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BBeneHue

Bnarogapum Bac 3a npuobpeteHve npeobpasoBaTens 4acToTbl Cepum
INPRIME MX. MNepen Hayanom paboTbl BHUMAaTENbHO M3yunTe HacTosLiee
pykoBoACTBO. HapylweHne ykasaHHbIX B pykoBoAcTBe  TpeGoBaHui
aKcnnyaTauum MoXeT NPUBECTU K BOZHUKHOBEHWIO HENCNPaBHOCTEN, OTKa30B,
COKpaLLEeHU0 cpoka aKcniyaTauum obopyaoBaHWs UMW faxe K HaHeceHuto
TpaBMm.

YcTaHOBKY M BBOA4 B 3KCMnyatauuilo Bcerga crnegyet nnaHvpoBaTb W
BbIMOSIHATL B COOTBETCTBMM C MECTHbIMU 3akoHamm n Hopmamu. INSTART He
npyHUMaeT Ha cebs HuKakmx 0b6s3aTenbCTB B Crlyyae HapyLleHUd MeCTHOro
3aKkoHodaTenbCTBa U/MnNn Apyrix Hopm 1 npasun. Kpome Toro, npeHebpexexne
HOPMaTUBHBIMW JOKYMEHTaMN MOXeT CTaTb NPUYMHOW HENONaAoK NpMBoAa, Ha
KOTOpbIE He pacnpOCTPaHAETCA rapaHTUS N3roToBUTENS.

B cnyyae HeoGxogMMOCTM  KOHCynbTauuuM MO MCMOSIb30BaHMIO
npeobpasoBaTtens 4acToTbl WM CEPBUCHOMY OOCNY>XWBAHUIO YCTPOWCTB
obpaTuTech B TexHnYeckyto nogaepxky OO0 «UHcTapT».

Mpw BBOAE B 3KCMNyaTauuMio BbINOMHUTL Crieaytolwme AeACTBUS:
BbINOMHWTL NPUEMKY M OCMOTP:
- LlenoctHocTb n3genusi u KOMMeKTHOCTL cornacHo Macnopty.

- COOTBETCTByET NN HOMUHarnbHOE 3Ha4yeHue, yka3aHHOe Ha 3aBOACKOMN
Tabnuuke, 3Ha4YeHMtO, YKasaHHOMY B BalleM 3aKase.

I'Iposepvm; COOTBETCTBME CETEBOIO NNUTaHNA N HOMUHarbHbIX NapamMeTpoB
anekTpoasuraTensa gmana3oHy HanpsaXeHusa cUnoBoro nNnUTaHuA.

BbIinonHuTb YCTaHOBKY M NOAKMH4YeHne B COOTBETCTBUU C Tpe6OBaHI/IﬂMI/I,
YKa3aHHbIMU B rnase 3 HacToswero pykoBoACTBaA.

BbinonHuth napameTpupoBaHne B COOTBETCTBUM C TEXHONOrM4eCKnmMm
ycnosusaMn.

B Clyyqae BblABIEHUA HapyweHUAa OAHOro mn3 MNyHKTOB HemeaneHHO
CBAXUTECb C NnpoussoauTenem nnm Baluum nocrasLLmKOM.

Mpou3soauTens ocTaBnsieT 3a coGoii NpaBo WM3MeHsITb TexHU4eckue,
nporpamMMHble MapameTpbl U YCroBUSt MCMONb3oBaHus obopynoBaHus Ges
NPeaBapuUTESIbHOMO YBEAOMITEHUS.

MarotoButens: OO0 «MHcTapT»
r. CaHkT-leTepbypr, npocnekT Bonbluesnkos, AoM 52, kopn. 9, Ten. 8 800 222-00-21



OtckaHupyinte QR-kog, 4TOObI MOCMOTPETb MOMHbIV
KOMMMEKT [OOKyMeHTaumn npeobpasoBaTtensi 4acToThbl.
[lokymeHTaumMio Takke MOXHO ckavaTb Ha oduumansHOM
cauTe instart-info.ru B pasgene «lNogaepxka n cepsuc» —
«[JokymeHTauns».

lMpy BO3HWMKHOBEHWM BOMPOCOB MO HACTPOMKE WK
NOAKMIYEHUO  0bopyaoBaHus, oTckaHupyite QR-koa,
4TOObI NepenTn B GubNMoOTEKy HacTpoek. B Gmbnuoteky
HaCTPOEK TakKe MOXHO MepeiTn Ha oduumanbHOM cante A1
instart-info.ru B pasgene «[lloggepxka u cepBuc» — E
«[lMopgxnoyeHne n HacTporika.

BnaeovHCTPYKLUMM MO HacTpoiike 0GopyaoBaHMS:

https./fwww.youtube.com/ https://rutube.ru/channel/ https://vk.com/video/
@instart4018/videos 33470782/Nideos/ @instartinfo

Ons cBA3M C TexHW4eckoW noadepXKOW Mo BOMPOCaM HaCTPOWMKM,
NOAKIIOYEHMS UM HEMCNPaBHOCTN 060pYyA0BaHUsSt OTCKaHMpynTe QR-KoA;:



https://instart-info.ru/
https://instart-info.ru/

CopepxaHue

BBEQOEHME ..
MMABA 1. OBLY
1.1 Mepbl NpeoCTOPOXHOCTH.
1.2 O6wue TpebGoBaHus
1.3 YTunusaumsa
1.4 YcnoBusi xpaHeHWsi M TPaHCMOPTUPOBaHMS ..
MMABA 2. OBLLAA UH®OPMALIUA O CEPUUN INPRIME MX ..
2.1 MpwuHumn ycTporncTea npeobpasoBatens YacToTbl cepum INPRIME MX.
2.2 HOMEHKNATYPA U3AEINM ....ovvviveiieiieiieieeneenens .11
2.3 MopenbHblii psif, U HOMUHArbHbIE NapaMeTpbl
2.4 CoBMeCTUMOCTb C 3neKTpoasuratenem
2.5 TexHu4eckme xapakTepucTmkn
2.6 BHeLwHwWi BUA 1 MaccorabapuTHble XapakTepPUCTUKY U3Oenust ..
2.6.1 MaccorabapwvTHble xapaktepuctuku cepum INPRIME MX IP65
FMABA 3. YCTAHOBKA U MOAKNKOYEHME
3.1 TpeboBaHVs Npy MOHTaxe.
3.1.1 TennoBsblgenexve...........
3.2 MNoakntoyeHne BXOQHOro NMUTaHNS ..
3.2.1 TpeboBaHus kK NOAKMIOYEHUIO
3.2.2 MNpenoxpaHntenn n aBToMaTnyeckne BbliknoyaTenu
3.2.3 MNopakntoyeHne CMNoBbIX KIEMM U 3a3eMIIeHNs
3.3 MNopakroyeHne JONONHUTENBHOTO 060pYyA0BaHUSA
3.4 MNopkntoyeHne KNnemMM ynpaeneHus ...
3.5 MNpoknaaka Kabenem ...........cceeereeeens
3.5.1 Bbibop cunoBbix kabenen. 3almTHoe 3a3eMneHne
3.5.2 Bblbop kabenen ynpaBneHusi. GKpaHUPOBAHKE ............
3.5.3 MopakntoyeHune Ha WwinHy RS485. TpeGoBaHWs K NOAKIOYEHMIO .
3.5.4 MopknoyeHne NpoBOAOB K aHANOroBOMy BXOAY
3.5.5 MopakntoyeHne K LndpoBbiM BXOAHBIM KIeMMaM ...
3.5.6 MoakntoyeHne Harpysku K penenHomy BbIXOAy ...
3.5.7 MopkntoyeHne K LM poBbIM BbIXOAHBIM KemMam
3.5.8 MNopakmntoyeHne K aHanoroBbIM BbIXOAHbBIM KIeMMaM..
FMABA 4. NOAFOTOBKA KPABOTE ..........cccooooiiiies
4.1 Mepbl NpegoCTOPOXHOCTM U MpoBepka nepes NPOoGHbIM 3anyckoM
4.2 MNpo6HbIn 3anyck
4.3 NpeHTndmKaums napaMmeTpoB anekTpoaBuraTens (aBToHacTpoika)

FMABA 5. BCTPOEHHASA NAHEJb YNPABJIEHUA U AKCECCYAPbI. ... 56
5.1 OnucaHve v yHKLMOHanNbHOe HasHa4YeHne NaHenu ynpasneHuns ... ... 56
5.2 vcnnei .. ...58
5.3 [lononHutenbHble akceccyapsl.... ...59

5.3.1 BbIHOCHbIE MaHenu ynpaeneHus (onuus) .
5.3.2 MOHTaXHbIV KOMNNEKT
5.3.3 YanuHuTenbHbIN kabenb
5.3.4 Moaynb ans nnat paclumnpenust INMX-Ecard n INMX-Ecard IP65
FMABA 6. MEHIO MPOTPAMMUPOBAHUA
6.1 HaBuraums u pefaktupoBaHue napameTpoB B MEHIO. ...
6.2 3awmTa AaHHBIX MAPOIIEM ....vevvveerieiresieerieesieeieeseens
6.3 MapamMeTpbl MEHIO MPOrPaMMMPOBAHMSI U X ONUCAHUE ..
pynna PO: OcHOBHblE NapameTpbil....
pynna P1: ®yHKuum 3anycka/ocTaHoBa.......
pynna P2: MapameTpbl ANst HACTPOWKK ckansipHoro cnoco6a ynpasnenus (U/f)
pynna P3: MapameTpbl Ans perynupoBku BeKTopHoro cnocoba ynpasnenus (VC). ........... 98




pynna P4: MapameTpsbl anektpoasuratens 1
pynna P5: ®yHKUMKN BXOAHBIX KNEMM ...... .108
pynna P6: ®yHKUMN BbIXOAHBIX KNEMM
pynna P7: PaclumpeHHble dyHKUMK
pynna P8: MNapameTpbl KOMMYHMKaLMOHHOIO NPOTOKONA ...
pynna P9: YnpaBneHue pyHKUMAMY 3aLUMT .....
'pynna PA: MapameTtpsbl MU-ynpasnexus ........
pynna Pb: MapameTpbl A4ns cneuunanbHbIX NTPUMEHEHWN ..
pynna PC: dpyHKUMM MHOrocTyneH4aToro pexvma u MNiK
Ipynna PD: YnpaBneHue KpyTALLUM MOMEHTOM .
'pynna PE: MNapameTpbl kpusow Al
pynna PF: NMapameTpbl npovssoauTens
'pynna AO: HacTpoiiku anektpoasuratens 2
pynna Al: MapameTpbl anekTpoasuratens 2....
pynna A2: MapameTpbl ANs HACTPONKK ckansipHoro crnocoba ynpasnexus U/f
QMEKTPOABUIATEIIS 2.ttt sttt e e se e e e e sn e sneen e 175
pynna A3: MNMapameTpbl AN HACTPONKKN BeKTOpHOro cnocoba ynpaenexuns SVC
anekTpoasuratens 2....
pynna BO: CuctemHble napameTpebl ..... L177
'pynna B1: MNonb3oBaTtenbckne yHKLMOHanNbHbIe Koabl
pynna B2: MapameTpbl onTUMmM3aLum ynpasneHus
pynna B3: KannubpoBka aHanoroBbIX BXOA0B/BbIXOA0B
pynna B4: MapameTpbl ynpaBnexuus «Bepywmin-Begomeii» (Master-Slave).
'pynna B5: MapameTpbl ynpaBneHus TOpMO30M
pynna B6: MapameTpbl cnsiero pexuma......
pynna C1: MapameTpbl ynpaBneHns HaTSHXKEHNEM ..
pynna UO: MoHuTOpUHT cobbiTui MY....
pynna U1: MapameTpbl MOHUTOPWHTA ..
FMABA 7. YOIPABNEHME NO KOMMYHUKALIMOHHOMY MPOTOKOJTY MODBUS RTU .......... 209
7.1 CTPYKTYPa COOBLLEHMS ... .210
7.2 OnpepeneHune agpeca nepefayv AaHHbIX
7.3 Tabnuubl perucTpoB CBA3M ...
FMABA 8. COOBLLEHUA O COC
FMABA 9. OONMONHUTENbHBIE OMNUWUMN...
9.1 lMnatbl pacwmpeHns
9.2 Moaynb INMX-PLC
9.3 ®yHkumaA STO ..............
9.4 lNoBblLWeHHas cTeneHb 3awwmnTbl — IP65 .
9.5 lMoKpbITME NakoM 1 KOMMayHAOM .
9.6 lMoxapHbli pexunm




Mnaea 1. O6wmMe Mepbl NPeAOCTOPOXKHOCTU

B OTBETCTBEHHOCTb MOb30BAaTENS BXOAWUT MPOYTEHNE U MOHUMaHUE BCeX
WHCTPYKUMIA B A@HHOM PYKOBOACTBE BMNOTb A0 YCTAHOBKW, WCMOMNb30BaHUS
unn obecnyxuBaHus npeobpasoBaTens 4acToThl; CrMeaoBaTb Mpasunam
anekTpobe3onacHoCT,  BKMHOYasi  UCMONb30BaHWE  COOTBETCTBYHOLLEro
3alWMTHOrO 06opyAoBaHNSA U NONyyYeHne HeOBXOAUMbIX KOHCYNbTauuin nepes
1cnonb3oBaHMeM 3Toro o6opyAoBaHusi cCnocoboM, OTIMYHBIM OT ONMUCAHHOTO B
AaHHOM PYKOBOACTBE.

B pykoBoACTBE UCNOnb3yTCs CreayoLme CUMBOSbI:

BHumaHue!

[aHHbIn  CMMBON  MUCMONb3yeTcsi B PYKOBOACTBE, 4TOObLI
npvBneyYb BHUMaHWE MNonb3oBaTens K HeoGXoAMMOCTU MPOABNATL
ocoboe BHUMaHWE NMpU MOHTaxe, dKCnnyaTauum u obCnyXunBaHum
obopyaoBaHus.

OnacHocTb!
HecobntogeHuve TpeboBaHuii Npy BbIMOMHEHNN JaHHON onepauumn
MOXET NPUBECTM K TSHKKUM TpaBMaMm U netanbHbIM NOCMEACTBUSIM.

3ameuaHue
YkasblBaeT Ha BaxkHy0 MHGopMaLmio, NpeHebpexeHne KoTopoi
MOXET NPUBECTM K MOBPEXAEHNIO 0GOPYA0BaHNS.

m > >

1.1 Mepbl NpeaoCTOPOXHOCTU
O6wme Mepbl NPegoOCTOPOXKHOCTU

. [o Hayana npyMeHeHUsl BHUMaTENbHO 03HAKOMbTECH C
HaCTOALLEN NHCTPYKLMEN.

. K paboTe no yctaHoBke 1 aKcniyatauum npeobpasosarens
[OIMKEH JonycKaTbCst TONBbKO KBaNMUUMPOBaHHBIA U 0By4eHHbIN
nepcoHarn.

. Y6egutecb B TOM, 4YTO napameTpbl npeobpasoBaTtens
COOTBETCTBYHOT NMapaMeTpam 3nekTpoaBuraTens.

. lMocne nogknOYeHWs MecTa CWUMOoBbIX COeaWHEHUI
TpebyeTcs 3au3onupoBaThb.

. Mpy BbINMONMHEHUN PEMOHTHBIX U NPOUIIAKTUYECKUX
paboT npeobpasoBaTtenb OOSPKEH ObiTb OTKIOYEH OT CETU U
anekTpogsuraTensi.

. He nopgkntoyainte cetb k knemmam U, V u W. 310 moxeT
NPUBECTM K NOBPEXAEHNIO NpeobpasoBaTensi 4acToThbl.

. Mpeobpa3zoBaTternb YacTOTbl HE MOXET ObITb MCNONbL30BaH
Kak pasbeanHUTENb LEeNU NN U30NMPYIoLLLEE YCTPONCTBO.

. He ponyckaeTtcsi nonapaHve Bnarv BHYTPb
npeobpasoBaTens 4acToThl.

>



. He ycTtaHaBnuBaiite KOHAEHCATOPbl AMS MOBbILLEHUS
KoappuLmeHTa MOLLHOCTM 3nekTpoaBUraTens Unu Bapuctop Ans
MornHue3awuTbl Ha Bbixoge Y. B npotuBHoM cnydvae MY moxet
YITN B OWIMOKY NO TOKOBOW Neperpyske unv Aaxe BbIATU U3 CTPOS.

MpepynpexaeHne o6 onacHoOCTH

. [lo Tex nop, Noka UCTOYHWK MUTaHWA NOAKMIOYEH (BKMoYas
cnyyau, korga MY B cCOCTOSHUM OWIMOKN UMW HAXOAWUTCS B peXuMe
OXWOAHNSA KOMaHAbl), BXOAHbIE U BbIXOAHbIE TOKOBEAyLUME LUMHbI
HaxoAsaTCa NOA HaNPsSHKEHNEM.

. Ecnu MY noakntoyeH K ceTv Unm NCTOYHMKY NepeMeHHoro
TOKa, NUTaHWe Ha ABuratenb MOXeT OblTb NoAaHO B N0GON MOMEHT.
HenpegHamepeHHbIi Myck BO BpeMs HacTPOWKW, 06CnyXuBaHusa nunm
PEMOHTHBIX PaboT MOXET NPMBECTU K TSHXKKMM TpaBMaMm 1 fneTarnbHbIM
nocneacTeusM.

. B MY ycraHoBneHbl KOHAEHCATOPbI, KOTOpble OCTAOTCH
3apsKEeHHBbIMU eLLe HEKOTOPOE BPeMsi MOCre OTKIMIOYEHNS MUTaHuS.
MoaTtomy HeobxoaMMmo BbXAaTb HE MeHee 5 MUHYT nepef Ha4yanom
obcnyxmBaHua Bo n3bexaHne yaapa anekTpuyeckmm TOKOM.

KopoTkoe 3ambikaHue

B cnyyae cepbe3HON neperpy3kM W MOSIBIIEHUS KOPOTKOrO
3aMblkaHusl, paboTa npeobpasoBaTenst 4acToTbl AOMKHA ObiTb
HeMeaneHHO npekpaileHa. [locnegyrowmii BBOA4 B 3KCMyaTaumio
OCyLLleCTBNSETCA TOMbKO nocne  cobnogeHns  TpebosaHui

(enasa 8).

3asemneHue

B OTBETCTBEHHOCTb  NOJib30oBaTenNsA (VIJ'I n cneunanucTa,
3aHMMarWnUMCA  MOHTaXOM U NOAKIMHYeHneMm I'Il-l) BXoaunTt
nogkntw4yeHne 3asemMrneHna B COOTBETCTBUM C  MECTHbIMU
CTaHgapTamMu 3]'IeKTp0683OI'IaCHOCTI/I.

1.2 O6wue TpeGoBaHUA

— [ns obecneyeHust HagexxHom n 6esonacHon paboTbl yCTPOCTBA,
== | Heob6x04UMO 1Cnonb30BaTh AONOMHUTENLHOE 060OPYAOBaHME.
— MoppobHee cm. 2rnasa 3.2 1 3.3 HacTOSALWEro pyKoBOACTBA.




MpodmnakTnyeckoe obecnyxmBaHue

KpaiiHe BaxHO BbINOMHATL MpodunakTuyeckoe obenyxuBaHve
N perynsipHble NpoBepku npeobpasoBaTens 4acToTbl, B KOTOPOEe
BXOOUT OYUCTKA, PErynsipHbli KOHTPOSb U 3aMeHa M3HaLIMBaeMbIX
petanen. [lMogpobHee cM. Ha cawvte ([lepeyeHb pabom o
M1aHOBOMY U_MexXHUYecKoMy obcryxusaHuro npeobpasosamenel

Yacmomsl )

Pa6oTa Ha YacToTe HUXe U Bbille HOMUHANbLHOMN

Ecnu B TexHONOrM4yeckoM rnpoLiecce BO3MOXHa NPOAOSKUTENbHAs
paboTa anekTpoAaBuraTenst Ha HU3KMX obopoTax, TO HeobXxoanMo
MCNONb30BaTb AOMOMHUTENbHOE OXNaXAEeHWe 3SneKkTpoaBuraTens
WUNN  UCNOMb30BaHWE 3reKTpoaBuraTensi, aganTMpOBaHHOIO Ans
M4Y. Ecnu Heobxoguma paboTa Bbille HOMWHANbHOW CKOPOCTH,
npyuMuTe BO BHMMaHuMe TpeboBaHMsI  3aBOOA-U3rOTOBUTENS
anekTpoasuraTens.

Bubpaunsi MexaHM4ecKoro ycTponcTea

OnekTpoaBuUraTerls Ha HEKOTOPOM [AuanasoHe 4acToT MOXeT
BOWTU MEXaHUYECKUI PE30HAHC, YTO CTaHET NMPUYMHON MOBbILLEHHOTO
wyma u Bubpauui. C uenbto usbexaHua paHHoro addexra,
Heob6XOAMMO YCTaHOBWUTbL [AMana3oH MpOMyckaHusi Pe30HaHCHbIX
4YacTOoT C MOMOLbI (DYHKUMM CKaykooGpasHOW NepecTporiku
BbIXOHOW 4acToThl.

Pa6ota c YKPM

MpumeHeHne YKPM coBmMecTHO ¢ npeobpasoBaTtenem 4acToThbl
Be,El,éT K MMNyNbCHbIM konebaHusm B ONEKTPUYECKNX cuctemax.
I'IpeoGpaaoBaTenb HYacTOTbl B 3TOM Criy4ae BbI3blBa€T yBenmyeHue
TOKa Pe30HaHCHOW FapMOHMKW, a Takke yXyAlleHuWe nuTatoLiero
HanpsbkeHWsi, 4YTO MOXeT npuBecTn K cbosm B paboTe
obopygoBaHns M Adaxe Bbixody M3 cTpos. B cBAsu ¢ atum
HeOGXO,D,I/IMO npegycMoTpeTtb Ana  3awuThbl ny npuMmeHeHune
cneunanbHblX  (UNbTPYIOLWMX)  peakTopoB  Wnn  Apoccenen
3alWMTHBIX  (MnBo  gpyroro  AOMOMHMTENbHOrO  obopyaoBaHus,
pekomeHaoBaHHoro npoussogutenem YKPM).

>

1.3 Ytunusauus

B cocTaBe MaTtepuanoB, NpUMeHAeMbIX B npeoﬁpasoBaTenﬂx
4YacTOoThbl <(V|HCTapT», HE COOEepXUTCA BeLleCTB, KOTOpble MOryT
OKazaTb BpegHoe BO3AENCTBUE Ha OKpy>XakLLyro cpefly B npouecce n
nocrne 3aBepLueHna akcnnyatauum nsnenma. B coctaBe mMaTtepuanos,
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NpYMeHsIeMbIX B U3AENNUU, HE COLEepXaTcs AparoLeHHble MeTansbl
B KONMYecTBax, NpUrogHbix Ans caadn. lMNocne okoHYaHus cpoka
cnyx6bl MY noasepraeTcs MEPOMNPUSITUSIM MO NOAFOTOBKE U OTMPaBKe
Ha yTunu3aumMio B COOTBETCTBUM C HOPMATMBHO- TEXHUYECKUMMU
[OKYMEHTaMW, MPUHSATBIMU B 3KCNyaTUpYIOLWen opraHusaummu no
YTUNM3aLmMmn NNacTuka, YepHbIX, LBETHBIX METarNOB U 3NIEKTPOHHbIX
KOMMOHEHTOB.

O6opynoBaHue, copepxallee 3neKTPUYEcKMe KOMMOHEHTHI,
Henb3si yTUNM3MpoBaTb BMecTe C ObiToBbIMKM oTxogamu. OHo
[OJMKHO ObITb YTUNMNM3NPOBAHO OTAENBHO B COOTBETCTBUM C MECTHBIM
[OeCTBYIOLLMM Ha AaHHbIA MOMEHT 3aKOHOAaTellbCTBOM.

1.4 YcnoBusa xpaHeHWsl U TPaHCNOPTMPOBaHUA

\/

Mpubopbl TPaHCNOPTUPYHOTCA B 3aKpbITOM TpaHcrnopTe nboro
Buaa. KpenneHue Tapbl B TpPaHCMOPTHbLIX CPeacTBax [AOSMKHO
npou3BOAWNTBCA  COMMacHoO npaBwnaM, AeWCTBYWLWWUX  Buaax
TpaHcnopTa.

YcnoBust  TpaHCNOPTMPOBaHWUSA  JOIMKHbI  COOTBETCTBOBATb
ycnosusiMm 5 no FTOCT 15150 — 69 npu TemnepaType OKpyKatoLLero
Bo3fyxa - 25...+ 55 °C ¢ cobniogeHnem mep 3awuTbl OT yAapoB U
BMGpaumn.

Mpv AnNMTENbLHOM XpaHeHU HEOBXOAMMO YYNUTBIBaTL CrieaytoLme
TpeboBaHus:

XpaHuTb NnpeobpasoBaTerb 4YacTOTbl B OPUTMHANbHON YNaKoBKe.
YcnoBus xpaHeHusi B Tape Ha cknafe U3rotoBuTens u notpeburens
OomkHbl cooTBeTcTBOBaTh ycnoBusm 1 no FOCT 15150-69. B
BO3yXe He [OMKHbl MNPUCYTCTBOBaTb arpeccuBHbIE MNPUMECH,
Temnepartypa xpaHeHus - 20...+ 60 °C.

Ecnu temnepatypa gnutenbHoro xpaHeHusi Hwke 0 °C, nepen
BBOJOM B 3KCMnyaTauuio HeobxoanMo NomMecTuTb obopyaoBaHune B
cyxoe rnomelleHve c Temnepartypoi + 10...+ 25 °C Ha cpok He meHee
4 yacos.



Fnaea 2. O6was uHcpopmaums o cepumn INPRIME MX

MpeobpasoBatens 4Yactotbl (M4Y) cepuu INPRIME MX npegcraBnsieT
coboii nNpoaBuHyTOE LMdpPOBOE pelleHVe ANs ynpasBneHus TpexdasHbiMu
ACUHXPOHHbIMY anekTpoasuratenamm (3f]) ¢ KOPOTKO3aMKHYTIM POTOPOM WM
CUHXPOHHbIMUM 3neKkTpoasuraTesniaMm ¢ NOCTOAHHbIMW MarHUTamMmu nNpu BXxogHom
HanpsbkeHun 230 B wnn 400 B (3aBucut ot mogenu). lNpeobpasoBaTenb
4YacToTbl MOAXOAWUT ANS YNpaBMeHWs BbICOKOAMHAMWYHBIMW Harpyskamu n
NPUMEHEHVSMU B CIOXHbIX MPUBOAHBLIX CUCTEMAX.

2.1 MpuHUMN ycTpoincTBa NnpeobpasoBaTens Yactotbl cepun INPRIME MX

INPRIME MX npegctaBnsieT cobolt ceputo npeobpasoBaTenei 4acToThbl,
Mcnonb3yemblX A5t ynpaBrieHusl anekTpoaBuraTeneM nepemeHHoro Toka. Ha
pucyHke 2.1 npuBefeHa NpMHUMNManbHas aneKkTpyyeckas cxema TpexdasHoro
M4Y. BbinpsamuTtens npeobpasdyeT Tpexdas3Hoe NepeMeHHOe HanpsbkeHue B
NoCTOsiHHOE. [pynna anekTponMTU4EeCKMX KOHAEHCaTOpPOB 3BEHA NMOCTOSIHHOIO
TOKa CTabuUnM3npyT NOCTOsSIHHOE HanpsbkeHue. MNpu nomowm IGBT-mogynen
NOCTOSIHHOE HamnpsbkeHne npeobpasyeTca B nepemeHHoe. B cnyvae pabothbl
C BbICOKOMHEPLIMOHHBLIMW Harpy3kamu, Korga HanpsbkeHve B Lieny npeBbiuaeT
MaKCUMarnbHbI  YpOBEHb, K KNeMMam 3BeHa nocTosiHHoro Toka (3M1T)
NoAKMtYaeTCst TOPMO3HOW KOMMIEKT.

TopMO3Hoit pe3ucTop
— ——

Beinpsimutens  LLyHT
—1

)
K X K| Peaucrop ’ L
sapaga | TopmosHon| - ﬂ (B K& [suratens
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[ CwucTema ynpasnerus ]

BbixoaHow kackan

PucyHok 2.1 — MpuHumMnmManbHasa anekTpuyeckas cxema Ans TpexdasHbix
mogenen INPRIME MX co BCTPOEHHbIM TOPMO3HbIM MOAyNeM
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PuvicyHok 2.2 - MNpuHumnuansHas anekTpuyeckas cxema ans tpexdasHbix
mogenen INPRIME MX ¢ BHELLHMM TOPMO3HbLIM MOAYeM

2.2 HomeHknatypa usgenun

HeobxoaMmo npoBepuTb YCTPOWCTBO [0 MPUMEHeHUs Ha npegmeT
OTCYTCTBUSI BHELUHUX NOBPEXAEHUN 1 COOTBETCTBUA 0603HadYeHus MY 3akasy.
Hagnuck Ha nacnopTHow Tabnuuke: Hanpumep, INPRIME MX-G0.4-2B.

[lpeobpasoBatens 4Yactorbi cepuun INPRIME MX
Mogenb | INPRIME MX-G0.4-2B
BxopHoe HarpsbkeHue, UBX | 1~198...253 B  50/60 'y +2 %
BbixogHoe HanpsbkeHne, Usbix | 3~0..Usx  0..599Ty

MowHocTb, KBT Ptp=04
Tok, A Itp=2.1
CTeneHb 3aluThbl 1P20
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INPRIME MX - GX/PY - UB F
. Cepusi 5
. Pexxum G — obLenpombILLnEHHbIR*

. Pexxum P - HacocHbIn™™
. MowHocTb anektpogsuratens (kBT) ans HacocHoro pexuma (P)
. HomnHaneHoe HanpsixeHue:
1: Bxog 1~230 (220) B, 50/60 I'y; Bbixoa 1~230 (220) B
2: Bxog 1~230 (220) B, 50/60 I'u; Bbixog 3~230 (220) B
3: Bxoa 1~230 (220) B, 50/60 I'u; Bbixog 3~400 (380) B
4: Bxopg 3~400 (380) B, 50/60 I'u; BbIXOA 3~400 (380) B
7. BCTpOEHHbLI TOPMO3HOW MOAYIb

o O WN PP

8. BCTpOEeHHbIN gpoccenb NOCTOSAHHOIO Toka

9. [lononHuTenbHbIe onuun:

C3C - pononHuTenbHoe NoKpbITUE NaKoM;

KMI-M - 3awuTHOE NOKpbITUE NNaTt KOMNayHAoM;

IP65 — cTteneHb 3awwuThl IP65;

INMX-I/O, INMX-PG1, INMX-PG3, INMX-PG5, INMX-PG6, INMX-DP,

IN-MX-Canopen, INMX-Profinet, INMX-TCP/IP, INMX-Ethercat — nnaTbl
pacLumpeHusi;

WIMP — nHanBmayanbHoe NPOEKTHOE peLLeHue.

*O6LwenpombILeHHbI pexum (G)

Mcnonb3yeTcs ¢ Harpy3kol ¢ NOCTOSIHHLIM BpaLLatoLLMmM MOMEHTOM. B aTom
cryyae Benv4yMHa BpalLalrLwero MomeHTa, HeobXxoaumoro Ans npvBedeHus
B [eWCcTBME KaKoro-nnbo MexaHusma, MoCTOsiHHA He3aBWCUMO OT CKOPOCTM
BpalleHus. Mpymepom Takoro pexuma paboTbl MOTYT CRyXWTb KOHBeWepsl,
3KCTPYAEPbI!, KOMNPECCOPbI, CKBAXUHHBIE HACOCHI.

**HacocHbIi pexum (P)

Mcnonb3yeTcs ¢ Harpy3koi ¢ nepeMeHHbIM BpallaoLwymMm MOMEHTOM. JTOT
MOMEHT UMEET OTHOLUEHWE K Harpyskam, Ansi KOTOpbIX TpebyeTcs HWU3Kui
BpaLLaloLWmMiAi MOMEHT MpWU HU3KOW 4YacToTe BpalleHusi, a Npu yBenuyeHuun
CKOpoCTM BpalleHns TpebyeTcs Gonee BLICOKMA BpaLLAOWMA  MOMEHT.
TWUNUYHBIM NPUMEPOM TAKOTO peXMMa SBMSIOTCSH HACOCH! (HACOChI C BLICOKUM
MyCKOBbIM MOMEHTOM Heobxoavmo noabupate no  06LenpoMbILLIEHHOMY
pexumy (G); K TaKMM Hacocam MOXHO OTHECTU CKBaXMHHbIE HACOCbl, HAcOChl
NS nepekayky BA3KMX XUAKOCTEN, BaKyyMHble Hacochl).

. MowHocTb anekTpopsuratens (kBTt) ana obwenpombiwnerHoro pexvma (G)



2.3 MogenbHbI psg M HOMUHaNbHbIE NapamMeTpbl

Tabnuua 2.1 — MogenbHbI psiA U HOMUHamNbHbIE NapameTpbl cepuu

INPRIME MX
Mopen. anemmonmrateney x| BXoAHoRToK A | BT
Bxop: 1 ¢. 198-253 B (+ 5 % He 6onee 20 mc), Bbixoa: 1 ¢. 198-253 B
(£ 5 % He Bonee 20 mc)
INPRIME MX-G1.5-1B 15 76 7
INPRIME MX-G2.2-1B 22 12 9.6
INPRIME MX-G4.0-1B 4.0 19 17
INPRIME MX-G5.5-1B 55 28 25
INPRIME MX-G7.5-1B 75 35 32
INPRIME MX-G11-1B 11 47 45
INPRIME MX-G15-1B 15 65 60
Bxopa: 1 ¢p. 198-253 B (+ 5 % He Gonee 20 mc), Bbixoa: 3 . 198-253 B
(+ 5% He Gonee 20 mc)
INPRIME MX-G0.4-2B 0.4 54 23
INPRIME MX-GO0.75-2B 0.75 8.2 40
INPRIME MX-G1.5-2B 15 14 7.0
INPRIME MX-G2.2-2B 22 23 9.6
INPRIME MX-G4.0-2B 4.0 40 17
INPRIME MX-G5.5-2B 55 60 25
INPRIME MX-G7.5-2B 75 75 32
Bxopa: 1 ¢. 198-253 B (+ 5 % He Gonee 20 mc), Bbixoa: 3 ¢. 342-440 B
(x5 % He Gonee 20 mc)
INPRIME MX-G0.75-3B 0.75 73 23
INPRIME MX-G1.5-3B 15 133 38
INPRIME MX-G2.2-3B 22 179 51
INPRIME MX-G4.0-3B 4.0 315 9
INPRIME MX-G5.5-3B 55 455 13
INPRIME MX-G7.5-3B 75 59.5 17
INPRIME MX-G11-3B 11 875 25
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INPRIME MX-G15-3B 15 112 32
INPRIME MX-G18.5-3B 185 1295 37
INPRIME MX-G22-3B 22 157.5 45
INPRIME MX-G30-3B 30 210 60
INPRIME MX-G37-3B 37 262.5 75
Bxop: 3 ¢. 342-440 B (+ 5 % He Gonee 20 mc), Bbixoa: 3 ¢. 342-440 B
(£ 5 % He 6onee 20 mc)

INPRIME MX-G0.75/P1.1-4B 0.75/1.1 3.4/4.0 2.1/2.8
INPRIME MX-G1.1/P1.5-4B 1115 4.0/5.0 2.8/3.8
INPRIME MX-G1.5/P2.2-4B 1.5/2.2 5.0/5.8 3.8/5.1
INPRIME MX-G2.2/P3.0-4B 2.2/3.0 5.8/7.7 5.1/7.0
INPRIME MX-G3.0/P4.0-4B 3.0/4.0 7.7/10.5 7.0/9.0
INPRIME MX-G4.0/P5.5-4B 4.0/5.5 10.5/14.6 9.0/13
INPRIME MX-G5.5/P7.5-4B 5.5/7.5 14.6/20.5 13/17
INPRIME MX-G7.5/P11-4B 7.5/11 20.5/26 17/25
INPRIME MX-G11/P15-4B 11/15 26/35 25/32
INPRIME MX-G15/P18.5-4B 15/18.5 35/38.5 32/37
INPRIME MX-G18.5/P22-4B 18.5/22 38.5/46.5 37/45
INPRIME MX-G22/P30-4B 22/30 46.5/62 45/60
INPRIME MX-G30/P37-4B 30/37 62/76 60/75
INPRIME MX-G37/P45-4B 37/45 76/92 75/90
INPRIME MX-G45/P55-4BF 45/55 92/113 90/110
INPRIME MX-G55/P75-4BF 55/75 113/157 110/152
INPRIME MX-G75/P90-4BF 75/90 157/180 152/176
INPRIME MX-G90/P110-4BF 90/110 180/214 176/210
INPRIME MX-G110/P132-4BF 110/132 214/256 210/253
INPRIME MX-G132/P160-4BF 132/160 256/307 253/304
INPRIME MX-G160/P185-4BF 160/185 307/345 304/340
INPRIME MX-G185/P200-4F 185/200 345/385 340/377
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INPRIME MX-G200/P220-4F 200/220 385/430 3771426

INPRIME MX-G220/P250-4F 220/250 430/468 426/465
INPRIME MX-G250/P280-4F 250/280 468/525 465/520
INPRIME MX-G280/P315-4F 280/315 525/590 520/585
INPRIME MX-G315/P355-4F 315/355 590/665 585/650
INPRIME MX-G355/P400-4F 355/400 665/785 650/725
INPRIME MX-G400/P450-4F 400/450 785/883 725/820
INPRIME MX-G450/P500-4F 450/500 883/920 820/900
INPRIME MX-G500/P550-4F 500/550 920/1020 900/1000
INPRIME MX-G550/P630-4F 550/630 1020/1120 1000/1100
INPRIME MX-G630-4F 630 1200 1150
INPRIME MX-G710-4F 710 1315 1250
INPRIME MX-G800-4F 800 1560 1450
INPRIME MX-G900-4F 900 1760 1710
INPRIME MX-G1000-4F 1000 1960 1900

2.4 CoBMeCTMMOCTb C 3fieKTpoaBuUraTenem

CraHpapTHbIi  anekTpopsuratens ana cepum INPRIME MX — 3aTo
4-XNOMIOCHbIA  aCUHXPOHHBLIA  3NEeKTpoABUraTenb C  KOPOTKO3aMKHYTbIM
POTOPOM UMM CUHXPOHHBIN 3MEeKTpoABUraTenb C MOCTOSAHHLIMU MarHutTamu. M4
noabypaeTcst B COOTBETCTBUM C HOMUHAIbHBIM TOKOM 3MeKTpoaBUraTens.

HoMuHanbHbIN  TOK aneKkTpoaBuraTena He OO0NXeH
npesBbIiWaTb BbIXOAHOW TOK npeoGpasoBaTenﬂ YacToThbl.

—_— HonyckaeTtcs paboTta c HEeCKONbKUMU
== | anekTpoaBuratensamu, MMeloLWmMm OfMHaKOBble
= | TexHuueckue xapakTepuctTuku. B 3tom cnyvyae noa6op

ocyuwlectBndeTtcd no CymMmme HOMUHaNbHbLIX TOKOB C 20%-
HbIM 3anacom:

Inu= (lag1 + lagz+ == + lagn )*1.2



2.5 TexHMYecKne xapaKTepuCcTUKMN

Tabnuua 2.2 — TexHu4eckue xapaKkTepucTMku NnpeobpasoBaTteneit YacToTbl

cepun INPRIME MX

Mokasatens

3HaueHue

OCHOBHbI€ napameTpbl

[nana3oH HanpsxxeHns n
4acToTbl Ha BXoAe

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

,ElmanasoH HanpspkeHua n
4acToTbl Ha BbIXxoA4e

1~ 0-UBx, 0-599 'y
3 ~ 0-Usx, 0-599 'y (onuwsi — go 1200 M)

[lanasoH MoLLHOCTEN

0.4~ 1000.0 BT (IP20)
0.4 ~ 400.0 kBT (IP65)

Tun nogknoyaemoro
anekrTpoasuratens

OpHoasHbI/TpexdasHbI aCUHXPOHHLIN ¢ K3P, CAMNM

MeTO,ElbI ynpasneHus

U/f — ckansipHbIii
SVC — BEKTOpHBIV C pa30MKHYTbIM KOHTYPOM
VC — BEKTOPHbIV C 3HKOAEPOM

Meperpy3oyHasi cnocoGHOCTL
(Hevawe 1 pa3saB 10 MuH)

G: 150 % oT HoMMHanLHOro Toka B TeveHne 60 c; 180 % ot
HOMMWHAanNbHOro ToKa B TeyeHue 3 ¢
P: 120 % oT HOMMHanbHOro Toka B TedeHwe 60 c; 150 % ot
HOMMWHAanbHOro Toka B TeyeHue 3 ¢

Hecyuwas yactota

0.5 - 16 kl'u; HecyLwas YacToTa MOXeT aBTOMaTU4ECKN
perynmpoBaTbCs B 3aBUCUMOCTW OT 0COGEHHOCTEN Harpy3ku

[yckoBO MOMEHT

0.5 T'u: 150 % (U/)
0.25 I'u: 180 % (SVC)
0.0 I'u: 200 % (VC)

[anasoH ckopocTen

1:100 (U/f); 1:200 (SVC); 1:1000 (VC)

ToyHoCTb OTOGpaxeHMs
BbIXOAHOIZ 4acToTbl

Lincpposoe 3apgaHue: 0.01 My
AHanoroBoe 3afaHve: MmakcumanbHas 4actoTta x 0.1 %

TOYHOCTb NOCTOSHHOM

+0.5 % (U/f), + 0.2 % (SVC)

cKopocTU
YBenuuexue momenta (U/f) ABTOMaTHyeckoe
XapakTepuctuka 3aBucumocTu | Mpsmas.

(r KsagpatuyHas.

TNomaHasi N0 HecKoNbKUM TOYKaMm.

XapakTepucTtvka pasroHa/
3ameaneHus

4 nuHenHbIX, S-kpuBas 1 n S-kpueas 2

DyHkuma AVR ABTOMaTWYeCKasi CTabUNU3aLUA BbIXOOHOTO HaMpsKeHWst
dunbTp AMC BctpoeH

DyHKUMOHaNbHbIE BO3MOXHOCTH
MaHenb ynpaBnexus CbemHas LED-naHens, LCD-naHernb - onuus

YnpasreHne B BEKTOPHOM
pexume

Mo ckopocTW/No MOMEHTY

INSTART®©
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BcTpoeHHble paciuvpeHHble
DYHKUMN

MoxapHbIn pexum, STO, Taimep, OTCNEeX1BaHWE CKOPOCTU Nepes
3anyckom, BctpoeHHoe MA-perynuposanwue, npoctoit MK,
KOMMEHCaLMsA OTKIMOHEHWS CKOPOCTY, BbI3BAHHOTO MOBbILLEHWEM
Harpysku, CYeTUMK ASTMHbI, NapameTpbl yNpaBeHnst HaTsHkeHNeM,
2 HaGopa napameTpoB Ansi ABYX pa3HbiX dMeKTpoABUraTenen,
DYHKLUMM yripaBreHnsi TOPMO3OM

[luHammyeckoe TOpMOXeHNe

TOpMO)KeHI/Ie NOCTOAHHbLIM TOKOM

TONYKOBLIN PEXUM

[unanasoH yactoTbl: 0.0...MakcumanbHas Yactota. OtaenbHoe
BpeMsi pasroHa/3amMmeaneHns 4ns TONYKOBOro pexvma

MpocToit MK

B8apaHne ckopocTu U BpemeHun paboTbl Ha Kawaon u3 16
cTyneHew

MHorocTyneH4aTbin pexum

BagaHne cKopoCTU € LMGPOBbLIX KNEMM C MomoLbio 16
KOMBUHaLIA

NA-ynpasnexve

Peal’ll/lSaL[Mﬂ CUCTEeMbI ynpaBneHus ¢ 4aT4MKOM OspaTHOVI CBA3N

BesocTtaHoBOYHas pabota

Mpw nponagaHun nNUTaHNs:
MeHee 15 Mc —HenpepblBHasi paboTa;
Gonee 15 Mc— aBTOMepe3anyck

CeteBble NPOTOKObI

Modbus RTU - BcTpoeH, onuvoHansHo: Profinet, Profibus, Ethercat,
Modbus TCP/IP, Canopen

Onuwun 1 akceccyapbl

MaHenb ynpaBneHus, yanMHUTENbHbIA Kabernb, MOHTaXHbIN
KOMMMEKT, 3aLUMTHbIE NOKPbLITUS NNaT, AOMNONHUTENBHOE
obopynosaHue

3awwmTHble (yHKUMM

[MonHbIV KOMNNEKC 3awmT

CTeneHb 3aLwmThbl

1P20, IP65 (onuwsi)

YnpaBnexue

Kananb! KOMaHAbl 3anycka

MaHenb, KNeMMbI, KOMMYHWKaLMOHHbIe npoTokonbl (Modbus RTU -
BCTPOEH, onuuoHansLHo*: Profinet, Profibus, Ethercat,
Modbus TCP/ IP, Canopen)

3apaHve YacToTbl

LincbpoBoe 3afaHue, aHanoroBoe 3afaHue HanpshkeHus/Toka,
MMMyTbCHOE 3afjaHune 1 3aaHne C CEeTEBOTO NPOTOKONA.

3apaHve MoMeHTa

10 TMNOB NCTOYHMKOB 3a4aHNA BPALLAIOLLIEr0 MOMEHTa

VCTOYHMK NuTanus

10 B DC (100 MA); 24 B DC (200 mA)

Bxoabl ynpaenexus

7 undbpossix (D), nogaepxusatoT PNP/NPN noruky;
(BKkntoYas 1 BbICOKOYACTOTHBIN UMNYnbCHbIN (HDI);

2 aHanoroBbix (Al) ¢ ananasoxom 0...10 B vnmn 0/4...20 MA
STO1 n STO2 — ansa peanusauumn dyHkumm STO

Bbixoabl ynpaeneHus

1 undpposoii (24 B, 50 MA)/BbICOKOHACTOTHbIN UMMYTbCHBIV BbIXOA,
(mo 50 kl'y) (FM)

2 penewiHbix (R/T): AC - no 250 B, 3.0 A; DC -0 30B, 1 A

2 aHanoroBbix (AO) ¢ gnanasoHom 0...10 B unmn 0/4...20 MA

YcnoBus okpyxatoLlien cpeabl

MecTto YCTaHOBKU

B nomMeLwieHnn, BHe 30HbI Flel;lCTBI/Iﬂ NPAMbIX CONHEeYHbIX nyHeVl,
NbINW, arpecCcuBHbIX ra30B, FOPIOYEro rasa, MacnsiHon B3BecH, napa,
6e3 BbinageHus KoHaeHcaTa
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BelicoTa Hag ypoBHeM Mopst Hwxe 1000 m Hag ypoBHeM Mopsi (0T 1000 Ao 2000 m npu
CHWKEHHbIX HOMUHANbHbIX XapaKTepUCTHKax)

TemnepaTtypa okpyxatoLuen Ot - 10 go + 40 °C (akcnnyaTaumsi CO CHUKEHHbIMU HOMUHAMNbHBIMU
cpefpl npu pabote MY** xapakTtepuctukamu 1.5 % Ha kaxabii rpagyc o + 50 °C)

OTHocuTenbHasi BNaXHOCTb OTHocuTenbHas BNaXHOCTb HUxe 95 %, 6e3 koHaeHcauum

OxnaxpgeHue MpuHyauTensHoe Bo3ayLLHOE
Bubpauus MeHee 5.9 m/c (0.6 g)
TemnepaTtypa xpaHeHus OT-20p10+60°C

*KOMMyHMKaLMOHHbIE NnaTbl AOCTYMHbI He Ans Bcex Bepcun MO: cM. npumeyarue B . 9.1.

**TemnepaTypa okpyatoLLei cpefbl Npy 3anycke npeobpasoBaTtens YacToTbl AOMKHa ObITb Bbiwe 0 °C.
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2.6 BHelwHuiA BUA M maccorabapuTHbIe XapakTepuCcTUKU uspenus

B rnaBe 2.6 npeacraBneHa uMHgpopmaums o 6asosbix mogensix INPRIME
MX, ans cepum INPRIME MX IP65 maccorabapuTHble XapaKTepucTuku u
BHELWHWI Bua mogenen Byayt otnuyatbes. O3HAaKOMUTBCS C HAMU MOXHO B
rnaee 9.4.

BHeWwHn BuO pasnuuHbix TunopasmepoB Mogenn INPRIME MX

npeacTaBneH Ha pucyHke 2.4.

PwucyHok 2.4 — BHewHun Bug mogenein N4 cepum INPRIME MX
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PucyHok 2.5 —MabapuTtHble n ycTaHOBOYHbIE pa3mepbl ycTporcTs cepun INPRIME MX
B MracTMaccoBOM KOpryce (HacTEHHOe WCTOSIHEHWE), Tunopasmepbl 1-4
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PucyHok 2.6 — MabapuTHble 1 ycTaHOBOYHbIE pa3mMepbl YCTPONCTB cepum
INPRIME MX B meTannuueckoM koprnyce (HaCTeHHOEe UCMOMHEHNE),
Tunopasmepsbl 5-13

[ LT 1

PucyHok 2.7 —FabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl YCTPOWCTB cepun
INPRIME MX B mMeTannuueckom kopnyce (HanonbHoe UCNosHeHue),
Tunopasmepsbl 14-16

L ]
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Tabnuua 2.3 — abapuTtHble 1 ycTaHOBOYHbIE pa3mepbl cepun INPRIME

MX-GY-1B
Mogenb r::rco, , B, r Wm, | UM, | B1, | d1, | d2, Tunopasmep

Kr MM MM MM MM MM MM MM MM

INPRIME MX-G1.5-1B | 082 | 80 | 200 | 138| 105 | 66 | 190 | 5 | 10

INPRIME MX-G2.2-1B | 082 | 80 | 200 | 138| 105 | 66 | 190 | 5 | 10 !

INPRIME MX-G4.0-1B | 175 | 98 | 260 | 170 | 124 | 80 | 250 | 45 | 10 2

INPRIME MX-G5.5-1B | 3.11 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11

INPRIME MX-G7.5-1B | 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11 3

INPRIME MX-G11-1B 62 | 165 | 395 | 210 | 190 | 140 | 383 | 6 | 11

INPRIME MX-G15-18 115 | 220 | 445 | 220 160 | 425 | 7 | 14

Tabnuua 2.4 — NabaputHble 1 ycTaHOBOYHbIE pa3mepbl cepun INPRIME
MX-GY-2B
Mogenb HE:::O, , B, M, | Ww | W1, | B1, | di, | d2, Tunopasmep

Kr MM MM MM MM MM MM MM MM

INPRIME MX-G0.4-2B | 082 | 80 | 200 | 138| 105 | 66 | 190 | 5 | 10

INPRIME MX-G0.75-2B| 082 | 80 | 200 | 138| 105 | 66 | 190 | 5 | 10

INPRIME MX-G1.5-2B | 082 | 80 | 200 | 138| 105 | 66 | 190 | 5 | 10 !

INPRIME MX-G2.2-2B | 082 | 80 | 200 | 138| 105 | 66 | 190 | 5 | 10

INPRIME MX-G4.0-2B | 175 | 98 | 260 | 170 | 124 | 80 | 250 | 45 | 10 2

INPRIME MX-G5.5-2B | 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11

INPRIME MX-G7.5-2B | 311 | 115 | 310 | 187 | 140 | 90 | 300 | 55 | 11 3

Tabnuua 2.5 — MNabaputHble 1 ycTaHoBOYHbIE pa3mepbl cepun INPRIME

MX-GY-3B
Bec |y | B Wwm, | WM, | BY, | B2, | B3, | d1, | d2, | Tuno-
Mogenb HeTTo, ’ T, MM ’ ’ ’ > ’ ? ?
r MM MM MM MM MM MM MM MM MM | pa3mep
INPRIME MX-G0.75-38 | 0.82 | 80 | 200| 138 | 105 | 66 | 190 | 795 | 357 | 5 | 10
INPRIME MX-G1.5-38 | 082 | 80 | 200 138 | 105 | 66 | 190 | 795 | 357 | 5 | 10 !
INPRIME MX-G2.2-38 | 175 | 98 | 260 170 | 124 | 80 | 250 | 173 | 35.7 | 45| 10
INPRIME MX-G4.0-38 | 1.75 | 98 | 260 170 | 124 | 80 | 250 | 173 | 35.7 | 45| 10 2
INPRIME MX-G5.5-38 | 311 | 115|310 187 | 140 | 90 | 300 | - - |55 11
INPRIME MX-G7.5-38 | 311 | 115|310 187 | 140| 90 | 300 | - - |55 11 3
INPRIME MX-G11-38 | 311 | 115|310| 187 | 140 | 90 | 300 | - - |55 11
INPRIME MX-G15-38 62 | 165 395| 210 | 190 | 140 | 383 | - -6 |1
INPRIME MX-G18.5-38 | 62 | 165|395 210 | 190 | 140 | 383 | - -6 1 4
INPRIME MX-G22-38 | 115 | 220 | 445| 220 | - | 160 | 425| - -7 14
INPRIME MX-G30-38 | 11.5 | 220 | 445| 220 | - | 160 | 425| - -7 14 5
INPRIME MX-G37-38 | 165 | 245|555 255| - | 160 | 535| - -7 14 6
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Tabnuua 2.5 — MNabapuTHble 1 ycTaHOBOYHbIE pa3mepbl cepun INPRIME
MX-GY/PY-4(BF)

Bec

Mogens HeTTO, u, B, MM | I, Mm Lm, |1, | B1, | B2, | B3, | MM, | dl, | d2 | Tuno-
K MM MM MM MM MM MM MM MM MM | pasmep
INPRIME MX-GO.75/
P1.1-4B 082 | 8 | 200 | 138 | 105| 66 | 190 | 795 | 357 | - | 5 | 10
INPRIME MX-G1.1/
P1.5-4B 082 | 8 | 200 | 138 | 105| 66 | 190 | 795 | 357 | - | 5 | 10
INPRIME MX-G1.5/
P2.2-4B 0.82 | 8 | 200 | 138 | 105| 66 | 190 | 795|357 | - | 5 | 10| 1
INPRIME MX-G2.2/
P3.0-4B 082 | 8 | 200 | 138 | 105| 66 | 190 | 795|357 | - | 5 | 10
INPRIME MX-G3.0/
P4.0-4B 0.82| 8 | 200 | 138 | 105| 66 | 190 | 795 | 357 | - | 5 | 10
INPRIME MX-G4.0/
P5.5-48 175 | 98 | 260 | 170 | 124| 80 | 250 | 173 | 357 | - | 45| 10
INPRIME MX-G5.5/
P7.5-48 175 | 98 | 260 | 170 | 124| 80 | 250 | 173 | 367 | - | 45| 10| 2
INPRIME MX-G7.5/
P11-4B 175 | 98 | 260 | 170 | 124| 80 | 250 | 173 | 357 | - | 45| 10
INPRIME MX-G11/
P15-4B 311 | 115 | 310 | 187 | 140| 90 | 300 | - - - |55 11
INPRIME MX-G15/ 3
P18.5-4B 311 | 115 | 310 | 187 | 140| 90 | 300 - - - |55 11
INPRIME MX-G18.5/
P22-48 62 | 165 | 395 | 210 | 190|140 383 | - - -6 1
INPRIME MX-G22/ 4
P30-4B 62 | 165 | 395 | 210 | 190|140 383 | - - -l e |1
INPRIME MX-G30/
P37-4B 115 | 220 | 445 | 220 | - |160| 425 | - - -1 714
INPRIME MX-G37/ 5
P45-48 115 | 220 | 445 | 220 | - |160| 425 | - - -1 714
INPRIME MX-G45/
P55-4BF 165 | 245 | 555 | 255 | - |160| 535 | - - -1 7114 6
INPRIME MX-G55/
P75-4BF 26 | 265 | 665 | 305 | - |200| 640 | - - - 10 18
INPRIME MX-G75/ 7
P90-4BF 26 | 265 | 665 | 305| - |200| 640 | - - - |10 18
INPRIME MX-G90/
P110-4BF 38 | 300 790 | 305| - |200| 765 | - - - 110 18
INPRIME MX-G110/ 8
P132-4BF 38 | 300| 790 | 305| - |200| 765 | - - - 10| 18
INPRIME MX-G132/
P160-4BF 45 | 340 | 840 | 325 | - |280| 815 | - - - 10/ 18| 9
INPRIME MX-G160/
P185-4BF 60 | 340 | 995 | 325| - |280| 970 | - - - 10| 18| 10
INPRIME MX-G185/
P200-4F 925 | 410 | 1025 | 370 | - |300| 1000 | - - -l 12 2
INPRIME MX-G200/
P220-4F 925 | 410 | 1025 | 370 | - |300| 1000 | - - -l 1202 n
INPRIME MX-G220/
P250-4F 925 | 410 | 1025 | 370 | - |300| 1000 | - - - 12 2
INPRIME MX-G250/
P280-4F 113 | 470 | 1140 | 385 | - |320| 1114| - - -l 12 2
INPRIME MX-G280/ 12
P315-4F 113 | 470 | 1140 | 385 | - |320| 1114| - - - 12 22
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INPRIME MX-G315/

P355-4F 157 | 640 | 1245 | 395 | - |500| 1220 | - - - 12| 22
INPRIME MX-G355/

P400-4F 157 | 640 | 1245 | 395 | - |500| 1220 | - - - 12| 22
INPRIME MX-G400/ 13
P450-4F 157 | 640 | 1245 | 395 | - |500| 1220 | - - - 12| 22
INPRIME MX-G450/

P500-4F 157 | 640 | 1245 | 395 | - |500| 1220 | - - - 12| 22
INPRIME MX-G500/

P550-4F 294 | 900 | 1800 | 500 | - |600| - - - |460| 12| -
INPRIME MX-G550/

P630-4F 294 | 900 | 1800 | 500 | - |600| - - - |460| 12| - 14
INPRIME MX-G630-

aF 294 | 900 | 1800 | 500 | - |600| - - - |460| 12| -
INPRIME MX-G710-

aF 446 |1100| 2200 | 600 | - |800| - - - |s60| 12| -
INPRIME MX-G800- 15
aF 446 |1100| 2200 | 600 | - |800| - - - |se0| 12| -
INPRIME MX-G900-

aF 555 1300 | 2300 | 600 | - [1000| - - - |se0| 12| -
INPRIME MX-G1000- 16
4F 555 1300 | 2300 | 600 | - [1000| - - - |se0| 12| -

2.6.1 MaccorabapuTtHblie xapakTtepuctuku cepumn INPRIME MX IP65

Cepusi ¢ noBbllEHHOW cTeneHbto 3awmtbl INPRIME MX IP65 umeet
MaccorabapuTHbIe XapakTepUCTWKWM, MoKa3aHHble Ha pucyHkax 2.8a,6 n B
Tabnuuax 2.7a - 2.7r.

V//idk
V4 a7 wr a2
0) = Q -
|
000 I
O O |
000 :
|
i -
| Q
I
I
| -/
o) Q |
|
O (J ____:
a7

PucyHok 2.8a — Cepusi INPRIME MX IP65 B nnactMaccoBom kopnyce (TunopasmMepbl
1-3)
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PucyHok 2.8a — Cepust INPRIME MX IP65 B nnacTtmMaccoBoM Koprnyce (TunopasmMepbl

4-12)
Tabnuua 2.7a — [abapuTHble U YCTAHOBOYHblE pasMepbl Cepum
INPRIME MX-GY-1B IP65
Mogens MY u, B, r, Lim, L, B1, di1, d2, Tuno-
MM MM MM MM MM MM MM MM pasmep
INPRIME MX-G1.5-1B IP65 | 110 | 272 | 152 | 168 93 262 5 10 s
INPRIME MX-G2.2-1B IP65 | 110 | 272 | 152 | 168 93 262 5 10
INPRIME MX-G4.0-1B IP65 | 146 | 300 | 167 | 204 128 289 6 11 )
INPRIME MX-G5.5-1B IP65 | 146 | 300 | 167 | 204 128 289 6 11
INPRIME MX-G7.5-1B IP65 | 170 | 345 | 219 | 228 149 330 6 13 3
INPRIME MX-G11-1B IP65 | 170 | 345 | 219 | 228 149 330 6 13
Tabnuua 2.76 — [abapuTHble W YCTAHOBOYHblE pa3Mepbl Cepum
INPRIME MX-GY-2B IP65
1w, B, r, | im, w1, B1, | d1, | d2, Tuno-
Mogenbs MY
MM MM MM MM MM MM MM MM pasmep
INPRIME MX-G0.4-2B IP65 | 110 | 272 | 152 | 168 93 262 5 10
AL MX-G0.75-28 120 | 272 | 152 | 168 | 93 | 262 | 5 | 10 L
INPRIME MX-G1.5-2B IP65 | 110 | 272 | 152 | 168 93 262 5 10
INPRIME MX-G2.2-2B IP65 | 110 | 272 | 152 | 168 93 262 5 10
INPRIME MX-G4.0-2B IP65 | 146 | 300 | 167 | 204 128 289 6 11 2
INPRIME MX-G5.5-2B IP65 | 170 | 345 | 219 | 228 149 330 6 13 3
INPRIME MX-G7.5-2B IP65 | 170 | 345 | 219 | 228 149 330 6 13



Tabnvua 2.7B — [abapuTHble u
INPRIME MX-GY-3B IP65

YCTaHOBOYHbIE pasMepbl cepun

s |58 T [ [ 5 [0 [ | e
INCRIMEMX-GOT538 | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INEIMEMXGLSSB | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
:'F\,'g;'ME MX-G2.2-38 | 199 | 272 | 152 | 168 | 93 | 262 | 5 | 10 !
INCRIMEMX-GE03B | 110 | 272 | 152 | 168 | 93 | 262 | 5 | 10
:EGP;'ME MX-G5.5-38 146 | 300 | 167 | 204 128 289 6 11
:'F‘,'ESR'ME MX-G7.5-3B | 145 | 300 | 167 | 204 | 128 | 280 | 6 | 11 ?
:’F‘,‘ESF"ME MX-G11-38 170 | 345 | 219 | 228 | 149 | 330 | 6 | 13 ,
:QGP;'ME MX-G15-38 170 | 345 | 210 | 208 | 140 | 330 | 6 | 13
g MEMXGIBSIB | o55 | 4ps | 240 | - | 105 | 420 | 7 | 145 \
e MEMXG2238 | 955 | ae5 | 240 | - | 105 | 420 | 7 | 145
:EGP;'ME MX-G30-38 270 | 520 | 250 - 105 | 478 | 7 | 145 .
::;'GP?'ME MX-G37-38 270 | 520 | 250 | - 105 | 478 | 7 | 145
Tabnuua 2.7r — T[abapuTHble M YCTaHOBOYHblE pa3Mepbl cepuu
INPRIME MX-GY-4(BF) IP65
[ T [ [ ] [ [ e
L"éﬂﬁg‘g‘z MX-GO.75- | 490 | 272 | 152 | 168 | 93 | 262 | 5 | 10
::;'GP?'ME MX-GL1-4B | 190 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INCTIMEMX-GL5-4B | 410 | 272 | 152 | 168 | 93 | 262 | 5 | 10 )
AL MX-G2.24B | 115 | 272 | 152 | 168 | 93 | 262 | 5 | 10
::;'GP;'ME MX-G3.0-4B | 115 | 272 | 152 | 168 | 93 | 262 | 5 | 10
INCTIMEMX-GA.0-4B | 410 | 272 | 152 | 168 | 93 | 262 | 5 | 10
AL MX-G55-4B | 145 | 300 | 167 | 204 | 128 | 2809 | & | 11 ,
::;'GP?'ME MX-G7.5-4B | 146 | 300 | 167 | 204 | 128 | 2809 | & | 11
INCRIMEMX-GL1-4B | 470 | 345 | 219 | 228 | 149 | 330 | 6 | 13 \
A MX-G15-4B | 170 | 345 | 219 | 228 | 149 | 330 | & | 13
L"éplﬁ'a"g'z MX-G18.5 | 555 | 465 | 240 | - 105 | 420 | 7 | 145 .
INCRIME MX-G22-48 | 255 | 465 | 240 | - 105 | 420 | 7 | 145
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INPRIME MX-G30-4B

270 | 520 | 250 | - 105 | 478 | 7 | 145

P65 5
:';gsR'ME MX-G37-4B | 570 | 520 | 250 - 105 478 7 14.5

INPRIME MX-G45-

S 280 | 630 | 320 | - 105 | 586 | 7 | 145 6
INPRIME MX-G55-

e 285 | 678 | 330 | - 160 | 655 | 10 | 18 ]
INPRIME MX-G75-

e e 285 | 678 | 330 | - 160 | 655 | 10 | 18

INPRIME MX-G90-

e 315 | so7 | 340 | - 200 | 785 | 10 | 18 \
INPRIME MX-G110-

e 315 | 807 | 340 | - 200 | 785 | 10 | 18

INPRIME MX-G132-

e e 300 | 1108 | 375 | - 250 | 1085 | 12 | 22 .
INPRIME MX-G160-

e e 390 | 1108 | 375 | - 250 | 1085 | 12 | 22

INPRIME MX-G185-

v 450 | 1168 | 405 | - 300 | 1145 | 12 | 22

INPRIME MX-G200-

v 450 | 1168 | 405 | - 300 | 1145 | 12 | 22 10
INPRIME MX-G220-

v 450 | 1168 | 405 | - 300 | 1145 | 12 | 22

INPRIME MX-G250- | 515 | 1368 | 415 | - 400 | 1345 | 12 | 22

4F P65 u
INPRIME MX-G280-

v 515 | 1368 | 415 | - 400 | 1345 | 12 | 22

INPRIME MX-G315-

v 685 | 1403 | 430 | - 205 | 1380 | 12 | 22

INPRIME MX-G355-

v 685 | 1403 | 430 | - 205 | 1380 | 12 | 22 12
INPRIME MX-G400- | gg5 | 1403 | 430 | - 205 | 1380 | 12 | 22

4F 1P65

INSTART®
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MnaBa 3. YcTaHOBKa U nogknio4veHue

3.1 Tpe6oBaHUA NPU MOHTaXe

Lled-MoHTax, nyckoHanago4Hble pa6OTbI, BBOA B
3KCnnyaTayuio, TeXHN4eckoe O6CJ'Iy>KVIBaHVIe OOJDKHbI BbINOJTHATBLCA
TONbKO aTTeCToBaHHbIMMN cneuvanuncrtamum, nvewwmnmn

npocunbHoe obpasoBaHMe B 0bnacTM  anekTponpvBoga U
aBTOMaTu3aumn unu ctatyc "CepsucHoro/TexHn4eckoro napTHepa
INSTART", a Takke rpynny no anektpobe3onacHocTu He Hmxe lI.

HapyweHve npaeun u TpebGoBaHUA MPU MOHTaXE MOXeT
NPUBECTN K MEperpeBy, CHWKEHWIO YPOBHS MNPOU3BOAUTENLHOCTU
Unn BbIXOAy M3 CTPOs NpeobpasoBaTens YacToThl.

Mepen yctaHoBKOM

3anpeLleHo NpousBoanTb YCTaHOBKY 06opyaoBaHWs, ecrnv npu
pacnakoBke BbISIBNIEHO NonajaHue BoAbl B u3genve, obpasoBaHve
KoHAeHcaTa, HEKOMMNIEKTHOCTb n/vinn mexaHn4eckne noBpeXaeHus.
He npousBoauTb YCTaHOBKY, €CNN HOMUHANbHOE 3HauveHwue,
yka3aHHOe Ha 3aBOACKOW Tabnuyke, He COOTBETCTBYET 3HAYEHUIO,
yka3aHHOMY B BalleMm 3akase.
YCcnoBusi TPaHCMOPTUPOBaHNUSA LOMKHbI COOTBETCTBOBAThL 2/1. 2.4.
3anpeu.leHo KacaTtbcsa nevyaTHbIX nnart n ONEKTPOHHbIX
KOMMOHEHTOB pyKamMu be3 OONONHUTENbHbLIX 3alUTHbIX CPeacTB,
NpeaycMOTPEHHbIX — AEWCTBYIOLWMMMW  3aKOHAM M HOPMaMMu.
HecobniogeHne atoro TpeGoBaHUA npvBedeT K craTudeckomy
npo6o KOMMOHEHTOB.

Bo Bpems yCTaHOBKU

YcraHaBnmBaTb 060pyaoBaHVe Ha He NMOABEPXKEHHbIE BO3rOpaHuio
npeaMeTbl, HanpyMep, ¢ MeTannM4yeckon, 6ETOHHON NOBEPXHOCTHIO
U Ha 6e3onacHOM pacCTOSiHUM OT TOPIOYMX W B3PbIBOOMACHbLIX
maTepuanoB. HecobntogeHue atoro TpeboBaHus MOXeT NPMBECTU K
BO3ropaHuio.

He ponyckaetcst ocnabneHve BYHTOB C 3aBOACKMMMW OTMETKaMU.

Cnepyet wusberatb nonagaHusi B [1Y OroneHHbIX KOHLIOB
nposoga, BWHTOB M [APYrMX  MOCTOPOHHWUX  MPEeaMETOB.
HecobntoneHve atoro TpeboBaHust NpuBeaeT kK nospexaeHuto MY.

CnepyeTt ycraHaBnuBatb [14 B MecTax, 3alMLUEHHbIX OT
MEeXaHU4eCKMX yaapoB, BUOpaLIMA 1 NPSIMbIX COMHEYHbIX nyYen. He
ponyckaetcsa akcnnyatauus MY Ha OTKpbITOM BO3adyxe, B MblfbHON
cpefe 1 3anbifeHHbIX MOMELLEHMAX, B Cpee arpeCcCUBHbIX ra3oB U
XNOKOCTEW, B Ccpede MacnsHoro TymaHa W Opbi3r, B cpefe
COMSHOrO TyMaHa, BO BMaXHOW cpede W nog BO34eNCTBUEM



ocapkos. [NonagaHue Nbinu BHYTPb YCTPOWCTBA NpUBEAET K BbIXOAY
MY un3 cTpos.

B ycnoBuax 3anbineHHocTw akcnnyatauust MY gonyckaetcs
TOMbKO NpU  yCTaHOBKE Ha 06opyaoBaHWe  OUNbTPYIOLLMX
ycTpoWcTB. TpebyeTcs ycTaHOBWUTbL NpuGOp BAanM OT CUMOBbIX
CeTel, SrEKTPOYCTAHOBOK BbLICOKOM  MOLLHOCTM, Takux Kak
3MEKTPUYECKME CBapOYHbIe annaparhbl, T.K. OHU BRUSIIOT Ha paboTy
npubopa. PagvoakTMBHble  MaTepuansl  MOFyT — OKasblBaTb
BO3AENCTBME Ha 3KCnyaTaumo o60pyaoBaHus.

Mpu pasmelleHun OByx u Gonee npeoGpasoBaTenen 4acToTbl
B OAHOM LUKady, pacnonoxuTe ux cornacHo TpebosaHusm 2. 3.1,
4T06bl 06ECNeUnTL CBOGOAHYIO LIMPKYNALMIO BO3ayXa.

Bo Bpemsi aneKTpoOMOHTaXHbIX paboT

[na cHATMA nuTaloWero HanpskeHuss ¢ cunosbix knemm M4
HeobxoaMMo NpeagycMOTPETh KOHTaKTOP. [ns 3awuThl OT KOPOTKOro
3aMblkaHusi  HeobxogumMo  npedycMOTpeTb  aBTOMaTUYeCKuin
BblkMoYaTens. HecobnogeHne aTnx TpeboBaHUn MOXET NpUBECTU
K BO3rOPaHuIo Npu KOPOTKOM 3aMblKaHWN.

Mepen npoBegeHVWEM 3MEKTPOMOHTaXHbIX paboT ybeauTecs,
4YTO NMUTaHue oTkn4deHo ot MNY. HecobniogeHne atoro TpeboBaHus
MOXET NPUBECTUN K MOPAXKEHNIO ANEKTPUHECKUM TOKOM.

O6paTnTe BHMMaHME Ha MapkupoBKy knemm u ybeguTtecb B
npaBUNbLHOCTM MoakmnodeHnsa. HecobniogeHne atoro TpeboBaHusA
MOXeT NpUBECTU K nospexaeHuio M4Y.

Heobxoavmo cobnitogate criefytoLme YCrnoBusi MOHTaxa:

* OcTtaBuTb CBOGOAHOE MECTO Bbile/HWXKEe W C ABYX CTOPOH OT
npeobpa3oBaTens 4acToTbl, 4TOObI 06ecneunTs NPUTOK M OTTOK BO3Adyxa (CM.
puc. n Tabnuuy 3.1). CnepgyeT Takke yyuTbiBaTb TEMMoOBblAENeHne ApYrux
YCTPOMCTB, Haxo4sLWMXCA B OOHOM Lukady ¢ npeobpa3oBaTernem 4acToTbl.

* [peobpasoBatenb 4actoTbl MOXeET ObITb YCTaHOBMEH TONMbKO B
BepTuKanbHOM nonoxeHun. Ecnu B ogHoM Lwkady HeobXxoaMMo yCTaHOBUTb
Heckonbko [MY, TO ycTaHOBKY MNpPOM3BOAWUTL [OPWU3OHTanNbHO B psgd. B
cnyyasx, ecnu Heobxogumo ycTtaHoBuTb Y apyr Hag ppyrom, Tpebyetcs
YCTaHOBUTb W30NMPYIOLLMIA pa3BeTBUTESNb NOA Yriom 45 rpagycoB, KOTOpbI
OyOeT nNOMHOCTbIO MNepekpbiBaTb 30HY Bblbpoca Harpetoro Bo3gyxa C
HxecTosiero MY (pucyHok 3.1).

*+ He ponyckaeTcs nonagaHue MOCTOPOHHMX MPeaMeToB  BHYTPb
BO3lyXOBOJA BO BpEMS YCTaHOBKW, MHa4Ye npeobpa3oBaternb YacToTbl MOXET
ObITb NOBPEXAEH.

* YbegutbCs, 4TO KMacc 3awmTbl  npeobpas3oBatens  4acToThbl
COOTBETCTBYET YCINOBUSIM 3KcnnyaTaumn. Hecobniogenne TpeboBaHwin k
YCOBUSIM OKPY>KatoLLiel Cpefibl MOXET NPUBECTM K COKPALLEHMIO CpOKa CryXObl
npeobpasoBaTens 4acToThl.



CreneHb 3awmThbl IP20 0603HavaeT, 4To KOpMyc nNpeobpa3oBaTerns 4acToTbl
3awmaeT oT nonajaHvs BHYTPb MPEeAMEeTOB AMaMeTpOM, MpeBbILLALLMM
12.5 MM, 1 anuHown Gorblue 80 MM, HO NPU 3TOM He MPENSITCTBYET NonagaHuo
B HEro Bnarv (Qoxas, kanenb KOHAeHcaTa, CTPyW BOAbI U Ap.)

CteneHb 3awmtbl IP65 o6o03Hayaer, 4TOo KOpnyc npeobpasoBaTens
YaCTOTbl  MOMHOCTbIO  3awWMw@aeTr OT  NOonNajgaHus  BHYTPb  Mbinu
(NbineHenpoHuLaem) 1 3awmiiaeT oT CTpyu BoAbl C Noboro HanpaeneHus,
Hanpumep, OT CUMbHOIO AOXAS, MbITbSl NOA, HAaNoOPOM Uy paboTbl B YCNOBUSIX
BbICOKOW  BnaxHocTu. [lpy 3Ttom kopnyc Takke npegoTBpalliaeT
NPOHWKHOBEHME npeamMeToB AvameTrpom Gonee 1 MM u obecneuvnBaeT
6e3onacHyto aKkcnnyaTaumio B CMOXHBLIX MOrOAHbLIX WK MPOU3BOACTBEHHbIX
YCOBUSIX.

TpebyeTcss ycTaHOBUTL pUNbTpytOLLME YCTPOWCTBA B MECTE MpUTOKa
BO3Jyxa B Cllyyae CUMbHOIO 3arpsA3HeHns BO3ayxa Mbinblo.

Ons acpdbekTuBHOrO oxnaxaeHusi npeobpasosaTtenen yactotbl INSTART
HeobXoQMMO OCTaBUTb BOKPYr [AOCTAaTOYHO CBOGogHOro Mecta*. Cxema
yCTaHOBKM npeobpasoBaTtens 4actoTel Ans obecnevyeHuss BEHTUNALUK
nokasaHa Ha pucyHke 3.1.

22}

PucyHok 3.1 — Cxema yctaHokm MY cepun INPRIME MX

*Ons Tunopaamepa 1 pa3mepoM «A» MOXHO MpeHebpeub, [onyckaeTcs
ycTaHaBnuBaTb 60k-0-60k.

Tabnuua 3.1 — PaccTosiHUsi IpY MOHTaxe

MoHTaxHble pa3mepb!

Tunopa3smep M4

A B
1 - 2100 mm
2-16 2100 mm =100 mm
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3.1.1 TennoBbiaeneHue

MoTepn sHeprum Ha npeobpasoBaHue B MY nepemMeHHOro HanpspkeHus
B TMOCTOSIHHOE, a 3aTeM o00paTHO B MEpPEMEHHOe, COCTaBMST OKOJSo
5%. 3Tn noTepu aHepruv NpuMBOAAT K TEMNNOBbIAENEHNI0, NO3TOMY crieayet
npegoTBpallath YBENUYEHWE TeMnepaTypbl B Clyyae YCTaHOBKM M3penusi
B 3aKpbITbIA LKA, ANs Yero npegycmaTpuBaTtbh B LKady NpUHYOUTENbHYHO
OXNAXAAMLLYH BEHTUMSALMIO.

B atom cnyyae HeOGXOAMMO yuuTbiBaTb [AaHHble O TEMIOBbLIAENEHUN,
ykasaHHble B Tabnuue 3.2

Tabnuua 3.2 — Tennosbigenenve mogenen cepum INPRIME MX npwu
HOMWHANbHOW Harpy3ske

Mopgenb TennoBbigenenue (G), kBT
INPRIME MX-G1.5-1B 0.090
INPRIME MX-G2.2-1B 0.140
INPRIME MX-G4.0-1B 0.180
INPRIME MX-G5.5-1B 0.220
INPRIME MX-G7.5-1B 0.350
INPRIME MX-G11-1B 0.470
INPRIME MX-G15-1B 0.680
INPRIME MX-G0.4-2B 0.037
INPRIME MX-G0.75-2B 0.057
INPRIME MX-G1.5-2B 0.090
INPRIME MX-G2.2-2B 0.138
INPRIME MX-G4.0-2B 0.230
INPRIME MX-G5.5-2B 0.250
INPRIME MX-G7.5-2B 0.348
INPRIME MX-G0.75-3B 0.068
INPRIME MX-G1.5-3B 0.090
INPRIME MX-G2.2-3B 0.044
INPRIME MX-G4.0-3B 0.138
INPRIME MX-G5.5-3B 0.250
INPRIME MX-G7.5-3B 0.348
INPRIME MX-G11-3B 0.410
INPRIME MX-G15-3B 0.470
INPRIME MX-G18.5-3B 0.555
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INPRIME MX-G22-3B 0.660
INPRIME MX-G30-3B 0.900
INPRIME MX-G37-3B 1.110
INPRIME MX-G0.75/P1.1-4B 0.051
INPRIME MX-G1.1/P1.5-4B 0.062
INPRIME MX-G1.5/P2.2-4B 0.073
INPRIME MX-G2.2/P3.0-4B 0.082
INPRIME MX-G3.0/P4.0-4B 0.099
INPRIME MX-G4.0/P5.5-4B 0.156
INPRIME MX-G5.5/P7.5-4B 0.200
INPRIME MX-G7.5/P11-4B 0.253
INPRIME MX-G11/P15-4B 0.370
INPRIME MX-G15/P18.5-4B 0.490
INPRIME MX-G18.5/P22-4B 0.555
INPRIME MX-G22/P30-4B 0.699
INPRIME MX-G30/P37-4B 0.936
INPRIME MX-G37/P45-4B 1.110
INPRIME MX-G45/P55-4BF 1.540
INPRIME MX-G55/P75-4BF 2.000
INPRIME MX-G75/P90-4BF 2.300
INPRIME MX-G90/P110-4BF 2.800
INPRIME MX-G110/P132-4BF 3.100
INPRIME MX-G132/P160-4BF 3.340
INPRIME MX-G160/P185-4BF 4.120
INPRIME MX-G185/P200-4F 4.400
INPRIME MX-G200/P220-4F 5.000
INPRIME MX-G220/P250-4F 5.600
INPRIME MX-G250/P280-4F 6.200
INPRIME MX-G280/P315-4F 7.350
INPRIME MX-G315/P355-4F 9.300
INPRIME MX-G355/P400-4F 10.100
INPRIME MX-G400/P450-4F 11.000
INPRIME MX-G450/P500-4F 11.900
INPRIME MX-G500/P550-4F 12.500
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INPRIME MX-G550/P630-4F 13.200

INPRIME MX-G630-4F 14.600
INPRIME MX-G710-4F 14.900
INPRIME MX-G800-4F 16.000
INPRIME MX-G900-4F 18.000
INPRIME MX-G1000-4F 20.000
OcHoBHasi 4acTb B TeMroBbIAENEHWM — TMOTEPU B CUIMOBBIX LEnsix

IGBT. lMoaToMy u3MeHeHMe Hecyllel 4acToTbl MO3BONSET perynupoBaTb
TennosblaeneHne npeobpasoBaTens 4acToThl.

