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BBepeHune

Bnarogapum Bac 3a npuobpeTeHne npeobpasoBaTtens 4acToTbl Cepum
INPRIME. T[lepeg Havanom paboTbl BHMMAaTENbHO W3yuuTe HacTosLlee
PYKOBOACTBO. HapylleHne yka3aHHbIX B  pykoBoAcTBe  TpeboBaHWi
3KcnnyaTauum MoXeT NPUBECTU K BO3HWKHOBEHWIO HEMCNPaBHOCTEN, OTKa30B,
COKpaLLEeHWNI0 CpoKa 3Kcrnyatauun obopyaoBaHus MW axe K HaHeCeHWio
TpaBMm.

YcTaHOBKY M BBO4 B 9KCMyaTauuio Bcerga crnegyeT niaHupoBaTb U
BbIMOMHATb B COOTBETCTBUM C MECTHbIMU 3akoHamu U Hopmamu. INSTART He
npuHUMaEeT Ha cebsi HUMKakux 00513aTenbCTB B ClyYae HapyLlleHWiA MeCTHOro
3aKoHoAaTeNnbCTBa U/unm apyrux Hopm u npasun. Kpome Toro, npeHebpexeHve
HOPMaTMBHbLIMW OKYMEHTaMN MOXET CTaTb NPUYMHON HEMONAAOK NpMBOAaA, Ha
KOTOpble HE PacnpoCTpaHSAETCs rapaHTUsl M3roTOBUTENS.

B cnyyae HeobxoOMMOCTM  KOHCyMnbTauuMu MO WUCMONb30BaHUIO
npeobpasoBaTtens 4acToTbl WM CEPBUCHOMY OOCHYXUBaHWIO YCTPONCTB
obpaTtuteck B TexHu4deckyto nogaepxky OO0 «MHcTapT».

Mpw BBOAE B 3KCMIyaTaumMio BbINOMHWTL Crieayowmne 4eicTBUs:
BbINONHUTL NPUEMKY U OCMOTP:
- LlenocTHocTb u3genusi 1 KOMNIEeKTHOCTL COrfacHo NacnopTy.

- COOTBeTCTByeT NN HOMUHanNbHOE 3HadeHue, yKaszaHHOe Ha 3aBOACKOM
Tabnuuke, 3Ha4YeHuto, YyKa3aHHOMY B BallleM 3aKase.

[MpoBepuTb COOTBETCTBME CETEBOrO NMUTAHUS U HOMWHAIbHLIX NapameTpoB
aneKkTpoasuratena guana3oHy Hanps>XeHUs CUNoBOro nUTaHuA.

BbInonHutb YCTaHOBKY U NOAKIKO4YeHMe B COOTBETCTBMU C peKOMeHaaunamu,
YKa3aHHbIMU B rnase 3 HacTosiero pyKkoBoacCTBa.

BbInonHnTL napameTpupoBaHWe B COOTBETCTBUW C TEXHONOrMYECKUMMm
ycnoBuamun.

B Ccnyyae BblABNEeHUA HapylweHna OAHOro W3 MyHKTOB HemeareHHOo
CBSXMTECHh C MpoussoauTenemM unun Bawwmm nocTasLLMKOM.

MpounssoguTens octaenseT 3a cobon MpaBO W3MEHATb TeXHWUYeckue,
nporpaMMHble MapameTpbl U YCIOBMSI MCMONb3oBaHWs obopyaoBaHus 6e3
npeaBapuTenbHOTO yBEAOMIIEHMS.

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

B oTBETCTBEHHOCTH NOMbL30BATENs1 BXOAWUT NMPOYTEHNE U NOHUMaHWE BCEX
WHCTPYKUMIA B J@HHOM PYKOBOACTBE BMJIOTb [0 YCTAHOBKM, UCMONb30BaHUS
unu o6enynBaHUa NpeoGpas3oBaTerns YacToThbl; CriefoBaTh NpaBunamM
anekTpo6e3onacHoOCTH, BKMOYasi UCMOMb30BaHWE COOTBETCTBYIOLLENO
3aLUMTHOrO 060pyA0BaHNA U NONYyYeHNE HEOBXOANMBIX KOHCYIbTaLUA
nepen 1cnonb3oBaHMeM 3TOro 060pyaoBaHUsi CNOCOGOM, OTIIMYHBIM OT
OMUCaHHOTO B AJaHHOM PYKOBOZACTBE.

B pykoBOACTBe MCNONb3yoTcs criedyowme CUMBObI:

BHumaHue!

[aHHbIA  cuMBON  MCMONb3yeTcsl B PYKOBOACTBE, YTOObLI
npvBeneYb BHMMaHWe Mosb3oBaTens K HeOOXOAMMOCTU MPOABAATb
ocoboe BHWMaHWE MpU MOHTaxe, 3KCniyaTaumn u obcnyxuBaHum
obopynoBaHusi.

2 OnacHocTb!

HecobntogeHve TpeboBaHuiA Npy BbINOMHEHUW AAHHOW onepawmn
MOXET NPUBECTYU K TSHXKKMM TPaBMaMm 1 neTanbHbIM NOCNeACTBUSIM.

3ameyvaHue
Yka3blBaeT Ha BaxHYH UHOpMaUumto, NnpeHebpexeHne KOTopoi
MOXeT MPUBECTU K NOBPEXAEHNIO 060PYA0BaHMSI.

1.1 Mepbl NpeaoCTOPOKHOCTH
O6wme mepbl NPEeaOCTOPOKHOCTHU

* [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 3NEKTPOABUraTens Unu BapucTop Ans
MonHuesawmTel Ha Bbixode MY. B npotnBHOM cniyyae MY moxet
YWTW B OLUMOKY NO TOKOBOW Neperpyske unm Aaxe BbIATA U3 CTPOS.

MpeaynpexaeHue 06 onacHocTu

* [lo Tex nop, Noka MCTOMHUK MUTaHUS MOLKIOYEH (BKMHOYasi
cnyyawn, korga MY B COCTOSAHUM OLIMOKM UNN HAXOOUTCS B peXxume
OXWOAHUSI KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAYLUME LUMHBbI
HaxogsATcsa Nog HanpshKeHNeM.

* Ecnn MY nopknoveH K CETM MM UCTOMHUKY MEepeMEHHOro
TOKa, NUTaHWe Ha ABuraTernb MOXET ObiTb NO4AHO B 060N MOMEHT.
HenpegHamepeHHbIN Nyck BO BPEMsi HACTPONKM, 0BCNYXMBaAHWS UIu
PEMOHTHbIX PabOT MOXET NPUBECTU K TSHXKKMM TPaBMaMm U NeTanbHbIM
nocneacTBusiM.

* B MY ycraHoBneHbl KOHOEHCATOPbLI, KOTOpblE OCTaKTCS
3apsHKEHHBIMM eLLe HEKOTOPOE BPEMS NMOCHe OTKITHOYEHUS MUTaHUS.
[MoaTomy HeobxoouMo BbhKAATb HE MeHee 5 MUHYT nepes Havanom
obcnyxuBaHusa Bo nsbexaHve yaapa anekTpuieckM TOKOM.

Kopotkoe 3ambikaHne

B cnyyae cepbes3HOW Neperpy3kn ¥ MOSIBIIEHUS KOPOTKOTO
3aMblkaHusl, paboTa npeoGpa3oBaTens 4YacToTbl AOSKHA ObiTb
HeMe[neHHO npekpalleHa. Mocrnenyolwmin BBOA B 3KChyaTaumo
OCYLLECTBISIETCA TOMbKO Mocne COoOnioAeHUs pekoMmeHaauun u
TpeboBaHui (2nasa 8)

3asemneHue

B oTBeTCcTBEHHOCTb  Monb3oBaTens (MNU  crneumanucTa,
3aHMMaKLWMUMCA  MOHTaXOM W nogkmoveHvem [MY)  BxoauT
NoAKMYEHNE  3a3eMNeHUss B COOTBETCTBUM C  MECTHbIMU
cTaHgapTamu anekTpobesonacHoCTU.

PekomeHaauumn

[nsa obecneveHust HagexHoW u 6esonacHom paboTbl yCTPOWCTBa,
pekoMeHAyeTCst UCNornb30BaHVe AOMNOSTHUTENBHOrO 060pyAOBaHMS.
lNodpobHee cm. enasa 3.2 u 3.3 Hacmosiweeo pykosodcmea



>

MpodmnakTnyeckoe o6cnyxmnBaHme

KpaiiHe BaxHO BbINOMHATH NpodunakTuyeckoe obcrnyxuBaHue
W perynsipHble npoBepku npeobpasoBaTensi 4acToTbl, B KOTOpoe
BXOAMT OYUCTKA, PEryNsipHbIA KOHTPOMNb U 3aMeHa M3HalLMBaeMbIX
netanei. lodpobHee cm Ha catime ([TepeyeHb pabom 1o nrnaHo8omy
u mexHu4eckomy obcnyxugaHuro npeobpaszogamerseli Yacmomeai)

Pa6oTta Ha YacToTe HMXe U Bbille HOMUHaNbLHOMN

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.

Bub6paumsa mexaHn4eckoro yctpomcTea

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.

Pa6ota c YKPM

MpumeHeHne YKPM coBmecTHO ¢ npeobpasoBatenemM 4acToTbl
BeAET K MMNYNbCHbIM KonebaHusim B 3MEeKTPUYECKUX cucTemax.
[MpeobpasoBaTenb 4acToTbl B 9TOM Cry4Yae BbI3bIBAET YBENUYEHME
TOKa PE30HaHCHOW TapMOHVKW, a TakkKe yXyALleHUe NUTaoLero
HanpshXeHusi, YTO MOXET NpuBecTU k cbosim B pabote obopyaoBaHus
W faxe BbIXOAY M3 CTPOSI.

B cBA3n ¢ 3atum HeobGxogMMO npedycMoOTpeTb ANS 3almTbl
MY npumeHeHve cneumanbHbIX (PUNBETPYIOLMX) pPeaKTopoB
unu pgpoccenen  3alWmTHbIX (NMnbo  Apyroro  AOMOMHUTENLHOMO
o6opynoBaHus, pekoMeHaoBaHHoro npomssoguntenem YKPM).


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

1.3 YTunusauma

B coctaBe matepuanoB, NpUMeHsieMbIX B NpeobpasoBaTensix
YyacToTbl «MHCTapT», He cogepXWTCs BELLEeCTB, KOTOpble MOryT
OKasaTb Bpe4HOe BO3[ECTBME Ha OKPY>KaloLLyto Cpeay B npoLiecce u
nocrne 3aBepLUeHUst aKcnnyaTauum nsgenus. B coctaBe matepmanos,
NpUMEHsiEMbIX B U3OENUKN, HE COAepXaTCcs AparoueHHble MeTanmbl
B KOnuyecTBax, npurogHbix Ans caadu. lNMocne okoH4YaHusi cpoka
cnyx6bl MY nopsepraeTcad MeponpusTMSM MO MOATOTOBKE U
oTnpaBKke Ha yTUNM3aUMlD B COOTBETCTBMM C HOPMaTUBHO-
TEXHUYECKMMMN [OKYMEHTaMu, MPUHATBIMU B 3KCMNyaTupyloLLei
opraHu3aumu Mo yTununsaumm nnactuka, YepHbIX, LIBETHbIX METaNMOB
N 3NEKTPOHHBLIX KOMMNOHEHTOB.

ObopynoBaHue, copepXallee 3neKTpUYeckne KOMMOHEHTDI,
Henb3s yTUNU3MpoBaTb BMecTe C ObiToBbiMM oTxogamu. OHO
[OOIMKHO ObITb YTUN3NMPOBAHO OTAENBbHO B COOTBETCTBUM C MECTHBIM
AENCTBYIOLLMM Ha AAHHbIA MOMEHT 3aKoHO4aTeNbCTBOM.

1.4 YcnoBusi XxpaHeHUs U TPAHCMOPTUPOBaHUs

Mpunbopbl TpaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcnopTte nboro
Buaa. KpenneHwe Tapbl B TpPaHCMOPTHbIX CPEACTBaX [OOIMKHO
NpoOuU3BOAUTLCS  COMMAcHO nNpaBunaM, [AEeNCTBYLOLWMX — Bupax
TpaHcnopTa.

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

Mpw ANMTENnbHOM XpaHeHUn HeobXoaMMO yUUTLIBaTb crieaytoLme
pekoMeHaaLmnn:

XpaHuTb NnpeobpazoBaTenb 4YacToTbl B OPUTMHANBHON yMakoBKe.

YcnoBus XpaHeHWss B Tape Ha CKNage W3roToBuTeNns W
notpebutens [omkHbI cooTBeTcTBoBaThb ycrnosusM 1 no OCT
15150-69. B Bo3gyxe He [OOMKHbI MPUCYTCTBOBATb arpecCuBHbIE
npumecu, Temnepatypa xpaHexusi -20 ...+60 °C.



B cnyyae xpaHenua [14 6Gomee 6 wMecsAueB, nepea
MCrnonb3oBaHuem Heobxoammo npounsBecTn OpMOBKY
3MNEKTPONUTUYECKNX KOHAEHCATOPOB 3BEHA NMOCTOSHHOIO TOKa ANs
npefoTBpaLLeHNst «CTapeHUsi» U NoTepu eMKOCTU.

PopMmoBKa OCyLLECTBAETCA MyTEM NIIABHOW MOAAYM HAMPSHKEHNS
nuTaHns Ha npeobpa3oBatenb YacToTbl A0 HOMMHANbHOMO B
cnepyoLLen nocnegoBaTernbHOCTU:

- NnaBHo noaatb 25% OT HOMUHAMBHOTO HANPSPKEHWS YCTPOMCTBA
1 NPOAOIMKUTL NOAAYY YCTAHOBIIEHHOTO HanpsbkeHns B TedeHne 30
MUHYT;

- NNaBHO yBeENWYUTb HanpsbkeHne Ao 50% OT HOMMHamNBHOro K
NpoJoIHKMTb Nnogavy YCTaHOBIEHHOrO HanpskeHus B TeveHne 30
MUHYT;

- NNAaBHO YBENWYUTL HanpsbkeHne A0 75% OT HOMWHAMBHOrO 1
NpoJoIKMTb NoJavy YCTaHOBIEHHOTO HanpskeHus B TeveHne 30
MUHYT;

- NnaBHO yBenuunTb HanpskeHve Ao 100% oT HOMWHAaNbLHOrO
M NPOAOIMKUTL NOAAYY YCTAHOBIIEHHOTO HanpsbkeHns B TedeHne 30
MUHYT;

- janee 3aKoOHuYWTb npouedypy (OPMOBKM U WCMOMb30BaTb
YCTPONCTBO B COOTBETCTBUU C PO 1 TpebyembiM TEXHONOrMYecknm
npoLieccoMm.



Mmaea 2. O6wasn nHcopmaumsa o cepumn INPRIME

MpeobpaszoBatens u4actothl cepun INPRIME npencTtaensier cobow
npoaBuHyTOEe  LMPOBOE  pelleHVe Ans  ynpaeneHus  TpexdasHbiMu
ACMHXPOHHBIMU  3NEKTPOABUraTeNsIMU C  KOPOTKO3aMKHYTbIM POTOPOM, a
TaKKe CUHXPOHHBLIMW 3MNEKTPOABUraTENSMU C MOCTOSHHLIMWA  MarHuTamu.
MpeobpasoBaTenb YacTOTbl NOAXOAMT AN YNPaBEHUS BbICOKOAMHAMUYHBLIMN
Harpy3kamu v NPUMEHEHUSIMU B CIOXHbIX MPUBOAHBLIX CUCTEMAX.

OnanasoH mowHocten cepumn INPRIME: ot 0.4 go 630 kBT (npu BxogHOM
HanpshxkeHun 342...440 B (+5% He 6onee 20 mc))

2.1 MpwuHuMN ycTponcTBa npeobpa3oBaTtens yactoTbl cepun INPRIME

INPRIME npegctaBnsier cobovi ceputo npeobpasoBateniert 4acTtoTbl,
MCMOMb3yeMbIX  ANs  yNpaBMneHWs  aCUMHXPOHHBIM  3reKTpoaBuraternem
nepeMeHHoro Toka. Ha pucyHke Hwke npuBedeHa npuHUMNManbHas
anekTpuyeckasi cxema [4. Beinpsamutens npeobpasyeT TpexdasHoe
nepeMeHHoe HanpsbkeHMe B MOCTOSHHOe. [pynna  anekTponuTUYecknx
KOHEHCATOpOB 3BeHa MOCTOSHHOTO TOKa CTabunM3npyloT MOCTOSHHOE
HanpshkeHue. [pu nomowwm IGBT-moaynen nOCTOSIHHOE —HanpshkeHue
npeobpasyetca B nepemeHHoe. B cnyyae paboTbl C BbICOKOMHEPLIMOHHBIMU
Harpyskamu, korga HanpsikeHve B Lienu NpeBbILLaeT MakCUMarbHbI YPOBEHb, K
KnemMmam 3BeHa NnocTosiHHoro Toka (3MMT) nogkntoyaeTcss TOPMO3HOWM KOMIMIEKT.

Puc. 2.1 - lMpuHyunuansHasi anekmpuyeckasi cxema 05151 modesneli 3o 75 kBm
(8Kno4uMerbHo)



Puc. 2.2 - lMpuHyunuanbHas anekmpuveckas cxema modenel cebiwe 90 kBm
(8Kmo4uMerbHO)



2.2 HomeHknaTtypa uspenumn

Moxanywncta, npoBepbTe YCTPOMCTBO A0 MPUMEHEHUS Ha npeamer
OTCYTCTBWS BHELLHMX NOBPEXAEHWIN N COOTBETCTBUSI 0603Ha4YEeHNs1 yCTpOMCTBa
Bawwemy 3akaay.

Hapgnucb Ha 3aBoackou Tabnuyke: Hanpumep, INPRIME-G5.5-4BF.

xxx GY/PY-UBF +

23 45 6 7 8

. Cepus

. Pexxum G — o6LenpoMmbILLEHHbIN

. MowHocTb an.asuratens (kBT) ans obwenpomblwneHHoro pexuma (G)
. Pexxum P — HacocHbIn

. MowHocTb an.asuratens (kBT) ans HacocHoro pexwuma (P)

o O WODN =

. HomuHanbHoe HanpsixeHue:
2:1~230 (220) B, 50/60 I'y;
4: 3~400 (380) B, 50/60 I'y;
6: 3~690 (660) B, 50/60 I'u.
7. BCTpOEHHbIN TOPMO3HON MOAYIb
8. BCTpOeHHbIN Apoccenb NOCTOAHHOTO Toka
9. Mnatbl pacwmpeHns
10. JononHuTenbHoOe 3alwmnTHOE NOKPbITUE NMaT N1akom
11. 3awmTHOE NOKPbLITWE NNaT KoMnayHAoM
12. IP54

13. MoxapHbI pexum



2.3 MogenbHbIV psig U HOMUHaNbHbIE NapamMeTpbl
Tabnuua 2.1 - MoaenbHbIN psag U HoMUHanbHble NapameTpbl cepumn INPRIME

. . CooTtBeTcTBYOWUI
Mogenb B:gﬁﬂ,:“ B"_:_);?f:o" anekTpoaBuratenb,
KBT
TpexdasHas ceTb: 342-440 B + 5%,(+ 5% He 6onee 20 mc) , 50/60 IMu(+ 2%)

INPRIME-GO0.4-4BF 1.8 1.3 0.4
INPRIME-GO0.75-4BF 3.4 25 0.75
INPRIME-G1.1-4BF 3,7 3,1 1.1
INPRIME-G1.5-4BF 5,0 41 1.5
INPRIME-G2.2-4BF 6,9 5,6 22
INPRIME-G3.0-4BF 9 7.2 3.0
INPRIME-G4.0-4BF 11,9 9,4 4.0
INPRIME-G5.5-4BF 15,9 14,8 5.5
INPRIME-G7.5-4BF 20,8 18 7.5
INPRIME-G11-4BF 29,7 23 1
INPRIME-G15-4BF 40,4 31 15
INPRIME-G18.5-4BF 50,2 39 18.5
INPRIME-G22-4BF 41,4 45 22
INPRIME-G30-4BF 56,5 60 30
INPRIME-G37-4BF 69,6 3.7 1.5
INPRIME-G45-4BF 84,7 91 45
INPRIME-G55-4BF 105 112 55
INPRIME-G75-4BF 142 150 75
INPRIME-G90-4F 170 180 90
INPRIME-G110-4F 207 216 110
INPRIME-G132-4F 248 260 132
INPRIME-G160-4F 300 304 160
INPRIME-G185-4F 346 340 185
INPRIME-G200-4F 365 377 200
INPRIME-G220-4F 410 414 220
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INPRIME-G250-4F 465 477 250

INPRIME-G280-4F 520 520 280
INPRIME-G315-4F 584 605 315
INPRIME-G355-4F 640 657 355

2.4 CoBMeCTUMOCTb C 3neKTpoABUraTenem

Cepusa INPRIME wmoxeT ynpaBnsTe ABYMS ABWratensMu c ABYMS
pa3HbiMM Habopamy napameTpoB. JIMbGO HECKONMbKMMUN 3NEeKTPOABUraTensMu C
OAVHAaKOBbIMW HOMUHAIBbHLIMU XapakTepucTuKkamMmm.

MY INPRIME moxeT pabotaTb Kak C aCMHXPOHHbBIMW 3NEKTPOABUraTensimMu,
TaK U C CUHXPOHHBIMY ABUraTensMmn ¢ NOCTOSHHbIMW MarHutamu. [na gpyrmx
TUNoB anekTpoasuratenen MNY nogbupaercs B COOTBETCTBUM C HOMUHANBHbBIM
TOKOM 3neKTpoABuraTens.

HoMMuHanbHbLIN  TOK  3nekTpogBuraTensi He  [OOJDKeH
== | npeBbiWaTb BLIXO4HOW TOK NpeoGpa3oBaTesnisi 4acToThl.
— HonyckaetcA pa6oTta ¢ HECKONbKUMU 3NeKTpoaBUraTensimm,
MMeIOLWMMUN OQMHAKOBbIE TEXHUYECKME XapaKTepUCTUKU. B aTom
cnyyae noaGop ocylUecTBASETCA MO CyMMe HOMWHanbHbIX
TokoB € 20%-HbIM 3anacom:

Ll * L+ -+ 1, )1.2




2.5 TexHMYECKUe xapaKkTepucTUKn
Tabnuua 2.2 - TexHnyeckne xapaktepuctuku npeobpasosatenert YactoTsl cepun INPRIME

Mokasatenb

3HauyeHue

OCHOBHbIe napaMeTpsbl

[OuanasoH HanpspkeHus
1 4acToThbl Ha BXofe

3 ~ 342-440 B (+ 5 % He 6onee 20 mc), 50/60 Ny + 2 %

AvanasoH HanpsbkeHus | 3 ~0-U_,, 0-599 'y
1 4acToThbl Ha BbIXoAe
[wnana3soH mowHocTen | 0.4 - 630 kBT

Tvn nogknto4aemoro
anekTpogsurartens

TpexdasHbi acuHXpoHHbIN ¢ K3P,
CUHXPOHHBIN C NOCTOSAHHBIMW MarHUTaMu

Mertoabl ynpaBsnexus

GVC(V/F) — ckanapHblIi
SVC — BEKTOPHBIiA C pa3oMKHYTbIM KOHTYPOM
FOC(VC) —BeKTOpHbIN C AaTYMKOM OGpaTHOW CBSI3N

Meperpy3oyHasn
CNocoBHOCTbL (He Yalle
1 pasa B 10 MuH)

150% OT HOMWHarbLHOro Toka B TedeHue 60 c;
110% OT HOMMHarnbHoro Toka B TedeHne 10 MuH

Hecywas yactorta

1,1 - 16 «kly; Hecywas 4acToTa MOXET aBTOMaTUYECKN
perynupoBaTbCsi B 3aBUCUMOCTM OT 0COBEHHOCTEN Harpy3ku.

MyckoBoW MOMEHT

150 %

[vnanasoH ckopocTen

1:50 (GVCY); 1:200 (SVCY); 1:1000 (VC)

To4HOCTb
oTobpaxeHust
BbIXOZHOW YacToTbl

Lindposoe 3agaHwue: 0.01 'y
AHanoroBoe 3afaHune: MakcumanbHas yactota x 0.1%

TOYHOCTb NOCTOSIHHON
CKOpPOCTU

+2 % (GVC), 0.2 % (SVC), £0.02 % (VC)

YBenuyeHne MoMeHTa
(ur)

ABTOMaTMueckas

XapaktepucTtvka
3asucumocTn (U/f)

Mpsimasi. KBagpaTtuyHas.
JlomaHasi N0 HECKOMbKUM TOYKaM.

Xapaktepuctuka 4 nuHewHblX, S-kpuBas 1 n S-kpueas 2
pasroHa/3amenneHusi

PyHkuma AVR ABTOMaTMuecKkasi cTabunmaaumns BbIXOAHOTO HaNPSHKEHNS
dunstp AMC C3 BcTpoeH, C2 onuusi
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MaHenb ynpasneHusa

Ynpaenexue B
BEKTOPHOM pexume

BcTpoeHHble
pacluMpeHHble
dyHKUUK

OnHamunueckoe
TOPMOXEHVe

ToNYKOBBIN PEXUM
MpocTon MK
MHorocTyneHuartbin
pexum

MO-ynpaenexne

JaTtymk nonoxeHus
(aHkogep)

CeTeBble NPOTOKOSbI

Onuwum 1 akceccyapsbl

BawuTHble yHKUMM

CTeneHb 3aWwuThbl

QyHKLIVIOHaanbIe BO3MOXHOCTH

CbvemHas LCD-naHenb. Bo3MOXHOCTb coxpaHeHus [o 4-Xx
HabopoB napameTpoB, KapTa NamsTW, BbIBOA rpadukoB
(ocumnnorpad)

Mo ckopocTW/No MOMEHTY

VICTOMHUK  HanpshkeHWsl, WCTOYHWK TOKa, YynpasneHune
BHELHUM TOPMO30OM, MAaKpOChl, (PYHKUMA aHTMpacKayku,
nposepka NoXapHbIX HacocoB n BEHTUNATOPOB,

nepeknoyeHnst Ha 6Gainac, 4yacbl peanbHOro BpeMeHW, 2
Habopa napameTpoB Ans ABYX pasHbIX anekTpoasuratenen,
BbICTpOE OrpaHMyeHue TOKa, OTCIeXMBaHWE CKOPOCTW
nepea  3anyckom, BcTpoeHHoe  [MN[-perynuposaHue,
YHKUMS aBTOMaTU4ecKoro ocTaHoBa npeobpasoBarens
4acToTbl MO AOCTWXEHWUWN 3aAaHHOTO BPEMEHW, KOMMNeHcauus
OTKIMOHEHWS CKOPOCTU, BbI3BAHHOTO MOBbILLEHUEM Harpysku,
YHKUMS ynpaBneHns YyacToton konebaHui (NnpumeHsieTcs B
060pyaoBaHNN HAMOTKW TEKCTUIMBHON HUTK)

TOpMO)KeHI/Ie NMOCTOAHHbBIM TOKOM

[Ounana3soH yacToTbl: 0.0...makcumanbHasn yacroTa.
OTaenbHOe Bpems pasroHa/3amenneHusi Ansi TONYKOBOro
pexuma

3ajaHne CKOpoCcTU U BpeMeHn paboTbl Ha kaxpon u3 16
cTyneHen

3apaHne ckopocTM C UMAPOBLIX KMEMM C nomolyblo 16
KoMBuHauun

Peanusauns cuctembl ynpasneHus ¢ 2 pat4nkamu obpatHom
cBA3n

Onuma ¢ nnaton pacwwupenusi. [natel  paclumpeHus
NoAAepXMBaloT: UHKPEMEHTarbHbIN 3HKOAEp ¢ nuTaHuem 5 B
n 12 B, aHkogep Endat, aHkogep sincos, pesonbBep

Modbus RTU BcTtpoeH, Profinet — onuus c¢ nnatoun
pacLumpeHus
Manenb  ynpaBneHus, nnatbl  pacwwupenusi, STO,

y,D,ﬂI/IHVITeI'IbeIVI Kabenb, MOHTaXHbIA KOMMMEKT, 3alUTHbIe
NOKPbITUA Nnat, 4ONONTHUTENbHOE oGopy,qoaaHlAe

MonHbIn komnnekc n3 40 3awmT + AnnapartHas sawumra.
AnnapaTHasi 3awuTa ocyllectBnsieT Gonee BbICOKOE
6bicTpoaencTBMe Npy TOKOBbLIX Meperpy3kax no cpaBHEHUIO
CO CTaHA4apTHOW NPOrpamMMHON 3aLLMTON.

P20



YnpaBneHue

HeszaBucrumoe
nutaHue 24B*

MoakniovyeHne He3aBUCMMOTO MUTaHWUA NnaTbl ynpaeneHus 24 B
DC*

KaHanbl komaHabl
3anycka

Mawrenb, knemmsbl, ceteBoit npotokon Modbus RTU (RS-485),
Profinet (onunoHanbHo)

3apaHue YacToThbl

Lindposoe 3apaHue, aHanorosoe 3ajaHue HamnpshkeHusi/Toka,
VMMYmbCHOE 3afaHune U 3afaHne C CEeTEeBbIX MPOTOKOMOB

3apaHne MomMeHTa

14 TMNOB UCTOYHUKOB 3a4aHNsA BpaLLaoLLEero MOMeHTa

McTouHuK nuTaHus

+10 B DC (20 MA); +24 B DC (100 mA)

Bxogbl ynpaeneHus

7 undposbix (DI), nopaepxwusator PNP/NPN noruky
2 ananorosbix (Al1, Al2) ¢ ananasoHom 0...10 B unm 0/4...20 mA
1umnynbcHbiv Bxog (HDI) 33 'y

Bbixoap!
ynpasneHus

2 undpposbix (Y1, Y2) 30 B, 30 MA NmnynbcHbi Bbixog HDO
33 kMY

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

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

YcnoBus okpyxatowien cpeabl

MecTo ycTtaHoBKM

B nomelueHun, BHe 30HbI OENCTBUA MPSIMbIX COMHEYHbIX NyYen,
NbINX, arpeccyBHbIX Fa30B, FOPKOYEro rasa, MacnsiHOW B3BeCH,
napa, 6e3 BbinafeHUst KOHAeHcaTa

BbicoTa Hag
YPOBHEM MOpSi

Hwxe 1000 m Hag ypoHeM Mmopsi (oT 1000 go 2000 m npu
CHWKEHHbIX HOMUHAMbHbIX XapakTepucTyKax)

Temnepatypa
oKpy>KatoLen
cpenbl npu pabote
ny*

Or -10 pgo + 40 °C (skcrnyaTaumsi CO  CHWDKEHHbIMU
HOMUHanbHbIMK Xxapaktepuctukamun 1.5% Ha kaxabivi rpagyc oo
+50 °C)

OTHocuTenbHas OTHOCUTENBbHANA BNaXHOCTb Hke 95%, 6e3 koHaeHcauum
BMNaXHOCTb

OxnaxaeHue MpuHyanTENbHOE BO3AYLLIHOE

Bu6pauusa Menee 5.9 m/c (0.6 g)

Temnepatypa Ot -40 po +70 °C

XpaHeHust

**Bo usbexaHue NOBPEXAEHUS MNaTbl yNpaBleHnsi N0 YMOMYaHu1Io 3anpellieHa ogHOBPEMeHHasi nojava
HanpspkeHusi 400 B 1 24 B BHelwHero nuTaHus. OaHOBpeMeHHas nogaya nutaHus BO3MOXHa npu
ncnonb3oBaHuK nnatsl IN-1/0-B.

** TemnepaTtypa OKpy»KatoLLel Cpeabl Npu 3anycke npeobpasoBatens 4YacToTbl AomkHa ObiTb Bbiwe 0 °C
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2.6 BHewHu BuA 1 maccorabaputHble XapaKTepUCTUKN U3[enus
BrewHui BuAa pasnuyHbix Tunopasmepos mopenu INPRIME npeactasneH
Ha puCyHke 2.3

Puc.2.3 - Tunopaamepsi 1 - 10 cepuu INPRIME

MaccorabapuTHbie XapakTepucTUKu

Puc. 2.4 - [abapumHble u ycmaHogo4Hble pasmepsi 14 cepuu INPRIME
munopasmepos 1 - 8



Puc 2.5 - [abapumHbie u ycmaHosouyHble pa3meps! 14 cepuu INPRIME

murnopa3smepos 9 - 10

Bec MabapuTtHble YcTaHOBOYHbIE pa3Mepbl, MM Cnoco6
Tuno- M (HeTTO) pa3mMepbl, MM MOHTaxa
openk
pasmep
w B r L1 B1 d1 d2 d3
1 INPRIME-GO0.4-4BF 5.9 130 | 300 | 200 | 114 | 288 | 55 | 10 -
=
INPRIME-GO0.75-4BF %
[
INPRIME-G1.1-4BF E
T
INPRIME-G1.5-4BF
INPRIME-G2.2-4BF
INPRIME-G3.0-4BF
INPRIME-G4.0-4BF
INPRIME-G5.5-4BF
INPRIME-G7.5-4BF
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2 INPRIME-G11-4BF 7.4 150 | 345 | 200 | 130 | 332 | 55 | 10.5 -
INPRIME-G15-4BF

3 INPRIME-G18.5-4BF 1.1 190 | 380 | 200 | 171 366 | 6.5 | 126 -
INPRIME-G22-4BF

4 INPRIME-G30-4BF 13.5 205 | 420 | 210 | 150 | 405 7 | 135 -

5 INPRIME-G37-4BF 23 233 | 550 | 250 | 170 | 533 7 13 - ’%
INPRIME-G45-4BF é

6 INPRIME-G55-4BF 35 300 | 615 | 300 | 225 | 595 | 10 18 - T
INPRIME-G75-4BF

7 INPRIME-G90-4F 47 335 | 640 | 315 | 240 | 617 | 10 20 -
INPRIME-G110-4F

8 INPRIME-G132-4F 71 400 | 830 | 350 | 300 | 800 1 18 12
INPRIME-G160-4F
INPRIME-G185-4F

9 INPRIME-G200-4F 128 400 | 1240 | 500 | 145 | 1092 | 10 13 - <
INPRIME-G220-4F %
INPRIME-G250-4F é

10 INPRIME-G280-4F 160 475 | 1405 | 550 | 125 | 1245 | 10 17 20 *
INPRIME-G315-4F
INPRIME-G355-4F
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Magea 3. YcTaHOBKa 1 noakntovyeHue
3.1 Tpe6oBaHUs Npu MOHTaxe

MoHTax u akcnnyatauusa Y AOmKHbI BbIMOMHATLCA TOMbKO
KBanMuULMpoBaHHbIM NepCOHaNoM.

HapyweHne npaBun u TpeGoBaHWA NpU MOHTaXe MOXET
NpMBECTU K NEperpeBy M CHUKEHWIO YPOBHSI NPOW3BOAUTENBHOCTU
npeobpasoBaTtens YacToTbl.

Mepen yctaHOBKOWM

He npounssogute YCTaHOBKY OﬁOpy,ElOBaHMﬂ, ecnun npu pacnakoeske
BblsABNEeHO nonagaHne Boabl B n3genue, o6pasoBaHme KOHOEeHcaTa,
HEKOMMMEKTHOCTb U/WMK MexaHn4yeckue noBpexaneHus.

He npowussogute YCTaHOBKY, eC/lilM HOMWHalbHO€ 3HadeHue,
YKasaHHoe Ha 3aBOACKON Tabnuuke, He COOTBETCTBYET 3Ha4YeHuto,
YKasaHHOMY B BallleM 3aKase.

YcnoBusi TpaHCNoOpPTUPOBaHUSA AOMKHBI COOTBETCTBOBATb 2/1.2.4

He kacantecb nevyaTHbIX MAaT U 3NEKTPOHHbIX KOMMOHEHTOB
pykamu 6e340N0NHUTENBHBIX 3aLLUTHBIX cpeacTs, NpeayCMOTPEHHbIX
,D,eﬁCTBy}OLIJ,IAMVI 3aKoHaMun n Hopmamu.

Hecobniogenne 3atoro Tpe6OBaHVI$| npueeget K ctatu4eCKomy
npoGoro KOMMOHEHTOB.

Bo BpeMs yCTaHOBKU

Cne,qyeT yCTaHaBnmMBaTb oGopy,qoaaHl/le Ha He noaBepXXeHHble
BO3ropaHuvio npegmeTbl, Hanpumep, C MeTann4eckon, GeTOHHOW
NOBEPXHOCTBIO U Ha 6esonacHom paccTtodaHnn OT Tropr4nx u
B3pPbIBOOMACHbLIX MaTepuanos. HecobniogeHue aTtoro Tpe6OBaHI/Iﬂ
MOXET NPpUBECTU K BO3roOpaHuio.

He [onyckaetca ocnabneHne BUHTOB C 3aBOACKMMU OTMETKAMMU.

Cneayert n3beraTb nonagaxus B MY oroneHHbIX KOHLOB NPoBoAa,
BMHTOB U APYrMX MOCTOPOHHWUX npegmeToB. HecobniogeHue atoro
TpeboBaHus NpuBeaeT K nospexaeHuto MY,

Cneayetr ycraHaenueatb [M4 B MecTax, 3alWLEHHbIX OT
MeXaHUYeCKMX yOapoB, BUOpaUMi M MPSMbIX COSHEYHbLIX TyYen.
He gonyckaetcs akcnnyatauusi Ha OTKPbITOM BO3dyxe, B cpeae
arpeccuBHbIX rasoB W KWAKOCTeN, B Cpede MacnsHoro Tymada
M Opbl3, B cpede COMSHOMO TymaHa, BO BNaxHOW cpede U



noa BO3AeicTBMEM OcagkoB. PekomeHayeTcs yCTaHOBUTL Ha
obopynoBaHue UNLTPylOLLME YCTPOWCTBA, €Cnv B  BO3dyXe
NpUCYTCTBYET MeTansmyeckasi Mbiflb WU BOSIOKHUCTast W3BECTb.
PekomeHayeTCs ycTaHOBMTL NpuGOpP BAANM OT CUMOBLIX CETEMN,
3MEeKTPOYCTAHOBOK BbICOKOM MOLLHOCTU, TaKMX KaKk aneKkTpuyeckue
cBapoyHble annaparbl, T.K. OHW BAMAT Ha pa6oTy npubopa.
PaguoakTueHble MaTepuanbl MOTYT OKasblBaTb BO3AENCTBME Ha
aKcnyarauuio o6opyaoBaHus.

Mpu pasmelueHun OByx u Gonee npeobpasoBaTtenen 4acToTbl B
OAHOM LWKady, CrieqyeT pacrnonoratb UX COrMacHo TpeBGoBaHUAM 2/1.
3.1, uTobbl 06ecneunTb CBOGOAHYIO LIMPKYNSALMIO BO3AyXa.

Bo BpeMsi 3MeKTPOMOHTaXHbIX paboT

[na cHATMS nuTaloWero HanpsbkeHusi ¢ cunoBbix knemm MY
HeobXxo4MMOo NpedyCcMOTPETb KOHTaKTOp. NS 3awwuTbl OT KOPOTKOTO
3aMblkaHuUs  HeobXxoAuMO  MpegycMOTpeTb  aBTOMaTUYEeCKUM
Bblkntovatenb. HecobniogeHne atux TpeGoBaHUii MOXET NPUBECTU
K BO3ropaHuio npy KOPOTKOM 3aMblKaHUM.

Mepen npoBegeHWeM 3NEKTPOMOHTaXHbIX paboT ybeautecs,
4YTO NUTaHue oTkmoyeHo ot MY. HecobniogeHue atoro TpeboBaHusi
MOXET MPUBECTM K NMOPAKEHUIO IMIEKTPUYECKMM TOKOM.

Ob6paTiTe BHUMaHWe Ha MapKWpOBKY KnemMm u ybegutecb B
npaBUNbLHOCTM MoAknoveHns. HecobniogeHne atoro TpeboBaHus
MOXET NPUBECTU K noBpexaeHuto MY.

* [ina MY nepBoro Tunopasmepa BO3MOXEH BapyaHT YCTAHOBKW HECKOSbKUX
MY 6e3 GokoBbIx 3a3opoB Mexay Humu. Ans MY BTOpOro Tunopasmepa u
BbILLE He0bXoaVMMO Npu ycTaHoBKe CobMoaTk ropUsoHTanbHoOe paccTosiHue
mMexay Humn. OctaBuTb CBOOGOAHOE MECTO BbilLe/HUXKE U C ABYX CTOPOH OT
npeobpa3oBaTens 4acToTbl, YTOObl 06ecne4nTb MPUTOK U OTTOK BO3AyXa
(cM puc. u mabnuuy 3.1).

* MNpeobpasoBatens 4acToTbl MOXeT OblTb YCTAHOBMEH TOMbKO B
BepTMKarnbHOM nonoxeHun. Ecnv B ogHoM Lwkady HeobxoanmMo ycTaHoBUTL
Heckonbko MY, TO ycTaHOBKY MPOM3BOAAT CTPOro PsSAOM Apyr C ApyroM
(Hegonyctumo yctaHaenueaTthb N4 gpyr Hag Apyrom).

* He ponyckaeTcs nonagaHue NOCTOPOHHMX NPEAMETOB BHYTPb BO34yX0BOAA
BO BpEMS YCTaHOBKW, WMHaye npeobpasoBaTenb 4acToTbl MOXeT ObiTb
noBpexaeH.

* YBeaumTech, 4TO Knacc 3aluTbl npeobpasoBaTens 4acToTbl COOTBETCTBYET
ycnosusiM  akcrnyatauuu. HecobniogeHne TpeboBaHWii K ycrnoBUsM
OKpyXalollen cpedbl MOXET MPUBECTU K COKPaLLEHWI0 Cpoka CryxObl
npeobpa3oBaTens 4acToThl.

CrteneHb 3awmThbl IP20 o603HavaeT, 4To kopnyc npeobpasoBaTensi 4acToTbl
3almMLaeT OoT NonafgaHnsa BHYTPb NPEAMETOB AVAaMETPOM, NPEBbILLAIOLLIMM
12,5 MM, n gnuHon 6Gonbwe 80 MM, HO NpU 3TOM He MpPensiTcTByeT




nonagaHuio B Hero Bnaru (4oXasi, kanenb KoHAeHcaTa, CTpyW BoAbl U Ap.).
» PexomeHayeTcs ycTaHOBUTb (hUnbTpyloLLMe yCTPOMUCTBa B MecTe NpuToka
BO3lyXa B Cry4yae CUIbHOr0 3arpsisHeHns Bo3gyxa n

Ona  adpekTMBHOrO  OxnaxgeHus npeobpasoBaTeniert  4acToTbl
INSTART HeobxogMMo OCTaBWTb BOKPYr [AOCTaTOMHO CBOGOAHOrO
Mecta. Cxema ycTaHOBKM npeobpasoBaTtens 4yactoTel Ans obecneveHus
BeHTUNsuMm (ans npeobpasoBaTenen 4acToTbl MNEPBOro Tunopasmepa
ycTaHoBKa npou3BoguTcsd 6e3 yyeta pacctosHus  A):  binblo.

INSTART

Puc. 3.1 - PekomeHOyeMble paccCmosiHUS NPU MOHMaxe

Tabnuua 3.1 - PacctosiHusi npy MoHTaxe

YcTaHOBOYHbIE rabapuTh!
A B

250 mm 2120 Mm

3.1.1 TennoBbigeneHue

MoTtepn aHeprum Ha npeobpasoBaHune B MY nepemMeHHOro HanpsKeHus
B MOCTOSIHHOE, a 3aTeM obpaTHO B MepeMeHHOe, COCTaBAstoT OKono 5%.
OTU nOTEpU SHepPruM MNpUBOAAT K TENMOBbIAENEHWO, MO3TOMy cregyeT
npefoTBpallate yBENUYEHWe TeMmrepaTypbl B Crydae YCTaHOBKW U3denusi
B 3aKpbITbIN WKad, AN Yero npegycMarpuBath B LKAy NPUHYAUTENbHYHO
OXNAXAALLYI0 BEHTUNSALMIO.



B atom cnyyae HeobxoOMMO yuMTbiBaTb AaHHble O TENMOBbIAENEHUN,
yKka3aHHble B Tabnuue 3.2

Tabnuua 3.2 - Tennosblaenexnne mogenen cepun INPRIME npy HoMuHanbHo Harpyske

Mogens NY Tenno;:naqa, Mogens My Tenno;;r.qaqa,
INPRIME-GO.4-4BF 40 INPRIME-G45-4BF 1520
INPRIME-GO.75-4BF 52 INPRIME-G55-4BF 2043
INPRIME-G1.1-4BF 65 INPRIME-G75-4BF 506/583
INPRIME-G1.5-4BF 77 INPRIME-G90-4F 2377
INPRIME-G2.2-4BF 100 INPRIME-G110-4F 3190
INPRIME-G3.0-4BF 136 INPRIME-G132-4F 3456
INPRIME-G4.0-4BF 154 INPRIME-G160-4F 4053
INPRIME-G5.5-4BF 210 INPRIME-G185-4F 4400
INPRIME-G7.5-4BF 261 INPRIME-G200-4F 5032
INPRIME-G11-4BF 379 INPRIME-G220-4F 5836
INPRIME-G15-4BF 515 INPRIME-G250-4F 6422
INPRIME-G18.5-4BF 590 INPRIME-G280-4F 7467
INPRIME-G22-4BF 700 INPRIME-G315-4F 9329
INPRIME-G30-4BF 972 INPRIME-G355-4F 10513
INPRIME-G37-4BF 1190

OcHoBHast 4acTb B TennoBblgeneHnn — nortepu B CUNOBbLIX Uenax

IGBT. [MoaTomMy uW3MeHeHWe Hecylleln 4acToTbl MO3BONAET perynupoBaTb
TennosblgeneHne npeobpasosaTtens 4acToThl.

3.2. MogknoyeHne BXOQHOTO NUTaHUA
3.2.1 Tpe6oBaHUA K NOAKIOYEHUIO

Mepen nopayert nuTaHust ybegutecb, 4TO nepudepuiiHoe
obopygoBaHve n MY HacTpoeHbl B COOTBETCTBMU C YKa3aHUSIMU
OaHHOro PyKOBOACTBA AONs ykadaHHou Mogenu. HecobrniogeHue
3TOro TpeboBaHWs NPUBEAET K HECHACTHLIM CIy4YasMm.

Takke Heobxogumo ybeaouTbCsl, YTO KNacc HamnpsbKeHus
nUTaloLLEN CETU COOTBETCTBYET KNACCy HOMUHAMBHOMO HaMPsSKEHNS
ny.



Tabnuua 3.3 - TexHnyeckme TpeboBaHUs K NOAKITHOYEHUIO BXOAHOTO NUTaHUs

BxogHoe HanpsixeHune HanpspkeHue TpexdasHoe 342~440 B nepemeHHOro
Toka, 5 % B TeyeHne 20 mc

Tok KOPOTKOro 3aMblKaHUSt Ecnu BxoaHon kabenb MY 3awueH
COOTBETCTBYIOLLMM MaBKUM NpeaoxpaHuTenem, To
MaKcMMarnbHO AONYCTMBbIA TOK KOPOTKOTO 3aMblKaHWst
coctaenset 100 kA B TedeHue 1 cekyHabl

YactoTa 50~60 'y, +2 %

CTteneHb acMMETpUU Makcumym +3 % OT HOMUHANBHOTO BXOAHOTO
TIMHEHOTO HanpsHXeHUst

3.2.2 NpepoxpaHuTenu n aBTomatm4yeckme BbiKIovaTenum

Ha Bxoge nwuTaHus cnegyeT wcnonb3oBaTb npegoxpaHuTeny wu/mnm
aBTOMaTUYecKne BbIKMIOYATENN NS OrpaHUYeHNst BO3MOXHBIX MOBPEXAEeHUIA
B Cryyae BbIXxoda W3 CTPOSi BHYTPEHHWX KOMMOHEHTOB npeobpasoBarens
4acToThl.

CnepyeT yCTaHOBUTb KOHTaKTOP C BO3MOXHOCTbIO PYYHOrO YrpaBrieHust
MeXAy WCTOYHMKOM MUTaHUs MepeMeHHOro Toka W npusBoaoM. KoHTtakTop
[OMKEeH Npu HeobxoaMMOCTW OTKMNYaTh nogadvy MUTaHWsA ANs NPOBEAEHUS
MOHTaXHbIX U CepBUCHbIX paboT, a Takke obecneunBaTb 6e3onacHOCTb BO
BpeMs 3TUX OeVNCTBUN.

3awmTa nUHUA NUTaHWsA [orkHa obecneuvBaTbCsl Monb3oBaTeneMm B
COOTBETCTBUM C TOCYAAPCTBEHHbIMU W MECTHBIMU  3NEKTPOTEXHUYECKUMU
cTaHgapTamu. Beibop npepnoxpaHuTenein n aBTOMaTUYECKUX BblKMoYaTenen
NpOM3BOAUTCS MO BXOZHOMY HOMMWHAlNbHOMY TOKY, [AaHHble O KOTOPOM
npuBegeHbl 8 enage 2.3 MogenbHbI psag ¥ HOMUHarbHble napameTpbl. Ecnn
npu paboTe npennonaralTcs AnuTenbHble neperpyskn 150% u Bbiwe oT
HOMWHanbHOW MOLLHOCTW, TO MOAGOP OCYLUECTBMSIETCA MO BXOAHOMY TOKY,
YMHOXeHHOMY Ha 1,5.

Y6epauTech Takxke, YTo BpeMsi cpabaTbiBaHNA NpefoXpaHUTeneit cocTaBnsieT
meHee 0.5 cekyHa. Bpems cpabatbiBaHWsi 3aBUCUT OT TuMa MCMOMNb3yemMoro
npeaoxpaHUTEnsi, MOMHOrO CONPOTMBIIEHUSI CETU MUTaHWSA, a Takke OT NnoLaam
ceyeHusi, MaTepvana v AnvHel nuTatoLero kabens.

3awmTa MoxeT  obecneunBaTbcsi  ObICTPOOAEWCTBYHOLWMUMN
npeaoxpaHUTENsSIMKU TUMOB:

Tmn aR/gR - nonynpoBoAHMKOBbIE NPEAOXPaHUTENN

™n gG - cTaHgapTHble NpefoxpaHWTenu co BpemeHem cpabarbiBaHus
meHee 0,5 cekyHAbI.

T1n aR/gR - nonynpoBoAHMKOBbIE NPEaOXPaHUTENN

™n gG - cTaHgapTHble NpefoxpaHWTenu co BpemeHem cpabaTbiBaHus
meHee 0,5 cekyHAbI.



3.2.3 NMopgknioyeHne CUNOBLIX KNEMM U 3a3eMIeHUsA

Hwxe npeacraBneHa cxema CUIoBbIX NOAKIOYMEHUA (puc. 3.2) n onncaxHue
0603HayYeHn Ha CUMoBbIX knemmax (Tabnuua 3.2).

Puc. 3.2 - Cxema cunosbix nodknroqeHul 0ns cepuu INPRIME

KomnoHoBKa cunoBbIX Knemm

Puc. 3.2a - Cxema nodkso4eHUs cunosbix Knemm 0ns murnopa3mepos 1 - 6

Puc. 3.26 - Cxema MoOKmo4eHUs cunoebix Krnemm Ors munopasmepos 7 - 10



Tabnuua 3.4 - O6o3HayeHne N PyHKLUM CUMOBLIX KIEMM

0O603Ha4YeHue Knemm DYHKUUMN KNemM

R/L1, S/L2, T/L3 BxoaHble KnemMmbl 451 NOAKMIOYEHMS NUTatoLLen ceTn
U/T1, VIT2, W/T3 BbIxoaHble KneMMmbl Ha anekTpoaBuraTens

B+ B- Knemmbl 3BeHa NOCTOSIHHOTO ToKa

DC+, DC-

B1, B2 Knemmbl Ans nogknioyYeHUs TOPMO3HOTO pesucropa
() Knemma 3asemneHusi

Knemmbl uctoyHuka nutauma (R/L1, S/L2, T/L3)

* TpexdasHbli WUCTOYHMK MUTaHUS NEPEeMEHHOro TOoKa MOoAKMYaeTcs
Yyepes aBTOMaTuyeckue Bblknoyatenm u knemmbl R/L1, S/L2 wn T/L3.
MocnepoBatenbHOCTL ha3 MCTOMHWMKA MWUTaHWUS He 3aBUCUT OT MopsiAka
pacnonoxexusi knemm R/L1, S/L2 n T/L3, noaToMmy MOXHO nogkntovaTtb niobyto
N3 HUX.

KnemMmbl BHelwHero Topmo3Horo pesucrtopa (B1, B2)

« [na paccemBaHus 3HepruM, BO3BpaLLAEMOW MPU  TOPMOXEHMU
anekTpoaBuratens, HeobxoavMo NOAKMIOYUTL BHELLHWA TOPMO3HOW PE3NCTOP.

* YcTaHaBnvBamnTe TOPMO3HOM pe3ncTop Mexay knemmow B1 n knemmon B2.

