 3303 L Ii * =

i | AR | - =i 1 f |

i ! o | 2k [ | N

I ; : 3

! | | ! FNF] .

| g i = =

i | 1 .8 =
i ' -

. | vz

: : 5 2k | L

! o, £ —

i ! | e lMaHenb ynpaBneHus
| BHewHwit koHTponnep [ NP1BOAOM Nepem. Toka

Ona uncnonssoBaHus pexuma nposogkn SOURCE, ybepute nepemblyky Mexay Krhnemmamu
+24B n OP. Mogkniounte knemmy +24B Kk oOwemy kaHany BHELLHEro KOHTponiepa wu
coeauHuTe knemmy OP k knemme COM.

UTob6bl MogaTb MUTaHWe OT BHELWHEro MUCTOYHWKa B pexume nposogkn SOURCE, ybepute
nepembldky mexay 24B n knemmon OP. CoeguHute BHELWHU CcTouHMK NnutaHmsa 0B k knemme
OP, a nNonoxuTernbHy0 KNeMMYy BHELUHEro UCTOYHMKa nuTaHusa  24B K cOOTBETCTBYHOLLEN
knemme DI yepes KOHTaKT Ha BHELLUHEM KOHTpOSSiepe.
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PyKOBOﬂ,CTBO Nno aKcnyaraunn [maBa 4. GneKTqueCKme NoAKIToYeHUnA

4.3.3 NpoBogka DO (undcposoro BbIxoaa)

Ecnu knemma undpoBoro Bbixoga [OSMKHA NPUBOAUTL B ABMXKEHUE perne, HYXXHO YCTaHOBUTb
NornoLarLnin Ao Ha KaTyLlke pene. 3TOT Anoa npeaoTBpallaeT MHAYKTUBHbIE NEpexoaHble
KOMMYTaAUWOHHbIE MPOLECChl, Bbi3blBalOLLME TMOBPEXAEHUS CUCTEMbl nuTaHua 24 B
NMOCTOSIHHOrO TokKa. lMormowarowmn guon OOSMKEH MMETb HOMMHAamNbHbIA TOK B MPOBOASLLEM
HanpasneHun 50 MA.

Pwuc. 4-10. Cxema nposoakn DO ana MD290

MD290 2 o

|

ene /1 Ownop

P
s

e
CME

com o
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PykoBoACTBO Mo akcnyatauuv

maBa 4. QnekTpuyeckne NoLKITYEHNS

4.4 IneKkTpuyeckue nogknroveHma MD290

Puc. 4-11. MNMposogka MD290 ansa tpexdasHoro Toka 380 — 480 B (18.5G/22P — 75G/90P)

Fur §-11. Mpofiodkn MO290 drm mpexdaascen moko 380 - 480 B (850,229
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PyKOBOACTBO NO 3Kcniyataumm maBa 4. OnekTpuyeckne NogKIYEHNs!

Puc. 4-12. MNMposogka MD290 ansa tpexdasHoro Toka 380 — 480 B (90G/110P — 110G/132P)

Puc. 4-12. NMpoBodkn M0290 dna mpexgoanozo moka 380 - 480 8 190G,/ 10P - 106/ 132PI
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PyKOBOACTBO NO 3Kcniyataumm maBa 4. OnekTpuyeckne NogKIYEHNs!

Puc. 4-13. Tunosasa nposogka MD290

Fur 4T3 Tumofios npobodko MO290
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PyKOBOACTBO NO 3Kcniyataumm 'aBa 5. Qkcnnyatauusi

naBa 5. AkcnnyaTauua

5.1 OnucaHue naHenu ynpasneHus

Paboyas naHenb, nokasaHHas Ha pwuc. 5-1, nossonseT oTcnexuBaTb paboTy cUCTeMb,
M3MEHSATb NapamMeTpbl U 3anyckaTb Unu octaHaenmeaTbe MD290.

Pwuc. 5-1. Jletanu pabo4er naHenu

WHaukaTop MCTOYHMKA KOMaHA ; _ MHpukaTop HanpaBneHus ABMKeHUA
ON: knemma ON: Hasap
OFF: paboyas naHenb OFF: Brepen,
MWFAET: kommyTaums
MoHTaxHoOe oTBepcTHe

WHauKaTop COCTOSHNA UCNONTHEHUS
ON: pabotaet
OFF: ocraHoBKa

WHAankaTop Npo4ux cocToAHUI

ON: ynpaBneHu1e MOMEHTOM 3aTsrBaHus
MUIAET mefnieHHo: aBTOHacTpomka
nBuratens

c N M MWFAET 6bICTpo: COCTOSIHUE HEMCMPABHOCTH
BETOAVOAHbINA Avcnnei
ANA napameTpoB

— WnpmnkaTop 6noka napameTpa

KnaBuwa yBennyenms

KnaBuwa

NpOrpaMMUpPOBaHWS . KnaBuwa noareepxaeHus

Knaeuwa Bbi60pa pexuma
MEHI0

KnaBuwa nepeknyeHus

~ KnaBuwa YMeHbLUeHus

Knaeuwa BbinonHexus Knaeuwa cton/c6poc

MHorodyHKuMoHanbHas knaBuia

MoHTaxHoe oTBepcTUe BbiGopa
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maBa 5. Qkcnnyarauus

= KnaBuwin Ha pabouen naHenun

KnaBuwa

HaumeHoBaHue

PyHKUUA

MporpammunpoBsaHue

Bxog B MeHIo YpoBHS | unu Bbixo U3 Hero
BosBpaT B npeabiayLiee MeHo

MogTtBepxaeHue

Bxoa B kaxabli ypoBeHb NHTEpdEenca MeHo
MoaTeBepxaeHne 3agaHns BOCNPOU3BOANMOrO Ha
avicrninee napamerpa

YBenuyeHune

Mpn HaBuUraumm B MEHIO — NEpEMeELLIEHME BBEPX MO
OTKPbITbIM 3KpaHam

Mpn pegakTMpoBaHUKN BEMNNYUHBI NapamMeTpa —
yBeNu4YeHne BOCNpou3BeaeHHON BEMMNYMHbI

Korga npmBog nepemeHHoro toka B pexxume RUN —
yBENIMYMBAET CKOPOCTb

YMeHblLUeHune

Mpu HaBUraumm B MEHIO — NepemMeLLieHe BHAU3 Mo
OTKPbITbIM OKHaMm

Mpn pegakTMpoBaHUKM BENUYUHBI NapamMeTpa —
YMeHbLUEHWe BOCNPOU3BEAEHHON BENNYMHBI

Korga npmBog nepemeHHoro toka B pexvme RUN —
YMEHbLLIAeT CKOPOCTb

Mepexon

Beibop Bocnpon3BoaMMOoro napameTtpa B COCTOSIHUM
paboTbl MM OCTAHOBKM

Bbibop undpbl Ans U3MeHeHUs Npyu N3MEHEHNM
BEMNWYMHbLI NapamMeTpa

3anyweHo B paboty

3anyck npuBoda B paboTy Npu UCMOMNb30BaHUM pexnma
ynpaBneHusi ¢ paboyen naHenw.

MpumeyaHune: HeakTnBeH Npu NCNOMNb30BaHUN pexmuma
ynpaBfieHusi Yepes OKOHEYHOe YCTPOWCTBO UMK LUMHY AaHHbIX.

£ Cton/Cbpoc OcTaHoBKa npuBoga NepeMeHHOro Toka npu
HaxoxaeHun B coctossHM RUN
BbinonHeHune cbpoca npu HaxoxgeHun npMeBoaa B
coctosiHun FAULT (owwbka)
MpumevaHune: PyHKUMM 3TON KNABULWIN MOTYT ObITb OrpaHNYEHbI
3a cYeT NpuMeHeHus pyHkuun F7-02.
MHoro- BbInonHaeT pyHKUMIO NepeKnioYeHmns, Kak aTo onpeaeneHo
@K dyHKLUMOHanNbLHas 3agaHvem F7-01, Hanpumep, Ans B6ICTPOro nepeknoyeHns

MCTOYHUKA UK HanpaBJieHNAa KoOMaHabl.

Bbibop pexnma
MEHIO

Haxmute Ha KnaBully Angd nepekrniyvyeHna pexKnma MeHIo Kak
onpegeneHo 3agaHvem FP-03.
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* IHgQUKaTOpbl COCTOAHUSA

NmeeTcs YyeTbipe MHONUKaTopa COCTOAHUA HaBEPXY pa6oqe|7| naHenun (KpaCHbIe CBeTO,EI,I/IOﬂbI).

WHpukaTop NHankauus

@) OFF — ykasbiBaeT, 4yto MD290 B pexnme «cTomn»

RUN ON - ykasbiBaeT, yto MD290 B pexume xoga

O OFF — ykasbiBaeT, 4to MD290 ynpaenseTcsa ¢ pabo4yein naHenu ynpasneHus

LOCAL/REMOT ON - ykasbiBaeT, 4to MD290 ynpaBnsetcsa yepe3 OKOHEYHOE YCTPONCTBO
MWIAHUE — ykasbiBaeT, 4to MD290 ynpaBnsieTcs Yepes LWNHY AaHHbIX

@) OFF — yka3biBaeT Ha BpallleHne asurartens B o6paTHOM HanpasnieHnn

FWD/REV ON ykasbIBaeT Ha BpalleHve aBvraTens B HanpasrneHu1 Bnepes

@) ON — yka3blBaeT Ha PEXUM YNpaBreHns KpyTALMM MOMEHTOM

TUNE/TC MWTIAHWE (meaneHHoe, pa3 B CEKYHAY) — COCTOSIHME aBTOHACTPOMKU
MWUITAHUE (6bicTpoe, 4 pa3a B CEKyHAY) — COCTOSIHNE HENCMPABHOCTU

* lHaMKaTopbl YCTPOMCTB

NmeeTcs TP MHOWKaTopa COCTOAHUA HUXKE OTO6pa)KaeMbIX AaHHbIX Ha 3KpaHe (KpaCHbIe

cseToanoabl). 3TN UHA
€OUHNL, UCTONb3yeMbIX

nkatopbl paboTalT MHAMBMAOYANbHO UNU B nape Ans AEeMOHCTpauumm
Onst oTobpaXxeHnst AaHHbIX, Kak NpeacTaBreHo Ha puc. 5-2.

Tabnuua 5-1. MNpeacrasneHne NHANKATOPOB YCTPONCTB

WHpukaTop

O6o3Ha4yeHne

Hr A

v
— PN — e b —

-

Hz - yactoTa

Hz A v A - TOK
(RPN e % ()

A v V - HanpsixkeHne
(e R e 5

Hz ]

P e o B

"‘I.
-

RPM — yncrno o6opoToB

Hz

([ e UM e B

% - ANa UHbIX peneBaHTHbIX eanHNL,

= CBeTOANOAHbIV Ancnn

Oucnnen

Ha cBeToguodax Ans

en

BOCMpou3BedeHns [OaHHbIX (5-3HauvHbIN) NoKasbiBaeT

cnenyoLyo MHopMaumio:

3agaHne 4acTtoThbl

BbIXOAHas YacTtoTa
MHpopMaLms 06 oTcnexmnBaeMbIX faHHbIX

Ko, OLLNOKHM
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5.2 NMpocmoTp U nsmeHeHne PyHKLUOHaNbHbIX KOOOB

Paboyas naHens MD290 nmeeT Tpy YPOBHSA MEHIO.

TpexypoBHEBOE MeHIO BKNYaeT B cebsa rpynny dyHKunmoHanbHoro koga (YpoBeHb ),
dyHKUMOHanbHbIM Ko (YpoBeHb II) n 3apgaHve BennuuHbl yHKUMOHaANbHOro koga (YpoBeHb
[I), Kak NOKa3aHO Ha WM. HUXe.

Puc. 5-2. Anroputm paboTbl paboden naHenm

Puc 5-2Z Anzopums pofiome podosed noseny

"I%'EI Yy | |Ip|. HLZOWEL LUGEE HOXUHOME

[
[Jopmezrmg LML, I_'||,.-| [ il b ﬂ L'} M9 UAMEHEHUE Ludp
'.-{l%l'l:'[l N HCIHHUD| iR iJHELL Jl|_.,-|_|e i ":JllLl ||l # ok

5000 ™ FO

&

!E'fr?inlpq'?“}l_r' B, FC"UQ FNuEn F'C' 04 ENTER

]

[

PR |
, ENTER i

A el
il I L AT v
i i Al PRG | EMTER} H1l1 JH] KOO . . .
I”:I.'.H!'Ii-lli'-.I :-"III."'.'.IHH He_coxpa+e l‘h ‘5 [ TN T
UHLLILORLAESN T K0l 30d3ae T e

N3 meHto YposHs |l MOXXHO BepHyTbCst B MeHio YpoBHs I, HaxxaB PRG nnn ENTER. Pasnuune
OyoeT cnegyowmm:

Mocne Haxatna ENTER cuctema coxpaHsieT CHadana 3agaHve napameTpa, a 3aTem
BO3BpaLLaeTcsd B MeHo YPoBHSA Il n nepexoaunT k cnegytowemy gyHKLMOHaNbHOMY Koay.

Mocne Haxatms PRG cuctema He coxpaHseT 3afjaHve napameTtpa, a cpasy
BO3BpaLLaeTcd B MeH0 YPoBHS Il 1 ocTaeTca Ha TekyleM yHKUMOHaNbHOM Kofe.
Hwxe npumep nameHeHums senuunHel F3-02 ¢ 10,00 Iy Ha 15,00 Iy,

Puc. 5-3. lNpumep M3MeHeHus1 BENUYNHBI NapameTpa

PRG M - 4 -

TPRG lENTER

F3 |« F3-0% |« 015.00 |¢——| 010,00 |«——| 010.04

B meHo YposHsa lll, ecnn B napameTpe HET murarowen umdpbl, TO 3TOT NapameTp U3MEHUTb
Henb3sd. MimeeTcsa ABe BO3MOXHbIE NPUYMHBI 3TOrO:

®PyHKUMOHaNbHLIN NapameTp, BbIOpaHHbIN BaMu, NpegHasHayeH TOSbKO ANS
YTeHus, No criegyowmnm npudmMHam: [ucnnen nokasbiBaeT MOAENb NPMBOAA NEPEMEHHOIO TOKA;
Oucnnen nokasbiBaeT akTUdecknin napameTp, OOHapyXeHHbIh cuctemon; [ducnnen
noKasblBaeT TEKYLLYHO 3anvcb napameTpa.

BocnpouseeaeHHbin yHKLUMOHAMNBHbIN NapameTp HEe MOXET OblTb M3SMEHEH B
pexuMme xoda - TONbKO Torga, Korga npuBOL MEPEMEHHOr0 Toka HaxoOuTCs B pexume
OCTaHOBKMW.
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5.3. CTpykTypa (hyHKUMOHaNbHbIX KOAOB

MD290 skntoyaeT B cebs pyHKLUMOHanNbHbIE koAbl B rpyrnnax A u U 1 HoBble dyHKUMOHarbHbIE

koAbl B rpynne F.

pynna DyHKLUNSA OnwncaHne
YHKLUMOHANbHOIo
Koda
OTFO po FP "pynna kogoB cTaHOapTHBIX CoBmecTnMbl C PYHKLMOHAMNbHBIMU KOAaMu
dyHKUUW Npsoaa cepun MD320, c gobaBneHnem HEKOTOPbIX
HOBbIX (DYHKLMOHANbHbIX KOOOB.
OT1 A0 go AC "pynna KogoB NPOABUHYTLIX [MapameTpbl 4na HECKONbKUX ABUraTenen,
dyHKUUM Npsoaa koppekumsa Al/AO (aHanoroBbix
BXOZO0B/BbIXOO0B), KOHTPOSb ONTUMU3ALNN,
3agaHue pyHKuMm nnatbl pacwmpenus MNMJK
Ot U0 go U3 "pynna koaoB oyHKUUNA BocnpousBeaeHne 6a30Bbix NapaMeTpoB

COCTOAHNA pa6OTbI

npmnBoaa nepemMeHHOro Toka

B cocTtosiHum BocnpoussegeHunda beHKLI,VIOHaJ'IbHOFO Koaa Bbl6epI/1Te Hy)KHbII7I beHKLLMOHaHbeII‘;I

Kog, HaXkaB KnasuLLy

nnn @ , KaK NMoKa3aHO Ha pUCYHKe HWXe.

Puc. 5-4. Beibop Tpebyemoro gyHKLUMOHaNbHOro koga

Puc. 5-& Mepexad vz odHozo pexumd Bocnpousbecesus duskuuoHansHoz0 koda § dpuzod

e ook |

[loporemaw cmomgeo [Budpome 2pyeny diUugamk-ozo sobal

|Bocnp na yroiasual

PRG =
5000 *-"'I:l"xt'-" FD :-I PEUROME S i ofpamaaz
- g e | IpACIME REUUDHOALHWY £odod
|
| FP
T T X -
Kz pruf:j)i ;_ _ Eoede FP-02 = Ox e
j » yupel decsrsod pafeo OI,
A AQ 1 I A HefuH
I LR 2] :
L AG]
Kazdn FP-02 = ""I Kozfin FP-02 = %0 Bomamn
po== === uppw B pobuo O)
: Uﬂ w'i 2punnd U Hebutumo
|
| |
| 1
L U3
L .

 _ _DEUHOME & 178 NOCABdCO0m e eHO20

N THHICMENNL | AT EHR Y knilof

FP-02 ncnonbsyetca ons onpegeneHns, BOCNpoM3BogaTcs nu rpynna A n rpynna U.

Koa HaunmeHoBaHne [nanasoH 3apaHns YMonyaHue
napametpa
CBoncTBO 0: He BOCnpoM3BOANTCS

FP-02 BOCNpoOn3BeaeHNs 1: BOCNpomn3BoaunTcs 11
napameTpa npmeoga Lindppa eamumu;: rpynna U
NnepemMeHHOro Toka Lindppa gecarkos: rpynna A
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5.4 KpaTkuin 0630p pyHKLMOHANbLHbIX KOAOB

MD290 obecneumBaeT ABa pexunma b6bICTporo npocmoTpa TpebyemMbix YHKLUNOHAMNbHbIX KOAOB.

Bbl moxeTe onpegenutb Makcumym 30 doyHKUMOHanNbHLIX Kogos B rpynny FE.
MD290 aBTOMaTU4ECKM NepeyncnaeT nsMeHaemble PyHKUNOHarbHbIE KOAbI.

Ha pabo4yenn naHenn BO3MOXHbI

TPU pexuMa npocMoTpa: Gas3oBbIN PEXUM, PEXUM,

onpe,u,enﬂeMbuZ nonb3oBaTtesiemM, N pexunm, M3MeHseMbIli MONb3oBaTeNEM, CM. Ta6n1/|u,y HUXe.

Pexxum BocnpounsBeaeHns yHKLNOHaNbHbIX HaumeHoBaHue napameTpa

napameTpoB

Baszosbiin pexum bASE

Pexum B6bicTporo npocmoTpa, onpeaensieMbiin USER

nonb3oBaTenem

Pexum BbicTpOro npocmoTpa, M3MeHSEeMbIN 5o (Coc

nonb3oBaTenem

Haxumarte Ona  UMKNIUMYHOro rnpoxoga Mo TpeM pexummam  BOCnpou3BeOeHUs

(bYHKUMOHAmNbHbIX NapameTpoB.

Cnoco0,

KOTOPbIN Bbl

N3MEeHeHnA 3Ha4YeHnA napameTpa TaKOW XKe, KaKon NOoKa3aH BblLLE.

ncnonbdyete pOna npocmoTpa wu

Puc. 5-5. lNepexoa n3 ogHoro pexuma BocrnpoussefeHns OyHKLMOHAaNbHOro Koga B apyrom

Puc 5-5 Mepexod u3 od4ozo pexuMa BocnpousbedeHus QuH«LUOHONLHO20 Kodd B Opyzoc

pewus GUICK [BRICTPHIAI

Il.jmru:'nr COCTIORAHUA Grandsn l]E'tLI" FEtur' NOEIEAAEHRL rﬁ:::;&.‘.:ﬂ:rf" =
Bdonp. nb yHoa4osunl IEce I.llH | ||h-' L_ll_JI fEH IZHEHREMHE GUHEL LD+
AUICK h”U IEHEE I"-J' Itd e P ” QUIGKHH-H.I- Kkl
50.00 Tie waxin nh -bASE FP-03 = x1 -USEr FP-03 = 1% -C--
F {=
“‘fnrr-'?FF'l 3 ek ENTER ENTER ENTER
f___‘__-.\.- |"- ___‘___r" I-' ___‘___I"\-I
Menio Ypofine | | FO ! |.,]F00':$L i : CFGQj :
Hagupome & '_1I'=- noc ! Ty | | w1 | il
S 1 gt [UF00ZE i [cFO.03)
CoombEMCMELILEN CuanoaoHe : i i F'ﬁ“ e | I see I
I I
g A oo oot ) WHESRE | [GADHD
Ho npobo CAIOpOHE - monkK | U3 i ;

'Jllr' 0 .pqll-.

|.'L'|L|i.l.':

KOO0

FP-03 ucnonbayetcs ons Toro, 4tobbl onpeaenuTb rpynny napamMeTpoB Ans OTobpaxeHus:
rpynny onpeaeneHHyo nofib3oBaTenemM Unv rpynny U3MEHEHHYH0 Nofb30BaTENEM.

@OyHKLMOHanbHbIM | HanmeHoBaHme [nana3soH 3agaHus Ymon4yaHve
ko4 napameTpa
Csowncteo 0: He BOCMpOU3BOAUTCS
FP-03 BOocnpoussedeHns | 1: Bocnpoussogutcs
nHameuayaneHoro | Liudpa eamHuu: BbIGop BOCNpon3BeneH s 11
napameTtpa rpynnbl -USEr-

Lindppa gecartkos: BbIGop BOCNpOM3BEAEHUS
rpynnsi - -C- -
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bASE

BkntoyaeT B cebs Bce pyHKUMoHanbHble napametpbl MD290. lMocne nepexoga pabouen
naHenu B 3TOT PEXNM BOCMPON3BOANTCS MEHIO YPOBHS .

USER

Onpepgensiemoe nonb3oBaTerieM MeEHK MO3BOMSET BaM NpocmaTpyBaTb M M3MEHATb OObIYHO
ncnonb3yemble yHKUMOHaNbHble napameTpbl. [locne nepexoga paboyen naHenu B 3TOT
pexunm (yHKLMOHanNbLHLIN napaMeTp BOCMpou3BoauTcs € OykBon “u” B Buae npedmkca -
Hanpumep, UuF3.02 o6os3HavaeT yHKUMOHanNbHbIM napameTp F3-02. Bbl Takke MoxeTe
NM3MEHATb NMapaMeTpbl B 3TOM peXunMe Kak B COCTOAHMM OObIMHOrO peaaktupoBaHus. [Mocne

nepexofa paboyen naHenun B 3TOT PEXUM BOCNPOU3BOAUTCS MEHIO YPOBHS |1,

[MapameTpsbl, onpegensemble nonb3oBaTtenem, BKMAYeHbl B rpynny FE. B 3Ty rpynny MoOXHO
BKMtounTE MakcumyM 30 napameTtpoB. Ecnu 3agaHo 0.00, aTo nokasbiBaeT, YTO He BblOpaHO
HUKaknx yHKUMOHanbHbIX napameTpoB. Ecnn BocnpoussoanTtcss NULL, 310 roBopuT TOM, 4TO
onpegensemoe nonb3oBaTerieM MeHo nycToe.

Mpy uWHUUManNu3auMM B oOnpedensemMoM Monb3oBaTenieM MEHI BCero coxpaHeHo 16
(bYHKUMOHAMNbHbIX MapamMeTpPOoB, Kak 3TO NoKa3aHo B Tabnuue Huxe.

PDyHKLUMO- HaumeHoBaHve napameTpa PDyHKLUMO- HaumeHoBaHve napameTpa

HanbHbIN KO HanbHbIN KO

FO0-01 Pexwum ynpasneHus asuratenem 1 | F0-02 BbI6op NCTOYHMKA KOMaHAbI

F0-03 Bbi6op ncTouvHnKa X oCHOBHOM F0-07 Bbibop coBMeLLEHMS UICTOYHMKA
4acToThl 4acToTbl

F0-08 3apgaHHasg YactoTa FO-17 Bpewms yckopeHnus 1

FO-18 Bpems 3ameanenus 1 F3-00 3apanwue kpvson V/F

F3-01 dopcrpoBaHne KpyTSALLErO F4-00 3apganne dyHkuun DI
MOMEHTa

F4-01 Bbi6op dyHkuum DI2 F4-02 3apganne gyHkuum DI3

F5-04 Bbi6op dyHkuun DO1 F5-07 3aganne gpyHkuun AO1

F6-00 Pexnm nycka F6-10 Pexxum ocTaHOBKM

Bbl MOXeTe pepakTupoBaTb ONpeaensieMoe Mnosfib3oBaTeNieM MEHK Ha OCHOBE (DaKTUYECKUX
TpeboBaHu.
--C--

B n3MeHeHHOM BaMu MEHI0 BOCMPOM3BOAATCA TOMbKO NapamMeTpbl, KOTOpble MOAMMULMPYIOTCA
A0 BENUYMHbI, OTIIMYHOW OT YMOSYaHWs; COOTBETCTBEHHO, MEHIO reHepupyeTcs NpuBOLOM
aBTomaTumyecku. lNMocne Bxoga paboyven naHenu B pexum - - C - - BOCMPOU3BOAUTCS MEHIO
ypoBHs Il.

5.5 OnpepeneHue u pabota MHOroyHKLMOHanNbHoM knasuwm MF.K
Bbl MoxeTe onpenenutb (OyHKUMIO (MEPEKIIOYEHNE UCTOYHUKA KOMaHAbl UKW NEpPEKIoYeHne

TF -
HanpasneHusa paboTbl NpMBOAA) KNaBULLIK B F7-01. bonee nogpo6bHo cMm. onucaHune F7-01.
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5.6. MMpocMmoTp napameTpoB COCTOAHUA

B pexume paboTbl unn oCTaHOBKM NPUBOAA Bbl MOXETE HaXaTb KHOMKY :i) Ans npocmoTpa
napameTpoB cocTosHus. Kakon M3 napameTpoB COCTOSHMA oTobpaxaeTcs, onpepensercs
6uTom, npeobpasyembiM U3 BenuyunHel F7-03, F7-04 n F7-05.
B cocTosiHMM oCTaHOBKM MOXeT ObiTb BOCMpou3BedeHO Bcero 13 mapameTpoB COCTOSAHUS,
KOTopble ykasaHbl B criegytowen Tabnuue.

Kop, HanmeHoBaHne R T 3aBopckas
dyHKUMK napametpa Y HacTpovika
0000 - FFFF
7T|6(5|4|13[2[1]0
3apanue vactotbl ('y)
Hanpsixenue (B)
Coctositune DI
CocrosHne DO
Hanpsixenue All (B)
Hanpsixenune Al2 (B)
MapameTpb! Hanpsixenue Al3 (B)
F7-05 OCTaHOBKM Ha BenuumHa cyeta 33
avcnnee

|15|14|13|12|11|1u|§|a|

BenuuvHa onuHbl
CocrosHue MK
CKopocCTb Harpysku
3apanve MAN

3apaHve umnynbca (y)

3ape3epBupoBaHo
3ape3sepBupoBaHo
3ape3sepBupoBaHo
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Mpn paboTe npuBoga MO YMOMYaHUIO BOCMPOU3BOAATCH NATb paboymx cocTosiHMiA: pabodas
yacTtoTa, 3ajaHue 4acToThbl, HaNpsKeHWe Ha LUMHE, BbIXOOHOE HanpsbkeHue U BbIXOAHOW TOK.
Bbl MOXeTe 3agaTb, 6yayT nv BOCNpom3BoanTbLCS Apyrve napameTtpbl nytem 3agaHusa F7-03 n
F7-04, kak noka3aHo Ha criegytowen Tabnuue.

Kop,
yHKUMK

HanmeHoBaHne
napameTpa

[unanasoH ycTtaBku

3aBopckas
HacTpowika

F7-03

OTtobpaxeHune
pabounx
napameTposB 1

Paboyas vactota 1 (I'y)

3apaHve yactoTbl (I'y)
HanpsikeHue Ha WuHe
BbixogHoe HanpshkeHne

BbixogHon Tok (A)

BbIxogHas MowwHoCTb (KBT)
BbixogHon MomeHT (%)
CocTosHue DI

|15||4|13|12|11|m|9 a|

CoctosiHue DO

Hanpsixenne All (B)
Hanpsixenne Al2 (B)
Hanpsixenne Al3 (B)
BenuumnHa cyeta
BenuuvHa anuHbl
CkopoCTb Harpysku
3ananue MAL

1F

F7-04

OTtobpaxeHune
pabounx
napameTposB 2

O6patHas ceasb ML

CocrosHue MK

3apaHvie umnynbca (kMy)
3apaHue vactotbl 2 (My)
OcrasLueecs Bpems paboTbl

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

16

14

13

12

1M[(10/9)|8

IuHeiHas ckopoCTb

Bpems BKMoYeHUs
Bpems paboTbl
3apanve nmnynbca (M)

3afaHue no LWMHe JaHHbIX
3ape3epBupoBaHo

Bocnp. rmaBHoi 4acToTbl
X(T)

Bocnp. BcnomoraTensHom
yactothl Y (I'y)
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Korga npuBog nepemMeHHOro TOKa CHOBa BKIKYaeTCA nocne npepbiBaHUA NUTaHUA,
BOCNPOn3BOAATCA NapaMeTpbl, KOTOpbIe Obinn Bbl6paHbI 00 npepbiBaHUA NATAHAUA.

BbibepuTe HyxXHble napameTpbl, HaXaB @ . YCTaHOBUTE 3HAYeHNa NapameTpoB, Kak NnokasaHo
Ha crieayroLem npumepe.

1. Onpegenexne napaMeTpoB AN BOCNPON3BEAEHNS
Pabouyad yacTtoTa, HanpsHPKeHWE Ha LLUMHE, BLIXOAHOE HaMpshKeHe, BLIXOAHOWM TOK, BbIXOAHAs
MOLLHOCTb, BbIXOOHOW MOMEHT, obpaTHoe Bo3gencteue [, obpaTHoe BoO3aencTBue
CKOpPOCTU Koaepa.

2. 3agaTb ABOMYHbIE AAHHbIE.
F7-03: 0000 0000 0111 1101B, F7-04: 0010 0000 0000 0001B.

3. NpeobpasoBaTb ABOMYHbIE AAHHbIE B LUECTHAALATEPUYHBIE.

F7-03: 007DH, F7-04: 2001H.

3apaTb BennumHy Ha paboyen naHenu: F7-03: H.1043 n F7-04: H.2001.

5.7 Myck nnun octaHoBKa NpMBOAA NepeMeHHOro Toka
5.7.1 Beibop ucto4HMKa KOMaHabl «nyck/CcTon»
NmeeTcs Tpu UCTOYHMKA KOMaHAbl «NYCK/CTON»: ynpasreHne ¢ pabo4den naHenu, ynpasneHue ¢

KNeMMHUKa 1 yrpaereHne 4Yepes LWNHY AaHHbIX. HyXXHbIA pexuM ynpaBrneHnss MOXHO BbibpaTb
B (pyHKUMOHanbLHoM napametpe FO-02.

DyHKUMOHanNbHbIM | HaMmeHoBaHue | [JuanasoH 3agaHus OnucaHue 3aBojckas
Koa napamertpa HaCTpoWKa

0: YnpaeneHue ¢ [ns 3anycka unm oCTaHOBKK
paboyer naHenm
(vHankaTop OFF)

1: YnpaeneHue ¢ NPMBOAA HaxaTb

Bbi6op KIeMMHYKa fstor y
F0-02 MCTOYHMKA (vHpnkaTop ON) U 0
KOMaHpl 2: Ynpasnexue Knemma DI gomxHa
HEPE3 WNHY [AHHBLIX | onpenenaTbes kak knemma
(MvratoLnia «xog/cTon».
HANKaTop) Micnonb3ayeTcst NpoTOKoN
Modbus-RTU.
0: YnpaeneHue ¢ paboyen naHenu
3apatb F0-02 Ha 0. Nocne HaxaTtus , NPUBO, NepeMeHHOro ToKa 3aryckaeTcs B peXum

xopa (3aropaetcsa nHaukatop RUN). MNocne HaxaTtua , Korga npuBof NepemMeHHoro Toka
Haxo4uTCsa B COCTOSTHUM «X0A», NpuBo npekpallaet paboty (mHamkatop RUN racHer).
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1: YnpaBneHune ¢ KneMMmHUuKa

Pexnm ynpaeneHuna ¢ KneMMHUKa NpUMEeHAETCA K YCTaHOBKaM, rge CUrHarbl «nyck» M «CTomn»
nexoadar ot DIP-nepeKmoanen;l nnn SﬂeKTpOMaFHMTHOVI KHOMKW, U1 OT NICTOYHUKA CUrHana ot
CyXOro KOHTakTa.

OyHKUMOHanbHbIM koa F4-11 3apgaeT pexum BKMYeHUs curHana. ®yHkumoHanbHble koabl F4-
00 — F4-09 cnyxaT ansa Bblbopa knemmbl BXxoda curHana nycka/octaHoBku. bornee nogpobHo
cM. onucaHue F4-11 n F4-00 — F4-09.

Mpumep 1:
Ha puc. 5-6 nokasaHo, kak BblOopatb DIP-nepeknioyatens B KayecTBe WUCTOYHMKA KOMaHAbl
nycka/ OCTaHOBKM M Ha3Ha4uTb curHan paboTbl B NpsAMOM HanpaeneHun Ha DI2 u curHan

paboThl B peBepCHOM HanpasneHun Ha DI4.

Puc. 5-6. Bbibop DIP-nepekntovatens ansa ynpasneHus nycKom/oCTaHOBKOM

Puc 56 Budop DIP-nepesaosomens dia gnpalbnesus nckas, ocmaHabes o

HApHHD  OMERLED BesraH ADOAEPHLE

. 1] DI [ Fa-00
T DIz [ F4-01]
-1 DIz [| Fa-02
| Ois [ Fa-03]
T Dis [| Fa-04

COM

Ha npegbigywien nnnoctpaumm, korgaa SW1 B nonoxeHun ON, npMBog NnepeMeHHOro Toka gaet
KOMaHay BpallieHus Bnepen; korga SW1 B nonoxeHun OFF, npuBog nepemMeHHOro Toka
octaHaBnueaeTcsa. Koraa SW2 B nonoxexHun ON, npuBo4 NepeMeHHOro Toka AaeT KomaHay
BpalleHna Hasag, korga SW2 B nonoxenmn OFF, npuBog nepemMeHHOro Toka
octaHaBnusaetcd. Ecnu SW1 n SW2 BkntovaloTca unm BbIKAOYAOTCA O4HOBPEMEHHO, NPUBOA
nepeMeHHOro Toka OCTaHaBIMBaeTCS.

Mpumep 2:

UTo6bl MCnonb3oBaTh ANEKTPOMArHUTHYHO KHOMKY B KayeCTBE MCTOYHMKA Mycka/OCTaHOBKN W
Ha3HaunTb curHan 3anycka Ha DI2, curHan octaHoBku Ha DI3 n curHan oGpaTtHoro BpalleHus
Ha DI4, BbinonHMTE 3agaHuns, Kak nokasaHo Ha cnegyoLen UnsocTpaunn.

Puc. 5-7. 3agaHune ncnornb3oBaHNs 3rIEKTPOMArHUTHOM KHOMKM B KA4eCTBE UCTOYHUKA
nycka/oCTaHOBKM

Puc 57 Jndmes ucnoneaofodss ansmposozaemind knory B kodecmbie uomossukn nycee/ ocmodotio

Eamsa  Pipsgud Bermsing Ypafinch.s Bl urmi e
Froren yrpateesn WAL EDi Ao L KABCFHINT KOs

Di1 [| F400 40 Brened
Diz [ FH0T"" "1 Gome Xl -—y
DI3 F4-02] 'ﬁl-{"‘ 2 & :II‘:I-." Fa-11=2 TR Hormud i
pit [l Faod g — Lo T
C Kierru=d

oIS Fa-04 + Pexie mpexnoobod-oz

unpohineHis |
COM
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Ha npegbigywen nnnoctpaumm, SB1 gomkHa 6biTe B nonoxeHnn ON npu cTaH4apTHBIX NycKe
n octaHoBke. NpnBOA NEepeMeHHOro Toka HemMeaieHHO OCTaHaBnMBaeTCHa nocne Toro kak SB1
okasbiBaeTcd B nonoxeHun OFF. CurHanbl ot SB2 n SB3 cTtaHOBATCA 4EeNCTBUTENBbHBIMW Cpasy
e, Kak TonbKo okasbiBatoTcs B nonoxeHun ON. CocTosiHMe xoga npuBoda MNOCTOSIHHOrO ToKa
onpegenseTcs KOHEYHbIMU OENCTBUSIMM Ha TPEX KHOMKAaXx.

2: YnpaBneHue yepes LWMHY OaHHbIX

[MaBHbIA KOMMLIOTEP WUCNOMb3YeTCA ANS YNpaBnNeHUs XO4OM MpuMBOAA MEPEMEHHOro TOKa
yepes KaHan KOMMyHukaumm — Hanpumep, RS485, CANIlink wnu CANopen. C
nporpaMmMmmpyemMmor nosnb3oBaTtenem nnaton MD290 B3anmogencTBYeT Takke 4epes LUMHY
OaHHbIX.

BctaBbTe HyXHyl0 nnaTy KOMMYHMKaUMM B MWHTepdenc nnaTbl paclumpeHus npueoaa
nepemeHHoro Toka u 3agante F0-02 Ha 2. [Janee Bbl MOXETe 3anyCTUTb WM OCTAHOBUTL
npuBO4 MNEPEMEHHOr0 TOKa B pexuMme KOMMyHuKauuu. Cnocob 3agaHus nokasaH Ha
cneyoLen NNcTpauun.

Puc. 5-8. 3agaHue nycka/oCTaHOBKM B pexXunMe ynpaBreHusi Yepes LMHY AaHHbIX

M 3apanue napameTpa B MD290 JOMmKHO
nata pacluMpeHna  coorpercreosats Hactpoiikam PC

cBs13n RS485 Oyhaku. . H
Z;l;u alMeHOBaHWe NapameTpa VICTOMHMK KOMAHZI:
Fd-00  CkopocTs B 604 ynpaBneHne 4yepes LInHY
Fd-01  Cumson chopmarta faHHbIX [laHHbIX

Fd-02  IokanbHblit agpec

Fd-03  3apepxka otBeTa

'

[ naBHbIi AB ii Fd-04  Bpems KOMMYHWKaLWM UCTEKNO > FO0? =2 Ly KOMaHﬂa

[P— Fd-05  BuiGop npotokona Modbus XoAa
=

R5485 11 paMKu [IaHHbIX

Z \Ci“:f:xl_ .

Korga dyHkuunoHanbHbii napameTtp Fd-04 3agaH Ha BennuuHy, OTAMYHYK OT Hyns, MD290
aBTOMaTMYeCKM OCTaHaBNUBAET CUCTEMY NPUBOAA, €CNM BpeMsa KOMMYHUKALUK UCTEKNO. 3TO
npegoxpaHuTenbHas yHKUMS, KOTopasi npeaoTBpallaeT HenpepbiBHYO U GECKOHTPOSbHYIO
paboTy npuBoda MNepeMeHHOro ToKa, Korga criyjaetca owubka B kabene cBA3WM unv B
ynpaBnsoLwem KoMnbloTepe.

KoMMyHMKaLMOHHBIN NOPT NpuBoga NepeMeHHOro Toka nogaepxusaeTt npoTokon Modbus-RTU.
KoMMyHMKaums BO3MOXHa TOSbKO, €CNKU XOCT-KoMMbIoTep nogaepxmsaeTt npotokosnn Modbus-
RTU rmaBHOM cTaHUMM.

5.7.2. Pexnm nycka

MD290 nogaoepxvmBaeT crnegyolmne pexummbl Mycka: HernoCpeOCTBEHHbIN MYCK U «nogxsaT»
BpalLatoLeroca asuratend. Pexxum nycka sagaetcs gyHKUMOHanbHbIM kogom F6-00.

F6-00 = 0 - HenocpeCTBEHHbIN NYCK.

TopMoXeHne NHBbEKLMEN NOCTOSAHHOIO ToKa nepes NyckoM NoaxoauT ANs NPMBOAHbLIX Harpy3oK,
TaKUX Kak NOAbEeMHUK UNn KpaH. YacToTa nycka nogxoauTt ANs NpUBOAHbLIX HArpy3okK, KOTopble
XapakTepusyoTcst opCcUpOBaHHBIM MYCKOM C GOSbLUMM NMYCKOBLIM MOMEHTOM, Hanpumep, Ans
MUKCepa LieMeHTa.

- 60 -



aerocompressors.ru

PyKOBOﬂ,CTBO Nno aKcnyaraunn

maBa 5. Qkcnnyarauus

Puc. 5-9. KpuBasi yacToTbl Ans pexxuma HenoCpeaCcTBEHHOrO nycka

sarmoma {fl

& Fi-12
| Fe4t = benocpeichewna nyxl :F;i[-?-cﬁ!r'l',f"-pm

FE-£6
| u
e
el s 1 FH-3
[nyewabae socmoeal
+ [penn il

wORmHED Cand s

sapcmaea (1
3 Fo:12

Fii00 = 0 [mesocpedombemn nyoed firquiard opmatien

B0 RO %

Fe-06 = 0.s

FE-03 = 0,00 Hz FO-17

FE-04 =003 Fpees yoropesnl

Fe-0T =0

By (11

Eormdn <anils

F6-00 = 1 - nogxeaT BpaLLatoLLeroca asuratens.

Pexum nogxsaTta Bpallatoerocsa aspuratens NnogxoanT ANS BbICOKOMHEPLUMOHHOM Harpy3ku. Ha
puc. 5-10 nokasaH npuMep KPMBOW 4acTOTbl ANA 3TOro pexuma. Ecnu vHepums Harpysku

3acTaBnsieT NpUBOOHON ABuraTenb

npogormkaTb

BpawatbCaA nNpu 3anycke npueoaa

nepemMeHHOro Toka, 3ToT peXXnM npenATCTByeT NPpoTEeKaHUo N30bITOYHbIX NYCKOBbIX TOKOB.

Puc. 5-10. KpnBas 4acTtoTbl 4ns pexnma nogxeaTa BpallaroLleroca agsuratens

wyocmoma (]
1 1%
FE-00 =1 MNodetom bpoumoeezocs dhuzomens) |ha[uqu|] nipedan
ynEmnml

Hesoerar ooapocme dzenens -

o ReT
itipesin yCkopexuAl

*

A SO ETE I
AT PR
:I:_I"!,lﬂ]ll"l

i

i
[RR]
L - Bpenn H

i
eorionda cxods

5.7.3. Pexum ocTtaHOBKM

o 1l
1

FO-2

-'J:-‘:?J:-ui- npeden
e

FE00 =1 INoffom hpomonig e Modomems]

Hpstmam ocapocms duzoree « 0

.l?tm.nw-::l:
E Tl o

) FIAT
i (et yckopesusl

L] IJ._I"_ # Bpenn {H

EoMOHdD exnis

MD290 nogaoepxmBaeT ABa pexmMma OCTaHOBKW: 3aMenrieHne ans OCTaHOBKM M OCTaHOBKa Mo

nHepuunn.

Puc. 5-11. Cxema OByX peXxMMOB OCTaHOBKM (3amearieHne Ans OCTaHOBKM M OCTaHOBKa Mo

NHepuun).
ra (1
&

Fé10 = [ svwtvene ovm cowpata
o r iy

FO18
Pyt Jmseluns

fl_ﬁrLZ
RS pwes
Fé-t4

w  [heulaoe fprap

o e

P e (| M ,
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F6-13 (ubexuus noct. Toka, yposeHs 2, %)

= o 1H
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PykoBOACTBO N0 aKcnyaTaunm maBa 5. Qkcnnyarauus

5.7.4. OcTaHOBKa N0 HACTPOMKE BPEMEHMU

MD290 nopgepXxuBaeT OCTaHOBKY MO HacTpoWke BpeMeHn (No TamMmepy), KoTopas
3agencTByeTcsd (PyHKUMOHanNbHbIM napamMetpoMm F8-42. [pogomKuUTernbHOCTb HAaCTPOMKM
BpemeHu no Tanmepy 3agaetcs B F8-43 n F8-44.

Puc. 5-12. 3agaHne yHKUMM OCTaHOBKM NO HACTPOMKE BPEMEHU

CocTosiHue «xog» CocTosiHue «xog»
A -
F8.42 = 1 ((DyHKLWUS HACTPOIKY BPEMEHY 3aeilCTBOBAHa) F8-43 = 0 (Hactpoitka BpeMeHY onpefieriena F8-44)
F8.43 = 0 (HaCTPOiiKa BpEMeHY onpeeneHa F8-44) 3apatb F8-42 ans 3apeiicTBOBaHNs DyHKLMM

HaCTPOWKN BPEMEHM

Fi.44 (Bpems no | F8-44 Bpems no
‘Taiimepy | Talimepy )
I 1 | 1
» Bpewms (1) l _»Bpewms (t)
4 4 A
KomaHpa «xop» ABTOMaTMYeCKas KomaHpa «xog» ABTOMaTMYeCKanA
OCTaHoBKa ocTaHoBKa

Bbl MOXeTe Takke 3agaTb NPOOOIMKUTENBHOCTb HACTPONKN BPEMEHU NO TauMepy C MOMOLLbIO
aHanoroBoro BxoAa (Hanpumep, curHan noteHumomeTpa). bonee getanbHO — cMm. onucaHne F8-
43.

5.7.5. Xopn Ton4ykamm
B HeKoTOpbIX cnyyasx nNpuBOL MNEPEMEHHOr0 TOKa [OOSDKEH [ABMraTbCa TONYkaMn — Ons

npoBepkn obopyaoBaHUst UMK Anst UHbIX paboT No BBOAY B 3Kchnyataumwo. B aTom cnyvae
TpebyeTcs ABUXKEHME TOMYKaMK.

Puc. 5-13. 3agaHune yHKUMM X0Oa TONYKaMm

3 S o
HO feisode
Eaanfize ynpmomg
ycknzenuA S mredaess F0-250
Yocmoma xpdo
§ MK IR !"ﬂ :'II'!_: o
A B
/ e
. : \\\
1 -,
{,.-"'/-’ 1 1 3, Bpae=m il
Suxmuyecene boern | ot (1 = PoknusECkoe Bpers
LLEIENIH 1 ET G el ]
SGafom o Bpews yoenpewgs soia | Dpesn mreinees xnis
5:5%'5':,;;"” |, O e o oo (FE-L] Jolank bpema

= anseineHuA

ool xnfka
MHLUT<K DML
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» 3afaHVe NnapaMeTpoB 1 yrpaBrieHe X040oM Tonykamm ¢ paboyen naHenu

Puc. 5-14. YnpaeneHue xogom Tonykamu ¢ paboyen naHenm

3aparb kHonky MF.K

KHorka komaHgi KaK KHOMKy «nopada  2004@s narens MNapameTpsi xopa
X0fa ToN4Kamm Brepen» ynpaenexus TONYKamm
F8-00 (yactoTa xopa Tonykamu)
MF K F7-01=3 - Foo2=0 |— F8-01 (Bpems yckopeHus xoAa Ton4kamu) »
_,J F8-01 (Bpemst 3aMeANneHs xoaa Ton4kamm) Tonuok
Bnepes

3apaTtb NapamMeTpbl B COOTBETCTBUM C Mpeablayliein unnicTpaumnen. B cocTosiHuM ocTaHoBKM
npuBoda HaxaTb KHOMKy. [lanee npuvBoA4 NepeMeHHOro ToKa 3aryckaeTcs B pexum paboTbl
Tonykamu. Ecnu Bbl OTMNYCTUTE KHOMKY, MNPMBOA MEPEMEHHOro ToKa 3ameansercs W
OCTaHaBnMBaeTCs.

YUTto6bI OocyLecTBuUTb paboTy Tonykamum B peBepcHOM pexume, 3agante F7-01 Ha 4 n F8-13 Ha
0, pnanee HaxaTb ¥ yaepxuBaTb kHonky MF.K. NMpnBOA NepemMeHHOro Toka BXOAUT B PEXUM
paboTbl TONYKaMN B PEBEPCHOM PEXMME.

= 3agaHne NnapamMeTpOB U yNpaBreHne Xo40M TONYKaMu B pexxume ynpaeneHus ¢ knemm DI
Ans obopynoBaHus, koTopoe TpeGyeT YyacToro NpMMEHEHWUS Xoaa Tondkamu, 6yaeTt ynoGHee
yNpaBnsATb ABMKEHNEM TONYKaMM C MOMOLLIbIO KHOMOK UNK KnaBuLl. 3agaHue nokasaHo Ha Wnn.
HUXKe.

Puc. 5-15. Xog Tonykamu B pexunme ynpasrneHus ¢ knemm DI

Kog YETEHOEMEH0E

N R T MEEWETDE HISTROREA YIDSINEAE & EPEMMEES
FHOMES KOMEHIE -4 Di1 H F4-00
0003 TONMEEN 1 oz HFa01
o ~ Tomex —4 DI3 7] F4-02 Teor-o
Pl | =ompen s HEe-o---+-8 Lo FE-00 {420TOTE HOLA TOREL)
(e e L] 2 A =G::' =1 b=—8 Tonuor enanen
. il -» [ FE-01 [Speuen pornme-s TonES) “ =
R — s F4i-043- . i ¥ s i
' o Toom el Toram T . j= Tomuor HEan
- rixag cmemn || FE0Z (SDSWER IEMED SR TOMWES)
- COM

3agaTb napamMeTpbl B COOTBETCTBMM C PUCYHKOM Bbiwe. B pexume OCTaHOBKM npuBoAa
nepemMeHHOro Toka HaxaTtb 1 gepxatb kHonky FJOG, n npuBog nepeMeHHOoro Toka 3anyctutcs
ans xopa Tondkamu Bnepen. Ecnm otnyctmuth kHonky FJOG, npuBog nepemMeHHOro Toka
3ameansetcs go octaHoBku. KHonka RJOG ncnonb3yeTca ons ynpaBneHust Xoga Tonykamm B
obpaTHOM HanpaBneHuu.

5.8 YcTaHOBKa 3agaHuUA 4yacToThl

MprvBOA4 NepeMeHHOro Toka MNpefocTaBnsieT ABa MCTOYHMKA 4acTOTbl — WUCTOYHMK [MaBHOM
yactoTbl X M MCTOYHMK BCrOMOratenbHou 4vactotbl Y. Bbl MoxeTe BbibpaTb OOUH MCTOYHMK
4acTOThl, NePEeKNYaTLCa MeXay ABYMS UCTOUYHUKAMN N faxe BbINOMHATbL COBMELLEHME ABYX
WUCTOYHMKOB, 3adaB OpMyrnly pacyeTa, COOTBETCTBYIOLLYD pasfnnyHbiM  TpeboBaHUAM
ynpaBneHns ans pasHbixX cLieHapues.
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5.8.1. YcTaHoBKa 3a4aHusa rnaBHOM YacTOThl

MmeeTcs OeBsATb UCTOYHUKOB FMaBHOM 4acToTbl: [AUCKpeTHasa ycTaHoBKa 3agaHuns (M3MeHeHue
BBEPX/BHWU3, HE COXpaHSAETCA Mpy OTKMYEHUM nuTaHusd); [dMcKpeTHasd ycTaHOBKa 3afaHus
(n3meHeHne BBepX/BHU3, COXpaHsaeTca npu oTknodeHun nutanus); Al1; Al2; Al3; 3agaHue
umnynsca; MHoxecTBeHHble 3agaHus; lNMpocton MMJIK; YcTaHoBKa 3ajaHusa No LWMHE AaHHbIX.
MoxxHo BblGpaTb oanH B FO-03.

Puc. 5-16. YcTtaHoBKa 3agaHns rmaBHOM YacTOThI

mm

a1 [ ]-=
S s G .
A2

e ALY ﬁﬂ.r_m:—_.—g_:i

— 1

H:

Tepexarene

ois REH{Em - T =—=.aF0-03 | ntmom
. (¥ Biraiix
P}y 4o G-l - e s st F4_m
bit -|:||1-:§--‘i:~;.'.!".'.-‘|—l-i':'_'."_ e B,
aaqs " Y OCTHO Y Fd—{JEI=39
(o J————a [TTTT

A1 - A2 s ey DAt - DO
B *

[nofel  —
KT LERED

B cooTBeTCTBUM C UN. BbIlE, YCTAHOBKA 3adaHns Npueoda MMMynbCcaMn MOXET BbINOSNHATHCS
C NoMOLbK (YHKUMOHAMNbHbBIX KOOOB, BbIMOMHEHNSA PYYHOW MNOLCTPOWNKW, pPerynvpoBaHus
aHarnoroBoro Bxoga, WMCMNosib30BaHUs MHOTOCKOPOCTHOMW KIIEMMbI, UCMOSNb30BAHUSA BHELUHErO
curHana obpaTHoro  BO3AEWCTBMS,  MCMONb30BaHUA  BHyTpeHHero  [M[-perynatopa,
NCMOb30BaHUA rNaBHOrO KOMMbOTEPA.

3apatb cooTBeTCTBYHOLLNE prHKLI,VIOHaJ'IbeIe KOAbl KaXOoro pexumma 3afaHuna 4acToTbl, Kak
NMOKa3aHO Ha Wnn. Bbllle.

5.8.2 YcTaHoBKa 3agaHus rnaBHOM YacToThl

MCTOYHMKM 3agaHMsa BCIOMOraTeslbHOM YacToThbl — T€ Xe, YTO U Y UCTOUHUKOB rnaBHon. MoxHO
3aJaTb UCTOYHUK BCromMoraTteribHom YyactoTtbl B F0-04.

Puc. 5-17. YcTtaHoBKa 3agaHnsa BCNOMOraTesfibHOM YacTOoThl

-

Jalieue
D NOH0 20T (e H DL
SHICMOTE

A

T el
et I
R m i;: — s I

by i Tl'li:'l_'_lr_ll._.‘:'.l'l'_,."'l-'l.lm
o - 0[] =~ FC-1§ q =L oo e A By
DI-DNEH L ns 'I o e s by
S F4-00 - F4-09
L ~ 40

A-AIE . ' g T

QIS 3 |

Ci1 - Diin

®dyHKUMoHanbHbIM napameTp FO-07 ycTtaHaBnmBaeT COOTHOLLEHME MEXOY KOHEYHbIM 3aaHnem
4YacToTbl U 3aJaHNeM [MIaBHOW 1 BCIOMOraTebHOW YacToT creayoLnm o6pasom:
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PykoBOACTBO NO 3Kcniyataumm 'maBa 5. QkcnnyaTaums

1. NcTouHuk rmaBHom YactoTbl X: VICTOYHUK rMaBHOM YacTOTbl UCMOMb3yeTCa HanpsaMylo Ans
3aJaHusa 4acToTbl.

2. WctoyHuk BcnomoraTternbHon 4YactoTtbl Y: WCTOYHMK BcnomoratenbHOM  Y4acToThl
NCMonb3yeTcsa HaNpsaAMYyH ANS 3a4aHus 4acToThl.

3. CosmelleHne X n Y: X+Y, X-Y, makcumym X n'Y, 1 MUHUMYM X n Y

4. TepekntoyeHne 4YacTtoTbl: knemma DI ucrnonb3yetca ANA NepeknioyYeHust mMexay Tpemst
npeabiayLMMmn pexxmmamMmn 3agaHumst YacToThbl.

Ha pucyHke Hwxe nokasaHo, Kak 3ajaBaTb cooTHoweHue B F0-07, raoe >XUpHOWM nWHWEN
nokasaHo 3aaHune No yMOm4aHuio.

Puc. 5-18. CooTHoLwweHne Mexay 3agaHneM 4acToTbl U 3ad4aHMeM FMaBHOW U BCOMOraTesribHOwn
yacToT

‘0. 5-18. Loomeawesue Mexdy JoooHUEH sOCmomy U 3odadueM 2nobkol u ACnoMoZEmesHoU 40cmam

Mpubrako Lomodkukn
Bufing | [ohMeweHus MEpEKANHENUE | Eomadd K LCMOUKIKY Kavesine
UCMOHALKD SOCEEME UCMOMHUEDD HOCMOTY  uomasHusod Yacmome 4 4 MO | andoswe socmamu

' ot

HCmo-Hx | -

znabi

Hacmaoms X
L A

TRMBHOL

yoCmomi ¥ e
k. J

JOTOHUE
SOCMOMK

Homosuk
Beroeazo-

=18

1
FO-02 (gufip
UCTICHIKT KM

Lt = CA1d

CoBmelLeHne Mexay UCTOYHUKOM rMaBHOM YacTOTbl U UCTOYHMKOM BCMOMOraTenbHOW YacToThl
MOXeT ucnonb3oBaTbCA AONnA YynpaBneHUA CKOPOCTbKO B 3aMKHYTOM KOHTYype. Hanpvlmep,
ncnonb3ya WUCTOYHUK rMaBHOW 4acToTbl Ana 3afdaHus rfnaBHOWM 4acTOTbl U MCTOYHMK
BCMOMOraTenbHON YacToTbl ANl aBTOMaTUYECKON H&CTpOI?IKVI, B COYMETaHUN C NnepekKkrnryeHnemMm,
BbIMOJIHAEMbIM MO CuUrHany c¢ BHellHen knemmbl DI, MoOXHO OCyLeCTBNATb Tpe6yeMoe
ynpasleHne B 3aMKHYTOM KOHTYpe.

5.8.3 an/IBFI3Ka MCTOYHMKA KOMaHObl K NCTOYHUKY HaCTOThbl.

MO>HO BbINOSIHNUTL NPUBSA3KY TPEX UCTOYHMKOB KOMaH4 OTAEMNbHO K KaHany 3agaHunst 4acTtoThbl B
FO0-27, kak nokasaHo Ha pwuc. 4-19. Korga 3agaHHbIn WUCTOYHWMK KomaHabl (FO0-02)
NpuBA3bIBAETCH K MCTOYHMKY YacTOTbl (COOTBETCTBYOLWas undpa B BenudnHe FO-27), 3agaHue
YyacToTbl onpefenseTcsa KaHanom 3ajaHus 4vacTtoThl, 3agaHHbiM B F0-27. B atom cnydae
WMCTOYHUKN FNaBHON 1N BCMOMOraTenbHON YacToTbl ABASATCA HEAhEKTUBHLIMMU.

5.8.4 Al, ncnonbsyemblii Kak ICTOYHWUK YacTOTbl.

Knemma Al mMoxeT ucnonb3oBatbCa Kak UCTOYHUK 4vacToTbl. MD290 BkntoyaeT B cebs aBe
knemmbl Al (AI1 n Al2) Ha naHenu ynpaBneHusi, U [ONOMNHUTENbHY0 knemmy Al3 Ha
JononHuTeneHon nnate pacwmpeHnsa /0. Ha pucyHke Hvke nokasaHo, Kak ucnonb3osatb Al B
KayeCcTBe UCTOYHMKA YaCTOThbl.
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Puc 5-19. Bxod wonpressus Al nodkno-ennel k nomesguorempy B weecmbe emossukn socmame (2-10 8
coambemcmbyem =40 Tl

e Sucuonml o SRR o N - I
S,
olowr Fé-32=1
fegmntoe | o FO-10 = 50,00 Hz
= ';,'1:q\',-[,_— FdAf=— B0
E m——T110v F4-13=0.00V e
EQ 22— A Fd-14 = D.0% -
ol [ |- F415=10.00v *
£ GND F4-16 = 100% Pkt 4200 —_—
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et 1 L1 8 1 . Fa12, PR
0-10'V copmiencnfyem 0-50 Hz 2410V rmrhemerelgen 1 0-40 He
Fa-33%: Bufop kpobion Al
Fa-13 - FA-17: coomeiuenoe sesiy
yain-ied Al u coombamcmhyoued baai-mod

Fur. 5-20. Beod moko AIZ. nodknesennu g sodymo S04 10 & weeonfie somosokn qucmors 1520 sl
covenfiemembugem 0-50 Mol
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Madym b0/ | - : FaiA=000 Y n i = 4
- : e
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| acsofbeench w maa buada ~olyw 074 F4-18 - F4-72: COOMHIEELE FREDY
mfonier Al o coombemonboewey Bemmmog

MpumevaHue:

MD290 Bkntovyaet B ceba gse knemmbl Al (Al1 n Al2) Ha naHenu ynpaBneHus, u
aononHuTenbHyto knemmy Al3 Ha nnate pacwwmpenus /0.

Al1 obecneunBaetr BxogHoe HanpshkeHne O0-10 B. Al2 obGecneuymBaeT BxogHoOe
HanpsbkeHne 0-10 B unu BxogHon Tok 0-20 MA, BbIGOp BapuaHTa onpenensieTcss NepeMblHKomn
J9 Ha naHenu ynpasneHuns. Al1 obecneunBaeT Bxod GunonspHoro HanpsbkeHus ot -10 B go
+10 B.

Korga Al ncnonb3yeTcsa B KadyecTBe UCTOYHMKA YacTtoTbl, 100% BXOAHOro HanpsXeHus
UI1 TOKa COOTBETCTBYET MakcumansHou yactoTte B FO-10.

Korga ans aHanoroBoro 3afaHusi MUCMomb3yeTcs AaTynuk TemnepaTtypbl, OH LOIDKEH
nogkrntoyaTbes K Al3 Ha nnaTte pacwupenns 1/O.

MD290 obecneunBaeT NsiTb COOTBETCTBYIOLLUMX KPUBbLIX COOTHOLLEHUS, KOTOpPbIE MOryT
ObITb BblOpaHbl B F4-33. BxogHble BENUYUHBI M COOTBETCTBYHOLLME 3aLaHUS KaXKOOW KPUBOW
3apatotca B F4-13 — F4-27 v rpynnown AG.

5.8.5 ImnynbcHoe 3agaHue, UCMonb3yeMoe Kak MCTOYHMK YacTOoTbl

Bo MHOrMX npunoXeHusX YCTaHOBKa 3afaHUa MMMynbCaMm WCMNONb3YeTCsl B KayecTBe
NCTOYHMKA YacToTbl. Cheundumkaumm nMmnynbCHOro 3agaHus: HanpsbkeHme 9 — 30 B, yactota 0
— 100 «lu.

[Ons Bxoga mvmnynbca MOXeT ucnonb3oBaTbcs Tonbko DI5. CoOTHOLWEHME Mexay BXOAOM
umnynbca oT DI5 n cooTtBeTCcTBYHOWMUM 3ajaHnem ycTaHaenmBaetca B F4-28 — F4-31. B10
COOTHOLWeHMe npeacTaBnseT cobon AByxTouveyHywo nuHuo, un 100% cooTBeTCTBYOLLErO
3agaHns BXxoga MMysibca CoOOTBETCTBYET MakcumarnbHon yactote FO-10, kKak nokasaHo Ha puc.
5-21.
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Puc. 5-21 Jodowue uMnygneCo, UCNOMs3UBM0E KK UCMOYHUE. YOCmam.

Builap
UCMIHUKD SOCTROTE
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F0-07=0
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Puc. 5-22. ABTomaTtuyeckasa HacTpoiika MNMAO-perynartopa

Puc 5-22. Atsmoromuseckos secmpoika W] -pezynamopa

HCDEHHBL

MAll-peaymsmop Faa

Korga ocyuiectBnsetrca ynpasrieHWe 4acToToM B 3aMKHYTOM KOHType c nomoubto MA0-
perynatopa, F0-03 (Bbi6op MCTOYHMKa X rnaBHOM 4YacToThl) AOMKEH ObiTb yCTaHOBNEH Ha 8
(PID). OTHocawumecs k MU napameTpsbl 3agatotcsa B rpynne FA, kak nokaszaHo Ha puc. 4-23.

B coctaBe MD290 mnmeeTcs OBa BCTPOEHHbLIX 3KBMBANEHTHLIX BblMMCNUTENbHLIX Grioka ML
Bbl MOXeTe 3agaBaTb Takme XapakTepUCTUKKU, Kak CKOPOCTb M TOYHOCTb HACTPOWKK, OTAENbHO
Ons aByx ONOKOB C y4eTOM KOHKPETHbIX ycnosBui. [lepekntodeHne mexay ABYMS 3TUMMK
BrnokamMm MOXET OCyLLEeCTBNATLCA aBTOMaTUYECKM I C NOMOLLbIO BHELWHEN KreMmbl DI.

5.8.7 OYHKUNA MexaHUYecKoro KavyaHus

Ona ucnonb3oBaHWss B 0060OpyAOBaHWWM AONS TEKCTUNBbHOW MPOMBILWNEHHOCTU U MONyYeHUs
WCKYCCTBEHHbIX BOSIOKOH (PYHKLMA MEXAHUYECKOrO KavyaHusl, Kak MOKa3aHo Ha npumepe Ha puc.
Huxe. YHKUMA 1N NapamMeTpbl MEXaHNYECKOro kadaHus 3agaroTcst yHKUMOHANbHbIMU KOgamu ¢
Fb-00 no Fb-04. Netann aTux 3agaHnini — CM. ornmMcaHne 3Tux PyHKLNOHaNbHbIX KOAOB.

Puc. 5-23. ®yHKUNSA MeXaHMNYeCcKoro KayaHus
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5.8.8 MHOrockopoCTHOW pexum

B cueHapusax, korga 4actoTy Xxoda MpuBoda MNEPEeMEHHOro ToKa He HYXHO MOCTOSAHHO
HacTpamBaTb U UMeeTCs HeOBXOAMMOCTb TOSbKO B HECKONbKUX 3HAYEHUSX YacTOTbl, MOXHO
ucnonb3oBaTb ynpasneHue Heckomnbkumn ckopoctamu. MD290 nopaepxvsBaeT makcumym 16
4YacToT XoAa, KOTopble peanuaytoTcs KOMOMHauMsaMU COCTOsSHUIA YeTbipex knemm DI. 3apgatb
dyHKUMOHanbHbIE KOAbl, cOOTBETCTBYOWME Knemmam DI, Ha BenuunHbl oT 12 go 15, 1 ganee
3TO KIeMMbl ONpeaensaTCs Kak MHOro4acToTHble BXOAHbIE KneMMbl. MHOXeCTBEHHbIE YacToThbl
3aalTcs Ha ocHoBe Tabnuubl MHOXeCTBEHHbIX YacToT B rpynne FC. Kpome Toro, BaMm Hy>HO
3agaTtb F0-03 (BbIGOp MCTOYHMKa rnaBHOM YacToTbl X) Ha 6 (MHOXecTBeHHble 3adaHus). Ha
WNI. HWKe NoKasaHo, Kak 3agaBaTb (PYHKLMIO MHOFOCKOPOCTHOMO pexunmMa.

Puc. 5-24. 3agaHne pyHKUMM MHOTOCKOPOCTHOrO pexuma

K Ty
ETE-0EMEH-E
] IC00 ™
P01 M
d a ] L
Di1 | Fa.00 T
0— Di2 H F4-01.) UL S LA e E
H "’I--|-I IS . FRIT =0
00— D3 Fd Er.-' Y SRR (=3
1—» DI M F4-03 15 T
0% Di5 4 Fa-0d-0 1 14 J X (FO-10) p—» FO- = 6 & -
i
n 113 WEHAVErE-ER Ealan Zama--ER
12 €EcTaTa WOTOURER WECTOTE

USCTOTR:

Ha npegbigywem pucyHke DI2, DI3, DI4 n DIS ucnonb3yoTcs B KayecTBe BXOAHbLIX KremMm
MHOXECTBEHHbIX 4acTOT, Kagass U3 KOTOpbIX uMeeT ©OuToBy0 BenunyuHy. KombGuHaumm
COCTOSIHMA 3TUX KNEMM COOTBETCTBYHOT MHOXeCTBeHHbIM YacToTaM. Korga (DI2, DI3, DI4, DI5)
= (0, 0, 1, 0), BENNYMHA KOMBMHALMM COCTOSIHUSA paBHa 2, COOTBETCTBYS BEMNUYUHE, 3a4aHHON B
FC-02. 3agaHue YacTtoTbl aBTOMaTuyeckm eblumcnsaeTca no FC-02 x FO-10.

MD290 noppgepxuBaeT MakCcMMyM 4eTblpe krnemmbl DI ana ucnonb3oBaHua B KavecTBe
BXOAHbIX KIIEMM MHOXECTBEHHbIX 4acToT. Mbl MOXeTe Takke MCMonb3oBaTb MEHee 4YeTblpex
knemm DI, a nycton 6ut BygeT cumtaTbCs COOTBETCTBYHOLLMM HYIIHO.

5.8.9 3agaHue HanpaBneHnsa BpaleHWs aBuraTens

lMocne BoccTaHoBneHus 3agaHma MD290 no ymonyaHuio, Ana 3anycka ABuratens B pexum

Xo4a HaXMUTE KHOMKY . HanpaeneHnue BpaweHus pasuratens B AaHHOW onepauun
cuuTaeTca HanpaeneHuem Bneped. Ecnu B xoge aToM onepaumv gBuratenb BpawaeTcs B
HanpasneHun, KoTopoe TpebyeTcss obopyaoBaHMEM B KadeCTBe HanpaBfeHnsa Mo yMOMYaHuIo,
Bbl MOXETe M3MEHATb HanpaBfeHue BpalleHUs ABuraTens no yMOMYaHuio, MEeHsisi MecTamm
nobble aga u3 BbixogoB (U, V, W) B cxeme npoBoaku (BbbKOaTb OO MOMHOMO paspsikeHust
KOHOeHcaTopa npMBoga NePEMEHHOro ToKa).

Ona npumeHeHui, korga TpeOyeTcs BpalleHWe [OBuUratenst B HarnpasneHuu Briepeg M B
obGpaTHOM HanpasneHuu, 3agaTb BenuunHy yHkunmoHaneHoro koga F0-09 = 1. [lanee HaxaTb

KHOMKY ansa Toro, 4Tobbl ABUraTenb Bpawancsa B o6paTHOM HanpaBrneHun, Kak nokasaHo
Ha unn. Hwke. Ecnn nCcTouyHMKOM KOMaHAbl SBNSeTCa ynpaBrieHne C KNnemmHuka n Tpebyetcsa
BpalleHne B obpaTHOM HanpaBneHun, UCnosib3ynte BenuymHy no ymondanuio 0 Ha F8-13 ana
obecneyveHmnst KOHTPOIIS 06PaTHOrO BpaLLEHNS.

B cootBeTcTBUM C npegblayLMM PUCYHKOM., KOrga 3ajaHve 4acTtoTbl NpuMBOoAa NEPEeMEHHOro
TOKa 3agaeTcs no wuHe gaHHbix (F0-03=9), a kKoHTponb obpaTHOro BpalleHus obecnevmnBaeTcs
(F8-13=0), npuBoa nNepemMeHHOro Toka AaeT komaHay obpaTHOro BpalleHusi, ecnu 3ajaHue
yacTtoThl Fs asBngetca oTpnyaTeribHon BENUYUHOMN.
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Ecnu BHewHas koMaHga gaetca Ha obpaTHoe BpalleHue unu 3ajaHve 4acToTbl SBNAeTCs
oTpuuaTeNbHON BENUYMHOM, HO KOHTPONb obpaTHoro BpalleHus otMeHeH (F8-13=1), npusop
nepemMeHHoro Toka pabotaet npu 0 U 1 He NMeeT BbIXoaa.

B cuctemax, korga BpalwieHMe B 0OpaTHOM HanpaBneHWW 3anpeLleHo, He W3MeHsITe
HanpaBfieHne BpaLLeHUsi, U3MEHSI (DYHKLMOHamNbHbIE KOAbl, TakK Kak (pyHKUMOHanbHble Koapbl
BOCCTa@HOBATCA Cpa3y e, Kak TONbKO NpMBOA MEPEMEHHOrO TOKa BOCCTAHOBWUT 3afaHusi no
YMOJ4YaHWIO.

Puc. 5-25. PeBepcupoBaHne HanpaBneHns BpalleHns asuraTens

[OBuratens
Komanaa X0 F3aparme pabotaet B
— ] >
Pa6oyas naHenb yactotsl . 0 HanpaBnieHuu Bnepen,
—1
S — I i paGoTaeT B 06paTHOM
Komanga XO[1 Bnepea | ~ 0 ! HanpasneHun
(KneMMHUK, wuHa — 3ananne Sl 7
NaHHbIX) 4acToThl s 1 F0-9
Fa-13 :
~ | paboTaeT B o6paTHOM
5 NP o 0 HanpaBneHumn
Komanpa o6patHblii »3anamme < ~ 4/
xoA (KNeMMHUK, wiHa vactotsl ! pabotaet B
DaHHbIX) (L *

HanpasneHuu Bnepepq

» |3ananne
4acToTbl

=0 P

» Pabotaet npn 0,0 My

5.8.10 3agaHue pexrma KoHTponst PUKCUMPOBAHHON OVHbI

MD290 nmeeT (PyHKLUMIO KOHTPONS (PUKCUPOBAHHOW ANMHbI. MIMNynbCbl AnWHBI OTOMpaloTCA
UMpPOBLIM BXOOOM, KOTOPOMY MpucBOeHa (PyHKums 27 (BXxo4 cveTa AnvHbl). «dakTudeckas
AanuHa» (Fb-06) nonyyaetca geneHvem yucna oTobpaHHbIX UMNYNbCOB He BenuuuHy Fb-07
(konmyecTBO UMNYNbCOB Ha mMeTp). Korga daktuyeckas annHa B Fb-06 npeBbilwaeT 3agaHHyto
anunHy B Fb-05, knemma umdposoro Bbixoga, KOTopoMy npucBoeHa dyHkunsa 10 (gocTurHyTas
AnvHa), Bxogut B coctosiime ON (Bkn.).

Mpn KOHTpore MUKCUPOBAHHOW ANWHbI MOXET ObITb BbINOMHEHa onepaumns cbpoca ANUHbI
yepes KremMMmy LMdPOBOro Bxoda, KOTOPOMY npucBoeHa GyHKUnsa 28 (cbpoc AnvHbI), Kak
nokKasaHo Ha criefyloLemM pUCYHKe.
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Puc. 5-26. 3agaHune yHKUMOHANBLHOMo Koda Anst KOHTPosis UKCUPOBAHHOW OSTUHbI

Pur 5=
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MpumeyaHwue:

B pexume KOHTponsa (PUKCMPOBAHHOW [OfMHbI HanpaBfieHMe He MOXET

I/I,EI,GHTVIC*)I/ILI,I/IpOBaHO, AOJKHa TONbKO BbIMUCIATLCA AJNTMHA Ha OCHOBE 4YK1cna nMnyrnbCoB.

dyHKkuMo «Bxoa cyeTa onmHb» MOXHO NpMcBOUTL Tonbko DIS.

ObITb

MoXHO BHegpUTb CUCTEMY aBTOMAaTUYECKOW OCTAHOBKW, €CNWN BbIXOA CUrHana ot pene ¢
dyHKkumen 10 (gocTurHytas AnuHa) otnpaenseTcs obpaTHO Ha KrnemMmy BXxoda npuBoja

nepemMeHHOro Toka ¢ yHKLMEN OCTaHOBKW, KakK MoKa3aHo Ha creayloLwen nnnioctpaumm.

Puc. 5-27. MNprvmep npuMeHeHnsi KOHTPONS PUKCUPOBAHHOW AMVHbI

MD290
CME
coM Fb-05 = 3apaHHas anvHa
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Copoc AMMHbI Ha 0| & & @ i b4 F4-03=26, F4-04=27
Bxop umnynsca AnuHbI pig  FP-07 = (u1cno ummynbcos Ha
Bbixog gocTurHyToi | meTp)

LOnnHbIE T F5-02=10 gnuHa gocturHyTa
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5.8.11 Vcnonb3oBaHne (pyHKUUKN cyeTa

BennunHa cyeTa otnpaensetca Ha knemmy DI, kKoTopomy npucBoeHa dyHKuua 25 (BxoA
cyetumka). Korga BennunHa cyeta gocturaet Fb-08 (3agaHHasi BennunHa cyeta), knemma DO,
KOTOpOMY npucBoeHa (PyHKUuA 8 (3ajaHue AOCTUrHYTOM BEenWYMHBI cyeTa), OKasblBaeTcs B

coctosiHum ON (Bkr.). [lanee cyeTymnK NpekpaLlaeT oTcYeT.

Korga BenuumHa cyeta pocturaet Fb-09 (BblgeneHHas BenuumHa cdeta), knemma DO,
KOTOpOMYy npucBoeHa cyHkuma 9 (OCTUrHYTa BblAeneHHas BenvyMHa cyeTa), OkasblBaeTcs B
cocTosiHuM ON (Bkn.). CHETHYMK NpoaoIPKaeT OTCYET, Noka He BydeT AOCTUrHyTa BenuymnHa Fb-

08 (3apaHHas Benu4vHa cyeta).
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Puc. 5-28. 3agaHne napameTpoB B peXxunme cyeTa

Puc 5-28

saowececene 1 ITULUULUL BUTTUUUUU L, TR Juvre mewn cens
fha] £l Coern ? _' & x & Im .

Fe-08= 11
U1z =11

Fhi-0g =20
Ug-12 =20

Fb-09 pomkHa ObITb He bonbLue, Yem Fb-08.

DI5 Hy>HO ncnonb3oBaTb NPY BbICOKOW YacToTe UMMNyIbCa.

Knemma DO, koTopor npucBoeHa pyHKLumMa 9 (QOCTUrHyTas BblgeneHHasa BeNuYMHa cyeta), n
knemma DO, koTopon npucBoeHa yHKUuuSA 8 (QOCTUrHyTaa 3ajaHHas BenmymMHa cyeTa), He
OOMKHbI coBNaaathb Apyr C APYroMm.

HeBaxHO, HaxoQuTCA N NPUBOA NEePEMEHHOI0 TOKa B ABMXEHUN UMK B COCTOSAHUM OCTaHOBKM,
CYETYMK He OCTaHaBNuBaeTCcHa A0 Tex Nop, Noka He ByaeT 4OCTUrHYTa 3aaHHas BenuymHa
cyeta Fb-08.

BennunHa cyeTta 3anomuHaeTcs Npu OTKMOYEHUN SHEPTUN.

MOo>XHO BHEAPUTbL CUCTEMY aBTOMAaTUYECKON OCTaHOBKW, €CnK BbIX0A curHana ot knemmsl DO ¢
dyHKumen 8 unu 0 (gocTurHyTas 3agaHHas/BblaeneHHasa BenmynHa cyeTa) oTnpasnseTcs
obpaTHO Ha KnemMMmy BxoAa NpvBoAa NEPeMEHHOro Toka ¢ yHKLUMEN OCTaHOBKW.

5.9. YcTraHOBKa 1 aBTOMaTU4ecKas HacTpoMKa napamMeTpoB ABuraTens
5.9.1. 3agaHve napaMeTpoB ABUraTens

Korga npuBoa nepemMeHHOro Toka pabotaeTt B pexunme BEKTOPHOro ynpasreHus (To ecTb Korga
F0-01=0), HeobxooMMO MMeTb TOYHble MapameTpbl ABuraTens, 4Tobbl yOOCTOBEPUTLCA B
HYXHbIX paboumx M XOAOBbIX XapaKTepucTukax npuBopa. ITOT PEeXMM CyLeCTBEHHO
OTNM4aeTcs OT pexuMma ynpasrneHusi HanpshkeHvem/yactotonm (V/F) (korgpa FO-01 = 2). B
Tabnvue Hwxe MPUBOAATCH NapameTpbl, KOTOpble OOIMKHbI OblTb 3agaHbl ANs YCTaHOBKU C
OOVHapPHbIM ABUraTenem no yMonyaHuio.

