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BBepgeHune

Bnarogapvm Bac 3a npnobpeteHune npeobpasoBartens YactoTel cepum NCI.
Mepen HavanoMm paboTbl BHUMATESIbHO M3y4uTe HacTosilee PyKOBOACTBO.
HapylueHne ykasaHHbIX B pykoBoacTBe TpeboBaHWI aKkchnyaTaumy MOXeT
NPUBECTU K BO3HUKHOBEHWIO HEUCMPABHOCTEN, OTKa30B, COKPALLEHMIO Cpoka
aKcnnyartaumm obopyaoBaHUS UK Aaxe K HAHECEHWIO TPaBM.

YcTaHOBKY W BBOA B 3KCMnyaTauuio Bcerga cregyeT MnaHupoBaTb U
BbIMOSHSTb B COOTBETCTBUM C MECTHbIMU 3aKkoHamu U Hopmamu. INSTART He
npuHUMaeT Ha cebsi HMKaknx 0bs3aTenbCTB B Crlydae HapyLUeHWI MECTHOro
3akoHoAaTeNbLCTBa U/Mnn Apyrmx Hopm 1 npasun. Kpome Toro, npeHebpexeHne
HOPMAaTMBHbIMW JOKYMEHTaM1 MOXET CTaTb NPUYMHON Henornagok NpMBoAa, Ha
KOTOpbIE HE PacnpOCTPaHSIETCS rapaHTUs U3rOTOBUTENS.

B cnyyae HeobGXogMMOCTW  KOHCymnbTauuu MO WCMOJSIb30OBaHUIO
npeobpasoBaTtensi 4acTtoTbl UMW CEPBUCHOMY OOBCIYXMBaAHUIO YCTPONCTB
obpatutechb B TexHu4eckyto nogaepxxky OO0 «MHcTapT».

Mpn BBOAE B 9KCNyaTaLmio BbIMOMHUTL Crieaytolune AeicTBUS:
BbINOMHWTL Npuemky 1 oCcMOTp:
- LlenocTHOCTb M3aenmMsi n KOMMINEKTHOCTb COTMacHO NacropTy.

- CoOoTBEeTCTBYET I HOMMHAmNbHOE 3HaYeHWe, yka3aHHOEe Ha 3aBOACKOW
Tabnuuke, 3Ha4YeHUI0, yka3aHHOMY B BalLeM 3aKase.

MpoBepuTb COOTBETCTBME CETEBOIO MUTAHUSI 1 HOMUHAIBHBIX NapamMeTpoB
aneKTpoABMraTens AnanasoHy HanpshKeHWs CUIIOBOTO NUTaHUS.

BbINOMNHWTL YCTAHOBKY M MOAKMOYEHWE B COOTBETCTBUU C TPebOOBaHUSMU,
yKa3aHHbIMM B rnaBe 3 HacTOosILLEro pykoBOACTBa.

BbINONHWTL NapameTpypoBaHMe B COOTBETCTBUM C TEXHONOMMYECKUMU
YCroBUSIMU.

B cnyyae BbISIBNIEHWSI HapyLleHUsi OOHOMO M3 MNYHKTOB HeMEeANeHHO
CBSDKMTECH C Npon3BoauTenem unv Balumm nocraBLymKoM.

MpounsBogutens octaBnsieT 3a cobOM MNpaBO M3MEHSATb TEXHUYECKME,
nporpamMmmHble NapameTpbl U YCMOBUS MCMONb30BaHMs 0GopynoBaHus 6e3
npenBapuUTenbHOro yseaoMIeHuns.

MarotoButens: OO0 «MHcTapT»
r. CaHkT-MNeTepbypr, npocnekT BonbLueBukos, Aom 52, kopn. 9, Ten. 8 800 222-00-21
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Maga 1. O6wmre Mepbl NPEefOCTOPOXKHOCTHU

B 0TBETCTBEHHOCTb MOJIL30BaTENSI BXOAWUT NPOYTEHUE U MOHMMaHWe BCexX
WHCTPYKUMIA B AaHHOM PYKOBOACTBE BMMOTb A0 YCTAHOBKW, MCMOSIb30BaHUS
unm obcnyxmBaHusi npeobpasoBaTtefin  YacToTbl; cflegoBaTh  Npasuniam
anekTpobGe3onacHoOCTK,  BKMOYas  UCMOMb3OBaHME  COOTBETCTBYHOLLEIO
3awunTHOro obopyaoBaHUst U NoryYeHne HeoOXOOMMbIX KOHCymnbTauuii nepes
MCMNoJIb30BaHMEM 3TOro 060pyA0BaHMS CNOCOBOM, OTIIMYHBIM OT OMNMUCAHHOTO B
[JaHHOM pyKOBOACTBe.

B pykoBoACTBE MCMONb3YHOTCS CReayoLLIME CUMBOSIbI:

BHumaHume!
[aHHbIn  cMMBOM  UCMOMb3yeTCs B PYKOBOACTBE, YTOObI
npvBneYb BHYMaHWE Monb3oBaTens K HEOOXOAMMOCTM MPOSIBNSATH
ocoboe BHMMaHWe NMpu MOHTaxe, SKChnryaraumm u obcnyxmeaHum

obopyaoBaHus.

OnacHocTb!
HecobntoaeHne Tpe6GoBaHWiA NP BbIMONIHEHWN AaHHOW onepauum
MOXET MPUBECTU K TSHXKKMM TpaBMaM v neTasibHbIM NOCHEeACTBUSIM.

3ameyaHue
YKasblBaeT Ha BaxkHY0 MHpopMaLmto, NpeHebpexeHne KoTopoi
MOXET NPUBECTU K NOBPEXAEHUIO 060pyAOBaHUS.

1.1 Mepbl NpeaAoOCTOPOXKHOCTU
O6wue mepbl NPEAOCTOPOXKHOCTU

. [lo Havyana npYMeHeHnsi BHUMaTeNbHO 03HAKOMbTECH C
HaCTOSILLIeN MHCTPYKLMEN.

. K pabote o yctaHoBke 1 aKkcnsyaTaumm npeobpasosarens
[OIMKeH JoMycKaTbCs TONbKO KBANMAPMLIMPOBAHHbIA 1 0ByYEHHbI
nepcoHarn.

. Ybeanutecb B TOM, 4YTO MapameTpbl NpeobpasoBaTens
COOTBETCTBYIOT NMapaMeTpam 3NIeKTpoaABUraTens.

. Mocrne noaKMYeHUs1 MecTa CUSOBbIX COeaVHEHWI
TpebyeTcsi 3aM3onmpoBaThb.

. Mpy BLIMOMHEHUN PEMOHTHBLIX U NPOCUMAKTUYECKUX
paboT npeobGpasoBaTeflb AOMKEH OblTb OTKMKOYEH OT CETU U
anekTpoaBuraTens.

. He nogkntoyante ceTb k knemmam U, V n W. 310 MoxeT
NPUBECTM K NOBPEXAEHNIO NPeobpasoBaTeris YacToThl.

. MpeobpasoBaTernb YacTOTbl HE MOXET ObITb UCNONBL30BaH
KaK pazbeavHUTENb Lieny Ui U30NUPYHLLEE YCTPONCTBO.

. He ponyckaeTcs nonagaxHve Brarv BHYTPb
npeobpasoBaTens YacToTbl.
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. He ycraHaBmmBanTe KoHAEHCATOpbl Ans MNOBblLUEHUS
K0o3chuUMEeHTa MOLLHOCTM 3neKTpoaBUraTens unM BapucTop Ans
MonHuesawmTbl Ha Bbixogde MNY. B npotusHoM cnyyae MY moxet
YWTU B OLLMOKY MO TOKOBOW Neperpyske unv gaxe BbIUTU U3 CTPOSI.

MpenynpexpeHue 06 onacHocTH

. [lo Tex nop, Noka CTOYHMK MUTaHWS MOAKIOYEH (BKTHoYas
cnyyau, korga MY B COCTOSHMM OLIMOKM UMW HaxoauTCs B pexume
OXUOaHWUS KOMaHfpl), BXOAHbIE U BbIXOAHblE TOKOBEAyLUME LLUMHbI
Haxo4ATCA noa HanpsPkeHnem.

. Ecnu MY noakntoyeH K CeT UM UCTOYHUKY NepeMeHHOro
TOKa, NUTaHWe Ha ABUraTeslb MOXeT OblTb MOAAHO B NIOOOV MOMEHT.
HenpeaHamepeHHbIN Nyck BO BpeMsi HAaCTPOWKM, 06CIYKMBaHUS UK
PEMOHTHBIX paboT MOXET MPUBECTU K TSHXKKAM TpaBMaM W fieTanbHbIM
NoCreACTBUSIM.

. B MY yctaHoBneHbl KOHAEHCATOPbl, KOTOPble OCTaloTCsA
3apsPKEHHBbIMY eLLe HEKOTOPOE BpeMs MOocne OTKIMHYEHUS NUTaHNS.
[MoaTomy Heo6x0AMMO BbKAATE HE MEHee 5 MUHYT nepej Havarnom
obcnyxnBaHMsa BO nsbexaHve yaapa anekTpu4eckMM TOKOM.

KOpOTKoe 3aMblKaHue

crnyyae cepbesHOW Neperpy3kM U MOSIBNIEHUS KOPOTKOrO
3amblkaHus, pabota npeobpasoBaTtens 4acToTbl AOMMkHA ObITb
HemenieHHO npekpalleHa. [Nocrneyowmin BBOA B 3KCMnyaTaumio
OCYLLECTBMSETCS TONbKO Nnocne cobnoaeHns TpeboaHuii (rnaea 8).

3asemneHue

B oTBeTcTBEHHOCTb Mofb3oBaTens (MMM crneuvanucTa,
3aHMMalOLLMMCA  MOHTaXoM UK nogknoveHnem [MY)  Bxoaut
NMOAKIIOYEHNE  3a3eMsieHUst B COOTBETCTBUM C  MECTHbIMM
cTaHgapTaMm anekTpo6e3onacHoOCTy.

1.2 O6wue TpeboBaHUA

[lns oBecrieueHuns HaaexHoM 1 GesonacHom paboTsbl yCTPONCTEA,
= | HeobxoaAnMMO UCNOMNb30BaTL AONOMNHUTENBHOE 060PYaOBaHME.

— Moppo6Hee cm. rmasa 3.2 1 3.3 HaCTOSILLEro PYKOBOACTBA.
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MpodmnakTnyeckoe obenyxmBaHue

KpaliHe BaxHO BbIMONHATL Npodunaktnyeckoe obcnyxvBaHne
N perynspHble MpoBepkn npeobpa3oBarens 4acToTbl, B KOTOpPOe
BXOAMT O4UCTKA, PerynsipHbIi KOHTPOMb ¥ 3aMeHa U3HaLLVMBaeMbIX
netanein. logpobHee cM Ha caiTte ([lepeyeHb paboT no nnaHoBoMY
U TexHMYeckoMy 06cnyxmBaHuUo NpeobpasoBarenei 4acToTbl)

Pab6oTa Ha YacToTe HMXe U Bbllle HOMUHaNbHOMN

Ecnmn B TEXHONOMMYECcKoM npoLecce BO3MOXHa NpoAdosnkuTesibHasa
paboTa anekTpoaBuUratens Ha Hu3kux obopotax, To Heobxoaumo
MCnonb30BaTh [AOMNOMHUTENBHOE OXMaXAeHWe 3MneKTpoaBuraTens
UK UCToNb30BaHWe aneKTpoaBuraTens, agantmposaHHoro ans MY.
Ecnun Heobxoavma paboTa Bbllle HOMUHASBHON CKOPOCTU, MPUMUTE
BO BHVMMaHWe TpeboBaHWs 3aBoaa-13roToBUTESS SMeKTpoaBUraTens.

Bu6paums MexaHU4YeCKoro ycTpomcTBea

OnekTpoaBuratenb Ha HEKOTOPOM Auana3oHe YacToT MOXET
BOWTN MEXaHUYECKUIA PE30HAHC, YTO CTAHET MPUYMHON MOBbILLEHHOTO
wyma v Bubpaumin. C uenblo un3bexaHus daHHoro addekra,
HeobXoAMMO YCTaHOBWTb AnanasoH MPOMNyCKaHUS PE30HaHCHbBIX
4acToT C MOMOLBI0  PYHKUMM  CKa4YKoOOpa3HOW MnepecTponkv
BbIXOZHOW YacTOThbl.

Pa6oTta c YKPM

>

MpumeHeHne YKPM coBmecTHO ¢ npeobpasoBaTtenem 4acToTbl
Beﬂ,éT K MMMNYyTNbCHbIM Kone6aHusm B ANEeKTpUYEeCKnUX cucrtemax.
[MpeobpasoBaTtens 4acTOTbl B 3TOM Crlyvae Bbl3blBaeT yBENMYeHue
TOKa PE30HAHCHOW rapMOHUKW, a Takke yXyAleHVWe MuUTatoLLlero
HanpsKEHWs!, YTO MOXET NPUBECTU K c6osim B paboTe obopyaoBaHus
1 Jaxe BbIXOy U3 CTPOSL.

B cBs3n c 3TMM HeobxooMMO npedycMoTpeTb Ans 3aluThl
MY  npumeHeHue cneumanbHbiX (OUNBTPYIOWNX) PeaKTopoB
unu gpoccenent 3awmMTHbIX (MBO Apyroro  AOMOMHUTENBLHOrO
06opyaoBaHus, pekoMeHaoBaHHOTO npousBoanTenem YKPM).
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1.3 YTunusauusa

B coctaBe marepuanoB, npumeHsieMbiX B npeobpasoBaTensix
yactotbl «WHCTapT», HEe COAEPXWUTCA BELLECTB, KOTOPble MOryT
okasaTb BpeHOe BO3JECTBME Ha OKPY>KatoLLYyO cpefy B mpoLecce v
rnocrie 3aBepLUeHNs SKCryaTaumn usdenvs. B coctase matepuarnos,
NpYMeHsieMbIX B U3OeMK1, He CoaepXaTcs AparoleHHble MeTansb
B KONMMYecTBax, NpuUrogHbIX Ans cgadvuv. ocrne oKoH4YaHWsi cpoka
cnyx6bl MY nogBepraeTcst MeponpuATUSM Mo MOATOTOBKE U OTNpaBKe
Ha YTUNM3auMl0 B COOTBETCTBUM C HOPMATUBHO- TEXHUYECKUMM
[OKYMEHTaMU, MPUHSATBIMU B 3KCMMyaTUPYHOLLE opraHMsauun no
yTUNM3aUMM NNAcTVKa, YepHbIX, LBETHBIX METasNOB U 3NIEKTPOHHbBIX
KOMTMOHEHTOB.

ObGopynoBaHue, cofepxallee 3SMeKTPUYECKME KOMIMOHEHTHI,
Henb3si yTUNM3MpoBaTb BMecTe C ObiToBbiMM oTXodamu. OHo
[OOIDKHO BbITb YTUNM3NPOBAHO OTAENBLHO B COOTBETCTBUM C MECTHbLIM
[OeViCTBYIOLMM Ha AaHHbIA MOMEHT 3aKOHOOATEeNbCTBOM.

1.4 YcnoBus XpaHeHUs1 U TPAHCNOPTUPOBaHUA

Mpnbopbl TpaHCNOPTUPYIOTCS B 3aKpbITOM TpaHcropTte no6oro

. Buga. KpenneHwe Tapbl B TPaHCMOPTHbIX CPeACTBax [AOMKHO

NpPOu3BOAUTBECA  COMMAcHO  MpaBuiiaMm, [eNCTBYIOWMX — BuAax
TpaHcrnopTa.

YcroBus  TPaHCMOPTUPOBaHWSA  JOMKHbI  COOTBETCTBOBATb
ycrnosuam 5 no FOCT 15150 — 69 npu TemnepaType OKpy»atoLlero
Bo3gyxa - 25...+ 55 °C ¢ cobniogeHneM Mep 3aluTbl OT YAAPOB U
BUOpaLmi.

Mpv onUTEnBLHOM XpaHeHM HeoBX0AMMO YUWTLIBaTL CriedytoLve
TpeboBaHUs:

XpaHuTtb npeobpasoBaTerib YacTOTbl B OPUMMHANBHOM YNaKoBKe.
YCroBusi XxpaHeHus B Tape Ha ckrafe u3rotoButensi u notpeburens
OOMmKHblI cooTBeTcTBoBaTh ycroBusam 1 mo FOCT 15150-69. B
BO3[lyXxe He [OIMKHbl MPUCYTCTBOBATb arpeccuBHblE MNpUMECH,
TemnepaTypa xpaHeHus - 20...+ 60 °C.

Ecnn temnepaTypa anutensHoro xpaHeHus Hwke 0 °C, nepepf
BBOZIOM B 3KCMnyaTauuo HeobxoaMmo NomecTuTb 06opyaoBaHve B
cyxoe nometleHue ¢ Temneparypon + 10...+ 25 °C Ha cpok He MeHee
4 yacos.
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MaBa 2. O6wasn nidopmaumsa o cepumn NCI

[MpeobpazosaTternb YactoTbl cepun NCI npeactaBnsieT cobor ontumarnsHoe
UMGpPOBOE  pelleHve ANns  ynpaBneHusi TpexdasHbIMU - aCUHXPOHHbLIMU
3MeKTpoaBMraTeNnsiMU C KOPOTKO3aMKHYTbIM POTOPOM WIIM  CUHXPOHHBIMU
3MeKTpoABMraTeNsMU C NOCTOSAHHBIMW MarHUTaMn Npu BXOAHOM HanpshxkeHun
230 B nrm 400 B (3aBucut ot mogenu). Npeobpasosartenu yactotel cepun NCI
MCMNOSb3YIOTCS B LUIMPOKOM CMEKTPe NPOMbILLNEHHbIX MPUMEHEHUIA, B cUcTemax
BEHTUMSALMM N HACOCHbIX arperaTax.

2.1 MpuHUMN ycTponcTBa npeobpa3oBaTtens YactoTbl cepum NCI

NCI npepncrtaBnser cobon cepuo  npeobpasoBaTtenent  4acToThl,
Mcnosb3yembIxX ANs ynpasrieHWs arekTpoasuraTenieM nepeMeHHoro toka. Ha
pucyHke 2.1 npuBeaeHa npuMHUMNuanbHas 3neKkTpuyeckas cxema TpexdgasHoro
MY. Bbinpsmutens npeobpasyer TpexcasHoe nepeMeHHoe HanpspkeHue B
NOCTOSAHHOE. 'pynna 3neKTpoNMTUYECKUX KOHAEHCATOPOB 3BEHA MOCTOSIHHOIO
TOKa CTabunmampyroT NoCTosiHHoe HanpsbkeHve. Mpu nomolwm IGBT-moaynen
NOCTOSHHOE HamnpskeHue npeobpasyeTcs B nepemenHoe. Cepusi NCI umeet
BCTPOEHHbIN TOPMO3HOW MOAYIb.

Topmo3HoW pesucTop

Buinpamurens  LLyHr Kackap IGBT-mopyneit
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’ Cucrema ynpasnenus M4 ‘

PucyHok 2.1 - lNpuHyunuanbHas anekmpuyeckasi cxema 0515 mpexgasHbix
modeneli NCI

2.2 HomeHknaTtypa usgenumn

Heobxoaymo npoBepuTb YCTPOMCTBO [0 MPUMEHEHUSI Ha npeaMeT
OTCYTCTBMWSI BHELLHUX MOBPEXOEHWI U COOTBETCTBUSA 0603HaueHus MY 3akasy.
Hapnvce Ha nacnopTHon Tabnuyke: Hanpumep, NCI-G0.4-2B.
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PucyHok 2.2 — lMacriopmHasi mabnuyka M4

NCI-GX/PY-UB+ =

8

Cepus

Pexum G — o6LLEeNpOMBbILLIIEHHBIA®

MowHocTb an.gsuratens (kBT) onst obLuenpombiLLieHHoro peskxuma (G)
Pexum P — HacocHbI ™

MowHocTb an.asuratens (KBT) Ans HacocHoro pexvima (P)
HomuHaneHoe HanpskeHue:

1: Bxog 1~230 (220) B, 50/60 I'y; Beixog 1~230 (220) B
2:Bxopa 1~230 (220) B, 50/60 'y; Bixog 3~230 (220) B

4: Bxop 3~400 (380) B, 50/60 I'y; BbIxog 3~400 (380) B

7. B — BcTpoeHHbIi TOpMO3HOM MOy Ib

8. [ononHuTenbHble Onuun:

C3C - pononHuTenbHoe NoKpbITUE NaKkoM;

KMI-I - 3awutHoe nokpbITUE ninaT KoMnayHa0oM;

SM - paboTa C CMHXPOHHbLIMW ABUTaTENSIMY;

WIMP — nHovBmnayansHOe NPOeKTHOE peLleHre.

oarwN~

*O6WwenpoMmbILLNeHHbI pexum (G)

Wcnonb3yeTcsi ¢ Harpyskoih C MOCTOSIHHBIM BpaLLalowymM MOMEHTOM. B aTom criyyae BenuumHa
BPALLAOLLEro MOMEHTa, HeoBXOAMMOro Ans MpUBEAEHUS B [EUCTBUE Kakoro-nnbo MexaHusma,
MOCTOsIHHA HE3aBWCKMMO OT CKOPOCTM BpalleHus. MMprMepoM Takoro pexxuma paboTbl MOryT CIyXUTb
KOHBEVEpbI, AKCTPYAEpb!, KOMMPECCOPbI, CKBAXVHHbIE HACOChI.

**HacocHbi1 pexum (P)

Vcnonb3yercs ¢ Harpy3Kkoil C NepeMeHHbIM BPaLLaoLLMM MOMEHTOM. 3TOT MOMEHT UMEET OTHOLLEHNe
K Harpyskam, 4ns KoTopbIX TpeﬁyeTcn HU3KUIA spama}omwﬁ MOMEHT Npu HW3KOW YacToTe BpalleHunsa, a npu
YBENMYEHUM CKOPOCTU BpaLLeHns TpebyeTtcs Gonee BbICOKAIM BpaLLAOLLMIA MOMEHT. TUMMYHLIM NPYMEpPOM
TaKoro pexuma siBRsTCS HACOChI (HACOCHI C BLICOKUM NYCKOBLIM MOMEHTOM HeoBX0anMO noadupats no
06LL|EI'IpOMbILIJJ'IeH HOMY pexumy (G); K Takum HacoCcamMm MOXHO OTHECTU CKBaXXMHHble HAaCcOCbl, HACOCbI ANnsA
nepekayki BASKUX XUOKOCTEN, BakyyMHbIE HAacoChl).
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2.3 MogenbHbI psa U HOMUHaNbHbIE NapamMeTpbl

Tabnuua 2.1 — MogenbHbI psaa 1 HoMUHanbHble napameTpbl cepum NCI

Mogenb BxogHou Tok, A BbixogHou Tok, A MowHocTb, KBT
Bxoa: 1 . 198-253 B (+ 5 % He 6onee 20 mc), Bbixoa: 1 ¢. 198-253 B (+ 5 % He
6onee 20 mc)
NCI-G0.4-1B 54 3.0 04
NCI-G0.55-1B 7.0 4.0 0.55
NCI-G0.75-1B 82 7.0 0.75
NCI-G1.5-1B 14.0 9.6 15
NCI-G2.2-1B 23.0 17.0 22
NCI-G4.0-1B 28.0 25.0 4.0
NCI-G5.5-1B 34.0 30.0 55
Bxoa: 1 ¢b. 198-253 B (+ 5 % He Gonee 20 mc), Bbixoa: 3 ¢. 198-253 B (+ 5% He
6onee 20 mc)
NCI-G0.4-2B 54 23 04
NCI-G0.75-2B 8.2 4.0 0.75
NCI-G1.5-2B 14 7.0 1.5
NCI-G2.2-2B 23 9.6 22
NCI-G4.0-2B 40.0 17.0 4.0
NCI-G5.5-2B 60.0 25.0 55
NCI-G7.5-2B 75.0 320 75
Bxopa: 3 ¢. 342-440 B (+ 5 % He Gonee 20 mc), Bbixoa: 3 d. 342-440 B (£ 5 % He
6onee 20 mc)
NCI-G0.4/P0.75-4B 1.8/3.4 1.02.1 0.4/0.75
NCI-G0.75/P1.5-4B 3.4/5.0 2.1/3.8 0.75/1.5
NCI-G1.5/P2.2-4B 5.0/5.8 3.8/5.1 1.5/2.2
NCI-G2.2/P4.0-4B 5.8/10.5 5.1/9.0 2.214.0
NCI-G4.0/5.5-4B 10.5/14.6 9.0/13.0 4.0/5.5
NCI-G5.5/P7.5-4B 14.6/20.5 13.0/17.0 5.5/7.5
NCI-G7.5/P11-4B 20.5/26.0 17.0/25.0 7.5/11.0
NCI-G11/P15-4B 26.0/35.0 25.0/32.0 11.0/15.0
NCI-G15/P18.5-4B 35.0/38.5 32.0/37.0 15.0/18.5
NCI-G18.5/P22-4B 38.5/46.5 37.0/45.0 18.5/22.0
NCI-G22/P30-4B 46.5/62 45/62 45/60
NCI-G30-4B 30 62 60
NCI-G37-4B 37 76 75
NCI-G45-4B 45 92 90

10
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2.4 CoBMeCTMMOCTb C 3rieKTpoaBurarenem

CtaHpapTHbi anektpogsuratens ans cepum NCI — 370 4-XNOMOCHbIN
ACMHXPOHHbIV 3NeKTpoABUraTenb ¢ KOPOTKO3aMKHYTbIM poTopoM. B kavecTse
onuMKn Takke eCTb BO3MOXHOCTb MCMONb30BaHNS CUHXPOHHOMO ABWUraTens c
NOCTOSIHHBIMK MarHuTamu. MY noabrpaeTca B COOTBETCTBUN C HOMUHATBbHBIM

TOKOM 3arieKkTpoasurarena.

HomuHanbHbIN
npeBblWaTh BbIXOAHOW TOK Npeobpa3oBaTens 4acToThbl.
[onyckaeTcs paboTa ¢ HECKONBLKUMU 3N1eKTPOABUraTensimMum,

TOK aneKkTpoaBuratens He AOJXKeH

UMerwmmMn ognHakoBble TeXHU4eCKune XapakTte pUCTUKU. B atom
cny4ae nonﬁop ocyuiecTBnsieTcA No CyMMe HOMWHalbHbIX

TOKOB C 20%-HbIM 3anacoMm:

L=, +1_+ - +1 )12

2.5 TexHUYecKMe XxapakTepucTmuku

Tabnuua 2.2 — TexHnYeckve xapaKTepucTUkn NpeobpasoBatenei 4acToTbl

cepun NCI

Moka3aTtenb

3HaueHue

OCHOBHbIe napameTpbl

OwnanasoH Hanps>keHua n
4YacCToTbl Ha BXoae

1~198-253 B (+5 % He Gonee 20 mc), 50/60 'y + 2 %
3 ~ 342-440 B (+5 % He 6onee 20 mc), 50/60 My + 2 %

[nana3oH HanpspkeHns n
4YacCTOTbl Ha BbIXoAde

1~ 0-Usx, 0-599 'y
3~ 0-UBx, 0-599 'y

[vanasoH MoLLHoCcTEN

0.4 ~45.0kBr

Twn nogkno4aeMoro
anekTpoaBuUraTens

OpHodasHbIi aCUHXPOHHBIV ¢ K3P

TpexdasHblii aCUHXPOHHbIN ¢ K3P

CUHXPOHHbIN ABUraTenb C MOCTOAHHLIMU MarHUTamMm
(onums)

MeToab! ynpasneHust

CkansipHbIn
BeKTOpHBbIN C pa3oMKHYTbIM KOHTYPOM (6e34aT4MKOBbIN
SVC)

Meperpy3oyHas cnocobHoCTb
(He vawe 1 pa3a B 10 MUH)

G: 150 % OT HOMMHanbLHOro Toka B TedeHue 60 c;

180 % OT HOMWHarbLHOrO Toka B TeveHue 3 ¢

P: 120 % oT HoMuHarnbHoro Toka B TedeHue 60 c; 150 %
OT HOMWHAsBLHOIO TOKa B Te4eHne 3 ¢

Hecywas vactoTa

1-15 klU; Hecywas yacTtoTa MOXeT aBTOMaTUYecKM
perynupoBaTtbCs B 3aBMCUMOCTW OT OCOBEHHOCTel
Harpysku

MyckoBoW MOMEHT

0,5 Mi: 150 % (VIF)
0,25 I': 180 % (SVC)

[unanasoH ckopocTen

1:50 (V/F); 1:200 (SVC)
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TouHOCTb OTOGPaXkeHUst Lindposoe 3apaHue: 0.01 'y

BbIXOAHOW YacToThl AHanoroBoe 3agaHue: makcumanbHas yactota x 0.1 %
TOYHOCTb MOCTOSAHHOM +0,5% (VIF), £ 0,2 % (SVC)

CKOpOCTH

YBenuyenvie momeHta (U/ff) ABTOMaTMYECKOE

Xapaktepuctvka Mpsamas.

3asucumoctu (U/f) KesagpatnuHas.

JlomaHasi No HECKONbKMM TOYKaM.

XapakTtepucTuka pasroHa/
3ameqneHus

4 nuHewHbIX, S-kpuBast 1 n S-kpueas 2

PyHkuma AVR ABTOMaTnyeckas cTabunumsauus BbIXOOHOIO
HanpspKeHns

PunsTp AMC BctpoeH

Manenb ynpasnenus HecbemHas LED-naHenb. OT 37 kBT cbemHas.

BblHOCHas naHenb ynpasrneHua —onuna

YnpasneHue B BEKTOPHOM
pexume

Mo ckopocTn/no MomeHTy

BcTpoeHHble paclumpeHHble
cbyHKLIM

MoxapHbln  pexum, Tanmep, BcTpoeHHoe [MA[O-
perynupoBanwue, npocton MK, komneHcaums
OTKMOHEHUs1 CKOPOCTW, BbI3BAHHOTO MOBbILLEHNEM
Harpysku, pyHKUMS ynpaBneHus

YacTtoTol kornebaHuii (NpumeHsieTcst B o6opyaoBaHumn
HaMOTKMN TEKCTUNBHOW HUTK)

OuHamnyeckoe TOPMOXeHne

TOpMO)KeH ne NnoCTosAHHbIM TOKOM

TON4YKOBbIN PEXUM

[OunanasoH yactotbl: 0.0...mMakcumanbHas 4YacToTa.
OTgenbHoe  BpeMmsi  pasroHa/3amefneHuss  ans
TONYKOBOTrO pexumMa

MpocTow MK

3afiaHve CKOpOCTU 1 BpeMEHU paboTbl Ha KaXaon 13
16 cTyneHew

MHorocTyneHyaTbI pexum

B3afaHve ckopoCcTy C UMEPOBLIX KIEMM C MOMOLLbIO
16 KoMBUHaLun

MWA-ynpaenenvie

Peanusaumsi cucTeMbl ynpaBneHnst ¢ AaT4vKoM
obpaTHoI CcBsI3n

Be3octaHoBOYHasi paboTa

Mpn nponagaHum NUTaHus:
MeHee 15 Mc — HenpepblBHas paboTa
6onee 15 mc — aBTonepesanyck

CeTeBble NPOTOKOMbI

Modbus RTU — BcTpoeH

Onumm 1 akceccyapbl

MaHenb  ynpaBneHus,  YANVHWUTENbHbIR  kabenb,
MOHT@XHbI  KOMMMEKT, 3alWTHbIE MOKPbITUSI Nnar,
[omnonHuTenbHoe obopyaoBaHve
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3almTHble yHKUMN

OnTuManbHbIi kKomnneke 3 30 TUNoB 3aLmT

CTeneHb 3auThbl

1P20

YnpasneHue

Kananbl komaHabl 3anycka

MaHenb, knemmbl, ceTeBoi npotokon Modbus RTU
(RS-485)

3agaHuve 4acToThbl

Lndpposoe  3apgaHue,  aHanorosoe  3aaaHue
HanpskeHUsi/ToKa, VMNYSbCHOE 3afaHne U 3aaaHue
C CeTeBOro NpoToKona.

3agaHve MomeHTa

7 TUNOB NCTOYHUKOB 3adaHuUst BpaLllaroLero MoMmeHTa

McTouHUK nuTaHusa

10 B DC (10 MA); 24 B DC (200 mA)

Bxoabl ynpaBneHws

4 umndpoBbix (D) po 15 kBT BKIHOUMTENBHO,
5 undpoBbix ot 18.5 kBT (oguH w©3 KOTOPbIX
MOXET  WUCMOMb30BaTbCA  Kak  BbICOKOYACTOTHbIN
nMnynbecHbi Bxoa (HDI5)), nopaepxwvisator PNP/NPN
TI0TVKy

1 awnanorosbin (Al) ¢ avanasoHom 0...10 B wnu
0/4...20 MA

Bbixoabl ynpaBneHus

1 undpposoii (Y) 10 B, 20 MA (MOXHO 1CrONb30BaTb
Kak uMnynbcHbIn — Ao 50 k)

1 peneiinbii (T): AC —pno 250 B, 3.0 A; DC —go
30B, 1A

1 awnanorosbii (AO) ¢ ananasoHom 0...10 B unmn
0/4...20 MA

YCnoBvsi OKpyKaroLLen cpeabl

MecTo ycTaHOoBKM

B nomelleHnn, BHe 30HbI OEWCTBUS npAMbIX
COJTHEYHbIX nyqel?l, NblS1N, arpeccMBHbLIX ra3os,
ropryero rasa, MacrnsiHon B3BecH, napa, 6e3
BblMageHnsa KoHgeHcaTa

BbicoTa Hag YpPOBHEM MOpA

Hwxe 1000 m Hag ypoeHeM Mopsi (o1 1000 o 2000 m
NPV CHWKEHHBIX HOMUHAMBbHbIX
XapakTepucTukax)

TemnepaTypa oKpyxatoLLein
cpeabl npwv pabote MY*

Ot - 10 go + 40 °C (akcnnyataums CO CHUXEHHbIMU
HOMWHanbHbIMU Xapaktepuctvkamm 1.5 %
Ha Kaxgbi rpagyc o + 50 °C)

OTHOCUTENbHAs BNaXHOCTb

OTHocuTenbHas BraxHocTb Hwke 95 %, 6e3
KoHOeHcaummn

OxnaxaeHne

MpuHyavTensHoe BO3ayLUHOE

Bubpauus

MeHee 5.9 m/c (0.6 g)

TemnepaTypa XxpaHeHus

OT1-20p00+ 60 °C

*TemnepaTypa okpy>xatoLLen cpeabl Npy 3anycke npeobpasoBarens 4acToTbl AormkHa ObiTh Boiwe 0 °C
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2.6 BHewHM BuA, n MaccorabaputHble XapakTepUCTUKU U3Aenus
BHewHun Bug pasnuyHbix Tunopa3vepoB mogenv NCI npeactaeneH Ha
pucyHke 2.3.

A a
NCI
. . . . -

Tunopaavep 5

Tunopaamep 1 Tunopasmep 2 Tunopasmep 3 Tunopaamep 4

PucyHok 2.3 — BHewHuti sud modeneti 14 cepuu NCI

o ! 4+1  dl wr

el 3#nu

81
83

82

!/

PucyHok 2.4 — NabapumHbie u ycmaHO804HbIE pa3mepbl ycmpoticme cepuu
NCI munopa3smvepa 1

' O ETTm

&

[ - & &) |

PucyHok 2.5 — MabapumHbie U ycmaHO804HbIE pa3Mepbl ycmpoulcme cepuu
NCI munopasmepa 2
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PucyHok 2.6 — [abapumHbie u ycmaHo804HbIe pa3mepb! ycmpoticme cepuu NCI
munopa3smepa 3
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@ =) 53] i

PucyHok 2.6 — NabapumHbie u ycmaHo804HbIe pasmepbl yempolicmes cepuu NCI
munopa3smepa 4

21 o w @

NES g

w r

a

PucyHok 2.6 — MabapumHbie u ycmaHo804YHbIe pa3mepbl yempoticme cepuu NCI
murnopa3smepa 5
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Tabnuvua 2.3 —NabapuTHble 1 ycTaHOBOYHbIE pa3mepbl cepum NCI

Mopenb

Bec
(HetTO)

FabaputHble
pasmepbl, MM

YcTaHOBOYHbIE pa3Mephbl,

w B r

L

B1

B2

B3

dg

Twvno-
pasmep

NCI-G0.4-1B

NCI-G0.55-1B

NCI-G0.75-1B

NCI-G1.5-1B

0.9

83 | 149 | 111

136

58

37

NCI-G2.2-1B

13

98 | 170 | 124

80

157

76

37

NCI-G0.4-2B

NCI-G0.75-2B

NCI-G1.5-2B

NCI-G2.2-2B

0.9

83 | 149 | 1M1

136

58

37

NCI-G4.0-2B

1.3

98 | 170 | 124

80

157

76

37

NCI-G4.0-1B

NCI-G5.5-1B

NCI-G5.5-2B

NCI-G7.5-2B

35

135 | 228

112

200

NCI-G0.4/P0.75-4B

NCI-G0.75/P1.5-4B

NCI-G1.5/P2.2-4B

NCI-G2.2/P4.0-4B

0.9

83 | 149 | 111

136

58

37

NCI-G4.0/5.5-4B

NCI-G5.5/P7.5-4B

NCI-G7.5/P11-4B

1.3

98 | 170 | 124

80

157

76

37

NCI-G11/P15-4B

NCI-G15/P18.5-4B

3.5

135 | 228

112

200

NCI-G18.5/P22-4B

NCI-G22/P30-4B

NCI-G30-4B

5.8

210 | 318 | 200

170

275

6.8

NCI-G37-4B

NCI-G45-4B

125

255 | 428 | 206

200

410
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naBa 3. YcTaHOBKa U noagknio4veHue
3.1 TpeboBaHUsA Npu MOHTaxe

Lled-moHTaX,  nycko-HanmagoyHble  paboTbl, BBOA B
3KCMIyaTaumio, TeXHnyeckoe obCnyXmBaHue AOMKHbI BbINOMHATLCS
TOMNbKO aTTECTOBaHHLIMW CrieuManMcTamm, UMeLWmMMi npodunsHoe
obpasoBaHMe B 06nacTu anekTpornpuBofa M aeBTomMatusaumu unu
cratyc “CepsucHoro/TexHuuyeckoro naptHepa INSTART’, a Takke
rpynny no anektpobeaonacHocTu He Huxe Il

HapyleHnve npaBun u TpebGOBaHWUA MpU  MOHTaxXe MOXeT
NPVMBECTU K MNeperpeBy, CHUKEHWIO YPOBHS MPOW3BOAUTENBHOCTM
UNn BbIXOZy M3 CTPOs NpeobpasoBaTensi YacToThbl.

Mepen yctaHOBKOWM

3anpeLyeHo Npou3BoAUTL YCTaHOBKY 060OpyaoBaHUS, eCriv npu
pacnakoBke BbisIBNIEHO nonajaHue Bodbl B u3fenve, obpasoBaHue
KOHAeHcaTa, HEKOMMIIEKTHOCT b U/UNN MeXaHWYEeCKMe NMOBPEXOEHMS.
He npousBoauTb yCTaHOBKY, €CiiM HOMMHASIbHOE 3HaueHue,
ykasaHHOe Ha 3aBOACKOWN Tabnnuke, He COOTBETCTBYET 3HAYEHUIO,
yKkasaHHOMY B BallieM 3akase.
YcrnoBusl TPaHCMOPTUPOBAHUSA AOPKHbI COOTBETCTBOBATD [11.2.4.
3anpelleHo  kacaTbCA MeYaTHbIX NfaT U 3NEKTPOHHbIX
KOMMOHEHTOB pPyKamu 6es AOMNONHUTENbHbIX 3alUTHbLIX CPeacTs,
npenycMoTpeHHbIX D,eVICTByIOUJ,I/IMI/I 3aKoHam n HOpMamu.
HecobniopgeHne aTtoro TpeboBaHMsi npuBedeT K CTaTUYECKOMY
npo6o KOMMOHEHTOB.

Bo Bpemsi yctaHOBKM

CnepyeT ycTaHaBnvBaTb 060pyAoBaHMe Ha He MoABeEpPXKEHHbIe
BO3ropaHuto npegmeTbl, HanpuMep, ¢ MeTarnnmnyeckon, 6eToHHOWN
MOBEPXHOCTBIO M Ha 0Ge30MmacHOM pPacCTOSHUM OT TOPKYKMX W
B3pbIBOOMacHbIX MaTepuarnoB. HecobniogeHne atoro TpeboBaHUs
MOXET NMPUBECTN K BO3rOPaHuio.

He ponyckaeTcs ocnabneHve BUHTOB C 3aBOACKMMU OTMETKaMK.

Crnepnyet n3berate nonagaxHns B Y oroneHHbIX KOHLIOB MpoBoAa,
BMHTOB W ApYrux MOCTOPOHHUX MpeamMeToB. HecobniogeHne aTtoro
TpeboBaHus NpuBeaET k noBpexaeHuto MY.

Cnepgyet ycraHaBnueate 1Y B MecTax, 3alWLLEHHbIX OT
MEeXaHU4eckux yaapoB, BMOpaUMA U NPSMbIX COSNHEYHbIX TyYen.
He ponyckaetca akcnnyartaums Ha OTKpbITOM BO3dyXe, B cpefe
arpeccyiBHbIX ra3oB 1 XWAKOCTEW, B Cpefie MacnsHOro TymaHa 1 6pbIar,
B Cpeje CONAHOro TymaHa, BO BNaXXHOV Cpefe v Nof BO3AeNCTBMEM
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ocagkoB. TpebyeTcs ycTaHOBUTL Ha 06opyaoBaHNe (OUMbTPYoLLME
YCTPOICTBA, €CN B BO3AyXe MPUCYTCTBYET MeTannudeckas nbifb
UM BOJOKHUCTasi U3BecTb. TpebyeTcsa ycTaHoBUTL Npubop Baamm
OT CWUMOBBIX CETE, 3MEKTPOYCTAHOBOK BbICOKON MOLLHOCTU, TaKuX
KaKk aneKkTpuyeckne cBapoyHble annapaTbl, T.K. OHW BAMUSAIOT Ha
paboty npubopa. PaguoakTveHble MaTepuarnbl MOryT okasblBaTb
BO3JEeNCTBME Ha aKcnnyaTaumo 06opyaoBaHuS.

Mpn pasmelleHnn aByx u 6onee npeobpasoBaTenein YacToTbl B
oaHOM LWkadpy, criegyeT pacnonorartb UX CorfiacHo TpeGoBaHMSM /1.
3.1, uTobbl 06ecneunTs CBOOOAHYH LIMPKYNSLMIO BO3AyXa.

Bo BpeMsl 3NeKTPOMOHTaXHbIX paboT

[Ons cHATMS NUTalOLWLEro HamnpsbkeHust ¢ cunosbix knemm MY
HeobXoAMMO NpedyCMOTPETb KOHTaKTop. [ns 3awwuTtbl OT KOPOTKOrO
3aMblkaHMs  HeobxoAMMO  MpPedycMOTpeTb  aBTOMaTU4eCKui
BblkntoyaTens. HecobrniogeHne atux TpeboBaHMii MOXXET NPUBECTH
K BO3ropaHuIo Npu KOPOTKOM 3aMblKaHUW.

lMepen npoBedeHVEM 3MEKTPOMOHTaXHbIX paboT ybeauTecs,
4YTO NUTaHWe oTkNoYeHo oT MY. HecobntoaeHne atoro TpeboBaHus
MOXET MPUBECTMN K MOPAXKEHNIO SIIEKTPUYECKAM TOKOM.

OGpaTtute BHMMaHME Ha MapkUpoBKYy krnemm u ybeguTtecb B
npaBuIbHOCTM MOAKMYeHNs. HecobnoaeHne atoro TpeboBaHus
MOXET NPMUBECTUN K noBpexaeHuto MY.

Heobxoaumo cobntogatsb crnefytoLume yCrioBrs MOHTaxa:

* OcrtaBiTb CBOOOOHOE MECTO BbIlWE/HUXE W C [OBYX CTOPOH OT
npeobpasoBaTens 4YacToTbl, YTOObl 06ecneynTb NPUTOK 1 OTTOK BO3AyXa (CM.
puc. n Tabnuuy 3.1). CneayeT Takke yunTblBaTb TEMnoBblAeNeHne Opyrux
YCTPOWCTB, Haxo4sALLMXCS B OAHOM Lukadyy ¢ npeobpasoBaTenemM 4acToThbl.

» [peobpasoBaTenb 4acTtoTbl MOXET OblTb YCTaHOBMEH TOMbKO B
BepTUKanbHOM MofioxeHnn. Ecnn B ogHoM Lwikady HeobxoaMMo yCTaHOBUTL
Heckonbko [1Y, TO ycTaHOBKy HEOBXOAMMO MPOWM3BOAUTL TOPU3OHTANBHO
B psa. B cnyvasx, ecnu Heobxogmmo yctaHoBuTb MY gpyr Hag Apyrom,
TpebyeTcs yCTaHOBUTbL M3ONVPYIOLLMIA pasBeTBUTENb NoA yriom 45 rpagycos,
KOTOpbIV ByaeT NONHOCTLIO NEpeKpbIBaTh 30HY BbIOpPOCa HarpeToro Bo3gyxa ¢
HxecToswero MY (pucyHok 3.1).

* He ponyckaeTtca nonagaHve MOCTOPOHHWX NPeaMEeTOB  BHYTPb
BO3/[yXOBOZa BO BPEMS YCTaHOBK/, MHaYe npeobpasoBaTerib YacTOTbl MOXET
ObITb NOBPEXAEH.

. Y6eautbcs, 4TO Krmacc 3awmTbl nNpeobpasoBaTens 4acToTbl
COOTBETCTBYET YCMoBMAM 3kcnnyatauum. HecobniogeHve TpebosaHun K
YCIIOBUSIM OKpY>KatoLLien cpebl MOXET MPUBECTY K COKPALLIEHUNIO CPOKa CIyx0bl
npeobpasosaTens 4acToTbl.
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CreneHb 3aumThbl IP20 0603HavaeT, 4To Kopryc npeobpasoBaTens YacToTbl
3awywaeT oT nonagaHust BHYTPb NPeAMeTOB AMamMeTpoM, MPEBbILLAOLLIMM
12,5 MM, 1 anuHoi Gornblue 80 MM, HO Npy 3TOM He MPEnATCTBYET NonagaHuo
B Hero Bnarv (Ooxas, kanenbs KoHAeHcarta, CTpyv Bodbl U Ap.)

. TpebyeTcsa ycTaHOBUTL hUNbTPYHOLLME YCTPOMCTBA B MECTE NPUTOKA
BO3yXa B CIly4ae CUMbHOTO 3arpsi3HEHWs BO3Ayxa Mbibio.

Ons addekTMBHOrO oxnaxaeHus npeobpasosatenent yactotbl INSTART
HeobXoAMMO OCTaBWTb BOKPYr [AOCTaTOMHO CBOOOAHOro MecTta*. Cxema
yCTaHOBKM Mpeobpa3oBaTens 4actotbl Ans  obecrneyeHus BeHTUNSumMm
nokasaHa Ha pucyHke 3.1.

1
B |2 100 um ﬁ

A A
-~ e
= =
= =
=] o
=] =]
- -
N AN /

BIZ100MM \». T

PucyHok 3.1 — Cxema ycmaHosku 14 cepuu NCI

*Ansa Tunopasvepa 1 paavepom «A» MOXHO NpeHebpeyb, AonyckaeTcst ycTaHaBnvBaThb
60K-0-60K.
Tabnuua 3.1 — PaccTosHmsa npy MoHTaxe

Tunopasmep MY MoHTaxHble pasmepbl
A B
1 - = 100 Mm
2,3 > 100 mm > 100 mm

3.1.1 TennoBbiaeneHue

MoTtepn sHepryn Ha npeobpasoBaHve B MY nepemMeHHOro HanpsikeHus
B MOCTOSIHHOE, a 3aTeM obOpaTHO B MepeMeHHOe, COCTaBnstoT okono 5%.
3TN MoTepy 3HEpruM MPUBOAST K TEMSIOBbIAENEHNIO, MO3ITOMY creayet
npefoTBpallaTb yBenMueHue TemnepaTypbl B Clyvyae yCTaHOBKU W3Aenusi
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B 3aKpbIThIN WKad, ANs Yero npegycmatpmeaTh B LKady NPUHYAUTENbHYIO
OXITaXOAt0LLYH0 BEHTUNALMIO.

B atom cnyvae HeobXxoaMMO y4WTbIBaTb AaHHble O TEMNMoBblAENEHUN,
yka3aHHble B Tabrmue 3.2

Tabnvua 3.2 — Tennosbigenenne moaenei cepum NCI npy HoMuHanbHoOM Harpyake

Mopgensb M4 Tennootaaya, Br Mopens M4 Tennootaaua, Br
NCI-G0.4-1B 33 NCI-G0.75/P1.5-4B 48
NCI-G0.55-1B 40 NCI-G1.5/P2.2-4B 66
NCI-G0.75-1B 50 NCI-G2.2/P4.0-4B 94
NCI-G1.5-1B 78 NCI-G4.0/5.5-4B 149
NCI-G2.2-1B 115 NCI-G5.5/P7.5-4B 185
NCI-G4.0-1B 239 NCI-G7.5/P11-4B 273
NCI-G0.4-2B 37 NCI-G11/P15-4B 379
NCI-G0.75-2B 55 NCI-G15/P18.5-4B 464
NCI-G1.5-2B 89 NCI-G18.5/P22-4B 564
NCI-G2.2-2B 137 NCI-G22/P30-4B 682
NCI-G4.0-2B 249 NCI-G30-4B 914
NCI-G5.5-2B 330 NCI-G37-4B 1127
NCI-G7.5-2B 450 NCI-G45-4B 1461
NCI-G0.4/P0.75-4B 35

OcHoBHas YacTb B TEMMOBbIAENIEH MM — NOTepU B curoBbix Lensix IGBT. Moa-
TOMY U3MEHEHME HECYLLIE YacTOThbl MO3BONISIET PEryMpoBaTh TEMNMOBLIAENIEHNE
npeobpasoBaTens YacToThbl.

3.2 NMogkntovyeHUe BXOOAHOTO NUTAHUA
3.2.1 TpeboBaHUA K NOAKITHOYEHUIO

Mepen nopayen nuTaHus ybegutechb, 4TO nepudepuiiHoe
obopynoBaHne u Y HacTpoeHbl B COOTBETCTBUM C YKa3aHUSIMU
[aHHOro pyKoBOACTBa AN yKadaHHoW Mmopenu. HecobniogeHwve
aToro TpeboBaHWs NpUBEAET K HECHACTHBLIM Cry4asM.

Tarke HeobXx0aMMO yBeanTbCS, YTO KIMacc HanpshKeHNS MUTatoLLEN
CEeTUN COOTBETCTBYET KNAacCy HOMMHamNbHOIo HanpsbkeHns M4Y.

3.2.2 MNpepoxpaHuTenu n aBToMmaTuyeckue BbIKnovyaTenu

Ha Bxoge nuTaHuMs cregyeT MCMOMb3oBaTb MPeAoXpaHUTeNnn W/vnu
aBTOMaTUYECKME BbIKIOYATENU AJ1S OrPaHUYEHNST BO3MOXHbBIX MOBPEXaeHUi
B Crny4yae BbIXoZa W3 CTPOS BHYTPEHHWX KOMIMOHEHTOB NpeoGpasoBaTens
4acToThl.

CreflyeT yCTaHOBUTb KOHTaKTOP C BO3MOXHOCTbIO Py4YHOTO yrpaBreHust
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mMexay WUCTOYHMKOM NUTaHUA nepeMeHHOro Toka W MnpuBOoOOM. KOHTaKTOp
OOIDKEH MpyY HEOBXOAUMOCTM OTKIYaTh nodady NUTaHusa Ans npoBefeHus
MOHTaXHbIX U CEepBUCHbIX paboT, a Takke obecrneumBaTb GE30MACHOCTb BO
BpeMs 9TUX AENCTBUN.

3awmTa nNuMHWA MuTaHuA JormkHa obecneuvBaTbCs MONb3oBaTenem B
COOTBETCTBMXA C rocyaapCTBeHHbIMMA W MECTHbIMU 3NIEKTPOTEXHUYECKMMUN
cTaHgapTamu. Bbibop npenoxpaHuTenein 1 aBTOMaTUYECKUX BbIKMKOYaTENen
NPOU3BOAUTCA MO BXOAHOMY HOMMWHanbHOMYy TOKy, AaHHble O KOTOPOM
npvBefeHbl B rnase 2.3 MogenbHbIn psf, ¥ HOMUHarbHbIE NapamMeTpbl C y4eTOM
neperpy3oyHon crnocobHoctn npeobpasoBatenst YactoTbl. Ecnu npu pabote
npeanonaratotcs agnuteneHble neperpy3ki 150 % 1 Bbile OT HOMUHAMNBLHOM
MOLLIHOCTU, TO NOABOP OCYLLECTBISIETCS MO BXOAHOMY TOKY, YMHOXEHHOMY Ha 1,5.

Y6eoutech Takke, YTo BpeMsi cpabaTbiBaHUs NpeSoXpaHUTENen CoCTaBnseT
meHee 0,5 cekyHa. Bpems cpabatbiBaHWs 3aBUCUT OT TWMA UCMONb3yeMOoro
npefoxpaHuTens, NOfIHOro COMPOTUBIIEHUS CETU NMUTaHUS, a Takke OT NroLwaan
ceyeHVs, matepuarna v onviHbl nuTarowwero kabens.

Zawmra MoXeT  obecrneumBaTbCsi  OGbICTPOAENCTBYHOLWMMMU
npenoxpaHnTENsiMm1 TUMOB:

Tvn aR/gR — nonynpoBOAHUKOBbIE NPEAOXPaHNTENN;

Tvn gG — cTaHgapTHble MPeAoXpaHUTErNM CO BpemeHeM cpabarbiBaHust
MeHee 0,5 cekyHap!.

3.2.3 NMopknovyeHne CUNOBbLIX KINEMM U 3a3eMneHus

Ha pucyHkax 3.2-3.4 npenctaBneHbl CXeMbl CUITOBbIX NMOAKMYeEHMA. Onvca-
HUe 0603HaYEHUI Ha CUIMOBbLIX KNeMMax NpuseaeHo B Tabnuue 3.3.
P

l_:'—l

+ BR
L1 o—— L1/ U g
N o———¢ L2IN 4y
L pe v d
1"

PucyHok 3.2 — Cxema curosbix nodkmnoyeHuli ons modenet NCI-GY/PY-1B
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PucyHok 3.3 — Cxema cunosbix nodkmnoyeruli ons modenel NCI-GY/PY-2B
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PucyHok 3.4 — Cxema cunosbix nodkmodeHut onsi modenel NCI-GY/PY-4B

Tabnuua 3.3 — OnucaHne c1MnoBbIX KNemm

O6Go3Ha4YeHue Knemm DYHKLUMMN KNemMM

L1,L2, L3 (mnn L, N) BxogHble knemMmbl Ans nogknioyeHns TpexdasHomn
nuTatoLen cetn 400 B (nu ogHodbasHow cetn 230 B)

+, BR Knemmbl ANns nogkntoYeHnsi TOpMO3HOro pe3uctopa

U, V, W (unun U, V)) BbIxoaHble KneMMbl Ha anekTpoaBuraTenb

@ PE Knemma 3asemnenus

3.3. NoaknoveHne AONONHUTENLHOrO 06opyaAOBaHUA

B 3aBucumoctun ot yCJ‘IOBVII?I 3KcnnyaTa|_wm BO3MOXHO MNpUMeHeHne
pononHuTensHoro obopyaoBaHus. Ha pucyHke 3.5 npeactaBneHa cxema
NOOKIMK4YeHns 4ONONMHUTENbHOIO oGopyp,oaava.

IS
~
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PucyHok 3.5 — Cxema nodkntoyeHusi 00ronHumensHo2o obopydosaHusi

Tabnuua 3.4 — OnuncaHve AoNONHUTENBHOrO 060pyA0BaHNSA

Ne YcTpoiictBo OnucaHue cpyHKUMMU MeTtoauka
nop6opa
1 ABsTOMaTUYECKUIA MpenHasHaveH  Ans  3awuTbl  NMHWIA | o BXOAHOMY TOKY
BblKMo4aTens* 3MEeKTPOCeT OT TOKOB Meperpyskn U ot | npeobpasoBarerns
/MpepoxpaHuTens* TOKOB KOPOTKOTO 3aMblKaHWUs yacToTbl MNogpobHee —

cMm. rmasy 3.2.2
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OneKTpOMarH1THbI
KoHTakTop (KM)*

Annapat ANCTaHUNOHHOIO pencTeus,
npeaHasHa4YeHHbIn  AnA  BKMOYEHUA U
OTKIMIOYEHN A CUNOBbIX BNEKTPUYEecKnx

Lienen npy HopMarbHbIX Pexumax paboTbl.
MpenoTeBpalyaeT MoBTOPHOE BKMOYEHWE B
cnyyae BbixoAa npeobpasoBaTens 4acToTbl
13 CTPOS.