« [ns HopmanbHOro (YHKUMOHMPOBaAHWS TOPMO3HOrO  pesucTopa
HeobX0AMMO MOMHOCTBIO YYUTBIBATE YCMOBWSA TEMMOBbIAENEHUs TOPMO3HOTO
pesuncTopa 1 obecneynTb ero XopoLLYy BEHTUNSLMIO.

+ InuHa npoknapplBaeMbIX NPOBOAOB TOPMO3HOIO Pe3ncTopa He AOIKHa
npesbiWwaTte 5 MeTpoB. MNoaknioyeHne BHELLHEro TOPMO3HOIO pesncTopa CM. Ha
PucyHke 3.3.

Knemmbl 3BeHa noctosiHHOro Toka (B+, B-)

. Ecnn Heobxooumo MOAKMOYMTL BHELUHUA TOPMO3HOW MOAynb, TO
knemMmbl @ 1 © TOpMO3HOro Moayns NooYepeaHO MOAKMOYATCS K KneMmam
My (B+, B-).

. [nvHa npoknagbiBaembix npoBoAos Mexay M4 (B+, B-) ¥ TOPMO3HbIM
onokom @ , © [omKHa COCTaBnATb MeHee 5 M, a AnWHa NPOBOAOB MeXay
TOPMO3HbIM BIOKOM Y TOPMO3HBIM PE3UCTOPOM — MeHee 10 M.



MonapHoctn B+ n B- Henb3a MeHATb mMectamu; knemmbl B+
1 B- Henb3si HanpsiMylo NogknyaTe K TOPMO3HOMY PE3UCTOpY, B
NPOTUBHOM CIyyae 3TO MOXET NpuBECTU K nospexaeHuto MY nnu
BO3HMKHOBEHWIO pyCKa BO3ropaHusi.

3.2.4. Mepbl npeooCTOPOXKHOCTU MNPU NOAKMIOYEHUU BbIXOAHbLIX
CUNOBbIX KNemMm

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

2. MNopakntounte BbIxodHble kneMmbl «U», «V» 1 «W» K BXOAHbIM Knemmam
anekTpoasuratens «U», «V» n «W» cootBeTCcTBEeHHO. [poBepbTe HanpasneHve
BpalLeHNsl B COOTBETCTBMW C MWHCTPyKUMEW Ha anekTpopsuratens. Ecnu
HanpaBrneHve BpaLLEHWs 3MNeKTpoABUraTensl He COBMagaeT C MNpaBMIlbHbIM
HanpaBneHueM, NOMeHsiTe MecTaMun NPOBOAHMKM NOObIX ABYX kneMm u3 «Uy,
«V» 1 «W», nubo npu nomowum napametpa P20.09.

3. 3anpelyaeTtcs 3amblkaTb HAKOPOTKO UM 3a3eMnsiTb BbIXOOHYIO Lenb.
He npukacantecb K BbIXOOHOW LeNW WU He JonyckaWTe KOHTaKTa BbIXOQHOMO
npoeoja C koprnycoMm npeobpa3oBaTtens 4actoTbl. B npotuBHOoM criyvae
BO3MOXHO MOpaXeHNe ANeKTPUYECKNM TOKOM UMK 3amblkaHUe Ha 3eMrto.

4. He ponyckaeTcs NOAKMOYEHNEe eMKOCTHbIX Harpy3oK K BbIXO4HOW Lienu.

5. He ponyckaeTtcs ycTaHOBKA 3MeKTPOMAarHUTHbIX MYCKOBbIX YCTPONCTB Ha
BbIxoAe npeobpasoBaTens 4acToTbl. B MPOTMBHOM cnyyae npu pasmblikaHWUu-
3aMblkaHUWN YCTPOMCTBa BO BpeMsi paboTbl npeobpasoBatens YactoTbl OyayT
BO3HMKaTb CKa4kuM TOKa, KOTOpble NpuBedyT K BbIXOAY M3 CTPOS CUMOBOIO
mopyns npeobpasoBaTens 4acToTbl.

6. YcTaHoBKka TennoBoro perne neperpysku. B coctaB npeobpasoBatens
4YacTOTbl BXOAWUT 3NEKTPOHHAsi CXxema 3aLumThbl OT neperpysok. [lononHutensHoe
Tennosoe pere neperpysky HeO6XoANMO YCTaHOBWTL B CrieaytoLLmX Criyyasix:

+ Ecnn npeobpasoBaTtenb 4acToTbl WCMOMb3yeTcs ANs  yrnpaBneHus
HeCKONMbKUMM ABUraTensimm

* Ecnu nogkntoyatoTcAa MHOrONOmtocHble ABuratenn. HommHanbHbIA TOK
TENnoBOro perne neperpysku AOMKeH OblTb TakMM Xe, Kak HOMUHAnNbHbIN TOK,
yKasaHHbIN Ha nacnopTHon Tabnuyke aBuratens

7. Ecnn cymmapHas AnuHa nposoga Mexay npeobpasoBaTteniemMm 4acToTbl
W gBurateneM CrvULLIKOM Benuka, WNu Hecyllas 4yactoTa npeobpasosarens
YyacToTbl (4acTtoTa nepekniodeHns cunoBblX |IGBT-TpaH3NCTOPOB) CAMLLKOM
BbICOKA, rAapMOHMYECKUIA TOK yTeukn OT kabernei okasbiBaeT oTpuuaTternisHoe
BNusiHMe Ha npeobpasoBaTenb YacToTbl W ApyrMe BHELUHWE YCTPOWCTBA.
Ecnu anvHa coeavHuTEnbHOW NUHWM Mexay npeobpasoBaTeneM 4acToTbl
W [BurateniemM ChVLLKOM BenvKa, HeCylylo 4acToTy npeobpasosarens
YacToTbl HeobxoAMMo MOHM3WUTL. Hecyliasi yactota MoxeT ObiTb 3aaaHa
dyHKLUMOHanNbHbIM kogom P71.14.



3.3. NogkntoyeHne AONONHUTENLHOrO 060pyAO0BaHUA

B 3aBucumoctn ot yCJ'IOBVIVI akcnnyatauynum  BO3MOXHO MpUMEHeHune
[ONONHUTENbHOIO OGOpy,ElOBaHVIﬂ. Ha pUcyHke 3.3 npefcTtaeneHa cxema

NOAKNK4YeHnAa oNONHUTENbHOro OGOpy,EI,OBaHVIH.

B1 B2

Puc. 3.3 — Cxema nodknroyeHus 0ornonHumesibHo2o obopydosaHus

Tabnuua 3.5 - OnucaHne gononHMTensHoro 0bopynoBaHNs

Ne
1

YcTpouncTtBo

ABsTOMaTU4ecKuit
BbIKNto4aTens*
[MpepoxpanuTens*®

OneKkTpomarHuT-
HbIV KOHTaKTOp
(KMm)

CeteBol fipoccenb

Onucanue dyHKUMU

MpepHasHaveH Ans 3aWwmTbl MUHUA
3MeKTPOCETN OT TOKOB NEPErpy3ku 1 oT
TOKOB KOPOTKOrO 3aMblKaHWst

Annapat AMCTaHUMOHHOIO AENCTBYS,
npeaHasHa4YeHHbIN Ans BKIKOYEHUA 1
OTKIIOYEHUI CUIMOBbIX 3NEKTPUYECKUX
Lienen npy HopMarnbHbIX PEXUMax
paboTbl. MpeaoTBpalLaeT NoBTOpHOE
BKIIOYEHVWe B Criyyae Bbixoaa
npeoGpasoBartens 4acToTbl U3 CTPOSI.

MpeaHasHaveH Ans CHWXeHNs
6pOCKOB TOKa BXOAHOM Lenu
YacToTHOro npeobpasosaTtens, npu
KoneGaHMaX HanpsHKEHWs B ceTw,

a Takke Ans CHKeHWs BbiGpoca
rapMOHUYECKUX UCKAXXEHWI B CETb OT
npeobpasoBaTens YacToThbl.

MeTtoauka nop6opa

Mo BXoAHOMY TOKY
npeobpasosarens
YyacToTbl [To0pobHee —
cm. enagy 3.2.2

Mo BxogHOMY TOKY
npeo6pasoBarens
4acToTbl

Tabnuupl nogbopa — Ha
ocuumansHoM caiTe

— 8 pa3dene cemesgol
dpoccerns


https://instart-info.ru/product-category/dopolnitelnoe-oborudovanie/setevoj-drossel/
https://instart-info.ru/product-category/dopolnitelnoe-oborudovanie/setevoj-drossel/

4 PagunoyactoTHbIv

MpenHasHaveH Ans ycTpaHeHus

Mo HoMWHanbHOMY

U TOK BbICOKOYACTOTHbIX MOMEX, KOTOpble
BO3HWKAIOT B CETU OT Npeobpa3oBaTens 4acToTbl
B HOpMaribHOM pexume paGOTbI 1 B yCrnoBuax
HeucnpaBHOCTeN.

uneTp* PaZMoYacToOTHbIX LLYMOB, BIUSIOLWMX HA paboTy | Toky npeobpasoBaTtens
npeoBpasoBatens 4acToTbl YacToTbl
3BMC-cunbTp ®dunbTpbl AMC orpaHWuMBaloT HanpsixeHne

Tabnuubl nogGopa
— Ha ohuymansHom
cante — g pasdesne
gunsmp SMC

5 TopmosHoi
moaynb

OBecneumBaeT nogady anekTposHeprum,
BbIpabaTbiBaeMOW B NPOLIECCE TOPMOXEHUS!
AMEeKTPOABMIaTENs Ha TOPMO3HOW

Pe3ncTop, rapaHTupys HopMarnbsHyto paboty
npeoBpasoBartensi 4acToTbl. TOPMO3HOI MOAYNb
HeoBxoAuM, ecnu TpebyeTcs NPOM3BECTH
6bICTPOE TOPMOXKEHWE UHEPLIMOHHON Harpy3Ku.

Tabnuubl nogGopa
— Ha ocuymansHom
caiite — g pasdesie
Topmo3HoU mModyrib

6 Topmo3Hoi
pesncTop

MpeaHa3HadeH Ans paccevBaHus
3MEeKTPO3HEPrum, BblpabaTbiBaeMoli B npoLiecce
TOPMOXXEHUA UNU Pe3KOM CHMXEeHUU CKOPOCTU
anekTpoaBuratens.

B 3aBucumocTyn ot
TNa Harpyskun (CM. Ha
oduumansHom caiite B
paspene «[loddepxka
u cepsucy ->
«[lokymeHmauusi»)

7 BbixoaHomn
(MOTOPpHBII)
npoccenb

MpepHasHaueH Ans 3alwuTbl ABUraTenei ot
MUKOB HanNpsXXeHus, BO3HUKaLWKX npu pa60Te
npeoGpasoBarenei 4acToTbl.

BenuunHa nynbcauuin HanpspkeHust 3aBUCUT OT
HecylLein YacToTbl Npeobpa3oBaTeneit 4acToThl,
ONuHbI M TUNa kabensi. BeicTpoe Bpemsi
HapacTaHuAa Hanps>XXeHUA XapakTepusyetca
[IONOMHUTENbHBLIMU NOTEPSMU MOLLHOCTU

W HexenaTerbHbIM HarpesoM B kabenax

v [iBuraTene, a Takke MOXeT NpuBecTn

K NPOGOIO MM YCKOPEHHOMY CTapeHuo
naonauun. CHuxaet CKOpPOCTb HapacTaHusa
TOKOB KOPOTKOrO 3aMblkaHWUA, TEM CamMbiM
obecneunBasi HeobxoamMmoe Bpems Ansi
cpabarbiBaHus 3aLLmMThl Npeobpasosatens
4acToTbl. MCHOﬂbSyeTCﬂ npun yoaneHHoCcTn
anekTpoaBuraTens ot npeobpasosarens
yacrtotbl Gonee yem Ha 50 M.

Tabnuubl nog6opa

— Ha ochuymanbHom
caite — g pasoesie_
MOMOPHbIU Opoccerib

dunetp dU/dt*

MpenHasHaveH Ans 3alWWTbl ABUraTens ot
BNUSIHUS UMMYNbCHBLIX NepeHanpsikennii LM,
KOTOpbIE MOTYT BbI3blBaTb Npo6oii N3onsLmum,
[IONONHUTENbHbI HarpeB ABuraTens, seneHue
OTpaXXeHHOIA BOJTHbI, PE30HAHCHOTO HaMOXeHUs!
BOJH, NOTEPU MOBEPXHOCTHOTO adhheKTa.
KoMneHcupytoT eMKOCTHbIE TOKW ANMHHbIX
kabeneii ABUraTenen, CHKaeT BUXpPeBble TOKU
B Cep/ieyHMKe poTopa 1 cTatopa ABuratens,
MoOMexy HaBoAVIMble Ha PSIOM PAaCMONOXEHHbIE
cnaboTouHble kabenwu ynpasneHns n
annaparypy.

Mon6op BbINOMHATL
no pekoMeHaaLmusm
npou3BoAnTENs

* Mpwu ycTaHoBKe AaHHOTrO 060pyAOBaHUsS crneayeT pyKoBOACTBOBaTLCA pekoMeHAaumsiMm
npousBoauTens no metoauke nogéopa.
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Bo epemsi pabomsi npeobpazosamerib 2eHepupyem 6biCOKUl
== | mok ymeuku Ha 3emmo. Heobxo0umo ycmaHosumb ycmpolicmeo
= | 33wWumHo20 omkmodeHusi (Y30) 0ns omcnexueaHusi rnpesbieHuUst

MmoKa ymeyku Ha 3eMJsi, KOmopoe Moxem 803HUKHYMb 80 8pemsi
pabomoi 4.

B knumamuyeckux 30Hax, MOO8epXeHHbIM ydapam MOHUU,
ronb3o8amesto HeO6X0O0UMO ycmaHo8uUmb ycmpolicmeo 3awums!
om umnynbcHoz2o nepeHanpsikeHus (Y3WUI) neped 14, 4mobbi
y8eru4umb CPOK CryxObl npeobpasosamerns.

3.4 MNopaknioyeHne KnNemMm ynpaBneHus

PacnonoxeHue knemm Ha konogke nnatel ynpaeneHus cepuu INPRIME:

Tabnuua 3.6 — OnncaHve knemm yrnpaeneHus

Lincbposble DI1
BXOAQHbIE CUrHanbl

Lincbposoir Bxoa 1 1. BxopHoe conpoTueneHue: 2.4 kOm

2. lInanasoH HanpsixkeHns Ha Bxoge:

DI2 Lindbposoii Bxop 2 9B ~30B

DI3 Lincpposon Bxop 3
Dl4 Lincbposoii Bxoa 4
DI5 Lincpposoit Bxop, 5
Dl6 Lincbposoii Bxop 6

OP O6Las Touka LMpoBbIX
BXOA0B
24V BHeLLHWit NCTOYHIK O6ecneunBaeT NUTaHue +24 B.

nutanusi + 24 B Wcnonb3yeTcs Anst nogknoYeHnst

BHELLHWX YCTPOICTB (AaT4vKoB U T.4.).
DIC «MwuHyc» ncToYHMKa Y )

AHanorosble Al
BXOfHbIE CUrHarbl

nutaHua 24 B

Knemma aHanorosoro
Bxoaa 1

MakcumanbHbI Tok Harpysku: 100 MA

[lnana3oH BXOAHbIX CUrHANOB Npu
paboTte no HanpsixeHuto: 0 B ~+10 B
nocrosiHHoro Toka (0,1 B), R > 10

Al2 Knemma aHanorosoro
kOwm;
Bxoga 2
[lnana3oH BXoHbIX CUrHanNoB npu
AlC «3emna» aHanoroBoro paGore no Toky: 0 MA ~+20 MA (+0,2
>
BXOAHOrO cUrHana MA), 175 Om > R 2 120 Om.
10V BHELWHWI NCTOYHMK VcnonbayeTcst AN NOAKIIOYEHNS BHELU-

nutaHua + 10 B

HWX YCTPONCTB (MOTEHLMOMETPOB U T.4,.).
MakcnmansHbii Tok Harpysku: 20

MA PekomeHayemoe BHeLLHee
conpotusnexue ot 1 kOm go 10 KOm



Ananorosbin
BbIXOZHOW curHan

PenenHblin BbIXoa

Lincpposbie
BbIXO4HbIE CUrHanbI

AO

AOC

RB-
RC

TA-
B

QA-
QB-
Qc

Y1

Y1C

Y2

Y2C

Knemma aHanoroeoro
BbIxoga 1

«3eMns» aHanorosoro
BbIXOOHOrO curHana

Pene R

Pene T

Pene Q (onuuoHansHo B
nnarte IN-1/0-B)

Lindposoii Bxoa 1

ObLwas Touka LMcpoBoro
BbIXoAa

Lincdposoit Bxoa 2

O6Lwas Touka LMtpoBoro
BbIXOAa

[lnanasoH BbIXOAHbIX CUTHAMNOB MpK
paboTe no HanpsbkeHuto: 0 B ~ +10 B
noctosiHHoro Toka (+0,1 B), R 2 1 kOm
Npu MaKCUMarnbHOM BbIXOLHOM TOKe
10 MA.

[lnanasoH BXoAHbIX CUrHaNoB nNpu
paborte no Toky: 0 MA ~+20 MA (£0,2
MA), 20 Om < R < 500 Om.

Pexwvm Bbixoaa BbiGupaeTtcs
nocpeacTeom gxemnepa SW1

AB — HOpMarnbHO Pa3oMKHYTbIN
KOHTaKT, BC — HOpMarnbHO 3aMKHYTbI
KOHTaKT.

Conpotuenenve: 8 A/ 250 B
nepemeHHoro Toka unv 8 A/ 30 B
MOCTOSIHHOTO TOKa,

WupykTveHocTb: 1,5 A/ 250 B
nepemexHoro Toka unu 1,5 A/ 30 B
MOCTOSIHHOTO TOKa.

Bo3MoXHOCTb 3aAaTb yHKLMIO pene

HopmarnbHO pa3oMKHYTbI KOHTaKT.
Conpotuenenwue: 4,5A /250 B
nepemeHHoro Toka unu 4,5A/30 B
MOCTOSIHHOTO TOKa,

WHaykTBHoCTb: 0,4 A /250 B
nepemeHHoro Toka unu 0,4 A/ 30 B
MOCTOSIHHOTO TOKa.

Bo3MoXHOCTb 3aAaTb yHKLMIO perne

AB — HopMarbHO Pa3oMKHYTbI
KOHTaKT, BC — HOpManbHO 3aMKHYTbI
KOHTaKT.

Conpotuenenue: 8 A/ 250 B
nepemexHoro Toka unv 8 A/ 30 B
MOCTOSIHHOTO TOKa,

WHayktBHocTb: 1,5 A /250 B
nepemeHHoro Toka unu 1,5A /30 B
MOCTOSIHHOTO TOKa.

Bo3MOXHOCTb 3aAaTb yHKLMIO perne

MHorodyHKLMOHanNbHbIE BbIXOAbI C
OTKPbITbIM KOJIIEKTOPOM.

He 6onee 30 B nocTosiHHOrO ToKa,
30 mA.



MMnynbcHble
BXOAHblE 1
BbIXOHbIE CUTHarmbI

KommyHwuKaumor-
HbI CUrHan

BcnomoratenbHbiii
VCTOYHWK MUTaHUs
24 B*

Knemmbl 3awmTbl
OT neperpesa

3asemnenve

®yHkuna STO

HDI

HDO

sC

PS

ov

P1

P2

PE

H1
H2
HO

HC

MMnynbCHbIN BXoA

MMNynbCHbIN BbIXOA

Knemmbl noaknoyeHus
vHTepdeiica RS-485 ons
paboTbl Mo NpoToKony
Modbus RTU

W3onuposaHHoe
3asemMrieHue

BcnomoratenbHblii BXoa

nuTanus 24B

BcnomoratensHoe
3asemneHve 24B

Knemmbl nogknodeHns
nartuuka PTC

Knemma 3asemnenus

CocTtosHue 0, ecnn < 3 B DC,
cocTosiHue 1, ecnn > 8 B DC
[wnana3zoH Yactotbl: 0 - 33 K'Yy

Bbix0A C OTKPBITBIM KOMNNEKTOPOM
MakcumanbHoe Hanpsikenue: 32 B DC
MakcumanbHbli Tok: 20 MA

[wnana3zoH yactoTbl: 0 - 33 KMy,

R = 250 Om 1 makcumansHom
BbIXOAHOM Toke 100 MA

A+ nNonoxuTenbHbI BXoA,
B- oTpuuaTtensHbIi BXxoa

MsonupoBaHHOe 3a3emMrienune ans
cBsa3u no npotokony Modbus RTU

MopkrioyeHne KO BHELLIHEMY NCTOYHMKY
nuTaHus Ans obecrneyeHns paboTbl
nnatbl ynpaenenus M4Y;

[nanasoH HanpshkeHus: +24 B

(+5%); Heobxogmmas HarpysouHas
cnoco6HocTb: 700 MA

CoBmecTMas Mofenb Aatyuka
Temnepatypsl: PT1000.
YpoBeHb 3awwuTbl oT neperpesa: 120 °C

I'Io,u,emoqume 3asemMneHus
npeobpasoBaTensi 4acToTbl

Knemmbl gns pa6otbl ¢ nnatoit pacumpenus IN-STO

Mnata IN-I/O-A nopaepxuBaeT GYHKUMIO NEPEKNoYeHNs Ha
pe3epBHOE NUTaAHUE OT HE3ABMCUMOrO UCTOYMHMKA NUTaHus 24 B (He
gonyckaetcs ogHOBpeMeHHasi nogava ceteBoro HanpsbxkeHus 400 B
1 HE3ABWNCUMMOTO NUTaHWs 24 B nnatbl ynpasneHus).

Mnata
pe3epBHOr0 MUTaHWSA OT HE3aBWCMMOIO MUCTOMHMKA NuTaHus 24 B
(paspelueHa ogHOBpeMeHHas nojaya ceTeBoro HanpshkeHus 400 B
1 HE3aBWNCUMOTO NUTaHWs 24 B nnatbl ynpaeneHus).

IN-I/0-B  noppepxvBaeT dyHKkumio becnepeboiHoro



Puc. 3.4a - Cxema nodkrnroveHus ynpasnsarowux knemm cepuu INPRIME (nnama IN-1/O-A)



Puc. 3.46 - Cxema nodknrodeHusi ynpaensrowux knemm cepuu INPRIME (nnama IN-I/O-B)



3.5 Npoknapaka kabenewn
3.5.1 O6wue npaBuna

Bbibop ceveHuss kabenenm W HAKOHEYHMKOB MPOWM3BOAUTCS COrMACHO
HOMUWHaInbHbIM TOKam (cm. enagy 2.3 ModesbHbil _psd U HOMUHaIIbHbIE
rnapamempbi) U pa3Mepam KNneMMHbIX COeAMHEHUI Npeobpa3oBaTens 4acToThbl.
MopbGop cunoBbIX kKabenen pekoMeHOYeTCs BbIMOMHATL Mpu cobnogeHun
YCINOBUA MECTHbIX HOPMATMBOB MO TeXHMKE ©Oe30MacHOCTU, HanpsbKEHUIO
NUTaHWSA 1 HOMUHaNbHOMY Toky MY ¢ yyeTom TpeboBaHMiA NO AKcnnyaTaumu.

Bcs npoBoaka fomkHa COOTBETCTBOBATb MECTHBIM 3aKOHAM M HOPMAaTUBHBIM
[OKYMEHTaM B OTHOLLEHUN CeYeHnst Kabens 1 yCroBuiA OKpy>KatoLLeln cpebl.

Tabnuua 3.7 — 3aBMCUMOCTb ANWHBI Kabens OT HecyLuen YacToTbl

[OnuHa npoBoga mexay <50 m <100 m >100 m
MY v anekTpoaBUratenem

Hecywas yactoTta <15 kly, <10 kly <5 kly
(napameTp P71.14)

MpeobpasoBatenb 4acToTbl reHepupyeT TOK yTedku. Yem Bbille HecyLas
yacTtoTa, TeMm Gonblue Tok yTedku. Tok yTedku MY coctaensieTr 6onee 3,5
MA 1 daKThyeckoe 3HayeHue OnpeaenseTcs YCMNOBUSIMW JKCMnyaTauuu.
[na obecneyenns GesonacHocTn MY un anekTpogswratenb [OMKHbI ObITb
3a3eMsieHbl.

ConpoTtueneHune 3asemneHnst JOMKHO 6biTb MeHee 10 Om.

He ponyckaetcs noakniovaTe 3a3eMnsOWMA  NPOBOA K CBapOYHOMY
annapary v Apyromy cunoBomy obopynoBaHmio.

Mpun ncnonb3oBaHun Gonee yem agyx MY He pgonyckaetcs obpasoBaHune
netenb C 3a3eMMAOLLMM NPOBOAOM:

Puc. 3.5 - CxemamuyHoe u3obpaxxeHue obpa3osaHusi nemisu ¢ 3a3eMrssiouUM nposooom



CVYMMETPpUYHBIA  9KpaHUPOBaHHbIV  Kabenb obecnevmBaeT MeEHbLUMIA
YPOBEHb 3MEKTPOMAarH1THOrO U3fy4eHns BCen NPUBOAHOW CUCTEMbI, MEHbLLYIO
HarpysKy Ha M30nsuMIo 3NeKTPOABUraTens, MeHbLUNE NOALLUMHMKOBbLIE TOKU U
MEHbLUMIA U3HOC MOALUMMHUKOB. 3alLUTHBIA NPOBOAHMK BCErAa AOMMKEH UMETb
[OCTaTOYHYH0 NMPOBOANMOCTb.

B Tabnuue 3.8 ykasaHa MuHUManbHas nnowadb MONEepevyHOro CevyeHust
3alMTHOTO MPOBOAHMKA B 3aBMCMMOCTU OT MIOWAAM MOMEPeYHOro CeYeHus
¢a3HbIX NPOBOAHUKOB B cooTBETCTBUM co cTaHaapTom FOCT P MOK 61800-5-
2-2015, korga asHbI 1 3aLUMTHBIN NPOBOAHMKM BbINOMHEHbI U3 OOUHAKOBOIO
mMeTanna. B nmpoTvBHOM cnyyae ceveHue 3alMTHOrO MPOBOAHUKA AOIMKHO
obecneynBaTh TaKylo e NPOBOAMMOCTb, YTO U Y BbibpaHHoro no tabnuue 3.8.

Tabnumua 3.8 - Nnowaab NonepeyHoro CEYeHNs 3aLUTHOMO NPOBOAHMKA

Mnowaab nonepe4yHoro MuHMManbHas nnowaab nonepevyHoro
ceyeHus pa3HbIX NPOBOAHUKOB CeyYeHUs COOTBETCTBYHOLIENO 3alUTHOrO
S (Mm?) nposofHuka S, (Mm?)
S<16 S
16<S<35 16
35<S S/2

CeyeHune kabens [OMKHO OblTb paccyMTaHo, MCXoas W3 crefdyloLlmx
YCNOBWIA: yknazka B NOTok He Gonee 6 kabenel B psg, TeMnepatypa Bo3ayxa
30 °C, wusonsumsa [BX, Temnepartypa nosepxHoctu 70 °C. [lapameTpbl
kabener Ans OpyrMx YCrOBWMI [OMKHbI COOTBETCTBOBATb TpeboBaHMAM
MECTHbIX HOPMAaTWBOB MO TeXHWKe GEe30MacHOCTW, HaMpsXKEHUIO NUTaHUS 1
HOMWHanbLHOMY TOKY NpMBOAA C y4eToM TpebGoBaHWUI MO dKCnyaTaumu.

HeobxoavMmo npuaepxuBaTbes Creayowmnx npasun:

» Kabenb anekTpoaBuratensi criegyet npoknaabiBaTb Ha pPacCTOsHAM OT
ocTanbHbIX kabene.

» Kabenu anektpoaBuratenein Heckonbkux NMpUBOLOB MOXHO YKNafblBaTb
napannensHo U pSAOM Apyr C APYroM.

+ Kabenb anektpogsuratensi, kabenb nutaHus u kabenu ynpasneHus
pekoMeHAyeTCs NpoknaabiBaTh B pasHbIX KabenbHbIX NoTKax.

* B Uenax CHWKEHWSI YPOBHSI 3NEKTPOMAarHWTHbLIX MOMEX, BbI3BaAHHbIX
UMMNYNbCHLIM XapakTepoM BbLIXOAHOMO HampshKeHUs npuBoda, He cregyet
npoknagbiBath kabenb ABuratenst napannefibHo Apyrum  kabensam  Ha
MPOTSKEHHBIX y4acTKax.

MepeceyeHne kabeneit ynpaBneHWs W CcUMoOBLIX kabenen cnegyet
BbINOSHATL NOA YIMOM, Kak MoXHo Gonee Gnuskum k 90°. He ponyckaetca
npoknagka NoCTOPOHHUX kabenel Yepe3 npveof. KabenbHble NOTKU AOMKHbI
MMETb XOPOLLYIO 3MEKTPUYECKYI CBA3b APYr C APYTOM U C MPOBOAHMKAMM



3asemMreHus. ,D,ﬂﬂ yny4diweHunsa BblpaBHMBaAHUA noteHunana MOXXHO
MCMONb30BaTb CUCTEMbI antOMUHNEBBIX KabenbHbIX NOTKOB.

INSTART

\

Puc. 3.6 - pagpuyeckoe npedcmasneHue paccmosiHull Mexoy kabensamu

3.5.2. Bbi6op kabenen ynpaBneHusi. dkpaHupoBaHue

Bce kabenu ynpaBneHWs [OMKHbI ObITb 3KpaHMpOBaHHbIMW. [Ons
aHarnoroBbIX CUrHaNoB criedyet MCronb3oBaTb kabenb Tuna «BuUTas napa» c
ABOWHBIM 3KpaHOM (CM. puc. 3.7a). Kaxabivi curHan JormKkeH ObITb NOAKITIOYEH C
NMOMOLLbIO OTAESBbHOW 3KpaHUPOBAHHOW Napbl. He cnegyet ncnonb3oBatb OAWH
o6LWwuii NpoBoA ANs pasHbIX aHanoroBbIX CUrHAMOB.

—

Puc. 3.7a Puc. 3.76

[nsi HU3KOBOMBTHBIX LMGPOBLIX CUrHAMOB Jy4lle BCEro NoaxoauT kaberb ¢
[BOWHbBIM 3KPaHOM, OAHAKO MOXHO UCTONb30BaTh U Kabenb Tvna «BuUTasi napa»
C 0HUM 3KpaHoM (puc. 3.76).
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3.5.3. NMogkntoyeHne Ha WnHy RS485.
PekoMmeHAauMM No NoAKMIOYEHUIO

* Vlcnonb3ayiiTe aKpaHUpOBaHHbIN kabenb, coaepxaluuii ABe BATbIE Napsbl.

» CoeguHuTe cooTBeTCTBYOLWME noTeHumanb! (0B).

* MakcumanbHas gnuHa nuHum — 500 meTpoB.

* MakcumanbHas anuHa otBeTBneHns — 20 MeTpoB.

» lMpoknagka kabenen: npoknagbiBanTe ceTeBol kabenb OTAENbHO OT
cunoBbix kabenen (No kpanHen mepe, Ha paccTtosiHum 30 cm); ecnv Heobxoaumo,
BbIMOMHSNTE NepeceveHusi NoA NpsiMbIMK yrnamu; NoaknyanTe akpaH kabens
K KNeMMe 3a3eMIeHUst KaXJ0ro noakmno4aemoro npudopa.

* MogknounTe TEPMUHATOPBI NIMHUU K KaXKAOMY U3 ABYX KOHLIOB JIMHUW.

3.5.4. NMogknioyeHe NPOBOAORB K aHANIOrOBOMy BXoAy

Mpy manow BenuuvHe HaMpsPKEHWS aHaNoOroBOro CUrHana Ha Hero MoryT
NnoBnMUsiTb BHeLWHWe nomexu. B obwem cnyyae Heobxoammo wmcnonb3oBaTtb
3KpaHVMpPOBaHHbIN kKabenb ¢ ANWMHON, He npeBbiatolen 20 M, Kak NnokasaHo
Ha pucyHke 3.8.

AIC

Puc. 3.8 — Cxema rnodkrntoyeHusi npoeodos K aHano2oeomMy 8xody (obwuli criyyadi)

B crnyyasx, korga aHanoroBblii CUrHan noABepraeTcst BO3AencTBMIO CUITbHbIX
nomMex, HeoBGXOAVMMO YCTaHOBUTL (DUILTPYIOLUMIA KOHAEHCATOP, PacronoXus
ero psgoM C WCTOMHWMKOM aHasrloroBoro curHana, wnu npogdeTb kabenb B
heppuTOBOE KOSbLO, KaK NMokasaHo Ha pucyHke 3.9. PekomeHayetcs caenatb
2-3 BuTKa Kabens Ha heppuTOBOM KosbLe. HamoTka AormkHa NpousBoanTLCS
B OAHOM HanpaeneHuu.



Puc. 3.9 — Cxema noOkro4eHuUs npo8ooos K aHarno2080My 8xo0y
(npu 8030elicmeuu curbHbIX MOMEX)

3.5.5. NogkntoyeHune K uMhpoBbLIM BXOAHLIM KlleMMaMm

[ns kaxgon KneMMmbl LMdpoBOro BXxo4a MOXHO 3adaTb CBOKO (DYHKLMIO,
YyCTaHOBMB NapameTpbl rpynnbl dyHKUMOHanNbHbIX kogos P30. lMapameTpsl
P30.00~P30.06 yctaHaenuBaloT 3HayeHus B AuanasoHe 0~63, 3HayeHue
KaXxgoro 3HadyeHusi cM. B rpynne napametpos P30.

Cnocobbl NOAKMNYEHUS:

1. Mpun ncnonb3oBaHun BHyTpeHHero nutanus +24 B ¢ norvkon NPN

Puc. 3.10 - Pexxum noOkmo4eHus1 6HympeHHe20 numarus +24 B ¢ noazukol NPN



2. Mpn ncnonb3oBaHUM BHYTPEHHEro MuTaHusi +24 B, korga BHELHWA
KOHTpOIep Noakno4aeTcs Kak TokonoTpednstowmmn nctouHmk ¢ PNP-norukon:

Puc. 3.11 - Pexxum nodkrodeHus1 8HympeHHe20 numarusi +24 B ¢ noeukoli PNP

MpumeyaHue: Y6eautecb, 4To Mexay knemmamu +24 B u OP yaaneHa
nepemblyka, a knemmel DIC n OP 3akopoyeHsbl.

3. MNpy ucnonb3oBaHMU BHELUHETO WMCTOYHWMKA MUTaHWUs, KOr4a BHELUHWN
KOHTPOIep Noakno4aeTcs Kak TokonoTpebnsaowmn nctouHnk ¢ NPN-norukon:

Puc. 3.12 - Pexum nodkoyeHuUs: 8HewWHea0 ucmo4yHuka moka ¢ sioeukoti NPN



Mpumevanmne: ObA3aTenbHO yaanuTe NepemMbldky Mexay knemmamum +24
B wn OP.

4. lMpwn MCNoOnb30BaHWM BHELUHETO UCTOYHUKA MUTaHUSA, KOrda BHELUHWA
KOHTpOINep Noako4aeTcs Kak TokonoTpednstowmmn nctouHmk ¢ PNP-norukon:

Puc. 3.13 - Pexxum MoOKmo4eHUs1 8HEWHe20 UCMOYHUKa moka ¢ noaukol PNP

MpumevaHme: ObA3aTenbHO yaanuTe NepeMbldky Mexay knemmamum +24
B n OP.

3.5.6 TlMopgkniouyeHune K Lqu)pOBbIM BXOAHbIM KleMMaM C OTKPbITbIM
KOJ1JIeKTOPOM

DYHKUMIO KaXOOW BbIXOAHOW KNEMMbl MOXHO 3afaTb NapaMeTpoM rpymnnbl
dyHKUMOHanbHbIX kopgoB P31. [duanasoH gaHHbix 0~63, 3HaveHue kaxpgoro
napameTpa cm. 8 epyrne napamvempos P31.

MpyvMeyaHne: BbIXOA C OTKPbITbIM KOMNIEKTOPOM WCMONb3yeT BHELUHWUA
WCTOYHMWK NUTAHWNS, MO3TOMY NPV NOAKIIOYEHUN BHELLHEro UCTOYHMKA NMUTaHWSA
HeobXxoAMMO yunTbIBaTb €ro MOMspPHOCTb. MakcumanbHoe HanpshkeHue
BbIXOAHOTO MWCTOYHMKA nuTaHusa coctasBnseT +30 B moctosiHHOro Toka, a
MaKCUMarbHbIA TOK Harpyskn — 50 MA, Npu NpeBbILIEHUN 3TOTO OrpaHNYeHns
CyLLeCTByeT OMacHOCTb NOBPEXAEHNS BbIXOAHOW Lienw.

+ Cnocob mnoakmn4YeHNss MHOTOMYHKLUMOHAMBHOW  BbIXOQHOW  KNEMMbI
C OTKPbITbIM KOMMEKTOPOM K BHELUHEMY WCTOYHUKY ucnonb3yerca +24 B
WNCTOYHMKA NMUTaHWS.



Puc. 3.14 - Cxema nodknodeHuUs 4ughposo2o 8bixo0a ¢ OMKPLIMbIM KOIIEKMOPOM.

3.5.7 TMNoaknoyeHue Harpy3ku K penemHomy Bbixoay

PeneiiHble Bbixoabl RA-RB-RC n TA-TB npeacTaBnsitoT cobol Beixog Tvna
«CYXOW KOHTaKT», T.e. K HAM TpebyeTcsi nogBecTV NUTaHWe COrMacHO PUCYHKY
3.15 (nogkntodeHne Harpysku, MMTaloLLENnCs OT NepeMEHHOI0 HaNPSHKEHWS) Unu
3.16 (nogkntoYeHne Harpysku, NUTaoLWENCcs OT MOCTOSIHHOIO HaMPSHKEHWS).

Puc. 3.15 - Cxema noOkno4eHUs Ha2py3Ku nepemMeHHO20 moka K penetiHoMy 8biXxo0y



Harpy3ska
(S3A,
30B DC)

Puc. 3.16 - Cxema nodknoHeHUs1 Hagpy3Ku MOCMOSIHHO20 MoKa K perneliHoMy 8biXo0y

MopgkntoveHve k peneriHoMmy Bbixogy TA-TB npou3BoAUTCS aHanorM4HbIM
crnoco6bom.

3.5.8. MHOI’ObeHKLWIOHaﬂbHaﬂ KfleMMa aHanoroBoro Bbixoga

Cxema NoAKnoYeHUst NPOBOAOB K aHanoroBoMy BbIXOAY NpeAcTaBneHa Ha
pucyHke 3.17.

Puc. 3.17 - Cxema nodknodeHuUs1 uHOukamopa aHano208020 cuzHana
K aHarnoz2o8oMy 8bixo0y



agBa 4. NoaroToBka k pabore
4.1 Mepbl NpeAOCTOPOXHOCTU U NPOBEpPKa nepes NPOGHLIM 3aMyCKoOM

He npubnuxanTtecb K npeoGpa3zoBarernto 4acToThbl,
3MEeKTpoABUraTeENio U UCMOMHUTENbHOMY MexaHusMmy B cryyae
MCNonb3oBaHUsi aBTOMATUYECKOro nepesanycka, T.K. BHEe3arHbli
nepesanyck MOXeT NPUBECTU K TpaBMaMm nepcoHana.

[na onepaTMBHOrO OTKMHOYEHNA NpeobpasoBaTens 4acToThbl,
pekoMeHayeTcss  YCTaHOBWUTb  OTAENbHYI  KHOMKY — aBapUAHOrO
ocTaHoBa. B npoTvBHOM cryyae BO3MOXHO MOnyyYeHne TpaBMm.

He npukacainTecb k paguatopy unu TOpMO3HOMY Pe3nCTopy, T.K.
OHW HarpesaloTCs 4O BbICOKMX TemnepaTyp. B npotuBHoM crnyyae
BO3MOXXEH OXKOT.

MocKkonbKy HU3KYID CKOPOCTb BpalLEeHWUsl 3rieKTpoaBsuraTens
MOXHO W3MEHUTb Ha BbICOKYIO, TO nepen Hayanom paboTbl
obsizaTenbHoO yGeanTech B TOM, YTO AManasoH BO3MOXHbIX 4acToT
aneKTpoaBUraTenst U MexaHu4eckoro o6opyaoBaHNs COOTBETCTBYET
BbICTaBfieHHOMY [Auana3oHy B npeobpasoBatene 4acTotbl. B
NPOTMBHOM Cry4yae BO3MOXHO MOSlydeHue TpaBM U MOBpEXAeHWE
obopynoBaHusi.

3anpelyaetcs CHUMaTb WM MoAKMoYaTb BLIHOCHYIO MaHemnb
ynpaBneHuss npu BKMIOYEHHOM NUTAHUM Ha npeobpasoBaTene
YyactoTel. B nNpoTMBHOM  criydyae  BO3MOXHO  MOpaxeHue
3MEeKTPUYECKMM TOKOM.

4.2 MNpo6HbIN 3anyck

1) BbINonHUTL Mepbl NPEAOCTOPOXKHOCTU U NPOBEPKY Nepes NPo6HbIM
3anyckoMm. [epBoe BkntoyeHe npeobpaszoBaTensi pekoMeHAyeTCs Npon3BoanTb
npu oTknoveHHOM anekTpoasuratene (knemmbl U, V, W npeobpasoBatens
4YacTOTbl HE [OIMKHbI UMETb COEANHEHUSI C ANeKTpoaBUraTenem).

2) Mocne nogayn nuTaHus 1 BKNoYeHUs npeobpasoBaTtens HeobxoaMmo
ybeamTbcst B TOM, 4YTO nNpeobpa3soBaTenb HaxoguTcs B pexvme “ocTaHoB” (He
roput ceetoguon «PaGoTa»). B cnyyae, ecnu Ha gucnnee oTobGpaxaeTcs
coobLLeHne ¢ HOMEpPOM W HasBaHMEM owwwnbku, Heobxoammo obpatuTbes K
enase 8 «CoobuieHus 0 cocmosiHuu npeobpasosameris Yacmomsbly.

3) [nsa ocyllecTBneHnst npobHoOro 3anycka criegyeT BOCMOMb30BaTbCs
MeHto «BbIcTpas HacTpoiika», B KOTOPOM MOXHO HanGonee GbicTpo U yao6HO
yCTaHOBWTb NapaMeTpbl 3anycka.

Mpu BbIGOPE MeHIO BbICTPO HAaCTPOKKM 0TOGpasuTcst Bonpoc « CopocuTb Ha
3aBopckue napametpbl?». Heobxogumo BbiGpaTh oTBeT «[a» 1 nocne cbpoca
HacCTpoeK MpPUCTYNWUTb K AanbHelwemy BBOAY 3anpallvBaeMbiX NapamMeTpos,
BblGUpaetcs:




-Kanan ynpaeneHusa nyckom/ocTaHOBOM (MaHemnb ynpasBneHns )

-Kanan 1 3agaHus yacToTbl (MaHenb ynpasneHns)

-Cnocob cBsi3u (HeT)

-Harpyska N4 (G)

-AkTVBauUmsa Topmo3sHoro mogyns (1)

-Tun 30 1

-Unucno nontocos 31

-HomuHanbHoe HanpskeHne 31

-HomMuHanbHbIM Tok 31

-HomuHanbHas yactota 31

-HomuHanbHas ckopoctb 31

-HomMuHanbHasa mowHocTe 301

-MeTop ynpaeneHus anekTpoasuratenem

-Bpems pasroHa 1

-Bpems 3ameanenns 1

Mocne BBedeHua 3TM MapameTpoB nosBUTCA Bonpoc: «CoxpaHnuTb
N3MEHEeHNs napamMeTpoB?» - «[a»

Mocne atoro nmpy HeobXoAMMOCTM MOXHO MPOBECTU WAEHTUDMKALMIO
napamMeTpoB 3neKTpoaBuraTens.

Mocne coxpaHeHusi napameTpoB HaxaTb KHOMKY «[MYCK».

Mocne ycnelwHoro nepBoro BKNoYeHWA NpeobpasoBaTtens npu OTKIOYEHHOM
aneKkTpoaBuUratene U OCYLUECTBMEHUA BCEX YKasaHHbIX BbIlE HaCTpoek
HeobxoAMMO MOAKMNIOYMTb BbIXOAHbIE CUMOBbIE kabenu K aneKTpogBurartento
n/vnn  pononHuWTenbHOMy 06OpyAoBaHMIO, YCTAaHOBMEHHOMY Ha BbIXOAE
npeobpasoBaTens.

MepBbIi 3anyck npeobpas3oBaTtens C MNOAKMIOYEHHBIM  ABUraTenem
pekomeHayeTcs npou3BoauTb Ha vactote 2 'y, Heobxogumo ybeauTbcs B
NpaBUMNbLHOM HanpaBneHuy BpaLLEHWs MOAKIIYEHHOro JNeKTpoABuraTens.
B cnyyae HeBepHOro HanpaBneHust BpaleHns HeobXoauMo W3MEHUTb
HanpaBsneHne BpalleHuss ¢ nomoLbio dyHkUMoHaneHoro koga P20.09 wnn
NoMeHATb MecTamu ABe nobble asbl BLIXOAHOMO CUOBOTO kKabens.

Mpu npobHoM 3anycke NnpeobpasoBaTens Heobxoanmo obpallaTte
ocoboe BHMMaHWe Ha criegylolee:

* NPUBOA HE [AOMKEH NMPOU3BOANTE YPE3MEPHbIX LUYMOB, PbIBKOB
1 BUbpauuii;

* BENMMYMHA TOKa JrIeKTPOABUraTensl He [OfKHa MpeBblaTh
HOMUHAIIbHOTO 3HAYeHWs;

* MPaBUNMbHOCTb OTOOPaXEHUS WHAMKAUMM U 3Ha4YeHWn Ha
avicnnee.



Mocne ycnewHoro ocywecTBneHns NPOGHOro 3arnycka Ans NonyYeHus
XernaemblX XapakTepucTVK MpuBoAa CriedyeT OCYyLeCTBUTb HaCTPOMKY BCeX
napameTpoB paboTbl npeobpasoBarensi.

Kak mpv ckanspHOM, Tak U Npu BEKTOPHOM PEXUMe ynpaBrieHns OOSKHbI
ObITb BBEAEHbl AaHHble C NacnopTtHOM Tabnuuku anektpogsuratend. [Ons
AanbHenwen HacTpoWKu crnegyeT UCMonb3oBaTh Tabnuuy YHKUMOHAMbHbIX

napameTpoB (cMm. enasy 6.3 [lapamempbl MeHK poepamMmuposaHus) nmbo

MacTep ObICTPON HACTPOWKN.

4.3 UpeHTndmKauma napaMeTpoB 3reKTpoABUrarTens
(aBTOHaAcTpoIKa)

B pexvMe BeKTOPHOro ynpaBreHUs C 3aMKHYTbIM KOHTYpOM CTPOWTCS
mMatematuyeckas MoAenb MOAKIMIOYEHHOrO SnekTpoABuraTens Ha OCHOBE
BBeAEHHbIX napameTpoB. CrnepoBaTenbHO, ANS  OOCTWXEHUS  BbICOKOW
NPOVN3BOANTENBHOCTM  3MeKTpoABUraTens M ONTUManbHbIX XapakTepuUcTUK
ynpaBneHuss HeobxogMMO OMpeAenuTb TOYHble MapameTpbl ynpaBnseMoro
anekTpoasuratens. C aTon Lenblo NpUMeHsieTcs PYHKUUS naeHTudukaumm
napamMeTpoB 3neKkTpoaBuraTens.

MpoBecT unAeHTUMKaUMIO MOXHO Tpems crnocobamu: yepes mactep
ObICTPO HACTPOWMKM, Korga nocrie BBEAEHUS BCeX HeobXoauMbIX AaHHbIX,
MacTep MpeasiokuT BbIMNOMHUTL WAEHTUdMKALMIO; BbIOpaB MYyHKT MEHIO
«MpeHTudpmkauma napametpoB» (cum. 2/1.6.1.8), nm npu NomoLLM napamerpa
P21.00.

Mpouecc aBToMaTNYECKON HACTPOMKM NapameTpoB NPeACTaBeH HUXeE:

Beeante napametpbl P20.00 - P20.11 B COOTBETCTBUM C 3aBOACKOW
Tabnuykow anekTpoaBuUraTensi; NpaBumnbHO 3afawTe pabouyto Yactoty P40.01,
MaKkcuMmarnbHyl0 BbIXogHylo 4acTtory P70.02 v makcumanbHoe BbIXOOHOE
HanpshkeHne P70.03; ycTaHOBWTE COOTBETCTBYIOLLEE BPEMS YCKOPEHUS WU
3ameaneHusa P40.02 n P40.03;

BbibeprTe MeToA BbINONHEHUS UAEHTUMDKKALMN NapaMeTpoB.

[Ons  cunTbiBaHMA  napamMeTpoB  ANeKTpPoABWratens  UCMosnb3ytTcs
cnepytoLme Tunbl nAeHTUMUKaLUA:

» Ctatnyeckas Ans aneKkTpoABuUraTens — UCMOMb3yeTcs, Koraa Harpyska
He MOXET ObITb NMOMHOCTBLIO CHATA C Bara aneKkTpoaBuraTens;

» iIvHamunyeckan Ansa anekTpoaBUraTens - UCNOMb3yeTcs, eCnn Harpyska
MOXeT ObITb NONMHOCTLIO CHATA C Bara anekTpoaBuraTens;

[na wHayana npouecca wuaeHTUMUKAUMN HEOBXOAMMO HaxaTb KHOMKY
«MYCK» Ha naHenu ynpasneHus.

Mocne okoHuyaHus npouecca GyoyT paccuvTaHbl criefylowme napamertpbl
anekTpoaBuraTens:

P21.06 R cratopa A2 (Om);

P21.07 R potopa AQ12 (Om);



P21.08 L ctatopa A2 (H);
P21.09 L potopa A2 (TH);
P21.10 L B3anmHasa A2 (TH).

Mpv ynpaBneHun CUHXPOHHBIM 3MEKTPOABUraTeNeM C 3aMKHYTbIM KOHTYPOM
HeobOXOAMMO MPOBECTM OAHY W3 Cregylwux TUMOB WAeHTUdMKauMM Ons
3HKoAepa:

+ CtaTunyeckas Ansi 3HKogepa — UCMOoNb3yeTcsl, Koraa Harpyska He MOXeT
ObITb MOMHOCTLIO CHSATA C Barna anekTpoasuraTens;

+ OuHamuyeckas OnsA 3HKogepa - WCMOoNb3yeTcsi, eCnv Harpy3ka MOXeT
ObITb MOMHOCTLIO CHSATA C Barna anekTpoasuraTens;

* UmnynbcHaa gna 3Hkogepa - (UMMynbCHas Ansi pacrno3HaBaHWs
MarHUTHBIX MOJKOCOB) - UCMOMNb3YETCs, ECNN HAarpy3ka MOXET ObITb MOMHOCTbLIO
CHATa C Bana anekTpoaBuraTens;

Ons Hayana npouecca uAeHTUUKAUUM HEeoOXOAMMO HaxaTb KHOMKY
«MYCK» Ha naHenu ynpasneHus.

Mocne okoH4aHus mpouecca OyayT paccuuTaHbl crieaylolme napamMmerpbl
3HKoAepa:

P22.01  Twvn aHkogepa 1;

P22.02 KonuuyecTtBo MMnynbcoB Ha 060poT;

P22.03  3Hkogep1 kOahPULMNEHT AeneHUs BbIXOAHOW YacToThbl;

P22.04 3Hkopep1 yron nonoxeHus.

Hawnbonee To4HO onpegennuTtb NapamMeTpbl anekTpoaBuratensa n sHkoaepa
no3Bondetr AuHamMmuyeckasa I/I[:leHTI/ICbI/IKaLl,I/IH, a TaKkKe wuMnynbCHaa Ans
3HKoAepa. ATV napameTpbl OyayT aBTOMATUYECKM COXPaHEHbl B YACTOTHOM
npeobpasosaTtene nocrne 3aBeplLleHWs npouecca u ByayT xpaHWTbCcs A0
cneayloLlero BBoAa napamMmeTpoB Unu 4o crneayloLlen naeHTudnkaumn.

HeobxoanMo NOMHUTb, YTO npu ncnonb3oBaHnn M,El,eHTVICbVIKaLI,MVI
TMNa «OuWHaMun4yeckaa aOna anekrpoasuratensa», «aunHamudeckas
OnA 9HKoAepa», «MMnynbCHaa Ond 3HKoAepa» ABurartesib HaudHeT
BpaLlleHne, KoTtopoe 6y,1:|eT npogofkateCA B TeYeHWe BcCero
npowecca.