Tabnuua 5-2. NapameTpbl ABUraTens ons sagaHus

[MapameTp HaumeHoBaHwue [MpumeyaHue

F1-00 Twn pBuratens ACUHHXPOHHbIN aBUraTenb
ACUHHXPOHHbIN aBUraTens
M3MEHSIEMOWN YacTOTOMN

F1-01 — F1-05 HomunHanbHas MoLWHOCTb ABUraTens
HomunHanbHoe HanpsbkeHne asuratensi
HomuHanbHbIM TOK ABUraTens MapameTpbl Mogenu, py4yHon BBog
HomuHanbHas yactoTa apuratens
HomuHanbHas ckopocTb aBuraTens

F1-06 — F1-20 BHyTpeHHee skBMBaneHTHoe conpoTueneHne | [NapameTpbl aBTOMaTUYECKOM
cTaTopa, MHAYKTUBHOE peakTMBHOE HaCTPOWKM
COMNPOTMBAEHUE 1 MHOYKTVMBHOE
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conpoTuBIieHne poTopa aApuratend

F1-27/28/34 MapameTpbl aHKOAEPA MapameTpbl aHKOAEPA
[omKkHbl ycTaHaBNUBaTLCS B peXUME

BEKTOPHOIO ynpaBiieHnda ¢ CEHCOpPOM

[ns KOMNMeKCHbIX NPUMEHEHWI, TOEe WCMONb3YKTCA HECKOMbKO ABuUraTtenen, napameTpsbl,
KOTOpble A0MKHbI ObITb 3a4aHbl Ansa asuratenen 2, 3 u 4, ykasaHol B cnegytoilen tabnuue:

Tabnuua 5-3. 3agaHne napameTpoB AsuraTens 2

MapameTpsbl Onucanue
asurartens 2
A2-00 CTaHgapTHbIM aCUHXPOHHLIN ABUraTenb
ACUHHXPOHHbIN gBUraTesnb C U3MEHSEMON
Y4acToOTOM
A2-01 — A2-05 [MapameTpbl MOAENW, py4HON BBOA
A2-06 — A2-20 lMapameTpbl aBTOMaTU4ECKOW HACTPOMKK
A2-27 — A2-34 MapameTpbl aHKOAEPA

5.9.2. ABTOMaTU4ecKkasi HacTpovika asuratens

MD290 nopgepxuBaeT cnegywowme cnocobbl aBTOMATMYECKOW HACTPOWKM ABUraTens:
OVHaMmMyeckasi aBTOMaTM4yecKast HacTpoKka; craTudeckass aBToMaTudeckad HacTpovka 1;
cTatudeckass aBToMaTUyeckas HacTpoWlka 2; pyyHou BBog. Bce cnocobbl aBTOMaTnyeckon
HACTPOMKN NPUMEHSIIOTCS TONBbKO K aCMHXPOHHBLIM ABUraTensam.

Cnocob aBTomatuyeckon | MpumeHeHue Pesynbtat
HaCTPOWKM
OuHamuyeckas MpumeHsieTcsa K cucTemam, rae ABuratenb MOXeT ObiTb Haunyuwnin
aBToMaTuyeckas OTCOEAMHEH OT Harpysku
HaCTpoVKa 0e3 Harpysku
OdnHamnyeckas MpumeHsieTcs K cuctemam, rae ABvraTenib He MOXeT ObiTb | XopoLunia
aBToMaTunyeckas OTCOE[MHEH OT Harpysku
HaCTPOWKa C Harpy3Kkom
Cratunueckas MpumeHsieTcsa kK cucTemam, rae ABuratenb He MoXeT ObiTb | [noxon
aBToMaTuyeckas OTCOEAMHEH OT Harpysku 1 AMHamuyeckas
HacTpowika 1 aBTOMaTU4ecKasi HaCTponka He paspeLleHa.
ABTomaTunyeckas HacTtpownka F1-09 n F1-10 He TpebyeTcs,
NCNONb3yeTCs NX BEMNNYMHA MO YMOJTHAHMIO.
Cratuueckas MpumeHsieTca k cuctemam, rae ABuratenb He MoXeT ObiTb | Jlydwe
aBToMaTuyeckas OTCOEAMHEH OT Harpysku 1 AMHamumyeckas npeablaywiero
HacTpoWka 2 aBToOMaTU4ecKas HaCTpoWKa He paspeLleHa.
ABTOMAaTMYECKON HacTPOWKM TpeOyOT BCe NapameTpbl
aspurarens.
Py4Hoi BBOA lMpumeHsieTcAa K cucTemam, rae ABuraternb He MOXeT ObiTb | XopoLwuin
OTCOEAMHEH OT Harpysku. Beectu napameTtpbl gBuratens
TOW Xe& MOAEenu ¢ ycrnewHon aBToMaTU4eCKON HacTPONKOM
B (pyHKUMOHanbHbIe kogbl F1-00 — F1-10.

Bosbmem pgeuratenb 1 B KadecTBe npumMepa AN OnucaHUs npoueaypbl aBTOMaTUYECKOM
HacTpoiku asuratens. lMpoueagypa aBTOMaTUYECKOW HaCTPOMKM ABUraTens 2 aHanoruyHa,
MEHSIIOTCS COOTBETCTBEHHO TONbKO (PYHKLIMOHANbHbIE NapameTpbl.

[ns aBTOMaTMyeckon HaCTPOVKKM ABUraTens BbINONHUTE criegyowme AenCcTBUS:

Ecnu pBuratenb MoxeT ObITb OTCOEAUHEH OT Harpysku, OTCOEOUHUTb MEXaHWYECKYK CBSA3KY
MeXxay ABuraTenem u Harpyskon, Ytobbl ABuraTens Mor paboTtatb 6€3 Harpysku.

Mocne nogayn nutaHusa yctaHosButb FO-02 (BbIGOp MCTOYHMKa komMaHAabl) Ha O (ynpasneHue c
paboyen naHenn).

BBectn napameTpbl, B3siTble C Tabnuyku OaHHbIX gBuratensa (Hanp., F1-00 — F1-05), B
COOTBETCTBMM CO criegyroller Tabnvuen, 1M BBeECTM cregylolime napaMmeTpbl Ucxoas w3
dakTU4eckn BeiOpaHHOro Asuratens.
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Cnoco6 aBTOMaTn4ecKkomn MpumeHeHne

HacCTPOMWKMN

Oeuratensb 1 F1-00: Beibop Tuna gsuratens

F1-01: HomnHanbHas MOLLHOCTbL ABUraTens
F1-02: HomnHanbHOe HanpsikeHne asuratens
F1-03: HomuHanbHbIV TOK ABUratens

F1-04: HomuHanbHas yactoTa gBuraTtens
F1-05: HomnHanbHasa ckopocTb ABuratenst

[suratenb 2 A2-06 — A2-10, onpegensieTca kak aHanornyHbin F1-00 — F1-05

4. YcrtaHoBuTb F-37 (BblbOp aBTOMaTMYECKOM HACTPOWMKM) Ha 2 (AMHaMuyeckas
aBToMaTtmMyeckass HacTpovka). [Ona pagsuratensa 2 COOTBETCTBYHOLMM  (DYHKLUMOHAMNbHBIM

napametpom 6yaet A2-37. HaxaTb KHOMKY Ha pabodyen naHenu. Ha pabouei naHenu

noABNAeTCA.
-
o E -] o o ]

[anee HaxaTb KHOMKY Ha pabo4yen naHenu. MNMpmnBoa NEPEMEHHONO TOKa HauYNMHaeT

npouecc aBTOMaTM4eCKom HaCTp0I7IKI/1 n npnBoaAuUT ABuUratenb and yCKOpeHua n 3amenneHud, a
TakxKe and pa6OTbI B HanpaBneHn n snepen n B O6paTHOM HanpasneHnn B aBToMaTU4eCKOM
pexunme. aTo0T npouecc npogonKaeTcda ABe MUHYTHbI. ,D,I/ICI'IJ'IGIZ nokasbiBaeT, YTO npouecc
aBTOMaTMUYECKOM HaCTDOIZKI/I 3aBeplleH, Korga so3BpallaeTcqa B COCTOAHME BOCnpon3seaeHunA

CTaHAaApPTHbIX NapaMeTpoB.

MD290 aBTOMaTU4ECKN BLIMUCIISET cregyolime napameTpbl gsuratens (CMm. Tabnuuy Huke).

Cnocob aBTOMaTM4ECKON MpumeHeHne
HaCTPOWVKM
Oeuratensb 1 F1-06: ConpoTuBneHue ctatopa

F1-07: ConpoTtuBneHue potopa

F1-08: NHOyKTMBHOE peakTUBHOE COMPOTMBIIEHNE YTEYKN
F1-09: B3aumHOe MHOYKTVBHOE peakTUBHOE COMpPOTUBIIEHNE
F1-10: Tok 6e3 Harpy3ku

[Buratenb 2 A2-06 — A2-10, onpegenseTtca kak aHanormyHein F1-06 — F1-10

Ecnn pBuratenb Henb3a OTCOEAMHUTL OT Harpysku, 3agatb F1-37 (Bbibop aBTOMaTMyeckowm

HacTpovkn) Ha 3 (cTaTudeckas aBTOHacTponka 2). [lanee HaxaTb KHOMKY Ha pabouen
naHenu. lNpouecc aBToMaTU4ECKOW HACTPOWKN ABUraTens 3anyckaeTcs.

5.9.3. 3agaHwue rpynn napaMeTpoB HECKOSbKMX ABUraTenen n nepekrntoyeHne mexay HuMm
MpuBOO4 nNepemMeHHOro TOKa noaAepXuMBaeT MepeknyeHne Mexagy AByMsA rpynnamu
napameTpoB [ABuratens, a umeHHo rpynnon F1 (napameTpbl gsuratensa 1), rpynnon F2
(napameTpsbl kogepa) u rpynnon A2 (napameTpbl ABuraTtens 2).

CooTBeTcTBYHOLWANA rpynna napameTpoB 3agaetca nnbo oyHKUMoHanbHeiM kogom FO-24, nnbo
ucnonb3oBaHnemM dyHKuun 41 n 42 Ha umndposom Bxoge. Ecnn DI ncnonbayet yHkuunio 41

nUnmn 42, aTo OTMEHSET 3afaHne yHKLUNoHaneHoro koga F0-24.

Puc. 5-29. MNepeknioveHne mexay HeCKoNbKUMU SBUraTensaMm
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Fo-01 =2

= E}I =

B pexwume ynpasnenus V/F MoOXHO
NPUBOANTL HECKONBKO ABUraTenen
OAHOBPEMEHHO

5.10 Ucnonb3oBaHue knemm DI

Ha naHenwn ynpasneHus nmeeTtcsa nATb uMdpoBbiX knemm, ¢ DI no DIS. Mmeetca natb
OOMNOSTHUTENBHBIX LMPPOBBIX KIEMM Ha AOMOMAHUTENbHOW nnate pacwmperHuna /O, ¢ D6 no
DI10.

BHyTpeHHee obopynosaHue knemm DI koHurypupyetca nutaHuem 24 B nOCTOSHHOroO Toka
Ansa obHapyxeHus. Bbl MmoxeTe BBOAMTb curHan Ha knemmy DI npuBoga nNocTOsitHHOro Toka
TOJbKO 3akopayvmBaHueM kriemm DI u COM.

Mo ymonuaHumio F4-38 = 0000 mu F4-39 = 0000. Knemma DI aktmBHa (normka 1) npwu
3akopaynBaHmum Ha COM, n HeakTuBHa (noruka 0), ecnyn oHa He 3aKopoYeHa.

MOXHO N3MeHUTb akTUBHbIN pexuMm knemmsbl DI. To ecTb, knemma DI HeakTuBHa (rnoruka 0) npu
3akopauynBaHmm Ha COM, n aktmBHa (norvka 1), ecrnm oHa He 3akopodeHa. B atom cny4vae
HY)XHO W3MEeHUTb cooTBeTcTByOWmMA 6uT B F4-38 n F4-39 Ha 1 (9TM gBa napameTpa
COOTBETCTBEHHO onpeaensioT 3agaHue aktuHoro pexuma DI1 — D15 n DI6 — DI10).

MpuBoa nepemeHHoOro Toka Takke obecneunBaeT F4-10 (Bpema cdounbTpa DI) ana curHana DI
Ansa nosbiweHnsa ypoBHs rnomex. Ona DI1 — DI3, npuBog nepemeHHoro toka obecnevvsaeT
dyHKUMo 3agepxkn curHana DI, 4to ygobHo Ana HekoTopbiX MpUMEHeHun, rae Tpebyetcs
3agepxka.

Puc. 5-30. 3agaHue dpyHKummM 3agepxkm curHana DI

: : 3agauve 3agepxkm DI1 B F4-35 :
| 1 3apanue 3apgepxkm DI2 B F4-36 |
:"“ e —'"1 3apaHue 3agepxku DI3 B F4-37 IH- -
I | I
1 | 1
I
I

P

CurHan BHyTpeHHUI
obopynoBaHus curian DI
DI

Mpegbligywme gecats knemm DI moryT ObiTe onpegeneHsl B hyHKUMOHanNbHbIX kogax F4-00 —
F4-09. Kaxxgomy DI moxeT ObiTb npucBoeHa gyHkumda, ogHa n3 50. bonee nogpobHO cwm.
onucanus ¢ F4-00 no F4-09.
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KoHcTpykumnsi obopyaoBaHus MO3BOMSET MNONyvaTb CUrHam BbICOKOCKOPOCTHOrO WMMyrbca
Tonbko DI5. Ecnn TpebyeTcsa oTcHeT BbICOKOCKOPOCTHbLIX UMMNYIbCOB, ncnonedymnte DIS.

5.11 Ucnonb3oBaHue knemm DO

NmeeTcs Tpu umdpoBbIX knemmbl Ha naHenu ynpasnexus — FM, DO1 wn TA/TB/TC. FM n DO1 -
39TO TPAH3UCTOPHbIE BbIXOAbl U MOTYT MPUBOAUTL HU3KOBOMNLTHBLIA KOHTYpP 24 B MOCTOAHHOrO
Toka. TA/TB/TC — aTO penenHbii BbIXOA, OH MOXET NPUBOAUTL KOHTYp ynpasrneHus 250 B
NepeMeHHoro Toka.

NmeeTca naTb AONOMHUTENbBHBIX LUMPOBBLIX KNEeMM Ha OOMNOMHUTENbHOM MnaTte pacluvpeHus
I/O — DO2 (TpaH3ucTtopHbin Bbixoa) u PA/PB/PC (penenHbi BbIXoad).

Knemmbl DO 3apgatotca ana dyHkuun 3agadvem F5-01 n F5-05 gns ykasaHusi cOCTOSHUA
paboTbl M Ons TPEBOXHOW WHAOpMauMm npuBoda nepeMeHHoro Toka. Bcero mmeetca 40
dyHKunn. bonee nogpobHO cMm. onucaHue rpynnol FS.

Knemma CooTBETCTBYHOLLNIA OnuncaHne xapakTepuUCTUKK Bbixoda
(OYHKUMOHaNbHbIN KOg
FM-CME F5-06 korga F5-00=0 TpaH3uncTop, cnocobeH BbiagaBaTb BbICOKOCKOPOCTHLIE

umnynbcebl 10 'y — 100 kMu; nponyckHas cnocobHOCTb
npueoga: 24 B noct. Toka, 50 MA

F5-01 korga F5-00=1 TpaH3ncTop, NponyckHas cnocobHocTb: 24 B nocr.

ToKka, 50 MA

TA-TB-TC F5-02 Pene, nponyckHas cnocobHocTb: 250 B nepemMeHHoro
TOKa, 3 A

PA-PB-PC F5-03 [naTta paclwmpeHus: nponyckHas cnocobHocTb: 250 B
nepemMeHHoro Toka, 3 A

DO1-CME F5-04 TpaH3ncTop, nNponyckHas cnocobHocTb: 24 B nocr.
ToKa, 50 MA

DO2-CME F5-05 Mnata paclumpeHus, TpaH3ncTop, NPonyckHas

cnocobHocTb: 24 B noct. Toka, 50 MA

Korga F5-00 = 0, knemma FM — 370 BbIXO4 BbICOKOCKOPOCTHOIO MMMNyrnbca. YactoTa BbIXOOHbIX
MMMNYNbCOB yKasblBaeT Ha BENUYMHY BHYTPEHHEro napametpa xoga. Yem Gornblue BenuynHa,
TeM BbllLe BbixogHas YactoTta uMmnyrnbca. 100% BenuunHbl cootBeTcTBYOT 100 KI'L. YKasaHHbIN
BHYTpPeHHUN napameTp onpefensetca F5-06.

5.12. Acnonb3oBaHue Knemm Al
lMpuBoa nepemMeHHOro Toka noadepXvBaeT ABe KNemMmbl aHanoroebix Bxogos, Al1 n Al2, Ha

naHenun ynpasneHnd, 1 OOoNOoNTHUTEeNbHY0 Knemmy Al3 Ha pononHuTenbHOM Nnate pacwunpeHuna
I/O.

Knemma XapaKkTepucTtmka BXOAHOro curHana
Al1-GND Mony4aet curdan 0-10 B nOCTOsIHHOMO TOKa
AlI2-GND Ecnun J9 3akopaymBaeTcsl KOHTaKToM ¢ Mapkuposkor “V”, Al nonydaeTt curHan

HanpskeHusa 0-10 B nocTtosiHHOro Toka
Ecnun J9 3akopauymBaeTcs KOHTAKTOM C Mapkuposkon “I”, Al nonyy4aet curHan
Toka 0-20 MA

AI3-GND ObecneunBaeTcs Ha nnarte paclumpeHus u nonyyaet curHan ot -10 go 10 B
NOCTOSIHHOIO TOKa

Kak BHelHWA curHan Toka/HanpsbkeHus, Al MOXeT uCrnonb30oBaTbCA B Ka4yecTBe KaHana
YyCTaHOBKM 3afjaH1s 4acTOTbl, 3a4aHnst MOMEHTA, 3a4aHnst HanpsbkeHusa npu pasgeneHun V/IF, n
3agaHua PID unu obpatHoro Bo3genctBusi. COOTBETCTBME MeXAy HanpsKeHMeM/TOKOM U
dakTu4ecknm 3agaHmem nnu obpaTtHbIM Bo3gencTemeM onpegensercs ot F4-13 go F4-27.

Puc. 5-31. CooTBeTCTBME MEXAY HaNPsXKEHNEM/TOKOM 1 DakTUYECKNM 3a4aHMEM UMn
obpaTHbIM BO3AENCTBUEM
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OT16op knemm Al moxHo Habnogate B U0-09 — UO-11. PacyeTHast BenvunHa — ONsi MOCNEeaylLWero
BHYTPEHHEero pacyeTta 1 He MOXeT HarnpAaMyo CHUTbIBATbCA NoJfib3oBaTesneM.

5.13. Ucnonb3oBaHue knemm AO

MpuBoa nepemeHHOro Toka obecneynBaeT ABE KNeMMbl aHanorosbix Bbixogos, AO1 Ha naHenu
ynpasneHus n AO2 Ha gononHuTernbHom nnate paclumpenns 1/O.

Knemma XapakTepucTnka BXOGHOro curHana

AO1-GND Ecnun J7 3akopaymBaeTcs KOHTAKTOM ¢ MapkupoBkon “V”, AO BbligaeT curHan
HanpsxeHusa 0-10 B nocTtosiHHOro Toka

Ecnun J7 3akopaymBaeTcst KOHTaKTOM ¢ Mapkuposkon “I”, AO BblgaeT curHan
Toka 0-20 MA

AO2-GND Bbigaet curHan HanpsbkeHnsa 0 — 10 B noctosiHHOro toka.

AO1 n AO2 moxeT ucnonb3oBaTbCs ANSA WHAWKAUUKW BHYTPEHHUX MapaMeTpoB COCTOSHWUS
paboTbl. MHanunpyemble napameTpbl MOryT onpegenatbes F5-07 n F5-08.

BblgeneHHble napameTpbl COCTOSHUSA paboTbl MOryT BbINpaBnsaTbCA A0 Bbixoga. PyHKUUS
BbinpaBneHus: Y = kX + b, cpeaun koTopbix “X” MHOMUMpYeT napameTpbl COCTOSIHUSA paboTbl Kak
BbIXxogHble, a “kK” n “b” Beixoga AO1 moryT 3agaBsatbca F5-10 n F5-11.

Puc. 5-32. 3apaHue “k” n “b” Bbixoga AO1

Huxod ACT

AlY nocne kopperuul

b=F3-10 MagaHemp q.:m fibonin

¥ fin oppexienl
5.14. NMNoakno4vyeHUe no cetTn

Korga npumensitotca RS485, PROFIBUS-DP nnn CANopen, HyXXHO yCTaHOBWUTb Ha npuBoae
COOTBETCTBYIOLLYIO MnNaTy pacwupeHns v npasunbHo 3agate FO0-28 B cooTtBeTcTBUM C
ucnons3yembim Tunom npotokona. CANIlink 3agencteyeTcs No yMOnYyaHWio, 1 BaM HE HY>XHO
BblGUpaThb ero.
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KoHdpurypauuss napamMeTpoB KOMMyHMKauuuM annapaTtypbl Ans nopTa KOMMYHMKaLUUW — CM.
rpynny Fd. 3agatb ckopocTb B 604ax 1 cMMBos chopmMaTta AaHHbIX B COOTBETCTBUWN C TakOBbIMU
Ha rmaBHOM KOMMbIOTEPE — 3TO NPEAnochifika HopMarnbHOM KOMMYHUKaLIMM.

MD290 noggepxusaeT NPOTOKON KOMMYHUKaLMW B NOoAYMHEHHOM pexume Modbus-RTU, Tem
cambiM MO3BOMSAS BaM C [NIAaBHOrO KoMMbioTepa npocMaTpuBate W U3MEHATb  €ro
dyHKUMOHanNbHbIE NapamMeTpbl, NpocMaTpmBaTb NapameTpbl paboyero CoCTosiHUSA, U NOChINaTh
KOMaHdy xofa M 3ajaHue 4acTOTbl Ha NMPUBOA MEPEMEHHOr0 TOKa Ha FNaBHOM KOMMbOTEPE
Yyepes nocriegoBaTenbHbIN NOPT.

Puc. 5-33. Pexxnm ynpasneHus npuBogoM Yepes 3agaHue no WnHe AaHHbIX

AN LS MEPEMETDL SRS [0y
COOTERTCTEIEET: NEIEVETOEM SERI
MinaTa come RS4E5 L T

m - = ]
skl Fa-00" CROPOCTS B B0aK —i

Ko e
CEREA i,
Wodus BT Fid-01: SODMET REpRiEe L
J i MEpaweTDe
v i = nEes pETIORCTES " ]
. I Apec foTpo COCTOR-AA PlaTy
F rsssm A Fid-03: Zaoepwea oTeeTa .
RONTTED Fio-04: Boeus clE-R

(=L ¥T | 4 KowE-na 58 palomy

—— P05 Bwafon mpoTokona Modius

5.15 Ucnonb3oBaHue NHTep¢encoB paclMpeHus
MnaTtbl pacwmpeHns n QyHKUMM onucaHbl B cneayoLlen Tabnuue.

Tabnuua 4-4. lNnaTtbl paclwmpeHnsa n MyHKUnn

HaumeHoBaHne Mopenb DyHKLMSA MpymeyaHue
MnaTta pacwunpexns | MD38101 Obecnevenne cneaytowero: MNatb NmeeTca ona mogenen
1/10 1 JononHutenbHbiX knemm DI; 3,7 kBT 1 BbllLe
AHanoroBbIi Bxoa HanpsikeHus Al3 (c
usonsaumein) ons nogkniodeHms PT100
unu PT1000; PenenHbin BbIXoa;
Lndposown Bbixon; AHaNorosbl BbiXod,.
MopnepxaHne npotokonoB RS485 un
CAN.
Mnata pacwwupenns | MD38102 O6ecneunBaeT Tpu JOMNOSTHUTENbHbIE [ns Bcex mogenen
I/0 2 — pasvep B knemmbl DI
MnaTta MD32-232 WHTepdenc kommyHmkauum RS232 6e3 | [Insa Bcex mogenen
KOMMYHMKaLUn n3onsumm
Modbus MD38TX1 ApanTtep KomMyHukaumm RS485 ¢ [ns Bcex mogenen
n3onaumen
Mnata pacwwupenuns | MD38CAN1 | Agantep kommyHukaumm CANIink [nsa Bcex mopenen
KOMMYHWKaLUn
CANIink
Mnata pacwuperHns | MD38CAN2 | Agantep kommyHukauum CANopen [ns Bcex mogenen
KOMMYHWKaL UK
CANopen
Mnata MD38DP1 Mnata kommyHukaumm Profibus-DP NmeeTca ona mogenen
KOMMYHMKaLUn 3,7 kBT 1 BbllLe
Profibus-DP
Mporpammupyemas MD38PCA1 Mporpammmnpyemas nonb3oBatenem MmeeTca ana mogenen
nonb3oBaTenem nraTta pacluMpeHnsi, MONHOCTbIO 3,7 kBT u BbIWWE
nnara coBmecTtmmas ¢ MNJIK Inovance cepus
H1U
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5.16. YcTaHOBKa napons

MpuBoa nepemeHHoro Toka obecnevnBaeT yHKUMIO Ge3onacHOCTH, KoTopas TpebyeT napons
oT nonb3osBaTtens. Korga senvyuHa no ymondaHuo FP-00 3agaetca Ha BeNWYMHY, He paBHYHO
HYI0, PyHKUKNA naponsa 3agencteyeTtcs. [Naponb AenNcTByeT rnocne Toro, Kak Bbl BbIXOAUTE U3
COCTOSIHUA pefakTupoBaHms yHKLMOHaneHoro koga. lNocne Haxatna PRG elwe pa3 Ha akpaHe
NOSIBNSAETCA «-----», N AN BBOAA MEHI0 BaM HY)XHO BBECTM NPaBWITbHbIA Naposb Nonb3oBaTens.

[ns cHATMS 3aWwmMThl NaponemM BBECTM MEHIO C NpaBunbHbIM Naponem 1 ganee 3agatb FP-00
Ha 0.

Ha pucyHke Huxe gaeTcs npumep, nokasbiBaloLLMI, Kak YCTaHOBUTL naponb Ha 12345.

Puc 5-34

[lopomMemp CocmomRHLY
[3p0OH Nl UH0A<aHE]
i v P F‘RG_
Hi
59'00 !":|=;\ﬂ{r.|1-.rrl-|; Fu I_ZE:'.IEf.‘I."‘-FH-_I?' FP ENTER noae
'y ¥ EBhbod
o FP-00 o= FP-01
Hi20d Xk ¥ Bhed £
L) i F 1
Emﬁ-ﬁfﬂ ﬂﬂnoq
ATy oL SR
W= B8 HOEHD
UAHDHETL, IEUHIR
VST [
|
12345 B .
I

| [osonisms
5.17 CoxpaHeHue napamMeTpoOB U BOCCTaHOBJIEHME 3aBOACKUX NapamMeTpoB

Mocne Toro kak OyHKUMOHAmNbHbLIA KOg M3MeHeH C naHenu ynpaBreHWusl, U3MEHEeHUe MOXHO
COXpaHUTbL B peecTpe NpuBoAa NepeMEHHOrO ToKa U OCTaBUTbL AEUCTBYIOWMM [0 CEeAyoLLEro
BKIIOYEHNS.

lMprMBOO4 nNepemMeHHOro Toka NoALEepXKMBAET pe3epBMpOBaHME M BOCCTAHOBIEHME 3afaHUsA
napameTpa, Kotopoe ygobHo ansa pabotel. [Mpmeog Takke obecnedmnBaeT (PyHKLMIO COXpaHeHUS
MHdopMaumn o cpabaTbiBaHUSX CUrHanmM3aumm n obliem BpemMeHun B paboTe.

Bbl MOXeTe BocCTaHaBnMBaTb PE3EpPBHbIE BENWYUHBLI UMM 3aBOACKME NapaMeTpbl NPUMBOAA,
nnbo yaanate gaHHble paboTel Yepe3 FP-01. Bonee nogpo6Ho — cm. onucaHne FP-01.

| 7
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'aBa 5. Qkcnnyatauusi

PykoBoACTBO Mo akcnyatauuv

Puc. 5-35. CoxpaHeHne napaMeTpoB 1 BOCCTAaHOBMEHME NapamMeTPOB MO YMONYaHUIO

PaboTa nocne
EENE0GSHR MATaHA

Oy nesne CUsTUIARE pEloTxw

(FP01 = 2) + ENTER

PETEIEAI0EEAe
TEEUR MEpEWETHS
MORLS0ESTENA

PabUER 2063 ChYHELIACHANESAL EPELETR0R
& 30e padioTel
CNACTE MEWATH G COEHEENEM
‘ZsEUEEo NDGNE OTENMEA
Fo-14_F9-44- Sarmee oumar; CUETSHE 3008 paloTyl D
EOISIET K 33200CEAM
MEEMETIEM

(FP.01=w4)+ ENTER poccracancwe

| 1

[DEIETEHE
MEREWETR0S

(FP-01 = S01) = ENTER

(FP.01=1 +ENTER

F0HE (D HELA0HENEHED K0S
DS ISTEMIEMED MM 3OS ITENSM

(TISPEMETDA, HOTCPL PESEnmAaT
ROME0EaTENE)

B0ME [HELOFENEHSD K0S ©
SHE0NCEAW HECTCREANA

(MapEWeTb! N0 YRMONEEE)

r
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PykoBOACTBO NO 3Kcniyataumm 'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Tabnuua pyHKUNOHANbHbLIX KOAOB

280 -
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PykoBOACTBO NO 3Kcniyataumm 'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

NnaBa 6. Tabnuua pyHKLMOHaANbHbLIX KOAOB

6.1 BBepeHue

MpumeyaHue

MmeeTca 3awmTta naponem ans Ucrnonb3oBaHusa ¢ npuBoaom nepemeHHoro Toka MD290. Ecnu
3Ta 3aWuTbl 3a4eNCTBOBaHa, BaM HYXHO OyadeT y3HaTb onpefensemMbid nofib3oBaTenem
napofb 40 TOro, Kak Bbl CMOXeTe peAakTMpoBaTb Koabl (PYHKLUWIA, OnMcaHHbIe B 3TOW rnase.
Cwm. pasgen 5.16 «3apaHue naponsi», rge AalTCs MHCTPYKUUKM, Kak 3agaBaTb M CHUMMATb
3aLmMTy naponem.

Mpynnel F n A BknoyaoT B ceba cTtaHgapTHble dyHKUMOHanbHble napameTpbl. [pynna U
BkMtoyaeT B cebs  (PyHKUMIO MOHMTOPUHra napamMeTpoB KOMMYHWKaLUMM 4Yepe3 nnarty
pacLuMpeHms.

B Tabnuuax onucanus napamMmeTpoB B 3TOM rnaee MCnonb3yroTCA cneayvoume CUMBONbI:

CumBonbl B Tabnvue kogoB yHKLMIA ONUCBIBAKOTCS CneayoLwmnm obpasom:

CvmBon 3Ha4veHue

yhy MoxxHo MogmdmumpoBaTtb napameTp ¢ MD290 B cOCTOSAHUM OCTaHOBKM M B
COCTOsIHUM Xofa

+* HeBo3moxHO mogmdumumposatb napametp ¢ MD290 B cocTosiHUM xoaa

™ MapameTp sBnseTca pakTuyeckon NsmMepeHHoOn BENNYMHON N HE MOXET
ObITb MOANULMPOBaH

* MapameTp sABNAETCA 3aBOACKMM NapamMeTpoM U MOXET ObiTb 3afaH TONbKO
npovsBoguTenem
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

6.2. CtTaHgapTHbIe napamMmeTpbl

Ne Mo o
HanmeHoBaHune napametpa [nanasoH 3agaHus CBowncTtBo
napametpa YMOJTYaHMWIO
pynna FO: CtaHgapTHblE MapaMeTpbl
B 3aBvicumocoT
F0-00 Mogenb Tuna G/P 1n2 MOZEnV *
Pexum ynpaBneHus
F0-01 asuvratenem 1 2 2 *x
F0-02 BbI6op MCTOYHMKA KOMaHAbI OTr0po02 0 )y
Bbibop kaHana 3agaHusi
F0-03 rmaBHOW YacTOThI O10p09 0 *
Bbi6op kaHana 3agaHus
F0-04 BCMNOMOraTenbHOM 4acToThl OT0p09 0 *
BasoBas BenuunHa gmManasoHa
BcrnomoraTtenbHon YyacTtoTbl Y
F0-05 AN coBmeLleHuns MnasHom n 0,1 0 i
BCrnomoraTtensHom
[nana3oH BcnomoraTesnbHON )
FO0-06 yacToTbl Y Ansi COBMELLEeHUs OT1 0% po 150% 100% yhy
["maBHOWM 1 BCnoMoratenbHON
Bbibop coBMeLLEHMS UICTOYHMKA
FO0-07 43CTOTh! OT100 go 34 00 pk;
F0-08 3apaHHas vacTtoTa Or0,00 A(OFB"_E;'B%' HacTorsl 50,00 'y b
F0-09 HanpasneHwne BpalleHus On1 0 Vi
FO-10 Makc. yactoTta Ot 50,00 oo 500,00 Ny 50,00 Ny o
VIcToYHUK BepXHero npegena
FO-11 43CTOTHI Otr0p05 0 *
OT HWXKHero npeagena )
FO-12 BepxHun npegen 4yactoThbl yactoTtbl (FO-14) o makc. 50,00 Ny o
yactotbl (FO-10)
. CwmelLeHne BepxHero npegena OT1 0,00 Ny oo makc.
F0-13 4acToThI yacToThl (F0-10) 0,00 Ty -
. O7 0,00 oo BEpXHETO
FO-14 HwxHWI npegen 4YacToTbl npenena YactoTbl (FO-12) 0,00 'y, ik
B 3aBrcvmocmor
FO0-15 Hecywas yactoTa O10,8 o 12,0 kl'y, " i
Hecyuwas yactoTa,
FO-16 HacTpoeHHas Nno TemnepaType 0.1 1 -
0,00 — 650,00 c (F0-19=2) B )
FO-17 Bpems yckopeHust 1 0,0 — 6500,00 ¢ (FO-19=1) 3aBNCUMOCTM o
0 —65000 ¢ (F0-19=0) OT Moaenu
0,00 — 650,00 c (FO-19=2) B )
FO0-18 Bpemsa 3ameanenus 1 0,0 — 6500,00 c (F0-19=1) 3aBUCUMOCTU yhy
0 — 65000 ¢ (F0-19=0) OT Mogenm
0:1c
. EaovHnua BpemeHnmn yckopeHus/ .
FO0-19 3aMenneHns 21..00,011 Cc 1 *
CmelleHne 4acToThl kKaHana
3agaHua BenomoraTtensbHom OT1 0,00 Ny oo makc.
F0-21 4yacToTbl 419 COBMELLEeHUsA yactoTbl (FO-10) 0,00 'y -
"maBHon 1 BcnomoratensbHon
F0-22 PaspelleHune 3agaHns 4acToTbl 2:0,01 Ty 2 *
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne

Mo

HaunmeHoBaHvne napameTpa Onana3soH 3agaHus CeoWncTeo
napameTpa YMOMYaHuto
CoxpaHeHne oucKpeTHOM
F0-23 YCTaHOBKW 3aJaHns 4acToTbl 0,1 0 i
nocrne OCTaHOBKM
0: N'pynna 1 napameTpoB
F0-24 Beibop rpynnbl napaMeTpoB ‘ apuratens 0 +
asuratens 1: F'pynna 2 napameTpos
apurarens
FO-25 BbasoBas 4yacToTa Anga BpemeHun 0-2 0 +
yCKOpeHus/3amenneHms
basoBas 4yacTtoTa ang
F0-26 nsmeHeHns BBEPX/BHW3 so 0, 1 0 *
BpeMmsi xoaa
F0-27 MprBsA3Ka MCTOYHMKA KOMaHAbI K OT 000 10 999 000 A
WCTOYHMKY 4YacTOoThl
FO-28 MpoTokon cBA3n 0,1 0 +
nocrnegoBaTenbHOro nopTa
pynna F1: NapameTpsbl ABuratens 1
F1-00 Bbibop Tvna geurartens 0,1 0 +*
F1-01 HomunHanbHas MOLHOCTb 0.1 — 1000,0 kBT 3aBUCUT OT *
apurarens Mogenm
F1-02 HoMuHanbHoe HanpsbkeHne 1-2000 B 3aBMUCUT OT *
asuratens Mogenu
0,01 — 655,35 A (MOLIHOCTb
) . npmeoga < 55 kBT) 3aBUCUT OT
F1-03 HomuHanbHbIM TOK ABUraTens 0,1 — 65535 A (MOLHOCTb Mozent +
npueoga > 55 kBT)
F1-04 HomunHanbHas vyactoTa 0,01 ' — MaKe. YacTora 3aBUCUT OT *
apuratens Mogenu
F1-05 HoMuHanbHasi ckopocTb 1 — 65535 06/MuH 3aBMUCUT OT
apurarens mogenu
0,001 — 65,535 Om
(MowHocTb NnpuBoaa < 55
«BT) 3aBUCUT OT
F1-06 ConpoTuBneHue cratopa 0,0001 — 6,5535 Om aBTO: +r
HaCTPONKM
(mowHocTb NpuBoga > 55
kBT)
0,001 — 65,535 Om
<
(MOLI.I,HOCTI:K;-[:;IBOJJ,a <55 33BUCHT OT
F1-07 ConpoTumBneHune potopa 0,0001 — 6,5535 Om aBTO: o
HaCTPONKM
(mowHocTb NpuBoga > 55
kBT)
0,01 — 655,35 MI'H
<
(MOLLI,HOCTngg;IBO,D,a <55 33BUCHT OT
F1-08 MHAOYKTUBHOCTb 0,001 — 65,535 MIH aBTO: +
HaCTPOWKM
(MowHoCTb NpuBoda > 55
kBT)
0,1 —6553,5 MI'H (MOLLHOCTb
npusoga < 55 kBT) 3aBUCUT OT
F1-09 MHAYKTMBHOE CONpPOTUBIIEHUE 0,01 — 655,35 mI'H aBToO- +
(mowHocTb NpuBoga > 55 HaCTPOWKM

KBT)
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HanmeHoBaHue napameTtpa [nanasoH 3agaHus CBolicTBO
napametpa YMONYaH1I0
F1-10 Tok 6e3 Harpysku 0,01 go F1-03 (mMowHOCTL 3aBucuUT OT | W
npuBoaa < 55 kBT) aBTO-
0,1 po F1-03 (MOLWHOCTb .
npusoaa > 55 kBT) HacTpouku
F1-37 Bbibop aBTOMaTU4eCKOM 0: ABT. HaCTpOWKN HeT 0 -
HaCTPOMKM 1: Ctatnyeckas aBr.
HacTpovika 1
2: InHamnyeckas aBT.
HacTpouka
3: CtaTuyeckas aBT.
HacTpovka 2
pynna F3: MapameTpbl ynpaenexus V/F
F3-00 3apaHue kpuson V/F OT10 go 1 0 *
F3-01 dopcurpoBaHne MOMEHTa 01 0,0% po 30% 3aBUCUT OT o
moaenu
F3-02 YacToTa oTKNno4YeHus Ot 0,00 go makc. YacToTbl 50,00 'y +
dopcrpoBaHnst MOMEHTA
F3-03 MHoroTto4veyHast yactoTta V/F 1 OT10,00 Ny po F3-05 0,00 I'y, +*
(F1)
F3-04 MHoroTo4eyHoe HanpskeHue O710,0% po 100,0% 0,0% +*
V/IF 1 (V1)
F3-05 MHorotoyeyHas yactorta V/F 2 F3-03 — F3-07 0,00 My, +
(F2)
F3-06 MHoroTo4ye4Hoe HanpsikeHue O710,0% po 100,0% 0,0% +*
VIF 2 (V2)
F3-07 Muoroto4eyHas YactoTa V/F 3 Ot F3-05 0o HOMUHanNbHOM 0,00 I'y, +*
(F3) yacTtoTbl gpuratens (F1-04)
F3-08 MHoroTo4ye4Hoe HanpsikeHune O710,0% no 100,0% 0,0% 4
V/F 3 (V3)
F3-09 KoadhdpuumeHT komneHcaumm Ot 0% po 200,0% 0,0% +
npockane3biBaHus V/F
F3-10 KoadhdpuumeHT Ot 0 go 200 64 <
nepeBo3byxageHus V/F
F3-11 KoadhdumumneHT nogasneHns OT1 000100 40 e
Bnbpauumn V/F
F3-13 VICTOYHUK HanpskeHnsa ansi O10p08 0 e
pasgenenuns V/F
F3-14 IuvckpeTHas yctaHoBka 3agaHus | Ot 0 B 0o HOMUHanNbHOro 0B e
HaNpsPKeHUs onsa pasgenenust HaNpsPKeHUs aBuraTens
i3
F3-15 Bpemsa Bo3pacTaHus O10,0cpo 1000,0 c 0,0c e
HaNpsPKeHUs Ans pasgenenns
VIF
F3-16 Bpems cHuxeHUs1 HanpsbkeHns O10,0cmo1000,0c 0,0c <
ansa pasgenexus V/F
F3-17 Bbibop pexuma octaHoBkm ansa | 0:Yacrora nHanpshkeHve 0 e
pasgenenuna V/F ymeHbLLaoTCs A0 0 HE3aBNCMO
1: YacroTa ymeHbLUaeTes rocre
YMEHBLLIEHMS HanpstkeHyst 4o 0
F3-18 YpoBeHb HegonyLeHns Ot 50% po 200% 150% +
CTOMOPEHUSA N3-3a NMPEBbILLEHNS
TOKa
F3-19 Bbibop HegonyweHus 0,1 1 +
CTOMNOPEHUS 13-3a NMpeBbILLEHNS]
TOKa
F3-20 KoadhdumumneHT HegonyLieHns Ot 0 go 100 20 g
CTOMOPEHNSA N3-3a NMPEBbILLEHNS
TOKa
F3-21 KoadhdpuumneHT komneHcaumm Ot 50% pmo 200% 0 +
YPOBHS1 HEAOMYLLIEHMS
CTOMOPEHNS 13-3a MPEeBbILLEHNS
TOKa ANt YMHOXEHUS Ha
CKOpPOCTb
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HanmeHoBaHue napameTtpa [vanasoH 3agaHus CBolicTBO
napametpa YMONYaHMIo
YpoBeHb HegonyLeHns
F3-22 CTOMOPEHUSA N3-3a NMPEBbILLEHNS OT1 650 0o 800 B 760 B *
HanpsiKeHust
Bbibop HegonyweHus
F3-23 CTOMOPEHNA N3-3a NPEBbILLEHNS 0,1 1 *
HaNpsPKeHUs
KoadhdmumeHT YactoTbl )
F3-24 HeJoNyLLEHNsI CTOMOPEHUS U3- Ot 0 g0 100 30 e
3a NPEBbILLIEHUS HANPSHXKEHUS
KoadhpmumneHT HanpsikeHns
F3-25 HeaoNnyLEeHNA CTONOPEHNS U3- OT1 0 0o 100 30 iy
33 NPEBbLILLIEHUST HANPSHKEHUS
Makc. npegen 4yacTtoThbl
F3-26 HeaoNyLEeHNs1 CTONOPEHUS U3- Ot0 0050y 5Ty b1
3a NPEBbILLIEHUS HANPSHXKEHUS
lMNocToaHHas BpemeHu
F3-27 KOMNEHCALMM CMELLIGHUS O10,1¢cpo010,0c 05c -
pynna F4: BxogHble KneMmbl
F4-00 Beibop cpyHkumn DI1 Ot 0 po 59 1 +*
F4-01 Beibop cpyHkumn DI2 Ot 0 po 59 4 +*
F4-02 Beibop cyHkumm DI3 Ot 0 go 59 9 +
F4-03 Beibop dpyHkuun D14 Ot 0 po 59 12 +*
F4-04 Beibop cyHkuum DIS Ot 0 go 59 13 +
F4-05 Bbi6op cdyHkumm DI6 Ot 0po 59 0 +
F4-06 Beibop cyHkuun DI7 Ot 0 go 59 0 +*
F4-07 Beibop cyHkumn DI8 Ot 0 go 59 0 +
F4-08 Bbi6op cdyHkumm DI9 Ot 0po59 0 +
F4-09 Bei6op cpyHkumm DI10 Ot 0 go 59 0 +
F4-10 Bpemsa cdunbtpa DI OT1 0,000 c oo 1,000 c 0,010 c i
F4-11 Pexum KomaHabl C KNeMMHMKa 0-3 0 *
CkopocTb perynmpoBaHus
F4-12 BOJIbLWUE/MEHBLIE ¢ 0,001 - 65,535 Tu/c 1,000 ly/c ke
KneMmHuKa
F4-13 MuH. Bxoa kpuson Al1 OT1 0,00 B po F4-15 0,00B ke
F4-14 COOTBETCTBYIOLUMM MPOLEHT -100,00% Ao 100,00% 0,0% Y
MUWH. BXoga kpmeon Al1
F4-15 Makc. Bxoa kpmson Al1 O1 F4-13 no 10,00 B 10,00 B ke
F4-16 CooTBeTCTBYIOLIMM MPOLISHT -100,00% fo 100,00% 100,0% Y
Makc. Bxoga kpuson Al1
F4-17 Bpemsa dounbtpa Al1 Ot 0,00 7o 10,00 ¢ 0,10 ¢ i
F4-18 MuH. Bxoa kpuson Al2 OT1 0,00 B go F4-20 0,00B ke
F4-19 CooTBeTCTBYIOLIMM MPOLIeHT -100,00% f0 100,00% 0,0% %
MUVH. BXoga Kpusoin Al2
F4-20 Makc. Bxoa kpuson Al2 O1 F4-18 no 10,00 B 10,00 B ke
F4-21 CooTBeTCTBYIOLIMM MPOLISHT -100,00% Ao 100,00% 100,0% %
Makc. Bxoga kpuson Al2
F4-22 Bpemsa cdounbtpa Al2 OT1 0,00 go 10,00 c 0,10c ke
F4-23 MwuH. Bxoga kpusoii Al3 Ot 0,00 B no F4-25 -10,00 B iy
F4-24 CooTBeTCTBYIOLIMM MPOLIEHT -100,00% fo 100,00% -100,0% e

MUWH. BXoaa kpuson Al3

-85-




aerocompressors.ru
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'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HanmeHoBaHue napameTtpa [wanasoH 3agaHus CBoWcTBO
napametpa YMONYaHMIo
F4-25 Makc. Bxoa kpvson Al3 Ot F4-23 po 10,00 B 10,00 B oy
- _ [5) [5)
F4-26 COOTBeTCTBleLIJ,VII/IvI'IpOLLeHT 100,00% no 100,00% 100,0% A
Makc. Bxoga kpueon Al3
F4-27 Bpems dunbTpa Al3 OT1 0,00 go 10,00 c 0,10 ¢ Iy
F4-28 MwuH. Bxoa nmnynsca OT1 0,00 kl'y go F4-30 0,00 kl'y, ke
v _ 0, 0,
F4-29 CooTBeTCTBYHOLNIA NPOLEHT 100,00% no 100,00% 0.0% e
MWH. BXo4a UMnynbca
F4-30 Makc. Bxoa nmnynsca Ot F4-28 oo 20,00 kl'y 20,00 kl"u ke
v _ 0, 0,
F4-31 CooTBeTCTBYHOLNIA NPOLEHT 100,00% no 100,00% 100,0% e
Makc. Bxoga MMmnyrbca
F4-32 Bpemsa dounbtpa umnynbsca Ot 0,00 7o 10,00 ¢ 0,10 ¢ i
F4-33 Bbi6op kpusown Al 111 - 555 321 o
F4-34 BbiGop kpusoii Al 000 — 111 000 i
F4-35 3apepxka DI1 0,0c-3600,0c 0,0c ke
F4-36 3apepxka DI2 0,0 c-3600,0c 0,0c +*
F4-37 3apepxka DI3 0,0c-3600,0c 0,0c +*
F4-38 Bbibop akTuBHoro pexuma 1 DI 00000 - 11111 00000 +
F4-39 Bbi6op akTuBHoro pexuma 2 DI 00000 - 11111 00000 +
F4-40 Bbibop curHana exoaa Al2 0,1 0 +
pynna F5: BeixogHble KNeMMbI
F5-00 Pexum Bbixoga knemm FM 0,1 0 iy
F5-01 BbiGop dpyHkummn FMR Ot 0 go 41 0 o
F5.02 Beibop dyHkumm pene (T/A-T/B- OT 0 g0 41 5 A
T/C)

. Beibop cpyHkumn pene nnatol
F5-03 paciunpenus (P/A-P/B-P/C) OT0 A0 41 0 H
F5-04 Bei6op cpyHkummn DO OT 0 po 41 1 ke

. Bbibop cyHkuun nnaTol
F5-05 paciunperust DO2 O1 0 po 41 4 3d
F5-06 Beibop cpyHkunmn FMP OT0p00 16 0 ke
F5-07 BbiGop dyHkumum AO1 Ot 0 po 16 0 i
F5-08 Boeibop cyHkummn AO2 OT0p00 16 1 ke
F5-09 Makc. BbixogHas Yactota FMP OT1 0,01 oo 50,00 kIy, 50,00 &Iy, oy

- o o
F5-10 KoadhdpuumneHT Hynesoro 100,00% po 100,00% 0.0% A
cmeweHuns AO1
F5-11 fgfbdo"'””em prpaLeRis OT -10,00 0 10,00 1,00 %
- o o
F5-12 KoadhdpuumneHT Hynesoro 100,00% po 100,00% 0.0% A
cmeweHus AO2
F5-13 fgzobdo"'””e”T prpaLeRis OT -10,00 0 10,00 1,00 %
F5-17 3apepxka Bbixoga FMR O10,0 c po 3600,0 c 0,0c ke
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne

Mo

HanmeHoBaHue napameTtpa [OnanasoH 3agaHus CBolicTBO
napametpa YMONYaHMIo
F5-18 3apepxka Bbixoga pene 1 OT10,0c no 3600,0c 0,0c oy
F5-19 3apepxka Bbixoga pene 2 O10,0 c po 3600,0 c 0,0c ke
F5-20 3apepxka Bbixoga DO1 OT10,0c no 3600,0c 0,0c Iy
F5-21 3apepxka Bbixoga DO2 O10,0 c po 3600,0 c 0,0c ke
F5-22 Bbi6op aktuBHoro pexuma 1 DI 00000 - 11111 00000 Iy
F5-23 Bbibop curHana Bbixoga AO1 0,1 0 *
pynna F6: YnpaBneHne nyckom/oCTaHOBKOW
0: Mpsimon nyck
F6-00 Pexum 3anycka 1: MNMoaxeaT BpaLlatoLlerocs 0 i
asuraTens
PesuM NOOXBATa 0: ¢ 4aCTOTbl OCTAHOBKMU
F6-01 BDALLEK grocn BUraTens 1: ¢ HyneBoOW CKOPOCTH 0 *
patiatoLy A 2: C MakcC. 4acToThl
F6-02 CkopocTb noagxsara 1-100 20 2
BpaLllatoLLlerocs asmraTens
F6-03 MyckoBas 4yactoTa Ot 0,00 1o 10,00 Iy 0,00 'y Iy
F6-04 Bpems BblaepkiBanis 07 0,0 ¢ A0 100,0 ¢ 0,0¢c *
MyCKOBOW YacTOTbI
YpoBeHb TOPMOXKEHUS MOCT.
F6-05 ToKkoM 1/ YpoBeHb npeas. ot 0% mo 100% 0% b1
BO30yXOeHuUs
AKTMBHOE BpeMsi TOPMOXXEHUS
F6-06 noct. TokoM 1 / AKTUBHOE Bpems o1 0,0cgo 100,0c 0,0c
npeas. Bo3byxaeHns
F6-07 Pexum yckopeHusi/3amenneHus Otr0po2 0
Mponopuus BpeMeHu o o
F6-08 HavanbHOro cermeHTa S- Ot 0,0% Ao (100,0% 30,0% *
- . F6-09)
obpasHon KpUBON
0, o/ _
F6-09 Mponopuus BpeMeHI/IVKOHe'levOFO Ot 0,0% go (100,0% 30,0% *
cermeHTa S-obpasHoli KpuBomn F6-08)
0: 3ameanexnue go
F6-10 Pexum octaHoBKM OCTaHOBKMU 0 oy
1: OcTaHoBKa No MHepUUn
F6-11 ropor 4acToTL! TopMOXeHs Ot 0,00 Ny Ao makc. YacToThl 0,00 My P
MoCT. TOKOM 2
F6-12 Bpems 3agepxkn TOpMOXeHUA 07 0,0 50 100,0 ¢ 0.0¢ A
NOCT. TOKOM 2
F6-13 YpoBeHb TOPMOXKEHUS MOCT. OT 0% 80 100% 0% 2
TOKOM 2
F6-14 AKTVMBHOE BpeMS TOPMOXEHUS 07 0.0 ¢ 40 100,0 ¢ 0.0¢c A
NOCT. TOKOM 2
F6-15 PacxonHoe cooTHoLleHne OT 0% f0 100% 100% 2
TOPMOXEHMS
F6-18 Mpepen Toka nogxsaTta OT 30% f0 200% B 3aBucum. *
BpaLllatoLLlerocs asmraTens oT Moaenu
F6-21 Bpemsa pasmarHmyunsaHuns OT10,00c g0 5,00c 1,00 c +r
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HaumeHoBaHvne napameTpa Onana3soH 3agaHus CeoWncTeo
napameTpa YMONYaHMIo
pynna F7: PaboTa c knaBvaTypbl 1 CBETOQUOAHLIN ONCMNIEN
F7-01 Beibop cpyHkumm knasmwm MF.K Or0po4 0 *
®YHKUMA KNaBULLIK
Fr-02 STOP/RESET 0.1 ! a
F7-03 Otobpaxenune Ha aucnnee OT 0000 o FFFF 1F ¥
napameTpoB paboTsl 1
F7.04 OTobpaxeHune Ha gucnnee OT 0000 Ao FFFE 0 A
napameTpoB paboThl 2
F7-05 Otobpaxenune Ha aucnnee OT 0000 o 1FFF 33 ¥
napameTpoB OCTaHOBKU
F7-06 KoacbpuumeHT oToBpavkeHus OT 0,0001 0 6,5000 1,0000 ¥
CKOPOCTM Harpysku
F7-07 TemnepaTtypa TennoobMeHHuKa 0T 0,0°C g0 120,0°C ) o
mMozyns npeobpasoBarensi
F7-08 BpemeHHasi Bepcusa nporpammel - - °
F7-09 CoBokynHoe Bpems paboThbl OT1 0 go 65535 4 - °
F7-10 SN (cepwuiiHbin Ne) npoaykta - - °
E7-11 Bepcusa nporpammHoro } _ o
obecneyeHus
Konun4yecTBo 3HakoB nocrie
F7-12 3ansTon Ans oTobpakeHns Ot 10 po 23 21 Ay
CKOPOCTM Harpysku
F7-13 CoBokynroe apems noa OT 0 110 65535 u ; .
HanpshXeHnem
F7.14 CoBokynHoe notpebneHune OT 0 A0 65535 KBT 4 ) o
3aHeprum
pynna F8: BcnomorartenbHble dyyHKLMK
F8-00 3apariue 4acToTbl XoAa Ot 0,00 'y, Ao mMakc. 4acToThl 2,00y P
TONYKaMu
F8-01 Bpemst yckopenms xona OT 0,0 ¢ 80 6500,0 ¢ 20,0 ¢ ¥
TONYKaMu
F8-02 Bpemst samepnenms xona OT 0,0 ¢ 80 6500,0 ¢ 20,0 ¢ ¥
TONYKaMu
F8-03 Bpems yckopeHus 2 O10,0cno6500,0c B 3aBucum. i
OT Mogenm
F8-04 Bpewms sameaneHus 2 OT10,0 ¢ oo 6500,0 ¢ B 3asucum. i
OT Mogenu
F8-05 Bpemst yckopeHus 3 0T 0,0 ¢ 10 6500,0 ¢ B 3asucum. 2
OT Mogenu
F8-06 Bpems 3ameaneHys 3 OT 0,0 ¢ A10 6500,0 ¢ B sasucim. %
OT Mogenu
F8-07 Bpems yckopeHus 4 O10,0cno6500,0c 0,0c o
F8-08 Bpems sameanenus 4 Ot 0,0 c oo 6500,0 ¢ 0,0c o
F8-09 Ckayok yacToTbl 1 Ot 0,00 Ny Ao Makc. 4acToThl 0,00 My o
F8-10 Ckayok yacTtoTbl 2 OT1 0,00 Ny oo mMakc. 4acToThI 0,00 My o
F8-11 [wanasoH ckayka 4acToTbl OT 0,00 Ny 4O Makc. 4acToThbl 0,00 'y, Iy
BpeMms 30HbI
F8-12 HEeYyBCTBUTENbHOCTW BpaLLeHns O10,0 c mo 3000,0 c 0,0c g
Bnepes / Ha3ag
F8-13 Beibop xoga B obpaTHOM 0,1 0 A
HanpaBneHun
Pexum xopa, korga 3agaHue
F8-14 YacTOThbl HUXE HUXKHEro Otr0po2 0 o
npegena yactoTsbl
F8-15 CKkopoCTb HakmnoHa Ot 0,00 go 10,00 Iy, 0,00y i
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HanmeHoBaHue napameTtpa [OnanasoH 3agaHus CBolicTBO
napametpa YMONYaHMIo
. Mopor coBOKYNHOro BpeMeHu
F8-16 MO/ HANPSKEHMEM O10 0065535y Oy i
. Nopor coBokynHOro BpemeHu
F8-17 pa6oThI O10 0065535y Oy -4
F8-18 Bbi6op 3awuThl 3anycka 0,1 0 i
O6HapyxeHune 4YacToThl,
F8-19 YDOBEHb 1 Ot 0,00 go makc. YacToTbl 50,00 Iy i
) M'mcTepesnc obHapyxeHust o o o
F8-20 4ACTOTHI, YPOBEHD 1 01 0,0% o 100,0% 5,0% i
F8-21 LLivnpuHa oBHapyxeHuns 3agaHns 07 0,0 70 100,0% 0.0% A
YacToTbl
F8-22 Bbi6op ckayka yacToTbl BO 0.1 1 A
BPEMS YCKOpeHUsi/3ameaneHus
To4ka YacToTbI OriA NEPeKtoHeHns
F8-25 BpEMEHN ycropeHis 1 1 BpemeHmn Ot 0,00 Ny oo Makc. YacToThl 0,00 Ny, ke
YCKOpEHUS 2
To4ka YacToTbI OriA NEPeKtoHeHns
F8-26 BpeMEHN 3amennieHnsi 1 1 BpemeHn Ot 0,00 Ny oo Makc. YacToThl 0,00 Ny, ke
3aMeqrieHnn 2
F8-27 Bbibop npeanoyTUTENbHOrO 0,1 0 A
X04a TON4YKaMu C KINeMMHMKa
O6HapyxeHune 4acToThl,
F8-28 YDOBEHb 2 Ot 0,00 go makc. YyacToTbl 50,00 Ny B
MmcTepesnc obHapyxeHus
F8-29 JACTOTh, YpOBEHb 2 01 0,0% o 100,0% 5,0% i
F8-30 O6HapyxeHue vacToThl 1 Ot 0,00 go makc. YacToTbl 50,00 Iy ke
F8-31 O6HapyXeHne LWNPUHbI 4acToThl Ot 0,0% po 100,0% (makc. 0.0% A
1 yacToTa)
F8-32 O6GHapyxeHue 4acToTbl 2 Ot 0,00 go makc. YacToTbl 50,00 Iy ke
F8-33 O6HapyxeHune wnpuHbl Yactotel | OT 0,0% po 100,0% (makc. 0.0% A
yacrtora)
0,0% (0BHapyxeHus HeT)
F8-34 Zpﬁssgfocﬁzpy*e””” 0O70,1% 10 300,0% (HOMUHATTSHB A 5,0% ey
Y TOKABVIraTessi)
_ 3apepkka obHapyxeHust
F8-35 HYNEBOTo TOKa Ot 0,01 c 0o 600,00 ¢ 0,10c i
0,0% (oBHapy»xeHst HeT)
F8-36 :'g:f;"r BbIXOAA NpeBbILIeHNA 0710,1% 10 300,0% (HowHarsHsit | 200,0% e
TOK ABVIraTens)
) 3apepkka obHapyxeHust
F8-37 BLIXOMA NPEBLILICHS TOKa Ot 0,00 c 5o 600,00 c 0,00 c W
Ot 0,0% go 300,0%
F8-38 O6HapyxeHune Toka 1 (HOMMHanNbHbIR TOK 100,0% i
asuraTens)
Ot 0,0% po 300,0%
F8-39 LLinpuHa o6HapyxeHus Toka 1 (HOMWHanNbHLIN TOK 0,0% o
apurarens)
Ot 0,0% go 300,0%
F8-40 O6HapyxeHue Toka 2 (HOMUWHanNbHBIV TOK 100,0% o
apurarens)
Ot 0,0% go 300,0%
F8-41 LLvpuHa obHapyxeHus Toka 2 (HOMMHanNbHBIV TOK 0,0% o
asuraTens)
F8-42 DyYHKUMA CUHXPOHU3aLUK 0,1 *
F8-43 KaHan 3agaHusa BpeMmeHu xoga 010103 +

CUHXPOHM3aLNN
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'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HanmeHoBaHue napameTtpa [OnanasoH 3agaHus CBolicTBO

napametpa YMONYaHMIo

F8-44 CHXPOHI3ALWS BpEMEHN OT 0,0 A0 6500,0 MUH 0,0 *
paboThl

F8-45 HWKHUY MpeAen HanpskeHms OT 0,00 B o F8-46 3,10 B ¥
Bxoga Al1

F8-46 BepxHuin npeaen HanpskeHus OT F8-45 00 11,00 B 6,80 B ¥
Bxoaa Al1

F8-47 Mopor TemMneparypbl MOAYNS Or 0,0°C no 100,0°C 75°C o

F8-48 Pexxum paboTbl oxnaxkgatoLwero 0,1 0 A
BEHTMNSATOPA

Ot yacTtoTbl rmMbepHauun (F8-
F8-49 YacTtoTta akTmuBm3auum 51) no makc. yactotbl (FO- 0,00 Ny, oy
10)
F8-50 Bpems 3agepxkn aktmeaumm OT10,0c m0o6500,0c 0,0c i
Ot 0,00 Ny go yacToTb

F8-51 YacTtoTa rubepHaumnm aKTuBaLmm (F8-49) 0,00 My B

F8-52 Bpemsi 3agepxku rubepHauum O10,0 c 0o 6500,0 c 0,0c oy

F8-53 Tekyliee Bpems paboThbl Ot 0,0 go 6500,0 muH 0,0 MmuH o

F8-54 MonpaBokblit KOS(MUUMEHT OT 0,00% A0 200,0% 100,0% Y
BbIXOHOW MOLLHOCTM

pynna F9: Ownbku n 3awmra

F9-00 Bbibop 3awuThl ABuraTens ot 0,1 1 A
neperpysku

F9-01 KoahpuumeHT saumrel 0T 0,20 50 10,00 1,00 ¥
OBUraTens ot Neperpysku
KoadhpumumneHT npuoctaHoBKM

F9-02 3awmTbl AgBUraTens ot OT1 50% no 100% 80% oy
neperpysku
O6GHapyXeHune KOpOTKOro

F9-07 3aMblKaHMs Ha 3eMIto nocre 0,1 1 Iy
BKITIOMEHUNS NMUTaHNS

F9-08 HanpsixkeHune gencteust 6rnoka OT 700 10 800 B 780 B +
TOPMOXEHMS

F9-09 3HayeHus1 BpeMeHU OT 0 10 20 0 A
aBTOMaTU4ecKoro cbpoca

F9-10 Bbi6op gewncteua DO Bo Bpems 0,1 0 A
aBTOMaTU4ecKoro cbpoca

F9-11 3agepkka aBTOMaTUYECKOTO OT10.1¢a0100,0 ¢ 10¢c A
cbpoca

F9-12 Bbibop 3aWynTLI OT NoTEpU OT 00 A0 11 1 A
BXOAHOW hasbl NUTaHUs

F9-13 3awmTa oT NoTEepPU BbIXOOHOM 0,1 1 A
¢asbl NUTaHUSA

F9-14 Twvin 1-1 olWNGKK OT10 po 55 - °

F9-15 Twvin 2-1 olWnGKK OT10 po 55 - °

F9-16 Tun 3-i1 (nocnegHew) ownbKm OT10pgo55 - °

F9-17 YacToTa nocne 3-i onOKM - - °

F9-18 Tok nocne 3-i ondKn - - °

F9-19 I:|anpﬂ>|<eHme Ha WuHe nocne 3- ) ) o
1 oLnGKN

F9-20 CoctosiHne DI nocne 3-n ) ) o
OLUMOKM
CocTtosiHne Knemmbl LMpoBOro

F9-21 o - - °
BbIxoga nocne 3-n owmnbkn
CocTosHue npuBoga

F9-22 nepemMeHHOro Toka mnocre 3-n - - °

OLLUNOKM
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HaumeHoBaHvne napameTpa Onana3soH 3agaHus CeoWncTeo

napameTpa YMONYaHMIo
TekyLlee Bpemsi noa

F9-23 HanpsxeHnem nocne 3-n - - °
owmnodku

F9-24 Tevau_lee Bpems paboTkl nocrne ) ) o
3-11 oLMBKM

F9-27 YacTtoTa nocne 2-n owunbkn - - °

F9-28 Tok nocne 2-# ownodku - - °

F9-29 HanpsikeHue Ha wiHe nocne 2- ) ) .
M oWnbKM

F9-30 Cocrosanue DI nocne 2-i ) ) o
ownbKn
CocTtosiHne Knemmbl LMgpoBOro

F9-31 9 - - °
BblxoAa nocne 2-n owmodku
CocTtosiHne npuBoaa

F9-32 nepemMeHHOro Toka nocne 2-i - - °
owmnodku
TekyLiee Bpems noA

F9-33 HanpsXeHneMm nocrne 2-n - - °
ownbKn

F9-34 Tevau_lee Bpems paboTkl nocrne ) ) o
2- owndkn

F9-37 YacTtoTa nocne 1-n owunbkn - - °

F9-38 Tok nocne 1-# owndkn - - °
HanpspkeHne Ha wuHe nocrne 1-

F9-39 Vi OLINGKK ) ) °
Coctogaxue DI nocne 1-i

F9-40 OLLIMBKM ) ) °
CocTtosiHne Knemmbl LMgpoBOro

F9-41 o - - °
Bbixoga nocne 1-n owmodku
CocTtosiHne npuBoaa

F9-42 nepemMeHHOro Toka nocne 1-i - - °
owmnodku
TekyLee Bpems noA

F9-43 HanpsxeHnem nocrne 1-n - - °
ownbKn

F9-44 Tevau.l,ee BpeMs paboTbl nocre ) ) .
1-1 oWINOKNM

F9-47 Beibop AeiicTBMi 3aLMTLI OT 00000 — 22222 00000 1
owmnbok 1

F9-48 Beibop AeiicTaMit 3aLMTLI OT 00000 — 11111 00000 1
owmnbok 2
Bbibop aevicteui 3alwmnThl OT

F9-49 oLmnBoK 3 00000 — 22222 00000 i
Beibop aevicteui 3alwmThl OT

F9-50 oLLINBOK 4 00000 — 22222 00000 W
Bbibop yacToThl s

F9-54 NpoAomKeHns paboTbl nocne Or0po4 0 i
owmnodku

0, 0,

F9-55 PesepBHas yacToTa nocrne Ot 0,0% po 100,0% (makc. 100,0% A

aHomanuu yacroTa)
0: paTymka HeT

F9-56 Jun ceHcopa TeMriepaTyphi 1: PT100 0 P
A 2: PT1000
Mopor 3awuTbl ABMratens ot 0 o 0

F9-57 neperpesa 0°C - 200°C 110°C i

FO-58 Mopor npnocTtaHOBKKU ABUraTens 0°C - 200°C 90°C P
npu neperpese

F9-59 Bbi6op cbyHKuMK NpoxoxaeHns 010 g0 2 0 +
NpoBasioB MOLLHOCTH
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'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HaumeHoBaHvne napameTpa Onana3soH 3agaHus CeoWncTeo
napameTpa YMONYaHMIo
YpoBeHb HanpspkeHus npu
F9-60 OTMeHe PYHKL MM MPOXOXKAEHNSA OT1 80% no 100% 85% *
NpoBasioB MOLLHOCTH
Bpemsi oLieHKk1 BOCCTAHOBIEHNS
F9-61 HaNPsPKEHUS WWHBI NOCcne O10,0cpo100,0c 0,5c¢ b1
npoBasna MOLLHOCTH
Bpewmsi pelueHns ons aktmeauum
F9-62 OYHKLIMM NPOXOXKAEHUSA OT160 10100 ¢ 80¢c *
NpoBasioB MOLLHOCTH
Bbibop 3awutbl oT notepu 0: OeaktnBmpoBaHa
F9-63 i 0 i
Harpysku 1: AKTBMpoBaHa
01 0,0% po 100,0%
F9-64 YpoBeHL 0GHapYKeHUA NoTepH (HOMI/IH;ﬂbeIVI TOKO 10,0% o
Harpysku ’
apurarens)
F9-65 Bpems obHapyxerus notepu O70,0 c 0 60,0 10¢ e
Harpysku
F9-67 3apesepBupoBaH - - -
F9-68 3apesepBupoBaH - - -
F9-69 3apesepBupoBaH - - -
F9-70 3apesepBupoBaH - - -
. KoadhdpuuneHT Kp npoxoxaeHus
F9-71 NPOBANOB MOLLHOCTH Ot 0pmo0 100 40 W
WHTerpanbHbIn KO3dhULMEHT
Fo-72 MPOXOXOEHWsA MPOBAaros OT10p0 100 30 oy
MOLLIHOCTH
F9-73 KoagpepuumenT Kp npoxoxaerus OT 0,0 ¢ 80 300,0 20,0 -
NpoBasioB MOLLHOCTH
pynna FA: Ynpasnexue npoueccom n dpyHkumns MNAQ
FA-00 McTouHnk 3apanus NMAL OTr0po6 0 ke
FA-01 ﬁl"/'lcﬁ'fpema" ycraHoska safiahua OT 0,0% fo 100,0% 50,0% 1t
McTOoYHUK obpaTHoro
FA-02 Bosgencteus NN Or0n08 0 -
FA-03 Hanpasnenue pabotsl M4 0,1 0 i
FA-04 [nanasoH 3agaHus n obpatHoro OT 0 10 65535 1000
Bosgencteua NN A -
} lNponopuroHanbHbIN
FA-05 koatbcpnLmenT Kp1 Ot 0,0 go 100,0 20,0 i
FA-06 WNuTerpansHoe Bpems Ti1 0ot 0,01 ¢80 10,00 ¢ 2,00 ¢ i
FA-07 AudbdepenpansHoe spems 070,00 ¢ 10 10,00 ¢ 0,000 ¢ i
OTpuuaTenbHbln Npegen
FA-08 Bbixoga ML OT1 0,00 Ny oo Makc. YacToThl 2,00y, i
FA-09 Mpepen norpewHoctn NMAA 071 0,0% no 100,0% 0,0% i
FA-10 Mpenen npoussogHown NN 0,00% - 100,00% 0,10% i
FA-11 ﬁ%m VISMEHEHWA 3ananns 0,00 ¢ — 650,00 ¢ 0,00 ¢ %
FA-12 Bpems gunbTpa obpatHoro 0,00 ¢ — 60,00 ¢ 0,00 ¢ Y
Bo3gencteus NN
FA-13 Bpems dounbTpa Beixoga M 0,00 ¢ -60,00 ¢ 0,00 ¢ o
FA-14 3apesepBupoBaH - - i
MponopunoHanbHbIN
FA-15 koathcbmLmeHT Kp2 Ot 0,0 go 100,0 20,0 i
FA-16 WHTerpansHoe Bpems Ti2 010,01 ¢c 010,00 ¢ 2,00 ¢c i
FA-17 B °° BPeM OT 0,000 ¢ 0 10,000 ¢ 0,000 ¢ ¥
FA-18 YcnoBue nepeknoyeHms 07.0.00.2 0 A

napametpa N4
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'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

b2 HanmeHoBaHne napameTtpa [nana3soH 3agaHu4 [ CBoWcTBO

napametpa P P A YMONYaHMIo
MorpewHocts MU 1 anga )

FA-19 aBTOMAaTUYECKOro O710,0% go FA-20 20,0% iy
NepeKYeHns
MorpewHoctb MM 2 ons

FA-20 aBTOMAaTWU4ECKOro OT FA-19 no 100,0% 80,0% Iy
nepekYeHns

FA-21 HavanbHas senuunna N, OT1 0,0% Ao 100,0% 0,0% oy

FA-22 AKTMBHOE BpeMsi Ha4arnbHON 0T 0,00 ¢ 70 650,0 ¢ 0,00% A
Benu4yuHbl MN[0
Makc. oTKIoHeHne mexay

FA-23 Bbixogamu M B HanpaBneHun OT1 0,00% no 100,00% 1,00% oy
Brepeq
Makc. oTKnoHeHne mexay

FA-24 Bbixogamu MN[ B o6paTtHOM OT10,00% po 100,00% 1,00% o
HanpaBreHUn

FA-25 WHTerpansHoe ceouctao MNANL Ot 00 go 11 00 ke

FA-26 YpoBeHb 0OHapYyXeHUst noTepb 0,0%: obHapyxeHus HeT 0.0%
obpartHoro Bosgevicteus ML Ot 0,1% po 100,0% e -

FA-27 Bpems obHapyxenus notepe OT0,0c020,0c 0,0c ¥
obpaTHoro Bo3aencteus ML

FA-28 Bbi6op onepauun ML npn 0,1 0 A
OCTaHOBKe

pynna Fb: ®yHKLMA MEXaHMYECKOro kKadaHus, UKCUPOBaHHAs AnNvHa U CYET

Fb-00 Pexnm 3agaHnst MexaHn4eckoro 0, 1 0 A
Ka4yaHus

Fb-01 AMMNNMTYOa MEXaHNYECKOTo OT 0.0% 10 100.0% 0.0% 2
KavyaHus

Fb-02 LLlar mexaHn4yecKkoro kayaHums Ot 0,0% no 50,0% 0,0% ke

Fb-03 LiInkn mexaHn4eckoro kayaHusi OT10,1cpo3000,0c 10,0 c Iy
KoadhdunumneHT yBennyeHus

Fb-04 BPEMEHHOW pa3BepTKU C Ot 0,1% po 100,0% 50,0% o
TpeyronbHOWn BOMHOM

Fb-05 3agaHHas gnuHa OT1 0 0o 65535 m 1000 m ke

Fb-06 dakTnyeckasa anvHa Ot 0 0o 65535 m Om oy

Fb-07 Yuncno nmnynbLcoB Ha MeTp OT1 0,1 po 6553,5 100,0 ke

Fb-08 3apaHue BenuymnHbl cyeTa OT1 1 po 65535 1000 oy

Fb-09 BblogeneHne BenuunHbl cyeTa OT1 1 po 65535 1000 ke

pynna FC: MHOXeCTBEHHbIE OYHKUUN 1 PYHKLUMSA npocToro MK

FC-00 3apanune 0 OT1-100,0% no 100,0% 0,0% ke

FC-01 3apaHue 1 O71-100,0% mo 100,0% 0,0% oy

FC-02 3apaHwue 2 OT1-100,0% no 100,0% 0,0% ke

FC-03 3apaHue 3 O71-100,0% mo 100,0% 0,0% oy

FC-04 3apanue 4 OT1-100,0% no 100,0% 0,0% ke

FC-05 3apaHue 5 O71-100,0% mo 100,0% 0,0% oy

FC-06 3apaHue 6 O71-100,0% mo 100,0% 0,0% ke

FC-07 3apaHune 7 OT1-100,0% no 100,0% 0,0% ke

FC-08 3apaHue 8 O71-100,0% mo 100,0% 0,0% oy

FC-09 3apaHue 9 OT1-100,0% no 100,0% 0,0% ke

FC-10 3apaHue 10 O71-100,0% mo 100,0% 0,0% oy

FC-11 3apaHue 11 Ot -100,0% no 100,0% 0,0% i

FC-12 3agaHuve 12 OT-100,0% no 100,0% 0,0% iy
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HaumeHoBaHvne napameTpa Onana3soH 3agaHus CeoWncTeo
napameTpa YMONYaHMIo
FC-13 3apaHue 13 OT1-100,0% go 100,0% 0,0% i
FC-14 3apanue 14 OT1-100,0% no 100,0% 0,0% ke
FC-15 3apaHue 15 OT1-100,0% go 100,0% 0,0% i
FC-16 Pexum paboTbl npocTtoro MJIK Otr0p02 0 o
FC-17 Bbibop paboTsl npoctoro MJK ¢ OT 00 10 11 00 A
COXpPaHeHMEM
FC-18 Bpems paborl npocroro MIIK, 07 0,0 ¢ (4) 30 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHve 0
) Bpewmsi yckopeHus/3amenneHus
FC-19 npocrtoro MNJIK, sagaxve 0 Or0n03 0 -
FC-20 Bpemst paoTei npoctoro MK, 07 0,0 ¢ (4) 30 6500 ¢ (4) 0,0 ¢ (4) Y
3agaHve 1
FC-21 Bpemsi yckopeHusi/3amenneHuns 07003 0 A
npoctoro MK, saganne 1
FC-22 Bpemst paborei npoctoro MJIK, 07 0,0 ¢ (4) 30 6500 ¢ (4) 0,0 ¢ (4) Y
3agaHve 2
Bpewmsi yckopeHus/3amennenuns
FC-23 npoctoro MNJIK, 3agaHue 2 Or0A03 0 -
FC-24 Bpems paborl npocroro MIIK, 07 0,0 ¢ (4) 40 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHne 3
FC-25 Bpems yckopeHus/3amenneHuns 010703 0 A
npoctoro MNJIK, 3agaHue 3
FC-26 Bpewms paboter npocroro MK, 07 0,0 ¢ (4) 40 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHue 4
) Bpems yckopeHus/3ameaneHuns
FC-27 npoctoro MNJIK, 3agaHuve 4 Or0p03 0 -
FC-28 Bpewms pabotel npocroro MK, 07 0,0 ¢ (4) 40 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHne 5
FC-29 Bpems yckopeHus/3amenneHuns 010103 0 A
npoctoro MNJIK, sagaHune 5
FC-30 Bpemst paborei npoctoro MJIK, 07 0,0 ¢ (4) 30 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHve 6
) Bpewmsi yckopeHus/3amennenuns
FC-31 npocrtoro MNJIK, 3agaHve 6 Or0n03 0 -
FC-32 Bpemst paborei npoctoro MJIK, 07 0,0 ¢ (4) 30 6500 ¢ (4) 0,0 ¢ (4) Y
3apaHve 7
FC-33 Bpemsi yckopeHusi/aamenneHuns 07003 0 A
npoctoro MNJIK, 3agaHue 7
FC-34 Bpemst paborei npoctoro MJIK, 07 0,0 ¢ (4) 30 6500 ¢ (4) 0,0 ¢ (4) Y
3agaHne 8
FC-35 Bpems yckopeHus/3amenneHuns 010703 0 A
npoctoro MNJIK, 3agaHue 8
FC-36 Bpewms paboter npocroro MK, 07 0,0 ¢ (4) 40 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHne 9
FC-37 Bpems yckopeHus/3ameaneHuns 010703 0 A

npoctoro MNJIK, 3agaHue 9
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HaumeHoBaHvne napameTpa Onana3soH 3agaHus CeoWncTeo
napameTpa YMONYaHMIo
FC-38 Bpewms paboter npocroro MK, 07 0,0 ¢ (4) 40 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHue 10
Bpems yckopeHus/3amenneHuns
FC-39 npoctoro MNJIK, 3agaHue 10 O10m03 0 -
FC-40 Bpewms paboter npocroro MK, 07 0,0 ¢ (4) 40 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHue 11
) Bpewmsi yckopeHus/3amenneHuns
FC-41 npoctoro MJIK, 3agaHve 11 Or0n03 0 -
FC-42 Bpemst paorki npoctoro MK, 07 0,0 ¢ (4) 30 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHue 12
) Bpewmsi yckopeHus/3amennenuns
FC-43 npocrtoro MJIK, 3agaHve 12 Or0n03 0 -
FC-44 Bpemst paorki npoctoro MJIK, 07 0,0 ¢ (4) 30 6500 ¢ (4) 0,0 ¢ (4) Y
3agaHve 13
) Bpewmsi yckopeHus/3amennenuns
FC-45 npocrtoro MJIK, sagaHve 13 Or0p03 0 -
FC-46 Bpems pabotel npocroro MK, 07 0,0 ¢ (4) 70 6500 ¢ (4) 0,0 ¢ (4) e
3agaHue 14
) Bpems yckopeHus/3amenneHuns
FC-47 npoctoro MNJIK, 3agaHue 14 O10m03 0 -
FC-48 Bpewms paboter npocroro MK, 07 0,0 ¢ (4) 40 6500 ¢ (4) 0,0 ¢ (4) ¥
3agaHue 15
) Bpems yckopeHus/3amenneHuns
FC-49 npoctoro MNJIK, 3agaHue 15 O10m03 0 -
FC-50 EanHnua BpemeHn paboThl 0,1 0 A
npoctoro MJIK
FC-51 MNcToununk 3apaHns 0 Ot0pm06 0 o
pynna Fd: KommyHukauus
Fd-00 CkopocTtb B 6ogax Ot 0000 go 6039 6005 i
Fd-01 dopmaT gaHHbIX Or0po3 0 ke
y 0: agpec nepegauu;
Fd-02 JlokanbHbI agpec OT 1 go 247 1 3d
Fd-03 3apepxka pearmpoBaHusi O10 po 20 2 o
0,0 (HegencTBUTENBHLIN);
Fd-04 Bpemsi KOMMYHUKaLUN NCTEKIO OT 0.1 50 60,0 0,0 34
Fd-05 MpoTokon cBs3n Ot 00 go 31 00 o
Fd-06 Tekyuiee paspetuenme, 0: 0,01 0 e
CYUTbIBAEMOE LLINHOWN 1: 0,1
Fd-08 WcTekwee Bpems 0,0 (HegencTBUTENDBHLIN); 0
kommyHukauumn ansa CANlink Ot 0,1 po 60,0 o
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HaumeHoBaHve napameTpa [Ovana3soH 3agaHus CBOIICTBO

napameTpa yMOMnYaHuio

pynna FE: MNapameTpebl, onpegensemMble nons3osBarenem

FE-00 Onpenensiembin Nons30BaTeENem Ot F0-00 go FP-xx, ot A0-00 F0-00 s
napametp 0 0o Ax-xx, U0-xx