Mo BxoAHOMY TOKY
npeoGpasosarens
YacToTbl

CeTeBoii fpoccens

MpegHa3HayeH [Onsi CHWXEHUs BpockoB
TOKa BXOZHOW uenu Y4acTOTHOroO
npeobpasoBarens, npu KonebaHusx
Hanps>XeHns B CeTU, a Takke AN CHUXEeHUA
Bbl6p0Ca rapMoHN4YecKnx VICKa)KEHUI B CETb
oT npeoBpa3osaTens 4acToTbl.

Tabnuubl noabopa
— Ha ouumanbHom
cante

—B pasjiene ceTeBoi
Zpoccens

PaanoyacToTHbIn MpenHasHayeH Ans ycTpaHeHusi | Mo HoMUHanbLHOMY
unbTp* PagMoYacTOTHBLIX LYMOB, BAUSIOLMX Ha | TOky
paboTy npeobpasoBaTersi 4acToTbl npeobpasoBaTerns
4acToThbl
OMC-punbTp dunbTpbl OMC orpaHnunBatoT HanpsbkeHne | Tabnuubl nondopa

N TOK BbICOKOYACTOTHbIX MOMEX, KOTOpble
BO3HWKAIOT B CETW OT npeobpasosaterns
4acToTbl B HOPManbHOM pexumMe paboTbl 1
B YCNOBUSIX HENCMPABHOCTEN.

— Ha ohmumanbHom
caiite

—B pasgene GpunbTp
3MC

,El poccernb NOCTOAHHOro
TOKa

[lpoccenb NOCTOsIHHOTO ToKa obecrneynBaeT
Gonee ahdexkTBHYIO KOppEeKLMIO
koadduLMEHTa  MOLLHOCTM 3@  CYET
CrnaxviBaHWs MynbCcauuii Toka B 3BEHe
NOCTOSIHHOTO HaMPSKEHWS, YeM  BXOAHOMN
Apoccenb, — OrpaHMuMBalOWMIACA  MMLb
dopmoit Toka Ha Bxoge.

[ns  noBbllUEHNS  OTKA30yCTOWYMBOCTM
4aCTOTHO-PEryn1pyemoro npueoga
B OTBETCTBEHHbIX NpUMEHEHNsIX
pekoMeHgyeTcst KOMOBUH/IpPOBaHHOE
ucrnonb3oBaHne 06OUX TUMOB ApoCcCenei.
BxopHoit gpoccenb nogasnsieT BHeLHWe
KOHAYKTUBHblE MOMEXM W CUMMETPUYHbIE
nepeHanpshkeHus, a Apoccerb NOCTOSIHHOTO
Toka  [OMOMHUTENBHO  CTabunuaupyet
BHYTPeHHIol0 Uenb MY, nosbiwasi obuuyto
Haa&XKHOCTb CUCTEMBI.

Mon6op BbINONHATL
No pekoMeHAaLmnsiM
npoussoguTens

TopMo3Ho Moy b

ObecneunBaeT nogady aneKTPO3Hepruu,
BblpabaTbiBaeMON B MPOLLECCE TOPMOXKEHUS
anekTpoasurarens Ha TOPMO3HOMN
pesuncTop, rapaHTUpys HopMaribHyto paboTy
npeobpasoBartens 4acToTbl.

Topmo3Ho/i  Moaynb  Heobxogum, ecnu
Tpebyetcs npon3BecTn BbicTpoe
TOPMOXEHNE VHEPLIMOHHON Harpy3Ku.

Tabnwuubl nogbopa
— Ha ohmumanbHoOM
canTe — B pasjene
TopmosHoin Moy b

23
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TopMo3HoW peancTop

MpeaHasHaveH paccenBaHust
3r1EKTPOSHEPTUN, BblpabaTbiBaeMoit
B Mpolecce TOPMOXKEHUS WU  Pe3KOM
CHUXXEHUWN CKOPOCTU aneKkTpoaBuraTens.

ansa

B 3aBucumocTt ot
TUNa Harpy3ku (CM. Ha
ochuumansHoM cante
B pasaene
«Moppepxka n
cepBucy

-> «[]okyMeHTaLms»

BbIX0AHOM (MOTOPHbIIA)
Apoccerb

MpegHasHaveH Ans 3awmTbl Asuratenen
OT MMKOB HanpsXXeHWs, BO3HUKaKLLMX Mpu
paboTe npeobpasoBarenei 4acToTbl.
BenuunHa nynbcauw?l Hanps»XeHusa 3aBuCuUT
OT Hecylleil YacToTbl npeobpasoBaTtenei
4acToThbl, ANMHbLI 1 TUNAa Kabens. EblCTpOe
BpeMsi HapacTaHusA HanpskeHus
XapaktepuzyeTcs AONONMHUTENbHbIMU
noTepaMn MOLLHOCTU U HexenatenbHbIM
HarpeBoM B kabenax u asuratene, a
Talke MOXET MPUBECTW K Npobol unu
YCKOPEHHOMY CTapeHWIo U30NALMKA.
CHuxaet CKOPOCTb HapacTaHuA TOKOB
KOpOTKOro 3aMblKaHUS, Tem caMbIM
obecneunBasi Heobxoaumoe Bpemsi Ans
cpabaTbiBaH1s 3almTbl nNpeoGpasosarens
4acToThbl. I/Icnonbayech npu

yAaneHHocTn anekrtpoasuratens oT
npeobpasoBarens 4acToTel 6onee Yem Ha
50 m.

Tabnuubl nogdopa
— Ha oumumanbHom
canTe — B pasgene
MOTOPHBIN Apoccesis

Sunbtp dU/dt*

MpeaHasHaveH AnNs 3aWwWTbl ABUTaTens ot
BMVSHAS  UMMYNbCHBIX  MEepeHan pshkeHnin
LLVM, koTopble MOryT BbI3blBaTb Mpobon
nsonsumm, [OMONHUTENbHBbI Harpes
[BUraTensi, sIBfieHMe OTPaKEHHOW BOSIHbI,
PE30HAHCHOTO HanoXeHUs BOJH, noTepu
noBepXHOCTHOro adhdekra. KomneHcupyiot
EeMKOCTHble ~ TOKM  [NWHHbIX  kabeneit
[BUraTeneii, CHMXaeT BUXPeBble TOKM B
ceppeyHnKke potopa W cTaTtopa Asurartens,
roMexu HaBoAMMble

Ha psiIOM PacronoXeHHble CraboTouHbIe
kabenwu ynpasneHus v annapartypy.

Mop6op BLINOMHATL
no pekoMeHaaLusm
npoussoguTens

BbIXOAHOI CUHY CHBIA
bunbTp

BbIx0AHO CUHYCHBIA OUNBTP NpeaHa3HaveH
ans crnaj}vBaHus MNIMMYSBCHOTO
HanpsKEHUS]  Ha  BbIXOAE  YacTOTHOTO
npeobpasoBarens nytem npeobpa3oBaHus
LUWM-curhana B CUHycounaanbHoe
HanpshxkeHue c MUHAMATbHbLIMA
FapMOHNYECKUMU UCKAKEHUSIMU.

Tabnvubl nonbopa —Ha
ocbmumanbHOM caiite

* IMpu ycTaHoBKe AaHHOrO 06opyAoBaHMs criedyeT PyKOBOACTBOBATLCA pekoMEHAALMAMMU
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Bo Bpems paboTbl Nnpeobpa3oBartefb reHepupyeT BbICOKUIA TOK
= | yTeuku Ha 3emnto. HeobxoaMMO yCTaHOBUTbL YCTPONCTBO 3aALLUTHOTO
= | oTkntouenns (¥Y30) ansa oTcnexuBaHns NpeBblLLEHNSA TOKa YTeYKM Ha

3eMIi0, KOTOPOE MOXET BO3HUKHYTb BO Bpemsi paboTbl 4.

B knumaTtunyeckux 30Hax, NOABEPXEHHbIM yAapaM MOSHWK,
nonb3oBaTentd HeobXoAMMO YCTAaHOBUTb YCTPOMCTBO  3alLuThl
OT uMnynbcHoro nepeHanpsikenns (Y3WUM) nepep MY, 4yTo6bI
yBENUYUTB CPOK CNyx0bl Npeobpa3oBaTens.

3.4 MopgkntoyeHne KNeMM ynpasneHus
PacnonoxeHue KnemMm Ha kornogke rokasaHo Ha pucyHke 3.6, a ux

onucaHue — B Tabnuue 3.5.
L

|TA|TB|TC|24V|COM|D1 |D2|D3|D4|HDI5|Y |GND|10V|AI |Ao|

PucyHok 3.6 — PacnonoxeHme knemM Ha konogke nnatbl yrpasneHus

Tabnmua 3.5 — OnncaHure Knemm yrnpaeneHns

LincppoBble BxoaHbIe D1 Lincpposon Mporpammupyemble LndpoBblie
curHansl Bxof 1 BXOfbl:
D2 Lincbposoit 1. BxogHoe conpoTtuBneHue:
BXOA 2 3.3 kOm
2. [lnanasoH HanpskeHns Ha
D3 Uyncpposoit Bxoge: 9B~ 30B
BxoA 3 MoanepxusaioT PNP 1
D4 Lindoposoii NPN-noruky, nepeknioveHne
BXxog 4 OCYLLECTBNAETCS AXKaMMNePOM
Ha nuueBoW NaHenu
yCTpONCTBA.

HDI5 Knemma Bbico- | Momumo dbyHkumin D1 ~ D4,

KOYaCTOTHOIO MOXET MCMONb30BaTbCH Kak
UMMYNbCHOTO BbICOKOCKOPOCTHOWM UMMYrb-
BXxoga CHbI BXOA,.
McTouHuK nuTaHus 10V- BHeLuHwniA Wcnonbayetcs ans
GND WNCTOYHUK MOAKITHOYEHNST BHELLUHNX
nutanus + 10 B | ycTpoiicts (MoTeHumomeTpos
nT.4.).

MakcumanbHbIVi TOK Harpy3ku:
10 MA Tpebyemoe BHeLLHee
conpoTuBIeHne

ot 1 kOm go 5 kOm
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24V-
COM

BHeLuHwniA
WCTOYHMK
nutaxus + 24 B

ObecneurBaeT NuTaHe

+24 B. Wcnonb3yeTca ans
NOAKTIOYEHNS BHELLIHNX
YCTPOWCTB (AaT4YMKOB U T.4.).
MakcmmarnbHbI TOK Harpy3ku:
200 MA

AHanorosbI BXOAHOM
curHan

Al -
GND

Knemmbl
aHarnoroBoro
BXOAa

[lnanasoH BxoAHOro
HanpsbkeHns: 0 B ~ 10 B
[lnanasoH BXO4HOro ToKa:
0/4 mA ~ 20 MA
Conpotusnexue: 100 kOm

AHanorosbIn
BbIXOHOW curHarn

AO

GND

Knemmbl
aHarnoroBoro
BbIXo4a

BbixoaHow curHan
(HanpskeHWe Unu Tok)
onpeaenseTcsa AXKaMmnepom
AQ, HaxogAWwmMMes Ha NULIEBOWA
yacTtu kopnyca. [lnanasoH
BbIXOAHOTO HaNpPsXKeHWs:
0B~10B

[vanasoH BbixogHoro Toka: 0/4
MA ~ 20 mA

PeneliHbiv BbIxoq

TB-
TC

Pene T

TA-TB — HopmarnbHO
3aMKHYTbIN KOHTaKT,

TA-TC — HopmanbHO
Pa30OMKHYTbIN KOHTaKT.
KommyTupytoLlasi cnocoGHoCTb
pene:

250 B nepemeHHoro Toka, 3 A,
30 B noctosiHHoro Toka, 1 A

MMnynbCHbIn
BbixoZ /LincpoBoii
BbIXOA C OTKPbITbIM
KOMNSIEKTOPOM

Y-COM

MoxeT 6bITb NCNONBb30BaH B
KayecTBe BbICOKOCKOPOCTHOTO
MMMYbCHOTO BbIXOAa Uu
BbIXOAA C OTKPbITbIM
KONNEKTOpPOM, YTo
onpeaensieTcs
PYHKLMOHANBHBIM KOAOM
P6-04.

INSTART®
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BbICOKOCKOPOCTHOW
MMMYMbCHBI BbIXOZ!
MakcumanbHas yactora 50 kI
Bbixoa ¢ OTKpbITbIM

KOMMEeKTOpoM:
[nanasoH BbIXOAHOrO
Hanps>keHus:
0B~24B
)Zl,manaaoH BbIXOOQHOIo TOKa:
0 mA ~ 50 MA
KoMMYyHMKaLMOHHBbIN A+ B- Knemmbl A + nonoxuTenbHbIn Bxog B —
CuUrHan NnoaKno4YeHud OTpVILlaTeJ'IbeIIZ BXo4
uHTepdenca
RS- 485 ona
paboTbl No
npoTokony
Modbus RTU
ny
warerossn - P71 O e
Myck —4D1  Uvdp. exoa 1 BbIXOA GND ¢ curHana
Pesepc ——¢ D2  Uwdp. Bxon 2 TC
; S
- (yHKuMA - ———¢D3  Lwdp.sxon PeneitHblit B WhamkaTop
~ yhkumA - L4 Unchp.sxond BbIXOA = cvrvana
o0
- dOyHKUMS - ————0 HDI5* Lindp. xon 5
10V Uudp. BoixOA iLf
BHewHwit AHanorosblit COTKPLITEIM §§ ) E:J KaTywka pene
MOTEHUMOMETp Al Bxoa Konnextopom | KCOM ‘l * ¥ pe
GND } sapvanT
|_ oAKrioveHA X
| t PE r-——p----—-—-—-
l 1 |
BapuaHT | = ¥ WHankatop
no:mmenvm Al | MMW”:S;‘;': } MnynbcHoro :
[P i —“4-- \ COM ¢ curHana |
| Al | [PPSR ST =
! Baparunk GND ! P':P hd
| curHana Toka | j
! YRR A0 A+
| co | ] RS-485
L] 1 NPN | Modbus RTU B- .
24v PE >_£ 1

PucyHok 3.7 — Cxema rnodkimodeHus ynpasrnsrouux kiemm cepuu NCI

* LUndppooiimmnynecHeii Bxoa HDIS goctyneH B mogensx ot 18.5kBT BKoUMTENbHO
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3.5 MNpoknaaka kabenewn
3.5.1 O6wme npaBuna

Bbibop ceuveHus kabenem U HaKOHEYHUKOB MNPOM3BOAUTCS COrMACHO
HOMMWHarnbHbIM TOKam (cM. rmnasy 2.3 MogenbHbli paa M HOMUHAIbHbIE
napaMeTpbl) U paaMepaM KNeMMHbIX COeAVHEHUI Npeobpa3oBaTens 4acToThbl.
MOMEHT 3aTshKKM CUSOBLIX M YNPaBrsOWMUX KIEMM MOXHO MOCMOTPETb B
Tabnuue 3.6.

Tabnuua 3.6 - MOMEHT 3aTsHKKU CUMOBBIX Y YNPaBSIOLLMX KIeMM

MomeHT

MoOMEeHT 3aTsXKu 3aTAXKMU

Mogenb (ynpaensitowume (cunosbie

knemmbi), H*m KnemMmbi),
H*™
NCI-G0.4-1B, NCI-G0.4-2B, NCI-G0.4/P0.75-4B 0,5 1,5
NCI-G0.55-1B 0,5 15
NCI-G0.75-1B, NCI-G0.75-2B, NCI-G0.75/P1.5-4B 0,5 1,5
NCI-G1.5-1B, NCI-G1.5-2B, NCI-G1.5/P2.2-4B 0,5 1,5
NCI-G2.2-1B, NCI-G2.2-2B, NCI-G2.2/P4.0-4B 0,5 1,5
NCI-G4.0-1B, NCI-G4.0-2B, NCI-G4.0/5.5-4B 0,5 1,5
NCI-G5.5-2B, NCI-G5.5/P7.5-4B 0,5 1,5
NCI-G7.5-2B, NCI-G7.5/P11-4B 0,5 22
NCI-G11/P15-4B 0,5 22
NCI-G15/P18.5-4B 0,5 22

Mopbop cunoBbix kabener BbINOMHATL MNpW  COBMIOAEHNM  YCNOBUN
MECTHbIX HOPMaTMBOB MO TeXHWKe 6e30MacHOCTW, HaMPSPKEHUIO MUTaHUS U
HOMMHarnbHoMy ToKy 4 ¢ yuyeTom TpeboBaHMil MO 3KCnyaTaumm.

Bcsa NpoBOKa OO0JMKHA COOTBETCTBOBATbL MECTHLIM 3akOHaM U HOPMAaTUBHbLIM
[OKYMEHTaM B OTHOLLEHWW cevYeHnsi kabens 1 yCroBuiA OKpy>KatoLLel cpeapl.

Tabnuua 3.7 — 3aBMCUMOCTb ANWHbI kKabens Mexxay OT HEeCyLLEe YacToTbl

AnvHa npoBopa mexay M4 n <50 m <100 m >100 m*
3neKTpoaBuUrarenem
Hecyuias yactorta (napametp P0-26) <15y <10 Ky, <5 ky

*TMpn anviHe kabens ot MY fo anekrpongurarens 100 M 1 Gonee HEOGXOOAMMO YCTaHaBMMBATb [OMNOMHU-
TenbHoe 06opyAoBaHVe (MOTOPHbINA APOCCenb).
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OnacHocTb nopaxeHus 3J1IeKTpn4eCKUM TOKOM

MpeobpazoBaTernb YacTOTbl MOXET NPUBECTU K BO3SHUKHOBEHUIO
MOCTOSIHHOTO TOKa B 3aLUUTHOM 3a3eMIISIOLEM  MPOBOAHMUKE.
HecobntogeHne cnefyowmx pekoMeHgaumii MOXeT MNpuBecTu
K TOMy, YTO YCTPOWCTBO 3alUMTHOrO OTKIIIOYEHUs He obGecneunT
Heobxoaumyto 3awmTy. Tam, rge Ons 3awWwuTbl OT MOpaXeHWus
3NEKTPUYECKMM  TOKOM  MPUMEHSIETCS  YCTPOWCTBO  3aLUMTHOIO
OTKIOYEHUS, [OMNyCKAaeTCs YCTaHaBMMBaTb Ha CTOPOHY MNUTaHUS
Toneko Y30 tunna B.

3awumra oT neperpys3ku no Toky

Mpy uMcnonb3oBaHMWM HECKOMbKUX ABuratenei Heobxoaumo
yCTaHaBnuBaTb AOMOMHMTENBbHOE 3alUMTHOE 060opyaoBaHve Mexay
npeobpasoBaTenem 4acToTbl U ABUraTenem, Hanpuvep, yCTpoucTBa
3aWWTbl  OT  KOPOTKOrO 3aMblkaHWs WU TEnnoByk  3alumTy
asvratens. [ns 3alwmtbl OT KOPOTKOTO 3aMblKaHUSA U neperpysku
Nno TOKYy PeKOMEHAyeTCs UCMONb30BaTb BXOAHbIE NMPedoXpaHuUTenu.
Ecnn npousBogutens He npepycMaTpyMBaeT UX  YCTaHOBKY,
npefoxpaHnTen AOIMKHbI ObiTb YCTAaHOBMEHb! CMeuuanucToM BO
BpEMSsI MOHTaxa.

OnacHOCTb TOKa yTeYKMN

MpeobpasoBatens 4acToTbl TreHepupyeT TOK yTeyku. Yem
BbllLE Hecyllas yactota, Tem Gornblue TOK yTeuku. Tok yTeuku MY
coctaBnsieT 6onee 3,5 MA, hakTU4eckoe 3HayYeHne onpenensieTcs
ycroBusimm akcnnyataummn. Ona obecneyenusi 6esonacHoctu MY
1 anekTpoaBuraTenb OOJDKHbI ObITb 3a3eMneHbI. COFIpOTI/IBJ'IEHI/Ie
3a3eMrieHVst JOMmkHO ObiTb MeHee 4 OM. He gonyckaeTcs noaknoyate
3a3eMNsIoLLMIA NPOBOA, K CBAPOYHOMY annapaTy 1 Apyromy CUIIoBOMy
obopynoBaHuio.  HenpaBuIbHO — BLIMOMHEHHOE  3a3eMrieHue
npeobpasoBaTtens 4acToTbl MOXET MPUBECTU K NIETaNbHOMY MCXOdy
U1 cepbesHbliM TpaBmam. MpasunbHoe 3asemreHne o6opyaoBaHUs
OOIMKHO BbITb  YCTPOEHO CepTUPULMPOBAHHLIM  CreLManMcToM-
3NEKTPOMOHTXHUKOM.

29 instart-info.ru



AnekTpobe3onacHOCTb

. MpeobpasoBaTenb YacToTbl HEOOXOAMMO 3a3eMIISTb B COOT-
BETCTBUM C AEUCTBYIOLMMY CTaHAAPTaMU U HOpMaTMBaMMU.

« [N npoBOAKM BXOAHOTO MUTaHWS, ABUrATENs U yNPaBIsoLLIMX
TMMHUIA PEKOMEHYETCS UCTMONb30BaTh OTAESbHbIE 3a3EMISO-
e kabenu.

. B3anpelyaetcs 06beANHSATL 3a3eMIIEHNE HECKOMbKMX NPeos-
pasoBaTeriei YacToTbl MyTeM MocreA0BaTeNbHOMO NOAKIoYe-
HUA.

. 3asemnstoLme Npoeoaa A0MKHbI BbITb MaKCMManbHO KOpPOT-
KNMU.

° Cne,qulTe WHCTPYKUUAM Npon3BoaUTENA ABUraTesia Nno ero
NOAKMIOYEHNIO.

n HAyUUpOBaHHOEe HanpsbkeHune

MHayumpoBaHHOe HanpshkeHue OT BbIXOAHLIX kabenen asurarte-
e, pacrnosioKeHHbIX PSAOM APYr C APYroM, MOXET HakonuTb 3a-
psi Ha KoHaeHcaTopax 06opyAoBaHWS Aaxe Npu OTKMHYEHHOM U
n3onuposaHHoM obopyaoBaHun. HecobriogeHve Tpebosanuii no
pasfenbHON NpoKnazke BbIXOAHbIX kabernew ABuraTens MoxeT npu-
BECTU K CMepTeSlIbHbIM NCXOO4aM UK TsAXeSbIM TpaBMaM. PekomeH-
JyeTcsi NpoknaaplBaThb BbIXOAHbIE kabenu ABuUraTens oTAeNbHO Um

ncnonb3oBaTb 3KPaHNPOBaHHbIE Kabenu.
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Mpn ucnonb3oBaHun Gonee yem Ayx MY He ponyckaetcs obpasoBaHue

neTesb C 3a3eMnALWwmm npoBogoM:

MpaBunbHO He npaBunbHO He pexkomeHnayeTtcsa

PucyHok 3.8 — CxemamuyHoe u3o6paxeHue obpa3osaHus nemsu
C 3azemMsisgrowum npOSO@OM
Ha pucyHke 3.9 npeacTtaBrneHbl pasniuuHble CUCTEMbl  3a3eMIIeHUs.
PekomeHayemas cuctema 3azemnenus TT vmm IT.

1 — V'V L1 E%N‘Vi} L1
ﬁ%\ 02 L ~~ A\ 2 L2
3 VN L3 L3
PEN 1— N 1 — N
] T PE l T PE
L Harpyaka = Harpyska = Harpyska
Cxema TN-C Cxema TN-S Cxema TN-C-S
— L1 L1
EEES L2 ﬁgﬁ L2
L3 L3
N N
l ] PE I PE
= Harpyska 17 Harpyska 17

Cxema TT Cxema IT

PucyHok 3.9 — Tunbl cucmem 3a3emneHust
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CUMMETPUYHBIN  3KPaHMPOBaHHbIM  kabernb obecrneunBaeT MEHbLUMIA
YPOBEHb 3NEKTPOMArHUTHOTO U3MyYeHNs BCEN NPUBOAHOM CUCTEMbI, MEHbLUYHO
Harpy3ky Ha U30MsILMI0 ANEKTPOABMraTENsl, MEHbLUME NOALUMMHUKOBbLIE TOKA U
MEHbLUWNIA M3HOC MOALLUMMHMKOB. 3alUMTHBIA NPOBOAHUK BCEraa AOIMKEH UMETb
[0CTaTouHy0 NPOBOANMOCTb.

B Tabnuue 3.7 ykazaHO MWHMManbHOE CevyeHue 3aLMTHOro NpoBOAHMKA B
3aBVICMMOCTM OT pa3mMepa (hasHbIX MPOBOAHMKOB B COOTBETCTBUN CO CTaHAAPTOM
FOCT P M3K 61800-5-2-2015, korga ¢pasHbiii M 3aLUMTHBLIA NPOBOAHWUKM
BbIMOMHEHbl W3 OAMHAKOBOrO MeTanna. B npoTMBHOM crnyyae ceyeHue
3aLUWTHOIO NPOBOAHMKA JOMKHO 0becneunBaTh Takyto e NPOBOAMMOCTb, YTO
1y BblbpaHHoro no Tabnuue 3.7.

Tabnuua 3.8 — MrHMManbHoe ceveHre 3aLLyTHOMO NPOBOAHMKA

CeyeHue hpa3HbIX NPOBOAHMKOB MuHumansHoe cevyeHne
S (Mm2) COOTBETCTBYHOLLEro 3aLUTHOrO
npoBogHuKa Sp (Mm2)
S<16 S
16<8S<35 16
35<8 Si2

CeyeHne kabens JOMKHO OblTb paccuMTaHO, UCXOAS W3 CrefytoLmx
YCIOBWIA: YKINazaka B NOTok He Boree 6 kabenen B psa, TemnepaTtypa Bo3ayxa
30 °C, wzonaumus MNBX, TemnepaTypa nosepxHoctn 70 °C. [lapameTpsl
kabenen ans OpYyrMx YCHOBUIA [OMKHbI COOTBETCTBOBaTb TpeboBaHWsAM
MECTHbIX HOPMATUBOB MO TEXHWKe GEe30MacHOCTU, HAMPSPKEHWIO MUTaHUS U
HOMWHaNbHOMY TOKY MpMBOAA C y4eTOM TpeboBaHMIA Mo KcniyaTauum.

Heobxoaymo npuaepvBaThCs CriefyroLUmnx npaBu:

+ Kabenb anekTpoasuratens crieflyeT npoknagbiBaTb HA pacCTOsHUM OT

ocTanbHbIX kabenen.

» Kabenu anektpoasuratenein HeCKOSbKUX NPUBOLOB MOXHO yKraJplBaTb

napannensHo 1 psaoM Apyr C APYTroM.

» Kabenb anekTpogpuratensi, kabenb nuTaHusa n kabenu ynpaBneHus

npoknaabiBaTh B pasHblX KaberbHbIX NOTKax.

* B uenax CHWXEHUs YPOBHSA 3MEKTPOMArHUTHbIX MOMEX, Bbl3BaHHbIX
MUMMYNbCHBIM XapakTepoM BbIXOAHOMO HanpshkeHUs NpuBoda, He cregyeT
npoknagbiBate kabenb [ABuratens napannencHo Apyrim  kabensm Ha
NPOTSKEHHbBIX yYacTKax.

[MepeceyeHne kabenew ynpaBneHWss W curoBbiX kabenew cnegyet
BbIMOMHATb MOA, YIIOM, Kak MOXHO Gonee 6nmskum k 90°. He ponyckaetcs
npokragka NnocTopoHHUX kabenen yepes npueoa. KabenbHble NOTKM OOSMKHbI
MMETb XOPOLLYK 3MEeKTPUYECKYH0 CBA3b ApPYr ¢ APYrom M C NpoBOAHMKaMMU
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3aseMrieHns. Ona ynyuleHuns BblpaBHMBaAHUA noteHumana MOXHO
MCNonb30BaTh CUCTEMbI artOMUHUEBBIX KabernbHbIX NMOTKOB.

Kabenb anekTpoasurarens

He meHee 300 mm

KaGenb nutanus

Kabenb ynpasnexus 90° 1 Kabenb anekTpoasurarens

A
§ Hossias 200 mm He meHee 500 Mm

BxoaHow kabenb nutanus

Kabenb ynpasnexus

PucyHok 3.9 — pagpuveckoe npedcmaesneHue paccmosHuli Mexody Kabenamu
3.5.2. Bbibop kabenew ynpaBneHusi. JkpaHUupoBaHue

Bce kabenu ynpaBneHusi [OOmkHbl ObiTb  3KpaHMpPOBaHHbIMW. [ns
aHaroroBbIX CUMHaroB CrieflyeT UCMOoNb30BaTb kabenb Tuna «BuUTas napa» c
[OBOVIHBIM 3KkpaHoM (cM. puc. 3.10a). Kaxxaplvi curHan formkeH ObiTb NOAKMoYeH
C NOMOLLbIO OTAENBHON 3KPaHMPOBaHHOW napbl. He crefdyet ucnonb3osBatb
OAMH 0O6LLMIA NPOBOA ANst Pa3HbIX aHANOroBbIX CUTHASIOB.

S

Puc. 3.10a Puc. 3.106

[1ns HU3KOBOMNbLTHBIX LMPOBBLIX CUTHANOB NyyLle BCEro NoaxoauT kabenb ¢
[ABOWHbIM 3KpPaHOM, Of{HAKO MOXHO UCMONb30BaTh M kabenb Tuna «BuTasi napa»
C ofHUM 3kpaHom (puc. 3.106).
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3.5.3. NopgkntoyeHue Ha wWnHy RS485. Tpe6oBaHMA NO NOAKITHOHEHUIO

* /cnonb3yviTe aKpaHNPOBaHHbI kaberb, coaepXaLlumii ABe BUTbIE Mapbl.

» CoeguHuTte cooTBeTCTBytoLME noTeHumans! (0 B).

» MakcumarnsHas AnvHa nmHum — 500 MeTpoB.

» MakcumanbHas ArvHa oteeTBreHust — 20 MeTpoB.

*[Mpoknaaka kabenen: NpokrnaabiBaTe cCETeBOW Kaberb OTAEMbHO OT CUMOBbIX
kabenen (no kpaniHen mepe, Ha pacctoaHum 30 cm); ecnm Heobxoammo,
BbIMONHSAWTE NepeceyeHns NoA NpsMbIMA yrramuy; NOAKMYanTe aKpaH
Kabensi K KnemMMe 3a3eMIieHUss Kaxaoro noakntyaemoro npubopa.

* [MoaknoumTe TEPMMHATOPbI NIMHUK K KaXKOOMY U3 OBYX KOHLIOB JIMHAN.

3.5.4. NopknoyeHne NPOBOAOB K aHanNoroBomy Bxoay

[Mpn mManown BenuuMHe HanpsPKEHUS aHarnoroBoro curHana Ha Hero mMoryT
NOBMNUSATb BHELUHWE Momexu. B obwem crnyyae HeobxoaMMo MCMonb3oBaTb
3KpaHMpPOBaHHbIN kabenb ¢ ANMHON, He npeBbilatowe 20 M, kak NnokasaHo
Ha pucyHke 3.11.

<20m ny

Loy d v
hoh
E‘ Al
! — L deno
I 1 IPE

PucyHok 3.11— Cxema rodkntoyeHusi npogodos K aHaro2o08oMy exody (obujuti
cryyati)

B cnyyasix, korga aHasnoroBbli cyrHasn nofBepraeTcsi BO3AENCTBUIO CUMBHBIX
nomex, HeobxoaMMO YCTaHOBUTb (DUMBTPYHOLLMIA KOHOEHCATOpP, Pacrofioxus
ero psigoM C WCTOYHMKOM aHanoroBOro CurHama, unu npoaetb kabernb B
eppuTOBOE KOIMbLIO, KaK NnokasaHo Ha pucyHke 3.12. Tpebyetca caoenatb 2-3
BUTKa kabens Ha deppuToBOM KosbLie. HamoTka [ormkHa NpoM3BOAUTLCS B
O[HOM HarnpasreHuu.

®eppuToBoe ny
KOMbLO

a Al

BHrewwHui ~—
MCTOUHIK C\L 22 HO

aHarnorosoro 50B
curHana ; GND

-

PucyHok 3.12 — Cxema noakrntoyeH st NPOBOAOB K aHarioroBoMy Bxoay (npwv
BO3€/CTBMN CUMNbHbIX NMOMEX)



3.5.5. MopkntoyeHne Harpy3Kku Kk penerHoMy BbIXxoay

PenenHbin Bbixog TA-TB-TC npeactaBnsieT cobol BbIXOA TWUMa «CyXon
KOHTaKT», T.e. K HeMy TpebyeTcs noaBecTv NMTaHWe cornacHo pucyHky 3.13
(NoaKroYeHVe Harpy3ku, NUTaoLLENCs OT NEPEMEHHOT0 HanpsbkeHus) i 3.14
(noaxnoyeHre Harpysku, MUTaKLWENCS OT NOCTOSIHHOMO HaMNpPsPKEHUS).

my

1c | 2508 AC

Harpyska
(£3 A, 250B AC)

PucyHok 3.13 — Cxema nodkrnroyeHUs1 Hazpy3Ku rnepeMmeHHo20 moka K pesieliHoMy
8bIX00y

ny

<30B DC

Harpyska
(1A, 30BDC)

PucyHok 3.14 — Cxema MoOKMOYEHUS Hagpy3Ku MOCMOSHHOZ0 MOoKa K perieliHoOMy
8bIX00y
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3.5.6. MopknioueHue K uncpoBbIM BXOAHBLIM KNemMmMam

MopkntodeHve LMPOBbIX BXOAHBIX KIIEMM B YeTbIPEX pasnyHbIX BapuaHTax:

BapwvaHT nogkntoveHns 1 (no yMon4aHuio): BHELLHWUA UCTOYHWK MTMTaHUS He
ncnonb3yeTcs, umgposble Bxoabl B pexume NPN.

BapuaHT nogkntoyeHns 2: UCMOnb3yeTCs BHELUHWA WCTOYHUK MUTaHUS,
undpposble Bxoabl B pexvime NPN.

BapuaHT noakntoveHuns 3: BHELLHUN UCTOYHUK NMUTaHNS HE UCMONb3YyeTCs,
umndposble BxoAbl B pexxvme PNP.

BapuaHT nogkntoyeHns 4: MCnonb3yeTCs BHELUHWA WCTOYHUK MUTaHUS,
undpposble BxoAabl B pexume PNP.

ny ny
9-30B DC
24V 24V
b1 NPN D1 NPN
D2 D2
D3 D3
D4
b4 PNP PNP
HDI5* HDI5"
COoM COM
Bapua+Hm 1 Bapuanm 2
ny
24V
D1
NPN
D2
D3
D4
PNP
HDI5*
COM
Bapuanm 3 Bapuanm 4

PucyHok 3.15— BapuaHmbi noOKmo4eHUs UughposbIX Kiiemm
* Lncoposoi/umnynecHbii Bxoa HDIS goctyneH B mogensx ot 18.5kBT BkntoumnTensHo



naea 4. NMoarotoBka Kk paboTe

4.1 Mepbl NpeAOCTOPOXHOCTU U NpOBepKa Nnepen NPo6HbIM
3anyckom

He npubnuxanTecb K npeobpasoBarento 4acToThl,
3MeKTpoaBMraTento U UCMOSIHUTENBHOMY MeXaHW3My B Cryyae
MCMONb30BaHUSI aBTOMAaTUYECKOro nepesanycka, T.K. BHe3anHbIn
nepesanyck MOXeT NPUBECTM K TpPaBMam nepcoHana.

[nsa onepaTuMBHOrO OTKMOYEHUsI MpeobpasoBaTenst 4acToThl,
TpebyeTcsi yCTaHOBUTbL OTAENBHYHO KHOMKY aBapuIHOIO ocTaHoBsa. B
NPOTUBHOM Cly4ae BO3MOXHO MonyYeHve TpaBMm.

He npukacantech k paguatopy Ui TOPMO3HOMY Pe3UCTopy, T.K.
OHW HarpeBalTCsl A0 BbICOKMX Temnepatyp. B npoTusHoOM crydyae
BO3MOXEH OXOT.

[MockonbKy HM3KYHD CKOPOCTb BpalleHUs anekTpoasuratensi
MOXHO W3MEHUTb Ha BbICOKYlO, TO Mepes Hayanom paboTbl
ob6si3aTenbHo ybeauTech B TOM, YTO AManasoH BO3MOXHbIX YacToT
aneKTpoaBMraTens u MmexaHm4eckoro 060pyoBaHUsi COOTBETCTBYET
BbICTAB/IEHHOMY [Juana3oHy B npeobpasoBaterie 4acToTbl. B
NPOTUBHOM CIly4ae BO3MOXHO MOSyYeHWe TpaBM W MoBpeXxaeHue
obopynoBaHus.

3anpelyaetcs CHMMaTb WM MOAKMOYaTb BbIHOCHYK MaHenb
yrpaBneHus npu BKIKYEHHOM NUTaHUM Ha npeobpasoBaTene
yactoTbl. B npoTMBHOM  crnyyae  BO3MOXHO  MOpaXkeHue
3M1EKTPUYECKMM TOKOM.

4.2 Mpo6HbIK 3anyck

1) BbINONMHWUTE Mepbl NPeAOCTOPOXHOCTU 1 NPOBEPKY Nepes NPOoGHbIM
3anyckoM. [lepBoe BknouveHne npeobpasosaTens TpebyeTcs Npou3BOAUTL
npy OTKMIOYEHHOM 3rekTpoaBuratene (0TCOeAMHEHHbIX BbIXOOHbLIX CUIOBbIX
kabensx).

2) Mocne nogaun NUTaHus 1 BKNKYEHUS NpeobpasoBaTens HeobxoarMo
ybeamtbcst B TOM, 4TO npeobpasoBaTenb HaXoAMTCH B pexume “ocTaHoB”
(Ha gvcnnee muraeT vHAMKaUMs, He roput ceetoauop «Paborax). B cnyyae,
ecnun Ha pgucnnee ortobpaxaeTtcsi coobuweHne Tuna «ErrXX», Heobxogumo
ob6patuTbes k rmaee «CoobLeHNst 0 cocTosHUM MYy,

3) Mepen ocyllecTBNeHMeM HacTpoek mnpeobpasosaTens Mo
KOHKPETHOE MPUMEHEHWE HeobXoAMMO BbIMOSHUTE COPOC BCEX HACTpoeKk
Ha 3aBOACK/ME YCTaHOBKM (3HaueHue dyHKUMOHanbHoro koga P0-28 HyxHO
yCTaHOBUTb B 3Ha4eHue 1).

4) BbINONHWTL HACTPOVIKY MapaMeTPOB 3eKTpoABUraTens:

-P4-01 — HommHansHasa MoLHOCTL anekTpoasuratens (kBr);
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-P4-02 — HommHanbHoe HanpshxeHue anekTpoasuratens (B);

-P4-03 — yncno nontocoB aneKkTpoasuraTens;

-P4-04 — HomnHanbHbIV TOK anekTpoasuratens (A);

-P4-05 — HomnHanbHas yacToTa anekTpoasuratens ('u);

-P4-06 — HoMVHanbHas cKkopoCTb anekTpoaBuraTens (06/M1H).

5) Mocne ycnewHoro nepBOro BKMOYEHUS NpeobpasoBatens npu
OTKMIOYEHHOM  3NIEKTPOABUraTENE U OCYLLECTBMEHUST BCEX YKa3aHHbIX
BbllLE HACTPOeKk HeobXoaMMO MOAKIOYUTL BbIXOAHbIE CUMOBbIE Kabenmu K
3neKTpoaABMraTento u/vnv AononHMTENnsHoMy 0b6opyA0BaHMtO, YCTaHOBIIEHHOMY
Ha BbIxofe npeobpasoBarensi.

6) [MepBbI 3anyck npeobpasoBaTens C MNOAKIYEHHbIM ABUraTenemM
NPOU3BOAUTL MPU MOMOLUM HaxaTust kHomnku «TOJY.». Mpu yaepxvBaHun
kHomnkn «TOJTY.» anekTpopsuratens OyaeT BpawarbCA Ha CKOpPOCTH,
aKBMBaneHTHon 4actote 6 [u. Heobxogumo ybeanTbCA B MpaBUiibHOM
HanpaBneHuV BpaLleHus MOAKMIOYEHHOro anekTpoasuratens. B cnyvae
HEBEPHOro HamnpaBneHus BpalleHWsi HeobXoAMMO WM3MEHWUTb HarnpaBrieHne
BpaLLEHUS C NOMOLLbIO pyHKLMOHanbHoro koga PO-13 unmn nomeHsATb MecTamum
ABe niobble dasbl BbIXOAHOMO CUITOBOIO NpoBoAa.

Mpu npobHom 3anycke npeobpasoBaTtens Heobxoamo obpallatb
ocob0e BHUMaHWe Ha credytoLlee:

* NPVBOA He AOIMKEH NPOM3BOAMTL YPE3MEPHBIX LLYMOB, PblBKOB
1 BUbpaumi;

* BEnWMYMHa TOKa 3NeKTpodBuraTens He [JOSDKHa MpeBbiwaTb
HOMMWHANBHOTO 3HAYEHWS;

* MpaBUIILHOCTb OTOBPaXEHWS MHOMKALUMU U 3HaYeHUi Ha
auennee.

[Mocne ycnewHoro ocyllecTBreHnss NpobHOro 3arnycka ANsi NoryyYeHus
XKeraemMbix XapaKTepucTUK NpuBoda criefyeT OCYLLECTBUTb HaCTPOWMKY BCeX
napameTpoB paboTbl NpeobpasoBaTens.

Kak npu ckansipHoM, Tak 1 Npu BEKTOPHOM pexvMe ynpaBneHus AOIDKHbI
OblTb BBeAEHbl [aHHble C MacrnopTHOW Tabnuyku anektpopsuraTens. Ons
JdarnbHeliLlen HacTPONKK crnedyeT MCMonb3oBaTb Tabnuuy gyHKUMOHAMNbHBIX
napameTpoB (cM. rnaBy 6.3 [NapaMeTpbl MEHIO NPOrpaMMMPOBaHUS).

4.3 UpeHTudukaumsa napameTpoB 3fieKTpoaBuUraTens
(aBTOHaAcTpoWKa)

PeXvM BEKTOPHOTO yMpaBneHUs C  PasoOMKHYTbIM KOHTYPOM CTPOUT
MaTemaTuyecKyto MoZenb NOAKIHaeMOro ANEKTPOABUraTesisi Ha OCHOBaHWM
BBEAIEHHbIX NapameTpoB. YToObl MOMYyYnTb BbLICOKYIO NMPOU3BOAMUTENBHOCTb
3MeKTpoABUraTensi M onTUMarbHbIe XapakTepUcTukX ynpaeneHus, TpedyeTcs

38 instart-info.ru



nonyuuTb TOYHblE MapameTpbl YnpasnsiemMoro anekrpoasuratens. [Ons
obrneryeHns [OaHHOW 3afayy  WCnomnb3yeTcs (YHKUMS  unaeHTUdukaummn
napameTpoB 3nekTpoaBuraTens.
OTanbl Npy BbINOSHEHWUWN MAEHTUMKALMN:
1. BbiGpaTb NCTOYHMK KOMaHA nycka/octaHoBa (P0-04 = 0) — ynpaBneHve
C naHenu;
2. 3aTem BBeCTM crefytoLume napameTpbl B COOTBETCTBUM C NAcropTHON
Tabnuykon anekTpoasuraTens:
-P4-01— HomMuHanbHasa MoLHOCTL anekTpoasuratens (kBT);
-P4-02 — HomrHanbHoe HanpskeHue anekTpoasurartens (B);
-P4-03 — yncno nontocoB anekTpoasuraTens;
-P4-04 — HommHanbHbIV TOK anekTpoasuratens (A);
-P4-05 — HomnHanbHas yactoTa anekTpoasuratens (I'u);
-P4-06 — HoMVHanbHas cKOpOCTb anekTpoaBUraTens (06/M1H).

MpeobpazoBaTenu Yactotsl cepum NCI nmetoT gBa Tuna naeHTUMKaLmm.
Bbi6op Tvna naeHTudmKaLmin 3aBUCUT OT TEXHONOTMYECKMX YCMOBUIA:

A) Ecrm Harpy3ka MOXeT OblTb MONHOCTBIO CHATA C Barna aNeKTpoaBuraTens,
cnegyetr BblOpaTb «2» B napametrpe P4-00 (nonHas wvaeHTMdukaums),
noaTBepauTb BbIGOp, a 3atem HaxaTtb «[MYCK» Ha naHenu ynpaBreHus.
Mocne atoro MY 3anycTut anekTpoasuratene Bnepes 1 Hasag, npovsBeaeT
ycKopeHue v 3ameasneHue. lNpouecc MoXeT ANUTECHA OKOMO ABYX MUHYT, Mocre
yero MY npekpatut paboty. B pesynbraTte naeHTudmkauum 6yayT paccumTaHbl
crnefytoLve napameTpbi:

- P4-07 (Tok xomnoctoro xoaa anekrpoasuratens 1);

- P4-08 (conpoTuBrieHune cTatopa anektpoasurarens 1);

- P4-09 (conpoTuBrieHne potopa anekrpoasuratens 1);

- P4-10 (B3aMMHas MHOyKTMBHOCTb CTaTopa v potopa anektpoasuratens 1);

- P4-11 (MHOyKTMBHOCTb paccesiHMs cTatopa 1 poTtopa arnekTpoasuratenst 1).

B) Ecmm Harpy3ka HE mMoxeT OblTb MOMHOCTBIO CHSITAa € Bana
anekTpoasuratens, BblbpaTtb «1» B napametpe P4-00 (cTatudeckas
naeHTugmrKaums), noarBepauTb Bbibop, a 3atem Haxatb «[MYCK» Ha
naHenu ynpasrneHus, nocrne atoro Y aBTomaTnyecku BbIMOHAT U3MeEpeHNe
cregyoLwux napameTpoB, He 3anyckasi aNeKTpoaBuraTenb:

- P4-07 (Tok xorocTtoro xona anekrpoasuratens 1);

- P4-08 (conpotuBneHue crtatopa anekrpoasurarens 1);

- P4-09 (conpoTuBneHve potopa anekrpoasuratens 1).
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naBa 5. BcTpoeHHas naHenb ynpaBreHUsi U akceccyapbl
5.1 OnucaHue n pyHKLMOHANbLHOE Ha3HaYeHWe naHemnu ynpaeneHus

MaHenb ynpaBneHus vMmeeT OWCNNEN W KHOMKU ynpaBneHus. Oucnnen
nokasblBaeT MEHIO HACTPOVKN NapaMeTPOB U pasnnyHble paboyne CoCToSHUS.
KHonkn — nHTepderic cBa3un nonb3oBaTtens 1 npeobpasosaTerns YacToTbl. Ans
cepun NCI npegycmoTpeHa oQHOCTpOYHasA NaHernb ynpaBreHns:

CeeToavoab!

Oucnneit

MoTeHuvomeTp
1 KHOMKa BBOAA

Knonka meHio TonYKoBbIA pexum

Knonka nycka KHonka octaHoBa

KHonka nepekrioyeHus
mexay paspsaamu

PuicyHok 5.1 — ®yHKUMK KHOMOK 1 cBETOANOA0B NaHenu ynpasneHus NCI

Tabnuua 5.1 — OnucaHve KHOMOK MaHeny ynpasreHns 1 CBETOANOL0B

HasBaHue OnwucaHue pyHKUMU

KHonku naHenu ynpaBrneHus

Metito Bxof, B MEH0 NapaMeTpoB, BO3BPAT B MpeablayLLnii
YPOBEHb MEHIO

Haxatve: BBOA v NoATBEPXKAEHVE BBOAA NapamMeTpoB.
BpalueHue: Npy BXOAE B MEHIO - HAaBUraums No MeHto, B
pexvme ynpaBneHust - UBMEHEHNE OMOPHON YacTOoThbI

@ (noteHunomeTp)

PexM MOHUTOPWHIa: NPOKPYTKa OTOBPaXeHWs AaHHbIX.
Bo Bpems HacTpOIk1 NapameTpoB: U3MeHeH e kypcopa
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Myck Knonka 3anycka M4

Cron OcrtaHos M4, c6poc owmnbok

Tonu. HasHaueHue 3Toi KHOMKW ycTaHaBNMBaeTCs B napameTpe
P7-28: 3Ha4yeHne 0 (Mo ymonyaHuio) — TONYKOBbIN PEXUM;
3HayeHne
1 — cMeHa HanpaBneHusi BpaLLeHus.

CeeToanoabl NaHenu ynpasneHus

Pabota Bkn: MY B cocTosiHum paboTsl;
Bebikn: MY B cocTosiHUM OCTaHOBa;
Mwuranue: MY B pexvme cHa.

Tok./aucT. Bkn: 3anyck 1 ocTaHOB NPOU3BOAUTCS C KIEeMM;
BhbIkn: 3anyck 1 0CTaHOB NMPOU3BOAUTCS C NaHENM
ynpaeneHus
MwraHnue: 3anyck n octaHoB npoussoauTcs Yyepes Modbus
RTU.

BrP Bkn: BpalleHve B 06paTHOM HanpasneHun (pesepc);
BbIkn: BpalleHue B NpsiMOM HanpasneHuu (Bnepes);
MwuraHue: npov3oLLIo BkIoYeHUe peBepca npu
yCTaHOBMEHHOM 3anpeTe 06paTHOro BpaLleHusi.

Oow./m. Bkn: ynpaBneHne no MOMeHTY
Mwranue: npouecc naeHTudmKaumMm/cocTosiHMe oWnGKn

5.2 OQucnnen

B cocTtosHum pabotbl unu octaHosa MY cBeToavoabl NaHenu yrnpasneHus
oTOOpaxatT pa3nuyHble COCTOSHUSA nNpeobpa3oBartens (cMm. Tabnuuy 5.2). B
napametpax P7-29 (napameTpbl oTobpaxeHus B pexume pabotel) n P7-30
(napameTpbl 0TOOpaXKeHNsi BO BpeMsl OCTaHOBa) MOXHO BblOpaTh Tpebyemblie
nokasarenu ans otobpaxeHus Ha gucrnnee. KHonka «BBO[» ncnonb3yetcs

[Ons CMeHbl nokasaTernen.

Tabnuua 5.2 — OtobparxeHne nokasatenen Ha gucnnee M4

Kop Ha gucnnee

3HayeHue

OnopHas YactoTa

Pabouasi yactota

BbixoaHow Tok

HanpspkeHne 3MMT/BbixogHoe HanpspkeHve

CKOpOCTb BpaLLEHUs 3MeKTpoaBUraTens
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5.3 [lononHuTenbHbIe akceccyapbl

CBeTogvofHasi naHenb NpeobpasoBaTernsa YacToTbl ABMASAETCS HECHEMHON.
HonornHutensHast LED-naHenb npuobpeTtaetcsi OoTAENIbHO U MOXET OblTb
BblHECEHA Ha LKag C MOMOLLBbID MOHTaXHOro Kommnnekra (B KOMMMeKT
noctaskn He Bxogut). MMaHenb NCI-KP (pucyHok 5.2) npepgHasHayeHa
Ons  nporpammunpoBaHust  npeobpasoBatens 4Yactotbl. OHa no3BonsieT
OCyLLeCTBMATb nmporpammupoBaHune M4, 3anyck, ocTaHoB, perynvpoBaHue
4aCTOTbl U MOHUTOPUHT NAapaMeTPoB, UMEET CTeNeHb 3awmThl IP31.

’-.\
Fronl /s A r—

OK

[
TNokan/Ouct Ow./m.
: S. I: I

» ’

B1

PucyHok 5.2 — BbiHocHas1 naHersb yrpaeneHust NCI-KP

Tabnuua 5.3 — OnncaHve KHOMOK NaHeNM ynpaBreHus 1 CBETOANO0B

HaumeHoBaHue w,mm  B,mm | Lmm | W1, mm | Bl,mm | T, Mm

NCI-KP 60 90 35 58.2 87,7 13,9
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5.3.1 MoHTaxHasa pamMmka

MoHTaxHas paMKa npegHasHavYeHa ana KpenneHna naHenn ynpasreHuns.

e~ ——a
W Q I
o
o g
= 1
~ w1 ~ [
g ul

PucyHok 5.3 — MonmaxHasi pamka NCI-MF

Tabnuua 5.4 — Paamepbl MoHTaxHon pamku NCI-MF

HaumeHoBaHue Wwmv [B,mm | Lmm | W1, mm | B1,mm | 1, Mm

NCI-MF 70 116 18 64 110 16

5.3.2 YanMHutenbHbIN Kabenb

OTAEenbHO MOXHO MPMOOPeCcTU yanuMHWUTENbHbIN Kabenb grmHon o 10
METPOB AMNs MaHenm ynpasneHus.

PucyHok 5.4 —YonuHumenbHbil kabenb IN-EC
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naBa 6. MeHto nporpammMmupoBaHus

MeHto NporpaMMrpoBaHust MOXET GbITb M3MEHEHO Kak B PEX1Me OCTaHoBa,
Tak U B pexviMe paGoTbl.

6.1 HaBurauus v pegakTMpoBaHue NapameTpPOB B MEHIO

MeHio mporpammypoBaHunsi UCMONb3yeTCca AN MPOCMOTpa U U3MEHEHUS
napameTpoB, onpeAensaiowmx paboty npeobpadosarens YacToTbl. [ina goctyna
K MEHIO nporpaMmMnpoBaHnA Ha TMaBHOM 3KpaHe HaXXMUTe KHOMKY «MeHto».
B npeobpasosatene uyactotbl cepum NCI ucronb3yeTcs TpexypoBHeBas
CTPYKTypa MEHIO AN HACTPOVIKN NapameTpoB.

pynna dyHKUMOHaNbHBIX NapaMeTpoB (MEHK0 MNepBOro YpOBHS) —+
napameTp (MEHH BTOPOro YpOBHSI ) 3HAYeHWe napameTpa (MeHK TPeTbero
ypoBHS). Huxe npnBeagHbl Cxema 1 HaBurauus Mo MeHo NporpaMMmnpoBaHUS:

52.08 Tudposoii arcmeit

MeHio IIEPBOI'0 YPOBHA wa .

I13MeHeHHe TPYTIIB IapaMEeTPOB

v
MEeHI0 BTOPOTO YpOBHS P22.11

H3menenne napameTpa

Menio TPETHEro YPOBHSI wa' ww

I3MmeHeHne 3HaYEHIIA TapaMeTpa
PucyHok 6.1 — Cxema HacmpoUKu napamempos MEHI

HaBurauus no MeHo NporpaMMm1poBaHnS:

» [1ng HaBuraumv mexay rpynnaMuv napameTpoB MEeHI0 MPOrpamMmmMypoBaHnst
MNCNOMb3YOTCS KHOMKN @ M@ (BpaLLeHne NoTeHUMoMeTpa BNpaso U BMEBO);

» [Ins nepexopa B criefytowiee NOAMEHIO UCMONb3yeTcst KHonka «Besoay»
(HaxaTe Ha noTeHUMOMETP), ANS BO3BpaTa B npedblaylliee MeHto
ncnonb3yeTcs KHomka «MeHo»;



6.2 3awmTa AaHHbIX Naponem

MeHio nporpamMmvpoBaHusi MOXeT ObITb 3abrnokupoBaHo Ans  TOro,
4YTOObI 3anMpPeTuTb HexenaTerbHbIM MOSb30BaTeNsM U3MEHATb napaMmeTphbl.
BrokupoBka Ha 3anucb nNapameTpoB ycTaHaBrMBaeTcs napameTpom P7-49,
KOTOPbIV MO3BONSET YCTAHOBUTL MAPOSlb HA MEHIO NporpamMmmmpoBanus. [Ons
370ro B napametpe P7-49 Heo6xoaMMOo yCTaHOBUTb 3Ha4YeHMe, OTNnYHoe oT 0 n
HarkaTb Ha KHonky «BBO[» (HaxaTue Ha noteHumomeTp). BBegeHHoe 3HaveHne
OyneT naponem nonb3oBaTens. Npu BbIXOAe M3 MEHIO MPOrpamMmmMpoBaHus
naponbeHas 3alwmTa byaeT aktmenpoBaHa. MNpu NOBTOPHOM HaxaTum Ha KHOMKY
«MEHKO» Ha gucnnee otobpasutcs «0. 0. 0. 0. 0.». Tenepb npu nepexoge B
MEeHIO MporpaMMupoBaHus NpeobpasoBaTerb YacToTbl CHaYana 3anpocuT BBOA,
napornsi, yCTaHOBIIEHHOTO paHee B napameTpe P7-49.

. [nsa Toro, 4To6bl OTMEHUTL BrOKMPOBKY NapamMeTpoB, B
== | napameTtpe P7-49 Hy»xHO ycTaHOBUTb 3HayeHne «00000».
—_— . Ecnun Bbl 3abbinu naponb, obpatuteck B TEXHWUYECKYHO

noaaepxky INSTART.

