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BBepeHune

Bnarogapum Bac 3a nprobpeteHne npeobpasosatens Yactotsl cepum LCI.
Mepen Hayanom paGoTbl BHUMAaTENbHO M3yuWTe HacTosilee PyKOBOACTEO.
HapylweHue ykasaHHbIX B pykoBoAcTBe TpeGoBaHWi SKCMnyaTaumn MOXeT
NPVBECTU K BO3HWKHOBEHWMIO HEWCMPABHOCTEWN, OTKA30B, COKPALLEHWMI0 cpoka
aKcnnyaTauuu oGopyoBaHUA UNMKU AaXe K HAHECEHWIO TPaBM.

YcTaHoBKY M BBOA B 3KChnyaTauuioo Bcerga criegyeT nnaHupoBaTth U
BbIMNOSHATL B COOTBETCTBUM C MECTHbIMU 3akoHamu n Hopmamu. INSTART He
npuHUMaeT Ha cebs Hukakux oba3aTenbCTB B CryYae HapyLleHWn MEeCTHOro
3aKkoHoAaTenbCcTBa U/Mnu apyrux Hopm u npasun. Kpome toro, npeHebpexeHve
HOPMAaTMBHbLIMW JOKYMEHTAaMMN MOXET CTaTb NPUYNHON HEMONAAOK NpMBOAA, Ha
KOTOpble HE PacrnpOCTPaHAETCs rapaHTUsi U3roTOBUTENS.

B cnyyae HeobXxoOMMOCTM  KOHCyMbTauMM MO WCMOMb30BaHUIO
npeobpasoBatens 4acTtoTbl WM CEPBUCHOMY OOCHYXMBAHWIO YCTPOWCTB
obpaTtuteck B TexHuudeckyto nogaepxky OO0 «MHcTapT».

I'Ipvl BBOAE B 3KCnyaTauuto BbINONHUTL creayouine nencTeums:
BbinonHutb NPUEeMKY 1 OCMOTp:
- LleI'IOCTHOCTI: n3genua n KOMNNekTHOCTb COornmacHoO nacnopTy.

- COOTBeTCTByeT N1 HOMUHanbHOE 3Ha4YeHue, yKasaHHOe Ha 3aBOACKOMN
Tabnuuke, 3Ha4YeHuto, YKa3aHHOMY B BallleM 3aKase.

MpoBepuTb COOTBETCTBME CETEBOTO MUTAHUS M HOMUHATBHbLIX NapaMeTPoB
aneKTpoABuraTens AManasoHy HanpsKeHWUst CUII0BOTO NMUTAHMSI.

BbINOMHUTL YCTAHOBKY M NOAKIHOYEHNE B COOTBETCTBUM C PEKOMEHAALMUAMMU,
yKasaHHbIMM B rnaBe 3 HacTosILLEero pyKoBOACTBA.

BbinonHute nNapameTpupoBaHWe B COOTBETCTBUM C TEXHOMOrMYECKUMM
YCIOBUSIMU.

B cnyyae BbISIBNEHWSI HapyLleHUs OOHOrO M3 TMYHKTOB HemeaneHHO
CBSDXMTECH C Npou3BoaMTENEeM Unv Balwmnm noctasLUmKoM.

MpousBoguTenb ocTaBnsieT 3a cobol MNpaBoO M3MEHSTb TEXHUYECKUE,
nporpaMMHble MapameTpbl WM YCIOBUSI MCMONb3oBaHWs obopyaoBaHus 6e3
npeaBapuUTENbHOTO YBEAOMITIEHNSI.

MarotoButens: OO0 «NHcTapT»
r. CaHkT-lNeTepbypr, npocnekT bonbLluesBukos, gom 52, kopn. 9, Ten. 8 800 222-00-21
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MmaBa 1. O6wmMe mepbl NPEAOCTOPOXKHOCTHU

B 0oTBeTCTBEHHOCTb MONb30BaTENs BXOAUT MPOYTEHWE U MOHMMaHWe BCex
VIHCprKLlVII;l B AaHHOM pykoBOACTBE BMJ1IOTb A0 YCTaHOBKW, UCMNONb30BaHUA
717 OﬁCJ'Iy)KMBaHVIFl npeo6pasoBaTen;| 4YacToTbl, cCneaoBaTb nNpaBunam
SJ'IeKTp0663OI'IaCHOCTVI, BKIno4as ncnonb3oBaHue COOTBETCTBYKOLLEro
3auTHOro 060py,EIOBaHI/19| 1 nony4vyeHue HeobxoaMMbIX KOHcyHbTaLlVIVI nepen
ncnonb3oBaHWMeEM 3TOro OGOpy,EI,OBaHIAﬂ cnoco6oM, OTMMYHbIM OT OMUCAHHOTO B
OaHHOM pyKOBOACTBE.

B PYKOBOACTBE UCMOSb3YHOTCA cneayruwne CMMBOSbI:

BHumaHue!

[aHHbIA  cuMBOM  MCMONb3yeTcsl B PYKOBOACTBE, YTOObI
npvBeneYb BHMMaHWe Mosb3oBaTens K HEOOXOAMMOCTU MPOABAATb
ocoboe BHMMaHWE MpU MOHTaxe, 3KCniyaTaumu u obcnyxuBaHum
obopynoBaHusi.

OnacHocTb!
HecobntogeHve TpeboBaHuiA Npy BbINOMHEHUW AAHHOW onepawmm
MOXET NPUBECTYU K TSHXKKMM TPaBMam 1 neTanbHbIM NOCNeACTBUSIM.

3ameyvaHue
Yka3sblBaeT Ha BaxHYH UHOpMaUuto, NpeHebpexeHne KOTopoi
MOXeT MPUBECTU K NOBPEXAEHNIO 060PYA0BaHMSI.

1.1 Mepbl NpeaoCTOPOXHOCTU
O6wWwue mepbl NPeAOCTOPOXKHOCTU

* [lo Hayana npMMEHEHUsI BHMMATENbHO O3HAKOMLTECH C
HacTosILEen HCTPYKLUMEN.

+ K pabore no ycraHoBKke ¥ akcnnyaTauuu npeobpasoBatens
OOIMKEeH [omnycKaTbCH TONMbKO KBanUMUUMPOBAHHBIA U OOYyYEHHbI
nepcoHarn.

* Ybegutecb B TOM, 4TO napameTpbl npeobpasoBaTtensi
COOTBETCTBYIOT NapaMeTpam afeKTpogsuraTens.

+ T[locne noaknioyeHuMsl MecTa CWUMOBbIX  COeaUHEHWN
peKoMeHAyeTCst 3an3onmMpoBaTh.

* [lpn BbLINONMHEHUM PEMOHTHLIX W  NPOUNAKTUYECKMX
paboTr npeobpasoBaTenb AOMKEH ObITb OTKMOMEH OT CETU MU
anekTpoaBuraTens.

* He nogkniovante cetb k knemmam U, V. nu W. 310 moxer
NPVBECTU K NOBPEXAeHUI0 NpeobpasoBaTtens 4acToTbl.

* MpeobpaszoBaTtenb 4acToTbl HE MOXET OblTb UCMONb30BaH Kak
pasbeanHUTENb LEny UM n3onupyioLlee yCTponcTBo.

* He ponyckaeTcsi nonagaHve Bnarn BHyTpb npeobpasoBatens
4acToThbl.



* He ycraHaBnuBanTe KOHOEHCATOPbl ANs  MNOBbILEHNUS
KoadpmLMEHTA MOLLHOCTU 3MNEKTPOABUraTens uUnu BapucTop Ans
MonHuesawmTel Ha Bbixode MY. B npotnBHOM cniyyae MY moxer
YWTW B OLUMOKY NO TOKOBOW Neperpyske unm Aaxe BbIATA U3 CTPOS.

MpeaynpexaeHne 06 onacHOCTH

* [lo Tex nop, Noka MCTOMHUK MUTaHUSA MOLKIOYEH (BKMoYasi
cnyyaw, korga MY B COCTOSAHUM OLUMOKM UNN HAXOOUTCS B pexume
OXWOAHUSE KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAYLUME LUMHBbI
HaxogsATcsa Nog HanpshKeHNeM.

* Ecnn MY nopknoveH K CETM WM UCTOMHWUKY MEepeMEeHHOro
TOKa, NUTaHWe Ha ABuraTernb MOXET ObiTb NO4AHO B OGO MOMEHT.
HenpegHamepeHHbIN Nyck BO BPEMsi HACTPONKM, 0BCIYXMBaAHWS UIu
PEMOHTHbIX pabOoT MOXET NPUBECTU K TSHXKKMM TPaBMaM U NeTanbHbIM
nocneacTBusiM.

* B MY ycraHoBneHbl KOHOEHCATOPbLI, KOTOpbIE OCTAaKTCS
3apsHKEHHBIMM eLLe HEKOTOPOE BPEMS MOCHEe OTKITHOYEHUS MUTaHUS.
[MoaTomy HeobxoouMo BbhKAATb HE MeHee 5 MUHYT nepes Havyanom
obcnyxuBaHusa Bo nsbexaHve yaapa arnekTpuieckuM TOKOM.

KopoTkoe 3amblkaHue

B cnyyae cepbesHOW Meperpy3kn ¥ MOSIBIIEHUS KOPOTKOTO
3aMblkaHusl, paboTa npeobpa3oBaTens 4YacToTbl AOSKHA ObiTb
HeMe[eHHO npekpalleHa. Mocrnenyolwmin BBOA B 3KChnyaTaumo
OCYLLECTBISAETCA TOMbKO MOcne COoOniofaeHus pekomeHaauun u
TpeboBaHui (2nasa 8)

3asemneHue

B oTBeTCcTBEHHOCTb Monb3oBaTens (MU crneumanucTa,
3aHMMAKLWMUMCA  MOHTaXOM W nogkmoveHvem [MY)  BxoauT
NoAKMYEHMe 3a3eMNeHUss B COOTBETCTBUM C  MECTHbIMU
cTaHgapTamu anekTpobesonacHoCcTU.

1.2 PekomeHaauumn

[nsa obecneveHust HagexHoW u 6esonacHom paboTbl yCTPOWCTBa,
— | peKoMeHAyeTCsi UCMomnb30BaHVe AOMNOSTHUTENBHOrO 060pyAOBaHMS.
— lNodpobHee cm. enasa 3.2 u 3.3 Hacmosiweao pykosodcmea




MpodunakTuyeckoe obcnyxusaHue

KpaiiHe BaxHO BbIMOMHATH NpodunakTuyeckoe obcnyxuBaHue
W perynsipHble npoBepku npeobpasoBaTensi 4acToTbl, B KOTOpoe
BXOAMT OYMCTKA, PErYNSIpHbIA KOHTPOMNb U 3aMeHa M3HalLMBaeMbIX
petanei. [TodpobHee cm Ha calime ([lepedyeHb pabom 10 aHo8oMy
u mexHu4eckomy obcnyxugaHuro npeobpaszogamerseli Yacmomeai)

Pa6ota Ha yacToTe HMXe U Bbllle HOMUHANbHOMN

Ecnu B TexHOMorM4yeckom npoLiecce BO3MOXHa NPOAOIKUTENbHAs
paboTa anekTpoaBuraTensi Ha H1U3kux obopoTax, To pekoMeHayeTcs
MCMONb30BaHNe OOMNOMHUTENBHOMO OXMaXAEHUs! ANeKTPoABUraTens
UM UCMoMnb30BaHWe 3neKTpoaBwuraTtens, aganTUPOBAHHOIO Ans
MY. Ecnn Heobxoguma paboTa Bbille HOMWHANbHOW CKOPOCTH,
npuMMTE BO BHMMaHWE pPEeKOMeHZAUuuV 3aBOAA-U3rOTOBUTENS
aneKTpogBurartens.

Bu6pauus mexaHM4eckoro ycTpomcTBa

OnekTpoaBuratenb Ha HEKOTOPOM [ManasoHe 4acToT MOXeT
BONTW MEXaHUYECKNI PE30HAHC, YTO CTaHET NPUYNHOWN NOBbILLEHHOMO
wyma u Bubpaumn. C uenbto wusbexaHus gaHHoro addpekTa,
HeobXoAMMO YCTaHOBWTbL AManasoH MNpOMNyCcKaHWs PEe30HaHCHbIX
4acToT C MOMOLLLI (PYHKUMM CKa4yKoOOpasHOW nNepecTpomnku
BbIXOAHOW YacToThl.

Pa6ora c YKPM

>

MpumeHeHne YKPM coBmecTHO ¢ npeobpasoBateneM 4acToTbl
BeAET K MMNYNbCHbIM KonebaHusim B 3NEKTPUYECKUX cucTemax.
MpeobpasoBaTenb 4acToTbl B 9TOM CriyyYae Bbi3bIBAET YBENUYEHME
TOKa PE30HaHCHOW TapMOHVKW, a TakkKe YyXyALleHUe NUTaoLLEero
HanpshXeHUsi, YTO MOXET NpuBecTu k cbosm B pabote obopyaoBaHus
W faxe BbIXOAY M3 CTPOSI.

B cBA3u ¢ 3atum HeobxoavMMO npeaycMOTpeTb ANS 3almTbl
MY  npumeHeHne cneumanbHbIX (PUNBETPYIOWMX)  pPeaKTopoB
UnuM pgpoccenen  3alWmTHbIX (NMnbo  Apyroro  AOMOMHUTENBLHOMO
o6opynoBaHus, pekoMeHaoBaHHoro npomssoguntenem YKPM).


https://instart-info.ru/podderzhka/service/tekhnicheskoe-obsluzhivanie/
https://instart-info.ru/podderzhka/service/tekhnicheskoe-obsluzhivanie/

1.3 YTunusaumusa

Kopnyc npeo6pasosartens w4actotel cepum LCl usrotosnen
U3 Martepuanos, He noAAepXMBalOLWMX ropeHne. B coctase
maTepuanos, MpUMeHsieMblx B npeobpasoBaTtensx YacToTbl
«MHCTapT», He COAepPXUTCA BEWEeCTB, KOTOpble MOryT OKasaTb
BpeOHOe BO3AENCTBME Ha OKPYXaloLLyo cpedy B npoLuecce u nocre
3aBepLUeHVst OKCniyaTaumm wusgenus. B coctase marepumarsnos,
NMPUMEHSIEMbIX B U3AENUN, He COAepXaTcs AparolueHHbIe MeTansbl
B KOMUYECTBax, MPUroAHbiX Ans caaun. Mocrne OKoHYaHus cpoka
cnyx6bl MY nogeepraeTtcss MeponpusATMSAM MO MOAFOTOBKE U
OTNpaBke Ha YTUNM3aUMIO B COOTBETCTBUM C HOPMAaTUBHO-
TEXHUYECKUMU [JOKYMEHTaMM, MPUHATBIMKA B SKCMIyaTupyloLLen
opraH13auum rno yTuinsaumm niacTuka, YepHbIX, LUBETHBIX METansIoB
1 BNEKTPOHHBIX KOMMOHEHTOB.

O6opynoBaHue, CoaepKallee SMeKTPUYEecKMe KOMIMOHEHTLI,
Hemnb3s YTUNM3MpoBaTb BMecTe C 6biToBbIMM oTxodamu. OHo
[OSDKHO BbITb YTUIM3MPOBAHO OTAENBHO B COOTBETCTBUM C MECTHBLIM
[ENCTBYIOWMM Ha AaHHbIi MOMEHT 3aKOHOLATENbCTBOM.

1.4 YcnoBus xpaHeHUs1 U TPaHCNOPTUPOBaHUA

Mpunbopbl TpaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcnopTte nboro
Buaa. KpenneHwe Tapbl B TpaHCMOPTHbIX CPEACTBaX [OOIMKHO
NPOWU3BOAUTLCS  COMMAcHO nNpaBunaMm, [AENCTBYLOLWMX  Bupax
TpaHcnopTa.

YcnoBus  TpaHCNOPTMPOBaHUS  OOMKHbI  COOTBETCTBOBATb
ycnosusim 5 no FOCT 15150 - 69 npu TemnepaType OKpyKatoLlero
Bo3gyxa - 25...+ 55 °C ¢ cobniogeHueM mep 3almTbl OT yAapoB U
BUGpaLmii.

Mpw ANMTEnbHOM XpaHeHUn HeobXoaMMO yUUThLIBaTb crieayoLme
pekoMeHaaLmnn:

XpaHuTb NpeobpasoBaTenb YacToTbl B OPUTMHANBHON yMakoBKe.

YcnoBus XpaHeHWst B Tape Ha CKNage MW3roToBuTeNns W
notpebutens [oOmkHbI cooTBeTcTBoBaThb ycrnosusM 1 no OCT
15150-69. B Bo3gyxe He [OOMKHbI MPUCYTCTBOBATb arpeccuBHbIE
npumecu, Temnepatypa xpaHeHusi - 20...+ 60 °C.

Ecnu temnepartypa anutensHoro xpaHeHust Hwke 0 °C, nepeg
BBOAOM B 3KchnyaTauuio HeobxoguMmo nomecTtuTb obopyaoBaHue
B cyxoe nometleHune ¢ Temnepartyponn + 10...+ 25 °C Ha cpok He
MeHee 4 Yacos.



B cnyyae xpaHenna [14 6Gomee 6 wMecsAueB, nepen
ncnornb3oBaHem Heobxoammo npoussecTn OpMOBKY
3MNEKTPONUTUYECKNX KOHAEHCATOPOB 3BEHA NMOCTOSHHOIO TOKa ANns
npefoTBpaLLeHNst «CTapeHUsi» 1 NoTepu eMKOCTU.

dopMmoBKa OCyLLECTBAETCA MyTEM NIIaBHOW MOAAYM HAMPSHKEHNS
nuTaHns Ha npeobpa3oBaTenb YacToTbl A0 HOMMHANbHOMO B
cnenyoLLen nocnegoBaTenbHOCTU:

- nnaBHo nogatb 25 % OT HOMWHANBLHOMO HaMpPsKEHWs
YCTPONCTBa U MPOAOCIDKNTL Noaaqy YCTAHOBMEHHOIO HanpsKeHns B
TeyeHve 30 MUHYT;

- NNaBHO yBENUYUTL HanpsxkeHne Ao 50 % OT HOMUHAMNBLHOTO K
NpoJoIKMTb NoJavy YCTaHOBIEHHOrO HanpskeHus B TeveHne 30
MUHYT;

- NNaBHO yBENUYUTL HanpsXXeHne A0 75 % OT HOMUHATBLHOTO 1
NpoJoIHKMTb Nnogavy YCTaHOBIEHHOrO HanpskeHus B TeveHne 30
MUHYT;

- NNaBHO yBenuunTb HanpsbkeHne Ao 100 % oT HOMUHAaNBLHOTO
1 NPOAOIMKUTL NOAAYY YCTAHOBIIEHHOTO HanpsbkeHns B TedeHne 30
MUHYT;

- pjanee 3aKoOHuYWTb npoueaypy (OPMOBKM U UCMOMb30BaTb
YCTPONCTBO B COOTBETCTBUU C P3O 1 TpebyembiM TEXHONOrMYeCcknm
npoLEeccoM.



maea 2. O6wasn nHdopmaums o cepum LCI

MpeobpasoBaTens YactoTbl cepumn LCI npeacrasnsieT cobolt onTumanbHoe
undgpoBoe pelleHne AnA  ynpaeBneHust TpexdasHbiMU  aCUHXPOHHBIMM
anekTpoaBuraTensiMM C  KOPOTKO3aMKHYTbIM — pOTOPOM  MpPWU  BXOOHOM
HanpsbkeHun 230 B, 400 B unu 690 B (3aBucut ot mogenu). Cepusi nogxogut
Ana  obLenpoMBILLNEHHbIX  MeXaHW3MoB. MoxeT ObiTb  Mcnonb3oBaHa
AN ynpaeneHnss MOMEHTOM K paboTbl C dHKogepamu. YCTpoWcTBa MOryT
NpUMEHSITbCA ANns paboTbl CO CTaHKaMu, Hacocamu, Lpeaepamu, Apobunkamu,
Komnpeccopamu, Tenexkamu u MHOrMM ApyruMm obopyfnoBaHueM. [uanasoH
mowHocTen cepum LCI: ot 0.4 go 4.0 kBT (npun BxogHOM HanpsbkeHun 198-253
B (+5 % He 6onee 20 mc), ot 0.4 go 800 kBT (Npy BXOAHOM HanpspkeHwun 342-
440 B (+ 5 % He 6onee 20 mc)), ot 18.5 o 1400 kBT (Npn BXOAHOM HanpsbkeHun
594-759 B (+ 5 % He 6onee 20 mc))

2.1 MpuHUMN ycTporcTBa NpeobpasoBaTtens YacToTbl cepum LCI

LCI npeactaensier cobon ceputo npeobpasoBaTenen 4acToThl,
MCMONb3yeMbIX  ANs  yrNpaBMneHWsl  aCUMHXPOHHBIM  3reKTpogBuratenem
nepeMeHHoro Toka. Ha pucyHke Hwke npuBedeHa npuHUMNManbHas
anekTpuyeckad cxema [1Y. Beinpsmutens npeobpasyetr TpexdasHoe
nepeMeHHoe HanpsbkeHMe B NOCTOSHHOe. [pynna  anekTponmUTUYEecKux
KOHEHCATOpOB 3BeHa MOCTOSIHHOTO TOoKa CTabunuaupyloT MNOCTOSHHOE
HanpshkeHue. [pu nomowwm IGBT-moaynen MNOCTOSIHHOE —HanpshkeHue
npeobpasyetca B nepemeHHoe. B cnyyae paboTbl C BbICOKOMHEPLMOHHBIMU
Harpyskamu, korga HanpsikeHve B Lienu NpeBbILLaeT MakCUMaribHbI YpOBEHb, K
Kremmam 3BeHa nocTosiHHoro Toka (3MT) nogknioyaeTcsi TOPMO3HOM KOMMIEKT.
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Puc. 2.1 MpuHyunuanbHas anekmpuyeckasi cxema 0r1si modeneli 0o 22 kBm
(8Knto4UMerbHO)
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Puc.2.2 lMpuHyunuansbHas anekmpuyeckas cxema modenel cebiwe 30 kBm
(8Kro4UMerbHO)

K ycTponctBam MOLLHOCTbIO MeHee 22 kBT (BKN4YMTEMBLHO)
MOXeT ObITb MNOAKMIOYEH TOPMO3HOM pe3nCTop, K MoAensm
MoLlHocTbio 6onee 30 KBT (BKNIOYMTENBHO) MOXET ObITb NOAKMIOYEH
AOMOSTHUTENBHO TOPMO3HOW MPepPbIBaTENb C KOMMIEKTOM TOPMO3HbIX
pesncTopos.



2.2 HomeHknaTtypa nsgenumn

Moxanyvicta, npoBepbTe YCTPOMCTBO [0 MPUMEHEHUS Ha npeamer
OTCYTCTBWS BHELLHMX MOBPEXAEHWIN N COOTBETCTBMSA 0003HaYeHMSA yCTpoicTBa
Bawewmy 3aka3y. Hagnuce Ha 3aBoackon Tabnuyke: Hanpumep, LCI-G0.4-2B.

LCI-GX/PY-UB(S)+

1 23 45 67 8

Mpeo6pa3oBaTtens YacToTbl cepun LCI

Mopenb LCI-G0.4-2B
BxopHoe Hanpsbkerve, UBx 1~198...253B 50/60 Ny + 2%
BeixogHoe HanpsbkeHue, UBbix 3~0...Usx 0...599y,
MouHocTb, KBT Ptp=0.4
Tok, A Itp=23
CreneHb sawmTsl | IP20
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. Cepus
. Pexxkum G — o6LenpoMmbiLLneHHbI*
. MowHocTb an.gsuratens (kBT) ans obwenpombiluneHHoro pexuma (G)
. Pexxum P — HacocHbI**
. MowHocTb an.gsuratens (kBt) ans HacocHoro pexuma (P)
. HomuHanbHoe HanpsikeHue:
1: Bxoa 1~230 (220) B, 50/60 I'y; Bbixoa 1~230 (220) B
2: Bxog 1~230 (220) B, 50/60 I'u; Bbixog 3~230 (220) B
3: Bxog 1~230 (220) B, 50/60 'y, BbIXOA 3~400 (380) B
(380)B
(660) B

O WN =

4: Bxop 3~400 (380) B, 50/60 I'y; Bbixog 3~400 (380
6: Bxog 3~690 (660) B, 50/60 I'u. Bbixoa 3~690 (660
7. BCTpOEHHbLIN TOPMO3HOW MOAYIb
8. LCI(S) - cepus ¢ 6onee npocTbiMu PyHKLMOHANBHBIMWU BO3MOXHOCTAMM
9. JononHuTenbHble ONUMK:
C3C - pononH1TENbLHOE NOKPLITUE NNaT NakoMm;
KMI-I1 - 3awmutHOE NOKpbITUE NNaT KOMNayHOoM;
IP54 - cteneHb 3awuTbl IP54;
FM - «noxapHbIn pexumy»;
SM - paboTta ¢ CUHXPOHHbLIMW ABUraTENAMU;
LCI-PG1, LCI-HDO, LCI-HDI, LCI-DP — nnatbl paclumpeHus.

*O6LWwenpoMbILLEeHHbIN pexuM (G)

Wcnonb3ayeTcst ¢ Harpyskoil C MOCTOSIHHbIM — BpallalolMM MOMeHTOM. B aTom crnyyae BennuuHa
Bpallalolliero MOMeHTa, HeobxoAuMoro Ansi NpuBefeHUs B AeiCTBME Kakoro-nmbo MexaHuama,
NOCTOSIHHAa HE3aBMCUMO OT CKOPOCTU BpalleHusi. [pumMepoM Takoro pexuma paboTbl MOTYT CIyXWUTb
KOHBeWepbl, 9KCTPYAepbl, KOMMPECCOPbI, CKBXKMHHbIE HACOCHI.

**HacocHbiv pexum (P)

Mcnonb3ayeTcsi ¢ HarpysKkoi C NepeMeHHbIM BpaLLaioLLMM MOMEHTOM. OTOT MOMEHT UMEET OTHOLLEHME K
Harpyakam, [nsi KOTOpbIX TPEBYeTCst HU3KMIA BpaLL@oLLMiA MOMEHT NPU H3KOWN YacToTe BpaLLeHusl, a npu
YBENMYEHUMN CKOPOCTY BpaLLeHus TpebyeTcs Gornee BbICOKWIA BpALLAIOLLWi MOMEHT. TUMMYHbLIM MPUMEpPOM
TaKoro pexuma siBfsioTCsl HACOChI (HACOChI C BLICOKUM MyCKOBbIM MOMEHTOM HeobxoanMo nogdupats no
06LLEeNnpOMbILLIEHHOMY pexuMy (G); K TakUM HacoCam MOXHO OTHECTH CKBaXXMHHbIE HACOChI, HACOCHI AMst
nepeKayku BA3KUX XWUOKOCTel, BaKyyMHble HacoChl).



2.3 MogenbHbIN psig U1 HOMUHaNbHbIE NapamMeTpbl
Tabnuua 2.1 MogenbHbI psig U HOMUHanbHbIe NapameTpbl cepun LCI

M . . CooTtBeTcTBYHOWUMI
Monent OLWHOCTD, BxoaHon BbixogHou anexTpoABMIaTEND,
kBT ToK, A ToK, A BT
Bxopa: 1 casa, 198-253 B, Bbixoa: 1 thasa, 198-253 B
LCI-G0.4-1 0,4 4,0 2,8 0,4
LCI-G0.55-1 0,55 54 3,8 0,55
LCI-G0.75-1 0,75 8,2 52 0,75
LCI-G1.5-1 1,5 14,0 10,0 1,5
LCI-G2.2-1 2,2 18,0 13,8 2,2
Bxopa: 1 dasa, 198-253 B, Bbixoa: 3 dasbl, 198-253 B
tg:zgg:ijg iS) 0.4 5.0 23 0.4
LCI-G0.55-2B 0.55 5.4 4.0 0.55
Loran 7o () 0.75 82 5.0 075
R iS) 15 14.0 7.0 15
tg::gg;jg iS) 2.2 23.0 10.0 2.2
LCI-G4.0-2B 4.0 30 15.0 4.0
Bxop: 1 dasa, 198-253 B, Bbixoa: 3 dasbl, 342-440 B
LCI-G0.4-3 0,4 3.5 1.2 0,4
LCI-G0.75-3 0,75 7.5 25 0,75
LCI-G1.5-3 1,5 1 37 1,5
LCI-G2.2-3 2,2 15 5 2,2
LCI-G4.0-3 4,0 26 8.5 4,0
LCI-G5.5-3 55 39 13 55
Bxoa: 3 dhasbl, 342-440 B, Bbixoa: 3 dasbl, 342-440 B
LCI-G0.4/P0.75-4B 0.4/0.75 1.8/3.4 1.3/2.5 0.4/0.75
LCI-G0.75-4B (S) 0.75 3.4 21 0.75
LCI-G0.75/P1.5-4B 0.75/1.5 3.4/5.0 2.5/3.7 0.75/1.5
LCI-G1.5-4B (S) 1.5 5.0 3.8 1.5
LCI-G1.5/P2.2-4B 1.5/2.2 5.0/5.8 3.7/5.0 1.5/2.2
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LCI-G2.2-4B (S) 22 5.8 5.0 2.2
LCI-G2.2/P4.0-4B 2.2/4.0 5.8/10.5 5.0/8.5 2.2/4.0
LCI-G4.0-4B (S) 4.0 10.5 9.0 4.0
LCI-G4.0/P5.5-4B 4.0/5.5 10.5/14.6 8.5/13 4.0/5.5
LCI-G5.5/P7.5-4B 5.5/7.5 14.6/20.5 13/18 5.5/7.5
LCI-G7.5/P11-4B 7.5/11 20.5/26 18/24 7.5111
LCI-G11/P15-4B 11/15 26/35 24/30 11/15
LCI-G15/P18.5-4B 15/18.5 35/38.5 30/37 15/18.5
LCI-G18.5/P22-4B 18.5/22 38.5/46.5 37/46 18.5/22
LCI-G22/P30-4B 22/30 46.5/62 46/58 22/30
LCI-G30/P37-4 30/37 62/76 58/75 30/37
LCI-G37/P45-4 37/45 76/92 75/90 37/45
LCI-G45/P55-4 45/55 92/113 90/110 45/55
LCI-G55/P75-4 55/75 113/157 110/150 55/75
LCI-G75/P90-4 75/90 157/180 150/170 75/90
LCI-G90/P110-4 90/110 180/214 170/210 90/110
LCI-G110/P132-4 110/132 214/256 210/250 110/132
LCI-G132/P160-4 132/160 256/307 250/300 132/160
LCI-G160/P185-4 160/185 307/346 300/340 160/185
LCI-G185/P200-4 185/200 346/385 340/380 185/200
LCI-G200/P220-4 200/220 385/433 380/430 200/220
LCI-G220/P250-4 220/250 433/468 430/465 220/250
LCI-G250/P280-4 250/280 468/525 465/520 250/280
LCI-G280/P315-4 280/315 525/590 520/585 280/315
LCI-G315/P355-4 315/355 590/665 585/650 315/355
LCI-G355/P400-4 355/400 665/785 650/754 355/400
LCI-G400/P450-4 4007450 785/883 754/850 4007450
Bxoa: 3 dpasbl, 594-759 B, Bbixoa: 3 dasbl, 594-759 B
LCI-G18.5-6 18.5 23 20 18.5
LCI-G22-6 22 27 24 22
LCI-G90-6 90 105 102 90
LCI-G110-6 110 130 125 110
INSTART® 13




LCI-G30-6 30 37 33 30

LCI-G37-6 37 46 41 37

LCI-G45-6 45 56 50 45

LCI-G55-6 55 70 62 55

LCI-G75-6 75 90 85 75

LCI-G132-6 132 170 150 132
LCI-G160-6 160 200 175 160
LCI-G200-6 200 235 215 200
LCI-G220-6 220 247 245 220
LCI-G250-6 250 265 260 250
LCI-G280-6 280 305 299 280
LCI-G315-6 315 350 330 315
LCI-G355-6 350 382 374 350
LCI-G400-6 400 435 410 400
LCI-G500-6 500 595 550 500
LCI-G630-6 630 695 680 630
LCI-G700-6 700 770 750 710
LCI-G800-6 800 883 860 800
LCI-G900-6 900 968 950 900
LCI-G1250-6 1250 1333 1310 1250
LCI-G1400-6 1400 1477 1450 1400

2.4 CoBMeCTUMOCTb C 3fIeKTpoaBurarenem

CraHpapTHbIi anekTpoaBuratens ans cepum LClI — 310 4-XNOMOCHbIN
KOPOTKO3aMKHYTbIA  @CMHXPOHHbBIA  3MeKTpoABUraTenls UM CUHXPOHHbIV
OBuratenb C MOCTOSIHHbIMM - MarHutamu  (onums). [Ons  gpyrux  TUMnoB
anekTpoasuratenen MY nogbupaercsa B COOTBETCTBUN C HOMUHANBbHBIM TOKOM
anekTpoaBuraTens.

HoMMHanbHBLIN  TOK 3nekTpogBuraTensi He  [OOJDKeH
== | npeBbiWaTb BLIXO4HOW TOK NpeoGpa3oBaTesisi 4acToOThlI.
— HonyckaetcA pa6oTta ¢ HECKONbKUMU 3NeKTpoABUraTensimm,
MMeIoLWMMUN OQMHAKOBbIE TEXHUYECKME XapaKTepUCTUKU. B aTom
cnyyae noa6op OcCyLlIeCTBASAETCA MO CyMMe HOMWHanbHbIX
TOKOB C 20%-HbIM 3anacoM: | =(I +1 +--+] )1.2

ny ant ap2 30n
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2.5 TexHU4YecKkue xapakTepucTukun
Tabnuua 2.2 TexHn4eckve xapakTepucTmkn npeobpasosateneit YacTotel cepun LCI

Mokasatenb

3HauyeHue

OCHOBHbIe napameTpsbl

[nanasoH HanpskeHus
1 YacToThbl 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 'y + 2 %
3 ~594-759 B (+ 5 % He Gonee 20 mc), 50/60 My + 2 %

[nanasoH HanpsikeHns
1 4acTOoTbl Ha BbiXoae

1~0-U,, 0-599 'y
3~0-U,, 0-599 I'y

[JuanasoH moLyHocTen

0.4 - 1400 kBT

Tvn nogknto4aemoro
anekTpogsurartens

OpHodasHbIn aCUHXPOHHbIV
TpexdasHbin acMHXPOHHbIN ¢ K3P
TpexdasHbii CUHXPOHHBIV ¢ MM

MeTogb! ynpaseneHus

CkansipHbii

BeKTOpHbIN C pa3oMKHYTbIM KOHTYpoM (be3patumnkoBbii SVC)
BekTopHbIi ¢ obBpaTHOM cBA3blo (¢ aHkogepom, VC)
(HenpumeHunmo k mogensam cepuu LCI(S))

Meperpy3oyHas
€NocobHOCTb (He Yalle
1 pasa B 10 MuH)

G: 150% oT HOMUMHanbHoro Toka B TedeHune 60 ¢ 180 % ot
HOMWHaIIbHOTO TOKa B TedeHue 3 ¢
P: 120% oT HOMWHanbHoro Toka B TeyeHne 60 ¢ 150 % ot
HOMWHaIIbHOTO TOKa B TedeHue 3 ¢

Hecywas vactota

0.5-16kly

MyckoBoW MOMEHT

150 % ot 1.0 'y (SVC)
180 % ot 0.0 'y (VC)
(HenpumeHnmo k mogensam cepun LCI(S))

[wnana3soH ckopocTen

1:200 (SVC)
1:1000 (VC) (HenpumeHnmo k mogensim cepun LCI(S))

TouyHOCTb
oTobpaxeHus
BbIXOAHOI YacToTbl

Lincdposoe 3apaHme: 0.01 'y
AHanoroBoe 3afaHune: MakcumanbsHas yactota x 0.2 %

TOYHOCTb NOCTOSIHHOMN
CKOpOCTU

+0.5 % (SVC)

YBenuyeHne MoMeHTa
(U

ABTOMaTHYECKOE
PyyHoe 0.1...20 %

XapakTtepuctuka
3aBucumocT (U/f)

Mpamas. Keagpatuuas.
JlomaHas no HeckonbkuM TodkaMm. PaspensHas

Xapaktepuctuka InHeliHas, S-obpa3sHas,
pasroHa/3amenneHus YeTbipe BpemeHu pasroHa/zameanenus (0.0...6500 c)
PyHkuma AVR ABTOMaTMYecKas CTabunmaauns BbIXOLHOTO HaNPSHKEHUS!
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MaHenb ynpasnexHus

YnpaeneHue B
BEKTOPHOM pexume

BcTpoeHHble
pacLuMpeHHble
dyHKUMK

[OuHamunyeckoe
TOpMOXeHune

TONYKOBBIV PEXUM
MpocTon MJK
MHorocTyneHuartbi
pexum

Ma-ynpaenexne

Be3ocTaHoBoYHas
pabota

CeTeBble NPOTOKONbI

Onuumn n aKkceccyapbl

3almnTHbIe YHKUMN

3aluTHOE NOoKpbITHE
nnar

CreneHb 3aWwuThbl

DYHKUMOHaNbHbIe BO3MOXHOCTH
CbemHas 1o 10 M ( B KOMNIEKT BXOAUT kabenb AnnHon 2 M)

Mo ckopocTU/no MOMeHTy

2 TalimMepa, CYETYMK MMMYNbCOB, ANWHbI, PAcCTOAHWSA, 2
Habopa napameTpoB AN ABYX pasHbiX dfieKTpoaBuratenew,
BUpTyarnibHoe  perne  3afepxku BpeMeHu, OGbicTpoe
orpaHu4eHVe ToKka, OTCIeXWBaHWE CKOpOCTW  nepen
3anyckom, BcTpoeHHoe [MN[-perynupoBaHue, yHKUMSA
aBTOMaTU4eckoro ocTaHoBa npeoGpasoBaTenis  4acToTbl
no  AOCTWKEHUM 3aJaHHOTO  BPEMEHW, KOMMeHcauus
OTKIOHEHWSI CKOPOCTY, BbI3BAHHOTO MOBBLILLEHWEM Harpysku,
(PYHKUMSI ynpaBneHns 4acToTon konebaHui (NpuMeHsieTcsl B
o6opyaoBaHUN HAMOTKM TEKCTUMBHOW HUTK)

TopMOXeHWe NOCTOAHHLIM TOKOM

[nana3oH 4acToThl: 0.0...makcumanbHas yacToTa.
OTaenbHOe Bpems pasroHa/3amefneHusi Afsi TONMYKOBOTO
pexuma

3afaHne cKopocTU UM BpeMeHu paboTbl Ha kaxaon us 16
cTyneHen

3apgaHne ckopocTM C UMGPOBLIX KNEMM C nomolybto 16
KOMOBUHaLMi

Peanusauusi cuctembl ynpaeneHusi ¢ 2 gatynkamu obpatHoi
cBA3N

Mpu NponaaaHun NUTaHus:
MeHee 15 Mc - HenpepbiBHasi paboTta
6onee 15 mc - aBTONEepesanyck

Modbus RTU - BcTpoeH
Profibus DP - onuus

MaHenb, yANUHUTENbHLIN kabenb, MOHTAXKHbIA KOMMIEKT,
3awmnTHble NOKPbITUA nnar, nnatbl pacwmpeHus,
AononHuTenbHoe oﬁopy,qoeaHme

MonHbI kKoMnnekc + AnnapaTtHas 3awwmTa B mogensix LCI ot
55 kBT 1 Bbiwe. (OnuuoHansHo - ans mogenew ao 55 kBT)
AnnapaTHasi 3aWuTa ocyllecTBnsieT Gornee BbICOKOE
GbICTpOaencTBME NpY TOKOBLIX MEPErpy3kax Nno CpaBHEHUIO
CO CTaHA4apTHOWM NPOrpaMMHON 3aLLMTON.

C2C 6a3oBoe, C3C onumsi, komnayHz (onumst)

IP20, IP54 (onums)



YnpaBneHue

KaHanbl komaHabl
3anycka

MaHenb, knemmel, ceteBon npotokon Modbus RTU, Profibus DP -
onums

3apaHue 4acToThbl

10 UCTOYHMKOB 3a4aHWs YacTOTbl

3afaHue MoMeHTa

10 TMNOB UCTOYHUKOB 3a4aHNsA BpaLLaoLLEero MOMeHTa

McTouHnK nuTaHus

+10 B DC(20 MA); +24 B DC (200 MA)

Bxogbl ynpasneHus

Ons mogenen LCIL:

6 undposbIx (S), nogaepxvsatoT PNP/NPN rnoruky

2 aHanorosebix (Al1, Al2) ¢ gnanasoHom 0...10 B unu 0/4...20 mA
1 aHanorosbI Bxof (Al3) ¢ ananasoHom -10...+10 B
MMNynbCHbIX BXOAOB HET

onuuoHanbHo +1: (HDI) go 100 kI'y

Onsa mopenei LCI (S):

2 aHanorosbix (Al) ¢ agnanasoHom 0...10 B unun 0/4...20 MA

5 umndposbix (S), nogaepxvsatot PNP noruky

MMNynbCHbIX BXOAOB HET

Bbixoabl
ynpasneHus

Onsa moaenewn LCI:

1 umcpposon (MO) 48 B 50 mA

MMNynbCHbIX BLIXOA0B HET

onuwuoHaneHo +1: (HDO) o 100 'y

2 peneinHbix (T, R) 250 B go 3.0 A

2 aHanorosbix (AO) ¢ gnanasoHom 0...10 B unn 0/4...20 mA
Ans mopenein LCI (S):

1 peneriHbin (R) 250 B oo 3.0 A

1 ananorosbin (AO) ¢ agnanasoHom 0...10 B nnu 0/4...20 mA

YcnoBusA okpyxatowien cpeabl

MecTo ycTaHoBKU

B nomelueHun, BHe 30HbI AENCTBUA MPSMbIX COMHEYHbIX NyYen,
NblNX, arpeccuBHLIX Fa3oB, rOPKOYEro rasa, MacnsaHOW B3BeCH,
napa, 6e3 BbinageHus koHaeHcaTta

Bbicota Hag
YPOBHEM MOpSi

Hwxe 1000 m Hapg ypoHem mopsi (o1 1000 go 3000 m npmu
CHWXKEHHbBIX HOMUHANbHBIX XapaKTepUCTMKax)

Temnepatypa
oKpy>KatoLen
cpeqpl npu pabote
ny*

OT-10 go +40 °C (akcnnyaTaumsi CO CHUKEHHLIMU HOMUHABbHBIMU
xapaktepuctukamu 1.5 % Ha kaxabliii rpagyc ao +50 °C)

OTHocuTenbHas OTHocuTenbHas BrnaxHocTb Hke 90%, 6e3 koHaeHcaummn
BMaXXHOCTb

OxnaxpgeHue MpuHyanTensHoe

Bubpauus Menee 5.9 m/c (0.6 g)

Temnepatypa Ot -20 go +60 °C

XpaHeHust

*Temnepatypa okpyxatoLLein cpeabl Npu 3anycke npeobpasoBaTtens YacToTbl 4oKHA GbiTh Bbilwe 0°C
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2.6 BHewHuUn BMA n maccorabapuTHble XxapakTepucTuKn
nmsgenusa

BHewHwn BmAa pasnuyHbix TunopasmepoB mogenu LCI npeactasneH Ha
pucyHke 2.3

Mopenb1,2 Mopenb1,2 Mopgenb 3 Mopensb 4,5 Mopenb 6,7 Mopenb 8 -12
LCI (S) LCI LCI LCI LCI LCI

Puc.2.3 BHewHut sud modeneti 14 cepuu LCI

Puc. 2.4 Cxema modenu cepuu LCI (Modenb MouwHocmbto 7,5 kBm)

Tabnuua 2.3 OnncaHne 1 HasHa4eHne KOMMOHEHTOB BHELLHeW KOHCTpyKumn LCI

Ne HanmeHoBaHune OnucaHue n Ha3Ha4YeHne

1 | BepxHsia naHenb 3alyTa BHYTPEHHUX KOMMOHEHTOB 1 YCTAHOBKA NaHenu
ynpasneHus

2 | MNaHenb ynpasnexus Cwm. enasy 5: «[laHens yrnpasneHus».

w

HwxHas naHenb 3aluTa oT NPUKOCHOBEHUSI K CUINOBBLIM KNeMmam
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4 | Kpblwka 3aluTa BEHTUNATOpa OT MeXaHUYeCckUx BO3aencTBuni
BEHTUNsITOpa

5 | HuxHas cekuns CoaepXuT BEHTUNATOP U paauaTop oxXnaxaeHus

6 | BepxHsas cekums CopepxuT cunoBsble NnaTbl 1 NNaTty ynpasneHus

7 | 3awmTHasa naHenb MpepoTtBpalleHrie OT nonagaHust Nbinv BHYTPb
ycTponctea

8 | MoHTaxHas naHenb MpenHa3HayeHa Ans KpenneHus ycTponcTea

9 | CanbHuku MpepHasHayeHbl Ans noaknoyeHns kabenei
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Puc. 2.5 abapumHble u ycmaHo8o4Hble pasmepb! ycmpolicme cepuu LCI
8 1IacmmMaccosom Kopryce

Puc. 2.6 NabapumHsie u ycmaHo804YHble pa3mepbl ycmpolicme cepuu LCI
8 Memarnnu4eckom Kopriyce



Mopens

Bec
(HeTTO)

FabaputHble
pasmepbl, MM

YcTaHOBOYHbIE pa3Mepbl, MM

w

r

1

w2

B1

B2

r

rz2

d1g

d2g

d3g

LCI-G0.4-1

LCI-G0.55-1

LCI-G0.75-1

LCI-G1.5-1

15

105

162

150

94

150

LCI-G2.2-1

115

220

150

104

219

LCI-G0.4-2B /
LCI-G0.4-2B (S)

LCI-G0.75-2B /
LCI-G0.75-2B (S)

LCI-G1.5-2B/
LCI-G1.5-2B (S)

15

162

142

93

151

88

LCI-G0.55-2B

118

185

106

94

152

LCI-G2.2-2B /
LCI-G2.2-2B (S)

LCI-G4.0-2B

3.5

160

247

179

148

236

124

LCI-G0.4-3

LCI-G0.75-3

LCI-G1.5-3

15

118

185

157

106

175

45

LCI-G2.2-3

LCI-G4.0-3

LCI-G5.5-3

160

247

177

148

235

55

LCI-G0.75-4B (S)

LC-G1.5-4B (S)

LCI-G2.2-4B (S)

LCI-G4.0-4B (S)

1.5

105

162

142

93

151

88

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

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

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

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

LCI-G4.0/P5.5-4B

118

157

93

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

LCI-G7.5/P11-4B

LCI-G11/P15-4B

35

160

247

179

148

236

124

LCI-G15/P18.5-4B

6.2

220

197

206

305

142

6

7

20
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LCI-G18.5/ 6.2 220 | 321 | 197 | 206 - 305 - 142 | 10 6 7 -
P22-4B
LCI-G22/P30-4B
LCI-G30/P37-4 16.2 410 | 228 | 160 - 395 - 168 | 30 8 10 -
LCI-G37/P45-4
LCI-G45/P55-4 25 255 | 455 | 236 - 440 - 171 | 30 9 10 - -
LCI-G55/P75-4 30 280 | 580 | 290 | 200 - 562 - 232 | 30 1" 13 -
LCI-G75/P90-4
LCI-G90/P110-4 45 300 | 680 | 325 | 200 - 661 - 247 1197 | 1 18 -
LCI-G110/P132-4 47
LCI-G132/P160-4 71 360 | 680 | 325 | 260 - 663 - 242 - 1" 18 -
LCI-G160/P185-4 713 420 | 840 | 325 | 300 | 381 | 815 28 | 161 | 259 | 11 20 20
LCI-G185/P200-4 73.3
LCI-G200/P220-4 102.5 540 | 925 | 380 | 400 | 485 | 890 28 | 290 | 220 | 12 21 30
LCI-G220/P250-4 104
LCI-G250/P280-4 104.5
LCI-G280/P315-4 147 640 | 1035 | 390 | 500 - 1003 - - - 13 - -
LCI-G315/P355-4 150
LCI-G355/P400-4 230 860 | 1200 | 400 | 700 - 1167 - 310 - 15 31 -
LCI-G400/P450-4
LCI-G18.5-6 25 255 | 455 | 235 | 190 - 440 - 171 | 30 9 10 -
LCI-G22-6
LCI-G30-6
LCI-G37-6
LCI-G45-6
LCI-G55-6 30 280 | 580 | 290 | 200 - 562 - 232 | 30 1 13 -
LCI-G75-6
LCI-G90-6
LCI-G110-6 47 300 | 715 | 323 - 697 - - - 1 - -
LCI-G132-6
LCI-G160-6 55 360 | 680 | 325 | 260 - 663 242 18
LCI-G200-6 73.3 420 | 840 | 334 | 150+ - 815 - -
150

LCI-G220-6
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Bec

Fa6apuTtHbie

YcTaHOBOYHbIE pa3Mepbl, MM

Moaens (HeTTO) pasmepbl, MM
w B r [1T§] w2 B1 B2 | M |r2| dig | d2g | d3g
LCI-G250-6 120 540 | 1035 | 390 | 200+ - 1003 | - - - 13 - -
200
LCI-G280-6
LCI-G315-6 147 640 | 1035 | 390 | 250+ - 1003 | - - - 11 - -
250
LCI-G355-6
LCI-G400-6
LCI-G500-6 230 860 | 1200 | 400 700 - 1167 | - | 310 | - 15 31 -
LCI-G630-6
LCI-G700-6 280 1200 | 1258 | 600 | 350+ - 1219 | - - - 15 - -
350
LCI-G800-6
LCI-G900-6 280 1200 | 1258 | 600 | 350+ - 1219
350
LCI-G1250-6 300 600 | 1200 | 1528 | 350+
350
LCI-G1400-6

Heobxoaumo yunTbiBaTh, YTO B KOMMNIEKTauUmMio mogenei Ha 690 B Bxoaut
TpaHcopmMaTop, pa3Mepbl KOTOPOrO yKa3aHbl HUXeE.

Puc.2.7 MabapumHbie U ycmaHO804YHbIE pa3Mepbl Pa3denumernnbHo20
mpaHcgpopmamopa 0nsi modeneli LCI-GY/PY-6

22
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Tabnuua 2.5 NabapuTHbIe 1 YCTaHOBOYHbIE pa3Mepbl pasaenuTenibHOro TpaHcopmartopa
ansa mogenen LCI-GY/PY-6

Mogenb w B r L1 M d1 d2

BK-200/014 TpaHcdopmatop
pasgenuTenbHblii

116 125 167 96 99 6,5 20

Puc. 2.8 MabapumHbie u ycmaHo8o4Hble pasmepb! ycmpolicme cepuu LCI
8 Kopriyce IP54

Tabnuua 2.6 MaccorabapuTHble xapaktepuctuku LCI B kopnyce 1P54

Fa6apuTHble YcTaHOBOYHbIE
Mogens pasmepbl, MM pa3mepbl, MM
w B r L1 B1 M d19 | d2@
LCI-G0.75-4B IP54 132,5 252 177 100 238 117 6 10
LCI-G1.5-4B IP54
LCI-G2.2-4B IP54
LCI-G4.0-4B IP54
LCI-G5.5-4B IP54 177,5 | 310 187 100 288 139 6 10
LCI-G7.5-4B IP54
LCI-G11-4B IP54
LCI-G15-4B IP54 238 390 194 150 376 | 139,5 6 10
LCI-G18.5-4B IP54
LCI-G22-4B IP54
LCI-G30-4 IP54 240 411 226 160 395 161 7 10
LCI-G37-4 |P54
LCI-G45-4 |P54 275 463 226 160 448 173,5 7 10
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LCI-G55-4 IP54

LCI-G75-4 IP54

302 582 275

200 | 562,5

236,5 9 13

LCI-G90-4 IP54

LCI-G110-4 IP54

320 687 3N

200 665

250 10 17

LCI-G132-4 IP54

380 687 321

260 665

263.5 1" 18

LCI-G160-4 IP54

LCI-G185-4 IP54

420 840 325

300 815

271.5 1 20

LCI-G200-4 IP54

LCI-G220-4 IP54

LCI-G250-4 IP54

540 925 380

400 893

318.5 22

LCI-G280-4 IP54

LCI-G315-4 IP54

LCI-G355-4 IP54

640 1035 380

500 1003

318.5 22

LCI-G400-4 IP54

LCI-G450-4 IP54

LCI-G500-4 IP54

860 1200 400

Tabnuua 2.7. Tun kopnyca u cnocob moHTaxa cepum LCI

MopaenbHbI paa Tunopasmep Tun kopnyca Cnoco6 MoHTaxa
LCI-Gy/Py-1 1,2 MnacTtmaccoseblii HacTeHHbI
LCI-Gy/Py-3
LCI-Gy/Py-2(B) 1,2,3
LCI-Gy/Py-4(B) 4,5,6,7 MeTtannuyeckun

8,9,10,11 HacTeHHo-HanonbHbIA
LCI-Gy/Py-6 5 MnactmaccoBbIi HacTeHHbIn
6-12 MeTtannuyeckuin
LCI-Gy/Py-4(B) IP54 | Bce Mertannuueckuin HacTeHHbIn
TUNopasmepsbl

24
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aga 3. YcTaHOBKa U nogknovyeHue
3.1 TpeGoBaHMA NpyU MOHTaXxe

MoHTax u akcnnyatauus MY OOMKHbI BbIMOMHATLCA TOMbKO
KBanMuULMpOBaHHbIM NEPCOHANOM.

HapyweHvne npaBun n TpeboBaHUA NpU MOHTaXe MOXET
NPMBECTU K NEPErpeBy U CHWKEHUIO YPOBHSI MPOU3BOAUTENBHOCTU
npeobpasoBaTens 4acToThbl.

Mepep ycTaHOBKOM

He npounssogute YCTaHOBKY OGOpy,EI,OBaHVIF!, ecnmnpu pacnakoBske
BbIABNEHO nonagaHnue BoAdbl B nsgenve, oGpaaoBaHme KOHAEeHcaTa,
HEKOMMNIEKTHOCTb U/UNnM mexaHuyeckune NnoBpeXaeHUA.

He npowussogute YCTaHOBKY, €Ci1 HOMUWHallbHOE 3HadYeHue,
YyKa3aHHOe Ha 3aBoAcKoN Tabnuuke, He COOTBETCTBYET 3HAYeHuto,
YyKa3aHHOMY B BallleM 3aKkase.

Ycnosusi TpaHCNOPTMPOBAHUSA AOSMKHLI COOTBETCTBOBATL 2/1.2.4

He kacawTecb neyaTHbIX MraT W SNEKTPOHHbLIX KOMMOHEHTOB
pyKamu 6e300N0NHMTENbHbIX 3aLLMUTHBIX cpeacTs, NnpefyCMOTPEHHbIX
ﬂeﬁCTByDUJMMM 3aKoHaMm U HopMaMu.

HecobnogeHne atoro TpeGOBaHVIH npueegeTr K crtatudeckomy
np060r0 KOMMOHEHTOB.

Bo Bpems ycTaHOBKM

CnepyeT ycTaHaBnueaTb 06opyAoBaHWe Ha He MoABEpXeHHble
BO3rOpaHU0 nNpegmeTbl, Hanpumep, C MeTannuyeckon, 6eToHHON
NOBEPXHOCTbIO M Ha 6e3onacHOM pacCTOSHUM OT TOPHYMX U
B3pbIBOOMNACHbIX MaTepuanoB. HecobniogeHne atoro TpeboBaHus
MOXET MPUBECTU K BO3ropaHuio.

He ponyckaeTcs ocnabneHvie BUHTOB C 3aBOACKMMU OTMETKaMMK.

Cnepyet nsberatb nonagaHus B Y oroneHHbIX KOHLOB NPOBOAaA,
BMHTOB M OPYrMx NOCTOPOHHMX npeameToB. HecobrniogeHue atoro
TpeboBaHusa npueeaeT Kk nospexaeHuto MY.

Cnepyet yctaHaBnuBaTb [14 B MecTax, 3alULLEHHbIX OT
MEeXaHW4ecknx yAaapoB, BUOpauuii U MPSMbIX COMHEYHbIX Ny4en.
He ponyckaeTtca akcnnyaTauusi Ha OTKPLITOM BO3Ayxe, B cpede
arpeccuBHbIX ra30B W XKWUAKOCTEW, B cpede MacrnsiHOro TymaHa
n OpbI3r, B cpede COMSAHOrO TymaHa, BO BMaXHoW cpege WU
nog BO3QEeWCTBMEM OCagkoB. PekomeHOyeTcs yCTaHOBUTb Ha
obopynoBaHue unbTpylOLiME YCTPOMCTBA, €CnvM B  BO3dyxe
NPUCYTCTBYET MeTannmMyeckas Mbiflb UMW BOMOKHUCTas M3BECTb.



PekomeHOyeTCs yCTaHOBWUTb NpuBOp BAANM OT CUIOBbLIX CETEN,
3MEeKTPOYCTAaHOBOK BbICOKOW MOLLHOCTM, TakMX Kak afieKkTpudyeckue
cBapoyHble annaparbl, T.K. OHM BAUAT Ha paboTy npuGopa.
PaguoakTuBHble MaTepuanbl MOTyT OKasblBaTb BO3AEUCTBME Ha
aKcnnyarauuio oGopyaoBaHus.

Mpu pasmelleHnn asyx u Gonee npeobpasoBaTtenelt 4acToTbl B
OAHOM LUKady, criegyeT pacnonorate UX COrnacHo TpeGoBaHWUsAM 2/1.
3.1, uTobbl 06ecneunTs CBOGOAHYIO LMPKYMSALMIO BO3ayXa.

Bo BpeMs IJIEKTPOMOHTaXHbIX paGOT

Ons cHATUS nUTalroLero HanpspkeHus ¢ cunoBbix knemm MY
HeoBXoAMMO NpefyCMOTPETb KOHTaKTOp. [ns 3alumTbl OT KOPOTKOrO
3aMblkaHusi  HeobGXoAMMO  MpeaycMOTpeTb  aBTOMaTUYeCcKui
BblkntoYaTens. HecobnofeHne atux TpeboBaHWin MOXET NpUBECTU
K BO3rOpaHuIo Npu KOPOTKOM 3aMblKaHUW.

Mepen npoBeaeHWEM 3MEKTPOMOHTaXHbIX paboT ybeauTecs,
4YTO NMUTaHWe oTkntoyeHo oT MY. HecobniopeHune atoro TpeboBaHust
MOXET NPUBECTU K MOPAKEHUIO SNEKTPUYECKUM TOKOM.

O6paTtWTe BHMMaHWe Ha MapKUpPOBKY KnemMm u ybeauTechb B
npaBUNbLHOCTM MoAknoveHns. HecobniogeHvne atoro TpeboBaHus
MOXET MPMBECTM K noBpexaeHuto M4Y.

Heobxognmo cobntogatb crieaytowme yCrnoBnus MOHTaxa:

*OcTaBnTb CBOOOAHOE MECTO BbIlWEe/HMXKE W C [OBYX CTOPOH OT
npeobpasoBaTtens 4acToTbl, YTOObI 06ecneunTb NPUTOK U OTTOK BO3dyxa (CM
puc. u mabnuuy 3.1).

*[lpeobpaszoBatens 4acToTbl MOXET ObITb YCTAHOBMEH TOMbKO B
BepTMKansHOM nonoxeHun. Ecnn B ogHOM Lwkady HEOOXOAMMO YCTaHOBUTL
Heckonbko Y, TO ycTaHOBKY MpOM3BOASAT CTPOro psAoM Apyr C APYrom
(HegonycTumMo ycTanaenueath 4 apyr Hag Apyrom).

*He ponyckaeTcs nonagaHve NOCTOPOHHMX NPeaMETOB BHYTPb BO3AyX0BOAA
BO BpEMS YCTAHOBKW, MHaye MpeobpasoBatenb 4acToTbl MOXET ObITb
NOBPEXAEH.

* Yb6eanTech, Y4TO Knacc 3awmtbl NpeobpasoBaTens YacToTbl COOTBETCTBYET
ycnoBusiMm  akcnnyartaumu. HecobniopeHune TpeboBaHui K yCrOBUSIM
OKpYy)KalolLle cpedbl MOXET MNPUMBECTM K COKPALLEHMIO Cpoka CryXObl
npeobpasoBaTens 4acToThbl.

CrteneHb 3awuThbl IP20 0603HavaerT, 4to Kopnyc npeobpasoBaTens 4acToThbl
3almIaeT oT nonagaHusi BHYTPb NpeaMeTOB AMAMETPOM, MPEBbILLAOLLUM
12,5 Mmm, 1 gnivHon 6onblie 80 MM, HO NPY 3TOM He NPEenATCTBYET NonagaHuio
B HEro Brarv (Boxas, kanenb KoHAeHcaTa, CTpyM BoAbl U Ap.).

YacToTHble npeobpa3oBaTenu co cTeneHblo 3awmTbl IP54 npegHasHaveHbl
ONs 3KCnyaTaumu B YCroBuMsIX 3anbifieHHocTy, MY 3awmieH ot nonagaHusi
BHYTPb 060MOYKM NbINW 1 TBEpAbIX TEN pa3Mepamu He MeHee 1,0 MM, a Takke




ronagjaHus Ha kopnyc Bofbl B BuAe 6pbI3r, nagatolwmx nog nobbiM yriom.

» PekomeHayeTcsl yCTaHOBUTb (OUIBTPYHOLLME YCTPOWCTBA B MECTe NpUToka
BO3[yXa B CNy4yae CUMbHOTO 3arpsi3HeHUsi BO3A4yXa Mbinbio.

Ons adpdekTnBHOrO oxnaxaeHus npeobpasoBatenen yactotbl INSTART
HeobX0AMMO OCTaBUTb BOKPYr [OCTaToO4HO cBoGogHoro MmecTa. Cxema
yCTaHOBKM NpeobpasoBaTessi YacToTbl As1si 0GecneyeHnst BeHTUNALUM:

Puc. 3.1 - PekomeHOyeMble pacCmosiHUS NPU MOHMaxe

Tabnuua 3.1 PaccTosiHUsi Npu MOHTaxe

Knacc mowHoctn G YcTaHOBOYHbIe rabapuThbl
A B
<7,5 kBT =20 Mm 2100 mm
11 kBt ~ 30 kBT 250 Mm =200 mm
> 37 kBT 250 Mm =300 mm

3.1.1 TennoBbiaeneHne

MoTtepn aHeprum Ha npeobpasoBaHune B MY nepemMeHHOro HanpsKeHus
B MOCTOSIHHOE, a 3aTeM obpaTHO B MepemMeHHoe, COCTaBnslT okoro 5 %.
OTn noTepy 3HEpPrMuM nNpuBOOAT K TEMMOBbIAENEHWIO, MO3TOMY crneayet
npenoTepallaTh yBENUMYEHWE TemnepaTypbl B Criydae YCTaHOBKM U3Oenus
B 3aKpbITbIA LWKad, AN 4Yero npegycMatpueaTtb B LIKady MPUHYOUTENbHYO
OXNaXAAIOLLYI0 BEHTUNALMIO.

B atom cnyyae HeobxoOMMO y4uMTbiBaTb [AaHHble O TEMNsOoBbIAENEHUN,
yKkasaHHble B Tabnuue 3.2



Tabnuua 3.2- TennosbigeneHve moaenei cepumn LCI npu HOMMHaNLHOM Harpyske

28

Mogenb MY Tennootaauya, Br Mogenb MY TennooTtpaya,Br
LCI-G0.4-1/ LCI-G75/P90-4 2386/2978
LCI-G0.4-2B / 4
LCI-G0.4-2B (S) LCI-G90/P110-4 2978/3201
LCI-G0.55-1/ 50 LCI-G110/P132-4 3201/3440
LCI-G0.55-2B

LCI-G132/P160-4 3440/4081
LCI-G0.75-1/
LCI-G0.75-2B/ 60 LCI-G160/P185-4 4081/4410
LCI-G0.75-2B (S) LCI-G185/P200-4 4410/5060
LCI-G1.5-1/
LCLo1 28/ 95 LCI-G200/P220-4 5060/5743
LCI-G1.5-2B (S) LCI-G220/P250-4 5743/6300
LCI-G2.2-1/ LCI-G250/P280-4 6300/7560
LCI-G2.2-2B/ 144
LCI-G2.2-2B (S) LCI-G280/P315-4 7560/9450
LCI-G4.0-2B 249 LCI-G315/P355-4 9450/11121
LCI-G0.75-4B (S) 51 LCI-G355/P400-4 11121/13250
LCI-G1.5-4B (S) 73 LCI-G400/P450-4 13250/15000
LCI-G2.2-4B (S) 99 LCI-G18.5-6 596
LCI-G4.0-4B (S) 156 LCI-G22-6 700
LCI-G0.75/P1.5-4B 51/73 LCI-G30-6 952
LCI-G1.5/P2.2-4B 73/99 LCI-G37-6 1180
LCI-G2.2/P4.0-4B 99/156 LC-G45-6 1412
LCI-G4.0/P5.5-4B 156/207 LCI-G55-6 2426

LCI-G75-6 2548
LCI-G5.5/P7.5-4B 207/264

LCI-G90-6 2634
LCI-G7.5/P11-4B 264/390

LCI-G110-6 2796
LCI-G11/P15-4B 390/506

LCI-G132-6 3140
LCI-G15/P18.5-4B 506/583 L Cra160 pyyes
LCI-G18.5/P22-4B 583/708 LClLo187-6 2957
LCI-G22/P30-4B 708/960 LC1-G200-6 4452
LCI-G30/P37-4 960/1198 LCI-G220-6 6600
LCI-G37/P45-4 1198/1512 LCG250-6 7950
LCI-G45/P55-4 1512/2040 L CI-G2806 3500
LCI-G55/P75-4 2040/2386 LCI-G315-6 9590
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Mogens MY Tennootnava, Bt Mogens MY Tennootgaua, Bt

LCI-G350-6 10450 LCI-G800-6 22460
LCI-G400-6 11840 LCI-G900-6 26900
LCI-G500-6 14000 LCI-G1000-6 30250
LCI-G560-6 16240 LCI-G1250-6 37540
LCI-G630-6 18750 LCI-G1400-6 40600
LCI-G700-6 21500

OcHoBHasi 4acCTb B TEMIOBbLIAENIEHUM — TMOTEPU B CUMOBBLIX Liensx

IGBT. [MoaTomMy uW3MeHeHWe Hecyllel 4acToTbl MO3BONSET perynupoBaTb
TennosblAeneHne npeobpasosaTens 4acToThbl.

3.2. NoakniovyeHue BXOAHOro NUTaHUA
3.2.1 TpeboBaHMA K NOAKNIOYEHUIO

Mepen nopaven nutaHns yb6egutecb, 4TO nepudepuriHoe
obopynosaHne n MY HacTpoeHbl B COOTBETCTBMMU C yKa3aHWUAMMU
OaHHOro PpyKOBOACTBA ANs ykadaHHou Mogenu. Hecobrniogenue
3TOro TpeboBaHMsA NPMBEAET K HECHACTHBIM CryYasMm.

Takke Heobxogumo ybeauTbCH, YTO KNAcC HanpshkeHus
nMTaloLLen ceTn COOTBETCTBYET KNaccy HOMUHAMNBLHOMO HaMpPs>KeHWs
ny.

3.2.2 NpepoxpaHutenu n aBTomaTnyeckne BbIKNOYaTenu

Ha Bxoge nuTaHuMa cnegyeT wWcnonb3oBaTb MpeaoxpaHuTenu  wunu
aBTOMaTU4eckve BbIKNIoYaTeENN AN OrPaHNYEHUS BO3MOXHbIX MOBPEXAEHWN
B CInyyae BbIxoda M3 CTPOSA BHYTPEHHMX KOMMOHEHTOB npeobpasoBartens
4acToThl.

CnegyeT yCcTaHOBUTb KOHTAKTOpP C BO3MOXHOCTbIO PYYHOrO ynpaeneHus
MeXAy MWCTOYHWKOM MUTaHUS MEepeMeHHOro Toka W npuBogoM. KoHTakTop
OOIMKEH NMpy HEOBXOAMMOCTW OTKMYaTb nopady NUTaHUs ANs NpoBeAeHUs
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecrneymBaTb 6e30MacHOCTb BO
BpeMsl 3TUX OENCTBUMNA.

3awmra nUMHWA MUTaHuMs AOoMkHa obecneyvBaTbCs Mofb3oBaTeneMm B
COOTBETCTBUM C TOCYAAPCTBEHHBIMW N MECTHBIMW  3MEKTPOTEXHUYECKNMM
cTaHgapTtamu. Beibop npepoxpaHuTene n aBTOMAaTUYECKUX BbIKMHOYaTenen
NpOVN3BOAMTCA MO BXOAHOMY HOMWHANbHOMY TOKY, [AaHHble O KOTOPOM
npueeneHbl 8 enase 2.3 ModenbHbil _pgd U _HOMUHalbHbIE _NapaMempbl.
Ecnun npu pabote npepnonaratotca anurensHble neperpy3kn 150% u Bbiwe
OT HOMWHAIbHOW MOLLHOCTU, TO NOAGOP OCYLLECTBNSAETCA MO BXOAHOMY TOKY,
YMHOXEHHOMY Ha 1,5.



Y6eauTech Takke, YTo BpeMsi cpabaTtbiBaHNsA NpefoXpaHUTeneii cocTaBnsieT
meHee 0.5 cekyHa. Bpemsa cpabatbiBaHMS 3aBMCUT OT TUMa UCMONb3yeMOro
npenoxpaHUTENsi, MOMHOMO CONPOTMBIIEHUSI CETU NUTaHUS, a Takke OT NnoLaam
ceyeHusi, Mateprana u AnvHbl nuTatoLLero kabens.

3awwmra MOXeT obecneunBaTbCa GbICTPOAENCTBYOLLMMU
npeaoxpaHUTENSIMMU TUMOB:

T1n aR/gR - nonynpoBoAHMKOBbIE MPEAOXpaHUTENN

™n gG — cTaHOdapTHble NPefoXpaHWUTenu co BpemeHem cpabatbiBaHus
meHee 0,5 cekyHabl.