FE-01 OnperermeI nons3oeaerou To xe, uTo FE-00 FO0-02 Y
napametp 1

FE-02 Orparervient i nort.aceareren To xe, uto FE-00 F0-03 Ve
napameTp 2

FE-03 OnpezermeI non-3oearerem To e, uto FE-00 F0-07 ¥
napametp 3

FE-04 Orperersen i nor.cosatenen To xe, 4o FE-00 F0-08 i
rapavetp4

FE-05 OnpazerFeM I NOTb0saTerM To xe, uTo FE-00 FO-17 Y
napaveTp 5

FE-06 OrpeerReMb A Morb3oearenem To xe, yto FE-00 FO-18 T
napaveTp 6

FE-07 OnperermeI norns3oeaeriou To xe, uTo FE-00 F3-00 Y
rapavetp 7

FE-08 OnperermeI norns3oeaeriu To xe, uTo FE-00 F3-01 Y
napametp 8

FE-09 Orparerent, i nort.aceareren To xe, uto FE-00 F4-00 %
napavetp 9

FE-10 OnpezereVI nor-3oeareren To e, uto FE-00 F4-01 ¥
napawvetp 10

FE-11 OnperermemI nons3oeaeru To xe, uTo FE-00 F4-02 Y
rapavetp 11

FE-12 OnperermevI nors-3oeaterou To xe, uTo FE-00 F5-04 Y
napavetp 12

FE-13 OnpenereI nor-3oearerem To xe, uto FE-00 F5-07 ¥
napavetp 13

FE-14 OnperermeI nons3oeaeru To xe, uTo FE-00 F6-00 Y
napametp 14

FE-15 OnperermeVI nors3oeaerou To xe, uTo FE-00 F0-02 Y
napamvetp 15

FE-16 Orpererviebt, i nart.aceareren To xe, uto FE-00 F6-10 %
napavetp 16

FE-17 OnpenerseI non-3oearerem To e, uto FE-00 F0-00 ¥
napawvetp 17

FE-18 OnperermeVI nors3oeaeriu To xe, uTo FE-00 FO0-00 Y
napamvetp 18

FE-19 OnperermeVI nors3oeaerou To xe, uTo FE-00 F0-00 Y
napavetp 19

FE-20 Orpererviett, i nort.aceareren To xe, uto FE-00 F0-00 Ve
napavetp 20

FE-21 OnpanerFeM I Nork0saTerem To xe, 4to FE-00 F0-00 ¥
rapavetp 21

FE-22 OnperermeVI nors3oeaeriu To xe, uTo FE-00 F0-00 Y
napametp 22

FE-23 g To xe, uto FE-00 F0-00 ¥

napawvetp 23
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HanmeHoBaHue napameTtpa [OnanasoH 3agaHus CBolicTBO
napametpa YMONYaHMIo
FE-24 OrperereuL T ossTeren To xe, uTo FE-00 F0-00 %
rapametp 24
FE-25 OrpeerevbInons30saTerneu To xe, uyto FE-00 F0-00 ke
napavetp 25
FE-26 OrpeerevInons0saTerneu To xe, yto FE-00 F0-00 iy
napaveTp 26
FE-27 Orperereu Mo cossTeren To xe, uTo FE-00 F0-00 %
rapametp 27
FE-28 OrpereraVL Mo cossTeren To xe, uTo FE-00 F0-00 %
napamvetp 28
FE-29 OrpeereVbI nons30saTerneu To xe, yto FE-00 F0-00 ke
napaveTp 29
pynna FP: YnpaBneHne yHKUMOHANbHBEIMM NapamMmeTpamMmm
FP-00 Maponb nonb3oBarens Ot 0 0o 65535 0 oy
0: OnepaLyis He NpoV3BOAMTCS
01: BoccraHoBMeHVIe 3aBOOCKAX
MNapaMeTPOB, KPOME NapamMETPOoB
[Jpvratensi
FP-01 WHuumnanusaums napameTpa 02: Y parnums 3armcs 0 *
04 PeseparipoBaHyie TEKYLLX
MapaMeTPOB Morb3oBaTesis
501: BoccraHoBreHve pesepBHbIX
MapaMeTPOB Morb30BaATENS
Bbibop obuiero
FP-02 BOCMNpOu3BeaeHNs! OT1 00 o 11 11 ke
YHKLUMOHAarbHbIX MapamMeTpoB
BbiGop nHamMeuayansHoro
FP-03 BOCMNpOu3BeaeHNs! OT1 00 o 11 00 ke
PYHKLMOHanbHbIX NapamMeTpoB
FP-04 Bbi6op mogudmkaumm 0, 1 0 A
napameTpa
pynna A1: BuptyanbHbii DI/DO
A1-00 Beibop cpyHkumm VDI Ot 0 go 59 0 +*
A1-01 Beibop cyHkumn VDI2 OT1 0 go 59 0 +
A1-02 Beibop dpyHkumn VDI3 Ot 0 po 59 0 +*
A1-03 Beibop cpyHkuun VDI4 OT1 0 go 59 0 +
A1-04 Beibop dpyHkunn VDIS Ot 0 po 59 0 +*
Pexxum 3agaHusa akTMBHOMO
A1-05 cocTosHms VDI OT1 00000 oo 11111 00000 +
A1-06 3'5'?0'0 KTVIBHOTO COCTORRNA OT 00000 A0 11111 00000 *
A1-07 Beibop dpyHkumm gnsa Al1, OT 0 g0 59 0 *
ucrnonb3yemoro kak DI
A1-08 Beibop cyHkumm gnsa Al2, OT 0 50 59 0 *
ncnons3yemoro kak DI
A1-09 Beibop dpyHkumn gnsa Al3, OT 0 g0 59 0 *
ucnonb3yemoro kak DI
A1-10 Bbi6op akTMBHOIO COCTOSIHUS OT 000 10 111 000 2
ansa Al, ncnonesyemoro kak DI
A1-11 Bbi6op dyHkumn VDO1 Ot 0 go 41 0 o
A1-12 Bbi6op dyHkuum VDO2 OT1 0 mo41 0 Iy
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
napameTpa HaumeHoBaHvne napameTpa Onana3soH 3agaHus YMOMMEHMIO CeoWncTeo
A1-13 BbiGop doyHkumm VDO3I OT1 0 po 41 0 i
A1-14 Beibop cpyHkuun VDO4 Ot 0 go 41 0 o
A1-15 BbiGop doyHkumm VDO5 OT1 0 po 41 0 i
A1-16 3agepxka Bbixoga VDO OT10,0 c 0o 3600,0 ¢ 0,0c o
A1-17 3apepxka Bbixoga VDO2 O10,0 c po 3600,0 c 0,0c ke
A1-18 3anepxka Bbixoga VDO3 OT10,0 c oo 3600,0 ¢ 0,0c Iy
A1-19 3apepxka Bbixoga VDO4 O10,0 c po 3600,0 c 0,0c ke
A1-20 3aaepxka Bbixoga VDO5 OT10,0 c oo 3600,0 ¢ 0,0c Iy
A1-21 Bbibop aktuBHoro pexxuma VDO Ot 00000 go 11111 00000 i
pynna 2: MapameTpbl ABuratens 2
A2-00 Bbibop Tvna gsuratens O10p01 0 +r
A2-01 HomunHanbHas MOLHOCTb 0.1 — 1000,0 kBT 3aBUCUT OT *

apurarens Mogenu
A2-02 HoMuHanbHoe HanpsbkeHne 1-2000 B 3aBUCUT OT *
aBuratens Mogenu
0,01 -655,35 A
A2-03 HomuHanbHbIM TOK ABUraTens (MOSI:I, ? (105253,555 XBT) 3a;§:2;;T *
(voLLHocTb > 55 KBT)
A2-04 HomunHanbHas vyactoTa 0,01 ' — MaKe. YacTora 3aBUCUT OT *
aBuratens Mogenu
A2-05 HoMuHanbHasi ckopocTb 1 — 65535 06/MuH 3aBUCUT OT
apurarens Mogenm
0(’001 - 65’5355«803,' 3aBUCUT OT
MOLLIHOCTb <
A2-06 ConpoTuBneHune ctatopa 0,0001 — 65535 Om Hazfggl—zm +
(voLLHocTb > 55 KBT)
0(’001 - 65’5:55|§T;A 3aBUCUT OT
MOLLIHOCTb <
A2-07 ConpoTtueneHue potopa 0,0001 — 6.5535 Owm Hasfggl—zm *
(voLLHocTb > 55 KBT)
0,01 — 655,35 Ml 33BUCHT OT
<
A2-08 MHOYKTUBHOCTb (g,%%'l:(icg;gg 55 ;E’:) agTo- *
(mowHocTb > 55 kBT) HacTponki
0,1 —6553,5 MmI'H 33BUCHT OT
A2-09 MHAOYKTUBHOE peakTUBHOE (MowwHocTb < 55 KBT) ABTO- *
COnpoTUBIEHNE 0,01 — 655,35 M'H HAGTPOKN
(MowHocTb > 55 kBT)
LR
A2-10 Tok xonocTtoro xoga 0.1 A—F1-03 aBTo: +r
(MowHocTb > 55 kBT) HACTPOMKN
A2-62 Beibop BpemeHu yckopeHus/ OT 0 g0 4 0 e
3ameaneHus geuratens 2
0,0% (dpmkcmpoBaHHOE
dopcupoBaHMe MOMeEHTa 3aBUCUT OT
A2-63 nBAraTens 2 dopcmpoBaHMe MOMeHTA) Mozent ko
Ot 0,1% po 30,0%
AD-65 KoadhdumumeHT nogaBneHmns 0T 0 go 100 3aBUCUT OT A
BMOpauun asuratens 2 Mogenm
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'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HaumeHoBaHvne napameTpa Onana3soH 3agaHus CeoWncTeo

napameTpa YMONYaHMIo

pynna A5: OnTnMm3saumsa ynpaBneHus
BepxHuin npegen 4actoTbl

A5-00 nepequ?HMH LM OT 5,00 'y 4O Makc. 4acToThbl 8,00 'y, ke
(undppoBon LWMPOTHO-
UMMNYNbCHON MOAYNALNN)

A5-01 O6paszed LM 0, 1 0 ke

A5-02 BiGop Pexvma KomneHcavmm 0, 1 1 s
MEepPTBOW 30HbI

A5-03 MpowussonbHasa rnybuHa WM OT0pm00 10 0 ke

A5-04 BbiGop npenena GbICTPOro Toka 0, 1 1 Iy

AB-05 KomneHcauusa obHapyxeHus OT 0 g0 100 5 A
TOKa

A5-06 Mopor HegocTaTka HanNpPsXKeHUs 01240 0 420B 350 B Iy

A5-08 szb‘:mo”“a BpemMenin MepTeou OT 100% A0 200% 150%

A5-09 Fopor npesbiLLenvs OT 650 0 820 B 820 B *
HanpsikeHust

pynna A6: 3agaHus xapaktepuctuk Al

A6-00 MwuH. Bxoqa kpusoli 4 Al OT1-10,00 B go A6-02 0,00 B iy

A6-01 CooTBeTCTBYIOLIMM MPOLIeHT Ot -100,0% A0 100,0% 0,0% e
MUVH. BXxoaa kpuson 4 Al

A6-02 Bxog moagynauum 1 kpmeon 4 Al o1 A6-00 oo A6-04 3,00B iy

A6-03 CooTBeTCTBYIOLIMM MPOLIeHT Ot -100,0% fo 100,0% 30,0% e
Bxoda mogynsuuu 1 kpuson 4 Al

A6-04 Bxog moagynauum 1 kpmeon 4 Al o1 A6-02 no A6-06 6,00 B iy

AB-05 CooTBeTCTBYIOLIMM MPOLIeHT Ot -100,0% f0 100,0% 60,0% e
Bxoda moaynsuuu 1 kpuson 4 Al

AB-06 Makc. Bxoqa kpusoli 4 Al OT1 A6-04 oo 10,00 B 10,00 B Iy

AB-07 CooTaeTCTBYOLIMM MPOLIeHT Ot -100,0% f0 100,0% 100,0% e
Makc. Bxoga kpvson 4 Al

A6-08 MwuH. Bxoa kpusoli 5 Al OT1-10,00 B go A6-10 -10,00 B iy

A6-09 CooTBeTCTBYIOLIMM MPOLIEHT Ot -100,0% A0 100,0% -100,0% e
MUH. Bxoga kpuson 5 Al

AG-10 Bxog mogynsumm 1 kpmueon 5 Al oT A6-08 go A6-12 -3,00B i

AB-11 CooTBeTCTBYIOLIMM MPOLIeHT Ot -100,0% f0 100,0% -30,0% e
Bxoaa moaynaumn 1 kpuson 5 Al

A6-12 Bxog mogynauum 1 kpmeon 5 Al o1 A6-10 go A6-14 3,00B iy

AB-13 CooTBeTCTBYIOLIMM MPOLIeHT Ot -100,0% f0 100,0% 30,0% e
Bxoaa moaynaumn 1 kpuson 5 Al

A6-14 Makc. Bxoa kpusoii 5 Al Ot A6-12 oo 10,00 B 10,00 B iy

AB-15 CoorseTcTayIOWMA NPOLEHT 0T -100,0% f0 100,0% 100,0% e
Makc. Bxoga kpuson 5 Al
Touka ckayka

A6-24 COOTBETCTBYIOLLIErO 3a4aHUSA Ot -100,0% po 100,0% 0,0% Iy
Bxoga Al1
AmMnnnTyaa ckavka

A6-25 COOTBETCTBYIOLLIErO 3aaHuUs O710,0% no 100,0% 0,5% ke
Bxoga Al1
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PykoBOZCTBO MO 3KcnnyaTaumm

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo o
HaumeHoBaHvne napameTpa Onana3soH 3agaHus CeoWncTeo
napameTpa YMONYaHMIo
Touka ckayka
AB6-26 COOTBETCTBYIOLLErO 3aaHuns 01 -100,0% go 100,0% 0,0% o
Bxoaa Al2
AMNNMTYOa ckadka
AB-27 COOTBETCTBYIOLLIErO 3aaHus O710,0% no 100,0% 0,5% ke
Bxoaa Al2
Touka ckayka
A6-28 COOTBETCTBYIOLLIErO 3aaHus OT1-100,0% no 100,0% 0,0% ke
Bxoga Al3
AmMnnNuTyaa ckadka
A6-29 COOTBETCTBYIOLLIErO 3a4aHUs Ot 0,0% o 100,0% 0,5% Iy
Bxoga Al3
pynna A7: MNMporpammupyemMas nonb3oBarenem nnara
R R o peammossa | o |
porp Py 1: AKTMBMpOBaHa
nonb3oBaTenemM
A7-01 Beibop MCTOuHMKa ynpaBneHys OT 00000 A0 11111 00000 *
BbIXOAOM MPMBOAA C KITEMMHUKA
Bbibop nporpammmpyemon
A7-02 nonb3oBaTenem nnatbl Al3 1 Or0po7 0 +
BbIbop pyHKUMM AO2
KoHTpons Bbixoga FMP
A7-03 . 01 0,0% po 100,0% 0,0% e
nporpammon MJ1K
A7-04 KowTpons Bbixoda AO1 0T 0,0% A0 100,0% 0,5% ¥
nporpammon MK
Beibop nporpammei MJIK,
A7-05 KOHTponupytoLen uncpoBomn OT1 000 go 111 000 o
BbIXO4,
YcTaHoBKa 3aaHnsa 4acToThl
A7-06 yepes nNporpammMmpyemyro Ot -100,0% po 100,0% 0,0% Iy
nonb3oBaTeneM nnarty
YcTaHoBKa 3agaHus MOMEHTa
A7-07 yepes nNporpammMmpyemyro Ot -200,0% po 200,0% 0,0% Iy
nonb3oBaTeneM nnarty
3apaHune KkomaHabl xoaa Yyepes
A7-08 nporpaMMupyemMyio Or0po7 0 o
nonb3oBartenem nnarty
0: Ownbkn HeT
YcTaHoBKa 3agaHna MOMeEHTa
OT 80 go 89: koa, oLMbKH,
A7-09 yepes nNporpammMmpyemyro N 0 oy
onpegensiembin
nonb3oBaTeneM nnarty
nonb3oBaTtenem
Npynna A8: ToveyHas KOMMYyHMKaLMsA
Bbibop ToueyHon 0: deaktnBmpoBaHa
A8-00 0 iy
KOMMYHUKaLUK 1: AKTMBMpOBaHa
A8-01 Bei6op rnaeHoro un 0: MaBHbIN ) 0 A
NOAYMHEHHOIO 1: MNog4YnHEHHbIN
Bbibop aencTBms Nog4YMHEHHOTO
A8-02 YCTPOWCTBA B TOYEYHOM Ot 000 go 111 000 *
KOMMYHUKaLUK
A8-03 Bbi6op HasHauyeHMs OaHHbIX, 0: 3apaHne momeHTa 0
NOSTy4EHHbIX MOAYUHEHHbBIM 1: 3agaHune ckopocTu -
A8-04 KoygfeHcaus Hyn Ot -100,0% &0 100,0% 0,00% *

Nnony4YeHHbIX AaHHbIX
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'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Ne Mo 9
HaumeHoBaHvne napameTpa Onana3soH 3agaHus CsoncTteo
napameTpa YMONYaHMIo
AB-05 KoadhdpuumneHT npeobpasoBaHus OT 10,00 A0 10,00 1,00 *
MONy4YeHHbIX OaHHbIX
B
A8-06 POV OOHAPYKEH/ NPePLIEaH) 0T0,0cm010,0c 10¢ &
TOHEHHOM KOMMYHVKALWIN
A8-07 LA OTTEEIIEH/RA kX ITEEHOT 070,001 ¢ 40 10,000 0,001c ¥
YCTPOVCTBA B TOHEHHOM KOMMYHVIKALWW
A8-08 KomeHCaLy HYTA rory-erbix OT -100,0% A0 100,0% 0,00% *
JaHHbIX (YacToTa)
A8-09 KOMeHCaLA HYTTA ory-erbix OT -100,0% A0 100,0% 1,00 *
OaHHBIX
A8-10 KoSXMLYHT MpenoTEpaLLeHA 0T 0,00 A0 100,00% 10,00% *
pasroHa
pynna AC: Koppekuusa AI/AO
C3aBqoooit
AC-00 Hoe HarpsbreHve 1 Al1 Or0,500104,000B . e
MamepeH DK
C3aBqoooit
AC-01 Bocr eHHoe HanpstkeHre 1 Al Or0,500104,000B . e
povi3BELY PsSDK
CaBonooi
AC-02 HOE Har ne2 Al1 0O16,000009,99B . ke
MamvepeH PsDKEH
C3aBonooi
AC-03 Bocn HOE Har me 2 Al1 0Or6,000209999B 3 e
pov3BELEH psDKEH
CaBonooi
AC-04 HOe Har e 1 A2 010,500004,000B . e
MamvepeH PsDKEH
C3aBqoooit
AC-05 Bocr eHHoe HarpstkeHve 1 Al2 Or0,500104,000B . e
povi3BELY PSDK
C3aBqoooit
AC-06 Hoe HarpsbreHme 2 Al2 O16,000109,999B . e
MamepeH DK
C3aBqoooit
AC-07 Bocr EHHOe HarpstkeHne 2 Al2 019,999 10 10,000B . e
povi3BELY PSDK
CzaBonooi
AC-08 HOE Har ve1AI3 Or-9999 10 10,000B 5 e
MamvepeH PsDKEH
CaBonooi
AC-09 Bocn HOE Har re 1A3 Or-999910 10,0008 . e
pov3BELEH psDKEH
CzaBonooi
AC-10 HOE Har re2 Al3 Or-9999 10 10,000B 5 e
MamvepeH PsDKEH
C3aBqoooit
AC-11 Bocr eHHoe Hanpsbrervie 2 Al3 0Or-99%91010,000B . i
povi3BELY PSDK
C3aBqoooit
AC-12 Hanpsbkerve 1 AO1 Or0,500104,000B . e
Llenesoe Harpsoi
CaBonooi
AC-13 Hoe HarpstkeHve 1 AO1 Or0,500004,000B 3 e
MamepeH DK
AC-14 Lleneeoe Hanpspkerme 2 AO1 Or6,000009,999B Caapomo 3 e
KOPPEXTVDOBKOVA
CaBonooi
AC-15 HOe Har ve2 AO1 0Or6,000009,999B 5 e
MamvepeH PsDKEH
C -
AC-16 Llenesoe Hampsoikervie 1 AO2 Ot0,500304,000B A . e

KODPEXTVIDOBKO/
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Ne Mo o
HaunmeHoBaHvne napameTpa Onana3soH 3agaHus CsoncTteo
napameTpa YMONYaHMIo
CzaBonooi
AC-17 HOe Har re 1 A02 Or0,500004,000B . ke
MaviepeH psieH
AC-18 Llenesoe Harpsoxervie 2 AO2 0Or6,000009999B ¢ . iy
KOPPEXTVDOBKOIA
CaBonooi
AC-19 WavieperHoe HanpsbreHre 2 AO2 0O16,000109,999B . kg
KOPPEXTVORKOV
. CzaBonaoi
AC-20 VavepenHbii Tok 1 Al2 Or0,000 80 20,000 MA . kg
KOPPEXTVORKOV
. CzaBonaoi
AC-21 [vekpetHbii Tok 1 Al2 Or0,000 80 20,000 MA . kg
KOPPEXTVORKOV
. CzaBoncoi
AC-22 HbIA TOK 2 AlI2 O10,000,8020,000 MA . kg
VamepeH
C3aBonooi
AC-23 IyapetHbii Tok 2 Al2 Or0,000 20 20,000 MA . g
KOPPEXTVDOBKOVA
AC-24 WpeanbHbii Tok 1 AO1 Ot 0,000 80 20,000 MA ¢ . kg
KOPPEXTVDOBKOVA
C3aBqoooit
AC-25 IvapetHbin Tok 1 AO1 Or0,000 20 20,000 MA . <
KOPPEXTVORKOV
AC-26 WoeanbHbii Tok 2 AO1 Ot 0,000 80 20,000 MA ¢ . kg
KOPPEXTVORKOV
. CzaBonaoi
AC-27 [vekpetHbin Tok 2 AO1 Or0,000 80 20,000 MA . kg
KOPPEXTVORKOV
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6.3 Koabl thyHKLMK OoTOOpaxeHUs

Kog doyHKUMM

HanmeHoBaHune napameTpa

[JranasoH BOcCnpoun3segeHunsa

Npynna UO: NMapamMeTpbl oTCnexXusaHus

U0-00 YacToTa xoga O71 0,00 oo 500,00 'y
U0-01 YcTaHOBKa 3agaHusl No YactoTe O71 0,00 oo 500,00 'y
uo0-02 HanpsikeHune Ha WwnHe OT1 0,0 go 3000,0 B
uo0-03 BbixogHoe HanpsikeHne OTt0p001140B
U0-04 BbixogHowm Tok Ot 0,00 po 655,35 A
Uo0-05 BbixoaHas MOLWHOCTb Ot 0 po 32767
U0-06 BbIxogHOM MOMEHT O71-200,0% mo 200,0%
uo-07 CoctosiHue DI O1 0 go 32767
uo0-08 CoctosiHne DO OT10 oo 1023
U0-09 HanpsokeHne Al1 -

uo-10 HanpspkeHne Al2 -

Uo-11 HanpspkeHne Al3 -

U0-12 BenuunHa cyeta -

uo0-13 BenununHa gnutbl -

uo-14 BocnpownseegeHue ckopoCTn Harpysku Ot 0 go 65535
Uuo-15 YcTtaHoBka 3agaHus no MNAQ OT1 0 pno 65535
uo0-16 O6paTtHoe Bo3aevicTeue M1 O1 0 go 65535
uo-17 Kackap MJ1K -

uo-18 YcTaHoBKa 3ajaHusa umnyrnbcamum OT1 0,00 go 20,00 klMy
uo-19 CkopocTb 06paTHOro BO34eNCTBMS Ot -500,0 go 500,0 'y,
U0-20 OcrTaBlleecs BpeMsi xoga Ot 0,0 go 6500,0 muH
uo-21 HanpsikeHne Al1 0o koppekunm OT1 0,00 oo 10,57 B
uo-22 HanpsixeHne Al2 (B)/Tok (MA) oo koppekumm OT1 0,00 oo 10,57 B
U0-23 HanpsokeHne Al3 oo koppekunn O1-10,57 g0 10,57 B
uo-24 JInHeHas ckopocTb Ot 0 £o 65535 M/MUH
U0-25 CoBokynHoe BpeMsi Mo HanpskeHneM -

Uo0-26 CoBokynHoe BpeMsi xoaa -

uo-27 YcTaHoBKa 3ajaHusa umnyrnbcamum OT1 000655351,
Uo0-28 YcTaHOBKa 3a4aHus No LWMHE OaHHbIX O71-100,00% mo 100,00%
U0-29 3apesepBupoBaH -

uo0-30 YcTaHoBKa 3agaHust rnaBHOM 4acToThbl OT1 0,00 oo 500,00 Ny,
U0-31 YcTaHoBKa 3agaHusi BCrioMoraTesibHOM 4acToThbl OT1 0,00 oo 500,00 Ny,
U0-32 MpocmoTp BenMuMHbI Ntoboro agpeca peructpa -

U0-34 Temnepatypa gsuratens -

Uo0-37 Yron KoadULMEHTa MOLLHOCTH Ot -180° no 180°

- 103 -




PykoBOZCTBO MO 3KcnnyaTaumm

aerocompressors.ru

'maBa 6. Tabnvua yHKUMOHaNbHbLIX KOAOB

Kog doyHKUMM

HanmeHoBaHune napameTpa

[ranasoH BOCnpoun3segeHunsa

U0-39

LleneBoe HanpsikeHne nocne pasgenenusa V/F

Ot 0 B 00 HOMMHaNbLHOrO
HanNpsPKeHWs aBuraTens

Ot 0 B 0o HOMUMHaNbLHOrO

uo0-40 BbixogHoe HanpskeHue nocne pasgenenuna V/F
HaNpsPKeHWs aBuraTens
u0-41 BocnpounsseaeHne coctosHus DI -
uo-42 Bocnpounsseaenune coctosaHna DO -
U0-43 3apaHue DI ansa BocnpounseeaeHus 1 )
dYHKLMOHANbHOr0 COCTOSHMS
U0-44 3apaHue DI ansa BocnpounsseaeHus 2 )
YHKLUMOHANBHOIO COCTOSAHUSA
U0-45 Nudopmauus 06 owmnbkax -
U0-59 YCcTaHOBKa 3aaHus No YactoTe 0O71-100,0% mo 100,0%
U0-60 YacToTa xoga 0O71-100,0% mo 100,0%
U0-61 CocTosiHMe x04a nNpmMBoda NEPEMEHHOIO TOKa Ot 0 go 65535
U0-62 CocTosiHMe x04a nNpmMBoda NEPEMEHHOIO TOKa Ot 07099
U0-63 OTnpaBka 3Ha4YeHUS OBYXTOUYEYHOWN OT-100,0% 0 100.0%
KOMMYHUKaLUK
U0-64 KonnyecTtBo NogYMHEHHbIX YCTPOWUCTB Ot 07063
100: CANopen
U0-66 Twn nnaTtbl paclMpeHns KOMMYHMKaLMK 200: PROFIBUS-DP
300:CANIink
uUo-67 Bepcusa nnatel paclumpeHns KOMMYHUKaUun -
But 0: cocTosiHne xoaa
But 1: HanpasneHne xoga
But 2: eCcTb N HENCNpPaBHOCTb
U0-68 CocTosiHMe npuBoaa NepeMeHHOro Toka npuBoAa NepemMeHHoro Toka
) Mnata DP But 3: yeneBas yactoTa
[OCTUrHyTa
But 4-6uT 7: 3ape3epBupoBaHO
But 8-6uT 15: KOO OLLINOKN
U0-69 CkopocTtb nepegayun DP Ot 0,00 'y OO Makc. YacToThl
uo-70 CkopocTtb gBuratenst npu nepegadve DP Ot 0 4O HOMMHaNBHOrO ABUraTens
U0-71 TekyLlee Bocnpon3BeaeHue nnatbl )
KOMMYHUKaLUK
U0-72 CocTosiHMe HencnpaBHOCTY nnaThl )
KOMMYHUKaLUK
uo-73 SN gBurarens 0: Asuratens 1

1: OBuratens 2
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OnucaHune (bYH KUMOHAJIbHbLIX KOA4OB
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MnaBa 7. OnucaHune ¢pyHKUMOHaNMbHbIX KOAOB

7.1 N'pynna FO: oCHOBHbIe NapameTpbl

Mo
Kon cbyHKLMm HanmeHoBaHue napameTtpa [nanasoH 3apaHuns YMOMMaHMIO
F0-00 Mogenb Tuna G/P 1: Tun G (Harpy3ka ¢ MOCTOSIHHbIM
MOMEHTOM) 2
2: Tun P (Harpy3ka ¢ BapbupyembiM
MOMEHTOM, Hanp., BEHTUIATOP 1 Hacoc)

JTOT napameTp ucnonb3yeTcs Ans OTobpaXKeHUs NocTaBnsieMoi MoAenM U He MOXeT ObiTb
N3MEHEH.

1: MNpuMeHsieTcsl K Harpyske C MOCTOSIHHbIM MOMEHTOM C OMpeAerieHHbIMU HOMWHAaMNbHLIMU
napameTpamu.

2: [pumeHsieTcs K Harpyske C BapbuMpyeMblM MOMEHTOM (BEHTUNSTOP, Hacoc) ¢
onpeeneHHbIMY HOMUHaNbHbLIMK NapameTpamMu.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMYAHMIO
FO0-01 Pexum ynpaeneHus 2: YnpaBneHue HanpsbkeHnem/qyactoton | 2
gurarenem 1 (V/IF)

2. YnpasneHue HanpsixeHnem/yactoton (V/F)

anMeHFIeTCFI B CcnctemMax ¢ HU3KNMU Tpe6OBaHI/IFIMI/I K Harpyske, umnm K cucremam, roe oaunH
npneoag nepemMeHHOro Toka AOOJDKeH ynpaBnATb pa60T0|7| HECKONbKNX OBuratenen, Hanpuwmep,
HacocCa N BEHTUNATOpPA.

Mo
Kon cbyHKLMm Haumenosatne [nanasoH 3apaHus yMon4yaHu
napameTpa 0
FO0-02 Bbibop ncTouHKMKa 0: Pabo4yasi naHenb ynpaeneHus (ceetoguog oTkn.) | 0
KomMaHAbl 1: YnpaBneHue ¢ kneMMHuKa (CBeToamnos BKIT.)
2: YnpaBsneHue no WuHe AaHHbIX (cBeToamoq
MUraeT)

Mcnonb3yeTca aons onpefeneHus kaHana Bxoda KOMaHg ynpasreHusi NpuBoO4OM, HamnpuMmep,
Run (xopn), Stop (cton), Forward rotation (BpaweHue Bnepen), Reverse rotation (BpaiieHve B
obpaTtHom HanpasneHun) n Jog operation (pabota Tonykamn).

0. Pabouas naHenb ynpasneHusa (mHgukatop LOCAL/REMOTE oTkn.)
Komangpl otaatoTcs HaxxkatmeM knaevw RUN n STOP/RES Ha pabodein naHenu.

1. YnpaBneHue ¢ knemmHuka (MHgukatop LOCAL/REMOTE Bkn.)
KomaHabl oTgaoTca nyTeM MCNornb30BaHWUA MHOMOYHKLUMOHArbHbIX BXOAHbBIX KNEMM C
dyHkumsmmn FWD, REV, JOGF n JOGR.

2. YnpaBneHue no wuHe aaHHbiX (nHankatop LOCAL/REMOTE B MuratoLwiem pexumve)
KomaHabl oTgarTcs € rinaBHOroO KoMmnbtoTepa. Ecnn 9ToT napameTp 3agaH Ha 2, OomkKHa
ObITb yCTaHOBMEHa nnata kommyHukauum (nnata Modbus-RTU, nnata PROFIBUS-DP,
nporpammmpyemMasi nonb3osartenem nnarta unm nnata CANopen).

- Ecnu BbibpaHa nnata PROFIBUS-DP, a gaHHble PZD1 pencrBuTenbHbl, KOMaHAb!
OTAalTCsA NOCPenCTBOM AaHHbIX PZD1.

- Ecnu BbIbpaHa nporpammupyemas nofnb3oBaTteniemM nnarta, kKoMaHabl 3anucbiBalOTCs
Ha A7-08 ¢ nomoLLbIo AporpaMMUpyemMon nnaThbl.

- Ecnu BeibpaHa nobas gpyras nnarta, KoMaHAbl 3an1cbiBalOTCA C MOMOLLbIO agpeca

kommyHwmkaumm 0x2000.
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Kop doyHKLMM Hanmerosanue [nana3soH 3agaHud Mo
y napameTpa YMON4aHuio
F0-03 Bbibop kaHana 3aganuns X | 0: [luckpeTHasa ycTaHOBKa 3agaHus (He 0
rNaBHOM YacTOThl COXpaHSAEeTCS NpY OTKIMIOYEHUN NUTaHWS)

1: AuckpeTHas ycTaHoBKa 3agaHus
(coxpaHsieTcst Npy OTKIMOYEHUN MUTAHKS)
t Al

Al2

Al3

: YcTaHoBka 3agaHusa nmnynscamm (DI5)
: MHOXecCTBeHHble 3agaHns

: MpocTon MNK

nma

: YcTaHoBKa 3agaHus No LUMHE AaHHbIX

WcnonbsyeTca ona Bolbopa kaHana 3agaHus rnaBHOM YacToTbl. Bbl MoXeTe 3agaTb rmaBHyo
yacToTy B cnegyowmx 10 kaHanax:

0.

[McKkpeTHas ycTaHOBKa 3aaHns (He COXPaHSAETCs NpY OTKIMIOYEHUN NUTaHKS)

HavanbHas BenuuMHa ANCKPETHOW yCTaHOBKM 3adaHua — ato F0-08 (3apgaHHas
YyactoTa). Bbl MOXeTe MeHATb 3agaHne YacToTbl, Haxnmas kHonkn A n ¥ Ha pabouyen
naHenu (unun ncnonbaysa gyHkumm UP/DOWN BXxogHbIX Knemm).

Korga Ha npvBo4 CHOBa noJaeTcsi MMTaHMe Nnocre ero OTKNHYEHUs, 3agaHne 4acTtoTbl
npogoskaeTcs ot BenndnHbl FO-08.

,D,VICerTHaﬂ yCTaHOBKa 3agaHunA (COXpaHﬂeTCFI npu OTKNK4YeHNn I'II/lTaHI/IFI)

HavanbHaa BenuuMHa [UCKPETHOM YCTaHOBKM 3agaHusa — 310 FO0-08 (3agaHHas
yacTtoTa). Bbl MOXeTe MeHATb 3adaHue 4acToThl, HaXxuMas KHonkn A n ¥ Ha paboden
naHenu (unun ncnoneaysa gyHkumm UP/DOWN BXogHbIX KNemm).

Korga Ha npvBo4 cCHOBa noJaeTcsi NMTaHMe Nnocre ero OTKNHYEHUs, 3adaHne 4acTtoTbl
npoJosnKaeTcs OT NocnegHero A4oCTUrHyToro mecra. lNomuute, yto FO-23 (3anomuHaHue
ONCKPETHON YCTAHOBKWN 3a[ilaHMs YacToTbl NMOCe OCTaHOBKM) onpeaenseT, coxpaHseTcs
NN U3AMEHEHWE YacTOTbl NP OCTaHOBKE, UMK Xe yaanaeTcsa M3 namstu. TO OTHOCUTCS
fornbLue K OCTaHOBKE, YeM K NMOSTHOMY OTKIOYEHMUIO.

Al1
Al2
Al3

3agaHune 4acToTbl BBOAUTCA C KITEMMbI aHanoroeoro exoga. MD290 npegocTtaensieT aAse
knemmbl Al (Al1, Al2). JononHuTtenbHaa knemma Al (Al3) npegocraenseTrca nnaton
pacmpenms 1/0.

A1 — ato BxogHoe HanpskeHue 0-10 B, Al2 — BxogHoe HanpsbkeHne 0-10 B unu
BxogHou Tok 0-20 MA, onpegensiembln nepembivkon J9, Al3 — aTo BXxogHOE HanpshKeHue
0-10 B.

MD290 obecneuvBaeT nATb XapakTEPUCTUK (KPMBbIX), YKa3bIBAOLIMX COOTHOLLEHUE
KapTUpoOBaHUS MeXOy BXOOHbIM HamnpsbkeHuem, BeogumMbiM ¢ Al1, Al2 wnnn Al3, u
Leneeov 4acTtoTor. Tpu M3 3TUX KPMBLIX MMEKT JIMHENHOE (TOYeYHOe) COOTBETCTBME,
OBE U3 KPUBbLIX MMET COOTBETCTBME MO YeTbipeM To4Ykam. Bbl MoxeTe 3agaTb KpuBbIE,
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ucrnonb3ysa yHKkunoHanbHble kodbl ¢ F4-13 no F4-27, v dyHKUMOHaNbHbIE KOAbl B
rpynne A6, u BoibpaTb Kpmble ansa Al1, Al2 n Al3 B dyHKunoHaneHom koage F4-33.

Ecnu B kayecTBe MCTOYHMKA 4YacTOThbl UCNonNb3yeTcs aHanorosbin Bxod Al, 100% Bxoga

HanpshkeHusi/Toka cooTBeTcTBYOT BenmdnHe FO-10 (makc. yactoTa).

5. YcTtaHoBka 3aganunsa umnynscamu (DI5)

3agaHve umMnynscamm BBOAMTCA C nomowbio DIS (BbICOKOCKOPOCTHOW WMMYNLC).
Cneuudukauus

curHana 3aganus umnynscamu — ot 9 go 30 B (amanasoH HanpsikeHus) n ot 0 go 100

K4 (QuanasoH 4acToThl).

Bbl MoXeTe 3agaTb COOTHOLWEHWE MeXay YCTaHOBKOM 3afaHus uMnynbcamn U
COOTBETCTBYIOLLMM MPOLIEHTOM, UCNONb3ys OYHKUMOHanNbHble Koabl ¢ F4-28 no F4-31.
CooTHoOLEHNE — OBYXTOYEYHOE NMHENnHoe cooTBeTcTBME. COOTBETCTBYIOLLAA BENMYMHA
100% 3apaHusa umnynscamu cooTBeTcTBYET BenuumHe FO-10 (Makc. yacToTta).

6. MHoXecTBeHHble 3aJaHus

B pexunme MHOXECTBEHHbIX 3adaHui KOMOMHAUMM pasHbiX COCToAHWMIA knemm DI
COOTBETCTBYIOT pasHbiM 3agaHusm 4actotel. MD290 noppepxuBaeT Makcumym 16
3agaHunin, BHeapsdembiX 16 KOMOBUHAUMAMM COCTOAHUSA 4deTbipex knemm DI (koTopbiM
npucBoeHbl yHKUmMm oT 12 go 15) B Mpynne FC. MHOXeCTBEHHbIE 3aaHns yKasbiBatoT
npoueHTbl BenuuuHbl FO-10 (makc. yactota). Ecnu knemma DI wvcnonb3yetca ans
PYHKLUUN MHOXECTBEHHbIX 3alaHuI, BaM HYXXHO 3a[aTb COOTBETCTBYOLLME NapameTpbl
B rpynne F4.

7. MpocTtom MJIK

Mpun ncnonb3oBaHun pexmnma npoctoro MNJIK B kayecTBe MCTOYHMKA 4acTOThbl, YacToTa
xoga MD290 moxeT nepekntodatbcst cpean 16 3agaHuin YactoThbl. Bbl MoxeTe 3agaTb
BPEMSI BbIOEPXMBAHMA W BpPEMS YCKOpeHusi/3amepnneHusi, BblbpaB n3 16 3agaHumn
yacToT. bonee nogpo6bHo cm. onucanue Mpynnel FC.

8. nma

Ynpasnenve MU (nponopumoHanbHO-MHTErpanbHO-anddepeHUmanbHbii perynstop)
0ObIYHO UCNONb3yeTCs B KayecTBe ynpaBieHUs MpoueccoM B 3aMKHYTOM KOHType Ha
MecTe JaKcnryaTtauuu, HanpuMmep, yrnpasfeHWe MOCTOSHHbIM AaBfieHWeM B 3aMKHYTOM
KOHTYpe UM NOCTOSIHHLIM HaTAXeHWeM B 3aMKHYTOM KOHTYype. [pu npumeHenun NN B
KayecTBe MCTOYHMKA YacTOTbl HYXXHO 3adaBaTb napameTpbl dyHKumn NN B rpynne FA.

9. YcTaHoBKa 3agaHust Mo WMHE JaHHbIX

3apgaHue 4acToTbl BBOAUTCA 4epe3 LWuHY Aaddbix. Ecnv  npuBoag  siBnsieTcs
NOAYMHEHHBIM B [OBYXTOYEYHOW KOMMYHMKaUMM W nofnyyaeT [AaHHble B KavecTBe
WCTOYHMKA YacTOTbl, NepegaBaemMble rMaBHbIM YCTPOWUCTBOM [aHHbIE UCMONb3YOTCS Kak
OVCKpeTHasa yCTaHoBKa 3afaHus YacToThl. bonee nogpobHo cMm. onucaHme rpynnel A8.

Ecnn  kommyHukaumsa PROFIBUS-DP unn CANopen penctButenbHbl, a PZD1
ucrionb3yetca AOnd 3adaHUsg 4acToTbl, JaHHble, nepefasaemble PZD1, Hanpsmyto
MCNONb3YKTCHA B KAYeCTBE UCTOYHMKA YacToTbl. Popmat aaHHbIX: oT -FO0-10 go FO-10.

B Opyrux ycrioBusix OaHHble NpenoCcTaBnsaTCA raBHbIM KOMMbLIOTEPOM Yepe3 agpec
kKommyHukaumm  0x1000. PopmaTt pgadHbix: ot -100,00% po 100,00%. 100,00%
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cootBeTtcTByeT BenuunHe FO-10 (MakcumanbHaga yactota). Hanpumep, PZD1 (0x1000)
pasHo 5000, T.e. 50,00 'y; PZD1 (0x1000) pasHo -5000, T.e. -50,00 Iy

MD290 nopaepxuBaeT nNpoTokonbl koMMyHukauun: Modbus, PROFIBUS-DP, CANopen
n CANIink. OH1 He MOryT NCNONb30BaTLCA OAHOBPEMEHHO.

Ecnu ncnonb3syeTtcs pexvm nepegayn yepes LWMHY OaHHbIX, HY)XHO YCTaHOBUTb nnaTty
KoMMyHUKauun. MD290 obecneunBaeT YeTbipe ONUMOHHBIX NraTbhl KOMMYHUKALMK, U Bbl
MOXeTe BblbpaTb OOHY UCXoOs W3 peanbHbiX noTpebHocTen. Ecnn npoTokonom
KommyHukaumm ssnsetca Modbus, PROFIBUS-DP wnn CANopen, HyXHO BblbpaTb
COOTBETCTBYIOLUNIN MPOTOKON nocnegoBaTeribHON KOMMYHUKaUMM UCXOAS M3 3agaHus
FO0-28. MNpotokon CANIlink Bcerga gencTBuTeneH.

Mo

Ko, HKUWNN HanmeHoBaHune napameTpa manal3oH 3agaHusa
A PyHKL p p A hat yMONUaHMIo

F0-04 Bbibop kaHana 3agaHus Y 0: OuckpeTHas ycTaHoBKa 3agaHus (He 0
BCNOMOraTenbHOM YacToTbl COXPaHAETCS MpU OTKITHYEHUN NUTAHUS)
1: OuckpeTHasi ycTaHOBKa 3agaHuns
(coxpaHsieTcsa Npu OTKIMIOYEHUN NUTAHUS)
2: A1

3:Al2

4: Al3

5: YcTaHoBKa 3agaHunst uMnynscamu
(DI5)

6: MHOXeCTBeHHble 3aaaHund

7: Mpocton MJIK

8: nna

9: YcTaHoBKa 3aaHus Mo LLMHE AaHHbIX

Mpn ncnonb3oBaHUKM B Ka4yeCcTBe BXOOHOrO KaHana 3ajaHus He3aBMCMMOW YacToTbl (MCTOYHMK
yacToTbl nepekntodaeTcs ¢ X Ha Y) UCTOYHMK BCMOMOraTeflbHOM 4acToTbl Y MCMOMNb3yeTcsa Tak
Xe, KaK UCTOYHUK rnaBHom YacToTbl X (cm. FO-03).

Ecnu kaHanom 3agaHusa BcnomoraTenbHOW YacTOTbl ABNAETCS OMCKPETHasi yCTaHOBKa
3agaHuda, 3agaHHaa 4vactota (F0-08) He okasbiBaeT BnvsHUA. Bbl MoxeTe Hanpsmyro
HacTpamBaTb 3adaHuWe BCMoMoraTenbHOM 4acToTbl, Haxumasi kHonku A M V¥ Ha pabouyen
naHenu (unu wmcnonb3dys ¢yHkumm UP/DOWN BXOOHbIX Kremm), Ha OCHOBaHUW 3agaHust
rMaBHOW 4acTOThl.

Ecnn kaHanom 3agaHus BCnomoraTesibHOW 4YacToTbl siBNseTcs aHanorosbin Bxod (Al1,
Al2 n Al3) unun yctaHoBka 3agaHus no umnynbcy, 100% Ha Bxo4e COOTBETCTBYIOT AMaNa3oHy
BCnoMoraTtenbHon YacTtoTbl (3agaHHomy B F0-05 n F0-06). 310 AencTBUTENBHO TOMbKO ANd
COBMeLLLeHNd rmaBHOM N BCMOMOraTensbHOM 4YacToT.

Ecnn kaHanom 3agaHus BCromoraTeribHOM 4acToTbl SABMASETCA YCTaHOBKa 3afaHus
nMmnynbcamu, aTo 6yaeT aHaNnorM4yHoO aHanoroBomy Bxoay.

MpumeyaHmne: ECnvM WMCTOYHMKOM BCrMOMOraTenbHOW YacToTbl SBNSETCA 3ajaHve u4epes
reHepupoBaHve umnyrnbscos, F0-03 n FO-04 He moryT ObITb 3agaHbl Ha OOHY U Ty e BENUYUHY.

Mo
Kop, doyHKLMm HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMYAHMIO

F0-05 OcHoBHas BenninHa 0: OTHOCUTENBHO MaKCUManbHOM 0

ananasoHa YacToThl

BCNOMOraTenbHOM YacToThl 1: OTHOCUTENBHO FMaBHOM YacToTbl X

Y ana coBmewenHmna X n'Y
F0-06 [OnanasoH BcnomoratensHon | OT 0% ao 150% 0

YacToThl Y Ans COBMeELLEHNS

XnY
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Ecnn wncnonbsyetcs coBmeweHne X m Y, F0-05 u FO0-06 wucnonb3ywtca gns 3agaHus
AnanasoHa HaCTPOMKN MCTOYHUKA BCNOMOraTenibHON 4YacToTbl.

Bbl MoxeTe 3agaTb [Amana3oH BcAoMoraTenbHOM YacToTbl KakK OTHOCUTEMbHbIA NUbo
MakcumarnbHoOn YacToTe, nNMbo rnasHon YactoTe X. Ecnv Hy>KHO 3agaTb OTHOCUTENBHO FNaBHOM
YyacToTe, AnanasoH BCNoMoraTenbHOM YacToThl Y BapbUpyeTcs B 3aBUCMMOCTU OT rnaBHoOn X.

Mo
K HKL MW HanmeHoBaHue napameTpa nanasoH 3agaHus
o4 yHKLY, anmeHoBa apameTp [dvanasoH 3aga YMOMMaHMIO
FO-07 Bbibop coBmelleHus Lindpa 13 paspsga eamHuu;: Beibop
NCTOYHMKA 4acToT KaHana 3afgaHus 4acToThbl

0: Kanan 3agaHus rmaBHON 4acToTbl X
1: CoBmelleHmne X n'Y (CooTHOLEHME
COBMeLLeHNs onpeaenseTcs umdpon 13 0
paspsiia 4eCATKOB)

2: MepeknoyeHve mexgy X n'Y
3: MNepekntodeHne mexay X u
«coBMeLleHneMm X n Y»

4: MNepekntoveHne mexay Y u
«coBMeLleHneMm X n Y»

Lindppa 13 paspsga oecATKoB:
COOTHOLLEHNE coBMeLLeHUa X n'Y
0:X+Y

1: X-Y

2: MAX (X, Y)

3: MIN (X, Y)

Ncnonb3yeTcs ana Bblbopa KaHana 3agaHust 4actoThl. 3agaHme 4acToThl BbINOMHAETCA MCxoas
13 COBMELLLEHNS UCTOYHMKA IMaBHOM YacTOThbl X U BCIOMOraTernbHon 4actoTbl Y.

Puc. 7-1. 3apaHme 4acToTbl MCXOOS W3 COBMELLEHUS WCTOYHMKA rNaBHOM 4acToTbl X WU
BCrioMoraTternbHon YyacTtoTtbl Y

UcTouHuK BbIGOpa | BbiGop coBmelenmnsa X u Y CootHoweHue LleneBas yactoTa
4acToThl L COBMeLLeHmn .:_ xopa
[ F7-07 I
. . Lndpa eanHny
/ \ Pl -
X lo a
X - 5 ' ‘
N, .z'l I‘- ;
; KoHeuHoe
Y f "‘? '__2. 3afjaHune 4acToTbl
F7-07 " ;
LUudpa pecstkos g j. .
— = . ] —= :
" \ . 4 i
y | —a I
Y FO-05 ?‘El:—\;—“n -——PT‘S/—- | : -

FO-06 | MepeirioueHye YacToTl
L .—"I 2
Mpegen Max . [
, P F4-00 to F4-09
MNnTyAabl Gu
ya Min 2 =18

4

D1 to DI10
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Ecnn kaHan 3agaHus 4acToTbl 3agelcTByeT coBMelleHne X u Y, Bbl MOXETe Hanpamyto
nobaBnsaTb BenuunHy, 3agaHHyto B FO-21 k pesynbTtaTy coBmelleHns X n'Y, 4tobbl BapnaTtMBHO
YAOBETBOPSTb pasHble TpeboBaHuWs.

Mo

[nana3soH 3agaHud YMOMYAHMIO

Kop doyHKLMm HanmeHoBaHune napametpa

FO0-08 3apaHHas yacToTa Ot 0,00 oo makc. YyacToThl 50y

Ecnv WCTOYHMKOM 4acToTbl SABMSeTCA [OUCKpPeTHasi yCTaHOBKa 3adaHust WnvM 3agaHve C
knemmHuka UP/DOWN, BennymMHoOM 3TOro napameTpa ABfAsieTCa HavanbHasi BeNnymMHa 3agaHuns
YacTOThbl NpUBOAA NepeMeHHOro Toka AUCKpeTHas ycTaHOBKa 3agaHus.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMYAHMIO
FO0-09 HanpaBneHwue BpalleHuns 0: HanpaBneHue Bnepea 0
1: ObpaTHoe HanpaBneHne

[na ncnonHeHnsa namMeHeHnst HanpaereHWs BpalleHus ABMraTens MOXHO HanpsMyo U3MEHUTb
3TOT napameTp ©0e3 wu3aMeHeHuMs NpoOBOAKW ABuratensa. WMameHeHne 3TOro napameTtpa
3KBMBaneHTHO 3amMeHe nboro u3 kabenen geuratena U, V, W.

MNpumevaHme: HayanbHoe HanpaBneHWe BpalleHusi ABUraTens ycTaHaBnvBaeTcsi rnocre
MHMUManu3auumM napameTtpa. 3anpeljaeTcsi UCMofb3oBaHME 3TOM (PYHKLMUM B NMPUMEHEHUSX,
rae M3MeHeHVe HanpaBrieHusl BpalleHusl ABUraTens 3anpeliaeTcs nocrne BbIMNOIHEeHNs nycka
CUCTEMbI B 3KCMyaTauuio.

Mo
Kop doyHKLMm HanmeHoBaHune napametpa [nanasoH 3agaHus YMOMYEHUIO
FO-10 Makc. yacTtoTa Ot 50,00 go 500,00 Ny 50,00 Ny

OTOT (PyHKLMOHANbHLIN NapaMeTp SBNAETCA BENMYNHOW, koTopon cootBeTcTByeT 100% BXx0Aa,
Koraa WCTOMHMKOM 4acTtoTbl saBnsetca Al, yctaHoBka 3agaHnus wmmnynscamun (DIS) wnn
MHOXEeCTBEHHbIE 3alaHuS.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nanasoH 3agaHus YMOMYAHMIO
FO-11 BepxHun npegen ncrouHuka | 0: 3apgaetca F0-12 0
YacToThl 1: A1
2: Al2
3: Al3
4: YcTaHOBKa 3aaHus MMnyrnbcamu
(DI5)

5: YcTtaHoBKa 3agaHuns No LWKHEe JaHHbIX

OTOT (OYHKUMOHanNbHbIM NapameTp 3aJaeT KaHan BepxHero npegerna WMCTOYHMKA 4acToThbl,
BKIlOYMasi AMCKPETHYK ycTaHoBKy 3agaHua (F0-12), Al, ycTaHOBKY 3agaHusi umnynbcamu u
YCTaAHOBKY 3aaHus Mo WKWHe JaHHbIX. Ecnn nctouHmkom sensetcs Al1, Al2, Al3, yctaHoBka
3agaHunsa mmnynecamm (DI5) nnu yctaHoBka 3agaHusi No WWHE AaHHbIX, 3adaHue WUOEeHTUYHO
3aJaHuI0 KaHana 3agaHua rnaBHon YactoTbl X. [Jetanu cm. B onucanum FO-03.

Hanpumep, 4Tobbl n3GexaTb pas3roHa B peXxume ynpasrieHUss MOMEHTa B cucTeMe 06MOTOK, Bbl
MOXXeTe 3afaTb BEepXHWI Npeden 4acToThl Yepes aHanorosbii Bxod. Korga npueoa gocturaet
BEPXHEro npenena, oH NpoAormkaeT paboTaTk Ha 3TOW CKOPOCTW.

Kon cbyHKLMM HanmeHoBaHnue napameTtpa [Onana3soH 3agaHu4 Iz
yMOMYaHuto
FO-12 BepxHun npegen yactoTbl OT HwxHero npegena yactoTol (FO-14) 50,00 Ny
[0 Makc. vYactotbl (FO-10)

Y 1.




aerocompressors.ru

PykoBOACTBO NO 3Kcniyataumm maBa 7. OnucaHve yHKUMOHamNbHbIX KOJOB

JTOT NnapameTp ucnonb3yeTcs AN 3a4aHus BEpXHEro npeaerna 4actoThbl.

Kon cbyHKLMm HanmeHoBaHue napameTtpa [nana3soH 3agaHud Mo
YMOJIYaHMIO
F0-13 CwmeLleHne BepxHero Ot 0,00 'y go makc. yactotbl (FO-10) 0,00 Iy,
npegena 4acroThbl

Ecnn ncTouHnKOM BepxHero npegena 4actoTbl SBMASETCS aHanorosBbl BXO4 WKW yCTaHOBKa
3a0aHuA MMMNyNbCaMn, KOHEYHbI BEPXHUIA npeden 4acTtoTbl nonyvaeTrca nytem gobaBneHus
CMeLLeHUs 9Toro napamMeTpa K BepxHeMy npegerny 4yactoTbl, 3agaHHomy B FO-11.

Mo
Kop doyHKLMm HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMYAHMIO
FO-14 HwxHUM npegen 4acToTbl O71 0,00 Ny oo BepxHero npegena 0,00 Iy,
yactotbl (FO-12)

Ecnn 3apgaHue 4acToTbl HUMXE BEMUYMHbI OAHHOMO (PYHKUMOHANbLHOrO napameTpa, NpuBOL
nepemMeHHOro Toka MOXXeT OCTaHOBUTLCS, MO0 paboTaTb NpU HXKHEM Npeaene YacToThl, bo
paboTaTb NPy HYNEBOW CKOPOCTU, YTO onpeaenseTca F8-14.

Kog doyHKLMmM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymonyaHuo
FO0-15 Hecywas yactoTa OT10,5 00 16,0 kl'Ly B 3aBucumocTu ot
Moaenu

OTOT (PyHKUMOHAaNbHbLIVA NapamMeTp perynvpyeT HecyLLy YacToTy NpvBoaa NEPeMeHHOro Toka,
nomorasi yMeHblUaTb LyM OT ABUraTens, He JonyckaTb pe3oHaHca MexaHU4YecKon CUCTEMbI U
CHWXaTb TOK YTEYKM Ha 3EMJIIO U MOMEXM, FEeHEPUPYEMbIE NMPUBOLOM NEPEMEHHOIO TOKa.

Korpa Hecylwaa 4actoTa CTaHOBUTCA HWMXE, BbICOKME TapMOHUKW BbIXOOHOro TOKa, notepu
3Heprmm n noabem TeMnepaTypbl ABUraTena Bo3pacratoT.

Korpa Hecylwada 4acTtoTa CTaHOBUTCA BbllWle, NOTEpU 3HEeprun n nogbem TemnepaTypbl
asurartena CHUXKarTCA. |_|pl/l 9TOM B npmBoge nepemMeHHoOro Toka MMerTCcA NMoBblLUEHNE NOTEPDb
dHeprmn, nogbvem TemMmnepaTtypbl U NTOMEXN.

PerJ'II/IDOBaHI/le Hecyu_l,e|7| 4YacTOoTbl OKa3blBaeT BO3OENCTBME HA cnepywowme nosnmumn.

Tabnuua 7-1. BnusHve perynmpoBaHus HECYLLIEN YacTOTbl

Hecyuias yactota Hwuskas Bbicokas
Lym ot gBuratens BonbLion HebGonbLuown
dopMa BOJIHbI BbIXOLHOIO TOKA Mnoxas Xopouwas
MoBbllEeHNe TeMMNepaTypbl ABUratens Bonbluoe Hebonbluoe
[MoBbIEeHNe TemMnepaTypbl NPUBOAA NepeMeHHOro | Huskoe Bbicokoe
TOKa

Tok yTeyku Manbiv Bonbwon
[Momexu BHELUHEro U3ny4yeHus Manble Bonbline

3aBoackoe 3afjaHue Hecyllen 4acToTbl BapbMpyeTCs C MOLHOCTbIO NPMBOL4a NEPEMEHHOrO
Toka. Ecnn Bam HyxHO 3agatb F0-15 Bbiwe 3aBoackoro 3agaHus, obasatensHo gedopcnpynte
nNpvBO4 MNEPEMEHHOrO TOKa, TaK Kak WHaye OygeT umeTb MeCTO YBenuvyeHne nogbema
TemnepaTypbl TennoobmeHHuKa. B aTomM cnydae npvBog NepemMeHHOro Toka neperpeetcs v
BblOACT TPEBOXHbIN CUTHATT.

Mo
Kop, doyHKLMm HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMYEHUIO
FO-16 PerynupoBaHue HecyLlewn 0: Het 1
4YacTOTbl C TEMNEpaTypomn 1: a

OTOT PyHKUMOHAmNbLHLIA napamMeTp OnpedenseT, perynupyeTcs N Hecylwas 4acTtoTa Ha
OCHOBaHUWM TemnepaTypbl TennoobmeHHWka. Ecrnv  ga, To npuBOg NEpPEeMEHHOro Toka
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aBTOMATMYECKN CHWKAET HEeCyLlyl 4acToTy npu OBHapyXeHWM BbICOKOW TemnepaTypbl
TennoobmeHHuka. MNpvBOA MNEPEMEHHOro ToKa AOBOAMT HECYLLyH 4acToTy [0 3aJaHHoW
BENUYUHbI, KOoraa TemnepaTypa TennoobMeHHMKa CTaHOBUTCS HopMarnbHOW. [aHHas (yHKUUS
HaleneHa Ha yMeHblleHve Yncna cpabaTtbiBaHUA CUrHanM3auuMm npuBoda NepeMeHHOro Toka

Ha neperpes.

Mo
Kog doyHKUMn HanmeHoBaHue napameTpa [nanasoH 3apaHuns YMONYEHIIO
FO-17 Bpems yckopeHus 1 Ot 0,00 go 650,00 ¢ (F0-19 = 2) B
Ot 0,0 po 6500,0 ¢c (FO-19=1) 3aBNCUMOCTM
Ot 0 o 65000 c (FO-19 =0) OT Mogenu
FO0-18 Bpemsa 3ameanenuns 1 Ot 0,00 go 650,00 ¢ (F0-19 = 2) B
Ot 0,0 oo 6500,0 ¢ (FO-19 =1) 3aBNCUMOCTU
Ot 0 o 65000 c (FO-19 =0) OT Mogenu

Bpems yckopeHus o3HavaeT Bpems, Tpebyemoe NpnuBoAOM NepeMEHHOro ToKa Ans YyCKOPEHUs
ot 0 'y go FO-25 (ocHoBHas yacToTa yckopeHus/3amenneHus), T.e. t1 Ha puc. 6-2.

Bpemsi 3amenneHunss o3HayaeT Bpemsi, Tpebyemoe npuvBOOOM MNEPEMEHHOro Toka Ans
3ameanexus ot FO-25 (ocHoBHasa yacToTa yckopeHus/3amennenus) go 0 Ny, T.e. t2 Ha puc. 6-1.

Puc. 7-2. Bpems yckopeHus/3amenneHus

& BbixofHas yacToTa
()
basoBas yacTota yckopenusi /|
3aMefneHus /
3anaHue 4acToTbl i
/ / A
LY
LY
F, \_‘
/ . \,
' \
v , Bpewms (1)
daKTuyeckoe BpeMms yCKopeHus -
3aanHoe BpeMs! YCKOPEeHMS aKTieckoe Bpems
3aMe/neHus
t 5 t2 3apjaHHoe Bpems

3ameqneHus

Bcero MD290 obGecneuvBaeT Ha BbIGOp YeTbipe rpynnbl BPEMEHU YCKOPEHWs/3aMenneHus.
lMepexon MOXHO BbINOMHUTbL, UCMONb3ys krnemmy DI.

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

Mo
Kog, doyHKUMM HanmeHoBaHue napametpa [nanasoH 3agaHus YMOMHEHUIO
FO0-19 EavHnua Bpemenmn 0:1c 1
ycKopeHus / 3ameaneHus 1:0,1¢c
2:0,01c

[Ona ynosneTtBopeHuss TpeboBaHusM pasHbix cuctem MD290 npepgocTtaBnseTr Tpu eguHuubl
BpemeHU yckopeHus/samegnerus: 1 ¢, 0,1 cu 0,01 c.
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ﬂpumeanMe: M3meHeHne aTtoro napameTtpa npuBeneTt K Tomy, 4T0 USAMEHUTCA 4YMCNo 3HAKOB
nocne 3ansTon B BenuMYMHax, BOCNpoOn3BOAUMbIX Ha Aucnrnee. CoOTBETCTBEHHO, BESIMYMHDI
BpeMeHun yCKOpeHVIFI/SaMe,D,J'IeHI/IFl TakKe N3MEHATCA.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMUEHUIO
F0-21 CwmeleHuve yacToTbl kaHana | Ot 0,00 Ny go makc. vyactotbl (FO-10) 0,00 Iy,

3aJaHua BCromoraTesibHomn
YyacToThl Ans coBMeLleHmsa X
nyY

FO-21: 3T0T byHKUMOHAmNbHbIN NapamMeTp AENCTBUTENEH TONbKO, KOrga UCTOYHMKOM YacToThl
aBnsieTcs «coBmelleHne X n Yy». 3agaHne KOHEYHON YacToTbl NONy4aeTcs NyTeEM CIIOXEHMUS
Benu4YnHbl, 3agaHHon B F0-21, 1 pesynstata coBmelleHna X n'Y.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMYEHUIO
F0-22 PaspelueHune guckpeTHom 2:0,01 Ty 2
YCTaHOBKW 3a4aHnsi YacToTbl
Wcnonb3yeTcs Anga 3agaHusa paspeLleHnst Bcex napameTpoB, OTHOCALLMXCS K YacToTe.
Mo
Kon cbyHKLMm HanmeHoBaHue napameTtpa [nana3soH 3agaHuda YMOMYaHMIO
FO0-23 CoxpaHeHne aucKpeTHOMn 0: He coxpaHsieTcs 0
YCTaHOBKM 3agaHus yactoTbl | 1: CoxpaHsieTcs
nocne oCTaHOBKU

FO0-23: 3T0T yHKUMOHANbHbIV NapameTp AEWCTBUTENEH TONbKO, KOrga UCTOYHMKOM 4acTOTbl
ABNSIETCS ANCKPETHas! yCTaHOBKa 3aaHus.

bes coxpaHeHus (F0-23=0)

MpmnBOA NepeMeHHOro Toka BO30OHOBMSIET 3a4aHNe 4YacToThl 4O BENUYMHBLI, 3agaHHon B FO-08
(3apgaHHaa 4acTtoTa) nocrie ocTtaHoBkW. [lpyn crnegyroWweM BKAKYEHUMM MUTaHUS 3adaHue
yacToTbl NpogosmkaeTcs ¢ BennumHbl FO-08. N3meHeHWs, BbINONHEHHbIE C NOMOLLbIO kKnasuw (/(
nnn pyHkumm UP/DOWN Ha KneMMHUKe, yaansaTes U3 NamaTy.

C coxpaHeHuem (F0-23=1)

MpuBoa nepemMeHHOro Toka BO30OHOBNSIET 3aJaHue 4acTOTbl, KOTOpoe ObINIo AOCTUrHYTO MpU
nocrnegHen octaHoBke. [lpu cnegylowem BKIOYEHWM MUTaHUS  3afaHvWe  4acToThl
npogosKaeTca C AOCTUTHYTOM W COXPaAHEHHOW BenuyuHbl. WM3MeHeHWs, BbINONHEHHbIE C
nomoLbto knasuw (/( unu dyHkumm UP/DOWN Ha knemmMHuke, octatoTcst 9dEKTUBHBIMMU.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHud YMOMYEHUIO
FO0-24 Bbibop rpynnel napameTtpos | 0: Mpynna 1 napameTpoB aBuratens 0
asuraTens 1: N'pynna 2 napameTpoB gBuratens

MD290 nogaepxvmBaeT nuTaHve ABYX ABuratenen B pasHoe Bpemsi. Bbl moxeTe 3apaBaTb
nacnopTHble napameTpbl ABWraTens COOTBETCTBEHHO, HE3aBUCUMYKD  aBTOHACTPOWKY
OBuraTtensl, pasfnuyHble pPeXxumbl ynpasBreHusd, WU napameTpbl, OTHOCcAWMEcs K padoyum
XapakTepucTukam, Ans AByX ABUraTenen cooTBETCTBEHHO.

Npynna 1 napameTpoB gBuratens cooTtsetcTByeT rpynnam F1 u F2. pynna 2 napameTpos
apuratens cooTBeTCTBYHOT rpynne A2. Bbl MOXeTe BbINOMHATb Mepexon Mexagy 3TuMu
rpynnamu napametpoB Apuratens vepes knemmy DI. Korga Beibop asuratens yepes F0-24 n
BbIOOp 4epe3 knemMmy 3a[enCcTBOBaHbl OAHOBPEMEHHO, BblOOp ABuratensa onpegenserca
knemmown DI.
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Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHus Mo
yMOMn4yaHuio
FO0-25 BasoBas yacTtoTa BpemeHu 0: MakcumanbHas yactota (F0-10) 0
ycKopeHusi / 3ameaneHus 1: 3agaHne yacToTbl
2:100 Ty

Bpemsa yckopeHuss / 3amedneHusi O3Ha4YaeT BpPEMs, KOTOPOE HYXHO MpuMBOAY Ans
nepekntoveHns mexay 0 'y n yactoTon, 3agaHHon B 3ToM OyHKUMOHaNsHOM napameTpe. Korga
F0-25 3agaH Ha 1, BpeMsa ycKopeHus / 3amegneHns OTHOCUTCHA K 3agaHuio YactoTtel. Ecnim
3aJjaHve 4acToTbl W3MEHSIETCS 4acTo, BpeMsl YCKOpeHus |/ 3amepgneHust Tawkke Oyget
nameHsTbcs. ObpallanTe Ha 3TO BHUMaHNE BO BPEMSI NPUMEHEHMS.

Kon chyHKLMm HanmeHoBaHue napameTtpa [nana3soH 3agaHu4 Mo
YMOJYaHMIO
F0-26 BasoBas 4yactoTta ansi 0: YactoTa xoga 0
nameHeHna BBEPX/BHIN3 1: 3apaHne YacToThl
BO BpeMsi Xxoaa

F0-26: 3T10T yHKUMOHAmNbHLIN NapameTp OEeWUCTBUTENEH TONbKO TOrda, Korga MCTOYHMKOM
4YacTOThbl SBMSIETCSA [OUCKpeTHas ycTaHoBKa 3agjaHus. OH 3ajaeT BO3MOXHOCTb M3MEHSTb
GasoByl0 YacToTy Haxatmem KHOMok A n V¥ unm ¢ nomoubto dyHkumm UP/DOWN BXOOHbIX
knemMm. Ecnn yactota xoga u 3agaHve 4acToTbl OTNIMYHBLI APYr OT Apyra, mexay padodnmm
XapaKkTepucTukamm npueoga NEPEMEHHOro ToKa B Xo4e npoLuecca YCKopeHus / 3amenneHus
Oynet HabnogaTbca 6onbLuoe pasnuyue.

HanmeHoBaHue Mo
Kop doyHKLMm napameTpa [nana3soH 3agaHus YMOMYAHMIO

FO0-27 MpuBs3ka MCTOYHMKA 0: MpunBA3KN HET 000
KOMaHAbl K UCTOYHUKY 1: OuckpeTHasi ycTaHOBKa 3agaHus
4yacToTbl YyacToTbl

: Al

D AI2

Al3

: YcTaHoBka 3agaHusa nmnynscamu (DI15)
: MHOXeCTBEeHHblE 3aaHNs

: MpocTon MNK

:nna

: YcTaHoBKa 3agaHus No LWMHe AaHHbIX
Lindpa n3 paspsiga gecsatkos: (MpuBsska
KOHTPOMS C KIEMMHUMKA K UCTOYHUKY
4yacToThl)

To Xe, 4YTO 1 UMdpa 13 paspsga eamHuL
Lindpa n3 paspsiga coteH: (Mpuesska
KOHTPONS C LUMHbI AAHHBIX K UCTOYHUKY
YacToThl)

To Xe, 4YTO 1 UMdpa 13 paspsga eamHuL

©CENDUOAWN
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OTOT PYHKLUMOHamNbHBIN NapameTp onpefenseT NPUBSA3KY TPEX UCTOYHWKOB KOMaHA4 U OEeBATH
MCTOYHMKOB 4YacToTbl, obrieryas BbINOMHEHWE CUHXPOHHOrO nepekntodeHus. bonee nogpobHo
cMm. FO0-03 (Bblbop MCTOYHMKa rnaBHoW 4YacToTbl X). K OOHOMY WMCTOYHMKY 4acToTbl MOryT
NPUBA3bIBATbCA pasHble WCTOMHUKM KOMaHAbl Xxoga. Ecnn MCTOYHWMK kOoMaHabl umeeT
NPUBA3aHHbLIA UCTOYHUK YacTOTbl, TO 9TOT UCTOYHMK 4YacToTbl, 3agaHHbin B F0-03 — FO0-07,
Bornee He nMmeeT cunbl, Koraa 3agercTBoBaH UCTOYHUK KOMaHAbI.

Mo
Kop, doyHKLMm HanmeHoBaHune napametpa [nanasoH 3agaHus YMOMYEHUIO
FO0-28 MpoTokon 0: MpoTtokon Modbus 0
nocnegoBaTenbHOro nopTa 1: CeteBomn mocT Profibus-DP
KOMMYHWKaLUn
7.2 F'pynna F1: NMapameTpbl gBuratens 1
Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMYEHUIO
F1-00 Bbi6op TvIna asurarens 0: CraHoapTHbIM aCVHXPOHHBIN JBVraTES b 1
1: ACVHXPOHHB IV [BUrATEN b C NEPEMEHHON
YaCTOTON
F1-01 HomuHarbHast MOLLHOCTb Ot0,10030,0KBT B zaBrcmoc
[opurarens OT Moaenm
F1-02 HomyHarsHoe HanpspreHve Or1101000B B zaBncvmoc
[npyrarens OT MoJenm
F1-03 HomuHarnbHbIM Tok apuraTens 010,01 0065535A B zaBrcmMoc
OT Moaenm
F1-04 HomuHanbHas sactoragpuratenst | Ot 0,01 'y, 4o Make. YacToTh! B saBvicumocn
OT MoJenm
F1-05 HomvHarbHas cropocts apurarend | Ot 1 0o 65535 ob/ivivH B zaBncvmoc
OT Moaenm

3agaTb napameTpbl ABuratensa ¢ TabnuMukm € gaHHbiMU. YTOoObI 0bBecneuntb TOYHblE
pe3ynbTaTbl aBTOMATUYECKOW HACTPOWKK ABUraTens, ux Hy)XHO 3afaBaTb TOYHO Tak, Kak OHWU
npeacTaBneHbl Ha Tabnuuke. [MpeummyluecTBa ynpaBreHuUst HanpsbkeHnem/ 4acToTon wnm
BEKTOPHOr0 HanpshKeHust MoryT ObiTb AOCTUIHYTbl TOMbKO MOCIE KOPPEKTHOIO NPUMEHEHUS
napamMeTpoB ABuraTens.

Kop, doyHKLMm H?_g“pi;%i;';”e [nana3oH 3agaHus Y™ onanHM 0

F1-06 Conpotvianenve craropa Or0,001 oo 65,535 Om (MoLLHOCTL NMprBoaa < 55 KBT) B zaBncmoc
Or0,0001 10 6,5535 Om (MoLHOCTL NpvBoaa > 55 KBT) oT Modernv

F1-07 ConpotveneHme potopa Or0,001 o 65,535 Om (MoLLHoCTL NprBoaa < 55 KBT) B zaBncvmoc
Or0,0001 10 6,5535 Om (MoLHOCTL NpriBoda > 55 KBT) OT MOZenm

F1-08 WHoykvBHOCTL Or0,01 00 655,35 MIH (MoLLHOCTL MpuBoada < 55 KBT) B zaBncvmoc
Or0,001 oo 65,535 MI'H (MoLLHOCTL MpuBoaa > 55 KBT) oT Modernv

F1-09 WHoykviBHOe peaktviBHoe Or0,1 00 6553,5 MIH (MoLLHOCTL MpuBoaa < 55 KBT) B 3aBvcmMocm
COMPOTVRMEHVE Or0,01 00 655,35 MIH (MoLLHOCTL MprBOaa > 55 KBT) OT MOZenm

F1-10 TokxorocToro xoda Or0,01 oo F1-03 (mowwHocTs npveopa < 55 kBT) B zaBncvimoc
Or0,1 po F1-03 (voLuHocts npueoaa > 55 kBr) oT Modernv

Ot F1-06 go F1-10: 3Tn pyHKUMOHaNbLHbLIE NapameTpbl NOMy4alTcs NyTeM aBTOMaTUYeCcKon
HaCTPOWKKN ABUraTens, ux Henb3s NonyyYnTb ¢ Tabnuyku ycrponctea. F1-06 — F1-08 moryT 6bITb
nonyyeHbl nNpu cTaTU4ECKOW aBToHacTpouke Aeuratend. [lpy nonHOW aBTOHACTPOWKe
ABuratensi MOXHO Mony4YnTb MocneaoBaTenbHOCThL a3 koaepa U KOHTyp Toka Pl momumo
napameTpos B F1-06 — F1-10.
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Bcakmn pas npu mnameHeHun F1-01
(HOMMHanbHOro

(HOMyMHanbHOW MowHocTM Aasuratensd) wnu F1-02
HanpsbkeHus  aBuraTternsl)

NpvMBO4 MNEPEMEHHOro TOoKa aBTOMAaTUYeCKU
BoccTaHasnumeaeT F1-06 - F1-10 oo napameTtpoB obLiero ctaHgapTHOro asuratens cepum Y.
Ecnun aBTOMaTMYECKYO HACTPOMKY HEBO3MOXHO BbINOMHUTL HA MECTe, 3afanTe 3T napameTpbl
B COOTBETCTBMM C AaHHbIMW, NPEeAOCTaBeHHbIMU NPON3BOAMUTENEM ABUraTENS.