MmaBa 5. BcTpoeHHas naHenb ynpaBneHus U akceccyapbl
5.1 OnucaHme un chbyHKUMOHaNbLHOE Ha3Ha4YeHne NaHenum ynpasneHus

MaHernb ynpasneHna 4ABndeTcA OCHOBHbIM MHCTPYMEHTOM AOnA paGOTbI
C npeoGpaBOBaTeneM yactotel. C ee NOMOLWbID MOXHO Habniogath 3a
pPas3nnYHbIMUN peXnMmammn paGOTbI, cunTbiBaTb kogbl owwmbok MY, a Takke
3afaBaTb U nNpocMaTpuBatb €ro pasnunyHble napamMeTpbl. B atom pasgene
OnncbiBaOTCA OCHOBHbIE q)yHKLl,VIVI naHenu ynpaeneHusa.

[MaHenb MOXET Ncnonb3oBaTbCsa ANs:

° KoHTponsi pexxuma anekTpoasuratens;

. BbinonHeHus naeHTudnkaumm anekTpoasuraTens;

. YnpaeneHus paboTon aneKkTpoaBuratens (3anyck/octaHoB, YacToTa
BpaLLEeHNs, HanpasrneHve BpalLeHns Bnepea/Hasas u T.4.);

. MpocmoTpa v pearpoBaHus Ha owMBKW 1 aBapuiiHble cUrHanbl;

. YCTaHOBKM 1 U3MEHEHWS NapameTpoB;

. MepeknoyeHns Mexay pexuMamMun ynpaeneHus.

LCD - AUCNNEN =

DyHKUMOHanNbHas —_—
KHonka 1

KHOMKa BbIX0[a —=——p

Csertoavop “Pabota” L

KHonka noaTeepxaeHus

KHonka nepexoga Ha

BBOAA AaHHbIX

KHOMKa 3aMYCKA ey

\

T

KHonkn BBepx-BHW3,
Bf1IeBO-BNpPaBo

rnaBHbIN 3KpaH
€ DyHKUMOHarbHast kKHorka 2

<« KHonka nepekn4yeHna
Mexay MeCTHbIM U

ANCTaHUMOHHBIM PEXNUMOM
ynpaeneHusa

<_|— Caetoauog “Owmnbka”

<€— KHonka ocTtaHoBa/c6poca

Puc. 5.1 - ®yHkyuu KHorok u ceemoduodos naHenu yrnpasnerusi INPRIME



Tabnuua 5.1 - HagHavyeHne KHOMOK NaHenu ynpaeneHns

'n.akpaH

F1, F2

Haszap

TNokan

nycK
cTon
BBEPX/BHU3

BMPABO/
BNEBO

BosBpaluaeT Ha rasHbIN 3KpaH

q)yHKLI,VIVI 3TUX KHOMOK 3a4alTCA 3Ha4YEeHUAMU, yKa3aHHbIMU Haa
3TUMW KHOMKaMn B HWXKHEM JIEBOM U NpaBoOM Yy gucnnes.

BosBpallieHre Ha npeabiayLLnii ypoBeHb MEHIO

KHomka nepekrodeHns Mexay MECTHbIM U ANCTaHLMOHHBIM
PEXMMOM ynpaBneHns

KHorka BBOAa. B pexvme nporpaMmM1MpoBaHus BbIMOMHSET (OyHKLMIO
COXpaHEHUS BbIGPAHHOTO 3HAYEHUS BO BHYTPEHHIOW namsThb M4,
Takke UCMonb3yeTcs ANs HaYana pefakTMpPoBaHNs 3HaYeHNs!
napametpa

KHonka 3anycka M4
OctaHos M4, c6poc owmnbok

KHonka Ans naMeHeHus napaMmeTpoB, NepekrnioveHnsi COCTOAHUSA
MOHUTOPUHra

3afaHve YacToTbl B peXXUME YNPaBeHust C NaHenu «BRneBo» B MEHHO
napameTpoB: BO3BPAT K NPeabiayLLEMY MEHIO

5.1.1 XXK-pucnnen (LCD) naHenu ynpaBneHus

B LeHTpe naHenu ynpaBneHns HaxoAMTCH XXUAKOKPUCTaNIM4YeCcknii AUCnnen.
YKK-gncnnen sBnseTcs OCHOBHbIM 3KpPaHOM Ansi HAcTpovku napameTtpos M4,
oTobpaxeHns napameTpoB paboTbl anekTpoasuratenss M nNpocmoTpa KoaoB
HencnpaBHOCTEN.

MeH0 naHenu ynpasneHns MO YMOMNMYaHUI OTODOpaxaeTcs Ha PyCCKOM
s3bIKe, Ha BbIOOP TaKKe €CTb aHMTUNCKUIA U KUTAUCKUIA A3bIK.

Onsa perynupoBkn sipkoctn XK-gmucnnes cnegyer 3axaTb KHOMKY
«HA3A» 1 npy nomoLLm kHonok «Beepx» 1 «BH13» yBennumsaTh 1 yMeHbLLATb
APKOCTb Ancnnes.

lMocne BKMIOYEHVWA MUTAHWA B TEYEeHUEe HECKOMbKMX CeKyHa Oyaer
NponcxoanTb MPOLECC MHUUManu3aumm, Bo Bpemsi kotoporo Ha XK-gucnnee
OyneT oTobpaxaTbCs NPUBETCTBEHHOE COOBLLEHNME.

MpuBeTcTBEHHOE COOBLLEHNE OTOBpaXkaeTcs criegyoLwum obpasom:

Puc.5.2 - CoobuweHue Ha oucriniee npu eKMYeHUU



B atom coobuweHun otobpaxaeTcs HOMep BepcuyM MPOrpammHOro

obecneyeHns, a Takxe Tekylas farta u Bpemsi.

5.2. [lononHuTenbHbIe akceccyapbl

LCD-naHenb £BAS€TCA BbLIHOCHOW M MOXET OblTb MO  YMOMYaHWio
ycTaHoBneHa B N4 unu BeiHeCEHa OTAENbHO Ha LWKag C MOMOLLLbIO MOHTaXXHOro

KomMnnekTa (npuobpeTaeTcs OTAENbHO).

5.2.1. MOHTaXHbIA KOMNNEKT

MOHTaXHbIN KOMMMEKT AN NaHenu BKMYaeT B cebst MOHTaXHYI0 paMKy

ANs naHenu, yanuHUTenbHbin kabens (1 - 10 m).

Tabnuua 5.2 - Paamepbl MOHTaxHoM pamku IN-MF

HaumeHoBaHue Fa6apuTHble pa3mepbl, MM | YCTaHOBOYHblEe pa3mepbl,
MM
IN-MF w B r [1T§] B1 1
93 211 18.5 90 208 14

5.2.2. YANuHUTenNbHbIN Kabenb

OTAenbHO MOXHO npuobpecTu yanuHWUTENbHbIA kabenb (1 -
naHenu ynpaeneHust.

/1

d, mm

25

10 m) ans

Puc.5.3 - YonuHumenbHbIli kabenb 0ns naHenu ynpasneHusi IN-EC



Masa 6. MeHI0 nporpammupoBaHus

Mpn Bxoge B MeHI [OCTYNHO [AeBsiTb BapuaHToB paboTbl naHenm
ynpaenenus. K Hum oTHocsTes:

e HacTpolika rnaBHOro akpaHa

e bbicTpas HacTponka

e [TapameTpbl

e Makpochl

o OTOOpaxeHne n3MeHeHHbIX NnapameTpoB

e KonmpoBaHue napameTpoB

o >KypHan owwmnbok

o ioeHTudrKauma napameTpoB aneKkTpoaBuratens

o O6LUMe HaCTPOMKN.

6.1 OnucaHue NyHKTOB MEHKO NaHenu ynpaBneHus
6.1.1 HacTpo#ka rmaBHOro akpaHa

Mocne BkNOYEHUsT NUTaHUS OTODpaXkaloTCs AaHHble MOHMUTOpUMHra. [lo
YMOINUYaHMIO B 3TOM peXxrMe OTOOpaXkaloTCsl TeKyLMe 3anmMcaHHble 3HavyeHus
aKTUYEeCKON CKOPOCTM, 3a[aHHOW CKOPOCTWU, CKOPOCTU OOpaTHOM CBA3U U
BbIXOOQHOW TOK.

Pexunm HacTponKkuM rmaBHOrO 3KpaHa UCMonb3yeTcs Ans N3MEeHEHUs1 faHHbIX
MOHWUTOPWHra, MNOAAEPXKMBas [Ba pexuMMa: CTaHOAPTHbIA MOHWUTOPUHE W©
ocuunnorpad.

B cTaHpapTHOM pexume  MOHUTOPMHIA  MOXHO  WHAMBMAYaNbHO
M3MEHUTb 8 oToOpaXkaeMblX [OaHHbIX, MNEePEKNYeHne Mexay KOoTopbIMU
OCYLLECTBASIETCA NMPU MOMOLLM KHOMOK I/I. B pexume ocuunnorpaca
KpvBas NpeaycTaHOBNEHHOW YacTOThl BPALLEHUS U CKOPOCTN 0BpaTHOM CBA3N
MOXeT 0TobpaxaTbCs B peanbHOM BPEMEHU B BUAE OCLMIIIOrPaMMBbI.

[ns cTaHaapTHOrO MOHUTOPWHIA MOXHO 3aaTh 8 BapuaHTOB 0TODpaXeHust.

Tabnuua 6.1 - MapameTpbl, 0TOGpaxxaemble B pEXXMME MOHUTOPUHTA
HasBaHue Onucanue EA. uam.

dPakTnyeckas CKopocTb OTo6paxkeHWe 3HAYEHNS KOMaHAbI Iy
LieneBon YacToTbl BpaLLeHus
anekTpoaBuratens

3apaHHas ckopocTb OT06paxeHne 3Ha4YeHNs KOMaHAbl My
3afaHHO YacToTbl BpPaLLEHUs
anekTpogBuratens

CkopocTb 06paTHOI cBS3n OT06paxeHne 3Ha4YeHust My
haKTN4eCcKow YacToTbl BpaLLeHNs
anekTpoaBuUraTens

BbixogHowm Tok OTobpakeHne BbIXOQHOIO TOKa A



BbixogHoe HanpsxeHve
HanpspkeHne 3BeHa
MOCTOSIHHOTO TOKa
BbixogHasi MOLLIHOCTb

BbIXoAHOM KPYTALLMIA MOMEHT

CocTosiHne BXOAHbIX Knemm
DI1-DI7

CoCTOsiHME BBIXOAHLIX KIIeMM
pene R,T,Y1unY2

OTo6paxkeHWe BbIXOQHOIO
HanpspKeHus.

OTobpaxeHne HanpskeHNs 3BeHa
MOCTOSIHHOTO ToOKa.

OTobpaxkeHne BbIXOQHOM
MOLLIHOCTH.

OT1obpakeHne BbIXOQHOIO
3HaYEHUs KPYTALLErO MOMEHTA.

OTobpakeHne COCTOSIHNA BXOAHbBIX
knemm DI1-DI7. DI otobpaxaeTca
B dopmate “XXXXXXXX”, roe
“X” = 0 o3HayaeT oOTCyTCTBUE
HanpsbkeHns Ha Bxoge; ‘X’ = 1
03Ha4YaeT Hanuume HanpshkeHus

Ha BXxoae.

OTob6paxeHune COCTOSIHUSI
BbIXOAHbIX KNemm RT, Y1 n
Y2. 3HauveHue oTobpaxaeTca B
dopmate “XXXXXX”, rge “X” = 0
03HayaeT OTCYTCTBUE HanpskeHus
Ha Bbixoge;, “X” = 1 o3Havaer
Hanuume HanpshkeHWs! Ha BbIXoae.

6.1.2. MacTep GbICTPOW HaCTPOMNKMN

kBT

%

OTOT pexum npeacTasnser coboit pexum BbICTPOW HACTPOMKM OCHOBHBIX
napameTtpoB. OH No3BoNsAET GLICTPO YCTAHOBUTL NapaMeTpbl NpeobpasoBartens
YacToTbl B COOTBETCTBUM C 3aBOACKOM TabrMukon anekTpodBuraTensi, 4to

no3sonuT 6bICTpO 3aBepLUNTb OCHOBHbIE paﬁOTbI no HacTpowike.

la

C6poc napamerpos

BLINONHEH

Metio, 8bi6part CBpocuTs Ha
PeXMM BLICTPOi 3asopcKie
HaCTpOIKY

‘ Kahan 1 sapaus Bibop crocoba

4acToThl

Karan ynpasnenns
nycKoM/oCTaHoBOM

Harpyaka N4

v

Meron ynpasnerus

Bpewmsi paarona 1 Bpems

AxTuBaums NapameTps
c anek
wmoayns pevrarenem 1

| 3amennens 1

nesTucukaums
napametpos
anekTpoasuraTens




6.1.3 MapameTpsbl

[na wnsmeHeHuss napameTpoB ucnonb3yeTcs pexum «lMapamerpbi» Ha
naHenu ynpaeneHus. [lnanasoH HacTpowviku napaMeTpoB cM. 8 erase 6.3

[na BbiGopa napamMeTpoB HaXUMamnTe KHOMKW nunm . HaxmuTe
KHOMKY ,4TOObI BEPHYTLCS B MpeAbiayLiee MEHI0, U HaxumanTte KHOI'IKI/I
an, 4YTOObI BBECTW HAcCTpoWkun napameTpos. Nocne Bbibopa n3MeHseMoro
napamMeTpa u Haxatus KHOI'IKVI K nsmeHsiemomy 6uty napameTpa gobasutcs
Kypcop, ykasbiBalowwuii Ha usMeHsiemblin 6ut. MepemelleHne mexay Gutamn
BbIMOMHAETCH HaXXaTnem KHOMOK unu AN nepemelleHns Kypcopa.
3HayeHne napameTpa MOXHO M3MEHUTb, HaKMMas KHOMKW vu'm E,qrm
YyBENVYEHNS U YMeHblUeHUs 3HadyeHus. [ns noaTeepxaeHus Bbibopa
HeobxoaMmo HaxaTb Knaammy. Ecnn KJ'IaBI/ILlJaHe HaxxaTa, n3MeHeHve
napamMeTpa He COXPaHWUTCH.

HaxmuTte knasuwy @ 4TOObI BEPHYTHCH B PEXUM NPeablayLLEero MeHio.

6.1.4 Makpochbl

B 3TOM nyHKTE MEHI0 AOCTYNEeH CNMCOK MakpocoB (HabopoB nMapameTpos),
COXPaHEHHbIX B YCTPONCTBE.

6.1.5. OTo6pakeHne N3MeHeHHbIX NapamMmeTpoB

C nomowblo pexuma «OToBpaxeHMe W3MEHEHHbIX NapaMeTpoB»
naHenu ynpaeneHWss MOXHO MPOCMOTPETb W3MEHEHHbIe MapameTpbl U Mpu
HeobXoAMMOCTY N3MEHUTL 3HAYEHUS ATUX NMapamMeTpOoB.

6.1.6 KonupoBaHue napameTpoB

B pexume konvpoBaHMS MapaMeTpoB MOXHO CKayvMBaTb M 3arpyxartb
napameTpbl ¢ naHenu ynpaeneHuss B MY u obpatHo. B namsatn naHenwu
yrnpaBneHuss MOryT XpaHUTbLCS 4 rpynnbl 3arpy>kaemMbiX NapameTpoB.

CkavyaTb > BbiGpaTb > Barpyska
(MY=>MaHenb) napameTp 3aBeplueHa
N Meio, BbiGpaTh
nasHbii > nyHKT > Banucatb > BbibpaTh » Ci
vHTepdeiic «KonuposaHue (MY=>MaHenb) napameTp 3aBepLUeHO
napameTpos»

Knasuwa F2: > Monrsepauts copoc | C6poc napameTtpos

C6poc A0 3aBoAcknx BbINONHEH

HaCcTpoeK




6.1.7. XKypHan owmn60ok

B >xypHane ownbok MOXHO NMpocMOTpeTb MHGopmauuio o 13 nocnegHux
HEMCMPaBHOCTAX, @ TaKke HamnpshkeHue, TOK, YaCTOTy BpaLleHusi, CKOpOCTb
obpaTHOM CBA3N, a Takke AaTy U BPeMs BO3HUKHOBEHWS HEUCNpPaBHOCTM,
3aperncTpupoBaHHOE B MOMEHT €€ BO3HUKHOBEHUS. B rmaBHOM MEHI0 pexuma,
HaxaTue KnasuLLn otobpasut ER0=X, HaxaTne knasuL munm
nepekntount Mexay ERO n ER12, rape ERO 310 nocnegHsas HeMCnpaBHOCTb,
ER12 - camas paHHsiA 3anncaHHas HeuncnpaBHOCTb, X yKasblBaeT Ha Kof
HeuncnpaBHOCTU. B pexume oTobpakeHns koga HencnpaBHOCTH Nonb3oBaTenb
MOXeT HaxaTb knasuwy Kol ewle pas, 4Tobbl OTOGPa3UTb HampsbkeHue
LUMHBbI MOCTOSIHHOrO Toka (U3nT), MrHOBEHHOE 3Ha4YeHMe BbIXOAHOMo ToKa
(IBbIX), 3apgaHHyto yactoty (f3ag), cbakTudeckyto yactoty (foc), MrHoBeHHoe
3HaveHune pasHoro Toka U (lu), MrHoBeHHOe 3HaveHue dpasHoro Toka V (Iv)
N MrHOBEHHOe 3HayeHune asHoro Toka W (lw), 3apeructpupoBaHHble npu
TEKyLLe HeMCnpaBHOCTM, N CHOBA HaxaTb krasuwy Kgll, YTOObI BEPHYTLCH B
pexum oTobpaxeHus koga HencnpaBHOCTU. HaxmuTte knasuwy Q , 4TOObI
BEPHYTbCH B PEXVUM NPEAbIAYLLETO MEHH.

nasHbIi »| BoOparonyncr Ly} ni;ﬁﬁﬁﬁa;:;ﬁ‘cw l—p| MepemecTuts kypcop > Mpocmotp
aKpaH «KypHan owuGok» Ha Kofi OLMBKM /A@HHBIX OWMBKN
XKypHana olmbok

6.1.8 UpeHTUMKaums napameTpoB aneKTpoABUraTens

B 3TOM pexume MOXHO BPYUYHYHO BbINOMHUTL MAEHTUdMKALMIO NapaMeTpoB
anekTpoaBuratens. [pu HaxaTun Knaesuwn NosIBUTCS CMUCOK NapameTpoB
naeHtTudukaummn. C nomoLblo KnasuLl unn Bblbepute HeobxoonMBbIN
TN naeHTUUKaLUN, HXMUTE KNaBuLly ,D,I'IH NOATBEPXKAEHUSI U HAXMUTE
knaeuwy (L) ANS Havana.

[ocTynHbl cnegyoLwmye TUnbl UAeHTUUKaLWK:

° Cratudeckas ons aHkoaepa
Cratudyeckas ons anekrpoasuratens
[OunHamunueckasn ansi anekTpoasurarens
OunHamnyeckasn anst sHkogepa
MmMnynbcHas ans aHkopepa

MoppoGHee 06 naeHTUMKaUNM napameTpoB cm a/1. 4.3. MdeHmucbukauus
rnapamMempoe arekmpodsuzamerisi (agsmoHacmpotika)
HaxmunTe KJ'IaBVILIJyQ, YTOGbI BEPHYTLCS B PEXMM NpeabiayLLero MeHto.




6.1.9 O6ume HacTpPONKKn

HocTynHbl  yHKUMM YCTaHOBKWM 3blka, AaTbl/BpeMeHu, OBGHOBNEHus
MO un cbopa ocuunnorpamm. pyn 3TOM OBGHOBMEHWE MpOrpammbl MOXET
ObITb BbIMOMHEHO Yepe3 MaHenb ynpasreHus Ans obHOBMeHWA nporpammbl
KoHTpornepa wu nnatbl 1/O; dyHkumo cbopa ocumnnmorpaMM  MOXHO
aKTUMBMPOBATb AN1A MOMYYEeHNS OCLMNorpamMmm (MOXHO HacTpouTb KaHan cbopa
AaHHbIX), KOTopble ByAyT aBTOMaTUYeCcKn CoOXpaHaTbes Ha SD-kapTe.

Haxmute KﬂaBI/ILUyQ, 4YTOObI BEPHYTBLCH B PEXUM NPEAbIAYLLErO MEHIO.

6.2 3awmTa AaHHbIX Naponem

MeHio nporpammvpoBaHMA MOXeT ObiTb 3abnokupoBaHo [Ans  ToOro,
4yToObl 3anpeTUTb HeXenaTenbHbIM MOMb30BaTeNsiM U3MEHATb NapameTpsbl.
BriokmpoBka Ha 3anvcb nNapameTpoB yCTaHaBNMBAaETCHA rpynron napameTpoB
POX «orpaHuyeHne goctyna», KOTOPbIA MO3BOMSET YCTaHOBUTb Maponb Ha
MEHI0 NPOrpamMmMMpOBaHKS.

—_— Ecnu Bbl 3266111 naponb, 06patnTech B TEXHUHECKY0 NoAaepxKKY
= | INSTART.

6.3 NMapameTpbl MEHIO NPOrpaMMMpPOBaHUA U UX ONUcaHue

B MY cepun INPRIME napameTpbl CrpynnmMpoBaHbl No yHKLUMOHANbHOMY
HasHayeHuto; Bcero umeetcs 10 rpynn, y Kaxgow rpynnbl eCTb noarpynna,
[aHHble O KOTOpbIX yKa3aHbl B Tabnuue 6.2

Tabnuua 6.2 - OnucaHue rpynn MeHo

Fpynna Moprpynna HasBaHue noarpynnbi
POX, orpaHuyeHne Ipynna POO Maponb
fgoctyna
P1X, ynpaenexune Ipynna P10 OCHOBHble NapameTpbl

lpynna P11 3anyck
Mpynna P12 OcrtaHoB
lpynna P13 Topmo3Hown moaynb

lpynna P14 CkansipHbli MeToA ynpasnenns 3]
(Urf)



P1X, ynpaenexue

P2X, HacTpoiika
anekTpoasurartens

P3X, knemmbl ynpaeneHnus

P4X, yactoTa

P5X, perynuposka
3a7aHua CKOpoCTU

P6X, BekTopHOE

ynpaeneHve

P7X, paclumpeHHble
YHKUMN 3aLwmnTbI

P8X, ceTeBble NpoTOKONbI

P9X, MOHWUTOPUHT

Ipynna P15
Ipynna P16
lpynna P17
Ipynna P20
Mpynna P21
Ipynna P22
Ipynna P23
Ipynna P30
Ipynna P31

Mpynna P32
Ipynna P33
lpynna P40
Mpynna P41
Ipynna P50

Ipynna P51
Ipynna P60
lpynna P61
Ipynna P62
Ipynna P63
I'pynna P70
lpynna P71
Ipynna P80
Ipynna P81
Ipynna P82
Ipynna P91
lpynna P93
Ipynna P94
Ipynna P95
lpynna P96

SVC (6e3 patuvka)

OcnabneHve MarHUTHOro NoToka
GVC (6e3 patuvka)

Obuwue

PaclumpeHHble

Hactpoika aHkogepa
3almnTHbIe YHKUMK

PyHKUMM LndpoBbIx Bxoaos (D)

DYHKUMN LMDPOBBIX U peneHbIX
Bbixogos (R, T, Y)

PyHKUMM aHanorosbix Bxofos (Al)
DyHKUMM aHanorosbIx Bbixogos (AO)
OcHoBHas

MHorocTyneHyatoe 3agaHve

Onepau,vm BCrniomoraTenbHOoro n
OCHOBHOrO KaHana

M IO-perynuposaHue
KoHTyp ckopocTtu
KoHTyp TOoKa
YnpaBneHne MOMEHTOM
KomneHcaumsi MomeHTa
OrpaHuyeHue/3awmTa
PaclumpeHHble dyHKuum
CeTeBble NPOTOKOSbI
ModBUS RTU

ProfiNET (onuusi)
LCD-gucnnen
CraTucTMyeckve faHHble
Owmbku

MHo o komnoHeHTax

MHdopmauus 06 nsgenum



HasHauveHune ctonbuoB Tabnuubl hyHKLMOHAMbHBIX NapamMeTpoB:

1-11 cTonGeu, «PYHKUMOHANbHBIA KOAY, COAEPXUT HOMEp napameTpa;

2-11 ctonbeu, «HasBaHue yHKUMNY;

3-1 cTonbeu, «[quana3oH HacTpowikun», 06o3Ha4YaeT AONYCTUMbIN AnanasoH
3Ha4YeHU napameTpa;

4-n ctonbeu, «3aBoAcCKOe 3HaYeHWEe» — WCXOOHOE YCTaHOBIEHHOE
3Ha4YeHue;

5-n ctonbeu, «W3meHeHne», obo3HaYaeT yCnoBUS W3MEHEHUS UNn
OTCYTCTBME BO3MOXHOCTU M3MEHeHVs AaHHoro napamertpa. Hwxe nogpobHo
onvcaHbl YCIoBHble 0003Ha4YeHus:

«o»: [laHHbIN napameTp MOXeT ObITb M3MeHeH, korga MY HaxoauTcs Kak B
pexvme OCTaHOBa, Tak U B pexunme paboThl;

«m»: [JaHHbI napameTp MOXeT ObiTb M3MEHeH Tonbko Torga, korga MY
HaxXoOMTCs B peXMMe OCTaHOBa;

«eo»: [laHHbIN NapaMeTp SABMSETCS TapamMeTPOM MOHUTOPUHTA (MICMOMNb3yeTcst
Ansi IPOCMOTPa N He MOXET BbITb M3MEHEH).

Mpynna POX: OrpaHn4yeHue goctyna

®DyHKUMO- HasBaHnue [nana3oH HacTpomnku 3aBoga. Usm.
HanbHbIA koA pyHKUMUU 3Hau.
P00.00 Beeaute naponb | 0~65535 0 [

OTa yHKUMA ncnonbayeTcsa ANa NpeaoTBpalleHnst 3anpoca U M3MeHeHUs
napamMeTpoB HeaBTOPW30BaHHLIM NEPCOHaNoM W AnsA 3awWwuTbl NapamMeTpoB
npeobpa3oBaTens 4acToThl.

00000: 3awmTa naponem oTcyTCTByeT

Mocne yctaHoBKM napons nomnb3oBaTens, MpW MOBTOPHOM BXOAE B
COCTOSIHWE HaCTPOWKN NapameTpoB, BCe NapameTpbl Hemnb3sA byaer nameHuTb
Yepes naHenb YNpaeneHus, X MOXHO OyAeT Tonbko npocmaTpueaTtb, ecnv
nonb3oBaTenb He BBeAET NpaBuUnbHbI Naponk. Maponb B napameTpe Bceraa
oTobpaxaeTcs kak 00000.

— 3aBofckasi HacTpolka npeobpasoBaTens YacToThl - 6e3 napons
= | nonb3oBartens (P00.00 = 0), noaTomMy Npu NEpPBOM UCMONb30BaAHUN
= | naponb ansa Bxofa B cucteMy He TpebyeTtcs

DyHKUMO- HassaHue [unana3oH HacTPOWKM 3aBop. Uam.
HanbHbIA KoA pyHKUMU 3Hau.
P00.01 N3mennTb 0~65535 0 [ ]

naporib



YcTaHOBUTbL Naponb:

Beegute 5 undp B kKayecTBe napons nonb3osatens; Haxxmute ENTER ang
noaTBEPXKAEHUS U NOBTOPUTE HACTPONKY eLle pas.

N3MeHuTb naponb:

HaxmuTe kHOMKy BBOAA, YTOObI BBECTM COCTOSIHME YCTAHOBKW Naporns, B
KoTopom oTtobpaxaetrcsi 00000. Beegute npaBusbHbIN Naponb U BoMguTe B
pexumMm pegaktupoBaHusi napamertpoB. Beibepute P00.01 (napametp P00.00
oTtobpaxaetcsi kak 00000), BBeguTe HOBbIV NAPOSb N HAXMWTE KHOMKY BBOAA
Ons NoATBEPXXAEHUS; NMOBTOPUTE YCTAHOBKY Maponsi ¢ TeM e naponem Ans
P00.01, nocne aTtoro Ha 3KpaHe oTobpasuTcs coollieHne 06 ycreLlHow
yCTaHOBKe naponsi.

OTMeHUTb naponb:

HaxmuTe kHOMKy BBOAA, YTOObI HayaTb OTMeEHy napons, otobpaxaeTcs
00000; BBeouTe NpaBunbHbIA Naponb Mosib3oBaTeNs U BONAUTE B COCTOsSIHME
peaakTMpoBaHusl napametpa. Yoeauteck, 4to P00.01 paseH 00000, n HaxkmuTe
«BBOA» AN NOATBEPXAEHUST; 1 noBTopuTe HacTporky P00.01 = 00000, 4TobbI
cbpocuTb Naponb nocre aToro napone 6yaeT copoLueH

Fpynna P1X: YnpaBneHue
F'pynna P10: OcHOBHble napameTpbl

DyHKUMO- Ha3BaHue [lnana3oH HacTPOMNKU 3aBoa. | Usm.
HanbHbIA KoA, pyHKUUU 3Hau.
P10.00 Mertop ynpaenenuns | 0: GVC no ckopocTtu (6e3 0 ]

aneKkTpoaBuUratenem | gartuvka)
1: SVC no ckopoctu (6e3
naryumka)
2: FOC no MOMeHTY (C AaTyvKoMm)
3: FOC no ckopocTu (c
0aTyYMKOM)
4: pesepB
5: SVC no momeHTy (6e3
naryuka)
6: AnbTepHaTVBHbIN CTOYHUK
nuTaHus

0: GVC no ckopocTtu (6e3 partumka) npumeHsieTca B GonblUMHCTBE
cryyaeB, afanTupysiCb K CUHXPOHHbIM M aCMHXPOHHbIM ABuratensam. JToT
pexuM yrnpaeneHus HacTpamBaeTcs napameTpamu rpynnbl P17.

1: SVC no ckopoctu (6e3 partymka) 6e3 BEKTOPHOrO YynpasreHUs
Aatynkamu, ajanTaumsi K CUHXPOHHBIM M aCUHXPOHHBLIM ABUraTensim.

2: FOC no moMmeHTy (C AaTyMkoMm) noppepxusaetca 3sHkodep ABZ,
aHkogep SINCOS wn pesonbsep.

3: FOC no ckopoctu (Cc AaTymkoM) nogaepxusaercs aHkodep ABZ,
aHkogep SINCOS n pesonbsep.

5: SVC no momeHTy (6e3 paTtuyMka) Ans CUHXPOHHBIX M aCUHXPOHHbIX
asurartenen



6: AﬂbTepHaTMBHblﬁ UCTOYHUK NMUTaAHUA: adantauma K cneunanbHbIM
NPUMEHEHUAM, TaKuMM Kak no»(apruZ HacoOC, WCTOYHUK TOKa, WCTOYHUK
Hanps>XeHua u 1.4.

P10.01 ucnonb3ayeTcs Ansi ycTaHOBKM pexuma paboTsl knemm DI1 (Bnepen)
n DI2 (peBepc) ans ynpasneHus 3anyckoMm n octaHoskon MY npu ynpasneHum
C KNnemm.

®DyHKUMO- HasBaHue J[nana3oH HaCTPOMKH 3aBog. U3m.
HanbHbIN KO pyHKUUU 3Hau.
P10.01 Pexum 0: 2-x npoBogHoe ynp.1 Bnepen/Pesepc | 0 ]
Knemm 1: 2-x npoBogHoe ynp.2 Myck/

ynpaenexus | Hanpaenexue
2: 3-x nposogHoe ynp.1 Bnepea/
PeBepc/Cton
3: 3-x nposogHoe ynp.2 Myck/CTton/
HanpaeneHnue
4: Peseps

0: 2-x npoBogHoe ynp.1

K1 K2 Komanpa
BbIKN. | BbIKM. | OcTtaHoB
BbIKJ. BKJ1. PeBepc

BKI. BbIKN. | Bnepén
BKI. BKI. OcraHoB

Puc. 6.1 - [lgyxnposodHou pexum 1



1: 2-x npoBogHoe ynp.2
K1 K2 KomaHpa
BbIKN. | BbIKM. | OcTtaHoB
BbIKI. BKI1. OctaHoB
BKI. BbIKIl. | Bnepén
BKI1. BKI1. Pesepc

Puc. 6.2 - [lsyxnposodHou pexum 2

2: 3-x npoBoaHoe ynp.1

Knemmei Dli (i = 3 - 7) gonxkHbl 6bITk ycTaHoBMNeHb! B rpynne P30 B 3HaveHne
«9: TpexnpoBogHOe ynpaeneHne 3anyckomy.

KHonka K3 (H3) siBnseTcsa nogTeepxaatoLLen 3anyck knemmom, kHonka K1 —
3anyck B NpsiMoM HanpaeneHumn, K2 — 3anyck B o6paTtHOM HanpaBneHuu.

Puc. 6.3 - TpexnpogooHoU pexum 1



3: 3-x npoBogHoe ynp.2

Puc. 6.4 - TpexrnpogodHol pexum pabomsi 2

Knemmei Dli (i = 3 - 7) gomkHbl ObITk ycTaHoBMEeHb! B rpynne P30 B 3HaueHune
«9: TpexnpoBoAHOe ynpaBneHne 3anyckomy.

Knonka K3 (H3) — saBnsieTcs noatsepxaatoLlent 3anyck KneMMown, KHomnka
K1 — nogTteepxpaatoLuen sanyck, nepekntoyatens K2 onpegenset HanpasneHve
BpaLleHus.

®DyHKUMO- HasBaHue JMana3oH HacTPOMKK 3aBog. Usm.
HanbHbIN KO PyHKUUU 3Hau.
P10.02 KaHan 0:MaHenb ynpaBneHus 0 [

ynpasneHus 1:Knemmbl ynpaenenus

nyckom/ 2:CeTteBoi npotokon Modbus

OCTaHOBOM 3:Peseps
4:Peseps
5:CeteBowi npoTokon Profinet
6:Peseps

0:MaHenb ynpaBneHus

3anyck, OCTaHOB M peBepC BbIMOMHATCA C MOMOLLbIO KHOMOK NaHenwu
ynpasreHus.

1:Knemmbl ynpaBneHus

3anyck, ocTtaHoB, peBepC M Ap. (YHKUMM BBIMOMHSIOTCH C MOMOLLBIO
LNGPOBbLIX KNEMM ynpaBreHus.

2:CeTteBow npotokon Modbus

3anyck, ocTtaHoB, peBepC M Ap. (YHKUMM BBIMOMHSIOTCH C MOMOLLBIO



ceTeBoro npotokona ModBUS RTU

3:PesepB

4:Pe3epB

5:CeTeBow npoTtokon Profinet

3anyck, ocTtaHoB, peBepC M Ap. (PYHKUMM BBIMOMHAIOTCA C MOMOLLBIO
ceTeBoro npotokona Profinet

6:Pe3eps
DyHKUMO- HasBaHue [rMana3oH HacCTPOWMKM 3aBoa. Uam.
HanbHbIN KOA yHKUUU 3Hau.
P10.03 Kanan 1 3aganusa | 0: Maxens ynpaeneHus 0 [ ]

YacToThbl 1: MHorocTyneHuaTbli pexum

3: CurHan 3agaHus Al1

5: Curnan 3aganus Al2

8: MNNA perynupoBaHue

12: CeteBow npotokon Modbus
15: Bepx/BHu3 - yBenuyenue n
YMeHbLLEHWE 4acTOTbl

17: CeteBoii npoTokon Profinet

YcTtaHoBWTe KaHan1 3ajaHus 4acToTbl.

0: MaHenb ynpaBneHus

OnopHasi YacToTa ycTaHaBnuBaetcs B napametpe P40.00.

B 3TOM pexvme MOXHO MOBbIWATb UMW MOHMXATb 4acTOTy C MOMOLLbIO
kHormok A u V¥ Bo Bpemsi pabotbl. HacTtpoiika ocTtaHeTcsi HeM3MeHHON npwu
BblkMtodeHUn [MY; npu OTKMIOYEHUM 3MEKTPOMNUTaHWA 3Ta HacTpoika He
CcoXpaHuTCs.

1: MHorocTyneH4aTbI peXxum

OnopHbIN curHan 3agaHus YacTtoTsbl Y nepekntovaercs no ctynexHsam 1 ~
16 ¢ 3agaHHbIM BpeMeHeM paboTbl kaxaon ctyneHn 1 ~ 16; cooTBeTcTBYIOLLEE
BpEMsI pa3roHa 1 3ameasieHns Bolibrnpaetcs 13 4 npearioxXeHHbIX BapuaHTOB.

Cm. P41.00-P41.15.

3: CurHan 3apaHus Al1

5: CurHan 3apaHus Al2

Mpu BbIGOpe OAHOrO M3 [aHHbIX 3HAYEHW OmnopHas 4acTtota Oyaet
yCTaHaBNMBaTbCs B 3aBUCMMOCTU OT 3HAYEHUS Ha COOTBETCTBYHOLLEM
aHanorosom Bxoge. [AnanasoH Al1, Al2 no Hanpsixxenuto 0 ~ 10 B Ha Bxoge, no
Toky 0 ~ 20 MA.

8: NNA perynupoBaHue

Mpu BbIGOpe pAaHHOrO 3HayeHusi BbinonHsietcs [MU[-perynupoBaHue
npouecca pabotbl MY.

12: CeteBoit npotokon Modbus

Mpu BbIGOpEe OOHOrO M3 OaHHbIX 3HAYEHW OmnopHas 4acTtota Oyaet
ycTaHaBnMBaTbCs ceTeBbiM npoTokonom ModBUS RTU.

15: BBepx/BHU3 - yBenuyeHue U ymeHbLUEHUe 4acToTbl

17: CeteBoi npotokon Profinet



Mpy BbIGOpEe OAHOrO M3 AaHHBIX 3HAYEHWIn onopHas 4actota Oyaer
yCTaHaBNMBaTbCs ceTeBbIM NpoToKonoMm Profinet.

®DyHKUMO- HasBaHue [unana3oH HacTPoOWKu 3aBog. Uzm.
HanbHbIW KOA4 PyHKLUM 3Hau.
P10.04 Kanan 3agaHus 0: MaHenb ynpaenexus 0 [ ]
KpyTALLero 1: CvrHan 3aganus Al1
MOMEHTa 2: CurHan 3agaHus Al2

5: CeteBoii npotokon Modbus

B pexume ynpaBneHuss Mo MOMEHTY BpalleHusi 3agaHue MOoMeHTa
BpaLLEHNs MOXET NPOU3BOAUTLCS NOOLIM 13 HUXKENEPEUNCTIEHHbIX KaHamnoB:

0: MaHenb ynpaBneHUA — 3agjaHue KPyTSILLEro MOMEHTa MNpu MoMoLyu
naHenu ynpasneHus.

1: CurHan 3agaHus Al1 - KpyTAWKA MOMEHT onpeaensieTcs BenuyinHon Al1.

2: CurHan 3agaHus Al2 — KpyTALWMI MOMEHT onpeaensieTcs BenuynHom Al2.

5: CeteBon nportokon Modbus - 3agaHue kpyTAwWero MOMEHTa npu
nomoLum cetesoro npotokorna Modbus RTU.

B pexume 3agaHvsi MOMEHTa BpalleHUst Yepes3 BXO aHarioroBo BEMUYMHbI
HeoGXoAMMO BO BpeMsi HACTPOMKM pyHKLIMOHarbHBIX TapamMeTPOB OrnpeaensieMoro
aHanoroBoro Bxoda MPOWM3BECTU  TOYHYK) COBMECTMMOCTb,  Hanpumep,
yctaHaenmeasi P10.04 kak 1, P32.01 Heobxoaumo 3aaaTth kak 3, COOTBETCTBEHHO,
yctaHaenmeasi P10.04 kak 2, P32.07 Takke Heobxoammo 3aaath kKak 3.

®DyHKUMO- Ha3BaHue [Anana3oH HacTPOMKMN 3aBoa. Uzm.
HanbHbIA koA PyHKUMUU 3Hau.
P10.05 KomneHcaums 0: OTKNIUNUTL 0 [
MOMeHTa 1: Bknountb

B pexnmMme BEeKTOPHOro ynpaslieHUA 3aKpbITOro KOHTypa npou3BOAUTCA
HaCTpOIZKa KOMNeHcalunn nycKoBOro KpyTALllero MoOMeHTa.

DyHKUMO- HasBaHue [unana3oH HacTPOWKKu 3aBoa. Uam.
HanbHbIN KOO hyHKUUM 3Hau.
P10.06* Pexvm 0:OrpaHuyeHvie napameTpom 0 [ ]
orpaHuyeHnst
npeaensHon

4YacToTbl

*[aHHbI  MapameTp SBASETCA CepBUCHbIM. He pekomengyetcs ero
N3MEHATb, 3HaYEeHNe Mo YMOMYaHMUIO ABNSETCH ONTUMarbHbIM.

MpepenbHas BEpXHASA 1 HUXKHSAS YacToThl 3adatoTes - B napamertpax £70.00.
n P70.01.

®DyHKUMO- Ha3BaHue [Anana3oH HacTPOMKMN 3aBoa. Usm.
HanbHbINA koA pyHKUUU 3Hau.
P10.07 Kanan 2 3apganusa | 0: MaHenb ynpaenexus 0 []
4acToThbl 1: MHorocTyneHyaTbii pexum

3: Curvan 3apaHusa Al1



3: CurHan 3apgaHus Al1

5: CurHan 3agaHus Al2

8: M perynuposaxue

11: PesepB

12: CeteBow npotokon Modbus
15: Bepx/BHu3 - yBenuyenue n
YMEHbLUEHNEe YacToTbl

17: CeteBoii npoTokon Profinet

Onuncanue aHanornyHo napametpy P10.03, kaHan 1 3agaHusa 4acToTbl.

Mpynna P11. 3anyck

DyHKUMO- HasBaHue [nana3oH HaCTPOWKK 3aBoga. Uam.
HanbHbIN KOA OyHKUUM 3Hau.
P11.00 Pexwvm 3anycka 0: CTaHaapTHbIN 3anyck 0 ]

1: Banyck nocne yaepxanus
NOCTOSIHHBIM TOKOM
2: MNopxeat 3] «Ha nety»

[Ina pasnuyHbIx obnacTter NpUMeHeHS MOryT UCMONb30BaTbCSA PasnnyHbIe
MeToAbl 3anycka.

0: CTaHAapTHbIN 3anycK

3anyck HaumHaeTcs C HavanbHom 4actotbl P11.01 un yckopsietca fao
3aaHHOM YacTOTbl MO MCTEYEHUN BPEMEHU yAEpXKaHUA HayarnbHOW YacToThl
P11.02.

Puc.6.5 - Cxema cmaHOapmHo20 pexuma 3arycka

1: 3anyck nocne yaepXxaHUsi NOCTOSAHHLIM TOKOM

CHayana nopaetcs MOCTOSIHHBIA TOK AN BO30yXAeHWs 06MOTOK
NOCTOSIHHBIM TOKOM. BenuuvHa w Bpemsi reHepauuMu MOCTOSIHHOTO TokKa
ycTaHaenueatotcst ¢ nomouwbto P11.03 n P11.04. Mo uctedeHun 3agaHHOro
BPEMEHM 3anyck HauyMHaeTcs ¢ HavanbHow Yactotbl P11.01 u yckopsietca go
3afaHHOW YacToThl Nocne BpeMeHu yaepxanusa P11.02.



Puc.6.6 - Cxema 3arycka nocrie mopMOXeHus MOCMOSHHbIM MOKOM

2: NogxBat [ «Ha nety»

MY pacnosHaeT ckopoCTb BpaLLEHUs 3NEKTPOABUraTeNs U HENOCPEACTBEHHO
HaYMHaEeT 3anyck Ha OCHOBE PacrnO3HAHHOWM YacToThbl, @ TOK U HarpsikeHUe B
npoLiecce 3anycka nnaeHbIe.

Puc.6.7 - Cxema 3arnycka rpu «nodxeame» ckopocmu dsuzamersi



DyHKUMO- HaseaHue [OwnanasoH
HanbHbIA KoA cyHKUMN HaCTPOMNKMN
P11.01 CraprtoBas YacTtoTa npu 0,00~50,00

cTaHaapTHoOM 3anycke (')
P11.02 Yoep)xaHue ctapToBon 0,00~3600,00

4acToThl (CeK)

3aBog. Uam.
3Hau.

0,00 L

0,00 n

CraproBasi YacToTa npeactaBnseT cobor HavanbHyH YacToTy Npu 3anycke
MY, (fs Ha pucyHke 6.8); BpemMs yaepxaHus CTapTOBOW 4acToThl ts - 3TO BpeMms,
B TeyeHue kotoporo Y nopgaepxumBaeT paboTy Ha HavanbHOW 4YacToTe BO
BpeMs npotiecca 3anycka, Npy 3agaHumn 4acToTbl HUXKe CTapTOBOM YacTOTbl MpK

3anycke N4 He bGynert paboTaTh.

Puc.6.8 - Cxema yacmombi U 8peMeHU npu 3arycke

MY HaumHaeT paboTty co crtaptoBov 4YactoTel P11.01 u yckopsietcss B
COOTBETCTBUU C YCTaHOBIIEHHLIM BPEMEHEM YCKOPEHWS MO UCTEYEHUN BPEMEHN

yaepXaHusi Ha4anbHon YactoTbl P11.02.

npaBunbHOe BpemMA yaepxXaHua YacToTbl
ycnoBmnamMu nycka.

D

®DyHKUMO- HasBaHue Onana3oH
HanbHbIA koA hyHKUUN HaCTPOMNKMN
P11.03 [MOCTOsIHHBI TOK NpK 3anycke 0,0~120,0
(%)
P11.04 Bpems yaepxaHus 0,0~100,0

NOCTOSIHHLIM TOKOM Mput
3anycke (cek)

Ona 3anycka npwu TSHKENON Harpyske crnegyetr HacTpouTb

B COOTBETCTBUN C

3asoga. Usm.
3Hau.

30,0 n

5,0 [



3Hauenus P11.03 n P11.04 gencrtButenbHbl TONbKO B TOM Cryvae, ecnv B
Ka4yecTBe pexuma 3anycka BblOpaH «3anyck nocne yaepKaHusi MOCTOSAHHbIM
Tokom» (P11.00 = 1), kak nokasaHo Ha puUCyHke 6.9.

HacTtpolika nyckoBoro Toka npu yAep»XaHuu noctosiHHbiM TokoMm (P11.03)
onpegenseTca B NpoLeHTax oT HOMUHarnbHoro Toka MY. Ecnn 3agaHHbIn TOK
npu yaepxXaHnm nocTosiHHbIM TokoM npesbiwaeT 120 % oT HOMUHANBLHOTO ToKa
ABuratens, To MOCTOSIHHBIN TOK Mpy 3anycke paBeH 120 % HOMWHaNbHOro Toka
asuratens. MNpu tsxkenon Harpyske: 0,0 - 120,0 %; npw nerkow Harpy3ke: 0,0
- 90,0 %.

Bpems ygepxaHusi MOCTOSiHHbIM TOKOM npwm 3anycke (P11.04) - ato Bpems
aencreusa yaepxanuns. Ecnn P11.04 = 0, npouecc yaepXaHns MOCTOSHHbIM
TOKOM MpK 3arycKe OTCyTCTBYeT.

Puc.6.9 - Cxema yacmomal U 8peMeHU rpu 3arycke

®DyHKUMO- HasBaHue [rana3oH HacCTPOWKM 3aBoga. U3m.
HanbHbIW KOA pyHKUMUN 3Hau.
P11.05 Bpems 0,0~10,0 2,0 [ ]
BO30YXaeHuWs
(cek)

Bpewms BOSﬁy)KJJ,eHVIﬂ - 3TO Bpewmd, Heobxogumoe Ans yCTaHOBIEHUA
MarHMTHOro NOTOKa nepen 3anyckoMm anekrtpoasuraTena ¢ uenbio JOCTUXKEHUA
6bICTpOl7I peakunn asuratena npu 3anycke. Mpwu NOoCTynneHnn KomMaHObl
3anycka Ha4yHeTCa npeaBaputenbHoe Boa6y>K,qume 06MOTOK B COOTBETCTBUM
CO BpeMeHeM, 3afaHHbIM 3TUM (byHKLlVIOHaJ'IbeIM KOAOM; YCTaHOBWUTCA



MarHWTHbI MOTOK, a 3aTeM nepenger B pexvMMm HopmanbHon pabotbl C
yckopeHueM. Ecnv ans atoro dpyHKUMOHaNbHOro KoAa YCTaHOBMEHO 3HaYeHve
0, To npouecc npeaBapuTENbLHOrO BO30OYXXAEHNS OTCYTCTBYET.

— aﬂeKTpO,D,BVIFaTeJ'Ib MOXeT BpallaTbCca BO BpemMa
— npeaBapuTenbHOro BOSﬁy)KD,eHI/IFl, nonb3oBarenam cnepyet
— NPUMEHATb SJ'IeKTpOMeXaHVNeCKI/IIZ TOPMO3.

Puc.6.10 - Cxemamuyeckoe usobpaxeHue rpedsapumenbHo20 8036yX0eHuUs:

®DyHKUMO- HasBaHue [nana3oH HaCTPOWMKM 3aBoga. U3m.
HanbHbIA KOoA byHKUMMN 3Hau.
P11.06 Bpems 0,00~100,00 0,0 []
yaepxaHusa
HyneBow

CKOPOCTM Mpu
3anycke (cek)

P11.07 Bpems 0,00~100,00 0,20 n
yaepxaHus
TOopMO3a npu
oCTaHoBe (Cek)

Bpewms yaepxXxaHua TopmMo3a npu oCTaHOBE — 3TO BpemsA Cpa6aTbIBaHMﬂ
BHELWHero TopMO3a C MOMEHTa nony4vYeHua KomMaHOdbl Ha TOopMOoXeHue
00 NOMHOro BKIKOYEHUA; U BpeMeHU C MOMEHTa BKIMH4YeHua OO0 BpeMeHU
yaepxaHuna HyJ'IeBOVI CKOpPOCTU npun 3anycke.



®DyHKUMO- HasBaHue [unana3oH HacTPOWKMN 3aBoga. U3m.

HanbHbIA Koa hyHKUMMN 3Hau.
P11.08 Bpewms 0~65000 1 [ ]
3aepXKun
noaxeara 9
(mc)

3T0 BpemMAa Uucnonb3yetca OnA oXuaaHuda pasmMardHuymBaHuA obmoToK
anekTpogasuratens. Ecnun neperpyska no ToKy BO3HUKaeT cpasdy nocrie Ha4ana
OTCnexnsaHuda, TO 3TO 3Ha4YeHNe crnenyeTt yBenudinTb.

®DyHKUMO- Ha3BaHue [nana3oH HacTPOWMKK 3aBoga. Usm.
HanbHbIA koA pyHKUMUU 3Hau.
P11.10 Kp nogxsara 3 | 0,0~100,0 0,20 []
P11.11 Ki noaxsata 3 | 0,0~100,0 0,50 [
P11.12 Kd nogxsara 3] | 0,0~100,0 0,0 []

[laHHble NnapameTpbl yCTaHaBNMBAKOTCA B PEXUME YNPaBeHUs C 3aMKHYTbIM
KOHTYPOM.

Yem Bblile 3HA4YeHWE MPOMopLMOHanbHOro ycuneHus Kp1, tem Gonblue
06beM perynmpoBkM U TeM BbICTpee OTKMMWK, HO CIMLLKOM G0MbLUOe 3HaYeHne
MOXET BbI3BaTb konebaHus B cucteme, YeMm Huxke 3HaveHvne Kp1, tem Gonee
yCTONYMBA cUCTEMA U MeANIEHHEE OTKINK.

Yem Bbille 3HayeHWe BpeMeHun uHTerpupoBanusi Kil, TeM meaneHHee
OTKMUK, 1 6onee cTabUnbHbIN BbIXOQHOW CUTHAI, Xy>e CMOCOBHOCTb KOHTPOrS
dnyKTyaumin MHTEHCMBHOCTU cuUrHana obpaTHOW CBsI3W, YeM HWXKe 3HayeHue
Ki1, Tem ObicTpee OTKNWMK, W cunbHee NyKTyauun BbIXOAHOTO CUrHana,
CINULLKOM HU3KOE 3HAYeHMe MOXET Bbi3BaTb KonebaHus.

YcTaHoBUTL MNpegen ycunenuns avddepeHumaTopa MOXHO Npu MOMOLLM
BpemMeHn auddepeHumpoBaHus Kd1, Takum obpasom, 4Tobbl oGecneuunTtb
HEOOXOAMMbIA ypOBEHb AMdEpPEeHUManbHOM COCTaBMAIOWEA Ha HU3KOW
1 BbICOKOM YacToTe. Yem Gonblue BpeMs anddepeHUnpoBaHns, TeM Bbllle
OmanasoH peryrnmpoBKu.

®DyHKUMO- Ha3BaHnue [unana3oH HacTPOMKK 3aBog. Usm.
HanbHbIA koA, pyHKUMUU 3Hau.
P11.13 3apepxka 0~65000 100 [
OTKMOYeHNs

noaxeara 3]
(mc)



ObGecneunBaeT NnaBHbIN BbIXOA4 M3 Mpouecca OTCMeXuWBaHWA CKOPOCTWU.
YBenuyeHve 4aHHOro BPEMEHM yryyllaeT XapakTepUCTUKN BbIXoAa.