3.2.3 NopgkntoyeHne CUMOBLIX KNEMM U 3a3eMIIeHNA

Hwxe npeactaBneHa cxema CUNOBbIX NOAKMOYEHUN (puc. 3.2) n onucaHue

0603HayeHnn Ha cUMoBbIX kKnemmax (Tabnuua 3.2).
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Puc. 3.2.1 [ModknrodeHue cunosbIx Knemm
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Puc. 3.2.2 lNodknoyeHue cunosbix Kemm
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Puc. 3.2.3 [ModkntodeHue cunosbix Knemm
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Puc. 3.2.4 [ModkntoyeHue cunosbIx Knemm



Puc. 3.2.5 lNodknodeHue cunosbix Knemm

OGo3HayeHne CUNoBbIX KNeMM oaHodasHbIX U TpexdasHbIX
mopenewn LCI(S)
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Tabnuua 3.2a onvcaHne CUNOoBLIX KNemm

O6o03Ha4YeHue Knemm DYHKLUM KNEMM
+ B Knemmbl ansi nogknio4YeHs TOpMO3HOro pesucropa
(an} Knemma 3asemneHusi
R,S, T BxogHble KnemMmmbl AN NOAKIHYEHUS NUTAIOLEN CETU
u,v,w BbixogHble knemmbl Ha aneKkTpoaBurarternbs

O6o3HayeHne CUNOBbIX KneMM ofdHodasHbIx U TpexdasHbIX
cTaHaapTHbIX mogenen LCl tunopasmepoB 1-5

+) PB (-) [ ‘ Rut Sz Tis U V l‘f\lf

]_'_"_J MATAHAE _I l— D:;:E:_Eﬂr;
Tabnuua 3.26 onucaHne CUNoBbIX KNemm
0O603Ha4YeHne KnemMm DYHKLUU KNEMM
+, PB Knemmbl onsi nogknioyYeHrst TOpMO3HOTO pesuctopa
+, - Knemmbl 3BeHa NOCTOSIHHOTO ToKa
@/E Knemma 3azemneHust
R,S, T BxopgHble Knemmbl AN NOAKMYEHMS NUTatoLWEen cetn

u,v,w BbixogHble Knemmbl Ha aneKkTpogBurarternbs



O6o3HayeHne cunoBbiXx Knemm TpexdasHbix Mmogenen LCI
Tunopasmepa 6
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Tabnuua 3.28 onncaHne CUnoBbIX KNemm

0OGo3HayeHUe Knemm DYHKLMN KNemm
R/L1, S/L2, T/L3 BxoaHble Knemmbl ANs1 NOAKMHOYEHMS NUTalOLLEN CeTn
+1, +2, - Knemmbl 3BeHa NOCTOSIHHOIO TOKa
U/T1 VIT2 WIT3 BbixogHble kneMmbl Ha aneKkTpoaBuraTenb
@/E Knemma 3asemnexus

O6o03HayeHMe cuNoBbIX Knemm TpexdasHbix wmogenen LCI
Tunopasmepon 7-12
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Tabnuvua 3.2r onucaHne CUMoBbIX KNemm
O6o3Ha4YeHne Knemm DYHKUUN KNEeMM

R/L1, S/L2, T/L3 BxoaHble Knemmbl 4ns1 NOAKMIYEHMS NUTatoLen ceTn
+1, +2, - Knemmbl 3BeHa NOCTOSIHHOIO TOKa
U/T1 VIT2 W/T3 BbixogHble KneMmbl Ha anekTpogBuraTenbs
E Knemma 3azemneHust

MY MoLHOCTbIO < 22 KBT MMEIOT BCTPOEHHbI TOPMO3HOW MOAY b,
NnosToMy Ans 3TUX MOAENEN TOPMO3HOW PE3UCTOP MOAKIOYaeTCs K
knemmam (+) n PB. Knemmbl (+) 2 1 (-) mogenein moLHocTbo = 30 kBT
MCMOMNb3YIOTCS AN151 NOAKIOYEHUS BHELLHEr0 TOPMO3HOTO MOAYIS.
Knemmbl (+)1 m © — gnsi noaknoyYeHns gpoccensi NOCTOSIHHOTO
Toka. Ecnu Topmo3sHon moayib ucnone3dyetcs B M4 co BCTPOEHHbIM
ApocceneM NOCTOSIHHOMO Toka, TO HE0BXOAUMO MOAKITYUTL KNEMMY
«+» TOPMO3HOro rfpepbiBaTeNns K BbIXOOAHOW KreMMe Apoccens
NOCTOSIHHOIO Toka. MoakntoYeHme K knemme
(+) 1 noBpeanT TOPMO3HON MOAYMb.



3.2.4 NopgknroyeHue pasgenuTtenbHOro TpaHcdopmartopa ans
mopenen LCI-GY/PY-6

B komnnekraumio mogenen Ha 690 B Bxogut TpaHcdopmatop, cxema
NOAKNKYEHNA KOTOPOro yKkasaHa HUxe.

N4 LCI-GY/PY-6

} 400V 690V

TpaHccopmaTtop
BK-200/014

0 690

400 0

Puc.3.2.6 — Cxema nodknto4eHusi pa3denumernbHo20 mpaHcgopmamopa 0nsi modenel LCI-GY/PY-6
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3.2.5 Mepbl NpeaoCTOPOXKHOCTU NMPU NOJKITHYEHUUN BbIXOAHbIX
CUINOBbIX KNeMM

1. Kateropuyecku 3anpeLleHo nogknodaTb BXo4 NUTaoLLEN CeTU K KneMMmam
«U», «V» n «W».

2. MNopgkntountb BbixoaHble knemmbl «Uy», «V» n «W» K BXOAHBIM Knemmam
anekTpogsuratens «U», «V» n «W» cootBeTcTBeHHO. [poBepbTe HanpasneHve
BpalleHNsi B COOTBETCTBUM C WHCTPYKUMEW Ha anekTpoasuratens. Ecnu
HanpaBsrieHne BpaLUEHUsl 3NekTpoABUraTenisi He CoBMadaeT C NpaBUIIbHbIM
HanpasreHnem, NOMeHsINTE MecTamMmm NPOBOAHMKM MoBbIX ABYX kneMM n3 «U»,
«V» 1 «W», nubo npu nomowum napametpa F00.16.

3. 3anpelyaetca 3ambikaTb HaKOPOTKO WMU 3a3eMISiTb BbIXOOHYH Lerb.
He npukacantecb K BbIXOOHOW LNV WU He JonyckaWTe KOHTaKTa BbIXOQHOMO
npoBoga C Koprnycom rnpeobpasoBaTtensi yactoTbl. B npotuBHom cniyvae
BO3MOXHO MOpaXeHUe 3NeKTPUHECKNM TOKOM UM 3aMblKaHWE Ha 3eMITH0.

4. He ponyckaeTcs NOAKNIOYEHNE eMKOCTHbIX Harpy3oK K BbIXO4HOW Lienu.

5. He ponyckaeTtcs ycTaHOBKa 3MeKTPOMAarHUTHbIX MYCKOBbIX YCTPONCTB Ha
BbIxode npeobpa3oBaTtens YactoTbl. B npoTMBHOM crnyyae npu pasmblikaHUu-
3aMblkaHUWN YCTPOICTBa BO BpeMsi paboTbl npeobpasoBatens 4acToTbl OyayT
BO3HUKATb CKa4kM TOKa, KOTOpble NPUBEAYT K BbIXOAY W3 CTPOsi CUIOBOIO
Moaynsi npeobpasoBatens 4acToThbl.

6. YcraHoBKka TennoBoro pene neperpysku. B coctaB npeobpasoBatens
4YacCTOTbl BXOAMT 3MIEKTPOHHAs CXxema 3aluTbl OT neperpy3ok. [JononHutensHoe
TENNOBOE pene neperpy3kn He0bXoAMMO YCTaHOBUTL B CriedyoLmx cryyasx:

. Ecnn npeobpasoBatenb 4acToTbl MCMOMb3yeTcsl ONst yrnpaBreHust
HECKONbKNUMM OBUraTensmu;
. Ecnu noakntoyaTca MHOronostocHble asuratenu. HommHanbHbIN

TOK TEMMOBOro pene neperpyskn AomkeH OblTb TakMM e, Kak HOMUHamMbHbIA
TOK, YKa3aHHbI Ha NnacropTHon Tabnuyke asuratens.

7. Ecnn cymmapHas AnuHa nposoga Mexay npeobpasoBaTteniem 4acToTbl
W gBurateneM CrvLLIKOM Benuka, WNu Hecylas 4yactoTa npeobpasosarens
YyacToTbl (4acTtoTa nepeknodeHns cunoBblX |IGBT-TpaH3UCTOPOB) CAMLLKOM
BbICOKa, rapMOHMYECKUI TOK yTeukn oT kabernei okasbiBaeT oTpuuaTternisHoe
BNusiHMEe Ha npeobpasoBaTenb YacToTbl W ApyrMe BHELUHWE YCTPOWCTBA.
Ecnu anvHa coeavHUTEnbHOW NMUHWM Mexay npeobpasoBaTeneM 4acToTbl
W [BuratenieM ChWLLKOM BenvKa, HeCyllylo 4acToTy npeobpasosarens
YacToTbl HeobxoAMMO MOHM3WUTL. Hecyllasi yactota MoxeT ObiTb 3agaHa
dyHKUMoHanbHbIM kogom F00.17.

3.3 NoakntoueHne aononHUTeNnLHOro obopynoBaHusA

B 3aBMCMMOCTM OT YCMOBMWIA 3KCMyaTauuum BO3MOXHO NpUMEHeHWe
JononHuTensHoro obopyaoBaHus. Ha pucyHke 3.3 npeacTaBrneHa cxema
NOAKMIOYEHUS AOMOMHUTENBHOTO 0GOPYA0BaHUS.



Puc. 3.3 — Cxema nodkrnroyeHuss 0ornonHumernbHo2o obopydosaHusi

Tabnuua 3.3 — OnncaHne JONONMHUTENBHOTO 0GOPYAOBaHNSA

Ne YcTpoicTBo OnucaHue yHKUUM MeTtoauka noa6opa
! ABTOMaTqucEMM MpenHasHayeH ANs 3aLWuUThl UHWI Mo BxoaHoMy TOKy
/B;IKnloanenb * | 3MeKTPOCETU OT TOKOB Neperpysku 1 oT npeobpasosarens
peAoxpanuTent P perpy yacToTbl [lodpobHee —
TOKOB KOPOTKOrO 3aMblKaHWsi
cM. enagy 3.2.2
2 SH?KTPOMarH”T' Annapat AUCTaHLMOHHOTO AeNCTBYS,
HI?II\;I KoHTakTop NpeHa3sHAYEHHbIA 4151 BKIIOYEHI 1
(KM) OTKIIIO4EHUIA CUNOBBIX anekTpudeckux | Mo BXoaHOMY TOKY
Lieneii Npy HopmanbHbIX PeXUMax npeoGpasoBarens
paborbl. MpenoTBpalLaeT noBTOpHOE YacToTbl
BKMIOYEHWE B Cryyae Bbixoga
npeoGpasoBaTensi YacToTbl U3 CTPOSI.
3 CeteBol ipoccenb
MpenHasHayeH Ans CHUXeHNs!
6pocKoB TOka BXOAHOM Lienun
p A u Tabnuubl nogbopa — Ha
YacToTHoro npeoGpasoBartens, npu .
odmumansHom cante
KoneBaHMaxX HanpsHKEHWs B CeTH, .
— 8 pa3dene cemesoll
a Takke 4ns CHWKeHWs Bbibpoca
- dpoccenb
rapMOHNYECKUX UCKAXKEHWIA B CETb OT
npeobpasoBatens 4acToTbl.
4 PagvoyacToTHbIv
(bMJJJ‘IbT " MpepHasHaveH Ans ycTpaHeHus Mo HoMUHanbLHOMY
P Paano4acTOTHbIX LLYMOB, BIUSIIOLLMX TOKy npeobpasoBartens
Ha paboTy npeobpasoBaTtens 4acToTbl | 4acToTbl
OMC-cuneTp PunsTpbl GMC orpaHnuMBaloT
HanpsikeHne 1 TOK BbICOKOYACTOTHbIX Tabnuupl nog6opa — Ha
NnoMex, KOTOpble BO3HUKaIOT B CETU oduumansHom cante
oT npeobpasoBaTens 4YacToTbl B — 8 pasdene ¢hunbmp
HopMarnbHOM pexume paboTel U B 3MC
YCNOBUAX HEUCTIPABHOCTEN.
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5 Topmo3sHon
Moaynb

6 Topmo3sHoi
pesucTop

7 BbixogHow
(MOTOpHBIN)
Apoccens

dunetp dU/
dt*

O6ecneunBaeT noaady anekTpo3aHeprum,
BbIpabaTbiBaEMON B NMPOLIECCE TOPMOXEHNS
anekTpoaBuraTens Ha TOpMO3HOM
pesucTop, rapaHTMpysi HopmarnbHyto paboTty
npeo6paszoBaTens 4acToTbl. TOPMO3HOMN
Moaynb Heobxoaum, ecnu Tpebyetca
Npou3BeCTU BbICTPOE TOPMOXEHME
VHEPLMOHHOW Harpysku.

MpeaHasHayeH Ans paccenBaHus
3reKTPO3HEPruK, BbipabaTbiBaeMon B
NpoLiecce TOPMOXKEHUS UMK PE3KOM CHUKEHWN
CKOPOCTW 3neKTpoaBUraTensi.

MpenHasHayeH Ans 3awmThl ABUratenei

OT NWKOB HaNPSHKEHWS!, BO3HUKAIOLLWX MPU
paboTe npeobpasoBaTtenen 4YacToTbl.
BenuunHa nynbcauuin HanpsikxeHUs 3aBucuT
OT Hecyllel YacToTbl NpeobpasoBatenen
Y4acToThl, ANKHbI U TUNa kabens. BeicTpoe
BPEMSI HapaCcTaHWsi HanpskeHWs
XapaKkTepu3yeTcst fONOMHUTENbHLIMM
noTepsiM MOLLIHOCTM U HEXenaTenbHbIM
HarpeBoM B kabensix v ABuraTene, a Takke
MOXET NPUBECTU K NPOBOLO 1NN YCKOPEHHOMY
cTapeHwuio nsonsaumm. CHxaet

CKOPOCTb HapacTaHUsi TOKOB KOPOTKOTO
3amblKaHusi, TEM caMbIM obecneynsas
Heobxoavmoe BpeMsi Ans cpabarbiBaHus
3awmThl NpeobpasoBaTens 4acToThl.
McnonbayeTcsi npy yaaneHHocTu
anekTpoasuraTens oT npeobpasoBarens
yacToTbl 6oree Yem Ha 50 M.

MNpeaHasHayeH Ana sawuThl Asuratens ot
BINAHNSA UMNYNbCHbLIX NepeHanpsxxeHnn
LLINM, koTopble MOryT Bbi3blBaTk Npo6on
N30MALMK, AOMNONHUTENbHbIN Harpes
ABuratens, SBfeHNe OTPaKEHHOM

BOITHbI, PE30HAHCHOTO HaNOXEHWs! BOJTH,
notepy NOBEPXHOCTHOrO adbhekTa.
KOMNEHCUPYIOT EMKOCTHBIE TOKM ANMUHHBIX
kabenen aBuratenen, CHUKaeT BUXpeBble
TOKW B CepAeYH1Ke poTopa 1 cTatopa
ABuraternsi, NOMex1 HaBoANMbIE Ha PAAOM
pacrnonoxeHHble cnaboTouHble kabenu
ynpaBeneHus 1 annaparypy.

Tabnuupl nogbopa — Ha
oduumanbHOM canTe —
8 pasdene Topmo3HoU
modyrib

B 3aBucumocTy ot
TMNa Harpysku (Cm.

Ha odmuManbHOM
caiiTe B pasgene
«[Toddepsxka u cepaucy
-> «[lokymeHmayusi»

Tabnuubl nogdopa — Ha
odmumansHom cante —
8 pasdenie MOMOPHbLIU
dpoccesnb

MonGop BbINOMHATL
no pekoMeHaaumamM
npovasoauTens

* Mpw ycTaHOBKe AaHHOrO 06opyaoBaHUs crnefyeT pyKOBOACTBOBATLCS PeKOMEHAaLMSMU
npou3BoAuTens no MeToauke noadopa.
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Bo epemsi pabombi rnpeobpa3zosamernb 2eHepupyem 6bICOKUU
= | mok ymeyku Ha 3emio. Heobxodumo ycmaHosumb ycmpolicmeo
— | 3awumHozo omkimoyeHus (Y30) Ons omcrexusaHus rnpesbieHUs

moka ymeuyku Ha 3emII0, KOmopoe MOXem 803HUKHYMb 80 8peMsi
pabomai 4.

B knumamuydeckux 30Hax, rnodeepxeHHbIM ydapam MOMHUU,
ronb308amesto He0bxo0UMO ycmaHo8UMb ycmpolicmeo 3awjumal
om umnynbcHo2o rnepeHanpsikeHuss (Y3UIT) neped 14, umobsbi
yeenu4yums CpoK criyx6bl npeobpa3osamertsi.

3.4 NopkntoyeHne KNemMMm ynpaBneHus

Ona wmopgenen LCI n LCI(S) npegycmMoTpeHO pasnuyHOe KONMYecTBO M
dyHKUMOHan ynpaensowmx knemm. NMogpobHee pacrnonoxeHve Knemm Ha
KOINOAKE N UX ONMCaHNe yKasaHbl HUXe.

PacnonoxeHne knemm Ha konopke nnatbl ynpaenenus cepun LCI:

RA RB RC 10ov Al Al2 AI3 | ACM | AO1 | AO2 | ACM | SG+ | SG-
TA B TC S1 S2 DCM S3 S4 S5 S6 | DCM | MO1 P24

PacnonoxeHwne knemm Ha konopake nnatsl ynpaenenus cepuu LCI (S):

S1|8S2|S3|S4|S5 P24 | DCM | 10V | Al1 | Al2 | AO1 | ACM | SG+ | SG- | RA| RB | RC

Tabnuua 3.4 — OnvcaHve knemMMm ynpasneHus

Lincbposbie BxogHble | S1 Lindpposoit 1. BxogHoe conpotusnexue: 2.4 kOm
curHanbl Bxog 1 2. lInanasoH HanpskeHWst Ha BXoge:
9B~30B
S2 Lindpoeoit
BXoA 2
S3 Lindposoit
sxoA 3
S4 Lincbposont
Bxop 4
S5 Lindposoit
Bxog 5
S6/ Knemma Momumo dyHkumin S1 ~ S5,
HDI BbICOKOCKO- MOXET MCNosb30BaTLCA Kak
pocCTHOrO BbICOKOCKOPOCTHOW MUMMYTbCHbIA BXOA.
MMMYnNbCHOTO MakcumanbHasi yactota Ha Bxoae:
BXoda 100 klMy

AKTVBEH TOMbKO NPY NOAKMIOYEHNN
nnatbl paclumpenus LCI-HDI



NcTOYHMK nuTanuns +10B | BHewHun Vcnonb3ayeTca Ansa noaknoveHns
- WNCTOYHUK BHELLHWX YCTPONCTB (MOTEHLIMOMETPOB
ACM | nutanusa + 10 B nTA.).
MakcmmanbHbIf TOK Harpysku: 20 A
PekomeHpayemoe BHelLHee
conpoTuernenne ot 1 kOm o 10 kOm

P24B | BHewwHui Ob6ecneuvBaeT nuTaHve +24 B.
DCM | uctouHuk Vcnonb3ayeTca Ansa noaknoveHns
nuTaHus + 24 B BHELLIHWX YCTPONCTB (AATYMKOB U T.4.).
MakcumanbHbI Tok Harpy3aku: 200 MA

AHxanoroBbiii BxogHoi | Al1- | Knemma 1.0 B ~ 10 B/0 MA~20 MA,
curHan ACM | aHanorosoro 2. Conpotuenenve: 22 kKOm (ecnu Bxog,
Bxoga 1 no HanpshkeHuio), 500 Om
Al2 - | Knemma 1.0 B ~ 10 B/0 MA~20 MA,
ACM | anHanoroBoro 2. Conpotusnenve: 22 kOm (ecnu Bxog
BxoAaa 2 no HanpsixeHuto), 500 Om
AI3 - | Knemma 1.-10B~k+10B,
ACM | aHanorosoro 2. Conpotuenenue: 22 kOm
Bxoga 3
AHanorosblI AO1 Knemma [lnanasoH BbIXOAHOTO HaMpPsXKeHUst:
BbIXOAHOW CUrHan - aHanoroeoro 0B~10B
ACM | BbIxoga 1 [lnanasoH BbIXOAHOrO TOKa:
0 MA ~ 20 MA
AQ2 Knemma [lnanasoH BbIXOAHOTO HanpsKeHUst:
- aHanorosoro 0B~10B
ACM | Bbixoga 2 [lnanasoH BbIXOAHOTO TOKa:
0 MA ~ 20 MA
PeneriHbii BbIxoa TA- Pene 1 PeneliHbin Bbixoa 1, 3aBofckas
TB- HacTpovika
TC «Pa6ota»
RA- Pene 2 PeneliHbin BbIxoa 2, 3aBofcKas
RB- HacTpouka
RC «Ownbkar»
KoMMyHukaumoHHein | SG+ | Knemmbl SG+ nonoXuTernbHbI BXOA,
curHan SG- NOAKIMOYeHUS SG- oTpuLaTenbHbI BXOA,

nHTepdeinca RS-
485 nnsi pabotbl
no NpoToKony
Modbus RTU

M01-DCM MHOroyHKLMOHaNbHbIA BbIXOA, OTKPbITHIN KONMeKTop



DCM o AO1 ViHgukarop
) Axanoroasi & aranormaoro
Myex e —8 51 Usdp sxog 1 B=EOL ACM$— curmana
Pesepc — 2 52 Ladip exoa 2 RA &
@
-y - —"—3¢ 53 Uuhp. 8203 panediwi RC MHgnrarop
- thyHRUpA - +— —2 54 Lwdip axcg 4 BLixO0g, RB CHrHEna
s
- s - - 53 Uwdop zxog 5
SapaTm & ] M1 apanoroseii  RS-485 56+
CHrHANS ACM Bxog 1 Modous RTU  S5G-
L3 10v
BHe wH#A i} ajp  Ananoroswid
NOTEHUMOMBTR Brof 2
AN
AT A2 AT
b A
A 3a
| ] |

Puc. 3.4a Cxema nodkntodeHus ynpasnsouux knemm cepuu LCI(S)

D Avarorcan A0 [ Potarep
Myex ——£ 81  LUndp. exon 1 Brixod ACME o
Pesep: —" 22 Uwchp. exon 2
ADZ VikaukaTtop
- YHRUMA - 33 53 Llnchp. exoa 3 :\;:g‘grgamﬁ i é aHanarosoro
-pyweunn - +—— 1S4 Lcpp. sxon 4 "‘RA*_ cHrHana
- yHupn - o2 85 Linchp. sxon 5 a6l o
. Xl 2 Penefnsi [ VikaukaTop
Pyt —F8 < Hadip: suan g Brxom R REB] cHrHana
L
3anarum 6 | A pnanorossi .
cuwHana - ACM Bxog 1 e
o Penednbii _\IP_‘ Vikasatop
i T 1ov Beikog T Te CHrHENG
BHewHmi ! I Alz  PHBNOroBI i (o
NOTEHLACMETD T T Exog, 2 Mo
ﬁ ACM gﬁm‘;‘:‘:ﬁ Y NpERNRIOLWER
: KOMNEKTapom DeM KaTiE pens
Japatunk o Al puanoroasit R5-485 G+ ;';;/' /3:1:
cwHana L Aacwm exog 3 Maodbus RTU  gg. § o v
Al AIZ ADT AD2 485 | '
¥V VvV VWV V ON PNP -
] : |J 4 [ |3
| I } | OFF NPN
[‘enar gom nnat pacwwperua 114 LCT|

Puc. 3.46 Cxema noOkntodeHust yrpasnsouux knemm cepuu LCI
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3.5 Npoknapka kabenen
3.5.1 O6wume npaBuna

Bbibop ceuyeHuss kabene M HaKOHEYHVMKOB MNPOWM3BOAUTCS COMMacHO
HOMUWHanbHbIM TOKam (cm. enagy 2.3 ModesbHbil _psd U HOMUHaIbHbIE
rnapamempsl) U pa3Mepam KNeMMHbIX COeIMHeHWI Npeobpa3oBaTens YacToTbl.

Mon6op cunoBbix kabenen pekoMeHAyeTCs BbINOMHATL Npyu cobniogeHnn
YCMOBUA MECTHbIX HOPMAaTuBOB MO TeXHWKe 6e30nacHOCTW, HanpsKeHWo
nUTaHWa U HOMWHanbHOMY Toky MY ¢ yyeTom TpeboBaHuii MO aKcnyaTaumu.
Bcs npoBoaka gormkHa COOTBETCTBOBATb MECTHbIM 3aKOHaM U HOPMAaTUBHBLIM
[OKYMEHTaM B OTHOLLEHUW ceveHnst kabensi n yCcrnoBuiA oKpyxatoLLen cpeapl.

Tabnuua 3.5 — 3aBMCUMOCTb ANWHBI Kabens OT HecyLLeh YacToTbI

[OnuHa npoBoaa mexay N4 <50 m <100 m >100 m
W aneKTpoABUraTenem

Hecywas vactora <15kly <10 kly <5kly,
(napametp F00.17)

[MpeobpasoBatenb 4acToTbl reHepupyeT TOK YyTeudkn. Yem
=—= | Bblle Hecyllaa yactota, TeM bonblue Tok yTeyku. Tok yTeukmn MY
= | cocTaBnset 6onee 3,5 MA 1 hakTyeckoe 3Ha4yeHne onpeaenseTcs
ycnoBusiMu akcnnyartaumu. Onsa obecneveHus 6esonacHoctu MY un
aneKkTpoaBuUrartenb JOMKHbI ObiTb 3a3eMIeHbI.

ConpoTuBneHue 3azemneHust 4OMKHO bbiTb MmeHee 10 Om.

He ponyckaetrcsa nogknoyate 3a3eMnsAOWMA - NpoBOA K
CBapo4HOMY annapaTty 1 Apyromy cunoBomy 060pyaoBaHUo.

Mpu ncnonb3oBaHUK Gonee yem ABYyX MY He ponyckaetca o6pasoBaHme
netenb C 3aseMnAarwMM NposoaoM:

L P I3 q 5 ®
MpaunsHO He npasunbHo ’

Puc. 3.5 Cxemamu4yHoe u3obpaxeHue obpa3osaHusi nemsnu ¢ 3a3eMrsiouuM nposooom

CUMMETPUYHBI  9KpaHWPOBaHHbIN  kabenb o6GecneynmBaeT  MeHbLUWi
YpOBEHb 3MEKTPOMArHUTHOTO M3MyYeHsl BCe MPUBOLHOW CUCTEMbI, MEHbLLYIO
Harpy3Kky Ha M30MnALUMI0 3MEKTPoABUraTess, MeHbLUME MOALMMHUKOBLIE TOKU U
MEHbLUWIA U3HOC NOALIMMHUKOB. 3aLUUTHbIA NPOBOAHUK BCeraa AOSHKEH UMETb
[0CTaTOYHYI0 MPOBOAUMOCTb.



B Tabnuue 3.6 ykasaHO MUHUManbHOE CeYeHue 3alMTHOrO NMPOBOAHMKA B
3aBMCHMOCTY OT pasmepa hasHbIX TPOBOAHWKOB B COOTBETCTBUM CO CTaHAAPTOM
MOCT P MOK 61800-5-2-2015, koraa casHbii M 3aLMUTHBIN NPOBOAHWKM
BbINOSIHEHbI M3 OAMHAKOBOrO MeTanna. B npoTuBHOM cnyvae ceveHue
3aLUMTHOrO NPOBOAHMKA AOMKHO obecneunBaTthb Takyto e NPoBOAMMOCTb, YTO
1y BblibpaHHoro no tabnuue 3.6.

Tabnuua 3.6 - MMHUManbHoe ceveHune 3aLMTHOrO NPOBOAHMKA

CeueHue hasHbIX NPOBOAHNKOB MuHMManbHoe ceyeHne COOTBETCTBYIOLLETO
S (Mm?) 3alUUTHOrO NPOBOAHUKA S| (Mm?)
S<16 S
16<S<35 16
35<S S/2

CeyeHne kabens [OMKHO ObITb paccuMTaHO, WMCXOAS W3 CREeayroLmX
YCrOBUWI: yKnagka B NIOTOK He bonee 6 kabenen B psfa, Temnepatypa Bosgyxa
30 °C, usonaumsa TBX, Temnepartypa nosepxHoctn 70 °C. [lapameTpbl
kabenen Ansi Opyrux YCnoBUW [OMKHblI COOTBETCTBOBATb TpeboBaHusIM
MECTHbIX HOPMAaTVBOB MO TeXHWKEe ©6e30MacHOCTM, HanpPsHKEHWIO MUTaHUSA U
HOMWHaNbHOMY TOKY NMpuBoAa C y4eToM TpeboBaHMi No aKchnyaTauum.

Heobxoanmo npuaepxneaTbCs criefyoLmx npasus:

» Kabenb anektpogsuratens crnegyeT NpoknagbiBaTb Ha pacCcTOSHUM OT
ocTanbHbIX kabenen.

» Kabenun anekTpoasuratenen HECKOMbKUX MPUBOAOB MOXHO YKragbiBaTb
naparnnensHO 1 pSAOM APYr C APYTOM.

+ Kabenb anektpopsuratens, kabenb nutaHns wn kabenu ynpaenexHus
pekoMeHAyeTCs MPOoKNaAbiBaTh B pasHbiX kabenbHbIX NOTKax.

* B uensx CHWKeHUs ypOBHSA 3MEeKTPOMAarHUTHbIX MOMEX, BbI3BaHHbIX
UMMYSIbCHLIM XapaKTePOM BbIXOAHOTO HaMpsPkeHns npuBoAda, He crnegyet
npoknagbiBate kabenb ABuratens napannenbHo Apyrum  kabenmsm  Ha
MPOTSKEHHBIX y4acTKax.

MepeceyeHne «kabenew ynpaBneHus U CUMOBbIX Kabenewn cregyeT
BbIMOMHATL MOA YITOM, Kak MOXHO 6onee 6nmskum k 90 °C. He gonyckaetca
npoknagka NoCTOPOHHMX kabenen yepes npveod. KabenbHble NMOTKA JOMKHbI
MMEeTb XOPOLUYK 3MEKTPUYECKYI0 CBA3b APYr C APYroM M C MPOBOAHUKaMM
3asemnenns. [Ina  ynyylweHWs  BblpaBHMWBaHWA  NOTeHUMana  MOXHO
MCMOMb30BaTb CUCTEMbI aNOMUHNEBBIX KaBemnbHbIX JIOTKOB.



INSTART Kafiens anexTpoasvraTens

He meqee 300 MM

1 p= HKabens nimadus
Kabene ynpasnequs 20 F Kafans anekTpoaBuraTans
i ' [}
¥ HeaHea 200 WK T He meHee 500 M
Bxogwoil kabens nuTasuR L= T

Kafier ynpaeneHun
Puc. 3.6 pachuyeckoe npedcmasneHue paccmosiHull Mexoy kabensamu

3.5.2 Bbi6op kabenen ynpaBneHusi. JkpaHupoBaHue

Bce kabenu ynpaBneHus [OmkHbl ObITb 3KpaHMpoBaHHbIMKU. [Ons
aHanoroBbIX CUrHaroB criedyer Mcrnonb3oBaTb kabenb Tuna «BuUTas napay» c
[OBOWMHBIM 3KpaHOM (cM. puc. 3.7a). Kaxabivi curHan gormkeH 6bITb NOAKMIOYEH C
NOMOLLbIO0 OTAENBbHOW 3KpaHUpoBaHHOW Napbl. He cnegyet ncnonb3oBatb 0AWH
06LWMIN NpoBOA AN pa3HbIX aHANOroBbIX CUrHAsIOB.

SP——F .

Puc. 3.7a Puc. 3.76

N5t HU3KOBOMNBTHBIX LMAGPOBBIX CUTHANOB JTy4Lle BCEro NoaxoanT kabernb ¢
[BOWHbBIM 3KPaHOM, OAHAKO MOXHO UCTONb30BaTh U kabenb Tuna «BuTasi napa»
C 0HUM 3KpaHoMm (puc. 3.76).

3.5.3 NoaknroyeHue Ha wuHy RS485
PeKomer,auMu no NnoAKNK4YeHUnrw

* Vlcnonb3yiiTe aKpaHMpOBaHHbIN kabenb, coaepxaluuii ABe BUTbIE Napsbl.
» CoenuHuTe cooTBeTcTBYOLWME noteHumansl (0B).

* MakcumanbHasa anuHa nuHun — 500 meTpos.

* MakcumanbHasa anuHa oreeTBneHns — 20 MeTpoB.



» lMpoknagka kabenen: npoknagbiBanTe ceTeBon kabenb OTAENbHO OT
cunoBbix kabenen (Mo kpanHen mepe, Ha pacctosHum 30 cm); ecnv HeobxoanMo,
BbINOSHANTE NepeceyeHnst Noa NPsIMbIMK yrnamu; NoakniovanTe akpaH kabens
K KnemMMe 3a3eMneHns Kaxaoro nogkmnoyaemoro npubopa.

* [MoaknioynTe TePMUHATOPLI NINHWAW K KXKOAOMY U3 ABYX KOHLIOB NIVHUN.

3.5.4 NopgkntovyeHne NPOBOAOB K aHaNoroBomy Bxogy

Mpy mManoi BenuyvMHe HampsPKEHWs1 aHaNoroBOro CuUrHana Ha Hero MoryT
NnoBnMUsiTb BHeLWHWe nomexu. B obwem cnyyae Heobxogumo wmcnonb3oBaTtb
3KpaHMPOBaHHbIN kabenb ¢ ANUHON, He npeBbiwatowen 20 M, Kak NokasaHo
Ha pucyHke 3.8.

=20m

10V £

Alg . ]

ACM
PE +@~

Puc. 3.8 — Cxema rnodkrtoyeHusi nposodoes K aHano2oeomMy exody (obwjuli criyyali)

B crnyyasx, korga aHanoroBblii CUrHan noABepraeTcst Bo3AencTBMIO CUIbHbIX
noMex, HeoGXOAMMO YCTaHOBUTL (DUIBTPYIOLUMIA KOHAEHCATOP, PacronoXue
€ero psgoM C WCTOMHWMKOM aHasloroBOro curHana, wnu npogdeTb kabenb B
heppuTOBOE KOIbLO, Kak NMoKasaHo Ha pucyHke 3.9. PekomeHayeTca caenatb
2-3 BuTKa Kabens Ha heppuTOBOM KosbLe. HamoTka AormkHa NpoM3BOanTLCS
B OAHOM HanpaeneHuu.

Al — BHELUHWIA
0,022 mk® ':C MCTOYHNK
50B T_~ | aHanorosoro
ACM —g cUrHana
depputoBOE
KoneLO

Puc. 3.9 — Cxema nodkrnodeHusi npoeodos Kk aHano208omMy 8xody (npu eo3delicmeauu
CU/TbHbIX TOMEX)



3.5.5 NogknioyeHne Harpy3ku K penenHomy Bbixoay

PeneiiHbie Bbixogbl TA-TB-TC 1 RA-RB-RC npegcraensiotr cobon Bbixoa
TMNa «CyXOW KOHTaKT», T.e. K HUM TpebyeTcs MoABeCTM MUTaHWe COrfacHo
pucyHKy 3.10 (MoAknoYeHne Harpysku, MuTalolencs OT NepeMeHHOro

HanpshkeHns) unn 3.11 (NoaKnMioYeHe Harpy3ky, MUTaLLEeNCst OT MOCTOSHHOIO
HanpshkeHns).

—g—L

\IC] € s250B AC
—{—1—N

Harpyaka

(=3 A,

250B AC)

Puc. 3.10 — Cxema nMoOKo4HeHUs1 Hagpy3KU nepemMeHHO20 moka K peneliHoMy 8biXxo0y

—t +
1; . <30BDC
Harpyska

(S3A,
30B DC)

Puc. 3.11 — Cxema MoOKmo4eHUs1 Hagpy3KU MOCMOSIHHO20 MOKa K penelHoMy 8bIxo0y

MopkntoveHue k penenHomy Bbixogy RA-RB-RC nponsBogutcs aHanormyHo.



3.5.6 NoagknioyeHne K LMPPOBLIM BXOAHLIM KIleMMam

MogkntoveHne LMPOBbLIX BXOOHbLIX KMNEMM B YeTblpex pPasfuyHbIX
BapuaHTax (Tonbko ans mogenen cepum LCI):

BapwaHT nogkniodeHns 1 (no yMOM4aHmMio): BHELLHWIA UCTOYHWK MUTAHUS He
ncronb3yeTcs, undposble Bxoabl B pexume NPN.

BapuaHT nogknoueHus 2: UCMONb3yeTCA BHELHUA WCTOYHUK MNUTaHUS,
uudpposble Bxoabl B pexxvme NPN.

BapuwaHT nogkntodeHusi 3: BHELIHUA UCTOYHUK MUTAHUSA HE UCTONb3yeTcs,
uudppoBsle Bxoapbl B pexume PNP.

BapuaHT nogknioueHus 4: uCnonb3yeTcs BHELHWUA WCTOYHUK MNUTaHUS,
uudppoBsle Bxoapbl B pexume PNP.

NPMN NPMN
DCM 7 DCM H
ST pNP P24 pnp
52 31
53 52
54 53
S5 S4
S5
S6/HDI S6/HDI
Bapuanm 1 Bapuanm 2
NPM NPN
P24 Pf:l { - D y DCM Pl:l
51 31
S2 82
53 53
54 54
S5 35
~—1 ¢ S6/HDI Se/HDI
{l,': PE 'E}'I,"F'E

BapuaHm 3 BapuaHm 4



naBa 4. NoproTtoBka Kk pabote

4.1 Mepbl NpefoCTOPOXHOCTU U NPOBepKa nepes NPoGHbLIM
3anycKom

He npubnmxanteco K npeobpasoBarernto 4acToThl,
AMNeKTpoaBUraTenio U UCMOMHUTENBHOMY MeXaHu3My B criyyae
MCMONb30BaHMsA aBTOMAaTMYECKOro Mepe3anycka, T.K. BHe3amnHbIN
nepesanyck MOXeT NPMBECTU K TpaBMaM nepcoHana.

[ns onepaTMBHOrO OTKIMKOYEHMS nNpeobpas3oBaTens 4acToThl,
PEKOMEHAYETCA  YCTaHOBUTb  OTAENbHYI0 KHOMKY aBapUAHOro
ocTaHoBa. B npoTvBHOM criyyae BO3MOXHO NonyyYeHne TpaBMm.

He npukacantecb K pagmatopy unm TOpMO3HOMY pPe3UCTOpy, T.K.
OHW HarpeBawTCsi A0 BbICOKMX TemnepaTtyp. B npoTnBHOM cnydae
BO3MOXEH OXOT.

[MockonbKy HU3KYKHO CKOPOCTb BpaLLeHWUst 3arneKTpoaBuratensi
MOXHO W3MEHWTb Ha BbICOKYK, TO nepeg Havanom paboThbl
ob6s13aTenbHO ybeantecb B TOM, YTO AMana3oH BO3MOXHbIX 4acTOT
anekTpoaBuraTens 1 MexaHm4yeckoro obopyaoBaHusi COOTBETCTBYET
BbICTaBNEHHOMY [Auana3oHy B npeobpasoBatene 4acTtotbl. B
NPOTMBHOM Crly4ae BO3MOXHO MOJflyyeHue TpaBM U MoBpexaeHue
obopynoBaHus.

3anpellaercss CHUMaTb WM MOAKMHYAaTb BbIHOCHYIO MNaHerb
yrnpaBneHusi npu BKAYEHHOM MUTaHUM Ha npeobpasoBartene
yactotbl. B npoTMBHOM  criydae  BO3MOXHO  MOpaxeHue
3NEKTPUYECKUM TOKOM.

4.2 NMpo6HbIN 3anyck

1) BbIMOMHWTE Mepbl MPEegoCTOPOXHOCTU WM NMPOBEPKYy nepen MpOOHbIM
3anyckom. [NepBoe BkntoyeHre NpeobpasoBaTtens pekoMeHAyeTCs Npon3BoanTb
npu OTKIMIOYEHHOM 3neKTpoasurartene (OTCOeAVMHEHHbIX BbIXOAHbBIX CUMOBbIX
kabensx).

2) MNocne nogaun nUTaHWs KM BKIHOYEHUS npeobpasoBaTtens Heobxoanmo
ybeoutbcs B TOM, YTO NpeobpasoBaTenb HAaXOAMTCH B pexume “‘ocTaHoB” (Ha
Avcnree MuraeT MHAVKaUWS, He ropuT ceeToamnop «PaboTar). B cnyyae, ecnnHa
aucnnee otobpaxaetcs coobuieHne Tuna «Er- rXX», Heobxogumo obpaTnTbest
k enase 8 «CoobuwieHus 0 cocmosiHuu npeobpazosamerisi Yacmomaly.

1) MNepen ocywecTBneHMeM HacTpoek npeobpasoBatens nof KOHKpeTHoe
NpUMeHeHne HeobxoAMMO BbIMOMHUTL COPOC BCEX HacTpOEeK Ha 3aBOACKME
YCTaHOBKM (B 3Ha4YeHue yHKUnoHanbHoro koga F00.28 HyHO BbiCTaBuTb 1).

2) BbINONHUTL HACTPOWKY NapamMeTpOB 3NEeKTPOABUraTens:

- F02.01 — HomMnHanbHas MOLLHOCTL anekTpoasuratens (kBT);

- F02.02 — HomnHanbHas YacToTa anektpoasuratens (u);

- F02.03 — HommnHanbHasi ckopocTb anekTpoasurarens (06/mMuH);



- F02.04 - HomnHanbHoe HanpsxeHue anekTpoasuratens (B);

- F02.05 - HomMunHanbHbIN TOK anekTpoasuratens (A).

3) TMocne ycnewHOro nepsBoro BKMOYEHWs npeobpasosartens npu
OTKMIOYEHHOM  3feKTpoaBuratene W  OCYLLECTBIIEHMS BCEX YKa3aHHbIX
Bblle HAaCTPOeK HeoOXOAMMO MOAKMIOYUTL BbIXOAHbIE CUMOBblE kabenun k
3neKkTpoABuraTento u/unm 4OoNonHMTENbHOMY 060pYAOBaHMIO, yCTAHOBMEHHOMY
Ha BbIxoge npeobpasosartens.

4) Tepsbin 3anyck npeobpasoBaTenss C MOAKMIOYEHHbIM ABUratenem
pekoMeHayeTCs MPOU3BOAUTL NPU MOMOLLM Haxatus KHomku  «TOMY.».
Mpn yoepxwuBanum kHomku «TOJIY.» anekTpogsuratens OygeT BpallaTbes
Ha CKOpPOCTW, 3KBMBaneHTHol 4vactote 2 [uU. Heobxogumo ybBeauTbcs B
npaBWIIbHOM HamnpaBsfieHUy BpaLLEeHWUs MOAKMIOYEHHOro 3neKTpoaBuraTens.
B cnyyae HeBepHOro HanpaBneHus BpalleHUs HeoOXOAMMO W3MEHWUTb
HanpaBfieHWe BpaLLeHUsi C MOMOLLbI (hyHKUMOHanbLHoro koga F00.16 wnu
NMOMEeHATb MecTamm ABe Mobble drasbl BbIXOAHOMO CUOBOrO NPoBOAA.

Mpu npobHoM 3anycke NnpeobpasoBaTens Heobxoanmo obpallaTte
ocoboe BHUMaHWe Ha crefyollee:

* NpUBOA HE [AOMMKEH NPOU3BOANTL YPE3MEPHbIX LUYMOB, PbIBKOB
1 BUBpauuii;

* BENMYMHA TOKa JrIeKTPOABUraTensl He [OSHKHa MpeBblwaTh
HOMUHAIBHOTO 3HAaYeHWs:;

* MPaBUMbHOCTb OTODOPaXEHUS WHAMKAUMM W 3Ha4YeHun Ha
avcnnee.

Mocre ycrnewHoro OcyLecTBreHUss NPoBHOro 3anycka Ans MosyYeHust
KenaemblX XapakTepucTMK NPUBOAA CriedyeT OCYLEeCTBUTb HAcCTPOWKY BCex
napameTtpoB paboTel Npeobpasosarens.

Kak npu ckanspHOM, Tak ¥ MPU BEKTOPHOM PEXMME YNpaBneHnst JOMKHbI
GblTb BBEAEHbI AaHHble C MmacropTHoi Tabnuuku anekTpogeuratens. [Ons
JanbHelwei HacTPOMKW CreayeT MCnosb3oBaTb Tabnuuy yHKUMOHAMBHBIX
napameTpos (cM. rmaey 6.3 MapameTpbl MeH0 NporpaMMUpoBaHus)

4.3 UpenTndukauma napameTpoB anekTpoasuraTens
(aBTOHaAcTpoOMKa)

Pexnum BeKTOpHOro ynpaBneHuss C pPas3OMKHYTbIM KOHTYpPOM CTpOuUT
MaTtemMaTudecKyto mModernb Nnoakrn4vYaeMoro anektpoasuratensd Ha OCHOBaHUK
BBE€AEHHbIX MapamMeTpoB. COOTBeTCTBeHHO, 4TObbI nony4YnTb BbICOKYHO
Npon3BOAUTENbHOCTL JaneKkTpoaBuratensa 1 onTUMalibHble XapaKTepUCTUKU
ynpasneHusi, TpebyeTca MonyyYMTb TOYHbIE MapamMeTpbl  ynpaBnseMoro
anekTpoasuratens. [ina obneryeHns AaHHOW 3ajaym Mcnonb3yeTcs yHKUms
naeHTuuKaumMm napameTpoB aneKkTpoaBuraTens.

4.3.1 Tanbl NpU BbINONHEHUN UAEHTU(UKALMN aCUHXPOHHOIO

aneKkTpoaBurartens npuBeaeHbl HUXe:
1. Beibepute BapuaHT ynpasneHus (F00.01 = 0) — ynpaBneHue c naHenu;



2. 3atem BBeauTe crieqyrolne napameTpbl B COOTBETCTBUM C NAcnopTHON
Tabnuykom anekTpoaBuraTens:

- F02.01 (HoMMHanbHas MOLLHOCTb aCHHXPOHHOIO anekTpoasuratens 1);

- F02.02 (HommnHanbHas YacToTa acCMHXPOHHOIO anekTpoasuratens 1);

- F02.03 (HomnHanbHasi CKOPOCTb aCMHXPOHHOTO AnekTpoasuratens 1);

- F02.04 (HomnHanbHOE HanpshXeHne acMHXPOHHOTO anekTpoasuratens 1);

- F02.05 (HoMMHanNbHbIN TOK aCMHXPOHHOTO anekTpoasuratens 1);

3.LClI wumeer pgBa TuMna wuaeHTudwukauun. Bbeibop agaHHoro Tuna
naeHTudukaumn byaeT 3aBUCeTb OT TEXHONOTMYECKUX YCITOBUIA:

A) ecnu Harpyska MoXeT BbITb MOMHOCTLIO CHATA C Bana anekTpoasuraTens,
To BblbepuTe «2» B napamerpe F02.37 (nonHas noeHTUdMKauus), a 3atem
HaXmuTe

«MYCK» Ha naHenu ynpaenexus, nocne atoro 14 aBTomatnyecku BeINOMHUT
N3MepeHne criegyoLwmnx napamMmeTpos:

-F02.06 (conpoTnBneHne ctatopa acCMHXPOHHOTO anekTpoasuratens 1);

-F02.07 (conpoTuBneHne potopa acvHXpOHHOrO anekTpoasuratens 1);

-F02.08 (MHOYKTMBHOCTb paccesiHusi ctatopa M poTopa aCUHXPOHHOTO
anekTpoasuratens 1);

-F02.09 (B3aMmHas WHAYKTMBHOCTb CTatopa W poTopa acWHXPOHHOIO
anekTpoasuratens 1);

-F02.10 (Tok xomocToro xoga acuHXPOHHOro 3nekTpoasuratens 1).
NoeHTndmkaums BbINomnHeHa.

B)ecnn Harpyska HE moxer ObiTb MNOMHOCTbIO CHATA C Bana
anekTpoaBuratens, To BbibepuTe «1» B napametpe F02.37 (ctatuyeckas
noeHtTudukaums), a 3atem Haxmute «MYCK» Ha naHenu ynpaeneHus, nocne
atoro M4 aBTOMaTMYECKMN BBINOMHUT U3MEPEHNE CrIEAYIOWNX NapaMeTpoB:

-F02.06 (conpoTnBneHne ctatopa acCMHXPOHHOTO anekTpoasuratens 1);

-F02.07 (conpoTuBneHne potopa acvHXpOHHOrO anekTpoasuratens 1);

-F02.08 (MHOYKTMBHOCTb paccesiHusi ctatopa M poTopa aCUHXPOHHOTO
anekTpoasuratens 1).

Mapametpbl F02.09 (B3ammHas WHOYKTMBHOCTb cTatopa W poTopa
acuHxpoHHoro anektpoasuratens 1) n F02.10 (Tok xomocTtoro Xxopa
aCUHXPOHHOTO  anekTpogsuratens 1) nonb3oBaTenb MOXET paccyuTaTb
McXoas U3 AaHHBIX MAcMOPTHOW Tabnuukv anekTpoaBuraTens: HOMUHAaNbHOe
HanpshkeHne U (B), HomMuHanbHbii TOK | (A), HOMuHanbHas vactota f (I'y) n
KO3 DULUMEHT MOLLHOCTU cos@. MeToauka BbIMUCIIEHNS TOKa XONOCTOro XoAa
1 B3aNMMHOW MHOYKTUBHOCTM ONMNCaHbI HUXE:

U

pacyéT B3aUMHOM UHAYKTUBHOCTU | = ——— __ _

L
"o2Bmfel o

pacyéT Toka XONocToro Xofa I =1 «J7-cosp



4.3.2 3tanbl Npy BbINOMHEHUU NAEHTU(UKALIMM CUHXPOHHOIO
ABUraTens ¢ NOCTOAHHbLIMM MarHMTamMu NpuBeAeHbl HUXe:

1. Bbibepute BapuaHT ynpasnenus (P0-02 = 0) — ynpaBneHue ¢ naHenu;

2. 3aTem BBeauTe criegylowe napameTpbl B COOTBETCTBMMN C NacropTHOWN
Tabnuukow anekTpoaBUraTens:

- P1-01 (HOMWHanbHas MOLLHOCTb aCMHXPOHHOTO anekTpoasuratens 1);

- P1-02 (HoMMHanbHoe HanpsikeHwne anekTpoasuratens 1);

- P1-03 (HOMWHanbHbI TOK anekTpoasuratens 1);

- P1-04 (HoMMHanbHas YacToTa anekTpoasuratens 1);

- P1-05 (HomuHanbHas ckopocTb BpalleHust anekTpoasuratens 1);

3.LCI wumeer pgBa Tuna wuaeHTudmkauum. BeiGop paHHoro Tuna
naeHTudukaumin ByaeT 3aBUCeTb OT TEXHOMOTMYECKMX YCIOBUIA:

A) ecnu Harpy3ka MOXeT ObITb MONMHOCTBIO CHSATA C Bana anekTpoasuratens,
TO BblbepuTe «12» B napameTtpe P1-37 (nonHas maeHTUduKauums), a 3ateM
HaxmuTe «[MYCK» Ha naHenu ynpaeneHus, nocne atoro Y aBTomatnyecku
BbINOSHAT M3MEPEHME CreayoLLMX NapameTpoB:

- P1-16 (ConpotuBneHue obmotok ctatopa COMNM);

- P1-17 (MIHQYKTUBHOCTb CUHXPOHHOIO ABuratens no ocu D);

- P1-18 (MIHOYKTMBHOCTbL CUHXPOHHOIO ABUraTens no ocu Q);

- P1-20 (Mpotueo-34C CAMM);

MaeHTudurkaums BbINomnHeHa.

B)ecnn Harpyska HE MoxeT ObiITb MNOMHOCTBIO CHATa C  Bana
anekTpoasuratensi, To Bblbepute «11» B napametpe P1-37 (ctatnyeckas
naeHTudukaums), a 3ateMm Haxmute «[MYCK» Ha naHenu ynpasneHus, nocne
aToro MY aBTOMaTMYECKM BbIMONHUT N3MepeHue napameTpoB.



maBa 5. BcTpoeHHas naHenb ynpaBrieHus U akceccyaphbl

5.1 OnucaHue u pyHKUMOHaNbLHOE Ha3Ha4YeHue naHenun
ynpaeneHus

MaHenb ynpaBneHus umeeT AUCNAEN WM KHOMKW ynpasneHus. [Hducnnew
NoKa3sblBaeT MEHIO HACTPOWKN NapaMeTpoB U pasnnyHble pabovme cocTosiHMS.
KHonkn — nHTepdenic cBa3n nonb3osatens 1 npeobpasoBaTens 4actoTbl. [Ans
cepuu LCI npegycmoTpeHa AByCTpOYHas naHemnb ynpasreHus:

AOucnnen

CaeToauoab!
KHorka BbiGopa
KHonka nporpamMm1poBaHust HanpaBneHus BpaLieHmns

MoTeHunomeTp
KHonka nogTeepxaeHns lsr:il()I'IKa 3anycka

BBOAA AaHHBIX
MHorodyHKUMOHanbHas
KHOMKa

| KHonka ocTtaHoBa/c6poca

KHorku BBEPX/BHU3

Puc. 5.1 ®@yHkyuu KHornok u ceemoduodos naHenu yrnpasneHusi LCI

Ons cepum LCI (S) npeaycMoTpeHa 04HOCTPOYHast NaHernb ynpaBneHus:

[ucnneit

CeeToavoabl

TONY. BrP PEBEPC

KHorka nporpaMmuposaHus
porp P MoTeHuuromeTp

KHonka noaTeepxaeHns Kronku BBEpx/BH13

BBO/IA AaHHbIX
MHorodyHKUMOHanbHas

KHoOMKa

KHorka BbiGopa
HanpaBneH1s BpaLeHmns

BNP
PEBEPC KHonka octaHosa/c6poca

KHorka 3anycka

Puc. 5.2 ®yHKkyuu KHorok u ceemooduodos naHernu ynpasneHusi LCI(S)
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MEHIO

BBO[,

BMP/PEBEPC

Tonu/>>

nycK

cTon
BBEPX/BHU3

5.2 Oucnnen

B cocTosiHum pabotbl unu octaHosa MY ceBeToguoabl NaHenu ynpaeneHus
oToOpaXkaloT pasnuyHble COCTOSIHUS  MpeobpasoBaTens.
F08.03 (napameTpbl oTobpaxeHns B pexume paboTel) n F08.05 (napametpebl
oTOOpaXkeHWs1 BO BpeMsi OCTaHOBa) MOXHO BblbpaTb Tpebyemble nokasaTenu
ons otobpaxenus Ha gucnnee. KHonka «BBO[» ncnonb3yeTcss ons CMeHbl
nokasartenen.

1. B cocTOsiHMM OCTaHOBa MOXHO 0TOBpasnTb Ha aucnnee 13 nokasatenen
napameTpoB (cMm. 6onee nogpobHy MHGOPMaLUUo O BbIOOPE 3N1EMEHTOB ANS

KHonka nporpaMM1poBaHus: BXOA B MEHIO NEPBOTO YPOBHS UMK
BbIXOZ, U3 rpynmbl NapameTpoB

B pexumMe MOHWUTOPWHIa BLINOMHSAET PyHKLMIO Nepexoda Mmexay
oTobpaxaeMbiM/ napameTpamu.

B pexxvme nporpaMmypoBaHus BbINOMHSET dOYHKLMIO COXpaHEHNS
BbIGPaHHOro 3Ha4YeHUs1 BO BHYTPEHHIOK namsiTb M4Y.

KHonka BbiGopa HanpasneHus BpalleHns anekTpoasuratens B
COOTBETCTBUM C YCTAHOBIIEHHOMN YacTOTOM

B pexvMe MOHUTOPUHIA BLINOMTHSET (DYHKLMIO TOYKOBOTO 3arycKa.
B pexurme nporpaMmMmnpoBaHuns BbIMOMHSET (OyHKLMIO nepexoaa
Mexay paspsaaamm BblbpaHHbIX NapameTpos.

Knonka 3anycka M4
OcrtaHos M4, cbpoc owmnbok

KHonka ANna NSMEeHeHUA napamMmeTpa unu OFIOpHOIZ YacToTbl

oTtobpaxeHus B napametpe FO8. 05):

Kop Ha aucnnee 3HauyeHue

[l e B e B o T I e o e

OnopHas yacToTta

HanpsikeHre 3BeHa NOCTOSIHHOTO Toka
CocTosiH1e BXOAHbIX KNeMM
CocTosiHME BbIXOAHbIX KNeMM
OnopHbIn curHan MO-ynpaenexms
HanpsipkeHne Ha Al1

HanpspkeHune Ha Al2

HanpspkeHne Ha Al3

3HayeHve BpeMeHun

3HayeHune paccTosHust

B napamertpax



2. B coctosiHun paboTtbl MOXHO OTOBpasuTb Ha Avcnnee 32 nokasatens
napameTpoB (cMm. 6onee nogpobHy MHGOPMaLUo O BbIOOpE 3NeMEHTOB ANA
oTobpaxeHusi B napametpax F08.03, F08.04 ):

Kop Ha aucnnee 3HayeHue
H OnopHas YyacTota
=] Paboyas yacTtorta
C BbixoaHowm Tok
d BbIxogHoe HanpsbkeHve
[ Paboyast ckopocTb
E KpyTawmin momeHT
F BbixogHas MoLHOCTb
U HanpsbkeHne 3BeHa NOCTOSHHOrO ToKa
A OnopHbIi curhan NMAO-ynpaenexus
b CwrHan obpatHou cssasu MNO-ynpaBneHus
! CocTosiHMe BXOAHbIX Knemm
0 CocTosiHMe BbIXOAHBIX KIeMM
() Hanpspkenue Ha Al1
C HanpsixeHve Ha Al2
r HanpsbkeHue Ha Al3
n 3HayeHre BpemMeHm
L 3HayeHne paccTosiHuA

5.3 [lononHuTenbHbIE aKkceccyapbl

CBeTOD,I/IOD,HaSI naHenb ABNAETCH BbIHOCHOW U MOXET ObITb Mo ymon4aHuio
ycTaHoBneHa B N4 unu BelHeCEHa OTAENbHO Ha LKag C MOMOLLLbIO MOHTaXXHOMo
KOMMNMeKkTa (B KOMMIEKT NOCTaBKMU BXOOAUT MOHTaXHasa pamMKa u Kabenb ,CI,I'II/IHOI7I
2 m).
5.3.1 MOHTaXXHbIW KOMMNJEKT

Ons mogenen cepuu LCI(S):

MoHTaxHbI komnnekT ans naHenu LCI-KP-S BkntoyaeT B cebst MOHTaXHY0
pamky LCI-MF-S ans naHenw, yanuuutenbHein kabenbs IN-EC (1-10 m), a Takke
apanTtep Ans nogkntoveHus kabens LCI-TB.



LCI-MF-S LCI-KP-S LCI-TB

HaumeHoBaHue L, mm B, mm I, MM w1, mm B1, mm M, mm
LCI-MF-S 100 153 19 90 130 13
LCI-KP-S 72 100 36 70 92 13.5
LCI-TB 25 36 22.6 4.8 30 12.8
LCI-TB LCI-KP-S LCI-MF-S

Onsa moagenewn cepum LCI:
MoHTaxHbIn koMnnekT anst naHenu LCI-KP BkntoyaeT B ceb MOHTaXHYH0
pamky LCI-MF ansa nanenu v yanuHutenbHbin kabenb IN-EC (1 - 10 m).



LCI-MF LCI-KP

HaumeHoBaHue L, mm B, mm I, MM w1, mm B1, Mmm r1, mm

LCI-MF 92 135 215 85.7 122 17.3

LCI-KP 60 90 33.5 - - 18
LCI-MF LCI-KP

5.3.2 YanuHuTenbHbIN Kabenb

OTAEenbHO MOXHO I'IpVI06peCTVI y,D,J'IVIHVITeJ'IbeIVI kabenb o 10 m ans naHenu
ynpasneHua.

Puc.5.3 YonuHumenbHbili kabernb IN-EC



maBa 6. MeHI0 nporpammupoBaHus

MeHto nporpaMmmpoBaHns MOXET BbITb U3MEHEHO Kak B peXvMe OCTaHOBa,
Tak 1 B pexvmMe paboThbl.

6.1 HaBuraumsa n pegaktmpoBaHue napameTpoB B MEHIO

MeHi0 nporpammmMpoBaHns UCTONb3yeTcs Ans NPOCMOTpa U U3MEHEeHUs
napameTpoB, onpegenstowmx paboty npeobpasosarens YactoTsl. ns goctyna
K MEHI0 MporpaMMMPOBaHUSI Ha [MNIAaBHOM 3KpaHe HaXMuTe KHOMKy «MeHto».
B npeob6pasoBatene uvactotel cepum LCl ucnonbsyetcs TpexypoBHeBas
CTPYKTYypa MEHI0 NS HACTPOMKN NapaMeTpoB.

Mpynna dyHKUMOHANBHBIX NapaMeTpoB (MEHI MEepBOrO  YpPOBHS) —»
napameTp (MeHK BTOPOrO YPOBHSI) —» 3Ha4YeHWe napameTpa (MEeHI TPETbEro
YpOBHs1). Hvke npmBeaeHbl CXxeMa WU HaBUraLmsi Mo MEHIO MPOrpaMMMUPOBaHUS:

50.00 igponoii menneit

[
breric)
v
MeHI0 TEPROTO YPORHS Foo ALV
[TaMenenie rpyIms mapaMeTpos

v

MeHID BTOpOro YpoBHA FOD.I0 ’TJ [V J

FsneHeHIE TapaMeTpa

v
IeHr TpeTEETD Y PORHL oso.00 W

HaneHerIe IHATEHIA MEPAMETPa

Puc.6.1 Cxema HacmpoUiKu napamempos MeHIo

HaBuraumsi no MeH NporpaMmM1poBaHNs:

+ ins HaBuraumm mMexay rpynnamMu napameTpoB MEHI0 NPOrpamMMUpOBaHUs
MCNonb3ykTCs KHOMKN nv);

« [Ins nepexona B crneaytoLLee NOAMEHI0 UCMonb3yeTcs kHonka «Beoay, aAns
BO3BpaTa B npeaplayLiee MeHo Ucronb3yeTcs kHonka «MeHioy;

* MNocne BbIGOpa rpynnbl NapameTpoB NPy HaxxaTum KHoMkn «Beoa»



Mexay paspsgamu — KHorka
» [Ing coxpaHeHWsi HOBOrO 3HA4YeHUs napamMeTpa MCMOoMb3yeTcsi KHOMKa
«BBog». [Ins Bbixoaa 6e3 coxpaHeHus U3MEHEHNI — KHomnka « MeHo».

Mpumep: ana nameHeHus koga napametpa F02.02 ¢ 10,00 Ny Ha 15,00 My
(nony>xu1pHbIM WpUdTOM 0603HaYEHO MUratoLLiee 3HaYEHNe):

s000 4
l s
Foa Fo2
J
Fo2 Fo2.03
BBOJ] —
Fo2o0 1500
o] !
L n- 1000

Ecnun kog napameTpa He MUraeT, TO 3HaYUT, OH HE MOXET ObITb M3MEHEH.

Bo3amoxHbIe NPUYMHBI:

1. [aHHbIN NapameTp SBMAsSeTcs napameTpoM AN MOHUTOPUHIA;

2. MapameTp He MOXeT bbITb n3MeHeH BO Bpemsi paboTtbl. OH MoXeT BbITb
M3MEHEH TONbKO Mocfie OCTaHOBKM aneKTpoaBuraTens.

6.2 3awmTa AaHHbIX Naposnem

MeHio nporpammupoBaHMa MOXeT ObiTb 3abnokupoBaHo Ans  Toro,
YTOGbl 3anpeTUTb HexenaTenbHbIM MONb30BaTENsIM U3MEHsTb MNapameTpbl.
BriokmpoBka Ha 3anucb napameTpoB ycTaHaenueaetcs napametrpom F08.00
(PP-00 — gns CAOINMM), KoTOpbIi NO3BONSIET YCTAHOBWUTb MApOflb Ha MEHI0
nporpammupoBaHus. [na atoro B napametpe F08.00 (PP-00 — ana CAOMNM)
HeobXxoAMMO YCTaHOBWUTbL 3HauveHue, oTnnyHoe oT 0 M HaxaTb Ha KHOMKY
«BBO[». BeegeHHoe 3HayeHne GyaeT naponem nonb3osatens. [pu Bbixoae
13 MEHI0 MporpaMmMmnpoBaHns naposnbHas 3awmrta byaet aktusmposaHa. [Mpu
NMOBTOPHOM HaxaTtun Ha kHornky «MEHIO» Ha gucnnee otobpasutes «0. 0. 0.
0. 0.». Tenepb nNpu nepexode B MEHIO NMporpaMMmnpoBaHuns npeobpasosaTernb
YacCTOTbl CHavana 3anpocuT BBOA MNapons, yCTAHOBIIEHHOO paHee B napameTpe
F08.00 (PP-00 — pns COMNM).



« [Ona Toro, 4tobbl OTMEHUTb OMOKMPOBKY MNapameTpoB, B
= | napameTtpe F08.00 (PP-00 — gna CAMNM) HyXHO yCTaHOBWUTb
=—= | 3HayeHne «00000».

* Ecnn Bbl 3a6binu naponb, obpatutecb B TEXHUYECKYH

nogaepxky INSTART.

6.3 MNapameTpbl MeHI0 NPOrpaMmMMUpPOBaHNA aCUHXPOHHOIO
aneKkTpoABMUraTens u X onucaHue

B M4 cepun LCI (LCI(S)) napameTpbl crpynnupoBaHbl No pyHKLMOHanNsHOMyY
HasHayeHuto; Bcero umeetca 16 rpynn or FOO go F15. Ons ynobcerea
NporpamMMUpPOBaHNsi BaXXHO NOMHUTB!

1. Homep rpynnbl COOTBETCTBYET MEHIO MEPBOro YPOBHS;

2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;

3. 3HayeHne napameTpa COOTBETCTBYET MEHIO TpPeTbero ypoBHs. Kpartkas
MHopMauua o Tabnuue QyHKUMOHaNbHbIX MapaMeTpoB. HasHayeHue
cTon6uoB Tabnuubl MYHKLMOHANbHLIX NapamMeTpPOB:

1-# cTonbey, «PyHKLMOHANbHbLIVA KOAY, COAEPXUT HOMEP NnapameTpa;

2- ctonbeu, «Ha3BaHue PyHKUMNY;

3-11 cton6eu, «[unanasoH HacTponkuy, 0603Ha4YaeT 4ONYCTUMbINA AnanasoH

3Ha4YeHU napameTpa;

4-n ctonbey, «3aBOACKOE 3HAYEHME» — WCXOOHOE YCTaHOBIEHHOEe
3HayeHue;

5-n ctonbey, «W3meHeHne», 06O3HA4aeT YCMNOBUSI W3MEHEHWUS WU
OTCYTCTBME BO3MOXHOCTM M3MEHEHWSI AaHHOro napametpa. Hwxe noapobHo
OnMcaHbl YCroBHble 0603HaYeHUS:

«oO»: [aHHbI napaMeTp MOXET ObiTb U3MeHeH, korga MY HaxognTcs Kak B
pexunme OCTaHoOBa, TaK U B pexume paboTbl;

«m»: [aHHbIN napameTp MOXeT ObiTb M3MeHeH Tomnbko Toraa, korga M4
HaxoguTCs B peXMme OCTaHOoBa;

«e»: [laHHbI NapameTp ABNAETCS NapaMeTpoM MOHUTOPUHIA (MCNOMNb3yeTcs
ANs NPOCMOTPa N He MOXET BbITb N3MEHEH)

«#»: [aHHbI napameTp MOXeT OblTb M3MEHEH TOMbKO cneuManucTamu
CEPBUCHOW CMyXObl.

Mpynna F00: OcHoBHbIE NapameTpbl

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBog. Uzm.
HanbHbIN chyHKUMN 3Hau.
koA
F00.00 Pexum 0: BEKTOPHBII C pa30OMKHYTbIM KOHTYpom | 2 []

ynpasnenus | (SVC)
1: BeKTOpHbIN C 3aMKHYTbIM KOHTYPOM
(VC) (cbyHkums otcytctayeT B LCI(S))
2: CkanspHbii (U/f)



0: BekTopHOe ynpasreHne ¢ pasoMKHyTbIM KOHTypom (SVC)

YnpaBneHue anekTpoaBuratenem ocyLlecTBnsieTcs 6e3 gatunka obparHomn
CBAI3M (3HKoAepa). [laHHbI MeToA NMPUMEHVM K TakMM Harpy3kam Kak CTaHKu,
LeHTPUdYrn, BONOYMIbHbIE CTaHKU U NTbEBBIE MALLMHBI.

MpumeyvaHue: npu BbIGOpe AaHHOrO MeTroda K nNpeobpasoBaTento YacToThbl
MOXET ObITb NOAKMIOYEH TOMBKO OAMH 3neKkTpoaBUraTerb.

1: BekTopHOe ynpasneHue ¢ 3amkHyTbIM KOHTYpoM (VC)

YnpaBneHue anekTpoaBuratenieM OCYLLECTBMAETCA C MOMOLLBIO AaTynka
obpaTtHoi cBA3M (9HKogepa). Onsa peanusauun OAHHOTO MeToAa 3HKoAep
OOMKeH OblTb YCTAHOBMEH Ha Bary 3nekTpoaBuratens U MOAKMYEH K
nnate pacwwupenus PG, cooTseTcTByloWwen Tuny aHkodepa. [aHHbin meTon
MCronb3yeTcss B cnyyasx, rae TpebyeTcs BbICOKOTOMHOE perynmpoBaHue
CKOPOCTMN UMK KPYTSLLEro MOMEHTA, HanpyuMep, BbICOKOCKOPOCTHbIE MPUBOABbI,
nogbeMHble KpaHbl U NUATHI.

MpumeyvaHue: npu BbIGOpe AaHHOrO MeTroda K nNpeobpasoBaTento YacToThbl
MOXET ObITb NOAKMIOYEH TOMBKO OAMH 3neKkTpoaBUraTerb.

2: CkansipHoe ynpagnenue (U/F)

[aHHbIN MeToA Ucnonb3yeTcs B BOMbLUMHCTBE CMyYaeB B BEHTUMATOPHBIX
N HacoCHbIX MpMBOAax, a Takke B TexX Criyvasix, ie OAuH npeobpasosaTtenb
YacTOTbl YNPaBnAeT HECKONbKUMW 3NEKTPOABUraTeNnsamMu.

e Mpn uncnonb3oBaHWM  BEKTOPHOIO ynpasneHua HeobxoamMmo

— BbIMONHUTL  MAEHTU(MKALMIO NapaMeTpoB AnekTpoaBurartens,

— npenmyuiectBa BEKTOPHOro cnocoba ynpasneHnua MoryTt ObITb
MCNOoNb30BaHbl TONMbKO NMOCIe NoJy4YeHna haKTU4ecKMx napameTpos
ncnonb3yemMoro anekTpoasuraTens.

DyHKUMO- HasBsaHnue [nana3oH HaCTPOWKH 3aBsog. Uzm.
HanbHbLIN cyHKUMN 3Hau.
koA,
F00.01 WMcTouHuk 0: naHenb ynpasneHusa 0 o
KoMaHj 1: TepMuHan (knemMmbl ynpasneHus)
nycka/ 2: npotokon cesis3n ModBUS RTU/
ocTaHoBa Profibus DP
3: aBTO3anyck Nocne oTKMNoYeHNs
nuTaHus

Bbi6epyTe NCTOYHUK KOMaHA, Nycka/ocTaHoBa NpeobpasoBaTens YacToTbl.

0: MaHenb ynpasneHus

3anyck, OCTaHOB W peBepC BbINOMHAOTCS C MOMOLLBIO KHOMOK MaHenu
ynpaeneHus.



1: TepmuHan (knemmbl ynpaBneHust)

3anyck, ocTtaHoB, peBepC W Ap. (PYHKUMM BBIMOMHAIOTCA C MOMOLLBIO
LNPOBbLIX KNEMM yrpaBneHus.