3.2 NMoakntoyeHne BXOAHOro NUTaHUA

3.2.1 TpeboBaHMA K NOAKIMIOYEHUIO

Mepen nopayen nutaHna ybeputecb, 4TO nepudepuinHoe
obopyaosaHne u Y HacTpoeHbl B COOTBETCTBUM C YKasaHUAMM
AaHHOTO PYKOBOACTBa AN ykasaHHOW mogenu. HecobniogeHue
aToro TpeboBaHWA NpuBeAET K HECHACTHBIM CrlyYasMm.

Tawke HeobxoaMmoO ybeauTbCsl, YTO KNacc HanpsikeHus
nuTalroLLelnt CeTU COOTBETCTBYET KINacCy HOMUHANbHOIO HaMpPsKeHNs
ny.

3.2.2 MpepoxpaHuTenu n aBToMmatnyeckme BbiKno4vaTenum

Ha Bxome nuTaHus cnegyeT wWcnonb3oBaTb MNpefoxXpaHuTenu w/wunu
aBTOMaTWUYecKMe BbIKMoYaTenu ANsi orpaHUYeHUsi BO3MOXHbIX MOBPEXAEHUN
B Crnyyae BbIxoda W3 CTPOS BHYTPEHHMX KOMMOHEHTOB npeobpasoBaTens
4acToThI.

CnepyeT yCTaHOBWUTb KOHTAKTOP C BO3MOXHOCTbIO PYYHOrO YnpaBreHusi
MEXAY WCTOYHUKOM MUTaHWS MEepeMEHHOro Toka M npuBodoM. KoHTakTop
OOMKEH Mpy HeobXoAMMOCTM OTKMHYaTh nogady NUTaHUs ANs NpoBeAeHUs
MOHTa)XHbIX M CEepBUCHBLIX paboT, a Takke obecrneumBaTb 6€30MacHOCTb BO
BpeMs 3TUX LENCTBUNA.

3alwmTa NUHUA NUTaHWs OorbkHa obecneumBaTbCs MNOMb3oBaTeNeM B
COOTBETCTBUM C FOCYAAPCTBEHHBIMU W MECTHbIMU  3MEKTPOTEXHUYECKUMM
cTaHgapTamu. Bbibop npenoxpaHuTenen n aBTOMATUYECKUX BblKIloyaTenemn
npou3BoANUTCS MO BXOAHOMY HOMWHArbHOMY TOKY, [AaHHble O KOTOpOM
npvBedeHol 8 2nase 2.3 ModenbHbil — psA0 U HOMUHallbHbIE
rnapavempbl C Y4eTOM Meperpy3oyHoi CrnocobHOCTM npeobpa3oBaTens
yacToTbl. Ecnn npu pabote npegnonaratotca AnutenbHble neperpysku 150 %
M Bbllle OT HOMWHaNbHOW MOLLHOCTM, TO NOAGOp OCYLUECTBSIETCA MO
BXOAHOMY TOKY, YMHOXXEHHOMY Ha 1,5.

Y6enuTech Takke, UTO BpeMs cpabaTbiBaHWUs NpeaoXpaHUTENen cocTaBnsieT
meHee 0,5 cekyHa. Bpemsi cpabaTtbiBaHWs 3aBUCUT OT TuMa WMCMONb3yeEMOro




npenoxXpaHUTEnsl, NOSIHOTO COMPOTUBIEHUS CETU MUTAHWS, a TakkKe OT NNoLlaamn
ceveHus, maTepuwana u AnvHbl NuTatoLLero kabens.

3alwmta MoxeT obecneunBaTbCa GbICTPOAENCTBYOLLMMUN MPeaoXpaHUTENAM
TWUMNOB:

1N aR/gR — NonynpoBOAHUKOBbIE NPefoXpaHUTENK;

/N gG — cTaHaapTHblE NPeAoXpaHUTENN CO BpeMeHeM cpabaTbiBaHUs
meHee 0,5 cekyHabl.

3.2.3 MoakntoyeHne cUNoBbIX KIIeMM U 3a3eMIeHUs

Ha pucyHkax 3.2-3.5 npeacTtaBneHbl CXeMbl CWUMOBbLIX MOOKHOYEHUI.
OnucaHune 0603Ha4YeHNI Ha CUINOBLIX KIleMmax npueseaeHo B Tabnvue 3.3.
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PucyHok 3.3 — Cxema cunosbix nogkntodeHni ans mogenen INPRIME MX- GY-2B
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PucyHok 3.4 — Cxema cunoBbix nogkntodeHui ans mogenen INPRIME MX- GY-3B
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* Knemmbl Ansa nogkntodeHns TP (TOpMO3HOro peanctopa) NpucyTCTBYIOT B
mogensx ot 0.75 kBt go 160 kBT (B pexume G);

Knemmbl ana noaxnoveHus apoccens DC npucyTcTBytoT B Moaensx ot 45
kBT o 450 kBT (B pexume G);

TM (TOpMO3HOV MOAYMb) BO3MOXHO MOAKMIOYUTL BO BCEM MOLENbHOM
psay INPRIME MX.

PucyHok 3.5 — Cxema cunoBbix noakmtoveHuit ana mogener INPRIME MX- GY/PY-4B

Ta6nuua 3.3 — OnucaHne CUNoBbIX KNeMM

O603Ha4YeHne Knemm DYHKLUK KNemMMm

BxoaHble KnemMmbl Ans NoAKNoYeHns TpexdasHon nuTarLLen ceti

RS, TmLN) 400 B (unu opgHodasHoi cetv 230 B)

(+), BR Knemmbl Ansi NOAKMIOYEHNSt TOPMO3HOTO peauctopa



(*), )

Knemmbl 3MT (ans NoakntoyYeHUs TOPMO3HOTO MOAYIS)

P1, (+) Knemmbl 3MT ans nogknioyveHns Ans nogkniodeHus agpoccens DC
U, vV,w BbIxoAHbIe KnemMMbl AN NOAKMIOYEHNS 3neKTpoasuraTens
PE/D Knemma 3atLuTHOrO 3a3eMneHus

3.3 NoakntoyeHne fAONONHUTENLHOro 060pyAOBaHUA

B 3aBucumoctu oT yCJ'IOBVII7I aKcnnyatauMm BO3MOXHO MpUMEHeHue
JononHuTensHoro obopygoBaHus. Ha pucyHke 3.6 npepacrtaBneHa cxema
NOAKMHOYEHUST AOMNONHUTENBHOrO 060pyA0BaHMS.

1 2 3 4 5 6 4 7
| |
| d
v | 388HO NOCTORKHOTO TOKA v
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L2 o \ I si2 vm2 \ I A~
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PucyHok 3.6 — Cxema nogkmtoyeHns [ononHMTenbHoro obopynoeaHus

Ta6nuua 3.4 — OnucaHve JONoNHUTENbHOTO 0GOPYA0BaHNS

Ne YcTtpoicTtBo OnucaHue pyHKUMN MeToauka nogGopa
1 ABTOMaTUYECKUI MpeaHasHayeH ANs 3aLmThl NMHUA Mo BxogHOMY TOKY
BbIKNtovaTens*/ 3MEKTPOCETN OT TOKOB NEPerpyskn 1 ot npeoGpa3oBaTens 4acToTbl
MpenoxpaHuTtens* TOKOB KOPOTKOTO 3aMblKaHWsi Moppo6GHee — cm. enasy
3.22
2 OrekTpoMarH1THBbIA AnnapaT AUCTaHUMOHHOTO AeCTBIS, Mo BxogHOMY TOKY
KoHTakTop (KM)* npefHa3Ha4eHHbI AN BKITIOYEHNi 1 npeobpasoBaTtens 4acToTbl
OTKITOYEHNIA CUNOBBIX ANEKTPUHECKUX
Liereii Npu HOpMarbHbIX PeXMMax
paboTbl. [pefoTBpalLaeT NoBTOpHOE
BKITIOYEHME B CIlyyae BbIxofa
npeobpa3oBaTens 4acToTbl U3 CTPOS.

3 CeTeBolt gpoccenb MpepHasHayeH Ans CHUXeHUs GpockoB Tabnuubl noadopa— Ha
TOKa BXOAHOM Lienn 4acTOTHOrO ocdhuumanbHOM caiite — 8
npeoGpasoBaTtensi, Nnpu konebaHusx pasdesie cemegoli
HanpshkeHWs B ceTu, a Taioke Ans dpocceris
CHWKEHMS BbIOPOCA rapMOHNYECKMX
1CKaXeHWit B ceTb OT npeobpasoBaTtens
Y4acToThl.

4 PagvioyactoTHbIit MpeaHasHaveH Ans ycTpaHeHus Mo HoMMHanbLHOMY  Toky

unbTp* Paavo4acTOTHBIX LLYMOB, BIUSIOLLMX Ha npeobpasoBaTens 4acToTbl

pa6GoTy npeobpasoBatensi 4acToTbl
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5

SOMC-cunbTp

[poccenb
NOCTOSIHHOTO ToKa*

Topmo3HO Moayrnb

TopmosHomn
peaucTop

BbixogHom
(MOTOpHBIi)
npoccenb

PunbTpel AMC orpaHuymBaloT
HanpshKeH1e 1 TOK BbICOKOYACTOTHbIX
romex, KOTOpbIe BO3HMKAIOT B CETU OT
npeoGpa3oBaTens 4YacToTbl B
HOpMaribHOM pexume paboTbl 1 B
YCINOBUSIX HEUCTIPABHOCTENA.

[poccenb NOCTOAHHOIO TOKa
obecneuvBaeT 6onee ahdekTUBHYO
KOPPEKLMo KOathPULMEHTa MOLLHOCTH
3a CYET CrnaxvBaHus Nynbcauuil Toka
B 3BEHE NOCTOSAHHOIO HaMNpPsHKEHUS, Hem
BXOZHOW Apoccerb, OrpaHN4nBatoLLnnCs
nuwb hopmMo Toka Ha Bxode. [ins
MOBbILLIEHUS OTKA30YCTONYNBOCTH
YacTOTHO-perynnpyeMoro NpuBoaa

B OTBETCTBEHHbIX NMPUMEHEHNSIX
pekoMeH[yeTcsi KOMBUHUPOBaHHOE
1crnosib3oBaHne oboux TMNnoB
pApocceneii. BxogHon gpoccens
NoAaBnsieT BHELUHWNE KOHAYKTUBHbIE
NOMEexX”! N CUMMETPUYHBIE
riepeHanpshxeHus, a Apoccenb
NOCTOSIHHOTO TOKa [AOMOHUTENBHO
cTabunuanpyeT BHyTPeHHIot Lenb MY,
NoBbILLast 06LLYI0 HAAEXHOCTb CUCTEMbI.

Ob6ecneunBaeT nogady
3NEKTPOIHEPUN, BbIpabaTbiBaemom
B NpoLecce TOPMOXEHUs
anekTpoasuratensa Ha TOpMOBHOI;l
pes3ncTop, rapaHTUpys HOPMarnbHyO
paboTy npeobpasoBaTensi 4acToTbl.
TopMOo3HOI MoAy b HE06X0ANM, ecnn
TpebyeTcsi npoussecTy GuicTpoe
TOPMOXEHWE UHEPLIVOHHOW Harpy3ku.

MpeaHasHayeH Ans paccemBaHus
3MeKTpo3aHeprum, BoipabaTbiBaeMoli B
npoLEecce TOPMOXEHUS UMK PE3KOM
CHWKEHWN CKOPOCTW 3MeKTpoABUraTens.

MpegHasHayeH Ans 3almThl ABuratenen
OT MMKOB HaMpPsHKEHUs!, BO3HUKAIOLLIMX
npu paboTte npeobpasoBaTenei
yacToTbl. BenuunHa nynbcauui
HanpshkeHUs 3aBWCUT OT HecyLen
YacToTbl npeobpasoBaTeneil 4acToThl,
ONWHBL U TMNa kabens. BeicTpoe Bpems
HapacTaHWs HanpsHXKeHWst
XapaKTepusyeTcs JONONMHUTENbHbIMU
noTepsiMi MOLLIHOCTU 1

HexenaTenbHbIM HarpeBoM B kabensix v
[BUraTene, a Tailke MOXeT NPUBECTU K
npoGoio NN YCKOPEHHOMY CTapeHuio
nsonsumn. CHkaeT ckopocTb
HapacTaHu1si TOKOB KOPOTKOTO
3amblkaHusi, TEM caMbiM  obecreunBast
HeobxoanMoe Bpemsi Anst

Tabnuubl nogbopa—Ha
ochuumansHom caiite — g
asdene punbmp SMC

Moa6op BbINONHATE MO
pekoMeHAaumsaM
npovsBoauTens

Tabnuubl nondopa—Ha
ocuumansHom cante — 8
pasdesnie Topmo3sHoU
MoQyrib

B 3aBucumoctv oT Tvna
Harpysku (CM. Ha
ocuumansHom catme 8
pasdene «[loddepxka u
cepsucy->
«[lokymeHmayus»

Tabnuubl nogbopa—Ha
ocuumansHom cante — 8.
pasdesie MOmMopHbIU
dpoccerb
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cpabaTbiBaHWA 3aLLUThI
npeoBpasoBaTtensi 4acToThl.
McnonbayeTcs Npu yaaneHHocTy
anekTpoABUraTens ot
npeoBpa3oBarens yacToTsl Gornee yem

Ha 50 m.

dunbtp dU/dt MpeaHasHayeH ans 3alumThl Tabnuubl noadopa— Ha
ABUraTens ot BAMSIHUSA UMMYIbCHbIX oduumanbHoM cante — 8.
nepeHanpsbkeHnii LLIMM, kotopbie pasdene dU/dt punbmpsbi

MOTyT BbI3blBaTb MPO6OI M30MsLMM,
[IOMONHNTENbHBIN HAarpeB ABuraTensi,
SIBNEHNe OTPaXEHHO BOMHbI,
PE30HAHCHOrO HanoXeHWs! BOSH,
noTepu NoOBEPXHOCTHOro adpcpexTa.
KoMneHcHpyloT eMKOCTHbIE TOKU
ANUHHBLIX kabenen asuratenen,
CHWXaeT BUXPEBble TOKN B CepAeYHKe
poTopa 1 cTaTtopa ABuraTensi, noMmexv
HaBOAVMBbIE Ha PSAOM PACMONOXEHHbIE
cnaboTouHble kabenu ynpaeneHus n

annapatypy.
BbIxoHOW CUHYCHBIV BbIxoAHO CUHYCHBIN PUNbTP Tabnuubl nonbopa—Ha
uneTp npeaHasHayveH ans crinaxvwsBaHuns ocuumansHom cante — g
MMMYNbCHOTO HaNPSKeHUS Ha BbIXOAE pasdesie 8bIx0OHOU
4YacToTHOro npeobpasoBaTens nyTem CuHyc-chusibmp

npeo6pa3soeanus LUNM-curiana

B CMHyCcOouaarnbHOe HanpshxeHue C
MWHUManbHbIMXU rapMOHUYEeCKUMN
NUCKXKEHUNAMU.

* Mpu yctaHoBKe AaHHOro obopyaoBaHusi crieayeT PyKOBOACTBOBATHLCS
pekoMeHaaumMsiMM NPoV3BOAMTENS N0 MEeTOAMKe noadopa.

— Bo Bpems paboTbl npeobpa3oBaTenb reHepupyeT BbICOKUA TOK
= | yTeuku Ha 3emnto. HeobxoaMmMo yCTaHOBUTL YCTPOMCTBO 3aLLMUTHOIO
— | oTknoveHus (Y30) ans oTcrnexvBaHns NpeBbILLEHNS ToKa yTeYKN Ha
3eMIt0, KOTOPOE MOXET BO3HUKHYTb BO BpeMs paboTsl Y.
B knumatuyeckmx 30Hax, NOABEPXEHHbIM yaapam MOSHWK,
nonb3oBaTento HeobxoAMMO YCTaHOBUTb YCTPOWCTBO  3allUThl
OoT wuMmnynbcHoro nepeHanpsxeruss (Y3WUM) nepen MY, 4TOGHI
YBENUUYUTL CPOK CNyObl NpeobpasoBaTens.

3.4 MopknoyeHne KIeMM ynpaBrieHust

PacnonoxeHue knemMM Ha KOMogke Moka3aHO Ha pucyHke 3.7, a ux
onucaHue — B Tabnuue 3.5.

+10V | GND | All Al2 DI1 DI2 DI3 DI4 | HDI Dl6 DI7 TIA | TIC

AOL | AO2 | 485+ | 485- | STO1| +24V | STO2| +24V | COM | FM R/A| RB | RIC

PucyHok 3.7 — PacnonoxeHue Knemm Ha KOMOAKE nnatbl ynpaBreHus
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Tabnuua 3.5 — OnvcaHne KnemMm ynpasneHust

Lindposbie DI1-COM Knemmbl umdposoro Mporpammupyemblie L poBble BXOAbI.
BXO[Hble CcurHanbl Bxogal 1. BxogHoe conpoTuBnenuve: 3.3 kOm.
2. [InanasoH HanpshxeHus Ha Bxoae:
DI2-COM Knemmbl undposoro 9 B~30B
BXxofa 2 MNoaaepxuesaiotr PNP 1 NPN-norvky
(no ymonyaHnuio NPN), nepekntoyeHne
DI3-COM KriemMbi LdppoBoro OCYLLECTBIIALTCS MKamepom J2 Ha
Bxona3 NULEBON NaHenm ycTponcTBa.
HDI — MmoxeT ncnonb3oBaTbCst Kak
DI4-COM Knemms! udposoro BbICOKOYACTOTHbI UMMYTbCHbI BXOA,
Bxoaa 4 (mo 50 klu).
HDI-COM Knemmbl uncposoro
Bxoga 5/
BbICOKOHACTOTHbI
MMMNYTbCHBIN BXOA,
DI16-COM Knemmbl umdposoro
Bxoga 6
DI7-COM Knemmbl undposoro
Bxopa 7
WcTouHmKm 10V- BHELUHUIN UCTOYHUK Mcnonb3yeTca ans noaknioveHns
nuTaHns GND nutanus + 10 B BHELLHVX YCTPOWCTB (Hanpumep,
MOTEHLMOMETPOB).
MakcManbHbI TOK Harpy3aku:
10 mA. Tpebyemoe BHeluHee
conpoTuBnenue ot 1 kOm ao 5 kOm.
24V- COM BHeLHMiA UCTOYHIK O6ecneunBaeT nuTaHue +24 B.
nutaHus + 24 B Mcnonb3yeTca ans nogknoveHns
BHELLUHWX YCTPOWCTB (AaTYMKOB M T.4.).
MakcumanbHbIii Tok Harpyaku: 200 MA.
AHanoroebI Al1-GND Knemmbl aHanorobIx Ananorosble Bxoabl. PaboTatoT no
BXOAHOW curHan BXOJ0B HanpsbxeHuio B AvanasoHe 0 ~ 10 B
Wnu no Toky B AnanasoHe 0/4 ~ 20
MA. MepekroyeHne ocyLLeCcTBNAETCS
xamnepamu J3 n J4.
Al2-GND BxogHoe conpoTtusrieHue npu pabote
no Toky 500 Om, npu paGoTe no
HanpsbkeHuto 100 kOm.
AHanorosbIi AO1- GND | Knemmbl aHanorosbix [lnana3oH BbIXOAHOTO HaMNpPsSXXeHUs:
BbIXO[HOW CUrHarn BbIXOJIOB 0 B~10B
[lnanasoH BbIXOAHOrO TOKa:
0/4mA ~ 20 MA.
BbixogHoM curHan (HanpsbkeHue unu
TOK) onpefenseTcs pxamnepamm
AO2 - GND J6 (nnst AO1) m J7 (anst AO2),
HaxoAsALMMUCA Ha NNLIEBOI YacTn
Kopryca.
PereliHble RIA- Kremmb peneribix RA-RB — HOpMaribHO 3aMKHYTblit
BbIXOAb! R/B- BbIXOA0B KOHTAKT,
R/C RA-RC — HopManbHO pa3oMKHYTbIN
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DyHKumMst STO

MMnynbcHbIn
BbIXOAHOMN
curHan/
LincbpoBoit
BbIXOA C
OTKPbITbIM
KOJINEKTOPOM

KommyHwkaLmoH-
HbIi curHan

TIA-
TIC

+24V-STO1 | Knemmbl ans
aKTUBaLMM chyHKLMM
STO

+24V-STO2

FM-COM Knemmbi
BbICOKOYACTOTHOTO
MMMYNbCHOTO
BbIxoAa/LumpoBoro
BbIXOJa C OTKPbITbIM
KOMNNEKTOpOM
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KOHTaKT.
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KOHTaKT.

KommyTunpytowas cnocobHocTb pene:
250 B nepemeHHoro Toka, 3 A,

30 B noctosHHoro Toka, 1 A.

Mo ymonyaHwuio Ha knemmax
+24V-STO1 n +24V-STO2 crout
nepemblyka.

Mpv BO3HWKHOBEHWUM OLLMGKK Err48 Tun
HencnpaBHOCTY MOXHO NPOBEPUTL B
napametpe U1-35:

1: OTkntoyeH STOL;

2: OTkntoveH STO2;

3: OTkntodeHbl STO1 n STO2.

MoxeT BbITb MCNOMNb30BaH B kayecTse
BbICOKOYACTOTHOIO UMMy bCHOTO
BbIXOAa UMK BbIXOAA C OTKPbLITbIM
KONMEeKTOPOM, YTO onpeaensercs
YHKUMOHanbHbLIM Kogom P6-04.
BbICOKOYACTOTHbI MMMYNLCHbIV BLIXOA:
MakcumanbeHas yactota 50 kl'u.
Bbixof C OTKPLITLIM KOMIEKTOPOM:
[Inana3oH BbIXOAHOTO HANPSXKEHNS:

0 B~24B

[lnana3oH BbIXOAHOTO TOKa:

0mMA~ 50mA

485 + NoNoXUTeNbHbIN BXOA

485 — oTpuLaTenbHbI BXOA.

Mpu nomowwm pxamnepa J4 MOxXHO
MoAKTIOYUTL COMMaCcyIOLLMIA PesncTop.



+24V
com
Bnepen & DN
Pesepc " » DI2
- (OYHKUMA - 3 DI3
- OYHKUMA - -~ Di4
- hyHKLMA - b > DIS
- byHImA - —— DI
- tyHkumA - —— —+o DI7
BapuaHT
noakniodeHus HDI
——————— -~
| -
| MeHepaTop ‘ |‘ comM
} MMITYNECOB @ 4 HDl
N
o O 10
curHana Toka , GND
o +10V
BHewwHuiA
noTeHUMOMETD  Al2
» GND
PE
T Liaav
Kanan STO-1
> STO1
L YT
Kanan STO-2 l;
s STO2

Lundp. Bxog 1
Undpp. Bxog 2
Lndp. Bxog 3
Uwdbp. Bxog 4
Liuchp. BX0A 5
Lindp. Bxog 6
Undp

BX04 7

MmnynbcHbli
BX0A

Aranoroesii
exon 1

AHanoroebii
8x0f 2

PNP

?‘JZ

NPN

n4

Asanorossi  AO1
Beixon 1 gup
AHanorossii AO2
BBIXON 2 Gup |
RC
PeneiiHbiit - RB
Bbixog R RA
TA
Peneiitblit
sbixon T Tc
Uncbp. Bbixog, FM
C OTKPBITLIM
KONNeKTopoMm
COM
[
|
WMmnynbcHeid | M
BLIXOA | ooy
|
L__
RS-485 “85%
Modbus RTU 485-
| ON PE
Ju
Al 485
o o
Y OFF

Wugukatop
aHanoroeoro
curiana

Wuaukatop
aHanoroeore
curiana

Wuaovkatop
curiana

WHavkatop
curdana

2l els o

Ynpaensatowasn
KaTywka pene

BapHaHT
noaknioyeHus FM

Wuovkatop
MMMYNBCHOTO
g curiana
7

PucyHok 3.8 — Cxema nogkntoveHus ynpasnsowmx knemm cepun INPRIME MX
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3.5 NMpoknapka kabenen

BbiGop ceyeHus kabene U HAKOHEYHUKOB MPOM3BOAMTCS COrMacHo
HOMMWHanbHbIM TOKam (cMm. enagy 2.3 ModenibHbil psd U HOMUHalbHbLIE
napavempbl) W pa3mepam KIeMMHbIX coeauHeHud npeobpasoBartens
YacToTbl. MOMEHT 3aTsKKM CUMOBbIX U YNPaBrsloWMX KNeMM NpuBeAeHbl B
Tabnuue 3.6.

Tabnuua 3.6 - MOMEHT 3aTsXKM CMMOBbIX U YNPaBsitoLLMX KIemm

MoMeHT 3aTsKKM MoMeHT 3aTsKKu
Mogenb (ynpaBnsiowme (cunoBble kKnemMmbl),

Knemmbl), H*m H*m
INPRIME MX-G1.5-1B 0.5 0.6
INPRIME MX-G2.2-1B 0.5 0.6
INPRIME MX-G4.0-1B 0.5 12
INPRIME MX-G5.5-1B 0.5 25
INPRIME MX-G7.5-1B 05 25
INPRIME MX-G11-1B 0.5 25
INPRIME MX-G15-1B 05 25
INPRIME MX-G0.4-2B 0.5 0.6
INPRIME MX-G0.75-2B 05 0.6
INPRIME MX-G1.5-2B 0.5 0.6
INPRIME MX-G2.2-2B 05 0.6
INPRIME MX-G4.0-2B 0.5 12
INPRIME MX-G5.5-2B 05 25
INPRIME MX-G7.5-2B 0.5 25
INPRIME MX-G0.75-3B 05 0.6
INPRIME MX-G1.5-3B 05 0.6
INPRIME MX-G2.2-3B 05 12
INPRIME MX-G4.0-3B 05 12
INPRIME MX-G5.5-3B 05 25
INPRIME MX-G7.5-3B 05 25
INPRIME MX-G11-3B 05 25
INPRIME MX-G15-3B 0.5 25
INPRIME MX-G18.5-3B 05 25
INPRIME MX-G22-3B 05 25
INPRIME MX-G30-3B 05 25
INPRIME MX-G37-3B 05 25
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INPRIME MX-G0.75/P1.1-4B 05 0.6
INPRIME MX-G1.1/P1.5-4B 05 0.6
INPRIME MX-G1.5/P2.2-4B 0.5 0.6
INPRIME MX-G2.2/P3.0-4B 05 0.6
INPRIME MX-G3.0/P4.0-4B 0.5 0.6
INPRIME MX-G4.0/P5.5-4B 05 12
INPRIME MX-G5.5/P7.5-4B 0.5 12
INPRIME MX-G7.5/P11-4B 05 12
INPRIME MX-G11/P15-4B 05 25
INPRIME MX-G15/P18.5-4B 05 25
INPRIME MX-G18.5/P22-4B 0.5 25
INPRIME MX-G22/P30-4B 05 25
INPRIME MX-G30/P37-4B 0.5 25
INPRIME MX-G37/P45-4B 05 25
INPRIME MX-G45/P55-4BF 05 25
INPRIME MX-G55/P75-4BF 05 105
INPRIME MX-G75/P90-4BF 05 105
INPRIME MX-G90/P110-4BF 0.5 20
INPRIME MX-G110/P132-4BF 05 20
INPRIME MX-G132/P160-4BF 05 35
INPRIME MX-G160/P185-4BF 05 35
INPRIME MX-G185/P200-4F 05 35
INPRIME MX-G200/P220-4F 05 35
INPRIME MX-G220/P250-4F 0.5 35
INPRIME MX-G250/P280-4F 0.5 35
INPRIME MX-G280/P315-4F 0.5 35
INPRIME MX-G315/P355-4F 0.5 35
INPRIME MX-G355/P400-4F 05 35
INPRIME MX-G400/P450-4F 05 35
INPRIME MX-G450/P500-4F 05 35
INPRIME MX-G500/P550-4F 0.5 35
INPRIME MX-G550/P630-4F 0.5 35
INPRIME MX-G630-4F 0.5 35
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INPRIME MX-G710-4F 0.5 56

INPRIME MX-G800-4F 05 56
INPRIME MX-G900-4F 05 56
INPRIME MX-G1000-4F 05 56

3.5.1 Bbi6op cunoBbIx kabenen. 3awmUTHoe 3a3emrneHme

Mopn6op cunoBbix kabenew BLINONHATL NpU  COGMNOOEHWN  YCMOBUIA
MECTHbIX HOPMaTMBOB MO TEXHWKe 6e30MacHOCTW, HaNPSHKEHUIO MUTaHWUSA 1
HOMWHanbHoMy Toky MY ¢ yyeTom TpeboBaHWin NO aKCnnyaTauun.

Bcs npoBoaka AomkHa COOTBETCTBOBATL MECTHLIM 3aKOHaM M HOPMaTUBHBLIM
[OKYMEHTaM B OTHOLLEHWNN CeYeHns Kabens 1 yCrnoBuin oKpyKatoLLen cpeapi.

Tabnuua 3.7 — 3aBUCMMOCTb ANMHbI KaGerns Mexay OT HEeCYLLE YacToTbl

AnuHa nposoaa mexay MY wu <50Mm <100 m > 100 m*
anekTpoABUratenem

Hecywas yactota (napameTp <15«kMy <10 KMy <5«kMy
P0-26)

*Mpwn anviHe kabens ot MY go anektpoasuratenst 100 m n 6onee HeobxoanMo
yCTaHaBnuBaTh AOMNOMHUTENBHOE 0bopyaoBaHue (cM. Tabnuuy 3.4).

OnacHocTb nopaxeHus 3N1eKTpu4eCKUM TOKOM

MpeobpazoBaTenb YacTOTbl MOXET MPUBECTU K BO3HUKHOBEHUIO
NOCTOAHHONO TOKa B 3alWWUTHOM 3aszemMmndlolleM npoBOAHUKE.
HecobniogeHne cnepyoownx TpeboBaHUA MOXET MNpUBECTU K
TOMY, 4YTO YCTPOWCTBO 3alUWTHOrO OTKMIOYEHWUsI He obecneunT
Heobxoaumyto 3awmTty. Tam, rae Ons 3awuTbl OT MOPaXKEHWs
ANEeKTpnU4eCKMM TOKOM NpuMeHseTcA yCTpOI7ICTBO 3alunTHOro
OTKMKOYeHNA, OOoMnyCKaeTCA YyCTaHaBnMBaTb Ha CTOPOHY MNUTaHUA
Tonbko Y30 Tuna B.

3awmTa oT neperpysKku no Toky

Mpu Ucnonb3oBaHWM HECKONbKUX ABuraTenert Heob6xoaMmo
yCTaHaBnMBaThb [JOMNOSHUTENbHOE 3alluTHOE 06opydoBaHue Mexay
npeobpa3oBaTenieM 4acToThbl U ABUraTeNem, Hanpumep, ycTponcTea
3almuTbl  OT KOPOTKOFO 3aMblkaHWs WM TEnrioByl  3aluty
Asvratens. [ns 3alimTbl OT KOPOTKOrO 3aMblKaHWUsi U Meperpysku
Mo TOKy UCMoOnb3oBaTb BXOAHble npegoxpaHuTenun. Ecnu
npou3BoaMTENb He npegycmaTtpuBaeT nx YCTaHOBKY,
NpefoXpaHUTEN AOMKHbI ObiTb YCTaHOBMEHbI CMELMAnMCcToM BO
BPEeMs MOHTaxa.



OnacHOCTb TOKa yTeuku

[MpeobpasoBaTenb 4acToTbl reHepupyeT TOK YyTeykn. Yem
BbllLe Hecyllas YacToTa, TeM Gonblie ToK yTeuku. Tok yTeukn MY
coctaBnsieT 6onee 3,5 MA, hakTuyeckoe 3HayeHve onpeaensieTcs
ycrnoBusiMu akcnnyatauun. Ons obecneveHuss 6esonacHoctu MY
W anekTpoaBuratenb AOMkHbI OblTb 3a3emneHbl. ConpoTuBeHve
3a3emMrieHnst JormkHO BbiTb MeHee 4 OM. He ponyckaetcs nogknoyatb
3a3eMISIOLLMIA NPOBOZ K CBapOYHOMY annapary v Opyromy CUIIoBoMy
obopygoBaHuio.  HenpaBunbHO  BbIMOMHEHHOE  3a3emreHune
npeobpasoBaTtens YacToTbl MOXET NPUBECTU K NeTanbHOMy Mcxody
Unu cepbesHbiM TpaBMaMm. [NpaBunbHoe 3a3emMreHne obopyaoBaHus
OOMKHO OblTb YCTPOEHO CepPTUULMPOBAHHBLIM CreuuanMcToM-
3ANEKTPOMOHTAKHUKOM.

AnekTpobe3onacHOCTb

. MpeobpasoBatenb 4acTtoTbl Heobxogumo 3asemnsTb B
COOTBETCTBMM  C  OENCTBYOLWMMM  CTaHgapTamv U
HopMaTuBamMMm.

. [ns npoBOAKN BXOAHOMO NUTAHUSI, ABUraTeNs U ynpasnsitoLmx
nvHUn TpebyeTcs Mcnonb3oBaTbh OTAErNbHbIE 3asemnsiolme
kabenu.

. 3anpellaeTcs 06beAUHATE 3a3eMIIEHNE HECKOIbKUX Npeob-
pasoBarenei 4acToTbl MyTeM NocnefoBaTeNbHOrO NoAKIoYe-

HUA.

. 3asemnstowue nposoAa AO0JDKHbI 6bITb MakCMMarnbHO KOpOT-
KUMW.

. Cne,u,yVlTe WHCTPYKUMAM NpoussoanTena asuratena no ero
NOAOKMNHYEHUI.

MHAyuMpOBaHHOG HanpsxeHue

WHayumpoBaHHOE HanpshxeHue oT BbIXOAHbIX kabenew asurate-
new, PacrnonoXeHHbIX PSAOM APYr C APYTOM, MOXET HaKomuTb 3a-
pSA Ha KoHAeHcaTopax obopyaoBaHWSA Aaxe MpyU OTKIMOYEHHOM 1
n3onvpoBaHHoM obopygoBaHun. HecobniogeHne TpeboBaHWiA Mo
pasfernbHON Npoknaake BbIXOAHbIX kabenen ABuratens MoXeT npu-
BECTM K CMepTeSflbHbIM UMCXodaM WM TSHKEnbiM  TpaBMam.
TpebyeTcst NnpoknaabiBaTh BbIXoAHbIE kabenu ABUratens oTAenbHO
WY UCNONb30BaTh 3KPaAHUPOBaHHbIE Kabenu.



Kaxablii  KOpryc 3neKTpoyCTaHOBKM AOIDKeH ObiTb NpPUCOeOMHEH K
3a3eMIUTENI0 UNW K 3a3eMnsiolleld MarucTpany ¢ MoMOLLbI0 OTAENbHOro
oTBeTBneHusi. llocnegoBaTensbHoe BKMIOYEHUE HECKOTbKMX 3a3eMIISieMbIX
KOPMYyCOB 3fIEKTPOYCTAHOBOK B 3a3€MIISIIOLLMIA NPOBOAHWMK 3anpeLuaercsi (puc.
3.9).

MpasunsHO He npaBurnbHO He
pekomeHayeTcst

PucyHok 3.9 — CxemaTtniHoe nsobpaxxeHve obpasoBaHust neTnm c
3a3eMNSOLLMM NPOBOAOM

Ha pucyHke 3.10 npeacTaBrnieHbl pasfnyHble CUCTEMbI 3a3eMIieHus.
PekomeHgoyemasi cuctema 3asemnenusa TT vnm IT.

L1 VYL L1 L1
L2 AR L2 L2
L3 L L3 L3
PEN N N

] h PE l 1 h PE
1 | Harpyaka = | Harpyska L I Harpyaka

Cxema TN-C Cxema TN-S Cxema TN-C-S
L2 L2
L3 L3
N N
[ PE ] PE
= | Harpyska 17 | Harpyska | lT
Cxema TT Cxema IT

PucyHok 3.10 — Tunbl cuctem 3a3emneHns

C/YMMETPUYHBIN  3KpaHMPOBaHHbIN  kabenb obecneunBaeT  MeEHbLUUIA
YPOBEHb 3MEKTPOMarHUTHOrO U3Ny4YeHUs BCEN NPUBOAHOW CUCTEMbI, MEHbLLYHO
Harpysky Ha U30nsiuuio anekTpoaBuraTensi, MEeHbLUME MOALLUMMHUKOBBLIE TOKU U
MEHbLUWIA U3HOC MOALLUMMHUKOB. 3aLUUTHBIA NPOBOAHMK BCEraa OOMKEH UMETb
[OCTaTOYHY0 MPOBOAUMOCTb.

B tabnuue 3.8 ykazaHO MVHMManNbHOE CEYEHWe 3alMTHOro MPOBOAHUKA
B3aBMCMMOCTM OT pas3Mepa pasHbiX MPOBOAHMKOB B COOTBETCTBUMU CO
craHgaptom TOCT P M3K 61800-5-2-2015, korga chasHbIi U 3alUTHbIN
NPOBOAHUKA BbINOSHEHbI M3 OAMHAKOBOro MeTtanna. B npotuBHoM cnyuae
CeyeHVe 3alUMTHOrO MpPOBOAHMKA [OMKHO obecrneumBaTb Takyl e



NpPOBOAMMOCTb, YTO U Y BbIbpaHHoro no tabnuue 3.8.

Tabnuua 3.8 — MuHUManbHoe ceyeHne 3aLUTHOrO NPOBOAHMKA

CeueHme hasHbIX NPOBOAHUKOB MuHMMankLHoe ceyeHne COOTBETCTBYIOLLETO
S (MM2) 3alMTHOro NPOBOAHUKA Sp (MMZ)
S<16 S
16<S<35 16
35<S Si2

CeyeHvie kabensi OOMKHO ObITb paccuMTaHoO, WCXOAS W3 CheayloLmx
YCMOBWI: yKknagka B NOTOK He Gonee 6 kabenew B psa, TeMnepaTtypa Bo3gyxa
30 °C, wsonauus [BX, TemnepaTtypa nosepxHoctn 70 °C. [MapameTpbl
Kkabenev AOns [Qpyrux YCNoBui [OOMKHbI COOTBETCTBOBaTb TpeboBaHUsIM
MECTHbIX HOPMAaTUBOB MO TEXHWKE GEe30MacHOCTW, HaMPSKEHWIO MUTAHWS W
HOMWHanbLHOMY TOKY MpMBOAA C y4eToM TpeboBaHWin No aKkcnnyaTaumm.

Heobxoavmo npuaepxueaTbCs Crieayowmx npaBun:

. Kabenb anekTpoasuratens criegyet NpoknaabiBaTb Ha pacCTOAHUM OT
ocTarnbHbIX kabenen.

. Kabenn anektpoasuratenem HECKONbKUX  MPUBOAOB  MOXHO
yKrnagblBaTb napannensHo 1 psSAOM ApYr C APYroM.

. Kabenb anektpopguratens, kabenb nutaHust U kabenu ynpaBneHusi
npoknafbiBaTh B Pa3HblX kKabenbHbIX NOTKax.

. B uenax CHWKeHWA YpOBHSI 3NEKTPOMAarHUTHbIX MOMEX, BbI3BaHHbIX
UMMNYNbCHBIM  XapakTePOM BbLIXOAHOTO HanpshkeHUs npuBoAa, He
crnegyeT npoknagbiBaTh kabenb ABuUratens napassienbHo Apyrum
kabenam Ha NPOTSKEHHbIX y4acTKax.

MepeceyeHne kabenen ynpaBneHuss W CUNOBbIX kabenen cregyeT
BbIMOMHATL MOA YrNOM, Kak MOXHo 6onee 6nmskum k 90°. He ponyckaetcs
npoknagka NoCcTOpPoHHKX kabenen yepes npueod. KabenbHble NOTKU AOMKHbI
MMEeTb XOPOLUYIO 3MIEeKTPUYECKYI0 CBS3b APYr C APYrOM W C MPOBOAHWKaMU
3asemMneHvs. [ns  ynydweHus  BblpaBHMBAHWA  MOTEHUMana  MOXHO
MCMonb30BaTb CUCTEMbI antOMUHUEBBIX KaberbHbIX JTIOTKOB.



Kabens anekrponsurarens

He meHee 300 Mm

KaBens nutanus

Kabens ynpasnexus Kabenb anektpopsurarens
He MeHee 200 MM He meHee 500 Mm
\4
BxoaHo kabenb nutaHus Kabenb ynpasnexus

PucyHok 3.11 —Npacbuueckoe npeacraBneHne pacCcTosiHAN Mexay kabensmu
3.5.2 Bbi6op kabenen ynpaBneHusi. SkpaHMpoBaHue

Bce «kabenu ynpaBneHus [OOMkHbI ObiTb  3KpaHMpoOBaHHbIMW. [ns
aHaroroBbIX CUrHanoB crefdyeT UCnonb3oBaTh kabenb Tuna «BuTas napa» C
[OBONHBIM 3KpaHOM (cM. puc. 3.12a). Kaxabli curHan gomkeH 6biTb NOAKMHYEH C
NOMOLLbI OTAENBHOW 3KPaHUPOBaHHOW Napbl. He cnegyeT ucnonb3oBatb OAWH
06LWKMI NpoBOA, AN pa3HbIX aHANoroBbIX CUTHANOB.

>

PucyHok 3.12a PucyHok 3.126

Onsi HU3KOBOMNBTHBIX LMOPOBbIX CUTHAMOB NyYLUE BCEro NOAXOAMT kaberb ¢
[ABOWHbIM 3KpPaHOM, OiHaKO MOXHO UCMONb30BaTh U kabenb Tuna «BuUTas napa»
C OOHWM 3kpaHoM (puc. 3.126).

3.5.3 NopkntoyeHme Ha WMHY RS485. TpeGoBaHUA K NOAKITHOYEHUIO

McnonbayiTe akpaHUpoBaHHbI kabenb, coaepxaluuii ABe BUTbIE Napbl.

. CoepuHuTe cooTtBeTCTBYHOWME noTeHumansl (0 B).

. MakcumanbHas gnvHa nuHum — 500 meTpoB.

. MakcumanbHas gnuHa oTBeTBneHns — 20 MeTpOB.

. Mpoknagka kaGenei: npoknafbiBaiiTe ceTeBoW kabenb OTAENbHO
OT curnoBbIx kabenew (Mo kpanHen mepe, Ha paccTosHuK 30 cm); ecnn
HeobXxoaMMO, BbIMOMHANTE NepecevyeHuss NoA NPAMbIMKA - yrramu;
nogknoyanTe 9KpaH kabens K KNeMMe 3a3eMiIeHWUs  Kaxzaoro
nopkntoyaemoro npmbopa.

. MoakntounTe TEPMUHATOPLI MUHUK K KXKAOMY M3 ABYX KOHLIOB NINUHUW.



3.5.4 MopkntoyeHne NPOBOAOB K aHaNorosomMy Bxoay

Mpn Manon BenuMuuHe HanpshkeHWs aHarnoroBoOro CUrHana Ha Hero MoryT
NnoBnNuATb BHeLIHWe nomexu. B obliem cnyyae Heob6xoaMMoO WCMONb30BaTh
3KpaHWPOBaHHbI kabenb ¢ ANMHOW, He npeBbiwatowen 20 M, kak nokasaHo
Ha pucyHke 3.13.

n4

+10V
Al1
GND
PE

PucyHok 3.13 — Cxema nogknioyeHns NpoBoAOB K aHanoroBoMy BXOAY
(oBbwwmii cnyyan)

B cnyyasx, Korga aHanoroBbIn CUrHan noaBepraeTcs BO3AeVCTBUO CUIbHbBIX
nomex, HeobxoanMO yCTaHOBUTb (DUMBbTPYIOLLMIA KOHAEHCATOp, PacnonoXus
ero psgoM C WCTOMHMKOM aHarnoroBoro curHana, unu npogetb kabenb B
deppuTOBOE KOSbLIO, Kak NokasaHo Ha pucyHke 3.14. TpebyeTtcsa coenatb 2-3
BUTKa kabens Ha cdeppuToBOM KomMbLe. HamoTka AomkHa npov3BoanTbLCH B
O[HOM HanpasneHuu.

deppuTtosoe n4
KOMbLO
BHewwHuit |——— Al
WNCTOYHWK c 22 HO
aHanorosoro T 50B
-
curHana §_— GND

PucyHok 3.14 — Cxema NoAKIo4eHWs IPOBOAOB K aHANoroBoMy BXoay
(NpY BO3AEMCTBUM CUMbHBLIX MOMEX)



3.5.5 NoakntroyeHune Kk uuchpoBbLIM BXOAHLIM KIneMMam

MopknioyeHne UUGPOBBLIX BXOAHLIX KIMNEMM BO3MOXHO B YeTbipex
pasnuyHbIX BapuaHTax:

BapwuaHT nogkntodeHns 1 (Mo yMOMYaHuIo): BHELLHWUI UCTOYHWK NUTaHNS He
ncnonb3ayeTcs, undposble BxoAdbl B pexxnme NPN.

BapuaHT nogkniodeHns 2: MCMonb3yeTCs BHELHWN WCTOYHWK MUTaHus,
undposble Bxoabl B pexume NPN.

BapuvaHT nogkntoyveHns 3: BHELHUA UCTOYHMK MUTaHNUSA He UCMOoSb3yeTcs,
umdposble Bxoabl B pexxume PNP.

BapuaHT nopkntodeHns 4: MCrnonb3yeTcs BHELWHUA UCTOYHWK MUTaHuS,
umdposble Bxoabl B pexxume PNP.
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BapuaHT 3 BapwuaHT 4

PucyHok 3.15 — BapuaHTbl NOAKMI0YEHNS LMPOBBIX KIEMM



3.5.6 MoakntroyeHne Harpy3ku K penemHomy Bbixoay

PeneiiHble BbiIxoabl NPeAcTaBnstoT COOOM BbIXOAbI TUMA «CYXOW KOHTAKT»,
T.€. K HUM TpebyeTca NoABECTU NUTaHME cornacHo pucyHky 3.16 (Ha npumepe
RA-RB-RC nokasaHO nOAKMioYeHWe Harpy3ku, NUTaloLLEencs OT NepemMeHHoro
HanpskeHus) unu 3.17 (Ha npumepe RA-RB-RC nokasaHo nogknioveHne
Harpysku, NUTaloLLEeNnCst OT NOCTOSHHOTO HanpsbkeHust). [ogknioyeHve K pene
TA-TC ocyLecTBnseTCs aHanorm4Ho.

ny
rc | =250BAC
L
RB
RA
3N
Harpy3ska

(s 3A, 250B AC)

PuncyHok 3.16 — Cxema NoAkmnoveHNs Harpy3ku NnepeMeHHoro Toka K
perneviHoMy BbIXOAy
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PucyHok 3.17 — CxeMa NoAKMioYEHNs Harpy3ku NOCTOSIHHOTO TOKa K
penenHomy BbIXOAy

3.5.7 NopkntoyeHme K LMPPOBLIM BbIXOAHbLIM KNEMMaM

LindpoBoii BbIXOA4 C OTKPbITEIM  KOMIEKTOPOM  WCMOMNb3yeT BHELLHWNA
WCTOYHUK MUTAHMWS, NMOSTOMY MPU NMOAKMHOYEHUN BHELLHETO UCTOYHMKA NMUTaHMS
HeobXoaMMO y4uTbiBaTb €ro MonsipHoCTb. MakcumanbHoe HanpsbkeHne
BbIXOAHOTO MCTOYHMKA nuTaHua coctaBnsieT +30 B nocTtosiHHOro Toka, a
MaKCUMarbHbIA TOK Harpy3ku — 50 MA, Npu NPEBLILLEHNN 3TOTO OrpaHUYEHMs!
CyLLECTBYET ONacHOCTb NOBPEXAEHUS BbIXOLHOM Lienu.

Cnocobbl NOAKMIOYEHUS MHOrOMYHKLUMOHANbHOW BbIXOAHOW KNEMMbl C



OTKPbITBIM KOMMIEKTOPOM K PasnuyHbIM MCTOYHUKAM MUTaHUS MokasaHbl Ha
pucyHkax 3.18 n 3.19.
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PucyHok 3.18 — lMNogakntoveHre K umdgppoBOMy BbIXOAY C MCMONb30BaHNEM
BHYTPEHHEro MCTOYHUKA NUTaHNS
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PucyHok 3.19 — lMNogakntoderre K umdgppoBOMy BbIXOAY C MCMONb30BaHNEM
BHELLUHEro NCTOYHUKA NUTaHUS

3.5.8 MogknioveHne K aHanoroBbiM BbIXOAHbLIM KlleMMaM

Mpn marnol BenuuuHe HanpsXeHUs aHanoroBOro cCurHana Ha Hero MoryT
NoBMNUATb BHelHWe nomexu. B obuem cnyyae HeobxoauMmo Mcnonb3oBaTb
3KPaHVPOBaHHbIA kabenb C ANVHONW, He mnpesbiwatowen 20 M aHanorm4yHo
NOAKMIYEHUIO K aHarnorosomMy Bxoay (rnaea 3.5.4).

B cnyyasix, korga aHanoroBbIvi cuUrHan nofBepraeTcsi BO3AENCTBUIO CUMBHBIX
nomex, HeobxoaMMO yCTaHOBUTb (DUMbTPYIOLLMIA KOHAEHCATOp, PacnonoXvs
€ero psAoM C MCTOYHWKOM aHarnoroBOro CurHamna, Wnu npofeTb kabenb B
eppuTOBOE KOIbLO, Kak NokasaHo Ha pucyHke 3.20. TpebyeTtcs caenatb 2-3
BUTKa kabens Ha cpeppuToBOM KOnbLe. HamoTka AoOMmKHA MPOM3BOAUTLECS B
OHOM HarnpasneHuu.
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PucyHok 3.20 - Cxema noakno4eH1s NpoBOAOB K aHarnoroBoMy BbIxoay
(Npv BO3AENCTBMN CUMBHBIX MOMEX)

*Mpu paboTe aHanoroBoro BbixoAa C TOKOBbIM CUrHamom Heobxoaummo
nocTaBuTb Nepembldky Mexay knemmamu COM n GND.

naBa 4. NoaroTtoBka K pabote

4.1 Mepbl NpeaoCTOPOXKHOCTU U NMpPoOBepKa nepea NPOOHbLIM 3anMyCKOM

He npubnmxantecb Kk  npeobpa3oBaTentd  4acToThbl,
3MIeKTpPOABUraTeNnt0 UM UCMOMHUTENBHOMY MeXaHu3My B Cryvae
MCMNOSb30BaHMS aBTOMAaTMYecKoro nepesarycka, T.K. BHe3arHbli
nepesanyck MOXeT NpuBecTn K TpaBMam nepcoHana.

[Ins onepaTMBHOrO OTKMIOYEHUS] Npeobpa3oBaTenst 4acToThbl,
HeobXoaUMO  YCTaHOBUTb  OTAENbHYK  KHOMKY — aBapUMHOIro
oCcTaHOBa. B NpoTMBHOM Cry4Yae BO3MOXHO MOMyYeHne TpaBM.

He npukacanTtech Kk paguatopy unv TOpMO3HOMY Pe3ncTopy, T.K.
OHMW HarpeBatloTCsi 4O BbICOKUX TemnepaTtyp. B npoTuBHoM cnyyae
BO3MOXEH OXOT.

Mockonbky HWU3KYIDO CKOPOCTb BpalleHWst 3nekTpoasuratens
MOXHO MW3MEHWTb Ha BbICOKYIO, TO Meped Havanom paboTbl
obs3aTenbHo ybeauTech B TOM, YTO AMana3oH BO3MOXHbLIX 4acToT
3NeKTpoABUraTens U MexaHn4eckoro o6opyaoBaHUs COOTBETCTBYET
BbICTABNEHHOMY AuanasoHy B npeobpasoBaTtene 4acToTbl. B
NPOTUBHOM CIly4ae BO3MOXHO MoJflyYeHue TpaBM U NOBpPexXaeHue
obopyaoBaHus.

3anpellaeTca CHMMaTb WM MOAKMOYAaTh BbIHOCHYH MaHesb
ynpaereHus Mnpu BKMIOYEHHOM MUTAHUM Ha npeobpasoBaTene
yactoTbl. B nNpoTMBHOM cryyae BO3MOXHO  MOpaXKeHue
3NEKTPUYECKNM TOKOM.



4.2 Mpo6HbIN 3anyck

1. BbINOMHWTL Mepbl NPeaOCTOPOXHOCTM M MPOBEPKY nepen npobHbIM
3anyckom. [lepBoe BknoYeHne npeobpasoBaTens MPOU3BOAUTE  Mpu
OTKIMIOYEHHOM  3nekTpoaBuraTene (OTCOEAWMHEHHbIX BbIXOAHbBIX CUMOBbIX
kabensx).

2. Tlocne nogayv NUTaHWA 1 BKNOYEHUS NpeobpasoBaTenst HeobXxoANMo
ybeanTbcs B TOM, YTO Npeobpa3oBaTenb HAaXOAUTCSA B pexume “octaHoB” (Ha
avcnnee MmuraeT vHAMKauwsl, He roput ceetoauop «Pabota»). B cnydae,
ecnu Ha pucnnee oTobpaxaetcs coobueHne tuna «ErrXX», Heobxoammo
ob6paTuTbes k raee «CoobLueHns o cocTosiHim MY».

3. [lepea ocywecTBneHMeM HacTpoek npeobpas3oBatens  noA
KOHKpETHOe NMpUMeHeHne HeobXxoAMMO BbINOMHUTL COPOC BCEX HacTpoek Ha
3aBOACKME YCTaHOBKWM (3HayeHue dyHkumoHaneHoro kopja PO0-28 HyxHO
yCTaHOBUTbL B 3HayeHve 1). [Ins O3HaKOMNEHUss C yCTPOMCTBOM MNaHemnu
ynpaBneHns — obpaTtutbca Kk 2rase 5. OnucaHue yHKUMOHArbHbLIX KOAOB
npeacTaBreHo B 2rase 6.

4.  BbINONHUTBL HACTPOWKY NapameTpoB anekTpoasuratens 1.

-P4-01 — HoMyHanbHas MoLWHOCTL anekTpoasuratens (kBT);

-P4-02 — HommHanbHoe HanpshxeHue anekTpoasuratens (B);

-P4-03 — uncno nonocoB anekTpoasurartens;

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

-P4-05 — HomuHanbHas yactoTa anektpoaguratens (Mu);

-P4-06 — HoMMHanbHas cKkopoCTb anekTpoasuraTens (06/MuH).

5. Tlocne ycnewHoro nepBOro BKMOYEHUs npeobpasosatens npu
OTKIMIOYEHHOM 3reKTpoABUraTene M OCYLLECTBIIEHNS BCEX YKa3aHHbIX Bbille
HacTpoeKk HeobXOAMMO MOAKMIYUTL  BbIXOAHbIE CUMOBble kabenun K
3reKkTpoABUraTento n/unu AomnosHUTeNsHOMy 060pyA0BaHWIO, YCTaHOBNEHHOMY
Ha BbIxoae npeobpasosaTtens.

6. [lepBbIn 3anyck npeobpasoBaTens C MNOAKMIOYEHHBIM ABUratenem
Npou3BOAMTbL MPU MOMOLUM  HaXaTusi  KHOMKM

«TOJI4.». [ns aToro ycraHoBWTb 3HayeHwe napametpa P7-28=0. [pwu
yaepxuBaHum kHonku «TOJIY.» anekTpogsuratens OyaeT BpalwlaTbCs Ha
CKOpOCTM, 3KBUBaNeHTHon 4actoTe 6 [U. Heobxogumo ybegutbcs B
NpaBUIbHOM HanpaBreHWn BpaLLeHWs MOAKITHYEHHOro anekTpoasuratens. B
Crly4yae HeBEepHOro HarmpaBneHus BpalleHus HeobxoauMo  U3MEHUTb
HanpaBrneHve BpalleHusi C MOMOLLb hyHKUMoHanbHoro koga PO-13 wnu
NOMeHATb MecTamu ABe Ntobble a3kl BbIXOLHOTO CUOBOrO NPOBOAA.



Mpv npo6Hom 3anycke npeobpasoBaTens Heobxoavmo obpaiiate
oco6oe BHMMaHWe Ha criegyloLee:

. npuvBOA He AOSKEH MPOM3BOAUTb YPE3MEPHbLIX LUYMOB,
PbIBKOB W BUGpaLmi;

. BENMYMHA TOKa SNEKTpoABUraTens He JoSKHa NpeBbiaTh
HOMUWHAIbLHOIO 3HAYEHUS;

. NpaBUIIbHOCTL OTOBPaXKeHUst UHOMKALUM W 3HAYEHU Ha
aucnnee.

Mocne ycnewHoro ocywecTBrieHnsi NpobHoro 3anycka Ans MonyyYeHus
XernaemblX XapakTepuCTWK MpuWBOAA criegyeT OCYLLEeCTBUTb HACTPOWKYy BCEX
napameTpoB paboTbl NpeobpasoBartens.

Kak npu ckansipHOM, Tak U Npy BEKTOPHOM PEXUME YNpaBreHUst AOMKHbI
ObITb BBeOEeHbl OaHHble C MacrnopTHOM Tabnuyku anekTpogsuratens. [Ons
AanbHenwen HacTpoviki crefgyeT Mcnonb3oBaTtb Tabnuuy yHKUMOHaNbHbIX
napameTpoB (cm. enagy 6.3 [Tapamempbl MEHIO MpPoepamMmMUpPO8aHUs).

4.3 WgeHTndmkaumsa napameTpoB 3fieKTpoaBUraTens (aBToHacTpomKa)

Pexvm BEKTOPHOro ynpaBneHWss C pPa3OMKHYTbIM KOHTYPOM CTpOUT
mMaTemMaTuyeckylo Modernb NOAKMI0YaeMOro 3nekTpoaBuUraTensi Ha OCHOBaHUK
BBEAEHHbIX MapaMeTpoB. YToGbl MOMy4UTb BbLICOKYD MNPOU3BOAUTENBHOCTH
3MeKTpoABUraTens u onTMMarnbHble XapakTepucTVKM ynpasneHus, TpebyeTtcs
nonyyYnMTb TOYHble MapameTpbl YynpaBnsemoro JanekTpoasuratens. [Ans
obneryeHns paHHOM 3agadn  ucnonb3yetcs  YHKUMA  uaeHTUdMKauum
napameTpoB anekTpoaBuraTens.

OTanbl NpW  BBIMOMHEHWN uAeHTUdUKauMM (Ha npuMepe HacTpoek
anekTpoasuratens 1):

1. BblbpaTb UCTOYHMK KOMaHA nycka/octaHoBa (P0-04=0) — ynpaBneHune

C naHenu;
2. 3artem BBeCTU crieaytolLme napameTpbl B COOTBETCTBUM C NACMNOPTHOW
Tabnuykon anekTpoaBUraTens:
-P4-01 — HoMMHanbHas MOLLHOCTbL anekTpoasuratens 1 (kBT);
-P4-02 — HoMmMHanbHoe HanpsikeHue anektpoasuratens 1 (B);
-P4-03 — uncno nontocos anektpogsuratens 1;
-P4-04 — HoMWHanbHbIN TOk anekTpoasuratens 1 (A);
-P4-05 — HoMMHanbHas YactoTa anekTpoasuratens 1 (Mu);
-P4-06 — HoMMHanbHas ckopocTb anekTpoasuratens 1 (06/MuH).

MpeobpasoBatenn yvactotel cepun INPRIME MX wumetoT gBa Tuna
naoeHtTudukauum. Belbop TMna naeHTudukaumin 3aBUCUT OT TEXHOIOTMYECKNX
YCIOBUIA:

A) Ecnm  Harpyska MoxeT OblTb MOMHOCTbIO CHATa C  Bana
anekTpoasuraTens, crnegyeT BbibpaTb «2» B napameTtpe P4-00 (nomHas
AMHaMuyeckas wuaeHTudwvKaums), noaTBepauTb BblIOOp, a 3aTeM HaxaTtb
«MYCK» Ha naHenu ynpaBneHnus. [locne artoro T[4  3anyctut
anekTpoaBuUraTens Bnepes W Ha3ag, NPov3BeAeT YCKOpeHWe W 3amensieHue.



Mpouecc MoxeT ONWTbCA OKOMO ABYX MWHYT, nocrne 4yero MY npekpatut
paboty. B pesynbtate ugeHTUdvKaumm OyayT paccuuTaHbl criegylouime
napamMeTpsbil:

- P4-07 (Tok xomnocTtoro xopga anektpogsuratens 1);

- P4-08 (conpoTtuBneHue ctatopa anektpogsurartens 1);

- P4-09 (conpotuBneHue potopa anektpoasurartens 1);

- P4-10 (B3aviMHast HOYKTVBHOCTbL CTatopa 1 poTopa anekTpoasuratens 1);

- P4-11 (MHOyKTMBHOCTb paccesiHus cTatopa U poTopa anekTpoasuratens 1).

B) Ecnn Harpyska He MoXeT OblTb TMOMHOCTBIO CHATA C Bana

anekTpogsuratensl, Bbibpatb «1» B napametpe P4-00 (ctatuyeckas
naeHTuukaums), NoaTBEpAUTL Bbibop, a 3aTtem HaxaTb «[MYCK» Ha naHenu
ynpaBneHnus, nocrie atoro [MY aBTOMaTMyeckM BBIMOMHUT U3MEpPEHMne
crnegyoLiMx NapameTpoB, He 3anyckas aneKkTpoasuraTenb:

- P4-07 (Tok xonocToro xoaa anekrpoasurartens 1);

- P4-08 (conpoTtuBnenne ctatopa anektpoasuratens 1);

- P4-09 (conpoTuBnenne potopa anektpoasuratens 1).



Maea 5. BCTpOEHHaﬂ naHesnb ynpaBrieHUda U akceccyapbl
5.1 OnucaHme n d)yHKLlMOHaﬂbHOG HasHa4eHue naHenu ynpaeneHus

Marenb ynpaBneHns nMmeeTt Aucnnen, KHOMKu yrnpasneHns 1 noTeHUMomeTp.
Ovcnnen nokasbiBaeT MEHK HACTPOWKM MapameTpoB W pasnuyHble pabouyve
COCTOAHUA. KHOMKM M MOTEHUMOMETp — UHTepdenc CBA3N nonb3oBaTtens
1 npeobpasoBatens 4actotbl. [Ans cepun INPRIME MX npepycmoTtpeHa
ABYCTPOYHas NaHernb yrpasneHns:

8.8.8.8.8.

CBETOANOLb| s PABOTA BNP, PEBEPC
[ucnnen

8 L ] 8 L ] 8 L ] 8 L] 8 L ]

NOKANVIWCT owm
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KHOMKA MEHIO s ¢ TOMn4KOBbIN PEXUM

KHOMKa NycKa  se— <¢——  KHonka ocTaHoBa

T

KHonka nepeknioyeHus
mexay paspsaamu

PucyHok 5.1 — ©yHKUMM KHOMOK M CBETOAMOLOB NaHenu ynpaeneHus
INPRIME MX



Tabnuua 5.1 — OnncaHve KHOMOK NaHenu ynpaeneHus U CBeTOAMOL0B

HasBanue

Onucanune cyHKuuMN

MEHIO

Bxof B MeHI0 NapamMeTpoB, BO3BPAT B NPeAblAYLIUIA YPOBEHb MEHIO.

. (noTeHumomeTp)

Haxatwue: BBOA 1 noATBepXXAeHWe BBOAa NapameTpoB.
BpaLLtEHI/IeZ npu BXo4e B MEHK — HaBuUrauus rno MeHt, B pexmme
ynpaBneHusi — U3MEHeHWe ONOPHON YacTOTbl.

Pexum MOHWUTOPUHIa: NPOKpYyTKa OTOGpa)KeHVIﬂ AaHHbIX. Bo Bpema
HaCTpQIZKI/I napameTpoB: U3MEHeHUe Kypcopa.

PaGoTa

nyckK KHonka 3anycka M4.

CcTon/CBPOC OcTaHos M4, c6poc owmbok.
MHorodyHKumMoHanbHoi kHonke TOJY. MOXHO 3aaaTb OOHY U3
yeTblpex yHKLUWIA (3HAYEHKE MO yMonyaHuio — 3):
0: TonykoBoe BpallieHune Bnepea.

TONY 1: \ameHeHWe HanpaBneHus 3aaHuns 4acToTbl. [JeMCTBYET TOMNLKO Npu

BblGOpe NaHenu ynpasrieHns B Ka4eCTBe UCTOYHWKA KOMaHS.
2: O6paTHbI TONMYKOBbIV PEXUM.
3: MNepeknioyeHne UCTOYHMKA 3a4aHWs YacTOTbl Ha NaHenu.

Bkn: MY B cocTosiHum paboTbl;
Beikn: MY B cocTosHNM ocTaHoBa;
Muranue: M4 B pexvme cHa.

TNok./anct

Bkn: 3anycK 1 OCTaHOB NPOU3BOAUTCA C KreMm;
Bblkn: 3anycKk n 0CTaHOB NPOU3BOAUTCA C NaHenn ynpasneHus;
Mwranue: 3anyck n octaHoB npouasoanTcst Yepea Modbus RTU.

BNP

Bkn: BpalLeHve B 06paTHOM HanpasneHum (peeepc);

BbIkn: BpalleHne B NPsiIMOM HanpasreHuu (Bnepeq);

MwuraHue: npon3oLLso BKMOYEHNe peBepca Npu yCTaHOBIIEHHOM
3anpeTe 06paTHOro BpaLleHus.

Ow./m.

Bkn: ynpaBneHve no MOMeHTy;
Mwranue: npouecc MAeHTUUKALUM/COCTOSHNE OLIMBKU.
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5.2 Oucnnen

B coctosiHum pabotbl unm octaHosa MY ceeToanoabl NaHenu yrnpaeneHus
oToBpaxaloT pas3nuyHble COCTOsIHUA npeobpasosatens (cM. Tabnuuy 5.2). B
napametpax P7-29 (napameTpbl oTobpaxeHus B pexume pabotbl) n P7-30
(napameTpbl 0TOOpaxeHnst BO BpeMsi OCTaHOBa) MOXHO BblbpaTb Tpebyemble
nokasartenu Ans otobpaxeHuns Ha gucnnee. KHonka «BBO[» ucnonb3yetcs
ANs CMeHbl NokasaTtenew.

Tabnuua 5.2 — OTobpaxeHune nokasaTenen Ha gucnnee M4

Kop Ha gucnnee 3HayeHue
H OnopHas YacToTa
F Pabouas yactota
A BbixoaHOM TOK
u HanpsikeHue 3MT/BbIXOAHOE HaNpsikeHne
n CKopOCTb BpaLLeHUs dnekTpoaBuraTenst
o BpaluatoLmnii MOMEHT

B pexume MOHWUTOPWHra AN [ABYCTPOYHOrO MEHIO €CTb BO3MOXHOCTb
3aKpenuTb OAUH M3 NapaMeTpoB MOHUTOPMHIA Ha HWDKHEW CTpoKe Aucrnnes.
[na atoro npu nponuCTbiBaHWM NapaMeTpoB MOHUTOPUHra (kHoMmKa >>)
Ha OCHOBHOM AMCNNEe HYXHO 3axaTb noTeHuuomeTp. llocne BkMOYEHUS
3eneHoro ceeTogvofa Ha avcnnee napameTp 6yaeT yctaHosneH. OH Bypet
NOCTOSIHHO oTOBpaxaTbcst BO BpeMs paboTbl unu octaHoBa. B BepxHel cTpoke
no-npexHemy OyAeT BO3MOXHOCTb NEPEKIIOYEHNS MEXAyY napameTpamu.



5.3 ononHUTenbHbIE akceccyapbl

Onsa cepun INPRIME MX npegycmoTpeHa HOMEHKMaTypa akceccyapos,
ykasaHHas B Tabnuue 5.3.

Tabnuua 5.3 — Akceccyapbl cepun INPRIME MX

BHelwHwnii By, Ob6o3HaueHne OnucaHune
LED-naHenb ynpaeneHus (noaxoauT Ans BCero
INMX-KP-LED | mopenbHoro psina INPRIME MX co ctangapTtHomn
cTeneHblo 3awmTsl IP20)
PycckossblyHas LCD-naHenb ynpasneHns (CoBMecTMMa co
INMX-KP-LCD | Bcem MoaenbHbIM psigom INPRIME MX co ctangapTHoON
cTeneHbio 3awuTbl IP20)
INMX-KP-LCD BbiHocHas pycckosidbiuHas LCD-naHenb ynpasneHns co
P65 cTeneHblo 3almThl IP65 (coBMECTMMa Co BCEM
MopenbHbIM psgom INPRIME MX u INPRIME MX IP65)
= &)
INMX-KP-LED BbiHocHasi LED-naHerb ynpaBneHusi Co CTeneHbto 3alluThbl
P65 IP65 (coBMecTMa co BceM MoaernbHbIM psigom INPRIME

MX 1 INPRIME MX IP65)
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MoHTaxHas pamka Ans BbIHOCHOW NaHenun ynpasneHns

INMX-MF INMX-KP-LED

Mopaynb Ans ycTaHOBKW NnaT paclumpenus. BoamoxHa
ycTaHoOBKa A0 3 nNnaT pasHbIX TUMOB (MOAXOAUT ANA BCEro
mozenbHoro psiaa ¢ IP20 n mopenei ¢ IP65 4
Tunopasmepa u ganee)

INMX-Ecard

Mogaynb co cTeneHblo 3awmThl IP65 ansa ycraHoBku nnat
paclmpeHus. BoamoxHa ycTaHoBka 40 3 nnar pasHbix
TMNoB (noaxoauT ans mogenein c IP65 ao 3 Tunopasmepa
BKIMIOYUTENBHO)

YAnMHUTENbHbIN Kabenb A5 NaHenm ynpasneHus
IN-EC
(anuHa ot 1 go 10 meTpos ¢ warom 1 meTp)

MOHTaXHbI KOMNIEKT, BKMOYAOLLWIA B CEBS MOHTaXHYO

pamKy Ans BbIHOCHOW naHenu ynpaenenns INMX-KP-
INMX-MK LED n yanunutensHbin kabens IN-EC (o1 1 go 10 m).

B KOMMIIEKT MOCTABKW BXOAUT MOHT&XKHbIN KOMMIIEKT C

kabenem AnnHoi 2 m

INMX-Ecard 1P65

B KOMMNEeKT NoCTaBKM BXOAUT MOHTaXXHbIN KOMMEKT ¢ Kabenem AnuHOM 2 M,
BbIHOCHas naHens ynpasneHusa INMX-KP-LED, moaynb Ansa nnaT paclumpeHusa
INMX-Ecard.

BctpoeHHas naHenb INMX-KP-LED (pucyHok 5.2) siBnsieTcsi BbIHOCHOW.
OHa nosBonsieT OcyLecTBNATbL nporpamMmmupoBaHue [1Y, 3anyck, ocTaHos,
perynuposaHue 4acToTbl 1 MOHUTOPUHI NapameTpoB, UMEET CTeMNeHb 3aLluThbl
IP31.
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PucyHok 5.2 — MaHenb ynpaenexus INPMX-KP-LED

Tabnuua 5.2 — Paavepbl naHenn INMX-KP-LED

HanmeHoBaHue L, mm B, Mmm I, Mm M, mm

INMX-KP-LED 73 100 31 17.8

5.3.1 BbIHOCHbIe naHenu ynpasneHus (onuus)

Ona nporpammupoBanHusa MY AocTynHbl cnegytolimMe BbIHOCHbIE MaHenu
ynpasneHus:

= INMX-KP-LCD — XK-naHenb C pycCKOSi3bl4HbIM AMWCMEEM, CTeneHb
3awmTbl IP42.

= |INMX-KP-LED IP65 — LED-naHenb co cBeTOAMOAHbLIM OUCMFEEM W
MOBBbILLEHHON CTeNeHbIo 3awuThbl IP65.

= INMX-KP-LCD IP65 — XK-naHenb C pycCKOS3bl4HbIM AUCMIEEM WU
MNOBbILLIEHHOW CTeNeHbo 3aWwunTbl IP65.

[MaHenu ynpaBneHusi COBMECTUMbI CO BCeM MoaerbHbiM psagom INPRIME
MX n INPRIME MX IP65.

YcTaHoBOYHbIE U rabapuTHble pa3mepbl ykasaHbl Ha pucyHkax 5.3-5.5 u
Tabnuue 5.3.



PucyHok 5.3 — Maxenb ynpasneHust INPMX-KP-LCD

)

a

PucyHok 5.4 — Manens ynpasnenus INPMX-KP-LED 1P65
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PucyHok 5.5 — Maxenb ynpasneHust INPMX-KP-LCD IP65
Tabnuua 5.3 — NabapuTHble 1 YCTaHOBOYHbIE pa3mMepbl BbIHOCHbIX
naHenew ynpasneHus
Faﬁapwruhle pa3mMepbl, MM YcTaHOBOYHbIE pasmepbl, MM
) w, mm B, MM I, MM w1, mm B1, mm r1, mm d
INMX-KP-LCD 73 100 26,5 - - 17,8 -
INMX-KP-LED IP65 86 141 24 65 120 11,8 45
INMX-KP-LCD IP65 86 141 24 65 120 11,8 45
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5.3.2 MOHTaXHbIA KOMMEKT

MoHTaxHbIn komnnekT noaxoauT ans naHenen INMX-KP-LED n INMX-KP-
LCD, Bkntovaer B cebsi MoOHTaxHyto pamky INMX-MF ans naHenu u
YANUHWTENbHbIN kKabenb IN-EC (1-10 m).

PucyHok 5.6 — MoHTaxHbI komnnekT INMX-MK n yepTex moHTaxHow pamkm INMX-MF

Tabnuua 5.4 — Paamepbl MOHTaxHoN pamku INMX-MF

HaumeHoBaHue L, mm B, Mm I, Mmm 1, mm B1, Mm 1, mm

INMX-MF 70 116 18 64 110 16
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5.3.3 YonuHuTenbHbIN Kabenb

OTAenbHO MOXHO NpUMOBPecTU yANMUHUTENbHbIA kabenb anuHon o 10
MEeTPOB ANs NaHenu ynpasneHusl.

PucyHok 5.7 - YanunutenbHbin kabenb IN-EC
5.3.4 Moaynb ansa nnat pacwmpenus INMX-Ecard n INMX-Ecard IP65

INMX-Ecard cnyxut ans ycTaHoBK/ NNaT paclUMpeHns 1 MOAKIOYEHUS UX
K npeobpasoBaTtento yactotbl INPRIME MX. Onsi Tunopa3mepoB 1-4 3aTOT
MoAynb ycTaHaBnuBaeTcsi cHapyxu (puc. 5.5), ons wmogenen ot 5
TUnopasamepa — BHYTpM npeobpasoBaTtens 4acTtoTbl (puc. 5.6), 3TO
HeobX0ANMO y4nTbIBaTb NpK pacyeTe rabaputHbIx pasmepos 4.

Ona mopenen INPRIME MX IP65 (Tunopasmepbl 1-3) TpebyeTtcss moaynb
INMX-Ecard IP65, T. k. oH kpenutcsa cHapyxw 4. ina mogenen INPRIME MX
OT 4 TMNopa3mepa NoaxoauT ctaHAapTHeIN moayne INMX-Ecard.

PucyHok 5.8 — HapyxHasi yctaHoBka mogynsi INMX-Ecard
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PucyHok 5.9 — BHyTpeHHsAs ycTtaHoska mogyns INMX-Ecard

BHewwHui B1A 1 rabapuTHble paamepbl MOAyrieit nokasaHbl Ha pUCyHKe
5.10, Tabnuue 5.5.

INMX-Ecard INMX-Ecard IP65
PucyHok 5.10 — Mogynb INMX-Ecard n INMX-Ecard IP65

Tabnuua 5.5 — MabGapuTHble U ycTaHOBOYHbIE pa3mepbl mMogynst INMX-
Ecard n INMX-Ecard IP65

FaGapuTHble pa3Mepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HaumeHosaHune
w B r w | Bt | M
Mopynb INMX-Ecard 99 131 342 95 - 255
Mogaynb INMX-Ecard P65 136 220 70 - - 58

[na nonyvenns Gonee noppobHoW MHpopMaumm ob yctaHoBKke nnat
pacwupeHus B mogynb INMX-Ecard cm. enasy 9.
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naea 6. MeHI0 nporpaMmmmMpoBaHus

MeHto NporpaMMUpoBaHusi MOXET BbiTb U3MEHEHO Kak B PEXMME OCTaHOBa,
Tak U B pexxvme paboTbl.

6.1 HaBuraums n pegaktupoBaHue napaMmeTpoB B MEHIO

MeHio nporpamMMmMpoBaHMsa UCMONb3yeTcs AN MPOCMOTPa U U3MEHEHUS
napameTpoB, onpeaensiiowmx paboty npeobpasoBatens YactoTbl. Ans goctyna
K MEHIO MPOrpaMMUPOBAHUS Ha FMaBHOM 3KpaHe HaXxMmuTe KHOMKy «MeHio». B
npeobpa3oBatene yacTtotbl cepumn INPRIME MX ncnonb3syetcst TpexypoBHeBast
CTPYKTYpa MEHI0 Ans HAaCTPONKN NapaMeTpoB.

pynna dyHKUMOHaNbHBLIX NapamMeTpoB (MEHI MepBOro YpoBHs) —#
napameTp (MeHo BTOPOro ypoBHs) —# 3HayeHue napameTtpa (MeH TpeTbero
YypOBHS). HuxXe npyBeaeHbl cxema 1 HaBuraums Mo MEHH0 NPOrpamMMm1pPOBaHUS:

50.00 ITudpooit aucrueit
A

v

MeHr10 1epBOro YpOBHA Fm

A II3MeHeHHe TPYyNITBI TapaMeTpoB

MeHro BTOPOTO yPOBHS POOM .

I3MeHeHHe TapameTpa

MeHIo TpeThero ypoBHs 050.00

II3MeHeHne 3HAUEHHS IrapameTpa

PucyHok 6.1 — Cxema HacTpoWikn napameTpoB MEHIO

HaBuraums no MeHto NporpamMmmypoBaHns:

. Hasuraumm mexay rpynnamv napameTpoB MEHHO NporpaMMMpoOBaHns
OCYLLeCTBNSETCA NPV NOMOLLUM BpaLLEeHUs NOTEHLUMOMETPa BMPaBo U
BMEBO;

. BBoa ocyllecTBnseTca nyTeM HaxaTus Ha MNOTEHUMOMEeTp, Ans
BO3BpaTa B NpeablayLlee MeHo UCnonb3yeTcs KHomka «MeHio».

Monb3oBaTenbCcKoe MeHI MOXHO HacTpouTb B rpynne B1.

MpeobpasoBatens  4acToTbl  MpegocTaBnsieT  nonb3oBatento 31



HacTpamBaeMblii yHKLMOHaNBbHBIN KoA. TO NO3BONSET Co3aaTh NepcoHanbHoe
MeHI0 AN BbICTPOro AocTyna K Hanbonee 4YacTo UCMNONb3yeMbIM UMN BaXHbLIM
napameTpam Ans UX NPOCMOTPa U UBMEHEHWS.

Mocne HacTponkn kogos B rpynne B1, oHWM cTaHOBATCS [AOCTYMHbI B
cneunanbHOM MOSb30BaTENIbCKOM MeH0. YToOblI BOWTW B MOMb30BaTENbCKOE
mMeHio «—USER» Heobxogumo B napameTpe B0-03 ycTaHOBWUTb 3HaueHue
«1», nocne 4Yero BbITY B PEXUM MOHWUTOPMHra. MeHo OTKpbIBaeTCcs npu
NMOMOLUM HaXaTusi Ha NOTEHUMOMETP B TeuveHue Tpex cekyHd. Kak Tonbko
nosButca Hagnucb «—USER», MeHI0 MOXHO ucnonb3oBatb. [Ansa Bbixoga w3
Mofb30BaATENLCKOrO MEHIO, HYXHO eLle pa3 BbINTW B PEXMM MOHUTOPUHIA U
yAepXunBaTb NOTEHLMOMETP B TeyeHne Tpex cekyHd. CHavana M4 nepenget
B MeHio «-NOTF», HyxHO noBTopuTb Aencteue, MY nepevigpetr B 6asoBoe
MeHto napameTpoB («-BASEy). Ecnu ganee MeHo He GyaeTt ncnonb3oBaTbCs,
BepHYyTb 3HaveHne BO-03=0.

B nonb3oBaTenbCKkoOM MeEHIO Kaxkapii napameTp oT B1-01 go B1-31 asnsetca
«SIPIILIKOM», KOTOpPbIA CCbINaeTcst Ha Nobon Apyro yHKUMOHANbHbIA KOA
npeobpasosaTens.