6.3 MapameTpbl MeHIO NPOrpPaMMUpPOBAHUSA U UX ONUCaHKE

B MY cepun NCI napameTpbl crpynnMpoBaHbl Mo yHKUMOHANBHOMY
Ha3Ha4YeHIo; BaXHO NMOMHUTb:

1. Homep rpynmnbl COOTBETCTBYET MEHIO NEPBOrO YPOBHS;
2. Homep napameTpa cooTBETCTBYET MEHIO BTOPOIO YPOBHS;
3. HasHaueHve cTonbuoB Tabnuupbl dyHKLMOHAIbHBIX MapaMeTPOB:

1- 1 cTonbeu, «PyHKUMOHANBHbIN KOAY , COOEPXKUT HOMEP NapameTpa;
2- 1 ctonbel, «Ha3BaHne yHKLMM» COOEPXUT KpaTKoe onucaHue
PyHKLMK;
3- 1 cTonGeu, «[dvana3oH HacTpoWku», ob6o3HayaeT AOMYyCTUMbIN
Avana3oH 3Ha4YeHun napameTpa;
4- 1 cTonGeu, «3aBoACKOe 3HAYEHNE» — UCXOAHOE YCTaHOBIIEHHOE
3HauYeHue;
5-i1 ctonGeu, «M3meHeHne», 0603HaYaET YCNOBUSI U3MEHEHUSI UK
OTCYTCTBME BO3MOXHOCTWU WM3MEHEHWsI AaHHOrO napametpa. Huxe
noAapobHO onucaHbl YCINOoBHbIE 0603HAYEHUS:
«0O»: [JaHHBIV NapameTp MOXET ObITb 3MeHeH, koraa N4 HaxoauTcs Kak B
pexunmMme OCTaHoBa, Tak 1 B pexrme paboTbl;
«m»: [JaHHbIN napamMeTp MOXEeT ObiTb M3MEHeH TOnbKko Toraa, korga MY
HaxoOMUTCA B peXMMme OCTaHOBa;
«eox»: [laHHbIN NapameTp ABNSeTCS NapaMeTpOM MOHUTOPMHIA (MCMOMb3yeTcs
s NpocMoTpa U He MOXET ObITb U3MEHEH)
«#»: [aHHbIi napaMeTp MOXeT ObITb M3MEHEH TOMbKO CreuuanMcTamm
CEpBVICHOW CINyX0bl.
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Fpynna P0: OcHOBHble NapameTpbl

DYHKUMO- HasBaHue [nana3oH HaCTPOWKMu 3aBsog. Uzm.
HanbHbIN byHKLMK 3Hau.
Kon
P0-00 Bepcus - XXX XX .
nporpaMmmMHoro
obecneyeHnst

Bepcus nporpammHoro obecrneyeHmst MOXeT ObITb TONbKO MPOCMOTPEHA, HO
He MOXeT ObITb U3MeHeHa.

DyHKUMO- HasBaHue J[Anana3oH HaCcTPOMKMU 3aBog. Usm.
HanbHbIN byHKLMM 3Hau.
koo
P0-01 Twvn Harpysku 0: Tun G (Harpysku ¢ 0 ]

NOCTOSIHHBIM KPYTALLMM
MOMEHTOM)
1: Tun P (Harpy3ku ¢
nepemMeHHbIM KpyTALLMM
MOMEHTOM)

[aHHblii napameTp BbIGUPaETCs Nnog He0GXOAUMBIA TUM HArpPy3KA.

0: Ans Harpy3oK € MOCTOSHHbLIM KPYTALUMM MOMEHTOM.

Wcnonb3yeTcsi ¢ Harpy3kom ¢ NOCTOSHHLIM BpaLLaioLLMM MOMEHTOM. B aTom
cnyyae BenuuMHAa BpaLLAOLLEro MOMeHTa, HeoBXoAVMMOro Ans NpuUBEAeHUs
B [elNcTBME Kakoro-nmbo MexaHusma, NnocTosiHHa Hes3aBUCKHMO OT CKOpOCTH
BpaLlleHusi. Hanpumep, koHBeepbl, 3KCTPyAepbl, KOMMPECCOPbI, CKBaXWHHbIE
Hacochbl.

1: ANsA Harpy3okK ¢ nepeMeHHbIM KPYTALMM MOMEHTOM.

McnonbayeTca ¢ Harpy3kol ¢ nepemMeHHbIM BpaLlaloLLyM MOMEHTOM. OTOT
MOMEHT MMEET OTHOLUEHWE K Harpy3kam, Ans KOTOpbIX TpebyeTcsi HU3Kui
BpaLLaoLWMiA MOMEHT MPU HU3KOW YacToTe BpalleHus, a Npu yBernmyeHuu
CKOpOCTM BpalleHusi Tpebyercs Gonee BbICOKWA BpallaloLMiA  MOMEHT.
TUNNYHBIM NPUMEPOM TaKOrO PeXMMa SIBMSKOTCS HACOChI.

Hacocbl ¢ BbICOKUM MyCKOBbIM MOMEHTOM HeobxoauMmo nopbupaTb Mo
obLenpombliwnieHHoMy pexumy (G); K TakuM HacocaM MOXHO OTHECTU
CKB@XXMHHbIE HACOChI, HACOChl NS NepeKayky BSA3KUX XUOKOCTEW, BaKyyMHble
Hacochl.
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DYHKUMO- HasBaHue [vana3oH HacTpourku 3aBoga. Uzm.
HanbHbIN pyHKLMM 3Hau.
Kog
P0-02 HomuHanbHbi 0.1 A~ 3000.0 A 3aBvicut .
Tok MY oT Mogenu

P0-02 oTobpaxaeT HOMWHambHbIN TOK Mpeobpa3oBaTens 4YacToTbl.
MapameTp MOXeT BbITb NMPOCMOTPEH, HO HE MOXET BbITb U3MEHEH.

®DyHKUMO- HasBaHue [uana3oH HacTPOWMKKU 3aBog. Usm.
HanbHbINA yHKLUMM 3Hau.
KoA
P0-03 Pexum EnvHuup: 2 []

ynpasneHns ntun | 1: SVC (BEKTOPHbIN
anekTpoasuratens | 6e3gaTyvkoBbIN)
2: VF (ckansipHbiit)
LecaTtku:

0: ACUHXPOHHBI 3
1:CUHXPOHHBIV 3

Pa3psg eannunu: BbIGOp pexxvma ynpasneHus.

1: BekTOpHOE ynpaBrieHue ¢ pa3oMKHYTbIM KOHTypom (SVC).

YnpasreHue anekTpoasuratenem ocyluecTsnseTcs 6e3 garyvka obparHom
cBA3N (3HKoAepa). [laHHbIN MeTod NPUMEHUM K TakUM Harpy3kam Kak CTaHKu,
LeHTpUdy Y, BOMOYMIIbHBIE CTaHKM U NUTbEBbIE MaLLUWHbI.

MprmeyaHue: Npu Belbope AaHHOMO MeToAa K npeobpa3oBaTento YacToThl
MOXeT OblTb MOAKIMIOYEH TONBKO OAMH ANEKTPOABUraTE Mb.

2: CkansipHoe ynpaBneHue (V/F).

[aHHbIN MeToA ncnonb3yeTcs B OOMbLUMHCTBE ClyvaeB B BEHTUNSATOPHbIX
N HacoCHbIX MPYMBOAAX, a TaKKe B TeX Cryvasx, rae oavH npeobpasosaTernb
YacTOTbl YNpaBnAeT HECKOMbKVMW 3M1eKTpoABUraTeNsamm.

ﬂpM MCNOJ1Ib30BaHUN BEKTOPHOIo ynpaslieHUsa Heobxoanmo
— BbIMONHUTE  MAOEHTMMKALMIO NapamMeTpoB aneKkTpoasuratens,
— npevmyliecTtsa BeEKTOPHOro cnocoba ynpaerneHna MoryTt ObITb
MCNOJIb30BaHbl TOJIbKO nocre nosfiy4YyeHna CbaKTVILIeCKVIX napaveTpoB
NCNOJib3yeMOro anekrpoasuraTens.

Paspsig aecsATkoB: BbIGOP TUNa aneKkTpoasuraTens:
0: ACVHXPOHHbI 3NeKTPoABUraTeb C KOPOTKO3aMKHY ThIM POTOPOM;
1: CUHXPOHHBI 3NEKTpoABUraTesb C MOCTOSHHLIMW MarHUTamm.
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®DyHKUMO- HasBaHue J[Anana3oH HaCTPOMKMU 3aBsog,. Uam.
HanbHbIN dyHKLMM 3Hau.
kon
P0-04 McToYHMK KOMaH, 0: Maxenb ynpaeneHus 0 n
nycka/ octaHoBa 1: TepmuHan (knemmbl

ynpaBneHus)
2: MNpoTokon cBsA3n
Modbus RTU

[MapameTp 3ajaeT MCTOYMHUK KOMaHA nycka/ocTaHoBa npeobpasoBartens
4YacToThI.

0: MaHenb ynpaBneHus

3anyck, 0CTaHOB U peBepC OCYLUECTBISIOTCA C MOMOLLbIO KHOMOK MaHenm
ynpaBrieHus.

1: TepmuHan (knemmbl ynpaeneHusl)

3anyck, ocTaHoB, peBepc M Ap. yHKLUMWU OCYLLECTBASKOTCA C MOMOLLbO
LUMPOBBIX KNEMM yMpaBrieHus.

2: MpoTokon cea3n Modbus RTU

3anyck, ocTaHoB, peBepc M Ap. hyHKUMM OCYLLECTBMSOTCA C MOMOLLbIO
ceTeBoro npotokona Modbus RTU.

MHdopmaumio o yHKUMOHamNbHBIX NapameTpax, CBA3aHHbIX C CETeBbIM
npokoriom Modbus RTU, cm. B “[pynna P8: MapameTpbl KOMMYHUKAUVOHHOIO
npotokona Modbus RTU”.

DYHKUMO- HasBaHue [nana3oH HaCTPOWKMu 3aBoga. Uzm.
HanbHbIA pyHKLMH 3Hau.
koA
P0-05 Ba3soBasi yactoTta 0: Pabouas yacTota 1 ]
npu 3agaHun 1: OnopHas vactoTa

4acToTbl C KHOMOK
naHenu Bo Bpemst
paboTbl

OTa yHKUMA OelcTBUTENbHA TOMbKO TOrAa, Korga WCTOMHMK 3afaHus
OMOPHOrO CUrHana — KHOMKV MaHen ynpasneHns Unm Knemmbl ¢ yHKUMamMm
yBENUYEHNSA/YMEHbLUEHUS YacTOThl.

OTOT (PYHKUMOHamNbHBIN KOA MPYMEHSETCA AnA onpefeneHns evcTBuA
KHOTIOK «BBEPX» U «BHU3» (BpaLLEHWs NMoTeHLUMoMeTpa Brpaso U BNeBO) NaHemnm
ynpasrneHus. B 3aBUCMMOCTY OT YCTAHOBMEHHOIO 3HA4YeHNS KOAA, yKa3aHHbIMU
KHOMKaMMW MOXHO KOPPEeKTUPOBaTb (MOBbILIATL/MOHMXATE) pabouyto  unu
OMOpHYl0 YacToTy. Pasnuuna mexay [OBYMS HacTpovikamMu CTaHOBSITCA
3aMeTHbIMK, KorAa npeobpasoBaTerb YacTOTbl HAXOAWTCS B NpOLieCcce pasroHa
U1 3amepsnieHuns, korga paboyast YactoTa OTMYaeTcs OT ONOPHOW YacTOThbI.
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DyHKUMO- HasBaHue [inana3oH HaCTPOWKK 3aBoga. Uam.

HanbHbIA dpyHKLMM 3Hau.
kon
P0-06 McTouHmk 0: KHonku naHenun ynpasneHns 1 []
3agaHus (6e3 coxpaHeHusi 3Ha4YeHNst
YyacToTbl A OMOPHON YacToThl NpK

OTKIMIOYEHUN NMUTaHUSA

PO-07 WcTourunk 1: KHOMKv naHenu ynp)aaneHMﬂ
3afaHuA (C coxpaHeHNeM 3HaueHns
Hactotel B OMOPHOI YaCTOThI NPK
OTKIMIOYEHUN NMUTAHUS)

2: AHanoroBbivi Bxog Al

4: MHorocTyneH4aThIi pexvv
5: MNK

6: MNO-ynpaBneHve

7: Mpotokon cas3n Modbus RTU
8: BbICOKOYaCTOTHbIN
umnynecHbIn Bxog HDIS (ans
mogaenein ot 18.5 kBT)

«McTouHUK 4YacToTbl A» SBRSETCA OCHOBHbIM, a «MCTOYHMK 4YacToTbl
B» — BcnomoraTenbHbIM UCTOYHUKOM YacTOTbl. KaXgomy MCTOYHMKY YacToTbl
OOIMKHO OblTb MPUCBOEHO YHUKAaNbHOE 3HAYeHWe, T € WCTOYHUKN He MOryT
MCNonb30BaTh OAWH U TOT Xe KaHan 3agaHus 4acToTbl.

Ecnm pans kaHana «B» B KayecTBe WCTOYHMKA 3a[aHUsi OMOPHOro
CUrHana ycTaHoBMneH aHanorosbln Bxog (Al), TO Amana3oH perynupoBKu
ycTaHaBnuBaeTcs B napametpax P0-08 n P0O-09.

0: KHonku naHenu ynpaBneHusi (6e3 coxpaHeHWsi 3Ha4YeHWs1 OropHOW
YaCTOTbl NPU OTKITKOHEHUN NUTAHUS).

HavanbHoe 3HayeHve onopHou 4YacTtoTbl — 3HayeHve PO-11 (onopHas
HavanbHas 4actoTa Mpv 3afJaHun C KHOMOK naHenu ynpasnexus). OnopHoe
3HayeHue 4acToTbl MOXHO MW3MEHSATb MPWM MOMOLLUM KHOMOK «BBEPX» U
«BHU3» (BpaLLleHWs NOTEeHLUMOMEeTpa B MPaBO W BIIEBO) U KIMEMM ynpaBreHus
(yBenunyeHue/ymeHbLleHWe 4YacToThl). locne OTkMYeHMs 1 nocnenytowero
BO306HOBNeHUsi nutanmsa MY onopHoe 3HayeHWe 4acToTbl BO3BpaLLaeTcs K
3HayeHuto PO-11.

1: KHonku naHenu ynpasrneHus (C COXpPaHEHWeM 3Ha4yeHUs1 OMOpHOM
YaCTOTbl NPW OTKIHOYEHUN NMUTaHUS).

HavanbHoe 3HaveHue onopHoW 4acToTbl — 3HadeHue PO-11 (onophHas
HavanbHas 4actota npv 3aJaHun C KHOMOK naHenu ynpasnexus). OnopHoe
3Ha4yeHue 4acToTbl MOXHO W3MEHSATb NPV MOMOLUM KHOMOK «BBEpPX» U
«BHM3» (BpalleHns noTeHuMomeTpa B MPaBo W BMEBO) U KNEMM ynpaBreHus
(yBenunyeHue/ymeHblueHne 4YacTtoTbl). locne OTKMYeHMs 1 nocnenyowero
BO306HOBNEHUst NuTaHus MY ByaeT ycTaHoBReHa onopHas yacTtoTa, kotopast
©Oblfa Ha MOMEHT OTKITHOYEHNS NMUTaHUS.

2: AHanoroBblii Bxog Al.

Mpu BbIbOpe OAHOrO M3 AaHHbIX 3HAYEHWI onopHas 4actota Oyaer
yCTaHaBMMBaTbCA B 3aBUCUMOCTM OT 3HAYEHUS Ha COOTBETCTBYHOLLEM
aHarnoroBom Bxoge. AuanasoH Al no HanpsikeHuto 0 ~ 10 B Ha Bxoge, no Toky 0
~ 20 MA. Bcero nmeeTcsi 4 xapakTepucTUKL 3aBUCUMOCTU. [1Be U3 HUX SIBMSAOTCS
NPAMBIMW, UMEHOLLUMMN 2 TOYKN AN N3MEHEHUs 3aBUCUMOCTM, OCTaBLUMECs 2 —
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KpUBbIE, KOTOPbIE MMEKT 4 ToUKU. [oNb30BaTENb MOXET N3MEHSTb 3aBUCMMOCTb
OMOPHOW YacTOTbl OT BXOAHOMO CUrHara Ha aHarioroBOM BXOAE MpW MOMOLLM
napametpoB P5-15 ~ P5-24 n rpynnel PE. MapameTtp P5-45 ucnonbayercs ans
BblGOpa 0HOro 13 YeTbipex HabopoB NapaMeTPOB KPUBLIX.

Korga Al ucnonb3yeTrca B KayecTBe MCTOYHWKA 3a4aHWs 4YacToTbl, ero
3HayveHue cooTBeTcTBYeT 100 % OT MakcumarnbHom YacTtoTel PO-14.

4: MHOrocTyneH4aTbIA Pexum.

3apaHune COOTHOLLEHNS MexXdy 3aaHHbIM OMOPHbLIM CUTHANOM U 3aJaHHOW
yacToTon Heobxoamnmo HacTpouTb B rpynnax P5 n PC. Bcero moxHo 3agate 16
CKOpOCTEMN, Kaxaasi U3 KOTOpbIX COOTBETCTBYET OnpeAeneHHON KoMBuHaumm,
COCTaBIIEHHON 13 ﬁ)a3HbIX COCTOSIHUI 4 KIEMM MHOFOCTYNEHYATON KOMaHAbI.

5: MpocTou MJIK.

OnopHbIi curHan 3agaHnst yactoTel MY nepekntoyaeTcs no cryneHsm 1 ~
16 ¢ 3agaHHbIM BpeMeHeM paboThbl Kaxaow cTyneHu 1 ~ 16; cooTBeTCTByOLLEE
BpeMmsi pa3roHa 1 3aMeneHus BbionpaeTcsi U3 4 NpeanoXKeHHbIX BapuaHTOB.

Bonee nogpo6bHo — cm. rpynny PC.

6: N O-ynpaBneHue.

Mpn BbIGOpPe paHHOro 3HayeHwst BbinonHsetcs [N[-perynvpoBaHue
npouecca pabotbl MNY. Bonee nogpobHo — cm. rpynny PA.

7: NMpoTokon cBsA3u Modbus RTU.

3afaHne OMopHOro curHana BbIMOMHSAETCs Mo mpoTokony cBsisu Modbus
RTU 4epes pernctp ynpasneHusi.

Bonee nogpo6Ho — cm. rmasy 7.

8: BbicOKO4YacTOTHbIN UMNynbCHbIN Bxog HDIS

OnopHasa yactoTa OyfeT ycTaHaBnMBaThbCsl B 3aBUCMMOCTM OT 3HAYEHUs
Ha UMMyNbCHOM BXoAe. XapakTepucTuKa WMMYIbCHOIO CuUrHana: AvanasoH
HanpsbkeHust — 0 ~ 24 B, ananasoH vactot — 0 ~ 50 kI'u.

®DyHKUMO- HasBaHue dyHkumMn OuanasoH 3aBoga. Usm.
HanbHbINA HaCTPOMKH 3Hau.
kon
P0-08 BepxHuii npegen nctovHuka | 0: MakcumanbHas 0 O
3afaHvs yacrtota (P0-14)
YyacToTbl B npy kombuHauum | 1: TekyLuas YactoTa
MNCTOYHNKOB MCToYHMKa A

OTOT napameTp UCronb3yeTcst Ans onpefeneHvs AvanasoHa kaHana B.
Ecnu gnanasoH BbIGpaH OTHOCUTENBHO MakKCHMMaribHOWM YacToTbl, TO AManasoH
kaHana B 6yaeT meHsTbCS B 3aBUCKMMOCTHM OT napameTpa P0-14. Ecnn guanasoH
BbIOpaH OTHOCUTENBHO KaHamna A, To AvanasoH kaHana B byaeT nameHsitbes
OTHOCUTEIBHO OMOPHOTrO CUrHana kaHana A.

DyHKUMO- HasBanue dyHkumm AvanasoH 3aBsog. Usm.
HanbHbIA HaCTPOMKKN 3Hau.
koa
P0-09 [nanasoH UCTOYHMKA 0% ~ 100 % 100 % o
3agaHvs
YyacTtoTbl B

OTot napameTp UCNOoNb3yeTCA And onpeaerieHna ananasoHa kaHana B.
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®DyHKUMO- HasBaHue [nana3oH HaCTPOWKK 3aBoga. Uam.

HanbHbINA dpyHKLMH 3Hau.
koo
P0O-10 Bbi6op Tuna EnvHnupr: 0 o
B3aWMOAECTBUS 0: paboTaeT TOMbKO MCTOYHUK
NCTOYHUKOB A
YactoTbl An B 1: Pesynbtat

orepaLmm 0OCHOBHOTO 1
BCrOMOrarenbHoro kaHana
(cM. pecsTkm).

2: MNepexntoyeHve mexay
ncToyHnkamun A un B.

3: MNepekntoyeHne mexay
MCTOYHMKOM A 11 pe3yrnbTaTtom
onepauumn (CM. AecsTKn)

4: MNepekntoyeHne mexay
MCTOYHMKOM B 1 pesynbTatom
onepauum (CM. JecaTku)
Lecatku:

0: A+B

1: A-B

2: Makcumym n3 Annn B

3: MuHumym n3 Avnn B

EavHuubL:

0: paboTaeT TONIbKO UCTOYHUK A.

KaHan A sBnsieTca NCTOYHMKOM 3a4aHWNsi ONOPHOTO CUrHarna.

1: Pe3ynbTaT onepauun OCHOBHOro U BCnomMoraTenbHOro kaHana (cm.
DecATKn).

MICTOYHMKOM OMOPHO YacTOThI ABNSIETCS pe3ynbTaT ornepaumm OCHOBHOTO U
BCMOMOraTeslbHOro kaHana, KoTopble 3afatoTcs npy nomMoLm Belbopa Lmdpbl
B paspsiae AeCHATKOB.

Hanpumep, npu BoiGope 3HayveHust 31 («3» B AecsiTkax n «1» B eavHMuax),
MTOrOBbIN OMOPHbIN curHan OyaeTr 3afjaH MakcumanbHbIM 3HaYeHueM U3
kaHanos A n B.

2: MepekntoyeHne mexay uctouHnkamm A n B.

MepekntoveHre ocyLecTBNsieTC Npyu nomoLm dyHKumMn 18 napameTpos.

P5-00 ~ P5-03 (cbyHkumM knemm D — nepekntoyeHme UCTOYHMKA YacToTbl).
Ecnu BbiGpaHo 3HayeHue 18, B kayecTBe OMOPHOM 4acTOTbl 3aeiCTBOBaH
kaHan B, ecnu HeT — gencTeyeT kaHan A.

3: NepekntoyeHne mMexay UCTOHHMKOM A U pe3ynbTaToM onepauum (cwm.
[ecATKHN).

[MepeknioyeHne ocyLUecTBNSETCS NpU MOMOoLm yHKUMK 18 mapameTpos.

P5-00 ~ P5-03 (cbyHKummM knemm D — nepekntoyeHmne NCToYHMKa 4acToTbl).
Ecnn BblGpaHo 3HaueHue 18, B KayecTBe WTOrOBOM OMOPHOWM YacToOThl
3a[eNCcTBOBaH pesynbTar onepauun (CM. OECSTKW), eCrn HeT — JelcTeyeT
KaHan A.
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4: MepekrnoyeHne Mexay UCTOYHUKOM B 1 pesynbtatom onepauum (cMm.
[eCcATKHN).

[MepeknioyeHne ocylecTBnseTcs npu noMowm yHkuumn 18 napameTpos.

P5-00 ~ P5-03 (cpyHKumM knemm D — nepekntoyeHne NCToYHMKA 4acToTbl).
Ecnn BbiGpaHo 3HayeHve 18, B KayecTBe WTOroBOM OMOPHOM 4YacToOTbl
3a[eNCTBOBaH pe3ynbTar onepauuu (CM. OECSITKW), €crin HeT — OelcTByeT
KaHan B.

DOecaTtku:

0:A+B

MTOroBbIi OMOPHBLIN CUMHAM ABNAETCS CyMMOWM MPW HaNOXeHWU OMOPHbIX
curHanos kaHanos A n B.

1:A-B

M TOroBbIi OMOPHBIN CUMHAM ABNSETCS Pa3HOCTbLIO NPU HANOXeHUM OMOPHbIX
curHanos kaHanos A u B.

2: Makcumym ns Aunu B

OropHbI cvrHan onpeaensieTcs MakcumarnbHbIM 3Ha4eHnem 13 kaHanos Au B.

3: MuHumym n3 Aunu B

OropHbI cUrHan onpeaenseTcs MUHUMArbHsIM 3HaqeHem 13 kaHarnos A n B.

®DyHKUMO- HasBaHue cdyHkumm OuanasoH 3aBog. Uam.
HamnbHbIA HacCTPOWVKU 3Hau.
koa
PO-11 OnopHas YacrtoTa (npu 0.00 'y ~ (PO-14) | 50.00 'y o

MCTOYHUKE YaCTOTbI —
KHOMKW MaHenw ynpasneHus)

anI Bbl60pe WCTOYHMKA 3aaHNA OMNOPHOro curHana ¢ KHOMoK naHenn mnnu
KnemMm ynpaeleHna B 3TOM NapameTpe Bbl6MpaeTCﬂ OnopHaa Ha4albHadA
YacToTa.

®DyHKUMO- HasBaHue cyHkumn OuanasoH 3aBoga. Uam.
HanbHbIA HaCTPOMWKKN 3Hau.
koo
PO-13 Bbi6op HanpaBneHus 0: Mpamoe 0 o
BpaLlieHust 3 1: OBpaTHoe
2: 3anpet
peBepca

M3meHss 3HaveHre napameTpa, MOXHO M3MEHWTL HanpaBneHne BpaLleHus
anekTpoasuratens 6e3 nepenofknodeHns kabenew n N3MeHeHUst HECKOMNbKUX
napameTpoB.

0: MNpsamoe

To e HanmpaBneHuwe, 4YTO W TeKkyllee HampasneHve paboTbl
arekTpoasurarens.

1: O6paTtHOe
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HanpasneHue,

aneKkTpoasuraTens.
2: 3anpert peBepca
3anpeT BpaLleHus apuratensi B obpaTHom HanpasneHuu. Mpu noctynnexun
KomaHabl Ha pesepc, MY 3amegnutca oo 0 'y M nepenget B COCTOSHWE

NPOTMBOMOSIOKHOE

HanpaeneHuo

BpaLLeHust

OCTaHOBa.
DyHKUMO- HasBaHue J[nana3oH HaCTPOMKMU 3aBog. U3m.
HanbHbIA byHKLMM 3Hau.
koA
P0-14 MakcumanbeHas 50.00 ~ 600.0 I'u* 50.00My | m
BbIXOAHasA YacToTa

MakcumanbHasi 4yactoTa, KoTopasi MOXeT ObiTb nogaHa Ha BbIXo4
npeobpasoBaTtens YacToTbl.

*3aBucut ot napameTpa P0-20:

Ecnn P0-20 = 2, To guana3soH 50,00 ~600,0 Nu;

Ecnn P0O-20 =1, To auanasoH 50,0 ~ 1200,0 'y,

3: npotokon cesi3n ModBUS
RTU

4: BbICOKOYaCTOTHBIV
mmnynecHbIn Bxog HDI5 (ans
mogzenen ot 18.5 kBT)

®DyHKUMO- HasBaHue [Orana3oH HaCTPONKu 3aBsog,. Usm.
HanbHbIN dyHKLMM 3Hau.
koo
PO-15 WcTouHnk 0: duKcrpoBaHHoe 3HayeHre | 0 ]
3afjaHvisi BepxHen B napameTpe P0-16
npeanensHom 1: aHanoroBbI Bxog Al
YacToTbl (no P0-14)

McTouHmk 3agaHns BepxHeln npeaenbHol YacToTbl Heobxoaum Ans 6onee
rMBKOro orpaHNYeHnst BepXHern npederbHON CKOPOCTU SMeKTPOABUraTeNs.

BEpXHero npegena
npu 3agaHuu
aHaroroBoro
UCTOYHVKa
BEpXHero npeaena
4acToTbl

®DyHKUMO- HasBaHue [Avana3oH HacTpounkn 3aBsog. Usm.
HanbHbIA dpyHKLMH 3Hau.
kon
P0-16 BepxHsia (P0-18) ~ (P0-14) 50.00My | o
npegensHas
YacTtoTa
P0-17 CwmelueHne 0.00 My ~ (P0-14) 0.00 'y o
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OrpaHnyeHve BbIXOAHOM paboueilt 4acToTbl. 3HayeHMe MOoXeT ObiTb
MeHbLLEe UnM paBHO MakcumarnbHon yactoTte (P0-14), HO He MeHbLLE HVXHEN
npeaensHo YactoTsl (PO-18).

MapameTtp P0-17 yBenuuMBaeT 3HaYeHWe BepXHEWN npeneribHoM YacToTbl
npu ycriosun PO-15 = 1. MiToroBas BepxHAs nNpefenbHas YacToTa CKragblBaeTcs
13 YacTOTbl CMELLEHUS U 3aAaHHOIO 3HaYeHNs BEPXHeN npeaenbHOV YacToTbl
(Tonbko npu PO-15 =1).

DYHKUMO- Hassanue dyHKkummn OuanasoH 3aBog. Uzm.
HanbHbIN HaCTPOWKU 3Hau.
koo
PO-18 HwxHaa npegensHas 0.00 'y ~ (PO-16) 0.00 'y o
YyactoTta

HwxHUI Npeaen YacToTbl Npu perynMpoBke Ha Bbixoae M4.
Ecnu onopHas yactota Huxe HXHeW npefernbHON YacToTbl, To 3anyck MY
He OyaeT npovsBeaeH.

DYHKUMO- HassaHue dyHkummn OuanasoH 3aeoga. Usm.
HanbHbIN HaCTPOWKH 3Hau.
koo
PO-19 BbiGop npuBssku 000 ~ 888 000 u]

MCTOYHUKOB KOMaH[,
nycka/octaHoBa K
MCTOYHMKaM 3aaaHust
4acToThl

C nomowpto napameTtpa P0-19 MOXHO 3apaTb KOMOWHAUMIO MPYBSI30K
mMexay 3 MCTOYHMKaMK KoMaHz nycka/octaHoBa M 6 UCTOYHUKaMK 3adaHust
YacTOTbl AN YNPOLLEHMS NEPEKITIOUEHNS UCTOYHUKOB YaCTOThI.

K pasHblM WCTOYHMKAM ynpaBrieHWst MyCKOM/OCTaHOBOM MOryT ObITb
npuBA3aHbl O4HU N Te XXe UCTOYHUKN 3aJaHUsA YaCTOThbl. Ecnu nctouHuk KOMaH[
nveet I'IpVIBSI3aHHbII7I NCTOYHUK HYACTOTbI, TO UICTOYHUK HYaCTOThl, yCTaHOBJ'IeHHbIVI
napametpamm P0-06~P0-10, 6onbLue He ByaeT paboTtaThb.

EAMHULLI: NCTOYHUK 3aJaHWs 4acToThl MY YNpaBreHM nyCKOM/OCTaHOBOM
Yepes naHerb ynpasreHuss;

[ecATKU: NCTOYHVK 3aaHUsi YacTOTbI NPY YMPaBeHUN MyCKOM/OCTaHOBOM
Yepes TepMuHan (KnemMmbl ynpasneHust);

COTHMU: CTOYHUK 3a[jaHNsi YacTOTbl NPU yNpaBreHuy nMyckoM/OCTaHOBOM
Yyepe3s npotokon cesA3n Modbus RTU.

0: HeT npuBssku
1: KHonku naHenu ynpasneHus
2: AHanoroBbin Bxog Al
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4: MHOrocTyneH4aTbI Pexum

5: MNK

6: MA-ynpaBneHue

7: NpoTokon cBAsu Modbus RTU

8: BbicokoyacToTHbIM MMNynbcHbIN Bxop HDI5 (ans mopenei ot 18.5 kBT)

OnuncaHnst ykasaHHbIX BbllE WCTOYHWMKOB 3a4aHusi 4acToTbl CoBMafaoT
C MUCToYHuKamu 3agaHus vactotbl A (P0-06), HeobxooMMO 03HaKOMUTLCS C
onvcaHveM dyHKUMoHansHoro koga P0-06.

®PyHKUMO- HasBanue cyHKLMM [OuanasoH 3aBoa. Usm.
HanbHbIN Ko HacTPOWKM 3Hau.
P0-20 To4HOCTb 3aaaHus 1:0.1Ty 2 n
yacToTbl 2:0.01Ty

OTOT napameTp MCMonb3yeTcs Afs oNpeaerieHnst TOMHOCTY 3HaYeHWIA BCex
PYHKLUMOHATbHBIX KOAOB, CBSA3aHHbLIX C YaCTOTON.

Ecnn P0-20 = 2, To guanasoH BbixoaHon YactoTbl 50,00 ~ 600,0 Iy;

Ecnn P0-20 = 1, To AManasoH BbixoaHou YyacTtotbl 50,00 ~ 1200,0 'y,

DyHKUMO- HasBaHue cyHkumn OnanasoH 3aBog. Usm.
HanbHbIW KO HaCTPOWKU 3Hau.
P0-21 ToyHOCTb 3aaHusa 0: 1cek 1 n
BPEeMEHM pasroHa u 1: 0.1 cek
3ameaneHus 2: 0.01 cek

MmeeTca 3 kmacca TOYHOCTM AN M3MEPEHMS BPEMEHM pasroHa WU
3amennexus: 1 cek., 0,1 cek. n 0,01 cexk.

DyHKUMO- HazBaHue dyHKUMK [Ouana3oH Ha- 3aBogp. Usm.
HanbHbIW KOA, CTpPOWKMN 3Hau.

P0-22 BasoBas yactoTa 0: makcumanbHas | 0 ]
BPEMEHU pasroHa u yactota (P0-14)
3ameqneHuns 1: OnopHas vacTto-
Ta (P0-11)

2: HomuHanbHas
YyacToTa aBuraTte-
ns (P4-05)

BasoBasi yactoTta ans otcyera BpeMeHUu pasroHa 1 samenneHuns. Ha pwuc.
6.3 npueeeHa cxema aongd onpeneneHns (baKTVI‘—leCKOFO BpeMeHn pa3roHa un
3amMeneHua.
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DyHKUMO- HazBaHue dpyHKkumMn J[nana3oH HacTPOWKK 3aBog. Uam.
HanbHbIA 3Hau.
Koa
P0-23 Bpems pasroHa 1 0c~30000c (P0-21=0) | 10.0¢c o
0.0c~3000.0
c (P0-21=1)
P0-24 Bpems sameanenns 1 | 0.00 ¢~ 300.00 10.0c o
c (P0-21=2)

Bpems yckopeHuss — 310 Bpemsi, Heobxogumoe [MY ans yckopeHus c
HyrneBon Oo 6asoson yactoTbl (P0-22), Ha pucyHke 6.3 — ycTaHOBMeEHHOe
BpEMs pa3roHa.

Bpemsi 3amepneHusi — 310 BpeMsi, Heobxoammoe MY ana 3ameaneHus
¢ 6asoBoit YacTtoTbl (P0-22) oo HyneBoW, Ha puUcyHke 6.3 — yCTaHOBMEHHOE
BpEMSs 3aMeNeHus.

Paboqas BbixogHas vactora (')

BasoBasiyactota [ m———p———————E———————

OnopHasi yactota

akmecioe akmecioe
Bpems pasrora Bpensnzaven-
newns

Yratioanet0e Epet T~
pasroa aameanenits

PucyHok 6.3 — Bpemsi pa3zoHa/3amedneHust

Korga onopHas yactota paBHa 6a30BOI 4acToTe, YCTaHOBIIEHHOE BpeEMS
pa3roHa M 3ameafieHUsi COBMafaloT € (PaKTUYECKM BpPEMEHEM pa3roHa U
3amepnrieHus. B uHom cnyyae, Kora onopHas YactoTa oTimyaeTcs oT 6a3oBoi
4acToTbl, (paKTUYECKoe BpeMsl pasroHa W 3amedrneHust oTnuyatoTcst oT
yCTaHOBMNEHHOTO Ha COOTHOLLEHWE M3 CcliefytoLei 3aBUCMMOCTM: (hakTuyeckoe
BpeMs = yCTaHOBMEHHOe BpeMs * (ornopHas YacTtoTa / 6a3oBas yactoTa).

Cepusi NCI nmeeT 4 pa3Hbix BpeMEHW pa3roHa 1 3ameneHusi, KOTopble MOHO
nepeknioyaTb Npu nomoLum Lmdpossix knemm D. YeTbipe BapuaHTa BpemMeHu
pasroHa W 3aMefrneHnsi MOXHO MepeknioyaTb Mpy MOMOLM  CreayroLwmx
HabopoB NapameTpoB:

MepBbit Habop: P0-23, P0-24;

56 instart-info.ru



Btopoii Habop: P7-03, P7-04;
Tpetun Habop: P7-05, P7-06;
YeTBEpThIN Habop: P7-07, P7-08.

DyHKUMOHaNb- HasBaHue ¢yHk- [OvanasoH 3aBof. 3Hau. WUzm.
HbIW Ko un HaCTpPOWKU
P0-25 YBenuyeHve 0%~10% 3% ]
BbIXOOHOM
mouHocTum MY
o701 napametp mcnonb3yeTcs ansa NOBbILEHUA BbIXOOQHOro

HanpshkeHns (MOCTOSIHHOM MoLHocTK) MY npu HOMUHANBHOM HanpsHKeHUn
anekrpoasuratens 100 %. Yem Gornblue 3Ha4yeHVe, TEM Bbllle BO3MOXHOCTb
MOBbILLEHUS] HaMPsPKEHUsi, HO TeM Gorblue nynbcauun Toka, Mo3TOMY BO
BpEMS 1CMONb30BaHNA crieayeT cobnofatb OCTOPOXKHOCTb. OBbIYHO HUKAKUX
n3MeHeHul He TpebyeTcs.

DYHKUMOHaNb- HasBaHue OwanasoH 3aBop. 3Hau. Uam.
HbIW KoA dpyHKLMM HaCTPOWKU
P0-26 Hecyuwas yacto- | 0.5 kl'u ~ 6.0 kl'y (wope- 8]
Ta (LWM) 16.0 'y nv o 5.5 kBr)
4.0 kly (Mope-
nv ot 7.5 kBT)

[MapameTp wucnonb3yetcss ANs perynupoBkM Hecylwen 4actotbl LUVM-
curHana npeobpasoBaTtenst 4acToTbl. [1pyv MOMOLLM PerynmMpoBKM HecyLlewn
YacTOTbl MOXHO MOHW3UTb LLYM 3MEKTPOABUraTENS U YMEHbLUMTb TOK YTEYKUN Ha
3eMrio, a Takke noMexu oT NpeobpasosaTens YacToTbl. ECrm Hecylas yactota
HWXe, BbICLUME TFapMOHMKU BbIXOAHOTO TOKa BO3pACTAalOT, YBENMYMBAKOTCSH
noTepu Ha anekTpoaBMraTerne v noBblLaeTcs ero Temnepatypa. Ecrm Hecylas
YyacToTa Bbllle, MOTEpU U TemnepaTypa JNeKTPOABUraTesisl CHUKAKTCS, HO
BO3pacTaeT TennosblaeneHne npeobpasoBaTerns YacToTbl.

Tabnuua 6.1 — BnnsHue 3HayeHunii Hecywert yactoTel LUMM-curHana Ha
YCIoBMA aKcnyaTaumm

®dakTop Hecyuwas yacrora (LLMM)
Huzkan Bbicokas
LLlym anekTpoasuratens HuakouacToTHbIN BbicokoyacToTHbIN

®opma LLIM Bnvxe k npsimoyronbHoi | Brivbke k cuHyconaansHoi
MoBbieHne  TemnepaTypbl | Bbicokoe Hwuskoe
anekTpoasuraTens
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MoBbiweHVe Hu3koe Bbicokoe
Temnepatypbl M4
YTeuka Toka Hwuskas Bebicokas
YpoBeHb nomex Huakun Bbicokun
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMu 3aBog. Usm.
HanbHbIA KOA YHKLUMM 3Hau.

P0-27

MoacTpoiika He-
cyLew YacToThl
B 3aBUCVYMOCTH
OT TemnepaTypbl
paauatopa

0: BbikntoveHa
1: BknioyeHa

Korpa dyHkums aktusHa, MY npu npubnuxeHum TemnepaTtypbl paguaropa
K KPUTUHECKUM 3HaYEeHNAM, BbINOMHAET aBTOMaTUYECKOe CHXKEHWE HecyLuen
YyacToTbl. Korga TemnepaTtypa paguartopa CHUXaeTCs, Hecyllas 4actora
NOCTENEeHHO BOCCTaHaBMMBAETCH 4O YCTAHOBIIEHHOTO 3HAYEHUS.

®yHKUMO- HasBaHue J[nana3oH HaCTPOWKMN 3aBog. WUzm.
HanbHbIV KO dpyHKLMM 3Hau.
P0-28 C6poc Hactpoek | O: HeT peiicteus 0 u]

1: COHpocC K 3aBOACKMM
HacTpoukam, kpome
napameTpOB AMeKTPoaBK-
ratens

3: PesepBHoe konvposa-
HMe TeKyLMXx napame-
TPOB MOMb30BaTenNs;

4: BocctaHoBneHue
napameTpoB

0: HeT pewictus;

1: BoccraHoBneHue 3aBOACKMX HAaCTpoek, WCKM4vasi napameTpsbl
anekTpoaBuraTens, xxypHan owwmbok n napametpa P0-20;

2: Peseps;

3: PesepBHoe KonnpoBaHWe TeKyLLMX napameTpoB Monb30BaTens;

4: BoccraHoBneHMe napameTpoB, COXPaHEHHbIX MpU  pPe3epBHOM
KOMMpPOBaHWN.
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DyHKUM- HasBsaHue J[nana3oH HaCcTPOWKMN 3aBog. Uam.

OHanb- chyHKUMN 3Hau.
HbIV Ko,
P0-29 Hactporika 0: HeTt pevictBus 0 5]

3arpysku 1: CoxpaHuTb NapameTpbl B
napamve- LCD-naHenb
TpOB Ans 2: 3arpyauTb napameTpbl B M4
LCD-naHerm | (Tonbko rpynna P4)
(onums) 3: 3arpy3uTb Bce napameTpsbl B MY

Kkpome rpynnbl P4

4: 3arpy3uTb Bce napameTpsbl B M4
5: 3arpysuTb n3MeHeHHble napa-
MeTpbl rpynnbl P4

6: 3arpy3nTb U3MeHeHHble napamMe-
TPbI, 3@ UCKITIOYeHWeM rpynnbl P4
7: 3arpy3uTb BCe U3MEHEHHble
napameTpbl

Fpynna P1: ®yHkuumn 3anycka/octaHoBa

DyHKUM- HasBaHue J[nana3oH HaCTPOMKMU 3aBog. Usm.
OHanb- OyHKLMK 3Hau.
HbIW Ko
P1-00 Pexum 0: Mpsimon nyck 0 o
3anycka 1: ABTonoaxeaT
2: TOpMOXXEHUE NOCTOSIHHBIM
TOKOM nepep 3arnyckom

0: MpsiMoi Nyck ¢ HaYasbHOW YacToTbI.

1: MY onpegensieT ckOpoCTb M HanpaBrieHne BpalleHUs aneKkTpoasuraTtens, a
3aTeM 3anycKkaeTCs Ha YacToTe, COOTBETCTBYHLLEN CKOPOCTU OTCIIEXMBAEMOIO
3[1, yto obecneumBaeT NnaBHbIV 3amnyck.

2: TMepen 3anyckom 3nekTpoABuraTens BbIMOMHAETCS TOPMOXeHWe
NMOCTOSHHBIM TOKOM ANl HAMarHM4MBaHnst 0GMOTOK.

®yHkumo- | HasBanue [Avana3oH HacTPOWKK 3aeoa. Usm.
HanbHbIWA OyHKLMM 3Hau.
Koa
P1-01 MeTog oT- 0: C yacToTbl OCTaHOBa 0 8]
cnexvisaHus | 1: C onopHoi YacToTbl
cKopocTH 2: C TekyLLew CKopoCTU

anI Bbl60pe B Ka4eCTBe pexuma 3anycka aBTonoaxear, HeobXxoauMo Takke
BblﬁpaTb, OTHOCUTESbHO KaKoW 4acToTbl 6yp,eT npon3BoOuUTbLCA Nepesanyck.
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DyHKUMO- HasBaHue cyHKUMHK Ouana3oH HacTpou- | 3aeoa. | Uam.

HanbHbIA Ku 3Hau.
kon
P1-02 MakcumansHbin Tok npu | 30 % ~ 150 % 100 % ]
OTCNEXVBaHUN CKOPOCTN
P1-03 KoadhduumeHT BbicTpo- 1~100 20 o
[eiCTBIS OTCNeXVBaHUS
cKopocTn

B pexvumMe aBTOomoaxeata MOXHO BbiOpaTb MakCUMarnbHbIA TOK W
KO3(PPULMEHT OTCNEXMBaAHMSA CKOPOCTU. Yem Bonblue 3HaveHVe napametpa,
Tem BbicTpee oTcnexviBaHve. OfHaKO CIIMLLKOM BbICOKOE 3HaueHne npusenéTt
K HecTabunbHol paboTe hyHKUMKM aBToMNoAXBaTa.

DyHKUMO- HasBaHue dyHkumm [vana3oH HacTpoit- | 3aBop. | Usm.
HanbHbI KOA, (] 3Hau.
P1-04 YacroTa 3anycka 0.00 My~ 10.00 I'y, 0.00 I'y, ]
P1-05 Bpewms yaepxaHus 0.0c~100.0c 00c o
YacToTbl 3anycka

Ytobbl  obecrneuutb  Tpebyembii  MyCKOBOW  KPYTAWMNA  MOMEHT
anekTpoasurarensi, HeobxoaMmo npaBuIbHO 3adaTh YacToTy 3anycka (P1-
04). Ecrv 3Ha4YeHve napamMeTpa CrMLLKOM BEINKO, BO3MOXHO BO3HUKHOBEHME
neperpysku no TOKy npu pasroHe. Ecnn onopHas yactota Huxe 4acToThbl
3anycka, 3anyck npeobpasoBaTess 4acToTbl HEBO3MOXEH, M OH HaxoauTCs B
COCTOSIHAM OCTaHOBa (B TONYKOBOM PEXMMeE 3HaueHWe YacToThbl 3anycka He
BMnusieT Ha paboTy npeobpa3oBarens 4acToThl).

Bpemsi yoepxaHus 4dactoTbl 3anycka: Bpemsi pabotel MY Ha uvacToTe
3anycka B npouecce 3arnycka.

DyHKUMO- HasBaHue cyHKUMK Ouana3oH HacTpor- | 3aeop. | Usm.
HanbHbIN K1 3Hau.
Koa
P1-06 Tok AMHaMM4eckoro 0 % ~ 100 % 0% n
TOPMOXeEHUs nepes
3anyckom
P1-07 Bpewms anHammyeckoro 0.0c~100.0c 0.0c [
TOPMOXeEHWS nepes
3anyckom

TopMOXeHUe NOCTOSHHBIM TOKOM OBbIYHO MCMOSb3yeTCs ANt OCTaHoBa U
nocneayoLLero 3anycka anektpoasuratens. MNpeasapurensHoe Bo3oyxaeHne
NOCTOSIHHBIM TOKOM WCMONb3YETCS AN CO3AaHWUs MarHUTHOTO Monst nepen
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3anyckoMm. Ecnv Bpemsi AMHaMMYecKoro TOPMOXeEHWSI ycTaHoBreHo Ha O,
PYHKUMS AVHAMUYECKOTO TOPMOXEHUs] HeakTuBHa. Yem Gornblue 3HadeHune
TOKa TOPMOXEHUS, TeM BorbLle TOPMO3HOE ycunue.

3HayeHue napameTpa P1-06 — BenuynHa Toka TOPMOXEHUS B MPOLIEHTaX OT
HOMMWHarnbHoro Toka MY.

®yHKUMO- HazBaHue cyHkumMn [Ounana3oH Ha- 3asoa. | Uam.
HanbHbIV KOA CTPOWKM 3Hau.

P1-08 Pexwum pasroHal 3amen- 0: npsimast xapak- 0 ]
nexus TepucTuka

1: S-obpasHas
Xapaktepuctuka A
2: S-obpasHast
xapakTepuctuka B

0: 3aBuCUMOCTb HampsbkeHust OT 4YactoTbl — nuHewrHas. Cepusi NCI
nmeeT 4 BpeMeHM pa3roHa 1 3aMefJIeHus, KOTopble MOXHO BblGMpaTh Yepes
MHOTOYHKLMOHAMbHbIE LMPOBbLIE BXOOHBIE KNEMMbI.

1: BbixofgHas YacToTa yBenMUYMBaeTCs U YyMEHbLLIAETCS B COOTBETCTBUN C
Xxapakrepuctukor S tuna. lMapameTpbl P1-09 ~ P1-12 onpegenstoT HavanbHbIn
y4yacTok S-06pa3HO XapakTepPUCTWKWA pasroHa U 3aMenrneHus U KOHEYHbI
y4acTok S-06pa3Hoii xapakTepUCTHKW pasroHa 1 3ameaneHus.

2: Mpw pasroHe 1 3ameaneHnn no xapakrepuctuke S Tuna B

P1-09 ~P1-12=0.01¢c

®DyHKUMO- HasBaHue dyHKUMM [Ounana3oH Ha- 3aBog. Usm.
HanbHbIA KOA, CTPOMKKN 3Hau.
P1-09 HauanbHblli y4acTok ycko- 0,0 % ~100,0% | 20 % L]

PeHVs XapakTepucTukn S

P1-10 KoHeuHbIi yyacTokyckope- | 0,0 % ~100,0% | 20 % [
HUS XapakTepucTkm S

P1-11 HauanbHbin yyacTok 3amea- | 0,0 % ~100,0% | 20 % u
NEeHNs XapaKkTepucTkn S

P1-12 KoHeuHbIN y4acTok 3ames- 0,0% ~100,0% | 20 % L]
NeHUst xapaKkTepucTkn S

BbileykasaHHble MapameTpbl MOXHO WCMOMb30BaTb Ansi  HaCTPOMKU
nnaBHoro nycka 6e3 Ton4yka, korga NPUBOA Ha4YMHAET Pa3rOHATLCS, @ KpUBble
YCKOPEHUSI 1 3aMeAfIeHNs HacTpanBalTCA Ha Pa3fMyHble CTEMNEHN YCKOPEHNS
1 3aMeaneHnsi B 3aBUCUMOCTM OT 3a@HHOrO 3HayeHus (puc. 6.4).

MpumeyaHue: ecnu Bpemsi yCKOpeHust u 3amennenuss = 0, yHKUus
S-06pa3Hoii KpBOW HeAeNCTBUTENbHA.
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MakcvmanbHas

A

YyactoTta
. 1 1
l 1 1
1 1 1
I I 1 I .
I I 1 I I
1 1 1 I [
1 1 1 l 1
l | 1 1
1 | 1 1 ) l
1 1 1 1 1 1 |
L ! S . S
P1-09 P1-10 P1-11 P1-12
PucyHok 6.4 — S-0bpa3Hasi Kpueasi YCKOPeHUs1 U 3aMeOreHusT
DyHKUMO- HassaHue cyHkumn [Ovana3oH Ha- 3aBoa. Uam.
HanbHbIW KoA, CTPONKMU 3Hau.
P1-13 Pexum octaHoBa 0: ocTaHoB ¢ 3amen- | 0 o

neHnem
1: ocTaHoB no
MHepLumn

0: OcTtaHOB c 3amepneHnem
Mocne nonyyenusi komanabl «CTOM» MY cHWXaeT BbIXOAHYO YacToTy B
COOTBETCTBUM C PEXUMOM 3aMerIeHNst U 3a[jaHHbIM BpemeHem 3ameieHns o 0.
1: OcTaHOB NoO MHepLUK
Mocne nonyyeHust komaHasl « CTOMM» MY npekpalyaet nogady HanpsikeHus

Ha oaneKkrpoasurartersb.

npou3BoaANTCA NO NMHEPUNN.

B oatom Cny4yae OCTaHOB anekrpoasurarens

®DyHKUMO- HasBaHue dyHKUMM Ownana3oH Ha- 3aBoga. U3sm.
HanbHbIA KOA, CTPOWKMN 3Hau.

P1-14 YacTora Hauana Topmoxe- | 0,00 'y ~ PO-14 0,00y | o
HWSI MOCTOSIHHBIM TOKOM

P1-15 Bpems oxuaaHusi Topmo- 0,0c~100,0c 0,0c o
XEHWS NOCTOSIHHBIM TOKOM

P1-16 TOK TOPMOXEHUSA NOCTOSH- 0 % ~ 100 % 0% u]
HbIM TOKOM

P1-17 Bpemsi TopmoxkeHusi nocto- | 0,0 c~100,0c 00c =
SIHHBIM TOKOM
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HavanbHas 4acToTa TOPMOXEHMS MOCTOSHHLIM TOKOM MpM OCTaHOBE
onpefenser ypoBeHb, KOrga Ha4MHaeT BbINOMHATLCS MPOLECC TOPMOXEHUS.

Bpemsa oxmaaHus TOPMOXEHUS MOCTOSHHBbIM TOKOM MpU  OCTaHoBe
onpefensieT 3adepxky neped akTMBauMen AMHAMUYECKOrO TOPMOXEHUS.
Mcnonb3yetca Ana npefoTBpalleHuss oTkasa M3-3a Mneperpyskm mno TOKy,
BbI3BAHHOIO TOPMOXEHUEM MOCTOSHHBIM TOKOM Ha BbICOKMX CKOPOCTSX.

TOK TOPMOXEHUSI NOCTOSAHHBIM TOKOM NPU OCTaHOBE ONpeAenseT BENUUMHY
TOKa TOPMOXXEHMSA OTHOCUTENBHO HOMUHAMBHOTO TOKa ABUraTens B NPOLeHTax.
Yem BonbLue TOK, TeM curnbHee addeKT TOPMOXEHUSA NOCTOSHHBIM TOKOM, HO
TeM cusbHee HarpeBaeTcs anekTpoasuratens n M4,

Bpemsi TOpPMOXEHUsi MOCTOSHHbIM TOKOM orfpefensieT AnUTenbHOCTb
TopMOXeHusl. Ecnn Bpems paBHO 0, TO TOPMOXEHWE MOCTOSAHHbIM TOKOM
HeaKTUBHO.

lMpouecc TOPMOXeHWS MOCTOSIHHBIM TOKOM MPU OCTaHOBE MOKasaH Ha
pucyHke 6.5.

BoixogHas uyactoTa () 1‘

ocTaHoBe ‘
YacroTa Hayana TopMOXeH!s npn ¥ Bpews ()
>

BHavienvie BBIXOIHOTO HanpsiieHys A

Y — N
[nHammnueckoe TOPMOXEHNe L
Bpews (t)

1
|
T—>
I

T
}
- =
Pagota MY Bpems AMHaM14ecKoro TOpMOXKEHUs

PucyHok 6.5 — [lpouecc mopmMoxeHUs1 MOCMOSIHHBIM MOKOM

®DyHKUMO- HazBaHue cpyHkumm | [Ouana3oH HacTpoilku | 3asop. W3am.
HanbHbIA KOA 3Hau.
P1-21 Bpemsi paamarHmum- 0.01¢c~3.00c 0.50c | =
BaHWs

OTOT mapameTp Ucnonb3yeTcs ANs yCTaHOBKMA BpemMeHu oxvaanusa MY or
OCTaHoBa MO MHepLMWU A0 MOBTOPHOIO 3amnycka, YTobbl YMEHbLLUTL BRMSHUE
OCTaTOYHOrO MarHWTHOTO MONS ABUraTers Ha 3anyck.

DyHKUMO- HasBanue cdyHkumMn AvanasoH HacTponkn | 3aBog. | Usm.
HanbHbIA Koa 3Hau.
P1-23 BeiGop pevicteus npu | 0: HeT geiicteus 0 n

KpaTKOBPEMEHHOM 1: ABTOMaTnyeckoe

npoBare HanpsxeHus | perynvposaHve
3ameaneHns
2: OcTtaHoB
C 3ameqrieHvem
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OTOT napameTp UCMONb3yeTCcs Ans HAaCTPOWKM MeToda NpenoTBpalLeHus
OTKIMOYEHNSI U3-3@ MOHWXKEHUS HanpPshkeHUs Ha LUMHE, BbI3BAHHOMO MPOBasiom
HanNpPSHKEHWUsI CETU, M YaCTO UCMOIb3YETCS, HAaNpYMeEp, B BEHTUNATOPaX.