Kon cbyHKLMm

HanmeHoBaHue napameTpa

[wanasoH 3agaHuns

Mo
yMon4yaHuto

F1-37

Bbibop aBTOMaTnyeckon
HaCTPOWKM

0: ABTOMaTU4YECKON HACTPONKN HET
1: Ctatnyeckas aBToHacTponka 1
2: lnHammnyeckasi aBToOHaCcTponka
3: CtaTmyeckas aBToHacTpouka 2

0

F1-37: 3T0T dhyHKUMOHAMNbHLIN KOA BblOMpaeT pexvm aBToMaTU4ECKON HAaCTPOMKN.

0: ABTOMaTU4YECKOM HACTPOMKMN HET.

ABTOMaTU4ecKasi HaCTpoWKa 3arnpeLleHa.

1: Ctatnyeckasa aBTomaTudeckasa HacTponka 1.

MNprMeHsieTCs K CueHapusiM, Korga AuHaMuYeckasi aBToMaTuyeckasl HacTpowika He
MOXET ObITb BbINOMHEHA, MOTOMY YTO aCUHXPOHHbIA ABUraTeslb Henb3s OTCOEANHUTD
OT Harpysku.

2: [InHamunyeckasi aBTOHACTPOWKa.

B npouecce gMHamuyeckon aBTOHACTPOWKM MPUBOL MNEPEMEHHOr0 TOKa BbIMOMHAET

CHa4dana

CTaTUYECKyl0 aBTOHACTPOMKY W 3atem yckopsieTcs 0o 80% HOMMHaNbHOW 4acToThl

asuratend

B paMKax BpeMeHW yckopeHus, 3agaHHoro B F0-17. lMpuvBoa nepemMeHHOro Toka

npoaoJrkaeT

pa60TaTb B Te4YeHune onpeneneHHoro speMeHn n ganee damMmennaeTcqa 4o OCTaHOBKU B

pamkax

BpeMeEHN 3amenneHust, 3agaHHoro B FO-18.

3: CtaTnyeckas aBToMaTmyeckasl HacTporka 2.

anMeHFIeTCFI K cueHapuam be3 Kodaepa u BbINOJTHAETCA Ha ABuratesnie B COCTOAHUN
nokosi. B npouecce aBTOHaCTpOIZKI/I 6yﬂ,bTe OCTOPOXHbI, TaK Kak ABuraternib MoxeT
crnerka TpACTUCH.

MpumeyaHue: ABTOHACTPOVKa OBUraTtensi MOXeT BbIMOMHATLCS NMpu ynpasrneHun ¢ paboyen
naHenu, ynpaeneHum ¢ KNeMMHMKa 1 yrpaBrieHnn Yepes LWNHY OaHHbIX.
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7.3 'pynna F3: NapameTpbl ynpaBneHusa V/F

MNpynna F3 pgencTtBuTenbHa TOMbKO ANA ynpasreHusa HanpsbkeHuem / yactoton (V/F). Ona
CMCTEM BEKTOPHOr0 ynpaBneHus — UrHOpMpoBaTh ee.

Ynpasnenve V/F npumeHseTca K cuctemMaMm C ManbiMM  Harpy3kamm (Hacocam unuv
BEHTUNATOpAM), WNKU K CUCTemMaM, rOe OAMH TMpPUBOL4 MEpPEeMEHHOro TokKa ynpaBnseT
HECKOSbKMMU ABUraTensiMm, Unu rae umeetcd 6onbLliast pa3HoCTb MEXAY MOLLHOCTbIO NpMBOLa
NepeMEeHHOro Toka 1 MOLLHOCTbIO ABUraTens.

Mo

Ko, HKUWNN HanmeHoBaHue napameTpa manal3oH 3agaHusa
A PyHKL P P A hat yMONUaHMIo

F3-00 3apaHue kpueon V/F : llInnennas kpuneas V/F 0
: MHoroToueyHas kpuasi V/F

: KsagpatHasa V/F

: 1,2-mowHocTb V/F

. 1,4-mowHocTb V/F

: 1,6-mowHocTb V/F

: 1,8-mowHocTb V/F

9: 3apesepBupoBaHo

10: NonHoe pasgenenne V/F

11: NonosuHHoe pasgeneHue V/F

OO WN-=20

0. JInnennas kpusas V/F
MpumeHseTca Kk obLLen NOCTOAHHOW Harpy3ke MOMeEHTa.
1. MHoroto4yeyHas kpusas V/F

lMpumeHsaeTca K cneumanbHOM Harpy3ke, Hanpuvep, aervapartopy u ueHtpudyre. Jliobas
Takas kpuas V/F moxeT 6bITb nonyyeHa 3agaHnem F3-03 no F3-08.

2. KeagpatHas V/F
MpuMeHsieTcsa K LeHTPOOEXHbIM Harpy3kam, Hanpumep, Hacoc 1 BEHTUNATOP.

Ot 3 po 8. Kpueas V/F mexay nuHenHon V/F n kBagpatHon V/F.

10. MonHoe pasgenexne V/F
B aTOM pexume BbiIxogHas 4YacToTa M BbIXOLHOE HanpshkKeHwe npuBopa NepemMeHHOro
ToKa SABNATCA He3aBUCMMbIMU. BbixogHass 4vactota onpegensieTcs MCTOYHUKOM
4YacToThbl, a BbIXOOQHOE HanpshkeHue onpegenseTca F3-13 (MCTOYHWMK HanpskeHus Ans

pasgenenus V/F).

anMeHﬂeTCﬂ ana MHOYKUMOHHOro HarpesaHus, 06paTHOFO nuTaHna n ynpaslieHuA
BbICOKOMOMEHTHbIM ABUratenem.

1. MonoswuHHOE pasgenenue V/F
B aTtom pexvme nponopumoHanbHoe cooTHoweHne V n F MoxHO yctaHoBuTb B F3-13,

3TO TaKKe OTHOCUTCA K HOMMWHArbHOMY HarnpsbkeHuto gsuratens M HOMUHanNbHOWM
yactoTe gsuratens B rpynne F1.
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Ecnn npegnonoxutb, 4to Bxog HanpskeHnst X (o1 0% go 100%), To cooTHoweHune V u F
oypet: F/V=2 x X X (HOMMHanbHOE HanpshkeHwe ABuratensg/HoMuHanbHas 4actoTa

asuraTtens).
Kog doyHKumn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsd Mo
YMOJIYaHMIO
F3-01 dopcurpoBaHne MOMEHTa Ot 0,0% po 30% B 3aBucUMoCTH
OT Mogenu
F3-02 YacToTa oTKNo4YeHus Ot 0,00 go makc. YyacToThbl 50,00 Iy
dopcupoBaHMs MOMEHTa

F3-01 n F3-02: ®yHKUMA KOMMNEHCaununm MOMEHTa KOMMEHCUPYET HeOoCTaTOuHYK BblipaboTKy
MOMEHTAa NPWU HU3KOKW YacToTe.

F3-01 komneHcupyeT HeAOoCTaToOYHy BbIpaboTKy MOMEHTa (OPCUMPOBAHMEM BbIXOLHOIO
HanpsPkeHnsa npmeBoga nepemMeHHoro Toka. OgHako o4YeHb 6onblune 3agaHnsa MOryT MPUBECTU K
neperpesy ABUraTens u nepeHanpsiKeHno NpMBoLa NePEMEHHOro ToKa.

YBenuunTb 3TOT NapameTp, Korda npunaraetcs Gonbliasi Harpyska, a MycKOBOW MOMEHT
ABUratens HefocTaToueH. YMeHbLMUTb 3TOT napameTp, Korga npunaraeTtcs Hebonbluas
Harpyska.

Ecnu oH 3agaH Ha 0,0%, aktuBmpyeTcs puKCMpOBaHHOE (hopcupoBaHWe MomeHTa. B ator
MOMEHT MpPMBOL, NEPEMEHHOIO TOKa aBTOMATMYECKM paccyuTbiBaeT BeNUUMHY hopcupoBaHns
MOMEHTa Ha OCHOBE NapaMeTpoB ABUraTens, B TOM YMCre CONPOTUBMEHMS cTaTopa.

F3-02 3agaeT 4acToTy OTKIOYEHUS, HUXE KOTOPOW (PopcUMpOoBaHME MOMEHTa $BnseTcs
akTuBHbIM. Ecnv 3agaHne 4acToTbl NpeBbIlAEeT BENMYKNHY, 3agaHHyto B F3-02, popcuposaHune
MOMEHTA OKa3blBaeTCs HEaKTUBHLIM, KaK NoKasaHo Ha WM. HUXe.

Puc. 7-3. dopcmnpoBaHme MOMeEHTa No NOTpebHOCTAM

BbixoaHoe
HanpshxeHue

Vb Vb: Makc. BbIxogHoe

HanpsaxeHue

V1: HanpsixeHue

(*WIKCVIpOBaHHOFO
¢opcupoBaHus
1 MOMeHTa
-
fi fh BbIXOAHaﬂ YyacToTa
f1: Mpepen yacToTbl fb: HoMuHanbHas
¢MKcUpoBaHHOIO YacToTa xofa
dopcupoBaHMsi MOMeHTa
Kog doyHKUMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa Mo
YMOM4YaHu1io
F303 MtorotodeqHas Yactora VIF 1 (F1) Or0,00MymoF305 000y
F304 MtorotodeqHoe Hanpsprenvie VIF 1 (V1) Or0,0% g0 100,0% 00%
F305 MtorotodeqHas Yactora VIF 2 (F2) OrF303 po F3-07 000y
F306 MHorotodeqHoe Hanpsprerve VIF 2 (V2) Or0,0% 1o 100,0% 0,0%
F307 MtorotodeqHas Yactora VIF 3 (F3) Ot F3-05 Ao HommHarsHoi YacTtotbl apurarens | 0,001,
(F1-04)
MpyivedaHre: HoMmHarbHas Yactota
[Bvrareria 2 3aaaetcs B A2-04
F3-08 MhorotodeqHoe Harpsprerve VIF 3 (V3) Ot0,0% 10 100,0% 00%

F3-03 — F3-08: 311 hyHKLUMOHASIbHbBIE NapaMeTpbl ornpeaernsioT MHOroTodeyHyto Kpusyto V/F.
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Bbl OomkHbl 3a4aTb MHOrOTOYeuYHyto KpuBylo V/F Ha OCHOBE XapaKTEepUCTMK Harpysku
asuratens. Tpu TOYKM HaNPsPKEHWUST M TOYKM YacTOTbl AOSHKHbI YAOBNETBOPSTL ycrnosuio: V1 <
V2 <V3, F1<F2<F3.

OueHb Gonblloe 3adaHve HaMNPsSHKEHUss NPU HU3KOW 4YacToTe MOXET MPUBECTU K neperpesy
UNUNOBPEXOEHUIO ABuratens, N6o Kk cpabaTbiBaHWIO 3aLLUUTLI NPMBOAA NEPEMEHHOMO ToKa OT
nepeToka, NMMbo K ocTaHoBKe MpMBoAa.

Puc. 7-4. MHoroTou4euHas kpmeas V/F

HanpsixeHue, % i

v
4]

Vi

2 ——-

V1

L B Yacrota. %

V1-V3: 1-@, 2-# 1 3-1 NpOLIeHTbI F1-F3: 1-, 2-1 U 3-1 NPOLEHTbI

HanpsXeHUsi MHoroTo4eyHon V/F 4acToTbl MHOroTo4e4Hon V/F

Vb: HomnHanbHoe HanpskeHue Vb: HomMuHanbHas YacToTa xoga

aBuratens nBuratens
Mo
Ko HKLMK HaumeHoBaHve napameTpa nanasoH 3agaHus
A YHKL p p A A yMontiahitio
F3-09 KoadhdpuumneHT komneHcaumm OT1 0% pmo 200,0% 0,0%
npockanb3biBaHusa V/F

OTOT napameTp OeUCTBUTENeEH TOMbKO ANA acuHXpoHHoro asuratens. OH KoMneHcupyeT
npockanb3blBaHNWe CKOPOCTW ABuratens npuv Bo3pactaHum Harpyskn. 3agaHve 100,0%
O3Ha4yaeT KOMMEeHcauulo NpocKarnb3blBaHUA HOMWHANbHOW CKOPOCTM  ABuratens npwm
NPUIOXEHUN HOMUHAanNbHOW Harpysku. lNMpockanb3blBaHWE HOMUHANbHOW CKOPOCTM ABuraTens
nony4aeTcs u3 pacyetTa HOMMUHaNbLHOW YacToTbl ABUratenss M HOMUHANbLHOW CKOPOCTU
asuratens B rpynne F1.

O6BbIYHO MOXHO BbINONHATL Hebonbly perynuposky F3-09 onsa mMuHMMM3auMu pasHOCTU
Mexay hakTU4ecKon CKOPOCTLI0 ABUraTeENS U LerieBon CKOPOCTbIO ABUraTens.

Mo

Kop, doyHKLMmM HanmeHoBaHue napametpa [nanasoH 3agaHus YMOMYaHMIO

F3-10 KoadhduumeHT nepeBosdyxaeHnsa | Ot 0 go 200 64
V/F

OTOT PYHKLUMOHAMNbHLIN NapaMeTp MOXET OrpaHnYMBaTh YBENNYEHMNE HAMNPSKEHNS Ha LUMHE BO
BpemMs  3amenrnieHuss NpuMBo4a NEepPeMeHHOro TOKa, npedoTBpaliasi  BO3HMKHOBEHWE
nepeHanpsKeHus.

HyxHO yBennuMBaTb OTOT MapaMeTp B cuUCTeEMax, e €eCTb BEPOSATHOCTb MpPEBbLILIEHMUS
HanpsbkeHna npu 3ameaneHnn. Yem Gonblue KO3(PUUMEHT NepeBo3bYyXAEHUS, TEM My4LIni
pe3ynbTaT caoepxmBaHusa byget gocturHyt. OgHako odeHb 60sblIoe 3a4aHMe MOXET NPUBECTU
K yBENuYeHuto BbIXOAHOro Toka. COOTBETCTBEHHO, HY)XHO 3aJaBaTb BENNYMHY C Y4eTOM
peanbHbIX YCNOBUN.

3apatb F3-10 Ha 0 B cuctemax, rae nHepums aBnsetTca HebONbLLOW, a HanpsKeHMe Ha LUnHe
npyv 3amMeaneHuv ABuratens He BO3pacTaeT, Unu rae NPUMEHSIETCS Pe3ncTop TOPMO3HOMO
yCTPOMCTBA.
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Mo
Kop doyHKLMM HanmeHoBaHue napametpa [wvanasoH 3agaHuns YMOMHEHUIO
F3-11 KoadhmumneHT nogaeneHms O10 pmo0 100 B 3aBucumocTy
Bnbpauun V/F oT Mogenu

F3-11: HyxHO 3agaTb 9TOT OYHKUMOHAmNbHLIM NapaMmeTp N0 BO3MOXHOCTU MEHbLUMM, YTOObI
rapaHTMpoBaTb XopoLuee nogasneHne subpaumm Bo n3bexaHne oTpuuaTenbHOro BO34ENCTBUSA
Ha ynpasnenwune V/F.

3apgaTtb aToT NnapameTp Ha 0, 4ToObI AeakTnBMPOBaTL NogasneHve BMbpauun B ee OTCYyTCTBUE.
YBenuumeaTtb 3TOT NapameTp MOXHO TONbKO Toraa, Korga MMetoTcst iBHble Npu3Haku Bubpaumm
asurarens.

Uem Gonblie BenuuvHa, Tem nydwe 6yget pesynbtar nogasneHus Bubpauuun. lNMpexage yem
3agaBaTtb 3TOT nNapameTp, NpoBepuTb npaBunbHOCTb F1-03 (HOMWHaNbHLIM TOK ABUratens) u
F1-10 (Tok 6e3 Harpy3ku), nHa4ye adpdekT nogasneHusa subpaumm V/F He cpaboTaeT AOMKHBbIM
obpasom.

Kog doyHKUMmM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymonyaHuo
F3-13 M CTOYHMK HanpsbkeHnsa ans 0: OuckpeTHasi ycTaHOBKa 0
pasgenenusa V/F 3apgaHusa F3-14
1. A1
2: Al2
3: AI3

4: YcTaHoBKa 3agaHus
nmnynscamu (DI5)

5: MHOXecTBeHHble 3aaaHuns
6: MpocTton MJIK

7: M0

8: YcTaHoBKa 3agaHns no
LUMHE AaHHbIX

100,0% cooTBeTCTBYET
HOMWHAaNbHOMY HaMNPSPKEHUIO
gsuratens (F1-02, A2-02).

F3-14 [unckpeTHas ycTaHOBKa 3agaHus Ot 0 B 0o HOMUMHanNbHOrO 0B
HanpsikeHus ana pasgenenns V/F HanpsKeHus asuratens

®dyHkuna pasgeneHnss V/F 0oBbIMHO NPUMEHSIETCA K TakMM CUCTEMaM, Kak WHAYKUMOHHOE
HarpeBaHue, NMTaHuMe OT NpeobpasoBaTens u yrnpaBreHne BbICOKOMOMEHTHbBIM ABUraTeENEM.
Ecnn aktmBuMpoBaHa 3Ta (PYHKUUSA, BbIXOQHOE HarpskeHue MoxeT 3apjaBatbca F3-14 u3
aHarnoroBoro Bxoa, YCTAHOBKM 3afaHus MMMyfbCaMl, MHOXECTBEHHOro 3agaHus, NpoCToro
MIK, MU0 wnu yctaHOBKM 3afaHMa NO LWKMHE [JaHHbIX. WCTOYHMKM HanpskeHua Ons
pasgeneHunsa V/F — Te xe, 4TO U UCTOYHUKM YacToThl. Bonee nogpobHo cm. FO-03.

MomMumo AuMcKpeTHOW ycTaHOBKM 3apaHus (3agaetcs F3-14), 100% 3apaHus cooTBeTCTBYET
HOMMHaNbHOMY HanpsbkeHuo apuratend. Ecnu  npoueHT oTpuuaTenbHbli, BO3bMUTE
abCoMTHYIO BENUYMHY.

0. 3apaetca F3-14

BbixogHoe HanpskeHne 3agaeTcs HenocpencTeeHHo B F3-14.

1. Al1
2. Al2
3. Al3
BbixogHoe HanpskeHne 3agaeTtcs knemmamm Al.
4, YcTtaHoBka 3aganusa umnynscamu (DI5)

Cneundukaums 3agaHus mmnynbca: gvanasoH HanpsbkeHus ot 9 go 30 B, gnanasoH
yactotbl oT 0 go 100 kl'y

5. MHoXXecTBeHHbIE 3agaHnA
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Ecnun ncToyHMKoM HanpskeHus ABNATCS MHOXECTBEHHbIE, HY)XHO 3adaTb napameTpbl
B rpynnax F4 n FC pgna onpegeneHvnss COOTBETCTBMA MeXAy 3adaHWeM curHana u
3agaHuem HanpsbkeHus. 3agaHue 100,0% MHOXeCTBEHHbIX 3agaHwi B rpynne FC
COOTBETCTBYET HOMMHANBbHOMY HanNpPsXXeHUo ABUraTens.

MpocTon MJIK

Ecnn uctoyHuMkoM HanpskeHus aBnsetca pexum npoctoro [MJIK, HyxHO 3agaTtb

napameTpbl B

rpynne FC gns onpenenenns 3agaHns BbIXOOHOTO HaMpPshKeHUs.

7. nma

BbIxogHOe HanpsikeHue reHepupyeTcsa u3 3amkHyToro koHtypa MNML. Bonee nogpo6HO
cM. onucaHue dyHkumu N0 B rpynne FA.
8. YcTaHoBKa 3agaHust No WMHE JaHHbIX

BbixogHoe HanpshkeHve 3agaeTcs yCTaHOBKOW 3afaHus NO LUMHE AaHHbIX. 3agjaHue
HanpsbkeHus onsa pasgenexus V/F aHanormyHo 3afaHunio HanpshkeHUst KaHana 3agaHvs
onucanne FO0-03. TlpoueHt 100,0%

rmaBHOW 4YacTOTblI.

bonee nogpobHO cMm.

COOTBETCTBYET HOMWUHaNbHOMY HanpsXXeHuwo asurartens.
OTpMLlaTeHbeIVI, BO3bMUTE a6COJ'IPOTHyI'O BENMNUYUNHY.

NPOLIEHT

Kog doyHKUMK HavnmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymonyaHuo
F3-15 Bpems Bo3pacTaHus HanpskeHusa ans O10,0c no 1000,0c 0,0c
pasgenenuns V/F
F3-16 Bpewmsi yGbIBaHUs1 HAnpsiKeHus ans OT1 0,0 c oo 1000,0 c 0,0c

pasgenenna V/F

F3-15: 3TO0T byHKUMOHanNbHbLIM NapameTp 3agaeT BpeMs HanpshkeHus pasgenenus V/F ans
Bo3pactaHusa ¢ 0 B 4o HOMUHaNbLHOro HanpspkeHWs asuraTens, nokasaH kak t1 Ha unn. Huxe.

F3-16: 3TOT byHKUMOHAnNbHbLIM NapameTp 3agaeT BpeMs HanpskeHus pasgeneHus V/F ans
ybblBaHUS C C HOMUHANbHOIo HanpspkeHns asuratens oo 0 B, nokasaH kak t2 Ha unn. Huxe.

Puc. 7-5. HanpsbkeHne pasgenenus V/F

-

BbixoaHoe HanpsxeHue

HomuHanbHoe HanpsxeHue
Aasuratena

LieneBoe HanpsixeHue e

\K\
®dakTuyeckoe Bpems | - - * ®akTnyeckoe Bpems
BO3pacTaHus " 2 y6bIBaHus
HanpsXeHua .. . . gt Anstin dws *  HanpsxeHms
3apatb Bpemsi “3agatb Bpems
BO3pacTaHus yObIBaHuA
HanpsKeHus HanpskeHus
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Koa cdoyHKumnm

HanmeHoBaHue napamMmeTpa

[ranasoH 3agaHus

Mo ymonyaHuo

F3-17

Pexunm octaHoBkM npu pasgenenum V/F

0: YacTtoTa/HanpsikeHune
ybbiBatoT 4o 0 He3aBUCUMO
1: CHavana go 0 ybobiBaeT
HanpshkeHune, 3atem go 0
yObiBaeT yacTtoTa

0,0c

0: YacToTa/HanpspkeHue ybbiatoT Ao 0 He3aBUCUMO

BbixogHoe HanpsikeHune pasgenenusa V/F ybeiBaetr go 0 B B cooTBeTCTBUM C BENUYMHOWN,
3agaHHon B F3-15. OgHoBpeMeHHO BbixogHasa yacTtota pasgenenus V/F yobiBaet oo 0 'y B
COOTBETCTBUM C BENNYNHOWN, 3agaHHoN B F3-18.

Puc. 7-6. YactoTta/HanpsikeHne ybbiBatoT Ao 0 He3aBMCUMO

BbixogHoe
HanpsxeHue
>
BbixogHas
yacroTta
>

1: CHavana go 0 yb6biBaeT HanpsbkeHue, 3atem o 0 ybbiBaeT 4acToTa

CHavana BbIxOogHOe HanpskeHue pasgeneHus V/F yboiBaet go 0 B B cooTBeTcTBUM C
BenuunHomn, 3agaHHon B F3-15. 3atem BbixogHasa yactoTa pasgenenus V/F yooiBaet o 0 'y B
COOTBETCTBUM C BENMMYMHON, 3agaHHon B F3-18.

Puc. 7-6. CHavana o 0 ybbiBaeT HanpseHue, 3atem go 0 ybbiBaeT yactota
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BbixoaHoe
HanpsxeHue
E >
i 4|
BuixogHas 4 F315
YacToTa
>
Kog doyHKUMM HanmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymonyaHuo
F3-18 YpoBeHb HEOMYLLIEHNS] CTOMOPEHNUS Ot 50% po 200% G: 150%
n3-3a NPEBbLILLIEHNSA TOKa P: 140%
F3-19 Bbibop HegonyLeHMs CTONopeHns Us- 0: deaktnBmpoBaH 1
3a NpeBbILEHUS TOKa 1: AKTMBMpPOBaH
F3-20 KoadhdunumneHT HegonyLeHus Ot 0pmo 100 20
CTOMOPEHWNSI U3-3a NPEBbILLEHNST TOKa
F3-21 KoadhdpuumneHT komneHcaLmm ypoBHs OT1 0% po 200% 0

HegonyuweHua CTonopeHnd n3-3a
npeBbllLUeHnA ToKa And YMHOXeHNA Ha
CKOPOCTb

Korga BbIXoQHOW TOK MpeBbIWaeT BenuYnHy, ycTaHoBneHHy B F3-18 Bo Bpemsi yckopeHus,
paboTe Mpu NOCTOAHHOM CKOPOCTU UM 3aMeaneHun, akTUBMpyeTcs DYHKUMA HedonyLeHus
CTOMOPEHNS 13-3a NPEBbILLEHUSA TOKa, U BbIXOQHAs YacToTa HaYMHaeT CHwxaTbes. Nocne Toro
KaK BbIXOOQHOW TOK BOCCTAHOBUTCSI HUXE YPOBHSI HeOOMYLLEeHNS CTONMOPEHUS U3-3a NPeBblLLEeHNSs
TOKa, BbIXOOQHAsA YacToTa CHOBa HaYMHAET YCKOPATLCA A0 LieneBon 4acToThl.

Mcnonb3oBaHue 3ToM OYHKUMM yBenunumBaeT BpeMsa yckopeHud. Ecnv daktnyeckoe Bpems
YCKOPEHUS He yaoBneTBopsieT TpeboBaHMio, COOTBETCTBEHHO yBeNuYbTE BennymHy F3-18.
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Puc. 7-8. CDyHKLI,MFI HegonyuweHnAa CTonopeHna n3-3a npeBbllleHnsA TOKa

BbixoaHoM TOK

L _| [ — P ! 1
150% A e el 4 i —— \I‘\
YpoBeHb Heponylerns cronoperns| /| | | | | E ; |

n3-3a npesbIlleHns Toka| / P i i ! : i
[ P i | i i |
i i i i | b
! i

B — — -
BbixoaHas yactota: A} i i i i i i
1 I ' ifd—t""-\-\. : : |
i i A i i i
i i i i i i
y o B o N
i i i i i 1 ]
; ! AN

/ f d .

HeponyLiexne Heponywiexne HeponyLiexne
CTOMOPEHUS U3-3a CTOMOPEHMS 13-3a CTOMOPEHUS U3-3a
NpeBbILLEHUS TOKa BO npeBbILLEHNS TOKa Npy NpeBbILLEHUS TOKa BO
BPEMS! YCKOPEHS! NOCTOSIHHON CKOPOCTH BpEMSI 3aMezeHus

B 30He BLICOKOM 4acTOTbl TOK NpMBOAA ABUraTenst HeGOMbLION, N B CPABHEHUN C YaCTOWM HMKE
HOMMWHaNbHOMW TOK CTOMOPEHUs Bbi3biBaeT Oonbluee nageHwe ckopocTu aBuraTens. YTtobbl
YNYYWNTb XOAOBLIE XapaKTePUCTUKN ABUraTens, Bbl MOXeTe CHU3UTb YPOBEHb HeLoMnyLleHus
CTOMNOPEHNS U3-3a NPEBbLILLEHNSA TOKA BbILLE HOMUHANBHOW YacTOThbI.

OYHKUNS HedonyLeHUst CTOMOPEHMS Bbllle HOMMHANbHOW YacToTbl MOMOraeT Yny4ylwuTb
pabouyne xapakTepUCTMKM YCKOPEHUSI B TaKMX CUCTeMax, Kak UeHTpudyrn, roe TpebyroTes
BblCOKasi XO40Basi YacToTa U HECKOSbKO ocrabrneHuii nons, a UHepuUms Harpy3ku Benuka.

YpoBeHb HeAONyLEeHNSA CTONOPEHUS M3-3a NPEBbILEHNS TOKa Bblle HOMUHAINBHOW 4acTOThbl =
(fs/fn) x k x LimitCur.

fs: xopoBas 4yactoTa

fn: HomMmnHanbHasa yacTtoTta gpuraTens

k: k0a(ppMUNEHT KOMMEHCaUUKN YPOBHSA HedoNyLLEeHUS
CTOMNOPEHUs n3-3a nNpesbleHns Toka (F3-21), KoTopbIn yMHOXaeTcsa Ha CKOPOCTb

LimitCur: ypoBeHb HegonyLLEeHNA CTONOPEHUS n3-3a
npesblweHns Toka (F3-18)

Puc. 7-9. ypOBeHb HegonyuweHnAa CTonopeHna n3-3a npeBbllleHnda TOKa Bbllle HOMWHaIbHOM

YacCTOThl
YpoBeHb HeaoMyLLEeH!s
CTOMOpEHMS 13-3a
MPEBbILLEHNS TOKA BbilLe
HOMWHambHOM Yactotel [~
AN
i L
| .
| B 1
i
1
i
!
- hd B
HomuHanbHas HomuHanbHas YacToTa
yacroTta X 2 (aBoiiHas)
MpumeyvaHue

YpoBeHb HeponyuleHuss cTtonopeHms u3-3a npesbiweHna Toka 150% ykasbiBaeT Ha
HOMMWHanbHbIN TOK NMPUBOAA NEPEMEHHOIO TOKa, YMHOXEHHLIN Ha 1,5.

Ona pBuratens 6GonblIOA MOLWHOCTM C Hecyllel 4acTtoTon Hmxke 4 Kl HY)XHO MNOHU3UTb
YpOBEHb He[onyLleHUs CTOMOPEHUS W3-3a MNPEBBLILIEHUS TOKa, TaK Kak (pyHKUMA npegena
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6bICTp0FO TOKa aKtmBumpyetTcda [0 aKtueauuun (*)yHKLl,I/IVI HeaonyuweHna CTonopeHuna wun3-3a
npeBbllleHnd TOKa, YTO NpmnBOAUT B pedyribTate K Hea4OoCTaTO4YHOMY BbIXOA4Y MOMEHTa.

Kog doyHKUMM HavnmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo

F3-22 YpoBeHb HEAOMYLLIEHNST CTOMOPEHUS U3-3a Ot 650 oo 800 B 760 B
MPeBbILLIEHUST HANPsSKEeHNS

F3-23 Bbibop HegonyLLEHNSA CTONOPEHUS M3-3a 0: deaktnBmnpoBaHo 1
NPeBbILLIEHNS HANPSKEHNS 1: AKTMBMPOBaHO

F3-24 KoadhdpunumneHT yactoTbl HeAOMYLLEHUS Ot 0pmo 100 30
CTOMOPEHWUSI U3-3a NPEBbILLEHNST HANPSHKEHMUS

F3-25 KoadhdpuumneHT HanpsxkeHnsa HegonyLeHus OT1 0 pgo 100 30
CTOMOPEHMsI U3-3a MPEBLILLEHNST HAMPSKEHWS

F3-26 Makc. npegen 4yactoTbl HEAOMyLEHUSA Ot0pmo50Ty 5Ty
CTOMOPEHWUS U3-3a NPEBbILLEHNST HANPSHKEHMUS

Korga HanpsbkeHue Ha LlWWHe rpeBbllaeT 3afjaHHylo BenuuuvHy F3-22, 3To o3HavaeT, 4To
OBuratenb CTaHOBUTCA 9NEKTPUYECKMM reHepaTopoM (CKOPOCTb ABuraTtens 6onbLue BbIXO4HON
YyacToTbl NpmBoga). B aTom cnyyae aktMBupyeTca YHKUMS HEeOONyLEHMS CTONOPEHUs M3-3a
MPEBbLILEHNA HaMpsKeHUsT U HacTpavBaeT BbIXOAHYKD 4acTOTy (paccevBaeT 3Hepruto
pereHepauun).

Mpn wncnonb3oBaHMM 3TOW (PYHKUUKM Bpems 3amMedneHna Bo3pacTaeT, ucvesaeT puck
ONpOKNAbIBAHMA U3-3a NPEBbLILLEHUA HanpsxeHus. Ecnu daktuyeckoe Bpemsi 3amenneHus He
yAoOBneTBopseT 3ToMy TpebOoBaHUIO, HY)XHO COOTBETCTBEHHO YyBenuuutb BenuuuHy F3-10
(koadbduumeHT nepeso3byxaeHns V/F).

HeponyLienue cronopeHus HeponyLienue cronopeHus HeponyLienue cronopeHus
13-3a NpeBbILLEHNs 13-3a NpeBbILLEHNs 13-3a NpeBbILLEHNs
HanpsXeHus BO BpeMst HanpshkeHus Npy paboTe ¢ HanpsXeHus BO BpeMst
VCKODEHMA MOCTOSIHHON CKODOCTbI0 3ameanexHns
|YPOBEHb HEA0NYLLEHNs! CTONOPEHNS YpoBeHb HEJoNYLLEHNS CTONOPEHIS IS Y poBeHb HeRONyLLeHHs CTOopeHs
A 113-32 NPEBbILLEHNS HaNPSKeHNs 113-32 NPEBbILLEHNS HaNPSKeHNs 113-3a NpeBbILLEHNS HanpsHkeH!s
Hanpsixerune ¢ Hanpsixerune » Hanpsixenue ‘
Ha LUMHE A= RS Ha LUMHE AN =TT e Ha LUNHe, A ST R
o | ! !
: : o BPEMSE ' : BPEMA ! ' : o BPEMS
[ ] (| i (|
I ] I i i
. 1 L I - i1
BbixoaHas | BbixoaHas L~h__ | & BbixoaHas el I | 1
yactota [ yactota 1 yactora, e V1
— : Pl Bpems 2 Bpems T 3 Bpews
Y ¥ b E 1 Ll
HegonyLieHne cTonopeHus 1s-3a HeponyLueHre cTonopeHus ns-3a HepgonyLueHre cTonopeHus ns-3a
NPEeBbILLEHNS HaNpPSHKEeHNS NPEeBbILIEHUS HAMPAXEHUS NPEeBbILIEHUS HAMPAXEHUS
MpumeyaHue

Mpy wucnonb3oBaHUM pesncTopa pereHepaunn, YCTPONCTBA TOPMOXEHUS WNU YCTPOMCTBA
obpaTHOro BO34encTBus No aHeprum obpallante BHAMaHWE Ha CrieayroLme acnekTbl:

3agatb F3-10 (koadpcpmumeHT nepeBo3dbyxaeHns V/F) Ha 0. B
NPOTMBHOM CIly4ae MOXET BO3HUKHYTb NpeBbILLEHNE TOKa BO BpeMsi paboTbl NpuBoAa.

3apatb F3-23 (BbibOp HeponyLieHusi CTOMOPEHUS U3-3a MPEBbLILEHMUS
HanpsbkeHna) Ha 0 (geaktwuBmMpoBaHa). B npoTuBHOM cnyyae MOXeT BO3pacTu Bpems
3amMeaneHus.
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Kog doyHKUMmM

HavmeHoBaHne napametpa

[nana3soH 3agaHusa Mo ymonyaHuo

F3-27

cMelLLeHunsa

MocTtosiHHas BpeMeHN KoMneHcauum

O10,1¢cpo010,0c 05c

Yem meHblle 3agaHa BenuuuHa F3-27, Tem ObicTpee gocTturaetcst pearmpoBaHue. OgHako
CINULLIKOM MasieHbKOe 3aJaHue MOXET Bbi3BaTb OLWMOKY npesbllieHns Hanpsbkenus Err07 ans
Harpysku ¢ 60MbLION UHepLUMEN.

7.4 'pynna F4: BxogHble KneMMbl

MD290 npepoctaBndeT naATb BXoAHbIX knemm DI (DI5 moxeT ucnonb3oBatbCa ANA BXoAa
MMMNyIbCa BbICOKOW CKOPOCTU) M ABa aHanoroBbix BxoAda (knemmbl Al). [lononHuteneHasa nnata
pacwmpeHusa obecneumnsaet ewle naTe knemm DI v ogHy knemmy Al (Al3).

Koa cpyHKUMK HanmeHoBaHue napameTtpa [vanasoH 3agaHuns Mo ymon4yaHuio
F4-00 Bei6op dyHkumm DI1 OT10 o 50 1
F4-01 Bei6op cyHkumm DI2 OT10 o 50 4
F4-02 Bei6op cyHkumm DI3 OT10 o 50 9
F4-03 Bei6op dyHkunn DI4 OT10 050 12
F4-04 Bei6op dyHkunm DIS OT10 050 13
F4-05 Bei6op cyHkumm DI6 OT10 o 50 0
F4-06 Bei6op cyHkunm DI7 OT10 o 50 0
F4-07 Bei6op dyHkunm DI8 OT10 050 0
F4-08 Bei6op cyHkunm DI9 OT10 050 0
F4-09 Bei6op cyHkumm DI10 OT10 050 0

®DyHKUMM KNeMM UMDPOBbLIX BXOAO0B — CM. Tabnuuy Huke.

Benu- | ®dyHkuusa OnucaHue
YnHa
3apatb pesepBHble knemmbl Ha 0 BO wm3bexaHue cbHos
0 PyHKUMM HeT
paboTbl.
1 Xopg snepen (Forward RUN) (FWD) | Knemmbl DI, ¢ momoLblo KOTOpbIX BblOupalroTcs 3Tn ABe
2 O6partHbin xon (Reverse RUN) dYHKUMN, KOHTPONUPYIT XOA4 Breped W Hasag npueoda
(REV) nepemMeHHOro Toka.
. Knemma DI, 3agaHHaa gna aTtoun HKUWK, onpegensaer
TpexnpoBOAHON pexmMm V'D' A CyHKu pea
3 TPEXMPOBOAHOWN PEXUM YNpaBreHnsi NpMBoga NEPEMEHHOro
yrnpaeneHus
TOKa.
FJOG osHauaeT xop Tondkamu Bnepen, RJOG osHavaeT
4 Xopa Tonukamu Brepep (FJOG) obpaTHbI X044 Tonykamu. YactoTa xoda TONYKaMu, BpeMS
YCKOPEHUST X0Oa TOMYKaMu M BPEMsl 3amefneHus xoaa
- Ton4ykammn onmcanbl cootBeTcTBeHHO B F8-00, F8-01 n F8-
5 O6paTtHbI xoa Tonykammn (RJIOG) 02
6 Knemmsbl, Bbibupatowme atn gBe OYHKUWUM, UCMONb3YHTCA
Knemma UP (BBepx) ONs npupalleHnst n yobiBaHMa Npy BBoAe 3a4aHUsA 4acToThbl
yepe3 BHewWHw knemmy DI, mnu korga WCTOMHUKOM
7 Knemma DOWN (BHUM3) P y A
4YacToThl ABMNSIETCA ANCKPETHas yCTaHOBKA 3adaHusl.
Korpga knemma, 3agaHHasi Ha 3Ty (OYHKLUMIO, OKa3blBaeTCs B
coctosHmm BKJ1. (on), npuBOog nNEpPEMEHHOro Toka
OTKMOYaeT BbIXOA, W MPOLECC OCTaHOBKM ABUratens He
8 OcTtaHoBKa no nHepuum A pou A
KOHTpPONMMpYeTCcs NPUBOAOM MNEPEMEHHOro Toka. JTo
O3Ha4YaeT TO Xe camoe, YTO M OCTaHOBKa MO WHepuuw,
KoTopas onncaHa B F6-10.
Bbl MOXeTe BbIMONMHUTL COpoC OWKnOKM Yepe3 knemmy DI,
3aaHHyl0 Ans aTomn HKUMK. OTO TO Xe camoe, YTO Wn
9 | C6poc ownbkn (RESET) Aakkyio A yHKU :

QyHKUna knasuwm RESET Ha pabodeit naHenu. 3OTa

QYHKLMSA UCMOSHSAET AMCTaHLUMOHHBIN cOpOoC oWnBKM.
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Benu- | ®dyHkuusa OnucaHue

YnHa
Korga knemma, 3agaHHasa ans sTon yHKUUW, B COCTOSHUMU
BKIl. (on), npuBog nepemeHHOro Toka 3amegnsieTcs Ao
OCTaHOBKM W COXpaHsieT BCe napaMeTpbl XoAa, Hanp.,

10 OeaktuBauna xona (RUN disabled) | napametpbl K, napameTpbl MexaHW4YecKoro KayaHusa u
napameTtpbl MAO. Kak Tonbko Kiemma OTKM4YaeTcs,
NpuvBOL MNEPEMEHHOr0 TOKa BO3BpALlAeTCs B COCTOSHME
X04a JO OCTAHOBKM.

11 Bxopn BHeluHen owwinbkmn NO Korga knemma, 3agaHHast ans aton yHKUMU, B COCTOSIHUN

(HopManbHO Pa3oOMKHYTbIN) BKIJ1. (on), npuBoA nepemMeHHOro Toka BblaaeT coobLleHune
ERR15 n BbiNonHsAeT OencTBME MO 3aluTe OT OLUMOKW.
Bonee nogpobHo — cm. F9-47.

12 Knemma 1 MHOXeCTBEHHbIX C nomowpblo koMBUHauMmM 16 COCTOSHWA 3TUX 4YeTbIpex
3agaHunin KNeMM MOXHO peanu3oBaTb 16 BENUYUH CKOpOCTM unn 16

13 Knemma 2 MHOXEeCTBEHHbIX Opyrux 3agaHun.
3aJaHumn

14 Krnemma 3 MHOXEeCTBEHHbIX
3agaHunn

15 Krnemma 4 MHOXeCTBEHHbIX
3agaHunn

16 Knemma 1 ansi Beilbopa BpemeHu Bcero MoOXHO BbiOpaTb uYeTbipe rpynnbl  BPEMEHU
ycKopeHus/3ameaneHus yCcKOpeHusi/3aMeneHns nytem KOMOWHUPOBAHUSI YeTbIpEX

17 Knemma 2 ans Beibopa BpemMeHu COCTOSIHUI 3TUX KNEMM.
yCKOpeHusi/3ameaneHns

18 lNepekntoyeHne UcToyHMKa YacToThbl | Knemma, 3agaBaemad gna 3ton OYHKUMW, MCNONb3yeTcs
ans BbIMOSIHEHUSA ~ MEPEeKNiYeHns  Mexay  ABywms
WUCTOYHMKaMM 4acToTbl B COOTBETCTBMU C 3adaHueMm B FO-
07.

19 Ynanenue 3aganna UP n DOWN Ecnn  MCTOYHMKOM  4acToTbl  4ABNAETCA  OUMCKpPeTHas
(BBEPX U BHU3) (KNemma, paboyas yCTaHOBKa 3afaHusl, KneMmma, 3agaHHas ans aton yHKUuu,
naHernb) ucnonb3yetca  Ons  yaaneHus NU3MEHEHNST  MyTEM

ucnonb3oBaHusa  dyHkumm  UP/DOWN  wnmu  knaeBuwm
yBENMYEeHNs/yMeHbLLEHUS Ha pabouer naHenu,
BOCCTaHaBNuBas 3agaHue Yyactotbl 4o BennymHbl FO-08.

20 MepekntoyeHne NCTOYHMKaA Ecnv unCTOYHMKOM KOMaHAObl 4BRsieTcs ynpasneHwe C

KomaHabl 1 knemmHuka (F0-02 =1), knemma wucnonb3yetrca Aand
BbINOMHEHNSA  MNEPEKMYeHna Mexay yhnpasreHuem C
KNEeMMHMKa U yrpaBrieHnem ¢ paboyen naHenmu.
Ecnn MCTOYHMKOM KOMaHAbl SBMSIETCS YCTAHOBKA 3adaHus
no wuHe paHHbix (FO-02 =2), knemma ucnonb3yetcsa Ans
BbINONTHEHUSA MEPEKMIOYEHN MexXay YCTaHOBKOW 3adaHus
no LWMHEe OaHHbIX U ynpaBrneHMem ¢ paboyer naHenwu.

21 3anpeT yckopeHus/3ameaneHuns OTa yHKUMA NO3BONSAET MNpMBOAY MEPEMEHHOro TOKa
noagepXuBaTtb BbIXOA 4YacTOThbl TOKa 0e3 BO34ENCTBUSA CO
CTOPOHbI BHELHMX curHanoB (Kpome komaHgbl STOP).

22 Heaktusauua N4 OT1a dyHkuma peaktmeupyeT dyHkuuio [MAL. Tpusoa
nepemMeHHOro Toka Noaaep KMBaeT BbIXOA YacTOTbl TOKa 6e3
nogaepxanua perynnuposku ML MCTOYHWKE YACTOThI.

23 C6poc coctosiHua MJIK Korga dyHkuua npoctoro MJIK aktnBmpyetcsa cHoBa nocrie
TOro, Kak oOHa Oblna [eakTMBMpoBaHa B Mpouecce
UCNONHEHUs, 3Ta (PYHKUMS BOCCTaHaBMMBAET HayarbHOEe
cocTtosiHme npoctoro MJIK ans npysoga nepemMeHHOro Toka.

24 [eakTnBauma mexaHn4eckoro Korga 3agaHue knemmbl Anst 9Ton PyHKUUM B COCTOSIHUMU
KavyaHusa BKI1. (on), yHKUMA MEeXaHW4YEeCKOro KavaHusi CTaHOBUTCS

[eaKTMBUMPOBaHHOW, U MPUBOA NEepPeMeHHOro Toka BblaaeT
LleHTpanbHy 4acToTy.

25 Bxoa cueTtumka Knemma, 3agaHHas ons 9Ton dyHKUMK, UCnonb3yeTcs ans
oTcYyeTa MMMYIbCOB.

26 C6poc cyeTumka Knemma, 3agaHHast ons aTon yHKUMK, UCNONb3yeTca Ans
cbpoca cyeTyumka.

27 OTcueT MNynbCcoB curHana anuHel | Knemma, 3agaHHasa ons a1on yHKUMKW, ucnonb3yetca Ans
oTcyeTa MMNYNbCOB CUrHanNa AnuHbI.

28 Co6poc anuvHbl Knemma, 3agaHHas ons aTo oyHKUMK, Ucnonb3yeTcs ans
cbpoca AnvHbI.

29 3apesepBupoBaHoO -
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30 Bxop vmnynbca B kavecTse DI5 wucnonb3yetca aAnd Bxoda wuMNynbca B KadecTBe
3a[laHus 4acTOThl (AENCTBUTENbHO | 3a[aHUs 4YacToThl.
Tonbko ans DIS)

31 3apesepBupoBaHoO -

32 HemeaneHHoe TopmoxeHue Kak Tonbko 3agaHue Knemmbl Ans  3TOM  (PyHKUMK
MHBEKLMEN NOCTOSHHOIO TOKa okasbiBaeTcsi B coctosiHum BKIJ1. (on), npuBoa nepeMeHHoro

TOKa HarnpsMylo MEepPEeKNoYaeTcss B PEXUM HemMeOreHHOro
TOPMOXEHMS UHBEKUMEN NOCTOSHHOIO TOKA.
33 Bxopn BHeluHen owinbkun NC Korga knemma, 3agaHHast ans aton yHKUMU, B COCTOSIHUN
(HOopManbHO 3aMKHYTbIN) BKI1. (on), npuBoa nepemMeHHOro Toka BbigaeT cooblueHne
ERR15 n octaHaBnunBaercs.
34 AKTMBaUNSA N3MEHEHUSI YacTOThl Korga knemma, 3agaHHas ans aTon yHKUUK, B COCTOSIHUM
BKIl. (on), npuBOA nNepemMeHHOro TOKa pearupyeT Ha
NU3MEHEHWE YacTOThl.
35 O6paTHoe HanpaBrneHne paboThl Korga knemma, 3agaHHasa ans sTon yHKUUW, B COCTOSHUMU
nna BKI. (on), HanpaBneHue pabotbl ML pesepcupyeTcs no
OTHOLUEHMIO K HanpaeneHuto, 3agaHHomy B FA-03.
36 BHelwHsia ocTaHoBKa 1 B pexvme paboven naHenu knemma, 3agaHHas Ans 9Tow
PYHKUUKN, MOXET MCMONb30BaTbCA AN OCTAHOBKM NpUBOAA
NEepPEMEHHOro TOKa, YTO SKBUBANEHTHO (DYHKUMMW KIaBULLIK
CTOI1 Ha paboyen naHenwu.

37 MepeknoyeHne NCToYHKKa Knemma, 3agaHHaa gna SToM OYHKUMKM,  MOXET

KomaHAbl 2 Mcnonb3oBaThCA ANA MEpPeKrloYeHna Mexay ynpasrieHuem
C KIEeMMHMKA W YCTAHOBKOW 3afaHus MO LWMHE [OaHHbIX.
Ecnv unCTOYHMKOM KOMaHAObl 4BRsieTcs ynpasneHwe c
KnemMMHuKa, NpMBoL NepeMEeHHOro Toka nepekrnyaeTcs Ha
YCTaAHOBKY 3ajaHusi MO LIMHE [aHHbIX Mocne Toro, Kak
Knemma, 3ajaHHas Ons 3TOM (PYHKUMK, OKa3biBaeTCcs B
coctosiHum BKI1. (on).

38 [eaktneaumsa nHterpanbHomn Korga knemma, 3agaHHas ans aton yHKUMM, OKasblBaeTcd
coyHkunmn MG B coctoaHum BKIJl. (on), wHTerpanbHas  dyHKUUS

neaktuBupyeTcs. B To e Bpems, nponopumoHanbHas U
anddepeHumansHas dyHKUUK ocTarTcH
aKTMBMPOBAHHbLIMMU.
39 MNepekntoyeHne MexX/y KaHanom Korga knemma, 3agaHHas ans aton yHKUUKM, OKa3biBaeTCcs
3afaHun4 rMaBHOW 4acToTbl 1 B coctosiHun BKJI. (on), UCTOYHMK YacToTbl X 3ameHseTcs
3afjaHHoW 4acToTon 3a/laHHOW YacToToN, 3aAaHHon B FO-08.
40 MepekntodeHne mexay KaHanom Korga knemma, 3agaHHasa ansa aton yHKUUK, OKasbiBaeTcs
3a4aHusa BCnomMoraTenbHom B cocTosiHun BKIJ1. (on), MCTOYHMK YacToTbl Y 3amMeHsieTcs
4acToTbl U 3a4aHHO 4YaCcTOTOMN 3agaHHom YyacTtoTon, 3agaHHon B FO-08.
41 Bei6op asuratens MNepeknioyeHne Mexay [OBYMs rpynnamu napaMeTpos
OBUraTens MoXeT peanv3oBaTbCsi MyTEM KOMOWMHMPOBAaHMUSA
YyeTblpeX COCTOSIHUIM OBYX KIEMM, 3a[aHHbIX AN1S 3TUX OBYX
YHKUNA.

42 3apesepBupoBaHoO -

43 MepekntodeHne napametpa MNAL Ecnn nepekntoveHne napametpa MU BbinonHseTca vyepes
knemmy DI (FA-18=1), napameTtpamun NN[ asnsaotcsa FA-05
— FA-07, koroa knemma, 3agjaHHast Anst 9TOW PyHKUMM,
okasbiBaetca B nonoxeHun BBbIKIT. (off). Mapametpamun
MO asnsawTtca FA-15 — FA-17, koraa knemma, 3agaHHas
ANns aTon PyHKuuK, okasbiBaeTcs B nonoxeHunn BKIL. (on).

44 Owwubka 1, onpegensiemas Ecnm knemmbl, BblOupawwme 3T OBe  OYHKUMM,
nosib3oBaTenem okasbiBaloTcss B nonoxeHun  BKJl.  (on), npuBoa

45 Owubka 2, onpegensiemas nepemMeHHOro Toka BblgaeT coobuieHne 06 owmnbke Err27 un
nonb3oBarteniem Err28 cooTBEeTCTBEHHO, W BbINOMNHAET AEUCTBUSA NO 3almTe

006 ownbke Ha ocHoBaHWM 3agaHms B F9-49.

46 3apesepBupoBaHoO -
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47

ABapunHasn octaHOBKa

Korga knemma, 3agaHHasi ons aTonm pyHKUMK, OKa3biBaeTCs
B coctosHun BKJ1. (on), npvBOA NEPEMEHHOro TOKa
HEMeZNeHHO OCTaHaBMMBAETCA B MaKCUMarbHO KOPOTKWUMA
nepuwog BpemeHu. B 9TOM npouecce OCTaHOBKM TOK
OCTaeTCsl Ha 3aJaHHOM BepxXHeM npegene. OT1a yHKUUSA
HalueneHa Ha ygoBneTBopeHue noTpebHOCTen Tex CUCTEM,
roe Hy)kHa aBapuviiHas OCTaHOBKA.

48

BHelHsasa ocTaHoBKa 2

OTa (QyHKUMS NO3BONAET MpUBOAY NEepeMEHHOro Toka
3aMeanATbCs 40 OCTAHOBKM B NOGOM pexumMe ynpasBreHust
(paboyass naHenb, ynpaBreHWe C KNEeMMHUKa WK
yCTaHOBKa 3afaHus MO LUMHE [OaHHbIX). B atom cnyyae
BpEMEHEeM 3aMeanieHnem sBnseTca BpeMs sameaneHuns 4.

49

3amepneHue yepes TOpMOXKEHNE
MHBEKLUMEN NOCTOSIHHOIO TOKa

Kak Tonbko 3agaHue Knemmbl Ans  3TOM  (PyHKUMK
okasbiBaeTcsi B coctosiHum BKIJ1. (on), npuBoa nepeMeHHoro
TOKa 3amepnissieTcsa [o fnopora 4acToTbl 2 TOPMOXEHUS
MHBEKLMEN NOCTOSIHHOrO TOKa, M danee nepeknoyaeTcs B
PEXMM TOPMOXEHUA MHBEKLMEN NOCTOSAHHOIO TOKa.

50

C6poc TeKyLlero BpemMeHu Toka

Korga knemma, 3agaHHasi ons aTom pyHKUMK, OKa3biBaeTCs
B coctosHun BKIl. (on), Tekywee Bpems Toka npuBoaa
nepeMeHHoOro Toka cbpacbiBaeTcs. 3Ta (PYHKUMUS OOMKHA
nogaepxueaTtbcsa F8-42 n F8-53

51

[ByxnpoBOAHON pexum
ynpasneHusa / TpexnpoBoaHoOM
pexum ynpasneHus

OTa  dyHKUMA  NO3BOMSIET  MEPEKNIIYEHME  Mexay
OBYXMPOBOAHBLIM PEXUMOM YMpaBieHUs U TPEXNPOBOAHbLIM
peXVMOM ynpasrieHus NpuBoga nepemMeHHoro toka. Ecnu
F4-11 3agaH Ha [OBYXMPOBOAHOW pexum ynpasneHus 1,
NPMBOA4 MNepeknoyaeTcsl Ha  TPexnpPoBOAHOW  PEXUM
ynpaBnenuss 1, Korga kKnemMma, 3afjaHHas nans  aTown
dYHKUMK, OKasbliBaeTcsa B nonoxeHuu Bkn. (ON).

52

3anpeT obpaTHOro xoaa

Korga knemma, 3agaHHasi ons aTonm pyHKUMK, OKa3biBaeTCs
B nonoxeHnn Bkn. (ON), oOpaTHbIi xog npuBoaa
NnepemMeHHOro Toka OKasblBaeTCs 3arnpeLleHHbIM. OTO TO Xe,
410 N PyHKUMA F8-13.

UeTbipe KNemMMbl MHOXECTBEHHbIX yHKUMI obecneunBaoT 16 KOMOUHALUIN COCTOSHUSA,
COOTBETCTBYIOLWMX 16 3agaHnsM, Kak ykasaHo B cneaytoLlen tabnumue.

K4 K3 K2 K1 YcTaHoBKa 3agaHus CooTBeTcTBYHOLAA
nporpamma
BbIKI. | BbIKJl. | BbIKJ1. | BbIKI. | 3apgaHue 0 FC-00
BbIKI. | BbIKJl. | BbIKI1. | BKIJI. 3apaHue 1 FC-01
BbIKI. | BbIKIl. | BKII. BbIKI. | 3apgaHue 2 FC-02
BbIKI. | BbIKIl. | BKII. BKI1. 3apaHve 3 FC-03
BbIKI. | BKIJI. BbIKI. | BbIKJl. | 3apgaHue 4 FC-04
BbIKI. | BKIJI. BbIKJ1. | BKII. 3apaHue 5 FC-05
BbIKI. | BKIJI. BKI1. BbIKJ1. | 3apaHue 6 FC-06
BbIKJ1. | BKII. BKI1. BKI1. 3apaHve 7 FC-07
BKIJ1. BbIKI. | BbIKJl. | BbIKI1. | 3agaHue 8 FC-08
BKIJ1. BbIKJ1. | BbIKJ1. | BKIJI. 3apaHve 9 FC-09
BKI1. BbIKJ1. | BKII. BbIKJI. | 3apaHne 10 FC-10
BKI1. BbIKJ1. | BKII. BKI1. 3apaHve 11 FC-11
BKI1. BKI1. BbIKI. | BbIKJl. | 3agaHue 12 FC-12
BKI1. BKI1. BbIKJ1. | BKII. 3apaHve 13 FC-13
BKI1. BKI1. BKI1. BbIKJl. | 3apaHne 14 FC-14
BKIJ1. BKIJ1. BKI1. BKI1. 3apaHne 15 FC-15

Ecnn nctoyHnkom 4acTtoTbl ABAATCA MHOXeECTBeHHble 3agaHus, BenudmHa 100% ¢ FC-00 no
FC-15 cootBeTtcTByeT FO-10 (MakcMmarnbHas HactoTa).
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MoMUMO YHKLUMM MHOXECTBEHHbLIX CKOPOCTEN, (PYHKLMUS MHOXECTBEHHbIX 3afdaHui MOXeT
TakKe WCNonb3oBaTbCA Kak WCTOYHMK 3adaHua MWL vunm MCTOYHMK HanpshkeHusa  gns
pasgenenuns V/F, ygoBneTBopsas TpeboBaHMA NO CMEHE pa3HbIX BENWYUH 3a4aHus.

[lBe knemmbl 4ns Bolbopa BpeMeHN yckopeHusi/3ameaneHus obecneunsarot YeTbipe

KOMOMHaLMM COCTOSIHMS, KaK ykasaHo B crnefytowen tabnuue:

Tabnuua 7-3. KomOGuHaumm  cocToaHMs  OBYyX Knemm gns Bblbopa  BpeMeHu
ycKopeHusi/3ameanenns

Knemma 2 Knemma 1 Bbibop BpemeHu CooTBeTCTBYOLME
YyCKOpeHus/3ameaneHns | napameTpbl

BbIKI1. BbIKI1. Bpemsa yckopeHusi/ F0-17, FO-18
3ameanexus 1

BbIKIJT. BKI1. Bpems yckopeHwusi/ F8-03, F8-04
3ameanieHus 2

BKI1. BbIKJ1. Bpems yckopeHwusi/ F8-05, F8-06
3amenanieHns 3

BKI1. BKI1. Bpems yckopeHwusi/ F8-07, F8-08
3amenrnenus 4

[ee knemmbl Ana Bblbopa nOuratens oGecrneynBaloT YeTbipe KOMOWHaLWUM COCTOSIHUS,
COOTBETCTBYIOLLME YETLIPEM ABUraTENSAM, KaK yKasaHo B crieaytollen Tabnuue:

Tabnuua 6-4. KomGrHaumm cocTosHUA Knemm Bbibopa aBuraTens

Knemma 2 Knemma 1 BbibpaHHbIn apuratens | CooTBeTCTBYHOLLME
napameTpbl
BbIKIJ1. BbIKI1. Osuratens 1 pynna F1, F2
BbIKIJI. BKI1. [Osuratens 2 pynna A2
Koa cpyHKUMK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuio
F4-10 Bbi6op Bpemenn DI1 ot 0,000 go 1,000 ¢ 0,010 c

OTOT yHKUMOHAMNbHbLIM NapameTp 3agaeT Bpems dunbTpa MNporpamMHOro obecneyeHus
knemmbl DI. Ecnu  knemmbl DI MoryT noaBepraTbCs  MNoMexaMm, KOTOpble  Bbi3bIBalOT
HenpaBunbHoe  (PYHKUMOHWPOBaHWE, YyBenuubTe 3TOT nNapameTp Ans  MOBbIEHUS
npoTnBodencTeua nomexam. B 1o xe Bpem4, yBenuyeHue sBpemeHu dunbTpa DI sameanser
pearnpoBaHue kremm DI.

HanmeHoBaHne
Kop, doyHKLMmM napameTpa [nana3soH 3agaHus Mo ymonyaHuio
F4-11 Pexum KomaHabl ¢ 0: Pexum AByxnpoBOAHOroO ynpasneHus 1 0
KnemMMHuKa 1: Pexvm oByXnpoBOAHOrO ynpasneHust 2
2: Pexxum TpexnpoBogHOro ynpasnenus 1
3: PexvM TpexnpoBOAHOIO yrnpaBneHus 2

F4-11: 3T0T dyHKUMOHAnNbHLIM NapameTp onpedenseT YeTbipe pexuma, B KOTopblx paboTa
npvBoAa NepeMeHHOoro Toka perynupyeTcs Yepes knemmsl DI. B cnegyowem npumepe 6epytca
DI1, DI2 n DI3 (13 knemm oT DI1 go DI10), 4tobbl onucaTtk, Kak MOXHO perynvpoBaTb NpUBOL
nepemMeHHoro Toka 4epes knemmol DI, npucBamBasa dyHkuumn DI1, DI2 n DI3 4yepes 3agaHus c
F4-00 po F4-02.

0. Pexxum gByxnpoBogHoOro ynpasreHus 1
Yawe Bcero ucCrnonb3yerca pexuMm [BYXNPOBOAHOIO YrpasrieHns, B KOTOPOM BpalleHune

Bnepea/B obpaTHOM HanpaeneHun asuratens onpenendetca DI1 v DI2. NapameTpbl 3agatoTcs
cnegyrowmnm obpasom:
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[nana3soH
Kon cbyHKLMm HanmeHoBaHue napameTtpa 337aHN Mo ymonyaHuio

F4-11 Pexum komaHpg ¢ knemmHuka | 0 Pexvm gByxnpoBogHOro
ynpasnenus 1

F4-00 Bbibop dpyHkumm DI1 1 Bpawenue Brnepeg (FWD)

F4-01 Bbibop cpyHkumm DI2 2 BpalueHune B obpaTtHOM
HanpasneHun (REV)

Puc. 7-1. 3agaHune pexunma aByxnNpoBOLHOrO ynpasneHns 1

K1 FWD MD290
K1 K2 KowaHaa «xof -~ - DI1 Xopn Bnepep (FWD)
1 0 Bnepen | K2 REV
0 1 Hasan -~ DI2 Xop Ha3ap (REV)
1 1 cTon ]
0 ) cTon 7 (B)f:,quﬁ undpoBoi

Kak nokaszaHo Ha wnnwocTpauuu Bblwe, korga B coctosHum BKIl. tonbko K1, npuBog
nepemMeHHOro Toka gaeT kKoMaHgy Ha BpalleHue Bnepea. Korga B coctosiHum BKJ1. Tonbko K2,
npuBoA NepeMeHHOro Toka [JaeT KoMaHdy Ha peBepcuBHoe BpalleHuwe. Korga K1 un K2
BKMOYEHbI UMW OTKMAOYEHbI O4HOBPEMEHHO, NPUBOS, NEPEMEHHOIO TOKa OCTaHaBMBaeTCS.

1. Pexwum gByxnpoBoaHOro ynpasneHus 2

B atom pexume DI1 onpegensetr aktuBaumio knemmbl xoga (RUN), a DI2 onpegenset
HanpaeneHue xoga. MNMapameTpbl 3agatoTcsa cneayrowmum obpasom:

[nanasoH
Kon cbyHKLMm HanmeHoBaHue napameTtpa 337aHN Mo ymonyaHuio
F4-11 Pexnm komaHa ¢ kneMmHuka | 1 Pexum gByxnpoBogHOro
yrnpaeneHus 2
F4-00 Bbi6op cdyHkumm DI1 1 Aktneaumna RUN
F4-01 Beibop cyHkuum DI2 2 BpalueHuve Bnepea nnm B o6paTHOM
HanpaBneHun
Puc. 7-12. Pexum gByxnpoBOAHOro ynpasneHus 2
1
K1 FWD MD290
K1 K2 Koﬁau.qa «xomy» . - . Ie I DI1 AktuBauma XO[
1 0 Bnepen K2 REV
0 1 Pesepc I @ | D't Hanpaen. enepen
_______________________ p Wnun Hasan
1 1 cTon
0 0 cTon - 06wmit undpoBoil BXOA

Kak nokasaHO Ha wnnCTpauun Bblle, Korga B COCTOSIHMM bKJI. TOMbKO K1, MPUMBOL
nepemMeHHOro Toka gaeT kKomMaHgy Ha BpalleHue Bnepea. Korga B coctosiHum BKJ1. Tonbko K2,
npuBo4 NEepeMeHHOro Toka [JaeT KoMaHdy Ha peBepcuBHoe BpalleHuwe. Korga K1 un K2
BKIMIOYEHbI UM OTKIMOYEHbl OOHOBPEMEHHO, NPMBOA NEPEMEHHOro ToKa OCTaHaBNMBAETCA.

2. Pexxum TpexnpoBogHoro ynpasneHuns 1
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B atom pexume DI3 onpegenseT aktueaumio knemmbl xoga (RUN), a HanpaBneHune xoaga
onpeaensetca DI1 n DI2. MNapameTpbl 3agatoTcs crniegyrowmm obpasom:

[nanasoH
Kon chyHKLMm HanmeHoBaHue napameTtpa 337aHN Mo ymonyaHuio
F4-11 Pexnm KomaHAa ¢ KneMmHuka | 2 Pexum TpexnpoBogHoro
yrnpaeneHus 1
F4-00 Bbibop dpyHkumm DI1 1 Bpawenwe Brnepeg (FWD)
F4-01 Beibop cyHkuum DI2 2 BpalueHne B obpaTHOM
HanpasneHuun (REV)
F4-02 Bbi6op dyHkumm DI3 3 TpexnpoBogHoOe ynpasreHne

Puc. 7-13. 3agaHue pexvma TpexnpoBOAHOro ynpasneHus 1

m MD290
sB2 .
XO[l Bnepe s —— ey DNt
rm XO[ Bnepen,
381 i
cTon ~I ) D3 AxktuBaums XO[
583

XOMwasaA__~_ & o XOf Hasaa

) COM O6wmit undpoBoN BXOA

Kak nokasaHoO Ha pucyHke, npu ycnosuu, 4to SB1 BKMOYEH, NpMBO4 NEPEMEHHOrO TOKa AaeT
KOmMaHgy Ha BpaweHue Bneped, korga SB2 Haxat B coctoaHum BKJl., u gaet komaHgy Ha
BpalleHne B oOpaTHOM HanpaBsneHun, korga SB3 Haxatr B coctoaHun BKIl. TMpusog
nepemMeHHoOro TOoKa HeMeANneHHO OCTaHaBnMBaeTcd nocrne Toro kak SB1 okasbiBaeTcs B
nonoxexHun BbIKI1. Bo Bpems ctaHgapTHoro 3anycka v pabotbl SB1 gormkeH octaBatbcs B
nonoxexHun BKJ1. CocTtosiHMe xoga npuBoga NepemMeHHOro Toka onpenensieTcd KOHeYHbIM
pencteneM Ha SB1, SB2 1 SB3.

3. Pexunm TpexnpoBogHoro yrnpasneHuns 2

B atom pexume DI3 onpegensieT aktusauuto krnemmbl xoga (RUN). KomaHga RUN oTtpaetcsa
DI1, a HanpaBneHwue xoaa onpegensetca DI2. MapameTpbl 3agatoTes cneayowmm obpasom:

[nana3soH
Kop doyHKLMM HanmeHoBaHune napametpa saaHus Mo ymonyaHuto

F4-11 Pexum KkomaHpg, ¢ kneMmHuka | 3 Pexum TpexnpoBOaHOro

ynpasneHus 2
F4-00 Bbi6op dyHkumm DI1 1 Aktneaumna RUN
F4-01 Bbibop cyHkumm DI2 2 BpalueHuve Bnepea nnm B o6paTHOM

HanpaBlieHUU
F4-02 Bbi6op cdyHkumm DI3 3 TpexnpoBogHoe ynpasreHve
Puc. 7-14. Pexxum TpexnpoBOAHOro ynpasneHus 2

w M MD230
RN | - s Komanpa XO[
" )I;I:.:gaBneHMe Suop | 381 f'l'll I o]
] ] CTaHOBKa xoAa HanpaBneHMe

« |Bnepen K
f———"—=0 D2 HanpaBneHue xoga

¥ rnae OOWMI UMchpoBON BXOA
I |

Hasag
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Kak nokasaHo Ha cnegytoLen nnnocTpauumn, npm ycnosum, 4to SB1 BknoYeH, npueos
nepemMeHHOro Toka Ha4MHaeT paboTartb, koraa SB2 Haxat B coctoaHun BKI1.; npuBog naet
KOMaHAay Ha BpalleHue Bnepef, korga K B coctosHumn OTKIL., n gaet komaHay Ha BpalleHne B
obpartHom HanpasneHun, koraa K B coctosiHum BKJ1. INMprBoa nepeMeHHOro Toka HeMeaieHHO
ocTaHaBnmuBaeTcs nocne Toro kak SB1 okasbiBaeTcs B nonoxeHun BbIKJ1. Bo Bpems
CcTaHgapTHoro 3anycka n pabotbl SB1 gomkeH octaBaTtbcs B nonoxexum BKI1. CocTtosiHme xona
npuBoAa NepeMEHHOro ToKa onpeaensieTcsl KOHeYHbIM genctenem Ha SB1, SB2 n K.

Koa cpyHKUmnK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuo
F4-12 CkopocTtb perynupoBaHus BBEPX/BHUS ¢ 0,001 - 65,535 y/c 1,000 lu/c
KNeMMHMKa

F4-12: 3T10T oyHKUMOHAMNbHbIN NapamMeTp 3a4aeT CKOPOCTb M3BMEHEHWNS YaCTOThbl KaXayro
cekyHay, korga knemma BBEPX/BHWS3 ncnonb3syetca ons perynupoBku 3agaHns 4acToThbl.

Koa cpyHKUMK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuo

F4-13 MwuH. Bxoa kpuson Al1 OT1 0,00 B go F4-15 0,00 B

F4-14 CooTBeTCTBYIOLUNIA NPOLEHT MUH. BXoAa -100,00% mo 100,00% | 0,0%
kpmBow Al1

F4-15 Makc. Bxoa kpvson Al1 Ot F4-13 po 10,00B | 10,00 B

F4-16 CooTBeTCTBYIOLLMIA NPOLEHT MakKc. BXxoAa -100,00% mo 100,00% | 100,0%
kpusomn Al1

F4-17 Bpems dpunbrpa Al1 O1 0,00 go 10,00 c 0,10c

O™ napameTpbl 3aJaloT COOTHOLUEHWE MeXAy aHarioroBbiM BXOAOM HaMnpPshKeHUs U
COOTBETCTBYIOWMM 3agaHuem. Korga HanpseHve aHanoroBoro Bxoda MNpeBblaeT
MakcumanosHyto BenuumHy  (F4-15), wucnonb3yetca MakcumanbHas BenuvyuHa.  Korga
HanpshkeHNne aHanoroBoro BxoAa HWXe MuHMManbHon BenuumHbl (F4-13), mncnonbayetcs
BennynHa 0,0%, onpegensiemas 3agaHnem F4-34 (3agaHue gna Al, MeHbliee MUHMManbHOro
BXxoda).

Ecnu aHanoroekbIM BXOAOM SIBASETCS TOK, TOK 1 MA akBMBaneHTeH HanpsihkeHuto 0,5 B.

F4-17 (Bpems dunbTpa) 3agaeT Bpemsa dunbtpa nporpammbl Al1. Ecnu aHanoroBbln BXoA
NoABEPXEH MoMexaMm, YyBenuybTe OTOT napameTp Ana crabunusaumm oBHapy>XeHHOro
aHanorosoro Bxopa. OpHako crnuvwkom 6Gonblioe 3agaHve 3aMefnsieT pearnpoBaHue
aHanoroBoro OoOHapyxeHus. 3afjaBalTe HYXHYIO BefiMYMHY Ha OCHOBaHUM (PaKTUYeCKUX
YCrOBWI.

B pasHbix cuctemax 100% aHanoroBoro Bxoda COOTBETCTBYET pasHbiM HOMWHANbHbIM
BenuynHam. bonee nogpobHO cM. onmcaHmne pasHbiX CUCTEM.

Ha cnegytowein unnioctpaumMm nokasaHbl ABa TUMOBbLIX COOTHOLUEHMSI MeXOy aHaroroBbiM
BXOZAOM W 3a4aHHbIMU BEMUYNHAMN.
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maea 7. OnucaHne dyHKUMOHaNbHbIX KOAO0B

Puc. 7-5. CooTHoLleHus MeXxay aHanoroebiM BXo4oOM M 3adaHHbIMU BeNMMYMHaMn

A

CootseTtcTBylowee 3agaHmne k

CooTtBeTcTBYyIOLIEE 3aAaHNE

(yacToTa, MOMEHT)

(4acToTa, MOMEHT)

100.0%
-0V 0 VimA 110 V(20 mA)
i
LAl
-100.0% '
0.0% >
Al
10 mAy
Kog doyHKUMM HavnmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo
F4-18 MwuH. Bxoa kpusown Al2 OT1 0,00 B go F4-20 0,00B
F4-19 CoOoTBETCTBYIOLLMI MPOLEHT MUH. BXOA4a O1-100,00% po 0,0%
Kpuon Al2 100,00%
F4-20 Makc. Bxoa kpmson Al2 Ot F4-18 po 10,00 B 10,00 B
F4-21 CooTBeTCTBYHOLLNIA MNPOLLEHT Makc. BXxoaa OT1-100,00% oo 100,0%
Kpmson Al2 100,00%
F4-22 Bpewms dunbTpa Al2 O1 0,00 go 10,00 c 0,170c¢c
F4-23 MuH. Bxoa kpuson Al3 OT1 0,00 B po F4-25 -10,00 B
F4-24 CooTBeTCTBYHOLNIA NPOLLEHT MUH. BXOAa OT1-100,00% oo -100,0%
Kpueon Al3 100,00%
F4-25 Makc. Bxoa kpuown Al3 OT F4-23 0o 10,00 B 10,00 B
F4-26 CooTBeTCTBYHOLLNIA MPOLLEHT Makc. BXxoaa OT1-100,00% oo 100,0%
Kpuon Al3 100,00%
F4-27 Bpewms dunbTpa Al3 O1 0,00 go 10,00 c 0,170c¢c

Cnocob 3agaHuna doyHkumin Al2 n Al3 — Takon e, Kak n ana dyHkumm Al1.

Kog doyHKUMM HanmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo

F4-28 MwH. Bxoa nMmnynbca O1 0,00 kl'y go F4-30 | 0,00 'y

F4-29 CoOTBETCTBYIOLLMI MPOLEHT MUH. BXOA4a O1-100,00% po 0,0%
nMmnynbca 100,00%

F4-30 Makc. Bxoa nmnynsca Ot F4-28 go 20,00 20,00 kl'y,

Ky,

F4-31 CooTBETCTBYHOLNIA MPOLIEHT Makc. BXxoga Ot -100,00% po 100,0%
nMmnynbca 100,00%

F4-32 Bpems punbTpa umnyneca OT1 0,00 oo 10,00 ¢ 0,10 ¢c

OTN napameTpbl OMpefensaiT COOTHOLWEHME Mexay BXoAoM wumnynbca (Tonbko n3 DIS) n
COOTBETCTBYOLWMMU 3adaHnsamu. Mmnynscbl MOryT BBOAMTLCS Tonbko yepe3 DIS. Cnocob

3alaHna 3TON PYHKUMKM aHanornyeH sagaHuo gyHkumm Al1.
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PykoBOACTBO NO 3Kcniyataumm maBa 7. OnucaHve yHKUMOHamNbHbIX KOJOB
Kog doyHKUMmM HanmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo
F4-33 Bbi6op kpuson Al Lindpa 13 paspsiga eanHunl: Beibop 321
kpueon Al1
1: Kpmeas 1 (2 Toukun, Cm. F4-14 — F4-16)
2: Kpuag 2 (2 Toukn, Cm. F4-18 — F4-21)
3: Kpuas 3 (2 Toukn, Cm. F4-23 — F4-26)
4: Kpusas 4 (4 To4kun, Cm. F6-00 — F6-07)

5: Kpueas 4 (4 Toukn, Cm. F6-08 — F6-15)
Lndpa 13 paspsga aecatkos: Beibop
KpuBon Al2

To xe, yto n gna Al1

Lndpa 13 paspsiga coteH: Beibop kprBon
Al3

To xe, yto n gna Al1

Lindopbl 13 paspsga eouHul, OecATKOB M COTEH B 3TOM NapamMeTpe WCMNonb3yTcs Ang
COOTBETCTBEHHOrO Bblbopa kpmebix Al1, Al2 1 Al3. Jllobasa n3 NATU KpMBLIX MOXET BblibUpaTbes
ansa Al1, Al2 n Al3.

KpuBas 1, kpuBas 2 1 kpuBas 3 — 3TO ABYXTOYEYUHbIe KpuBble, 3aaaHHble B rpynne F4. Kpueas 4
N KpnBasi 5 — 9TO YeTblpexToyeyHble KpuBble, 3aaHHble B rpyrne AB.

MD290 obecneunBaetr gBe knemmbl Al. [ononHutenbHaa knemma Al3 obecneunBaeTcs
OMUMOHHOM NNaTon pacLMpeEHns.

Koa cpyHKUmUK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymon4yaHuio
F4-34 Bbibop ana Al meHbLue Lincbpa 13 paspsiga eanHuL: 000
MUHMUManbHOro BXoaa 3apaHue ansa Al1 meHblle

MMHMMaNbHOIO BXoaa

0: MnHMMmanbHas BenMyYnHa
1:0,0%

Lincdbpa n3 paspsga oecsaTkos:
3apanue ansg Al2 meHbLue
MMHMMaNbHOIO BXoaa

To xe, yto n ana Al1

Lindpa 13 paspsga coteH: 3agaHve
ana Al3 MeHblle MUHUManbHOro
BXoda

To xe, yto n ana Al1

OTOT  (byHKUMOHaANbHBLIM  NapaMeTp onpedensdeT COOTBETCTBYyKLlee 3ajaHue, Korga
HanpsKeHWe aHanoroBoro BXo4a MeHbLle MUHMManbHOW BenuuuHbl. Lindpbl M3 paspsga
e[MHUL, OEeCATKOB U COTEH B 3TOM napameTpe MCMosib3ylTcsa A COOTBETCTBEHHOroO Bbibopa
kpuBbix Al1, Al2 n Al3.