CumBon «u» B Hadvane (Hanpumep, uP0-03) ykasbiBaeT, 4TO 3TO
nonb3oBartenbckasi ccbinka. OcTanbHasi yacTtb koga (Hanpumep, P0-03)
yKa3sblBaeT Ha LieneBoi napameTp, KOTOpbIi ByaeT oTkpbiBaTbCA MpY BbiGope
3TOro MyHKTa B NONb30BATENBCKOM MEHIO.

3HauyeHne uP0-00 o3HayaeT, YTO AaHHbIA «CMOT» MYCT U HE CChINaeTcs HY
Ha kakon napamertp.

MeHIO UM3MEHEHHbIX napameTpoB oTobpaxaeT BCE W3MEHEHHble
napameTpbl B MpoLiecce NporpamMMmpoBaHns ycTpocTea. OHO JOCTYMNHO nocre
yctaHoBkM BO0-03 = 1. [INA OTKPbITUS MEHI HYXHO BBINTU B PEXUM
MOHUTOPUWHIa U HaXaTb Ha MOTEHUMOMETP B TeyeHue Tpex cekyHn. CHavana
NnosIBUTCA HaAMWCb  «—USEer-», HYXHO CHOBa HaxaTb W yAepXxuBaTb
noTeHUMoOMeTp B TeveHue Tpex cekyHd. MY nepenget B meHio «-NOTF-», B
KOTOpoM OyayT oTobpaxaTbCA M3MeHEeHHble napameTpbl. [ns oTtobpakeHus
HY)XHO NOAOXAATb A0 ABYX MUHYT, MOKa cmctema o6HOBUT AaHHbIE.

[na Bo3BpaTa B [MaBHOE MEHIO BbIATM B PEXUM MOHUTOPUHIA U
yAEepXuBaTb NOTEHLUMOMETP B TeveHue Tpex cekyHa. MY neperigeT B 6a3oBoe
MeHIo napameTpoB («-BASEw»). Ecnun ganee meHio He GyaeT ncnonb3oBaTbCes,
BEpPHyTb 3Ha4eHue B0-03 = 0.

6.2 3awmTa gaHHbIX Naponem

MeHio nporpamMmupoBaHMs MoxeT ObiTb 3abrnokMpoBaHO And  TOro,
4YTOObI 3anMpeTUTb HexernaTenbHbIM MoNb30BaTensM U3MeHATb napameTpsbl.
BrnokupoBka Ha 3anucb napameTpoB ycTaHaBnuBaeTcs napameTrpom P7-
49, KOTOpLIN NO3BOMAET YCTAHOBUTL NapoSib HA MEHIO MPOrPaMMMPOBAHMUS.
Ona oaTtoro B napametpe P7-49 HeobxoguMO YCTaHOBUTL 3HAYeHue,
otnuyHoe ot 0 u HaxaTb Ha kHonky «BBO[» (HaxaTve Ha noTeHumnomeTp).
BBeneHHoe 3HaueHne ByaeT naponem nonb3oBatens. [pu BbIxoge M3 MeHI0
nporpaMMupoBaHusi naposbHas 3awmra byaeT aktusuposaHa. [py NoBTOpHOM
HaxaTum Ha kHonky « MEHKO» Ha aucnnee otobpasutcs «0. 0. 0. 0. 0.». Tenepb



npy nepexofe B MeHI NpOrpamMMUpoBaHWsl npeobpa3oBaTenb YacToThl
CHayana 3anpocuT BBOA, Naporisi, yCTaHOBIEHHOro paHee B napameTpe P7-49.

* lna TOro, 4TOObI OTMEHUTb ONOKMPOBKY NapameTpoB, B
= napameTtpe P7-49 HyxHO ycTaHOBUTb 3HaveHne «00000».

= | *Ecnn Bbl 3abbinu napornb, obpaTuTecb B  TEXHUYECKYHO
nopgaepxky INSTART.

6.3 MapameTpbl MEHIO NPOrpaMMUPOBaHNA U UX ONUcaHne

B M4 cepumn INPRIME MX napameTpbl CrpynnupoBaHbl MO OYHKLIMOHANbHOMY
Ha3HAYeHNI0; BaXKHO MOMHUTb:!
1. Homep rpynnbl COOTBETCTBYET MEHIO MEPBOTrO YPOBHS;
2. Homep napameTpa COOTBETCTBYET MEHIO BTOPOrO YPOBHS;
3. HazHaueHue cTonbuoB Tabnumubl yHKUMOHANbHbIX NapaMeTpoB:
1-1 cTonbeu, «PyHKUMOHANBHbIV KOA», COOEPXKUT HOMEp NapameTpa;
2-1 cTonbeul, «Ha3BaHue yHKUMMY» COOEPXKUT KpaTKoe onucaHue yHKLMK;
3-1 cTonbel, «[nana3oH HacTpokun», obo3Ha4YaeT AONYCTUMbIA AUanasoH
3Ha4YeHun napameTpa;
4-1 cronbeu, «3aBoackoe 3HaAYeHME» — UCXOOHOE YCTaHOBIIEHHOE
3Ha4eHue;
5-n cTonbeu, «W3meHeHue», 06O3HaYaeT YCNOBUS W3MEHEHUS WMK
OTCYTCTBUE BO3MOXHOCTM M3MEHEHUs1 aHHOro napameTpa. Hwke nogpo6Ho
OnncaHbl YCroBHble 0603HaYeHUs:
«o»: [laHHbI NapameTp MOXeT GbITb N3MeHeH, korga MY HaxoguTcs kak B
pexrMe OCTaHOBa, TaK U B pexume paboTsl;
«m»: [JaHHbI NapameTp MOXeT ObITb M3MEHeH Tonbko Torga, korga MYy
HaXO4MTCH B PEXUME OCTaHOB3;
«eox»: [laHHbI NapameTp SBMNSETCS NapaMeTpPOM MOHUTOPUHIA (MCMNofb3yeTcst
[Onsi TPOCMOTpa U HEe MOXET ObITb UBMEHEH);
«#»: [OaHHbIi NnapamMeTp MoXeT ObiTb M3MEHEH TOMbKO chneuuanuctammu
CEPBUCHOW Cry>0Obl.



Fpynna P0: OcHOBHbIe NapamMeTpbl

DyHKUMO- 3aBog.

HanbHbLIN KOA HassaHue dyHkumMn [nanasoH HacTPOMKK Sy Vam.
P0-00 Bepcyisi nporpammHoro - XXX XX .
obecneyeHus

Bepcusi nporpamMmmHoro obecneyveHust MOXeT ObITb TONbKO MPOCMOTPEHA, HO
He MOXeT ObITb U3MEHeHa.

PyHKUMO- HassaHve J[imana3oH HacTPOWKKN 3ason. Uzm
HanbHbIA KOA pyHKLMKN 3Hau. )
P0-01 Twvn Harpysku 0: Tun G (Harpy3ku ¢ NOCTOSIHHLIM 0 [ ]

KPYTSILLYM MOMEHTOM)
1: Tvn P (Harpy3ku ¢ nepeMeHHbIM
KPYTALMM MOMEHTOM)

[HaHHbIN napameTp BbIOMpaeTcst Nof HEOOXOAMMBIN TUM HArpy3Ku.

0: AnsA Harpy3oK C NOCTOSIHHLIM KPYTALUMM MOMEHTOM.

Mcnonb3yeTca ¢ Harpy3kom € MOCTOSIHHBIM KPYTALMM MOMEHTOM. B aTtom
crnyyae BenMYMHa MOMEHTa, HeobxoAuMMOoro Ans MpuBEAeHUs B AeicTBue
Kakoro-nmbo mexaHu3ma, MOCTOSHHa He3aBMCUMO OT CKOPOCTW BpaLLEHUS.
Hanpumep, koHBenepbl, IKCTpyAepbl, KOMNPECCOPbI, CKBAXWMHHBIE HACOCHI.

1: ins Harpy3oK ¢ NnepeMeHHbIM KPYTALLMUM MOMEHTOM.

Mcnonb3yeTcs ¢ Harpysko C NepemMeHHbIM KPYTALWMUM MOMEHTOM. 3ToT
MOMEHT MMEeeT OTHOLLEHWEe K Harpyskam, Ans KOTOpbIX TpebyeTcs HWU3Kui
BpaLLaloLWMiA MOMEHT MpW HW3KOW 4acToTe BpaLleHWs, a Mpu yBENM4eHun
CKOpOCTM BpalleHuss TpebyeTcs 6Gonee BbICOKUIA BpallalWMA  MOMEHT.
TWUNUYHBIM NPUMEPOM Takoro pexvmMa ABASTCA HACOCHI.

Hacocbl C BbICOKMM MYyCKOBbIM MOMEHTOM HeobxoaumMo noabdvpaTb Mo
obLenpombiluneHHoMy pexumMy (G); K TakMM HacocaM MOXHO OTHECTU
CKBaXVHHbIE HaCOChl, HACOChI AS Nepekaykn BA3KUX XUAKOCTEN, BaKyyMHble
Hacocbl.

DyHKUMO- Hassanue . 3aBop.
> [nana3oH HacTpoWkn Uam.
HanbHbIA Kop OyHKUMK 3Hau.
P0-02 HomunHanbHbIi 0.1 A~3000.0A Bavicnt .
Tok MY or
mMopenu

P0-02 oTo6paxaeT HOMWHamNbLHBIN TOK nNpeobpa3oBaTens 4YacToThl.
MapameTp MOXeT ObITb NPOCMOTPEH, HO HE MOXET ObITb U3MEHEH.



®DyHKUMO- Hassanue 3aBop.

L J[lmana3oH HacTPOWKKN Usm.
HarnbHbIV koA, OyHKLMK 3Hau.

P0-03 Pexum EavHnup:: 2 ]
ynpaBneHust u un | 1: BeKTOpHbI C pasoMKHYTbIM
anekTpoaBuratens | koHTypom (SVC, 6e3 gatuuka

obpaTHol cBsian)

2: CkansipHbIn (U/f)

3: BEKTOPHbI C 3aMKHYTbIM
koHTypoMm (VC, ¢ aaTtumkom
obpaTHoI cBS3N)

Oecatku:

0: ACUHXPOHHBIN O
1:CuHxpoHHbIN O ¢ MM

Pa3pspa eavHunu: BeIGOp pexunmMa ynpaBneHus.

1: BekTOpHOE ynpaBreHue ¢ pa3oMKHYTbIM KOHTypom (SVC).

YnpaBneHvie anekTpogsuratenem ocyliectansertcs 6e3 gatunka obpaTHom
cBA3N (3HKoAepa). [laHHbIi MeToA MPYMEHMM K TakMM Harpy3kam Kak CTaHKu,
LeHTpUyrn, BONOYUNbHbIE CTAHKN U NMUTbEBbLIE MALLMHBI.

MpyumevaHue: npu BeIGOpe AaHHOTO MeToAa K Nnpeobpa3oBaTernto 4acToThl
MOXeT ObITb NOAKINIOYEH TOMBKO OAWH 3nekTpoasuraTens.

2: CkansipHoe ynpasneHue (U/f).

[aHHbI MeToA ncnonb3yeTcst B GONbLUNHCTBE CNy4YaeB B BEHTUNATOPHbIX
N HaCOCHbIX MPUBOAAX, a TaKke B TeX Cnyyasx, rae oavH npeobpasosaTenb
YacCTOThbl YNPaBNAET HECKONBbKMMW SMEKTPOABUraTENSAMMU.

3: BekTopHOe ynpaBrieHue C 3aMKHYTbIM KoHTypoMm (VC).

YnpaBneHne anekTpoABuraTenem OCYLLECTBSETCA C NMOMOLUbI0 AaTyvka
obpatHoi cBA3KM (3HKOoAepa). [nA peanusauuy AaHHOrO MeToAa 3SHKOAep
pomxkeH OblTb yCTaHOBMEH Ha Bany 3MNeKTpoABUraTens W MOAKMIYEH K
nnate pacwwuperns PG, cooTBeTcTBytolen Tuny aHkogepa. [aHHbIi MeToq
ncrnonb3yeTcss B Cryyasx, rae TpebyeTcs BbICOKOTOYHOE perynvpoBaHue
CKOPOCTMW UMK KPYTSALLEro MOMEHTa, Hanpumep, BbICOKOCKOPOCTHbIE NMPUBOAbI,
noabemMHble KpaHbl. [Mpy BblbOpe AaHHOro metoda k npeobpasoBaTento
4acToTbl MOXeT 6bITb NMOAKIIOYEH TOMBKO OAWH 3neKTpoaBUraTenb.

I'IpM MCNoNnb30BaHMM KaK BEKTOPHOro, TaK W CKandapHoro
— ynpasrneHua Heobxoanmo BbINONHUTb I/I,D,eHTI/Id)I/IKaLlMIO
— napamMeTpoB 3neKkTpoaBuratend, bornee TO4HOE ynpasneHue
MOXET OCYLLECTBINATLCA TOJIbKO NOocCsie nonyvyeHna d’.)aKTVNeCKI/IX
napamMeTpoB UCNOJSIb3yeMOoro anekrpoasuraTens.

Paspﬂ,u, OECATKOB!: Bbl60p ThNa aneKkTpoasuraTena:
0: ACVIHXpOHHbIVI anekTpoasuraTesnb C KOPOTKO3aMKHYTbIM POTOPOM;
1: CVIHXpOHHbIVI anekTpogsuraTesnb C NOCTOAHHLIMU MarHUTamMu.



®DyHKUMO- Hassanue 3aBop.

- ManasoH HaCTPOWKU Uam.
HarnbHbIV koA, OyHKLMK A P 3Hau.
P0-04 McTouHMK KOoMaHa 0: MaHenb ynpasnexus 0 L]
nycka/octaHoBa 1: TepmuHan (knemmbl
ynpaBneHust)

2: MNpoTokon cBsisan Modbus RTU

MapameTp 3agaeT MCTOYHUK KOMaHA nycka/octaHoBa npeobpasoBatens
4acToThI.

0: NaHenb ynpaBnexus

3anyck, OCTaHOB M peBepC OCYLIECTBNSAIOTCA C MOMOLLbIO  KHOMOK
naHenu ynpasneHus.

1: TepMmuHan (kneMmmbl ynpasneHust)

3anyck, ocTaHoB, peBepc M Ap. MPYHKUMM OCYLLECTBASIOTCA C MOMOLLBIO
LUMdPOBbIX KNEMM YrpaBreHns.

2: NpoTokon cBsA3n Modbus RTU

3anyck, ocTaHOB, peBepCc W Ap. YHKUMM OCYLLECTBMSIOTCA C MOMOLLbIO
ceTeBoro npoTokona.

WHdopmaumio o yHKUMOHaNbHBIX nNapameTpax, CBA3AHHbIX C CeTeBbIM
NPOKOSIOM Modbus RTU, CM. 8 “Ibynna P8: [Napamempsbi
KOMMYHUKauuoHHo20 rpomokona Modbus RTU”. Tpotokonsel Profibus,
Profinet, Canopen, Modbus TCP/IP, Ethercat AocTymHbl npyu MOMOLLM
COOTBETCTBYIOLLMX MaT pacwmpenns (cm. erasy 9).

DyHKLMO- HasBaHue o 3aBop.
. [nana3oH HacTPoWkn Usm
HanbHbIA KO yHKUMKN 3Hau.
P0-05 Basosast wactoTta 0: PaBouas yactota 1 [}
npv 3agaHumn 1: OnopHas 4yactota

4acTOTbI C KHOMOK
naHesnu Bo Bpemsi
paboTbl

OTa yHKUMS OelcTBUTENbHA TOMbKO TOrAa, Korga WCTOMHWK 3apaHuvst
OMOPHOTO CUTHaNa — KHOMKW NaHenu ynpaeneHus (NOTEHLMOMETP) UNK KNeEMMbI
€ (PYHKUMSIMW yBENUYEHUS/YMEHbLIEHUS YacToThl.

B 3aBMCMMOCTY OT YCTAaHOBMEHHOIO 3HAYeHUs KOAa, ykadaHHbIMW KHOMKaMu
(MN  NOTEHUMOMETPOM) MOXHO KOPPEKTUpPOBaTb  (MOBbILLATL/MOHMKATD)
pabouylo UM OMopHyl YacToTy. Pasnuuuma mexay [ABYMsSI HacTponkamu
CTaHOBATCH 3aMETHbIMW, Korga npeobpasoBaTenb 4acToTbl HaxoAuTcsl B
rpoLecce pasroHa Unu 3aMeasieHus, koraa paboyas yactoTa oTiMyaeTcs oT
OMOPHOW YacToThl.



DyHKLMO- HasBaHnue [ManazoH HacTpoiikn 3aBop.

HanbHbIN Kog hyHKUMKN 3Hau.
P0-06 WcTouHuk 3apanus 0: KHonku naHenw ynpasneHus 1 ]
4acToTbl A (6e3 coxpaHeHus1 3HaYeHUs
OMOPHOIA YacTOTbI NpU
OTKITIOYEHUN NUTaHUSA)
1: KHonku naHenu ynpaeneHus (¢
P0-07 WcTouHuk 3apanus COXpaHeHMeM 3HayeHus onopHon | 0 u
yacToTsl B YacTOTbl NPU OTKIOYEHUN

nuTaHus)

2: Ananorosbiii Bxoa All

3: Ananorosbii Bxog Al2

4: MHOrocTyneH4aTbIi pexum

5: MpocTow MNK

6: MA-ynpaeneHne

7: MpoTokon casi3u Modbus RTU
8: BbICOKOYaCTOTHbIN
MnynbCHbIv Bxoa HDI

9: KHOMKM naHenw ynpasneHus (¢
COXpaHEeHNEM 3Ha4Y€eHUsI OMOPHOIA
YacTOTbl NPU OCTAHOBE).

«McTouHnk  vactotbl  A»  ABnSeTCs  OCHOBHbIM, a  «McTouHuk
YacToTbl B» — BCnomoraTenbHbIM MCTOYHUKOM YacToTbl. KaXgomMy MCTOUHMKY
4acTOTbl AOMKHO ObITb NPUCBOEHO YHUKANbHOE 3HAYeHWe, T € UCTOYHUKU He
MOTyT UCNONb30BaTb OAMH U TOT e KaHan 3afaHns 4acToThbl.

Ecnm pna kaHana «B» B KkayecTBe WCTOYHMKA 3afaHWsi OMOPHOrO
cuUrHana ycTaHoBneH aHanorosbii BxoA (Al), TO AmanasoH perynvMpoBku
ycTaHaBnuBaeTcs B napameTtpax P0-08 n P0-09.

0: KHonku naHenu ynpaBneHus (6e3 coxpaHeHWsi 3Ha4eHUsA ONOpPHOMN
YacTOTbl MPU OTKIKOYEHUN NUTaHWUSA).

HavanbHoe 3HaueHMe onopHon 4YacTtoTbl — 3HaveHue PO0-11 (onopHas
HavanbHasa 4acToTa NpW 3agaHWM C KHOMOK MaHenu ynpasneHus). OnopHoe
3HaYyeHVe YacTOTbl MOXHO U3MEHSATb NMPU MOMOLLM BPaLLEHWS NoTeHUMOMeTpa
naHenu ynpasrieHns 1 KneMMm yrnpaeneHus (pyHKUMs yBenmyeHne/yMeHblueHve
YyacToTbl). [Mocne OTKMNYEHUs W nocneaylroLero BO30OHOBNEHWS MNUTaHUs
OMOpHOE 3HaYeHne YacToTbl BO3BpaLLaeTcs k 3HaveHuo PO-11.

1: KHonku naHenu ynpaBneHus (C coxpaHeHMeM 3Ha4yeHUs1 ONOpHOW
YacTOTbl MPU OTKIKOYEHUN NUTaAHWUS).

HavanbHoe 3HayeHwe OMnopHoW 4acToTbl — 3HaveHue P0-11 (omopHas
HavanbHas 4acToTa MpW 3agaHWM C KHOMOK MmaHenu ynpasneHus). OnopHoe
3HaYyeHVie YacTOTbl MOXXHO U3MEHSATb NMPU MOMOLLM BPaLLiEHWs NoTeHUMoMeTpa
naHenu yrnpasrieHns 1 KneMMm yrnpaeneHus (pyHKUMs yBenmyeHe/yMeHblULeHve
YacToThbl). [ocne oTknoYeHnst 1 nocneaytoLlero Bo3obHoBneHnsa nutaxusa MY
OyOeT ycTaHOBMNeHa onopHas YactoTta, koTopasi 6bifia Ha MOMEHT OTKITOYEHUS!
nUTaHWS.

2: AHanoroBbi Bxog Al1. 3: AHanoroBbin Bxog Al2.

Mpn BbIGOPE OAHOrO M3 AaHHBIX 3HA4YeHU onopHasi Yactota Oyper
yCTaHaBnuBaTbCs B 3aBMCMMOCTM OT 3HAYeHUsi Ha COOTBETCTBYIOLLEM
aHanoroBom Bxoge. AuanasoH Al1/Al2 no HanpsbkeHuto 0 ~ 10 B Ha Bxoge,



no toky 0 ~ 20 MA. Bcero nmeertcst 4 xapakTepucTuku 3aBucumocTy. [ige 13
HUX SBMSIOTCA NPAMBIMW, UMEIOLLUMMW 2 TOYKU ANS U3MEHEHUS 3aBUCUMOCTH,
ocTaBlIMecs 2 — KpuBble, KOTOpble MMEKT 4 Touku. [Monb3oBaTenb MOXeT
N3MEeHATb 3aBUCMMOCTb OMOPHOMN YaCTOThbl OT BXOAHOIO CUrHarna Ha aHaniorosom
BXOZe npwv nomoluu napameTpos P5-15 ~ P5-24 u rpynnel PE. MapameTp P5-45
ncnonb3yeTcst Ans Bblbopa 0fgHOro 13 YeTbipex HabopoB NapameTpoB KPUBbIX.

Korga Al1/AI2 ncnonb3yeTcs B Ka4ecTBe UCTOYHMKA 3afaHUs YacToTbl, ero
3HayeHue cootBeTcTBYyeT 100 % OT MakcumanbHom yacTtoTel P0-14.

4: MHorocTyneH4YaTbIi peXum.

3agaHve COOTHOLLEHUS MeXAY 3adaHHbIM OMOPHBLIM CUTHANOM U 3afaHHOMN
YacToTow Heobxoammo HacTpouTb B rpynnax P5 n PC. Bcero moxHo 3apath 16
CKOpOCTeW, Kaxaas U3 KOTOPbIX COOTBETCTBYET OnpeaeneHHon KombuHaumm,
COCTaBIIEHHOW U3 pa3HbIX COCTOSIHWI 4 KNEMM MHOTOCTYrNeH4YaTon KoMaHabl.

5: MpocTton MIK.

OnopHbI curHan 3agaHns YacToTbl Y nepekntovaetcsa no cryneHsm 1 ~ 16 ¢
3aAaHHbIM BpemeHeM paboTbl kaxxaow cTynenn 1 ~ 16; cooTBeTCTBYIOLLES BPEMS
pasroHa u 3ameanieHns BbionpaeTcs ns 4 NnpeanoXeHHbIX BapuaHTOB.

Bonee nogpobHo — cm. epynny PC.

6: NUO-ynpaBneHune.

Mpy BbIGOpPe paHHOro 3HaveHus BbinonHsetcs [MU[-perynupoBaHve
npouecca pabotbl 4. bonee nogpobHo — cm. epynny PA.

7: NpoTtokon cBsA3nM Modbus RTU.

3agaHne OMOpHOro curHana BbINOMHSIETCS MO NPOTOKOMNY CBSA3M 4epes
perucTpbl ynpaBneHus.

WHdopmaumio o yHKUMOHAMNbHBLIX NapameTpax, CBA3aHHbIX C CETEBbIM
npokoriom  Modbus RTU, cm. e “Tpynna P8: [lapamempsbl
KOMMYHUKauUoHHo20 rnpomokona Modbus RTU”. Tpotokonbl Profibus,
Profinet, Canopen, Modbus TCP/IP, Ethercat pocTynHbl npu nomoLm
COOTBETCTBYIOLUMX NIaT pacumpenus (e1asa 9).

8: BbICOKOYaCTOTHbIN MMNynbcHbIW Bxoa HDI

OnopHasi yactoTa bygeT ycTaHaBnvMBaTbCS B 3aBUCUMOCTW OT 3HAYEHUs
Ha UMNyNbCHOM BXoAe. XapaKkTepucTuka WMMMYNbCHOrO CUrHana: AuanasoH
HanpsbkeHns — 0 ~ 24 B, gmanasoH 4actor — 0 ~ 50 kl'y. MNonb3oBaTtenb
MOXEeT WU3MEHSTb 3aBMCUMOCTb OMOPHOW YacTOTbl OT BXOAHOrO CUrHana Ha
MMMyNbCHOM BXoAe npu nomMoLuu napametpos P5-30 ~ P5-34.

9: KHonku naHenu ynpaBrneHusi (C cOXpaHEeHWEM 3Ha4YeHUsI ONMOPHOWM
YacToThbl NPU OCTaHOBeE).

HauyanbHoe 3HayeHue OnMopHoW 4acTtoTbl — 3HaveHue PO-11 (onopHas
HayanbHas YacToTa Mpu 3agaHuM C KHOMOK MaHenu ynpaeneHus). OnopHoe
3Ha4YeHVe YacToTbl MOXHO U3MEHSTL MPU NOMOLLUM BpaLLEeHUs NoTeHLMoMeTpa
naHenu yrnpaerieHys 1 KneMMm ynpaeneHns (pyHKUMS yBenmnyeHne/yMmeHbLIeHne
yacToTbl). MNocne oTkMNYeHns 1 nocreaytoLero Bo3ooHoBNeHns nutanus MY
OMOpHOE 3Ha4YeHWe YacToThbl BO3BpAaLLaeTCs K 3HadeHuto PO-11, a npu octaHoBe
3HayeHVe OMNOPHOW YacTOTbl COXPaHSETCS.




DyHKUMO- HasBaHnue o
o ﬂuana:;ou HacCTPOUKK
HanbHbIA KO hyHKUMKN
P0-08 BepxHuin npeaen 0: MakcumanbHas BbIxoaHast
MCTOYHMKA 3afaHus | dactota (P0-14)
yacToTbl B npu 1: Tekywias 4actota UCTOYHUKA A
KOMBUHaLMn 2:Peseps

WCTOYHUKOB

3asoga.

3Hau.

OTOT napameTp ucnonb3yeTca Ans onpefdeneHus Auanas3oHa kaHana B.
Ecnu gnanasoH BbiGpaH OTHOCMTENbHO MaKCMMarnbHOW YacToThl, TO AUana3oH
kaHana B ©ygeT MeHsiTbCs B 3aBuMcMMOCTM OT napametpa PO0-14. Ecnu
Avana3oH BblGpaH OTHOCWUTENbHO KaHana A, To AvanasoH kaHana B 6yger
N3MEHATLCS OTHOCUTENIbHO OMOPHOTO CUrHana kaHana A.

DyHKLMO- HasBaHnue
HanbHbIV koA pyHKUMKN

[unana3oH HacTPoOWku

3aBog.
3Hau.

WUam.

P0-09 [nana3oH 0% ~ 100 % 100% u]
VCTOYHMKA 3afjaHuns
yacToTbl B npu
KOMBUMHaLMn
VCTOYHMKOB

OTOT NapameTp ucrnonb3yeTcst Ans onpeaeneHns avanasoHa kaHana B npu
KOMBUHALMN UCTOYHUKOB.

DYHKUMO-
HanbHbIV
Kop

Hassanne
OyHKUMU

P0-10 BbiGop
KoMBrHaLmm
MCTO4HMKOB
YacTtoTblAn B

EovHuubi:

[Anana3oH HacTponkn

Pa3psg eavnunu:

0: PaboTaeT TONbKO UCTOYHUK A (UCTOYHMK B
3a6r0KMpOBaH).

1: KombuHauus ncrodHukoB A u B (onpegensietcs
paspsioM ECATKOB)

2: MNepeknioyeHne Mexay UcTouHukamun A u B

3: PaspelueHo nepeksioyeHe Mexay MCTOUHUKOM
A v komBuHaumen nctodHukos A n B

4: Pa3pelleHO NepekrioYeHne Mexay UCTOYHUKOM
B v komBuHaumeln nctouHmkos A n B

Pa3psia AecaTkos:

0: A+B

1:A-B

2: Makcumym us A vnu B

3: MuHumym 13 A unn B

0: paboTaeT TONbKO UCTOYHUK A.

Kanan A sBnsieTcsa UICTOYHUKOM 3adaHus OMNOPHOro curHana.
1: PeayanaT KOMGVIHaLWIVI OCHOBHOro U BcnomMmoraTtesnibHOro KaHana

(cm. pecaTkn).

McTOuYHMKOM  OMOpHOM  YacToTbl  SABRsSieTCA  pesynbTar
OCHOBHOrO M BCMOMOraTeflbHOro kaHamna, KoTopble 3afalTcs npy MOMOLLM
BblbOpa UMdpbl B pa3psiae AecATKOB.

3asop.
3Hau.

KOMOUHaL MK



Hanpumep, npu Bbibope 3HayeHns 31 («3» B gecATkax n «1» B egmHuLax),
MTOrOBbIVi OMOPHBIN curHan OyaeT 3agaH MakcuManbHbIM - 3HAYEeHUeM U3
kaHanos A u B.

2: MepekntoyeHne mexay McTouHnkamm A u B.

MepeknioyeHne ocyLuecTBnseTcs npu nomowum dyHkumMmn 18 napameTpos
P5-00 ~ P5-06 (cpyHkummn knemm DI — nepeknioyeHne UCTOYHUKA 4acToTbl).
Ecnu BblbpaHO 3HaveHne 18, B KavecTBe OMOPHOW 4acTOThl 3a4eViCTBOBaH
kaHan B, ecnu HeT — gencteyeT kaHan A.

3: MNepekntoyeHne Mexay MCTOYHMKOM A 1 pe3ynbTaToM KOMOUHaUun
(c™m. pecaTkm).

MepeknioyeHne ocyLuecTBnseTcs npu nomowm dyHkumm 18 napametpos
P5-00 ~ P5-06 (cpyHKumn knemm DI — nepekntoveHne NCTOYHMKa YacToThl). Ecrin
BbIOpaHO 3HayeHve 18, B kayecTBe UTOrOBON OMOPHOW 4YacTOThl 3a4eCTBOBaH
pe3ynbTaT KOMOUHaLUUKM (CM. BECATKN), eCNn HeT — AeVCTBYyeT KaHan A.

4: MNepekntoyeHne Mexay UCTOYHMKOM B n pesynbtaTom komMGuHaLmm
(c™m. pecaTkm).

MepeknioyeHne ocyLlecTBnNAeTcs npu nomowum dyHkumMmn 18 napameTpos
P5-00 ~ P5-06 (cbyHkumm knemm DI — nepeknoveHne MCTOYHMKa YacToThl). Ecnn
BbIOpaHO 3HayeHve 18, B kayecTBe UTOrOBON OMOPHOW 4YacTOThl 3a4eCTBOBaH
pe3ynbTaT KOMBUHaLUUKM (CM. BECATKN), eCNn HeT — AeVcTBYeT KaHan B.

Decatku:

0:A+B

NTOroBbI ONOPHBLIN CUrHan SBASETCA CYyMMOW NPU HanoXeHWN OMOpHbIX
curHanos kaHanos A n B.

1:A-B

MTOroBbI ONOpHbIV CUrHan ABNSeTCA pa3HOCTBIO MPU HANOXKEHNW OMOPHbIX
curHanos kaHanos A n B.

2: Makcumym u3 A unu B

OnopHbIN curHan onpeaensieTca MakcuMasbHbIM 3HaYeHNeM U3 kaHanos A
nB.

3: MuHumym n3 A unu B

OnopHbIV curHan onpefenseTcs MUHUMarnbHbIM 3Ha4eHWEM U3 KaHanos A
nB.

DyHKUMO-
HanbHbIV Kog

3aBoa.
3Hau.

HaszBaHnue cyHkumm J[lmana3oH HacTPOWKKn Uam.

PO-11 OnopHas Yactota 0.00 'y ~ PO-14 50.00 'y u]
(Npu NcTOYHUKE
YaCTOTbl — KHOTMKM
naHenu ynpasneHus)

Mpu BbIGOPE WCTOYHWKA 3adaHUs OMOPHOrO CWUrHama C KHOMOK MaHesnu
yrnpaBrieHus B 3TOM napameTpe BbiGMpaeTcsi onopHas HavarnbHasi YacToTa.



DYHKUMO- 3aBop.

HanbHBIA KOA, HasBaHue cyHKumn J[lmana3oH HacTPOWKKN aHau. U3m.
P0-13 Bei6op HanpaBneHus 0: Mpsamoe 2 o
BpaLLeHust 1: O6paTHoe
anekTpoaBuraTens 2: anpert peBepca

MN3meHss sHaueHre napameTpa, MOXHO M3MEHWUTb HanpaBreHne BpalLeHNst
anekTpogsuratens 6e3 nepenoaknioyeHns kabenen n N3MeHeHUs HeCKOIbKMX
napameTpoB.

— Mocne  npoBegeHust  mMaeHTUdMKAUMKW  3neKTpoaBuraTens
== | HanpaBsreHune BpalleHNsi BEPHETCS B UCXOOHOE COCTOSIHUE.

0: Mpsaimoe

To e HanpaBneHue, 4YTO W Tekywlee HanpaBneHne paboTbl
anekTpoaBuraTens.

1: O6paTtHoe

HanpaBneHwe, NPOTUBOMOSIOXHOE HanpaBneHuio BpaLLeHnst
anekTpoasuraTens.

2: 3anpeT peBepca

3anpeT BpalyeHus asuraTtens B obpatHom HanpaeneHruw. MNpw nocTynnexrum
KoMmaHabl Ha pesepc, MY 3amegnutcs go 0 'y n nepengeTr B COCTOsiHME
ocTaHoBa.

DyHKUMO- o
HanbHLIA KOZ HassaHnue cyHkuumn [nana3oH HacTPOWMKMK 3aBoga. 3Hau. Usm.
P0-14 MakcumanbsHas 50.00 ~ 600.0 Mu* 50.00 'y [

BbIXOo4HadA YyacTtoTa

MakcumarnbHas 4actoTa, koTopasi MoXeT ObiTb nogaHa Ha BbIXOA,
npeobpasoBaTens YacToTbl.

*3aBucuT oT Nnapametpa P0-20:

Ecnun P0-20 = 2, To ananasoH 50.0 ~ 600.0 I'y;

Ecnun P0-20 = 1, To ananasoH 50.0 ~ 1200.0 ',

DyHKUMO-

o Hassanue HKUMKN VanasoH HacCTPOWKU 3aBog. 3Hau. Uam.
HanbHbIW Kop, by A P A
P0-15 WcTouHuk 3apaHus 0: dukcmpoBaHHoe 0 []
BepxHeli NpeaenbHoit | 3HaYeHue B napameTpe
4acToThI P0-16

1: AHanorosbiii Bxog All
2: AHarnorosbliii Bxoa Al2
3: MpoTokon cBs3n
ModBUS RTU

4: BbICOKOYaCTOTHbBIN
MnynecHbIN BxoA, HDI

McTouHnK 3agaHust BepxHe npeaenbHol YacToTbl Heobxoaum ans Gonee



rMBKOro orpaHnyYeHns BepxHen NpeaenbHOM CKOPOCT  3neKTpoaBuraTens.

0: ®dukcupoBaHHoe 3Ha4eHue B napameTpe P0-16.

1: AHanoroBbin Bxopa Al1.

100 % curHana cooTBETCTBYHOT 3HadeHuto B PO-14.

2: AHanorosBbIi Bxof Al2.

100 % curHana cooTBETCTBYHOT 3HadeHuto B PO-14.

3: MpoTokon ceaA3m Modbus RTU.

3agaHue BbINOMHAETCS N0 MPOTOKOIY CBA3W Yepes PeErncTpbl ynpaBneHus.

WHdopmaumio o dyHKUMOHANbHBIX NapameTpax, CBA3aHHbIX C CETEBbIM
npokoriom  Modbus  RTU, CM. 8 ‘“Tpynna P8: [lapamempbi
KOMMYHUKaUUuoHHo20 rpomokona Modbus RTU”. Tpotokonsel Profibus,
Profinet, Canopen, Modbus TCP/IP, Ethercat pocTymHbl npu nomoLm
COOTBETCTBYIOLUMX NaT pacumpenus (e1asa 9).

4: BbICOKOYACTOTHbIN UMMNYJbCHbIN Bxog HDI

MapameTpbl UMMyNbCHOTO curHana MoryT ObiTb 3agaHbl C MOMOLLbBHO
napameTtpos P5-30 ~ P5-34.

[na orpaHunyeHns yactoTbl Mpu ObOpbiBE MaTepvana, BEPXHWA npegen
YacToTbl MOXeT ObiTb 3agaH C MNOMOLLbI aHanoroBoro curHana. [lpu
OOCTDKEHMN 3aaHHOr0 BEpXHEro npegena 4actoTbl (PYHKUMUST yrpaBrieHus
MOMEHTOM OTKIYaeTcs, U npeobpa3oBaTenb YacToTbl MPOAOIKaeT paboTy
Ha yCTaHOBIEHHOW NpeaenbHON YacToTe.

®DyHKLMO- .
HanbHLIA KOZ HassaHnue cyHkuumn [nana3oH HacTPOWMKMK 3aBoga. 3Hau. Usm.
PO0-16 BepxHsas P0-18 ~ P0-14 50.00 'y [a}
npegenbHas
vacToTa
P0-17 CwmeleHune BepxHero | 0.00 'y ~ P0-14 0.00 'y [a}

npegena4yacToThbl
npu 3agaHun
QaHanoroBoro
WCTOYHUKa BEPXHEro
npegena 4actoTbl

(DyHKLl,I/IH cMelleHust yactoTel. Koraa BerHVIIZ npenen 4actoTbl 3adaeTcqa
yepes aHanoroBbIv Unn I/IMI'IyJ'IbCHbII?I BXOA, OaHHbIN napameTp ucnonb3yeTcqd B
KayeCcTBe CMeLleHUa ONna 3Toro curHana. q)yHKLlI/IFI 3akno4vaeTca B 4o6aBneHnm
CMeLLaloLent YacToTbl K 3HAYEHWIO, YCTaHOBINEHHOMY aHanoroBbiM BXO4O0M.
I'IonyquHaﬂ CyMMa AaABnAeTCA Ct)I/IHaJ'IbeIM 3ajaHnemM On4a BepxHero npeaena
YacToThbl.

DyHKLMO- HassaHue 3aBoga.

! [unana3oH HacTpoukun WUzm.
HanbHbIN koA hyHKUMM 3Hau.

P0-18 HwxHsas 0.00 Ny ~ PO-16 0.00 'y u]
npeaenbHas
YacToTta

HwxHWiA npegen YyacToTbl NpY perynupoBke Ha Bbixoae M4,



Ecnu onopHasi yacTtoTa Huxe HWKHel npedenbHon YacToThl, To 3anyck M4
He ByneT Npou3BeaeH.

DyHKLMO- HasBaHue . 3aBog.
L [inana3oH HacTpoMku U3m.
HarnbHbIV Kof, OyHKLMK 3Hau.
PO-19 BbiGop npuBsisku 000 ~ 888 000 o

WUCTOYHMKOB
KomaHz nycka/
ocTaHoBa K
WUCTOYHMKaM
3a4aHnsA 4acToTbl

C nomowpbto napametpa P0-19 MOXHO 3agaTb KOMOMHALMIO NPUBSI30K
Mexgy 3 WCTOYHMKaMy KOMaHA mycka/octaHoBa M 6 WCTOYHMKaMy 3afdaHus
4YacTOoTbl ANS YNPOLLEHNS NEPEKITIOYEHNS UCTOYHNKOB YacTOThl.

K pasHbIM MCTOYHWMKaM ynpaBreHus MyCKOM/OCTaHOBOM MOryT ObITb
NpYBsi3aHbl OOHW U Te e UCTOYHUKN 3a4aHusl YacToTbl. Ecnm nctouHuk komaHg
MMEET NPMBSA3aHHBIN UCTOYHMK YacTOTbl, TO UCTOYHMK YaCTOTbl, YCTAHOBMEHHbIN
napameTtpamu P0-06 ~ P0-10, 6onblie He ByneT paboTtaTh.

EAVHMLbI: UICTOYHUK 3a4aHns YacToTbl NPU YNpaBneHNN Nyckom/oCcTaHOBOM
Yyepes NaHerb yrnpaBeHus:;

[ecATKU: NCTOYHUK 3a4aHNs 4acTOThl NPU yrpaBfeHnn Nyckom/ocTaHOBOM
Yepes TepMuHan (KnemMMbl ynpaBreHus);

COTHU: UCTOYHMK 3aaHusl YacTOTbl NPU yNpaBreHUn nyckom/ocTaHoBOM
yepes NPOTOKOIbI CBA3N.

TbicA4uU: pesepB

0: HeT npuBAsku

1: KHonku naHenu ynpaBneHusi (unu cyHKUMM uudpoBoro Bxoaa

BBepXx/BHU3)

: AHanoroBbIf Bxog All

: AHanoroBbIf Bxog Al2
MHoroctyneH4aTbI pexum

: MpocTton MNK

NMUA-ynpasnexue

: Mpotokon cBsa3n Modbus RTU

: Bbicoko4YacTOTHbIA MMNYNbCHbIN Bxoa HDI

OnuvcaHusi yKa3aHHbIX BbIlLE WCTOMHWKOB 3afaHusi 4acToTbl COBMafaloT
C MUCTOYHUKaMK 3agaHust yactotbl A (P0-06), HeobxoaMMO 03HaKOMUTLCS C
onvcaHueM dyHKUmoHaneHoro koga P0-06.

0N UAWN

DYHKUMO- 3aBop,.

HanbHBI Kog, HasBaHue cyHKkumn J[lmana3oH HacTPOWKKN anau, Usm.
P0-20 To4HOCTb 3aaaHua 1:01Ty 2 ]
BbIXOAHOW Y4acToThbl 2:0.01 Ty

OTOT napameTp wucnonb3yeTcsl AN OnpeaeneHust TOYHOCTM 3HaYeHuI
BCeX (pyHKUMOHANbHBIX KOAOB, CBA3AHHbLIX C YAaCTOTON.

Ecnun P0-20 = 2, To Anana3soH BbixoaHow YacTtoTbl 50.00 ~ 600.0 INu;

Ecnun P0-20 = 1, To AManasoH BbixogHo YacTtoTbl 50.00 ~ 1200.0 'y,



DYHKUMO- 3aBop.

HanbHBIA KOA, HasBaHue cyHKumn J[lmana3oH HacTPOWKKN aHau. U3m.
PO-21 To4HOCTb 3aaaHusa O:1lc 1 u
BPEMEHW pasroHa n 1:0.1c
3ameaneHus 2:0.01c

MmeeTcss 3 knacca TOYHOCTW AONs U3MEPEHUSI BPEMEHW pasroHa u
3ameaneHus: 1 cek., 0.1 cek. n 0.01 cek.

DyHKUMO- 3aBop.

HanLHBI KOg HasBaHue cyHKkumn J[lmana3oH HacTPOWKKN aHau. U3m.
P0-22 BasoBasi yacTtoTa 0: MaKkcumMarnbHas BbixogHast 0 [
BpEMEHM pa3roHa un yactota (P0-14)
3ameaneHus 1: OnopHas yactoTa (P0-11)

2: HomuHanbHas yactota
nswratens (P4-05 unun A1-05)

BasoBas uyactoTa AnA oTcyeTa BpeMeHW pasroHa v 3amegneHus. Ha
pucyHke 6.3 mpuBedeHa cxema AnA onpefeneHvs akTUYeckoro BpeMeHu
pasroHa u 3amepanieHus.

PyHKuMO- Hassakme [unana3oH HacTPoOnkn 3asop. Usm
HanbHbIN Kop, pyHKUMKN 3Hau. ;
P0-23 Bpewmsi pasroHa 1 0 c ~ 30000 c (P0-21 = 0) 10.0c o

0.0 ¢ ~3000.0 c (PO-21 = 1)
P0-24 Bpems 0.00c~300.00¢(P0-21=2) | 100¢ o

3amegneHuns 1

Bpemsi yckopeHus — 310 Bpems, Heobxogumoe MY ans yckopeHus ¢
HyneBon 0o 6asoBoy 4acTtoTbl (P0-22), Ha pucyHke 6.3 — ycTaHOBEHHOEe
BpEMS pa3roHa.

Bpemsa 3ameaneHunsa — 310 BpeMmsi, Heobxoammoe MY gnsa 3amenneHusi
c 6asoBon yactoThl (P0-22) oo HyneBomn, Ha puUcyHke 6.3 — ycTaHOBNEHHOe
BpeMsi 3aMeaneHus.

PaBouan BoixogHana YactoTa (M) a
h

Bazosan 4acToTa

===

OnopHas 4YacToTa

=' Bpewma (T)

PucyHok 6.3 — Bpems pasroHa/3ameaneHus



Korga onopHas yactoTa paBHa 6a30BOM 4acToTe, YCTaHOBMEHHOE BpeMms
pasroHa ¥ 3amedneHus CcoBMafaloT C (PaKTUHECKMM BpEMEHeM pasroHa u
3ameaneHus. B nHom cnyyae, korga onopHas YactoTa oTnnyaeTcs oT 6a3oBov
4acToTbl, (PaKTU4EeCcKoe BpPeMs pasroHa W 3amenfieHus OTnuyalTcs oT
YCTaHOBIEHHOrO Ha COOTHOLLIEHWE U3 CrieayloLLein 3aBUCMMOCTU: hakTnyeckoe
BpeMsi = yCTaHOBINEHHOe BpeMsi * (onopHas JyactoTa / 6a3oBasi yacToTa).

Cepusa INPRIME MX umeeT 4 pasHbiXx BPEMEHW pasroHa U 3ameaneHus,
KOTOpble MOHO MepeknioyaTe npu nomowm umndposbix knemm DI YeTbipe
BapuaHTa BPEMEHW pa3roHa 1 3aMeAsIeHnst MOXKHO nepekniodaTh Npyu NoMoLLm
cnegyowmx Habopos NnapamMeTpos:

MepBbit Habop: PO-23, PO-24;

BTopown Habop: P7-03, P7-04;

TpeTtun Habop: P7-05, P7-06;

YeTBEPTHIN Habop: P7-07, P7-08.

DyHKUMO- . 3aBop.
HanbHbIA KOA HasBaHue cyHkumn J[nana3oH HacTPOWKN 3Hau. U3m.
P0-25 YBenuyenve 0%~10% 3% ]
BbIXOIHOW MOLLIHOCTY
m

OT0oT  napameTp  uUcnonb3yeTcs  ANS  MOBbILWEHUST  BbIXOOQHOTO
HanpsikeHus1 (NOCTOsIHHOW MolHocTu) MY nNpu HOMWMHaNbHOM HaMPsPKEHUU
anektpogguratens 100 %. Yem Gonblue 3Ha4yeHWe, TEM Bblllle BO3MOXHOCTb
NMOBbLILUEHUS] HanpsbKeHus, HO Tem Oornblue MynbcauMum TOKa, NO3TOMY BO
BPEMS UCMOMb30BaHUs cneayeT cobnoaatb OCTOPOXKHOCTb. OBbIYHO HUKAKUX
N3MEeHeHW He TpebyeTcs.

Pykuno- Hassanme [OmanasoH HacTpoiiku 3asop. Uam.
HanbHbIV KoA, cOyHKLMK 3Hau.
P0-26 Hecyuwas yactota | 0.5kly ~16.0 k'y 3aBucut ot u]
(Lm) mMozenv

MapameTp wcnomnb3yeTca AnNs perynvpoBKM Hecylwlew 4vactotbl LUAM-
curHana npeobpasoBaTtens yacToTbl. [1py MOMOLUM PEryrnmpoBKUA HeCyLuen
4acCTOTbl MOXHO MOHWU3UTB LLUYM 3NEKTPOABUIATENS U YMEHbBLUUTL TOK YTEYKU Ha
3eMrito, a Takke nomexu oT npeobpasoBatens YacToTbl. Ecnu Hecyllas yactota
HWXe, BbICLUME TapMOHMKM BbIXOAHOTO TOKa BO3PacTaloT, yBenMuuBalTCH
noTepu Ha ANeKTpoABUraTene u NoBbILIAETCA ero Temneparypa. Ecnm Hecywas
YyacToTa Bbille, MOTEpPU M TemnepaTypa 3MeKTpoaBUraTensl CHUXalTCs, HO
BO3pacTaeT TennoBbliaeneHne npeobpasoBarensi 4acToThbl.



Tabnuua 6.1 — BnnaHne 3HayeHnin Hecyweln yactoTtbl LUWM-curHana Ha
yCrnoBus aKkcnnyaTaumm

Hecyuwas yacTtoTa (LLIUM)

®dakTop
Huzkan Bbicokas
LLlym anekTpoasuratens Husko4acToTHbIN Bbicoko4acToTHbI
dopma LLIMM Brvxe k Bnvxe k
NPAMOYronbHON CUHYycoMaansHon
lMoBblLLIEHME TEMMEpaTypbI AneKTpoABUraTenst Bbicokoe Huskoe
MosbiweHne Temnepatypbl M4 Huskoe Bebicokoe
YTeuka Toka Huakas Bbicokas
YpoBeHb nomex Huskwnia Bhbicokuin
DyHKLMO- Hassanue o 3aBop.
YHKUY [Anana3oH HacTponkn A WUam.
HanbHbIV KoA, OyHKLMK 3Hau.
PO-27 Mopactpoiika 0: BoikrioveHa 1 o
HecyLLen YacToTbl 1: BkntoveHa

B 3aBUCUMOCTU
OT TemnepaTypbl
paguaTtopa

Korpa dpyHkums aktusHa, MY npu npubnukeHun TemnepaTypbl paguartopa
K KPUTUHECKMM 3HAYEHUSIM, BbIMOSHAET aBTOMATUYECKOE CHMDKEHME HecyLlen
yactoTbl. Korga TemnepaTtypa paguaTtopa CHWXKaeTcs, Hecylas 4YacTtoTa
NOCTENEeHHO BOCCTaHABNMBAETCS 0 YCTAHOBINEHHOIO 3HAYEHMS.

®DyHKLMO-
HanbHbIN Kop,

3asop.
3Hau.

HasBaHnue cyHkumn [unana3oH HacTpouku WUzm.
P0-28 C6poc HacTpoek 0: Hert pgencreus 0 ]
1: C6poc Kk 3aBOACKM

HacTpoiikam, kpome

napameTpos

areKkTpofBuraTens, napons

1 CepBUCHbIX NapaMeTpoB

3: PesepBHoe KonupoBaHue

TekyLLyX napameTpoB

nonb3oBarens

4: BoccTaHoBnEHe

napameTpos

0: HeT pewcteus;

1: BoccTaHoBMNeHWe 3aBOACKNX HACTPOEK, MCKIoYas napameTpbl
3NeKTpoABUraTens, xxypHan owmnbok n napameTtpa P0-20;

2: Pe3seps;

3: Pe3epBHOE KONMpoBaHWe TEKyLLMX NapaMeTpoB Nosib3oBaTens;
4: BoccTaHOBMEHNe napameTpoB, COXpaHEeHHbIX MPpU pe3epBHOM
KOMMPOBaHUM.

5: Peseps.



DyHKLMO-

HanbHBIA KOA, HasBaHue cyHKunK

P0-29 Hacrtpoiika 3arpysku
napameTpoB Ans
LCD-naHenw (onuust)

3aBoga.

ManasoH HaCTPOMNKMU
n ™ 3Hau.

0: HeT pevicteus 0 u]
1: CoxpaHuTb Bce Tekylume
napameTpsbl B LCD-naHens

2: 3arpy3uTtb napameTpsbl B N4
(Tonbko rpynna P4 n A1)

3: 3arpysuTb Bce napameTpbl B M4
kpome rpynnbl P4 n A1

4: 3arpysuTb Bce napameTpbl B MY
5: 3arpysnTb U3MEHEHHbIe
napameTpebl rpynnel P4/A1 B naHenb
6: 3arpy3nTb U3MEHEHHbIE
napamMeTpbl, 3@ UCKITIOYEHEeM rpy bl
P4/A1, B naHenb

7:3arpy3nTb BCE U3MEHEHHble
napameTpbl B NaHenb

YnpaeneHve nepefayeii 4aHHbIX 0 NapameTpax Mexay npeobpasosartenem
4acTOTbl U BLIHOCHOW NaHernbio ynpasneHus. Mepeq BbiNoSIHEHWEM 3arpy3ku B
MY Heo6XxoaMMO BbINOSHWTL 3arpy3Ky AaHHbIX B NaHerb.



Fpynna P1: ®yHKuMK 3anycka/ocTaHoBa

DyHKLMO- Hassanue o 3aBop.
L J[nana3oH HacTPOWKKN U3m.
HanbHbIV Kof OyHKLMK 3Hau.
P1-00 Pexum 3anycka 0: Mpsimoi nyck 0 o
1: PeXu1M KOHTPONS CKOPOCTN
(aBTOMNOAXBaTA)

2: TOpMO)KBHVIe NOCTOAHHbIM
TOKOM nepepn 3anyCckom

0: MpsiMmoi Nyck ¢ Ha4yanbHOMW YacToTbl.

1: PeXxvM KOHTpONsi CKOPOCTU (aBTONOAXBATA).

MY onpenensieT ckopocTb M HanpaBreHVe BpalLeHUst 3NeKTpoaBUraTens, a
3aTeM 3anyckaeTcsi Ha YacToTe, COOTBETCTBYIOLLEH CKOPOCTM OTCIIEXMBAEMOro
3[, uto obecneumBaeT nnaesHbIV 3anyck. PabotaeT ¢ pexvumamu U/f u SVC.

2: TopmoXXeHne NOCTOAHHLIM TOKOM Nepep, 3anycKoMm.

Mepen 3anyckoM  anekTpogBwuraTens  BbIMOSIHAETCH  TOPMOXeHWe
NOCTOSIHHBIM TOKOM Sl HAMarH4MBaHMst OGMOTOK.

®DyHKLMO- HasBaHu N BOA.
Y "[ © asBanve J[Anana3oH HacTPOWKN 3ason, Usm.
HanbHbIV Kop OyHKLMK 3Hau.
P1-01 Metopn 0: C yacToTbl oOcTaHOBa 0 L]
OTCNexvBaHus 1: C onopHoit YacToTbl
CcKOpoCTn 2: C TekyLLeit ckOpoCTU

Mpu BbIGOpPE B Ka4eCTBE PEXMMA 3anycka aBTONoAXBaT, HEOOXOANMO Takke
BbIGPaTh, OTHOCUTEILHO Kakol YacToThbl ByeT NpoM3BOAUTLCS Nepesanyck.

myuxu_u o Haseanme J[nana3oH HacTPOWKn 3ason. Uzm.
HanbHbIV KoA, cOyHKLMK 3Hau.

P1-02 MakcumanbHbIiA TOk 30 % ~ 150 % 100 % []
npu OTCrNeXBaHUM
CKOpPOCTU

P1-03 KoadbdumumeHt 1~100 20 o
BbicTpoaericTBUA
oTCrnexvBaHust
cKopocTU

B pexume aBTONOAXBaTa MOXHO BbIOpPaTb MaKCUMarlbHbIA TOK U
KO3(PDULIMEHT OTCREXKMBAHUS CKOPOCTU. Yem Gonblue 3HadeHve napameTpa,
Tem GbiCcTpee oTcnexuBaHue. OfHaKo CMULLKOM BbICOKOE 3HauYeHve npuseaér
K HecTabunbHom paboTe yHKLMUM aBTONoAXBaTA.

®DyHKUMO- Hassanue o 3aBop.
L J[nana3oH HacTPOWKKN U3m.
HarnbHbIV koA, byHKLUMK 3Hau.
P1-04 YacToTa 3anycka | 0.00 'y~ 10.00 'y 0.00 'y u]
P1-05 Bpewmsi 0.0c~100.0c 0.0c u
yaepxaHus

4YacToTbl 3anycka



Ytobbl  obecneuntb  Tpebyembli  NYyCKOBOW  KPYTSALWMA  MOMEHT
anekTpoasuraTens, HeobxoanMo NpaBuIbHO 3aAaTth YacToTy 3anycka (P1-04).
Ecnu 3HaueHne napameTpa CrULIKOM BENWKO, BO3MOXHO BO3HWUKHOBEHWE
neperpysku no TOKy npv pasroHe. Ecnu onopHas 4yactota Huxe 4acToTbl
3arnycka, 3anyck npeobpasoBaTensi 4acTOTbl HEBO3MOXEH, U OH HaxoauTCs B
COCTOSHUM OCTaHOBa (B TONYKOBOM PEXVME 3HAYEHWEe 4acToThbl 3anycka He
BNnusieT Ha paboTy npeobpa3oBaTens 4acToThbl).

Bpems yaepxaHus yactoTbl 3anycka: Bpemsi pabotel MY Ha 4vactoTe
3arnycka B npoLecce 3anycka.

¢yHK|.|}4 o Hassauve [unana3oH HacTPounkun 3ason, Uzm.
HanbHbIV Koa, OyHKUMK 3Hau.
P1-06 Tok TOpMOXEeHUs 0% ~ 100 % 0% []
NOCTOSIHHbBIM TOKOM
nepeq 3arnyckom
P1-07 Bpewmsi 0.0 ¢ ~100.0¢c 0.0c []
TOPMOXEHUSI

MNOCTOSAAHHbIM
TOKOM nepes
3anyckom

TopMoXeHne MOCTOAHHLIM TOKOM ODbIYHO MCMOMb3yeTCs AnA OCTaHoBa W
nocriegymroLero 3anycka anekrpoasuratens. [NpeasaputensHoe Bo3dyxaeHve
MOCTOSIHHBIM TOKOM WCMOSNb3yeTcsl ANs CO34aHMs MarHWTHOrO nomns nepeg
3anyckom. Ecnu Bpemsi AMHaMu4eckoro TOPMOXeEHWs ycTaHoBreHo Ha O,
PYHKUMSA ANHAMUYECKOro TOPMOXEHUS] HeakTMBHA. Yem Gonblue 3HaveHuve
TOKa TOPMOXeHWS, TeM Bornblue TOPMO3HOE ycunue.

3HauyeHwue napameTtpa P1-06 — BenuymMHa Toka TOPMOXEHUSI B NPOLIEHTaxX OT
HOMUHanbHoro Toka IMYy.

DyHKUMO- Hassanue . 3asoga.
. [Anana3oH HacTponkn Uzm.
HanbHbIV koA OyHKUMM 3Hau.
P1-08 Pesxum pasroHa/ 0: Mpsimas xapakTepuctuka 0 ]
3ameaneHvs 1: S-obpasHas xapakTepuctuka A

2: S-o6pa3Has xapakTepucTuka B

0: Mpsimas xapaKkTepucTUKa.

3aBMCUMOCTb HanpsPKeHUs OT YacToTbl — nuHenHas. Cepus INPRIME MX
MMeeT 4 BPEMEHW pasroHa W 3amenneHusi, KoTopble MOXHO BblbupaTth Yepes
MHOTOYHKLIMOHAMbHbIE LIMPOBLIE BXOAHLIE KIEMMBbI.

1: S-obpa3Has xapaKkTepucTuka A.

BbixogHas yactoTa yBenMUMBaETCsl UMM YMEHbLUAETCS B COOTBETCTBUM C
XapaktepucTtukon S tuna. Mapametpbl P1-09 ~ P1-12 onpeaensaioT HayanbHbI
y4YacTok S-06pa3Hoi XapaKTePUCTMKM pasroHa U 3aMedneHus U KOHEYHbIV
y4yacTok S-06pa3Ho XxapakTEPUCTUKN pasroHa U 3aMefeHust.

2: S-obpa3Has xapaktepuctuka B.

Mpu pasroHe u 3amenneHun no S-obpasHoi XapakTepucTuke Tuna B
P1-09 ~ P1-12 umetoT paspsigHocTb 0.01.



®DyHKUMNO-
HanbHbIA KOO

P1-09

P1-10

P1-11

P1-12

BbILLIeyKaSaHHbIe napameTpbl

Hassanune
pyHKLMMN

HavanbHbin
Y4aCTOK YCKOPEHWs!
S-o6pasHoii
XapaKTepucTMKA

KoHeuHbIn yyactok
yCKOpEHWs!
S-o6pasHoii
XapaKTepucTuku

HavanbHbIn y4acTok
3amMe/inieHus
S-obpasHoii
XapaKTepucTuku

KoHeuHbI yyacTok
3ameanexvst
S-o6pa3Hoii
XapaKTepucTUKm

J[nana3oH HacTPOWKKN

0.0 % ~ 100.0 %

0.0 % ~ 100.0 %

0.0 % ~ 100.0 %

0.0 % ~ 100.0 %

3aBoga.
3Hau.

20%

20%

20%

20%

Uam.

MOXHO WCMONb30BaTb AN  HACTPOWKK

nnaBHOMoO nycka 6e3 Tonuka, korga npueoa Ha4YMHaAET Pa3roHATbCA, a KpuBbIe

YCKOp€eHUs 1 3aMmeaneHnsa HactpamBaroTCA Ha pas3nnyHble CTeNeHN YCKOpPEeHUs

1 3amMenneHna B 3aBUCUMOCTHM OT 3ajaHHOIo 3Ha4YeHnA (pVIC. 6.4).

MpumevaHue: ecnu BpemMsi YCKOPEHWUS W 3aMefneHust =

S-obpasHoi KpMBOW HeeNCTBUTESNbHA.

MakcumansHas

4HacTtoTa

PucyHok 6.4 — S-o6pasHasi KpyBasi YCKOPEHUS 1 3aMeaneHnst

®DyHKUMO-
HanbHbINA Kog

P1-13

0: OcTaHOB C 3amMefrieHMeM.

P1-09

Hassanne
hyHKUMKN

Pexum octaHoBa

P1-10

[nana3oH HacTpoWkn

0: OcTaHoB C 3amMeaneH1em
1: OcTaHoB No UHepLmMn

P1-11

P1-12

3aBoga.
3Hau.

>

0, dyHKuus

Mocne nony4veHuns komaHabl «CTOlM» MY cHwkaeT BbIXOOHYK 4acToTy B

COOTBETCTBUN C PEXMMOM 3amMenneHna n 3agaHHbIM BpeMeHeM 3amearneHusa

no 0.



1: OcTaHOB NO MHEpLUK.
Mocne nony4veHnsa komangpl «CTOMM» MY npekpallaeT nogady HanpsHKeHUs
Ha oanekTpogBwratens. B 3TOoM cnyyae ocTaHOB anekTpoaBuratens

npon3sBoauTCA No nHepuun.

myHK'{W} HasBaHue cyHkummn [inana3oH HacTporku 3asop. U3m.
HamnbHbIV KOA, 3Hau.

P1-14 YacroTa Havana 0.00 'y ~ PO-14 0.00 'y o
TOPMOXEHUSI
NOCTOSIHHbLIM TOKOM

P1-15 Bpewmsi oxuganus 0.0c~100.0c 0.0c o
TOPMOXEHUSI
NOCTOSIHHBIM TOKOM

P1-16 TOK TOPMOXEHUSA 0% ~ 100 % 0% o

MOCTOSAHHBIM TOKOM

P1-17 Bpems TopmoxxeHust 0.0c~36.0c 0.0c o
NOCTOSIHHLIM TOKOM

HavyanbHas 4acToTa TOPMOXEHWS MOCTOSHHBIM TOKOM NpW OCTaHoBe
onpegensieT ypoBeHb, KOrAa Ha4YMHAET BbINOMHATHLCA NPOLIECC TOPMOXEHNS.

Bpemsa oxuaaHua TOPMOXEHWS MOCTOSIHHBbIM TOKOM MNpU  OCTaHOBe
onpefenseT 3adepxKy nepen akTvBauven AUHAMUYECKOTO TOPMOXEHUS.
Wcnonb3yeTca Ana npepoTBpalleHnst OTkasa u3-3a neperpysku no TOKy,
BbI3BAHHOIO TOPMOXEHNEM MOCTOSSHHLIM TOKOM Ha BbICOKUX CKOPOCTSIX.

TOK TOPMOXEHMSA NOCTOSIHHBIM TOKOM NPV OCTaHOBE ONpefensieT BennymHy
TOKa TOPMOXEHUSI OTHOCUTENBHO HOMWHANBLHOrO TOKa ABUraTens B NpoLeHTax.
Yem Gornblue TOK, TeM cunbHee 3pdekT TOPMOXKEHNA NOCTOSHHBIM TOKOM, HO
TeM cunbHee HarpeBaeTcs anekTpoasuratens v M4.

Bpemsa TOPMOXEHWS MNOCTOSIHHBIM TOKOM Onpeaenser AnuTenbHOCTb
TopMoXeHusi. Ecnn Bpemsa paBHo 0, TO TOPMOXEHWE MNOCTOSIHHbIM TOKOM
HEeaKTUBHO.

Mpouecc TOPMOXEHUs! MOCTOSIHHbIM TOKOM MpW OCTaHOBE MoKa3aH Ha
pucyHke 6.5.

BbixogHaa yacTota (i)

YacToTra Havana TOpMOKEHUA Npu OcTaHoBe . Bpema (t)
>

A
3HaueHUe BbIXOAHOTO HanpPaKeHUa

/ -
JUHaMUUeCKoe TOpMOXKEHNE | Bpems (g
—>
I — mo
Pa6oTa M4 Bpemsa AMHaMNUeCKoro Top MoKeHus

Pl/lcyHOK 6.5 - I'Ipouecc TOPMOXEHNA NOCTOAHHBbIM TOKOM



®DyHKUMNO- HasBaHnue 3aBop.

L J[nana3oH HacTPOWKKN Usm.
HarnbHbIV koA, OyHKLMK 3Hau.

P1-21 Bpewms 0.01c~3.00c 050¢c []
pasMarHuimBaHusi

OTOT napameTp UCnomnb3yeTcs AN YCTAHOBKM BpeMeHn oxuganusa MY ot
OCTaHOBa NO MHEPLUMWU OO MOBTOPHOrO 3anycka, YToObl YMEHbLIWUTb BRUSHUE
OCTaTOYHOr0 MarHUTHOTO MOMSA ABUraTens Ha 3anyck.

QyHKL[M 0- HasBaHue cyHKkumn [inana3oH HacTporku 3ason. Uzm
HarnbHbIV Kof, 3Hau.
P1-23 Bei6op aencteus npu | 0: HeT geicteus 0 ]
KpaTKOBPEMEHHOM 1: ABTOmMaTuyeckoe
npoBarne HanpsXXeHnst | perynupoeaHve
3aMennieHns

2: OcTaHoB C 3ame/ieHneM

OTOT mapameTp UCnonb3yeTcs Af1 HAaCTPOMKM MeToAa MpeaoTBpaLleHus
OTKIMIOYEHNS U3-3a NMOHMKEHNS HaMPSHKEHNS Ha LUKMHE, BbI3BAHHOIO MPOBAriom
HanpsXKeHWst CeTH, U YacTo UCMONb3yeTCs, HanpuMep, B BEHTUNSATOPaX.

0: Het nenctBus.

MY  no-npexHemy OyaeT paboTaTb Ha 3agaHHOW 4acToTe npwu
KPaTKOBPEMEHHOM OTKIIIOYEHNN HanpshkeHus ceTu. B 310 Bpems moxeT
Npon3onTK cHoM N3-3a NOHWKEHHOTO HanpsixeHusl, u MY npekpaTuT paboTy.

1: ABTOMaTU4eckoe perynmpoBaHue 3aMmeaseHuUs.

ABTOMaTNYECKN PEryrnpyeTcs CKOPOCTb 3aMeAJIeHNs MPU KpaTKOBPEMEHHOM
OTKMOYEHUN ceTeBOro HanpsbkeHus, MY npopomkaer pabotatb. [locne
BOCCTAHOBIIEHNS Hamnps>KeHWs OH aBTOMAaTWMYECKU PasrOHUTCA A0 OMOPHOMN
YacTtoTbl. Ecnu ceTb anekTponutaHus ByaeT oTkMioYeHa Ha AnuTerbHoe Bpems,
BCe paBHO Npou3onaeT cO0M NP MOHWKEHHOM HaMNpPsPKEHUN 1 oTKnodeHne MY,

2: OcTaHOB C 3amearneHuemMm.

B cnyyae MrHoBEHHOro OTKMIOYEHUS NUTaHWSI UNW NpoBana HanpsKeHus
MY 3amennut paboTy u OCTaHOBUTCH B COOTBETCTBMM C napameTpom P1-24.
Ecnu nocrne octaHoBkum HeobxoauMo 3anycTutb npeobpasoBaTenb CHOBA,
HeobxoaMMo CHoBa nofaTh CUrHan 3anycka.

tDyHKuvuo- HassaHnue cyHkuumn [inana3oH HacTpomkun 3ason. Uam.
HanbHbLIV koA 3Hau.
P1-24 Bpewms 3ameanexus 0.00c~100.0c 10.0c ]
npu BbiGope

ocTaHoBa C
3amMenneHvem npu
KpaTKOBPEMEHHOM
npoBane HanpsHXXeHua

B cnyyae MrHOBEHHOro OTKMHOYEHUSI NUTaHUSI UNKU NpoBana HanpsiKeHus
MY sameanut paboTy M OCTaHOBUTCS B COOTBETCTBUMM CO BPEMEHEM,
yCTaHOBIEHHbIM B napameTtpe P1-24. MNapameTp AelcTBUTENEH TOMbKO Mpu
P1-23 = 2.



3aBop.
3Hau.

DyHKLMO-

o WUzm.
HarnbHbIV Kof,

HasBaHue cyHKumn [inana3oH HacTporkun

P1-25 Mopor 60 % ~85% 80 % [ ]
HanpskeHUs npu
KpaTKOBPEMEHHOM
npoBare HanpsikeHUst

P1-26 Mopor HanpsixxeHns 85 % ~ 100 % 90 % ]
Tpy BOCCTaHOBMEHUN
HanpsbkeHUst

B napametrpax P1-25 n P1-26 yctaHaBnuBaloTCa NOPOr CHUXEHWS
HanpskeHusl, Mpuv KOTOPOM aKTMBMPYETCSH PEXUM, YCTaHOBMEHHbIN B
napameTtpe P1-23, 1 nopor BOCCTaHOBMEHWSA HamnpshxkeHusi, npu kotopom MY
BO3BpAaLLAETCs K HOpManbHOMY pexumy paboTbl.

3HaveHne 100 % — HOMUHanNbHOE HanpsPKeHWe Ha LWWMHe NOCTOSAHHOTO TOKa.

0yHKL[VIO- HasBaHue cyHKumn [inana3oH HacTpPouku 3ason, Uam.
HanbHbIV koA 3Hau.
P1-27 Bpewms 0.00c~300.0c 03¢ [ ]

BOCCTaHOBIEeHNA
HanpshkeHus B ceTn

OTOT NnapameTp UCMOMnb3yeTca Anst onpeaeneHns BpeMeHN BOCCTaHOBMNEHNS!
HanpsbkeHusi ceTu. Korga HanmpspkeHue BOCCTaHaBMMBAETCA [0 3HaYeHws,
yCTaHOBMeHHOro B napameTpe P1-26, HaunMHaeTcss OTCYET BpPEMEHW,
yCcTaHoBrneHHoro B napametpe P1-27. lNocne yero HanpshkeHue cuutaeTcs
BOCCTaHOBMEHHbIM.

°V""”J‘°' Hassanue cyHkuumn [Anana3oH HacTPoWkun 3asop, WUam.
HanbHbIV koA 3Hau.

P1-28 MrHoBeHHas 0~ 100 40 [}
ocTaHoBKa U
HenpepbIBHas
aBTOMaTUYecKas
perynuposka
ycuneHus

P1-29 MrHoBeHHas 1~100 20 ]

ocTaHoBKa U
HenpepbIBHas
aBTOMaTU4eCKast
perynmposka
VHTErpanbHow
cocTaBnsioLen

[aHHas HacTpolika OeicTBYeT TONMbKO NMpu BblibOpe pexunma MrHOBEHHOMN
OCTaHOBKU 1 HenpepbiBHOW paboTel (P1-23 = 1).

Wcnonb3yetca ans perynvpoBkM ckopocTu 3amegneHusi. OBblMHO He
TpebyeT N3MeHeHus.



3aBop.
3Hau.

DyHKLMO-

o WUzm.
HarnbHbIV Kof,

HasBaHue cyHKumn [inana3oH HacTporkun

P1-30 KoadbdumumeHt 0 ~ 1000 300 ]
ycunexus (KP)
KOHTypa Toka npu
aBTOMOAXBaTE

P1-31 WHTerpanbHbiii 0 ~ 1000 600 ]
koachdpuumeHT (KI)
KOHTypa Toka npw
aBToMoAXBaTe

[MapameTpbl OMpeaenstoT CKOPOCTb peakuum W XKEeCTKOCTb KOHTypa
perynupoBaHns Toka BO BPEMS CheuuanbHOro pexuma 3anycka —
aBTonoaxeaTe (PEXMM KOHTPOMS CKOPOCTH).

MapameTtpbel KP n Kl Heobxogumo HacTpamBaTb COBMECTHO. OOGbl4HO
cHayana nogbupaetca KP Ha ygosneTBopuTenbHoe ObicTpogencreve 6e3
konebaHwii, a 3atem gobasnsAerca Hebonbluon Kl ans nvkemgaumm octaTouHON
OLUNGBKN.

Bbicokoe 3HaueHne KP noBbiwaeT ObICTpOAENCTBUE KOHTYpa TOKa, yCKOpsieT
npoLecc CUHXpoHM3auum. BoamoxHbl nepeperynupoBaHue u kornebaHus Toka.

Huskoe 3HayeHne KP genaeT cuctemy 6onee nnaBHOM M yCTOMYMBOWN, HO
3amMeanseT CUHXPOHU3aLMIO.

Bbicokoe 3HayeHue Kl: GbicTpee yCTpaHsieT yCTaHOBMBLUYIOCS OLUNOKY
no TOKY, ynydlas TOYHOCTb crnexeHus. Puck: MoxeT Bbi3biBaTb “packayky”
cuCTeMbI (MHTerpanbHoe nepeperynvpoBaHue).

Huskoe 3HauveHue Kl: cuctema Gonee ycTonumBa, HO MOXET COXpaHSATb
HebomMbLUy OLNGKY MO TOKY B YCTAHOBMBLLEMCS PEXMME.

3aBoa.
3Hau.

DyHKUMO-

. Hassanue HKUMK ManasoH HaCTPOWMKKN
HarnbHbIV Kof, by A P

P1-32 ~ P1-38 Peseps - - #

Fpynna P2: MNapameTpbl Ans HACTPOMKU CKansipHoro crnocoba
ynpaBneHus (U/f)

DyHKLMO- HassaHnue 3aBog.

HanbHbIN Koa pyHKUMKN Avanazon HacTpoiikn 3Hau. Usm.
P2-00 Tun xapakTepucTukn 0: [luHenHas 0 ]
U/f ons 1: NNomaHas

anekTpoasuratens 1 | 2: KBagpatuyHas
3: KBagpatuyHas
Xxapaktepuctuka 1.7
4: KsagpaTtnuHast
XapakTepuctuka 1.5
5: KsappaTuyHas
Xxapaktepuctuka 1.3
6: MonHocTblo pasaenbHbIi
pexum U/f
7 YacTnyHo pasaentHblii
pexum U/f



0: IluHenHan xapaKTepucTUKa.

MoaxoauT ans ctaHAapPTHBIX MPUMEHEHNIA.

1: lomaHas xapakTepucTuka.

MoaxoauT ANns cneumanbHbIX HArpy3oK, TakMx Kak CyLUWIKKW, LeHTpudyrn n
T. 4. MOXHO nonyuntb HeOBXOANMYIO XapaKTepUCTUKy cooTHoweHus U/f, 3apas
napametpbl P2-03 ~ P2-08. pachuk nomaHow npeactasneH Ha pucyHke 6.7

2: KBagpaTtniHas xapakrtepuctuka U/f.

MoaxoaunT Ans LEHTPOGEXKHBIX HAarpy30K, TakUX Kak BEHTUINSITOPbI U HACOChI.

3 ~ 5: Xapaktepuctuka kpuBbix (1.7; 1.5 n 1.3) mexgy npsmon
XapaKTepUCTMKON 1 KBaApaTUYHOW.

6: MonHocTbIO pasaenbHbIn pexum U/,

Mpy wucnonb3oBaHUM [AHHOM XapaKTEPUCTUKU BbIXOAHAs 4YacToTa MU
BbIXOAHOE HanpsikeHve MY He3aBUCUMbI OTHOCMTENBHO APYr ApYra, BbIXoaHas
yacToTa onpeaensieTcs UCTOMHMKOM 3a4aHus OMOPHOro CUrHarna, a BbIXOQHOe
HanpshkeHve onpegenseTcs napameTpom P2-15 (MCTOYHMK 3agaHns OMOPHOro
curHana HanpsbkeHuss npu  pasgensHom U/f). [aHHbIl pexum  06bl4HO
MCMNONb3yeTCsi B UHOYKUMOHHbIX Neyax 1 T.M.

7: YacTu4HoO paspenbHbIn pexum U/,

B atom cnyyae cooTHowenne U/f nponopumoHansHO, HO NPONopLIMOHArbHOE
COOTHOLLEHNE MOXeT OblTb YCTAHOBNEHO WMCTOYMHUKOM 3adaHusi OMOpPHOro
curHana HanpsbkeHus P2-15, a cooTtHoweHue mexay U/f Takke cBsidaHO C
HOMUWHaIbHBIM Hanps>keHWEM U HOMWHANbLHOW YacTOTOW 3neKTpoaBuraTens
rpynnel P1.

CooTHoLLeHVe Mexay BbIXxoAHbIM HanpspkeHnem U MY n vyactoTtoi f:

U U
f T eXXX S
a
roe X — 3ajaHune OFIOPHOFO CUrHana 4acTtoThl, — HOMWHalnbHOEe

Hanps>XeHune anekTtpoasuraTtend, — HOMMHanbHasa 4acTtoTa afiekTpoaBuraTens.

®DyHKUMO- HassaHue .
o [Anana3oH HacTponkn 3aBoa. 3Hau. WUzm.
HanbHbIV KOA, OyHKLMU
P2-01 MoBblileHve 0.0% ~ 30.0 % 0.0% o
KpYTALLEro MoMeHTa (aBTOMaTUHECKast
anekTpoasurartens 1 HacTpoiika)
P2-02 YactoTa oTceuku 0.00 'y ~ PO-14 25.00 'y []

MOBbILLEHNS!
KPYTSILLEro MOMeHTa
anekTpoasurartens 1

KoppekTHast HacTpoika npefoTBpallaeT neperpysky no TOKy Mpu mycke u
onTUMKU3npyeT paboTy npueoaa.

B pexume U/f - ynpaBneHus Ons KOMMEHCALMW CHWKEHWUS KPYTALLEro
MOMEHTa Ha Hu3kMx 4actotax [1Y noBbilaeT BbIXOAHOE HanpsKeHue.
Upe3amepHOoe MOBbILEHUE KpyTALWero MomeHTa (> 8 %) npuBoauT K
neperpeBy anekTpoaBuraTens u pucky neperpysku M4 no Toky. Heobxoaumeii
npegen — 8 %. [lpu Gonbwux Harpy3kax TpebyeTcsi yBenmuyuUTb 3JTOT



napamMeTp, a npu marnov — ymeHblwutb. Koraa P2-01 yctaHoBneH Ha 0 %,
npeobpasoBatenb  4acTOTbl  BbINOMHAET aBTOMATUYECKYlD  PEryrnmpoBKy

KpyTALlero MOMeHTa.

T BbixogHoe HanpsxeHwe

U

b

BbixoaHan YacTota
f f >
h b
Uy HanpaxeHWe Npu akTMBaLMK NoBbilLe- U, : MakcumansHoe BeIXORHOE HanpsxeHne
HUA MOMEHTa
f,: 4aCTOTa NOBLILLEHWA MOMEHTa f,- HommHansHas paBouas vactota

PucyHok 6.6 — MNoBbIlweHne KpyTALLEero MoMeHTa

3aBoga.
3Hau.

DyHKUMO-

HaMbHBIZ KOZ, HasBaHue cyHkummn [nana3oH HacTPoukn

WUam.

P2-03 YacToTta Toukn 1 Ha 0.00 'y ~ P2-05 1.30 Ty
TIOMaHo
XapaKTepucTuke
anekTpogsuratens 1

P2-04 HanpsixeHue Toukn 1 0.0 % ~100.0 % 52%
Ha floMaHoi
XapaKTepucTuke
anekTpogsuratens 1

P2-05 YacTtoTa TOukM 2 Ha P2-03 ~ P2-07 2.50 Ty
TIOMaHo
XapaKTepucTuke
anekTpogsuratens 1

P2-06 HanpsixeHue Toukn 2 0.0 % ~ 100.0 % 88%
Ha floMaHoi
xapaktepuctuke U/f
anekTpo- Asuratens 1

P2-07 YacToTta Toukn 3 Ha P2-05 ~ P2-02 15.00 'y
TIoMaHow
xapaktepuctuke U/f
anekTpoasuratens 1

P2-08 HanpsixeHue Toukn 3 0.0% ~100.0 % 35.0%
Ha flomaHoi

xapaktepuctuke Uff
anekTpogsuratens 1

P2-03 ~ P2-08: HacTtpovika Tpex Todek Ha nomaHon xapaktepuctuke U/f

(P2-00 = 1).