0: HeT perictBus: MY no-npexHemy 6yaet pabotatb Ha 3a4aHHOM YacToTe
npu KpaTKOBPEMEHHOM OTKIMIOYEHUM HanpshkeHust ceTu. B aTo Bpemsi moxet
npousonT cOow n3-3a MOHWKEHHOTO HanpsbkeHns, u MY npekpaTtut paboTy;

1: ABTOMaTu4yeckoe perynupoBaHue 3amearieHus: aBTOMaTU4ecKu
perynmpyetcsi CKOpOCTb 3aMe[rieHVs1 NMpU KPaTKOBPEMEHHOM OTKITHOYEHUU
ceTeBoro Harpsbkenusi, N4 npopomkaer pabotaTk. [locne BoccTaHOBNEHUs!
Hanps>KEHNsT OH aBTOMATUYECKM Pa3rOHUTCA OO OMOPHOM 4YacToTbl. Ecrm
CeTb AreKkTponMTaHns BydeT OTKMoYeHa Ha ANUTENbHOE BPEMS, BCE PaBHO
npousonget 6o Npu NOHMKEHHOM HaMPsSPKEHUN 1 OTKMtoYeHue MY;

2: OcTaHOB C 3amMepJieHMeM: B CllyYae MIHOBEHHOMO OTKIIOYEHNsI
nUTaHUs UNn nposana HanpshkeHus MY 3ameanut paboty u ocTaHOBUTCS B
COOTBETCTBUM C napameTpom P1-24. Ecnv nocrie octaHoBkM Heobxoaumo
3anyctuTb npeobpasoBaTenb CHOBa, HEOOXOAMMO CHOBa MNoAaTb CurHan
3arnycka.

®yHKUMO- HasBaHue dyHKUMK OvanasoH 3aBop. Wzm.
HanbHbIA KOA HacTPOWKK 3Hau.
P1-24 Bpewms 3ameanenus npu 0.00c~100.0¢c 10.0c []

Bbl60pe OCTaHOBa C 3amen-
NeHueM Npu KpaTkoBpeMeH-
HOM npoBarne Hanps>XeHus

B cnyyae MrHOBEHHOro OTKIOYEHUSA MUTaAHWSA UMW NpoBana HanpsHKeHUs
MY 3amegnut paboTy M OCTAHOBWTCA B COOTBETCTBUM CO BpPEMEHEM,
yCTaHOBMEHHbIM B napameTtpe P1-24. MNapameTp OelCTBUTENEH TOMBLKO Npu
P1-23 = 2.

®DyHKUMO- HasBaHue dyHKumM [Ounana3oH Ha- 3aBog. Usm.
HanbHbIA KOA, CTpPOWKMN 3Hau.

P1-25 Mopor HanpsixeHns npu 60 % ~ 85 % 80 % ]
KpaTKOBPEMEHHOM npoBare
HanpshkeHus

P1-26 Mopor HanpspkeHust Npu 85 % ~ 100 % 90 % [ ]
BOCCTaHOBIIEHAWN Hanpsi-
KEHUS

B napametpax P1-25 n P1-26 ycraHaBnuBaloTCA MOPOr CHWXEHUS
HanpsbkeHWs, NMpy KOTOPOM aKTUBMPYETCS PEXVM, YCTaHOBIEHHbIN B NapameTpe
P1-23, 1 nopor BocCcTaHOBMNEHUS HAMNPSPKEHNS, NPy koTopom Y Bo3BpalLaeTcs
K HOpMarnbHOMY pexumy paboThbl.

3HayeHune 100 % — HoOMUHanNbHoe HanpsKeHWe Ha LUIMHE NOCTOSIHHOTO TOKa.
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HOBINEeHUA Hanps-
XeHua B ceTun

®yHkumo- | HasBaHue cyHk- [unana3oH HacTPoWKu 3aBop. | Uam.
HanbHbIN umm 3Hau.
kon
P1-27 Bpewms BoccTa- 0.00c~300.0¢c 0.3c [

3TOT NapamMeTp vcrnonb3yeTcs Ans onpeAeneHnsl BpEMEHN BOCCTaHOBIIEHNS
HanpsbkeHns ceTu. Korga HanmpshkeHne BOCCTaHaBMUBAETCH [0 3HAYEHWs, yCTa-
HOBIEHHOTO B napameTtpe P1-26, HauMHaeTcs OTCHET BPEMEHW, YCTAHOBIIEHHOTO B
napametpe P1-27. lNocne Yyero HanpspkeHne CUUTAETCS BOCCTAaHOBIIEHHbBIM.

DyHKUMO-
HanbHbIA
kon

Ha3saHue cyHk-
umn

[Anana3oH HaCcTPOWKMN

3asoa. | Usm.

3Hau.

P1-28

MrHoBeHHas
OCTaHoBKa 1
HenpepbIiBHas
aBToOMaTuyeckas
perynupoBka
ycuneHus

0~100

40 ]

P1-29

MrHoBeHHas
OCTaHoBKa 1
HenpepbiBHas
aBTOMaTunyeckas
perynupoBka
VHTerparnbHon
COCTaBnsitoLLen

1~100

20 ]

[aHHas HacTporika AeNCTBYET TOMbKO MpY BbIGOpE pexvMma MrHOBEHHOW
OCTaHOBKM 1 HenpepbiBHOW paboTbl (P1-23 = 1).
Mcnonbayetca ans perynupoBku ckopocTu 3ameaneHunsi. OBblvHO He
TpebyeT n3MeHeHus.

Ipynna P2: MapameTpbl ANA HACTPOWUKMU CKansipHoro cnoco6a
ynpaBneHusa (V/f)

DyHKUU- HassaHue [Onana3oH HaCTPONKU 3a- U3sm.
OHarnb- pyHKLMM BopA.
HbIW Ko, 3Hau.
P2-00 Tun xapakte- | 0: nuHeriHas 0 L]
pucTukm V/f 1: nomaHast
Ansi anekTpo- | 2: kKBaopaTndHas
3: KBagpaTuyHasa xapakrepuctuka 1.7
nBuratens 1
4: kBappaTuyHas xapaktepucTuka 1.5
5: kBagpaTnyHasa xapaktepuctuka 1.3
6: NONHOCTbIO pasaenbHbiv pexxum U/f
7: YacTn4HO pasaenbHbin pexxum U/f
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0: IluHeiHas xapaKkTepucTuKa.

MoaxoauT Ana cTaHAAPTHBIX MPUMEHEHWI.

1: IlomaHasn xapaKTepucTuKa.

MopxoauT Ans cneumanbHbIX HAarpy3oK, Takux Kak CyLUMIIKW, LeHTpudymm n
T. 4. MoXHO nony4utb HEOBX0ANMY 'O XapaKkTepuUcTuky cooTHoleHus U/f, 3apas
napametpbl P0-03 ~ P0-08. Npadmk nomaHom npeacTaBneH Ha puUcyHke 6.7

2: KBagpatnuHas xapaktepuctuka VH.

MoaxoanT ANs LeHTPOBEXHBIX Harpy30K, TaKWX Kak BEHTUMATOPbI M HAcOChI.

3 ~ 5: Xapakrepuctuka kpusbix (1.7; 1.5 u 1.3) wmexagy npsimow
XapaKTepUCTUKON 1 KBaApaTUYHON.

6: NMonHocTbIo pa3aenbHbin pexum VI,

Mpn unCnonb3oBaHUM [aHHOW XapaKTEpPUCTUKM BbIXOAHAA Yactota W
BbIXOAHOE HanpshkeHne MY He3aBuCYMbI OTHOCUTENBLHO APYT Apyra, BbIXOAHANA
YyacToTa onpeaenseTcs NCTOYHMKOM 3afjaHns OMOPHOrO CUrHasna, a BbIXOAHOE
HanpsbkeHve onpeaenseTcs napameTpom P2-15 (MCTOYHMK 3a4aHmns OnopHOro
curHana HanpsbkeHuss npu  pasgensHoM V/f). [aHHbll  pexum  06bl4HO
MCNOSb3YeTCs B UHAYKLMOHHbBIX NeYax u T.M.

7: YacTnyHo pasgenbHbin pexum V.

B atom cnyyae cootHoweHve V/f nponopumoHansHo, HO NpoNopLMOHarnsHoe
COOTHOLLEHNE MOXeT ObITb YCTAHOBIIEHO WMCTOYHWMKOM 3adaHus OMOPHOro
curHana HanpspkeHnst P2-15, a cootHoweHne mexay V/f Takke cBssaHO C
HOMMHAmNbHLIM HanpshKeHMEM U HOMUHANbHOW YacTOTOW 3MeKTPOoABUraTens
rpynnel P1.

CooTHoLLEeHMEe Mexay BbIxoaHbIM HanpsbkeHnem V MY n yactoTon f

v U..
—F =2xXX —

a

rae X — 3afjaHve OMOpHOro curHana vactotbl, U n — HOMUVHanbHoe

H,

HanpshkeHne anekrpoasuratend, f/:l — HOMWHarbHaA 4YacToTa aJfiekTpoasuraTerns.

DyHKUMO- HaszBaHue Ouana3oH Ha- 3aBop. 3Hau. Usm.
HanbHbIA KOA, dpyHKLMM CTpPOWKMN
P2-01 Mosbiwexue kpy- | 0.0 % ~ 30.0 % 0.0 % (aBTOMaTU- ]
TALLEro MOMeHTa yeckasi HacTpoiika)
P2-02 YacTora otceukm | 0.00 'y~ (P0-14) | 25Ty ]
MOBbILLEHUS KPY-
TSLLEro MOMEHTA
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KoppekTHasi HacTporika npedoTBpallaeT neperpyaky no TOKy rnpu nycke u
onTuMmMsnpyeT paboTy npuBoaa.

B pexvume V/F-ynpaBnenusi ANs KOMMNEHCALMWM CHWXEHWUS KPYTALLEero
MOMEHTa Ha Hu3kMX 4actotax [1Y noBbilWAET BbIXOOHOE HamnpsPKeHue.
UpeamepHoe NoBbILLEHNE KPYTALLErO MOMEHTa (> 8 %) NpuBOAUT K Neperpesy
aneKTpoaBMratens n pucky neperpysku N4 no Toky.

Heobxoaymbii npeaen — 8 %. MNpu BonbLumx Harpyskax TpebyeTcs yBenunTb
3TOT mapameTp, a Npu mManon — ymeHbluntb. Korga P2-01 yctaHoBneH Ha 0
%, npeobpas3oBaTenb YacTOTbl BbIMOSHSET ABTOMATUYECKYH PErysiMpoBKy
KPYTALLEro MOMeHTa.

* BbixogHoe HanpskeHne

BbixogHas yactota

>

1
1
f 1
1
1
1

f, f

V1 HanpshKeHVe NPy akTUBALMM NOBbILLEHWS MOMeHTa V, : MakcumaribHOe BbIXOAHOE Hanpsi-
KeHvie BPyUHyo

f,: YacToTa OTCEUKM MOBLILLEHNS MOMEHTa f,; HomuHarnbHas paBoyast 4actora

PucyHok 6.6 — [NosbiweHue Kpymsawe2o MOMeHma

DyHKUMO- HazBaHue dyHkumMn [Onana3oH Ha- 3aBog. U3m.
HanbHbIN KOA CTPOWKMK 3Hau.
P2-03 YacToTa To4ku 1 Ha noma- 0.00 'y ~ (P2-05) | 1.30 'y ]

HOW XxapaKkTepucTuke
anekTpoasuratens 1

P2-04 HanpsixeHne Toukn 1 Ha 0.0%~1000% | 52% ]
NIOMaHOW XxapakTepucTuke
anekTpoasuratens 1

P2-05 YacToTa Toukm 2 Ha noma- | (P2-03) ~ (P2-07) | 2.50 'y ]
HOW XapaKkTepucTuke
anekTpoasuratens 1
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P2-06 HanpspkeHne Toukn 2 Ha | 0.0% ~100.0% | 8.8% [
NIOMaHON XapakTepucTuke
U/f anekTpogBuratens 1

P2-07 YacrtoTa Toukmn 3 Ha noma- | (P2-05) ~ (P2-02) | 15.00Ty | m
Hon xapakTtepuctuke U/f
anekTpoasuratens 1

P2-08 HanpspkeHne Toukn 3 Ha | 0.0 % ~100.0% | 35.0% u
NIOMaHON  XapaKTepucTuke
U/f anekTpogBuratens 1

P2-03 ~ P2-08: Hactpolika Tpex Tovek Ha noMaHol xapakrepuctuke V/F
(P2-00 =1).

Xapakrepuctuka gormkHa ObiTb HacTpoeHa B COOTBETCTBUM C Harpy304HOM
XapaKTepucTukor anekTpoasuratens. [JOmMKHO BbINOMHSATLCS COOTHOLUEHWE
MeXay TPeMsi TOYKaMU HarnpsbKeHUst U TOYKaMU YacToThbl (CM. PUCYHOK 6.7):

V1<V2<V3, f1<f2<f3

BbixogHoe Hanps>xeHune

Pabouas yactota

>

[y ] R ———
hF-—————————=-

w

PucyHok 6.7 — JlomaHasi xapakmepucmuka V/f

V1-V3 — Toukm Hanpspkenns 1-3, f1-f3 — Toukm wactorel 1-3, VB —
HOMMWHanbHOe HanpsbkeHve anekTpogsuratens, fo — HomuHanbHas yactota
aneKTpoasuratens.

®yHKUMO- HasBaHue cyHkumMn OunanasoH 3aBsog. Uam.
HanbHbIW KO HaCTpOWKKN 3Hau.
P2-09 KomneHcaumsi CKonbKeHns 0,0~200,0% | 50 % u]
npw cKansipHOM ynpaBneHum
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Hactporika aToro nmapamerpa Mo3BOMSET KOMMEHCMPOBATb CKOMbXEHMWE,
Bbl3BAHHOE Harpyskon npu V/F-ynpaBneHun, v yMeHbLUUTb U3MEHEHUE
CKOpOCTM ABUraTernsi B 3aBUCUMOCTY OT Harpy3ku.

3HayeHune 100,0 % cooTBETCTBYET HOMUHAIIBHOMY CKOMbXEHUIO ABUraTENs
NPy HOMUHATNBLHOW Harpy3ke.

Ecnm ckopocTb ABuratens nog Harpy3kol Huke 3aJaHHOW, 3HaYeHe MOXHO
YBEMNYUTD.

Ecnu ckopocTb Bbille 3a4aHHON, 3HAaYEHNE MOXHO YMEHbLUNTD.

O6bI4HO perynupoBka He TpebyeTcs.

®yHKUMO- HasBaHue dyHKLUMK OunanasoH 3asoa. | Uam.
HanbHbIN KOA HacCTPOWKMU 3Hau.
P2-10 KoadhdpuumeHT nepeBos- 0~ 200 100 u]
Gy>XOeHWs Npy ckansipHOM
ynpaeneHun

[aHHbIn napaMeTp MO3BOMSET MOAABMSATb POCT HAMPSKEHUS Ha LIMHe
NMOCTOSIHHOIO TOKa B MPOLECCEe TOPMOXEHMS Mpeobpa3oBaTesns YacToThl.
UeM BblILLE 3HAYEHNE, TEM CurbHee 3dheKT noaaBrieHus.

MarHutHoe TOPMOXEeHMe MOBbIAET TOK CTatopa 3a CYeT yBenMyeHus
BbIXOAHOrO  HanmpspkeHuss MY, Tem cambiM  ynyywasi paccevBaHue
pEeKyNepaTVBHOW 3HEPrMM U OrpaHMYMBasi POCT HamMpshKeHUsT Ha  LUWHe
NMOCTOSIHHOTO TOKa.

Yem Bbllle kO3(MUUMEHT ycuneHus, Tem Oonblue TOK ABuratens —
TpebyeTCsi OCTOPOXXHOCTb MNPV HACTPOWKE.

B cnyyasx paboTbl C ManouMHEepUMOHHbIMM  Harpy3kamm u npu
NMOAKMIOYEHNN TOPMO3HOMO pesncTopa TpebyeTcs yCTaHOBUTb KO3(MMULIMEHT
nepeBo3byxaeHns Ha 0, 4Tobbl M3bexaTb aHOMasribHO BbICOKUX TOKOB Mpu
TOPMOXEHUN.

DyHKUMO- HasBaHue dyHkumm [OnanasoH 3aBog. Usm.
HanbHbIW KOA, HaCTPOMWKK 3Hau.
P2-11 KoacpcmumeHT nogasnenus | 0 ~ 100 3asvicut o
konebaHuin npu ckanspHoM or
ynpaeneHum Moaenu

OTOT NapameTp npefHasHaveH ans nofasneHus Bubpaumm asuratens.

Mpun BO3HUKHOBEHWUM KonebaHuii ABuUraTens 3HavYeHue creayeT yBermymnTb.

Ecnu Bubpaumsa otcyTcTBYyET, HEOOXOOMMO YyCTaHaBIMBaTb MUHUMArbHOE
3HayeHue, YTo6bl MMHUMU3UPOBATL BUSHWE Ha paboTy B pexume V/F.

B cTaHgapTHbIX yCnoBusix MSMeHeHve napameTpa He Tpebyetcs.

Mpy ncnonb3oBaHUK hyHKLMM NoaaBneHust konebaHwii TpedbyeTcs, YToObI
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napameTpbl HOMUHAINBLHOTO TOKa ANIEKTPOABUraTensi U TOKa XONoCTOro Xoga
ObINM KOPPEKTHBIMW, B NPOTMBHOM criyvae addpekT nogasrneHunsi konebaHwui
6yOeT HeOCTaTOYHbIM.

He cnepyeT yBenuuueath 3Ha4YeHve nNpu OTCYTCTBUM BUOBpaLMK, Tak Kak aTo
MOXeT yXyawwmuTb xapakrepuctuki V/F - ynpaBneHus.

DyHKUMO- HazBaHue cyHkumMm [vana3oH HacTpoit- | 3aBoa. | Wam.
HanbHbI KoA, (] 3Hau.
P2-13 MocTosiHHas BpemeHn | 0.02¢c~1.00 ¢ 0.30c | o

KOMMEHCALMM CKOMb-
KEHWs NPy cKansipHoM
ynpaBneHum

OToT napameTp 3afJaeT MOCTOSIHHYI0 BPEMEHW AN KOoMMeHcauum
CKOJbXXeHUs1 ABUraTens.

YMeHbLLUeHNE 3Ha4YeHUsI NOBbILIAET ObICTPOAENCTBNE CUCTEMbI, HO MOXKET
YyBENUYUTbL KorebaHusi CKOPOCTY.

YBenuyeHne 3HaveHust yryyLlaeT CTabuIbHOCTb CKOPOCTU, HO YBENMUYMBAET
BpEMS peakumm NprMeoaa Ha U3MEHEHUS.

B 6onbLlUMHCTBE criyyaes He TpebyeT KOpPEKTUPOBKU.

®DyHKUMO- HasBaHue dyHk- [unana3oH HacTPOWKK 3aBoa. Usm.
HanbHbIN KOA ummn 3Hau.
P2-15 McTouHmk 0: LincbpoBsoii curHan B 0 o
3afaHust napametpe P2-16
OrMOPHOro 1: Al
curHana npum 3: MHorocTyneH4arbii
pasaensHoM pexum
VI 4: Mpocton MK
5: NMA-ynpaeneHns
6: KoMMyHUKaLMOHHbBIN
npotokon Modbus RTU

Korpa BbiGpaH 0anH 13 Bbileyka3aHHbIX UcTouHMKoB, 100 % cooTBeTcTBYET
HOMMHaNbHOMY HaMpPsSHKEHWIO ANeKTpoaBUraTens.

DyHKuMo- HassaHue cyHk- [OwnanasoH HacTpoiiku | 3aBop. | Mam.
HanbHbI KOA, umn 3Hau.
P2-16 OTceuka Hanpske- 0 B ~ (HoMuHanbHoe 0B =
HWS NpuW pasgenb- HanpsbxeHve 3)
Hom V/f

[MapameTp onpepenseT BenuuMHy BbIXOOHOTO HanpspkeHnst MY npum
MCNonb30BaHWM pasgencHoro ynpasneHust V/F, korga MCTOYHUKOM 3adaHus
HanpsKeHNst  ABNseTcs UuMdpoBOe 3HayeHue (aHaroroBbli BXOA, He
ucnonb3yetcs).
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®yHKuMO- HasBaHue dyHKUMK [Ouana3oH Ha- 3aBoga. Usam.
HanbHbIW KO CTpPOWKM 3Hau.

P2-17 Bpewms HapacTanus Hanpsi- | 0.0 ~3000.0 ¢ 1.0c =}
»XeHust Npu pasgenbHom V/f

Bpemsi HapacTaHus HanpsbkeHust npu pasgenbHom V/f — 3To Bpewms, B
TeYeHe KOTOPOTO BbIXOAHOE HamnpshkeHve naMeHsieTcs ot 0 B 4o HOMUHATBHOO
HanpshxeHWs anekTpoaBuraTens.

®yHKUMO- HasBaHue cyHkumMn [Ouana3oH Ha- 3asoa. | Usm.
HanbHbIV KOA4 CTPOWKM 3Hau.
P2-18 Bpewms cHuxkeHnsa Hanpsbxe- | 0.0 ~3000.0 ¢ 1.0c o
HUsi Npu pasgenbHom V/f

BpeMsi cHuxkeHns HanpsikeHust npu pasaensHoM V/f— 3To Bpemsi, B TeYeHNe
KOTOPOro BbIXOAHOE HaMpshXeHNe N3MEHSETCS OT HOMUHAMBLHOIO HaNPsSPKEHUS
anekTpoasuratens go 0 B.

®DyHKUMO- HazBaHue cpyHkumMm [Onana3oH Ha- 3aeop. | Usm.
HanbHbIA KOA, CTPOWKMN 3Hau.

P2-19 Hactpoiika octaHoBa B 0: HezaBswucrmoe 0 =
pexvme pasgensHoro V/F BpeMs 3aMeaneHus
HanpshkeHus 1
YacToThl

1: CHavana cHuxe-
HUe HanpsikeHus,
3aTem 4acToThl

0: HesaBucumoe Bpems 3amearnieHUss YacToTbl WM BbIXOQHOrO
HanpsXXeHUs.

Yactota M HanpshkeHue CHWXaloTCs OOHOBPEMEHHO, HO CO CBOMMMU
VNHAMBMAYanbHLIMA NapameTpaMu 3aMefieHunsl, YTo no3eonset 6onee mobKo
HacTpamBaTb NPOLLECC OCTaHOBA.

OO6bI4HO MCNONb3yeTCH ANS CTaHAAPTHbLIX MPUMEHEHWNIA.

1: CHauyana cHuxeHue HanpsbkeHus oo 0, 3aTemM yMeHbLUeHne 4acToThbl.

[iByxaTanHbI NPOLIECC OCTAaHOBA: HAMPSHKEHWE cHavana nagaeT 4o Hyns,
3aTeM yMeHbLLUAeTCs YacToTa, YTo obecreunsaeT 6onee nnaBHY OCTAHOBKY
AN HEKOTOPbIX TUMOB HArPy3oK.

Pexvm moxeT ObiTb nomneseH Ans Harpy3oK C BbICOKOW WHEpUMEN Wnn
cneuuanbHbiX TPeboBaHUI K OCTaHOBY .

Bbibop pexuma 3aBUCUT OT XapakTepucTuk ABuratens u TpeboBaHWi
TEXHOMOrM4ecKoro npoecca.
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Fpynna P3: MapameTpbl Ans perynMpoBKM BEKTOPHOro cnocoba
ynpaBneHus (VC).

Koabl dyHKkuun mynnbl P gencTBuTenbHbl TOMbKO AN BEKTOPHOMO
ynpaBneHus 1 HedewcTBUTENbHbI Ans ckanspHoro ynpaenexus (V/f), To ectb
P0-03 =1.

PyHKUMO- HasBaHue dyHKLMK [OuanasoH 3aBog. Usm.
HanbHbIA HaCTPOMWKK 3Hau.
kon
P3-00 YacToTa nepekntoyeHus 1 0.00 My~ P3-02 | 5.00y 5]
P3-02 YacToTa nepekntoyeHus 2 P3-00 ~ PO-14 10,00 'y 5]
P3-04 KoaddpumupmeHT nponopumorans- | 0.1~ 10.0 4.0 o
HOCTM KOHTYypa ckopocTy 1
P3-05 Bpewmsi uHterpupoBanusikoHty- | 0.01¢~10.00c | 0.50 ¢ o
pa ckopocTu 1
P3-06 KoadpcbmumeHT nponopuyo- 0.1~10.0 20 o
HanbHOrO yBENMYeHUs KOHTypa
ckopocTu 2
P3-07 Bpewms nHTerpmpoBanus otkno- | 0.01¢c~10.00c | 1.00 ¢ u]

HEHWI KOHTYypa CKOpOCTMN 2

Mpu pa6oTe Ha pasHbix 4YacToTax MY moxeT BblbGUpaTb pasnuuHble
KO3(PPULIMEHTEI KOHTYPa CKOPOCTH.
Jlorvka nepekIoueHns Mexay pexumamMu nokazaHa Ha pucyHke 6.8.

MapameTpb! NMA A

(P3-04, P03-05) |

(P3-06, P03-07) |-----

R S

—»

YactoTa

P3-00 F3-02

PucyHok 6.8 — 3aBucumocTb napameTpoB MU ot yactoTsl
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HacTpoiika MU-perynsaTopa ckopoctu:

YBenuyeHve nponopLMoHanbHOro KoadduLUMeHTa YCKOPSET peakumio
CHCTEMbI, HO CIILLKOM BbICOKOE 3Ha4YeHUe Bbl3bIBaET KornebaHns cuctemsl.

YMeHbLLUEeHNEe MHTEerpanbHOro BpeMeHu yryudllaeT AMHaMUYECKUN OTKIUK,
HO CIMLLKOM Marioe 3Ha4YeHvie NpMBOANT K HeYyCTONYMBOCTN CUCTEMBI.

Metopn HacTponku:

Ecnn 3aBoackvue napameTpbl He Mnoaxoasit, HeobXxoayMo MOCTeneHHo
yBenMuMBaTb NPOMOPLMOHASIbHBIN KOI(MULMEHT P O rpaHuLbl YCTOMYMBOCTH,
3aTeM yMeHblUaTb WHTerpanbHoe BpeMs [And  ObiCTPOro OTkMka W
MUHUMAIbLHOTO NepeperynmpoBaHuns.

HenpaBunbHble HACTPONKU MOTYT BbI3BaThb:

. YpesmepHoe nepeperyrimpoBaHne CKOPOCTH;
. ABapuv No nepeHanpsXXeHno NPV UHEPLIMOHHOW Harpy3Kke;
. OCOBEHHO KPUTUYHO MPU PE3KOM CHUKEHMUMN CKOPOCTM.

[1ns TouHOW HacTpovikv TpedyeTcs:

. [MpoBoAWTL TECTLI C NOCTENEHHBLIM U3MEHEHNEM NapamMeTPOB;
. KoHTpormpoBaTb ocumnnorpadoM nepexofHbie npoLecehbl;

. Y4uTbiBaTb MHEPLMOHHOCTb MEXaHNYECKOW CUCTEMBI.

®DyHKUMO-
HanbHbIN KOA

HassaHue dyHKkummn

[nana3oH HaCTPOWKK

3aBoa.
3Hau.

P3-08

BbiGop nHTErpanbHbIx
CBOICTB KOHTYypa
CcKopocTH

0: MonHoe uHTerpu-
poBaHvie npv pasroHe/
TOPMOXEHWN

0

1: OTcyTcTBUE
VHTErpupoBaHus npu
pasroHe/ TOpMOXeHUU

0: MonHoe MHTerpupoBaHue Npu pasroHe/TOPMOXKEHUMN.

WHTerpanbHas cocTaBnsioLLas akTMBHa Ha Bcex aTanax pabotbl. MapameTp
apheKkTUBEH Mpu pe3knx pas3roHax, obecreuBaeT bonee ObICTPbIA OTKIMK
CUCTEMbI, HO BO3MOXHO NepeperynvpoBaHue.

1: CeneKkTMBHOE MHTErpUpPOBaHME NPU pa3roHe/TOPMOXKEHUN.

MHTerpanbHaa cocTtaensioowas OTKMIoYaeTcqd BO  BpeMsi  ycKopeHus/
3amepsieHnsi. ObecnevmBaeTcs CTabUMbHOCTb MPU AVHAMUYECKUX N3MEHEHMSIX,
MUHMMU3aLUMS BO3MOXHOCTW MNepeperynMpoBaHusi ckopocTu. HepocTtaTok
pexuma — CHMKeHne ObICTPOAeVICTBISA CUCTEMBI.
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®yHKuMO- HasBaHue dyHkumMn OuanasoH 3aBoga. Usam.
HanbHbIW KO4 HaCTPOWKU 3Hau.

P3-11 MponopuvoHanbHbIA Koad- 0 ~ 30000 2200 o
DULIMEHT yCUINEHNS MOMEHTa
KOHTypa Toka, Kp

P3-12 KoadbdpuumeHT nHTerpuposa- 0 ~ 30000 1500 o
HWS MOMEHTa KoHTYypa Toka, Kl

P3-13 MponopuuroHanbHbii koadcu- | 0 ~ 30000 2200 o
LMEeHT BO30Yyx/aeHUs KOHTypa
Toka, Kp

P3-14 KoadhdpmumeHT uHTerpuposa- 0 ~ 30000 1500 o
HWsi BO3OY>AEHNS KOHTYpa
Toka, Kl

MapameTpbl HacTpovikm [-perynatopa KOHTypa TOKa BEKTOPHOrO
ynpaBrieHus.

[aHHble napaMeTpbl aBTOMaTUYECKWU OMPeAEeNnsoTCA nocre npoBeAeHus
NOnHOW naeHTUdMKaLum n obbIYHO He TpebyeT U3MEHEHUS.

B kOHType Toka MHTerparnbHbll perynsTtop UCMOoNb3yeT HE MHTerpanbHoe
BpeMmsi, a NpsMoN Ko3MOULMEHT yCUNeHNst (MHTerpanbHbI KOAOULIMEHT).

Mpn cnvWKOM BBICOKUX 3HaveHusx KoaddumumeHtoB [U-perynatopa
BO3MOXHbI KonebaHus B ccTeme ynpaBreHust.

B cnyyae BO3HUKHOBEHMS konebaHuin Toka NI KpyTSLLEro MOMEHTa MOXHO
BPYYHYI0 YMEHbLUWUTb MPONOPLMOHANbHBIA UK UHTErpanbHbIN KOS(MULINEHT.

®DyHKUMO- HasBaHue dyHKUMM OnanasoH 3aBoga. Uam.
HanbHbIA KOA, HaCTpOWKKN 3Hau.
P3-15 KoadhbdpuumeHT nepeBos- 0 ~ 200 0 u]
Gy>XOEHWS NPy BEKTOPHOM
ynpaBrneHum

[aHHbIN napameTp MO3BONSIET MOAABMATb POCT HAMPSPKEHWUS] Ha LUMHE
NMOCTOSIHHOTO TOKa B MPOLIECCe TOPMOXEHMS Npeobpa3oBaTensi YacToTbl.

Yewm BblLLIE 3HAYEHNE, TEM CUITbHEE 3P EKT NOJABIIEHNS.

MarHuTHoe TOpMOXeHVe MOBbILAET TOK CTatopa 3a CYeT YBENMYeHus
BbIXOOHOrO  HanpsbkeHust [1Y, Tem cambim  ynyywias paccevBaHue
peKynepaTvBHOW 3HEPruM W OrpaHMyMBasl POCT HamMpshKeHUs Ha  LWHe
NMOCTOSIHHOTO TOKa.

Yem Bbllle kO3(MUUMEHT ycuneHus, Tem Oonblue TOK ABuratenst —
TpebyeTCcst OCTOPOXKHOCTb NPV HACTPONKE.

B cnyyasx pabGoTbl C MaroMHEPUMOHHbIMM  Harpy3kamv W npu
NMOAKMOYEHUN TOPMO3HOIO pesucTopa TpebyeTcst yCTaHOBUTL KO3 PULIMEHT

INSTART® 74



nepeBo30yxaeHust Ha 0, 4yToObl M3GexaTb aHOMarnbHO BLICOKMX TOKOB Mpu
TOPMOXEHUMN.

®DyHKUMO- HasBaHue dyHkumm [Ounana3oH Ha- 3aeop. | Mam.
HanbHbIA KOA CTPOWKM 3Hau.
P3-16 Koppekuunsi MomeHTa npum 50 ~ 200 % 100% | o
BEKTOPHOM YrpaBreHnm

Mpy 6e30aTYMKOBOM BEKTOPHOM YMpPaBMEHUM CKOPOCTbIO 3TOT MapamMeTp
UCMONb3yeTcst M PerynMpoBKM TOYHOCTU CKOPOCTM 3reKTpoaBuraTens Ha
HM3KUX YacTOTax Npw yBENUYEeHUn Harpysku, 1 Hao6opoT.

Mpy BEKTOPHOM yMNpaBreHun ¢ JaTiMkoM oBpaTHOM CBsSi3W 3TOT napameTp
MOXET perynmpoBaTb BemnuuMHy BbixogHOro Toka MY nmpu ofgHUX u Tex xe
3HAYEHMSIX Harpy3ku.

®yHKUMO- HasBaHue cyHKUMHK OunanasoH 3aeog. Usam.
HanbHbIW KO HaCTPOMWKU 3Hau.
P3-17 KoadhdpuumeHT komneHca- 50 % ~ 200 % 100% | o
LMW CKOMBXKEHUS!

PerynvpoBka  TOYHOCTM  MNOAAEpPXaHWsi  CKOPOCTM  ABuratens B
YCTaHOBVBLUEMCS pexwme. Npy 3aBbILLEHHON CKOPOCTU — YMEHbLLUNTL 3HaYeHVe
napameTpa, npv 3aHWXEHHOW CKOPOCTU — YBEMUYUTL 3HAYEHVE NapameTpa.

®DyHKUMO- HasBaHue dyHkummn OuanasoH 3aBoa. Uam.
HanbHbIN KOA HaCTPOWKKN 3Hau.
P3-18 Bpems cdounbTpoBaHms 06- 0.000c~1.000c | 0.015¢c | o
paTHOW CBSI3M NO CKOPOCTN

[aHHbIn napameTp onpefensieT MoCTOsHHY0 BpeMeHu unsTpaumm
curHana obpaTHoM CBSI3M MO CKOPOCTU:

YBenuYeHne 3HauYeHNs NMOBbILLAET CTabUIBHOCTb CKOPOCTM, HO CHUXAeT
ObICTPOAENCTBINE CUCTEMBI;

YMeHbLUEHNE 3HAYEeHUs YryyllaeT peakuuio CUCTEMbl, HO YMeHbLIaeT
CcTabunbHOCTbL CKOPOCTU.

B cTaHgapTHbIX YCNoBMSIX KOPPEKTUPOBKa He TpebyeTcs.

DyHKUMO- HassaHue yHkumn Owvana3oH Ha- 3asoa. | Uam.
HanbHbIA KOA, CTPOMKMN 3Hau.
P3-19 Bpems cpunbtpoBaHus 0.000c~1.000c | 0.00c u]
BbIXO[HOrO CUrHana koHTypa
CKOpPOCTU

MapameTp 3agaeT MOCTOSHHYK BpemMeHu unbTpauuy 3a4atoLlero
3HaYeHUss MOMEHTA, YTO CMOCOBCTBYET MNOBbLILLIEHWIO CTABUIIBHOCTU CKOPOCTMU.
OO6bI4YHO He TpebyeT HacTPONKK.
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DyHKUMO- HazBaHue dyHKummu [uana3oH HaCTPOWNKM 3aBoa. | Usm.
HanbHbIV Kog 3Hau.
P3-20 McTouHuk 3apaHus 0: Uudpposort curHan B 0 o
MaKCMMarbHoro napameTtpe P3-21
MOMeHTa ans pexvma | 1: AHanoroBbivi Bxog Al
ynpasneHus no 3: MNpoTokon cBA3n
CKOpOCTH Modbus RTU
4: BbICOKOYACTOTHBIV
nmnynecHbin Bxog HDIS
(onst mogenen ot 18.5
kBT)
P3-21 OrpaHunyenve momeH- | 0.0 % ~ 200.0 % 150.0% | o
Ta Ans pexvima ynpas-
NEHUsI MO CKOPOCTH

B pexuvme ynpaBreHusi o CKOPOCTW MakCUMarbHbIA BbIXOAHOW KPYTALLMIA
MOMeHT MY orpaHnynBaeTCs OOHVMM M3 UCTOYHUKOB 3a4aHns MakCUMarbHOro
KpYyTSALLEro MOMeHTa.

0: LndpoBon curHan B napameTtpe P3-21

1: AHanoroBbii Bxog Al

Al: nnHerHast HacTporka — napameTpbl P5-15~P5-19; nomaHas — P5-45 n
rpynna PE.

3: NMpoTokon cBsisu ModBUS RTU

Mpsimoe nporpammMupoBaHve Yepe3 agpec cesian (100 % cooreetcTByeT P3-21).

B t;: BbicokoyacToTHbIN umnynbcHbi Bxoa HDIS (ans mogenen ot 18.5
kBT

[MapameTp P3-21 3agaeT BepxHWUM npegen MOMeHTa ABuraTens YacTOTHOro
npeobpasoBarens.

Ecnn HanpaBneHve momeHTa coBnafjaeT C HampaBneHVeM BpalleHus
— [ABUraTenbHbIi PEXUM, MNPOTUBOMOJIOKHO HamnpaBfeHUIO BPALLEHUs —
TOPMO3HOW PEXUM.

HacTtpoiika orpaHnyeHuii:
. [BuratenbHbii MOMeEHT — P3-21;
. Topmo3Hol MomeHT — P3-23.

Mpn neprognyeckom YepeaoBaHUN ABUraTENbHOTO Y TOPMO3HOTO PEXUMOB
Np1 COOTBETCTBYHOLLEM OrpaHU4YeHN TOPMO3HOTo MoMeHTa (P3-23) no3sonseT:

. YMEHbLUMTb POCT HAMNPSHKEHWS Ha LUMHE NMOCTOSHHOIO TOKa;
. O6ecneuTb HopManbHy0 paboTy NPUBOAHOW HArPy3Ku.
DyHKUMO- HasBanue cdyHkumMn [nana3oH HaCTPOWKMK 3aBop. | Usm.
HanbHbIV KOA 3Hau.
P3-22 McTouHuk 3apaHusa 0: LUundoposon curHan B 0 o

MaKkCcUMarnbHOro Top-
MO3HOIo MOMeHTa
AnA pexumMa ynpas-
J1eHUA No CKOPOCTU

napameTpe P3-23

1: AHanoroBbivi Bxog Al
3: MpoTokon cBA3n
Modbus RTU

4: BblICOKOYaCTOTHbIN
nMnynbcHbI Bxod HDIS
(ans mopenei ot 18.5
kBT)
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P3-23 OrpaHuyeHve Top- 0.0 % ~ 200.0 % 150.0% | o
MO3HOTO MOMeHTa

AN pexvMa ynpas-
NEHUs Mo CKOPOCTN

B pexwume ynpaBneHusi o CKOPOCTU MakCUMaribHblA BbIXOAHON KPYTALLMIA
MOMeHT MY orpaHnyvBaeTCst OOHUM M3 UCTOYHUKOB 3a4aHNs MakCUManbHOro
KpyTSLLEro MOMeHTa.

0: unchpoBon curHan B napametpe P3-23

1: aHanorosbin Bxog Al

Al: nuHenHasa HacTpowika — napameTpbl P5-15~P5-19; nomaHas — P5-45 un
rpynna PE.

3: npoTtokon cBsA3u Modbus RTU

Mpsioe nporpammMupoBaHyie Yepes agpec cesian (100 % cooreetcTByeT P3-23).

4: BbicOKOYacTOTHbIN uMmnynbcHbi Bxoa HDIS (ans mopgenen ot 18.5
KBT)

MapameTp P3-23 3agaeT BepxHWiA Npegen TOPMO3HOrO MOMEHTa ABUraTensi
YacToTHoro npeobpasosarternsi.

Ecnu HanmpaBneHve MomeHTa COBMagaeT C HanpaBreHWem BpalleHust —
[ABWraTenbHbIA PEXVIM, MPOTUBOMOSOXHO HAaMPaBMNEHWIO BPaLLEHWS — TOPMO3HOW
PEeXNM.

HacTtpoiika orpaHnyeHuii:
. [BurarenbHbIi MOMEHT — P3-21;
. Topmo3HON MOMEHT — P3-23.

Mpn neprognyeckom YepeAoBaHUN ABUraTENbHOTO ¥ TOPMO3HOTO PEXMMOB
NpV COOTBETCTBYOLLEM OrpaHU4eEHUN TOPMO3HOTo MoMeHTa (P3-23) no3BonseT:

. YMEHbBLUMTb POCT HaNPSPKEHNS Ha LUMHE NMOCTOSIHHOTO TOKa;

. ObecneuTb HopMarnbHy paboTy NPUBOAHOW Harpy3Ku.

Fpynna P4: MapameTpbl anekTpoaBuratens

DyHKUMO- HasBaHue dyHk- [nana3oH HaCTPOWKK 3aBog. U3am.
HanbHbIN 1] 3Hau.
koA
P4-00 MpeHTndpvkaumsa 0: Het penictaua 0 u]
napameTpoB anekT- | 1: Ctatnyeckast uaeHTu-
poaswuratens dmkaums
2: MonHas naeHTndukaums

YTt06bl MOMYyYWTb BbICOKYID MNPOU3BOAUTENBHOCTL 3JNEKTPOABUraTensd un
ONnTMMarnbHble XapaKTepUCTUKN ynpaBrieHus, TpebyeTcs MnomyyYuTb TOuYHble
napameTpbl ynpaBrseMoro anekrpoasuratens. [lns obnerdyeHns gaHHOW 3agayum
ncnonb3yeTcsa PyHKUMSA naeHTUdrKaLmm napameTpoB areKTpoaBuraTens.

STanbl Npy BbINOMHEHWM OEHTUMKALWK:

BbibpaTb MCTOYHMK KOMaHA nycka/octaHosa (P0-04=0) — ynpaenenve c
naHenm;

3atem BBeCTM crnefyloliyMe napameTpbl B COOTBETCTBMU C MaCMOPTHOWM
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Tabnmukon anekTpoaBuraTens:
-P4-01 — HomuHanbHast MOLWHOCTb anekTpoasurarens (kBr);
-P4-02 — HomnHanbHoe HanpskeHue anekTpoasurartens (B);
-P4-03 — y1cno nontocoB aneKkTpoasuraTens;
-P4-04 — HomnHanbHbIN TOK anekTpoasuratens (A);
-P4-05 — HomuHanbHasi YacTtoTa anektpoasuratens (I'u);
-P4-06 — HoMnHanbHasa ckopocTb anekTpoasuratens (06/MuH).

MpeobpazoBaTtenu yactotbl NCI nmetot aBa Trna naeHTudukaummn. Beibop
TUNa naeHTUUKaLWIn 3aBUCUT OT TEXHOOTMYECKMX YCIOBUN:

A) Ecnn Harpy3ka MOXeT BbITb MOMHOCTLIO CHATA C Bara aneKTpoasuratens,
cnegyetr BblOpaTb «2» B napametrpe P4-00 (nonHas wvaeHTMdurkaums),
noaTBepAuTb BbIGOp, a 3atem HaxaTtb «[MYCK» Ha naHenu ynpasrieHus.
Mocne atoro MY 3anycTuTt anekTpoasuratens Brepea v Hasag, npovssegert
ycKopeHue 1 3ameasieHue. lMpouecc MoXeT AnNUTLCS OKOO ABYX MUHYT, Nocne
yero MY npekpatut paboty. B pesynbrate ngeHtudukaumm 6yayT paccumTaHbl
cnegytoLve napameTpbi:

- P4-07 (Tok xonocToro xoAa anekrpoasuratens 1) ;

- P4-08 (conpotuBneHve ctatopa anekrpoasurarens 1);

- P4-09 (conpotuBneHve potopa anekrpoasuratenst 1);

- P4-10 (B3anMHas nHOYKTMBHOCTb CTaTopa M poTopa anekTpoasuratens 1);

- P4-11 (MHayKTMBHOCTb paccesHWs cTaTtopa 1 poTtopa anekTpoasuratens 1).

B) Ecmm Harpy3ka HE mMoxeT ObiTb MOMHOCTBIO CHATA C  Bana
anekTpoasuratens, Bblbpatb «1» B napametrpe P4-00 (cTaTtmyeckas
naeHTugmrKaums), noaTBepauTb Bblbop, a 3atem Haxatb «[MYCK» Ha
naHenu ynpaeneHus, nocrne atoro MY aBToMaTuyeckn BbINOMHUT U3MepeHne
crnegyoLwux napameTpoB, He 3anyckasi aNeKTpoaBuraTernb:

- P4-07 (Tok xomnocTtoro xona anekrpoasuratens 1);

- P4-08 (conpoTuBneHue ctatopa anekrpoasuratens 1);

- P4-09 (conpoTnBreHne potopa anektpoasuratens 1).

®yHKuMo- | HassaHue pyHk- [Ouana3oH HacTpomnkun 3aBop. 3Hau. Usm.
HanbHbIN umn
Kkon
P4-01 HomuHanbHas 0.1 kBt ~ 1000. 0 kBT 3aBucut oT ]
MOLLIHOCTb 3NeKT- mogenu
poaswuratens
P4-02 HomuHanbHoe 1B~2000B 3aBwucut oT ]
HanpshkeHve mogenu
anekTpoasuUraTens
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P4-03 Yucno nosocos 2~64 3aBucuT oT (]
anekTpoaBuraTens mogenu

P4-04 HoMuHanbHbI 0.01 A~600.00 A 3aBwucut oT ]
TOK 31eKTpoABU- mozenu
ratens

P4-05 HomuHanbHas 0.01 Ty~ P0-14 3aBwucut o1 ]
YacToTa aneKTpo- mozenu
nsuraTenst

P4-06 HomuHanbHas 1 06/MuH ~ 60000 06/ 3aBwucut ot [
CKOpPOCTb Bpallie- | MUH mozenu
HUS1 ANeKTpoaBU-
ratens

[MapameTpbl Bbille HEOOXOAMMO BBECTM COrMAcHO MacropTHoW Tabnnvke
anekTpoasuratens.. HeBaxHO, Kakoi crnocob ynpaBreHWsi MCronb3yeTcsi
(ckansipHoe nmMbo BeKkTOpHOE),
obecneyeHnst HanbornbLUEN MPON3BOANTENBHOCTU NpeobpasoBaTens HacToThI.

OaHHble  OOJDKHbI

OblTb BBEAEHbI

ans

®DyHKUMO- HasBaHue [vana3oH HacTpourku 3aBoa. 3Hau. Usm.
HanbHbIA PyHKLMM
kon

P4-07 Tok xonocToro 0.01 A~ (P4-04) 3aBucut ot ]
Xofa aneKTpoaBu- moaenu
ratens

P4-08 ConpoTusnenue 0.001 Om ~ 65.5350m | 3aBucuT oT [
obmotok cTatopa mozenu
anekTpoasura-
Tena

P4-09 ConpoTtusneHnue 0.001 Om ~ 65.5350M | 3asucur ot ]
obmoTok poTopa mMozenu
anekTpoaBura-
Tens

P4-10 Bsaumuas nHayk- | 0.1 M[H ~ 6553.5 MH 3aBucut ot []
TUBHOCTb 3NEKT- mozenu
poasuratens

P4-11 WHOYKTMBHOCTB 0.01 MI'H ~655.35 M1 | 3aBucwuT oT u
pacceaHnsa anekT- moaenun
poasuratens

MapameTtpbl P4-07 — P4-11 PaccuntbiBaloTCs aBTOMaTU4Yecku npu
nposegeHun naeHTnnKkaumn. Mpun cTaTnyeckon vaeHTUduKaumm

paccynTbIBaOTCS TONMbKO napameTtpbl P4-07 — P4-09. Mpu nonHon — Bce 5

napamMeTpoB.
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HWS NpY AMHaMW-
YecKoi (NMonHoMm)
naeHTudukaumm

®yHKuMO- HassaHue pyHk- | [ManasoH HacTpOWMKu 3aeop. WUam.
HanbHbIW KO ummn 3Hau.
P4-12 Bpewms pasroHa 1.0c~6000.0c 10.0¢c
npv AUHaMUYECKOM
(nonHomn) naeHT-
bukaumm
P4-13 Bpewmsi samepne- 1.0c~6000.0c 10.0c

YcTaHaBnuBaeTcs BpemMsd pasroHa 1 3amMenneHua anekrtpoasuratensd npu

npoBefeHUM AvHaMuyeckon naeHtudmkauum (P4-00 = 2).

®yHkumo- | HassaHue pyHkumMu | [iuanaszoH HaCTPOMNKK 3aBogp. Wam.
HanbHbIA 3Hau.
kon
P4-17 ConpotvBrexne 0.001 Om ~ 65.5350M | 3aBucutor | m
cTaTopa CUHXPOHHOTO mogenu
asuratens
P4-18 MHAyKTMBHOCTL MO 0.01 MIH ~655.35 M[H | 3aBucuToT | =
ocu D cMHXpOHHOTO Mozenu
asuratens
P4-19 MHAYKTUBHOCTL MO 0.01 MMH ~655.35 M[H | BaBucuTOT | =
ocr Q CUHXPOHHOTO mozenu
asuratens
P4-20 O6patHasa 3C cuH- 1B~65535B 3aBucutor | W
XPOHHOro ABurarens mozenu
P4-21 Tok xonocToro xoga 0.0 % ~50.0 % 10.0 % ]
CUHXPOHHOTO ABW-
ratens

I'Iapameprl BblLLIE OTHOCATCA K NapamMmeTpamM CUHXPOHHOIO arieKrpoasuraTens.

Fpynna P5: ®yHKUMM BXOAHbIX KIEMM

Cepusa NCI umeet 4 BxogHble LUMAPOBbLIE KIEMMbl U OOHY KIeMMy
aHaroroeoro Bxoaa.

®DyHKUMO- HasBaHue dyHk- [vana3oH HacTpourkun 3aBoga. WUzm.
HanbHbIA KOA, uwmn 3Hau.
P5-00 BbIGop hyHKLMM 0~53 1 u
knemmbl D1
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P5-01 BbiGop chyHKLmM 0~53 2 [ ]
knemmbl D2

P5-02 Bbi6op chyHKLMK 0~53 9 ]
knemmbl D3

P5-03 Bbi6op chyHKLMK 0~53 12 ]
knemmbl D4
P5-04 DyHKUmMs knemmbl | 0 ~ 53 13 [
HDI5 (ans moge-
newn ot 18.5 kBT)

OTW napameTpbl WCMOMb3YTCA AN YCTaHOBKM (DYHKLMM  LMdppOBbIX
BXOAHbIX KnemMm (cpyHKuMM krnemm He MoryT aybnupoBatbes). OnucaHune
3HayeHun ot 0 go 53 — B Tabnnue 6.2.

Tabnmua 6.2 — OnmcaHne PyHKLMIA LMGPOBBIX KNEMM

3apaHHoe DyHKUMA OnucaHune n HasHa4eHue
3HayeHue
0 HeT dyHKummn [axe npu HanMuuM curHana Ha BXoae He

BbIMOMHAETCS HUKaKMX QOYHKLINIA.
Heucnonb3yemble KnemMMbl MOXHO yCTa-
HOBUTb B COCTOSIHWE «HET (PYHKLMM» BO
n3bexaHne NoxHbIx cpabaTbiBaHUA.

1 Myck (BpaLleHue Bnepen) DyHKUMM paboTbl B NpsiMOM 1 06paTHOM

2 PeBepc (BpalueHne B 06- HarpasreHum.
paTHOM HanpaeneHun)

3 TpexnpoBoaHOi pexum | PyHkums «CTOlM» npu TpexnposoaHOM
ynpaBneHus (CTOH) pexume yrnpasrieHus. ﬂo,u,po6Hee — CM.

onucaHve yHkumMoHaneHoro koga P5-11.

4 TonukoBbIN pexuM, Bpalle- | Paboyas 4YacToTa TOMYKOBOMO PEXMMA,

Hvie Bnepes, BPEMsi pasroHa 1 3amezsieHVs TON4YKoBOro

pexxuma. Cm. noapobHoe onucaHve napa-

5 Tonuoatin pexm, 0GPaT- | o roog p7.00, P7-01, P7-02.

Hoe BpalleHue

6 YBenuyeHve yactoTbl | Koraa ata dyHKUMA aKkTuBHA, KOMaHabl
(BBEPX) YBENMUYEHNS N YyMEHbLUEHWS YacToTbl Oy-
OYT N3MEeHSITbCS, eCnn YacToTa 3afaercs
Yepes BHELLUHWI TepMuHarn.

7 YMEHbLLEHVE yactoTel | ECMM MCTOYHUK YacTOTbl yCTaHOBMEH Ha
(BHW3) LUMpoBYI0 HACTPOIKY, 3aaHHylo 4acTo-
Ty MOXHO perynupoBaTb BBEPX W BHU3.
CKOpOCTb M3MEHEHWSI (Luar perynmpoBKu)
3apaeTcsi napameTpom P5-12.

8 OcTaHOoB Mo MHepummn Mocne nonyyeHnuss komaHabl «CTOMM»
MY npekpallaeT nogavy HanpspkeHust Ha
aneKkTpoaBuraTenb, NPOLECC 0CTaHOBa
He KOHTponwupyeTcsi npeobpasoBaTtenem
4acToThl.
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[Mepesanyck Nnpy BO3HWUKHO-
BEHWUU OLLIMBKM

OaHHas dyHKkuMa obecneuvBaeT yaa-
TNEHHbIN nepesanyck NPy BO3HWKHOBEHWUMW
oLUNGBKM.

KHonka cbpoca Ha naHenu gencrsyeT Ta-
KiM xe 0bpasom.

10 May3a BpalLeHus MY BbINONHAET OCTAHOB, HO BCE Napame-
Tpbl coxpaHsitoTcsi. MNocne ncye3HoBeHUs
curHana MY Bosepalwaetcs B paboyee
COCTOSHME.

1" Monb3oBaTenbckas owwnbka | Mpn  MoCTynneHWn MNonb3oBaTenbCKON

(HO koHTaKT) ownbkn MY coobLiaeT o HemcnpaBHOCTH
1 OCTaHaBMMBaeTCs.
12 Knemma 1 mHoroctyneHya- | KombuHaums umdpoBbIX CUrHanoB Ha
TOro pexuma YyeTblpex knemmax Mo3sonsieT 3agaBaTb
00 16 pasnuyHbIX CErMEeHTOB HAaCTPOeK.
13 Knemma 2 MHorocTynenua- | [1oApoGHbie komGuHauuv npuBeAeHb! B
TOro pexuma Tabnuue 6.3.
14 Knemma 3 mMHorocTyneHua-
TOro pexuma
15 Knemma 4 mHorocTyneHva-
TOro pexuma
16 Bei6op BpemeHu pasroHa 1 | Bbibop BpeMeHu nocpeacTBoM KOMOWHa-
3ameaneHus, knemma 1 L1y ABYX KNeMm Ansi BbiGopa mexay ve-
ThIpbMS BOAMM PasroHa 1 3aMeaneHus.
17 BbiGop BpemeHu pasroHa u MoapoBHee - cM. TabnuLy 6.4
3ameaneHus, knemma 2

18 Knewmma BbiGopa nctouHvka | lMepeknioveHne mexay OCHOBHbIM KaHa-

3agaHusi onopHoro curHana | nom «A» n P0-10.

19 Cbpoc Hactpoek BBEPX/ | lMpu aktuBaumu:

BHW3 OTMeHsieT BCe M3MEHEHWS YacToThbl, cae-
naHHble komaHgavmy BBEPX/BHIAS.
BoccTaHaBnmBaeT 4acTOTy COMMACcHO 3Ha-
YeHuto napameTpa P0-11.
20 BbiGop uctouHuka komaHg | Korga MCTOYHWMKOM KOMaHZ He siBMsioTes

nyck/ocTaHoB, knemma 1

KHOMKW MaHenu ynpaeneHusi, BO3MOXHO
nepekrnoyeHne Mexay ynpaeneHvem ye-
pe3 Knemmbl (BHELLHWe curHanbl) 1 ynpas-
JIeHUeM C naHenw.

B pexume ynpasnexusi no Modbus RTU
obecrneunBaeTcs nepeknoyeHne mexay
ynpasneHuem no Modbus RTU wu ynpas-
JIeHUeM C naHenw.
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21

3anpeT pasroHa U 3amen-
nenus

EJ'IOKVIDOBKa CUrHarioB U3MeHeHus onop-
HOro curHana ot Apyrnx NCTO4YHUKOB (KpO—
Me KOMaHAbl BblK.l'IlOHeHVIﬂ).

22

MpwocTaHoBka MNA-ynpas-
nenus

Ecnu uctouHnk vactotel P0-06 — PID,
TO MpW aKTMBauMy (YHKLMM NponopLmo-
HanbHas (P), uHterpanbHas (1) n gudde-
peHumansHas (D) cocTaBnsioLime OTKIo-
YaloTcs.

MpeobpaszoBaTent 3anoMMHaeT TekyLLyto
YacToTy M npogorkaeT paboty 6e3 kop-
pekumm.

Mocne cHATMA curHana TMWO-perynatop
BO306HOBMSIET paboTy € NocnefHNX akTy-
arnbHbIX 3HAYEHWIA.

23

C6poc coctosiHus MINK

MNK npuoctaHaBnueaeT BbINONHEHNE
nporpammbl BO Bpems npouecca. [pu
NOMOLLM (DYHKLUMN KIEMMbI MOXET ObiTb
BOCCTaHOBMEH [0 WCXOAHOMO COCTOSIHUS
npocToro IMJK.