2: Npotokon ceasn ModBUS RTU/Profibus DP

3anyck, ocTtaHoB, peBepC M Ap. (PYHKUMM BBIMOMHAIOTCA C MOMOLLBIO
ceteBoro npoTtokona ModBUS RTU/Profibus DP

MHdopmaumio 0 hyHKUMOHanNbHbLIX NapameTpax, CBsi3aHHbIX C CETEBbIM
npokornom ModBUS RTU, cm. 8 “[pynna F13: [Tlapamempbl KOMMYHUKaUUOHHO20

npomokorna Modbus RTU”.

DyHKUMO- HazBaHue [lnana3oH HacTPOMNKU 3aBoga. Uzm.
HanbHbIA KoA pyHKUUM 3Hau.
F00.02 Bei6op cetesoro | 0: Modbus RTU 0 o
nportokona 1: Profibus DP (onumsi ¢
nnaTomn paclunpeHmst)
F00.03 MakcumanbHas 50,00 'y ~ 599,00 Ny 50,00 n
yacTtoTta My

MakcMmanbHasi 4acToTa, KoTopasi MOXeT ObiTb MofdaHa Ha BbIXOf
npeobpasoBaTerns 4acToThbl.

Ecnu aHanoroBbIi BXOA4, VMMMYNbCHBIA BXOA4, BXO4 MHOrOCTYMeH4YaTown
koMaHabl vnun MNJIK npeobpasoBatenst 4acToTbl MPUMMEHSIIOTCA B KayecTBe
MCTOYHUKOB 3aaHusi OMOPHOr0 curHana, To npoueHTHoe 3HadeHue (100 %)
OyneT cooTBETCTBOBATL 3HAYEHMIO, 3aJaHHOMY AaHHbIM NapameTpOM.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBog. U3m.
HanbHbIV KOoA hyHKUMMN 3Hau.
F00.04 BepxHss (F00.05) ~ (F00.03) 50,00 =]
npegernbHas My
vacrtoTta

OrpaHuyeHve BbIXxogHOM paboyven 4acToTbl. 3HauyeHne MOXeT ObiTb
MeHbLLe unv paBHO MakcumanbeHon vyactote (F00.03), HO He MeHbLUe HUKHEN
npegenbHon YyactoTtkl (F00.05)

DyHKUMO- HaseaHue [Mana3oH HacTPOWKU 3aBoa. WUam.
HanbHbIA KoA hyHKUUM 3Hau.
F00.05 HwxHas 0,00 'y ~ (F00.04) 00,00 o
npegenbHas My
YyactoTa

HwxHWI Npegen YacToTbl Npu perynupoBke Ha Bbixoge MY.
Ecnu onopHast yacToTa HuXe HKHeN npefenbHON YacToTkl, To 3anyck MY
He GyaeT npou3BeeH.



Ecnn B npouecce pabotbl 14 onopHas 4acToTa ycTaHaBNMBaEeTCs HUXe
HVDKHEN npefenbHoW, TO BbIXogHasa paboyasa yactota MOXET ObiTb MOHVKEHa
TOMbKO A0 HWXHEN npeAenbHon YacToTbl unn MY moxeT pabotaTte Ha HyneBon
YacToTe (AnsA akTMBauMKM JaHHOro pexuma yctaHosuTe B napametpe F09.14
COOTBETCTBYIOLLIEE 3HAYEHNE).

®DyHKUMO- HasBaHue [nana3oH HacTPOMKMu 3aBoa. Uzm.
HanbHbIN KOA, dpyHKUMK 3Hau.
F00.06 McTouHmnk 0: kHOMNKW NaHenwu ynpasnexus (6ea | 0 [ ]
3aaaHus COXpaHEHWs1 3Ha4YEHUSA OMOPHOW

vactoTtbl A 4acToTbl MPY OTKMYEHUN NUTaHWS)
1: KHOMKM NaHenu ynpaeneHus (c
COXpaHEHWEM 3HAYEHWS1 ONOPHON
4acToTbl NPY OTKMIOYEHUN NUTAHUS)
2: aHanoroBbli Bxog Al1
3: aHanoroBbI Bxog Al2
4: aHanorosbli BxoA Al3 (byHKLMS
orcytcTByeT B LCI(S))
5: BbICOKOYACTOTHBIV UMMYbCHbIN
Bxog, (HDI) (cbyHkuumsa oTcyTcTByeT
B LCI(S))
6: MHOroCTYneH4YaTbIin pexmm
7: TNK
8: M A-ynpasnexHne
9: npotokon cBsisu Modbus RTU/
Profibus DP
10: NOTEHUMOMETP NaHenu
ynpaBneHus

YcTaHOBWTE UCTOYHUK 3aA4aHuns YacToTel A

0: KHomku naHenu ynpasneHusi (6e3 cOXpaHeHVUs 3Ha4yeHWs OMOPHOWA
YacCTOTbl NPV OTKITKOYEHUN MUTaHNSA)

HavanbHoe 3HauyeHue onopHow yactoTel — 3HaveHue F00.10 (onopHas
HavanbHasa 4acTtoTa Npu 3aJaHuu C KHOMOK naHenu ynpasnenus). OnopHoe
3Ha4yeHune 4acToThbl

MOXHO W3MEHSITb MPU NOMOLLMN KHOMOK « » (BBEPX) U « » (BHU3) 1
Krnemm ynpasneHus (yBenuyeHve/yMmeHbLUeHe YacToThbl). [locne oTknioyeHus
1 nocnegywouiero Bo3obHoBneHns nutadus MY onopHoe 3HavyeHue 4acToThbl
BO3BpaLLaetcs k 3HayeHuto F00.10.

1: KHoMkv naHenu ynpasneHust (C CoOXxpaHeHneM 3Ha4YeHWs ONOPHOW YacToThbl
Npu OTKITIOYEHUN NUTAHNSA)

HayanbHoe 3HayeHue onMopHOW 4YacToTbl - 3HaveHue F00.10 (onopHas
HavanbHasa 4acTtoTa Npu 3adaHuu C KHOMOK naHenu ynpasneHus). OnopHoe
3HaYeHMe YacToTbl MOXHO U3MEHSATb MPY MOMOLLIM KHOMOK «@» (BBEPX) U «@»
(BHM3) M knNemm ynpaBneHus (yBenuyeHue/ymeHblueHne 4YacToTbl). [locne
OTKIMIOYEHUS 1 MocneaytoLLero BO306HoBNeHns nutanus MY 6yaert ycraHosneHa
onopHas YacToTa, kotopas 6bifia Ha MOMEHT OTKIOYEHNSA NUTaHUS.



2: AHarnoroBbi Bxog Al1.

3: AHanoroBsblii Bxog Al2.

4: Ananorosbii Bxog Al3. (dbyHkuus otcytcTtayeT B LCI(S))

Mpy BbIOOpE OOHOrO M3 AaHHBIX 3HAYEeHUW oOmnopHas 4actota Oyger
yCTaHaBNMBaTbCA B 3aBWCMMOCTM OT 3HAYE€HUS Ha COOTBETCTBYHOLLEM
aHanoroBom Bxofe. AuanasoH Al1, Al2 no HanpsbkeHuto O ~ 10 B Ha Bxoge,
no toky 0 ~ 20 mMA. [OuanasoH AI3 Tonmbko nmo HanpspkeHumio —10 ~ +10
B. Bcero nmeetca 5 xapakTepucTVK 3aBUCMMOCTU. Tpu K3 HUX SBNSAIOTCH
TNIVHENHBIMW OTHOLLEHVAMM, UMEIOLLMMM 2 TOYKM AN U3MEHEHNS 3aBUCMMOCTY,
ocTaBLlumecs 2 umetoT 4 Toyku. Nonb3oBaTenb MOXET U3MEHATb 3aBUCUMOCTb
OMOPHOW YaCTOTbl OT BXOAHOIO CUrHana Ha aHanoroBbIX BXOA4aX Mpv MOMOLLM
napamempos epyrnbl FO6.

5: OnopHas 4acToTa 6yfeT ycTaHaBnMBaTbCA B 3aBUCUMOCTM OT 3HAYEHUS
Ha MMNyNbCHOM BXxoAde. XapaKTepucTuka MMMYMbCHOTO CuUrHamna: AuanasoH
HanpsbkeHna — 9 ~ 26 B, ananasoH yactor — 0 ~ 100 kI'y. MNMonb3oBatens
MOXET U3MEHATb 3aBUCHMMOCTb OMOPHOW YacCTOTbl OT BXOAHOIO CurHana Ha
MMMyNbCHOM BXoAe npu nomoLuym napamerpos F06.33~F06.36.

6: 3agaHne COOTHOLLIEHMA MexXAY 3aAaHHbIM ONOPHBLIM CUTHaNoM 1 3aAaHHON
YacToTon HeobxoaMmMo HacTpouTb B rpynnax FO6 n F12. Becero moxet 6biTb 16
CKOpOCTEW, Kaxaasi U3 KOTOPbIX COOTBETCTBYET OnpederneHHon KombuHaumn,
COCTaBMEHHbIX U3 pa3HbIX COCTOSHWUI 4 KNEeMM MHOrOCTYNeH4aTor KoMaHgbl.
100% B rpynne F12 — makcumanbHas BbixogHasa yactota F00.03.

Bonee noapobHo — cm. epynny FO6.

7: OnopHbIn curHan 3apanHus yactoTel Y nepekntoyaetcs no cryneHsm 1 ~
16 ¢ 3apaHHbIM BpeMeHeM paboTbl kaxxaon ctyneHn 1 ~ 16; cooTBeTcTBYOLWLEE
BpPEMS pasroHa u 3ameasieHns BolbrpaeTcsa n3 4 npeanoXeHHbIX BapyaHToB.

Bonee noapobHo — cm. epynny F12.

8: lMpn BbIGOpe AaHHOrO 3HayveHus BbinonHsaetca [O-perynuposaHne
npouecca pabotbl [M4. Bonee noapobHo — cm. epynny F10.

9: 3apgaHne onopHOro curHana BbIMOMHAETCA No NpoTokony ceA3n ModBUS
RTU yepes pernctp ynpasneHusi.

Bonee nogpobHo — cm. epynny F13.

10: OnopHbIN curHan 3agaeTcs NOTeHUMOMETPOM MaHENM yrnpasBneHus.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KOA dpyHKUMU 3Hau.
F00.07 BcnomoratenbHbii | AHanormyHo F00.06 0 [ ]
MCTOYHUK 3aaHus
YyacTtoTbl B

KaHan «B» wucnonbsyetrcs Anst 3agaHusi [OMNOSMHWUTENbHOTO WCTOMHMKA
3agaHus onopHoro curHana. OnucaHne aHanorM4yHo kaHana A (CM. onucaHue
F00.06).



Ecnn ans kaHana B B kayecTBe WCTOYHMKA 3aJaHWsi OMOPHOMO curHana
ycTaHoBneH aHanoroBbin Bxog (Al1, Al2, Al3) nnm umnynbCHbIM BXod, TO
OmanasoH perynvpoBky kaHamna B yctaHaBnuBaetcs B napametpax F00.08 u

F00.23.
DyHKUMO- HasBaHue
HanbHbIA KOO byHKUMM
F00.08 BepxHuin npegen

NCTOYHMKA
3apaHns
yacToTbl B npu
KOMBUHaLMKn
NCTOYHUKOB

3aBog. Uam.

3Hau.

[nana3oH HaCTPOMKH

0: MakcumanbeHas YacTtoTa 0 u}
(F00.03)

1: Tekywas yactora

MCTOYHUKA A

OTOT nmapameTp Mcnonb3yeTca Ans onpefeneHns Amanas3oHa kaHana B.
Ecnun gnana3soH BeIbpaH OTHOCMTENLHO MakCUMaribHOW YacToTbl, TO AManasoH
kaHana B Oyger mMeHaTbcs B 3aBuMcumocTn oT napameTpa F00.03. Ecnn
AvanasoH BblbpaH OTHOCUTENbHO KaHana A, To avanasoH kaHana B Oyger
N3MEHATLCS OTHOCUTENBHO OMOPHOro cUrHana kaHana A.

®DyHKUMO- HasBaHue
HanbHbIN KOO dpyHKUMK
F00.09 BriGop Tna
B3aVMOAENCTBUSA
VNCTOYHUKOB

vactoTbl An B

J[nana3oH HaCTPOMKK 3aBoa. Uam.
3Hau.
0: paGoTaeT Tonbko 0 o
VCTOYHUK A (MCTOYHUK B
3abnokvpoBaH)

1: paboTaeT Tonbko
WCTOYHUK B (MCTOUHMK A
3abnokvpoBaH)

2: paspeLueHo
nepeksyeHne mexay
nctouHukammn Au B

3: A+B

4: A-B

5: makcumym u3 A unu B
6: MUHUMYM 13 Aunn B

0: Kanan A siBnsieTca MCTOMHUKOM 3a4aHusi ONOpHOro curHana.

1: Kanan siBNsieTcs UCTOYHMKOM 3afaHns OMOPHOro curHana.

2: lMepeknioyeHne BbINOMHAETCS Npy nomoLum pyHkumm 19 rpynnel FO6.

3: VIToroBbIvi ONOPHbIN CUTHaMN SBNSETCS CYMMOWN NPU HanoXeHUN OMOPHbIX

curHanos kaHanos A n B.

4:/ITOroBbI  OMOPHBIA  CUTHaN $IBASETCA Pa3HOCTbIO MPU  HaNOXeHUU
OMNOpPHbIX CUrHanoB kaHanos A n B.



5: OnopHbIV curHan onpegensieTcs MakCMMarbHbIM 3Ha4YeHEM N3 KaHanoB
AnB.

6: OnopHbIN CUrHan onpenenseTcs MMHUMarnbHbIM 3Ha4YeHNEM M3 KaHanoB
AwnB.

®DyHKUMO- Ha3BsaHue dyHkummn [urana3oH HaCTPOWKHU 3aBoga. U3m.
HanbHbIA KoA 3Hau.
F00.10 OnopHas YacTtoTa 0,00 'y ~ (F00.03) 50,00 =]
(Npw UCTOYHMKE My

4acToTbl — KHOMKM
naHenu ynpasneHus)

Mpwu BbIGOpe UCTOYHMKA 3adaHusA OMNOPHOro curHama C KHOMOK naHenu
ynpasneHna B 3TOM napameTtpe Bbl6MpaeTCﬂ OMNnopHasA Ha4YalnbHaA YacTtoTa

®DyHKUMO- HasBaHue [nana3oH HacTPOWKKU 3aBog. Uzm.
HanbHbIN KOp, dyHKUMK 3Hau.
F00.11 TouyHocTb 3apaHus 1:0,1 Ty 2 n

BbIXO[HOW 4acTOTbl 2:0,01 Iy

OTOT napamMeTp WCnonb3yeTcs AN OMpeAeneHus  MaKCMMarbHOro
AvanasoHa BbIXOAHOWN YacToThl.

Korga paspelwenne coctasnset 0,1 U, MakcMmanbHas BbIxogHas YactoTa
—599,0 'y, a npn 0,01 Ny — 300,00 Iy.

— Mpn n3MeHeHun 3TOro (YHKLMOHANBHOIO napamMeTpa Takke
— N3MEHATCA BCE 3HAYEHUS NapaMeTPoB, CBA3aHHbLIX C YaCTOTOMN.

DyHKUMO- HazBaHue Ownana3oH 3aBopg. 3Hau. U3m.
HanbHbIN KoA pyHKUMUM HacTPOMKMU
F00.12 Bpewms pasroHa 1 0,00 ~6500,0 ¢ 3aBucut u]
oT Mofenu
F00.13 Bpewms 0,00 ~6500,0 ¢ 3aBucut o
3ameaneHus 1 oT Mofenu

Moag BpemeHeM pa3roHa MoapasymeBaeTcss BpeMsl, Heobxoaumoe
npeobpasoBaTento YactoTbl Afns Habopa yacToTbl oT 0 'y 4o 6a30BOM YacTOThI
(F00.15). Nop BpemeHeM 3ameaneHuUsi nogpasymMmeBaeTcs BpeMsi, Heobxoanmoe
npeobpasoBaTento 4acToTbl AN CHUXEHWS 4YacToTbl OT 6a3oBOW YacToThl
(F00.15) oo 0 I'u, KaKk Ha PUCYHKe HUXe:



Pabosan soixeatan yactota (Tu)

Basoeas vactota | fo———===== X

-

Onoprasuactota Lo _f__

i s o PR i A

Puc. 6.1 Bpemsi pazaoHa/mopMoxxeHusi

Korga onopHasi yactota paBHa 6a30BOM YacToTe, YCTaHOBMEHHOE Bpemsi
pa3roHa M 3ameffieHns coBrafaloT C (PaKTUYECKMM BPEMEHEeM pasroHa U
3amepnrneHus. B nHom cnyyae, korga onopHasi YactoTa oTnmM4aeTcs OT 6a3oBon
YacToThbl, pakTUyeckoe BpPeMs pasroHa W 3aMedrnieHus OTfMyarTcs OoT
YCTaHOBMEHHOIO Ha COOTHOLLEHWNE N3 CrieaytoLen 3aBUCMMOCTH:
dakTuyeckoe BpeMsi = yCTaHOBIIEHHOE BpeMs * (onopHas yacTtoTa / 6a3oBas
yacrtota). Cepusi LCl umeet 4 pasHbix BpEMEHU pa3roHa 1 3aMeaneHus.

MepBbii Habop: F00.12, F00.13;

Btopoi Habop: F09.00, F09.01;

Tpetun Habop: F09.02, F09.03;

YeTtBEpThIN Habop: F09.04, F09.05.

Lindposele BxogHble knemmbl (FOB) MOXHO ucnonb3oBaTb AN
nepekmnoYeHns Mexay pasHbiMM Habopamu.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Uam.
HanbHbIW KOA4 pyHKUMK 3Hau.
F00.14 ToyHoCTb 3aAaHns 0: 1 cek 1 [ ]
BpemMeHu pasroHa un | 1: 0,1 cek
3ameaneHus 2: 0,01 cek

Mmeetca 3 kmacca TOYHOCTM ANl U3MEPEHMSI BPEMEHM pasroHa W
3amenneHus: 1 cek., 0,1 cek. n 0,01 cexk.

®DyHKLMO- HasBaHue [unana3oH HaCTPOWKU 3aBoa. Uzm.
HanbHbIW KOA PyHKLUM 3Hau.
F00.15 Ba3osas yacTtota 0: MmakcumarnbHas YacTtota 0 []
BpeMeHu padroHa u | (F00.03)
3ameaneHus 1: OnopHasi YactoTa

2:100 Ny



Ba3oBas 4actoTa Ans orcyeTra BpeMeHu pasroHa u 3amepnenus. Ha puc.
6.1 npvBedeHa cxema AnsA onpefeneHvs PakTUYeCKOro BPEMEHW pasroHa K
3amearneHus.

DyHKUMO- HasBaHue [Mana3oH HacTPOWMKK 3aBoa. Uam.
HanbHbIW KOA OyHKLUM 3Hau.

F00.16 BbiGop 0: npsamoe 0 o
HanpaeneHus 1: obpaTHoe
BpaLLeHus
3neKkTpo-
asuratensi

MN3meHsis 3HauYeHne napameTpa, MOXHO U3MEHNTb HanpasieHne BpaLleHus
anekTpopsuratens 6e3 nNepenoakioyeHns kabenei N N3MEHEHUs! HECKOMBKMX
napameTpos.

®DyHKUMO- HasBaHue [urana3oH HaCTPOMKK 3aBog. Uam.
HanbHbIW KOA PyHKLUM 3Hau.
F00.17 Hecywasn 0,5 kMy ~ 16.0 kl'y, 3asucutOoT | O
yacTota (LUM) mMoaenu

MapameTp wucnonb3yetcs ANA perynupoBku Hecyllen yactoTel LWVM-
curHana npeobpasoBatens yactoTbl. [1py MOMOLLM PperynmpoBKM HecyLlen
YacCTOTbl MOXHO MOHW3WUTB LUYM 3NEKTPOABUraTENS N YMEHbLUWUTb TOK YTEYKU Ha
3eMrto, a Takke nomexm oT npeobpasoBarens YyacToTbl. Ecnu Hecywasi yactota
HWXe, BbICLUME FapMOHMKM BbIXOAHOMO TOKa BO3pacTaloT, yBENUUMBAOTCH
noTepu Ha aneKkTpoABuraTene u NoBbILLAETCs ero TemnepaTypa. Ecnum Hecyluas
YyacToTa Bbille, MOTepU M TemnepaTypa 3MeKTpoaBuUraTens CHUXalTCs, HO
BO3pacTaeT TennoebigeneHne npeobpasoBaTenst 4acToThl.

Tabnuua 6.1. BnusiHne 3HaueHw Hecywei yactoTbl LUMM-curHana Ha ycnosus
aKcnnyatauum

Hecyuwas yactota Huskas Bbicokas
LLlym anektpogsuratens Hun3koyacToTHbIN Bbicoko4acToTHbIN
anekTpoasurartens
dopma LM Brivxe k Brinxe k

NPAMOYrOfbHOWM CUHYyCcoMAanbHon

MoBbiWweHWe TemnepaTypbl Bricokoe Huskoe
anekTpoasuratens
MoBbiweHne Temnepatypbl MY Hun3akoe Bbicokoe
YTeuka Toka Hun3akas Bbicokas

YpoBeHb nomex Hunakuia Bbicokuii



DyHKUMO- HasBaHue [urana3oH HaCTPOMKH 3aBog. Uam.
HanbHbIW KOA dpyHKUMK 3Hau.

F00.18 MoacTpoiika 0: BbIKMOYEeHa 1 u]
Hecyllel YacToTbl | 1: BKnioveHa
B 3@BUCUMOCTMN

oT Temnepartypsbl
paguatopa

Korga dyHkumst aktnBHa, MY npu npnbnumxeHnn Temnepartypbl paguatopa
K KPUTUHECKMM 3HAYEHWUSIM, BbIMOSHAET aBTOMATUYECKOE CHWXKEHWE HecyLuewn
yactoTel. Korga Temnepartypa pagmatopa CHWXaeTcs,, Hecyllas 4vacTora
NocTeneHHO BOCCTAHABIMMBAETCS 10 YCTAHOBIIEHHOTO 3HAYEHMS.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIA pyHKUMK 3Hau.
Kon
F00.19 WCTOYHMK 0: dhukcmposaHHoe 0 [
3afaHusi BepxHeu 3Ha4yeHue B napametpe
npeaensHon F00.04
4acToThl 1: ananoroselit Bxog Al1

2: aHanorosbl Bxoa Al2
3: aHanoroBbi Bxoa Al3
(cbyHKUMSI OTCYTCTBYET B
LCI(S))

4: BbICOKOYACTOTHbIN
MMNynbCHbIA Bxog, (HDI)
(byHKUMSA OTCYTCTBYET B
LCI(S))

5: npotokon cBsian Mod-
BUS RTU

McTouHMK 3ajaHns BepxHeln NpeaenbHON YacToThl Heobxoaum ans Gonee
rMBKOro orpaHnyeHns BepxHew npeaenbHOM CKOPOCTN  aneKTpoaBurartens.

DyHKUMO- HasBaHue [nana3oH HacTPoMnku 3aBoga. U3m.
HanbHbINA cyHKUMN 3Hau.
Kon
F00.20 CwmeleHne 0,00 Ny ~ (F00.03) 00,00 Ny [u)

BepxHero npefena
npu 3agaHuu
aHanorosoro
NCTOYHUKA
BepxHero npegena
YacToTbl

[aHHbIn napameTp yBenn4nBaeT 3HavyeHne BEPXHEN npeaenbHOM YacToThl.



DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU
HanbHbIW KOA PyHKLUU
F00.21 Ba3osas yacTota 0: paboyas YactoTa

npu 3agaHum
4acTOTbl C KHOMOK
naHenu Bo Bpems
paboTbl

1: onopHas YacTota

3aBoga. Uam.
3Hau.

oot d)yHKLlVIOHaJ'IbeIVI KOO npuMeHdAeTca Ona onpeaeneHua nencTeust

KHOMOK @ n

naHenu ynpasneHusa. B 3aBucumocTtu ot YCTaHOBJ1€HHOIo

3HaYeHUs Kofa, yka3aHHbIMU KHOMKaMy MOXHO KOPPEeKTUpoBaTh (MoBbiluaTh/
NoHWXaTb) paboyylo WM  OMopHyK 4acToTy. Pasnuuus mexgy AByMst
HacTpolkamy CTaHOBATCA 3aMEeTHbIMW, Korga npeobpa3oBaTenb 4acToThbl
HaxoguTcs B Mpoliecce pasroHa Wnu 3amensieHus, korga paboyas yactoTa

oTnn4yaeTca ot OI'IOpHOVI Y4acToThl.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU
HanbHbIW KOA yHKUMM
F00.23 [nanasoH 0%~150 %
perynumpoBku
UCTOYHUKA

3a/laHns 4acToTbl
B npv komGuHaumm
WCTOYHUKOB

3aBoga. Uam.
3Hau.

100 % o

MapameTp onpefensieT Avana3oH UCTOYHWKA 3aA4aHWs OMOPHOro curHana
kaHana B ansa cnyyaes, ecnu B napametpe F00.09 yctaHoBneHbl 3HaveHns 3,

4,5 vnun 6, a B napametpe F00.08 — 1.

DyHKUMO- HasBaHue [nana3oH HacTPOWKMU
HanbHbIW KOA dpyHKUMU
F00.25 CwmeLleHne 0,00 'y ~ (F00.03)
YacToTbl
BCMOMOraTenbHOro

WCTOYHMKA YacToTbl
ans pa6oTbl no
AuB

3aBoga. Uam.
3Hau.

00,00 'y o

[aHHbIN napameTp yBenuyMBaeT 3HaYeHWe Pe3ynbTUPYIOLLEro OMOPHOro
curHana 3apaHus AByx kaHanos Tonbko npu A+B, A-B. 3apganune onopHoro

cUrHana 4actoTbl MOXeT ObITb 6onee rmbkum.



DyHKUMO- HasBaHune [rana3oH HaCTPOMKHK 3aBog. U3m.
HanbHbIA Ko yHKUMM 3Hau.

F00.26 CoxpaHeHve 0: He coxpaHseTca 0 =
OMOpHOM YacToThbl | 1: coxpaHsieTcsa
npu 3agaHum
4acToTbl C
KHOMOK NaHenm
ynpaBneHust
nocne octaHoBa
1 OTKIIOYEHUS
nuTaHus

OTa yHKUUSI OeWCTBMTENbHA TOMbKO TOrAA, Korga WCTOMHUK 3afaHus
OMOPHOIO CUrHamna — KHOMKW MaHemnu ynpasneHus Un KneMmbl ¢ yHKUUSMU
yBENUYEHNS/YMEHbLLEHNS YaCTOTbI.

DyHkuma «bes coxpaHeHns B mamsTv» Nocrne ocTaHoBa npeobpasoBatens
4acToTbl COPOCUT YACTOTy Kk 3HaYeHuto B napameTpe F00.10.

OyHkuma «CoxpaHeHue B mamsiTM» TMoOCre OCTaHoBa npeobpasoBatens
4acTOTbl  COXPaHUT  MOCMNEOHUE  YCTAHOBMEHHblIE  3HAYEHUSI  YacTOThl,
HACTPOEHHbIE KHOMKaMu @ @ VI KINEMMOW.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Uam.
HanbHbIN KOO OyHKUMM 3Hau.
F00.27 Tun Harpysku 0: TMn G (Harpy3ku ¢ 3aBucuTOT | W
MOCTOSIHHBIM KPYTALLMM Moaenu
MOMEHTOM)

1: Tvn P (Harpy3ku ¢
nepeMeHHbIM KpyTSLLUM
MOMEHTOM)

[aHHbI napameTp BblOMpaeTcs nod HEOBXOANMBIN TUN Harpy3Ku:

0: AN HAarpy3oK € NOCTOSIHHLIM KPYTALLMM MOMEHTOM (0BLLENPOMBILLNEHHOE
NPUMEHEHNE);
1: ANsi HArpy3oK ¢ NepeMEHHbIM KPYTALLUM MOMEHTOM (Hacochl).

DyHKUMO- HasBaHue [rana3oH HaCTPOMKU 3aBoga. U3m.
HanbHbIV KOoA dyHKUMM 3Hau.
F00.28 C6poc HacTpoek 0: HeT gencTBUA 0 L]
1: cBpoc Kk 3aBOACKMM
HacTpoukam,
Kpome napameTpoB
anekTpoasuratens

1: MNocne yctaHoBkn B napameTtpe F00.28 3HayeHuss 1 K 3aBOACKMM
cbpacbiBatoTcs Bce (OYHKLMOHamNbHbIe NapameTpbl, KpoMe:
- NapameTpoB 3MeKTpoaBuraTens;



- F00.11;
- NapamMeTpoB UCTOPUK OLUMBOK;

- F08.10;

- F08.13;

- F08.14;

Mpynna FO01: ®yHKuumM 3anycka/octaHoBa
®DyHKUMO- HasBaHue [unana3oH HacTPoOWKu 3aBoa. Usm.
HanbHbIW PyHKUUM 3Hau.
Kop,
F01.00 Pexwvm 3anycka | 0: npsamon nyck 0 o

1: peseps
2: TOPMOXKEHME NOCTOAHHLIM
TOKOM Nnepeq, 3anyckoM

0:Mpsimon nyck ¢ HavyanbHOM 4YacToThl.

2:Mepen  3anyckom  aMeKTPOABWUraTens  BbIMOMHAETCS  TOPMOXEHWE
MOCTOSIHHBIM TOKOM 1S HamarHu4YmBaHusa obMOTOK (obpaTuTe BHUMaHWe Ha
napametpbl F01.03, F01.04).

®yHKUMO- HasBaHue [nana3oH HaCTPOWKK 3aBoa. Uam.
HanbHbIN KOp hyHKUMM 3Hau.

F01.01 YacToTa 0,00 ~ 10,00 'y 0,00 'y u]
3anycka

F01.02 Bpewms 0,0~100,0c 0,0c ]
yaepxaHus
4acToTbl
3anycka

YTtobbl  obecneuntb  Tpebyembli  MYCKOBOW  KPYTALUMIA  MOMEHT
anekTpoasurartens, HeobxoaMmo NpaBMnbHO 3adaTb YacToTy 3anycka (F01.01).
Ecnn 3HayeHve napameTpa CRUWKOM BENVKO, BO3MOXHO BO3HWKHOBEHWE
neperpysku no TOKy mnpu pasroHe. Ecnn onopHas 4acToTta HuXe 4acToThbl
3anycka, 3anyck npeobpasoBaTens 4acToTbl HEBO3MOXEH, U OH HaXOAWUTCH B
COCTOSIHUM OCTaHOBa (B TONMYKOBOM PEXUME 3Ha4YeHWe YacToTbl 3arnycka He
BMNMsieT Ha paboTy npeobpasoBarens 4acToThl).

Bpemsi ygepxaHusi yactoThl 3anycka: Bpems pabotbl M4 Ha yvactoTe
3anycka B npoLiecce 3anycka.

DyHKUMO- HasBaHue [ana3oH HaCTPOMKH 3aBopg. U3m.
HanbHbIV Koa byHKUMM 3Hau.
F01.03 Tok 0~100 % 0% n
[AVHaMU4eckoro
TOPMOXEHUS

nepen 3anyckom



F01.04 Bpewms 0,0 ~100,0¢c 0,0c [
AVHaMU4ecKoro
TOPMOXEHUS
nepen 3anyckom

TopmoOXXeHue MOCTOSIHHbIM TOKOM OBbIYHO MCMONb3yeTcs AN OCTaHoBa U
nocneayoLlero 3anycka anexkrpoasuratens. [peasaputensHoe Bo3byxaeHne
NOCTOSIHHBIM TOKOM MCMOMb3yeTCs AN CO34aHWs MarHUTHOrO Mnons nepes
3anyckom. Ecnv Bpems AguHaMn4eckoro TOPMOXEeHUst ycTaHoBreHo Ha 0,
DYHKUMS OMHaMUYeCcKoro TOPMOXeHWUs HeakTuBHa. Yem Gonblue 3HayeHve
TOKa TOPMOXEHUS, TeM OOMbLUEe TOPMO3HOE yCUnme.

3HayeHve napametpa F01.03 — BenMumHa Toka TOPMOXEHNS B MpOLEHTax
OT HOMUHAIBLHOTO TOKa ANeKTpoaBUraTens.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIW KOA pyHKLMUU 3Hau.
F01.05 Pexxum pasroHa / | 0: npsimas xapaktepuctuka 0 [ ]
3ameaneHus 1: S-o6pasHas
Xxapaktepuctuka A

2: S-obpasHas
xapakTepuctuka B

0: 3aBMCUMOCTb HanpsPKeHUs OT YacToTbl — nMuHenHas. Cepus LCI umeet
4 BpemeHV pasroHa M 3aMefJieHusi, KOTopble MOXHO BblOMpaTb 4epes
MHOTO(YHKLMOHanbHble UndpoBble BxoaHble knemmbl (F06.00 ~ F06.08).
1: BbixogHast yactoTa yBenMYMBAETCA UNN YMEHbLUAETCS B COOTBETCTBUM C
XapaKTepucTMKON S Tuna, koTopas NPUMEHSIETC AN NMMATOB, KOHBEVEPOB U T.
A. Mapametpbl F01.06 n FO1.07 onpenensoT HavanbHbIN y4acTok S-o6pa3Hon
XapaKTEePUCTMKN pasroHa W 3aMeAJIEHNs U KOHEYHbIN y4acTok S-obpasHon
XapaKTePUCTUKN pasroHa 1 3aMmeaneHus.

2: MNpw pasroHe 1 3amefneHun No xapaktepuctuke S Tuna B HomyHanbHas
YacToTa aneKTpoaBUraTens Bceraa sSiBNAeTca TOYKoN nepernba, kak nokasaHo
Ha pucyHke 6.3. [puMeHsieTcsa B npuBoaax, rae Tpebyertca pabota Ha CKOpOCTAX
BbllLle HOMUHanbHbIX. Korga onopHas 4actoTa Bbille HOMVHAmnbHOW, BpeMs

pasroHa CocTaBIIseT: t= (4/9 * (fOIfFI.) 2+ 5/9) *T

roe fo — onopHasa 4YacToTa, fo — HOMUWHanbHasA YacToTa aneKkTpoaBurartend,
T— BpemMsa pasroHa ot 0 4O HOMUWHANbLHOW YacTOoThbI.

DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. Usm.
HanbHbIN hyHKUUN 3Hau.
koA
F01.06 HauanbHbii 0,0 ~100,0 % 30 % []
y4acTok

XapakTepUCTUKN



F01.07 KoHeuHbIi 0,0 ~100,0 % 30 % []
y4acTok
XapakTepUCTUKN

Mapametpbl F01.06 1 FO01.07 cOOTBETCTBEHHO ONpPedensioT rpaHuLbl
yyactka S. [lea napameTpa [OMmKHbI yAoBneTBopsATe Tpebosanuio: F01.06 +
F01.07 <100,0 %.

Ha puc. 6.2 t onpegensercs napametrpom FO01.06, npu yBenuuyeHun
napaMeTpa KpyTM3Ha W3MEHEHUS  BbIXOOHOW  4acTOTbl  MOCTEMNEHHO
yBenuyveaeTtcs. [pn yBenuueHun napamerpa t2, onpefgenseMoro napameTpom
F01.07, kpyTu3Ha W3MEHeHWS BbIXOLHOM YacToTbl TaKkKe YBENUYMBAETCH.
Yuactok mexgy T1 n T2 gBnsferca (pUKCMPOBaHHBIM, TO €CTb MHTepBan
ABNSAETCH NIMHEVHBIM U NIaBHbIM.

Mapametpbl F01.06 1 F01.07 cOOTBETCTBEHHO ONpPedensioT rpaHuLbl
yyactka S. [lea napameTpa [OMmKHbI yAoBneTBopsaTe TpebosaHuio: F01.06 +
F01.07 <100,0 %.

A o o & oo id

Oinoqkaa sacrota = 1 Lnopuan vacrota

-\ HovwinnaeeHan Saciama (1)

PHE. 6-2 HPHO3A 5 PaIroia i TopmoHeHa A P &3 Hpunan & pazeona/ropmcee e B

DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBog. Uam.
HanbHbIN KOQ, OyHKUMM 3Hau.
F01.08 Pexum octaHoBa | 0: oCTaHOB C 3ameaneHvem 0 u]

1: ocTaHoB NO MHepLUK

0: OcTaHoB ¢ 3ameaneHnem

Mocne nonyyenus komangbl «CTOM» MY cHMWXaeT BbIXOAHYIO YacToTy B
COOTBETCTBUW C PEXUMOM 3ameaneHus U 3ajaHHbIM BpeMeHeM 3aMeasieHust
0o 0.

1: OcTaHoB No MHepLuun

Mocne nonyyeHuns komaHgbl «CTOlM» MY npekpalyaeT nogavy HanpsKeHUs
Ha oanekTpogBuratens. B 3ToM cnyyae OCTaHOB 3neKTpopBurartens
NPON3BOAMUTCS MO MHEPLIMU.



DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. U3m.

HanbHBLIN KOA byHKUMM 3Hau.
F01.09 YacTota Havana 0,00 'y ~ F00.03 0,00 "'y o
TOPMOXEHNA

MOCTOSAHHBIM TOKOM

F01.10 Bpewms oxvaanunsa 0,0~100,0c 0,0c o
TOPMOXEHNS
NOCTOSHHHBIM TOKOM

FO1.11 Tok TOPMOXEHUSI 0~ 100 % 0% o

MOCTOAHHbLIM TOKOM

F01.12 Bpewms TopmoxeHnust | 0,0 ~100,0 ¢ 0,0c u]
NOCTOSIHHBIM TOKOM

HavanbHas 4acToTa TOPMOXEHUsI MOCTOSIHHbIM TOKOM MpU OCTaHOBE
onpeaensieT ypoBeHb, KorAa Ha4yMHaeT BbINOMHATLCSA NPOLECC TOPMOXKEHUSI.

Bpemsi oxvaaHuWs TOPMOXEHUSI MOCTOSIHHbIM TOKOM MpWM  OCTaHOBE
onpegensieT 3afepXKy nepen akTuBauvMen AUHAMUYECKOrO TOPMOXEHWS.
Mcnonb3yetcs Ans npedoTBpalleHust OTkasa M3-3a neperpysks no  TOky,
BbI3BAHHOIO TOPMOXXEHMEM MOCTOSHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXEHUS MOCTOSIHHBIM TOKOM MpK OCTaHOBE OfnpeaensieT BenMUnHy
TOKa TOPMOXEHMS OTHOCUTENBHO HOMWUHANBLHOIO TOKa ABUraTens B NpoLeHTax.
Yem Bonblue TOK, TeM curnbHee 3hEKT TOPMOXKEHMS NOCTOSHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratens u M4,

Bpemsi TOpPMOXEHWSI MOCTOSIHHBIM TOKOM OnpefensieT AnUTeNbHOCTb
TopmoxeHusi. Ecnu Bpemsi paBHo 0, TO TOPMOXEHWE MOCTOSIHHLIM TOKOM
HeaKTUBHO.

Mpouecc TOPMOXEHWSI MOCTOSIHHLIM TOKOM MpW OCTaHOBE MoKa3aH Ha
PUCYHKE HUXE:

Brixogran uacrora (M) #

HacToTa HaYaNs TORPMOMEHHA MPH OCTEHOBE &, ..

Bpesmn (t)
-

- A

FHAUEHUE BBIXOIHOCD HANPRESH WA

JuHemuueckos TOPMOEEHHE & -
Bpesms [t}
-

i S
Boesma AHHAMHY SCKOTD TODMOMKEHHA

Puc. 6.4 lNpouecc MopmMoxeHusi MOCMOSIHHLIM MOKOM

Pabora MY



DyHKUMO- HasBaHue [rana3oH HaCTPOWKH 3aBoga. U3m.

HanbHBLIN KOA byHKUMM 3Hau.
F01.14 Koadbcpuument 1~100 20 o
GbicTpoaencTBUsA
oTcnexusaHus
CKOpOCTH

Yem Bonblue 3Ha4YeHne napameTpa, Tem ObicTpee oTcnexueaHne. OgHako
CMNWLLUKOM BbICOKOE 3Ha4YeHue NpuBeaeT Kk HecTabunbHow paboTe.

DyHKUMO- HassaHue [nana3oH HacTpPonku 3aBop. Uam.
HanbHbIA KoA yHKUUM 3Hau.
F01.15 KoadhduumeHT 0~100 % 100 % u]
TOPMOXEHNsA

OTOT PyHKUMOHArbHLIN KOA AENCTBUTENEH TONbKOo AN npeobpasosarens
4YacCTOTbl CO BCTPOEHHbIM TOPMO3HbIM MoAyneM. Yem Bbillle MHTEHCUBHOCTb
TOPMOXEHUsi, Tem OGonblue MPOAOCIPKUTENBHOCTL BKIIIOYEHUS TOPMO3HOTO
MOAYNS U TeMm CuiibHee TOPMOXEHWe, HO MpWU 3TOM CunbHee dnyKTyaumn
HanpshkeHWs Ha LUMHE MOCTOSIHHOrO Toka npeobpasoBaTens 4acToThl B
npoLecce TOPMOXEHUS.

Mpynna F02: NMapameTpbl anekTpoaBuratens 1

®DyHKLMO- Ha3BaHue [inana3oH HacTPOMNKu 3aBoga. Usm.
HanbHbIA KoA pyHKUMUU 3Hau.
F02.00 Tun 0: cTaHOapTHbIN 0 [
QNEKTPOABUraTensi | acUHXPOHHbIN
1 anekTpoasUraTens

1: anekTpoaswurartens,
afanTUpOBaHHbIN Ans
paboThbl C HAaCTOTHLIM
npeobpasoBatenem (AQYP)

F02.01 HomuHanbHas 0,1~ 1000,0 kBt 3aBucnT | m
MOLLHOCTb ot
anekTpoasuratens mogenu
1

F02.02 HomuHanbHas 0,01 'y ~ (F00.03) 3aBucnT | =
YyacTtota ot
anekTpoasuraTens mogenu
1

F02.03 HomuHanbHas 1~ 65535 06/MnH 3aBucnT | =
CKOpOCTb or
BpaLleHus mozenu

anekTpoasurartens
1



F02.04

F02.05 HoMUHanbHbI ToK
anekTpoasuratens 1
— ObITb KOPPEKTHO BBEAEHbI
— anekTpoasuratensa.
®DyHKUMO- HasBaHue
HanbHbIA KOA hyHKUMMN
F02.06 Conpotusnexue
o6mMoTOK cTaTopa
anekTpoAsuratens
1
F02.07 ConpoTuenenvne
06MOTOK poTopa
anekTpoasuraTens
1
F02.08 MHOyKTMBHOCTL
paccesiHus
anekTpoasuraTens
1
F02.09 BzanmHas
MHOYKTUBHOCTb
anekTpoasuraTens
1
F02.10 Tok xonocToro xoaa

KoppeKkTHbIn
anekTpoaBuraTens.

HomuHanbHoe
HanpsixeHne
anekTpoaBuratens 1

1~2000B

0,01 ~655,35A
(mowwHocTb MY < 55 kBT)
0,1 ~6553,5A
(mowyHocTb MY > 55 kBT)

3aBuMcUTOT | m
mMopenn

3aBucutOT | W
mMozenu

[ns HopmanbHon paboTbl NpeobpasoBaTens 4acToTbl AOMMKHbI

[nana3oH HacTPOWKU

0,001 ~ 65,535 Om
(mowHocTb MY <55 kBT)
0,0001 ~ 6,5535 Om
(mowyHocTb MY > 55 kBT)

0,001 ~ 65,535 Om
(mowHocTb MY <55 kBT)
0,0001 ~ 6,5535 Om
(mowyHocTb MY > 55 kBT)

0,01 ~ 655,35 MI'1

(mowHocTb MY < 55 kBT)
0,001 MI'H ~ 65,535 MIH
(mMowHocTb MY > 55 kBT)

0,1 ~6553,5 MI'H
(moLwHocTb MY <55 kBT)
0,01 ~ 655,35 MI'1
(mowwHocTb MY > 55 kBT)

0,01 ~ (F02.05)

AaHHble C MacrnopTHOW Tabnuyku

3aBog. Uam.

3Hau.

3aBucut | W
ot
mozenu

3aBucut | m
or
mozenu

3aBucut | m
ot
mMogenu

3aBucuT | W
ot
mozgenu

3aBucuT | W

aneKTpoaBuratens (mowHocTb MY <55 kBT) or
1 0,1A ~ (F02.05) Moaenu
(mowwHocTb MY> 55 kBT)
BBOA MapamMeTpoB HampsiMyld BnusieT Ha  paboty
Mpn npoBegeHun  cTaTuyeckon  uaeHTUdUKaLum

BbIMOMHAETCH KOPPEKTMPOBKa TOnbKo Tpex napameTpoB: F02.06 ~ F02.08,
a nonHas MAeHTUUKaLUUS BLINOSHSAET KOPPEKTUPOBKY He TOMbko Bcex 5
rnapameTpoB, HO U NocriefoBaTeNbHOCTM (a3 SHKoaepa U T. A.

DyHKUMO-
HanbHbIA koA

F02.27

HasBanue
pyHKUMU

Tun aHKogepa

[unana3oH HaCTPOWKHU

0: ABZ vHKpeMeHTanbHbI
1: UVW uHKpeMeHTanbHbIn

3aBog. Uam.

3Hau.

3aBucutor | W
mogenu



F02.28 Bbi6op Tvna nnatel | 0: QEP1 0 []
PG

Mpeobpasosatenem LCl nogpepxuBaloTcs [ABa Tuna  SHKOOEPOB,
yCTaHOBWTE COOTBETCTBYHOLLMIA TN NNaThl pacwmpenuns PG.

®DyHKUMO- HasBaHue [urana3oH HaCTPOWKH 3aBoga. Uam.
HanbHbIW KoA OyHKUUM 3Hau.
F02.29 KonuyecTso 1~ 65535 2500 ]
MMMNynbCOB Ha
o6GopoT

[na koppekTHO# paboTbl nNpuBOAa YCTAHOBUTE TOYHOE KONMUYECTBO
nmnynscos ABZ nnn UVW Ha obopor.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBog. Uzm.
HanbHbIW KOA4 OyHKUMM 3Hau.
F02.30 MocnepoBaTtenb- 0: npsmas 0 ]
HOCTb ha3 AB 1: obpaTtHas
aHkoaepa ABZ

OTOT napameTp AecTBUTENEH TorbKo Ans aHkogepa ABZ, npu F02.27 =0

DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHBLIN KOA hyHKUMMN 3Hau.
F02.31 Yron yctaBku 0,0 ~359,9°C 0,0°C ]
3HKoAepa
F02.32 MocneposaTtenb- 0: npsimasi 0 n

HocTb has UVW 1: obpatHas
aHkogepa UVW

F02.33 Yron cmelleHuns 0,0 ~359,9°C 0,0°C [
npartumka UVW

F02.36 Bpewms 0.0: HeT 0,0 ]
o6GHapyxeHust 0,1c~10,0c
obpbiBa obpaTHoOM
CB$131 MO CKOPOCTU

Mcnonb3yeTca AnA yCTaHOBKM BpeMeHn obHapyxeHus obpbiBa aHkoaepa.
Ecnn npopomkutenbHOCTb 0OpbiBa NpeBbILAET yCTaHOBIIEHHOE BpeMms
F02.36, M4 Bbigaer owubky E026. Ecnu ycraHoBneHo 3Havenve 0,0 cek,
AaHHasA PyHKUMA HeaKTVBHa.



®DyHKUMO- HasBaHue [uana3oH HaCTPOWKMU 3aBog. U3m.

HanbHbIA KOoA yHKUMM 3Hau.
F02.37 WpeHTndukaums 0: HeT gencreusa 0 []
napameTpoB 1: cTatnyeckas

anekTpoasuratens | uaeHtudmkaums
2: nonHas AuHamuyeckas
naeHTndmKaums

0:He BbinonHsieTcs.

1:Ctatndeckass umgeHTUMUKALMSA MCNOMb3yeTcs Mpu  HEBO3MOXHOCTU
MexaHW4ecky OTLIeNUTL HarpysKy OT 3MeKTpoABUraTens, npyu aToM napameTpsl
C macnopTHoOW Tabnuyku aneKkTpoaBuraTens AoMKHbI 6bITb BBEAEHBI KOPPEKTHO
B napametpbl F02.00 ~ F02.05. MNpn naeHtndukauum MY BINONHUT 3amep
conpoTuBrneHuss obMoTKM cTaTopa, COMpPOTUBMEHMe O6MOTKM poTopa W
WHOYKTUBHOCTb paccesiHus. [pu 3ToM B3aWMHasi WHOYKTMBHOCTb W TOK
XOJ10CTOro XoAa He ByayT 3amepaTbCs.

2:ins  peanusauuMu MNOMNHOW wuAeHTUUKAUMU  HEOBXOAMMO, YTOObI
anekTpoaBuratens Gbin oTUENnneH oT Harpysku. B npouecce naeHTudukaumm
MY cHavana BbLINOMHAET CTaTUYECKY0 MAEeHTUMKaLMIo, a 3aTem BbINONHAET
pa3roH Ao 80% OT HOMWHanNbHOW 4acTOoTbl AnekTpoaBuraTens, 3atem paboty
Ha AaHHOW YacToTe M OCTaHOB.

Mepen woeHTUdUkaumen HeobxoauMmo ycTaHoBUTbL napameTpbl F02.00
~ FO02.05, Takke HeobXOAMMO MpPaBUMbHO YCTAHOBUTL TUM 3HKOAEpa U
KONMM4ecTBO MMMynNbCoB aHkoaepa F02.27, F02.28.

YT06bl BbINONHUTL MAEHTUUKaumo, ycTaHoBuTe F02.37 - 2, 3atem
Haxmute kHomky «IMYCK». T[lo 3aBepweHun wugeHTudukaumm 6yoyt
CKOPpPEeKTMPOBaHbl NATb NapameTpoB anekTpoasuratens: F02.06 ~ F02.10, a
Takke nocnegosaTtenbHOCTb a3 AB aHkoaepa F02.30 1 napameTpbl KOHTYpa
Toka: F03.13 ~ F03.16.

Y106kl OCTaHOBUTL MAEHTUDMKALMIO, HAXMUTE KHOMKY « CTOMM».

— MpoeHTngukaums MoXeT ObiTb BbIMOSIHEHA TOMBKO MPU pexnmMe
= | 3anycka c naHenu. MNocne 3aBepLUeHUs: naeHTUDUKaLMN NPOUCXOaNT
= | aBTOMAaTU4ECKMI BO3BpAaT 3Ha4eHus k 0.

Mpynna F03: MapameTpbl ons perynmpoBKu
BeKTOpHoOro crnoco6a ynpasneHus (VC)

Koabl dyHkuum rpynnel FO3 pgencTBuTenbHbl TONBbKO AN BEKTOPHOro
ynpaBneHnst u HeJencTBUTENbHbI ANs ckanspHoro ynpasnenns (U/f).



®DyHKLMO- HasBaHue [rana3oH HaCTPOWKU 3aBoga. U3m.

HanbHbLIW KOA hyHKUMM 3Hau.
F03.00 KoadhdmumeHT 1~100 30 o
NponopLMOHaNsLHOCTH

KOHTypa ckopocTy 1

F03.01 Bpewms 0,01¢c~10,00c 0,50 ¢ [u]
VNHTErpmpoBaHuns
KOHTYpa ckopocTt 1

F03.02 YacroTa 0,00 'y ~ F03.05 5,00 Ny o
nepeknoyeHns 1

F03.03 KoadhcpmumeHT 1~100 20 o
NpOonopLUOHanbHOro
YBENUYEHUS KOHTYpa
ckopocTu 2

F03.04 Bpewmsi 0,01 ¢c~10,00 c 1,00 ¢ o
VHTErpupoBaHust
OTKITOHEHWI KOHTYpa
ckopocTu 2

F03.05 YacroTa (F03.02) ~ (F00.03) 10,00y | o
nepeknioyeHns 2

Mpu paboTe Ha pasHbix 4actotax [MY MoxeT BbIGUpaTb pasnuyHble
KO3 PULMEHTbI KOHTYpa CKOPOCTH.

Mexgy Touykamu nepeknodeHns koadpdpuumeHtos [ nonydvaetca
TNVHENHBIV rpaduK 3aBMCUMOCTM, KaK NMOKa3aHO HUXeE:

A Napametpsi MK

F03.00. FO3.01»

F03.03. F03.04

.
P HacroTa

F03.02 F03.05
Puc. 6.5. 3asucumocms napamempos 1 om yacmomai

YBenuume nponopuuoHanbHbii - KO3MMULUMEHT W YMEHbLUMB BpeMmsi
VHTErpMpOBaHWS, MOXHO MOBbLICUTb BbICTPOAENCTBME KOHTYPa, HO Ype3MepHO
BbICOKM  MPOMOPUMOHANbHbLIN  KOIMMUUMEHT MAM  CIIMLLKOM  HWU3KUI
KO3 DULUMEHT MHTErPUPOBAHNS MOXET BbI3BaTb KonebaHwsi CUCTeMbl, YTO
npvBeaeT k cbosim B pabore.



Koadbduumentol N KOHTypa CKOPOCTU 3aBUCAT OT WHEPLIMOHHOCTM
cucTeMbl Npusoaa. [na koppekTHon paboTbl Heobxoauma KoppeKTUpoBKa nog
pasnuyHble TUNbl Harpy3oK.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Usm.
HanbHbIN KO OyHKLUM 3Hau.
F03.06 MoBbiweHve 50 ~ 200 % 100 % o
MOMeHTa npu
BEKTOPHOM
ynpaseneHuun

Mpy Ge3naTyMkoBOM BEKTOPHOM YMPaBMEHUM CKOPOCTHI 3TOT MapameTp
MCMONb3yeTcsl ANs PEryrnMpoBKM TOYHOCTM CKOPOCTW 3NEeKTPOABUraTens Ha
HMU3KMX YacToTax Npu yBeNuYeHUn Harpysku, 1 HaobopOT.

Mpy BEKTOPHOM YNpaBneHun ¢ AaTYnKoM oOpaTHOWM CBA3M ITOT napameTp
MOXET PErynMpoBaTb BernMYMHy BbIXoAHOro Toka MY npu ogHUX U Tex xe
3HAYEHUSIX HarpysKu.

DyHKLMO- HasBaHue [rana3oH HaCTPOWMKH 3aBog. U3m.
HanbHbIW KOA hyHKUMMN 3Hau.
F03.07 Bpems 0,000 ~ 0,100 ¢ 0,000 c o
dunsTpoBaHns
KOHTypa
CKOpOCTYU

C yBenuyeHneMm BpeMeHu (PUNLTPOBaHUSI YBENUUMBAETCS BPEMSI OTKIIMKA
Ha U3MEHEHWE CKOPOCTU.

DyHKUMO- HasBaHue [vana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHBLIN KOA yHKUMM 3Hau.

F03.08 Koadpcprument | 0 ~ 200 64 o
nepeso3byxae-
HUSA Npu
BEKTOPHOM
ynpaeneHuu

B npouecce 3amennenns T[4 npu BbICOKOMHEPUMOHHBIX Harpyskax
NPOVCXOAMT NepeHanpsxeHne B 3BeHe NOCTOSHHOIO TOKa Mo NPUYMHE NONbITKA
cTabunusauum CKopocTM Ha 3afAaHHOM ypoBHe. Yem Bonblue koadduumeHT
nepeBo30y>XAeHVS, TEM CUMbHEE BbINMOMHAETCS cTabunusaumsa CKopocTu.

Mpy cruwKkom BbLICOKOM KO3 dUUMEHTE NepeBO3BYXOeHVUA MOoryT
BO3HMKAaTb Neperpyskun rno Toky.

B cniyvasix paboTbl ¢ ManonHepPLMOHHBIMU HArpy3kamu 1 Npu NOAKMIYEHNN
TOPMO3HOIO pe3ncTopa PEKOMEHAYeTCH YCTaHOBUTb KOAMMULMEHT yCuneHns
nepeBo30yxaeHus Ha 0.



DyHKUMO- HasBaHue [rana3oH HaCTPOWKHU 3aBog. U3m.

HanbHBLIN KOA dyHKUMK 3Hau.
F03.09 CcTOuHMK 0: undposon curHan B 0 o

3ajaHus napametpe F03.10

MaKCcMManbHOro 1: aHanoroBbIvi Bxog Al1

MOMeHTa 2: aHanoroBbIi Bxog Al2

ANS pexuma 3: aHanoroBbIi Bxog Al3

ynpasneHus no (dbyHKUMSA OTCYTCTBYET B

CKOpOCTYH LCI(S))

4: BbICOKOYACTOTHbIA
MMNynbCHbIn Bxod HDI
(dbyHKUMA OTCYyTCTBYET B
LCI(S))

5: npotokon cesiau ModBUS
RTU

6: MuHumym un3s Al1, Al2

7: makcumym un3 Al1, Al2

F03.10 OrpaHuyenve 0,0 ~200,0 % 150 % o
MOMEHTa
NS pexvma
ynpaBneHus no
cKopocTu

B pexume ynpaBneHusi N0 CKOPOCTU MaKCUMaribHbIA BbIXOOAHOW KpyTALMA
MOMeHT MY orpaHnynBaeTCcs OQHMM M3 UCTOYHUKOB 3a4aHWNsi MaKCUMarnbHOro
KPYTSILLEro MOMEHTa.

B napametpe F03.10 = 100 % — HOMMWHanNbHbIA KPYyTALLMA MOMeHT IMY.

®DyHKUMO- Ha3BaHue [inana3oH HacTPoOMnKu 3aBoga. Uzm.
HanbHbIA koA cyHKUMN 3Hau.

F03.13 MponopumnoHane- 0 ~ 60000 2000 o
HbIN KO3 DULMEHT
BO36YaeHUst
KOHTypa Toka

F03.14 KoadhdumumeHt 0 ~ 60000 1300 o
VNHTErpupoBaHns
BO30YyXaeHus
KOHTypa Toka

F03.15 MponopumnoHans- 0 ~ 60000 2000 o

HbIN KO3 PULMEHT
yCUNEHNA MOMEHTa
KOHTYpa Toka

F03.16 KoacbdpuumeHt 0~ 60000 1300 al
VHTErpupoBaHus
MOMEHTa KOHTYypa
Toka



F03.17 WHTerpanbHoe 0: HeaKTUBHO 0 o
CBOWCTBO KOHTYpa | 1: aKTWBHO
cKopoCcTH

MapameTpbl  perynupoBaHWsi KOHTypa Toka BeKTOpHOro crnocoba
ynpaBneHusi aBTOMaTU4eCcKu yCTaHaBnMBAlOTCS, €CN BbIMOSIHAETCA MonHas
naeHTudmrKaums.

WHTerpanbHbIN perynsaTop KOHTypa Toka He UCMomnb3yeT BpeMs B Ka4ecTBe
eavHMLbI n3MepeHus. EcnnkoadduumeHTbl yeuneHns KoOHTypa ToKa 3aBblLLEHbI,
3TO MOXeT MpuBEeCTU K konebaHusM BCero KOHTypa ynpaBrieHusi, no3Tomy,
Korga konebaHus ToKa WM KPYTSLEro MOMEHTa Benuikv, Ko3dMULMEHTbI
NPOMOPLMOHANbHOIO peryrnvpoBaHus AOMKHbI ObITb YMEHbLLEHDI.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA4 pyHKLUU 3Hau.
F03.23 BbiGop pexvma 0: ynpasneHve no 0 ]
ynpasneHus no cKopocTh
ckopocTu/no 1: ynpaBnexue no
MOMEHTY MOMEHTY

[Insa Bbibopa pexvma ynpaeneHus MY ecTb ABa BapvaHTa: ynpasneHve no
CKOPOCTM UMW ynpasrieHne no MOMEHTY.

C nomoLubto pyHKUMIA UMdpoBbIX Knemm (dpyHkums 29) nepekntovarens
ynpaBreHnsi CKOPOCTbIO/KPYTALLUMM MOMeHTOM (dyHKuusi 46) n napameTpa
F03.23 MoXHO nmepeknoyaTbCa MeXAy pexvMamy ynpasBreHusi No CKoOpoCTu
N MOMEHTY.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KO4 byHKUMM 3Hau.
F03.24 McTouHuk 0: undpoBon curHan B 0 ]

3afaHus napametpe F03.26

OMNopHOro 1: aHanoroBbIi Bxog Al1

curHana B 2: aHanoroBbIii Bxog Al2

pexvme 3: aHanorosbi Bxog Al3

ynpasneHus no (dbyHKUMA OTCYTCTBYET B

MOMEHTY LCI(S))

4: BbICOKOYACTOTHbIN
“MnynbcHbIN Bxog HDI
(dbyHKUMSA OTCYTCTBYET B
LCI(S))

5: npotokon cBsian Mod-
BUS RTU

6: MuHUMYM 13 Al1 n Al2
7: makcumym n3 Al1 n Al2

F03.26 Uncpposon -200.0 ~ 200.0 % 150 % o
OMOPHbIN CUTHan



[na 3agaHuMa OMOpPHOrO cuUrHana KpyTsAwero MoMeHTa umeetcs 8
cnoco6oB. KpyTawmii MOMEHT 3a4aeTcsd OTHOCUTErNbHbIM 3HaveHneM, 100 %
COOTBETCTBYET HOMUHANBbHOMY KpyTALEeMy MOMeHTY M4.

DyHKUMO- HasBaHue [lnana3oH HacTPOMNKU 3aBog. Usm.
HanbHbIN KoA hyHKUUM 3Hau.

F03.28 MpepenbHas 0.00 'y ~ (F00.03) 50.00My | o
YacToTta ans
npsiMoro
BpaLLeHns
B pexume
ynpaeneHusi no
MOMEHTY

F03.29 MpenensHas 0,00 'y ~ (F00.03) 5000y | o
YacToTa Ans
obpaTHoro
BpaLleHnst
B pexume
ynpasneHusi no
MOMEHTY

V|CI'IOJ'Ib3yeTC$I AOnaA orpaHn4eHnsa CKOPOCTU B pexume yrnpasneHna KpyTawmm
MomeHToM. Ecnn prTﬂLLWIVI MOMEHT Harpy3ku MeHblle BbIXOOHOIO KpyTALlero
MOMEHTa aneKkTpoaBuratensd, CKOpoCTb aneKkTpoasuratens 6y,qu npoaosiKaTb
pacTu; YTOObI npenoTepaTtnuTb aBapun, orpaHUYbTe MakCUMaribHYHO CKOPOCTb
aneKkTpoasuratensa.

®DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KoA byHKUMK 3Hau.

F03.30 Bpewms pasroHa 0.00 ~650.00 ¢ 0.00 c o
B pexume
ynpaeneHusi no
MOMEHTY

F03.31 Bpemst 0.00 ~650.00 ¢ 0.00c al
3ame/neHus
B pexumMe
ynpasneHusi no
MOMEHTY

B pexume ynpasneHnua no MOMEHTY prTﬂLLl,VIVI MOMEHT 3neKkTpoasuratTena
N MOMEHT Harpysku onpenendrT CKOPOCTb anekrpoaBuratena U CKOpPOCTb
N3MEHEHUA Harpy3ku, No3TOMYy CKOPOCTb 3neKTpoaBUratena MOXeT 6bICTpO
MEHATbCA, 4YTO NpPUBOAUT K CJIALLKOM 6onbwum  konebaHusM cucTeMbl,
MexXaHN4eCKUm BM6paLl,VIF|M M T. A. Ona cHwkeHus konebaHui MOXHO
oTperynmpoBsaTtb 6onee nnaBHoe HapacTaHue CKOpPOCTWU 3reKkTpoasuratend,
yBENNM4MB BpeEMA pasroHa u samenneHua.



O,D,HaKO B pexume ynpaeneHnsa no MOMEHTY BpeMda 3amMenneHus
Heobxoammo yctaHoBuTb Ha 0,00 c, korga Tpebyercs ObICTPbIN OTKIMK
MOMeHTa. Hanpumep, ansi AByX aneKkTpoaBuratenen, nepemeLLaowmnx ogHy u
Ty Xe Harpysky, yctaHoBuTe ans N4 BeayLiero anekrpogsuratens — pexum
ynpasneHusi o CKOpocTu, Ans Beaomoro MY pexum ynpaeneHns no MOMEHTY.
|-|pVI N3MEHEHUN KpyTsLllero MOMeHTa BeayLllero anekrpogsuratens prTﬂU.lI/II7I
MOMEHT BEAOMOro anekTpoasuratens AomkeH CUMHXPOHHO NMoACTpauBaTbCA K
Beaylwemy. B aTom cnyyae ycraHoBute Bpems pasroHa u 3ameanenus 0,00 c.

Mpynna F04: MapameTpbl AN HACTPOWKM CKansipHoro cnoco6a
ynpaBneHus (U/f)

MapameTpbl aTOM rpynnbl AENCTBUTENBHBI TONMBKO AN1St CKanspHoro cnocoba
ynpasnenus U/f n HegencTBuTenbHbI AN BEKTOPHOrO crnocoba ynpasneHus.

®DyHKLUMO- HasBaHue [nana3oH HaCTPOWKH 3aBoa. Usm.
HanbHbIN KOg hyHKUMM 3Hau.
F04.00 Tun 0: nnHeiiHas 0 [

Xapaktepuctukm | 1: nomaHas
U/f ons anekTpo- | 2: kBagpaTuyHas
nsuratens 1 3: NONHOCTBIO pasaenbHbIn
pexum U/f
4: YacTU4HO pasaenbHbIn
pexum U/f
5: kBagpaTuyHas
xapaktepucTtuka 1.2
6: KBagpaTuyHas
Xapaktepuctuka 1.4
7: kBagpaTuyHas
xapaktepuctuka 1.6
8: kBagpaTuyHas
xapaktepucTtuka 1.8

0: I'luHenHasa xapaktepucTuka

MopaxoauT Ans cTaHAapTHLIX MPUMEHEHWIA.

1: JlomaHasa xapakTepucTmka

MopaxoanT Ans cneumanbHbIX Harpy3oK, Takux Kak CyLUMIKWU, UeHTpudyrv n
T. 4. MOXHO nony4nTb HEOBXOAUMYIO XapaKTEPUCTUKY cooTHoweHus U/f, 3apas
napametpbl F04.03 ~ F04.08.

2: KBagpaTtuyHas xapaktepuctuka U/f.

MopaxoanT Anst LeHTPOBEXHbIX HAarpy30K, TaKMX Kak BEHTUNSATOPbI M HACOChI.

3: MonHocTbo pasgensHbin pexnm U/f.

Mpy wucnonb3oBaHWM [OaHHOW XapaKTEpPUCTUKU BbIXOg4Has 4acTtota U
BbIXOAHOE HanpsixeHue MY He3aBUCKMMbI OTHOCUTENBHO APYr Apyra, BbIXogHas
YacToTa onpeaensieTcs UCTOYHUKOM 3aJaHusl OMOPHOro curHana, a

BbIXOOHOE HanpsbhkeHue onpegensietcs napametpom F04.13 (McTouHMK
3afaHns OMOPHOro CcurHana HanpsbkeHnst npu pasgensHoMm U/f). [anHbin
pexunM 0BbI4HO NCNONb3yeTcs B MHAYKLUMOHHBIX MeYax U T. n.



4: YacTnyHo pasgenbHbin pexum U/f.

B atom cnyyae cooTHoLueHre U/f nponopLumoHansHo, HO MPOnopLMOHarnsHoe
COOTHOLLEHNE MOXET OblTb YCTAHOBIIEHO WCTOYHMKOM 3a4aHWs OMOPHOro
curHana Hanpsbkenust F04.13, a cootHoweHne mexpy U/f Takke cBsdaHo C
HOMMHAIbHBLIM HanpsH>KeHMeM W HOMMWHAamNbHOW 4acTOTOW 3reKTpogsuratens
rpynnel FO2.

CooTHoLLeHNe Mexay BbIxoaHbIM HanpskeHnem U MY u yactoTon f:

U/f = 2*x*Unp/fo

2: KBagpaTtuyHas xapaktepuctuka U/f.

rAe X — 3ajaHue OMopHOro curHana 4Yactotbl, UHA — HOMUHanbHoe
HanpshxeHue anekTpogsuratens, fi—HoMWHanbHas YacToTa aneKTpoaBuraTens.

5 ~ 8: xapakTepucThka COOTHOLUEHUSI Mexay MPSMON XapaKTepucTUKON U
KBaApaTUYHOWN.

®DyHKUMO- HasBaHue [unana3oH HacTPoWKu 3aBoa. Uzm.
HanbHbIN KOA yHKUMM 3Hau.

F04.01 MoBbIweHne 0,0% (aBTOomMaTn4eckoe 3aBucut u]
KpyTSiLLero NoBbILLEHNE MOMEHTA) ot
MOMeHTa 0.1%~30.0 % Mogenu
anekTpoAsurartens
1

F04.02 YacToTa oTceykmn 0,00 'y ~ (F00.03) 50,00 Ny []
NOBbILIEHWS!
KpyTSiLLero
MOMEHTa
anekTpoaBurarens

1

OTceyka NOBbILLEHNUS KPYTSLLEro MOMeHTa ycTaHaBnNvMBaeTCs B napamerpe
(F04.02). ®yHKUMS npumeHsieTcs Npyu HeOBXOAMMOCTM MOBLICUTE MOMEHT Ha
HU3KMX oBopoTax. HO CIULIKOM BbICOKUIA YPOBEHb MOBBILIEHWUS KPYTSLLEro
MOMEHTa MOXET MPUBECTU K YBESIMYEHUIO BbIXOLHOMO TOKa, YTO MPUBOAUT
K neperpeBy anektpoasuratens. Korga noBbllLeHWE KPyTSLEro MOMeHTa
ycTaHoBreHo Ha 0%, npeobpasoBaTenb YacToTbl BbIMOSHSAET aBTOMaTUYECKYIO
PeryriMpoBKy KpyTsLLEro MOMeHTa.



| BoitogHoes HanpRsE HRE:

/
oS

| BrwogHan vacrora

f

-

f.

Vi BENPAHSHWE NEH SKTMEAUAH NDARWEHAR MOMEHTE Vi M3KCAMARLEHOE BEIXDAHOE HRNPAKEHNE

BEWUHY

1 4ACTOTA DTCEHKH NOBLILIEHHA MOMBHTS

DyHKUMO-
HanbHbIA koA

F04.03

F04.04

F04.05

F04.06

F04.07

F04.08

Puc. 6.6. NosblweHue Kpymsuw,e2o MoMeHma

HasBanue
yHKUMM

YacTtoTa ToYku

1 Ha nomaHomn
XapaKTepucTvke
anekTpoasuratens 1

HanpsikeHue Touku
1 Ha nomaHomn
XapaKTepucTvke
anekTpoasuratens 1

YacroTa Touyku

2 Ha nomaHow
XapakTepucTuke
anekTpoasMratens
1

HanpspkeHune Toukn
2 Ha nomaHow
XapaKkTepucTvke
U/f anekTpo-
nsurartens 1

YacrtoTa Touyku

3 Ha nomaHow
XapaKkTepucTuke
u/f
anekTpoasuratens
1

HanpspkeHne Toukn
3 Ha nomaHom
XapaKkTepucTuke
urf
anekTpoasuratens
1

fr Homwuaneuan paiousn vacrata

[unana3oH HacTPOWKMU

0,00 I'y ~ (F04.05)

0,0 ~100,0 %

(F04.03) ~ (F04.07)

0,0~ 100,0 %

(F04.05) ~ (F02.02)

(HOMVIHaJ'IbHaﬂ YyacTtota

nsuratensi)

0,0 ~ 100 %

3aBoa.

3Hau.

0,00 'y

0%

0,00 'y

0%

0,00 'y

0%

Uam.