XapaKTepMCTVIKa OOImKHa 6bITh HacTpoeHa B COOTBETCTBUN C Harpysquon
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XapaKTepVICTVIKOVI anekTpoasuraTens. [omKHO BBINOMHATECA COOTHOLLEHME
MeXay TpeMa ToOHKaMn HanpsaXXeHna U TO4KaMu 4acTtoTbl (CM. PUCYHOK 6.7)1

U1<U2<U3, f1<f2<f3

BbIXOﬂHOe HanpsxeHne

A
UB
Us
Uz
UW =1 Paboqas wactora
i »
»

f f

3 b

MR

PucyHok 6.7 — NomaHas xapaktepucTuka U/f

U1l-U3 - Toukm Hanpspkenus 1-3, f1-f3 — Touykm wuyactotel 1-3,
UB — HOMUMHarnbHOe HanpsbkeHue anektpogsuratensi, fb — HomuHanbHas
YyacToTa aneKkTpogsuraTens.

PyHKumO- Hassanme [nanasoH HacTPOIKkK 3asop. U3m.
HanbHbIN Kop, DyHKLMK 3Hau.
P2-09 KomneHcauus 0.0 % ~ 200.0 % 50.0 % o

CKONBXEHUS!
npy ckansipHOM
ynpaBneHumn

HacTporika aToro napameTpa MO3BONSIET KOMMEHCUMPOBATb CKOJbXEHUE,
Bbl3BaHHOe Harpyskonm npu U/f - ynpaBneHuWn, M ymeHbUTb U3MEHEeHne
CKOpOCTU ABWUraTens B 3aBUCYMOCTMN OT Harpysku.

3HauveHune 100.0 % cooTBEeTCTBYET HOMUHANBHOMY CKOMBXEHWIO ABUraTens
npy HOMUHANBLHOW Harpyske.

Ecnu ckopocTb Asuratens nof Harpyskod Hwxe 3afaHHOW, 3HadeHue
MOXHO YBENUYMTD.

Ecnu ckopocTb BblIlle 3aAaHHOW, 3HAYEHNE MOXHO YMEHbLUUTb.

O6bI4HO perynunpoBka He TpebyeTcs.

DyHKLMO- . 3aBoga.
HabHLIA KOgL HassaHnue cyHKuumn [Anana3oH HacTponkn 3mau. WUzm.
P2-10 KoadpcomupmeHt 0~ 200 100 o
nepeBo36y>KaeHUs
npu ckansipHom
yrpaBneHumn

HanHHbIn napamMeTp no3BondeT noaaBnATb POCT HanpsaAXeHua Ha WwuHe
NOCTOAHHOIO TOKa B npouecce TOPMOXEHUA npeo6pasoBaTenﬂ HacToThl.
Yewm BbliLLE 3HAYEHVE, TEM CUMbHEE 3de')eKT nogasneHna.



MarHuTHoe TOpMOXeHWe MOoBbIlAeT TOK CTaTtopa 3a CYeT YBenuyeHus
BbIXOJHOIO HanpspkeHust npeobpasoBaTens 4acToTbl, TEM CaMbIM ynyyilas
pacceuBaHvie pekynepaTMBHON SHEPrM U OrpaHNYMBas POCT HaMpsHKEHWs Ha
LLIMHE MOCTOSAHHOrO TOKa.

Yem Bbiwe koadpdUUMEHT ycunenus, Tem 6Gornblue TOK ABuratens—
TpebyeTcs OCTOPOXHOCTL MPU HACTPOWKE.

B cnyyasx paboTbl C ManovHepLMOHHLIMU Harpy3kamu 1 Npu NOAKIYEHNN
TOPMO3HOro pesucTtopa Heobxoammo yCTaHOBUTb KO3 DULMNEHT
nepeBo3byxaeHusi Ha 0, 4Tobbl M3bexaTb aHOManbHO BBLICOKMX TOKOB MNpw
TOPMOXEHUN.

3aBog.
3Hau4.

DyYHKLMO- HasBaHnue

o WUzm.
HarnbHbIN Kof, OyHKLMK

[inana3oH HacTpoMku

P2-11 Koadhcomumert 0~ 100 3aBwcuT ot o
noaaenexvs mMozenv
kone6aHuii npu
CKarnsipHOM
ynpasneHum

OTOT napameTp npegHa3HayeH Ans nofasreHus Bubpauun gsuratens.

Mpn BO3HUKHOBEHWM KOnebaHnii AoBuraTens 3HadeHve cnegyeT YBenuynTb.

Ecnu Bnbpaumsa otcyTcTByeT, HeOGXOAMMO yCTaHaBNMBaTb MUHUMAIbHOE
3HayeHve, YToObl MUHUMM3NPOBATL BNUSHWE Ha paboTy B pexume U/f.

B cTaHgapTHBIX YCroBusiX U3MeHeHe napameTpa He TpebyeTcs.

Mpy ncnonb3oBaHun yHKUMM NodasneHns konebaHui TpebyeTtcs, Y4TOObI
napamMeTpbl HOMWHaNbLHOrO TOKa 3MEKTpoABUraTenst 1 Toka XOJoCToro xoAa
ObINMN KOPPEKTHbIMW, B NPOTUBHOM crnyvae adpdekT nopgasneHust konebaHun
OyaeT He[OCTaTOYHbIM.

He cnepyeT yBenuuneaTtb 3Ha4eH1e Npu OTCyTCTBUM BUOpaLmK, Tak kak 9T0
MOXeT YXYALWUTb xapaktepuctuku U/f - ynpaBneHus.

3asop.
3Hau.

DyHKLMO-

o WUzm.
HanbHbLIV koA

HassaHnue cyHkuumn [unana3oH HacTpouku

P2-12 Peseps - - #

P2-13 MocTosiHHas 0.02¢c~1.00¢c 0.30c u}
BpEMeHn
KOMMeHcaLmm
CKONbXEHUsT Nput
cKarsipHOM
yrpaBneHumn

OTOT napameTp 3a4aeT MNOCTOSIHHYK BPEMEHV [OJ1s KOMMeHcauun
CKONMbXXEHWS! ABUraTernsi.

YMeHbLUEHNe 3HaYeHNs NoBbILLAET BbICTPOAENCTBUE CUCTEMBI, HO MOXET
yBENU4UTbL koriebaHusi CKopocTy.

YBenuueHune s3HaueHus ynyyliaeT cTabunbHOCTb CKOPOCTH, HO yBENuUnBaeT
BpeMS peakuum NpMBoAa Ha U3MEHEHUS.

B 6onblunHCTBE criy4aeB He TpebyeT KOPPEKTUPOBKU.



DyHKLMO-
HaNbHLIA KOg, HasBaHue cyHKumn
P2-14 Pezeps
P2-15 WMcTouHWK 3agaHusa

OMOPHOTO CUrHana npu
paspenbHom U/f

3aBop.
3Hau.

[inana3oH HacTporkun U3m.

- - #

0: Lindpposoii curHan B 0 o
napametpe P2-16

1: AHarnorosbi Bxoa All

2: AHaroroBbli Bxog Al2

3: MHorocTyneH4aTblin pexum
4: Mpoctow MNNK

5: NA-ynpasnexve

6: Mpotokon ceasu Modbus
RTU

7: BbICOKOYACTOTHbIN
MMNYNbCHbIA BX04 HDI

Korpa BbiGpaH 0aWH 13 BbilLeykasaHHbIX UCTOYHMKOB, 100 % COOTBETCTBYET
HOMUWHANbHOMY HanpPsXXeHWIo aneKTpoaBuraTens.

DyHKLMO- HasBanue
HanbHbIV koA pyHKUMKN
P2-16 Orceuka

HanpspkeHus npu
pasgensbHom U/

0B ~ (HomMuHaneHoe
HanpsixeHune 3[1)

3aBog.
3Hau.

[lnana3oH HacTpouku U3m.

0B o

[MapameTp onpegensieT BenWYMHY BbLIXOAHOTO HanpshkeHus MY npwm
MCNonb30oBaHUM pasgenbHoro ynpaenenus U/f, korga UCTOYHMKOM 3apaHus

HarnpsbkeHus  siBNseTca  LMgpoBoe

ncnonb3ayeTcs).

®DyHKLMO-
HanbHbIW Kop,

P2-17 Bpewms HapactaHus
HanpsbKeHns npu

pasgensHom U/f

HassaHue chyHKumM

3HayeHune (aHaJ‘IOI‘OBbIVI BXOO He
[inana3oH HacTpPoukun 3ason, Usm.
3Hau.
0.0 ¢ ~3000.0¢c 10c o

Bpemsi HapacTaHusi HanpsbkeHusi npu pasgensHom U/f — 3To Bpewms, B
TeueHVe KOTOPOTO BbIXOAHOE HarpsbkeHue u3MeHsetca oT 0 B pgo
HOMVHAMNbHOTO HaMNPsKeHUs! ANeKTpoaBUraTensi.

DyHKUMO-
HanbHbIW Kop,

P2-18 Bpewms cHuxeHus
HanpshxeHwsi npn

pasgensHom U/f

HassaHue chyHKumm

3aBoa.
3Hau.

[inana3oH HacTpomkun Usm.

0.0c~3000.0¢c 10c o

BpeMﬂ CHWXEHNA HanpaXXeHna npu pas3geiibHoOM U/f—aTo Bpewmd, B Te4eHne
KOTOPOro BbIXOAHOE HaMpsaXXeHne U3MeHAETCA OT HOMUHAlNIbHOIro Hanpsa>XeHns

anekTpogguratens go 0 B.



DyHKUMO- o 3aBog.
YHKLY HasBaHue cyHKumn [inana3oH HacTporku A, Usm.
HarnbHbIV koA, 3Hau.
P2-19 Hactpoiika octaHoea B | 0: Hesasucumoe Bpems 0 o
pex1me pasaensHoro 3aMefieHUs] HanpshKeHUst
[V 1 4acToTbl

1: CHavana CHuxeHne
HanpspkeHus, 3atem
4acToTbl

0: HesaBucumoe BpemMs 3amefsieHMs 4acToTbl W BbIXOQHOro
HanpsKeHus.

Yactota M HanpshkeHne CHWXATCH OAHOBPEMEHHO, HO CO CBOVMM
nHOMBMAYyanbHbIMKM NapamMeTpamu 3ameasieHus, YTo no3sonset 6onee rmMbko
HacTpauBaTb NpoLecc OCTaHoBa.

O6bIYHO McMonb3yeTcs ANs CTaHAAPTHBLIX NMPUMEHEHWIA.

1: CHa4yana cHkKeHue HanpsxeHus Ao 0, 3aTeM YMeHbLUeHMe 4acToTbl.

[IByxaTanHblii NpoLiecc OCTaHOBa: HaNpsbKeHe cHavyana nagaeT Ao Hyns,
3aTeM yMeHbLUaeTCcs yacToTa, 4To obecneymBaeT 6onee nnaBHY OCTAHOBKY
NS HEKOTOPbIX TUNOB HArpPy3oK.

Pexum moxeT ObiTb noneseH Ans Harpy3ok C BbICOKOW WHepuuen unm
creumnanbHbiX TpeboBaHWI K OCTaHOBY.

Bblbop pexuma 3aBUCUT OT XapaKTepucTWK asuratens u TpebosaHwin
TEXHOMOrMYeCcKoro npowecca.

CDyHKu_Mo- HasBaHue cyHkumn [nana3oH HacTPOMKn 3asop. Usm.
HanbHbIV KoA, 3Hau.
P2-20 AxTuBaums 0: OTkntoyeHo 1 [
orpaHuyeHus no Toky B | 1: BknoyeHo
U/f pexxume

0: OTKnIoYeHo.

Mpyv npeBbllieHMM Toka Bbie Mopora cpabaTbiBaHWs  3alMThbl
npeobpa3oBaTenb HeMeAreHHO OCTaHaBNMMBAETCH C aBapuen (Hanpumep,
«[eperpyska no Toky»).

1: BknroyeHo.

Mpu pe3kom Bo3pacTaHuM Toka npeobpasoBaTenb He OTKMKYaeTCs, a
aBTOMAaTUYECKM CHMXKAET BbLIXOAHYK 4acTOTy, YTODObl OrpaHWYuTb TOK [0
6e30MacHOro ypoBHS. OTO MO3BOSSET «MPOEXaTb» Yepe3 KpaTKOBPEMEHHbIE
neperpysku (Hanpumep, 3aknnH1BaHne Hacoca) 6e3 octaHoBa npoLecca.

myHK'{"D_ HassaHnue dyHkuumn [inana3oH HacTporku 3ason. Uzm.
HanbHbIV KoA, 3Hau.
P2-21 AxTuBaLMA 0: OTknoueHo 1 ]
OrpaHu4eHuns no 1: BkntoyeHo

HanpsbxeHuto B U/f
pexvve



0: OTKntoYeHo.

Mpn NOBbILEHNN HANPSXXEHUS B 3BEHEe MNOCTOSIHHOrO Toka (Hanpumep,
npu GbICTPOM TOPMOXKEHUN) Bbile Mopora npeobpasosaTtenb OTKO4aeTCs C
aBapven «[epeHanpskeHver.

1: BknioyeHo.

Mpn pocTe HanpsbkeHWs B 3BEHE MOCTOSHHOTO TOka npeobpasoBaTernb
aBTOMaTW4eCcku YyBenuWuMBaeT BbIXOAHYK 4acToTy, 4ToObl nepeBecTu
asuratenb U3 pexuma reHepaumm (TOPMOXEHWS) B ABUraTENbHLIN PEXUM 1
TEM CaMbIM CHW3WUTb HanpskeHne. OTO OCOBEHHO BaxHO AnsA cuctem bes
TOPMO3HOTrO pe3ncTopa.

d’yHKuyl 0- HasBaHue cyHKkumn [inana3oH HacTporku 3ason. Wam.
HamnbHbIV KOA, 3Hau.
P2-22 KoadhchuumeHt 0~ 100 30 o
nopaBneHvs
nepeHanpsbkenns B U/f
pexvve

MapameTp ynpaBnsieT Tem, Hackonbko GbicTpo npeoGpasosaTtens GygeTt
NOBbILATL YaCTOTY AN CHWKEHUS HaMPshKeHUs B 3BeHE NOCTOSIHHOMO TOKa.

®yHKLl}40- HasBaHue cyHKumn [inana3oH HacTpouku 3ason, Uzm.
HanbHbIN Kop, 3Hau.
P2-23 Mpepen nosbiLweHWs OlMy~50Ty 5Ty u]
YacToTbl NpK
orpaHNyeHUn
nepeHanpsbkeHns

3awuTa OT 4pe3MepHOro M HexenaTenbHOro YCKOpeHWs Auratens B
npouecce noaaBneHns nepeHanpsHKeHns.

Hanpumep, ecnu asuratens pabotan Ha 40 Iy, n cpaboTtano orpaHuveHne
nepeHanpshxeHns, To Aaxe NpW MakcMManbHOM AeiCTBUM anroputma yactoTa
He nogHumeTcs Bbiwwe 45 My (40 My + P2-23).



Fpynna P3: MapameTpbl Ans perynMpoBKU BEKTOPHOro cnocob6a
ynpasnenus (VC).

Koabl oyHkuun rpynnel P gelcTBUTENbHBbI TOMBKO AN BEKTOPHOro
ynpaBneHns U HegencTBUTENbHbI AN ckanspHoro ynpasnexuns (U/f).

myHKu.M o HasBaHue cyHKkumn [inana3oH HacTporku 3ason, Uam.
HarnbHbIN Kof, 3Hau.

P3-00 YactoTa 0.00 'y ~ P3-02 5.00 My u]
nepexnoyeHna 1

P3-01 Peseps - - #

P3-02 YactoTa P3-00 ~ P0-14 10.00 'y o
nepexnioYeHns 2

P3-04 KoadbdpmumeHT 0.1~10.0 4.0 o
NPOMNOPLIMOHANBEHOCTN
KOHTypa ckopocTm 1

P3-05 Bpewms vHTerpuposanust | 0.01c¢~10.00 ¢ 0.50c o
KOHTypa ckopocTh 1

P3-06 KoadpcpmumeHt 0.1~10.0 20 o
NpOMopLMOHanLHOMO
YBEMNUYEHNS KOHTypa
cKOpoCTH 2

P3-07 Bpewms nHTerpuposanmst | 0.01c¢~10.00 ¢ 0.50c o
OTKIOHEHUI KOHTYpa
CKOpOCTW 2

Mpu paboTte Ha pasHbix yactoTax MY moxeT BbIGMpaTb pasnuyHbie
KO3 PULMEHTBI KOHTYpPa CKOPOCTW.
Jlorvka nepeknoyeHns Mexay pexvnMamy nokasaHa Ha pucyHke 6.8.

MNapameTpb! M *

(P3-04, P03-05)

(P3-06, P03-07)

—>

YactoTa

P3-00 F3-02

PuvcyHok 6.8 — 3aBucrmocTb napameTtpoB MU oT yacToTsl
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HacTpowka MNU-perynaTopa ckopocTu:

YBenuyeHne nponopLMOHanbHOr0 KoadduLmMeHTa YCKopsieT peakuumio
CUCTEMbI, HO CIINLLIKOM BbICOKOE 3HauYeHVe Bbl3biBaeT KonebaHnst cucTemsl.

YMeHbLUeHNe MHTerpanbHOro BpeMeHu yny4luaeT AVHAMUYECKWN OTKIVK,
HO CMULLKOM Marioe 3Ha4yeHue NpuBoanT K HEYCTONYMBOCTU CUCTEMBI.

MeTtoa HacTponku:

Ecnu 3aBogckve napameTpbl He noAXoAsAT, TpebyeTcsa nocTeneHHo
yBEnu4MBaTh NPonopLMoHasbHbIn koadduumeHT P Ao rpaHuLbl yCTOMYMBOCTY,
3aTeM yMeHbllaTb WHTerpanbHoe Bpems Ans  ObiICTporo oOTknMka K
MWHVMManbHOTo NepeperynmpoBaHus.

HenpasunbHble HACTPONKN MOTYT BbI3BaTh:

. UpesmepHoe nepeperynmpoBaHne CKOpoCTH;

. ABapuv No nepeHanpsXKeHNIo NPU MHEPLIMOHHOW Harpyake;

. Oco6eHHO KPUTUYHO MPU PE3KOM CHUXEHUN CKOPOCTU.

[INa TOYHOWM HaCTPOWKN HEO6XOANMO:

. MpoBOANTL TECTbI C NOCTENEHHBIM N3MEHEHNEM NapameTpoB;

. KoHTponvpoBsatk ocumnnorpadoM nepexofHble NpoLecchbl;

. YunTbiBaTh MHEPLMOHHOCTb MEXaHUYECKON CUCTEMBI.

DyHKLMO- . BOA,
YHKUMO HasBaHue cyHkumn [nana3oH HacTPoOMkn 3ason U3m.
HanbHbIN Kof, 3Hau.
P3-08 BbIGOp MHTErpanbHbIx 0: MonHoe 0 ]
CBOWICTB KOHTYpa VHTerpupoBaHue npu
CKOpOCTU pasroHe/TopMOoXeHUn

1: CenekTuBHoe
VHTErpupoBaHue npu
pasroHe/TopMOXeHUN

0: NMonHoe nHTerpupoBaHue Npu pasroHe/ TOPMOXKEHUM.

MHTerpanbHas coctaBnsioLlas akTMBHa Ha BCex aTanax pabotsl. MapameTp
acbdekTMBEH NpU pesknx pasroHax, obecneyvnBaeT Gonee ObICTPbIA OTKIUK
CUCTEMbI, HO BO3MOXHO NepeperynnpoBaHue.

1: CeneKkTMBHOE MHTErpUPOBaHUE NPU Pa3roHe/TOPMOXKEHUM.

WHTerpanbHas cocTaBnsioLlias OTKNIOYaeTcs BO BpeMsi  yCKOpeHus/
3ameanenus.  ObGecneuvBaeTcsl  CTabWNMbHOCTb  MpU  OUHAMUYECKUX
N3MEHEHMsIX, MWHUMU3aUnUs BO3MOXHOCTU MNepeperynmpoBaHnsi CKOPOCTU.
HepocTaTtok pexvma — CHUXeHWEe GbICTPOAENCTBUSI CUCTEMDI.

°y"“”l‘°' HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asoa, Uzm.
HanbHbLIV koA 3Hau.
P3-11 MponopunoHanbHbIn 0 ~ 30000 2200 s}
KoathpULIMeHT
YCUIEHUS MOMEHTa
KOHTypa Toka, KP
P3-12 KoadpcpuupmeHt 0 ~ 30000 1500 o

VHTErpupoBaHmns
MOMEHTa KOHTYpa
Toka, Kl



P3-13 MponopumroHaneHbIn 0 ~ 30000 2200 o
KoathpULIMeHT
BO36Y>KAEHMs
KOHTypa Toka, KP

P3-14 KoadhcpuumeHt 0 ~ 30000 1500 o
VHTETPUPOBaHUS!
BO36YXAEHUsA
KOHTypa Toka, Kl

MapameTpbl HacTpovikn [1N-perynatopa KOHTypa TOKa BEKTOPHOro
ynpaeneHus.

[aHHble napameTpbl aBTOMaTMYECKN OMpedenstTcs nocne nposeaeHust
MOSIHON MAEHTUMMKaLUM 1 0BbIYHO He TpebyeT n3meHeHus.

B KOHType Toka MHTerpanbHbIN PerynsaTop UCMonb3yeT He MHTerpanbHoe
BpeMs, @ MPAMOWV KOIPMDULMEHT yeuneHns (MHTerpanbHbIn KO3MULIMEHT).

Mpy cnuwkom BbICOKMX 3HayveHnax koaddpuumentos [MA-perynsaTopa
BO3MOXHbI korebaHns B cucteme ynpasreHus.

B cniyvae Bo3HVKHOBEHUS KorebaHuii Toka Unu KpyTALLEro MOMeHTa MOXHO
BPYYHYIO YMEHbLUMTL MPOMOPLIMOHANBHbBIN UM MHTErpanbHbIN KO3MMULIMEHT.

DyHKLMO- Hazsanue 3aBop.

HANLHBIA KOR byHKLIAN J[inana3oH HacTPOWKKN 2Hau. U3m.
P3-15 Koadhcoumumert 0~ 200 0 o
nepeBo306y>xaeHNs

[aHHbIl napameTp NO3BOMSET MNOAABNSATb POCT HAMPSHXKEHWA Ha LUUHEe
MOCTOSIHHOIO TOKa B MpoLecce TOPMOXeHNs npeobpasoBaTens 4acToThl.

Yewm Bblle 3HaYeHne, TeM cunbHee apdeKT nogaeneHus.

MarHutHoe TOpMOXeHMe MOoBbillaeT TOK cTaTtopa 3a CYeT YBennyeHus
BbIXOAHOTO  HanpsikeHns 1Y, Tem cambiM  ynydywas paccevBaHue
peKkynepaTuUBHOW SHEPrMM U OrpaHWuMBasi POCT HAMpPsKEHWs Ha  LiuHe
NMOCTOSIHHOIO TOKa.

Yem Bbile kO3(DULMEHT YycuneHuss, Tem Oonblue TOK ABuraTens-
TpebyeTcs OCTOPOXHOCTb MPY HAaCTPOWIKE.

B cnyyasx paboTbl ¢ ManouHepLUMOHHBIMW Harpy3kamu v npuy NOAKIIHEHUM
TOPMO3HOrO pesucTopa HeobXxoOQMMO  yCTaHOBUTb  KO3(hpULMEHT
nepeBo3byxaeHns Ha 0, 4yToObl n3bexaTb aHOMarnbHO BbICOKMX TOKOB Mpu
TOPMOXEHUM.

DyHKLMO- HassaHue 3aBoga.

HanbHbIN Koa OyHKUMM Avanazon HacTpoiikn 3Hau. Usm.
P3-16 Koppekuusi 50 % ~ 200 % 100 % [a]
MOMeHTa npu
BEKTOPHOM
yrnpaeneHumn

Mpu 6e3AaTYNKOBOM BEKTOPHOM YMpaBreHUM CKOPOCTbIO 3TOT napameTp
UCnonb3yeTcst ANsl PErynpoBKU TOYHOCTU CKOPOCTM 3reKTpoaBuraTens Ha
HU3KMX YacToTax Npu YBENUYEHWUN Harpy3ku, U HA0GOPOT.



rlpVI BEKTOPHOM YyrnpaBfieHnU ¢ AaT4UKOM 06paTHOl71 CBA3M 3TOT NnapameTp
MOXeT perynmpoBatb BenUYMHY BbIXOQHOrO TOKa ny npu OOHUX N TeX Xe
3HaYeHNAX HarpysKku.
Hazsanne

®DyHKUMO- 3aBog.

HATLHBI KOg byHKLN [inana3oH HacTpoMku aHau. U3m.
P3-17 KoadbcumumeHt 50 % ~ 200 % 100 % o
KOMMeHcaLmm
CKONBXEHUS!
PerynMpOBKa TOYHOCTU nogaepxaHusa CKOpoCTH asuratens B

ycTaHoBMBLLEMCS pexume. Mpy 3aBbILLIEHHON CKOPOCTU — YMEHBLUUTL 3Ha4YeHVe
napameTpa, Npu 3aHWKEHHOW CKOPOCTUN — YBENUYUTL 3HAaYEHNe napameTpa.
Hassanue

®DyHKLMO- 3aBoa.

HambHLI KogL dyHKLN J[Anana3oH HacTPOWKKN 3Hau. U3m.
P3-18 Bpems 0.000c~1.000 ¢ 0.015¢ o
dunbTpoBaHUA

obpaTHoi cBA3n
o CKOpOCTH

JaHHblii napameTp onpeaensieT MOCTOSIHHY BPeMEeHW urbTpaumm
curHana obpaTHON CBS3M N0 CKOPOCTU:

YBEnuYeHe 3Ha4yeHusi NoBbIlLAeT CTabubHOCTL CKOPOCTU, HO CHUXaeT
GbicTpofeNCTBUE CUCTEMDI

YMeHbLUeHUe 3HayeHust ynyylwaeT peakuuio CUCTEMbIl, HO yMeHbluaeT
CcTabunbHOCTb CKOPOCTMU.

B ctaHOapTHbIX YCNOBHUSIX KOPPEKTUPOBKA He TpebyeTcs.

Hassanue
yHKUMKN

DyHKUMO-
HanbHbIN Kog

3aBoa.
3Hau.

J[nana3oH HacTPOWKn Usm.

P3-19 Bpewms 0.000c~1.000c 0.00c o
dunbTpoBaHNA

BbIXOJHOIO

curHarna KoHTypa

CKOPOCTH

MapameTp 3agaeT MOCTOSIHHYIO BpemeHu dunbTpauum  3aJatoLero
3HaYeHNs1 MOMEHTa, YTO CNoCcOBCTBYET MOBbILLEHUIO CTaBUNBHOCTU CKOPOCTY.
OO6bI4HO He TpebyeT HaCTPOMKH.

HasBaHue
hyHKUMKN

DyHKUMO-
HanbHbINA Kog

3aBop,.
3Hau.

J[ivana3oH HacTPOWKKn Usm.

P3-20 WcTouHnk 3apaHunsa

MakcumMarsribHoro

0: Lucpposoit curHan B 0 o
napameTpe P3-21

MOMeHTa

Ana pexuma
ynpasreHus no
CKOpOCTH

1: AHanoroBbIi Bxog All

2: AHanorosbiii Bxoa Al2

3: MpoTokon ceasm Modbus RTU
4: BbICOKO4ACTOTHbIN
MMMYnNbCHbIV BXoa HDI



P3-21 OrpaHuyerve 0.0 % ~200.0 % 150.0 % o
MOMEHTa
Ans pexuma
ynpaBrieHusi no
cKopocTh

B pexume ynpaBneHusi No CKOPOCTUM MaKCMMarbHbIA BbIXOAHOW KPYTSALLMNA
MOMeHT MY orpaHnyvnBaeTcs 0AHUM U3 UCTOYHUKOB 3a4aHWsA MakCUMarnbHOro
KpyTALwero momeHTa (P3-20):

0: UndpoBoi curHan B napameTtpe P3-21.

1: AHanoroBbIn Bxopg Al1.

Al1: nuHenHas HacTpovika — napameTpbl P5-15~P5-19; nomanas — P5-45
n rpynna PE.

2: AHanoroBbiv Bxog Al2.

Al2: nuHelHasa HacTponka — napameTpbl P5-20~P5-24; nomaHnas — P5-45
n rpynna PE.

3: NMpoTokon cBsA3nM Modbus RTU.

Mpsimoe nporpammMmmpoBaHmne yepes agpec ceasm (100 % cootBeTcTBYyeT P3-
21).

4: BbICOKOYaCTOTHbIN UMNYNbCHbIN Bxog HDI.

Hactpovika B napametpax P5-30~P5-33. 100 % cooTBeTcTBYeT P3-21.

MapameTp P3-21 3agaeT BepxHUil Npeaen MOMeEHTa ABuratens 4acToTHOro
npeobpasoBarensi.

Ecnn HanpaBneHne MomeHTa coBrnagaeT C HanpaBfneHWeM BpalleHus
OBUraTenbHbId  PeXuM,  MNPOTMBOMOMIOXKHO  HanpaBrieHWIo  BpalleHUs—
TOPMO3HOW PeXuM.

HacTpolika orpaHuyeHuin:

. [OBuratenbHbll MOMEHT — P3-21;

. TopmosHon MomeHT — P3-23.

[Mpu neprogunyeckom YepeaoBaHUM ABUraTenbHOrO 1 TOPMO3HOIO PEXMMOB
npu COOTBETCTBYHOLLEM OrpaHU4EeHU TOPMO3HOro MoMeHTa (P3-23) no3sonsiet
YMEHbLUNTb POCT HamMpsPKEHWS Ha LUMHE MOCTOSIHHOrO Toka M obecneynTb
HOpMarbHylo paboTy NPUBOAHON Harpy3ku.

QyHKu." o Hassanue J[ivana3oH HacTPOWKKn 3ason. U3m
HarnbHbIV Kof, byHKLUMK 3Hau.
P3-22 WcTouHuK 3apaHus 0: Lndbposolii curHan B 0 o
MaKcvmarnsHoro napameTpe P3-21
TOPMO3HOro 1: AHanoroBbivi Bxog All
MOMeHTa 2: AHanoroBbI Bxog Al2
ANs pexvma 3: Mpotokon ceAsn Modbus
ynpasrieHus no RTU
CKOpPOCTH 4: BbICOKOYaCTOTHbI

MMNynbcHbIN Bxoa HDI



P3-23 OrpaHuyerve 0.0 % ~200.0 % 150.0 % o
TOPMO3HOTO
MOMeHTa
Ans pexuma
ynpaBneHusi no
cKkopocTu

B pexumMe ynpasneHus no CKopocTv MakCcuMarbHbI TOPMO3HOM MOMeEHT 14
OrpaHM4nBaEeTCsa OAHMM M3 UCTOYHMKOB 3a4aHNs MakCHMasibHOr0 TOPMO3HOIo
MOMeEHTa.

0: UndpoBoi curHan B napameTtpe P3-21.

1: AHanoroBbin Bxopa Al1.

JlnHenHas HacTpoiika — napameTpbl P5-15 ~ P5-19; nomaHasa — P5-45 n
rpynna PE.

2: AHanoroBbiv Bxog Al2.

JInHenHas HacTpowka — napameTpbl P5-20 ~ P5-24; nomaHaa — P5-45 n
rpynna PE.

3: MpoTokon cBsA3nM Modbus RTU.

Mpsimoe nmporpammupoBaHune yvepe3 agpec cBsisu (100 % cooTBeTCTBYET
P3-21).

4: BbICOKOYaCTOTHbIN UMNYNbCHbINW Bxog HDI.

Hactpovika B napametpax P5-30 ~ P5-33. 100 % cooTtBeTcTBYeT P3-21.

MapameTp P3-23 3agaeT BepxHWIN Npegen TOpMO3HOro MOMEHTa ABuraTens
4YacToTHOro npeobpasoBaTensi.

Ecnn HanpaBneHne MomeHTa coBnajaeT C HanpaBfieHMeM BpaLLEHWs
OBUraTenbHbIi  PEXUM,  MPOTMBOMONIOXKHO  HampaBMeHWI0  BpalleHUsS—
TOPMO3HOW PexuM.

HacTtpovika orpaHuyeHnii:

. [BuratenbHbIi MOMEHT — P3-21;

. Topmo3HoM MOMEHT — P3-23.

Mpy neproanyeckom YepegoBaHUM ABUrATENbHOTO U TOPMO3HOMO PEXMMOB
npv COOTBETCTBYHOLLIEM OrpaHN4eHUN TOPMO3HOTO MoMeHTa (P3-23) nossonseT
YMEHbLUNTb POCT HaMpPSPKEHUSI Ha LUMHE MOCTOSIHHOrO Toka UM obecnevnTb
HOpMarbHylo paboTy NPUBOAHON Harpy3Kku.

DyHKUMO- Hassanue 3asoga.

. [Anana3oH HacTponkn Uzm.
HanbHbIN KoA, OyHKLMU 3Hau.
P3-24 Tok 0.0 % ~50.0 % 25.0 % ]
HaMarH14MBaHus
CUHXPOHHOTO
anekTpoasuraterns
Ha HU3KOoW
CKOpOCTU

MapameTp obecneumBaeT co3gaHve HeOOGXOQMMOro MarHWTHOrO Mons B
cTaTope Ans B3aMMOZEWNCTBMS C POTOPOM Ha Manbix obopoTax, korga 34C
nBuratenst mana.



PyHKuUMO- Hassate J[nana3oH HacTPOWKKN 3ason. Uam.

HanbHbIA KoA pyHKUMKN 3Hau.

P3-25 Yacrorta 0.0 % ~50.0 % 25.0 % [
OTKITHOYeHNsA
HamarHu4mMBaHus
CUHXPOHHOrO
anekTpoasuraTens

YacTtoTa, Bbllle KOTOPOW AOMOSHUTENbBHbLIA TOK HamarHuumaHus (P3-24)
OTKII0YaEeTCS.

PyHkuyo- Hassanve [nanasoH HacTPOMKM 3asoa, Uam.
HanbHbLIU KOO d)yHKLIMM 3Hau.

P3-26 Bpewms Oc~5c 0.1lc [
npeasaputenbHoro
BO30YyxAeHns
CUHXPOHHOTrO
anekrpoasuratens

BpeMﬂ nogayv Toka HaMmarHU4nBaHus Ha oOMoTKM CcTaTopa nepen Havanom
BpaLleHus.

oyHKL[M o HassaHnue dyHkuun [inana3oH HacTpouku 3ason, Uam.
HanbHbIV KoA 3Hau.
P3-30 ~ P3-43 Peseps - - #
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Fpynna P4: NapameTpbl anektpoasuratens 1

DyHKUMO- Hassanue 3aBop.

HanbHbIN Kog, pyHKUMKN Aunanason nacTpoiikm 3Hau. Wsm
P4-00 WpeHTudukaumua 0: Het pencteus 0 o
napameTpos 1: CtaTuyeckas

anekTpofsuratens 1 | uaeHTUdMKaLus
2: MonHasi AavHammyeckasi
vaeHTudmKaumsa

YT10Obl MOMYyYNTb BBLICOKYID MPOM3BOAUTENBLHOCTL — AnekTpoasuraTens
N OnTMMarnbHble XapakTepucTUKM  ynpaeneHus, TpebyeTca  nonyunTb
TOYHblE MapaMeTpbl YNpaBnsemMoro anekTpoasuratens. [Ans obnervexus
AaHHOM 3afjayv  wcnonb3yetcs  (PyHKUMS uaeHTUdMKauMM napameTpos
anekTpoasuraTens.

OTanbl NpW BbINOMHEHUN naeHTUdMKaLMUK:

BbibpaTb nctoyHuk komaHg nycka/octaHoa (P0-04 = 0) — ynpaeneHve c
naHenv;

3atem BBecTM crneayloliMe napaMmeTpbl B COOTBETCTBUM C NAcnopTHON
Tabnuykon anekTpoasuUraTens:

-P4-01 — HomyHanbHasa mowHOCTb anekTpoasuratens 1 (kBT);

-P4-02 — HomyHanbHoe HanpsikeHwe anekTpoasuratensi 1 (B);

-P4-03 — uncno nontocos anekrpoasuratens 1;

-P4-04 — HoMVHanbHbIN ToK anekTpoasuraTens 1 (A);

-P4-05 — HomyHanbHas YactoTa anekTpoasuratens 1 (Mu);

-P4-06 — HomnHanbHas ckopocTb anekTpoasuratens 1 (06/MuH).

Mpeobpasosatenu yactotel INPRIME MX nmetoT ABa Tvna ngeHTudmkaumm.
Bbibop Tuna naeHTUgMKaLmMin 3aBUCUT OT TEXHOMOMMYECKUX YCIOBUIA:

A) Ecnu Harpyaka MOXeT ObITb NOMHOCTBIO CHSATA C Barna anekTpoasuratens,
cnegyeT BblOopaTb «2» B napametpe P4-00 (nomHas AuMHamuyeckas
naeHTuukaums), nogTeepauTb BbIbop, a 3ateM Haxatb «[MYCK» Ha naHenu
ynpasnexus. Mocne atoro MY 3anycTuTt anekTpoaBuratens Brepes v Hasag,
npousBedeT yckopeHue 1 3ameaneHue. Mpouecc MoXeT ANUTECA OKOMO ABYX
MUHYT, nocne yero MY npekpatut paboty. B pesynbtate maeHTUdUkaumm
OyayT paccunTaHbl cregyoLue napameTpebl:

- P4-07 (Tok xonocToro xoaa anekrpogsuratens 1) ;

- P4-08 (conpoTuBneHne ctaTtopa anektpoasuratens 1);

- P4-09 (conpoTuBneHne potopa anektpoasuratens 1);

- P4-10 (B3aMmHas MHAOYKTMBHOCTb CTaTopa U poTopa anektpoasuratens 1);

- P4-11 (MHOYKTVBHOCTB paccesiHus ctatopa 1 poTopa anekTpoasuratens 1).

B) Ecnu Harpy3ka He MoxeT OblTb MOMHOCTBIO CHATA C Bana
anekTpoasuraTtens, Bblbpatb «1» B napametpe P4-00 (ctatuyeckas
naeHTuukaums), noaTBepAnTb Bbibop, a 3atem HaxaTtb «[YCK» Ha
naHenu ynpasrnexus, nocne atoro MY aBTOMaTU4ECKN BLINOHUT U3MEPEHWE
crneayloLmx napameTpoB, He 3anyckas anekTpoasuraTenb:

- P4-07 (Tok xonocToro xofa anektpoasurartens 1);

- P4-08 (conpoTuBneHue ctatopa anekrpoasurarens 1);



- P4-09 (conpoTuBneHne poTtopa anektpoasuratens 1).

@yHKLIvVI o Hasganue [unana3oH HacTPoMnkun 3asop, U3m.
HanbHbIN Kof, DyHKUMK 3Hau.

P4-01 HomuHanbHas 0.1 kBT ~1000. 0 kBT Basuent []
MOLLIHOCTb or
anekTpofsuratens 1 moaenm

P4-02 HomuHansHoe 1B~1500B 3aBuCUTOT | =
HanpsbkeHne moaenu
anekTpoasuratens 1

P4-03 Yncno nomtocos 2~64 3aBucuTOT | W
anekTpofsuratens 1 moaenm

P4-04 HomuHanbHbIi TOK A~600.00 A 3aBuCuTOT | =
anektpogsuratensl | (0.1 A ~6000.0 A) mMozenv

P4-05 HomuHanbHas 0.01 My ~ PO-14 BaBucutoT | W
vacToTa mopaenm
anekTpoasuratens 1

P4-06 HomuHanbHas 1 06/MnH ~ 60000 06/MUH 3aBnCuTOT | =
CKOPOCTb BpaLLEeHMs mopaenm
anekTpoasuratens 1

MapameTpbl Bbile HEOOXOAMMO BBECTU COMMAcHO MacrnopTHoW Tabnunyke
anekTpoasuratens. HeBaxHO, Kakoih crnoco6 ynpaBneHWs UCMonb3yeTcst
(ckansipHoe nMBO BEKTOpPHOE), [AaHHble [OIMKHbl OblTb BBedeHbl Ans
obecneyeHns HambonblLue NPOM3BOAUTENBHOCTY NpeobpasoBaTens YacToThl.

DyHKLMO- o 3aBog.
HaMbHBI KOZ, HasBaHnue cyHkummn [nana3oH HacTPoWkn 3Hau. Usm.
P4-07 ToK X0nocToro xoga 0.01 A~P4-04 3aBucnt [

anekTpogsuratens 1 or
mogenm
P4-08 ConpoTuenexve 0.001 Om ~ 65.535 Om Basvent []
obmoTok cTaTopa or
anekrTpoasuratens 1 moaenun
P4-09 ConpoTuenexve 0.001 Om ~ 65.535 Om Basuent []
o6MoTOK poTopa ot
anekrTpoasuratens 1 moaenun
P4-10 Bsanmuas 0.1 M1~ 6553.5 MMH 3asvent []
WHOYKTUBHOCTb oT
anekTpogsuratens 1 mogenm
P4-11 WHaykTMBHOCTL 0.01 MMH ~655.35 MMH Basuent []
pacceaHna oT
anekTpoasuratens 1 mozenvm
MapameTtpbl P4-07 — P4-11 paccuutbiBalOTCA aBTOMaTUYECKU Mpu

nposefeHun naeHTudukaumm. Mpu cTaTtuyeckon naeHTudukaunm
paccunTbiBalOTCA TONbKO napametpbl P4-07 — P4-09. MNpu nonHon — Bce 5
napamMmeTpoB.
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npoBeAeHn AMHamMmnyeckon naeHTudmkaumm (P4-00 = 2).

DyHKLMO- o 3aBop.
HANLHbI KOR HasBaHue cyHkummn [inana3oH HacTporkun aHau. Usm.
P4-12 Bpewmsi pa3roHa 1.0c~6000.0c 100¢c o
npy AVHAMWUYECKON
(nonHoit)
naeHTudmkaumm
P4-13 Bpewms pa3roHa 1.0c~6000.0¢c 10.0c o
npy AVHaMN4ECKON
(nonHoit)
naeHTumkaumm
YcTaHaBnMBaeTCs Bpemsl pa3roHa U 3aMefrsieHus anekTpoasuraTens npu

MNOSItOCOB POTOPHOrO
SHKOAepa

my"Kuv" o HaszBaHue ¢yHKuumn [unana3oH HacTPOMkn 3asoa, WUzm.
HanbHbIN Kof, 3Hau.
P4-17 ConpoTuBnexve 0.001 Om ~ 65.535 Om Basucnt [
cTaTtopa CMHXPOHHOTO or
ABvratens mMozenv
P4-18 MHAYyKTMBHOCTbL NO 0.01 MIH ~ 655.35 MI'H Basuent []
ocu D cMHXpOHHOMO ot
napuvratens mopaenu
P4-19 WHAyKTUBHOCTbL NO 0.01 MIH ~ 655.35 MIH 3aBucuT n
0ocun Q CUHXPOHHOTO or
psuratenst moaenu
P4-20 Ob6patHas 9C 1B ~65535B Basvent []
CUHXPOHHOTO or
nABvratens moaenu
P4-21 Tok xonocToro 0.0 % ~ 50.0 % 10.0 % ]
X0/l CUHXPOHHOTO
psuratenst
P4-22 ~ P4-27 Peseps - - -
P4-28 Konuyectso nuHuin 1~ 65535 1024 o
MMNynbCOB SHKOAEPa
(A0 yMHOXeEHWs
YacToTbl x4)
P4-29 Buibop ¢dhasunposku 0: Mpsimas asnposka 0 o
aHKoAepa 1: OBpaTHas ¢haaupoBka
P4-30 Twvn aHKoaepa 0: ABZ HKpeMeHTarnbHbIi 0 []
(pe3eps)
1: UVW UMHKpeMeHTanbHbIN
(pe3eps)
2: JInHenHbIi
3: PoTaumoHHbIN
4: CUHYCHO-KOCWHYCHBbIN
5: ABCOMIOTHbIN
P4-31 Konuyectso nap 1 ~ 65535 1 []
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P4-32 Yron yctaHoBk1 0.0°-359.9° 0.0° []
3HKoAepa

P4-33 ~ P4-37 Peseps - - #

MapameTtpbl P4-17 ~ P4-21 OTHOCATCA K napameTrpamM CUHXPOHHOro
anekTpogsuraTens.

MapameTpbl P4-28 ~ P4-32 oTHOCATCA Kk MapameTpam 3HKogepa (onums ¢
nnatamu pacwmpenuns PG).

Mpynna P5: ®yHKUUM BXOOHbIX KIeMM

Cepusa INPRIME MX nmeeT 7 BXOAHbIX LMMPOBBLIX KINEMM U 2 KNeMMbl
aHaroroBbIX BXOJOB.

Hatz::ll-l;:on HasBaHnue cyHkummn J[imana3oH HacTPOWKKN 3::::‘ Uzm.
P5-00 DyHKUMA Knemmbl DI1 0~63 1 L]
P5-01 DyHKUMA Knemmbl DI2 0~63 2 L]
P5-02 DyHKUMS knemmbl DI3 0~63 9 []
P5-03 DyHKUMA Knemmbl DI4 0~63 12 ]
P5-04 DyHKUMA knemmbl DIS 0~63 13 []

(HDI)
P5-05 DyHKUMS knemmbl DI6 0~63 13 n
P5-06 DyHKUMs knemmbl DI7 0~63 13 []

OT napameTpbl WCMOMb3YTCA AN YCTAHOBKM (PYHKUMIA LMPPOBbLIX
BXOOHbIX Knemm (dpyHKuMM knemm He MmoryT aybnuposatbes). OnucaHuve
3HaveHun ot 0 go 63 — B Tabnuue 6.2

Tabnuua 6.2 — OnncaHue yHKLWA LPOBLIX KNEMM

SQAGHHOG
DyHKUMA OnucaHve u HazHa4eHue
3HaueHue
0 HeT dyHKumMm [laxe npu Hanuuum curHana Ha Bxoge He

BbINOMHAETCS HUKaKUX PYHKLWNA.
Heucnonb3yemble KNeMMbl MOXHO YCTaHOBUTL B
COCTOSIHUE «HET PYHKLIMNY» BO U3BexaHNe NOKHbIX
cpabaTblBaHui.

1 Myck (BpaLueHve Bnepen) DyHKUMM paboTbl B NPSIMOM U 0GpaTHOM
HanpaBneHuu.
2 PeBepc (BpalueHue B
obpaTHOM HanpaBneHumn)
3 TpexnpoBOAHON pexumM DyHKumst «CTOMM» Npy TPEXNPOBOAHOM pexume
ynpasnexus (CTOM) ynpasnexusi. [MogpobHee — cM. onucaxue

yHKUMOHanbHoro koga P5-11.
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4 TONYKOBbIV PeXUM, Paboyas yacToTa TONYKOBOrO pexuma, Bpemst
BpallieHve Bnepes pasroHa 1 3aMe/iIeHNs TONYKOBOro pexinma. Cm.
noppo6Hoe onuncaxHne napametpos P7-00, P7-01,
5 TONYKOBBIN PeXUM, P7-02.
obpaTHoe BpalLleH/e
6 YBenuyeHue 4acToTbl Korpa aTa hyHKLMSA aKTVUBHA, KOMaHb! yBeNuieHnst
(BBEPX) N YMEHbLUEHWS1 YacToTbl GyayT M3MEHSTLCS, eCNU
YacToTa 3afaeTcs Yepes BHELLHWIA TepMuUHan.
ECIu MCTOYHMK 4acToTbl YCTaHOBIIEH Ha
7 VMEHbLLIEHVE YaCTOTh! LiMchpOBYIO HACTPOIAKY, 3aaHHyH HacTOTy MOXHO
(BHU3) perynupoBaTh BBEPX U BHI3. CKOPOCTb N3MEHEHUS
(ar perynupoBku) 3agaetca napametpom P5-12.
8 OcTaHoB No nHepumn Mocne nony4yeHus komanabl «CTOM» MY
npekpaLlaeT nogayy HanpskeHus Ha
anekTpoAsuraTenb, NPOLECC OCTaHoBa
He KOHTpOrMpyeTcs npeobpasoBaTenemM 4acToTbl.
9 Mepesanyck npu [aHHas dyHKumMa obecneunBaeT yaaneHHbIN
BO3HWKHOBEHWY OLLIMGKN riepesanyck Npu BO3HUKHOBEHWUM OLLIMGKN.
KHonka c6poca Ha naHenu 4enNcTBYET TakuM e
obpa3zom.
10 Maysa BpalueHus MY BbINONHSAET OCTaHOB, HO BCe NapameTpbl
coxpansitotest. MNocne ncyesHosenns curnana M4y
BO3BpalLaeTcs B paboyee COCTOsHYeE.
11 Monb3oBaTenbkckas olwmbka Mpwu nocTynneHun nonbaosaTensckon owmnbku MY
(HO koHTaKT) coo6LLaeT 0 HEUCNPaABHOCTU W OCTaHABNUBAETCS.
11 Monb3oBaTenbckas owmnbka KomBuHaLms umdpoBbIX CUrHANoB Ha YeTbipex
(HO koHTaKT) KnemMmax no3sonsieT 3agasaTb 40 16 pasnnyHbix
CerMeHToB HacTpoek. MoapoGHble KOMBUHaLMK
12 Knemma 1 npvBeaeHbl B Tabnuue 6.3.
MHOTOCTYMEHYaToro pexuma
13 Knemma 2
MHOrOCTYMEeHYaToro pexvma
14 Knemma 3
MHOTOCTYMEHYaToro pexuma
15 Knemma 4
MHOTOCTYMEHYaToro pexuma
16 BbiGop BpemeHu pasroHa 1 Bbibop BpeMeHM nocpeacTBOM KOMGUHALMU ABYX
3ameqneHus, knemma 1 KrneMMm Arsi Bbi6opa Mexay YeTbipbMs BUAaMMU
a3roHa v 3ameaneHusi. MogpobHee - cM. Tabnw
17 BbiGop BpeMeHu pasroHa v 2 4 An Ap wy
3ameqneHns, knemma 2 i
18 MepexnioueHne mexay MepeknioueHne mexay OCHOBHbIM KaHanom «A»
MCTOYHMKaMKN 3adaHus nP0-10.
YacToTbl
19 C6poc HacTpoek BBEPX/ Mpwu akTMBaLMM OTMEHSIET BCE U3MEHEHUS YacTOThbl,
BHN3 caenaHHble komaHaamm BBEPX/BHAS.
BoccTaHaBnMBaeT YacTOTY COMMAacHO 3HaYeHMIo
napametpa PO-11.
20 Bbi6oOp UCTOYHMKaA KOMaHL, Koraa nctouHrnkom komaHa He SBRSTCA KHOMKN

nyck/octaHoB, knemma 1

naHenu ynpasneHus, BO3MOXHO NepekrnyeHne
Mexay yrpasrneHnem Yepes Knemmb! (BHeLUH1e
CUrHarbl) ¥ ynpasieHUeM C naHesnu.
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B pexwvme ynpasnerusi no Modbus RTU
obecneunBaeTcsi NepekmnioyYeHne Mexay
ynpasnexuem no Modbus RTU v ynpaeBneHuem ¢
naHenm.

21

3anpet pasroHa u
3aMeqneHus

BnoknpoBka CUrHanoB U3MEHEHNs ONOPHOTo
CuUrHana oT ApYruX UCTOYHUKOB (KpOMEe KoMaHAbl
BbIKIIOYEHMS).

22

MpwuocTaxoska M-
ynpaBneHus

Ecnu nctounuk yactotsl P0-06 — PID, To npun
aKTMBaumMmn GyHKLMM nponopuuoHansHas (P),
nHTerpanbHas (1) n aubdeperumansHas (D)
COCTaBIIAIOLLME OTKIIIOHAKOTCS.

Mpeobpa3zoBaTenb 3anoOMUMHAET TEKYLLYIO YacToTy 1
npopomkaeT paboTy 6e3 koppekunu.

Mocne cHatus curiana MUA-perynatop
BO306HOBNSIET paboTy C NOCNEAHNX aKTyarbHbIX
3HAYEHNIA.

23

C6poc coctosHus MNK

MK npnoctaHaBnnBaeT BbINOMHEHWE NPOrpaMmbl
BO Bpems npouecca. Mpun nomoLy yHKLUN
KNneMMbl MOXeT 6biTb BOCCTAHOBIIEH [0 UCXOAHOTO
cocTosiHusi npoctoro MNJIK.

24

May3aa BoGynsuum

Mpeo6pasoBaTeniemM 4acTOTbl OCYLIECTBAAETCS
nofiaya BbIXOAHOMO HaNPSKEHWUS Ha LIEHTPabHOM
yacrtoTe, a dyHKUMs BOBYNALMM BPEMEHHO
OTKIIIOYAETCS.

25

TanmepHbIN BXOAHOW curHan

Korna ANUTEeNbHOCTb CUrHana gocturaet
YCTaHOBIIEHHOTO B! 3aMb ',.'a usa,
aKkTuBMpyeTcst PyHKUWSA TakMepHOro Bbixoaa.
TpebyeT COBMECTHOrO UCMOMNb30BaHWS C BbIXOAOM

FM (cbyHkumsa 17) n napametpamu P7-39, P7-40.

26

HemepnneHHoe TopmoxeHue

MNOCTOAHHbLIM TOKOM

Korga cvrHan Ha knemme aktuseH, MY
NEePeKmioYaeTCs B COCTOSHUE TOPMOXKEHNS
NOCTOAHHbLIM TOKOM, YCTAHOBJIEHHbIM B NapamMeTpe
P1-16.

27

Bxoga BHeLHeN owmnbku

(HOpMarnbHO 3aMKHYTbII)

Bxop BHelUHel owmnbKk1 (HOpMarnbHO 3aMKHYThIN).
Korpa dyHkums aktmeHa, MY cooblyaeT 06 owmnbke
Err28 v octaHaBn1BaeTCs B pexume, yCTaHOBMIEHHOM
B napametpe P9-23.

28

C6poc anuHbl

BbinonHeHue cbpoca AnmHbl

29

Bxop cuetunka

BbinornHeHe oTcyeTa MMMYbCOB, YCTaBKa CHETUMKa
— B napameTpe Pb-08.

30

C6poc cuyetunka

OuncTKa AaHHbIX CHEeTHMKA.

31

Bxog STO1

Mo ymonyaHutio yctaHoBneH B P5-07

32

3anpert ynpasneHus
KPYTSILLUM MOMEHTOM

MpeobpasosaTesb YacTOTbI HE BbINOMHSAET
perynupoBky KpyTSILLEro MOMeHTa, paboTaeT B
pexvme ynpasneHusi CKopoCTbio.

33

MMnynbcHbI BXOA,

DYHKLWS BBICOKOYACTOTHOTO UMMYIbCHOTO BXOAA
(nencTBuTENbHA TOMNbLKO ANS Knemmbl HDI).

3anpeT Ha nsmMeHeHvne
4acToTbl

Korpa curHan aktvseH, M4 He pearvpyeT Ha
M3MeHEHWs! OMOPHOTO CUrHana 4acToTbl.
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35 O6patHoe M-ynpaenexve Korpa curHan akTuBeH, HanpasrieHne AeicTeus
MWO-ynpaBneHns NpoTUBOMONOXHO HaNpaBreHwio,
yCcTaHOBMeHHoMy napameTpom PA-04.

36 BHewwHwnii octaHoB 1 Mpu ynpaBneHun ¢ naHenu BbINOMHAET yHKLMIO
kHonkn «CTOMM» Ha naHenw.

37 BbIGOp UCTOYHMKA KOMaHL, Mcnonb3syeTca ans nepeknioyeHns mexay

nyck/ocTaHoB, krnemma 2 ynpasrieHNeM C KIeMM 1 1o CeTeBOMY MPOTOKONY.
Ecnu B kavecTBe BapuaHTa ynpasneHus BbiIopaHb!
KNeMMbl ynpaBneHusi, TO Npu akTUBHOM cUrHane
BbIMONHSIETCS NEPEKoYeHne Ha ynpaBneHue no
CETeBOMY MpPOTOKOJTY.

38 Maysa M[-ynpaenexus Koraa curHan akTuBeH, (hyHKUMSI UHTErpupoBaHus
npv MW[- ynpaBneHun npuocTaHaBnMBaeTcs,

HO NporopLWoHarnbHas 1 auddepeHLmansHas
perynupoBKa ocTaloTcst ASUCTBYIOLLNMA.

39 MepekntoyeHne NCToYHMKa Mpwu akTUBaLMM 3TOW MCTOYHUK YacTOThbl A

4acToTbl A Ha OMOpPHYI0 3aMeHsAEeTCs Ha onopHyto vactoTy (P0-11).
yacToTy

40 MepekntoyeHne NCToYHMKa Mpw akTMBaLMUM 3TOW UCTOYHKK HacTOThbl B
YacTtoTbl B Ha onopHyto 3aMeHsieTcs Ha OnopHyto YacToty (P0-11).
yacToTy

41 Mepekntoyenvie mexay 301 AKTMBMPYET NepekstoyeHne Mexay napameTpamm
nda2 anekTpoasuratens 1 v 2.

42 AKTUBaLMS NOXapHOro AKTMBaLMS NOXapHOro pexuma, no hpoHTy
pexvma curiana, cm. P7.77-P82.

43 MepekntoyeHve mexay Korpa ycnosuem nepeknioyeHns mexay
napametpamu MAA- napametpamu M-ynpasneHus asnseTcsa
ynpaBneHus BxopaHas knemma (PA-21 = 1), npy HeakTUBHOM

curHane Ha knemme, 1o MY ncnonb3yet
napametpbl PA-06 ~ PA-08. Ecnu curHan Ha
knemme aktuseH, To M4 ncnonbsyer PA-18 ~
PA-20.

44 MepekntoyeHne mexay MepeknioyaeT NpMBOA MeXAy pexumamn
pexvMamu ynpasneHust no ynpaBreHNsi MOMEHTOM M CkopocTbio. Ecrin
CKOPOCTU/MOMEHTY TEpPMUHanN HeaKTUBEH, NpeobpasoBaTens paboTaeT

B pexuvme, 3aaaHHoMm napameTpom Pd-10

(pexuM ynpaBneHusi CKopocTbto/MoMeHToMm). Mpun
aKTYBaLMM TEPMUHANA NPOUCXOAUT NepekIioveHre
B aNlbTEPHATUBHbI PEXUM.

45 ABapwiiHbI ocTaHoB Korpa knemma aktuHa, MY ocrtaHaBnueaetcs
Ha MaKcUMarnbHOW CKOPOCTW, a TOK B npoLiecce
ocTaHoBa orpaHuumeaetcst. [laHHas yHKLus
UCTOSb3yeTCs AMsi aBapyiiHOI OCTAHOBKYW NPUBOAA
B 3KCTPEHHbIX CUTyaumsx, koraa TpebyeTcs
HeMme/IeHHoe npekpalleHne paboTbl.

46 BHelUHWit ocTaHoB 2 B nio6om pexume ynpaBneHust AaHHas yHKUMs
MOXeT MCMOb30BaTLCA ANS NNaBHOMO 0CTaHOBa
npeobpasoBaTens ¢ 3aMeAneHnem, npu 3Tom
BpEMsi TOPMOXeHUSI (PUKCMPOBAHO 1 COOTBETCTBYET
«BPEMEeHW 3ameaneHns 2»

(P7-04).
47 3amepnneHuve ¢ Korpa knemma aktuBHa, MY cHavana cHwxaet

TOPMOXEeHWEM MOCTOAHHbIM
TOKOM

CKOPOCTb A0 4YacCTOTbl Ha4ana AuHamMu4eckoro
TOPMOXXEHUA, a 3aTeM MNepeknioYyaeT B COCToOAHne
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AVNHAMUYECKOrO TOPMOXEHMUS.

48 C6poc BpemeHu B paboyem Korpga knemma akTvBHa, Bpems B paboyem pexume

pexvme MY c6pacbiBaeTcs, 1 3Ty pyHKUMIO Heobxoammo
ucnonb3oBaTb BMecTe ¢ napametpamu P7-36 n
P7-38.

49 Mepekntoyerve Mcnonb3syeTca Ans nepeknioyeHns mexay
[BYXMpOBOAHOro/ [ABYXMPOBOAHbIM 1 TPEXMPOBOAHBLIM PEXMMOM
TPEXMPOBOAHOTO YNPABIEHUs | yNpaBreHus!.

50 BanpeT pesepca Mpw akTMBaLMM 3TOW (PYHKLMM, pEBEPC

anekTpoABUraTersi HEBO3MOXEH.

51 Hactpoiika HencnpaBHOCTU Mpw 3aMblkaHun 31O kKnemmel MY BLIBOANT Ha
none3osartens 1 pavcnnen Err30.

52 Hactpoiika HencnpaBHOCTU Mpw 3amblkaHumn 3ToM knemmsbl MY BbIBOAWT Ha
none3osarens 2 avcnnent Err31.

53 Bxop pexvima cHa DyHKums ‘CoH’ akTUBUpPYETCSA/AeaKkTMBMpyeTcs

Yepes BHELLHWe TepMUHarbl: NPy 3aMbIKaHUn
KOHTaKTa (hyHKLSi NPUHYANTENIBHO aKTUBMPYeETCS,
npu pa3mbikaHun npeobpa3oBaTenb BbIXOAUT U3
pexuma cHa 1 nepexoauT B pabounin pexum (He
cBsasaHo ¢ [MN-perynupoBaHuem).

54 Peseps -

55 Peseps -

56 Bbi6op knemmbl 1 YcraHoBka LMpoBoro Bxoaa Anst UCTOYHUKA
HavanbHoro AnameTpa HavanbHoro AuameTtpa 6apabaHa B pexvme
GapabaHa KOHTPONS HaTshKeHWs!, koraa napameTp C1-11=0

57 BbiGop knemmbl 2 YcTaHoBKa L poBoro Bxoaa Anst UCTOYHMKA
HayarnbHoro AuameTpa HavanbHoro avametpa 6apabaHa B pexvime
GapabaHa KOHTpONs HaTsxeHus, korga napameTp C1-11=0

58 OcTaHoBKa pacyeTa AkTUBaLVMA PyHKUMM Ha LMDPOBOM BbIXOAE,
nAvametpa 6apabaHa Koraa 3HaveHue auameTpa 6apabaHa B cucteme

KOHTPOISA HaTSHKeHWUs! OCTUraeT 3HaYeHws],
3apaHHoro B C1-20.

59 BBop BuTKOB Lindposoii Bxop (DI) B cucteme koHTpons

HaTSXKeHWs! NS NOMyYeHUs curHana,
COOTBETCTBYIOLLEIO KONIMYECTBY BUTKOB (Ans
pacyeta gnameTpa 6apabana).

60 Mepexknioyenne GapabaHa BbiBop mexay CoCTosHUAMM “HamoTka” 1

“pa3moTKa” B CUCTEME KOHTPOIS HaTSHKEHMS.

61 Beopg STO2 Mo ymonyaHuio yctaHoeneH B P5-08

62 TonwwuHa maTepuana 1 3apaHue TonwuHbl Matepuana. Korga ans
(ynpaBrneHuve HaTshkeHnem) napametpa C1-21 BbiGpaHo 3HaueHue 0, TonwmHa

maTtepuana 3agaeTcst kombuHaumen coctosHuiA DI-

63 TonwwuHa maTepuana 2 BXOA0B. YeTblpe NpeayCcTaHOBMEHHbIX 3HAYeHus!

(ynpaBneHue HaTskeHneM)

TOSNLWMHbI 3anucbiBaloTcst B napameTpbl C1-22~C1-
25, a aKTMBHOE 3HaueHue BbibupaeTcs noruyeckomn
KomGVHaLuwmen ypoBHel Ha DI- TepmuHanax.
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Knemmbl MHOrOCTyneH4aToro ynpaBrneHuss MOryT HacTpavBatb Ao 16
CTyMNeHen CKopoCTU, Kak nokasaHo B Tabnuue 6.3.

Tabnuua 6.3 —OnucaHne yHKLUUIA MHOTOCTYNeHYaTbIX KOMaHz,
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Knemma Knemma Knemma Knemma
MHoro- MHoOro- MHoOro- MHoro- Homep Mapametp
CTyneH4aToro | CTyneH4yaToro CTyneH4aToro | CTyneH4YaToro cTyneHn
ynp 4| ynp 3 | ynp 2| Yy 1
Bbikn. Bbikn. Bbikn. Bbikn. CKo;?locrb PC-00
Bbikrn. Bbikn. Bbikr. CKOZOCT" PC-01
Bbikr. Bbikrn. CKO%OCTb PC-02
Bbikn. Cropocte PC-03
CKOpsoch PC.04
CkopocTb PC-05
CKO[;OCTb PC-06
CkopocTb PC.07
8
Cm%‘m" PC-08
CKOp]%CTb PC-09
CKO??CTb PC-10
Cxor;cn, PC-11
CKO];-);)CTI:- PC.12
Cropacts PC-13
CKOECTI:. PC-14
C“"Eg"“’ PC-15
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B Tabnuue 6.4 nokasaHbl KOMOWHauMM knNemMMm fAns Bblbopa BpemeHu
pasroHa u 3amepneHus.

Tabnuua 6.4 — KombuHauum knemm ansi Belbopa BpeMeHW pasroHa u
3amenneHust

BapuaHT BpeMeHu pa3roHa u

Knemma 2 Knemma 1 3amenneHns MapameTpb!
Bbikn. Bbikn. 1 P0-23, P0-24
Bbikr. Bxn. 2 P7-03, P7-04

Brkn. Bhbikn. 3 P7-05, P7-06

Bxn. Bxn. 4 P7-07, P7-08
H:lz::ll-l;:‘;n HaszBaHue ¢yHKuum [unana3oH HacTPoOMkn 3::;’:_" WUzm.

P5-10 Bpems counbTpauumn 0.000c~1.000¢c 0.010¢ o

umppoBbIx Bxoaos DI

HacTtpovika 4yBcTBUTENBHOCTH LdpOoBbIX BXOAoB (D). Mpn nobieHHoON
BOCMPUMMYMBOCTM BXOAA K MOMEXaM, BbI3bIBAIOWMUM NOXHblE cpabaTbiBaHus,
AaHHbI NapameTp MOXHO YBEMWUYUTbL — 3TO MOBbLICUT MOMEXOYCTONYNBOCTb,
HO CHU3WT YyBCTBUTENbHOCTb LIMPPOBBLIX BXOAOB.

tDyHKuvuo- HasBaHnue cyHkuumn [unana3oH HacTpoukun 3ason. Uzm.
HanbHbIV koA 3Hau.
P5-11 Pexwum ynpaBneHus 0: 1ByxnpoBoaHoi pexum 1 0 []
C Knemm 1: [IByXnNpoBOAHOW pexum 2

2: TpexnpoBoaHoW pexum 1
3: TpexnpoBOAHON pexum 2

0: AiIByxnpoBoAaHoOM pexum 1: KomGuHaumm knemm:

ny
CcOoM
Bnepeg DI1 (P5-00:1)
PeBepc DI2 (P5-01:2)

PucyHok 6.9 — Cxema ABYyxnpoBOAHOMO NoAkmnoyeHns 1



Tabnuua 6.5 — KombuHaumm knemm ans AByXnpoBOAHOMO pexuma 1

DIl DI2

KomaHnpa

BbIKI1. BbIKII. OcraHoB
BbIKI. BK. PeBepc
BKI. BbIKII. Bnepén
BKI. BKI. OcTtaHoB

Mepekntoyatens Ha DI1 — 3anyck B MpsMOM HamnpaBfieHWM BpaLleHus
anekTpoaguraTens, a DI2 — B obpaTHoOM.

1: 1IByXNnpoBOAHOMN PEXUM 2:

my
COM
Myck DI1 (P5-00:1)
CmeHa HanpaBneHus i
BpaLLeHIs DI2 (P5-01:2)

PucyHok 6.10 — Cxema ABYXnNpOBOAHOMO NOAKIOYEHUS 2

Tabnuua 6.6 — KombuHaumm knemm Ans AByXNpoBOAHOMO pexuma 2

K1 K Komanpa
BbIKN. BbIKI. OcraHoB
BbIKI. BKI. OcraHoB
BKI1. BbIKN. Brepén
BKI1. BKI. Pesepc
Mepekniovatens Ha DI1 — 3anyck, a HanpaBneHve BpalleHus

aneKkTpoaBUraTens onpeaenseTcs CoCTosTHMEM nepeknovaTens Ha DI2.
MpumevaHue: korga curHan knemm DI1/DI2 pgerctBuTEneH, HO U3 Opyrnx
MCTOYHMKOB 3aaHusl KOMaHbl yNpaBeHvs nogaeTcs KoMaHaa afsi OCTaHoBa,

TO Ana cnegytowero 3anycka HeobXxoAMMO CHSITb C KNEMMbI CUrHan v nogaTb
€ro cHoBa.



2: TpexnpoBOAHbLIA PeXUM ynpaBneHus 1:

COM

Bnepeg DI1 (P5-00:1)
Pesepc DI2 (P5-01:2)
OcraHoB Din

PucyHok 6.11 — Cxema TpexnpoBOgHOro nogkmnoyeHms 1

DIn aensetca nogTeepxaatoLen 3anyck knemmon, DI1 — 3anyck B npsgmom

HanpasneHun, DI2 — 3anyck B 06paTHOM HanpasneHuu.

3: TpexnpoBOAHOW pexuM ynpaBneHus 2:

COM
DI1 (P5-00:1)

Myck

CmMeHa HanpaBnexus

i DI2 (P5-01:2)

Din

OcraHoB

PucyHok 6.12— CxeMa TpexnpoBOAHOIO NOAKI0YEHNS 2

KHonka H3 — siBnsieTca noatBepxaatoLLeii 3anyck knemmomn, kHorka HO—
noaTBEPXKAAMOLWEN 3anyck, nepekntodaTens Ha DI2 onpegensieT HanpaBneHue

BpaLleHus.
DyHKUMO- .
HANLHBI KOR HasBaHnue cyHkummn [inana3oH HacTporkun
P5-12 CkopocTb nameHenus | 0.01 'u/c ~ 100.00 M'y/c 1.00 l'y/c

OMOPHOIA YacTOTbI
npu 3agaHum ¢
TepmuHana BBEPX/
BHM3

3aBop.
3Hau.

Uam.

[m}



YcTaHaBnmBaeTCs CKOPOCTb U3MEHEHUS1 OMOPHON YacTOThl NpW 3agaHumn ¢
TepMuHana (BBepx/BHU3).

OyHKuylo- HasBaHue cyHkummn [inana3oH HacTpoWku 3asop. Uzm.
HarnbHbIV Kof, 3Hau.
P5-13 BbiGop TMNa noruku 0: HopmanbHO pa3oMKHYTbIN 00000 []
ANa  undpoBbIX Bxop DI-COM
sxogos DI1-DI5 1: HopmarnbHO 3aMKHYTbI BXOA
DI-COM

Pa3psig egmuuu: DI

Paspspg necstkos: DI2
Pa3spsip coten: DI3

Pa3spsia Teicsy: DI4

Pa3spsip necatkos Teicay: DIS
(HDI)

PyHKUMA onpedensieT NOrMKy akTuBauuMu [AMCKpeTHbIX BxopoB (Dl)
npeobpasoBaTens 4acToTbl:
0: HopmanbHO pa3oMKHyTbIN Bxog DI-COM

CTaHaapTHbIV PEXUM AN KHOMOK C HOPMarbHO-Pa3oMKHYTIMU KOHTaKTaMu
(HO).
1: HopmanbHo 3aMKHyTbI Bxog DI-COM

Pexum ana gaTyvkoB C HOpMAarbHO-3aMKHYTbIMKU KOHTaktamu (H3) wnnu
aBapUHbIX Lenen.

Paspsag eamHnu: DI

Paspsag gecsitkos: DI2

Paspsag coteH: DI3

Paspsg teicay: DI4

Paspsg pecsatkos Thicay: DIS (HDI)

DYHKLMOHANbHbIN HasBaHue . 3aBoga.
[Anana3oH HacTponkn

WUzm.
Kog yHKUMKN 3Hau.

P5-15 HwxHWin npeaen 0.00B ~P5-17 0.00B o
aHaroroBoro
Bxoaa Al1 (ans
curHana 4-20 MA
ycTaHoBUTb 2.00)

P5-16 OnopHbIii curHan, -100.0% ~+100.0 % 0.0% u}
COOTBETCTBYHOLLIA
HIDKHEMy npegeny
aHaroroBoro
BxofaAll

P5-17 BepxHuii npepen P5-15~+10.00 B 10.00B o
aHanoroBoro
BxoaaAll

P5-18 OnopHbIi curHan, -100.0 % ~ +100.0 % 100.0 % o
COOTBETCTBYHOLLWIA
BEpPXHEMY
npegeny
aHaroroBoro



BxoaaAll

P5-19 Bpems 0.00 ¢~10.00c 0.10c o
unbTpaumm
aHariorosoro
sxogaAll

Onpepgenexne 3a4aHHOrO 3Ha4Y€HWs MO aHaNoroBoMy BXoay.

MpeobpaszoBaTenb YacToTbl UHTEPNPETUPYET CUrHan aHarioroBoro BxoAa
(Al1) B COOTBETCTBUM C YCTAHOBIEHHBIMY rPaHMLL@MK AManasoHa.

Mpw BbIxo4e BXOAHOIO HaNpsiKeHWs 3a yCTaHOBMEHHbIe Npeaenb:

Bbilwe MakcMmanbHOrO 3HaYeHus MPUHUMAaEeTCA Kak MakcumanbHas
rpaHuiua.

Hwxe MUHUManbHOro 3HavyeHusi NPUHNUMAaETCS Kak MUHMManbHasi rpaHuua.

Mpu ucnonb3oBaHnM TOkOBOro Bxoda (4-20 MA) COOTHOLLEHME:
1 mMA = 0.5 B (cm. pucyHok 6.13)

L

100% 100% 4

p 0B (0MA)

= 4

10B (20 mA)

0B (0 mA) -100%

PlllcyHOK 6.13 — COOTHOLLEHME aHanoroBbIM BXOAHbIM Hanps>XeHnem u
COOTBETCTBYHOLLMM ONOPHbLIM CUTHarIoOM.

3aBop.
3Hau.

DyHKUMOHANBHBIV Hassanue
Kog pyHKUMKN

P5-20 HwxHwii npegen 0.00 B ~ P5-22 0.00B o
aHaroroBoro
Bxoga Al2 (ans
curHana 4-20 MA
ycTaHoBuTb 2.00)

J[mana3oH HacTPOWKMN U3m.

P5-21 OnopHblii curHan, -100.0 % ~+100.0 % 0.0% o
COOTBETCTBYHOLLWIA
HWKHEMy npeaeny
aHaroroBoro
BxogaAl2

P5-22 BepxHuii npepen P5-20 ~ +10.00 B 10.00B o
aHaroroBoro
BxogaAl2



P5-23

OnopHbIi curHan,
COOTBETCTBYHOLLWA
BEPXHEMY
npegeny
aHarnoroBoro
BxoaaAl2

-100.0 % ~ +100.0 %

100.0 % o

P5-24

Bpems
unbTpaummn
aHariorosoro
sxogaAl2

0.00 ¢ ~10.00¢c

0.10c o

P5-25

HwxHWia npegen
aHaroroBoro
Bxopa Al3* (ansa
curHana 4-20 MA
ycTaHoBUTb 2.00)

0.00B ~ P5-27

0.00B o

P5-26

OnopHbIi curHan,
COOTBETCTBYHOLLWA
HWKHEMY npefeny
aHarnorosoro
BxogaAl3

-100.0 % ~ +100.0 %

0.0% o

P5-27

BepxHuii npepen
aHanoroBoro
BxodaAl3

P5-25~+10.00 B

10.00B o

P5-28

OnopHbIi curHan,
COOTBETCTBYHOLLWIA
BepxHemy
npepeny
aHanoroBoro
BxogaAl3

-100.0 % ~ +100.0 %

100.0 % o

P5-29

Bpewms
unbTpaummn
aHarorosoro
BxogaAl3

0.00 ¢ ~10.00¢c

0.10c o

*Al3 goctyneH npu ncnons3osaHuu nratbl INMX-1/0-A. Cm.

onucaHue P5-

15 ~ P5-19.
PYHKLMOHANbHbIN Hazsanme dyHKuAn ﬂuana:svou 3aBog. Yam.
Kop HacTPoWku 3Hau.

P5-30 HwxHwii npegen 0.00 kl'y ~ P5-32 0.00 Ky, o
BbICOKO4ACTOTHOTO
nmnynscHoro exoaa HDI

P5-31 OnopHbIii curHan, -100.0 % ~ + 0.0% u}
COOTBETCTBYIOLLMIA HIDKHEMY 100.0 %
npeaeny BbICOKOYACTOTHOMO
umMnynecHoro BxogaHDI

P5-32 BepxHuii npegen P5-30 ~ 50.00 'y 50.00kMy | o
BbICOKO4ACTOTHOTO UMMYJbCHOMO
sxoaa HDI
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P5-33 OnopHbIi curHan, -100.0 % ~ + 100.0 % o
COOTBETCTBYHOLLMIA 100.0 %
BEpXHeMy npegeny
BbICOKO4ACTOTHOTO MMMy bCHOMO
Bxoaa HDI

MpeobpasoBaTtenb 4acTOTbl MHTEPNPETUPYET CUrHam BbICOKOYACTOTHOrO
mmnynecHoro Bxoga (HDI) B cooTBETCTBUM C YCTAHOBIIEHHLIMW FPaHULaMmn
AnanasoHa.

®YHKLMOHANbHbIN HassaHue o 3aBog.
[lnana3oH HacTPOMKN W3m.
Koa pyHKUMKN 3Hau.
P5-35 B3apepxka 0.0c ~3600.0c 0.0c o
BKroyeHns DI
P5-36 B3apepxka 0.0c ~3600.0c 0.0c o
BbIKIO4eHns DI1
P5-37 B3apepxka 0.0 ¢ ~3600.0c 0.0c o
BKtO4eHNs DI2
P5-38 Bapepxka 0.0 ¢ ~3600.0c 0.0c o
BbIKMtoYeHns DI2
P5-39 B3apepxka 0.0 ¢ ~3600.0c 0.0c o
BKto4eHns DI3
P5-40 Bapepxka 0.0 ¢ ~3600.0c 0.0c o
BbIKMto4eHus DI3

MapameTpbl NO3BONAT 3a4aTb BPEMEHHYI 3a4epXKKy AOnsi U3MEHeHus
COCTOSAHUSA OUCKPETHbIX BXOAOB:

3apepkka BKMOYEHUsI — BpeMsi Mmexay nogadyen curHana Ha DI un
daKkTU4ecKkMM pacno3HaBaHVeM BXo4a Kak akTUBHOTO.

3agepkka BbIKIIOYEHUS — BpeMs Mexay CHsiTuem curHana ¢ DI un
daKkTU4ecKMM pacrno3HaBaHNeEM BXO4aA KakK HEaKTUBHOTO.

®DyHKUMO- Haszsanue J[vana3oH HacTPOWKu 3aBog. Usm.
HanbHbIA KOA pyHKLMMN 3Hau.

P5-41 DyHKUWK 0 ~63 0 o
aHanoroeoro Bxoaa
Al1l KaK AnCKpeTHOro
BXxoda

P5-42 DyHKUMM 0 ~63 0 o
aHaroroBoro Bxoga
Al2 kaK AnCKpeTHOro
BXxofa

OTn napameTpbl onpefensitoT, 6yayT nu  aHanorosble Bxoabl Al
1cnonb3oBaTbCsi B kadecTBe UMpoBbIX. 3HayeHnss 0 ~ 63 cOOTBETCTBYHOT
onuncaHHbIM B Tabnuue 6.2.
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®DyHKUMNO- Hassanue 3aBop.

HanbHbIA Koa pyHKLMMN Avanazo Hactpoiikm 3Hau. Usm
P5-44 Bei6op norviku 0X00 ~ 0X01 0X00 o
aHarnoroBbIx
BXOA0B (Npyn
paborTe B kavecTse
UMPOBbLIX)

HacTpovika pexuma paboTel aHanorosoro Bxoaa Al npu paboTte B kavecTse
LmndpoBoro Bxoaa.

Pa3psag eavnuu: aHanorosbin Bxog Al1.

Pa3psag necatkos: aHanorosbln Bxog Al2.

0: HopmanbHo pa3oMkHyTbIM Bxoa Al-COM

CTraHaapTHBIV PEXMM AN KHOMOK C HOPMaribHO pa3oMKHYTbIMU KOHTaKTaMm
(HO).