Ecnn kakas-To umcppa 3agaHa Ha 0, Korga HanpsbkeHue aHanoroBoro BXo4a MeHblue
MUHUManNbLHOro BXoAda, COOTBETCTBYOLLEe 3adaHve MuHumanoHoro Bxoga (F4-14, F4-19, F4-
24).

Ecnun kakag-to uudpa 3agaHa Ha 1, korga HanpsKeHMe aHanoroBoro BXo4a MEHbLUe
MMHMManbHOro Bxoaa, cooTBeTcTByoLee 3aaaHne Al coctaBnseT 0,0%.
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Kog doyHKUMmM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymonyaHuo
F4-35 Bagepxka DI1 0,0 c—-3600,0c 0,0c
F4-36 3agepxka DI2 0,0c—-3600,0c 0,0c
F4-37 Bagepxka DI3 0,0 c—-3600,0c 0,0c

3T napameTpbl

3a0aloT BpeMdA 3adepXKKn WU3MEeHeHUA,

korga coctosiHne knemm DI

namensetcs. Cenvac MD290 nogaepxumBaeT dyHKUMIO 3aaepxkun Toneko Ha DI1, DI2 n DI3.

Kog doyHKUMmM

HanmeHoBaHue napametpa

[nanasoH 3agaHnsa

Mo ymon4yaHuo

F4-38

Bbi6op akTuBHoro pexuma DI 1

Lincdbpa n3 paspsga eguHuu:
AKTMBHbIV pexxum DI1

0: AKTVBEH BbICOKMI YPOBEHb
1: AKTUBEH HU3KNIN YPOBEHb

Lincdpa 13 paspsga oecATKOB:
AKTMBHbIV pexum DI2

To xe, yto n gna DI1

Lindbpa 13 paspsga coTeH:
AKTMBHbIV pexum DI3

To xe, yto n ana DI1

Lindbpa n3 paspsga Tbicay:
AKTMBHbI pexum D14

To xe, yto n ana DI1

Lincbpa 13 paspsiga AECATKOB ThICAY:
AKTUBHbIV pexum D15

To xe, yto n gna DI1

00000

F4-39

Beibop aktnsHOro pexuma DI 2

Lincbpa 13 paspsiga eanHumLy:
AKTMBHbIV pexum DI6

To xe, yto n gna DI1

Lincdbpa 13 paspsga oecsaTKos:
AKTUBHbIV pexum DI7

To xe, yto n gna DI1

Lincpa 13 paspsga coTeH:
AKTUBHbIV pexum DI8

To xe, yto n gna DI1

Lincbpa 13 paspsiga tbicay:
AKTMBHBbIV pexum DI9

To xe, yto n gna DI1

Lindpa 13 paspsiga AeCATKOB ThiCSY:
AKTMBHBIN pexxum DI10

0, 1 (To xe, yto u gna DI1)

00000

OTn ABa PYHKUMOHAnNbHbBIX NapamMeTpa 3a4atoT aKTUBHbIA pexxuMm knemm DI.

0: AKTMBEH BbICOKU YPOBEHb

Ecnn Ha knemmy DI nopaetca HanpsbkeHue BbICOKOro ypoBHs, curHan DI 6yget
paccMaTpuBaTbCs Kak akTUBHbIA. TO ecTb, knemma DI ctaHOBUTCA akTUBHOM, Korga oHa
coeamnHaetca ¢ COM, n HeakTMBHOWN, Korga oHa otcoeamHsaeTcsa ot COM.

1: AKTMBEH HU3KWNIA YPOBEHb

Ecnn Ha knemmy DIl nopaetca HanpsbkeHne HU3KOro ypoBHA, curHan DI 6yget
paccmaTpuBaTbCA Kak akTuBHbIA. To ecTb, knemma DI cTaHOBUTCA akTUBHOW, KOrga oHa
otcoeamHsaeTca ot COM, n HeakTuBHOMW, kKorga oHa coeanHaeTca ¢ COM.
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Kog doyHKUMmM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymonyaHuo

F4-40 Beibop curHana Bxoga Al2 0: CurHan HanpspkeHus 0

1: CurHan Toka

Al2 nogaoepXxmnBaeT BbIXO HaNpshKeHUS/TOKA, KOTOPLIN 3agaeTcs nepemblykon. Mocne 3agaHus
nepemMbIYKM BbIMNOSHUTE COOTBETCTBYHOLWEee 3agaHme B F4-40.

7.5 'pynna F5: BbixogHble KneMMbl

B crangaptHom BapmaHTe MD290 obecneumnBaeT knemmy umdposoro Beixoga (DO), knemmy
aHanorosoro Bbixoga (AO), knemmy perne n knemmy FM (nubo BbIXxo4 vMMMyrbCca BbICOKOW
CKOpOCTM, NMOO BbIXOO C OTKPbITbIM KOMNEKTopoM). Ecnu 3TM BbIXOAHbIE KNEMMbl He
yOOBMNETBOPAOT HY)XHO MCNonb3oBaTb gononHutenbHyto knemmy AO (AO2), knemmy pene
(pene 2) n knemmy DO (DO2), koTopble obecneumBatoTca nnaton pacwmpenus I/O.

Koa cpyHKUMK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuio

F5-00 Pexwum Bbixoaa knemm FM 0: Bbixog umnyneca (FMP) | O

1: Undpposon Bbixog (FMR)

Knemma FM — 310 nporpammupyemast Knemma MynbTUNIEeKCUpoBaHus, OHa UCnonb3yeTcs ans
Bblxo4a mmnynbca Bbicokon ckopoctn (FMP), ¢ makcumanbHon BbixogHon yactoton 100 klu.
PeneBaHTHble dyHKUuMn FMP — cm. F5-06. OHa mMoXeT MCnonb3oBaTbCA Takke Kak BbIXOL C
OTKpbITbIM Konnekropom (FMR).

Kog doyHKUMmM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymon4yaHuo
F5-01 Bei6op dyHkumm FMR Ot10 go 41 0
F5-02 Bei6op cdyHkumm pene (T/A-T/B-T/C) Ot10 go 41 2
F5-03 Bbi6op cyHKUMM pene nnaTbl Ot 0 po 41 0
pacwwupeHus (P/A-P/B-P/C)
F5-04 Bei6op dyHkumnm DO1 Ot10 go 41 1
F5-05 Bbibop cyHKUMM NnaTbl paclumpeHmns Ot10 go 41 4
DO2

O™ NaATb (PyHKUMOHAnNbHbLIX NapamMeTpoB BbIOMPAT YHKUUIO NATM UMEPOBbLIX BbIXOOHbIX
knemm. T/A-T/B-T/C — ato pene nnatbl ynpasnenusi, a P/A-P/B-P/C — ato pene nnatbl
pacwmpeHus /0.

PyHKUMKN BbIXOAHbIX KNEMM ONUCaHbl B criegytowen Tabnuue.

Tabnuua 7-4. ®yHKUMM BbIXOOHbLIX KIEMM

Benu- | ®dyHkuusa Onucanue
YMHa

0 Bbixona Het Kriemma He nvieeT oyHKL.

1 Xon npvBoaa nepeMeHHOM Toka Koroa mpvBOa4 nepemMeHHOM Toka HaxOmMTC B XOOOBOM pEUME U UMEEST
BbIXQOHYIO YactoTy (MOXeT OblTb HyreBoW), KeMMa, 3adaHHas A STou
hyHKLMK, OKa3bIBaETCA B nornoxeHin BKJ.

2 Bbixon ook Ecrwm npovicxommT olwmbka 1 NprvBoa NEPEMEHHOM TOKA OCTaHaRIMMBAETCS 113-3a
OLLIMOKN, KNEeMMAa, 330aHHasA Aris SToM AOYHKLMK, okasbIBaeTes B noroxkeHm BKT,

3 Bbixon FDT1 obHapyweHmrst ypoeHst | Cwm. ormcaHmre F8-19 1 F8-20.

YaCTOThI
4 HoctitHyras Yactora Cwm. onmcaHve F8-21.
5 PaboTa ¢ HyreBoi CKOPOCTHHO Korpa BbixonHas yacTora paeHa 0 BO Bpemst palboThb MpyBoaa, KNeEMMVa, 330aHHas!
(oTcyTCTBYE BLIXODA NP OCTAHOBKE) | Arist 3TOM oyHKUMIM, OKkasbIBaeTes B roriokeH BKJT. Koroa mpveon
OCTaHaBIVBAETCS, KreMMa 3a0aHHas OkasbIBaeTest B norioykeHn BbIKT.
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Benu-
yuHa

DYHKUMSA

OnucaHuve

6 [MpvocTaHoBKa ABUrATENA MPK MprBOa, NEPEMEHHOM ToKa ONMPEnEensieT YCroBke s MPMOCTaHOBKN ABUraTerd
neperpyaxe Mpv NEPEpy3ke B COOTBETCTBMM C MOPOTOM MPMOCTEHOBKA [0 BbINONTHEHMS
3aLLNTLI OT Neperpyaki. ECriv nopor nprocTaHOBKM NMPEBLILLIEH, KNEMMA, 3a0aHHast
Ora aton doyHKUMK, okasbiBaeTcs B niarioxkeHn BKTN. MNapametpbl neperpyan
[JBuvrarerisi— oM. ormcanme F9-00— FO-02.
7 [MpvocraHoBka NpyBOJA Knemwmia, 3a0aHHas aris SToi doyHKLMK, OkasbiBaeTest B ranokeHn BKIT. 3a 10 cex
NEPEMEHHONO TOKA NPV Neperpy3ke | A0 TOr, KaK MprBod, NEPEMEHHOO TOKA BbIMQIMHSET 3aLLIMTY OT Meperpy3ki.

8 [octvrHyTa 3gaaHHas BervHa Krnemma, 3a0aHHast aris STon ¢hyHKUMK, OkaabiBaeTes B noroxkeHumn BKI, korga

cHeTa BEMVMMHA CHETa SOCTUIRBET BENVMMHY, 3adaHHyto B Fb-08.

9 [HoctHyTa BblaeneHHas BenvqmHa | Knemma, 3adaHHas st 3Toin doyHKUMK, okasbiBaeTest B noriokeHm BKT, koroa

cyeTa BEMHMHA CHETA JOCTURAET BENMMMHY, 330aHHyt0 B Fb-09.

10 HoctvHyra orvHa Krnemmva, 3gaaHHasn ars 3tor chyHKUMKM, okasbiBaeTes B rnorioweHn BKTT, koroa
0BHapy»keHHas haKTVHeckas AriviHa NPeBbILLIAET BeNHVHY, 330aHHy0 B Fb-05.

11 Livkn MK 3aBepLueH Kriemma, 3apaHHas Ot 3Tov doyHKLWY, BbIOAET CUHar MMIMyrbsea LLMpiHon 250
Mc, korga ripocton [NT1K 3aBepLLaeT oayH LK.

12 [HoctHyTo cosokynHoe Bpemsa xona | Kriemma, 3gaaHHast A 9Toi coyHKLMK, okasbiBaeTest B norowern BKIT, korpa
COBOKYIHOE BpeMsi X0Oa MPMBOOA NEPEMEHHOMO ToKa MPEBbILLIAET BENMMHY,
330aHHy0 B F8-17.

13 Yacrora opaHideHa Kriemma, 3gmaHHas ana STon qoyHKLWK, okasbiBaeTes B noriokeHm BKI, korga
330aHVE YaCTOTbl MPEBbLILIBET BEPXHA WM HWKHWA MPedent Yactotbl, a
BbIXOQOHaA YacToTa NMPUBOOA NEPEMEHHOM Toka Takke OOCTURAET BEPXHEND U
HVPKHENO Npeerna.

14 MomeHT orpaHi-eH Knemwma, 3gmaHHas Ora aTon doyHKLWK, okasbiBaeTes B norokeHmn BKI, korga
MPVBOL, NEPEMEHHOM TOKA BXOOUT B PEXMM 3aLLMTLI OT CTOMOPEHMS 13-3a TOr,
YTO BbIXQOHOW MOMEHT JOCTUraET Npeaeria MOMEHTA B PEXVME CKOPOCTU.

15 "oToBHOCTL K pabote (Ready for Knemwma, 3gmaHHas Ons STon oyHKLMK, okasbiBaeTest B norokeHm BKI, korga

RUN) MPVYBOA MEPEMEHHOD Toka [OTOB AN MpuBeOeH s OBuvrarenist (MOLLHOCTD,
rogaBaeMast Ha ITaBHbIA KOHTYP M KOHTYP YIPaBIIEHUS, HOPMaribHas, OLLMOOK He
3adomKCHPOBaHO).

16 Al1>A2 Korma BxomHast ermdvHa Al1 Garblue BxodHoW BervquHbl A2, Knemwva,
330aHHas 151 3TOM CpyHKLIVK, OKabIBaETCs B noriovkeHmn BKTT.

17 [LoctirHyT BepxHUN nNpeaern yYactotsl | Korda Yactora Xoda JOCTUraeT BEpXHErD Mpederia YacToThl, Kiemma, 3g0aHHast
151 STON GOYHKLIN, OKa3bIBaETCs B nonoeHn BKTT.

18 [ocTiHyT HoKHWIA NpeaenyacTotbl | Knemma, 3adaHHas st 3Toin doyHKUMK, okasbiBaeTest B noriokeHm BKT, koroa

(BbIXOZA NPV OCTAHOBKE HET) YacToTa Xoda AOCTUraeT HKHENO Mpederia yacTotbl. CurHan okasblBaeTcs B
noroxernmn BbIKTT. B cocTosiHM OCTaHOBKA.

19 BhbIxon HeOOCTaToHHOO Krnemmva, 3gaanHasn ars 3tor chyHKUMKM, okasbiBaeTes B rnorioweHn BKT, koroa

HanpsbkeHVst NPVBOZ, NEPEMEHHOIO TOKA HAXOOWTCS! B COCTOSHUN HEAOCTATOMHOO HAMNPSHKEHVSI.

20 3amaHvie KOMMYHV KLY CM. NpOTOKOI KOMMYHMKALWI.

21 3ape3epBrpoBaHO 3ape3epB/poBaHO

2 3ape3epBrpoBaHO 3ape3epB/poBaHO

23 Pabora ¢ HyrneBow CKopoCTHO 2 Koraa BbixaoHas YactoTa paeHa 0 Bo Bpemst paboTbl MpuBOaa, Kemma, 3a0aHHas

(MvieeT BbIXOA MKW OCTaHOBKE) ona aton  doyHkMK, okasbiBaeTc B nianoxkedvn BKIL Korma npvison
OCTaHaRMVBAETCS, Kremma octaeTcst B coctosHimn BKTT,
24 [octvHyTo coBokynHoe Bpemsinon | Knemma, 3adaHHas st 3Toin doyHKUMK, okasbiBaeTest B norioxeHm BKT, koroa
HarpsPKeHVIEM COBOKYNHOE Bpemsi Mod, HampshkeHviem npveoda nepevenHoro Toka (F7-13)
MPEBLILLAET BEMHMHY, 330aHHY10 B F8-16.
25 OBHapy»KeHme YPOBHS HacToTbI Cwm. ormcarvie F8-28 n F8-29,
FDT2

26 [octHyra vactora 1 Cwm. ormcarve F8-30 F8-31.

27 JoctHyra YacTora 2 Cwm. onvicaHve F8-32nF8-33.

28 HoctHyT Tok 1 Cwm. onmcarve F8-38 1 F8-39.

29 HoctHyT Tok 2 Cwm. onmcarve F8-40n F841.

30 [JoctiHyT pacqeT no BpemMeHu M ycrosn, YTO0 OyHKLMSI pacdeTa Mo BpeMeHN aktveipoBaHa (F842 =
1), KNemma, 3a0aHHasA 4151 3TOM hyHKLWN, OKasbIBaETCA B noriovkeHmn BKI., koraa
TekylLiee Bpemsi Xoaa NpyBoaa NEPEMEHHON ToKA JOCTURAET 330aHHOM BpeMEHN
pacqeTa o BPEMEHMW.

31 Mpenen npesbiLLeHns Bxoma Al Krnemmva, 3ananHasn ans atoin chyHkUMW, okassiBaeTes B norioweHn BKTT, korga

Bxon, Al1 Gorblue BervMvHbI, 3a0aHHON B F846 (BepxHMIN Mpenen BXOOHO
HanpspkeHyst Al1), rin MeHbLLe BerMvHbI, 3a0aHHON B F845 (HvokHMIA mpeaen
BXQOHOM HanpsbkeHwst Al1).
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Benu- | ®dyHkuusa OnucaHue
YnHa
32 PopcrpoBaHe Harpy3ut Kremwva, 3g0aHHas ans ator (yHKLMK, OKasbiBaeTcs B nonokeHumn BKI. npm
MoTEPE HAPY3KA.
33 Xoz B obparHoM HarpaerneH Knemma, 3gmaHHas Oria aTon doyHKLWN, okasbiBaeTes B noriokeHmn BKI, korga
MPVBOL, NEPEMEHHOTO Toka PaboTaeT B 0OPETHOM HarpaBrieHN.
A CocTosiHMe HYNeBOro Toka Cwm. onncanne F8-28 n F8-29.
35 HocTturHyT npegen Knemma, 3apgaHHaa pgns  SToM  OYHKUMKW, OKa3biBaeTcs B
TemnepaTypsbl nonoxenunn BKI1., koraa TemnepaTypa TennooOMeHHWKa Moayns
npeobpasosatensa (F7-07) pocturaeT nopora TemnepaTypbl
moayns (F8-47).
36 MpeBbiWeHWe npegena Cwm. onncanue F8-36 n F8-37.
BbIXOAHOro TOKa
37 LOCTUrHyT HWXHMI Npeaen Knemma, 3agaHHas pgna  3ton  QYHKUMW, OKasbiBaeTcss B
YacToTbl (MMEET BbIXOZA MpK nonoxeHnn BKIJl., korga 4actota xoga [OCTUraeT HWKHEro
OCTaHOBKe) npegena 4actoTtbl. Korga npuBoa oOcCTaHaBnuBaeTcd, Kriemma
ocTaeTcs B cocTosiHum BKI1.
38 Bbixoa TpeBOXHOro curHana Koroa Ha npvBoge nepeMeHHOro Toka MPOMCXOAWUT owunbka wu
Koraa npuBoL NEepeMEHHOro Toka npogorkaeTt paborartbk, knemva
BblgaeT TPEBOXHbIN CUrHaI.
39 lNpuocTaHoBKa gsuratens Knemma, 3agaHHas pgna  3ton  QYHKUMW, OKasbiBaeTcss B
npw neperpese nonoxeHnn BKIJl., korga TemnepaTypa pgsuratenst gocturaet
BENUYUHbI, 3agaHHon B F9-58 (mopor npuocTaHOBKM ABuratens
npy neperpeee). Bbl MoxeTe npocmaTtpuBatb TemnepaTtypy
asuratens ¢ nomowbo U0-34.
40 JocTturHyTo Tekywee Bpemd Knemma, 3agaHHas pgna  3ton  QYHKUMK, OKasblBaeTcss B
paboThbl nonoxeHnn BKIl.,, korga Tekywee Bpems xoga npueBoaa
NepeMEHHOro TOKa NpeBblaeT BENMYMHY, 3agaHHyto B F8-53.
Koa cpyHKUmUK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuio
F5-06 Bei6op dyHkunm FMP OTt0p0 16 0
F5-07 Bbi6op cyHkummn AO1 Otr0p016 0
F5-08 Bei6op dpyHkummn AO2 OT10p0 16 1

[nana3oH yacToTbl Bbixoga umnynbca knemmbl FMP — ot 0,01 kl'y go F5-09 (makc. BbixogHas
yactota FMP). F5-09 gomkHa 3agaBatbes B guanasoHe ot 0,01 kl'y go 100,00 klu.

OwanasoH Bbixoga AO1 n AO2: ot 0 go 10 B unum ot 0 go 20 MA. CooTHOLIEHNS mMexay
AnanasoHamMu aHanoroBoro M UMpPOoBOro BbIXOA4OB M COOTBETCTBYHOLMMWU  PYHKUMUSMU
nepeyncneHsl B criegytowen Tabnuue.

BenuyuHa DyHKLMSA IunanasoH (cootBetctByeT 0,0% - 100,0% AnanasoHa
aHarnoroBoro BbIXo4a Unun Bbixoga nMmnynbca)

0 YacToTa xoga OT 0 0O Makc. 4acToThl

1 3apaHue 4acToThbl OT1 0 A0 MaKC. 4YacToThbl

2 BbixogHom Tok OT1 0 0O 2 X HOMUHAanbHbIN TOK ABUraTens

3 BbixogHon MOMEHT OT1 0 0O 2 X HOMUHAarbHbIN MOMEHT ABUraTens

(abcontoTHast BENMYMHA)

4 BbixogHas MOLLHOCTb Ot 0 0O 2 X HOMMHanbHas MOLLHOCTb

5 BbixogHoe HanpsikeHne O71 0 go 1,2 X HOMMHanNbHOE HanpsiKeHne npueoga
nepemMeHHOro Toka

6 Bxog nmnyneca OT1 0,01 go 50,00 kly,

7 Al1 O10p0010B

8 Al2 O1 01010 B (nnn ot 0 go 20 mA)

9 Al3 O1-1000 10 B

10 OnunHa Ot 0 0o makc. 3agaHHON OSIUHbI

11 BenununHa cuyeta Ot 0 0O MaKc. BENMMYMHbLI cYeTa
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BenuuuHa DYHKLMSA InanasoH (cootBetctByeT 0,0% - 100,0% AnanasoHa
aHaroroBoro BbIXo4a Unuv BbIxoda MMnyrnbca)
12 YctaHoBka 3agaHus no wuHe | Ot 0,0% o 100,0%
[OaHHbIX
13 CkopocTb gpuratens Ot 0 £o ckopocTu gBUraTensi, COOTBETCTBYIOLLIEN MaKC.
BbIXOOHOM YacToTe
14 BbixoaHon TOK O710,0 oo 1000,0 A
15 BbixogHoe HanpspkeHne O1 0,0 go 1000,0 B
16 BbixogHon MOMEHT OT -2 X HOMWHaNbHbLIA MOMEHT ABuraTtens Ao 2 x
(chakTnyeckas BennymHa) HOMMHanbHbIA MOMEHT ABUraTens
Koa cdoyHKumnm HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymonyaHuio
F5-09 Makc. BbixogHasi Yyactota FMP OT1 0,01 go 50,00 klMy, 50,00 kl'y,

OTOT PYHKUMOHAMbBHbLIV NapamMeTp 3a4aeT MakCUMarbHYH0 BbIXOAHYIO YacTOTy MMMyrbea, Korga
knemma FM ucnonb3yeTca Ang BbIXxo4a UMMNyrbea.

Koa cdoyHKumnm HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymonyaHuio
F5-10 KoadppuumneHTt Hynesoro cmeleHmns AO1 | OT-100,00% go 100,00% 0,0%
F5-11 KoadhdpuumneHT npupaweHms AO1 Ot -10,00 o 10,00 1,00
F5-12 KoadhdpuumneHTt Hynesoro cmetleHms AO2 | Ot -100,00% go 100,00% 0,0%
F5-13 KoadhdpuumneHT npupaweHmnss AO2 Ot -10,00 go 10,00 1,00

3T napameTpbl 06bIYHO KOPPEKTMPYET HyNEBOE CMELLEHME aHarloroBOro Bbixod4a W OLWMGKY
amnnuTyabl Bbixoaa. OHM MOryT Takke onpeaenste Tpebyemyto kpuyto AO.

Ecnn “b” npegcraesnseTt HyneBoe cMmelleHue, ‘K’ npeacraBnaeT KO3I(MUUNEHT npupalleHus,
“Y” npeactasnsier (paktudeckun Bbixog, a ‘X’ npencrtaBndeTr CTaHOapTHbIA - BbIXOA,
dakTnyecknm Bbixogom byaet: Y = kX + b.

KoadpdpunumenT Hynesoro cmewerHus 100% AO1 n AO2 cootsetctByeT 10 B (unmn 20 mA).
CTaHaapTHbIN BbIXO4, COOTHOCUMTCS C BENIMYMHOWN, COOTBETCTBYHOLLEN aHanorosomy Bbixody ot 0
£o 10 B (unun ot 0 go 20 mA) 6e3 HyneBoro CMeLLeHnst Unu KoadrUMEHT NpupaLLeHus.

Hanpumep, aHanorosbl BbIX04 NUCNOMb3yeTcs AN 3a4aHns YacToTbl U Bbl OXXuaaeTe BbiXon 8
B (unn 16 MA) npu yactoTe 0 B. Kak nokasaHo Ha WM. HWXKe, BaM HYXXHO 3aaTb CMELLEeHME Ha
80%. Ecnu oxwmpaetca Bbixog 3 B (Mnm 6 MA) npy mMakcumanbHOW 4actoTe, 3apaunTe
KoappmumeHT npupatleHms Ha -0,50.

Puc. 7-16. Bbixog 6e3 cmeLleHns unm koadduumeHTa npupatleHms (no offset or gain)

Mo offset or gain

Ya
10w = . 10w
| i20maA)
)
|
|
|
|
. i
Ov A =%

{Oma) Ktz
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Puc. 7-17. Bbixog coO cMmelleHMeM unm kodapduumMeHTOM npupalleHnsa (No HanpsiKeHU =

voltage type)

The offsst cosfficiant 100% comsaponds to 1.
Cffsetb = y-hou =¥ (when x =0)=8v it b=y, e offest coslficient s 100% = 80%

CmeweHmne b = y-kx = Y (korga x = 0)=8v

KoadhdpuumeHT cmereHmnsa 100% cootsetctByeT 10v

Korga b = 8v, koadpdurumneHT cmewwerms = (8v/10v)x 100% = 80%

k = (y-b)/x = (dpakTnyeckun Bbixoq — cMeLLeHne)/cTaHgapTHbIv Bbixod = (3v-8v)/10v = -0,5

Puc. 7-18. Bbixog co cMmeLleHneM unm koadppmumneHTom npupatleHuns (no Toky = current type)

¥ 4
100
bl 16mA, 0Hz
____________ S
i
o . X
Kz

Tre offsst coafficient 100% comssponds fo 20 ma.
ofiset b = y-hox=Y (when x = 0)= 16 MA  yngn s = 15 ma. ine ofisat cosficient =1LBE.sooer_ soe
wma

CwmewweHune b = y-kx =Y (korga x = 0)=16 MA
KoadpdpmuneHnt cmeweHms 100% cooteetctByeT 20 MA
Korga b = 16 MA, koacbduumneHT cmetteHms = (16 MA/20 mA) x 100% = 80%

k = (y-b)/x = (pakTnyeckun Bbixoq — cMeLLeHne)/cTaHgapTHbIV Bbixod = (6 MA-16 MA)/20 MA = -

Kog doyHKUMM HavmeHoBaHue napameTtpa [dwanasoH 3agaHus Mo ymonyaHuo
F5-17 3apepxka Bbixoga FMR OT10,0c no 3600,0 c 0,0c
F5-18 3apepxka Bbixoga pene 1 O1 0,0 c oo 3600,0 c 0,0c
F5-19 3apepxka Bbixoga pene 2 O1 0,0 c oo 3600,0 c 0,0c
F5-20 3apepxka Bbixoga DO1 OT10,0 c no 3600,0 c 0,0c
F5-21 3apepxka Boixoga DO2 OT10,0c no 3600,0 c 0,0c

3TN byHKUMOHamNbHbIE MapaMeTpbl 3a4alT 3aaepXKKy

Bbixoga knemm FMR, pene 1, pene 2,

DO1 1 DO2 13 n3aMeHeHns1 COCTOSAHUA 00 haKTUYECKOro BbIXo4a.
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Kog doyHKLMM

HanmeHoBaHue napametpa

[nana3soH 3agaHusa

Mo ymon4yaHuo

F5-22

Bbibop akTuBHoro pexuma DO

Lindpa ns paspsaga eanHuu;
AkTMBHbIN pexxum FMR

0: AKTuBHa NonoXxuTenbHas
noruka
1: AKTMBHa oTpuuaTenbHas
noruka

Lindpa n3 paspsga AecAaTKoB:
AKTUBHbIV pexum pene 1

To xe, yto ana FMR

Lincbpa u3 paspsiga coTeH:
AKTUBHBIN pexum pene 2

To xe, yto ana FMR

Lindopa u3 paspsiga Tbicau:
AKTUBHBIN pexum DO1

To xe, yto ana FMR

Lindpa ns paspsga gecatkos
ThiCsY: AKTUBHBIN pexum DO2

0, 1 (To xe, yto ans FMR)

00000

OTOT (PpyHKUMOHANbHbLIN NapaMeTp 3adaeT akTMBHbIM pexum knemm FMR, pene 1, pene 2, DO1

n DO2.

0: AKTMBHasa nonoxXxurternbHasa ornka

Knemma uncpoBoro Bbixoga CTaHOBUTCS akTMBHOW, Korga oHa nogkntodaetca k COM, n
HeaKTUBHOWN, Koraa oHa otcoeauHsaeTca ot COM.

1: AKTMBHas oTpuuaTenbHas noruka

Knemma undpoBoro Bbixoga CTaHOBUTCS akTMBHOW, Korga oHa otcoeaumHsietcst ot COM,
1 HeakTMBHOMW, korga oHa nogkntoyaetcsa k COM.

Kog doyHKLMM

HavmeHoBaHne napametpa

Jnana3soH 3agaHus

Mo ymon4yaHuo

F5-23

Bbibop curHana ebixoga AO1

0: curHan HanpsbkeHust
1: curHan Toka

0

AO1 noagepiXmBaeT BblXOA HanpsXXeHuna U TOKa. Bam HY>XHO Bbl6paTb CcurHan BbiXxoga 4epes
nepemMblyKy U BbIMOJTHUTL TO XKe 3adaHne B 3TOM napamMeTpe.

7.6 N'pynna F6: YnpaBneHne nycKoM/OCTaHOBKOWM

Kog doyHkumm | HanmeHoBaHue napamertpa [nanasoH 3agaHus Mo ymonyaHuo
F6-00 Pexwum nycka 0: MNpsimon nyck 0
1: MoaxsaT BpaLlatollerocs asurarens
0. Mpsimon nyck

Ecnn aktuBHOe BpeMs TOPMOXEHUS WHBbEKUMEW MOCTOSAHHOrO Toka 3ajaHo Ha 0, npusoj
nepeMeHHOro Toka 3anyckaetcsi Ans paboTbl C NyckoBOW 4acToTbl. Ecnm aktuBHOe Bpems
TOPMOXEHUA MHBbEKLUMEN MOCTOAHHOro Toka He paBHO 0, npvBo4 NepeMeHHOro Toka cHavana
BbINOMHSAET TOPMOXEHNE WMHBbEKLUMEN MOCTOSHHOIO TOKa M Janee 3anyckaeTtcs Ans paboTtbl ¢
MyCKOBOW 4acTOTbl. OTO MPUMEHMMO K CUCTEMaM C Marnon MHepuuen, rae ABuraternb, ckopee
BCero, 6yaeT BpallaTbCa Npu 3anycke.
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1. MoaxeaT BpaluatoLLeroca agsuratens

[ns nogxeaTa BpallaloLLlerocs Asuratenss nNpuBod MNEePEMEHHOro Toka pacrno3HaeT
CKOPOCTb M HanpaBneHue BpallatoLLlerocs ABuraTtensi U ganee 3anyckaeTtcs Ans paboTbl
C YacToTbl BpallaloLlerocs Asuratensl, 4TO CHWXAeT OO0 MUHMMyMa BO3OelcTBME
nogayv SHeprum Ha asuraTernsb.

MpumeHsieTcsa Ansi NOBTOPHOrO MNycka Mocne MOMEHTaNbHOrO OTKIHYEHUS MUTaHusA
Harpyskn ¢ 60nblOn MHepumen. B 3TOM NyCKOBOM peXMME HYXHO MPOBEPSTb, YTO
napameTpbl AgBuraTtens B rpynne F1 3agaHbl npaBunbHO.

Koa cpyHKUmUK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymon4yaHuio
F6-01 Pexxnm nogxearta 0: C yacToTbl OCTAHOBKM 0
BpaLlatoLlerocst aopuratens 1: C nMHenHom 4acToTbl
2: C MakcMmanbHOW 4acToThl

F6-01: 3TOT (pyHKUMOHanNbLHBIN NapamMeTp BblIGMpaeT HeobXoAWMbIA pexum Ana nogxsaTta
BpaLLaloLLeroca Asuratens B caMoe KOPOTKOe BpeMsi.

0. C yacToTbl OCTAHOBKU

OT0 0BbIYHO MCMOSb3YEMbIV PEXMUM.

1. C nuHenHom 4yacToThbl

anMeHﬂeTCﬂ OnAa nepeaanycka nocrne AnnTteribHOro OTKNiYeHna NnnTaHuaA.

2. C mMakcumanbHOW YacToThbl

[MpumeHsieTcsa K reHepupytoLen MOLLLHOCTb Harpyske.

Kog doyHKUMmM HavnmeHoBaHue napametpa [nanasoH 3agaHus Mo ymon4yaHuo
F6-02 CkopocTb nogxesara Ot 100100 20
BpaLlalLlerocs gsuraTens

F6-02: 3TOT byHKUMOHaANbHLIN nNapameTp 3adaeT CKOPOCTb MOAXBaTa Bpallarowerocs
asuratens. Yem 6onblue BenmyunHa, Tem ObicTpee noaxsat. B To xe Bpems, cnuwwkom 6onbLuas
BENMMYNHA MOXET BbI3BaTb HEHAAEXHbI NoaXBaT.

Koa cpyHKUMK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymon4yaHuio
F6-03 lMyckoBas YacToTa 070,00 oo 10,00 'y 0,00y
F6-04 Bpewms BbiaepknBaHuns O10,0cmo100,0c 0,0c
NMYyCKOBOW YacTOTbl

F6-03: 37101 (hyHKUMOHaANbHbLIM NapameTp obecnevmBaeT MOMEHT ABuraTens npu nycke. OH He
OrpaHnyeH HWXHUM npegenomM Yyactotbl. OgHako ecnu 3agaHune YacToTbl HUXKE MYyCKOBOW
4YacToTbl, NPUBOA, NEPEMEHHOIO TOKA HE 3anyCTUTCS M OCTAHETCHA B COCTOSIHUM OXUAAHUS.

F6-04: 37107 byHKUMOHanNbHLIM NapameTp TpebyeTca ans nonHoro obecnevyeHns MarHUTHOro
notoka npu nycke asuratend. OH He BKIIOYAETCsl BO BPEMS YCKOPEHUS, OQHAKO BKNOYaeTCcs BO
Bpema xoga npoctoro [MJIK. OH He okasbiBaeT BO34ENCTBUSA BO BpPeMS MNepeknoyeHnst

FWD/REV.

Mpumep 1:

3apgaHue OnwucaHue

F0-03=0 KaHanom 3agaHus 4acToTbl ABNSETCH QUCKPETHAs YCTaHOBKa 3a4aHns

F0-08 =2,00 'y, 3agaHve YyacToTbl Yepes ANCKPETHYHO YCTAHOBKY 3afj@aHus CocTaBnseT
2,00y,

F6-03 =5,00 'y [lyckoBas yactoTa paHa 5,00 'y

F6-04=20c Bpems BbigepKmMBaHWsi MyCKOBOW YacTOTbl paBHo 2,0 ¢
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B aTom npumepe nprBog NepeMeHHOro Toka OCTAeTCs B PEXMME 0XUOaHMs, a BbIxogHas
yacTtoTa pasHa 0,0 'y,

Mpumep 2:

3apaHue OnwucaHue

F0-03=0 KaHanom 3agaHus 4acToTbl ABNSAETCH QUCKPETHAs YCTaHOBKa 3a4aHns

F0-08 = 10,00 'y, 3agaHve YyacToTbl Yepes ANCKPETHYHO YCTAHOBKY 3afaHus CoCcTaBnsaeT
10,00 'y

F6-03 =5,00 'y MyckoBas yactoTa paeHa 5,00 'y

F6-04=20c Bpems BbigepXmBaHmsa NycKOBOW YacToTbl paBHO 2,0 ¢

B aTom npumepe npmBoa nepeMeHHoro Toka cHadvana yckopsietca go 5,00 I'u, a 3atem
yckopsieTca go 3agaHung yactotbl 10,00 'y nocne 2 c.

Kog doyHKLMM HanmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymon4yaHuo

F6-05 YpoBeHb TOPMOKEHMS MOCT. TOKOM 1/ o1 0% po 100% 0%

YpoBeHb MpeasapuTernsHOM
BO3OYKOEHWS

F6-06 AKIVIBHOE BPEMST TOPMOMEHIS MOCT. o1 0,0c 0o 100,0c 0,0c
TokoM 1/ AKTVBHOE Bpemst

MPEBAPVTENTEHOM BO30YKOEHMS!

F6-05 n F6-06: ®YHKUNSA TOPMOXEHUSA MOCTOAHHBIM TOKOM adbdeKTUBHA ANS NPAMOro nycka
(F6-00 = 0). OHa 06bIYHO NpUMEHSsIETCS ANA Nepesanycka Bpallatollerocs Asuratens nocne
OCTaHOBKM.

MpnBOA NepeMeHHOro Toka BbIMOMHSAET TOPMOXKEHNE NOCTOSIHHLIM TOKOM Ha OCHOBE BESTUYUHDI,
3apgaHHon B F6-05, n 3anyckaetca B paboTy nocne BpemeHn, 3agaHHoro B F6-06. Yem GonbLue
YpoBEeHb 1 TOPMOXEHUSA MNOCTOSIHHbIM TOKOM, TeM 6onbluiee ycunue TopMOXeHusa Oyaer
pocturHyto. Ecnn F6-06 3agaH Ha O, npMBog NepeMeHHOro Toka 3anyckaeTcs Hanpsimyto 6es
TOPMOXEHMS NOCTOSAHHBIM TOKOM.

ypOBeHb 1 TOPMOXEeHUA NOCTOAHHbIM TOKOM UMK ypOBEHb NpenBapuTesibHOro BO36y)K,D,eHI/IFI -
9TO NPOLUEHTbI OT crneayrLwnx AByX 0©a30BbIX BEMUNYMH.

Ecnv HOMMHanbHbIM TOK ABuratenss mMeHbwe unu paBeH 80% HOMMHANbLHOrO TOKa
npusoaa, 6asoBon BennumMHon 6yaeT HOMUHanNbHLIWM TOK ABUraTens.

Ecnn HomuHanbHbIn TOK auratens Gomnbuwe 80% HOMMHANBLHOrO TOKa MpUBOAA,
6asosou BennumHon 6yaet 80% HOMWHANBHOrO TOKa ABUraTens.

Koa cpyHKUmUK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymon4yaHuio
F6-07 Pexum yckopeHusi/zameanenusa | 0: JlnHeiHoe yckopeHue/ 0
3amenneHve

1: YckopeHwne/samennexve co
cTatuyeckon S-obpasHoi KpUBOW

F6-07: 3TOT hyHKUMOHANbLHbLIN NapameTp 3adaeT PeXuMM yCcKopeHus/3ameaneHus B npouecce
nycka 1 OCTaHOBKW NpUBOAA NEPEMEHHOIO ToKa.

0. JInnenHoe yckopeHue/3amenneHue
BbixogHast yacTtoTa Bo3pacTtaeT unu yobiBaeT IMHENHO.
3. YckopeHue/3amenneHme co cTatuieckon S-obpasHom KpMBOM
BbixogHasi yactota Bo3pacTtaeT unu ybeisaeT no S-o6pasHon KpMBOW NpU YCOBUKU, YTO

ueneepas yactora SBASETCH HEM3MEHHOW. OTOT PeXunm NpuMeHaeTCcs B cuctemax, rae
TpebyeTcs MArkun Nyck/cTon, Hanpumep, 45 NO4bEMHNKOB Uil KOHBENEPHBIX JIMHUNA.
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Kog dyHKUMn HavmeHoBaHWe napametpa [nanasoH 3agaHus Mo ymonyaHuo
F6-08 Mponopuusa BpemeHn Ot 0,0% o (100,0% - F6-09) 30,0%
HayanbHOro cermeHTa S-
0bpasHon KprBOK
F6-09 Mponopuusa BpemeHu koHeyvHoro | OT 0,0% go (100,0% - F6-08) 30,0%
cermeHTa S-obpasHol KpuBoMn

F6-08 n F6-09: OTn aBa yHKUMOHAmNbHLIX NapameTpa onpeaensoT NPOMNopLMI0 BpeMeHU
HayanbHOro CermMeHTa U KOHEYHOro CerMeHTa YCKopeHusi/3ameaneHuss S-obpasHon KpvBoWn
cooTBETCTBEHHO. OHM A0MKHbI yaosneTBopsTh ycnosuto F6-08 + F6-09 < 100,0%.

Ha nnntoctpauun Huxe t1 3agaetca F6-08, a t2 3apgaetca F6-09. KpyTusHa KpmBoKM NOCTENEHHO
BospacTtaeT B t1 1 nocteneHHo yb6uiBaeT Ao 0 B t2. KpyTM3Ha KpuBOWM OCTaeTcs HeM3MeHHOW

mexay t1 nt2, 1.e. 370 NMHENHOe ycKopeHne/3ameaneHmne.

Puc. 7-19. YckopeHue/3ameaneHune co ctatmyeckon S-obpasHon Kpnsom

BbixoaHas 4actota (Tu) |

3apaHue 4acToTbl (f) f= == == == r

: \ \ Bpewms (1)
JI- . |'";-Ilr

===

Kog doyHKUMM HavmeHoBaHWe napametpa [nanasoH 3agaHus Mo ymonyaHuo
F6-10 Pexunm octaHoBKM 0: 3ameaneHne 0o OCTAHOBKU 0
1: OcTaHoBKa Mo MHEpPLUK
F6-10: 3T0T  (pyHKUMOHANbLHLIN nNapameTp onpedenseT pexum OCTaHOBKM MpuBoda

nepemMeHHOro Toka.

0. 3ameaneHue 4o OCTaHOBKMU

Kak Tonbko BBOAMTCS KOMaHga OCTaHOBKW,

BbIXOAHYIO HaCTOTY Ha OCHOBaHUM BpeMeHn 3amMmeaneHna ao 0.

1. OcTaHoBKa Mo nHepumm

npuBoag nepemMeHHOro TOKa CHUWXaeT

Kak Tonbko BBOAWUTCA KOMaHOa OCTaHOBKW, MPUBOL, NEepPeMEeHHOro Toka HemMensieHHO
npekpawaet Bbixod. [anee agpuratenb OCTaHaBMMBAETCA MO WMHEPUMM Ha OCHOBE
MEXaHMYECKON NHEPLINN.

Kog doyHKUMM HavmeHoBaHWe napameTpa [nanasoH 3agaHus Mo ymonyaHuo
F6-11 Mopor 4acToTbl TOPMOXKEHUS Ot 0,00 Ny oo MakKc. YacToThbl 0,00 Ny,
NoCT. TOKOM 2
F6-12 Bpems 3agep>XKn TOPMOXKEHMS O10,070100,0c 0,0c
MOCT. TOKOM 2
F6-13 YpoBeHb TOPMOXKEHUSA MOCT. Ot1 0% po 100% 0%
TOKOM 2
F6-14 AKTMBHOE BPEMS. TOPMOXKEHNSA Otr0,0cmo100,0c 0,0c
NMOCT. TOKOM 2
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F6-11 — F6-14: 3Tn (pyHKLMOHanNbLHbIE NapaMeTpbl onpeaensioT PYHKUNI0 TOPMOXEHUS
NHBbEKUNEN NOCTOAHHOrO TOKa NPpU OCTaHOBKe.

F6-11: anBOﬂ, nepeMeHHOro Toka 3anyckaeTt TOpMoXXeHne NoCTOAHHbIM TOKOM, Korga 4actoTta
Xoda CHWXaeTcsa OO0 BenM4MHbl, 3aaHHON B 3TOM napameTpe, B npouecce 3amMenneHuna Ao
OCTaHOBKMW.

F6-12: Korga yactota xoga CHwxXaeTcs 40 BENUYMHbLI, 3agaHHomn B F6-11, npuBog, nepeMeHHOoro
TOKa OCTaHaBNMBaEeT BbIXOA Ha BPeMs U Janee 3anyckaeT TOPMOXEHWE NOCTOSHHbIM TOKOM.
OT0 npenoTBpallaeT BO3HUKHOBEHUE OLUMOKKM, HAaNpUMep, MPEBbLILLEHNST TOKa, KOTOPOE MOXET
ObITb BbI3BAHO NPSAMbIM TOPMOXEHNEM NOCTOSIHHLIM TOKOM Ha BbICOKOW CKOPOCTMW.

F6-13: YkasbiBaeT Ha BbIXOOAHOW TOK MPU TOPMOXEHMWU MOCTOSIHHLIM TOKOM W dABNsSieTcs
NMPOLEHTHON BENMWYMHOM HOMMHANbLHOrO ToKa Asuratend. Yem 6Gonble BenvynHa 3TOro
3ajaHund, Tem nyydlnMnh OOCTUraeTcsl pes3ynbTaT TOPMOXEHUSI MOCTOSHHBIM TOKOM, OLHaKo
ABuraTenb 1 NPUBOA NOCTOSHHOIO TOKa NeperpesatTcs Npu aToM BornbLue.

F6-14: Ecnu 3agaHo Ha 0, TOpMOXXEHME MOCTOSAHHLIM TOKOM AeaKTUBUPYETCS.

Puc. 7-20. Cxema (pyHKLMM TOPMOXKEHNSA NOCTOAHHLIM TOKOM MPU OCTaHOBKe

R |
BbixogHas
yacrtora (I'u)
/ \
'] %
Mopor yacToTbl ra
TOPMOXEHHSA 2 S
MHBbeKLMel NoCT. Toka ! i -
! 1 Bpewms (t)
JdhdpekTusHasn § . !
BeNMYUHA BbIXOAHOTO . |
HanpsxeHus | Bpems 3apepxkm 2
i TOPMOXeEHUS
i MHbeKUMeil NOCT. ToKa
| \ )
YpoBeHb 2 i/ O
TOPMOKEHMUA |oemcvommabonadcimceimciicicccccaee ....\;; ..... —
MHBbeKuMen NoCT. Toka ! f’ ]
|/
|r h‘
Bpewms (t)
—
Komanga XOf AKTUBHOe Bpems 2
TOPMOXEHUSA
MHBbeKuMeNn NoCT. Toka
Kog doyHKUMM HanmeHoBaHue napameTtpa [nana3soH 3agaHuda Mo ymon4yaHuo
F6-15 PacxogHoe cooTHOLEeHne Ot 0% po 100% 100%
TOPMOXEeHUsA

F6-15: Ota (byHKUMA addhekTMBHaA ANS NpuBOAA MEPEMEHHOrO ToKa TONMbKO C BHYTPEHHUM
TOPMO3HbIM ycTponcTBOM. OHa perynupyeTt KoapuUNEHT 3arpy3km yCTpOMCTBa TOPMOXKEHMS.
Uem Gonblie BenuvyuHa, TEM Nydwuve pesynbTaTbl TOPMOXeHus 6yayT AocTurHyTel. OgHako
cnvwkom 6onblioe 3agaHne Bbl30BET BonbLume konebaHusa Hanps»KeHUs LUNHBI.

Koa cdoyHKumnm HanmeHoBaHue napameTtpa [nanasoH 3agaHus Mo ymonyaHuo

F6-18 [Mpepen Toka noaxsarta OT1 30% no 200% 100%
BpallatoLLerocs asmraTens
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F6-18: OrpaHnuymBaeT TOK BO BpeMs NpoLecca noaxeaTa BpalllaloLLerocs agpurartens.

Kog doyHKLMM HavnmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymonyaHuo
F6-21 Bpewms pasmarHnuneaHus O10,0cpmob5,0c 10c

Ha obmoTkax poTopa B Te4YeHMe KOPOTKOrO BPEMEHU COXPaHSIeTCS OCTaTOYHbIA MarHeTu3m
BCAKWI pa3s, Korga OBuraTenlb OCTaHaBnMBaeTCcs NO MHEpUUM UMW OCTaHaBnMBaeTcs U3-3a
BO3HUKHOBEHMS OWWMOKA. OCTaTOYHbIA MarHeTM3Mm 3aTyxaeT B COOTBETCTBMM C KOHCTaHTOM
BpeMeHn poTopa. Ecnu aeuratenb nepesanyckaeTcsi B T€YEHME KOPOTKOro BPEMEHWU nocrie
OCTaHOBKM, MOXET MPOU30NTU NEPEen3tbITOK ToKa.

7.7 'pynna F7: PaboTta ¢ knaBuaTypbl U CBETOANOAHbLIN AUCTINEN

Kon cbyHKLMm

HaumeHoBaHne Mo
[nanasoH 3agaHus
napameTpa YMONYaHuo

F7-01

Bbi6op dyHKUMK 0: AeaktmBauus MF.K 0
knasuwun MF.K 1: NepekntoyeHne mexay ynpasneHuem ¢
KnaBmaTypbl U AUCTAHUMOHHBIM yrpaBrieHnem
(ynpaBneHuem c KNneMMHUKa 1 Yepes LUNHY
OaHHbIX)

2: MepeknoyeHne mexay Xxooom Bnepea v
peBepcom

3: Nopaya Ton4ykamu Bnepeq

4: MNopgaya Ton4ykamu B 06paTHOM HanpaBneHun

F7-01:

OTOT hyHKUMOHanNbHbIM NapameTp 3agaeT yHkumio knasmwmn MF.K.

[eakTtuBauus knasuwm MF.K
Knasuwa MF.K He nmeeT cyHKLMN.

MepeknioyeHne Mexay ynpaBreHVeMm C KnaBuaTypbl M AWCTaHUMOHHbLIM YrpaBneHUem
(ynpaBneHueM c KneMMHMKa U Yepes LWMHY AaHHbIX)

Bbl MOXeTe nepekntoyaTbCsl C UCTOYHMKA KOMaHAbl Ha yrnpaBrieHue ¢ knaeuatypbl. Ecrm
WCTOYHMKOM KOMaHbl SBNSETCS KnaBuaTypa, 3Ta KnaBulla HeaKTUBHA.

MepekntoveHne mexay XoaoM Brepen u peBepcom
Bbl MOXXeTe M3MeHATb HanpasreHne 3agaHna 4acTtoThl ¢ noMoubio knasuwm MF.K. OHa
aKTMBHa TONbKO, KOrga UCTOYHMKOM KOMaHAbl ABMASETCA KnaBmaTypa.

MNogaya Tonykamu Bnepen
Bbl MoXeTe BbINnonHATE nogady tonykamu snepeq (FJOG) ¢ nomouybto knasuwm MF K.

Mogaya Tonuykamu B 06paTHOM HanpasneHum
Bbl MOXeTe BbLINOMHATL Nodadvy Tonydkamu B obpaTHoM HanpaeneHun (RJOG) c
nomoulbto knasuwn MF.K.

Kon cbyHKLMm HanmeHoBaHue napameTpa [nanasoH 3apaHunsa

Mo
yMon4yaHuto

F7-02

®yHkuma knasuwmn STOP/RESET 0: ®yHKLMA OCTaHOBKM 1
aKTMBMPYETCS TOMbKO B peXnMe
ynpaerneHusi ¢ KnaemaTtypbl

1: OYHKLMA OCTAHOBKM
aKTMBMpyeTcs B Niobom paboyem
pexvnme

F7-02:

OTOT (hyHKLUMOHarnNbHbIN NapameTp 3agaeT dyHkuuio knaeuwm STOP/RESET.
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Kon cbyHKLMm

HanmeHoBaHune
napamertpa

[nanasoH 3apaHunsa

Mo ymon4yaHuto

F7-03

MapameTpbl paboTbi 1
Ha gucnnee

0000 — FFFF

1F

76/ 5|43)|2

Pab6ouas yactota 1 (I'y)

3apaHvie vactoTbl (I'y)
HanpsikeHue Ha WwuHe
BbixogHoe HanpshkeHne

BbixogHoi Tok (A)

BbIxogHas MoLwHoCTb (KBT)
BbixogHon MoMeHT (%)
CocTosiHue DI

|15|14|13 1z|11|1n 9|a|

CocrosiHne DO

Hanpskenne All (B)
HanpskeHne Al2 (B)
Hanpsokenne Al3 (B)
BenuunHa cueta
BennunHa onuHol
CkopoCTb Harpysku
3apanue ML

Ecnu napameTp Hy)XHO BOCNpoM3BOAUTL BO BpeMS Xo4a, 3agaTb COOTBETCTBYHOWMUN 6UT Ha 1, a

F7-03 sapatb

B LWecCTtHaguaTtepn4Hom

OKBMBAJlEHTEe.

F7-04

MapameTpbl paboTbl 2
Ha gucnnee

0000 - FFFF

0

7T|6|5|4]3)|2

O6partHoe Bo3aeicteme MAL

Cocrostue MNK

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

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

151413 12| 1

10

TNuHeitHas ckopocTb

TekyLLee BpeMs BKIHOUEHUS (4)
TekyLuee Bpems paboTbl (MUH)
3apanve nmnynbca (M)

3agaHue no WKHe JaHHbIX
3ape3epBupoBaHo
Bocnp. rnasHoi YactoTbl X(I'L)

Bocnp. BcrnomoraTensHom
yactotbl Y (I'y)

Ecnn napameTp Hy>XHO BOCMPOM3BOAUTL BO BpeEMS X04a, 3a4aTbh COOTBETCTBYOWMI BuTt Ha 1, a
F7-04 3apaTb B WecTHagLaTEPUIHOM IKBUBASIEHTE.
F7-03 u F7-04: Bol MOXeTe 3agaTb Makcumym 32 napameTpa, KOTopble MOXHO npocmMaTpuBaTb
BO BpeMs xofa npuBoga B COOTBETCTBMM C OBOUYHLIMU BUTaMm aTMX OBYX MapameTpoB.

BocnpownsseneHne HaunHaeTesi ¢ camoro HukHero 6uta F7-03.
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Kon cbyHKLMm Hanmetosatne [nana3soH 3agaHud Mo ymonyaHuio
napametpa
0000 - FFFF 33

T|6|5(4(3[2|1]|0

3apaHue vactothl (L)

Hanpsix-e Ha wwHe (B)
CocrosHue DI
CocrosHne DO

Hanpsxenne All (B)

Hanpsixenne Al2 (B)
MapameTpbl HanpsikeHne Al3 (B)

F7-05 OCTaHOBKM Ha BennunHa cyeta
aucnnee

|1_5|14|13|12|11|10|5f|3|

BennunHa anuHol
CocrosHue MK
CkopoCTb Harpysku
3apanue M0

3apanue umnynbca (M)

3apesepBupoBaHo
3apesepBupoBaHo
3ape3epBMpoBaHoO

Ecnn napameTp HYXHO  BOCMPOM3BOOMTb B  COCTOSHWW  OCT@HOBKW,  YCTaHOBUTE
COOTBETCTBYOWMA BUT Ha 1 1 3aganTe F7-05 B WwecTHagUuaTepMyHOM SKBMBASIEHTE.

Mo
Kog, doyHKUMM HanmeHoBaHune napametpa [nana3soH 3agaHus YMOMYaHMIO
F7-06 KoadhdumumneHT BocnponsseaeHuns OT1 0,0001 go 6,5000 1,0000
CKOpPOCTM Harpysku

F7-06: O3TOT byHKUMOHaNbHLIN NapameTp perynupyet COOTBETCTBME COOTHOLUEHUS Mexay
BbIXOAHOM YacTOTOW NpUBOAA NEPEMEHHOro ToKa U CKOPOCTbI0 Harpy3ku. bonee nogpobHo cm.
onucaHue F7-12.

Kog doyHKUMn HanmeHoBaHue napameTtpa [nana3soH 3agaHud Mo
YMON4YaHUIo
F7-07 TemnepaTtypa TeNI00OMEHHMKa Ot 0,0°C po 100,0°C -
Moayns npeobpasoBartensi

F7-07: 3T0T pyHKUMOHaANbHLIN NapameTp Bocnpou3sBoaut TemnepaTypy BTU3 mogyns
npeobpasosartens. BenuuvHa 3awmTtel oT neperpesa 6TU3 moayns npeobpasoBaTensa moxet
pas3nuyaTbCa AnS pa3HbIX MOAenen.

Mo

Ko HKLMN HaumeHoBaHve napametpa nanasoH 3agaHus
A YHKL p p A hat YMORUSHMID

F7-09 CoBokynHoe BpeMsi paboTbl OT1 00655354 -

F7-09: 3T0T yHKUMOHamMNbHbIM NapameTp BOCMPOU3BOAMT COBOKYMHOE BPEMsS XOA4a npuBoaa
nepemMeHHOoro Toka. [locne Toro kak COBOKYNHoe BpeMsi XoAa AOCTUraeT BENNYMHbI, 3a4aHHON B
F8-17, knemma uudpoBOro BbiIxoAa, 3afaHHaa ans yHKkumMmM 12, okasblBaeTcsl B COCTOSIHUM
BKI1.
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Kop doyHKLMM HanmeHoBaHue napametpa [nana3oH 3agaHus Mo
YMOMYaHuto
F7-10 SN npogykta - -
F7-11 Bepcus nporpammHoro - -
obecneyeHus
F7-12 KonuuyectBo 3HakoB nocrie 3anaton | LUndpa eguHuy: Yucno 3HakoB 1
Ans otobpaxkeHust CKOpoCcTU nocrie 3ansaton U0-14
Harpysku 0: 0 3HakoB nocrne 3ansaToun

1: 1 3Hak nocne 3ansaTomn

2: 2 3HakKa nocne 3ansTon

3: 3 3Haka nocne 3ansaTomn
Lndpa gecarkos: Ymcno 3aHakos
nocne 3anaton U0-19/ U0-20

1: 1 3HaK nocne 3ansaTomn

2: 2 3HaKa nocrne 3ansTomn

F7-12: 3TOT (pyHKUMOHAnNbHbLIA nNapameTp 3adaeT KONMYEeCTBO 3HAKOB MNoOcre 3andTton Ang
BOCMNPOU3BEOEHNSA CKOPOCTU Harpysku. Huxke gaetcsa npumep, pasbACHALWNIA, Kak paccunTaTb
CKOPOCTb Harpysku.

Mpegnonoxum, 4to F7-06 (KoadhduumeHT BOoCnpom3BeLeHNst CKOPOCTM Harpysku) paseH 2,000,
a F7-12 paBeH 2 (aBa 3Haka nocrne 3ansaton). Korga yactota xoga npvMBoga nepemMeHHoro Toka
paBHa 40,00 lu, ckopocTb Harpy3ku pasHa 40,00 x 2,000 = 80,00 (BocnpousBegeHve ABYX
3HaKOB nocrne 3ansiTon).

Ecnn npuBOoOg nepemMeHHOro Toka B COCTOSIHUM OCTaHOBKM, BOCMPOM3BEOAEHWE CKOPOCTMU
Harpysku — 3T0 CKOPOCTb, COOTBETCTBYIOLLAA 3a4aHuo YacToTbl. Ecnv 3agaHme 4yacToTbl paBHO
50,00 Ty, ckopoCTb Harpys3km B COCTOsiHMM oOcTaHoBkM paBHa 50,00 x 2,000 = 100,00
(BOCNpoOm3BeaeHne AByX 3HAKOB NOCIE 3ansTon).

Mo
Kop, doyHKLMm HanmeHoBaHue napametpa [nanasoH 3agaHus YMOMYaHMIO
F7-13 CoBokynHoe Bpemsi noj Ot 0 go 655354 -
HanpskeHnem

F7-13: 3TOT dbyHKUMOHAnNbHbBIA nNapameTp BOCMPOU3BOAUT COBOKYNHOE BpeMs npebbiBaHUSA
npmBoda NepemMeHHOro Toka nog HanpsbkeHWem C ero nocrtaBku. locrne Toro kak COBOKYMHOE
BpeMsi OOCTUraeT BeNnuyuHbl, 3agaHHon B F8-17, knemma umdpoBOro Bbixoga, 3agaHHas ons
dyHKUMK 24, oKa3blBaeTCca B cOCTosiHUM BKJ1.

Mo

Ko, HKUWNN HanmeHoBaHue napameTpa nana3oH 3agaHusa
A PyHKL P P A A yMONYaHMIo

F7-14 CoBokynHoe notpebnenue sHeprun | OT 0 go 65535 kBT 4 -

F7-14: 3TOT byHKUMOHAmNbHbLIA napamMeTp BOCMPOM3BOAUT COBOKYNMHOE KOMUYECTBO 3HEepruw,
noTpebneHHoOM NPMBOAOM NEPEMEHHOrO TOKa MO HacTosLLee BpeMs.

Mo
Kop, doyHKLMmM HanmeHoBaHue napametpa [nana3oH 3agaHus YMOMYAHMIO
F7-15 Bepcusa nporpammbl BpEMEHHOTO - -
NCMNOSHEHNS
F7-16 Bepcusa nporpammbl BpemMeHHoM - -
dyHKUNN
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7.8 'pynna F8: BcnomoratenbHble hyHKLUMU

Kop, doyHKLMmM H?—Q;Z;%i?;”e [nana3oH 3agaHuns M onT;Hmo
F8-00 3apaHue YacToTbl Xoaa Ot 0,00 Ny oo Makc. YacToThl 2,00y,
Ton4Yykamm
F8-01 Bpems yckopeHust xoaa O10,0 c B0 6500,0 c 20,0c
Ton4ykamu
F8-02 Bpewms 3amegnenunsa xoga | Ot 0,0 c go 6500,0 ¢ 20,0c
Ton4ykamm

F8-00 — F8-02: 31K Tpu hyHKUNOHANbHbIX NapamMeTpa onpenensoT 3ajaHne 4acTtoTbl, BpeMs
YCKOPEHNA N BpeMs 3ameneHns ans xoga Tonvykamu npmeoga.

B pexume xoga Tonykamu F6-00 gomkeH GbiTb 3agaH Ha 0 (npsamon 3anyck), a F6-10 gormkeH
6bITb 3aaaH Ha 0 (3ameaneHne 4o OCTaHOBKM).

Koa cpyHKUMK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuo

F8-03 Bpems yckopeHus 2 O10,0cpo6500,0c B 3aBucumocti ot
moaenu

F8-04 Bpewmsi 3amegneHunsa 2 O10,0cno6500,0c B 3aBucumocti ot
moaenu

F8-05 Bpewms yckopenus 3 O10,0 c po 6500,0 c B 3aBucumocty ot
moaenu

F8-06 Bpewms 3amennenuns 3 OT10,0c n06500,0c B saBucumocty ot
moaenu

F8-07 Bpems yckopeHus 4 O10,0cno6500,0c B 3aBucumocti ot
moaenu

F8-08 Bpewms 3amegnexunsa 4 O10,0cpo6500,0c B 3aBucumocti ot
moaenu

F8-03 — F8-08: 3Tn (pyHKUMOHanNbHbIE NapameTpbl onpeaensoT ApyrMe Tpu rpynnbl BpeMeHn
yckopeHusi/ 3ameaneHus. OHun ungeHTudHbel FO-17 n FO-18, koTopble onpenensaT nepsByto
rpynny BpEMEeHWU yCKOpeHusi/3amenneHms.

Bbl MOXeTe nepeknoyaTbCs ¢ O4HOW rpynmnbl HA APYryto cpeau BCex YeTbIpex rpynn BpemMeHu
yCcKopeHus/ 3amefneHuns. 4yeped KombuHaumm coctosHus knemm DI. Bonee nogpoGHo cwm.
onucaHve F4-01 — F4-05.

Koa cpyHKUMK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuo
F8-09 Cka4ok yacTtoThl 1 Ot 0,00 Ny go makc. yactotsl | 0,00 Ny
F8-10 Cka4ok 4yacToTbl 2 OT1 0,00 Ny go makc. yactotbl | 0,00 Iy,
F8-11 [nanasoH ckadka 4YacToThl OT1 0,00 Ny go makc. yactotbl | 0,00 Iy

F8-09 — F8-11: ®yHKUMA cKayka 4YacTOTbl MO3BOSISIET MPUMBOLY NEPEMEHHOro Toka msberaTb
TOYKM MeXaHMYecKoro pesoHaHca Harpysku. MD290 moxHO 3agaBaTbe C ABYMS OTAESbHbIMU
yactotamn. Ecnu o6e 3agaHbl Ha 0, PYHKLUMS CKadka 4acToThbl JeaKTUBUPYeETCS.
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Puc. 7-21. ®yHKUMS ckayka 4acToThbl

'y
BbixoaHas yacrota (") s

3

[lnana3oH ckayka 4acToThl
1 [vana3oH ckauka 4acToTbl

Ckayok yacTothl 2 |

CKayoK 4acToTbl 1 1 ] 4 __nana3oH ckayka 4acToTbl
nVlal'la:!OH CKa4Ka 4acCToTbl

“ * Bpems
Kog doyHKUMM HavnmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuto
F8-12 Bpemsi 30HbI HEYYBCTBUTEIBHOCTHU OT10,0c po 3000,0 c 0,0c
BpalleHus Bnepen / Hasag

F8-12: 3101 dhyHKUMOHanNbHbIM NapameTp 3agaeT Bpems Bbixoga 0 'y npu nepexoge mexay
XOOO0M Brnepes 1 pesepcomM npueoga nepemMeHHoro Toka.

Puc. 7-22. BpeMsi MepTBOM 30HbI NPU NepeknioYeHn Mexay Xo4oM Bnepes n pesepcom

1
BbixoaHas yacroTa (I'u) 1

Xona Bnepen

k|

h
1
5
h

\ Iy
| S

| | I,
I /
i i | .

| |

—* = PeBepc
Bpems mepTBOIA 30HbI

Kog doyHKUMM HanmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymonyaHuo

F8-13 Beibop xona B obpatHom HanpasneHun | 0, 1 0

F8-13: 3T0T dyHKUMOHamNbHLIM NapameTp onpefenseT, paspeweH num xog B obpaTHOM
HanpasneHun (pesepc). Tam, rae peBepc 3anpeLleH, yCTaHOBUTb 3TOT napameTp Ha 1.

Kog doyHKUMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa Mo
YMOJI4YaHMIO
F8-14 Pexum xopa, korga 3agaHue 0: PaboTa Ha HWwkHeM npegene 0
4YaCTOTbl HIDKE HWDKHEro npeaena YacToThl
Y4acToThl 1: CTon
2: PaboTa ¢ HyneBoWn CKOPOCTbIO

F8-14: OTOT (pyHKUMOHanNbLHLIM NapaMeTp 3adaeT pexum paboTbl NpuBoAa, Korda 3agaHue
4YacCTOTbl HUXe HWXKHEro npefena 4acToThl.

= 153%




aerocompressors.ru

PykoBOZCTBO MO 3KcnnyaTaumm
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Kog doyHKLMM

HavmeHoBaHne napametpa

[nana3soH 3agaHusa

Mo ymon4yaHuo

F8-15

CKOpOCTb HaKIoHa

OT1 0,00 oo 10,00 Ny,

0,00 'y

F8-15: ®yHKUMSI perynupoBaHusi HaKNoHa HanpaBrneHa Ha ypaBHOBELLUMBAHUE YPOBHS Harpysku
HECKOINbKMX ABUraTernen, KoTopble NPUBOASIT OOHY U Ty XKe Harpysky.

BbixogHas yactoTa npueoga nepemMeHHOro Toka ymeHbLlaeTcA no Mepe yYMeHbLLUEeHUA Harpy3ku.
Takum o6pa30M, YPOBEHb Harpys3ku pasuratena CHWXaeTCd Mnpu YyMeHbLUeHUN BbIXOAHOWN

4acTOTbl ANnA AaHHOro ABuratend, peanni3ya ypaBHOBELLMBaAHNE YPOBHA HaArpy3Kku.

Koa cpyHKUMK

HanmeHoBaHue napameTpa

[vanasoH 3agaHus

Mo ymon4yaHuo

F8-16

[Mopor cCOBOKYNHOro BpeMeHu rnoj
HanpshkeHnem

OT10 10065535y

Oy

F8-16: Ecnun coBokynHoe BpemMsa nof HanpskeHmeM (F7-13) gocturaet BenvYuHbI, 3a4aHHON B
3TOM napameTpe, Knemma UudpoBOro Bbixoda, 3agaHHas ana dyHKuuMn 24, okasbiBaeTcs B

cocTtosaHuu BKI1.

Hanpuwmep,

YTOObI

NpMBO4 NEpPeMEHHOro TOKa MoOr BblgaTb coobuieHne Err29,

korga

COBOKYMHOe BpeMmsi nog, HanpsbkeHmem gocturaet 100 yacos, BbINOMHUTL CrieayroLLme 3agaHus:

3apaHue OnncaHue
A1-00 =44 MpuceoeHune VDI yHKUMM owmnbkm 1, onpegensiemMon nonb3oBaTenem
A1-05 = 0000 AktusHoe coctosiHue VDI1 — n3 VDO1
A1-11=24 MpuceoeHue VDO1 pyHKLMM JOCTUTHYTOro BPEMEHW MO HanNpsXXeHneMm
F8-16 = 100 3agaHve nopora COBOKYMHOro BpeMeHu nof HanpsxxeHmem Ha 100 yacoB
Kog doyHKLMM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymon4yaHuo
F8-17 [Mopor COBOKYMHOro BpeEMEHM xoaa OT1 00655354 Oy

F8-17: Ecnn coBokynHoe Bpemsi xoga (F7-09) gocturaeT BenuuMHbI, 3a4aHHOW B 3TOM
napameTpe, Krnemma UuudpoBOro BbIXOOa, 3adaHHad And dQyHKuum 12, okasbiBaeTcd B

cocTtosaHuu BKIJ1.

Koa cpyHKUmUK

HanmeHoBaHue napameTpa

[vanasoH 3agaHus

Mo ymon4yaHuio

F8-18

Bbi6op 3awmThl 3anycka

0: AKTMBUpPOBaH
1: JeakTmBnpoBaH

0

F8-18: 3TOT (hyHKUMOHANbHbIN NapaMeTp onpenensieT, akTMBMpPOBaHa N 3alMTta npu 3anycke
npuBoga. Ecnn takaa 3awmta aktmBupoBaHa (F8-18 = 1), npuBog nepemeHHOro Toka He
pearupyeT Ha komaHay RUN, To ecTb umeeT MecTo BXOA Mpu nogade nutaHusa unm copoc
ownbkn. ITO nomoraeT usbexatb HEHY)KHOW paboTbl ABuratensd npu nogade nNUTaHUs UK

cbpoce owmnbku.

ﬂpMBou nepeMeHHOro Toka OTKIo4aeT beHKLI,VII'O 3alwnTbl Npu 3anycke, Kkoraa Bbl OTMEHAETe

komaHgy RUN.

Kog doyHKLMM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymon4yaHuo
F8-19 O6HapyxeHune 4acToTbl, ypoBEeHb 1 Ot 0,00 oo makc. 4acToThI 50,00 Iy
F8-20 'McTepesnc obHapyXeHnst 4YacToThl, 01 0,0% o 100,0% 5,0%
ypOBeHb 1

F8-19 n F8-20: 3Tn aBa hyHKUMOHaNbHbIX NapaMeTpa 3agatoT obHapyXeHMne 4YacToThl, KoTopasi
MOXeT ObITb NPUCBOEHa Knemmam LmdpoBOro Bbixoaa.
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F8-19: 3apaeT ypoBeHb 06HapyxeHusa pyHKkuumn 3 umdposBoro Beixoda. Korga yactota xoga
npueoda npeBbllaeT YpoBeHb OOHApPYXeHMs, Knemma LmMdpoBOro Beixoda, 3agaHHasa ans
dyHKUMM 3, OKasbiBaeTca B cocTosHUU BKIJI.

F8-20: 3agaeT ypoBeHb ructepesnca angd yHKLMM oBHapyXeHUsa 4acToTbl. OTO NPOLEHTHas
BENMYMHA rMcTepesmnca 4acTtoTbl OTHOCUTENBbHO YPOBHSA O6HapyXeHus YactoTbl (F8-19).

Puc. 7-23. ®yHKuna obHapyxeHus 4acToThbl

BbixoaHas yactoTa ('u)

¥

YpoBeHb 06HapyxeHusi
4acToThl ¥

-

i Tucrepesnc YacToTbl

T
P =F8-19 x F8-20

CurHan o6HapyxeHus & i Bpewms (1)

yacrotbl (DO, pene) |
Ok
Bpth;_l (1)
Kog doyHKUMM HavnmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo
F8-21 LLnpnHa oBGHapyxeHus 3agaHnst Ot 0,0 go 100,0% 0,0%

4YacTOThbl

F8-21: 31oT byHKUMOHaANbHbLIN NapameTp 3agaeT WUPUHY OBHapyXeHWUs 3agaHus 4acToTbl.
OTO NpoUEeHTHasa BENMYMHA OTHOCUMTENBHO MakcumarbHOW YacToTbl. Korga BbixogHas yactoTa
npueoda LOCTUraeT LUMPUHBI, Krnemma uuMdpoBOro BbIXxoAa, 3agaHHas ans dyHkumm 4,
OKasblBaeTcs B cocTosiHum BKIJ1.

Puc. 7-24. lLinpnHa obHapyXeHnst AOCTUrHYTON 4acTOThI

BbixoaHas yactota (M'u) & —_—
r "'.‘.
3apaHue YacToThl f‘; T !

)-’ ] [ [ S L S
o 1 =4 — LLinpuHa oGHapyxeHus

/] |

Co :
1 1 |
P i
o i

c . — 1 -
UrHan AoCTUrHyTON [t oo
yactoru & 1 ! . Bpema(t)

1 1 1
P i
P |
Lo !
P Lo
- P
:DNi |ON;

Y
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PykoBOACTBO N0 aKcnyaTaunm maea 7. OnucaHne dyHKUMOHaNbHbIX KOAO0B
Kog dyHKUMn HavmeHoBaHue napameTtpa [dwanasoH 3agaHus Mo ymonyaHuo
F8-22 Bbibop ckayka 4acToTbl BO BpeEMS 0: AkTuBMpoOBaH 1
ycKopeHus/3ameaneHus 1: JeaktnBnposaH

F8-22: 3T0T byHKUMOHANbHLIN NapaMeTp onpeaensieT, akTMBUPOBaH I CKa4oOK 4acToTbl BO
Bpems yckopeHusi/3ameaneHus. Ecnu oH akTMBMpOBaH, 4YacTtoTa Xo[4a HaxoauTcs B npepenax
AvanasoHa ckadka, U NpMBOJ NepeMeHHOro ToKa «nepeckakvMBaeT» AnanasoH cKadka.

Puc. 7-25. Ckayok 4acToTbl BO BpeMS yCKOPEeHWs/3ameaneHmns

A
BbixoaHas yactota ()

[lmana3oH cka4ka 4acToTbl
[lmana3oH cka4ka 4acToTbl

CKauok 4acToTbl 2

[lmana3oH ckayka 4acToTbl

" Omana3oH ckauka 4acToTbl
CKay4ok yacToTbl 1

»Bpems
Kog doyHKUMK HavnmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymonyaHuo
F8-25 Touyka 4yacToTbl AN NePEKITYEHNS OT1 0,00 Ny go makc. yactotbl | 0,00 Ny

BpeMeHN yckopeHus 1 1 BpemeHu
YCKOpEeHUsi 2

F8-26 Touka 4acToThbl A48 NEePEKOYEHNS Ot 0,00 Iy go makc. yactotel | 0,00 Ny
BpeMeHu 3amennieHns 1 n BpeMeHu
3amennieHns 2

F8-25 n F8-26: Otv pgBa dyHKUMOHaNbHbLIX NapamMeTpa onpefensiT BblbOp BpemeHu
ycKopeHus/ 3amenneHms. Jta yHKUMA akTMBHAsA TOMbKO TorAda, korga BolbpaH gBuratens 1, a
BPEMs yCKOpeHUsl/ 3aMeaineHns He nepekniovaeTcs Yepes BHELWHIo krnemmy DI.

Bo Bpems yckopeHusi, ecnv 4actota xoga MeHbwe F8-25, BbibpaeTca Bpems ycKkopeHus 2.
Ecnu oHo 6onblie F8-25, BoibnpaeTcsa BpemMs yckopeHus 1.

Bo Bpemsi 3amennieHust, ecnun YacTtoTa xoga 6onblue F8-26, BbiOMpaeTca BpeMs 3amenneHns 1.
Ecnu oHo meHblue F8-26, BbibnpaeTcsa BpeMsa 3amenneHus 2.

Puc. 7-26. lNepeknioyeHne Mexay BpEMEHEM YCKOPEHUSI U BpEMEHEM 3aMe1eHNs
Onstput frequency (Hz) | BbixopHas yacTtota ()

Frequency reference 3agaHue 4acToThl
F8-25
Fa.26 b=
Bpoems (1)
Bpems yckopeHus 1 ,Bﬁﬂghliim Bpems 3amepnexus 2
y  ftime 2
L 1
I
Acceleration DecBpems yckopenus 2 Bpems 3amepnenus 1
i |

- 156 -




aerocompressors.ru

PyKOBOﬂ,CTBO Nno aKcnyaraunn
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Koa cdoyHKumnm

HanmeHoBaHue napamMmeTpa

[ranasoH 3agaHus

Mo ymonyaHuo

F8-27

Bbibop npegnoyTuTEnsLHOro Xo4a
TONYKaMU C KNEMMHUKa

0: AkTuBMpoOBaH
1: JeaktnBnpoBaH

0

F8-27: 3T0T CyHKUMOHanNbHLIN NapamMeTp onpegensieT BblOOpP NPeAnoYTUTENBHOrO XoAda
TONYKamMn C KnemmHuka. Ecnm ata dyHKuMa akTmBuMpoBaHa, NpPMBOA MEPEMEHHOro ToKa
nepekrnyaeTcss B COCTOSAHWE Xo4a ToNn4Ykamu ¢ KneMMHuKa, Korga komaHga xoda Tornykamu ¢
KneMMHUKa BBOAUTCHA BO BpeMsi paboTbl NpuBoAa.

Kog doyHKUMM HavnmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymonyaHuo
F8-28 O6GHapyXeHue 4acToThl, YPOBEHb 2 Ot 0,00 go makc. YacToThbl 50,00 Iy
F8-29 M'mcTepesnc obHapyXeHnst 4acToThl, Ot 0,0% po 100,0% 5,0%
ypOBEHb 2
F8-28 n F8-29: OHun npeactasnsaoT cobor 1o Xe, 4to U F8-19 n F8-20. Cm. onucaHne aTux
napamMmeTpoB.
Kog doyHKUMM HavnmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymonyaHuo
F8-30 O6HapyxeHune YacToThbl 1 Ot 0,00 o Makc. YyacToThl 50,00 Ny
F8-31 O6HapyXeHne LWNpYHbI 4acToThl 1 Ot 0,0% po 100,0% (makc. 0,0%
yacToTa)
F8-32 O6HapyxeHune YacToTbl 2 Ot 0,00 go Makc. YyacToThl 50,00 Ny
F8-33 O6HapyXeHne LWNpUHbI YacToThl 2 Ot 0,0% po 100,0% (makc. 0,0%
yacToTa)

F8-30 - F8-32: 3Tn dyHKUMOHaNbHbIE NapamMeTpbl 3a4al0T YPOBEHb OOHAPYXEHUSI U LLUMPUHBI
AByx 4vactotr. MD290 obecneumBaeT aBe rpynnbl napaMeTpoB OBGHapyXeHus 4acToTbl Ans

dyHKUMIA 26 1 27 uncpoBoro BbIxoaa.