F04.03 ~ F04.08: nomaHas xapakTepucTuka onpegensietcs 3 Toukamu.

XapakTepucTvka AomkHa OblTb HACTpPOEHa B COOTBETCTBUN C Harpy3o4HOM
XapaKTEPUCTMKON 3neKkTpoaBuratensi; criegyeT OTMETWUTb, YTO  [OIMKHO
BbIMOMHATECSA COOTHOLUEHME MEXAY TPeMsl TOMKaMM HamnpsiKeHWUst U ToYKamu

YacTOoThbl:
V1<V2<V3, f1<f2<f3

BeiOHOE HANERNEHHE

M

PaBouaa wacToTa

-
o

f. £, f: f

Puc.6-T Nosmanas xapasrepucraca UT
V-V 1-3 TouHK HanpRXEHWA

fi-f3: 1-3 ToOUKK YacTOTHI

Up — HOMUHaNBbHDE HAMNPAMEH M
ANeHTpoOgMraTena

ﬂ, = HOMUWHANBHAA YacToTa
anekTpoaaMraTens

DyHKUMO- HasBaHue [nana3oH HaCTPOMKK 3aBog. Uam.
HanbHbIW KOA dpyHKUMU 3Hau.

F04.09 KomneHcauus 0,0 ~200,0 % 0% o
CKOMbXXEeHUs!
npu ckansipHoMm
ynpaeneHnm

KomneHcaums ckonbxenus U/f KOMNEHCUMpYeT OTKIIOHEHWE CKOPOCTU
ACMHXPOHHOTO 3NeKTPOoABUraTens Npu yBeNMYEHUN Harpy3ku, Tak YTO CKOPOCTb
aneKkTpoABUraTens oCcTaeTcsi CTabunbHOM NPy U3MEHEHUUN Harpy3Ku.

Ecnn ycunenne komneHcauum ckonbxenuss U/f yctaHoBneHo Ha 100%,
TO KOMMEHcaumnen 3nekTpoaBuraTens C HOMUHANbHOW Harpyskow SBnsSeTcsi
HOMUMHAIbHOE CKOMbXXEHWEe anekTpoasuraTens.

B cnyvasix, korga CKOpOCTb 3MnekTpogBuraTtens u 3aJaHHOe 3HayeHue He
coBnagatoT, HeobxoanMo yCTaHOBUTL Bornee TOYHOe 3HaYeHMe KOMMEHCaLUMN.



®DyHKLUMO- HasBaHue [urana3oH HaCTPOMKU 3aBoga. U3m.
HanbHbIW KOA byHKUMM 3Hau.

F04.10 KoadbdpnumeHt 0~200 64 u}
nepeBo3byxae-
HWS Npy
cKansipHoOM
ynpaBneHum

B npouecce 3amegnenuss MY npu  BbICOKOMHEPLWMOHHBIX Harpyskax
NPOVCXOAMUT NepeHanpsikeHne B 3BeHe NMOCTOSIHHOMO TOKa Mo NPUYMHE NOMbITKM
CcTabunusaumm CKOPOCTM Ha 3a4aHHOM ypoBHe. Yem Gonblue KoathdULUNEHT
nepeBo36yXaeHUsl, TEM CUSIbHEE BhIMOSHAETC CTabunmaaums CKoOpoCTu.

MpU  CAMWKOM BLICOKOM KO3(PULMEHTE NEPeBO3BYKAEHUS  MOryT
BO3HMKaTb Neperpy3ku no Toky.

B cnyyasix paboTbl ¢ ManoMHepLMOHHBIMMW Harpy3kamu 1 Npuy NOgKMHYeHNN
TOPMO3HOTO ~ PEe3ncTopa  PEKOMEHOYeTCA  YCTaHOBWUTb  KO3(hULMEHT
nepeBo36yxaeHus Ha 0.

®DyHKUMO- HasBaHue [lnana3oH HacTPoMnKku 3aBoga. U3m.
HanbHbIA KoA hyHKUUM 3Hau.
F04.11 KoadpdpuumeHt 0~100 % 3aBucut OT | O
nogasneHus mMoaenu
kone6aHui npu
cKanspHom
ynpasneHuu

C nomoLubio gaHHOro KoaddumumeHTa MOXHO u3bexaTb konebaHus npu
pabote B U/f. Ecnun npu paboTte aneKkTpoaBuratensi OTCyTCTBYIOT konebaHus,
BblbepuTe 0.

Mpy ncnonb3oBaHuy yHKUMM nodaeBneHus konebaHui Tpebyetcs, 4To6bI
napameTpbl HOMWUHANbHOrO TOKa 3MeKTPOABUraTENsl M TOKa XOMOCTOro xoAa
ObINMY KOPPEKTHBIMK, B MPOTUBHOM crydae 3hdeKT noaasrieHust konebaHuii
OyneT HeQoCTaTOYHbIM.

®DyHKLMO- HasBaHue [lnana3oH HacTPOMNKU 3aBop. U3m.
HanbHbIA koA yHKUUM 3Hau.
F04.13 McTouHnK 0: umcbpoBoit curHan B 0 m]
3afaHns napametpe F04.14
OMNOpPHOro 1: Al
curHana npu 2: Al2
pasaensHom 3: AI3 (cbyHKuUms oTcyTCTBYET
ur 8 LCI(S))

4: BbICOKOYACTOTHbIN
MMNYNbCHbIN BXxoa HDI
(cbyHKLMSA OTCYTCTBYET B
LCI(S))



5: MHOrOCTYneH4aTblil peXxum
ynpasneHus

6: MK

7: NNO-ynpasneHve

8: npotokon casa3n ModBUS

RTU
F04.14 Ortceuka 0 B ~ (F02.04) 0B o
HanpskeHns (HOMMHanbHOE HanpsbkeHue
npun anekTpoasuratens)
pasfenbHoM
urf

0: Lindposoi curHan B napameTpe F04.14.

OnopHLIN  CUrHan  HanpsXeHWs  YCTaHaBMMBAETCS HEeNoCcpeACTBEHHO
3HaveHnem F04.14.

1: AHanoroBbin Bxog Al1.

2: AHarnoroBbi Bxog Al2.

3: AHanoroBeblii Bxog Al3.

OnOopHbIN CUrHamn HanpsXXeHUs ONpeAenseTcs aHanoroBbIMU BXOAHLIMU
Krnemmamum.

4: BbICOKOYaCTOTHBIN UMMynbCHbIA Bxog HDI

OnopHbIN ~ CUrHam  HanpskeHWs  OMpeAenseTcs  BbICOKOYACTOTHbLIM
MUMMYNbCHBIM CUrHanoM. XapaKTepUCTUKM WMMMYNbCHOrO BXoAa: AmanasoH
HanpsbkeHus: 9 B ~ 26B, ananasoH yactoT: 0 kl'y ~ 100 k.

5: MHorocTyneH4aTbIi peXxvum yrnpasneHus

Koroa WCTOYHMKOM HanpsikeHus SBNSETCH MHOFOCTYMEeHYaTbli Pexum
yrnpaBneHus, napameTpbl 2pyminbl FO6 w epynnsi F12 yctaHasnueawT AN
onpefeneHns 3afaHHOro curHana v 3afaHHOro HanpshKeHUs.

6: MNJIK

Korga uctouHmkom HanpsbkeHus ssnsetca MK, Heobxogumo ycTtaHOBUTB
napameTpbl 2pynnbl F12 ans onpeaeneHys 3agaHHOro curHana HanpsbkeHust.

7: MNO-ynpaBnexne

CurHan HanpspKeHust reHepupyetca B COOTBeTCTBUM € curHanom [M[0-
ynpasneHusi. lNogpobHee cM. B onucaHuu gpyrnmbi F10.

8: Npotokon cea3v ModBUS RTU

HanpspkeHne nocpeactBom uWHTepdoenica csaAsu. Korga BbiGpaH opuH
M3 BbIlLUEYKa3aHHbIX WCTOYHMKOB HampsbkeHnss 1 ~ 8, BbIXOAHOW curHan
COOTBETCTBYET HOMUHAILHOMY HanpskeHuto anektpogasuratens 0 ~ 100 %.

®DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KOA PyHKLUM 3Hau.
F04.15 Bpems 0,0~100,0c 0,0c o
HapacTaHus

HanpsikeHus npu
pasgenbHom U/f



Bpewmsi HapacTaHusa npu pasgensHom U/f — 370 Bpemsi, B TE4EHMEe KOTOPOro
BbIXOAHOE HanpsbkeHne nsmensetca or 0 B oo HOMMHaNbLHOrO HanpsikeHus
anekTpoasuratens (F02.04), kak nokasaHO Ha PUCYHKE HUXe:

Boiiogroe nanpssenie (B) A

HOMUHAMEHGE HANERKEHME SNOKTROABNETeNA
CHDFIIDE' IHAYEHANE HaNpARREHHA

|
| Bpems (tj
| |
BpEMA HADACTANRR HANDAHEANA it - -
e - | | ~+  BpeuR CHITKENMRA HANPRKEHIA
L 1 = J
s BPEMA CHEmEHIE
HARACTAHAR X oo
ORGEHORE o
[ HANEAMEER

Puc.6.8 Bpemsi HapacmaHusi U CHUXeHUSI HarnpsikeHusi

Mpynna FO5: YnpaBneHue pyHKUMAMU 3amT

®DyHKUMO- Has3BaHue [nana3oH HacTPOMNKU 3aBoga. U3m.
HanbHbIA koA pyHKUMU 3Hau.
F05.00 3awura ot 0: HeaKkTMBHa 1 o
o6pbiBa asbl 1: aKTMBHa
Ha Bxoae

Bbi6op 3awuThl OT 06pbiBa BXOAHOW hasbl.

MY mowHocTelo oT 18,5 kBT 1 Bbile UMEKT AaHHY0 ONUMIO 3aLMTbl, HO
MY mowHocTbo 15 KBT 1 HUXe, He3aBUCMMO OT 3HAYEHUS], YCTAaHOBIIEHHOIO B
napametpe F05.00, He UMeIOT AaHHOW onuuun.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KOO OyHKLMUM 3Hau.
F05.01 B3awmTa ot 0: HeaKTMBHa 1 o
obpbiBa hasbl 1: aKTMBHa
Ha BbIxoae

Bbi6op 3awuThl OT 06pbiBa BbIXOAHON hasbl.

®DyHKUMO- HasBsaHnue [lnana3oH HacTPOMNKU 3aBog. Uam.
HanbHbIA koA cyHKUMN 3Hau.
F05.02 DyHKUMS 0: HegencTBUTENBHO 0 o
MFHOBEHHOTO 1: TOpMOXXEeHne
CHUXKEHUS 2: TOpMOXEHWEe A0 OCTaHOBKMN
YacToTbl Npun
OTKIMOYEHUN

nutaHusa



F05.03 Bpewms onpegenexus 0,00 ~100,00 c 0,50 ¢c o

OTKIIOHEHUS!
HanpskeHUs NUTaHns

F05.04 MuHVUManbHbIA 60,0 ~ 100,0 % 80 % o
YPOBEHb HanpsikeHWst | (CTaHAapTHOE HanpskeHne
Ha 3MT LUNHBI)

Mpn BHE3amHOM OTKMIOYEHUM MUTAHUSI 3@ CYET YMEHbLUEHWS BbIXOLHOM
ckopocTu anekTpoasuratens, MY cHxaeT CKOPOCTb MOHWKEHUST HAMNPSHKEHUs!
3MT.

Ecnn F05.02 = 1, B MOMEHT cOOsl NMUTaHUS WUNW BHE3anHoro nageHus
HanpshkeHusi npeobpasoBaTenlb YacTOTbl CHWKAET CKOPOCTb, HO, Koraa
HanpsbkeHue 3T Bo3BpaLlaeTcs K HopManbHOMY 3Ha4YeHuto, npeobpa3oBaTenb
YacTOoThbl BbIMOSHSAET PA3roH 40 ONOPHOro 3ajaHuns ckopocTn. OcHoBaHWeM Ans
HopManu3aauum HanpsixeHns Ha 3MMT SBnNSeTCs To, YTO HaNPSHKEHNE He BbIXOAUT
3a pabounit AnanasoH HanpsKEHU U ANUTCA OOMbLUE YCTAaHOBMEHHOIO BpEMEHU
B napametpe F05.03. Ecnn F05.02 = 2, npun OTKNOYEHUN SMEKTPOIHEPTUM UNn
BHE3amnHOM MOHMXEHUM HanpshkeHnst npeobpasoBaTenlb YacToTbl CHUXAET
CKOPOCTb 40 OCTaHoBa.

Braven acaiatarn SHEsainets
engaeenm 2NT aif (FOE.03)

BI04 (DA SR AN
STRERANSHE HTENNE (FD8.00)

-
Paosan uscTors A
SHEANHEE STRARGEH B e —— i . . .
TN - | FOS 0751 dunsmgamss 40 2 e
AETETE AE
FIMED NECHENERZHIE
- Dpmun

Pafiowa n SecToTe A

SN STCLEN

FOS 1253 saumiimen 5 acsmein
- Eipanin

KR DRI

Epuzsa
'

Puc.6.9. [elicmsusi npu 8He3anHoM OMKIIFYeHUU numaHusi

®DyHKLUMO- HasBaHue [unana3oH HaCTPOWKH 3aBoa. Usm.
HanbHbIN KoL byHKLMM 3Hau.
F05.05 KoahpuumeHT 0~100 0 u]

CHUXEHUs1 CKOPOCTU
npu NpeBbILLEHNN
HanpshxeHus

F05.06 YpoBeHb 120 ~ 150 % 130 % m]
cpabatbiBaHus
3aLmMThI Npy
nepeHanpsikeHun



Mpyn paboTe C BbLICOKOMHEPLIMOHHBIMW Harpy3kamm MOXEeT BO3HMKAaTb
nepeHanpsikeHve 3MT. OyHKUMS 3aWwWTbl OT NepeHanpsikeHus onpeaensiet
MaKcuMarnbHbI ypoBeHb nepeHanpsixenus 3T Bo Bpems pabotbl MY 1 F05.06
(OTHOCWTENBbHO CTAHAAPTHOIO HaMNpPsXKEHUS Ha LUMHE) U CKOPOCTb CHWXKEHMWS
BbIXOAHOW YacTOTbl NPV BO3HWKHOBEHWUMW MEepeHanpshKeHns.

Ecnn yctaHoBuTb 3HayeHne 0, YHKUMA CHWXKEHWS CKOPOCTW npu
nepeHanpskeHUn HeakTUBHa.

Hanpawere 3NT

Toura NoOTERF CHOPOCTH NpK /\ /\

NPEELIWEHHKA HANPAMEHKA \

B i)

Beicogman uacToTa

Bpmm (1]

Puc. 6.10 pachuk pabomsl 3awumsl om repeHanpsikeHus

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWNKK 3aBoa. Usm.
HanbHbIA koA PyHKUMU 3Hau.
F05.07 KoadcpuumeHt 0~100 20 o

CHIDKEHUSE
CKOpOCTY Npy
neperpyske no Toky

F05.08 Hactporiika 100 ~ 200 % 150 % o
CHDKEHUS
CKOpOCTY Npw
neperpyske no Toky

PyHKUMA 3alnTbl OT Neperpyskv No TOKy onpeaensieT MaKCMmarbHbIN
ypOBEHb TOKOBOW neperpysku Bo Bpemsi pabotel MY 1 F05.08, n ckopoctb
CHVDKEHUSI BbIXOAHOW 4acTOTbl NPU BO3HWKHOBEHUW neperpy3ku. MY Bbixoant
Ha HOMUWHanbHble 06OPOTbl MNPV CHWXEHUW TOKa, Kak Ha pucyHke 6.9. Yem
BblLUe KO3 MULMNEHT, TeM BbICTpEE CHUXKEHUE CKOPOCTH.

Korga koadbdumumeHT yctaHoBneH Ha 0, OyHKUWUSI CHMKEHMSI CKOPOCTU
OTKMIoYaeTcs.



o TONA WA B

Touka noreps -—
ERIDOCTH AEM
fnparpyang fia Tary

Breaogiaan wactata

KoadhtwaynanT NOTEDH CHIDOCTI "
AP SBUHTIE ST BuaRHoR NRpacEySE o Tary (FOS.0T)  BRENAM
+

Puc.6.11 Ipachuk pabomsi 3awumsi om repezpy3Ku 1Mo moky

®yHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIA Koa hyHKUMM 3Hau.
F05.09 Mpenynpexaenne | 0: HeaKTUBHO 1 o
0 neperpyske 1: aKTMBHO
anekTpoasuratens

F05. 09 = 0: 3awmTa anekTpoaBuratens ot neperpy3kv HeakTUBHA, MOXET
BO3HWKHYTb PUCK NeperpeBa anekTpoasuratensi.

F05. 09 = 1: ato Bpems, KOTOpoe 0b6paTHO NPONOPLMOHANBHO 3aBUCUT OT
XapaKTepUCTUKM 3aLLMTbl neKTpoaBuratensi ot neperpy3sku. paduk c obpaTHo
NponopLMoHanbHON  BbIAEPXKON BpeMEHW 3alluuTbl 3dneKkTpoasuratenss ot
neperpysku BbipaxeH: 220 % * (F05.10) * HOMMHaNbHLIN TOK 3NeKTpoaBUraTens
AnUTEnbHOCTBIO 1 MUHYTa, NpeaynpexaeHne o neperpyske aneKkTpoasuraTtens;
150 % * (F05.10) * HOMWHamMbHLIN TOK SneKkTpoABuUraTens AMUTENbHOCTbIO
60 MuHyT. Tlonb3oBaTenb [OOMKEH PYKOBOACTBOBATLCS  (DAKTUYECKON
neperpy3oyHoOn cnocobHOCTLIO anekTpoasuratens. Ecnv sHaveHme napameTpa
F05.10 cnnwkom Benuko, N4 He curHanuaupyet o6 neperpyske.

®DyHKLMO- Ha3BaHue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA KoA pyHKUUU 3Hau.

F05.10 YpoBeHb 0,20 ~ 10,00 1,00 =}
obHapyxeHus
npegynpexaexvs
0 neperpyske
anekTpoasuratens

F05.11 Bpems 50 ~ 100 % 80 % o
npegynpexaeHus
0 neperpyske
ariekTpoaBurarens



OTa yHKUMS ncnonb3yeTcs AN NoAaady B CUCTEMY YNpaBrieHUs curHana
npeaynpexaeHns Ha BbIXOAHbIE KIeMMbl nepepd cpabaTtbiBaHMEM 3aluUThbl
anekTpoasuratenss ot neperpy3kn. KoadduvumeHT umcnonb3yetca  Ans
onpefeneHns ypoBHs obHapyXeHns npeaynpexaeHvs nepea cpabatbiBaHnem
3aWnThl 3NeKTpoaBuratens oT neperpyski. Yem 6Gonblue 3HaveHue, Tem
paHblue cpabaTbiBaeT npeaynpexaeHve. Korga 3HavyeHue BbIXOOHOMO ToKa
MY GonbLue, Yem xapakTepucTuKa 3alumTbl OT neperpysku n napametp F05.11,
MHOTOPYHKLMOHanbHas uudpoBasa BbixogHas knemma Y Bbigaet curHan
npeaynpexaeHus o neperpyske anekTpoasuraTens.

DyHKUMO- HasBaHue [lnana3oH HacTPOMNKK 3aBoga. Usm.
HanbHbIA KoA pyHKUMUU 3Hau.
F05.12 Bbi6op 3awwmnThl B 0: HeaKTuBHa 0 o

XOJIOCTOM pexunme 1: akTUBHa

F05.13 YposeHb 0,0 ~100,0 % 10 % o
obHapyxeHus (HOMMHanbLHOrO ToKa
XOIocToro xoaa asuratens)

F05.14 Bpemsi 0,0 ~60,00c 10c o
obHapyxeHus

nageHunsa Harpyskm

Ecnu dyHKLMS 3aLLMThl OT XONOCTOrO X04a akTMBHA, KOrAa BbIXOAHOW Tok MY
MeHbLLEe YpoBHS1 06Hapy»keHus xonocTtoro xoaa F05.13, a npogomkutensHOCTb
npeBbIlLIaeT Bpems 06HapyxeHns nageHns Harpysku F05.14, BbixogHas yactoTa
npeobpasoBatens 4acToTbl aBTOMATUYECKM CHUXAETCHd [0 HOMWHAIbHOW
yacToTbl 7%. Ecnn ypoBeHb Harpysku BOCCTaHaBNVMBaETCS BO BPEMS 3aLUMThI
oT xonocTtoro xopa, MY aBTOMaTuyeckn BO30GHOBNSET paboTy C 3agaHHON
YacToTOMN.

DyHKUMO- HasBsaHue [nana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOp dyHKUMM 3Hau.

F05.15 3HaueHue 0,0 ~ 50,0 % 20 % o
oBHapyxeHus (F00.03 makcumanbHas
npeBblLLEHNS YyacToTa)
3aaHHON
CKOpOCTH
F05.16 Bpewmsa 0,0 ~60,00 c 10c o
o6HapyxeHus
npesBbIiWeHna
3aaaHHoi
CKOpOCTU
Ota dhyHKUMa gocTynHa Tonbko nmpu pabote MY B BEKTOPHOM pexume ¢
3aMKHYTbIM KOHTYPOM.
Korga MY obHapyxuBaeT, 4To dhakTu4eckas CKOpOCTb areKkTpoaBuraTens
NpeBbLILIAET OMOPHYK YacToTy, MpeBblllaeT 3HavyeHune ObHapyXeHHOro
3HaveHuns F05.15, a npogomxutenbHoCTb npesbilwaeT Bpems F05.16,



NosIBMSIETCA aBapuiiHbIN CUTHaN HeMcnpaBHOCTU npeoGpaaoBaTenﬂ HacToTbl
E035.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBoga. U3m.
HanbHBLIA byHKUMN 3Hau.
Kon
F05.17 3HaueHne 0,0 ~50,0 % 20 % o
obHapyxeHust (F00.03 makcumarnsHas yactota)
OTKITIOHEHUS!
cKOpoCTY
F05.18 Bpemsi 0,0~60,0c 50c o
obHapyxeHust
OTKIIOHEHUS
cKOpOCTY

OT1a dyHKUMSt JOCTynHa Tonbko npu pabote MY B BEKTOPHOM pexume C
3aMKHYTbIM KOHTYPOM.

Ecnu oTknoHeHue 6Gornblue 3agaHHOro 3HadeHus B napametpe F05.17,
a npogjomkuTenbHocTb Gonblue, 4YeM Bpemsi ODHapyXeHWUst OTKIIOHEHWS
ckopocTu B napameTpe F05.18, nogaetca aBapuiHbIN CUrHaN HEUCNPaBHOCTU
npeobpasosatens 4actotel E034. Mpu yctaHoBke B napametpe F05.18 0,0 c.
YHKLUMS HeaKT1BHa.

®DyHKLUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOLQ OyHKUMM 3Hau.
F05.19 Konunuectso 0~20 0 o
aBTOMaTUYECKUX

nepesaryckoB npu
cpabatbiBaHUM
3awmT

YCTaHOBUTE KONMYECTBO nepesanyckos npu BO3SHNKHOBEHUN OLLMGKM.

®DyHKUMO- HasBaHue J[nana3oH HacCTPOMKK 3aBoa. U3m.
HanbHbIN KOQ, OyHKLUMM 3Hau.

F05.20 WHTtepsan mexgy | 0,1~100,0c 1,0c [u}
aBTOMaTUYECKUMU
nepesanyckamu
npu
cpabatbiBaHum
3awmT

YctaHoBUTE Bpems, Yepe3 kotopoe MY gomkeH BbINOMHUTHL nepesanyck
nocre nosiBNeHns oLMoKu.

DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIN KoA hyHKUUM 3Hau.
F05.21 Bei6op 0: ocTaHOB MO UHEpLUUKN 00000 u]
AeicTBus npu 1: OCTaHOB C 3ameasieHnem

cpabatbiBaHum 2: npoporxeHne paboTbl



F05.22

F05.23

F05.24

3aLUTBI.
BapuaHTt 1

BriGop gevicteus
npu cpabatbiBaHUM
3aLWmThI.

BapwuaHT 2

Bbi6op aenctans
npwv cpabatbiBaHUK
3aLUTHI.

BapuaHTt 3

Bbi6op aenctaus
npu cpabarbiBaHum
3aLWmThI.

BapuaHTt 4

Paspsia eauHvu: neperpyska
anektpopasuratens (E007)
Pa3psig necsitkoB: 06pbIB
BXxoAHon ¢asbl (E012)

Paspsig coTeH: 06pbIB BbIXOAHOM
hasbl (E013)

Paspsig Thicsy: BHELHAS
owwubka (EOOD)

Pa3psig AecsiTKoB ThiCsY: 06pbIB
CBSI31 MO CETEBOMY MPOTOKOMY
(E018)

0: OCTaHOB MO UHEpLUUK 00000
1: ocTaHoB C 3ameanieHnem

2: npopormkeHne paboTbl

Pa3spsig eavHuu: cbon B paboTe
3HKoAepa/nnaThbl pacLuMpeHuns

PG (E026)

Paspsig fecsTkoB: peseps

Pa3psp coTeH: peseps

Pa3psig Tbicsiy: neperpes
anektpoasuratens (E036)

Pa3pspg AecsaTKoB ThicaY:

OOCTUrHyTO obLiee Bpems

pa6otbl (E020)

0: OCTaHOB MO MHepLMK

1: OCTaHOB C 3amMeAneHnem

2: npoporkeHne paboTbl
Paspsia eauHWL 1 AecsTKOB:
peseps

Paspsig coteH: 4OCTUTHYTO
BPEMS B COCTOSIHUM OCTaHOBa
(E029)

Pa3spsig Thicsiu: XonocTon xon
(E030)

Pa3psig AecsiTKOB ThiCsY: 06pbIB
curHana obpartHoi cBsi3n npu
NA ynpaenexnu (EO2E)

0: ocTaHOB MO MHEpLUN 00000
1: OCTaHOB C 3amefneHvem

2: npogormkeHne paboTbl

Paspsa eauHnL: OTKIOHEHWE

oT 3agaHHou ckopoctu (E034)

Pa3psapn AecaTkoB: NpeBbllLeHne
3afaHHon ckopocTu (E035)

Pa3psig coTeH: HeKoppeKTHbIe
napameTpbl anekTpoaBuraTens



Mpn BblGOpe 3HayveHns O Ha gucrinee MY oTtobpasuTtcs EO** wn Gymet
BbIMOMHEH OCTaHOB.

Mpwn BbIGOpE 3HaveHns 1 Ha ancnnee MY otobpasuTcs A**, Y npoussenér
OCTaHOB C 3amefrieHnem n otobpasntca E0**.

Mpw BbIGOPE 3Ha4YeHuA 2 Ha avcnnee MY otobpasuTes A**, u MY npogomxut
paboTy Ha YacToTe, ycTaHOBMEHHON B napameTpe F05.26.

DyHKUMO- HasBaHue [rana3oH HaCTPOMKH 3aBog. Uam.
HanbHBLIN KOA byHKUMMN 3Hau.
F05.26 YacroTa npu 0: npogomkeHne paboTebl Ha 0 o
BblbOpe AENCTBUA | TeKyLuen yactoTe
“npopormkeHne 1: npoporxeHne paboTbl Ha
pa6otb!” OMOpPHON YacToTe

2: npoporkeHne paboTbl Ha
MakcuMarbHoi YactoTe

3: npopomkeHne paboTbl Ha
MWHUManbHO YacToTe

4: npogomkeHve paboTbl Ha
aBapuiiHON YacToTe

YacToTa npu Beibope dyHkumm «MpogormkeHne paboTbi».

DyHKUMO- HasBaHue [nana3oH HaCcTPOWKKU 3aBog. Uam.
HanbHbIW KOA4 pyHKUMUU 3Hau.
F05.27 Kog cobbiTust 0: oTCcyTCTBME HEencnpasHocTen - o
Ne1 (nocnepgHee 1: npeBbILLEHWe ToKa npu
3admKenpo- pasroHe (E004)
BaHHoe cobbiTne 2: npeBbllLEHWe ToKa npu
B XypHane 3amMeaneHnn Unu TOpMOXEHUN

HewucnpasHocTen) | (E005)
3: npeBbILLEeHWe ToKa Npu
F05.28 ESS coBbiTnA nocTosiHHow ckopoctu (E006)
- 4: npeBbILLEHNE HanpPsHKEHNs!
(npeanocneaxee 3MT npwu pasroHe (E002)
sacpukc. cobkiTue 5: NpeBbILIEHNE HanpsHKeHUs

B XypHane . 3MT npu 3ameqneHnn unu
HeucnpaBHOCTe) TopMoxkeHm (E00A)

F05.29 Kop cobbitusi Ne3 6: NpeBbILLUEHNE HaNPsXKeHUs! - o
(npeabloylwee 3MT npu NOCTOSIHHOW CKOPOCTU
3acukcmposaHHoe | (E003)
cobbiTve B 7: NOHWXEHHOe HanpsbkeHne
XypHane 3MT (E001)

HeucnpaBHocTen) | 8: Neperpyska anektpoasuratens

(E007)

9: neperpyska npeobpasosartenst
yacToTbl (E008)

10: 06pbiB BXOAHOW chasbl (E012)
11: 06pbIB BbIXOAHOM (ha3bl
(E013)



12: neperpes cy1noBoro Moayns
(EOOE)

13: neperpy3ka TOPMO3HOIo
pesuctopa (E014)

14: HeMcnpaBHOCTb KOHTaKTOpa
vnu nnatbl nutanus (E017)

15: nonb3oBaTenbCkuii 0Tka3s
(EOOD)

16: ownbka cBsI3N ceTeBoro
npotokona (E018)

17: ownbBka n3mMepeHusi Toka
(E015)

18: owmbka npv naeHTUMKaLMK
napameTpoB aneKkTpoaBUraTens
(E016)

19: 4OCTUrHYT NpeAen BpeMeHn
pabortel (E020)

20: owmbka EEPROM (EOOF)
21: KOpoTKOoe 3aMblKaHue
anekTpoaBuraTens Ha 3emnio
(E023)

22: 06pbIB curHana obparHon
cBsi3v npu MUA- perynuposaHum
(EO2E)

23: cbon B paboTe aHkogepa/
nnatbl pacwmpenns PG (E026)
24: nHeucnpasHocTb MY (E033)
25: JOCTUrHYTO Bpems B
cocTosiHuM ocTaHoBa (E029)
26: xonocToit xoa (E030)

27: 6nokvipoBKa Bana unu
cnuwkom Gonbluas Harpyska
(E032)

28: OTKMOHeHne OT 3aaHHoN
ckopocTtu (E034)

29: nonbITKa NepeksoYeHns
Mexzy anekTpoasuraTens B
npotecce pabotbl (E038)

30: npeBbilLeHNe 3aaaHHON
ckopocTtu (E035)

31: neperpes
anekTpoasuratens (E036)
32: HeKOppeKTHbIe NapameTpbl
anekTpoasuratens (E037)

KypHan cobbituii doukenpyet 3 nocnegHue cobbitua MY. 0 — otcyTtcTBre
HeuncrnpaBHOCTEW, a 3Ha4yeHve B AnanasoHe 1 ~ 32 cooTtBeTCcTBYeT 32 Koaam
cobbITUI.

O6paTuTe BHUMaHWe, YTOo KOf COObITUS M3 XypHana He COOTBETCTBYET
dakTnyeckomy Homepy cobbITus (OH ykasaH B ckobkax). [ins 6onee nogpobHoro



OMMUCaHNs HEMCNPaBHOCTEN N BO3MOXHbIX CMIOCOBOB UX YCTPaHEeHUs cm. anasy
8.

DyHKUMO- HassaHnue cdyHkunn [nana3oH HacTPOMNKu 3aBoa. Uam.
HanbHbIN Koa 3Hau.
F05.30 Pabouyas yactora - - o

npwv cobbiTum Ne1

F05.31 BbixogHow ToK npu - - o
cobbiTum Ne1

F05.32 HanpsikeHve 3BeHa - - [a]
NOCTOSIHHOTO TOKa
npwv cobbiTum Ne1

3HayeHnss CoOTBETCTBYIOT paboyelt 4YacToTe, BbIXOQHOMY TOKY MU
HanpsbkeHuto Ha 3T npu TekyLLe HeMCNPaBHOCTU.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Uzm.
HanbHbIN KO byHKLUM 3Hau.
F05.33 CocCTosiHME BXOOHbIX | - - o
KNeMM npwu cobbITum
Ne1

BIT9 | BIT8 | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1 | BITO
HDI S9 S8 S7 S6 S5 S4 S3 S2 S$1

Korga knemma Haxogutcsi B coctosiHum «BKI», cooTBeTcTBYOWMI €l BUT
B ABOMYHON cucTeme paBeH «1», a B coctosiHum «BbIKIT» — «0», ntorosbim
cocTosiHueM b6yaet Habop Bcex 3Ha4YeHNn BUTOB, NepeBeAeHHbIN B eCATUYHOE
3HayeHue.

DyHKUMO- HasBaHue cdyHKuMn [rana3oH HaCTPOWKH 3aBopg. Uam.
HanbHbIW KOA 3Hau.
F05.34 CocTosiHne - - =]

BbIXOAHbIX KNIEMM
npu cobbitum Net

BIT4 | BIT3 | BIT2 | BIT1 | BITO
DO2 MO1 RA TA  FMP

Korga knemma Haxogutcst B coctosiHum «BKI», cooTBeTcTBYIOWMIA e 6UT
B OBOMYHOM cucTeMe paBeH «1», a B cocTtosiHum «BbIKJT» — «0», ntoroebim
cocTosiHueM byaet Habop Bcex 3Ha4YeHuin BUTOB, NepeBedeHHbIN B 4eCATUYHOe
3HayeHue.



DyHKUMO- HasBaHue [rana3oH HaCTPOMKH 3aBoga. U3m.
HanbHbIA KOA byHKUMMN 3Hau.

F05.35 CocTtosiHne MY - - =
npu cobbitum Net

F05.36 Bpewms B pexume - - =
ocTaHoBa npu
cobbiTum Ne1

F05.37 Bpewms B pexume - - [m]
pa6oTbl npn
cobbiTum Ne1

Bpems B pexvme ocTaHoBa M paboTbl HA MOMEHT MOsIBNeHUs owmnbkn Ne1.

®DyHKLUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOQ OyHKUMM 3Hau.
F05.38 Pabouas yactota | - - o

npu cobbiTum Ne2

F05.39 BbixogHoOW TOK - - [u}
npu cobbiTum Ne2

F05.40 HanpsikeHve - - u]
3BeHa

MOCTOSIHHOTO TOKa
npu cobbitun Ne2

F05.41 CocTosiHue - - o
BXOAHbIX KNemMMm
npu cobbiTun Ne2

F05.42 CocTosiHne - - o
BbIXOAHbIX KNeMM
npu cobbiTum Ne2

F05.43 CocrtosiHue MY - - o
npu cobbiTun Ne2

F05.44 Bpewms B pexumve - - o
ocTaHoBa npu
cobbITn Ne2

F05.45 Bpewmsi B pexumve - - o
paboTbl npn
cobbITn Ne2

F05.46 Paboyas yactota | - - o
npu cobbiTum Ne3

F05.47 BbixogHow Tok - - o
npu cobbiTum Ne3



F05.48 HanpsixeHnne 3BeHa - - u]
NMOCTOSIHHOIO TOKa
npu cobbitum Ne3

F05.49 CocTosiHue BXOOHbIX | - - o
KNnemMm npu cobbITum
Ne3

F05.50 CocTosiHne - - =

BbIXOAHbIX KNeMM
npv cobbiTumn Ne3

F05.51 CocTosiHue MY npu - - o
cob6bITn Ne3

F05.52 Bpewms B pexume - - u}
ocTaHoBa npu
cobbITun Ne3

F05.53 Bpewms B pexume - - m]
paboTbl npu
cobbITn Ne3

OnucaHune napametpos 05.38 ~ 05.53 aHanorn4Ho napameTpam

05.30 ~ 05.37.
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbIW KOA byHKUMMN 3Hau.
F05.56 ABapuiiHas yactota | 0,0 ~ 100,0 % 100 % o

Korgna BblbpaH pexum paboTbl NpyM BOZHUKHOBEHUW OLUMOKU Ha aBapuUiHOM
yactoTe, T0 B napametpe F05.56 yctaHaBnuBaloT 3Ha4YeHWe B MpoLueHTax ot
MakcumanbHon 4actotbl. (100 % COOTBETCTBYET MakCUManbHOM YacToTe
F00.03)

DyHKLMO- Ha3BaHue cyHKLuMM J[rana3oH HaCTPOWMKK 3aBoga. U3m.
HanbHbLIW KOA 3Hau.
F05.60 Mopor cpabatbiBanns | F05.04 ~ 100,0 % 90 % o
3aLmMThI NPU HU3KOM
HanpsixeHun

Mpynna F06: ®yHKLMN BXOAHBLIX KNEMM

Cepus LCI umeet 6 uMdppoBbIX BXOAHbLIX KNeMM, 3 aHarnoroBble BXOAHbIE
knemmbl. Ecnu Tpebyetcs Gonblue BXOAHbIX U BbIXOAHLIX KNEMM, AOCTYMHbI
[OOMONHUTENbHbIE  MHOTO(YHKLMOHAmNbHbIE MnaTthl  pacluMpeHns Bxodos/
BbIxodoB. [lnata pacwwupeHnss BXOOOB W BbIXOAOB uMeeT 4 uudpoBbIX
Bxoga (S7 ~ HDI), B koTtopbix HDI MoOXeT ucnonb3oBaTbCsA Kak knemma
BbICOKOCKOPOCTHOIO UMMYIbCHOMO BXOAA.



DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Uzm.

HanbHbIN KOA hyHKLUUU 3Hau.

F06.00 Bbi6op hyHKLMM 0~50 1 o
knemmbl S1

F06.01 Bbi6op hyHKLMM 0~50 2 o
Knemmbl S2

F06.02 Bbi6op hyHKLMM 0~50 4 o
Knemmbl S3

F06.03 Bbi6op yHKLMM 0~50 6 u]
Knemmbl S4

F06.04 Bbi6op dyHKLMM 0~50 12 u]
Knemmbl S5

F06.05 Bbi6op yHkumM 0~50 13 u]
KnemMmbl S6

F06.06 Bbi6op dyHKuMK 0~50 0 o
Kknemmbl S7

F06.07 Bbi6op dyHKuMM 0~50 0 o
Kknemmbl S8

F06.08 Bbi6op dyHkLMM 0~50 0 o
knemmbl S9

F06.09 Bbi6op dyHKLMM 0~50 0 o
knemmbl HDI

3TN napameTpbl WCMOMb3YIOTCH ANA YCTaHOBKM (DYHKLUMM  LMEPOBBLIX
BXOAHbIX Knemm (dyHKUMM KnemMMm He MoryT aybnuposatbes). OnucaHue
3HayeHun ot 0 oo 50 — B Tabnuue.

Tabnuua 6.2 OnucaHue 3Ha4YeHui

3agaHHoe DyHKUMA OnucaHue 1 HasHavYeHue
3HayeHune
0 Het dpyHkummn [axxe npu Hanu4uMmM curHana Ha Bxoae

He BbIMOMHAETCS HUKaKUX PYHKLWNA.
Heucnonbayemble kneMMbl MOXHO
YCTaHOBWTb B COCTOSIHUE «HET (DYHKLMM» BO
n3bexaHne NOXHbIX cpabaTbiBaHWIA.

1 Myck PyHKLMM paboThl B NPSIMOM 1 06paTHOM
HanpasneHum.

2 PeBepc



10

1"

12

13

14

TpexnpoBOAHON pexum
ynpaenenus (CTOI)

ToN4YKOBBIV PEXUM,
BpalleHve Bnepes

ToNYKOBBIV PEXUM,
obpaTHoe BpalleHue

OcTaHoB No nHepLun

Mepesanyck npn
BO3HUKHOBEHWW OLLMOKM

Monb3oBaTtenbckas
owmbka

YBenuyeHvne 4actoTbl

YMeHbLUEHNE 4acToTbl

C6poc Ha OMopHyto
YacToTy

Knemma 1
MHOTOCTYNeHYaToro
pexuma

Knemma 2
MHOFOCTYNEHYaToro
pexuma

Knemma 3
MHOrOCTYneH4YaToro
pexuma

PyHkuma «CTOM» npu TpexnpoBoAHOM
pexwume ynpaenexus. NMogpobHee — cm.
onvcaHue gyHkUMoHanbHoro koga F06.13.

Pabo4yasi yacToTa TONYKOBOrO pexuma,
BpPeMsi pasroHa 1 3amMmeAsIeHnsi TONYKOBOro
pexuma. CM. nogpo6HOe onmcaHve
napametpoB F09.06, F09.07, F09.08.

Mocne nonyyexusi komangbl «CTOM»
MY npekpalyaet nogavy HanpshkeHus Ha
anekTpoaBuWraTerb, NpoLecc ocTaHoBa
He KOHTponupyeTcs npeobpasoBaTtenem
4acToThbl.

HaHHas dyHkuma obecneunBaeT yaaneHHbIn
nepesanyck npy BO3HUKHOBEHWW OLLIMOKM.
Kronka cbpoca Ha naHenu AencTByeT Takum
e obpasom.

Mpu nocTynneHnn nonb3oBaTenbCKoi
owwmbku MY coobLiaeT o HemcnpaBHOCTH
EOCM.

3afaHune yBenmyeHns Unm ymeHbLLIeHUs
4acToTbl, KOrJa YacToTa 3a4aeTcsi BHeLHUM
TepMuHanom. Koraa NCTOYHUK 3adaHunst
OMOPHOTO CUrHana yCTaHOBMEH C KHOMOK
naHenu ynpaeneHus, onopHyto YacToTy
MOXHO YCTaHOBUTb C MOMOLLbIO KHOMOK
«BBepx»/«BHU3» UK KNemMM ¢ PyHKLMSMU
«yBermyeHne 4acToTbl»/«yMeHbLLEHNE
4acToTbI».

PyHkuma cbpoca Heobxognma, YTobbI
BOCCTaHOBUTb 3aJaHHYI0 4acToTy A0
OMOPHOTO 3HA4YEHUs!, YCTAHOBMNEHHOIO B
napametpe F00.10.

YacTtoTa 3agaeTtcsa € NOMOLLbIO YeTbIpex
KrnemMM, KoTopble MOryT 0GbeANHATLCS B
KOMOUHaLmn ans nonyyeHns 16 ckopocrten.
Bonee nogpobHyto nHdopmaLuumio cM. B
Tabnuue 6.3.



15

16

17

18

19

20

21

22

23

24

25

26

27

Knemwma 4
MHOFOCTYNEHYaToro
pexuma

May3a BpalueHus

Bbi6op BpemeHu pasroHa
1 3aMeaneHvst, knemma
1

Bbi6op BpemeHu pasroHa
1 3aMeaneHvst, knemma
2

Knemma BbiGopa
MCTOYHMKA 3afdaHunst
OMOPHOro curHana

Bbi6op ncTOYHMKA
KOMaHpA, Myck/oCTaHOB,
knemma 1

3anpeT pasroHa u
3ameqneHns

Maysa NA-ynpasneHve

C6poc cocTosiHus MK

May3a Bobynsuum

Bxop cueTunka

C6poc cyeTymka

KOHTpOﬂb ANUHbI

MY BbINONHAET OCTaHOB, HO BCE NapaMeTpbl
coxpaHsitoTes. [Nocne ncyesHoBeHns
curiana MY Bosspallaetcs B paboyee
cocTosiHue.

Bbi6op BpemeHn nocpenacTBomM KombuHaumm
ABYX KNemMm Ansi Bbibopa Mexay 4eTbipbMsi
BMAAMM pasroHa u 3ameaneHus “llodpobHee
- cm. mabnuuy 6.4

MepekntoueHne mexay kaHanamu «A» u
«B»

Ecnun F00.01 = 1, To AaHHas knemma byaet
BbINOSHSATb NEPEKIOYEHNE NCTOYHMKA
3aflaHnsa KOMaHbl 3anycka mMmexay
BXOAHBLIMU KNeMMamMu 1 naHenbto. Ecnu
F00.01 = 2, To faHHas knemma byaet
BbIMOMHATbL NEePEeKtoYeHne NCTOYHMKA
3afaHnsa KOMaHbl 3anycka Mexay ceTeBbIM
NPOTOKONOM W MaHENbIO.

BriokvpoBka curHanos M3MeHeHUs ONoPHOro
CUrHana oT Apyrux UCTOYHWKOB (Kpome
KOMaH/bl BbIKITOUEHUS).

OcTaHOB MHTerpanbHoOW cocTaBnstoLen
NMWI- ynpasnenus. JanbHenwas pabota
BbINOSHSAETCA Ha TEKyLLeN BbIXOAHOW
yacTore.

C6poc Tekyuero coctosiHus MK k
HayanbHoMy.

MpeobpasoBartenem 4acToThbl
OCyLLeCTBNSETCA nogaya BbIXO4HOTO
HanpsKeHUs Ha LeHTpanbHo YacTtoTe,
a hyHKuMA BOGYNALMM BpEMEHHO
OTKMHoYaeTcs.

BbinonHeHune otcyeTa nMnynbLcoB

C6poc faHHbIX CO cHeTYMKa

BbinonHeHue otcyeTa ANWHbI



28

29

30

32

33

34

35

36

37

38

41

C6poc AnuHbI

3anper ynpaenexus
KPYTALMM MOMEHTOM

Bbicoko4acToTHbIN
VMMYMbCHbIV BXOA
(Tonbko anst HDI)

HemeaneHHoe
TOPMOXEHUe
NOCTOSIHHBIM TOKOM

Bxopa BHelHen oWwnGku
(HOpManbHO-3aMKHYTbI)

3anpeT Ha N3SMeHeHune
WCTOYHUKOB 3a4aHuA
4acToTbl

O6patHoe MANAO-
ynpasrnexue

BHeLwuHmi ocTaHoB 1

Bbi6op ncToYHMKa
KOMaHp, Myck/oCTaHoB,
Kknemma 2

May3a NA-ynpaeneHus

Knemma nepeknioyeHus
mexay napameTpamm
anekTpoasuraTenein

C6poc AaHHbIX ANUHbI

MpeobpaszoBaTens YacToThl He BbINOMHAET
PEerynmpoBKy KpyTSLLEro MOMEHTa.
Mpeobpa3soBarenb YacToTbl paboTaeT B
pexume ynpaBneHnsi CKOPOCTbHO.

Bxog HDI BbinonHseT yHKUMI0 BXOAHON
MMMYINbCHOWM KNEMMBbI.

Korga curHan Ha knemme aktueeH, MY
NepeknoYaeTcsl B COCTOSIHUE TOPMOXEHUS
NOCTOSIHHBIM TOKOM.

Korga curHan aktuseH, MY coobuiaet 06
owwmbke EOOD 1 octaHaBnuBaeTcs.

Korga curHan aktuseH, MY He pearvpyet Ha
M3MEHeHMUs OMOPHOro CUrHana.

Korga curHan akTuBeH, HanpaBneHue
aencrensa NNO-ynpasneHns
NPOTUBOMONOXHO HarpaBneHuio,
ycTaHoBneHHoMy napameTtpom F10.03.

Mpwv ynpaBneHun ¢ naHenu BbINONHSAET
yHKUMIo kHoMkK « CTOMM» Ha naHenu.

Mcnonb3yetcs Ans nepekrioveHns Mexay
yNpaBrieHWeM C KIeMM 1 Mo CETEBOMY
npotokony. Ecnu B kayecTBe BapuaHta
ynpasrieHus BblGpaHbl KNeMMbl YpaBieHus,
TO NpY aKTUBHOM CUrHarne BbINONTHAETCS
nepeknioyeHne Ha ynpasneHue no ceTeBomy
npoTOKONY.

Korga curHan aktuBeH, pyHkums
nHTerpuposanusa npu NUA-

ynpaBneHUn NpuocTaHaBNMBaETCs, HO
nponopuuoHanbHas n guddepeHumansHas
perynupoBKa OCTaloTCs AENCTBYOLLMMM.

Korga curHan aktueeH, 1o MY
nepekrnoyaeTcs Ha rpynny 2 napaMmeTpoB
anekTpoaBuratens; nogpobHoe codepxaHve
cM. 8 mabnuuye 6.5.



43

46

47

48

49

50

Tabnuua 6.3 OnucaHne dyHKUMN

Knemma
MHOro-
cTyneH4aToro
ynpasneHus 4

Bbikn.

Bobikr.

Bbikrn.

MepekntoveHne mexay
napametpamu M-
ynpasneHus

MepekntoyeHne mexay
pexumamm ynpasneHus
Mo CKOPOCTU/MOMEHTY

ABapuiiHbIi OCTaHOB

BHeLuHWI ocTaHoB 2

3amepnneHuve ¢
TOPMOXEHUEeM
NMOCTOSIHHBIM TOKOM

C6poc BpemeHu B
paboyeMm pexvme

Knemma Knemma Knemma Homep MapameTtp

Koraa ycnosvem nepekniodeHus mexay
napametpamu M[-ynpaeneHns senseTtca
BxoaHasi knemma (F10.18 = 1), npu
HeaKTUBHOM cuUrHane Ha knemme, 1o MY
ncnonbayeT F10.05 ~ F10.07. Ecnu curkan
Ha knemme akTueeH, To MY ncnonb3syer
F10.15 ~ F10.17.

Koraa knemma HeakTuBHa, MY pabotaet
B pexume, onpefeneHHoM napaMmeTpomM
F03.23, Ho Korga knemma akTuBHa, MY
nepeknioYaeTcs B APYroi pexum.

Korga knemma aktuBHa, MY
OCTaHaBMMBaETCA Ha MakCUMarnbHOW
CKOpOCTK, @ TOK B NpoLiecce 0cTaHOBa
orpaHuymBaetcs. Jta yHKUUS
ncnonb3yetcs B TOM crny4yae, korga M4
[OMKeH BbITb BbIKMIOYEH, KaK TONbKO
cucTeMa nepevaeT B aBapuMnHoOe COCTOSIHME.

B nio6om pexume ynpaBneHus AaHHas
PYHKLMS MOXET UCMONb30BaTbCA ANst
yMeHbLUEeHNs BpeMeHn 3ameanexus MY,
[aHHoe Bpemsi 3amenneHnst pukcmpyetcs
Ha BpeMeHu 3ameanenuns 4.

Korga knemma aktmBHa, MY cHavana
CHWDXAET CKOPOCTb [0 YacTOThl Ha4ana
OVHAMUYEeCKOro TOPMOXEHUS], @ 3aTem
nepeknioYaeT B COCTOSIHNE JAMHAMUYECKOrO
TOPMOXEHMUSI.

Korga knemma akTuBHa, Bpemsi B pabodem
pexume MY cbpacbiBaeTcs:, U 3Ty yHKLMIO
HeobXxoAMMOo 1cronb3oBaTb BMECTe ¢
napametpamu F09.43 n F09.54.

KféMM MHOroCTyneH4YaToro ynpasneHusa

MHOro- MHOro- MHOro- cTyneHun
cTyneH4aToro | CTYMeH4YaToro | CcTyneH4aToro
ynpaBneHua 3 | ynpaBneHus 2 | YnpaBneHus 1

Bbikn. Bbikn.
Bobikrn. Bbikn.
Bobikn. Bkn.

Bbikn. CryneHb | F12.02
1

Bkn. CrtyneHb | F12.03
2

Bbikn. CryneHb | F12.04

3



Bblikrn. Bbikr. Bkn. Bkn. CtyneHb | F12.05

4

Bbikn. Bkn. Bebikn. Bebikn. Crtynevb | F12.06
5

Bbikn. Bkn. Bbikn. Bkn. CtyneHb | F12.07
6

Bbikn. Bkn. Bkn. Bbikn. CtyneHb | F12.08
7

Bbikn. Bkn. Bkn. Bkn. CryneHb | F12.09
8

Bkn. Bbikn. Bebikn. Bbikn. Crtynevb | F12.10
9

Bkn. Bebikn. Bebikn. Bkn. CtyneHb | F12.11
10

Bkn. Bbikn. Bkn. Bbikn. Crynewb | F12.12
1"

Bkn. Bbikn. Bkn. Bkn. CtyneHb | F12.13
12

Bkn. Bkn. Bbikn. Bhikn. CryneHs | F12.14
13

Bkn. Bkn. Bebikn. Bkn. Crtynevb | F12.15
14

Bkn. Bkn. Bkn. Bbikn. CtyneHb | F12.16
15

Bkn. Bkn. Bkn. Bkn. Crynewb | F12.17
16

Korga omopHbIM curHan 3agaétcs MHOrOCTYMeHYaTbiM  yrpaBreHneM,
3HavyeHne B napametpax F12.02 ~ F12.17 cooTBeTCTByeT MPOLEHTY OT
MaKCHMarbHOW BbIXOAHOW YacToTel B napameTpe FO00.03.

MHorocTyneH4aToe YynpaBreHWe MOXeT WCMonb30BaTbCs Ans 3adaHus
onopHoro curHana MN-perynatopa, 3aaaHus HanpsKeHUs Ans pasaenbHOro
pexxvma U/f u T.4. B JONONHEHWE K MHOTOCTYNEHYaToMy YrpaBreHuto dyHKLMe
CKOpOCTY, YTOGbl YAOBMNETBOPUTL HEOGXOAMMOCTL B MEPEKITIOHEHUN MEXOY
pasnUYHbIMU 3aAaHHBIMU 3HAYEHNUSIMU.



Tabnuua 6.4. OnucaHue knemm yHKUMM BbiGopa BpEMEHW pasroHa U 3aMeasieHust

Knemma 2

Boblkn.
Bblkn.
Bkn.

Bkn.

Tabnuua 6.5. OnucaHune knemm yHKLUM BbIOOpa NEPEKITIOYNEHNs Mexay ABYMS

Knemma 1

Bobikn.
Bkn.
Bbikn.

Bkn.

BapuaHT BpeMeHM pa3roHa

A 0N

Wn 3ameaneHus

Habopamu NapameTpoB 3reKTpoaBUraTens

Knemma

Bbikn.

Bkn.

®DyHKUMO-
HanbHbIN KOO

F06.10

F06.11

F06.12

HaGop napametpos MapameTpbl
anekTpoaBurartens
Habop Ne1 Mpynna FO2
Ha6op Ne2 lpynna F15
HasBaHue [unana3oH HacTPoWKu 3aBoga.
cyHKuMn 3Hau.

Bbi6op Tvna 0: cpabatbiBaHVe no 00000
noruku ans 3amMblkaHutio S-DCM
uMcpoBbIxX BxogoB | 1: cpabatbiBaHue no
S1-S5 pasmblkaHuio S-DCM

Pa3spsig egununy;: S1

Pa3psig necsitkos: S2

Paspsig coteH: S3

Pa3spsg Teicsy: S4

Pa3psig fecsTkoB Thicsy: S5
BbiGop Tvna 0: cpabatbiBaHVe no 00000
noruvkv ans 3amblkanuto S6(HDI) - DCM
umcpoBbIX BXoAoB | 1: cpabaTbiBaHWe no
S6-HDI pasmbikaHuio S6(HDI)-DCM

Pa3psig eamHuy: S6

Pa3spsig pnecsitkos: S7

Pa3spsig coteH: S8

Pa3psig pecstkoB Thicsy: HDI

(dbyHKLUMS OTCYTCTBYET B

LCI(S))
Bpewmsi 0,000 ~ 1,000 c 0,010 c
unsTpaumm

LMcpOoBbIX BXOA0B

F00.12, F00.13
F09.00, F09.01
F09.02, F09.03
F09.04, F09.05

MapameTpbl

Uam.



YT06bI CHU3NTL YPOBEHb NMOMEX W NPeAOTBPaTUTL NOXHbIE cpabaTbiBaHus,
yBenuybsTe 3HayeHne napametpa F06.12. Ho yBenuyeHve BpemeHM
UnNLTPOBaHMA Takke NpUBeAET K 3aMeAreHNI0 OTKIMKA BXOAHbBIX KNeMM.

®DyHKUMO- HasBaHue [nana3oH HaCTPOMKH 3aBoa. Uam.
HanbHbIW KOA4 OyHKLUM 3Hau.
F06.13 Pexum 0: ABYXNPOBOAHLIV pexum 1 0 ]
ynpaBneHus ¢ 1: ABYXNPOBOAHbBIN PEXUM 2
Knemm 2: TpPexnpoBOAHbIV pexum 1

3: TPexnpoBOAHbBIN PeXum 2

0: ABYXNPOBOAHON pexum 1:
KombuHauum knemm:

[1BYXNPOBOOHOW peXUM yrnpasneHuns 1

n4

» DCM
Bnepeg ¢ S1(F06.00:1)

Pesepc —9 S2 (F06.01:2)
K1 K2 Komanpa
BbIK/. BbIK/1. OcraHoB
BbIKJI. BKI. PeBepc
BKIT. BbIK/. Bnepén

BKJ1. BKI1. OcTaHoB



Mepekmtoyatens K1 — 3amyck B NpsAMOM HanpasreHue BpalleHUs
anekTpoaBuratens, a K2 — B obpatHom.
1: [IByxnpoBOAHOW pexum 2:

[1ByXNpOBOAHOW PEXUM ynpasneHus 2

my
» DCM

Bnepen +——=2 S1(F06.00:1)

CmeHa

HanpaeneHus » S2 (F06.01:2)

BpaLleHus

K1 K KomaHnpa
BbIKJI. BbIKJ1. OcTaHoB
BbIKI1. BKJ. OcTtaHoB
BKIJ1. BbIKI. Bnepén
BKIT. BKI1. Pesepc

Mepekniovatens K1 — 3anyck, a HanpasneHue BpalleHns anekTpogsuratens
onpepgensietTcst cocTosiHieM nepekntodarens K.

MpumeyaHne: korga curHan knemm K1/K genctBuTeneH, HO M3 ApYrux
WCTOYHMKOB 3aAaHns KOMaHAbl ynpaeneHns nogaercs koMaHaa Ans oOcTaHoBa,
TO ANsa cnegyoLero 3anycka HeobxoaMMo CHSATb C KNeMMbl CcUrHan v nopatb
ero CHoBa.

2: TpexnpoBOAHbIV pexuM ynpaeneHus 1:



TpexnpoBOAHOR pexum ynpasneHus 1

n4

: -¢ DCM
Brepeg ._'P_. S1 (F06.00:1)
Pesepc O—T”—i 52 (F06.01:2)

OcraHoe —{[[—¢ Sx

KHonka SB3 (H3) siBnsieTca noateepXaalollen 3amnyck KNemMMoW, KHomka
SB1 —3anyck B npsiMoM HanpasneHun, SB2 — 3anyck B 06paTHOM HanpasneHunm.
3: TpexnpoBoAHOW pexumM ynpasneHns 2:

TpexnpoBOAHON pEXUM yNpaBneHva 2

ny
- DCM
Bnepen T S1(F06.00:1)
CmeHa
HanpaBneHus — S2 (F06.01:2)
BpaLLeHUA
OcTaHoB A% sx
KHonka SB3 (H3) — sBnsetrcs nogTBepxaatlowlen 3anyck KnemMMmown,

kHonka SB1 — noaTBepxpgatowlen 3anyck, nepekntodatens K onpegenser
HanpaBneHne BpaLleHus.

I'IpvlmeanMe: ANa TPpexnpoBoOHOro pexunmma Ucnosnb3yetca VIMﬂyJ'IbCHbIIZ
curHarn.



®DyHKUMO-
HanbHbIN
koA

F06.14

Hassanue
PyHKUMUU

CkopocTb
N3MEHeHWst
OMOPHOW YacToThbI
npu 3agaHum ¢
KHOMOK NaHenu
ynpaeneHust

[vnana3oH HacTPOMNKU

0,001 ~ 65,535 I'u/c

3aBoga.
3Hau.

1,00 lw/c

Uam.

m}

Wcnonbayetcs Anst perynupoBkM CKOPOCTU 3afaHWU OMOPHOro curHamna c
KHOMOK WK KNEMM:

* Ecnn F00.11 — 2, gnana3oH HacTpoviku coctasnset 0,001-65,535 lNu/c.

* Ecnn F00.11 — 1, gnanasoH HacTpowiku coctasnsieT 0,01-655,35 Nu/c.

DyHKUMO-
HanbHbIA
KoA,

F06.15

F06.16

F06.17

F06.18

F06.19

F06.20

F06.21

F06.22

HasBanune
PyHKUMMU

Bapepxka
cpabartbiBaHus S1

Bapepxka
cpabartbiBaHusa S2

3agepxka
cpabarbiBaHus S3

HwxHuii npegen
aHanorosoro
Bxoaa Al1 (ans
curHana 4-20 mA
yctaHoBuTb 2.00)

OnopHbI curHan,
COOTBETCTBYIOLLMIA
HWXHeMyY npefeny
aHanoroBoro
Bxoga Al1

BepxHuii npegen
aHanorosoro
Bxoga Al1

OnopHbIf curHan,
COOTBETCTBYIOLLMI
BEPXHEMY
npegeny
aHarnorosoro
Bxoga Al1

Bpemsi
cunsTpaumm Al

[uana3oH HaCTPOWKHU

0,0 ~3600,0c
0,0 ~3600,0 ¢
0,0 ~3600,0c

0.00 B ~ (F06.20)

-100,0 ~ +100,0 %

(F06.18) ~ + 10,00 B

-100,0 ~ +100,0 %

0,00 ~10,00 ¢

3aBoga.
3Hau.

00c

0,0c

00c

0,00 B

0%

10,00 B

100 %

0,10c¢c

U3m.



[aHHble napameTpbl MWCMOMb3YKOTCA AN ONpPEeAeneHuss OTHOLUEHUS
MEXAY aHamnoroBbiM BXOAHbIM HaMpPsXKEHWEM U COOTBETCTBYHOLLUM OMOPHBLIM
CUrHasnom.

Korga aHanoroBbii BxOA SIBMSETCA TOKOBbIM, TOK 1 MA COOTBETCTBYeT
HanpshkeHuio 0,5 B. YBenuuste 3HadyeHve napameTtpa F06.22, 4To6bl CHU3UTL
ypoBeHb nomex. OpgHako yBenuyeHve BpeMeHun dunstpoBaHus Al samepnut
OTKIMK aHaroroBOro CurHama Ha M3MeHeHue. YCTaHOBMTe 3TOT napamerp,
ncxoas u3 hakTUYecknx yCrnoBun.

joo%h . . " ; 100%% .

B 0B|0mA) . A“=

: 7 DB (20 mA)
v rd

0B[OmA) | - -100%: PSRRI,

Puc 6.12. OmHoweHus1 Mexdy aHarno0208biM 8XO0HbIM HaNpsHKeHUeM u
coomeemcmeayowuM OMOPHbLIM CUSHATTOM.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uzm.
HanbHbIN koA PyHKLUN 3Hau.
F06.23 HwxHuit npegen 0,00 B ~ (F06.25) 0,00 B =
aHarnorosoro

Bxoaa Al2 (ansa
curHana 4-20 mA
ycTaHoBuTb 2.00)

F06.24 OnopHbIi curHan -100,0 ~ +100,0 % 0% u]
COOTBETCTBYHO-
LLMIA HDKHEMY
npegeny
aHanorosoro BXoAa
A2

F06.25 BepxHuin npegen (F06.23) ~+ 10,00 B 10,00 B =
aHanoroBoro Bxoaa
Al2

F06.26 OnopHblit curHan -100,0 ~ +100,0 % 100 % o
COOTBETCTBYOLLMUIA
BepXHeMy npeaeny
aHanoroBoro BXxoaa
Al2

F06.27 Bpewms 0,0 ~10,0c 0,10 ¢ o
unsTpaumm Al2

Cnoco6 HacTpoiikn napametpoB Al2 aHanmorM4yeH HacTporike napaMeTpoB
Al1.



®DyHKUMO-

HanbHbIN KOp,

F06.28

F06.29

F06.30

F06.31

F06.32

Cnoco6 HacTpovikn napametpoB Al3 aHanmorM4yeH HacTporke napaMmeTpoB

Al1.

DyHKUMO-
HanbHbIN KoA

F06.33

F06.34

F06.35

F06.36

HasBaHue
yHKUMM

HwxHuin npegen
aHaroroBoro
Bxoaa Al3 (ans
curHana 4-20 mA
ycTaHoBUTb -6.00)

OnopHbIN curHan
COOTBETCTBYHOLLMNIA
HUWXHEMY npeaeny
aHanoroBoro
Bxoga Al3

BepxHui npegen
aHanoroBoro
Bxoaa Al3

OnopHbIV curHan,
COOTBETCTBYHOLLMIA
BEPXHEMY
npepeny
aHarnoroeoro
Bxoaa Al3

Bpewmsi
dunerpauum Al3

HasBsaHue
yHKUMM

MuHnmanbHas
YyacroTa
MMMNYNbCHOrO
Bxona HDI

OnopHbIv curHan,
COOTBETCTBYIOLLMN
MUHUMarnbHON
yacrtoTe
MMMNYNbCHOrO
Bxona HDI

MakcumanbHas
yactoTa
MMMNYNbCHOrO
Bxoaa HDI

OnopHbIv curHan,
COOTBETCTBYHOLLMIA
MakKcumarnbHon

[nana3oH HaCTPOWKMU

-10,00 B ~ (F06.30)
(cbyHKUMSA OTCYTCTBYET B
LCI(S))

-100,0 ~ 100,0 %
(cbyHKUMS OTCYTCTBYET B
LCI(S))

(F06.28) ~ 10,00 B
(dbyHKUMs oTCyTCTBYET B
LCI(S))

-100,0 ~ 100,0%
(chyHKUMS OTCYTCTBYET B
LCI(S))

0,00 ~10,00¢c
(cbyHKUMSA OTCYTCTBYET B
LCI(S))

[nana3oH HacTPOWKU

0,00 K, ~ (F06.35)

-100,0 ~ 100,0 %
(byHKUMS OTCYTCTBYET B
LCI(S))

(F06.33) ~ 100,00 kI'y
(cbyHKUMSA OTCYTCTBYET B
LCI(S))

-100,0 ~ 100,0 %
(chyHKUMS OTCYTCTBYET B
LCI(S))

3aBoga. WU3m.
3Hau.
0,70B o
0 o
4,00B o
100 % o
0,170 ¢ o

3aBoga. Uzm.
3Hau.
0,00kly | o
0% o
50,00 o
Ky,
100 % u]



F06.37

yacTote
MMNYNbCHOMO
Bxoaa HDI

Bpewms
duneTpauumn
HDI

0,00 ~10,00 ¢ 0,10 ¢ =}
(dyHKUMS OTCYTCTBYET B
LCI(S))

[aHHble napameTpbl MCMOMNb3yOTCS ANA 3adaHusi B3aMMOCBA3W Mexay
curHanom Ha nmnynscHom Bxogde HDI u cooTBeTCTBYOLLEM ONOPHOM CUrHarne.
Mmnynbcbl MoryT nogasatbcs Tonbko Ha HDI. Cnoco6 HacTpoviku napaMeTpoB
HDI aHanoruuyeH HacTpoike napametpoB Al1. ®yHkumm otcyTtcTBytoT B LCI(S).

DyHKUMO-
HanbHbIN
koA

F06.38

HassaHue
pyHKUUU

BobiGop kpuson
ans Al

[inana3oH HacTPoOMnKku 3aBoa. U3m.
3Hau.
Pa3spsig eavHuu: BbIGop H.321 o

XapaktepucTuku ans Al
Pa3psig necatkos:

BbIGOp XxapakTtepuctuku ans Al2
Paspsia coteH: BblGop
Xxapaktepuctuku ans Al3

1: XapaktepucTtuka 1

(2 Toukn, cm. F06.18 ~ F06.21)
2: XapakTtepucTuka 2

(2 Touku, cm. F06.23 ~ F06.26)
3: Xapaktepuctuka 3

(2 Toukn, cm. F06.28 ~ F06.31)
4: XapakTtepucTuka 4

(4 Touku, cm. F06.40 ~ F06.47)
5: Xapaktepuctuka 5

(4 Toukn, cm. F06.48~F06.55)

Ona aHanorosbix Bxogos Al1, Al2 n AI3 MoxHO BblbpaTb O4HY K3 MATK
XapaKTepUCTUK. XapaKTepuctuku 1, 2 1 3 — 3710 NomaHble ¢ ABYMS1 OTpe3kamMu,
3afaHHble B rpynne F4. XapaktepucTtuka 4 n 5 npegcraBnsitoT coboi nomaHble
C YeTbIpbMsl OTPE3KaMU.

®DyHKUMO-
HanbHbIN
Kop,

F06.39

HassaHue
byHKUMM

Bei6op
HacTpoek
Bxoga Al npu
3HaYeHUn
HanpsxeHus
HUxXe
MWUHUManbHOTO

[nana3oH HaCTPOWKH 3aBoga. Uzm.
3Hau.
Pa3psa equnnu: Al1 Huxe H.000 o
HWKHero npegena yctaHOBNEHHOro
napameTpa

Paspsg gecatkos: Al2 Huxe
HWKHero npeaena yctaHOBNEHHOro
napameTpa

Pa3spsag coteH: Al3 Huxe HwkHero
npegena ycTaHOBMEHHOrO



napameTpa

0: cooTBeTCTBYET
MUHUManbHOW HacTponke
Bxofa

1:0,0%

3T0T napameTp ucnonb3yeTcs Ans ONpefeneHvusi COOTBETCTBYIOLLEN
HacTpOWKW, KOTAa aHanoroBoe BXOAHOE HanpshkeHne MeHblle MUHUManbHOro
3HayeHus Ha Al. Paspsig egnHuu, paspsg AecsTKOB W paspsif COTeH 3Toro
napameTpa COOTBETCTBEHHO paBeH HacTtpouvke ansa Al2, Al2 n Al3. Ecnn
3HayeHWe onpegeneHHoro paspsga pasHo 0, To, MNpu  ycnoBuw, Koraa
aHanoroBoe BXOAHOE HanpsikKeHWe MeHbLUe MUHUMArbHOTO  3HauYeHwus,
MCMonb3yeTcs COOTBETCTBYIOLIAsA HacTpomka Bxoga B napametpax F06.19,
F06.24, F06.29. Ecnn 3HayeHne onpegeneHHOro paspsiga pasHo 1, To, npu
YCNOBUW, KOrda aHanoroBoe BXOAHOE HampshkeHue MeHbLle MWUHUMaIbHOro
BXOAA, COOTBETCTBYIOLLEE 3HAYeHWe ITOro aHarnoroBoro BXoda COCTaBnseT
0,0%.