- Bbicokuit yposeHb: All > 6 B

- Huskui yposeHb: All < 4 B

1: HopmanbHo 3aMkHyTbIM Bxop Al-COM

Pexum gna patymkoB C HOPMarnbHO 3aMKHYTbiMK KoHTakTamu (H3) wnu
aBapuUHbIX Lienen.

- Huskuin yposeHb: All < 6 B

- Bbicokuii ypoBeHb: All >4 B

DyHKLMO- HasBaHue 3aBoga.

M Mana3oH HaCcTPOWKU
HanbHbIN KOA4 (byHKLlVIVI n P 3Hau4.

P5-45 Bei6op kpuBon anst 00~ 22 00 o
aHaroroBbIX BXO40B

Pa3psa equHnL;: BbIGOP xapakTepucTukv Ans aHanorosoro sxoga All.
Paspsia aecaTkoB: BbIOOp XapaKTepucTVku Ans aHanorosoro Bxoaa Al2.
0: iIByxTOYEe4Has npAMas
(cm. P5-15 ~ P5-19 ans All n P5-20 ~ P5-24 ansa Al2).
1: MHOroTo4ye4Has kpusas 1
(cm. PE-00 ~ PE-07).
2: MHoroTo4Ye4Has KpuBasi 2
(cm. PEO8 ~ PE-15).
oot xon | doymaann Awanazon acTpoiiKn o

P5-46, Peseps - - #
P5-47



Ipynna P6: ®yHKLUM BbIXOAHBIX KIEMM

Cepust INPRIME MX nmeeT 2 knemmMbl aHanorosoro Beixoga (AO1 n AO2), 1
BbIXOZ, C OTKPbITbIM KONIEKTOPOM, KOTOPbIN MOXET MUCNONb30BaTLCH TaKKe Kak
BbICOKOYACTOTHbIA MMMYNbCHBIN BbIXOA, U 2 BbIXOAHbIX pene.

DyHKUMO- o 3aBog.

HANBHLIA KOG HasBaHnue cyHkummn [Avnana3oH HacTPoNkn 3Hau. Uam.
P6-00 ®yHKums pene TA-TC 00 ~ 48 2 o
P6-01 ®yHkumsa pene RA-RB-RC | 00 ~ 48 1 o
P6-02 DYHKUMSA KneMmbl Y1 00 ~ 48 1 o

(nnata paclumpeHus
INMX-1/O-A)
P6-03 DyHKLWA KNemmbl Y2 00 ~ 48 1 o
(nnata paclumpenus
INMX-1/O-A)

YKazaHHble napameTpbl UCMOMNb3yTCA Ans BblGopa OYHKUMIA BbIXOAHbIX

Knemm.

Tabnuua 6.7 — OnucaHne n HasHaveHne YHKLMIA BbIXOAHBIX KNEMM

3HaueHue DyHKUUA Onucanue

0 HeT BbIXOZa Knemma He BbINONHSAET HUKaKon yHKLmUN.

1 Pabota WHpvkaums pabotbl MY (BbixogHas YacToTa
MOXeT 6bITb HyneBoi). CurHan npucyTcTeyeT
npu Hanuuum komaHael MYCK.

2 ABapuitHbIl BbIXOA (OCTaHOB) Knemma nepexogut B coctosiHune «BKIT» npun
ocraHoske M4 no npuynHe oTkasa.

3 [octwkeHne ypoBHs YacToTbl FDT1 CpabartblBaeT npy JOCTUXKEHUM YaCTOThI,
3ajaHHoN napameTpamu P7-22 n P7-23.

4 [ocTwkeHne 3afaHHOM YacToTbl AKTVBMPYETCS NPY AOCTMXKEHUM HaCTOTbI,
yCTaHOBMEHHOW B P7-24.

5 Pabota Ha HyneBoi ckopocTu CurHan npu pa6ote MY ¢ HyneBoii BbIXoAHON
4acToTOW (He BKITOYasi COCTOSIHME OCTaHOBaA).

6 MpepynpexaeHue neperpyaku AKTVBMPYETCS NPU MPEeBbILLIEHNM Nopora

fABvrartens neperpysku (Hactpoiku P9-00 ~ P9-02).

7 MpenynpexaeHxue neperpyskv MY Curnanuaupyer 3a 10 cekyHa fo
cpabaTbiBaHUs 3aLuTbl OT neperpy3ku M4,

8 BasepLueHue uvkna MK Mmnynbc 250 Mc nocne 3aBepLUeHUs Lkna
npoctoro MNK.

9 [locTwkeHe CyMMapHOro BpeMeH B AKTUBMPYETCA NPU NPEBbILLIEHNN BpEMEHN,

COCTOSIHUM paboTbl 3apaHHoro B P7-20 (P7-34 — MOHUTOPUHT
BpEMEHM).

10 OrpaHuyeHve 4acToTbl Curnan «BKIJ1.» npu AOCTUXKEHUM BBIXOAHON

YacTOTbl BEPXHETO/HIKHErO npeaena.
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11 [oToBHOCTL k pabote CvrHanuavpyeT o roTOBHOCTU: MTaHWe
nopaHo, olWnGok He 0BHapyXeHo.

12 All>AI2 CpabartbiBaeT Npy NPEBbILLEHUM 3HAYEHUS
Al1 Hag Al2.

13 [ocTtmkeHne BepxHero npeaena AKTUBMPYETCS NPY AOCTUKEHUN

4acToTbl yacTtoTbl PO-16.

14 [locTwkeHWe HWXHero npeena CpabatbiBaeT Npu AOCTUKEHUN

4acToThl yacTtoTbl P0-18.

15 COCTOsIH/E MOHWKEHHOTO HanpsbkeHnsi | CurHanusupyet o paboTe B pexvve
MOHWXEHHOTO HaNpPsBKEHUS.

16 YnpaBneHue no KOMMyHUKaLMOHHOMY | KoHdurypupyeTcsi Yepe3 KOMMYHUKaLMOHHbIN

NpoTOKOMy npoTokon Modbus RTU (unu onuvoHansHble
Profinet, Profibus DP, Canopen, Modbus TCP/
IP, Ethercat.

17 Beixop Tavimepa PeanuayeT yHKUMIO pene BpeMEHM (B CBA3KE
¢ ¢hyHKumen umdposoro Bxoaa 25, P7-39,
P7-40).

18 Pesepc Curnan «BKJI1.» npw BpaileHum
aneKkTpoABUraTensi B 06paTHOM HanpaeneHui.

19,20 Peseps -

21 OrpaHuyeHrie MOMEHTa AKTVBMpYETCS NpU cpabaTbiBaHUM 3aLLUUTbl OT
ocTaHoBa. [Mpy1 AOCTWKEHWUN YCTAHOBMNEHHOTO
npepena MomeHTa npeobpasoBaTtenb
aBTOMATUYECKV OrPaHNYMBAET BbIXOAHOM TOK.
AKTUBMpYeTCA 3alluTa OT 3aKIUHUBAHWS
(NpenoTBpaLlaeT neperpes Asuratens u MY).

22 [ocTwwkeHne Toka 1 MoporoBble 3Ha4eHns 3apatoTces B P7-45,
P7-46.

23 [octwkeHne vacToTbl 1 HactpanBaetcs yepes P7-43, P7-44.

24 [ocTkeHne TemnepaTypbl MOAYNsA CpabaTbIBaeT Npy AOCTUXEHWUM TEMMNEPATYPbI
paguaTopa 3HayeHus P7-69.

25 XonocrToit xof, CurHan «BKJ1» npu pa6ote MY 6e3 Harpysku.

26 HakonneHHoe Bpems BKOUeHNs [NaHHasa dyHKUWS aKTMBMPYET BbIXOAHOM
CUrHan npu npesbiLLEHUM 0BLLEro BpemMeH
paboTbl npeobpasoBaTens YacToTbl
3apaHHoro nopora B P7-51.

27 [LocTwkeHne BpemMeHn paboTbl CpabaTbIBaeT No ucTeueHun Bpemexn P7-38
(npu akTMBMpPOBaHHOM P7-36).

28 Peseps -

29 [locTkeHVe 3HaueHns cHeTumKa AKTVUBMPYETCA NPY JOCTUKEHUN 3HAYEHUS!
Pb-08.

30 [locTvkeHne 3afaHHOrO 3HaYeHNst CpabartbiBaeT Npy JOCTMXKEHWUN 3HAYEHUS

cyeTumKa

Pb-09.
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31 30 1vnm 302 Mepekniovenne 30 1 vnmn 3 2
32 YnpaBneHve TopMO30M AxTUBMpYeT curHan npu paboTe
yAepXu1BaroLLiEero TopmMo3sa (rpynna
napametpos B5).
33 Pabota Ha HyneBoi ckopocTu 2 CurHan «BKJIT» npu HyneBol YactoTe
(BKIIIOYas COCTOSIHWE OCTaHOBA).
34 [octwkeHne ypoBHs 4acToTbl FDT2 HactpavBaetcs yepes P7-55, P7-56.
35 Pexum Hynesoro Toka Hactpavsaetcs yepes P7-59, P7-60.
36 Meperpy3aka anekTpoasuratens HactpavBaetcs yepes P7-61, P7-62.
37 [ocTmkeHne HuxHero npeaena CurHan «BKJIT» npu JOCTMXKEHUN HUXKHETO
YacToTbl (C OCTAaHOBOM) npepena (akTMBEH U B OCTaHOBNEHHOM
COCTOSIHWW).
38 Asapwus (npogormkeHne paboTbl) AxTuupyetcs npu aBapusx (MY npogomkaet
pabory).
39 Peseps -
40 [octwkeHne npeaena ypoBHs CpabartbiBaeT npu Bbixogde All 3a npeaensl
curHana All P7-67 (MuHUMansHoe 3HaueHne) unn P7-68
(MaKkcuManbHoe 3HayeHve).
41-42 Peseps -
43 [ocTmkeHne YacToTbl 2 MapameTpbl P7-57, P7-58.
44 [ocTtmkeHne Toka 2 Hactpoiiku P7-63, P7-64.
45 ABapuIHbIii BbIXOA (MCKIoYast AKTVBMPYETCS NpUW BCEX aBapusix, Kpome
NOHWXEHHOE HarpshkeHune) MOHWXEHHOTO HaMNPSHKEHUS.
46-48 Peseps -
PyHKUMO- Hassanme [lnanasoH HacTPOIKM 3asog. Usm.
HarnbHbIV Kof, byHKLUMK 3Hau.
P6-04 DyHKUMSA KneMmbl | 0: BbICOKOYACTOTHbIA MMMYNbCHbIN 0 o
FM BbIxoa (FMP)
1: LindppoBoii BbIXOA, C OTKPbITEIM
konnektopom (FMR)
P6-05 DyHKUMSA kKneMMbl | AHanoruyHo napameTpy P6-01 0 o
FM B pexvme
umcpoBoro
BbIXOAa C
OTKPBITbIM
KOJINIEKTOPOM

Knemma FM MoxeT wcnonb3oBatbcd MO0 Kak BbICOKOYACTOTHbIN
mmnynbcHeln Bbixod FMP (npn P6-04 = 0), nnbo kak umdpoBon BbIxog C
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OTKpbITbIM KonnektopoM FMR (npu P6-04 = 1). Koraa knemma FM ucnone3yeTtcs
B pexvme FMP, ee makcumarnbHas BbIxogHasi YacToTa 3ajaeTcsa napaMmeTpom
P6-12, a cooTBeTCTBYIOLWAsA (OYHKLMSA BbIXOAa HacTpavBaeTcs napameTpom P6-

11.
myHK“," o~ Hassauve [nana3oH HacTPoMnkn 3asop. Usm.
HanbHbIV Kog, OyHKUMK 3Hau.
P6-09 DYHKLMA KNEeMMbI 0~16 0 o
AO1
P6-10 DYHKLMA KNEeMMbI 0 o
AO2
P6-11 DYHKLMA KNeMMbI 0 o
FM B pexume
UMMybCHOTO
BbIXoAa
YKasaHHble napameTpbl UCMOMb3YTCA ANs Bbl60pa YHKLUUIA BbIXOOHBIX

knemm AO1, AO2 n FMP.
AHarnoroBble Bbixogbl AO1 1 AO2 nogaepXvBalT BbIXOOHOW cCUrHan B

aunanasonax 0..

.10 B nnn 0...20 mA

Tabnuua 6.8 — OnucaHne n HazHaveHue OYHKLUMIA BbIXOAHBIX KINEMM

3HaueHue DyHKUUA [uana3oH u cooTBeTCTBUE
0 Pa6oyas yactota 0 ~ Makc. BbixogHas Yactota (100 % = P0-14)
1 OnopHasi YacToTa 0 ~ Makc. BbixogHas yactota (100 % = P0-14)
2 BbixoaHo Tok 0 ~ 2xIHoM (100 % = 2XHOMUHANBLHOMY TOKY
anekTpoaBUraTensy)
3 BbIxoaHasi MOLHOCTb 0 ~ 2xPHom (100 % = 2XHOMUHanNbHOM
MoLHocT Of1)
4 BbixogHoe HanpsbkeHve 0 ~ 1.2xUnom
(100 % = 1.2XHOMUHaNLHOMY HanpskeHumto M4)
5 All 0~ 10B/0 ~ 20mA (100 % = 10 B/20 mA)
6 A2 0~ 10B/0 ~ 20mA (100 % = 10 B/20 mA)
7 KomMMyHWKaLMOHHbI 0.00 ~100.0 %
NPOTOKO
8 BbIXOAHOM KPYTALLMIA MOMEHT 0 ~ 2xMHom (100 % = 2xHOMUHaNbLHOMY
(abc.) MOMEHTY)
9 3HaueHue AnvHbl 0 ~ 2xyCTaHOBNEHHOW AJHbI
(100 % = 2x3afaHHOMY 3HAYEHWIO)
10 3HayeHune cyéTumka 0 ~ 2xycTaHoBMNEHHOro cyeTymka (100 % =
2x3ajaHHOMY 3Ha4YeHWI0)
11 CKkopoCTb aneKkTpoaBuraTens 0 ~ ckopocTb npu P0-14
(100 % = CKOPOCTM Ha MakKc. YacToTe)
12 HanpsixeHnne wuHbl 3T 0~ 1000 B (100 % = 1000 B)
13 BbICOKO4ACTOTHbIN 0.01 kT ~ 100.00 Ky
MMMYIbCHBINA BbIXOA,
14 BbixoaHo Tok 100 % =1000.0 A
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15 BbIxogHoe HanpsikeHve 100 % = 1000 B

16 BbIxogHON MOMEHT (dhakT.) - 2xMHoM ~ + 2xMHom

DyHKUMNO- HasBaHnue o 3aBop.
. [Avnana3oH HacTPonkn
HanbHbIV Kof hyHKUMM 3Hau.
P6-12 Bepxnui 0.01 klMy~100.00 k'y, 50.00 kI'y o
npegen BbICOKO-
4acTOTHOrO
nMnynbCHOro
BbIxoga FMP

Uam.

P6-13 HwxHwii npegen -100.0 % ~ P6-15 0.0% o
aHarnorosoro
Bbixoga AO1

P6-14 BHaueHve 0.00 B ~10.00B 0.00B o
HanpsbxeHns ans
HWXHero npegena
aHarnoroBoro
Bbixoga AO1

P6-15 BepxHuii npepen P6-13 ~ 100.0 % 100.0 % o
aHarorosoro
Bbixoga O1

P6-16 3HaueHve 0.00 B ~10.00B 10.00 B o
HanpsbkeHUst
[nsi BEpXHero
npegena
aHaroroBoro
Bbixoga AO1

P6-17 HwxHwuii npegen -100.0 % ~ P6-19 0.0% o
aHaroroBoro
Bbixoga AO2

P6-18 3HaueHune 0.00 B ~10.00 B 0.00B o
HanpspkeHus ans
HWKHero npeaena
aHanoroBoro
Bbixoga AO2

P6-19 BepxHuii npegen P6-17 ~ 100.0 % 100.0 % o
aHanoroBoro
Bbixoga AO2

P6-20 3HaueHure 0.00 B ~10.00 B 10.00 B o
HanpsbkeHus
NS BepXHero
npepena
aHanoroBoro
Bbixoga AO2

MpuBeaeHHble Bbille PYHKLMOHAlbHbIE KOAbI ONpefensitoT COOTBETCTBUE
MeXay BbIXOAHbIM 3HAYEHMEM W aHanoroBbiM BbiIXxoAoM. Korga BbixogHoe
3HayeHWe NpeBbIaeT YCTaHOBMEHHbIA MaKCUManbHbIA U MUHMManbHbIN
[ManasoH BbIBOAA, OHO PACCUMTLIBAETCS MO BEPXHEMY UMM HIDKHEMY npeaeny
BbIBOJA.

Mpu 1Cnonb3oBaHUM aHaroroBoro BbIXo4a B TOKOBOM pexumMe 1 MA Toka
cootsetcTByeT 0,5 B HanpskeHusl. B pasnuuHbiX NPUMEHEHUAX aHanoroBbI
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BbIX0oA, COOTBeTCTByIOLIJMI‘/'I 100 % BbLIXOOHOrO 3HAYEHUS, MOXET OTNIMYATbLCS.

DYHKUMO-
HanbHbIV Koa,

HasBanue
hyHKUMKN

[Anana3oH HacTPoMnkn

3aBoga.
3Hau.

WUam.

P6-21

Bpems 3apepxkun
BKITIOYEHUSI
pene T

0.0c ~3600.0c

0.0c

P6-22

Bpems 3apepxkun
BKIKOYEHNS
pene R

0.0c ~3600.0c

0.0c

P6-23

Bpems 3apepxkun
BKITIOYEHUSI

Y1 (nnaraINMX-
1/0-A)

0.0c ~3600.0c

0.0c

P6-26

Bpems 3apepxkun
BbIKINO4YEHUs
peneT

0.0c ~3600.0c

0.0c

P6-27

Bpems 3apepxkun
BbIKIIOYEHUS
peneR

0.0c ~3600.0¢c

0.0c

P6-28

B3apepxka
BbIKNoYeHnsa Y1
(nnata INMX-I/O-A)

0.0c ~3600.0c

0.0c

P6-29

Bapepxka
BbIKMIOYeHNs Y2
(nnata INMX-/O-A)

0.0c ~3600.0¢c

0.0c

[aHHble napameTpbl UCMOSMb3YKTCA AN YCTaHOBKU BPEMEHU 3adepXKKu
N3MEHEHMUs1 BbIXOOHbIX COCTOsIHMIA MY npu M3MeHeHWM COCTOsIHWS BbIXOAA.
MapameTpbl P6-23, P6-28, P6-29 nencTBUTENbHBI MPY NCMOMNb30BaHUM MaThl
pacwuperus INMX-I/O-A.

Ipynna P7: PacwmpeHHble yHKLMU

ANS TONYKOBOTO
pexvma

OVHK'{" o Hassanme [unana3oH HacTpoukun 3ason, U3m.
HanbHbIN Kop, yHKUMM 3Hau.
P7-00 Yacrota Tonukosoro | 0.00 [y ~ P0-14 6.00 My o
pexvima
P7-01 Bpewms pasroHa ans 0.0c~3000.0¢c 10.0c o
TOMYKOBOrO pexnma
P7-02 Bpewms 3ameanenus 0.0c~3000.0c 10.0c o

3TN napameTpbl WUCMONb3YTCA AN OfnpedeNieHnst 4acToThl, a Takke
BpeMeHu pa3roHa/sameanenus M4 npu TonykoBoM pexume. Pexuvm 3anycka—
«Mpsimont nyck» (P1-00 = 0), a pexxum octaHoBa — «OCTaHOB € 3ameanieHnem»
(P1-13 = 0) BO BpeMsl TONYKOBOTO pexumMa.
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DyHKLMO- Hassanue 3aBop.

HaNbHLIA KOg, yHiumn [inana3oH HacTporkun aHau. U3m.
P7-03 Bpewmsi pasrona 2 0.0c~3000.0¢c 10.0c o
P7-04 Bpewmsi 0.0c~3000.0¢c 10.0c o

3amegneHuns 2
P7-05 Bpewms pasroHa 3 0.0¢c~3000.0¢c 10.0c¢c o
P7-06 Bpewms 0.0c~3000.0¢c 10.0c¢c o
3amegnexuna 3
P7-07 Bpewms pasroHa 4 0.0¢c~3000.0¢c 10.0c¢c o
P7-08 Bpems 0.0c~3000.0¢c 10.0c¢c o

3amegnexus 4

Bpemsa pasroHa 1 u Bpemsi 3amegneHus 1 BbibupaloTcsl B napameTpax
P0-23 n P0-24. OctanbHble 3 rpynnbl BbibupaloTcs B napameTpax Bbile.
Bonee nogpo6Ho — cM. onucaHne P0-23 n PO-24.

MmeeTcs yeTbipe rpynnbl BpeMeHW pa3roHa/3amMmeaneHuns, Mexay KoTopbiIMu
MOXHO MepeknioyaTbCs C MOMOLLbIO pPasfiMyHbIX KOMOWHALMA COCTOSIHWUIA
knemm uudposbix Bxogos (DI). MogpobHee — cm. onucanue ¢ P5-00 no P5-06.

DyHKLMO- . 3aBop.
HanbHLI KogL HasBaHue cyHkummn J[nana3oH HacTPOWKN aHau. U3m.

P7-09 Yacrota 0.00 'y ~ PO-14 0.00 Ny o
ckaykoobpasHom
nepecTpomku Touka 1

P7-10 [vanasoH 0.00 My ~ PO-14 0.00 My o
ckaykoobpasHoi
nepectpoiikm 1

P7-11 Yacrota 0.00 'y ~ PO-14 0.00 'y o
ckaykoobpasHom
NepecTpoKu Touka 2

P7-12 [vanasoH 0.00 My ~ PO-14 0.00 My o

ckaykoobpasHomn
nepecTpoikm 2

DyHKUMA CKaykoObpa3HOW NepecTpoViki 4YacToTbl UCNOMb3yeTca AN Toro,
4yTOObI N36exaTh BXOXAEHUs paboyen YacToTel NpeobpasoBaTens B AnanasoH
pe30HaHCHbIX 4acToT cucTeMbl Npueoaa. B npeobpasoBaTene yacToTbl cepum
INPRIME MX MOXHO YyCTaHOBWTb [BE TOYKM CKA4KOOOGPa3HOW MepecTpomKu
YacToTbl, MOCIe HAaCTPOWMKM KOTOPbIX, KOrAa OMOpHasi YacToTa Oka3biBaeTcs
B Mpegenax pe3oHaHCHOro JuanasoHa 4acToT, BbIXOAHasd 4YacToTa
npeobpa3oBaTens aBTOMaTUYECKM BbIXOAUT 3a npefenbl Pe3oHaHCHOro
AvanasoHa, 4To npefgoTBpaliaeT paboTy Ha pe3oHaHcHoW YactoTe. [MpuHumn
paboTbl Noka3aH Ha pucyHke 6.14.



BbixogHasa yactota A

“““““““““““ P7-10

S R -;;;%_-;;m-m

N P7-12

A I ::::::‘_‘_‘_‘_:‘_:i:‘_:w-m
Bpems

PucyHok 6.14 — MpuHumn paboTbl hyHKLUM cKauykoobpa3Ho NepecTpomnku

DyHKUMO-
HanbHbIN Kog,

P7-13~P7-14
P7-15

Hassanme [unana3oH HacTPoOMnkn 3ason. U3m.
byHKUMN 3Hau.
Peseps - - #
May3sa npu cmMeHe 0.0 c~3000.0c 0.0c o
HanpasrneHus
BpaLleHust

Wcnonb3ayeTcst AN ycTaHOBKU BpeMeHw nay3bl Ha paboyeii yactoTte 0 'y
Npu CMEeHe HanpaBeHVsi BpalleHus:, Kak NokasaHo Ha pucyHke 6.15

BbixogHas yacTtoTta A

Bnepen

»

Bpems

—pfor-1s i

Bpems nayabl Pesepc

P7-15

PucyHok 6.15 — Bpemsi nay3bl Npy CMeHe HanpaBreHWs BpalleHus

®DyHKUMO-
HanbHbIA Kog

P7-16

Hasgarve [inana3oH HacTporkun 3asop. U3m.
pyHKLMMN 3Hau.
ToyHoCTb 0~10 2 o
perynupoBku

4acTtoTbl

HacTpolika pa3pelleHus knaevaTypbl AN PerynupoBKu YacToThl. Kaxzoe



HaxaTve A/V (Unn ABWXEHWe nOoTeHUMoMeTpa) M3MeHseT 4acToTy Ha
BblOpaHHbI Lar (4eACTBYET TOMbKO B PeXMME PYYHOro ypaBneHus ¢ naHenu):
: Pexm no ymonyaxumio

0.1Ty

05Ty

1.0y

20Ty

4.0y

50Ty

8.0y

100y

0.01 Ty

10:0.05 Ty
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DYHKUMO- HazsaHu . BOA.
YHKUNO assanue [nana3oH HacTPoOMkn 3ason,

. WUam.
HanbHbIN Kog byHKUMKN 3Hau.

P7-17 [eiictavie npu 0: PaboTa Ha HWKHe 0 o
yCTaHoBKe npeaenbHoi Yyactote
YacToTbl HWXKE 1: OcTaHoB
HWKHeW npefenbHoi | 2: PaboTa Ha HyneBoii Yactote

McnonbayeTtca ans 3agaHus pexuma pabotsl M4, koraa onopHasi yactota
HWXKE HWKHEN NpeaenbHON.

DYHKUMO- HazsaHu . BOA.
YHKUNO assanme [lnana3oH HacTPoOMKn 3ason,

. WUzm.
HanbHbIV KoA, cOyHKLMK 3Hau.

P7-18 KoacbduumeHt 0.0 % ~100.0 % 0.0 % o
CHUXEHUS 4acTOTbl

37O napameTp 4acTOTHOro npeobpasoBaTtens, onpeaensiowuii cTeneHb
CHWKEHUSI BbIXOQHOW 4acTOTbl MPU YBENMUYEHUWM HarpyskM Ha [Buratessb.
Namepsietca B % Ha 100% Harpy3ku (Hanpumep, 3 % npu 100 % Harpy3ske:
yactoTa ynapét Ha 3 %).

Mcnonbsyetca AnA  paBHOMEPHOrO pacrnpeferneHns Harpy3ku Mmexay
HECKOMbKMMU ABuUraTensmu, paboTamolwmmy Ha obLwmin MexaHnsm (KoHBeWep,
MeLlanka, BEHTURATOp U T.4.).

DyHKUMO- HasBanue . 3aBop.
L [inana3oH HacTporkun Uam.
HarnbHbIV Kof, OyHKUMK 3Hau.
P7-19 3apepxka 0.0c~600.0c 0.0c o

OTKIO4YEeHUA Npn
4acToTe HXe
MWUHUManNbHOro
npegena (PO-18)

OnpegensieT BpeMs 3afepXku neped aBapuiHbIM ocTtaHoBoMm [4, ecnu
paboyas YacToTa ocTaeTcs HUxe HuxkHero npegena (P0-18).



®DyHKUMNO- HasBaHnue 3aBop.

L [inana3oH HacTporkn U3m.
HarnbHbIV koA, OyHKLMK 3Hau.
P7-20 YcTaBka BpeMeHu 04~ 650004 0y o
paboTbl

®yHKkUMA no3sonsieT 3agaTb  NUMUT  BpemeHu pabotel M4Y. TMpu
OOCTUXXEHUN COBOKYMHOro BpemeHun pabotbl (P7-34) aktuBupyeTtcs curHan
Ha MHorodyHKUMoHansHoM Bbixoge (dpyHkuma Ne9), reHepupyeTca asapus
Err40 («JocTtuxeHune obLuero BpemeHu paboTbi»). MNpu 3HauyeHun «0» dyHKUms
OTKIIoYeHa.

®DyHKUMO- HasBaHuve [nana3oH HACTPOMKM 3aBoa.

o Wam.
HanbHbIU KOO q)yHKLlMM 3Hau4.

P7-21 MpuvioputeT 0: OTkntoveH 1 o
TONYKOBOrO pexuma | 1: MpropuTeTHbI pexum 1
2: TpNOpUTETHBIN PeXum 2

Onpepensiet noseaeHune MY npn akTMBaLMM TONYKOBOTO pexXuMa B 0CODbIX
ycnosusx (Hanpumep, npu asapuu MU nnu notepe curHana ynpaenexus).

0: OTkntoYeH

TOnYKOBBIV PEXVM HE UMEET NpuopuTeTa (CTaHAapTHas fnormka
ynpaeneHus).

1: MpuopuTeTHLIN pexum 1

TonukoBbIN OCTAETCSA aKTUBHBIM aXe Mpu:

* Owwnbke N0

* MNoTepe curHana ynpaeneHus.

2: MpuopUTETHBLIN peXxum 2

[ononHuTensHo No3BonseT 3aaatb:

» Cnoco6 ocTaHoBKU (MO MHEPLMW/TOPMOXEHNE MNOCTOSHHBLIM TOKOM)

* Bpems TopmoxxeHus.

DyHKLMO- HasBaHue 3aBoa.

L [unana3oH HacTpoukun WUzm
HanbHbIV KOA, OyHKLMU 3Hau.
P7-22 3HaueHwue 4acToTbl 0.00 My ~ P0-14 50.00 o
FDT1 M
P7-23 [vana3oH 0.0 % ~ 100.0 % 50% u]
obHapyxeHust

vacTtoTbl FDT1

Ecnun paboyas yactoTa Bbllle, YeM 3HaveHne P7-22, BbIxogHasi Knemma ¢
COOTBETCTBYHOLLEN hyHKUMEN nepexoguT B cocTosiHne «BKI». Ecnn paboyas
yacTtoTa HwkKe 3HadeHuss P7-22, BbixogHas knemma oTkntovaetcs. MpuHumn
paboTbl Noka3aH Ha pucyHke 6.16.



BbiXxooHaa yacToTa A
YposeHb FDT lictepesuc FDT=
=P7.22* P7.23
| .
L
Bpemsi
Curnan
oGHapyxeHus
[AOCTUXEHWUSA YacTOTbI
(BbIXOOHbIE KNEMMbI)
| -
»
Bpems

PucyHok 6.16 — 3HayeHne o6HapyXeHUst BbIXOAHOW YacToThbl

my"'“[" o Haseanwe [unana3oH HacTPOMkn 3ason, Usm.
HanbHbIV koA, chyHKUMU 3Hau.
P7-24 [NvanasoH 0.0 % ~ 100.0 % (P0-14) 0.0 % o
[IOCTIDKEHNS
MakcumanbHow

BbIXO,ClHOIZ 4acToTbl

Ecnu paboyas yactota MY HaxoauTcs B Npegenax ykasaHHOro Avanas3oHa
4acToThl, BbIXOAHAs KNeMMa C COOTBETCTBYIOLIeA (yHKUMEN NepexoauT B
cocTosHue «BKI». MpuHumn paboTbl nokasaH Ha pucyHke 6.17.

BbixogHas yactota ('y)

3agaHue 4acToTbl

P Bpems (t)

CwurHan obHapyxenua
AOCTUXKEHUA 4acToTbl

P> Bpema (t)

PucyHok 6.17 — [JnanaszoH 4OCTWXEHUS MaKCUMarbHOWM YacToTbl



®DyHKUMNO- HasBaHnue 3aBop.

L [inana3oH HacTporkn WUzm.
HarnbHbIV koA, OyHKLMK 3Hau.
P7-25 Pe3seps - - #
P7-26 Ynpaenenue 0: BkntoyeH Bcerga 1 o
BEHTUMATOPOM 1: BknoYeH TonbKo BO Bpems
oxnaxaeHNst paGoTbl

0: BkntoyeH Bceraa

BeHtTunsitop  paboTtaeT  HenpepbiBHO  HE3aBUCMMO  OT  COCTOSIHUSI
npeobpasoBaTtens 4acToTbl.

1: Bknro4veH TonbKo BO BpeMsl paboTbl

OnTMmUsnpoBaHHOE aHepronoTpebneHre, BEHTUNATOP paboTaer:

- Mpu paboTe npeobpasoBaTensi 4acToThbI;

- Mpu TemnepaTtype pagmatopa > 40 °C (gaxe B OCTaHOBNEHHOM COCTOSIHUM).

myHK"[" o Haseanne [nana3oH HacTPoOnkn 3asop. Uzm.
HanbHbIN Kof, OyHKLMK 3Hau.
P7-27 Pa6ota kHonku 0: KHonka CTOM/CBPOC paGoTaet 0 o
CTON/CBPOC TOMBKO NPU YNpaBIieHn ¢ NaHenm
1: Knonka CTOMN/CBPOC pa6oTtaet
npu NoGoOM pexumMe ynpaBneHus
P7-28 DYHKLMSA KHOMKN 0: TonykoBoe BpalLeHue Bnepes, 3 []

TONu. 1: 3meHeHve HanpaBneHus
3a/aHu1s 4acToThbl
2: OBpaTHBbIIi TONYKOBbIV PEXUM
3: MepekntoyeHne NCTOYHUKa
3aaHns 4acToTbl MEXAY
naHenbto 1 NynbLTOM
ynpaBneHus
4: MNepekntoyeHne NCTOYHMKa
3aAaHus 4acToTbl Ha NaHenu
(HaxxmuTe knaBuLLy BbICTPOro
nepeknioyeHns)
5: Peseps

MHorodyHKuMoHanbHow kHonke TOJTY. MOXHO 3agaTb OAHY U3 YeTblpex

PYHKUMN:

0: TonuykoBoe BpaLleHue Bnepen,.

1: A3meHeHMe HanpaBneHWs 3afaHus 4acToTbl.

[encTByeT TONbKO Npy BbIGOpE NaHenu ynpasneHns B Ka4eCTBe UCTOYHMKA
KOMaHA.

2: ObpaTHbIV TONMYKOBbIA PEXUM.

3: MepeknioyeHWe UCTOYHMKA 3aJaHMA YACTOTbl MeXAY NaHenbio U
NynbLTOM YNpaBreHUs.

4: MepeknioyeHNe UCTOYHUKA 3a[AaHMA 4acTOTbl HA MaHenu (HaxMuTe
KIaBuLLY GbICTPOro nepekroveHus)



DyHKLMO- Hassanue N 3aBop.
L J[imana3oH HacTPOWKKN Usm.
HanbHbLIU KOO d)yHKLlVIVI 3Hau.
P7-29 Otobpaxaemble 0000 ~ PFPF H.441F o

napameTpbl
MOHUTOPYHTa
B pexume
paboTbl (OCHOBH.)

[aHHbIi MapameTp onpegensieT, Kakve napameTpbl paboTbl 6ygyT

oTobpaxatbes Ha LED-gucnnee npeobpasoBatens 4acToTbl BO BpeMsi paboThbl.
BriGop napaMeTpoB OCyLLECTBMSETCS Yepe3 OWTbl B LUIECTHaALATepUYHOM

dopmare.

Ta6nuua 6.9 — OnrcaHue NapaMeTpPoB MOHUTOPUHIA BO BpeMsi paboTl

Bur MapameTtp LecT. 3HayeHne Mpumeyanne
00 Pabouyas yactota 0001 BHaueHune paboueit YacToTbl
01 OnopHas YacToTa 0002 YcTaHOBMNEHHOe 3HaveHne
YacToThl
02 HanpsixeHune Wbl 0004 HanpsxeHue Ha WwinHe
3T NOCTOSIHHOIO TOKa
03 BbixogHoe 0008 HanpsxeHnne Ha Bbixoae M4
HanpsbkeHue
04 BbixogHow Tok 0010 TeKyLUmMin BbIXOAHON TOK
05 BbixogHasi MOLLHOCTb 0020 MoTpebnsiemast MOLWHOCTb
06 Crartyc DI-BxogoB 0040 CocTosiHMe LMPOBbIX BXOLOB
07 Cratyc DO-BbIx0aoB 0080 CocTosiHMe L pOoBbIX BbIXOAOB
08 HanpskeHne All 0100 3HayeHue aHanorosoro exoga 1
09 HanpsikeHue Al2 0200 3HayeHune aHanorosoro Bxoaa 2
10 Ycraska ML 0400 3apaHHoe 3HaveHue ML
11 O6patHas cesizb MO 0800 dakTuyeckoe 3HayveHve N0
12 3HayeHue cyeTymnka 1000 3BHayeHue cyeTumnka
13 3HaueHue anuHbl 2000 W3mepeHHas anvHa
14 CKOpOCTb Harpysku 4000 PacueTHasi CKOpOCTb Harpysku
15 Crynenb MNK 8000 1|:|T1K|<ymaﬂ CTyneHb Nporpammbl

Ecnu Heo6xoaMMo 0To6pasnTb HECKONBKO 3HAYEHUI, OHU CYMMUPYHOTCS.
Hanpumep, Tok (0010) + mowwHocTs (0020) = 0030
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DyHKLMO- Hassanue N 3aBop.
L J[imana3oH HacTPOWKKN Usm.
HanbHbLIU KOO d)yHKLlVIVI 3Hau.
P7-30 Otobpaxaemble 0001 ~ 1PFF H.0043 o
napameTpbl
MOHWTOPUHra
B pexuve
OCTaHOBa
[aHHbIi MapameTp onpegensieT, Kakve napameTpbl paboTbl 6ygyT

oTobpaxatbes Ha LED-gucnnee npeobpasoBatens 4acToTbl BO BpeMsi paboThbl.
BriGop napaMeTpoB OCyLLECTBMSETCS Yepe3 OWTbl B LUIECTHaALATepUYHOM

dopmare.

Tabnuua 6.10 — OnucaHne napameTpoB MOHWUTOPWHIA NPY OCTaHOBE

Bur MapameTtp LLlecT. 3Ha4YeHue Mpumeyanne

00 OnopHas yactoTta 0001 OtobpaxaeT ycTaHoBIIEHHOe
3HAYeHue YacToTbl

01 HanpsixeHne WnHbl 0002 MokasblBaeT HanpsxeHne Ha

3T LUIMHE NOCTOSHHOTO TOKa

02 Crartyc DI-BxogoB 0004 OTobpaxaeT cocTosiHNe
LiMchpOBbIX BXOAOB

03 Cratyc DO-BbixopoB 0008 NokasblBaeT CoCTosHNE
LMPOBLIX BbIXOA0B

04 Hanpspketve All 0010 OTob6paxaeT 3Ha4eHne
aHanorosoro Bxoaa All

05 HanpsikeHue Al2 0020 OTob6paxaeT 3Ha4yeHne
aHanorosoro BxoAa Al2

06 Ycraska MNMAL 0040 [MNokasbiBaeT 3agaHHoe
3HaveHue N0

07 Ob6patHas cesizb MO 0080 OTobpaxaeT hakTnyeckoe
3HayeHve MNA

08 3HayeHue cyeTymnka 0100 MokasbiBaeT Tekyllee 3Ha4YeHne
cyeTyMka

09 3HaueHune AnuHbI 0200 OTobpaxaeT U3MepeHHyto
AnvHy

10 CKOpOCTb Harpy3ki 0400 MokasblBaeT pacyeTHyto
CKOPOCTb Harpysku

11 Crynenb MNK 0800 OTob6paxaeT TeKyLLYIo CTyMNeHb
nporpammbl MK

12 YacTtoTa BXOAHbIX 1000 Moka3sbiBaeT 4acTOTy BXOAHOIO

VIMMyrbCOB curHana
13~15 Peseps - He vicnonb3aytotes

Ecnn Heobxoammo OT06pa3MTb HECKOIMbKO 3HaYeHWI, OHU CYMMUPYHOTCA,

HanpuMep:
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3apaHHas YactoTta (0001) + HanpspkeHue winHbl (0002) = 0003 (H.0003);
Yctaska M1 (0040) + O6paTHas cesasb 1AL (0080) = 00CO (H.00CO).

DyHKLMO- HasBaHue . 3aBog.
L J[lmana3oH HacTPOWKKN Usm.
HarnbHbIV Kof, cbyHKLMK 3Hau.
P7-31 KoadhcpuumeHt 0.001 ~ 655.00 1.000 o
oTobpaxeHus
CKOpOCTU
arekTpoaBUraTens

MapameTp ycTaHaBNMBaeT COOTHOLUIEHWE MEXZOY BbIXOAHOW 4YacTOTOM
npeoGpasoBaTensl YacToTbl M CKOPOCTbIO Harpy3ku (Hanpumep, KoHsewepa,
WwnuHgens). Mcnonb3yeTcs, Korga HeT faTtuMka CKOpocTW (3HKodepa)
TpebyeTcs 0To6pa3nTL CKOPOCTb Harpy3ku Ha aucnnee.

myHK"[" o HasBaHue cyHkumn [unana3oH HacTPOMkn 3asop, U3m.
HanbHbIN Kop, 3Hau.

P7-32 Tekywlas 12°C~100°C - .
Temnepartypa
papuatopa

P7-33 CymmapHoe Bpemsi 04~655354 - .
BKITIOYEHWS NUTaHUS!

P7-34 CymmapHoe Bpemsi 04~655354 - .
paGoTbl

MapameTpbl P7-32 ~ P7-34 ncnonb3yloTcs TOMbKO ANs MOHUTOPUHra. Ecnn
Bpemsi MeHee 1 4aca, oHO He oTobpaxaeTcs.

tDyHKu'uo- HasBaHue cyHKkumn [nana3oH HacTPOMkn 3ason. Uzm.
HarnbHbIV Kof, 3Hau.
P7-36 [evicteue MY 0: Taiimep HeaKTUBEH 0 ]
TpY [OCTUKEHUN 1: OctaHoB
CYMMapHOro BpeMeH! 2: MpopomkeHne paboTbl
paboTbl

Onpepenset noBefeHvie npeobpa3oBaTens 4acToTbl MPU AOCTWKEHUN
3a1aHHOTO BPEMEHUN HenpepbIBHON paboThbl.

0: Tannmep HeakTUBEH

DyHKUMSA TariMepa JeaKT1BMpOBaHa.

1: OcTaHOB

Mpn [OCTMXEHUM NMUMUTa BPEMEHU reHepupyeTcsi aBapWiHbIA curHan,
npeobpasoBaTenb 0CTaHaBMNBAETCS.

2: NpoponxeHue paboTbl

[Mpun gocTkeHUn NMMUTa BpEMEHU reHepupyeTcst aBapunHbIN CUrHan, HoO
paboTa npogonxaeTcs.



DyHKLMO- 3aBoa.

HanbHbI KOg HasBaHue cyHKumn [inana3oH HacTporkn 3Hay, WUzm.
P7-37 WCTO4HMK 3apaHust 0: Hactpoiika B P7-38 0 ]
oTcyeTa BpeMeHu 1: AHanoroBbIVi Bxog All
2: AHanorosebii Bxoa Al2
P7-38 B3apaHvie BpemeHu 0.0 MuH ~ 6500.0 MuH 0.0 MuH o

oTcyeTa

3Tn napameTpbl UCNOMb3YTCA ANa peanuaauun yHKUUA 3agaHnsi

Bpemenu M.

Ecnn napametp P7-36 yctaHosBneH Ha 1 wnu 2, MY HaunHaeT otcyet
BpeMeHn npu 3anycke. [10 [OCTMXKEHWM YCTAHOBMEHHOW ANUTENbHOCTU
BpemeHn [NY ocTtaHaBnuBaeTcs aBTOMaTuyecku, coobuiaer o6 owwnbke
ERR39, a BbiIxogHas krnemma ¢ COOTBETCTBYIOLLEN PyHKUMen (27) nepexoanT
B cocTosiHue «BKIl».

Kaxgeim pa3 npu 3anycke MY HaumHaeT oTcyeT BpeMeHn ¢ 0 u cuntaet
ocTaBlieecs Bpems. [NpogomKNTENbHOCTb NO BPEMEHWN 3a4aeTcsi B MUHyTaxX
B P7-37 n P7-38.

‘”V“"“}m‘ HasBaHue cyHKkumn [inana3oH HacTpouku 3ason, Uam.
HanbHbIN Kof, 3Hau.
P7-39 Bpewms aktusauumn 0.0c~6000.0¢c 20c¢c o
Tanmepa
P7-40 Bpems pgeaktusauumn 0.0c~6000.0c 20c o
Tanmepa

AKTUBaUVA BbIxoga Tavimepa:

Ecnun BxogHou curHan yaepxxunsaeTcs B cocTosiHum « BKIy» gonbLue BpemeHu
P7-39, Bbixop Tanmepa BkrovaeTcs (nepexoanT B coctosiHne «BKIT»).

[eakTnBauus BbIxoaa Tavimepa:

Ecnn BxogHon curHan ygepxuBaetcss B cocTtosiHuM «BbIKIl» gonblie
BpemeHn P7-40, BbiIXxoA Tanmepa OTKMOYaeTcd (nepexoauT B COCTOSHVE
«BbIKI»).

DyHKLMO- 3aBoga.

HANbHLIA KoL, HasBaHue cyHKkumn [inana3oH HacTPoukun aHau. Uam.
P7-41 DYHKLMS 3aLmThI 0: HeaktuBHa 1 o
1: AkTnBHa

0: ®yHKUMA 3alUTbI HEaKTUBHA.

1: ®yHKUMSA 3alUTbI aKTUBHA.

OTOT NapameTp UCnonb3yeTcs AN NOBbILIEHUS YPOBHS 3aLUUThI.

Mpn BKMOYeHWN nUTaHWA npeobpasoBaTenss 4acToThl AaHa KomaHaa
«MYCK», MY He 3anycTutca aBToMaTU4eCKn, KOMaHagy HeobxoaAMMo cOpOCUTb.
OTo npepoTBpallaeT aBTOMAaTUYECKUN 3anyck Aasuratens 6e3  yvactus
nonb3oBaTens, KOTOPbIA MOXET ObITb OnaceH.

Ecnun napametp yctaHoBneH B «0», npu BktoveHUn nutanms MY cywectsyet



ONacHOCTb 3anycka npu Hann4inm COOTBeTCTByIOLLI,eVI KOMaHAbl.

DyHKLMO- N 3aBop.
HANLHB I KOR, HasBaHue cyHKumn J[lmana3oH HacTPOWKKN aHau. Usm.
P7-43 [ocTtuxeHne YacToTbl 1 0.0lMy ~PO0O-14 50.00 'y o
P7-44 [unanasoH YacToThl 1 0.0My~100.0y 0.0y u]

MHorodyHKUMOHanNbHbIN BbIXOA nepexoauT B cocTosiHne «BKJIT», noka
yacToTa HaxoaWTCs B AnanasoHe:
(P7-44)-(P0-14)
OwanasoH = (P7-43)t —————

my"""[" o HasBaHue dyHKuumn [unana3oH HacTPOMkn 3asoa. WUzm.
HanbHbIN Kof, 3Hau.

P7-45 [HoctmkeHne Toka 1 0.0 % ~ 300.0 % (ot 100.0 % u}
HOMMHaIIbHOro ToKa
anekTpoaBuUraTens)

P7-46 [Owana3soH Toka 1 0.0 % ~ 300.0 % (ot 0.0% o
HOMWHarbHOTO TOKa
anekTpoaBuUraTens)

MHorogyHKUMOHaNbHLIN BbIXOA NepexoauT B cocTosiHue «BKI», noka Tok
Haxo4uTCs B AnanasoHe obHapyXeHus.

myHK"'." o Haseanme J[nana3oH HacTPOWKKn 3asop. Uzm.
HanbHbIA KOA, yHKUMKN 3Hau.
P7-49 Maponb 00000: napornbHas 3awmTa 00000 o
nonb3oBarens HeaKTuBHa

00001 ~ 65535

Mpn BBegeHun n6Oro 3HayeHusi, oTnmyHoro oT «00000» Oynet
YyCTaHOBMEH NOMb30BaTeNbCKUA  Maponb. [Nsa  coxpaHeHus  napons
Heobxoanmo HaxaTb kHornky «BBO[». Maponbk Takke 6yaeT coxpaHeH, ecnv
He NPOUCXOAWT HaXkaTuil B Te4eHne 1 MUHYTbI

myuxur o HassaHnue cyHkuumn J[mana3oH HacTPOWKMN 3asop. Usm.
HanbHbLIV koA 3Hau.
P7-50 CkaukoobpasHas 0: BoikntoyeHa 0 o
nepecTpoiika 4acToTbl 1: BkntoyeHa
BO BpeMsi pasroHa u
3amMefnieHus

Koraa paboyas YactoTa HaxoguTcs B npefenax AuanasoHa ckadykoobpasHom
nepecTpolikv YacToThl, chakTudeckas paboyas yactoTa GyaeT nepeckakuBaTb
Yepes 3aaHHyo0 amnnuTyay (nepexoaut HenocpeacTBEHHO OT CaMoW HU3KOMN
4YacTOTbl CKayka 4O CaMOW BbICOKOW YaCTOTbl CKayka).



DyHKLMO-
HanbHbIN Koa

HasBaHue cyHkumn

J[imana3oH HacCTPOWKKN

3asoga.
3Hau.

P7-51

YcraBka CyMMapHoro
BPEMEHW BKITIOYEHNsI

nuTaHusa

04 ~655304

CootseTCTBYIOLLAA BbIXOAHASA Knemma (pyHKUMS 26) nepexoanT B COCTOSIHUE

«BKI» npy goCTUMXEHWN 3HaYeHNs1, yCTaHOBIIEHHOIO B 3TOM napameTpe.

myuku_u o Hassanue cyHkuumn [nana3oH HacTPOMKn 3asop. U3m.
HarnbHbIN Kof, 3Hau.

P7-53 Yacrota 0.0y~ PO-14 0.00 'y o
nepeknoYeHns npu
pasroHe

P7-54 YacroTa 0.0 Ny~ PO0-14 0.00 'y o
nepeknoyYeHuns npu
3amMeneHumn

Mpwu pa3roHe:

Ecnu Tekywas yactora < P7-53 — ucnonb3ayetcs Bpemsi pasroHa 2 (P7-03).
Ecnu Tekywasn yactota = P7-53 — ucnonb3ayetcs Bpemsi pasroHa 1 (P0-23).

Mpu 3ameanexunu:

Ecnu Tekywwas yactota > P7-54 — ncnonb3yeTcs BpeMs 3ameanenus 1 (PO-

24).
Ecnu Tekywas yactota < P7-54 — ucnonb3yetcs Bpems 3ameanneHus 2 (P7-
04).
PyKuno- Hassanve [OmanasoH HacTpoiiku 3asoa. Uam.
HanbHbIU KOO d)yHKLtMM 3Hau4.
P7-55 3HaveHve 0.00 'y ~ P0-14 50.00 o
oBHapyxeHus My
yacToTbl FDT2
P7-56 [vanasoH 0.0 % ~ 100.0 % 5.0% o
oBHapyxeHus
vactoTbl FDT2
Cwm. onuncanue P7-22 n P7-23.
PyHKupo- HassaHue dcyHkuun J[mana3oH HacCTPOWKN 3asop. Usm.
HanbHbIN Kop, YHKY P 3Hau. )
P7-57 [ocTtukeHne YacToTel 2 0.0 Ny~ PO0-14 50.00 'y u]
P7-58 [vanasoH YacToTbl 2 0.0 % ~ 100.0 % 0.0% o

Cwm. onucanwue P7-43 n P7-44.
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myHKu." o HasBaHue cyHKUmn [inana3oH HacTporkun 3asop, WUzm.
HarnbHbIN Kof, 3Hau.

P7-59 YpoBeHb Toka 0.0 % ~ 300.0 % (oT 10.0% o

XOOCTOro Xoaa HOMVHAILHOTO ToKa
anekTpoaBuUraTens)

P7-60 Bapepxka 0.01¢~300.00c 1.00¢c o
oBHapyxeHus
XOrocToro xoaa

Korga BbixogHow Tok MY Bo Bpemsi paGoTbl MEHbLUE UMW PaBEH YPOBHIO
oBHapyXeHWs X0NoCToro xoaa, a ANUTENbHOCTb NPEBbILLAET BPEMS 3aAePXKK/
oBHapyXeHns XOnocToro xoAa, BbIXOAHasi KNeMMa NepexoauT B COCTOsiHUE
«BKIN» (dyHKUMS knemmbl 35).

OVHKL[“ o HassaHnue cyHkuumn [inana3oH HacTpouku 3ason, Uam.
HarnbHbIN Kop, 3Hau.

P7-61 YpoBeHb neperpysku 20.0 % ~ 400.0 % (ot 200.0 % o

anekTpoasuratens HOMMHarbHOro Toka
anekTpoaBuUraTens)

P7-62 Bapepxka 0c~6500.0c Oc o
obHapyxeHus
neperpy3ku
anekTpogBuUratens

YcnoBusa cpabatbiBaHUS:
Tok > P7-61 (Hanpumep, 200 % oT HOMUHaNbLHOro Toka 3M);
[nutensHocTb > P7-62 (Hanpumep, 5 cek);
Mpn aTOM MHOroyHKUMOHAmMbHBIN BbIXOA C dyHKUMen 36 nepexoauT B
cocTosiHue «BKIl», MY He ocTaHaBnmBaeTcs (Tonbko coobLiaeT o6 oLmnbke).

QyHKLIyI o HassaHnue cyHkuumn [inana3oH HacTPoukun 3asop, Uam.
HanbHbLIU KOO 3Hau.
P7-63 [ocTuxeHne Toka 2 20.0 % ~ 300.0 % (ot 100.0 % o
HOMWHArBbHOTO TOKa
anekTpoasuraTensl)
P7-64 [vana3oH Toka 2 0.0 % ~ 300.0 % (ot 0.0% o
HOMWHanbHOro Toka
anekTpoasuraTensl)
Cwm. onuncanue P7-45 n P7-46.
my"Kuv" o Hassakme [Anana3oH HacTponkn 3asoa, Uzm.
HanbHbIN Koa hyHKUMM 3Hau.
P7-65 Otobpaxaemble 0x0 ~ Ox1PF H.010 o
napametpbl
MOHUTOPUHIa
B pexume paboTbl
(QononHUTEnbHbIE)
[aHHbIi nMapameTp onpegensieT, Kakve napameTpbl paboTel  OyayT

nononHuTensHo oTobpaxatbest Ha LED-gucnnee npeobpasoBatensi 4acToTbl
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BO Bpems paboTbl. Bbibop napameTpoB ocyllecTBnseTcs uyepe3 OuTbl B
LecTHaguaTepu4Hom copmare.

Tabnuua 6.11 — OnucaHve napameTpoB MOHWUTOPWHIa BO Bpemsi paboTbl
(mononH.)

Bur MapameTp LLlecT. 3Ha4YeHue Mpumeyanne
00 3apaHHbIi MOMEHT (%) 0001 YcTaBka KpyTsilero MoMeHTa
01 BbixoaHoOM MOMeHT (%) 0002 DdaKTUYeCKUii MOMEHT Ha Bany
02 YactoTa umnynbCcHOro Bxoga 0004 [ns natynkos
(k")
03 CkopocTb Bxoga HDI (v/muH) | 0008 OTobpaxaeTcsi CKOPOCTb
Bxoaa HDI
04 CKOpOCTb 3nekTpoaBUraTens 0010 OTo6paxeHue CKOpoCTH
(06/M1H) anekTpogsuUraTens B 06/MuH
05 BxopHoi Tok (A) 0020 MoTpebneHvie oT UCTOYHUKA
nuTaHus
06 CyMmapHoe Bpemsi paboTbl 0040 [ns TO v cepsuca
()
07 TekylLee Bpemsi paboTbl 0080 CeccuoHHas crtaTucTuka
(M1H)
08 HakonneHHoe 0100 YyeT aHepronotpebnexus
3HepronoTpebnexve (kBT-v)
09~15 Peseps — He ncnone3ayetca

Ecnn Heobxoaumo oTobpasnTb HECKOMNBKO 3HAYEHUIA, OHU CyMMMPYIOTCS.
HanpvmMep, MOHUTOPUHI MOMEHTa U CKOPOCTHU:
0001 (61T00) + 0002 (61TO1) + 0010 (6MTO4) = 0013 (H.0013)

OVHK'{M o HasBaHue cyHkumn [unana3oH HacTponkun 3asop, U3m.
HarnbHbIN Kof, 3Hau.

P7-67 KannbpoBka HikHEro 0.00B ~ P7-68 2.00B o
npegena ypoBHS
CUrHana aHarnoroBoro
sxogaAll

P7-68 Kanu6poska P7-67~11.00B 8.00B o
BEpXHero npeaena
YPOBHS cUrHana
aHarioroBoro BxogaAll

OTu OBa napameTpa WUCNOMb3ylTCH AN YCTAHOBKU MpeaerioB BXOOHOMO
HanpskeHns ansa 3awmtel MY, Korga sHaveHve Ha Bxoge Al1 Gonblue, yem
3HayeHne P7-68 unu meHblue, Yem 3HadeHue P7-68, BbixogHas Knemma c
COOTBETCTBYIOLLEN hyHKUMEN nepexoaunT B cocTosiHue «BKJT», ykasbiBas Ha To,
yT0 BXOA Al1 NpeBbllLaeT npegen.
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3asoga.
3Hau.

®DyHKUMNO-

- Uam.
HarnbHbIV koA,

HasBaHue cyHKumn [inana3oH HacTporkun

P7-69 Mopor Temnepatypbl 0°C ~90°C 70°C o
CUIMOBOro MoZynst

Korma TemnepaTypa cunosoro mogynsa MY pocTuraeT 3HayeHus 3TOro
napamMeTpa, BbIXOAHas KMemMma C COOTBETCTBYHOLEN (PyHKUMEN MepexoauTt
B cocTtosiHne «BKIl», ykasbiBas Ha To, YTO TemnepaTypa Moayns gocturaet
MOpPOroBOro 3Ha4YeHUs.

®DyHKUMO- . 3aBog.
HATLHBI KOg HasBaHue cyHKkumn [inana3oH HacTpouku aHau. Usm.
P7-70 KoadbdpuumeHt 0.001 ~3.000 1.000 o
KOPPEKLWN BbIXOAHOM
MOLLIHOCTN

KoppeKkums  BbIXOOHOW  MOLLHOCTM MNpyv  NOMOLWWM  KO3dpuumeHTa.
BbixogHasi MowHOCTb npu MoHuTopuHre (napametp U1-05) = BbixogHas
MoLHocTb * (P7-70).

myHK'{" o HassaHnue cyHkuun [lmana3oH HacTPOMKM 3asop. Usm.
HamnbHbIV KOA, 3Hau.
P7-71 Koadbdumument 0.000 ~ 60.000 1.000 o
KOPPeKUUN NINHENHO
cKopocTU

MapameTp ncnonbayeTtcs Ans KanMbpoBKW U TOYHOWN NOACTPOMKM 3HAYEHNS
TNIMHENHON CKopoCTU, oTobpakaemMoro B napameTpe MoHuTopuHra U1-14.

JNuHenHas ckopocTtb = P7-71 x (KonuyecTso umnynscos HDI B cekyHay) /
Pb-07, roe

P7-71 - 3apaBaembIn KO3 DULMEHT KOPPEKLIMN.

Konunyectso umnynscos HDI B cekyHAy - YacToTa MMIYNbCOB, MOCTYNatoLLMX
C [laTyrKa CKOpoCTH (3Hkoaepa).

Pb-07 - konu4ecTBo UMNYyNbCOB Ha OAMH 0B6OPOT AaTuMKa.

DYHKUMOHANbLHbIV 3aBog.

xon HasBaHnwue cdyHKkUUM J[nana3oH HacTPOWKN 3Hau. U3m.
P7-72 CymmapHoe 0 ~65535kBT*y - .
aHepronoTpebneHre

WcnonbayeTcsi Ans oToGpaxeHWsi cyMMapHoro aHepronoTpebnexus MY go
TEKyLLEro MOMeHTa.

DyHKLMO- 3aBop.

HaNbHBIA KOg HasBaHnue cyHKkUMM [unana3oH HacTPoOWkKn aHaw. Uzm.
P7-73 Bepcust ocHoHoro MO | - - .
P7-74 Bepcus - - .

yHKUMoHanbHoro MO



Homep Bepcum nporpamMmHoro o6ecrneyeHnst MOXeT ObiTb MPOCMOTPEH, HO
He MOXeT ObITb U3MEHEH.

®DyHKUMO- . 3aBog.
HanLHLI KOR, HassaHnue cyHkuumn [unana3oH HacTPOWKn aHay. Usm.
P7-76 KoadhcpuumeHt 0.0010 ~ 3.0000 1.0000 o

KoppeKuum ckopocTn 3

Koppekuusi otobpaxaemor ckopoctv 3L npu nomowm kKosdduumeHTa.
CKkopocCTb Npu MOHMTOPUHre = chakTnyeckas ckopocTb * (P7-76).

3aBog.
3Hau.

DyHKUMNO-

. WUam.
HanbHbIN Koa

HasBaHue cyHkumn [unana3oH HacTPounkun

P7-80 Bbi6op noxapHoro 0: OTkntoyeH (no 0 o
pexviva YMOI4aHuIo).
1: MoxapHbi pexum 1
(pa3pelueHa aBapuitHas
ocraHoBka yepes DI-Bxon).
2: MoxapHbIn pexum 2
(ocTaHoBka 3anpetileHa,
KPOMe OTKITOUEHUS
NUTaHWS UMW NOMOMKW).

P7-81 OnopHasi yacToTta 0y~ PO-14 50.00 'y o
NOXapHOro pexuma

Pexvmbl paboTbi:

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

AktuBauus: CurHan Ha DI-Bxoga (dbyHkuust 42).

Pabora:

- 3anyck Ha YacToTe P7.81.

- NrHopupoBaHwue aBapuii (npogomkaeT paboTy).

- ABTO3anyck Npu akTUBaLWK; OCTAHOBKAa BO3MOXXHA TOJLKO MO KOMaHAe v
aBapUNHON KHOTKeE.

ABapuinHas ocTaHOBKa:

DI (cpyHKkums 45) ocTaHaBnvMBaeT NpUBOA,.

MoxapHbin pexum 2 (P7.80 = 2)

AkTnBaums: AHanornyHo pexumy 1 (DI-Bxod, dpyHKums 42).

Pa6orta:

- dukecunpoBaHHas Yactota P7.81.

- OcTaHOBKa HEBO3MOXHA (OaXe Mpu aBapusix N KOMaHaax).

- MpekpaLLeHne paboTbl TONLKO NPW OTKIOYEHUN NUTAHUSI U KPUTUYECKON
MONOMKE.

Pexxum 1 gonyckaeT NpUHYAUTENbHYIO OCTAHOBKY.

Pexxum 2 ncnonb3yeTcs B KpUTUHECKUX CUTYaLMSX, [Ae OCTaHOBKA HEA0MyCTUMA.

PyHKUMA obecneunBaeT becnepeboiHyto paboTy B aBapuiHbIX CUTyaLUsiX C
rMBKUMU HacTponkaMmu 6e3onacHoOCTU.



Ipynna P8: NapameTpbl KOMMYHUKaLMOHHOIO NPOTOKONa

DyHKLMO- o 3aBop.
HANLHBIH KOR HasBaHue cyHkummn [inana3oH HacTpoWkun 2nay, WUzm.
P8-00 CkopocTb 06MeHa 0: 300 6ut/c 5 o
[aHHbIMKN 1: 600 6ut/c
2:1200 6ut/c
3: 2400 6ut/c
4: 4800 6ut/c
5: 9600 6ut/c
6: 19200 6uT/c
7: 38400 6ut/c
P8-01 dopmaT gaHHbIX 0: 8-N-2 0 o
npotokona Modbus 1: 8-E-1
RTU 2:8-0-1
3:8-N-1

dopmaT AaHHbIX U CKOPOCTb Nepeaayn ycTpoiicTea-macTtepa v MY gomkHa
6bITb OAMHAKOBOW, UHaYe CBSA3b He GyaeT ycTaHoBneHa. Yem Bblille CKOpoCTb
nepefayu, TEM BbILLIE CKOPOCTb peakLun CUCTEMBI.

“’V""“J" o HasBaHue cyHkummn [unana3oH HacTPoOnkn 3asop. U3m.
HanbHbIN Kop, 3Hau.
P8-02 TokanbHbIi agpec 0: LUnpokoseLuaTeneHbI aapec 001 o
ycTpoiicTBa B CETN 001 ~ 247
Modbus RTU
P8-03 3agepxka oteeTa 0 mc ~ 30 mc 2mc o
P8-04 Bpewms cpabatbiBaHms | 0.0 (3awwmTa OTKMIOYEHa), 0.0 mc o
3aWwmnTbl NO 0.1 mc ~30.0 mc
OTKITIOYEHMIO CBSI3U
P8-05 BbiGop 0: CTaHOapTHbIN 0 o
KOMMYHMKALIMOHHOTO KOMMYHMKaLMOHHbI MPOTOKON
npotokona 1:HecranpapTHbI
KOMMYHMKaLMOHHbI MPOTOKON
P8-06 DyHKLMS OHOBOTO 0: OTkII0YEHa (N0 yMOnYaHuio 0 o
MoHuTopuHra MO paboTaeT pyHKLMS CBS3N NO
485 nHTepdericy)
1: BkntoyeHa (aKkTuBMpoBaHa
DYHKUMSA hOHOBOTO
MoHuTopuHra MO, B aToM
pexvime cBsi3b no 485
VHTepdeiicy HeloCTynHa)
P8-07 ~ P8-10 Peseps - - #
P8-11 Buibop 0: Modbus RTU 0 o
KOMMYHUWKaLMOHHOTO 1: KoMMyHUKaLMOHHbBIN
npoTokona NpOTOKON NNaThbl paclUMpeHus
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Fpynna P9: YnpaBneHue pyHKUMSAMMU 3aUT

®DyHKUMNO- Hassanue o 3aBog.
. J[mana3oH HacTPOWKU Uam.
HamnbHbIV KOA, OyHKLMK 3Hau.
P9-00 MpenynpexneHue 0: HeaktnBHO 1 o
0 neperpyske 1: AKTMBHO
anekTpoaBUraTens

0: HeaktuBHoO.

3awwuTa aneKkTpoaBUraTens ot neperpysky HeakTMBHA, MOXET BO3HUKHYTb
pVCK Neperpesa anekTpoasuraTens.

1: AKTUBHO.

Mpn neperpyske 4acTOTHbIN NpeobpasoBaTenb BbIAACT OWMOKY Errl4,
4TOOLI NPEeAOTBPaTUTL Neperpes ABuraTens.

OVHK'{" o HassaHnue cyHkummn [lMana3oH HacTPOMKN 3asop. Usm.
HanbHLIU KOO 3Hau4.
P9-01 YcraBka 0.10 ~ 10.00 1.00 o
oBHapyxeHus
npegynpexaeHnsa
o neperpyske
anekTpogsuratens

Ona acpbdekTBHON 3aWmTbl pasnuM4YHbIX ABUraTenen oT neperpysku
HeobxoaMMO NpaBUnbHO HAacTpouTb NapameTp P9-01.

3awumTa ocHoBaHa Ha 06paTHO3aBMCUMON BPEMSATOKOBOWN XxapaKTepucTuke
(cm. pycyHok 6.18).

A

100.0 MuH < "t Makc
\ \
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_ \ LO == P9-01<1
s ,
30.0 Muk-- N 1 P9-01=1
K \A
8.0 MuH 5 A\‘. L2 =ssmmem PQ-01>1
6.0 MuH : N
N, e
3.0 MuH| \"\
2.5mm e S,
2.0 MUH e e
1.5 MUH b
10w :
aBuam
ot - . Bpems (t)
01 i i it ’
110% 120% 130% 140% 150% 160% 170% 180% 190% 200% 210% 220% 230% 240% 250%

PucyHok 6.18 — O6paTHO3aBHCHMasi BPEMATOKOBAs XapakTepucTvka
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L1 — ctaHgapTHas kpusas 3awwmTsl npn P9-01 = 1.

Hactpoiika P9-01 no3BonsieT smeHsATb BpeMs cpabaTbiBaHUs 3almThl ANS
pasHbIX TOKOB.

Tpebyemoe Bpems 3awmThl (T) = P9-01 x T(L1),

Fne T(L1) — Bpemsi cpabaTbiBaHusi No kpuBoi L1 Ans 3agaHHOro Toka.

Mpumep HacTponku.

3apgava: YcraHoBuTb Bpemsi 3awutbl ans 150 % HOMMHanbHOrO
TOKa = 3 MUH.

Mo rpadmky (puc. 6.18) Haxoaum, 4To Ans 150 % Toka Bpemsi cpabaTbiBaHUs
T(L1) = 6 muH. PaccuntbiBaem P9-01:

P9-01 =T/T(L1) =3 MuH / 6 MuH = 0.5.

YcrtaHasnuesaem P9-01 = 0.5.

Mo ymonyaHuio 3awmra He akTuBupyeTcs npu Toke Huke 110 % oT
HOMUWHanbHOro. [ns BKMOYEHUs 3alUTbl HA MEHbBLUMX TOKax Heobxoaumo
ncnonb3oBaTtb KoadhpuumneHT P9-35:

Tok B % = (PakTuyeckuit Tok / HommHanbHbIN Tok) X P9-35.

Hanpumep, Tpebyetcs 3awmta npu 90 % HOMMHANBHOrO TOKa C BpEMEHEM
30 MUH.

Mo rpadpmky Haxogmm, 4To 30 MUH Ha Kpusom L1 cootBeTcTBYET 130 % TOKA.
PaccuntbiBaem P9-35:

P9-35 = (130 % / 90 %) x 100 % =~ 144 %

YcTtaHaBnueaem P9-35 = 144 %.

MuHUManbHbIN TOK 3awWnTbl — 55 % OT HOMUHANBLHOTO.

Hactpoiika P9-01 n P9-35 no3sonsieT rmbko agantupoBaTb 3aliuTy Mo,
KOHKPETHbIV ABUraTenb 1 Harpysky.

* Heobxoanmo wucnonb3oBaTtb rpadvk U3 MHCTPYKUMWM AN TOYHOM

] HaCTPOWKHU.

= |* YuuTbIBaTh peanbHble ycrosusi paboTkl ABUraTens.

* He ycraHaBnuBaTb CNWLIKOM KOPOTKOE BpPeMS 3aliuTbl, 4TOObI
nsbexaTtb NMOXHbIX cpabaTbiBaHWN.

DyHKLMO- 3aBop.

HaNbHLIA KoL, HasBaHue cyHkummn [inana3oH HacTporkn aHau, Usm.
P9-02 YcTaska 50 % ~ 100 % 80 % o
npegynpexaeHunst
0 neperpyske
anekTpoasuratens

OTa yHKUMA Uchonb3yeTcsa ANa nodayn B CUCTEMY YNpaBReHus curHana
npeaynpexaeHnst Ha BbIXOAHbIE KNeMMbl nepef cpabaTbiBaHMEM 3aluThbl
anekTpogsuratens ot neperpyskn. KoadduumeHT ucnonb3yetca Ans
onpefeneHns ypoBHsi 0GHapyXeHUst NpeaynpexaeHust nepes cpabartbiBaHnem
3aWmThl 3nekTpoaBuraTens oT neperpysku. Koraa 3HayeHne BbIXOAHOIO Toka
MY Gonblue, Yem xapakTepucTvKa 3aluTbl OT neperpysku 1 napametp P9-02,



MHOrobyHKLMOHanbHas uudposasi BbixogHas knemma MY BbligaeT curHan
npeaynpexaeHns o neperpyske anektpoasuratens (hyHKUMS BbIXO4HOW
KneMmbl — 6).

®DyHKLMO- . 3aBog.
HANLHB I KOR, HasBaHue cyHKkummn J[lmana3oH HacTPOWKKN aHau. U3m.

P9-03 KoadhcpuumeHt 000 ~ 100 030 o
CHIDKEHMS CKOPOCTU
NPy NpeBbILLIEHNN
HanpsbkeHUst

P9-04 YpoBeHb 200.0 B ~1200.0B B 3aBucumocTv| m
nepeHanpsbkeHns oT Mofenu

Mpn paboTe C BbICOKOMHEPLMOHHBIMW Harpy3kamm MOXET BO3HMKaTb
nepeHanpsbkeHve 3MT. PyHKUMA 3aLMTbI OT NepeHanpskeHus onpeaenset
MaKcuMarnbHbI ypoBeHb nepeHanpsbxkenust 3T Bo Bpems pabotel MY n P9-
04 (MakcumarnbHoe HanpsiXeHWe Ha LUMHE) N CKOPOCTb CHWKEHWS BbIXOAHON
4acTOTbl NPV BO3HUKHOBEHWN NepeHanpsikeHus.

Ecnm yctaHoBuTb 3HayeHue 0, YHKUMS CHWXKEHUS CKOpPOCTWM npu
nepeHanpshkeHn HeakTUBHa.

Hanpsikenve 3MNT &

Touka noTepu ckopocTu f
npw NpPeBbIWEHUN HaNPsXeHa -/ 1 \/
1 I
: | i

Bpems

PucyHok 6.19 — UnntocTpaumsi paboTbl 3aLMThbl OT NepeHanpsiKeHnst

DyHKLMO- Hassanue - 3aBop.
. JAnana3oH HaCTPOMKMN Usm.
HanbHbIV Kof, hyHKUMM 3Hau.
P9-05 KoadbdumumeHt 0~ 100 20 o
3almThl OT

rieperpyaku ro Toky B
pexume U/f



P9-06 Tok cpabatbiBaHUs 50 % ~ 200 % 150 % ]

3almThl OT
reperpysku B
pexume U/f

P9-07 KoadbcumumeHt 50 % ~ 200 % 50 % ]

3awmnTbl OT
neperpy3ky B 30He
ocnabnexus nons

(ur

P9-05 — koadhpnLmMeHT 3alumMThl OT Neperpysku no Toky B pexume U/f
perynupyeT crnocobHocTb npeobpasoBaTens noaasnsATb Neperpysky Mo TOKy
npu pasroHe/samenneHnn. Yem Bbille 3HaYeHWe, TeM CUnbHee MoaaBreHue
neperpyskn (HO MOXeT 3aMeAnuTb AWHaMWKYy CcucTeMmbl). Yem MeHbLue
3HayeHue, Tem ObicTpee OTKNNK (HEOBXOAUMO MWHMManbHoe 3HayeHve bes
BO3HWKHOBEHUS NEperpysku).

Mpw 3HaveHnn 0 byHKUMS 3aLUTbl OT Neperpy3ku OTKIIoYeHa.

P9-06 — Tok cpabaTbiBaHMsA 3awuMTbl OT neperpy3ku B pexume U/f
3agaeT MoporoBbii TOK (B % OT HOMMHanbHOro Toka 3[1), mpu KOTOpOM
akTvBMpyeTcs 3awmTa. MNpyn NpeBbIleHUn 3TOro 3HayYeHnst npeobpasoBaTenb
OCTaHaBNMBAET Pa3roH (ecnu Bbin B NpoLecce YCKOPEHUS), CHUXKAET BbIXOAHYIO
YacToTy (Npu paboTe Ha NOCTOSHHON CKOPOCTW), 3aMeAAeT NafeHne 4YacToThbl
(Npv TOPMOXKEHNM), MOKA TOK HE CTAHET HMXE YCTaBKM.

P9-07 — KoadhcpmumeHT 3aWiuTbl OT neperpy3kM B 30He ocnabrneHusi
nonsa (U/f) koppekTMpyeT ypoBeHb 3aliuTbl OT TMeperpyskm B pexume
ocnabrneHHoro MarHMTHOro Mons.

100 % — craHgapTHasi HacTpoVika (3aLmTa cpabaTtbiBaeT NPpU HOMUHAMNBHbBIX
3HaYeHnAX).

> 100 % — nosblwaetr nopor
KpaTKOBPEMEHHbIX Neperpy3ok).

< 100 % — penaet 3awuTy bonee 4yBCTBUTENBHOW.

cpabatbiBaHua  (Hanpumep, Ans

DyHKLMO- HassaHnue - 3aBog.
L J[lmana3oH HacTPOWKKn WUam.
HarnbHbIV Kof, byHKLUMK 3Hau.
P9-08 [onyctumblii 0.0% ~50% 10.0% o
npesen noBbILUEHNs!
npv 3awuTe ot
nepeHanpsikeHns
P9-11 Konnuectso 0~20 0 o
aBTOMATUYECKUX
cbpocoB owmnbok
P9-12 Buibop pevicTeus 0: Pene pa3mblkaeTcs 0 o

pene aBapuv npu
aBTOMAaTUYECKOM
cbpoce

npu aBapum 1 ocTaertcs
Pa3oOMKHYTBLIM 10 PYHHOTO
cbpoca

1: Pene BpemeHHO
3amblkaeTcs

nocre ycnewHoro
aBTOMAaTUYECKOro copoca



P9-13 WHTepsan mexay 0.1¢c~100.0c 1.0c o
aBTOMAaTUYECKUMMN
nepesanyckamm
npv cpabaTbiBaHUN
3awmT

P9-08 — [OonycTumbii npefen MOBbIWEHUMA MpW 3awmte OT
nepeHanpsixkeHns. MakcymanbHO [OMYyCTUMas BENUYMHa KOPPEKTMPOBKU
YacToTbl Npy cpabaTbiBaHUM 3aluTbl OT nepeHanpshkeHnst. ObblMHO He TpebyeT
N3MeHeHWs (OCTaBUTb 3HAYEHNE MO YMOMYaHUIO).

P9-11 — KonuyecTtBO aBTOMaTU4eCKUx cOpocoB owwubok. 3agaeT
KONMYECTBO MOMbITOK aBTOMaTMYecKoro nepesanycka M4 nocne BO3HUKHOBEHWS
aBapuu.

0 — ABTOMaTUYeCKMin COPOC OTKIIOYUEH (TpebyeTcsa py4HOn cOpoC oLnGKM).

1 ~ 20 — Ywucno aBTOMaTUYECKMX MOMbLITOK Mepesanycka nepeq
OKOHYaTeNbHbLIM OTKIIOYEHUEM.

P9-12 — BbI6op AencTBUA pene aBapyum Npu aBToMaTu4yeckom copoce:

0: Pene pa3smblkaeTcs Npu aBapun U OCTaeTcsl pa3oOMKHYTbIM A0 Py4HOro
cbpoca (gaxe npv aBToMaTU4ECKOM nepesanycke).

1: Pene BpemeHHO 3aMblkaeTCs MOCMe YCMEeLHOro aBTOMAaTUYEeCKOro
cbpoca, nossonss 06opyaoBaHWio NPoAoKUTE paboTy 6e3 BMelLaTenscTBea.

P9-13 — WHTepBan mexay aBTOMaTU4eCKMMM Mepe3anyckaMmu npwm
cpabatbiBaHMM 3awmT. 3agaeT BpeMs OXWMAAHWSA OT NpeaynpexaeHus o
HencnpaBHOCTM [0 aBTOMaTu4yeckoro cbpoca.

myHK"'." o Hazeanue J[nana3oH HacTPOWKKn 3ason, Usm
HarnbHbIV Kof, byHKLUMK 3Hau.
P9-14 Bawwmra ot 06pbIBa 0: OTknioyeHa 1 o
hasbl Ha Bxoae 1: BkntoyeHa (npu o6pbiBe
hasbl Ha BXoAe BblaaeTcs
owubka Err23)
P9-15 3awwra ot o6pbiBa 0: OTknioyeHa 1 o
hasbl Ha BbIxoAe 1: BkntoyeHa (npu obpbiBe
hasbl Ha BxoAe BblgaeTcs
owmnbka Err24)
P9-16 3awwmra ot K3 0: OTkntoveHa 1 u]
Ha 3emnio npu 1: BkrntoyeHa
BKITHO4EHUM (npw BKItOYeHUN
npeobpasoBarterb
nposepsieT Hanuuve K3 Ha
3emnio, owmbka Err20)
P9-17 AsTOMaTUYECKUIA 0: PyuHoi cbpoc 0 o
cbpoc npu Owwnbka Errl2 coxpaHseTtcs
NOHWXEHHOM [0 py4Horo cbpoca
HanpshkeHnu 1: ABTOMaTH4eCKunii copoc

Owwbka Err12
cbpacbiBaeTcs npu
BOCCTaHOBNEHUN
HanpspkeHua



P9-18 Pexum nopasnexns 0: OTkntoyeH 1 u
nepeHanpshkeHns 1: MopaBnexue npu
TOPMOXEHUN
2: MNopasnexune npu
paboTe c pereHepaTUBHOW
Harpy3kow

0: OTKNoYeH.

PyHKUMA NoAaBNEHNSA NepeHanpPsHKeHNs He akTBHA.

Punck Bo3HukHOBeHMS owmnbku Err05 (Meperpyska no Toky npu 3ameaneHmn)
npy Pe3KoM TOPMOXEHUW NN pereHepaLim SHepruu.

1: MopaBneHne Npy TOPMOXKEHUU.

3awmta OT CKAYKOB HAaMPSHKEHUS MPU OUHAMWUYECKOM TOPMOXEHUN
asuratens (Hanpumep, OCTaHOBKa KOHBeWepa unm Hacoca).

MpeobpasoBaTens aBTOMATUYECKN CHIDKAET CKOPOCTb TOPMOXKEHNS, €CNnn
HanpsikeHve Ha wuHe DC npubnnxaeTtcs Kk npeaenbHOMY 3Ha4YEHMIO.