24

May3a BoGynsiumm

Mpeo6pasoBatenem 4acToTbl OCYLIECT-
BfSeTCA nogada BbIXOOAHOro Hanps>XeHus
Ha LEHTpanbHOM 4YactoTe, a (oyHKUMS
BOGYNALMM BPEMEHHO OTKITHOYaETCS.

25

TalMepHbIi BXOAHOW cur-
Han

Koroa anutenbHOCTb curHana gocturaet
YCTaHOBMEHHOTO BPEMEHW 3amblkaHus/
pa3mblkaHWs, aKTMBUpYeTCs PyHKUMS Taw-
MepHOro BbixoAa. TpebyeT coBMECTHOro
MCMonb3oBaHus ¢ BbIxoaoM Y1 (dyHKums
17) n napameTpamu P7-39, P7-40.

26

HemenneHHoe TopMoXxeHne
NOCTOAHHbLIM TOKOM

Koraga curHan Ha knemme aktmBeH, N4 ne-
peKnoYaeTcs B COCTOSIHAE TOPMOXEHUSI
MOCTOSIHHbIM TOKOM, YCTaHOBIIEHHbIM B
napameTtpe P1-16.

27

Bxon BHeLWHeN oOLnbKM
(HOpMarnbHO 3aMKHYTbIN)

Bxop BHeluHew owmbku (HopMarnbHO 3am-
KHyTbI). Korga dyHkums aktumeHa, MY
coobuaeT 06 owunbke Err28 u ocraHas-
NMBaEeTCH B PeEXuUME, YCTAaHOBMEHHOM B
napameTpe P9-23.

28

Bxopn cyeTtunka

BbinonHeHne oTcyeTa UMMyrbCoB, yCTas-
Ka cyeTunka — B napameTpe Pb-08.

29

Cbpoc cyeTymka

OumncTKa faHHbIX cHeTYMKa.

30

KOHTpOnb AnnHbI

BbinonHeHve otcyeTa AnuHbI.

31

C6poc AnvHbI

QuncTKa AAHHBIX ATTUHBI.
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32

3anpeT ynpaeneHus KpyTs-
LM MOMEHTOM

MpeobpasoBaTtenb YacToTbl HE BbIMOHS-
€T perysiMpoBKy KpyTSLLEro MOMeHTa.
Mpeobpa3oBaTenb YacToThbl paboTaeT B
pexume yrnpaBreHrsi CKOPOCTbIO.

33 VIMnynbCHbIN BXOL, DYHKLWSI BLICOKOYACTOTHOrO UMMYINbCHOTO
BXOAa (OencTBUTENbHA TOMNbKO ANs
knemmbl HDIS5).

34 3anpeT Ha usmeHeHune ya- | Korga curHan aktuseH, N4 He pearupyet

CTOThI Ha M3MEHEHUs OMOPHOro CUrHana 4acTo-
Thl.

35 O6patHoe [MWNO-ynpaene- | Korga curHan akTuBeH, HanpaBneHue

Hve pevicteusa MNAO-ynpasneHus npotuBono-
JIOKHO HanpasrneHuto, YCTaHOBIIEHHOMY
napameTtpom PA-04.

36 BHeLwuHnn octaHoB 1 Mpy ynpaBneHun ¢ naHenu BbINOMHSET
dyHKumo kHoMkn «CTOMM» Ha naHenw.

37 BbiGop uctouHuka komaHg | Mcnonb3yetcs Ans nepeknioveHust Mex-

nyck/ocTaHoB, knemma 2 [y ynpaBrieHUeM C KnemMM U No CeTEBOMY
npotokony. Ecnu B kayecTBe BapuaHTta
ynpaBneHus BblOpaHbl KNeMMbl yrpasne-
HWSI, TO MPU aKTUBHOM CUTHare BbIMOIHS-
eTCsi NepekioyYeHVe Ha ynpaBreHue no
CeTeBOMY NPOTOKONY.

38 Maysa MWA-ynpaBnexus Koraa curHan aktuseH, yHKUMS UHTerpu-
poBanusi npu NNI- ynpaeneHnn npmocta-
HaBnvBaeTcs, HO
nponopunoHansHas u anddepeHumans-
Hasi peryrnupoBka oCTaloTCs [elcTByio-
LMW,

39 MepekntoveHne ucToyHuka | Mpy akTMBaLMK STOW YHKLMU UCTOYHUK
YacToTbl A Ha OMOPHYIO Ya- | YacTOTbl A 3aMEHSIETCS Ha OMOPHYI0
cToTy yactoty (PO-11).

40 MepekntoveHne uncToyHuka | MNpu akTMBaUMK 3TOW YHKLMM UCTOYHUK
YacToTbl B Ha onopHyto Ya- | YactoTbl B 3ameHsieTcst Ha onopHyto
cToTy yacrtoty (PO-11).

M Peseps DYHKLMS HeaKTVBHa.

42 AKTVMBaLWS NOXapHOro pe- | AKTMBALWS NOXapHOro pexumMa, no opoH-

xrima

Ty curHana, cm. P7.77-P82.
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43

MepeknioveHne mexay na-
pametpamu TVO- ynpas-
neHust

Korpa
mexay

ycnosuem nepeknoYeHns
napameTpamu Mna-ynpas-
NeHVsi  sBNSieTCA  BXOgHas  kKnemma
(PA-21 1), NpM HeaKkTVBHOM cwurHane
Ha knemme, TO Y wcnonb3yeT napa-
meTpbl PA-06 ~ PA-06. Ecnn curHan Ha
Kknemme aktmBeH, To [M4Y wucnonbayet
PA-18 ~ PA-20.

MepekntoyeHne mexay pe-
XUMamu - ynpasneHuss no
CKOPOCTW/ MOMEHTY

MepeknioyaeT NpUBOL MeXay pexxuMamu
ynpaBfeHusi MOMEHTOM W CKOPOCTbHO.
Ecnu TepmuHan HeakTuBeH, npeobpaso-
BaTenb paboTaeT B pexume, 3aaHHOM
napameTtpom Pd-10 (pexum ynpaeneHws
CKOpoCTbto/MOMeHTOM). [pu  akTnBaumm
TEpMUHana npoVCXOAUT NEPEKioYeHVE B
anbTepHaTUBHbIN PEXMM.

45

ABapuiiHbIN OCTaHOB

Korna knemma aktvBHa, MY octaHaenu-
BaETCs Ha MaKCMMarnbHON CKOPOCTK, a TOK
B MpoLiecce OCTaHOBa OrpaHu4MBaeTcs.
NaHHas dyHKUMA ncnonb3yeTcs Ans aBa-
PVUMHON OCTaHOBKW MpuBOAa B 3KCTPEH-
HbIX CUTyaumsix, koraa TpebyeTtcst Hemen-
TNEHHOe npekpaLleHre paboThbl.

46

BHeLlwHWi ocTaHoB 2

B niobom pexume ynpaBneHus paHHas
YHKUMS  MOXET MCnonb3oBaTbCs Ans
nnaBHOro ocTaHoBa NpeobpasoBaTtens c
3amMe/IeHNeM, MPU STOM BPEMS TOPMOXE-
HUS PUKCUPOBAHO U COOTBETCTBYET «BpE-
MeHu 3amennerus 2» (P7-04).

47

3amennexue ¢ TOPMOXXEHU-
€M MOCTOAHHbIM TOKOM

Korgpa knemma aktuBHa, MY cHavana
CHWKaeT CKOpPOCTb [0 YacToTbl Havana
OVHaMUYeCKoro TOPMOXEHUs!, a 3aTeM ne-
peknoYaeT B COCTOsSIHUE AUHAMUYECKOTO
TOPMOXKEHWS.

48

C6poc BpemeHu B paboyem
pexume

Koraa knemma aktueHa, Bpemsi B pabovem
pexxume MY cbpacbiBaeTcs, 1 3Ty YHK-
LMo Heobxo[aMMO UCMONb30BaThL BMECTE C
napameTtpamu P7-36 n P7-38.

49

MepeknioyeHne  ABYXNpo-
BOAHOrO/ TPEXNPOBOAHOMO
ynpaBneHusi

|/|CI'IOJ'Ib3yeTC$I ONA nepekrnYeHnsa mexay
ABYXNPOBOAHLIM N TPEXNPOBOAHBIM PEXU-
MOM ynpasrieHuA.

50

3anpert peBepca

Mpn akTvBaumm 3Ton YHKUMKM, peBepc
3MeKTpoaBUraTens HEBO3MOXEH.

51

HacTtporika HeucnpaBHOCTU
none3oBatens 1

Mpu 3amblkaHun aToN Knemmbl MY BbIBO-
auvT Ha gucnnen Err30.
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52

HacTtpolika HeucnpaBHOCTU

nonb3oBaTens 2

Mpu 3amblkaHun aToN Knemmbl MY BbIBO-
avT Ha aucnnen Err31.

53

Bxopa pexxvma cHa

DyHKuMst ‘CoH’  aKTUBMpYeTCs/aeakTuBu-
pyeTcst Yepe3 BHELLHWE TEpPMUHAmbL Npu
3aMblKaHUN KOHTaKTa PyHKLMSI NMPUHYAW-
TENbHO aKTUBMPYETCS, NpW pasMblKaHUn
npeobpasoBaTtenlb BbIXOAUT W3 pexuMa
CHa 1 nepexoauT B pabounin pexum (He
cBsizaHo ¢ MY-perynupoBaHuem).

Knemmbl MHOroctyneH4Yaroro ynpasrneHMs MOryT HacTpau-
BaTb Ao 16 cTtyneHeh CKOpPOCTU, KaKk Noka3aHo B Tabnuue 6.3.

Ta6bnuua 6.3 - OnucaHue pyHKLUA MHOrOCTyNeH4YaTbIX KOMaHa

Knemma Knemma Knemma Knemma Homep cT1y- Mapametp

MHOrO- MHOrO- MHoOro- MHoOro- neHu

cTyneH- cTyneH- cTyneH- cTyneH-

yaroro yaroro yaroro yaroro

ynpaene- ynpasne- ynpaene- | Ynpasne-
HuA 4 HuA 3 HuA 2 Hua 1

Bobikn. Bebikn. Bebikn. Bebikrn. CkopocTb 0 PC-00
Bbikn. Bblikn. Bbikn. Bxkn. CkopocTb 1 PC-01
Bbikn. Bbikn. Bxkn. BblIkn. CkopocTb 2 PC-02
Bbikn. Bhbikn. Brkn. Brkn. CkopocTb 3 PC-03
Bbikn. Bxkn. Bbikn. Bbikn. CkopocTb 4 PC-04
Bblikn. Bxkn. Bbikn. Bxkn. CkopocTb 5 PC-05
Bbikn. Bxkn. Brkn. Bhbikn. CkopocTb 6 PC-06
Bblikn. Bxkn. Bxkn. Bxkn. CkopocTb 7 PC-07
Bxkn. Bbikn. Bbikn. BblIkn. CkopocTb 8 PC-08
Bxkn. Bebikn. Bebikn. Brkn. CkopocTb 9 PC-09
Bxkn. Bblikn. Bxkn. Bblikn. CkopocTb 10 PC-10
Bxkn. Bblikn. Bxkn. Bxkn. CkopocTb 11 PC-11
Bxkn. Bxkn. Bbikn. Bhlkn. CkopocTb 12 PC-12
Bxkn. Bxkn. Bbikn. Bxkn. CkopocTb 32 PC-13
Bxkn. Bxkn. Bxkn. BblIkn. CkopocTb 14 PC-14
Bxn. Bxn. Brkn. Brn. CkopocTtb 15 PC-15
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B Tabnuue 6.4 nokasaHbl kKOMOVHaUMK KNeMM Ast Bbibopa BpeMeHu pas-
roHa v 3ameneHust.

Tabnuua 6.4 — KombuHaumu knemm ans Bbibopa BpeMeHn pa3roHa

1 3aMenneHuns

Knemma 2 Knemma 1 BapuaHT BpemeHu pas- Mapametpbl
roHa u 3amearneHus
Bblikr. Bblikr. 1 P0-23, P0-24
Bblikn. Bkn. 2 P7-03, P7-04
Brkn. BblIkn. 3 P7-05, P7-06
Bxn. B 4 P7-07, P7-08
DyHKUMO- HasBaHue dyHk- [nana3oH HacTPOWKMu 3aBop. WUzm.
HanbHbIA KOA um 3Hau.
P5-10 Bpems cunbTpa- 0.000 c~1.000c 0.010c | o
Ln LmMpOBbIX
BxogoB D

HacTtpoiika 4yBCTBATENBLHOCTU ANCKPETHBIX BXxoAoB (D). Mpu noBbieHHON
BOCMPMUMYMBOCTM BXOAA K MOMEXaM, Bbi3bIBaIOLLMM FOXHbIE CpabaTbiBaHUS,
OaHHbIV MapameTp MOXHO yBENMNYMTb — 3TO NMOBBLICUT NOMEXOYCTONYMBOCTb,
HO CHU3UT YyBCTBUTENbHOCTb LM(POBLIX BXOAOB.

®DyHKUMO- HasBaHue dyHk- [unana3oH HaCcTPOWKK 3aBog. | Usm.
HanbHbIA KOA ummn 3Hau.
P5-11 Pexum ynpaene- 0: AByxnposoaHon pexxvm 1 | 0 n
HKSA C KNemMm 1: IByXNpOBOAHOMN pexum 2

2: TpexnpoBoaHON pexvm 1
3: TpexnpoBOAHON pexum 2

0: IByxnpoBOAHOW pexum 1:
KomGuHaumm knemm:
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ny

—0 COM

Brnepen +— —¢ D1 (P5-00:1)

Pesepc — —& D2 (P5-01:2)

PucyHok 6.9 — Cxema 08yxnpo80OH020 MooKoyeHust 1

Tabnuua 6.5 — KombuHaumm knemm Ans ABYXNpPOBOAHOIO pexvma 1

D1 D2 KomaHnpa
BbIKJ. BbIKJ1. OcraHoB
BbIKJ1. BKI1. PeBepc
BKI. BbIKJ. Bnepén
BKI. BKI. OcraHoB

Mepekntovatens D1 — 3anyck B NpsiMOM HanpasrieHne BpalLeHNsi 3MeKTpo-
asuratens, a D2 — B obpaTHoMm.
1: AByXNpoOBOAHOM PeXUM 2:
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Mny

—¢ COM

Myck +— —@ D1 (P5-00:1)

CMeHa HanpaBneHus -]
BpaLLeHust

, D2 (P5-01:2)

PucyHok 6.10 — Cxema 08yxrpo8o0H020 MOOKITHOYEHUS 2

Tabnuua 6.6 — KombuHaumm knemm Ans 4By XNpOBOAHOIO pexvima 2

D1 D2 KomaHnpa
BbIKT. BbIKT. OcraHoB
BbIKJ1. BKI1. OcraHoB
BKJ1. BbIKJ1. Bnepén
BKI1. BKI1. PeBepc

Mepekntovatens Ha D1 — 3anyck, a HanpaBneHne BpaLleHNs SMeKTpoaBura-
Tens onpeaensieTcs COCTosiHMEM nepekntoyaTensi Ha D2.

MpumeyaHue: koraa curHan knemm D1/D2 geiAcTBUTENEH, HO U3 APY X UCTOY-
HWKOB 3aJaHns KOMaHpl yNpaBreHns NoaaeTcsa kKoMaHaa Ans ocTaHoBa, To Ans
crefytoLero 3anycka HeobX0AMMO CHSATb C KIeMMbl CUrHarn v nogaTth ero CHOBa.



2: TpexnpoBoAHOM peXum ynpasneHus 1:

my
COM
Bnepen D1 (P5-00:1)
Pesepc D2 (P5-01:2)
OcTtaHoB Dn

PucyHok 6.11— Cxema mpexrnposodH020 nodknYeHusi 1

Dx siBnsieTca nogreepxgatoLLein 3anyck krnemmon, D1 — 3anyck B n(psMom Ha-

npasneHuu, D2 — 3anyck B 06paTHOM HanpaBneHum

3: T-pexnpoaop,Hoﬁ pexuvum ynpaBneHus 2:

COM

Myck D1 (P5-00:1)

CmeHa HanpaBneHus
BpaLLeHust

OctaHoB

D2 (P5-01:2)

Dn

PucyHok 6. 12— CxeMa mpexrnpogodH020 MOOKIHHYEeHUS 2

KHonka Ha koHTakTe Dx (H3) — saBnseTcsa noaTeepxaatoLLent 3anyck Krnem-
MOW, KHOTMKa Ha koHTakTe D1 — noareepxaatoLLen 3anyck, nepeknovarens D2

onpependet HanpasleHne BpalleHNA.
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DyHKUMO- HasBaHue [rana3oH HaCTPOMNKMU 3aBoga. Usm.

HanbHbINA yHKUMM 3Hau.
Kop,
P5-12 CkopocTb 13- 0.01 Mu/c~ 100.00 lNy/c 1.00Mye | o

MEHEHWS orop-
HOW YacToThbl
npv 3agaHuu

C TepMuHana
BBEPX/BHA3

YcraHaBnMBaeTCsl CKOPOCTb M3MEHEHUSI OMOPHOI YacTOTbl MPU 3aAaHnn C
TepMuHana (BBepx/BHU3).

PyHKUMO- HasBaHue [nana3oH HaCTPOWKK 3aBogp. Wam.
HanbHbIN yHKUMM 3Hau.
kon
P5-13 Bbi6op Tuna 0: CpabatbiBaHue no 3ambika- | 00000 []
Torvkn Ans Huto D-COM

undpoBbIx BXxo- | 1: CpabaTbiBaHWe No pasmbl-
nos D1-HDI5 kaHutio D-COM

Pa3psig eaunny; D1

Pa3psig pecatkos: D2
Paspsig coteH: D3

Paspspg teicay: D4

Pasag necatkos Thicsy: HDIS
(ans mopenen ot 18.5 kBT
BKITOYUTENBHO)

Hacrtpoiika pexuma paboTtbl AuckpeTHbix BxogoB (D). [daHHas dyHKuMA
onpeaensieT Norvky aktTmBaummn AMCKpeTHbIX BxofoB (D) npeobpasoBatens va-
CTOTbI:

0: cpabatbiBaHue Mo 3amblkaHuio D-COM

CTaHOapTHBI  pexviM  Ans KHOMOK € HOpMallbHO-PasoMKHYTbIMU

koHTakramu (HO).

1: cpabaTbiBaHve No pa3mblikaHuio D-COM

Pexvm Ona gatumkoB ¢ HOpMarnbHO-3aMKHYTbIMW kOHTakTamu (H3) nnm

aBapuUrHbIX Lenen.

Paspsag eguHny: D1

Paspsag pecstros: D2

Paspsag coteH: D3

Paspsg Teicay: D4
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DyHKUMO- HassaHwue chyHkumMmn OwvanasoH 3aeog. Wam.
HanbHbIA HaCTPOMWKK 3Hau.
Koa
P5-15 HwxHuii npegen aHanoroeoro | 0.00 B ~ (P5- 2.00B 8]
Bxoaa Al (ansa curHana 4-20 17)
MA ycTaHoBuTb 2.00)
P5-16 OnopHblii cUrHarn, CooTBET- -100.0 % ~ + 0.0 % u]
cTBytOLMIA HUXHeMY npegeny | 100.0 %
aHanorosoro Bxoga Al
P5-17 BepxHwuii npegen aHanorosoro | (P5-15)~+ 10.00B u]
Bxoaa Al 10,00 B
P5-18 OnopHbI cUrHar, cooTBeT- -100,0 %~ + 100 % u]
cTBylowmn BepxHemy npegeny | 100,0 %
aHanorosoro Bxoga Al
P5-19 Bpemsi ounbTtpauum Al 0,00 ~10,00 ¢ 0,10¢c 8]

OnpepeneHve 3aJaHHOTO 3Ha4YeHUs MO aHaNoroBOMy BXOAY

MpeobpasoBaTenb YacTOTbl MHTEPMNPETUPYET CUMIHaM aHanoroBoro BXoaa
(Al) B COOTBETCTBUM C yCTAHOBMEHHBIMW FpaH1LIaMu Avana3oHa.

Mpw BbIXOAE BXOOHOTO HANPSHKEHUS 3@ YCTaHOBIEHHbIE Npeaerbl:

Bbilwe MakcMMarnbHOro 3Ha4yeHus — MPUHMMAETCS Kak MakcuMarnbHas

rpanuua.

Hvike MUHMMArIBHOrO 3HaYeHNs1 — MPUHUMAETCS Kak MUHUMaTbHas! rpaHuua.
Mpy ncnonb3oBaHMM TokoBOro Bxoda (4-20 MA) COOTHOLLEHME:
1 mMA = 0.5 B (cm. pucyHok 6.13)

100% 14

0B (0 MA)

» 0B (0mA)

100%4&

-100% /2 ____

10 B (20 mA)

PucyHok 6. 13 — CoomHowieHuUe aHano208bIM 8X00HbIM HarpsKeHUem
U coomeemcmesytouwUM OrMOPHbIM CUSHASIOM.
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DyHKUMO- HassaHnwue dyHkuMmn OunanasoH 3a- W3m.
HanbHbIA HaCTpOWKKN BOA.
Kop, 3Hau.

P5-35 Bpemsi 3agepxku BktoyeHus D1 0.0c~3600.0c |[0.0c [u]

P5-36 Bpems 3agepxku BbikntoveHns D1 0.0c~3600.0c |[0.0c a]

P5-37 Bpems 3agepxkm BkntoyeHns D2 0.0c~3600.0c |0.0c O

P5-38 Bpems 3agepxkm BoikntoveHna D2 | 0.0 c~3600.0c | 0.0c [u]

P5-39 Bpems 3agepxkm BktoyeHns D3 0.0c~3600.0c |0.0c a]

P5-40 Bpems 3agepxkm BbikntoveHnsa D3 | 0.0 ¢~ 3600.0c | 0.0 ¢ O

MapamMeTpbl NO3BONAT 3aaTh BPEMEHHYO 3a€PXKKY AJ15 USMEHEHUSsI CO-
CTOSIHSI AINCKPETHBIX BXOZOB:

3apeprkka BKITIOYEHWS — BpeMs Mexady rnopaden curHana Ha D n dpaktude-
CKUM pacro3HaBaHWeM BXoda Kak akTMBHOTO.

3apepikka BbIKMOYEHNS — Bpemsi Mexay cHsTuem curHana ¢ D n chakTtuye-
CKUM pacro3HaBaHVeM BXO[a Kak HeaKTUBHOTO.

DyHKUMO- HassaHnwue chyHKuMM OuanasoH 3a- W3am.
HanbHbIN HaCTPOMKH BoA.
koA 3Hau.
P5-41 DyHKumm Al Kak QUCKPETHOrO 0~53 0 u]
BXoJda

OTOT napameTp onpeaenset, ByAeT N1 aHanorosbin Bxod Al Mcronb3oBaTh-
€A1 B KayecTBe LMdpoBoro Bxoaa. 3HaueHusi 0 ~ 53 COOTBETCTBYIOT ONUCAHHbLIM

B Tabnuue 6.2.

®DyHKUMO- HasBaHue cyHkumn [OuanasoH 3aeopg. | Uam.
HanbHbIN HacTPOWKU 3Hau.
Koa
P5-44 Bei6op noruku Bxoga Al (npu pabo- | 0X00 ~ 0X01 0X00 [a]
Te B Ka4ecTBe AUCKPETHOIO)

Hactpotika pexwvima pabotsl Al npu paboTe B kayecTBe ANCKPETHOTO BXOAA
(D). OanHasi dhyHKUMSt onpeaensieT noruky akrmeaumm guckpeTtHoro Bxoga (D)
npeobpasoBaTens 4acToTbl:

Paspsg eguHny;: Al.

0: cpabaTbiBaHue no 3ambikaHuto Al-COM

CTaHZapTHbIN PEXUM A1 KHOMOK C HOPMarbHO-Pa3oMKHYThIMM KOHTaKTa-
mu (HO).
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- Bbicokuii ypoBeHb: Al > 6 B

- Huskun ypoBeHb: Al< 4 B

1: cpabaTbiBaHUe No pa3mMbikaHuio Al-COM

Pexum ons paTumkoB ¢ HOpPMarbHO-3aMKHYTbIMW KOHTakTamu (H3) vnnu
aBapuHbIX Lienew.

- Hnakun yposeHb: Al < 6 B

- Boicokuit yposeHb: Al > 4 B

DyYHKUMO-
HanbHbIN
koA

HassaHue dyHKkummn

[Ovana3oH
HaCTPOMWKKN

3aBop.
3Hau.

P5-45

Boibop kpuson ansa Al

00 ~02

Pa3psia eanHuu: BelGop xapaktepuctuky ans Al:

0: [IByxTo4e4Has npsimas
(cm. P5-15 ~ P5-19)

1: MHoroToyeyHas kpmsas 1
(cm. PE-00 ~ PE-Q7)

2: MHoroto4eyHas kpuas 2
(cm. PEO8 ~ PE-15)

00

®DyHKUMO-
HanbHbIN
Kkon

HasBaHue dyHkumm

[OwnanasoH
HaCTPOMWKKN

3aBog.
3Hau.

P5-46

BbiGop Tvna curHana ans Al

00 ~01

00

Paspsig eanHmy — ans Al:
00: Pabota no HanpspkeHuto B ananasoHe 0 ~ 10 B;
01: Pabora no Toky B ananasoHe 0/4 ~ 20 mA.

Mpynna P6: ®yHKUMUN BbIXOAHBLIX KITEMM

Cepusi NCI nmeeT 1 knemmy aHanorosoro Bbixoaa (AO), 1 BbIXOA C OTKPbI-
TbIM KOMNSIEKTOPOM, KOTOPbI MOXET UCMOMb30BaThCst TakKe Kak MMMy IbCHbIN,
1 1 BbIXOOHOE perne.

DyHKUMO- HassaHue dyHkummn AvanasoH 3aBog. | Mam.
HanbHbIN HaCTPOMWKKN 3Hau.
Kop,
P6-00 ®yHkuva pene TA-TB-TC 00 ~ 45 2 o
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YKkasaHHble napameTpbl ncnonb3yrTca ana Bbl60pa dDyHKLI,VII‘/'I BbIXOQHbIX
KnemMmm.

Tabnuua 6.7 — OnucaHve 1 HazHaveHne PYHKLMIA BbIXOOHBIX KIEMM

3Have- DyHKUMA Onucaxue
Hue
0 HeT Bbixoaa Knemma He BbINONHAET HUKaKoN doyHKLMN.
1 Pab6ota MHavkaums pabotsl MY (BbIXOAHas YacTo-
Ta MOXeT ObITb HyneBoit). CurHan npucyT-
CTBYET NpuW Hanu4mu komaHapl MY CK.
2 ABapuiHbI BbIxoA (OCTa- AKTMBUpPYET CUrHarn BKMIOYEHUS Npy aBa-
HOB) pwiiHow ocTaHoske M4,
3 [ocTuxeHune ypoBHsi YacTo- | CpabaTbiBaeT Npu 4OCTUXEHUN HYaCTOTbl,
Tol FDT1 3afaHHoN napameTpamu P7-22 n P7-23.
4 [ocTmkeHne 3agaHHon AKTMBUPYETCS NPU AOCTMXKEHUM HaCTOTbI,
4acToThbl yCTaHOBMNeHHOW B P7-24.
5 Pa6oTa Ha HyneBoi cko- Cwurnan npu pabote MY ¢ HyneBoWi Bbl-
pocm XO[HOW 4acTOTON (He BKNioYasi COCTOsIHVE
OCTaHoBa).
6 MpepnynpexaeHve nepe- AKTVBMpYeTCS Npy NPeBbILLIEHWI NOpora
rpy3ku aBurartenst neperpysku (Hactponkn P9-00 ~ P9-02).
7 MpepynpexaeHne nepe- Curhanuaupyet 3a 10 cekyHA Ao cpabaTbl-
rpy3ku M4 BaHWA 3aLLmThbl OT neperpysku M4Y.
8 3aBepLuenvie umkna MK Mmnynec 250 mc nocne 3aBepLueHus
umkna npoctoro IMIK.
9 [ocTnxeHne cyMMapHOro AKTMBUPYETCS NPY MPEBLILLIEHUN BDEMEHM,
BPEMEHM B COCTOSIHUM 3apaHHoro B P7-20.
paboThbl
10 OrpaHuyeHvie 4acToTbl Curnan «BKI1.» npu AocTkeHUn BbIXod-
HOW YaCTOTbI BEPXHErO/HVKHETO npeaena.
1 [oToBHOCTBL K pabote CurHanuavpyeT o roTOBHOCTU: NUTaHWe
NnoAaHo, oLNBOK He OBHapY>KeHO.
12 Pe3seps -
13 [locTuxeHne BepxHero AKTUBUMpYeTCS NPy OCTKEHNN
npegena 4yactoTbl yacToTbl PO-16.
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14 [loCTvKeHNe HKHEro CpabaTbiBaeT Npu AOCTWKEHWUN YacTOTbI
npegena 4actoThbl P0-18.
15 CoCTOsIHME MOHMKEHHOTO CurHanuaupyeT o paboTe B pexume NoHu-
HanpsbkeHus KEHHOTO HanpsKeHs.
16 Ynpaenenue no Modbus KoHdpurypupyeTcs yepes KOMMYHUKaLMOH-
RTU HbIi npoTokon Modbus RTU.
17 Bbixog Taimepa PeanuayeT dyHKUMIO pene BpemMeHu (B
cBsiske ¢ Dx = 25, P7-39, P7-40).
18 PeBepc CurHan «BKI1.» npvBpaLieHun anekTpo-
ABuratensi B o6paTHOM HanpaBneHuu.
19 Pe3seps -
20 [ocTkeHne 3agaHHoM CpabaTtbiBaeT Npu NpeBbILLEHUN YCTaHOB-
ONUHBI TIEHHOTO 3HaYeHNs ANUHBbI.
21 OrpaHuyeHne MoMeHTa AxTMBUPYeTCS Npu cpabaTbiBaHNN 3ALLMTHI
oT ocTaHoBa. [1pu AOCTWKEHUN yCTaHOB-
TIeHHOro npegena MoMeHTa npeobpaso-
BaTeNb aBTOMAaTNYECKM OrpaHninBaeT
BbIXOAHOW TOK.
AKTVBUMpYyeTCS 3alumTa OT 3aKNMHUBAHWS
(npepoTBpaLLaeT neperpes Asuratens
n M4).
22 LocTmkeHne Toka 1 [MoporoBble 3HaueHus 3agatoTcsiB P7-45,
P7-46.
23 [ocTwkeHne YacToThbl 1 HactpavBaeTcs yepes P7-43, P7-44.
24 [locTmxkeHne Temnepartypbl CpabaTblBaeT Npu AOCTKEHUM Temnepa-
Moayns Typbl paguatopa 3HadeHus P7-69.
25 XonocToit xon CurHan «BKI» npu pa6oTte M4 6e3
HarpysKku.
26 HakonneHHoe Bpems [aHHas dyHKUMSA aKTUBMPYET BbIXOAHON
BKITIOYEHNS curHan npv npesbilleHnn obLero Bpe-
MeHn paboTbl NpeobpasoBaTens 4acToThbl
3agaHHoro nopora B P7-51.
27 [ocTwKeHne BpemeHn CpabaTbIBaeT No MCTeYEHUN BpeMEHN
paboTbl P7-38 (npu aktvBMpoBaHHom P7-36).
28 Pe3seps -
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29 [locTuxeHune 3HayYeHNs AKTVBMpYeTCS NPy OCTMKEHNN 3HAYEHUS
cyeTuvKa Pb-08.

30 [ocTukeHne 3agaHHoro CpabaTbiBaeT Npu AOCTKEHWUN 3HAYEHNS]
3Ha4YeHnsa cyeTynKa Pb-09.

31 Peseps -

32 Pe3seps -

33 Pa6ota Ha HyneBoW cko- CurHan «BKI1» npu Hyneso yactoTe
pocTun 2 (BKNIOYasi COCTOSIHME OCTaHOBA).

34 [ocTmkeHne ypoBHsa Yacto- | HactpamBaetcs Yepes P7-55, P7-56.
Tl PDT2

35 Pexvm Hynesoro Toka MapameTpbl P7-59, P7-60.

36 MporpaMmmHoe npeBebieHne | Hactpoiiku P7-61, P7-62.
ToKa

37 [ oCTMKEHNE HUXKHEro CurHan «BKI1» npu 4OCTUKEHUN HUXHETO
npepena 4acToThl (C ocTa- npepena (akTMBEH 1 B OCTAHOBIIEHHOM
HOBOM) COCTOSIHWWN).

38 Asapus (npoponxeHve AxTnBupyetcs npu aBapusix (M4 npogon-
paboTbl) Xaet paborty).

39 Pe3seps -

40 [ocTtwxeHve npenena CpabaTtbiBaeT npu Bbixoae Al 3a npegens!
ypoBHs curHana Al P7-67 (MnHMMmanbHoe 3HaveHue) unum P7-

68 (MakcumarnbHoe 3HayeHue).

41-42 Pe3seps -

43 [locTwkeHne YacToTbl 2 MapameTpbl P7-57, P7-58.

44 [ocTmxkeHne Toka 2 Hactpoiiku P7-63, P7-64.

45 ABapuiHbIN BbIXOA, AKTMBUPYETCS NPU BCEX aBapUsiX, KpoMe

(vcknoYas NoOHMKEHHoe
HanpspkeHne)

MOHWKXEHHOro HanpsXXeHua.
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®DyHKUMO- HazBaHue dyHk- [Avana3oH HacTPOMNKK 3aeopg. | Uam.

HanbHbIN un 3Hau.
kon

P6-04 DyHKUMA 0: uMnynbcHbIn Bbixoa (FMP) 0 =

knemmbl Y 1: UMOPOBOI BbIXOA C OTKPbI-
TbiM konnektopom (FMR)

P6-05 PyHKUMA KNEMMbI AHanormyHo napameTpy 0 o
Y B pexvive P6-00
LmMcpoBOro BbIxoAa
C OTKPbITbIM
KOMNEKTOPOM

Krnemma Y MoxeT ncrnonb3oBaTbCH MO0 Kak BbICOKOCKOPOCTHOM MMMYITbCHbIV
Bbixoa FMP (npu P6-04 = 0), nnbo kak BbIX0 C OTKPbLITbIM KONMEKTOPOM (Mpu
P6-04 = 1). Korga knemma FM ucnoneayetcs B pexume FMP, ee makcumansHas
BbIXOAHasi YacToTa 3agaeTcs napameTpom P6-12, a cooTBeTCTByOLWASA (PYHKUMSA
BbIXOZa HacTpamBaeTcs napameTpom P6-11.

®yHkumo- |  HassaHue chyHk- [Aunana3oH HacTPOMNKu 3aBog. | Mam.
HalnbHbIN umm 3Hau.
koA
P6-09 DyHKLUS 0~16 0 o
knemmbl AO
P6-11 DYHKLMS KNeMMbI 0 o
Y B pexvme
MMMYNbCHOO
BbIXOAa

YkasaHHble napameTpbl UCNoMb3yTCcA AN Bbibopa yHKUMIA BbIXOAHbBIX
knemm AO n FMP.

Tabnmua 6.8 — OnncaHue 1 HazHayeHVe OyHKUMIA BbIXOOHBIX KIeMM

3HaueHue DyHKUMA [Ovana3oH 1 cooTBeTCTBUE

0 Pabouasi yacTtoTa 0 ~ Makc. BbixogHas yactota (100 % = P0-14)

1 OnopHas YacToTa 0 ~ Makc. BbixogHas yactota (100 % = P0-14)

2 BbixogHow Tok 0 ~ 2xlHom (100 % = 2XHOMMWHaNbHOMY TOKY
anekTpoABurartens)

3 BbixoaHas MowHocTb | 0 ~ 2xPHoM (100 % = 2XHOMUHANbHON MOLLHO-
ctn 3M)
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BbixogHoe Hanpsxe-
Hue

0 ~ 1.2xUHom (100 % = 1.2XHOMWUHaNbHOMY Ha-

npsbxeHuo MY)

5 Al 0-10B/0—20mA (100 % = 10 B/20 mA)
6 Pe3seps -
7 Modbus RTU 0.0 100.0 %
8 BbixoaHon kpyTawmii | 0 ~ 2xMHom (100% = 2XHOMUHaNbHOMY MOMEH-
MOMeHT (abc.) 1Y)
9 3HayeHue AnvHbI 0 ~ 2xycTaHOBNEHHON AMWNHbI
(100 % = 2x3apaHHOMY 3HaYeHWIo)
10 3HaveHne cuétumka | 0 ~ 2xycTaHOBIEHHOTO CYeTYMKa
(100 % = 2x3agaHHOMY 3HA4YEHWIO)
1 CkopocTb guratens | 0 ~ ckopoctb npu PO-14
(100 % = ckopocTu Ha Makc. YacToTe)
12 HanpspkeHve wuHbl | 0 ~ 1000 B (100 % = 1000 B)
3T
13 Peseps -
14 BbixogHol Tok 100 % = 1000.0 A
15 BbixogHoe Hanpsixe- | 0 ~ 1000 B
Hue
16 BbIXoAHON MOMEHT | - 2XMHOM ~ + 2xMHom
(cpax.)
®DyHKUMO- HasBaHue dyHKkummn [Ounana3oH Ha- 3aBoa. | Usm.
HanbHbIA CTPOWKMN 3Hau.
koo
P6-12 BepxHuit npenen BbIcoko- 0.01~100.00ky | 50.00kMy | o
4aCTOTHOrO UMMYNLCHOIO
BbIxoga FMP
P6-13 HwxHuiA npepen Beixopa AO -100.0 % ~P6-15 | 0.0 % O
P6-14 3HavueHne HanpskeHus ans 0.00B~10.00B 0.00B =
HVKHero npegena
P6-15 BepxHuii npeaen Bbixoga AO P6-13 ~ 100.0 % 100.0 % 8]
P6-16 3HayeHue HanpskeHns Ans 0.00B~10.00B 10.00 B o
BepxHero npegena

9
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MpuBeaeHHble Bbille hyHKUMOHAMNbHbIE KOOl OMPEeaensioT COOTBETCTBME
MexXay BbIXOAHbIM 3HaYeHWEM 1 aHanoroBbIM BbIX0AoM. Koraa BbIXoAHOE 3Ha-
YeHMe MNpeBbILLAET YCTAHOBMIEHHbIN MaKCUMarbHbIN UM MUHUMArbHBLIA On-
anasoH BblBOAA, OHO PaCcCUMTLIBAETCS MO BEPXHEMY WM HUXHEMY npegeny
BbIBOAA.

Mpy ncnonb3oBaHUK aHaroOroBOro BbIXo4a B TOKOBOM pexume 1 MA Toka
cooTBeTcTBYeT 0,5 B HanpshkeHus. B pasnuuHbIXx NpYMEHEHUsSX aHanorosbIn
BbIxoA, cooTBeTcTByoWMA 100 % BLIXOAHOTO 3HAYEHWS, MOXET OTNNYaTLCS.

DyHKUMO- HasBaHue dyHKkummu [Onana3oH Ha- 3aeop. | Usm.
HanbHbIN CTpOMKKN 3Hau.
koo
P6-26 Bpems 3agepxku BKMtoveHns 0.0c~3600.0c 0.0c o
pene T

P6-27 BpeMms 3aep>ku BbIKIOYEHNS! 0.0c~3600.0c 0.0c o
pene T

[aHHble napameTpbl UCMOMb3YHTCA Afs YCTAHOBKM BPEeMEHU 3a[epiKKu
N3MEHEHNSA BbIXOOHbLIX COCTOSHMIA MY Npu N3MeHeHUM COCTOSHUS peneiHoro
BbIXOJaA.

Ipynna P7: PacwumnpeHHble pyHKLMMK

®DyHKUMO- HasBaHnue cdyHkummn OvanasoH 3aeog. WUam.
HanbHbINA HaCTPOMWKK 3Hau.
Kog

P7-00 YacToTa TonykoBOro pexvima 0.00 Ny ~ PO-14 6.00ly | o

P7-01 Bpewmsi pasroHa ans tonykosoro | 0.0 c~3000.0c | 10.0¢ =}
pexuva

P7-02 Bpewms sameanenns gns tonuy- 0.0c~3000.0c 10.0c o
KOBOTO pexvma

311 napameTpbl UCMOMNb3YIOTCS ANS onpeAenieHns 4acToTbl, a Takke Bpe-
MeHun pasroHa/sameanenus MY npu TonykooM pexume. Pexum 3anycka —
«Mpsamon nyck» (P1-00 = 0), a pexxvm ocTaHoBa — «3ameafeHne 4o OCTaHo-
Ba» (P1-13 = 0) BO BpeMs TOMYKOBOIO pexumMa.
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®DyHKUMO- HasBaHue dyHKLUMK [Ouana3oH Ha- 3aBsoga. Usm.
HanbHbIA CTPOWKM 3Hau.
KoA
P7-03 Bpemsi pa3roHa 2 0.0c~3000.0c 10.0c o
P7-04 Bpemsi 3amepnexus 2 0.0c~3000.0c 10.0c 5]
P7-05 Bpewms pasroHa 3 0.0c~3000.0c 10.0c o
P7-06 Bpewms 3ameanexns 3 0.0c~3000.0¢c 10.0c o
P7-07 Bpewms pasroHa 4 0.0c~3000.0c 10.0¢c o
P7-08 Bpewms 3ameanenns 4 0.0c~3000.0c 10.0¢c o

Bpems pasroHa 1 n Bpems 3ameaneHust 1 BbiGupatoTcs B napamerpax
P0-23 n P0-24. OcrtanbHble 3 rpynnbl BeibpatTcs B napameTpax Boille. bo-
nee nogpobHo — cM. onucanne P0-23 n P0-24.

MmeeTcs YeTbipe rpynnbl BpeEMEHU pasroHa/aamearnieHns, Mexay KoTopbl-
MU MOXHO MEPEKIIHaTLCS C MOMOLLBIO PasfMyHbIX KOMBUHALMIA COCTOSIHUIA
KneMm umdpoBeix BxoaoB (D). MogpobHee — cm. onvcaHue ¢ P5-00 no P5-03.

nepecTpoviku 2

DyHKUMO- HassaHue dyHkumn [Ounana3oH Ha- 3aBogp. Usm.
HanbHbIN CTpPOWKM 3Hau.
Koa
P7-09 YacToTa ckaukoobpasHor nepe- | 0.00 'y ~ PO-14 0.00ly | o
CTPOMKM Touka 1
P7-10 [nana3soH ckaukoobpasHoi 0.00 Ny ~ PO-14 0.00lMy | o
nepecTponku 1
P7-11 YacrtoTta ckaukoobpasHor nepe- | 0.00 'y ~ PO-14 0.00lMy | o
CTPOVKM TOYKa 2
P7-12 [unana3oH cka4koobpasHow 0.00 Ny ~ PO-14 0.00lMy | o

DyHKUMS ckauykooBpa3HO NepPecTPONK/ YacToThl MCMONb3YEeTCs Ans TOoro,
4YTOOLI M30eXKaTb BXOXAEHMs1 paboyein YacToThbl NpeobpasoBaTensi B AnanasoH
PE30HaHCHbIX YacTOT cuUcTeMbl NpuBoda. B npeobpasosaTtene 4acToTbl cepun
NCI MOXHO yCTaHOBUTb ABE TOYKM CKAYKOOBpa3HO NepPecTPorkm YacToTbl, Mo-
Cre HaCcTPOWiKM KOTOPbIX, KOrAa OnopHasi YacToTa okasblBaeTCs B Npefenax pe-
30HAHCHOTO AMarna3oHa YacToT, BbIXOAHAsi YacToTa npeobpasoBaTersi aBToMa-
TUYECKM BbIXOAUT 3a Npeeribl PE30HAHCHOrO AanasoHa, YTo NpeaoTepallaeT
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paboTy Ha pe3oHaHCHOW YacToTe. [NpuMHUMN paboThl NokasaH Ha pucyHke 6.14.

A BuixopHan vacToTa (Tu)

Yacrora CKAYKOOBPASHOW ~  f--mmmmmmmmm e = Avanasox
nepecTpoiku 1
o OuanasoH
YacTota CKAUKOOBPASHON ~ f====f==m== = e em e
nepecTporikn 2
Bpems (t)
L.
Ll

PucyHok 6.14 — [MpuHyun pabomsi hyHKUUU CKa4yKkoobpa3Hol nepecmpoliku

®DyHKUMO- HasBaHue cyHKkumMM [Ounana3oH HacTpoiku | 3asoa. | Usm.
HanbHbIA 3Hau.
koA
P7-15 May3a npu cmeHe Hanpas- | 0.0 ¢ ~3000.0c 0.0c o
NeHus BpalLeHnst

McnonbayeTcs Ans ycTaHOBKU BpeMeHM nay3bl Ha paboder yacTtoTe 0 My
npv CMeHe HanpaeBneHus BpalleHusi, Kak nokasaHo Ha pucyHke 6.15

BbixonHas yactoTa (i) BpatueHue Bnepes

Bpewmsi (t)

>

[}
1
1
1
"—
1

Y S

Bpemsi naysbl  Pesepc

PucyHok 6.15 — Bpemsi nay3bl npu cMeHe HarpasieHus1 epaueHusi

DyHKUMO- HassaHue cyHKumn [nana3oH HacTpoiku | 3aeog. | Wam.
HanbHbINA 3Hau.
Kop,
P7-16 TOYHOCTb perynmpoBKx 0~8 2 o
YacToTbl
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HacTpoiika paspelueHuns knaBuaTypbl Anst perynmpoBku YactoTbl. Kaxaoe
HaxaTve A/V M3MeHSeT YacToTy Ha BblOpaHHbIN war ([encTByeT TOMbKO B
pexvme py4HOro ynpasrieHNs C NaHenm):

0: Pexxum no ymonyanuio
1:0.1 Ty
2:05Ty
3:1.0Iy
4:20Ty
5:40TIy
6:5.0Tuy
7:8.0TIy
8:10.0y
DyHKUMO- HassaHue yHkummn [unana3oH HacTpoiku | 3asoa. | Uam.
HanbHbIN 3Hau.
koo
P7-17 [elicTBUE NPU yCTaHOBKE 0: Pa6oTa Ha HukHen 0 o
YaCTOTbl HKE HUXHE npefenbHoii YacTtoTe
npegensHow 1: OcTaHoB
2: PaboTa Ha Hynesoi
vacToTe
WcnonbayeTcs ansa 3agaHuns pexuma pabotsl M4, korga onopHas yactoTta
HWXe HUXHEW npeaensbHoN.
DyHKUMO- HasBaHue cdyHKUMMK [OvanasoH HacTponkn | 3asog. | Msm.
HanbHbIN 3Hau.
kon
P7-18 KoadbpuumeHT cHuxerns | 0.0 % ~ 100.0 % 0.0 % u}
4acToTbl

OT0 mapameTp YacTOTHOro npeobpasoBaTensi, ONpPeaensitoLnA CTeneHb
CHV>KEHWS BbIXOAHOW YacToTbl NMPU yBENUYEHWUWN Harpy3k1 Ha Asuratens. 3me-
psietcsa B % Ha 100% Harpysku (Hanpumep, 3 % npu 100 % Harpyske yactora
ynanét Ha 3 %).

Mcnonb3yeTcs Ansi paBHOMEPHOMO pacnpeerneHns Harpysku mexay He-
CKOMbKMMM ABUraTensmu, paboTtaroLmmmn Ha o6LLMIn MexaHu3M (KoHBeliep, Me-
Liarnka, BeHTUMSTOP U T.4.).

®DyHKUMO- HasBaHue dyHkummn [Ounana3oH HacTpoiku | 3asog. Usm.
HanbHbIN 3Hau.
Koa
P7-19 Bapepxka otktodeHus npu | 0.0 ¢~ 600.0 ¢ 00c o
4acToTe HUXE MUHUMATb-
Horo npegena (P7-19)
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Onpepnenset BpeMs 3aepXkv nepes aBapuiiHbIM ocTaHoBoM M4, ecnu pa-
bouas YacToTa ocTaeTcs HuxKe HuxHero npedena (P0-18).

DyHKUMO- HasBaHue dyHkumm [vana3oH HacTponkun 3aBog. | Mam.
HanbHbIN 3Hau.
koo
P7-20 YcTaBka BpemeHu paboTsbl | 0 4~ 65000 4 Oy a]

DyHKUMS NO3BONSIET 3afaTh MMMUT BpeMeHn paboTsl Y. Mpu gocTmkeHum
COBOKYMHOrO BpeMeHu pabotbl (P7-34) akTvBMpyeTCst CUrHam Ha MHOrodyHk-
LuoHanbHoM Bbixofe (cpyHkumst Ne 9), reHepupyetcs aBapusi Err40 («doctu-
»eHve obLuero BpeMeHu paboTbi»). Mpu 3HaueHun «0» yHKLMA OTKMIoYeHa.

DyHKUMO- HassaHue cyHKUMKN [nana3oH HacTpoiku | 3asoa. | Mam.
HanbHbINA 3Hau.
kon
P7-21 MpropuTeT TONYKOBOrO 0~2 1 o
pexvima

Onpepensiet noeedeHve M4 npu akTMBaLMy TONYKOBOTO PEXVMa B 0COBbIX
ycriosusx (Hanpumep, npv asapwm ML uny notepe curHana ynpasneHus).
0:OT1kno4eH
TONYKOBbBIN PEXMM HE MMEET MpUopUTETa (CTaHAAPTHas NorvKa YrpaBreHus).
1: MpuopuTteTHbIN pexum 1
ToNYKOBbIV OCTAETCs aKTMBHbLIM Jaxe Npu:
* Ownbke MO
* [MoTepe curHana ynpaeneHusl.
2: MpuopuUTETHBLIN Pexum 2
[ononHuTtensHo No3sonseT 3aaath:
» Cnoco6 ocTaHoBku (Nno nHepumm/TopmoxkeHme DC)
* Bpemsi TOpMOXeHMS.

DyHKUMO- HasBaHue dyHkummn [Ouana3oH HacTponku | 3asoa. U3m.
HanbHbIN 3Hau.
kon
P7-22 3HaueHnwne yactotel FDT1 | 0.00 'y ~ (P0-14) 50.00My | o
P7-23 [nanasoH obHapy>xeHns 0.0 ~100.0 % 5.0 % o
vactotbl FDT1
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CvirHan obHapyxeHu1s
noctvkenvs Yactorbl (Y1, pene T)

BbixogHas yacTota (') L

\ | lvcrepeauc FDT = P7-22°P7-23

Yposers FDT

» Bpovis (1)

BKI.

— - eV Y (]

PucyHok 6.16 — 3HayeHue obHapyxeHuUsi 8bIXOOHOU Yacmoms!

MaKCcHMMarbHOM YacToTbl

DyHKUMO- HasBaHue dyHKUMN MvanasoH HacTpokn | 3aBog. | Msm.
HanbHbIA 3Hau.
Koa
P7-24 [nana3oH OCTWKEHNUS! 0,0 ~100,0 % (PO-14 0% o

(MakcumanbHas
yacToTa))

Ecnn paboyas yactoTa MY HaxoguTcs B Nnpefenax ykasaHHOro guanasoHa
4acTOTbl, BbIXOAHAS KeMMa C COOTBETCTBYIOLLEN (hYHKLMEN NEPEXOOUT B CO-

ctosiHne «BKJl». MpuHUMn paboTbl nokasaH Ha pucyHke 6.17.

BeixoaHan yactota ('y)

3apanue 4acToThl

P Bpems (1)

BKI.

BKI.

Curnan obHapyxeHua
[AOCTWKEHUA YacToThl

3 Bpems (1)

I—L‘(vlanaaon 0BHapyXeHUs

PucyHok 6.17 — [Juana3oH docmuxxeHusi MakcumaribHoU Yacmoma!

pOM oxnaxkaeHus

1: BKItoYeH TornbKo BO
BpemMs paboTbl

®DyHKUMO- HasBaHue dyHkumn [uana3oH HacTPOWNKKU 3aBog. Usm.
HanbHbIN 3Hau.
kon
P7-26 YnpaBneHue BEHTUNATO- 0: BkntoyeH Bceraa 1 o
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0: BkntoyeH Bceraa

BeHTunatop paboTtaeT HernpepbIBHO HE3AaBUCUMO OT COCTOSIHUSA Npeobpa-
30BaTens YacToThl.

1: BKntoyeH TonbLKo Bo BpeMs paboThbl

OnNTUMU3NPOBaHHOE BHEPronoTpebreHne, BEHTUNATOP paboTaeT:

- Mpu paboTte npeobpasoBaTens YacToThbl;

- Mpu Temnepatype paguatopa > 40 °C (gaxe B OCTaHOBIIEHHOM COCTOSHUW).

®DyHKUMO- HassaHnwue chyHKumMmn [Ouana3oH Ha- 3aeog. | Mam.
HanbHbIA CTPOMKKN 3Hau.
Kkog
P7-27 Pab6ota kHonkn CTOIM/CBPOC | 0 ~ 1 0 =

0: KHonka CTOIN/CBPOC paboTaeT TonbKo Npu ynpasrieHny C NaHenu.
1: Knonka CTOINM/CBPOC pabotaeT npu niobom pexxume yrnpasreHus.

®DyHKUMO- HazBaHue cyHkumMn [Avnana3oH 3aeog. | Uam.
HanbHbINA HaCTpPOWKuU 3Hau.
kon
P7-28 PyHKUMA KHOMKKM TOJTY. 0~4 0 [ ]

MHorodyHkumoHaneHown kHonke TOJIY. MoXHO 3agaTb OAHY M3 YeTblpex

DYHKLMI:

0: Ton4ykoBoe BpalleHue Briepes.

1: UameHeHune HanpaBneHus 3agaHuns 4acToThl. [1ecTByeT TOMbKO NpU Bbl-
6ope naHenm ynpaBrieHns B Ka4eCTBe NCTOYHMKA KOMaHA.

2: O6paTHbI TOYKOBBIN PEXUM.

3: MNepekntoveHne NCTOYHUKA 3aJaHWs YacTOThbl HA MaHemnu.

®DyHKUMO- HassaHue chyHKkuMM OuanasoH 3aeog. | Uam.
HanbHbIN HaCTPOMWKKN 3Hau.
Kog
P7-29 OT06paxaemble napameTpbl 0000 ~ PFPF H.441F | o
MOHWTOpPVHra B pexvime pabo-
Tbl (OCHOBH.)

[aHHbIN NapamMeTp onpeaensieT, kakne napameTpbl paboTbl 6yayT oTobpa-
*aTbcs Ha LED-avcnnee npeoGpasoBaTens 4acToTbl BO BpeMsi paboThl. Beibop
napaMeTpOB OCYLLECTBIISIETCS Yepe3 OUTbI B LUECTHAALATEPMYHOM hopmaTe.
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Tabnuua 6.9 — OnncaHne napameTpoB MOHUTOPUHIA BO BpeMsi paboTbl

Bur Mapamertp Lecr. MpumevaHue
3HavyeHue
00 Pabouasi yacTtota 0001 3HaueHne paboyen YacToTbl
01 OnopHas 4acToTa 0002 YcTaHoBMNeHHOe 3HaveHne
4acToTbl
02 Hanpsixenue wuHel DC | 0004 HanpsixeHne Ha WwnHe NocTosH-
HOro Toka
03 BbixogHoe HanpspkeHne | 0008 HanpsixeHne Ha Bbixoae M4
04 BbixogHow Tok 0010 TeKyLmIn BbIXOQHOW TOK
05 BbixogHasi MOLLIHOCTb 0020 MoTtpebnsiemasi MOLLHOCTb
06 Cratyc DI-BxonoB 0040 CocTosiHWe LUMdpOBbIX BXOA0B
07 Cratyc DO-BbIXOA0B 0080 CocTosiHMe LmdpOoBbIX BbIXOA0B
08 HanpsikeHune Al 0100 3HayeHVe aHanoroBoro Bxoga
09 Peseps 0200 He ncnonbayetcs
10 Ycraska N0 0400 3apaHHoe 3HadeHve ML
1" OGpatHas cea3b ML 0800 dakTnyeckoe 3HayeHue ML
12 CyeTHOe 3HaueHune 1000 3HaueHue cyeTumka
13 3HayeHue anuHbl 2000 M3mepeHHas anvHa
14 CKOpOCTb Harpysku 4000 PacueTHas ckopocTb Harpy3ku
15 Oran MNK 8000 Tekywwmia atan nporpammbl MK
Ecnn Heobxoammo 0To6pa3nTb HECKOMBKO 3HAYEHWUIA, OHW CyMMUPYHOTCS.
Hanpumep, Tok (0010) + mowwHocTb (0020) = 0030
DyHKUMO- HasBaHue dyHkumMm [OvanasoH | 3aBoa. W3zm.
HanbHbIN HacTpou- 3Hau.
koA Ku
P7-30 OTo6paxaemble napameTpbl MOHUTO- | 0000 ~ H.441F | o
pUHra B pexvime ocTaHoBa PFPF

[aHHbIN NapamMeTp onpeaensieT, kakne napameTpbl paboTbl 6yayT oTobpa-
*aTbcsi Ha LED-aucnnee npeoGpasoBaTens 4acToTbl BO BpeMsi ocTaHoBa. Bbl-
6op napamMeTpoB OCYyLLECTBSIETCS Yepe3 OWUTbI B LeCTHaauaTepmuyHom dop-

maTte.
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Tabnuua 6.10 — OnucaHne napaMeTpoB MOHUTOPUHIA NPU OCTaHOBE

Bur Mapametp Lecr. MpumeyaHue
3HavyeHue

00 3apgaHHas YactoTa 0001 OT06paxaeT ycTaHOBMNEeHHoe
3HaYeHVe 4acToThbl

01 HanpsikeHue wuHbl DC 0002 MokasbiBaeT HanpsixeHue Ha
LUMHE NOCTOSIHHOrO ToKa

02 Crartyc DI-Bxogos 0004 OTobpaxaeT cocTosiHe umdpo-
BbIX BXO,0B

03 Cratyc DO-BbIxonoB 0008 MokasbiBaeT cocTosiHWe Lmdpo-
BbIX BbIXO[OB

04 Hanpsixernue Al 0010 OT06paxaeT 3HaYeHre aHanoro-
Boro Bxoaa Al

05 Peseps - He ncnoneayetca

06 Yctaska M0 0040 MNokasbiBaeT 3aaaHHoe 3HaYe-
Hue MO

07 O6patHas cesi3b MO 0080 OTo6paxaeT hakTudeckoe
3HaveHue M0

08 CueTHOe 3HaueHne 0100 [Noka3blBaeT TekyLlee 3HavYeHne
cyeTumKa

09 3HayeHne ANvHbI 0200 OT06paxaeT N3MepPEHHYI0
AnnHy

10 CKOpOCTb Harpy3aku 0400 MokasbiBaeT pacyeTHYo CKo-
poCTb Harpyaku

1 Ortan PLC 0800 OTob6paxaeT TeKkyLLwii aTan
nporpammbl PLC

12 YacTtoTa BXOAHbIX UM- 1000 MokasblBaeT 4acToTy BXOAHOTO

nynbcos curHana
13 ~15 | Peseps - He uncnonb3aytotea

Ecrnmn Heo6xoaumo 0To6pa3nTb HECKOTBKO 3HAYEHWI, OHW CYMMUPYHOTCS, Ha-

npumep:

3apaHHas yactota (0001) + HanpspkeHune wmHbl (0002) = 0003 (H.0003);
YcraBka N (0040) + O6paTtHas ceasb [ (0080) =00CO0 (H.00CO0).
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®DyHKUMO- HassaHnwue dyHKuMMn [Ounana3oH Ha- 3aBog. | Msm.
HanbHbIA CTpPOWKM 3Hau.