®DyHKLUMO- HasBaHue dyHKuMmn [nana3oH HaCTPOWKH 3aBoa. Uam.
HanbHbIN KOO 3Hau.
F06.40 3apaHne Touku 1 -10,00 B ~ (F06.42) 0,305 o
XapaKkTepucTukm 4
F06.41 OnopHbIi curHan, -100,0 ~ +100,0 % 0% o
COOTBETCTBYHOLLMIA
Touke 1

XapaKTepucTuku 4

F06.42 3agaHve To4ku 2 (F06.40) ~ (F06.44) 3,00B o
XapaKkTepucTukm 4

F06.43 OnopHbIi curHan, -100,0 ~ +100,0 % 30 % o
COOTBETCTBYHOLLMIA
TouKe 2

XapaKTepucTukn 4

F06.44 3agarve Toukn 3 (F06.42) ~ (F06.46) 6,00 B o
XapaKkTepucTukm 4

F06.45 OnopHbIN curHarn, -100,0 ~ +100,0 % 60 % u]
COOTBETCTBYHOLLMI
ouke 3
XapaKTepuUCTUKK

F06.46 3apaHue Toukm 4 (F06.44) - + 10,00B 10,00 B O
XapaKTepucTvikv 4

F06.47 OnopHbIi curHan, -100,0% ~ +100,0 % 100 % =
COOTBETCTBYHOLLMIA
ToukKe 4
XapaKTepucTuku 4



F06.48 BapaHwue Toukun 1 -10,00B ~ (F06.50) -10,00B | ©
XapaKkTepucTukm 5
F06.49 OnopHbIN curHan, -100,0 ~ +100,0 % -100 % o
COOTBETCTBYHOLLMN
Touke 1
XapaKkTepucTukm 5
F06.50 3apaHue Touku 2 (F06.48) ~ (F06.52) -3,00B o
XapaKkTepucTukm 5
F06.51 OnopHbilii curHan, -100,0 ~ +100,0 % -30 % o
COOTBETCTBYIOLLNIA
TOuKe 2
XapaKkTepUcTukm 5
F06.52 3apaHue To4ku 3 (F06.50) ~ (F06.54) 3,00B o
XapaKTepucTuku 5
F06.53 OnopHbIN curHan, -100,0 ~ +100,0 % 30 % o
COOTBETCTBYIOLUMIN
TouKe 3
XapakTepucTuku 5
F06.54 3apaHue Touku 4 (F06.52) ~+ 10,00 B 10,00 B o
XapaKkTepucTuki 5
F06.55 OnopHbIf curHan, -100,0 ~ +100,0 % 100 % o
COOTBETCTBYIOLLNIA
TouKe 4
XapaKkTepucTuku 5
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Xapaktepuctuku 4 n 5 no3BonsioT BeiCTpaneaTb bonee rmbkue HacTPOMKM.

DyHKUMO- HasBaHue [inana3oH HacTPoMnKku 3aBoga. Uzm.
HanbHbIA KOA pyHKUUU 3Hau.

F06.64 3HaueHune Toukn -100,0 ~ +100,0 % 0% =
cka4ykoobpasHoro
nepexopa
xapaktepucTukm Al1

F06.65 Hactpoiika 0,0 ~100,0 % 0,5 % =
[AvanasoHa TouKu
cka4ykoobpasHoro
nepexoga
xapakrtepuctuku Al1
F06.66 HacTtpoika -100,0 ~ 100,0 % 0% o
AnanasoHa TouKu
ckaykoobpasHoro
nepexoga
xapaktepuctuku Al1
F06.67 Hactpoiika 0,0 ~100,0 % 0,5 % u]
[AvanasoHa TOuKu
cka4ykoobpasHoro
nepexoga
xapaktepucTukm Al2
F06.68 3HayeHue Toukn -100,0 ~ 100,0 % 0% m]
cka4koobpasHoro (byHKUMA OTCYTCTBYET B
nepexoga LCI(S))
xapaktepucTukm Al3

F06.69 Hactporka 0,0 ~100,0 % 0,5% u]
[vanasoHa TO4Ku
ckaykoobpasHoro
nepexoga
xapaktepucTtukm Al1

Bce ananorosble Bxogbl Al1 ~ Al3 aTtoin cepumn MMeloT OYHKUMIO 3agaHns
3Ha4yeHMsl ckadykoobpasHoro nepexopa. PaboTy gyHKUMKM ckaykoobpa3Horo
nepexoja MOXHO pacCMOTPEeTb Ha CrefylolweM NpuMepe: Ha aHanoroBoM
Bxoge Al1 npucyTcTByloT konebaHus HanpsbkeHust B guanasoHe 4,90 B ~
5,10 B. Ans ctabunusauum HanpsikeHus TpebyeTcst ycTaHOBUTL B napameTpe
F06.64 3HaveHve 50% v amnnuTtyay B napametpe F06.65 Ha 1 %. [Mocne aToro
BCe konebaHusl HanpshkeHWsl B ykazaHHOM AunanasoHe byayT ycTaHaBnuBaTbCs
Ha 3HayeHue 50,0%.

Mpynna FO7: ®yHKLUMKN BbIXOAHBLIX KINEMM

B 6asoBow komnnektauum cepusi LCl umeet 3 kneMMbl aHanNoroBoro Bbixoda
(AO), 1 BbIXOA C OTKPbITHIM KOSIIEKTOPOM, 2 BbIXOAHbIX pene.



®DyHKUMO- HasBaHue [lnana3oH HacTPOMNKU 3aBoga. Uzm.
HanbHbIA KoA cyHKUMN 3Hau.

F07.00 DOyHKUMA knemmbl | 0: uMnynbCHbIN Bbixod (HDOP) 0 o
HDO (dhyHkums 1: umdpoBoi BbIXoa C
OTCyTCTBYET B OTKPbITbIM KOMNEKTOPOM
LCI(S)) (HDOR)

F07.01 ®dyHkums HDO 0~40 0 o
B pexume
MMMYNbCHOrO
Bbixoga HDOP
(cbyHrums
OTCYTCTBYET B
LCI(S))

F07.02 Bbi6op hyHKumM 0~40 3 u]
penenHoro
Bbixoga T
(pyHKums
OTCyTCTBYET B
LCI(S))

F07.03 Bbi6op dyHKLmMK 0~40 0 o
penenHoro
Bbixoga R

F07.04 BbiGop dyHKLuM 0~40 1 o
Bbixoga M01

(cbyHkums
OTCyTCTBYET B
LCI(S))

YKasaHHble napameTpbl NCNonb3yrTCcAa OndA Bbl60pa beHKLl,VIVI BbIXOOHbIX
KrnemMm.

Tabnuua 6.6. OnucaHue 1 HasHaYeHue PyHKLMNA.

3HauveHune DYHKUMA OnucaHue U HasHavYeHue
0 HeT dpyHkumm Y KnemMmbl HeT yHKLun
1 HoctmkeHne Cwm. onucaHue k F09.24.
MakcuManbHomn
YacToTbl
2 LoctmxkeHne Cm. onucaHue k F09.20 u F09.21.
nonb30BaTenbLCKON

Yactotbl FDT1

3 Asapus Knemma nepexoput B coctosiHue «BKIT» npu octaHoBke
MY no npuymHe oTkasa.

4 Mpepynpexaexue MY onpepensieT, NnpeBbILaET N1 Harpyska
0 neperpy3ske ANeKTpoABUraTens nopor npeaynpexaeHns



1"

anekTpoasuratens

MpenynpexaeHue o
neperpyake M4

Pa6ota Ha Hynesomn
CKOpOCTH (HeT
BbIXOAHOrO CUrHana
B COCTOSIHUW
oCTaHoBa)

Pabota Ha HyneBon
cKopocTy (ecTb
BbIXOAHOW curHan

B COCTOSIHUM
ocTaHoBa)

HocTtwkeHne
BEepXHen
npeaensHon
YyacToTbl

Hoctwkenune
HUKHe
npegensHomn
YacToTbl (HeT
BbIXOAHOrO curHana
npv ocTaHoBe)

HoctmxkeHne
YCTaHOBMNEHHOTO
3HaYyeHne CHETUMKa

HocTurHyTo
3HayeHue Havana
oTcyerta Ans
cyétumka

LocTmxeHne AnuHbl

Livkn MK
3aBeplUeH

Hocturiyto
cymMmapHoe Bpems
B COCTOSIHWN
pabotbl

neperpyske, npexae 4em BbIMONHATb (PYHKLWIO
3awmThbl. Knemma nepexogut B coctosiHue «BKIT» npu
npeBbILLIEHNN nopora npeaynpexaexus. Mapamertpsl
neperpyaku anekTpoaBUraTensi CM. B ONmcaHumn K
F05.09 no F05.11.

Knemma nepexogut B coctosiHne «BKIT» 3a 10 cekyHa,
[0 BKMIOYEHWS 3aLMTbI MO Neperpyske

Knemma nepexoaut B coctosHue «BKIl», ecnn MY
paboTaeT Ha HyneBoW BbiIxogHoM YacTtoTe. Knemma
nepexogut B coctosiHne «BblKI1» npu octaHose M4.

Knemma nepexogut B coctosiHne «BKI», kak ecnv MY
paboTaeT Ha HyneBoii BbIXOAHOM 4acToTe, Tak U npu
OCTaHoBe.

Knemma nepexoaut B pexxum «BKI» npu goctmwxkeHnmn
BepxHen npefensHon
4acToThl.

Knemma nepexogut B coctosiHme «BKJT» npu
[OCTUXEHUW HUXHETO Npeaena 4acToThl.
Knemma nepexoguTt B coctosiHue «BbIKI» npu
ocraHose M4.

Ecnu 3HauyeHvie OCTUTaeT BEMNUYMHBI, YCTaHOBIEHHOM B
F11.08, knemma nepexoamnTt B coctosiHue «BKJIT».

Ecnu 3HaveHne focTuraet BennymHbl, yCTaHOBIIEHHOW B
F11.09, knemma nepexoamnTt B coctosiHue «BKJT».

Knemma nepexogut B coctosiHue «BKIl», korga
3aperncTpupoBaHHoe hakTUHeckoe 3Ha4YeHVe AnuHbI
npeBblLLAeT 3Ha4YeHne, yctaHoBneHHoe B F11.05.

Korga MNJIK 3aBepLuaeTt oavH LMk, knemma BblaaeT
VMMYNbCHBIN CUrHan AnutenbHocTbo 250 mc.

Knemma nepexoaut B coctosiHue «BKI», korga
cymmapHoe Bpems paboTbl M4 npesbiluaeT 3HaveHue,
ycTaHoBneHHoe B F09.16.



20

24

25

26

27

28

29

30

LoctmxkeHne
BepxHen
npeaenbHon
NN HWKHEN
npenensHon
YacToTbl

JocTturyT npeaen
KpyTsiLLEro
MOMeHTa

OocTuryT npegen
KpyTALLErO
MOMEHTa

CocTosiHne
rOTOBHOCTY

Pa6ota M4

Al1> Al2

Huskoe
HanpshxeHue

LoctmxkeHne
CyMMapHoro
BpPEMeHU BO
BKIMOYEHHOM
COCTOSIHUM

HoctmkeHne
nonb3oBaTenb-
CKOWi 4acToThI
FDT2

LoctmkeHve
YyacToThbl 1

LoctmkeHne
YacTtoTbl 2

LoctmkeHne
Toka 1

HocTtwkeHne
ToKa 2

LoctmkeHne
3aaaHHoOro
BpPEMeHU

Knemma nepexogut B coctosiHne «BKJI», ecnn
BbIXxogHas yactota MY gocTuraet BepxHero unm
HWXHero npeaena.

Knemma nepexogut B coctosiHne «BKI»,
€Cnv B peXMME ynpaBneHusi CKOPOCTbIO BbIXOZHON
MOMEHT JoCTUraeT npeaena KpyTALWero MoMeHTa.

Knemma nepexogut B coctosiHue «BKJT»,
eCcnv B peXxunme ynpasreHns CKOPOCTbIO BbIXOAHOW
MOMEHT JOCTUraeT npegena KpyTsLero MoMeHTa.

Knemma nepexonut B coctosiHue «BKJI», ecnu Ha MY
NnoaaHo NUTaHue U He 0BGHaPYXXEHO HEUCTIPABHOCTEN.

Knemma nepexoput B coctosiHum «BKJI», korga MY B
coctosiHin «PABOTA».

Korga curHan Ha aHanorosom Bxoge Al1 Gonble,

yeM Ha aHanoroesom Bxoge Al2, knemma nepexoaut B
cocTosiHne «BKI».

Knemma nepexoaut B coctosiHue «BKJI», ecnu Ha Bxof
MY nogaHo NOHWXEHHOE HanpshXeHwe.

Ecnu cymmapHoe Bpemsi BkntodeHus MY (F08.13)
npeBbIlLAeT 3Ha4YeHue, yctaHosneHHoe B F09.15,
KreMma nepexoamT B coctosiHne «BKJIT».

Cwm. onucaHue K F09.22 u F09.23.

Cwm. onucaHue Kk F09.31 u F09.32.

Cwm. onucaHue Kk F09.33 u F09.34.

Cwm. onucaHue K F09.39 u F09.40.

Cwm. onucaHue K F09.41 u F09.42.

Ecnu dyHkumsa Bpemenu (F09.43) aktuBHa, knemma
nepexoaut B pexum «BKJ1» nocne Toro, kak TekyLiee
Bpemsi paboTbl MY gocTuraet ycTaHOBNEHHOMO
BpPEMEHMU.



31

32

33

34

35

36

37

38

39

40

DyHKUMO-
HanbHbIA KOA

F07.06

HoctmkeHne
npeaena ypoBHs
curHana Al1

MapeHvie Harpy3ku
o0

Pesepc

XonocTown xon

HoctmkeHne
3afaHHoM
Temnepartypbl
CUMNOBOrO MOAYNS

MpeBbilweHve
npegenos
BbIXOJHOTO TOKa

[octuxeHne
HUDKHel npeaensbHon
4acToThl (BbIXOOHOM
CUrHan B COCTOSIHUN
ocTaHoBa)

CurHan
npenynpexneHus
(nponomkeHne
paboTbl)

MpenynpexaeHue
0 neperpese
ANEeKTpo-
asuratens

OocTturHyto
Tekylee BpemMsi
paboTbl

HasBaHnue
PyHKUMU

BbiGop Tvna
TIOTWKN Ans
BbIXOAHbIX
Knemm

Ecnu curHan Ha aHanorosom Bxoge Al1 Gonblue
3Ha4eHnsa F09.47 (BepxHuil npeaen BXOAHOMO
HanpsbkeHust Al1) unu Huxe 3Havenns F09.46
(HWXHWI Npefen BxoaHOro HanpsbkeHus Al1), knemma
nepexoauT B cocTosiHne «BKIT».

Knemma nepexoaut B coctosiHue «BKIT» npu nageHun
Harpysku go 0.

Knemma nepexoaut B coctosiHue «BKI», ecnn MY
paboTaeT B 06paTHOM HanpaeneHuu.

Cm. onncanve k F09.22 n F09.23.

Ecnu Temnepartypa paguatopa mopyns M4 (F08.08)
[AocTUraeT 3aaHHOro NOPOroBOro 3HaYeHUs
TemnepaTypbl B napametpe (F09.48), knemma
nepexoauT B cocTosiHne «BKJT».

Cm. onncanve k F09.37 n F09.38.

Knemma nepexoauT B cocTosiHum «BKIT» npu
[OCTWXEHUM HWKHErO Npefena JyacToTtel. Knemma
ocTaétcsi B coctosiHum «BKI» npu octaHose MY.

Ecnu B MY BO3HMKaeT HeMcnpaBHOCTb U
BbINOMHSETCS NPOAOIHKeHne paboTbl, knemMma B
cocTosiHum «BKI».

Ecnu TemnepaTtypa anekTpoasuratens
[ocTuraeT Temneparypbl, yCTaHOBIIEHHON B
F05.59 (nopor npegynpexaeHusi o neperpese
arnekTpoABuraTenst), knemma nepexoauT B
coctosHne «BKIl».

Ecnu Tekyluee Bpems pabotbl MY npesbiwaet
3HayeHue F09.54, knemma nepexoaut B
cocTosiHme «BKI».

[urana3oH HaCTPOWKHU 3aBoga. Uzm.
3Hau.
0: nonoxuTtensHas noruka 0000 o

1: oTpuuaTtensHas noruka
Paspspg eanniuy: HDO
Paspsapn necatkos: pene T
Pa3psig coTeH: pene R
Pa3spsig teicay: MO1



Wcnonb3ayetca ans ycraHosku norukn knemm HDO, pene T, pene R, MO1.

+0: nonoxwuTenbHasa norvka

CurHan Ha BbIXOAHOM TepMMHane nosBnseTcs npu noakntoyeHnn k COM n
ncyesaet npu oTkodeHun ot COM.

+1: oTpuuatenbHas noruka

CurHan Ha BbIXOQHOM TepMuHane ucyesaet npuv noaknoyeHnn k COM n
nosiBnsieTcs npu otknoveHun ot COM.

®DyHKUMO- HasBsaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIN KoA hyHKUUM 3Hau.
F07.07 Bpewms 3apepxkun 0,0 ~3600,0 ¢ 0,0c u]
cpabatbiBaHus (dbyHKUMA OTCYTCTBYET B
HDO LCI(S))
F07.08 Bpewms 3agepxkun 0,0 ~3600,0 ¢ 0,0c u]
cpabatbiBatua T (dbyHKUMSA OTCYTCTBYET B
LCI(S))
F07.09 Bpewms 3agepxkun 0,0 ~3600,0 ¢ 0,0c m]
cpabatbiBaHua R
F07.10 Bpewms 3agepxku 0,0 ~3600,0 c 0,0c o
cpabatbiBaHns MO1 | (cbyHKUMS OTCyTCTBYET B
LCI(S))

OTM napameTpbl UCMONb3YHTCA AN YCTAHOBKUM BPEMEHU 3a[epKKu
BbIxogHbIX knemm HDO, pene T, pene R, MO1 0T M3MeHeHUs COCTOSIHUA A0
dakTuyeckoro cpabatbiBaHNA KNEMMBbI.

DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBoga. Uzm.
HanbHbIN KOA OyHKUUU 3Hau.

F07.12 BbiGop ¢yHkuum 0~15 0 o
Bbixoga HDOP

F07.13 BbiGop ¢pyHKLMM 0~15 0 o
Bbixoga A01

F07.14 Bbi6op yHKLMM 0~15 1 o
Bbixoga A02
(cbyHKUMS
OTCyTCTBYET B
LCI(S))

YacToTa BbIXoAHbIX MMNynbcoB knemmbl HDOP n3meHsieTcs B gnanasoHe
ot 0,01 kl'y 4O 3HaYeHUss MakcuMarnbHOW YacToThbl BbiIXogHoro curHana HDO
(F07.22).

3HauyeHne napametpa F07.22 Haxogutca B auanasoHe ot 0,01 kly go
100,00 kI u. BeixogHon curHan gmnanasoHa AO1 n AO2 coctaensiet 0-10 B unu
0-20 MA.



Tabnuua 6.7. 3aBMUCMMOCTb Mexay [AvanasoHamu WMMYNbCHOTO W aHAroroBOro BbIXOAOB U
COOTBETCTBYIOLLMMMN 3HAYESHUAMMN (DYHKLNIA

3HayeHue

0

1

1
12

DyHKUMO-
HanbHbIN KOp,

F07.15

F07.16

F07.17

DyHKUUA
OnopHas YacTtoTta
Paboyas yactota

BbixogHom Tok

BbixogHoe HanpshkeHune

BbixogHas ckopocTb

BbIxogHOM KpyTALLMIA
MOMEHT

BbIXO,ElHaﬂ MOLLHOCTb

MMnynbcHbI BXOA,
Al1

Al2

Al3

3HayeHune anvHbl

3HaueHne cuétumka

CurHan no ceteBomy
npotokony

100% BbIXOAHOrO TOKa

cooTBercTByeT 1000,0A

100% BbIXOAHOTO
HanpskeHust

cootBetcTByeT 1000,0 B

OnucaHue u HasHayeHue
Ot 0 10 MaKCMManbHOW BbIXOAHOW YacToTbl

Ot 0 10 MaKCMManbHOW BbIXOAHOW YacToTbl

Ot 0 oo ABYKPaTHOrO HOMWHAMNLHOMO
ToKa ABuratens

Ot 0 go 1,2 BENUYMHBI HOMUHANBHOIO
Hanpsbxenus MY

OT 0 4O MaKCUMMarnbHOW CKOPOCTH
BpaLLEeHUs

Ot 0 fo ABYKPATHOrO HOMMHAILHOTO
MOMeHTa ABuraTens

Ot 0 oo ABYKpaTHON HOMUHaNbHON
MOLLHOCTU ABuUraTens

0,01 ~ 100,00 kI'y

0~10B
0 ~10B (nnu 0~20 mMA)
0~10B

o1 0 4o MaKkcuManbHOW 3afaHHON ANUHBI
o1 0 80 MaKcUMarsbHOro 3Ha4YeHus!
CYETUMKaA

0,0 % ~ 100,0 %

0,0 ~0A

0,0 ~1000,0 B

HaszBaHue [nana3oH HaCTPOWKHU 3aBog. Uzm.
OyHKUMM 3Hau.
KoadhcpuumeHT -100,0 ~100,0 % 0% m]
cmeteHns AO01
Ycunexuve -10,00 ~ + 10,00 1,00 u}
curHana A01
Koadcpuument -100,0 ~100,0 % 0% m]
cmeleHns A02 (dbyHKUMs oTCyTCTBYET B

LCI(S))



F07.18 Yeunerue -10,00 ~ + 10,00 1,00 u]
curHana A02 (cbyHkums otcyTeTeyeT B LCI(S))

MapameTpbl MCNONb3yHOTCA ANS KOppekuun apenda Hyns aHaroroBblX
BbIxo#oB. Ecrin «b» — cmeweHne Hynsa, «k» — ycuneHue, «Y» — curHan
nocne Koppekuun, a «X» — curHan Ao Koppekunm, To hakTUYeckunii BbIXOAHOWM
curHan: Y = kX + b.

KoacpdpmumeHT cmeluenns Hynst 100% ana AO1 n AO2 cooteetcTyeT 10
B (unn 20 mA). Hanpumep, ecnv yHKUMS aHanorosoro Bbixoga — paboyas
4yacToTa, U OXMOAeTcsi, YTO BbIXOAHOMW curHan 6yaet 8 B npu vactote 0 'y, a
3 B npu makcumarnbHOW YacToTe, TO KO3(MULMEHT YCUNEHUSt [OIMKEH ObiTb
ycTaHoBneH Ha -0,50, a cmelleHune Hyns yctaHaenmaeTtcs Ha 80 %.

DyHKUMO- HasBaHue [Mana3oH HaCTPOMKK 3aBog. U3m.
HanbHbIN KOA byHKUUM 3Hau.
F07.19 Ycunenve 0~10,00 0 o
curHana AO1
F07.20 Bpewms 0~10,00 0 o
duneTpoBaHUA (cpyHkums otcyTtcTeyeT B LCI(S))
A02
F07.21 Bpewmsi 0~10,00 0 o
unsTpoBaHua (dbyHkuma otcyTetayeT B LCI(S))
HDO
Bpewmsi BbixogHoro dunstpa AO — onpegeneHne 4YyBCTBUTENbHOCTU

aHanoroBoro BbiXoAda. anI KornebaHusix Ha aHaroroBOM BbIXOAE MOXET
BO3HUKATb HEeKOppeKTHas TpaHCcnAumaA CurHana. ﬂ,ﬂﬂ YMEHbLUEeHUA
KonebaHu aToT napameTp MoOXeT ObITb 3HAYMTENBHO yBENn4yeH, HO Npu 3TOM
YyBCTBUTENbHOCTb aHArnoroBoro Bbixoga CHMXaeTcA.

DyHKUMO- HassaHue [nana3oH HacTPOWKK 3aBoa. WUam.
HanbHbIA KoA pyHKUUM 3Hau.
F07.22 BepxHui 0,01 ~ 100,00 kT'y 50,00 o
npepgen BbICOKO- | (pyHKLMS OTCYTCTBYET B Ky
4acToTHOrO LCI(S))
MNMNYTbCHOMO
Bbixoga HDO

OT1oT KoOpg, d)yHKLlVII/I ncnonb3yetca ansa Bbl60pa MaKCUMarbHOW 4acTOTbl
BbIXOOHOINo wuMNynbCa, Koraa Kremma HDO ncnonb3yeTcaA B KadecTeBe
BbICOKOYACTOTHOIo MMNyrnbCHOro BbiXxoAa.



Fpynna F08: ¢pyHKUMM NnaHenu ynpaBneHUs 1 MOHUTOPUHra

®DyHKUMO-
HanbHbIV KOA

F08.00

Ha3BaHue
PyHKLMU

Maponb
nonb3oBaTens

COCTOSAHUA
[inana3oH HacTPOMNKU 3aBog. Usm.
3Hau.
00000: naponbHas 3awumTta 00000 o
HeakTUBHa

00001 ~ 65535

Mpwv BBeAeHMN Noboro 3HaveHus, otnnyHoro ot «00000» GyaeT ycTaHoBREH
nonb30BaTENbCKAN Maporb.
kHorky «BBO[». Maponb Takke OyAeT COXpaHeH, ecrnv He MNpOWUCXOAUT
HaXaTui B Te4eHne 1 MUHYTHI.

DyHKUMO-
HanbHbINA koA

F08.02

F08.03

HasBanue
PyHKUMMU

Knonka CTOIMN/
CBPOC

OTtob6paxaemble
napameTpbl
MOHWUTOPWHra

B pexume
paboTbl
(ocHOBHbIE)

ﬂ,ﬂﬂ COXpaHeHua naponsa HeobXoaMMO HaxaTb

[unana3oH HaCTPOWKU 3aBop. Uam.
3Hau.
0: akTBHa TONbLKO Npu nogave 1 o
KOMaHA nycka/octaHoBa € naHenu
ynpaeneHusi

1: akTMBHa NpM NIOBGOM UCTOUHMKE
KOMaH[, nycka/octaHoBa

0000 ~ FFFF h.008F
But 00: paboyast yactota 1 ('u)
But 01: onopHas yactota ('u)
But 02: BbIXOAHOW TOK (A)

But 03: BbIxOOQHOE HanpsikeHve
(®)

But 04: oTobpaxeHne ckopocTtu
Harpysku

But 05: BbIXOAHas MOLLYHOCTL (KBT)
But 06: BbIXOQHOW MOMEHT (%)
But 07: HanpsixkeHne 3BeHa
nocTosiHHOro Toka (B)

But 08: onopHebin curHan MNAO-
ynpaeneHusi

But 09: obpaTHas ceasb M-
ynpasneHus

BuTt 10: cocTosiHME BXOAHBIX
Knemm

BuT 11: cocTosiHME BbIXOAHbLIX
Knemm

BuT 12: HanpsixeHue Ha Al1 (B)
But 13: HanpsxkeHue Ha Al2 (B)
But 14: HanpsbkeHne Ha Al3 (B)
But 15: Tekyuiee 3HaveHne
CYETYMKa



Ecnn napameTp gomkeH otobpaxaTtbcs Bo Bpemsl paboTbl, TO Heobxoanumo
YyCTaHOBWUTbL COOTBETCTBYIOLME GUTbl B 1 1 yctaHoBUTL B napametpe F08.03
LUeCTHaALATEPUYHDBIN KBMBANEHT NMOMYy4YMBLLErOCS ABOMYHOIO Yncna.

Hanpumep, npu 3HaveHun no ymonyanumio h.008F (B ABomyHOW cucteme
0000 0000 1000 1111), T.e. oTOBpaxatoTca paboyas yactota (I'u), onopHas
yactoTa (I'u), BeixogHon Tok (A) 1 BbixogHOe HanpsbkeHue (B), HanpskeHve
3BEHa MOCTOSIHHOTO Toka (B).

Pabouvasi yactota (I'u)

OnopHas vacToTa (I'u)
BbixozHow Tok (A)

BbixoaHoe HanpsixeHve (B)
OTobpaxeHne CKOPOCTU Harpyaku
BbixoaHas moLyHocTb (KBT)
BbixofHo MOMEHT (%)
Hanpspkenue Ha 3MT (B)

OnopHbivi curkan MUA-ynpaenexus

3H-e curHana obpatHoit cesian MUO-ynp-s
CocTosiH1E BXOAHBIX KITeMM

COCTOSIHUE BbIXOAHBIX KNEMM
HanpsixeHue Ha Al1 (B)

Hanpsixenve Ha Al2 (B)

HanpsixeHue Ha Al3 (B)

3HaueHue cuétunka

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA OyHKUMM 3Hau.
F08.04 Otobpaxaemble | 0000 ~ FFFF h.0000
napameTpbl But 0: 3HaveHne anuHbI
MOHUTOPWHra B But 01: ctynenb MK
pexvime paboTbl But 02: yacTota
(aon-Hele) BbICOKOYACTOTHOIO MMMYNbCHOMO

Bxoaa (ky)

But 03: paboyas yacrtora 2 (I'u)
But 04: ocTaBLleecs Bpems
paboTbl

But 05: HanpspkeHue Ha Al1 no
Koppekumu (B)

But 06: HanpsbkeHue Ha Al2 no
Koppekuuu (B)

But 07: HanpshkeHue Ha Al3 no
Koppekuun (B)



But 08: nuHenHas ckopocTb
But 09: Tekyliee Bpems
BKIIOYEHNS NUTAHWS (4)

BuTt 10: TekyLiee Bpemsi paGoThbl
(MUH)

But 11: yacTtota
BbICOKOYACTOTHOTO MMIMYIbCHOTO
Bxoga (kl'y)

But 12: ycTaBka ¢ npoTokona
ceasn ModBUS RTU

BuTt 13: 3HayeHune curHana
obpaTHol CBA3M aHKoAepa
(ckopocTb (1))

14: YyacToTa UCTOYHMKA YaCTOTbI
A

(Tw)

15: YyacToTa UCTOYHMKA YaCTOTbl
B (ru)

3HayeHune AnuHbI

CoctosiHue MK

3HayeHWe BbICOKOHACTOTHOro BxoAa (KIL)
Pa6oyas yacTota 2 (')

OcrTaBLueecs BpeMs paboTbl
Hanpsikenne Ha Al1 go koppekuum (B)
Hanpsixenne Ha Al2 o koppekuum (B)
HanpsxeHue Ha Al3 1o koppekuum (B)

JInHeiiHas ckopocTb

Tekylliee BpeMs BO BKITOYEHHOM COCTOSIHUM
TekyLiee Bpems paboTbl (MUH)

YactoTa HacTponku MMnynbco. (kKM
3HavyeHue curHana no ceTeBomy nNpoToKony
3HaueHue curHana obpaTHoi CBA3N aHKkoaepa
OtobpaxeHue curHana yactotbl A (My) (Mu)
OTobpaxeHue curHana yactotsl B ('y)

Ecnu B cocTosiHMM paboTbl HeobxoaMMo oTobpasuTb NnapameTp, yCTaHOBUTE
COOTBETCTBYIOLWMA pa3psg Ha 1 u yctaHoBuTe B napametpe F08.04
LecTHaALaTepUYHbIA 9KBMBANEHT 3TOr0 ABOMYHOIO YMcna.

3HauveHune no ymonyanuto h.0000 3HauuT, YTO AOMOMHUTENBbHbIE NAapamMeTpbI
He oToBpaxarTcs No YyMOM4aHuio).



Mapametpbl F08.03 1 F08.04 ncnonb3yloTca ANs yCTAHOBKM 3HAYEHWUW,
KoTopble oTOGpaxatoTcs, korga MY B cocTtosiHuM paboTtbl. Bcero MoxHO
NpOCMOTpPeTb A0 32 napameTpoB paboyero COCTOAHUS.

®DYHKUMOHANbHbIN HasBaHue [unana3oH HaCTPOWKH 3aBog. U3sm.
Kopg OyHKUMM 3Hau.
F08.05 OTto6paxaemble | 0000 ~ FFFF H.0063 | o
napametpbl But 00: onopHas yactoTta
MOHUTOPUHra (M)
B pexume But 01: HanpsixeHne
ocTaHoBa 3BEeHa NOCTOSIHHOTO TOKa
(B)

But 02: coctosiHne
BXOHbIX KNEMM

But 03: cocTtosiHne
BbIXOAHbIX KEMM

But 04: onopHoe
3HaveHve NMNIO-
ynpaBneHus

But 05: HanpsxeHue Ha
Al1 (B)

But 06: HanpsixkeHue Ha
Al2 (B)

But 07: HanpsxeHne Ha
Al3 (B)

But 08: Tekywee
3HayeHne cHéTunka
But 09: Tekyliee
3HayeHne OMuHbI

But 10: cTyneHb MK
But 11: nuHenHas
CKOPOCTb

But 12: yactota
BbICOKOYaCTOTHOIO
mmnynbcHoro Bxoda (ku)

OnopHasi yacToTa (')

Hanpsixenne Ha 3T (B)

CocCTosiHME BXOOHBIX KNeMM
CoCTOsiHNE BLIXOAHLIX KNEeMM
OnopHoe 3HayeHve MNNO-ynpaBnexus
Hanpsixenne Al1 (B)

Hanpsxenue Al2 (B)

Hanpsxenue Al3 (B)



3HaueHue cuéTunka

3HayeHue AnuHbI

CoctosiHue MK

JInHenHas ckopocTb
Hactpoiika umnynbcHoro Bxoaa
B3apesepBrpoBaHO
BapesepBupoBaHo
B3ape3sepBrpoBaHO

Ecnn B coctosHMM ocTaHoBa Heobxogumo OToOpasuTb napameTp,
yCTaHOBWUTE COOTBETCTBYOLNIA pa3psaa Ha 1 n yctaHoBuTe B napameTtpe F08.05
LecTHaALaTepUYHbIN 3KBUBANEHT 3TOr0 ABOUYHOTO YMCna.

3HayeHve no ymonuaHuto H.0063 (B gsowyHon cucteme 0000 0000
0110 0011), T e oTobpaxaeTca onopHas 4YacTtota(l'u), HanpskeHue 3BeHa
NnocTosiHHOrO Toka (B), HanpsbkeHne Ha Al1 (B), HanpsbkeHue Ha Al2 (B).

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Usm.
HanbHBLIN KOA dyHKUMM 3Hau.
F08.06 KoadduumeHnt 0,0001 ~ 6,5000 1,0000 o
oTobpaxeHust
CKOpOCTU
anekTpoasuratens

OTOT napameTp MCnomnb3yeTcs Ans PeryiMpoBKM COOTHOLLEHUSI MexXay
BbIxogHow yactoton MY F08.12 n otobpaxkeHnem CKOPOCTM Harpysku.

®DyHKUMO- HasBaHnue [nana3oH HacTPOMKMU 3aBog. Usm.
HanbHbIN KO pyHKUUU 3Hau.

F08.07 Tekywas 0,0 ~100,0 °C - .
Temnepatypa
BbINPAMUTENLHOTO
mocTa

F08.08 Tekywas 0,0 ~100,0 °C - °
Temnepatypa
CMNoBOro Moadyns

F08.09 Bepcusa - - .
nporpaMmmHoro
obecneyenust

F08.10 CymmapHoe Bpemsi 0~655354 - .

paboTbl



F08.11 CepuiHbI HoMep - - .
nsgenus

MapameTtpbl F08.07 ~ F08.11 ncnonb3ytoTcs TOMNbKO A MOHUTOPWHIA.

DyHKUMO- HasBaHnue dyHkumnm [unana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIN KOA 3Hau.
F08.12 Konunuectso 0: 0 paspsgos 1 o
pa3psigoB nocne 1: 1 pa3psig
3anaTon ans 2: 2 pa3psiga
oTobpaxeHus 3: 3 paspsapa
cKopocTH
anekTpoasuratens

F08.12 ucnonb3yeTcs Ans yCTaHOBKM KONMMYECTBA 3HAKOB A1 oToObpaKeHns
CKOPOCTU Harpy3sku. Huxe npuBogutcs npumep, 06bACHAOLWNIA, Kak paccuntaTb
KO3(phULMEHT ANSA KOPPEKTHOIO OTOBPAXKEHNSI CKOPOCTU BpaLLEHWS:

npegnonoxvmM, u4to FO08.06 (koadpdmumeHT oTOBpaxkeHnss CKOpOCTU
BpalleHusi) paseH 2.000, a F08.12 paseH 2 (2 paspsina). Korga pabouas
vyactota MY coctaenser 40,00 'y, ckopocTb Harpysku coctaBnsieT 40,00 x
2,000 = 80,00 (oTobpaxeHue ¢ AByMsi pa3psigamu nocne 3ansiton).

®DyHKLMO- HasBaHnue [lnana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA KoA PyHKUMU 3Hau.
F08.13 CymmapHoe Bpemsi 0~655354 - .

BKMNKOYEHNA NMUTAHUA

Ecnu Bpems gocturaeT yctaHOBNEHHOro 3HaveHus B napametpe F09.16, To
BbIXOoAHas Knemma ¢ dyHkumen 24 nepexogut B coctosiHne «BKI».

®DyHKLMO- HasBaHue dyHkummn [nana3oH HaCTPOWKH 3aBog. Usm.
HanbHbIN KO 3Hau.
F08.14 ObLee - - .
aHepronoTpebneHue

Mcnonb3yetcst anst otobpaxeHuss cyMMapHOro aHepronotpebnexus MY go
TEKyLLEero MOMeHTa.



Mpynna F09: pacwmpeHHblie hyHKUnM

®DyHKUMO- HasBaHue JMana3oH HaCTPOMKK 3aBog. Usm.
HanbHbIN KO4 byHKUUM 3Hau.
F09.00 Bpewms pasroHa 2 0,0 ~6500,0 ¢ 3aBucut | O
ot
mogenu
F09.01 Bpewms 0,0 ~6500,0 ¢ o
3amenneHus 2
F09.02 Bpewms pasroHa 3 0,0 ~6500,0 ¢ o
F09.03 Bpemsa 0,0 ~6500,0 ¢ o
3ameaneHus 3
F09.04 Bpewms pasroHa4 | 0,0 ~6500,0 c o
F09.05 Bpewmsa 0,0 ~6500,0 ¢ o

3amennenus 4

MmeeTca yeTbipe rpynnbl BpeMeHU pasroHa/daMmeaneHust, Mexay KoTopbiMu
MOXHO MEepeKnioyaTbCs C MOMOLLLIO PasNMYHbIX KOMOMHAUMIA COCTOSHWUIA
knemm umndpposbix Bxoaos (S). MNogpobHee cm. onucanmne ¢ F06.01 no F06.05.

DyHKUMO- HasBaHue [rana3oH HaCTPOMKU 3aBog. U3m.
HanbHbIA KOA hyHKUMMN 3Hau.

F09.06 YacroTa 0,00 'y ~ (F00.03) 200y | o
TONYKOBOTO
pexuma

F09.07 Bpewms pasroHa 0,0 ~6500,0 ¢ 20,0c o
NS TONYKOBOrO
pexuma

F09.08 Bpewmsi 0,0 ~6500,0 ¢ 20,0c u]
3amenrieHus
AN TONYKOBOTO
pexvma

3TN napameTpbl WCMOMb3YKOTCH ANA OnpederieHnst 4acToTbl, a TaKke
BpeMeHw pa3roHa/aameanenns M4 npu TonykoBom pexume. Pexxum 3anycka —

«Mpsamon nyck» (FO1.00 = 0), a pexum ocTaHoBa — «3ameaneHve o
ocTaHoBa» (F01.08 = 0) BOo Bpemsi TONYKOBOIO pexunmMa.



®DyHKUMO-
HanbHbIA Koa

F09.09

F09.10

F09.11

HasBsaHue
yHKUMM

Yactota
ckaykoobpasHoii
nepecTponku
Touka 1

YacroTa
ckaykoobpasHoii
nepecTponku
TouKa 2

[nanasoH
ckadykoobpasHoii
nepecTponku

[nana3oH HacTPOWKU

0,00 My ~ (F00.03)

0,00 'y ~ (F00.03)

0,00 My ~ (F00.03)

3aBoga. Uam.
3Hau.
0,00 'y o
0,00 'y o
0,00 'y o

dYHKUMS CckaukoobpasHO NepecTPOoMKI YacToTbl UCMONb3yeTcs Ans TOoro,
4TO6bI U3beXKaTh BXOXAEHUS paboyeit YacToTel NpeobpasosaTens B AManasoH
PEe30HaHCHbIX YacToT cucTeMbl NpuBoda. B npeobpasoBaternie 4acToTbl cepum
LCl MOXHO YCTaHOBUTb [BE TOYKM CKa4KOOOpa3HOW MepecTpoikM YacToTbl,
nocre HacTPOWMKKU KOTOPbIX, KOF4a OMopHas YacToTa okasblBaeTcs B npegenax
PEe30HaHCHOrO [AManasoHa 4acToT, BbIXOAHasi 4yacTota npeoGpasosartens

aBToMaTmM4yeckn BbIXOOAUT 3a npegenbl

pe30oHaHCHOro AuanasoHa,

4yTO

npepoTBpaLiaeT paboTy Ha pe3oHaHCHON YacTtoTe. MNMpuHUMN paboTbl NokasaH
Ha pUcyHke 6.14.

Yactora
nepecTpoim 1

Yacrora
NepacTpoiky 2

ckaqkooBpasHoi

cravkooBpasHoi

k BrixonHan yacToTa (M)

[Ouanazox

Owanason

Bpema (t)

Puc.6.14 lNMpuHyun pabomsi chyHKUUU cKa4Kkoobpa3HoU rnepecmpoliku



DyHKUMO-
HanbHbIN KOA4

F09.12

HasBaHue [unana3oH HaCTPOWKMU 3aBog. U3m.
yHKUMM 3Hau.
Maysa npu cmeHe 0,0 ~3000,0 ¢ 0,0c o
HanpaBsneHus
BpaLLeHns

V|CI'IOJ'Ib3yeTCF| Ana yCTaHOBKM BpeMeHW nay3bl Ha paﬁoqeﬁ yactote O Ny
npu cMeHe HanpaBneHua BpalleHud, Kak Nnoka3aHo Ha PpUCYyHKe 6.15

Brixogwan yactota (Ty)

A

Bilepel

Bpametne

mpeMa (1)
| .

Bpemn nayasl

OﬁpaTH-E;.BpELL{EHHE

Puc.6.15. Bpems nay3bl npu cMeHe HarnpasieHus epaueHus

DYHKUMOHANbHbIN
KoA,

F09.13

Hassanue
cyHKuMn

Pa6oTa B
NPOTUBOMONOXHOM
HanpasneHun
BpaLleHms

3aBopg. Uam.

3Hau.

[nana3oH HacTPOWKU

0: paspelueHa 0 o
1: 3anpelyeHa

Wcnonbayetcs ans 3anpeta BpaweHus MY B obpaTtHoM HanpaeneHuu.

®DyHKUMO-
HanbHbIN KOO

F09.14

Ha3BaHue dyHKUuMun

[Oeicteue npu
BbICTaBNEHUN
YacToTbl HKE
HVDKHEW npeaensHoi

3asoga. WUam.

3Hau.

[nana3oH HaCTPOWKH

0: paboTa Ha HUXHen 0 u]
npepgensHow YacToTte

1: ocTaHoB

2: pabota Ha HynesoW

YacTtoTte

Wcnonbayetca ans 3agaHns pexuma pabotel N4, koraa onopHas YactoTta
HWXKE HWXHEW npegenbHON.



DyHKUMO- HasBaHue [urana3oH HaCTPOMKH 3aBog. U3m.

HanbHbIA KOoA byHKUMM 3Hau.
F09.15 Mopor cymmapHoro | 0 ~ 65000 4 Oy o
BPEMEHU

BKIMIOYEHUA NUTAHUS

CooTBeTCTBYOLLas BbIXOAHAs KNemma nepexoaut B cocTtosiHne «BKIT», ecnn
Bpems B F07.13 gocturaeT 3HavyeHus1, ycTaHOBIIEHHOIO B 3TOM napameTpe.

®DyHKUMO- Ha3BaHue [nana3oH HaCTPOWKH 3aBog. Usm.
HanbHbIA koA chyHKUMN 3Hau.
F09.16 Mopor cymmapHoro 0 ~ 65000 4 Oy o

BpeMeHU paboTbl

CoOTBETCTBYOLLASA BbIXOAHASA KIeMMa nepexoauT B coctosiHme «BKIy, ecnin
Bpemsi B F08.10 gocturaet 3HavyeHus1, yCTaHOBIIEHHOIO B 3TOM NapameTpe.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBog. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
F09.17 Sawura ot 0: oTknoYeHa 0 o
aBTOMaTUYECKOro 1: BKNoYeHa
nepesanycka

Ecnn ycraHoBneHo 3HauveHve 1, 1o Y He 3anyckaeTcs Npuv akTUBHOM
curHane Ha krnemme nycka (ecrnv BxodHasl KNeMMa HaxoAMTCsl B COCTOSIHWM
«BKJI» po nogauv nutaHma unu nocne nosieneHwu otkasa). MY BbINOAHUT
3anyck TonbKo Nocre Toro, kak komaHaa byaeT oTMeHeHa U CHoBa 3ajaHa.

DyHKUMO- HasBaHue dyHKUMKn [uana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA 3Hay.
F09.18 KoHTponb ckopocTtu 0,00 ~ 10,00 'y 0,00 'y =]

CHWXEHUA 4acToTbl

PyHKUMA Mcronb3yeTcs AnA GanaHCMpoBKW pacnpedenexus pabodyen
Harpysku, Korga HeCKOMbKO —anekTpoaBuratenen  Mcnonb3yloTces  Ans
ynpaBneHus OOHON N TOW Xe Harpyskon. BeixogHas vacToTa MY ymeHbLuaeTcs
C yBenuMueHneMm Harpyskn. MOXHO yMeHblUTb pabouyyto  Harpysky
anekTpoABuraTens, yMeHbLUMB BbIXOAHYIO YacToTy, peannsoBas 6anaHCMpoBKy
paboyen Harpy3ku Mexay HECKONbKUMMN 3neKTpoaBUraTensiMu.



®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. U3sm.
HanbHbIN KOg byHKLMM 3Hau.

F09.19 BbiGop 0: anekTpogsuratens 1 0 m]
anekTpogsuratens | 1: anektpogsurartens 2

MpeobpasoBaTenb 4acToTbl noadepkusaer 2 HaGopa HacTpoek
anekTpodBuraTens.

®DyHKUMO- HasBaHue dyHKUMMU [unana3oH HacTpPoWKu 3aBog. Uam.
HanbHbIN KO 3Hau.

F09.20 3HaveHue yactoTbl | 0,00 'y ~ (FO0.03) 50,00 o
FDT1 My

F09.21 [vnanasoH 0,0 ~100,0 % 5% o
obHapyxeHus
yactoTbl FDT1

F09.22 3HaveHwue yactoTbl | 0,00 Iy ~ (F00.03) 50,00 o
FDT2 My

F09.23 Ivnana3soH 0,0 ~100,0 % 5% o
obHapyxeHus

yactoTbl FDT2

Ecnu paboyas 4yactoTa Bbilwe, Yem 3HavyeHne F09.20, BbixogHas knemma ¢
COOTBETCTBYIOLLEN hyHKUMen nepexognT B cocTosiHne «BKJl». Ecnn paboyas
yacToTa Huxe 3HadyeHnsa F09.20, BbixogHas Knemma oTKyaeTcs.

[laHHble napaMeTpbl UCMOMb3YHOTCS AN YCTAHOBKM 3HAYEHNs1 0OBHapyKeHus
BbIXOAHOW YacTOThl M 3HaYeHus ructepesnca. 3HaveHne F09.21 npegcrasnsiet
coboil NpoLEHTHOEe COOTHOLUEHWe 4YacToTbl rucrTepesnca K 3HaYeHuHo
obHapyxeHusi yactoTbl (F09.20).

Brixogsan «acrora (Ty) z e
N ] TueTepeans FOT = FOG.20 * FOB.21
Yiposess FOT

,

Bpows (1)

b
CHIHAN OBHEDYMENAS ACCTMRGHWA JACTETH =
(MO, pene)

I —— A ]

Puc.6.16. 3HayeHusi 06HapyxeHuUs 8bIXOOHOU Yacmombl



®DYHKUMOHANbHbIN Ha3BaHue dyHKLUMM Ounana3soH 3aBoa. Uzm.

Koo HaCTpOﬁKM 3Hau.
F09.24 [Ounana3soH goctuxkenus | 0,0 ~ 100,0 % 0% o
MaKcMmarnbHon (F00.03
YacToTbl (makcumarnbHasi
yacroTa))

Ecnun paboyas yactota NY HaxoguTcs B Npefenax ykasaHHOro ananasoHa
4YacToTbl, BbIXOAHAs KNeMMa C COOTBETCTBYHOLEW (OYHKUMEN nepexoauT B
cocTosiHue «BKI». MprHuMn paboTbl NokasaH Ha crneayowemM pucyHke 6.17.

BrixogHas vactota (I'y)

I—ﬂuanaaou ofHADYKEHUA

....... i

3apgaHue YacToTbl

P Bpema (1)

s i e A s
e s

BKI BKI.

CurHan obHapyeHusa
[LOCTWAEHUA YacTOTbl

Puc.6.17 [uana3oH docmuxxeHuUsi MakcumarbHoU Yyacmomal

P Bpema (1)

DYHKUMOHANbHbIN HassaHnue cyHkuun Owana3soH 3aBop. Uam.
Kop, HacCTPOMNKM 3Hau.
F09.25 CkaykoobpasHasi 0: BbIKMOYEHA 0 =]

nepecTpoiika 4acToTbl | 1: BKMOYeHa
BO BPEMSI pasroHa 1
3amenneHus

Korga paGoyas YacToTa HaxoaMTCA B Npeaesnax AuanasoHa ckaykoobpasHom
NepecTpoKn YacToThl, (hakTuieckas paboyas yacTota GyaeT nepeckakmeaTth
yepes 3agaHHylo amnuTyay (MepexoauT HeMoCPEACTBEHHO OT CaMOii HU3KOM
4acTOThl CKayka [0 CamMoW BbICOKOM YaCTOThl CKayKa).



BbixogHasi yacToTa (I'u)

Pa AMNnnTyaa YacToTsl
CkaykoobpasHast £ 3 CKavka
nepecTpovika 2 .
) E AMNNnTYaAa 4acToTbl
CkaukoobpasHast o CKauka
nepectpovika 1 Bpews (1)

Puc. 6.18. CkaykoobpasHas nepecmpolika 4acmomal

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIW KOA4 PyHKLUU 3Hau.
F09.28 Yactota 0,00 Iy ~ (F00.03) 0,00 'y o
nepeknioyeHuns
Mexzay BpeMeHeM
pasroHa 1 n

BPEMeHeM pasroHa

F09.29 YacToTa 0,00 "'y ~ (F00.03) 0,00 'y o
nepeknioyeHns
Mexay BpeMeHeM
3ameaneHvs
1 v BpemeHem
3ameaneHus 2

OTa (byHKLIMH aKTUBHAa, Korga Bbl6paH anekTpoasuraTenb 1,a nepekrn4vyeHne
Mexay pasHbiMu  BpemMeHamMu paerHa/samep,neHMﬂ He BbINONHAETCA C
NMOMOLLBIO KNeMMbI S.

A Bexansan wacroTa (Ty)

Ginopean sacTora |

FoB 28
FOD.29 | /

X
/L N\

.
Epeuin Bpens
pasroka 2 anuEgnEHI 2

e —r

Bpaus
SANEAREHI |

Bipenen
paross 1
Puc.6.19. Yacmoma nepekntodeHusi Mexqdy epemeHeM 3amedneHust
Mpn pasroHe, ecnu BbIXOAHas YacToTa MeHblle 3HadeHus F09.28,

Bbl6|/|paeTCF| BpeMda pa3roHa 2. Ecnu BbixogHas yactoTa 6onblue, YeM 3HaYeHne



F09.28, BbiOMpaeTcsa Bpemsi pasroHa 1.

Mpv 3ameaneHun, ecnu BbIXOAHAs Yactota Gonblue 3HaveHnsa F09.29,
BblbupaeTca Bpemsa 3amennenns 1. Ecnm paboyas yactoTa MeHblue, 4em
3HaveHune F09.29, Bbibupaetcs Bpemsa 3ameaneHus 2.

DyHKLUMO- HasBsanue [nana3oH HacTPOMNKU 3aBoga. Usm.
HanbHbIA koA chyHKUMN 3Hau.

F09.30 Mpuoputet 0: PyHKUMSA HeaKTUBHA 0 o
TOMYKOBOTO 1: PyHKUMS aKTUBHA
pexuma npu
ynpasneHum ¢
Knemm

F09.31 YpoBeHb 4acToThbl 0,00 Ny ~ (F00.03) 50,00Tu | o
1

F09.32 [OwnanasoH yactotsl | 0,0 ~100,0 % 0% o
1

F09.33 YpoBeHb 4acToThbl 0,00 'y ~ (F00.03) 50,00Ty | o
2

F09.34 OwanasoH yactotbl | 0,0 ~100,0 % 0% o
2

Ecnu BbixogHas vacTtoTta MY Haxogutcs B npedenax AvanasoHa 4acToTbl
peructpauum, COOTBETCTBYIOLLAs BbIXOAHas KIeMMma MNepPexXoauT B Pexum
«BKI».

BbmoaHas €acToTa

HacToTa peructpayuM HuanazoH pervcTRawWe

."Ir ]
A A >
B} Bih
Coctonmne =1 1
BhIXOQHOTO PENE Brin BBAKN Bikn

Puc.6.20. 3asucumocmb cOCMOsIHUSI 8bIXO0HO20 pesie om Auana3oHa Yacmomal

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBog. Uam.
HanbHbIN KOA byHKUMN 3Hau.
F09.35 YpoBeHb Toka 0,0 ~ 300,0 % (o1 5% u]
XO0CTOro xoAa HOMMHanbHOro Toka
anekTpoaBuUraTens)
F09.36 3apepxka 0,01 ~600,00 c 0,10¢c [u}
obHapyxeHns

X0nocToro xoga



Ecnun BbixogHoM Tok MY paBeH nnn MeHblue ypoBHSI OGHapyXeHus Toka
XOfIOCTOro0  xofda, a NpOAOIKMTENbHOCTbL MPEBbILAET BPEMS  3aAepPXKKu
0oBHapyXeHUss XONocToro XoAa, TO BbIXOAHAA KreMma C COOTBETCTBYHOLLEN
dyHKUMen nepexoauT B coctosHne «BKI».

BeixogHon Tok

VposeHs
ofHapyReHAR
HOMOCTOND TOKA

F09.35

Corian ofHapyeHin
XONOCTOre TOKE

[_—‘ Bpen
I »
.

Bpema 3anspsry oSHapyweHus
xonoctoro Toka FO9.36

Puc. 6.21. ObHapy»xeHue Xorocmoeo moka

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uzm.
HanbHbIW KOA4 PyHKLUN 3Hau.

F09.37 YpoBeHb 0,0 % - 3awwumTa BbIKIOYEHA 200 % o
neperpysku 0.1 ~300,0 % (o1
anekTpoaBuraTensl | HOMUHAIbHOTO ToKa

anekTpoasuraTens)

F09.38 3apepxka 0,01 ~ 600,00 c 0,00 ¢ o
o6GHapyxeHus
neperpysku
anekTpoaBuraTens

Ecnu BeixogHoM Tok MY paBeH ypoBHIO 0OHapyXeHns neperpysku no ToKy, a
NPOAOIMKUTENBHOCTb NPEBLILLAET BPEMS 3a4ePXKKn 0BHapy>XeHUst neperpysku,
BbIXOAHAsA KMemma C COOTBETCTBYIOLLEN (PyHKLUMEN MepexoauT B COCTOsiHWE
«BKJT».

®DyHKLMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoga. U3m.
HanbHbIN KO byHKUMUM 3Hau.
F09.39 YpoBeHb Toka 1 0,0 ~ 300,0 % 100 % =

(OT HOMUHAsLHOTO TOKa
anekTpoasurarens)



F09.40 Ownana3zoH 0,0 ~300,0 % 0% u]

ToKa 1 (OT HOMMHarbHOro Toka
anekTpoaBuraTens)
F09.41 YpoBeHb Toka 2 | 0,0 ~ 300,0 % 100 % o
( OT HOMMHanbHOrO ToKa
anekTpoasuratens)
F09.42 [Ounana3soH 0,0 ~300,0 % 0% o
ToKa 2 (OT HOMWHaNbLHOTO ToKa
aneKkTpoABuUraTens)

Ecnn BbixogHom Tok MY HaxoguTcs B Avana3oHe Toka permcrpauuu,
BbIXOAHAsA KnemMma C COOTBETCTBYHOLLEN (DYyHKUMEN NepexoauT B COCTOSHUE
«BKJ».

A
BrixogHcH Tok
AnanaioH Toss
PErHCTP AL
Tow PREAIANRIR (PR e By e i
TR 3 ooy | h
BpaMn
>
COCTORMS BRlXDAHOM pane - B -
il

BBF BN, | ‘| Blkn

Puc. 6.22. 3agucumocmb cOCMOSIHUS 8bIXOOHO20 perle om duarnasoHa moka

peaucmpayuu
®DyHKUMO- Ha3BaHue [nana3oH HacTPOWNKU 3aBoga. Usm.
HanbHbIA koA pyHKUUU 3Hau.
F09.43 OTcyeT BpeMeHn 0: BbIKMOYEH 0 o
1: BKIOYEH
F09.44 McTouHWK 3apaHus 0: (P09.45) 0 o
oTcyeTa BpEMEHU 1:Al1
2:AI2

3: AI3 (100% aHanorosoro
BXOZa COOTBETCTBYET
3HAYeHUI0 B NapameTpe
F09.45) (dbyHKuUMA
otcytctayet B LCI(S))

F09.45 3apaHvie BpemeHu 0,0 ~ 6500,0 MyH 0,0 MuH o
otcyeta



OTU napameTpbl WCMOMb3ylTCA ANA peanusaumn  yHKUMM  3adaHus
Bpemenu M4.

Ecnn napametp F09.43 yctaHoBneH Ha 1, MY HauMHaeT oTcyeT BpeMeHu
npu 3anycke. 1o AOCTMXEHWN YCTaHOBMEHHOW AnuTenbHOCTW Bpemenn MY
OCTaHaBMUBAaEeTCA aBTOMAaTUYeCcKku, a BbIXOAHAS KreMMa C COOTBETCTBYIOLLEN
dyHKUMen nepexoanT B coctosHne «BKI».

Kaxabin pa3 npu 3anycke MY HaumHaer otcyeT BpemeHn ¢ 0 n cumTtaer
ocTaBlueecs Bpemsi. [1pogomKMTENbHOCTL MO BPEMEHM 3a4aeTcsl B MUHYTax
B F09.44 n F09.45.

®DyHKUMO- HasBaHnue [nana3oH HacTPOMKU 3aBog. Usm.
HanbHbIA koA pyHKUUU 3Hau.
F09.46 Kanu6poska 0,00 B ~ (F09.47) 3.10B o

HWXXHero npegena
ypoBHs curHana Al1

F09.47 Kanu6poska (F09.46) ~ 10,00 B 6.80B o
BEpXHero npeaena
ypoBHs curHana Al1

OTu OBa napameTpa WCMOnb3ylTCs Afst YCTaHOBKM MPeaernoB BXOAHOIO
HanpsbkeHuss ans 3awutel MY. Korga 3HadeHue Ha Bxoge Al1 Gonblue, Yyem
3HayeHne F09.47 nnu meHblue, YeM 3HavyeHne F09.46, BbixogHas knemma c
COOTBETCTBYHOLLEN pyHKUMen nepexoguT B coctosiHne «BKJT», ykasbiBas Ha To,
yTo Bx0g Al1 npesbilaeT npegern.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWNKK 3aBog. Usm.
HanbHbIA KOA hyHKUUM 3Hau.
F09.48 Mopor Temnepatypbl 0~100°C 75°C a]

CnnoBoro moayns

Korga Temneparypa pagunatopa N4 gocturaet 3Ha4eHnst 3Toro napameTpa,
BbIXOAHAs Knemma C COOTBETCTBYHOLLEN (DYyHKUMEN NepexoauT B COCTOSIHUE
«BKJl», yka3blBass Ha TO, 4TO Temnepartypa MoAyns AOCTUraeT NopOroBOro
3HaYeHUs.

DyHKUMO- HassaHue [unana3oH HacTPOWKK 3aBop. WUam.
HanbHbIA KoA PyHKUMU 3Hau.
F09.49 YnpasneHve 0: BKMIOYEH TOMbKO BO 0 u]
BEHTUNIATOPOM Bpemsi pabotbl
oxnaxaeHvs 1: BKNIOYEH Bceraa

WcnonbayeTtcs Ans HacTpolku pabodero pexuma BeHTunstopa. Ecnu atot
napameTp ycTaHoBneH Ha 0, BeHTunsTop paboTaeT Toraa, korga pabotaet M4.
Korga MY B cocTosiHUM ocTaHOBa, OXnaxaatoLmin BeHTUnsTop pabortaet, ecnv



Temnepatypa paguatopa Bbiwe 40 °C, un npekpawaer paborty, ecnu
Temnepartypa paguatopa Huke 40 °C. Ecnn 3TOT napameTtp yCTaHOBMEH Ha 1,
oxna»(,qarou_mﬁ BEHTUNATOP NpoAoImKaeT paGOTaTb npu nogadvye nUTaHUA.

®DyHKUMO- HasBaHue J[inana3oH HacTpomnku 3aBopg. Usm.
HanbHbIA KOA pyHKUUU 3Hau.

F09.50 [aBnexve Bbixoga 0,0 ~ (F10.01) 0 [u}
13 CrsLLEero pexmma

F09.51 Bpemsi 3apepku 0,0 ~6500,0c 0,0c [u}
BblXoda u3
cnswero pexvma

F09.52 YacrtoTta nepexopa 0.00 Ny ~ (F00.03) 0,00y | o
B CMALLMIA PEXNM

F09.53 Bpemsi 3agepxku 0,0 ~6500,0c 0,0c [u}
nepexoga B crsiLumn
pexum

[aHHble napameTpbl MCMOMb3YWTCH AN peanu3auuy  «Chsiwero»
pexuMa Onsi pelwleHus 3agady no nopgepXaHuio MOCTOSHHOTO AaBneHust
BOAbl B cucTemax BogocHabxeHusi. MY nepexoauT B «ChsWMA» PEXUM U
aBTOMaTUYeCKu OCTaHaBMMBAETCS N0 UCTEYEHUN BPEMEHM 3a[ePXKKM Nnepexoaa
B «cnsAwmmny pexum (F09.53), ecnu onopHas YacToTa HUXe Unu paBHa YactoTe
nepexoga B «cnswun» pexum (F09.52).

Bbixog n3 «cnsilero» pexuma npou3onaeT, ecnu ornopHasi Yactota Gyaet
BbllLE MNWN paBHa 4acTtoTe Bbixoaa u3 pexuma (F09.50) n otcueta BpemeHn
3agepxkn (F09.51).

«Cnawuiiy  pexmMm He MoXeT pabotaTb Mpu peanusauuu
== | MWO-ynpaBneHuss B obGpaTHOM HanpaBneHuu (Korga 4acToTa
= | yBEMUUMBAETCA C YBENUYEHUEM CUrHana obpaTHoW CBA3N).
Ona BkntodeHus [MU[-ynpaBneHuss B oGpaTHOM HampaBneHun
HeobxoaMMo BbIkNOUMTL «Cnawuiny pexum (F09.50 = 0; F09.52 =
0). na peanusaumu 4aHHON BO3MOXHOCTW Npu 3aka3e Heobxoaumo
3anpocuTb cneuuansHoe oGHOBMEHUE.

Ecnn paBnenune npobyxaeHus n 4acToTa nepexoda B «ChSAWWN» Pexnm
ycTaHoBneHbl Ha 0, To AaHHble PYHKLMM OTKITHOYEHbI.



®DyHKLMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. U3m.
HanbHbIN KoL OyHKLUMM 3Hau.

F09.54 YcTaBka TekyLero 0,0 ~ 6500,0 MyH 0,0 MuH u}
BpEMEHMN paboTbl

Ecnn TeKyllee BpemMsa paﬁOTbI AOCTUraeT 3Ha4yeHusd, yCTaHOBITIEHHOIoO B 3TOM
napamMeTpe, TO BbIXoOHasA Krnemma c COOTBeTCTBy}OLLl,eVI d;)yHKLI,I/IeVI nepexoauT B

cocTosiHue «BKJ».

®DyHKLMO- HasBaHnue [nana3oH HacTPOWKK 3aBoga. Usm.
HanbHbIA KoA PyHKUMU 3Hau.
F09.55 BepxHuit npegen 0,00 ~ 15,00 'y 12,00y | o
paboueli yacToThbl
nepekxrnoyeHns
DPWM

[encTBUTENBHO TONBKO ANA MeToAa ynpasnenus U/F.

®DyHKLUMO- Ha3BaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIA KoA PyHKUUU 3Hau.
F09.56 Cucrema LUAM- 0: acuHxpoHHas moaynsaums | 0 o
Moaynsumm 1: peseps

[encTBuTenbHO ToNbKO Ans MeToga ynpasneHust U/F.

®DyHKLMO- Ha3BaHue [nana3oH HacTPOMKK 3aBoa. Usm.
HanbHbIA koA PyHKUMUU 3Hau.
F09.57 Bbi6op pexuma 0: 6e3 komneHcauum 1 u]
KOMMeHcaLmmn 30Hb! 1: pexxum komneHcaumm 1

HEYYBCTBUTENBLHOCTM | 2: peXum KoMneHcaumm 2

Qtor napameTp pekoMeHOyeTCA WU3MeHATb TOJNMbKO npu chneunanbHOM
TpeﬁOBaHMVI Ana  BOMHbl  BbIXOAHONO  Hanps>XeHua - Unu koneb6aHuin
anekTpodsuratens. Bbicokas MoOLWHOCTb NpeanonaraeT UCMonb3oBaHue

pexuma KomneHcaumm 2.

®DyHKLMO- HasBaHue [nana3oH HacTpomnku 3aBoga. Uzm.
HanbHbIA KOA PyHKUMU 3Hau.
F09.58 BbibopoyHas 0: HeaKTUBHa 0 u]
my6uHa WM 1~ 10: ypoBeHb CHUXEHUS

oToT napameTp MOXXHO MCNOMb30BaTb Af1A CHMXEHUA WymMa U YMEeHbLUEeHUA
SIEKTPOMArHUTHbIX NOMeX.



DyHKLMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoga. Usm.
HanbHbLIN KOA hyHKUMMN 3Hau.

F09.59 OrpaHuyeHve Toka | 0: HeakTUBHO 1 o
1: aKTMBHO

Mpu  ANMTENBHOM  WUCMOMb30BaHWM  BLICTPOro  orpaHuueHus MY
neperpeBaeTcs U MOXET BbITb NOBPEXAEH.
OTOT napameTp MOXeT ObITb UCMONb30BaH AN 3alWTbl OT Neperpy3ku no

TOKY.

®DyHKLMO- HasBaHue [unana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIWA KOA4 hyHKUMM 3Hau.
F09.60 KomneHcauus 0~100 5 o

oBHapyxxeHus Toka

O6bIYHO He TpebyeTcsa MeHATb 3TOT NapameTp.

DyHKUMO- Ha3BaHue [nana3oH HacTPoMnku 3aBoa. U3m.
HanbHbIA KoA yHKUMN 3Hau.
F09.61 YpoBeHb 60,0 ~ 140,0 % 100 % =
MOHWXEHHOTO
HanpsxeHus

OBbIYHO He TpebyeTcs MeHATL 3TOT NapameTp.

Knacc HanpsxeHus BasoBoe 3HauyeHWe TOUKKN
MOHMXEHHOro HaNpAXeHUsA

TpéxdasHbin 230 B 200 B

TpéxdasHbin 400 B 350 B

TpéxdasHbin 690 B 650 B

DyHKUMO- HasBsanue J[nana3oH HaCTPOMKH 3aBoa. Uam.
HanbHbIN KoA chyHKUMN 3Hau.
F09.62 Bbi6op pexvma 0: onTyMU3aums He 1 u]

onTumusauum SVC aKTMBHa
1: pexum onTummaauum 1
2: pexuM ontuMmsaumm 2

Pexum ontummusaumm 1: MoxeT ucnomnb3oBaTbcs, Korga Tpebyetca
ynpaBreHne C BbICOKOW CKOPOCTbLHO.



Pexum ontumusaumm 2: MOXeET uMcCnomnb3oBaTbcs, Korga Tpebyetca
yrnpaBrneHne ¢ BbICOKMM MOMEHTOM.

DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbLIW KOA byHKUMMN 3Hau.
F09.64 YpoBeHb 200,0 ~ 2500,0 B BaBucut | O
NOBbILLEHHOTO ot
HanpsixeHns mMogenu

OO6bI4HO He TpebyeTcst MeHSATb 3TOT MapameTp.

Knacc HanpsixxeHus Ba3oBoe 3Ha4yeHue TOUKU

NOBbILWEHHOro HanpsaXeHus

TpéxdasHbin 230 B 400,0B
TpéxdasHbin 400 B 810,0B
TpéxdasHblii 690 B 1300,0 B

Fpynna F10: NMapameTtpsbl MAQ-ynpaBneHus

MWAO-ynpaBneHne — aT0 06WMIA MeTo4 YynpaBreHusl MNpOLEeCCOM.
MY perynvpyer BbIXOAHYO 4YacTOTy MpW MOMOLLM MPOMOPLMOHaNbHON,
MHTerpansHon, AuddepeHumansHOM CcoCTaBnsloWen perynaTopa, Kotopas
CpaBHMBaeT NokasaHusi curHana obpaTHON CBA3W U 3a4aHHOro curHana.

[aHHas yHKUMSA NpUMEHsieTCs Ans  ynpaBrieHnsl TeXHONOrmyecknmMm
npoueccaMu, TakMMK Kak KOHTPOSb MOTOKa, KOHTPOMb AaBMEHUSI U KOHTPOMb

TemnepaTtypbl. Ha cnepytolemM pucyHke nokasaHa npuHUunuanbHas 6nok-
cxema MNIO-perynupoBaHums.

BeixogHan
Onopras vyacraTta Laryuk
3anakue MAO-perynupoBaHWe  wacTora T CKOPOCTH
+
T
PuneTp
|_~ OBpaTHan cBA3b

Puc.6.23 Cxema N [-peeynuposaHusi



®DyHKUMO- HasBaHue
HanbHbIN KOA yHKUUM
F10.00 MIcTO4HMK onopHoro
curHana Na-
ynpasneHus
F10.01 YcTaBka onopHoro

curnana NAQ-
ynpaeneHus

3aBoga.
3Hau.

[nana3oH HacTPOWKU

0: NOCTOAAHHOE 3HaYeHne 0
(F10.01)

1: A1

2: AI2

3: Al3 (dyHKuMs oTcyTCTBYET
B LCI(S))

4: BbICOKOYACTOTHbIN
MnynbcHbIn Bxogd HDI
(byHKUMA OTCYTCTBYET B
LCI(S))

5: npotokon cesiav Modbus
RTU

6: MHOrOCTYNneHYaTbIi PEXUM
7: NOTEHUMOMETP nNaHenun
ynpaeneHusi

0.0-F10.04 5.0

U3sm.

F10.00 ncnonbayetcs Anst Bblbopa UCTOYMHUKA 3afjaHUsi OMOPHOro curHana
MNO-ynpaenenus. OnopHoe 3afaHve ABMSEeTCH OTHOCUTENbHOW BErUYMHOW
1 Haxogutcst B AvanasoHe ot 0,0 % go 100,0 %. CurHan obpaTHoi cBsi3u
MNO-perynaTtopa Takke ABMSETCS OTHOCUTENbHOM BenuuuHon. Lenb MAO-
perynnupoBaHusl — YypaBHATb CUrHam 3agaHus U curHan obpaTHoW CBS3W.
Mapametpbl F10.00 u F10.02 He mMoryT GbiTb OAHOBPEMEHHO YCTaHOBMEHbI B

3HayeHue 5.
®DyHKLMO- HasBaHue
HanbHbIA koA pyHKUMU
F10.02 McTouHuk curHana

obparHoii cBs3n
MAO-ynpasnexus

3aBoga.
3Hau.