2: NopaBneHue nNpu paboTte ¢ pereHepaTUBHOMN Harpy3Kown.

MosBonseT wusbexaTb nepeHanpsXKeHWs MNpu BHE3anHOM W3MEHEHUN
MOMEHTa Harpy3ku npu paboTte ¢ NOCTOAHHOW CKOPOCTbIO.

— Ecnu ucnonb3yetcs TOPMO3HOW Pe3nCTop, HYXHO YCTaHOBWUTb
== | P9-19 =0, 4yTobbl n3bexaTb KOH(IUKTa PEXNMOB.

DyHKUMO- Hassanue . 3aBop.
o [Anana3oH HacTponkn WUzm.
HanbHbIN KoA, pyHKUMKN 3Hau.
P9-19 OrpaHunyexue ansa 0: OTkntoyeHo 1 ]
pexuma nofasneHust 1: AkTvBHO nNpw pa6oTte 1
nepeHanpshkeHns 3amMeqinieHn
(P9-18 = 2) 2: AKTUBHO TOMbKO Npun
3aMezieHn

0: OTKnIoYeHo.

Pexum 2 He akTuBupyeTcs, faxe ecnu BolibpaH B P9-18.

1: AKTUBHO Npu paboTe n 3ameaneHum.

MopaBneHve nepeHanpsikeHusi paboTaeT Ha Bcex 3Tanax: PasroH,
NOCTOSIHHAsi CKOPOCTb, TOPMOXEHUE.

2: AKTUBHO TONbLKO NpU 3aMeAseHnn.

3awmta cpabaTtbiBaeT TONbKO NPU 3aMearieHnN.

tDyHKuvu o Hassanme [nana3oH HacTponkn 3asop. WUzm.
HanbHbIN koA hyHKUMM 3Hau.
P9-20 Mpenen perynuposkn | 1.0 % ~ 150.0 % 100.00 % ]
NS pexuma
2 nopasnexus
nepeHanpsXXeHna

(P9-18 = 2)



Yem MeHbLUe 3HayeHue, TEM MEHbLUE CKayoK HanpsXXeHua, Ho OonbLue
BpeMsA TOPMOXEHUA.

DyHKLMO- HazsaHnue 3aBoga.

L J[lmana3oH HacTPOWKKN U3m.
HarnbHbIV Kof, OyHKLMK 3Hau.

P9-22 [eiicTeus Npu 0 ~ 22202 00000 o
cpabaTbiBaHUM
3awwmr (1-a rpynna)

Epnuuubl (1-n paspsaa): MNMeperpyska asuratens (Errl4).

HecaTku (2-n paspaa): Peseps.

CoTHum (3-1 pa3psaa): O6pbiB da3bl Ha Bxoae (Err23).

Teicaum (4-1 pa3pag): ObpbiB hasbl Ha Bbixoae (Err24).

Decatkn TtbicaY (5-n paspsag): Owubka 4TeHws/3anucy napameTpoB
(Err25).

OencTteus npm owmbke:

0: OcTaHOB NO MHEPLMM.

Ha gucnnee cpa3sy otobpaxaetcst ErrXX.

1: OcTtaHOB MNO 3agaHHOMY pexXxuMmy (cornmacHo napameTpam
3ameaneHus).

CHauyana otobpaxaetca AlaXX, nocne ocTtaHoBkm — EmXX. 2:
MpoponxeHne paboTbl Ha 4acTtoTe, 3agaHHon B P9-26. Ha gucnnee —
AlaXX (aBapuitHoe npeaynpexaeHuve).

3aBoa.
3Hau.

DyHKUMO- Hassanue

. WUzm.
HarnbHbIV Kof, byHKLUMK

J[nana3oH HacTPOWKKn

P9-23 [encTtBusa npu 0 ~ 22222 00000 o
cpabaTbiBaHUM
3awwT (2-9 rpynna)

EpnHuubl (1-1 pa3psaa): Ownbka kKoMMyHMKaumoHHoro npotokona (Err27).

DecaTku (2-n pa3psaa): BHewHas ownbka (Err28).

CoTHu (3-11 pa3pspg): MNpeBblleHne oTkNoHeHus ckopocTu (Err29).

Tbicaum (4-1 pa3psag): MNonb3oBaTtenbckasi owmnbka 1 (Err30).

DecaTku Tbicau (5-1 pa3pag): MNonb3oBaTenbekas ownbka 2 (Err31).

[Oencteus npu owmnbke:

0: OcTaHOB NO MHEPLUW.

Ha gncnnee cpasy otobpaxaetcs ErrXX.

1: OcTaHOB MO 3agaHHOMY peXxuMy (cornacHo napameTpam
3ameaneHus).

CHauvana otobpaxaetca AlaxXX, nocne ocTtaHoBkm — EmXX. 2:
MpoaonmxeHne paboTbl Ha 4yacTtoTe, 3agaHHou B P9-26. Ha gucnnee —
AlaXX (aBapuiHoe npeaynpexaeHue).



DyHKLMO- Hassanue 3aBop.

L J[lmana3oH HacTPOWKKN U3m.
HarnbHbIV Kof, byHKLUMK 3Hau.

P9-24 [einctBusa npu 0 ~ 22022 00000 o
cpabatbiBaHUn
3awwmr (3-5 rpynna)

EpnHuubi (1-1 pa3psa): Noteps PID-o6patHoi ceszum (Err32).

DecaTtkn (2-n paspsaa): Xonocton xon (Err34). CotHu (3-n paspsn):
MporpammHas owmbka neperpy3ku no Toky (Errl6).

Toicaun (4-n paspsap): lNpeBbilleHe BpeMeHW HemnpepbiBHOW paboTbl
(Err39).

Hecatkn Teicay (5- pa3psap): [lpesbilleHre CyMMapHOro BPeMeHM
paboTbl (Errd0).

[eiictBus npu owmnbke:

0: OcTaHOB NO MHEPLMM.

Ha gucnnee cpa3sy otobpaxaetcst ErrXX.

1: OcTtaHOB MNO 3agaHHOMY pexXxuMmy (cornacHo napameTpam
3amenneHus).

CHauyana otobpaxaetca AlaXX, nocne ocTtaHoBkm — EmXX. 2:
MpoaonxeHue paboTbl Ha 4yacTtoTe, 3agaHHou B P9-26. Ha gucnnee —
AlaXX (aBapuiHoe npegynpexaeHve).

DyHKUMO- Hassanue 3aBop.

HANLHBIA KOR, yHKUMM J[imana3oH HacTPOWKMN Py U3m.
P9-26 YactoTa npu 0: MpopomxeHue pabotbiHa | 1 o
BbIGOpE AENCTBUS TekyLlen yacToTe
“npoporkexne 1: MpoponxeHune paboTbl Ha
paGots!” OMOpHOW YacToTe
2: MpopomkeHue paboTbl Ha
MakcuMarbHoil YactoTe
3: MpopomkeHue paboTbl Ha
MVUHUMArbHO YacToTe
4: MpopomxeHne paboTbl
Ha aBapuiHo YacToTe
(P9-27).
P9-27 ABapuitHas yacToTta 0.0 % ~ 100.0 % 100 % o

MapameTp P9-27 3agaeT aBapuiHY 4acToTy (B % OT MakcumarbHOR),
Ha KoTopyto nepeiaeT npeoGpasoBaTerb Npu aBapuu, ecnu B P9-26 BbIGpaHo
3HayeHue 4 («MpopormkeHne paboTbl Ha aBapUNHON YacToTe «).

myHKuV" o Hassanme [nana3oH HacTponkn 3asop. WUzm.
HanbHbIV KoA, YHKLMK 3Hau.
P9-28 BbiGop 3awuThl B 0: HeaktvBHa 0 o
XOIOCTOM pexunme 1: AkTuBHa
P9-29 YcTaBka Toka 0.0 % ~80.0% 20% ]

XOnocToro xoaa



P9-30 Bpems 3apepxkun 0.0c~60.00c 50c o
cpabaTbiBaHus
3awmnTbl OT
XOrnocToro xoaa

Mpn aktmuBHoM 3awmte (P9-28 = 1) npeobpa3oBaTenb MNOCTOSIHHO
CpaBHMBaET BbIXOAHOW TOK ¢ noporom P9-29.

Ecnn Tok Hwke nopora gonble BpemeHu P9-30, dukcupyetca owwmbka
Err34 v BbinonHsieTca aencteue, 3agaHHoe B P9-24 (ocTaHoB/npopgormkeHne
paboTbl).

®DyHKUMO- HasBaHuve 3aBog.

L [nana3oH HacTPounkun U3m.
HanbHbIA KOA byHKUMN 3Hau.

P9-31 YcraBka 0,0 % ~ 100.0 % 20.0% o
oGHapyxeHust (PO-14 — makcumanbHas
OTKITOHEHUS yacroTa)
cKopoCTU

P9-32 Bpewms 0.0c~100.0¢c 0.0c o
oGHapyxeHust
OTKINOHEeHUs
ckopocTu

Ota pyHKUMA focTynHa Tonbko npu pabote MY B BEkTOPHOM pexvme n 6e3
perynupoBaHust KpyTSLLEro MOMeHTa.

Korpa MY obHapyxmBaeT, 4To YacToTa BpalleHUst ABUraTens OTKIOHAeTCs
OT 3aJaHHOW, 3Ha4yeHue OTKMOHEHWS CKOpPOCTU Oonblue, 4eM 3HaveHue
oBHapyxeHus NpeBbILLIEeHNs 3a4aHHOM ckopocTu P9-31, a npoomkMTeNbHOCTb
bonblue, Yyem BpeMs OGHapyXeHusi MpeBbILEHWS 3ajaHHon ckopocTu P9-
32, npeobpasoBatens coobwaer o6 owunbke Err29. P9-23 Takke MmoxeT
onpenensaTtb coctosiHne pabotsl MY nocne c6os.

DyHKUMO- Ha3sanue 3asoga.

o J[nana3oH HacTPOWKKn Uzm.
HanbHbIX Kog pyHKLMN 3Hau.

P9-33 Ycraska 0.0 % ~ 100.0 % 20.0% o
oBHapyxeHus! (P0-14 — makcumanbHasi 4actoTa)
npeBbILLeHNs
3a1aHHO
cKopocTU

P9-34 Bpewms 0.0c~100.0c 20c o
obHapyxeHust
npeBbILLEHNS
3a/laHHOW
cKopocTH

OTa yHKUMA AOCTyNHa Tonbko npu pabote MY B BEKTOpHOM pexunme 1 6e3
perynupoBaHusi KpyTSLLEro MOMEHTa.

Ecnn oTknoHeHne OGornblue 3agaHHOro 3HaveHus B napameTpe P9-
33, a npopomkuTensHoCcTb Bonblue, Yem BpeMsi OBHaPYXEHWUS OTKIMOHEHWS
ckopocTu B napametpe P9-34, nogaeTcs aBapuiiHbIA CUTHaN HeMcnpaBHOCTU
npeobpa3soBaTens YactoTbl Err43. MNpu yctaHoBke B napameTtpe P9-34 = 0,0 c.
YHKLUUSA HEAKTMBHA.



®DyHKUMNO- HasBaHnue 3aBop.

L [inana3oH HacTporku U3m.
HarnbHbIV koA, OyHKLMK 3Hau.
P9-35 YcraBka Toka 100 % ~ 200 % 100 % u}
Ans 3almUTbl OT
neperpysku

MossonseT HacTpouTb 3awmTy Ans TokoB Hmke 110 % HomuHana. Cwm.
onuncaHue napametpos P9-00 — P9-02.

®DyHKUMO- HasBaHue . 3aBog.
L [Anana3oH HacTPonkn Usm.
HarnbHbIV KOA, cbyHKLMK 3Hau.
P9-36 3HaueHve 0°C~200°C 80°C o
oBHapyxeHus
neperpesa
anekTpogBuUratens
P9-37 YcraBka neperpeea 0°C~200°C 100 °C o
anekTpofsuratens
P9-38 BbiGop Tvna gatumnka | O: HeT pgartuuka 0 o
Temneparypbl 1: PT100
2: PT1000
P9-39 ~ P9-51 Peseps - - #

MapameTtpbl P9-36 ~ P9-38 pocTynHbl MNpy UCMOMb30BaHWM Nnathbl
pacLumpeHunsi Bxogos/BbixogoB INMX-I/O-A.

Mpw obHapyxeHun neperpea (P9-36) nosiBnsietcsi owmbka Err38, Ho MY
npoposkaeT paboty.

Mpw goctwxkeHun Temnepatypbl B P9-37 MY oTtkntovaeTcs (owmbka Err38).

Fpynna PA: MNapameTtpsl MA-ynpaBneHus

MWO-ynpaBneHne — STO OOWMIA METOA yNpaBneHuUs MPOLECCOM.
MY  perynupyeT BbIXOAHYIO 4YacTOTy MpW MOMOLUM MPOMOPLMOHAaNbHON,
MHTErpanbHon, auddepeHUmanbHOW COCTaBNSIOWEN perynsitopa, kotopas
CpaBHVBaeT nokasaHusa curHana obpaTHOW CBA3M 1 3afaHHOro curHana.

[aHHas QyHKUMA NpUMeHsieTca ONS  ynpaBneHus TEeXHONOrMYecKnMm
npoteccamv, TakKuMU Kak KOHTPOIb MOTOKa, KOHTPONb AABMEHNS U KOHTPOMb
TemnepaTtypbl. Ha cnepylolwemMm pucyHke nokasaHa npuHUMNuanbHas Gnok-
cxema MNO-perynmposaHus.

OropHan BeixogHas

yacToTa yacToTa Hacoc-moTop Hatunk
Nig-perynatcp naBneHws

Yeraska

PID(s) ] M P

uneTp

CurHan oBpaTHof Cenau

K

0C

PucyHok 6.20 — Cxema NU-perynmpoBaHns



DyHKLMO- . 3aBoga.
HanNbHLIA KOg, HasBaHue cyHKkumn [inana3oH HacTporkn aHau. Usm.
PA-00 WCTO4HMK OnopHOro 0: MocTosiHHOe 3HaveHne (PA-01) | O o
curHana Na- 1: AHarnoroBbI BXogAll 2:
ynpasneHvs Anarnorosbii BXxogAl2
3: MpoTokon cesian Modbus RTU
4: BbICOKOYACTOTHbIN
nmnynbcHbIn Bxog HDI
5: MHorocTyneH4aTbIn pexvum
6: Kronkv BBEPX/BH3
(noTeHUMoMETP)
PA-01 YcTaBka onopHoro 0.0 % ~ 100.0 % 50.0 % o

curHana Nna-
ynpaBneHus

PA-00 ncnonb3syeTtca Ans Bolbopa UCTOYHMKA 3a4aHUs OMOPHOrO curHana
MO-ynpaeneHusi. OnopHoe 3afaHue SIBNSETCA OTHOCUTENbHOW BENUYMHOMN
n Haxogutca B gnanasoHe ot 0.0 % po 100.0 %. CurHan obpaTtHon cBS3n
MNO-perynatopa Takke sABNSETCA OTHOCWUTENbHOW BenudmHow. Lene MUO-

perynupoBaHns — ypaBHSITb CUTHAN 3a4aHust U curHan oGpaTHOW CBSA3M.

DyHKLMO-

HANLHBIA KOR HassaHnue cyHkuumn

PA-02 Bpewms nameHenms

3apanua ML

[inana3oH HacTpouku 3ason. Usm.
3Hau.
0.00 c~ 650.00 ¢ 0.00c o

OnpegensieT Bpems NnaBHOro nameHeHus 3aganusa M0 or 0 % po 100 %.
Mo3BonsieT n3bexarb pe3knx CKauYKoB YCTaBKU.

DyHKUMO-
HaMbHBI KogL HasBaHue cyHkumn
PA-03 McTouHuk curHana

obpaTHol cBsiau
MAO-ynpaenenus

OTOT napameTp MCnonb3yeTcs
ceasu [MN0O-perynsatopa.

3aBoa.
3Hau.

[nana3oH HacTPoWkn Usm.

0: Ananoroselii Bxog Al1 0
1: AHanorosblIli Bxog Al2

2: PasHocTb Al1-Al2

3: MpoTokon cesian Modbus

RTU

4: BbICOKOYaCTOTHbII

numnynbcHbIn Bxoa HDI

5-7: Peseps

ansa Bbibopa UCTOYHMKA curHana oGpaTHou

Ob6patHast cBsisb [O-perynstopa sBnsieTcs

OTHOCUTENbHON BENUYMHON 1 HaxoauTcs B AnanasoHe ot 0 % no 100 %.

DyHKLMO- HassaHue
HanbHbIN Kog hyHKUMKN
PA-04 HanpasneHnve
npenctaua NAO-
yrpaBneHus

3aBop.
3Hau.

[inana3oH HacTpPoukn Usm.

0: Mpsimoe (4actota
yBenuinBaeTcsi ¢
YMEHbLLEHVWeM curHana
obpaTHoli cBa3n)

1: O6patHoe (YacToTa
yMeHbLLaeTes ¢
YMeHbLLEHeM curHana
obpaTHon cBsian)



BaxHo: HanpaBrieHue MOXeT WHBEPTUPOBaTLCA uYepe3 dyHKuMo 35
BXOAHbIX KIEMM.

DYHKUMOHaNbHbIA HasBaHue Anana3oH HACTPOHIM 3aBop. Vam.
koA cbyHKLMK 3Hau.
PA-05 MakcumansHoe 0 ~ 65535 1000 o
3HayeHve
[vanasoHa
curiana M-
ynpaBneHus

3HayeHne aToro napameTpa sBnseTcs 6e3pa3MepHON  BENUYMHOW.
Mcnonb3yeTcs Ans yctaHoBKY 3aaHHON BenuyuHbl curdana MNMa-ynpasneHns
1 BEMUYMHBI CUrHana obpaTHon CBA3W.

MacwTabupyeT 3HadyeHus ansa otobpaxeHus yctasku (U1-10) u obpatHon
ces3n (U1-11).

OTobpaxxaemoe 3HaveHne = (PakTnyeckoe 3HaveHve B %) x PA-05/100.

Hanpumep, A-05 = 4000, yctaBka = 60 % — U1-10 = 2400

DYHKUMO- 3aBop.

HanbHBI KogL HasBaHnue cyHkumm J[Anana3oH HacTPOWMKMK aHau, Usm.
PA-06 MponopuuoHanbHbIi 0.0 ~ 100.0 20.0 o
koadbchuumeHt MNUAA-
ynpasnexus KP1
PA-07 Bpems uHTerpvpoBaHust 0.01¢c~10.00¢c 2.00c o
MWA- ynpasnexus TI1
PA-08 Bpewms 0.000 ¢ ~10.000 ¢ 0.000¢c o

AndpcepeHLmpoBaHnst
MNA-ynpasnexus TD1

Yem Bbille 3HayeHVe nponopumoHanbHoro ycunewms KP1, Tem Gonblue
06beM perynmpoBku U TeM BbICTpee OTKIUK, HO CIIULLKOM 60nblLoe 3HavyeHne
MOXeT Bbi3BaTb konebaHus B cucteme; 4em Hmke 3HadeHne KP1, tem Gonee
yCcToWyMBa cncTeMa 1 MeArneHHee OTKIUK.

YeMm Bbllle 3HaveHWe BpeMeHW WHTerpuvpoBaHus TI1, Tem MenneHHee
OTKINUK 1 6oree cTabunbHbIA BEIXOAHON CUrHaM, Xy>Ke CMOCOBHOCTb KOHTPOMS
dNyKTyaumin MHTEHCMBHOCTW cuUrHana obpaTHOW CBSA3W; YeM HWXKe 3HaveHue
TI1, Tem ObiCTpee OTKMMK W CUMbHEE (MYKTyaUMn BbIXOAHOMO CUrHana;
CMULLKOM HU3KOE 3HaYeHne MOXET BbI3BaTb KonebaHus.

YcTaHoBWUTE Npefen ycuneHus anddepeHumaTopa MOXHO Mpy NMOMOLLM
BpeMeHn aAudpdepeHumpoBaHus TD1 Takum obpasom, 4Tobbl obecneunTb
HeobxoauMbI ypoBeHb AndpdepeHUManbHOM COCTaBNSIOWEN Ha HU3KON 1
BbICOKOM 4acToTe. Yem 6Gonblue Bpems AuddEpPEHUMPOBaHNS, TEM Bbllle
AnanasoH perynmpoBKy.



DyHKLMO- HasBaHnue o 3aBop.
L J[lmana3oH HacTPOWKKN
HanbHbIU KOO (byHKLIIMﬂ 3Hau.

PA-09 YactoTa cpesa 0.00 'y ~ P0O-14 0.00 Iy u]
npu obpaTHoM
HanpaBneHumn
pencteua MNAA-
ynpaBnexus

Korpa BbixogHas yactota npu NW-ynpasnexHun ssnseTcsa oTpyuaTensHom
(obpaTHOe HanpaBneHve BpaweHus [M4), 3agaHHOe 3HayeHVWe U 3HayeHue
obpatHon cBs3n MWL moryT coBnagatb. B onpegenéHHbix KomMGUHaLMsIX
3anpeLlaeTcs WCnonb3oBaTh BbICOKYHD 4acTOTy Mpu 06paTHOM BpaLLeHUM.
PyHkuma PA-09 npumeHsieTcs Ans yCTaHOBKM BEPXHEro nopora npu obpaTHom
HanpaBfeHUn BpaLLeHus.

myHK"[" o Hazeanue [nana3oH HacTPoOnkn 3asop. Uzm.
HanbHbIA KOA yHKUMKN 3Hau.
PA-10 Mpegen 0.00 % ~ 100.0 % 0.0 % o
oTknoHexus NAI-
ynpasneHust

Ecnu pasHuua mexay ycTaBkow n obpaTtHon cBasbio MeHbwe PA-10, NMAL
npekpaLlaeT peryrnmpoBky.

Hanpumep, ona noppepxaHus faerneHus + 2 % HYXXHO YCTaHOBMUTb
PA-10 = 2.

DyHKLMO- . 3aBoga.
HaMbHLIA KOg HasBaHnue cyHkuun [Anana3oH HacTponkn aHau. WUzm.
PA-11 Mpepnen 0.00 % ~ 100.00 % 0.10 % o
AvdbepeHumansHoi
cocrasnsitower M-
yrpaBneHus

Mcnonbsyetca Aans  ycrtaHoBkM — AuanasoHa  AvdpdepeHumanbHoro
KoadpumLmeHTa MA-perynsatopa. Mpn MW A-perynupoBaHum
onddepeHLUmanbHbIn  KOI(HPULMEHT MOXET BbI3BaTh konebaHusi cucTembl.
Moatomy anddepeHumansHoe perynuposanune MNMU-ynpaBneHns orpaHuyeHo
HebonbLWKM Anana3oHoM.

DyHKLMO- . 3aBoga.
HabHLIA KOgL HassaHnue cyHKuumn J[mana3oH HacTPOWKn 3Hau. U3m.
PA-12 Bpewmsi 0.00c ~60.00¢c 0.00c u}
UNbLTPOBaHMS
curHana obpaTHomn
cesaun NAMO-
ynpaBneHus

CrnaxuBaeT nomexu oOpaTHOM CBsA3W. YBenuuMBaeT 3anasgbliBaHue
CHCTEMbI.



DyHKLMO- 3aBop.

HaNbHLIA KOg, HasBaHue cyHKumn J[lmana3oH HacTPOWKKN aHau. U3m.
PA-13 Mopor o6HapyxeHust 0.00 % ~100.00 % 0.00 % o
curHana obpaTtHoi
ces3un MNMO-
y npaBneHust
PA-14 Bpewmsi 0.00c ~3600.00c 0.00c o

NoATBEPXKOEHUS
noTepw curHana

obpaTHoii cBs3n
MWA-ynpaenexns

OTOT (PYHKUMOHAMbHLIN KOA WCMONb3yeTcs AN OnpeaeneHus norepu
curHana obpatHon cesisn MWA. Mpu notepe curHana (curHan obpaTHOM
cBsA3n < PA-13, gonblie PA-14) dukcnpyetcs owmbka ERR32.

my"""[" o HasBaHue dyHKUMM [unana3oH HacTPOMkn 3asoa. Uzm.
HarnbHbIN Kof, 3Hau.

PA-18 MponopuuoHanbHbIi 0.0 ~ 100.0 20.0 o
koacbcuumeHt MUA-
ynpasneHus KP2

PA-19 Bpewms nHterpuposannst | 0.01c¢~10.00¢ 2.00c o
MWA-ynpasnexus T12

PA-20 Bpewmsi 0.000 ¢ ~10.000 ¢ 0.000¢ o
AndpcepeHLmpoBaHnst
MNWA- ynpaenexws TD2

PA-21 Ycnosue nepekniodenne | 0: MepeknoyeHne 0 o
Mexay napameTpamu 1 | BbIKMIOYEHO
v 2 nNnag- 1: MNepekntoyeHne no
ynpasneHus unbpoBoN Knemme

2: MepekntoyeHre no
NPEeBbILIEHIO OTKITOHEHUS

PA-22 OTKNOHeHve ansa 0.0 % ~ PA-23 20.0% u]
nepeKroyeHs Mexay
napameTtpamu M-
ynpasnexus 1

PA-23 OTKNOHeHWe ansa PA-22 ~100.0 % 80.0% u]
NepPeKIoYEHNst Mexay
napametpamu M-
ynpasnexus 2

B HeKoTOpbIX TexHomormyeckux npoueccax nepeknioveHne napameTpos
MO Tpebyetcs, koraa ogHa rpynna napameTpos [N He MOXET yAOBNETBOPUTL
TpeboBaHWe Bcero BbIMOMHAEMOro npouecca. [lapameTpbl perynstopa
PA-18 — PA-20 yctaHaBnuBatoTcs Takke, kak PA-06 — PA-08. MNepekntoveHne
MOXeT ObITb peann3oBaHo MO0 Yepes BXOAHbIE KNeMMbl, NGO aBToMaTUHECK!,
B 3aBMCUMOCTW OT curHana paccornacosaHus. Ecnv BeibpaHo nepeknioveHve
Yepes BXOAHYIO KIeMMy, TO KfieMMe AOmkHa ObiTb HasHaveHa dyHkuma 43
«MepekntoyaTens napameTpos M[-ynpaBnexHus». Ecnv knemma B cocTosiHUM
«BblKI», TO0 BbIGUMpaeTca rpynna 1 (c PA-06 n PA-08). Ecnn knemma B
cocTosiHum «BKIl», BbiGupaetcst rpynna 2 (PA-18 — PA-20). Ecnu BbibpaHo



aBTOMaTMyecKoe MepekrnioyeHne, Koraa 3HavyeHue OTKIOHEHUs Mexay
obpaTHou cesAsbto ML n yctaHoskon M MeHble, Yyem 3HaveHne PA-22,
BblbMpaeTca rpynna 1.

Korga 3HayeHve oTknoHeHus Mexay obpaTtHou ceasbio [ u HacTpoiikon
MWL Boiwe, Yem 3HaveHne PA-23, BbibrpaeTtcsa rpynna 2. Korga oTknoHeHne
HaxoauTcs mexay PA-22 n PA-23, napametpsl MNO-perynstopa npeactasnsiot
coboli NUHENHOe WHTEepPnonuMpoBaHHOE 3HaYeHue [ABYX [Pynn  3Ha4YeHui
napamMeTpoB, kak NnokasaHo Ha pucyHke 6.21.

MapameTpsl M1 1

pynna 1 napameTpos MiA0

pynna 2 napameTpos MiA

»

PA-22 PA-23 F'acx:orr—lamBaHMe g

PucyHok 6.21 — MNepeknioyeHne napametpos M

myHK"'." o HasBaHue cyHkumn [nana3oH HacTPoWkn 3asop. Usm.
HarnbHbIV Kof, 3Hau.
PA-24 HavanbHoe 3Hayenne | 0.0 % ~ 100.0 % 0.0% o
MWA- ynpaenenus
PA-25 Bpewms 3agepxku 0.00 c~650.00 ¢ 0.00¢c o

Ha4anbHOro
3HayeHus M-
ynpasneHus

Mpu 3anycke MY 3anyckaet lMN[O-ynpaBneHne TONbKO Nocre Toro, Kak
hmkecmpyeTcs ornopHoe 3HadeHve (PA-24) B TeyeHVe BpeMeHW, YCTaHOBNEHHOIO
B PA-25.

BeixogHas A
Jacrota

PA-24

Bpems

Bpewms coxpaHeHms
HayankHoro
3HaqeHnA PA-25

PucyHok 6.22 — Bpemsi coxpaHeHWs OnopHOro 3HavyeHus



myHKu.Mo_ HasBaHue cyHkummn [inana3oH HacTporkun 3asop, Usm.
HarnbHbIV Kof, 3Hau.

PA-26 MakcumansHoe 0.00 % ~ 100.00% 1.00 % o
OTKITOHEHWE MeXay
[IBYMSi BbIXOA@MU
MWA-perynatopa
B MPsIMOM
HanpaBrneHum

PA-27 MakcumanbHoe 0.00 % ~ 100.00 % 1.00 % o

OTKITOHEHVE MEXTY
[BYMsi BbIXOA@MU
MWA-perynstopa
B obpaTHOM
HarnpaeneHum

OTKIoOHEHUs curHana obpaTHON CBSA3M B MPSIMOM 1 OBpaTHOM HanpasfieHUN.
PA-26 1 PA-27 cOOTBETCTBYIOT MakCMaribHOMY abCOMIOTHOMY 3HAYEHUIO.

3aBop.

DyHKLMO- .
HaMbHLIA KOg HasBaHnue cyHkummn [Anana3oH HacTponkn 3mau. WUam.
PA-28 BbiGop 00~11 00 o
nencreus ans
MHTEerpanbHown
cocTasnatoLen

MWA-perynstopa

MapameTp npeacTasnseT cobon ABy3HaYHOE YUCHO, rae:

EanHuusl (nocneaHsas umdppa): Hactpoiika HTerpansHoro pasaeneHust.

Jecatku (nepBas undpa): MNoBeaeHne MHTerpaTopa nNpy HacbILEHWN.

WHTerpanbHoe pasaeneHue (eAMHULIbI)

0: OTKnoYeHo.

WHTerpanbHas coctaenswowasa MW Bcerga aktueBHa, HE3aBWCUMO OT
COCTOSIHUSI BHELLHUX CUrHanoB.

1: BknroyeHo.

WHTerpaTop ocTaHaBnN1BaeTCsl, eCnv akTMBUPOBaH MHOTOMYHKLMOHAMNbHbIA
LMndpoBoii Bxoa ¢ pyHKUMel 38 (nay3a MHTErpupoBaHus).

B atom cnyyae MW pabotaeT Tombko Ha npornopuuoHansHon (P) m
anddepeHumansHoi (D) cocTaBnsitOLLmX.

OcTaHOB UHTerpaTopa npu HacbIlWweHU (ecATKN)

0: MpopomkaTb MHTErpMpoBaHue.

WHTerpanbHas cocTaBnsiollas NpodornkaeT HaKannuBaTtbCs, AaXe ecrn
Bbixog ML poctur makcumyma/mmHumyma. MoxeT npuBecTn kK GomnbLiomy
nepeperynnpoBaHuio Nocre BbiIXoAa U3 HacbILWEHNS.

1: OcTaHOBUTb MHTErpUpOBaHMe.

WHTerpatop 3amopaxuBaeTcs, koraa Bbixog MW gocturaeT npeaensHOro
3HayeHus (Hanpumep, 0 'y MK Makc. 4acToTbl).

YMeHbLUaeT nepeperynupoBaHuve v konebaxus.



DyHKLMO- HasBaHnue o 3aBop.
L [inana3oH HacTporkun Usm.
HarnbHbIV Kof, byHKLMK 3Hau.

PA-29 MWA-ynpaBnexve 0: HeaktvBHO 0 o
BO Bpems ocTaHoBa | 1: AKTMBHO

PA-30 Peseps - - #

V|CI'IOJ'Ib3yeTCF| 4OnA NnpoaomkeHua npouecca I'Il/lﬂ-ynpaBneHMﬂ B COCTOAHUN
OCTaHoBa.

Fpynna Pb: MapameTpbl AN cneuymanbHbIX NPUMEHEHUN

PYHKUMSA YaCTOThl KA4aHWS MPUMEHSIETCS B MPUBOAHBIX CUCTEMAX, B KOTOPbIX
TpebyloTcs hyHKUMM NepemMeLLeHnst n HamaTbiBaHus. MNpuHUMN 3aknioyaeTcst
B TOM, 4YTO BbIxogHasa yactoTta N4 konebneTtcs BBEPX U BHU3 OTHOCUTENBbHO
YCTaHOBIEHHON YacToTbl. AMNIUTYAa KavaHusa yctaHasnmaeTca B Pb-00 u
Pb-01. Korga Pb-01 yctaHoBneH Ha 0, yHKUMS HeaKTMBHa.

DyHKLMO- Hazsanue o 3aBog.
o [unana3oH HacTPoWku WUam.
HanbHbIV KoA, OyHKLMK 3Hau.
Pb-00 YcraHoBka pexvima | 0: OTHOCUTENbHO OMOPHO 0 o

4acToTbl Ka4aHus YacToTbl
1: OTHOCWTENBHO MaKCUMArbHO
YacToTbl

3TOT NnapameTp ucnonb3yeTcs Ans BbIbopa 6a30B0OM YACTOTbI KAYaHus.

0: OTHOCUTENnbHO OMopHOW YacToTbl (B 3aBucumoctu ot PO0-06).
AMNNnUTyaa Ka4aHusl 3aBUCUT OT OMOPHON YacTOThl U ABNSETCS NEPEMEHHON.

1: OTHOCUMTENbHO MaKCMMarnbHOW 4acToThbl (MakCUMarnbHas BbIXO4Has
yactota P0-14). AMnnuMTyaa kayaHusl ABNSIETCSt MOCTOSIHHOM.

DyHKLMO- HasBaHue o 3aBop.
o [unana3oH HacTpoukun Uzm.
HanbHbIA Koa pyHKUMKN 3Hau.
Pb-01 Awmnnutypa 0.0% ~ 100.0 % 0.0% o

4YacToTbl Ka4aHus

Pb-02 Amnnutyna 0.0 % ~50.0% 0.0% o
YacTOTbl Ckayka

OTOT nNapameTp Ucnonb3yeTcs ANs onpefeneHns amnnuTyabl KayaHus u
amnnnUTyAbl YacTOThl CKayvka. YactoTa KayaHWs orpaHUYeHa BEPXHVUM U HKHUM
npeaenom 4acToThl.

* Ecnn Pb-00 = 0, To daktnyeckas amnnutyda kadvavus AW sasnsetcs
pe3ynbTaToM BblYMCIEHNS onopHol YacToTbl (P0-07), ymHoxeHHoM Ha Pb- 01.

* Ecnn Pb-00 = 1, TO0 daktnyeckas amnnutyga kadvavus AW sasnsetcs
pe3ynbTaToM BbIYMCNEHNS MaKCUMarbHON YacTOTkl, YMHOXeHHOIN Ha Pb- 00.

* YacTtoTta ckayka = amnnutyga kadaHus AW x Pb-02 (amnnutyga 4actoTtbl
ckauka).

* Ecnn Pb-00 = 0, To 4yacToTa ckadka SBnsieTcs nepemMeHHOW BENNYMHON.

» Ecrnin Pb-00 = 1, To YacToTa ckayka SABNSeTCA MNOCTOSHHOW BEMWUYUHOW.



YacroTa ckayka orpaHn4yeHa BepxHuMm U HUXXHUM npeaesiom 4acTtoThbl.

®DyHKUMO- . 3aBoga.
HaNLHBI KOZ HassaHnue cyHkummn JAnana3oH HacCTPOMKMN amau. Usm.
Pb-03 MpogonmkuUTENLHOCTL 0.0c¢~3000.0¢c 10.0¢c o
LMKna 4acToThl
KavaHus
Pb-04 KoadbcumumeHt 0.1 % ~100.0 % 50 % o

BPEMEHM HapacTaHus
TPeyrosibHOM BOSHbI

Pb-03 onpefgenseT Bpems NOMHOrO LMKNa 4acToTbl kavaHus. Pb-04 3agaet
NpoLeHT BpemeHu oT Pb-03.

. Bpemsi HapacTaHus TpeyronbHon BonHbl = Pb-03 (umkn 4actoTbl
Ka4aHus) x Pb-04 (koadhduumeHT BpeMeHn HapacTaHusa TPeyrorbHOW BOSHbI,
e[uHuLa: C).

. Bpemsi cnapga TpeyronbHol BonHbl = Pb-03 (Umkn YacToTbl KavyaHust) X
(1 - Pb-04 KoachdvumeHT BpeMeHW HapacTaHusi TPEeYronbHOW BOMHbI,
e[uHuLa: C).

Ha:z:':‘;:;ﬂ HasBaHue dyHKuumn [nana3oH HacTPonkn 3:::5‘ WUzm.
Pb-05 YcraHoBneHHast Om~65535m 1000 m o
AnvHa
Pb-06 Peseps - - #
Pb-07 Konwnyecteo 0.1~ 6553.5 100.0 o

MMNynbCOB Ha MEeTPp

BxopHas knemma c dyHkumen 30 ncnonb3yeTca AN nogcyeTa MMnynbCoB.
Ecnn vactota uMNynbCOB CRULLKOM BbICOKA, HY)XHO WCMOMb30BaTb
nmnynbcHeln Bxog HDI.

®DyHKUMO- . 3aBoga.
HanbHLIA KOZ HassaHnue cyHKuumn J[mana3oH HacTPOWKMN 3mau. Uzm.

Pb-08 YcraHoBneHHoe 1~ 65535 1000 o
3HaYeHue cyeTumnKa
(ocTaHoBKa cyeTuMKa)

Pb-09 YcTaHoBneHHoe 1~ 65535 1000 o
3HaYeHWe cyeTuMka
(npoposmkeHne
cuetymka)

CyeTunk paboTaeT Mo curHanam, nocTynawLlmuM Ha Knemmy LmdpoBOro
Bxoaa (pyHkuus 30).

Koraa 3HayeHue cuyeTuymka OOCTUraeT YyCTaHOBMEHHOro 3HayveHus (Pb-08),
Knemma Bblxoda, KOTOPON HasHavyeHa (hYHKUMS «AOCTUrHYTO yCTaHOBMEHHOe
3HayeHve c4yeTumkar», nepexoguT B coctosiHme «BKJll». 3atem cueTumk
npekpaLuaeT cyeT. Korga 3HayeHune cyeTta AOCTUraeT Ha3HauYeHHOro 3HaYeHns



(Pb-09), knemma BbIxoda, KOTOpPOM HasHayeHa yHKUMA «OOCTUrHYTO
Ha3Ha4YeHHOe 3Ha4YeHue cyeTyMKay, nepexoauTt B cocTosiHne «BKJl». 3atem
CYETUMK NPOLOSKaeT cuuTaTb, Noka He OyaeT AOCTUHYTO YCTaHOBMEHHOE
3HayeHue cyeTa. Pb-09 gomkeH ObiTb MeHbLUe nnu paBeH Pb-08.

Fpynna PC: doyHKLMM MHOrocTyneH4yaToro pexuma u MIK

MHorocTyneHuyatbli  peXxum WMMeeT MHOXEeCTBO (yHKuuiA. [Momumo
MHOFOCTYNEHYaTOr0 pPEeXuMa ynpaBrieHWs CKOPOCTU, MOXHO WCMoSb30BaTh
0N HAaCTPOMKM UCTOYHMKA HanpshkeHust pasgensbHoro U/f u HacTponku MAIO-
npouecca. Kpome Toro, MHOrocTyneH4aToe yrnpasrieHue UMeeT OTHOCUTESbHbIe
3HaYeHUsI.

OVHK'{" o HasBaHnwue cyHkummn [unana3oH HacTPoOMnkn 3asop. Usm.
HanbHbIN Kop, 3Hau.

PC-00 CKOpOCTb CTYneHm 1 -100.0 % ~ 100.0 % (oT 0.0% o
MHOFOCTYMEHYaToro pexuma 3HaYEHSt MaKCUMarbHO
vnm MK YacToThl P0-14)

PC-01 CKOpOCTb CTyneHu 2 -100.0 % ~ 100.0 % (oT 0.0 % o
MHOTOCTYNEHYaToro pexuma 3HaAYEHWSt MaKCUMarbHO
vnm MINK yactoTbl P0-14)

PC-02 CkopocCTb cTyneHmn 3 -100.0 % ~ 100.0 % (ot 0.0% u}
MHOFOCTYMEHYaToro pexuma 3HaYEHst MaKCUMarbHO
vnm MK YacToTsl P0-14)

PC-03 CKOpOCTb CTYNeHun 4 -100.0 % ~ 100.0 % (oT 0.0 % o
MHOTOCTYNEHYaToro pexuma 3HAYEHWSt MaKCUMarbHOM
vnm MINK yactoTbl P0-14)

PC-04 CkopoCTb CTyneHn 5 -100.0 % ~ 100.0 % (ot 0.0 % o
MHOFOCTYMEHYaToro pexuma 3HaYEHSt MaKCUMarbHO
vnm MK YacToTbl P0-14)

PC-05 CKOpOCTb CTYNeHW 6 -100.0 % ~ 100.0 % (oT 0.0 % o
MHOTOCTYNEHYaToro pexuma 3HAYEHWSt MaKCUMarbHO
vnm MINK yactoTbl P0-14)

PC-06 CKopoCTb CTyneHn 7 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYNEHYaToro pexuma 3HaYEHWSt MaKCUMaTTbHO
vnu MK yactoTbl P0-14)

PC-07 CkopocTb cTyneHu 8 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYMEHYaToro pexuma 3HaYEHNS MaKCUMarbHOM
wnm NINK yacToTbl P0-14)

PC-08 CkopocTb cTyneHun 9 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYNEHYaToro pexuma 3HAYEHVISt MaKCUMATTbHO
vnm MK yactoTbl P0-14)

PC-09 CkopocTb cTyneHu 10 -100.0 % ~ 100.0 % (ot 0.0% o
MHOTOCTYMEHYaToro pexuma 3HaYEHNS MaKCUMarbHOM
vnm MNK yacTtoTbl P0-14)

PC-10 CkopocTb cTynexun 11 -100.0 % ~ 100.0 % (oT 0.0% o
MHOTOCTYNEHYaToro pexuma 3HAYEHWSt MaKCUMaTbHO
vnm MK YacToTbl P0-14)
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PC-11 CkopocTb cTyneHun 12 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYNEHYaToro pexuma 3HaYEHNSt MaKCUMarbHOM
vnm MK YacToTbl P0-14)

PC-12 CkopocTb cTyneHu 13 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYMEHYaToro pexuma 3HaYEHWSt MaKCUMarbHO
nnm NINK yacToTbl P0-14)

PC-13 CkopocTb cTyneHu 14 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYMEHYaToro pexvuma 3HAYCHUS MaKCUMATTBHOM
nm MK YacToTbl P0-14)

PC-14 CkopocTb cTynexu 15 -100.0 % ~ 100.0 % (ot 0.0%
MHOTOCTYNEHYaToro pexvuma 3HaYEHWSt MaKCUMarbHO
wnm NINK yactoTbl P0-14)

PC-15 CkopocTb cTyneHu 16 -100.0 % ~ 100.0 % (ot 0.0%

MHOrOCTYMEHYaToro pexvuma
vnm MINK

3HAYeHNst MaKcMMarnbHo
yactoTbl P0-14)

MHoroctyneHyatbIi  peXxmm MOXET WCMNONb30BaTbCA ANst  HaCTPOWKM
YacToThl, pasgensHoro HanpspkeHns U/f n npouecca M. MHoroctyneryatoe
ynpaBreHne npefoCcTaBnseT OTHOCUTENbHblE BENUYMHBI B Auanal3oHe OT
- 100.0 % go + 100.0 %. Mexay CTyneHs MM MOXHO MNepekn4aTbCs npu
MOMOLLM Pa3nUyHbIX KOMOUHaUUIA uMdpoBbIX KnemMm. [100pobHee cm. onucaHue
2pynnbl P6.

Hassanue
pyHKUMMN

3aBoga.
3Hau.

DyHKLMO-

o [unana3oH HacTpoukun
HanbHbIA Koa

Uzm.

PC-16 Pexum okoHYaHns

umkna MK

0: BbinonHeHwe ogHoro uvkna 0 a]
paboTbl 1 0cTaHOB

1: BbINOMHEHMe OAHOTO LmKIa

paboTbl U NpoJOIHKEHNe

paboTbl Ha nocrneaHelt ckopocTn

2: HenpepblBHas UMKNnyHas

paboTa

[MNK moxeT 6bITb MO0 UCTOYHUKOM HaCTOTbl, MO0 UCTOUHWMKOM HanpshKEHUs,
paspensHoro U/f. Koraa B ka4yecTBe NCTOYHMKA YacTOTbl MCMOSb3YeTCst MPOCTON
MJIK, To nonoxwuTensHble UNy oTpuLaTeNbHbIE 3Ha4YeHUst napameTpoB oT PC-00
no PC-15 onpepensioT HanpasneHue ABwxeHus. Ecnu 3HaveHns napametpa
oTpuuaTenbHble, 3To o3HavaeT, yto MY paboTaeT B 06paTHOM HanpaBneHuu.

DyHKLMO- HasBaHnue cdyHKkUMM J[nana3oH HacTPOWKKN 3aBog. Usm.
HarnbHbIV Kof, 3Hau.
PC-17 [evictaue MIK npn 0: bes 3anomuHaHus 0 o

OTKMNOYEeHNN NUTaHNA
unn octaHoese

1: 3anomuHaHue Tonbko npn
aBapVIIZHOM OTKNtoYeHnn
nuTaHusa

2: 3anoMuHaHue Tonbko npn
LUTaTHON OCTaHOBKE

3: MonHoe 3anoMuHaHne

MapameTp onpepensieT, coxpaHseT Nnu 4acToTHbIN npeobpasoBaTenb
[aHHble O TekyLleM 3Tane 1 yactote paboTtbl BcTpoeHHoro MIK npu:



ABapuUIiHOM OTKMOYEHUN NMUTAHUS;

LLitaTHOM ocTaHoBKe.

0: Be3 3anomMuHaHusA.

MJK Bcerga 3anyckaeTtcs ¢ Ha4ana nporpammel (1-s1 CTyneHb, Yactota no
YMOMYaHUIo).

1: 3anoMuHaHue TONbLKO NPU aBapUMHOM OTKIMHOYEHUM NUTAHUS.

Mocne BoccTaHoBneHusi nutanus MNJK npogonmkaeT paboTy ¢ npepBaHHOro
atana. [pu wraTtHoM 3anycke — cHpoc Kk Havany nporpaMmbl.

2: 3anomMuHaHue TONbKO NpU WITaTHOW OCTAaHOBKe.

Mpw py4Hom 3anycke MNJIK BozobHoBNsIeT paboTy ¢ nocnegHero atana. Mpu
aBapuNHOM OTKMOYEeHU — cBpoc.

3: NonHoe 3anomMuHaHue

MNK coxpaHsieT cocTosiHie B N0GOM criyyae (M Npy OTKMHOYEHUN NUTaHKS,
1 MPY OCTaHOBKE).

OVHK'{" o HasBaHue cyHKUMK [unana3oH HacCTPOMkn 3asoa, WUzm.
HanbHbIN Kof, 3Hau.
PC-18 Bpems BbinonHeHus 0.0c~6500.0c(Mnuny, B 0.0c(4) o
ctynenn 1 (MNNK) 3aBUCMMOCT OT 3HaYEHUS
PC-50)
PC-19 BapuaHT BpemeHu 0~3 0 o
pasroHa/zameaneHus
ans crynenm 1 (MNK)
PC-20 Bpems BbinonHeHus 0.0c~6500.0c (Mnuny, B 0.0c(4) o
ctynenu 2 (MNNK) 3aBUCMMOCTU OT 3HaYEeHUS
PC-50)
PC-21 BapuaHT BpemeHu 0~3 0 o
pasroHa/zameaneHus
ana ctynexn 2 (NJIK)
PC-22 Bpems BbinonHeHus 0.0c~6500.0c (Mnny, B 0.0c(4) o
ctynenu 3 (MNNK) 3aBUCMMOCTU OT 3HAYEHUS
PC-50)
PC-23 BapuaHT Bpemenu 0~3 0 o
pasroHa/3ameaneHust
ana crynenu 3 (MNK)
PC-24 Bpemsi BbInonHeHust 0.0 c ~6500.0 ¢ (unn 4, B 0.0c (v) o
ctynenu 4 (MNNK) 3aBUCMMOCTM OT 3HAYEHUst
PC-50)
PC-25 BapuaHT BpemeHun 0~3 0 o
pasroHa/sameaneHus
ans ctynenm 4 (MNK)
PC-26 Bpewmsi BbinonHeHust 0.0 ¢ ~6500.0 c (Mnny, B 0.0c(v) o
ctynenn 5 (MNK) 3aBUCMMOCTU OT 3HaYeHUs!
PC-50)
PC-27 BapuaHT Bpemenu 0~3 0 o
pasroHa/sameaneHus
ans crynenm 5 (MNK)
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PC-28 Bpemsi BbinonHeHust 0.0 c~6500.0c (unny, B 0.0c (v)
ctynenu 6 (MNNK) 3aBUCMMOCTM OT 3HaYEHUsI
PC-50)
PC-29 BapuaHT Bpemenu 0~3 0
pasroHa/aameaneHus
ans crynenm 6 (MNK)
PC-30 Bpems BbinonHeHus 0.0 ¢ ~6500.0 ¢ (M v, B 0.0c(4)
ctynenn 7 (MNNK) 3aBUCMMOCTM OT 3HAYEHUsA
PC-50)
PC-31 BapunaHT BpemeHun 0~3 0
pasroHa/sameaneHus
ans crynenm 7 (MNK)
PC-32 Bpems BbInonHeHus 0.0 c~6500.0 c (nm v, B 0.0c(v)
ctynexu 8 (MNNK) 3aBMCUMMOCTU OT 3HaYeHUs
PC-50)
PC-33 BapuaHT BpemeHun 0~3 0
pasroHa/3ameaneHus
ans ctynenu 8 (MIK)
PC-34 Bpems BbInonHeHus 0.0 ¢ ~6500.0 c (nrm v, B 0.0c(v)
ctynenn 9 (MNNK) 3aBMCUMMOCTU OT 3HaYEeHUs
PC-50)
PC-35 BapuaHT BpemeHun 0~3 0
pasroHa/3ameaneHus
ans crynenun 9 (MIK)
PC-36 Bpems BbInonHeHus 0.0 ¢~ 6500.0 c (nn 4, B 0.0c(4)
ctynexu 10 (MJIK) 3aBMCUMMOCTU OT 3HaYeHUs
PC-50)
PC-37 BapuaHT BpemeHun 0~3 0
pasroHa/3ameaneHus
Aana ctynenn 10
(MNIK)
PC-38 Bpewmsi BbINONHeHWs 0.0 c~6500.0c (unny, B 0.0c (v)
ctynexu 11 (MJIK) 3aBMCMMOCTM OT 3HaYEeHNsI
PC-50)
PC-39 BapuaHT BpemeHun 0~3 0
pa3roHa/3ameanexus
ansa ctynexu 11 (MNNK)
PC-40 Bpewms BbinonHexws 0.0 c~6500.0c (unny, B 0.0c (v)
ctynenu 12 (MNK) 3aBUCMMOCTM OT 3HAYEHUst
PC-50)
PC-41 BapuaHT BpemeHun 0~3 0
pa3roHa/3ameanexuns
ana crynenn 12 (MNK)
PC-42 Bpems BbINonHeHus 0.0 ¢ ~6500.0 ¢ (nnmy, B 0.0c (4)
ctynexu 13 (MIIK) 3aBUCMMOCTM OT 3HaYEHUs!
PC-50)
PC-43 BapuaHT BpemeHu 0~3 0
pasroHa/aameaneHus
ans crynexu 13 (NNK)
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PC-44 Bpewms BbINonHeHws 0.0 c ~6500.0 c (unn y, B 0.0c (v) o
ctynexu 14 (MNK) 3aBUCMMOCTM OT 3HaYEHUsI
PC-50)
PC-45 BapuaHT Bpemenu 0~3 0 o
pasroHa/aameaneHus
ans crynexu 14 (NNK)
PC-46 Bpems BbInonHeHus 0.0c~6500.0c (Mnuny, B 0.0c(v) [u]
cTynennl5 (MJK) 3aBUCMMOCTM OT 3HAYEHNS
PC-50)
PC-47 BapuaHT Bpemexun 0-~3 0 o
pasroHa/aameaneHus
ans crynenu 15 (MNK)
PC-48 Bpewmsi BbINONHeHMs 0.0 c~6500.0 c (nm v, B 0.0c(v) [u]
cTtynenu 16 (MJIK) 3aBMICMMOCTM OT 3HaYEeHNs
PC-50)
PC-49 BapuaHT BpemeHun 0~3 0 o
pasroHa/3ameaneHus
ans crynenu 16 (NIK)
PC-50 EavHvubl namepeHus 0: CekyHab! 0 =]
BpEMEHN B 1: Yacb!
MHOTOCTYMeH4aToM
pexuve
Oyuxujn o HasBanwue cyHkuum [lnana3oH HacTPOMKn 3asop, U3m.
HarnbHbIN Kof, 3Hau.
PC-51 Bei6op npuoputeta 0: MHorocTyneHuyaTas 1 o
MHOTOCTYrMeH4aToin CKOPOCTb He umeeT
cKopocTU npuoputeTa
1: MHorocTyneHuyaTas CKopocTb
vMeeT npuopuTteT

0: MHorocTyneH4aTass CKOPOoCTb He UMeeT npuopmuTeTa — y4nTbIBaETCH
TONbKO ecnu apyrue ctoyHukn (Hanpumep, Al1, PID) HeakTuBHbI.

1: MHorocTyneH4yaTass CKOpPOCTb MMeeT MPUOpUTET — MPU aKTUBaLuu
x0T 6bl OOQHOrO BXOAA MHOrOCTYMEHYaTOW CKOPOCTU WrHOPUpYTCA Apyrne
MCTOYHUKW 334aHNS YacToThI.

OVHK'{" o HasBaHnue cyHKUMK [unana3oH HacTpoukun 3asop. WUzm.
HanbHbIN Kop, 3Hau.

PC-52 BbiGop BpemeHun 0: Bpemsi pasroHa/sameanesusal | O o
pasroHa/3ameaneHus 1: Bpewmsi pasroHa/samesnexus 2
[INSl MHOTOCTYMeHyaToit | 2: Bpemsi pasroHa/sameanenus 3
cKopocTU 3: Bpewmsi pasroHa/samesnexus 4

PC-53 BbiGop eanHuy 0: OTHOCHTENbHbIE 3HaYeHus (%) | 0 o
n3MepeHus ans 1: ABcontoTHble 3HadeHns (M)
MHOTOCTYMeHYaThbIX
ckopocTen
(PC-00- PC-15)
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OnpepensieT, B KakMx eAuHULAxX 3a4alTcsi 3HA4YeHUs 4yactoT Ansi
MHOFOCTYMNeHYaTbIX CKOPOCTEN:

0: OTHocuTenbHble 3HA4YeHUA (% OT MakcumarnbHOW YacToTbl PO-14)—
Hanpumep, npu P0-14 =50 Ny, PC-00 = 50 % — 25 'y,

1: A6contoTHble 3HavYeHus (1) — Hanpumep, PC-00 = 25.00 (25 y).

myHK'{M o HazBaHnue cyHkumm [inana3oH HacTpomku 3asop. U3m.
HamnbHbIV KOA, 3Hau.
PC-55 WcTouHuka 3agaHus 0: MocTosHHOE 3Ha4eHve B 0 u]
CKOpOCTU CTynexun 0 napameTtpe PC-00

1: Ananorosbiin Bxog All

2: AHanorosebiii Bxog Al2

3: BbICOKOYACTOTHbIN
MMNynbCHbIN Bxogd HDI

4: NNA-ynpaBnexve

5: KHonku naHenu
ynpasneHns nu umdposble
knemmbl BBEPX nnn

BHM3 (PO-11)

Mo3BonsieT ycTaHOBWUTb UCTOYHUK 3adaHuns ckopoctu ans PC-00 (6a3osas
MHOrOCTyneH4aTasi CKOpocCTb), obecneumBasi rMOKOCTb MPWU NEPEKTYEHUN
MexXay pexmmamu yrnpasrieHust.

F'pynna PD: YnpaBneHue KpyTALWMM MOMEHTOM

YnpaBneHne MOMEHTOM [OCTYMHO TONbKO B BEKTOPHOM pexume
ynpaBneHua (P0-03 = 2). B aTom pexvMe BbIXOOHOW MOMEHT OBurartens
perynupyeTcsi B COOTBETCTBUW C 334aHHLIM MOMEHTOM (a He YacTOTOW).

[ns akTMBaumu ynpaBneHus MOMEHTOM HeObX0aMMO:

. YcraHoeutb PD-10 = 1, unn

. Hasnaunte undpoBomy Bxody dyHKUM 44 (nepeknoveHve

CKOPOCTL/MOMEHT).

3anpeT ynpaBreHuss MOMEHTOM (Hanpumep, ANS aBapuHbIX CUTyaLMia)
peanuayetcs yepe3 cpyHkumuro 32 Ha DI-Bxoge. MNpu akTuBauum aTon yHKUUM
npeobpasoBaTterb NepexoauT B PEXMM ynpaBreHUs CKOPOCTLHO.

1. NcTOYHMKM 3agaHUsi MOMEHTa:

PD-00: Lludposas yctaBka momeHTa (B % ot PD-01). PD-01:

MakcumManbHbI MoMeHT (100 % wkanbi).

AHanoroBbIi Bxoa: 100 % curHana = 3HavyeHue PD-01.

2. OrpaHuyeHue cKkopocTu:

. LincbpoBas ycraHoBka: PD-03 (npsimoe BpalueHue), PD-04 (o6paTHoe

BpaLLeHue).
. Yepe3 yacTtoTHble orpaHuyveHus: P0-15 (BepxHuin npegen), P0-16
(HwxHui npepen), PO-17 (onopHas yacToTa).

Mpumep:

. PD-01 =50 H-m, PD-00 = 80 % — 3agaHHbIn MOMeHT = 40 H-m.

. PD-03 = 30 'y — gBuraTenb He NPeBbICUT 3Ty CKOPOCTb Aaxe npu

N30bITOYHOM MOMEHTE.



3. HanpaBneHue MomeHTa

HanpaBneHvne MomMeHTa 3aBUCUT OT:

1. KomaHgpl BpalleHus (Bnepea/pesepc).
2.  3Haka 3agaHHOro MOMeHTa.

Tabnuua 6.12 — OnpeaenexHne HanpaeneHus

MOMEHTa

Komanpa 3HauyeHne MOMeHTa HanpaBneHnne momeHTa
Bnepen >0 Mpamoe
Bnepen <0 ObpatHoe
Hasag >0 Mpsimoe
Hasan <0 ObpatHoe

4. NepekntoyeHne Mexay CKOPOCTHbIM U MOMEHTHbIM pexXumMamm

Ecnu DI-Bxogy HasHaveHa pyHKUMA 44, TO:

AKTMBHOE COCTOsIHMe BXxofa: pexum onpegensietcss uHBepcuen PD-
10 (ecnn PD-10 = 1 — ckopocTb, U HaobopoT).

HeakTMBHOE cocTosiHME: peXXUM COOTBETCTBYET 3HaveHuo PD-10.

Pykuno- Hassanve [nanasoH HacTpoiiku 3asoa, Uam.
HanbHbIU KOO (byHKLlVIVI 3Hau.
PD-00 WcTounuk 3apanust | 0: Lindoposoit curHan B 0 []

OropHoOro curHana napametpe PD-01

B pexume 1: AHarorosbIi BxogAll
ynpasneHus rno 2: AHariorobIiiBX0aAI2
MOMEHTY 3: MpoTokon cesis3n Modbus

RTU

4: BbICOKOYaCTOTHbI
MMNYnbCHbIA Bxog HDI

5: MUHUMarnbHoe 3HayeHue 13
A1 n A2

6: MakcumaribHoe 3HaveHve 13
Al1n A2

[na 3agaHus OMOpHOro curHana KpyTslero MOMEHTa eCTb HECKOIbKO
crnocoboB. KpyTawwmii MOMEHT 3aaeTcs OTHOCUTENbHBIM 3HaveHuem, 100 %
COOTBETCTBYET HOMUHArNbHOMY KpyTsLeMy MOMeHTy 4.
Hassanne

®DyHKUMO- 3aBoga.

HanbHBIA Kog, yHiumn J[lmana3oH HacTPOWKKn anau, Uzm.
PD-01 Lincbposoit -200.0 % ~ 200.0 % 150 % o
OMOpPHbIN cUrHan
KpyTawmin  MoOMeHT 3apaeTcs OTHOCUTENbHbIM 3HaveHvem, 100 %

COOTBETCTBYET HOMUHAIBHOMY KpyTsLLeMy MoMeHTy Y.



3aBog.
3Hau.

®DyHKUMNO- HasBaHnue
HanbHbIA Kog hyHKUMKN

J[lmana3oH HacTPOWKKN U3m.

PD-03 MpepenbHasn 0.00 'y ~ PO-14 50.00 'y o
YacTtoTa ansa
npaMoro
BpaLLeHns B
pexvuve
ynpaBreHus no
MOMEHTY

PD-04 MpepenbHasn 0.00 'y ~PO-14 50.00 'y [a}
YactoTa Ans
obpaTHoro
BpaLleHus B
pexumve
ynpaBnexus
no MOMEHTY

McnonbayeTcsa Ans orpaHMyeHnst CKOPOCTU B PEXMME YNPaBIieHUs KpYTSLLMM
MOMEHTOM. ECnn KpyTSLLMIA MOMEHT Harpy3ku MeHbLUE BbIXOAHOIO KPYTSLLEro
MOMEHTa 3MeKTpOoABUraTens, CKOpoCTb anekTpoasuratens byaeTt npogomkarb
pacTi; 4Tobbl NpPegoTBPaTUTh aBapuK, HYXHO OrPaHWYMTb MakcUMarnbHYt
CKOPOCTb 3neKkTpoaBuraTens.

3aBog.
3Hau.

DyHKUMO- HasBaHnue

. Mana3oH HacTPOWKU
HanbHbLIN KoA pyHKUMKN A P

PD-06 Bpewms 0.00c~10.00¢c 0.00c o
cunbTpaumm
KomaHAb!
ynpaeneHusi no
MOMEHTY

MapameTp onpefensieT cTeneHb CriaxmnBaHus CUrHana 3afaHns MOMeHTa
ansi:

- YMeHbLUEHUS PE3KUX U3MEHEHWUIA MOMEHTA (PbIBKOB) NMPU CKAYKOOOGPa3HOM
M3MEHEHUN BXOLHOro cCuUrHana.

- MMoBblWweHNs nNnaBHOCTU paboTbl cucTeMbl (OCOBEHHO KPUTUYHO Ans
NPEeLM3NOHHbIX MEXaHU3MOB).

Yem Oonblue 3HavyeHne PD-06, TeM nnaBHee M3MEHEHWe MOMEHTa, HO
MearieHHee peakunsi Ha MU3MeHeHne BXOAHOro curHana.

3aBoa.
3Hau.

DyHKUMO- HasBanue

. Uzm.
HanbHbIN Kop, PyHKLMK

[Anana3oH HacTponkn

PD-07 Bpems pasroHa 0.00 ¢~ 1000.00 c 10.00¢c o
B pexume
ynpaBrneHus no
MOMEHTY

PD-08 Bpewms 0.00 ¢~ 1000.00c 10.00¢c o
3amepqnexus B
pexuMe
yrpaereHusi no
MOMEHTY



B pexviMe ynpaBrneHusi N0 MOMEHTY KPYTSILLMIA MOMEHT 3NeKTpoABUraTens
N MOMEHT Harpyskv onpefensoT CKOPOCTb JNEeKTPOABUraTenst U CKOpPOCTb
MN3MEHEHMWs1 Harpysku, NO3TOMY CKOPOCTb 3MEKTpOABUraTensi MOXeT ObICTpo
MEHSTLCS, 4YTO TMPUBOAMT K CIIAIKOM GOmnbLUMM KONeGaHUsiM CUCTEMBI,
MexaHu4eckum Bubpaumsm u T. A. Ons CHwkeHus KonebGaHuin MOXHO
oTperynupoBaTb Gornee nnaBHOe HapacTaHWe CKOPOCTU 3rekTpoasurartens,
yBENUUYUB BPEMS pasroHa 1 3ameareHus.

OpgHako B pexume ynpaBrieHWs MO MOMEHTY BpeMsi 3ameafieHus
Heobxogumo yctaHoBuTb Ha 0.00 c, korga TpebyeTcsi ObICTPbIA OTKIMK
MomeHTa. Hanpumep, ons AByx anekTpogsuraTenen, nepemMeLlaowmnx ogHy u
Ty e Harpysky, yctaHoBuTb ans MY BegyLllero anekrpogsuratens — pexvm
ynpaBreHus No cKopocTu, Anst Begomoro MY pexum ynpasneHus o MOMEHTY.
Mpy M3MeHeHWM KPyTALLEro MOMEHTa BeayLLEro 3NEKTPOABUraTens KpyTALWMMA
MOMEHT BELOMOr0 3feKTpoABUraTens OO/MKEH CUMHXPOHHO MoAcTpamBaTbCs K
Beaylemy. B aTom cnyvae Hy)kHO yCTaHOBUTb BPEMSI pa3roHa 1 3ameaneHunsi
0.00 c.

myHK"[" o Haseanwe [unana3oH HacTPOMkn 3ason, Usm.
HanbHbIA KOA byHKUMKN 3Hau.
PD-10 BbiGop pexxuma 0: YnpasneHue no ckopoct | O ]
ynpasnexvs 1: YnpaBneHue no MOMeHTY
no ckopocTu/no
MOMEHTY
PD-11 ~PD-20 Peseps - - #

B napametpe PD-10 BbiGupaetcs pexum ynpaenenus MN4Y: ynpasneHue no
CKOPOCTU WNN yNpaBrieHUe No MOMEHTY.

Mpynna PE: MapameTpbl kpuBown Al

MapameTpbl rpynnbl PE No3BonsioT HAaCTPOUTL HEMUHENHYIO 3aBUCUMOCTb
Mexdy BXOOHbLIM aHaroroBbiM CUrHanoM (HanpspkeHWe/Tok) U ero LmMdpoBbIM
npeacrTasneHvem B cucteme. [ocTynHbl 2 He3aBUCUMbIe KpuBble (KpuBasi 1 1
KpuBas 2), kaxaasi C TPeMsi IMHENHbIMU CErMeHTamm.

DyHKUMO- o 3aBog.
HaNbHLIA KoL, HasBaHue cyHkummn [inana3oH HacTporkun aHau, Uam.
Ans kpuson 1.

PE-00 MuHumansHoe -10.00 B ~ PE-02 0.00B o
BXOAHOE HanpsikeHve

PE-01 3HaueHve, -100.0 % ~ 100.0 % 0.0 % u}
COoOTBeTCTBYIOLLIEE
PE-00

PE-02 HanpsxeHnwve 1-n PE-00 ~ PE-04 3.00B o

TOYKM n3noma

PE-03 3HaueHune B 1-iTouke | -100.0 % ~ 100.0 % 30.0% u}
usroma



PE-04 HanpsixeHue 2-i1 PE-02 ~ PE-06 6.00 B a]
TOYKU U3nIoMa

PE-05 3HaueHune B 2-i Touke | -100.0 % ~ 100.0 % 60.0 % o
uanoma

PE-06 MakcumansHoe PE-04 ~10.00 B 10.00B o
BXOJHOE HanpsbkeHne

PE-07 3HayeHue, -100.0 % ~ 100.0 % 100.0 % o
cooTBeTCTBYylOLLEE
PE-06

ns kpuBow 2:

PE-08 MunumansHoe -10.00 B ~ PE-10 0.00B =
BXOJHOE HanpsbkeHne

PE-09 3HaueHve, -100.0 % ~ 100.0 % 0.0 % o
CooTBeTCTBYlOLIEE
PE-08

PE-10 Hanpsixerwe 1-i PE-08 ~ PE-12 3.00B o
TOYKM U3noMa

PE-11 B3HaueHune B 1-i Touke | -100.0 % ~ 100.0 % 30.0% o
uanoma

PE-12 HanpsixeHue 2-i PE-10 ~ PE-14 6.00B o
TOYKM U3noMa

PE-13 3HaueHue B 2-i Touke | -100.0 % ~ 100.0 % 60.0 % o
uanoma

PE-14 MakcymansHoe PE-12 ~10.00 B 10.00B o
BXO[HOE HanpsixeHne

PE-15 3HaueHue, -100.0 % ~ 100.0 % 100.0 % =]
CooTBeTCTBYlOLLIEE
PE-14

[Ons TokoBoro Bxoda (4-20 mA): 1 MA = 0.5 B.
Mpw BbIXOAE 3@ AMANa30H MCMONb3YETCs rPaHNYHOE 3HAYEHME.

OVHK'{" o HassaHue cyHkuumn [unana3oH HacTpoukun 3asop. WUzm.
HanbHbIN Kop, 3Hau.
PE-24 LleHTp 30HbI -100.0 % ~ 100.0 % 0.0 % o
HEYyBCTBUTENBHOCTN
(Touka dpukcaumm) All
PE-25 LLnpuHa 30HbI 0.0 % ~100.0 % 0.5% o
HEYyBCTBUTENBHOCTN
All
PE-26 LleHTp 30HbI -100.0 % ~ 100.0 % 0.0 % a]
HEYYBCTBUTENBHOCTU
(Touka dpukcaumm) Al2
PE-27 LLnpuHa 30HbI 0.0 % ~100.0 % 0.5% o
HEYyBCTBUTENBHOCTN
A2
PE-28 ~ PE-29 Peseps - - #
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MapameTpbl peanu3yloT nopaBneHve konebaHui aHanoroBoro curHana
Ha Bxoge Al1 n Al2, duKcupys 3HaYeHne B 3a4aHHON 30He ANst yCTpaHeHUst
KonebaHwi.

Hanpumep, ecnn ycTaHOBUTb 3HAYEHNS:

PE-24 = 50.0 % (ueHTp 30HbI), PE-25 = 1.0 % (LUMpvHa 30HbI),

Torpa 30Ha dumkcaumu: 49.5 % ~ 50.5 %.

Jio6oe 3HayeHne B aTOM AnanasoHe byaeT 3ameHeHo Ha 50.0 %.

Fpynna PF: MapameTpbl npoussoauTens

MapameTpbl rpynnbl PF  npegHasHayeHbl TOMbKO Afsi  CEPBUCHOMO
obcnyxmBaHus.

Fpynna AO: HacTpowku anektpoasuraTens 2

®yHKUMO- Hazsanue 3aBop.

HanbHbIN Kop, pyHKUMKN Auanason Hactpoiikm 3Hau. Wsm.
A0-00 BriGop 1: Onextpomsyratens 1 1 o
anekTpogsuratens 2: OnekTpoasuratens 2

Korpa TpebyeTcsa nepeknioveHne Mexay ABYMS 3MneKTpoABUratensimu,
3TO MOXHO peanu3oBaTtb Yepe3 napameTtp A0-00 nMbo ¢ NoMoLLb 3agaHus
dyHKUMM 41 Ha MHOrodyHKLUMOHanbLHOM auckpeTHom Bxoae (DI).

Korpa BbibpaH anektpoasuratens 1, rpynnbl Al - A3 HegencTBUTENbHbI.

myHKLlVVIO- HassaHnue cyHkuumn [inana3oH HacTpoukun 3ason, Uzm.
HanbHbIN Kop, 3Hau.
A0-01 Pexum ynpaenexus 1: BeKTOpHBIVi C 1 o

anekTpoasuratenemM 2 | pasoMKHYTbIM KOHTYPOM
(SVC, 6e3 paTunka obpatHomn
CBA3M)
2: CkansipHbin (Uff)

[ns BTOpOro anekTpoasuraTenst AOCTYMNHO 2 pexuma ynpasneHus:

1: BekTOopHOE ynpaBrneHue ¢ pa3oMKHYTbIM KOHTYypoMm (SVC).

YnpaBneHve anekTpoasuraTenem ocyliecTBnseTca 6e3 gartymka obpaTHom
cBs3U (3HKkoAepa). [aHHbI MeToa NPUMEHUM K TakMM Harpyskam Kak CTaHKu,
LEHTPUMYTA, BONOYMUIIbHBIE CTAHKU U NUTHEBbLIE MALUMHBI.

MpumeyaHuve: npu BbibOpe A4aHHOrO MeToAa K NpeobpasoBaTento YacToThbl
MOXeT ObITb NOAKIIOYEH TOMbKO OAWH 3MeKTpoaBUraTerb.

2: CkansipHoe ynpaBnenue (U/f).

[aHHbI MeTof Mcnonb3yeTcs B GONbLUMHCTBE CryYaeB B BEHTUNSITOPHbIX
1N HACOCHbIX MpMBOAAXx, a Takke B TeX Cryyasx, rae oguH npeobpasoBaTerb
YacTOThbl YNPaBNSeT HECKONBbKMMW 3MeKTpoABUraTeNnsMu.



3asoga.
3Hau.

DyHKLMO-

HANLHbI KOR HasBaHnue chyHKummn J[imana3oH HacTPOWKKN

A0-02 BbiGop BpemeHu 0: AHanorn4yHo 0 o
pasroHa/samenneHust | anektpoasuratesnio 1

1: Bpemsi pasroHa/aamennexus 1
2: Bpems pasroHa/3ameanenus 2
3: Bpems pasroHa/3ameaneHnus 3
4: Bpems pasroHa/3samegnexus 4

Fpynna Al: MapameTpbl anekTpoaBuratens 2

OnucaHve napamMeTpoB 3TOW rpynnbl aHANOMMYHO NapameTpam epynmsi P4.

myuxuyl o~ Hassauve [nana3oH HacTPoMnkn 3ason, Usm.
HanbHbIV koA, OyHKLMK 3Hau.

A1-00 WpeHTudmrkaums 0: Het penctaus 0 o
napameTpoB 1: Ctatuyeckasi
anekTpoasurartens 2 naeHTudmKaums

2: NonHasi AMHaMu4eckas
naeHTudmKauma

A1-01 HomuHanbHas 0.1 kBT~ 1000. 0 kBT BaBucKT OT | W
MOLLHOCTb mopaenm
anekTpoasurartens 2

A1-02 HomuHanbHoe 1B~1500B 3aBuCUTOT | =
HanpshkeHne mopaenu
anekTpoasuratens 2

A1-03 Yucno nontocos 2~64 3aBucuToT | ®
anekTpogsuratens 2 mogenu

A1-04 HomuHanbHbI Tok 0.01 A~600.00 A 3aBucTOT | =
arekTpofsuratens 2 mopaenu

A1-05 HomuHanbHas 0.01 Ty ~ PO-14 3aBucutoT | W
vacrota mopaenu
anekTpoasuratens 2

A1-06 HomuHanbHast 1 06/MnH ~ 60000 06/MUH 3aBucTOT | =
CKOPOCTb BpaLLEeHs moaenm
anekTpoasuratens 2

A1-07 Tok xonocToro xoaa 0.01 A~ P4-04 3aBucKT OT | =
anekTpoasuratens 2 mopaenm

A1-08 ConpoTuenexve 0.001 Om ~ 65.535 Om BaBvcnT OT | ®
obmoTok cTaTopa moaenm
anekTpoasuraTens 2

A1-09 ConpoTuenexve 0.001 Om ~ 65.535 Om 3aBucKT OT | =W
obMoTOK poTopa mMopaenu
anekTpoasuratens 2

Al1-10 BsaumHast 0.1 MMH~ 6553.5 MIH BaBucKT OT | W
VHAYKTUBHOCTb mopaenm
anekTpoasuraTens 2

Al-11 WHOyKTMBHOCTD 0.01 MIH ~ 655.35 M[H 3aBucKT OT | =W
paccesHus moaenv
anekTpoaBuraTens 2
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Al-12

Bpewms pasrona npu | 1.0 c~6000.0c

[AMHaMU4ecKon
(nonHoit)
naeHTUdUKaLmmn

10.0¢c

Al1-13

Bpewmsi 3ameaneHvs 1.0c~6000.0c

npy ANHAMUYECKON
(nonHoit)
naeHTudmkaumm

100¢c

Al-14

Peseps -

Ipynna A2: NMapameTpbl ANSA HACTPOMKM CKansipHoro crnocoba
ynpaBneHus U/f anektpoaBuratens 2

OnuvcaHne napameTpoB 3TOW rpynnbl aHANOIMMYHO NapameTpam 2pynrsi P2.
Ecnu napameTpbl He ykasaHbl B 3TOW rpynne, UCMOMb3yTCA HacTPOWKU
napamMmeTpoB W3 rpynnbl 2.

DyHKLMO- HasBanue o
- JAvnana3oH HacTPONKM 3aBoA. 3Hau. WUam.
HarnbHbIN Kop, OyHKLMK

A2-00 MoBblweHne 0.0% ~ 30.0 % 0.0% o

KpyTSLLEro MoMeHTa (aBTOMaTUuECKast
HacTpoika)

A2-01 KoadpdpuupmeHt 0~ 100 BasucuT ot o
nopasneHns mopaenm
xone6aHuii npu
cKansipHOM
ynpaBneHumn

Ipynna A3: MapameTpbl ANA HACTPOMKU BEKTOPHOIO cnocoba
ynpaBneHusa SVC anektpoaBuratens 2

OnucaHvie napameTpoOB 3TOW rPynMbl aHANOrMYHO NapameTpam 2pynnsi P3.

Oyuxutq o HasBaHue dyHkuumn [unana3oH HacTponkun 3asoa, WUzm.
HarnbHbIN Kof, 3Hau.
A3-00 YacTtota nepeknioyeHns 1 0.00 Ny ~ A3-02 5.00 My o
A3-02 YacTtota nepeknioveHus 2 A3-00 ~ A0-14 10.00 'y o
A3-04 KoadhcpmumeHt 0.1~10.0 4.0 o
NPOMNOPLIMOHANBHOCTN
KOHTypa ckopocTh 1
A3-05 Bpems vHTerpmpoBaHust 0.01¢c~10.00¢c 0.50c¢c o
KOHTypa ckopoctu 1
A3-06 KoadpdpmumeHt 0.1~10.0 20 o
NpPOMOpLMOHANLHOMO
YBEMNMYEHNS KOHTypa
cKopocTn 2
A3-07 Bpems nHTerpmpoBaHusi 0.01c~10.00¢c 1.00¢c o
OTKITOHEHMI KOHTYpa
cKopocTn 2
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A3-08 BbIGOp MHTErpanbHbIx 0: MonHoe 0
CBOWCTB KOHTYpa MHTerpupoBaHue npu
CcKOpoCTU pasroHe/TopMOXeHUN
1: CenektusHoe
MHTErpupoBaHxue npu
pasroHe/TOpMOXeHWUN
A3-11 MponopunoHankHbIN 0~ 30000 2000
KO3(h(PULIMEHT yCuneHns
MOMEHTa KOHTYypa Toka, KP
A3-12 KoadhcpmumeHT 0 ~ 30000 1300
VHTErpUpOBaHNS MOMeEHTa
KOHTypa Toka, Kl
A3-13 MponopumroHaneHbIn 0 ~ 30000 2200
KoathpuLmeHT
BO36Y>KOEHWS KOHTYpa
Toka, KP
A3-14 KoadhcpmumeHt 0 ~ 30000 1300
VHTErpUpoBaHus
BO36Y>KOEHWS KOHTYpa
ToKa, Kl
A3-15 Koadpcpmument 0~ 200 0
nepeBo36yXaeHNs!
A3-16 Koppekuus momeHTa npu 50 % ~ 200 % 100 %
BEKTOPHOM yrnpaBneHum
A3-17 KoadhdpmumeHt 50 % ~ 200 % 100 %
KOMMEHCALUMMN  CKOMbXEHUS!
A3-18 Bpems hunbTpoBaHus 0.000c~1.000 ¢ 0.015¢c
obpaTHol CBSI3W Mo
CKOpOCTY
A3-19 Bpems hunbTpoBaHus 0.000c~1.000c 0.00c
BbIXOAHOTO cUrHana
KOHTYpa CKOpOCT
A3-20 WcTounuk 3apanus 0: Uncpposoii curHan B 0
MaKcUMarnbHOro MomeHTa | napametpe A3-21
ANA pexvma ynpasnenuns | 1: AHanoroBbiii Bxog All
Mo CKOpoCcTw 2: AHarnoroBblvi Bxog Al2
3: MpoTokon cBsA3n
Modbus RTU
4: BbICOKOYACTOTHbIN
VMMNYNbCHBIV BXxog HDI
A3-21 OrpaHuyeHne MomeHTa 0.0% ~200.0 % 150.0 %
[Ansi pexvMa  yrnpasreHus
no CKOpocTn
A3-22 WcTounnk 3apannsa 0: Lindposoi curHan B 0
MaKcuMarnbHOro napameTtpe A3-23
TOPMO3HOrO MOMEHTa Ans 1: AHanoroBblIi BxoA All
pexvma ynpasneHus no 2: AHarnorosebii Bxog Al2
CKOpPOCTUN 3: MpoTokon cBsA3n
Modbus RTU
4: BbICOKOYaCTOTHbIN
VMMMYnbCHBIV BXxog HDI
A3-23 OrpaHuyervie 0.0% ~200.0 % 150.0 %
TOPMO3HOrO MOMEHTa
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ANS pexuma
ynpaeneHus no
CKOPOCTH

Fpynna BO: CuctemMHble napaMmeTpbl

MapameTpbl AaHHON rpynnbl yNPaBnsioT OOLLMMK CUCTEMHBIMU YHKLIMSMU
npeobpasoBaTens, TakKMMM Kak 3aljuTa HacTpoek u BblOop oToGpakaemon
MHopmaLmn.