®DyHKUMO- HasBaHue J[nana3oH HaCTPOMKK 3aBoga. Uzm.
HanbHbIN KOO pyHKUMN 3Hau.
P11.14 MakcumaneHbin | 0,0~200,0 100,0 [ ]
TOK npu

nogxsate 3[
(%)

[MpoueHT OT HOMMHanNbLHOrO TOKa anekTpoasuratens. MakcumanbHbIv
TOK BO BpeMmsi OTCNeXWBaHWUs [OMMKEH OblTb HMXe HOMUHaANbHOrO Toka
npeobpasoBaTens YacToTbl, eCnn AN anekTpoasuratens GonbLlero pasmepa
ucnonb3yeTcst HebonbLow MY. Ecnu Bo Bpemsi oTcnexusaHusa Habniogaetcs
neperpyska rno ToKy, TO 3TO 3Ha4YeHue criegyet YMEHbLUUTD.

®DyHKUMO- Ha3BaHue [nana3oH HacTpomnku 3aBoga. Usm.
HanbHbIA koA pyHKUUU 3Hau.
P11.15 Koadbdpuument | 0,0~100,0 10,0 ]
n3MeHeHuns

YacToTbl Npu
nogxsate 3[
(%)
Ecnn Bo Bpemsi oTcnexvBaHusi Habnogaetcs nepeHanpshkeHue, To
3Ha4veHune cnegyeTt YMeHbLUUTb.

DyHKUMO- HassaHue [unana3oH HacTPOWKM 3aBop. Uam.
HanbHbIA KoA pyHKUMUU 3Hau.
P11.17 HavanbHas 0,00~360,00 50,00 n

yacroTta npu
noaxsate 3[
(%)

O6bIYHO HacTpauBalOT Kak MakcuMarnbHyl pabodylo 4acToTy nepen
HayanoM OTCrnexuBaHusa. Ecnu CHmXeHue CKOpOCTM MpU  MHEPLIMOHHOW
OCTaHOBKE CUCTEMbI NPOUCXOANT CPaBHUTENBHO ObICTPO, HEOOXOAUMO CHU3UTL
[aHHOe 3HauveHue.

®DyHKLUMO- HasBaHue [nana3oH HacTpomnku 3aBoga. U3m.
HanbHbIA KOA pyHKUMUU 3Hau.
P11.19 [NoCTOsHHBIN 0,0~100,0 20,0 n
TOK Mpwn

peBepce (%)

B nogbeMHbIX NPUMMEHEHUSIX MPUHATO  yMpaBreHWe  OTKIYeHUeM
anekTpoaBuraTtens. YcnoBue OTkMoveHus ByaeT BbIMOMHEHO TOMbKO B TOM
crnyyae, ecnv MycKOBOW TOK arnekTpoAaBwraTtenst npu obpaTHOM BpaLlleHuu
NPEeBbICUT TOK, yKasaHHbIM Ana P11.19.



Ipynna P12: OctaHoB

®DyHKUMO- HasBaHue [nana3oH HacTpomnku 3aBoga. U3m.
HanbHbIA KoA pyHKUMUU 3Hau.
P12.00 Pexum 0: Mo nHepumn 0 n
ocTaHoBa 1: 3ameaneHve

2: 3ameanexue +
TOPMOXEHUE MOCTOSIHHLIM
TOKOM

3: 3ameanexue + octaHoB No
MHepLumu

4: (Pe3eps)

[na pasnuuHbix obnactei NPUMEHEHUS! MOTYT NMPUMEHSATBCSA pasnuyHbIe
pEeX1Mbl OCTaHOBa.

0: [llocne nonyyeHuns komangbl «CTOlM» MY npekpawaer nogadvy
HanpshkeHWs Ha anekTpoaBuratens. B aTom cnyyae octaHoOB anekTpogsuratens
NPOV3BOAMTCS MO MHEPLIUN.

1: MY 3amennsieTcs vnpekpalyaet paboTy B COOTBETCTBUM C yCTAHOBIIEHHBIM
BpEMEHEM 3aMeAIEHUSI.

2: MY 3amennsieTcs U OCTaHaBNMBAETCSA B COOTBETCTBUMN C YCTaHOBMEHHbIM
PEXMMOM TOPMOXEHUSI MOCTOSHHbIM TokoM. Ecnu 4yacTtota Oyger Hwke
HavanbHOW YacToTbl TOPMOXEHWUSI MOCTOSIHHBIM Tokom P12.03, To 6yger
nogaeaTbCA NOCTOSHHbIA TOK Npu TopmoxeHun P12.04, a Bpemsa TOPMOXEHUS
NOCTOSIHHBIM TOKOM ByAeT onpegensiTeca Nnapametpom P12.05.

3: 3ameaneHne [0 HWXKHEW npedenibHOW YacToTbl C MNOCMEAyHLWUM
OCTaHOBOM MO MHEPLIMU.

DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBoga. Uam.
HanbHbIW KOA4 PyHKLUM 3Hau.
P12.01 YacroTta 0,00~100,0 0,00 []
yAaepxXaHusa npu
ocrtaHose (')
P12.02 Bpemsi 0,0~1000,0 0,00 []
yaepxaHus

YacToTbl Npu
OoCTaHoBe (Ccek)

MY 3amennsietcsa co ctaHgapTHOM paboyei CKOPOCTH 40 YacTOTbl OCTaHOBA
P12.01, a 3atem - 0O Hynsi B COOTBETCTBUW C YCTAHOBMEHHbIM BPEMEHeM
3aMeqsieHVs Mo WUCTEYEHUW BPEMEHW YAEepPXaHWsi 4YacToTbl NpU OCTaHoBEe
P12.02, yto 6yaet adhheKkTMBHO AN1si NABHOIO OCTaHOBA.



Puc.6.11 - Cxemamuyeckoe uzobpaxeHue 0nsi yacmomsl yoepxaHusi Mpu ocmaHose

®DyHKUMO- HasBaHue JMana3oH HacTPOMKK 3aBog. Usm.
HanbHbINA koA PyHKUUU 3Hau.

P12.03 Yacrota npu 0,00~10,00 2,50 [
TOPMOXEHWUM
MOCTOSIHHBIM
Tokom (')

P12.04 BenuunHa 0,00~100,00 50,00 n
NOCTOSIHHOTO
TOKa npu
TOPMOXEHUU
(%)

P12.05 Bpems 0,0~10,0 0,5 n
TOPMOXeHUs!
NOCTOSIHHBIM
TOKOM (CeK)

Mapametpbl P12.03 - P12.05 6yayT AeWcTBUTENMbHbI TOMbKO B TOM
cnyyae, ecnv Ans pexuma ocTaHoBa BbiOpaHO «3amepneHne + TOpMOXeHne
NOCTOSAHHBIM TokoM (P12.00=2)».

Ecnm P12.00=2, to napametp P12.03 moxeT ObiTb YyCTaHOBMEH Kak
HavanbHas 4acToTa TOPMOXEHUS A5 BbICTPOro TOPMOXKEHUS.

P12.04 wvcnonb3yeTca ANSA HACTPOWKM BENWYMHbI TOKa TOPMOXEHUS
NMOCTOSIHHBIM TOKOM, W 3TO 3HayeHwWe npeacTaenser cobov NpouUeHT mno
OTHOLUEHWMIO K HOMMHanbHoMy Toky 4. 3HauveHne npu usmMeHsoLencs
MomeHTHou Harpyske: 0,0 - 90,0%.

P12.05 wncnonb3yetca Ans yCTaHOBKA BpPEMEHW AEWCTBUS TOPMOXEHUS
NOCTOSAHHbBIM TOKOM.



Puc.6.12 - Cxemamuyeckoe usobpaxeHue 0715 ocmaHoea rpu MopMOXeHUU MOCMOSIHHBIM MOKOM
Mpynna P13. Topmo3sHon moaynb

®DyHKUMO- HasBaHue Jnana3oH HacTPOWMKK 3aBoa. Uzm.
HanbHbIN KO OyHKUMM 3Hau.

P13.00 AkTuBauus 0: PyHKUMA HeaKTMBHA 1 [
TOPMO3HOro 1: ®yHKUMA aKTUBHA
mogaynst

P13.01 HanpsixeHue 340~1160 660 n
BKIOYEHMS
TOPMO3HOTO
mogaynst

P13.00 akTuBMpyeT TOPMO3HON MOAYTb.

0: PyHKUMA HEaKTUBHa

1: yHKUMS aKTMBHA

Mpu uWHepuuoHHOW Harpyske, ecnu TpebyeTcsi ObICTpOEe TOPMOXEHME,
MOXHO BblbpaTh NOAXOASALLMUA TOPMO3HOM MOAYSb U TOPMO3HOWM pe3ncTop, a
TaKkKe HaCTPOWTb NapameTpbl TOPMOXKEHNS AN ObICTPOro OCTaHOBA.

Perynupyst P13.01, MoxHO BbiOpaTb pabodee HanpsikeHue TOPMO3HOro
Moayns, BblbpaB noaxoasilee paboyee HanpsxeHue, MOXHO peanv3oBaTtb
ObICTPOE AMHaMNYECKoe TOPMOXEHNE N OCTaHOB.



BaxkHO: MCMonb3ys BCTPOEHHbIN TopMo3How moadynb, P13.00 yctaHoBuTe B

3HayeHune 1.

HanpsikeHue BKMOYEHNS TOPMO3HOTO MOAYIA MOXHO BbiOpaTh C MOMOLLbIO
perynupoBku napamerpa P13.01. CooTBeTCTByOLLEE HAMPsSDKEHWE AENCTBUSA
MOXET MCNOoMb30BaThCA AN peanusauun 66ICTPOro TOPMOXEHNS.

®DyHKUMO-
HanbHbIA KOA

P14.00

P14.01

P14.02

P14.03

P14.04

P14.05

P14.06

HasBaHue
pyHKUMU

Tun
XapaKTepPUCTUKN
U/f

Touka 0
XapaKTepucTUKu
U/f no
HanpspkeHnio (B)

Toyka O
XapaKTepUCTUKN
U/f no yactote
(Tu)

Touka 1
XapaKTepucTuKu
U/f no
HanpsikeHuto (B)

Touka 1
XapaKTepUCTUKN
U/f no vactote
(Tu)

Touka 2
XapaKTepucTuku
U/f no
HanpsikeHuto (B)

Toyka 2
XapaKTepUCTUKN
U/f no vactote
(Tu)

[nana3oH HacTPOWKU

0: (U/ff)

1: (UMHM.2

2: (UfyM.5

3: (UMf)r2

4: MNonb3oBaTenbckas
5: Peseps

1~460

0,01~300,00

1~460

0,01~300,00

1~460

0,01~300,00

F'pynna P14. CkansipHbii meTop ynpasnenus 31 (U/f)

3aBoga. U3m.
3Hau.

0 [
76 []
10,00 ]
152 ]
20,00 ]
228 ]
30,00 ]



P14.07 Touyka 3 1~460 304 [
XapaKkTepucTukm
U/f no
HanpshxeHuto (B)

P14.08 Touka 3 0,01~300,00 40,00 n
XapaKkTepucTukn
U/f no vactote
(")

P14.09 Touka 4 1~460 380 n
XapakTepucTukm
U/f no
HanpshxeHuio (B)

P14.10 Touka 4 0,00~300,00 50,00 n
XapaKTepucTuku
U/f no vactote
(Tw)

a) Kpueas HanpsixeHue-4acmoma b) MHoz2oceameHmHas Kpueas HanpsxxeHue-yacmoma

Puc. 6.13 - Cxemamuyeckoe uzobpaxeHue kpusoli U/f

P14.00 = 0: npMMEHUMO K Cryyat Harpy3ku C MOCTOSIHHbIM KPYTALLMM
MOMEHTOM; CYLUEeCTBYeT IMHelHas 3aBUCUMOCTb MeXAy HanpspkeHnem wu
4acTOTON C KOIPULMEHTOM, paBHbIM 1.

P14.00 = 4: onpenensiemasl nonb3oBaTeNieM KpuBasi, KOTopasi NoAXOouT
ONnsi CerMEHTMPOBAHHON Harpy3ku C MOCTOSIHHBIM KPYTALUMM MOMEHTOM. CM.
PWCYHOK BhbILLE.

Ha PucyHke 6.13, b): FO<F1<F2<F3<fb

fb - ocHoBHasi paboyas yactota P40.01

V0<V1=sV2<V3<Vmax

VO, V1, V2 u V3 o3HayalT GakTnyeckoe BbIXOOQHOE HanpshkeHne
OTHOCUTENBHO MaKCMMarnbHOTO BbIXOAHOMO HAaMpPSPKEHUS U HOMUHanNbHON
yactoTbl (V1= (Vmax/fb)* Ana F1, Vmax=380 B, fb=50 Iy).

P14.00 = 1 — 3: noAxoguT ANSA Harpysok C MepPeMEHHbIM KpyTALMM
MOMEHTOM, TaKkMx Kak BeHTMnsatop u Hacoc. Cm. PucyHok 6.13a. KpuBble



1,2; 1,5 n 2 coorBeTcTBEHHO. KpuBble MOXHO BbIOMpPaTb B COOTBETCTBUU C
TEXHOIMOMMYECKUMU YCIIOBUSIMMU.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBoa. U3m.
HanbHbIN KO byHKLUM 3Hau.

P14.11 HacTpoiika 0: Hactpoitka 0 ]

MCTOYHMKa NUTaHWA | napameTpamu
1-5: peseps

P14.12 HanpspkeHue 380 0~690 ]
MNCTOYHMKA
nutaHusa(B)

P14.13 YacTorta nctoynmka | 50,0 0,0~3000,0 | =
nutanua(ly)

P14.14 Tun 0: NcTouHumk 0~3 ]

ansTepHaTUBHOIO HanpskeHus

NCTOYHMKa NuTaHusa | 1: ICTOYHMK Toka
2: Mposepka
noXxapHoro Hacoca
3:Mposepka
BEHTMNSATOpa

P14.11-P14.14 npvMeHMMbl ANA HACTPOMKU WUCTOYHMKA HanpsbkeHus
pa3feneHnst HanpsXkKeHs-4acToThl.

[ns atoro B napametpe P10.00 gomkHO GbITb YyCTAHOBMEHO 3HavyeHue «6:
anbTePHaTUBHbIN UCTOYHUK NUTaHMAY, a P14.14 - Ha 0, MOXXHO AOCTUYb pexmuma
pasgeneHnsa HanpsbkeHusi-4actotbl. B aTto Bpemsa TpexdasHbii Bbixog M4
nogknoyaeTcs kK TpexgasHoMy LC 1 MOXeT ncnonb3oBaTbCsi Kak TpexdpasHhbiii
MUCTOYHUK nuTaHusa. P14.12 yctaHaBnuBaeT BbIXOAHOE HanpskeHue, a
P14.13 - BbIXOAHYIO 4acToTYy.

P14.14 yctaHaBnvBaeTcst Ha 1 ANs pexvma UCTOYHKKA ToKa. ITO - Pexum
yrnpaBneHus nocTosHHbIM TokoM. [pu yctaHoBke Toka B P20.02, napametp
P14.13 MOXeT yCTaHOBUTb YaCTOTY, KOTOPast MOXET NPUMEHATLCS B CLIeHapUsAX
3MEeKTPONUTaHWs, BKINOYast UHOYKTUBHYIO UMW PE3UCTUBHYIO Harpysky.

YctaHoBka P14.14 B 3HavyeHue 2 npegHa3HayeHa Ans noXapHoro Hacoca.
OTOT peXxMm NpMMeEHSETCA B OCHOBHOM A1l MPOBEPKM NoxapHoro Hacoca. Kak
npaBumo, UCMoMb3yeTCsl aCUHXPOHHBIN anekTpoasuratens. Bo Bpems kaxgon
npoBepku faviTe ABuratento nopaboTtatb 6€3 Harpy3ku B TE4EHNE HEKOTOPOro
BpeMeHu, 4Tobbl ybeamTbCcs B ero HopmanbHou paboTe.

Hactponka P14.14 Ha 3 npegHasHaveHa Ans NpoBepku BeHTunsTopa. Kak
npaBuro, NCNomnb3yeTcs CUHXPOHHbLIN ABuUraTens. Bo Bpems kaxaon nposepku
Aante asuratento nopabortate 6e3 Harpyskv B TeHEHUE HEKOTOPOrO BPEMEHW,
4yT0bbI YOEeaMTLCS B €ro HopManbHow paboTe.



F'pynna P15. SVC (6e3 paTtumka)

®DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBoga. U3m.
HanbHbIW KOA pyHKUMUN 3Hau.
P15.00 Pexum 0: 6e3 oLeHku 0 n
onpenenexHns 1: HamarHu4mBaHue
MarHuTHoro NOCTOAHHBLIM TOKOM MpK
nons 3anycke

2: reHepaumsa UMnynbCHOro
Hanpsh>keHua npu sanycke

0: Be3s oueHkn

1: HamarHM4uMBaHWe NOCTOSIHHbIM TOKOM npu 3anycke: [locTeneHHoe
HapacTaHue NOCTOSIHHOMO ToKa Arsi MPOBeAEHUS! OLEHKMN MCXOLHOIO MarHUTHOIO
nons

2: leHepauMsi UMNYNbLCHOFO HanpsbkeHUs npu 3anycke: [lopatoTcs
MMMYNbChl HAMPSKEHWS AN NPOBEAEHNS OLIEHKN UCXOOHOTO MarHUTHOTO Monsi.

®DyHKUMO- HasBaHue [Anana3oH HacTPOWKMN 3aBoa. Uzm.
HanbHbIN KO hyHKUMM 3Hau.
P15.01 Bennunna 0~150 50 ]
NOCTOAHHOIO
ToKa (%)

Hapsiy ¢ HoMUHaNbHLIM TOKOM 3reKTpoaBuMraTens, obpaTtuTe BHUMaHWE Ha
HacCTpoViKy 3Toro NapameTpa.

®DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBoga. U3m.
HanbHbIW KOA hyHKUMMN 3Hau.
P15.02 Amnnutyga 0~100 50 n
vMnynsca

HanpskeHus (%)

OT1oT napameTtp ucnonbayetcsd, ecnn P15.00=2 B pexume BEKTOPHOrO
ynpaBrneHnsi pa3oMKHyTbIM KOHTYpoM COMNM.

®DyHKUMO- HasBaHue [unana3oH HacTPoWKu 3aBoa. Uzm.
HanbHbIN KOO pyHKUMN 3Hau.
P15.03 KomneHcauus 0: bes komneHcauumn 0 [ ]
yrma umnyneca | 1: KomneHcauus 180
HanpsikeHust rpagycos

Mpn P15.00 = 2 B pexxvMe BEKTOPHOTO yrpaBneHns pasoMKHYTbIM KOHTYPOM
C 3a[4elCTBOBAHHbIM MOCTOSIHHbIM MarHUTOM HeobXOAMMO UCMonb30BaTh
dYHKUMIO KOMMEHcauuMn yrna wmMnynbca npu paboTe C  HEeCKONMbKUMM
cneuunanbHbIMU ABUraTeNSaMU.



DyHKUMO- HasBaHue [unana3oH HacTPOWKMN 3aBoga. U3m.

HanbHbIA Koa hyHKUMMN 3Hau.
P15.06* Pexum 0~10 1 [ ]
ynpasneHusa
Tokom C[1

*NaHHbIn  MapameTp SBMNSETCH CepBUCHbIM. He pekomeHayetcs ero
N3MEHATb, 3HaYEHNE MO YMOMYaHMWIO ABNSETCH ONTUMarbHbIM.

®DyHKUMO- HasBaHue [unana3oH HacTPoWKu 3aBoa. Uzm.
HanbHbIN KOO pyHKUUN 3Hau.
P15.07* YacroTa 0~1000 10 []
npomnyckaHus
MTPA ('y)

*[aHHbIn  NapameTp SBNSETCA CepBUCHbIM. He pekomeHayeTcs ero
N3MEHSTb, 3HAYEHNE NO YMOYaHMWIO SBMSETCA ONTUMAIbHbIM.

®DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBog. Uzm.
HanbHbIN KOO pyHKUUN 3Hau.
P15.08 MuHumaneHeid | 0~100 5 ]
Tok MTPA (%)

MuHuManbHbIR ynpasnsowmn Tok MTPA.

®DyHKUMO- HasBaHue [unana3oH HacTPOWKMu 3aBoa. Uzm.
HanbHbIN KO OyHKUMM 3Hau.
P15.09 KomneHcauus 0~200 40 ]
HW3KON

ckopoctn C[1

[Monb3oBaTtenbCckuin NapameTp, UCMOMNb3yeMblii ANs KOMNEeHcauun HU3KOW
ckopoctu Cl.

®DyHKUMO- HasBaHue [rana3oH HaCTPOMKK 3aBoga. U3m.
HanbHbLIA KOA hyHKUMMN 3Hau.
P15.10* Ka 0~1000 15 []
P15.11* Kb 0~1000 20 ]
P15.12* Kr1 0~1000 5 [ ]
P15.13* Kr2 0~2000 200 ]
P15.14* Kr3 0~2000 20 ]
P15.15* Kr4 0~2000 40 [ ]

P15.16* Kr5 0~2000 100 L]



*P15.10~P15.16 - napameTpbl, CBA3aHHble C OTCIIEXUBAHWEM CKOPOCTU
(JaHHble napamMeTpbl ABMSATCA CEPBUCHBIMU. He pekoMeHayeTCs X U3MEHSATb,
3Ha4YeHUe No YMONYaHMIO SABMSIETCA ONTUMAIbHbIM).

Fpynna P16. Ocna6bneHne MarHMTHOro NoToka

DyHKUMO- HasBaHue [ana3oH HaCTPOMKU 3aBoga. Uam.
HanbHbIW KOA4 OyHKUMM 3Hau.
P16.01 Hanpspkenvne 0~200 95 []
ocnabnexus
MarHUTHOro
notoka (%)

MpenycTaHOBNEHHOE HAMPsKEHWE KOHTypa  YMpaBrieHUs MarHWTHbIM
MOTOKOM.

®DyHKLMO- HasBaHue [nana3oH HaCTPOMKU 3aBoa. Usm.
HanbHbIN KoL hyHKUMM 3Hau.

P16.02 YacToTa 0,0~100,0 10,0 ]
nponyckaHusi
ocnabneHus
MarHuTHoro
notoka (I'u)

Ecnn npun ocnabneHnn MarHUTHOrO MoToka KorebaHwsi ToKa CrULLKOM
BENuKN, T0 BO3MOXHO YMEHbLLNTb YaCTOTy NponyCcKaHu4A, 4YTOObI afjanTnpoBaTtb
M4y« CUHXPOHHbLIM U aCUHXPOHHbIM ABUraTendam.

DyHKUMO- HasBaHue [rana3oH HaCTPOMKHU 3aBoga. Uam.
HanbHbIW KOA OyHKUMM 3Hau.
P16.03 YacroTa 0,0~100,0 1,0 []
nponyckaHus
MarHUTHOro
KoHTypa (')

Ecnn B coctosiHum ocnabneHusi MarHUMTHOrO NOTOKa kornebaHusa Toka
CITALLKOM BEJTMKK, TO BO3MOXHO YMEHbLLUNTb YaCTOTy NponyCKaHUA MarHMTHOro
KOHTYpa; NPUMEHUNMO TOJTbKO K aCUHXPOHHOMY ABUraTternto.

Mpynna P17. GVC (6e3 paTtuymka)

dTtanbl HacTpoliku GVC:

MepBbii aTan: [lpu nepBoM wucnonb3oBaHWM cbpockTe napameTpbl
npeobpasosaTtens YactoTbl. [lo ymonyanuio ycraHosneH GVC (P10.00 = 0),
3aTeM BBeaWTE NapaMeTpbl C 3aBOACKOW Tabnuuku asuratens g epyrny P20.

Btopon artan: [lpy 3anycke C TSXenNowW HarpyskoW nposeauTe
naeHTUurkaumio Ana 3agaHnsa 3Ha4eHnsl ConpOTMBIEHUst OBMOTOK cTaTopa; B
MHOM crly4yae ycTaHOBMTE COMPOTUBNEHNE 0OMOTOK cTaTtopa Ha Horb.



Tpetun atan: [Ans pocTwkeHus nydwero adpdekta ynpasneHnss MOXHO
NPOBECTU MOMHY CTaTUYECKYI0 MAEHTUMKaLMIO dreKTpoagBuratens, nocne
Yero MOXHO MOMyYMTb OTHOCUTENbHO TOYHbIE 3HAYEHUS COMPOTUBIIEHUS
cratopa P21.01 n koacbdmumeHTa nogaeneHns subpauumn P17.05.

O6wme coBeTbl No HacTponke GVC:

Ecnu nyckosoli mok oka3bieaem 601bwoe erusiHue.

1. lNpoeepbTe, TO4HO nM 3agaHo conpoTueneHve crtatopa P21.01.
BbinonHute naeHTUdmMKaLmnio conpoTMBneHns obmMoTok ctaTopa.

2. OTperynupyiTe NOCTOSHHbIV TOK NpW 3anycke 1 caenanTe ero 6rnmsknm K
¢aKTU4EeCKOMY TOKY XOINOCTOro XoAa.

3. YBennybte koapdumumneHT nogaenexnns subpaunm P17.05; kaxabin pas
yBenuymeawnTe Ha 0,5; 3Ha4eHne no ymonyaxuto - 2,00.

4. Yeenuybte KO3PMULUMEHT KOMMEHCAUUW HanpsXKeHWA Ha HU3KOM
ckopoctn P17.03 (amana3oH 3HaveHun 1 % - 5 %).

5. AktuBMpyWTe (PYHKUMIO BbIXOAA MOCTOAHHOTO TOKa  (BHELUHSA
CMHXPOHM3auWs); YCTAHOBUTE [AMana3oH KOMMEHCauuuW HamnpskeHus oT
MakcumarnbHon yactoTel P17.04.

lNepeapyska Mo MoKy unu Hanps»KeHUIo npuU 8HE3aMHOM CHUXEeHUU Hagpy3Ku:

1. YMeHbLnTe KoadhduULumeHT nogaenenms subpaumm P17.05.

[Buratens TepseT ynpaBneHMe W yXydwWawTcs — AMHamuyeckue
XapaKTepPUCTUKN NPV BHE3ANHOM YBENMYEHNWN Harpy3sKu:

1. B cuTyaumm HU3KOM CKOPOCTM MOXHO YBENUYUTb KO3PULMEHT
KOMMeHcaLunn HanpsbkeHUst Ha Hu3kom ckopocTu P17.03.

2. YMeHbLlnTe KoadduumneHT nogasnexHuns smbpaummn P17.05.

®DyHKUMO- HasBaHue [unana3oH HacTPOWKKU 3aBoga. Uzm.
HanbHbIN KOO pyHKUUN 3Hau.
P17.00 [NocTosHHbBIN 0,1~200,00 30,00 [ ]

Tok GVC (%)

BenunumHa nocTostHHOro Toka npu 3anycke, yCtaHaBnMBaeTCAa B NpoLeHTax
OT HOMUHaNbHOINO TOKa JaneKkTpoaBsuraTens. ﬂapameTp ncnonb3yetca npu
3anycke B Ka4yeCTBe MyCKOBOro MOMeHTa. Ecnueo BpeMsa 3anycka npucyTCcTByroT
KonebaHusi Toka, TO MOXHO YBENMNYNUTb BENTMYNHY NOCTOAHHOIO TOKa.

®DyHKUMO- Ha3BaHnue [nana3oH HacTPOWMKK 3aBoa. Usm.
HanbHbIA KoA pyHKUUU 3Hau.
P17.01 Bpewms 0,00~655,35 1,00 ]
[OCTUXEeHNA
NOCTOAHHOIO

Toka GVC (cek)

Bpemsa poctuxeHuss noctosHHoro Toka GVC wu  yBenuuMBaroLmmncs
MOCTOSHHBIA TOK NpW 3anycke npeacTaBnsAT cobon yeenuyeHue Toka ot 0
[0 COOTBETCTBYIOLLENO 3aaHHOro BpeMeHu. EguHnua namepenus - cekyHapl,



a 3HayeHve Mo ymon4yaHuio coctaenset 1,0 c. 3ToT napameTp AOMKeH ObITb
MeHbLue BpemeHn Bo30yxaeHusa (P11.05), 4yTobbl obecneuntb OOCTUXEHME
3aaHHOro 3Ha4YeHUsi MOCTOAHHOTO TOKa UK ToKa BO3BYXAeHMs.

DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBoga. U3m.
HanbHbIW KOA4 yHKUMM 3Hau.
P17.02 MepeknioyatoLas 0~100 5 n
vacrtorta

CUHXpOHM3aumm (%)

3HayeHve 0 ykasblBaeT Ha OTCyTCTBME (DYHKLMWN BHELLHEW CUHXPOHU3aLMU.
Ecnn yctaHOBneHO 3HayeHue, OTMUYHOE OT HyNs, TO PYHKUMSA BHELUHEWN
CMHXpOHM3aummn ByaeT akTMBupoBaHa. YCTaHOBMEHHOE 3Ha4yeHue - 3TO ToYKa
nepekKrnioYeHns YacToTbl BHELLHEW CUHXPOHM3aumn. Ecnv npegycraHoBneHHas
YacToTa MeHbLLE UM paBHa COOTBETCTBYIOLLIEN YacTOTe TOUKM NepPeKoYeHus,
TO BbIXOAHOE YNpaBrieHNe OCYLLECTBMSETCS NOCTOSAHHbIM TOKOM. YnpaBneHve
GVC ocyluecTBnseTcs, eCcnun 3Ha4yeHne NpeBblLLaeT 3Ty YacToTy.

Hanpumep, B cnyyae gBuratensi ¢ HoOMuMHanbHou 4Yactoton 50 'y, ecnu
aT0oT napametp paBeH 10 %, TO uMcnonb3yeTcss ynpasreHue BbIXOAOM MO
NOCTOSIHHOMY TOKY Mpu yactote paboTbl Hwxe 5 U BknountenbHo. [pu
yacrtote 6onee 5 'y ucnonbayetca ynpasnexHve GVC.

BbIXxogHOWM TOK BHELUHEW CUMHXPOHM3ALUKM MOXET ObiTb 3aAaH napameTpoM
P17.00. Tpu 3anycke C BbLICOKOW Harpyskon 3HayeHue MOCTOSHHOrO ToKa
OOMKHO 6bITh yBenuyeHo. Kak npaBuno, Bo Bpems BuGpauuv asuratens
npu 3anycke unun npu coobuleHnn o HencnpaBHocTN Ne 21 MOXHO 3anycTuTtb
BHELLHIOK CUHXPOHM3ALMIO.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKH 3aBoa. Uzm.
HanbHbIN KOO yHKUUM 3Hau.
P17.03 KomneHcauus 0,00~200,00 0,00 n

HanpskeHus Ha
HW3KOW CKOpPOCTU
(%)

Mpu paboTe Ha HM3KOW CKOPOCTU MOXHO YBENUYUTH BO3MOXHOCTM
BbIXOOHOTO HAaMNpsiKeHUsl, a TakkKe YBENMUUYUTb BO3MOXHOCTW ABUratens npu
paboTe Ha HU3KO CKOPOCTY € Harpy3kon. o ymonyaHuio 3Ha4eHne napamerpa
P17.03 paBHo 0 %, 4TO 03Ha4YaeT OTCYTCTBME KOMMEHCALMUM HanpsKeHWs npu
paboTe Ha ManbIX CKOPOCTSAX MO YMOMYaHUIO.

®DyHKUMO- Ha3BaHue [nana3oH HacTPomnku 3aBog. Usm.
HanbHbIA koA pyHKUMU 3Hau.
P17.04 [unanasoH 0,00~30000 40 []
KomneHcaumm
HanpsxeHns ot
MaKCcUMarnbHon

yacTtoTbl (%)



[OunanasoH KOMMEHCaLuuW HamnpsbkeHust OT  MaKCUMarbHOW  4acToThbl
P17.04 - kanubpoBo4yHOe 3HayeHue, Mo ymornyaHuto coctaensetr 40 %, To
eCTb ecnum HoMuHanbHasa 4vacTtota 50 Iy, TO BepxHsAs npegenbHas yactota
KOMMEHCcaLMn HanpskeHns no ymondanuto coctaensiet 50 'y x 40 % = 20 Iu.

KomneHcaums BbIXOAHOTO HanpshKEHWst OTCYTCTBYET, €CNN  BEpXHSAS
npegenbHas 4actota KoOMneHcauuum HanpsbkeHus 6Gonbwe, yem P17.04;
BbIXOAHOE HanpshKeHe KOMMEHCUPYETCSI, ECNIN BEPXHAS NpeaerbHas vYactota
KOMMEHCaLMN HanpshkeHnst MeHbLue, Yem P17.04.

®DyHKUMO- HasBaHue [unana3oH HacTPOWKu 3aBoa. Uzm.
HanbHbIN KO OyHKUMM 3Hau.
P17.05 KoadbdpumumeHt 0,00~655,35 2,00 []
nogaeneHus
BUbpaunn

Kak npaBuno, ato 3HadyeHne coctaensieT 1/25 oT HOMUHaNbHOM YacToThbI.
Hanpumep, HoMuHanbHas 4actoTa Asuratens cocrtaensetr 50,00 u, Torga
3TO 3HayeHue AOmKHO ObiTb paBHO 2,00. 3TO 3HaveHue ucnonb3yeTcs Ans
HACTPOWKN (PYHKLUMM NOAABNEHUs TeKyLLMX konebaHum anroputMma yrnpasneHus
GVC. Yem 6Gonblie koaddULMEHT ycuneHus nogasneHust Bubpauuu, Tem
bonee o4eBnaeH acbdekT nogasneHus Bubpaunm; Ho Npu 3TOM AMHaAMUYECKUE
XapaKTEPUCTUKMN yXYALLIAOTCS.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKK 3aBoga. U3m.
HanbHbIA KOA byHKUMMN 3Hau.
P17.15 DyHKUMA 0~65535 256 n
KomneHcaumm

But 0: ABTOMaTnyeckas peryrnmpoBKka KpMBOM HaMpPsHKeHWs: aBTOMaTUYECKN
perynupyert BbIXOAHOE HanpsbkeHe B 3aBUCMMOCTM OT Harpysku.

But 1: KomneHcauus HanpspkeHus Mpu HU3KOW CKOPOCTW: MNO3BONSET
MOBLICUTb NPOU3BOANTENLHOCTL NPU PaboTe Ha HU3KOWM CKOPOCTW.

But 2: MNogaBneHne ygapHbIX Harpy3ok: KOHTponb Bubpauuu gpuratens
npv paboTe Ha HN3KOW CKOPOCTW.

But 3: KomneHcaums conpoTvBneHWss OGMOTOK cTatopa: KoMMeHcauus
HanpsKeHUsi COnpoTUBREHNS OOMOTOK cTaTtopa, YTO ynydwaer paboTy npu
paboTe Ha HU3KOW CKOPOCTH.

Butr 8: Pexum 3HeprocbGepexeHuss: MOCne BKAKOYEHUS  pexuma
aHeprocbepexeHusi, MNpu OTCYTCTBUM Harpysku Apuratens pabotaeT B
3aBMCMMOCTM OT KPUBOW  HampshkeHWsi, COOTBETCTBYHOLLEN obpaTHON
anekTpoaBuxywen cune. lNpu nonHom Harpyske Apuratenb paboTtaer B
3aBMCUMOCTU OT KPWUBOW, COOTBETCTBYIOLLEA HOMWHANbHOMY HaMPsHKEHUIO.
Takvum 06pa3oM, MOXHO yMEHbLUMTbL TOK ABWUratensi Npu Nerkown Harpyske, a
Takke nosblcuTb KA.



Ipynna P2X. HacTpownka anekrpogBurartens
Mpynna P20. O6wue

®DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBoa. Uam.
HanbHbIN KOO dyHKUMN 3Hau.

P20.00 Twvn 0: AL 0 ]
anektpogsuratens | 1: C4
1 2: Peseps

P20.01 HomuHanbHas 0,00~655,35 / [
MoLuHocTb 31
(kBT)

P20.02 HomuHanbHbIn Tok | 0,0~1000,0 / n
a1 (A)

P20.03 HomuHanbHas 0~500,00 / n
yactota 301 (u)

P20.04 HomwuHanbHas 0~60000 / []
ckopocTtb 31
(O6/MuH)

P20.05 HomwuHanbHoe 0~690 / [
HanpsikeHve 301
(B)

P20.06 Yucno nontocos 2~128 / []
a1

P20.07 YacTota 0,10~50,00 / ]
ckonbxeHua 301
(Tu)

P20.00 Tun aBuraTtens:

0: aCMHXPOHHbIW aneKTpoABuraTenb.

P20.01 - P20.07 un P20.11 ucnonb3yloTcs AN HAaCTPOMKM MapameTpoB
anekTpoasuraTtens, NpuBOAUMOro B AencTBue npeobpasoBaTtenem 4acTtoTbl,
KOTOpble HEO6XOAMMO MpPaBWMbHO YCTaHOBUTbL B COOTBETCTBMM C 3aBOACKOW
Tabnuykon Asuratens nepen aKkcnyataumen.

P20.06 ucnonb3yeTca Ansi yCTAHOBKW KOMMYEeCTBa MOMIOCOB ABUraTens,
KOTOpOe yCTaHaBNMBAETCHA B COOTBETCTBUM C 3aBOACKON Tabnuykon. Ecnu Ha
3aBOACKON Tabnunyke OTCYTCTBYeT napameTp KonvyecTsa NnomniocoB AsuraTens,
€ro MOXHO paccuymnTaTb Mo crneayoLemMy ypaBHEHMIO.

Konunyectso nontocos = (120xf)+n

['Ae: n — HoMMHanbHas ckopocTb; f — HOMWHaNbHas vacToTa.

Mpwu pacyeTe 3a «KOMMYECTBO NOMOCOBY» CreAYET NPUHUMATL YETHOE Liernoe
4ncno.

P20.07 ncnonb3ayeTtcs ANs yCTAaHOBKW 4aCTOTbl CKOMNBbXEHUS.

Ecnn Ha 3aBofckon Tabnuuke anekTpoaBuratens OTCYTCTBYHOT AaHHble O
YacToTe CKOMbXeHUs!, TO 3Ha4YeHne napameTtpa P20.07 moxHO paccuutatb no



cnegyoLen gopmyre.

Ecnun HoMmHanbHas yacTtoTa 3agaHa kak f (P20.03), HomnHanbHasi CKOpoCTb
3apaHa kak n (P20.04), a konu4ecTBO MOMOCOB AMEKTPOABUraTeNs 3ag4aHo Kak
p (P20.06):

YacTota ckonbxeHnus = f-((nxp)+120)

Hanpumep, ecnn HoMmMHanbHasa Yactota coctaenset 50 4, HOMUHanbHas
ckopocTb — 1430 06/MWH, KONMMYECTBO MOMOCOB 3nekTpoasuratens — 4,
3afjaHHoe 3HayeHne napamertpa P20.07 = 50 - ((1430x4)+120) = 2,33 I'u.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIN KOg byHKLUM 3Hau.
P20.08 MakcumanesHas 0,10~50,00 2,80 ]
yactoTa
ckonbxeHua 301
(M)
P20.09 YepepoBaHue a3 | 0: ObpartHas 1 []
o401 nocnefoBaTenbHOCTL a3
1: Mpamas
nocnefoBaTenbHOCTb a3
P20.10 KoadbdpuumeHt 0,10~100,00 30,00 [
Toka XX 301 (%)
P20.12 MakcumanbHbI 50~10000 250 [
KO3 DULMEHT

moLHocT 31

P20.08 ncnonb3ayeTtcsa Anst yCTaHOBKM MaKCUMarbHOWM YaCTOTbl CKOMBXKEHUS
anekTpoaBuratens, 06bl4HO B 2 pa3a NpeBblllaloLLel HOMUHATBbHYIO YacToTy
CKOJbXXEHUS.

P20.09: HanpaBneHve BpaLleHWs arekTpoaBuraTens:

0: obpaTHas nocnegoBaTenbHOCTbL a3

1: npsimas nocrnenoBaTenbHOCTbL as.

P20.10 ncnonb3ayeTcs Anst ycTaHOBKM KO3dhdmumeHTa Toka XornocToro xoaa
anekTpoasuratens, o6bi4Ho cocTasnstoLero okono 30 %.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKHU 3aBoga. Uzm.
HanbHbIN KOp, chyHKuUMN 3Hau.

P20.14 Tun 0: AO 0 [ ]
anektpogsuratens | 1: CO
2

P20.15 HomuHanbHas 0,00~655,35 - n
MOLLHOCTb 312
(kBT)

P20.16 HomuHanbHbI Tok | 0,0~1000,0 - n

302(A)



P20.17

P20.18

P20.19

P20.20

P20.21

P20.22

P20.23

P20.24

P20.25

HomwuHanbHas
yactoTta 92 (I'u)

HomwuHanbHas
ckopocTb 312
(O6/MuH)

HomwuHanbHoe
HanpsikeHve 32

(B)

Yucno nontocos
302

YacrtoTta
ckonbxeHusa 32
(Tu)

MakcumanbHas
yactoTa
ckonbxeHus 302
(Tw)

YepenoBaHue a3
302

KoadhdpmuneHt
Toka XX 302 (%)

MakcumanbHbI
Ko DULMEHT
MoLuHocTn 312

0,00~500,00

0~50000

0~690

2~128

0,10~50,00

0,10~50,00

0: ObpaTHas
nocnepaoBaTeribHOCTh a3
1: Mpamas
nocnepoBarternibHOCTb a3

1,00~100,00

50~10000

2,80

30,00

250

Onuncanus napametpoB P20.14 - P20.24 anekTpoasuratenst 2 aHanornyHbl
napameTpam Ans anekTpogsuratens 1.

Mpynna P21. PacwumpeHHble

®DyHKUMO-
HanbHbIN KO

P21.00

HasBaHue
pyHKLUN

Tun
naeHTuukaummn

[nana3oH HacTPOWKMU

0: Bes ngeHTUdMKaLmm
1: Ctatnyeckun ans
aHKoZepa

2: Peseps

3: Peseps

4: Ctatnyeckuii ans 30
5: Peseps

6: OuHamuuecknin gna 3
7: OvHamunyeckuin ans
aHKoZepa

8: mnynbcHbI ans
3HKoZepa

9: Peseps

3asoga.
3Hau.

WUam.



P21.01 R cratopa A[l1 0,000~65,000 0,100 [

(Om)
P21.02 R potopa A1 0,000~65,000 0,441 n
(Om)
P21.03 L cratopa A11 (') | 0,0000~6,5000 0,1028 | =m
P21.04 L potopa AQl1 (1) | 0,0000~6,5000 0,1028 | =
P21.05 |(_rB§aI/IMHaFI A1 0,0000~6,5000 0,0991 | =
H

Puc.6.14 - SkeusaneHmHas cxema ycmoliyugo2o cocmosiHus AL

R1, L1, R2, L2, Lm, 10 Ha pucyHke 6.14 npeactaBnsoT COnNpoTUBIEHUE
cTatopa, WHOYKTMBHOCTb CTaTopa, COMPOTWUBMEHWE poTopa, WHOYKTMBHOCTb
poTopa, B3auUMHYyl WHOYKTMBHOCTb W TOK BO30YXAEHWS COOTBETCTBEHHO.
Tok BO3OYXOEHWS MOXHO paccyMTaTb Ha OCHOBE HOMMWHANbHOTO TOKa
anekTpoasuratensi, koadduuMeHTa MOLYHOCTM 3neKTpoaBuraTens  unu
13MepuTb BO BpeMs naeHTudukaumm.

B3aumocBsidb Mexay HOMWHamNbHbIM TOKOM KPYTSLLEro MOMEHTA, TOKOM
BO30OYXXOEHUSI U HOMWHanbHbIM TOKOM drekTpoasuratens: HomuHanbHbIN
TOK KpyTSLLero MoOMeHTa = KO3(MUUMEHT MOLLHOCTU X HOMWHAIbHbIA TOK
anekTpoaBuratens

Tok BO3BYXAEHUA XOnocToro xoaa =~/(1 - KoapPULMEHT MOLHOCTH) X
HOMMHanbHbIN TOK anekTpoasuratens x KrQ anektpogsuratens.

Mate napametpos, P21.01, P21.02, P21.03, P21.04 w»n P21.05,
AeiCTBUTENbHbl TOMbKO AN aCUHXPOHHLIX 3SrnekTpoaBuraTenen, sBNSOTCA
BHYTPEHHVUMW  XapaKTepuCTMKamu 3neKTpoaBuratenss W aBTOMaTU4ecKu
onpegensoTcs npeobpasoBaTenemM YacToThbl B MpoLecce naeHTudrKaumn.

OcHOBHble MapameTpbl 3ANeKTpoABuraTens, BnusOWMWe Ha ynpasreHue




paboton M4, onpegenstoTcs B npouecce naeHtTudukauun. Nocne 3aBepLueHns
npouecca 3T napameTpbl 3MeKTPoABUraTens aBTOMaTUYECKM COXPaHSAITCH
B Y po cnepyiouwero BBOAa MNapaMeTpoB WM HOBOW waeHTUdMKaLMn
napamMeTpoB.

Mpouecc aBTOMaTNYECKON HACTPONKM NapameTpoB MPeACTaBeH HUXe:

(1) Beegute napametpbl P20.00 - P20.11 B COOTBETCTBUM C 3aBOACKOW
Tabrnnmukon anekTpoaBuraTensi; NpaBurbHO 3adante paboyyto Yactoty P40.01,
MaKkCuUMmarnbHyl BbIXOAHYO 4acTtory P70.02 v makcumanbHoe BbIXOQHOE
HanpshkeHne P70.03; ycTaHOBWTE COOTBETCTBYIOLLEE BPEMS YCKOPEHUS W
3amepnnenus P40.02 n P40.03;

(2) BblbepuTte MeToA BBLIMOMHEHUS WAEHTUUKaALMM napameTpoB (CM.
onumnio MeHo «MaeHTudmrkaums napameTpoBy).

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. U3am.
HanbHbIN KO4 yHKUMM 3Hau.

P21.06 R cratopa A2 0,000~65,000 0,100 []
(Owm)

P21.07 R potopa A12 0,000~65,000 0 []
(Owm)

P21.08 L ctatopa AQ12 0,0000~6,5000 0 [
(TH)

P21.09 L potopa A2 (1) | 0,0000~6,5000 0 ]

P21.10 L BzaumHas A2 0,0000~6,5000 0 []
(TH)

Onucanue napametpos P21.06 — P21.10 anektpoasuratens 2 aHanornyHbl
napameTpam Ans anekTpoasuratens 1.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Uam.
HanbHbIN KOO yHKUMM 3Hau.

P21.11 R potopa CQ1 0,000~65,000 0,100 ]
(Owm)

P21.12 Ld uHayktusHocTb | 0,000~6553,5 0 [ ]
ocu d CO1 (MH)

P21.13 Lg nHayktneHocTb | 0,000~6553,5 0 [
ocu q CO1 (MH)

P21.14 KoadhdpunumeHt 0,0~690,0 0 ]
obpaTHoro
noteHymana C1
(B)

P21.11 — P21.14 aBnsAoTCA napamMmeTpaMu CUHXPOHHOTO 3NeKTpoABuraTens.
P21.15 ~ P21.20 — pe3eps.



®DyHKUMO- HasBaHue [nana3oH HaCTPOWKKU 3aBoga. U3m.

HanbHbIA KOA byHKUMN 3Hau.
P21.21* KoadpdpuumeHt 0,000~65,000 0,200 [ ]
MHepLuun

Heobxognmo oTperynvMpoBaTb 3TO 3Ha4YeHWEe CornacHo dakTnyeckom
VHEpPLMK CUCTEMBI.

®DyHKLUMO- HasBsaHue [nana3oH HacTPOWKMu 3aBoa. U3m.
HanbHbIN KOO dbyHKLUM 3Hau.
P22.01 Tun aHkopepa 1 0: MHkpeMeHTanbHsbIi; 0 [ ]
1: QHkopep SinCos;
2: Peseps
3: Pe3onbeep
P22.02 Konunuectso 100~16000 1024 []
MMNYNbCOB Ha
o6Gopor
P22.03 OHkopep1 0~7 0 ]
KoathdULMEHT
nenexus
BbIXOOHOMN
4acToTbl
P22.04 OHkopep1 yron 0,0~360,0 0,0 [
NnonoxeHusi
P22.05 OHkopep1 Bpems 0~1000 10 []
dunsTpaumm (mc)
P22.06 OHkopep1 0: ObpaTtHas 1 []
HanpasrneHve nocrnegoBaTenbHOCTb as;
1: Mpamas
nocnefoBaTenbHOCTL a3
P22.07 OHkopep1 7-128;9-512;11-2048 1" [
KO3 DULMEHT
SinCos
P22.08 OHkopep1 2~128 2 []
4NCO MOMKCOB
pesonbBepa

P22.01 HacTpolika Tuna aHKogepa:

0: VIHKpeMeHTanbHbIN 3HKOAEP;

1: SHkopep SinCos;

2: PesepB

3: Pe3onbaep.

P22.02 - ycTaHOBKa c4eTuYMka MMMynbCOB 3HKOAEpa.



P22.03 - yctaHoBKka koachdpuumeHTa genenus, 0 - 7 cooteercteyet 1 - 128
AeneHnaMm.

Ecnn napametp P22.05 Bpemsa dwunbTpauuy obpaTHOM CBA3M 3HKoAepa
HaxoguTtcs B 3HaveHun P10.00=3, TO N0 ymMOn4aHuio ycTaHOBMNEHO 3HadeHue 0,
a Ansa Apyrux pexxuMoB yrnpaeneHus no yMOnYaHuio yCTaHoBMeHo 3HadveHne 10
MC, KOTOPOE MOXHO U3MEHUTb.

Mapametrp P22.06 nossonseT BbibpaTb HanpasrneHve obpaTHOM CBA3W
3HKOAEpa; NO YMOSHaHMIO UCMOoNb3yeTcs 3HaveHne 1, kotopoe B GomnbLUMHCTBE
crnyyaeB MeHsiTb He HyxHO. OfgHako ecnu obHapyXWTCH, YTO HamnpaBsrneHve
obpaTHOM CBS3N OTNM4YaeTca OT (paKTMYECKOro HamnpaeneHust ns-3a owmnbku
NOAKIMIOYEHNS 3HKOAEpa, 3TO TakKe MOXHO CKOPPeKTMpoBaTb, W3MEHVB
napametp P22.06.

P22.07 3apgaet koadhdumumeHT genenns SinCos aHkogepa, HacTpavBaeMblIv
B 3aBWCMMOCTU OT TEXHONOMMYECKMX YCIIOBUIA.

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWMKK 3aBoga. Usm.
HanbHbIA KOA byHKUMN 3Hau.
P22.14 OrpaHnyeHue 0.00~100.00 0,00 n
aMnnNuTyabl

obpaTHoI cBA3N
no ckopoctu (%)

Fpynna P23. 3awuTHble hyHKLMUM

®DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBoa. U3am.
HanbHbIN KOg yHKUMN 3Hau.
P23.00 Tvn BeHTUNATOPA 0: PyHKUMA 3aLUTbI 1 [

anekTpoABMraTens | oTkroYeHa
1: Buratenb ocHalleH
He3aBMCUMbIM
BEHTUMSTOPOM
2:Y pBuratens oTcyTcTByeT
He3aBMCUMbI i BEHTUNATOP

P23.01 MocTosAHHbIN 70~200 110 [ ]
pabounin Tok (%)
P23.02 Meperpy3oyHas 120~300,0 150 ]

CNocoBHOCTb Mo
TOKy B TeyeHune 60
cek (%)

P23.00 3apgaet pexvm paboTbl OYHKUUM 3aluThl SrekTpoaBuratens ot
reperpesa B 3aBUCMMOCTM OT TUNa BeHTUnsTopa. MNpu 3HaveHnmn «0» - dyHKums
3aLUMTbI OTKIIOYEHA.

B vHom crnyyae Heob6xoaMMo BbIGpaTh TMN BEHTUNATOPA SNeKTpoABUraTensi:

1: ABuraternb ocHalleH He3aBUCUMbIM BEHTUMSTOPOM

2:Y pBuraTtens oTCyTCTBYET HE3aBUCUMbIV BEHTUNATOP



OnekTpoaBuraTeni ¢ TOKOM MeHbLue napametpa P23.01, moxeT paboraTtb
B Te4yeHue anutenbHoro spemenun; P23.02 - 3To nopor neperpyskv no TOKy B
Te4yeHne 1 MUHYThI.

Puc.6.15 - Kpusas 3awjumsi 0suzamernsi om nepeepesa

F'pynna P3X. Knemmbl ynpaBnexnus
Fpynna P30. ®yHkuum umdposBbix Bxopos (DI)

DyHKUMO- HasBaHue [nana3oH HacTPOWKu 3aBog. Uam.
HanbHbIN KOO yHKUMN 3Hau.