0: Al 0
1:AI2

2: AI3 (cpyHkumst
otcytctayeT B LCI(S))

3: pasHocTb Al1- Al2

4: BbICOKOYACTOTHbIN
uMnynbcHbl Bxoa HDI
(cbyHKUMSA OTCYTCTBYET B
LCI(S))

5: npotokon ceasn Modbus
RTU

6: cymma Al1+AI2

7: makcumym m3 Al1 n Al2
8: MuHUMyMm 13 Al1 n Al2

[nana3oH HacTPOWKU

Usm.



OTOT napameTp ucnonb3yeTcs ANns Bblbopa UCTOYHMKA curHana obpaTHon
cesa3n [MUO-perynatopa. O6patHas ceasb [MUW[-perynsatopa saensertcs
OTHOCUTENbHOW BENUYNHON 1 Haxogutcsa B aunanasoHe ot 0,0 % go 100,0 %.

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbIN KoL OyHKLUM 3Hau.
F10.03 Hanpasnenve 0: npsimoe (4actoTa 0 o
npevicteua NAO- YMEHbLLaeTcs ¢
ynpaeneHus yBENnuYeHnem curHana

obpaTHoii cBsi3n)

1: obpaTHoe (4YacTtota
yBenuunMBaeTcs ¢
yBenuyeHneM curHana
obpaTHoit cBs3M)

OTOT napameTp mcnonb3yetcs AnA Bblbopa MCTOYHUKA curHana obpaTtHow
cesa3n [UO-perynatopa. O6patHas ceasb [MU[-perynsatopa saensercs
OTHOCUTENbHOW BENNYMHON 1 HaxoguTcs B AananasoHe ot 0,0 % go 100,0 %.

Insa sknoveruns NMNO-ynpaeneHnsa B o6paTHOM HanpaeneHun Heobxoanmo
BbIKMIOYMTL «Cnawmn» pexum (F09.50=0; F09.52=0)

®DyHKLMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIW KOA OyHKUMM 3Hau.
F10.04 MakcumansHoe 0 ~ 65535 10.0 o
3HayeHne
fAvanasoHa
curHana NQ-
ynpaeneHus

3HayeHne 9TOro napameTpa ABnsieTcs 6e3pa3mMepHON  BENUYMHOMN.
Mcnonb3yetca Anst ycTaHOBKY 3aAaHHON BenuuuHbl curHana MNMO-ynpaenexns
1 BEMNWYMHbI CMrHana obpaTHou CBA3N.

OTHOCUTENbHOE 3Ha4YeHWe curHana obpaTHOM CBA3M K curHany,
yctaHosneHHoMy Ha MU B %, cooTBeTcTBYET 3HaveHuo F10.04.

DyHKUMO- HaseaHue dyHkumn Ovana3soH 3aBogp. WUam.
HanbHbIN KoA HacCTPOMNKN 3Hau.
F10.05 MponopuvoHanbHbI 0.0 ~100.0 20.0 o

koadpcpuument MNI-
ynpasnexus KP1

F10.06 Bpems 0.01c~10.00c 2.00c o
uHTerpuposanusa NNA-
ynpaenexus T12

F10.07 Bpewms 0.000 ¢ ~ 10.000 ¢ 0.000c | o
anddepeHumpoBaHust
TD1



Yem Bbllle 3HavyeHne nponopumoHanbHoro ycunenuss KP1, tem Gonblue
0o6beM perynmpoBkM U TeM BbICTpee OTKMMK, HO CMMLIKOM G0mbLUOe 3HaYeHne
MOXET BbI3BaTb konebaHns B cucteme; 4em Hmxe 3HaveHne KP1, Tem bonee
yCcTonYMBa cuctema v MeasieHHee OTKMUK. Yem Bbille 3HavyeHue BpeMeHM
nHTerpmpoBaHusa T11, TeM meaneHHee oTKNMK 1 6onee cTabunbHbIV BbIXOQHOW
CUrHan, Xyxe CrnocOBHOCTb KOHTPONS (hnyKTyauuid MHTEHCUBHOCTW CUrHana
obpaTHon CBA3W; YeM Huxe 3HadeHune TI1, Tem BbICTpee OTKIUK U CuUnbHee
yKTyaumm BbIXOAHOMO CUrHana; CrMMLLKOM HU3KOe 3HavyeHue MOXET Bbl3BaTb
konebaHuns. YcTaHOBWTbL npegen ycunenus auddepeHumatopa  MOXHO
npu nomowm BpemeHn auddeperHumposanus TD1 Takum obpas3om, YTOObI
obecneuntb HeobXxoAMMBIN YpoBeHb AnddepeHumanbHOM CoCTaBnsaowWwen Ha
HU3Kow W Bbicokon yactote. Yem Gonblue Bpemsi guddepeHUMpoBaHms, TeM
BbllLE AnanasoH perynmpoBKu.

DyHKUMO- HasBaHue [uana3oH HaCTPOWKHU 3aBoga. Uam.
HanbHbIW KOA4 pyHKUUU 3Hau.

F10.08 YacroTa cpesa 0,00 ~ (F00.03) 0.00 'y o
npu obpaTHoM
HanpasneHum
npevicteua NAO-
ynpaenexus

Korga BbixogHas yactota npu NW-ynpaBneHun ABnsieTca oTpuulaTensHom
(o6bpaTHoe HanpaBneHue BpalleHusi MY), 3agaHHOe 3HaYeHWe U 3HaveHue
obpatHoi cBasu MWL MoryT coBnagatb. B onpenenéHHbix onepaumsx
3anpeLuaeTcs MCnonb3oBaTh BbLICOKYD 4acToTy MpWM OBpaTHOM BpaLLeHWW.
DyHkuma F10.08 nprmMeHsieTcs Ans yCTaHOBKM BEPXHEro nopora npu obpaTtHom
HanpaBneHu BpaLLeHust.

DyHKUMO- HassaHue [nana3oH HacTpPonKu 3aBop. WUam.
HanbHbIA KOA pyHKUMU 3Hau.
F10.09 Mpenen 0,0 ~100,0 % 0% =
oTknoHenus M-
ynpaeneHus

Ecnun curHan paccornacosanus MU MeHbLUe 3Ha4eHWs, YCTaHOBNEHHOIO
dyHkumen F10.09, perynuposka MWA-ynpaBneHuns npepbiBaeTcs. Huskoe
3HaYeHMe curHamna paccornacoBaHUs CTabUNU3NPYeT BbIXOOHYIO YacToTy,
4YTO HeobXoAuMO AN OnpefenéHHbIX onepauui ynpasreHWs C 3aMKHYTbIM
KOHTYPOM.
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Puc.6.24. OTknoenve NNO-ynpasneHus

®DyHKUMO- HasBaHue dyHKuMHU [unana3oH HacTpPoWKu 3aBoa. Uam.
HanbHbIW KOA4 3Hau.
F10.10 Mpepen 0,00 ~ 100,00 % 0.1 % o
AndbdepeHumnansHoi
cocrasnstowen M-
ynpaeneHus

Wcnonb3yetca Ans  ycTaHOBKM  Auanas3oHa  AuddepeHumanbHoro
KoadpumumeHTa Ma-perynatopa. Mpwn Ma-perynupoBaHum
anddepeHumanbHbIi KO3MOULMEHT MOXET Bbl3BaTb korebGaHusi CUCTEMb.
Mostomy anddpepeHumnansHoe perynuposanue MNMUO-ynpasneHns orpaHnyeHo
HebonbLUMM AnanasoHOM.

DyHKLMO- HasBaHue [unana3oH HaCcTPOWKMU 3aBoga. U3m.
HanbHbIA KOA byHKUMMN 3Hau.
F10.11 Bpems naveHexus 0,00 ~ 650,00 c 0.00c o

OMOPHOro curHana
M- ynpaeneHus

Mapametrp F10.11 onpegensieT BpeMms, Heobxogumoe AN U3MEHEHUS
HacTpovku MO ot 0,0 % po 100,0 %. CurHan u3MmeHsSIeTCA NWHEWHO B
3aBMCUMOCTW OT BPEMEHW W3MEHEHUSi, yYMeHbllasl BnusiHUEe BHE3amnHoro
N3MEHEHUsI cUrHana Ha cucTemy.

DyHKLMO- HasBaHue [nana3oH HacTPOWKK 3aBoga. Uzm.
HanbHbIA KoA PyHKUMU 3Hau.
F10.12 Bpewms 0,00 ~ 60,00 ¢ 0.00¢c =
unsTpoBaHUs
curHana obpatHom
cessu NAA-

ynpasrneHus



F10.13 Bpewmsi BbixogHOrO 0,00 ~ 60,00 ¢ 0.00c o
dunetpa M-

ynpaenexus

F10.12 ncnonb3yetcs ans dpunstpoBaHusi curHana obpartHon ceasu MAL-
perynsitopa, yMeHbluasi ckayku curHana obpaTHoW CBA3W, HO 3amennss
peakumio cuctembl. F10.13 ucnonbayetca Ans ULTPOBaHMSA BbIXOAHOW
yactoTtbl MNI-perynatopa, CHMXas CKOPOCTb U3MEHEHWUST BbIXOAHOW YacToThl
MY, Ho 3ameqnas peakunto CUCTEMBI.

DyHKUMO- HassaHnue cdyHkunn [nana3oH HacTPOMNKu 3asoga. Uam.
HanbHbIA KO 3Hau.
F10.15 MponopuuoHanbHbI 0,0 ~100,0 20.0 o
koadbduumeHT MNI-
ynpaeneHnus KP2
F10.16 Bpewmsa 0,01~10,00c 2,00c o
VHTErpMpoBaHus
MA-ynpaenexus TI2
F10.17 Bpewmsa 0,000 ~ 10,000 c 0,000 ¢ o
AvdbepeHLMpo-
BaHus MNI-
ynpasnenua TD2
F10.18 Ycnosue 0: nepekntoyeHe 0 o
nepeksnoyeHne BbIKMIOYEHO
Mexay napametpamu | 1: nepeknioyeHne no
1un20na- LUndpoBoi knemme
ynpaeneHus 2: nepekntoyeHve no
NpEeBbILLEHNIO OTKIOHEHUS
F10.19 OTKIOHeHue Ans 0,0 % ~ (F10.20) 20 % o
nepeknYeHns
Mexay napameTpamu
MA-ynpaenexus 1
F10.20 OTKIMOHEeHWe Ans (F10.19) ~ 100,0 % 80 % o

nepekYeHns
Mexay napameTpamu
MA-ynpaenexus 2

B HekoTOpbIX TEXHOMOrMYeckMx npoLeccax nepekniyYeHne napameTpoB
MWL TpebyeTcs, koraa ogHa rpynna napameTpos MU He MOXeT ya0BNeETBOPUTL
TpeboBaHue BCcero BbinonHsieMoro npouecca. MNapametpsl perynsitopa c F10.15
no F10.17 yctaHaBnuBatotcsa Takke, kak ¢ F10.05 no F10.07. MNepeknioyeHune
MOXeT ObITb peanv3oBaHo NMMB0 Yepes BXOAHbIE KNEMMbI, G0 aBTOMaTUYECKH,
B 3aBVCYMOCTW OT CMrHana paccornacoBaHusi. Ecnu BelbpaHo nepeknioveHne
Yepes BXOAHYH KMeMMy, TO KNemme [ormkHa ObiTb HasHadeHa yHkuus 43
«[lMepekniovartens napameTpos NO-ynpasnexHus». Ecnv knemma B COCTOSHUM
«BblIKI», To BbIGUpaeTcs rpynna 1 (¢ F10.05 no F10.07). Ecnu knemma



B coctosiHum «BKJl», Bbibupaetcs rpynna 2 (¢ F10.15 no F10.17). Ecrmn
BbIOpaHO aBTOMAaTMYeCcKOoe MepeKkmnioyeHne, Korga 3HayYeHue OTKITOHEeHWS
mexay obpatHoun cesasbio MU n yctaHoskon ML MeHbLle, Yem 3HaveHue
F10.19, Beibupaetca rpynna 1.

Korga 3HayeHvne oTKNoHeHusA mexay obpatHou ceasbio MU n HacTpoiikon
ML Beiwe, 4yem 3HayveHne F10.20, Boibnpaetcs rpynna 2. Korga oTkrnoHeHue
Haxogutcs wmexgy F10.19 wn  F10.20, napametpel [MW[-perynatopa
npeacTaensaloT cobon NMMHEeNHOe WHTEePnonMpPOBaHHOE 3HaYeHue ABYX rpymnn
3HaYeHU NapamMeTpoB.

Napametpsl MAL

pynna 1 napasetpos N0
F10.05 F10.06 F10.07

Mpynna 2 napasertpos MWD

F10.15 F10.16 F10.17 i I »
F10.19 F10.20 Paccornacoeanwe MAT
Puc. 6.25. PaccoanacosaHue N4
®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. U3m.
HanbHbIA KOA byHKUMM 3Hau.
F10.21 HavanbHoe 0,0 ~100,0 % 0% o
3HayeHue MNI-
ynpasneHus
F10.22 Bpewms 3agepxkun 0,00 ~ 650,00 c 0,00 c o
HayanbHoro
3HayeHus MNO-
ynpaenexus

Mpu 3anycke MY 3anyckaet MNW[-ynpaBneHve TONbKO NOCne TOro, Kak
dukcmpyeTcs onopHoe 3HaveHne (F10.21) B Te4eHre BpeMeHn, yCTaHOBIIEHHOMO
B F10.22.

BrixopHar wactoTa

Hauanewoe Hauaume - - i

apaMA

Y
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HAAMBHGTT SHAWEHKA

Puc.6.26. Bpemsi coxpaHeHUsi 0OrIopHO20 3Ha4eHUs



Ha3BaHue
yHKUMM

®DyHKLUMO-
HanbHbIN KO4

F10.23 MakcumanbsHoe
OTKIIOHEeHWEe Mexay
[BYMSi BbIXo4amm
MA-perynatopa

B NPSIMOM
HanpasneHum

F10.24 MakcumanbsHoe
OTKNOHeHWe Mexay
[BYMS BbIXOAAMU
MWO-perynatopa

B o6paTHOM
HanpaeneHun

[nana3oH HaCTPOWKMU 3aBoga. Uam.

3Hau.
0,00 ~ 100,00 % 1.00 % o
0,00 ~ 100,00 % 1.00 % o

OTKMNOHEeHMs curHana obpaTHoK CBsi3N B NPSIMOM 1 0OpaTHOM HanpaBreHun.
F10.23 n F10.24 cooTBETCTBYIOT MakcManbHOMY abCoMOTHOMY 3HAYEHWIO.

®DyHKLMO- HasBaHue
HanbHbIA koA pyHKUMUM
F10.25 BeiGop
AevicTBusa ans
WHTEerpansHomn
CcOoCTaBnsAoLEN

MWA-perynatopa

3aBoga. Uam.
3Hau.

[nana3oH HacTPOWKu

Pa3psag eamHny; 00 u}
0: MHTerpanbHas
cocTaBnsoLwas
HeakTMBHa

1: nHTerpanbHas
cocTaBnsoLwas
aKTUBHa

Pa3spsg aecsATkos:

0: NnpoaomKUTL
perynuposky M

C MHTerpansHom
cocTaBnswLwen, korga
curHan obpaTtHomn cBa3m
[ocTuraet npeaenbHoro
3HayeHust

1: oCTaHOBUTbL
perynuposky M4

C MHTEerpanbHomn
cocTaBnsoLLei, korga
curHan obpaTtHom cBa3m
[OCTUraeT npeaenbHoro
3HayeHnst

Ecnv B eauHMLax ycTaHOBNEHO 3HaYeHUE «akTUBHay, paboTta MHTerpanbHom
coctasnsaowwen MNMNO npuoctaHaenueaetcs. Korga BxogHasa knemma, KOTopomn

Ha3HayeHa yHKUns 22

«[MprocTaHoBKa MWHTErpanbHOW COCTaBMAOLLEN

ML ynpasnexuns», HaxoauTca B cocTosiHun «BKJl», To OENCTBYIOT TOMbKO
nponopuuoHanbHbele 1 AnddepeHuranbHble CocTaBnaoLLmne.



Ecnm B eguHMuax YCTaHOBMEHO 3HA4YeHWe «HeakTWBHa», paboTa
WHTerpanbHOM cocTaensowen He BbinonHsercs npu  [AO-ynpaBneHun,
He3aBMCUMO OTTOrO, BKMYeHa nu dyHkuma 22 nim HeT. Ecrnim B pgecatkax
YCTaHOBMEHO 1, TO MpW AOCTWMKEHWUN NPEAENbHOIO 3Ha4YEeHNA curHana obparHon
CBS1311 BbIMOMHAETCS paboTa NHTerpanbHON COCTaBNSAOLWEN.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Uzm.
HanbHbIN KOO byHKUUU 3Hau.
F10.26 YpoBeHb 0.0 %: 3awWwmTa HeaKTMBHA 0.0 % =
o6HapyxeHus 0,1~100,0 %

noTepwv curHana
obpaTHoii cBs3U
M A-ynpaBnexus

F10.27 Bpewms 3apepxkun 0,0~20,0c 0,0c u]
obHapyxeHus
noTepw curHana
obpaTHoii cBs3n
MO-ynpaBnexus

Ecnn obpatHas cBsisb [MN[O-perynatopa MeHblwe 3HaveHuss F10.26, a
Bpemsi OencTBus npesbllwaeT 3HadeHve F10.27, MY Bbigaét kog owmbku
EO2E n penctByeT B COOTBETCTBUM C BbIOPAHHbIM AEACTBMEM 3aLUMTbl OT
HencnpaBHOCTH.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. U3m.
HanbHbIA KoA pyHKUUM 3Hau.
F10.28 MWA-ynpaenenne | 0: HEAKTUBHO 0 u]
BO Bpemsi 1: aKTUBHO
ocTaHoBa

I/Icnonbayech Ana npoaornkKeHna npouecca I'II/I,D,-ynpaBneHMﬂ B COCTOAHUN
OCTaHoBa.

Fpynna F11: NMapameTpbl Ansa cneynanbHbIX NPUMEeHeHUN

DYHKLMSA YaCTOTbl KAYaHUS MPUMEHSIETCS B MPUBOAHBIX CUCTEMAX, B KOTOPbIX
TpebytoTca (PyHKLMM NepemeLleHnsa 1 HamaTbiBaHus. [puHumun 3akniovaercs
B TOM, YTO BbixoAHasa 4dactoTta MY konebnetca BBepx M BHW3 OTHOCUTEMbBHO
YCTAHOBMEHHON YacToTbl. AMMNMTYyAa kavaHusa yctaHasnuaetcs B F11.00 u
F11.01. Korga F11.01 yctaHoBneH Ha 0, yHKUMS HeaKTUBHa.
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Puc. 6.27. Minntocmpayusi hyHKUUU Yacmombl Kad4aHusi

®DyHKUMO- HasBsaHue [nana3oH HaCTPOWKH 3aBoa. Uam.
HanbHbIN KO dpyHKUMUN 3Hau.
F11.00 YcTaHoBKa 0: OTHOCUTENBHO OMOPHOM 0 u]
pexuma 4acToTbl | 4acToTbl
KayaHus 1: OTHOCUTENbHO

MaKCcMMarnbHON YacToTbl

OTOT NapameTp ncnonb3yeTcsa Ans Belbopa 6a30BON YaCTOThI KaYaHUSI.

*0: OTHoCWTENbHO OMOPHOM YacToTbl (B 3aBucumoctu ot  F00.09).
AMNANTYAa Ka4aHUsA 3aBUCUT OT OMOPHON YaCcTOThbl U ABNAETCA NepeMeHHON.

*1: OTHOCUTENBbHO MaKkCUMamnbHOW 4acToTbl (MakCMManbHas BbIXOAHAS
yactoTa F00.03). AMnnuTyaa kayaHusi SBNseTCs NOCTOSIHHOW.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. U3m.
HanbHbIN KO pyHKLMUN 3Hau.
F11.01 Amnnutyna 0,0 ~100,0 % 0% o

YacCTOTbl Ka4aHUA

F11.02 Amnnutyna 0,0%~50,0 % 0% o
4acToThl ckauka

OTOT napameTp MCnonb3yeTca AN onpedeneHns amnnuTyAbl KavyaHus u
amnmMTyAbl YacToThbl Ckayka. YacToTa Ka4aHus orpaHnYeHa BEPXHUM N HDKHUM
npeaenom 4acToThl.

* Ecnn F11.00 = 0, To dpaktnyeckas amnnutyga kadaHns AW ssnsetcs
pe3ynbTaToM BbIMUCIIEHNS OMOPHON YaCTOThI, yMHOXEHHON Ha F11.00.

* Ecnn F11.00 = 1, TOo dpaktnyeckas amnnutyga kadaHna AW sensetcs
pesynbTaToM BbIMUCIIEHUS MAKCUMarbHOWM YacToThl, yMHOXeHHoM Ha F11.00.

YacTtoTa ckauka = amnnutygda kadaHna AW x F11.02 (amnnutyaa 4actothbl
cKayka).

* Ecnn F11.00 = 0, To yacToTa ckadka ABNsieTcs nepeMeHHON BENNYMHON.

* Ecnn F11.00 = 1, To yacToTa ckayvka SABMNSeTCcs MOCTOSHHOW BENVYMHOMN.
YacTtoTa ckayka orpaHu4eHa BEPXHUM U HWXXHUM Npeaeriom 4acToThl.



DyHKUMO- HassaHnue cdyHkunn [vana3oH HacTponku 3aBop. WUam.
HanbHbIN Koa 3Hau.

F11.03 MpogomxutensHocTe | 0,0 ~ 3000,0 ¢ 10,0 c o
LMKNa 4acToTbl
KayaHus

F11.04 KoadhdpnumeHT 0,1~100,0 % 50 % =
BPEeMeHU HapacTaHusi
TPEeYronbHOi BOMHbI

F11.03 onpegenseT BpemMs NOMHOMO LMKIa YacToTbl KaYyaHus.

F11.04 3apaeT npoueHT BpemeHn ot F11.03.

* Bpemsi HapacTaHusi TpeyronbHo BomnHbl = F11.03 (4ukn YacToTbl Ka4yaHust)
x F11.04 (koachbmumeHT BpeMeHn HapacTaHusl TpeyronbHOW BOSHbI, eAuHULA:
c).

» Bpems cnaga tpeyronbHon BonHbl = F11.03 (Uukn YacToThl kKayaHms) X (1 -
F11.04 KoadhdpmumeHT BpeMeHn HapacTaHUs TPeYrofbHOW BOMHbI, eAUHULA: C).

DyHKUMO- HassaHue Anana3oH HacTpPonKu 3aBop. WUam.
HanbHbIN KOA pyHKUUM 3Hau.
F11.05 YcTtaHoBneHHoe 0m~65535m 1000 m o
paccTosiHne
F11.06 dakTnyeckoe 0m~65535m om o
paccTosiHue
F11.07 Konunyectso 0,1 ~6553,5 100,0 =

VMMyYNbCOB Ha MeTp

MHdhopmaums o pacctosiHum cobupaeTcs LMpoBbIMU BXOAHBIMUY KIeMMamu
(S). F11.06 BblunCnsieTca NyTeM AeSNIEHUs KONMMYeCTBa MMIMYNbCOB, COOpPaHHbIX
knemmon S, Ha F11.07 (konnyecTBO MMMYNbCOB Ha METP).

Korga dhaktuueckoe pacctosiHie F11.06 npeBbiwaeT 3agaHHOE 3HaYeHue
B F11.05, BbixogHas krnemMma C COOTBETCTBYHLLEW (YHKUMEN nepexogut
B coctosHne «BKIl». Onepauusi cbpoca pacCTOSHUS MOXET BbIMOMHATHCA
yepes BXOAHYH KneMMy C dyHkumen 28. [nsi nonyyYeHus LOMNONMHUTENbHON
nHdopmauumm cm. onucanne F06.00 - F06.09.

HasHaubTe anst BXOAHON Knemmbl oyHKUMIO 27 Anst nogcyeta MMNynbCcoB.
Ecnu yactota umnynbcoB Bbicokasi, Heobxoammo mcnonb3osatb HDI.

DyHKUMO- Ha3BaHue [nana3oH HacTPOMKMU 3aBoa. U3m.
HanbHbIA KoA pyHKUUU 3Hau.
F11.08 YcTtaHoBneHHoe 1~ 65535 1000 =
3HayeHue cyeTUmKa
F11.09 HasHauyeHHoe 1~ 65535 1000 u]

3Ha4YeHue cyeTyuka



Cyetymk paboTtaeT no curHanam, NOCTynawLWwmUM Ha KNemmy MMMYrbCHOro
Bxoga HDI (pyHkumsa 25). Ecnm yactota nMnynbCoB BbicOKasi, He0b6xoaMmo
ncronb3osatb HDI.

Korga 3HayeHue cyeTunka OOCTUraeT yCcTaHOBMEHHOro 3Hadvenus (F11.08),
Kriemma BbIX0Aa, KOTOPOW HazHaveHa dyHkumsa 10 (AOCTUrHYTO yCTaHOBINEHHOE
3HayeHue cyeTumka), nepexogut B coctosHue «BKJI». 3atem cuetumk
npekpaLuaeT cyet. Koraa 3HayeHne cyeta [OCTUraeT Ha3Ha4YeHHOro 3Ha4YeHus
(F11.09), knemma BbIXxoAa, KOTOPOW HasHayeHa dyHkuma 11 (4OCTUrHyTO
Ha3Ha4YeHHOe 3HayeHue cyeTumka), nepexogut B cocTtosiHne «BKIl». 3atem
CYETYMK NpoAdOoSKaeT cyuTaTb, Noka He OyAeT AOCTUrHYTO YCTaHOBMEHHOe
3HaveHune cyeta. F11.09 gomkeH 6biTb MeHbLe unn paseH F11.08.

Bxog umcna wanynecos HDI AL _[2]_[3_[4] /8] _[&]_[7]_[8]_[98]

3apanHoe konuuecteo MO1

Pene npeaycmoTpeHHore
KONWYeCTEA

Mpynna F12: ®yHKuuMn MHoroctyneH4aroro pexuma u MIK

MHoroctyneH4atbln  pexvM WUMeeT MHOXecCTBO yHKuui. [Momumo
MHOrOCTYMEHYaToro pexuma YnpaBneHust CKOpPOCTM, MOXHO WCMonb30BaTb
ONS HACTPOWKM UCTOYHUKA HanpsbkeHus pasgenbHoro U/F u HacTponku MUIO-
npouecca. Kpome Toro, MHOrocTyrneHyaToe ynpasneHue UMeeT OTHOCUTENbHbIE
3HaYeHus.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIW KOA4 pyHKLUM 3Hau.
F12.00 Pexum okoHuaHusa | O: BbimonHeHue ogHoro uukna | 0 m]
uukna MNNK paboTbl 1 ocTaHOB

1: BbINOSHEHWE OLHOTO LMKNa
paboTbl M NPOAOIMKEHNE
paboTbl Ha nocneaHew
cKopocTh

2: HenpepbIBHAs LMKIMYHas
pabota

MNKmoxeT 6bITb NGO UCTOYHUKOM YaCTOTbI, TGO MCTOYHUKOM HaNPSKEHUS,
pasgensHoro U/F. Korga B KayecTBe WMCTOMHWMKA YacTOTbl WUCMONb3yeTcs
npoctou MIK, To nonoxuTeneHble Unn oTpuuaTerbHble 3HaYeHNsi napameTpoB
oT F12.02 go F12.17 onpegensoT HanpaBneHne ABWXeHWsi. Ecnu 3HaveHus
napameTtpa oTpuuatenbHble, 3TO o3HadvaeT, 4yTo Y pabotaer B obpaTHOM
HanpaBneHuu.
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Puc. 6.28. HanpasneHue pabomsi 14

®DyHKUMO- HasBaHue dyHKuMHU J[unana3oH HaCTPOMKH 3aBoa. Uam.
HanbHbIW KOA4 3Hau.
F12.01 Henctaue MK npu EAvHWUBI: coxpaHeHne 00 o
OTKIOYEHWUN NUTaHUSA TekyLuen ctynenm MNIK
1N octaHoBe nocne CHATUS NUTaHUs
0: oTKMoYeHO
1: BKIOYEHO

[LecsATkn: coxpaHeHne
Tekyulen ctynenu MK
nocne octaHosa

0: OTKIIOYEeHO

1: BKIOYEHO

Ecnn B paspsige euuuy yctaHoBrneHa 1, 1o MY 3anomMuHaeT Tekyluyto
4YacTOTy [0 OTKIIOYEHMUS NMUTaHUS U NPOAOIKUT PaboTy C 3TUMMU 3HAYEHUSIMU
nocne nogadv nutanusi. Ecnn B paspsine eguHuy yctaHosneHw 0, 1o MY
nepesanyctut npouecc MNJIK nocne BkntoyeHusi. Ecnv B paspsge OecsaTkoB
yctaHoBneHa 1, To MY 3anomuHaeT Tekyllyl 4acToTy Mpu OCTAHOBE U
NPOJdOIHKUT paboTy C 3TUM 3HAYEeHMeM Mocrie MOBTOPHOro 3anycka. Ecnn B
paspsiae aecatkoB yctaHoBneH 0, To MY nepesanyckaet npouecc MJK nocne
NMOBTOPHOW Nogayn KomaHabl nycka.

DyHKUMO- Hassanue cdyHkunn [vnana3oH HacTPOMNKU 3asoga. WNam.
HanbHbIW KOA 3Hau.

F12.02 CkopocTb cTynenm 1 -100,0 ~ 100,0 % (ot 0% u]
MHOTOCTYMNEHYaToro 3HaYeHUs MakcuManbHON
pexuma mnu MK yacTotbl F00.03)

F12.03 CkopocTb cTynenu 2 | -100,0 ~ 100,0 % 0% m]
MHOFOCTYNeH4YaToro | (OT 3Ha4YeHust
pexuma nnm MJIK MakcumarnbHOM 4YacToTbl

F00.03)



F12.04

F12.05

F12.06

F12.07

F12.08

F12.09

F12.10

F12.11

F12.12

F12.13

F12.14

F12.15

CKopocTb CTyneHu 3
MHOTOCTYNEHYaTOro
pexwvma unm MNIK

CkopocTb CTyneHu 4
MHOTOCTYMNEHYaToro
pexvma unum MNIK

CkopocTb CTyneHu 5
MHOTOCTYMNEHYaToro
pexuma unu MNIK

CkopocTb CTyneHun 6
MHOrOCTYNeH4aToro
pexwvma unm MNIK

CkopocTb CTyneHun 7
MHOrOCTYMneH4aToro
pexvma unum MNIK

CkopocTb CTyneHu 8
MHOTOCTYNEHYaToro
pexvima unm MNIK

CkopocTb cTyneHu 9
MHOTOCTYNEHYaToro
pexuma unu MNIK

CkopocTb

cTynexun 10
MHOTOCTYNEHYaToro
pexuma unu MNIK

CkopocTb

cTynexn 11
MHOrOCTYNeH4aToro
pexvima unm MNIK

CkopocTb

cTyneHun 12
MHOTOCTYNeH4aToro
pexvma unm MNIK

CkopocTb

cTynexmn 13
MHOrOCTYNeH4aToro
pexwvma unm MNIK

CkopocTb

cTyneHun 14
MHOrOCTYneH4aToro
pexwvma unm MNIK

-100,0 ~ 100,0 % (ot
3HaYeHUs MakcuManbHON
yactoTbl F00.03)

-100,0 ~ 100,0 % (ot
3HAYEHUs MaKcUMarbHoW
yactoTbl F00.03)

-100,0 ~ 100,0 % (oT
3HaYeHUs MakcMManbHOMN
YacToTbl F00.03)

-100,0 ~ 100,0 % (o1
3HaAYEHNS MaKcUMarnbHoOW
yactoTbl F00.03)

-100,0 ~ 100,0 % (ot
3HaYeHUs MakcuManbHON
yactotbl F00.03)

-100,0 ~ 100,0 % (o1
3HAYEHUST MaKCMMasbHON
yactoTbl F00.03)

-100,0 ~ 100,0 % (oT
3HaYeHNs MakcMManbHON
yactoTbl F00.03)

-100,0 ~ 100,0 % (ot
3Ha4YeHUs MakcuManbHON
yactoTbl F00.03)

-100,0 ~ 100,0 % (ot
3HaAYEHNA MaKCMMarnbHoOWM
yactoTbl F00.03)

-100,0 ~ 100,0 % (ot
3HaYeHUs MakcMManbHOMN
YacToTbl F00.03)

-100,0 ~ 100,0 % (ot
3HAYEeHUs MaKcUMarbHoM
yactoTbl F00.03)

-100,0 ~ 100,0 % (ot
3HAYeHUs MaKCUMarbHoM
yactoTbl F00.03)

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%



F12.16

F12.17

CkopocTb cTynexun 15
MHOrOCTYNEH4YaToro
pexwuma unu MK

CkopocTb cTyrneHun 16
MHOFOCTYMNeHYaToro
pexwuma nnu MK

-100,0 ~ 100,0 % (ot 0% o
3Ha4YeHUs MakcuManbHOM
yactoTbl F00.03)

-100,0 ~ 100,0 % (ot 0% o
3HAYEeHUs MaKcUMarbHoWM
yactoTbl F00.03)

MHorocTyneHyaTbli  pexuM MOXET WCMonb3oBaTbCs ANt HACTPOWKM
YacToTbl, pasgenbHoro HanpskeHns U/F n npouecca M. MHorocTyneHyatoe

ynpasneHne npenoctaBnidaeT OTHOCUTENbHbIE BeENMUYUHDbI

B [Anana3oHe OoT

-100,0 % po 100,0 %. Mexay CTyneHsiMu MOXHO NepekroYaTbCs Npu NOMOLLM
pasfnnyHbIX KOMBUHALWMIA LU POBLIX KnemM. [100pobHee cm. onucaHue epyrbl

F06.

DyHKUMO-
HanbHbIA koA

F12.18

F12.19

F12.20

F12.21

F12.22

F12.23

F12.24

HasBaHue cdyHKUMKn

BpeMmsi BbINONHEHUS!
ctynenu 1 (MNK)

BapwuaHT
BpeMeHU pasroHa/
3amennieHus ans
ctynenu 1 (MNK)

Bpewmsi BbinonHeHus
ctynenu 2 (MIK)

BapwuaHT
BpeMeHU pasroHa/
3ameanenus ans
ctynenu 2 (MNK)

Bpewmsi BbINONHEHWS!
ctynenm 3 (MNK)

BapwuaHT
BpEMEHM pasroHa/
3amenneHvs ans
ctynenu 3 (MNK)

Bpems BbinonHeHus
ctynenu 4 (MNK)

[nana3oH HacTPOWKMU 3aBoga. Uzm.
3Hau.

0,0 ~6500,0 c (Mnn 4, B 0,0 ¢ (4) o
3aBUCKMOCTM OT 3HAYEHUS

F12.50)

0~3 0 o
0,0 ~6500,0 ¢ (Mnn 4, B 0,0 c (4) [u}
3aBUCKMOCTM OT 3HAYEHUS

F12.50)

0~3 0 o
0,0 ~6500,0 ¢ (Mnn 4, B 0,0 ¢ (4) o
3aBUCKHMOCTM OT 3HAYEHUS

F12.50)

0~3 0 o
0,0 ~6500,0 ¢ (Mnn y, B 0,0c (4) o

3aBUCUMOCTU OT 3Ha4YeHuna
F12.50)



F12.25

F12.26

F12.27

F12.28

F12.29

F12.30

F12.31

F12.32

F12.33

F12.34

F12.35

F12.36

BapwuaHT
BpEMeHU pasroHa/
3amenneHvs ans
ctynenu 4 (MIK)

Bpems BbinonHeHus
ctynenu 5 (MNK)

BapuaHt
BpEMeHM pasroHa/
3ameanenus ans
ctynenun 5 (MIK)

BpeMmsi BbINONHEHWS!
ctynenu 6 (MIK)

BapwuaHt
BPEeMeHU pasroHa/
3ameaneHus ans
ctynenu 6 (MNK)

Bpemsi BbINONHEHWS!
ctynenu 7 (MIK)

BapwuaHT
BPEMEHU pa3roHa/
3ameaneHus ans
ctynenun 7 (MNK)

Bpewmsi BbINONHEHWs!
ctynenm 8 (MNK)

BapuaHTt
BPEeMeHU pasroHa/
3ameaneHus ans
ctynenu 8 (MNK)

Bpewmsi BbiNonHeHus
ctynenu 9 (MNK)

BapwuaHT
BpPeMeHU pasroHa/
3amenneHus ans
ctynenun 9 (MNK)

Bpemsi BbINONHEHUS!
ctynenun 10 (MJIK)

0,0 ~6500,0 ¢ (Mnn vy, B
3aBUCKHMOCTM OT 3HAYEHUSI
F12.50)

0~3

0,0 ~6500,0 ¢ (Mnn v, B
3aBUCKHMOCTM OT 3HAYEHUS
F12.50)

0~3

0,0 ~6500,0 ¢ (nn 4, B
3aBUCHMOCTM OT 3HAYEHUS
F12.50)

0~3

0,0 ~6500,0 ¢ (unn 4, B
3aBUCKMOCTU OT 3HaYEHUs!
F12.50)

0~3

0,0 ~6500,0 ¢ (nn 4, B
3aBUCHMOCTM OT 3HAYEHUS
F12.50)

0~3

0,0 ~6500,0 ¢ (Mnn 4, B
3aBUCKHMOCTM OT 3HAYEHUS
F12.50)

0,0 c (4)

0,0 c (4)

0,0 ¢ (4)

0,0 ¢ ()

0,0 ¢ (4)

0,0 ¢ ()



F12.38

F12.39

F12.40

F12.41

F12.42

F12.43

F12.44

F12.45

F12.46

F12.47

F12.48

F12.49

Bpems
BbIMOMHEHMS
ctynenn 11 (MJIK)

BapwaHT
BpPeMeHW pasroHa/
3amepneHus ans
ctynenn 11 (MJIK)

Bpems
BbIMOHEHUS!
ctynenn 12 (MNJIK)

BapuaHT
BpeMeHu pasroHa/
3amegnnexus ans
ctynenn 12 (MJIK)

Bpewmsi
BbIMOMHEHNS
ctynenn 13 (MIIK)

BapuaHt
BpeMeHuW pasroHa/
3amennexus ans
crynenn 13 (MJIK)

Bpewms
BbIMOHEHMS
ctynenn 14 (MJIK)

BapwuaHT
BpPeMeHu pasroHa/
3amepnnexus ans
ctynenu 14 (NIK)

Bpewms
BbIMOIHEHMS
ctynenu 15 (MJK)

BapuaHTt
BpeMeHu pasroHa/
3ameanieHus ans
ctynenu 15 (MNIK)

Bpems
BbIMOMHEHNS
ctynenn 16 (MJIK)

BapwuaHT
BpeMeHuW pasroHa/
3amepnnexus ans
ctynenu 16 (MJK)

0,0 ~6500,0 c (unny, B
3aBUCUMOCTM OT 3HaYEHUs!
F12.50)

0~3

0,0 ~6500,0 c (Mnny, B
3aBUCUMOCTM OT 3HaYeHUs!
F12.50)

0~3

0,0 ~6500,0 c (Mnn y, B
3aBMCMMOCTM OT 3HAYEHUs
F12.50)

0~3

0,0 ~6500,0 ¢ (Mnn y, B
3aBMCUMOCTHU OT 3HAYEHs!
F12.50)

0~3

0,0 ~6500,0 c (Mnn y, B
3aBMCMMOCTM OT 3HAYEeHUs|
F12.50)

0~3

0,0 ~6500,0 ¢ (Mnn u, B
3aBMCMMOCTM OT 3HAYeHus
F12.50)

0~3

0,0 c (W)

0,0 ¢ (1)

0,0c (v)

0,0c (v)

0,0c (v)

0,0c (v)



F12.50 EanHnubl 0: cekyHApl 0 [u}

n3mMepeHnst 1: yacel
BpPEeMeHU
BbINOMHEHUs!
cTyneHen
F12.51 NcTouHuk 3apaHusa | 0: MocTosiHHOE 3HaveHue B 0 u}
cKopocTu cTynenn | napametpax F12.02 n T.4.
1: Al
2: Al2

3: A3 (dyHKums
otcytcTeyeT B LCI(S))
4: BbICOKOYACTOTHbIN
mmnynbcHbin Bxog HDI
(cbyHKUMS OTCYTCTBYET B
LCI(S))

5: M O-ynpaBnexHne

6: KHOMKV NaHenu
ynpasneHus unv undposble
knemmbl «Beepx» nnm
«BHu3a» (F00.10)

I'Ipvl NOMOLLU  pasHbIX KOMOMHALMA  MOXHO nepekn4yatbCa Mexay
pa3nnyHbIMN NCTOYHUKaMKM 3adaHNA ONOPHOro cuUrHana.

M'pynna F13: NapameTpbl KOMMYHUKaLMOHHOIO
npoTtokona ModBUS RTU

®DyHKUMO- HasBsaHnue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIN KOQ hyHKUUN 3Hau.
F13.00 TNokanbHbIN agpec 0: WwupokoBeLLaTenbHbIN 001 [u]
yCTpoKcTBa B CETU afpec
Modbus RTU 001 ~ 247
F13.01 CkopocTb 06meHa | 0: 300 6ut/c 5 o
OaHHbIMY 1: 600 6uT/c
2: 1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6ut/c
7: 38400 6uT/c
8: 57600 6uT/c
9: 115200 6ut/c

CkopocTb nepenaym yctponictea-MACTEPA 1 MY gomxHa ObITb 0ANHAKOBOMN,
MHaye CBSA3b He OyaeT ycTaHoBneHa. YeM Bbille CKOPOCTb Mnepedayvun, Tem
BblLLIE CKOPOCTb peaKLn CUCTEMBI.



DyHKUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBog. U3m.

HanbHbIN KOA byHKUMN 3Hau.
F13.02 dopmaT AaHHbIX 0: 8-N-2 3 o
npotokona Mod- 1: 8-E-1
BUS RTU 2:8-0-1
3: 8-N-1

®dopmat gaHHbix yctpounctea - MACTEPA u MY pgomxeH coBnagaTb, B
NPOTUBHOM cry4ae CBsi3b He ByaeT ycTaHoBMeHa.

DyHKLMO- Ha3BaHue [nana3oH HacTPOMNKU 3aBoa. | Uam.
HanbHbLIA KoA pyHKUUU 3Hau.

F13.03 Bapepxka oTBeTa 0~20mc 20 o

F13.04 Bpemsi 0,0 (3awwmTa oTKIoYEHa), 0,0 o
cpabarbiBaHUsi 0,1~60,0c
3aLuThl No
OTKIIOYEHWIO CBA3N

F13.05 BbiGop npoTtokona 0: HecTaHAapTHbBIN NPOTOKON 1 o
CBA3N cBSA3N

1: cTaHAapPTHLIA NPOTOKON CBA3N

F13.06 TouHOCTb 3a4aHus 0:0.01A 0 =
TOKOBbIX BEMUYUH 1:0.1A
Npu CYUTBIBAHUU
[aHHbIX MO
npotokony ModBUS
RTU

Fpynna F14: MNapameTpbl npousBoguTens™

*Mpu ucnonb3oBaHun NnaTel pacwmpeHus LCI-DP B meHo umeeTcs Ase rpynnbl napametpos F14:
rpynna, 4To creadyet cpasy nocne rpynnbl F13, OTHOCUTCS K UCMOMNb30BaHUIO CETEBOTO NPOTOKOMNa
Profibus DP

Bonee nogpobHo — cM. MIHCTpykuUmMio ana nnatel paclnpenus LCI-DP

Fpynna F15: MNapameTpbl anekTpoaBuratens 2
B cepumn LCI moxHO nepeknioyatbest Mexay AByMs Habopamu napameTpoB
aneKTpousmraTeneﬁ. OnucaHnue aHanorn4yHo onucaHuto napameTpoB

anekTpoasuratens 1 (cm. epynny FO2).

DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBog. Uzm.
HanbHbIW KOA pyHKLMK 3Hau.
F15.00 Tun 0: cTaHQapTHLIM aCUHXPOHHBIA | O [
anekTpoaBuraTens | anekTpoaBuratenb
2 1: anekTpoaBuratensb,

afanTMpOBaHHbIN Ans
paboThl C 4aCTOTHLIM
npeobpasosatenem (AQYP)



F15.01

F15.02

F15.03

F15.04

F15.05

F15.06

F15.07

F15.08

F15.09

F15.10

F15.27

F15.28

F15.29

HomunHanbHas
MOLLHOCTb
anekTpoaBuratens 2

HomuHanbHas
YyacTtota
anekTpoasuratens 2

HomuHanbHas
CKOPOCTb BpaLLeHust
anekTpopsuratens 2

HomunHanbHoe
HanpsxeHve
anekTpoaBuratens 2

HomuHanbHbI
TOK aCMHXPOHHOTO
anekTpoasurarens 2

ConpoTuBneHue
obmoTok cTatopa
ACMHXPOHHOTO
anekTpoasurarens 2

ConpoTuBneHve
o6MOoTOK poTopa
ACMHXPOHHOTO
anekTpoasurarens 2

MHAayKTMBHOCTL
paccesiHus
anekTpoaBuratens 2

BaanmHas
WHOYKTUBHOCTb
anekTpoasuratens 2

Tok xonocToro xofa
anekTpoasurarens 2

Tun aHkoaepa

BeiGop Tvna nnatsl
PG

KonuyectBo
MMMySbCOB Ha 06opoT

0,1 ~1000,0 kBT

0,01 ~ (F00.03)

1~ 65535 06/MUH

1~2000B

0,01 ~ 655,35 A
(mowHocTb MY <55 kBT)
0,1~65535A
(mowwHocTk MY > 55 kBT)

0,001 ~ 65,535 Om
(MY =< 55 kBT)

0,001 Om ~ 6,5535 Om
(MY > 55 kBT)

0,001 ~ 65,535 Om
(mowHocTb MY < 55 kBT)
0,001 Om ~ 6,5535 Om
(mowHocTb MY > 55 kBT)

0,01 ~ 655,35 M4

(mowyHocTb MY < 55 kBT)
0,001 MIH ~ 65,535 MIH
(mowwHocTb MY > 55 kBT)

0,01 ~ 6553,5 M1

(mowyHocTb MY < 55 kBT)
0,001 MIH ~ 6553,5 MIH
(mowHocTb MY > 55 kBT)

0,01 ~ (F15.05)
(mMowHocTb MY < 55 kBT)
0,01A ~ (F15.05)
(mowHocTs MY > 55 kBT)

0: ABZ vHKpeMeHTanbHbI
1: UVW uHKpeMeHTanbHbI

0: QEP1

1~ 65535

3aBucut
or
mogenu

3aBucnt
ot
mogenn

3asucut
or
mMogenv

3aBucut
or
mMozenu

3aBucnt
or
mogenu

3aBucut
or
mogenu

3aBu-
cuT oT
mogenu

3aBu-
cuT oT
moaenu

3aBu-
cuT ot
mopenu

3asu-
cuT OT
mMogenv

2500



F15.30

F15.31

F15.32

F15.33

F15.36

F15.37

F15.38

F15.39

F15.40

F15.41

F15.42

F15.43

F15.44

MocnenosaTenbHOCTbL
a3 AB sHkogepa
ABZ

Yron yctasku
3HKoAepa

MocnenoBaTenbHOCTb
da3 UVW aHkogepa
uvw

Yron cmeLleHns
natymka UVW

Bpemsi obHapyxeHus
obpbiBa obpaTHoi
CBS13M MO CKOPOCTU

WpeHtudmkauus
napameTpoB 3MeKTPO-
nsurartens 2

KoadhdpumuneHt
NponopL1oHanbHOCTM
KOHTypa ckopocTy 1

Bpems
VHTErpvpoBaHns
KOHTypa ckopocT 1

YacroTa
nepeknoyeHns 1

KoadbdpmumeHt
nponopL1oHansHoro
yBEMNMYEHNs KOHTYpa
cKopocTu 2

Bpewmsi
MHTErpypoBaHusi
OTKITOHEHUIA KOHTYpa
ckopocTu 2

YacroTa
nepexnyeHus 2

MoBbiWweHe MOMeHTa
Npu BEKTOPHOM
ynpaeneHum

0: npamas
1: obpaTHasn

0,0-359,9°C

0: npamas
1: obpaTHas

0,0-359,9°C

0.0: Her
0,1~10,0c

0: HeT pgencTBus
1: cTaTMyeckas
naeHTuduKaumsa
2: nonHasn
naeHTuduKaumsa

1~100

0,01 ~10,00¢c

0,00 ~ (F15.43)

1~100

0,01~10,00c

(F15.40) ~ (F00.03)

50 ~ 200 %

0,0°

0,0°C

0,0

30

0,50 ¢

5,00 'y

20

1,00 ¢

10,00 'y,

100 %



F15.45

F15.46

F15.47

F15.48

F15.51

F15.52

F15.53

F15.54

Bpewmsi
dunbTpoBaHNA
KOHTypa CKOpOCTH

KoadbdpnumeHt
nepeBo3byxaeHNs
npv BEKTOPHOM
ynpasneHuu

McTouHuk 3apaHusa
MakcumarnbHOro
MOMeHTa ans
pexuma ynpaesneHusa
no CKoOpoCTn

OrpaHuyeHve
MOMEHTa Ans
pexuma ynpasrneHus
no ckopocTn

MponopunoHanbHbI
KoadppuLneHT
BO30Y>KAeHUs
KOHTypa Toka

KoadbdpnumeHt
VHTErpupoBaHus
BO30YKaEeHUs
KOHTYpa Toka

[MponopunoHanbHbIn
KO3 PULNEHT
YCUIeHUst MOMEeHTa
KOHTypa Toka

KoadbdpuumeHt
VHTErpupoBaHus
MOMEHTa KOHTypa
ToKa

0,000 ~0,100 c 0,000c | o

0~ 200 64 =}

0: domkcnpoBaHHoe 0 o

3Ha4eHWe B napameTpe

F03.10

1: Al

2: Al2

3: AI3 (dbyHkums

otcytcTByeT B LCI(S))

4: BbICOKOYACTOTHbIV

mmnynbcHbl Bxog HDI

(dpyHKUMs oTCyTCTBYET B

LCI(S))

5: KOMMyHMKaLMOHHbIN

npotokon ModBUS RTU

6: MuHumym 13 Al1, Al2

7: Makcumym 13 Al1, Al2

0,0 ~200,0 % 150 % 3a-
BOA-
ckoe

0 ~ 60000 2000 =}

0 ~ 60000 1300 =}

0 ~ 60000 2000 =}

0 ~ 60000 1300 o



F15.55

F15.61

F15.62

F15.63

F15.65

lpynna napametpoB F17 wucnonb3yeTcs ANsi KOHTpons MHdopmauum
0 paboyem coCTOsIHMM npeobpa3oBaTens 4acToTbl, MOMb30OBaTENM MOryT
yCTaHOBUTb TpebyeMble napameTpbl, KOTOpble MOXHO BbICTpO 0TOOPa3nTb Ha

WHTerpanbHoe
CBOWCTBO KOHTYpa
CKOpPOCTH

MeTon ynpaeneHust
CKOPOCTbIO
3MeKTpo-
nsuratens 2

BbiGop BpemeHnu
pasroHa u
3amepneHus
anekTpoaBsuratens

MoBbiweHve
KpyTsiLLEro
MOMEHTA 3MeKTPo-
nsuratens 1

KoadbdpnumeHt
noaasneHus
konebanusa U/f
anekTpoaBuratens
2

0: HeaKTMBHO 0
1: aKTUBHO

0: BektopHoe ynpaenexnue | 0
C Pa30OMKHYTbIM KOHTYPOM

1: BekTopHOe ynpasneHve

C 3aMKHYTbIM KOHTYPOM

2: CkansipHbI MeToq,

0: aHanornyHo 0
anekTpoasurartento 1

1: Bpems pasroHa n
3amennexus 1

2: Bpems pasroHa u
3ameanexHuns 2

3: Bpewmsi pasroHa u
3ameanexus 3

4: Bpems pasroHa u
3amennexHus 4

0,0 %: (aBTOMaTM4ECKOE 3asucut
NOBbILLEHNE MOMEHTA) oT
0,1~30,0% Moaenu
0~ 100 3aBucut
ot
mopenu

Fpynna F17: NapameTpbl MOHUTOPUHra

WHOWKaTOope Onda oTnagkum n 06CJ'Iy)KI/IBaHI/Iﬂ.

[aHHas rpynna napameTpoB MOXET OTCYTCTBOBaTb B 3aBUMCMMOCTM OT
Bepcumn MMO. Mpu OTCYTCTBUM A@HHOW Tpynrbl PEKOMEHAYEM MOnb30BaTbCA

napametpamu rpynnsl FO8 (F08.03, F08.04, F08.05).

®DyHKLMO-
HanbHbIW KOA

F17.00

HassaHue
pyHKUUU

Pa6ouas yactota

[Aunana3oH HacTPOWNKK 3asoga.
3Hau.



F17.01 OnopHas yacTtota

F17.02 BbixogHow Tok

F17.03 BbixogHoe
HanpsixeHve

F17.05 BbixoaHasi MOLLLHOCTb

F17.06 BbixoaHoM KpyTALWMN
MOMEHT

F17.07 HanpskeHue 3seHa
MNOCTOSIHHOTO TOKa

F17.08 OnopHbIi curHan
MWA- ynpasnenus

F17.09 CurHan obpatHon
cesAsu NAA-
ynpaeneHus

F17.10 CocTosiHne BXoaHbIX
KnemMm

F17.11 CocTosiHne unpoBbIX
BbIXOA0B

F17.12 HanpsikeHnve Al1

F17.13 Hanpsikenne Al2

F17.14 Hanpsikenune Al3

F17.15 3HaueHune cyeTumka

F17.16 3HaueHve aAnvHbl

F17.17 CryneHb MJK

F17.18 Yacrota
BbICOKOCKOPOCTHOTO
MMNYyNbCHOTO BXoAa
(HDI), eannnua
namepenus 0.01 My

F17.19 PacueTHoe 3HaveHune
CKOpPOCTY ABuratens

F17.20 OcrTaBlueecs Bpemsi
paboTbl

F17.21 Hanpsikenue Al1 oo
KOppeKLmm

F17.22 Hanps»xenue Al2 no
KoppeKLuum

F17.23 Hanpsikenune Al3 oo
KOppeKLuum

INSTART®
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F17.24 JuHeliHasa ckopocTb .

F17.25 Bpewms BknoveHusa .
nuTaHus

F17.26 Bpewms pabotbl .

F17.27 YacToTa, 3agaHHas ¢ .

BbICOKOCKOPOCTHOTO
MMMNYNbCHOTO BbIXOAA
(HDO), eannuua
navepenus 1My

F17.28 YacToTa, 3agaHHas .
C npoTokona CBsi3n
Modbus RTU

F17.29 dakTnyeckas .
CKOpOCTb 06paTHoOW
CBA3N

F17.30 YacToTta Ha ]
UCTOYHUKE 3aaaHunst
YacToTbl A

F17.31 YacroTa Ha .
UCTOYHUKE 3aaaHust
yacToTbl B

Fpynna F26: HacTpolika noXapHOro pexuma

[aHHas rpynna napameTpoB AeNCTBUTENbHA TOMbKO ANS Mogenew cepun
LCI c nogaep»koi noxapHoro pexvnmMa (OKoH4aH1e Ha3aBaHUst MOAENU COrfacHo
cucteme 0603HadveHni «— FM»)

®DyHKLUMO- HasBaHue dyHKUumMn Jnana3oH HacTPOMKK 3aBoa. Uam.
HanbHbIN KoL 3Hau.
F26.00 Beibop Tna 0: yacToTa 3agaercst 0 u}
MOXapHOro pexuMa F00.06, ynpasneHue

NYCKOM W OCTaHOBOM
3apaetcsa F00.01

1: yactoTa 3apaetcs
F26.01, octaHoB
onpegensTcs
pasmblkaHWeM KIleMMbl
NOXapHOTo pexuma unu
KNeMMOW aBapumHOro
ocTaHoBa

2: yacToTa 3afaetcs
F26.01, octaHoB
HEeBO3MOXeH

F26.01 OnopHas YacToTa 0,00 'y ~ (F00.03) 0,00y | o
MoXapHOro pexmma



Maga 7. YnpaBneHusi N0 KOMMYHUKaLMOHHbIM NPOTOKOIaM
7.1 KommyHukaumoHHbI npoTtokon Modbus RTU

Mpeobpasosatenn uvactotel cepun LCI  (LCI(S)) noppepxwuBsatoT
cTaHaapTHein npoTtokon ceAsu Modbus RTU. C nomouwbto KoHTponmnepa
unm MK MoxHO ynpaBnaTb YCTPOMUCTBOM, @ TakKe W BbINOMHATL MOHUTOPUHT
napameTpos. [pexae, 4em ncnonb3oBaTb coeanHeHne no npotokony Modbus
RTU, o3HakombTeCh CO crneaytoLLen nHpopmaumen o 6esonacHocTu.

Korpga  ynpaBneHve npeoGpasoBaTeneM  4acToTbl  MPOWU3BOAUTCA
AVCTaHUMOHHO, ybeautecb, 4To Bbl cobniogaete TexHuky 6Ge3onacHOCTW.
Ob6s3atensHO coobwmTe nepcoHany, umetowemy goctyn kK MY, 4to oH Moxet
ObITb 3anyLUeH B 060N MOMEHT.

B paHHOM rnaBe Bce 3HaAYeHUS C MHOEKCOM «h» MokasbiBatorT,
== | 4TO [aHHOEe 3HaYeHWe yKasaHO B LUeCTHaguaTepu4HOn cucteme
== | cuncnenus (hex). Ecnn nHoekca HeT, 3Ha4WT, 3Ha4YeHNe yKasaHo B

AeCATUYHON cucTeme cumucnenus (dec).

Cepusi LCl umeet gBa ceteBbIX pexuma: pexum Master/Slaves n pexum
Master/Slave.

Puc. 7.1 Cemesoli pexxum Master/Slave

Puc. 7.2 Cemeeoli pexxum Master/Slaves



dopmar gaHHbIX MO ymonvaHuio: E-8-1 (4eTHocTb, 8 OWUT paHHbIX, 1
KOHe4HbI 6uT), 19200 6uT/Cc. HacTpoikn napameTpoB CBSI3W BbIMOMHSAETCH B

yHKUMOHanbHoW rpynne F13.

7.1.1 CTpyKkTypa coobLieHus

MpoTtokon ModBUS BkntovaeT ABa Buaa pexuma nepegaqmn (pexum RTU
n ASCII), LCI nopoepxuBaeT Tonbko pexum RTU, cooTBeTCTBYOLWME AaHHbIE
cnegyloLwme:

GaviTbl: 1 cTapToBbIN 6UT, 8 BUTOB AAHHbBIX, KOHTPOSbHBIN BUT U KOHEYHBbIN
6uT. MNpun HannunM NpoBepoYHOro uta 1 BUT NPOBEPKN YETHOCTU/HEYETHOCTU 1
1 KOHeuHbIV 6UT. Korga GuT YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX BuTa.

CTAPTOBbIV BUT NMPOBEPOYHbIN KOHEYHbIV
BUT BUT BUT

0/1/2/3/4|5/67

B pexkume RTU cooblLieHne Bcerga MMeeT MHTEpBa BpeMeHW Nepeayn He
MeHee 3,5 6aiiToB B Havane. CTpykTypa coobLueHunin (3anpoc/oTBET) nepegaeTcs
B crefylolem nopsake: agapec MallWHbl, KO4 KOMaHabl ornepaunv, AaHHble
n KoHTponbHoe cnoBo CRC. [Nepenada kaxagoro GanTa OCyLLECTBASiETCA B
LwecTHaguaTepuyHom cpopmarte. dopmMat LaHHbIX CrieayoLwuii:

®dopmart nepenaym gaHHbix Modbus RTU

< »
< >

lMpoBepka

CRC Cron-6ut

Crapt-6ut Anpec Peructp [aHHble

1.0na  onpepeneHust Hayana cooblieHns  ucrnonb3yeTcs  naysa
NPOAOIHKUTENBHOCTLIO He MeHee 3,5 cumBonos (14 6uT).

2.Ecnun nay3a npu nepepaye coobieHns 6onee yem 1,5 cumona (6 6uT),
TO faHHoe coobLeHne cYMTaeTCst OLUNMGOYHBIM.

Tabnuua 7.1 CtaHgapTHas CcTpykTypa coobeHns RTU:

START T1-T2-T3-T4 (Bpems nepegaum 3,5 Gaiita)
SLAVE ADDR Agpec ceasu: 1 ~ 247
CMD 03H: yteHne napamMeTpoB NOAYNMHEHHOTO YCTPOWCTBA;

06H: 3anncb napameTpoB NOAYMHEHHOIO YCTPONCTBA

DATA (N-1) [aHHble: rpynna napameTpa, HoMep napameTpa,
DATA (N-2) 3HayeHve napameTpa



CRC CHK crapuero MpoBepka 3Ha4eHusi: CRC
paspsina

CRC CHK mnapguero
paspsina

END T1-T2-T3-T4 (Bpems nepegaum 3,5 6aiiT)

3. Mpoepka aaHHbIX CRC ncnonb3yeTcsi 4nsi npoBepku 6anToB coobLleHus.

Mpumep: Kog komaHapl (CMD): 03H, yteHne N cnos (Makcumym 12 cros
HenpepbIBHOIO YTeHUst). Agpec nogYnMHEHHoro yctponctea paseH 01, pernctp
— F002 (npu HenpepbIBHOM 4YTEHUW ABYX CroB), a 3aTeM WHcopmauus o
KOMaHAe BeayLero ycTpoicTtaa. [Mpumep Huxe.

ADR 01H
CMD 03H
CTapToBbIfi PperncTp cTapLuero paspsga FOH
CTapToBbIii perycTp Mnagliero paspsiaa 02H
3HayeHne JaHHbIX cTapLiero paspsiga 00H
3HaueHve AaHHbIX MrazLlero paspsiga 02H
CRC CHK mnapgwero pa3psiga HyxHo paccuntbiBaTh
CRC, CHK

CRC CHK crapLuero paspsiga

MHdopmaumsa oTeeTa NOAYMHEHHOrO yCTponcTBa, Korga napametp F13.05
ycTaHoBneH Ha 0.

ADR 01H
CMD 03H
CTapToBbIfi PerncTp cTapLuero paspsga FOH
CTapToBbIii pervcTp Mnagiwero paspsiaa 02H
3HaveHve AaHHbIX cTapLiero paspsga 00H
3HaueHve AaHHbIX MraLlero paspsiaa 02H
CRC CHK mnapawero pa3psiaa HyxHo paccunTbiBaTh
CRC, CHK

CRC CHK crapLuero paspsiga



Korga napametp F13.05 yctaHoBneH Ha 1:

ADR 01H
CMD 03H
Konuuyectso 6utos 04H
PervcTp aanHbix FOO2H cTtapluero pa3psiga 00H
PervcTp ganHbix FOO2H mnagwero paspsina 00H
HanHble FOO3H crapLuero paspsaa 00H
OanHble FOO3H mnagwero paspsiga 01H
CRC CHK mnapgwero pa3psiga HyxHo paccuntbiBaTh
CRC, CHK

CRC CHK crapuuero paspsiga

Kop komaHael 06H (3anuck). Hanpumep, komaHaa Ha 3anvck 5000 (1388H)
B peructpe FOOAH MY, agpec nogunHeHHoro yctponctea 02H. NHdbopmaums
0 KOMaHfe Ha 3anuce:

ADR 02H
CMD 06H
Anpec AaHHbIX cTapLuero paspsaa FOH
Afpec faHHbIX Mnagwero paspsaga 0AH
CopepxaHue AaHHbIX cTapllero paspsiga 13H
CopepxaHune AaHHbIX MnagLiero paspsiaa 88H
CRC CHK mnapgwero paspsiga HyxHo paccunTbiBaTh
CRC, CHK

CRC CHK crapLuero paspsiga

MHdopmaumsa otBeTa NOAYUHEHHOTO:

ADR 02H
CMD 06H
Afpec faHHbIX cTapLuero paspsaa FOH
Anpec aaHHbIX MnagLwero paspsga 0AH
CopepxaHue aaHHbIX cTapLiero paspsiaa 13H
CopepxaHue AaHHbIX MnafLiero paspsiaa 88H
CRC CHK mnapgwwero pa3psiga HyHo paccunTbiBaTh
CRC, CHK

CRC CHK crapuuero paspsiga



Metoabl nposepkn CRC: CRC-pomeH onpegenseT cogepxaHue BCero
coobuwenns. [omeH coctouT u3 AByx 6anToB, copepxawmx 16-6uTHOE
OBOMYHOE 3HayeHue, KOTOpOoe MpuUcoeduHsieTcss K cooblieHntio nocne
BbIYMCMEHNSA 3HaveHuss nepepawowero obopynosaHus. [puHMMaloLee
YCTPOWMCTBO NOBTOPHO BblumcrnsieT CRC npuHSATOro coobLueHms n cpaBHUBAET C
nonyyYeHHbIM 3HaveHnem gomeHa CRC, ecnu aBa 3HayeHns CRC otnuyatotes,
TOo ecTb owmbka npu nepegade. CRC cHayana nomewaetca B OxFFFF, a
3aTtem obpabaTtbiBaeTcsa bonee wecTn nocnegoBartenbHbIX 6anToB COOOLLEHMS
CO 3HauveHuneM Tekyulero peructpa. Ana CRC gonyctMmbl Tonbko 8-6UTHbIE
AaHHbIe KaXaoro cMMBoOna, a CTapToBbI OMT, CTOMOBLIA BUT N BUT YETHOCTU
HepencTBuUTenbHbl. B npouecce CRC kaxabivi 8-6MTOBbLIN CMMBOI paccyvTbiBaeT
otaenbHo XOR ¢ coaepXMmbIM perncTpa, B pesyrnsrarte nepemeLlaeTcs B camoe
HU3Koe 3P(PEKTMBHOE HanpaBreHne, a Camblil BbICOKUA 3PEKTUBHBIA GUT
3anonHsetca 0. LSB nssnekaerca ana nposepku: ecnun LSB paBseH 1, pernctp
oTAenbHO BbiNonHseT onepaunio XOR ¢ npepycTaHOBNEHHBIM 3HAYEHUEM;
ecnu LSB pageH 0, To He BbinonHseT. Becb npouecc nostoputcst 8 pas. MNMocne
3aBepLUeHUst nocnepHero 6uta (Bocbmoro 6uTta) cneaytowme 8-6utHole 6anTbl
OyayT oTAenbHO BbINONHATL onepaumio XOR ¢ TekyLmm 3HavyeHneM perucrpa.
KoHeuyHoe 3HayeHue B peructpe — 3710 3HadeHve CRC nocne BbINONHEHUsI
BCex 6anToB B COOOLLEHMN.

7.1.2 OnpepeneHue agpeca nepegayv faHHbIX

Agpec pervctpa COCTaBnsieTCA Ha OCHOBE HOMepa rpynnbl U HoMmepa
napameTtpa:

ctapwwui 6ant FO — FE (rpynna F), A0 - A2 (rpynna F15, F17); mnagwwn
6ant 00 FF.

Fpynna napameTpoB Appec peructpa ans Appec peructpa gns
CBA3MN 3anucu B RAM
FOO ~ F14 0xFO00~0xFEFF 0x0000~0x0EFF
F15 ~F17 0xA000~0xA2FF 0x4000~0x42FF

Hanpumep, ans F04.12 peructp 6yanet 0xF40C, rae F4 npeacrasnsieT Homep
rpynnel FO4; 0C npeacTtaBnsieT wecTHaguaTepuyHbii doopMat ymncna Homepa
napametpa 12 B rpynne F04.

Ons napametpa F15.51 pernctpom 6ynetr 0xA033, rae A0 npeacrasnsiet
cobon Homep rpynnbl F15; 33 npeacraBnsier LecTHaguatepuyHbin hopmat
yncna Homepa napametpa 51 B rpynne F15.

Mockonbky EEPROM 4acTo nepesanucbiBaeTcsl, 9TO COKpallaeT CpokK
cnyx6sl EEPROM; anst HEKOTOpbIX NapamMeTpOB €CTb BO3MOXHOCTb 3anucbiBaTb
3Ha4eHus B onepaTunBHyto NnamaTb RAM. K 3Ton hyHKLMM MOXKXHO NONacTb TOMbKO
nyTem U3mMeHeHus CTapLuero pa3psiia CooTBETCTBYIOLLEro KOAoBoro aapeca ¢ F
Ha 0 0 (ansa rpynn FOO-F14), nu6o c A Ha 4 (ans rpynn F15, F17).



[nanasoH crapluiero n mnapwero 6anToB COOTBETCTBEHHO: CTaplumin 6anT
00 OF (rpynna F); mnagwwn 6ant 00 FF. Hanpumep

Bxoa komanabl ynpasnenus B MY (Tonbko 3anuce):

* koA, dyHKkumn F04.12 He coxpaHsieTca B EEPROM u 3apaet agpec 040C;

« koA, dyHKkumn F15.51 He coxpaHseTtca B EEPROM u 3agaet agpec 4033.

OTOT agpec AenCTBUTENEH TOMbKO Anst 3anvcu B RAM, npu uteHunn agpec
HeOencTBUTEneH.

[Ina Bcex napamMeTpoB MOXHO peanv3oBaTh 3Ty OYHKLMIO C MOMOLLBIO KoAa
komangbl 07H.

Ipynna F14: napameTpbl He MOryT ObiTb HU MpoOYMTaHbl, HK
=) UN3MeHeHbI. [pynna F17: napameTpbl MOryT ObiTb TOMBKO CYUTaHBI,
== | HO He moryT ObITb M3MeHeHbl. HekoTopble napameTpbl Henb3s
n3MeHATb npu pabotaowem Y. Mpn M3mMeHeHun napameTpoB
Koga GyHKUMKM criegyeT Tawkke yu4uTbiBaTb AManasoH HAaCTPOMKM
napamMeTpoB, EANHULIbI U3MEPEHNS.

7.1.3 Tabnuubl perucTpoB CBA3U
Tabnwuua 7.2 YnpaBneHue nyckoM, OCTaHOBOM 1 OMOPHOM YacTOTON (TOMbKO
3anuchb):
A.qpec KOMaHAbI OyHKLlI/ISl KOMaHAb!
1000H 0001H: BpalueHue Brnepea

0002H: BpalueHue Ha3ag
0003H: TonykoBOe BpalleHne B MPSMOM HanpaBrieHun
0004H: TonuykoBoe B 06paTHOM HanpaBneHnn
0005H: OcraHoB No MHepLUWK
0006H: OcTtaHoB ¢ 3ameaneHnem
0007H: Cbpoc curHana otkasa

3000H 3apaHune YacToThl

Mpun paGote c [aHHbIMM agpecaMu HeobxoauMo YGeauTbcsi, YTO B
npeobpa3oBartere 4acToTbl 3HavyeHne napametpa F00.01 BbiICTaBNeHO paBHbIM
2 (ynpaBreHue MyckoM U OCTaHOBOM MO CETEBOMY MPOTOKONY) M 3HaYeHue
napametpa F00.06 BbicTaBneHo paBHbIM 9 (BbIOOP WCTOYHMKA 3adaHus
OMOPHOrO CUrHana c CeTeBoro NpPOToKona).