®DyHKLMO- o 3aBop.
YHKL HasBaHune cyHkummn [Anana3oH HacTponkun A U3m.
HanbHbIN Kof, 3Hau.
B0-00 3anpeT nsmeHeHus 0: 3anpeT oTkntoYeH 0 o
napameTpos 1: Pa3peLUeHo TomNbKo YTeHne

0: 3anpeT OTKNIOYEH.

Bce napameTpbl MOXHO 1 npocMaTpuBaTb, U U3MEHHATb.

1: Pa3pelueHo TONbKO YTeHue.

Bce napameTpebl, kpome camoro B0O-00, MOXHO TOnbko npocMaTpuBaTh. Mx
N3MEHEHMEe CTaHOBUTCSI HEBO3MOXHbLIM. OTa (PyHKUMS 3alumLiaeT HacTPOWKu
OT HECaHKLMOHMPOBAHHOTO UMK OLIMBOYHOr0 M3MEHEHUSI MOCIE 3aBepLUEHNS
Hanagkw.

DyHKLMO- o 3aBoga.
4 uv HasBaHnue cyHkuumn [inana3oH HacTPouku A Uam.
HanbHbIV koA 3Hau.
B0-01~ B0-02 Peseps - - #
B0-03 OtobpaxeHue 0: Het pgencteus 1 o
NosIb30BaTENbCKOrO 1: BrrtoyeHve
MEHIO U MeHIo nonb30BaTeNbCKOro MeHto
M3MEHEHHbIX 1 MEHIO U3MEHEHHbIX
napameTpoB napameTpos

B napametpe BO0-03 Bkmno4aeTcs BO3MOXHOCTb OTODpakeHWUsi MeHHo
nonb30BaTens U MEHI0 U3MEHEHHbIX NapamMeTpoB (cm. anasy 6.1)

DyHKLMO- 3aBop.

o Hassanue HKUMKN ManasoH HaCTPOWMKKN WUzm.
HarnbHbIV Kof, by A P 3Hau.
B0-04 WHpukaums 3agaHHom 0: BbixogHas YactoTta 0 u]
4acToTbl 1: 3agaHHas vactota

MapameTp onpegensieT, Kakoe 3Ha4YeHWe 4acToTbl OTODpakaeTcs Ha
OCHOBHOM JVCNJIEE B PEXMME BEKTOPHOMO YNpaBfieHUs.

0: BbixogHas yacTtoTa.

Ha gucnnee otoGpaxaeTtcsi peanbHasi, BbIXO4Hasi YacToTa, NnogaBaemas Ha
nBurarterns.

1: 3agaHHas yacToTa.

Ha gucnnee otobpaxaeTcs 3Ha4eHUe 4acToTbl, 3aJaHHOE Nofb3oBaTenem
(c KHOMOK, NOTEHUMOMETpa Unu No CeTn), HE3aBUCMMO OT TEKYLLEN BbIXOQHON
4acToThbl.



®DyHKUMO- 3aBoa.

HanbHLIA Kog, HasBaHue cyHkummn [inana3oH HacTPOMKU aHau, Usm.
B0-05 WHankauusa npu 0: 3agaHHoe 3HaveHve 0 o
perynuposke (BBEPX/ | 1: TekyLuee BbixogHoe
BHWM3) 3HaveHve

OTobpaxeHve npu Koppekuun 4acToTbl. [MapameTp onpegenseT, kKakoe
3HaveHne oTobpaxaeTcs Ha Aucniee BO BPeMs KOPPEKTUPOBKM 4acToThl C
nomouypbto knaemw BBEPX (A) n BHU3 (V) (unu BpalieHve noTeHUMomeTpa).

0: 3apaHHOe 3HaveHue

Bo Bpems HaxaTusa knaeuw (BpalleHWs MOTEHUMOMETpa) Ha aucnnee
oTobpaxkaeTcs HOBOE yCTaHaBNMMBaeMoe 3HaYeHne 4acToThl.

1: Tekywee BbIXoAHOE 3Ha4YeHne

Bo Bpems HaxaTusa knasuL (MK BpaLLeHne NoTeHUMoMeTpa) Ha aucnnee
npopomkaeT oTobpaxaTbCA Tekylas BbIXOAHas 4actota (Mnu  Apyron
OTCNexuBaeMbll napameTp), 3afaHHOe 3HayeHue u3MeHseTcA B (POHOBOM
pexvme.

Mpynna B1: Nonb3oBaTenbckue pyHKLMOHaNbHbIE KOAbI

lMpeobpasoBatens  4acToTbl  MpedocTaBnsieT  nomnb3oBaTento 31
HacTpamBaeMbIii (PYHKLMOHAMbHBIV KoA. OTO MO3BOMSAET co3aaTh NepcoHanbHoe
MeHIo ANns BbICTporo foctyna k Haubonee YacTo UCNONb3YEMbIM UM BAXKHbIM
napameTpam Ans UX NPoCMoTpa U U3MEHEHWS.

lMocne HacTpovikn kogoB B rpynne B1, OHW CTaHOBSATCA AOCTYMHbI B
cneuvanbHOM Nonb3oBaTenbCkoM MeHto. [ina Gonee nogpobHoro onucaHusi
Nornb30BaTENbCKOro MeHIo — CM. 2r7asy 6.1.

Kaxgbin napametp ot B1-01 go B1-31 gaBnsercsa «apnblkoM», KOTOPbIN
ccbinaeTcst Ha nobon apyron yHKLUMOHAnNbHbIN Kog, npeobpasoBartens.

CumBon u B Hayane (Hanpumep, uP0-03) yka3biBaeT, 4TO 3TO
nonb3oBartenbckasi ccbinka. OcTtanbHasi yactb koga (Hanpumep, P0-03)
yKa3blBaeT Ha LieneBol napameTp, KOTopbl ByaeT oTKpblBaTbCS Npu BbiGope
3TOro MyHKTa B NONb30BATENBCKOM MEHIO.

3HayeHne uP0-00 o3Ha4aeT, YTO AAHHBIN «CMOT» MYCT U HEe CChINaeTcs Hu
Ha kakol napamertp.

°y"“”l‘°' HasBaHue cyHkuumn [inana3oH HacTporkun 3ason. Uam.
HanbHbLIV koA 3Hau.
B1-00 C6poc HacTpoek 0: HeaktvBHa 0 o
rpynnel B1 1: OuncTuTh TEKYLLME

3HaYeHus

0: HeakTnBHa

dyHKUMSA cOpoca OTKMHYeHa.

1: OYMCTUTBb TeKyLuue 3Ha4YeHuA

Mpwn ycTaHoBke 3HayeHns 1 Bce nonb3oBaTenbckue kogel B1-01 ~ B1-31

OyayT copoleHbl B 3Ha4yeHne uP0-00 (4To o3HadvaeT «mycTo»). Mocne cbpoca
Monb30BaTeNbCKOe MEHIO CTAHET HEAKTUBHBIM.



CTaHaapTHble 3aBOACKME HACTPOMKM NOSb30BaTENbCKMX KOAOB MOTyT GbiTb
BOCCTaHOBEHbI C NOMOLLbIO NapameTpa P0-28.

Ha:z:::;s;n HasBanue cyHkummn [inana3oH HacTpoWku 3::::' U3m.
B1-01 Kog nonb3oBatens 1 uP0-00 ~ uU1-xx uP0-03 o
B1-02 Kop nonb3osatens 2 uP0-00 ~ uU1-xx uP0-04 o
B1-03 Kop nonb3oBatens 3 uP0-00 ~ uU1-xx uP0-06 o
B1-04 Kop nonb3osatens 4 uP0-00 ~ uU1-xx uP0-23 o
B1-05 Kop nonb3oBatens 5 uP0-00 ~ uU1-xx uP0-24 o
B1-06 Kop nonb3osatens 6 uP0-00 ~ uU1-xx uP4-00 o
B1-07 Kop nonb3osartens 7 uP0-00 ~ uU1-xx uP4-01 [a}
B1-08 Kop nonbsosatens 8 uP0-00 ~ uU1-xx uP4-02 o
B1-09 Kop nonb3osartens 9 uP0-00 ~ uU1-xx uP4-04 [a}
B1-10 Koa nonb3oeatens 10 | uP0-00 ~ uU1-xx uP4-05 o
B1-11 Kop nonb3osatens 11 | uP0-00 ~ uUl-xx uP4-06 o
B1-12 Koa nonb3osatenst 12 | uP0-00 ~ uU1-xx uP4-12 [a}
B1-13 Kop nonb3osatensi 13 | uP0-00 ~ uUl-xx uP4-13 o
B1-14 Kop nonb3osatens 14 | uP0-00 ~ uU1-xx uP5-00 [a}
B1-15 Kop nonbsosatens 15 | uP0-00 ~ uU1-xx uP5-01 o
B1-16 Kop nonb3oBatenst 16 | uP0-00 ~ uU1-xx uP5-02 [a}
B1-17 Kop nonb3osatensi 17 | uP0-00 ~ uU1-xx uP6-00 o
B1-18 Kop nonb3osatenst 18 | uP0-00 ~ uU1-xx uP6-01 [a}
B1-19 Kopg nonb3sosatens 19 | uP0-00 ~ uUl-xx uP0-00 o
B1-20 Kop nonb3osatenst 20 | uP0-00 ~ uU1-xx uP0-00 [a}
B1-21 Kop nonb3sosatens 21 | uP0-00 ~ uUl-xx uP0-00 o
B1-22 Koa nonb3osatenst 22 | uP0-00 ~ uU1-xx uP0-00 [a}
B1-23 Koa nonb3oBatenst 23 | uP0-00 ~ uU1-xx uP0-00 [a}
B1-24 Kop nonb3osatens 24 | uP0-00 ~ uU1-xx uP0-00 o
B1-25 Kopg nonb3osatens 25 | uP0-00 ~ uU1-xx uP0-00 o
B1-26 Kopg nonb3sosatens 26 | uP0-00 ~ uU1-xx uP0-00 o
B1-27 Kop nonb3osatenst 27 | uP0-00 ~ uUl-xx uP0-00 [a}
B1-28 Kopg nonb3oBatens 28 | uP0-00 ~ uU1-xx uP0-00 o
B1-29 Kop nonb3oeatens 29 | uP0-00 ~ uUl-xx uP0-00 o
B1-30 Kop nonb3sosatens 30 | uP0-00 ~ uU1-xx uP0-00 o
B1-31 Kop nonb3oeatenst 31 | uP0-00 ~ uUl-xx uP0-00 o

Hanpumep, 4tobbl 6bicTpo nonyvaTb AocTyn k napameTpy P4-02 yepes
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nonb3oBaTenbCkoe MeHI, Heobxoaumo B koA B1-08 yctaHoBUTH 3HauveHue
uP4-02. Tenepb Npu BxoAde B NOMb30BaTENIbCKOE MEHIO 1 Bbibope nyHkTa 08,
nonb3oBatens ByaeT nepeHanpasneH HeNocpeaCTBEHHO K NapameTpy P4-02.

Fpynna B2: MapameTpbl onTMMM3aLuuu ynpaBrieHUs

MapameTpbl AaHHOW rpynnbl NO3BOJIAKOT TOHKO HACTPOUTb anlroputMbl
paﬁOTbI npeoGpasoBaTenﬂ ana onTuMusauun  XapakTepucTtuk BbIXOOAHOro
Hanpsa>XeHna U ToKa, CHWXXeHUA NoTepb U YPOBHA WyMa ABuratens.

Oyuxuvuo- HasBaHune dyHkummn [unana3oH HacTPounkun 3asop. U3m.
HanbHbLIN KOA4 3Hau.
B2-00 Komnexcauus 0: OTKntoveHa 1 o
«MEpPTBOrO BPEMEHN» 1: BxntoyeHa

KomneHcauusa BpemeHu BoikntoveHus IGBT.

0: OTKnoveHa

KomneHcauusi He npousBoguTcs. MoXeT NpYBECTU K UCKaXEHUO POpMbl
BbIXOAHOIO HaMNpshXeHWs U ToKa.

1: BknoyeHa

Mpeobpa3oBaTenb aBTOMAaTUYECKM KOMMEHCUPYET «MEPTBOE BPEMSY,
Heobxogumoe ans 6esonacHoro nepekntodeHusi IGBT- TpaH3ucTtopoB. 310
obecneyvBaeT 6onee TOYHYIO M YUCTYO (DOPMY BbIXOAHOMO HaMpsPKEHWs,
CHWXKaeT rapMOHVK/ U Harpes ABuraTens.

tDyHKuvuo- HasBaHnue cyHkuumn [inana3oH HacTpoukun 3ason. Uam.
HanbHbIV koA 3Hau.
B2-01 MeTog WM 0: ACYHXPOHHast MoayNnsALms 0 o

1: CUHXPOHHas MogynsLms

MapameTp BbIGMpaeT anroputm dopmmpoBanus LUNM-curHana.

0: AcMHXpOHHasa moaynaALus

TpebyeTcs ans GonblUMHCTBA NPUMeEHeHW. YacToTa Hecylero curHana
noctosiHHa. JTOT MeTog obecneyvBaeT nydllee KayecTBO BbIXOAHOMO
HanpspKeHWst 1 ToKa Ha HM3KMX YactoTax (06blYHO Huke 85 ).

1: CMHXpPOHHas MoAynAuusa

YactoTa Hecyllero curHana U3MeHsieTCsi NIMHENHO BMeCTe C BbIXOOHOW
YacToTow npeobpasoBaTens.

OddpekTMBHA Ha BbICOKMX 4YacToTax (Bbiwe 85 I'u). MoxeT ynyywuTb
hOpMy BbIXOAHOIO HaMPSHXKEHUS U CHU3UTb NOTEPU Ha MEepeKnioYeHne B 3TOM
ananasoHe.

Pa6oTtaeT Tonbko B pexume yrnpasnenuns U/f (ckanspHbii).

myuxuvuo- HasaHnune cyHkummn [inana3oH HacTpomkun 3asop. Usm.
HanbHbIN koA 3Hau.
B2-02 BbiGop pexvima 0: 7-CermMeHTHbI 0 o
mMoaynauum 1: ABTonepekntoyeHue 7/5
(7-cermeHTHbIN/ CerMeHToB

5-CerMeHTHbIN)



0: 7-cermMeHTHbIN

Mcnonb3yeTcsa HenpepbiBHast 7-CErMeHTHas MoaynsaLms.

MeHbLuasa nynbcauusi BbIXOAHOrO Toka, 6onee nnaBHas paboTa gsurartens,
Ho BGonbLUVe NoTepu Ha NepekrioyYeHe B CUMOBbLIX KMtovax npeobpasoBarens,
YTO MOXET NPUBECTU K €r0 NOBbILUEHHOMY HarpeBy.

1: ABTOnepekntoyeHue 7/5 cermeHToB

MpeobpasoBaTenb aBTOMaTUYECKM NEPEKHOYAETCsl MeXay 7-CErMEHTHbIM
N 5-CErMeHTHbIM pexrmMamMy B 3aBUCUMOCTHM OT YCIOBUI paboThbl.

MeHbLUMe NoTepu Ha nepeknoyeHre, noeblieHne obwero KO cuctems,
HO yBENMYeHHasi Mynbcaumsl TOKa, YTO MOXET MPUBECTU K NOBbILLEHHOMY LLYMY
1 HarpeBy ABuratensi.

Heobxoammo ucnonb3oBaTb pexum O Ansi NPUMEHEHWI, rae KpUTUYECKH
Ba)XHa NMaBHOCTb X04a M HU3KWI ypOBEeHb Lyma. A pexum 1 - Ans CHUXKeHNs
HarpeBa npeobpasoBaTtensi, OCOGEHHO B BEHTUNATOpPax M Hacocax, rge
He3HauMTenbHoe yBenuyeHue Wyma asuraTens 4onycTuMo.

‘”V“"“J"°‘ HasBaHnue cyHkuumn [unana3oH HacTPOWku 3asop, WUam.
HarnbHbIN Kof, 3Hau.
B2-03 OrpaHuyeHve Toka 0: OTkno4eHo 1 o
(CBC) 1: BkntoyeHo

BkntoyaeT unu oTknoyaeT dyHKkumMo BbicTporo orpaHuyeHuns Toka (CBC-
Current Bypass Control) ana npegoTBpalleHnsi aBapuiiHbIX OCTaHOBOK MO
neperpyske.

0: OTKNOYEeHO

DyHKUMA OrpaHUYeHns Toka HeakTuMBHa. [pu OOCTUXEHUM TOKOM Mopora
cpabaTbiBaHMs 3awuTbl nNpeobpa3oBaTenb BbAACT aBapUVHBIA CUrHan wu
OCTaHOBWUTCSI.

1: BknroyeHo

Mpy peskom Bo3pacTaHWy Toka [0 OMacHOro YpPOBHs NpeoGpa3oBaTeslb He
OCTaHaBIMBAETCs, a MIHOBEHHO CHWXAEeT BbIXOAHYIO 4acToTy, 4TOGbI
OrpaHUYUTL TOK U 0BEecneynTb HenpepbiBHY paGoTy Ge3 npepbiBaHus. 3TO
NO3BOMSAET CUCTEME CMPaBMSTLCA C KPaTKOBPEMEHHbIMM  Meperpy3kamu
(Hanpvvep, Npy 3aKNUHUBaHWUK HAacoca Unu pe3koM yaape B KOHBENepe).

Ecnn dyHKuMs orpaHuuyeHus Toka cpabaTtbiBaeT AnuTenbHoe
BpeMsi, 3TO O3HayaeT, 4TO npeobpasoBaTenb WNM aABuraTenb
paboTaloT B pexume HedomnycTumon neperpyskun. B Takon
cuTyaumn npeobpasoBaTenb, B KOHLE KOHLOB, BblAacT aBapuio
Err33 (Meperpy3ka no TOKy), yKasblBaloLLlyl Ha TO, YTO Harpyska
npeBbILLaeT HOMWHamnbHble BO3MOXHOCTM npuBoga, W pabota
[OMMKHa BbITb OCTaHOBMEHA ANS MPOBEPKN CUCTEMBI.



myHKu.Mo_ HasBaHue cyHkummn ﬂuana:s*_ou 3aBopg. 3Hau. Uzm.
HarnbHbIV Kof, HaCcTpPOWKK
B2-04 YpoBeHb BKMIOYEHUS 330.0 B ~1200.0B 360.0B o
TOPMO3HOTO (ans knacca 230B)
pesuctopa 690.0B

(ans knacca 400 B)

Mpu HanMyYMM TOPMO3HOrO Pe3nCTopa U NPEBbLILLEHUN HAMNPSXKEHNS B 3BEHE
MOCTOSIHHOTO TOKa 3HaueHusi, 3agaHHoro B B2-04, npeobpasoBatenb HayHeT
paccevBaTb U3OLITOYHYIO AHEPTUIO TOPMOXEHNS Yepes 3TOT Pe3ncTop.

OTO npepoTBpallaeT BO3HWKHOBEHWE aBapuu MO MNepeHanpsikeHuio npu
TOpMOXeHUn aBuraTtenst unu pabote Ha cnycke.

DyHKLMO- .
HaMbHLIA KOg HasBaHnue cyHkummn [lnana3oH HacTpouku 3aBoA. 3Hau. Usm.
B2-05 YpoBeHb 150.0 B~500.0 B 200.0 B (ans o
HeJoCTaTo4HOro knacca 230 B)
HanpsbkeHns 350.0 B (ans

knacca 400 B)

Ecnn Bo Bpemsi paboTbl npeobpasoBaTens HanpsxkeHne B 3BeHe
MOCTOSIHHOrO TOKa NajaeT Hwxke 3HaveHuns B2-05, npeobpasosBatens BbigacTt
aBapwto Err12 (HepgoctatouHoe HanpsikeHue).

Cnocob cbpoca aTon aBapum MOXHO BblIGpaTb C MOMOLLBH NMapameTpa
P9-17.

myHKu.Mo_ HasBaHnue dyHkummn [nana3oH HacTPoWkn 3asop. U3m.
HarnbHbIV Kof, 3Hau.
B2-06 YpoBeHb criyqanHomn 0~6 0 o
M

YcraHaBnmBaet rnyouHy Moaynauum Ans cry4yanHoro U3MeHeHUs 4acToTbl
LM,

PyHKUMSA aKTMBHA TombKo B pexume U/f ynpaenexus.

CnyyanHasi WM nos3BonsieT CMsIrYMTb MOHOTOHHbIA LYyM paboThbl
ABWraTensi U CHU3UTb YPOBEHb UCXOAALLMX NIEKTPOMAarHUTHbIX NOMEX.

3HaveHue 0 o3HavaeT, YTo PyHKUMA OTKMOYEHa. YeMm BbilLe 3HaYeHue (oT
1 oo 6), Tem 6onee BbipaXXeHHbIM ByaeT adpdekT.

tDyHKu'uo- HasBaHue cyHkummn [inana3oH HacTporkun 3asop. Uam.
HarnbHbIV Kof, 3Hau.
B2-07 Pexuvm Ha HyneBon 0: be3s Toka 0 o
CKOpPOCTU 1: HopmanbHas paboTa
2: TOpMOXEHME NOCTOSHHLIM
TOKOM
B2-08 ~ B2-15 Peseps - - #

0: Bes Toka
MpeobpasoBaTtenb NOMHOCTbIO OTKIIOYAET BLIXOAHOE HaMNpshKeHNe 1 TOK Ha



Asvratens. [ipuratens BpawaeTcs no MHepLmn.

1: HopmanbHas paboTta

MNpeobpasoBaTtent npogormkaet pabortatb, NogAepxuBas Ha Asurartene
HanpskeHne, cooTeBeTcTBylowee O U (HanpskeHWe — koMneHcauum
CKOMbXEeHWs). JTO MO3BONSET MrHOBEHHO HayaTb Pa3roH Mpu MOSBNEHWU
KomaHabl «ITycky».

2: TopMOXeHMe NOCTOAHHbLIM TOKOM

MNpeobpasoBatene nogaeT Ha [ABWraTenb MNOCTOSHHbLIA TOK ANS ero
BbICTPON OCTAHOBKU U yAEpXXaHWs B HEMOABWXHOM COCTOSHUW. BennunHa Toka
TOpMOXeHuWs 3agaeTtcs napameTpom P1-16.

Fpynna B3: Kanub6poBka aHanoroBbix BXoA40B/BbIXOA0B

HaHHble napameTpbl Obinmu oTkanmMbpoBaHbl Ha 3aBopge. [loBTopHas
KanMbpoBka nonb3oBaTtenem TpebyeTcsa TONMbKO B Cry4yae 3aMeTHbIX
pacxoxgeHun. [lpu cbpoce K 3aBOACKMM HACTPOMKAM 3HAYEHWUs 3TUX
napameTpoB 6yQyT BOCCTAHOBIEHbI.

0yHKL[VIO- HasBaHnue cyHkuumn [unana3oH HacTPoWku 3asoa, WUam.
HanbHbIV KoA, 3Hau.
B3-00 BapaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHve 1 (All)
B3-01 M3mepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (All)
B3-02 3agaHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHune 2 (All)
B3-03 M3mepeHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (All)
B3-04 BagaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (Al2)
B3-05 WM3vepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHune 1 (Al2)
B3-06 BagaHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (Al2)
B3-07 WamepeHHoe -9.999 B ~10.000 B 8.000 B o
HanpsbkeHune 2 (Al2)
B3-07 ~ B3-11 Peseps - - #

WHCTpyKums no kanmbposke (Ha npumepe All).

1. MNopaTtb Ha knemmy All cTabunbHoe HanpsixeHue (Hanpumep, ~ 3 B).

2. V3mMepuTb 3TO HanpskeHue Ha knemme MynbtumeTpom. lMNonyyeHHoe
3HayeHwve (Hanpumep, 3.05 B) BBecTn B napametp B3-01.

3. TNepentu B rpynny moHuTopuHra U1-19 n 3anmcaTb 3Ha4eHue, KoTopoe
oTobpaxaeT npeobpasoBaTens (Hanpumep, 2.98 B). 310 3HayeHue BBeCTU B
napametp B3-00.



4. Tlopatb Ha All gpyroe HanpsixeHue (Hanpumep, ~ 8 B).

5. TlosTopuTb warn 2 n 3: M3MepeHHoe MyNbTUMETPOM 3HaveHune
(nanpumep, 8.02 B) Beectn B B3-03, a 3HayeHne ¢ U1-19 (Hanpumep, 7.95 B)
BBecTn B B3-02.

Mocne BBOAa ABYX Nap 3HaveHun npeobpasoBaTefl aBTOMAaTUYECKU
paccunTaeT u NPUMEHUT NonpaBoYHble koadduumeHTsl Ana Al1.

AHanornyHasi npouegypa nposoguTcst Ans kanubpoeku Bxoga Al2 ¢
ncnonb3oBaHvem napameTpos B3-04 - B3-07.

DyHKLMO- o 3aBog.
HANLHB I KOR, HasBaHue cyHkummn [inana3oH HacTporku aHau. WUam.
B3-12 3apaHHoe -9.999 B ~10.000 B 3.000B u]
HanpsbkeHue 1 (AO1)
B3-13 M3mepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHune 1 (AO1)
B3-14 BapaHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (AOL)
B3-15 M3mepeHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (AO1)
B3-16 BapaHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbkeHue 1 (AO2)
B3-17 M3amepeHHoe -9.999 B ~ 10.000 B 3.000B o
HanpsbxeHune 1 (AO02)
B3-18 BagaHHoe -9.999 B ~ 10.000 B 8.000B o
HanpsbkeHue 2 (AO2)
B3-19 W3amepeHHoe -9.999 B ~10.000 B 8.000 B o
HanpsbxeHune 2 (AO2)
B3-20 ~ B3--31 Pe3seps - - #

MHcTpykuusi no kanwbposke (Ha npumepe AO1L).

6. Yb6eauTbcs, 4To aHanoroBbii Bbixod AO1 ckoHdurypmpoBaH Ha
BbiBog ~ Tpebyemoro  curHana  (Hampumep,  BblxogHasi  yacrtoTa).
Mpeo6pasoBaTenb [0OMKEH HaxoOWUTbCS B pexume paboTbl, Npyu KOTOPOM Ha
Bbixoge AO1 nNpucyTCTBYeT HanpskeHue.

7. [OobuTtbecsa Takoro pexuma paboTbl, YTOObl B NnapaMeTpe MOHUTOPUHra
U1-37 (Uenesoe HanpspkeHne AO1) oToGpaxanochb 3HaveHue, Gnuskoe K
nepBoMy KanubpoBOYHOMY HampspkeHuo (Hanpumep, 3.000 B). 310
«3apgaHHoe HanpsbkeHue 1». BBecTn 310 3HaveHune B napameTp B3-12.

8. V3mMepuTb peanbHOe HampshkeHUe Ha KneMmax aHaroroBoro BbIXoAa
AO1 c nomoubto MynbTuMeTpa. NMonyvyeHHoe 3HadeHue (Hanpumep, 2.95 B)
BBeauTe B napameTp B3-13 kak «/3MepeHHOoe HanpshkeHue 1».

9. U3meHuTb pexum paboTbl npeobpasoBaTtens Tak, Y4TOObl 3HaYeHUe
B U1-37 crano 6nv3ko KO BTOPOMY KanuBpOBOYHOMY HampsiKEHUO
(Hanpumep, 8.000 B). Oto «3apmaHHoe HanpsbkeHue 2». BBegute ero B
napametp B3-14.



10. CHoBa un3MepbTe peanbHoe HanpshkeHne Ha knemme AOL
MynbTUMeTpoM. [lonyveHHoe 3HayeHue (Hanpumep, 7.90 B) BBeauTe B
napameTp B3-15 kak «/3mepeHHoe HanpsikeHne 2».

Mocne BBOga AOBYX Nap 3HayeHwW npeobpasoBaTeflb aBTOMaTU4ECKM
paccuvTaeT U NPMMEHUT NonpaBoYyHble koadduumeHTbl Ans AO1.

AHanorvyHas npouegypa npoBoAMTCS Ans kanubposku Bbixoga AO2 c
ncnonb3oBaHveM napameTpos B3-16 ~ B3-19 u koHTpons 3HaveHus B U1-38.

Fpynna B4: NMapameTpbl ynpaBneHus «Beayuwmn-Begombin» (Master-
Slave)

YnpaBneHune no cxeme «Beaywumn-Begomeli» no3sonsieT opraHusoBaTb
obmeH AaHHBIMKM Mexay AByMs unu 6onee npeobpasoBaTtensmu Yyepes NpsMyto
CBA3b, YTOObI 4OCTUYL CUHXPOHM3ALMM CKOPOCTU UnNn 6anaHca TOKOB Mexay
HeckonbkuMmn npveoaamu. Nepead ncnonb3oBaHWEM HeobXOoOAMMO KOPPEKTHO
HaCTpOUTb rpynny napameTpoB KOMMYHMKaLMOHHOro npoTtokona P8.

. Mepen 3anyckom cuctembl yoeanTech, YTO pakTU4eckue HanpaBneHus
BpalleHuss ABuratenei Bedywero U Begomoro  npeobpasosatenen
cosnagatoT. [lpy HecoBmageHWM W3MEHUTE HanpasfeHue C MOMOLLbO
napametpa P0-13 unun nomeHantTe mectamu Ase dasbl Ha ABurartene.

. OcHOBHOW Crnoco®: BeaylMin B peXuMe BEKTOPHOro YMnpaBrieHus,
BEAOMbI/i — B PEXMME BEKTOPHOIO YNpaBrieHUsi C perynmpoBaHnemM MOMeHTa.
TpebyeTca Ans 6OMbLWMHCTBA NPUMEHEHWIA.

. AnbTepHaTUBHbLIA CNOcob6: ecnu 1 BeayLLuiA, 1 BeAoMblin paboTatoT B
U/f pexnme, HeOGXOAMMO NPaBUIIbHO HACTPOUTb NafeHue HanpsbkeHust (P7-
18) onst 6anaHCMpPOBKM TOKOB.

. Ecnwu Ha Begywem B4-02 = 0, Bpems pasroHa u 3amefneHns BeAOMOro
[OOIMKHO BbITb YyCTaHOBMNEHO paBHbIM 0.

. Ecnwu Ha Begywem B4-02 = 1, Bpems pasroHa u 3amefneHns BeAOMOro
[OIMKHO coBnafaTb C BpEMEHEM BeayLlero.

. B opgHoit cucteme MoxeT ObiTb TONMbKO OAMH  BeAyLLMIA
npeobpa3oBaTerb, HO HECKONBbKO BEAOMBIX.

. Mpn ucnonb3oBaHun ceasm RS-485 ansi ynpaBnenus «Bepywuit-
Bepombin»  npeobpasoBaten He MOryT OAHOBPEMEHHO HOPMarbHO
obLwaTbcs ¢ BHELHUM ycTpoicTBoM BepxHero yposHs (MJ1K, HMI) no Tomy xe
MHTepdpency. 3To BbI3oBET COOU B paboTe CUCTEMBI.

DyHKLMO- 3aBoga.

HabHLIA KOgL HasBaHue cyHkuumn [inana3oH HacTporkun 2Hau. U3m.
B4-00 AxTvBaUuns pexvuma 0: OTkntodeHo 0 ]
“Benywmit-Benombiin” 1: BkntoyeHo

0: OTKnoYeHo.

PyHKUMSA ynpaBneHus «Beaywmnin-Begomelny HeakTMBHa.

1: BknroyeHo.

AKTUBUPYET pexum yrnpaeneHuns «Beaywmiti-Begomeiin». MpeobpasosaTernb
OyaeT paboTtaTb B COOTBETCTBMN C BbIOpaHHON porbio B napameTpe B4-01.



DyHKLMO- 3aBop.

HaNbHLIA KOg, HasBaHue cyHkummn [inana3oH HacTporkn aHau, U3m.
B4-01 Ponb yctpoiictBa 0: Begywwii 0 ]
1: Begombin

0: Bepywmn.

MpeobpasoBaTent 3agaeT CKOPOCTb UMM MOMEHT ANs BCew cuctembl. OH
oTnpaenseT KOMaHAbl BeAOMbIM NpeobpasoBaTensm.

1: BegomMbiin.

MpeobpasosaTent nonyyaeT KOMaHAb! OT BeAdyLlero npeobpasosatens n
crnegyeT UM AN NoAAepXaHUs CUHXPOHM3auMn unu 6anaHca.

®DyHKLMO- 3aBop.

HambHLI KogL HasBaHue cyHkummn [nana3oH HacTPoOMkn aHau, U3m.

B4-02 Mepenasaemas 0: BbixogHas yactota 0 ]
BeAyLUMM YacToTa 1: 3agaHHas Yactota

B4-03 Bbi60p komaHAab! 0: He cneposarth (He3aBucumoe | 0 []
crefoBaHus ynpaBeneHue)
BE/IOMOro 1: CnepoBaTb komMaHaam

Master

B4-04 KoadhdpuumeHt 0.00 % ~ 600.00 % 100.00% o
npuema 4acToTbl
(Slave)

B4-05 KoadhcouumeHt -10.00 ~ 10.00 1.00 o
npuema MoMeHTa
(Slave)

B4-06 CwelleHve - 50.00 % ~ 50.00 % 0.00 % o
NpUHUMaeMoro

MomeHTa (Slave)
WTorosoe 3agaHue momeHTa ans Slave = (MomeHT_Master x B4-05) + B4-06

DyHKLMO- 3aBop.

HaNbHLIA KogL HasBaHue cyHkuumn [unana3oH HacTpoukun 2Hau, WUzm.
B4-07 Mopor oTknoHeHus 0.20 % ~ 10.00 % 0.50 % o
4acToTbl
B4-08 Bpems o6HapyxeHus 0.00c~10.0c 0lc o
o6pbiBa CBA3N
B4-09 ~ B4--15 Peseps - - #

[Mopor OTKNOHEeHWs 4YacToTbl onpedensieT AONyCTUMOE OTKIOHEeHue
4YacToTbl Mexay BeaylwuMm U BegoMbiM npeobpasoBatensmu. Ecnv pasHuua
Mexay 3agaHHOW 4acToTow (OT BedyLlero) v BbIXOAHOW 4acTOTON BEAOMOro
npeBbILIAeT 3TOT Mopor, npeobpasoBaTefnb MOXET CuUrHanusuposatb 06
owwmnbke Unu NpeanpuUHATbL KOpPEKTUpYyoLe AeNCTBUS.

Ecnn cBa3b ¢ Beaywym npeobpasoBaTenem npepBaHa Ha BpewMs,
npeBbllakllee 3HadyeHne B4-08, Befomblli npeobpasoBaTtenb 0CTAHOBUTCS



n Bblgact owwnbky. MNpu ycrtaHoBke 3HaveHuss 0.00 obHapyxeHve obpbiBa
cBA3M OTkMovaeTca. 3anpeweHo ans  6esonacHon paboTbl. [MapameTp
[OeNCTBYET TONbKO ANs BEAOMbIX Npeobpa3oBaTteneii.

Fpynna B5: MapameTpbl ynpaBrneHUsi TOPMO3OM

MapameTpbl  JaHHOW  rpynnbl  NpeAHasHadeHbl Ans  ynpaBreHust
3MEKTPOMAarHUTHBIM TOPMO30M anekTpoasuratensi. OHW MO3BOMSOT TOYHO
HacTPOWUTb MOMEHTbI BKITOYEHUS] U OTKIIIOYEHUS TOPMO3a MpW pasroHe U
OCTaHOBKe, YTO OGecneynBaeT MnaBHbIA MYCK M OCTAHOBKY MexaHu3ma 6e3
npocagok W packaunBaHusl. DYHKUMS KPUTUYECKUM BaXHa NS MOABEMHbIX
MeXaHU3MOB (NUMThI, KPaHbl) U CUCTEM C BEPTUKaNbHOW HarpysKom.

DyHKUMO- o BOA.
YHKLIMO HassaHune dyHkummn [lnana3oH HaCTPOWikn Sason, Wam.
HarbHbIi Ko, 3Hauy.
B5-00 AxtvBaums 0: OTkntoyeHo 0 []
ynpasneHus 1: BkntoyeHo
TOPMO30M

Bknoyaer wnu  oTknovaet beHKLI,VIIO ynpasrneHua BCTPOEHHbIM
ONEKTPOMarHNTHbIM TOPMO30OM ABuUratTens.

0yHKL[VIO- HasBaHnue cyHkuumn [unana3oH HacTPoWku 3asoa, WUam.
HanbHbLIV koA 3Hau.
B5-01 Bapepxka otnyckanust | 0.0c~20.0c 0.0c ]
Topmo3a

Bpems mexagy nogayent komangbl «[lyck» un dusnyeckum oTnyckaHuem
Topmo3a. 3a 3To Bpemsi npeobpasoBaTtenb ycrneBaeT CO3AaTb MarHWTHoe
rosne B ABWraTene v HaBeCTW MOMEHT, AOCTaTOYHbIV ANSA YAepXaHWUsA Harpy3ku
nepef Ha4yanom ABMKEHUS.

°V""”J‘°' Hassanue dyHkummn [Anana3oH HacCTPOWkKn 3asop. U3m.
HanbHbLIV koA 3Hau.
B5-02 Bapepxka BkntoveHns | 0.0c~20.0c 03c ]
Topmo3a

Bpemsa mexagy nogavert komanabl «CTton» v OU3NYECKUM BKITIOYEHUEM
(3ambikaHnem) Topmo3a. 3a 9TO Bpemsi ABuratenb YCreBaeT MOMHOCTLIO
OCTa@HOBWTBLCSI  MOA,  ynpaBfieHMem npeobpasoBaTens, npexae Yem
MeXaHU4eCK1in TopMo3 3adpmKcmpyeT Bar.

PyHKupo- HasBaHue cyHkummn [inana3oH HacTPoWkn 3asop. Uam.

HanbHbIV Kog, 3Hau.

B5-03 YacToTa oTnyckaHus 0.00 'y ~20.00 'y 25y [
TopMmo3a (nogbem)

BbixogHas 4YactoTa, npu KOTOPOM TOPMO3 OTMycKaeTcs Npu nogbeme
(NpsiMoM BpaLLeHum).



3asoga.
3Hau.

DyHKLMO-

o WUzm.
HarnbHbIV Kof,

HasBaHue cyHkummn [inana3oH HacTporkn

B5-04 YacToTa BKnoYeHns 0.00 Ny ~20.00 'y 1.5y [
TopMmo3a (nogbem)

BbixogHas 4acToTta, npu KOTOPOW TOPMO3 BKMIOYAETCH MPW OCTaHOBKE B
pexume nogbema.

DyHKLMO- o 3aBog.
HANLHB I KOR, HasBaHue cyHkummn [inana3oH HacTporku aHau. U3m.
B5-05 YactoTa oTnyckaHua 0.00 'y ~20.00 'y 25Ty ]

TopMo3a (cnyck)

BbixogHas 4actoTa, MNpyv KOTOPO TOPMO3 OTMyckaeTcsi Mpu  crycke
(peBepcHOM BpaLLeHun).

‘”V“"“J’w‘ HasBaHnue cyHkuumn [unana3oH HacTPoWku 3asop, WUam.
HanbHbIV koA 3Hau.
B5-06 YacTtoTa BKntoYeHns 0.00 Ny ~20.00 'y 15Ty [

TopMo3a (cnyck)

BbixogHas 4actoTa, nMpu KOTOPOW TOPMO3 BKMNIOYAETCA MpW OCTaHOBKE B
pexume cnycka.

°y"“”l‘°' HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asop, WUzm.
HanbHbIV koA 3Hau.
B5-07 Mopor Toka 0.0 % ~ 100.0 % 40.0 % ]
yaepxaHus

YpoBeHb BbIXOAHOTO Toka (% OT HOMWHAmNbLHOMO), MpU  KOTOPOM
npeobpa3oBaTenb AaeT KOMaHAy Ha OTnyckaHWe Topmosa. [lapameTp
rapaHTMpyeT, YTo TOpMo3 OydeT OTMylLleH TOMbKO TOrAa, Koraa ABuratenb
pasBun JOCTaTOuHbI MOMEHT AN yAepXaHUsl Harpysku.

DyHKLMO- 3aBop.

HaNbHLIA KoL, HasBaHue cyHkummn [inana3oH HacTPoukun aHau, Uam.
B5-08 Bpewms yaepxanus 0.0c~20.0c 05¢c ]
YacToThI Mocrne
OTMyCKaHWs!

Bpewms, B TeueHne koToporo npeobpasoBaTenb yAepXUBaeT 4acToTy Ha
ypoeHe B5-03/B5-05 nocne oTnyckaHus TopMo3a nepej Hayanom pasroHa.

3aBoga.
3Hau.

DyHKLMO-

o WUzm.
HarnbHbIV Kof,

HasBaHue cyHkummn [inana3oH HacTporkun

B5-09 Bpewmsi yaepxanus 0.0c~20.0c 05¢c ]
YacToThl Mocrne
BKITOYEHUS!



Bpewmsi, B TeueHne koToporo npeoGpasoBaTenb yAepXUBaEeT 4acToTy Ha
ypoBHe B5-04/B5-06 nocne Bkmno4eHUss Topmo3sa.

DyHKLMO- . 3aBog.
HANLHB I KOR, HasBaHue cyHkummn [inana3oH HacTpoWku aHau, U3m.
B5-10 OrpaHuyeHve Toka 50.0 % ~ 200.0 % 120.0 % ]

NPy TOPMOXEHUN

MakcumanbHbll Tok (% OT HOMMHamnbHOro), KOTOpblii MpeobpasoBaTenb
MOXeT nofaBaTb Ha ABWUraTenb B PeXVME TOPMOXEHUSI Nepes BKIOYEHUEM
TOpMO3a.

OVHK"[" o Hassanue cyHkummn [nana3oH HacTPOMKn 3asop. U3m.
HanbHbLIU KOO 3Hau4.
B5-11 Pexuvm ocTaHoBKM 0: OcTaHOB Mo MHepLMK 0 ]
npy 3aMKHYTOM 1: 3ameanexune po 0 'y
Topmo3e

0: OcTaHOB NO MHEPLMM.

Mocne BknoveHNs Topmosa npeobpasoBaTtenb HeMeaNeHHO npekpallaeT
reHepaumio LM 1 oTKMO4aeT BbIXOOHOE HanpshkeHne Ha OBuratenb.
OcTaHoBKa NPONCXOAMUT 3a CHET MEXaHWYECKOro TopMo3a.

1: 3ameanenue go 0 INy.

Mocne BkntoyeHuss Topmo3a npeobpasoBaTens npogorkaeTt paboTatb,
CHWXas BbIXOAHYH YacToTy Ao 0 'y, u ToNbKO 3aTem OTKM4YaeT Bbixod. JTO
obecneyvBaeT Gornee NnaBHbIA U KOHTPONMPYEMBIN OCTaHOB.

DyHKUMO- 3aBoga.
wkop |H pyHKUMKN [unana3oH HacTpoukun 3Hay. WUzm.
B5-12 Ycnosue 0: Mo vacTote 0 n
oTnyckaHus 1: Mo 4acToTe U Toky
TopMo3a

OnpegensieT ycrnoBusl, Npy KOTOPbIX NOAAETCsl KOMaH4a Ha OTnyckaHue
TOpMO3a.

0: Mo yacToTe.

TopmMo3 oTnyckaeTcsl, koraa BbIXoAHas 4acToTa AOCTUraeT 3HauyeHus,
3agaHHoro B B5-03 (nogwem) nnn B5-05 (cnyck), 1 BblAepXuBaeTcs 3agepxka
B5-01.

1: Mo yacToTe n TOKy.

Topmo3 oTnyckaeTcss TOMbKO MPU OAHOBPEMEHHOM BbIMOMHEHUM [OBYX
yCNoBuiA: BbixodHas YacTtoTa AOCTUrna 3agaHHoro 3HadeHus (B5-03/B5-05),
a BbIXOOHOW TOK AOCTUr mopora, 3agaHHoro B B5-07. Oto obecneuumBaer,
pas3BuTME OBUraTerneM [oCTaTOMHOrO MOMEHTa nepen OTrnycKaHWeM Topmo3a,
4YTO KPUTUYHO ANS YAepKaHUst Harpy3ku B MOAbEMHBLIX MEXaHU3Max.

myHKu.Mo_ HasBaHue cyHkummn [inana3oH HacTporkun 3asop. U3m.
HarnbHbIV Kof, 3Hau.

B5-13 Peseps - - #



B5-14 ABapwiiHas paboyas 0.00 'y ~ PO-14 20.00 'y ]
yactota

3afjaeT BbIXOAHYIO 4acToTy npeobpasoBaTens npu akTuBauuu curHana
aBapuiiHoro pexuma paboTtbl. B aBapuiiHOM pexume npeobpasoBaTenb
ncnonb3yeT Bpemsi pasroHa/damenneHus 4.

DyHKLMO- 3aBog.

HanbHbIN KOg HasBaHnune cyHkummn [Anana3oH HacTponkn aHau. U3sm.
B5-15 YacToTa pexuma 0.00 'y ~ PO-14 20.00 'y [
obcnyxmBaHus

3afjaeT BbIXOAHYO 4YacToTy npeobpas3oBaTens npu akTvBauuy curHana
MOHTaXXHOTO pexuma (pexuma obcnyxmBaHus).

my"""[" o HaszBaHue ¢yHKuumn [unana3oH HacTPoOMnkn 3asoa, WUzm.
HanbHbIN Kof, 3Hau.
B5-16 Peakuus Ha 0: OcTaHoB 0 []
aBapuiHbIN curHan 1: Pa6ota ot VBl

OnpepensieT nosefeHne npeobpasoBaTtens Npu MNosy4YeHUM aBapuitHOrO
curHana.
0: OcTaHoB.

Mpy akTMBaumMm aBapuviHOro curHana npeobpa3oBaTenb He BblgaeT
HanpskeHve Ha ABuraTens.
1: Pa6ota ot UBI.

Mpepnonaraetcsd, 4TO npeobpasoBaTenb nepellen Ha nMTaHue OoT
ncTovHuka 6ecnepeboiiHoro nutaHust (VBIM) n moxeT paboTtaTtb Ha aBapuiiHON
yactote (B5-14).

PyHkumo- HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asop,

o WUzm.
HanbHbIV koA 3Hau.

B5-17 Koppekumsi TouHoCTH 0.00 Ny ~5.00 'y 0.00 'y []
ocTaHoBa (noabem)

KoMneHcupyeT HETOYHOCTb OCTaHoBa MNpu MNOAbEME B  pexume
peKynepaTvBHOrO TOPMOXEHUsl. YBernuyeHWe 3HayeHWs MoMoraeT, ecnu
kabuHa Npu nogbemMe C HeJOrpyskoi MpoeakaeT TOYHO Mo ypoBHIO, a Ges
Harpysku — nepeesxaeT ero.

myHKu.Mo_ HasBaHue cyHkummn [inana3oH HacTPoWkn 3asop. Uam.
HarnbHbIN Kof, 3Hau.
B5-18 Koppekumsi To4HoCTH 0.00 Ny ~5.00 'y 0.00 'y [

ocTaHoBa (cnyck)

KomneHcupyeT  HETOYHOCTb OCTaHoBa MpU  Chycke B pexvme
anekTpoaBuraTens. YBenMYeHUe 3HaYeHWst MoMoraeT, ecnu kabuHa npu
CrycKe C HelOrpy3Koi He [0e3XaeT A0 YPOBHS, a NpW MOSIOBUHHOWM Harpyske



OCTaHaBJIMBaETCA TO4YHO.

QyHKu}do- HasBaHue cyHkummn [inana3oH HacTporkun 3ason. U3m.
HanbHbIN Kof, 3Hau.
B5-19 Bpewms akTvBauuu 0.0 ¢~ 3600.0 ¢ 0.0c ]
aBapuHOro curHana
B5-20 Bpewms geaktvBauum 0.0c¢c~3600.0c 0.0c [
aBapwiiHOro curHana
B5-21 ~ B5-29 Peseps - - #

3ajaloT BpeMEHHble WHTepBanbl Ans yNpaBneHUs BbIXOAHbIM pene rno
curHany «AnutenbHOCTb aBapumy».

B5-19: Bpemsi, MO WCTEYEHUM KOTOPOro MOCre akTuBauuu aBapuiHOro
pexuma BbIxogHoe pere (C dyHKumen «46») cpaboTaerT.

B5-20: BpeMsi, HA KOTOpOE 3TO pene OCTaHeTCs aKTUBMPOBaHHbLIM Nepesn
cbpocom.

Fpynna B6: MapameTpbi cnsiliero pexuma

MapameTpbl AaHHOW rpynnbl NpeAHasHayeHbl ANs peanu3auny yHKUMN
3Heprocoepexenns («Cnawmi pexvm» n «Bbixog U3 ChsiLero pexuma) B
cucTeMax MOCTOSIHHOTO MOAAEpPXaHWs AaBeHus, Hanpumep, B HaCOCHbIX
CTaHuusX BoAoCHabxeHns. PyHKUMA MO3BOMSET OCTaHaBNMBaTb Hacoc npu
HM3KOM BOoAOpa3bope 1 aBToMaTUyYeCcKky BKIMHOYATh €ro Npu nageHun AaBneHus.

DyHKLMO- 3aBoga.

HanbHLIA KOg HasBaHnue cyHkuumn [unana3oH HacTpoukun aHau. WUzm.
B6-00 Bei6op cnsiero 0: OTkntoyeH 0 o
pexvma 1: YnpaBneHue yepe3

uucppoBoii BXoA

2: Mo NA-ycTaBke 1
obpaTHo CBSI3n

3: Mo paboyer yactote

0: OTkntoueH

Cnsawmn pexxum HeakTUBEH.

1: YnpaBneHue 4yepe3 uucpoBoi Bxoa

AkTuBauus/neaktMBaums uyepe3 UMPoOBON TepmuHan (dyHkums 53
HasHa4aeTcs OTAENbHO).

2: Mo NUO-ycTaBke n o6paTHOM CBA3MU

Cnsawmn pexvm npu manom oTkrnoHeHun MU (Hanpumep, Ans cuctem
noaaepXaHus AaBneHus).

3: Mo pabouent yacToTe

[Mepexoa B pexuM Npu CHUXEHUM YacToTbl HUxe B6-01.

myHKu.Mo_ HasBaHue cyHkummn [inana3oH HacTporkn 3asop. U3m.
HarnbHbIV Kof, 3Hau.
B6-01 YactoTa nepexona B 0.00 'y ~ PO-14 0.00 Ny o

CRALMIA PeXUM



Mpu B6-00 = 3: npeobpasoBaTenb NepexoauT B CRALMA PexXum, ecriu
BbIXOAHas YacTtoTa < B6-01.

DyHKLMO- . 3aBog.
HANLHB I KOR, HasBaHue cyHkummn [inana3oH HacTpoWku aHau, U3m.
B6-02 Bpems 3agepxkn 0.0 ¢~ 3600.0 ¢ 20.0c o
nepexopa B CnAWNA
pexum

Bpemsi oxnaaHusa nepen nepexofom B PEXMM Nocne BbINOMHEHNS YCNoBUi
(MckntovaeT noxHble cpabaTbiBaHWS).

3aBog.
3Hau.

DyYHKLMO-

o WUzm.
HarnbHbIV Kof,

HasBaHue cyHkummn [inana3oH HacTpoWku

B6-03 ucTepesunc Bbixoga 0.0 % ~ 100.0 % 10.0% o
13 CMSALLEro pexvimMa

Mpun B6-00 = 2 (MWA):

Bbixog 13 cnswero pexuma npu OoTKIOHEHWW ycTaBku/obpaTHOW CBSi3n >
B6-03.

Mpn B6-00 = 3 (yacToTa):

BbIxog 13 cnsiero pexxviMa npu NpeBbILLEeHNN YacTOTON 3HaYeHUS:

YacroTa Bbixoga u3 cnswero pexuma = B6-01 + B6-03 (B I'y).

DyHKLMO- 3aBop.

HANbHBIA KOZ HasBaHnue cyHkummn [nana3oH HacTPoWkn aHay. Usm.
B6-04 Bpewms 3agepxkun 0.0 ¢ ~3600.0 ¢ 05¢c o
BbIXOZa U3

cnswero pexuma

3alymTa oT YacTbIx nepeKmoquMM PEeXnmMoB npu konebaHusix Harpysku.

tDyHKuvuo- HasBaHnue cyHkuumn [unana3oH HacTpoukun 3ason. WUzm.
HanbHbIN KoA, 3Hau.
B6-05 MpononxeHue 0: MNA-perynsitop npogonxaetr | 0 o
paboTbl B cnsem paboty (nopaepxvisaeTt
pexvive MWHMMAarbHOE yrpaBrieHue)
1: dukcupoBaHHas YactoTa
(B6-01)
B6-07 YacroTa BbIXOAa U3 0.00 'y ~ PO-14 0.00 'y u]
CrisiLLero pexuma
B6-08, B6-09 Peseps - - #

pynna C1: MNapameTpbl ynpaBrneHUA HaTsHKeHUeM

MapameTpbl JaHHOM rpynnbl NpefdHa3HayeHbl Ans peanuaauunm TOYHOro
KOHTPOSA HaTSKEHUA maTepuana B TakuX MPUMEHEHMsX, Kak MpoKaTHble
CTaHbl, HAMOTOYHbIE U Pa3MOTOYHbIE CTAHLWW, TEKCTUMbHOE M GymaxHoe
MPOM3BOACTEO.



myHKu.Mo_ HasBaHue cyHkummn [inana3oH HacTporkn 3asop. WUzm.
HarnbHbIV Kof, 3Hau.
C1-00 Pexuvm ynpaenenus 0: HeaktBHO 0 ]
HaTshKeHnemM 1: Pexum ynpasnenusi
MOMEHTOM (Pa30MKHYTbIV
KOHTYP)

2: Pexum ynpaBnexus
CKOPOCTbO (3aMKHYTbI KOHTYP)

MapameTp BblGMpaeT cnocob6 u anropuTM yNpaBneHUsi HaTSXKEHUeM
maTepwuana.

0: HeaktuBHO.

PyHKUMA KOHTPONS HaTsHKeHWs1 oTkntodeHa. MNpeobpa3oBaTtens paboTaeT B
CTaHAapTHOM pexume.

1: Pexvum ynpaBrneHUss MOMEHTOM (Pa3OMKHYTbIW KOHTYP).

MpeobpasoBaTent Hanpsmylo ynpasnsieT BbIXOAHbIM MOMEHTOM (TOKOM)
asuratens And nopaepXaHns 3agaHHoro HaTskeHus. He TpebyeT gartumka
obpaTHOM CBA3M NO HaTsHXKeHWo. [Ansg Hawmyywmx pesynbTatoB Tpebyetcd
paboTa B BEKTOPHOM peXuMme C AaT4NKOM CKOPOCTU.

2: Pexum ynpaBrieHUs CKOPOCTbIO (3aMKHYTbIA KOHTYP).

[MpeobpasosaTent perynupyeT BbIXOAHYO YacToTy yepes PID-perynsTop,
nonyyas curHan obpaTHOM CBA3WM OT JaTyuka HaTsKeHWs (TeHsopaTyumka).
Mo3sonsieT ucnonb3oBaTe SVC ynpaenewue, U/f ynpaenenHne wnu VC-
ynpaBneHnsi C 3aMKHYTbIM KOHTYPOM.

DyHKUMO- o 3aBoga.
HanbHbIA KOG HasBaHnue dyHkummn [nana3oH HacTPonkn aHau. U3m.
C1-01 HanpasneHnve 0: Hamotka 0 o

HaMOTKn 1: Pasmotka
0: HamoTka.
|_|p606pa3OBaTeJ'lb pa60TaeT B peXXnme HaMOoTKU MaTtepuana.
1: Paamorka.
|_|p606pa3OBaTeJ'lb pa60TaeT B pexunme pasmMoTkm matepuana.
tDyHKuvuo- HassaHue cyHkuumn [unana3oH HacTpoukun 3asop. WUzm.
HanbHbIN KoA, 3Hau.
C1-02 MakcumansHas 0.00 'y ~ PO-14 30.00 'y o

4YacToTa HaMOTKK

I'IapameTp orpaHunymeaeT MakCumMarbHyr BbIXOAHYIO YacTtoTy
npeo6pasoBaTenﬂ B peXxunme HaMOTKN.

QyHKleMO- HasaHnune cyHkummn [inana3oH HacTpomkun 3asop. Usm.
HanbHbIV Kof, 3Hau.
C1-03 MakcumanbHas 0.00 'y ~ PO-14 10.00 Ny u]

4YacToTa pa3MOTKM



MapavmeTp  orpaHM4MBaeT  MaKCUMarbHYld  BbIXOOHYW  4acToTy
npeoGpa3oBaTens B pexvmMe pa3moTku. BmecTe ¢ C1-02 onpefensieT BepxHue
npegenbl MO CKOPOCTU AN PEXMMOB HAaMOTKM M pa3MoTku, obecneyvBas
GesonacHoCTb npoLecca.

OVHKL'J" o HasBaHune cyHkummn [unana3oH HacTPounkun 3asop. U3m.
HanbHbLIN KOA4 3Hau.
C1-04 MepenartouHoe 0.01 ~ 600.00 1.85 o

OTHOLUEeHne

MapameTp onpefensieT COOTHOLUEHWE CKOPOCTEN Mexay ABuraTesniem u
6apabaHoM. Kputuuyecku BaxHbI _napameTp. [lepegatoyHoe OTHOLLEHME
paccunTbIBAETCH Kak CKOPOCTb ABuraTens / ckopocTb 6apabaHa. [omkeH ObiTb
YCTaHOBIIEH KOPPEKTHO A1 TOYHOIO pacyeTa AuameTpa U HaTsKeHMS.

3aBop,.
3Hau.

DyHKLMO-

. WUam.
HanbHbIN KOA4

HasBaHue cyHkummn [unana3oH HacTPoOMnkn

C1-05 WcTouHnk 3aganuns 0: PuKcMpoBaHHOE 3HaYeHne 0 ]
HaTsHKEeHNS (C1-06)
1: Asanorosbin Bxog All
2: AHanoroBebli Bxog Al2
3: AHanoroselii Bxog Al3
4: BbICOKOYaCTOTHbIN
“MNynbCHbIN BXOA (HDI)
5: MpoTokon cea3u Modbus
RTU

C1-06 YcTaBka HaTskeHus 0 H ~30000H 1200 H o

B C1-06 yctaHaBnmBaeTCcs (PUKCUMPOBAHHOE 3HAYEHWE HaTsKEeHWsl, Korga
C1-05=0.

myHKu.Mo_ HasBaHnue cyHkummn [nana3oH HacTPoWkn 3asop. U3m.
HarnbHbIV Kof, 3Hau.
C1-07 MakcumansHoe 0 H ~30000H 2100 H [}

HaTsXeHue

OnpepensieT 3HayeHWe HaTsSHKEHWsl, COOTBETCTBYIOLLEE MakC. CurHamy
aHarnoroBoro/umnynbcHoro Bxoga (npu C1-05 = 1,2,3,4). Hanpumep, npu 10 B
Ha Al1 n C1-07 = 2000 H — 10B=2000 H, 5 B = 1000H.

tDyHKu'uo- HasBaHue cyHkummn [inana3oH HacTporkun 3ason. Usm.
HarnbHbIV Kof, 3Hau.
C1-08 MeTop pacueta 0: ®ukcuposaHHbIn (C1-10) 1 u
AvameTpa 1: Mo n1HenHon ckopocTn
2: MeTopa Hakonnexus
TONLLMHBI

3: Mo aHanorosomy Bxoay All
4: Mo aHanorosomy Bxogy Al2
5: Mo aHanorosomy Bxoay Al3
6: INo BLICOKOYACTOTHOMY
vmnynbcHomy Bxoay HDI



0: ®ukcupoBaHHbIn (C1-10).

[ins pynoHoB NOCTOSIHHOIO AnameTpa

1: Mo NUHeHOWN CKOPOCTH.

D = (v/1tn) * i, rae v - NHeHas ckopocTb, N - 060poThI ABUraTens
2: MeToa HakoMNsieHUs! TONLWMHbI.

Hakonnenue tonwwuHbl: D = DHay + 2*X (TonwwmHa cros * BUTKK)
3-6: AHanoroBbIN/MMNYMNbCHbIN.

OT BHeLUHero AaTyvka anameTpa

OVHKL‘J" o HasBaHue cyHkummn [unana3oH HacTPounkun 3asop. U3m.
HanbHbIN Kof, 3Hau.
C1-09 MakcumansHbIn 1 mm ~ 10000 mm 1100 mm u
[nameTp pyrnoHa
C1-10 [nameTp pynoHa 1 mm ~ 10000 mm 320 mm o

Mpn wuncnonb3oBaHWM aBTOMAaTMYECKMX METOAOB pacyeTa AuameTpa
(C1-08 = 1,2) cucTema HenpepbiBHO BbIYWCISET TEKyLUMn AuameTp, HO
orpaHvM4MBaeT ero ceepxy 3HadeHmem C1-09. 3to npepoTspallaeTt uranyecku
HEBO3MOXHbIE 3HaYEHVS 1 3aLmLLaeT OT OLMOOK BbIYUCIIEHNS.

Mpn ncnonb3oBaHWM BHELWHWMX gatunkoB avametpa (C1-08 = 3,4,5,6)
napamvetp C1-09 BbInonHseT dyHKUMIO MacwTabupoBaHus - onpegenser,
KakoMy BXO[HOMY CUrHarny COOTBETCTBYET MakCUMarbHbIVi AuameTp pyrioHa.

°y"“”l‘°' HasBaHnue cyHkuumn [unana3oH HacTpoukun 3asop, WUzm.
HanbHbIV koA 3Hau.
C1-11 WcTouHnk HavaneHoro | 0: LindpoBble BxoAp! (roruka) 0 o
AvameTpa 1: AHanorosblIli Bxog Al1

2: AHanoroBebli Bxog Al2
3: AHanorosbii Bxoa Al3

0: LindbpoBble BxoabI (noruka).

HavanbHbln gnameTp BbIOUpaeTcs W3 4eTblpex MNpeaycTaHOBMEHHbIX
3HaueHun (C1-12 - C1-15) ¢ NOMOLLbIO KOMBMHALMM COCTOSIHUIA OBYX LMAPOBbLIX
BXO/I0B, Ha3Ha4YeHHbIX COOTBETCTBYIOLLEN DYHKLMEN.

MpvHumn BbIGopa: Bxoakbl paboTaoT B ABOMYHON Nnorvke. Hanpumep, ecnn
Ha3Ha4eHbl DI1 n DI2:

DI1 =0, DI2 = 0 — BblbupaeTcs C1-12

DI1 =1, DI2 = 0 — BblbupaeTcs C1-13

DI1 =0, DI2 =1 — BblbupaeTtcs C1-14

DI1 =1, DI2 =1 — Bblbupaetca C1-15

1: AHanoroBbI Bxopg Al1.

2: AHanorosbIiv Bxop Al2.

3: AHanoroBbI Bxoa Al3.

HavanbHbIi gnameTp 3agaeTcs nnaBHO Yepe3 aHanorosbiv curHan (0-10 B,
0-20 MA 1 T.4.). 3HayeHNe HanpsPKeHWs/Toka Ha BbIGPAHHOM BXOAe NMUHENHO
MacwTabvpyetca B guana3oH oT 0 go C1-09 (makcumanbHbIi AvameTp
pynoHa).



DyHKLMO- 3aBog.

HaNbHLIA KOg, HasBaHue cyHkummn [inana3oH HacTporkn aHau, U3m.

C1-12 HavanbHblin fnameTp 1 mm ~ 10000 mm 600 Mm o
pynoHa 1

C1-13 HavanbHbln gnameTp 1 Mmm ~ 10000 mm 50 mm o
pynoHa 2

Cl-14 HavanbHbln gnameTp 1 Mmm ~ 10000 mm 50 mm o
pynona 3

C1-15 HavanbHblil AnameTp 1 mm ~ 10000 mm 50 mm o
pynoHa 4

OTn napameTpbl 00pasyloT 6uBnMOTEKY CTaHOAPTHbIX HayarbHbIX
AnamMeTpoB, KOTOpble MOryT ObITb ObICTPO BbIGpaHbl Npu HacTpolike C1-11 = 0.
3710 yaobHo B Npon3BOACTBE, rAe NCMOMb3YIOTCSA PYIIOHbI HECKOMBKUX TUMOBBIX
pa3mepos.

C1-12 (600 Mm): TUNUYHBIA pa3mep Ans OOMbLIOro UMK NOMTHOTO PYrioHa.

C1-13 - C1-15 (50 MM): Tvnu4yHbIN pa3mep Anst NyCToW rmnb3bl. 3Ha4yeHue
50 MM ABNSETCS MPMMEPOM U OOMKHO ObiTb YCTAHOBNEHO B COOTBETCTBUM C
peanbHbIM AnameTpom nyctoit 606uHbI Ha 06opyAoBaHUN.

myHK"[" o HassaHnue cyHkummn [lMana3oH HacTPOMKM 3asop. U3m.
HarnbHbIN Kof, 3Hau.
C1-16 MocrosiHHasi Bpemenn | 0.1 ¢ ~60.0 ¢ 10c o
dunbTpa grameTpa
pyroHa

Bpemsi crnaxwuBaHua ansa unbTpauuuM pacyeTHOro Wnn W3MepeHHOro
OnameTpa pyrnoHa. PunbTp nogaBnseT pes3kMe CKaykm U BbICOKOYACTOTHbIE
KonebaHus B curHane avameTpa pyrioHa, KOTopble MOryT ObiTb BbI3BaHbI
nynbcauusiMm CKOpocTVM Asuratensi, [Apebe3rom KOHTaKTOB [AaTuMKOB,
KPaTKOBPEMEHHBLIMU U3MEHEHUAMWN HaTSXXEHUs MaTepuana, NnorpelHoCTAMU
N3MEPEHUN.

DyHKLMO- 3aBop.

HaNbHLIA KogL HasBaHue cyHkuumn [unana3oH HacTpoukun 3Hau, WUzm.
C1-17 Mpepen navexHenns 0 Mm ~ 10000 MM 0 Mm o
Anametpa 1
C1-18 Mpepen nameHeHus 0 mm ~ 10000 mm 0 Mm o
Avametpa 2

On napamMeTpbl yCTaHaBIMBaKT d)l/l3MHeCKVI BO3MOXHbI€ TrpaHuUbl
CKOPOCTU U3MEHeHUA aOunameTpa pPYJioHa, obecneymBas AONOJTHUTENbHYIO
3almnTy oT oLmnbok pacyeTta.

tDyHKuvu o HasaHnune cyHkummn [inana3oH HacTpomkun 3asop. Usm.
HanbHbIN koA 3Hau.
C1-19 Ycnosue c6poca 0: C6poc npu ocTaHoBE 0 o

3HaueHus aivameTpa 1: C6poc no umposoMy BXoay



0: C6poc npu ocTaHOBe.

Mpwn ocTaHoBKe NpeobpasoBaTens (OTCYTCTBUMMN KOMaHAbl «[1ycK») TekyLwmin
pacyeTHbIV AuameTp aBToMaTU4eckn cobpacbiBaeTCa Ha HayanbHOe 3HaYeHwue,
3apgaHHoe Yepes napameTp C1-11 u cBA3aHHblE C HAM HacTPOWKK. TO yAobHO
npu aBTOMaTU4YECKON CMEHE PYITOHOB.

1: C6poc no undposomy Bxoay.

C6poc guameTpa BbINOMHAETCS TOMbKO NPW akTUMBauuu creumanbHOro
OUCKPETHOro BXxoAda, KOTOpPOMY HasHadeHa yHkuus «C6poc avameTtpa
pynoHay». OTo No3BoNseT onepaTopy BPy4HY MHULMMPOBAThL cOpoc B niobow
MOMEHT, HanpumMep, nocre uan4eckon 3aMeHbl pyrioHa.

®DyHKLMO- 3aBog.

HambHLI KogL HasBaHune cyHkummn [Anana3oH HacTponkun 2Hau. WUam.
C1-20 YcTaBka JOCTUXKEHUS 0 mm ~ 10000 mm 0 Mm o
anametpa

Korga Tekylwumin pacyeTHbI AMaMeTp pyrioHa AOCTWUraeT Wiu npeBbiliaeT
3HayeHne C1-20, umdcpoBoi BbIXoA (MNU penenHbli), KOTOPOMY Ha3HayeHa
dyHKUmns 20, nepexoauT B aKTUBHOE COCTOSIHUE.

myHK"[" o HasBaHue cyHkummn [unana3oH HacTPoOnkn 3asop. U3m.
HanbHbIN Kof, 3Hau.
C1-21 VCTOYHMK TONLWMHBI 0: Lindpposbie Bxoabl (noruka) 0 o
mMaTepuana 1: AHanorosbin Bxog Al1

2: AHanoroBeii Bxog Al2
3: AHanoroBeliii Bxog Al3
4: duKCpoBaHHOE 3Ha4eHne
(C1-22)

C1-22 MakcumanbHas 0.00 mm ~ 100.00 mMm 0.00 mm o

TonlmHa MaTepuana

KoppekTHasi ycTaHOBKa TOMWMHBLI MaTepuana HanpsMylo BrUSIET Ha
TOYHOCTb pacyeTa Tekyllero avameTpa pyrnoHa. Owmbka B TONWUHE NPUBOAUT
K HaKOMMEeHHON olwmnbke B pacyeTe AMaMeTpa W, Kak CnecTBue, K HapyLUEHWo
HaTsHKEHMS.

0: Undposbie Bxoab! (noruka).

TonwmHa MaTepuana BbIOMpaeTCs U3 YeTbipex MpeayCTaHOBIEHHbLIX
3HayeHnn (C1-22 - C1-26) c MOMOLLb KOMOWMHALUMM COCTOSHUWA [BYX
OVCKPETHBIX BXOAOB (aHamnornyHo Bbibopy anametpa B C1-11). YoobHo ans
paboTbl C MaTepuanom CTaHAaPTHLIX TOSLLUMH.

1: AHanoroBbIl Bxog All.

2: AHanoroBbIn Bxog Al2.

3: AHanoroBbIf Bxog Al3.

TonwuHa maTtepvana 3ajaeTtcs MnaBHO Yepe3 aHamnoroBbI  CcUrHan.
3HayeHne HanpsxeHUsi/Toka Ha BeibpaHHOM BXxoJe NMHENHO MacluTabupyeTcs
B AnanasoH ot 0 go C1-22 (makcumanbHasa TonwmHa). cnonbayetcs, korga
TOMNLWMHA MOXET NINaBHO MEHATLCA UMW 3a4aeTcs yAaneHHo.

4: dukcupoBaHHoe 3HaveHue (C1-22).



TonwwuHa MaTepuana nmnocTosiHHa W 3aJaeTcsl HernocpefacTBEHHO B
napametpe C1-22.

®DyHKLMO- . 3aBog.
HanbHLI KogL HasBaHune cyHkummn J[nana3oH HacTPOWKKn 3Hau, U3m.
C1-30 WcTouHnk 3apanmns 0: duKcMpoBaHHOE 3HaveHne 0 o
TIMHENHOW CKOPOCTN (C1-31)
1: AHanoroBblIi Bxog All
2: AHanorosebii Bxoa Al2
3: AHanoroBeii Bxog Al3
4: BbICOKOYaCTOTHbIN
“MNynbCHbIV BXoA (HDI)
5: MpoTokon ces3n Modbus
RTU
C1-31 MakcumanbHas 0.1 m/MuH ~ 6000.0 M/MUH 1000.0 m/ o
TIMHEHas CKopoCTb MUH

MapameTpbl onpegensioT cnocob BBOAA 3HAYEHUS NIMHENHOW CKOPOCTH
mMaTtepvana ans pacyeta guamerpa.

0: dukcupoBaHHoe 3Ha4veHue (C1-31).

JInHeiHasn ckopoCTb CYMTAETCSt MOCTOSIHHOW U paBHa 3Ha4YeHWo, 3a4aHHOMY
B napameTtpe C1-31. Vcnonb3yeTcs B cuctemax, rae CKOpocTb martepuana
cTtabunbHa u n3BecTHa.

1: AHanoroBbIu Bxog All.

2: AHanoroBbIn Bxog Al2.

3: AHanoroBbIi Bxog Al3.

JIuHenHasa ckopocTb 3apjaeTcsa aHanoroBbiM curHanom (0-10 B, 0-20 mA n
T.0.). MakcumanbHOMy BXOOHOMY CUrHamy cooTBeTcTByeT 3HaudeHue C1-31.
Mo3BonseT nnaBHO perynupoBaTtb CKOPOCTb OMepaTtopoM UMM OT BHELLHEN
CUCTEMBI.

4: BbICOKOYaCTOTHbIN MMNYNbCHbIA Bxog (HDI).

JInHenHasi cKopoCTb OMpeaensieTcs 4acToTOW MMMYNbCOB OT BHELLUHENO
Aatuuka (Hanpumep, 3HKoAepa, YCTaHOBMEHHOro Ha MPWXUMHOM Bany).
TpebyeT npaBunbHOW  HacTpoWkM  koadpduLuMeHTa  MacluTabupoBaHus
MMMyNbCOB.

5: MpoTokon cBA3m Modbus RTU.

3HayeHne nVHENHOW CKOpPOCTW MepedaeTcss Ha npeobpasoBaTtenb Mo
NPOTOKONY CBSA3W.

DyHKLMO- 3aBoga.

o HasBaHnue HKLMN M“anasoH HaCTPOWMKKN WUzm.
HanbHbLIV koA by A P 3Hau.
C1-32 dakTnyeckoe Tonbko YTeHne - .
3HAYeHMe NIMHEeNHON
cKkopocTu

MapameTp MCMOMb3yeTCs  UCKIOUUTENBHO ANs  MOHWTOpuHra. OH
oToGpaxaeT Tekyllee 3Ha4YeHme NIMHEeRHON CKOPOCTU, KOTOPOE UCMONb3YEeTCs B
anroputmax npeo6pasosarensi.



DyHKLMO- 3aBop.

HaNbHLIA KOg, HasBaHue cyHkummn [inana3oH HacTporkn aHau, U3m.
C1-33 HwxHwuii npegen 0.00 'y ~ PO-14 1.50 Ty u]
YacToThl ANs pacyeTa
nnametpa
C1-34 3apepxka pacyeTa 0.0c~100.0c 6.0c o
anameTpa

Mocne «komaHgbl «llyck» W gocTwkeHuss YacToTbl Bblwe C1-33
npeobpasoBaTtenb YacToTbl BbbkMAaeT Bpemsl, 3aaaHHoe B C1-34, n Tonbko
3aTeM HauMHaeT OOHOBNATL pacyeT AnameTpa Ha OCHOBE TEKYLUMX NoKa3aHui
CKOPOCTH.

DyHKLMO- 3aBog.

HaMbHBIV KogL HasBaHnue cyHkuumn [unana3oH HacTPoWku aHau. WUam.

C1-40 KomneHcauus 0.0 % ~50.0 % 5% o
MOMEHTa UHepLnn

C1-41 KoadbdpuumeHt 0.0 % ~ 50.0 % 0% o
CTaTN4eCKOoro TPeHns

C1-42 Koadhcoumumert 0.0 % ~ 50.0 % 0% o
[AVHaMN4ecKoro
TpeHus

lMpn pasroHe unM TOPMOXEHUWM YacTb KPYTALLEro MOMeHTa AsuraTens
TpaTUTCHA Ha pacKkpyyMBaHWe (MNM TOPMOXEHME) MACC CaMON MeXaHU4eCKOn
CUCTEMbI, @ He Ha CO3[aHue MONe3HOro HaTskeHusd. 3OTa KoMneHcauus
pobaBnsieT K 3a4aHMIo  MOMEHTa  [OMOSIHUTENbHYI0  COCTaBISAIOLLYIO,
NPOMNOPLMOHANBHYIO YCKOPEHWIO.

Ecnu HatskeHne napaet npu pasroHe, TO 3HaveHue C1-40 Heobxoanmo
yBENUYUTB.

Ecnu HaTshxeHne Bo3pacTaeT npu pasroHe, To 3HadveHne C1-40 Heobxoaumo
YMEHBLUUT.

C1-41 KOMMeHcUpyeT MOMEHT, HEOOXOAUMBIN AN NPeofoNeHNs TPEHUsI
nokosi B MexaHusme. [lomoraeT yCTpaHWTb «3anunaHue» Wnu npocagky
HaTsXKeHUs1 B CaMblli MOMEHT Havana ABWMXeHUs (TPoraHums).

C1-42 koMneHcupyeT MOCTOSIHHblE MOTEPU Ha TpeHWe B MOALLUMMHUKAX,
penykTope v APYrvX ABWKYLLMXCS HacTsAX, KOTOPbIE HE 3aBUCAT OT YCKOPEHWS.
YcTpaHsieT cucTemaTuyeckylo OLWMOKY (CHUXEHWe HaTsKeHWs)) BO Bpems
ycTaHoBMBLLerocs ABuxeHus. Kak n ctatuyeckoe TpeHue, cunbHee BNusieT Ha
Marnblx AuameTpax.

tDyHKu'uo- HasBaHue cyHkummn [inana3oH HacTporkn 3asop. U3m.
HarnbHbIV Kof, 3Hau.
C1-44 Koadbdumument 0.0 % ~ 50.0 % 0% o
KOMMeHcaLum

MOMEHTA Ha BbICOKNX
CKOpOCTAX



C1-45 Basuc komneHcaumm 0: Mo BbIXOAHOM YacToTe 0 o

BbICOKOCKOPOCTHOIO 1: Mo nuHenHon ckopocTn
MOMeHTa

C1-46 Mpepen ckopocTn 10.0 % ~ 100.0 % 100.0 % o
KOMMeHcaLmm

BbICOKUX CKOpOCTEN

Ha BbICOKMX CKOpPOCTSIX BO3HMKalOT [OMOMHWUTEMbHbLIE MNOTEPU, HEe
YYNTbIBAEMbIE  CTaHAAPTHbIMW  KOMMEHCaUWsIMK:  a3poAauHaMuU4ecKkoe
COMPOTMBIIEHNE BPALLEHWIO PYFOHA, BEHTWUMSLUMOHHbIE MOTepu ABuraTens,
MOBbILLEHHbIE MOTEPY B MOALLUMHMKAX.

Hactpoiika C1-44 TpebyeTcs, ecnvm ecTb 3aMeTHOE NafeHUe HaTsKeHUs
mMatepuana npu BbIXOAE Ha BbICOKME CKOPOCTM BpaLLEHUs, Aaxe ecnu Ha
HU3KMX U CPeOHMX CKOPOCTSAX HaTsXKeHWe cTabunbHo.

Cnegyer HavaTb C manoro 3HadeHuss (0.5 - 1.0 %) u nocTteneHHo
yBENUUUBATb [0 YCTPaHEHWS NPOCaAKN HaTSHKEHUSI Ha BbICOKUX CKOPOCTSIX.

Mapametp C1-45 onpegenser, Mo Kakomy napameTpy oOnpeaensiercs
BbICOKasi CKOPOCTb A5 BKIoYeHusi komneHcaummn C1-44:

0: Mo BbIxogHOW YacToTe.

KomneHcauusi C1-44 aktumBupyetcsi M macwtabupyetcsi B 3aBUCUMOCTM
OT BbIXOAHOW YacToThbl npeobpasosatens. APeKT KoMneHcauum pactet no
Mepe YBENUYEHUs 4acToTbl. ATOT MeToA MNpoLle, HO MEHEe TOYEH, TakK Kak He
y4Y/UTbIBAET U3MEHEHNE ANaMeTpa pyroHa.

1: Mo NuHeHOWN CKOPOCTH.

KomneHcauusi C1-44 aktmBupyeTcs M maclitabupyetcs B 3aBUMCMMOCTM
OT NMHENHOW CKOPOCTU MaTepuana. OTo 6onee TOYHbBIN METOA, MOCKOMbKY
aspoauHamMuyeckme MoTepu 3aBUCAT OT JIMHENHOW CKOPOCTU MOBEPXHOCTU
pynoHa, a He OT 4acTOoThbl BpalleHWst ABuraTens.

MapameTtp C1-46 3agaeT OTHOCUTEMbHLIA MOPOr CKOPOCTW, MPU KOTOPOM
komneHcaumsa C1-44 pocTturaet makcumyma. OnpefensieT XapakTepuCTUKY
HapacTaHus komneHcauun C1-44.