P30.00 DYHKUMNA KNEMMbI 0~199 7 [
DI1

P30.01 PyHKUMA KNEeMMbI 0~199 8 [ ]
DI2

P30.02 PyHKUMA kNemmbl | 0~199 0 [
DI3

P30.03 ®yHkUMA knemmbl | 0~199 0 ]
Di4

P30.04 PyHKUMA kKnemmbl | 0~199 0 [ ]
DI5

P30.05 PyHKUMA knemmbl | 0~199 0 [ ]
DI6

P30.06 PyHKUMA knemmbl | 0~199 0 [ ]

DI7



DYHKUMM LUMPOBLIX BXOAOB

3apgaHHoe
3HavyeHue

0
2

10
12
14
16
18

20
22
24
26
28
30
32
34
36
38

40

42

DyHKUMA

Het cpyHkummn

YckopeHue/3ameanenve 1

MHorocTyneHyaTbii
pexum 1

MHorocTyneH4aTtbii
pexum 3

KnemmHoe ynpasnexue
(peBepc)

Peseps
Peseps
BHeLwwHwW curian owmnbkm
Peseps

Brnokuposka IGBT-
Moaynem

Peseps

Peseps

BeiGop anekTpogsurarens
Peseps

Peseps

Peseps

YMeHbLUeHne 4acToTbl
Peseps

Peseps

YBenuyeHue 4acTtoTbl

(Hy>XHO yaepxumBaTb)

Tonukosas yacTota ans
MHOTOCTYNeH4aToro
pexuma

YnpaBneHue ¢ Knemm

3apaHHoOe
3HayeHune

1
3

1
13
15
17
19

21
23

27
29
31

33
35
37
39

41

43

DyHKUMA

YckopeHue/3ameanerve 0

MHorocTyneHyarbin
pexum 0

MHorocTyneHyarbin
pexum 2

KnemmHoe ynpaenexune
(Bnepen)

KnemmHoe ynpaenexune
(3-x npoBogHoe)

Bavinac
C6poc owwmnbku
Peseps
Pe3zeps

Peseps

Peseps
Pe3seps
Peseps
Peseps
Pe3zeps
YBenuyeHme 4acToThbl
Peseps
Pe3zeps
Peseps

YMeHbLLEH/e YacToTbl
(Hy>XHO yaepxuBaTb)

YHpaBneHme C naHenu

YrnpasrneHue oT CeTeBoro
npoTokona



44

46

48

50

52

54

MepekntoyeHne Ha
BCMoMoraTenbHbIn
VCTOYHVWK 4acTOTbl

MepekntoyeHne 0CHOBHOMO
nctoyHuka MU Ha
aHanorosbI Bxog Al1

MepekntoyeHne
BCMOMOraTernbHOro
ncTouHuka MU Ha
aHanorosbI Bxog Al1

Ton4ykoBasi YacToTa peBepc

MepekntoveHne
BCMOMOraTensHOro
ncTouHuka MU Ha
aHanorosbI Bxoa Al2

Maysa ana NAO-
perynupoBaHus

0: HeTt doyHKUMM

1: YckopeHue/3amepnenue 0
2: YckopeHnue/3ameanenue 1
BapuaHTbl ncnonb3oBaHus NpuBedeHbl B criedytoLen Tabnuue:

CKopocTb npu

3amMmeaneHuu, BapuaHT 3ameanneHuum,

BbIKN

BbIKN

BKI

BKI

Souhsw

BapuaHT 0

BbIKN

BKI

BbIK

BKIl

: MHorocTtyneHu4atbI pexum 0
: MHorocTtyneHu4atbIl pexum 1
: MHorocTtyneH4aTtbI pexum 2
: MHorocTtyneH4aTtbI pexum 3
HCprKLI,I/IVI no ncnonb3oBaHuto NnpueedeHsl B P41.00 - P41.15

CKopocTb npu
YCKOpPEeHUM U YCKOpPEeHUu u

45

47

49

51

53

MepeknioyeHne 0CHOBHOTO
nctouHuka MU Ha
BHYTPEHHWI NapameTp
(P51.07)

OTkntoyeHne
BCMOMOraTesibHoro
nctouHmka Mg

TonukoBas 4YacTtoTa
Bnepes

MepekntoyeHne 0CHOBHOTO
nctoyHuka MU Ha
aHanorosbIi Bxoa Al2

Peseps

BapuaHT BpemeHu yCKOpeHus 1
3ameaneHus

Bpewmsi pasroHa v 3ameaneHus 1
(P40.02, P40.03)

Bpewmsi pasroHa v 3amenneHus 2
(P40.04, P40.05)

Bpewms pasroHa n 3ameanenms 3
(P40.06, P40.07)

Bpemsi pasroHa v 3amegnenus 4
(P40.08, P40.09)



7: KnemmHoe ynpaBneHue (Bnepea)

8: KnemmHoe ynpaBneHue (peBepc)

9: KnemmHoe ynpaBneHue (3-x npoBogHoe)

[eicTByeT TONMbKO MpPU  MCMOMb30BaHWM KOMaHAbl 3amnycka Kriemmbl
(P10.02 = 1). UHCcTpyKUMmM no ncnonb3osBaHuio cv. 8 P10.01.

11: Baunac

Korgpa @yHKUUS aKTUMBHA, NPOMCXOOWUT MEPEKMIOYEHNe C  YaCTOTHO-
perynmpyemMmoro npveoga Ha nuTaHue oT CETu.

13: CoHpoc ownbkm

Korga dyHKumMa knemmbl cbpoca OWMOKM aKTUBHA, BHELUHWIA CuUrHan
cbpacbiBaeT HencnpasHoCTb M4,

14: BHelWHU curHan ownokn

Korga dyHkumsa aktnsHa, MY npekpaluaet pabory.

18: Bnokuposka IGBT-moaynen

Ecnu ata yHKUUSI akTMBHA, OHA OTKIOYaeT NuTaHne Ha Bbixoae MMY.

24: Bbibop anekTpoasuratens

31: YBenu4yeHme 4actoTbl

Ecnun dyHkuus akTMBHA, 3agaHHasa yYactota Oyaer yBenumumBaTbCs OO0 TeX
nop, Noka He OOCTUIHET MpeaenbHOoro 3HaveHus. Ecnu yHKkUMSA HeakTuBHa,
TeKyLlasi YacToTa OCTaeTCsl HEM3MEHHOM, @ YacToTa OCTAHOBA U OTKITHOYEHMS
nuTaHnsa pasHa 0.

32: YMeHbLUeHMe YacToTbl

Ecnn dyHkuMa akTuBHa, 3agaHHas dactota Oyger  npogomkarb
yMeHbLUaTbCcs, noka He pocturHeT 0. Ecny dpyHKuMa HeakTuBHa, Tekyluas
yacTtoTa OCTaeTcs HEM3MEHHOM, @ YacToTa OCTaHOBA M OTKIMIOYEHUS NMUTAHUSA
paBHa 0.

38: YBenunuyeHune 4acToTbl (Hy)KHO yAepXuBaTb)

Ecnun dyHkuus akTMBHA, 3agaHHasa yYactota Oyaer yBenumumBaTbCs OO0 TeX
nop, Noka He AOCTUIHET MpeaenbHOoro 3HaveHus. Ecnu yHKUMSA HeakTuBHa,
TeKyLlasi yactota OyaeT octaBaTbCs HEM3MEHHOW, faxe ecnu N4 B cocTosHMM
OCTaHOBa Wnn 06eCToYEH.

39: YMeHbLUueHMe YacToThbl (HYXKHO yaepXuBaTthb)

Ecnu pyHKumMs akTuBHA, 3agaHHas YacToTa NPOAOIKUT YMEHbLUATLCS, NokKa
He gocturHeT 0. Ecnn oyHKUUst HeakTBHa, TeKyLLas YacToTa OyaeT octaBaTbCcs
HensmeHHown, gaxe ecnm NY B COCTOSAHNM OCTaHOBa MMM 0BECTOYEH.

40: TonykoBasi YacToTa AN MHOTOCTYNEHYaToro pexuma

B cnyyae mHoroctyneH4atoro pexuma paboTbl, ecnu yHKUUSI akTUBHA,
3agaHHasi YacToTta OyaeT nepeknioyeHa Ha YacToTy TONMYKOBOIO pexuma.

41: YnpaBneHue ¢ naHenm

B coctosiHMn ocTaHoBa, ecnun 3Ta (PyHKUMS aKTMBHA, MaHernb B pexume
«MeCTHbI» (kHoMka «nokan.»), MY nepenpgetr Ha ynpaBneHne c naHenwu
yrpaBneHus.

42: YnpaBneHue ¢ Krnemm

B coctosiHMn ocTaHoBa, ecnu 3Ta (PyHKUMS aKTMBHA, MaHernb B pexume



«AVNCTaHUMOHHBIN» (KHOMKa «nokan.»)NY nepengeT Ha ynpaBneHne C KneMm.

43: YnpaBrneHue OT CETEBOrO NPOTOKona

B coctosHun octaHoBa, ecnu ata dyHkuma aktmeHa, MY nepenper Ha
ynpasneHue no npotokony Modbus RTU.

44: TMepeknioyeHne Ha BCMOMoraTesibHbI UCTOYHUK YacToOThbI

Ecnn ata dyHKUMA aKkTuBHa, KaHan 3adaHus 4acToTbl YnpaBnseTcs
BCMoMoratenbHelM  kaHanoMm, T.e. P10.03 ynpaensetca  curHanom
BcnomorarensHoro kaHana P50.00.

45: T[lepeknioyeHne ocHoBHoro uctouHuka MU Ha BHyTpeHHUWM
napameTp (P51.07)

Ecnn aTa dyHKUMS aKTMBHA, KaHanm OCHOBHOIO OMOPHOMO0 curHana B
3aMKHYTOM KOHTYpe YMnpaBieHns MpoLeccoM ynpaenseTcs uMdpoBbIM
BHYTPEHHVM OMOPHBLIM CUrHanNoOM, €Cnv HeakTMBHA - MEepeKrioyYeHne He
NPOVICXOAMUT.

46: MNMepekntoyeHne OCHOBHOro uctovyHuka NMUQ Ha aHanoroebIn BXxopd
Al

Ecnn aTa dyHKUMS aKTMBHA, KaHanm OCHOBHOIO OMOPHOMO0 curHana B
3aMKHYTOM KOHTYpe yrnpaBrieHusl nMpoLeccoM nepeknioyaetrcst Ha Al1, ecnu
HeaKTUBHa - MEepeKIioYeHe He NPONCXOANT.

47: OTknroveHue BCnoMmoratenbHOro uctouHuka Na

Ecnun ata dyHKUMSA aKkTVBHA, KaHan BCMOMOraTenbHOro OMOPHOro curHana
B 3aMKHYTOM KOHTYpe mpouecca CTaHOBUTCA HEaKTUBHbIM, €CMW HeaKTMBHA -
nepekKroYeHne He MPOVNCXOAUT.

48: MNepekntoyeHue BcomMmorarenbHoro ucrouyHuka MU Ha aHanoroebin
Bxop Al1

Ecnun ata dyHKUMSA aKkTMBHA, KaHan BCMOMOraTenbHOro OMOPHOro curHana
B 3aMKHYTOM KOHType npouecca ynpaensetca Al1, ecnu HeakTuBHa -
nepekKroYeHne He MPOVNCXOAUT.

49: TonykoBasi YacToTa Bnepen

Ecnn dyHKumsa aktveHa, ABuratens Oyaet pabotath B pexvMe BpalleHUs
Briepen C 4YacTOTOM TON4YKa B KayecTBe 3aJaHHOW YacToTbl, €Cnn HeT -
Asuratens npekpaTuT pabory.

50: TonukoBas YacToTa peBepc

Ecnn dyHKumsa aktneHa, TO GyAeT BbINOMHATLCS BpalleHue B obpaTHOM
HanpaBsneHnn ¢ 3a4aHHOW YacTOTOM TOMNYKa; eCnv HET, TO ABUraTenb npekpaTuT
pabory.

51: NepekntoyeHne ocHoBHOro nctoyHuka MU Ha aHanoroBbIv Bxog Al2

Ecnun dpyHKUMA akTMBHA, KaHan OCHOBHOIO OMOPHOrO CUrHana B 3aMKHYTOM
KOHTYpe ynpaBneHus Npoueccom nepekrntovaerca Ha Al2, ecnm HeakTuBHa -
nepekKroYeHne He MPOVNCXOAUT.

52: NepekntoyeHne BcnomoraTernbHoro uctoyHuka N Ha aHanoroBbIN
Bxopg Al2

Ecnun ata dyHKUMSA aKkTVBHA, KaHan BCMOMOraTenbHOro OMOPHOro curHana
B 3aMKHYTOM KOHType npouecca ynpasnsetca Al2, ecnu HeakTuBHa-



nepekKrnoYeHne He MPOVNCXOAUT.
54: NMaysa pna NMA-perynuposaHus

Mpubasbte uymcno 100, 4TOGbI U3MEHUTb YHKUMIO Ha

— NPOTUBOMNOMNOXHY0, Hanpumep, 7: KnemmHoe ynpaBsneHve

— (Bnepen), curHan «Bnepeg» akTUBEH npu BkModeHun. MY

— OCTaHaBnuBaeTcA nNpu OTKMoYeHun curdana. W Haobopor,

— curHan «Brnepea» akTMBEH Mpu OTKMYeHun curHana 107. MY
OCTaHaBMUBAETCH NPW BKMIOYEHUN cUrHana.

®DyHKLUMO- HasBsaHue [nana3oH HacTPOWKMu 3aBoa. U3m.
HanbHbIN KO byHKLMUN 3Hau.
P30.08 dunsTpaums 1~200 5 [ ]

CUrHanosB Ha
LMPOBLIX BXOAaX

MomMexo3aLLMLLEHHOCTb KNeMM MOXET ObiTb ynyylleHa COOTBETCTBYHOLLMM
yBenuyeHvem 3HayeHuns P30.08. Heobxoammo yuutbiBaTh, 4TO 4em Gornblue
pa3 knemMma BbINOMHAET unsTpaumio, Tem bonblue 3agepxka.

Fpynna P31. ®yHkuumu umdpoBbIX U penelHbix Bbixoaos (R, T, Y)

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Uam.
HanbHbIN KOO yHKUMM 3Hau.
P31.00 PyHkuMa pene R 0~199 2 [
P31.01 DyHkuma pene T 0~199 25 []
P31.02 PyHKUMA 0~199 0 n
UM poBoro
Bbixoaa Y1
P31.03 PyHKUMA 0~199 0 [
UM poBoro
Bbixoaa Y2

DYHKLUMM LMDPOBbLIX N PENENHbIX BbIXOAOB

3apaHHoe DyHKUMA 3apaHHoe DyHKUUA
3HayeHune 3HauyeHue
0 HeT cyHkummn 1 CocTosiHME rOTOBHOCTH
(HeT owmnbok)
2 Asapusa MY 3 B pa6ote
4 [ocTuxeHne 3agaHHOM 5 [ocTuxeHne 4acToTbl B

YacToTbl 3aaHHbIX npegenax



10

12

14

16

18
20
22

24

26

28

30

32

34
36
38

Hynesas yactoTa

MpesbiweHne 5 % ot
HOMUWHAnNbLHOro ToKa npu
3anycke unv npesbllLeHne
10% OT HOMWHaNbLHOro
TOKa npw ocTaHoBe

[ocTuxeHne YactoTbl 1

Mpepynpexaexne o
HeucnpaBHOCTH

Hyneas ckopocTb npun
ynpaBneHnn No MOMEHTY

MoTpebnexne/leHepauus
3MEKTO3HEPrum

Peseps
Peseps

Meperpes
anekTpoaBuraTens

Peseps

CymmapHoe Bpemsi
paboTbl

Bxopg DI2

MoHwxeHHOe HanpsikeHne
Ha 3MT

Owwubka aHanoroBoro
BXxoaa

PeBepcuBHoe BpalleHue
Asapus MY (6e3 octaHoBa)

O6GHapyxeHve ananasoHa
yacToTbl 3

1

13

15

17

19
21
23

25

27

29

33

35
37
39

Hanpspkenne 3MT B
Hopme

Pe3zeps

[ocTnxeHne 4actoTbl 2

Peseps

HyneBon Tok

YHpaBneHme BbIXOAHbIM
KOHTaKToOpoM

Peseps
Owwbka no neperpesy M4

Peseps

YnpasneHne BHELWHUM
TOPMO30M

Bpems HenpepbIBHOW
paboTbl

Bxog DI3

YnpaBneHue
[OMNOMHUTENbHBIM
BEHTUNSTOPOM

Pe3seps

Pexum cHa
Paborta B 6avinace

O6HapyxeHue guanasoHa
yacToTbl 4

[lnanasoH 3Ha4eHNn HaCTPOVIKM 1 PYHKLMSA COOTBETCTBYIOLLIErO BbIXOAa Npu

YCTaHOBKE KaXX[0ro 3Ha4yeHuns npmeBeaeHbl HUxXe.

0: HeT cbyHKkLMM
1 vunn 101: CocTosiHMe rOTOBHOCTYU (HET OLLUMBOK)
1: Ecnn Ha Y HeT owmnbok, TO COOTBETCTBYHOLLAA BbIXOAHAs (PYHKUUSI

aKTUBHA, B MHOM Criydae OHa 6y,qu HEeaKTUBHa;

101: Ecnm Ha MY HeT owmnbok, TO COOTBETCTBYIOWAS BbIXOAHAS PyHKUMA

HeaKTUBHa, B MHOM Clly4ae OHa 6y,qu aKTUBHA.



2 vnn 102: ABapus N4

2: Korga T4 Haxogutcss B COCTOSIHAM a@BapUMHOIO  OTKIHOYEHMUS,
COOTBETCTBYIOLLMI BbIXOA aKTUBEH, B MHOM CIly4ae OH HeaKTUBEH;

102: Korga MY HaxoguTca B COCTOSIHUM aBApPUMHOIO OTKITHOYEHMS,
COOTBETCTBYIOLLMI BbIXOA HEAKTUBEH, B MIHOM Crly4ae OH OyAeT akTMBEH.

3 vnm 103: B pabore

3: Ecnu MY moxeT HopmanbHO (PYHKLMOHMPOBATb B OTBET Ha KOMaHAy
3arnycka, COOTBETCTBYIOLLasA BbIXOAHAA KNeMMa akTMBHa, B UHOM Crly4ae oHa
OyneT OTKNYeHa;

103: Ecnmn MY mMoxeT HopmanbHO pyHKLMOHMPOBAaTL B OTBET Ha KOMaHAy
3arnycka, COOTBETCTBYIOLLAS BbIXOAHAA KEMMa HeaKTUBHa, B MIHOM Crly4Yae oHa
OyneT aKkTUBHa;

4 vinn 104: JocTuxXeHne 3afaHHON YacToTbl

4: Korga MY gocTturaeT 3agaHHON YacToThl, KNeMMa akTMBHA.

104: Korga N4 gocturaeT 3agaHHOM 4acToThl, KNeMMa HeakTUBHa

5 nnn 105: flocTMxXeHne 4acToThbl B 3aAaHHbIX Npeaenax

6 nnn 106: HyneBas yacToTa

6: Ecnu BbixogHas yactota M4 Bo Bpems paboTsbl paBHa 0, cooTBeTCTBYOLW AN
BbIXOAHAs KNemMma akTVBHa, B MHOM Crly4ae oHa bGyaeT OTKNioYeHa;

106: Ecnm BbixogHast 4actota M4 Bo Bpemsi pabotbl paBHa O,
COOTBETCTBYIOLLIAA BbIXOAHAS KIEMMa OTKIOYaeTcs, B UHOM Criydae oHa byaer
aKTUBHa;

7 vin 107: Hanpsikenune 3MT B Hopme

7: Ecnu HanpsbkeHve wuHbl MY He Hwke 85 % OT HOMWMHAanNbLHOIO,
COOTBETCTBYIOLLAA BbIXOAHAA KNeMMa akTuBHa, B MHOM cry4ae oHa Oyaer
OTKIIOYEHA;

107: Ecnun HanpskeHve Ha wuHe MY He Hwke 85 % OT HOMUHanNbHOrO,
COOTBETCTBYIOLLIAA BbIXOAHAS KIEMMa OTKIOYaeTcs, B UHOM Criyvae oHa byaer
aKTUBHa;

8 unu 108: MpeBbiweHne 5% OT HOMMHaNbLHOrO TOKa NpU 3anycke uUnu
npesbiweHne 10% oT HOMMHaNbLHOro TOKa NPU OCTaHOBEe

8: [Npu BbINONHEHUN BbILLEYyKa3aHHbIX YCIOBUIA COOTBETCTBYIOLLIAS BbIXOAHAA
Kriemma nofkioyaeTcs, B MHOM Criydae oHa OyaeT OTKMoYeHa;

108: [py BBLIMOMHEHWM BbIWEyKa3aHHbIX YCMOBWUI COOTBETCTBYHOLLAs
BbIXOAHAs KNemMma OTKITI0YaeTCs, B UHOM criydae oHa byaeT noaknioyeHa.

10 vnn 110: flocTuxeHne YacToTbl 1

Ecnn BbixogHas dactota Y pocTvraeT wnv npeBbllaeT ypoBEHb
obHapyxeHus yactotbl (P31.22) ¢ yyeTom avanasoHa obHapy>XeHUs 4acToTbl
(P31.23), cpabaTtbiBaeT yHKUMS OOHapPYXeHUs OOCTWKEHUs 4YacToTbl 1;
nocrne cpabartbiBaHWA COOTBETCTBYHOLLIEV BbIXOAHOW KNEMMBbI, KOTAa BbIXOAHasA
yactota Y Bo3BpalwjaeTcsa K ypoBHIO ObOHapyxeHus uvactoTtel (P31.22),
dyHKUMSA oBHapyxeHns YacToTbl 1 cbpaceiBaeTcs.

10: MNpw cpabatbiBaHMM 0OHApYXeHNs YacToTbl 1 COOTBETCTBYIOLLANA TOYKA
BbIxoAa OyAeT HeakTuBHa;



110: Mpwn cpabaTbiBaHNM 06HapyXeHWsA 4acToTbl 1 COOTBETCTBYIOLLAS TOYKa
BbIxoAa OyaeT akTuBHa;

11 vrm 111: JlocTukeHne YacToThbl 2

Ecnn BbixogHass 4yactota MY pgocturaetr unu npeBblllaeT YpPOBEHb
obHapyxeHuss yactoTtbl (P31.22), cpabatbiBaeT @yHKUMS O6HapyXeHus
yactoTbl 2; nocrne cpabaTbiBaHUSA COOTBETCTBYHOLLEN BbIXOAHOW KIEMMbI,
Korga BbixogHas Yactota M4 BosBpaluaetcsa Kk 3HadeHuto (P31.22) ¢ yyeTom
OnanasoHa 06HapyxeHHow YacToTbl (P31.23), dyHKUMA 0BHapyKeHUs YacToTbl
2 cbpacbiBaeTcsl.

11: TMpwn cpabaTtbiBaHMM OBHapyXeHWs 4acToTbl 2 COOTBETCTBYHOLLAS
Knemma GyaeT akTMBHa;

111: MNpn cpabaTtbiBaHM OBHapy>XeHUs 4acToTbl 2 COOTBETCTBYHOLLAS
knemma 6yneT HeakTBHa;

12 vnn 112: NpepynpexaeHne 0 HEUCNPABHOCTH

12: Ecnu nporHosmpyeTcs HeucnpaBHOCTb, COOTBETCTBYHOLLAA BbIXOAHAs
Kremma akTvBHa, B MHOM Cryyae oHa OyaeT OTKIIoYeHa;

112: Ecnun nporHo3mpyeTcs HeMCnpaBHOCTb, COOTBETCTBYIOLLAA BbIXOAHAs
TOYKa OTKIOYaeTCs, B NPOTMBHOM Cryyae oHa OyaeT akTuBHa.

14 vnn 114: HyneBas ckopocTb NpU ynpaBrieHUn No MOMEHTY

(vcnonbayeTca ANs aBapyMHOTO BblPaBHUBAHWSA NPU OTKITOYEHUN MUTaHWSA
asurartens)

14: Ecnun Harpyska N4 Taxenas, a NpoTUBOBEC NErkvin, COOTBETCTBYOLAs
BbIXOAHAsA KNemMma akTVBHa, B MHOM Crly4ae oHa bGyaeT OTKNioYeHa;

114: Ecnu Harpy3ka N4 Tshkenas, a npoTUBOBEC NErknii, COOTBETCTBYOLLAs
BbIXOAHAs KNemma OTKIIoYeHa, B UHOM cryyae oHa byaeT akTuBHa;

15 nnn 115: HyneBow Tok

15: Korga MY npekpawaetr paboTy, ecrnu BbIXOAHOW TOK MNpeBbillaeT
AvanasoH obHapyxeHus Hynesoro Toka (P31.20), cooTBeTCTBYOLWAS BbIXOAHAS
Kriemma akTvBHa, B MHOM Cryyae oHa OyaeT OTKIIoYeHa;

115: Korga MY npekpawaet paboTy, ecnu BbLIXOOHOW TOK MNpeBbillaeT
AvanasoH obHapyxeHus Hynesoro Toka (P31.20), cooTBeTCTBYOLWAS BbIXOAHAS
Kriemma OTKIoYeHa, B MHOM cry4ae oHa OyAeT akTuBHa;

16 unn 116: NMotpebneHune/leHepaLus 3NEKTPO3IHEpPrum

16: 0 - coctosHme noTpebneHus anekTposHeprun; 1 - reHepaums
3MEKTPOIHEPrn

116: 0 - reHepauus onekTpoaHeprun; 1 - cocTosHue noTpebneHns
3MEKTPOIHEPIrUN.

17 vnn 117: YnpaBneHue BbIXOAHbIM KOHTaKTOPOM

17: Ecnu 3HaveHne Bbixofa paBHO 1, KOHTAKTOP OyAeT 3aMKHYT;

117: Ecnu BbIxogHOe 3HayeHne paBHo 0, KOHTaKTOp OyAeT 3aMKHYT.

OO6blYHO MCMOMb3yeTCH B COYETaHUM C BXogHOW dyHkumen 21 ans
ynpaBneHnsi BbIXOAHbIM KOHTAKTOPOM A0 Toro, kak MY nopgact Tok.

21 vnn 121: Owmnbka no neperpey MY

Temnepatypa paguatopa Bbille unun pasHa 90, COOTBETCTBYIOLLAS KNeMma



aKTUBHa, B MHOM Cryvae oHa OyaeT oTKMoyeHa.

22: MNeperpeB aneKkrpoasurarTens

Bbixog curHana npegynpexaeHus o neperpese Asuratens

25: YnpaBneHue BHELUHUM TOPMO30OM

BHeLHWI TOPMO3 pasoOMKHYT: BbIXOAHASA KNeMMa aKTUBHA: YAEPXUBaoLWNA
TOPMO3 3aMKHYT: BbIXOAHAs KIeMmMa OTKIioYeHa

26: CymmapHoe Bpems paboThbl

Ecnn cymmapHoe Bpems pabotbl MY npeBblliaer Bpems, 3adaHHOe
napametpom P31.25, BbixogHas knemMMa akTvBHa, B WMHOM Crly4ae oOHa
OTKIIOYEeHa.

27: Bpemsi HenpepbIBHOW paboThbl

Ecrnn HenpepbiBHOe Bpemsa pabotbl MY npeBbiliaer Bpems, 3agaHHOe
napametpom P31.24, BbixogHas knemMMa akTvBHa, B WMHOM Cry4ae oOHa
OTKIIOYEHa.

28: Bxop DI2

CocTtosiHne ypoBHsi BxogHon knemmbl DI2 BbiBOOUTCA Yepe3 BbIXOAHYHO
Knemmy.

29: Bxop DI3

CocTosiHMe ypoBHs BXxogHOW knemmbl DI3 BbIBOOMTCA 4epe3 BbIXOOHYHO
Knemmy.

30: MoHnxeHHoe HanpsxxeHue Ha 3MT

Mpy NoHWkeHHOM HanpspkeHun Ha 3T BbIXOAHASA KNeMMa akTUBHa

31: YnpaBneHue [ONONMHUTENbHbLIM BEHTUISATOPOM

Knemma aktunBHa, noka pabotaer ocHOBHOM BeHTuNsATop MY,

32: Owmnbka aHanoroBoro Bxoga

34: PeBepcuBHOe BpalyeHne

35: Pexxum cHa

YnpaBneHue npoueccom npu nomowm MU Haxogutes B cnsweM pexvme

36: ABapus Y (6e3 octaHoBa)

MY HaxoguTca B COCTOSIHMM aBapuu, HO NpoJorkaeT paboTy

37: Paborta B 6annace

B pexume BKNIOYEHWA MUTAHWA W MNEPEMEHHON 4YacTOTbl MOXHO
OCYLLECTBMATL NEPEKIIOYEHNE COCTOSHUS.

38: O6HapyxeHue auanasoHa 4yacToTbl 3

Pabouasi yactota HaxoamTcs B AvanasoHe P31.26~P31.27

39: O6HapyxeHue auana3oHa YyacToTbl 4

Pabouasi yactota HaxoauTcs B avanasoHe P31.28~P31.29.

MpvmeyaHwne:

(1) BblweynomsiHyToe 3Ha4YeHUe «NOAKMYEeHa/aKTUBHA»: ANsl penenHoro
BbIXO4a — HOPManbHO pa3oMKHyTble kKoHTakTbl (RA 1 RB, TA n TB) 3aMKHyTHI,
HOpMarnbHO 3aMkHyTble koHTakTbl (RB n RC) pa3omkHyTbl; Ans Bbixoaa
C OTKPbITbIM KOMMEKTOPOM 3TO O3HAYaeT, YTO ToyKa BbIXOA4A HaxoauTcs B
COCTOSIHUM HU3KOrO YPOBHHA. AHANOrMyHo, B OTHOLUEHUW BbILLEYNOMSHYTOrO
«OTKMIOYEeHa/HeakTVBHa»: AN PeneviHoro BbiIXOAa JTO O3Hayaer, YTo



HOpMarnbHO pa3oMkHyTble koHTakTbl (RA m RB, TA n TB) pasomkHyTbl, a
HOpMarnbHO 3aMkHyTble KoHTakTbl (RB u RC) 3amkHyTbl; Ans Bbixoga C
OTKPbITbIM KOMNMEKTOPOM 3TO O3HayaeT, 4TO Toyka BbIXO4a HaXOAUTCA B
COCTOSIHUM BbICOKOTO UMMNeaaHca.

(2) 3aBoackas HacTpovika, p 31.04 = 3, knemma Y1 HasHavyaeTCs BbIXOAOM
curHana pabotbl (MYCK); P31.05 = 2, knemma Y2 HasHa4yaeTcsi BbIXOOOM
curHana HeucnipasHoctm M4,

(3) CurHan 3anycka (MMYCK): MY nogaeTt curHan 3anycka TONMbKO B TOM
crnyyae, ecrnv OH noryvaeT KOMaHAHbIA CUrHan HanpasfeHus BBEPX/BHU3 K
OTCYTCTBYET ONokMpoBKa 6a30BOro anekTpoaa.

(4) BpemeHHble napamMeTpbl ModayM CurHana O HEeUCNpPaBHOCTU: B
cnyyae nobon HeucnpasHocTn MY ByaeT nogaH curHan npeaynpexaeHus o
HencnpaBHocTu. B T0 xe Bpems curHan pabotbl 6yger copoweH. CurHan
HENCnpaBHOCTU 3a6MOKMPOBaH U MOXET OblTb COPOLUEH BHELUHUM BXOAHbIM
curHanom cbpoca, onepatopom npu cbpoce, OTKIMOYEHUN MUTaAHUA WK
Nno WCTEYEHUN BHYTPEHHEro BPEeMEHW 3adepXkn. BpemeHHble napameTpbl
curHana npeaynpexaeHns 0 HeMcnpaBHOCTM MPeAcTaBneHbl Ha pucyHke 6.15.

Puc.6.15 - BpemeHHbIe napamempbl CU2Hano8 HeucrnpasHocmu

®DyHKUMO- HasBaHue [nana3oH HacTPOWMKK 3aBog. U3m.
HanbHbIA KOA yHKUMUM 3Hau.

P31.06 3apepxka 0,0~120,0 0,0 n
BKItoueHust R
(cek)

P31.07 3apepxka 0,0~120,0 0,0 [
oTknoyeHnsa R
(cek)

P31.08 T 3agepxka 0,0~120,0 0,0 [ ]
BKIOYEHMS (Cek)

P31.09 T 3apepxka 0,0~120,0 0,0 [
OTKMHoYEHUs (cek)

P31.10 Y1 3apepxkka 0,0~120,0 0,0 [
BKITHO4YEHMSI (CeK)

P31.11 Y1 3apgepxka 0,0~120,0 0,0 []

OTKMHoYeHUs (cek)



P31.12 Y2 3apepxka 0,0~120,0 0,0 n
BKITIO4EHUS (CeK)

P31.13 Y2 3apgepxka 0,0~120,0 0,0 n
OTKIMIOYEHUs (cek)

P31.06 - P31.13 - BpemMs Ons yCTaHOBKWA 3afepxku cpabaTbiBaHus W
3agepxkn cpabatbiBaHus BbixogHbIX knemMm RA-RB-RC, TA-TB u Y1, Y2. C
NMOMOLLBI 3TUX (DYHKUUA MOXHO HacTpoWUTb BPeMsl 3adepXKKW BbIXOQHOIO
COCTOSIHUSI KXXO0W BbIXOAHOW KNeMMbl OTHOCUTENBbHO haKTU4YeCcKoro curHana.
Kpome Toro, Bpemsi 3aiepkv BbILLEYNOMSIHYTOrO COCTOSIHUSI BbIXO4a MOXET
ObITb YCTAHOBNEHO OTAENBHO NpK cpabaTbiBaHUK curHana unu npu cbpoce.

®DyHKUMO- HasBsaHue [nana3oH HacTPOWMKU 3aBoga. Usm.
HanbHbIA koA pyHKUUM 3Hau.
P31.20 [unanasoH 0,0~50,0 4,0 n
obHapyxeHus

Hynesoro Toka (%)

OTOT napameTp npeacrtaensieT cobov NPOLEHTHOE OTHOLLUEHWE BbIXOLHOMO
Toka MY K HOMMHaNbHOMY TOKY ABUraTens.

HaHHas yHKUMA MOXET Mcnonb3oBaTbCs AnS OBHapY>XeHUs M3MeHeHus
COCTOSIHUSI Harpysku. YCTaHOBMTE (YHKLUMIO BbIXOAHOM Knemmbl Ha «15:
HyneBOW TOK» W KreMMa akTMBMPYETCH Mocne TOro, Kak BbixogHow Tok MY
CTaHET MeHblue [AuanasoHa OOHapyXeHUst HyneBoro TOKa, 3aJaBaemMoro
napameTtpom P31.20.

Mpu ocrtaHoBe MY, ecnu Tok MY npeBblllaeT NOPOroBOE 3HAYeHuE,
cpabaTtbiBaeT COOTBETCTBYyOLLAA BbIXOAHasA KiemMma, 3ajaBaemasi KoAOM
dyHKUMn 15 (nn 115).

®DyHKUMO- HasBsaHnue [nana3oH HacTPOMKMU 3aBog. Usm.
HanbHbIA koA pyHKUUM 3Hau.

P31.21 [unana3soH 0,00~300,00 1,00 []
OOCTUXEHUS
3a4aHHOW 4acToThl
(Tu)

P31.22 YpoBeHb 0,00~655,35 1,00 []
obHapyxeHus
yactoTbl (11 2)
(")

P31.23 [Ounana3zoH 0,00~300,00 0,20 [
obHapyxeHus

yacToTbl (11 2)
("w)



PyHkuma P31.21 ucnonbsyetcs Ans o6HapyXeHWsA OTKIMOHEHWS BbIXOAHON
4YacToTbl OT 3afaHHOW. YCTaHOBUTE (PYHKUMIO BbIXOAHOW KNeMMbl Ha «4:
OOCTWKEHUE 3a4aHHOW 4acTOTbI», OTKMOHEHNE MEXAY BbIXOAHON W 3aJaHHOMN
yactoton Y HaxoguTca B npedenax Auana3oHa HaCTPOWKM ITOrO Kopa
yHKLUN.

Yi npeactasnset cobon knemmbl YO - Y1 nnn knemmebl pene R - T.

Puc. 6.16 - JuanasoH 0ocmuxeHus 3a0aHHol yacmomei 1

MapameTtpbl P31.22 n P31.23 B OCHOBHOM MCMOSb3YHOTCH A1 ONpeaeneHus,
HaxoguTcsa N BbIxoaHas vacTtorta MY B 3agaHHOM AvanasoHe YacToT.

Mpn pocTtmxeHun yactoTbl 1, Korga BbixogHasa 4Yactorta MY gocturaer
UV NpeBbIaeT ypoBeHb 0b6HapyxeHus yactoTel (1 u 2) (P31.22) c yyetom
AvanasoHa obHapyxxeHust yacTtoTbl (1 1 2) (P31.23), cpabaTbiBaeT gocTxkeHne
YacToTbl 1; Mocne COOTBETCTBYIOLLErO AENCTBUSI BbIXOAHOW KMemMbl, Koraa
BbixogHas 4actota [14 cHwkaeTcs Oo 3Hadenuss (P31.22), poctukeHue
YactoTbl 1 cbpackiBaeTcs. [oCTKeHMe 4acToTbl 1 UMeeT oTpuuaTenbHyto
noruky, npy cpabaTbiBaHUM CTaTyCc COOTBETCTBYyOLEero Beixoga — BbIKI1; npu
cbpoce cTaTyc cooTBeTCTBYtOLLEro Bbixoda — BKJ1.

Mpwn gocTwkeHUn YacToThl 2, Koraa BbixogHas YactoTa MY gocturaet mnm
npeBbIlaeT ypoBeHb 0B6HapyxeHus yactotbl (1 1 2) (P31.22), cpabaTbiBaeT
obHapyxeHne 4acToTbl 2; Mocfie COOTBETCTBYIOLLEro [AEeNCTBUA BbIXOAHOW
Kremmel, Korga BbixogHasi YacTtoTa 14 cHoBa cHukaeTcst Ao 3HayeHus (P31.22)
C y4yeToM AuanasoHa obHapyxeHus YacTotbl (1 n 2) (P31.23), obHapyxeHne
YacToTbl 2 cOpacbiBaeTcs. [lOCTMXEHME YacToTbl 2 MMEeeT MOMOXUTENbHYIO
NOrnKy, Npu cpabaTbiBaHWK CTaTyC COOTBETCTBYoLWero Bbixoga — BKI1; npu
cbpoce craTtyc cooTBeTCTBYHOLEro Bbixoaa — BbIKJI.

YcTaHoBKa (PYHKUMKU BbIXOAHOW KrnemMMbl Ha «5: [JocTKeHne 4acToTbl B
3a4aHHbIX npegenax», cMm. Puc. 6.17.



Puc. 6.17 - [Quana3oH docmuxeHusi 3a0aHHol Yyacmomsl 2

YcTaHoBKa OyHKUUM BbIXOQHOMW KnemMmbl Ha «10: goCTmkeHne 4acToTbl 1»,
cMm. Puc. 6.18

Puc. 6.18 - [JuanasoH docmuxeHusi 3adaHHol Yyacmomal 2



YcTaHoBKa (OYHKLUM BbIXOAHOW KNeMMbl Ha «11: OOCTMXKEHUE 4acToTbl 2»,
cm. Puc. 6.19.

Puc.6.19 - JocmuxeHue 4yacmomal 2

®DyHKUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoga. U3m.
HanbHbIA Koa byHKUMM 3Hau.
P31.24 Bpewms 0~65535 2 [ ]
HenpepbIBHON
pabotbl (4)

Korga nopaetcsa komanga 3anycka N4, nocne Toro, kak KONMMYECTBO YacoB
HenpepbiBHOM paboTbl AoCTUraeT 3HaveHuss P31.24, BbiBogMTCA curHan
MHAMKaTopa. BbixogHOM curHan vHAMKaummM MOXeT ObiTb akTUBMPOBAH NyTeM
onpepenenns oyHKLMOHaNbHOrO Koaa BbIXOAHOW KNeMMbl - «27».

®DyHKUMO- HasBaHue [nana3oH HacTPOMKMU 3aBoa. Usm.
HanbHbINA koA pyHKUUM 3Hau.
P31.25 CymmapHoe 0~65535 8 [

Bpemsi paboTbl (4)

Korga MY BKkntoYeH M cymmapHOe KOnM4ecTBO 4acoB paboTbl JocTuraet
3HayeHus P31.25, BbiBoguMTCA curHan wuHAukatopa. BbixogHow curHan
MHOMKaLUM MOXET ObITb akTMBUPOBAH NyTeM onpeaeneHns yHKUMOHanbHOro
KoAa BbIXOAHOM KNEMMbI - «26».

®DyHKUMO- HasBaHue [nana3oH HacTPOMKMU 3aBoa. Usm.
HanbHbINA koA pyHKUUM 3Hau.
P31.26 BepxHui npegen 0~655,35 50,00 [

Anana3oH 4acToTbl
3 (Mw)



P31.27 HwxHuii npenen 0~655,35 45,00 n
OvanasoH 4acToTbl
3 (M)

P31.28 BepxHui npegen 0~655,35 100,00 | o
[Mana3oH 4acToTbl
4 (Tu)

P31.29 HwxHui npenen 0~655,35 90,00 o
[Mana3oH 4acToTbl
4 (Tu)

[OnanasoH 4acToTbl 3 COOTBETCTBYET (PYHKLMOHANbHOMY KO4Y KremMMmbl
«38», a AManasoH 4YacToTbl 4 COOTBETCTBYET (PYHKLMOHANIbHOMY KOy KreMMbl
«39».

Mpynna P32. ®yHkuun aHanorosbix Bxoaos (Al)

®DyHKUMO- HasBaHue [nana3oH HaCTPOWMKK 3aBoga. Usm.
HanbHbIA KOA byHKUMN 3Hau.
P32.00 Tun Bxona Al1 0~3 0 n
P32.06 Tun Bxoga Al2 0~3 0 [

HacTpolika napameTpoB Tvna aHanorosoro Bxoaa:

0: 0~10 B;

1: -10 B ~ +10 B (Tonbko Ans nnatbl pacwupeHus 1/0-B)
2: 0~20 MA;

3:4 MA ~20 MA
DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBog. Uam.
HanbHbIN KOO hyHKUUM 3Hau.
P32.01 DyHKUMA BXOAA 0~7 0 [
Al
P32.07 DyHKUMA BXOAA 0~7 0 [
Al2

P32.01 n P32.07 yctaHaBnuBaloT yHKLMIO aHanoroBbix Bxogos Al:
0: Het

1: 3apaHHas yacToTa

2: dakKTnyeckas yactora

3: 3apaHue momeHTa

4~7 pe3sepB



®DyHKUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoga. Usm.

HanbHbIA KOA byHKUMM 3Hau.

P32.02 HwxHnin npegen -100,00~327,67 0 ]
Al1 (%)

P32.03 BepxHui npegen 0,0~6553,5 100,0 [ ]
Al1 (%)

P32.04 dunsTpaumsa Al1 0~65535 10 [
(mc)

P32.05 Peseps

P32.08 HwxHui npepen -100,00~327,67 0 n
Al2 (%)

P32.09 BepxHui npegen 0,0~6553,5 100,0 ]
Al2 (%)

P32.10 dunbrpaumsa Al2 0~65535 10 n
(mc)

P32.11 Peseps

KombuHaums BepxHUA/HWXHUIA npeAen SBrseTca  KoadduUMEeHTOM
NPOMOPLNOHANBHOCTH.

N3meHsa BpemA punbTpaumm, MOXHO YNyylinTb MNOMEX03alUMLLEHHOCTb
BXOAHOW KNeMMbl, MOCKOMbKY aHarnoroBbil BxoA 4epe3 knemmbl Al1 un Al2
06bIYHO COAEpPXUT OnpeAeneHHbln curHan nomex. OpHako, yem Gornblue
Bpems dounsTpaumn, Tem bonblue 3agepxka peakumm KneMmmbl.

DaKTNYECKMIN BXOA = aHarnoroBbIlin BXOA X (BEPXHWI Npeaen BXoAa - HKHUN
npeaen Bxoga) + HWKHUIA Npeaen Bxoda

Mpynna P33. ®yHKUUKM aHanoroBbIiX Bbixoaos (AO)

DyHKUMO- HasBsaHnue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA koA pyHKUUM 3Hau.
P33.00 DyHkuma AO 0~30 1 [

q)yH KU1 aHanoroBoro Bbixoga

HacTpoiiku DyHKUMA CooTBeTCTBYHOLLEE OTHOLUEHUE
0 Bes dyHkuum -
1 BbixogHol Tok 0-le cootBetcTBYeT 0-10 B

2 BbixogHoe HanpsbkeHune 0-Ue cootsetctyet 0-10 B



3 BbixogHON MOMEHT 0-Te cootBetcTByeT 0-10 B

4 Hanpsixenne 3MT 0-Udc cootsetcTtByet 0-10 B

5 MNonHas MoLHOCTb 0-Pe cooteetctByet 0-10 B

6 AKTUBHasi MOLLHOCTb 0-Ne cootsetctByeT 0-10 B

7 dakTnyeckast CKopocTb 0-Ne cootBetctyeT 0-10 B

8 3apaHHasi ckopocTb 0-Ne cootsetctyeT 0-10 B

9 Ob6patHas cBa3b Mo 0-Ne cootsetctByeT 0-10 B

CKOpOCTN

10 Peseps -

1 Temnepartypa pagunatopa | 0-100 rpagycos cootsetcTBytoT 0-10 B

12 Ananoroseblii Al1 0-10 B cooTBetcTBYeT Bhixogy 0-10 B

13 Ananorosbii Al2 0-10 B cootBetcTByeT Bbixogy 0-10 B

14 Peseps

15 ModBus AO 0-10000 cooteetcTByeT 0-10 B

16 ModBus AO1 0-10000 cooTsetcTByeT 0-10 B

DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBog. Uam.
HanbHbIN KOA byHKUMUN 3Hau.
P33.01 AO HWXHUIA -100,00~327,67 0,00 =}
npegen (%)

P33.02 AO BepxHui 0,0~6553,5 100,0 =}

npegen (%)

Ecnun Tpebyetca HacTpouTb aHanoroBbli BbIXOA, MOXHO BOCMOMb30BaTbCst
3TON  PyHKUMEN. OTperynupoBaHHbIi  aHanoroBbli  BbIXOA —SBMSIETCA
dakTU4ecKkMM BbIXogoM kneMmbl AO.

MpvBeaeHHbIe Bbille NapameTpbl OTNINYAKOTCS OT APYTNX (PYHKLMOHAMbHbBIX
KOOOB, M perynupoBka nosnusieT Ha Bbixog AO B peanbHOM BPEMEHM.

dakTnyeckuin Bbixof = Bbixod AO x (BepxHui npeaen AO - HWXHUIA npeden
AO) + HwkHui npegen Bbixoga AO. [QuanasoH ¢paKTU4Yeckoro BbIXO4HOIO
HanpsbkeHus: -10 B - 10 B.



®DyHKUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Uzm.

HanbHbIA KoA hyHKUUM 3Hau.
P33.06 Tun BbIXOAHOIO 0: Het 0 n
curHana AO 1: 0B~10B
2: Peseps
3: OMA~20mA
4: 4AmA~20MA

F'pynna P4X. YactoTta
Mpynna P40. OcHoBHas

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbIW KOA byHKUMUN 3Hau.
P40.00 3apaHue c naHenu | 0,00~655,35 5,00 n
(Mw)

YactoTta npu 3anycke yCTaHaB/IMBAETCA C NaHesnn, 1 ee MOXHO U3MEHATb
HaXXatnem KHOMOK.

DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbIA KOA byHKUMN 3Hau.
P40.01 BepxHun npegen 0,00~655,35 50,00 []

YacroTbl (')

YacToTa npefenbHOro HampshkeHnss — 9T0 MUHMMarnbHas 4acTtoTa,
cooTBeTCcTBYyOWan MakcumMmarnbHOMY BbIXOOHOMY Hanps>XxeHuo Y.
HoMuHanbHoe 3HayeHue 4acToThl, COOTBETCTBYKOLLEEe ABUraTeNno, yKasaHo Ha
nacrnopTHoun Tabnuyke aneKkTpoasuratensa.

®DyHKLUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBoa. Usm.
HanbHbIN KOO byHKLUN 3Hau.
P40.02 Bpemsi pasroHa 0,00~500,00 5,00 ]
1 (cek)
P40.03 Bpewms 0,00~500,00 5,00 [ ]

3ameanexus 1
(cex)



B aToW byHKLMN MOXHO YCTaHOBUTB CKOPOCTb, € koTopol MY yckopsetcsa Ao
NOCTOSIHHOWM CKOPOCTY UMW 3aMefIieTCcs C NOCTOsIHHOM CKOPOCTKM A0 npouecca
OCTaHOBa MocCre ero 3anycka.

Bpemsa pasroHa 1: Bpems P40.02, wucnonb3yemoe AnNs MOBbILEHUS
BbIXOAHOW YacToTbl MY ¢ HyNeBow YacToTbl 40 MaKCUMarlbHOW.

Bpemsa 3amennenuss 1: Bpewmsi P40.03, ucnomnb3yemoe Ansi CHUKEHUS
BbIXOAHOW YacToTbl MY ¢ MakcumanbHOM YacToTbl 4O HYNEBOWA.

DyHKUMO- HassaHue [Aunana3oH HacTPOWMKu 3asoga. WUam.
HanbHbINA koA pyHKUUM 3Hau.

P40.04 Bpemsi pasroHa 0,00~500,00 5,00 [ ]
2 (cek)

P40.05 Bpemsi 0,00~500,00 5,00 [
3ameanexns 2
(cex)

P40.06 Bpemsi pasroHa 0,00~500,00 5,00 [
3 (cek)

P40.07 Bpewms 0,00~500,00 5,00 ]
3ameanexns 3
(cek)

P40.08 Bpewmsi pasroHa 0,00~500,00 5,00 []
4 (cek)

P40.09 Bpewms 0,00~500,00 5,00 ]
3amennexus 4
(cek)

B pononHeHne k paHee onpegeneHHoMy BpemeHu pasroHa 1 (P40.02) n
BpemeHu 3ameaneHus 1 (P40.03) MOXHO onpegenuTb TpU rpynmnbl BpeMeHN
pa3roHa W 3amefgneHust (Bpemsi pasroHa W 3aMefneHus 2, BpeMsi pasroHa u
3ameprieHus 2, Bpemsi pasroHa v 3amenneHust 4). MNocpeacTsom onpegeneHus
knemmbl DI (npu BbIGOpe OyHKUUKM BpEMEHM pasroHa U 3aMeAneHUsl) MOXHO
BblBpaTh pa3nuMyHoe Bpemsi pa3roHa v 3aMeAeHUst NPY PasnmyHbIX COCTOSIHUSX
Knemmbl. 3HayeHust 3TUX Tpex rpynn BpPEeMEHW pasroHa U 3aMeaneHust
aHanorn4Hbl napametpam P40.02 n P40.03.

DyHKUMO- HassaHue [Aunana3oH HacTPOWNKU 3asoga. WUam.
HanbHbIA koA pyHKUUM 3Hau.
P40.10 Bpemsi yrna 0,00~10,00 0,00 [
yckopenus 0 (cek)
P40.11 Bpewms yrna 0,00~10,00 0,00 ]
yckopeHus 1 (cek)
P40.12 Bpems yrna 0,00~10,00 0,00 n

3ameanexus 2
(cek)



P40.13 3akpyrnenue yrna | 0,00~10,00 0,00 [
3ameanexns 3
(cex)

P40.14 Tun yckopeHus/ 0~3 0 n
3amenneHust

Bpewmsa yrna yckopeHusi n 3amegnexusi: spemss P40.10 - P40.13 yyacTka
OyrM NpUMeHsieTcs AN ynyylleHns NaBHOCTW HavaslbHOro WM KOHEYHOro
CerMeHTOB Mnpouecca yckopeHust u 3amegnenust. O6bl4HO Ucnonb3yeTcst Ans
cucTeM, TpebyioLLmMX NNaBHOMO PerynMpoBaHusi CKOPOCTU.

P40.10 - P40.13 npeactaenstoT coboi napameTpbl S-ob6pasHoi KpuBoW
(kpuBOW CKOPOCTH) BO BpeMS paboTbl ABUraTens, korga 3aaaH MHOrOCKOPOCTHOM
pexum paboTbl nepekntovatens. OHu 3aaatoT Bpemsi pasroHa (P40.02), Bpemst
3ameaneHus (P40.03), sBpems yrna npu yckopeHun (P40.10 n P40.11) n Bpems
yrna npu 3amegnexHun (P40.12 n P40.13). 3Tu napameTpbl HENocpeacTBEHHO
BMNUSIOT HA XapaKTepucTukn S-obpasHon KpUBOW 1, CriefoBaTenbHO, HanpsaMyto
CBA3aHbl C 3PPeKTUBHOCTbLIO paboThl U yAOBCTBOM JKCMnyaTauum ABuUraTens.
KoHKpeTHble MOMoXeHNs BbllLeyKa3aHHbIX NapameTpoB B S-06pa3Hoii KpMBOK
paboTbl ABUraTens nokasaHbl Ha PucyHke 6.20.