Puc. 7-27. O6HapyxxeHune nobon AOCTUTHYTOM YacToThbl

YacroTa xoaa

" S
l_.' &
= ! |*__— _— LUnpuHa oGHapyxeHus
J \ 4acToTbl
YpoBeHb 06HapyXeHus 4YacToTbl | — _I;_L —_—— _[ - —— LLipHHa oBHapyKeHNA
F. L
S _|_ _____ | A _ 4acToTbl
A =5
£ | | "'._
, I |\
| ) | . Bpewms
| | | Ll
ON | ||:m|
CurHan OGHapy)KeHVIﬂ 0OFF OFF OFF
YacToThbl
DO unu pene
Mo
Kog doyHKUMn HanmeHoBaHue napameTpa [nana3soH 3agaHud YMOMYaHMIO
F8-34 YpoBeHb 06HapyxeHusa Hynesoro Toka | OT 0,1% po 300,0% 5,0%
(HOMMWHanbHbBIN TOK gBUraTens)
F8-35 3apepkka obHapy>KeHUs HyNeBoro Ot 0,01 ¢ 5o 600,00 c 0,10c
TOKa

F8-34 n F8-35: 3Tn dpyHKUMOHanbHbIE NapamMeTpbl 3a4al0T YPOBEHb OOHaPY>XEHUS N 3a0epPXKKu
HyneBoro Toka anda dyHkumMuM 34 uudposoro Bbixoga. Ecnn BbixogHOW TOK npuBoga paBeH
BeNnu4unHe, sagaHHon B F8-34, nnn meHblUe Hee, a NPOJOIIKUTENBHOCTL MPEBbLILLAET BEMUYUHY,
3agaHHyto B F8-35, knemma uudpoBoro Bbixofa, 3agaHHasa ong yHkummn 34, okasbiBaeTcs B
nonoxenun BKJ1.
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Puc. 7-28. 3agepxka obHapyXeHns HyNneBoro Toka

BbixoaHoM TOK

YpoBeHb 06HapyxeHus
HYNeBOro Toka

: Bpewms
i -
1
CurHan obHapyxeHus :
HyNeBOro Toka :
]
)
]
: Bpemsi
T -
i ]
[ERC
3apepkka oGHapyxeHus
HYJ1eBOro Toka
Kog doyHKUMM HavnmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo
F8-36 Mopor BbIxoda NpeBbILLEHNS TOKa 0,0% (obHapyxeHnsa HeT) 200,0%
Ot 0,1% po 300,0%
(HOMWMHanNbHbIN TOK
apurarens)
F8-37 3apepkka obHapyeHMs BbIXxoAa Ot 0,00 c 5o 600,00 c 0,00 c

npeBbILLEHNA TOKa

F8-36 n F8-37: 3Tn pyHKUMOHanNbHbIE NapameTpbl 3a4atT 3aluUTy OT MPeBbIWEHUs Toka Ans
dyHKuMM 36 undposoro Bbixoga. Ecnum BbIXo4HOM TOK NpuBOAA paBeH BenuMYMHEe, 3a4aHHON B
F8-36, unu meHblle Hee, a NPOAOIIKUTENBHOCTbL NPeBbIlLaeT BENUUUHY, 3agaHHy B F8-37,
Knemma undpoBoro Bbixoaa, 3agaHHasa ans dyHkumm 36, okasbiBaeTcd B nonoxeHun BKI1.

Puc. 7-29. OBbHapyxeHune BbIXOAHOro TOKa, NPeBbILAOLLEro Npeaen

BbixoAHoi Tok |

Mopor npeBbiweHus
BbIXOJHOrO TOKa

)

.

L Bpewmsi

CurHan obHapyxeHus :
npeBbIlEeHNs BbIXOGHOTO

TOKa |

|

I

|

I

-~
= Bpems

3apepkka obHapyxeHus
NpeBbILWeHNs BbIXOAHOTO
ToKa
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Kog dyHKUMn HavmeHoBaHWe napametpa [nanasoH 3agaHus Mo ymonyaHuo

F8-38 O6GHapyxeHue Toka 1 OT1 0,0% no 300,0% 100,0%
(HOMMWHanbHbBIN TOK ABUraTens)

F8-39 LLinpuHa o6HapyxeHuns Toka 1 OT1 0,0% no 300,0% 0,0%
(HOMMWHanbHbBIN TOK ABUraTens)

F8-40 O6GHapyxeHue Toka 2 OT1 0,0% no 300,0% 100,0%
(HOMMWHanbHbBIN TOK ABUraTens)

F8-41 LLinpuHa obHapyxeHunsa Toka 2 OT1 0,0% no 300,0% 0,0%
(HOMMWHanNbHbBIN TOK ABUraTens)

F8-38 n F8-41: BT pyHKUMOHaNbHbLIE NapaMeTpbl 3a4alT YPOBEHb OOHaPYXXEHUSA N LLUMPUHBI
Toka 1 n TOoKa 2 Anga yHKunn 28 n 29 umdposoro Bbixoga. Ecnv BbixogHOW TOK npuBoaa
OOCTUraeT LWNPUHbBI, KINEMMbl LMGPOBOro BbIXOAa, 3afaHHble Ana QyHkuun 28 wn 29,
okasblBalTCcs B nonoxeHun BKIJ1.

Puc. 7-30. O6HapyxeHune nobon AOCTUTHYTOM YacToThbl

BbixogHoM TOK

YpoBeHb 06HapYXKEeHUS TOKA | = = = - 7, Wk = = = =% llnpnHa obHapyxeHUs Toka
(TR T T N L I~
1 1 [ | L] ]
[ I | | ] ]
i I (| ] ]
i i | I | ] ]
[] 1
H—H i i -
o | o |
low;  low on
CurHan obHapyxeHus Toka (FF | ]_1 OFF | | OFF
DO unu pene
Mo
Kog doyHKUMn HaumeHoBaHune napameTpa OwanasoH 3agaHus YMOMMAHIIO
F8-42 PyHKUMSA CUHXPOHM3aUMK 0: AkTuBMpoBaHa 0
1: JeaktnBmnpoBaHa
F8-43 Kanan 3agaHusi BpemeHu xoga 0: 3apaetcs F8-44 0
CUHXPOHM3aLMn 1: A1
2: Ai2
3: Al3
(100% aHanorosoro Bxoga
COOTBETCTBYET BennyuHe F8-44)
F8-44 Bpems xoga cMHXpoHM3aumm Ot 0,0 go 6500,0 MuH 0,0

F8-42 n F8-44. 3Tn dyHKUMOHAmNbHbLIE MapamMeTpbl OnNpeaenstoT YHKUUMIO CUHXPOHU3aUUn
npuMBOoAa NepemMeHHOro Toka. Kak Tonbko (byHKUMS akTMBMpPOBaHa, NPUBOA NEepPeMEHHOro Toka
HauMHaeT CUHXpOHM3auuio C 3anycka. Korga [ocTUrHyTo 3ajaHHoe Bpems  xoda
CUMHXPOHU3auun, MpPUBOA MEPEMEHHOro ToKa aBTOMaTU4YeCcKM OCTaHaBMMBAETCH, U Krinemma
UM poBOro BbixoAda, 3agaHHasa ang dyHkumm 30, okasbiBaeTcs B nonoxeHun BKIT.

MprBOA NEpeMEHHOro Toka Ha4YMHAEeT CUHXPOHM3aLmMo ¢ 0 3aHOBO NOCHe Kaxaoro 3anycka. Bbl
MOXeTe npocMaTpumBaTb BpeMsi Xoga cuHxpoHmnsauumn 8 U0-20.

Kop,
DYHKLIMM HanmeHoBaHne napametpa [ranasoH 3agaHus Mo ymonyaHuio
F8-45 HwxHni npegen HanpshkeHms Bxoga Al1 OT1 0,00 B go F8-46 3,10 B
F8-46 BepxHuin npegen HanpshkeHusa sxoga Al1 Ot F8-45 oo 11,00 B 6,80 B

F8-45 n F8-46: 3Tn aBa hyHKUMOHANbBHLIX MapamMeTpa yKasblBalT, HAXOAUTCH N BXOOHOE
HanpsbkeHne Al1 B gnanasoHe 3agaHus. Ecnu Bxog Al1 6onblue, yem F8-46, unn MeHbLue, Yem
F8-45, knemma UndpoBOro BeIxoda, 3agaHHas ansa doyHkuum 31, okasbiBaeTCca B NOSOXKEHWUMU
BKIJ1.
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maBa 7. OnucaHve yHKUMOHamNbHbIX KOJOB

Kog doyHKLMM

HavnmeHoBaHne napametpa

[nana3soH 3agaHusa

Mo ymon4yaHuo

F8-47

Mopor TemnepaTtypbl MOAYNS

Ot 0°C po 100°C

75°C

F8-47: 3T0T dyHKUMOHANbHLIM NapaMeTp 3agaeT nopor TemnepaTtypbl

Moayrnsi.

Korga

TemnepaTtypa TensiooOMeHHNKa AOCTUMraeT BenuumHbl, 3agaHHon B F8-47, knemma undposoro
BbIxoAa, 3agaHHasa ong yHkumm 35, okasbiBaeTcs B nonoxeHun BKIJI.

Koa cpyHKUmnK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuo
F8-48 Pexnm paboTbl oxnakaatoLLero 0: PaboTta Bo Bpemsi paboTtbl | O
BEHTUNATOpPA npmneoga
1: PaboTa B HenpepbIBHOM
pexume
F8-48: OT0T yHKUMOHANbHBLIN NapaMeTp 3adaeT pexum  paboTbl  OXNaxgarollero
BEHTUNATOpA.
0. PaboTa BeHTUNATOpa BO Bpems paboTbl NpnBoaa

BeHTunstop pabotaeTt Bo Bpems paboTbl npuBoga. Korga npuBop ocTaHaBnvBaeTcs,
BEHTUNATOp paboTaeT, Korgaa TemnepaTypa TennooOMeHHMKa MNOAHMMAETCSl BbIlE
400C, n octaHaBnMBaEeTCs, Korga Temnepartypa TennooOMeHHWKa OnyckaeTcsi Huxke

400C.

1. PaboTta B HenpepbIBHOM pexume

BeHTI/U'IﬂTOp BKno4aeTca n pa60TaeT nocne BKIN4YeHnA NnMTaHnA.

Kog doyHKUMmM HavnmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymon4yaHuo
F8-49 YacToTa aktnsusaummn Ot yacToTbl rmMbepHauunm (F8- 0,00 Iy,
51) po makc. Yactotbl (F0-10)
F8-50 Bpemsi 3agepkku akTuBauum O10,0cmp06500,0c 0,0c
F8-51 YacTtoTa rubepHauunm O1 0,00 Iy, fo YacToThI 0,00 My
aktmBaumm (F8-49)
F8-52 Bpemsi 3agepxkkm rubepHaumnm OT1 0,0 c 0o 6500,0 c 0,0c

F8-49 — F8-52: 3Tn dyHKUMOHanNbHbIE NapaMeTpbl OnpeaensioT QyHKUMo rmbepHauum wn
aKkTMBauuun B cucteMax nogadv Bodbl. OBbIMHO 3a4aeTcsa YacToTa akTMBaLmu, paBHasa 4YactoTe

rmbepHaumun, unu 6onblle Hee. Ecnn oHu 3agaHbl Ha 0, (PyHKLMSA OeaKTMBUPYETCS.

Bo Bpems paboTbl NpuBoAa, Koraa 3agaHue 4actoTbl paBHO F8-51 unu meHblle Hero, npmeog
NnepemMeHHOro Toka BXoOUT B COCTOsIHME rMbepHaumm nocne 3agepkku, 3agaHHom B F8-52.

B coctosaHun rubepHaumn, korga 3agaHue 4vactotbl paBHO F8-49 unu Gonblue Hero, npveopg
nepemMeHHOro Toka akTMBupyeTcd nocne 3agepxku, 3agaHHom B F8-50.

Korga wuctoyHukom 4actotbl gsnsetca N[, FA-28 onpepenset, 6yoeTr nu BbINOMHATLCA
pabota NN B cocTosiHumn rmbepHaumm (Bbibop padotsl ML npyn octaHOBKE).

Koa cpyHKUmUK

HanmeHoBaHue napameTpa

[vanasoH 3agaHus

Mo ymon4yaHuio

F8-53

Tekywee Bpems xoaa

OT1 0,0 go 6500,0 MuH

0,0 MmuH

F8-53: 3T0T dhyHKUMOHaNbHbBIM NapameTp 3agaeT Tekyllee BpeMs xoga. Ecnu Tekywee Bpems
Xo4a [OOoCTUraeT BenWYMHbl, 3adaHHOW B 3TOM napamMeTpe, Knemma UudpoBOro BbIXOAa,
3agaHHasg ansa gyHkuumn 40, okasbiBaeTcs B nonoxeHun BKI1.

Koa cpyHKUmUK

HanmeHoBaHue napameTpa

[vanasoH 3agaHus

Mo ymon4yaHuio

F8-54

KoadhpmumneHT nonpaBkm BbIXOQHON

MOLLUHOCTHU

071 0,0% no 200%

100%

Korga BbixogHasa mowHocTb (U0-05) He paBHa Tpebyemon BenuUnHe, Bbl MOXETE BbINOSTHATD
NINHENHYIO KOPPEKLMIO MO BbIXOAHOW MOLLHOCTM, UCNONb3Yys AaHHbIA napameTp.
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7.9 N'pynna F9: Own6kKu n 3awumTa

Kog doyHKUMn H?_Q:)i:ﬂ%‘?g;“e [nana3soH 3agaHu4 M OHI:I_I(;HM -
F9-00 Bbibop 3awuTbl apuratens | 0: AKTUBMPOBaH 1
OT neperpyskm 1: [leakTuBMpoBaH
F9-01 KoadhdpunumneHT 3awuTsl Ot 0,20 go 10,00 1,00
OBUraTens ot neperpysku

F9-00=0: ®yHKuMA 3awmTbl ABUratens OT Neperpyskn AeakTusMpoBaHa. B aTtom cnyvae
yCTaHOBUTE TEPMOpeEre Ha BXOAHOW CTOPOHe ABuraTens.

F9-00=1: ®yHKuMs 3awmTbl OBUraTtens OT Meperpyskn OueHWBaeT YPOBEHb Meperpysku
ABuratens Ha OCHOBaHWM 0BpaTHOW KPUBOW OTCTaBaHUSA MO BPEMEHWN.

Ecnn HyxHO oTperynupoBaTb ypOBEHb TOKa MNeperpysku Osuratens wm Bpems 3awuTbl
asuratens ot neperpyskn, nameHute sagaxHve F9-01.

O6paTHas kpuBasi OTCTaBaHMS NO BPeMeHM NokasaHa Ha WUns. BHU3Y:

Puc. 7-31. O6paTHasda kpuBas OTCTaBaHNA MO BPEMEHM.

A
| Bpems 3awuTbl OT neperpysku

80 min

40 min

15 mén
& min
4 min
2.5 min

2 min
YpoBeHb ToKa (NMPOLeHT
HOMWHaNbLHOro ToKa ABMraTeﬂﬂ)

-

5% 125% 135% 145% 155% 165% 175% 185% 195% 5% 45%

Ecnn pabouun Tok asuratensa gocturaet 175% HOMMHaNbHOro Toka ABuratens, U gsuratenb
paboTaeT Ha 9TOM YpPOBHE B Te4yeHue 2 MUHYT, Bblgaetca coobuieHne o6 owwubke Err11
(neperpyska gsuratens). Ecnn pabounn Tok gsuratens gocturaet 115% HOMUHANbLHOrO Toka
asuratensa, u gpuratenb paboTaeT Ha 3ToM ypoBHe B TedeHne 80 MuUHYT, BblgaeTcs
coobLeHne o6 ownbke Err11.

Mpeanonoxmm, 4To HOMUHanNbHbIA TOK Asuratensa coctaesnset 100 A.

F9-01 = 1,00. B cootBeTcTBMM C puc. 7-47, korga pabounn Tok apuratens gocturaet 125 A
(125% ot 100 A) n gsuratenb paboTaet npu 125 A B TedeHne 40 MUHYT, BbligaeTcst coobLleHne
06 ownbke Err11.

F9-01 = 1,20. B cootBeTcTBMM C puc. 7-47, korga pabounn Tok apuratens gocturaet 125 A
(125% ot 100 A) n geuraTtenb pabotaeT npu 125 A B TedeHune 40 x 1,2 = 48 MuHyT, BblgaeTcs
coobLieHne o6 owndbke Err11.

MpumeyaHve: 3awuTa ABuratensa OT neperpyskv gencteyeT makcumym 80 MUHYT M camoe
MeHbLlee 10 cekyH/.
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Hanpumep, npumeHeHne TpebyeT coobuwieHusa Err11, koraa asuratens pabotaet npu 150% ot
HOMMHaINbHOrO TOKa ABUraTens B TEYEHNE OBYX MUHYT.

B cootBetcTBMM ¢ puc. 7-47, 150% (l) Haxoamntca B agnanasoHe 145% (11) n 155% (12). 145%
COOTBETCTBYET BPEMEHMU 3alLnTbl OT neperpyskn 6 muHyT (T1), a 155% cooTBeTCTBYET BpEMEHU
3awmTbl OoT neperpyskn 4 MuHyThl (T2). Bbl MOXeTe paccuntatb Bpems 3aluTbl OT Neperpysku
T, cootBeTcTBytOWEee 150%, no cneaytowen opmyne:

T=T1+(T2-TN)x(1=11)/(12=11) =4 + (6 — 4) x (150% - 145%) / (155% - 145%) = 5 MuHyT

[anee Bbl MOXeTe paccumTatb KO3hPULMEHT NpMpaLLEHNs 3alwmnTbl ABUraTens oT Nneperpysku
no cnegywwen copmyne: D9-01 = Tpebyemoe Bpemsa 3awuTtbl OT neperpyskm /
CooTBeTcTBYIOLLEE BPEMS 3amnThl OT neperpyskn =2 /5 =0,4.

Mpumeyanwne: MNMpaBunbHo 3agante F9-01 Ha ocHoBaHMKM hakTUYeCcKon crnocobHOCTM ABUraTens
BblAepKuBaTb neperpyskn. CrnvwkomMm 6onbluoe 3agaHne MOXET NOBPeAnTb ABUraTenb, TaK Kak
apuratenb B TakOM Cryvyae MOXET MNeperpeTbCs, OAHAKO NPUBOL MEPEMEHHOr0 ToKa He
coobuwaet 06 owmnbke Err11 1 He NCNONHAET COOTBETCTBYHOLLYYIO 3aLLMUTY.

Mo
Kon cbyHKLMm HanmeHoBaHue napameTtpa [nana3soH 3agaHud YMOMYaHMIO
F9-02 KoapdmumeHT npuoctaHoBku 3awmtbl | OT 50% 8o 100% 80%
OBuratenst oT neperpysku

F9-02: lMpuBog nepemMeHHOro Toka MMmeeT OYHKLUMIO NPUOCTAHOBKWM 3awuTbl ABuratens ot
neperpysku, kotopasi 3abnaroBpeMeHHO HanoMuHaeT O neperpyske ABuraTens ¢ MOMOLbIO
dyHKUMM 6 LUnppoBoro BbIXoaa.

Korga COBOKYMHbIA BbIXOAHOW TOK NpMBOAA MEPEMEHHOro ToKa AOCTUraeT MnpeEBbILLEHUS
obGpaTHOW KpuBOW OTCTaBaHus No BpemeHu x F9-02, knemma DO, 3agaHHasa ansa aTon yHKUmK,
BblaaeT curHan BKIJ1.

Mo
Ko HKLMK HanmeHoBaHve napameTpa nanasoH 3agaHus
A PyHKL P P A A yMmoniahitio
F9-07 OG6HapyXeHne KOPOTKOro 3amMblKaHUs Ha 0: AKTBMpPOBaHO 0
3eMIH0 MOCHe BKMKYEHUS NMTaHWS 1: JeakTMBMpoBaHo

F9-07: 3TOoT byHKUMOHAmNbHLIN NapamMeTp OnpedensieT, Hy>XHO Nn obHapyXeHue KOpPOTKOro
3aMblKaHMA Ha 3eMIIl0 Nocne BKNYeHUs nutaHusa. Ecnyv aTa dyHKUMS akTuBMpoBaHa, Ha
knemmax UVW npuBoga nepemMeHHOro Toka O6yaeT BbIXOA HanpshKeHWsi B TEYEHNE HEKOTOPOro
BPEMEHM NOCIIe BKIOYEHUS NMUTAHWS.

Mo
Kop doyHKLMm HanmeHoBaHue napameTpa [unanasoH 3agaHus YMOMYEHUIO
F9-08 HanpsixeHune pgencrteumsa G6roka Ot 700 po 800 B 780 B
TOPMOXEHMS

F9-08: HanpsikeHune gencteusa 6noka TopmoxeHus Vbreak AOMKHO yAOBMETBOPSTL YCNOBUIO
800 = Vbreak = (1,414 x Vs + 30). Vs — 3TO BXOA4 HaNpspKEHUS NUTaHUS NEPEMEHHOrO ToKa Ha
nNpvBO4 NEPEMEHHOIO TOKA.

BHumaHve: HenpaBunbHoe 3aaHne 3Toro napameTpa MoXeT NPUBECTU K aHoMarbHoW paboTe
BCTPOEHHOro 6510ka TOPMOXKEHUS.
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Mo
Kop doyHKLMM HanmeHoBaHue napametpa [nana3oH 3agaHuns YMOMYAHMIO
F9-09 3Ha4eHus BpeMeHn aBToOMaTnyYeCcKoro 0104020 0
cbpoca

F9-09: 3OT10T yHKUMOHANBHBIN

napamMeTp 3adaeT paspelleHHble 3HaYeHUs BpPEeMeHM

aBTomartmyeckoro copoca ownbkn. Ecnn 3HayeHns BpemeHn cbpoca NpeBbILAOT BENNYMHY,
3ajaHHy0 B 9TOM NnapamMeTpe, NpMBO4 NEPEMEHHOIO TOKA COXPAHSAET COCTOSHME OLINOKM.

Mo
Kop doyHKLMM HanmeHoBaHue napametpa [nana3oH 3agaHus YMOMYEHUIO
F9-10 Beibop gevicteuss DO Bo Bpems 0: He pewncteyeTt 0
aBToOMaTu4yeckoro cbpoca 1: JewnctByeT

F9-10: 3T10T yHKUMOHanNbHbLIM nNapameTp pewaet, dyaet nu knemma uUMdpoBOro BbIXOAa,

3afaHHasi Ans 9Toro Bbixoda ownbKK, 4EACTBOBaTb BO BpeMsi cbpoca oLmnbKu.

Kop doyHKLMM

HanmeHoBaHue napametpa

[nana3oH 3agaHus

Mo
yMOn4aHuio

F9-11

3apepxka aBTomaTuyeckoro copoca

O10,1¢cpo010,0c

1,0c

F9-11: B710T dbyHKUMOHanNbHbBIM NapamMeTp 3agaeT 3agepXKy aBTomaTudeckoro cbpoca nocne

TOro, Kak NPUBoA NepeMEHHOro Toka cooblaeT 06 ownbke.

Mo
Ko HKLK HaunmeHoBaHne napameTpa nanasoH 3agaHus
A pyHKL pameTp A A yMmoniahitio
F9-12 BbiGop 3awuTbl OT NOTEPU BXOAHON 0: AkTuBMpOBaHa 1
drasbl NUTaHUS 1: JeakTtuBmpoBaHa

F9-12: B710T dyHKUMOHanNbHbIM NapameTp onpegensieT, 6ygeT N BbINOMHATBCA 3awimTta oT
noTepu BXo4HOM (hasbl NUTaHKSI.

Mo
Ko HKLK HaunmeHoBaHne napameTpa nanasoH 3agaHus
A PyHKL P P A A yMmoniahitio
F9-13 3awuTta oT NoTepm BbIXOAHON hasbl 0: AkTuBMpOBaHa 1
nuTaHus 1: eakTvBnpoBaHa

F9-13: OT0T dyHKUMOHanNbHbIM NapameTp onpegensieT, 6ygeT N BbINOMHATHCA 3awimTta oT
noTepu BbIXO4HOM (hasbl NUTaHKUS.

Mo
Kog cdyHKumm HanmeHoBaHve napameTpa [vnana3soH 3agaHus YMOMYaHMIO
F9-14 Owwnbka 1-ro Tuna Ot 0 go 51 -
F9-15 Owwnbka 2-ro Tvna Ot 0 go 51 -
F9-16 Owwnbka 3-ro (NnocnegHero) Tyna O1 0 go 51 -

F9-14 — F9-16: 3Tn pyHKUMOHanNbHbIE NapameTpbl

owmnbok. 0 o3HayaeT OTCYTCTBUE OLLMOKN.

PErMcTpUpYT TUMbI NOCNEAHUX Tpex

Kog doyHKUMM HavumeHoBaHWe napametpa Onwucaxve

F9-17 YacTtoTta nocne 3-1 onoKku BocnpounssoauT 4acToTy, MMEBLLYIOCH MpU
BO3HWKHOBEHWW NocrneaHein owmokm

F9-18 Tok nocne 3-n ownbku BocnpoussoguTt TOK, MMEBLLMICS Mpu
BO3HMKHOBEHUW NOCNeaHeN owmnbKku

F9-19 HanpsikeHune Ha wnHe nocne 3-i BocnponsBoant HanpsXKeHne Ha LUNHe,

oLmnbKM NMeBLLEeecs Npu BO3HUKHOBEHUW NocreaHemn

OLINOKM
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Kop doyHKLMM HanmeHoBaHue napametpa OnucaHue
F9-20 CoctosiHme DI nocne 3-n ownbkn Bocnpoussogut coctosHue DI, nmeBLlieecs npu
BO3HMKHOBEHUW NOCNeaHEeN owmnbKku
Bitd | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
D0 D9 DIE DIFT D6 DI5S D4 DI3 DI2 DA
Ecnu DI Bkn., 3agaHue 6yaet 1. Ecnu DI BbIkn.,
3agaHve 6yget 0. Bocnponssoguntcs
3KBUBANEHTHas gecAaTepuyHas BenMyuHa,
npeobpasoBaHHasi U3 JBONYHbIX 3aJaHUN.
F9-21 CocTosiHme knemmbl LmdpoBoOro Bocnpon3BoauT cOCToAHWE BCEX KNEMM
BbIxoAa nocne 3-n owmnodku LMPOBOro BbIXOAa NPU BO3HMKHOBEHUU
nocnegHen ownbku
Bitd | Bit3 | Bit2 | Bit1 | Bitd
D02 DO1 REL2 REL1 FMP
Ecnu BbixogHas knemma Bk., 3agaHve byget 1.
Ecnu BbixogHasi knemma BbIKI., 3agaHue byaet
0. Bocnpoussoautcst akBMBaneHTHas
OecsiTepnyHas BenvymHa, npeobpasoBaHHasi U3
OBOWYHbIX 3a4aHNN.
F9-22 CocTosiHne npmBoaa nepemMeHHoro 3apesepBnpoBaHoO
TOKa nocne 3-r ownbKkn
F9-23 TekyLlee BpeMs N0 Hanps>keHnem BocnpowussoauTcs Tekyllee BpemMs nog
nocne 3-v owmnbkn HanpsXXeHWem nocne nocnegHemn owmnbkm
F9-24 Tekyliee Bpems paboTtbl nocne 3-n BocnpowusBoguTcs Tekyllee BpeMsi paboTbl
ownbKM nocrne nocrnegHemn owmnbkm
F9-27 YacTtoTa nocne 2-n owunbkn To xe, uyto n gna F9-17 — F0-24
F9-28 Tok nocne 3-n owmnodku
F9-29 HanpsikeHune Ha wunHe nocne 2-n
OLIMOKM
F9-30 CoctogaHue DI nocne 2-1 owunbkm
F9-31 CocTosHMe knemmaa undpoBoro
BbIx0Za nocne 2-n owmodku
F9-32 CocTosiHMe npuBoaa NEPEMEHHOr0
TOKa nocne 2-m ownbKku
F9-33 TekyLlee BpeMsi No4 HanpspkeHNeM
nocne 2-i olwnbKn
F9-34 Tekylee Bpemsi paboTbl nocne 2-in
OLINGKM
F9-37 YacTtoTta nocne 1-i ownoku To xe, yto n ana F9-17 — F0-24
F9-38 Tok nocne 1-1 oWnodKK
F9-39 Hanps»keHue Ha WwnHe nocne 1-n
oLNGKM
F9-40 CocTtosaHue DI nocne 1-i4 owunbkm
F9-41 CocTosiHne knemmaa undpoBoro
BbIxoaa nocne 1-n owmnoKkn
F9-42 CocTosiHne npmBoga nepemMeHHOoro
TOKa nocne 1-n ownbKkn
F9-43 TekyLlee Bpems N0 Hanps>keHnem
nocne 1-i olWwnbKK
F9-44 Tekyllee Bpemsi paboTbl nocne 1-in

OLUNOKKN
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F9-17 — F9-44: 3Tn dyHKUMOHamNbHbIE NapamMeTpbl 3a4at0T YacTOTy, TOK, HANPsPKEHUe Ha LUNHE,
coctosaHne DI, cocTtosdHne Krnemmbl LMGPOBOro BbIXxoda, COCTOSIHME MNpuBoLa MNEPEMEHHOro

TOKa, BpeMA noa HanpsxeHnem n spemMd pa6OTbI npn BOSHMKHOBEHUN TpEX OLLMOBOK.

Kop doyHKLMM

HanmeHoBaHue
napamertpa

[nana3oH 3agaHus

Mo
yMon4yaHuto

Fo-47

Bbibop gencrenm
3alLUnUTbI OT OLINBOK
1

0: OcTtaHoBKa N0 UHepLMK

1: OcTaHoBKa B COOTBETCTBMU C PEXMMOM
OCTaHOBKM

2: MpogormkeHne xoaa

Lindppa n3 paspsga eanHuu: MNeperpyska
asuratens (Err11)

Lndbpa n3 paspsaga gecatkos: MNoteps dasbl
Bxoga nutaHus (Err12)

Lindbpa n3 paspsga coteH: NoTtepsa dasbl
Bbixoaa nutaHua (Err13)

Undpa 13 paspsga Teicad: BHelwHsAs ownbka
(Err15)

Undpa 13 paspsga gecatkos Toicsd: Owmnbka
3agaHus no wuHe (Err16)

00000

F9-48

Bbibop gencrteui
3aLnTbl OT OLLIMBOK
2

Lndbpa n3 paspaga eanHuy: 3apesepsupoBaHa

Undpa 13 paspsga gecatkos: Ownbka
cuutbiBaHua-3anncu EEPROM (Err21)

0: OcTtaHoBKa No nHepuumn

1: OcTaHoOBKa B COOTBETCTBUN C PEXXMMOM
OCTaHOBKM

Lndbpa 13 paspsga coteH: 3apesepBupoBaHa

Lndbpa 13 paspsaga teicay: 3apesepBupoBaHa

Lindpa 13 paspsga gecatkos Tbicsay: JOCTUrHYTO
COBOKynHoe BpeMs xoaa (Err26)

0: OcTtaHoBKa MO UHepLMK

1: OcTaHOBKa B COOTBETCTBUN C PEXUMOM
OCTaHOBKM

2: MpogormkeHne xo4a

00000

F9-49

Bbibop gencrenm
3alLUnTbI OT OLWNBOK
3

Lindpa 13 paspsga eanHny: Owmnbka 1,
onpegensiemas nons3osatenem (Err27)
0: OcTtaHoBKa No nHepuumn

1: OcTaHOBKa B COOTBETCTBUN C PEXNUMOM
OCTaHOBKM

2: MNpopomkeHne xoga

Undpa 13 paspsga gecatkos: Owwimbka 2,
onpefensemMas nons3osartenem (Err28)
To xe, 4TO 1 undpa 13 paspsga eanHuL

Lindbpa n3 paspsga coteH: JOCTUrHYTO Bpems
nog HanpsikeHnewm (Err29)
To xe, 4TO 1 undpa 13 paspsga eanHUL

Lindppa 13 paspsiga teicad: [NoTeps Harpysku
(Err30)

0: OcTtaHoBKa MO UHepLMK

1: OcTaHOBKa B COOTBETCTBUM C PEXUMOM
OCTaHOBKM

2: MpopomkeHne xoga npu 7% HOMUHANBHON
YyacToTbl ABUraTens u BOCCTaHOBMNEHUe A0
3aJaHnsa 4acToTbl, ECININ Harpy3ka He TepsieTcs

Lndbpa n3 paspsga gecatkos Toicad: [loTepsiHa
obpaTHoe Bo3gelicTteue NN Bo Bpemsi paboTbl
npusoaa (Err31)

To Xe, 4TO 1 UMdpa 13 paspsga eamHNL

00000

- 165 -




aerocompressors.ru

PykoBOACTBO NO 3Kcniyataumm maBa 7. OnucaHve yHKUMOHamNbHbIX KOJOB
Kop doyHKLMM Havmetosanve [nana3soH 3agaHus Mo
napametpa YMOnYaHuo
F9-50 Bbibop gencrenm 0: OcTaHoBKa No UHepunn 00000
3aLMTbl OT OWNBOK 1: OcTaHoBKa B COOTBETCTBUN C PEXUMOM
4 OCTaHOBKM

2: MMpopgomkeHne xoga

Undpa 13 paspsga eanHunu: Cnivwkom 6onbluas
owmbka obpaTHOro BO34ENCTBUSA MO CKOPOCTH
(Errd2)

Lndbpa n3 paspaga gecatkos: 3apesepBrMpoBaHa
Lindbpa n3 paspsga coteH: 3apesepBupoBaHa
Lndbpa 13 paspsaga teicay: 3apesepBupoBaHa
Lindpa 13 paspsga OecsATKOB ThiCAY:
3apesepBnpoBaHa

F9-47 — F9-50: 3T yHKUMOHanNbHbIE MapamMeTpbl 3aJalT pPexuMM AeWCTBUSA npuBoaa
NepeMeHHOro Toka Npy BO3HUKHOBEHUWN OLLNGKN.

0.OcTaHoBKa Mo nHepumm
MpuBoa nepeMeHHOro Toka Bocnpon3soauT “Err” n nocne aToro octaHaBnMBaeTCS.
1.0cTaHoBKa B COOTBETCTBUN C PEXXMMOM OCTaHOBKM

MpuBoa nepemMeHHOro TOKa Bocnpou3BoguT “A” U OCTaHaBNMBAeTCA B COOTBETCTBUM C
pPEXMMOM OCTaHOBKW. Nocne ocTaHOBKM NPUBOA NEPEMEHHOIO TOKa BOCnpomnssoanT “Err”.

2.MpopomnxeHne xoaga

MpuBoa nepemMeHHOro Toka npoporkaeT pabortaTb M BocnpousBoguT “A”. Yactota xopa
3agaeTtca B F9-54.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nanasoH 3agaHus YMOMYAHMIO
F9-54 Bbibop yacToTbl Ans 0: Tekywasn yactota xoga 0
npoAoIKeHns paboTbl nocre 1: 3apaHue yacToThl
owmnbKkn 2: BepxHuii npegen 4acTtoThl
3: HwxHWn npegen 4acToThl
4: PesepBHagd 4yacTtoTa nocre
aHomanum
F9-55 PeaepBHas 4yacTtoTa nocne Ot 0,0% po 100,0% (makc. yacToTa) 100,0%
aHomanum

F9-54, F9-55: 3Tn dyHKUMOHANbHbIE NapaMeTpbl OMNpPedensioT 4acToTy Xxoda npuBoda
NepeMeHHOro ToKa, ecriv Npu BO3HUKHOBEHWM ownbkM BbiGpaH BapuaHT «[1pogormkeHne xoaay.
3agaHune BenuumHbl F9-55 — 3To NpouUeHTHasA BENMYMHA MaKCUMarbHOW YacToTbl.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nanasoH 3agaHus YMOMYEHUIO

F9-56 Twun ceHcopa TemnepaTypsbl 0: CeHcopa TemnepaTypbl HET 0

asuraTtens 1: PT100

2: PT1000

F9-57 Mopor 3awWwmThl ABUraTens ot OT1 0°C go 200°C 110°C

neperpesa
F9-58 Mopor NpuocTaHoBKM Ot 0°C no 200°C 90°C

ABUraTens npu neperpese

CeHcop TeMnepatypbl ABuratens moxeT nogkrtodateca kK Ai3 n PGND Ha nnaTe paclumpeHms
I/0. BT10T BXO4 MUCNonb3yeTcsa NpPMBOAOM A4 3alMThl ABUraTens oT neperpesa.
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Korga BxogHOW curHan gocTuraeT 3HaydeHus, yctaHosrneHHoro B F9-57, npueoa nepemeHHoro
Toka BblgaeT Err25 n gencrteyert, kak BblbpaHO B umdpe n3 paspsga Toicad B F9-48. Korga
BXOOQHOW curHan AocTuraeT 3HayveHusi, yctaHosneHHoro B F9-58, auckpeTHasa BbixogHas
Knemma, sagaHa anga pyHkumn 39, akTuBmpyeTcs.

MD290 nopaepxwmBaet kak PT100, Tak n PT1000. Y6eguTech, 4TO Bbl YCTAHOBUNW NPaBUSbHbIN
VN gatyvka. Bel MOXeTe npocMoTpeTb TemnepaTtypy asuratens B U0-34.

m [MpoxoxxaeHre NpoBanoB MOLLHOCTM

F9-59 — F9-62: 3Tn dyHKUMOHamNbHbIE napameTpbl OnNpeaensoT QYHKUMIO NPOXoXAeHUN
npoBanoB MOLHOCTU. Ecnu BO3HMKAeT MrHOBEHHasi MoTeps WM BHe3anHblM MpoBarn
MOLLHOCTW, MPUBOA MEPEMEHHOr0 TOKa KOMMEHCUPYET CHWXKEHMEe HarnpsXXeHUs  LUWHbI
MOCTOSIHHOTO TOKa C O6paTHOWN CBA3bIO ANEKTPOIHEPIMM B PEXMME pearibHOro BpeMeHn nyTem
CHWXEHMS BbIXOAHOW YacToTbl, NpeAoTBpaLlas npuBog NepemMeHHOro Toka OT OCTaHOBKWN U3-3a
MOHWXEHHOr0 HaNpPsXXeHNs.

F9-59=1: Ecnn Bo3HMKaeT npoBan MOLLHOCTU, NPMBOL NepeMeHHOro Toka 3amegnsietca. Korga
BPEMS YKINOHa BOCCTAHOBMNEHUSI HanpshkeHns 6onblue BenuyuHbl, 3agaHHon B F9-61, npusog
NepeMeHHOro Toka yCKOPSIeTCs 40 3a4aHuns 4acToThbl.

F9-59=2: Ecnn BO3HMKaeT npoBas MOLHOCTW, NPUBOL NEPEMEHHOro Toka 3amenndeTcs Oo
OCTaHOBKM.

Puc. 7-32. dyHKUMA NPOXOXKAEHNSA MPOBANoB MOLLHOCTM

MpoxoxpeHne nposanos
MOLLHOCTH

HanmeeHMe LWWHbI

A 8
BbixoaHas YacToTa !
= > Bpems (t)
Fo-61
Kon HanmeHoBaHue napametpa [nana3oH 3agaHus Mo
dyHKUMK YMOJIYaHMIO
F9-59 Bbi60op (hyHKLMM NPOXOXAEHMS NPOBANoB 0: JeakTnBmpoBaH 0
MOLLHOCTH 1: MNoCTOSAHHBIN
KOHTPOIb HaMpPsPKEHUS
Ha WwnHe
2: 3ameaneHuve go
OCTaHOBKM
F9-60 YpoBeHb HaNpsKeHUs Npyu OTMeHE OYHKLUK Ot 80% po 100% 85%
NPOXOXAEHWNSI NPOBAIOB MOLLHOCTU
F9-61 Bpems oLeHkn BOCCTaHOBNEHUS HANPSXKeHUs O10,0c 0o 100,0c 0,5c
LUMHbI MOCNe NpoBasia MOLLHOCTU
F9-62 YpOBEHb HANPSKEHWS NPU aKkTUBaLuMmM QYyHKUNN 60c—-100c 80c
NPOXOXOEHUSA MPOBASIOB MOLIHOCTY
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Ko HanmeHoBaHue napametpa [nana3oH 3agaHus Mo
OYHKLNK YMOS4YaHu1Io

F9-71 KoadpduumeHT Kp npoxoxgeHus nposanos Ot 0 go 100 40
MOLLIHOCTW

F9-72 MHTerpanbHbi koaddunumeHT Ki npoxoxaeHus O10 go 100 40
npoBasnioB MOLLHOCTH

F9-73 Bpems 3ameaneHnsa oencTBms No NPOXOXKAEHMIO OT10,0c no 300,0c 20,0c
npoBasioB MOLLHOCTH

MpumeyvaHue:

B pexume NOCTOSHHOrO KOHTPOMS HAanpsPKEeHVS Ha LUMHE, Koraa BocCcTaHaBnMBaeTcs
NVHEHOe HanpshKeHne, NpuBOA NEPEeMEHHOro TOoKa MNPOAOMKaeT YCKOpPeHMe A0 LieneBoWn
yactoThl. B pexume 3amenneHuss OO OCTaAHOBKW, Korga INUHEMHOe  HanpshkeHue
BOCCTaHaBNMBAETCs, NPUBOA MNEPEMEHHOro Toka npoJomkaeT 3ameansTtbcs Ao 0 Iy u
OoCTaHaBnMBaeTCs.

®DyHKUMS MPOXOXKAEHWS MPOBArioB MOLLHOCTM MpegHasHadeHa nAns obecrneveHus
3amenneHus gesuratens 4o HOpMarnbHOW OCTAHOBKM MPU OTKIMOHEHUSAX NMUHENHOTO HanpsiXKeHUs
W OnA nycka cpasy Mocrne Toro, Kak JMHEWHOe HanpshkeHne BOCCTaHaBMMBAaETCs [0
HOpManbHOro. ATo AOMKHO NPefoTBpaTUTL BHE3arMHy0 OCTAHOBKY ABWUraTensi No MHepLUn us-
3a oWNOKN HegocTaTKa HanpsPKeHUs Npu aHOMarnbHOM NIMHEHOM HanpspkeHuu. B cuctemax c
GonbLLUOV MHepLMEN OCTaHOBKAa ABUraTensi No MHepumMn NpoucxoamT oveHb gonro. MNocne Toro,
Kak NHeNHoe HanpshKeHne BOCCTaHaBNMBAETCA [0 HOpMarbHOro, nepesanyck Asuratens 4o
BpaLLEHMs1 C BbICOKOW CKOPOCTbIO MpuBeaeT K Olmnbke neperpysks Unm npeBbllLeHMs Toka
npuBoaa NepemMeHHoro Toka.

Kon cbyHKLMm HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa ymonnqc;Hmo
F9-63 Bbibop 3awuTtbl 0T notepu 0: AkTuBMpoOBaH 0
Harpyskm 1: [leakTuBmMpoBaH
F9-64 YpoBeHb 06HapyxeHust notepu | OT 0,0% po 100,0% (HOMWMHAnNbHLIN 10,0%
Harpysku TOK ABurartens)
F9-65 Bpems obHapyxeHust notepu Ot 0,0c po 60,0c 1,0c
Harpyskm

3TN byHKLMOHANbHbIE NapamMeTpbl onpeaenstoT PYHKLMIO 3aLMTbl OT NOTEPU Harpy3Ku.

Ecnn BbIXogHOW TOK NpMBOA4A NEPEMEHHOrO TOKa NagaeT HMXKe ypPoBHA obHapyxeHus (F9-64)
Ha Bpewmsi, bornblue, YeM 3agaHo B F9-65, npnBoa nepemMeHHOro Toka aBToMaTu4eCKkn CHU3NT
BbIXOAHYI YacToTy 40 7% HOMUHANbHOM 4YacToThl. [locne BOCCTaHOBNEHMS Harpy3ku BO BpeMs
3aLWMThl, NPUBOA NEPEMEHHOIO TOKA YCKOPUTCS A0 3a4aHHON 4acToTbl.
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PyKOBOﬂ,CTBO Nno aKcnyaraunn

maea 7. OnucaHne dyHKUMOHaNbHbIX KOAO0B

7.10 N'pynna FA: ®yHkuusa NMAL0

®yHkuma MAL (nponopunoHanbHbIN + MHTErpanbHbid + NPOM3BOAHBLIN) UCMOMNb3YeT 0OpaTHYIO
CBAA3b CUCTEMbl ON1A YNPaBrieHUss 3aMKHYTbIMU KOHTYpaMu NepeMEHHbIX, Takmx Kak pacxop,
JasneHue, Temnepatypa u T.n. Lenb ynpasnenusa NMUNL — nogaepxusatb BbIXOOHYK YacToTy
npvBoga Kak MOXXHO Brivke K HyXKHOMY 3agaHuto Yyepes HacTpouky MAL.

Puc. 7-33. ®yHkuma N0

MpepnoytutensHoe

o]
Ti 3

Bobixoa MU

3afaHue +

T AR

Kog doyHKUMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa Mo
YMOM4YaHu1io
FA-00 McTouHnk 3apanus NMAL 0: 3agaHue yepes FA-01 0
1: A1
2: Al2
3:Al3
4: YctaHoBka 3agaHusa nmnynscamu (DI5)
5: YcTaHoBKa 3aaHnA NO LWWMHE JAaHHbIX
6: MHOXeCTBEHHbIe 3aaaHund
FA-01 OuckpeTHas yctaHoBKa OT1 0,0% no 100,0% 50,0%
3apganua Mg

FA-00 n FA-01: OTn dyHKUMOHanbHble MapaMeTpbl 3a4aloT KaHan Bxoga 3aganua [MAL.
3apaHue N0 — 310 OTHOCUTENbHAA BenuumHa, amana3oH oT 0,0% go 100,0%. O6paTtHoe
Bosgevcteue ML Takke aBnseTcsa oTHocuTensHon BennumHon. ®yHkums NN HanpasneHa Ha
TO, 4TOGLI 3agaHue MU n obpaTtHoe Bosgenctaune MU Gb1nm Kak MOXHO Grivxe.

Kon, doyHKUMM HanmeHoBaHune napametpa

[nana3soH 3agaHus

Mo
YMONYaHuo

FA-02 McToYHUK obpaTHoro
Bo3aewncteua NN

: Al

D A2

Al3

S A1 = AI2

: YcTraHoBka 3agaHusa umnynscamu (DIS)
: YcTaHoBKa 3aaHus Mo LWWHe AaHHbIX
cAl1+ AI2

: Makc. (JAI1], |AI2])

: MuH. (JAI1], |AI2])

0

FA-02: 3T0T (pyHKUMOHaAnNbHBIA napameTp 3agaeT kaHan obpatHoro Bosgencteusa [MAL.
O6paTHoe Bo3gencteune MNMNL sBRsieTCS OTHOCUTENLHOW BENWYMHOW M MMEET Auanas3oH oT

0,0% po 100,0%.
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PykoBOACTBO NO 3Kcniyataumm maBa 7. OnucaHve yHKUMOHamNbHbIX KOJOB
Kop doyHKLMM HanmeHoBaHune napametpa [nana3oH 3agaHus Mo
YMON4aHuio
FA-03 Hanpasnenue pabotsl MMN1 0: HanpaeneHune Bnepes 0
1: B obpaTHOM HanpaBneHun

FA-03: 3TO0T (pyHKUMOHaNbHLIN nNapameTp 3agaeT HanpasneHuwe pabotbl MAL. Ha Hero
Bo3geuncTeyeT pyHkumsa 35 DI «ObpaTHoe HanpasneHue pabotol MAO».

HanpasneHwne Bnepepq

Korga obpatHoe Bo3sgenctaue MNMNL meHbLLe 3agaHus, NpUBOS NEPEMEHHOIO Toka yBenuynBaeT
BbIXOOHYK 4acToTy. KoHTponb HaTseHus HamoTkm Tpebyet pabotel MWL B HanpaeBneHun
Brepea.

O6paTHoe HanpaBsneHne

Korga obpatHoe Bo3genctaue N[ meHblie 3agaHns, NpUBOL NEPEMEHHOIO TOKA YMEHbLUaeT

BbIXOAHYIO YacToTy. KOHTporb HaTsxeHus pasmaTbiBaHusa Tpebyet pabotbl W[ B obpaTHOM
HanpasneHuw.

Mo
Kon chyHKLMm HanmeHoBaHue napameTtpa [nanasoH 3apaHuns YMOMYAHMIO
FA-04 [nanasoH 3apaHna u OT1 0 no 65535 80%
obpaTHoro Bo3gencteua ML

FA-04: 310 6e3pa3mepHbli NapameTp, OH MUCMONb3yeTCca AN BbIMUCIEHUSA BOCNPOU3BEeEeHUSA
3aganua NL (U0-15) n obpatHoro Bosaenctaua ML (U0-16).

U0-15 = 3apanue ML (npoueHTHasa BenuymHa) x FA-04
U0-16 = obpaTHoe Bo3aencTaeue MNMNL (npoueHTHasa BenuymHa) x FA-04

Hanpumep, ecnn FA-04 3agaH Ha 2000, a 3aganue MO paeHo 100,0%, BocnpousBeneHue
3agaHua N4 (U0-15) 6yget pasHo 2000.

Kon cbyHKLMm HanmeHoBaHue napameTtpa [nanasoH 3apaHuns Mo
YMOJIYaHMIO
FA-05 MponopuunoHanbHLIN Ot 0,0 7o 100,0 20,0
koapdbuumeHT Kp1
FA-06 WuTerpansHoe Bpems Ti1 010,01 c go 10,00 c 2,00c
FA-07 lMponssogHoe Bpems Td1 071 0,00 c o 10,00 c 0,000 ¢

FA-05 — FA-07: 3T doyHKUMOHanbHbLIE napameTpbl NpeacTaBnsaoT cobon NponopLMoHanbHbIN
koadppumumeHT (Kp1), nHterpansHoe Bpems (Ti1) n npomssogHoe Bpems (Td1) doyHkumm MAL-
yrnpaBsreHus.

MponopunoHanbHbIN kKoadduumeHT (Kp1)

bonblias BenuynMHa WMeeT TEeHAEHUMIO CHWXKaTb MMerLyrca 0LIJI/I6Ky, OAHaKO CJINLLIKOM
OonbLUoe 3agaHne MoXeT Bbi3BaTb KonebaHne cUCTEMBI.

WHTerpanbHoe Bpems (Ti1)

UeM MeHblUe uHTerpanbHoe Bpemsda, TeM ObicTpee OyaeT npeackasaHa owwubka. OgHako
CMMLIKOM Masoe 3aJaHne BbI30BET PE3KUI CKauoK Uin KonebdaHne CUcTeMmbl.

MpounssogHoe Bpems (Td1)
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Uem Gonblue npousBogHOe Bpems, TeM ObiCTpee cuctema oTpearnpyeT Ha owunbky. OgHako
Cnvwkom 6onblUOe 3ajaHNe MOXET Bbi3BaTb kKonebaHne cucTemsi.

Mo
Kop, doyHKLMmM HanmeHoBaHune napametpa [nana3oH 3agaHuns YMOMYEHUIO
FA-08 OTpuuaTenbHbi npegen Ot 0,00 'y go MaKc. YacToThl 2,00y
Bbixoga AL

FA-08: 3T1oT (pyHKUMOHaANbHLIN NapamMeTp 3agaeT npegen oTpuuaTensHoro Bbixoga [MAL
(npuBOA NepemeHHoro Toka paboTaeT B 0OpaTHOM HanpaBrieHUn), Tak Kak CAULLKOM BbICOKWUIA
oTpuuaTtenbHbin Bbixog ML B HEKOTOPbLIX CUCTEMAX HE 4OMYCKAeTCs.

Mo

Kop doyHKLMM HanmeHoBaHune napametpa [nana3oH 3apgaHuns YMOMYAHMIO

FA-09 Mpepgen norpewHoctn NMNAAQ OT1 0,0% no 100,0% 0,0%

FA-09: 3T10T (yHKUMOHaNbHbLIM NapameTp 3agaeT npegen norpewHocTn 3aganusa ML n
obpaTHoro Bosgencteua M. Koraa norpewHocTts MWL gocturaet aToro ypoBHS, (PyHKUMSA
MO okasbiBaeTcs AeaKTMBMPOBAHHOW. 3Ta QOyHKUMS nomoraeT cTtabunusampoBaTb 4acToTy
BblXxO4a MpuBOAAa NEPEMEHHOro ToKa, AP(EKTUBHYIO AN HEKOTOPbIX CUCTEM YNpaBreHus C
3aMKHYTbIM KOHTYPOM.

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nanasoH 3agaHus YMOTYAHMIO
FA-10 Mpegen npoussogHon NN 0,00% - 100,00% 0,10%

FA-10: OTOT (pyHKUMOHANbHLIN NapameTp NPUMEHSIET npefen K MNpoM3BOAHOMY BbIXO4y,
KOTOpbIN YyyBCTBUTENEH B doyHKUMM ML 1 MOXeT Bbi3BaTb korniebaHne cuctemsl.

Mo
Kop doyHKLMM HanmeHoBaHue napametpa [wnanasoH 3agaHus YMOMYaHMIO
FA-11 Bpems namernexus saganuna ML | 0,00 ¢ — 650,00 ¢ 0,00 c

FA-11: OTOT (pyHKUMOHANbHLIN NapameTp 3a4aeT BPeMS, KOTOPOE HYXHO Ans TOoro, 4Tobbl
3agaHue MNMNO namenmnock ¢ 0,0% oo 100,0%. 3aganue MU nameHsieTcs NMMHENHO HA OCHOBE
BPEMEHW, 3aJaHHOrO B 3TOM nNapamMeTpe, CHWXKas HeraTMBHOE BO3AENCTBME PE3KOro
nameHenus 3aganus NMAL.

Kon cbyHKLMm HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa Mo
YMOJIYaHMIO
FA-12 Bpems ounbTpa obpatHoro 0,00c-60,00c 0,00 c
Bosgencteua NN
FA-13 Bpems dpunbrpa Beixoga ML | 0,00 c—60,00 ¢ 0,00 c

FA-12, FA-13: 3Tn dyHKUMOHanbHble NapamMeTpbl obecnevmBaloT YHKUMKO unbTpa ang
obpartHoro Bosgenicteus MO n Boixoga ML, cHwkas nomexmn ang obpaTHOro BO3O4eNCTBUS
MO w aktuempya peskoe usMmeHeHne [, Ho 3amegnsas npu 3TOM pearnpoBaHue
TEXHONOrM4eCcKom CUCTEMbI C 3aMKHYTbIM KOHTYPOM.

Mo
Kon cbyHKLMm HanmeHoBaHue napameTpa [nana3soH 3agaHud YMOMYAHMIO
FA-15 MponopunoHanbHbIN OT1 0,0 go 100,0 20,0
KoadhpumumeHT Kp2
FA-16 WHTerpansHoe Bpems Ti2 O1 0,01 c oo 10,00 c 2,00 c
FA-17 MponssogHoe Bpemst Td2 O1 0,000 c no 10,000 c 0,000 c
FA-18 YcrnoBue nepexrioyeHmus OTt0p02 0
napametpa N4
FA-19 MorpewHocts AL 1 ons Ot 0,0% po FA-20 20,0%
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adBTOMATNU4YeCKOro nepeknt4eHnsa

FA-20 MorpewHocTts MW 2 ans Ot FA-19 go 100,0% 80,0%
aBTOMAaTMYECKOro NepeKntoYeHns

FA-15 — FA-20: B HekoTopbIX cuctemax Tpebyetca nepekntodeHve napametpos ML, Tak kak
opHa rpynna napameTpos AL He MOXeT ygoBneTBopaTb TpeboBaHuio.
MepekntoveHne MoxeT BbINOMNHATLCA NMNBOo Yepes knemmy DI, nnbo aBToMatMyecku nNo ypoBHIO

norpewHocTu DI.
Puc. 7-34. MNepekntoveHne napameTtpos NN

Mapametpbl MAD &

Ipynna 1 napametpos MU
FA-05, FA-06, FA-07'

Ipynna 2 napametpos MNAA
FA-15, FA-16, FA-17

FAS FAZ0 2

MorpewHocts NUA
Mo
Kog doyHKUMn HanmeHoBaHue napameTpa [wanasoH 3agaHus YMOTMUaHMIO
FA-21 HavanbHasa BennumHa ML O710,0% po 100,0% 0,0%
FA-22 AKTMBHOE BpeMs Ha4anbHON OT10,00c g0 650,0c 0,00%
BenuuuHbl M0

FA-21 n FA-22: Korga npuBoa nepemMeHHoOro Toka 3anyckaetcd, dyHkuma MW pencrteyet
TONbKO nocrie Toro, Kak Bbixog MO 3admkcmpoBaH Ha HadvanbHoMm ypoBHe MU (FA-21) Ha
Bpemsd, 3agaHHoe B FA-22.

MepeknoyeHne MOXET BbINOMHATLCA Nnbo Yepes knemmy DI, nnbo aBToMatnyeckn No YpoBHIO
norpewwHocTu DI.

Puc. 7-35. HavanbHas sBennumHa NN

BbixoaHas yacToTad

FA-21 (HayanbHas

BenuunHa NMUM) | _ _ - )

/

/ |
/ : Bpems

e
FA-22 (akTuBHOE Bpems
HayanbHon BennuuHbl NMUN)
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maBa 7. OnucaHve yHKUMOHamNbHbIX KOJOB

Mo
Kop doyHKLMM HanmeHoBaHune napametpa [nanasoH 3agaHus YMOMYAHMIO
FA-23 Makc. OTKIoHeHne mexay OT1 0,00% no 100,00% 1,00%
Bbixogamu M B
HanpaBrieHnn sBnepen
FA-24 Makc. OTKITOHEHME Mexay Ot 0,00% po 100,00% 1,00%
Bbixogamu ML B obpaTHOM
HanpaBneHun
FA-23 n FA-24: 3T dyHKUMOHAmbHbIE NapaMeTpbl OrpaHUYMBalOT OTKITOHEHWEe Mexay ABYMS

Boixogamu WO (2 mc Ha Bbixog MWL) ona nogaeBneHus GbicTporo umameHenuns MWL wn
cTabunusmpytoT xoa npuBoga. OHM COOTBETCTBYIOT abOCOMTHOM MakCUMarbHOW BENUYUHE
OTKINOHEHMSA BbIXOA4a B HanpaesneHuu Bnepes 1 B o6patHOM HanpaereHuu.

Kop doyHKLMm

HanmeHoBaHune napametpa

[nana3oH 3agaHus

Mo
yMon4yaHuto

FA-25

MakcumansHoe OTKITOHeHne
Mexay Asyms seixogamu ML
B 06paTHOM HanpaBneHun

Lincbpa u3 paspsga eavHuu;
WHTerpansHoe pasgeneHue
0: [eakTnBmpoBaHoO

00

1: AKTMBMpPOBaHO

LUndpa n3 paspsga AecaTKoB:
OnpegensieT, OyaeT M ocTaHOBKA
WHTEerparnbHoW onepawuuu, Kkoraa BbiXos
MAO pocturaet npegena

0: NpoaomkeHne nHTerpanbHon
onepauuu

1: OcTaHOBKa MHTErpansHON
onepauum

FA-25: 3TOT (pyHKUMOHanNbLHBLIN NapameTp onpeaenseT, OyaeT N akTMBUPOBAHO MHTErpanbHoe
pasfeneHne M OCTaHOBUTCHA NN WHTerpanbHas onepauus, korga Bbixod (ML pocturaet
npegena.

Ecnn wHTerpanbHoe pasgeneHwe aktusupoBaHo, korga DI, 3agaHHbIn ana yHkuumn 38
«[JeaktnBauus nuterpansHoro NMMO», B coctoaHnn BKI1., nHTerpanbHasa onepauus CTaHOBUTCA
AeaKTMBMPOBaHHOW. B 3TOT MOMEHT apdpeKkT umMeloT TomnbKo KoapdunumeHT npupawenuns P u
NPOM3BOAHOE BpeEMS.

Ecnn uHTerpanbHoe pasgeneHue AeakTMBUMPOBAHO, HE3aBUCMMO OT Toro, Haxogutca nv D,
3agaHHbii ana dyHkumm 38 «[eaktuBauus wHterpaneHoro MMALO», B coctoaHum BKJl. —
WHTerpanbHoe pasgenenHue B NtoboM crnyvyae 4eakTMBMPOBaHO.

Koa cpyHKUMK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuio
FA-26 YpoBeHb 0OHapyXeHUs NoTepb 0,0%: obHapyxeHusi HeT 0,0%
obpaTHoro Bo3gencteua ML OT10,1% no 100,0%
FA-27 Bpems obHapyxeHust notepb O10,0cpo20,0c 0,0c
obpaTHoro Bo3gencteua NN

FA-26 n FA-27: OTn QyHKUMOHamnbHble MapameTpbl ONpeaensalT MYHKUMIO OBHapyXeHus
notepu obpartHoro soagencteus MNMAUA. Ecnn obpatHoe BosgencTeme MU MeHbLUe BENMYUHBI,
3agaHHon B FA-26 gna BpemeHwn, 3agaHHoro B FA-27, npuBog NepeMeHHOro Toka BblaeT
coobuweHne Err31 1 gencrsyeT B COOTBETCTBMM C BblIOOpOM B undpe u3 paspsga OecsaTKoB
Tbicay B F9-49.
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PykoBOACTBO N0 aKcnyaTaunm maea 7. OnucaHne dyHKUMOHaNbHbIX KOAO0B
Kog doyHKUMn HavmeHoBaHue napameTtpa [dwanasoH 3agaHus Mo ymonyaHuo
FA-28 Bbi6op onepauun ML npn octaHoBKe 0: leaktnBMpoOBaH 0
1: AKTMBMpOBaH

FA-28: 3T0T (hyHKUMOHanNbHbIN NapameTp onpegenseT, 6yaet nu npogormkeHa onepauusa MAL,
Korga npuvBog nepemeHHoro Toka 6ygeT octaHoBneH. O6blMHO B COCTOSHMM OCTaHOBKM
onepauwus MU peaktusmpyertcs.

7.11 Mpynna Fb: ®yHKUMA MexaHU4YeCcKoro Ka4yaHus, (oMKCUpPOBaHHasi ANUHA U cveT

PyHKUMA MEXAHMYECKOTO KayaHWsi MPUMEHSETCH, HanpuMmep, B TEKCTUNBHOW NPOMbILLIIEHHOCTH
Unu 4ns npou3BoacTBa XMMUYECKUX BOSIOKOH, ANS1 CUCTEM HaMOTKM-pa3MoTki. OH ykasbiBaeT
BbIXOAHYI 4acTOTy KadaHusi BBEPX-BHU3 C 3adaHMEM 4acToTbl B KayectBe ueHTpa. Cnen
4acTOTbl XO04a Ha BPEMEHHOM OCUK MOKasaH Ha WM. HUXe.

Puc. 7-36. dyHKLMS MEXAHNYECKOTO KaYyaHUs

AmnnuTyna Mex. KayaHus
BbixopHas yactota ('u) &

Aw = Fset x Fb-01

BepxHuit npeaen yactoTbl | +AW
MeXaHMYeCKOro KauaHmsi
3apannevactotbiFset | 7 N AN £ 1, R

HwkHuit npeaen 4acToTbl f—==—7~—-———--#-—mme o j oo H- N
MeXaHW4ecKoro KayaHus Lar mMex. Ka4aHus ANs TEKCT. {
cTaHKa = Aw x Fb-02

: | BpeMﬂ'(?)

i ! ; !

| ! Linkn mex. Bpems  3amegneHue '

i1 YckopeHue kayaHust B hopme

BOCXOf,. TPEYT.

Komanga XOI.'IJ
Kog doyHKUMM HavnmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo
Fb-00 Pexum 3apgaHus 0: OTHOCUTENbHO 3aJaHUsA YacTOThbl 0
MEeXaHMYEeCKOro KavyaHus 1: OTHOCUTENBHO MaKCMMarbHON
4acToTbl

Fb-00: 3TOT pyHKUMOHANbLHLIM napameTp BbIOMPaAEeT OCHOBHYK BEMWYUHY aMnnuTyabl
MeXaHU4eCKOro KayaHusl.

Fb-00 = 0: 310 cuctema Bapbupyemown amMnnuMTyAbl MEXaHW4YecKoro kKadaHus. AMnnurtyaa
MEXaHU4eCKOro KayaHusi BapbuMpyeTCs OTHOCUTENbHO LEHTpanbHOW YacToTbl (3agaHus
4acToThl).

Fb-00 = 1: 3710 cucTema XecTKoW amnnuTygbl MexaHU4ecKoro kadaHus. AmMnnutyaa
MeXaHUYeCKOro kKavyaHunsi 3agaHa Ha O4HOM YPOBHE.

Kog doyHKUMM HanmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymonyaHuo
Fb-01 Amnnutyga mexaHunyeckoro kadadms | Ot 0,0% go 100,0% 0,0%
Fb-02 LLlar mexaHu4eckoro kayaHus 01 0,0% po 50,0% 0,0%
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Fb-01 n Fb-02: 3Tn dpyHKUMOHaNbHbIE NapaMeTpbl 3a4al0T aMnnMTyAy U War MeXaHN4YeCKoro
KayaHus.

Korga Fb-00 = 0, Aw (amnnuTtyaa mexaHunyeckoro kavaHus) = F0-07 (Bbibop coBmeLleHns
NCTOYHMKa YacToThbl) X Fb-01.
Korga Fb-00 = 1, Aw (amnnutyaa mexaHmnyeckoro kadyanus) = F0-10 (makc. yactoTta) x Fb-01.

LLar yacToTbl MexaHM4ecKoro kKadyaHuss = Aw (amnnmMTyaa MexaHn4eckoro kadaHums) x Fb-02
(war mexaHn4eckoro kayaHus). Yactota xoga MexaHU4YecKoro kKa4aHus AormkHa ObiTb B
rpaHvuax Mexay BEpXHUM U HWKHUM npegenamm 4actoThl.

Kog doyHKUMM HavnmeHoBaHue napametpa [nanasoH 3agaHus Mo ymon4yaHuo

Fb-03 LInkn mexaHm4eckoro ka4aHus O10,1 ¢ po 3000,0 c 10,0 c

Fb-04 KoadhdpuumneHT yBennyeHns BpeMeHHON 01 0,1% po 100,0% 50,0%
pas3BepTKN C TPEYronbHOW BONHON

Fb-03: 3agaeT nonHoe Bpems LKA MEXaHNUYECKOrO KayaHus.

Fb-04: 310 NpoueHTHas BENUYMHA BOCXOXAEHNSA BPEMEHHOWN pa3BepTKM C TPEYrofibHOW BOSTHOWM
0o Fb-03 (umkn mMexaHU4ecKoro kayaHus).

KoappuumeHT yBennyeHnss BpEMEHHOW pas3BepTkM C TpeyronbHow BonHou = Fb-03 (umkn
MexaHu4eckoro kadaHuus) x Fb-04 (KoadhduumeHT yBenuueHus BpEMEHHOW pas3BEPTKU C
TpeyrornbHOW BOSTHOW, eanHuLua: )

KoappuumeHT ybbiBaHNA BpEMEHHOM pas3BepTkM C TpeyronbHouW BomHom = Fb-03 (uumkn
MexaHu4veckoro kadaHus) x (1 - Fb-04) (KoadbduumeHT yBenuyeHnss BpeMEeHHON pa3BepTKu C
TpeyrorbHOW BOSTHOW, eanHuLa: C)

Kog doyHKLMM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymon4yaHuo
Fb-05 3agaHHasg gnvHa Ot 0 go 65535 m 1000 m
Fb-06 PakTnyeckasa anvHa Ot 0 go 65535 m Om
Fb-07 Y1cno nmnynbLcoB Ha MeTp Ot 0,1 go 6553,5 100,0
Fb-05 - Fb-07: 3TM dyHKUMOHaNbHbIE nNapameTpbl UCMOMb3YTCA ANA  KOHTpons

(PUKCUPOBAHHOW ANUHbI. Bbl MoXeTe nonyuntb daktudeckyto anuHy (F-06) nytem geneHus
nmnynbcoB, oTobpaHHbiXx DI, Ha Fb-07 (uucno mmnynbcoB Ha meTp). Knemma otbopa DI
JomkHa 6bITb 3agaHa Ha dyHkumo 27 «CyeT uMnynbCoB curHana AnuHbly. [Ona Gonee
BbICOKOM 4acTOThl MMMYNbCOB UCnonb3ynTte knemmy DIS.

Korga cpaktuyeckas gnuHa gocturaet BenuumHbl, 3agaHHon B Fb-05, knemma uudposoro
BbIXxoAa, 3agaHHasa Ha dyHKumnio 10 «[oCTUrHyTas gnvHa», okasbliBaeTcs B COCTOsAHMM BKJ1.

C6poc onvHbl MOXET ocylecTBNATbCS Yepes knemmy DI, 3agaHHyto Ha dyHkumio 28 «Cbpoc
ONVHBIY.

Kog doyHKUMmM HanmeHoBaHne napametpa [nanasoH 3agaHus Mo ymon4yaHuo
Fb-08 3apgaHne BennyunHbl cHeTa O1 1 go 65535 1000
Fb-09 BblgeneHne BennunHbl cyeTa O1 1 go 65535 1000

Fb-08 n Fb-09: 3Tn cbyHKUMOHaNbHbIE NapamMeTpbl ABMASOTCS 3aJaHHOW BENUYMHOW cyeTa n
BblAENEHHON BenuuMHOM cyeTa. BenuumHa cyeta otbupaetca knemmon DI, 3agaHHOM Ha
dyHKumo 25 «Bxoa cuetynkar». [Ana 6onee BbICOKOM YaCTOTbl MMMYfbCOB UCMOSb3YyNTE KNEMMY
DI5.

Korga BenuumnHa cyeta gocturaeTt ypoBHS, 3adaHHoro B Fb-08, knemma undpoBoro BbIXOAa,
3agaHHas Ha dyHkumio 8 «locTurHytaa 3agaHHasd  BenuyvvMHa  cveTa», OKasblBaeTcs B
cocTosiHuKn BKIJ1.
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Korga BenuunHa cyeTa gocturaeTt ypoBHS, 3agaHHoro B Fb-09, knemma undpoBoro Bbixoga,
3afjaHHaa Ha dyHkuno 9 «[JocTurHyTas BblOeNEHHasi BenuuMHa cyeTa», OKasblBaeTcd B
cocTosiHuKn BKIJ1.

Fb-09 gormkHa 6bITb paBHa unm meHblie Fb-08.

_11"_2._.1_. UL ﬁ] L‘ITHE_ Uy |?|g'_;"u_'”_ J15UU |_|:|_1‘T_2 10-12 BenuumHa cyeta
‘ u

Bxop umnynbcoB cyeta

B1i=0
Bxop umnynbcoB cyerta i '
Fb-09=11, .
BbIX04 AOCTUrHYTOM BbIAENEHHOM Uiz = H| i ]
BennYuHbI cyeTa Fb-08 = 20 :
BbIxoa AOCTUrHYTOI 3aaHHOM Uo-12=20

BEIMYMHbI CHETa

7. 12 'pynna FC: ®yHKLUMA MHOXeCTBEHHOro 3agaHusa n npoctoro MJK

OYyHKUNA  MHOXeCTBeHHbIX 3agaHun MD290 MoXeT MCnonb3oBaTbCA KaK  UCTOYHUK
MHOXXECTBEHHbIX BEMUYMH CKOPOCTW, pPasfdeneHHbIl UCTOYHUK HanpsbkeHust V/IF 1 MCTOYHMK
3apganus MAL.

®dyHkuma npoctoro MK coBeplleHHO OTNUYHa OT nNporpaMmMmnpyemMon yHKLMKM Nnorib3oBaTens.
OHa MOXeT BbINOMHATb TONIbKO NPOCTbl€ KOMOUHALMN MHOXECTBA 3aJaHNi.

Kon, doyHKUMM HanmeHoBaHue napametpa [nana3soH 3agaHud ymonT;Hmo
FC-00 3apaHue 0 O71-100,0% mo 100,0% 0,0%
FC-01 3apaHwue 1 OT1-100,0% no 100,0% 0,0%
FC-02 3apaHwue 2 OT1-100,0% 0o 100,0% 0,0%
FC-03 3apanue 3 OT1-100,0% 0o 100,0% 0,0%
FC-04 3apaHue 4 O71-100,0% go 100,0% 0,0%
FC-05 3apaHue 5 O71-100,0% go 100,0% 0,0%
FC-06 3apaHue 6 OT1-100,0% 0o 100,0% 0,0%
FC-07 3apanune 7 OT1-100,0% 0o 100,0% 0,0%
FC-08 3apaHue 8 OT1-100,0% no 100,0% 0,0%
FC-09 3apaHue 9 O71-100,0% go 100,0% 0,0%
FC-10 3apaHue 10 O71-100,0% go 100,0% 0,0%
FC-11 3apanue 11 OT1-100,0% 0o 100,0% 0,0%
FC-12 3apaHue 12 OT1-100,0% no 100,0% 0,0%
FC-13 3apaHue 13 O71-100,0% mo 100,0% 0,0%
FC-14 3apanue 14 OT1-100,0% go 100,0% 0,0%
FC-15 3apaHue 15 O71-100,0% go 100,0% 0,0%

FC-00 n FC-15: MHoXecTBeHHOe 3aJaHue — 3TO OTHOCUTENbHas BenuyuHa M HaxoguTcs B
punanasoHe ot -100,0% go 100,0%.

B kayectBe WCTOYHMKA 4YacTOTbl OHa HABMSETCA MPOLEHTHOW BENMUYNHON OTHOCUTENIBbHO
MakcMmarnbHOM 4YacToTbl. B kadecTBe pasgeneHHoro MWCTovHMKa HanpskeHuss V/F 310
NpoueHTHas BennynHa OTHOCUTENbHO HOMWHAanbHOro HanpshkeHns asuraTtens.
MHoO)XeCTBEHHOE 3agaHMe MOXET MepeKnovaTbCsl MCXoOs M3 pPasHbIX COCTOAHUA KIEMM
Dl. bBonee nogpobHo cM. onucaHus rpynnsl F4.
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Kon, doyHKUMN Hanmetosatne [nana3soH 3agaHus Mo
y napamertpa YMOJIYaHMIO
FC-16 Pexum paboTbl npoctoro | 0: OcTtaHoBKa Nocre NpPOXoXAeHUs 0OHOro 0
MK umkna

1: CoxpaHeHUe KOHEYHbIX BENUYMH nocne
NPOXOXAEHWUS OGHOMO LmMKna

2: MNMoBeTop nocrne NpoXoXaeH st OQHOro
uvkna

FC-16: OnpegensieT pexum xoga npoctoro MNJIK.

0: OcTaHoBKa nocne NpoxXoXxaeHnss 04HOro Uukna
MpuBoA NepeMeHHOro Toka oCcTaHaBNMBAETCS MOCHE NPOXOXAEHUsI OOHOro LMKNa U He
3anyckaeTtcsa A0 Tex rnop, noka He nony4uT HoByto komaHay RUN.

1: CoxpaHeHne KOHEYHbIX BEMNYMH NOcne NPOXOXAEHUST OAHOro LMKna
MpynBOA NEPEMEHHOIO TOKa COXPaHSET KOHEYHYI 4YacToTy Xo4a W HanpasfeHue nocrne
NPOXOXAEHNSA OAHOrO LMKna.

2: MoBTOp nocne NpoxoXxaeHust O4HOro LMKna

MpuBOA nNEpPEeMEHHOro ToKa aBTOMATUYECKM 3anyckaeT Apyron LUMKn  nocne
NMPOXOXAEHNSA NEePBOro LMKMa M HEe OCTaHaBNUBAETCA A0 TeX Mop, Nnoka He Mnonyyut
KOMaHAy OCTaHOBKMW.

MpocTon MJIK moxeT BblITb NCTOYHNKOM YacTOTbl NMMOO pas3aeneHHbIM MCTOYHMKOM HarpsiKeHUs
V/F.

Koroaa oOH wucnonb3yeTcsas B KadecTBe WCTOYHMKA 4acTtoTbl, BenudmHa FC-00 — AC-15
(mnonoxuTenbHaa Mnu oTpuuaTtenbHas) onpenensieT HanpaeneHne xoga npueoga. Ecnn ata
BENUYMHA oTpuuaTesibHas, 3TO 3HAYUT, YTO NPUBOL NEPEMEHHOrO Toka paboTaeT B oGpaTHOM
HanpaeneHuu.

Puc. 7-37. ®yHkums npoctoro MJIK.

1
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Kop doyHKLMM

HanmeHoBaHune napametpa

[nana3soH 3agaHus

Mo
yMonyaHuto

FC-17

Bbibop paboTbl npocToro
MJIK ¢ coxpaHeHnem

LUndpa n3 paspaga eanHuu;
CoxpaHsaeTcsa Npu OTKITIOYEHUN NMUTAHKS
0: Het

1: a

LUndpa n3 paspsga AecaTKoB:
CoxpaHsieTca Npu oCTaHOBKE
0: Het

1: da

00

FC-17: OnpegensieT coxpaHeHue paHHbix npocteiM [MJIK npu oTknoveHun nutaHua unu

OCTaHOBKe.