Kog
P7-31 KoatbdmumeHT oToBpaxeHns 0.001 ~ 655.00 1.000 o
CKOPOCTM arieKTpoaBuraTens

[MapameTp ycTaHaBNMBaET COOTHOLLEHUE MEXY BbIXOAHOM YacTOTOW Mnpe-
obpasoBaTens 4acToTbl U CKOPOCTbIO HArPy3k1 (HaMpuUMep, KOHBeVepa, LMNH-
nens). VicnonbayeTcs, Kkoraa:

- Het gaTtuuka ckopocTy (3HKoAepa);

- TpebyeTcs oTOOpaXkaTb CKOPOCTb HAMPY3KM Ha AWCHIIEe.

DyHKUMO- HassaHue cyHkumMn [Ovnana3soH Ha- 3aeop. | Usm.
HanbHbIN CTPONKMU 3Hau.
kon
P7-32 Tekyllasi Temneparypa pagu- 12°C~ 100 °C - °
aTtopa
P7-33 CymmapHoe Bpemsi BkrtoyeHust | 0 4~ 65535 y - .
nuTaHus
P7-34 CyMMapHoe BpemMsi paboTbl 0u~65535y4 - .

MapameTpbl P7-32 ~ P7-34 ncnonb3yoTcst TOMNbKO ANS MOHUTOPUHTA.

®DyHKUMO- HassaHnwue dyHKUMM [Ounana3oH Ha- 3aBog. | Msm.
HanbHbINA CTpPOWKM 3Hau.
Kog
P7-36 Oevicteue MY npu goctwkernn | 0~ 2 - n

CyMMapHOro BpemeHu paboTbl

Onpepnensiet noBeAeHvie Nnpeobpa3oBartens YacToTbl NPU AOCTKEHWN 3a-
[aHHOro BpeMeHW HenpepbiBHOW paboThbl.

0: Tanmep HeakTUBEH

DyHKUMS TarMepa JeakTuBMpoBaHa.

1: OctaHoB

[Mpy QOCTVXEHUN NMMUTA BPEMEHW FEeHepuUpyeTCsl aBapUHbLIN curHan,
npeobpasosaTenb OCTaHaBNMBAETCS.

2: MpoaonxeHue paboTbl

[Mpn JOCTMXEHUM NMMUTA BPEMEHW reHepUpyeTCS aBapuiHbIA CUrHar, Ho
paboTa npoormKaeTcs.
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®yHkumo- | HasBaHue yHKLMMK [nana3zoH HaCTPOMNKMU 3aBog. U3m.
HanbHbIN 3Hau.
KoA
P7-37 McTOUHMK 3apaHus 0: Hactpoiika B P7-38 0 ]
oTcyeTa BpeMeHun 1: Al
P7-38 3apaHvie BpemeHun 0.0 ~ 6500.0 MvH 0.0 MyH a
oTcyeTa

3TV napameTpbl UCMOMNbL3YOTCA ANs peanusaumn yHKUMW 3a4aHust Bpe-

Menun MNY.

Ecnu napametp P7-36 yctaHoBneH Ha 1 unum 2, MY HaumHaeT oTcyeT Bpe-

MeHU npu 3anycke. o AOCTUXKEHUN YCTaHOBIIEHHOW ANUTENBHOCTU BPEMEHU
MY ocraHaBnuBaeTcs aBToMaTuyecku, coobllaet o6 owmnbke ERR39, a Bbl-
XOJHas KneMma ¢ COOTBETCTBYoLWen PyHKLMeN (27) nepexoauT B COCTOsHUE
«BKJ».

Kaxgbin pa3 npu 3anycke NY HaunHaeT otcyeT BpeMeHn ¢ 0 n cuutaet
ocTaBlUeecsi Bpemsi. [poAoIHKUTENbHOCTL M0 BPEMEHUW 3a4aeTCsi B MUHyTax B
P7-37 n P7-38.

®yHkumo- | HasBaHue pyHKLMMK [uana3oH HacTPOWNKKU 3aBoga. Usm.
HanbHbINA 3Hau.
Koo
P7-39 Bpewms aktuBaumm 0.0¢c~6000.0c 20c o
(BbICOKWIA ypOBEHb)
P7-40 Bpewms geaktusaumm 0.0c~6000.0¢c 20c [m]
(HW3KWI yPOBEHD)

AKTUBaUMSA BbIxO4a Tanmvepa:

Ecnmn BxogHow curHan yaepxuvsaeTtcs B cocTosHUM « BKIT» gonbLue Bpemern
P7-39, Bbixoa Tanmepa BkrtovaeTcs (nepexoaut B coctosHue «BKITy).

[eakTmBauysa Bbixoda Tanmepa:

Ecnmn BxoaHow curHan yaepxuvBaeTtcs B coctosHum « BbIKIT» gonbLue Bpeme-
Hu P7-40, Bbixoa TaviMepa OTKIo4aeTcs (nepexoauTt B cocTosiHue «BbIKIy).

®yHKumo- | HasBaHue byHKUMM [nana3oH HacTponKu 3aBog. Usm.
HanbHbINA 3Hau.
koa
P7-41 PyHKUMA 3aLWNTBI 0: HeakTvBHa 1 8]
1: AKTBHA
INSTART® 110



0: PyHKLMA 3aWUTbI HeaKTUBHA

1: ®YyHKUMA 3aMTbl aKTUBHA

OTOT NapameTp UCMomnb3yeTCs s MOBbILLIEHWS] YPOBHS 3aLLMUTbI.

Mpw BkrtoueHum nutanus MY gana komanga «MYCKy, MY He 3anyctuTcs aB-
TOMaTUYECKM, KOMaHZy HeobxoamMmo copocuTb. OTO NPeAOTBpaLLAET aBToMaTUYe-
CKWiA 3anyck ABuraTtens 6e3 y4acTusi nonb3oBarersisl, KOTOPbIA MOXET ObITb OMaceH.

Ecrm napameTp yctaHoBneH B «O», Mpu BKoYeHUn nutaHmus M4 cywectsyet

OMacHOCTb 3anycka Npv HanM4YnmM COOTBETCTBYOLLEN KOMaHbI .

®DyHKUMO- HasBaHue cyHKUMM [Orana3oH HacCTPONKu 3aBog. Usm.
HanbHbIN 3Hau.
kon
P7-43 [ocTuxeHue YacToTbl 1 0.0 My ~PO-14 50.00My | o
P7-44 [unana3oH YacToTbl 1 0.0 % ~ 100.0 % 0.0 % o

MHoroghyHKLMOHarbHbI BbIxod nepexoaut B coctosiHue «BKI», noka yacTo-
Ta HaxoMTCS B AnanasoHe

P7-44)-(P0-14
Ounanason = (P7-43)% ( A )
100
DyYHKUMO- Hassanue dyHKkunmn [nana3oH HaCTPOWKK 3aBop. WUam.
HanbHbIN 3Hau.
kon
P7-45 LocTtuxkeHue Toka 1 0.0 % ~ 300.0 % (ot 100.0 % o
HOMUWHanNbHOro Toka
anekTpoABuraTens)
P7-46 [unanasoH Toka 1 0.0 % ~ 300.0 % (ot 0.0% o
HOMUWHanNbHOro ToKa
anekTpoaBuraTens)

MHoroghyHKLMOHarbHbI BbIXOA nepexoauT B cocTosiHne «BKIM», noka Tok Ha-
XOAMWTCS B AManasoHe 0OHapyKeHust.

DyHKUMO- HasBaHue pyHKUMM [nana3oH HaCTPOWKK 3aBsog. WUam.
HanbHbINA 3Hau.
Kop,
P7-49 Maponb nonb3osatens | 00000: naponbHas 3awm- | 00000 o
Ta HeaKTMBHa
00001 ~ 65535
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Mpw BBeAEHWM Nt0GOTO 3HaUEHUs!, oTNM4HOro oT «00000» ByaeT ycTaHOBMEH
nonb30BaTenNLCKUIA Naponb. s coxpaHeHWst naposis HEOBXOAMMO HaxaTb KHOMKY
«BBO[». Maponb Takxke byaeT coxpaHeH, eCrvm He NPOUCXOAWT HaxaTui B Teve-
Hue 1 MUHYTbI.

DyHKUMO- HasBaHue dyHKUMH [Onana3oH Ha- 3aBoa. WUzm.
HanbHbIN CTPOMNKMU 3Hau.
kon
P7-50 CkaukoobpasHas nepectpou- | 0: BbiknioyeHa 0 o
Ka YacToTbl BO Bpemsi pasroHa | 1: BkritoveHa
W 3amenneHus

Korga paGoyasi YacToTa HaxoauTCs! B Npeferiax ananasoHa ckaqykoobpasHom
NepecTporkv YacToThl, dhakTuyeckas paboyas Yactota BydeT nepeckakvBaTh Ye-

pes 3agaHHyto aMnnuTyay (MepexoamT HenocpeaCTBEHHO OT CaMON HU3KOW YacTo-
Thl CKayka 40 CaMOWi BbICOKOW YacTOTbl CKayka).

®DyHKUMO- HazBaHue dyHKUMK [Ounana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOWKMK 3Hau.
koo
P7-51 YcTaBka cymmapHoro Bpeme- | 0 4~ 65530 4 (U] o
HY BKITIOYEHUS NUTaHWS

CooTBeTCTBYyHOLLAsA BbIXOAHasA krnemma ((hyHKUMS 26) NepexoamT B COCTOsHME
«BKJ» npum gocTipkeHWM 3HaUYeHUS], YCTAaHOBIEHHOTO B 3TOM NapaMeTpe.

DyHKUMO- HasBaHue dyHKUMM [Onana3oH Ha- 3aBoga. WUzm.
HanbHbIN CTPOMNKMU 3Hau.
Kog
P7-53 YacToTa nepekntoyeHuns npu 0.0 My ~P0O-14 0.00 'y u]
pasroHe
P7-54 YacToTa nepeknioyeHns npu 0.0y ~ P0O-14 0.00 Iy [u]
3ameaneHnu

Mpwu pa3sroHe:
Ecrm Tekywan yactota < P7-53 — ncnons3yeTcs Bpemsi pasroHa 2 (P7-03).

Ecrnm Tekywiasn yactota 2 P7-53 — ucnonbayetcsi Bpems pasroHa 1 (P0-23).
Mpw 3amepnexnnu:

Ecnm Tekywas vactota > P7-54 — ucnonb3yetca Bpemsi 3aMeaneHus
1 (P0-24).

Ecnn Tekywasn yactota < P7-54 — ucnonb3yeTcsi BpeMsi 3amearnieHuns
2 (P7-04).
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DyHKUMO- HasBaHue cyHkumn [Ounana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMU 3Hau.
kon
P7-55 3HayeHue YactoTbl FDT2 0.00 'y ~ (PO-14) 50.00My | o
P7-56 [lnana3oH o6HapyeHuns 0.0~100.0 % 5.0 % =
yacToTbl FDT2
Cwm. orucaHue P7-22 n P7-23.
®DyHKUMO- HassaHue dyHKkummn [Onana3oH Ha- 3aBoga. N3m.
HanbHbIA CTPOWKMN 3Hau.
koo
P7-57 [ ocTuKeHne 4acToTbl 2 0.0y ~ P0O-14 50.00y | o
P7-58 [unana3soH YacToTbl 2 0.0 % ~ 100.0 % 0.0% m]
Cwm. ormcaHue P7-43 n P7-44.
®DyHKUMO- HasBaHue cyHKUMK [Onana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOWKMN 3Hau.
koo
P7-59 YpoBEHb TOKa XONocToro 0.0 % ~ 300.0 % 100.0% | o
xoga (0T HOMMHarbHOro
TOKa 3NeKTPOABU-
ratens)
P7-60 3apepxka obHapyxeHus 0.01¢~300.00c 1.00c o
XOInoCTOro xoaa

Korpa BbixogHom Tok N4 Bo Bpemsi paboTbl MEHbLLIE UM PaBEH YPOBHHO 06-
Hapy>XeHWs XONOCTOro XoAa, a ANMTEeNbHOCTb MPEBbILLAET BPEMS 3aepXKku 06-
Hapy>XeHWs XONOCTOro X0Aa, BbIXOAHAsA KnemMa nepexoamT B coctosiHue «BKJIT»
(dbyHKUMSA KNemmbl 35).

®DyHKUMO- HaszBaHue dyHKUmMK Ounana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOMNKMU 3Hau.
koo
P7-61 YPOBEHb NEPErpy3Kku ANeKT- 20.0% ~300.0% |200.0% | o
poasuratens (OT HOMUHanNbLHOTO
TOKa 3SIeKTPOABU-
ratens)
P7-62 Bapepkka obHapyxeHus ne- 0c~6500.0c Oc o
perpysku anekTpoasuraTens
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Ycrosusi cpabaTbiBaHUS:

Tok >P7-61 (Hanpumep, 200 % OT HoMUHarnbeHoro Toka JM);

OnutensHocTb > P7-62 (Hanpumep, 5 cek);

[Mpy1 3TOM MHOrOGYHKLIMOHATBHBIV BbIXOA, C PyHKUMEN 36 NepexoamT B COCTO-
sHue «BKJ1», MY He ocTaHaBnuBaeTcs (Tonbko coobLyaet 06 oLmbke).

DyHKUMO- HasBaHue dyHKUMK [Ounana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMN 3Hau.
kon
P7-63 [ocTmkeHne Toka 2 20.0 % ~ 300.0 % 100.0% | o
(OT HOMMHarbHoro
TOKa anekTpoasu-
ratens)
P7-64 [unanasoH Toka 2 0.0 % ~ 300.0 % 0.0 % m]
(OT HOMMHarbHoro
TOKa anekTpoaBu-
raTens)
Cwm. ormcaHue P7-45 n P7-46.
DyHKUMO- HasBaHue cyHKUMK [Ounana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMU 3Hau.
kon
P7-65 OTo6pakaeMble NapameTpbl 0x0 ~ OxPF H.010 =
MOHUTOPUHra
B pexvme paboTbl (BOMNOMH.)

[aHHbIN NapameTp onpeaenseT, kakue napameTpbl paboTbl 6yayT oTobpa-
»aTtbesi Ha LED-gycnnee npeobpasosaTtenst 4acToTbl BO BpeMsi paboThl. Beibop
napamMeTpoB OCyLLECTBsSIETCA Yepes OuThl B LUECTHaALATEPUYHOM dhopmaTe.

Tabrmua 6.11 — OnucaHne NapameTpoB MOHUTOPUHIA BO BPeMsi paboThbl

(bomorH.)
Bur Napametp LLlecT. 3HaueHne MpumevaHune

00 3apaHHblii MOMeHT (%) 0001 YcTaBka kpyTaLero
MOMeHTa

01 BbixogHon MOMeHT (%) 0002 dakTnyeckmn
MOMEHT Ha Bany

02 YacTora umnynecHoro 0004 [Ons naryvkos

Bxoga (kIu)
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03 CkopocTb Bxoga HDIS 0008 OTobpaxaeTcst

(M/MUH) CKOpPOCTb BXoAa
HDI5
04 CkopocTb aABuratensi 0010 Pac4yeTHble nnu
(06/MUWH) akTnyeckune o6/
MVH
05 BxogHoi Tok (A) 0020 MoTtpebnenwne ot
VCTOYHMKA NUTaHUS
06 CymmapHoe Bpemst 0040 [ns TO n cepuca
paboThbl (4)
07 TekyLlee BpemMs pabotbl | 0080 CeccuoHHas cTa-
(MuH) TMCTVKA
08 HakonneHHoe aHeprono- | 0100 YueT aHepronotpe-
TpebneHune (KBT-y) 6nenuns
09 ~15 Peseps — He ncnonb3yetcsa

Ecnm Heobxoa1mMo 0To6pasnTb HECKOMBKO 3HAYEHNIA, OHV CYMMUPYHOTCS.
Hanpumep, MOHUTOPUHI MOMEHTa 1 CKOPOCTL:
0001 (61T00) + 0002 (61T01) + 0010 (61TO4) = 0013 (H.0013)

®DyHKUMO- HasBaHue dyHkumM [Ounana3oH Ha- 3aBog. Usm.
HanbHbIA CTPOWKMN 3Hau.
Kog
P7-67 Kannbposka HwxHero npege- | 0.00 B ~ P7-68 2.00B [m]

na ypoBHs curHana Al

P7-68 Kanubposka BepxHero npege- | P7-67~ 11.00 B 8.00B m]
na ypoBHs curHana Al

OTn ABa napameTpa VCnonb3ykTCA ANS YCTaHOBKN MpeaernioB BXOAHOMO Ha-
npsbxeHns Ans 3awmtbl MY, Korga 3HaveHune Ha Bxofe Al Gorblue, Yem 3HaveHve
P7-68 nrm meHbLue, Yyem 3HadeHve P7-68, BbIxogHas KieMma C COOTBETCTBYHOLLEN
dyHKLmen nepexoaut B coctosiHme «BKJI», ykasbiBas Ha To, 4To Bxoa Al npesbl-
LwiaeT npegen.

®DyHKUMO- HasBaHue dyHKUMK [Onana3oH Ha- 3aBog. Uzm.
HanbHbIN CTPOMKMU 3Hau.
kon
P7-69 Mopor Temnepatypel cunoso- | 0 °C ~100 °C 70 °C o
ro Moayns
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Korga Temneparypa cunosoro mogynst MY gocturaer 3HadeHus 3TOro
napametpa, BbIXoAHas KneMma C COOTBETCTBYHOLWEeN hyHKLUMEN NepexoanT B
coctosHme «BKIl», ykasbiBas Ha TO, 4TO Temnepatypa MoAyns OCTUraeT rno-
POroBOro 3Ha4eHUs.

®DyHKUMO- HaszBaHue dyHKUMK Ounana3oH Ha- 3aBoga. Uam.
HanbHbIA CTPOWKMN 3Hau.
kon
P7-70 KoadbduupmeHT koppekLmm 0.001 ~3.000 1.000 o
BbIXOZHOV MOLLHOCTH

KoppeKuusi BbIXOAHOW MOLLHOCTU Npy nomoLm koaddmumeHTa. BoixogHas
MOLLIHOCTb NMpy MOHUTOpUHre (MapameTp U1-14) = BbixoaHas MoLuHocTb * (P7-70).

®DyHKUMO- HasBaHue yHKumMM [Onana3oH Ha- 3aBogp. U3m.
HanbHbIA KOA, CTPOWKMN 3Hau.
P7-72 O6Luee aHepronoTpebne- | 0 ~ 65535 - .
Hue (kBT)

Mcnonb3ayeTtca ans otobpaxkeHusi cymmapHoro aHepronotpebnexus MY go
TEKyLLero MoOMeHTa.

DyHKUMO- Ha3sBaHue yHKUMM [Ouana3oH Ha- 3aBop. Uam.
HanbHbIA CTPOMKMN 3Hau.
kon
P7-73 Bepcusi ocHosHoro MO - - °
P7-74 Bepcusa dpyHkumoHansHoro - - L4
Mo

Homep Bepcum nporpamMmMHoro obecrneyeHnst MoXeT OblTb MPOCMOTPEH, HO
HE MOXET ObITb UBMEHEH.

®DyHKUMO- HasBaHue dyHKUMM [Ounana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOWKMN 3Hau.
Koo
P7-76 KoatbduumeHT koppekLmm 0.0010 ~ 3.0000 1.0000 =
ckopocTn Of1

Koppekuunsi oTobpaxkaemon ckopoctv O npyu nomoLwm koadhdumupmeHTa.
CKOpOCTb MPU MOHUTOPUHIEe = chakTnyeckasa ckopocTb * (P7-76).
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®DyHKUMO- HasBaHue [vana3oH HacTponkun 3aBog. Usm.

HanbHbIN PyHKLMU 3Hau.
kon
P7-80 BbiGop noxapHo- | 0: OTkntoyeH (no ymonyaxuio). | 0 =
ro pexumMa 1: MNoxxapHsbIv pexum 1 (pa3pe-

LLleHa aBapuiiHas OCTaHoBKa
yepes DI-Bxon).

2: MoxapHbIn pexum 2 (ocTa-
HOBKa 3anpeLleHa, kpome
OTKITOYEHNS MUTaHUS UK

MOMOMKM).
P7-81 YcraHoBka yacto- | 0 ~ P0-14 50.00 'y 8]
Tbl B NOXapHOM
pexume
P7.82 Bpewms uvknano- | HactpanBaembli uykn (Hanpu- | 0 = oT- u]
XapHoro pexuma | mep, 10 cekyHA) KIOYEHO

Pexumbl paboTbi:

1. NMoxapHbin pexum 1 (P7.80 = 1)

AxtnBauus: CurHan Ha DI-Bxop (yHkumsi 42).

Paborta:

- 3anyck Ha yacToTe P7.81.

- rHopmpoBaHue aBapui (npopormkaet paborty).

- ABTO3anyck Npu akT1BaLmMm; OCTaHOBKA BO3MOXHA TOJIbKO MO KOMaHzae
VI aBapUNHON KHOTKE.

ABapuiiHasi oCTaHOBKa:

DI (cpyHkums 45) ocTaHaBnNMBaET NpMBOA.

2. NoxapHbin pexum 2 (P7.80 = 2)

AxTtunBauus: AHanornyHo pexumy 1 (DI-Bxoga, dyHKUns 42).

Pabora:

- ®ukepoBaHHas YacToTa P7.81.

- OcTaHOBKa HEBO3MOXHA (fJaxe Npu aBapusix Un KoMaHaax).

- MNpekpalueHne paboTbl TOMBKO NPY OTKIOYEHUN MUTAHWUS Y KPUTUYHECKOW
rMoJIoOMKe.

Pexwvm 1 gonyckaeT NpuUHyAMTENbHYH0 OCTaHOBKY .

Pexum 2 ncrnornb3ayeTcs B KpUTUHECKUX CUTYaLMSIX, [e OCTaHOBKa HefomnycTima.
DyHKUMst obecneunBaeT 6ecnepeboliHyto paboTy B aBapuUHbIX CUTYaLMsX
C rMbKMMKM HacTponkamun 6e3onacHoCTU.
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Mpynna P8: NMapameTpbl KOMMYHMUKaLMOHHOIO MpoTOKOMna

Modbus RTU
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKK 3aBog. | Mam.
HanbHbIN dpyHKLMM 3Hau.
koo
P8-00 CkopocTb 0: 300 but/c 2 o
obmeHa 1: 600 6ut/c
AaHHbIMU 2: 1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6ut/c
P8-01 dopmar faH- 0: 8-N-2 0 u}
HbIX NpoTokona | 1: 8-E-1
Modbus RTU 2: 8-0-1
3: 8-N-1

dopmaT AaHHbIX M CKOPOCTb NepefaYn ycTponctea-macrepa u N4 gomkHa
ObITb OAMHAKOBOW, NHaYe CBS3b He ByaeT ycTaHoBneHa. Yem Bbille CKOpOCTb

nepenayu, TemM Bbllle CKOPOCTb peaKunun CUCTEMbI.

®DyHKUMO- HasBaHue [nana3oH HacTPoNKu 3aBog. | Mam.
HarnbHbIN dbyHKLMM 3Hau.
kon
P8-02 JlokanbHbI 0: LLnpokoBeLyaTtenbHbIA agpec 001 o
agpecyctpon- | 001 ~ 247
cTBa B ceTu
Modbus RTU
P8-03 Bagepxka 0 mc~ 30 mc 2 mMc o
oTeeTa
P8-04 Bpewms cpa- 0.0 (3awwTa oTKMoYeHa), 0.0mc | o
6aTbiBaHuA 0.1 mc ~ 30.0 mc
3aLmThI MO
OTKIIOYEH IO
CBSA3N
P8-05 BbiGop npoTo- 0: CtaHaapTHbIi npoTokon cesian | 0 o
Komna cBsiaun 1:HecTaHgapTHbIN NPOTOKOM CBS3N

INSTART®

118




P8-06 ®yHKumMA poHo- | 0: OTkntoYeHa (Mo ymonyaHuo 0 o
BOr0 MOHUTO- paboTaeT dyHKUMs cBSA3M No 485
pura MO nHTEpdecy)

1: BxnovyeHa (aktusupoBaHa
DYHKLMSA POHOBOrO MOHUTOPUHIa
MO, B 3TOM pexume cBsi3b no 485
VHTepdeicy He[oCTyMNHa)

Mpynna P9: YnpaBneHue dyHKUMAMM 3alumnT

DyHKUMO- HasBaHue dyHKUMK [Ounana3oH Ha- 3aBoa. Usm.
HanbHbIN CTPOWKMN 3Hau.
Kog
P9-00 MpenynpexaeHue o nepe- 0: HeakTmBHO 1 o
rpy3ke anekTpoasuraTens 1: AKTVBHO

P9-00 = 0: 3awuTa anekTpoaBuratens oT Neperpy3kM HeakTMBHA, MOXET
BO3HWKHYTb PVCK Neperpesa anekTpoasuraTensi.

P9-00 = 1: aTo Bpemsl, kKOTOpoe 06paTHO NPOMOPLUMOHANIBEHO 3aBUCUT OT
XapaKTepUCTUKM 3alumTbl SneKTpoABuUraTens ot neperpysku. padumk nokasaH
Ha puCyHKe.

[Monb3oBaTenb JOMKEH PyKOBOACTBOBATHCSA (DAKTUHECKOW Meperpy3o4Hon
CMOCOGHOCTLIO ANEeKTPOABUraTeNs.

Mpw neperpy3ke YacTOTHbIN NpeobpasoBaTenb BolaacT ownbky Err14, yro-
6bl NPeoTBPaTUTL Neperpes ABUraTens.

DyHKUMO- HassaHue dyHkummn Ounana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKM 3Hau.
koo
P9-01 YpoBeHb o6HapyxeHus npea- | 0.1 0~ 10.00 1.00 o
YNpEeXaeHns o neperpyske
anekTpoasuraTens

[ns adpdeKTMBHOM 3aLLUWTbl Pa3nMyHbIX ABUraTerneln oT neperpy3kvy Heobxo-
OVMMO NpaBUIbHO HacTpouTb napameTp P9-01.

3awmTa ocHoBaHa Ha 0GpaTHO3aBKCUMOW BPEMSITOKOBOW XapakTepUCTUKe
(cm. pucyHok 6.18).
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PucyHok 6.18 — ObpamHo3asucumasi 8peMSIMOKO8as Xapakmepucmuka

L1 — cTaHgapTHas kpvBas 3awmtbl npu P9-01 = 1.

Hactpoiika P9-01 no3BonsieT nuameHaTb Bpems cpabatbiBaHUS 3aLUWTbI Ans
pa3HbIX TOKOB.

Tpebyemoe Bpems 3awutbl (T) = P9-01 x T(L1),

I'ne T(L1) — Bpemsi cpabaTbiBaHMs No kpuBow L1 Ans 3agaHHOro Toka.
Mprmep HacTpomku.

3apava: YcraHoBUTb Bpemsi 3amTbl Anst 150 % HOMUHAMBHOMO Toka = 3 MUH.

Mo rpadmky (puc. 6.18) Haxoamm, uto ans 150 % Toka Bpems cpabaTbiBa-
Husa T(L1) = 6 MuH. PaccunTbiBaem P9-01:

P9-01=T/T(L1) =3 MuH / 6 mnH =0.5.

Ycranasnueaem P9-01 = 0.5.

Mo ymonuaHuto 3awmra He aktusmpyertcs npu Toke Huxe 110 % ot Homu-
HanbHOro. [ina BKMIOYEHWS 3aLUMTbl HA MEHbLUMX TOKax HeobXoauMOo MCrosb-
30BaTb koadppumumeHT P9-35:

Tok B % = (Pakruyeckuit Tok / HommHaneHbIn Tok) X P9-35.

Hanpumep, Tpebyercs 3awmta npu 90 %
¢ BpemeHeM 30 MUH.

Mo rpadmky Haxogum, 4yto 30 MMH Ha kpueol L1 coorsetcTtByeT 130 %
Toka. PaccuntbiBaem P9-35:

P9-35 = (130 % /90 %) x 100 % = 144 %

YcraHasnmeaem P9-35 = 144 %.
MuHMManbHBIN TOK 3awmTbl — 55 % OT HOMUHAMBHOTO.

Hactpoiika P9-01 n P9-35 no3sonser rmbko aganTvpoBaTth 3awmTy Mo
KOHKPETHbI ABUraTerb U HarpysKky.

HOMUHArbHOIO TOKa
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. Heob6xoaumo ucnonb3osaTh rpadouk M3 UHCTPYKUMK Anst
=== | TOYHOW HaCTPOMNKHU.
. YyutblBaTb pearkbHble yCroBus paboTel ABuraterns.
. He ycraHaBnmBaTb CMULLKOM KOPOTKOE BPEMs 3alluThl,
YTOObI N3beXKaThb NOXHBLIX CpabaTbiBaHWN.

®DyHKUMO- HaszBaHue cyHKUmMK Onana3oH Ha- 3aBoga. Uam.
HanbHbIN CTPOMNKMU 3Hau.
Koa
P9-02 KoachcpmumeHT npepynpexae- | 50 % ~ 100 % 80 % o
HYSi O Neperpyske aneKkTpo-
nBuratens

OTa dyHKUMA CNONb3yeTCs ANA NoAAYM B CUCTEMY YnpaBsrieHusl curHana
npeaynpexaeHns Ha BoIXOOHbIe KNeMMbl nepef cpabaTbiBaHNEM 3aLUMThbI driek-
Tpoasurarens ot neperpysku. KoachuuneHT ncnonsdyercs ansi onpeaeneHns
YpOBHS 0OHapy»eHus npeaynpexaeHusi nepe cpabarbiBaHMeM 3aLMThbl NeKT-
poasuratens ot neperpy3ku. Koraa sHayeHve BbixoaHoro Toka M4 6onblue, Yem
XapaKkTep1cTuKa 3aLLmThbl OT neperpy3ku 1 napameTtp P9-02, MHOrodyHKUMOHa b~
Has udpoBas BbixoaHas knemma MY BblgaeT curHan npeaynpexaeHns o nepe-
rpyske anekTpoasuratens ((hyHKUMS BbIXOQHOM KeMMbl — 6).

DyHKLUMO- HassaHue dyHKkummn [Ounana3oH Ha- 3aBoga. U3m.
HanbHbIA CTPOWKMN 3Hau.
Kog
P9-03 KoadbduumeHT cHmkeHns 000 ~ 100 030 [u]
CKOPOCTM NPV NPEBbILLEHNN
HanpshxeHus
P9-04 YpoBeHb nepeHanpsixxeHns 200.0B~1200.0B | 760.0B []

Mpun paboTe C BbICOKOMHEPLIMOHHBIMU HAarpy3kamm MoXxeT BO3HWKaTb nepe-
HanpsbkeHve 3MMT. PyHKUMSA 3aLMTLI OT NepeHanpPsKeHNs onpeaensieT Makcu-
MarbHbIV ypoBeHb nepeHanpsbkeHns 31T Bo Bpemsi pabotbl M4 1 P9-04 (makew-
MaribHOe HanpsKeHNe Ha LUMHE) U CKOPOCTb CHUXEHUS! BbIXOAHOW YacTOTbl Mpr
BO3HWKHOBEHUW NEpeHanpsireHns.

Ecrnmn yctaHoBuTb 3HadeHve 0, (DyHKLMSA CHUXXEHWS CKOPOCTY NMpY nepeHanps-
XEHWUW HeaKTMBHa.
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Hanpsxenue 3MNT 4

Touka noTepu ckopocTu Npu

NpeBbIWeHNN HanpaAXeHna \ \

BbixogHas yactoTa 3

Bpems (1)

Bpems (1)

PucyHok 6.19 — Unmtocmpauusi pabombi 3auiumbsl 0m rnepeHanpsiKkeHust

DyHKUMO- HasBaHue cyHKUMK [Ounana3oH Ha- 3aBoga. Uzm.
HanbHbIN CTPOMNKMU 3Hau.
koo
P9-05 KoadbduumeHT 3awmTsl ot 0~ 100 20 o
neperpy3aku rno ToKy B pexxume
VIF
P9-06 Tok cpabaTbiBaHus 3aLUTbI 50 % ~ 200 % 150 % []
OT neperpysku B pexume V/F
P9-07 KoadhcpuumeHT 3awmtbl ot ne- | 50 % ~ 200 % 100 % ]
perpysku B 30He ocriabneHust
nons (V/F)

P9-05 — koadhpuLMeHT 3aWmnTbl OT Neperpyskun no Toky B pexume V/F
perynupyeT crnocobHoCTb npeobpasoBaTens NoAaBnsTe Neperpyaky no TOoKy
npu pasroHe/3ameasieHun. Yem Bbille 3HaYeHWe, TeM cunbHee nofaBrieHne
neperpysku (HoO MOXeT 3aMeaSITb AMHAMVKY CUCTEMbI). YeM MeHbLue 3Haye-
HUe, Tem BbiCTpee OTKNUK (TpebyeTcs MUHMMarnbHoe 3HavyeHne 6e3 BO3HUKHO-
BEHWS Neperpyskiu).

Mpu 3HaueHnn 0 pyHKUMS 3aLLUUTbI OT Neperpy3ku OTKMoYeHa.

P9-06 — Tok cpabaTbiBaHWUsA 3alymMTbl OT neperpysku B pexume V/F
3afaeT NoporoBbI TOK (B % OT HOMUHANBLHOrO Toka Jf1), Npy KOTOPOM aKTu-
BMpyeTcs 3awuTa. Mpun NpeBbILLeHM 3TOro 3HaYeHUsi Npeobpa3soBaTenb ocTa-
HaBMMBaET pas3roH (ecnu Obin B MPOLIECCe YCKOPEHWS), CHUXKAET BbIXOOHYIO
YyacToTy (Npu paboTe Ha NOCTOSIHHOWM CKOPOCTW), 3aMeAnseT nageHne 4acToTbl
(NpY TOPMOXXEHU), MOKa TOK HE CTaHET HWXe YCTaBKy.

P9-07 — KoadhdomumeHT 3amThbl OT Nneperpys3ku B 30He ocrabneHus
nons (V/F) KoppektupyeT ypoBeHb 3alUmTbl OT Meperpy3ku B pexviMe ocra-
B6nEeHHOro MarHUTHOrO Nonsi.
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100 % — cTaHOapTHas HacTpolka (3almTa cpabaTbiBaeT NpyY HOMUHASb-
HbIX 3HaYEeHWsIX).

> 100 % — noBbIWwaeT nopor cpabaTbiBaHWA (HanpyumMep, ANs KpaTkoBpe-
MEHHbIX NEePerpysok).

<100 % — penaeT 3awmTy 6oree HYyBCTBUTENLHOM.

®DyHKUMO- HaszBaHue cdyHkuMK [Onana3oH Ha- 3aBoga. N3m.
HanbHbIA CTPOMNKMU 3Hau.
Koq
P9-08 [onyctumblin npeaen 0.0 % ~ 50 % 10,0 % o
NOBBbILLEHNS NPY 3aLLmTe OT
nepeHanpsikeHns
P9-11 KonuuecTtBo aBTOMatuyecknx | 0 ~ 20 0 m]

cbpocoB owmnbok

P9-12 BbiGop aevictBus pene 0~1 0 o
aBapuy Npy aBToMaTU4eCckoM
cbpoce

P9-13 MHTepBan mexay aBtomatn- | 0.1 ¢~ 100.0 ¢ 1.0c u]

YeckuMu nepesarnyckamm npu
cpabaTbiBaHWUU 3awnT

P9-08 — [onycTumbin npeaen NoOBbIWEHUA NMPU 3aluTe OT NepeHa-
npskeHnA. MakcumanbHO [ornycTMMas BenuuMHa KOPPEKTUPOBKM 4acToThbl
npu cpabaTtbiBaHUM 3aLLMThI OT NepeHanpspkeHus. ObbIYHO He TpebyeT n3me-
HeHUs (HeobXxoAMMO OCTaBUTb 3HAYEHUE MO YMOIYaHUI).

P9-11 — KonuyecTBO aBTOMaTU4eCKnXx c6pocoB owmnbokK. 3aJaeTt Ko-
TNIMYECTBO MOMbITOK aBTOMaTUyecKoro nepesanycka 4 nocne Bo3HWKHOBEHUSA
aBapuu.

0 — ABTOMaTUYeECKUIA COpPOC OTKIMOYEH (TpebyeTcs py4HON cOPOC OLLMOKN).

1 ~ 20 — Yncno aBTOMaTUYECKMX MOMbBITOK Nepesanycka nepes OKoHYa-
TenbHbIM OTKITIOYEHNEM.

P9-12 — BbiGop aencTBUA pere aBapum npu aBTomaTM4eckom copoce:

0: Pene pa3wvbikaeTcs Npu aBapun 1 oCTaeTCq Pa3oMKHYTbIM O PYyYHOrO
cbpoca (paxe nNpy aBTOMaTUYECKOM Nepe3arnycke).

1: Pene BpeMeHHO 3ambIKaeTcsi nocne ycneLwHoro aBToMmarm4eckoro copo-
ca, No3Bonsst 060pyA0BaHUIO NPOAOIKUTL paboTy 6e3 BMeLLaTensCcTBa.

P9-13 — WUHTepBan mexay aBTOMaTM4YeCKMMM nepesanyckamu npwm
cpabaTbiBaHUM 3almMT. 3a4aeT BpeMs OXuUAaHWsa OT npeaynpexaeHns o He-
ncnpaBHOCTM OO aBToMaTm4eckoro cbpoca.
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®DyHKUMO- HasBaHue cyHKUMK OuanasoH 3aBog. Uam.
HanbHbIN HaCTpoOWKu 3Hau.
Kog
P9-14 3awyTa oT 0bpbiBa a3kl Ha Bxoge | 0 ~ 1 1 o

0: OTkntoyeHa.
1: BkntoyeHa (npyv 06pbiBe hasbl Ha BXOAE BblaaeTcs olumbka Err23).

DyHKUMO- HasBaHue cyHKUMK Onana3oH 3aBog. | Uam.
HanbHbIA HaCTPOMWKH 3Hau.
kon
P9-15 3awyTa oT 06pbIBa hasbl Ha 0~1 1 u]
BbIXOAE

0: OTKnoYeHa.
1: BkntoyeHa (npy 0bpbiBe hasbl Ha Bxoade BblaaeTcs owwmbka Err24).

DyHKUMO- HassaHue chyHkumMmn [OvanasoH 3a- Wam.
HanbHbIN HACTPOWKK BOA.
Kon, 3Hau.
P9-16 BawmTta o1 K3 Ha 3emnto npu BKIto- 0~1 0 o
YeHun

0: OTknoYeHa.

1: BkntoyeHa (npv BkroYeHur npeobpasoBatens nposepsieT Hanmuve K3 Ha
3emnio, owmbka Err20).

®DyHKUMO- HasBaHue dyHKUMM [Ounana3oH Ha- 3aBog. U3m.
HanbHbIA CTPOWKMN 3Hau.
koo
P9-17 ABTOMaTUYeCKMiA cbpoc npu 0~1 0 o
MOHVKEHHOM HanPsPKEHNN

0: PyyHol c6poc

Owwmbka Err12 coxpaHsieTcs 4o pyyHoro copoca.

1: ABTOMaTU4eckui copoc

Owwbka Err12 cbpacbkiBaeTCs Npyi BOCCTAHOBIEHWN HAMNPSPKEHUS.

®DyHKUMO- HazBaHue cyHkumMK [Onana3oH Ha- 3aBoga. U3m.
HanbHbIA CTPOWKMN 3Hau.
Koq
P9-18 Pexwvim nogaeneHus nepeHa- 0~2 1 []
NPsHKEHMS
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0: OTkntoueHa

DyHKUMA NOAABMNEHNS NepeHanPsHKEHNs He aKTUBHA.

Pvck BoaHukHOBeHUst oumbku Err05 (Meperpy3ka no Toky npu 3amenneHnm)
npu pe3KoM TOPMOXEHWMN UM pereHepaLmmn aHepruu.

1: MopaBneHue Npyu TOPMOXKEHUMN.

3aLmTa OT CKayKoB HaMPSHKEHNS NMPU AMHAaMUHYECKOM TOPMOXEHWUN ABvraTens
(Hanpumep, ocTaHOBKa KOHBEEPA UK Hacoca).

Mpeobpa3oBaTernb aBTOMaTUYECKV CHXKAET CKOPOCTb TOPMOXKEHWS, €CIN Ha-
npsbkeHue Ha WwuHe DC npubrmxaeTcs K npeaenbHOMY 3HaYeHu1o.

2: NopaeneHue Npu paboTe ¢ pereHepaTUBHOM Harpy3Kown

Mo3sonseT n3bexarb nepeHanpsHKeHNS NPy BHE3ANHOM U3MEHEHUN MOMEHTa
Harpysku npu paboTe ¢ NOCTOSIHHON CKOPOCThHO.

Ecnn ncnonb3yeTcst TOpMO3HOM Pe3nCTop, HyXHO ycTaHoBUTL P9-19 = 0, yto-
Obl U3bexaThb KOH(NKTA PEXVMMOB.

®DyHKUMO- HassaHue dyHKkummn [Onana3oH Ha- 3aBoga. U3m.
HanbHbIA CTPOMNKMU 3Hau.
Koa
P9-19 OrpaHuyeHve ans pexvma 0~2 1 n
nofaBreHusi nepeHanpske-
Hus (P9-18 = 2)

0: OTKIIHOYEHO.

Pexvim 2 He akTuBMpyeTcs, faxe ecrm BoibpaH B P9-18.

1: AKTMBHO Npu paboTe 1 3ameaneHun.

MopasneHve nepeHanpsikeHns paboTaeT Ha BCex aTanax: pasroH, MOCTOSH-
Hasi CKOPOCTb, TOPMOXEHUE.

2: AKTUBHO TOJbKO NpuY 3aMmearieHuu.

3awyTa cpabaTbiBaeT TOMBKO MPU 3aMearieHnn.

DyHKUMO- HasBaHue cdyHKUMK [Ounana3oH Ha- 3asoa. U3m.
HanbHbIN CTPOWKMU 3Hau.
kon
P9-20 Mpenen perynvposkn Ans 1.0 % ~ 150.0 % 10.0 % ]
pexvma 2 nogaerneHus nepe-
HanpshxeHus (P9-18 = 2)

Yem MeHblLe 3Ha4YeHne, TEM MEHbLLIE CKa4OoK HaNpsPKeHNs, HO Borblue Bpemsi
TOPMOXEHUSI.
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DyHKUMO- HasBaHue dyHKUMK [Ounana3oH Ha- 3asoga. Usm.

HanbHbIN CTPOWKMU 3Hau.
kon
P9-22 [OeiicTteus npu cpabatbiBanum | 0 ~ 22202 00000 =

3awmT (1-5 rpynna)

Ennnuuei (1-1 paspsapn): MNeperpyska asuratens (Err14).
DecaTtku (2- pa3papn): Peseps.

CotHu (3-1 pa3psa): O6pbiB a3kl Ha Bxoge (Err23).
Tbicsum (4-1 pa3pag): O6pbiB dasbl Ha Beixode (Err24).
DecaTtkm Tbicay (5-1 pa3psaa): Ownbka YteHus/3anucu
napametpos (Err25).

[encreus npu owmbke:

0: OcTaHOB NO MHEepLMUN.

Ha gucnnee cpasy otobpaxaetcs ErrXX.

1: OcTtaHOB NO 3afaHHOMY peXumy (corriacHo mnapamMmeTpam
3amMearneHus).

ChHavana otobpaxaetcs AlaXX, nocne octaHoBku — ErrXX.

2: NMpopgonxeHue paboTbl Ha YacToTe, 3agaHHoM B P9-26.

Ha gncnnee — AlaXX (aBapuiiHoe npegynpexaeHue).

®DyHKUMO- HazBaHue cyHkuMH [Onana3oH Ha- 3aBoga. U3m.
HanbHbIA CTPOMNKMU 3Hau.
Koq
P9-23 [OencTeua npu cpabatbiBaHuy | 0 ~ 22222 00000 8]
3awmT (2-5 rpynnay)

Epvnunupl (1- pa3psaa): Owvbka Modbus RTU (Err27).

[ecATku (2-1 pa3pap): BHewHss owmbka (Err28).

CotHu (3-1 pa3pspn): [NpesbilleHre OTKIOHeHusi ckopocTu (Err29).
Tbicauu (4-1 paspaa): MNonb3osaTtensckas ownbka 1 (Err30).
Hecatku TbicAu (5-1 paspsp): MNonbsosatensckas owmbka 2 (Err31).

[encTeusi npu owmoke:

0: OcTtaHOB MO UHEpPLUN.

Ha gucnnee cpasy otobpaxaetcs ErrXX.

1: OctaHOB noO 3agaHHOMY pexumy (corfacHo mnapameTpam
3amMeaneHus).

CHavana oTobpaxaetcst AlaXX, nocrne octaHoBku — ErrXX.

2: NpopomkeHne paboTbl Ha YacToTe, 3agaHHOM B P9-26.

Ha pgucnnee — AlaXX (aBapwinHoe npepynpexaeHue).
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DyHKUMO- HasBaHue dyHKUMK [Ounana3oH Ha- 3asoga. Usm.

HanbHbIN CTPOWKMU 3Hau.
kon
P9-24 [OeiicTeus npu cpabatbiBaHum | 0 ~ 22022 00000 =

3awmT (3-5 rpynna)

EpnnHuusi (1-1 pa3pag): Noteps PID-o6paTtHoi cesa3u (Err32).

DecsaTku (2-1 pa3psag): Xonoctou xoA (Err34).

CotHu (3-1 pa3pspn): Pe3eps.

Toeicaum (4-1 pa3psapn): MNpeBbilLeHie BpeMeHn HenpepbiBHon paboTs! (Err39).
Oecatkn Tbicay (5-4 pa3psp): [peBbllleHNe CyMMapHOTO BPEMEHM
pa6otbl (Err40).

[HencTBus npu owmbke:

0: OcTaHOB NO UHEpPLMW.

Ha pucnnee cpasy otobpaxaetcs ErrXX.

1: OcTaHOB MO 3ajaHHOMY pPeXUMy (COrnacHoO napamMeTpam 3aMenrieHusl).
CHauana otobpaxaetcs AlaXX, nocne octaHoBkM — ErrXX.

2: MpoaponxeHue paboTbl Ha YacToTe, 3agaHHou B P9-26.

Ha gucnnee — AlaXX (aBapuiiHoe npedynpexaeHve).

®DyHKUMO- HasBsaHue [nana3oH HaCTPoWKu 3aeoa. | Usm.
HanbHbIN DyHKLMM 3Hau.
Kog
P9-26 YacToTa npu 0: Texyuwlas yactoTa. 1 =
NpOoAOIMKEHUN 1: OnopHas yacToTa.
paboTbl nocne 2: BepxHui npegen 4acToThl.

HEeuncnpaBHOCTN 3: HwxHui npenen 4acroTbl.
4: PesepBHasi yacTota (P9-27).

P9-27 PesepsHasi 0.0 % ~ 100.0 % 100% | o
yacToTa npu
HeucnpaBHOCTH

MapameTp P9-27 3agaer pe3epBHyt0 4acToTy (B % OT MakcumarbHOW), Ha
KOTOpYI0 nepeviaeT npeobpasoBaTens Npyu aBapuu, ecnv B P9-26 BbIOpaHo 3Ha-
YyeHue 4 («PaboTa Ha pe3epBHOI YacToTey).

DyHKUMO- HassaHue dyHKkummn [Onana3oH Ha- 3aBoga. U3m.
HanbHbIA CTPOWKMN 3Hau.
Kog
P9-28 Bbi6op 3aLmThl B XONOCTOM 0: HeakTneHa 0 m]
pexume 1: AkTBHA
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P9-29 YpoBeHb 06HapyxeHus xono- | 0.0 % ~ 100.0 % 10 % o
CTOro xoaa (OT HOMMHarnbHOro
TOKa ABurartens)
P9-30 Bpewms o6HapyxeHns nage- 0.0c~60.00c 1.0c u]
HUS Harpy3ku

Mpw akTneHoM 3awmTe (P9-28 = 1) npeobpa3oBaTerb NOCTOSIHHO CPaBHW-
BaeT BbIXOOHOW TOK ¢ noporom P9-29.

Ecnu Tok Huxxe nopora gonbLue BpemeHun P9-30:

DdukenpyeTtcs owmbka Err34.

BbinonHsieTcs aencreve, 3agaHHoe B P9-24 (octaHos/MpogorkeHne paboThbl).

®DyHKUMO- HassaHue dyHkummn [Ouana3oH Ha- 3aBoga. U3m.
HanbHbIN CTPOMNKUN 3Hau.
kon
P9-31 3HaveHne obHapyxeHns 0,0 % ~ 100.0 % 20 % =}
OTKIMOHEHNS CKOPOCTH (P0-14 — makcu-
MarbHas YactoTa)
P9-32 BpeMsi o6HapyxeHus oTkIo- 0.0c~100.0c 1.0c o
HEHWs1 CKOPOCTH

OTa pyHKUMA AOCTYNHA TorMbKo Npu paboTe Y B BekTOpHOM pexume 1 6e3
perynmpoBaHus KpyTSILLEro MOMEHTAa.

Korga MY oBHapyxu1BaeT, YToO YacToTa BpalleHWUsi ABUraTenst OTKIOHSAET-
CH OT 3a[j@aHHON, 3Ha4Y€eHVe OTKIMOHEHMS CKOPOCTM BorbLue, YeM 3HayeHne 0b-
HapyXeHUs npeBbieHUs 3agaHHow ckopocTn P9-31, a NnpoaomknTensHoCTb
bonbLue, Yem BpemMs 0BHapyXeHUsi NpeBbllleHns 3aaaHHon ckopocTu P9-32,
npeobpasoBatenb cooblyaet 06 owmbke Err 29. P9-23 Takke moxeT onpeae-
nsTb cocTosHMe paboTbl MY nocne c6os.

DyHKUMO- HazBaHue cyHkumMn HuanasoH HacTpon- | 3aeog. | Mam.
HanbHbIN Ku 3Hau.
koo
P9-33 3HaueHne obHapyxeHns 0,0 % ~ 100.0 % 20 % =
NPEeBbILLEHUSI CKOPOCTU (P0-14 — makcu-
MarnbHas YactoTa)
P9-34 Bpewms o6HapyxeHnus npeeb- | 0.0 c~ 100.0 ¢ 10c o
LLIEHWSI CKOPOCTH
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OTa hyHKUMA 4OCTYyNHA Tonbko Npu paboTe MY B BEKTOPHOM pexviMe 1 6e3
perynmpoBaHus KpyTSILLEro MOMeHTa.

Ecnu oTknoHeHve Gonblue 3a4aHHOrO 3HayeHusi B napametpe P9-33, a
NPOAOIHKUTENBHOCTb GoMbLUE, YeM BpeMsi OOHapY>KeHWS OTKITOHEHUSI CKOPOCTU
B napametpe P9-34, nopaeTcsa aBapuiiHbIA CUrHan HeucnpaBHOCTU npeobpa-
3oBaTtens Yactotbl Errd3. Mpu ycraHoske B napameTpe P9-34 = 0,0 c. dyHKUnsS
HeaKTVBHa.

DyHKUMO- HassaHue dyHKkuMmn [Onana3oH Ha- 3aBoga. U3m.
HanbHbINA CTPOWKMN 3Hau.
koA
P9-35 KoadbduumeHT Toka ans 100 % ~ 200 % 100 % o

3aLUMTBI OT NEperpysku

Mo3BonsieT HacTpouTb 3aWwuTy Ans TokoB HUXe 110 % HomuHana. Cm. onw-
caHve napameTpos P9-00 — P9-02.

Mpynna PA: MapameTtpbi NMUA-ynpaBneHus

MA-ynpaeneHne — aTo obLwMin MeToA ynpasneHus npotieccom. MY pery-
NMpyeT BbIXOAHYHO 4acTOTy MPWU NMOMOLLY NPOMOPLMOHANbHON, UHTErpanbHOW,
andpdepeHLmanbHON CoCTaBNAOLWEN PerynsaTopa, KoTopas cpaBHUBAET MoKa-
3aHUsi curHana obpaTHON CBS3M M 3a4aHHOTO CUrHana.

[aHHaa dyHKUMA NpUMeHsieTCst ANns ynpaBneHust TEXHONOMMYECKUMI Npo-
Leccamu, TakvMM Kak KOHTPOIb MOTOKa, KOHTPOMb AABMEHNS U KOHTPOMb TEM-
nepartypbl. Ha cnegytoluem pucyHke nokasaHa npuHuMnuansHas 6rnok- cxema
M O-perynvpoBaHus.

OnopHas BbixogHas
vactora vacroTa Hacoc-moTop Ratunk
NA-perynsaTop AaBnexns

Ycraska A A A
PID(s) // \\/ \// \\ JG M P

dunetp

CurHan o6paTHoil cBs3n

KOC

PucyHok 6.20 — Cxema lM[-peaynuposaHusi
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®DyHKUMO- HasBaHue [uana3oH HacTPOWKKN 3aBop. | Mam.
HanbHbINA dpyHKLMN 3Hau.
kon
PA-00 WcTouHmk onop- 0: MocTosiHHOe 3HaveHne 0 o
HOro curHana (PA-01)
MnQ- ynpaene- 1: Al
Husa 2: PesepB
3: MpoTokon casa3n Modbus RTU
4: BbICOKOYACTOTHBbIN
nMnynbcHbI Bxog HDIS (ans
mopenen ot 18.5 kBt)
5: MHorocTyneH4aTbIn pexviv
6: KHonkn BBEPX/BHN3
(noTeHumomeTp)
PA-01 YcrtaBka onopHo- | 0.0 % ~ 100.0 % 50.0% | o
ro curHana NMQ-
ynpaBneHus

PA-00 ncnonb3yetcsa ans Bbibopa MCTOYHUKA 3a4aHns OMOPHOro curHana
MWO-ynpaBnenns. OnopHoe 3ajaHue sIBNSeTCS OTHOCUTENBbHOW BEMUYUHOW
n Haxogutcs B amnanasoHe ot 0,0 % po 100,0 %. CurHan obpaTHol cBsA3u
MW I-perynstopa Takke SBMseTCA OTHOCUTENbHOW BermyunHol. Liens M- pe-
ryniMpoBaHNs — ypaBHATb CUrHan 3afaHus v curHan obpaTHON CBA3N.