Mapametp P40.14 B OCHOBHOM MCMOMb3yeTcsa AN cLeHapus NpUMeHeHUs
nogbeMHbIX MexaHnamoB: P40.14=1 nogaBneHue yrna B COCTOSIHUWN YCKOPEHUS;
P40.14=2 o3HavyaeT nogaBneHwe yrna B COCTOsiHUM 3amegnexusi; P40.14=3
0O3HayaeT NoAaBneHve yrna B COCTOSHUN YCKOPEHUS 1 3aMeaneHunst.

Puc.6.20 - lNonoxeHus napamempos Ha S-ob6pa3Holi kpusol pabomsi dgueamerns

®DyHKUMO- HasBsaHue [nana3oH HacTPOMKU 3aBoga. Usm.
HanbHbIA koA pyHKUUM 3Hau.
P40.15 M3meHeHne 0~200 190 [ ]
yckopeH/
3amenneH1 (%)
P40.16 MameHeHne 0~200 200 ]
yckopeH/

3ameaneH2 (%)



C nomowpbto Hactpoek P40.15 n P40.16, P40.04 - P40.09 pasroH u
3ameaneHne MOXHO COrfacoBaTb B COOTBETCTBUM C (PaKTUUECKOM CKOPOCThIO.

®DyHKUMO-
HanbHbIV KOA

P41.00
P41.01
P41.02
P41.03
P41.04
P41.05
P41.06
P41.07
P41.08
P41.09
P41.10
P41.11
P41.12
P41.13
P41.14
P41.15

B3aumocBsasb  mexay

CKOPOCTbIO.

Knemma
MHOro-
cTyneH4yaToro
pexuma 3

I'pynna P41. MHorocTtyneH4yaToe 3agaHue

HassaHue
pyHKUUM

CkopocTb 0 (y,
Ckopoctb 1 (I'y,
CkopocTb 2 (M,
CkopocTtb 3 ('y,
CkopocTb 4 (I,
CkopocTtb 5 ('y,
CkopocTb 6 (I,
CkopocTb 7 (I'y,
CkopocTb 8 (I'y,

CkopocTb 9 (y,
CkopocTtb 10 (y,
CkopocTtb 11 (IM'y
CkopocTtb 12 (Iy,
CkopocTtb 13 ('y,
CkopocTb 14 (I'y,

CkopocTtb 15 (I'y,

[Aunana3oH HacTPOWMKu

0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35
0,00~655,35

Knemma Knemma Knemma
MHOro- MHoOro- MHOro-
CTYNeH4YaToro | CTynmeH4YaToro | CTyneH4YaToro
pexuma 2 pexuma 1 pexuma 0
0 0 0
0 0 1
0 1 0
0 1 1

3aBoga.

Usm.

3Hau.

0,00
0,00
10,00
20,00
30,00
40,00
50,00
60,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

KOMOMHaUMeNn CUrHamnoB Kriemm u

Homep

CkopocTb
0

CkopocTb
1

CkopocTb
2

CkopocTb
3

3a4aHHoOM

MapameTp

P41.00
P41.01
P41.02

P41.03



0 1 0 0 CkopocTb P41.04
4

0 1 0 1 CkopocTb P41.05
5

0 1 1 0 CkopocTb P41.06
6

0 1 1 1 CkopocTb P41.07
7

1 0 0 0 CkopocTb P41.08
8

1 0 0 1 CkopocTb P41.09
9

1 0 1 0 CkopocTb P41.10
10

1 0 1 1 CkopocTb P41.11
1

1 1 0 0 CkopocTb P41.12
12

1 1 0 1 CkopocTb P41.13
13

1 1 1 0 CkopocTb P41.14
14

1 1 1 1 CkopocTb P41.15
15

B npuBegeHHoW Bbiwe Tabnuue coctosiHe “0” o3HavaeT oOTcyTCTBUE
BXOOHOIO CUrHamna Ha BXOAE, a COCTosiHue “1” — Hanuume BXOOHOro curHana
Ha Bxoge. Crneayowmii npUMep NOSsICHAET BbiLenpuBeaeHHyo Tabnuuy: Mpu
HanuuuM BXOOHOrO CUrHana Aans 3agaHus ckopoctu 0, BXogHOro curHana ans
3aflaHns CKOpOCTK 1, OTCYTCTBMU BXOAHOIO CuUrHana Ans 3agaHusi CKopocCTu
2 1 OTCYTCTBMM BXOOHOMO CUrHana Ans 3agaHusi CKOpocTU 3 OBOWYHBIN Kog
paseH “0011”, n cooTBETCTBYIOLLEN 3a4aHHON CKOPOCTbIO SBNSETCH 3adaHue
CKOPOCTU 3, 3Ha4YeHne CKOPOCTM KOTOPOro 3agaeTtcs napamerpom P41.03.

MHorocTyneH4yaToe ynpaBneHWe MOXET WCMOoNb30BaTbCA ANs 3agaHusi
onopHoro curHana MU-perynstopa, 3agaHns HanpsikeHusl Ans pasnernbHoro
pexuma U/f n T.4. B 4ONOMHEHWEe K MHOroCTyneH4yaToMy yrnpaBeHuto pyHKUmen
CKOpOCTU, YTOObI YAOBNETBOPUTL HEOBXOAUMOCTb B MEPEKIOYEHUN MEXDY
pasnuyYHbIMU 3agaHHBIMU 3HAYEHUSIMUA.

®DyHKUMO- HasBsaHnue [nana3oH HacTPOMKMU 3aBog. Usm.
HanbHbIA koA pyHKUUM 3Hau.
P41.16 YacTota 0,00~50,00 5,00 ]
TOM4YKOBOro

pexuma ('u)



P41.16 — 3HayeHWe YacToThl, 3agaHHOE Npy paboTe B TONMYKOBOM PEXUME.

M'pynna P5X. PerynupoBka 3agaHusa ckopocTu
Fpynna P50. Onepauusa BcnoMoraTenbHOro 1 OCHOBHOro KaHana

DyHKLUMO- HasBaHue [nana3oH HacTPOWNKK 3aBoga. Uzm.
HanbHbIA KoA hyHKUUM 3Hau.
P50.00 BcnomoratensHbii | 0: He onpegeneH 0 n

KaHan 1: Al
2: Al2
3: Het
4: peseps
5: 3HayeHWe napameTpa
P51.07

Puc. 6.21 - Cxemamuyeckoe u3obpaxeHue OropHO20 CuzHasa ecrioMo2amesibHo20 KaHana

Mo ymonyanuio 3HayeHune fcm ycTaHaBnuBaetcs napametrpom P10.03
Nno OCHOBHOMY oOmnopHoMy 3HadeHuto fm. [pu BbiGope yHKUMM «44»
Ha uudposom Bxope DI: Koraa OCHOBHOE W BCMOMOraTeslHoe OMopHbIe
3HaYeHUs] Pa3OMKHYTOTO KOHTypa MEepeklloyaloTca Ha BcrnomoratenbHoe
OMOpHOE 3HayeHWe, OCHOBHOE OMopHoe 3HaveHne fm nepekniovaetcss Ha
BCrnomMoraTensHoe onopHoe 3HauveHue fa(P50.00).

DyHKUMO- HasBaHue [urana3oH HaCTPOWKHU 3aBog. Uam.
HanbHbIW KOA4 pyHKLUU 3Hau.
P50.01 KombuHauus 0: Het 0 n
OCHOBHOIO 1 1:0cHoBHoW
BCnomMoraTtensHoro | +BcnomoraTenbHbin
2: OcHoBHOMN

-BcnomoratenbHbin
5: MakcumanbHoe 3HavyeHve
6: MnHumanbHoe 3HaveHue



Puc. 6.22 - Cxemamuyeckoe u3obpaxeHue KOMbUHaUuu OCHOBHO20 U 8CIIOMO2amesibHO20 KaHana
PasoMKHYmoz20 KoHmypa

OcHoBHas 1 BcrnoMoraTenbHas obpaTtHasi CBsi3b MOTyT GbiTb aHanoroBbIMU
U UMNYTbCHBIMU.

OcHoBHOe onopHoe 3HayeHue fm 1 BcnomoraTenbHoe oropHoe 3HaveHwue fa
MOTYT YNpaBnATbCA NMOCPEACTBOM «CITOXEHUSA», «BbIYUTAHUSA», KMAKCUMyMa»
N «MUHUMYMaY».

OCHOBHOW 1 BCMOMOraTernbHbI KaHanbl 3aaHusi YacToTbl B pa30OMKHYTOM
koHType P50.01 onpepenstotcsa cnegyowmmM obpasom.

0: Het

1: OcHoBHOW+BcnomoraTenbHbIN: BcnoMmoratensHoe onopHoe 3HaYeHne
YacToTbl HaKnadblBAaeTCsl Ha OCHOBHOE OMOpHOe 3HayeHue, QYHKLMS—
«KCIOXEHNE».

Puc. 6.23 - KombuHayusi « OcHogHoU+BcriomoezamerbHbIl» KaHarbl 3a0aHusi Yacmombl

KomGBrHauusa kaHanos B pa3oMKHYTOM KOHType fcom = ocHOBHasi onopHasi
yacTota fm + BcnomoraternbHasi onopHas yacTota fa

2: OcHoBHOW - BcnomorartenbHbI: BcrnomoratenbHoe onopHoe
3HaYeHVWe YacToTbl HaKNafblBAeTCA Ha OCHOBHOE OMOPHOE 3HaYeHwe,
YHKUMSA — «BbIYMTAHUEY.



Puc. 6.24 - KombuHayusi « OcHosHoU-BcriomozamenbHbliii» KaHarbl 3adaHus 4acmoms!

KOM6MHMpOBaHHaﬂ ornopHas vYacTtoTta B Pa3oOMKHYTOM KOHTYpe
fcom = ocHoBHasi OnopHasa 4YactoTa fm - BcnomoraTenbHas OnopHas YactoTta fa.
5: MakcumanbHoOe 3Ha4yeHue: Bbl6MpaeTCﬂ MakcumarnbHoe 3Ha4YeHue u3
OCHOBHOIO OMNOPHOro 3Ha4YeHnA fm 1 BcnomoratensHoro OMNOPHOro 3Ha4YeHnA fa.

Puc 6.25 - KombuHauusi «MakcumarbHoe 3HauyeHue» KaHasbl 3a0aHusi Yacmomeil

6: MuHumanbHoe 3HavyeHue: BbibvpaeTca MuHMManbHoOe 3HayYeHvne u3
OCHOBHOIO OMOPHOro 3Ha4YeHns fm 1 BCnomoraTensHOro onopHOro 3HaveHus fa.



Puc. 6.26 - KombuHayus «MuHuManbHoe 3Ha4eHue» KaHasbl 3a0aHusi 4acmombi

Ecnu  vacToTa, COOTBETCTBYIOLIAS KOMGUHUPOBAHHOMY
—_— 3HaueHMo fcom, MpPEeBLILAET BEPXHW W HWKHUI npenesb
—_ 4acToTbl, BbIXOQHAs YacToTa OrpaHUYNBAETCs BEPXHUM W
— HWKHWM npegenamu.

I'pynna P51. NMNO-perynupoBaHue

MWA-perynupoBaHne npeacTaBnser cobor pacnpoCTpaHEHHbI MeTof
ynpaBneHusi npoLieccamu, KOTopbI perynmpyet BbixogHyto Yactoty MY nytem
BbIMOMHEHNS1 MPOMOPLUMOHAINbHBIX, MHTErpanbHbiX U AuddepeHumanbHbIX
onepauuii No BbISIBIIEHWIO OTKIMOHEHU MEXAY KOHTPOIbHbIM CUrHanom obpaTtHom
CBSI3V M 3adaHHbIM curHanom, obpasysi cuctemy oTpuuatenbHow obpaTHon
CBSI3W [ON1S1 COOTBETCTBUS KOHTPOSIbHOTO 3HayeHusi 3afaHHOMY 3HayeHwuto.
MpumeHsieTcs Ana ynpaerneHWs TakMMKW npoueccamu, Kak perynvpoBaHue
pacxofa, AaBneHus u Temnepatypbl. OCHOBHas NpuHUMNuansHas 6rnok-cxema
ynpaBneHusi BbIMSAUT criegyolwmm o6pasom.



DyHKUMO- HasBaHue [nana3oH HaCcTPOWKMU 3aBog. Usm.

HanbHbIA Koa byHKUMUM 3Hau.
P51.00 NMna ynpasnenne | 0: 3anpet NUQ 0 []
1: Paspelwuenve NMA
P51.01 OcHoBHoOW kaHan 0: 3HayeHve napameTpa 0 []
3ajaHus (P51.07);
1:Al1;
2:Al2;
6: Modbus RTU
P51.02 BcnomoratenbHbil | 0: 3HaveHne napametpa 2 []
KaHan 3agaHus (P51.07);
1:Al1;
2:Al2;
6: Modbus RTU
P51.03 KombuHauus 0: Her; 0 n
OCHOBHOIO 1 1: OcHoBHOM +
BCMOMOraTeslbHoro | BCroMoraTenbHbIN;
2: OCHOBHOM -

BCMOMOTaTerbHbIN;

5: MakcumanbHoe
3HayeHve;

6: MMHuManbHoe 3HaveHue.

B cucreme 3amMKHyTOrOo KOHTypa C oOOpaTHOM CBSI3blo, MpWU  Hanmuuuu
OCHOBHOMO ¥ BCMOMOraTeflbHOro KaHana 3afaHusi, OCHOBHbIM OMOPHbIM
3Ha4YeHMeM MOXeT ObITb BHYTpEHHee, aHaroroBoe, KOMMYHWKaLMOHHOEe
OMOPHOE 3HaYyeHue; BCNOMOraTernbHbIM OMOPHbLIM 3HAYEHVEM MOXET CIyXWUTb
aHanoroBoe, BHyTPeHHee OMOPHOEe 3HaYeHue.

DyHKLMS OCHOBHOIO 1 BCIOMOraTenbHOro ynpaBrieHns ONopHbIM 3aMKHYTbIM
KOHTYpOM aHanornyHa TakoBoW AN pa3oMKHYTOro KOHTypa. bonee nogpobHyto
nHdopmaumtio cm. B P50.01.

AHarnoroBble napamMeTpbl 3aMKHYTOrNo KOHTypa ynpaBleHusd,
— TakMe Kak OCHOBHOW OﬂOprIVI curHan, BCrnoMoraTerbHbIv

— OMOPHBIN CUrHar, OCHOBHas obpaTHas CBA3b 1 BCNoMoraTternbHas
— obparHas cBf3b, He MOTyT ObITb YCTAHOBIEHbI HA OAWH U TOT Xe
KaHan.
®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. Uam.
HanbHbIN KO pyHKLUN 3Hau.
P51.04 OC ocHoBHOro 0: 3HayeHve napameTpa 1 [
KaHana (P51.07);
1:Al1;
2: Al2;

6: Modbus RTU



P51.05 oC 0: 3HayeHve napameTpa 2 []
BcnomorarensHoro | (P51.07);

KaHana 1:Al1;
2:Al2;
6: Modbus RTU
P51.06 KombuHauus 0: Her; 0 n
kaHanos OC 1: OcHoBHOM +

BCMoMoraTernbHbiIi;
2: OCcHOBHOW -
BCMOMOraTenbHbIN;
5: MakcumansHoe
3HayeHue;

6: MuHumanbHoe
3HayeHue.

B cucteme 3amMkHyTOro KOHTypa C OOpaTHOM CBSI3bl0 OCHOBHasi W
BCMomoratenbHass obpaTtHas cBA3b MOryT OblTb  @HanoroBbiMu UK
MMMYINbCHBIMU.

DyHKUMM OCHOBHOWM WM BCMOMOraTenbHOW 0OpaTHOM CBSI3W B 3aMKHYTOM
KOHTYpe mnpouecca TakMe e, Kak U [Afs OMOPHOro curHana npouecca B
3aMKHYTOM KOHTYpe M OMOPHOro CurHana npouecca B pasoMKHYTOM KOHTYpe.
Bonee nogpobHyto nHpopmaumio cm. B P50.01.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. U3sm.
HanbHbIN KOQ byHKLUM 3Hau.
P51.07 3apanue N0 0,00~10,00 0,70 [

Mepen onpefeneHrem ONopHOro 3Ha4YeHUs NpoLecca B 3aMKHYTOM KOHTYpe
cnepyer BblbpaTh B napameTtpe P51.00=1.

Ecnn Tekywmn pexum ynpaeneHuss npefctaenser cobon npouecc
3aMKHYTOro KOHTypa C aHanoroBol obpaTHON cBA3bLo, Npu ycTaHoBke P50.01
B 0, P51.07 ncnonb3yetcs anst onpegeneHnsi OrnopHOro 3HavyeHust 3amMmKHyToro
KOHTYpa.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKHU 3aBoa. Uam.
HanbHbIN KOO chyHkuUMN 3Hau.
P51.09 [NponopuuoHansHoe 0,000~10,000 0,500 [ ]
3BeHo Kp
P51.10 WHTerpanbHoe 3seHo | 0,000~10,000 0,500 ]
Ki
P51.11 OunddepeHumansHoe | 0,000~10,000 0,000 ]

3BeHo Kd



Yem Bbllle 3HaAYeHMEe nNponopumoHarnbHOro ycunennss Kp, tem 6Gonblue
06beM perynmpoBkM U TeM BbICTpee OTKMMWK, HO CIWLLKOM 60mbLUoe 3HaYeHne
MOXET BbI3BaTb KonebaHus B cucteme; YeM Huxe 3HadeHve Kp, Tem Gonee
ycToMuMBa cucTtemMa U MefaJieHHee OTKNMK. YeM Bbille 3HauyeHne BpeMEHU
MHTerpmpoBaHus Ki, Tem megneHHee oTKNMK 1 6onee cTabunbHbIA BbIXOAHOW
curHan, xyxe crnocobHOCTb KOHTpOns (nyKTyauui MHTEHCUBHOCTM CUrHana
obpaTtHol CBs3N; YyeMm Hke 3HadeHue Ki, TeM ObicTpee OTKMMK U CunbHee
dnyKTyaumnm BbIXOQHOTO CUrHana; CrvLIKOM HU3KOE 3HAYEHUEe MOXET BbI3BaTb
KonebaHusi. YcTaHoBUTbL npegden ycuneHus avddepeHumaTopa MOXHO
npu nomowy BpemeHn AnddepeHumpoBaHns Kd Takum obpa3om, 4ToObI
obecneuntb HeobXxoAMMBIN YpoBeHb AnddepeHumanbHOM CocTaBnsaowWwen Ha
HU3KOW M BbICOKOW YactoTe. Yem Gonblue Bpemsi auddepeHumMpoBaHus, Tem
BblLLE AMana3oH PeryrnmpoBKy.

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoa. Uam.
HanbHbIN KOO yHKUMM 3Hau.
P51.12 Onepauus 0: Mpw npeBbIWeHUN 0 []
MNHTErpvpoBaHus 4acToTbl cTON
VHTErpypoBaHue

1: Mpu npeBbIWEHNN
4acToTbl NPOAOMKaThb
VHTErpypoBaHue

HaHHas dyHKUMA onpedensieT KOHKPETHbIM  pexum  paboTbl  npu
perynnposaHum npoLiecca B 3aMKHYTOM KOHTYpe.

Ecnu Bbixoa npouecca perynnpoBaHus no 3aMKHYTOMY KOHTYpY AoCTUraeT
BEPXHEro uUnu HmxHero npegena 3agaxus (P70.00 nnn P70.01), cywecTtByet
ABa BapvaHTa AeNCTBUIA NPYU UHTErPUPOBAHNN.

0: Ecnu yactota pocTuraeT BepxXHEro M HWXKHero npepenos,
perynupoBaHuMe WHTErpMpoBaHWsi OCTaHaBNMBAETCA: WHTerpasnbHoe
3HayeHWe OCTaeTcs HEeW3MEHHbIM, a MpW W3MEHEHWM pasHULbl Mexay
3afaHHbIM 3HaYeHNeM 1 3HaYeHnem obpaTHON CBA3M MHTerpanbHoe 3HadYeHne
OyneT NBMEHSTLCA COrNMAcHO 3TOMY U3MEHEHWIO.

1: Ecnn vactota pocTuraer BepXHEro W HWXKHEro npeaenos,
MHTEerpanbHoe perynupoBaHWe MPOAOIIKAETCA: MHTerpanbHoe 3HaveHune
pearvpyetT Ha W3MeHeHWe MexAdy 3af4aHHbIM 3Ha4YeHMeM W 3HayYeHuem
obpaTHOI CBSI3W B peanbHOM BPeMeHW, eCnvi He AOCTUTHYT BHYTPEHHWI npeaen
UHTerpupoBaHus. [pu M3MEHeHUN pasHULbl Mexay 3aAaHHbIM 3Ha4YeHUeM K
3HayeHnem obpaTHoin cBA3K noTpebyetcst Bonblue BPeMeHW ANS OCTaHOBKU
WHTErpypoBaHuns, Npexae YeM MHTerpanbHoe 3HaveHwe nocregyeT 3a 3Tum

®DyHKUMO- HasBsaHue [nana3oH HaCcTPOMKU 3aBoga. Usm.
HanbHbIA koA pyHKUUM 3Hau.
P51.13 BepxHui npegen 0,0~6553,5 100,00 | =
MHTErpMpoBaHusa

(P70.00) (%)



P51.14

P51.15

P51.16

BepxHui npegen
ocC nna (%)

HwxHui npenen
OC Nna (%)

BepxHun npeaen
BbIXOLHOO
curnana NAA (%)

0,0~6553,5

0,0~6553,5

0,0~6553,5

50,0

0,0

100,0

P51.14 - P51.16 yctaHaBnuBaloT MpeaenbHOe 3HayeHue B ynpasreHun

MpoLIeCCOM B 3aMKHYTOM KOHType.
obpatHon cBsis3n MO (P51.14),

Ecnn oHO Bblle BepxHero npepena
HeobxoanMmo oTperynuposatb €ro B

COOTBETCTBMU C BEPXHUM NPEaenoM; ecriv OHO HWxXe HxHero npegena, NUO-

perynmposaHune He Nnpon3BoauUTCA.

DyHKUMO-
HanbHbIA Kof
P51.17
P51.18

P51.19

P51.20

P51.21

Hassanue
yHKUMM

Pexum cHa

YacroTa nepexona
B pexum cHa ('u)

3apepxka nepen
nepexoaom B
pexum cHa (cek)

Honyctumoe
OTKMOHEHNe
Ans BbIxoAa n3
pexuma cHa

3apepxka Bbixoda
13 pexumMa cHa
(cex)

[nana3oH HacTPOWKMU
0: 3anpeT pexvma cHa
1: PaspelueHuve pexuma cHa

0,00~655,35

0,00~655,35

0,00~655,35

0~6553,5

3aBog.
3Hau.

0

30,00

10,00

0,10

10,0

U3m.

I'Iapameprl cndulero pexuma. Ecnu pexnm CcHa paspelleH, MOXHO

YCTaHOBUTb 4acTOTy, 3aAepXXKy, AONYCTUMOE OTKIIOHEeHUE U 3adepXXKy npu

BbiX04e N3 pexXuma cHa.

®DyHKUMO-
HanbHbIN KO

P51.22

P51.23

HasBaHue
dbyHKUMUM

Bpewms yckopeHus/
3ameaneHust (cek)

PunsTpauymns
BbIXO4HOrO
curHana OC (cek)

[nana3oH HacTPOMKMU

0,0~6553,5

0,000~65,353

3asoga.
3Hau.

0,0

0,010

WUam.



[Mpu BHe3amnHbIX M3MEHEHMAX B 3aMKHYTOM KOHType 3T [ABa napameTpa
MOTyT ObITb HacCTPOEHbl ANS YNpPaBreHWst OMOPHbIM 3HAYEHMEM B TeYeHue
HEKOTOPOro BPEMEHW, TaK YTO Mpoueccbl B 3aMKHYTOM KOHType Oyayt
CTabunbHbIMU.

®DyHKUMO- HasBsaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIA koA, pyHKUUM 3Hau.
P51.24 MuHumansHoe 0,0~10,00 0,0 ]

3HaueHve 3agaHus
(%)

P51.25 MuHumansHoe 0,0~10,00 0,0 ]
3agaHve
COOTBETCTBYET
MUHUManbHON
OC (%)

P51.26 MakcumansHoe 0,0~10,00 10,0 ]
3HayeHuWe 3ajaHus
(%)

P51.27 MakcumanbHoe 0,0~10,00 10,0 [
3agaHve
COOTBETCTBYET
MaKcuMmarnbHomn
OC (%)

P51.24 - P51.27 onpegensieT 3aBUCMMOCTb MEXAY aHaroroBbiM OMOPHbLIM
CUrHanoM 3aMKHYTOro KOHTypa U Tpebyemoli obpaTHoli cBsA3blo. 3agaHHoe
3HayeHue npeacTaBnsieTr cobol NPOLEHTHOe OTHOoLWeHMe haKTUYecKoro
3Ha4YeHUs1 3a4aHHON (hU3NYECKON BEMUYMHBI U BENUYMHBLI 0BpaTHOM CBA3W K
onopHomy 3HayeHuto (10 B nnm 20 MA).

Puc 6.25 - KombuHauusi «MakcumarbHoe 3HayeHue» KaHasbl 3a0aHusi yacmomel



Puc.6.29 - O6pamHoe pezynuposaHue

DyHKUMO- HasBaHue [urana3oH HaCTPOMKH 3aBopg. Uam.
HanbHbIN KOO yHKUUM 3Hau.
P51.28 MpepycTtaHoenexnHas | 0,00~655,35 22,0 ]
yactoTta ()
P51.29 Bpems yaepxusanus | 0~65535 0 []
npeaycTaHoBNEeHHOM

4acToThl (CekK)

Mocne Havana MMW[O-perynupoBaHnsi, B COOTBETCTBUM CO BpPEMEHEM
YCKOPEHUs1, YacToTa CHavana yBennyimBaeTcsi 40 3aAaHHON YacTOTbl 3aMKHYTOrO
kKoHTypa P51.28 n pabGoTta Ha 3TOW 4acToTe NPOOOIKAETCH B TeYeHue
HekoToporo BpemeHu P51.29, npexae Yem HayaTb paboTaTb B COOTBETCTBUM C
XapaKkTepucTrkamu 3aMKHYTOrO KOHTypa. Ecnu cpyHKuMsA npegycTaHOBNEeHHON
4YacToTbl B 3aMKHYTOM KOHType He TpebyeTcs, TO M npedycTaHOBMNEHHas
4yacToTa, 1 Bpems yaepxaHus MoryT ObiTb ycTaHOBMEHbI Ha 0.

DyHKUMO- HasBaHue [nana3oH HaCTPOMKHU 3aBopg. Uam.
HanbHbIW KOA PyHKLUN 3Hau.
P51.30 Bri6op aeiictaus 0: MNpsamoe pencreve 0 ]
nmo 1: ObpaTtHoe pgencreme

OTOT napameTp mcnonb3yetcs AnA Bblbopa MCTOYHUKA curHana obpaTHow
ces3u MU -perynsartopa.

0: Mpsimoe pencTBMe: YacToTa YMEHbLUAETCS C YBENWYEHVWEM curHana
obpaTHol cBA3n

1: ObpaTHOe AeNCTBMeE: YacToTa YBENNYMBAETCS C YBENUYEHNEM CUrHana
obparHol cBA3n



I'pynna P6X. BekTtopHoe ynpaBneHue
Ipynna P60. KoHTyp ckopocTu

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIA koA pyHKUUM 3Hau.

P60.00 Kp Hyneson 0,00~655,35 5,00 [
CKOpOCTH

P60.01 Ki Hyneeon 0~65535 73 [ ]
CKOpoCTH

P60.03 Kp Hu3skow 0,00~655,35 5,00 []
CKopoCTH

P60.04 Ki Huskon 0~65535 73 []
CcKopoCTH

P60.06 Kp Bbicokon 0,00~655,35 8,00 []
CKOpoCTH

P60.07 Ki Bbicokon 0~65535 73 []
CKOpOCTH

P60.09 YacroTta 0,0~6553,5 10,0 [ ]
nepeknoyeHns

fO (Hyneso -
Hu3ko) (%)

P60.10 YacTota 0,0~6553,5 60,0 ]
nepeknioYeHns

f1 (Hn3kon -
BbICOKOW) (%)

Ona TMWO-perynupoBanus KoHTypa ckopoctu PO, [0 ucnonb3syiotcs B
Ka4yecTBe perynnpyemMbix napameTpoB CEKLMN HyNeBOW CKOPOCTU, @ OCTarbHble
TpW rpynnbl NOAPA3AensoTcs Ha Tpu rpynnbl nocpeactsom P60.12 n P60.13.
P1, 11 ncnone3ytoTcs kak perynupyemMble napameTpbl HA3KUX ckopocTeld; P3, 13
MCMONb3YIOTCH Kak perynvpyemble napameTpbl BbICOKMX CKOPOCTEW.

lpynna napametpoB P60 B OCHOBHOM perynupyeT MpOnopLMOHanbHbIv
KoahdULUMEHT yeuneHnsa Kp n Bpemst MHTErpUpoBaHnNs perynaropa cKopocTu
Ki.

MponopumnoHaneHbI koadduumeHT yeunenus Kp:

OTperynupynte ero B COOTBETCTBUM C BEMUYMHOW MOMEHTa MWHepLun
BpaLLEHNst MEeXaHW4ecKoro YCTPOWCTBA, MOAKMIOYEeHHOro K Apuratento. B
crnyyae MexaHM4YecK/X YCTPOWCTB C 6OMbLUIMM MOMEHTOM MHEPLMK BpaLLeHus,
yBenuysTe KOahdULUMEHT ycuneHus P; B cnyyae MexaHU4YecKux YCTPOWCTB C
MarnbiM MOMEHTOM MHEPLIMN BPALLEHWS, yMEeHbLUNTE KOAMMULMEHT yCUNeHus
P.

Ecnn koadpbdmumeHT ycunennss P 6onblue MOMEHTa MHepuun, asuratenb
MOXeT KorebaTbCA MMM «MpocKakmeaTb», XoTa peakums MU moxeT ObiTb



yckopeHHon. Hanpotus, ecrnn koaduumeHT ycuneHns P MeHblue nHepumm,
peakuus ynpaeneHWs 3amMeanuTcs, a BpeMs MpUBEOEHUS CKOPOCTU K
YCTOMYMBOMY 3HAYEHUIO YBEMUYUTCS.

Bpewms nHTerpuposanus Ki:

YcTaHoBka 3HadyeHus 0 03Ha4aeT, YTO MHTEerpupoBaHNEe HEAEeWCTBUTENMBHO
(ynpaBnsietcst Tonbko koadpduumneHtom Kp). [Ons Toro, 4tobbl OTKIMOHEHUE
Mexay 3aJaHHOW CKOpPOCTbIO M (DAKTUYECKOM CKOPOCTbIO B YCTOMYMBOM
COCTOSiHUM ObINO HyneBbIM, Bpemsi MHTerpupoBaHusa Ki yctaHaBnusaetcsa Ha
3HaveHune, oTnnM4Hoe oT Hyns. Ecnn Ki yctaHoBneHo Ha Hebonbluoe 3HayeHwue,
cucTema pearvpyetr ObICTPO; HO €CnM OHO CIIULIKOM Maro, BO3MOXHbI
konebanus; ecnn Ki yctaHOBMNEHO Ha OoMbLIOE 3Ha4YeHWe, peakumns CUCTEMbI
3amepnnseTcs.

Perynuposka 3HaveHuns HacTponku MN[-perynatopa npu BbICOKON 1 HU3KOW
CKOpOCTHU:

Ecnn ckopocTb anekTpoaBuraTtens Bbllle, YeM 4YacToTa MepekroveHus
P60.10, To paborator P60.06 - P60.07, 4ytOo nosBonsieT cucreme AOCTUYL
NyyLlero ANHaMUYECKOro OTKIIMKa M OTCYTCTBUSA KonebaHwui; ecnn CKopocTb
aneKkTpoaBUraTenst Hwxe, Yem 4actota nepekntoveHus P60.09, To pabotator
P60.03 - P60.04. B uenom, 4tobbl NOMy4nTb MyYLIMA AUHAMUYECKUI OTKIMK
NpU HWU3KOW CKOPOCTM, MPOMOPLUMOHanbHbI koadduumeHT yeunenma P60.03
MOXHO COOTBETCTBYHOLUMM 0O6pa3oM yBENMUYUTb, @ BPEMS UHTErpMpoBaHWA
P60.04 MOXHO ymMeHbLNTb. ECnn cKOpOCTb HMXKe 4acToTbl NEPEKNoYeHUs
P60.10 v BbiLwe YacToTbl nepekntodeHnst P60.09, To pabotatot P60.03 - P60.07.

Puc. 6.30 - BnusiHue Kp Ha kpusyto obpamHoli cesiau



Puc. 6.31 - BnusiHue Ki Ha kpusyto obpamHoli cessu

®DyHKUMO- HasBsaHnue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIA KoA hyHKUUM 3Hau.

P60.11* Bbibopka koHTypa | 0~50 0 [ ]
CKOpoCTH

P60.12* dunbTpaums 0~1000 1 n
3ajaHus
KpyTALEero
MOMeHTa (MC)

P60.13* Kp (SSI) 0,00~655,35 8,00 [ ]

P60.14* Ki (SSI) 0~65535 73 [ ]

*[aHHble napameTpbl SIBAAIOTCA CepBUCHbIMU. He pekomeHayeTcs ux
N3MEHSATb, 3HAa4YEHNe NO YMOMYaHWIO ABNSETCH ONTUMarbHbIM.

Mpynna P61. KoHTyp ToKa

®DyHKUMO- HasBaHue [nana3oH HaCTPOWKMU 3aBoga. Usm.
HanbHbIW KOA PyHKLUU 3Hau.
P61.00* Kp 0,00~655,35 0,30 [ ]
P61.01* Ki 0,00~655,35 0,50 [ ]
P61.02* LLinprHa nonocel 0,00~655,35 200,0 [
nponyckanus (I'u)
P61.03* Pexuvm koHTypa 0~65535 4 [ ]

TOKa



*ﬂ,aHHble napameTpbl ABMAKTCA CEPBUCHBLIMU. He pekoMeHayeTca ux
N3MEHATb, 3Ha4YeHne No yMON4aHUIo ABNseTCA OnTUManbHbIM.

Ipynna P62. YnpaBneHne MOMeHTOM

®DyHKUMO- HasBsaHnue [nana3oH HaCcTPOWNKK 3aBoga. Usm.
HanbHbIA koA pyHKUUM 3Hau.

P62.00 3agaHue momeHTa | 0,0~400.0 0,0 ]
(%)

P62.01 HanpaBneHue 0: Bnepen 0 []
MOMEHTa 1: Ha3ag

P62.02 YckopeHue 0,01~655,35 1,00 []
MOMeHTa (CekK)

P62.03 3amennexve 0,01~655,35 1,00 []

MOMeHTa (CeK)

P62.00 - P62.03 - cooTBeTCTBylOLLME MAPAMETPbl B PEXUME yrpaBieHUs
KPYTSALLMM MOMEHTOM, MyTeM ycTaHoBku P62.01 MoxHO 3apaTtb HanpaeneHue
KpyTsero momeHTa, 0 o3Ha4aeT HanpaeneHue Breped, a 1 — Hasag; nytem
ycTaHoBku P62.02 n P62.03 MOXHO 3afaTb CKOPOCTb YCKOPEHWS 1 3amMeafieHns
KPYTSILLEro MOMeEHTa.

Mpynna P63. KomneHcauusi MOMeHTa

®DyHKUMO- HasBsaHnue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA KoA pyHKUUM 3Hau.

P63.00 HanpaBneHuve 0: npsimoe 0 [
KOMneHcauum 1: obpaTHOE

P63.01 KoadbdpuumeHt 0~6553,5 100,0 [
KOMneHcauum
MomeHTa (%)

P63.03 KomneHcauus 0,0~6344,0 0,0 [

Harpy3sku (%)

0 ykasblBaeT, 4YTO KpPyTAWMWMA MOMEHT 3afaeTcsl B MOMOXUTENbHOM
HanpaeneHnv, a 1 ykasblBaeT Ha TO, YTO KPYTSLIMIA MOMEHT 3ajaeTcs B
NMPOTUBOMOOXHOM HarnpasfieHnu.

3OTa rpynna napameTpoB UCMONb3yeTcs B OCHOBHOM B 06nacTtsx, TpebyoLmx
KOMreHcaLuum UKCMpoOBaHHOTO MOMEHTA.



Mpynna P7X. PaclumpeHHblie hyHKLUM 3aWwmnThbl
Ipynna P70. OrpaHnyeHue/3awmra

®DyHKLUMO- HasBsaHue [nana3oH HacTPOWKMu 3aBoa. U3m.
HanbHbIN KOO dbyHKLUM 3Hau.
P70.00 BepxHuit npeaen 0,00~655,35 50,00 [ ]
3apanus (Mu)
P70.01 HwxHui npepen 0,00~655,35 0,00 []

3apanus (Mu)

Ha pucyHke 6.32 MakcumanbHasi BbixogHas 4actota fmax — aTo
MakcumarnbHasi 4YacToTa, KOTOpyld MOXeT BblaBaTb npeobpasoBaTtenb
4acToThl.

MakcumanbHoe BbixogHoe HanpsbkeHne Umax — 370 BbIXOQHOE HanpsikeHne
MY, koraa oH paboTaeT Ha OCHOBHOM paboueit YacToTe, YTO COOTBETCTBYET
HOMWHanNbLHOMY HanpsKeHUo ABWUraTens npyu MCnonb3oBaHWM CTaHAAPTHOTO
ACVHXPOHHOIO 3neKTpoaBuraTens nepemMeHHoro Toka. CM. nacnopTHyto
Tabnuyky Asuratens.

BepxHu npegen uvactotel fH u HwkHWM npegen 4vactothl fL — aTO
MakcuMmarnbHast i MMHUMarbHas YacToTbl paboTbl ABUraTens, ycTaHaBnmBaeMble
nonb3oBatenieM B COOTBETCTBUMW C TpeboBaHWSIMW NPOU3BOACTBEHHOTO
npouecca.

Puc.6.32 - Cxema 8epxHe20 U HUXHe20 rpedesios Yyacmomal

®DyHKUMO- HasBsaHnue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA koA pyHKUUM 3Hau.
P70.02 Id orpaHunyeHus 0,00~2,00 0,00 [
3apanus (%)
P70.03 KoadbcpumumeHt 0~10000 0 [

orpaHuyenus Id



P70.02 - aTo npepycTaHoBrNeHHOe npefenbHOe 3HayeHve Toka no ocu d.
[MpeBbieHne 3TOr0 3Ha4YEeHWA NPUBOAUT K YNPAaBIEHNIO CHUXKEHWEM CKOPOCTH.

P70.03 - npegenbHbIn ko3adbdpuuMeHT ycunenus Id, onpegenswowni
amMnInMTYAHOE 3HaYeHME CHYDKEHUSI CKOPOCTU.

®DyHKUMO- HasBsaHue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA koA pyHKUUM 3Hau.

P70.04 Mpenen 0~250 150 [
BbIXOAHOro
MomeHTa (%)

P70.05 Mopor 0~200 160 [ ]
orpaHu4eHuns no
TOoKy (%)

P70.06 Mopor 540~800 750 [ ]
nepeHanpshkeHns
(B)

P70.07 3awmTa no 0.00~655,35 120,00 | =

NpeBbILLEHNIO
ckopocTtu (')

P70.04 - P70.06 3agaloT noporoBble 3Ha4YeHWs1 Meperpysku no TOKy W
nepeHanpspkeHuio MY. B HopManbHbIX YCROBUSIX NPU PE3KOM W3MEHeHUn
3aJaHHOM CKOPOCTM WNWU Harpysku auratenst BbixogHouW Tok Y moxer
NpeBbICUTbL TOYKY 3almTbl OT MNeperpy3kM Mo TOKy, 4YTO npuBedeT K
HeucnpaBHOCTU MO TOKY. PYHKUMSI OrpaHMYeHUst Toka 3aKniovaeTcs B TOM,
yTo MY KOHTpONUPYeT MrHOBEHHbIN BbIXOQHOW TOK M OrpaHnyvMBaeT ObICTpo
MEHSIIOLLIMINCS BbIXOOHOM TOK, YTOObI OH HE NpeBbIwan 3HadyeHne cpabaTtbiBaHUSA
3alWmMTbl, TEM caMblM 3PPEKTUBHO CHMXAs KONMYECTBO OLIMOOK MO TOKY U
obecneunBas bGecnepeboriHyio M HagexHytlo paboty cuctembl. Ecnm Tok
npesbIlWaeT onpegeneHHoe 3HadveHue (P70.04), MY nepexogut B cocTosiHUE
orpaHvM4eHuns Toka; npu pabote C NOCTOSIHHON CKOPOCTbIO €MKOCTb Harpysku
ocTaeTcsi cTabunbHOM Bnarogapsi orpaHUYeHWo Toka, U Neperpyskn nNo TOKY
He npoucxoauT. [pu cHwxeHwun Harpysku Y aBTOMaTMyecku BbIXOAUT U3
COCTOSIHUSI OrpaHuUYeHnsi Toka U BO30OHOBMSIET HOpManbHyl paboTty. JTa
yHKLUUS 0COBEHHO MoaxoauT AN crnyyYaeB BbICTPO M3MEHSIOLENCS YacToThl
BPALLEHNS NN Harpy3ku.

P70.07 ycrtaHaBnuBaeT 3HayeHMe 3aWwuTbl OT MNPEBbILEHNS 4YacToTbl
BpalleHns. Ecnu Bpemsi NpeBbICUT YCTaHOBMNEHHOE 3HaveHwe napameTpa
P94.04, nosiButcs cooblueHne o6 owmnbke Ne30.

®DyHKUMO- HasBsaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbINA koA pyHKUUM 3Hau.
P70.08 HacTpolika 0~65535 6 [
crneunanbHbIX

DYHKLMNA



BuT0: CHMXeHMe YacToTbl Npu neperpyske Mo ToKy. YcTaHoBKa aToro 6uta
Ha 1 akTuBMpyeT PyHKUMI0. HacTponkm yHKLUMN MOXHO 3aA4aTb C NMOMOLLIbIO
napametpos P70.23~P70.27.

But1: CHuxeHne 4acToTbl Npu neperpeBe. YcTaHoOBKa 3TOr0 GuTa Ha
1 akTmBupyeT dyHKUMIO. HacTponku yHKUMU MOXHO 3a4aTb C MOMOLLBIO
napametpos P70.29~P70.33.

BuT2: ®yHKUMS nepemeHHOW HecywlewW. YcTaHoBka 3Toro 6uta Ha 1
akTuBupyeT dyHkumo. Ecnu temnepartypa pagmatopa Boiwe 80 rpagycos,
npu NOBbILLIEHUN Ha Kaxable 2 rpagyca, HecyLlas YyactoTa cHukaeTcs Ha 1 kl'y
(HwxHWI npegen 2 kIu).

BuT6: He peructpupyetcs olwmbka NOHUXKEHHOIO HanpshkeHus. YcTaHoBKa
aToro 6uTa Ha 1 akTUBUPYET PYHKLMIO.

But11: pexum sHeprocbepexeHns GVC. YcraHoBka aToro 6uta Ha 1
aKTUBUPYET OYHKLMIO.

But13: ®yHkuma KEB (Kinetic Energy Backup, pe3epsupoBaHue
KMHETMYECKOW dHeprumn) paboTaeT 3a CYeT HaKOMMEHHOW KUHETUYECKOW
3HEepruv Ha Barny ABuratens: NPUMBOA MCMOMb3YeT PeKynepaTuBHYH 3HEPTUIO,
reHepupyemMmylo Asuratenem, Ans nopdepXaHus paboTbl CBOMX OCHOBHbIX
uenen.

®DyHKUMO- HasBsaHnue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA KoA, pyHKUUM 3Hau.
P70.10 Kanan gatuuka PT | 0: H3 0 []

1: PT1000/PT100

2: Bbicokoe conpoTtuBneHue
natunka PTC

3: Huskoe conpoTtusneHve
natumka PTC

P70.11 BepxHuit nopor 0,0~1000,0 150,0 [
patumka PT (°)

P70.12 HwxHWA nopor 0,0~1000,0 0,0 ]
patumka PT (°)

P70.13 3apepxka 0,0~10,0 3,0 []

natyuka PT (cek)

P70.10 - BbiGOp kaHana curHana PT

0: H3 —byHKUMA He 3agenicTBOBaHa

1: PT1000/PT100

2: Bbicokoe conpoTtueneHue gatdvka PTC

3: Huskoe conpoTtusnexue gatunka PTC

Ycnosusi cpabatbiBaHus ans owmnbkm Ne 35 (Mpesbiwexne curHana PT):
«3HadveHve PT > P70.11» unn «3HaveHne PT < P70.12» B TeueHune 5 cekyHa
(P70.13 He ucnonbayetcs);

Ycnosusi ounctkm npu owmbke Ne 35 (MpesbiweHne curHana PT): Yepes
5 cekyHp nocre BO3HUKHOBEHUsT owmnbkm «P70.12 < PT 3HayeHne P70.11»,
cbpocbTe oLnbKy.



®DyHKUMO- HasBsaHnue [nana3oH HacTPOWNKK 3aBog. Usm.

HanbHbIA koA, pyHKUUM 3Hau.
P70.19 Mopor 0~540 380 [
MOHWXEHHOro

HanpsikeHus 3MT

(B)

Moporosoe 3HayeHWe NOHMxeHHoro Hanpsbkenust 3MNT no ymonyaHuio Ans
MY knacca 400 B coctaenset 380 B.

®DyHKLUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. Usm.
HanbHbIN KOLg byHKLUM 3Hau.
P70.20 YpoBeHb 10,0~200,0 20,0 [
acummeTpum

anektpocetu (%)

Bo3moxHo onpegennte aCMMMETPUID 3NEeKTPOCeTU B COOTBETCTBUM C
Bbl6paHHbIM NPOUEHTHbIM 3Ha4YeHueM, Nnoporosoe 3HaYeHne MOoXeT ObITb
YCTaHOBJIEHO B 3aBUCUMOCTU OT yCJ'IOBVII;I aKkcnnyartauunn.

®DyHKUMO- HasBsaHue [nana3oH HacTPOWKu 3aBoa. U3am.
HanbHbIN KOO dyHKUMM 3Hau.
P70.21 3apepxka 0~65535 800 [ ]
obBHapyxeHus
LM (mc)

Mocne 3anycka, ecnu BbixogHowW Tok paseH 0, MY coobwmnT 06 ownbke Ne51
nocne 3agepxku obHapyxeHusi napametpa LUAM.

DyHKUMO- HassaHue [Aunana3oH HacTPOWNKU 3asoga. WUam.
HanbHbINA koA pyHKUUM 3Hau.

P70.23 Mopor yacToTbl 50~200 120 []
orpaHu4eHns no
TOKY (%)

P70.24 OrpaHuyeHne 0~65,535 0,001 [
Toka Kp

P70.25 OrpaHuyeHve 0~6,5535 0,0001 [
Toka Ki

P70.26 YMeHblueHne 0,000~1,000 0,005 n

YacToTkl npu
orpaHnyeHIn Toka
(%)

P70.27 Mopor 0~65535 10 []
OTKMIo4eHNs

orpaHuyeHNst Toka
(%)



P70.23 - P70.27 aBnsTCca napameTpamu, CBA3aHHbIMU C YMEHbLUEHNEM
YacToTbl MpW Neperpyske No TOKY, ANS BKIOYEHUs 3Ton yHKUMKn Tpebyetcs
HacTponka ButO0 B P70.08. Ecrnn Tok npesbiwaer P70.23, akTtuBupyetcs
PYHKLUMSA CHKEHNS YaCTOTbl.

®DyHKUMO- HasBsaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIA koA, pyHKUUM 3Hau.

P70.28 Mopor 0~530 530 [
nepeHanpsixeHns
cetu (B)

P70.29 MoHnxeHve 0~100,0 91,0 ]
YacToTbl Npu
[OCTVKEHUN
nopora T (°)

P70.30 Mopor T ans 0~100,0 80,0 n
OTKMIOYeHUs
3awmThbl (°)

P70.31 LWar ymeHblieHns | 0~65535 1 [
4acToTbl 33 UUKN

P70.32 Temnepatypa 0~100,0 88,0 [
orpaHu4uBaioLLas
yactoty (°)

P70.33 Linkn noHmxeHus 0~655,35 20,00 [
YacToTbl

Ecnun but1 B P70.08 paBeH 1, byHKLMSA CHUKEHUS YacTOThbl MpU Neperpese
aKTUBHa;

Ecnu Temnepatypa mogyns npesbiwaeT napametp P70.32 (Temnepatypa,
orpaHuMuYMBaloLLasl 4acToTy), KpuBasi CKOPOCTWM MpUOCTaHaBnuBaeTcs, a
NOBbILLEHWE YaCTOThl NpeKpaLLaeTcs;

Ecnu Temnepatypa mogyns Bbiwe napametpa P70.29 (MoHwxkeHne YyacToTbl
npu OOCTWXEHUW TMopora TemnepaTypbl), Ha4YMHAETCSH CHWKEHWE 4acToTbl
00 HWKHEN NpeaenbHON YacToThl, NMPU 3TOM LMK CHUXEHUS YacToTbl paBeH
P70.33, a kaxxgoe 3Ha4YeHne CHUXEHUs YacToTbl pasHo P70.31;

Ecnn Temnepatypa mogyns Huxe napametpa P70.30, cHuxeHne 4acTtoThl
npekpawlaeTcs, U B COOTBETCTBUMN C 4eTBepThio uukna P70.33 n gnvHon wara
P70.31, BOCCTaHaBNMBaETCs HopMarnbHas CKOPOCTb.

Ipynna P71. PacwmpeHHble hyHKUMN

DyHKUMO- HassaHue Anana3oH HacTPonKu 3aBop. WUam.
HanbHbIA KoA pyHKUUM 3Hau.
P71.00 CkaukoobpasHblii 0,00~655,35 0,00 n
nepexop, f1 (Iu)
P71.01 CkaykoobpasHbii 0,00~655,35 0,00 [ ]

nepexop, f2 (M'u)



P71.02 CkaykoobpasHbii | 0,00~655,35 0,00 ]
nepexoq f3 (Mu)

P71.03 [unana3soH 0,00~655,35 0,00 n
ckaykooGpasHoro
nepexop, ('u)

DyHKUMA  CcKauykoobpasHOM MepecTporikM 4acToTbl WCMONb3yeTcs Ans
Toro, 4tobbl M3bexarTb BXoXaeHwsi paboden 4vacToTbl MpeobpasoBaTtensi B
AVanasoH Pe3oHAaHCHbIX YacToT cucTembl npvBoda. B npeobpasosatene
yactoTbl cepun INPRIME MOXHO yCTaHOBWUTb TpWM TOYKM CKavkoobpasHom
NepecTpoNKN YacToTbl, MOCMe HaCTPOWKM KOTOPbIX, KOrAa OnopHas JactoTta
oKa3blBaeTCs B Mpeenax pe3oHaHCHOro AnanasoHa YacToT, BbIXoAHas Yactota
npeobpa3oBatens aBTOMaTUYECKM BbLIXOAMT 3a Mnpedenbl Pe30HaHCHOro
AvanasoHa, YTo npegoTepallaeT paboTy Ha pe3oHaHcHoW YacToTte. [NpuHumun
paboTbl NoKa3aH Ha pucyHke 6.33.

Puc.6.33 - lNpederbi ckaykoob6pa3Ho20 U3MeHeHUs Yacmoms!

Bo n3bexxaHne mMexaHW4eckoro pe3oHaHCa MOXHO YCTaHOBWTb AManasoH
ckaykoobpasHoro nameHeHus yactotbl Y. Ecnu 3agaHHas yactota nonagaet
B [ManasoH CKaykoobpasHOro W3MEHEHUst 4acToTbl, OH aBTOMAaTUYeCKM
nepectpavBaeTCs Ha AManas’oH CKa4ykoobpasHOro W3MEHEHWst YacToTbl.
LLnpuHy ckavykoobpasHOro nepexoga MOXHO YCTaHOBUTb UCXOASA U3 3HaYeHU
[ckopoCTb NepecTporkM YacToThl - LUMPUMHA NEPECTPOMKN YacCTOTbl, CKOPOCTb
nepecTponkM 4acToTbl + LUMPUHA MEPECTPOMKU YacTOThbl], @ TaKkKe MOXHO
yCTaHOBWUTbL Tpu AvanasoHa LWMM-mogynsuun.



®DyHKUMO- HasBaHue [unana3oH HaCTPOWKM 3aBog. U3m.
HanbHbIA Koa byHKUMM 3Hau.