Tabnuua 7.3 YnpasneHne BbIXOAHbIMW KNeMMaMu (TOMbKO 3anuch):

Appec koMaHAabI DYHKUUA KOMaHAbI
1001H BuT 0: BbIXOA C OTKPbITHIM KonnekTopom MO1
But 1: peseps
But 2: penenHbin Bbixog T
But 3: peneiHbin Bbixog R

BuT 4: BbICOKOYACTOTHBIVM UMNYIbCHbIN Bbixod (HDO)

Mpu paboTe ¢ AaHHbIMM apgpecamu ybeauTech, YTo B npeobpasosaTene
YacToTbl 3HayeHne napametpoB F07.01 (dyHkums Beixoga HDOR), F07.02
(dyHkums penenHoro Bbixoga T), F07.03 (dpyHkumsa penemnHoro Bbixoga R)
unu F07.04 (dbyHkums Bbixoga MO1) BbicTaBneHo paBHbiM 20 (ynpaeneHue no
ceTeBOMYy MpoTokony). B aapec BBoguTcs 3HaveHWe napameTpa B AeCATUYHOW
CUCTEME CUMCIIEHUSI, T.e. HYXHO MONYYUTb 3HayeHWe B [BOWYHON cuUCTEME
CYMCINEHUSA U NEepPeBECTU B AECATUYHYIO.

Hanpumep, TpebyeTcs caenaTb akTUBHBIM perneiiHbli Bbixod T U BbIXOA C
OTKpbITLIM Konnektopom MO1. Yucno B oBoUYHOM cucteme cumcnennsi: 00101.
B AecsTUYHON cucTemMe CYMCNEHUS 3TO YNCTIO PAaBHO 5 — 3TO 3HAYEHMe HYXXHO
BBecTu B agpec 1001H.

Tabnuua 7.4 YnpaBneHue aHanorosbiM BbixogoM AO1 (TOMbKO 3anuck):
Peructp DYHKUUA KOMaHAbI
1002H 0 ~ 7FFF o3Havaet 0 % ~ 100 %

Tabnuua 7.5 YnpasneHue aHanorosbiM BbixogomM AO2 (TONbKo 3anuce):

Peructp DYHKUUA KOMaHAbI
1003H 0 ~ 7FFF o3Ha4aeT 0 % ~ 100 %

Tabnuua 7.6 YnpaBneHvne MMMNynbCHbIM BbIXOAOM (TOMbKO 3anuch):

Peructp DYHKUMUA KOMaHAbI
1004H 0 ~ 7FFF o3Havaet 0 % ~ 100 %

Tabnuua 7.7 Ctatyc npeobpasoBaTenst 4acToTbl (TONbKO YTEHUE):

Peructp DYHKUNA KOMaHAbI

2000H 1: npeobpasoBaternb YacToThbl 3anyLLUeH, BpalleHue Brnepes
2: npeobpasoBaTenb YacToThbl 3anyLleH, obpaTHoe BpalleHue
3: npeobpaszoBaTenb YacTOTbl HAXOAUTCA B PEXMME OCTaHOBa



Tabnuua 7.8 Agpeca napaMeTpoB MOHUTOPUWHra:

Peructp DYHKUUA KOMaHAbI

3001H Pabouas yactoTa

3002H Hanpspkenne Ha 3MNT

3003H BbIxogHoe HanpsikeHne

3004H BbixogHon Tok

3005H BbixogHasi MOLLIHOCTb

3006H KpyTSALWwmin MOMEHT Ha BbIxoae

3007H Pabouas ckopocTb

3008H CocTosiHME BXOOHbIX KNEeMM

3009H CocTosiHME BbIXOAHbLIX KNEemMm

300AH Hanpsbkenne Al1

300BH Hanpspkenne Al2

300CH Hanpspkenne Al3

300DH Tekyllee 3Ha4YeHne cyeTymka

300EH Tekyluee 3HaveHne ONVHHbI

300FH CkopocTb O[] B 06/MUH

3010H OnopHbIn curdan MO-ynpaenexns

3011H CurHan obpatHoi ceasu MUA-ynpasneHus

3012H Crynenb MINK

3013H YacrtoTta BXxogHOro umnynbca, eamHmua namepenms 0,01 kly,
3014H CkopocTb 06paTHoii cBsi3u, eamHuua namepenus 0,1 'y
3015H OcraBleecs Bpemsi paboTbl

3016H Hanpspkenne Al1 go koppekummn

3017H Hanpspkenne Al2 go koppekumm

3018H HanpspkeHune Al3 go koppekuum

3019H JInHenHas ckopocTb

301AH TekyLee Bpemsi Npy NOAAHHOM MUTAIOLLEM HanpPsXKeHUn
301BH Tekylee BpeMsi B COCTOSIHUM paboTbl

301CH YacroTta BXOOHOro MMMynbca, eavHuua namepenns 1 'y
301DH Bpemsi ycTaHOBNEHUs CBA3N KOMMYHWUKALIMOHHOIO NpoToKona
301EH dakTnyeckas cCkopocCTb C AaTunka obpaTHOM CBSA3N
301FH OTo6paxeHune yacToTbl A

3020H OTo6paxeHune yacToTbl B



[Ins oTHOCUTenbHOro MpoueHTHoro 3HaveHus -100,00 % ~
100,00% MOXeT BbINONHATLCS TOMbKO onepauust 3anucu. [pu
3anucy 3HaYeHUst 4acToTbl YacToTa ONpeaensieTcsl OTHOCUTENbHO
MakcumanbHoro 3HadeHust 4yactoTel (F00.03). [Mpu 3anucu
B KayecTBe 3Ha4YeHUss MOMEHTa, 3anucbiBaeMoe 3HayeHue
onpepaensieTcs otHocuTensHo F03.10, F15.48 (anekTpoasuratens 1,
anekTpogsuratens 2).

YctaHoBka naponsi (ecnv Bo3Bpawaetcs k 8888H, ato o3Havaert, 4yTtO
yCTaHOBKa Mapons BbINOSHEHa):

Peructp 3Ha4yeHue AaHHbIX
1EQ0H ——

Tabnuua 7.9 Agpec nHmumnanumsaumm napametpa 1FO1H:

Peructp DYHKUMUA KOMaHAbI

1FO1H 0001H: C6poc k 3aBOACKMM HacTpoikaM, 3a UCKIoYEeHEM

napameTpoB ABuraTens

0002H: C6poc 3anucu owmnbok

Tabnuua. 7.10 Onncanne HemcnpasHocTy MY (kog HeMcnpaBHOCTW):

Anpec
HencnpasHoOCTH WUHbopmaums o HeucnpaBHocTu MY
8000H 0000H: HeT HencnpaBHOCTH

0001H: Meperpyska no Toky npu pasroHe (E004)

0002H: Meperpyska no Toky Npu TOPMOXEHWUN UK pasroHe (E005)
0003H: Meperpyska no Toky Npu NOcTosiHHOM ckopocT (E006)
0004H: MpeBblweHne HanpsxeHns npu pasroHe (E002)

0005H: MpeBbIlWweHne HanpsbkeHne npy TopmoxeHun (EOOA)
0006H: MpeBbILeHne HanpsKeHWs NpY NOCTOsIHHOM ckopocTu (E003)
0007H: MoHwxeHHoe HanpsixeHue Ha 3MT (E001)

0008H: Meperpyska asuratens (E007)

0009H: Meperpyska M4 (E008)

000AH: Motepsi ba3bl Ha Bxoge (E012)

000BH: Motepsi hasbl Ha Bbixogde (E013)

000CH: lMeperpes IGBT moayns (EOOE)

000DH: Meperpy3ka bydepHoro conpotuenerust (E014) 000EH:
HeucnpasHocTb koHTakTopa (E017)

000FH: Monb3oBaTenbckuii oTkas (E00D)

0010H: Owwnbka ceteBoro npotokona (E018)

0011H: Owwubka n3mepenns Toka (E015)

0012 H: Owwnbka ngeHTndukaumm napametpos 3 (E016)

0013H: JocTurHyTo cymmapHoe BpeMsi B cocTosiHum pabotbl (E020)
0014H: Kopotkoe 3ambikaHue Ha 3emnto (E023)

001FH: Meperpes asuratens (E036)

0020H: HekoppekTHble napameTpbl (E037)



Tabnuua 7.10 OnucaHne HencnpaBHOCTY CBA3M (KOQ HEUCNPABHOCTY):

Appec HencnpasHoOCTU WHdopmaums o HeucnpasHocTtu MY

8001H 0000H: Het owwmnbku
0001H: HenpaBunbHbI napons
0002H: HenpaBunbHbI KO4 KOMaHAbI

0003H: HenpaBunbHas koHTponbHas cymma CRC

0004H: HepeicTBUTENbBHBIN agpec
0005H: HepencTButenbHbIi napameTp

0006H: HeBepHoe uameHeHne napameTpa

0007H: Cucrema 3abnokvupoBaHa

7.2 KommyHUuKaunoHHbIM npoTtokon Profibus DP

KommyHukaumoHHbln npotokon Profibus DP sBnsetcs
[OOMOMHMTENBHOW  OnMuMel,  KoTopas  AOoCTynHa  npwu
ucnonb3oBaHuM nnatbl  pacwupenus LCI-DP. Bbonee
noapobHy MHCTPYKUMIO MO ucnonb3oBaHuio Profibus DP
MOXHO ckayaTb Ha oduumanbHoMm cawnte instart-info.ru B
pasgene «[Mloggepxka W cepBuc» —  «[OKyMeHTaums»
— «[NpeobpasoBatenu 4actoTbl» —«[peobpasosaten
YacToTbl cepum LCl».




aga 8. Coo6LweHnsa o cocTosiHum npeobpasoBaTtensi 4acToTbl

Mocne BO3HWKHOBEHUSI cobbiTusi Y peanuayeT yHKUUIO 3aWwuTbl 1
oTobpaxaeT Kkod cobblTusi Ha naHenu ynpasneHusi. MNonb3oBaTenb MOXeT
onpeaenuTb TUN cobbITWs, NpoaHanU3npoBaTh NPUYUHBI U BbINOMHUTL MOWCK
1 yCcTpaHeHvne HeucnpaBHOCTEN B COOTBETCTBUM CO CrEAyoLMMM Tabnmuamu.
Ecnu HeucnpaBHOCTb He MOXeT ObiTb ycTpaHeHa cunamu nonb3oBaTtens,
crepyet o6paTUTLCS B TEXHUYECKYIO MOAAEPXKKY «MHCTapTy.

Kon
cobbITua
u3
XypHana
(F05.27-
29)

7

[Mpn  BO3HWKHOBEHWUU OLLINOBOK,

CBA3aHHbIX C nMpeBbllleHnemM

Toka unu HanpsbkeHus (E001-E008, EOOA, EOOE, EO012, EO16,
E023, E032, E033, E036) sanpeliaeTcsd BO300OHOBMATL paboTy
[0 YCTpaHEHUs! NMPUYMHBLI BO3HUKHOBEHWSI HEUCNPABHOCTU UMKU He
paHee, Yem Yepe3 10 MUHYT NOcne BO3HWKHOBEHUS OLLIMGKU.

CootBeT-
CTBYIOLUNA
Kop,
cobbITuA

E001

E002

Heucnpas-
HOCTb

[MoHmKeHHoe
HanpshkeHue
Ha 3MT

MepeHanpsixe-
HWe npw
pasroHe

Bo3MOXHble NPUYUHBI

1. OTKINOYEHWEe NUTaHKs
n4y.

2.HanpsixeHue Ha Bxoge
MY He cooTBeTCTBYET
yCTaHOBMNEHHbLIM
TpeboBaHusIM

3. Hanpsixenue Ha 3MT
HecTabunbHoe

4. HevcrnpaBHOCTb
BbINPSIMUTENBLHOTO MOCTa
5.HeuncnpaBHoCcTb
3BEHa NOCTOSIHHOIO
TOKa BCreacTeue
HEOAHOKpaTHOW
neperpysku no Toky
6.HeucnpasHocTb
cunosoii nnatel MY

7. HencnpasHocTb
nnarbl ynpasneHus

1. BxogHoe HanpsbxeHune
CINWLLKOM BbICOKOE

2. BbicokOMHepLUMOHHas
Harpyska reHepupyet
HanpsbxeHue Ha 3MT

PeweHus

1. Mopatb NuTaHue Ha
Bxop MY

2. MNposepuTb

Ka4eCTBO HanpshkeHus
nuTaroLlen cetm Ha
cooTBeTCcTBUE TPEDYEMBIM
xapakrtepucTtukam MY npu
3anycke

3. O6patutbes B cnyxoy
TEXHWUYECKOW NoaAepPXKKU
4. O6paTuTbeca B Cryxoy
TEXHUYECKON NOAAEPXKKN
5. O6patnTbecs B Cryx6y
TEXHUYECKOW NoAAEPXKKU
6. OB6patutbes B Crnyxoy
TEXHWUYECKOW NoaAepPXKKU
7. OBbpatutbes B cnyxoy
TEXHUYECKON NOAAEPXKKU

1. Nposeputb

Ka4yeCTBO HanpsixeHus
nuTaoLLen cetn Ha
cooTBeTCTBUE TpebyeMblM
xapakTtepucTtukam MY npu
3anycke



1

E003

E004

E005

Mepenanpsixe-
Hue npn
pabote Ha
NOCTOSAHHOW
CKOPOCTU

MpeBblweHne
3HayYeHun
TOKOBOW
XapakTepucTu
KW Npu pasroHe

MpeBbilweHne
3HaveHun
TOKOBOW
xapakTepuc-
TUKU NpU
3ameqne-Hum
WK TOpMOXe-
Hun

3. Bpewms pasroHa cnuiukom
KopoTKOE

1. BxogHoe HanpspkeHve
CMULLKOM BbICOKOE

2. BbICOKOVHEPLIMOHHAas!
Harpyska reHepupyet
HanpsbkeHue Ha 3MT

1. Kopotkoe 3amblkaHue
mexay hasamu unu Ha
3emnto Ha Bbixoae MY

2. He BbinonHeHa
naeHTUvKaums
napameTpoB
anekTpoasuratens

3. Bpemsi pa3roHa crnvkom
KopoTKoe

4. YcTaHoBMeHHble
napamMeTpbl NOBbILLIEHUS
KPYTSILLErO MOMEHTa Unn
xapakTtepuctuka V/F He
noaxoaaT Anst AaHHOTO
TMNa Harpy3sku

5. CnuLKOM HU3Koe
BXOAHOE HanpsixeHne

6. 3anyck BpaLuatoLLerocs
anekTpoasuratens

7. MNpeBbiweHne
HOMUWHaNbHOW Harpysku npu
pasroHe

8. Cnuwkom Manblii Knacc
MowHocTm MY

1. Kopotkoe 3ambikaHue
mMexay dasamu unu Ha
3emnto Ha Bbixoae MY
2. He BbInonHeHa
naeHTndmKaums
napameTpos
anekTpoAsuratens

3. Bpemsi 3ameanenus
CNULLKOM KOpOTKOE

2. YcTaHOoBUTb TOPMO3HOM
KOMNNEeKT

3. YBenuuutb Bpemsi
pasroHa

1. MNpoBepuTb Ka4ecTBo
HanpshkeHns nuTatoLLe
CeTu Ha CooTBeTCTBUE
TpebyembiM
xapakrtepucTukam MY npu
pabote

2. YcTaHoBUTb TOPMO3HOMN
KOMNNeKkT

1. YcTpaHaTb BHELHWE
HeucnpaBHOCTM

2. BbInonHutb
naeHTUdmKaumo
napameTpos
anekTpoasuraTens

3. YBenuuutb Bpemsi
pasroHa

4. OTperynupoBaTb
NoBbILLEHNE KPYTSLLEro
MOMEHTa BPYYHYIO Unn
BblOpaTb Tpebyemyio
xapaktepuctuky V/F

5. NpoBepuTb ka4ecTBO
HanpshkeHns nuTatoLle
CeTu Ha CooTBeTCTBUE
Tpebyembim
xapakTtepucTukam MY npu
3anycke

6. BbinonHuTL nepesanyck
C KOHTPOMEM CKOPOCTH
UK nocne oCTaHOBKU
anekTpoasuraTens

7. BbISsBUTb NpUYnHY
npeBbILLEeHNs!
HOMWHaMNbHOW Harpyaku
8. YcraHosuTb MY
6ornee BbICOKOrO Knacca
MOLLHOCTV

1. YcTpaHaTb BHELUHWE
HeucnpasBHOCTM

2. BbInonHuTbL
naeHTUVKaLm
napameTpoB
anekTpoasuraTens

3. YBenuuutb Bpemsi
3ameaneHvs

4. MNpoBepuTb Ka4ecTBoO



3 E006 MpeBblweHve
3HayYeHun
TOKOBOW
Xapaktepuc-
TUKW Ha
NOCTOSAHHOW

CKOpoCTH

8 E007 Meperpyska
anekTpoaBwra-

Tens

9 E008 Meperpyaka N4

5 EOOA MepeHanpsxe-

HWe npu

4. CnuLKOM HU3Koe
BXOAHOE HanpsixeHne

5. MNpeBblweHve
HOMWHamNbHOW Harpy3ku
npv pasroHe

6. OTCyTCTBYET TOPMO3HOM
KOMMIEKT

1. Kopotkoe 3amblkaHue
mexay dasamu unu Ha
3emnto Ha Bbixoae MY
2. He BbinonHeHa
naeHTudmKaums
napameTpoB
anekTpoABuraTens

3. CnuLwKkom Huakoe
BXOOHOE

4. MNpeBbileHne
HOMWHaMNbHOW Harpy3ku
npwv pasroHe

5. Cnuwkom Manblii knacc
MolHocTm MY

1. Henopxoasawmi
napametp 3awumTsl F05.10
2. MNpeBbllLeHne
HOMUWHaNbLHOW Harpysku npu
pasroHe unu 6rokmposka
potopa

3. Cnuwkom manelii knacc
MoLHocTm MY

1. MpesbilleHne
HOMMWHaNbLHOW Harpysku npn
pasroHe unu Briokuposka
potopa

2. Cnuwkom Manblii knacc
MoLHocTum MY

1. BxogHoe HanpspkeHve
CMULLKOM BbICOKOE

HanpsbkeHUs nuTatoLLei
CeTu Ha CcooTBeTCTBUE
Tpebyembim
xapaktepucTtukam N4
npv 3ameaneHun unu
TOPMOXEHUN

5. BbISIBUTb MPUUUHY
npesbiLleHns
HOMWHanNbHOWN Harpy3ku
6. YcTaHOBUTb TOPMO3HOM
KOMNNeKT

1. YcTpaHsaTb BHeLLHWe
HencnpaBHOCTN

2. BbInonHutb
naeHTUdmKaLmio
napameTpoBs
anekTpoABuraTens

3. MNposepuTb

KayecTBO HanpshKeHus
nuTaloLLen ceT Ha
cooTBeTCTBME TpEByeMbIM
xapakrepucTtukam N4 npu
3anycke

4. BbIsiBUTb NpUYMHY
npeBbILLEHNs!
HOMUWHaNbHOW Harpysku
5. YcraHosuTb MY

6ornee BbICOKOrO Knacca
MOLLHOCTH

1. KoppekTHas ycTaHoBKa
napameTpos

2. BbISIBUTb NPUYUHY
npesbiLleHns
HOMUWHamNBbHOW Harpysku
1nu GrnokMpoBKK poTopa
3. YcraHosuTb MY

6onee BbICOKOrO Knacca
MOLLHOCTV

1. BbisBUTb NpUYmHy
npeBbILLEeHNs
HOMWHaMbHOW Harpy3ku
nnu 6nokMpoBKu
poTopa, nposepka
anekTpoasuratens u
cunosbIx kabeneit

2. YcraHosutb MY
6onee BbICOKOrO krnacca
MOLLHOCTV

1. MpoBepnTb Ka4ecTBO
HanpshkeHns



npu
3amMennieHumn
unm

TOPMOXEHUN

12 EOOE Meperpes
CUMOBOTO

mogayns

15 EO0 D Monb3oBa-
TenbCKWi

OTKas

20 EOOF Owwnbka
YTEHUS N
3anucu B

EEPROM

10 E012 Moteps chasbl
nUTaHWs Ha

Bxoge M4

1" E013 MoTeps a3kl

Ha BbIxoae

3aMeaneHnn unm
TOPMOXEHUN

2. BbicokonHepumMoHHast
Harpyska reHepupyet
HanpsxeHve Ha 3MT

3. Cnuwkom KopoTkoe
BpeMs 3ameaneHns unu
TOPMOXeEHUS

1. Cnuwwkom BbicoKas
Temnepartypa
OoKpy>KatoLLen cpeabl
2. 3abnokunpoBaH
BO3AYLUHbIA puneTp

3. HeucnpaseHn
BEHTUNATOP

4. HencnpaBeH gatumk

CurHan BHelLHel
HeucnpaBHOCTV MOAYNS
5. HeucnpaseH cunosoi
mozaynb MY

MoepexaeH yun EEPROM

1. Acummetpust
TpéxdpasHoro NUTaHNsA Ha
BXxofe

2. HeucnpagHa nnata
ynpasneHus M4

3. HeucnpasHa nnata
3aLnTbI

4. HencnpasHa cunosas
nnata

1. O6pebIB Kabens,
coeguHsiowero MY n
anekTpoasuraTens

2. AcummeTpus
notpebneHus Toka
anekTpopsuratenem

3. HeucnpasHa cunosas
nnara M4

nuTaroLwen cetn

Ha CoOTBETCTBME
TpebyembiM
Xxapaktepuctukam N4
npv 3ameaneHun unu
TOPMOXEHUN

2. YcTaHOBUTb
TOPMO3HOW KOMMMEKT
3. YBenuusTe Bpemsi
3ameaneHns unu
TOPMOXEHNS

1. CHuauTtb
Temnepatypy
oKpyXatoLLew cpeabl
2. Ouunctutb
BO3AYLUHbIN PUNLTP
3. 3ameHuTb
HeuncnpasHbI
BEHTUNSTOP

4. 3aMeHNTb AaTYmnK

C6poc nocne
BbISIBNEHUS NPUYNHBI
cpabatbiBaHus
BHELUHero curHana
HewncnpasHOCTK 5.
3ameHnTb Moagynb MY

O6patutbes B
cnyx0y TexHU4ecKomn
NOALEPXKKN

1. YcTpaHuTb BHELUHWEe
HencnpaBHOCTU

2. Obpatutbesa B
cnyx6y TexHu4eckomn
noAaepXkn

3. Obpatutbea B
cnyx6y TexHu4eckomn
noAaepXkn

4. ObpaTuTbCs B
cnyx6y TexHu4eckomn
noAaepXKn

1. YcTpaHuTh BHellHne
HencnpaBHOCTM

2. MpoBepuTb
McnpaBHOCTbL 0BMOTOK
anekTpoasuratens

3. O6patutbesa B
Cnyx06y TEXHUYEeCKON
noaaepxku



18

16

19

23

25

E015

EO16

EO017

E018

E020

E023

E026

E029

Owwnbka nsme-
peHusi Toka

Owwnbka naeH-
Tubukauum
napameTpoB
anekTpo-
nsuratenst

HeucnpaBHocTb
KOHTaKTopa,
LYHTMpYtoLLero
TOKOOrpaHu4nBa-
OLWNiA pesncTop

Owmnbka
CEeTeBoro
npoTokona

HocturHyTto
cymmapHoe
Bpems B
COCTOSHUN
pabotbl

KopoTkoe
3amblkaHve Ha
3emnio

Owmbka cBasn ¢
3HKOAEPOM

[ocTturHyTto
cyMmapHoe
BpeMS B

4. HeucnpaseH cunosou
Mozaynb

1. HencnpaBeH aatymk
Xonna

2. HeucnpasHa cunoBsas
nnata M4

1. NMapameTpbl
aneKkTpoaBuUraTens He
YCTaHOBMEHbI COrMacHo
nacnopTHow Tabnunyke
anekTpoasuraTensi

2. HencnpasHocTb
kabenbHOM NUHUN Unn
anekTpoasuraTensi

1. Cunosas nnata MY unn
6noK NUTaHUsi HencnpaseHbl
2. HeucnpaBeH KoHTakTop

1. HencnpaseH kabenb
CBA3N.

2. HenpasussHo
yCTaHoBMNeH napameTp
F00.02

3. HenpasunsHo
yCTaHOBMEHbI NapameTpbl
cBsa3u B rpynne F13

CymmapHoe Bpemst
paboTbl JoCTUINO
YCTaHOBMEHHOrO 3HaYeHNs

KopoTkoe 3amblkaHne
anekTpoasuraTens Ha
3emnio

1. HenpasunbHo nopobpaH
TN 3HKoZdepa

2. HenpaswunbHoe
NoAKIYeHne NpoBoaa
3HKOZEepa

3. SHKoaep noBpexaeH

4. HeucnpagHa nnata
pacuvpenus PG

CymMmapHoe Bpemsi B
cocTosHWUM paboTbl 1
ocTaHoBa JocTuraet

4. O6patutbes B cryxoy
TEXHWYECKOi NofAepPKKM

1. O6patuTbea B cryxby
TEXHUYECKOWN NoAAepPKKN
2. OB6patnTbes B Criyx0y
TEXHWYECKO NoaAepPKKM

1. YcraHoBUTb
napametpbl
anekTpoaBuraTens

B COOTBETCTBUM C
nacrnopTHoW Tabnuykon
anekTpoaBuraTens

2. MNpoBepuTb kabenb u
anekTpoAsuraTtens

1. O6patutbes B cnyxoy
TEXHWYECKOi NoaAepPKKM
2. O6patutbes B cryxby
TEXHUYECKOMN MoAAepKKMN

1. NposepuTb kabenun
CBSI3M

2. MNMpaBunbHo
yCTaHOBUTb NapameTp
F00.02

3. MpasunbHO
YCTaHOBMUTb NapaMeTpbl
CBSI3U

BbinonHuts c6poc o
3aBOACKMNX HACTPOEK ANs
CYMMapHOro BpeMeHu
paboTbl

Mposeputsb kabenb u
anekTpoasuratesns

1. BbibpaTtb TV aHKoaepa
B 3aBMUCKHMOCTM OT
aKkTu4ecKkon cutyauum
2. YcTpaHuTb BHeLLHWe
HencnpaBHOCTW

3. 3ameHuTb
NOBPEXAEHHbIN 3HKoAEp
4. 3aMeHnTb
HeucnpasHyto nnaty PG

BeinonHuTe c6poc o
3aBOJCKMX HAaCcTpPOeK Ans
CYMMapHOro BpEMEHMN



22

26

27

24

28

30

31

EO2E

E030

E032

E033

E034

E035

E036

COCTOSIHUM
paboTbl 1
ocTaHoBa

O6pbIB faTunka
obpaTHoii

cssisu MNAAO-
ynpaeneHus

XonocTown xon

Owmbka
orpaHuyeHns
ToKa Mexay
UMnNynscamu

HewncnpasHocTb
ny

Cnuukom
6onbLioe
OTKITOHEHWe
CKOpOCTN

MpeBbiweHne
cKopocTh
3ANEeKTpO-
Asuratensi

Meperpes
3reKkTpo-
Asuratens

YCTaHOBMNEHHOIo 3Ha4eHns

CurHan gartuunka obpaTHou
cssaau NNO-perynstopa
Hwxe 3HaveHns F10.26

Pa6ouuit Tok MY Huxe
3HayeHusa F05.13

1. Cnuwkom Gonbluas
Harpyska unv bnokvposka
poTtopa asuratensi

2. Cnvwkom mManbli knacc
MoLHocTm MY

1. NepeHnanpshxeHne
Meperpyska no Toky

1. HenpasunbsHo
yCTaHOBMNEHbI NapameTpbl
3HKoAepa

2. He BbinonHeHa
naeHTUmKaums
napameTpoB
anekTpoasuraTens

3. HenpaBwunbHo
yCTaHOBMEHbI MapameTpbl
F05.17 n F05.60

1. HenpaBunbHo
YCTaHOBINEHbI NapaMeTpbl
3HKoZepa.

2. He BbinonHeHa
naeHTUrKaums
napameTpoB
anekTpoasuraTens

3. HenpaBwunbHo
YCTaHOBMEHbI MapameTpbl
F05.17 n F05.60

1. HencnpaBHocTb
Aatyuka Temnepartypbl
anekTpoasuraTens

2. CnnwKoMm BbICOKas

B COCTOSIHUM paboTbl 1
0OCTaHoBa

MpoBepuTb curHan
obpaTHoii cBsian

M A-perynatopa unu
YCTaHOBUTb NpaBunbHOE
3HaveHne F10.26

MpoBepuTb cocTosiHME
Harpysku 1 KOPPEKTHOCTb
3Ha4YeHul napameTpoB
F05.13 n F05.14

1. YMeHbLUEHVe Harpysku
1 npoBepka Asuratens n
MeXaHN4eCKOro COCTOSAHMS
2. Beibop MY Gonee
BbICOKOrO Knacca
MOLLHOCTU

1. BbIsiBUTb NpUYMHY
nepeHanpsbkeHust

2. BbisBUTb NpuymnHy
neperpyaku no Toky

1. MNpaBunLHO YCTaHOBUTL
napameTpbl 3HKodepa

2. BbInonHnTb
naeHTudmKaumio
napameTpos
anekTpoasuraTensi

3. MNpaBunbHO ycTaHOBUTL
napametpbl F05.17 n
F05.60 B 3aB1CUMOCTM OT
haKTU4eckon cutyaumm

1. MpaBunbHO yCTaHOBUTL
napameTpbl 3HKoAepa

2. BbinonHuts
naeHTudmKaumo
napameTpoB
anekTpoasuraTens

3. MpaBunbHO yCTaHOBUTL
napameTpbl F05.17 n
F05.60 B 3aBCcMMOCTM OT
bakTMyeckomn cutyaumm

1. MpoBeputb kabenu
M faTynk Temneparypbl
anekTpoasuraTens

2. MoHn3nTb HecyLLyto



32

29

E037

E038

HekoppekTHble
napameTpbl 311eKTpo-
Asuratenst

MonbiTka nepe-
KIIOYeHNst Mexay
ABymMsi Habopamu
napameTpoB
arnekTpoaBuUraTenen Bo
Bpemsi paboTbl

Temneparypa
anekTpoasurarens

BBeneHHble
napameTpbl
anekTpoAsuraTens
HEe COOTBETCTBYHOT
aKkTU4eckum
aHHbIM

MN3meHeHue knemMmbl
BblGopa Mexay
AByms Habopamu
anekTpoasurartenen
BO Bpems pabotbl M4

4acToTy WUIN NPUHSATH
fpyrvie Mepbl

no oxnaxaeHuo
anekTpoaBurarens

MpoBepuThb, NpaBUNbLHO
1M YCTaHOBMEHbI
napameTpbl
anekTpoasurarens

MepekniounTbesa nocne
ocTaHoBa M4



Maea 9. [lononHuTenbHbIe oNuumn
9.1 MnaTtbl pacwmpeHns

B npeobpasoBatene yactotbl cepun LCl MoxHO peanv3oBaTb BEKTOPHOE
ynpaeneHne ¢ 3aMKHYTbIM KOHTYPOM ABUraTenisiMu C pasfnu4HON Harpyskow,
npy MOMOLUM [AaTYMKOB TMOSIOXKEHUSI pa3nuyHbiX TUNoB. B paHHOM cepum
ocyLLeCcTBMNeHa NoAAEPXKKa MHKPEeMeHTanbHbIX 3HKOAEePOB.

Ons nogkniodeHuss audpcepeHumanbHOro aHkodepa npuMeHuMa nnara
pacLumpeHns (Tonbko AN Tunopasmepa 2 v BblLLe).

HaumeHoBaHue OnucaHue

LCI-PG1 lMnata pacwmpennsa Ana MHKpemeHTanbHOro aHkoaepa ¢
anddepeHumanbHbIMU BbIXOAaMU.
MopaepxuBaeT anddepeHumanbHbIi BXOAHOW curHan A,
B, Z, A, B, Z. MakcumansHas Yactota: 100 kl'y,
HanpsbkeHve nutanuns: 5/12 B (B 3aBucumocTn ot
nonoxexus mxemnepa J1)
lMopnepxuBaetca B Mogensx tunopasmepa 2 1 BbilLe.

LCI-HDI Mnata paclumpeHnst UMNYNbCHBIX BXOLOB.
lMnata pacwmpenusa Ansa 3agaHns oNnopHON YacToTbl
npeobpasoBatens MMMNynbCHbIM curHanom o 100 kly
MopnepxuBaetcs BO BceM mogensHom psigy cepum LCI.

LCI-HDO lMnata pacwmpeHns MMNynNbCHbIX BbIXOA0B.
Mnata pacwmpeHns Ans BbiBoga Tpebyembix
nokasarenen npeobpasoBaTtens UMMYNbCHbIM CUTHANIOM
0o 100 kly,
MopnepxunBaetcsa BO BceM MoAensHom psigy cepum LCI.

LCI-DP [Mnarta pacwmpeHns Ana noaaepxku
KOMMYHWMKaLMoHHoro npoTtokona Profibus DP.
MopnepxuBaetcs B Mogensx Tunopasmepa 2 1 Bbilue.

9.2 MNokpbITUE NTaKOM 1 KOMNayHAOM

Ba3oBoe nokpbiTe nevatHbIx Nnat - knacc C2C: npuMmeHseTcs B MecTax ¢
HOPMarbHbIM YPOBHEM 3arpA3HSIOLLMX BELLECTB.

Mpn pabote obopyaoBaHWsA B SKCTPeMarbHbIX (arpeccuBHbIX) pabouymx
cpefax pekoMeHayeTcs AONOMHUTENbHAN 3alimMTa — crneunanbHoe NoKpbiThe
neyaTHbIX NNaT Nakom Un KoMnayHAoM.

[aHHas onuus siBNseTcs Havbonee onTMManbHOW aAnsa obecnevyeHus
HafexXHOCTN paboTbl YacTOTHbLIX MpeobpasoBaTenemn unum yCTporucTB NaBHOro
nycka B >XECTKMX YCIOBUSX U MPY BO3AENCTBUMN APYTMX arpeCcCuBHbLIX (DakTOpoB
(Bnara, Nbifb ¥ T.0.).



KomnayHpg

Mpwn pabote obopynoBaHus B
3KCTpemarbHbIX  (arpeccuBHbIX)  paboumx
cpegax pekomeHayeTcsl  [OMOMHUTENbHast
3awymTa: cneumanbHoe MNOKPbITUE NevaTHbIX
nnat komnayHgom. [aHHasi onuusi siBnsieTcst
Hanbonee onTumanbHoOW Anst obecneyeHus
HagexHocTn paboTbl YaCTOTHbIX
npeobpasoBaTtenen unu ycTponcTB NIaBHOMoO
nycKa B XXECTKMX YCIOBUSIX U NPW BO3AENCTBUM
OPYrux arpeccuBHbIX hakTopoB (Bnara, Mbifb
nT.n.).

MpenmylecTBa:

MoBblleHHasA MexaHnyeckasi YCTOMYMBOCTb: 3MEKTUBHO 3alLMLLAeT OT
BMOpaLWi, BO3HUKAOLWKMX B NpoLecce paboTol.

Bbicokass TennooTtgada: yCTPOWCTBO He HarpeBaeTcs B npolecce
akcnnyataumn. lNMpopanexne cpoka cnyxbbl 06opyaoBaHus.

Nak

MokpbiTHe nakom pekomeHayeTcs
ONs NpedoTBpalleHUs  MOBPEXOAEHUA W
Aedopmaumii nnat npu paboTe B 3anblneHHbIX
pabounx cpepax. BHe 3aBucumocTn OT
TSHKECTU Harpysok, [OMOMHUTENbHOE
3alUTHOE TMOKPbITUE MO3BOMSIET He TOSbKO
MOBLICUTL MPOYHOCTL PAAMOSSIEMEHTOB, HO
MU MNpOANUTb CPOK Crnyx0Obl 06opyaoBaHus
B uenom. Jlak HagexHo  3awuwaeT
npeoGpa3oBaTtenb 4acToTbl MM YCTPOWCTBO
NIaBHOMO nycka oOT MblnK, YTo obecneunsaeT
6ecnepeboiHyto paboTy nponssoacTea.

MpenmyLiecTBa:

YCTOMYMBOCTD K MbInK.

Bbicokas MexaHnyeckasi IPOYHOCTb PAAMO3NIEMEHTOB Ha NeYaTHbIX nnartax.
MpoaneHue cpoka cnyx6bl 060pynoBaHUs.

9.3 MoxapHbI peXum

Mogenn LCI, LCI(S), ocHaweHHble dyHKumen «loxapHbIA pPexumy,
MMEIT OKOHYaHue «-FM» cormacHo cucteme 00O03HaYeHWI, yka3aHHOW 8 I1.
2.2, a X MofenbHbI psA M MaccorabapuTHbIe XapakTePUCTVKN aHamnormyHbl
xapaktepuctukam mogenen LCIl, He OCHaLEHHbIX MNOXapHbIM PEXUMOM.
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[aHHas dyHKUNS MOXET COBMECTHO UCMONb30BaTbCs B NOXAPHbIX LWKadax ansi
nogaepXaHvs nopnopa Bo3gyxa, AblMOyAaneHus, YNpaBneHUst BbITSXKHbIMU
BEHTUNATOPaMK, YrpaBreHusl MNPOTUBOMNOXAapPHbIMKU Hacocamu. B mMomeHT
aKTMBaLMKN NOXAPHOro pexuma npeobpasoBaTenb YacToTbl NPOAOIHKAET CBOKO
paboTy, HECMOTPSA Ha BO3MOXHOCTb MOBPEXOEHNS .

MoxapHbI pexum npeanonaraet paboTy npeobpasoBaTens 4acToTbl Aaxe
B Crny4yae BO3HWKHOBEHUSI OLLUNBOK.

BeHTunatop
AbIMoyaaneHua

BeHtunartop
noanopa

— ¢+

KnanaHbl
AbiMoyAaneHus

» M

DYHKLMSA KKOHTPONb BbIXOAHON NIUHUN»

B npeobpazoBaTtensix 4actoTbl C MOXapHbIM PEXUMOM TakkKe MOXHO
peanu3oBatb GyHKUMIO «KOHTpONb BbIXOAHOM FNUHWUWY»: C 3adaHHbIM
MHTepBarniom BpeMeHn MY GyaeT npoBepaTb LENoCTHOCTL Kabens mexgy MY
1 anekTpoasuratenem. B cnyvae o6pbiBa nuHum Ha gucnnee MY BbicBeTUTCSA
COOTBETCTBYHOLLAA OLIMOKa.

Moppo6Hee o HacTporkax pexuma — cM. masy 10.1 [MokapHbIN pexum u
DYHKLMSA KKOHTPOIb BbIXOAHOW NUHUN.

9.4 1P54

MpeobpaszoBaTenb 4acToOTbl CO CTEMNEHbIO 3aLUUTbI
IP54 — kopnyc C Takow CTeneHbio 3aluTbl criegyer
BbIOMPaTh ANt y4aCTKOB C MOBbILLIEHHON BNaXHOCTbIO,
i€ MOXEeT 00pa30BbIBATLCA Mbiflb Y €CTb BO3MOXHOCTb
nonaganuusi Gpbi3r Ha MMY. Ecnmn MY B kopnyce
IP54 6yper nomyyaTb Hebormblloe KONMYECTBO
nbiny, Brarm, 3T0 He OKaXeT HebnaronpusTHOro
BO34enCTBMSA Ha paboTty. Mogenwu, umerome creneHb
3awnTbl IP54, obnagaloT Takumm Xe TexXHUYecKUuMun
xapaktepuctukamu, 4to u mogenun LCI, ykasaHHble
8 _2nase 2, HO WMelT WHble MaccorabaputHble
XapaKTepPUCTUKW, YKa3aHHble B 1. 2.6. 1




9.5 PaboTa ¢ CUHXPOHHBLIM ABUraTesieM ¢ NOCTOAHHbLIMU
MarHutamu

lMpeobpasosatenn uyactotel cepun LCl Takke wmoryt paboTtate C
CVHXPOHHbLIMM ABUraTeNsIMU C MOCTOSAHHLIMK MarHuTamm (COAMNM), Heobxogmumo
3HaTb, YTO 3Ta ONUWSA UCKIOYAET OOHOBPEMEHHYI0 paboTy C aCUHXPOHHbLIMU
3neKkTpoaBUraTensiMu.

Mogenn LCI-SM wumetoT Te xe MaccorabapuTHble XapakKTepUCTUKN W
HOMMHarsbHble NapamMeTpbl, YTO U cTaHdapTHas cepus LCL. OTtnvume coctonT B
MEHI0 (PYHKLMOHANbHbLIX NapaMeTpoB, MOSHbIA CNUCOK KOTOPbIX NPeacTaBneH
B Tabnuue 9.5.1

9.5.1 NapameTpbl MeHt0 NnporpammupoBaHus COMNM

Ha3zHayeHve cTonbuoB Tabnuubl yHKLMOHaNbHbIX NapaMeTpPOB:

1-# cTonGeu, «OYHKLMOHAMNbHBIA KOAY», COAEPXKUT HOMEpP NapameTpa;

2-n ctonbeu, «Ha3saHune pyHKUMNY;

3-1n cTonbeu, «[nana3oH HacTpolkun», obo3HayaeT fOMYyCTUMbIA ANanasoH
3Ha4YeHu napameTpa;

4-n cronbel, «3aBoACKOE 3HAYEHME» — UWCXOOHOE YCTaHOBIIEHHOE
3HayeHue;

5-n cTonbeu, «W3meHeHne», o6o3HayaeT YCMOBUSI U3MEHEHUs1 Wnu
OTCYTCTBME BO3MOXHOCTU U3MEHEHMS IaHHOIO NapameTpa.

Hwxe nogpobHo onucaHbl ycnoBHble 0603HavYeHus:

«o»: [laHHbI napameTp MOXeT bbiTb n3mMeHeH, korga MY HaxoauTcs Kak B
pexume OCTaHOBa, Tak U B pexvmMe paboTbi;

«m»: [aHHbIN napameTp MOXeT ObiTb M3MEHEeH Tomnbko Torga, korga M4y

HaxoA4MUTCS B PEXMME OCTaHOBa;

«eo»: [laHHBIN NapameTp ABNSETCA NapamMeTpoOM MOHUTOPUWHTa (MCMONb3yeTcs
ONsi TPOCMOTPA U HE MOXET ObITb U3MEHEH)

«#»: [aHHbIi napaMeTp MoOXeT ObiTb M3MEHEH TOMNbKO cheuuanucTamm
CepBUCHOM CrNyX0Obl

Tabnuua 9.5.1 — MNonHbIA cNMCcok napaMeTpoB npeobpasoBaTens 4acToTbl
cepun LCI-SM

®DyHKUMO-

" HasBaHue . 3aBoga. U3ame-
Har:(::bm yHKUUN [vana3oH HacTPonkn aHAY, HeHue
Mpynna P0: OcHOBHbIe NnapameTpbi
P0-00 Tun Harpy3ku 1: Tun G (TsKenbli pexum) 3aBucut .

2: Tun P (06L1enpoMmbILLNEHHbIN) OoT mogenu
P0-01 Pexuvm 0: SVC (BeKTOpHbIW 0 ]
yrnpasneHust 6e3aTurKoBbIN)

1: VC (BeKTOpPHbIN
C obpaTHoii CBSI3bIO)
2: ckansipHbivi (U/F)



P0-02

P0-03

P0O-04

P0-05

P0-06

P0-07

P0-08

MCTOYHMK KOMaHA,
nycka / ocTaHoBa

McTouHKK 3agaHus
YacToTbl A

BcnomoraTenbHbIv
VCTOYHWK 3adaHusi
YacToTbl B

BepxHun npegen
WCTOYHVMKa
3a4aHus 4acToTbl
B npu kombuHauum
VCTOYHMKOB

[unanasoH
perynupoBku
WCTOYHMKa
3afaHus YacToTbl
B npu komBuHauum
VCTOYHMKOB

Bbi6op Tuna
B3anmoaencTeus
WCTOYHVKOB YacTOThbl
AnB

OnopHas yacTota
(NpW UCTOYHUKE
4acTOTbl — KHOMKM
naHenu ynpaeneHus)

0: naHenb ynpasneHuns 0
1: TepMuHan (KnemMMbl ynpaBneHus)

2: npotokon cesiavu Modbus RTU/
Profibus DP

0: KHOMKW NaHenwu ynpasrneHus (6e3 0
COXpaHeHWs 3Ha4eHNs ONopHOMN
4acTOTbl NPY OTKIMIOYEHUN NUTAHNS)
1: KHOMKM NaHenu ynpaenexus (¢
COXpaHeHNeM 3HayeHWs ONopHON
YacToTbl NPU OTKIMIOYEHUN NUTaHUS)
: aHanoroBbIi Bxod Al1

: aHanoroBbIi Bxogd Al2

4: aHanorosebl Bxog Al3

6: MHOrOCTYNeHYaTbl PEXUM

7: NNK

8: NA-ynpasneHne

9

P

WN

: npoTokon cBsi3n Modbus RTU/

rofibus DP
AHanorunyHo P0-03 0
0: makcumanbHas yactota (P0-10) 0

1: TekyLlas yactoTa MCTOYHMKa A

0% ~ 150 % 100 %

Pa3psig eqnHuu: 00

0: paboTaet TonbKO UCTOYHUK A

(McTouHMK B 3abnokupoBaH)

1: KOMBMHaUMa nctouHnkos A n B
onpegensieTcs paspsaoM AeCATKOB)
: pa3peLLeHo nepeknoYeHre Mexay

ncrtoyHukamm A m B

3: paspelLeHO NepekstyeHne mexay

NCTOYHUKOM A 1 KOMBUHaLmen

ncroyHmkos A m B

4: pa3peLueHo NepekIioYeHne Mexay

MCTOYHUKOB B 1 KoMBUHaLMei

ncroyHmkos A m B

Pa3psg necatkos:

0:A+B

1:A-B

2: Makcumym n3 A unm B
3: MuHumym 13 A unmn B

0.00 'y ~ (P0-10) 50.00 'y



P0-09 BbiGop HanpaeneHust 0: npsimoe 0
BpaLleHuns 1: obpaTtHoe
anekTpoaBuratens
P0-10 MakcumanbHas Yactota | 5.00 ~ 500.00 Ny, 50.00 'y
PO-11 McTounnk 3agaHmsa 0: coukcupoBaHHOE 3HaveHne 0
BepxHel npeaenbHon B napametpe P0-12
4acToTbl 1: A1
2: Al2
3:AI3
5: npotokon cesisn Modbus
RTU/Profibus DP
P0-12 | BepxHsia npegenbHas (P0-14) ~ (P0-10) 50.00 Ny
YyactoTa
P0-13 CwMeLLleHne BEPXHEro 0.00y ~ (P0-10) 0.00 'y
npegena npu 3agaHuu
aHaroroBoro UCTOYHMKa
BEpXHero npegena
4acToTbl
P0-14 | HmkHAsA npenensHas 0.00 'y ~ (P0-12) 0.00 'y
YacTtota
P0-15 | Hecyuwlas yacTtota 2y ~8.0kMy 3asucuT
(LWm) ot
Moaenu
P0-16 | MoacTpoiika HecyLei 0: BbIKNoYeHa 0
YacToThbl B 3aBUCUMOCTH | 1: BKNoYeHa
OT Temnepartypbl
paguatopa
P0-17 | Bpems pasroHa 1 0.0 c~6500.0c 3asucnT
ot
mMoaenu
P0-18 Bpemsi 3amepnexus 1 0.0 c~6500.0 c 3asucut
ot
mogenu
P0-19 | TouHocTb 3agaHus 0: 1 cek 1
BPEeMEHN pa3roHa u 1: 0.1 cek
3amennenns 2:0.01 cek
P0-21 CmelLeHne YacToThl 0.00 'y ~ (PO-10) 0.00 Ny
BCMomoraTensHoro
WCTOYHVMKA YacTOTbl Ans
pabotbl noAun B
P0-23 CoxpaHeHwue onopHow 0: He coxpaHsieTcst 0

YacToTbl NpU 3aaHnn
4acTOTbl C KHOMOK
naHenw ynpaeneHus
nocre ocTtaHoBa n
OTKIIIOYEHUS NUTaHUS

1: coxpaHsieTca
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PO-24

P0-25

P0-26

P0-27

P0-28

P1-00

P1-01

P1-02

P1-03

P1-04

P1-05

Bbi6op Habopa
napameTpoB fsuraTens

BasoBas yacTtoTa
BpeMeHU pasroHa u
3amMenrneHuns

BasoBasi 4acToTa npu
3afaHnN YacToTbl C
KHOMOK NaHenu Bo
Bpemsi paboTbl

MpuBsi3ka NCTOYHUKA
KOMaHf, Nyck/oCTaHoB K
MNCTOYHUKY 4acToTbl

Bei6op Tvna
KOMMYHWKaLIMOHHOTO
npotokona

0: Habop napameTpos auratens 1
1: Habop napameTpoB ABuratens 2

0: (P0-10)
1: onopHasi yacTota
2:100lMy,

0: paboyas yactoTa
1: onopHasi 4actota

EnnHuupel: npuBsska komaHa
nycka/ocTaHoBa C naHenu
yNpaBneHUs K UICTOYHMKY 4acTOTbl
[ecsaTku: npuBsidka KOMaHA, mycka/
0OCTaHOBa C KIeMM K UCTOYHVKY
YacToThbl

CoTHu: NpuBsA3Ka komaHg nycka/
ocTtaHoBa ¢ npoTtokona Modbus
RTU K MCTOYHMKY YacTOThl;
Telcaumn-peseps.

! HeT NPUBA3KN

KHOMKV NaHenu ynpasneHus
Al

Al2

Al3

MHOTOCTYNeHYaTbIN PeXxum
MK

NMO-ynpaenexne
npoTokon cesiau Modbus RTU/
Profibus DP

0: Modbus RTU
1: Profibus DP

OCINIRWN=2O

F'pynna P1: NapameTpbl anektpoaBuratens 1

Tun anekTpoaBuratens

HomwuHanbHas
MOLLIHOCTb
anekTpoaBuraTensi

HomwuHanbHoe
HanpsikeHue
anekTpoaBuraTens

HomuHanbHbIN TOK
anekTpoasurartens

HomuHanbHas vyactota
anekrTpoasuratens

HomwuHanbHas
CKOPOCTb BpaLLEeHus!
anekTpoaBuratens

2: CUHXPOHHbIN aneKkTpoasuratens
C NOCTOSIHHBIMU MarHuTamu

0.1 ~1000.0 kBT

1~2000B

0.01 ~ 655.35 A (Mopenu oo
55kBT)

0.1 ~ 6553.5 A (mogenu ot 75 kBT)

0.01 'y ~ (P0-10)

1 ~ 65535 06/MUH

0

0000

3aBucut
ot
mogenu

3aBucut
or
mogenu

3aBucut
ot
mopenu

3asucut
or
mopenv

3asucut
ot
mogzenv



P1-16 | ConpoTusrexue 0.001 ~ 65.535 Om A 3asucut ]
obmoTok ctatopa CAMNM | (mogenu go 55 kBT) OT Mogenu
.0001 ~ 6.5535 Om A
(mopenw ot 75 kBT)
P1-17 | UHaykTMBHOCTB 0.01 mIH ~ 655.35 MH 3asucut n
CUHXPOHHOro ABuratens | (mogenu go 55 kBT) oT mMozenu
no ocn D 0.001 MIH ~ 65.535 MIH
(mopenw ot 75 kBT)
P1-18 | NHaykTMBHOCTB 0.01 MI'H ~ 655.35 MH 3asucut n
CUHXPOHHOro Asuratens | (mogenu go 55 kBT) oT mMozenu
no ocn Q 0.001 MI'H ~ 65.535 MI'H
(mopenw ot 75 kBT)
P1-20 | MpoTueo-34C CAMM 0.1B~6553.5B 3asucut ]
oT mMozenu
P1-27 | Yucno umnynscos 1~ 65535 1024 [ ]
3HKoZEepa Ha o6opoT
P1-28 | Twn aHkopepa ’(&ZBVIZHerMeHTaJ'IbeIVI aHKoZep 0 ]
1: MIHKPEMEHTanbHbIV 3HKOAEP
uvw
2: pe3sonbBep
P1-30 | MocnepoBaTtenbHOCTL 0: npsimasi n
a3 AB aHkogepa ABZ 1: obpartHas
P1-31 | Yron ycraBku aHkogepa 0.0°~359.9°C 0.0°C [
P1-32 | MNocnenoBaTtenbHOCTb 0: npsmas 0 [
a3 UVW aHkoaepa 1: obparHas
uvw
P1-33 | Yron cmelueHus 0.0°~359.9°C 0.0°C ]
natymka UVW
P1-34 | Yucno nap nontocos 1~ 65535 1 [
pesornbBepa
P1-36 | Bpems obHapyxeHus 0.0: HeT gevicTBus 0.00 []
o6pbiBa obpatHoi ceasm | 0.1 c~10.0 ¢
no CKOpOCTU
P1-37 | WpeHnTudumkaums 00: HeT 00 [
napameTpoB 11: cTaTMyeckas naeHTUmKaLms
anekTpoasuratens 12: nonHas gvHammyeckas
naeHTuukaums
F'pynna P2: NMapamMeTpbl ANs HacTPOWKM BEKTOPHOro cnocoba ynpasnexus (SVC, VC)
P2-00 | KoadhdpmumeHT 1~100 20 o
nponopLYoHansHOCTW
KOHTypa ckopoctu 1
P2-01 | Bpewms nHTterpupoBanus | 0.01 ¢~ 10.00 ¢ 0.50c o
KOHTYpa ckopocTt 1
P2-02 | Yactorta nepekniodenna | 0.00 Ny ~ P2-05 5.00 Iy [u}
1
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P2-03

P2-04

P2-05

P2-09

P2-10

P2-11

P2-12

P2-13

P2-14

P2-15

P2-16

P2-18

KoadbdpuumeHt
NpOnopLMOHaNbLHOCTH
KOHTypa ckopocT 2

Bpemsi uHterpmpoBaHms
KOHTypa ckopocTtu 2

YacTtoTa nepeknioyeHns
2

McTouHMK 3agaHua
MaKkcumMasribHOro MoMeHTa
ANA pexuma ynpasneHus
no CKopocCTn

OrpaHuyeHne MoMeHTa
ANs pexumMa ynpasneHus
Mo CKOpPOCTH

McTouHuk 3agaHus
OrMOPHOro CUrHana

B peXvMe ynpasneHus
No MOMEHTY

Lindoposort onopHbIn
curHan

MponopuvoHanbHbIv
koappuumeHT
BO30YXXOEHUSI KOHTYpa
TOKa

KoadbdpuumeHt
VHTErpupoBaHus
BO36YX/JEeHUsA KOHTYpa
Toka

[MponopuvoHanbHbIv
K03 PULIMEHT yCUNeHns
MOMeHTa KOHTYypa Toka

KoadbdpuumeHt
MHTErpupoBaHus
MOMeHTa KOHTYypa Toka

Pexum ocnabneHus
nosnsi CUHXPOHHOTO
anekTpoaBuraTens

1~100

0.01¢c~10.00c

P2-02 ~ P0O-10 (makcumanbsHas
yacToTa)

0: Uudbposoii curHan B
napametpe P2-10

1: AHanoroBbivi Bxog Al1

2: AHanoroBbili Bxoa Al2

3: AHanorosbili Bxoa Al3

5: CeTeBOW NpOTOKON

6: MuHumanbHoe 3HaveHune u3
BxogoB Al1 n Al2

7: MakcumarnbHoe 3Ha4yeHue 13
BxogoB Al1 n Al2

0.0 % ~ 200.0 %

0: LjudopoBowi OnopHbIii curHan B
napametpe P2-12

1: AHanorosbii Bxog Al1

2: AHanorosbiln Bxoa Al2

3: AHanorosbiln Bxog Al3

5: CeTeBOW NPOTOKON

6: MuHumanbHoe 3Ha4yeHue

13 Bxogos Al1 n Al2

7: MakcumanbHoe 3Ha4yeHue

13 Bxogos Al1 n Al2

0.0 % ~ 200.0 %

0~ 60000

0~ 60000

0~ 60000

0 ~ 60000

0: ocnabneHwve nons
HefencTBUTENbHO

1: pexum npsimoro pacyeta
2: pexvM aBToMaTN4eCcKom
HaCTPONKN

20

1.00c

10.00 'y

150.0 %

150.0 %

2000

1300

2000

1300



P2-19 | MMy6uHa ocnabnexus 1~50 5
nonsi CUHXPOHHOTO
anekTpoaBuratensi
P2-22 | BkmnioyeHne BepxHero 0: BbIKIIOYEHO 0
npegena KpyTsiLero 1: BKIIOYEHO
MOMEHTa
P2-23 | BepxHuit npeaen BoixogHoro | 0 % ~ 50 % 5%
HanpsiKeHUsi CUHXPOHHOTO
anekTpoaBuratens
P2-24 | Tok onpegeneHus 10 % ~ 180 % 80 %
yrrna Ha4anbHoro
MONOXEHUS1 CUHXPOHHOTO
anekTpoaBuratensi
P2-25 | Onpepenexue yrma 0: npoBepsTb Nepea kaxapim | 0
HayanbHOro MoNIoXeHUs! 3anyckom
CUHXPOHHOIO 1: He onpepensaTL
anekTpoaBuraTens 2: onpepensiTb nocne
BKITOYEHWSI MTUTAHUS
P2-27 | KoadhdumumeHT yeuneHus 50 ~ 500 100
perynmpoBKM 4acToTbl
BpaLeHus nontocos CAMM
P2-28 | YnpaBneHue cooTHoweHnem | 0: BbIKIOYEHO 0
MaKCMMarnbHOrO KpPyTALLETO 1: BKIMIOYEHO
MOMEHTA 1 ToKa
P2-32 | Koppekuus curHana Z 0: BbIKINIOYEHO 1
1: BKIIOYEHO
P2-36 | Tok BO3by>aeHUs HU3KOW 30 ~80 % 30 %
CKOpOCTH
P2-37 | Hecyuwas yactota Hu13komn 0.8 kl'y ~ P0-15 1.5klMy
CKOpPOCTN
P2-38 | MeTtoa HM3KO4ACTOTHOIO 0: HET HN3KOYaCTOTHOIrO 0
TopMmOXeHust (SVC) TOPMOXEHUs
1: HU3KOYaACTOTHOE
TOPMOXEHUEe MCronb3yeTcs
npu octaHoBe
P2-39 | 3ddekTnBHas yactota 0~10.00 Ny 2.00 Ny
HM3KOYACTOTHOTO
TopMmOoXxeHusi (SVC)
P2-40 | War nsmeHeHust 4acToThbl 0.0005 ~ 1.0000 'y 0.0010 Ny
HM3KO4aCTOTHOTO
Topmoxerus (SVC)
P2-41 | Tok HM3KO4aCTOTHOIO 0~80% 50 %
TopMmoXxeHust (SVC)
P2-42 | OtcnexwviBaHne 0: BbIKn. 0
CKOPOCTN CUHXPOHHOTO 1: BK.
anektpogsuratens (SVC)
P2-43 | BknioyeHne Hynesoro 0: BbIKN. 0
cepBonpusoaa 1: BK.
P2-44 | YactoTta nepeknioyeHust 0.00 Ny ~ P2-02 0.30 'y
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P2-45 | MNponopuuoHansHoe 1~100 10 o
ycuneHue KoHTypa
HyneBOW CKOPOCTH
cepeonpueoaa

P2-46 | Bpewms nHterpuposanus | 0.01 ¢~ 10.00 ¢ 0.50 c o

KOHTypa HyneBow
CKOpPOCTM CEPBONPUBOAA

Mpynna P3: NMapameTpbl ANsi HACTPOWMKKN cKansipHoro cnoco6a ynpasnexus (U/f)

P3-00 | Tun xapaktepuctukm U/f | O: nuHenHas 0 [
1: nomaHas
2: kBagpaTnyHas
3: kBagpatuyHas 1.2
4: kBagpatuyHas 1.4
6: kBagpaTuyHas 1.6
8: kBagpaTnyHas 1.8
10: NOMHOCTbIO pa3fenbHbIn
pexum U/f
11: YaCTUYHO pasfenbHbIN PeXUM
u/f
P3-01 | MosbiweHue kpyTawero | 0.0 % (aBTomatnyeckoe 3aBucut o
MOMeHTa NoBbILLEHWE) oT Mogenu
0.1% ~30.0 %
P3-02 | Yacrtorta oTceyku 0.00 'y ~ (P0O-10) 50.00 'y [
NOBbILLIEHWSI KPYTSILLETO
MOMeHTa
P3-03 | Yacrtorta To4kM 0.00 'y ~ (P3-05) 1.30 Ny [
1 Ha nomaHomn
XapaKkTepucTuke
P3-04 | HanpskeHve Touku 0.0 % ~ 100.0 % 15.0 % ]
1 Ha nomaHomn
XapakTepucTtuke
P3-05 | YacToTta Touku (P3-03) ~ (P3-07) 5.00 'y ]
2 Ha nomaHow
XapakTepucTtuke
P3-06 | HanpsxeHue Toukm 0.00 % ~ 100.0 % 20.0 % [ ]
2 Ha nomaHow
XapakTepucTuke
P3-07 | YacrtoTa To4kM (P3-05) ~ (P1-04) 50.00 My n
3 Ha nomaHow
XapakTepucTuke
P3-08 | Hanps»keHne Toukmn 0.00 % ~ 100.0 % 100.0 % [
3 Ha nomaHown
XapakTepucTuke
P3-14 | OTceyka HanpsikeHus 0 B ~ (P1-04) (HomMunHanbHoe 0B m]
npu pasgensHom U/f HanpsbKeHue anekTpoasuUraTens)
P3-15 | Bpems HapacTaHus 0,0~100,0c 0,0c 8]

HanpskeHust Npu
pasgensHom U/f
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P3-16 | Bpems cHuxeHus 0,0~100,0c 0,0c
HanpsbkeHnst
npw pasgensHom U/f

P3-17 | Beibop pexuma 0: YacToTta u HanpsixeHue 0
ocTaHoea CHkatoTea Ao 0 He3aBUCUMO Apyr
npu pasgensHom U/f oT Agpyra

1: YacToTa cHuxaeTcs nocne
CHWDXEHMsI HanpsixeHus Ao 0.

P3-18 | MNeperpysoyHas 50-180 % 150 %
CnocobHOCTb
npeobpasoBartens

P3-19 | 3awwta ot neperpyskn | O: BblkntoveHa 1
no ToKky 1: BKNtoveHa

P3-20 | KoadhdumumeHT 3awmTel | 0 ~ 100 20

OT neperpysku no Toky

P3-21 | KoachdomumeHT 50 % ~ 200 % 50 %
KOMMeHCcauun Toka
ocTaHoBa npu
neperpyske no Toky

C ABOWHOW CKOPOCTbIO

P3-22 | Hanps»xeHve 650 ~ 800 B 760.0B
cpabaTbiBaHWs 3aLuUThI
no nepeHanpsikeHuo
Ha 3BeHe NOCTOSIHHOrO

Toka

P3-23 | 3awwuTa no 0: BblkNoYeHa 1
nepeHanpsikeHuio Ha 1: BKMtoYeHa
3BEHe MOCTOSAHHOIO
TOKa

P3-24 | KoadhdumumeHt 0~100 30

YCUIMEHMs! 4acToTbl
nofaBneHns ocTaHoBa
npy nepeHanpsikeHnu

P3-25 | KoadhdumumeHt 0~100 30
YCUMEHUS HaMPsHKeHUs
nofasneHns ocTaHoBa
npwv nepeHanpshxeHnum

P3-26 | MakcumanbHbIi 0~50Ty 5Ty
npenen HapacTaHus
4acTOTbl OCTAHOBA Npu
nepeHanpspkeHum
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P4-00

P4-01

P4-02

P4-03

P4-04

P4-05

F'pynna P4: ®yHKUUKN BXOAHLIX KNEMM

PyHKUMA knemmbl SI1
PyHKUMA KNemMMbl S2
PyHKUMA KneMmbl S3
PyHKUMA KnemMMbl S4
PyHKUMA KNeMmbl S5

PyHKUMA KNneMMbl S6

0: HeT dpyHKUMK 1
1: Myck

2: PeBepc 4
3: TPEXNPOBOAHbBIV PEXUM yrnpaBreHus

(cTom)

4: TONYKOBBIV PEXWM, BpalleHne Brepes 9
5: TONYKOBbIN PexMM, o6paTHOe BpaLleHVe

6: KnemmMa yBenu4eHwsi 4acToTbl 12
7: KNeMMa yMeHbLLIEHNS YacToTbl

8: 0CTaHOB No MHepLun

9: cbpoc owmnbkm 13

10: naysa BpaLieHust
11: BXOA, BHELUHEN OWMNOKK (HOpManbHO 0
pa3OMKHyTbIVI)

2: knemmMa 1 MHOrOCTYNEHYaToro pexuma
13: KneMma 2 MHOroCTYNeH4aToro pexuma
14: knemMma 3 MHOroCTYNeH4aToro pexuma
15: kneMma 4 MHOTOCTYNEeHYaToro pexvma
16: BbIGOP BpemMeHu pasroHa u
3amennenHus, knemma 1
17: BbIGOP BpeMeHW pasroHa u
3ameanenHus, knemma 2
18: nepeknioyeHne NCTOYHMKA YacToTbI
vexay AnB
19: cOpoc OnopHoIA YacToThbl NPU 3agaHUn
C KIIeMM U1 KHOMOK MaHenu ynpasneHnst
20: BbIGOP MCTOYHMKA KOMaHA, nyck/
ocTaHoB, knemma 1
21: 3anpert pasroHa u 3ameaneHuns
22: naysa MNA-ynpasnexus
23: cbpoc cocTosiHma MJTK
25: BXoA cyeTymKa
26: cbpoc cyeTymnka
27: KOHTPOIb ANUHbI
28: cbpoc AnuHbI
29: 3anpeT ynpasreHns KpyTaLwmMm
MOMEHTOM
33: Bxoa BHeLLHeN OLWNGKM (HopmarbHO-
3aMKHYTbIN)

34: 3anpeT Ha U3MEeHEeHNe NCTOYHUKOB
3a4aHuns 4acToTbl

35: obparHoe MN[-ynpaBnexHne

36: BHELWHWIA cTon, knemma 1

37: BbIGOp NCTOYHUKA KOMaHA, nyck/
OCTaHoB, knemma 2

38: naysa N[-ynpaenexus

39: nepekntoyeHne Mexay yCTaHOBMNEHHbIM
VNCTOYHWMKOM YacTOTbl Y UCTOYHUKOM A

40: nepeknioyeHne Mexay yCTaHOBNEHHbIM
VNCTOYHWMKOM YacTOTbl U UCTOYHUKOM B

43: nepeknioyeHne Mexay napameTpamu
MWA-ynpasnexus

44: nonb3oBaTenbckas owwmnbka 1

45: nonb3oBaTenbckas owmnbka 2

47: aBapuUiiHbIN OCTaHOB

48: BHelwHWIA cToN, Knemma 2

49: 3ameaneHve ¢ TOPMOXEHNEM
NMOCTOSIHHBIM TOKOM



P4-10

Bpewms dunbrpaumn
LndpOoBbIX BXOA0B

0.000 c~1.000 ¢

0.010c

P4-11

Pexum ynpasneHus ¢
Knemm

0: ABYXNPOBOAHLIN pexum 1
1: ABYXMPOBOAHbLIN Pexum 2
2: TPEXNPOBOAHbBIV PeXuUM 1
3: TPEXNPOBOAHBIN pexum 2

P4-12

CKOpPOCTb U3MeHeHUs!
OMOPHOW YacToTbl NpU
3aAaHun € KHOMoK
naHenu ynpaeneHusi

0.001 ~ 65.535 'u/c

1.00 l'u/c

P4-13

HwxHui npepen
aHanorosoro Bxoga Al1
(ans curHana 4-20 A
yctaHoBuTb 2.00)

0.00 B ~ (P4-15)

0.00B

P4-14

OnopHbIv curHarn,
COOTBETCTBYHOLLWN
HWXKHEMy npegeny
aHanoroBoro Bxoaa Al1

-100.00% ~ 100.00 %

0.0 %

P4-15

BepxHui npegen
aHanorosoro exoga Al1

(P4-13) ~ 10.00 B

10.00 B

P4-16

OnopHbIv curHan,
COOTBETCTBYOLLMIA
BEpPXHEMY Nnpeaeny
aHanorosoro Bxoaa Al1

-100.00% ~ 100.00 %

100.00 %

P4-17

Bpems dunsrpoBaHus
Al1

0.00c~10.00c

0.10¢c

P4-18

HwxHuii npegen
aHanorosoro Bxoga Al2
(ans curHana 4-20 mA
yctaHoBuTb 2.00)

0.00 B ~ (P4-20)

0.00B

P4-19

OnopHbIv curHarn,
COOTBETCTBYHOLLWN
HWKHEMy npegeny
aHanorosoro Bxoaa Al2

-100.00% ~ 100.00 %

0.0 %

P4-20

BepxHuin npepen
aHanorosoro Bxoga Al2

(P4-18) ~ 10.00 B

10.00 B

P4-21

OnopHbIN curHan,
COOTBETCTBYIOLLIA
BEpXHeMy npeaeny
aHanorosoro Bxoga Al2

-100.00% ~ 100.00 %

100.00 %

P4-22

Bpemsi counsTpoBaHus
Al2

0.00c~10.00¢c

0.10¢c

P4-23

HwxHui npegen
aHanorosoro Bxoaa Al3

0.00 B ~ (P4-25)

-10.00 B
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P4-24 | OnopHblii curHan, -100.00% ~ 100.00% 0.0% [u]
COOTBETCTBYOLLMI
HWXHEMY Npeaeny
aHanorosoro Bxoga Al3
P4-25 | BepxHuii npegen (P4-23) ~10.00 B 10.00 B o
aHanorosoro Bxoaa Al3
P4-26 | OnopHbIv curHan, -100.00 % ~ 100.00 % 100.00% | o
COOTBETCTBYHOLLWN
BepxXHeMy npegeny
aHanorosoro Bxoga Al3
P4-27 | Bpems cdunbrpoBanuna | 0.00 ¢ ~ 10.00 ¢ 0.10¢c [m]
Al3
P4-28 | MuHumanbHas Yactota | 0.00 kl'y ~ (P4-30) 0.00 kly o
MMMYNbCHOTO BXOAa
(HDI)
P4-29 | OnopHblii curHan, -100.00% ~ 100.00 % 0.0 % u]
COOTBETCTBYIOLLEN
MUWUHMManbHOW YacToTe
MMMYIbCHOTO BXOAA
(HDI)
P4-30 | MakcumanbHas yactota | (P4-28) ~ 50.00 kI'y, 50.00klMy | o
MMMYIbCHOTO BXOAA
(HDI)
P4-31 | OnopHblii curHan, -100.00% ~ 100.00 % 100.00% | o
COOTBETCTBYIOLLEN
MaKCMMarnbHOW YacToTe
MMMYIbCHOTO BXOAA
(HDI)
P4-32 | Bpems cdunbtpaumm 0.00c~10.00c 0.10¢c [m]
MMNYNbCHOMO BXoAa
(HDI)
P4-33 | Bbibop kpvBoii ons EnvHnubl: BIGop kpuBon ans Al1 H.321 u]
aHanoroBbix BxogoB Al | [lecsiTku: BbiGop kpuBon anst Al2
CoTHu: BbIGOp kpuBon anst Al3
1: kpuBas 1 (2 Toukm, cMm. P4-13 ~
P4-16)
2: xpuBas 2 (2 Touku, cm. P4-18 ~
P4-21)
3: kpuBas 3 (2 Touku, cm. P4-23 ~
P4-26)
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P4-34 | BbiGop HacTpoek EavHnubi: Al1 H.000
Bxoaa Al npu 3HayeHunmn | Oecsatku: Al2
HanpsKeHUst HUxe Cothu: Al3
MWHUManbHOro
0: cooTBETCTBYET MVHUMATbHOM
HacTpolike BXoAa
1:0.0 %
P4-35 | 3agepxka 0.0c~6553,5¢c 00c
cpabaTbiBaHus S1
P4-36 | 3agepxka 0.0c~6553,5¢c 00c
cpabaTbiBaHus S2
P4-37 | 3apgepxka 0.0c~6553,5¢c 0.0c
cpabatbiBaHua S3
P4-38 | Beibop Tvina noruku 0: cpabaTbiBaHWe NO 3aMbIKaHMIO 00000
ans undposbix Bxogos | S-DCM
S1-S5 1: cpabaTbiBaHMe MO pa3aMblKaHUO
S-DCM
EanHnubl: S1
Oecatku: S2
CotHu: S3
Toicaun: S4
Oecatku Toicsay: S5
P4-39 | Bbibop Tvna noruku 0: cpabatbiBaHVe No 3aMblKaHWO 00000

ansi umdgpoBoro
Bxogoa S6

S-DCM
1: cpabaTblBaHne Nno pasmbikaHWio
S- DCM

Lecatku: S6
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P5-02

P5-04 | ®yHkuma pene R

P5-05

®yHkuma MO1

®yHkunA pene T

F'pynna P5: ®yHKUMM BbIXOAHBIX KNEMM

0: HeT cbyHKLMM

1: pabota

2: aBapus

3: OCTWKEeHMe NoNb30BaTeNbCKON 4acToTbl
FDT1

4: NOCTUXEHWE YacToTbl perncTpaumnm

5: paboTa Ha HyneBoWn YacToTe (TOMbKO B
pexume paboTbl 1Y)

6: npeaynpexaeHvie o neperpyske
anekTpoaBuraTensi

7: npepynpexaeHune o neperpyske N4

8: [OCTWKEHME OMOPHOIO 3HAYEHUS CHETUMKA
9: OCTWKEHME YCTAHOBNEHHOIO 3HAYEHNs!
cyeTumka

10: QOCTUXEHME ANUHBI

11: umkn MIK 3aBepLueH

12: pocTmKeHne CyMMapHOro BpeMeHu
pabotbl

13: BOCTWXEHNe BEPXHEN NpeaenbHON unm
HWXHEN npeaenbHON YacToThbl

14: pocTKeHNe BEpXHEro NpeaenbLHoro unm
HWKHEro npeaenbHOro MoMeHTa

15: roToBHOCTb k pabote

16: HanpshkeHne Al1>Al2

17: pocTmkeHne BepxHen npeaenbHon
4yacToTbl

18: DOCTWKEHNE HWXKHEW NpeaenbHOM
4YacToTbl

19: COCTOSIHME MOHWMKEHHOTO HanpPsHKeHUst Ha
3BEHE MOCTOSIHHOMO TOKa

20: ynpasneHwue no Modbus RTU

23: paboTa Ha HyrneBoii YacToTe (Bkntovas
pexum ocTaHoBa)

24: [OCTMXKEHNE CyMMapHOro BpeMeH! BO
BKITIO4EHHOM COCTOSIHUM

25: noCTUXEeHME NOoNb30BaTENbCKON YacToThl
FDT2

26: nocTmxeHne YacToThbl 1

27: NOCTUXEHME 4YacToThbl 2

28: noctmxeHne Toka 1

29: nocTnxeHne Toka 2

30: goCcTMXEHVEe 3a4aHHOrO BPEMEHU

31: gocTuxeHve npegena ypoBHS curHana
Al

32: xonocTou xon

33: peBepc

34: HyneBoW TOK Ha BbIXOAE

35: gocTuxeHve 3agaHHOM TemnepaTtypbl
CUIIOBOrO MOZynsi

36: npeBblILIeHVe 3a4aHHOro Toka

37: LOCTUXEHWE HUXKHEN nNpeaenbHon
4acToThl (kak B paboyeM pexume, Tak U B
pexume ocTaHoOBa)

38: curHan npeagynpexaeHus

39: npeaynpexaeHue o neperpese 3



P5-07 | ®yHkumus aHanorosoro | 0: paboyasi yacToTa 0
BbIxoga AO1 1: onopHas YacTtoTa
2: BbIXOAHOW TOK
3: BbIXOAHOW MOMEHT
4: BbIXOOQHasi MOLLHOCTb
5: OfiHOe Ha eHne
P5-08 | ®yHKUMS aHanoroBoro | 7: 3;‘:;,;’?;@},”1 R?? Pem 1
Bbixoaa AO2 8: HanpsikeHue Al2
9: HanpsikeHue Al3 (Tonbko Ans
cepuu LCI)
13: ckopocTb anekTpoaBuUraTens
14: BbIxopHoOW Tok (100%=1000A)
15: BbIxoQHOE HanpshkeHve
g1 00%=1000B)
6: BbIXOOHOW MOMEHT
P5-10 | KoadbdpuumeHT -100.00 % ~ 100.00 % 0.0 %
cmetleHna AO1
P5-11 | KoachdomumeHt -10.00 ~ 10.00 1.00
yeunexus AO1
P5-12 | KoadbdpumumeHT -100.00 % ~ 100.00 % 0.0 %
cmeleHna AO2
P5-13 | KoadhdomumeHt -10.00 ~ 10.00 1.00
yeunexust AO2
P5-18 | Bpems 3agepxku 0.0~3600,0c 00c
BKMtoveHus pene R/A-
R/B-R/C
P5-19 | Bpems 3agepxku 0.0 ~3600.0 ¢ 0.0c
BKIIOYeHns pene T/A-
T/B-T/C
P5-22 | Bbibop Tvina noruku 0: HopMarbHO-pa3oMKHYTbIV Bbixogd | 00000
ONs BbIXOA0B 1: HOpManbHO-3aMKHYTbIN BbIXOZ,
Decatkn: MO1
Cothu: pene RA-RB-RC
Teicaum: pene TA-TB-TC
I'pynna P6: ®yHKuuMM 3anycka/ocTaHoBa
P6-00 | Pexum 3anycka 0: npsiMon nyck 0
1: pe3sepB
2: peseps
P6-03 | YacToTta 3anycka 0.00 ~10.00 'y, 0.00 I'y,
P6-04 | Bpems yaepxaHus 0.0~100.0c 0.0c
YacToThbl 3anycka
P6-07 | Pexxum pasroHa / 0: npsimas xapakTtepucTmka 0
3amepaneHuns 1: S-o6pasHan xapakrtepuctvka A
2: S-obpasHasi xapaktepucTuka B
P6-08 | HavanbHbI y4acTok 0.0% ~70% 30.0 %
S-o6pasHoi
XapaKTepucTuku
P6-09 | MNocnegHuit y4acTtok 0.0%~70% 30.0 %
S-o6pa3Hoii
XapaKTepucTuku
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P6-10

P6-15

P7-02

P7-03

P7-04

Pexwum octaHoBa

Koadpcpuumert
TOPMOXEHWUS!