®PyHKUMO- HasBaHue [nana3oH HaCTPOWKMK 3aBogp. W3am.
HanbHbIA cyHKUMM 3Hau.
kon
PA-02 Bpewms nave- 0.00c~ 650.00 ¢ 0.00 ¢ =

HEeHWuA 3afaHuA

mn

OnpepenseT Bpems nnaeHoro nameHeHnst 3aganus ML ot 0 % o 100 %.
[Mo3BonsieT n3dexarb PE3KUX CKa4YKOB YCTaBKY.

DyHKUMO- HasBaHue [vnana3oH HacTporkun 3aBogp. Wam.
HanbHbIW OYHKLMM 3Hau.
koo
PA-03 McTOYHVMK cunr- 0: Al 0 o

Hana 1: Pe3epB
obpaTHo CBSI3N 2: PesepB
Mna-ynpaene- 3: MpoTokon cas3n Modbus
HYs RTU

4: BbICOKOYaCTOTHbIN
uMmnynbcHbli Bxod HDIS (ans
mopenen ot 18.5 kBT)

5-7: Peseps
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OTOT napameTp ucrnonb3yeTcs Ans Bolbopa UCTOYHUKA curHana obpaTHoim
cBs3u MNO-perynsaropa. ObpatHas cBsizb MNN-perynaropa sBnseTcs oTHOCK-
TenbHOWM BeNnuYnHOM 1 Haxoautcs B auanasoHe ot 0,0 % go 100,0 %.

curHana
obpaTHol cBsi3n)
1: obpaTHoe (4a-
CTOTa yMeHblUaeT-
€S C YMEHbLUEeH-
eM curHana
obpaTtHol cBA3N)

DyHKUMO- HasBaHue cyHkumn [Ounana3oH Ha- 3aBoga. Uam.
HanbHbIN CTPOWKM 3Hau.
Kog
PA-04 Hanpaenexue 0: npsimoe (yacto- | O o
nevcteusa NAO- Ta yBenuumBaeTcs
ynpaBreHus C YMeHbLUEHUeM

BaxxHo: HanpaBreHne MOXeT MHBEPTUPOBATLCA Yepe3 dyHKumio 35 BXxoa-

HbIX KNemmM.
®DyHKUMO- HaszeaHue dyHkumMK [Ounana3oH Ha- 3aBoga. U3m.
HanbHbIN CTPOMKMU 3Hau.
Koq
PA-05 [uana3oH oTobpaxeHus 0 ~ 65535 1000 =
curHana Mg

3HayeHne 3Toro napameTpa sBnseTcs 6e3pas3mepHon BenuymnHon. Vicrnons-
3yeTcs 419 yCTaHOBKU 3aaHHOW BenuymnHbl curHana MAQ-ynpaenexus n senu-
YMHBI CUrHana obpaTHOW CBA3K.
MacwrabupyeT 3HaveHus ans otobpaxeHust ycrasku (U1-10) n obpaTHoi

cBsiam (U1-1

1).

OTob6paxaemoe 3HayeHne = (PakTnyeckoe 3HaueHne B %) x PA-05/100.
Hanpumep, PA-05 = 4000, ycraska = 60 % — U1-10 = 2400

®DyHKUMO- HassaHue dyHkummn [Ouana3oH Ha- 3aBog. U3m.
HanbHbIN CTPOMNKMN 3Hau.
koo
PA-06 MponopumroHanbHbIi Koad- 0.0 ~100.0 20.0 o
duumeHT MNNO- ynpasneHus
KP1
PA-07 Bpewmsi nHTerpupoBaHus 0.01c~10.00c 2.00c o
MA- ynpasnenus TI1
PA-08 Bpewms auddepeHumposanna | 0.000 ¢~ 10.000¢ | 0.000 ¢ o
TD1
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Yem BhbllLe 3Ha4YeHWe MponopuuoHarnbHoro ycuneHus KP1, Tem Gonblie
06beM perynpoBKku U Tem BbICTpee OTKIMMK, HO CIULLKOM BorbLIoE 3HAaYeHne
MOXET Bbl3BaTb konebaHusi B cucteme; Yem Huke 3HaveHne KP1, Tem Goree
yCTOMYMBa CMCTEMA U MeAfIEHHEE OTKIUK.

YeM BbllLEe 3HAaYEHNE BPEMEHUN MHTEerpupoBanHus Tl1, TeM meaneHHee oT-
KMUK 1 Gornee cTabunbHbIA BbIXOAHOW CUrHas, Xye CrnocoBHOCTb KOHTPOs
NyKTyaumnin UIHTEHCUBHOCTY CUTHana obpaTHOW CBSI3W; YeM HUKe 3HayeHue
TI1, Tem GbICTpee OTKIMK U cUrbHee ryKTyaLmmn BbIXOAHOTO CurHana; crvil-
KOM HM3KOE 3HaYeHMe MOXET Bbi3BaTb KorebaHums.

YcTaHoBWTb Mpeden ycunenus anddepeHumaropa MOXHO Mpy NMOMOLLM
BpemeHnn anddepeHumpoBanmsa TD1 Takum obpas3om, 4Tobbl 0becneynTb He-
06xoaMMbI ypoBeHb AndbepeHLmMansHON COCTaBmnSAoLLEN HA HU3KON U BbICO-
Kon yacTtoTe. Yem BonbLue Bpemsi AuddepeHLmMpoBanHs, TEM Bbllle AnanasoH
perynvMpoBKu.

®DyHKUMO- HaszBaHue cyHKUMK Onana3oH Ha- 3aBoga. Uam.
HanbHbIA CTPOWKMN 3Hau.
Koo
PA-09 YacTota cpesa npu obpaTtHom | 0.00 ~ PO-14 0.00 'y o
HanpasneHwun gencteus MAO-
ynpaBreHus

Koraa BbixogHas yactota npu MA-ynpasneHum sBnsieTcs oTpuuaTensHon
(obpaTtHoe HanpaBneHue BpalleHus MNY), 3agaHHoe 3HaveHne n 3HaveHue 06-
patHou cesasu N[ moryT coBnagate. B onpegenéHHbix onepaumsx 3anpeLla-
€TCS MCMOoMb30BaTh BbICOKYO YacTOTy Npy obpaTtHOM BpaLleHun. yHkumsa PA-
09 npumeHsieTCcs ANa YCTaHOBKN BEPXHEro nopora npy obpaTHoM HanpaBneHun
BpaLLeHuns.

®DyHKUMO- HasBaHue cyHKUMK [Ounana3oH Ha- 3aBoa. Uzm.
HanbHbIN CTPOMNKMU 3Hau.
Kog
PA-10 Mpenen otknoHeHus MAA- 0.00% ~100.0% | 0.0% o
ynpaeneHvs

Ecnwn pasHuua mexay yctaBkon U obpaTHou cBasbio MeHblue PA-10, ML
npekpaLlaeTt perynmpoBky.
Hanpumep, ana nogaepxanvs gasneHns + 2 % HyxxHo ycraHosuTb PA-10 = 2.

®DyHKUMO- HassaHue dyHKkummn [Ounana3oH Ha- 3aBoga. N3m.
HanbHbIA CTPOWKMN 3Hau.
koo

PA-11 Mpenen anddeperumansHoii | 0.00 % ~ 100.00 % | 0.10 % =
coctasnstowen MNMUA- ynpas-
nexus
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Vcnonb3yeTcs Ans ycTaHOBKM AvanasoHa anddepeHumansHoro kKoagdu-
uunenta NO-perynatopa. Mpu MAA-perynuposaHum anddepeHumanbHbIn Ko-
adpuLMEHT MOXeET Bbl3BaTb konebaHusi cuctemsl. [MoaTomy anddpepeHumans-
Hoe perynupoaHue MNUA-ynpaeneHns orpaHM4eHo HeOOobLLMM AMana3oHoM.

®DyHKUMO- HassaHue dyHKkummn [Ounana3oH Ha- 3aBoga. N3m.
HanbHbIA CTPOWVKMN 3Hau.
koA

PA-12 Bpewms dunbTpoBaHus cur- 0.00c ~60.00¢c 0.00c o
Hana obpatHol ceasu M-
ynpasneHus

CrnaxviBaeT rnomexu O6paTHOl7I CBS3W. YBENMUMBAaET 3anasabiBaHne CUCTEMbI.

®DyHKUMO- HassaHnwue dyHkummn [Ounana3oH Ha- 3aeog. | Usm.
HanbHbIA CTPOMKKN 3Hau.
Kog

PA-13 Mopor o6HapyxeHus curiana | 0.00 % ~ 100.00 % | 0.00 % o
obparHow ceasm M- ynpae-
nexus

PA-14 Bpems noaTteepxaerusi note- | 0.00 ¢ ~3600.00c | 0.00 ¢ o
p¥ curHana obpaTtHou CBsi3u
MO-ynpaenexHus

OTOT hyHKLUMOHANBHBIN KOA UCMONb3yeTCst AN OnpeaeneHns noTepu cur-
Hana obpatHou ces3u MUL. Mpu notepe curHana (curHan obpaTHoM cBsian <
PA-13, ponblie PA-14) dmkenpyetcs owmnbka ERR32.

DyHKUMO- HasBaHue dyHkumMH Ouana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKM 3Hau.
koo
PA-18 MponopLuoHanbHbIi 0.0~100.0 20.0 =}
koacpcpunument M- ynpas-
nexunsa KP2
PA-19 Bpewms vHTemupoBaHus 0.01~10.00¢c 2.00c o

NNA-ynpaenexus TI2

PA-20 Bpewms andbepeHumposa- 0.000 ~ 10.000 ¢ 0.000 ¢ o
Hus NAO- ynpasnexua TD2
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PA-21 YcnoBue nepeknioveHne 0: nepekntoyeHve 0 u]
mexay napameTpamu 1u 2 BbIKMOYEHO
MAa-ynpasnexus 1: nepekntoyeHne
no umdposon
Knemme 2: nepe-
KIoYeHve no
NpeBbILLEHNIO
OTKIMOHEHUS

PA-22 OTKNOHEHWE ANsA NepekIto- 0.0 % ~ PA-23 20.0% u]
YeHUs Mexay napameTpamu
MAa-ynpaenexus 1
PA-23 OTKNOHeHNe ANs nepeksio- PA-22 ~ 100.0 % 80.0 % o
YeHUs Mexay napameTpamu
MA-ynpasnexus 2

B HeKoTOopbIX TEXHOMOMMYeCcKUx MpoLeccax MNepekroyeHne napameTpos
MW TpebyeTcs, korga ogHa rpynna napametpos N[ He moxeT yaoBneTBo-
puTb TpeboBaHVe BCero BbIMOMHAEMOro npolecca. [apameTtpbl perynatopa
PA-18 — PA-20 yctaHaBnuBatoTcs Takke, kak PA-06 — PA-08. MNepekntoveHe
MOXeT ObITb peann3oBaHo MMBo Yepes BXOAHbIE KNieMMbl, NGO aBToMaTye-
CKW, B 3aBMCYMOCTM OT CUrHamna paccorrnacosaHus. Ecnu BbibpaHo nepexnto-
YeHune Yepes BXOAHYHO KIeMMy, TO KnemmMe JoSmkHa ObiTb HasHadeHa yHKUMA
43«[Mepekntovatens napamerpos MNNO-ynpasneHus». Ecnu knemma B cocTo-
saHum «BblKJT», To BbIGnpaetcs rpynna 1 (¢ PA-06 n PA-08). Ecnn knemma B
cocTtosHun «BKJ», BoibupaeTcs rpynna 2 (PA-18 — PA-20). Ecnu BbibpaHo aB-
TOMaTM4ecKkoe nepekmnioyeHne, Koraa 3HayeHe OTKIMOHEHNS Mexay obpaTHoW
cessbto MO n ycraHoskow MU meHbLUe, Yem 3HaveHne PA-22, BbibupaeTcst
rpynna 1.

Korga 3HaueHue oTKIoHeHMs Mexay obpaTtHon cBsabto ML 1 HacTpolikon
MW Bbiwe, yem 3HayeHne PA-23, BoibupaeTcs rpynna 2. Korga oTknoHeHue
Haxogutca mexay PA-22 n PA-23, napameTtpbl MNMW-perynaropa npeacras-
nAT cobo NMHeNnHoe MHTEPNONMPOBaHHOE 3HaYeHWe ABYX rPynn 3HaYeHun
napaMeTpoB, Kak Mokas3aHo Ha pucyHke 6.21.

Mapametpel M0 A

Ipynna 1 napamerpos M0

'pynna 2 napamertpos M0

—_

PA-22 PA-23 Paccornacosarme M0

PucyHok 6.21 — NepekntoyeHue napamempos [T
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DyHKUMO- HasBaHue dyHKUMK [Ounana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMU 3Hau.

kon

PA-24 HauanbHoe 3HauyeHue M- 0.0 % ~ 100.0 % 0.0 % o
ynpaBneHus

PA-25 Bpewms 3agepxku HayanbHoro | 0.00 ¢ ~ 650.00 ¢ 0.00c o
3HayeHwus MYA- ynpasneHus

Mpw 3anycke M4 3anyckaeT MN-ynpaBneHve TonbKo Nocrne Toro, kak puk-
cupyeTcs onopHoe 3HayeHne (PA-24) B TeYeHne BpeMeHU, yCTaHOBIEHHOMO B
PA-25.

BbixogHas
yacToTa

PA-24 [-------7---===------

|

Bpewmsi

[ AR P ——

Bpewmsi coxpaHeHust
HavanbHoro
3HaveHus PA-25

[ELELYSLLE

PucyHok 6.22 — Bpemsi coxpaHeHUsi OropHO20 3HaYeHust

DyHKUMO- Ha3saHue dyHkummn [Ounana3oH Ha- 3aBoga. U3m.
HanbHbIA CTPOWKMN 3Hau.
kon
PA-26 MakcumarnbHoe OTKIoHeHne 0.0 % ~ 100.0 % 1.0 % [u]

Mexay ABYMS BbIxodamu
M a-perynsaTopa

B NPSIMOM HanpasfieHun
PA-27 MakcumanbHoe OTKIoHeHne 0.00 % ~ 100.00 % | 1.00 % o
Mexay ABYMS BbIXOAAMMN
MWA-perynatopa s o6paTHOM
HanpasneHu
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OTKIOHeHUs curHana obpaTHol CBA3W B NPSIMOM 1 0OpaTHOM HanpaeneHuu.
PA-26 n PA-27 cooTBETCTBYIOT MakCMmarnbHOMy abCOMNOTHOMY 3HaYEHUIO.

DyHKUMO- HassaHue dyHKkummn [Ounana3oH Ha- 3aBoga. U3m.
HanbHbIN CTPOWKMN 3Hau.
Kog
PA-28 Beibop pencreus ansa 00~ 11 00 8]
VHTerparnbHOi COCTaBnsto-
wew MWA-perynaTopa

MapameTp npeacTaBnsieT cobon ABy3HaYHOE YMCIO, rae:
EpvHnupl (nocnepHsas umdpa): Hactpoiika nHTerpaneHoro pasgeneHus.
Hecatn (nepeas undgppa): NoBeaeHvie UHTErpaTopa Npu HacbILEHUN.

WHTerpanbHoe pasaeneHve (eguHULbI)

0: OTKntoYeHo.

MHTerpanbHas coctasnstowas N Bcerga aktueHa, He3aBUCKYMO OT CO-
CTOSIHUSI BHELLHUX CUTHArOoB.

1: BkntoyeHo.

WHTerpaTop ocTaHaBnMBaeTCsl, €CrM akTUBMPOBaH MHOTOMYHKLMOHAI b
HbIN LMcpoBON BXxod ¢ pyHKUmen 38 (may3a MHTErpYPOBaHUST).

B atom cnyyae ML pabotaeT Tonbko Ha nponopumoHansHon (P) n and-
depeHumansHon (D) cocTaBnsoLLMX.

OcTaHOB MHTEerpaTopa Npu HacbILWEeHUM (OeCATKH)

0: MpoaonxaTtb MHTErpMpoBaHue.

WHTerpanbHasi cocTaBnsiowas nNpoaormkaeT HakannmeaThbCs, Aaxe ecrm
Bbixoa MV goctur makcumyma/MmHmMyma. MoxeTt npusecTu k 6onbLIoMy ne-
peperyympoBaHuio Nnocrne BbIXoAa 13 HachlLLEHNS.

1: OcTaHOBUTb UHTErPUPOBaHMe.

WHTerpaTop 3amopaxwusaeTcs, korga Bbixod PID gocturaet npegenbHOro
3HaveHus (Hanpumep, 0 'y unu mMakc. 4acToTbl).

YMeHbLUaeT nepeperynmpoBaHue v konebaHums.

DyHKUMO- HassaHue dyHKkummn [Ounana3oH Ha- 3aBoga. U3m.
HanbHbINA CTPOWKMN 3Hau.
kon
PA-29 MWAO-ynpaBneHue Bo Bpems 0: HeakTneHO 0 u]
ocTaHoBa 1: AKTvBHO

Mcnonbayetca ana npogormkeHus npouecca MNA-ynpasneHns B cOCTOs-
HWW OCTaHOBA.
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F'pynna Pb : MapameTpbl Ans cneumnanbHbIX NPUMEHEHUN

PyHKUMA HaCTOTbI Ka4aHUS MPUMEHSIETCS B MPUBOAHBIX CUCTEMAX, B KOTOPbIX
TpebytoTca pyHKLMM NepeMeLLleHnst U HamaTbiBaHWs. MNpuHLMN 3akniovaeTcs B
TOM, YTO BbIXxoaHas Yactota Y konebneTcsi BRepX U BHU3 OTHOCUTENBHO YCTaHOB-
JIEHHOM YacToThl. AMNIMTYda KavaHus yctaHasnmeaetcs B Pb-00 n Pb-01. Korga
Pb-01 yctaHosneH Ha 0, (OyHKUMS HEAKTUBHA.

BoixogHas

sactota () AMNIUTYA KaYaHHA
BepxHuil npegen "‘W/ A /LA
yacToTsl 1
KavaHus »Aw/ [ v |
YCTaHOBNEHHAR s H
acTore YacTota ckauka =AW " | Bpeus wapactasus .
" TPeYroneHOR BONHbI ] Bpews (1)
Huxsii npegen T T -
uactor | PasroHHa_} :1—’-: ]
KB4aHHA 1 Bpemn | ' LiKn YacToThl kavaHus ' &
Cuiin —— :I-EMBEPEME:HFE
sanycxa paMeAneHs
PucyHok 6.23 — Unnrocmpauus ¢hyHKYUU Yacmombl KaqyaHust
®DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3a- N3m.
HanbHbIN dyHKLMM BOQO.
Kop, 3Hau.
Pb-00 YcTaHoBKa 0: OTHOCUTENbHO OMopHOM YacToThl | 0 u]
pexuma yacToTbl | 1: OTHOCUTENBHO MaKCcUManbHo
KauaHus HacToTel

OTOT NapameTp Ucnonb3yeTcs Ars Bbibopa 6a30BoM YacTOThl KauaHus.

0: OTHOCUTENBbHO ONMOPHOM YacToThI (B 3aBMcumMocTy ot P0-06). AMnnu-
Ty[a KayaHusi 3aBUCUT OT OMOPHON YacTOThl U SIBMSIETCSH NEPEMEHHON.

1: OTHOCUTENBbHO MaKCUMarlbHOW YacToThl (MakcMMmaribHasi BbIXOOHas
yacrtota P0-14). AMnnuTyfa kayaHus SBNSeTCst MOCTOSHHOW.

®DyHKUMO- HasBaHwue chyHKUMMU [Ounana3oH Ha- 3aBoga. Uam.
HanbHbIA CTPOWKMN 3Hau.
Kkon
Pb-01 AmnnuTyga yactotbl kadaHust | 0.0 % ~ 100.0 % 0.0 % u]
Pb-02 AMMnMTYaa 4acToThbl ckavka 0.0 % ~ 50.0 % 0.0 % m]
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OTOT napameTp MCMonb3yeTcs Ans onpeaeneHns aMnnuTyabl KavyaHus u
amMnnUTyabl YacToThl Ckayka. YactoTa KayaHus orpaHuyeHa BEPXHUM U HUX-
HUM Npeaernom YacToThl.

*Ecnn Pb-00 = 0, To dhaktuveckass amnnutyga kavaHus AW sBnsieTcs
pe3ynbTaToOM Bbl4MCIIEHWS OMOPHOM YaCTOTbl, yMHOXEHHOW Ha Pb-01.

* Ecnn Pb-00 = 1, To daktnyeckas amnmutyaa kadanua AW asnsetcs pe
3yNbTAaTOM BbIYUCIIEHNS MaKCUMaNbHON YacTOTbl, YMHOXeHHON Ha Pb-00.
YacToTa ckayka = amnnuTyga kadanust AW x Pb-02 (amnnutyga 4acTtoTbl
ckadka).

» Ecnn Pb-00 = 0, TOo yactoTa ckayka siBnseTcs NepeMeHHON BEMNYNHON.

* Ecnm Pb-00 = 1, TO yacToTa ckayka SBnsieTCs NOCTOSIHHOW BENUYUHON.
YacToTa ckayka orpaHuyeHa BEPXHUM W HUXKHWM Npeaeriom YacToThl.

DyHKUMO- HasBaHue cyHKUMK [Ounana3oH Ha- 3aBoa. WUzm.
HanbHbIA CTPOWKMN 3Hau.
Koo

Pb-03 MpoaomKNTENBHOCTL LMKNa 0.0c~3000.0c 10.0¢c o
YacTOTbl KayaHus

Pb-04 KoadbdpuumeHT Bpemeru 0.1 % ~100.0 % 50 % u]
HapacTaHus TpeyronbHon
BOJMHbI

Pb-03 onpepenseT BpeMs MNOMHOM LMK YacTOTbl KaqyaHus.

Pb-04 3agaet npoueHT BpemeHn ot Pb-03.

* BpeMms HapacTaHus TpeyronbHow BomHbI = Pb-03 (UMK YacToThl Ka4aHus)
x Pb-04 (koadhhuLmMeHT BpeMeHN HapacTaHus TPEYronbHOM BOMHbI, €AVHULA: C).

* Bpems cnaga TpeyronbHoi BonHbl = Pb-03 (uukn yacToTbl kavaHns) x (1 —
Pb-04 KoacbdrumeHT BpemeHn HapacTaHus TpeyronbHOW BOSHbI, eAMHULA: C).

DyHKUMO- HasBaHue cyHKUMK [Ounana3oH Ha- 3aBoga. Usm.
HanbHbIN CTPOWKMN 3Hau.
Kog
Pb-05 YcTtaHoBneHHasn AnvHa 0m~65535m 1000 m [u}

Pb-06 Peseps -

Pb-07 KonuyecTso nMnyrnbcos Ha 0.1 ~6553.5 100.0 =
meTp
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WHdopmaums o anvHe cobupaetcsi LMpoBbIMM BXOOHBIMY KeMMaMm
(D). Pb-06 BbluncnsieTcsa nytem AeneHns KonmMyecTBa MMIMybCOB, COBPaHHbIX
knemmow S, Ha Pb-07 (konmMyecTBO UMMYNbCOB Ha METP).

Korga dpaktuyeckas anuHa Pb-06 npeBbilwaeT 3agaHHoe 3HadeHue B Pb-
05, BbIXOAHas Knemma ¢ COOTBETCTBYOLLEN (DYHKLMEN NEePEXOANT B COCTOSHME
«BKJ1». Onepauusi cbpoca paccTosiHUSi MOXKET BbIMOSHATLCS Yepe3 BXOOHYHO
Knemmy ¢ cpyHkumen 31. na nonyyeHns JONONHUTENBHOM UHAOPMaLMK CM.
onucanHue P5-00 — P5-03.

BxopaHas knemma ¢ cpyHkumen 30 ucnonbayeTcs Ans nogcyeTa MMy bCoB.

Ecnmn yactota nmnynbCOB CRMLLIKOM BbICOKA, HYXHO MCMOMb30BaTh UMMy fb-
cHble Bxoabl HDI (He noanepxvaeTcs B cepun NCI).

DyHKUMO- HasBaHue cyHKUMK [Ounana3oH Ha- 3aBoa. Usm.
HanbHbIN CTPOWKMN 3Hau.
Koq
Pb-08 YcTaHoBMNeHHOe 3HaveHne 1 ~ 65535 1000 o
cyeTymka
Pb-09 HasHayeHHoe 3HaveHne 1~ 65535 1000 o
cyeTymnka

CueTunk paboTaeT no curHanam, nocTynarwLLMM Ha KremMmy LndpoBOro
Bxopa (pyHkums 30).

Korpa 3HaveHve cyeTymka [OCTUraeT YCTaHOBMEHHOro 3HadeHus (Pb-08),
KreMMa BblXofa, KOTOPOW HasHayeHa PyHKUMSI «AOCTUTHYTO YCTaHOBIIEHHOE
3Ha4eHue cyeTumKay, nepexoamT B cocTosiHne «BKJT». 3aTem cueTumk npekpa-
LaeT cyeT. Korga 3HaveHune cyeTa AOCTUraeT Ha3HayeHHoro 3HaveHus (Pb-09),
KneMma BbIXo[a, KOTOPOW HasHayeHa (PYHKUMSI « AOCTUMHYTO Ha3HaYeHHOe 3Ha-
YeHune cyeTymKar, nepexoaut B coctosiHne «BKIl». 3atem cueTumk npogorka-
€T cynTaThb, Noka He ByJeT JOCTUMHYTO YCTaHOBIIEHHOE 3Ha4eHve cyeTa. Pb-09
[OJMKEH OblTb MeHbLUe unm paseH Pb-08.

Fpynna PC: cbyHKUuMn MHOroctyneH4yatoro pexuma m MK

MHorocTyneH4aTtbii peXxuMm UMeeT MHOXEeCTBO (yHKUMA. [loMnmo MHo-
rOCTyNeH4YaToro pexvma ynpabfieHUs CKOPOCTM, MOXHO MCMONb3oBaTh AJ1S
HaCTPOMKM UCTOYHMKA HanpshkeHus pasgenbHoro V/F n HacTponku MAO- npo-
uecca. Kpome Toro, MHOrocTyneH4aToe ynpaeneHMe MMeeT OTHOCWUTEIbHble
3HaYeHS.
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®yHKUMO- HassaHwue chyHkumMmn [Avnana3oH HacTPONKU 3aBog. | Mam.
HanbHbIW 3Hau.
Kon

PC-00 CkopocTb cTynenn 1 -100.0 % ~100.0 % (ot | 0.0 % o
MHOFOCTYMEHYaToro 3Ha4YeHnsa Makcumanb-
peskuma vnv MK HoW YacToTbl P0-14)

PC-01 CKOpOCTb CTyMNeHn 2 -100.0 % ~ 100.0 % (ot | 0.0 % u]
MHOFOCTYMEHYaToro 3HaYeHVst Makcumarb-
pexuma niv MK Hol YyacToTbl P0-14)

PC-02 CKopoCTb CTyneHn 3 -100.0 % ~ 100.0 % (ot | 0.0 % =
MHOFOCTYMeH4aToro 3HaYEHVst MakcuMarb-
pexuma nrv MK Hol YacToTbl P0-14)

PC-03 CkopocTb CTyneHn 4 - 100.0 % ~100.0 % (ot | 0.0 % o
MHOTOCTYMEHYaToro 3HaYEHVst MakcuMarb-
pexuma nrv MK Hol YacToTbl P0-14)

PC-04 CKopocCTb CTyneHn 5 - 100.0 % ~ 100.0 % (ot | 0.0 % o
MHOTOCTYMEHYaToro 3HaYEHVst MakcuMarb-
peskuma vnvt MK HoW YacTtoTbl P0-14)

PC-05 CKopocCTb CTyneHn 6 -100.0 % ~100.0 % (ot | 0.0 % o
MHOFOCTYMEeH4aToro 3Ha4YeHns Makcumanb-
peskuma vnvt MK HoW YacToTbl P0-14)

PC-06 CKopoCTb CTyneHn 7 -100.0 % ~ 100.0 % (ot | 0.0 % u]
MHOFOCTYMEHYaToro 3Ha4YeHnsa Makcumanb-
pexuma nrv MK Hol YacToTbl P0-14)

PC-07 CKopocCTb CTyrneHn 8 -100.0 % ~ 100.0 % (ot | 0.0 % u]
MHOFOCTYMEHYaToro 3HaYeHnsa Makcumarb-
pexuma nrv MK Hol YacToTbl P0-14)

PC-08 CKOpOCTb CTyneHn 9 -100.0 % ~ 100.0 % (ot | 0.0 % u]
MHOFOCTYMeH4aToro 3HaYEHVst MakcuMarb-
pexuma urv MK Hol YacToTbl P0-14)

PC-09 CkopocTb cTynenn 10 - 100.0 % ~ 100.0 % (ot | 0.0 % o
MHOrOCTyrMneH4yaToro 3Ha4YeHnAa Mmakcmmanb-
pesxuma nnvt MK HoW yacTtoTbl P0-14)

PC-10 CkopocTb cTynenn 11 -100.0 % ~100.0 % (ot | 0.0 % o
MHOTOCTYMEHYaToro 3HaYEHWst MakcuMarb-
pesxuma nnvt MK HoW YacTtoTbl P0-14)

PC-11 CkopocTb cTyneHn 12 - 100.0 % ~100.0 % (ot | 0.0 % o
MHOFOCTYMEHYaToro 3HaYeHnsa Makcumarb-
pexxuma vnv MK HoW yacToTbl P0-14)
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PC-12 CkopocTb cTynenn 13 -100.0 % ~ 100.0 % (ot | 0.0% o
MHOrOCTyneH4aroro 3Ha4YeHUAa Makcumarnb-
pexvma nunu MIK Hom YacToTbl PO-14)

PC-14 CkopocTb cTynenn 15 -100.0 % ~ 100.0 % (ot | 0.0% o
MHOFOCTYNEeHYaToro 3HaYeHNsa Makcumanb-
pexvma nunu MIK Hom YacToTbl PO-14)

PC-15 CKopoCTb CTyneHu 16 -100.0 % ~ 100.0 % (ot | 0.0 % o
MHOFOCTYNEeHYaToro 3HaYeHNsa Makcumanb-
pesxuma unu MK Hom YacToTbl P0O-14)

MHorocTyneHyaTtbil pexyM MOXeT UCMOSfIb30BaTLCA ANA HACTPOMKMN Ya-
CTOThI, pasgenbHoro Hanpshkenus V/F n npouecca MAO. MHorocTyneHuyaToe
ynpaBrieHve npeaocTaBnseT OTHOCUTENbHblE BEMNWYMHbI B AManasoHe OT
- 100,0 % po + 100,0 %. Mexgy CTyneHsMU MOXHO NepeknodaTbCcsa npu no-
MOLLM PasfMyHbIX KOMOUHaUMIA LMpoBbIX kremm. MNoapobHee cM. onvcaHne
rpynnel P6.

DyHKUMO- HasBaHue dyHkumn [nana3oH HacTpoW- 3aeogp. Uzm.
HanbHbIN Ku 3Hau.
Kkon
PC-16 PexvM oKoHYaHus Lmkna 0: BbInonHeHne 0 8]
MK OZHOTO LmKria paboTbl
1 OCTaHOB

1: BoinonHexve
0[HOro UmKna paboTbl
1 NPOAOIKEHNE
paboTbl Ha nocnegHen
CKopoCTH

2: HenpepbiBHas
LmknnyHas pabota

MJIK MoXeT 6bITb NMMBO MCTOYHMKOM YaCTOThl, NIMO0 UCTOYHMKOM Hanpshxe-
Hus, pasgenbHoro V/F. Korga B Ka4yecTBe UCTOYHMKA 4acTOThbl MCMOMb3yeTcs
npocTton MNJ1K, To nonoxuTernbHble v oTpyLaTenbHble 3Ha4eHWs NapamMeTpoB
ot PC-00 go PC-15 onpepensoT HampasneHve ABWxkeHus. Ecnn 3HaveHns
napamMmeTtpa oTpuuaTenbHble, 3TO 03Havaert, yto 1Y paboraeT B obpaTHOM Ha-
npaeneHun.

®DyHKUMO- HassaHue dyHkummn [Ouana3oH HacTpouku | 3asoa. U3m.
HanbHbIA 3Hau.
Koa
PC-17 Hencteume MK npn 0~3 0 u]

OTKITHO4YEHUN NUTaHUA
nnn octaHose
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MapameTp onpeaenser, COXpaHSEeT N YacTOTHbIN NpeobpasoBaTenb AaH-
Hble O TeKyLleM dTane v Yactote pabotbl BcTpoeHHoro MJ1K npu:

* ABapUNHOM OTKITIOMEHUUN MUTAHNS;

* LLiItaTHOM OCTaHOBKeE.

0: Be3 3anoM1MHaHuA

MJIK Bcerga 3anyckaeTcs ¢ Hayana nporpammbl (1-s1 CTyneHb, YacTtoTa no
YMOYaHWI0).

1: 3anomMuHaHWe TONbLKO NPU aBapUNHOM OTKITHOYEHUU

Mocne BoccTaHoBneHus nutanus MNJ1K npogomkaet paboTy ¢ npepBaHHOro
aTana. MNpu wraTHOM 3anycke — cbpoc k Hayany nporpammbl.

2: 3anoMMHaHWe TONbKO NpU LITaTHOM OCTaHOBKe

Mpwu pyyHom 3anycke MJTIK Bo3o6HoBnsieT paboTy ¢ nocrneaHero atana. Mpu
aBapuUHOM OTKMKYeHU — cbpoc.

3: NMonHoe 3anoMuHaHue

MIK coxpaHsieT cocTosiHMe B Nto6oM cryyae (M Npu OTKIMIOYEHUN NMUTaHUS,
1 Npu OCTaHOBKE).

®DyHKUMO- HassaHue dyHkummn [Ouana3oH HacTpowku | 3asoa. U3m.
HanbHbIN 3Hau.
kon
PC-18 Bpewmsi BbInonHeHWs 0.0 ~ 6500.0 ¢ (unmn 0.0c(w) | o
ctynenn 1 (MNMK) 4, B 3aBUCUMOCTU OT
3HaveHus PC-50)
PC-19 BapwuaHT BpemeHu pas- 0~3 0 u]
roHa/ 3ameanexus ans
ctynenn 1 (MNK)
PC-20 Bpewmsi BbInonHeHWs 0.0~ 6500.0 ¢ (nnn 0.0c() | o
ctynenn 2 (MNNK) 4, B 3aBUCMMOCTU OT
3HayeHns PC-50)
PC-21 BapuaHT BpemeHu pas- 0~3 0 u]
roHa/ 3ameanexus ans
ctynenn 2 (MNNK)
PC-22 Bpewmsi BbinonHeHnst 0.0 ~ 6500.0 ¢ (unmn 00c(u) | o
ctynenn 3 (MJK) Y, B 3aBMCUMMOCTU OT
3HaveHnsa PC-50)
PC-23 BapwuaHT BpemeHu pas- 0~3 0 u]
roHa/ 3amennexus ans
ctynenn 3 (MNNK)
PC-24 Bpewmsi BbInonHeHWs 0.0~ 6500.0 ¢ (unn 0.0c() | o
ctynenn 4 (MNIK) 4, B 3aBUCVMOCTU OT
3HaveHus PC-50)
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PC-25 BapuaHT BpemeHu pas- 0~3 0 o
roHa/ 3amegneHus ans
ctynenn 4 (MNNK)
PC-26 Bpewms BbInonHeHMs 0.0 ~ 6500.0 ¢ (unwn 0.0c() | o
ctynenn 5 (MNNK) 4, B 3aBMCMOCTM OT
3HaveHns PC-50)
PC-27 BapuaHT BpemeHnn pas- 0~3 0 u]
roHa/ 3amegneHus ans
ctynenn 5 (MNNK)
PC-28 Bpewmsi BbInonHeHns 0.0 ~ 6500.0 ¢ (unn 00c() | o
ctynenn 6 (MNNK) 4, B 3aBMCMOCTMN OT
3HauveHus PC-50)
PC-29 BapuaHT BpemeHu pas- 0~3 0 o
roHa/ 3amepneHus ans
ctynenn 6 (MNNK)
PC-30 Bpewmsi BbiNonHeH1s 0.0 ~ 6500.0 ¢ (unwn 00c(u) | o
ctynenn 7 (MNNK) 4, B 3aBMCVMOCTM OT
3HaveHns PC-50)
PC-31 BapuaHT BpemeHu pas- 0~3 0 o
roHa/ 3amepgneHus ans
ctynenn 7 (MNNK)
PC-32 Bpewmsi BbInonHeHns 0.0 ~ 6500.0 ¢ (unu 00c(u) | o
ctynenn 8 (MNK) 4, B 3aBMCMMOCTM OT
3HaveHus PC-50)
PC-33 BapwuaHT BpemeHu pas- 0~3 0 u]
roHa/ 3amegneHus ans
ctynenu 8 (MNK)
PC-34 Bpewmsi BbINonHeHust 0.0 ~ 6500.0 ¢ (unwn 00c() | o
ctynenn 9 (MNNK) 4, B 3aBMCMOCTMN OT
3HadveHus PC-50)
PC-35 BapuaHT BpemeHu pas- 0~3 0 o
roHa/ 3amepgneHus ans
ctynexn 9 (MJIK)
PC-36 Bpewmsi BbinonHeHus 0.0 ~ 6500.0 ¢ (unwn 00c() | o
ctynenn 10 (MJIK) Y, B 3aBMCVMOCTM OT
3HaveHns PC-50)
PC-37 BapuaHT BpemeHu pas- 0~3 0 o
roHa/ 3amegneHus ans
ctynenn 10 (MJIK)
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PC-38 Bpewmsi BbINonHeHus 0.0 ~ 6500.0 ¢ (unwn 0.0 c (u)
ctynenn 11 (MIK) Y, B 3aBMCVMOCTM OT
3HayeHus PC-50)
PC-39 BapwuaHT BpemeHu pas- 0~3 0
roHa/ 3amennexus ans
crynenun 11 (MNIK)
PC-40 Bpewmsi BbInonHeHnst 0.0 ~ 6500.0 ¢ (unmn 0.0c(v)
ctynenn 12 (MNK) 4, B 3aBMCMOCTM OT
3HayeHus PC-50)
PC-41 BapuaHT BpemeHu pas- 0~3 0
roHa/ 3amepgneHus ans
ctynenn 12 (MIK)
PC-42 Bpewmsi BbINonHeHust 0.0 ~ 6500.0 ¢ (unmn 0.0 ¢ (u)
ctynenu 13 (MIK) Y, B 3aBMCUMOCTM OT
3HadveHnsa PC-50)
PC-43 BapwuaHT BpemeHu pas- 0~3 0
roHa/ 3amennexus ans
crynenu 13 (MIK)
PC-44 Bpewmsi BbInonHeHms 0.0 ~ 6500.0 ¢ (unwn 0.0 ¢ (u)
ctynenu 14 (MIK) Y, B 3aBMCVMOCTM OT
3HayeHus PC-50)
PC-45 BapwuaHT BpemeHu pas- 0~3 0
roHa/ 3amepneHus ans
ctynenu 14 (MNIK)
PC-46 Bpewmsi BbInonHeHnst 0.0 ~ 6500.0 ¢ (unmn 0.0c(v)
ctynenn 15 (MNK) 4, B 3aBMCMOCTM OT
3HaveHus PC-50)
PC-47 BapuaHT BpemeHu pas- 0~3 0
roHa/ 3amegneHus ans
ctynenn 15 (MIK)
PC-48 Bpewmsi BbINonHeHust 0.0 ~ 6500.0 ¢ (unmn 0.0 ¢ (u)
ctynenu 16 (MIK) Y, B 3aBMCVMOCTM OT
3HadveHnsa PC-50)
PC-49 BapwuaHT BpemeHu pas- 0~3 0
roHa/ 3amennexus ans
ctynexu 16 (MNK)
PC-50 EavHuubl namepeHns 0: cekyHab! 0
BPEMEHM BbINOMHEHNS 1: vacel
cTyneHemn
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®DyHKUMO- HasBaHue cyHkumMn Ounana- 3aBsog. Uam.
HanbHbIN 30H Ha- 3Hau.
Kon cTpon-
Ky
PC-51 BbiGop npuoprTeTa MHOroCTyneH4aToun 0~1 1 o
cKopocTh

0: MHorocTyneH4aTasi CKOPOCTb HEe UMeeT npuopuUTeTa — Yy4UThbIBAETCS
TOMbKO €CNU Apyrne UcTouHukn (Hanpumep, Al, PID) HeakTVBHbI.
1: MHorocTyneH4aTas CKOpPOCTb UMeeT NPUOPUTET — MPU aKTUBaLWN

X0Tsl Bbl OQHOTO BXOZA MHOTMOCTYMEHYaToN CKOPOCTU UMHOPUPYHOTCS Apyme
UCTOYHVKW 3a4aHs1 YacTOThI.

®DyHKUMO- HasBanue dyHKkummn Ounana- 3aBog. Usm.
HanbHbIN 30H Ha- 3Hau.
Koo CTPOMKMN
PC-52 BbiGop BpemeHu pasroHa/zamennerus | 0~ 3 0 o
A5l MHOTOCTYNeH4aTol CKopocTyh

0: Bpemsi pasroHa/3amegnenus 1
1: Bpems pasroHa/aamegnenns 2
2: Bpems pasroHa/zameanennsi 3
3: Bpewmsi pa3roHa/3ameaneHusi 4

®DyHKUMO- HasBaHue dyHKLMM OuanasoH | 3aBog. Usm.
HanbHbIA HacTpou- 3Hau.
Koa Kun
PC-53 Bbi6op eanHuy n3amepexns ans 0~1 0 o
MHOrocTyneH4aTtbIx ckopocter (PC-
00-PC-15)

Onpe,qenﬂeT, B KaKnx eaMHMLUax 3adaroTcA 3HavYeHna 4acTtoT Arnsd MHOIoCTy-
neH4aTbIX CKOpOCTeI7IZ

0: OTHoCUTenbHbIe 3Ha4YeHUsA (% OT MakcManbHoN YacToTel PO-14) —
Hanpumep, npu PO-14 =50 My, PC-00 = 50 % — 25 'y,
1: A6contoTHble 3HaveHus (') — Hanpumep, PC-00 =25.00 (25 Mu).
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®yHkumo- | HasBaHue [nana3oH HaCTPOWKMu 3aBeog. | Mam.

HanbHbI | yHKUMM 3Hau.
kon
PC-55 Wctounmka | O: MocTosiHHOE 3HaYeHve B napame- 0 0
3agaHva Tpe PC-00
CKOpOCTU 1. Al
ctynenn 0 2: Peseps

3: BblCOKOYACTOTHBI UMNYNbCHbIN
Bxog HDI5 (ans mogenei ot 18.5 kBT)
4: NMNO-ynpaBnexne

5: KHonkv naHenu ynpasneHus (no-
TEHLMOMETP) Unu LMppoBbIE KNEMMbI
«BBepx» unu «Brua» (P0-11)

[Mo3BonsieT ycTaHOBUTb UCTOYHMK 3afaHmns ckopoctuanst PC-00 (6a3osas
MHOrOCTyrneH4aTasi CKopocTb), obecrneunBasi rMOKOCTb MpU NepeknoyeHnn
MeXay pexumamu yrpaBreHust.

Mpynna PD: YnpaBneHue KpyTALMM MOMEHTOM

YnpaBrneHne MOMEHTOM AOCTYMHO TOMbKO B BEKTOPHOM pexumMe ynpasre-
Husa (P0-03 = 2). B 3TOM pexvime BbIXOJHOW MOMEHT ABuUratens perynmpyetcs
B COOTBETCTBUW C 3a@HHBIM MOMEHTOM (a He YacTOTOW).

[na aktTmBaummn ynpasneHns MOMEHTOM HeOBX0ANMO:

* Ycranosutb PD-10 = 1, urm

* HazHauutb MHOrodyHKUMoHansHomy D-Bxogy dyHKumto 44 (nepekntode-
HUE CKOPOCTb/MOMEHT).

3anpeT ynpaBneHnss MOMEHTOM (HanpvMep, Ans aBapuiHbIX CUTyauuit)
peammayetcs Yyepes doyHkumto 32 Ha D-Bxoge. [Npu aktuBaumm aton yHKUMK
npeobpasoBaTternb NePEXOAUT B PEXNM YNpPaBMeHUsi CKOPOCTbHO.

1. NcToYHUKM 3aJaHNA MOMeEHTa:

PD-00: Lindposas ycraska momeHTa (B % ot PD-01).
PD-01: MakcvumanbHbin MoMeHT (100 % Lukarnbt).
Ananorosbii Bxog (Al): 100 % curHana = 3HayeHne PD-01.

2. OrpaHuy4yeHMe CKOPOCTH:

* Undposas ycraHoBka: PD-03 (npsimoe BpalleHne), PD-04 (o6paTHoe
BpaLleHune).

* Yepes yactoTHble orpaHnyeHus: P0-15 (BepxHuii npeaen), PO-16 (Hux-
Hu npegen), PO-17 (npegycTaHoBNeHHas YacToTa).

Mpumep:

* PD-01 =50 H-m, PD-00 = 80 % — 3agaHHbIi MOMEHT = 40 H-m.

* PD-03 = 30 'y — gBuratenb He NPEBbICUT 3Ty CKOPOCTb Aaxe Nnpu n3bbl-
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TOYHOM MOMEHTE.

3. HanpaBnenue momeHTa
HanpaBneHne MOMeHTa 3aBUCUT OT:

1. KomaHab! BpalleHus (Bnepesn/peBepc).
2. 3HakKa 3aJaHHOIo MOMEHTa.

Tabnuua 6.12 — OnpeeneHve HanpaBneHNst MOMeHTa

KomaHnpa 3HauyeHue MOMeHTa HanpaBneHue momeHTa
Bnepen >0 Mpsamoe
Bnepen <0 O6paTHoe
Hasan >0 Mpsimoe
Hasan <0 O6paTHoe

4. MNepekntoyeHne Mexay CKOPOCTHbIM U MOMEHTHbLIM pexXuMamm

Ecnun D-Bxony HasHadeHa yHKUmMsA 44, TO:

AKTUBHOE COCTOsIHME BXopa: pexum onpegensietcsi nieepcuen PD-10
(ecrnm PD-10 = 1 — ckopocCTb, 1 Ha060pOT).

HeakTBHOe cocTosiHMe: peXxumMm cooTBeTCTBYeT 3Ha4yeHuto PD-10.

Mpumep: PD-10 = 1 (ynpaBneHve no momMeHTy), DI-44 = 1 — nepekntoye-
HVEe B CKOPOCTHOW PEXUM.

HWS OMOPHOTO
CUrHana B pexu-
Me ynpaeneHus
M0 MOMEHTY

Tpe PD-01

1: AHanorosbii Bxoa Al

2: PesepB

3: MNpoTokon cBsA3n

ModBUS RTU

4: BbICOKOYaCTOTHbIN
MMnynbcHbI Bxod HDIS (ans
mogenen ot 18.5 kBT)

®DyHKUMO- HasBaHue [vana3oH HacTporkun 3aBogp. Uam.
HanbHbIA yHKUMM 3Hau.
kon
PD-00 Wctounuk 3aga- | 0: Lindpposoii curHan B napame- | 0 ]

[lns 3agaHnsa onopHoro curHana KpyTALLEero MOMeHTa eCTb HECKOJTbKO CIMo-

OMOPHbIV CUrHan

co6oB.
®DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBogp. Usm.
HarnbHbIN OyHKLMM 3Hau.
kon
PD-01 Linchbposont -200.0 % ~ 200.0 % 150 % o
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KpyTsLwmin MOMeHT 3agaeTcst OTHoCUTeNbHbIM 3HaveHreM, 100 % cooTBert-
CTBYET HOMUHAMNbHOMY KpyTsLeMy MoMeHTy MY.

®DyHKUMO- HasBaHue dyHKLUMMK [Ouana3oH HacTpoku | 3asoa. U3m.
HanbHbIA 3Hau.
KoA
PD-03 MpepenbHas yactotagna | 0.00 'y ~ PO-14 50.00My | o

NPsIMOro BpaLLeHwst
B PeXVMe yrnpaBneHus no
MOMEHTY

PD-04 MpepenbHas yactotagna | 0,00 'y ~ PO-14 50.00My | o
o6paTHOro BpalleHusi B
pexvme ynpasneHusi no
MOMEHTY

Wcnonb3yeTcst Ans orpaHUyeHnsl CKOPOCTU B PeXvMe YrpaBreHust Kpy-
TAWMM MOMEHTOM. Ecnu KpyTsILMiA MOMEHT Harpysk MeHblle BbIXOAHOMO
KpYTALLEro MOMeHTa 3MeKTpoABUraTensi, CKOpoCTb afekTpoasuratens 6yaer
npoJomkaTb pacTu; YTobbl NPeoTBPaTUTL aBapUK, HyXKHO OTPaHUYUTL MaKCU-
MaribHYH0 CKOPOCTb 3MeKTpoaBUraTerns.

®DyHKUMO- HasBaHue dyHKUMK [vana3soH HacTpoi- | 3aBoa. Usm.
HanbHbIN Ku 3Hau.
koo
PD-06 Bpems dunbtpauumn 0.00c~10.00¢c 0.00c o
KOMaHAb! ynpasrieHnst no
MOMEHTY

MapameTp onpeaenseT creneHb CraXxuBaHWs cUrHana 3afiaHvst MOMeHTa Anst:

- YMeHbLUEHNSI Pe3KUX M3MEHEHMI MOMEHTa (PbIBKOB) Mpy CKaykoobpas-
HOM M3MEHEHUN BXOAHOTO CMrHana.

- MNoBblLWeHUs NNaBHOCTM paboTbl CUCTEMbI (OCOBEHHO KPUTUYHO AJ1s Mpe-
LIM3NOHHbIX MEXaHU3MOB).

Yem Gonblle 3HayeHne PD-06, Tem nnaBHee M3MEHeHWE MOMEHTa, HO
MeaneHHee peakums Ha U3MeHeHue BXOAHOro curHana.

DyHKUMO- HasBaHue cyHKUMHK [vana3oH HacTpou- 3aBog. U3m.
HanbHbIN Ku 3Hau.
KoA
PD-07 Bpewms pasrona B pexxume | 0.00 c~ 1000.00 ¢ 10.00¢c o
yNpaBreHnsi N0 MOMEHTY
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PD-08 Bpemsi 3ameanenvs B 0.00 ¢~ 1000.00 ¢ 10.00 ¢ o
pexume ynpasrneHus no
MOMEHTY

B pexvme ynpaBneHus no MOMEHTY KPYTSALLMIA MOMEHT 3reKTpoaBurate-
N1 U MOMEHT Harpy3ku onpenenstoT CKOPOCTb 3NeKTPOABUraTens n CKOPoCTb
N3MEHEHUA Harpyskuy, noa3ToMy CKOPOCTb 3neKTpoaBuratesna Moxert 6bICTp0
MEHATbCA, YTO NPUBOAUT K CITULLKOM BonbLnm Konebanuam CUCTEMbI, MEXaAHWN-
Yeckum B1bpaumam 1 T. 4. [ina cHkeHns konebaHui MOXHO OTperynmpoBaTtb
bonee nnaBHOE HapacTaHWe CKOPOCTW AreKTpoABWUraTtens, yBenuyvMB BpeMsi
pasroHa 1 3amefJieHus.

OpHako B pexume ynpasrieHusi Mo MOMEHTY BpeMsi 3aMefieHns Heobxo-
avmo yctaHouTb Ha 0,00 ¢, korga TpebyeTcst ObICTPbIN OTKMNK MOMeHTa. Ha-
npumep, Ans ABYX 3NEKTpoABUraTenei, nepeMeLLatolLx OaHy 1 Ty e Harpys-
Ky, ycTaHoBWTb Ans MY BeayLLero anekrpoaBuratens — pexuM ynpasreHnst no
ckopocTu, anst Beaomoro MY pexum ynpaeneHns no MOMeHTy. [pu n3ameHeHn
KPYTSILLEro MOMEHTa BeAyLLUero afnekTpoaBuratenst KpyTawmiA MOMEHT BeAO-
MOrO 3MeKTpOABUraTens AOMKEH CMHXPOHHO NOACTpanBaThCs K BeayLuemy. B
3TOM CrlyYae HyXHO YCTaHOBUTb Bpems pasroHa un 3ameanexums 0,00 c.

®DyHKUMO- HasBaHue J[inana3oH HaCTPOWKMK 3aBog. Uzm.
HamnbHbINA pyHKLMM 3Hau.
kon
PD-10 BbiGop pexuma | 0: ynpasrieHue no ckopocTtu 0 |
ynpasneHusino | 1: ynpasrieHne rno MOMeHTy
ckopocTu/no
MOMEHTY

[nsa Bbibopa pexxuma ynpasnexus MY ecTb ABa BapnaHTa: ynpasrneHme rno
CKOpPOCTU UMK yrpaBrieHne no MOMEHTY .

I'pynna PE: MapameTpbl kpuBoun Al

MapameTpbl rpynnbl PE No3BONSAOT HACTPOUTb HEMMHENHYIO 3aBUCUMOCTb
Mexdy BXOAHbIM aHaroroBbiM CUTHaNOM (HanpshkeHWe/ToK) 1 ero umpoBbIM
npeacTaeneHvemM B cucteme. JocTynHbl 2 He3aBucUMble kpuBble (Curve 1 1
Curve 2), kaxgas ¢ TpemMsl NIMHEAHbIMU CerMeHTaMu.

DyYHKUMO- HaszBaHue dyHkumMn [Ouana3oH HacTpon- | 3aBoga. U3am.
HanbHbIN K1 3Hau.
Kog

Onsa kpusomn 1:
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PE-00 MwuHumansHoe BxogHoe -10.00 B ~ PE-02 0.00B
HanpsbkeHve

PE-01 3HaueHne, CoOTBETCTBYIO- -100.0 % ~ 100.0 % 0.0%
wee PE-00

PE-02 HanpsixeHne 1-i Toukmn PE-00 ~ PE-04 3.00B
narioma

PE-03 3HayeHue B 1-1 Touke -100.0 % ~ 100.0 % 30.0%
narioma

PE-04 HanpsixeHne 2-4 Toukmn PE-02 ~ PE-06 6.00B
naroma

PE-05 3HaueHue B 2-11 Touke -100.0 % ~ 100.0 % 60.0 %
nrioma

PE-06 MakcumansHoe BxogHoe PE-04 ~10.00B 10.00B
HanpsbkeHve

PE-07 3HaueHWe, CoOTBETCTBYIO- -100.0 % ~ 100.0 % 100.0 %
wee PE-06

Onsa kpuBoM 2:

PE-08 MwuHuUManbsHoe BxogHoe -10.00 B ~ PE-10 0.00B
HanpsbkeHne

PE-09 3HaueHne, CoOTBETCTBYIO- -100.0 % ~ 100.0 % 0.0 %
wee PE-08

PE-10 HanpsixeHne 1-i Toukmn PE-08 ~ PE-12 3.00B
narioma

PE-11 3HaueHue B 1-1 Touke -100.0 % ~ 100.0 % 30.0%
naroma

PE-12 HanpsixeHnne 2-1 Toukmn PE-10 ~ PE-14 6.00B
narioma

PE-13 3HaueHue B 2-11 Touke -100.0 % ~ 100.0 % 60.0 %
narnomMa

PE-14 MakcumanbsHoe BxogHoe PE-12~10.00B 10.00B
HanpsbkeHne

PE-15 3HaueHne, COOTBETCTBYIO- -100.0 % ~ 100.0 % 100.0 %
wee PE-14

[ns Tokosoro Bxoda (4-20 mA): 1 mA =0.5 B.
Mpw BbIXOAE 3a AMana3oH MCMONb3yeTCs rPaHNYHOe 3HaYeHNe.
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®DyHKUMO- HasBaHue dyHkumn [Ouana3oH Ha- 3a- Uam.
HanbHbIN CTpPOWKMU BoA.
Kop, 3Hau.

PE-24 LieHTp 30HbI HevyBcTBUTENBHO- | -100.0 % ~100.0% [ 0.0% | o
cTn (Toyka dmkcaumm)

PE-25 LLnpwuHa 3oHbI HevyscTBMTENL- | 0.0 % ~ 100.0 % 05% | o
HOCTU

MapameTpbl peanuayoT nogaBneHue konebaHuii aHanoroBoro curHana Ha
Bxoge Al, hrkcupys 3Ha4YeHve B 3aJaHHO 30He AJ1st yCTpaHeHus konebaHuii.

Hanpumep, ecnv ycTaHOBUTb 3HaYEHUS:

PE-24 =50.0 % (LeHTp 30HbI),

PE-25=1.0 % (Wwu1puHa 30HbI),

Torpa 3oHa ukcaumn: 49.5 % ~ 50.5 %.

JTo6oe 3HaueHne B 3TOM AnanasoHe byaeT 3ameHeHo Ha 50.0 %.

Fpynna B6: MapameTpbl pexxuma cHa

DyHKUMO- HasBanue cdyHKumMn [nana3oH HaCcTPOWKK 3a- Wam.
HanbHbIN BoA.
Kop, 3Hau.
B6-00 BbiGop pexuma cHa 0~3 0 o

0: OTknoYeH

DyHKUMS rMbepHaLMm HeaKTVBHa.

1: YnpaBneHue 4yepes uucpoBomn Bxon

AkTuBauusi/geakTuBaLuus 4epe3 MHOroyHKUMOHanbHbI D-TepmuHan
(dyHKUMA 53 HazHavaeTCs OTAEMBHO).