Ecnn paHHble coxpaHAalTcd, NpyvBoL MepeMeHHOro Toka 3anomuHaeT dasy xoga [NK u
4YacToTy XOA4a [0 OTKIKYEHUS MUTAHUS WU OCTAHOBKM W NpPOAomKUT paboty C dasbl,
COXpaHeHHOWN B NamMsTK, Nocne Bo3obHOBNEHUS nogadun nutaHnsa. B npoTuBHOM crydae npuBoa
nepeMeHHoro Toka nepesanyckaeT npouecc MNJIK npu cneaytowem BO306HOBMEHMU Nogaym

nuTaHus.
Mo
Kon chyHKLum HaumeHoBaHune napameTpa [nanasoH 3agaHus YMOMMAHIIO

FC-18 Bpems paboTbl npocToro Ot 0,0 ¢ (4) mo 6500 c (4) 0,0c (v)
MIK, sagaxue 0

FC-19 Bpems yckopeHus/ Otr0pmo3 0
3ameanexus npoctoro MK,
3agaHve 0

FC-20 Bpems paboTbl npocToro Ot 0,0 ¢ (4) mo 6500 c (4) 0,0c (v)
MJIK, 3agaxue 1

FC-21 Bpems yckopeHus/ Otr0pmo3 0
3amegnexunsa npoctoro MJK,
3agaHue 1

FC-22 Bpewmsi paboTbl npocToro Ot 0,0 ¢ (4) o 6500 c (4) 0,0 c (4)
MNJ1K, 3agaHve 2

FC-23 Bpems yckopeHus/ O10p03 0
3amegnexunsa npoctoro MJK,
3agaHuve 2

FC-24 Bpewmsi paboTbl npocToro Ot 0,0 ¢ (4) 8o 6500 c (4) 0,0 c (4)
MJK, 3aganve 3

FC-25 Bpems yckopeHus/ O10p03 0
3ameanexus npoctoro MK,
3agaHve 3

FC-26 Bpems paboTbl npocToro Ot 0,0 ¢ (4) mo 6500 c (4) 0,0c (v)
MJIK, sagaHue 4

FC-27 Bpems yckopeHus/ Otr0po3 0
3ameanexus npoctoro MK,
3agaHue 4

FC-28 Bpems paboTbl npocToro Ot 0,0 ¢ (4) go 6500 c (4) 0,0c (v)
MNJIK, 3agaHue 5

FC-29 Bpems yckopeHus/ O10p03 0
3amegneHunsa npoctoro MJK,
3agaHuve 5

FC-30 Bpewmsi paboTbl npocToro Ot 0,0 ¢ (4) 8o 6500 c (4) 0,0 c (4)
MJ1K, 3agaHve 6

FC-31 Bpems yckopeHus/ O10p03 0
3amegneHus npoctoro MNMJK,
3agaHuve 6

FC-32 Bpems paboTbl npocToro OT1 0,0 c (4) 8o 6500 ¢ (v) 0,0 c (4)

MK, 3apgaHue 7
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Kop doyHKLMM

HanmeHoBaHune napametpa

[nana3soH 3agaHus

Mo
yMOn4YaHuio

FC-33

Bpems yckopeHus/
3amegnexunsa npoctoro MJK,
3agaHve 7

Or0pmo3

0

FC-34

Bpemsi paboTbl NpocToro
MNJ1K, 3agaHue 8

Ot 0,0 ¢ (4) 8o 6500 c (4)

0,0 c (4)

FC-35

Bpemsa yckopeHus/
3amegnexunsa npoctoro MK,
3agaHue 8

Or0pmo3

FC-36

Bpewms paboTbl npocToro
MIK, sagaxve 9

Ot 0,0 ¢ (4) mo 6500 c (4)

0,0c (v)

FC-37

Bpewms yckopeHus/
3amegneHna npoctoro MNMJK,
3agaHve 9

OTt0m03

FC-38

Bpewmsi paboTbl npocToro
MK, sagaxue 10

Ot 0,0 ¢ (4) go 6500 c (4)

0,0c (v)

FC-39

Bpewms yckopeHus/
3amegneHna npoctoro MNMJK,
3agaHue 10

OTt0m03

FC-40

Bpemsi paboTbl NpocToro
MNJK, saganne 11

Ot 0,0 c (4) 8o 6500 c (4)

0,0c (4)

FC-41

Bpems
YyCKOp€eHUsi/3ameneHms
npoctoro MJIK, 3agaHue 11

OTt0m03

FC-42

Bpemsi paboTbl NpoCcTOro
MJK, sagaHue 12

Ot 0,0 ¢ (4) o 6500 c (4)

0,0 c (4)

FC-43

Bpems
yCcKopeHusi/3ameaneHus
npoctoro MJIK, 3agaHue 12

OTt0m03

FC-44

Bpewms paboTbl npocToro
MNK, sagaxve 13

Ot 0,0 ¢ (4) go 6500 c (4)

0,0c (v)

FC-45

Bpewmsa
ycKopeHus/3ameaneHuns
npoctoro MNJIK, 3aganne 13

Or0pmo3

FC-46

Bpewmsi paboTbl npocToro
MNJK, saganve 14

Ot 0,0 ¢ (4) mo 6500 c (4)

0,0c (v)

FC-47

Bpems
yCKOp€eHUsi/3ameaneHms
npoctoro MJIK, 3agaHue 14

OTt0m03

FC-48

Bpemsi paboTbl NpocToro
MJK, sagaHue 15

Ot 0,0 ¢ (4) o 6500 c (4)

0,0 c (4)

FC-49

Bpems
yCcKopeHusi/3ameaneHus
npoctoro MJIK, 3agaHne 15

OTt0m03

FC-50

EovHuua BpemeHn paboTbl
npoctoro MJIK

0, 1

FC-18 — FC-50: 311 dyHKUMOHanNbHbIEe NapameTpbl 3a4al0T BPeEMS Xoda U BpeMsi yCKopeHus/
3amenrneHusa 16 sagaxumn npoctoro MNIK.
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Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHus ymonl_t:szo

FC-51 WcTouHuk 3apaHua 0 0: 3apaetca FC-00 0

1: A1

2: Al2

3: Al3

4: YcTaHOBKa 3aaHus MMnyrnbcamu

5:nng

6: 3apaeTca yepes 3a4aHHyO YacToTy

(FO-08), nsmeHsetca yepes Knemmy

UP/DOWN
FC-51: 3T0T dhyHKUMOHanNbHbLIM NapameTp onpeaenseT kKaHan 3agaHus Hyns.
7.13 'pynna Fd: NMapameTpbl cBA3N
bonee nogpobHo cm. «[poTokon kommyHukauun Modbus MD290».
7.14 I'pynna FE: NMapameTpbl, onpeaensiemblie Nnonb3oBaTtenem
MpuBoa nepemeHHoro Toka gobasnte Makcumym 30 pyHKLMOHANbHbIX NapamMeTpoB

Kop doyHKLMM HanmeHoBaHune napametpa [nana3soH 3agaHud ymonl_t:szo
FE-Q0 Onpenensembin norns3osareriem napaveTp 0 Ot FO-00 mo FP-xx, ot AC-00 mo Axxx, | FO-00
UO-xx

FE-O1 OnpenernsembIn norb3osaTeriem rnapametp 1 Toxe, yro FE-O0 FO-02
FE-02 OnpenensembIn nors3oBareriem rnapameTp 2 Toxe, yro FE-O0 FO-03
FE-03 Onpenersiembiv nornb3oearerieM napavetp 3 Toxe, yto FE-00 FO-07
FE-04 OnpenensembIn norns3osareriem rnapaveTp 4 Toxe, yro FE-O0 FO-08
FE-05 Onpenersembiv nornb3oearerieM napavetp 5 Toxe, yto FE-00 FO-17
FE-06 OnpenensembIn norns3oBaTeriem rnapameTp 6 Toxe, yro FE-O0 FO-18
FE-Q7 Onpenersembiv nornb3osarerieM napavetp 7 Toxe, yto FE-00 F300
FE-08 Onpenersiembiv nornb3oearerieM napavetp 8 Toxe, yto FE-00 F301
FE-09 OnpenensembIn norns3osareriem rnapaveTp 9 Toxe, yro FE-O0 F4-00
FE-10 Onpenersiembii nonb3osarenemnapavetp 10 | Toxke, yro FE-00 F4-01
FE-11 Onpenensiembin nonb3osaternemM napametp 11 | Toxe, yto FE-OO F4-02
FE-12 Onpenersiembii nonb3osarenemnapavetp 12 | Toxke, yro FE-00 F504
FE-13 Onpenensiembin nornb3osaternemM napametp 13 | Toxe, yto FE-OO F507
FE-14 Onpenersiembii nonb3osarenem napavetp 14 | Toxke, yro FE-00 F6-00
FE-15 Onpenersiembii nonb3osareneMmnapavetp 15 | Toxke, yro FE-00 FO02
FE-16 OnpenensiembIn nonb3osaternemMnapametp 16 | Toxe, yto FE-OO F6-10
FE-17 Onpenersiembii nonb3osarenemnapavetp 17 | Toxke, yro FE-00 FO-00
FE-18 OnpenensiembIn nornb3osaternemM napametp 18 | Toxe, yto FE-O0 FO-00
FE-19 Onpenersiembii nonb3osareneMmnapavetp 19 | Toxke, yro FE-00 FO-00
FE-20 Onpenensiembin nonb3osaternemM napamep 20 | Toxe, yto FEOO FO-00
FE-21 OnpenensiembIn nonb3osaternemM napame 21 | Toxe, yto FEOO FO-00
FE-22 Onpenersiembii nons3osareneMmnapavetp 22 | Toxke, yro FE-00 FO-00
FE-23 OnpenensiembIn nonb3osaternemMnapamep 23 | Toxe, yto FEOO FO-00
FE-24 Onpepensembii norns3oearenemMnapametp 24 | Toxke, yro FE-00 FO-00
FE-25 Onpenensembi nors3osareriemMnapavetp 25 | Toxxe, yro FE-00 FO-00
FE-26 Onpepensembii nonb3oeatereMnapametp 26 | Toxke,yro FE-00 FO-00
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Kon cbyHKLMm HanmeHoBaHue napameTtpa [nana3soH 3agaHu4 Mo
YyMON4aHu1Io
FE-27 OnpenensiembIn nornb3osatenemMnapametp 27 | Toxe, yto FE-OO FO-00
FE-28 Onpenersiembii nons3osareneMmnapavetp 28 | Toxke, yro FE-00 FO-00
FE-29 OnpenensiembIn nonb3osaternemM napamep 29 | Toxe, yto FE-O0 FO-00

7.15 'pynna FP: YnpaBneHue hbyHKUUOHaNbHLIMU NapamMeTpamMu

Mo

Ko HKLMN HaumeHoBaHne napametpa nanasoH 3agaHus
A PyHKL p p A hat yMmoniahitio

FP-00 Maponb nonb3oBarensi Ot 0 go 65535 0

OTOT (PYHKUMOHANbHbLIN NapaMeTp KOHTpOnMpyeT (OYHKUMIO 3almTbl 6e3onacHOCTU, KoTopas
TpebyeT napons, onpeaensieMoro nofnb3oBaTenem.

[ns akTBauun 3aWmTbl Napofiem 3a4aTtb BENIMYMHY STOrO NapameTpa, OT/IMYHYO OT Hyns. JTa
BENMYMHA ABMNseTCA naponem, 3ajaBaeMbiM nonb3oBatenem. [anee Bbl MoOXeTe
ucnonb3oBaTb Mapofib AN BBOAA pPeXMMa pPefakTMpOBaHUS (YHKUMOHANbHOMO Koaa.
O6s3aTenbHO 3aNOMHUTE BBEAEHHbI BaMKU Naporb.

[ns Toro, 4Tobbl CHATL 3alLMTY Naporiem, BBEOUTE PEXUM pedakTnpoBaHmsa (OyHKLUMOHANbHOro
Kofa, ucrnonb3ys TekyLimi naponb, n 3agante FP-00 Ha 00000.

Mo

Ko, HKUWNN HanmeHoBaHue napameTpa nana3oH 3agaHusa
A PyHKL P P A a yMONUaHMIo

FP-01 MHnunanmsaumna napameTpa 0: Onepauusa He Npon3BOAUTCS 0
1: BoccTaHoBReHWE 3aBOACKUX
napameTpoB, KPOMe NapaMeTpoB
asuraTens

2: YpaneHue 3anucen

3: PesepBurpoBaHne TEKYLLNX
napameTpoB Nonb3oBaTens

501: BoccTtaHoBnEeHUe pe3epBHbIX
napameTpoB Nonb3oBaTens

FP-01: MD290 nmeeT doyHKUMIO MHULManM3aumum napaMmeTpos.

0: Onepauna He nponsBoauTCSH

MHuumnanusauns napameTpa geakTUBMPOBaHa.

1: BoccTaHoBreHne 3aBoACKUX NapaMeTpoB, KpoOMe napamMeTpoB ABuratens

BonbWNHCTBO (hyHKUMOHaNbHbIX NapameTpoB MD290 BoccTaHaBNMBaKTCA 40 3aBOACKMX
napameTpos. Criegyolime napameTpbl He 6yayT BOCCTaHaBNMBaTLCS, BKIOYAsA napameTpsbl
asuratens: FO-22 (paspelleHue 3aganuns yactotbl), F7-09 (coBokynHoe Bpems xoga), F7-13
(coBokynHoe Bpems noa HanpshkeHneMm), F7-14 (coBokynHoe notpebneHune aHeprum), n byget
BblaaHa nHdopmaums o6 onbke.

2: YpaneHuve 3anucen

F7-09 (coBokynHoe Bpems xona), F7-13 (coBokynHoe Bpems nof HanpshkeHnem), F7-14
(coBokynHoe notpebneHne aHeprum) n nHpopmaums 06 owmbkax yoansoTcs.
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3: PesepBupoBaHune TeKyLLMX NnapaMeTpoB nosib3oBaTens

Bbl MoXkeTe npon3BoguTb OTAENbHOE BHELLHEE pe3epBUPOBaHNE 3a4aHMn NapaMeTpoB. JTa
YHKLMSA NO3BONSAET 3arpy3nTb KOMMIEKT 3a4aHuUin NapaMeTpoB BO BPEMS 3anycka B paboTy
W BOCCTAHOBUTb KOMMNJEKT 3afiaHniA NOCne BbIMNOSIHEHMS paboT NO PEMOHTY Unn
TexobenyxmeaHuio Ha MD290.

501: BoccTtaHoBMNEHNE pe3epBHbIX NapamMeTpoB Mosib3oBaTens

Bbl MOXeTe BocCTaHaBNMBaTb npeabigywmne pe3epBHblie NapamMeTpbl Nosfib3oBaTeN .

Mo
Kop doyHKLMM HanmeHoBaHue napametpa [nana3oH 3apgaHus YMOMYAHMIO
FP-02 Bbibop obuiero Undpa us paspsga egmnuy;: N'pynna U 11
BOCMpPOU3BEAEHMS 0: He BocnponsBoauTtcst
PYHKUNOHANbHbIX 1: Bocnpounssogurcs
napamMmeTpoB Lindpa us paspsga pecartkos: pynna A
0: He Bocnponssoautcs
1: Bocnpounssogurcs
FP-03 Bbi6op nHamBmuayansHoro Lndpa us paspsga eanHuy: 'pynna, 00
BOCMpPOU3BEAEHMS onpegensiemasi nonb3oBaTenem
dYHKUMOHANbHbIX 0: He Bocnponssoantcs
napameTpoB 1: Bocnpoussogutcs

Lindpa n3 paspsaga gecatkos: pynna,
MoavduLmpyemMas nons3osaTenem

0: He BocnpoussoaunTtcsa

1: Bocnpoussogutcs

FP-02 — FP-03: 3Tn doyHKUMOHanbHble NapameTpbl onpeaensioT, BOCNpomM3BoaAaTca nv obwme
PYHKUMOHaNbHbIE NapamMeTpbl U UHANBMAYAlNbHbIE NapamMeTpbl.

MD290 knaccuduuupyeT napameTpbl Ha Tpwu rpynnbl: obwasa rpynna, onpegensemas
nonb3oBaTtenem rpynna u MoauduumMpyemas nons3osatenem rpynna. OHM onpegensioTcsa u
BOCNPOM3BOAATCA crieayowmum obpasom:

pynna napameTpoB OnucaHue BocnpoussegeHue

O6was rpynna BocnpousseneHne yHKLMOHaNbHbIX
KOZOB npuBoAa NnepeMeHHoro Toka B -bASE
nocneposartensHocth oT FO go FF, ot AO
go AF n ot UO go UF.

Onpegensemas BocnpowussegeHne makcumym 32

nonb3oBaTerfieM rpynna | onpeaensiemMblX NOMb30BaTeNeM -USET
napameTpos B rpynne FE

Moanduumpyemas BocnponsBeaeHne napameTpos,

nonb3oBaTesneM rpynna | nogBepriwmnxcs mogudmukaumm --C--

Hanpumep, dyHkumoHanbHbin napameTtp FO-00 Bocnpomssoantca kak FO-00 B obuen rpynne,
kak uF0-00 B onpegensemon nonb3oBaTenem rpynne n kak cF0-00 B moauduuupyemon
nonb3oBaTenem rpynne.

Mo
Kop, doyHKLMmM HanmeHoBaHue napametpa [nanasoH 3agaHus YMOMYEHUIO
FP-04 Bbi6op moandmkaumm 0: JeakTneBmpoBaH 0
napameTpa 1: AKTBMpoBaH
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7.16 'pynna Al: BupTtyanbHbin DI/DO

Koa coyHKUMK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuo
A1-00 Bei6op dyHkumm VDI OT10 o 50 0
A1-01 Bei6op cdyHkunm VDI2 OT10 o050 0
A1-02 Bei6op cyHkunm VDI3 OT10po 50 0
A1-03 Bei6op cdyHkunm VDI4 OT10 050 0
A1-04 Bei6op cyHkunm VDIS OT10 o 50 0

A1-00 n A1-04: 3Tn dyHKUMOHAnNbHbIE NapameTpbl 3a4alT PYHKUMIO ONS NATU BUPTyanbHbIX
knemm DI — ¢ VDI1 no VDI5, koTopble umetoT Te Xe dyHKunn umdgposbix Bxogos (oT 0 go 50),
yTO K gecartb knemm DI. Bonee nogpo6Ho cm. onucanme F4-00 no F4-09.

HaumeHoBaHne Mo
Kon cbyHKLMm [nana3soH 3agaHud
napametpa YMOSYaHuo

A1-05 Pexum 3agaHus aktuHoro | 0: Onpepensetca coctosiHneMm VDOX 00000
coctosaHusa VDI 1: Onpegensitcsa A1-06

Lindpa n3 paspsaga egmund: VDI

Undpa n3 paspsaga gecatkos: VD2
LUndpa n3 paspsaga coten: VDI3

Lndpa n3 paspsaga toicay: VDI4

Lindbpa u3 paspsga pgecatkos Teicay: VDIS

A1-06 Bbibop akTnBHOrO 0: HeaktuBHOE 00000
coctosiHua VDI 1: AkTUBHOE

Undpa n3 paspsaga eanHny;: VDI

Lindpa n3 paspsga gecsrtkos: VD2
Lindpa n3 paspsga coten: VDI3

LUndpa n3 paspsaga teicay: VDI4

LUndpa n3 paspaga gecatkos Toicad: VDIS

A1-05 n A1-06: 3Tn cyHKUMOHaNbHbIE MapamMeTpbl ONPeaenslT akTMBHbI pexum VDI1 —
VDI5.

0. Onpepensietcsa coctoaHmem VDOX

UTtoObl npuBOO NEpeMEHHOro Toka Mor coobuwaTts 06 owunbkax M OocTaHaBNUBATLCS,
korga Bxop ¢ Al1 gocturaeT npegena, BoIMOMHUTL cregyolme 3agaHng:

1. 3apgatb A1-00 Ha 44 pns npucsoeHua VDI1 dyHkuumn 44 «Onpegensemas
none3oBarernem owmnbka 1».

2. 3apaTtb A1-05 Ha xxx0 gns onpegeneHnsa aktuBHoro coctosiHua VDI1 cocTtosHuem
VDOx.

3. 3apgatb A1-11 Ha 31 gnsa npucsoeHusa VDO1 dyHkuum 31 «[pegen npesbllweHus
Bxoaa Al1».

[anee, koraa Bxoa ¢ Al1 pocturaet npegena, VDO1 oka3sbiBaeTca B coctodHnn BKIJI.
Hanee VDI1 okasbiBaeTcsa B cocTodaHun BKJI1., 1 npuBoa nepemMeHHOro Toka npuHuMaeT
onpeaensaemyo nonb3oBaTeniemM oLwmnobKy.
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PyKOBOﬂ,CTBO Nno aKcnyaraunn

maea 7. OnucaHne dyHKUMOHaNbHbIX KOAO0B

1. Onpegpensietca A1-06

Ytobbl NpuBOA4 NEPEMEHHOrO TOKa MOI aBTOMaTMYECKM BXOAUTb B PEXMUM Xoga nocre
nogayun NUTaHus, BbINOMHUTL criegyowme 3agaHus:
1. 3apatb A1-00 Ha 1 ansa npucsoexus VDI1 dyHkumMm 1 «Xoa B HanpaBneHuu Bnepeq

(FWD)».

2. 3apgaTtb A1-05 Ha xxx1 ans onpegeneHnst aktmeHoro coctosiHna VDI1 cocTosiHnem

F1-06.

3. 3apatb F0-02 Ha 1 gns MCNONb30BaHUSA ynpaBfeHUsl C KNEMMHWKA B KayecTBe
MCTOYHMKA KOMaHAbI.
4. 3apgatb F8-18 Ha 0 ons geakTMBaumm 3aWmMThl 3anycka.

Mocne 3aBeplweHWs uWHUUMaNM3auMM nNpu nogave nUTaHUA MpPUMBOL MEPEMEHHOro Toka
onpegenset, uto VDI1 3agaetca Ha akTuMBHYK ¢yHkunto FWD. 3To 03HavaeT, 4TO npusBoA
nepemeHHoro Toka nony4aet komaHgy FWD ot VDI1 n 3anyckaeT xo4 B HanpasneHun Bnepea.

Kog doyHKUMM HanmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo

A1-07 Beibop cpyHkumm gnsa Al1, OT10 o 50 0
ncnons3yemoro kak Dl

A1-08 Bbi6op cdyHkumm gns Al2, OT10 po 50 0
ncnonb3yemoro kak DI

A1-09 Beibop dpyHkumm gnsa Al3, OT10 o050 0
ncnonb3yemoro kak DI

A1-10 BbI6op akTMBHOIO COCTOAHUSA 0: AKTMBEH BbICOKMIN YPOBEHb 000

ana Al, ncnonssyemoro kak DI

1: AKTMBEH HU3KNIN YPOBEHb
Lincpa n3 paspsga eanHuny: Al1
Lincdpa 13 paspsiga gecartkos: Al2
Lndbpa 13 paspsiga coteH: Al3

A1-07 n A1-10: 3T dyHKUMOHanNbHbIE NapameTpbl No3BonsAT Al1 OblTb MCNONB30BaHHLIM B
kadectBe DI. Korga BxogHoe HanpsbkeHne Al Bblwe 7 BonbT, Al HAxoautcsi B COCTOSIHUM
BbICOKOro ypoBHsi. Koraa BxogHoe HanpsbkeHue Al Hwxke 3 BonbT, Al HaxoguTcs B COCTOSAHUM
HW3KOro ypoBH4. Al HaxoQuTCHa B COCTOSHUM rncTepesuca mexay 3 B u 7 B.

Puc. 7-38. OnpegeneHune akTMBHOIO COCTOAHNA Knemmbl Al

BxogHoe HanpsxeHue Al | l.
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Kog doyHKLMM HavmeHoBaHne napametpa [nanasoH 3agaHus Mo ymon4yaHuo
A1-11 Bei6op dyHkumnm VDO1 0: BHyTpeHHee 3akopayvBaHue ¢ 0
dmamyeckmm DIx
Ot 1 0o 41
A1-12 Bei6op cpyHkumnm VDO2 0: BHyTpeHHee 3akopayvBaHue ¢ 0
dmsmyeckmm DIx
Ot 1 po 41
A1-13 Bei6op cpyHkumn VDO3 0: BHyTpeHHee 3akopayvBaHue ¢ 0
dumamyeckmm DIx
Ot 1 po 41
A1-14 Bei6op dpyHkunn VDO4 0: BHyTpeHHee 3akopayuBaHue ¢ 0
dumamyeckmm DIx
Ot 1 0o 41
A1-15 Bei6op dpyHkumn VDOS 0: BHyTpeHHee 3akopayuBaHue ¢ 0
dmamyeckmm DIx
Ot 1 po 41
A1-16 3apepxka Bbixoga VDO1 O1 0,0 c oo 3600,0 c 0,0c
A1-17 Bapepxka Boixoga VDO2 O10,0 c go 3600,0 c 0,0c
A1-18 3agepxka Bbixoga VDO3 OT10,0c no 3600,0 c 0,0c
A1-19 3agepxka Bbixoga VDO4 O1 0,0 c oo 3600,0 c 0,0c
A1-20 3agepxka Bbixoga VDO5 O1 0,0 c oo 3600,0 c 0,0c
A1-21 Beibop akTnBHOrO pexvma 0: AKTUBEH BbICOKMI YPOBEHb 00000

VDO

1: AKTMBEH HU3KUI YPOBEHb

Undpa n3 paspsaga eanHuy: VDO
LUndpa ns paspsaga gecatkos: VDO2
Lindpa n3 paspsaga coteH: VDO3
LUndpa un3 paspsaga teicay: VDO4
Lindbpa u3 paspsiga AeCATKOB ThICAY:
VDO5

A1-11 n A1-21: 3T pyHKUMOHarnNbHbIE NapaMeTpsbl 3agatoT pyHkumn knemmam VDO, koTopble
UMerT Te Xe yHKuun Lmdposoro Bbixoga (oT 1 go 40), kakme nmetoT knemmbl DO. Bonee
nogpobHo cm. onucaHue B rpynne F5. VDO moxeT ucnonb3oBatbcs Bmecte ¢ VDIX gns
BbINOSTHEHWUSI HEKOTOPbIX BUAOB MPOCTOro NIOMMYECKOro KOHTPONS.
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7.17 I'pynna A2: NMapameTpbl ABUratensa 2

MD290 moxeT nepeknoyaTbCs B COCTOSHUW XO4a C OAHOro ABuraTerns Ha Opyrom, BCero

Konun4yecTBo asuratenen — 4. imesa 4 gBurarens, Bbl MOXeETE:

3agatb COOTBETCTBEHHbIE MAapaMeTpbl ABUraTens B COOTBETCTBMM C YKa3aHHbIMU Ha Tabnunyke
BbINONHWTL COOTBETCTBEHHYO aBTOMATUYECKYO HAaCTPOWKY ABUraTens
Bbibpatb ynpasneHue V/F nnu BekTopHOE ynpasneHve

3agatb napameTpbl, OTHOcALWMeECs K ynpaeneHuto V/F nnmn BeKToOpHOMY ynpaBrieHuUto

MapameTpbl gBuratensa 2, apuratenda 3 n gsuratens 4 onpeaensitoTcs Tak XKe, Kak napamMmeTpsbl
asuratens 1. bonee nogpo6bHo cm. onucaHua rpynn F1 n F2.

Koa cpyHKUmUK HanmeHoBaHue napameTtpa [vanasoH 3agaHus Mo ymon4yaHuio
A2-00 Bbibop Tvna gpuratens OTr0po01 0
A2-01 HomuHanbHas MOLLHOCTb 0,1 -30,0 kBT B saBucumocTun
apurartens OT Mogenu
A2-02 HomuHanbHoe HanpsikeHne 1-1000B B 3aBucmumoctu
asuratens oT Mogenu
A2-03 HomMuWHanbHbIN TOK ABUraTens 0,01 — 655,35 A B 3aBucumocTun
OT Mogenu
A2-04 HomuHanbHas yactoTa 0,01 Ny — makc. YactoTa B 3aBucumocTun
asuratens oT Mogenu
A2-05 HomuHanbHasi CkopocTb 1 — 65535 06/MuH B 3aBncumoctun
apurartens OT Mogenu
A2-06 ConpoTuBneHue cratopa 0,001 - 65,535 Om MapameTp aBT.
HaCTPOWKN
A2-07 ConpoTuBneHne poTtopa 0,001 — 65,535 Om MapameTp aBT.
HaCTPOWKM
A2-08 MHAOYKTUBHOCTL 0,01 — 655,35 mI'H MapameTp aBT.
HaCTPOWKN
A2-09 MHaOyKTMBHOE peakTnBHoe 0,1 —6553,5 mH MapameTp aBT.
COMpoTUBMNEHNE HaCTPOWKM
A2-10 Tok xonocTtoro xoga Ot 0,01 A po A2-03 MapameTp aBT.
HaCTPOWKN
A2-61 Pexum ynpaeneHus Onz2 2
nsuratenem 2
A2-62 Bbibop BpemeHn yckopeHus/ O10p04 0
3ameanexus geurarens 2
A2-63 dopcmpoBaHne MOMEHTA 0,0% (dwmkcmnpoBaHHoe B 3aBucmmocTu
asuraTens 2 dopcupoBaHne MOMEHTA) OT Moaenmn
Ot 0,1% go 30,0%
A2-65 KoadhmumneHT nogaeneHms O10 go 100 B 3aBucmumoctu
Bnbpaunn geuratens 2 OT Moaenu
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7.18 'pynna A5: OnTuMmunsauusa ynpasrneHus

Koa cpyHKUMK

HanmeHoBaHue napamMmeTpa

[ranasoH 3agaHus

Mo ymon4yaHuio

A5-00

BepxHuin npegen 4actoTbl
nepekntoyenms UWLWWM (undposon
LUMPOTHO-MMMYNBbCHOW MOAYMSALMN)

O1 0,00 oo 15,00 Ny,

12,00 'y,

A5-00: 3TOT CbyHKUMOHANbLHLIM NapameTp OeWCcTByeT Tonbko pAns ynpasneHua V/F wu
onpegenseTt cxemy UMPPOBOW LUMPOTHO-UMMYNLCHOM MOAynaumn B pexnme ynpasneHusa V/F.

OTOT NnapameTp peako HyxgaeTcsi B MoangUKaLmn.

Ecnn BbixogHas 4actoTa Hwke 3agaHusi, OyaeT MCnonb3oBaTbCHA 7-CEerMEHTHas cxema
HENPepPbIBHOW MOAYNSALMMN, YTO MOXKET NPUBECTU K OONbLUMM NOTEPSM MPU NEPEKIOYEHUN, HO K
MEHbLLEN Nynbcauun Toka.
Ecnu BbixogHas 4acTtota Oonblue 3agaHusl, OyaeT ucCnonb3oBaTbCA 5-CErMEHTHas cxema
NPepbIBUCTON MOAYNALUN, YTO MOXKET NPUBECTUN K MEHBLUMM MOTEPSIM MPU NEPEKIOYEHUU, HO K
fonbluen nynbcaumm Toka.

Kog doyHKLMM

HanmeHoBaHue napametpa

[nanasoH 3agaHunsa

Mo ymonyaHuo

A5-01

O6pasel, LWNMPOTHO-UMMNYILCHON
Moaynsuum

0: ACMHXpOHHasa Moaynauns
1: CUHXpOHHas moaynauus

0

A5-01: 3TOT (PyHKLMOHANbHLIN NapaMeTp AencTByeT TonbKo Ang ynpasnenus V/F.

CVIHXpOHHaﬂ MoaynAaunAa npuMeHAeTcA, Korga BbiXOAHaA 4actoTa npuBoda AOCTUraeT 85 Iy

unn ©Oonee,

ynyJwas

Ka4yeCTBO BbIXOOHOIo

HanpsaXxeHu4.

NPUMEHSIeTCS, Korga BbIXxo4Has YactoTa npusoga Hwke 85 Ny,

Acun HXpPOHHasA MoAaynAauuna

Koa cpyHKUmUK

HanmeHoBaHue napamMmeTpa

[ranasoH 3agaHus

Mo ymon4yaHuo

A5-02

BeiGop pexxuma koMmneHcaumm
MEPTBOW 30HbI

0: KomneHcauumn HeT
1: Pexxum komneHcaumm 1

1

A5-02: 3TOT hyHKUMOHanNbHbBIM NapaMeTp peako HyxxgaeTtcs B mogvdukaumm. OH MoXeT ObiTb
MoaMdULMPOBaH TOMNbKO TOrAa, Korga nmeeTcs cneunansHoe TpeboBaHne no Kavyecty hOpMbl
BOSHbI BbIXOAHOIO HaMNPsKeHWs, Unn Koraa npoucxoavT Bnubpauns asuratens.

Kog doyHKUMmM

HavnmeHoBaHue napametpa

[nanasoH 3agaHnsa

Mo ymon4yaHuo

A5-03

MpownssonbHag rmybuHa WM

0: MpownseonbHas LM
HeZencTBUTENbHA
OTt10010

0

A5-03: 3TOT PyHKUMOHAmbHbIM NapameTp npegHasHayeH ONS CHMKEHUS HEenpUSITHOTO Luym
ABuratens u yMeHbLUEHNs1 9NEKTPOMarHUTHbIX NOMEX.

Kog doyHKLMM

HanmeHoBaHue napametpa

[nanasoH 3agaHunsa

Mo ymon4yaHuo

A5-04

Beibop npegena 6eicTporo Toka

0: JeakTnBmpoBaH
1: AKTMBMpOBaH

1

A5-04: ®yHKuMs npegena ObICTPOro TOKa MOMOraeT CBECTM K MWHMMYMY BO3HWKHOBEHMWE
npeBblLlLEeHNe ToKa NpvMBOAa NEepemMeHHOro ToKa, rapaHTUpysi HenpepbiBHY0 paboTy npusoaa.
OpHako npvBoA He crniedyeT OCTaBNATb HAAOMro B pexvuMme npeaena ObICTporo Toka, Tak Kak
3TO MOXEeT MpPUBECTU K neperpesy npueoga. B aTtom cnydae npusog BbigaeT coobueHne ob
owmnbke Err40, koTOpoe 03HavaeT, YTO NPUBOA Neperpy>XeH 1 ero cnegyet OCTaHOBUTb.

-187-




aerocompressors

PykoBOZCTBO MO 3KcnnyaTaumm

.ru

maBa 7. OnucaHve yHKUMOHamNbHbIX KOJOB

Kog doyHKLMM

HanmeHoBaHue napametpa

[nanasoH 3agaHunsa

Mo ymon4yaHuo

A5-05

KomneHcaums 06Hapy>i<eH|/|;| TOKa

OT1 0 0o 100

5

A5-05: BTOT (pyHKUMOHANbHbLIA NapaMeTp 3agaeT KoMMeHcauuto ObHapyXeHuUst Toka U peako

Hy)XgaetTca B MoauduKauumu.

Cnuwkom 6onblioe 3agaHne MOXeT yXyaluTb KadecTBo

ynpasreHus.
Kog doyHKLMM HanmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymon4yaHuo
A5-06 Mopor HegocTaTKka HanpshKeHust Ot 60,0% po 140,0% 100,0%

OToT (*)yHKLl,I/IOHaJ'IbeIIZ napamMmeTp 3agaeTt nopor HanpaxXeHud,

coobueHne 06 owmnbke Err09 (HegocTaToOUHOE HaNPsKEHME).

3a KOTOpbIM BblaaeTcsa

100,0% HanpspkeHus pasHbIX KNaccoB MpuBOAAa MEepeMeHHOro Toka COOTBETCTBYET pasHbiM

TOYKaM HegOCTaTO4YHOro HanpsXXeHuaA, Kak nokasaHo HWXe.

HavmeHoBaHne napametpa

[nanasoH 3agaHnsa

OpgHodhasHbIn Tok 220 B 200 B
TpexdasHbin Tok 220 B 200 B
TpexdasHbiv Tok 380 B 350 B

Kog doyHKUMmM

HanmeHoBaHue napametpa

[nanasoH 3agaHunsa

Mo ymonyaHuo

A5-08

HacTpolika BpeMeHN MepTBOWN 30HbI

100% - 200%

150%

[enctemTenbHO TONbKO Ans knacca HanpsbkeHnst 1140 B.

Bbl MOXeTe M3MeHsATb BENMNMYMHY 3TOro napameTpa ana ynyduweHua cteneHn MCnosrib3oBaHUA
HanpsaXxeHu4. Cnuwkom maneHbkas BenmimHa npmnBoanT K HecTabunbHoCcTK cucteMbl. OObIMHO
OHa He Tpe6yeT M3MEeHeHNA N NOTOMY U3MEHATb €€ He peKoOMeHOyeTCA.

Kog doyHKUMmM

HavnmeHoBaHue napametpa

[nanasoH 3agaHnsa

Mo ymonyaHuo

A5-09

BbiGop ynpaBneHunsi KOpoTKNM
UMNYNbCOM

0: JeakTnBmpoBaH
1: AKTnBMpoBaH

0
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7.19 N'pynna A6: YcTaHOBKa xapaKktepuctuku Al

Kog doyHKUMM HavmeHoBaHWe napametpa [nanasoH 3agaHus Mo ymonyaHuo
A6-00 MuH. Bxoa kpuson 4 Al OT1-10,00 B po A6-02 0,00 B
A6-01 CoOTBETCTBYHOLUNIA MPOLEHT MMH. Ot -100,0% po 100,0% 0,0%
Bxoda kpusou 4 Al

AB-02 Bxoa moaynsauuu 1 kpusown 4 Al oT A6-00 po A6-04 3,00B

AB6-03 CooTBeTCTBYHOLNIA NPOLIEHT BXOAaA OT1-100,0% 0o 100,0% 30,0%
mogynsauumm 1 kpmson 4 Al

A6-04 Bxog mogynsumm 1 kpueon 4 Al ot A6-02 no A6-06 6,00 B

AB-05 CooTBeTCTBYHOLNIA NPOLIEHT BXOAaA OT1-100,0% 0o 100,0% 60,0%
moaynsaumn 1 kpusown 4 Al

AB6-06 Makc. Bxoa kpuson 4 Al Ot A6-06 no 10,00 B 10,00 B

A6-07 CoOTBETCTBYHOLLNIA MPOLEHT MakC. Ot -100,0% po 100,0% 100,0%
Bxoda kpuson 4 Al

AB6-08 MuH. Bxoa kpuson 5 Al OT1-10,00 B po A6-10 -10,00 B

AB6-09 CooTBETCTBYHOLUNIA MPOLLEHT MUH. OT1-100,0% 0o 100,0% -100,0%
Bxoda kpusoun 5 Al

AB-10 Bxog mogynsumm 1 kpueon 5 Al ot A6-08 go A6-12 -3,00B

AB-11 CooTBeTCTBYHOLNIA NPOLIEHT BXOAaA OT1-100,0% 0o 100,0% -30,0%
moaynsaumn 1 kpusown 5 Al

AB-12 Bxog mogynsumm 1 kpueon 5 Al ot A6-10 go A6-14 3,00B

AB-13 CooTBeTCTBYIOLMI NPOLEHT BXo4a OT1-100,0% po 100,0% 30,0%
moaynsaumn 1 kpusown 5 Al

A6-14 Makc. Bxog kpuson 5 Al OT1 A6-14 0o 10,00 B 10,00 B

AB-15 CoOTBETCTBYIOLLMI MPOLEHT MaKcC. OT1-100,0% po 100,0% 100,0%
Bxoda kpusoun 5 Al

A6-00 — A6-15: 3TK pyHKUMOHarbHbIE NapameTpbl onpeaenstoT kpusyto 4 Al n kpusyto 5 Al,
KOTOpble UMEIOT Te e PyHKuuK, 4To 1 Kpmsble 1 — 3 Al. Kpusble 1 — 3 Al — aT0 nMHenHoe
COOTBETCTBUE, a KpuBble 4 Al n 5 Al — 3T0 4-TOMEYHOE COOTBETCTBUE.

Puc. 8-33. Kpuas 4 Al n kpuasa 5 Al

CootBeTcTBYlOLLiEE 3aaaHVe Al &

100%
CooTBeTCTBYIOLLEE 3aAaHME MAKC.
BXOAA Aljfim= s et et it S |
y
CootBeTCTBYylOLLEE 3aAaHMe BxoAa 1 S :
TOYKM Nepernda kpusoit Al - — — ~h : / \
foos Fy
,-'ll | '\‘ -(.' |
_." | \\ _I."' |
/ : . Touka neperu6a / . BxogHoe
0B (0MA) f 2 kpuBOiA Al | HanskeHve Al
/ Toukaneperuba | f 10V (20 mA)

T !

,

CootBeTcTBytOLLEE 3aAaHe BXoAa 2
TOYKM nepernba kpusoit Al

y
COOTBeTCTByIOLLLee 3ajaHne MUH.

Bxoga Al

/' 1kousoi Al

Fd
F, I

g
I L N

P

100
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d>y|:|?<ﬂl4vl HanmeHoBaHune napametpa [unanasoH 3agaHus Mo ymon4yaHuio

A6-16 Touka ckayka COOTBETCTBYIOLLEIO Ot -100,0% po 100,0% 0,0%
3agaHusa exoga Al1

A6-17 AMNNUTyaa ckavka COOTBETCTBYIOLLEro OT1 0,0% no 100,0% 0,5%
3agaHna Bxoga Al1

A6-18 Touka ckayka COOTBETCTBYIOLLEIO Ot -100,0% po 100,0% 0,0%
3agaHus Bxoga Al2

A6-19 AMNNUTyaa ckavka COOTBETCTBYIOLLEro OT1 0,0% no 100,0% 0,5%
3agaHuna Bxoga Al2

A6-20 Touka ckayka COOTBETCTBYIOLLEIO Ot -100,0% po 100,0% 0,0%
3agaHus Bxoga Al3

A6-21 AMNNUTyaa ckavka COOTBETCTBYIOLLEro OT1 0,0% no 100,0% 0,5%
3agaHuna Bxoga Al3

A6-16 — A6-21: MD290 nmeeT hyHKUMIO CKayka Ha COOTBETCTBYIOLLEN MPOLIEHTHOW BeNn4mMHe
Bxoga Al1 — Al3, koTtopas ctabunuaunpyet Beog ¢ Al.

Ckadkm Al — okono 5,00 B, gnanasoH ckadka — ot 4,90 no 5,10 B. MunnmansHbinn Bxog Al1 0,00
B cootBetctByer 0,0%, wM™akcumanbHbin Bxog 10,00 B cootBetctByer 100,0%.
CooTBeTcTBYIOLWAA MPOLEHTHas BenuMuuHa obHapyxeHHoro Bxoga Al1 konebnetcs mexay
49,0% v 51,0%.

YT106bl 3adhmkcnpoBaTb COOTBETCTBYIOLLYIO NPOLEHTHy BenuunHy Bxoga Al1 Ha 50,0%, Bbl
MoxeTe 3agaTtb A6-16 Ha 50,0% u A6-17 Ha 1,0%.

7.20 N'pynna A7: MNMporpammupyemasi nonb3oBatenemMm yHKUMA

7.21 'pynna A8: [IByxTo4ye4yHass KOMMyHUKaUuA

Koa cpyHKUmUK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymon4yaHuo
A8-00 BbiGop aByxTO4YEYHOM 0: deaktnBmpoBaH 0
KOMMYHMKaLUn 1: AKTMBMpOBaH

OTOT (PYHKUMOHamNbHbLIM NapamMeTp onpedensieT, paspewartb N YHKUUIO ABYXTOYEYHON
KOMMYHUKaLNN.

[ByxTOouyevHas KOMMYHMKaLMA oBo3HavYaeT NPSMy0 KOMMYHUKaLMIO Mexay AByMsa unu bonee
npuBogamu nepemeHHoro Ttoka MD500 4epe3 CANIink. MnmaBHoe yCTpPOWCTBO Hanpasnser
3agaHue no 4acTtoTe WM MOMEHTY MOAYMHEHHOMY YCTPOMCTBY Ha OCHOBE MOSTyYEHHOro
cuvrHana 4acTtoTbl NN MOMEHTA.

Mpn coegmMHeHUn HeCKONbKMX NpMBOAOB nepemeHHoro Toka yYepes nnaty CANIink yctaHosute
pesuctop knemmbl Ha nnaty CANIlink nocnegHero npusoaa.

Kak Tonbko aTta dyHkums OygeT paspewleHa, agpeca WuHbl gaHHbiX CANIlink rmaeBHoro u
NOAYMHEHHOrO YCTPOMCTB cornacytoTcst aBTomatmyeckn. Ckopoctb B 6oaax 3agaetcs B Fd-00.

Koa cpyHKUMK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymon4yaHuo
A8-01 Bbibop rnaBHoro u 0: MaBHOE yCTPOWNCTBO 0
NoA4YMHEHHOro yCTponcTea 1: NogvnHeHHoe yCTPOMCTBO

OTOT napameTp onpegensieT, SBAAeTCA N NPUBOL MEPEMEHHOrO TOKa [MaBHbIM UMK
NOOYNHEHHBIM YCTPONCTBOM.

Mpn [OBYXTOYEYHON KOMMYHMKaLMM BaM HY>XHO TONbKO 3adaTb CKOPOCTb KOMMYHMKaLuu
CANIlink B 6ogax. Agpeca KOMMYHUKaUUM pacnpenensatTca aBToMaTu4yeckm ucxogs us Toro,
ABNSAETCS NN NPUBOL NEPEMEHHOIO TOKa rMaBHbIM UM NOAYUHEHHBIM YCTPONCTBOM.
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Kog doyHKLMM HanmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo
A8-02 B3aumopencteme rmasHoro n | 0: Het 0
NoAYMHEHHOro yCcTponcTea 1: Oa

Lindpa paspsga eanHnu;
BbINOSHSAET M NOAYMHEHHOE
YCTPOWCTBO KOMaHAY rfaBHOro
YCTpOWCTBA

Lindbpa paspsga AecaTKoB:
OTNPaBNsATb M rMaBHOMY
YCTPOWUCTBY MHGOPMaLNIO 00
oLmbke

Lindpa paspsga coteH: BolaaBatb
11 curHan onacHoCTW Npwu
OTKIMOYEHMUN MOAYNHEHHOTO
YCTpOMCTBA

Ecnn A8-01 (BbIGop rmaBHOro U NOAYMHEHHOrO YCTPOMUCTBA) 3agaH Ha 1 (nogymHeHHoe), FO-02
(BbIBOP MCTOYHMKA KOMaHAbl) 3agaH Ha 2 (ynpaBneHne KommyHukaumen), a A8-02 3agaH Ha 1,
NOAYMHEHHOE YCTPOMCTBO BbINOMHAET KOMaHbl IMaBHOrO O NyCKe U OCTaHOBKE.

Ecnn undpa pgecatkoB noguMHeHHOro 3agjaHa Ha 1, NogyYMHEHHoe YCTPOMCTBO OTnpaBnsaeT
nHpopmMaLmio 06 owmnbKe rmaBHOMY B Cryvyae BO3HUKHOBEHWSI OLUMOKN HA MOAYNHEHHOM.

Ecnn umdpa coTeH rnaBHOro ycTpomcTBa 3agaHa Ha 1, rmaBHOE YCTPOMCTBO BblgaeT curHan ob
OTKMIOYEHUN NMOAYNHEHHOTO.

Kog doyHKLMM HanmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo

A8-03 Bbibop dopmaTa coobueHun | 0: PopmaT KoHTponsa rmasHoro | 0
n nog4YNHEHHOro
1: dopmart KOHTpONs cnaga

Koa cpyHKUmUK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymon4yaHuo
A8-04 Hynesoe cmelleHne Ot -100,00% po 100,00% 0,00%
NONyYeHHbIX AaHHbIX
A8-05 YcuneHne nonyyeHHbIx Ot -10,00 go 10,00 1,00
OaHHbIX

OTM [aBa YHKUMOHArbHLIX MapaMeTpa WCMOSb3ylTCs ANs  KOPPEKTUPOBKA  [aHHbIX,
MONYyYeHHbIX OT rMaBHOrO YCTPOMCTBA, U ONpeaenstoT COOTHOLLEHE 3adaHUsi MOMEHTa Mexay
rMaBHbIM M NOAYMHEHHBIM.

Ecnu “b” ucnonbsyetcsa Ans BbIpaXXeHUA CMELLEHUS HYNs NONyYeHHbIX AaHHbIX, “K” BblpaxaeT

ycuneHwue, a “y” BblpaxaeT hakTU4eCKku UCMOSb3yeMble AaHHbIE, TO MOCNEAHNE MOXHO
Mony4YnTb Ucxoas U3 cnegyrowen popmyrnbi:

y=kx+Db

BenunuuHa “y” Bapbupyetca o1 -100,00% go 100,00%.

Koa cpyHKUMK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymon4yaHuo
A8-06 Bpems obHapyxeHus O10,0cmo10,0c 10c
npepbiBaHNsT ABYXTOYEYHOMN
KOMMYHWKaL UK

ATOT PYyHKUMOHANbHBIN NapamMeTp 3a4aeT BpeMs NpepbiBaHUsA ABYXTOYEYHON KOMMYHUMKaLUN,
npu KoTopoM oO6OHapyxuBaeTcs 3Ta owwubka. [Ons peaktnBauum GyHKUMM OBHapyXeHus
ycTaHoBuWTe 3TOT napameTp Ha 0.

Kog doyHKUMmM HanmeHoBaHue napametpa [nanasoH 3agaHus Mo ymonyaHuo

A8-07 Linkn oTnpaBkn AaHHbIX OT O1 0,001 c go 10,000 c 0,001 c
rMaBHOro yCTPOMCTBa Npu
OBYXTOYEYHON KOMMYHMKaLUK

OToT beHKLl,MOHaHbeII;I napameTp 3agaeT LUK oTnpaBku AaHHbIX OT rMaBHOIO yCTpOIZCTBa npu
LI,ByXTO‘-Ie‘—IHOVI KOMMYHMKaUun.
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Kog doyHKUMmM HavnmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymon4yaHuo
A8-08 HyneBoe cmelleHne nony4yeHHbIX OT1-100,00% po 100,00% | 0,00 %
[aHHbIX (YacToTa)
A8-09 YcuneHne nony4yeHHbIX AaHHbIX Ot -10,00 go 10,00 1,00
(4yactoTta)

OTM paBa beHKLI,VIOHaJ'IbeIX napamMeTpa WUCnonb3yloTCA ANnAd KOPPEKTUPOBKUN  OaHHbIX,
NOoNTy4eHHbIX OT rmaBHOro yCTpOVlCTBa, n onpenendarT COOTHOWEeHNE 3adaHna 4acToTbl Mexay
rmaBHbIM N NOAYNHEHHbLIM.

Ecnu “b” ucnonbsyetcs Ans BbIpaXXeHUA CMELLEHUS Hyns NonyYeHHbIX aHHbIX, “K” BblpaxaeT
ycuneHue, a “y” BelpaxaeT pakTU4eCcKn UCMOoNb3yeMble JaHHbIe, TO NocneaHne MOXHO

Mony4YnTb UcXoas U3 cnegyrowen popmyrnbi:

y=kx+b

Benuuuna “y” Bapbupyetca ot -100,00% go 100,00%.

Kog doyHKUMmM HavnmeHoBaHue napametpa [wnanasoH 3agaHus Mo ymon4yaHuo

A8-10 KoapdhmumeHT
npegoTBpalleHus nepexoaa

3a 3agaHHOoe MnoJioXXeHne

Ot 0,00% fo 100,00% 10,00%

OTOT napameTp [OEWCTBUTENEH TOMbKO B TOM Crydae, €cnv MNOAYMHEHHOE YCTPOWCTBO
yyacTByeT B YMpaBfe€HUM MOMEHTOM W BbINOMHAET KOMaH4y [MaBHOrMO YCTPOMCTBA MO
BbIXO4HOMY MOMEHTY ANS BbINOSIHEHMSA pacnpedenenHnss Harpyskn. 3ta yHKUMsa no3sonset
obHapyXmBaTb Nepexod NOAYMHEHHOro YCTPOMCTBA 3a 3agaHHOe nonoxeHue. Ecnu napameTp
yctaHoBreH Ha 0,00%, dyHKuMa npedoTBpalleHuMs nepexoda 3a 3afjaHHOe MOoNoXeHue
JeakTuempoBaHa. PekomeHayeMbli 3agaBaembint gnanasoH: ot 5,00% o 20,00%.

7.22 'pynna AC: Koppekuusa AI/AO

Koa cpyHKUMK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymonyaHuio
AC-00 WawviepeHHoe HanpstreHre 1 Al Or0,500804,000B C 3aBOACKOM KOPPEKTVPOBKOA
ACO1 BocnpowmseeaeHHoe HarpstkeHve 1 Al 0Or0,500204,000B C 3aBOACKOM KOPPEKTVPOBKOM
ACQ2 WavepeHHoe HanpsbreHre 2 Al 0Or6,000209999B C 3aBOOCKOM KOPPEKTUPOBKOM
AC03 BocripouaseaeHHoe HanpsbreHmne 2 Al 0Or6,000009999B C 3aBOACKOM KOPPEKTVPOBKOA
ACH4 WavepeHHoe HanpstreHve 1 Al2 Or0,500804,000B C 3aBOACKOM KOPPEKTUPOBKOA
AC05 BocripovaseneHHoe HanpsbreHre 1 Al2 Or0,500804,000B C 3aBOACKOM KOPPEKTUPOBKOA
AC06 WavepeHHoe Hanpsbrerve 2 Al2 0Or6,000309999B C 3aBOOCKOM KOPPEKTUPOBKOM
ACQ7 BocnpowmseeaeHHoe HanpshkeHve 2 Al2 0Or6,000209999B C 3aBOOCKOM KOPPEKTUPOBKOM
AC08 WawviepenHoe Hanpstikenre 1 AI3 019999 00 10,000B C 3aBOACKOM KOPPEKTUPOBKOA
AC09 BocripovsseneHHoe HanpsbreHre 1 Al3 Or-9999 10 10,000 B C 3aBOACKOM KOPPEKTUPOBKOA
AC-10 WamvepeHHoe Hanpspreme 2 Al3 0Or-99991010,000B C 3aBOOCKOM KOPPEKTUPOBKOM
AC-11 BocnpomseeaeHHoe HarpsbkeHvie 2 AI3 Or-99991010,000B C 3aBOOCKOM KOPPEKTUPOBKOM

AC-00 — AC-11: OyHKUMA KOPPEKTUPOBKU BXOAHOW BENUYMHBLI, BBOOMMOW C Knemmbl Al —
coenatb BENUUUMHY OUCKPETHOrO HanpshkKeHUs TOW XKe, YTO M 3adaHune HanpsbkeHus. OTu
dyHKUMOHanNbHblIe napamMeTpbl OblIM CKOPPEKTUPOBAHbLI NMPU NOCTaBKE M BOCCTaHaBNMBAKOTCSA
0O BENUYMH C 3aBOLCKOW KOPPEKTUPOBKOM MpWU MHMUManNu3auuuM napamMeTpoB, TakK 4TO
KOppeKLnsa Ha mecTe TpebyeTcsa OOBOSIbHO peako.

N3mepsemoe HanpskeHue ykasbiBaeT (aKTMYECKOe BbIXOLHOE HanpsikeHue, U3MepeHHoe
MYNbTUMETPOM. BocnpounssogmMmoe HanpsbkeHMe — 3TO  AUCKPETHOE  HamnpsbKeHwue,
BOCNpoun3BedeHHoe npusogom. bonee nogpobHo cm. U0-21, U0-22 1 U0-23.
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B xo4e koppekumn HanpaBuTb ABE BESMYMHbI HANPSHKEHUSA Ha Kaxayro knemmy Al n coxpaHuTb
M3MepeHHbIe BENUYMHBI U BOCNpon3BeaeHHble BenuunHel Ha AC-00 — AC-11. [Janee npuBoa
NepemMEeHHOro Toka aBTOMATUYECKM BbIMOMHAET KOPPEKTUPOBKY KOMMeHcauum Hyna Al un

KoahdpuumeHTa npupaLLeHmns.

Koa cpyHKUMK HanmeHoBaHue napameTpa [ranasoH 3agaHus Mo ymonyaHuo
ACA12 Llenesoe Hanpsprerre 1 AO1 Or0,500804,000B C 3aBOACKOM KOPPEKTUPOBKOA
ACA13 WawvieperHoe HanpstikeHre 1 AO1 Or0,500804,000B C 3aBOACKOM KOPPEKTVPOBKOA
AC-14 Llenesoe Hanpstkervie 2 AO1 0Or6,000309999B C 3aBOACKOM KOPPEKTUPOBKOM
AC-15 WavepeHHoe Hanpsprerre 2 AO1 0Or6,000209999B C 3aBOOCKOM KOPPEKTVPOBKOM
AC-16 Llenesoe Hanpstkervie 1 AO2 0Or0,500204,000B C 3aBOOCKOM KOPPEKTUPOBKOM
ACA7 WawviepenHoe HanpstkeHre 1 AO2 Or0,500804,000B C 3aBOACKOM KOPPEKTVPOBKOA
AC-18 Llenesoe HanpspreHre 2 AO2 0Or6,000009999B C 3aBOACKOM KOPPEKTUPOBKOA
AC-19 WamepeHHoe HanpspreHve 2 AO2 0Or6,000209999B C 3aBOACKOM KOPPEKTVPOBKOM
AC20 WavepenHsii Tok 1 Al2 Or0,000 20 20,000 MA C 3aBOOCKOM KOPPEKTUPOBKOM
AC21 [vcrpetHbin Tok 1 Al2 Or0,000 80 20,000 MA C 3aBOACKOM KOPPEKTUPOBKOA
AC22 WavepenHbivi Tok 2 Al2 Or0,000 80 20,000 MA C 3aBOACKOM KOPPEKTVPOBKOA
AC-23 [vckpetHbin Tok 2 Al2 Ot 0,000 80 20,000 MA C 3aBOACKOM KOPPEKTVPOBKOA
AC24 NoeanbHe Tok 1 AO1 Or0,000 20 20,000 MA C 3aBOACKOM KOPPEKTUPOBKOM
AC25 IvapetHbm Tok 1 AO1 Or0,000 20 20,000 MA C 3aBOOCKOM KOPPEKTUPOBKOM
AC-26 pearnbHbii Tok 2 AO1 Ot 0,000 8020,000 MA C 3aBOACKOM KOPPEKTVPOBKOA
AC27 [yerpetHbin Tok 2 AO1 Or0,000 80 20,000 MA C 3aBOACKOM KOPPEKTUPOBKOA

AC-12 — AC-27: ®PyHKUMA KOPPEKTMPOBKN BbIXOAHOM BENWYMHbI — caenatb akTudeckoe
BbIXOA4HOE HanpsbkeHne / Tok ¢ knemmbl AO TakMM Xe, YTO U LieneBoe HanpsiKeHune / TOK.

OTM  (PyHKUMOHarnbHble  MNapaMeTpbl  ObiMM  CKOPPEKTUPOBaHbl  NpWM  MOcCTaBke U
BOCCTaHaBMMBAlOTCA [0 BENWYMH C 3aBOACKOM KOPPEKTMPOBKOW MpWU  MHULManuMsaumm
napamMeTpoB, TaK YTO KOppekuuMs Ha MecTe TpebyeTcs LOBONbHO peako.

LieneBoe HanpshkeHWe — 3TO TeOpeTUYecKoe BbIXOOHOE HanpshkeHve npusoga. Mamepsiemoe
HanpsbkeHne — 3TO BenuYMHa (PaKTUYECKOTO BbIXOAHOMO HaMpshKeHWsl, WU3MEPEHHOro
MYNbTUMETPOM.

7.23 'pynna UQ: MapameTpbl OTCreXUBaHUA

Mpynna U0 ncnonbayeTcs ANa oTCneXmnsaHUsa COCTOAHUA XoAa NpuBoaa NepeMeHHoro Toka. Bel
MOXeTe NpocMaTpuBaTh BEMMYMHLI NAapamMeTpoB, UCNONb3ya pabouyto naHenb, koTopasa yaobHa
Ons nycka Ha MecTe, WK C rNaBHOrO KoMMbloTepa 4Yepes LMHY AaHHbIX (agpec: 0x7000-
0x7044).

U0-00 - UO0-31 — oaTo napameTpbl
onpegendemble F7-03 un F7-04.

oTCnexXmBaHna B COCTOAHUM Xoda W OCTAHOBKMW,

Kog, doyHKUMM HanmeHoBaHune napametpa [nana3oH 3agaHus
uo0-00 YacToTta xoaa OT1 0,00 go 500,00 Ny,
Uo0-01 YcTaHoBKa 3aaHus no YyacTtoTte OT1 0,00 po 500,00 'y,

U0-00 n U0-01: 3T pyHKLMOHanNbLHbIE napameTpbl BOCMPOU3BOAAT abCONIOTHYO BENUYUHY
TeopeTu4ecko 4YacToTbl Xxog4a W 3agaHve dactoTbl. BbixogHas 4actoTa npuBoaa
Bocnpoussoautca 8 U0-19.
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Kon, doyHKUMM HanmeHoBaHune napametpa [nana3oH 3apgaHuns
u0-02 HanpsbkeHne Ha wnHe Ot 0,0 go 3000,0 B
uo0-03 BbixogHoe HanpsikeHne OTt0m01140B

uo0-04 BbixogHom Tok OT1 0,00 po 655,35 A
Uo0-05 BbixoaHas MOLWHOCTb OT1 0 po 32767

U0-06 BbIxogHOM MOMEHT O71-200,0% po 200,0%

UO0-02 n UO0-06: OHM BOCNPOU3BOOAT HAMpsPKEHME Ha LUMHE W BbIXOOHOE HanpshKeHue,
BbIXOZHOW TOK, BbIXOAHYIO MOLLHOCTb U BbIXOAHOW MOMEHT NpuBOAa.

Kon, doyHKUMM

HanmeHoBaHune napametpa

[nana3oH 3apgaHus

uo-07

CocTtosiHue DI

Ot 0 pmo 32767

UO-07: Bocnpoussogut Tekyulee cocTtosHne krnemm DI Tlocne Toro kak BenuuvHa
npeobpasyeTca B ABOMYHOE YMCHO, Kaxabli 6Gut cooTBeTCTBYET KakoMy-To DI. «1» o3Havaet
CUrHan BbICOKOrO YpoBHS, «0» 03HayaeT curHan H13koro ypoBHsi. CooTHOLEHUe Mexay butamm

1 UMdPOBLIMI BXOAAMWN AaeTcs B Tabnuue HUXe:

But 0 but 1 but 2 Bbut 3 but 4 but 5 but 6 but 7 but 8 Bbut 9
DI1 DI2 DI3 DI4 DI5 DI6 DI7 DI8 DI9 DI10
but 10 But 11 but 12 Bbut 13 but 14 but 15 - - - -
VDI1 VDI2 VDI3 VDI4 VDI5 - - - - -

Kog doyHKUMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa

uU0-08 CocTtosaHue DO OT10p0 1023

UO0-08: Bocnpoussognt Tekywee coctosHue knemm DO. [Mocne Toro kak BenuuvMHa
npeobpasyeTcsa B ABOMYHOE YUCIO, Kaxabli 6UT cooTBeTCTBYET KakoMy-1o DO. «1» o3HadvaeT
curHan BbICOKOro ypoBHsi, «0» o3Ha4yaeT curHan HM3Koro ypoBHS. COOTHOLLEHNE Mexay Gutamm

n LLVICprBbIMI/I BbIXOA4aMM 4aeTcs B Tabnmue HUXKe:

But 0 but 1 but 2 Bbut 3 but 4 but 5

DO3 Pene1 | Pene2 | DO1 DO2 VDO1

but 6 but 7 but 8 but 9 But 10 but 11

VDO2 VDO3 VDO4 VDO5 - -

Kog doyHKuMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa

uo-14 BocnponsseaeHune ckopoctu Ot 0 0o 65535
Harpysku

Uo0-15 YcTtaHoBka 3agaHus no MNAQ OT1 0 oo 65535

uo0-16 O6paTtHoe Bo3aevicTeue M1 Ot 0 0o 65535

uo-17 Kackapg MJ1K -

Kog doyHKUMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa

uo0-19 CkopocTb 06paTHOro Bo34encTBuS Ot -500,0 0o 500,0 Ny,

U0-19: BocnponsBoanT hakTUYeCKyo BbIXOAHYIO YacTOTY NpuMBoAa NepeMeHHOro Toka.

Korga BenuumnHa Haxogutes mexay -99,99 n 300,00 'y, Bocnpon3BogaTca ABa 3Haka nocne
3ansaton. Ecnv BennyunHa HaxoamTcs 3a 3TUM guanas3oHoM, BOCNPOM3BOAUTCA OOUH 3HAK nocrne
3ansTon.

Kog, doyHKUMM HanmeHoBaHune napametpa [nana3oH 3agaHus

uo0-20 OcTaBLueecs Bpems xoaa OT1 0,0 oo 6500,0 MmuH

U0-20: Bocnpoun3BoanT ocTaBLUEECS BpEMSA XO4a BO BPEMS NPOroHa CUHXPOHMU3aL MM Npnueoaa.
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Kog doyHKUMM HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa
uo-21 HanpsikeHne Al1 0o koppekunm OT1 0,00 oo 10,57 B
U0-22 Hanpsokenne Al2 (B)/Tok (MA) go O1 0,00 go 10,57 B
KOppeKumm
uo0-23 HanpsikeHne Al3 0o koppekunn Ot -10,57 no 10,57 B

U0-21 - UO0-23: Bocnpou3BogaT AWCKPETHOE BXOAHOE HanpsbkeHue Al (o koppekuumm).
dakTnyeckun ucrnonb3yemoe BxogHoe HanpsikeHue Al nocne koppekumn socnpoussoantca B UO-
09, U0-10 n UO-11.

Bcero BocnpounssoauTca Tpu 3Haka nocrne 3anarton. Ho npu BocnponssegeHnn otTpuuaTensHom
BENMMYNHbBI BOCNPOM3BOANTCA ABa 3HaKa nocrie 3ansitTol BMECTE CO 3HAKOM «KMUHYC».

Kog doyHKUMM HanmeHoBaHue napameTtpa [nanasoH 3apaHuns

U0-24 JInHenHas ckopocTb -

U0-24: BocnpousBoguT nuHenHyt ckopocTb DIS, ucnonb3dyemyo Ons BbICOKOCKOPOCTHOW
UMNYINbCHOW AncKpeTudauun. EamHmua — metTp B MUHYTY. JIMHEeHaa CKOpoCTb nonyyaeTcs B
COOTBETCTBUM C (PAKTUYECKMM YUCIIOM WUMMYNbCOB, OTOBpaHHbLIX B MUHYTY, U Fb-07 (uncno
UMMNYIbCOB Ha MeTP).

Kog, doyHKUMM HanmeHoBaHune napametpa [nanasoH 3agaHus

uo-27 YcTaHoBKa 3agaHvs nMnynbcamu OT10 po 655351y

UO-27: Bocnpou3BoguMT  4acTOTy  BbICOKOCKOPOCTHOM  UMMYMbCHOW  OMCKpeTu3auuw,
MUHUManbHasa eguHnua 1 M. To xe, yto 1 U0-18, 3a ncknodeHnem egmHuLbl U3MepeHUs.

Kog, doyHKUMM HanmeHoBaHune napametpa [rnanasoH 3agaHus
uo0-28 YcTaHoBKa 3agaHus no wnHe aanHbix | OT-100,00% go
100,00%
U0-28: BocnponsBoanT AaHHble, 3anMcaHHble ¢ MOMOLLb agpeca komMmyHukauum 0x1000.
Kog doyHKuMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa
uo0-30 YctaHoBKa 3agaHust rmaBHon YactoTtbl | OT 0,00 go 500,00 Iy,
U0-31 YcTaHOBKa 3aaHus O71 0,00 oo 500,00 'y

BCMOMOraTeNbHOMN YacToThbl

U0-30 n UO0-31: BocnpounsBogdatr 3agaHue rraBHOW 4acToTbl M 3agaHMe BCroMoraTerbHOm
yacTtoTbl. Korga BenuuuHa Haxoautca mexay 0,00 n 300,00 Ny, BocnponsBoadaTcAa ABa 3Haka
nocne 3ansaton. Ecnu BennynHa HaxoauTca 3a 3TMM AnanasoHOM, BOCNPOU3BOAUTCS OAMH 3HAK
nocrie 3ansiTon.

Kog doyHKUMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsd
U0-35 LleneBoit MOMeHT Ot -200,0% po 200,0%
Uo0-37 Yron KoadULMEHTa MOLLHOCTH Ot -180° oo 180°
Kog, doyHKUMM HanmeHoBaHune napametpa [nana3oH 3agaHuns
U0-39 LleneBoe HanpshkeHne nocrne Ot 0B po
pasgenenus V/F HOMMWHanNbLHOro
HanpshkeHus aBuratens
uo0-40 BbixogHoe HanpsikeHue nocne OT0B po
pasgenenus V/F HOMMWHanNbLHOro
HanpsbkeHWs oBuraTens

UO0-39 n U0-40: BocnpousBoaAaT LierieBoe BbIXOOHOE HarpsikeHve U (hakTuyeckoe Tekyllee
BbIXOOQHOE HarnpsbkeHne B cocTtosiHuM pasgenerHns V/F. Bonee nogpobHo cM. onucaHue
napameTpoB B rpynne F3.
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Kon cbyHKLMm HanmeHoBaHue napameTtpa [nanasoH 3agaHus

uo-41 Bocnpowuseegenue coctosHua DI -

U0-41: Bocnpoussoaut coctosiHue DI; hopmaTt ancnnes nokasaH Huxe:

A2 VDI5 VDI3VDH DB DI7 DI5 D3 D [yconedt cocrosus

O N N N RSt
BKI1.: Beicokuit ypoBeHb
. . ‘ ‘ ‘ ‘ . . . BbIKJ1.: Huskuit ypoBeHb

Al3 Al VD4 VDIZ DHO DI8 DIE Di4 D2
Kop, doyHKLMm HanmeHoBaHue napametpa [nanasoH 3agaHus
uo0-42 Bocnpownsseaenune coctosiHua DO -

U0-42: Bocnpoussoant coctosiHue DO; doopmat gucnnest nokasaH Huxe:

VOOd VD02 DO2 Relay2 D03 ,U,I/ICI'IJ'IGI?I COCTOSAHUA

knemmbl DO:
- BKI1.: Bbicokuii ypoBeHb
BbIKI.: Huskuin ypoBeHb

VOO5 VDO3I VD01 D01 Relay!

Kon doyHKLMm HanmeHoBaHue napametpa [nanasoH 3agaHus

U0-43 3apaHue DI gna BocnpounaeeneHms 1 -

PYHKUMOHANbHOIO COCTOSIHUSA

U0-43: BocnponssoauT, SBRSKOTCS N akTUBHbIMK KneMmbl DI, 3agaHHble Ha dyHkumm 1 — 40.
Ha pabo4ein naHenn nmeeTtca NATb 7-CErMEHTHbIX CBETOOMOAOB, KaXAbIA N3 NX BOCMPOU3BOLAUT
BbIOOP 8 (PYHKLMIN. 7-CErMEHTHbIN CBETOAMOL, NOKa3aH HnXe:

1

6 2 Hvcnneit oyHkumum DI
7 <4——BKI.: AKTBMpOBaHa

k- -3 BbIKI.: leaktvsupoBana
5 3
el
4
Kon cbyHKLMm HanmeHoBaHue napameTtpa [OnanasoH 3agaHus
U0-44 3apanwue DI anga Bocnpou3segeHuns 2 | -

CbYH KLUMOHAaJIbHOIo COCTOAHUA

U0-44: BocnponsBoauT, SABASKOTCA NN akTUBHbIMU Knemmbl DI, 3agaHHble Ha pyHKuun 41 — 59,
dopmat gucnnes aHanornyeH gucnneto gnga U0-43. 7-cerMeHTHbIN gucnnen BOCNpon3BoanT
dyHKummn 41-48, 49-56 n 57-59, cnpaea HaneBo COOTBETCTBEHHO.

Kon cbyHKLMM HanmeHoBaHue napameTtpa [nanasoH 3agaHus
U0-59 YcTaHoBKa 3aaHus Mo YyactoTe Ot -100,0% po 100,0%
U0-60 YacTtoTa xona Ot -100,0% po 100,0%

U0-59, U0-60: 100,00% cooTBeTcTBYET MakcumansHom Yactote (FO-10).
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Kog doyHKUMM HanmeHoBaHue napameTtpa

[nanasoH 3agaHus

U0-61 CocTosiHme xoga npmeoga

nepemMeHHOro Toka

Ot 0 0o 65535

UO0-61: BocnpounseBoant COCTOSAHME XoA4a npusoda

B cnegytowien tabnuue:

nepemMeHHoro Toka. ®opmat AaHHbIX ykasaH

but 0 0: Cton
1: Xopa

But 1 0: MNocTosiHHast CKOPOCTb

But 2 1: Yckopenwne
2: 3amepgneHve

but 3 0: HopmanbHoe Hanps)XeHue Ha LUNHe
1: HegoctatovHoe HanpshkeHme

Kog doyHKuMn HanmeHoBaHue napameTtpa [nanasoH 3apaHunsa

U0-62 Kopg Tekywien owmnbkm Ot 0pmo099

BocnponsBoguT kog TekyLuen ownbKu.

Kog doyHKUMM HanmeHoBaHue napameTtpa [wnana3soH Bocnpon3BeaeHns

U0-63 OTnpaBka 3Ha4YeHUS OBYXTOUYEYHOW Ot -100,0% po 100,0%
KOMMYHUKaLUK

U0-64 KonnyecTtBo NOgYMHEHHbBIX YCTPOWCTB Ot 07063

BocnponsBoguT AdaHHble Npyv  OBYXTOYEYHOW KOoMMyHukaumn. UQ0-63 — 9TO [aHHble,

oTnpasnsemMsble rnasHbIM ycTponcteom, UO-64 — konu4ecTBo NOAYMHEHHBIX YCTPOWCTB.

Kon, doyHKUMM HanmeHoBaHune napametpa [nanasoH BocnponsBeneHus
U0-66 Tun nnaTtbl paclMpeHnst KOMMYHUKaLum 100: CANopen
200: PROFIBUS-DP
300:CANIlink
uo-67 Bepcusa nnatbl paclumpeHnst KOMMYHUKaLUu -
U0-68 CocTosiHme npmBoaa NepeMEHHOro Toka But0: cocTosiHMe xona
Mnata DP buT1: HanpaBneHne xoga
BbuT2: ecTb NN HEUcNpaBHOCTb
npueBoaa nepem. Toka
BbuT3: ueneas yactoTa
OOCTUrHyTa
BuTt4-6uT7: 3ape3epBnpoBaHO
But8-6mT 15: KOO OLLIMOKN
U0-69 CkopocTb nepegayun DP Ot 0,00 'y Ao Makc. 4acToThI
uo-70 CkopocTb gsuratens 1 npu nepegade DP, Ot 0 no 65535
06/MUH
Uo-71 TekyLwee Bocnpon3seaeHue nnatbl -
KOMMYHWKaL UK
uo-72 CocTosiHMe HencnpaBHOCTKU NnaThl -
KOMMYHWKaL UK
uo-73 MopsakoBbi Ne aoBuratens 0: Asuratens 1
1: Buratens 2
U0-68 But 0 0: Cton
1: Xopn
But 1 0: Xoa Bnepen
1: Xoa Has3an
but 2 0: OtcyTcTBME OLINOKM
1: Hannune owwmnbkn
But 4 —6ut 7 -
but 8 — 6ut 15 Kon owmnbku
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3neKTpomarH NTHadA COBMEeCTUMOCTDb
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PykoBoacTBo no akcnnyartaumm maBa 8. OnekTpomMarHuTHas COBMECTMMOCTb

MnaBa 8. dnekTpoMmarHMTHas COBMeCTUMOCTb

8.1 OnpeaeneHne TePMUMHOB
AneKkTpoMarHuTHass COBMeCTUMMOCTb

onekTpomMarHutHas coBmectumocTb (AMC) naeTt onvcaHue cnoCOBHOCTM 3NEKTPOHUKK
N 9NEKTPOHHbIX YCTPOWCTB uNM cuctem paboTtaTb Hagnexawmm obpasom B
9NEKTPOMarHUTHbIX YCNOBUSIX M HE co3daBaTb 3N1EKTPOMarHUTHbIE MOMEXW, KOTopble
BNUSIOT Ha gpyrne nokanbHble YCTPONCTBA UM CUCTEMBI.

Opyrumn  cnoBamn, 3MC BknoYaeT [Ba acnekTa: 3MeKTPOMarHWTHble MOMeXW,
co3faBaemMble YCTPOWCTBOM WM CUCTEMOW, [OSKHbI OblTb  OrpaHM4YeHbl B
onpefeneHHbIX npegenax; YCTPOWCTBO WM CUCTEMA [OOMKHbl UMETb  [AOCTaTOYHYH
YCTOMUYMBOCTb K 3NEKTPOMAarHMTHLIM NOMeXam B OKpY)KatoLLen cpeae.

MepBU4yHas cpena

YcnoBus, BKITIOYAKOWME >KUIble MOMELLEHUs, Kygda BXOAST Takke YCTPOWCTBA,
NOAKMIOYEHHbIE HanpsaAMyld K CeTU 3NEeKTPONUTaHWs HU3KOTo HanpsbkeHus ©6e3
NPOMEXYTOYHbIX Npeobpas3oBaTtenen, nogawwme nNUTaHue Ha 34aHus, UCMOoNb3yeMble
ans ObITOBLIX Lenen.

BTropu4yHasa cpena
Ycnosus, BKOYalOWMe YCTPOMCTBA, OTMMYHbIE OT TeX, KOTOpble MNOAKMOYEHbI
HaNpPsAMYK0 K CeTU 3NEeKTPOMNUTaHUS HWU3KOrO HanpsbkeHusl, nogarolime nutaHue Ha
34aHus, ncnonb3yemble Ans ObITOBLIX Lienen.

Kateropus C1 npuBoaa nepeMeHHOro Toka

Cuctema nutaHus anektpuyeckoro npueoga (PDS) HOMWHamNbHbIM - HanpskeHuem
mMeHee 1000 B, npegHasHa4deHHas 4Nsa UCNONb30BaHUS B NEPBUYHONM cpeae.

KaTeropus C2 npuBoaa nepemMeHHOro Toka

Cuctema nutaHus anektpuyeckoro npueoga (PDS) HOMWMHanNbHbLIM - HanpshkeHuem
mMeHee 1000 B, koTopas He £BNAETCA HM CMEHHbIM NPUBOPOM, HU CbEMHbIM
YCTPOMCTBOM, W €Cnu  WUCMOMb3yeTcs B MEepBUYHON cpede, cucTema [OIbpKHa
yCTaHaBNMBaTbLCHA U BBOAUTLCH B 3KCMNyaTaLmio TONbKO NpodeccroHanamu.

Kateropus C3 npuBoga nepeMeHHOro Toka
Cuctema anektpuyeckoro npmsoga (PDS) HoMuHarnbHbIM HanpsixxeHeMm meHee 10008,
npegHasHavyeHa A UCNOoNb30BaHWs BO BTOPUYHOM cCpede, M He UCMNoNb3yeTcs B
nepBbIX YCNOBUAX KCNyaTauuun.

KaTteropus C4 npuBoaa nepemMeHHOro Toka
Cuctema anektpuyeckoro npusoga (PDS) HOMUHanbHbIM HanpsikeHMem paBHbIM MK

Boiwwe 1000B, wnn HOMMHANbHbIM TOKOM paBHbIM unn  6Gornee 400A, wnu
npegHasHaveHHas aAnga Ucnosb3oBaHNs B KOMMMEKCHbLIX CUCTEMaX BO BTOPUYHOM cpeae.
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8.2 BBegeHue B ctaHgaptbl AMC

8.2.1 CraHgapt SMC

MpuBoa nepemeHHoro Toka cepun MD290 cooTtBeTcTBYeT TpebosaHusm ctaHgapTa EN 61800-
3.2004 Kateropumn C2. MNpuBoabl NEPEMEHHOIO TOKa UCMONb3YITCA Kak Afs NePBUYHOMN, TakK U
Onsa BTOPUYHOW cpeapl.

8.2.2 BeepeHue B ctaHgaptel OMC

MpomsBoantenb CUCTEM C  WCMONb30OBaHMEM MPUBOOOB MEPEMEHHOIO ToKa HeceT
OTBETCTBEHHOCTb 3a COOTBETCTBME CUCTEMbI eBponenckon pupektmee 3MC. Ha ocHose
NPUMEHEHMNSA CUCTEMbI MHTErpaTop 4OMKeH obecneynTb COOTBETCTBME cMcTeMbI cTaHaapTy EN
61800-3.2004 KaTeropusa C2, C3 nnn C4.

Cunctema (MexaHu3M Unmn yCTpOMUCTBO), YCTAHOBMNEHHAsA C MPUBOAOM NEPEMEHHOro ToKa, Takxke

AOMKHA wumeTb MapkupoBky CE. WHTerpatop cucTtemMbl HeCeT OTBETCTBEHHOCTb 3a
cooTtBeTcTBME cucteMbl gupektmee AMC n ctaHgapty EN 61800-3. 2004 Kateropus C2.

‘{!}’ BHUMAHUE

Mpu akcnnyatauuvM B NepBUYHON cpede MPUBOA MEPEMEHHOro Toka MOXeT co3faBaTb
paguornomexu. Kpome cootetctBust CE, 0 Yem roBoputcsi B HacTosilLeM pasaene, npu
HeobX0AMMOCTM NOMb30BaTENN AOMKHbI MPUHATL MEPbI MO UCKITIOYEHMIO TaKMX NOMEX.