Ecnu komneHcaumsi HauvMHaeT [OencTBoBaTb C HEKOTOPOW HavanbHOM
CKOPOCTW, €€ 3HaYyeHWe JMHENHO HapacTaeT C YyBenu4YeHWeM CKOpOCTM
(YacToTbl Mnu NUHerHoN, B 3aBucumocTmn ot C1-45). Korga ckopocTe focTturaet
3HayeHus, paBHoro C1-46 oT MakcMmarbHOM, KOMNeHcauus AocTUraeT CBOero
MOSIHOrO 3HayeHus1, 3aganHHoro B C1-44, n nanee He ysenuymsaeTcs.

Hanpumep, ecnun C1-46 = 80 %, a makcumanbHas yactoTa 50 I'u, To nonHoe
3HayeHve komneHcaummn C1-44 Bypet gocturHyTo Ha YactoTe 40 'y (80 % ot
50 Iy).

DyHKLMO- 3aBop.

o Hassanue HKUMKN ManasoH HaCTPOWMKKN WUam.
HarnbHbIN Kof, by A P 3Hau.
C1-48 Pexuvm koHycHocTh 0: KpuBonuHeiiHas 0 ]
XapaKTepucTuka

1: JInHeiiHo-cermeHTHasa
XapaKTepucTuka



C1-49 WcTouHnk 3apanuns 0: duKcMpoBaHHoe 3Ha4eHue 0 ]
KOHYCHOCTU (C1-50)
1: Ananorosbin Bxoa All
2: AHanoroBbIvi Bxog Al2
3: AHanoroBbliii Bxoa Al3

C1-50 B3apaHue KOHYCHOCTU 0.000 ~ 1.000 0.000 o

C1-51 Koppekuus 1 mm ~ 10000 mm 100 mm o
KOHYCHOCTU (npu
C1-48=0)

C1-52 [vameTp nsnoma 1 1 mm ~ 10000 mm 100 mm o
(npu C1-48=1)

C1-53 KoHycHocTb cermeHTa | 0.000 ~ 1.000 0.000 o
1 (npun C1-48=1)

C1-54 [AvameTp nsnoma 2 1 mm ~ 10000 mm 200 mm o
(npu C1-48=1)

C1-55 KoHycHocTb cermeHTa | 0.000 ~ 1.000 0.000 o
2 (npun C1-48=1)

MapameTpbl ANns pacyeTta koaddULMEHTa KOHYCHOCTM.

PacueT ans KOHYCHOCTM MpW KpUBOMMHENHOW xapaktepuctuke (C1-48 = 0):

KonycHocTb =1 -K x (1 - (Do + D4)/(D + D4)) =1 - K x (D - Do)/(D + D4), roe:

K - koadpdmumeHT koHycHocTn (C1-50);

Dy - HaYanbHbIN AamMeTp pyrioHa;

D - Tekywuii gnameTp pyrnoHa;

D, - koppekuums koHycHocTtn (C1-51).

OcobeHHocTu: Co3faeT NnaBHYO HENVHENHYIO XapaKTepucTuky. MeHbLumne
3HauyeHus D, genatoT KpuByo Gonee KpyTor B Havasne HamoTKU.

PacyeT Ans KOHYCHOCTW NPV NMMHENHO-CErMEHTHOW XapaKTepuCTUKe:

Do<D=<C1-52

KoHycHocTb = 1 - C1-52 x (D - D,)/1000, roe

D = C1-52;

KonycHocTb1 = C1-53/1000

C1-52 <D < C1-54:

KoHycHocTb = KoHycHocTb1 - C1-53 % (D - C1-52)/1000

D = C1-54;

KoHycHocTb 2 = KoHycHocTb1 - C1-53 x (C1-54 - C1-52)/1000

C1-54 < D < Dmax

KoHycHocTb = KoHycHocTb 2 - C1-55 x (D - C1-54)/1000.

HeobxoaMmo HauvMHaTb HacTpoOWKy C KPUBOMMHENHOro

= | pexwuma (0) - oH nogxoauT AN GOnbLUMHCTBA MaTepunarnos.

— JInHenHo-cermeHTHbIN pexum (1) wucnonb3yetca  Ans

crneumanbHbIX MaTepuanoB CO COXHLIMU TPeOOBaHMAMN K HAMOTKE.
CnepyeT npoBepsiTb KayeCcTBO HAMOTKM IKCNEPUMEHTanbHO

nocre HacTPOWMKN NapaMeTpoB.




myHKu.Mo_ HasBaHue cyHkummn [inana3oH HacTporkn 3asop. WUzm.
HarnbHbIV Kof, 3Hau.

C1-56 DyHKUMA 0: HeaktuBHa 0 o
cpabartbiBaHus 1: AKTnBHa
3aLMTLI NpY 06pbIBE
matepuana

C1-57 YcTaBka YacTtoTbl Ans 0.00 'y ~ PO-14 10.00 Ny u]
oBHapyxeHust obpbiBa

C1-58 YcraBka 1 mMm ~ 1000 Mm 10 mm o
oBHapyxeHus obpbiBa
no AnameTpy

C1-59 Bpewmsi cpabaTbiBanust | 0.1 ¢ ~60.0 ¢ 1.0c o

3awmnTbl OT Oﬁpbl Ba

[nsa dwukcauum obpeiBa maTepuana u reHepaumm owmnbkn Err30 gormkHbl
ObITb OAHOBPEMEHHO BbINOMHEHbI ABa YCMOBUS:

1. BebixogHas yactota > C1-57

2. WN3wmeHeHnne gnameTtpa > C1-58 B TeyeHne Bpemenn > C1-59.

0yHKL[VIO- HasBaHnue cyHkuumn [unana3oH HacTPoWku 3asoa, WUam.
HanbHbIV koA 3Hau.
C1-60 Koppekuus ckopocTu -50.0 % ~ 50.0 % 0.0% o
npeaBapuTenbHOro
npvsoaa

Mapametpbl C1-60 - C1-64 peanusyioT QYHKUMIO NpeaBapuTEnbHOTO
npueoaa, KoTopasi UICNonNb3yeTCs NPV CMEHE PYSIOHOB «Ha NeTy» Ans NnaBHoro
BBOAA HOBOTO PYroHa B npoLiecc 6e3 0CTaHOBKU OCHOBHOM MTUHUW.

C1-60 koMneHcnpyeT HebomMbLUME PacXOXAEHUS B CKOPOCTU MEXAY HOBbIM
PYSIOHOM U ABWKYLLUMMCS MaTepuanom.

MonoxuTenbHble 3HAYeHUs:: MOBEPXHOCTHAas CKOPOCTb NpeaBapuTENbHO
pa3roHsieMoro pynoHa 6yaeT Bblle NMMHENHON CKOPOCTW MaTepuana.

OTpuuaTenbHble 3Ha4YeHUs: MOBEPXHOCTHas CKOPOCTb OyaeT Huxke
NNHEeNHON CKOPOCTM MaTepuana.

DyHKLMO- 3aBog.

- HasBaHnue HKLMN M“anasoH HaCTPOWMKKN WUzm.
HanbHbLIV koA by A P 3Hau.
C1-61 Bei60p orpaHuyennst 0: dukcmpoBaHHoe 1 o
MOMeHTa orpaHuyeHne
npeaBapuTEnbHOTO (HacTtpoiika PD-02)
npusoaa 1: PacuyeTHoe orpaHuyeHne no

HaTAXEeHUo

OnpegensieT  MeTod  OrpaHWYeHVs  KPYTSLWero  MOMeHTa  npu
npeaBapuTensHOM NprBoAE.

0 (PukcupoBaHHOe): MoMeHT orpaHuyMBaeTcs  CTaHAapTHbIMU
napameTpamu npeobpasoBaTtens.

1 (PacuyeTHoe): MOMEHT paccuuTbiBaeTCs U OrpaHUYMBaEeTCs Ha OCHOBE
33aHHOr0 HaTsXKeHWs U TeKyllero AvameTpa pynoHa, yYto obecneuvBaeT



bonee 6e3onacHbIi U KOHTPONMPYEMBIN 3arycK.

3asoga.

DyHKLMO- o
HANLHB I KOR, HasBaHue cyHkummn [inana3oH HacTporkun aHau. U3m.
C1-62 Koppekumnst MomeHTa -50.0 % ~ 50.0 % 0.0 % o
npefBapuTEbHOro

npveoaa

[Mo3BonsieT onepaTMBHO CKOPPEKTMPOBATL pPacyeTHOE 3HaYeHUEe MOMEHTa
ona  nony4yeHua Tpe6yeM0ro HaTAXeHUA npu 3anycke. MnoNoXuTernbHble
3Ha4YeHUA YyBENMYMBAKOT MOMEHT, MOBbIlWAA HaTAXeHue. OTpMLI,aTeJ'IbeIe
3Ha4YeHUA yMEeHbLLUAT MOMEHT, CHUXXaaA HaTaXeHne.

3aBop,.

®DyHKLMO- o
4 "[ o HasBaHue cyHkummn [nana3oH HacTPoOMkn Usm.
HanbHbLIU KOO 3Hau4.
C1-63 Pacuet gnametpanpu | 0: PacueT npogonxaetcsa 1 o
npeasapuTenbHOM 1: PacyeT npuoctaHaBnueaetcs
npusoge

Tpebyemoe 3HayeHue 1. Mpu npegBapuTEnbHOM MPUBOAE PYIIOH elle He
coefuHeH C MaTtepuasnioM, U €ero CKOpoCTb MOXET He COOTBETCTBOBaTb
pacyeTHoii. MprocTaHoBka pacyeTa AvameTpa NpefoTepallaeT HEKOPPEKTHbIe
N3MEHEHWS 1 CKauKu.

myHKu.Mo_ HasBaHnue dyHkummn [nana3oH HacTPoWkn 3asop. Usm.
HarnbHbIV Kof, 3Hau.
C1-64 Bapepxka pacyeta 0.0c~10.0c 3.0c o
AvameTpa nocrne
npeaBapuTenbHOro
npusoaa

Bpemss  3agepxku nepel  BO30OHOBREHMEM  pacyeTa  AuameTpa
rnocrne 3aBeplleHUs npenBapuTenbHoro npusoaa. [lo3BonsieT cucteme
cTabunmsnpoBaTbCs Mocne NOAKIIYEHUS pyrioHa K Matepuany, npexae 4em
BO30OHOBWTL TOYHLIA pacyeT AvameTpa, npefoTBpallas peskue konebaHus
pacyeTHOro AuamMeTpa B MOMEHT nepexofa C npeaBapuTenbHOro npueoda Ha
pabounii pexum.

myHKL.MO_ HasBaHnue cyHkummn [inana3oH HacTporkun 3asop. Uam.
HarnbHbIV Kof, 3Hau.
C1-65 Bbi6op aganTuBHOro 0: HeaktveeH 0 [
MOMeHTa 1: AkTvBeH

ﬂpm aKTMBaummn npeo6pasoBaTen|> aBTOMAaTU4ECKM 3anoMunHaeT wu
ncnonb3yet MOMEHT, pa3BVITbIl7I npu npegbigywiem 3anycke, B Ka4yecTBe

HavanbHOro Anda cnegyrouwiero.
MonesHo ans mMaTtepuanoB C BbICOKUM CTaTUHECKUM TPEHUEM, obecneuvBaeT

NnaBHbIN U CTabWMbHBIN NyCK.



myHKu." 0- HasBaHue cyHkummn [inana3oH HacTporkn 3ason. Uzm
HarnbHbIN Kof, 3Hau.
C1-66 WcTouHuk 3apanust 0: duKcMpoBaHHOE 3HaYeHne 0 ]
HavanbHoro momeHta | (C1-67)
1: AHanoroseblvi Bxog All
2: AHanorosebii Bxoa Al2
3: AHanorosebiii Bxoa Al3
4: BbICOKOYaCTOTHbIN
MMNyNbCHbIV Bxoa, HDI
5: MpoTokon cesa3v Modbus
RTU
C1-67 YcTaBka Ha4anbHoro 0.0 % ~ 200.0 % 0.0 % u}
MOMEHTa
C1-68 O6HapyxeHve 0: HeakTuBHO 0 n
o6pbiBa MMMNYNLCOB 1: AKTMBHO
C1-69 YcraBka yacTtoTbl Ans | 0.00 'y ~ PO-14 0.00 'y o
oBHapyxeHus obpbiBa
MMMy rbCOB
C1-70 MoporoBoe 3HayeHne 0.00 'y ~ 600.00 'y 0.00 Ny o
YacTOTbl UMIMYNbCOB
C1-71 Bapepxka 0.0c~60.0c 0.0c o
oBHapyxeHus obpbiBa
MMMy rbCOB

[nsa durkcauum asapum JOMKHbI ObITb OAHOBPEMEHHO BbINOSTHEHbI YCIOBUS:
1. C1-68 =1 (pyHKUMSA aKTVBMPOBaHA);

2. BbixogHas yactota > C1-69;

3. YactoTta umnynbcoB ¢ gatyuka < C1-70;

4. Ycnosue 3 coxpaHsieTcs gonblue BpeMeHu C1-71.
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Fpynna UO: MoHuTOpUHr cobbiTui MY

tbyuxur o HassaHue cdyHkuun [Ounana3oH HaCTPOWKMK 3asog. Uam.
HanbHbIA KOA, 3Hau.
U0-00 Kop cobbitust 00 HeT ownbok - .
Ne1 (nocnepHee Err01 Meperpyska cunosoro moayns M4
3achmKcpoBaHHoe Err04 Meperpyska no Toky Npu pasroHe
cobbITHe B XypHane Err05 Meperpyska no Toky npu
HeuncnpaBHOCTEiR) 3aMeaneHun
U0-01 Kopn cobbitna Ne2 Err06 I'Iepevrpyzka M0 TOKy Ha - .
MOCTOSIHHOW CKOPOCTU
(npepnocnepHee
sacmie, coBbmhe Err08 MNepeHanpsikeHve Npu pasroHe
B KypHane Err09 MepeHanpsikeHve npu
. 3amezneHnn
HeucnpaBHOCTei) E .
rr10 MNepeHanpsikeHne Ha NOCTOSHHOM
U0-02 Kopa cobbitnsi Ne3 CKOpPOCTUN - .
(NpeaplnyLuee Err12 MoHwmxkeHHoe HanpskeHue Ha 3MT
3adnKcnpoBaHHoe Err13 Meperpyska M4
coBbIThE B ypHarne Err14 Meperpyska 3
HeucnpaBHoOCTE) Err15 MNeperpes MY
Err17 Owmbka nsmepeHus Toka
Err20 K3 Ha 3emnio
Err23 O6pbiB hasbl Ha Bxoae
Err24 O6pbiB chasbl Ha
BbIXOAE
Err25 Owmnbka EEPROM
Err27 Ownbka Modbus RTU
Err28 BHelUHsIs1 HeUCNpaBHOCTb
Err29 MNpeBblweHWe OTKNOHEHNS
CcKopoCTH
Err30 MNonb3oBaTenbckas owunbka 1
Err31 MNonb3oBaTernbckas olumbka 2
Err32 Moteps MNO-o6paTtHoi cBA3N
Err33 OrpaHuyeHve Toka
Err34 XonocTon xon
Err35 MNponagaHue nutanus
Err37 Owwbka coxpaHeHusi napameTpoB
Err39 [locTurHyTo Bpemsi HenpepbIBHOM
paboTbl
Err40 [locTUrHyTo cCymmapHoe Bpemsi
paboTbl
Err46 MNoTeps cBA3n B master-slave
pexvve
[aHHble cobbiTna Net:
QVHKH.M o Hassanue cyHkummn Ea. vam. WUzm
HarnbHbIN Kof,
U0-03 Pabouas yactota cobbitum Net 0.01 My .
U0-04 BbIxogHoit TOK npu cobbiTum Net 0.01A .
U0-05 HanpshkeHne 3BeHa MOCTOSIHHOrO Toka npu cobbiTim Net 0.1B .
U0-06 COCTOSIHWE BXOAHbIX KNEeMM npu  cobbiTum Ne1 — .
U0-07 COCTOSsIHWE BbIXOAHbIX KNEMM npu  cobbiTum Ne1 — .
U0-08 CocTosiHue MY npu cobbiTm Net — .
U0-09 Bpewms B pexume octaHoBa npu  cobbitim Net MWH .
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| Uo-10

| Bpewms B pexume paboTbl npu  cobbiTm Ne1

MUH

[aHHble cobbiTna Ne2:

DyHKUMO-

HanbHLIZ KOZL HasBaHnue cyHkummn En. nam. U3m.
U0-13 Pabouas yactota cobbitum Ne2 0.01 My .
U0-14 BbIxoHO TOK Npu cobbiTumn Ne2 0.01A .
U0-15 HanpsikeHne 3BeHa NOCTOSIHHOIO Toka npu cobbiTum Ne2 0.1B .
U0-16 CoCTOsIHME BXOAHbIX KNEMM npu  cobbiTum Ne2 — .
U0-17 CoCTOsIHME BbIXOAHbIX KIeMM npu  coBbiTum Ne2 — .
U0-18 CocTosiHue MY npu cobbiTm No2 — .
U0-19 Bpewms B pexume octaHoBa npu  cobbiTum Ne2 MUH .
U0-20 Bpewms B pexume paboTbl npu  cobbiTum Ne2 MUH .

[aHHble cobbITna Ne3:

DyHKLUMO-

HaMbHBIA KOR HasBaHue cyHKumm En. uam. U3m.
U0-23 Pabouas Yactota cobbitum Ne3 0.01 My .
U0-24 BbixoaHoi Tok npu cobbiTun Ne3 0.01A .
U0-25 HanpsixeHne 3BeHa NoCTOSAHHOrO Toka npu cobbiTun Ne3 0.1B .
U0-26 COCTOsIHME BXOAHbIX KNEMM npu  cobbiTm Ne3 — .
u0-27 CoCTOsIHUE BbIXOAHbIX KIeMM npu  cobbiTum Ne3 — .
U0-18 CocTosiHue MY npu cobbiTum Ne3 — .
U0-29 Bpewms B pexume ocTaHoBa npu  cobbiTim Ne3 MWH .
U0-30 Bpewmsi B pexxume paboTbi npu  cobbiTum Ne3 MVH .

Fpynna Ul: MapameTpbl MOHUTOPUHra

[aHHasa rpynna napameTpoB MO3BOMSAET OTCMNEXUBaTb KMoyeBble paboyve
XapakTepucTukn npeobpasoBaTensi B peanlbHOM BpeMeEHW 4epes mMaHenb
ynpaBneHus unv no npoTokony cesasun (agpec Modbus: 0x71xx).

H;{::?;:;A HasBaHnue cyHkumm EA. vam. WUzm.
U1-00 Pa6ouas vyactota 0.01 My .
U1-01 OnopHas yactoTta 0.01 Ty .
U1-02 HanpsixeHune 3BeHa NOCTOSIHHOTO Toka 0.1B .
U1-03 BbIxogHoe HanpsikeHve 1B .
U1-04 BbixoaHoM TOK 0.1A .
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U1-05 BbixoaHas MoLLHOCTb 0.1 kBT .

U1-06 CraTyc UMpoBbIX BXOAOB HEX .

u1-07 CraTyc uMpoBbIX BbIXOA0B HEX .

[ns cCOCTOSAHMI UMEPOBLIX BXOAOB:

But00 - DI1
But01 — DI2
Bbut02 — DI3
Bbut03 - DI4
But03 - DIS

[1ns cocToAHMIN LM POBbLIX BLIXOAO0B:

But00 — pene T

But01 — pene R

But02 — FM (B pexxume LmcpoBoro BbIxoaa)

DyHKLUMO-

HaMbHBIA KOR HasBaHnue cyHkumm En. uam. Usm.
U1-08 HanpsixeHue All nocne koppekuum B .
U1-09 HanpsxeHnwne Al2 nocne koppekuun B .
U1-10 OnopHbii curHan MU-ynpaBnexns (3HaveHve ycTasku % .

NWA (8 npouenTax) * PA-05)
U1-11 CurHan obpatHoii cesizu MNO-ynpaeneHus (3Ha4eHve % .
obpatHou cesiam ML (B npouieHTax) * PA-05)
U1-12 3HaueHue cyeTumnka - .
U1-13 3HayeHune anvHbl - .
U1-14 PacueTHoe 3HayeHne ckopocTu ABuraTens 06/MUH .
U1-15 Crynetb MINK - .
U1-16 YacToTa BbICOKOHACTOTHOTO UMMNYnbCHOro Bxoaa HDI Ky .
uU1-17 daKTnyeckasi CKopocTb 06paTHON CBA3U y )
U1-18 OcraBlueecsi Bpems paboTbl MuH .
U1-19 Hanpsixenne All go koppekuumn B )
U1-20 HanpsixeHue Al2 [o koppeKuum B .
u1-21 CkopocCTb nuHUKM (3amep no umnynecam HDI), M/MUH )
cMm. cTp. P7-71
U1-22 OTo6paxkeHne CKOPOCTH HArpy3ku (YCTaHOBMeHHast - )
CKOPOCTb Mpwu ocTaHoBe), cM. P7-31
uU1-23 Bpewmsi BkntoyeHus nutaHus MuH )
uU1-24 Bpems paGoTbl MuH .
U1-25 YacTtoTa BbICOKOYACTOTHOIO MMNynbcHoro Bxogda HDI My .

(otnnuaetcs ot U1-16 Tonbko pasmMepHOCTbIO)
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U1-26 YacroTa, 3agaHHas ¢ npoTokona cesian Modbus RTU %
u1-27 OcHOBHas 4acToTa oTobpaxeHus My
uU1-28 BcnomoraTtenbHas YactoTa oTobpaxeHus y
U1-29 Lleneso KpyTALWMIA MOMEHT, NpuHUMaeTcs 3a 100 % %
HOMWHarnbHOro MomeHTa 3[]
U1-30 BbIxo4HO KpyTALLMIA MOMEHT, MpuHUMaeTcs 3a 100 % %
HOMWHasbHOro MomeHTa O[]
U1-31 BbIxoAHO KpYTALLMIA MOMEHT NPU HOMUHanNbHOM Toke MY | %
U1-32 BepxHuit npeaen KpyTALLEro MOMEHTa, PaBHbIN %
HOMWHanbHoMy Toky M4
U1-33 LleneBoe HanpsikeHue pexuma U/f pasgenenus B
U1-34 BbixogHoe HanpsixeHue pexuma U/f paspenenus B
U1-35, U1-36 Peseps -
U1-37 Lienesoe HanpsikeHne AO1 B
U1-38 Llenesoe HanpsikeHne AO2 B
U1-39 Cratyc pabotbl M4: -
0: OcraHoB
1: Bnepen
2: Hasap
3: Owmbka
U1-40 Owmbka no Toky M4 -
U1-41 OcrTaBlueecs Bpemsi npouecca Y
u1-42 Tok BxoAsALEen MMHUN NEPEMEHHOTO ToKa A
U1-43 Bpems Tekyuien ctynenmn MIK -
U1-46 O6paTHas cBsi3b 3HKOAEpa -
U1-47 CymmapHas HapaboTka B Yacax (CyMMapHoe Bpemsi Y
paboTbl =
U1-47 + U1-48)
U1-48 CymmapHasi HapaboTka B MUHYTax (CyMMapHoe Bpemst MuH
paboTbl =
U1-47 + U1-48)
U1-50 TemnepaTypa anekTpoasuratens °C
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maBa 7. YnpaBneHue no KOMMyHUKauMoHHOMY npoTtokony Modbus RTU

MpeobpasoBatenn uyactotel cepun INPRIME MX nopaepxwusaioT
CTaHAAPTHbLIM  KOMMYHUKaUMOHHBIM npoTokon Modbus RTU. C nomoubio
koHTponnepa unu MK MoXHO ynpasnsTe YCTPOWCTBOM, @ TaKKe W BbINOMHATH
MOHUTOPUHI napameTpoB. [lpexge, 4eM WCMonb3oBaTb COEAVHEHWEe Mo
npotokony Modbus RTU, o3HakombTecb coO cneagywoulen uHdopmauuen o
6e3onacHocTy.

Koraa ynpaBneHve YCTPOWCTBOM MNaBHOrO Mycka MpOU3BOAUTCS
AMCTaHUMOHHO, ybeawTechb, 4TOo Bbl cobniopaete TexHuky 6Ge3onacHOCTU.
ObsszaTenbHO coobLuMTe nepcoHany, nMetoLwemMy 4ocTyn k npeobpasoBaTernto
4acTOTbl, YTO OHO MOXET ObITb 3arnyLLeHO B 060N MOMEHT.

B paHHOM rnaeBe BCe 3HAYeHMs1 C MHOEKCOM «h» MokasbiBaioT,
=) YTO [aHHOE 3HAYEHWE YKa3aHO B LUECTHaALaTepU4HON cucteme
= | cuucnenus (hex). Ecnu nHgekca HeT, 3HauuUT, 3Ha4YeHNe ykasaHo B
=== | [EecATNYHOW cucteme cymcneHus (dec).

Cepusa INPRIME MX nmeeT aBa ceTeBbIx pexuma: pexum Master/Slave n
pexum Master/Slaves.

NK NNK
RS232
A Reass
RS485

™

Puc. 7.1 CeTeBoli pexum Master/Slave



e T b el fon)

PucyHok 7.2 — CeTeBol pexum Master/Slaves

HacTtpoiikn napameTpoB CBSI3M BbLINONHSETCA B GhYHKUUOHa/IbHOU
2pynne P8.

7.1 CTtpykTypa coobLieHus

MpoTtokon Modbus BkntovaeT ABa Buga pexuma nepegaum (pexumm RTU n
ASCII), INPRIME MX nopaepxuvsaeT Tonbko pexum RTU, cooTBeTcTBytOLWME
AaHHble crneayoLye:

6anTbl: 1 cTapTOBLIA OUT, 8 BUTOB AAHHbBIX, KOHTPOSbHBIN BUT N KOHEYHbIV
6uT. MNpn Hannym NpoBepoyHoro 6uta 1 GUT NPOBEPKN YETHOCTU/HEYETHOCTU U
1 KOHe4HbIN 6UT. Korga 6uT 4eTHOCTM OTCYTCTBYET, UMEETCS 2 KOHEYHbIX GuTa.

CTAPTOBbIN BUT NPOBEPOYHbIV KOHEYHbIN
BUT BUT BUT

B pexvme RTU coobLueHne Bcerga uMeeT UHTepBan BpeMeHu nepefaym He
MeHee 3,5 6aiToB B Havane. CTpykTypa coobLLEeHWI (3anpoc/oTBET) nepegaeTcs
B crefyloLlem rnopsiike: afpec MalluHbl, Ko KOMaHAbl KOMOUHALMK, AaHHble
n koHTponeHoe cnoeo CRC. lNepepava kaxporo 6anta ocyllecTBrsieTcs B
LecTHaauaTepuyHoM cpopmate. PopmaT AaHHbIX CreayLLNiA:

®dopmart nepenaym gaHHbix Modbus RTU

MpoBepka

CRC Cron-6ut

Crapt-6ut Anpec Pervctp [aHHble

1. [Ona onpegeneHusi Havana coobLlieHus ucrnonb3yeTcs naysa
NPOAOIKUTENBHOCTLIO HE MeHee 3,5 cumBornos (14 6uT).

2. Ecnu naysa npu nepepave coobueHust 6onee yem 1,5 cumona (6
6uT), TO AaHHOEe coobLLEHNE CUNTAETCS OLLMBOYHBIM.



Tabnuua 7.1 — CTaHgapTHas CTPyKTypa coobLleHns RTU:

START T1-T2-T3-T4 (Bpems nepefaum 3,5 bavita)
SLAVE ADDR Appec cBasu: 1 ~ 247
CMD 03H: yTeHne napameTpoB NOAYMHEHHOTO YCTPONCTBA;
06H: 3anncb napameTpoB NOAYMHEHHOTO YCTPONCTBA
DATA(N-1) [aHHble: rpynna napameTpa, HoMep napameTpa, 3HayeHve
napameTpa
DATA(N-2)
DATAO

CRC CHK cTapuwero paspsiga | lMposepka 3HaueHusi: CRC
CRC CHK mnagLuero paspsiga

END T1-T2-T3-T4 (Bpems nepegaun 3,5 6aiT)

MpoBepka gaHHbIX CRC ncnonb3yeTcs Ans npoBepkn 6akToB COOBLLEHMS.
Mpumep uteHna napamerpa P0-03 (BekTopHOe ynpaBseHune):
3anpoc: [01][03][F0][03][00][02][07][0B]

OtgeT: [01][03][04][00][00][00][00][FA][33],

lpe:

FO 03 — agpec P0-03

00 02 — KONM4eCTBO YNTaeMbIX NapameTpos (2)

00 00 — 3HauyeHue P0-03 (BEKTOPHbLIN pexum)

7.2 OnpepgeneHne agpeca nepegayu AaHHbIX

AZlpec peructpa COCTaBIisieTcsl Ha OCHOBEe HOMepa rpynnbl M Homepa
napameTpa:

Tabnuua 7.2 — Agpeca nepefayu AaHHbIX

pynna napameTpoB Peructp 3anucbk B RAM
PO-PE 0xFO000-OxPEPF 0x0000-0x0EPF
AO-AF 0xA000-0xAPFF 0x4000-0x4PFF
BO-BF 0xB0O00-0xBPPF 0x5000-0x5PPF
CO-CF 0xC0O00-0XCPPF 0x6000-0x6PPF
uo-u1 0X70xx—0X71xx -

Hanpumep, ana P04-12 peructp 6yget OxF40C, roe F4 npencraensieT
Homep rpynnbl P04; OC npeacTaBnsieT WeCTHaaUuaTepuyHbli doopmaT yucna
HoMepa napameTpa 12 B rpynne P04.

Ona napametpa A3-22 peructpom byaet 0xA316, roe A3 npeacraensiet
coboit Homep rpynnsl A03; 16 npeacTaBnsieT LIecTHaALaTepuUyHbIi dopmat
yncna Homepa napameTpa 22 B rpynne A03.



Ons npumepa B Tabnuue 7.3 nokasaH nepeBoj BCeX NapameTpoB rpynnbl
PO B agpeca pernctpos Modbus.

Tabnuua 7.3 — Tabnuua cCoOTBETCTBUSI a4peCcoB NapameTpoB

DYHKUMOHANbHbIN Apnpec DYHKUMOHANbHbIN Appec | ®yHKUMOHaNbHbIA Apnpec

Kon Modbus Kop Modbus Kop Modbus
P0-00 FO00 P0-01 FO01 P0-02 F002
P0-03 F003 P0-04 F004 P0-05 F005
P0-06 FO06 P0-07 F007 P0-08 F008
P0-09 F009 PO-10 FOOA PO-11 FO0B
P0-13 FOOD PO-14 FOOE PO-15 FOOF
P0-16 F010 PO-17 FO11 P0-18 FO12
P0-19 F013 PO0-20 F014 PO-21 FO15
P0-22 FO16 P0O-23 FO17 P0O-24 FO18
P0-25 F019 PO0-26 FO1A P0-27 F01B
P0-28 Fo1C P0-29 FO1D

Mockoneky EEPROM 4yacTto nepesanucbiBaeTcs, 3TO COKpaliaeT CpoK
cnyx6bsl EEPROM; pgans HekoTopblX napamMeTpoB €eCTb BO3MOXHOCTb
3anucblBaTb 3HAYeHNs B onepaTuBHyto NnamATe RAM. K aTon dpyHKUMM MOXHO
nonacTtb TOMbKO MyTeM WM3MEHEHWs CTapluero paspsiga COOTBETCTBYIOLLEro
kopoBoro agpeca ¢ F Ha 0 (ansa rpynn P), c AHa 4 (ansa rpynn A),cBHa5uc
C Ha 6 (cm. Tabnuuy 7.2).

— pynna U — Tonmbko AnNs 4TeHns HekoTopble napameTpbl
= | Henb3s W3MeHATb npu pabotatowem [MY. [pu un3MeHeHun

= | napamMeTpoB Kkoda (PyHKUMM credyeT Takke yuuTblBaTb Avanas3oH
HaCTPOMKN NapamMeTpoB, eAUHULIbI U3MEPEHNS.

7.3 Tabnuubl perucTpoB CBA3MU

Tabnuua 7.4 —MNapameTpbl MOHUTOPUHIA

Anpec EavHuubl
(HEX) MNapameTp UaMepeHMA RocTyn Onucanue
0x1000 YcTraBka no cBsian 0.01 % Yrenwve/3anvcs -10000...10000
(-100.00 %...
100.00 %)
0x9000 YacroTa ycTaBku 0.01 Ty Yrenne/3anuch 0 y...P0-14 (makc.
o cBA3n YacroTa)
0x1001 3apaHHas yactota 0.01y Tonbko YTeHue Llenesas yacTtoTa
yrnpaBreHus
0x1002 Pa6ouvas yactota 0.01my Tonbko YTeHne dakTuyeckasn
BbIXOJHas YacToTa
0x1003 HanpsikeHue wuHel | 0.1 B Tonbko YTeHne HanpsikeHue Ha
DC KOHAEeHcaTopax
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0x1004 BbixogHoe 0.1B Tonbko YTeHne HanpsikeHue Ha
HanpsbxeHve knemmax UN/W
0x1005 BbixoaHoM Tok 0.1A Tonbko YTeHne Tok puratensi
0x1006 BbixopHas 0.1 kBt Tonbko YTeHne Motpebnsiemas
MOLLHOCTb MOLLIHOCTb
0x1007 CraTyc ungpoBbIX — Tonbko YTeHne BuTosas macka
BXO[0B (DI1-D14)
0x1008 Cratyc undpoBbix — Tonbko YTeHue Butoas macka
BbIXOOOB (PeneR, T, FM)
0x1009 PID ycraBka — Tonbko YTeHue 3apaHHoe 3HayeHue
PID
0x100A PID obpaTHasi — Tonbko YTeHue TekylLee 3HayeHne
CBA3b obpaTtHom cBA3N
0x100B Hanpspkenne All 0.01B Tonbko YTeHne Mocne kanubpoBku
0x100C Hanpsbkenune Al2 0.01B Tonbko YTeHne Mocne kannubpoBsku
0x100D Hanpspkenne AO1 0.01B Tonbko YTeHne TekyLiee 3HaveHne
aHaroroBoro Bbixoaa
0x100E Tekywwmit atan MK | — Tonkko YTeHne AKTUBHBIN War
MHOrOCTYMNeH4YaToro
pexnva
0x100F CkopocTb 06/MUH Tonbko YTeHnEe PacyeTHble 060poTHI
nBuratensi
0x1010 Cuetumk — Tonbko YTeHne 3HayeHue cyeTuMKa
MIMMYNbCOB
0x1012 CKOpOCTb Mo 0.1y Tonbko yTeHve dakTnyeckas
obpaTHo cBsi3n YyacToTa ¢ JaTumka
0x1013 OcrTaslueecst 0.1 MuH Tonbko YTeHne [ins TaiMepHbIX
Bpemsi paboTbl hyHKUNIA
0x1014 Hanpsienne All 0.001B Tonbko YTeHve 3HaueHue fo
(oo kanuGpoBkw) KanubpoBku
0x1015 HanpsikeHue Al2 0.001B Tonbko YTeHne 3HaueHue oo
(Ao kanubpoBkw) KanuopoBKu
0x1016 TnHeliHas 1 M/MUH Tonbko YTeHve [Ins KOHBENEPHbIX
cKopocTb cuctem
0x1017 CKOpOCTb Harpyaku Monb3oBaTenbckue Tonbko YTeHne HactpaviBaetcsa B
P7-31
0x1018 Bpems ¢ 1 MUH Tonbko YTeHnEe O6wasn HapaGoTka
BKITIOYEHUS
nuTaHus
0x1019 Bpewms TekyLuero 0.1 MuH Tonbko YTeHne C MomeHTa nycka
ceaHca paboTbl
0x101A YacToTa BXOAHbIX 1Ty Tonbko YTeHne AnbTepHaTUBHbIN

nMnynbcoB

BapuaHT U1-16
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0x101B

0x101C

0x101D

O0x101E

0x101F

0x1020

0x1021

0x1022

0x1025

0x1026

0x1027

0x1028

Mpumep 1: YteHne paboyen 4acToTbl NEPBOrO YCTPONCTBA:

OcHoBHas YacToTa
(A)

BcrnowmorarternbHas
yacTtoTa (B)

Llenesoit MOMeHT

BbIxoaHOW MOMEHT

BbIxoaHOW MOMEHT

OrpaHuyervie
MOMeHTa

LleneBoe
HanpsbxeHue U/f
pasaeneHus

BbixogHoe
HanpsbxeHue U/f
pasaeneHus

Bxoa AnuHbl
Hanpsixenne AO2
Cratyc

npeoGpa3soBaTens

TekyLiee cobbiTne

0.01Ty

0.01 Iy

0.1%

0.1%

0.1%

0.1%

1B

1B

0.01B

TonbKo YTeHne

Tonbko YTeHne

TonbKo YTeHne

Tonbko YTeHue

Tonbko YTeHue

Tonbko YTeHne

Tonbko YTeHne

Tonbko YTeHne

Tonbko YTeHne

Tonbko yTeHne

Tonbko yTeHne

Tonbko YTeHne

0x01 0x03 0x10 0x02 0x00 0x01 0x21 OxO0A,
0x10 0x02 — agpec napameTpa paboyen YacToThl,

0x00 0x01 — 3Ha4eHue aaHHbIx (0001),
0x21 OXOA — KoHTpornbHoe 3Ha4yeHne CRC.

[nsi CNoXHbIX
peX1MoB

[nsi CNoXHbIX
pexuMoB

100 % =
HOMMWHanbHbIN
MOMEHT [BUraTens
100% =
HOMMWHanbHbIN
MOMEHT [BUraTens
100% =
HOMMWHanNbHbIN TOK
npeobpasoBarternsi
100% =
HOMMWHanbHbIN TOK
npeobpasosartens
[ins cneumnanbHbIX
pexumoB

[ins cneunanbHbIX
pexuMoB

Ona
No31UMOHMPOBaHUA

TekyLiee 3HaveHne
aHanoroBoro Bbixoaa

CocrosHve MY

Koa nocneagHero
cobbITUsA

Mpumep 2: OQHOBPEMEHHOE YTEHUE HAMPSDKEHUSI LUMHBI, BbIXOOHOMO
HaMpPsHKeHNs 1 BbIXOQHOIO TOKa NepBOro yCTPoMCTBa:
0x01 0x03 0x10 0x03 0x00 0x03 — CRC KOHTPOSbHOE 3HaYeHne, 3Ha4YeHne
[AaHHbIX aHanornyHo npumepy 1.
dopmaT gaHHbIX:
MpoueHTHbIe 3HayveHns (0x1000): 10000 = 100.00 %,

YacToTHblE AaHHbIE: OTHOCUTENBHO PO-14 (Makc. YacToTa),

MomeHTHbIe AaHHble: oTHocUTeNbHO P3-21/P3-23 (HOMUHarbHbIE 3HaYeHNs).

HacTpoiika BbIxoaoB:

Ons ynpaBneHuss uMdpoBbiMK Bbixogamu yepe3d Modbus — HasHauuTb
dyHKUMio 16.
[na ynpaBneHns aHanorosbiMy Bbixogamu yepes Modbus — HasHaunTb
dyHKUMIO 7.



Tabnuua 7.5 — YnpaeneHue nyckom v octaHoBoM MY (3anumce)

Anpec (HEX) Komanpa (HEX) OnucaHue
0x2000 0001 Mpsimoii nyck
0002 PesepcHbIl nyck
0003 Mpsimoit TonykoBbIN pexum (Jog)
0004 PeBepCHbIii TONYKOBBIN pexum (Jog)
0005 OcTaHoB Mo MHepLWn
0006 TopmoxeHwue ¢ 3amMeaneHnem
0007 C6poc owmbku
0008 C6poc oLWNBKY (TOMBKO B pexuMe ynpasneHus no
Modbus)

Tabnuua 7.6 — CocTosiHue MY (Tonbko YTeHune)

Anpec (HEX) 3HaueHue (HEX) CocTosiHue
0x3000 0001 Mpsimoe BpalleHve
0002 PeBepc
0003 OcraHoB
Tabnuua 7.7 — YnpaBneHue UM poBbIMY BbIxogamu (TONbKO 3anm1ch)
Apnpec (HEX) Bur Bbixoa
0x2001 But0 Ynpaenexue Pene T
But1 Ynpasnexve FM
But2 Ynpaenenue Pene R
Tabnuua 7.8 — YnpaBneHue aHanorobIM1 BbLIXOAAMM (TOSbKO 3anmcb)
Anpec (HEX) Aunana3soH (HEX) CooTBeTCcTBME
0x2002 (AO1) 0x0000-0x7FFF 0-100 %
0x2003 (AO1) 0x0000-0x7FFF 0-100 %

Tabnuua 7.9 — >KypHan cobbiTuin npeobpasoBatens (YTeHue)

Anpec (HEX) Kop owm6km (HEX) Tun ownbku
0x8000 0000 HeT owwmbkn
0004 Meperpyska no Toky npv pasroHe
0005 Meperpyaka no ToKy Npu TOPMOXEHUN
0006 Meperpyska no ToKy Ha NOCTOSIHHOW CKOPOCTU
0007 Meperpyaka no TOKy Npu 0CTaHOBKe
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MepeHanpsbkeHne Npu pasroHe

0009

MepeHanpsikeHWe Npy TOPMOXKEHUN

000A

MepeHanpsikeHne Ha NOCTOSIHHON CKOPOCTU

000B

MepeHanpsikeHne Npy OCTaHOBKe

000C

Huakoe HanpsXXeHwe nNUTaHusa

000D

Meperpy3ka npeoGpasosarens

000E

Meperpyaka Asuratens

000F

Meperpes moayns

0011

Owmbka obHapyxeHus Toka

0014

K3 Ha 3emnio

0015

Owmbka noeHTUdMKaLmMM anekTpoasuraTens

0017

O6pbIB hasbl Ha Bxoze

0018

O6pbiB hasbl Ha BbIxoae

0019

Owwnbka YteHusi/3anucn EEPROM

npeBbILIJeHO KONn4eCcTBO NOnbITOK BBOAA Naposns

001B

Owwmbka ceasm

001C

BHeluHsis ombka

001D

n PeBbILLEeHO OTKIOHEeHMe CKOpOoCTH

001E

Mornb3oBaTenbckast owmbka 1

001F

Monb3oBaTenbckas owwmbka 2

0020

MoTepsi MA-06paTHoM cBSI3M Npu paboTte

0021

AI'II'IapaTHOe orpaHnyeHune Toka

0022

MoTeps Harpysku

0023

TMeperpy3aka TOPMO3HOTO peancTopa

0024

HeucnpaBHOCTb KOHTakTOpa

0025

WcTekno 3apgaHHoe Bpemsi paboTbl

0027

[oCTUTHYTO BpEMS HenpepbIBHOW paboTbl

0028

[ocTurHyTo cymmapHoe Bpemsi paboTs!

0029

WcTekno Bpems C BKIIOYEHWS NMUTaHWS

002B

MpeBbileHre cKOPOCTU ABUraTens

002 F

Owwnbka coeguHeHns master-slave

Mpu owmbkax cesa3n:

. YreHue: Bo3BpallaeT agpec 0x83XX
. 3anuck: Bo3BpalLaeT agpec 0x86XX
Mpumep komaHAbI Nycka (NpsAAMoe BpalLeHue):

INSTART®
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[01][06][20][00][00][01][CRC]
Apgpec 0x01, 3anvck 3HayeHns 0x0001 no agpecy 0x2000.

FnaBa 8. Coo6LeHnsi 0 COCTOsIHUM NpeoGpa3oBaTens YacToTbl

Mocne BO3HWKHOBEHMSI cobbiTvs MY peanu3yeT yHKUMIO 3alumThbl
oTobpaxaeT ko4 Ha Aucnnee naHenu ynpaeneHusi. [Nonb3oBaTenb MOXeT

onpenenntb  Tun cobbITHS,

npoaHanu3npoBaTb MNPUYKUHDbI

MOWCK W YCTpaHeHne B COOTBETCTBMM Tabnuuen 8.1. Ecnu HencnpaBHOCTb He
MOXeT ObITb yCTpaHeHa cwunamu nonb3oBaTens, crnegyeT obpaTutbcs B
TeXHUYecKyto noaaepxky «MHctapT».

Mpn BO3HWKHOBEHUM OLIMBOK, CBS3AHHBIX C MpPEBbILIEHUEM
Toka wunun HanpsbkeHust (Err01-Errl5, Err20, Err23, Err29, Emr33)
3anpeljaetca BO30OHOBNATL paboTy [0 YCTPaHEHWs MPUYMHBI
BO3HUKHOBEHWS HEVMCMPABHOCTM UMK He paHee, Yem Yepe3 10 MUHyT
nocse BO3HUKHOBEHWSA OLLIMOKK.

Tabnuua 8.1 — XypHan cobbituin cepum INPRIME MX

CobGbiTne

Meperpyska
CMnoBeoro moaynsa
m

Meperpyska no Toky
npu pasroHe

Kon
Err01

Err04

Bo3MoxHble NPUYUHBbI

« K3 Ha Bbixoge MY

+ Kabenb mexay M4 un
anekTpogBuratenem
CINLLIKOM ANVHHBIA

» Mogynb neperpet

+ OcnabneHbl KneMMHble
CoeanHeHust

+ Cunosasi nnata
HeucrnpasHa.

« Mnata ynpaenexus
HeucrnpasHa.

+ Cunosoii moayne
HeucrnpaseH.

* K3 Ha semnio

+ Bpems pasroHa crnvkom
maro

+ 3HayeHue py4yHoro
YBEMNUYEHUS MOMEHTA Unn
XapaKTepuCTyKa CKarnsipHOro
ynpaBneHns He NoAXOAsT
NSt JaHHbIX YCIIOBUM
paboTbl

* Huskoe BxogHoe
HanpsbkeHue.

« MonbITka 3anycka

Npu BpaLLatoLLemcst
anekTpoaBuraterne ¢
Cnuwkom 6onbluas
Harpyska Ha
anekTpoasuratens npu
paaroHe

* MowwocTb MY cnuwkom
Marna An1si JaHHOW Harpysku

Mepbl ycTpaHeHUs

* YCTpaHWUTb BHELLHIOWD
HeucnpaBHOCTb

* YCTaHOBUTb BbIXOAHOW Apoccenb
nnu puneTp

« MpoBepwuTb TEeMNepaTypy
OKpyatoLLen cpeqpl, paboTty
BEHTUNSITOPA OXIaXAEHNS 1
BbIMOTHUTL OCMOTP paauaTopa
oxrnaxaeHusi Ha npeameT
3anbINeHHOCTH.

* BbINONMHUTL NPOTSHKKY KNEMMHBIX
COEANHEHWIA.

*O6paTuTech B CEPBUCHDIN LEHTP

* YCTpaHWUTb BHELLHIOW
HeucnpaBHOCTb

* YBenuuuTbL Bpems pasroHa

* M3amMeHUTb 3HaveHve unm
XapaKTepuUCTUKY CKansipHoOro
ynpaBneHus

+ OTperynupoBaTb BXoAHOE
HanpskeHne

+ BeibpaTb pexum KOHTPOTst CKOPOCTU
unun 3anyckatb M4 Tonbko nocne
MNOHOI OCTaHOBKM 3neKTpoasuraTens
+ CHW3WUTb Harpysky.

* YctaHoBuTb MY GonbLuein MoLWHOCTM

N BbINONHUTb



Meperpy3kano Toky | Err05 | * 3amMblkaHue Ha 3eMITio Unu | * YCTpaHUTb BHELLHUE HEUCNIPaBHOCTH
npv 3ameaneHum K3 B BbIxoaHoOM Lenu MY * BbINONHUTL MAEHTUDUKALNIO
* HeBepHble napameTpbl napameTpoB ABuraTens
nBuratens * YBENuUNTbL BpeMsi TOPMOXEHNS
+ Cnuwwkom kopoTkoe Bpemsi |  MpoBepuTb NapameTpbl ceTn
TOPMOXEHUSI * MckniounTb yBEnnyeHne Harpyskm
* Huskoe BxogHoe * YCTaHOBWTL TOPMO3HO MOZYMb U
HanpsbkeHne pesuctop
+ Pe3koe yBenunuexue
Harpysku np1 TOpMOXeHUN
+ OTCyTCTBME TOPMO3HOTO
Mogynsi U peauctopa
Meperpy3ka no Err06 | * 3amblkaHne Ha 3eMnio Unn | * YCTpaHWTb BHELLIHWE HEVUCNPaBHOCTH
TOKY B pexume K3 B BbIxogHOM Lenu MY « MpoBepuTb NapameTpbl 1
MOCTOSIHHOMN * HeBepHble napameTpbl naeHTUMKaumio asuratens
cKopocTU nABvratens « MpoBepuTbL NapameTpbl ceTH *
* Huskoe BxogHoe WckniounTb yBenuueHne Harpysku
HanpsbkeHne * BeibpaTb MY GonbLueit MOLWHOCTH
* Peskoe ysenunyeHve
Harpysku Bo Bpemsi paboTbl
* MowHocTb MY
HegocTaTouHa
MepeHanpshkeHne Err08 | + CrimLuKoM BbICOKOE + MpoBepuTbL NapameTpbl ceT!
npu pasroHe BXOJHOE HarpsixeHne * YCTpaHWUTb BHELLHee BO3aeNCTB1E
+ Beicokast uHepums UMW YCTaHOBUTbL TOPMO3HOM Pe3ncTop
Harpysku * YBENu4nNTb BpeMsi pasroHa
+ CnnLLKOM KOPOTKOE BpeMsi | * YCTaHOBWUTb TOPMO3HON MOAYIb U
pasroHa peanctop
+ OTCyTCTBME TOPMO3HOTO « MpoBepuTb NapameTpbl U
Mogynsi U peauctopa vaeHTUdMKaLMio ABuratens
* HeBepHble napameTps!
ABvratens
MepeHanpsikeHne Err09 | « CrmiukoMm BbicOKoe * MpoBepuTb NapameTpbl ceTn
npu 3ameaneHuu BXOJHOE HarpsixeHne * YCTpaHWUTb BHELLHee BO3aencTB1e
* Beicokas nHepuus VN yCTaHOBUTb TOPMO3HOI pe3uncTop
Harpysku * YBENuUNUTL BPEMsi TOPMOXKEHNS
+ CrniMLLIKOM KOPOTKOE BpeMS | * YCTaHOBUTL TOPMO3HON MOZYIb 1
TOPMOXEHUSI peanctop
+ OTCyTCTBME TOPMO3HOTO
MOZyrisi M pesncTopa
MepeHanpsixeHne B | Errl0 | < Cnmwkom Bbicokoe « MNpoBepuTb NapameTpbl ceTn

PexviMe NOCTOSIHHOW
CKOpOCTH

BXOAHOE HanpshxkeHue
* Bbicokasi uHepumsi
Harpyaku

* YCTpaHUTb BHELLHEE BO3ENCTBIE
VNN YCTaHOBUTL TOPMO3HOMN PesncTop
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MoHwkeHHoe Errl2 | « OTcytCcTBME NUTaHWS » COpocuTb oLLmbKy
HanpsbkeHue Ha 3MT + BxogHoe HanpsixeHue * MpoBepuTb NapameTpbl ceT
MY BHe pgonycTumoro + O6paTUTLCS B TEXNOAAEPXKKY
[vanasoHa
* HecrabunbHoe
HanpsbkeHue WiuHbl 3MT
* HeucnpasHocTb
BbINPAMUTENBHOTO MOCTa
vnn 6ycbepHoro peanctopa
» HeuncnpasHocTb cunoson
nnatel
* HencnpaBHoOCTbL 3BeHa
NOCTOSIHHOTO TOKa
BCNeCTBUE HEOAHOKPATHO
rieperpysKm o Toky
Meperpyska M4 Errl3 | * Cnmwkom Bbicokas + CHU3UTb Harpysky, NpoBepUTbL
Harpyska unu 3aknuHuBaHve | Asuratenb U MexaHuky
psuratens * Boibpatb M4 GonbLueit MoLHOCTM
* MowHocTb MY
HegocTaTouHa
Meperpy3aka Errl4 | - HeBepHasi HacTpoiika * Hactpoutb napametp P9-01
aneKkTpoABUraTens napameTpa 3aLuThl + CHU3UTb HarpysKy, NpoBepUTbL
nsuratens (P9-01) pasuratens
« CnuLwKoMm Bbicokas * Boibpatb M4 GonbLuei MoLHOCTM
Harpyska unu 3aknmHuBaHue
* MowHocTtb MY
HepocTaTo4Ha
Meperpes cunosoro Errl5 | - Beicokasi Temnepatypa » OGecneunTb OxnaxaeHvie
moayns MY oKpyxatoLen cpeabl * MpouncTnTL BO3ayxoBoa
« 3acopeHwe Bo3ayxoBoaa * 3aMeHUTL BEHTUNSITOP/
* HencnpasHocTb TepmopesucTop/Moaynb
BEHTUNsITOpa
« MoBpexaeHue
TepmopesucTopa Moayris
* MospexaeHve moayns MY
Owwubka nsmepenus | Errl7 | » HeHapexHoe coeavHeHve * MNpoBepuTb coeanHeHNs
ToKa BHYTpeHHel nposoaku MY * 3aMeHUTb AaTumkn
* HencnipaBHOCTb faTunka » OBpaTUTLCA B TEXMOAAEPXKKY
Toka
+» Owmbka OCHOBHOW UK
nnatbl ynpaeneHus
Kopotkoe Err20 | + K3 gBuratens Ha 3emso « 3ameHuTb kabenb Unu gsuratesns
3amblkaHue Ha
3emMrio
Owwubka sHKogepa Err22 | « MNoTepsiceszn c « MpoBepuTb coeanHeHust
3HKOZEPOM + 3aMeHUTb JaTink
+ OBpaTUTbCA B TEXMOAAEPXKKY
O6pbIB hasbl Ha Err23 | « HecummeTpus BxogHoro « [MpoBepuTL BXOAHYIO Liemnb

Bxone

HanpskeHns

» HeuncnpaBHocTb cunoson
nnatbl

« Cunosovi Mogyrb
HeucrpaseH

+ O6paTUTLCS B TEXNOAAEPKKY
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yctasky B P9-36

« MNeperpyska gsuratens

« Mnoxoe oxnaxnaexve
(3arpsiaHeHue, nonomka
BEHTUNsITOpa)

+ Beicokas Temnepatypa
oKpy>XatoLLeii cpebl

* BaHuKeHHas YacToTa npu
AnuTenbHo paboTe

+ O6pbIB/KOPOTKOE
3aMblkaHVie B Lienu JaTyvka
* HencnpaBHocTb camoro
Tepmope3ncTopa/HeBepHbIN

O6pbIB hasbl Ha Err24 | - MNoBpexaeHwe kabens MNY- | « YcTpaHuTb o6pbiB
BbIXOAe nBuvratenb « MpoBepuTb 06MOTKM ABUraTENs
* HecuMmeTpus BbIXOgHOTO + O6paTUTLCS B TEXNOAAEPXKKY
HanpskeHUst
* HencnpaBHocTb cvnoBoii
nnatbi/mMmoayns
Owwubka YteHus/ Err25 | - MospexaeHue yina * 3aMeHUTb OCHOBHYO Nnaty
3anucn EEPROM EEPROM
Owwubka Modbus Err27 | + HeucnpasHocts MK/ « Mposeputb nogknioyexune MK
RTU apantepa * MNpoBepuTb napameTpbl P8
+ O6pbIB CBSA3N
* HeBepHble napameTpb!
rpynnsl P8
BHelwHsis owmbka Err28 | « Curnan aBapum yepes « C6pocuThb OLLMBKY
umbpoBOI BXOA,
MpeBblweHVe Err29 | « Crimwkom Tsixenas * YBenuuuTh BpeMsi pasroHa/
OTKIMOHEHUS! Harpys3ka + KOpoTKoe Bpemsi | 3aMefsieHunst
CKOpPOCTUN pasroHa » Hactpouts P9-31/P9-32
* HeBepHble napameTpbl
P9-31/P9-32
Monb3oBaTenbckas Err30 | « CurHan yepes undposon + CHpocuTb oLmbky
owwubka 1 BXOA
Monb3oBaTenbckas Er31 | « Curnan yepes undposon + CHpocuTb oLmbKy
owwmbka 2 BX0OA
Motepsa MNA- Er32 | + 3HayeHve obpaTHoli cBsian | * [poBepuTb AATUYUK MU U3MEHWUTL
o6paTHol cBAan <napameTpa PA-13 PA-13
OrpaHuyeHue Toka Err33 | « MNeperpyska/3aknuHuBaHve | * YBenuuuTb MoLHocTb MY
+ Cnnwkom KopoTkoe Bpemsi | * HacTpouTb Bpemsi pasroHa
pasroHa
Xonocroit xon Err34 | - CpabatbiBaHue 3almThbl * COpOCHTb UNW U3MEHUTB YCIOBUS
no P9-28-P9-30 oBHapyxeHus
HecrabunbHoctb Er35 | « HanpsixeHue BHe » CTabunuanpoBaTb HanpsixeHve
nuTaHus [AvanasoHa * YBENMYUTb MHTEpBasbl MeXxay
* YacTble BknoueHns/ LmKnamm
BbIKIIOYEHUSA
Oumbka Err37 | + Owwubka csian DSP- * 3aMeHUTb OCHOBHY!O Nnaty
CoXpaHeHwst EEPROM
napameTpoB
Meperpes 3 Err38 | - Temnepatypa npesbicuna | « MpoBepuTb MexaHU4ecKyto YacTb I}

+ OLEHNTb YCrOBUS OXNaXAEHUS

« MpoBepuTb Lenb Aatunka PTC

* Y6eauTbes B NpaBUnbHOCTH
napametpos N4

* MpoaHanuanpoBaTb pexum paboTbl

INSTART

220




TWN JaTynka B HAaCTpoliKax
n

+ Mnoxon KOHTaKT B
KIEMMHOMN Konoake

Mpesbiwexne Err39 | - Tekywiee Bpemsi npe- » CbpocuTb
TEeKyLLEero BpeMeHn Bblcuno yctaesky B P7-38
paboTbl
Mpesbiwexne Err40 | + HakonneHHoe Bpemsi » COpocnTb Unm 0BHYNIUTL CHETUMK
CyMMapHOro npesbIicuo yctasky B P7-20
BpeMeH paGoTbl
Mepekntoyexne Err42 | - MNepexnioverve auratenst | « OcyLLecTBUTL NepekmnoyeHne
fABuratenen Bo Yepes KrneMmbl BO BpeMmsi ABuratenst nocrie oTkMoYeHst
Bpemsi paboTbl paGoTbl nuTaHWs
O6pbiB CBSA3N Err46 | - He HacTpoeHo Beaylee * HacTpouTb BeayLLiee yCcTpOCTBO 1
Master-Slave YCTPOWCTBO cbpocuTb oLwmnbKy
» Owwubka NuHWUM cesu/ * MpoBepuThb kabenb 1 napameTpsl P8
napametpos P8
AHomanbHast Err47 | « Bo3aMoxHo, napameTpbl * Bpems cpabaTbiBaHusi no
obpaTHas cBsizb Asuratens He 6binn yMonuaHuio Ansi napameTpa P9-
Mo CKOpOCTH npun naeHTUULMpOBaHbI, U 09 cocTtaBnseT 5 cekyHa; ecnu
oTKIoYeHnn SVC OTCYTCTBYeT 3aluTa Ha ycTaHoBneHo 0 cekyHf, 3Ty oLumbKky
cryyaii owmnGoK, Takmnx MOXHO OTKIMIOYNTL B AnanasoHe ot 0.0
KaK HenoAKIoYeHHbI po 100.0 cekyHp,
ABuratens
Owwubka STO Err48 | « OTCyTCTBYET HanpsixeHne * 3amMKHyTb Lienn +24V - STO1 n

24 B Ha Bxogax STO

+24V - STO2
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MnaBa 9. [lononHuTenbHbIe onuuun
9.1 MNnaTbl pacwmpeHns

MopgynbHasi KOHCTPYKLMS MO3BONSIET YCTaHOBUTL OAHOBPEMEHHO TPU MnaThbl
pacwmpenus (puc. 9.1) pasHbix TUNoB. naTbl ycTaHaBNMBalOTCA B MOAYMb
INMX-Ecard, koTopbli BXOAMT B KOMMSEKT MocTaBku. [MnaTbl paclumpeHus
ABMSATCS [OOMOSMHUTENBbHON OnuMen, MPOAAlTCH TONbKO B KOMMIEKTaumu
¢ npeobpasoBatenem 4vacTtoTbl cepumn INPRIME MX. CoBMecTMMbl cO BCEM
mogenbHbiM psgom INPRIME MX.

BAXHO!
KOMMyHMKaLUMOHHbIE MnaTbl  paclUMpeHVsl HepoCTYMHbl B
HekoTopbix Bepcusix MO: npn P7-73 = u01.0 n P7-74 = u02.9.

l 4

INMX-T/0-A

Crnor 3

INMX-PGL INMX-PG2 INMX-PG3 INMK-PGS INMX-PGE

o
! ! ' INMX-Ecard

INMX-TCE/TP K- K- TNMX-DP K-
Ethercat Canopen

Cyor 1

Cnor 2

PucyHok 9.1 — YcraHoBka nnat B moayne INMX-Ecard
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Tabnuua 9.1 — KpaTkoe onucaHue nnaTt paclumpeHns

Cnotu
COOTBETCTBYIOLMIA TUN Onucanve
nnar

Crot1 INMX-DP

KoMMyHVKaLMOHHbIe MnaTa pacwvpeHus ans nogaepxku npotokona Profibus DP.

nnatel* - cepus nnat N

pacumpeHus ans INMX-Profinet .

nopnepxKK1 Mnata paclumpexns Ans nogaepxkn npotokona Profinet.

KOMMYHUKALIMOHHbIX INMX-TCP/IP

fpoToKorios Mnata pacwvpexns Ans nogaepxku npotokona Modbus. TCP/IP.
INMX-Canopen
Mnata paclwmpenvs Ans noaaepxku npotokona Canopen.
INMX-Ethercat
MnaTa pacluvpenns Ans noaaepxku npotokona Ethercat.

Cnort 2 INMX-PG1

SHKOFLeprIe nnatbl -
cepusi NnaT paclumpeHns
AN OCyLecTBNeHns
BEKTOPHOro ynpasneHusa ¢
3aMKHYTbIM KOHTYpOM
anekTpoasuraTensamu c
Pa3nnYHON Harpyskom npu
MOMOLLM 3HKOAEPOB

Mnata pacwupenus noaaepxusaeT AuddepeHuanbHbIi BXOAHON
curHan A, B, Z (nuHeliHbI apaiiBep) 6e3 BbIXOAHOTO pasaeneHus no
yactoTam.

HanpsikeHue nutanus aHkoaepa: 5 B/15 B (nepekntodaemoe).

INMX-PG2
MnaTa paclumpeHnuns ans abconioTHOro aHkoaepa.
HanpsikeHne nuTaHus aHkoaepa: 5B.

INMX-PG3

MnaTa paclumpeHus noaaepxmeaeT

BXOZHOW CUrHan ¢ OTKpbITbIM KonnekTopom A, B, Z obecneunsaeT
AnddepeHumanbHbIi BbIXOA, ¢ kKoadduumneHTom aenenuns 1:1.
HanpsixeHue nutaHus aHkoaepa: 5 B/15 B (nepexniovaemoe).

INMX-PG5

MoanepxvBaeT BBOA CUHYCHO-KOCUHYCHbBIX CUTHamMoB.
dopmyrpoBaHe anddepeHLManbHOro BbIXOAHOTO curHana ¢
[erneHrem 4acToTbl.

MoaxoauT Ans 3aMkHYTOro BEKTOpHOro ynpasneHus (VC)
CUHXPOHHbIX 3N1EeKTpoABUraTeneil.

HanpsixeHne nutaHunsa aHkoaepa: 5 B.

IMX-PG6

MpeaHasHayeHa Anst paboTsl ¢ peonbeepoM. OcHalleHa
nHTepdericom DBI. MoaxoanT Ans 3aMKHYTOro BEKTOPHOMO
ynpasnenust (VC) CUHXPOHHbBIX 3NieKTpoaBuUraTenei.
HanpsxeHne nutaHuns aHkoaepa: 5 B.

Crnot 3

Mnata BX0A0B/ BLIXOAOB -
cepusi MnaT paclunpeHus
ONst yBenuyeHust
KonnyecTBa BXOf0B/
Bbixoaos MY

INMX-I/O-A

Mnata pacwmpenus Bxopos-Bbixoaos INMX-I/O ncnonsayetcs
[Ns1 pacLUMPEHNs CTaHAAPTHBIX aHanoroBbIX, AMCKPETHBIX BXO40B/
BbIXOJ0B.

1 aHanorosbiv BxoA (Al3), 2 undpoBbIx Bbixoaa Y

(Y1, Y2), knemMmbl ANst NOAKIIOYEHNS AaTYUKOB TeMnepaTypbl
(PT100/PT1000), nctouHuk nutaHus 24 B.

*OocTynHbl He Ans Bcex Bepcuii MO: cMm. npumeyanve B 2/1.9. 1.
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9.2 Mogynb INMX-PLC

Mogyne INMX-PLC — 3To nporpaMmMupyemblii NIOTUHECKUI KOHTpoOMnep
(MNK), coBMecTMbIN ¢ NHelikon ycTpoicTB Mitsubishi FX2N, paspaboTaHHbI
Ana 6eclIOBHOW MHTEerpauuM € 4acTOTHbIMM MpeobpasoBaTensmMn cepun
INPRIME MX. CneuunanuanpoBaHHbIn Habop komaHng gns MY cokpawaet
CMOXHOCTb NPOrPaMMMPOBaHMSA 1 MOBbILLIAET HAAEXHOCTb CUCTEMBI.

BHewwHuin BUA nokasdaH Ha pucyHke 9.2, rabapuTHble pa3mepbl — B Tabnuvue
9.2.

PucyHok 9.2 — BHewHun Bug MNJK-mopyns

Tabnuua 9.2 — NabapuTtHele pasmepbl INMX-PLC

FabapuTHble pa3mepbl, MM
HanmeHoBal
w B r
INMX-PLC 1001 164 35

KoHTponnep o6nagaeT KOMNIekcoM UHTepecoB Ans NOCTPOEHUs TMBKUX
CUCTEM aBTOMAaTM3aLUMM C 4YacTOTHbIM npeoGpa3oBaTtenemM. B Tabnuue 9.3
npefcTaBneHa AeTanu3auus annapaTHbIX PeCypcoB MOAYS.

Tabnuua 9.3 - Onucanne annapaTtHbix pecypcoB mogyns MNK INMX-PLC

Bxoa/Bbixoa HasBanue KpaTkas xapaktepucTuka
[AvickpeTHble BXOoAbI X0~X7, X10~X13 12 kaHanos / PNP-NPN / 18-30B
[VCKpeTHbIe BbIXOAbI YO~Y6 YO0, Y1 - TpaH31CTOPHbIE (OTKPbLITHI

KONMnekTop),

Y2 (A1.B1), Y3 (A2.B2), Y4 (A3.B3), Y5 (A4
B4) - 4 peneiiHbIX BbIXoaa,
Y6 - 3aHAT 4aCTOTHLIM NpeobpasoBaTenem

AHanoroBble Bxoabl All, A2, AI3 3 kaHana / nogaepxwusatot 0-10B
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AHanorosbIii BbIXOA, AO 1 kaHan / nogaepxusaet 0-10B/0-20mMA

KomMMyHVKaLMOHHbIe CcoM1 MopT 3arpy3ku nporpamm MNJIK RS232
nopThbl
P com2 Csssb MK ¢ BHELLHUMM yCTpoiicTBaMK,
noaaepxka RS485
CxkopocTb: 300/600/1200/2400/4800/9600/192
00/38400 601

COM3 BHyTpeHHee ncnonb3oBaHne YacToTHbIM
npeo6pa3oBarenem
CkopocTb: 300/600/1200/2400/4800/9600/192
00/38400 6oa

9.3 ®dyHkuyma STO

CooTBeTCTBME HOPMATMBHbLIM cTaHpapTam: IEC 61508-1, IEC 61508-2,
IEC 61508-3, IEC 61508-4, IEC 62061, ISO 13849-1, IEC 61800-5-2.
dyHkuma STO (Safe Torque Off) B npeobpasoBaTtensx 4acToTbl
aBTOMaTWUYECKM OTKIIOYaeT KPYTALWMIA MOMEHT ABuratens npu cpabatoiBaHWn.
Bo BHyTpeHHeln norvke CyLlecTByeT CUrHam OCTaHOBKW, W Korga OH
aKkTuBMpyeTcs, npeobpa3oBaTenb nNpekpaLiaeT KOMMYTaLMIo CUNOBbIX KIOYen
1 MnpekpallaeT Bblgady Toka Ha BbixogHble dasbl UVW. 310 obecneumsaet
BbICOKMA  ypOBeHb  ©e3onacHOCTM W MpegoTBpallaeT  MOBpeXaeHue
obopyaoBaHus 1 TpaBMbl nepcoHana. MNpu ncnons3osaxHum MY Heobxogmmo
KOppeKTHO 3afaBaTb napameTpbl STO, YTOObI 06ecneunTb HagexHyto paboTy
N MaKkCMMarnbHYHO 3aLumnTy.
INoruka pa6oTtbl STO
CocTosHus Bxogos STO 1 COOTBETCTBYOLLME peaKLmnu:
+ O6a Bxoga STOl n STO2 pa3omkHyTbl: STO aKkTUBMpOBaH,
npeobpasoBaTenb GrnokupyeTcs u He paboTaerT.
* Tonbko oanH 13 Bxoaos (STO1 nnu STO2) pa3omkHYT: npeobpasoBaTtenb
He 3anyckaeTcs, pukcmpyeTtcs HencnpaBHocTb STO.
Owwubkn STO onpeaensitoTcsi No 3HaveHuo U1-35:
1 - STO1 oTKMHOYEH;
2 — STO2 OTKIOYEH;
3 - STO1 n STO2 oTKMtO4EHbI OA4HOBPEMEHHO.
KoHTponbHbI cnucok no nogknioyeHuto STO
1. Y6egutbes, 4to MY MoxeT HopManbHO 3amnyckaTbes 1
OCTaHaBNMBaTbCH.
2. OctaHoBWTb MY, OTKNIOYNTE NUTaHNE U N30NNPOBAThL Ero OT CETU.
3. MopgkntounTb uenb STO B COOTBETCTBUM C INIEKTPUYECKON CXEMOMN.
4. lMpoBepuTb NPaBUbHOCTb NoAkNtoYeHus +24V, COM n akpaHMpoBaHUst
(puc. 9.3)
5. Bkntountb nutaHune M.
6. Mpu oTCyTCTBUM aBapuin BbINOMHUTL NpoBepky STO:
a) aTtb komaHgy «[lyck» n ybeautbca B HopmanbHon pabote MY.
6) UckyccTBeHHO pazomkHyTb STO1 unm STO2.
B) MpoBepuTb, uto MY cdukcnpyet octaHoBKy no STO.
7. NepesanycTutsb MY 1 ybeantbca B HopmansHol paboTe asuratens.
8. Mpwu paboTatoLem gBuratene aktuempoBatb STO u nogTBEpPANUTL



HemeareHHyo OCTaHOBKY.
9. CHoBa nepesanyctutb N4 n yéeanTscs, 4to ABUratens pabotaet
KOPPEKTHO

my

+24V
+24V
STO1
STO2
COM

PucyHok 9.3 — Cxema nogkntoyeHus ans pabotsl pyHkumm STO

KpuTtuyecku BaxHble Tpe6oBaHNA 6e3onacHoCTU:

. Bpewmsi cpabaTtbiBaHus 3aWMTHBIX yCTPOWCTB (KHOMOK, pene)
[OIMKHO BbITb He 6onee 250 mc.

. [nvHa kabens uenu ot MY go BeikNtoyaTens (pene, KHOMKK)
He JOrmKHa npeBblwaTh 25 MeTpoB.

. Obs3aTenbHO NPMMEHEHNe 3KpaHMPOBaHHOTO Kabensi.

9.4 MNoBbIlWeHHaA cTeneHb 3awmTbl — IP65

MpeobpasoBatenn 4actoTbl B Kopnycax |IP65 npegHasHayeHbl AOns
aKcnnyatauMm B YCMOBUSIX  MOBBILWEHHOMW — TpeboBaTenmbHOCTU K
repmMeTUYHOCTW, TAe BO3MOXHO NpsSMOe BO3[EWCTBME MbiMu, BNarv u CTpywn
BOAbI.

Mogenu IP65 moryT paccmatpuBaTbCA ANS MPUMEHEHWS B cpedax C
BbICOKUM YPOBHEM 3anblfIEHHOCTW, KOHAEHCauMen W YacTbiM nonajaHuem
BOAbI MOA AaBfeHMeM, BKMNoYasi UCMoNnb3oBaHWe Ha OTKPLITOM BO34yxe WUiu
BO BMaXHbIX NMOMELLEHNAX. OHun paccuuTaHbI Ha MosHyto
MNbINEHENPOHNLAEMOCTb U 3aLUUTY OT CUMbHbIX BOASIHbIX CTPYW HU3KOro U
CcpefHero [faBrneHusi, a Takke [OMycKaloT KpaTKOBPeMeHHOoe 3aTonneHue
Kopryca npv cobnioeHUn yCcroBuii MOHTaxa.

MpeobpasoBatenun B kopnycax IP65 obnagatoT TeMu xe TeXHUYECKUMMm
XapakTepucTukamu, 4To 1 CTaHA4apTHbIe MOAeNu, NpeacTaBneHHbIe B 21asge 2,
HO OTnMYalTCA MaccorabapuTHbIMKM  nokasaTensaMu W KOHCTPYKTUBHbBIM
ncnonHexHmem (cMm. n.2.6.1).



9.5 MNokpbITHE NaKoM U KOMNayHAOM

BasoBoe nokpbITne neyaTHbIx NNnaT - knacc C2C: npymMeHseTcst B MecTax ¢
HOpMaribHbIM YPOBHEM 3arpsi3HSOLLMX BELLECTB.

Mpn pabote obopynoBaHMs B 3KCTpeMarbHbIX (arpeccuBHbIX) paboumx
cpepax TpebyeTcsi gononHUTenbHas 3awuta — cneuvanbHoe MOoKpbITUe
neyvaTHbIX NraT flakoM Uy KomnayHaoM.

[aHHas onuus sBnsieTcss Hanbonee onTuMarnbHOM Ans obecneveHus
HageXHOCTN paboTbl YacTOTHBLIX NpeobpasoBaTenen Unn yCTPOUCTB MIaBHOIO
nycKa B XXECTKUX YCIOBUSIX 1 MPY BO3OENCTBUM APYrMX arpeccuBHbIX (hakTopoB
(Bnara, Nbinb 1 T.M.).

KomnayHp

Mpun paboTte obopynoBaHus B
3KCTpemarbHbIX  (arpeccuBHbIX)  paboumx
cpepax TpebyeTcs OOMNOoNHUTENbHas
3awMTa: cneuuanbHoe MOKpbITUE nevaTHbIX
nnat koMmnayHgom. [laHHas onuusa seBnseTcs
Hanbonee onTumanbHOW ANnsi obecneyeHus
HageXHoCTH paboThbl YacTOTHbIX
npeobpa3soBarenem unm YCTPONCTB
NNaBHOrO Mycka B >XECTKMX YCIOBUSIX U Mpu
BO3AENCTBUN APYMNX arpecCuBHbIX (hakTopoB

(Bnara, nblfib N T.I'I.). PucyHok 9.4 — MNnaTta ynpaenexus ¢
MOKPbLITUEM KOMMayHAO0M

MpeumywecTBa:

. MoBbIWeHHas MexaHn4eckasi yCTOMYMBOCTb: a(PdeKTUBHO 3aLumilaeT
OT BUBpaLuiA, BO3HMKAOLWMX B npoLiecce paboTbl.

. Bbicokasi TennooTaava: yCTPOWCTBO He HarpeBaeTcs B npouecce
akcnnyatauuu. MNpoaneHne cpoka cry6bl 06opyaoBaHus.

Nak

MokpbiTe nakom  Tpebyetcs  Ans
npefoTBpaLLeHnst NoBpeXaeHui "
necopmauuii nnat npu paboTe B 3anblfieHHbIX
pabounx cpepax. BHe 3aBucumoctn ot
TSHKECTU Harpysok, [OMNONHUTENbHOe
3alUTHOE MOKPbLITUE MO3BONSAET HE TOJSIbKO
NOBLICUTL MPOYHOCTL PAAUO3NIEMEHTOB, HO
WU NpoanuTb CPOK CnyxGbl 0GopynoBaHWs
B uenoMm. Jlak HagexHo 3awmwaet
npeobpasoBaTtenb YacToThbl UM YCTPOWCTBO
NMaBHOro Nycka oT Nbifn, YTo obecneyvBaeT
6ecnepeboliHyto paboTy Nnpon3BoacTBa.

PucyHok 9.5 — Mnata ynpasnexusi ¢
NOKPLITUEM NAKOM
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MpeunmywectBa:

. MoBblWeHHas MexaHuveckasi YCTONYMBOCTb: ahPeKTNBHO
3awmilaeT oT BUGpaumi, BO3HMKaLMX B npoLecce paboThbl.
e Bbicokaa TenmooTgaya:  YCTPOWCTBO  He  HarpeBaeTcs B

npouecce aKcnyaTauum. Mpognexne cpoka cnyx6bl
obopynoBaHus.

9.6 MoxxapHbIN peXxum

Mogenn INPRIME MX ocHaweHbl dyHKumMen «lloxapHbIn pexumy.
[aHHasa dyHKUMA MOXET COBMECTHO WCMONb30BaTLCS B NMOXAaPHbIX LKadax Ans
noaaepXaHus nognopa Bo3Adyxa, AbIMOYAaneHwsl, YyNpaBneHUst BblTSXHbIMU
BEHTUNSITOpamMK, ynpaBrieHusl NPOTUBOMOXApPHbIMM Hacocamu. B MoMeHT
aKkTUBaLMM NOXapHOro pexunma npeobpasoBaTenb 4acTOTbl NPOJOIMKAET CBOO
paboTy, HeCMOTPS Ha BO3MOXHOCTb MOBPEXAEHNS.

MoxapHbIV pexxum npegnonaraet paboTy npeobpa3oBaTens 4acToThbl Aaxe
B CMy4ae BO3HWUKHOBEHWS OLLUMBOK.

Koabi oyHKLMIA, CBA3AaHHbIX C NOXapPHbIM PEXUMOM:
P7-80 — Bbibop noxxapHoro pexvma
0: MNMoxxapHbIN PEXUM BbIKITIOYEH;
1: Pexxum 1 — paspelueHa aBapuiiHas OCTaHOBKa C LMpOBOro BXOAA;
2: Pexxum 2 — ocTaHOBKa He JornyckaeTcs.

P7-81 — YacTtoTa paboTbl B NOXapHOM pexvume
OwnanasoH: 0 ~ PO-14;
3aBopackas yctaHoBka: 50.00 'y,

P5-00-P5-06 — ®yHKkummn undpposbix Bxogos DI1-DI7
3HauyeHwue: 42 (BKMIOYEHUE NOXAPHOTO pexnma);
3HauyeHue: 45 (aBapuiiHbIi OCTaHOB).

OnucaHune yHKLMIA NOXKapHOro pexuma:

1) Ecnn P7-80 = 0:

[MoXxapHbIV PeXUM OTKITHOYEH.
2) Ecnn P7-80 = 1 (noxapHbiv pexxum 1):

* Ludpossble Bxoapl DI1-DI7 HazHavatoTcsa pyHKUmen 42 — «BKIOYEHne

noxxapHoro pexwumay (cpabaTbiBaHue No OPOHTY curHana).

* Korga dyHKumMsA akTuBupoBaHa, npeobpasoBarerb 4acToTbl paboTaeT Ha
yacTtoTe, 3agaHHon B P7-81.

* lNpun Bo3HUKHOBEHMM aBapun M4 He ocTaHaBnMBaeTCa U NpodosxaeTt
pabotaTb.

» Ecnu dyHkuus aktuBHa — MY aBTOMaTU4eCkn 3anyckaeTcs.

* Ecnu doyHKUMSI HEAKTMBHA — UCTOYHMK KOMaHA, AOMMKeH noaaTb koMaHay
Ha OCTaHOB.



3) Ecnn P7-80 = 2 (noxapHbI pexxum 2):
* Bxoabl DI1-DI7 Takke HacTpoeHbI Kak (yHKUMSA 42.
* MY paboTaeT Ha YacToTe u3 P7-81.
* Mpwu aBapun MY npopomxmt paboty 6e3 ocTaHOBKM.
* 14 aBTOMaTUYECKM 3anycKaeTcs Npu akTMBaLmMmn OyHKLMN.
* [MpeobpazoBaTenb HEBO3MOXXHO OCTAHOBUTL A0 MOSHOW NOTEPU MUTaHUS
UV paspyLUeHns MexaHU3ma.

BeHtunarop
AbiMOynaneHuns

BeHTunatop
noanopa

————1%

KnanaHb!
AblIMoyAaneHus
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