P71.05 3anpert Ha pesepc | 0: BpaweHue B o6patHom 0 []
HanpaeneHun paspeLueHo
1: BpaweHwue B o6paTHom
HanpaeneHun sanpeLlieHo

P71.06 3apepxka 0,0~6553,5 0,0 [
MeXay CMeHoMn
HanpaBneHusi(cek)

P71.07 Pexum WNM- 0: 5-cermMeHTHbI
Moaynsuum 1: 7-CEerMeHTHbIN

2: 7-cermeHTHbIN<30%
5-cermeHTHbIN>30%
3: SPWM pexum

[Insa HeKkoTOpbIX BWMAOB MPOWM3BOACTBEHHOrO 00OPYAOBaHUS BpalleHue B
obpaTHOM HanpaBneHWU MOXET MPYBECTU K MOBpeXAeHuio obopynoBaHus,
€ro MOXHO OTKIIYUTb C MOMOLLbI 3Ton dyHKumn. Hactporkn P71.05 no
YMOMYaHWIo paspeLuatoT BpalleHue B 0OpaTHOM HampaBneHun, No3aToMy npu
HeoBXOAMMOCTN MOXHO MOMEHATb 3HayeHne Ha «1: BpalueHne B obpaTHOM
HanpasneHnn 3anpeLleHo».

Ecnn HanpaBneHnve BpalleHWs anekTpoaBuratens  npoTUBOMOMNOXHO
TpebyeMoMy HanpaBreHmto, MOXXHO NOMEHSATL MecTaMu Kabenu, NOAKMIYEHHbIE
K nobbiM ABYM KnemMMam Ha BbiXofe npeobpasoBaTtens 4actoTbl, YTOObI
HanpaBsneHne BpaLleHVUs 3neKkTpoaBWraTens coBMnagano C HanpaeneHueM
«Bnepen», 3agaHHbIM MY,

YctaHoBute P71.06 gnsa onpegeneHuss BpemMeHu oxuganus, korga MY
NepexoauT U3 pexuma BpalleHUs B MPSIMOM HanpaBneHun B pexuMm pesepca
(vnu 13 peBepca B pexuM BpaLLeHWs B NPSIMOM HanpasreHnmn), Korga CKopocTb
nepeceyeT HyrneBylo OTMETKY.

PyHkuma P71.07 ycraHasnusaet pexum LWWM-mogynaumm.

Puc. 6.34 - 3adepxka mex0y cMeHOU HarpasneHusl.



®DyHKUMO- HasBaHue
HanbHbIA Koa byHKUMM
P71.14 Hecywias yactota

LLM-Moaynsiuum

(kw)

[nana3oH HacTPOWKU

1,1~16,000

3aBog. Uam.
3Hau.

6,000 [

MapameTp wucnonb3yetcs Ons perynupoBkM Hecyuwlen yactoTel LWWM-
curHana npeobpasoBatens 4acToTbl. [py MOMOLLM PEryrnMpOBKM HecyLuen
4aCTOTbl MOXXHO MOHU3UTb LUYM 371EKTPOABUIaTENS U YMEHbBLUWUTL TOK YTEYKN Ha
3eMrlo, a Takke nomexm oT npeobpasosarens YyacToTbl. Ecnin Hecyuwasi yactota
HWXe, BbICLUME FAapMOHMKM BbIXOOQHOINO TOKa BO3paCTaloT, YBENUYMBAKOTCHA
NnoTepU Ha anNeKTpoABuraTene v NoBbILLAeTCs ero Temnepartypa. Ecnu Hecywas
yactoTa Bbille, NOTEpU M TemnepaTypa 3reKTpoABUraTens CHWXarTCs, HO
BO3pacTaeT TennosbigeneHe npeobpasoBaTenst 4acToThl.

BnusHne 3HaueHWn Hecyllen 4acToTbl

aKennyartauuu.

Hecyuwas yactota

LLlym anekTpoasuratens
anekTpoaBuratens

dopma WM

MoBbiweHne TeMnepaTypbl
anekTpoaBuraTens
MoBbiweHne Temnepatypsbl MY

YTeuka Toka

YpoBeHb Nomex

DyHKUMO- HassaHue
HanbHbINA koA pyHKUUM
P71.22 Mopor HyneBson

ckopocTtu (')

Huskas

Hun3ko4yacToTHbIN
Brnvxe k
NPsSIMOYTOMbHOW
Bbicokoe

Hu3akoe

Hu3skas

Huakuia

[Aunana3oH HacTPOWNKu

0,0~10,0

WWM-curhana Ha ycroBusi

Bbicokas

BbICOKOYaCTOTHbIV

Bnnxe k cuHyconpansHom

Hu3skoe

Bbicokoe

Bbicokas

Bbicokuii

3asoga. Usm.
3Hau.

0,2 o

P71.22 yctaHaBnmBaeT Nnopor HyneBon CKOPOCTM; 3Ha4YEHME N0 YMONMYaHUo
coctasnsieT 0,2 'y, u cumTaeTcs, YTO CKOPOCTb HyneBasi, ecnm akTuyeckas
paboyast YacToTa Hbke 3a4aHHOrO 3HAYEHMS.



®DyHKUMO- HasBsaHue [nana3oH HaCTPOMKMU 3aBoa. Usm.

HanbHbIA koA pyHKUUM 3Hau.
P71.21* Pexum 1~2 2 []
KOMneHcauum
MEPTBON 30HbI
P71.23* KomneHcauus 0~65535 90 [ ]

MEPTBON 30HbI
BpaLLeHns Bnepes
(%)
P71.24* KoadbdpumumeHt 0,0~2,0 0,8 n
nopora MepTeomn
30HbI (%)

*[aHHble napamMeTpbl ABNAKOTCA CepBUCHLIMU. He pekoMmeHayeTca ux
NU3MEHATb, 3Ha4YeHne No yMOoN4aHUIo ABNAETCA ONTUManbHbIM.

DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBog. Uam.
HanbHbIW KOA4 PyHKLUN 3Hau.
P71.29* Pexvum WM 0~15 1 []

Pexwum LUMM-mogynsuun:
0: Pexxum «bbicTpbivi LUMM» («Fast PWM»)
1: Pexxum 6e3 pazosoro casura (Phase Correct PWM) —6onee npoasuHyTbIi

Pexum «BbicTpbin LUAM» Pexwum 6e3 casosoro casura
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Puc.6.35 - lpachudeckoe cpasHeHue pexumos LLIVIM



®DyHKUMO- HasBsaHue [nana3oH HaCTPOMKMU 3aBoa. Usm.
HanbHbIA koA pyHKUUM 3Hau.

P71.30 KomneHcauus 0~65535 132 [
BEKTOPHOTO
yrpasneHus

P71.31 Koadhdpmunent 0,0~6553,5 0 []
KOMMeHcaLmum
nHepumnn (%)

P71.32 Bpems 0~1000 5 n
KOMMeHcaLum
nHepumn (Mc)

BbILIJeyKa3aHHbIe napameTpbl NCNonNb3yrTCA ana KoOmMneHcauun
XapakTepucTtuk yckopeHua n samenneHna cuctem c BbICOKON I/IHeleI/IeVI.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. U3am.
HanbHbIN KO pyHKLUN 3Hau.
P71.33 BBepx/BHW3 war 0,00~20,00 1,0 [
(Tu)

HacTtpauBaetca war yBeJ'IVI‘-IeHVIﬂ/yMeHbLLIeHVIH yactoTbl 3a 1 Haxatue
KHOMKW.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog. Usm.
HanbHbIN KOA hyHKUUM 3Hau.
P71.40 DyHKUWMA 0: HeakTMBHa 0 n
aHTVpackayku 1: aKTMBHa
P71.41 YacroTa 0,00~600,00 0,3 []
kone6aHumn
P71.42 KoadbdpunumeHt 0~2,00 0,05 [
nemMndunpoBaHus
P71.40 - P71.42 - napameTpbl anroputmMa  perynMpoBaHus

NpOTUBONOAABNEHUS KONEGaHWI, B OCHOBHOM MPUMEHSIIOTCS B Cryyasix, korga
TpebyeTcs NpoTMBO-NoAaBneHne konebaHui, Hanpumep, B WTabenepax u T.4.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBoa. Usm.
HanbHbIN KO pyHKUUM 3Hau.
P71.45 3apepxka 0,00~655,35 0,03 []
oTknodeHus WM
(cex)

Bpems 3agepxkn otkntovennst LUIMM nocne Havana TopMOXeHUs.



®DyHKUMO- HasBaHue [unana3oH HaCTPOWKM 3aBog. U3m.

HanbHbIA Koa byHKUMM 3Hau.
P71.49 Mopor 380~550 420 ]
onpegeneHns
c6os nuTaHus (B)
P71.50 Bennunna Usnt 380~550 480 [
ana KEB (B)

P71.49 obbivHO ycTaHaBnmBaeTcs Ha 420. Ecnu npouecc KEB coobuiaet
O HEeWcrnpaBHOCTM, HeOBXOAMMO MOBLICUTL 3TO 3HAYeHWe B COOTBETCTBUM C
HanpsbkeHvem 3T MY.

3HaueHune napametpa P71.50 gomkHo ObITb GonbLue 3HaYeHus napameTpa
P71.49 (nopor onpegenexHus cb6os NUTaHUS) U MEHblUe HanpsbkKeHUs 3BeHa
nocTosiHHoro Toka MY npu HopManbHoOW nogaye NMTaHus. 3TO 3HaYEHNE MOXET
ObITb COOTBETCTBYIOLLMM 0OPa3oM yBEMMYEHO MO OTHOLLEHWIO K HAMpPsBKeHWIo
3MT N4.

®DyHKUMO- HasBaHue [nana3oH HacTPoWKu 3aBoa. U3sm.
HanbHbIN KOO byHKLUM 3Hau.
P71.51* KEB Kp (%) 0~10000 100 [ ]
P71.52* KEB Ki (%) 0~10000 100 [ ]
P71.53* KEB BepxHuii 0,00~100,00 0,50 n
npegen
3ameanenus (%)
P71.54* KEB BepxHuii 0,00~100,00 10,00 n
npeaen yckopeHus
(%)
P71.55* KEB HWKHWI 0,00~100,00 2,00 [ ]
npegen

3amennenus (%)

*ﬂ,aHHble napameTpbl ABNAKTCA CEepPBUCHbIMU. He pekoMeHayeTca ux
N3MEHATb, 3Ha4YeHne No yMOJT4aHUI0 ABNSAEeTCA ONTUManbHbIM.

®DyHKUMO- HasBsaHue [nana3oH HacTPOMKMU 3aBoa. Usm.
HanbHbINA koA pyHKUUM 3Hau.
P71.58 Pexum paboTbl 0: Pexxum oxnaxaexus 1 0 [ ]
BeHTUNATOpa 1: Pexxum oxnaxaexus 2
oxnaxaeHus 2: Pexxum oxnaxnaeHus 3
3: TemnepaTypHbiii
KOHTPOnNb

4: HenpepbiBHas pabota



0: BeHtunsitop BknodeH npu pabote M4Y; korga MY npekpaiaer paborty,
BEHTUNATOP OCTAHaBNMNBAETCH C 3a4ePXKOW B 1 MUHYTY;

1: BeHTunaTop BkntodeH npu pabote MY; korga MY npekpawaer paborty,
BEHTUNATOP OCTaHaBNMBAETCH C 3a4EPXKKOW B 5 MUHYT;

2: BeHTunsATop BKkntodeH npu pabote MY; korga MY npekpalaet pabory,
BEHTUNATOP OCTaHaBNMBaeTCH ¢ 3agepxkon B 30 MUHYT;

3: Bentunstop paboraer, korga Temneparypa paguatopa > 40 rpagycos;
BEHTUNSTOP OCTaHaBNMBaeTCs, kKorga Temneparypa paguatopa < 35 rpagycos
C 3agepxkou B 1 cekyHay;

4: MNocne BkntoyeHns MY BeHTUNATOp paboTaeT NOCTOSHHO.

®DyHKUMO- HasBsaHnue [nana3oH HacTPOWNKK 3aBog. Usm.
HanbHbIA koA pyHKUUM 3Hau.
P71.61 Konuuectso undpp | 1~2 2 [ ]

nocne sansTon

C nomolub 3TOro napameTpa MOXHO BblbpaTb TOYHOCTb OTOBpaXkeHust
4YacToThbl, ANS BbICOKOCKOPOCTHbLIX OBUraTene MOXHO BblbpaTb 3HayeHue
[EeCATUYHOW TOYKM C TOYHOCTBIO A0 1 3Haka.

®DyHKUMO- HasBaHue [nana3oH HacTPOMKMU 3aBoa. Usm.
HanbHbIN KOL4 pyHKUUM 3Hau.
P71.62* CucremHas 0~65535 5 n
DyHKUMS

*[laHHble napameTpbl SBMASATCA CepBUCHbIMW. He pekomeHayetca ux
N3MEHATb, 3HAYEHNEe MO YMOMYaHMWIO ABNSETCH ONTUMAarbHbIM.

AkTMBauMsa cneumanbHbIX YHKUUA, KOTOpble OObIYHO WCMOMb3YTCA
nepcoHanom, 0OCyLLECTBASIOWMMMN HAaCTPOMKY.

But1: RS485 c noptom RJ45 dyHKuMA ynpaBneHus BUPTyanbHbIM
ocuunnorpadom

BnT2: RS485 ¢ noptom RJ45 hyHKLMSA TOMBKO MOHUTOPMHIA BUPTYanbHOro
ocuunnorpada

BuT3: dyHKUMA ynpaBneHns BupTyanbHbIM OocuumnnorpacomM 4epes nopt
USB.

BuT4: dyHKUMSA TONBKO MOHUTOPWHIA BUPTYanbHOro ocuunnorpada vyepes
nopt USB.

But9: aktmBauma  dyHkumm  6asoson  GrnokupoBku nmatel  STO
(npepoTBpaLLeHne HenpaBubHOW aKcrnyatauum 6e3 nnatbl STO)

BuT10: BKnioYeHVe dyHKUMM 6Ga3oson 6Gnokvposkn 6Gutal Crnosal B
dyHkumun ProfiNet.



®DyHKUMO-
HanbHbIA koA
P71.63
P71.64

P71.65

HasBsaHue
yHKUMM

Pa3speleHne cas
CUHXPOHM3aLUM

Barinac owwn6ka
yma (°)

Barinac owwn6ka
HanpshxeHus (B)

[nana3oH HacTPOWKU

0~100

0,01~360,00

1~100

3aBog.

3Hau.

3,60

Usm.

Mpy axkTMBaumMm YHKUMM NepekntoYeHnss npeobpas3oBaHWA YacToThbl
yctaHoBute P71.63, BKnouute 3Ty GYHKUMIO U Onpedennte COCTOSHWE
¢a30BOW aBTOMNOACTPOWKY;

P71.64 yctaHaBnuBaeT 3HayeHMe OLWIMOKM yrma 3aBeplueHusi (HasoBow
aBTOMOACTPONKY;

P71.65 ycTtaHaBnuBaeT 3HayeHWEe OLUIMOKM HaMPSHKEHUS 3aBepLUEHUs
¢a3oBoI aBTONOACTPOMNKM.

®DyHKUMO-
HanbHbIA KOA

P71.66

HassaHue
pyHKUUM

CKBaXXHOCTb
BeHTMNsTopa (%)

[Aunana3oH HacTPOWNKK

0~65535

3aBoga.

3Hau.

100

Usm.

OTOT NapaMeTp B OCHOBHOM NPUMEHSIETCS K BEHTUNATOPaM C PEryrnmpoBKON
CKOPOCTU BpaLleHust npyu MowHocTn MY 22 kBT u Bbiwe.

®DyHKUMO-
HanbHbIN KOO

P71.70

HasBaHue
dyHKUMM

KoadhdpmuneHt
MHEpLMK
3ameanenus (%)

[nana3oH HacTPoWKu

0~65535

3asoga.

3Hau.

100

WU3m.

MpoueHTHoe cooTHoweHne k P71.31 wncnonb3yetca Ans perynupoBky

BeNUYnHbl KOMNeHcauun nHepuumn B npolecce samearneHus.

®DyHKUMO-
HanbHbIA KOA

P80.00

BbibepuTte CeTeBon NpoToKon, ucnonb3yembiii MY B AaHHBIN MOMEHT:

0: Het
1: Profinet

Mpynna P8X. CeTeBble NnpoTOKONbI

F'pynna P80. Bbi6op ceTeBoro nportokona

HassaHue
pyHKUUM

[unana3oH HaCcTPOWNKK

CerteBoii npotokon | 0~4

3aBoga.

3Hau.

2

Usm.



2: Modbus RTU
3: Peseps
4: PesepB

F'pynna P81. ModBUS RTU

®DyHKUMO- HasBaHue [nana3oH HacTPoOWKu 3aBoa. Usm.
HanbHbIN KO pyHKLUM 3Hau.

1200 6ut/c 7 [ ]
2400 6ut/c

4800 6ut/c

9600 6ut/c

19200 6ut/c

38400 6ut/c

P81.00 CkopocTb o6meHa | O:
1:
2:
3:
4:
5:
6: 57600 6uT/C
7
0:
1:
2:
3:
0:
1:

[aHHbIX

115200 6uT/c

1-8-1 NONE 0 n
1-8-1 EVEN

1-8-1 ODD

1-8-2 NONE

ASCII (pe3eps) 1 []
RTU

P81.01 Popmat AaHHbIX

P81.02 Koguposka

P81.00 onpenensieT ckopocTb OobmeHa AaHHbIX, noaaepxusaetca 1200-
115200 6uT/c.

P81.01 yctaHaBnmBaeT chopmaTt AaHHbIX, MPOBEPKY YETHOCTMU.

P81.02 yctaHaBnuBaeT Tvn koaMpoBkW. o yMomnyYaHuilo nogaepxuBaeTcs
Tonbko ModBUS RTU.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. U3sm.
HanbHbIW KOA OyHKUUU 3Hau.
P81.04 Aapec M4 1~247 1 []

P81.04 yctaHaBnuBaeT nokanbHbI agpec NM4; 0 — 370 lWinpokoseLlaTenbHbI
ajpec; AoCTynHble agpeca: 1~247.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMu 3aBoa. U3am.
HanbHbIN KOO dyHKUMM 3Hau.
P81.07 dopmart agpeca 0: HEX 1 [
peructpa

BbiGepuTe chopmat agpeca perncrpa,
0: HEX -wecTHaguaTepuyHbIn;
1: DEC — necsaTu4yHbIn.



Fpynna P82. ProfiNET

®DyHKUMO- HasBaHue [nana3oH HacTPOMKK 3aBog.
HanbHbIA koA pyHKUUM 3Hau.
P82.02 Monb3oBarenbckas 0~45 16

HacTpoiika 1

P82.03 Monb3oBatenbckas 0~45 13

HacTpolika 2

P82.04 Monb3oBarenbckas 0~45 10

HacTpolika 3

P82.05 Monb3oBarenbckas 0~45 18

HacTpolika 4

U3m.

P82.02 - P82.05 no3sonsitoT yCTaHOBUTb NOMb30BaTENbCKYH0 HACTPONKY:

O©OoOo~NoOOOBRRWN-0

-
N )

12
13
14
15

17
18
19
20
21
22

CocTtosiHue paboTbl1
CocTosiHue paboTbi2
CocTtosiHue MY
3agaHHbI MOMEHT
BbIxogHOM MOMEHT
3agaHHas CKopoCTb
dakTuyeckasi CKOpocTb
CkopocTtb OC 'y
Ckopoctb OC 06/MuH
BbixogHoe HanpshkeHue
BbixoaHom TOK

AKTUBHaAs MOLLHOCTb
[NonHas MOWHOCTb
Hanpspkenne 3MMT
CocCTOSiHME BbIXOOHbIX KNEMM
CocTosiHMEe BXOAHbIX KNemMm
Al1

Al2

AO

Pe3seps

Tekywwas owmnbka
Temnepatypa paguatopa
[MonoxeHne aHkogepa

Mpynna P9X. MOHUTOPUHI
Ipynna P91. LCD-pucnnen

®DyHKUMO- HasBaHue [nana3oH HacTPOWKMU 3aBog.
HanbHbIW KOA byHKLUUU 3Hau.

P91.00 [aHHble 0~63 1

MOHUTOPWHra 1

U3m.



P91.01

P91.02

P91.03

P91.04

P91.05

P91.06

P91.07

Bcero moxHO 3agatb 8 napametpoB XKK-gucnnesi, Hwxe npuBeaeHa

[aHHble
MOHWTOPUHra 2

[aHHble
MOHUTOpUHra 3

[aHHble
MOHUTOPWHra 4

[aHHble
MOHUTOPUWHra 5

[aHHble
MOHUTOPWHra 6

[aHHble
MOHUTOPWHra 7

[aHHble
MOHUTOPWHra 8

Tabnuua BO3MOXHbIX BapUaHTOB.

3apgaHHoe
3HayeHune

0
2

18
20

22
24

DyHKUUA

Het

dakTnyeckas CKOpPOCTb
("w)

dakTnyeckasi CkopocTb
(06/MUH)

Hanpsxenue 3MT (B)

BbixogHom Tok (A)
BbixogHon MoMeHT (%)

CocTosiHME BbIXOOHbIX
Knemm

A2

Bpewms pa3psiga
KOHAEeHcaTopoB akT (C)

Temnepatypa paguatopa

Bpems HenpepbiBHOWM
pabotbl (4)

CocrtosHue MY

KomneHcaums Harpysku
(%)

0~63

0~63

0~63

0~63

0~63

0~63

0~63

3apgaHHoe
3HayeHue

1
3

1

13

15

17

19
21

23
25

2 [
3 [
8 [
7 u
6 u
9 L]
10 (]

DyHKUMA

3apaHHas ckopocTb (i)
CkopocTtb OC (I'u)

CxkopocTb OC (06/M1H)

BbixogHoe HanpsxeHue (B)

BbixogHas mowHocTb (KBT)
CocCTOsIHME BXOAHbIX KNEeMM

Al

Bpewmsi paspsiga
KOHAEHCaTopOB 3aBOf(C)

3apaHHbI MOMEHT (%)

Bpems B ceTu(4)

OcraBlueecst Bpemsi
BKINIOYEHUA(OHW)

AcummeTpus cetnt (%)

OTKnoHeHne ckopocTu (06/
MUH)



26 Temnepatypa cunoBoro
moayns
28 C/D umnynbcbl
30 CyeTunK OTKIoHeHun AB
32 LleHTpanbHas Touka Sin
3HKofep
34 LleHTpanbHas Todka C
3HKoAep
36 Pe3zeps
38 Peseps
40 A0
42 Harpy3ka (%)
44 Kon-Bo orpaHuyeHns Toka
46 Bbibopka dasbl V
48 Cia402_Cratyc
50 Peseps
52 Crartyc TOpMO3HOro
mMopyns
57 3apganue NNQ
63 CkopocTb 3Hkoaepa (')
DyHKUMO- HasBaHue
HanbHbIN KO dyHKUMN
P93.00 Bpewms B ceTu (4)
P93.01 Bpemsi HenpepbiBHOW
paboTbl (4)
P93.02 3apaHHoe Bpemsi
BKITIOYEHWS (HW)
P93.03 OcrtaBlleecsi Bpems
BKIIOYEHWSA (HN)
P93.04 MakcumanbHas
Temneparypa

pagwatopa npwu
paborte (°)

27

29 ZIAB cuetumnk

31 CYeTunK OTKIOHEHWN Z

33 LleHTpanbHas Touka Cos
3HKofep

35 LlenTpanbHasa Touka D
3HKofep

37 Peseps

39 SPI cyeTunk owmbok

41 Peseps

43 Pe3zeps

45 Boibopka dasbl U

47 Bbibopka dasbl W

49 Cia402_KomaHnga

51 Peseps

53 HanpsixeHue TopmMo3Horo
moayns(B)

58 oc nma

[Anana3oH HacTPOMKMu 3aBog. Uam.
3Hau.

0,000~65,535 0,000 .

0,000~65,535 0 .

0~30000 0 .

0~30000 0 .

0,000~6553,5 0,0 .

AB cyeTunk



P93.05 CymmapHasi 0,0~6553,5 0,0 .
BbIXOAHAasi MOLLHOCTb
MYy (kBT)

P93.06 CymmapHasi 0~65535 0 .
BbIXO4Hasi MOLLHOCTb
Ny (MBT)

P93.07 Pa6ota BeHTUnATopa | 0~65535 0 .
(1)

P93.08 MakcumanbHbI - 0 .
ToK (A)

P93.09 MakcumanbHas - 0 .
NonHas MOLLHOCTb
(kBT)

Mpeo6paszoBaTenb YacToTbl MOXET aBTOMATUYECK 3an1cbiBaTh NapaMeTpbl,
yKasaHHble Bbllwe. [MapameTpbl 3TOM rpynnbl NpefHasHa4YeHbl TOMbKO Anst
MOHUTOPUHTA.

Fpynna P94. Own6ku

®DyHKUMO- HasBsaHue [unana3oH HacTpPoWrKu 3aBog. Uam.
HanbHbIN KOO cyHKUMN 3Hau.
P94.01 Bpems 0,0~65535,5 10,0 .
aBTOMaTU4eCcKoro
cbpoca oLnbkm (cek)
P94.02 Kon-Bo 0~65535 0 .
aBTOMaTUYECKNX

cbpocoB ownGok

P94.01 ycTaHaBnuBaeT Bpemsi aBToMaTnyeckoro cbpoca oLwnbku, 3Ha4yeHne
no ymonyaxuio pasHo 10 cekyHaam.

P94.02 yctaHaBnvMBaeT KONMMYECTBO aBTOMAaTM4YeCKUX COpPOCOB OWWGOK B
TeveHne 30 MVHYT; NO yMOMYaHWIO aBTOMaTUYeCKunin cOPOC He 3afaH.

HeBepHO ycTaHOBNEHHOe 3HayeHVe MOXET MPUBECTM K MOBPEXAEHUSIM
CUCTEMBbI, UCMOMb3YNTE C OCTOPOXHOCTbIO.

DyHKUMO- HasBaHue [unana3oH HacTPoOWKu 3aBog. Uzm.
HanbHbIN KOO yHKUMM 3Hau.
P94.03 Bpems 0.0~18.0 0.5 [ ]
cpabarbiBaHus
3aLWmThl OT
neperpesa (cek)
P94.04 Bpems 3awmThl 0,00~180,00 1,00 ]

npuv NpesbIiLLeHnN
CKOpOCTM (CeK)



P94.05 Moporosoe 3HayeHne | 30~150 100 ]
OTKMOHEHNS
HanpspKeHWs Ha LWnHe
3MT (B)

P94.03 yctaHaBnuBaeT Bpemsi cpabaTtbiBaHMsA 3aluTbl OT Meperpesa
(owmnbka Ne3). Korma Temnepatypa oxnaguTenst npesbicuT 80 rpagycos,
cpaboTaeT Bpems 3awmTbl P94.03;

P94.04 ycTtaHaBnuBaeT BpeMs 3alWTbl MPW MPEBBILEHUA CKOPOCTU
(owmbka Ne30);

P94.05 ycTtaHaBnMBaeT NOpPOroBoe 3Ha4YEHNE OTKIIOHEHUSI HamnpsKEHUs Ha
wmnHe 3MT (owwmbka Ne 29). Ecnn konebaHusi BXOQHOro HanpsiXKeHWs NpeBbILLaloT
3HaveHune 3awmTel P94.05, 3HayeHe napameTpa MOXHO YBENUYNTb.

®DyHKUMO- HasBaHue [unana3oH HaCTPOWKMU 3aBog. Usm.
HanbHbIN KoA, cbyHKLUMUN 3Hau.

P94.07 Bpems otkntoveHns 0~65535 2 ]
aHKogepa (cek)

P94.08 Bpems notepu 0,000~65,535 2,000 ]
BXOAHOW ¢hasbl (C)

P94.09 Bnokvposka sawmt 0~65535 0 ]

P94.10 Bpemsi 3apepxku 9~65535 300 ]
notepu curHana C\D
(mc)

P94.11 Mopor own6kn ABZ 1~100 20 ]

(%)

Bpemsi noaTBEpXaEHMSA NoTepu BXxodHOW ¢as3bl, 3afaBaemMoe napameTpoM
P94.08, pencTBuTEnbHO TONMBKO BO BpPeEMsi HopMarbHOW paboTbl unm
AVHaMU4yeckon naeHTudrKaLmm aHkoaepa, a Takke Koraa Tok dasbl MOCTOSAHHO
npesbILaeT Bpema napametpa P94.08.

P94.09 6nokvpoBka 3awuT, ycTaHoBka buta O Ha «1» nossonser
6nokvpoBaTh 3aWWTy MpW  HEUCNPaBHOCTU HanpshKeHWs 3NeKTpoceTH,
ycTaHoBka buta 1 Ha «1» - AnNs HeMCnpaBHOCTU MOHWXEHHOTO HanpsKEHWs
LUMHBI, @ ycTaHoBKa buta 2 Ha «1» - 4nNA HEMCNpaBHOCTM BEHTUNATOPA.

P94.10 BpeMms 3agepxkn notepu curHana ¢as C/D:

1. Onkogep SinCos: 3awuta [euncTByeT, ecnv pasHuua Mexagy
curHanom AB u curdanom CD npesbiwaeT P94.10 B TedeHune 500 mc;
2. 3alumTa geincTByeT, eCrnv pasHuLa Mexay abcontoTHbIM MONOXEHNEM

Endate n nonoxeHnem curHana AB npesbiwaet P94.10.
P94.11 npepctaensiet cobor nopor owmbkn ABZ onsi MHKpeEMeHTanbHbIX
3HKOAEPOB:



Ecnn P10.00 = 3, ckopocTb obpaTHoW cBa3n cocTaensieT meHee 1%, a ecnu
pacxoxgeHne B CKOPOCTAX BENWKO, 3alumTa cpabatbiBaeT no ncreveHmmn 400 mc.

®DyHKUMO- HasBsaHnue [nana3oH HacTPOMKK 3aBog. U3m.
HanbHbIA KoA pyHKUUM 3Hau.
P94.13 DyHKUMA 3aLLUTDI 0~3 0 [ ]
no TOKY

BapwuaHT paboTbl dyHKLMN 3aLUTBI MO TOKY:

0: 3awuTta paboraer;

1: BawwmTa cpabaTtbiBaeT Tonbko npu owmbkax Ned5 unu Ned6, B cnyyae
MCnonb30BaHWs B 06nacTsx NpYMeEHeHUst C YacTbiMu 3aryckamu U OCTaHOBaMy;

2: 3awuTa cpabatbiBaeT Tonbko npu owmnbkax Ne21 unu Ne27, B criyyae
MCNonb30BaHWs B 06MacTsix NPUMEHEHUs C ANUTENbHON NeperpysKoit;

3: 3awuTa He paboTaer.

DyHKUMO- HasBaHue [unana3oH HaCcTPOWKMN 3aBog. Usm.
HanbHbIA KOoa byHKUMUN 3Hau.
P94.14 Al1 nopor o6pbiBa 0,0~100,0 50,0 [ ]

curHana (%)

3HayeHve obHapyXeHusi pasbeArHeHWs aHanoroBOro BXOQHOMO CurHana
AI1/AI2 - 310 npoueHTHOe oTHoweHue kK 10 B. Ecnu HanpsixeHne aHanoroBoro
Bxoga Al1/AI2 Hwke 10 B, ymMHOXeHHOe Ha 3HadveHue P94.14, To aHanorosbIv
BXOf} CHATAETCH OTKIMIOYEHHBIM.

DyHKUMO- HasBaHue [unana3oH HacTPOWKMU 3aBog. Uzm.
HanbHbIW KOA PyHKLUU 3Hau.
P94.15 OTknoHeHune YyactoTtbl | 0,0~655,35 0,0 ]
BpalleHuns

3HayeHe no ymomnyaHuto 0 o3HavaeT OrOKMPOBKY OOHapyXeHus 3ToW
HEeMCrnpaBHOCTW. YCTaHOBKa Ha 3HayeHue, OTMMYHOE OT Hyms, NOo3BOnseT
06HapYXUTb OTKIIOHEHNE CKOPOCTMU.

DyHKUMO- HaseaHue [nana3oH HacTponKu 3aBoa. WNam.
HanbHbIA KoA pyHKUUM 3Hau.
P94.16 AKTUBaLMSA 3aLLUTbI 0: 3anpeT 3awuThbl 0 ]
Al 1: Pa3pelueHne 3awmnThbl

Ecnmn MY coobliaet 0 HeMCnpaBHOCTM aHarNoroBoro Bxoda, TO napameTp
P94.16 yctaHaBnuBaeT pexum pabotbl Y.

®DyHKUMO- HasBaHue [nana3oH HacTPOWKU 3aBoga. Uzm.
HanbHbIA KoA yHKUUM 3Hau.
P94.18 AKTUBaLMSA 3aLMTbI 0: 3anpeT 3awuThbl 0 n
noTepu CBA3N No 1: PaspelueHve sawutbl

CETEBOMY NPOTOKOIY



P94.19 Bpems notepu cesasn | 0,000~65,535 2,000 ]
(cek)

P94.18 AkTuBaumMs 3almTbl NOTEPU CBA3M MO CETEBOMY NMPOTOKOMY:

0: 3anpeT 3awunThbl

1: PaspelueHune 3awmTsl;

Mocne nmpepbiBaHWSA CBA3M MO MPOLLECTBMU BPEMEHW, YCTaHOBIEHHOTO B
P94.19 coobiaetcs 06 owwnbke Ne43.

DyHKUMO- HasBaHue [unana3oH HacTPOWKu 3aBop. Uzm.
HanbHbIN KOA byHKUMN 3Hau.
P94.20 3awwuTa 3azemnenns | 0~60000 20 ]
(xon-Bo)

Mcnonb3ayeTtca Ans ycTaHOBKYM BpeMeHU cpabaTbiBaHns oLwmbku Ne32.

®DyHKUMO- HasBaHue [Onana3oH HacTPOWKMN 3aBog. Uam.
HanbHbIN KO dbyHKUUM 3Hau.
P94.21 BbiGop 3awmuTHoro 0: OcTaHoB Mo MHepLun 0 ]
nencteuns 1 1: B yctaHOBNEHHOM
eXrMe oCTaHoBa
P94.22 Bbi6op 3aLmTHOrO ?P13.00) 0 ]
AeiicTauns 2 2: Mpopomxatk paGoty
P94.23 Bobi6op 3awutHoro 0 ]
nenctens 3
P94.24 BbiGop 3awmutHoro 0 ]
nencteuns 4
P94.25 Yacrtota npu cbpoce 0: 3agaHHas 4acToTa; 0 ]
HencnpaBHOCTU 1: PakTnyeckas yacToTa;
2: YacToTta BepxHero
npegena;
3: YacToTa HuxkHero
npegena;
4: Yactota
MHOroCTyneH4YaTomn

ckopoctun 15

I'pynna P95. UHcpopmaumsa o KOMNoOHeHTax

®DyHKUMO- HasBaHue [unana3oH HacTPOWKMu 3aBog. Uam.
HanbHbIN KOO yHKUMM 3Hau.
P95.00 AnnapaTHas Bepcus - - .
nnatbl
P95.01 MporpammHas - - .

Bepcua nnatbl



P95.02

P95.03

Bepcusi nnatbl
ynpaeneHus

Bepcus cunoson
nnarbl

lpynna P95 otob6paxaeT
annapatHoro obecneyeHus N4, koTopble yCTaHaBNMBaOTCS HENOCPEACTBEHHO
npou3BoauTenem.

®DyHKUMO-

HanbHbIN KOO

P96.00

P96.01

P96.02

P96.03

P96.04

P96.05

P96.06

P96.07

P96.08

P96.09

P96.10

Ipynna P96. UHchopmauums o6 nsgenum

HasBaHue
yHKUMN

HomwuHanbHas
mowHocTb MY (kBT)

HomMuHanbHbIN TOK
MY(A)

Tok nerkov Harpysku
M4y (A)
HomwuHanbHoe
HanpsikeHue (B)

Koadpdpuument
mouwHocTu MY

HomuHan patuvka
Toka (A)

Homwunan mogyns
IGBT (A)

OTKnoYeHne Toka
IGBT (A)

KoadbdpuumeHt
acuMmeTpum
3-chasHoro Toka (%)

HomuHanbHbIN TOK
(480B) (A)

Tok npw nerkon
Harpyske (480B) (A)

napameTpbl

[unana3oH HacTPoWKu

0,0~999,9

0,0~999,9

0,0~999,9

0~460

0~99

0~9999

0~9999

0~9999

0,800~1,200

Mo moLHocTH

Mo motHocTH

BepcUu

nporpaMMHoOro U

3aBoga. U3m.
3Hau.

1,000 .

lpynna P96 B oOCHOBHOM oOTOGpaxaeT (UMKCMPOBaHHbIE MapameTpbl
npeobpasoBaTens 4acToTbl, KOTOpble YCTaHABMMBAKTCH HENoCpPeacTBEHHO
npou3BoauTenem.
P96.00~P96.04 — aT0 napameTpbl, n3Ha4anbLHO 3ajaHHbIE NPOU3BOAUTENEM;
P96.05~P96.08 — ato HacTpouks napameTpoB camoro [14, koTopble
onpeaensoTcs annapaTHbiM obecneyeHreM 1 AOCTYMHbI TOMbKO AMNs YTEHUS.



P96.09 - P96.10 — 3710 3Ha4eHMs TOKa, CHwXKawwwmecs npu paboymx

YCMOBUSIX BXOAHOIO HanpsixeHus Ha yposHe 480 B.

DyHKUMO-
HanbHbIA koA
P96.10
P96.15
P96.16

P96.17

P96.18

P96.20

HasBanue
yHKUMM

Tok npw nerkon
Harpyske (480B) (A)

Homep cbopku MO

CepBU1CHBI
napametp

KoppekTupoBka
BbIXOAHOrO TOKa

KoadbdpumumeHt
AaTynka HanpskeHus
3MT (%)

Harpy3ska N4

[uana3oH HaCTPOWKHU

1~65535

0~3

90,0~110,0

0: P - lerkast Harpy3ka
(Ipab < 110%/60cek)
1: G - Taxenas
Harpy3ska (lpab <
150%/60cek)

2: PesepB

3aBoga.
3Hau.

Mo
MOLLHOCTN
6

90

100,0

U3m.



FnaBa 7. YnpaBneHne no KOMMyHUKaLMOHHOMY NpoToKony
ModBUS RTU

Mpeobpaszosatenu YactoTel cepun INPRIME nopgaepxuvBatoT cTaHaapTHbIN
npotokon cea3n Modbus RTU. C nomouybio koHTponnepa unm K MOxHO
ynpaensTe YCTPOWNCTBOM, a Takke W BbIMOMHATE MOHUTOPWHI NapameTpoB.
Mpexge 4em wcnonb3oBaTb coeguHeHne no npotokony Modbus RTU,
03HaKOMLTECh CO creaytoLleit nHopmauumei o 6esonacHocTu.

Korga  ynpaBneHve  npeobpasoBaTeneM  4acToTbl  MPOW3BOAUTCA
OWCTaHUMOHHO, ybeautecb, 4To Bbl cobniogaete TexHuKy 6Ge3omnacHoCcTw.
O6si3aTensbHO coobLimTe nepcoHany, uMetoLemMy AoCTyn K npeobpasoBatento
4acTOTbl, YTO OH MOXET ObITb 3anyLUeH B 1060 MOMEHT.

B paHHOM rmaBe Bce 3Ha4YeHust ¢ MHOaekcom «h» nokasbiBatoT,
=== 4TO [AHHOE 3HAYeHWEe yKasaHO B LUECTHaAUaTepu4HON cucteme

== | cuucnenus (hex). Ecnu nHgekca HeT, 3Ha4MT, 3HaYeHUe yKa3aHo B
OecsaTU4HON cucteme cuucnexus (dec).

Cepusa INPRIME umeeT gBa ceTeBbix pexuma: pexum Master/Slaves n
pexum Master/Slave.

RS485

ny |

ny |

Puc. 7.1 - Cemeseol pexum Master/Slave

NK

NNK

|I'ILI1||I'ILI2||FNn| |I'I‘-|1||I'N2||ﬂqn|

Puc. 7.2 - Cemesol pexum Master/Slaves



HacTtpolika napameTpoB CBsi3W BbINOMHAETCS B OYHKUUOHAaILHOU epyrine
P81.

7.1 CTpyKTypa coobLweHus

MpoTtokon ModBUS BkntovaeT ABa Bupa pexuma nepegaqm (pexum RTU
n ASCII), INPRIME noppepxvBaeT Tonbko pexvm RTU, cootBeTcTByloLme
AaHHble cnegyoLume:

GaviTbl: 1 cTapToOBbIN 6UT, 8 BUTOB AAHHbBIX, KOHTPOSbHBIN BUT U KOHEYHBIN
6uT. Mpun HannunM NpoBepoYHOro 6uta 1 GUT NPOBEPKN YETHOCTU/HEYETHOCTU 1
1 KOHeuHbIV 6UT. Korga GuT YeTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX BuTa.

CTAPTOBbIV BUT MPOBEPOYHbIN KOHEYHbIN BUT
BUT BUT

B pexxvme RTU coobLeHne Bcerga MMeeT MHTepBar BpeMeHu nepeaadn He
MeHee 3,5 6ainToB B Ha4yane. CTpykTypa coobLueHuii (3anpoc/oTBeT) nepeaaetcst
B cnegytouwem nopsiake: agpec MY, kog komaHabl onepauuv, AaHHble U
KoHTpornbHoe crnoeo CRC. lMepepmaya kaxgoro GanTta ocyllecTBnsieTcsl B
LecTHaguaTepnyHoM dopmate. PopmaT AaHHbIX CreayoLLUiA:

dopmat nepegayn gaHHbix Modbus RTU

« >

MpoBepka

CRC Cron-6ut

Crapt-6ut Anpec Peructp [aHHble

1. [Ons onpepeneHnss Hayana cooOLleHUss ucnonb3yetcs naysa
NPOAOIHKUTENBHOCTLIO He MeHee 3,5 cumBonos (14 6uT).

2. Ecnn nay3a npu nepepaye coobuieHns 6onee yem 1,5 cumsona (6 6uT),
TO AaHHOe coobLleHne cunTaeTcs OWNBOYHbIM.

Tabnuua 7.1 CtaHgapTHas cTpykTypa coobuenns RTU:

START T1-T2-T3-T4 (Bpems nepenaum 3,5 baiita)
SLAVE ADDR Appec cBsiau: 1 ~ 247
CMD 03H: yteHne napameTpoB Nnog4nHEHHOrO ycTporicTea; 06H:

3anucb NapameTpoB NMOAYMHEHHOTO YCTPOUCTBA



DATA (N-1) [aHHble: rpynna napameTpa, HOMep napameTpa, 3HadyeHve
DATA (N-2) napametpa

DATAO

CRC CHK crapuero MpoBepka 3HayeHus: CRC
paspsga

CRC CHK mnagwero

paspsga

END T1-T2-T3-T4 (Bpemsi nepegayn 3,5 6anT)

3. Mpoepka gaHHbIX CRC ncnonb3yeTcsi 4nsi npoBepku 6aToB coobLeHus.
7.2. OnpegeneHue agpeca nepeaavm AaHHbIX

Anpec pervctpa COCTaBrsieTCS Ha OCHOBE HOMepa rpynnbl U HoMepa
napametpa. Agpec MoxXeT bbiTb 3afaH kak B wecTHaguatepuyHom (HEX), Tak
n B gecsitepuyHom (DEC) dpopmare.

[nsa wecTHapguaTepu4Horo popmara:

Apnpec peructpa: agpec peructpa + 0x999A

Appec 6uta peructpa: agpec peructpa *16+ Homep éutan (n =0, ..., 15)

Appec napametpa [Y: Homep napameTpa, BblpaXeHHbIN B
LuecTHagLaTepuyHo cucteme (Hanpumep, agpec napametpa P10.23 paseH
0x1023).

Onsa pecatepu4yHoro popmara:

Anpec peructpa: agpec peructpa + 10000

Apnpec 6uta peructpa: agpec peructpa *16+ Homep éutan (n =0, ..., 15)

Appec napametpa NMY: HoMep napameTpa, BblpaXXEHHbIN B OECATUYHOM
cucTeme (Hanpumep, agpec napametpa P10.23 paseH 1023).

7.3. Tabnuubl perucTpoB CBA3U
Peaucmpsbi 3,6. bumei 1,5.

Yrtenue: pernctp 3, 6ut 1 B Tabnuue.
3anuck: peructp 6, 6uT 5 B Tabnuue.



Appec peructpa
0000H

0001H

0007H

0019H

OnwucaHue

6ut0
6ut1
6ut2
6ut3
6ut4
6uts5~7

6ut8
61T10~9

6ut11
6ut12

6ut13

1: BpawleHve Bnepeq

0: HeT gencTBus

1: peBepc

0: HeT nencTeusa

1: Banyck

0: OcraHoB

Peseps

1: cbpoc owmnbku

Peseps

Peseps

BapuaHT BpemeHun pa3roHa n 3ameaneHns
0: kpuBas 1

1: kpuBas 2

Pe3zeps

1: Bbibpatb 1 noaaTb KoMaHay 3anycka 2
0: BbibpaTb 1 nogatb komaHay 3anycka 1
1: Beibpatb napametp MU, rpynna 2;

0: BeibpaTb napametp MAA, rpynna 1

6ut15~14 He ncnonb3ytotcs

OnopHoe 3Ha4eHve ANns LerneBon YacToTbl, 3Ha4eHNs
0~30000: 0,00~300,00 I'y

MHorodyHKLMOHaNbHbIA BbIXOAHON NOpT

6uT0
6ut1
6ut2
6uT3
6ut4
6uts
6uT6

ont7
6ut15~8

1: DOO (pene R) BKN
0: BbIKT

1: DO1 (pene T) BKN
0: BbIKI

1: DO2 (Y1) BKN

0: BbIKN

1: DO3 (Y2) BKI

0: BbIK/

1: DO4(OC) BKnN

0: BbIKI

1:DO5 (OC) BKN

0: BbIKN

He ncnonbayetcsa

He vcnonb3yetcst

He ncnonb3yetcs

daKTnyeckoe 3Ha4eHNe BbIXOAHOMO CUrHana KneMmbl=
3HayeHne HacTpolikn Modbus | BHyTpeHHee BbIXOAHOE
3Ha4eHne PYHKLUMOHAbHOW KnemMMbl

BMpTyaanaﬂ BXO4HasA Knemma

BuT0:
But1:
But2:
But3:
Bbut4:
Butb:
BuT6:

BUpTYyarnbHas knemma DI1
BupTyanbHas knemma DI2
BupTyanbHas knemma DI3
BUpTYyarnbHas knemma DI4
BupTyanbHas knemma DIS
BUpTyanbHas knemma DI6
BUpTYyarnbHas knemma DI7



0069H

But7: BupTyanbHas knemma DI8

But 8~15: Pe3seps

dakTnyeckoe BXoQHOE 3HaYeHWe KNneMMbI= 3Ha4eHne
HacTponku Modbus | BxogHOe 3HayYeHve aAnsa BHeLLHen
KneMMbl

3anpoc Ha obHoBneHWe napameTpa

Mocne Toro, Kak Nog4MHeHHbIN MY nonyyaet napameTpbl Mo
Modbus, napameTpbl coxpaHsoTCst B 06nactn naobpaxeHus
napametpos [M4.

0x55: O6HOBUTL hakTUyeckne napameTpbl B namsatn RAM ¢
napametpamu B obnacTtu naobpaxeHus

0xAA: O6HOBUTL hakTuyeckne napameTpbl B namsitn RAM
C 3aBOACKMMM NapameTpamm Mo yMOn4aHuio

Hynb: 6e3 o6HOBNEHUs

MpymeyaHnue: 3ToT napameTp GyaeT oumwaTbes
aBTOMaTUYECKU Nocre Kaxaoro 0bHoBNeHns

[aHHble MOHUTOPUHTa
YteHue: peructp 4, 6ut 2 B Tabnuue.