2: Mo N O-ycTaBKe 1 0GpaTHOW CBA3M

'mBepHaums npy marnom oTtknoHeHun MWL (Hanpumep, Ans cuctem noa-
OepXaHusi AaBneHus).

3: Mo pa6oueit yacToTe

[Mepexon B pexvm nNpu CHMXEHUN YacToThbl Huxe B6-01.

®DyHKUMO- HasBahue dyHkumMn [OuanasoH 3aBog. Usm.
HanbHbIN HaCTPOMWKKN 3Hau.
Kon

B6-01 YacrtoTta nepexopaa B pexum cHa | 0.00 'y~ PO-14 | 0.00 'y [u}
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Mpun B6-00 = 3: npeobpasoBaTenb NepexoauT B PEXXUM CHa, ECIU BbIXOA-
Has YacTtoTta < B6-01.

®DyHKUMO- HasBaHue dyHkumn [Anana3oH Ha- 3aBog. | Mam.
HanbHbIA CTPOMKKN 3Hau.
kon
B6-02 3apepxka npu nepexone B 0.0c~3600.0c 20.0c u]
pexum cHa

Bpems oxvaaHus nepes nepexonoM B peXuM nocre BblNMOMHEHNS YCNOBUI
(nckntoYaeT noxHble cpabaTbiBaHus).

®DyHKUMO- HasBaHue dyHKUMM [Ouana3oH Ha- 3aeogp. U3m.
HanbHbIA CTPOWKM 3Hau.
Kog
B6-03 'ncTepesnc npobyxaeHns 0.0 % ~ 100.0 % 10.0 % o

Mpu B6-00 = 2 (NNA):
MpoBy>kaeHne npu OTKNOHEHUN yCcTaBku/obpaTHoN cBsian > B6-03.

Mpn B6-00 = 3 (vactoTa):
Mpoby>kaeHWe Npu NpPeBbILLEHUN YaCTOTOW 3HAYEHNS:
Yacrota npobyxaenus = B6-01 + B6-03 (B ).

DyHKUMO- HazBaHue cyHkumMn [Ounana3oH Ha- 3asoga. Usam.
HanbHbIN CTPONKMN 3Hau.
Kog
B6-04 Bagepxka npv npobyxaeHnn | 0.0 ¢ ~ 3600.0 ¢ 0.5¢c o

3alumTa oT YacTbIX NEPEKITHUEHUI PEXVMOB NPY KoneBaHusX Harpy3Ku.

®DyHKUMO- HaszBaHue dyHKUmMH Ounana3oH Ha- 3aBsog. Usm.
HanbHbIN CTPOMNKMU 3Hau.
Kog

B6-05 MpononxeHne paboTbl B 0: NNA-perynsa- 0 u]
pexvmMe cHa TOp npofosxaeT
paboty (nogaepxu-
BaeT MVHUManbHoe
ynpaeneHve)

1: ®rkcmpoBaHHasn
YacrtoTa (B6-01)
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Ipynna UO: MoHuUTOpPUHT cobbiTui MY

DYHK- HasBa- [inana3oH HaCTPOWKMN 3a- U3m.
umo- Hue BOA.
Hanb- dyHKLMM 3Hau.
HbIW Kopg,
U0-00 Mocnen- 00 HeT owmbok - .
Hee Err01 Meperpy3ka cunosoro moayns M4
3achukeu- Err04 Meperpy3ka no Toky npu pasroHe
poBaHHoe Err05 Meperpy3ka no Toky
npv 3amensieHn
cobertve Err06 Meperpy3ka no Toky
Ha NOCTOSIHHOM CKOPOCTYU
Uo-01 | Mpeano- | g g |_|ep6HaI'Ip$I)K2HVIe npu pasrotHe ) °
CNenHee | Err0g MepeHanpsikeHe Npy 3aMeaneHnm
3aduKke- | Err10 Mepenanpsikene
POBaHHOE | Ha MOCTOSAHHOW CKOPOCTU
cobbitve | Err12 MoHwkeHHoe HanpsixeHne Ha 3MT
Err13 lMeperpy3ka M4
U0-02 Mepsoe Err14 Meperpyska 3 - .
u BTopoe | Err15 Meperpes M4
coBbTve Err17 Owubka navepeHus Toka
B NcTopUM Err20 K3 Ha 3emnio
Err23 O6pbiB thasbl Ha Bxoae
Err24 O6pbiB dasbl Ha Bbixode
Err25 Owmnbka EEPROM
Err27 Owunbka Modbus RTU
Err28 BHeluHsIst HencnpaBHOCTb
Err29 lNpeBbilueHne OTKIOHEHUSI CKOPOCTH
Err30 Monb3oBaTtenbckas owmnbka 1
Err31 Monb3oBaTenbckas owmnbka 2
Err32 MNoteps MWA-o6paTHOM cBSA3N
Err33 OrpaHuueHve Toka
Err34 XonocTon xon
Err35 MponagaHue nutaHms
Err37 Owwmbka coxpaHeHusi napameTpoB
Err39 [locTurHyTo Bpems
HenpepbIBHOW paboTbl
Err40 JocTurHyTO cymmapHoe Bpemsi paboTbl
Err46 lNMoTeps cBsi3n B master-slave
pexuve
[aHHble nocnegHero 3aYMKCUPOBAHHOIO COOLITUSA:
®PyHKUMO- HazBaHue dyHkumMm En. Uam.
HanbHbIK KOA U3M.
U0-03 YacToTa npu nocrnegHem cobbITum 0.01Ty
Uo0-04 Tok npu nocnegHem cobbITum 0.01A
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U0-05 Hanpsixenue wuHel DC 0.1B .

U0-06 CocTosiHMe BXOOHbIX TEPMUHANOB — .

uUo0-07 CocCTOsIHVE BbIXOOHbBIX TEPMUHANOB — .

U0-08 Cratyc N4 npu nocnenHem cobbITin — °

U0-09 Bpemsi paboTbl A0 COBbITHS (C MOMEHTa MVH .
BKITIOYEHNST)

Uo-10 Bpems paboTbl A0 cOBbITUS (C MOMEHTa nycka) | MuH .

HaHHble npegnocnegHero 3aUKCMPOBaHHOTO COGLITUSA:

DyHKUMO- HassaHnwue chyHkuMM En. WUam.
HanbHbIN KOA n3m.
U0-13 YactoTa npu npegnocnegHem cobbiTum 0.01Ty | e
Uo-14 Tok npu npegnocrnenHem cobbiTum 0.01A .
Uo-15 Hanpsixenne wuHsl DC 0.1B .
U0-16 CocTosiHMe BXOOHbIX TEPMUHANOB — °
uo-17 CocCTosiHMe BbIXOOHbIX TEPMUHANOB — °
U0-18 Cratyc MY npu npegnocnenHem cobbimm — .
U0-19 Bpems paboTbl 0 cOBbITVSA (C MOMEHTa MUH .
BKITHOYEHNS)
U0-20 Bpemsi paboTbl A0 COBbITWSI (C MOMEHTa fycka) | MuH .
[aHHble NnepBbIX ABYX COOLITUI B UCTOPUM:
®PyHKUMO- HasBaHue cdyHkUMK Ea. Uam.
HanbHbI KOA, u3Mm.
U0-23 YacToTa npu nepBomM/BTOPOM COObITUM 0.01Ty | e
U0-24 Tok Npv NepBOM/BTOPOM COBLITUM 0.01A .
U0-25 HanpsixeHue wuHbl DC 0.1B .
U0-26 CocCTosIHME BXOAHbIX TEPMUHANOB — °
uo-27 CocTosiHME BbIXOOHbIX TEPMUHANOB — °
U0-18 Crartyc N4 npy nepsom/BTopom cobbITum — .
U0-29 Bpemsi paboTbl 40 COBbITHS (C MOMEHTa MVH .
BKITIOYEHVIS)
U0-30 Bpems paboTbl A0 cOBbITUS (C MOMEHTa nycka) | MuH .
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Ipynna U1: MapameTpbl MOHUTOPUHra

[aHHas rpynna napameTpoB MO3BOSISET OTCMEXMBaTb KrtoyeBble pabo-
Yne xapakTepucTuky npeobpasoBaTens B peanbHOM BpeMeHU Yepes naHesb
ynpaBneH1s unu no npotokony cesiau (agpec Modbus: 0x71xx).

®PyHKUMO- HaszBaHue dyHkUmMH EAQ. uam. Usm.
HanbHbI KOA,
U1-00 Paboyasi yacTtoTta 0.01Ty °
U1-01 3apgaHHas yactota 0.01 Ty °
U1-02 Hanpsixenne wuHsl DC 0.1B .
U1-03 BbixogHoe HanpsikeHne 1B °
U1-04 BbIxogHon Tok 0.1A °
U1-05 BbixogHasi MOLLHOCTb 0.1 kBT °
U1-06 Crartyc DI-Bxonos HEX °
uU1-07 Cratyc DO-BbIxonoB HEX °

[ns cocTosHMI UMpOBLIX BXOOOB:

But00 — D1
But01 - D2
But02 — D3
But03 — D4

[ns cocTosiHWI LMPOBbIX BbIXOAOB:

But00 — pene T
But01 — peseps

Bnut02 — Y1
®PyHKUMO- HasBanue cdyHKuMn En. nam. Uzm.
HanbHbIV KOA,

U1-08 HanpsixeHue nocne koppekumn Al B °

u1-10 Ycraeka MM, 3HayeHue yctasku MNAL (B % °
npoueHTax) * PA-05

u1-11 O6paTHasi csizb [MN], 3HauveHe obpart- % o
Hon cBsasu MWA (B npoueHTax) * PA-05

u1-12 3HaueHue cueTumka - .

U1-13 3HayeHue AnuHbI - °

U1-14 CkopocTb 3, 06/MuH 06/MUH °
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U1-15

Otan MK, TekyLwmin cerMeHT Npy MHOro-
CKOpPOCTHOW paboTe

U1-16 YacTora BbicokoyacToTHoro Bxoga HDIS My
u1-17 CkopocTb 06paTHOW CBA3N, hakTnyeckas My
pabouas yactota O[]
U1-18 OcTaBLueecs Bpemsi Tarimepa P7-38 MVH
U1-19 Hanpsixenne Al oo koppekummn B
uU1-21 Pe3seps -
U1-22 OTOBpaxeHne CKOPOCTM Harpy3ku (ycta- -
HOBJIEHHasA CKOPOCTb MPU OCTaHOBKE),
cm. P7-31
U1-23 Bpems BknoveHns nutaHus MUH
U1-24 Bpems paboTbl TekyLLero pexuma MVH
U1-25 Peseps -
U1-26 YacToTa HacTpoWikm cBsan %
u1-27 OcHoBHasi YacToTa oTobpaxeHus My
U1-28 BcnomoratensHas YactoTa otobpaxeHus My
U1-29 LleneBon KpyTALLMIA MOMEHT, NPUHMMAET- %
cs 3a 100 % HoMMHanbHOro MomeHTa Jf
U1-30 BbIXOAHOM KPYTALLMIA MOMEHT, MPUHUMa- %
etcs 3a 100 % HOMWHaNbLHOrO MOMEHTa
|
U1-31 BbIx0AHOM KpYTALLMIA MOMEHT NPU HOMU- %
HanbHoMm Toke MY
U1-32 BepxHwuin npegen kpyTsLLEro MoMeHTa, %
paBHbIi HOMUHaNbLHOMY Toky M4
U1-33 LleneBoe HanpsikeHue pexuma VF B
pasgenenus
U1-34 BbixogHoe HanpsikeHve pexuma VF B
pasgenenus
U1-36 Peseps -
U1-37 LieneBoe HanpsikeHne AO -
U1-38 Pe3seps B
U1-39 Cratyc paboTbl M4:
0: OcTtaHoB
1: Bnepeg
2: Hasan
3: Ownbka
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U1-40 Owwmbka no Toky M4 - °

uU1-41 OcTanocbk BpemeHu areHTa Y °

U1-42 Tok BXoAsiLen NMMHUM nepeMeHHoro Toka A °

U1-43 Bpewms TekyLue dasbl MK - °

u1-47 CymmapHas HapaboTka B 4Yacax (Cymmap- | 4 °
Hoe Bpemsi paboTbl = U1-47 + U1-48)

U1-48 CymmapHas HapaboTka B MUHyTax (Cym- MVH °
MapHoe BpeMs paboTbl = U1-47 + U1-48)

aga 7. YnpaBrneHve No KOMMYHMKaLMOHHOMY NPOTOKOMY

Modbus RTU

Mpeobpasosatenu yactoTbl cepum NCI nopaepxveatoT ctTaHaapTHbIN Npo-
Tokon cBs3n Modbus RTU. C nomowusto koHTponnepa unm MK moxHo ynpas-
NATb YCTPOWCTBOM, @ Takke W BbIMOMHSTb MOHUTOPUHT NapameTpoB. Mpexae,
YeM UcnonbL30BaTb coeanHeHne no npotokony Modbus RTU, o3HakoMbTeCh CO
cnepyLlen nHcpopmaumer o 6e3onacHoCTy.

Korga ynpasrneHve yCTPOMUCTBOM MaBHOMO Mycka MpOM3BOAUTCS OWUCTaH-
LMOHHO, ybeauTechb, 4To Bl cobntogaeTe TexHuky b6esonacHocTn. Obszarenb-
HO coobLmMTe nepcoHany, MMetoLemMy AOCTYN K YCTPOWMCTBY NyaBHOMO nycka,
4YTO OHO MOXET ObITb 3anyLLEHO B NIOOON MOMEHT.

B pgaHHOl rmaBe Bce 3HaueHUst C MHOEKCOM «h» MokasbiBaltoT,
== | YTO JaHHOe 3HayeHMe yKa3aHO B LUeCTHaALATEPUYHON cucTEME
— | cuucneHus (hex). Ecriv nHgekca HeT, 3HauUT, 3HaYeHUe yKazaHo B

OeCATUYHOWM cucteMe cumucneHus (dec).

Cepusi NCl nveet aBa ceTeBbix pexuma: pexum Master/Slave n pexviv

Master/Slaves
nK nnK
RS232
RS485
RS485

™

PucyHok 7.1 - Cemesol pexum Master/Slave
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RS232

£

NY4n

$ k3 jd 3
| nui | [ nwz2 | [ nun | ny1

PucyHok 7.2 — Cemesol pexxum Master/Slaves
HacTpoliky napameTpoB CBsI3N BbINOSHSAETCS B (DYHKLMOHANLHOW rpynne P8.

7.1. CTpykTypa coobLieHus

MpoTokon ModBUS BkntovaeT ABa Buaa pexvma nepegayn (pexum RTU
n ASCII), NCI nognepxvBaeT Tonbko pexvMm RTU, cooTBeTCTBYOLWME AAHHbIE
crepytowye:

6anTbl: 1 cTapTOBbINA GUT, 8 BUTOB AaHHBIX, KOHTPOSBbHBIN BUT N KOHEYHBIN
6uT. [Npun Hanu4m NpoBepoYHOro GrTa 1 BUT NPOBEPKM YETHOCTU/HEYETHOCTHU 1
1 KOHEeYHbIV 6UT. Korga 6ut YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHBIX BUTa.

CTAPTOBbIN BUT MPOBEPOYHbIN KOHEYHbIN
BUT BUT BUT

0|1|2|3|4|5|6|7

B pexume RTU coobLieHre Bcerga UMeeT UHTepBan BpeMeHu nepegayu
He MeHee 3,5 GanToB B Havane. CTpykTypa coobLieHui (3anpoc/oTBeT) nepe-
[aeTcs B criefytoLeM nopsigke: agpec MalluvHbl, KOf KOMaHAbl onepauumy, AaH-
Hble 1 KoHTposbHoe crioBo CRC. Mepeaava kaxaoro 6aiita ocyLlecTBnseTcs B
LecTHaguaTepmuyHoM dopmaTte. PopmaT AaHHBLIX CreayoLWwmin:

®dopmart nepeaayum gaHHbIX Modbus RTU

ey r

Crapt-out Anpec Peructp [aHHble nprR%)Ka Cron-6ut

1. [ins onpepeneHns Havana coobLleHnst UCNosb3yeTcs nay3a NpoAoIKU-
TEenNbHOCTbIO He MeHee 3,5 cumBoroB (14 6uT).

2. Ecnv naysa npw nepepaye coobuieHnus 6onee yem 1,5 cumsona (6 6uT),
TO AaHHOe coobLeHne cHnTaeTcst OLIMBOYHBIM.
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Tabnuua 7.1 — CtaHgapTHas CTpykTypa coobeHns RTU:

START T1-T2-T3-T4 (Bpems nepenaum 3,5 bavita)

SLAVE ADDR Anpec cesisu: 1 ~ 247

CMD 03H: yteHne napameTpoB NOAYUHEHHOIO YCTPOMCTBA;
06H: 3anuncb napameTpoB NOAYUMHEHHOIO YCTPOMCTBA

DATA (N-1) [aHHble: rpynna napameTpa, HoMep napameTpa,

DATA (N-2) 3Ha4yeHvie NnapameTpa

DATAOQ

CRC CHK ctapLuero MpoBepka 3HaueHus:: CRC

paspsiga

CRC CHK mnaguero

paspsiga

END T1-T2-T3-T4 (Bpems nepenaum 3,5 6awiT)

3. MpoBepka gaHHbIX CRC rcrnonb3yeTcs Ans npoBepkn 6anTos COObLLEHNS.
Mpumep yteHus napameTtpa P0-03 (BekTopHOE ynpaBneHue):

3anpoc: [01][03][F0][03][00][02][07][0B]
OrteeT: [01][03][04][00][00][00][00][FA][33],
Ine: FO 03 — agpec P0-03

00 02 — konM4ecTBO YTaeMbIx MapaMmeTpoB (2)
00 00 — 3HayeHue P0-03 (BEKTOPHbIV pexum)

7.2. OnpeaeneHve agpeca nepeaayy AaHHbIX

Ap,pec PerncTpa coctaBldaeTCcA Ha OCHOBE HOMepa rpynrbl 1 HOMepa na-

pameTpa:

Tabnuua 7.2 — Agpeca nepefayn SaHHbIX

Ipynna napametpos KoMMyHMKaUMoHbIN 3anucb B RAM
appec
PO-PE 0xF000-0xPEPF 0x0000-0x0EPF
AO-AF 0xA000-OxAPFF 0x4000-0x4PFF
BO-BF 0xB000-0xBPPF 0x5000-0x5PPF
CO-CF 0xC000—-0xCPPF 0x6000-0x6PPF
uo-u1 0x70xx—0x71xx -
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Mpumepbi:
P0-03 = 0xF003
U1-00 = 0x7100

Mockoneky EEPROM 4acTo nepesanucbiBaeTcsl, 3TO COKpallaeT CpoK
cnyx6bl EEPROM; ansi HEKOTOpbIX NapamMeTpoB eCTb BO3MOXHOCTb 3anuChbl-
BaTb 3HAYeHNs B onepaTuBHyto namsaTb RAM. K 3Ton hyHKLIMM MOXHO nonacTb
TONbKO MyTEM M3MEHEHWs CTapLuero paspsiia COOTBETCTBYIOLLErO KOLOBOrO
agpecac F Ha O (ans rpynn P),cAHa 4 (ansa rpynnA), cBHa5un c C Ha 6 (cm.
Tabnuuy 7.2).

pynna U — Tonbko Ans YteHus HekoTopble napamMeTpbl Henb3si
= | n3MeHATb npu pabotatowem MMY. MNpn M3MEHEHUM napameTpoB
= | Koma dyHKUMM cregyeT TaKke yuMTblBaTb AManasoH HacTPOWKM
napameTpoB, e ANHULbI U3MEPEHUS.

7.3 Tabnuubl perncTpoB CBA3N

Tabnuua 7.3 —MNapameTpbl MOHUTOPUHIA

Apnpec Napametp EavHnubl [Ooctyn OnucaHue
(HEX) n3mepeHus
0x1000 | YcraBkanocsssn | 0.01% YUreHue/3a- -10000...10000
ncb (-100.00 %...
100.00 %)
0x9000 | Yacrora ycrasku 0.01Ty Yrenve/3a- 0 lNy...P0-14 (makc.
no cBsiau nmcb yacrtoTa)
0x1001 | 3apaHHas 0.01 Ty Tonbko utenne | Llenesasi yacTtoTa
yacTtoTa ynpaBneHus
0x1002 | PaGouas yactota | 0.01 Iy Tonbko ureHve | dakTuyeckas BbIXxod-

Hada 4YacToTa

0x1003 | HanpsixeHue 0.1B Tonbko YTeHne | HanpsixeHve Ha
wuHbl DC KOoHOeHcaTopax
0x1004 | BbixogHoe 0.1B Tonbko YTeHne | HanpspkeHve Ha
HanpskeHve knemmax U/V/W
0x1005 | BbixogHoW Tok 0.1A Tonbko yrenne | Tok gBuratens
0x1006 | BbixogHas MoLL- 0.1 kBt Tonbko uteHne | MoTtpebGnsemas
HOCTb MOLLIHOCTb
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0x1007 | CraTtyc DI — Tonbko YteHne | ButoBas macka
BXO40B (D1-D4)
0x1008 | Cratyc DO — Tonbko YteHne | ButoBas Macka
BbIXOO0B (Pene T, Y1)
0x1009 | PID ycraBka — Tonbko YTeHne | 3agaHHoe 3HaveHne
PID
0x100A | PID o6patHasi — Tonbko YTeHne | Tekyluee 3HayeHne
CBA3b obpaTHol cBsi3n
0x100B | Hanpsixerue Al 0.01B Tonbko yteHne | Mocne kanMbpoBku
0x100D | Hanpsixenne AO | 0.01B Tonbko uteHne | Tekylee 3HauYeHne
aHaroroBoro BbIxoAa
0x100E | TekyLywit aTan — Tonbko YTeHne | AKTUBHBIV war
MK MHOFOCTYMeH4YaToro
pexuma
0x100F | CkopocTb AU~ 06/MuH Tonbko uteHne | PacyeTHble 060pOThI
ratens
0x1010 | CueTunk umMnyne- | — Tonbko uteHne | 3HaveHne cueTumka
coB
0x1012 | CkopocTb Mo 0.1y Tonbko YTeHne | dakTuyeckas yacto-
obpartHoii cesA3n Ta c gaTyuka
0x1013 | OcraBLeecs 0.1 MyH Tonbko YTeHne | [ns TaiMepHbIX
Bpemsi paboTbl YHKLMIA
0x1014 | HanpsikeHue Al 0.001B Tonbko uteHne | 3HayeHue [0 Kanu-
(00 KanMbpoBkW) 6poBkMn
0x1016 | JluHenHas cko- 1 M/MUH Tonbko YTeHne | [nsi KOHBenepHbIX
pocTb cuctem
0x1017 | CkopocTb Ha- Monb3oBa- Tonbko uTeHne | HactpaviBaetcsiB
rpy3ku Tenbckue P7-31
0x1018 | Bpems c Bkritode- | 1 MUH Tonbko ytenne | O6wasa HapaboTka
HWS NUTaHNS
0x1019 | Bpems Tekywero | 0.1 MuH Tonbko uteHne | C MmomeHTa nycka
ceaHca paboTbl
0x101A | Yacrtora BxogHbix | 1T Tonbko YTeHne | AnbTepHaTUBHbIN

nMnNynbLCcoB

BapuaHT U1-16
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0x101B | OcHosHasiuyacto- | 0.01 Ty Tonbko YteHne | [ns CnoxXHbIX
Ta (A) pexXMMoB
0x101C | Bcnomoraternb- 0.01 Ty Tonbko yteHne | [1ns crioxHbIX
Has yacToTa (B) pexmmon
0x101D | Llenesoit MomeHT | 0.1 % Toneko utenne | 100 % = HOMU-
HanbHbIN MOMEHT
asuratensi
0x101E | BbixogHoit 0.1 % Tonbko urenve | 100% = Homu-
MOMEHT HanbHbIA MOMEHT
osuraTenst
0x101F | BbixogHoit 0.1 % Tonbko urenve | 100% = HOMUHanNb-
MOMEHT HbIli TOK Npeo6pas3o-
BaTens
0x1020 | OrpaHuyeHne 0.1% Tonbko yterne | 100% = HOMUHaNb-
MOMeHTa HbI TOK Npeobpaso-
BaTens
0x1021 | Llenesoe 1B Tonbko YteHne | [insa cneumanbHbIX
HanpsbkeHne VF peXMMoB
pasgenenus
0x1022 | BbixogHoe 1B Tonbko YteHne | [insa cneumanbHbIX
HanpsixeHne VF peEXMMOB
pasgenenus
0x1025 | Bxoa AnuHbl — Tonbko yteHne | [1ns nosvumMoHnUpo-
BaHUs
0x1027 | CraTtycnpeobpa- | — Tonbko ytenne | CoctosHue M4
3oBaTens
0x1028 | Tekyuiee cobbl- —_ Tonbko yteHne | Kop nocnenHero
e cobbITHs

Mpumep 1: YreHne paboyel YacTOTbI NEPBOro yCTPOMCTBA:

0x01 0x03 0x10 0x02 0x00 0x01 0x21 OxO0A,

0x10 0x02 — agpec napameTpa paboyeii YacToTbl,

0x00 0x01 — 3HayeHwue aaHHbIx (0001),

0x21 0xOA — koHTporibHoe 3HaveHne CRC.

Mpumep 2: OQHOBPEMEHHOE YTEHUE HaMPSHXKEHUST LLUMHbI, BbIXOAHOTO Ha-
NPSPKEHNS N BbIXOAHOIO TOKa NEPBOro yCTpoCTBa:

0x01 0x03 0x10 0x03 0x00 0x03 — CRC KOHTpOsbHOE 3HaYeHwe,

3HaYeHue JaHHbIX aHanormyHo npumepy 1.

®dopmat AaHHbIX:
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MpoueHTHble 3HaveHns (0x1000): 10000 = 100.00 %,

YacToTHble faHHble: oTHocuTenbHo PO-14 (Makc. YyacTtoTa),

MomeHTHble AaHHble: oTHocuTenbHO P3-21/P3-23 (HOMUHanNbHbIE 3HaYeHUs).
HacTtpolika BbixonoB:

[nsa ynpaenennsa DO yepe3 Modbus — HasHauMTb pyHKLUMIO 16.

[ns ynpasnenusa AO yepe3 Modbus — HazHauTb YHKLUMIO 7.

Tabrnvua 7.4 — YnpasneHve nyckoM 1 octaHoBom MY (3anuce)

Apnpec (HEX) Komanpa (HEX) OnwucaHue
0x2000 0001 Mpsimoit nyck

0002 PeBepcHbin nyck

0003 [MpsiMOI TONYKOBBIN PEXUM
(Jog)

0004 PeBepcHbIii TONYKOBbIN PEXM
(Jog)

0005 OcTaHoB No MHepLmun

0006 TopmoxeHue ¢ 3amenneHmem

0007 C6poc oLmnbkn

0008 C6poc OLLIMOKM (TOMBKO B pEXU-
Me ynpasnexus no Modbus)

Tabrnuua 7.5 — CoctosiHue MY (Tonbko uteHue)

Apnpec (HEX) 3HauyeHue (HEX) CocTosiHue
0x3000 0001 Mpsimoe BpaLleHne
0002 PeBepc
0003 OcraHoB

Tabrnuua 7.6 — YnpaBneHue UM poBbIMY BbIXOA4aMM (TOMbKO 3an1chb)

Appec (HEX) Bur Bbixon
0x2001 BITO Ynpaenexve Pene T
BIT1 Ynpasnexve Y1
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Tabnuua 7.5 — CoctosiHune MY (Tonbko YTeHue)

Anpec (HEX)

Avanasox (HEX) CooTBeTcTBME

0x2002 (AO)

0x0000-0x7FFF

0-100 %

Tabrvua 7.8 — XKypH

arn cobbITui npeobpasoBatens (YTeHve)

Anpec (HEX) Kon own6kmn Twn owmnbkn
(HEX)
0x8000 0000 HeT owmnbkn
0004 Meperpyska no ToKy nNpu pasroHe
0005 Meperpy3ka no ToKy Npu TOPMOXEHUN
0006 Meperpy3ka no TOKy Ha MOCTOSIHHOWM CKOPO-
ctm
0007 Meperpy3ka no TOKy npu oCTaHOBKe
0008 MepeHanpspkeHne npu pasroHe
0009 MepeHanpspkeHre Npy TOPMOXEHWUN
000A MNepeHanpsikeHne Ha NOCTOSHHON CKOPOCTU
000B MepeHanpsixeHne Npu ocTaHOBKE
000C Huskoe HanpsbkeHne nuTaHus
000D Meperpy3ka npeobpasoarensi
000E Meperpy3ka gsuratens
000F MeperpeB moayns
0011 Owubka obHapyxeHWs Toka
0014 K3 Ha 3emnio
0015 Owmbka naeHTUdmKaLmmn anekTpogsuraTens
0017 O6pbiB hasbl Ha Bxoae
0018 O6pbIB hasbl Ha Bbixoae
0019 Owmbka ytenns/aanuc EEPROM
001A MpeBbILLIEHO KONMYECTBO MOMNbITOK BBOAA

napons
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001B Owmbka cssizn

001C BHeluHsia owmnbka

001D MpeBbILLIEHO OTKIMOHEHWE CKOPOCTU

001E Monb3oBaTenbckas owmnbka 1

001F MonbsoBaTenbckasn owmnbka 2

0020 Moteps NN[-o6paTtHoi cBsi3n npu paboTe
0021 AnnapatHoe orpaHu4eHve Toka

0022 MoTeps Harpysku

0023 [MNeperpy3ka TOPMO3HOro peanctopa

0024 HewncnpaBHOCTb KOHTaKTOpa

0025 VcTekno 3agaHHoe Bpemsi paboTbl

0027 [ocTurHyTo Bpems HenpepbIBHOW paboTbl
0028 [locTurHyTo cymmMapHoe Bpemst paboTbl
0029 VcTekno Bpemsi C BKIIOYEHUS NUTaHNS
002B MpeBblileHne CKopoCcTu ABUraTens

002 F Owwubka coeauHeHnsa master-slave

Mpu owmnbkax cesA3m:
* YreHue: BosBpalyaeT agpec 0x83XX
* 3anucb: Bosepaluyaet agpec 0x86XX

MpuMep KoMaHAbI NycKa (NpsiMoe BpalleHue):
[01][06][20][00][00][01][CRC]
Apgpec 0x01, 3anmcb 3HaveHns 0x0001 no agpecy 0x2000.

aga 8. Coo6LeHnsA 0 cCocToAHUM NpeoGpa3oBarTesii YacToTbl

Mocne Bo3HUKHOBEHMS cobbITUA Y peanudyeT yHKUMIO 3aLLMTbl U OTO-
OpaxaeT Kof Ha gucnnee naHerm ynpaeneHus. MMonb3oBaTenb MOXeT onpe-
OenuTb TUM cobbiTUS, NpoaHan“3npoBaTb MPUYMHBI U BbIMOSNHUTL MOUCK U
yCTpaHeHue B cooTBeTcTBUM Tabrvuen 8.1. Ecnn HencnpaBHOCTb HE MOXET
ObITb YCTpaHeHa cunamu nonb3oBaTens, crielyet oopaTuTbCs B TEXHUYECKYHO
noanepxky «MHctapT».
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Mpn BO3HUKHOBEHWU OLLMOOK, CBSI3AHHbIX C MPEBbILLEHNEM
Toka wnm Hanpskenus (Err01-Err15, Err20, Err23, Err29, Err33)
3anpeLyaetcsi BO30OHOBMATb paboTy [0 YCTPaHEeHWs MPUYMHBI
BO3HVKHOBEHWSI HEVCNPAaBHOCTU UMK He paHee, YeM yepes 10 MUHYT
nocre BO3HMKHOBEHMS OLUMOKMN.

Tabnuua 8.1 — XKypHan cobbiTui cepun NCI

Co6biTne Kon, Bo3MoxHble NpUYKHbI Mepbl ycTpaHeHus
Meperpyska | Err01 « K3 Ha Bbixoge M4 * YCTPaHWUTb BHELLHIO HEnc-
CUNoBOro * Kabenb mexay M4 v anex- npaBHOCTb
mogyns M4 TpoABMraTenemM CrvwKoM * YCTaHOBUTL BbIXOAHOM

ONVHHBIA apoccenb unu punbTp
* Mogynb neperpet « MNposepwuTb TEMNepaTypy
« OcnabneHbl KNeMMHble OKpy>KatoLLen cpeabl, paboty
coefuHeHus BEHTUNATOPA OXNaxaeHus u
» Cunosasi nnaTa HeucnpasHa. | BbINOMHUTL OCMOTP paauaTo-
« Mnata ynpaeneHus Heuc- pa oxnaxaeHvs Ha npegmeT
npasHa. 3anbITEeHHOCTW.
+ CvnoBown Moaynb Heucnpa- * BbINONHUTL NPOTAXKY
BEH. KNEeMMHbIX COEANHEHWIA.
*O6paTnTech B CEPBUCHBIN
LieHTp
Meperpyska | Err04 | < K3 Hasemnio * YCTpaHWTb BHELLHIOW Henc-
no ToKy npu * Bpemsi pasroHa cnukom npaBHOCTb
pasroHe maro * YBENUUNTL BpeMs pasroHa

* 3HauyeHne pyyHoro yeenuye-
HUSI MOMEHTa UK XapakTepu-
CTUKa CKansipHoro yrnpasneHus
He NoaxoanT Ans AaHHbIX
ycnosuii paboTbl

* Huskoe BxogHoe Hanpsbke-
Hue.

« MonbiTka 3anycka npv BpaLya-
loLiemcst anekTpoasuraTene *
Cnvwkom Gonbluas Harpyska
Ha anekTpoaBuUraTenb Npu
pasroHe

* MowwHocTb MY cnnwkom
Mana Anst faHHOW Harpysku

* '3ameHnTb 3HaveHve nnm
XapaKTepUCTUKY CKanspHOro
ynpaeneHus

» OTperynupoBaTh BXoAHOE
HanpskeHue

* BbibpaTb pexvm KoHTpons
CKOpOCTM unu 3anyckatb M4
TOMbKO Mocse NonHoM ocTa-
HOBKM anekTpoasuraTens

* CHU3UTb Harpysky.

* YcraHoButb MY Gonbluen
MOLLHOCTN
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Meperpyska | Err05 * 3amblkaHue Ha 3emnio N K3 | « YcTpaHuTb BHELLHME HeUc-
no TOKy npu B BbIxogHowM uenu M4 npaBHOCTU
3ameqneHnn » HeBepHble napameTpbl * BeinonHuutb naeHtudrka-
asuratens LMI0 NapamMeTpoB ABurarens
* CruLLKOM KOPOTKOE BPeMst * YBEnuunTb BpeMsi TOopMo-
TOPMOXEHUS! KEHs
* Huskoe BxogHoe HanpskeHne | « [poBepuTb NapameTpbl cetm
* Peskoe yBennueHve Harpysku | < VckniounTs yBenuyeHmne
npvi TOPMOXKEHUM Harpysku
» OTCcyTCTBME TOPMO3HOTO * YCTaHOBUTb TOPMO3HOMN
MOZYns 1 pesucTopa MoZynb 1N PesncTop
Meperpyska | Err06 * 3ambikaHue Ha 3emnio N K3 | « YcTpaHuTb BHELLHME Heuc-
no TOKy B B BbIxo4HOM Lenu M4 npaBHOCTU
pexume * HeBepHble napameTpebl * MNpoBepuTb NapameTpsbl 1
MOCTOSIHHOW asuratens naeHTuduKaLmio Asurarens
CKopoCTH * Huskoe BxogHoe HanpsbkeHne | < MpoBepuTb NapameTpbl ceTm
* Peskoe yBenuyeHue Harpysku | « MckniounTs yBenuyerve
BO Bpems paboTbl Harpysku
* MowHocTb MY HepocTatouHa | < Beibpatb MY Gonbluen
MOLLIHOCTN
MepeHanps- | Err08 » CrNLLIKOM BbICOKOE BXO[HOE « [poBepuTb NapameTpbl ceTn
XEeHWe npu HanpsbkeHne * YCTpaHWTb BHELLHEE
pasroHe * Bbicokas MHepLust Harpy3ku BO3/eiiCTBUE UKW YCTaHOBUTL
* CnuLLKOM KOpOTKOe BpeMst TOPMO3HOW pes3ncTop
pasroHa * YBenuunTbL Bpemsi pasroHa
» OTCyTCTBME TOPMO3HOTO * YCTaHOBUTb TOPMO3HOMN
MOZyns 1 pesucTopa MOZyrb 1N Pe3ncTop
* HeBepHble napameTpsbl « MNpoBepuTb NapameTpbl 1
asuratens naeHTUdmKaLmio asurarens
MepeHanps- | Err09 * CruLLIKOM BbICOKOE BXOAHOE « MNMpoBepuTb NapameTpbl ceTn
XeHne npu HanpshkeHne * YCTpaHWTb BHELLHEE
3ameqrieHnn * Bbicokas MHepLmst Harpysku BO3/eiCTBUE UKW YCTaHOBUTL
* CnuLLKOM KOpOTKOE BpeMst TOPMO3HOW pesncTop
TOPMOXEHUSI * YBENnuunTh BpeMsi TOpMo-
« OTCyTCTBME TOPMO3HOTO KEHWs
Moayns u pesuctopa * YCTaHOBUTb TOPMO3HOMN
mopayrnb U pe3uctop
MepeHa- Emr10 » CrnuLLIKOM BbICOKOE BXOAHOE « MpoBepuTb NapameTpbl ceT
npsbkeHue HanpsbkeHne * YCTpaHWTb BHELLHEE
B pexume * Bbicokas MHepLust Harpysku BO3/eiiCTBUE UMW YCTaHOBUTL
NOCTOSHHOM TOPMO3HOW pe3ncTop
CKOpoCTH
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MoHu- Err12 » OTCyTCTBME NUTaHWA « CopocuTb OLLNBKY
XKeHHoe * BxogHoe HanpsixeHne MY BHe | « [poBepuTb NapameTpbl ceT
HanpsbkeHne [0MyCTUMOro AvanasoHa * O6paTnTbCS B TEXNOA-
Ha 3MT * HectabuneHoe HanpsixeHve OEePXKY

WwmnHbl 3MT

* HencnpaBHOCTb BbINpsiMu-

TenbHOro MocTa unm bydepHo-

ro pesucrtopa

* HencnpaBHOCTb cCunoBon

nnatbl

* HencnpaBHOCTb 3BEHa

NOCTOSIHHOIO TOKa BCrEAcTBNe

HeoAHOKpPaTHO neperpyskn

no Toky
Meperpyska | Er13  CnvLLKOM BbICOKast Harpyaka * CHM3UTb Harpy3ky, npose-
m UK 3aKNnHMBaHWe asuraTtens pUTb ABUraTenNb U MeXaHuKy

* MowHocTb MY HepgocTatouHa | ¢ BbibpaTthb M4 6onbluen

MOLLHOCTN

Meperpyska | Err14 » HeBepHas HacTpoiika na- * Hactpoutb napametp P9-01
aneKkTpoaBu- pameTpa 3aWwmTbl ABUraTens * CHY3UTb Harpyaky, npose-
ratens (P9-01) puTh ABUraTens

» Cr1LIKOM BbICOKas Harpyska * Buibpatb M4 Gonbluein

UK 3aKNMHUBaHVeE MOLLHOCTN

* MowHocTb MY HegocTaToyHa
Meperpes Er15 | - Boicokasi Temnepatypa okpy- | * Obecneunts oxnaxageHue
CUIOBOro xatowen cpeabl * Mpo4ncTTb BO34YX0BOA,
mogyns M4 * 3acopeHue BO3ayxoBoAa * 3amMeHWTb BEHTUNATOP/TEp-

* HencnpasHocTb BeHTUNSATOpa | MopesucTop/Moaysb

* MNoBpexaeHe TepMopesncTo-

pa mopaynsi

* MospexaeHune moayns M4
Owwbka Emr17 * HenagexHoe coefnHeHne « MNpoBepuTb coeanHeHns
n3mepeHust BHYTpeHHen nposoaku M4 * 3aMeHNTb AaTymKkn
TOoKa * HeucnpaBHocTb gatunka Toka | * OBpaTuTbes B Texnoa-

* OwmbKa OCHOBHOWM UNu Nnatbl | AepxKy

ynpaBneHus
Kopotkoe Er20 + K3 gsuratens Ha semnio * 3aMeHuUTb kabens unn
3amblkaHne asuraternb
Ha 3emro
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O6pbiB Err23 * HecummeTpus BxogHoro « [poBepunTb BXOOHY!O Lienb
asbl Ha HanpshkeHust * OBpaTnTbCs B TEXNOA-
BXxoae * HencnpasHocTb cunoson NepxKy
nnatbl
+ CvnoBon Moaynb HeucrpaBeH
O6pbiB Err24 * MoBpexaeHue kabensi * YcTpaHuTh 06pbiB
dasbl Ha MY-gBuratens * MNpoBepuTb 06MOTKN ABU-
BbIX0OJe * HecummeTpus BbIXOAHOMO ratens
HanpshkeHust * OBpaTnTbCH B TEXNOA-
* HencnpaBHOCTb cunoBon DEePXKY
nnatbl/Mogyns
Owwnbka Err25 * MNospexaeHne yuna EEPROM | « 3amMeHWTb OCHOBHYIO nnary
yTeHus/
3anucu
EEPROM
Owwnbka Emr27 * HeucnpasHoctb MK/agantepa | « MposepuTb noakoyeHne
Modbus » O6pbIB CBA3N MK
RTU » HeBepHble napameTpsbl « [MpoBepuTtb NnapameTpbl P8
rpynnel P8
BHeLHsaa Err28 * CurHan aBapum yepe3 D-Tep- | « COHpocuTb oLIMBKY
oLmbka MUHan
Mpe.bI- Err29 + Cr1LLKOM Tshkenas Harpyska * YBenuunTb Bpemsi pasroHa/
LueHve + KOpOTKOE BpeMsi pasroHa 3amenneHus
OTKIOHEHNS * HeBepHble napameTpbl * Hactpoutb P9-31/P9-32
CcKopocTh P9-31/P9-32
Monb3oBsa- Err30 * CurHan Yepe3 D-TepmuHan * CHpocunTb oLwmnbKy
Tenbckas
oLmbka 1
Monb3oBa- Err31 * CurHan yepes D-TepmuHan « CopocuTb OLLNBKY
Tenbckas
owmbka 2
MoTeps Err32 + 3HayeHne obpaTHOM CBSI3N < « MNpoBepuTb AaTUNK UK
MO-o6pat- napametpa PA-13 n3meHnTb PA-13
HOW CBA3M
OrpaHuye- Err33 * MNeperpy3ka/3aknHnBaHue * YBenuunTb MowHocTb M4
HWe Toka » CnuLKOM KOPOTKOE Bpemsi * HactpouTb Bpemsi pasroHa

pasroHa
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XonocToi Err34 « CpabatbiBaHue 3amThbl » CopocuTb NN N3MEHUTL

xon, no P9-28-P9-30 ycroBusi oGHapyxeHus

Hecra- Err35 * HanpsixeHue BHe ananasoHa | « CTabunuavpoBaTth Hanpsi-

6unbHOCTH * YacTble BKIOYEHUsI/BbIKITO- XeHune

nuTaHust YeHus * YBENWUYNTb UHTEPBANbI
Mexay LpKknamu

Owmbka Err37 * Owwbka cBasn DSP- * 3aMeHNTb OCHOBHYIO Mnarty

CcoxpaHeHus EEPROM

napameTpoB

MpeBbiwe- Err39 * Tekyllee Bpems > P7-38 » CopocuTtb

HU1e TekyLue-

ro BpEMEHU

paboTbl

MpeBbI- Err40 » HakonnenHoe Bpems > P7-20 | « C6pocuTb Unv oBHynuT

LueHve cyHeTUMK (hyHKLMS HUUManu-

CyMMapHOro 3aunm 2)

BPEMEHM

paboTbl

O6psbiB cBsA- | Errd6 * He HactpoeH Master * Hactpoutb Master

3u Master- » Owwbka nuHuM cesiaw/napa- * MpoBepuTb Kabenb 1 napa-

Slave meTpoB P8 meTpbl P8
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aga 9. lononHuTenbHbIe onuuun
9.1 MokpbITHE NTaKOM U KOMNayHAOM

Ba3oBoe nokpbITUE nevatHbIx nnat - knacc C2C: npuMeHsieTcs B MecTax ¢
HOpMarbHbIM YPOBHEM 3arpsi3HSIIOLLIMX BELLECTB.

Mpn paboTte obopynoBaHMs B 3KCTpemarbHblX (arpeccuBHbIX) paboudmx
cpegax TpebyeTcs OoOMoOnMHUTENbHAas 3awprta — creumansHoe MOKpbITUe
neyaTHbIX nnaT nakoM WUnm KomnayHAoM.

[aHHaa onuusi sBngeTca Hambonee onTuManbHon Ans obecneveHuns
HapeXHOCTV paboThbl YaCcTOTHbIX MpeobpasoBaTernelt UnM yCTPONCTB NIaBHOTO
rnycKa B XECTKMX YCINOBUSIX 1 NMPU BO3AENCTBUN APYMMX arpeccuBHbIX hakTopoB
(Bnara, nbifb N T.M.).

KomnayHp

Mpwn pabote o6opyaoBaHus B
3KCTpeMarnbHbIX  (arpeccuBHbIX)  paboyumx
cpepax TpebyeTcsa gononHuTenbHas 3awmra:
crneunansHoe MoKpbITUe MevaTHbIX nnat
KomnayHgom. [aHHass onuust  siBnsieTcs
Hambonee ontumansHon Ans obecneveHus
HaJexXHOCTU paboTbl YaCTOTHBbIX
npeobpasoBaTtenen UM yCcTponCTB NraBHOro
rnycka B KeCTKUX YCIIOBUSAX U NPV BO3AEWCTBUM
OpYrvX arpeccuBHbIX hakTopoB (Bnara, nbifb
nT.Mn).

HpeumymecTBa
MoBbILEHHasA MexaHMYeckas yCTOMUMBOCTL: 3¢hheKTUBHO 3alumLaeT
OT BMOpaLWiA, BO3HMKAIOLLMX B NpoLecce paboTbl.

+  Bbicokas Tennootaaya: yCTPOMCTBO He HarpeBaeTcs B npouecce
akcnnyatauuu. MpoaneHve cpoka crysx6bl 06opyaoBaHus.

Nak

MokpblTe  nmakom  Tpebyetca  ang
npefoTBpaLLeHns MOBPEXAEHUI "
nedhopmaumii nnat npy paboTte B 3arblfeHHbIX
pabounx cpepax. BHe 3aBucumocTn Ot
TAXKEeCTn Harpysok, AONoINHUTEenbLHoe
3aLUWUTHOE TMOKPbITUE MO3BOSISIET HE TONbKO
MOBbLICUTb MPOYHOCTb PAAMO3NEMEHTOB, HO
N Npoa/MTb CpoK Ccnyx6bl 06opyaoBaHus
B uUenom. Jlak HagexHo  3awuuiaert
npeobpasoBaTeflb 4acTOTbl UM YCTPOMCTBO
nnaBHOrO Mycka OT Nblfin, 4YTO obecneynBaeT
GecnepeboriHyto paboTy Npon3BoACTEA.

171 instart-info.ru



Mpeumywectea:

lMoBbIlEHHasi MeXaHW4eckasi YCTOMUYMBOCTbL: 3(PEKTUBHO 3alLMLIaeT oOT
BUGpaLMii, BO3HMKaLOLLWX B Npouecce paboTbl.

Bbicokasi Tennootaaya: YCTPOMCTBO He HarpeBaeTcsi B npolecce
akcnnyatauuu. MpoaneHne cpoka cryx6bl 06opyAoBaHUS.

9.2 MNoxapHbIN pexum

Mopgenu NCI ocHalueHbl oyHKUMen «lMoxapHbIi pexxumy . [aHHas dyHKLMS
MOXeT COBMECTHO MCMOMb30BaTbCA B MOXapHbIX LWKadax Ans nogaepxaHus
noanopa Bo3ayxa, AbIMOyAaneHus, ynpasreH s BbITSHXKHbIMU BEHTUNSTOpPaMMU,
ynpaeneH1s NpOTMBONOXapHbIMK HacocamMu. B MOMEHT akTMBaLMM NoXapHOro
pexvma npeobpasoBarternb YacToTbl NPOJOIMKaeT CBOK paboTy, HECMOTPS Ha
BO3MOXHOCTb MOBPEXAEHUS.

MoxapHbIi pexumM npegnonaraet paboty npeobpasoBaTensi YacToTbl AaXe
B CrlyYae BO3HVKHOBEHMS OLLMOOK.

HacTpoiikn noxapHoro pexuma ykasaHbl B napameTtpax P7.80 — P7.82.

BeHTtunsaTtop
o AbIMOYAaneHns @° (
. .
[ ] BeHTtunatop |
. : nognopa  ~——
r—p 4—.\ —

INSTART® 172



[ns 3ameTokK:

INSTART® 173



[ns 3ameTokK:

174 instart-info.ru



INSTART

YMPABNAA MOMEHTOM

LLEHTP NMOOOEPXXKH
Ten.: 8 800 222 00 21
(6ecnnaTHbIN 3BOHOK o PO)
E-mail: info@instart-info.ru
www.instart-info.ru

INST-R/PCH-NCI-04/2026


mailto:info@instart-info.ru
http://www.instart-info.ru/

	Введение
	Глава 1. Общие меры предосторожности
	Внимание!

	1.1 Меры предосторожности
	Общие меры предосторожности
	Предупреждение об опасности
	Короткое замыкание
	Заземление

	1.2 Общие требования
	Профилактическое обслуживание
	Работа на частоте ниже и выше номинальной
	Вибрация механического устройства
	Работа с УКРМ

	1.3 Утилизация
	1.4 Условия хранения и транспортирования
	Глава 2. Общая информация о серии NCI
	2.1 Принцип устройства преобразователя частоты серии NCI
	2.2 Номенклатура изделий
	2.3 Модельный ряд и номинальные параметры
	2.4 Совместимость с электродвигателем
	2.5 Технические характеристики
	2.6 Внешний вид и массогабаритные характеристики изделия

	Глава 3. Установка и подключение
	3.1 Требования при монтаже
	Перед установкой
	Во время установки
	Во время электромонтажных работ

	3.1.1 Тепловыделение
	3.2 Подключение входного питания
	3.2.1 Требования к подключению
	3.2.2 Предохранители и автоматические выключатели
	3.2.3 Подключение силовых клемм и заземления
	3.3. Подключение дополнительного оборудования
	3.4 Подключение клемм управления
	3.5 Прокладка кабелей
	3.5.1 Общие правила
	Опасность поражения электрическим током
	Защита от перегрузки по току
	Опасность тока утечки
	Электробезопасность
	Индуцированное напряжение
	3.5.2. Выбор кабелей управления. Экранирование
	3.5.3. Подключение на шину RS485. Требования по подключению
	3.5.4. Подключение проводов к аналоговому входу
	3.5.5. Подключение нагрузки к релейному выходу
	3.5.6. Подключение к цифровым входным клеммам

	Глава 4. Подготовка к работе
	4.1 Меры предосторожности и проверка перед пробным запуском
	4.2 Пробный запуск
	4.3 Идентификация параметров электродвигателя (автонастройка)
	Глава 5. Встроенная панель управления и аксессуары
	5.1 Описание и функциональное назначение панели управления
	5.2 Дисплей
	5.3 Дополнительные аксессуары
	5.3.1 Монтажная рамка
	5.3.2 Удлинительный кабель
	Глава 6. Меню программирования
	6.1 Навигация и редактирование параметров в меню
	6.2 Защита данных паролем
	6.3 Параметры меню программирования и их описание
	Группа P0: Основные параметры
	0: для нагрузок с постоянным крутящим моментом.
	1: для нагрузок с переменным крутящим моментом.
	1: Векторное управление с разомкнутым контуром (SVC).
	2: Скалярное управление (V/F).
	0: Панель управления
	1: Терминал (клеммы управления)
	2: Протокол связи Modbus RTU
	2: Аналоговый вход AI.
	4: Многоступенчатый режим.
	5: Простой ПЛК.
	6: ПИД-управление.
	7: Протокол связи Modbus RTU.
	8: Высокочастотный импульсный вход HDI5
	Единицы:
	1: Результат операции основного и вспомогательного канала (см. десятки).
	2: Переключение между источниками A и B.
	3: Переключение между источником А и результатом операции (см. десятки).
	4: Переключение между источником B и результатом операции (см. десятки).
	Десятки:
	1: А – В
	2: Максимум из A или B
	3: Минимум из A или B
	0: Прямое
	1: Обратное
	2: Запрет реверса

	Группа Р1: Функции запуска/останова
	0: Останов с замедлением
	1: Останов по инерции

	Группа Р2: Параметры для настройки скалярного способа управления (V/f)
	2: Квадратичная характеристика V/f.
	6: Полностью раздельный режим V/f.
	7: Частично раздельный режим V/f.


	V
	0: Независимое время замедления частоты и выходного напряжения.
	Группа Р3: Параметры для регулировки векторного способа управления (VC).
	Параметры ПИ
	Частота
	Неправильные настройки могут вызвать:
	0: Полное интегрирование при разгоне/торможении.
	1: Селективное интегрирование при разгоне/торможении.
	0: Цифровой сигнал в параметре Р3-21 1: Аналоговый вход AI
	3: Протокол связи ModBUS RTU
	4: Высокочастотный импульсный вход HDI5 (для моделей от 18.5 кВт)
	0: цифровой сигнал в параметре Р3-23 1: аналоговый вход AI
	3: протокол связи Modbus RTU
	4: Высокочастотный импульсный вход HDI5 (для моделей от 18.5 кВт)

	Группа Р4: Параметры электродвигателя
	Группа Р5: Функции входных клемм
	0: Двухпроводной режим 1:
	1: Двухпроводной режим 2:

	2: Трехпроводной режим управления 1:
	3: Трехпроводной режим управления 2:
	0: срабатывание по замыканию AI-COM
	1: срабатывание по размыканию AI-COM

	Группа Р6: Функции выходных клемм
	Группа Р7: Расширенные функции
	0:Отключен
	1: Приоритетный режим 1
	2: Приоритетный режим 2
	0: Включен всегда
	1: Включен только во время работы
	0: Таймер неактивен
	1: Останов
	2: Продолжение работы
	0: Функция защиты неактивна 1: Функция защиты активна

	Диапазон  = (Р7-43) ± (Р7-44)∙(Р0-14)
	При разгоне:
	2. Пожарный режим 2 (P7.80 = 2)

	Группа Р8: Параметры коммуникационного протокола
	Группа Р9: Управление функциями защит
	P9-12 — Выбор действия реле аварии при автоматическом сбросе:
	0: Отключена.
	0: Отключена.
	0: Отключена.
	0: Ручной сброс
	1: Автоматический сброс
	0: Отключена
	1: Подавление при торможении.
	2: Подавление при работе с регенеративной нагрузкой
	0: Отключено.
	1: Активно при работе и замедлении.
	2: Активно только при замедлении.
	0: Останов по инерции.
	1: Останов по заданному режиму (согласно параметрам замедления).
	0: Останов по инерции.
	1: Останов по заданному режиму (согласно параметрам замедления).
	0: Останов по инерции.
	1: Останов по заданному режиму (согласно параметрам замедления).

	Группа РА: Параметры ПИД-управления
	Интегральное разделение (единицы) 0: Отключено.
	1: Включено.
	Останов интегратора при насыщении (десятки) 0: Продолжать интегрирование.
	1: Остановить интегрирование.

	Группа Pb : Параметры для специальных применений
	Группа РС: функции многоступенчатого режима и ПЛК
	0: Без запоминания
	1: Запоминание только при аварийном отключении
	2: Запоминание только при штатной остановке
	3: Полное запоминание

	Группа PD: Управление крутящим моментом
	1. Источники задания момента:
	2. Ограничение скорости:
	Пример:
	3. Направление момента
	4. Переключение между скоростным и моментным режимами
	Неактивное состояние: режим соответствует значению PD-10.

	Группа PE: Параметры кривой AI
	Группа B6: Параметры режима сна
	0: Отключен
	1: Управление через цифровой вход
	2: По ПИД-уставке и обратной связи
	3: По рабочей частоте

	Группа U0: Мониторинг событий ПЧ
	Группа U1: Параметры мониторинга
	Глава 7. Управление по коммуникационному протоколу
	Modbus RTU
	7.1. Структура сообщения
	Формат передачи данных Modbus RTU
	Пример чтения параметра P0-03 (векторное управление):

	7.2. Определение адреса передачи данных
	7.3 Таблицы регистров связи
	Формат данных:
	Настройка выходов:
	Пример команды пуска (прямое вращение):

	Глава 8. Сообщения о состоянии преобразователя частоты
	Глава 9. Дополнительные опции
	9.1 Покрытие лаком и компаундом
	Компаунд
	Преимущества:

	Лак
	Преимущества:

	9.2 Пожарный режим