8.3 Bblbop nepudepuiHbix yctponctes IMC

/7, TpexchasHbiii Tok nuTaHus
| Z== | npvBosa nepemeHHoro Toka
| ]

Fiiis o

OneKTPOMarHUTHbIiA

KOHTaKTO '
P ,Peaktop Ha Bxoge =~ ®unbTp Ha BXodE MD290 PeakTop Ha Bbixoge [euratens

NEepeMeHHOro Toka nepemMeHHOro Toka NnepemMeHHOro Toka
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8.3.1 YcraHoBka BxogHoro cunbtpa OMC Ha CTOpoHe BXOOHOW MOLLLHOCTU

dunbtp OMC, ycTaHOBMEHHbI MeXxay MPUBOAOM MEPEeMEHHOro TOoKa M 3feKTponMTaHueM
MOXeT He TONbKO OrpaHMyMBaTh MOMEXM SNEeKTPOMAarHWUTHbLIX LUIYMOB OKpYXKaloLLero
obopynoBaHMs Ha MpMBOA MEPEMEHHOro ToKa, HO W MpedoTBpallaTb MOMExu OT npusoaa
NnepeMeHHOro Toka Ha okpyxatoLlee obopyaoBaHue.

MpuBoa nepemeHHoro Toka cepun MD290 cooTtBeTcTBYET TpeboBaHuaA kateropun C2 TOMNbKO C
dpunbTpom SMC, ycTaHOBNEHHBIM HA CTOPOHE BXOAHOW MOLLHOCTM. Mepbl NpeaoCTOPOXXHOCTH
npu yCTaHOBKe criegyloLume:

CTtporoe cooTBEeTCTBME HOMUHASNBHLIM 3HAYEHUSIM NPU ncnonb3oBaHun unbTpa SMC.
®dunbtp OMC oTHOcuTCs K KaTeropun | anekTpoobopynoBaHusi, M MO3TOMY 3a3eMrieHve
MeTannuMyeckoro Kkopnyca ¢wunbTpa [OMKHO HaxXOAWTbLCA B  XOPOLIEM KOHTaKTe ¢
MeTannm4eckMMm KOprnycCoOM MOHTa)XHOro wWkadga Ha GonblioM yvacTke, n TpebyeT XOopoLuyto
HenpepbIBHYIO NPOBOAMMOCTb. /IHaye BO3MOXHO BO3HWKHOBEHME 3MEKTPUYECKOro ygapa unm
Hu3koe Bo3aencTeme OMC.

3asemnsowas nuHua dpunstpa OMC 1 npoBoga 3a3eMneHus npuBoga NeEPEMEHHOro
TOKa OOIMPKHbI ObITb NPUBA3aHbl K OAHOMY obLwiemy 3a3emneHuio. ViHadve BosgenictBue OMC
OyaeT cepbe3HO HapyLUEHO.

®dunbtp OMC gomkeH ObITb YCTAHOBIEH KaK MOXHO Onmxe K CTOPOHE BXOAHOM
MOLLIHOCTM NpuBoAa NePeMeHHOro Toka.

B cnegytowen Tabnuue npeacrtaBneHbl pekoMeHgyeMble NpovM3BoauTeENn 1 Mogenn omnbTpoB
OMC gns npueoga nepemeHHoro toka cepum MD290. BeibepuTe oanH Ha OCHoBE (hakTUYECKNX
TpeboBaHui.

Tabnuua 8-1. PekomeHayemble npounssoguTenu n mogenu cpunstpos SMC

Mopgenb npvBoga nepeMeHHOro Mogenb BxogHOro npusoaa Mopgenb BxogHoro npusoga
TOKa rnepemMeHHoro Toka («YaHbxoy nepemMeHHOoro Toka
[3naHbnmny) («LLladhdpHep»)
MD290T18.5G/22P DL-50EBK5 FN 3258-55-34
MD290T22G/30P DL-65EBK5 FN 3258-75-34
MD290T30G/37P DL-65EBK5 FN 3258-75-34
MD290T37G/45P DL-80EBK5 FN 3258-100-35
MD290T45G/55P DL-100EBKS5 FN 3258-100-35
MD290T55G/75P DL-130EBK5 FN 3258-130-35
MD290T75G/90P DL-160EBKS5 FN 3258-180-40
MD290T90G/110P DL-200EBK5 FN 3258-180-40
MD290T110G/132P DL-250EBK5 FN 3270H-250-99
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MpocTon punbtp IMC

Puc. 8-2. YctaHoBka npocToro punbtpa IMC

]

nuHa kabens < 300 Mm

f |
ldunbTp
yTeuKM

 ToKa

Mogens MD290 Mpocton punbTp | HoMUHanbHBIM TOK | abapuTbl (anvHa MoHTa)xHble
OMC dunbTpa X wupuHa X pasmepsl
BbICOTA) (MoHTaxHas
anvHa X
MOHTa)XHasi
LUMpPUHA)
MD290T18.5G/22P | DL65EB1/10 65 218 x 140 x 80 184 x 112
MD290T22G/30P
MD290T30G/37P
MD290T37G/45P DL-120EB1/10 120 334 x 185 x 90 304 x 155
MD290T45G/55P
MD290T55G/75P DL-180EB1/10 180 388 x 220 x 100 354 x 190
MD290T75G/90P
MD290T90G/110P
MD290T110G/132P | HeT B Hanu4uu
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MoHTaxHble pasmepbl

65%0.2 Eaunnua: Mm

—

i1

Width: 130£ 2

//7
-+
&
N

MarHuTHoe konbLo

Mopgenb MarHMTHOro KornbLa Pasmepsbl (BHEWHUN AnameTp
X BHYTPEHHUI ANaMETP X
TOMLLMHA)

DY644020H 64 x40 x 20

DY805020H 80 x 50 x 20

DY1207030H 120 x 70 x 30
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8.3.2 YcTaHoBKa BXOQHOMO peakropa NepeMeHHOro Toka

BxopgHol peakTop nepeMeHHOro Toka ycTaHaBNMBAETCS C LieNbto NOAaBNeHNst rapMOHMK Toka
Ha BXOAHOW CTOpOHe. PeakTop ycTaHaBnvMBaeTcsl ANsl COOTBETCTBUS CTPOrMM TpeGoBaHMsAM K
YCrOBUSIM NMPUMEHEHUI B YaCTK NOAABeHMs rapMoHUK. B cnepytolen Tabnvue npeacrasneHbl
pekoMeHayeMble NPON3BOAMTENM U MOAENW BXOAHbLIX PEAKTOPOB.

Tabnuua 8-2. PeKOMeH,EI,yeMbIe npoussoanTenn n moaesnmn BXogHbiX peakTtopoB nepemMeHHOro
TOKa

Mopenb npuBoaa nepemeHHoro | Moaenb BXOAHOro peakropa HomuHanbHbIN Tok peakTopa (A)
TOKa nepemeHHoro Toka (Inovance)

MD290T18.5G/22P MD-ACL-50-4T-83-2% 50
MD290T22G/30P MD-ACL-80-4T-303-2% 80
MD290T30G/37P MD-ACL-80-4T-303-2% 80
MD290T37G/45P MD-ACL-80-4T-303-2% 80
MD290T45G/55P MD-ACL-120-4T-453-2% 120
MD290T55G/75P MD-ACL-120-4T-453-2% 120
MD290T75G/90P MD-ACL-200-4T-753-2% 200
MD290T90G/110P MD-ACL-200-4T-753-2% 200
MD290T110G/132P MD-ACL-250-4T-114-2% 250

8.3.3 YcTaHoBKa peakTopa NepeMeHHOro Toka Ha BbIXO4HOW CTOPOHE MOLLHOCTH

Mpon3BoanTb YCTAHOBKY BLIXOAHOIO peakTopa NEpPemMEeHHOro Toka Ha CTOPOHE BbIXOOHOM
MOLLHOCTU WNW HEeT — 3aBUCUMT OT Tekyllen cuTyauun. Kabenb, coeguHSIIOWMIA NPUBOA
NMEepeMeHHOro Toka W ABuratenb, He [OMKEH OblTb CHUWKOM  OJIMHHBIM;  EMKOCTb
yBENMYMBAETCS, €ClM UCMONb3yeTcsl Yepecdyp AJMHHbIN kabenb, YTO B pe3ynbTaTe 4acTo
NPUBOAUT K 06pa3oBaHUI0 TOKa C rapMOHMKaMU BbICLLETO Nopsiaka.

Ecnu pgnuHa BbixogHoro kabensi paBHa wunu Gonblue 3Ha4YeHusi B criegylollen Tabnuue,
yCTaHOBUTE BbIXOAHOW peaKkTop NepeMeHHOro Toka Ha CTOPOHE BbIXOAHOW MOLLHOCTU npvBoaa
NepeMeHHOro Toka Ans NoAaBneHnsl TOKOBbIX rapMOHMK BbICLLEro nopsaka.

Tabnuua 8-3. MNMopor anuHbl kKabena Jo ABuraTens CBbille KOTOPOro TpebyeTcs yCTaHOBUTL
peakTop NepeMeHHOro Toka

MowHocTe mpuBoga HomuHanbHoe HanpsbkeHue (B) MwuH. anuHa kabens (m) npu
nepemeHHoro Toka (kBT) BbIOOpE BbIXOAHOrO peaktopa
4 OT 200 go 500 50
55 OT 200 go 500 70
7,5 OT 200 go 500 100
11 OT 200 go 500 110
15 OT 200 go 500 125
18,5 OT 200 go 500 135
22 OT 200 go 500 150
=30 OT 200 go 500 150
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Tabnuua 8-4. PekomeHayemble NPON3BOAMTENN N MOLENMN BbIXOAHbLIX PEAKTOPOB NEPEeMEHHOro

TOKa

Mogenb npueoda nepemeHHoro | Mogenb BXOAHOro peaktopa HomuHanbHbIii Tok peaktopa (A)
TOKa nepemeHHoro Toka (Inovance)

MD290T18.5G/22P MD-OCL-50-4T-183-1% 50
MD290T22G/30P MD-OCL-60-4T-223-1% 60
MD290T30G/37P MD-OCL-80-4T-303-1% 80
MD290T37G/45P MD-OCL-90-4T-373-1% 90
MD290T45G/55P MD-OCL-120-4T-453-1% 120
MD290T55G/75P MD-OCL-150-4T-553-1% 150
MD290T75G/90P MD-OCL-200-4T-753-1% 200
MD290T90G/110P MD-OCL-250-4T-114-1% 250
MD290T110G/132P MD-OCL-250-4T-114-1% 250

8.4 dKkpaHUpOBaHHbLIN Kabenb
8.4.1 TpeboBaHu1A K 3KpaHMpoBaHHOMY kabento

Mcnonb3yemMbli 3KpaHMPOBaHHbIN kabenb AOMmKeH cooTBeTcTBOBaTh TpeboBaHusm OMC c
mapkupoBkor CE. OkpaHMpoOBaHHbIM Kabenb Krnaccuuumpyetcss Ha TPEeXKUIbHbIA Y
YeTbIPEeXKUIbHbIN kabenb. Ecrnv NnpoBoaMMOCTb 3almMTHON 0BonoYvkn kabensa HegocTaToyHas,
pobaBbTe He3aBUCKMbIN Kabenb 3alMTHOrO 3a3eMITeHNUs], UM UCNOMb3YNTE YeTbIPEXKUMbHbIN
kabenb, raoe oauH a3oBbl NPOBOJ, ABMNSETCS 3aLUMTHBLIM 3a3eMieHNeM.

TpexKnnbHbIA N YETbIPEXKUMbHBIN Kabenu NpeacTaBneHbl Ha CrieayoLLemM PUCYHKe.

Mposog 3
3a3eMNeHMs 1 sz IKPAH __~OkpaH
\ OKpaH !
‘3awmTHoe ."- — 3awuTtHoe
3asemneHne 3asemneHve

Ons adeKTMBHOrO NoaaBneHns NOMEX OT PaguMoOun3NyYeHns U NPOBOAUMOCTU pPaamodacToT
3awmTHasa obonoyka sKpaHMPOBAHHOIO Kabens npencraBrieHa MegHon onneTkon. MnoTHoCTb
MeOHOW onnetkn He p[ormkHa 6bitb 6onee 90%, 4TOGbl nNOBbICUTH 3O EEKTUBHOCTD
SKpPaHMPOBAHWSI U MPOBOAUMOCTb, KaK MOKa3aHO Ha CreaytoLeM PUCYHKE.

MegHas onnetka BHyTpeHHWI
n3onaTop

MepgHblln aKkpaH

N3onaunoHHas
obLuBKa

»Kuna kabens
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Ha PUCYHKE HUXKEe NOoKal3aH MeToa 3a3eMIieHNA 3KpaHUpPOBaHHOIo kabens.

Puc. 8-3. 3asemneHune akpaHnpoBaHHOro kabens

3azemneHune
3KpaHa

Mepbl NPeaoCTOPOXKXHOCTU NMPU MOHTaXe:

PekomeHayeTca ncnonb3oBaTb CUMMETPUYHBIN 3KpaHMPOBaHHLIN kabenb. B kayecTtBe
BXOOHOro kabens Tawke MOXET ObiTb WCNONb30BaH YeTbIPEXKUIbHBIA SKPaHMPOBAHHbLIN
kabenb.

Kabenb paBuratens u 9KpaHUMPOBAHHbIN  COEAWMHUTENbHbIA NPOBOA — 3aLUUTHOro
3a3emneHns (CKpPyYeHHbI 3KpaH) AOSMKEH ObiTb MaKCUMarbHO KOPOTKMM AN CHWXKEHWUS
SNEKTPOMArHUTHOIO U3IydeHUsl, BHELLHErO Napa3nTHOrO TOka U EMKOCTHOIO Toka kabens. Ecnu
ANuHa kabensa gsuratensa 6onee 100m, TpebyeTcst BbIXOAHOW OUNBTP UK peakTop.

PekomeHayeTcsi, 4ToGbl BCe kabenu ynpasneHus Gbiv aKpaHMPOBaHHLIMU.

[ns BbIXOOHOW MOLLHOCTM MNpUBOAA PEKOMEHOYETCHA MCMOMb30BaTb 3KpaHMPOBAHHLIE
kabenu unm 6poHUPOBaHHbIN CTanbHOW TPYOOW aKpaHMPOBaHHbLIN Kabenb, aKpaH JOMKeEH ObiTb
XOpOoLo 3a3emsieH. [Ing ycTpoOMCTB, Ha KOTOPblE MOMEXM OKa3blBalOT OTpULATENbHOE BNUSHME,
pekoMmeHayeTcsa Kabenb C 3KpaHMpPOBAHHOM BUTOW Napon, MU 3aKpaH kabena [ormkeH ObiTb
XOpOLUO 3a3eMrIeH.

8.4.2 TpeboBaHMA K INEKTPOMOHTaXY

Kabenu gsuratens OOmMKHbI pacrnonaratbCA B CTOpOHe OT Apyrux kabenen. Kabenu
ABUraTenen pasnu4yHbIX NPMBOAOB NEPEMEHHOIO TOKa MOTYT HaXOAUTLCS BMECTE.

PekomeHayeTcsa npoknaabiBaTe kKabenu asuratens, BXoAHbIe kaGenu nuTaHusa n kabenu
ynpaerneHuss B pasnunyHbix kabenb-kaHanax. Bo u3bexaHve 3SMeKTPOMarHUTHbIX MOMEX,
BbI3BaHHbIX ObICTPOM CMEHON BbIXOAHOIO HanpshkeHWsi npuBoda MepeMeHHOro Toka, kabenu
AsuraTens u npovme kabenu He AOMKHbI ObiTb MPONOXEHbI PSAAOM Ha GONbLLOE PacCTOSIHKE.

Ecnun kabenb ynpaBneHust 4OMKeH nepecekatb CUOBON kabernb, ybeamTechb, YTO OHU
pacnonaratTcsa nog yrrinom 6nmskum Kk 90° gpyr otTHocuTenbHo apyra. OcTtanbHble Kabenu He
OOJMKHbI NepecekaTh NPYMBOA MEePEeMEHHOro Toka.
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CunoBon BXOOHOW M BbIXOAHOW Kabenb npuBoAa MEPEMEHHOr0 TOKa U CUrHasbHble
kabenu cnaboro Toka (Hanpumep, kabesnb ynpaBneHns) nydwle pacnonoXuTb BepTUKanbHO (Mo
BO3MOXXHOCTM), YEM napansienbHo.

Kabenb-kaHanbl A0MKHbI ObiTb XOopowo coeanHeHbl N 3a3eMrIieHbl. AntomuHmneBble Kabernb-

KaHalbl MOTYT UCMOJSb30BaTbCA OANA yny4dlleHUA 3NTIEKTPUYECKOro noteHumana.

®unbTp, NPUBOA NEPEMEHHOrO TOKa U ABWUraTenb JOIMKHbI ObITb MOAKIIOYEHBI K CUCTEME
(obopynoBaHue unmn ycTponCTBO) Hagnexawmnm obpasom, € 3alUTHbIM HanbIfIEHUEM B MeCTe
YCT@HOBKW AeTanu u ¢ NofiHbIM KOHTAKTUPOBaHMEM C TOKONMPOBOAALLMM MeTasnsom.

Puc. 8-4. Cxema npoknagku kabenen

CunoBoit kabenb
Cunosoit kabenb

Min. 200 - |'\ %0° I
" 1 i \ Min. 300 mm

l 1 ] Kabenb asuratens
¥

Kabenv ynpaBneHust

MD2%

Kabenb ynpaenenus

Kabenb TopmMo3Horo peancropa

KaGerb gsuratens

i
KaGenu ynpasneHus \ A
90" | - Min 5?“ — Kabernb ynpasnerus

Curiosoit kabenb

8.5 PelwueHue npobnem yTeyku Toka

MpvBOO NMEpPeMEHHOro TOKa BblAAET BbICOKOCKOPOCTHOE MMMYNbCHOE HanpsikeHve, B
pe3ynbTaTe Yero Bo BpeMsi paboTbl NpuBoAa NEPEMEHHOIO Toka 06pa3syeTcsl BbICOKOYACTOTHbIN
TOK yTeuku. YToBbl UCKNIOUMTL SMEKTPUYECKUIA yaap U Aaxe rnoxap, Bbl3BaHHbIA YTEYKOW TOKa,
HeobxoAMMO YCTAHOBUTb Ha MPUBOL MEPEMEHHOro Toka aBTOMATUMYECKWUN BbiKMoYaTesb
OCTaTOYHbIX TOKOB.

Kaxgbin npuBoa nepemMeHHoro toka npoussoaut 6ornee 100 MA Toka yTeuku. NoaTomy
TOK YyBCTBMTENbHOCTW aBTOMAaTMYECKOrO BbIKIIOYATENSA OCTATOYHbIX TOKOB [AOMMKeH ObITb
6onbwe 100 MA.

Bbicoko4YacTOTHblE UMMYyNbCHbIE MOMEXW MOryT Bbi3BaTb COOM aBTOMATUYECKOrO
BbIKIOYATENS, NMO3TOMY aBTOMATMYECKUIA BbIKMHOYATENb OCTATOYHbLIX TOKOB [OOMKEH UMETb
hyHKUMIO PUNbTpaLMM BbICOKMX YaCTOT.

Ecnn TpebyeTcss Heckonbko NPMBOAOB MEPEMEHHOro TOKa, Kaxabl MpUBOA OOMKeH ObiTb
YCTaHOBIIEH C aBTOMATUYECKUM BhIKMIOYaTENeMm.

(DaKTOpr, BnnAKOLLNE HA TOK YTe4KU, crneayrLimne:

EmkocTb npuBoaa rnepemMeHHOro Toka
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Hecywas 4yacTtoTa
Twn v anvHa kabena asuratens

q)I/IJ'Ipr ANEKTPOMarHTHbIX NomMmex

Ecnn Tok yTeuku Bbi3biBaeT cpabaTbiBaHME aBTOMATUYECKOrO BbIKNHOYATENS, BaM HYXXHO:
YBENMUUTb TOK YYBCTBUTESTbHOCTM aBTOMaTMYECKOrO BbIKOYaTENS.

3aMeHNTb aBTOMaTUYECKUI BbIKNOYaTESb Ha HOBbIN C PYHKLUMEN NOAABNEHNS BbICOKMX YaCTOT.
YMEHbLUUTb HECYLLYIO YacTOoTYy.

YMEHbLUNTb ASIMHY BbIXOAHOro Kabens.

YCcTaHOBUTL YCTPONCTBO NOAABIIEHUS YTeYeK ToKa.
OTKNIOYMTL NepeMbIYKy KoHAeHcaTopa 6e30nacHOCTW.

MNpuBog nNepeMeHHOro Toka MMeeT BCTPOEHHbIV KoHAeHcaTop 6Ge3onacHocTy U
rpynny VDR, oHM coeauHeHbl Mexay cobon no ymonyaHuio. Ecnu BbikntovaTesnb
3aWnTbl OT YTeYKM Toka cpabaTtbiBaeT npu nogave NUTaHUS Ha BCHO YCTaHOBKY,
yaanuTe BUHT-nepemblyky OMC, kak nokasaHo Ha WM. HUXe.

BuHT-nepembivyka AMC
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8.6 PeweHune obwmnx npodnem nomex AMC

lMprBOO NMEPEMEHHOro TOKa CO34aeT O4YeHb CUIbHble nomexu. HecmoTpsi Ha NpuHATUE Mep
OMC, nomexm Bce elle MOryT CyLleCcTBOBaTb W3-3a HEMPaBWIbHONO 3MIEKTPOMOHTaXa Wnu
3a3eMrieHuns npu akcnnyatauun. Mpu co3gaHum NnoMex Npueoga nepemMeHHoro Toka aAns apyrmx
YCTPONCTB HEOOXOAMMO NPUHATL Creayowme peLleHus:

Twvn nomex

PeweHne

CpabatbiBaHne 3aLWmnTHOro
BbIKMoYaTens oT yTeyek

MoaknoumnTe Kopnyc ABMraTens K 3aWwuTHOMY 3a3eMIIeHNIo
npvBoAa NepeMeHHoro Toka.

MoaknioymnTe 3almMTHOE 3a3eMrieHre Npueoaa
NepeMeHHOro Toka K 3aLLMTHOMY 3a3eMIEHNI0 HanpsKeHNs

ceTu.
[o6GaBbTe koHaeHcaTop 6e30nacHOCTU K kabernio BXoaHOM

MOLLHOCTW.
,D,O6aBbTe MarHUTHbl€ KOJlbLla K BXOOAHOMY kabento

npmneoaa.

Momexu npuBoaa nepeMeHHOro Toka
npu pabote

MopkntounTe Kopnyc ABUraTens K 3aWwMTHOMY 3a3eMIIEHUIO
npvBoAa NepeMeHHOro Toka.

MoakntounTe 3alMTHOE 3a3eMrieHne NpuBoAa NepemMeHHoro
TOKa K 3aLUTHOMY 3a3eMSIEHMIO HaNpPsKeHUst CeTU.
[obaBbTe koHAEeHCaTOp 6e30NacHOCTU K kabero BXO4HON
MOLLHOCTK 1 obMoTalTe kabenb MarHUTHLIMWU KOMnbLIaMW.
[o6aBbTe koHAeHcaTOp 6€30MaCHOCTH K CUTHaNbHOWM
Knemme c nomexamu unm obmMoTanTe curHanbHbIn Kabernb
MarHUTHbIMK KOfbLaMW.

MopgkntoynTe 06opyaoBaHNE K 0OLLEMY 3a3EMIIEHUIO.

Momexun kom MYHUKaLUn

MopkntounTe Kopnyc ABUraTens K 3aWwMTHOMY 3a3eMIIEHUIO
npvBoAa NepeMeHHOro Toka.

MopkniounTe 3alMTHOE 3a3eMrieHne NpuBoLa NepPeEMEHHOr0
TOKa K 3aLUTHOMY 3a3eMSIEHMIO HANPsHKEHNUST CET.
[obaBbTe kOHAeHcaTOp 6e30NacHOCTU K kabero BXO4HON
MOLLHOCTK 1 obMoTalTe kKabenb MarHUTHbIMWU KOmnbLIaMW.
[ob6aBbTe cornacyLwmn pe3mcTop Mexay NCTOYHMKOM
kabensa KOMMyHUKaUMM 1M CTOPOHOWM HarpysKku.

[obaBbTe 06WMI 3a3eMnsOWmnn Kabenb mexay
KOMMYHWKaLNOHHBbIMU Kabensimu.

WNcnonb3yiTe akpaHMpoBaHHbIN kabenb B kKa4ecTBe
KOMMYHWKaLMOHHOIO Kabens 1 nogkntounte akpaH kabenst kK
o6LLel TOYKE 3a3eMIeHMS.

Nomexun Ha Bxoge/Bbixoae

YBennybTe eMKOCTb Ha LM(POBON BXOL HU3KOW CKOPOCTH.
Mpegnaraetca makcmanbHas emkocTb 0,1 1Mk,
YBenuubTe eMKOCTb Ha aHanoroBbIi Bxoa. MNMpeanaraetcsa
MakcumarnbHasi eMKocTb 0,22 Mkd.
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FnaBa 9. Bbi6op 1 pa3smepsbl

9.1 dnekTpuyeckue cneyudunkaumm MD290

Tabnuua 1. Mogenu n TexHunyeckue gaHHsle MD290

Mopgenb MouHocTb BxogHown BbixogHon | AganuTpyembii BbigeneHue
(kBA) TOK (A) TOK (A) asuratens (kBT, n.c.) | Tennoson
3Heprum (kBT)
MD290T18.5G/22P | 54 49,5/59 37/45 18.5/22 25/30 0,651/0,807
MD290T22G/30P 60 59/65,8 45/58 22/30 30/40 0,807/1,01
MD290T30G/37P 65 57/71 60/75 30/37 40/50 1,01/1,20
MD290T37G/45P 79 69/86 75/91 37/45 50/60 1,20/1,51
MD290T45G/55P 102 89/111 91/112 45/55 60/75 1,51/1,80
MD290T55G/75P 131 106/143 112/150 55/75 75/100 1,80/1,84
MD290T75G/90P 153 139/167 150/176 75/90 100/125 | 1,84/2,08
MD290T90G/110P | 181 164/198 176/210 90/110 125/150 | 2,08/2,55
MD290T110G/132P | 219 196/239 210/253 110/132 | 150/200 | 2,55/3,06

Mpumevanne: Mogenun 15G/18,5P u Huxke, a Takke 132G/160P u Bbllwue — B cTaguu
pa3paboTKu.

Puc. 9-1. BHelwHun Bug n MoHTaxHble pasmepbl MD290 (nnactmaccoBbIn KOpnyc)
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Puc. 9-2. BHelwHun Bng n MOHTaxHble pasmepbl MD290 (mMeTannnyeckmni Kopnyc)

Tabnuua 9-2. MoHTaxHble pasmepbl MD290

Mogenb npueoga MoHTaxHoe oTBEpCTUNE [abapuTbl (MM) [Ovametp Bec (kr)
nepeMEHHOro Toka MOHTaXHOr0

A B H H1 W D OTBEPCTUS

(Mm)

MD290T18.5G/22P 195 335 350 / 210 192 a6 91
MD290T22G/30P
MD290T30G/37P 230 380 400 / 250 220 a7 17
MD290T37G/45P
MD290T45G/55P 245 523 523 540 300 275 @10 35
MD290T55G/75P
MD290T75G/90P 270 560 550 576 338 315 @10 51,5
MD290T90G/110P
MD290T110G/132P
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9.2 lnameTp Kabens u CUNOBbIX KNeMM

MNpumevaHwue:

HaHHble 1 mogenu, pekomeHayemble B Tabnuvue, AalTcsl TOMbKO ANst MHGOPMaUU.
HnameTp BbIOMpaemoro kabens He JOIMKEH NPEBbILATb Pa3Mepbl KNEMMbI Ha UINNIOCTPaLM.

Mpu BbIOOpE KabeENst HYXKHO y4UTbIBaTb PEKOMEHAYEMYHO BENMYMHY AnaMeTpa MEeLHOro
kabens c MNBX nsonauuen npu temnepatype cpeabl 40°C B CNIOKOWHOM COCTOSIHUM.

Puc. 9-3. Pasmepsl knemm MD290T 18.5G/22P/22G/30P

116
16 15 17 HabopHbii BUHT M6
| *
' (& N(Z N7 @
’ P 2
l |  SS— S—
~ R8T Ul V| W
= BR|(*)]| - =
J POWER MOTOR
ol o
m I I1T_11 E:ﬁﬁ]

(3gecb n panee): Power = nutaHune; Motor = gsuratenb.

Tabnuua 9-3. Pasmepsbl kabensa n momeHT 3atarmaHna MD290T 18.5G/22P/22G/30P

Mogenb npuBoaa HomunHanbHbIN PekomeHayembin MowmeHT PekomeHayemas
NnepemMeHHOro Toka BXOOHOW TOK (A) OnameTp kabens | 3arsarmBaHus (H M) | mMogenb nonatku
(Mm°) kabens
MD290T18.5G/22P 49,5/59 16 4,0 GTNR16-6
MD290T22G/30P 59/65,8 16 4,0 GTNR16-6

Puc. 9-4. Pasmepsl knemm MD290T 30G/37P/37G/45P

1615 HaGopHbIi BUHT M6
18.4) 202 18 202|124 ‘i;.‘
N 00010000000
EI == |
DR [S]|T ol LY LV | Wi
“ power 1N Y woror |

e O Q0O 00 O =
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Tabnvua 9-4. Pa3smepsbl kabensa n momeHT 3atarmsanna MD290T 30G/37P/37G/45P

Mogenb npuBoaa HomunHanbHbIN PekomeHayembin MowmeHT PekomeHayemas
nepemMeHHOro Toka BXOZHOM TOK (A) anameTp kabens | 3atarvBaHusa (H M) | mMogenb nonatku
(Mm°) kabens
MD290T30G/37P 57/71 25 4,0 GTNR25-6
MD290T37G/45P 69/86 25 4,0 GTNR25-6
Puc. 9-5. Pasmepsbl knemm MD290T 45G/55P/55G/75P
268 24 8

1

‘- -,
] nﬁl‘f *)

R 5 i)
[ POWER
[Mnockas wanba M8 + E
@ -i- ynpyras waitba + @HaGOprlﬁ
® ® raiia = L BMHT M8 l@
—|;-| a8 g - — 0 |
ﬂl o o |
Tabnuua 9-5. Pa3amepsbl kabensa n momeHT 3atarmeanna MD290T 45G/55P/55G/75P
Mogenb npuBoaa HomunHanbHbIN PekomeHayembin MowmeHT PekomeHayemas
nepemMeHHOro Toka BXOOHOW TOK (A) OnameTp kabens | 3atsarmBaHus (H M) | mMogenb nonatku
(Mm?) kabens

MD290T45G/55P 89/111 35 10,5 GTNR35-8
MD290T55G/75P 106/143 50 10,5 GTNR50-8

Puc. 9-6. Pasmepsbl knemm MD290T 90P/110P/132P

280

Fij

rigtent M vnnvraa nnnekaa 1nainha
R8s |1 o g Lulv Tw w
=L Tler || oL l¥ -
- |
e o@o e@o ®
(@)
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Tabnvua 9-6. Pasmepsbl kabensa n momeHT 3atarmsaHna MD290T 45G/55P/55G/75P

Mogenb npuBoaa HoMunHanbHbIN PekomeHayembiin MomeHT PekomeHayemas
NepeMEHHOro Toka BXOAHOW TOK (A) AvameTp kabens | 3ataruBaHusa (H m) Monenb
(MMm?) kaBernbHOro
HaKOHeYHuKa
MD290T75G/90P 139/167 70 35,0 GTNR70-12
MD290T90G/110P 164/198 95 35,0 GTNR95-12
MD290T110G/132P 196/239 120 35,0 GTNR120-12

Cneuundukaumnsa kabenbHOro HakoHeYHMKa

PekomeHayembii kabenbHbIi HAKOHEYHUK Npou3BoanTcsa npeanpuaTnem Suzhou Yuanli Metal
Enterprise.

Puc. 9-7. BHewHu BUA 1 pasMmepbl peKOMeHAYEMbIX KaberbHbIX HAKOHEYHNKOB

—

‘i
) . J/

Cepusa GTNR Cepusa TNR

Puc. 9-8. Pasmepbl pekomeHayeMbix kabenbHbix HakoHeYHnKkoB cepum TNR

F E G T
- - - / ; K“\
prEsEDn 1 .-"f "'-H--T-ﬂh“ e S "
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i
Tabnuua 9-7. Mogenu n pa3mepbl kKabernbHbIX HakoHe4YHMKoB cepun TNR
Mopenb [Ounana3oH
KkabenbH. Kabens D di E F B d2 L Tok (A) | 3axuMHbIN
HakoHe4H. | AWG/ MM2 MNHCTPYMEHT
MCM
TNRO,75-4 22-16 0,25- 2,8 1,3 45 6,6 8,0 43 15,0 10 RYO-8
1,0 AK-IM
TNR1,25-4 22-16 0,25- 3,4 1,7 45 7,3 8 53 15,8 19
1,65

= 2915%
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Puc. 9-9. Pasmepbl pekomeHayeMbix kabenbHbix HakoHeuYHnkoB cepum GTNR

L DO S " ‘;\ rr——
Vs W A £ A
F 1 T— ..+..-.-...........".._.-...-.-. L \ T2 : L ¥
[ - ) A ATTTET T _":.:-"f

L
Tabnuua 9-8. Mogenu n pasmepsbl kabenbHbIX HakoHeYHUKOB cepun GTNR
Mopenb kabenbH. 3aXKUMHBIN
HaKOHEYH. D di E H K B d2 F L R MHCTPYMEHT
GTNR1.55 40 22 50 50 20 8.0 b3 10 160 |5 RYO-8
GTNR2 54 45 |29 (70 |50 |20 |BO |43 |10 |180 YYT-8
GTNR2 55 6.0 53 200 |7 |RYOM
GTNR2 56 102 |64 08
GTNR4-5 52 36 70 6.0 20 100 |53 10 200
GTNR4-6 6.4
GTNRE-5 6.0 42 |90 6.0 30 100 |53 12 | 230
GTNR6-6 75 64 260
GTNRG-8 120 |84 10
GTNR10-6 7o 50 a0 8.0 35 124 |64 13 265
GTNR10-8 B4 275
GTNR16-6 78 58 120 |80 40 124 |64 13 30 CT-38
GTNR16-8 B84 CT-100
GTNR25-6 95 75 120 (80 45 140 |64 20 |320 |10
GTNR25-8 80 155 |84 16 M0
GTNR25-10 105 175 |105 |14 |370
GTNR35-6 114 (86 150 |90 50 155 |64 28 380
GTNR35-8 B4
GTNR35-10 105 175 105 |25 |405
GTNRS0-8 126 |96 160 (110 |60 180 |64 28 435 CT-100
GTNRS50-10 105
GTNRT0-8 150 (120 (180 |130 |70 210 |B4 28 500 |14
GTNRTO-10 105
GTNRT70-12 13.0
GTNRS5-10 174 (135 (200 (130 |90 250 |105 |38 550
GTNR95-12 130
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Mopenb kabenbH. 3aXUMHbIN
HaKOHEYH. D d1l E H K B d2 F L R MHCTPYMEHT
GTNR120-12 198 (150 |220 |140 |100 |280 |130 (47 600 |16 RYC-150
GTNR120-16 16.0 7.0 640
GTNR150-12 212 165 |260 16.0 1o 300 130 |47 600 |24
GTNR150-16 7.0
GTNR185-16 235 185 |320 17.0 12.0 340 170 (50 78.0
S5TNR240-16 265 (215 (380 (200 14.0 380 170 |55 82,0
GTNR240-20 210
9.3 Bblbop nepudepunHbIX INEKTPUHECKNX YCTPOUCTB
Tabnuua 9-9. Beibop nepundepunHbix anekTpuyecknx yctponcts MD290
Mopgenb HomunanbHbin | MCC | KoHtakto | Kabenb | Kabenb | Kabenb Kabenb
npveoaa TOK BXoAa B(A) | p(A) CTOPOHbI | CTOPOHbI | KOHTYpa 3a3eMIneHm
npusoaa BXxoga BbIXOAa | yNpaBfeHW | 5 rMaBHOMo
rmaBHor | rnaeHor | 51 (MM°) KOHTYpa
o o (MMm?)
KOHTYypa | KOHTypa
(Mm?) (Mm?)
Tpu chasbl, 440 B, 50/60 Iy
MD290T18.5G/22P | 49,50/59,00 80 65 16 16 0,75 16
MD290T22G/30P 59,00/65,80 100 80 16 16 0,75 16
MD290T30G/37P 57,00/71,00 100 80 25 25 0,75 16
MD290T37G/45P 69,00/86,00 160 95 25 25 0,75 16
MD290T45G/55P 89,00/111,00 160 115 35 35 0,75 16
MD290T55G/75P 106,00/143,00 | 250 150 50 50 0,75 25
MD290T75G/90P 139,00/167,00 | 250 170 70 70 0,75 35
MD290T90G/110P | 164,00/198,00 | 400 205 95 95 0,75 50
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9.4 ®dusnyeckue pasmMmepbl BHELLHeN paboyen naHenun

- - Kpuctannuyeckas

- ronoBska
@25
|

F
|-
Ei=

9.5 Bblbop ycTponcTBa TOPMOXEHUS U TOPMO3HOIO pe3ucTopa

9.5.1 ®dusmyeckne pasmepbl BHELLHErO peakTopa NOCTOAHHOIo Toka

Bo BpeMsi TOpMOXeHUs pereHepupyemasi SHeprus Asuratens M Harpys3ku novTu MOSIHOCTBHO
noTpebnseTcs Pe3MCTOPOM TOPMOXKEHMS.

B cootBeTcTBUM C hopmynon U x U/R=Pb, rae
U sBnsieTcs HanpshkeHMeM TOPMOXEHUS NPU YCTONYMBOM TOPMOXEHUM CUCTEMBI.

3HauveHne U meHsieTcs B 3aBUCMMOCTU OT CUMCTEMBI. [1ns pasHbIX cUCTeM BblbupaeTca pasHoe
HanpshkeHne TopmoxkeHusa. [ns npueoga MD290 o6bl4HO BbibUpaeTcsi TOPMO3HOE HanpshKeHne
780 B, koTOpOe MOXHO HacTpouTb Ha F9-08.

Pb siBnseTcst MOLHOCTLIO TOPMOXEHUA.

9.5.2 BbibOp MOLLHOCTU pe3nctopa TOPMOXKEHUS

TeopeTnyeckn MOLLHOCTb pe3ncTopa pereHepaumm coBnagaeTt ¢ MOLLHOCTbIO TOPMOXeHUs. Ho
C Y4YETOM CHWXEHMUS HOMMHANbHOW MOLLHOCTW, MOLUHOCTb pesncTopa pereHepauuun
paccuuTbiBaeTCs No creayrowen gopmyne:

KxPr=PbxD, roe
* K moxeT ObITb oT 15% A0 30%
* Pr aABNsieTCA MOLUHOCTBIO pe3ncTopa pereHepaumm.

* D gBnseTca 4acToTon TOPMOXEHWM (NPOLEHTHOE OTHOLWIEHME npoLuecca pereHepaumu
OTHOCUTESNBLHO BCEro 3aMmeaneHunst).

[MpumeHeHne MogbvemHuk | Hamotka n | LleHTpudoyra | CnyyanHasi TopMO3Has Obwee
pasMoTKa Harpyska nNpUMeHeHne

YacTota 20%-30% 20%-30% 50%-60% 5% 10%
TOPMOXEHUSA
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Tabnuua 9-10. PekomeHayemble BENMUUMHBI PE3NCTOPa TOPMOXEHUS

Mogenb Conpotuene | MowHocTtb | MuH. MuH. YcTporicTBo MprmeyaH
npueoga HWe ans ans COMPOTMBMIEH | MOLUHOCT | TOPMOXEHUS | 1S
nepemMeHHoro anvTtensHon | gnutenbHo | me (Om) b (BT)
TOKa pabotbl (Om) | 11 paboThbl
(BT)
MD290T18.5G/2 82,2 27000 24 9000 BcTtpoeHHoe, Mogenb
2P onumsa npuseoaa,
MD290T22G/30 69,1 30000 24 9000 3aKaH4MBa
P oascs
MD290T30G/37 50,7 45000 19,2 11000 Ha OykBy
P B
MD290T37G/45 411 50000 12,8 16000
P
MD290T45G/55 33,8 61000 12,8 16000
P
MD290T55G/75 27,7 75000 9,6 24000
P
MD290T75G/90 20,3 100000 6,8 30000
P
MD290T90G/11 11,2x 2 135000 x 2 9,3x2 16000 x | Bve | Bxog. MDBUN-60-
OoP 2 WHe | Hamp. < Tx2
e | 440VAC
12,7 x 2 152000 x 2 10,6 x 2 18000 x Bxog. MDBUN-60-
2 Hanp. > 5Tx2
440 VAC
MD290T110G/1 11,2x 2 135000 x 2 9,3x2 16000 x | Bve | Bxog. MDBUN-60-
32P 2 WHe | Hamp. < Tx2
e | 440VAC
12,7 x 2 152000 x 2 10,6 x 2 18000 x Bxog. MDBUN-60-
2 Hanp. > 5Tx2
440 VAC
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O6cnyxuBaHue U ycTpaHeHUe Henonagok
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10. O6cny)|<v|BaHMe n ycTtpaHeHue Henonagok
10.1 TexHn4yeckoe obcnyxuBaHue
10.1.1 lNoBceaHeBHOE TEXOHCNYXMBAHME

Bosgencrtene TemMmnepartypbl Opr)K8IOLL|,€I7I cpeabl, BNaXHOCTU, Nblnin 1 Bm6pau,|/|v1 BbI3blBaeT
cTapeHune yCTpOIZCTB n I'IpVICI'IOCO6J'IeHI/1I7I B npmBoAe nepemMeHHOro Toka, Yto MOXeT Bbl3BaTb
BO3MOXHble MNOJIOMKM WIN CHU3UTb CPOK Cﬂy)K6bI npmueoaa. |-|03TOMy BblNOJIHEHNE
nosceaHeEBHOIo U nepmnoagn4ecKkoro TeXO6CJ'Iy)KVIBaHI/I$I ABNSieTCA HEOOXOANUMbBIM.

MoBcenHeBHOE TexobcnyxnBaHUe BKIOYAET B ce6s1 NPOBEPKY CreayoLero:

HeT nn HewwTaTHbIX LWYMOB BO Bpems paboTbl ABuraTens

HeT nu ype3mepHbIX BUGpaumi Bo BpeMs paboTbl ABUratens

He nameHunaces nv cpega, B KOTOPOW YCTAHOBMNEH NPUBOJ NEPEMEHHOr0 ToKa
HopmanbHo nu paboTaeT BEHTUNATOP OXNax4eHnsa npuBoga nepemMeHHoro Toka
He neperpesaeTtcsa N NpuBo4 NepeMeHHoro Toka

lMoBcegHeBHas YMCTKa BKITOYAET B cebs:

CopnepxaHue NpueBoaa NepeMeHHOro Toka B MOCTOSIHHOWN YUCTOTe

YnaneHue nbinu, ocobeHHO MeTannMyeckoro MopoLlka, C NMOBEPXHOCTM MpYBOAA, BO
n3bexaHne nonagaHvs Nbinv BHYTPb NPUBOAA NEPEMEHHOIO TOKa

YnaneHne nATeH Macna C MNOBEPXHOCTM BEHTUNSATOpa OXMaxAeHus npusBoaa
NepeMeHHOro Toka

10.1.2. MNMepuogmyecknin KOHTPOrb
BbINnonHATE Nnepnoanyecknin KOHTPOIb TaM, rge OCMOTP YCTPOMCTBA NPeAcTaBnseT TPYAHOCTb.
Meprogunyecknin KOHTPOIb BKNOYAET B ceba crneaytoLlee:

Mepuogmnyeckas NnpoBepka 1M YNCTKa BO3AYLLIHOIO KaHana
lMpoBepka BUHTOB (He ocnabnu nn)

MpoBepka creoB KOPPO3nUM Ha NPUBOLE NEPEMEHHOTO TOKa
MpoBepKa NpM3HAKOB MCKPEHUS HA KNeMMax NPOBOAKM
BbinonHeHne npoBepKn N30M15LUMM FMaBHOrO KOHTYpa.

MpumeyaHue

MNepen w3aMmepeHVeM COMNPOTUBIEHMA U3OMALUMM C MOMOLBLID MerommeTpa
(pekomengyetcss merommeTp Ha 500 B noCTOSAHHOro TOKa), OTCOEAUHUTL FMaBHbIA KOHTYP OT
NpuBOAAa NEePeMEeHHOro ToKa.

He wucnonb3ynte u3MepuTenb COMPOTUMBEHUS U30NAUUW  ONA  NPOBEPKM
N30MALUUM KOHTYpa yrpaBneHus. VicnbiTaHne BbICOKUM HanpsbkeHneM NpoBoAWMTb HE Hafo, Tak
KaK OHO Y>xe NpoBeAeHO Ha 3aBode nepes OTnpPaBKOW.

-221-



aerocompressors.ru

PyKOBOACTBO NO 3Kcniyataumm aBa 10. OBcnyxMBaHWe N yCTpaHeHe Henonagok

10.1.3. 3ameHa ya3BMMbIX KOMMNOHEHTOB

YA3BMMble KOMMOHEHTbl MNpMBOAA MEPEMEHHOrO0 TOKa BKMAYalT B cebss BeHTUNATOpP
OXITAXOEHNSI N SNEKTPONUTUYECKUIA KOHOEHcaTop unbTpa. MIX cpok cnyxbbl COOTHOCUTCS C
paboyen cpegonn un coctosiHuem TexobcnyxumBaHus. OB6bIMHO CpPOK CnyXbObl NokasaH
cnegywowmm obpasom:

KomnoHeHT Cpok Bo3moxxHas npuunHa Kputepun oLieHku
Cnyx6bl NnoBpeXaeHns
BeHTunstop 2-3roga M3Hoc noaLwmnHmnka MpoBepuTb, HE NN
CtapeHue nonacten TPeLWmH Ha nonacTtu
NmeeTtcsa nu
HeHopMarnbHasi BUbpauus v LWwym npu
3anycke
Onektponntn- | 4 -5 net IMnoxoe ka4yecTBO Nogayn HeT nu yteukn
Yeckunmn NUTaHUS Ha BXOA KWUOKOCTN
KoHOeHcaTop Bbicokaa Temnepartypa He Bblwen nu Hapyxy
OKpYX. cpeabl NnpeaoXpaHnTerbHbIN KnanaH
YacTble ckavyku Harpysku N3meputb
CrapeHue anekTponuTa CTaTMYECKYI0 EMKOCTb
N3meputb
COMpOTUBIEHNE N30NALMN

10.1.4. XpaHeHune npmBoga NepemMeHHOro Toka
Mpn xpaHeHUn npuBoda NepemMeHHoro Toka obpallante BHUMaHWE Ha criegytoLlee:

[epxute npMBog NEPEMEHHOrO TOKa B OPUrMHanNbHOM yNakoBKe, B KOTOPOW OH Obin NOSyyYeH oT
Inovance.

Mpyv ONUTENbHOM XpaHEeHWUU 3JNEKTPOSNIUTUYECKUI KoHAeHcaTop nopTuTcs. Mo3ToMy HyXHO
nogaBaTb HanpshkeHWe Ha MpuWBOA pa3 B ABa roga, Ha BpeMsi He MeHee 5 vacoB. BxogHoe
HanpsbkeHNMe HY)XHO MeaSlieHHO noAHMMaTb [0 HOMWMHAamNbHOW BENWYMHbI C  MOMOLLBHO
perynsiropa.

10.2. FapaHTUMHOE cornaiwleHue

becnnaTHas rapaHTna pacnpocTpaHAeTCA TOJIbKO Ha CaM npuBo4 nepemMeHHOro
TOKa.

Inovance npegocTaBnsieT 18-MecsiyHyl0 rapaHTUO C AaTtbl U3TOTOBMIEHWUS Ha
criyya MOSMIOMKM UMW TMOBPEXAEHUS MpW  HOPMasbHbIX YCMOBUAX 3JKcnnyataumn. Ecnu
obopynoBaHMe aKcnnyaTMpoBanocb cBbllle 18 MecsiueB, 3a peMoHT OyaeT B3bickaHa
COOTBETCTBYIOLLAS NraTa.

COOTBeTCTByI'OLLI,aFI nnata B3MMaEeTCA 3a MNoBpeXaeHuA B cuny cneayrowmx

MPUYMH:
HenpasunbHas akcnnyaTtauus, 6e3 cobniogeHmsa MHCTPYKLUIA,
Moxap, HaBOAHEHWE, HEHOPMAaribHOE HanpshXeHne
Mcnonb3oBaHne npvBoda MEPEMEHHOrO ToKa Ansi HECBOWCTBEHHbIX O HEro
DYHKLMNA.

Mnata 3a TeXO6CJ'ly)KVIBaHVIe B3nmMaeTcda cornacHo eguHbiM CTaHOdapTam
Inovance. Ecrnn umeeTcs cornawleHmne, ero rnosioxeHust npesarinpytoT.
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10.3. HencnpaBHOCTU U cNOCOGbLI yCTPaHeHUs

Ecnu Bo Bpems paboTbl Npoucxoaut cOon, NPUBOA NEPEMEHHOro Toka cpasy BblAaeT curHan
OCTaHOBKM, BKIMOYAETCA KOHTAKT perie curHanusauum o HemcnpaBHOCTU, U Ha paboyen naHenn
oToOpaxkaeTcs Kog OLLUNGKN.

Mounck HencnpaBHOCTU BbLINOMHSAETCA B COOTBETCTBMM CO crieayowern Tabnuuen.

Ecnun

HEeMCnpaBHOCTb He YCTpaHseTcs, creagyeT 06patuTbes kK ouLmanibHOMY NpeacTaBUTenNto UNn B
komnaHuio Inovance.

OnucaHve Nupgukaums | Bo3aMoXXHbIE NPUYMHDI Mepbl N0 yCTpaHEeHWIO
HENCMPaBHOCTH
Bawyra brioka En0O1 1. KopoTioe 3avbikaHe BbIXOOHOM 1. YCTpaHuTh BHELLHVE HEVICTIPDABHOCTIA.
VHBEPTOPA KOHTYpPA. 2. YCTaHOBUTL PeaKTop Wi BbIXQOHOM
2. CrvLLKom ArvHHbIM Kaberbs Mexay T,
JOBV/raTENeM ¥ NPYBOOOM NEPEMEHHOTO 3. MpoBepuTL NpaBUIBHOCTL PadoTL
TOKA. BO3AYLLHOM (oUrsTpa Y BEHTUISTTOpa
3. MNeperpes moayrs. OXIIEKOEHVS.
4. OcriabrieHvie BHyTPEHHUX COeaMHEHA. | 4. 3aTsHyTb BCe kaber SOrmKHbIM
5. MmaBHas naHerb ynpagneHus obpasom.
HeycrpaBHa. 5. OBpamTes K odmLvarnisHoMy
6. [MNaHers NpuBoda HevicrpasHa. NPEOCTaBUTESTHO UMM B KOMMaHWHO
7. Monyrb nHeepTepa HeUCTpaBeH. Inovance.
[Meperpyaka no Toky En02 1. 3azemrieHe Uiv KOpOoTKoE 3aMblkaHke | 1. YCTpaHWTL BHELLHIE HEVICTIPABHOCT.
BO BPEMS YCKOPEHVIS BbIXQOHOIO KOHTYPA. 2. BbINOMH1TL aBTOHACTOVKY [BUrATENS.
2. 3ape3epB/poBaHo. 3. YBenumTL BpeMS YCKOPEHYSI.
3. Bpewvis yokopeHyst crmukom 4. OTperyrimpoBaTb BRY{HYO YCUWTEHVE
MarieHbKoE. KPYTHLLIETO MOMEHTa I KDVIBOW
4. YoureHvie vHOVBAoyarbHO HarpsbkeHvie/ YacToTa.
KPYTSALLIErO MOMEHTa Wi 5. OtperyrpoBaTs HanpsbreHre 00
HECOOTBETCTBYHOLLIAS KpVBaS HOPMarTEHOM [viarasoHa.
HanpsbkeHveldacToTa. 6. Paspelumtsb «rnoaxeam coyHKUmn
5. CriLLIKOM HM3KOE HanpsbreHvie. [JBvIraTertd BpaLLeHVs v BRIHOMUTD
6. BpaLuaroLpicn apurareris BIIFOHANCS. | JBUraTeSTb MOCre Mo OCTaHOBKA.
7. Bo Bpems yekopeHra aobaBuniacs 7. CHsTTb [OMOIHUTESTBHYHO Harpy3Ky.
BHE3AMHas Harpyaka. 8. 3ameHuTb Ha npreo BorsLLero
8. Paaviep npvBoa nepeveHHoro Toka pasviepa.
MarieHbKAN.
[Meperpyaxa no Toky En03 1. 3azemrieHrie Win KopoTKoe 3avibikaHvie | 1. YCTpaHTL BHELLIHVE HEVICTIDABHOCTW.
BO Bpemst BbIXOOHOM KOHTYPA. 2. BbINOrHUTL aBTOHaCTPOMKY ABUraTeS 5.
3amMenneHst 2. 3apesepBipoBaHo. 3. YBernvMmTL BpeMs 3aveyieHvst.
3. Bpemsi 3amearieHus CrivLKom 4. OTperyrmpoBaTh HarpstkeHvie 4o
KOpOTKOE. HOPMarTEHOM viariasoHa.
4. CrvILLIKOM H3KOE HarpsPKeHe. 5. CHATb AOMOMHATENBHYHO Harpy3Ky.
5. Bo Bpems savenneHns nobaBuniacs 6. YCTaHOBUTL Y3 TOPMOXKEHMS
BHE3aNHasi Harpyaxa. PE3VICTOP PEEHEPATVBHOM TOPMOKEHVIS.
6. Y3en TOpMOKEHVIS 1 PESVICTOP
pereHepPaTVIBHOM TOPMOXEHMS He
YCTaHORMEHBI.
[Meperpyaka no Toky En04 1. 3azemrieHre Uiv KOpOTKOE 3aMblikaHke | 1. YCTpaHWTL BHELLHIE HEVICTIPABHOCT.
MNPV NOCTOSHHON BbIXQOHOIO KOHTYPA. 2. BbINOmnHWTL aBTOHACTPOVIKY ABUraTerisl.
cKopocm 2. ABTOHaCTpOIKa JBVIraTesns He 3. OtperynvpoBaTs HanpsbreHre 00
BbINOMHEHa. HOPMarTsHOM [viariasoHa.

3. CrviLLIKOM HM3KOE HarpsPKEHVE.

4. Bo Bpewms paboTb! A0baBuiacs
BHE3aMHas Harpyaka.

5. Pazwviep npreoaa nepemMeHHOM Toka
MarieHEKAN,

4. CHsITb OMONHATESTBHYHO HAaMY3KY.
5. 3ameHuTs Ha Mpreoa, GonsLLero
pasmvepa.

- 223 -




PykoBOZCTBO MO 3KcnnyaTaumm

aerocompressors.ru

aBa 10. OBcnyxMBaHWe N yCTpaHeHe Henonagok

OnucaHve WHavkaumsa | Bo3aMOXHblEe MPUYUHBI Mepbl no ycTpaHeHuto
HeMcnpaBHOCTU
Meperpyska no Err05 1. BxogHoe HanpsikeHune 1. OTperynupoBaTb HanpsxXeHune
HanNpsPKEHMUIO BO CMNULLKOM BbICOKOE. [0 HopManbHOro AuanasoHa.
BpeMs yCKOpeHUs 2. BHelwHsa cuna npusoanT 2. VIcknioumTb BHELLHIO cuny
ABuraTernb B ABMXEHUE BO BpeMS | UMK YCTaHOBUTb Pe3nUCTop
YCKOpEHMS1. pereHepaTUBHOrO TOPMOXEHUS.
3. Bpems yckopeHuss cnuiikom 3. YBennuuTb Bpemsi YCKOPEHWUS.
KOpOTKOE. 4. YcTaHOBUTb BMOK TOPMOXEHNS
4. BNoK TOPMOXEHUA N PE3UCTOP | N Pe3nCTop pereHepaTuBHOro
pereHepaTUBHOrO TOPMOXEHUS TOPMOXEHMS.
He YCTaHOBMEHbI.
Meperpyska no Err06 1. BxogHoe HanpsikeHune 1. OTperynupoBaTb HanpsxXeHune
HanNpsPKEHMUIO BO CMNULLKOM BbICOKOE. [0 HopManbHOro AuanasoHa.
Bpemsi 2. BHelwHsa cuna npusoanT 2. VIcknioumTb BHELLHIO cuny
3amMeaneHus ABuraTernb B ABMXEHUE BO BpeMS | UMK YCTaHOBUTb Pe3nUCTop
3ameaneHuns. pereHepaTUBHOrO TOPMOXEHUS.
3. Bpems 3ameaneHmst CNnLKom 3. YBenumuutb Bpems
KOpOTKOeE. 3amMeaneHus.
4.Y3en TOpMOXeHUs n pe3nctop | 4. YCTaHOBUTL y3esT TOPMOXKEHMS
pereHepaTUBHOrO TOPMOXEHUS N pesncTop pereHepaTnBHOro
He YCTaHOBIEHbI. TOPMOXEHMS.
Meperpyska no Err07 1. BxogHoe HanpsbkeHne 1. OTperynupoBaTb HanpsbkeHne
HaMNpPsPKEHWIO Npw CINULLKOM BbICOKOE. [0 HOPManbHOro AManasoHa.
NOCTOAHHOM 2. BHewHsis cuna npusogmnt 2. VckmnoumTb BHELLHIOW Cuy
CKOpOCTU ABuraTernb B ABMXEHUE BO BpeMS | UMK YCTaHOBUTb Pe3nCTop
3amMeaneHns. pereHepaTUBHOrO TOPMOXEHUS.
Co6ow nogayn Err08 BxogHoe HanpskeHue He OTperynuposaTb BXO4HOE
yrnpasnsioLlero HaxoguTcsa B AOMNYCTUMOM HanpspkeHme 00 OOoNYCTUMOro
HanpsbkeHus AnanasoHe. JunanasoHa.
lMoHwxeHHoe Err09 1. MomMeHTarnbHbIN 0TKa3 1. COpocuTb OLKMOKY.
HanpsbkeHne nUTaHus. 2. OTperynupoBaTb HanpsxeHue
2. BxogHoe HanpshkeHue [0 HOPManbHOTro AManasoHa.
npuBoga NepeMeHHOro Toka He 3. ObpaTtuTbCa k ohulnanbHOMY
HaxoguTcsa B AOMYCTUMOM npeacTaBUTENO NN B KOMMAHMIO
ananasoHe. Inovance.
3. HecooTtBeTcTBylOLLEE
HanpsPKeHWe Ha LUWHE.
4. MocTtoBas BbInNpsiMUTenbHas
cxema 1 6ydepHbli peanctop
HeuncnpasHbI.
5. NaHenb npuBoaa HencnpasHa.
6. (nmaBHas naHenb yrnpaBneHns
HeuncnpasHa.
Meperpyska Err10 1. Cnvwkom Tspkenas Harpyska 1. CHU3NTb HarpysKky u
npueoga U 3aTOPMOXXEHHbI POTOP Ha NnpoBepUTbL ABUraTenb 1
nepemMeHHoro asuvrarerne. MeXxaHWU4YeCcKne ycrioBus.
TOKa 2. Pasmep npvBoga nepemMeHHoro | 2. 3aMeHnTb Ha NPUBOA

TOKa MarneHbKumn.

bornblero pasmepa.
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OnucaHve WHavkaumsa | Bo3aMOXHblEe MPUYUHBI Mepbl no ycTpaHeHuto
HeMcnpaBHOCTU
Meperpyska Err11 1. F9-01 yctaHoBneH 1. YctaHoButb F9-01 npaBunbHo.
apurartens HenpaBUIbHO. 2. CHM3UTb Harpysky u
2. Cnvwkom Gonbluasi Harpyska npoBepuTb ABUraTens 1
UNu NpomsoLuna ocTaHoBKa MexaHu4ecKkune ycrioBus.
asurartens. 5. 3ameHunTb Ha NpmBoA
5. Paamep npnBoga nepemeHHoro | 6onbluero pasmepa.
TOKa MalleHbKUN.
lMponagaHue Err12 1. HecootBeTcTBYytOLLas 1. YCTpaHuTb BHewWHWe
rasbl BXOAHON TpexdasHas BXOAHas MOLHOCTb. | HEUCNPaBHOCTW.
MOLLHOCTU 2. MaHenb npmuBoga HeucnpasHa. | 2. O6paTuTbCs K oprumansHOMY
3. 3awuTHag naHenb OCBELLEHUSA | NpeacTaBUTENo UM B KOMNAHMIO
HeucnpasHa. Inovance.
4. [maBHaga naHenb ynpasneHus
HeuncnpasHa.
MponagaHue Err13 1. HeucnpaseH kabenb, 1. YCTpaHuTb BHELLHME
dasbl BXOAHOM COeINHAILLNIA NpUBOS HencnpaBHOCTMW.
MOLLHOCTU nepeMeHHOro Toka u asuraTtens. | 2. [poBeputb TpexdasHyto
2. lMpu pabote aBuratens 0B6MOTKY ABuUratens Ha npeameT
TpexdasHble BbIxoAbl NpnBoaa PYHKLMOHNPOBAHUS.
nepemMeHHOro Toka He 3. ObpatuTbCs K ouUmnanbHOMy
OTperynMpoBaHsbil. NpeacTaBuUTENO UMM B KOMMaHWIO
3. NaHenb npuBoaa HencnpasHa. | Inovance.
4. Moaynb HeucrnpaseH.
Meperpes Err14 1. Cnuwkom Bbicokas 1. CHU3NTb OKpYXatoLLLyto
Moayns oKpyxatoLasa Temneparypa. Temnepartypy.
2. Bo3ayLwHbin punbTp 3a6uUT. 2. MoymncTnTb BO3OYLUHbIV
3. BEHTMNATOP NOBpPEXAEH. dunbTp.
4. Tepmuctop moayns 3. 3amMeHnTb NoBpPEXAEHHbIN
MOBPEXAEH. BEHTUNATOP.
5. Moaynb uHBepTepa 4. 3amMeHUTb NOBPEXAEHHbIN
MOBPEXAEH. TEPMUCTOP MOAYNS.
5. BameHnTb MOyNb MHBEpPTEpA.
C6owu BHeluHero Err15 1. Beoa BHewwHero C6pocuTb onepauuto.
o6opyaoBaHus HewucnpasHoro curHana 4vepes DI.
2. BBOA BHELLHErO HEVCMPABHOTO
curHana yepes BUpTYyarbHbIN
BBOA-KNEMMY.
C6ow cBs3m Err16 1. MnaBHbIN KOMNbIOTEP 1. MpoBepuTb Kabernb K rnaBHOMY
HeuncnpaseH. KOMMblOTEPY.
2. HeucnpaseH kabenb cBa3u. 2. MpoBepuTb kabernb CBA3MW.
3. F0-28 HacTtpoeH HenpaBunbHo. | 3. MNpaBunbHO HacTpouTb FO-28.
4. HenpaBunbHO yCTaHOBMNEHbI 4. lNpaBnnbHO YCTaHOBUTb
napameTpsbl cBsA3u B rpynne FD. napamMmeTpbl CBA3MW.
C6owu koHTakTopa | Err17 1. HencnpaBHbl naHenb npuBoga | 1. 3amMeHWUTb HEUCNpPaBHYO
N UCTOYHMK MUTaHKS. naHenb npusoga nnu 6rok
2. HencnpaBHbI KOHTAKTOP. nuTaHus.
2. 3amMeHnTb HencnpaBHbIN
KOHTaKTOp.
C6omn kKoHTponsA Err18 HewncnpasHa naHens npusoaa. 3aMeHUTb HencnpaBHYLO NaHerb
TOKa npueoaa.
HeBo3MOXHbI Err21 Mukpocxema SCIM3Y 3aMeHuTb rnaBHy NaHenb
YTeHue-3anuck ¢ noBpexaeHa. yrnpasneHus.
QCNn3y
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OnucaHve WHpoukaumsa | Bo3aMOXHbIE MPUYKHbI Mepbl Mo yCTpaHeEHUIO
HENCMPAaBHOCTH
AnnapatHas En22 1. MNpeBbILLIEHO HAMPSTKEHVE. 1. BbINOMHWTL COOTBETCTBYIOLLME
HENCTPaBHOCTL MPMBOOA 2. TpeBbiLLEH TOK. [OEVCTBYS NPy MPEBbILLIEHN
NepeMEHHOM Toka HanpsPKEeHVsI.
2. BbINOMHWTL COOTBETCTBYIOLLVIE
JOEVICTBYS NPV MPEBbILLIEH ToKka, Em22
BbI3bIBAETCS OLLIMOKOM
nepeHanPsPKeHs anmapaTHOM YacTu
Mpy BOMBELLIMHCTBE CITyMaEB.
Kopotkoe 3sambikaHe Ha | En23 KoporTkoe 3amMbikaHve OpuraTens Ha 3ameHnTb Kaberb v JpUraTeSTb.
3eMT0 3EeMITHO.
CymmapHoe Bpems En26 [HoctyHyTo 3a0aHHoe 3HaveHve Yoanumb 3anvck Npy MoMOLLM CoyHKLMN
paboTbl 4OCTUTHYTO CYMMAPHOIO BPEMEHN paloTh!. VHLMariv3aLym NapamMeTpoB.
3anaBaemvast En27 1. BBoa 3amaBaemol nornb3oBarterieM CBpocuTb orepaLmo.
Mors30BaTENieM OLLIMOKA owbkm 1 vepes DI
1 2. Beoa 3anaBaemoi nars3osareniemM
OLLMOKV 1 Yepes BUPTyarisHb I BBO-
KeMva.
3anaBaemvast En28 1. Beoa 3amaBaemol norb3oBaTerieM CBpocuTb orepaLmo.
Mors30BaTENeM OLLIMOKA oLwbkm 2 vepes DI
2 2. Beon 33naBaemon nors3osarerieM
OLLWOK 2 Yepes BUPTyarTbHbIV BBOL-
KieMva.
Jocimyro cymviapHoe | Em29 Hakanrneaemoe Bpems nogaum YaanuTb 3an1chb Mpy MOMOLLIM GOYHKLMN
BPEMs NoAaYM MTaHVs MVTaHVIs OCTUITIO 334a8HHOM 3HaYEHVs. | MHULIan3aLyv NapameTPOB.
[Motepst Harpyam En30 Harpyska oTkritoHaeTcs Bo Bpemst [poBEPUTL OTKIOYEHWE HarPY3K.
paboTb| NpvBoa.
IMoteps oopamHoicasan | En31 ObpamHasn caaze [ Hvke, Yem [MpoBepyTL CUHaN 0GpPaTHOM CBS3V C
¢ M0 Bo Bpemst paboThl HacTporika FA-26. ML vrm yeraHoBUTL FA-26 Ha Hy)HOoe
3HaveHve.
Owwibka novmnyriscHoro | Emd0 1. Crviukom GorsLLas Harpyaka Ui 1. CHV3UTL HarpyaKy 1 MPOBEPUTL
OfPaHVMEHVIS ToKA MPOM30LLLTIA OCTaHOBKA ABVIraTer . JOBvratess M 0dopyaoBaHve.
2. Pazviep npueoaa nepeveHHoro toka | 2. 3aMeHuUTb Ha Mprieos 00rbLLIEN
MareHsKAN, pasvepa.
Owwmbra nepexrtoqeHna | End1 VaveHeHre nepexrnoHeHa apurareni | BbinonHWTL nepexrntoHeHvie ApuraTerii
[JBvIraTers Bo Bpevst Yepes Knemmbl Npuy paboTe Nprsoada MOCrIe OCTaHOBK MPpUBOA
pabotb! MNepeMEHHOIO ToKA. MNePEMEHHONO ToKa.
lNeperpes opvrarens Ema45 1. OcriabrieHo coeayHervie kaber 1. MposepuTs coeayHeHvie kabers K
TeMrepPaTypHOM Jatimka TEeMMpepaTypPHOMY JAT4VIKY U YCTPaHUTL
2. Temneparypa OBvraTerisl CrMLLIKOM HEVICIPaBHOCTL
BblCOKast 2. YMEHBLITE HECYLLIHO HaCToTy W
MPEANPUHATL APYIVE MEPbI A
OXIIPKOEHVIS BEHTWIATOpA
C6oi nog/HEHHOMo En55 1. HevicnpaeHOCTL NOAHMHEHHOM 1. MNpoBepuTb KOO OLLMOKA
YCTPOICTBA B pexxume YCTPOICTBA NOAYYHEHHOMD YCTPOVICTBA U MePb
yrpaBneH/s YCTPaHEHMSA.
«maBHoe/MoOYMHEHHOE»
[MpesbilLeHa Harpyska En61 1. HemocrarouHbIn pasviep peavictopa 1. 3aveHnTb Ha GarnbLLIMIA PE3VCTOP
Ha OrOK TOPMOXKEHUSE TOPMOXEHMS TOPMOXKEHUS!
HevcripaeHocTs 6rioka En62 1. HevcnpaeHocTb Moy 1. OBpamvmecsi B Inovance 3a
TOPMOXEHMS TOPMOXEHMS TEXHUHECKON NMOMOLLISHO.
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10.4 CuMnNTOMBbI M ANArHOCTUKA

Cnepylowmne cMMnTOMbl MOTYT BO3HUKHYTb BO BPEMSI UCMOSb30BaHWS NpuBOAa NEPEMEHHOro
Toka. Mpy BOZHNMKHOBEHMMN 3TUX CUMNTOMOB HEOOXOAMMO NPOBECTM NPOCTON aHanmn3 Ha OCHoBe
cnegyoLlen Tabnuubl:

Ne | Cumntom Bo3MOXXHbIE MPUYNHBI Mepbl N0 yCcTpaHeHuto

1 HeT vHavkaLwm npuy Bkro4eHn | 1. HeT nogaqm nvraHvst Ha nprvsos 1. MpoBepuTb Nogaqy NUTaHV.
MATaHS. NEPEMEHHONO Toka Ui BXOOHas! 2. [poBepUTL HaMPSPKEHVE LLIVHB.

MOLLIHOCTL Ha MpvB0oa NnepemMeHHoro Toka | 3. MoBTopHO coeayHUTL 4 xuribl 1 28-
CILLIKOM H/3Kas1. XATBHbIE KabEr.

2. COoi pexxvMa NeEPEXIFoHEHS Mpu 4, OBpatTLCst KodmLmarnbHOMY
rogade NYTaHyist Ha NaHerb Mpysoda MPEOCTaBVTES IO W B KOMIMAHWIO
NEPEMEHHO TOKA. Inovance.

3. MocroBast BbINpsaMUTESTbHas Cxema

HevicrpaBHa.

4. TaHerb YNpaBneHus Ui pabodas

MaHers HevicrpaBHa.

5. HevicipaeeH kaberb, coeayHsHoLLIA

MaHemNb YIPaBneHyist, NaHerb NMpYBoaA U

pabo4yto naHerb.

2 [Mpw BITHOHEHN MTAHKA HA 1. Trnoxoi KoHTaKT Kaberst Mexay 1. ToBTOPHO COgaMHTL 4 Kbl 1 28-
MaHerm MosIRIAETCS 3armch MaHerTbHo MPVBOLA M MaHENHH0 HAMbHbIE KaOEr.

«HC» VIPABIEHS, 2. O0pamTECs K ogmLyarnisHoMy
2. MNoBpeXxaeHs! KOMIMOHEHTLI MaHer MPEACTABUTESHO WA B KOMIMaHWIO
VIPaBMeHus!. Inovance.
3. Kopotkoe 3amblikaHve Ha 3emrio
[JBUraTens U kabens apurarers.
4. CnviLLIKOM HM3KOe MoJaBaeMoe
MTaHVE Ha NPVYBOL NEPEMEHHOND TOKA.

3 [y BKIHOHEH MATAHKA Ha 1. Kopotkoe 3ambikaHvie Ha 3eMrito 1. MpoBepuTL M3OALWKO ABMraTENA N
MaHerm MosiRseTCH 3armch JOB/raTENd Ui kabend ABuraTersi. BbIXQOHOM Kaberst MEroMMETPOM.
«Er23». 2. [NoBpexxaeH NpyBoa NepeMeHHo 2. OBpamTecs Kk ocprumarisHoMy

TOKA. MPEACTABUTESTHO U B KOMIMaHVIO
Inovance.

4 [y BKIHOHEH MATAHKA Ha 1. MNoBpeXkaeH BeHMNATOP OXNekaeHUs | 1. 3ameHUTb NoBpeaeHHbIN
[Oycrree MpYBoaa NEPEMEHHOMD | I 3aTOPMOKEHHB I POTOP. BEHTWISATOP.

TOKA HET 3anmey, ooHako nocne | 2. KopoTkoe 3ambikaHve Kabers KneMvibl - | 2. YCTpaHTL BHELLIHKOK HEVICTIPABHOCTD.
3anycka Ha aycrree BHELLIHETO YIpaBreHns

nosierseTcs 3anmcs «HC» 1

MpvBoa Cpasy

OCTaHaBIBAETCS,

5 Yacro noserseTcs oumbrka 1. Hactpoiika HecyLLey YacToThl 1. CHyauTL HecyLLyto vacToty (FO-15).

Emr14 (neperpes Momyrs) CIMILLIKOM 38BbILLIEHA. 2.3aMEHUTL BEHTUISITOP 1 MOYCTUTL
2. ToBpeKaEH BEHTWIATOP OXIEdKAEH/ST | BO3OYLLHbIN oM.
W 380MT BO3YLLIHBIA OUIBTP. 3. OBpamTLCs K odmLIANEHOMY
3. MNoepexxaeHs! KOMMOHEHTLI BHYTPM MPEACTABUTESTHO U B KOMIMaHVIO
NpVBOZA NEPEMEHHOM Toka (TErroBoi Inovance.
GIOK COMPSPKEHVIS T MPOHEE).
6 [pvratent He BpalgeTtcsinocrne | 1. Mpoeepub ABvraTers 1 Kkaberb K 1. [NpoBepUTL COCTOSHYIE Kaberns Mexxay

BKIHOMEHMS MPVBOZA
nepemMeHHOIO ToKa.

OB/TATENTHO.
2. HenpaBursHO YCTaHORMEH |
napamMeTpbl ABUrarerisi.

3. INroxow KoHTaKT Kaberns Mexay
MaHemNbLH0 MPYBOAA M MaHENHH0

YTPaBIEHsI.
4. HevicripasHa naHers Npysoa.

MPYBOOOM NEpEMEHHOO Toka U
OB/raternem.

2. 3avMeH b ABvraTers Wi CTPaBATL
MEXaH/MHECK/E MOBPEXKOEHMS.

3. MposepyTs 1 3aHOBO YCTaHOBATL
napameTpb! ABUraTerisi.
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"maea 10. O6cnyxmMBaHWe 1 ycTpaHeHne Henonagok

Ne | CumnTom Bo3amMoXXHble MPUYUNHBI Mepbl N0 ycTpaHeHuo

7 Knemmsbl umdposBoro 1. HenpaBunbHO yCTaHOBMEHbI 1. MpoBepuTb 1 yCTaHOBUTb
BXOAa HENCMPaBHbI. COOTBETCTBYIOLLME NapameTpsbl. napameTpsbl rpynnsl F4 cHoBa.

2. HenpaBunbHbIV BHELLUHWI 2. MNoBTOpHO coeanHUTL Kabenu

curHan. BHELLHEero curHana.

3. Ocnabna nepemblyka MexXay 3. MNoBTOpPHO NOATBEPANUTL

paboueit naHenbto 1 +24B. nepemblyky Mexay padodyen

4. HencnpasHa naHesnb naHenbio 1 +24B.

yrnpasneHus. 4. O6paTnTbCs K odulmnansHomy
npeacTaBUTENO UM B KOMMNAHMIO
Inovance.

9 YacTo nosiBnseTcs 1. HenpaBunbHO yCTaHOBMEHbI 1. YcTaHoBWTbL NapameTpsbl
owwbka «[leperpyska no napameTpbl gBuraTens. ABuratens n CHOBa BbIMOJTHNTb
TOoKy» u «[lleperpyska rno 2. HecooTtBeTcTBYIOLLEE BPEMS aBTOHACTPOWKY ABUraTens.
HanpsXXeHuo» oT yCKOpeHus/3ameaneHus. 2. YCTaHOBUTb NpaBuUIbHOE
npusoaa nepemeHHoro 3. Konebanusa Harpysku. BpEMS yCKOpeHusi/3ameaneHus.
TOKa. 3. ObpatuTbCs K ouUmnanbHOMy

npeacTaBUTENO UM B KOMMNAHMIO
Inovance.

10 | MNpwn nogaye nutaHusa unu | NporpamMmHbIA NYCKOBON 1. NpoBepuTb, He ocnabnex nu
3anycke nosBnseTcs KOHTaKTOp He 3aKpblT. kabernb KoHTaKTopa.
owmnbka Err17. 2.MNpoBepuTb KOHTAKTOp Ha

npeamMeT PyHKLMOHMPOBAHUS.
3. NpoBepunTb NPaBUIILHOCTb
nogaym 24 B Ha KOHTaKTOP.
4. O6paTnTbCa K ouLnansHOMy
NpeacTaBuUTENO NN B KOMMaHWIO
Inovance.

11 | MNpwn nogaye nuTaHus MoBpexaeHbl cooTBETCTBYOWMNE | 3aMEeHUTb NaHenb ynpasneHus.

noaBnAeTca M306pa>|<eH ne

886888

KOMMNOHEHTbI Ha NaHenn
ynpasieHu4.
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PyKOBOACTBO NO 3Kcniyataumm aBa 10. OBcnyxMBaHWe N yCTpaHeHe Henonagok

FapaHTUNHBLIN TanoH

WHdopmauna o | Agpec:
3aKasuuke

HasBaHne komMnaHuu: KoHTakTHOE nuuo:

MoyTOoBbIV MHAEKC:

TenedoH nnNu aNeKTPOHHbIN
agpec:

WHpopmauma o | Mogenb npoaykTa:

npoaykTe
CepuitHbi HOMep (NPUNOXUTB):
HassaHue koMnaHun, NocTasuBLLEN BaM U3aenve
Onwucanwve
HencnpaBHOCTH
(Hanpumep,

Ko4 OLwmnbKM)

MepcoHan no TexobCcnyXnBaHUO N PEMOHTY:
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CHAMM NETKO!

* NIOCTABKM -
KOMMPECCOPOB, CUCTEM NMOArOTOBKU CKATOIO BO3AYXA, SNIEKTPOCTAHLMNA, E W, E
CTPOUTESIbHOrO OBOPY/AOBAHUSA, FEHEPATOPOB A30TA, BOAOPOAA, KUC/TOPOAA, —
Y APYIrOro OBOPYAOBAHMSA ANS BAWENO BU3HECA

« CNEUNPOEKTbI, MOAYJIbHbIE KOMMNPECCOPHbBIE CTAHUWN .

* MYCKOHAJTAAOYHBIE PABOTbI, CEPBUCHOE OBCJTYXUBAHME, E Ld O
PEMOHT, 3ANYACTUN N PACXOAHbIE MATEPUAIDbI

APEHIA KOMMPECCOPOB I

OT 140 65 M/MUH - ()
HOBASA YCIIYTA EEH &)

NOAMEHHbIN KOMIMPECCOP T_ Wi"-!v@ I_r@<>

HA BPEMAl PEMOHTA
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