Appec peructpa
0000H

0471H

OnwucaHue

Cnogo coctosHus MY

6ut0 1: C curHanom sanycka
0: Bes curHana sanycka
6ut1 1: Pabota
6ut2 1: Ha HyneBoW ckopocTun
6ut3 1: BpalueHve Bnepen
0: PeBepc
6ut4 1: WtaTHoe BkntoveHue nutanus MY
0: AHomanbHoe BknoYeHve nutaxus MY
6uts 1: 6GnokmpoBka 6a30BOro anekTpoaa
6uT6 He ucnonbayetcs
6ut7 1: Cboi
6uT8 Pe3seps
61T9 Pe3zeps
6ut10 1. aBTOMaTMyeckasa naeHTudmnkaumna
out11 1: 3anpoc Ha ngeHTudurKaumo

6ut15~12 He ucnonbayetcs

CocTosiHue obHapyxeHus

61T0 1: OBHapyxeHue vactoTbl LF, yacTora <
YacToTbl 0B6HapyXeHust

6ut1 1: O6HapyxeHue vactoTtbl GF, yacTtoTa =
4acToTbl 0B6HapyXeHNs

6ut2 1: O6HapyxeHue yacToTbl EF, 3agaHHas
YyacToTa 1 YyacToTa obpaTHOi CBS3U B norioce o6HapyxeHus
yactot

6ut3 1: BOCTUrHYTas CKOPOCTb
6ut4 Pe3seps
6uts 1: obHapyeHne NpeBbILLEHNS KPYTSLLEro

MOMEHTa



0473H

047BH

0485H

048BH

6uTé 1: oBGHapy>XeHUEe NOHWKEHHOTO HanPsHKEHNs!

eut7 1: HanpsbkeHve LWKHbI NpeBblwaeT 85 % oT
HOMUHAIIbHOTO HanpsHKeHNst
6uT8 1: npesbiwaeT 5 % OT HOMWUHAMNBLHOIO TOKa

BO BpeMsi pabotbl 1 10 % OT HOMMHaNbLHOIO ToKa Npu
ocTaHoBke paboTbl

61T9 1. NPOrHo3npoBaHne HencnpaBHOCTEN
61T15~10 He ncnonbayetcs

Tekywiasi paboyasi yactota
5,000 cootBeTcTBYyeT 50,00 Ny

CraTyc 06HOBNEHNS NnapameTpa

6uT0 1: obHOBNEHME
0: obHoBnEHWE 3aBepLUeHO
6ut1 Peseps
6ut2 Pe3seps

6ut3~15 He ucnonbayetcs

MonwuTopuHr Bbixoga MY 1

6uT0 1: WTaTHOE BKIOYEHME NUTaHUSA
0: aHOMarbHOe BKITOYEHWE NMUTaHKSA

6ut1 1: HemcnpaBHOE COCTOsIHVE
0: cnpaBHOE COCTOSIHWE

6uT2 1: curHan 3anycka
0:
1:
1:
1:

HEeT CUrHana 3anycka

6uT3 NOCTYNatLLMIA CUTHAN YacTOTbI/CKOPOCTN
6ut4 cornacoBaHHasi 4acToTa/ckopocTb

6uts Ha HyneBOW CKOPOCTH

6uT6 1: HanNpsbXeHWe LUNHbI MOCTOSIHHOTO TOKa
npesbiwaeT 85 % OT HOMWHANBbHOTO HANPSHKEHNS

6unt7 1: npesbiwaeT 5 % OT HOMWUHAMNBLHOIO TOKa

BO BpeMsi pabotbl 1 10 % OT HOMWMHaNbLHOIO ToKa Npu
ocTaHoBKe paboTbl
onTt8 1. ngeHTudukaums

6ut9 1: O6HapyxeHune ckopocTm 1

6ut10 1: OBGHapy»xeHune ckopocTu 2

out11 1: MporHo3vpoBaHne HencnpaBHOCTEN
onT12 1: 3anpoc Ha ngeHTudmKaLmuo
WHavkauus HencnpasHocTu 1

6ut0 3awmTa Mogynsa ot neperpysku no Toky
out1 C6on ALM

6ut2 MeperpeB pagnatopa

6ut3 HewncnpaBHOCTb TOPMO3HOIO Groka
6ut4 Peseps

o6uts Pe3seps

616 OTKINOHeHWe YacToThbl BpaLleHus

ount7 MoBbiweHHoe HanpsixeHne 3MT

6ut8 MoHwxeHHoe HanpsixeHune 3MT

619 O6pbIB BbIXOAHON hasbl

6ut10 Meperpy3ka anekTpoasuraTenst no TOKy npu

HU3KOMN CKOpOoCTU



048CH

048DH

048FH

6ut11 HewvcnpaBHoCTb 3HKOAEpa
6ut12 Peseps
6uT13 Pe3seps
6ut14 Peseps

6ut15 HenpasunbHasi nocnegoBaTenbHOCTb ha3
nsuratensi

MHavkaums HemcnpaBHOCTM 2

6ut0 MpeBblleHe YacToTbl BpaLLeHUs Npu
BpaLLEeHnn Brnepes

6ut1 MpeBbllLEHe YacTOTbl BpalleHns B 06paTHOM
HanpasneHun

6ut2 Peseps

out3 Co6oi cBa3mn aHKoaepa

6ut4 Meperpyska no Toky

6uts OB6HapyeHne HeucnpaBHOCTY TOPMO3HOTO
mMoayns

6uté Meperpyska no Toky Ha BXoae

6ut7 Peseps

6nT8 Pe3zeps

onT9 Owwubka naeHTudmrkaumm aHkogepa

6ut10 Meperpyska no TOKy Ha BbIxoae

out11 HeucnpasHocTb aHkogepa SINCOS

6ut12 MNoTeps casbl Ha Bxoge

6ut13 3awwmTa oT NpeBbILEHNA YaCTOTbl BPaLLEHUS
6ut14 Meperpy3ka no ToKy ABUraTens Ha BbICOKOW
CcKOpoCTH

6ut15 K3 Ha 3emnio

MHavkaums HemcnpaBHocTH 3

6ut0 CrapeHue KoHOeHcaTopoB

6ut1 BHelwHsis owmnbka

6nT2 Pe3seps

6ut3 Peseps

out4 HewncnpaBHOCTb AaTumKka Toka

6uts KopoTkoe 3amblkaHne TOpMO3HOro
COMpOTMBIEHUS

61T6 MpeBbileHne MTHOBEHHOIO 3HAYEHNs Toka
out7 Owwubka BbIXOQHOTO KOHTaKTOpa

6ut8 HewncnpaBHOCTb BbIkNO4aTens Topmo3a
out9 3awumTa IGBT OT KOPOTKOro 3amblkaHust
6ut10 Owwbka ceasn ModBUS

6ut11 Owmnbka BXOAHOIO UCTOYHMKA NUTaHNA

6ut12 Peseps
6uT13 Pe3seps
6ut14 Peseps
6ut15 Pe3seps

CocTosiHue BxoAa MHOroyHKLMOHANbHOW KnemMmbl

6uT0 1: MHorodpyHKUMoHanbHas knemma DI1 BKI1
0: BbIK
out1 1: MHOrodyHkuUMoHanbHasa knemma DI2 BKI1

0: BbIKT



0490H

0491H

0492H

0493H
0494H
0495H
0496H

0497H
0498H
0499H

6ut2 1: MHorodyHkUMoHanbHasa knemma DI3 BKI1
0: BbIK/

out3 1: MHOrodyHkuUMoHanbHasa knemma DI4 BKI1
0: BbIKT

6ut4 1: MHorodpyHKUMoHanbHas knemma DI5 BKIT
0: BbIKI

6uts 1: MHorodyHkUMoHanbHasa knemma DI6 BKI1
0: BbIKI

6uT6 1: MHOrodyHkumoHanbHasa knemma DI7 BKI1
0: BbIKT

oeut7 1: MHorodpyHKUMoHanbHas knemma DI8 BKIT
0: BbIKN

6nT8 He ncnonb3yetcsa

6ut9 He ncnonbayetcs

6ut15~10 He ncnonb3yetcs

CocTosiH1e BbIXxo4a MHOTOMYHKLMOHANBHOW KNeMMbI
6ut0 1: RBKN

0: BbIKI
6ut1 1: T BKN
0: BbIKN
6ut2 1:Y1 BKN
0: BbIKI
6uT3 1:Y2 BKN
0: BbIKI
6ut4 1: Y3(K3) BKN
0: BbIKN
6uts 1: Y4(K4) BKN
0: BbIK/
6uté He ncnonbayetcs
ont7 He ncnonbayetcs

6ut15~8 He ncnone3yetcs

CkopocTb obpatHoii casiau (I'y) -30000~30000 —
-300,00~300,00 'y

3afaHHasi YacToTa BpaLLeHus
-30000~30000 — -300,00~300,00 'y

3HaueHue puUILTPaLmMm onopHoOIN CKOPOCTU
[onycTMoe 3HaueHne BbIXOLHOTO HaMpshKeHUs!
[JonycTMoe 3HaueHue BbIXOLHOTO Toka

BbIXOAHOM KPYTALLMIA MOMEHT
-1000~1000 — -100,0 %~100,0 % HoMuHanbHoro Toka M4

KNA npveoga
HanpspkeHne wiuHbl

AHanorobivi Bxog Al1/TM Bxog aAns onpeaenexHus
Temneparypbl ABuraTens
-10000~10000—-10,000~10,000 B



049AH AHanorosbiit Bxoa Al2
-10000~10000—-10,000~10,000 B

049CH CunctemHoe Bpemsi

049DH Temnepatypa pagvartopa

049EH U-cbasHoe HanpshkeHne (MrHOBEHHOE 3HaveHue)

049FH V-basHoe HanpsikeHue (MrHOBEHHOE 3HaveHuve)

0490H W-hasHoe HanpsbkeHue (MrHOBEHHOE 3Ha4eHue)

04A1H U-hasHblii TOK (MTHOBEHHOE 3Ha4YeHue)

04A 2H V-basHsblii TOK (MFHOBEHHOE 3HayeHue)

04A 3H W-a3Hblin TOK (MTHOBEHHOE 3HaveHune)

04A 4H BbixogHasa akTMBHas MOLLHOCTb

04A 5H CyMMapHas BbIXO4Has MOLLHOCTb

04A 6H PeakTnBHasi MOLLHOCTb

04A7H KoadbcpmupmeHT moLHocTH

04A 8H CkopocTb 06paTHOi cBsI3n (06/MUH)
-9999~9999—-999,9~999,9

04A 9H [MNpensapuTenbHbIN MOMEHT

04AAH~04B9H Pe3seps 16 eguHuny

04BAH~04D9H Mpocmotp [0~31]: O3HaKOMbTECH C ONMMCaHEM
«MapameTpbl MoHUTOpUWHIra XKK-aucnnesi» B pykoBOACTBE MO
aKcnnyataumu.

04BAH: MNpocmoTp[0]//6e3 onpeneneHus
04BBH: MNMpocmoTtp[1]
04BCH: MpocmoTpl[2]
04BDH: MNpocmoTpl[3]
04BEH: MNMpocmoTp[4]
04BFH: Mpocmotp([5]
04COH: MpocmoTp[6]
04C1H: MpocmoTp([7]
04C2H: MpocmoTp([8]
04C3H: MpocmoTp[9]
04C4H: Mpocmotp[10]
04C5H: Mpocmotp[11]
04C6H: MpocmoTp[12]
04C7H: Mpocmotp[13]
04C8H: Mpocmotp[14]
04C9H: MpocmoTp[15]
04CAH: Mpocmotp|[16]
04CBH: MpocmoTp[17]
04CCH: lNMpocmoTp[18]
04CDH: MpocmoTp[19]
04CEH: MpocmoTp[20]



04DAH~04E5H

04EAH~05E9H

05EAH~06E9H

06EAH~07E9H

07EAH

07EBH
07ECH

07EDH
07EEH~09EDH

04CFH: Mpocmotp[21]
04DOH: MpocmoTp[22]
04D1H: NpocmoTp[23]
04D2H: MpocmoTp[24]
04D3H: MpocmoTp[25]
04D4H: NpocmoTp[26]
04D5H: MpocmoTp[27]
04D6H: MpocmoTp[28]
04D7H: NMpocmoTp[29]
04D8H: MpocmoTp[30]
04D9H: MpocmoTp[31]

[aHHble MoHUTOpUHra UxX (AaHHble KpMBOW)

04DAH: 3Ha4eHune gaHHbix UO1 (kpmBas 1)

04DBH: 3Ha4eHune aaHHbIx U02 (kpuBas 2)

04DCH: 3Ha4eHne aaHHbIx U03 (kpuBas 3)

04DDH: 3HayeHue aaHHbIx U04 (kpuBas 4)

04DEH: 3HayeHune aaHHbIx UO5 (kpuBas 5)

04DFH: 3HayeHne gaHHbIx U06 (kpuBas 6)

04EOQH: 3HaveHne aaHHbIX UO7 (kpunBasi 7)

04E1H: 3HaueHue gaHHbIx UO8 (kpuBas 8)

04E2H: mnagwwuin 6anT: ngeHtndukaums Uo1
(koHdMrypauwms kpusow 1); craplumin 6anT: naeHTudukaums
U02 (koHdurypaumsi kpuson 2)

04E3H: mnagwwuin 6anT: ngeHtndmukaums U03
(koHMUMrypauwms kpusowi 3); crapLumin 6anT: naeHTudukaums
U04 (koHdurypaumsi kpuson 4)

04E4H: mnagwwuin 6anT: ngeHtndukaums Uo5
(koHUMrypauwms kpusowi 5); craplumin 6anT: naeHTudukaums
U06 (koHdurypaumsi kpmson 6)

04E5H: mnapgwwuin 6anT: ngeHtndukaums Uo7
(koHMMrypauwmsa Kpueowi 7); cTapLumin 6anT: naeHTudukaums
U08 (koHdurypaumsi kpuson 8)

U-cbasHbivi Tok (Bydhepr3doBaHHbIf B 256 Toukax ans
rpadmyeckoro otobpaxeHust) [Beibopka kaxable 10 Luknos
M)

V-basHeblii Tok (BychepnsoBaHHbIN B 256 Toukax Ans
rpadmyeckoro otobpaxeHust)

W-cbasHbi Tok (OydpepunsoBaHHbIN B 256 Toukax ans
rpadmyeckoro otobpaxeHust)

BbIXOAHOM KpyTALLMIA MOMEHT (Ans rpadu4eckoro
oTobpaxeHust)

OnopHasi ckopocTb (ANnsi rpadnyeckoro oTobpaxkeHust)

CkopocTb 06paTHoiA cBsi3W (Ans rpaduyeckoro
oTo6paxeHwus)

HanpspkeHue WwmnHbI (4ns rpadmyeckoro oTobpaxkeHus)

Peseps 512 nHTepBanos (ans rpacdunyeckoro otobpaxeHmst)



0A34H~0A38H XpoHonorus
HeucnpaeHOCTU
0
(camas paHHss)

0A39H~0A3DH XpoHornorus
HeucnpaBHOCTH
1

0A3EH~0A42H XpoHornorus
HeucnpaBHOCTU
2

0A43H~0A47H XpoHonorus
HeucnpaBHOCTU
3

Koa ownbku

dakTuyeckas ckopocTb B MOMEHT
HeuncnpaBHOCTM
-30000~30000—-300,00~300,00 Iy

OnopHasi ckopoCTb B MOMEHT
HEUCNPaBHOCTU
-30000~30000—-300,00~300,00 Iy

Hanpﬂ»(eHme LLUWHbI B MOMEHT
HencnpaBHOCTU

ToK B MOMEHT HencnpaBHOCTH
Koa owmnbku

dakTnyeckas CKOpoCTb B MOMEHT
HeucnpasHOCTH
-30000~30000—-300,00~300,00 I'y

OnopHasi cCkopoCTb B MOMEHT
HencnpaBHOCTH
-30000~30000—-300,00~300,00 Iy

HanpspkeHune WnHbl B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HEeMcnpaBHOCTH
Kon owmnbkun

dakTuyeckas ckopocTb B MOMEHT
HeuncnpaBHOCTM
-30000~30000—-300,00~300,00 Iy

OnopHas ckopoCTb B MOMEHT
HeuncnpaBHOCTU
-30000~30000—-300,00~300,00 Iy

Hal'lpﬂ)KBHI/Ie LUNHbI B MOMEHT
HencnpaBHOCTU

ToK B MOMEHT HEeWcnpaBHOCTH
Koa owmnbku

dakTnyeckas CKOpoCTb B MOMEHT
HencnpasHOCTH
-30000~30000—-300,00~300,00 I'y

OnopHasi CkopoCTb B MOMEHT
HencnpaBHOCTH
-30000~30000—-300,00~300,00 Iy

HanpspkeHune WnHbl B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HencnpaBHOCTH



0A48H~0A4CH XpoHonorus Koa ownbku

HeucnpaBsHOCTU
4 dakTnyeckasi CkKopoCcTb B MOMEHT

HEMCnpaBHOCTM
-30000~30000—-300,00~300,00 I'y

OnopHasi ckopoCTb B MOMEHT
HEMCNPaBHOCTU
-30000~30000—-300,00~300,00 Iy

Hanpﬂ»(eHme LLUWHbI B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HencnpaBHOCTU

0A4DH~0A51H XpoHornorus Koa owmnbku

HencnpasHOCTU
5 dakTnyeckas CKOpPOCTb B MOMEHT

HeuncnpasHOCTH
-30000~30000—-300,00~300,00 I'y

OnopHasi cCkopoCTb B MOMEHT
HencnpaBHOCTH
-30000~30000—-300,00~300,00 Iy

HanpspkeHune WnHbl B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HeucnpaBHOCTU

0A52H~0A56H XpoHornorus Kon owmnbkum

HeucnpaBHOCTU
6 dakTnyeckasi CkopoCcTb B MOMEHT

HEMCnpaBHOCTM
-30000~30000—-300,00~300,00 I'y

OnopHas ckopoCTb B MOMEHT
HeuncnpaBHOCTM
-30000~30000—-300,00~300,00 Iy

Hal'lpﬂ)KBHI/Ie LUNHbI B MOMEHT
HencnpaBHOCTU

Tok B MOMEHT HencnpaBHOCTA

0A57H~0A5BH XpoHonorus Koa owmnbku

HencnpaBHOCTU
7 dakTnyeckas CKOpPOCTb B MOMEHT

HencnpasHOCTU
camas
ﬁlomeﬂmﬂ) -30000~30000—-300,00~300,00 I

OnopHasi cCkopoCTb B MOMEHT
HencnpaBHOCTH
-30000~30000—-300,00~300,00 Iy

HanpspkeHune WnHbl B MOMEHT
HencnpaBHOCTU

ToK B MOMEHT HencnpaBHOCTH



naBa 8. Coo6LieHns1 0 COCTOSAHUMN Npeobpa3oBaTens 4acToThbl

Mocne Bo3HMKHOBEHMSA cobbiTus Y peanuayeT YHKUMIO 3awnTbl U
oTtobpaxaeT ko cobbiTs Ha naHenu ynpasneHus. [Monb3oBaTenb MOXeT
onpeaenuTb TUM cobbITUS, NPOaHanU3npoBaTb NPUYUHBI U BbINOMHUTL MOUCK
1 yCTpaHeHUe HencrnpaBHOCTEN B COOTBETCTBUW CO Crieaylowmumm Tabnuuamum.
Ecnn HeucnpaBHOCTb He MOXeT ObiTb YCTpaHeHa cunamu nofib3oBaTens,
cnegyet obpaTUTbCA B TEXHUYECKYIO NoaaepxKy «MHcTapT».

Kon
cobbITuA

1

[Mpy BO3HUKHOBEHUN OLLUMBOK, CBA3AHHbIX C NPEBbILLIEHWEM TOKa
unn Hanpsxkenus (1, 3, 8, 10, 16, 17, 18, 21, 27, 29, 30, 31, 32, 42,
45, 46, 51, 57) 3anpeLlaeTca BO30OHOBNATL paboTy 4O YyCTPaAHEHUsI
NPVYMHBI BO3HUKHOBEHNSI HEUCTNIPABHOCTU UITN HE paHee, YeM vyepes
10 MUHYT Nocne BO3HWKHOBEHWS OLLNOKM.

CobbiTne

MpeBbiweHne
Toka IGBT

Bo3MOXHbIe NPUYUHBI

MepeHanpskeHue Ha knemme
NOCTOSIHHOTO TOKa

KopoTkoe 3amblkaHne Ha
BbiXoae

O6pbIB has Ha BbIxoAe

HeuncnpasHocTb aHKkoAepa

HekayecTBeHHOe 1nm
NoBpeXAEHHOE anmnaparHoe
obecneyeHune

HapyLueHbl BHyTpeHHWe
coeauHeHus MY

KomnoHeHTbI cunoson

Lienu neperpesatoTcs 13-3a
HencrnpaBHOCTW BEHTUNATOPA
OXMNaXAEHVs NN CUCTEMbI
oxnaxaeHus.

Pewienus

MpoBepbTe NUTaHWe ot
3MeKTPOCEeTN U NpoBeEpbLTe,
6bICTPO N OCTaHaBNMBaETCA
BbICOKOMHEPLIMOHHAs Harpy3aka
6e3 AYHaMNYEeCKOro TOPMOXEHUS.

MpoBepkTe, OTCYTCTBYET NN
KOPOTKOE 3aMblKaHKe BbIXOAHOTO
npoBoJa 3NeKTpoABUraTens u He
COE[VHEH 1N OH C 3eMneil.

MposepsTe, He ocrnabneHs! n
kabenu anekTpoaBMraTens u
BbIXOAA.

[MpoBepbTe, He noBpexaeH
1N 3HKOAEP M NPaBUMbHO N1
nogknoYeHa nposozkKa.

O6paTtuTech Kk cneynannctam
TEXHWNYECKOW NOAAEPXKKM.

Ob6paTnTech 3a TEXHUYECKUM
obcnyxvBaHMeM K
crneumanucTam 1 TeXHUYECKoMy
nepcoHarny.

MpoBepkTe BEHTUNATOP
OXMaXAEHUS U HE 3arpasHeH
1V OH.



3

Meperpes
paavaropa

OTKNoHeHne
cKopocTh

MoBbileHHOe
HanpshxeHue
30T (Mpwu
pasroHe)

MoBbileHHOe
HanpsixeHne
3MT (Mpwu
3ameaneHnn)

Mpenynpexaexne: Bo nsbexanve nospexaerns IGBT paboty MY
crefyeT HauMHaTb Nocre yCTPaHeHUst NPUYUHBI HEUCMPABHOCTY.

MpeBbIWeHe TemnepaTypsbl
oKpy>KatoLLen cpeabl

MoBpexaeHne BEHTUNATOPA
OXNaAKAEHUS UK
nonagaHne NoCTOPOHHKX
npeaMeToB B cUCTEMY
oxnaxaeHus

HekoppekTHoe
YHKUMOHNpOBaHNE
BEHTUMSITOPa OXNaXAeHNs!

C6oli B Lenu oTcrnexmnsaHmsa
Temneparypsbl

CrMLLKOM KOPOTKOE BpeMmsi
yCKOpeHMst

Cnuwkom Gonbluas Harpyska

[MpegenbHbIN TOK CAULLKOM
HU3KNIA

MpeBbiLeHne HanpsHKeHns
BXOAHOro NuTaHus

BbICTpbIf 3anyck npu
BbICOKOCKOPOCTHOM
BpalleHnn asuratens

M36bITOYHBI MOMEHT
VHepLUM Harpysku

CnuLKoM KopoTKoe Bpemst
3amenneHus

Cnuwwkom 6onbluoe
TOPMO3HOE COMPOTUBIIEHNE
WIIM OHO He NOAKITHYEHO

[MoHn3bTe TemnepaTtypy
oKpy>KatoLLen cpeabl 1

yCUnbTe BEHTUNALMIO U
TENnooTBeaeHue.
MopaepxuBaiite Temnepatypy
OKpyXatoLLel cpefibl Ha ypoBHe
Huxe 40°.

MpoBeptTe, NpaBUmbHO MU
NOAKIMIOYEH LUHYP NMUTaHUS
BEHTUNSATOPA UNW 3aMeHUTe
BEHTUNSTOP W yaanute
NOCTOPOHHWE NPeaMEThI.

MpoBepbTe BEHTUNSTOP
OXNaXOEHUA U He 3arpsa3HeH
TN OH.

O6paTnTech 3a TEXHUYECKUM
obcnyxmBaHueM K
creynanucTam u TEXHUYECKOMy
nepcoHarny.

YBenuusTe BpeMsi YCKOPEHUS.

YMeHbLUNTE Harpysky.

CoO0TBETCTBEHHO yBenuybere
npegenbHoe 3HadeHne Toka
B npegenax oonyctumoro
AnanasoHa

[MpoBepbTe BXOAHOW UCTOYHUK
nMTaHus

3anyck nocne octaHoBa
Asuratensi

Vcnonb3ayiite
COOTBETCTBYIOLLIME KOMMOHEHTbI
AVMHaMNYeCKOro TOPMOXEHNS

YBenunyste BpemMaA 3amenneHus

MogkniounTe nogxoasiuee
TOPMO3HOE COMPOTUBIEHNE



10

17

MoHwxeHHoe
HanpskeHue
3NT

O6pebiB hasbl
Ha BbIXxoae

Mpesbiwexne
CKOpOCTU
Bnepeq

HanpsikeHue nuTaHus HUxe
MWHVUManbHoro paboyero
HanpsixeHusi 06opyaoBaHNs

KpaTtkoBpemeHHoe
OTKIIOYEHNEe NUTaHUs

Cnuwkom Gonbluoe
OTKMNOHEHWE HaNpsPKeHUst
BXOQHOMO UCTOYHMKA
nuTaHunsa

Ocnabna coeguHUTenbHas
KNnemMMa UCTOYHMKa NUTaHus

HanpsbkeHue Ha 3T
HecTabunbHo

B atoi xe uenu
3MEKTPONUTAHNS
NpUCYTCTBYET Harpyska
BbICOKMM MYCKOBbIM TOKOM

HewucnpaBHocTb 3BEHa
NOCTOSIHHOTO TOKa
BCMNeACTBME HEOOQHOKPATHOW
neperpysku rno Toky

OTcyTCcTBUE COEANHEHUS
UInu pasbeauHeHne Ha
Bbixoge MY

Ocnabna BbixogHas
Knemma

MotyHocTb ABuratens
CMULKOM Mana u
cocraBnsieT meHee 1/20 ot
MaKcMMarnsHOW MOLLHOCTU
neuratens MY

AcvMMETPUS BbIXOOHOW
TpexdasHou ceTn

HenpasunbHas nnun
HapyLUeHHasi HacTpoiika
napameTpoB dHKoAepa

W36bITouHas Harpy3ka
UINN pe3koe N3MeHeHne
Harpysku

[MpoBepbTE BXOAHOW UCTOYHUK
nuTaHns

[MpoBepkTe BXOAHOE NMUTaHMWe.
Mocne Hopmanusaumm
BXOAHOIO MUTAHWS BbIMNOIHUTE
cbpoc 1 nepesanyck

MpoBeptTe BXoAHble kabenu

O6paTnTech B cnyx6y
TEXHUYECKOW NOAAEPXKKU

MameHnuTe cuctemy
AMNEKTPONMTaHUs, YToObl OHa
COOTBETCTBOBANa 3Ha4eHnto
cneumndukaummn

O6paTnTech B TEXHUYECKYHD
noAaepxKKy

[MpoBepbTe NpoBOAKY Ha
Bbixoge MY B cooTBeTCTBUM C
VHCTPYKLMEN NO 3KCnyaTauuu,
YTOGbI YCTPaHUTL

OTCYTCTBME COEANHEHUS UK
pasbeanHeHwe.

OTperynupyinte MOLLHOCTb
MY nnu mowHocTb
anekTpoasuraTensi.

MpoBepbTe LENOCTHOCTb
NPOBOAKMN 3neKTpoABuraTens.

OTKMOYNTE NUTaHWE 1
npoBepbLTe, COBNaaatoT nn
XapaKTepUCTUKM KNEMM Ha
Bbixoge M4 n Ha cTopoHe
NOCTOSIHHOTO TOKa.

lMpoBepbTe Lenb aHKoAepa

MpoBepsLTE BHELIHWE NPUYUHBI
PEe3Koro U3MeHEHWsI HarpysKku.



18 MpeBbileHne
CKOpOCTN
pesepc

21 MrHoBeHHOe
npeBbiLLeHne
ToKa Ha
BbIXOAE

27 Meperpyska
no ToKy Ha
BbIXOAE
(nencreutens-
Hoe 3HayeHue)

29 KonebaHue
3NT

30 MpesblweHne
CKOpOCTN

HenpasunbHas nnn
HapyLLeHHas HacTponka
napameTpoB 3HKogepa

M36bIToYHas Harpyska unm
BHe3arnHoe n3MeHeHue
Harpysku

OpHodasHoe kopoTkoe
3aMblkaHve aBuratens Ha
3emnio

HewucnpaBHoCTb 3HKOAEpa

Owwnbka KoHTypa
o6GHapyeHus nnatbl
npvisoga

Cnuwkom gonroe Bpems
paboTbl B COCTOSAHUU
neperpysku, 4em 6onbLue
Harpyska, TeM kopodye
Bpems

[Buratens octaHoOBUICA

KopoTkoe 3amblkaHne
obmoTok ABuraTens

KopoTkoe 3amblkaHue Ha
BbIXOAE

M3meHeHne Hanps>keHua Ha
CTOpOHe BxoAa

OtcyTtcTBUE (hasbl BXOQHOMO
HanpspkeHus

Ocnabna coeguHuTenbHas
KIleMMa CO CTOPOHbI BXoaa

MospexaeH moaynb
BbINPSAMUTENS

HenpasunbHas nnm
HapyLLeHHas HacTponka
napameTpoB 3HKogepa

BHesanHoe n3meHeHne
Harpysku

Owwnbka HacTpomnku
napametpa 3aluTbl OT
NPEBbILLEHNS| CKOPOCTM

MposepsTe uenb aHkoaepa

MpoBepbTe BHELIHWE NPUYUHBI
PEe3KOro N3MeHEHWS Harpysku.

MpoBepbTe aBuratens u kabenu
Ha BbIXoge.

MpoBepkTe, He NoBpEXAEH
1M 3HKOZEP W NPaBUMbHO 1
NOAKMoYeHb! kabenu.

3ameHute nnaty npueoaa.

Mpekpatute paboty Ha
HekoTopoe Bpemsi, U, ecrnv

B npoLiecce paboTbl oHa
BO3HUKHET CHOBA, NPOBEPLTE,
HaxOAWUTCS N Harpy3ka B
npepenax AonycTUMoro
fnanasoHa.

MposepbTe ABMratens unm
TOPMO3HON MOAYrb

MpoBepkTe 06MOTKY ABUraTens

MpoBepbTe BbixoAHbIE kabenu
Unu gsuratenb

MpoBepbTe HAaNPsKEHWE B CETU

MpoBepbTe coeanHeHne
BXOAHOW KNEMMbI.

[MpoBepbTe, He NoOBPEXAeH nn
MoAynb BbINPAMUTENS

MpoBepkTe KOHTYp 3HKOAEpa

MpoBepbTe BHELIHWE NPULUHBI
PEe3KOro M3MeHEHUS HarpysKku.

MpoBepbTe NnapameTp



31

32

34

35

37

39

42

43

44

Meperpyska
aneKkTpoaBu-
raTensi no Toky

K3 Ha 3emnio

BHrelwuHuin
curHan
oLmbKM

MpeBbiweHne
curHana PT

MpeBbiweHne
yTeukmn Toka

3awmTa K3 Ha
BXoae

Owwmbka
ceTeBoro
npotokona

Owmwmbka
CUNoBOWA
nnatbl

Hu3skoe HanpsbkeHue cetn

BHesanHoe nameHeHne
Harpysku Bo Bpemsi paboTbl

MapameTpbl gBuratens
3aAaHbl HeNpaBuIbHO

HenpaBswunbHas nnm
HapyLUeHHas HacTporka
napameTpoB 3HKogepa

HenpaswunbHoe
noaknioYeHne NpoBoaoB

HapyLueva B ABurartene

Cr1LLKOM BbICOKMI TOK
YyTEYKM Ha 3eMII0 Ha
Bbixoae M4

MpucyTcTByeT curHan
HeWCnpaBHOCTU BHELLHErO
BXxoaa

CurHan obHapyxenus PT
NPEeBbILLAET YCTAHOBMEHHbIN
nopor

AnnapaTtHas
HeucnpaBHOCTb NNaThl
npueoga

Owwnbka npu NpeBbILLIEHNN
MIHOBEHHOTO 3Ha4YeHust
TpexdasHoro Toka, korga la,
Ib v Ic He pa6oTatoT

B Topmo3HOM peaucTope
MPOM30LLO KOPOTKOE
3aMblkaHue

PaspbiB cBasn. B
onpeaerieHHoe Bpemsi He
nocTynatoT AaHHbIE CBA3N

HapyLlueHo coegnHeHne
MeXxay rmaBHOW nnaTomn
ynpaBneHus 1 nnaroi
npvisoga

[MpoBepbTe BXOAHOW UCTOYHUK
nMTaHus

YMeHbLUNTE YacToTy 1
amnnnTyay pesknx N3MeHeHWn
Harpysku

MpaBunbHO ycTaHoBUTE
napameTpbl ABuratens

MpoBepbTe KOHTYpP 3HKOAEpa

MCHpaBbTe HenpasuIbHYO
NpOBOAKY B COOTBETCTBUU C
PYKOBOACTBOM Nosib3oBaTens.

[N 3ameHbl aBuUraTens
HeobxoaMMo cHavana
NPOBEPUTL M3ONALMIO
3a3eMIeHnst.

O6paTtuTech B cryxoy
TEXHUYECKON NoAaepXKu

MpoBepbTe NPUYKHBI BHELLHE
HencnpaBHOCTY.

MpoBepbTe Temnepatypy
OBWraTensi Unmu HeUcrpaBHOCTU
naTtymka PT.

O6patnTech B cryx6y
TEXHWUYECKOMN NOAAEPKKM

O6patnTech B cryx6y
TEXHUYECKOW NOAAEPXKKU

Ob6patnTech B crnyx6by
TEXHUYECKOW NOAAEPKKN

[MpoBepbTe NUHUIO curHana
CBSA3N.

MpoBepbTe NpaBUNBLHOCTb
noakrnoyeHnst kabens nnartbl
npveoga.
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47

48

49

51

52

53

54

55

56

57

MrHOBEHHBbI
neperpes IGBT

Meperpyska
no neperpesy
IGBT

Owwmbka
aHanorosoro
BXoaa

Owwnbka
CUIOBOW
nnarbl

Owwnbka STO

Owwnbka
BbIXOAHOTO
ToKa

Owwnbka
nMTaHns
CUINOBOW
nnarbl

Owmbka
TOPMO3HOTO
pesucTopa

Kone6aHve
cetu

Owwnbka
YepenoBaHus
a3 Ha Bxoae

MoHwxkeHHoe
HanpshxeHune
cetn

MoBbileHHOe
HanpsbkeHve
cetn

Meperpes IGBT

Meperpes IGBT

OTKIl04YeH aHanoroBbIn
BXOHOW curHan.
HekoppeKTHbIV aHanoroBbIv
BXOHOW curHan

Hel‘lpaBI/IJ'IbHaﬂ Bepcua
nporpammbl NnaTtbl Nnpueoaa

HapyLlueHve ynpasneHus
HarpysKkomn.

HapylweHue ynpaBnexus
asurartenem

HenpaBunbHas HacTporika
napameTpos

Moteps cBasm mexay MY un
asuratenem
HewucnpasHocTb
annaparHoro obecreveHus
ny.

HapyLlueHune koHTypa
nutanus nnatel MY

Owwmbka nonoxeHus
COEANHUTENBbHOW KNeMmbl
TOPMO3HOTO pe3ncTopa

KonebaHusa HanpspkeHust
anekTpoceTu

HapyLlueHune koHTypa
BbIOOPKM NNaTel NpuBoaa.

HenpaswunbHoe
nogknoveHue Ha Bxoge MY

HanpspkeHne B ceTu Huxe
300B

HanpsikeHue cetv 6onee
540 B

O6paTtuTech B cryx0y
TEXHWUYECKOW NOAAEPKKN

O6patnTech B cryx6y
TEXHUYECKON NoAAepPKKN

M3meHuTe cooTBeTCTBYOLNE
napametpbl

MpoBepbTe aHanoroBbIi
BXOOHOW CUrHan

MposepbTe, 06HOBNSIETCA NN
nporpamma nnatbl MY nnu
HOpMarnbHoO Nnu paboTaet
MuKpocxema nnatel MY

MpoBepbTe, He HapyLUeHo Nn
yrpaBneHve Harpy3kom unm
nsuratenem.

MpoBepbTe napametp P70.21
MpoBepbTe coeanHeHus.
O6paTuTech B cryx0y
TEXHUYECKOW NOAAEPXKKM.

O6patunTech B cryx6y
TEXHUYECKON NOAAEPXKKY.

MpoBepbTe, He HapyLueHa
11 NPOBOAKA TOPMO3HOIO
peswucTopa.

Cnuwkom bonbluas
aCMMMETPUSA HanpshKeHUs
anekTpoceTu

HapyLueHune koHTypa BbIGOPKHU

Namenute
nocrefoBaTenbHOCTb BXOAHbBIX
NPOBOLOB.

HanpsixeHue B CETU CRMLLIKOM
Hu3koe

HapyleHwve cBs3un ¢ nnatow
npvBoga

CnuLwKoMm BblCcOKoe
HanpskeHue cetu
HapyleHue cBsisun ¢ nnatow
npueoga



Mpouecc AnarHOCTUKN HeUcnpaBHOCTEN

Mpwu 3anycke cuctemsl MY 1 anekTpogsuratens MOryT UHOMAA BbIXOAUTb U3
3a4aHHOro pexnmMa ms-3a owMboK B HACTPOMKE NapameTpOB M MOAKMHOYEHMN.
B atom cnyvae ons aHanu3a u yCTpaHeHWst HeucrnpaBHOCTEN obpatutechb K
npoueaype AnarHOCTUKKN, NPeACTaBEHHOW B 3TOM pasaene.

- Korga Ha KneMmMy ynpaBneHus nogaeTcsi KOmaHaa, Ho ABurartenb He
BpawaeTcs:

HeT | ABToMaTUyeCKMit BLIKT Her
Devratens FOpUT Nt UHANKaTOp 3apAaa? AN UCTOHHIKA MUTaHWS 1 MoakniounTte
He BpalaeTcs BXO[IHOV CTOPOHbI

MopakntodeH N KoHTakTop?

fla ‘ua
 /

Her MposepesTe oTCyTCTBME
Verpannre Oa Knemma BBopa nutanus R, S, T. | HanpsikeHue, noTepio
wmﬁofnbm Boc FopuT nn nHankatop SABnsieTcs N1 HanpsxeHue hasbl, HENPaBUNLHOTO
o P < HeucnpasHocT D4? HOpMarnbHbIM?
W sanycTUTe CHoBa NOAKIIONEHNS U ApyTHe
HeUCnpaBHOCTH
‘ *
Her
ECTb /111 KOPOTKOE 3amblkaHme
A / Wn peakTop NOCTOSHHOTO ToKa
Mexay knemmamu 1 2?
BseneHa komaHaa Bnepes
wnu pesepc? I Ha | Ceaxurecs c Haweit
Her o
MOAAEPXKKOM
Aa
MPaBUMLHO N MOAKTIOYEHb! 3amenute
Kknemmbl DI6-DI7? HeucnpasHbIN
Bbina nu ycTaHoeneHa
yactora? wnm pene
Her
Het
fa
fn Her
PaBUMbHO 1M MOAKIIOYEH!
CHpocsTe Aa BbIro NN MpeBbiLLeHO knemmbi DI3-DI5? > nr?ﬁ:;::f
CKOPOCTL —— 3HaYeHNe aHarnoroBoro P
Bbixoaa?
A fa
3ameHuTte
Hert HeucnpaBHbIN
BbIKIIOYaTENb
vnm pene
Her
. BbT'XmHJ‘eVK"VSMg"’T‘b " > CasokuTech C Hawen
epropa U, V, W. Ectb 1 TEeXHUYEeCKon NOAAEPKKON
BLIXOJHOE HanpshkeHne?

‘ *
Het
MpasuniHo nn |  MoAKIOUMTE NPABUNIEHO
MOAKINIOHEeH ABUratens?
{ fa

n iiTe NpoBepsiTh Cr :
1. EcTe nn 60 bB
2. OTnyuieH nu Topmoa?

3. MPeBbILIAET fM HArpy3ka YCTaHOBIEHHOE 3HaueH!e
NpeienkbHOro KPYTALLEro MoMeHTa?

4. MpaBunbHO NY 3aaakHa rpynna napameTpos
cneundukauum P22 aHkonepa PG?

2




- OBurarenb paboTtaet 6e3 N3MeHeHUs1 CKOPOCTU:

[Buratens He paGotaert,
HO CKOPOCTb HE MEHSIETCS!

YcTaHoBMEHa CMLIKOM HU3Kas
HOMUHanbHas YacToTa
BpalleHus Asuratens?

TMpaBunbHO N NOAKIKYEH
9HKoAep?

A

SiBnsieTcs N1 3HadeHue
HaCTPOVKN CKOPOCTY CUTHANOM
MHOTOCTYNEHYaToN CKOPOCTH
WNN aHanoroBbIM CUrHaNoM?

AHanorosbii
curHan

Wamenuncs nu aHanoroseii | fa
curHan (0~10 B unu 4~20 mA)

Curvan

cKOpOCTM

MHOTOCTYneH4aTon

nnm Het?

Ra
MpaBunbHO N NOAKMIOUEHD!

knemmbl Al1, Al2?

Her
MpaBnibHO N NOAKIIOYEHb! Het
knemmbi DI3-DI5?
MopkniouuTte
npaeunbHo
fa
OTnuyaetcs nu HacTpoiika Her
MHOTOCTYMEHYaToM CKOPOCTH » C6pockTe ckopocTb Ha
NS KaXaomn cTynenn? = KaXkaown CTyneHn
<
<
Pa
He cnvwkom m senvko spemst | HeT CBSIXMUTECH C Hawwei
pasroHa v 3ameaneHns? » TEXHUYECKOI NOAAEPKKON

fa

YMeHbLUMTE BPEMS pasroHa
W 3ameaneHus B 3aBMCMMOCTH
OT Harpysku.




aea 9. [lononHuTenbHbIe onNuumn
9.1 Mnatbl pacwmpeHnsa

B npeobpasoBatene 4yactotbl cepuu INPRIME BO3MOXHO npuvMeHeHue
nnaTt paclupeHus Ans peanusauun AOMOMHUTENbHbIX onuuin. MoaynbHas
KOHCTPYKUMS MO3BOMSET YCTAHOBWTb OAHOBPEMEHHO BCe Twunbl nnat
pacLuMpeHust.

IN-I/O IN-STO

IN-Profinet IN-PG



HanmeHoBaHue

OnucaHue

IN-PG

Cepus nnat
pacLumpeHus ans
ocyLLeCcTBNeHns
BEKTOPHOTO
ynpasneHus ¢
3aMKHYTbIM KOHTYPOM
aneKkTpoABuraTensimm ¢
pasnUYHON Harpy3kowu
npv NOMOLLM AaT4YMKOB
NonoXeHus.

IN-PG1-5

Mnata paclunpeHns nogaepxmBaeT
AnddepeHumnanbHblv BXOQHOMN
curHan A, B, Z (nvHeWHbIA
npavisep) 6e3 BbIXO[JHOTO
pasgeneHnsi no YactoTam.

Makc. ckopocTb: 100 KI'u.
HanpsbkeHve nuTaHusi 3Hkoaepa:
5B.

MopnepxuBaetcs BO BCEM
MoaensHoMm psgy cepun INPRIME.

IN-PG1-12

Mnata paclunpenns nogaepxmsaeT
anddepeHumnanbHbIi BXOZHOW
curHan A, B, Z (nvHeWHbIn
npaneep) 6e3 BbIXOAHOIO
pasgeneHus no YactoTam.

Makc. ckopoctb: 100 KI'L.
HanpsbkeHne nuTaHust 3HKogepa:
12B.

MopnepxnBaercs BO BCEM
mopaensHoM psgy cepun INPRIME.

IN-PG4

Mnata paclunpeHns ans
pesonbBepa 6e3 BbIXOHOTO
pasgeneHus no yactotam.

Makc. ckopocTb: 20000 06/MUH.
HanpsixeHne nuTaHus aHkogepa:
12B.

MonpepxwviBaeTcs BO BCEM
mogenbHom psgy cepun INPRIME.

IN-PG5

Mnata pacwupeHus ans sHkogepa
SinCos 6e3 BbIXOAHOO pasaeneHust
no yacTtotam.

Makc. ckopoctb: 100 kI'y,.
HanpsbkeHve nuTaHusi 3SHKogepa:
5B.

MopnepxwuBaetcs BO BCEM
mogenbHom psgy cepuv INPRIME.

IN-Profinet

Mnata pacwmpeHns
ANsi NOAAEPXKU
npotokona Profinet.

Mnata pacwupenus IN-Profinet
noaAepX1BaeTcs BO BCEM MOAENbHOM psaay
cepun INPRIME.
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IN-1/0

IN-STO

Mnatbl pacwmpexus
BXOZ,0B/BbIXOJOB.

Mnata paclumpeHus
Ans 6esonacHoro
OTKITIOYEeHNS!
KPYTSILLEro MOMeHTa
(Safe torque off).

IN-1/0-A

IN-1/O-B

Mnata  pacwupenns  Bxomos/
BbIXO[0B.

Bxogut B CTaHAapTHyto
komnnektaumio MY INPRIME.
Bxogbl: 7 undposbix (DI), 2
ananorosbix (Al), 1 MMNYNbCHbINA
Bxop (HDI).

Bbixogbl: 2 umdposbix  (Y), 1
uMmnynbcHbIn  Bbixog (HDO), 2
peneHbix (T, R), 1 aHanorosbli
(AO) .

Mctounnk nutanua 10 B, 24 B.
MopknioveHne patymka PT1000,
npotokona ModBUS RTU, nnatbl
STO, HesaBucMmOe  nuTaHue
nnatel ynpaenexus 24 B.
MopnepxwuBaetcs BO BCEM
moaensHoM psgy cepun INPRIME.

lMnata  pacwmpeHus BX040B/
BbIXOZ0B.

Bxogbl: 5 umdposbix (DI), 2
aHanorosblx (Al), 1 MMNyNbCHBbIV
Bxog (HDI)

Boeixogpl: 1 uucposonn  (Y), 1
umnynbcHbln  Bbixog (HDO), 3
peneiHbix (T, R, Q), 2 aHanorosbIx
(AO)

Wctounnk nutanusa 10 B, 24 B.
MoakntoyeHne  gatyunka PTC,
PT100, nportokona ModBUS
RTU, nnatel STO, He3aBucumoe
nuTaHne nnatbl ynpasneHus 24 B.
Mopnepxusaercs BO BCEM
mogenbHom psgy cepun INPRIME.

Mnata pacwupenus IN-STO nopaepxusaetcsa
BO BCEM MoenbHoM psay cepumn INPRIME.



Cxema nopknioyeHusi nnatbl pacwmpenus 1/0-B.



9.1.1 Mnatbl pacwmpenus PG

Ha ocHoBe npeobpa3soBaTens YactoTtbl cepum INPRIME mMoxHO peanusoBatb
BEKTOpPHOE YMNpaBreHne C 3aMKHYTbIM KOHTYPOM 3neKTpoaBuratensMu c
pasnu4Hol Harpy3kou nNpy NOMOLLM AaTYMKOB MOSIOXKEHUST Pa3NUYHbIX TUMOB.

CyLecTByeT HECKOMNbKO PasnUyHbIX NNaT pacluMpeHns Ans pasHbiX TUMOB
OaTUYNKOB MOMOXEHUS:

IN-PG1-5 - Mnata pacwupeHus ans sHkogepa ¢ auddepeHumansHbIMU
Bbixogamu (5 B)

IN-PG1-12 - NnaTta pacwupeHns gns aHkodepa ¢ auddepeHumansHbIMm
Bbixogamu (12 B)

IN-PG4 - [nata paclumpeHnns ons pesonbeepa 6e3 BbIXO4HOIO pasaeneHus
no yacrotam

IN-PG5 - lnata pacwuperus anst sHkogepa SinCos 6e3 BbIXO4HOMO
pa3ferneHust no Yactotam.

IN-PG1-5 - lnata pacwwuperuns Ans aHkopgepa ¢ auddepeHumnanbHbiMm
Bbixogamu. MNopgaepxueaeT anddepeHumanbHbIi BXogHon curHan A, B, Z 6es
BbIXOAHOTO pasgeneHns rno Yyactoram, HanpsbkeHne nutadus 5 B.

A+ A- B+ B- Z+ z-
PE 5V ov FA oV FB

HasHaueHune koHTakToB IN-PG1-5

P E | 3asemneHue KoHTakT nogknoveHus

3a3emrneHus
5V | cTouHuk nutaHus 5B VICTOYHVK nuTanms 5 B,
MaKCUMarbHbI BbIXOQHON
ov MwuHyc nctouHmka Tk 180 MA
nutaxus 5B

FA ®dasa A BbIXOAHOIO

MMNyNbCHOro curHana
BbIXO,El C OTKPbITbIM

oV MwuHyc BbIxogHOrO KOMMNeKTopoMm,
MMMYNbCHOTO cUrHana MaKcumarbHasi BbIXoQHas!

FB ®dasa B BbIxogHoro wacrota 100 Ky

MUMMNYNbCHOro curHana

MonoxuTenbHbI curHan
[aryuka nonoxeHus A

A- | OTpuuaTentHelii curHan
[aTtyvka nonoxexus A
" 1. Push-pull aHkogepbl 5B
g+ | MONOXUTENbHLIA CUTHAM | 2" SLKoaepbI C OTKPBITLIM
[faTyuka nomnoxexus B konnexTopom 5 B
OTpuuaTentHuii curian | 3: Anddeperunanbhsie

aTyunka nonoxeHus A SHkozepe! 5 B
A Yacrtota otknmka 100 kly,

7+ [MonoxvTenbHbI curHan
[aTtyvka nonoxeHus Z

OTpuuaTenbHbIi curHan
[artyuka nonoxeHus Z



IN-PG1-12 - Mnata pacwwupeHus Ans aHkogepa ¢ auddepeHumnanbHbiMm
Bbixogamu. NopgaepxveaeT anddepeHumanbHbIi BxogHon curHan A, B, Z 6es
BbIXOAHOTO pasferieHrs o YactoTaMm, HanpsbkeHve nutaHuns 12 B.

A+ A- B+

PE 12v ov

B- Z+ Z-

FA ov FB

HasHauyeHue koHTakToB IN-PG1-12

KoHTakT nogknoveHus

P E | 3asemneHne
3a3emneHust
12V | cTouHuk nutanns 12 B | Yetoynuk nuTanms 12 B,
MWHYC CTOUHMKA MaKcUMarbHbI BbIXOAHOM
ov ToK 180 MA
nutanma 12 B
EA dasa A BbIXOAHOIO
MMNYNbCHOrO cUrHarna
BbIxof C OTKPbITbIM
oV MwuHyc BbIxogHoro KONNEKTOpoM,
MMNYNbCHOrO cUrHarna MakcvmarnbHasi BbIxogHast
yactota100 kI
FB dasa B BbIxogHoro acToral00 kI'y
MMNYNbCHOrO cUrHana
A+ MonoXxuTenbHbIA curHan
naTyvka nonoxexus A
A OTpuuatenbHbI curHan
Aatymka nonoxexus A
- 1. Push-pull aHkogepbl 12 B
B+ MonoXuTEmNbHLI CUTHAN | 2. BuKoaepbl € OTKPBITHIM
Aatyuka nonoxexus B konnekTopom 12 B
. | OTpuuaTenbHbIit curHan 3. AndpdpeperumantHele
[aTunka ronoxenms A | 3Hkopepel 12 B
- Yacrtora oTtknuka 100 kl'y,
7+ MonoXuTenbHbIN curHan
Aatyuka nonoxexus Z
2 OTpuuarenbHbIi curHan

AaT4ynKa nonoxXeHus z



IN-PG4 - [nata pacwumpeHnus ansi pesonbBepa 6e3 BbIXOQHOIO pasgeneHus
no yacrtotam. NpegHasHavyeHa OnS NOAKIIOYEHUS pe3onbBepa, HanpskeHue
nutaxus 12 B.

PacnonoxeHune knemm:

FA ov FB oV +12V

BOCbMUWKOHTAKTHbIV pa3beM:
1 2 3 4 5 6 7 8

EXCOUT | EXCNOUT | SIN+ | SIN- | COS+ | COS- | GNDA | GNDA

HasHaueHune koHTakTOB IN-PG4

KaHan Bbixoga A

FA
AMYnSALMKU 3HKoaepa
oV MuHyC BbIXO4OB BbIxod ¢ OTKpbITbIM
AMYnNSALMKU 3HKoAepa KOJNEKTOPOM,
WcTOYHUK NuTaHus
KaHan Bbixoga B o
FB SMyISILIN SHKOAEPA 12 B, MaKcumarbHbIN
Y P BbIXOgHOM Tok 20 MA.
oV MwuHyc nctouHmka
nuTaHusa 12 B
+12V McTounnk nuTtanus 12 B

Bbixoa Anst nogaym Ha
EXCOUT | pesonbeep HanpsixeHus
BO30YKaeHUs,
nonoxurerbHas
EXCNOUT | v oTpuuatenbHas
NonsiPHOCTb

SIN+ Bxog curHana SIN
OT pesorbBepa,
ronoxureribHas MakcumanbHas
SIN- 1 oTpuuatenbHas ckopocTb: 20000 o6/
NonsipHOCTb MWH

COS+ Bxopa curHana COS
OT pe3ornbBepa,

NonoXuTtensHas
COs- 1 oTpuuatenbHasi

NonsipHOCTb
GNDA

3asemneHne

GNDA



IN-PG5 - [lMnata pacwwupenuss ans aHkogepa SinCos 6e3 BbIXOAHOrO

pasgeneHna no YyactoTam.

MpenHasHavyeHa AN CUHYCHO-KOCWMHYCHBIX — 3HKOAEpOB,

nutaxusa 5 B.

PacnonoxeHuve knemm:
FA oV FB

YeTblpHaALATUKOHTaKTHLIN pasbem:

1 2 3 4 5 6 7 8 9 10 11 12 13 1 14
NC | NC | R- | R+ | COS- | COS+ | SIN- | SIN+ | REF | REF | REF | REF | G
D- D+ C- C+
HasHaueHune koHTakToB IN-PG5
FA KaHnan Bbixoga A
AMynsaUMKM 3HKoAepa BbIxoza ¢ OTKpbITbIM
MuHyc BbIxoaoB KOMNEKTOPOM,
ov om J}Ilﬂ " 3»5:(0 ena MakcumanbHas
ynau Acp BbIXOAHas!
FB KaHan Bbixona B YyactoTa100 kl'y
3MynSALMKU 3HKoAepa
R- R+ KOHTpOnbHbIN curHan
aHKoZepa
COSs-,
COS+ | 4-kaHanbHbIN [ncbdepeHLnanbHbIii
AnddepeHUmanbHbIi curHan,
SSIIIII\L sxoaHon curHan SINCOS | yakcumanbHas
+
BbIXOAHas!
REFD -, YactoTa100 kl'y
REFD + | Cyrnan yrna noeopota
REFC-, | @Hkoaepa
REFC+
GND McToYHMK nuTaHus
5V McTouHnk nutanus 5 B 5 B, MakcumanbHbIn

HanpskeHne

BbIXoAHOM Tok180 MA

5V



9.2 KomnayHp,

Mpu  pabote  obopynooBaHus B
3KCTpeMaribHbIX (arpeccuBHbIX) paboumx
cpegax pekomeHayeTcs AOMONHUTENbHast
3awmra: cneunanbHoe MoKpbITUE
neyatHblx nnat KomnayHaom. [aHHas
onuusa siBnsieTca Hanbonee onTuMarnbHON
ans  obecnevyeHus HaOeXHOCTM paboTbl
YaCTOTHbIX npeobpa3oBaTene unm
YCTPOWCTB MNMaBHOMO Mycka B >ECTKUX
YCNOBUSIX W MNPV  BO3AEUCTBUM  OPYrux
arpeccuBHbIX hakTopoB (Bnara, Mbib U
T.n.).

MpenmyLiecTsa:

MoBblleHHasA MexaHnyeckasi YCTOM4MBOCTb: 3MEKTUBHO 3aluMLLaeT oT
BMOpaLuin, BO3HMKaOLLMX B NpoLecce paboThl.

Bbicokasi Tenmootaava: YCTPOWCTBO He HarpeBaeTca B npouecce
akcnnyatauum. Mpoanexune cpoka cnyx6el 06opyaoBaHNS.

9.3 Jlak

MokpbiTe  nakom pekomeHayeTcs
Ans  MpepoTBpalleHVs  MOBpEeXAeHWN
n pgedopmaumii nnat npu pabore B
3anbineHHblx  pabounx  cpepax. Bre
3aBUCMMOCTM  OT  TSDKECTM  Harpysok,
OOMOMNHUTENbHOE  3alUMTHOE  MOKPbITME
No3BONAeT He TOMbKO NMOBbLICUTL MPOYHOCTL
pPagnoaneMeHToB, HO W MPOANNTL CPOK
cnyxbbl obopygoBaHus B uenom. Jlak
HafexHo 3awuwaer npeobpasosaTenb
YaCTOTbl UMM YCTPOMCTBO NIIABHOIO Mycka OT
nbinu, 4To obecneunBaeT GecnepeboriHyo
paboTy npounsBoacTea.

MpenmywiecTsa:

YCTOMYMBOCTD K MbInK.

Bbicokasi MexaHn4eckasi IPOYHOCTb PaanoaneMeHTOB Ha NeYaTHbIX nnaTtax.
MpoaneHue cpoka cnyx6bl 060pynoBaHUs.
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