0: ocTaHoOB C 3ameasieHnem
1: ocTaHoB no nHepumun

0% ~100 %

100 %

Mpynna P7: ®yHKUMM naHenu ynpaBneHUs U MOHUTOPUHIa COCTOSAHUA

Knonka CTOIM/
CBPOC

OTobpaxxaemMble
napametpbl
MOHUTOPUHra B
pexumMe paboTbl
(ocHoBHbIE)

OTo6paxaemble
napametpbl
MOHUTOPUHra B
pexume paboTbl
(mononHuTenbHbIe)

0: aKTMBHa TONbKO Npu Nofaye
KOMaHz nycka/octaHoBa C naHenwu
ynpaeneHus

1: aKTMBHa nNpu NHOM UCTOYHUKE
KOMaHz nycka/octaHoBa

0000 ~ FFFF

But 00: paboyas yactoTa ('L
But 01: onopHas 4yactota ('y
But 02: HanpsixeHue 3BeHa
NOCTOSIHHOTO ToKa (B)

But 03: BbIxogHOE HanpsixeHwue (B)
But 04: BbIXOAHOW TOK (A)

But 05: BbIXOQHasA MOLLHOCTb (KBT)
But 06: BbIXOAHOW MOMEHT (%)
But 07: cocTosiHMe BXOAHbIX KNEeMM
BuTt 08: cocTosiHMe BbIXOAHbIX
KneMm

But 09: HanpsixkeHue Ha Al1 (B)
But 10: HanpsixeHue Ha Al2(B

But 11: HanpspkeHne Ha Al3(B

But 12: Tekyulee 3HaveHne
cyeTynKa

But 14: ckopocTb
anekTpoasuratens (06/MuH)

But 15: onopHbin curian MNAO-
ynpasreHust

0000 ~ FFFF

But 00: obpaTHas cs3b M-
ynpaBneHus

but 01: cTynenb MNK

But 02: peseps

But 03: paboyas yactota 2 (')
But 04: ocTaBLueecs Bpemsi paboTbl
BuTt 05: HanpsixkeHne Ha Al1 oo
Koppekuuu (B)

BuT 06: HanpsixkeHne Ha Al2 oo
Koppekuum (B)

But 07: HanpsixxeHune Ha Al3 fo
Koppekuum (B)

But 08: nuHenHas ckopocTb

But 09: TekyLLee BpeMs BKIOYEHUS
nuTaHus (4)

But 10: Tekywee Bpemsi paboTbl
(MYH)

but 11: YyacToTta BbICOKOHACTOTHOTO
mmnynbcHoro Bxoaa (I'u)

But 12: ycTaBka
KOMMYHWKaLIMOHHOrO NpoTokona
But 14: yactoTa UCTOYHKKa
yacTotbl A (I'u)

But 15: yactoTa NCTOYHMKA
yacToThl B ('y)

1

001F (0000 0000
0001 1111, Te.
oToGpaxaetcst
pabouas yactoTta
(Cu), onopHas
vacrora (u),
HanpspkeHue
3BeHa
NOCTOSIHHOTO
Toka (B),
BbIXOHOE
HanpsbkeHue (B),
BbIXOAHOW TOK

(A)

0000 (T.e.
AOMONHUTENbHbIE
napametpbl He
oTobpaxatorcs
Nno yMOmn4aHuio)



P7-05 | OTtob6paxaemble 0000 ~ FFFF 0033 (0000
napametpbl But 00: onopHas yactota (I'u) 0000 0011
MOHUTOPWHra B But 01: HanpsixkeHne 3BeHa 0011, Te.
pexvme ocTaHoBa NocTosiHHOro Toka (B) oTobpaxaertcst

BuT 02: cocTosiHMe BXOOHbIX onopHasi
KNnemm yacrorta (I'y),
But 03: cocTosiHne BbIXOAHbIX HanpsikeHue
KneMm 3BeHa

But 04: HanpskeHue Ha Al1 (B) NOCTOSIHHOIO
But 05: HanpsikeHune Ha Al2 (B) Toka (B),

But 06: HanpskeHue Ha Al3 (B) HanpsikeHue
But 07: TekyLwiee 3HadYeHve Ha Al1 (B),
cyeTymnkKa HanpsbkeHve Ha
But 08: 3Ha4YeHne anuHbI noTeHumMomeTpe
But 09: ctynenb MNK BHeLLHew

But 10: ckopocTb naHenu
anekTpoasuratens (06/MyH) ynpaeneHus
But 11: onopHbit curkan M- (B))
ynpasneHus

But 12: peseps

P7-06 | KoacpdbmumeHt 0.0001 ~ 6.5000 1.0000
oTobpaxeHus
CKOpOCTH
anekTpoaBuraTens

P7-07 | Tekywas 0.0~100.0 °C -
Temneparypa
CUIOBOrO MOZYNSt

P7-08 | Bepcus - -
nporpamMmmMHoro
obecneyeHuns

P7-09 | CymmapHoe Bpemsi 0~655354 -
paboTbl

P7-10 | Bepcusa cunosoro - -
moayns

P7-11 | Bepcusa MO nnatbl - -
ynpasreHust

P7-12 | KonnyecTBo EanHuuel- U0-14.0: 21
paspsigoB nocrne 0: 0 pa3psigoB
3ansaTon Ans 1: 1 pa3psag
oTobpaxeHust 2: 2 pa3psiga
CKOpOCTH 3: 3 pa3psga
anekTpogsurartens Oecatkn: U0-19/U0-29

1: 1 paspsig
2: 2 pa3psipa
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P7-13 | CymmapHoe Bpemsa | 0 ~ 65535 4 °
BKIMIOYEHUS NUTAHWSI
P7-14 | CymmapHoe 0 ~ 65535 kBT1/4 .
3HepronoTpetneHve
Mpynna P8: PacwmpeHHble hyHKLUUMN
P8-00 | Yactora Tonykosoro | 0.00 'y ~ (P0-10) 2.00 Ny 5]
pexuma
P8-01 | Bpems pasroHa ans | 0.0 ~6500.0 ¢ 20.0c o
TOMYKOBOTO pexuma
P8-02 | Bpems 3amegnenuns | 0.0 ~6500.0 ¢ 200c o
119 TONYKOBOrO
pexvma
P8-03 | Bpems pasroHa 2 0.0 ~6500.0 c 3aBwucut ot m]
mogenu
P8-04 | Bpems 3amegnenus | 0.0 ~6500.0 ¢ 3aBucut ot 5]
2 mogenv
P8-05 | Bpems pasroHa 3 0.0 ~6500.0c 3aBwucut ot [m]
Moaenu
P8-06 | Bpems samegnenus | 0.0 ~6500.0 ¢ 3aBucut ot o
3 mogenv
P8-07 | Bpems pasroHa 4 0.0 ~6500.0 ¢ 3aBwucut ot o
Moaenu
P8-08 | Bpems 3ameanenus | 0.0 ~6500.0 ¢ 3aBucuT ot u}
4 moaenu
P8-09 | Yacrtota 0.00 'y ~ (P0O-10) 0.00 'y o
cka4koobpasHoii
nepecTpoikn
Touka 1
P8-10 | Yactota 0.00 'y ~ (PO-10) 0.00 'y =}
ckaykoobpasHoii
nepecTpomnkun
TOYKa 2
P8-11 | AnanasoH 0.00 'y ~ (P0-10) 0.00 Ny o
cka4ykoobpasHoii
nepecTponkun
P8-12 | Bpems naysbl npu 0.0c~3000.0c 00c o
CMeHe HanpaBsreHusi
BpaLLeHns
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P8-13 | Pabota B 0: paspelueHa 0
NpOTUBOMONOXHOM 1: 3anpetueHa
HanpaeneHum

P8-14 | Oencteue npu 0: paboTa Ha HUXHel npegenbHoOn 0
BbICTaBMNEHUN YyacTtoTe
4acToTbl HIKe 1: octaHoB
HWXHeW npefenbHoi | 2: paboTta Ha HyneBon YacToTe

P8-16 | Mopor cymmapHoro 0 ~ 65000 4 Oy
BpPEMEHM BKIoYeHUst
nuTaHus

P8-17 | Mopor cymmapHoro 0~ 65000 4 Oy
BpemMeHu paboTbl

P8-18 | 3awmTa ot 0: oTkntoYeHa 3aBucut ot
aBTOMaTU4eCcKoro 1: BKIoveHa mMopenu
nepesanycka

P8-19 | 3HayeHune YacToTbl 00.00 'y ~ (P0-10) 50.00 'y
FDT1

P8-20 | AvanasoH 0.0 ~100.0 % 5.0 %
o6GHapyxeHus
vactoTbl FDT1

P8-21 | AnanasoH 0.0 ~100.0 % (P0-10 0.0 %
obHapyxeHus (MakcumanbHas yacTora))
[OCTWKEHWS YacToTbl

P8-22 | CkaukoobpasHasi 0: BbIKNtOYeHa 0
nepecrtpounka 1: BKNtOYeHa
4acToTbl BO
BpeMsi pasroHa /
3ameaneHus

P8-25 | YactoTta 00.00 'y ~ (P0-10) 0.00 'y
nepeknioveHns
MeXay BpeMeHeM
pasroHa 1 un
BpPeMeHeM pasroHa 2

P8-26 | YacTota 00.00 'y ~ (P0-10) 0.00 'y
nepeKnioveHns
MeXay BpeMeHeM
3ameaneHus
1 v BpemeHeM
3amenneHuns 2

P8-27 | Mpuoputet 0: dYHKUMS HeaKTUBHA 0
TONYKOBOrO pexuma | 1: PyHKUMS aKTMBHA
npv ynpasneHum ¢
KneMm

P8-28 | 3HayeHune yacToTbl 00.00 'y ~ (P0-10) 50.00 'y
FDT2

P8-29 | OunanasoH 0.0~100.0 % 5.0 %
obHapyxeHus
yacTotbl FDT2

P8-30 | YpoBeHb YacToThl 1 00.00 'y ~ (P0-10) 50.00 'y
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P8-31 | AmanasoH YacTtoTbl 1 0.0 ~100.0 % 0.0 % u]
P8-32 | YpoBeHb YacToTbl 2 00.00 'y ~ (P0-10) 50.00 'y 8]
P8-33 | dnanasoH yacToTbl 2 0.0 ~100.0 % 0.0 % o
P8-34 | YpoBeHb ToKa 0.0 ~ 300.0% (0T HOMWUHanNbLHOrO 5.0 % o
XOMOCTOro XoAa ToKa anekTpogsuratens)
P8-35 | 3apepxka 0.01 ~600.00 c 0.10¢c [u}
ob6HapyxeHus
XOMocCToro xoaa
P8-36 | YpoBeHb neperpysku 0 % - 3awwmTa BbIKMOYEHaA 200.0 % m]
arneKkTpoasurartens 0.1 ~300.0 % (oT HOMMHanNbLHOro
TOKa 3neKkTpoaBuraTens)
P8-37 | 3apepxka 0.00 ~600.00 ¢ 0.00c 5]
oBHapyxeHus
neperpysku
anekTpoaBuraTensi
P8-38 | YpoBeHb Toka 1 0.0 ~ 300.0% (0T HOMMHanbHOro 100.0 % o
TOKa 3neKTp ofsuratens)
P8-39 | Ouana3oH Toka 1 0.0 ~ 300.0 % (OT HOMMHanNbHOro 0.0 % o
TOKa anekTpoasuratens)
P8-40 | YpoBeHb Toka 2 0.0 ~ 300.0 % (oT HOMMHanbLHOro 100.0 % o
TOKa anekTpoasuratens)
P8-41 | mana3soH Toka 2 0.0 ~ 300.0 % (OT HOMWUHaNBLHOro 0.0 % o
TOKa aneKTpoaBuraTens)
P8-42 | OTcyeT BpemeHu 0: BbIKIIOYEH 0 o
1: BKINOYEH
P8-43 | VicTouHuK 3apaHuns 0: E\PS—44) 0 o
oTcyeTa BpeMeHU 1: A1
2: Al2
3: A3
P8-44 | 3apaHue BpemeHu 0.0 ~ 6500.0 muH 0.0 MuH u}
otcyeTa
P8-45 | Kanubposka HmkHero | 0.00 B ~ (P8-46) 3.10B =}
npefena ypoBHsi
curHana Al1
P8-46 | Kanubposka BepxHero | (P8-45) ~ 11.00 B 6.80 B o
npegena ypoBHsi
curhana Al1
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P8-47 | Mopor Temnepatypsbl cunosoro | 0 ~ 100 °C 75°C
Moayns

P8-48 | YnpaBneHue BEHTUNATOPOM 0: BKIMKOYEH TOMbKO BO 0
oxnaxaeHus BpeMsi paboTbi

1: BKNtoYeH Bcerga

P8-49 | Yactora npobyxaeHns us (P8-51) ~ (P0-10) 0.00 'y
crsLero pexuva

P8-50 | Bpems 3agepxku 0.0 ~6500.0 c 0.0c
npo6y>XaeHns U3 cnsLero
pexvma

P8-51 | YacToTa nepexoaa B cnswuii 0.00 'y ~ (P8-49) 0.00 'y
pexum

P8-52 | Bpems 3agepxku nepexoaa B 0.0 ~6500.0c 00c
CMAWNN pexmm

P8-53 | YcraBka TekyLlero BpeMeHu 0.0 ~ 6500.0 MmuH 0.0 MuH
paboTbl

P8-54 | KoadhduumeHT koppekLmmn 0.0 ~200.0 % 100.0 %
BbIXO[JHOW MOLLHOCTMN

P8-57 | KoadhdumumeHT koppekuum Toka | 95 % ~ 100 % 100.0 %

F'pynna P9: ®yHKUMM 3aWUT U OLIMGOK

P9-00 | 3awwmTa OT neperpysku 0: HeaktuBHO 1
anekTpogsurartens 1: AKTMBHO

P9-01 | KoachdmumeHT 3awmTbl 0.20 ~ 10.00 1.00
anekTpoaBuratens

P9-02 | YcraBka npepynpexaeHust o 50 ~ 100 % 80 %
neperpyske

P9-03 | YyBCTBMTENBHOCTL 3aLLUMUTHI 0 (HeakTnBHa) ~ 100 30 %
npy NepeHanpsixeHum

P9-04 | Mopor cpabaTbiBaHus 3awmTtbl | 200-2000B 3aBucut ot
npv NepeHanpsixeHum mMogenu

P9-07 | 3awwTa ot K3 Ha 3emnio npu 0: HeakTMBHa 0
BKIMIOYEHUN 1: aKTUBHa

P9-08 | Hanps»keHne akTuBaummn 100 ~ 2000 B 3aeucut ot
TOPMO3HOTO MOZYns mogenu

P9-09 | KonuyecTBo aBTOCGpOCOB 0~20 0
nocre BO3HUKHOBEHUS OLLNGKU

P9-10 | CpabaTbiBaHUE BbIXOOHbIX 0: pyHKUMA HEAKTUMBHA 0
KnemMm npu 1: PYHKUMSA aKTMBHA
nepesanycke nocrne
BO3HVKHOBEHWS OLLMOKM

P9-11 | Bpems 3agepxku npu 0.1~100.0c 1.0c
nepesanycke nocrne
BO3HWKHOBEHUS OLLIMGKU
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P9-12

P9-13

P9-14

P9-15

P9-16

BbiGop 3awuThbl
oT noTepu
BXOAHOW ¢hasbl
/ BbIKINIOYEHNS
LYHTUPYHOLLLEro
KOHTaKkTopa

3awmTta
ot obpbiBa
BbIXOAHOMN
dasbl

CobbiTe Ne3

CobbiTne Ne2

CobbiTre Ne1
(nocnegHee)

EAnHWUBI: 3awwmTa OT noTepu BXogHoW gasbl 1"
0: HeakTMBHa
1: akTMBHaA
[lecsTku: 3aLumTa OT BbIKMIOYEHUS LLYHTVPYHOLLEro
KOHTaKTopa
0: HeakTMBHa

aKkTMBHa

1:
0: BbIKMOYEHa 1
1: BKNoYeHa

0: HeT ownbku -
1: neperpy3ka no Toky Bo Bpemsi pasroHa (E004)

2: neperpy3ka no TOKy BO BpEMSs 3ameneHus
(E005) -
3: neperpyska no Toky Bo Bpems pabotbl (E006)

4: nepeHanpsikeHne Bo Bpems pasroHa (E002)

5: nepeHanpsixeHve Bo BpeMsi 3ameaneHus (EO0A)
6: nepeHanpspkeHne Bo Bpemsi pabotbl (E003)

7: noHWkeHHoe HanpsixeHue (E001)

8: neperpyska anektpoasuratens (E007)

9: neperpyska M4 (E008)

10: 06pbIB BXOAHOM hasbl (E012)

11: noTepsi BbIxogHOM ha3sbl (E013)

12: neperpes cunosoro moayns (EOOE)

13: neperpeB pesucTopa 3apsga (E014)

14: owwmbka WyHTMpytoLLero koHTakTopa (E017)

15: BHewwHsAs owwnbka (E00d)

16: owmnbka KOMMYHMKaLMOHHON cBA3N (E018)

17: owwnbka obHapyxeHus Toka (E015)

18: owwnbka naeHTMdmrKaumm napameTpoB
anekTpogsuratens (E023)

20: owwnbka yteHus/ 3anncu B EEPROM (EOOF)
21: K3 Ha 3emnio (E023)

22: notepsi curHana obpatHoii ceasu ML (E02E)
23: owwnbka aHkoaepa/nnatbl PG (E026)

24: otka3 cunosoro kackaaa N4 (E033)

26: xonocton xof (E030)

27: owmnbBKa orpaHUYeHNs Toka Mexay MMnynbcamu
(E032)

28: cnuwkom 6onblluoe OTKNOHEHWEe CKOpPOCTH
(E034)

29: nonbITka NepeknoYeHns Mexay AByms
Habopamu napameTpoB anekTpoaBuUraTenen Bo
Bpemsi pabotsl (E038)

30: npeBbILLEHVE CKOPOCTY AneKTpoABUraTenst
(E035)

31: neperpes anekTtpoasuratens (E036)

32: HekoppeKTHble NapamMeTpbl AneKTpoABuraTens
(E037)



P9-17

Yacrota npu
BO3HVMKHOBEHWMN CODbITUA
Ne1

P9-18

Tok Npy BO3HUKHOBEHMU
cobbITns Ne1

P9-19

Hanpsbkenve 3MNT npu
BO3HWKHOBEHUM COBbLITUSA
Ne1

P9-20

CocTosiHMe BXOAHbIX
KNeMM Mpu BO3HUKHOBEHUMN
cobbiTsa Net

P9-21

CocTosiHMe BbIXOAHbIX
KMEMM Mpu BO3HUKHOBEHUN
cobbITns Ne1

P9-22

CocTosiHne
npeoGpa3oBarens npu
BO3HVKHOBEHWM COBbITUS
Ne1

P9-23

Bpems BKIOYeHUst NUTaHns
npv BO3HUKHOBEHWN
cobbiTns Ne1

P9-24

Bpemsi paboTbl npu
BO3HWKHOBEHUM COBLITUSA
Ne1

P9-27

YacTtota npu
BO3HWKHOBEHUM COBLITUS
Ne2

P9-28

Tok Npy BO3HUKHOBEHUN
cobbiTns Ne2

P9-29

Hanpsixenne 3T npun
BO3HWKHOBEHUN COBLITUSA
Ne2

P9-30

CocTosiHMe BXOAHbIX
KMeMM Mpu BO3HUKHOBEHUM
cobbITna Ne2

P9-31

CocTosiHME BbIXOAHbIX
KNeMM Mpu BO3HUKHOBEHUM
cobbiTns Ne2

P9-32

CoctosiHne
npeoGpa3oBarens npu
BO3HWKHOBEHUM COBbITUS
Ne2
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P9-33

BpeMFl BKIMHOYEHUSA NUTaAHUA
npu BO3HUKHOBEHUN cobbITus
Ne2

P9-34

Bpems pa6oTbl npu
BO3HVKHOBEHWMN COBbITUS Ne2

P9-37

YacToTa npy BO3HUKHOBEHUN
cobbITna Ne3

P9-38

Tok Npy BO3HUKHOBEHUU
cobbiTa Ne3

P9-39

Hanpsixenve 3MT npu
BO3HWKHOBEHUM cobbITUA Ne3

P9-40

CocTosiHME BXOOHbIX
KNEeMM Mpu BO3HUKHOBEHUW
cobbiTa Ne3

P9-41

CocCTosiHME BbIXOAHbIX
KNEMM Mpu BO3HUKHOBEHUN
cobbiTs Ne3

P9-42

CocrosiHue
npeobpasoarens npu
BO3HUKHOBEHMUN CODObITMS Ne3

P9-43

BpeMH BKIMHOYEHUsA NUTaHnaA
npu BO3HUKHOBEHUU cobbITna
Ne3

P9-44

Bpems paboTbi npu
BO3HUKHOBEHUW COBbITMS Ne3

P9-47

Bbi6op aevicTus npu
cpabaTtbiBaHUM 3aWwmT (1)

EanHnub:

neperpyska anekTpoaBurartens,
Err11

[ecsTkn: 06pbIB BXOAHON hasbl,
Err12

CoTHu: 06pbIB BbIXOAHON hasbl,
Err13

Thicaumn: BHeLWHAA owmnbka, Err15
[ecatku Tbicsy: owmbka
KOMMYHVKaLMOHHOW cBsi3un, Err16
0: ocTaHOB MO MHepLn

1: OCTaHOB COrMacHoO BPEMEHN
3amMeaneHus

2: HempepbIBHbIN PeXMM paboTbl

00000 |o
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P9-48

P9-49

P9-50

P9-54

P9-55
P9-56

Bbi6op gevicTBus npu
cpabaTbiBaHUM 3aLLMT (2)

Bbi6op aevicTeus npu
cpabatbiBaHWK 3aWwuT (3)

Beibop gerncteus npu
cpabatbiBaHuM 3awwuT (4)

Bbi6op yacToThl Ans
HenpepbIBHOMO pexuma
paboTbl B napameTpax (P9-
47) n (P9-49)

ABapwuiiHas yactoTta

Tvn paTuvka TemnepaTypbl
ABuratens

0: ocTaHOB MO MHepLMK 00000
1: oCTaHOB C 3amMefaneHnemM
2: npogomkeHune paboTbl
Paspsig eauHuL;: cboii B
pabote aHkoaepa/nnaTtbl
paclumpeHust

PG (E026)

Pa3psa Teicsy: neperpes
anekTpoasuratens (E036)
Paspsig necaTkoB ThicsY:
[OCTUrHYTO o6LLee BpemMsi
pab6otbl (E020)

0: ocTaHoB No MHepLnn

1: ocTaHOB C 3ameqJieHneM
2: npoponmkeHne paboThbl
Pa3psaa coteH: 4OCTUrHYTO
BpPeMsi B COCTOSIHUM
ocraHoBa (E029)

Pa3psa Tbicsiy: xonocTown
xopa (E030)

Pa3spsaa necaTkoB ThicsuY:
06pbIB curHana obpatHoi
cBs3u npu NN ynpasneHun
(EO2E)

0: oCTaHOB MO MHEPLWU

1: OCTaHOB C 3aMeAneHneM
2: npoponkeHne paboTbl
Pa3psig eamHuu:
OTKMOHEHWe OT 3aJaHHOW
ckopoctu (E034)

Paspan necsTkos:
npeBbllLEHVe 3afaHHON
ckopocTtu (E035)

Pa3spsig coten:
HeKoppeKTHble NapameTpbl
anekTpoaBuraTensi

00000

00000

0: ocTaTbCsi Ha TekyLuen 0
paboyelt yactote

1: onopHas yactota

2: BEpXHASA npegenbHas
YacTtoTa

3: HUXHSIA NpeaernbHas

yacToTta

4: aBapvinHas Yactota

0.0 ~ 100.0 % (P0-10) 100.0 %

0: HeT gatymnka 0



P9-57 | MNoporoBoe 3HaveHne 0°C~200°C 110°C u]
cpabaTbiBaHUA 3aLUMUThI
anekTpoABuraTens ot
neperpesa

P9-58 | Moporosoe 3HaveHne 0°C~200°C 90°C a]
npepynpexpeHns o
neperpese
anekTpoasuratens

P9-59 | Bbibop aenctaus npu 0: ocTaHOB MO MHEPLMK 0 o
KpaTKOBPEMEHHOM 1: 3ameaneHve oo
OTKIOYEHUS MUTaHNS BOCCTaHOBMEHWSI NUTaHNS

2: 0CTaHOB C 3aMeasieHnemM

P9-60 | Mopor oTknoyeHust 80.0 ~ 100.0 % 85.0 % o
3aLWmMThI Npy
KpaTKOBPEMEHHOM
OTKIIOYEHUN NUTaHUS

P9-61 | Bpems oueHkun 0.00 ~100.00 ¢ 0.50c [a}
BOCCTaHOBIEHUSI
HanpsikeHus
KpaTKoBpeMEHHOM
OTKIMIOYEHUN NMUTAHNS

P9-62 | Mopor cpabaTbiBaHusi 60.0 ~ 100.0 % 80.0 % o
3aLUMThI Npy
KpaTKOBPEMEHHOM
OTKIMIOYEHUN NUTAHNS

P9-63 | 3awmTa OoT XxonocToro 0: BbIKMOYeHa 0 u]
xoaa 1: BKNoYeHa

P9-64 | YposeHb xonoctoro xoga | 0.0 ~100.0 % 10.0 % [u]

P9-65 | Bpems 3agepxku 0.0~60.0c 1.0c o
cpabaTbiBaHWs 3aWwuThbl
OT XOMOCTOro XoAa

P9-67 | 3HaueHne obHapyxeHnss | 0.0 % ~ 50.0 % (makcumanbHasa | 20.0 % o
NpeBbILEHNST CKOPOCTU yacTota P0-10)

P9-68 | Bpems obHapyxeHust 0.0c~60.00 c 1.0c o
npeBbILEeHNs 3aAaHHON
CKOpOCTU

P9-69 | 3HaueHve obHapyxeHus | 0.0 ~ 50.0 % gmakcmmaanaﬂ 20 % o
OTKIOHEHUSI CKOPOCTU yactota P0-10)

P9-70 | Bpems obHapyxeHust 0.0c~60.0c 50c =]
OTKITOHEHUS1 CKOPOCTMN

P9-74 | 3awwta ot 0: BbIKMOYEHA 1 o
HeucrnpaBHOCTU NnaThbl 1: BKMloveHa
aHkogepa (E026)
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F'pynna PA: ®ynkuum NMUO-ynpaBnexus

PA-00 | UcTouHmk onopHoro curHana | 0: NOCTOsIHHOE 3HayeHue 0
NO-ynpaeneHns (PA-01)
1: A1
2: AI2
3:AI3
4: peseps
5: NpoTOKON CBS3N
6: MHOrocTyneHyarbin
pexum
PA-01 | YctaBka onopHoro curHana | 0.0 ~100.0 % (ot 50.0 %
MWA-ynpasnexus napametpa PA-04)
PA-02 | UcTouHuk curHana 0: Al1 0
obpatHon ceasu M- 1: A2
ynpaeneHus 2: AI3
3: pasHocTb mexay Al1 n
Al2
4: peseps
5: npoTokon cBsi3an
6: cymma Al1 n Al2
7: makcumym un3 Al1 n Al2
8: MuHumym n3 Al1 n Al2
PA-03 | Hanpaenexue gevictaus 0: npsimoe (4actoTa 0
MNO-ynpaBneHus yMeHbLLaeTcs ¢
yBENMYeHnem curHana
obpaTHoI cBA3N)
1: obpatHoe (YacToTa
yBenMunBaeTcs ¢
yBenuMyeHnem curHana
obpaTHoI cBA3N)
PA-04 | MakcumanbHoe 3HadyeHve 0 ~ 65535 1000
avanasoHa curHana MNMna-
ynpasneHus
PA-05 | NponopuunoHanbHblii 0.0 ~100.0 20.0
koacpcpuument M-
ynpaenexust KP1
PA-06 | Bpems nHTerpupoBaHus 0.01~10.00c 2.00c
MA-ynpasnexuns Ti1
PA-07 | Bpems 0.000 ~ 10.000 ¢ 0.000 ¢
anddepeHumnposanus NAA-
ynpaenexus Td1
PA-08 | YacToTta cpesa npu 0.00 ~ (P0-10) 0.00 'y
obpaTHOM HanpaBneHun
nencteusa MUA-ynpasneHus
PA-09 | Npegen otknoHenuns NA- 0.0 ~100.0 % 0.0 %
ynpaeneHns
PA-10 | MNpepen 0.00 ~ 100.00 % 0.10 %
anddepeHumnanbHoOn
coctaenswowen NANO-
ynpaeneHus
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PA-11 | Bpemsi uameHeHust 0.00 ~650.00 ¢ 0.00c [s]
onopHoro curHana M-
ynpasrneHus
PA-12 | Bpems cdunbrpoBaHus 0.00 ~60.00 c 0.00c o
curHana obpaTHoi cBA3n
MO-ynpaenexHus
PA-13 | Bpems BbIxOgHOro 0.00 ~60.00 ¢ 0.00c u]
dunerpa NNI-
ynpasreHus
PA-15 | MponopunoHanbHbI 0.0 ~100.0 20.0 o
koadpcpuument M-
ynpasnexus KP2
PA-16 | Bpems nHTerpupoBaHus 0.01~10.00c¢c 2.00c o
MA-ynpasnexus Ti2
PA-17 | Bpems 0.000 ~ 10.000 ¢ 0.000 ¢ =
anddepeHunpoBaHust
NMWA-ynpasnexus Ti2
PA-18 | YcnoBue nepeknioyeHve 0: nepekntoyeHne BbiknoveHo | 0 =]
Mexay napametpamun 1 1 | 1: nepekntoyeHne no
2 M-ynpasnexns undpoBo knemme
2: nepekntoyeHune no
NpEeBbILLEHNIO OTKMOHEeHUS
PA-19 | OTtknoHeHue ans 0.0 % ~ (PA-20) 20.0 % o
nepeknioveHns Mexay
napametpamu M-
ynpaenexus 1
PA-20 | OTknoHeHue ans (PA-19) ~ 100.0 % 80.0 % o
nepekmnioYeHns mexay
napametpamu MNAO-
ynpaenexus 2
PA-21 | HavanbHoe 3HaveHue 0.0 ~100.0 % 0.0 % o
MO-ynpaenexHus
PA-22 | Bpems 3agepxku 0.00 ~ 650.00 c 0.00c o
HayanbHOro 3Ha4YeHust
M A-ynpasnexHus
PA-25 | Bbibop agenctaus Pa3psa eanHuu:
NSt HTerpanbHon 0: uHTerpanbHas
cocTaenstowen M- COCTaBnALLas HeakTUBHa
perynsaTtopa 1: nHTerpanbHas
COCTaBMALAan aKTuBHa
Pa3psig necaTkos:
0: NPOAOIKUTL PEryNPOBKY
MWL ¢ nHTerpansHomn
COCTaBnALWEN, Koraa curHan
obpaTHOI cBA3U gocTUraeT
npefenbHoOro 3HaveHus
1: OCTaHOBUTL perynmpoBKy
MO ¢ nHTerpansbHon
COCTaBMSAOLLEN, Koraa curHan
obpaTHoI cBA3N gocTUraet
npefenbHoro 3HaveHus
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PA-26 | YpoBeHb 06HapyxeHus 0.0 %: 3awuTa He akTUBHa 0.0%
notepu curHana obpaTtHom 0.1~100.0 %
ceasu MNA-ynpaBnexHus
PA-27 | Bpems 3agepxku 0.0~20.0c 0.0c
obHapyxeHus notepu
curHana obpaTtHoii cBsian
MA-ynpaBnexHus
PA-28 | NWA-ynpaBneHune Bo Bpemsi | 0: HEAKTUBHO 1
ocTaHoBsa 1: aKTUBHO
F'pynna Pb: MapameTpbl Ans cneumanbHbIX NPUMEHEHU
Pb-00 | YctaHoBka pexxmuma 4acTtoTbl | 0: OTHOCUTENbHO OMOPHON 0
KayaHus YacToTbl
1: OTHOCUTENBHO
MaKCMMarnbHOW YacToTbl
Pb-01 | AMnnuTyna yacToThbl 0.0 ~100.0 % 0 %
KavaHus
Pb-02 | AmMnnuTyaa vactoTbl ckayka | 0.0 ~ 50.0 % 0%
Pb-03 | MpogomkutensHocTb umkna | 0.0 ¢ ~ 3000.0 ¢ 10.0c
YacToTbl KaYaHus
Pb-04 | KoatbdnuneHT BpemeHmn 0.1 % ~ 100.0 % 50 %
HapacTaHus TpeyronbHon
BOSHbI
Pb-06 | ®aktuueckoe paccTtosiHne 0 m~65535m Om
Pb-07 | KonunyectBo MmnynbcoB Ha 0.1 ~6553.5 100.0
meTp
Pb-08 | YcTaHoBneHHOe 3HaveHve 1~65535 1000
cyeTymnka
Pb-09 | HasHayeHHOe 3HaveHne 1~ 65535 1000
cyeTumka
Mpynna PC: ®yHKUuMKn MHOroctyneHvaroro pexuma u MK
PC-00 | CkopocTb cTyneHu 0 -100.0 ~ 100.0 % (ot 0.0 %
MHOrOCTYNEHYaToro pexxMma | MakcuManbHOW 4acToTbl
wnm NN (P0-10))
PC-01 | CkopocTb cTyneHu 1 -100.0 ~ 100.0 % (ot 0.0 %
MHOTOCTYNEHYaToro pexvma | MakcMmanbHOW YacToThl
vnm MNNK (P0-10))
PC-02 | CkopocTb CTyneHu 2 -100.0 ~ 100.0 % (ot 0.0 %
MHOrOCTYNEHYaToro pexxvMma | MakcuMarnbHOW 4acToTbl
wnm NN (P0-10))
PC-03 | CkopocTb cTynexu 3 -100.0 ~ 100.0 % (o1 0.0 %

MHOrOCTYNEHYaTOro pexvma
vnu MNK

MaKCUMarnbHON YacToTbl
(P0-10))
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PC-04

PC-05

PC-06

PC-07

PC-08

PC-09

PC-10

PC-11

PC-12

PC-13

PC-14

PC-15

PC-16

PC-17

CkopocCTb CTyneHu 4
MHOTrOCTyneH4aToro
pexuma unu MNAK

CkopocTb CTyneHun 5
MHOFOCTyneH4aToro
pexuma unm MK

CkopocCTb CTyneHu 6
MHOFOCTYNeH4YaToro
pexuma unm MK

CkopocCTb CTyneHu 7
MHOrOCTYNeH4YaToro
pexuma nnu MK

CkopocTb cTyneHu 8
MHOFOCTyneH4aToro
pexuma unm MK

CKopocCTb CTyneHn 9
MHOTrOCTyneH4aToro
pexuma unum MNK

CkopocTb cTynenu 10
MHOrOCTyneH4aToro
pexuma unm MK

CkopocTb cTyneHun 11
MHOTrOCTyneH4aToro
pexuma unm MK

CKopoCTb CTyneHu 12
MHOrOCTyneH4aToro
pexuma unu MK

CkopocTb cTynenu 13
MHOrOCTyneH4aToro
pexuma unu MK

CkopocTb cTyneHu 14
MHOTOCTyneH4aToro
pexuma unu MMAK

CkopocTb cTynenu 15
MHOrOCTyneH4aToro
pexuma unm MK

PeXMm okoH4aHusa uykna
nnK

Hevicteue MIK npu
OTKITOUYEHWUWN NMUTaHUSA
VN1 ocTaHoBe

-100.0 ~ 100.0 % (ot
MakcumarnbHoii Yactotbl (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHol yactotbl (P0-10))

-100.0 ~ 100.0 % (ot
MakcmmarnbHom yactotel (P0-10))

-100.0 ~ 100.0 % (oT
MakcumanbHol yactotbl (P0-10))

-100.0 ~ 100.0 % (o1
MakcumanbHon YactoTel (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHom yactotel (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHol yactotbl (P0-10))

-100.0 ~ 100.0 % (o1
MakcumanbHon YacTtoTel (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHol yactotbl (P0-10))

-100.0 ~ 100.0 % (o1
MakcumanbHon YactoTel (P0-10))

-100.0 ~ 100.0 % (ot
MakcumanbsHom yactotel (P0-10))

-100.0 ~ 100.0 % (o1
MakcumanbHon yactoTbl (P0-10))

0: BbINOMHEHVE OAHOTO LKNa
paboTbl 1 OCTaHOB

1: BbIMONHEHNe OJHOro LuKna
paboTbl 1 NpoJomkeHne paboTbl
Ha nocrnegHen ckopocTn

2: HenpepbIBHas LMKNUYHas
pabota

EAnHubl: coxpaHeHne TekyLuen
ctynenu MNK nocne cHATus
nuTaHus

0: oTKNO4EHO

1: BKINOYEHO

[ecATkn: coxpaHeHue TekyLlen
ctynenu INMJK nocne octaHoBa
0: oTKNO4EeHO

1: BKNOYEHO

0.0%

0.0 %

0.0%

0.0%

0.0 %

0.0 %

0.0 %

0.0%

0.0%

0.0 %

0.0%

0.0 %

00



PC-18 | Bpems BbinonHeHus ctynenm | 0.0 ~ 6500,0 ¢ (nm u, B 0.0c (v)
0 (MNJIK) 3asucumocTy ot (PC-50))

PC-19 | BapuaHT BpemeHnu pasroHa/ | 0~ 3 0
3ameneHus Ans cTynexu
0 (MIIK)

PC-20 | Bpems BbinonHeHus ctynenn | 0.0 ~ 6500,0 ¢ (unu 4, B 0.0c (v)
1 (MNK) 3aBucumocTy ot (PC-50))

PC-21 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHus Ans cTynexu
1 (NJIK)

PC-22 | Bpems BbinonHeHus ctynenu | 0.0 ~ 6500,0 ¢ (vnu 4, B 0.0c (v)
2 (NJK) 3aBucumocTy ot (PC-50))

PC-23 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHns Ansa cTyneHu
2 (MIK)

PC-24 | Bpems BbinonHenus ctynenm | 0.0 ~6500.0 ¢ (v v, B 0.0c (v)
3 (MNJIK) 3aBucumocTu ot (PC-50))

PC-25 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHus Ans cTynexu
3 (MIIK)

PC-26 | Bpems BbinonHeHus ctynenu | 0.0 ~ 6500,0 ¢ (unu 4, B 0.0c (v)
4 (MNK) 3aBucumocTu ot (PC-50))

PC-27 | BapwuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHus Ansa cTyneHn
4 (NNK)

PC-28 | Bpems BbinonHenus ctynenm | 0.0 ~ 6500.0 ¢ (vnmn v, B 0.0c (W)
5 (MNJIK) 3aBucumocT ot (PC-50))

PC-29 | BapwuaHT BpeMeHu pasroHa/ | 0~ 3 0
3ameaneHus Ans cTyneHu
5 (MIK)

PC-30 | Bpems BbinonHeHus ctynenu | 0.0 ~ 6500.0 ¢ (unn v, B 0.0 ¢ (v)
6 (MNJIK) 3aBucumocTn ot (PC-50))

PC-31 | BapuaHT BpemeHnu pasroHa/ | 0~ 3 0
3ameaneHus Ans cTynexu
6 (MIIK)

PC-32 | Bpems BbinonHeHus ctynenu | 0.0 ~ 6500.0 ¢ (unu v, B 0.0c (v)
7 (NJIK) 3aBucumocTy ot (PC-50))

PC-33 | BapuaHT BpemeHu pasroHa/ | 0~ 3 0
3ameaneHus Ansa cTyneHn
7 (MIK)

PC-34 | Bpems BbinonHexusi ctynexmn | 0.0 ~ 6500.0 ¢ (vnun v, B 0.0c (W)
8 (MJIK) 3aBucumocTy ot (PC-50))

PC-35 | BapuaHT BpeMeHu pasroHa/ | 0~ 3 0

3amMeaneHunsa ansa ctynexHu
8 (MI1K)
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PC-36 | Bpems BbINONMHEHNS CTyNeHn 0.0 ~6500.0 ¢ (Mnn u, B 00c(u) |o
9 (MNJIK) 3aBucumocTy ot (PC-50))
PC-37 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3amenneHvs ansa ctynexu 9
(NNK)
PC-38 | Bpems BbINONHEHWS CTyneHn 0.0 ~6500.0 ¢ (Mnn v, B 00c() |o
10 (MNK) 3aBucumocTyn ot (PC-50))
PC-39 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3amepaneHns ansa ctynexn 10
(NNK
PC-40 | Bpems BbINOMHEHNS CTyNeHu 0.0 ~6500.0 ¢ (Mnn y, B 00c() |o
11 (MNK) 3aBucumocTtu ot (PC-50))
PC-41 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3amenneHvs ansa ctynenu 11
(MNNK)
PC-42 | BpeMs BbINOMHEHUSI CTYNEHU 0.0 ~6500.0 c (Mnn 4, B 0.0c () m]
12 (NNK) 3aBucumocT ot (PC-50))
PC-43 | BapuaHT BpeMeHu pasroHa/ 0~3 0 o
3ameaneHns ansa ctynexn 12
(NNK
PC-44 | BpeMs BbINOMHEHUSI CTYNEHU 0.0 ~6500.0 c (Mnn 4, B 00cM) |o
13 (MJIK) 3aBucumocTtm ot (PC-50))
PC-45 | BapuaHT BpemeHu pa3sroHa/ 0~3 0 m]
3amepaneHuns ansa ctynexn 13
(NJIK)
PC-46 | Bpems BbINONMHEHNS CTyNeHn 0.0 ~6500.0 ¢ (Mnn v, B 00c(u) |o
14 (MNK) 3aBucumocTn ot (PC-50))
PC-47 | BapuaHT BpeMeHuW pasroHa/ 0~3 0 o
3amepneHuns ansa ctynexu 14
(MNK)
PC-48 | Bpems BbINONMHEHNS CTyNeHN 0.0 ~6500.0 ¢ (Mnn u, B 00c() |o
15 (MNK) 3aBucumocTyn ot (PC-50))
PC-49 | BapuaHT BpemeHu pa3sroHa/ 0~3 0 o
3amepgneHns ansa ctynenu 15
(MNK)
PC-50 | EQnHuubl usmepeHust Bpemenun | 0: cekyHAabl 0 o
BbIMNOMHEHNS CTyNeHewn 1: yacbl
PC-51 | NcTouHMK 3apaHusi ckopocTu 0: NOCTOSIHHOE 3HaYeHue B 0 5]
ctynenu 0 napametpe (PC-00)
1: A1
2: Al2
3:Al3
5: NO-ynpasneHne
6: KHOMKW NaHenu
ynpaBneHus unu umdposble
KneMmbl «Beepx» unu
«BHUM3»
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Mpynna Pd: MapameTpbl kOMMyHMKaumMoHHoro nportokona Modbus RTU

PD-00 | CkopocTb obmeHa faHHbimMu | 0: 300 6ut/c 5
1: 600 6ut/c
2: 1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6uT/c
7: 38400 6uT/c
8: 57600 6ut/c
PD-01 | ®opmat gaHHbix npotokona | 0: 8-N-2 3
Modbus RTU 1: 8-E-1
2: 8-0-1
3: 8-N-1
PD-02 | INlokanbHbI agpec 0: WwupokoBeLaTenbHbIN 001
ﬁmpoﬁcrsa B cetn Modbus | agpec
TU 001 ~ 247
PD-03 | 3apgepxka oTBeTa 0~20mc 2 Mc
PD-04 | Bpewmsi cpabaTbiBaHust 0.0 c: 3awmTa oTKNIoYeHa 00c
3aLUMTbI MO OTKIHOYEHUIO 0.1~60.0c
CBSI3N
PD-05 | Beibop npoTtokona cBsa3sun 0: HecTaHAapPTHbLIN NpoTokon | 1
CBSI3W
1: cTaHOapTHbIV MPOTOKON
CBA3U
PD-06 | PaspelueHune TOKOBbIX 0:0.01 A 0
BENVYMH NPU CYUTBIBAHUMN 1:0.1A
[AaHHbIX no npotokony Mod-
bus RTU
F'pynna PP: YnpaBneHue napameTtpamu
PP-00 | Maponb nonb3oBatens 00000: naponbHas 3awwmTa 0
HeaKkTMBHa
00001 ~ 65535
PP-01 | C6poc HacTpoek 00: HeT pgevicTBuS 00
01: cbpoc Kk 3aBOACKUM
HacTpolkam, Kpome
napameTpoB fABuraTens u
naponsi
PP-04 | PaspelueHue Ha 3anucb 0: Bce napameTpbl 0

napametpos

NoaAepXUBaloT YTeHne u
3anucb

1: 3anpeTnTb 3anmcb Bcex
napameTpoB (4OCTYMHO
TONbKO YTEHME)

INSTART®
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maBa 10. TunoBble HaCTPOMKHM
10.1 NoxapHbIN peXxuM U PYHKLUA KKOHTPOJIb BbIXOAHOW NIUHUNY

MoxapHbin pexum npegnonaraetr paboty 4YacToTHoro npeobpasoBartens
Jaxe B cryyae BO3HUKHOBEHWSI Kakux-nnbo owwmbok. [ocTyneH Tomnbko B
npeobpasosarensx YacTtotbl cepumn LCI ¢ nogaepkko noxxapHOro pexuma.

HacTpoliika 1 BKMoYEHNE NOXapHOro pexuMa:

MapameTp HaumeHoBaHue [uanazoH 3HayeHue OnucaHue
HacTPoWKU HacTPoOWKU
F06.00 ~ Bbibop dyHKLmK: 0~59 51 BknioyeHve noxapHoro
F06.08 Onsa cepum LCI pexvma ¢ NoMOLLbIO
knemmbl S1-S6; BbIGPaHHOW KNemMmbl
Ans cepun LCI(S)
knemmbl S1-S5
F26.00 Tun noxapHoro 0~2 0~2 BbIGop Tuna noxapHoro
pexuma pexuma
F26.01 Hacrtpoiika yactotsl | 0~F00.03 0~F00.03 Yacrtora, koTopas byaer
MOXapHOro pexumMa nogAepXuBaTbCs npu
pabote B NoxxapHoM
pexume.
F26.02 WHTepsan 0~100 cek 0 C 3agaHHbIM
nogauu curHana 0 - byHKUMA VNHTEPBANOM BpeMEeHU
obBHapyxeHus HeakTMBHa MY 6yneT nopasatb
anekTpoasuratens curHan npoBsepkn
(cek) LienocTHocTW kabens B
COCTOSIHUM OCTaHoBa.
F26.03 MonwuTopuHr 0: He o6HapyxeH/ - MapameTp
COCTOSIHUS Heu3BEeCTHbIN cTaTyc MOHUTOPUHIa, KOTOPbIV
anekTpoasuratens | 1: OnekTpoasuratens nokasbIBaeT COCTOsIHVE
He nogknioyeH/ kabens noakno4YeHHoOro
06pbIB hasbl anekTpoaBuraTens.
2: OnekTpoasuratenbs
noaKmnoYeH

Koraa undpposas knemma ¢ 3agaHHon dyHKumen 51 («akTreaums NoxapHOro
pexnma ) 3aMbIKaeTcsl, akTUBMPYETCS NOXapHbI pexum. To ecTb, ecnv B npoLiecce
paboTbl BO3HMKAOT KakMe-nnbo OWMGKM Ha 4acTOTHOM npeobpasoBarterne, OHu
OyayT urHopupoBartbcs, U paboTa Byaet npogomkaTbcs 6e3 0CTaHOBKMU.

F26.00 Tunbl noxxapHOro pexuma:

0: Wctounmk vactoTbl 3apgaetca napametrpoMm F00.06, MCTOYHMK KOMaHg
3apaetcsa napameTtpom F00.01

1: YacTtota oOCTaeTcs MNOCTOsiIHHOM W 3apjaeTca napametpoMm F26.01 ¢
BO3MOXHOCTbI) OCTaHOBa.

Mpn nogaye curHana Ha KIeMMy MOXapHOTO PeXxuma MPOUCXOAWNT MyCK
YacToTHOro npeobpasoBaTtensi, 1 OH He MOXET ObiTb OTKIIOYEH, NMoka Knemma
3amMkHyTa. OTKIMYEHWE YacTOTHOrO npeobpasoBaTensi BO3MOXHO C MOMOLLbIO
33[@HHOTO WCTOYHMKA KOMaHA TOMbKO MPW Pa3OMKHYTOM KIemme MoXapHOro
pexumMa, unuM C MnoMOLLbI0 LMAPOBON KIEMMbI «aBapUMHBIA OCTaHOB» Mpu
3aMKHYTOW Krnemme NoXapHOoro pexuma.



2: Yactota ocrtaetcss MOCTOsIHHOM W 3apaetca napametpom F26.01 6es
BO3MOXHOCTW OCTaHOBA.

Knemma akTuBaLmy NoxxapHOro pexxvma npu aHHOW HacTpolike cpabatbiBaeT
no Bocxopsiemy (poHTy. [poncxoauT aBTOMaTUYECKWI 3anyck U YacTOTHbIN
npeobpasoBaTenb HEBO3MOXHO OCTAHOBWUTL A0 Tex Mop, NMoka He Byaer cHATO
NUTaHWe Unm Noka YacToTHbIN NpeobpasoBaTterb He BbIAET U3 CTPOS.

F26.02: Mpwn ycTaHoBNeHHOM 3Ha4eHnn «0» pyHKUMSA HeaKTVBHa.

Mpu ycTaHOBKeE 3HAYEHUS, OTAINYHOTO OT HYMSI, aKTMBMPYETCS (DYHKLIMS MPOBEPKMN
LiernoCTHOCTM kabens mexay npeobpasoBaTenem YacToTbl U AnekTpoaBurateniemM ¢
MHTEPBANoM BPEMEHW, YCTAHOBIIEHHOM B 3TOM NapameTpe.

Mapaverp  F26.03  wucnonb3dyetcs AN MOHUTOPUHIA  COCTOSIHWS
anekTpoasuraTensi.

10.2 NMopnepkaHMe NOCTOAHHOrO AaBneHusi Boabl LCI

M4 LCI
Al
(meennep)
ul L
Datumk
[anneHuA D
| .
®DYHKUUOHANbHbIN HassaHue dyHkunn 3HayeHune Onucaxune
Kop
F00.01 BapwaHT paboTbl B 0 YnpasneHve ¢ naHenu
pexume ynpasneHus
1 YnpasneHue ¢ knemm (¢
S1) (npv nogaye nuTaHus
1 3aMKHYTOM knemMme
S1 ¢ DCM npoucxogut
aBTOMaTUYeCKUin
nepesaryck)
F00.05 HwxHaa npegensHas Ot 25.00 'y (3HayeHune
yacrota no 35.00 ycTaHaBnmBaeTcst
B COOTBETCTBUU C
hakTUyeckMMm ycroBmsmm
akcnnyarauum)
F00.06 BapwvaHT uctoyHuka 8 MWA-ynpaenexune

3afaHusa yactoTbl A



F00.12

F00.13

F10.00

F10.01

F10.02

F10.03

F10.04

F08.03

Bpewmsi pasroHa 20.00 3HaueHue ycTaHaBnuBaeTCst
B CeKyHZax B COOTBETCTBUU
¢ (haKkTU4ECKUMM YCIIOBUAMU
aKcnnyarauum

Bpewmsi 3ameanexus 20.00 3HayeHuWe ycTaHaBnMBaeTcs
B CEKyHZax B COOTBETCTBUM
€ (haKTU4ECKUMM YCNOBUSMN

aKcnnyartaumm
WcTouHMK onopHoro 0 LincbpoBoii onopHbIi curHan B
curiana M- napametpe F10.01
ynpasneHus
38HayeHne onopHoro 5.0 3HauveHue ycTtaHaenuBaetcs B bap
curHana NMna- nexoas ns akTUHecKmx ycrnosum
ynpasneHus akcnnyatauuu (Tpebyemoe

naBneHve)

WcToYHMK curHana 0 Axanorosblili Bxog Al1
obpatHoii ceszn NMNI-
ynpasneHus
HanpaeneHue peiicteus | 0 Mpsamoe peinctene. Yem Gonblue
MWA- ynpaBnexus curHan obpaTHON CBA3U, TEM HIKe

yacToTa (3aBofAcKas ycTaHoBKa)

1 O6paTtHoe aevicteue. Yem
MeHbLUe curHan obpaTHoii cBasn,
TEM HUXe YacToTa

«Cnawmiiy pexum He MoxeT paboTaTb npu peanu3auuv
MWO-ynpaBneHuss B obpaTHOM HanpaeneHuu (Korga 4acTota
yBENUYMBAETCS C YBENMUYEHMEM curHana obpaTHon cBs3n).
Ona BknioyeHus [MU[-ynpaBneHuss B oGpaTHOM HampaBneHun
HeobXxoaMMO BbIKMOUNTL «Crsiwmiiy pexxum (F09.50 = 0; F09.52 = 0).
[na peanusauuu faHHOM BO3MOXHOCTW NpuW 3aka3e HeobxoamMmo
3anpocuTb cneuuanbHoe o6HOBMEHUE.

[OnanasoH navepeHus 10.0 3HayeHue ycTaHaBnmBaeTcs B

JaTuvka [aBneHvst Bap ucxoas 3 dakTnieckux
yCnoBui akcnnyaTauum
(arMana3oH gaBneHus gatyuka)

OTtobpaxeHue B H.0301 A | OnopHbint curHan MAA-
pexvime paboTbl ynpaeneHus

L | CurHan oGpatHoit cBsian
MA- ynpaBnexus

H | OnopHast vactota

P | Pabouas yactora



F08.05

F06.18

F02.00

F02.01

F02.02

F02.03

F02.04

F02.05

F17.08

F17.09

OTo6paxeHve B
pexume ocTaHoBa

MuHUManbHbIA
BXOOHOW curHan
Kpvison Al1

Twn gBuratens

Hom. MowHocTb
asuratensi

Hom. yactoTa
asuratens

Hom. ckopocTb
asuratens

Hom. HanpsixeHne
nasuratenst

Hom. Tok asuratens

OnopHbint curHan NAO-
ynpaeneHus

CwrHan obpaTHou
cesAsu MNAA-
ynpasneHus

H.0031

02.00

-- 06/
MWUH

-B

--0.e.

--0.e.

A | OnopHeiit curHan NiAA-
ynpaenexus

€2 | CurHan Ha Bxoge Al1

H | OnopHas yacToTa

Bbi6op cBA3n Mexay BXoAHbIM
curHanom ¢ knemmbl Al1

W cUrHanom obpartHon ces3n
MA-ynpaenexus. 3amevaHue:
Mo ymonyaHuio yctaHoBrneH
[nanasoH aHanoroBoro
BXoAHoro curHana 0 ~10

B. Ecnu BxogHow curHan —
TOKOBbIV B AnanasoHe 0 ~ 20
MA, HanpsxeHWe coxpaHaeTcs
B ananasoHe 0 ~10 B; ecnn
BXO[HOW CUrHan — TOKOBbIN

B AnanasoHe 4 ~ 20 MA,
ncnornb3yeTcs Ananas3oH
HanpsxeHuin 2~ 10 B

OB6bI4HbIN

C wunbapl ABurarens

C wunbabl ABuraTens

C wunbael gsuratens

C wunbabl apuratens

C wunbapl guratens

TonbKO MOHWUTOPWH.
Noka3sbiBaeT, Kakow ONOpHbIN
curHan (B OTHOCUTENbHbIX
eAMHNLAX) YacTOTHbIN
npeo6pasoBaTens CTpEMUTCS
nogaepxveaTb

TonbKO MOHUTOPWUHT.
Moka3sbiBaeT MHGOpMaLMO O
TeKyLeM AaBNeHnu ¢ Jartyvka
(B OTHOCUTENbBHBIX €AMHULIAX)



10.3 NMoanepkaHme NOCTOAHHOro AaBneHusi Boabl LCI
C peryfiMupoBKOM pexuma CHa

M4 LCI
3anyck
- S1
I Al
DCM {mwemnep)
+
+24V
ACM vl
Datyux
OABNEHWA DCM E
All
: O | | .
DYHKUMUOHANbHbIN HaszBaHue dyHKUMKn 3HaueHue OnucaHue
Kon
F00.01 BapwaHT paboTbl B 0 YnpasneHve ¢ naHenu
pexume ynpaeneHus
1 YnpasneHue ¢ knemm (c
S1) (Nnpv nogaye nuTaHus
W 3aMKHYTOW Knemme
S1 ¢ DCM npoucxogut
aBTOMaTUYeCKUin
nepesanyck)
F00.32 Makpoc nameHeHus 1236 Mepexon B pexvm
napameTpos nogaepxaHus
NOCTOSIHHOTO AaBneHus.
3apaet napameTpbl
F00.05 =20.00 Iy,
F08.03 = H.038D, F08.05
=H.2011
F00.05 HwxHaa npegensHas Ot 25.00 po | Iy (3HaveHue
YyacTota 35.00 ycTaHaBnmBaeTcs
B COOTBETCTBUM
¢ hakTnyeckummn
ycnosmammn
KcnnyaTaumm)
F00.06 BapwvaHT uctouHuka 8 NWA-ynpasnexue

3afaHuns yacToTbl A



F00.12

F00.13

F10.00

F10.01

F10.02

F10.03

F10.04

Bpewms pasroHa

Bpems 3ameanexuns

McTo4HMK onopHoro
curHana Nna-
ynpasneHus

3HayeHve onopHOro
curtana NUAQ-
ynpaeneHus

McTouHnk curHana
obpaTHom cBsA3n
MWA-ynpaBnexus

Hanpaenenue
nevicteua MNIO-
ynpaBneHust

[unana3oH namepeHus
JaTtyvka AaBneHust

20.00

20.00

5.0

10.0

3HaveHve
yCTaHaBnmBaeTcs
B CeKyHAax B
COOTBETCTBUM C
hakTn4eckmm
ycnosusiMu
aKcnnyarauum

3HauyeHve
ycTaHaBnmBaeTcst
B CeKyHAax B
COOTBETCTBUM C
dakTnyeckumm
yCroBuUsiMu
aKcnnyarauum

LindopoBoii onopHeiii
CWUrHan B napametpe
F10.01

3HayeHne

ycTaHaBnvBaetcsi B bap
ncxoas 3 hakTnyeckmx
YCNOBWIA 3KCMNyaTaLmm
(Tpebyemoe faBneHue)

Ananorosbin Bxog Al1

Mpsimoe gencreue.
Yem Bonblue curHan
obpaTHoI cBs3n,

TEM HWXe YacToTa
(3aBoackas ycTtaHoBKa)

O6paTHoe aencreve.
Yem MeHbLUe curHan
obpaTtHol cBs3N, TeM
HWXe YacToTa.

3HaueHve
ycTaHaBnuBaetcsi B bap
NCXOASA U3 aKTUYECKNX
YCroBWIA aKcnyaTaumm
(onanasoH gaBneHus
Aartyuka)



F10.28

F09.50

F09.51

F09.52

Pa6ota NMUA- 0,1
ynpaBrneHus B
COCTOSIHUM OCTaHOBa

[aeneHue Bbixoga n3 | 3.0
CnsLLEero pexuma

Bpewms 3agepxku 5.0
BbIXOfa U3 CRsLLEro
pexuma

YacrtoTta nepexoga B Ot 26.00
CNSALLUIA PEeXnUm no 36.00

3HayeHne
yCTaHaBnmBaeTcs U3
haKTU4eCKnx ycrnosum
akcnnyatauumn. Ecnn
CNALMA PEXNM HYXEH,
TO yCTaHOBUTb 1; ecnn
CNSALLMIA PEXUM He
HY)XEH, TO YyCTaHOBUTb

3HaveHve
ycTaHaBnvBaetcsi B bap
ncxoas n3 hakTnyeckmx
YCIOBUI 3KCMNyaTaLumm
(MUHUManbHoe
OaBneHne CUCTEMbI).
Korpa pabouee
[AaBrieHne CTaHOBUTCS
HMXe YCTaHOBNEHHOTO
3Ha4eHws,
npeobpasoBartenb
YacToTbl
aBTOMaTUYECKU
NepexoauT B peXnm
pabotbi

3HaveHve
ycTaHaBnMBaeTcs B
ceKyHJax ucxoas u3
dhakTnyecknx ycrnosui
aKcnnyaraumm.

3HayeHne
ycTaHaBnmBaeTcs
UCXOAS U3 peLaemblxX
3agadv B BUAE NpoLeHTa
OT 3HayeHus. 3HaveHne
[AaHHOTo KofAa AOMKHO
6bITb BbILLIE 3HAYEHUS
koga F00.05. Korga
pabouyas yactoTa
CTaHOBUTCS HUXE
YCTaHOBIIEHHOTO
3HaYeHus,
npeobpasoBarenb
YacToTbl
aBTOMaTUYECKN
nepexoauT B CSLLNIA
pexum



F09.53

F08.03

F08.05

F06.18

F02.00

F02.01

F02.02

F02.03

Bpems 3apepxku 5.0
aKTVBaLuM CnsiLLero
pexuma

OT06paxeHue B H.0301
pexvme paboTbl

OTo6paxeHue B H.0031
pexvme ocTaHoBa

MuHUManeHbIA 02.00
BXOQHOW cuUrHan B
kpuson Al1

Twn pBuratens -

Hom. moLuHocTb -- kBT
Asurartens

Hom. yactora -y

Asuvratens

Hom. ckopocTb -- 06/

Asurartens MWH

3HaveHve
ycTaHaBnmBaeTcs
B CeKyHAax B
COOTBETCTBUM C
dakTn4eckmm
ycnosusiMu
aKcnnyarauum

OnopHbin curHan NUAO-
ynpasneHus

CurHan obpaTHoii cBsi3un
MQ- ynpaenexus

OnopHas YactoTta

OnopHbIn curHan MNAO-
ynpasneHus

CurHan Ha Bxoge Al1

A
b
H
P | Pabouast yactora
A
(]
H

OnopHas YacTtoTa

BbIGop cBSI3M MeXAY BXOAHLIM
curHanom ¢ knemmbl Al1

¥ curHanom obpartHow cBA3un
NA-ynpaenexus. 3amevaHue:
Mo ymonyaHuio yctaHoBneH
[nanasoH aHarnoroBoro
BXofHoro curHana 0 ~10

B. Ecnu BxogHow curHan —
TOKOBbIN B AnanasoHe 0 ~ 20
MA, HanpsiXeHWe coxpaHsieTcs
B AmnanasoHe 0 ~10 B; ecnn
BXOAJHOW CUrHan — TOKOBbIN

B AnanasoHe 4 ~ 20 MA,
ncnosnb3yeTca AnanasoH
HanpsbxeHuin 2 ~ 10 B

OB6bIYHbIN

C wwunbabl AoBuraTens

C wunbapl ABuraTens

C wunbabl ABuraTens



F02.04 Hom. HanpsixeHune -B C wunbabl ABuratens

Asuratens
F02.05 Hom. Tok asuratens -A C wunbabl aBuraTens
F17.08 OnopHbint curHan NAO- | -- o.e. TonbKO MOHWUTOPWH.
ynpasnexusa Moka3sbiBaeT, Kakon OMOPHbIA
curHan (B OTHOCUTENbHbIX
efMHNLax) YacTOTHbIN
npeobpasoBaTenb CTPEMUTCA
nogaepxveaTb
F17.09 Curnan obpaTHou --o.e. TonbKO MOHWUTOPWHT.
cesAsm NANA- [MokasbiBaeT HpopmMaLmio o
ynpasneHus TeKyLleM JaBreHnn ¢ AaTyuka

(B OTHOCUTENbHBIX eAnHMLax)

10.4 JaTtyuk TemnepaTtypbl PTC

Ecnn npeobpasoBatenb 4yactotbl cepum LCl mncnonb3yeTcss ¢ gaTtyvMkoM
PTC, To cnegyeT HAacTpOUTb €ro No HMXKeyKasaHHOW CXeMe.

+10B | Al ACM RA S1 RB DCM

R=4.7 kOm PTC
1/4 Bt
DYHKUMOHANbHbIN HasBaHue dyHKUMMn 3HaueHue Onucaxue
Kon
F07.03 Bbi6op dpyHKUMK 31 [ocTwkeHne ogHoro ns
peneiHoro Bbixoda R npeaenbHbIX 3Ha4YeHui
curHarna aHanorosoro
Bxopa Al1
F06.00 Bbi6op cpyHKumMM 33 Monb3oBaTenbCkuii 0Tka3s
knemmbl S1
F09.46 HwxHuit npepen 4.1 3HaueHve
BXOAHOTO HanpsixeHns ycTaHaBnvBaeTcs B
Al Bonbsrax
F09.47 BepxHuii npegen 10.0 3HaveHune
BXOAHOTO HanpsikeHns ycTaHaBnvBaeTcs B

A1 Bonbrax
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